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Pabouas nporpamma npeamera «MatemaTuka» 5-9 kiiaccol

I[lnanupyeMble pe3yjbTaTbl OCBOEHHMSI OOYYAIIIMMHUCH OCHOBHOM 00pa3oBaTeILHOM
MPOrpaMmMbl OCHOBHOI'0 00111ero 00pa3oBaHusl.
[Tnanupyemblie pe3ysabTaThl OMUPAIOTCS HA BEAYIIUE IEJIEBble YCTAHOBKU, OTPa’KAIOIIUE

OCHOBHOI1, CYIITHOCTHBIM BKJIaJ] K&KI0M U3y4aeMOl MPOrpaMMbl B Pa3BUTHE JTUYHOCTH 00ydaro-
HIUXCS, UX CIOCOOHOCTEH.

B cTpykType miiaHupyeMbIX pe3yabTaTOB BBIICISETCS CIEIYIOIINE TPYIIIbL:

1.1. JInuHOCTHBIE PE3yNIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTEeILHOM MPOTPaAMMBI:

1. Poccuiickas rpaxaaHckas HAEHTUYHOCTD (IIaTPUOTU3M, yBakeHHE K OTe4ecTBY, K MNPOILJIOMY
U HACTOSILIEMY MHOTOHAIlMOHAJIbHOIO Hapojaa Poccuu, 4yBCTBO OTBETCTBEHHOCTU M JA0Jra Ie-
pea Ponunoil, unentudukanus ceOs B KauecTBE IpaxaaHuHa Poccuu, cyObeKTHBHas 3Hauu-
MOCTb HCIIOJIb30BAHMSI PYyCCKOIO sI3blKa M SI3bIKOB HapoaoB Poccum, oco3HaHME M OUIYIIEHHE
JUYHOCTHOM COMPHUYACTHOCTH cyabOe poccuiickoro Hapoaa). Oco3HaHHWe STHUYECKOW MpHUHA-
JISKHOCTH, 3HAaHHE UCTOPUH, A3bIKA, KYJIBTYPBl CBOET0 HApOJa, CBOETO Kpasi, OCHOB KYJIbTYypPHOTO
Hacyequsi HapoJoB Poccun u denoBeuecTBa (MACHTUYHOCTh YENIOBEKA C POCCUKMCKONW MHOTOHA-
[IUOHATIBHOM KYJIBTYpPOM, CONMPUYACTHOCTh UCTOPUM HAPOJOB U TOCYAAPCTB, HAXOJIUBIINXCA HA
TEppUTOpUU coBpeMeHHOU Poccum); mHTEpropu3anus ryMaHUCTUYECKHUX, IEMOKPAaTUUECKUX U
TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIMOHAIBHOTO pOCCUiickoro obmiectBa. Oco3HaHHOE, yBa-
JKUTEJIbHOE U 10OpOKeNnaTelbHOE OTHOLIEHUE K UCTOPUH, KYJIbTYpE, PETUTHH, TPAAULIUSIM, SA3bI-
KaM, IEHHOCTSIM HapoaoB Poccuu u HapoJ0B Mupa.

2. TOTOBHOCTH W CIIOCOOHOCTH 0OYYAOMUXCSI K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIMM K OOYYEHHUIO U MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U TO-
CTPOCHUIO JajbHENIIed MHANBUIYAIbHON TpaeKTOpUU 00pa3oBaHHs Ha 0a3e OpPUEHTUPOBKH B
mupe npodeccuil u npodeccuoHaNbHBIX MPEANOYTEHUH, C YyYETOM YCTOHYMBBIX MO3HABaTelb-
HBIX UHTEPECOB.

3. PazBuroe MopanbHOE CO3HAHKE U KOMIIETEHTHOCTh B PEIIEHNH MOPAIbHBIX MTPOOJIEM Ha OCHO-
BE€ JIMYHOCTHOTO BbIOOpa, (popMHUpOBaHNE HPABCTBEHHBIX UYBCTB M HPaBCTBEHHOT'O IOBEICHUS,
OCO3HAaHHOT'O U OTBETCTBEHHOI'O0 OTHOIIEHHSI K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTh K HpaB-
CTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAKUTEIILHOE OTHOILIEHUE K PEJIUTHU-
O3HBIM YYBCTBaM, B3IJIAJaM JIIO/IEH UM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpaJii, HpaB-
CTBEHHBIX, JYXOBHBIX HJ€AJIOB, XPAaHUMBIX B KYJbTYPHBIX TpaJulMsaX HapoaoB Poccuu, rotos-
HOCTb Ha MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMYEHUIO B MOCTYIKaX, MOBEACHUH, PACTOUYM-
TEJILHOM MOTPEOUTENHCTBE; CHOPMHUPOBAHHOCTD MPEICTABICHUNH 00 OCHOBaX CBETCKOW 3THKH,
KYJIBTYPbl TPAJAULIMOHHBIX PEIMIUH, UX POJU B Pa3BUTUU KYyJIbTYpsl U UcTOpuu Poccun u yeno-
BEYECTBA, B CTAHOBJICHHUU T'PAXJTAHCKOTO OOIIECTBA U POCCHICKON rocylapCTBEHHOCTH; MOHU-
MaHHME 3HAUYEeHUs HPABCTBEHHOCTH, BEphl U PEIIUTHM B KM3HM YEJIOBEKA, CEMbU M OOIIECTBA).
CdopMUpoBaHHOCTH OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHIO; YBAXKMTEIBHOTO OTHOIIEHHUS K
TPYZAy, HAJIMYUE OMbITA YYacTUs B COLMAIBHO 3HAUMMOM Tpyae. Oco3HaHUE 3HAYEHUS] CEMbU B
’KU3HU YeJIoOBeKa U oOlIecTBa, MPUHATUE [IEHHOCTH CEMEMHOM KU3HU, YBAKUTEIBHOE U 3a00TIIH -
BOE OTHOIIEHHUE K YJI€HaM CBOEH CEMbH.

4. CchopMupOBaHHOCTD LIEIIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHKH, YUUTHIBAIOIIETO COLUANBHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'O MHpa.

5. Oco3HaHHOE, YBaXXUTEIBbHOE U 100pOXKeIaTeIbHOE OTHOUICHUE K IPYTOMY YEJIOBEKY, €T



MHEHUIO, MUPOBO33PEHHIO, KYIbTYpPE, A3BIKY, BEPE, IPaXAaHCKON NO3ULMH. ['0TOBHOCTH U c1IO-
COOHOCTB BECTH JUAIIOT C APYTHMH JIFOJIEMH U JOCTUTATh B HEM B3aUMOITOHUMAaHUS (MACHTH (Y- Karus
ce0s KaK MMOJHONPABHOTO CyOBbeKTa OOIICHHUS, TOTOBHOCTH K KOHCTPYHPOBAHHUIO 00pa3a mapTHepa 1o
Aruajiory, roTOBHOCTb K KOHCTPYUPOBAHUIO o6pa3a JOITYCTUMBIX croco0oB JAnajio- ra, TOTOBHOCTH K
KOHCTPYHUPOBAHUIO IIPpOLECCa JUajlora KaKk KOHBCHIMOHUPOBAHUA UHTCPECOB, MMPpOoUCaAYypP, TOTOBHOCTL U
CITOCOOHOCTH K BEICHHUIO TIEPETOBOPOB).
6. OCBOEHHOCTH COLIMATBHBIX HOPM, IIPABUJI MTOBEICHUS, POJIel U (OPM COLMAIbHOM KU3HH B
rpymnmnax 1 cooOuiecTBax. Yu4acTue B IIKOJIBHOM CaMOYIPaBIEHUHU U OOIIECTBEHHOM JKNU3HU B
Ipejienax BO3PACTHBIX KOMIETEHIIMN C YYETOM PETMOHAIIBHBIX, 3THOKYJIBTYPHBIX, COLUAIbHBIX
Y SKOHOMUYECKHUX 0coOeHHOCTeN ((popMHUpOBaHUE TOTOBHOCTH K YYacTHIO B IIPOLIECCE YIOPSIIO-
YEHUS COLMATIBHBIX CBA3EH UM OTHOLICHUH, B KOTOPbIE BKIIFOYEHBI U KOTOPBIE (POPMUPYIOT caMu
ydalecs; BKIIYEHHOCTh B HEIIOCPEICTBEHHOE IPAXKAAHCKOE y4acTHE, TOTOBHOCTh y4acTBO-
BaTh B KU3HEAEATEILHOCTH TOAPOCTKOBOTO OOIIECTBEHHOTO O0bEIMHEHUS, TPOAYKTUBHO B3au-
MOJICHCTBYIOILETO C COLMATIbHOM cpesloi U COMaTIbHBIMU MHCTUTYTaMU; UIEHTH(pUKaLUs ceOs
B Ka4eCTBE CyOBEKTa COIMATBLHBIX MTPe0Opa3oBaHnii, OCBOEHHE KOMIIETEHTHOCTEH B chepe opra-
HU3aTOPCKOM AEATEIbHOCTH; HHTEPUOPU3ALIMSI LIEHHOCTEH CO3UAATEIBLHOIO OTHOUIEHUS K OKpY-
JKarouie 1eHCTBUTENIbHOCTH, IEHHOCTEN COLMAIbHOIO TBOPUYECTBA, IEHHOCTH IPOAYKTUBHON
OpraHU3alMi COBMECTHON JEATEIBHOCTH, CAMOPEAJIN3ALMH B IPYIIIE U OpraHU3aliu, IEHHOCTU
«IpYroro» Kak paBHOIPABHOIO MapTHepa, (opMUpOBaHNE KOMIETEHIMH aHalIN3a, IPOEKTUPO-
BaHUs, OPraHU3aLUH JeSITEIbHOCTH, pe(IeKCUY N3MEHEHUH, CIIOCOO0B B3aUMOBBITO/IHOTO CO-
TPYAHUYECTBA, CIIOCOOOB peain3alui COOCTBEHHOTO JIMACPCKOTO MOTEHIIHATIA).
7. ChopMUpPOBaHHOCTb LIEHHOCTH 3/I0POBOI0 U O€30I1aCHOIr0 00pa3a >KU3HU; HHTEPHOPU3ALIUs
IPABWJI MHAMBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOI0 NIOBE/ICHUS B UpE3BbIYAMHBIX CUTYA-
LUSX, YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH, IPaBUII IOBEACHMSI Ha TPAHCIIOPTE U HA JOPO-
rax.
8. Pa3BUTOCTB 3CTETUYECKOIO CO3HAHUS Yepe3 OCBOCHHE XY/10’KECTBEHHOI'O HACJIEeIUsl HApOJOB
Poccun u Mupa, TBOpUECKO# 1€ATENbHOCTH 3CTETUUECKOI0 XapakTepa (ClocOOHOCTh TOHUMATh
XYZ0KECTBEHHbBIE POU3BEICHHSI, OTPAXKAIOIINE Pa3HbIe STHOKYJIbTYPHbIE TPAIULIMK; CHOPMU-
POBaHHOCTh OCHOB XY/0KECTBEHHOM KYJIbTYpbl 00yUaronMXcs Kak 4acTH X oOIIe TyXOBHOU
KYJBTYpPBI, Kak 0c000ro crnoco0a Mo3HaHUs KU3HU U CPECTBA OPraHU3aIMK OOLIEHHUS; ICTETH -
YECKO€, YMOLIMOHAIBHO-IIEHHOCTHOE BUJIEHUE OKPY’KAIOLIEr0 MUPA; CIOCOOHOCTh K AMOLIMO-
HaJIbHO-IICHHOCTHOMY OCBOEHHUIO MUPA, CAMOBBIPAYKEHUIO U OPUEHTALIMH B XyJJO’)KECTBEHHOM U
HPABCTBEHHOM IIPOCTPAHCTBE KYJIbTYpbI; YBaKEHUE K UICTOPUH KYJIbTYpbl cBoero OTeyecTna,
BBIPQ)KEHHON B TOM UYHCIIE B IOHUMAHUU KPACOTHI YeJIOBEKA; MOTPEOHOCTh B OOIIEHHUH C XY/10-
YKECTBEHHBIMHU IIPOU3BEIEHUSMHU, CPOPMUPOBAHHOCTh AKTUBHOI'O OTHOLIEHMSI K TPAJAULIUIM X Y-
JIO’KECTBEHHON KYJIbTYPbI KaK CMBICIIOBOM, 3CTETUYECKON M TMYHOCTHO-3HAYUMOM LIEHHOCTH).
9. ChopMHUPOBAaHHOCTH OCHOB SKOJIOTUYECKON KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOT0 MBIIIIJICHUS], HAJTMUUE OIBITA KOJIOTUYECKH OPUEHTHPOBAHHON ped-
JIEKCUBHO-OLIEHOYHOM M MPAaKTHUUECKOH 1eATEIbHOCTH B )KU3HEHHBIX CUTYalUAX (TOTOBHOCTH K
MCCJIEJOBAHMIO IIPUPOJBL, K 3aHATUSAM CEJIbCKOXO035MCTBEHHBIM TPYIOM, K Xy10KECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO MPUPOJIBI, K 3aHATUSAM TYPU3MOM, B TOM UHUCIIE€ SKOTYPU3MOM, K
OCYILIECTBIJIEHUIO TPUPOIOOXPAHHOMN IEATENBHOCTH).

JUISL TITYXHX, CIa00CBIIIAIINX,, TO3JHOOTIOXIINX 00yYaroTXCs:

CHOCOOHOCTh K COIMAIHON aJanTalui ¥ UHTErpaly B 00IIeCTBE, B TOM YHCIIE NP pea-
JN3alUU BO3MOXKHOCTEH KOMMYHMKAIIMM HA OCHOBE CJIOBECHOM peuH (BKJIIOYas YCTHYIO KOMMY-
HUKAIMIO), a TakXe, NpU >KeJaHWH, KOMMYHUKAIlMM Ha OCHOBE XECTOBOM peuM C JIMIaMH,
UMEIOLIIMH HapyLIEHUS CITyXa;

JUIs1 00yYaroIuXcs ¢ HAPYIIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

BJIa/IEHNE HaBbIKaMU MPOCTPAHCTBEHHON U COLUATbHO-OBITOBON OPUEHTHUPOBKH;

YMEHHUE CaMOCTOSITETIbHO M 0€30MacHO NepeABUraTbcs B 3HAKOMOM M HE3HAKOMOM Ipo-
CTPAHCTBE C UCIIOJb30BaHUEM CIIELIUAIBHOIO0 000pYIOBAHHUS;

CHOCOOHOCTh K OCMBICIICHHIO M AuddepeHnranu KapTUHbBI MHpPA, €€ BPEMEHHO-
IIPOCTPAHCTBEHHON OpPTraHU3aLNu;



CIIOCOOHOCTh K OCMBICIICHUIO COLMAIBHOIO OKPY)KEHHS, CBOETO MECTa B HEM, MPUHSATHE
COOTBETCTBYIOIIMX BO3PACTY LEHHOCTEN U COLUAIIBHBIX POJICH;
JUIs 00YYaIOIIKXCS C PACCTPOICTBAMH ayTHCTUYECKOTO CIIEKTpa:
dbopMupOBaHUE YMEHHUS ClIeI0BaTh OTPaOOTaHHON CHCTEME IPAaBHJI MOBEIEHUS U B3aUMO-
JNEHCTBUS B MPUBBIYHBIX OBITOBBIX, YUEOHBIX U COLMAIBHBIX CUTYalHsX, YIEPKUBATh TPAHUIIBI
B3aUMOJCHCTBUS;
3HaHHWE CBOMX IMPEANOUTEeHUH (orpaHuYeHHi ) B ObITOBOM cepe u chepe nHTEepPECoB.

1.2. MeTanpeaMeTHbIe Pe3yJIbTAThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl
MertarnpenMeTHbIe pe3yIbTaThl, BKIOYA0T OCBOCHHbBIE 00YUaIOMIMMUC MEKIPEIMETHBIC TIOHS -
TUS U YHUBEpCaJIbHbIE YUeOHbIEC JEUICTBHS (PETyIATUBHbIE, I03HABATEIbHbIC, KOMMYHUKATHB-
HBIC).

MesknpeaMeTHbIe NOHATHS

YcnoBueM GopMUPOBAHUS MEKIIPEIMETHBIX MOHSATUH, HAPUMEP TaKUX Kak cuctema, (akT, 3a-
KOHOMEPHOCTb, ()eHOMEH, aHaJIN3, CHHTE3SBIIACTCS OBJIaeHIE 00yJaroIIUMHUCI OCHOBAaMH YUTa-
TEIbCKOW KOMITETEHIINH, TPHOOPETEHNE HABBIKOB PabOThI ¢ HHPOpPMAIIHE, ydacTHE B IPOEKT-
HOW JIesTEIEHOCTH. B OCHOBHOM IIKOJIE HAa BCeX MpeAMeTax OyaeT mpooibkeHa padoTa mo ¢op-
MHUPOBAHMIO U PA3BUTUIO OCHOB YMTATEIbCKOM KoMneTeHunu. OOyyaromuecs oOBiIaJIeoT uTe-
HUEM KaK CPEJICTBOM OCYIIECTBICHHS CBOMX JATbHEHIINX IJIAHOB: MPOIOJDKEHUST 00pa30BaHHS
U caMmoo0pa3oBaHusl, 0OCO3HAHHOTO MJIAHUPOBAHUS CBOETO AKTYaJIbHOTO U MEPCIEKTUBHOTO KPY-
ra YTeHHsl, B TOM YHCJE JOCYTOBOI'0, IOJArOTOBKHU K TPYIOBOM U COLIMAILHOM 1€ATEIbHOCTH. Y
BBIITYCKHUKOB Oy1eT c(popMUpOBaHA TOTPEOHOCTh B CUCTEMAaTHYECKOM YTEHHUH KaK CPECTBE
MIO3HAHUS MHpa U ceOs B ’TOM MUpPE, TAPMOHHU3AIMH OTHOIIIEHUI Yell0BeKa 1 00IIecTBa, co3/1a-
HUU 00pasa «1oTpeOHOTO0 OYAYIIETro.

[Tpu n3ydeHnn yueOHBIX NPEAMETOB 00YUaIOIIUECS YCOBEPIIEHCTBYIOT IPUOOPETEHHBIE HA IEp-
BOM YPOBHE HABBIKHM PadoThl ¢ HH(popManue 1 nonoaHAT ux. OHM cMOTyT paboTaTh C TEK-
CTaMH, MPeoOpa30BbIBATh U UHTEPIPETUPOBATH COJIEPHKALYIOCS B HUX UH(POPMAIUIO, B TOM
quCIIe:

* CHCTEMaTU3UPOBATh, COTIOCTABIISATh, aHATU3UPOBATH, 0000IIaTh U UHTEPIPETHUPOBATH UHPOP-
MallMIo, COJEPXKAIYIOCs B TOTOBBIX HH(POPMAIIMOHHBIX 00bEKTaX;

* BBJICJISITH TJIABHYIO U M30BITOYHYIO HH()OPMAIIHIO, BHIIOTHITH CMBICIIOBOE CBEPTHIBAHNE BbI-
JIeNIeHHBIX (DAKTOB, MBICIIEH; IPEACTABIATh HH(OPMAIIMIO B CHKATON CIOBECHOH (opMe (B BUJE
IUTaHA WM T€3UCOB) U B HAIJISTHO-CUMBOJINYECKON (opMe (B BUIE TaOIUL, rpa@UUecKUX CXeM
U luarpamm, KapT HOHATHI — KOHLIENITYalbHbIX IUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOTIOJHSATH TaOJHIIBI, CXEMBI, IHArPAMMBbl, TEKCTHI.

B xozne nzyueHus Bcex y4eOHbIX IPEIMETOB 00ydarolecs NPHoOPeTyT ONbIT NPOeKTHOM
AeATeJBbHOCTH Kak 0co00i popmbl yueOHOMI pabOThI, CIOCOOCTBYIONIEH BOCIIUTAHUIO CAMO-
CTOSITENIbHOCTH, UHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MIOBBIILICHUIO MOTUBALUU U 3PPEKTUBHO-
CTH Y4eOHOM JIeATEebHOCTH; B X0/1€ Peaiu3allii UCXOAHOIO 3aMbICiia Ha MPAKTUYECKOM YPOBHE
OBJIA/ICIOT YMEHUEM BbIOMPATh a/IeKBATHBIE CTOSIIEH 3a/1a4e CPECTBA, IPUHUMATD PELICHHUs, B
TOM YHCJIE€ U B CUTYallUsIX Heonpeaen€HHOCTH. OHU Moay4yaT BO3MOXHOCTh Pa3BUTh COCO0-
HOCTb K pa3pab0TKe HECKOJIbKUX BAPHAHTOB PEIICHUH, K ITOMCKY HECTAaHAAPTHBIX PEIICHUH, I10-
HCKY M OCYIIECTBIIEHUIO HanboJjee MPUEeMIIEMOT0 PEICHHUS.

[TepeueHp KIIOUEBBIX MEKIIPEIMETHBIX MOHATHH ONpeeNeTcs B X0/1e pa3pab0oTKH OCHOBHON
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHusl 00pa30BaTeIbHON OpraHu3aIiu
B 3aBUCHUMOCTH OT MaTepHaIbHO-TEXHUYECKOT0 OCHAIICHHUS, KaJPOBOI'0 MOTEHIIMAA, UCIIOJIb-
3yeMBbIX METOI0B paboThl U 00pa30BaTENbHBIX TEXHOIOTHA.

B cootBerctBun ®I'OC OOO BBIAENSAIOTCS TPH TPYMIIBI YHUBEPCAIBHBIX YU€OHBIX JeHCTBUIL:
peTyJsTHBHBIE, TO3HABATEIbHBIC, KOMMYHHKATHBHEIE.

PerynstuBubie YY ]|

YMeHne caMoCTOSITeIbHO oNpele/sTh Lelu 00y4eHusl, CTABUTh U (JOpMY/IMPOBATH HOBbIE
3a/1a- Y4 B yue0e M MO3HABATEIbHOI 1eATeIbHOCTH, PAa3BMBATH MOTUBBI M MHTEpPeEChI CBOEH
NMO3HABa- TeJIbHOM AesATeJbHOCTH. O0y4arouuiicsi CMOKeT:

®  AHATU3MPOBATH CYLIECTBYIOIIME U IUIAHUPOBATh Oyaylue o0pa3oBaTeIbHbIe Pe3yIbTaThl;

®  UACHTU(UIUPOBATH COOCTBEHHBIC MPOOJIEMBI M ONIPEACIIATH TIIaBHYIO TPOOJIEMY;



®  BBIIBUTATh BEPCUU DELICHUS MPOOJIEMBI, (POPMYTUPOBATH THIIOTE3bI, MPEABOCXUINATE KO-
HEYHBIN PE3yJIbTar;

®  CTaBWTH IIEJb ACATEIBHOCTH HA OCHOBE OINpPENEICHHOW MPOOJIEMBbl U CYIIECTBYIOUIMX BO3-
MO>KHOCTEH;

e (dopmynupoBarh yueOHBIC 33a[aud KaK IIard JOCTHKCHUS MOCTABICHHOMN IENU JESTEIbHO-
CTH;

e 00OCHOBBIBATH IIEJICBBIC OPUEHTUPHI U MPHUOPHUTETHl CCHUIKAMU HA IICHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEIBHOCTD IIIaroB.

1 VYMeHue caMOCTOSATENBHO IUIAHUPOBATH IYTH JOCTUKEHHS IeJel, B TOM YHCIE ajlbTepHa-
TUBHBIE, OCO3HAHHO BBIOMpaTh HanboJsee 3¢ (HeKTUBHBIE CIOCOOBI peIIeHUs] yUeOHbIX U MTO3HaBa-
TeIbHBIX 3a/1a4. O0yJaromunics CMOXKET:

e ompenensaTh HeOOXOAUMBIE AelicTBUE(S) B COOTBETCTBUU C y4eOHON M MO3HaBaTeNbHOI 3a-
Jadyel U COCTaBJISTh aJITOPUTM UX BBIIOJIHEHUS;

e 000CHOBBIBaTh U OCYIIECTBIISATH BBIOOp Hamnboisiee 3(HPEKTUBHBIX CIIOCOOOB peIICHUs y4eo-
HBIX ¥ MIO3HABATEIbHBIX 33/1a4;

e  OmpeneisaTh/HaXOAUTh, B TOM YHUCIIE U3 MPEIOKEHHBIX BAPHAHTOB, YCIOBHUS JJIsl BBIIOJHE-
HUsl y4eOHOU M MMO3HABATENbHOMN 33/1a4H;

e  BBICTPaMBAThH XKU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE Oyyiee (3asiBIIsATh 1EIEeBbIE OPUEHTH -
pBI, CTaBUTh aJI€KBATHBIC UM 3aJ]a4d U MpeAJiarath AeUCTBUA, YKa3bIBasi U 00OOCHOBBIBAS JIOTHYE-
CKYIO TIOCTIE/IOBATEIBHOCTh I11aroB);

e  BBIOMpPATH U3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPENICTBA/PECYPChI s
peleHus 3a1a4n/ JOCTHKEHUS 1IETIH;

®  COCTaBJISITH IJIaH perIeHus MpoOseMbl (BHIIIOJIHEHUS TPOEKTa, IPOBEACHUS UCCIEAOBAHNSA);
e  ONpeneNATh MOTCHIUANBHBIC 3aTPYTHEHUS TIPH PEUICHUH YIeOHOH M MMO3HAaBaTENbHOM 3a/1a-
YH U HAXOJIUTh CPEJICTBA I UX YCTPAHEHUS;

®  ONHCHIBATH CBOH OMBIT, OPOPMIISISL €ro Ul Mepeadyd IPYTUM JIOASM B BUJAE TEXHOJIOTUH
pelIeH s MPaKTHYECKUX 3a1a4 ONPEeTICHHOTO Klacca,

®  [UIAHHWPOBATh U KOPPEKTHPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

2 YMeHHe COOTHOCUTH CBOU JECUCTBUS C INIAHUPYEMBIMU Pe3ybTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOEH NIESTENFHOCTH B MPOIIECCE JOCTHKEHUS Pe3yibTara, ONpeIelsiTh CIIOCOObI JIeCT-
BU B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHPOBATH CBOU JCHCTBUS B COOT-
BETCTBUU C U3MEHsIoNIeHcs cuTyanneid. O0ydaromuiics CMOXKET:

. OTIpeNIeNIATh COBMECTHO C MEAAaroroM U CBEPCTHUKAMU KPUTEPUU IJIAHUPYEMBIX Pe3yJbTa-
TOB U KPUTEPHUU OLICHKU CBOEH yueOHOU NeITeIbHOCTH;

. CUCTEMAaTHU3UPOBATh (B TOM YHCIIE BEIOUPATh MPUOPHUTETHBIE) KPUTEPHH TUIAHUPYEMBIX pe-
3yJITATOB U OIIEHKH CBOEH JIEATETHHOCTH;

o 0TOMpaTh MHCTPYMEHTHI JJISl OLICHUBAHHs CBOEH JESITeITbHOCTH, OCYIIECTBIATh CAMOKOH-
TPOJIb CBOEH AESITENFHOCTH B PaMKaX MPEAIOKEHHBIX YCIOBHM U TpeOOBaHUIA;

o OIICHUBATh CBOKO JAESTEIBHOCTh, apTYMEHTHPYS MPUYUHBI JOCTHXKEHUS WIH OTCYTCTBHUS
IUTAHUPYEMOTO Pe3yIbTaTa;

o HAXOJIUTh OCTATOYHBIC CPEACTBA JIUIsl BBIMIOJHEHUS] YU€OHBIX JCHCTBUN B M3MEHSIOIICHCS
CUTYaIlMX W/WIK TIPU OTCYTCTBUY TUIAHUPYEMOTO Pe3yJIbTara;

o paboTasi IO CBOEMY IIJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTH Ha OCHOBE
aHaTM3a W3MEHEHWH CHUTyallud IS TOJNyYeHHs 3alUTaHUPOBAHHBIX XapaKTEPHCTHUK TPOJYK-
Ta/pe3ynbpTaTa;

o YCTaHABIMBATh CBS3b MEX]Y MOTYYCHHBIMU XapaKTEPUCTUKAMU MPOAYKTA M XapaKTepH-



CTUKAaMH IpoLecca ACATEIBHOCTH U 10 3aBEPUICHUU ACATEIBHOCTH IIpeAIaraTh U3MEHEHHUE Xa-
PAKTEPUCTHUK IPOLECCa IS TOIYYCHUS YIYUIICHHBIX XapaKTepUCTUK IIPONYKTA;

. CBEPATH CBOM JICHCTBHS C IIETBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OIIHOKH CaMOCTOS -
TEJIBbHO.

3 VY MeHue oLeHUBaTh IPAaBUIbHOCTD BBINOJIHEHUS Y4eOHOH 3a/1a4M, COOCTBEHHBIE BO3MOXK-
HOCTH ee penieHus. O0yJaromuics CMOXeT:

° OIPEACIIATh KPUTSPUHU TPABHILHOCTH (KOPPEKTHOCTH ) BBITOJIHCHHS YUeOHOM 3a1a4u;

° AQHAIM3UPOBATH K 00OOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBITIOJTHEHMSI YI€OHOM 3a/1a4M;

° CBOOOIHO T0JIb30BATHCS BHIPAOOTAHHBIMUA KPUTEPHUSIMH OIICHKU M CAMOOLICHKH, UCXOS U3
[EJTH ¥ UMEIOIINXCS CPEICTB, pa3iuyas pe3yJbTaT U CIIOCOObI JCHCTBHIA,

° OIICHMBATh MPOJYKT CBOCH JCSITEILHOCTH 110 3aIaHHBIM W/HJIH CAMOCTOSTEIBLHO Ompe/e-
JICHHBIM KPUTEPHUSM B COOTBETCTBHUH C LIEJIbIO ICATEIIBHOCTH;

° 000CHOBBIBATh JIOCTH)KUMOCTb II€JTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIIHUX PECYPCOB;

. (UKCUPOBATh U aHATM3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

4. BnajgeHue OCHOBaMU CAaMOKOHTPOJIS,, CAMOOIICHKH, IIPUHSTHS PEUICHUN M OCYIIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yu4eOHOH M MO3HaBaTeIbHONU. OOYyJarOIUNCs CMOKET:

o HaOJII01aTh M aHAJIM3UPOBATh COOCTBEHHYIO y4eOHYIO U II03HABATENIbHYIO JESTEIbHOCTD U
JeSTENIbHOCTD IPYrUX 00y4aroluXcsl B IPOLIECCE B3aUMOIIPOBEPKH;

o COOTHOCHTD peajibHbIE U MNIAHUPYEMBbIE PE3yNIbTaThl MHIMBUAYAIbHOW 00pa3oBaTeIbHON
JIEATEIbHOCTH U JI€J1aTh BBIBOJBI;

o IPUHUMATh pelleHne B y4eOHON CUTyallui U HECTH 3@ HErO OTBETCTBEHHOCTD;

o CaMOCTOSTENILHO ONPEAENSATh IPUUMHBI CBOETO ycllexa UM HeycreXa U HaXOAUTh CIIOCOObI
BBIX0/Ia U3 CUTyallu! HEYCIIEXa;

o PETPOCHEKTUBHO OIPEIEIIATh, KaKhe JeHCTBUS M0 pelIeHUI0 y4eOHO! 3a1auu UiIH rapa-
METpPBI ATUX JIEHCTBUN MPUBENN K NOTYYEHUIO UMEIOILErocs MPOAYyKTa y4eOHO! 1eATeIbHOCTH;

. J€MOHCTPUPOBATh MPUEMBI PETYIIALNU CUXO0(DU3HOTOTHUECKUX/ IMOLMOHAIIBHBIX CO-

CTOSTHUH [T JOCTIOKEHHS AP dexTa ycrokoeHHs (YCTpaHeHHS YMOIIMOHAIBHON HANPSHKEHHO-
cTH), 3¢dekra BoccTaHOBICHNUS (OCIa0IEHHS TPOSABICHUN YTOMIIEHNU), 3 (PeKTa aKTUBU3ALH
(moBbIILIEHUs] TICUXO(U3UOIOTMUECKON PEaKTUBHOCTH).

ITo3naBaresibHbIe YY ][

YMeHue onpenensTs HOHATH, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTHH, KJIacCU(UITI-
pOBaTh, CAMOCTOATENIBHO BHIOUPATh OCHOBAHMS U KPUTEPUU /IS KJIacCU(PUKALIUY, YCTaHABIIN-
BaTh MPUYNHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTD JIOTHIECKOE PacCyKICHHE, YMO3aKIIOueHHe (MH-
NYKTUBHOE, I€YKTUBHOE, 110 aHAJIOTHH) U JIeN1aTh BbIBOIbL. OOyUaromMics CMOXKET:

o noa0MUpaTh CI0BA, COTIOAYMHEHHBIEC KIIFOUEBOMY CIIOBY, ONPEACIISIONINE €T0 MPU3HAKH U
CBOMCTBA,

o BBICTPANBAaTh JIOTHYECKYIO IIETTOYKY, COCTOSIIYIO U3 KIFOYEBOTO CJIOBA U CONOTYNHEHHBIX
€My CJIOB;

o BBIJICJIATH OOIIMI MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIH SBJICHUN U OOBSCHATDH
UX CXOJICTBO;

o 00BEeTMHATH MTPEIMETHI U SIBJICHUS B TPYIIIBI IO ONpeIeIeHHBIM IPU3HAaKaM, CPAaBHUBATH,
KJaccu(uIupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

o BBIJICJIATH SIBJICHUE U3 OOLIETo psijia APYrUX SBICHUMH;

o OTIpeNieNATh 0OCTOSITENbCTBA, KOTOPHIE MPEAIIECTBOBATM BO3HUKHOBEHHIO CBSI3U MEXKIY

SABJICHUAMMA, U3 ITHUX 00CTOSITCILCTB BBIACIIAATE OIPCACIAIOIINC, CIIOCOOHBIC OBITH HpI/I‘II/IHOﬁ
JaHHOT'O SIBJICHUSA, BBIABJIATE HIPUYUHBI U CIICACTBUA SIBJ'I@HHfI;

. CTPOUTH PACCYKIACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM U OT YaCTHBIX
SIBIICHUH K OOIINM 3aKOHOMEPHOCTSIM;
. CTPOUTH PACCYXJCHUE HA OCHOBE CPABHEHMS INPEAMETOB U SIBJICHUH, BBIACISS MPU 3TOM



o01re MpU3HAKY;

o U3J1arath MOJy4eHHYI0 HH()OpMALNIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIIacMoi 3a/1a49u;

o CaMOCTOATENIFHO YKa3bIBaTh Ha HH(OPMALIUIO, HYXKIAIOIIYIOCS B IIPOBEPKE, ITpeUIaraTb u
IPUMEHSATH CI0CO0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALINY;

o BepOaIM30BaTh YMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

o OOBSACHATDH SIBIICHUS, TIPOLIECCHI, CBS3M W OTHOIICHUS, BBISBISIEMbIE B XOJIC TIO3HABATEINb-

HOW M MCCIIEJI0BATENILCKOM AeATENIbHOCTU (IPUBOIUTH OOBSICHEHHE C M3MEHEHHUEM (DOpMBI pe-
CTaBIICHUSI; OOBSACHATD, ACTAIU3UPYS WM 000011ast; OOBSICHATH C 3aJJaHHON TOYKH 3PEHUS);

o BBISBJIATH M HA3bIBATh NMPUYUHBI COOBITHS, SBJICHUS, B TOM YHCIIE BOSMOXKHBIC /Hamboiee
BEPOSTHBIC NPUYMHBI, BO3MOXKHBIC TOCJIEACTBUS 33/IaHHOM MPHUYUHBI, CAaMOCTOSTEIBHO OCYIIIe-
CTBIISISl IPUYMHHO-CIICICTBEHHBIN aHAIN3;

o JieNIaTh BHIBOJI HA OCHOBE KPUTHUECKOTO aHAIM3a PAa3HbIX TOUYEK 3pEHHs, OATBEPKIATh
BBIBOJ] COOCTBEHHOH apryMeHTalMel WM CaMOCTOSITEIbHO OJTYYeHHBIMU TaHHBIMHU.

5 VYwMenwue co3naBath, IPUMEHATH H IPEOOPA30BHIBATH 3HAKHU M CUMBOJIBI, MOAETH U CXEMBI
JUTSL pelIeHnsl y4eOHBIX M MO3HABATENbHBIX 33/1a4. OOyJatonniics CMOXKET:

. 0003Ha4YaTh CHMBOJIOM M 3HAKOM IPEAMET W/WJIH SBIICHUE;

L] OHpeIleJIFITI) JIOTUYCCKHUEC CBA3HU MC)KI[y HpCI[MGTaMI/I I/I/I/IJII/I SABJICHUAMU, O603Haanb JaH-
HBIE JIOTHYECKHUE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME;

° CO3/1aBaTh aOCTPAKTHBIN MM peasbHBIA 00pa3 MpeaMeTa i/iiTd SIBICHUS;

. CTPOHTH MOJICIIL/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4uM U/WIIK CIIOCO0a ¢ PEeIICHUs;

° co31aBarh BepOaIbHBIC, BEIISCTBEHHBIC M WH()OPMAIMOHHBIC MOJCIN C BBIICICHHEM CY-

IIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIs ONpesieieHus croco0a peleHus 3a1a4l B COOTBETCT-
BUU C CUTYyallUEeH;

o 1peoOpa30BBIBATh MOJICNHN C LIEJBIO BBISIBJICHUS OOIINX 3aKOHOB, ONPENEISIONNX JaHHYIO
MPEAMETHYIO 00J1aCTh;

. MEPEBOIUTH CIIOKHYIO IO COCTaBY (MHOTOACTIEKTHYIO) HH(OpMAIUIO U3 Tpadhuueckoro
WK (pOpMaTM30BaHHOTO (CUMBOJIBHOTO) MPEACTABIEHUS B TEKCTOBOE, U HA000POT;

. CTPOUTBH CXEMY, QITOPUTM JIEHCTBHSI, UCIIPABIATH WM BOCCTAHABIMBATh HEU3BECTHBIN pa-
Hee aJITOPUTM HAa OCHOBE HMMEIOLIErocsi 3HaHHsg 00 00beKTe, K KOTOpPOMY IPHUMEHSETCS ajiro-
pUTM;

o CTPOUTH J1I0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHaJTM3UPOBATh/peIeKCUPOBATh ONBIT Pa3padOTKU U peaau3alu y4eOHOro MpoeKTa, uc-
clleZIoBaHUs (TEOPETUYECKOI0, SMIMPUIECKOT0) Ha OCHOBE MPEIOKEHHON MpoOIeMHOM cuTya-
IIUY, TIOCTABJICHHOM 1IeJN W/UJK 3aJJaHHBIX KPUTEPHEB OLIEHKU NPOIyKTa/pe3yibTara.

6.  CwmpbicioBoe ureHre. OOydaronMics CMOXKET:

. Haxoauts B Tekcte TpeOyemyro nH(popMaIirio (B COOTBETCTBUH C LIETISIMHU CBOEH JESITeIh-
HOCTH);

. OPUEHTHPOBATHCS B COJAEPKAHUM TEKCTa, IOHUMATh LIEJIOCTHBIM CMBICH TEKCTa, CTPYKTY-
pUPOBaTh TEKCT;

. YCTaHABIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHIA, SIBICHUH, TPOIECCOB;

o PE3IOMUPOBAThH IIABHYIO UJICI0 TEKCTA;

o peoOpa3oBhIBaTh TEKCT, «IIEPEBOJS» €r0 B JPYTYI0 MOJATBHOCTh, WHTEPIPETUPOBATH

TEKCT (XyJ0’KECTBEHHBIM M HEXY/I0KECTBEHHbIN — y4eOHBINH, HAYYHO-TIOMYJISIPHBIN, HHPOpMAIIH-
OHHBIH, TekcT non-fiction);

o KPUTUYECKH OLICHUBATh COJIEpKaHue U GOpMY TEKCTa.

7. DOopMHUPOBAHHE U PA3BUTHE IKOJOTUYECKOIO MBIIUICHUS, YMEHHE IIPUMEHSATH €ro B IO3Ha-
BaTEeNbHONW, KOMMYHHMKATHBHOM, COLIMANBHOM MpakTHKe M MPO(ecCHOHATLHOW OpUEHTAIUH.
OO0y4aroIHIiCs CMOXKET:

. OIIPENIEIATh CBOE OTHOLIEHUE K IIPUPOTHOM Cpele;

o aHAJIM3UPOBATh BIUSHHUE YKOJOTHYECKUX (DAKTOPOB Ha Cpely OOMTaHUS KUBBIX OpraHu3-
MOB;



o MIPOBOAMTD MPUUMHHBIN U BEPOATHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYALIUM;

o MIPOTHO3UPOBATH H3MEHEHHS CUTYAIMH [IPU CMEHE JCHCTBUS 0JHOTO (DakTOpa Ha JAeicTBHE
Ipyroro ¢akTopa;
o BBIPA)KaTh CBOE OTHOIICHUE K MPUPOJIC YEPEe3 MOJICIH, TIPOCKTHBIC PaOOTHI.

10. Pa3BuTHe MOTHBAIMH K OBJIAICHUIO KYJIbTYPOIl aKTUBHOTO MCIIOJIB30BAHUS CIIOBApeil U Apy-
TUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOKET:

o OIIPEIETISTh HEOOXOANMBIE KITFOUEBbIE TIOMCKOBBIE CJIOBA M 3aIIPOCHI;

o OCYIIECTBIISATh B3aUMOJICHCTBHE C AIEKTPOHHBIMU IOMCKOBBIMH CHCTEMaMHU, CIIOBAPSIMU;
. (dopMHpOBAaTH MHOKXECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HCTOUHUKOB JUIsl OO BEKTHBH3A-
IIUH PEe3yIbTATOB IOKCKA;

o COOTHOCHUTD IOJTYYCHHBIE PE3YJIbTaThl IOMCKA CO CBOCH AEATENbHOCTHIO.

KommynukatuBubie YY /|

11. YMeHue opraHu3oBbIBaTh y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JE€ATEIbHOCTh C YUHUTE-
JIeM ¥ CBEPCTHUKaMHM; paboTaTh MHAMBUIYAIbHO U B IPYIIE: HAXOAUTh O0Iee pelIeHne U pas-
pemaTh KOH(GIMKTHI Ha OCHOBE COTJIACOBAHUS TMO3UIMI W y4eTa MHTEPecoB; (HOPMYyITUPOBATH,
apryMeHTHpOBATh U OTCTauBaTh cBOe MHeHHE. OOyUaromuics CMOXKET:

. ONpEeNIENsATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;

. UIPATh ONPEACIIEHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

. MPUHUMATH MO3UIUI0 COOECeTHNKA, TOHMUMAs TIO3UIIMIO IPYTOro, pa3inyaTh B €r0 PEUu:
MHEHUE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apTyMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TEOPHH;

o OIpPEEIIATh CBOM JICHCTBUS U IeHCTBUS ApTHEPA, KOTOPbIE CIOCOOCTBOBAIN WIIM IIPETIST-
CTBOBAJIM IPOJYKTUBHON KOMMYHUKAIIUH;

. CTPOUTH MO3UTHUBHBIE OTHOLIEHUS B IIpoIlecce yueOHOI U TO3HABATENbHOM AeSITeTbHOCTH;
o KOPPEKTHO ¥ apryMEHTUPOBAHHO OTCTAauBaTh CBOI TOUKY 3pEHMS, B JUCKYCCUU YMEThH BbI-

JIBUTaThb KOHTPApryMEHTHI, Nepepa3supoBaTh CBOK MBICIbL (BJIaJ€HUE MEXaHHW3MOM HKBHBa-
JICHTHBIX 3aM€H);

. KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHMIO, C IOCTOMHCTBOM ITPU3HABATH OLIU-
0GOYHOCTH CBOETO MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. npelarath albTepHATUBHOE PellICHHE B KOH(JIMKTHON CUTYyallUH;

. BBIJIETISITH OOILYIO TOUKY 3PEHUS B IUCKYCCHH;

o JIOTOBApUBATHCA O MpaBUIIaX U BOMPOCAX JJIsl OOCYX ACHUS B COOTBETCTBUH C IIOCTaBJIEH-
HOM mepeN IpyIIon 3a1adei;

. OpraHM30BBIBAaTh YUeOHOE B3aUMOJIEHCTBUE B IpyIIe (OMpeaesaTh 00Iue 1eiu, pacupe-
JIeNIATh POJIU, JOTOBAPUBATHCS JIPYT € IPYTOM H T. [1.);

. YCTPaHATh B paMKax JMajora pa3pbiBbl B KOMMYHHKAIMH, 00YCIOBIEHHbIE HETIOHMMAaHU -

€M/HETIPUATHEM CO CTOPOHBI coOeceTHNKa 3a7auH, (POPMBI WIIM COAEPKAHUS AUATIOTa.

12.  YmeHHe OCO3HAHHO HCHOJB30BATH PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a7ayeil KOMMY-
HUKalWKW JJIS BBIPAXKCHHUA CBOUX YYBCTB, MBICIIEH B HOTp@6HOCTGI71 JJI TNTAHUPOBAHUSA U PETYIIsA-
IIUH CBOEH JeATeNbHOCTH; BlIaJIeCHUEe YCTHOM U MUCbMEHHOW peubl0, MOHOJIOTHYECKON KOHTEKCT-
HOM peubto. OOyJaronuiicss CMOXKET:

° OTIPENIETIATh 3a/1a4y KOMMYHHKAIIUHA U B COOTBETCTBUU C HEH OTOMpaATh pPEUYEBBIC CPE/ICTBA;
° OTOMpAaTh U UCIIOJIH30BATh PEUEBBIC CPEACTBA B TIPOIIECCE KOMMYHHKAIIUN C APYTUMHU
JIOJBMU (TUAJIOT B Mape, B MaJIOW TPYIIe U T. 1.);

° MPEJICTaBIISITh B YCTHOW WJIM MUCEMEHHOM (hopMe pa3BepHYTHIH MIaH COOCTBEHHOH Jies-
TEJIbHOCTH;

° coOIr0AaTh HOPMBI TYOJIMYHOM PEYH, PETJIAMEHT B MOHOJIOTE U JUCKYCCUU B COOTBETCTBHH
C KOMMYHUKAaTUBHOMW 3aJa4eil;

° BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHHUE (CYXKJIEHNE) U 3allpalliiBaTh MHCHHE ITapTHEPa B

paMKax auajiora,



® IMPUHHUMATh PECIICHUE B XOAC AMajiora u CorjiaCoBbIBaTh €ro € CO6€C€I[HI/IKOM;

o CO3/1aBaTh MHCbMEHHbBIE «KIMIIUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C MCIIOJIb30BAaHHEM
HEOOXOMMBIX PEUEBBIX CPEJICTB;

o UCIIOJIb30BaTh BepOaJbHBIE CPeICTBA (CPEACTBA JOTHUECKOW CBSI3M) JUIS BBIIEICHUS CMBbI-
CJIOBBIX OJIOKOB CBOETO BBICTYILJICHHS,

o UCTIOJIb30BaTh HEBEpOaJbHBIC CPEICTBA WM HArJIAAHBIE MaTepUalbl, IOATOTOBICH-
HbIE/OTOOpaHHBIE MTOJT PYKOBOACTBOM YUUTEIIS;

o JieNiaTh OLICHOYHBIM BBIBOJ O JIOCTHIKCHHUHU 1T KOMMYHUKALIMU HETOCPEICTBEHHO TOCIE

3aBEpPUICHNS] KOMMYHUKAaTHUBHOTO KOHTAKTa U 00OCHOBEIBATH €TO.
13. dopmupoBaHUE U Pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HCIIOJI30BaHUS MH(GOPMAIUOH-
HO-KOMMYHHKaIIMOHHBIX TexHoyorui (nanee — MKT). OGydarommiicss cCMOXKeT:

o IeJICHANPaBICHHO UCKATh U UCTIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPChl, HEOOXOAMMBbIE IS
peleHns yueOHbIX U MPaKTHYECKUX 3aau ¢ nomoiibio cpeacts UKT;
o BbIOMPATh, CTPOUTH U UCIIOJIb30BaTh aJ€KBAaTHYI0 MH(OPMAILMOHHYIO MOJENb Ul Iepena-

9H CBOMX MBICICH cpeacTtBaMu €CTCCTBCHHBIX U (bOpMaJII)HI)IX SA3BIKOB B COOTBCTCTBHUU C YCJIO-
BUSIMH KOMMYHHKAIIUU;

o BBIACIIATD I/IH(I)OpMaI_II/IOHHLII‘/'I ACIICKT 3a1a4u, OIICPUPOBATbL AAHHBIMHU, MCIIOJIB30BATb MO-
JCJIb pCHICHUA 3a1a4M;
L4 HCII0JIB30BAaTh KOMIIBIOTCPHBIC TCXHOJIOTHHU (BKJHOLIaﬂ BI)I60p AZICKBATHBIX 3a1a4€ UHCTPY-

MEHTAJIBHBIX MTPOrPAMMHO-AIAPATHBIX CPEJICTB M CEPBHUCOB) IS peIIeHUS] HHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX y4eOHBIX 3a/1a4, B TOM YHUCIIC: BBIYHCICHUE, HAMCAHHE IHCEM, COYMHE-
HUH, TOKJIAJI0B, pedepaToB, CO31aHue PE3CHTAUN U JIp.;

o UCTIOJIB30BaTh HH()OPMAIUIO C YYETOM 3THUYECKHUX M ITPABOBBIX HOPM;

o co3/1aBaTh MH(POPMALMOHHBIE PECYPChl PA3HOTO THUMA M JJIS Pa3HBIX ayAUTOPH, COOIIO-
JaTh HHPOPMALMOHHYIO TUTHEHY U TpaBHiia HHPOPMAITMOHHON 0€30aCHOCTH.

JUIS TITYXUX, CTa00CHBIIIAIIUX, TO3AHOOTIOXIIUX 00yYatoIINXCs:

BJIa/ICHUE HAaBbIKAMU ONPEJENIEHUs U HCIPaBICHMs CHeUMPUUECKUX OLMOOK (arpamma-

THU3MOB) B TUCHbMEHHON M YCTHON peuu;
JUIs. 00Y4aIOIIMXCS C pacCTPOCTBAMM ayTUCTUYECKOTO CIIEKTpa:

dbopMupOBaHUE CIOCOOHOCTH TUIAHUPOBATh, KOHTPOJIUPOBATh U OIEHUBATH COOCTBEHHBIE
yueOHbIe IeHCTBUS B COOTBETCTBUHU C IIOCTABICHHOW 3a7jauell U yCIOBUSIMU €€ pealln3aluy Ipu
COITPOBO’KAOIEH MTOMOIIH MEAarorHueckoro paboTHUKA M OpraHU3YIOIIEl TOMOIIH ThIOTOPA;

dbopMHUpOBaHNE YMEHHUS OMNpeaeaTh Hanbonee 3(PQPeKTUBHBIE CIIOCOOBI JOCTHKEHUS pe-
3y/ibTaTa MPU COMPOBOXKIAIOLIEH MOMOIIM MEAarorn4eckoro pabOTHUKA W OPraHU3YIOMIeH Mo-
MOIIU THIOTOPA;

dbopMUpOBaHNE YMEHHSI BBIIOIHSITH IEHCTBUS MO 33/IaHHOMY aJTOPUTMY WM 00pasily mpu
COIPOBOKAAIOIIEH MOMOIIH M€JarOrHuecKoro paboTHUKA U OpraHU3YIOIEeN TOMOIIH ThIOTOPA;

dbopMUpOBaHHE YMEHHUS OLIEHUBATh PE3YyJbTAaT CBOEH NEATEIbHOCTH B COOTBETCTBUU C 3a-
JAHHBIMU ATAJIOHAMU MIPU OPTaHU3YIOLIEH TOMOIIHU ThIOTOPA;

dbopMupoBaHUE YMEHHS aJIeKBaTHO PearupoBaTh B CTAHIAPTHON CUTyallUM Ha ycIieX U He-
yaady, KOHCTPYKTUBHO JIEWCTBOBATh JaX€ B CUTYAILIMSIX HEYyCIleXa MpU OPraHU3YIOUIEH MOMOIIH
TBIOTODA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSTENILHO OOPATUTHCS K MEAarornyeckoMy paboTHUKY (Tie-
JIarory-rncuxoJiory, COMalIbHOMY IEJarory) B cilydae JUYHBIX 3aTPyIHEHUN B PEIIEHUH KaKo-
ro-Jimbo BOIpoca;

dbopMupOBaHHE YMEHUSI aKTUBHOTO MCIOJIb30BaHUS 3HAKOBO-CUMBOJIUYECKUX CPEACTB IS
npecTaBiIeHUs] HHPOpMAIHK 00 N3ydaeMbIX 00BEKTaX U MPOIeccax, Pa3InYHbIX CXEM PeIleHuUs
y4eOHBIX U MPAKTUYECKUX 3a/1a4 MPU OPraHU3YIOLIEH MOMOIIY NeAarora-cuxoyiora u ThIoTopa;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIbHO JIEHCTBOBATh B COOTBETCTBHM C 3aJJaHHBIMU 3Ta-
JIOHaMU TIpU MOMCKe UHGOPMAIIMU B Pa3IMUHBIX UCTOYHUKAX, KPUTUYECKU OLEHUBATh U UHTEP-
MPETUPOBATH MOJIydaeMyI0 HHPOPMAIUIO U3 PA3TMYHBIX HICTOYHHKOB.



1.3 IIpeaMeTHbIe pe3y/bTAaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/iLHOI NMPo-
rpaMMbl
5 ximacc maremaruka

Yucna

YdeHuK HAYYHTCS ONIEpUPOBaATh HAa 0a30BOM YPOBHE MOHATHSIMU: HATYPAJIbHOE YHCIIO, IIEJI0e
9HCII0, OOBIKHOBEHHAS IPO0h, CMEIIAHHOE YHCIIO; HCIIOIh30BAaTh CBOMCTBA YHCEN U MTPaBUIIa
JIEHCTBHI C pallMOHAIBHBIMU YUCJIAMH TIPH BBIMTOJTHEHUH BBIYUCICHUN; UCIIOIb30BaTh MPU3HAKU
JenuMocTv Ha 2, 5, 3, 9, 10 mpu BRINOJHEHUU BBIYMCIICHUM U PEIICHUH HECIIOKHBIX 3a]1a4; BbI-
MOJITHATH OKPYTJICHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUH C IIPaBUJIaMU; CPAaBHUBATH PaIlAO-
HaJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU M TIPU U3YYEHUHN JPYTUX MPEIMETOB: OIICHUBATh PE3YJIbTaThl BHIYUCIIC-
HUU MPU PEHICHUH MPAKTUUYECKUX 3a/a4; BBIMOIHATh CPABHEHHUE YHCEIl B PEAIbHBIX CUTYaIIMsIX;
COCTaBIISITh YHUCIIOBBIE BBIPAKEHUSI IPU PEIICHUH MTPAKTUUYECKUX 33]a4 U 33a]a4 U3 IPYrux y4ueo-
HBIX MIPEMETOB.

Y4YeHUK MOJYy4YUT BO3MOKHOCTh HAYUYHThCS ONEPUPOBAThH MOHATUSMU: HATYpaJbHOE YHUCIIO,
MHOKECTBO HATYPaIbHBIX YUCEI, 1IEJI0€ YHUCII0, MHOKECTBO IIEJIBIX YHCETl, OOBIKHOBEHHAS
Ipo0Ob, CMEIIAaHHOE YKCII0, PallMOHAIbHOE T€OMETPUYECKasi HHTEPIpEeTalis HaTypajJbHBbIX, I1e-
JIBIX, PAIIMOHAIIBHBIX YMCEN; TOHUMATh U OOBSCHATH CMBICH MIO3UIIMOHHOM 3aITUCH HATYPaIbHOTO
YKCJIa; BBITOJIHATH BBIYMCIICHHS, B TOM YHUCJIE C UCIIOJIb30BAHMEM MPUEMOB PaIlMOHAIBHBIX BbI-
YUCJICHUH, 00OCHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUSI IEUCTBHI; MCIIOJIb30BATh MIPU3HAKH JICITHU -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cymmbl 1 TpOU3BEICHUSI UNCET IIPHU BBIIIOJTHEHUU BbIUHCIIEC-
HUU W PEIIeHUH 3a7a4, 000CHOBBIBATh MTPU3HAKH JCIMMOCTH; BBITIOJHITH OKPYTJICHUE PaIHO-
HAJIBHBIX YUCEIl C 33JJaHHON TOYHOCTHIO; YIIOPSA0YMBATh YMCIIA, 3alIUCAHHBIE B BUJIE OOBIKHO-
BeHHBIX JIpooeit; HaxoauTs HOJl 1 HOK uucen u ucnonp30BaTh UX MPH PEUICHUH 3a/1a4.

B nmoBcenHEeBHOM KU3HU U TIPH U3YYSHUH IPYTHX MPEIMETOB: MPUMEHSTh MpaBUiia MPUOIKEH-
HBIX BBIYUCIICHUH MPU PEIICHUH MPAKTUYSCKUX 3a71a4 U PEIICHUH 3a]1a4 IPYyTUX y4eOHBIX Mpe-
METOB; BBITIOJIHSTH CPABHEHUE PE3YJIbTATOB BHIYUCIICHHUH MPU PEIICHUH MPAKTUYECKUX 3a71a4, B
TOM YUCJIE TPUOIMKEHHBIX BBIUMCICHHI; COCTABIIATh YMCIOBBIE BHIPAKEHUS U OLIEHUBATH MX
3HAYCHUS TIPU PEIICHUH MPAKTUYCCKUX 3a7a4 U 3a/1a4 U3 IPYTUX yUYeOHBIX MTPEIMETOB.

Cmamucmuka u meopus 6€p0}ll’l’lHOCWl€1/7

Y4YeHuK HayuMTCsl IPEJICTABIISITh JaHHBIE B BUJIE TaOIMIL, JUarpamMm, YUTaTh HH(OpMaIIHIO,
IPE/CTAaBICHHYIO B BUJIE TaOJIUIbI, AUArpPaMMBbI.

Y4YeHuK moJy4uT BO3MOKHOCTh HAYUYHThCS ONIEPUPOBATh MOHATUSMU: U3BJIEKATh, HHPOpMa-
1110, ITPEJICTABICHHYIO B Ta0JIMIaX, HAa JMarpaMMax; COCTaBJIATh TAOIUIIbl, CTPOUTH TUArpaMMBI
Ha OCHOBE JIaHHBIX.

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB: U3BJIEKATh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO B Ta0IMIIAX U HA JUarpaMMax, OTpaXkaro-
IIYIO CBOMCTBA M XapaKTEPUCTUKHU PEaIbHBIX POLIECCOB U SIBJICHUM.

Texcmosvie 3a0aqu

YuyeHHK HAYYHTCs peliaTh HECIOKHBIE CIOKETHBIE 33/1a4K pa3HbIX TUIIOB Ha Bce apupmMeTHye-
CKHe€ JAeMCTBUSI; CTPOUTH MOJIENb YCIOBHUSA 3a/1a4uM (B BUJE TaOIMIIbI, CXEMBI, PUCYHKA), B KOTO-
po¥i JaHBI 3HAaYEHMS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C IIEJIbIO IOMCKA PELIECHUS 3a1a-
YH; OCYIIECTBIIATh CIIOCOO MOUCKA PEIIEHUs 3a/1a4i, B KOTOPOM pacCyKIAEHNUE CTPOUTCS OT ycC-
JIOBHUS K TPeOOBAHUIO UM OT TPeOOBAHUS K YCIIOBUIO; 3HATh pa3Inuue CKOPOCTe 00beKTa B
CTOsAYEN BOJIE, IPOTUB TEUEHUS U 110 TEUEHHUIO PEKH; PEIIATh 3a/1a4H Ha HAX0XK/IEHUE YaCTH YNC-
Jla ¥ YMclia 1o €ro YacTH; peliaTh 3a7auu pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIKH, Ha IBHKE-
HUE), CBA3BIBAIOIINX TPU BEJIMYUHBI, BBIIEIATH 3T BEIMUMHBI U OTHOIIEHUS MEX1y HUMY,

B noBceaHeBHOM KU3HU U IPU U3YYEHHUU APYTHX MPEAMETOB: BBIIBUTaTh IMIIOTE3bI O BO3MOXK-
HBIX IPEJENIbHBIX 3HAUEHUSIX NCKOMBIX BEJIMUYMH B 3aaue (J1enaTh NPUKUIKY)



Y4YeHUK MOJy4YUT BO3MOKHOCTh HAYUYHMThCS PEUIaTh MPOCTHIE U CIOXKHBIE 3a]Ja4ul Pa3HbIX TH-
OB, a TAKXKE 3aJ]Ja4M MOBBILIEHHON TPYAHOCTH; UCTIOIb30BATh PA3HbIE KPATKHUE 3aMUCH KaK MO-
JIEJIA TEKCTOB CIIOKHBIX 33]1a4 JUIsl IOCTPOCHHMSI IIOMCKOBOM CXEMbI U pelIeHUs 3a/1a4; 3HATh U
IpUMEHSATH 00a crocoba moucka pemeHus 3aaa4 (0T TpeOoBaHUs K YCIOBUIO U OT YCIIOBHS K
TpeOOBaHUIO);MOJIETUPOBATH PACCYNKACHUS TP MOUCKE PELISHUs 3a7a4u ¢ TOMOIIbIO rpad-
CXEMBI; BBIJIEJISTH 3TAIlbl PEILICHUS 33Ja4l U COJIEPKaHUe KaX 10T 0 3Tala; HHTEPIPETUPOBATh
BBIUMCIIUTENbHBIE PE3YJIbTAThl B 3a/1a4e, UCCIIEIOBATh MOJIYYCHHOE pEeLICHHE 3a/1a4l; aHATU3H-
pOBaTh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOTO PACHOJIOKEHUS ABYX OOBEKTOB U M3MEHEHUE UX
XapaKTEPUCTHUK P COBMECTHOM JIBH)KEHUU (CKOPOCTh, BPEMsl, PACCTOSIHUE) NP PELICHUH 3a-
Jla4 Ha JIBMJKCHUE IBYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTUBOIIOJIOKHBIX HAMPABICHUSIX; UC-
CJIeIOBaTh BCEBO3MOYKHBIE CUTYAIlMU IIPU PEILICHUU 3a/a4u Ha IBU)KEHUE 10 peKe, paccMaTpu-
BaTh pa3Hble CHCTEMbI OTCYETA; pEIIaTh pa3HOOOpa3HbIC 331a4H «HA YaCTH», OCO3HABATH U 00b-
SCHATh UICHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBA3BIBAIOIINX TPHU BEJIMYMHBI (Ha paboTy, Ha 10-
KYIIKY, Ha IB)KEHUE); BBIACISATH 3TH BEIMYMHBI M OTHOLICHUS MKy HUMH, IPUMEHSThH UX TIPH
pelleHnH 3a7a4, KOHCTPYHPOBATh COOCTBEHHbIE 337Ul YKa3aHHBIX THUIIOB.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUU APYTUX MPEIMETOB: pelIaTh U KOHCTPYHPOBATh 3aja-
Y1 Ha OCHOBE PACCMOTPEHHUS PEAbHBIX CUTYAIIHi, B KOTOPBIX HE TpeOyeTcs TOUHBIN BBIUYUCIIH-
TEJbHBIN Pe3y/bTaT; peliaTh 33Ja4M Ha ABM)KEHUE IO PEKE, paccMaTpUBasi pa3HbIE CUCTEMBI OT-
cuera.

Haensonasn ceomempus

T'eomempuueckue gueypol

YuyeHHMK Hay4YHTCs ONlepupoBaTh Ha 0A30BOM YpOBHE MOHATHIMHU: (UTYpa, TOUKA, OTPE3OK,
npsiMas, J1y4, JIOMaHasl, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIb-
HUK M KBaJpaT, OKPYXKHOCTb U Kpyr. M300paxkaTh u3ydyaemble GUIyphl OT PYKU U ¢ HOMOILBIO
JIMHENKHU U IUPKYJIS.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB: PEIIATh IPAKTUYECKUE 3aa41 C
NPUMEHEHHEM MPOCTEHIINX CBOMCTB (uUryp.

Y4YeHuK MoJy4YuT BO3MOKHOCTh HAYUYHMThCS U3BJIEKaTh, MHTEPIPETUPOBATH U PE0OPa30BbI-
BaTh MH(OPMAIMIO O TE€OMETPUYECKUX (Urypax, MPEICTaBIECHHYIO Ha YepTexax; n300paxarb
M3y4aeMble QUTypbI OT PYKH U C TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

Hs’mepenuﬂ U 6blHUCTICHUA

Y4YeHUK HAYYHMTCS BBIONHITh U3MEPEHUE IJTNH, PACCTOSHUHN, BETUYNH YTIIOB, C TOMOIIBIO UH-
CTPYMCHTOB JI I/ISMCpeHI/Iﬁ AJIMH YU YTJI0B; BBIYUCIIATH IUIOAAN MTPAMOYTOJIbHUKOB.

B noBcenHEeBHOM KM3HU U TIPH U3YYSHHUH IPYTHX MPEIMETOB: BBIYUCIISATH PACCTOSIHUS HA MECT-
HOCTH B CTAHAAPTHBIX CUTyallUuAX, IJIOIIaAU MPAMOYTOJIbHUKOB,

Y4YeHUK MOJIy4YUT BO3MOKHOCTH HAYUHTHCS BBIOIHITh U3MEPEHUE ITTMH, PACCTOSHUH, BElU-
YWH YTJIOB, C IOMOIIBIO HMHCTPYMCHTOB JJIA I/ISMCpCHI/Iﬁ AJIMH YU YTJIOB; BBIYUCIIATH IIOIAAN
MPsIMOYTOJILHUKOB, KBaIpaTOB. B MOBCeTHEBHOM )XKU3HU U MIPU U3YYSHHUH JIPYTHX MPEIMETOB:
BBIYUCIIATH PACCTOSAHUA HA MECTHOCTHU B CTAHAAPTHBIX CUTYallHAX, INIOMAAN YIaCTKOB IIPAMO-
yroJibHOHM (hOpMBbI, 00bEMBI KOMHAT; OLIEHUBATH Pa3MeEPhI peaTbHBIX 00BEKTOB OKPYKAIOIIETO
MUpa.

Onemenmot meopuu MHoascecnie u Mamemamuyeckou 102uKu

YuyeHuk Hay4yuTcsl (7151 NCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU U 00ECTICUeHUSI BO3MOKHOCTH
YCHEIIHOTO MPOAOIKEHUsI 00pa3oBaHus Ha 0a30BOM YPOBHE) OIEpHUpPOBaTh HAa 6a30BOM YPOBHE
MOHSITUSIMHA: MHOXKECTBO, JIEMEHT MHOXKECTBA, TIOJIMHOKECTBO, MPUHAITIC)KHOCTD; 3a7aBaTh
MHOXECTBA MEPCUYUCIICHUEM UX JJICMCHTOB,; HAXOAUTH ICPECCUCHUC, O6T)€)IHH€HI/I€, IIOAMHOXKE-
CTBO B MPOCTEHIINX CUTYaIUsAX. B MoOBCceAHEBHOM KU3HU U NPU U3YYEHUU JAPYTUX MPEAMETOB:
pacio3HaBaThb JIOTHYECKU HEKOPPEKTHBIC BLICKA3bIBAHUA.

Y4YeHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHThCS (JJ1s1 00ecTieueHUsI BO3MOKHOCTH YCIICIITHOTO
MPOJOHKEHUsI 00pa3oBaHus Ha 0a30BOM U YIi1yOJI€HHOM YPOBHSIX) ONEPUPOBAThH MOHATUSAMU:
MHO>KECTBO, XapaKTEPUCTHUKH MHOXKECTBA, SJIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE U OeCKOHEeY-
HOE MHOXECTBO, TOJIMHOXKECTBO, TPUHAIIC)KHOCTD, ONPEICIIATh PUHAIKHOCTh SJIEMEHTA



MHO>KECTBY, 00BEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C IOMOIIIbIO TIepe-
YUCJIEHUS 3JIEMEHTOB, CJIOBECHOTO ONMCAHUs. B MOBCETHEBHOM KU3HU U NIPU U3YUYCHUU APYTUX
IIPEMETOB: PaclO3HABATh JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHMS; CTPOUTH LEMTOYKH YMO-
3aKJIFOYEHUI HAa OCHOBE MCITOJIb30BaHUs PABUJI JIOTUKHU.

Hcmopuﬂ mamemamuKku

Y4eHMK HAYYMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOLINECS PE3YNIbTATHI, IOJIYYEHHBIE B XO/1€ pa3-
BUTHS MAaTEMAaTUKU KaK HAyKW; 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B
CBSI3H C OT€YECTBEHHOW U BCEMUPHON UCTOPUEH.

Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH XaPaKTEpU30BaTh BKJIA]] BbIIAOIIMXCA MaTeMa-
TUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYYHBIX OOJIACTCH.

6 xKJTacc MaTeMaTHKa

Yucna

Y4YeHUK HAYYHTCSl OTIEPUPOBATH HA 0230BOM YPOBHE NMOHATUAMMW: AeCATUYHAA Apobb, paLmo-
Ha/IbHOE YMC/0; UCI0JIb30BATh CBOMCTBA YHMCEN U ITPaBUJIa JEUCTBUIN C PAlMOHAIBHBIMU YK CIIA-
MU IIPU BBINOJHEHNUN BBIYMCIICHU; BBIIIOJIHATh OKPYTJIEHUE PALIMOHAJIBHBIX YHCET B COOTBET-
CTBHUHU C IIpaBUJIAaMH; CPABHUBATH PALIMOHAJIBHBIC YK CJIA. B HOBCCIIHGBHOI71 JKU3HU U ITPpU U3YyYC-
HUU JPYTUX PEIMETOB: OLICHUBATh PE3YJIbTATHl BEIYMCICHUN ITPU PEIICHUH NMPAKTUYECKUX 3a-
Ja4; BBIIIOJIHATE CPAaBHCHUC YHCCII B PCAJIbHBIX CUTYalUAX; COCTABJIATH YUCIJIOBBIC BBIPAKCHUS
IPU PEIICHUU IPAKTHUECKUX 3a7a4 U 337a4 U3 APYTruX Y4eOHBIX IPEIMETOB.

Y4YeHUK MoJyYUT BO3MOKHOCTh HAYYUTHCHA ONEPUPOBATH MMOHATHAMU: LIEJIO€ YUCIIO, MHOXKE-
CTBO LIEJIBIX YKCEIN, AeCSITUYHAs AP0Ob, pallMOHAIILHOE YUCIIO, MHOXKECTBO PallMOHATIBHBIX YH-
CCJI, TCOMCTPHUYCCKAad MHTCPIIPETAIA HATYpaJIbHbIX, HEJIBIX, pPAIUOHAJIbHBIX YUCCJI; BBIIIOJIHATD
BBIUKCJICHHS], B TOM YHUCJIE C UCTIOJIb30BAHUEM MPUEMOB PAIlMOHAILHBIX BBIUYUCICHUH, 000CHO-
BbIBAaTh AJITOPHUTMBI BbIIIOJTHCHHU A HGﬁCTBHﬁ; BBITIOJIHATE OKPYITICHUC pallMOHAJIBHBIX YHUCCIT C
3aJJaHHOM TOYHOCTBHIO; YIIOPSAIOYNBAThH YHCTIA, 3AMCAHHBIE B BIJIE JECITUYHBIX ApoOei; onepu-
POBATh MMOHATUEM MOAYJIb YHCJIa, TCOMCTPUUCCKAA UHTCPIPETAUA MOAYJIA YUCIIA.

B nmoBcenHEeBHOM KU3HU U TIPH U3YYCHUH IPYTHX MPEIMETOB: MIPUMEHATH MpaBUia MPUOIHKEH-
HEIX BEIYHUCICHUHN IIpU pCUHICHUHA MPAKTUUCCKHUX 3ala4 U PCIICHUU 3aaa4 JPYyrux y‘IC6HI>IX npen-
METOB; BBIIIOJIHATH CPABHEHUE PE3YJIbTATOB BBIYMCICHUN IIPU PELICHUN TPAKTUUYECKUX 3a/a4, B
TOM 4YHUCJIE HpI/I6J'II/I)KCHHI)IX BBI‘II/ICJIGHHI;'I; COCTAaBJIATH YMCJIOBBIC BBIPAKCHUA U OLUCHHUBATH UX
3HAUEHUS TIPU PEIICHUH MPAKTUUECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB.

YPGGHeHuﬂ Uu HepaeseHncmea
Yuyenuk MOJIYYMT BO3MOKHOCTHb HAYYUTHCH OIICPUPOBATH MOHATHAMU: PABEHCTBO, YHCJIOBOC
PaBCHCTBO, YPABHCHUC, KOPCHb YPABHCHUS, PCIICHNUC YPABHCHUSA, YACJIOBOC HEPABCHCTBO.

Cmamucmuka u meopus 6€p0}ll’l’lHOCWl€1/7

Y4YeHuK HayuMTCsl IPEJICTABIISITh JaHHBIE B BUJIE TaOIMIL, JUarpamMm, YUTaTh HH(OpMaIHIo,
MPEJICTABICHHYIO B BUJIE TAOIMIIbI, IUAarPaMMBI.

Y4yeHHMK NOJYYHT BO3MOKHOCTh HAYYUTHCS OTIEPUPOBATH MOHATHIMU: CTOJIOYATHIE U KPYro-
BbI€ TUarpaMMbl, TaOJIUIbI TaHHBIX, CpEAHEE apuPMETUUECKOE, U3BJIEKaTh, HH(OPMAIINIO,
Ipe/ICTaBICHHYIO B TaOIUIaX, Ha AUarpaMMax; COCTaBIIATh TaOJIUIbl, CTPOUTH TUarpaMMbl Ha
OCHOBE JIaHHBIX. B OBCEAHEBHOM )KM3HU U IPU U3YYEHUH IPYTUX NPEIMETOB: U3BJIEKATh, UH-
TEPIPETUPOBATH U Pe0oOPa30BhIBATH HHPOPMALIHIO, IPEACTABICHHYIO B TaOJIUIIAX U Ha TUa-
rpamMmax, OTPAKaroIlyI0 CBOMCTBA M XapaKTEPUCTUKH PEaJIbHBIX ITPOLIECCOB U SIBICHUI.
Texcmosvie 3a0aqu

Y4eHHK HAYYHTCH COCTABIIATH IUIAH PELICHUS 3aa4M; BbIACIATH JTallbl PEeLICHUs 3a1a4; UH-
TEPIPETUPOBATH BIYUCIUTENIBHBIEC PE3YJIBTATHI B 3a/1a4€, MCCIIEIOBATH MTOIYYEHHOE pEIIEHUE
3a/@a4M; HaXOIUTh MPOLIEHT OT YKCJIA, YUCIIO IO MPOLEHTY OT HETO, HAaXOUTh IPOLIEHTHOE OT-
HOILICHUE JIBYX YHCEIl, HAXOIUTh IIPOLIEHTHOE CHUKEHUE WIH IIPOLEHTHOE ITOBBILICHUE BEIUYH-
HBbI; peIIaTh HECIOKHBIE JIOTHYECKUE 3a]1a4M METOJIOM PacCyKIEHUI. B MoBceTHEBHOM KU3HU U
IIPU U3YYECHHUU JIPYTUX IPEIMETOB: BBIIBUTATh TUIIOTE3bl O BOZMOXKHBIX IIPEAEIIBHBIX 3HAYCHUSAX
MCKOMBIX BEJIMYMH B 3ajaue (AeaaTh MPUKHUIIKY).



Y4eHHK MOJIYyYUT BO3MOKHOCTh HAYYMTHCH PEIIATh TPOCTHIE U CIIOKHBIE 3a1a4M Pa3HbIX TH-
TIOB, a TAKXKE 3a/1a4U MMOBBILIEHHON TPYAHOCTH; HCIIOJIb30BaTh Pa3HbIE KPATKHUE 3aIIUCH KaK MO-
JIEIM TEKCTOB CJIOXKHBIX 3a/1a4 JJIs IOCTPOCHHUSI IOUCKOBOM CXEMBI M pELIEHUs 3a/1a4; 3HATh U
IPUMEHSTH 00a crioco0a MoucKa pereHus 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBUS K
TpeOOBaHUIO); MOJICIUPOBATH PACCYKACHHUS MTPH IMOUCKE PELICHUS 3a7a4 C OMOIIbIO rpad-
CXEMBI; BBIJICIIATH 3TAlbl PEIICHUS 3a/1a4H U COJICPKAHUE KaXKIOTr0 3Tara; HHTEPIPETUPOBATH
BBIYMCIIUTEIIbHBIE PE3YJIbTAThI B 33J]a4€, UCCIEA0BATh OJIyYEHHOE PEIICHHE 3aa4ul; pelaTh U
000CHOBBIBAThH CBOE PEILICHHE 3a7a4 (BbIACIATh MATEMAaTHUYECKYI0 OCHOBY) Ha HAXOXJICHUE Yac-
TH YMCIIa ¥ YUCJIa TIO0 €r0 YacTH HAa OCHOBE KOHKPETHOT'O CMbICIA JPOOH; 0OCO3HABATh U 00bsIC-
HSTh WJICHTUYHOCTH 337124 Pa3HBIX TUIIOB, CBS3BIBAIONINX TPHU BEITUYHUHEI (HA paboTy, Ha TIOKYII-
KU, Ha IBH)KEHUE); BBIICIATH 3TH BETMYMHBI M OTHOLICHHUS MEKy HUMU, IPUMEHSAThH UX IIPU
pELICHUH 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/]a4l YKa3aHHBIX TUIIOB.

B noBceHEBHOM KU3HU U IIPU U3YUYECHHUH JAPYTUX MPEAMETOB: BBIICIATH IPU PEIICHUU 3a1a4
XapaKTEPUCTUKU pacCMaTPUBAEMOM B 33/1au€ CUTYAIH, OTJIUYHBIEC OT peajbHbIX (T€, OT KOTO-
PBIX a0CTParupoBajIiCh), KOHCTPYHUPOBATh HOBBIE CUTYAIIHH C YYE€TOM 3TUX XapaKTEPUCTHK, B
YaCTHOCTH, MPH PEIICHUH 33]1a4 Ha KOHUEHTPALUH, YYUTHIBATh IUIOTHOCTh BELIECTBA; PEIIaTh U
KOHCTPYHPOBATh 33J]aul HAa OCHOBE PACCMOTPEHUS pealbHbIX CUTYAIlH, B KOTOPBHIX HE TpeOyeT-
Cs TOYHBIN BBIYMCIIUTEIbHbBIA PE3YJIbTaT.

Haensaonasn ceomempus

T'eomempuueckue guzypol

Y4yeHHK HAYYHTCH ONIepUPOBaTh HAa 0A30BOM yPOBHE MOHATHIMHU: MPSIMOYTOJIBHBIH Mapasuiene-
nunen, kyo, map. M3o0paxaTh u3ydaeMble GUIypbl OT pyKH U C TIOMOIIbIO JTUHEWKU U LIUPKYJISL.
B noBceaHeBHOM KU3HU U IIPU U3YYEHUH JIPYTHX IPEIMETOB: pEIIaTh IPAKTUUYECKHUE 3a/1a4H C
IPUMEHEHHEM NPOCTEHIINX CBOMCTB (uUryp.

Y4YeHuK MoJy4YUT BO3MOKHOCTh HAYUYHMThCS U3BJIEKAaTh, MHTEPIPETUPOBATH U IIPE0OPA30BbI-
BaTh UH(OPMALHIO O TEOMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTexXax;

- n300pakaTh U3y4yaeMble GUTYPHI OT PYKH U ¢ TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

HSM@p@HUﬂ U 6bl4UCTIEHUA

Y4YeHuK HayuYHMTCsl BBINOIHATH IPOCTENUIINE TOCTPOSHUS U U3MEPEHHS HA MECTHOCTHU, HEO0XO0-
JUMBIE B PEATIbHOM KU3HU.

Y4YeHuK NoJIy4YuT BO3MOKHOCTD HAYUYHUThCH BBIYUCIIATH 00BEMBI IPSMOYTOJIbHBIX Mapaiesne-
nuUne0B, KyOoB. B moBceTHEBHOM JKHU3HU U NTPU U3YYEHUH JPYTUX MPEIMETOB: BBIYUCIATH pac-
CTOSIHMSI HA MECTHOCTH B CTaHJAPTHBIX CUTYaAIUsX, IO YYaCTKOB IPSIMOYTOJIbHON (OPMBIL,
00BbEeMbI KOMHAT; BBIMIOJIHATH MPOCTEHIINE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOJUMBIE B peajb-
HOM JKU3HU; OLIEHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.

Onemenmoi meopuu MHoJHcCeECmME U mamemamuyeckou 102uKu

YdyeHuk HayuuTcst (715 MCTIOJIb30BaHUS B TIOBCETHEBHOM KU3HU U 00€CIIeUeHUsI BOZMOKHOCTH
YCIIEIIHOTO NMPOJIOKEHUs 00pa3oBaHUs Ha 0a30BOM YpOBHE) ONEpUpPOBaTh Ha 0A30BOM YpOBHE
MOHATUSMH: MHOKECTBO, JIEMEHT MHOXECTBA, TOJAMHOKECTBO, IPUHAJIEKHOCTB; 33/1aBaTh
MHOY€ECTBa MIEPEUNCIEHUEM UX 3JIEMEHTOB; HAaXOAUTh IepecedeHre, 00beAMHEHNE, TOIMHOXKe-
CTBO B IIPOCTEUIINX CUTyalHsIX. B MOBCeTHEBHOW KU3HU U NPU U3YYEHUH JAPYTHUX IIPEAMETOB:
pPacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4YeHuK MoJIy4YuT BO3MOKHOCTh HAYUYHUThCA (JI1s1 0OecrieueHUs] BO3MOKHOCTH YCIIEITHOTO
poIoJDKeHHus 00pa30BaHus Ha 6a30BOM U YriyOJEHHOM YPOBHSIX) ONEpUPOBATh MOHATUSAMMU:
MHO’KECTBO, XapaKTEPUCTHUKU MHOXKECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEeU-
HOE MHOECTBO, IIOJIMHOKECTBO, IPUHAIIEKHOCTD, ONIPEACIIATH IPUHAJICKHOCTD JJIEMEHTA
MHO’KECTBY, 0OBEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 33/1aBaTh MHOKECTBO C ITOMOUIbIO IIEpe-
YUCJICHUS DJIEMEHTOB, CJIOBECHOT'O OIUCAHMUSL.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUH APYTHX MPEIMETOB: PACIIO3HABATH JOTUYECKHA HEKOP-
PEKTHBIE BBICKA3bIBAHUS; CTPOUTH LICTIOYKY YMO3AKIOYEHUN HA OCHOBE MCIIOJIb30BAHMS IIPABUII
JIOTHKH.



HCI%OpM}Z mamemamuKku

Y4YeHUK HAY4YUTCS ONKCHIBATh OTAEIbHbBIC BBIIAIOIINECS PE3YJIbTATHL, IOJYYEHHBIE B XO/I€ pa3-
BUTHS MaTEMAaTUKU KaK HAyKW; 3HATh IPUMEPbl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B
CBSI3H C OT€YECTBEHHOW U BCEMUPHON UCTOPUEH.

Y4YeHUK MOJyYUT BO3MOKHOCTh HAYYUTBHCH XapaKTEPU30BaTh BKJIA] BHIJAIOIIMXCS MaTeMa-
THUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYYHBIX 00JIACTEH.

7 xnacc anredpa

Yucna

Y4eHUK HAYYUTCS ONEPUPOBATH MOHATUSIMU: MHOKECTBO HATypaJIbHBIX YHCEII, MHOYKECTBO II€-
JIBIX YHCEJI, FEOMETPUYECKasi MHTEPIpETAlls HATYypaJbHbIX, IIEIbIX, BHINOIHATH BEIYUCIICHUS, B
TOM YHCJIE C UCMOJIb30BAHUEM IIPUEMOB PAIIMOHAIBHBIX BBIUMCICHUMN; BBITIOJIHITH OKPYTJICHUE
pPalMOHAIBHBIX YKCEII C 3aIaHHON TOYHOCTHIO; CPABHUBATH PAIlMOHAJIBHBIE U UPPALIMOHAIBHBIE
YHUCIa; MPEICTABIATh PAlMOHAIBHOE YUCIIO B BUJIE IECATUYHON APOOH YIOpsIIOYMBATh YUCIIA,
3anrcaHHbIC B BUAC OOBIKHOBEHHOH U JecaTHaHOoN Apoou; Haxoauts HOJ[ u HOK uucen u uc-
MOJI30BaTh UX MPU PEIICHUH 3a7a4. B MOBCeIHEBHOM KU3HU U MIPU U3YUYEHUU APYTHUX MPEaME-
TOB: IPUMEHSATH MPaBHUJIA TPUOIMIKEHHBIX BBIYUCIICHUH MPU PEIICHUU TPAKTUYCCKUX 3aJ1a4 U
pEIICHNH 33]1a4 IPYTHX YICOHBIX MMPEIMETOB; BHIIIOIHITh CPABHEHUE PE3YJITATOB BRIYUCICHUN
IIPU PEIICHUHU MTPAKTUYECKHX 3a/1a4, B TOM YKCJIE TPUOTUKEHHBIX BBIYMCICHHI; COCTABIIATh U
OIICHUBATH YMCJIOBBIC BHIPAKECHHS MIPU PEIICHUN MPAKTUYCCKUX 3a/1a4 U 337a4 U3 APYTuX yueo-
HBIX [IPEAMETOB; 3alUChIBATh U OKPYIJIATh YUCIOBbIEC 3HAUYEHUS PEAbHBIX BETUYUH C UCIHOJIb30-
BaHMEM Pa3HBIX CUCTEM U3MEPEHHUSI.

Y4YeHUK MoJIy4YuT BO3MOKHOCTH HAYYHTHCS CBOOOIHO ONIEPUPOBATH MOHATUSIMU: HATYpaJib-
HOE YHCII0, MHOYKECTBO HATypaIbHBIX YUCEI, 11€JI0€ YUCII0, MHOXECTBO IIEJIBIX YUCEIT, OOBIKHO-
BEHHas Ipo0b, IeCATUYHAS APOOb, CMEIIAHHOE YUCIIO0, PAIMOHAIBHOE YMCIIO, MHOYKECTBO pa-
[MUOHAIILHBIX YHCEN; IOHUMATh H OOBSICHATH PA3HUILY MEXKY MO3UIIMOHHON U HETIO3UITMOHHOU
CUCTEMaMH 3alHiCH YHCell; TIEPEBOIUTH YUCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHUS)
B JIPYT'yI0; JOKA3bIBaTh U UCIIOJIH30BATh NMPU3HAKHU JAEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cym-
MBI ¥ IPOU3BEACHUS YU CEIT TPU BHIMOJHEHNN BBIYMCIICHUM U PEIIEHUH 33/1a4; BBIOJIHATH OK-
pyTieHre palMoOHAIbHBIX U UPPAITMOHAIBHBIX YUCET C 3aJJaHHON TOYHOCTHIO; CPAaBHUBAThH JCH-
CTBUTEINIbHBIE YMCIIA PA3HBIMU CIIOCOOAMH; YIOPSAIOUYMBAThH YHCIIA, 3aFICAHHBIE B BH/I€ OOBIKHO-
BEHHOU U aecsatuyHou npodu, Haxoauts HOJ[ u HOK uucen pasasiMu crioco6amu ¥ HCTIOB30-
BaTh UX IIPU PELICHUU 33]1a4. B moBceAHEBHOM KM3HU U NTPU U3YUEHUH JAPYTUX MPEAMETOB: BbI-
MIOJTHSTH M OOBSICHATH PE3YJIbTAThl CPABHEHUS PE3YJIbTATOB BBIUUCICHUHN TIPU PEIICHUN TTPAKTH-
YeCKHUX 3aJ1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUMCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHE-
HUU; 3aITUCHIBaTh, CPABHUBATh, OKPYIJISITh YACIOBBIC TAHHBIE PEATbHBIX BEJTUYHH C UCTIOIb30-
BaHUEM Pa3HBIX CHCTEM U3MEPEHHsI; COCTABIISITh U OIICHUBATh Pa3HBIMH CITIOCOOAMH YUCIIOBBIE
BBIPOKEHUS TIPU PEIICHUH MPAKTUYSCKUX 3aJ1a4 U 33/1a4 U3 IPYTrUX YU4eOHBIX MIPEIMETOB.

Tooicoecmeennvle npeobpazosamus

Yyenuk HAYYIMUTCHA OIICPUPOBATE NOHATUAMUA CTCIICHH C HATYPAJIbHBIM IMOKA3aTCJIEM, CTCIICHU C
IIeTIBIM OTPUIATENBHBIM TIOKa3aTeNIeM; BBIOJHATH MPeo0pa3oBaHus LENbIX BHIPAKEHHM: IEHCT-
BUSA C OOJHOYJIICHAMUAU (C.]'IO}KGHI/IG, BBIYHMTAHUC, YMHO)KGHI/IG), HeﬁCTBHﬂ C MHOI'O4JICHaAMH1 (C.]'IO)KC'
HHE, BBIYUTAHUE, YMHOKECHHUE); BHITIOIHATH PA3JI0KECHHE MHOTOYWICHOB Ha MHOKUTEIH OJTHUM H3
Croco0O0B: BRIHECEHHE 32 CKOOKY, TPYMITUPOBKA, UCIIOJIB30BaHKUE (POPMYIT COKPAIIEHHOTO YMHO-
KeHUs; B moBceHEBHOM JKU3HU U TIPU U3YYEHHUHU JAPYTUX MPEIMETOB: BBIOJIHITH PE0Opa3oBa-
HUS aIreOpanvyecKuX BbIpaXKEHHUH NP pelIeHUH 3aa4 JPYTUX y4eOHbIX MPEAMETOB.

Y4eHUK NOJYYUT BO3MOKHOCTH HAYYHTHCS CBOOOTHO ONIEPHPOBATH MOHSATHSIMH CTETICHH C

L CJIBIM BBITIOJIHATH 10KAa3aTCJIIBCTBO CBOMCTB CTEIICHHU C oeJIbIMA U )IpO6HI)IMI/I II0Ka3aTciisIMU,
OIIEPUPOBATH TOHITUSMH «OTHOUWICHY», «MHOTOUJICHY», «MHOTOYICH C OJTHOH IIEPEMEHHOI»,
«MHOT'OYJICH C HECKOJBKUMHU IICPEMCHHBIMMN Y, KOB(i)(l)I/IHI/IeHTI)I MHOI'O4JICHA, «CTaHAapTHAA 3a-
MUCb MHOT'OYJICHA», CTCTICHb OAHOWICHA U MHOTOYWICHA,; BBIMMOJIHATH PA3JIOJKCHUC MHOT'OYJICHOB
Ha MHOKUTEIM Pa3HBIMHU CIIOCO0AMH, C UCTIOJIh30BAHNEM KOMOMHAIIMI pa3IMYHbIX TPUEMOB;



BBINOJIHATH JI€JIEHUE MHOTOWIEHA HA MHOTOWIEH ¢ OCTaTKOM; CBOOOIHO ONEPUPOBATH OHATHS -
MU «TOXJIECTBOY», «TOKIECTBO HA MHOXKECTBEY, «TOXKJIECTBEHHOE IIPe00pa3oBaHUEe»;

B noBceaHeBHOM KU3HU U IPU U3YYEHUU APYTHX NPEAMETOB: BBIIOIHATH IPeoOpa3oBaHus U
JecTBUS ¢ OyKBEHHBIMH BBIPRXKEHUSIMH, YHCIOBbIE KOO PHUIIMEHTH KOTOPHIX 3aIIMCAHBI B CTaH-
JTApTHOM BU/JI€; BBIIIOJIHATH IPE0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHUH ITPU pEeLICHUHN 33134
JpYrux y4eOHBIX TPEAMETOB.

Ypaenenus

YuyeHHK Hay4YHTCsl OIIEpUPOBATh NOHATUSMU: YpaBHEHHE, KOPEHb YPABHEHUS, , CUCTEMBI ypaB-
HEHMH; pelaTh JMHEHHbIC YpaBHEHHS U YPaBHEHUS, CBOAUMBIE K JMHEHHBIM C TIOMOIIBIO TOXK-
JIECTBEHHBIX NpeoOpa3zoBaHuii; B MOBceAHEBHOM KU3HH U MIPU U3YYEHUH JIPYTUX MPEIMETOB:
COCTaBJIATh M pelllaTh JUHEHHbIE YPAaBHEHUS, CHCTEMBbI JIMHEMHBIX YPABHEHUH, IPH PEILICHUH
3a[a4 APYrux y4eOHBIX MPEIMETOB; BBIOIHATE OLEHKY PAaBIONOI00Us pe3yIbTaTOB, MOIY-
YaeMbIX IIPU PELICHUH JUHEHHBIX U CUCTEM JIMHEHHBIX IPU PELICHNH 3a/1a4 JPYTUX YyYeOHbIX
IPEIMETOB; BHIOMPATh COOTBETCTBYIOIIUE YPaBHEHUS UM UX CUCTEMBI JUIsl COCTaBJICHUS MaTe-
MaTHYECKON MOJIENU 3a/laHHON peanbHOM CUTYalluK WM MPUKIIAJAHON 3aJauu; yMeTh UHTEpIIpe-
TUPOBATh MOJYYCHHBIH MTPH PELICHUN YPABHEHUS, UM CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3a/1aH-
HOH peasbHOM CUTYallUH WK MPUKIIAIHON 3a4a4uH.

Y4yeHHK NOJYYHT BO3MOKHOCTb HAYYUTHCS CBOOOTHO ONEPUPOBATH MOHATHAMU: YPaBHEHUE,
PaBHOCHJIbHBIE YPABHEHUS1, PABHOCUJIbHBIE TPE0Opa30BaHus YpaBHEHUI; pelaTh pa3Hble BUIbI
YpaBHEHHIA U X CHCTEM. BianeTs pa3HbIMU METO/IaMH PEIICHHs YPAaBHEHH U X CHCTEM,
yYMEThb BbIOMpPATh METO]] pPEIIEHUsI 1 0O0CHOBBIBATH CBOM BBIOOD; pelIaTh ajlredpandyeckue ypas-
HEHHS U X CHCTEMBI C ITapaMeTpaMy ajaredpandeckuM U rpaudeckuM MEeTO/1aMu;

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB: COCTABIIATh U PEIIaTh YPABHEHUS
UX CUCTEMBI IIPU PEUICHUH 33/1a4 IPYTUX YICOHBIX IPEIMETOB; BHIIIOIHATH OIICHKY IPaBIOIO-
J00Ms1 pe3yIbTaTOB, OJYyYaeMbIX IPU PELICHUH pa3IMYHbIX YPAaBHEHUN UX CUCTEM IIpH pellie-
HUH 33]1a9 APYTUX y4eOHBIX MPEIMETOB; COCTABIATh YPABHEHUE HITH X CUCTEMY, OTIHCHIBAO-
M€ PEeANbHYIO CUTYAIUIO WM MPUKIAIHYIO 337a4y, HHTEPIPETUPOBATh MOTy4YE€HHbIE pe3yJibTa-
TBI.

DynKryuu

Y4yeHHK HAYYHTCH OTIEpPUPOBATH MOHATUSAME: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, (YHKIIUS, TPa-
¢uK GpyHKINHU, cIIOCOObI 3a/1aHus (PYHKIMH, apTyMEHT U 3HaueHue (QyHKIMH, 001acTh onpese-
JICHUS] © MHO>KECTBO 3HAYeHUN (DYHKIMHU, CTPOUTH I'padMKH JTUHEHHOMN, KBapaTUIHON (YHK-
11il; nccnenoBaTh GyHKIMIO 1O ee rpaduky; B moBce1HEBHOM KU3HU U ITPU U3YUYEHUH JPYTUX
IPEIMETOB: WIUTIOCTPUPOBATH € TIOMOIIIbIO TpaduKka peaabHy0 3aBUCMMOCTD WJIH MPOLIECC IO UX
XapaKTepUCTHKaM; HCIOIb30BATh CBOWCTBA U IpaMK KBaAPATUUHON (YHKIIUU MPH PEILICHUH
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYUTHCSI CBOOOTHO OTIEPHPOBATH TOHSATHSIMHU: 3aBUCH-
MOCTb, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb, 3aBUCHMAs U HE3aBHCHUMAs MIepeMeHHbIe, GYHKLUS, CII0-
coOBI 3aaHusl QYHKIINU, apTYMEHT M 3HaYeHHe QyHKINHU. B mMoBceTHEBHON KU3HU U TIPH H3Y-
YEHUU JIPYTUX MPEIMETOB: KOHCTPYUPOBATh U HCCIEeI0BaTh (DYHKIIMH, COOTBETCTBYIOIINE pe-
IBHBIM TIPOIIECCaM H SIBJICHHUSIM, HHTEPIIPETUPOBATH IMOJTYdEHHBIE PE3yIbTaThl B COOTBETCTBUU
co cnenn (UKol ucceyeMoro nporecca Uit siBIICHUS; UCIIOIb30BaTh IpaMKH 3aBUCUMOCTEN
JUTSL UCCIIEIOBaHMS PEaIbHBIX MIPOIIECCOB U SIBJICHUI; KOHCTPYHPOBAThH M HCCIIEOBATH (PYHKIIUU
IPY PELICHUH 33/1a4 IPYTUX YUeOHBIX IPEIMETOB, HHTEPIPETUPOBATH OTYUEHHBIE PE3YIbTaThI
B COOTBETCTBHUU CO CIEIM(UKON yIeOHOTO MpeameTa.

Texcmosvle 3a0aqu

Y4yeHHK HAYYHTCS PEeIIaTh MPOCTHIE U CIIOKHBIE 33/1a4l Pa3HbBIX THITOB, a TAK)KE 33a4H ITOBBI-
IIEHHOW TPYIHOCTH; MCIIOJIB30BaTh Pa3HbIE KPATKUE 3alIMCH KaK MOJIENTH TEKCTOB CI0XKHBIX 3a-
J1ad JI7Is TIOCTPOCHUS TIONCKOBOM CXEMBI M PEIICHHS 3a71ad; pa3IndaTh MOJIETh TEKCTa U MOJIEIb
peleHus 3aauu, KOHCTPYUPOBATh K OJJHON MOJIENTU pelIeHUs] HECI0KHOI 3a/1aun pa3Hble MoJie-
JIY TEKCTA 3a/1a4y; 3HATh M MPUMEHSTH 00a crioco0a MoucKa pemeHus 3aaad (0T TpeOoBaHUs K
YCIIOBHIO U OT YCJIOBUS K TPEOOBaHMIO); yMETh BBIOMPATh ONTUMANIBHBIA METO PELLICHHs 3a1a4n



U 0CO3HaBaTh BHIOOP METO/1a, pacCMaTPUBATh Pa3INMYHbIE METO/IbI, HAXOIUTh Pa3HbIE PEIICHUS
3a/1a4M, €CJIM BO3MOXKHO; aHAIM3UPOBATh 3aTPYAHEHMSI IPU PELIEHUH 3a/1a4; BBIIIOJIHATD pa3-
JMYHbIE TpeoOpa30oBaHus MPEATIOKEHHO 3a/1a4i, KOHCTPYUPOBATh HOBBIE 33J]a4M U3 TAHHOM, B
TOM 4HcJIe 00paTHBIE; MHTEPIPETHPOBATH BEIYUCIUTENbHBIC PE3yIbTaThl B 3a/1a4€, HCCIEI0BAThH
MOJIy4YEHHOE PELICHUE 3a1a4M; aHAIIM3UPOBATh BCEBO3MOKHBIE CUTYallUd B3aMMHOIO PacIoJio-
KEHUA ABYX OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM JIBUKEHUU (CKOPOCTb,
BpEMsi, paCCTOSIHUE) MPU PELICHUH 33/1a4 Ha IBUKEHHE BYX 0OBEKTOB KaK B OJIHOM, TaK U B
IIPOTUBOIOJIOXKHBIX HalpaBiIeHUsIX. B NOBceITHEBHOM KMU3HU U IPU U3YYEHUHU JAPYTUX NpeaMe-
TOB: BBIJCJIATH IIPH PELICHUH 33]a4 XapaKTePUCTUKHN pacCMaTpUBAaEMOM B 3a/1aue CUTYyaluH, OT-
JIMYHBIE OT peabHbIX (T€, OT KOTOPBIX A0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBBIE CUTYallUH C
Y4E€TOM 3TUX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIICHUH 331a4 Ha KOHLIEHTPALlUH, YYUThIBATh
IUIOTHOCTb BEUIECTBA; pEIIaTh U KOHCTPYUPOBATh 33/1a4i HA OCHOBE PACCMOTPEHMSI pEaJIbHbBIX
CUTYallui, B KOTOPBIX HE TPeOyeTCs TOUHBIM BHIYMCIUTENbHBIN pe3yNbTaT; peuarh 3a1a4i Ha
JBUKEHHE I10 PEKE, paccMaTpHBasi pa3Hble CUCTEMBbI 0TcueTa. MccinenoBarh BCEBO3ZMOKHBIE CH-
Tyalluy IPU PELIEHUH 33/1a4 Ha JIBM>KEHHE 110 PEKE, pacCMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;
pemaTs 1 000CHOBBIBATH CBOE pPEIICHUE 3a/1a4 (BBIACISATH MATEMATUIECKYIO OCHOBY) Ha HAXOXK-
JICHUE YaCTH YUCJIAa U YKCTIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH.

Y4eHMK MOJIYYUT BO3MOKHOCTh HAYYHTHCH PELIATh [IPOCTHIE U CIOXKHBIE 337a4, a TAKKE
3a/1a4y NOBBIILIEHHON TPYAHOCTH U BBIJIEIATh UX MATEMaTUYECKYIO0 OCHOBY; pacliO3HaBaTh pa3-
HbIE BUJIbI U TUIIBI 33/]1a4; UCII0JIb30BATh Pa3Hble KPATKUE 3alIMCU KaK MOJEIIU TEKCTOB CIOKHBIX
3a/1a4 ¥ 3aJa4 MOBBILIEHHOM CII0KHOCTH /ISl HOCTPOEHUS IOMCKOBOM CXEMBbI U pELlICHU 3a4a4,
BbIOMpATh ONTUMAJIbHYIO JJI PaCCMaTpUBAaEMON B 3aJ1a4€ CUTYallud MOJIEb TEKCTA 3a/1a4U;
pasnuyaTh MOJIENb TEKCTA U MOJEIIb PELICHUS 33/1a4i, KOHCTPYUPOBAaTh K OJIHOW MOJEIIU pelie-
HUS CIIOKHBIX 3a/1a4 pa3Hble MOJIENIM TEKCTA 3aJauu; 3HaTh U IPUMEHAThH TPU CIIOCO0A MOUCKa
peiieHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO U OT YCJIOBHUSA K TpeOOBaHNIO, KOMOMHUPOBAHHBIN );
BBIJIETISITH 3TAllbl PEIICHUS 33J1a41 U COJIEp’KaHue KaX/10I0 3Tala; yMETb BIOMPATh ONTUMAIIb-
HBII METOJ1 PeLIeHHUs 3a7]auyll U 0CO3HABaTh BEIOOP METO/1a, pACCMAaTPUBATh PA3INYHbIE METO/BI,
HAXOJUTh pa3Hble PEIICHUs 3a/1a4M, €CJIM BO3MOKHO; aHAIIM3UPOBATh 3aTPyAHEHUS IIPHU pelie-
HUM 3a]1a4; BBIMOJIHATH pa3IMyHble IPeoOpa3oBaHMs MPEI0KEHHON 3aaui, KOHCTPYHUPOBATh
HOBBIE 33J]a41 U3 JaHHOW, B TOM YHCJIe OOpaTHbIE; MHTEPIPETUPOBATH BEIUNCIUTEIbHBIE PE-
3yJIbTaThl B 33/1a4e, UCCIIEI0BaTh [TOJyYEeHHOE pellieHHe 3aJaul; U3MEHTh yCIoBUe 3aj1ay (Ko-
JIMYECTBEHHBIE UM KaU€CTBEHHBIE JaHHbBIE), UCCIIEI0BaTh H3MEHEHHOE TPE0Opa30BaHHOE;
aHaJM3UPOBATh BCEBO3MOXKHBIE CUTYAllMU B3aUMHOI'0 PACIOI0KEHNUs IBYX OOBEKTOB U U3MEHE-
HUE MX XapaKTEPUCTUK NPU COBMECTHOM JIBUKEHHUH (CKOPOCTh, BPEMS, PACCTOSIHUE) IIPU pellie-
HUM 3a]1a4 Ha IBU)KEHUE JIBYX O0BEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOIOKHBIX HAIIPABICHU-
X, KOHCTPYUPOBATh HOBBIE CUTYallUU HA OCHOBE U3MEHEHMsI YCIIOBUH 3a7jaui IPU JIBUKEHHUH 110
pEKeE; UCCIIEI0BATH BCEBO3MOXKHBIE CUTYAllMU TIPY PELIEHUH 3a/1a4 Ha IBUKEHHE 10 peKe, pac-
CMaTpUBATh pa3HbIe CUCTEMBI OTCUETA; pEIIaTh pa3HOOOpa3HbIE 3a7aun «Ha yacTu». B nmosce-
JTHEBHOW JKW3HU U MPU U3YYEHUU APYTUX NPEAMETOB: KOHCTPYHPOBATh HOBBIE JUUIS IaHHOM 3a/1a-
YH 33/1a4HbI€ CUTYaLlUU C YIETOM peabHbIX XapaKTEPUCTUK, PEIIaTh 3a1a4u Ha JIBUKEHHUE 110
pEKe, paccMaTpuBas pa3Hble CUCTEMBI OTCUETA.

Hcmopuﬂ mamemamuKku

Y4yeHuk HAYYHUTCH XapaKTCPpHU30BaTh BKJIA/ BhIAAIOMIUXCSA MATEMATUKOB B Pa3BUTUC MaTEMATH -
KM 1 MHBIX HAYYHBIX 06J'IaCTeI\/’I; IIOHUMATB POJIb MATEMATHKHU B Pa3BUTHU Poccum.

Y4yeHuk MOJYYMT BO3MOKHOCTDb HAYYMTBCH ITOHUMATh MaT€MAaTUKYy KaK CTPOro OpraHn30BaH-
HYIO CUCTEMY HAaY4YHBIX 3HaHI/II\/’I, B HaCTHOCTHU BJIAACTH MPCACTABJICHUAMU 00 aKCOMAaTHYECKOM
MOCTPOCHUU IT'COMETPUHN U ICPBUYHBIMHU ITPEACTABIICHUAMHA O HCCBKIIMIOBBIX TCOMCTPHUIX,
paccMaTpuBaTh MaTEMATUKY B KOHTCKCTC UCTOPUH PA3BUTHA HUBUIIHU3allUN 1 UCTOPHUU PA3BUTUA
HAyKH, IOHUMATh POJIb MAaTCMATUKH B Pa3BUTUHN Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYIMTCHA UCIIOJIb3Yys U3YUYCHHBIC METOAbI, IIPOBOANTE JOKA3aTCIIbCTBO, BBINIOJIHATD
OIIPOBCPIKCHUC, BBIGI/IpaTI: HU3YUCHHBIC MCTOJbI U UX KOMGI/IHaI_[I/II/I AJId pCHICHUA MaTCMAaTU4YC-



CKHX 3aJa4; UCII0JIb30BaTh MATEMATUYECKUE 3HAHUS JJIS OIIUCAHUS 3aKOHOMEPHOCTEN B OKPY-
JKAIOLLEH JENCTBUTEILHOCTH U IIPOU3BEACHUAX UCKYCCTBA,;

Y4YeHHMK NOJYyYHT BO3MOKHOCTh HAYYUThCS BJIAJCTh 3HAHUSAMH O pa3IMYHbIX MeTogax 00oc-
HOBAHUs U OIIPOBEPKEHUS MATEMATHUECKUX YTBEPKIACHUM U CAaMOCTOSTENIBHO IPUMEHATD UX;
BJIA/ICTh HABBIKAMU aHAJIM3a YCIOBHS 3a7a4U U ONIPEIEICHUS MOAXOAAIINX Ul PEIICHU 3a1a4
U3YyYEHHBIX METOJIOB MJIM MX KOMOMHAIINI; XapaKTepH30BaTh MPOU3BEICHHS UCKYCCTBA C yue-
TOM MaT€MaTH4YECKMX 3aKOHOMEPHOCTEH B PUPOJE, UCIIOJIB30BATh MATEMAaTHYECKNE 3aKOHO-
MEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

7 Kacc rcoMCTpPHUA

I'eomempuueckue gueypuol

Y4yeHHK HAYYHTCS ONIEpPHUPOBATH MOHATUSAMH F€OMETPHUUECKUX (PUTYD; U3BIIEKATh, UHTEPIPETH-
pOBaTh U MPeoOPa3OBLIBATH HHPOPMAIIMIO O TEOMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha
YyepTexkax; IPUMEHSITh reoMeTprUIecKue (GaKkThl s peIIeHHs 3a/1a4, B TOM YHUCIIe, Ipearoa-
raronIMX HECKOJIBKO IIaroB penieHus ; popMyarupoBaTh B MPOCTEHIINX CIydyasX CBONCTBA U MPHU-
3HaKH (PUTYP; B IOBCEAHEBHOM KU3HU U NIPU U3YYSHHUH APYTUX MPEIMETOB: UCIIOIb30BaTh CBOMI-
CTBa reOMeTpuYecKuX (puryp ams peueHus 3a1ad IpakKTHUECKOTro XapakTepa U 3aJa4 U3 CMex-
HBIX JUCLHUIUIMH.

Y4YeHUK MOJYy4YUT BO3MOKHOCTH HAYYHTHCS CBOOOIHO ONEPUPOBATH T€OMETPHUUECKUMHU MOHS-
TUSIMU IIPU PEILIEHUU 3ajad ¥ MPOBEACHUN MaTEMaTHUECKUX PACCYKIEHUI; CAMOCTOSITEILHO
dbopMynupoBaTh ONpeesieHNs] TEOMETPUUECKUX (PUTYpP, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCT-
BaX W MPU3HAKaX FeOMETPHUUECKUX (PUTYp U 0OOCHOBHIBATh WM ONPOBEPTaTh UX, 0000IIaTh WK
KOHKPETH3UPOBATh PE3YyIbTaThl HA HOBBIE KJIACCHI (PUTYP, TPOBOAUTD B HECIIOKHBIX CIydasix
KJIaccu(puKanuio GUryp 1Mo pa3IudHbIM OCHOBAHUSM; HCCIIEIOBATh YEPTEKH, BKIIFOYasi KOMOH-
HaIK QUryp, U3BIEKaTh, HHTEPIPETUPOBATH U MPeoOpa30oBeIBaTh HH(POPMALINIO, TPEICTABIICH-
HYIO Ha 4epTexkax; pelaTh 3aJaud FeOMeTPUUYECKOr0 COAECpkKaHMsl, B TOM YUCJIE B CUTyalMsIX,
KOTI'Jla AJITOPUTM PEIICHHsSI HE CIIEYET SIBHO U3 YCIOBHS, BHIIOIHATH HEOOXOAUMBIE TS perie-
HUS 33]]a41 JOTMOJIHUTENbHbIE IOCTPOEHUS, UCCIIE10BaTh BO3MOKHOCTh IPUMEHEHUSI TEOPEM U
bopmyn i pereHus 3aaad; GOpMyIUPOBaTh U JOKAa3bIBaTh T€OMETPUUECKHUE YTBEPIKICHHUS.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB: COCTABIISTH C UCIOJIb30BAHUEM
CBOWCTB reOMETpPUUYECKHX (UTYyp MaTeMaTHYECKHE MOJIENHN JJIsl peIIeHuUs 3a/1a4 PaKTHUECKOTO
XapakTepa M 3a/1a4 U3 CMEKHbIX JUCIHUIUINH, UCCIIEI0BAaTh MOTyYEeHHbIE MOJIEIN U HHTEPIIPETH -
pOBaTh pe3yJbTarT.

FGOMempMLl€CKM€ nocmpoeruA

Y4yeHuk HayuuTCcsl H300pakaTh reOMeTpHUECKHe (PUTYPHI IO TEKCTOBOMY U CUMBOJIEHOMY
OTMCaHUI0; CBOOOIHO ONIEPUPOBATH YEPTEIKHBIMUA MHCTPYMEHTAMH B HECJIOXKHBIX CITydasx,
BBITIOJIHATH IIOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHATH OTAEIBHBIE METOIBI IOCTPOCHUN LIUPKY-
JIEM U JIMHEHMKOW U MPOBOJAUTH MPOCTEUIIINE UCCIIEA0BAHUS YUCIIA PELICHUI;

B noBcenHeBHOM KU3HU U IIPU U3YUYEHUH IPYTUX PEIMETOB:

BBITIOJTHSITH MIPOCTEHIITHE TTOCTPOCHUST HA MECTHOCTH, HEOOXOIUMBIC B peaTbHOM KHU3HU;
Y4YeHUK MoJIy4YUT BO3MOKHOCTh HAYYHThCS ONEPUPOBAThH MOHATHEM HAaOOpa HIEMEHTOB, OI-
PEACISIONINX TEOMETPUUECKYIO0 (PUTYPY, BIAIETh HAOOPOM METOIOB MTOCTPOEHUN ITUPKYIIEM U
JIMHEVKOW; POBOJNUTH AHAJIU3 U PEaJIM30BbIBATH 3TAIbl PELICHUS 33/1a4 HA IOCTPOEHHUE.

B noBcenHeBHOM KU3HU U TPU U3YUEHUH IPYTUX MPEIMETOB:

BBITIOJHATH MIOCTPOSHUSI HA MECTHOCTH; OIICHUBATh Pa3Mephl pealbHBIX 00BEKTOB OKPYKAIOIIETO
MHpA.

Omuowenus

Y4YeHuK HAYYHTCSl OTIEPUPOBATH IOHATUSAMHU: PABEHCTBO (DUTYp, paBHBIE (DUTYPBI, PABEHCTBO
TPEYTrOJbHUKOB, MapAJIETbHOCTh MPSIMBbIX. B TOBCETHEBHOM KU3HU U NTPU U3YUYECHHUH APYTUX
MPEAMETOB: UCIIOIb30BaTh OTHOLIEHHUS I PELIEHHUS 3a/1a4, BOSHUKAIOIIKUX B PEaJbHOW KU3HU.
Y4YeHUK MoJyYuT BO3MOKHOCTh HAYYUTHCH BIIAJI€Th MOHATUEM OTHOLIECHUS KaK METaNpe-
METHBIM; CBOOOIHO OTIEpUPOBATH MOHIATUSIMH: PABEHCTBO (PUTYp, paBHBIC (DUTYpHI, PABEHCTBO
TPEYTrOJIbBHUKOB, NAPAJLIEIbHOCTh NPAMBIX. B TOBCEAHEBHOM )KU3HU U ITPU U3YYEHHUH IPYTUX



IPEIMETOB: HCIIO0JIb30BaTh OTHOILICHUS ISl IOCTPOCHUS U HCCIICIOBAHUS MATEMAaTHYECKUX MO-
neneit 00beKTOB peabHON KU3HH.

Hcmopuﬂ mamemamuKku

Y4eHHK HAYYNTCH XapaKTePH30BaTh BKJIA]] BBIJAIOIINXCS MATEMATHKOB B PA3BUTHE MaTEMAaTH-
KU Y MHBIX Hay4YHBIX 00JIacTeii; TOHUMATh POJIb MaTEMATUKH B pa3BuTuu Poccui.

Y4eHUK NOJIYYUT BO3MOKHOCTH HAYYUThCSI IOHUMATh MaTEMaTHKY KaK CTPOTO OPraHU30BaH-
HYIO CHCTeMY Hay4YHbIX 3HaHHH, B YaCTHOCTHU BJIAJICTh NPEACTABICHUSIMHU 00 aKCHOMATHYECKOM
HOCTPOCHHH T€OMETPUH U IEPBUYHBIMU MPEJICTABICHUSIMU O HEEBKJIMIOBBIX TCOMETPHSIX;
paccMaTpHuBaTh MaTEMaTHKy B KOHTEKCTE HCTOPUH PA3BUTHUS LMBHIM3AIMU U HCTOPUH Pa3BUTHUS
HayKH, IOHUMATh POJIb MATEMAaTUKH B pa3BuTum Poccuu.

Memoowvr mamemamuxu

Yuyenuk HAYYMTCHA HCIIOJIB3YA M3YUCHHBIC METOABI, IIPOBOJUTH JOKA3aTCIbCTBO, BBIIIOJIHATH
OITPOBCPIKCHUC, BBI6I/IpaTb HU3YUCHHBIC MCTOJbI U UX KOM6I/IHaI_[I/II/I IJId pCHICHUA MaTEMaTU4C-
CKHX 3aJa4, UCII0Jb30BaTh MAaTCMAaTHYCCKNUEC 3HAHUA 1JIs1 OITMCaHU SaKOHOMepHOCTCﬁ B OKpY-
)Ka}omeﬁ I[GﬁCTBHTGJILHOCTH " NPOU3BCACHHUAX NCKYCCTBA,

Y4yenuk MOJYYIMT BO3MOKHOCTD HAYYMUTBCH BJIAJICTh 3HAHUAMHA O PA3JIMYHBIX METOJAax oboc-
HOBAaHHUA U OIIPOBCPIKCHUA MATEMATUICCKUX YTBep)KI[eHI/Iﬁ H CaMOCTOATCIIBHO IIPUMCHATD UX;
BJIAZICTb HABBIKAMHU aHAJIN3a YCJIOBUS 3aJa4N U OMPECACIICHUS MOAXOAAIUX IS PCIICHUA 3a1a1
HN3YUYCHHBIX METOA0B UJIU UX KOM6I/IHaIII/II71; XapaKTCPU30BaTh MPOU3BCACHHNA UCKYCCTBA C YUC-
TOM MaTCMaTHYCCKHX 3aKOHOMepHOCTeI>'I B IIPUPOAC, UCIIOJIB30BATh MATCMATHUYCCKUC 3aKOHO-
MCPHOCTHU B CaAMOCTOATCIIbHOM TBOPYCCTBC.

8 kiracc airedpa

Onemenmoi meopuu MHoxHceCme u mMamemamuyeckou 102uKu

Y4yeHHK HAYYHTCH: OTIEPUPOBATH Ha 0a30BOM YPOBHE MOHITUSMHU: MHOXKECTBO, DJIEMEHT
MHOX€ECTBA, I0IMHOKECTBO, IIPUHAJIIEKHOCTD; 3a/1aBaTh MHOXKECTBA II€PEUUCIICHUEM UX 3J1e-
MEHTOB; OIIEPUPOBATh Ha 0a30BOM YPOBHE NOHATUAMMU: ONPEAEICHHUE, AKCUOMa, TEOpEMa, T0Ka-
3aTeJIbCTBO; IPUBOANUTE IPUMEPBI U KOHTPIIPUMEPHI ISl IOATBEPKACHHS CBOMX BBICKa3bIBAHU.
B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTHX MPEIMETOB: UCIOIb30BaTh rpapuueckoe
IIPEJICTAaBICHUE MHOKECTB I OIIMCAHMSI PEAJIBHBIX IIPOLIECCOB U SIBJIECHUI, IPU PELICHUHN 33]1a4
JIPYTUX y4eOHBIX MPEIMETOB.

Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYUTBHCS: ONIEPUPOBATh MOHATUSAMU: OINPEAEIEHUE, TEOPE-
Ma, aKCUOMa, MHOKECTBO, XapaKTEPUCTUKH MHOXKECTBA, JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUYHOE
1 0ECKOHEYHOE MHOXKECTBO; ONPENIENATh IPUHAIEKHOCTD 3JIEMEHTAa MHOXKECTBY.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB: CTPOUTDH LIEMOYKH YMO3aKII0ue-
HUI Ha OCHOBE HCII0JIb30BAaHUs IIPABWII JIOTUKH.

Yucna

YuyeHHK HayYHTCsA: HaXOJIUTh 00J1acTh ONpeieNieHus 1 001acTh 3HaueHUH QyHKIMH, YUTATh
rpaduk; onepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMU: HaTypaJlbHOE YKCIIO, IIeJI0€ YUCIIO,
OOBIKHOBEHHasl Jpo0b, ecATUYHAas JpoOb, CMEIIaHHas Apo0b, pallMOHAIBHOE YUCIIO0, apupMe-
THYECKHUM KBAJIPaTHBIM KOPEHb; HUCIIOJIb30BATh CBOWCTBA YNCEN U MPABWIIA JEHCTBUM MPU BbI-
IIOJIHCHUM BBIUMCIICHUN; BBIIOJIHATH OKPYIJIEHUE PAllMOHAJIBHBIX YHCEII B COOTBETCTBUU C IIpa-
BHJIAMU; OLIECHUBATh 3HAYEHHUE KBAIPATHOTO KOPHS U3 MTOJIOKUTEIBHOTO LIEJIOTO YHUCIIA;
pacro3HaBaTh pallMOHAIbHBIE U UPPALMOHAIBHBIC YKUCIIA; CPABHUBATH YKCIIA.

B noBce1HEBHOW KWU3HU U MIPU U3YYEHUHN JPYTUX NMPEIMETOB: OLIEHUBATh PE3YJIbTaThl BBIYUCIIE-
HUU IIpU PELICHUH ITPAKTUYECKUX 3a/1a4; BBIIIOJIHATh CPABHEHHE YHUCEIl B PEAJIbHBIX CUTYalUsX;
COCTaBJISITh YHUCJIOBBIE BBIPAXKEHUSI IIPU PELICHUH MTPAKTUUECKUX 3a/1a4 U 3a]1a4 U3 Ipyrux yueo-
HBIX [IPEIMETOB.

Yd4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH: ONIEPUPOBATH MOHATHIMHU: MHO>KECTBO HATY-
paJIbHBIX YKCEJI, MHOXKECTBO LIEJIBIX YUCET, MHOYKECTBO PALIMOHAIIBHBIX YUCEN, UPPALMOHAIBHOE
YHCJIO, KBAJAPAaTHBIA KOPEHb, MHOKECTBO JIEHCTBUTEIIBHBIX YUCEII, TEOMETPUYECKasi MHTEPIIPETa-
LU HATYPAIBHBIX, LIEJIbIX, PALIUOHAIIBHBIX, IEHCTBUTEIIBHBIX YHCEI;



IOHUMAaTh U OOBSICHATH CMBICI MO3UIIMOHHOMN 3aIIMCH HAaTYPalIbHOIO YUCIIA;

BBITOJIHATH BBIYUCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM IIPUEMOB PALIMOHAIBHBIX BBIYMCIIE-
HUH; BBIIOJIHATH OKPYIVIEHNE PALIMOHAIBHBIX YHCEI C 3alaHHOM TOYHOCTBIO;

CPaBHMBATh PAallMOHAJIbHBIC U UPPALIMOHAIBHBIE YNCIIA; IPEACTABIATh PALIMOHAIBHOE YUCIIO B
BUJIC J€CATUYHOM IpoOHU , yIOpsIOUMBaTh YKCIIa, 3alIMCAaHHbIC B BUJIE OOBIKHOBEHHOM! U J1ecs-
TUYHOU poOu. B moBcenHeBHON )XU3HU U NIPH U3YUYEHUH JPYTUX MPEIMETOB: IPUMEHSTD Ipa-
BIJIa IPUOJIMKEHHBIX BBIYUCICHUHN IIPU PEIIEHUH TPAKTUUYECKUX 33134 U PEeLIeHUH 3ajiad py-
IUX y4eOHBIX ITPEIMETOB; BBIIIOJHATH CPABHEHUE PE3yJIbTAaTOB BHIYMCICHUN TIPU PEIICHUU
IPAaKTUYECKUX 3a/1a4, B TOM YMCIIe IPUOIMKEHHBIX BBIYUCICHUH; COCTABIATh U OLIEHUBATh UM -
CJIOBBIC BBIPKEHHS IIPH PELICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX yu4eOHbIX Ipeame-
TOB; 3aIIUCBHIBATH U OKPYIJIATH YHCIOBBIC 3HAYCHUs PEAIBHBIX BEJIMYHH C HCIIOIb30BAaHUEM pa3-
HBIX CUCTEM U3MEPECHHUS.

Tooicoecmeenuvle npeobpazo8anus

Y4eHUK HAYYUTCS: BHINOJIHATH HECTIOXKHBIE PEOOPa30BaHMs ISl BEIYUCIICHUS 3HAYCHUH YK -
CIIOBBIX BBIP@KEHUH, COAEPIKAIMX CTEIICHU C HATYypaJbHBIM MOKA3aTeNIeM, CTEIICHHU C [EJTBIM
OTPULATCIIbHBIM ITOKA3aTCJIEM; BBIIIOJIHATL HCCJIOKHBIC Hp606pa3OBaHI/I$I OCJIBbIX BI)Ipa)KCHI/If/'Il
pacKpbIBaTh CKOOKH, IPUBOJHUTH ITOI00HBIE ClIaraeMble; CIIOIb30BaTh ()OPMYJIbI COKPALLIEHHOTO
YMHOX€EHHUS (KBaJpaT CYMMbI, KBaipaT pa3HOCTH, Pa3HOCTb KBaAPaTOB) JJIsl YIIPOILEHUS BbIUUC-
JICHU 3HaYeHHUI BBIPAYKCHUH; BBIIOJIHATD HECIOXKHBIE TPE0Opa30BaHUsI APOOHO-TMHEHHBIX BbI-
paXXEHUI U BBIPAXKEHHUM C KBaPATHBIMUA KOPHSAMH.

B moBceqHeBHOM )KHU3HU U TIPU U3YYCHUU JIPYTUX IPEIMETOB: TIOHUMATh CMBICI 3aITCH YUCIIa B
CTaHJAPTHOM BHJIE; OTIEPHPOBATH Ha 0230BOM YPOBHE IMOHATHEM «CTaHIAPTHAs 3aIHCh YHCIIAY.
Y4eHUK NOJTYYUT BO3MOKHOCTH HAYYHTHCS: ONEPUPOBATH MOHATUSAMHU CTETIICHU C HATypallb-
HBIM TI0Ka3aTeJIeM, CTENICHH C IIeJIbIM OTPHULIATEIFHBIM ITOKa3aTeNIeM; BBIITOJIHATH Ipeodpa3oBa-
HUSI LEJIBIX BEIPOKCHUH: ISHCTBUS ¢ OAHOWICHAMH (CII0KEHHE, BRIUUTAHUE, YMHOKEHHE), JIeH-
CTBH C MHOT'OYJICHAMU (CJIO)KGHI/IC, BBIYUTAHUC, YMHO)KGHI/IC); BBIIIOJIHATE Pa3jIOKCHUC MHOI'O-
YJICHOB HAa MHOKUTENN OJHUM U3 CIIOCOOOB: BEIHECEHHE 3a CKOOKY, IPYNIIMPOBKA, HCII0JIb30Ba-
HUEC q)OpMy.]'I COKpalI€HHOT'O YMHOXCHUS; BBIACIATE KBaAPaT CYMMbI U Pa3HOCTU OAHOYJICHOB,
pacKIIaAbIBaTh HA MHOXKUTENIN KBAJPAaTHBIN TPEXUJIeH; BBIMOIHATh IPeoOpa3oBaHus BhIpaXKe-
HI/II\/’I, COACPpKAIMX CTCIICHHU C HCJIbIMHA OTPUIATCIIBHBIMU MMOKA3aTCIIAIMU, MIEPEXOANUTH OT 3aIlIMCHU
B BUJIE€ CTETIEHU C EJIBIM OTPHUIIATEIbHBIM MTOKa3aTeleM K 3allUCH B BUJIE JPOOU; BBITOIHATD
npeoOpa3oBaHus IPOOHO-PAIIIOHATBHBIX BEIPAKEHHIA: COKpAIIeHUe IpoOei, MpuBeIeHNe a-
reOpandeckux aApoOeil k o0lieMy 3HaMeHaTeo, CI0KEHHEe, YMHOXKEHHUE, JIeIeHue aaredpanye-
CKHX Ipo0el, BO3BeIeHHEe anreOpandeckoi Apoou B HATYpaIbHYIO U IS0 OTPUIATEIbHYIO
CTETIEeHb; BBIMIOJHATH IPE0OPa30BaHuUs BBIPAKEHHH, COJepKaLINX KBaJpaTHbIE KOPHHU;
BBIACIIATh KBaAPAT CYMMBI WJIHM PA3HOCTU ABYYWICHA B BBRIPAKCHUAX, COACPIKAIINX KBAAPATHBIC
KOPHU; BBIIIOJHATH IPe0Opa3oBaHus BBIPAKEHUH, COAEPIKAILIMX MOTYIb.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTHX MIPEIMETOB: BBIIOJIHATH IPE0Opa3oBaHus U
JeMCTBUS C YMCIIaMM, 3alTUCAHHBIMU B CTaHIAPTHOM BH/JI€; BBIIIOJIHATH IpeoOpa3zoBaHus ajred-
panyecKux BbIpAXKEHUH MPH PEIISHNUH 334 JPYTUX y4eOHbIX MTPEIMETOB.

YPCZGHQHM}Z Uu HepaeseHcmea

Y4yeHHMK HAYyYHTCs: OTIEpUPOBATH Ha 6a30BOM YPOBHE MOHATHUSMU: PaBEHCTBO, YUCIIOBOE pa-
BEHCTBO, YPaBHEHUE, KOPEHb YPaBHEHUs, PEIICHNE YPAaBHEHHUSI, YNCIOBOE HEPABEHCTBO, HEpa-
BEHCTBO, PEILIEHUE HEPABEHCTBA; IIPOBEPATH CIIPABEIIUBOCTh YUCIIOBBIX PABEHCTB U HEpa-
BEHCTB; pEIaTh JUHEHHbBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIINECS K JIMHEWHBIM;
IIPOBEPSATH, SBJISETCS JIHM JAHHOE YKHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA); pelaTh KBaIpar-
HbI€ ypaBHEHUs M0 (popMyIie KOpHEH KBaApaTHOTO ypaBHEHUsI; U300pakaTh pelIeHHs Hepa-
BEHCTB U MX CUCTEM Ha YHUCIIOBOM IIPSAMOM. B OBCETHEBHOM JKU3HU U IIPU U3YUYEHUH IPYTUX
IIPEAMETOB: COCTABIIATh U pEUIaTh JIMHEMHBIE YPABHEHUS IIPU PEIICHNH 3a/1a4, BOSHUKAOIINX B
JPYrux y4yeOHBIX MpeaMeTax.



Y4YeHUK MOJyYUT BO3MOKHOCTh HAYUYMTBCS: ONEPUPOBATH MOHATHIMU: YpaBHEHUE, HEPaBEH-
CTBO, KOpPEHb yYpaBHEHUS, PEIICHNE HEPaBEHCTBA, PABHOCUJIbLHBIC YpaBHEHUs, 00JIACTh OIpese-
JIeHUs ypaBHEeHUsI (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUN WIJIM HEPABEHCTB);

pelaTh JUHEHHbIC YPaBHEHUS U YPAaBHEHUS, CBOJAUMBIEC K TMHEHHBIM C TOMOIIbIO TOXKECTBEH-
HBIX IIpeoOpa3oBaHuil; peuiaTh KBaJApaTHbIC YPAaBHEHUS U ypaBHEHUs], CBOJUMbIE K KBaIpaTHBIM
C TIOMOUIBIO TOKJECTBEHHBIX NMPE0OpPA30BaHUM; pelIaTh IPOOHO-INHEHHbIC YPaBHEHHUS,

pellaTh NpocTeiliue HPPALMOHATbHbIE ypaBHEHUs BUaa L[ f (x)=a, \/ f(x)= \/ g(x) ; pe-

11aTh ypaBHEHUS BUA X = d; pemiaTtb ypaBHEHHUS CIIOCOOOM Pa3I0KEHUsI HA MHOXKHTEIU U 3a-
MEHbI [IEPEMEHHOMN; UCII0Ib30BaTh METO/I HUHTEPBAJIOB [l PELICHUS LIEJIbIX HEPABEHCTB;
pelaTh JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C IIapaMeTPaMMU; PEIIATh HECIOKHbIE KBaPATHbIE
YPaBHEHMsI € IApaMETPOM; PEeLIaTh HECTIOKHbBIC YPAaBHEHU B LIENbIX YuciIax. B moBceqHeBHOM
YKU3HU U IPU U3YYEHUU JPYTUX NIPEAMETOB: COCTABIAThH U PEIIaTh JUHEWHbIE U KBaIpaTHbIC
YPaBHEHMsI, ypaBHEHUS, K HUM CBOJISIINECS, HEPABEHCTB IPU PEIIEHUH 3a1a4 APYrHX y4eOHBIX
IIPEIMETOB; BBIIIOJIHATH OLIEHKY IIPAaBI0I01001s PE3YIbTAaTOB, [10JIy4aeMbIX [IPU PEILICHUH JIU-
HEHHBIX U KBa/IPaTHBIX YPAaBHEHUI M HEPABEHCTB IIPH PELICHUHU 3ajay IPYIUX Y4eOHBIX Mpes-
METOB; BRIOMPATh COOTBETCTBYIOIINE YPABHEHNSI, HEPABEHCTBA MIIM X CHCTEMBI JIJIsl COCTaBJIe-
HUSI MaTEMaTHYEeCKON MOJIEIH 3aJaHHOM pealbHON CUTYalluu WM NPUKIAJHOMN 3a/1a41; YMETh
UHTEPIPETUPOBATH NOIYUYESHHBINA IPU PEILICHUN YPAaBHEHUS, HEPABEHCTBA PE3yJIbTaT B KOHTEKCTE
3aJJaHHOM peabHOM CUTYalluu WU NIPUKJIATHOMN 3a/1auu.

Dynryuu

Y4yeHHK HaYyYHTCs: HaXOUTh 3HaUueHHEe (PYHKIMU 10 33JaHHOMY 3HAYCHHIO apryMeHTa; Ha-
XOJIUTh 3HAYEHHUE apryMEHTa 110 3a/laHHOMY 3HaY€HHUIO (YHKIIMM B HECIOXKHBIX CUTYaIUIX; Ol -
pelesATh NOJI0KEHNEe TOUKH 10 €€ KOOpAUHATAaM, KOOPAMHATHI TOUYKH I10 €€ MOJI0XKEHUIO Ha KO-
OpAMHATHOM IIOCKOCTH; IO I'pauKy HaXOAUThH 00JIACTh ONpEAETICHUs, MHO)KECTBO 3HaUECHUH,
HYTH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3PACTaHHS U YOBIBAHUS, HAM -
Oosblee 1 HAaMMEHbIIIee 3HaUeHUs (PYHKIUH; CTPOUTDH Ipad UK JIMHEHHON QyHKIMM; TPOBEPSTH,
ABJIIETCS JIU JaHHBIN Tpaduk rpadukoM 3ajaHHON QYHKIUYU (JIMHEHHOW, KBagpaTUYHOH, o0part-
HOW IPONOPLUOHATIBHOCTH); ONPEEIIATh MPUOIMKEHHbIE 3HAYSHHUSI KOOPAWHAT TOUKHU Tepece-
yeHUs rpaguKkoB QyHKIMN. B moBcegHEBHOMN KU3HU U TPU U3YYEHUH IPYTUX MIPEIMETOB: HC-
MOJIb30BaTh I'paMKH peasbHBIX MPOLIECCOB M 3aBUCUMOCTEH JUIsl ONpeIeIeHNs] UX CBOWCTB
(HauOosplIMEe U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pACTaHUS U YObIBaHUs, 001acTH IO-
JIOXKUTENbHBIX ¥ OTPULATENbHBIX 3HAUEHUH U T.I1.); HCIOJIB30BAaTh CBOWCTBA TMHEWHON (QyHKIIMU
U ee rpaduk Ipy peleHuy 3a1ad U3 Jpyrux y4eOHbIX MTPeIMETOB.

Y4YeHHK MOJYYHT BO3MOKHOCTh HAYUYHMTHCHA: ONEPHPOBATH MOHATHAMU: (YHKIIMOHAIbHAS 3a-
BUCUMOCTb, (DyHKIMS, rpaduK (PYHKIMH, CIOCOOB! 3ajaHus (DYHKIMM, apryMEHT U 3HAa4YeHHE
byHKIIMH, 00JIACTH ONpPEICTICHHISI © MHOKECTBO 3HaYeHUH (DYHKIHHU, HYIH (DYHKIINHU, TIPOMEXKYT-
KU 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEYETHOCTh (DYHKIINY;

CTPOUTH TpaPUKH TMHEHHOM, KBapaTHUHON (YHKIMH, 0OpaTHOM MPONOPIHOHATBHOCTH, (QYHK-

k o
Iyu BUAA: Yy =a+ —b Y Y = - %, y = Xl ;lHa IpUMECPEC KBAAPAaTUIHOU (I)YHKI_II/II/I, HCITIOJIB30BAaThb
X+

npeobpaszoBanus rpaduka Gpynkunu y=f(x) s nocrpoenus rpagukoB QyHKIMHA

y=af (kx-+b)-c; COCTABIIATH y PAaBHEHH IIPSIMOM I10 33 IAHHBIM Y CJIOBUSIM : IPOXOIALIEH YEPE3
JIBE TOYKH C 3aJaHHBIMHM KOOpJIMHATAMM, IPOXOASIEN YEPE3 JaHHYO TOUKY U ITapaJljIeIbHON
JITAaHHOU NIPSIMOM; UCCIEIOBATh (PYHKITUIO MO €€ rpaduKy;

HAXOJUTh MHO>KECTBO 3HAUEHU, HYJIH, IPOMEKYTKHU 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTHU KBaJl-
paTUYHON (PYHKIIUH; B TOBCEJHEBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEIMETOB:
WUTIOCTPUPOBATH C MOMOIIBIO IpadrKa pealbHyI0 3aBUCUMOCTh WJIM MPOIECC MO0 UX XapaKTepH-
CTHKaM; UCIOJIb30BATh CBOMCTBA U TpaUK KBAAPATUYHON (DYHKLIUH MIPH PELICHUN 3aj1a4 U3
Jpyrux y4eOHBIX IPEAMETOB.

Texcmosvie 3a0aqu



Y4YeHHK HAYyYHTCsI: CTPOUTH MOJIEIb YCIIOBHS 3a/1a4H (B BHJIE TaOJIUIIbl, CXEMBbI, PUCYHKA WU
YPaBHEHUS), B KOTOPOH JAAaHbI 3HAYEHHUS JBYX U3 TPEX B3aHMOCBS3aHHBIX BEIMUUH, C LIEJIbIO I10-
HCKa pellIeHNs 3a/1a4l; OCYILECTBIIATh CIIOCO0 MMOMCKA PEILIEHHs 3a/1a41, B KOTOPOM PacCyKie-
HHUE CTPOUTCS OT YCIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBHUIO; COCTABISATH IIJIaH pe-
LICHMS 3a/1a4M; BBIAEIIATH TAaIlbl PEIICHUS 3a1a4l; HUHTEPIPETUPOBATh BHIYMCIUTEIBHBIE pe-
3yJbTaThl B 3a71a4€, UCCIEA0BATh II0JIY4YCHHOE PELICHUE 3a1a41; 3HATh Pa3Iuyue CKOpPOCTEN
00BEKTa B CTOSIYEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH; pelllaTh 3aJaul Pa3HbIX TUIIOB
(Ha pa0OoTy, Ha MOKYIKHU, Ha IBUKEHUE), CBA3BIBAIOLIUX TPU BEIMUUHBI, BBIACIATH ITH BEINYH-
HBI 1 OTHOILICHUS MEXy HUMH; B IOBCEIHEBHOM KU3HU U IIPU U3YYEHUU IPYTUX NIPEIMETOB!
BBIIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEEIIbHBIX 3HAUEHUSIX HCKOMBIX B 33/1aU€ BEJIUYUH (J1e-
JIaTh IPUKUJIKY ).

Y4YeHHK MOJyYUT BO3MOKHOCTh HAYYUTHCH: PELIATh POCTHIE U CIIOXKHBIE 3aJa4l Pa3HbIX TH-
II0B, a TAK)KE 3aJa4M NOBBILICHHON TPYIHOCTH; UCIIOJIb30BATh Pa3HbIE KPATKUE 3aIIUCH KaK MO-
JIeI TEKCTOB CJIOKHBIX 3a/1a4 JUIs IOCTPOCHHUs IIOMCKOBOM CXEMBI M PEILICHMs 3a/1a4; pa3iIndyaTh
MO/JIeJIb TEKCTa U MOJIeJIb PELICHHUs 3a/1aul, KOHCTPYUPOBATh K OOHOU MOOenu peuteHusi HECI0XK-
HOM 3a/lauM pa3Hble MOJIEIM TEKCTa 3ajjaud; 3HaTh U MPUMEHITh 00a criocoba MoucKa pelieHus
3a7a4u (OT TpeOOBaHUS K YCIIOBHIO M OT YCJIOBHUS K TPEOOBAHMIO);BbIIEIATh 3TAIlbl PELICHUS 3a-
Jlaud ¥ CcoZiepKaHME KaXKIO0ro 3Tara; yMeTh BbIOMpaTh ONTUMAJIbHBIA METOJ| pEIICHUs 3aaul U
0CO3HaBaTh BBIOOP METO/a, PacCMAaTpPUBATh pa3jIMYHbIE METOAbI, HAXOIUTb Pa3HbIe PEILCHUS
3a/1a4M, €CJIM BO3MOKHO; aHAJIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUN 33]1a4;

BBITNOJIHATH pa3InyHble IpeoOpa3oBaHUs NPEIJI0OKEHHOH 3a1a4l, KOHCTPYHPOBATh HOBBIE 3a]1a-
YH U3 JIaHHOM, B TOM 4YucIiie 00paTHBIC;MUHTEPIPETUPOBATH BEIYUCIUTEIbHBIE PE3YJIbTATHI B 3aa
4e, UCCIIE0BATh ITOJIy4EHHOE PELICHHUE 3a/1a4M; AaHAJIU3UPOBATh BCEBO3MOXKHbBIE CUTYallH B3a-
MMHOT'0 PacIoJIOKEHUs ABYX 0ObEKTOB U U3MEHEHHUE X XapaKTEPUCTUK IIPU COBMECTHOM JIBU-
KEHUHU (CKOPOCTb, BPEMsl, PACCTOSIHUE) IPU PELICHUH 3a/1a4 Ha IBUKEHHE IBYX O0BEKTOB KaK B
OJIHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX; UCCIIEI0BATh BCEBO3MOKHBIEC CUTYALIMH TIPH
pELICHUH 3a/]1a4 Ha IBUJKEHUE 10 PEKE, PACCMATPUBATh PAa3HbIE CUCTEMBI OTCUETA;

OCO3HAaBaTh U OOBSACHATH UIEHTUYHOCTH 33a4 Pa3HbIX TUIIOB, CBS3bIBAIOLINX TPHU BEIUYHMHBI (Ha
paboTy, Ha MOKYIKH, Ha JIBUKEHUE), BBIJIENIATh 3TH BEJIMYMHBI U OTHOLLICHUS MEXy HUMH, TIPU-
MEHSTh UX MPU PEIICHUH 3aa4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB; Bia-
JIeTb OCHOBHBIMM METOJaMU PEILIECHM 3a]1a4 Ha CMECH, CILIABbI, KOHLEHTPALUH; PEIIATh JIOTH-
YecKue 3a7auu pa3HbIMU CIIOCOOaMHU, B TOM YHCIIE, C IBYMs OJIOKaMH U ¢ TpeMs 0JIoKaMu JaH-
HBIX C TOMOIIBIO TaOJIMIL; OBJIA/IETh OCHOBHBIMU METO/IaMU PEIICHUS CIO’KETHBIX 3aJau: apug-
METHYECKHH, anredpandeckuii, reOMeTpUIECKHii, rpaduuecKuil, MPUMEHSATh UX B HOBBIX IO
CPaBHEHUIO C U3YYEHHBIMU CUTYyalUAX. B IOBCEAHEBHOM )KU3HU U IIPU U3YYEHUU JPYTUX IIPEN-
METOB:BBIJIEIATH IPU PELICHUH 33]1a4 XapaKTEPUCTUKHU pacCMaTpUBAEMON B 3a/1a4€ CUTYyalluH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoOBaIUCh), KOHCTPYHPOBATh HOBbIE CUTYaLlUU
C YYETOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, ITPU PEILECHNUH 3a/1a4 HAa KOHLEHTPAIUH, YYUThIBATh
IIJIOTHOCTB BEIIECTBA; pelIaTh U KOHCTPYUPOBATh 331a4l HA OCHOBE PACCMOTPEHHUSI peaIbHbIX
CUTYallui, B KOTOPBIX HE TpeOyeTcss TOUHBIA BEIUUCIUTENBHBIN pe3ynbTaT; peiaTh 3ajaun Ha
JBUKEHHUE T10 PEKE, paCCMATPUBasi pa3Hble CUCTEMBI OTCUETA.

8 knacc ['eomerpus

I'eomempuueckue gueypuol

Y4YeHuK HayuyMTCsi: OlIepUpPOBaTh Ha 0A30BOM YPOBHE MOHSTUSIMH F€OMETPUUECKUX PUTYD;
U3BJIEKaTh WH(POPMAIIHIO O TEOMETPHUECKUX (PUTYPax, MPEICTABICHHYIO Ha YEPTEKaX B SBHOM
BU/JIC; MPUMEHSTH JJIS PEeLIeHHs 3a7ad reoMeTpudeckue GakThl, €CIIH YCIOBUS UX IPUMEHEHUS
3aJaHbl B IBHOM (opMe; penaTh 3a7aui Ha HaXOXKJICHUE Te€OMETPUYECKUX BETMUYMH 0 00pa3-
11aM WM alnroputMam. B nmoBceHeBHON ®U3HU U IPU U3yYEHUU JPYTUX MIPEIMETOB: UCIOIB30-
BaTh CBOICTBA r€OMETPHUECKUX (DUTYP AJIS pEIIeHUs] TUIIOBBIX 3a/]1a4, BOSHUKAIOIIUX B CUTYya-
[USX TIOBCEAHEBHOM KU3HU, 3a/1a4 MPAKTUYECKOTO COACPKAHMUSL.

Y4YeHHMK NOJYYHT BO3MOKHOCTD: OTIEPHPOBATH NOHATHSAMH F€OMETPHUECKUX DUTYD;



U3BJICKaTh, UHTEPIPETUPOBATH U IIPe0OpPa30BbIBATh MH(POPMAIIMIO O FEOMETPUUECKUX (PUTypax,
NPECTaBICHHYIO Ha YepTeKax; MPUMEHATh reoMeTpudeckre (akThl IJIs PELICHUs 3aa4, B TOM
yucie, IPeANoIararlluX HECKOJIBKO I1aroB pelieHus; (JopMyaMpoBaTh B MPOCTEHIINX CITydasx
CBOWCTBA M MPU3HAKH (DUTYDP; JOKA3BIBATH TECOMETPUUECKHUE YTBEPKACHUS;

BJIAJICTh CTAHJIAPTHOW KIaccu(uKanuei miockux Guryp (TpeyrojabHUKOB U YEThIPEX YT OJIbHU -
KOB). B moBceiHEBHOM U3HU U IPU U3YYEHUU APYTUX PEAMETOB: UCIIOJIb30BaTh CBOMCTBA
reoMeTpUYecKuX (pUryp Ui pemeHus 3ajgad NpakTUYeCKOro XapakTepa U 3a/1a4 U3 CMEXHBIX
JUCLUATIINH.

Ommnowenus

Y4yeHHMK Hay4YHTCsI: OIIEpUPOBATH HA 0a30BOM YPOBHE MOHATUSAMU: PABEHCTBO (QUTyp, paBHbIE
(Gurypsl, paBeHCTBO TPEYrOJIbHUKOB, APAJIIEIBLHOCTD MPSIMBIX, IEPIEHIUKYIAPHOCTD IPAMBIX,
YTJIBI MEXKY IPSIMBIMM, IIEPIICHIUKYIISAP, HAKIOHHAS, IPOEKIMs. B IOBCEAHEBHOM )KU3HU U IIPU
W3Y4YECHUHU JPYTUX NPEIMETOB: UCIOJIB30BATh OTHOIICHHUS Ul PEILCHUS IPOCTEMIINX 3aad,
BO3HMKAIOIIKX B PEAIbHON KU3HHU.

Y4eHHMK NOJYyYHT BO3MOKHOCTh HAYYUTBCS: ONIEpUPOBATh MOHATUSAMU: PAaBEHCTBO (Uryp,
paBHBIE PHUTYPBI, PABEHCTBO TPEYTOJIBHUKOB, TAPAJUICTBHOCTD MPSIMBIX, TIEPIICHIUKYIIPHOCTD
OPSMBIX, YTJIbl MEXKAY IPSMBIMU, NEPIEHIUKYIISP, HAKIIOHHAs, IPOEKLUs, ogooue Gpuryp, mno-
N00HBIE PUTYPBI, TOT00HBIE TPEYTOIBLHUKH; IIPUMEHATH TeopeMy Daiieca U TeOpeMy O MPoIop-
LMOHAJIbHBIX OTPE3Kax IPHU PELICHUH 3a/1a4; XapaKTepU30BaTh B3aUMHOE PACIIOJIOKEHHE ITPs-
MOH M OKPYKHOCTH, IBYX OKPYKHOCTEW; B IIOBCEAHEBHOM KM3HU U IIPU U3YUYEHUH IPYTUX
IIPEIMETOB: MCIIOJIb30BaTh OTHOLIEHMS JUUIS PELICHUs 3a/1a4, BOSHUKAIOIINX B PEaIbHON KU3HU.

Hsmepenuﬂ U 6bl4UCTIEHUA

Y4yeHHK HAYYHTCHA: TPUMEHATH (OPMYIIBI IEpUMETpa, TUIOMAIN U 00beMa, IIOIAIN TIOBEPX-
HOCTH OTJIE€JIbHBIX MHOIOI'PAaHHUKOB IIPH BBIYHCICHUSX, KOT 1A BCE JaHHBIE UMEIOTCS B YCIIOBUH;
npuMeHsTh Teopemy [ludaropa, 0a30Bble TPUTOHOMETPUUECKHE COOTHOILIEHUS JJ11 BBIYUCIICHUS
JUIMH, PACCTOSIHUM, IJIOIANEH B IPOCTEHIINX CllydasX. B moBceHEBHOM KU3HU U IPU U3y4e-
HUU JIPYTUX MPEIMETOB: BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYalMsIX,
IUIOINAAM B IPOCTEHIINX CIydasX, IPUMEHATh (OPMYJIbI B TPOCTEHUIINX CUTYallUsX B ITOBCE-
JTHEBHOM KH3HU.

Y4YeHuK MoJy4YuT BO3MOKHOCTh HAYUYHMThCS: ONIEPUPOBATh MIPEICTABICHUSIMH O JAJIUHE, I1JI0-
a1, Kak BeanuuHaMiu. [Ipumensarts TeopeMy [udaropa, popmyisl miomagm, npyu peleHun
MHOTOIIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE JIaHHBIE MTPE/ICTABIICHBI IBHO, a TPEOYIOT BHIYMCIECHUH,
OTepUpOBaTH OoJIee MUPOKUM KOJIHMUECTBOM (POPMYIT JUIMHBI, TUIONIA/IN, BBIYUCIATh XapaKTepu-
CTHKU KOMOMHAUUN QUryp (OKpYKHOCTEH 1 MHOTOYTOJIbBHUKOB) BBIUNCISTH PACCTOSHUS MEXIY
burypamu, npuMeHsITh TPUTOHOMETpHUUYECKHE (HOPMYJIbI IS BBIYMCICHUN B O0JIee CIOXKHBIX
CIIy4asiX, IPOBOJUTH BBIUYMCIIEHHUS] HA OCHOBE PABHOBEIMKOCTH U PaBHOCOCTABJIEHHOCTH;
(dbopMynUpOBaTh 33/1a4M Ha BBIUMCIICHHUE JUIMH, TUIOIIAEH U peliaTh ux.

B noBce1HEBHOM KM3HU U ITPU U3YyYEHUH IPYTHX IPEIMETOB: IPOBOJUTH BBIUYMCIICHUS HA MECT-
HOCTHU; IPUMEHSTH (POPMYIIBI IPU BHIYUCICHUSIX B CMEXHBIX YUEOHBIX IIPEIMETaX, B OKPYKato-
1Ie N1eUCTBUTENBHOCTH.

T'eomempuueckue nocmpoenus

Y4YeHUuK HAYYUTCSI: U300paxaTh TUIOBBIEC TIIOCKUE QUTYPHI U (UTYPHI B TIPOCTPAHCTBE OT Py-
KH 1 C TIOMOIIBIO HHCTPYMCHTOB. B HOBC@JIHeBHOﬁ KN3HU U ITPHU U3YUYCHUHN JPYTUX NPEAMETOB:
BBITIOJTHATH MPOCTEUIITHE MOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B peATbHON KU3HU.
Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYUHUThCA: U300pakaTh T€OMETPUUYECKUE (PUTYPHI 110 TEK-
CTOBOMY M CHMBOJIBHOMY OIUCaHUIO; CBOOOHO ONEPUPOBATH YePTEKHBIMH HHCTPYMEHTAMH B
HECJIIOXKHBIX CJIydasaX, BBIIIOJIHATH MIOCTPOCHUS TPEYT'OJIbHUKOB, IPUMCEHATE OTACIbHBIC MCTOAbI
MOCTPOCHUMN ITUPKYJIEM U JTUHEHKOW U TPOBOAUTH MPOCTEHIIINE UCCIICIOBAHMSI YUCIIA PEIICHUM;
n300paxxaTh TUIIOBBIE IJIOCKHUE (PUTYPHI C TOMOIIBIO TPOCTENIINX KOMITBIOTEPHBIX HHCTPYMEH -
TOB. B moBceIHEBHOM KU3HU U MPU U3YUEHUU JAPYTUX MPEAMETOB: BHIMOIHITH IPOCTEHIIIHE T10-
CTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B PeaIbHOM JKU3HU; OLIEHUBATh Pa3Mephl PeaTbHbBIX
00BEKTOB OKPYKAIOIIEro MHUPA.



I'eomempuueckue npeobpazosamus

Y4YeHUK HAYYHTCSl CTPOUTH PUTYPY, CHMMETPHUHYIO TaHHOH (UType OTHOCUTEIEHO OCH H
TOYKHU. B oBceIHEBHOM KU3HU U ITPU U3YUYECHHUH IPYTUX IPEIMETOB: PACIIO3HABATh JABUKEHUE
00BEKTOB B OKPYKAIOIIIEM MUPE; PACO3HABATh CHMMETPHUHBIC (PUTYPBI B OKPYKAIOIIEM MUDE.
Y4YeHUK NoJy4YUT BO3MOKHOCTh HAYYHUTbCS CTPOUTH (PUTYpY, TOJTI0OOHYIO JaHHOH, MOJIb30-
BaThCsl CBOMCTBAMH OO0 11 0OOCHOBAHUS CBOUCTB (hUTYD;

B noBceHeBHOM KU3HU ¥ PU U3YYEHUH IPYTUX MIPEIMETOB: MPUMEHSTH CBOMCTBA MOI00MS
JUISL IOCTPOEHUN U BBIYMCIICHU M.

9 xknacc AJITEBPA
PAIITUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMbI

BpInyCKHUK HAYYUTCS: TOHUMATh U IPUMEHSTh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHO-
IIIEHHEM HEpaBEHCTBA, CBOICTBA YMCIOBBIX HEPABEHCTB; PellIaTh JTMHEHbIE HEpAaBEHCTBA C OJHOM Tepe-
MEHHOM U MX CHCTEMBI; PElIaTh KBaJApaTHbIC HEPABEHCTBA C ONOPOH Ha rpad)uvecKue MpeaCTaBICHuUS;
NPUMEHSTH annapaT HEPaBEeHCTB IS PeIleHHs 3aa4 U3 Pa3IMuHbIX Pa3AeioB Kypca; pellaTh HECIOXK-
HBIE€ YPAaBHEHUS B LEJIBIX YUCIIAX.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSA: pa3HOOOpa3HbIM MPpUEMaM J0Ka3aTeIbCTBA He-
PaBCHCTB; YBECPCHHO IPUMCHATH allliapaT HEPABCHCTB AJIA PCHICHUA pa3HOO6pa3HLIX MaTEMAaTUYCCKUX
3a/1a4 1 33/1a4 U3 CMEXHBIX [IPEIMETOB, IPAKTHKH; TPUMEHATD IpaduuecKkue IpeCcTaBlIeHus s
UCCIICIOBAaHHSI HEPABEHCTB, CUCTEM HEPAaBEHCTB, COJECPIKALINX OYKBEHHBIE KOA()(DUITUEHTHI; pe-

1I1aTh MPOCTEHIIINE UPPAIMOHATILHBIC YPAaBHEHUS BUA ,/f (x)=a, \jf (x) = J g(x) ; pemarsp

ypaBHeHHUs Buaa X = @ ; pelaTh ypaBHEHHUs CIIOCOOOM Pa3JIOKEHNs HAa MHOKHTEIH U 3aMEHbI
HepEeMEHHOI; MCIOIB30BaTh METO/] MHTEPBAJIOB /ISl PELICHUS LENbIX H APOOHO-pAIlMOHATBHBIX
HEpaBEHCTB; PELIaTh JMHEHHbIC YPaBHEHUS U HEPABEHCTBA C apaMeTPaMH; PELIaTh HECIIOKHbIE
KBaApPAaTHBIC YPABHCHHS C MMapaMCTPOM; PCIIAaTh HECIOKHBIC CUCTEMbI JIMHEWHBIX ypaBHCHI/Iﬁ C
apamMeTpamHy.

OCHOBHBIE [IOHATHA. YHUCJIOBBIE ®YHKI[UHU

BbInyCKHUK HAYYHMTCS: TOHUMATh M UCIIOIb30BaTh (DYHKIIMOHAIBHbIC TIOHSTHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHMS); CTPOUTH IPadUKH AIMEMEHTAPHBIX (PYHKIHIA; MCCIeI0BaTh CBOICTBA Uu-
CIOBBIX (DYHKIIMI HA OCHOBE M3Y4CHUS MMOBEJCHHS UX TPa(HKOB;

NOHUMAaTh (DPYHKIMIO KaK BRXHEHIIYI0O MaTeMaTHYECKYI0 MOJAEIb JUIsl ONMUCAHUS HPOLECCOB U SBJICHUN
OKPY>KaIOIIEero MUpa, MPUMEHATh (PYHKIIMOHATBHBIH SI3bIK JUIS OTIMCAHHS U UCCIICIOBAHNUS 3aBUCIMOCTEH
MEXTY GUINUECKUMH BEIMINHAMH.

BblﬂyCKHHK HOJIy‘-II/IT BO3MOKHOCTDH Haqu/ITLCH: IMPOBOJAUTH UCCIICAOBAHUS, CBA3AHHLIC C U3YYC-
HHEM CBOWMCTB (bYHKLII/If/i, B TOM YHUCJIC C UCIIOJB30BAaHUCM KOMIIBIOTEpA; Ha OCHOBC Fpa(bI/IKOB HU3YYCHHBIX
GyHKIUI CTpOUTH OoJiee CIIOKHBIE TpapUKH (KYCOYHO-3aJIaHHBIE, C «BBIKOJIOTHIMIWY» TOYKAMHU U T. I1.);
HUCIIOJIB30BaTh (byHKL[I/IOHaHBHBIC MNpeaACTaBJICHUA U CBOMCTBa (I)YHKL[I/II\/JI AJIg peHICHUS MAaTCMATHYCCKUX
3a/1a4 U3 Pa3INYHBIX Pa3JIeNioB Kypca; CTPOUTH TpaduKy JTMHEHHOM, KBaApaTHUHON QyHKIIHIA, 00-

. K
paTHON MPONOPLUUOHATBLHOCTH, QYHKIIMM BUA: Y = a+ b’ y=Jx,y=3%,y= |X ; Ha MpHU-
X+

Mepe KBaJIpaTUUHON (PYHKIIMH, UCIIOJIb30BaTh MpeoOpa3zoBanus rpapuka GpyHkuun y=f(x) ans
nocrtpoenus rpaguxos pynkumii y = af (kx +b) + ¢ ; uccnenosats GyHkuHIO 10 €€ TpaduKy; Ha-
XOJIUTh MHOXECTBO 3HAYCHH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBAa, MOHOTOHHOCTH KBaJIpa-
TUYHOUN (PYHKITUH.



YUCJIOBBIE IIOCJIEAOBATEJIBHOCTH

BbINyCKHUK HAYYHTCS: ONIEPUPOBATH MOHATUSIME: TIOCICIOBATEIILHOCTD, apHU(METHICCKAS
Iporpeccus, reOMeTpruIecKas MpOrpeccus; peliaTh 3a/1a4i Ha apuPMETHUECKYI0 U TeOMEeTprye-
CKYIO IIPOTPECCHUI0, MOHUMATh U MCIIOIb30BATh SA3BIK MTOCIIEIOBATEIILHOCTEH (TEPMHHBI, CHMBOJIMYECKUE
0003Ha4EHHU ); TPUMEHSITH (DOPMYITBI, CBA3aHHbIC C apH()METHICCKOI U TEOMETPUUCCKON MPOrPECCHMH,
¥ anmnapar, cpopMHUPOBAHHBII PH U3YUCHUH JPYTHX Pa3AeNoB Kypca, K PEIICHUIO 33/1a4, B TOM YHCIIE C
KOHTEKCTOM M3 PealbHOM KU3HU.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS: pemiaTh KOMOMHHPOBAHHBIE 33/1a4H C TIPUMe-
HeHreM (HOPMYIT N-T'O YICHA U CYMMBI IEPBBIX N WICHOB apr(h)METHIECCKOI U T€OMETPUUESCKOM mporpec-
CH, IPUMEHSISI IPH ITOM arapar YpaBHCHHUI 1 HEPABCHCTB; MOHMMATh apU(PMETHUCCKYIO H TEOMETPH-
YECKYIO MPOrPECCUH KakK (QDYHKIINH HATYPAIbHOTO apryMEHTa; CBSI3bIBATh apH(METHIECKYIO IPOrPECCUIO

C TNHEHHBIM POCTOM, TECOMETPUIECCKYIO — C OKCIIOHCHIUAJIbHBIM POCTOM.

DIIEMEHTBHI KOMBUHATOPUKHU, CTATUCTUKH U TEOPHH BEPOATHO-
CTEU

BBINYyCKHUK HAYYHMTCS . UCTIONB30BATh NPOCTEHIINE CIIOCOOBI IPEICTABICHHS M aHAIN3A CTATUCTHYE-
CKUX JaHHBIX;, HAXOJUTh OTHOCUTEIHHYIO YACTOTY W BEPOSITHOCTh CIYYalfHOTO COOBITHSI.
pelniath KOMOWHATOPHBIC 3a/1a4K Ha HAXOXKJCHHUE YKCIIa OObEKTOB WIIM KOMOMHAITHIM,

BbInycKHHK NOJYYUT BO3MOKHOCTh HAYYHTBHCSI: IPHOOPECTH MEPBOHAYAIBHBIN OTBIT OpTaHU3aIH
cOopa 1aHHBIX TP MPOBEACHUH OTPOca OOLIECTBEHHOTO MHEHHS, OCYIICCTBIISITh UX aHAIU3, IPECTAaB-
JSITH PE3YJIBTAThl OIPOCca B BUE TaOJIMILIBI, IUArPAMMBI, IPHOOPECTH OMBIT IPOBEACHUS CITyYaiiHbIX 3KC-
MIEPUMEHTOB, B TOM YHCJIE C TOMOIIIbIO KOMITBIOTEPHOTO MOJIETMPOBAaHUS, MHTEPIIPETALINU UX PE3yIbTa-
TOB, HEKOTOPBIM CIICLIHATBHBIM NpUEMaM peIIeHUs] KOMOMHATOPHBIX 3a1ad.

9 knacc reomeTpus

BEKTOPH!

BbBINyCKHUK HAYYMTCH: ONEPUPOBATH C BEKTOPAMH: HAXOAWTh CYMMY M Pa3HOCTB JIByX BEKTOPOB,
3aJaHHBIX T€OMETPHUYECKH, HAXOAUTh BEKTOP, PaBHBII NPOU3BEACHUIO 3alaHHOTO BEKTOpa Ha YUCIIO; Ha-
XOJIMTh JUIsS BEKTOPOB, 3aJIAHHBIX KOOPAWHATAMHU: JJIMHY BEKTOPa, KOOPIWHATHI CYMMbI M Pa3HOCTH JBYX
1 OoJiee BEKTOPOB, KOOPMHATHI IPOU3BEICHHS BEKTOpA HA YKCIIO, IPUMEHSISI IIPU HEOOXOJUMOCTH CoYe-
TaTeJIbHbIN, TePEeMECTUTEIBHBIA U PAaCHpPEACIUTENbHBINA 3aKOHBI; BBIYHCIATH CKAJSIPHOE NMPOU3BEICHHUE
BEKTOPOB, HAXOAUTH YTOJI MEXKIY BEKTOPAMHU, YCTAHABINBATH MEPIIEHANKYISPHOCTD MPSIMBIX.
BbInyCKHUK MOJYYMT BO3MOKHOCTb: OBJIAJeTh BEKTOPHBIM METOJIOM [UISl PEIICHHs 3a/1a4 Ha BbI-
YHCIICHNE W JI0KAa3aTelNbCTBO; TIPUOOPECTH OMBIT BHITOIHEHHUS MPOEKTOB Ha TeMy «[IpumeHeHue BeKTOp-
HOT'0 METOJIa MPH PEIICHNH 3a]1a4 Ha BEIYUCIICHHE U JOKA3aTEILCTBOY.

METOJ] KOOPITUHAT

BbInyCKHUK HAYyYUTCS: BBIYHCIATH JUIMHY OTPE3Ka MO KOOPAWHATAM €ro KOHIOB; BBIYUCISTH KOOP-
JIUHATHI CEPENVHBI OTPE3Ka; NCIIOIB30BaTh KOOPAMHATHBIA METOA JUIA M3YUEHHUS! CBOWCTB MPSMBIX M OK-
PY’KHOCTEH.

BbInyCKHUK MOJYYUT BO3MOKHOCTb: OBJaJeTh KOOPJHMHATHBIM METOJOM pEIICHHs 33]a4 Ha BbI-
YHCJICHNE U J0KA3aTeIbCTBO; IPUOOPECTH OMBIT UCIONBb30BAaHHUS KOMIIBIOTEPHBIX MIPOTPaMM IS aHAU3a
YACTHBIX CIy4YaeB B3aUMHOTO PACIOIOKEHHUS OKPYKHOCTEH M MPSAMBIX; IPUOOPECTH OIBIT BBHITOTHEHUS
MIPOEKTOB Ha TeMy «lIprMeHeHre KOOpAMHATHOTO METO/1A IIPY PEIICHUH 3a7a4 Ha BBIYMCIIEHHUE U JOKa3a-
TEJIbCTBO.

COOTHOIIEHUME MEXJY CTOPOHAMU U YI'JIAMU TPEYT'OJIBHUKA. CKAJISIPHOE
IMPON3BEJAEHUE BEKTOPOB.



BbInyCKHUK HAy4YHMTCH: cBOOOJHO OINEPUPOBATh MOHATUSIMU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB,
MPOM3BEICHIE BEKTOpa Ha YMCIIO, CKAIIPHOE MPOM3BEACHNE BEKTOPOB, KOOPAMHATHI HA TIOCKOCTH, KO-
OpJMHATHI BEKTOPA; BIa/JE€Th BEKTOPHBIM M KOOPJAMHATHBIM METOJOM Ha MJIOCKOCTH Ul PELeHUs 3a/ad
Ha BBIYHCIICHUE W JIOKA3aTENIbCTBA; BBIIIOJHATH C MTOMOIIBIO BEKTOPOB M KOOPAMHAT JI0KA3aTEIhCTBO H3-
BECTHBIX €My T'€OMETpUIecKHX ()aKTOB (CBOWCTBA CPEIHUX JIMHUM, TEOPEM O 3aMEUaTENbHBIX TOYKaX H
T.I1.) ¥ TIOJIy4aTh HOBBIC CBOWCTBA M3BECTHBIX (DUTYP; MCIIOJIb30BATh YPaBHECHUS (PUTYp JUIS PEUICHHS 3a-
JIa4 ¥ CAMOCTOSATEIHHO COCTABIIATH YPAaBHEHHSI OTACIBHBIX IIOCKHAX (PHTY.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUTbCSI: NMPUOOPECTH ONBIT BBHIIIOJHEHUS MPOCKTOB Ha
TeMy «l[IprMeHeHne KOOpAMHATHOrO METOoa IPH pEIICHUH 3a]1ad Ha BBIUYMCIIEHHE U JOKa3aTeNIbCTBOY,
WCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPIAMHAT ISl PEIIeHMs 3a7ad 1o (U3uKe, reorpaduul U APYTHM
yueOHBIM TIPEAMETaM.

JUIMHA OKPY>XHOCTHU U TUIOINAZIb KPYT A

BbInyCKHUK HAYYHTCS: HCIIOIb30BATH CBOMCTBA M3MEPEHHS JUIHH, IUIOLIACH U YITIOB IIPU PEIICHUH
3aJa4 Ha HaXOXKJACHHE JJIMHBI OKPY>KHOCTH, JJTUHBI IYTH OKPYKHOCTH, TPaJyCHON MEpbI, BBIYHUCITh
JUIMHBI JINHEWHBIX 3IIEMEHTOB (PUI'YDP U UX YIJIbl, HCHONB3Ys POPMYJIIBI AJTHMHBI OKPY>KHOCTH U JAJIMHBI Y-
TH OKPY>KHOCTH, (OpMyIbl IuIoImanent Gpuryp, yriia; BBIYUCISATh IUIOLIAIH KPYTOB U CEKTOPOB; BEIYUCIISTD
JUTMHY OKPYKHOCTH, JUIMHY IyTH OKPY>KHOCTH; pelaTh 3a/1a4l Ha JOKa3aTelIbCTBO C HCIIOJIb30BaHUEM
(bopMyI1 ATMHBI OKPY>KHOCTH U AJMHBI JYTH OKPYXHOCTH, GOpMY IIIomanei Guryp; peimaTs npakTuie-
CKHE 3a]1a4H, CBA3aHHBIE C HAXOXK/ICHUEM T'eOMETPUIECKUX BETHYHH (MCIOIb3Ys IPU HEOOXOIUMOCTH
CHPABOYHHUKH U TEXHUYECKUE CPEICTBA).

BBINYyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTHCH: BBIYHCIATH IUIOMAIH (HUTYpP, COCTABICHHBIX H3
JIBYX WIIK OoJiee MPsIMOYTOJILHUKOB, MapajuieIorpaMMOB, TPEYTOJILHUKOB, KPYTra H CEKTOpa; MPHOOPECTH
OTIBIT MPUMEHEHHUS aNredpandyeckoro ¥ TPUrOHOMETPUUECKOr o anmnapaTa 1 el JBMKEHUS IpY PeLIeHUH
3aJa4 Ha BBIYUCIIEHHUE IJIONIaiell MHOTOYTOJIEHUKOB.

JBI>KEHHA

BbInyCKHUK HAYYHTCH: pacro3HaBaTh U M300pa)xkaTh Ha YepTEkKax M PUCYHKAX reomMerpudieckue (u-
TYpbl ¥ UX KOHQUTYpaIM{; HAXOJWUTh 3HAYCHUS JJIMH JTUHEWHBIX 3JIEMEHTOB (UTYpP M UX OTHOIIEHHUS,
rpaaycHyro Mepy yrioB oT 0 no 180°, mpumMeHsist onpe/iesieHus, CBOWCTBA W MPH3HAKH QUTYp H UX dJe-
MEHTOB, OTHOLIEHUS Guryp (paBeHCTBO, MOA00ME, CHMMETPUH, MTOBOPOT, MapauIeIbHBIA MepPeHOC); pe-
1IaTh MPOCTEHIINE TUITAHUMETPUIECKHUE 33]]a4l B IPOCTPAHCTBE.

BbBINYyCKHUK 1MOJYYHT BO3MOKHOCTH HAYYHMTBHCH: OBJIAJCTh TPAJUIMOHHON CXEMOH pelieHus 3a-
Jlay Ha TIOCTPOECHUE C TIOMOIBIO IIUPKYIIA U JIMHEHKH: aHaJIn3, HOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIIE0-
BaHME;, HAYYUTHCS PEIIaTh 33/1a4d Ha MOCTPOSHUE METOIOM I'€OMETPHYECKOTO MECTa TOYEK U METOIOM
noJ00MsI; TPUOOPECTH OMBIT MCCIICIOBAHUS CBOWCTB IUIAHUMETPUYECKUX (QUTYp C MOMOIIBI0 KOMIBIO-
TEPHBIX MPOrPaMM; IPHOOPECTH OIIBIT BHIMOJHEHUS IPOEKTOB Mo TeMaM: «I'eomeTpuyueckue mpeoopaso-
BaHMUS HA IJIOCKOCTNY, «IlocTpoeHne oTpe3KoB Mo Gpopmye.

HAYAJIBHBIE CBEJJEHUA U3 CTEPEOMETPUN

BbInyCKHUK HAy4YMTCS: pacro3HaBaTh Ha 4YepTeXaX, PUCYHKaxX, MOJCIISIX M B OKPYKAaIOIIEM MHpE
IUIOCKHE U IIPOCTPAHCTBEHHbIE F€OMETPUUECKUE (PUIYphl; pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYTroib-
HOI'O NapajujielienuIesa, IpaBuiIbHON NUpaMubl, IWIKHAPA U KOHYCA; OIpPENessTh 110 JUHEHHBIM pa3-
MepaM pa3BEPTKU (HUTYpHI JUHEHHBIE pa3Mepsl caMoil GUrypbl M HA00OPOT; BBIYHUCIATE 00BEM MPIMO-
YTOJIBHOTO MTapaJljieNIeue a.

BbINyCKHUK MOJYYHMT BO3MOKHOCTH HAYYMTBCS: BBIUUCIATE 00BEMBI NMPOCTPAHCTBEHHBIX TI'€O-
METPUYECKUX (UTYyp, COCTABICHHBIX U3 MPSIMOYTOJIbHBIX MapaJUIeICUIIEOB; YIIyOUTh U Pa3BUTh MPe.-
CTaBJICHHS O MPOCTPAHCTBEHHBIX [€OMETPHUYECKHUX (PUTypax; NPUMEHATH NOHATHE Pa3BEPTKH ISl BBHIION-
HEHUS IPAKTHYECKUX PACUYETOB; BBIUNCIIATH TUIOMAAN MHOTOYTOJIFHUKOB, UCTIONB3Ys OTHOIIEHHUS PaBHO-
BEJIMKOCTH U PaBHOCOCTABJIEHHOCTH.



JUISL CIIETIBIX U CITA00BUIAIINX 00YYaOIINXCSI:
BJIaJICHUE IPABUJIAMHU 3alIUCH MAaTEMAaTUYECKUX (POPMyYJI U CIIEIMATIbHBIX 3HAKOB pebedHO-
TOYEYHOU cucTeMbl 0003HaueHuit JI. bpaiins;

BJIaJICHUE TAKTUJIBHO-OCSI3aTEIbHBIM CIIOCOOOM 00CIEI0BaHUS U BOCHPUATHS pesibe(HBIX
n300pakeHUI IPEIMETOB, KOHTYPHBIX N300paKEHUH reoMeTpHUeCcKUX (GUryp u T.11.;

YMEHHUE YUTaTh pesibeHble rpadUKU 3JI€MEHTApPHBIX (PYHKIUI HAa KOOPAMHATHOM IJIOCKO-
CTH, IPUMEHSTh CIEeLMaIbHbIC IPUCIIOCOOICHUS IS pelbe(HOro YepyeHus;

BJIaJICHHE OCHOBHBIM (DYHKIIHOHAJIOM IPOTPaMMbl HEBHU3YaIbHOTO JOCTYIa K HHPOPMALUU
Ha skpane I1K, ymeHue ucnonb30BaTh NepcoHaNbHbBIE TU(IOTEXHUYECKUE CpeAcTBa nH(popMma-
IMOHHO-KOMMYHHKAIIMOHHOTO JIOCTYIIA CJICTTBIMU 00yYarOIuMHUCS;
I 06yanOIl[I/IXC$I C HApYWICHUAMU OIIOPHO-ABUTATCIILHOIO allliapara:

BJIaJICHUE CIIELUAIbHBIMU KOMIIBIOTEPHBIMU CPEICTBAMM IPEJCTABICHUS M aHAIM3a JaH-
HBIX M YMEHHE HCIOJIb30BaTh NE€PCOHAIbHBIE CPEACTBA JOCTYNA C YYETOM JIBUraTENbHBIX, pe-
Ye/IBUTaTeNIbHBIX U CEHCOPHBIX HAPYILLIEHUM;

YMEHHUE UCI0JIb30BaTh [IEPCOHAIbHBIE CPEJICTBA JOCTYIIA.

Conepxanue

5 ximacc maremaruka
Hamypaﬂbele uucia u H)yJ1b

Harypanbnslii psjg uncen u ero cBorcTsa. HaTypanbHoe 4KCIiI0, MHOKECTBO HATYyPaJIbHBIX YHCEI
U €r0 CBOMCTBA, N300pakeHNE HATYpaJIbHBIX YMCE TOYKaMU Ha YUCIOBOM npsimoil. Micnonb3o-
BaHUE CBOMCTB HAaTypaJIbHBIX YMCEJI TP PEIICHUN 3aa4. 3alliCh U YTEHUE HATYPaJIbHBIX YHACEIN
Paznuuue mexny uugpoit u yrciaoM. Ilo3uiimonHas 3anuck HaTypalbHOTO YKCIIa, TOMECTHOE
3Ha4YeHHe IUQPBI, pa3psabl U KJIacChl, COOTHOIIEHHE MEXy ABYMSI COCEAHUMU Pa3psiAHBIMU
€IUHULIAMU, YTCHUE U 3aIIUCh HATYPaJIbHBIX YUCEI.

OxpyrieHne HaTypalbHbIX YUCEIl

Heo6xonumocts okpyriieHus. [IpaBuio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHuE HaTypaJbHBIX YKCEN, CpaBHEHHE ¢ YrcaoM 0

IlonsiTHE O CPAaBHEHUH YHCEIl, CPABHEHUE HATYPAJIbHBIX YUCEN IPYT C APYIOM U C HYJIEM, MaTe-
MaTH4ecKasl 3aliCh CPAaBHEHHM, CIIOCOOBI CPAaBHEHMSI YHCE.

JleficTBHS ¢ HATYpAJILHBIMU YUCIAMHU

CrnoxeHue ¥ BBIYMTAaHUE, KOMIIOHEHTHI CJI0KEHUS U BBIYMTAHHUS, CBSA3b MEXKAY HUMH, HAXO0XKJIe-
HU€ CYMMBI U pa3HOCTH, U3BMEHEHUE CYMMBI M PA3HOCTH IIPU U3MEHEHNN KOMIIOHEHTOB CJIOKe-
HUS A BBIYUTAHUS.

YMHOX€EHUE U JeJIeHNE, KOMIIOHEHTBl YMHOXEHUS U JEJICHUS, CBSA3b MEXy HUMHU, YMHOKEHUE
U CJIOKEHHE B CTOJIOMK, JICJIEHUE YTOJIKOM, IPOBEpKa pe3ysbTara ¢ MOMOIIBIO MPUKUIKU U 00-
paTHOTO ACUCTBUS.

IlepemecTUTENBHBIN U COUYETATEIbHBIN 3aKOHBI CIIOKEHUS U YMHOXKECHUS, PACIIPEAEIUTEIIbHBINA
3aKOH YMHOXEHHSI OTHOCUTEIBHO CIOKEHHsI, 000CHOBaHHE aIrOPUTMOB BBIIIOTHEHUS apr(pMme-
TUYECKHUX JEHCTBUM.

CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM

3anuch yuciia B BUJE CYMMBI pa3psiiHbIX CIaraéMblX, IOPSAAO0K BBIIIOJHEHUS IEHCTBUN B BbIpa-
JKEHUAX, COIEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYEHUN BBIPAXKEHUH, COEPIKALLUX CTEIIEHD.
UucnoBble BEIpaKEHUS



UuciioBoe BBIPAKEHUE U €r0 3HAYCHUE, IIOPAIOK BBIIIOJIHEHUS JEHCTBUMN.

JleneHue ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HAaTYPaJIbHBIX YHCE, CEOLICNEA OeleHUsl C OCIAMKOM.
[TpakTryeckue 3a1auu Ha JAEJIEHUE C OCTATKOM.

CBoiicTBa U IPHU3HAKH JIETUMOCTH

CBOICTBO IETUMOCTH CyMMBI (pa3HoCTH) Ha yucio. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.
Tlpusznaxu oenumocmu na 4, 6, 8, 11. /loxazamenvcmeo npuznakos oeaumocmu. Perenue npak-
TUYECKHUX 3a/1a4 ¢ IPUMEHEHUEM PU3HAKOB JIETUMOCTH.

PasnoxeHue uncna Ha MPOCThIE MHOKUTEIH

[IpocTeie u cocTaBHbIE YuCHa, peuiemo Spamocgena.

Pa3znosxeHue HaTypaqbHOIO YUCIIAa HA MHOXKUTENH, PA3JI0OKEHUE Ha MPOCThIE MHOXUTENH. Kou-
yecmeo oenumenei YUcid, aneopumm pasiodcenus Yucia Ha npocmole MHOJICUMENU, OCHO8HAS
meopema apugmemuxu.

Jenurenu u KpaTHbIE

Jlenurenb 1 €ro CBOMCTBA, OOIIUI TeTUTENh ABYX U 00JIee YHCesl, HAanOOIbIIHMA 00U JTeu-
TeJb, B3aUMHO MIPOCTHIC YHCIIa, HAXOXKICHHE HaubobIiero oomero aenutens. KpatHoe u ero
CBOICTBa, 00IIIee KpaTHOE IBYX U OoJjiee yucell, HauMeHbllee 00I1ee KpaTHOE, CIOCOObI HaX 0K -
JIEHUS] HANMEHbILIEro 00IIero KPaTHOTO.
Jpobu

OOBIKHOBEHHBIE APOOH

Jonsi, yacTh, IpoOHOE YKCIo, Ipodb. [IpobHoe uncio kak pe3ynbTar fenenus. [IpaBunsHeie u
HeIpaBUJIbLHBIE IPOOH, CMEIIaHHas IPO0b (CMEIIaHHOE YHCIIO0).

3anuch HaTypaIbHOTO YHCTIa B BUJIE APOOH ¢ 3aJaHHBIM 3HAMEHATEJIEM, TPeoOpa3oBaHue CMe-
IAaHHOW IpoOU B HETIPABWIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue apodeit k o0eMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEii.

CroxeHue ¥ BhIUUTaHUE OOBIKHOBEHHBIX Jpo0ei. YMHOKEHHE U JIeJIeHuE OOBIKHOBEHHBIX JIPO-
oeil.

ApudmeTndeckre IeHCTBUS CO CMEIIaHHBIME IPOOSMHU.

ApudmeTndeckue IeiCTBUS ¢ JPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEUI.
Jnarpammsl

Cronbuatbie U KpyroBbie quarpamMmbl. M3Biedenne napopmanuu u3 auarpamm. HMzoopasxcenue
ouazpamm no YUci08blM OAHHbLIM.

Pewenue mexcmoswix 3aoau

EnuHuIb i3MepeHuid: JIIMHBIL, TI0aa1d, 00beMa, MacChl, BpeMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXy eIUHUIIAMU U3MEPEHUS KKI0W BETUYMHBI. 3aBUCUMOCTH MEX]y BEIMYMHAMHU: CKO-
POCTh, BpeMsl, PacCTOSTHUE; TIPOU3BOAUTEIHLHOCTD, BpeMs, paboTa; 1eHa, KOINYeCTBO, CTOU -
MOCTb.

3anaun Ha Bce apuMeTHuuecKue AeHCTBUS

Pemennie TekcTOBBIX 3a7a4 apumeTnueckuM crnocodboM. Mcnonp3oBanue Tabauil, cxem, yepre-
JKeH, IPYTUX CPEACTB MPECTABICHUS JAHHBIX MMPU PEIICHUH 3a/1a4H.

3anauu Ha ABM)KEHUE, pa0OTy U MOKYIKU

Pemennie HecI0XKHBIX 3a7a4 Ha IB)KEHUE B MPOTHUBOIIOIOXKHBIX HAMIPABICHUSX, B OJJHOM Ha-
MpaBJCHUH, IBHKEHHUE MO PEKE MO TEUCHUIO U MPOTUB TeUeHUs. Perenue 3ajja4 Ha COBMECTHYIO
pabory. [Ipumenenue apoOeii npu pemeHnu 3aaay.

Jlornueckue 3amauu



Pemenne HECTOKHBIX JIOTHUECKUX 3a/1a4. Peuienue no2uueckux 3a0ay ¢ nomouvio 2pagos,
maobauy.

OcHOBHBIE METOIbI PEIICHUsI TEKCTOBBIX 33/1a4: apupmeTuyeckui, mepedop BapuaHTOB.
Harnsignas reomerpust

®durypsl B OKpykaromieM mupe. Harnsaasie npeactaBieHus o Gurypax Ha miIoCKOCTH: TpsMas,
OTPE30K, JIy4, YTOJ, TOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. YeThIPeXyTroJbHUK, IPSIMO-
YTOJIBHUK, KBaJpaT. TpeyrojibHUK, 610bl mpey2oibHUKos. Ilpasunbhvie muocoyzonvHuku. Y30-
OpaxeHre OCHOBHBIX T€OMETPHUCCKUX QUTYD. B3aumnoe pacnonodcerue 08yxX NPAMulx, 08YX
OKpYJHcCHOCIEU, NPAMOU U OKpYH#CHOCmu. JInuHa oTpeska, JoMaHoU. EAUHUIIBI U3MEpeHus 1Jn-
Hbl. [TocTpoeHue oTpeska 3amanHoil ;yiHbl. Buael yrios. ['pagycHas mepa yria. M3mepenue u
MOCTPOCHHUE YIJIOB C TIOMOIIbIO TPAHCIOPTHPA.

Pemmenuie npakTu4eckux 3aad ¢ IPUMEHEHHUEM POCTEHILINX CBOUCTB (QUTYD.

HcTtopust MaTeMaTuku

Tossnenue yugp, 6yxs, uepoenugos 6 npoyecce cuema u pacnpeoenerus NpooyKmos Ha Jlpes-
Hem Bruosxcnem Bocmoke. Césazw ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue oecamuunoui 3anucu 4u-
cen.Poowcoenue u passumue apugpmemuxu namypanonvix wucenr. HOK, HO/], npocmeie uucna.
Pewemo Spamocgena.

6 KJacc MaTeMaTukKa

AnrebpanuecKue BEIPAKCHUS

Hcnonp3oBanue OyKB sl 0003HAYECHUS YMCENl, BHIYUCICHUE 3HAYEHUS alIreOpandecKoro BhIpa-
JKEHUSl, IPUMEHEHHUE anredpandeckux BhIPAXKEHUN JUIsl 3alIMCU CBOMCTB apu(pMeTHYeCcKuX Jeu-
CTBHI, IpeoOpa3oBaHue anredpanuecKux BbIpaKEHUH.

Jecatuunblie ApoOu

Llenas u qpoOHas yacTu AecaTuyHoil 1poou. IIpeoGpazoBanue qecATHYHBIX ApoOeil B 0OBIKHO-
BeHHbIe. CpaBHEHUE eCATUYHBIX JIpoOeil. CliokeHre U BRIYUTaHHE JECITHUHBIX Apooei. Ok-
pYyTJIeHHE JECSTUUHBIX ApoOel. Y MHOXKEHHUE U JielIeHne AecaTUYHbIX apobeil. [IpeoOpasoBanue
OOBIKHOBEHHBIX JJpo0ei B ecsTuuHble 1poou. KoHeunble 1 GecCKOHEUHbIe AeCATHUHBIE APOOH.
OTHolIEHNE IBYX YHUCEI

Macmrab Ha ninane u kapre. [Iponopuuu. ColicTBa nponopuuii, (pUMEHEHHE MPONOpLUUN U
OTHOIIIEHUH TIpH pemeHnu 3aaa4d. CpeaHee apudmeTndeckoe ynuces

Cpennee apudmernyeckoe AByX yucen. M3o0paxeHnue cperHero apupmMeTu4ecKkoro AByX YMCe
Ha YUCJIOBOM MpsAMOM. PelieHre npakTHYecKux 3a/1a4 ¢ IPUMEHEHUEM CpeIHero apupmernye-
ckoro. CpenHee apu(pMeTHIECKOE HECKOIBKUX YHCEN.

IIpoueHTsl

[TonsiTre mpoueHTa. BeiunciieHne NpoLeHTOB OT YMCIIa U YHACia 10 U3BECTHOMY IIPOLIEHTY, BbI-
pa’keHHEe OTHOIIEHHUS B MPOIIEHTax. PelieHue HecnoKHbIX MPaKTUUYECKUX 3a/1a4 C MPOLIEHTaMHU.
Cronbyarble 1 KpyroBble quarpammbl. M3Bneuenne napopmanuu u3 guarpamm. M3obpaxenue
Jarpamm 1o 4UCIOBBIM JaHHbBIM.

PannonaneHble uncia

[TonoxxurenbHbIE U OTpULIATENbHBIE Uncia. 300pakeHne yncen Ha YucaoBoi (KOOPAMHATHOM)
npsmoid. CpaBHeHue yucena. Moayip yucia, TeOMETpUYEeCcKass MHTEPIPETALUS MOIYJIA YHCIIA.
JleiicTBUS € MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIAMU. MHOXKECTBO LIEJIBIX YHCEI.
[TonsiTve o panmoHanbHOM 4Kciie. [lepBUUHOE TpeCTaBIEHUE O MHOXKECTBE PallMOHAIbHBIX Y-
cen. [leficTBys ¢ pallOHAIbHBIMU YHCIIAMU.



Perrenuie TeKCTOBBIX 3a71a4

EnuHuIs usMepeHuii: JUIMHBI, II0aa1, 00beMa, Macchl, BpeMEHHU, CKOPOCTH. 3aBUCUMOCTH
MEXy €IMHULIAMU U3MEPEHUSI KaKI0M BETMUMHBI. 3aBUCUMOCTU MEX/y BEJIMYMHAMMU: CKO-
pOCTh, BpEMsl, paCCTOSIHUE; IPOU3BOAUTEIBLHOCTD, BpEMsl, pad0Ta; 11€Ha, KOJIMYECTBO, CTOU -
MOCTb.

3anauun Ha ABMKEHHE, Pa0OTY U MOKYIIKH.

Penienne HeCnOXKHBIX 3a1a4 Ha IBUKEHUE B IPOTUBOIIOJIOKHBIX HAIIPABIICHUAX, B OJHOM Ha-
IIPABJICHUH, IBUJKEHUE 110 PEKE 110 TEUEHUIO U IPOTUB TeUeHUs. Pelenne 3a1a4 Ha COBMECTHYIO
paborty. [Ipumenenue apoGeil npu pereHnu 3agau.

3aauy Ha 4acTH, AOJIH, IPOLEHTHI

Penenue 3a1a4 Ha HaXOXICHNE YaCTU YHUCIIA U YUCJIA IO €ro 4acTU. Perlenne 3a1a4 Ha IpoLeH-
Thl U J0JM. [IpuMeHeHne nponopuuii Npyu pelIeHn  3a,/1a4.

Jlornueckue 3anaun

Perienue HeCI0XXHBIX JIOTHYECKUX 3a/1ad. PereHue J0ruueckux 3ajad ¢ moMolIlbko rpados,
TaOJINLI.

Jwnarpammsl

Harnsanas reomerpus

[Tepumerp mHOroyrosibHuKa. [loHsTHE MIOMAAN DUTYPBI; €AUHUIBI U3MEPEHUS TIIIOIIAIH.
[Tnomane npsiMmoyrosibHMKa, kBaapaTa. [IpubnuxenHoe uamepeHue miomaau Gpuryp Ha kiierda-
Toit Oymare. Pasnogenuxue ¢uzypuol.

Harnsiiaele npeacTaBieHus o MPOCTPAHCTBEHHBIX (pUrypax: Ky, napasuienenumnes, Ipu3Ma, ru-
pamuja, map, chepa, KoHyc, mHAp. M300paxkeHue npocTpaHCTBEHHBIX GUryp. Ilpumepul ce-
yenull. Muozoepannuxu. Ilpasunvhvie mrococpannuku. IIpumepsl pa3BepTOK MHOTOTPaHHHUKOB,
LHUJIUHAPA U KOHYCA.

[TonsiTue o6beMa; euHULIBI 00beMa. OObeM MPSIMOYTOJIBHOTO Napasuienenunena, kyoa. Ilons-
THE 0 paBeHCTBe (puryp. LleHTpanbHasi, oceBas u 3epkanbras cummeTpun. M300paxenue cum-
METpUYHBIX QUryp. Perenne npakTHueckux 3aaad ¢ IpUMEHEHUEM IPOCTENIINX CBONUCTB (u-
Typ.

Uctopus mateMaTnku

[TosiBnenue nudp, 6ykB, nepormudoB B MPOIIECCe CUETa U paclipeiesieHHs TPOyKToB Ha JpeB-
HeM brmmxknem Bocroke. CBsizb ¢ Heonmutruueckoi peBostoIuei.

Poxxnienue mectuaecaTepuuHoON cUCTeMBI cuuciieHus. [losiBleHne aecaTMUHON 3annucy 4ucel.
Poxxnenue u pa3zsutue apudmernku HatypansHbix yncen. HOK, HO/I, npoctsie uncna. Pemero
OpatoceHa.

[TosiBneHre HyJISI 1 OTPUIATEIIBHBIX YHCENT B MaTeMaTuke ApeBHoCTU. Poib Jlnodanra. [Touemy

(-1)(-1)=+17

Hpo6u B BaBuione, Erunre, Pume. OTkpbITHE NeCATHUHBIX qpobei. CTapiHHbBIE CUCTEMBI MEp.
Hecaruunble 1poOu 1 MeTpudeckas cucrema mep. JI. Maruumkuii.

7 ximacc anrebpa
MareMaTHueckuil s36IK. MaTeMaThnueckass MOJEeb .

YucnoBsle u anredpandeckue BeipakeHus. [lepemennas. Jlonyctumoe 3HaYeHUE IEPEMEHHOI.
Henomyctumoe 3HaueHne nepeMeHHOM. [IepBrie MpencTaBacHs 0 MAaTEMATHYECKOM SI3BIKE U O



MaTeMaTU4YeCcKoil Mojenu. JINHEHbIE ypaBHEHHUSI C OJIHOW MepeMeHHOM. JInHeliHbIe ypaBHEHUS
KaK MaTeMaTH4eCKHe MOJENN peaiabHbIX cuTyanuil. KoopaunaTHas npsiMasi, BUABI IPOMEXKYTKOB
Ha Hell. JIunelinas pynkuus KoopauHatHas na0CKOCTb. AJITOPUTM OTBICKaHUS KOOPIUHAT TOY-
Kd. AJITOPUTM MOCTPOeHUs Touku M (a, b) B mpsiMOyrobHO# cucteme koopanHat. JInneitHoe
ypaBHEHME C IByMsl llepeMeHHbIMU. Perienne ypaBHenus ax + by + ¢ = 0. I'paduk ypaBHeHus.
Anroputm noctpoeHus rpaduka ypaBaenus ax + by + ¢ =0.

Jlunetinast pyHKIHSL.

HesaBucumas nmepeMeHHast (apryMeHT). 3aBucumas repementas. [ paduk muHeiHOW QyHKITUH.
HaubonbIiee 1 HauMeHbIlee 3HAYCHUSI TUHEHHON (YHKIINHU HA 3aIaHHOM POMEKYTKe. Bo3pac-
TaHue U yObIBaHMe JTuHEHHON GyHKIMK. JInnelinas Gpynknus y = kx u ee rpaduk. Bzanmuoe
pacronioykeHue rpauKoB TUHEWHBIX (YHKIUI.

CucreMsl IBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Cuctema ypaBHeHuil. Pemenue cucremsl ypaBHeHui. ['padudeckuii MeTO pelieHHUsI CUCTEMBI
ypaBHeHHiA. MeTon noacTaHoBKH. MeTox anredpanmdeckoro ciiokeHusi. CHCTEMBI IBYX JIMHEH -
HBIX YPaBHEHHH C JBYyMsI IEPEMEHHBIMU KaK MAaTEMaTH4YECKHE MOJIEIIN PeaIbHbIX CUTYalUH
(TEeKCTOBBIC 3a/1a4M)

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.

. OcnoBanue cremnenu. Ilokazarens creneHu. CBOMCTBA CTEIICHU C HaTypaJIbHbIM ITIOKA3aTCJICM.
VYMHOXKEHHE U JICJICHUE CTEICHEH ¢ OJJMHAKOBBIMU MOKA3aTEISIMU. CrenieHs ¢ HYJICBbIM I1OKa3a-
TCIICM.

OpHOwIeHbl. Apr(METHIECKHE OTIepaIH HAJl OJTHOUICHAMHA

Koadpdunnent oqnounena. CtanaapTHelil BUI ofHouIeHa. [lonobHbIe oqHOwIeHbI. ClloXeHne
OJHOWICHOB. Y MHOKEHHE OJJHOUJICHOB. BO3BeeHHE OJHOWICHA B HATYPAJIbHYIO CTENeHb. [le-
JIEHWE OJHOWIECHA Ha OJHOYJIEH.

MHorounensl. ApudmMernyeckue onepanuy HaJ MHOTOWIeHaMid MHOTO4IEH.

Unens! MHOrOou1eHa. JByuneH. Tpexunen. [IpuBenenue noqo0HbIX wieHOB MHOrowieHa. CTaH-
JApTHBIN BU MHOrouaeHa. Cii0’keHHE ¥ BBIYUTAHWE MHOTOYJIEHOB. Y MHOKEHUE MHOTOUJIEHA Ha
OJIHOYJIEH. Y MHO)KEHHE MHOTOUJIeHa Ha MHOrowleH. KBasipaT cymMmmbl U KBajipat pazHocTu. Paz-
HOCTb KBaJIpaToB. PasHOCTH KyOOB M cymMMa KyOoB. JleneHne MHOTouIeHa Ha O/THOUIEH.

Paznoxxenne MHOTOYICHOB HA MHOKHTEIIN

Brinecenue o01iero MHOKUTENS 32 ckoOku. Crioco0 rpynmupoBKU. PasznoxkeHne MHOTOWwIeHa Ha
MHOXHTEJH € TIOMOIIBIO (POPMYJI COKPAIIEHHOTO YMHOKEHHsI, KOMOWHAIIMK Pa3JInYHbIX TpUe-
MOB. MeTo/1 BBIIeNIeH s TIOJTHOTO KBazApara. [lonstue anredpandeckoit npodu. CokpaiieHue aj-
reOpandeckoit 1poou. ToxnectBo. ToxxaecTBeHHO paBHbIE BhIpaxeHus. ToeCcTBEHHbIE Mpe-
oOpazoBanus. OyHkius y = X2 OyHKIMS y = X2 , ee CBOMCTBa U IpaduK.

@yHKIMA y = -X 2, ee CBOWCTBA U rpaduk.

['padmueckoe pemenne ypapuenuid. Kycounas ¢ynknus. Urenue rpaduka ¢pynkmnuu. O6nactb
omnpenenenus ¢pyHkuuu. IlepBoe npencraBieHne o HENPEPHIBHBIX QYHKIUAX. Touka pa3phIBa.
PaspscHenue cmpicna 3anucu y = f(x). yHKIIMOHATBHAS CUMBOJIHUKA.



'/ KJIacC TeOMETPHUst

HavanpHble reoMeTprUecKUEe CBEICHUS

Hauanpubie nonsTus muanumetpuu. [ eomerpuueckue purypsl. [lonstue o paBencTse du- ryp.
Ortpesok. PaBeHcTBO 0oTpe3koB. [liiMHa oTpe3ka u ee cBoicTBa. Yroi. PaBeHCTBO yrIiioB.
Benuuuna yria u ee cBoiicTBa. CMeXHbIE U BEPTUKAJIBHBIE YIJIBI U UX cBOMCTBA. [lepnenau-
KYJISIPHBIE IIPSIMBIE.

TpeyroabHuKH

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYroabHUKOB. [leprieHauKkysap k npsimoil. MeauaHnsl,
OHMCCEKTPUCHI U BBICOTHI TPEYTrojbHUKA. PaBHOOEPEHHBIN TPEYrOJIbHUK U €r0 CBONCTBA.
OcCHOBHBIE 33/1a4M Ha IOCTPOECHUE C IIOMOUIBIO LIUPKYIIS U JINHEUKU.

[TapamienpHble npsMbIe

[Tpu3Haky napauieaIbHOCTU IPSIMBIX. AKCHOMA HapajielbHbIX NpsAMbIX. CBOMCTBA mapa-
JEbHBIX MPSMBIX.

CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa

Cymma yriioB TpeyrosibHuKa. COOTHOUIEHHS MKy CTOPOHAMU U yIilaMu TpeyrosibHuka. He-
PaBEHCTBO TpEyroibHUKA. HEeKOTOpBIEe CBOMCTBA NMPSMOYTOJIBHBIX TPEYTOJBHUKOB. [Ipu3Haku
PaBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTrosiHue oT Touku 10 npsmoil. PaccrosiHue
MEXy MapaieJIbHbIMU IPSIMBIMH. 3aJa4H Ha IOCTPOCHHE.

8 kiacc anrebpa
Anrebpanyeckue 1poou
[Tonsitue anredpandeckoit 1podbu. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CoxpalieHue
anreOpanyeckux aApooei. CioxeHne 1 BhIUNTaHKue alredpandeckux Apodei. Y MHOKEHHE U Jie-
neHue anredpandeckux napodeii. Bo3segenue anredpandeckoii 1podu B crernenb. Paronansuoe
BbIpaxkeHHe. PaninoHansHoe ypaBHeHHe. Perienne palnoHanbHbIX ypaBHEHUH (TIepBbIe Mpe-
craBneHus). CTerneHb ¢ OTPUIATEIILHBIM IIEJIbIM ITOKa3aTEeIeM.
OyHKIHA Y = \/; . CBolicTBa KBaJIpaTHOTO KOPHS
Panmonanbubie yncia. [loHsATHE KBaIpaTHOTO KOPHS M3 HEOTPHUIATEIBHOTO yKcia. pparwo-

HaJbHBIE YKciIa. MHOXECTBO I€HCTBUTEIBHBIX YUCEIL. cDyHKI_II/ISI y=~vXxXe¢ee CBOMCTBA U rpa(bm(.

Boinyknocts pynkiun. O6nacts 3HaueHnit pynkunu. CBoiicTBa KBaJpaTHBIX KopHel. [1peo0-
pa3oBaHuE BBIPAXKEHUH, COAEPIKAIIMX ONEPAIUI0 U3BJIEUEHUs KBaJpaTHOrO KOpHs. OcBOOOXK-
JICHHE OT UPPALMOHATIBHOCTH B 3HaMeHarese Apoou. Moayns aeiictBuTenbHOro yncia. I'pagux

GyHKIMH y = |x| dopmyna /x 2 =k |

KBanparnunas pynkuums. ynkuus V= —
X

OyHKIHSA Y = ax’, ee rpaduk, cBoiicta. dymkius Y = —CBOHCTBA, rpaduk. I'mnepborna.
X

Acumnrota. [Toctpoenue rpadukoB GyHkuit y = f(x + 1), y = f(x) + m, y =f(x + ) + m, y = -f(x)
o u3BectHOMY rpaduky yukiuu y = f(X). Kagparusriii tpexuinen. Kaaparnunas QyHKims, ee
cBoiicTBa u rpaduk. [Tonstue orpanuuenHor ¢pyHkinuu. [loctpoeHue u ureHue rpaduKoB Ky-

_ _ 2
COUHBIX (DYHKIIHIA, COCTABNEHHBIX U3 QyHKImi y=C,y = kx+m, V=—-y=ax"+ bx +c,
X

y =+/x I'paduueckoe penienre KBaJipaTHbIX YpaBHEHUH.

KBaaparHble ypaBHEHMS



KBaaparnoe ypaBaenue. [IpuBenennoe (HempuBeAeHHOE) KBaapaTHOe ypaBHeHueE. [lomHoe (He-
MOJIHOE) KBajipaTHOE ypaBHeHUe. Kopenb kBajpaTHOro ypaBHeHus. Pemenue kBaapaTHoro
YpaBHEHHUS METOJIOM Pa3IOKEHUSI HA MHOXKHUTEU, METO/IOM BBIJICIICHUS [TOJIHOTO KBaIpaTa.
Juckpumunant. @opMyiibl KOpHEW KBaJJpaTHOTO YPaBHEHHS. AJNTOPUTM pEeLIEeHUS paluo-
HaJIbHOTO ypaBHEHUsl. BukBasipaTHOe ypaBHeHME. MeTo/ BBeIeHUSI HOBOU nepeMeHHou. Panuo-
HaJIbHBIC YPABHEHUS KaK MaTeMaTHUECKUE MOJICIH PeabHBIX CUTyannid. YactHeie ciryuau ¢op-
MyJIbl KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pasnoskenue kBagpaTHOro TpexuaeHa
Ha JIMHENHbIe MHOXUTENU. MppanuonaibHoe ypaBHEHHE. MeTol BO3BEICHMS B KBapar.
HepaBencrtpa

CaoiicTBa 4MCIIOBBIX HEpaBeHCTB. HepaBeHCTBO ¢ nmepeMeHHOM. Pelienne HepaBeHCTB ¢ nepe-
MeHHOM. JInHeliHoe HepaBeHCTBO. PaBHOCHIIbHBIE HEpaBeHCTBa. PaBHOCKIIBHOE TpeoOpa3oBaHme
HepaBeHcTBa. KBajipaTHOE HEpaBEHCTBO. AJITOPUTM PEILIEHUs KBaIpaTHOIO HepaBeHCTBa. Bos-
pactaromas GyHkius. YosiBarommas ¢yakuus. Mceneqopanue GyHKIME HAa MOHOTOHHOCTS (C
UCIIOJIb30BAaHNEM CBOMCTB YHCIIOBBIX HEpaBeHCTB). [ IpuOnmkeHHbIe 3HAUCHUS 1eHCTBUTEIHHBIX
YKCel, MOTPEIIHOCTh MPUOIMKEHUS, MPUOINKEHHE 110 HETOCTATKY M U30bITKY. CTaHJapTHBIN
BU/I YUCJIA.

8 Kiacc IrcoMCTpPHUA

UYeTrblpexyroJbHUKU. MHOIOYroJIbHUK, BBIMYKJIbI MHOTOYTOJIbHHUK, YEThIpeXyrojibHuk. Cymma
YIJI0B BBITYKJIOIO MHOIOYTOJIbHMKA. BriricaHHbIE U ONKMCAHHbIE MHOTOYroJbHUKU. [IpaBuiibHbIE
MHoOroyroiabHuku. [lapamnenorpamm, ero cpoiictBa M npusHaku. IIpsamMoyronpHUK, KBajapart,
pOMO, MX CBOMCTBA M NMPU3HAKU. Tparenysi, CpeaHss JIMHUS Tpanelny; paBHOOEeIpeHHas Tparie-
nus. OceBast U LEHTpaJlbHAa CHMMETPHSL.

[Tnomans duryp

[TonsTue o miomamyu mwiockux ¢uryp. PaBHococtaBineHHsle 1 paBHOBeNMKHE Gurypsl. [lnomanp
npsiMoyrosibHUKa. [lnomaas nmapamienorpaMmma, TpeyrojibHUKa U Tpaneuuu (OCHOBHBIE (popmy-
7b1). @opMyIibl, BeIpa)Karolye IIIONaAb TPEYroJIbHHUKA: Yepe3 JBE CTOPOHBI U YTOJl MEXKAY HHU-
MU, 4epe3 MEepUMETP U paJinyc BIUCAHHON OKpYyxHOCTH, popmyna ['epona. Ilnomane yersipex-
yrojabHUKa. CBsI3b MEXKAY IJIOLIAJIIMU TOAOOHBIX QUTYP.

[TonoOHbIE TPEYTOIBHUKH

Teopema daneca. [Togobue TpeyronpbHUKOB; KO3 duimeHT nomodus. [Ipuznaku nmogodust Tpe-
yronsHUKOB. Teopema [Iudaropa. [Ipu3Hak paBeHCTBa NPAMOYTOJIBHBIX TPEYTOJbHUKOB. CHHYC,

c
KOCHHYC, TAHT€HC M KOTAaHT€HC OCTPOTO yIJIa MPSIMOYTOJILHOTO TPEYrojabHUKA U yriioB oT 0 ~ 110

90 © Pemenne IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 3aMe4aTeIbHbIE TOUKH TPEYTOJIbHUKA!

TOUYKH MEPECEUEHUs CEPEIUHHBIX MEPIEHAUKYISIPOB, OUCCEKTPUC, METUAH.

OKpy’>KHOCTb U KpyT

Llentp, pannyc, nuamerp. LleHTpabHBIN, BIMCAHHBIM yroJ; BEJIMYMHA BIMCAHHOIO yria. Bi3a-
MMHOE I0JIOKEHUE MPSAMON U OKPYKHOCTH, JBYX OKpy>KHOCTeH. KacaTenbHas u cexymas K Ok-
PY’KHOCTH, PAaBEHCTBO KacaTElIbHBIX, IPOBEJACHHBIX U3 OJHOW TOYKU. MeTprnyeckne COOTHOIIE-
HUS B OKPY’KHOCTH: CBOMCTBA CEKYIIMX, KACATEIBHBIX, XOPI.

OKpy»XHOCTb, BHUCAaHHAs B TPEYTOJIbHUK, U OKPY’KHOCTh OITMCaHHAsI OKOJIO TPEYroJIbHUKA. Brin-
CaHHBIC U ONHUCAHHBIC YETHIPEX YT OJIbHUKHU.

9 kmacc anrebpa

PAIHMOHAJIbHBIE HEPABEHCTBA U X CUCTEMBI

YucrioBble HEPABEHCTBA U MX CBOMCTBA. CIIOKEHUE M YMHOKEHHE YHCIOBBIX HepaBeHCTB. Ore-
HUBAaHME 3HAYEHHUs BBIpAKECHUs. HepaBeHCTBO ¢ OJHOM NepeMeHHON. PaBHOCHUIIbHBIE HEpaBEH-
cTBa. YucioBble NMPOMEXyTKU. JIMHEWHBIE U KBaJApPaTHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB C OJTHOM MEPEMEHHOM.
CHUCTEMBI YPABHEHMUIA



CucreMbl ypaBHEHHI ¢ ABYMs MepeMeHHbIMU. [ paduueckuii METO pelieHus CHCTEMbI YpaBHE-
HUU ¢ AByMs IEpeMEHHBIMU. Pelienne cucteM ypaBHEHU METOAOM MOJCTAHOBKH U CIIOKE-
Hud. CucTtema IByX YpaBHEHHH C IByMsl IEPEMEHHBIMU KaK MOJIEJIb PEalbHOU CUTYalluH
Y1CJIOBbLIE ®YHKIINUA
OyHKIMOHATBHBIE 3aBUCUMOCTH MEXAy BennunHamu. [lonatue dyakiuu. OyHKIUS Kak marte-
MaTH4ecKasi MOJIeJb peaslbHOTO mporiecca. O0macTh onpenencHuss U 00JIacTh 3HAYCHUN (PyHK-
nuu. Crioco6s! 3amanus ¢pynakuuu. ['paduk dyakmuu. [loctpoenue rpadukoB GyHKIUN C 1MO-
Mol npeodpazoBanuit ¢uryp. Hymu gynkuuu. [IpomexxyTku 3HAKOMOCTOSHCTBA (PYHKIIMH.
[TpoMexyTKH BO3pacTaHUsI U IPOMEXKYTKH YObIBaHUS (DYHKIUU.
I[TPOI'PECCHUHN
[TonsiTue umcinoBoil mocienoBaTeIbHOCTH. KoHeuHble M OECKOHEUHBIE I0CIIEI0BATEIBbHOCTH.
Crioco0Obl 3afiaHusl TOCIEI0BATEIBbHOCTH. ApH(PMETHYEeCKass U TeOMEeTpUYecKas MPOTPECCHH.
CaolicTBa 4JIeHOB apu(PMETUUYECKON U reoMeTpudeckoii nporpeccuil. @opmynsl 00IIEro 4YieHa
apuMeTHuecKoil U reoMeTpuueckoil nporpeccuit. @opMysbl CYMMBI N —TIEPBBIX YJICHOB apHud-
METHYECKON M reoMmeTpudeckoil mporpeccuii. Cymma O€CKOHEUHOH TreoMeTpHUYecKOl mporpec-
CUHU, Y KOTOpOH . IIpeacraBnenue GECKOHEYHOW MEPUOIUYECKON IECATHYHON npoOu B
BUJIE OOBIKHOBEHHOH JIpO0H.
SJIEMEHTbI KOMBUHATOPUKU, CTATUCTUKU U TEOPUU BEPOSITHOCTEM
[IpencraBieHre JaHHBIX B BUJE Ta0uu, Auarpamm, rpadpukos. CirydaiiHas n3meHunBocTh. CTa-
TUCTUYECKHE XapaKTePUCTUKU HAaOOpa NaHHBIX: cpeaHee apudmMeTndeckoe, Mearana, Haubob-
1iee ¥ HauMeHblllee 3HadeHus1, pa3max. [IpeacrapneHune o BBIOOPOUHOM HCCIEAOBAHUU.
[TonsiTre 0 cmy4yaifHOM OmbITe U ciiydailHOM coObiTuu. YactoTa ciydaiiHoro coobrtus. CtaTu-
CTHUYECKHH MOJXOJ K MOHSITHIO BEPOATHOCTH. BeposTHOCTH MPOTUBOMONOKHBIX cOObITHIl. Hesa-
BHUCUMBIE COOBITUSI. Y MHOKEHUEM BEPOATHOCTEN. JlocTOBEpHBIE N HEBO3MOXKHBIE COOBITHS. PaB-
HOBO3MOKHOCTb coObITHI. Kitaccuueckoe orpeneneHe BeposiTHOCTH.
Pemenne xoMOMHATOPHBIX 3a7a4 mepeOopoM BapuaHTOB. KoMOMHATOpHOE MPAaBUIO YMHOXKE-
Hus. [lepectanoBku u pakTopual.

9 knacc reomeTpus
BEKTOPBI
Jnuna (Moayns) BekTopa. PaBenctBo BekTopoB. KomnnHeapHbie BekTopsl. KoopainHaTel BEKTO-
pa. YMHOXEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHHUE BEKTOPA IO JBYM HEKOJIIU-
HEapHBIM BEKTOPAM.
METO KOOPAMHAT
VpaBHenue npsmon. KoopanHatsl cepenuHsl oTpe3ka. Popmyna pacCTOSHHUS MEXIY ABYMs
TOYKaMH IUIOCKOCTH. YpaBHEHHE OKpYKHOCTU. M300peTenne MeToaa KOOpAHHAT, TO3BOJISIOIIE-
ro IEPEeBOANTHh T€OMETpUUECKUE 00BEKThI Ha s3bIK anreOpel. P. Jlekapt u I1. ®epma. [Tpumepsr
Pa3IMYHBIX CUCTEM KOOPJMHAT Ha MJIOCKOCTH.
COOTHOULIEHHME MEXJY CTOPOHAMU U YI'JTAMU TPEYI'OJIBHUKA. CKAJIAPHOE
I[MTPOU3BEJAEHUE BEKTOPOB.
CuHyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC OCTPOro YIiia MpsSMOYTOJIbHOTO TPEYroJbHUKA U YIJIOB OT
0 o 180°; mpuBeneHnE K OCTpOMY yriIy. PelieHne npsiMoyroyibHbIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOX1eCTBO. DOPMYIIbI, CBS3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTaH-
T€HC OJIHOTO U TOrO e yria. PemieHue TpeyrojbHUKOB: TEOpEMa KOCUHYCOB U T€OpEMa CHUHY-
COB. 3aMeuaTeabHbIe TOYKH TPeyroyibHUKa. CKansipHOE MPOU3BEIEHNE BEKTOPOB.
JUJIMHA OKPYXHOCTHU U TUIOLIAD KPYT A



YersipéxyronbHuk. [lapamienorpamm, ero cBoMCTBa M Ipu3HAaKd. [IpsAMOyronbHuUK, KBajapar,
poM0O, uX cCBOWcTBa M NpHU3HAKWU. Tpameuus, cpenHss JMHUSA Tpaneuuud. MHOrOyrojbHHK.
Brimykiibie MHOroyrossHukl. CymMMma yrioB

BBIIYKJIOTO MHOTOYyrojibHUKa. IIpaBuiibHblE MHOrOYroibHUKHU. [[IMHA OKpPY)KHOCTH, YMCIIO T; JUIMHA
Iyra okpyxHocTH. OxpyxHocTh M Kpyr. Myra, xopma. Cekrop, cermeHT. LleHTpanbHbIA yrou,
BIIMCAHHBIM YroJj, BEJIMYMHA BIMCAHHOIO yria. B3aMMHOE pacnosio;keHue NpsIMOM U OK- PYKHOCTH,
IBYyX OKpyxHocTel. KacarenpHas U cexyInas K OKpy»KHOCTH, MX CBOMCTBA. BrincaH- Hble U ONIMCAaHHBIC
MHOIOYrojabHUKHA. OKpYXKHOCTb, BIIMCAHHAs B TPEYIOJbHUK, M OKPYXKHOCTb, OIHMCaHHAas OKOJIO
TpEeyrojbHUKa. BrincanHbsle 1 onMcaHHbIE OKPYKHOCTH IPAaBUIBHOIO MHOI'O- YT OJIbHUKA.
JABVOKEHU A

'eomerpuueckue npeodpazoBanusi. llonsarue o paBeHctBe ¢uryp. [lonsitue o

JBUKEHUM: OCEBasi U LIEHTpaJIbHAsl CHMMETPHUH, IapaJuIeIbHbIA NIEPEHOC, IIOBOPOT.

[TousTHe 0 mogo6un GUTyp ¥ TOMOTETHH.

HAYAJIBHBIE CBEJIEHUA U3 CTEPEOMETPUU

Harnsiiaple npeicTaBieHHs O INPOCTPAHCTBEHHBIX (Urypax: KyO, Hapaiesienunel], Npu3Ma, 1
pamuja, map, chepa, Konyc, uuanHap. M3o0pakeHne npocTpaHCTBEHHBIX Guryp. [Ipumeps! ce ueHuil.
MHuororpanauku. IIpaBuiibHbIe MHOTOrpaHHUKU. [IpuMepsl pa3BEPTOK MHOTOTPaHHUKOB, LWIMHIPA U
konyca. [lonsarue o0bEma; enuHUIBEI 00bEMa. OOBEM IPSIMOYTOJILHOTO TapalIe/IeIHIIe a, Kyoa.

TemaTnyeckoe IIIAHUPOBAHUE
Skaace



Ne HaumeHoBaHuUe pa3aeioB, TeM Y4eOHOT0 3aHATHS Koanuect
n/n BO 4acoOB
JInHun
1 Wuctpykrax no Th. PasHooOpa3Hblil Myup TMHUN 1
2 Pa3nooOpa3HbIit MUp JTMHUN 1
3 ITpsimast. Yactu npsimoit. Jlomanast. 1
4 [Tpsimast. Yactu npsimoii. JlIomaHas. 1
5 JlnuHa TuHHAH. 1
6 JlnvHa JTMHUK 1
7 OKpy’>KHOCTb. 1
8 OKpYXHOCTb.
9 O06o0menre U cucTeMaTr3anus 3HaHuii. KoHTpoib. 1
10 Kak 3amuceIBarOT ¥ YMTAIOT YUCIIA. 1
11 CraproBas KOHTpOJIbHas paboTa 1
12 Pumckas nymepanus. Jlecatuunas Hymepauusi. 1
13 Hatypanbnslit psn 1
14 CpaBHeHUE YnCen. 1
15 KoopannaatHas npsmast. 1
16 OxpyrieHne HaTypalbHBIX YHCEI 1
17 KomOunaropssie 3a1auun 1
j(&nendapﬁ@i’ﬁéﬁmk&?ﬁmnue 6 Knacc 1
19 KomOuHaTopHbIE 331291 1
20 O00011eHNEe U cCUCTEMATH3AIlA 3HAHHH. 1
21 KonTponbHas pabota no teme «HarypanbHble unciia» 1
22 Cio’keHH€Ee ¥ BLIYUTAHUE 1
23 Cro)XXeHrue W BBIYATAHUE 1
24 Cio’xeHH€Ee U BLIYUTAHUE 1
25 YMHOKEHHUE U JIeTICHUE 1
26 YMHOKEHUE U JIeTICHUE 1
27 YMHOKEHHUE U JIeTICHUE 1
28 VYMHOXEHUE U JIeJICHUE 1
29 [Topsinok 1elicTBUIl B BBIUUCIEHUAX 1
30 [Topsiiok AeHCTBUI B BEIYUCICHHSIX 1
31 [Topsinok elcTBUIl B BBIUUCIECHUAX 1
32 [Topsiiok 1elCTBHI B BEIUUCICHUSAX 1
33 CreneHp uncia 1




34 CrerneHp 4ncia 1
35 Crenenp yncna 1
36 3agaun Ha IBUKEHUE 1
37 3anauu Ha JBMKEHUE 1
38 3anauu Ha JBMKEHHUE

39 3anauu Ha JBMKEHHUE 1
40 O060011eHNe U cUCTeMaTU3aUs 3HAHUH.

41 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUIA. 1
42 KoHTpouib 110 TeMe «/IeHCTBHsI C HATYPAIBHBIMU YUCIAMU 1
43 CBoOJiCTBa CII0KEHHSI U YMHOXKEHUS 1
44 CBolicTBa CII0KEHUSI U YMHOXKEHUS 1
45 YMHOKEHUE U JIeJICHHE 1
46 VYMHOKEHUE U NeJICHUE 1
47 VYMHOKEHUE U NeJICHUE 1
48 Pemenue 3anau 1
49 Pewmenue 3amau 1
50 Pemenue 3anau 1
51 O00011IeHNE U CUCTEMATU3AIUs] 3HAHUH. 1
52 KoHTpois o Teme «/crnonp30BaHne CBOMCTB IEUCTBUIN» 1
53 Kak 0003HaualoT ¥ CPaBHUBAIOT YIJIbI 1
54 Kak 0003HauaroT U CpaBHUBAIOT YTJIbI 1
55 Bunae! yrinos. M3mepenue yrios 1
56 M3mMepenue yriioB 1
57 N3mepenue yrios 1
58 MHOTOYTOJTBHUKH 1
59 MHOroyroinsH1UKU 1
60 O060011IeHNE ¥ CUCTEMATHU3AIMs] 3HAHU. 1
61 KoHTposb 1o Teme «YTiIbl 1 MHOTOYTOJIBHUKI 1
62 Jlenurenu KpaTHele yuciaa 1
63 Jlenurenu KpaTHBIC YHCIIa 1
64 Jlenurenu KpaTHBIC YHCIIa 1
65 [TpocTeie 1 cOCTaBHBIC YUCIIA 1
66 ITpocTeie 1 cocTaBHbIE YUCIIa 1
67 ITpocTeie 1 cocTaBHbIE YUCIIa 1
68 JlenuMocTh CyMMBI M IPOU3BENCHUS 1
69 JlenmuMOoCTh CYMMBI U TIPOM3BEICHUS 1
70 [Tpu3HaKu AeIMMOCTH. 1
71 [Ipu3Haku nenumocTu 1
72 [Ipusnaku nenumoctu 1




73 JleneHue ¢ 0CTaTKOM 1
74 JleneHnue ¢ octaTkoM 1
75 Jlenenue ¢ ocraTkoM 1
76 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUIA. 1
77 KoHTpouib 110 Teme «/lenumocTs uncem» 1
78 TpeyroJbHUKN U UX BUIBI 1
79 TpeyroabHUKHA U UX BUIBI 1
80 [TpsAMOYTOIBHUKH 1
81 [Tepumerp npsimoyronpHUKa. JlaroHanu npsiMoyroJibHHKA. 1
82 PaBencTBo puryp 1
83 ITpusHaku paBeHCTBa (HUTYD. 1
84 [Tnomane Gurypsl. 1
85 [Tnomane npsiMOyroJbHHUKA 1
86 O060011IeHNE U CUCTEMATU3AIUs] 3HAHUHN. 1
87 KonTponbHas pabota mo Teme « TpeyrolbHUKN U 9eTHIPEXYTOTbHUKID) 1
88 JleneHue 1enoro Ha JA0JIH. 1
89 Uro Takoe 1podh 1
90 [TpaBuiibHBIE U HENIPaBUIbHBIE IPOOH. 1
91 N306paxenue 1podeil ToukaMu Ha KOOPAMHATHON IPSIMOM 1
92 Honu u npobu 1
93 Pemenue 3a/1a4 o TemMe «I0JIH U JPOOw» 1
94 OcHOBHOE CBOMCTBO ApoOH 1
95 PaBHubIe pobu 1
96 [TpuBenenue apodeli K HOBOMY 3HAMEHATEITIO 1
97 Coxkparienue apobeit 1
98 Pemenwue 3a1a4y mo teme «OCHOBHOE CBOMCTBO APOOH) 1
99 CpaBHeHnue n1po0eit ¢ OJMHAKOBBIMU 3HAMEHATENISIMU 1
100 [TpuBenenue apodeii kK 00IMEMy 3HAMEHATEITIO 1
101 CpaBHeHue 1po0eii ¢ pa3HbIMU 3HAMEHATENIIMU 1
102 Hekotopsie apyrue npuémsl cpaBHEHUS IpoOei 1
103 IIpencraBiaeHre HaTypaIbHBIX Yncel Apoosimu .JleneHue u 1poou 1
104 [IpencraBieHne HaTypaJIbHBIX YUCEN APOOSIMHU 1
105 O00011IeHNE U CUCTEMATU3AIUs] 3HAHU. 1
106 KonrtposnbHas padorta no Teme «poldu» 1
107 CroxeHue ¥ BRIYMTaHuEe IpOo0el C OJIMHAKOBBIMH 3HAMEHATEIISIMU 1
108 Pemenue 3amau no teme «CrnoskeHre U BBIYUTaHHUE IPOOei ¢ 1
OJIMHAKOBBIMH 3HAMECHATEIISIMI
109 . 1
CrnoxeHre U BBIYATaHHE APOOEH ¢ pa3HBIMH 3HAMEHATEIISIMH
110 Pemenue 3amau mo teme «CriokeHUE M BEIYMTAHUE IPOOEH C pa3HBIMHU 1

3HaAMCHATCIIIMU»




111 1
JeticTBus ¢ 1poOsMu
112 Pemaem 3amaun 1
113 CwmenranHas 1poob 1
114 Cro)XeHue U BEIYUTAHHUE 1
115 Brigenenue menoi yactu U3 HempaBUIbLHOU IpoOu 1
116 [Ipencrasienue cmeranHoM 1podu B BUI€ HETPABUILHOM. 1
117 CrnosxeHre CMeIIaHHBIX Apo0eit 1
118 Brrunranue cMenmanHbIX Apooei 1
119 [TpaBuno yMHOKEHUS ApOOECH. 1
120 1
YMHOXeHHe ApoOH Ha HATYpAJIbHOE YHCIIO M CMEIIaHHYIO JPOOb.
121 Pemenne 3amau
122 N 1
Pa3nbie nefictBus ¢ 1poOsMu
123 Pemraem 3agaun 1
124 B3anmuo oOpaTHbIe uncia 1
125 [IpaBuno nenenns apodeit 1
126 Henenue npobeii 1
127 Paznbie nefictBus ¢ 1poOsMu 1
128 P 1
eIlIEHHE 3a1a4d Ha YaCTU
129 Pemenne 3anaq no teme «Jlenenue npo6eii» 1
130 Haxoxaenne yacTu 1eI0T0 1
131 Pemrenne 3amau mo reme « HaxoxxmeHne 4acTu Leaoroy 1
132 HaxosxaeHue 111010 Mo ero 4acTu 1
133 1
Pemenue 3agay mo teMe «HaxokIeHue 1eNoro mo ero 4acTu»
134 Pasurle 3agaun 1
135 Pemaem 3HaKoMyto 3a1aqy 1
136 3aauyu Ha OBHKEHUE 1
137 3amaun Ha COBMECTHYIO paboTy 1
138 Penrtenue 3amau 1
139 CrapuHHbIe 337244 Ha IpOOH 1
140 N 1
O0001IeHNEe U cCUCTEMATH3AIlNAs 3HAHHH.
141 KonTponbHas padota no Teme «JleicTBus ¢ 1poOsIMm» 1
142 I'eomeTpuyeckue Tena 1
143 MHororpaHHuKu 1
144 [Mapannenenunen,kyo 1
145 [Tupamuga 1
146 W3mepenns napaiienenurneaa 1
147 Enuanner ooséma. 1
148 O6BeM NpsIMOYTOJILHOTO NapaJlIeNenuIea 1
149 Uto Takoe pa3BEPTKH 1




150 Pa3BepTku NpsSMOYTOJIBHOTO MapaJIeNIeUIea U THPaAMHUIbI 1
151 O0001IeHre U cUCTEMAaTU3aLMs 3HAHUN 1
152 KonrtposnbHas pabora no reMe « MHOTOTpaHHUKI 1
153 Kax ycTpoeHbI TaOIHIIbI 1
154 Urenue Tabaui 2
155 Kak cocraBisth TaOIHIIbI

156 CronbuaTble TuarpaMMblL,YTEHUE W TOCTPOCHHE JHarpaMm 1
157 KpyroBble guarpaMMpl, YT€HHE KPYTOBBIX JHATPaMM 1
158 Onpoc 00IIeCTBEHHOTO MHEHHSI 1
159 COop u npeacTaBiaeHue 0OMECTBEHHOI'O MHCHHS 1
160 O060011eHIEe U CHUCTEeMAaTHU3alus 3HAHUN 1
161 KonTponbhas pabota no teme: « TaGnuipl 1 1uarpaMMbD) 1
162 CaoiicTBa AeCTBUN 1
163 JleiicTBus ¢ HATYpaJIbHBIMHU YUCIAMH 1
164 Hcrnonp30BaHWE CBOWCTB JEHCTBUI MPU BHIYUCICHUSX. 1
165 Pemenue 3aay no teme « JlelictBus ¢ ApoOIMu» 1
166 Pemenue 3aa4 no teme « JlefictBus ¢ 1po0simu» 1
167 KonTponbnas paboTa 3a Kypc 5 kiacca 1
168 Pemenue 3ama4 mo reme «COBMECTHYIO paboTa 1
169 I'eomeTpryeckuii MaTepuan 1
170 [ToBTOpEHME 1O TeMe « YTIIbD» 1
171 [ToBTOpenue TeMbl «TpeyroibHUKN U YETHIPEXYTOIbHUKI) 1
172 IToBTOpenue teMsl : « OOBEM napaienenunesa

173 IToBTOpenue no tems! "Jenumocts yucen" 1
174 IToBTOpenue no Templ"Pemienne 3agad.» 1
175 O0001eHne U cUCTEMAaTH3AINS 3HAHUI. 1

TemaTtuueckoe IJIAaHUPOBAHUEC 6 xiacc




Neni/m

HaumeHnoBaHue pa3aesioB, TeM y4eOHOIO 3aHATHS

IloBTOpPEHME
1 IToBropenune. TpeyroibHUKN U UX BUIBL. [IpAMOYTroJbHUKH. 1
2 CpaBHeHue po0eit. 1
3 Cli0)XKeHHUE M BBIUMTAHUE CMEIIIAaHHBIX IPOOCH. 1
4 Cli0)KeHHUE M BBIUMTAHUE CMEITAHHBIX IPOOCH. 1

Jlpo0u ¥ NPOLEeHTHI
5 YTto MBI 3HaeM 0 IpoOsIX 1
6 OCHOBHOE CBOWMCTBO ApoOH 1
7 Breruucienns ¢ npo6smu 1
8 [TpaBuiia geiicTBHii ¢ APOOIMHU 1
9 "MHorostaxHsie" 1poou 1
10 Pemenue 3amau 1
11 OcHOBHBIE 3a71a4H Ha IpoOu 1
12 Haxoxxnenne yactu oT uncia 1
13 Haxoxxedue uuciia 1o ero 4actu 1
14 Kakyro yacTh 0IHO YHCIIO COCTABISAET OT APYrOro 1
15 BxoaHasi KOHTpOJIbLHAs padoTa 1
16 UTto TaKoe MpoIeHT 1
17 Haxosx/ieHue nmporeHTa oT 4rciia 1
18 Pemaem 3a1aun Ha IPOLICHTHI 1
19 Pemenwue 3amau 1
20 CaMoCTOsITeIbHOE PEHICHUE 3a/1a4 Ha TPOIEHTHI 1
21 CronbuaTpie TUarpaMMel 1
22 Kpyrossie quarpamMmbl 1
23 UreHue 1 NOCTPOSHHE CTONIOYATHIX THArpaMM 1
24 Pemenue 3a1a4 Ha JpoOU U IPOLIEHTHI. 1
25 KonTpoubsnas paboraNel mo Teme: «/Ipodu U npoueHTHI» 1

IIpsiMble HA MJIOCKOCTH H B MPOCTPAHCTBE
26 ITepecekaromuecs npsimble 1
27 [TapannenpHble NpsiMble 1
28 PaccTosiHMe Mex 1y napauieIbHbIMU IPSIMBIMU 1
29 PaccrositHue B mpocTpaHcTBe 1
30 Paccrostame. Pemenwue 3amay. 1
31 Permenne 3anad no teme «lIpsiMple Ha MIOCKOCTH U B IPOCTPAHCTBE 1
32 KonTposbHnas padora Ne2 no reme: «IIpsiMble HAa IJIOCKOCTH U B 1

NMPOCTPAHCTBE»

JecsiTnunble 1podH
33 Jlecstuunas 3anuck apodeit 1
34 N300paxenne qecITHUHBIX Jpobeil ToukaMu Ha KOOPAMHATHOM MpsSMOii 1
35 [lepexo OT OAHUX €IMHULL U3MEPEHUS K JPYTHUM 1
36 ITepeBos1 0OOBIKHOBEHHOH JIpOOH B AECATUUHYIO. 1
37 BripakeHue BeIMYuH Ipo0sMu. 1
38 PapHble necsatuynble a1pobdu 1
39 CpaBHEHHUE | yIIOPSJOYNBAHNE JECATHIHBIX IPOOe 1
40 Pemenue 3amau no teme: «Jlecatuansie Apodm» 1
41 KontpoubHas padora Ne3 no reme: «/lecaTHUHbIE APOOH» 1

JeiicTBHSA ¢ 1eCATHYHBIMH TPOOAMU
42 CrnoxeHue IeCATUYHBIX Tpo0eit 1
43 Brruntanue aecSITHIHBIX ApOOEi 1
44 JleiicTBrs ¢ OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSIMH 1
45 Pemenue 3amau 1
46 YMHOkeHue aecatuaHoi qpoou Ha 10,100. 1

1000 u 1. JI.




47 Jenenue necarnanoit apodu Ha 10,100, 1
1000 u 1. JI.
48 YMHOXeHue u genenue aecsatuynoit npoou Ha 10,100u 1000 1
49 YMHOXKEHHUE ACCITUIHBIX IPOOCH 1
50 YMHOXEHHE IeCATHYHON APOOU HA HATYPAITBHOE YUCIIO 1
51 Pa3Hbie nelicTBHS C IECATUYHBIMU APOOSIMU 1
52 Pemenwue 3amau 1
53 YMHOXKEHUE AECIATUIHONU TPOOH Ha OOBIKHOBEHHYIO 1
54 Pemenue 3amay «YMHOKEHUE JECATUYHBIX IPOOCH» 1
55 Jlenenne necATUYHBIX APO0eii, KOTAa YaCTHOE BBIPAXKACTCS JECATUYHON IPOObIO 1
56 Jlenenue necaTHYHON APOOH HA HATYPAIBHOE YUCIIO 1
S7 Jlenenue necaTHUHOM qpoOu Ha JECATUYHYIO 1
58 Bprumnciienre 4acTHOTO JECATUYHBIX po0ei B 001eM ciydae 1
59 Pa3zuble neiicTBUS C IECITUUHBIMU JPOOSIMHU 1
60 Pemienue 3amau 1
61 Jlenenue necaTHYHBIX ApoOCi 1
62 CamocrosTenpHas padora 1o reme «JledcTBus ¢ ApoOsIMu» 1
63 Kak okpyrisiroT necsaTuuynbie 1podu 1
64 [TpaBuyI0 OKpyTIIEHUE NECATHYHBIX TpoOeit 1
65 Haxosxienne npuOImkEHHOT0 4aCTHOTO 1
66 OKpyrJIeHHe JeCITHYHBIX Apo0ei 1
67 Pemenue 3aiay no teme: «JleicTBUS ¢ AECATUYHBIMU JPOOSIMI 1
68 KonTpoabsnas pa6ora Ned4 no teme: «/leiicTBus ¢ 1eCATUIHBIMY JPOOSIMID) 1
OKpYXKHOCTH
69 Bsanmnoe pacrnosioxkeHne npsiMor U OKpY>KHOCTH 1
70 [TocTpoenne kacarenbHON 1
71 JIB€ OKpY>KHOCTH Ha IJIOCKOCTH 1
72 Touku paBHOyAaNEHHBIE OT KOHIIOB OTpE3Ka 1
73 ITocTpoeHue TpeyronbHUKa 1
74 HepaBeHCTBO TpeyronbHuKa 1
75 Kpyrusle Tena 1
76 KonTposbHas padora NeS no teme: «OKpYy:KHOCTb» 1
77 Pemenue 3amau 1
OTHolIEHNS U MPOLEHTHI
78 UTo Takoe OTHONICHHE 1
79 OTHoOLIEHNUE IBYX YHUCEI 1
80 JleneHue B JaHHOM OTHOILIICHUH 1
81 OTHOIIEHUE BEJINYKH. 1
82 UTto Ha3BIBAIOT MacmTabom 1
83 [IpencraBneHue NporeHTa AecITHYHONW APOOBIO 1
84 BripaxkeHue 1poOH B MPOIEHTAX 1
85 Pemenue 3amay o teme «IIpomieHTHI U AeCATUIHBIE TPOOH» 1
86 Briuncnenue npoueHToB OT 3aJaHHON BEJIMYHUHbI 1
87 YBenuueHrne U YMEHBIICHHE BEJTMIHHBI HA HECKOJIHKO IPOIICHTOB 1
88 OxpyrieHue U NpuKuaKa 1
89 CKOJIBKO TIPOIICHTOB OJTHO YHCJIO COCTABJISIET OT JIPYToro 1
90 Perienue 3anau 1
91 BrIpaskeHne OTHOIIEHNUS B IPOLEHTHI 1
92 OKpyTJIeHHEe U TPUKHJIKA 1
93 Pemenue 3a1a4 no reme: «OTHOIIEGHUS U TPOIICHTHD» 1
94 KontposbHnas padoraNe6 no reme: «OTHOIIEHHUSI M IPOLEHTHI 1
Breipakenus, popMyJibl, ypaBHEHHS
95 MarteMaTnyecKkne BhIpaXeHUs 1




96 MateMaTHueCcKue NPeII0KEeHUS 1
97 UYuciioBoe 3HaueHUE OYKBEHHOTO BBIPAKCHUS 1
98 Brruncnenue 3HaueHN OYKBEHHBIX BBIPAKCHUN 1
99 Hekoropsie reomerpruueckue GopmMyibl 1
100 ®dopmyna croumoctu. Dopmyra myTH 1
101 Cocranenue (popmys1 U BEIYHCICHHE 110 (hopMysIamM 1
102 Uucno nu. Popmyna JUIMHBI OKPYKHOCTH. 1
103 DopmyIsl IONIAAN Kpyra U 00bEMa mapa 1
104 YpaBHEHHUs Kak MEPEBOJI YCIOBHS 3a]1a4l HA MATEMaTHYCCKUH SI3BIK. 1
105 Pemienue ypaBHeHUiA. 1
106 Pemenue 3a1au ¢ TOMOIIBI0 YpaBHEHU. 1
107 Pemenue ypaBHeHUH. 1
108 Pemenue ynpaxxnenuii mo teme: «BoipaskeHust, popMyIibl, ypaBHEHHS» 1
109 KonTposbHasi paGoTraNe7 mo Teme: « BoipaxkeHus, Gopmyabl, ypaBHEeHHD) 1
Cummerpust
110 Touka, cHMMeTpHYHAsI OTHOCUTEIBHO MpsiMoii. CUMMETpPHS U PaBEHCTBO. 1
111 3epKajibHasi CUMMETpUS 1
112 CummerpuuHas durypa. 1
[TpstMOyTOTBHHK, pAaBHOOCIPEHHBIN TPEYroJIbHUK, OKPYKHOCTh
113 CummeTpusi B IPOCTPAHCTBE. 1
114 CHUMMETpHSI OTHOCUTEIBHO TOYKH. 1
115 LleaTp cummeTpuu GuUrypsi 1
116 Pemenue 3aa4 no teme: «CUMMETpHUSI»
117 KoutpoabHas padora Ne§ nmo teme: «Cummerpus» 1
Ieabie yncaa
118 Uucia, NpOTUBOIONIOKHbBIE HATYPAJIbHBIM. 1
119 MHOK€eCTBO LEIIBIX YHCEIL. 1
120 Psan nenbix yncen. M3o0paskeHue MenbiX Yucen TOYKaMU Ha KOOPIWHATHOU 1
IPSIMOM.
121 CpaBHeHUE U yHIOPSA0OYMBAHUE LIEIBIX YHCET 1
122 CriokeHue IBYX IENBIX YUCEI OJTHOTO 3HaKa, Pa3HbIX 3HAKOB. 1
123 Brruncnenre cyMMbl HECKOIBKUX LIEJIBIX YMCEI, BEIUMCICHUE YUCIOBBIX 3HaueHuid | 1
OYKBCHHBIX BBIPOKCHU.
124 [IpaBuno HaXOXKAEHUS Pa3HOCTH JIBYX LIEJIBIX YHCEI. 1
125 Brruncnenue 3Hau€HUH BBIPAXKEHUI, COJIEPKAINX JEHUCTBHSI CIIOKEHUS U 1
BBIYMTAHUSI.
126 Brruncnenue 3HaueHN OYKBEHHBIX BBIPAKCHH. 1
127 YMHOXEHUE HEIbIX YHCell 1
128 JleneHue mebIX dnuces 1
129 Pasnrble geiicTBUA ¢ LEIBIMHA YHCIAMUA 1
130 Beraucnenne 3HadeHni OyKBEHHBIX BBIPAKEHUH 1
131 Pemenne 3agau mmo teme: «llenbie uncuaay 1
132 KonTpoJsbHnas padora Ne9 no teme: «Ilesbie uncaay 1
PanuoHajbHbIE YHCIA
133 PamnnonanbHuble yncaa 1
134 Koopaunarnas npsimast 1
135 N300pakeHre pallnOHAIbHBIX YHCEN TOUYKAMH Ha KOOPIUHATHOM MPSMOIA. 1
136 CpaBHEHHE paIMOHAIBHBIX YUCEIl C TOMOIIBI0 KOOPAWHATHOHN MPSIMOH. 1
137 [lonsiTHE MOAYIs UnCa. 1
138 [TpaBuia cioxeHus palMOHATBLHBIX YHMCEN OJHOTO 3HAKA, PA3HBIX 3HAKOB. 1
139 CBOIICTBA CJIOKEHUSI, CBOMCTBO HYJISI TIPH CIIOKEHUU. 1
140 Brruntanue paMOHAIBHBIX YUCEIL. 1
141 YMHOXEHUE U JCJICHUE PAIMOHAIBHBIX YHCEII, IPABUJIA 3HAKOB NMPHU YMHOKCHUH 1




IEICHNN.

142 CBOWMCTBO YMHOKCHHS U JICJICHUS. 1
143 Pemenue 3a1a4y mo Teme «Y MHOKEHUE U JICJICHUE PAIIMOHAIBHBIX YHCEID) 1
144 [Tpumepsl pa3aTuYHBIX CUCTEM KOOPJIMHAT B OKPY)KAIOIIIEM MHUDE. 1
145 YT0 Takoe KOOPAMHATHI 1
146 [IpssMmoyrosibHast cUCTEMa KOOPIMHAT. 1
147 KoopauHatsl TOUkH. 1
148 Pemienue 3agau no reme: «PanrioHanbHbIe YnCay 1
149 KonTposbHasi padora Nel( mo teme: «PannoHajbHbIe YHCIA» 1
MHOroyroJibHUKM 1 MHOTOTPAHHUKH 9 4 +14 npoM. ATT.
150 [lapannenenumnen. [Tapamienorpamm 1
151 CaolicTBa napasuienaorpaMma. Bupl napajiienorpaMmmoB. 1
152 Kaxoit MHOTOYTOJIbHMK Ha3bIBAIOT TPABUILHBIM 1
153 O npaBWIbHOM IeCTUYTONbHUKE. OKPY)KHOCTB M MPABHIILHBIA MHOTOYTOJIBHHK. 1
154 PaBHOBenMKHE ¥ PaBHOCOCTABIICHHBIE (PUTYPBHI 1
155 [Tnomanpe napamienorpaMma U TpeyrojabHHUKA. 1
156 Pemenue 3anay no teme «llnomane napamuienorpaMma U TpeyroJIbHUKA 1
157 [Tpusma. [IpusMbl B apXUTEKTYpeE. 1
158 [Tapamrenenume. 1
159 Permenune 3anay no teme: «MHOTOYTOJIbHUKYA U MHOTOTPAHHUKID) 1
Muo:xkecTBa. KomOunaropuka
160 MHOXeCTBO, PIIEMEHT MHOXKECTBA. 3aIaHue MHOKECTBA. 1
161 Brinesenne moaMHOXECTB 1
162 Omnepanyu HaJ MHOXKECTBAMHU 1
163 [TonsiTue knaccudukanuu. 1
164 [TocTpoenne kinaccupuKaImii
165 Pemenne koMOMHATOPHBIX 3a7a4 NepeOOPOM BapUAHTOB 1
166 Perenrie KOMOMHATOPHBIX 33/1a4 C MTOMOIIBIO TOCTPOCHUS IEPEBa BO3MOMKHBIX 1
BapHAHTOB.
167 TeopeTnko- MHOXECTBEHHbIE MOJIESTH HEKOTOPBIX KOMOMHATOPHBIX 3a7a4 1
IloBTOpEHME
168 KontposnbHas pabora ( uTOroas ) 3a Kypc 6 kiacca 1
169 AHaJM3 KOHTPOJIHHON pabOTHI 1
170 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
171 [ToBTOpeHue no reme «J{elCTBUS C TeCATUIHBIMU APOOSIMHU.» 1
172 IToBTrOpenue no teme: « IIponeHTo 1
173 IToBTOpEeHue no teme:»leCcTBUS ¢ PALlMOHAIBHBIMU YU CIIAMK) 1
174 IToBropenue. ['eomeTpruecknii MmaTepual. 1
175 O0001IIeHNE U CUCTEMATU3ALUs 3HAHUI. 1




I'eomeTpus 7 kiacc

Ne n/mt Tema ypoxka Komu
4eCTB
0
4acoB
HayanbHble reoMeTpruyecKue cBeeHUs
1 Beenenue. 1
2 Toukwu, mpsiMbIe, OTPE3KHU. 1
3 Jly4 u yron 1
4 CpaBHEHHME OTPE3KOB U YIJIOB 1
5 N3mepenune oTpe3koB 1
6 N3mepenue yrioB 1
7 CMexHbIe U BEPTUKAIBHBIE YIJIbI 1
8 [eprieHAUKYIISPHBIE IPSIMBIE 1
9 Pemenue 3amaq 1
10 KontpoabHas padora no teme «HauajibHble reoMeTpuyecKue 1
CBeJIeHHUS»
11 3a4ér no reme «HauanbHble cBegeHUs 1
TpeyrojibHuku
12 TpeyronbHuKH 1
13 IlepBslii mpU3HAK PABEHCTBA TPEYTOJIBHUKOB 1
14 Pemienue 3a1a4 Ha MpUMEHEHUE NEPBOIO NPU3HAKA PaBEHCTBA 1
TPEYTrOJIbHUKOB
15 [lepnenquKymsp K OpsIMOM. 1
16 Menauanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA 1
17 CaoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA 1
18 Bropoii npru3Hak paBeHCTBA TPEYTrOJIbHUKOB 1
19 Pemienue 3a1a4 Ha MPUMEHEHUE BTOPOTO MTPU3HAKA PABEHCTBA 1
TPEYTOJILHUKOB
20 Tperuit npr3HaK paBeHCTBA TPEYTOJIbHUKOB 1
21 Pemrenue 3amay mo nmpusHaKaM paBeHCTBA TPEYTOJILHUKOB 1
22 3ajaun Ha TOCTPOEHUE. 1




23

3anaun Ha noctpoeHue. OKpyKHOCTb

24 [TocTpoeHue uupKysIeM U JIMHEHUKOMN

25 Pemrenue 3anau Ha mocTpoeHUE.

26 KonTpoabHas padora no teme «IlIpu3Haku paBeHCTBa
TPeyroJbHUKOB»

27 AHanM3 KOHTPOJIbHOU paboThl. Permenue 3a1au

28 Pemenue 3amau «TpeyroasHUKM»
IMapaJtesbHbIE TPAMbBIE

29 Omnpenenenne napaieabHbIX MPSIMBIX.

30 Omnpenenenne napauienbHbIX MPSIMBIX. [[pu3HaKy mapamuieTbHOCTH
IPSMBIX

31 [Tpu3Haky mapaieaIbHOCTH IBYX MPSIMBIX

32 Pemenue 3a1a4 Ha npUMEHEHNE MPU3HAKOB APaAIICIIEHOCTH ABYX
IPSMBIX

33 OO0 akcmoMax reoMeTpur. AKCHOMa MapaJIeTbHOCTH MPSIMBIX

34 CaoiicTBa napamuienbHbIX MPSIMBIX

35 CaoiicTBa napamienabHbIX NpsAMbIX. Perienne 3agau

36 Pemienue 3a1a4 Ha MPU3HAKU MAPAJUIETBHOCTH MPSIMbIX

37 Pemenue 3anau. [lpu3Haku napanaenbHOCTH NMPSIMBIX.

38 Pemenue 3anau no teme «lIpu3Haku 1 cBOiCTBa mapanenbHbIX
TIPSIMBIX)

39 Pemenue 3anau . [logroroBka Kk KOHTPOJIBHOH paboTe

40 KontpoabHasi padora no teme « [lpusHaku napajiejbHbIX NPSIMBIX»
CoOoTHOIIEHUSI MEKTY CTOPOHAMH H YIJIaMH TPEYroJIbHUKA

41 CyMMa yriioB TpeyroJibHUKa

42 Buemnuil yron tpeyroasHuka. Teopema 0 BHEIIHEM YTIIie TPEYroJIbHHUKA

43 Teopema 0 COOTHOMIEHHUSIX MEKAY CTOPOHAMH H YTIIAMHU TPEYTOJIbHUKA

44 Teopema 0 COOTHOMIEHHUSIX MEKAY CTOPOHAMH M YTIIAMH TPEYTOJIbHHKA.
Pewenue 3anau

45 HepaseHncTBo TpeyronbHuKa

46 Pemenue 3anay. [TogroroBka K KOHTPOJILHOU paboTe.




47

KonTposbHas padora no teme: «CoOTHOILIEHHE MEKITY CTOPOHAMH H
yYIJIaMH TPEYTroJIbHUKA)

48 AHanu3 ommb0K KOHTPOIBHOH paboTHI

49 Hekotopsle cBOMCTBA NPAMOYTOJIBHBIX TPEYTOJILHUKOB

50 Hexkotopsle cBolicTBa NPAMOYTOJIBHBIX TPEYTOJIBHUKOB. Pemenue 3anay

o1 IIpu3Haky paBeHCTBA IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB

52 Pemenue 3anau mo teme «IIpsMOYToNIbHBIE TPEYTOIBHUKIY

53 Pemenue 3anay. TpeyroabHUKY.

54 PaccrosHue ot Touku 10 npsmMoi. PacctosHue Mexay napasuieabHbIMU
MPSIMBIMH

55 [TocTpoeHue TpeyroyibHUKA IO TPEM dJIEMEHTaM

56 Pemenue 3agau. [loctpoeHne TpeyroibHUKOB.

57 Pemenue 3agau Ha moctpoeHune

58 Pemenue 3anay no teme «TpeyroibHUKI»

59 Pemenue 3anau. [loaroroBka Kk KOHTPOJIbHOM padoTe.

60 I'onoBasi koHTpOILHASA padoTa

61 Pemenue 3amau
IloBTOpEHME

62 IToBropenue. HauanbHble reoMeTpUYECKUEe CBEICHUS

63 IToBropenue. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB.

64 IToBropenue. PaBHOOEIpEHHBIH TPEYTrOIbHUK.

65 IToBropenue. IIpAMOYTOIBHBIN TPEYTOIBHUK.

66 [ToBropenwue. [lapannensHbie IpsSMBIE.

67 [ToBTOpenue. Pemenue 3aiay no Teme «napajuieabHbIe MPSMBbIE»

68 [ToBropenue. COOTHOIICHUS MEXIY CTOPOHAMH U YTIIAMH TPEYTOJIbHUKA

69 [ToBTropenue. Penrenue 3aa4 Ha COOTHOIICHUE MEKIY YTIIIaMH U
CTOpPOHAMHU TPEYTOJIbHHKA.

70 IToBTOpEeHMe. 3aaun Ha IOCTPOECHUE




Anrebpa 7 kiacc

No Tema ypoxka KonnuecTtBo
n/n 4acoB
Jlpo0u ¥ MPOLEeHTHI
1 CpaBuenue apo0eit 1
2 Brrancnenus ¢ pauroHaIbHBIMU YHCIIAMHU 1
3 UwucnoBbIe OICTAHOBKU 1
4 CreneHb ¢ HaTypajIbHBIM [10KA3aTEIEM 1
3) Brruncnenue BeIpaK€HUN CO CTENIEHAMU 1
6 [Tepexos OT MPOIIEHTOB K ACCATUYHON IPOOH U 0OpaTHO 1
7 Pemenue 3ana4 Ha nmpoueHTsl. HaxoxaeHue nporeHTa oT yucia 1
8 Pemenue 3anaq Ha mpoueHThl. HaxoxkieHue nporenTa ot yucia 1
9 CratucTudeckre XapakTepUCTHKU: CpefHee apupMeTHIeCKoe, MOa, 1
pa3zMax.
10 | IlpumeHEHHUE CTAaTUCTUYECKUX XapaKTEPUCTUK 1
11 | Bxoanasi KOHTPOJILHAsI padoTa 1
IIpsimasi u oOpaTHasi NPONOPUUOHAIBLHOCTH
12 | AHanu3 KOHTPOJILHOW pabOThI. 3aBUCUMOCTH U (POPMYIIBI 1
13 | Beruucnenus no ¢popmynam 1
14 | [Ipstmast mponOpLUMOHATBHOCTh 1
15 | ObparHas nponopIHuOHATHHOCTD 1
16 [Tponopiuu. Pemenne 3a1a4 ¢ mOMOIIBIO TPOTOPIIHIA 1
17 | [IponopuroHanbHOE JIeIeHNE 1
18 Pemenue 3a1ay Ha TPOMOPIIMOHATILHOE ICJICHNE 1
19 | KonrpoabHnas padora no teme «IIpsimast u odopaTHas 1
NPONOPUHOHAJIBLHOCTH.
BBenenue B anredpy
20 AHanmm3 KOHTPOJIBHOU paboThl. byKkBeHHas 3armich CBOMCTB AecTBuil Hax | 1
qrcIaMu
21 | IlpaBmiia nmpeoOpa3oBaHus OyKBEHHBIX BhIpaKEHUH. Anredpanyeckue 1
CYMMBI
22 [TpaBuno npeobpazoanus nmpousBeneHus. Kosdduiment nponsseaeHus 1




23 | IlpaBmia pacKpbITHs CKOOOK 1
24 | PackpeiTHe CKOOOK 1
25 | IlpuBenenue nogoOHBIX cnaraeMbiX. YucioBoi ko3ddunment 1
26 [IpuBeneHne MOTOOHBIX CIAraeMbIX 1
27 KonTposbHas pabora no teme «BBenenue B ajaredpy». 1
YpaBHeHust
28 | AHanu3 KOHTPOJIbHOU paboThl. AnreOpanyeckuii cnoco0 pereHus 3aaa4y 1
29 Pemenue 3amau anredpandeckuM criocooom 1
30 | Kopuu ypaBHeHMUS. 1
31 | Pemenue ypaBHenuii. [IpaBuio nepenoca ciaraembix 1
32 | Peurenue ypaBaenuil. [IpuBenenue ypaBHeHus K BUIy ax=Db 1
33 | Pemenue ypaBHenuii. OTpab0oTKa HABBIKOB PEIlICHUs] ypaBHEHUIN 1
34 | Pemenue 3aau ¢ nomouibio ypaBHeHuil. CoctaBieHne ypaBHEHHUs 110 1
YCIIOBHIO 3a]1a4d
35 Pemenue 3aga4 Ha IBUKEHHE C MOMOIIBIO YPaBHEHUI 1
36 Pemenue 3aay ¢ TOMOUIBI0 YpaBHEHU 1
37 Pemenune 3anay. [loaroroBka k KOHTPOJIBHOM paboTe. 1
38 | KonrpoabHasi padoTa 1o Teme «YpaBHeHHsD) 1
Koopaunartsl u rpaduxku
39 | AHanu3 KOHTPOJIBHOHN paOOTHI. 1
40 MHO0kK€ECTBO TOYEK Ha KOOPIUHATHON MPSAMOM 1
41 PaccrosiHre Mex 1y TOUKaMH Ha KOOPJIWHATHOW MIPSIMOM 1
42 | HaxoxaeHue AJIMHBI OTpe3Ka U KOOPIUHATHI €r0 CepelnHbI 1
43 | MHOX€eCTBO TOYEK Ha KOOPAMHATHOM IJIOCKOCTH. 1
44 | MHOX€eCTBO TOYEK Ha KOOPAMHATHOM MJIOCKOCTH. 1
45 KontponbHas pabota 3a 1 momyroaue. 1
46 | AHanmu3 KOHTPOJIBbHOM paboTHI. 1
47 I'paduku: y=x, y=-x 1
48 | I'padpuxu: y=Ixl 1
49 | I'paduku 3aBHCHMOCTH Y=X" U y=X" 1
50 | Eme HeckonbKO BaXHBIX TpadukoB. 3a4€T o Teme «KoopauHatel u 1
rpaduxm
51 I'padpuiku Bokpyr Hac 1




52

KonTpoasHnas padora no teme «Koopaunarsl u rpagpuxu’

CBolCTBA CTENEHHU C HATYPAJbHBIM MOKAa3aTeJIeM

53 | JleneHue creneHeit ¢ HaTypaabHBIM I1OKa3aTelIeM

54 | CreneHb cTeneHu

55 | YMHOXeHHE CTeNeHel ¢ HaTypajIbHbIM [10Ka3aTelleM

56 CreneHb NPOU3BEACHUS U IpOOH

57 | Pemenne koMOMHATOPHBIX 3aaa4. [IpaBuio yMHOXKEHUSI.

58 | Pemenune koMOMHATOPHBIX 3a7ad.

59 | [TepecranoBku. N-dakropuan.

60 | [lepecraHoBKH.

61 | KourpoabHasi pagora no reme: «CBoiiCTBa CTeNeH! ¢ HATYPAJIbLHBIM
NoKa3aTeJaemM».
MHoro4/jeHsl

62 | AHanu3 KOHTPOJIbHOW paboThl. OHOWIEHBI U MHOTOUJICHBI.

63 | CnoxeHue U BEIYUTAaHWE MHOTOYICHOB. ANreOpandeckasl Cymma.

64 CrnosxeHue ¥ BBIMUTAaHHE MHOTOUJICHOB CTOJIOMKOM.

65 | YMHOXEHHE OTHOYWIeHA Ha MHOTOWIEH.

66 | YmpomieHue BeIpaKESHUH.

67 | YMHOXEHHEe MHOTOWIEHa Ha MHOTOWIeH. [IpaBriio yMHOXKEHHS.

68 | YMHOXEHHEe MHOTOUYJIEHA HA MHOTOYJICH.

69 | YopouieHne BeIpaKeHHHA

70 | ®opmynbl KBagpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

71 | Ilpumenenue Gpopmyi KBajpaTa CyMMbI U KBaJpaTa pa3HOCTH.

72 | YrpouieHue BeIpaKeHHH

73 | KourpoabHasi pagora no reme: « MHOro4JIeHbI»

74 | AHanu3 KOHTPOJIbHOW paboThL. Perenne ypaBHeHUH.

75 | Pemenue 3a1a4 ¢ NOMOIIBIO YPAaBHEHUH C HCIIOIb30BAaHUEM CXEM.

76 Pewrenne 3a1a4 ¢ IOMOIIBIO YPaBHEHUH.

77 | KonrpoabHas padora no teme: «Pemenue 3a1a4 ¢ noMombI0




YPaBHEHHUI».

Pa3znoskeHnne MHOTo4JeHOB HA MHOKUTEIN

78 | AHanu3 KOHTPOJIbHOW paboThl. BeiHECEHHE 00IIeT0 MHOKHTEIS 3a CKOOKH. | 1
79 Paznoxenue apo6eit. Cokparienue apo0eid. 1
80 | Croco6 rpynmupoBKH 1
81 Paznoxxenne Ha MHOXKHUTEIN CITIOCOOOM TPYIITUPOBKH. 1
82 [Ipumenenue crioco6a rpynImupOBKH. 1
83 | ®opmyna pa3HOCTH KBaJIPaToB. 1
84 ®opmyiia pa3HOCTH KBAJIPaTOB U €€ MPUMEHEHHE. 1
85 dopmyiia pa3HOCTH KBAJIPaTOB. Y IPOLIEHUE BBIPAKECHUM. 1
86 | ®opmyia pa3HOCTH U CYMMBI KYOOB. 1
87 ®dopmyna pa3HOCTH U CYMMBI KyOOB U €€ IPUMEHEHHUE. 1
88 | PaznoxxeHrne Ha MHOXKUTEIN C MPUMEHEHUEM HECKOJIBKUX CIIOCOOOB. 1
89 | Pa3noxenue Ha MHOXKHTENHU. Y IPOIICHNE BBIPAKCHHIA. 11
90 | PaznokeHue Ha MHOXKUTENHU C MPUMEHEHHUEM HECKOJIBKUX CIIOCOOOB. 1
VYrpoiieHne BbIpaXeHU.
91 | Pemienuie ypaBHEHHUI C MOMOIIIBIO pa3iokeHust Ha MHOXHTETH. C\p 1
«[Ipumenenmne GopmMysn COKpAIIEHHOTO YMHOKEHUS.
92 | Pemenne ypaBHEeHHIi ¢ TOMOIIBIO Pa3I0KEHUs HA MHOXKHUTEIH. 1
93 | CamocrostenpHas padora «Pemenne ypaBHESHUI. 1
94 | Heckomnbko 0oJiee CIIOKHBIX TPUMEPOB 1
95 | I'omoBasi KOHTPOJILHAsSI paboTa 1
YacToTra ¥ BEpOATHOCTH
96 OTHOCHTEIbHAS YACTOTA CITYIallHOTO COOBITHSI. 1
97 OTHocHTeNbHAS YaCTOTA CIIydailHOTO coObITUsA. CiydaiiHble HCXOBI. 1
98 | BeposTHOCTB CITy9aifHOTO COOBITHSI. 1
99 | BeposTHOCTB CITydailHOTO COOBITHS. [IpOTHO3EI. 1
100 | BeposTHOcTHas mIkana. 1
HNTorosoe noBropenue
101 | IMoBTOpenme . /[poOu ¥ IPOIICHTHI. 1
102 | IloBTopenue. JIpoOu ¥ MPOIIECHTHI. 1




103

[ToBTOpEHue. YpaBHEHHUS.

104

[ToBTOpeHue. YpaBHeHuUs .

105

IToBTopenue. KoopauHaTe! 1 rpadukm.




