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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. Poccuiickasi rpaxk1aHCKasi HACHTUYHOCTH (MMaTPUOTHU3M, YBaxkeHHEe K OTeUecTBY, K MPOILLJIOMY
Y HaCTOSIEMY MHOTOHAIIMOHAJIILHOTO Hapoja Poccun, 4yBCTBO OTBETCTBEHHOCTH M J0Jira Iie-
pen Pomunoit, maentudukanus cebs B KauecTBe rpaxkaannHa Poccuu, cyObeKTHBHAsI 3HAYU-
MOCTb HCIIOJIb30BaHUSI PYCCKOTO S3bIKa W SI3bIKOB Hapoa0B Poccuu, 0CO3HAHME W OIIYIIECHHE
JUYHOCTHOM COMPHUYACTHOCTH cyabOe poccuiickoro Hapoaa). Oco3HaHHWe STHUYECKOW MpHUHA-
JISKHOCTH, 3HAaHHE UCTOPUH, A3bIKA, KYJIBTYPBl CBOET0 HApOJa, CBOETO Kpasi, OCHOB KYJIbTYypPHOTO
Hacyeausi HapoJoB Poccun u denoBeuyecTBa (MIEHTUYHOCTh YENIOBEKA C POCCUKMCKONW MHOTOHA-
[IUOHATIBHOM KYJIBTYpPOM, CONMPUYACTHOCTh UCTOPUM HAPOJOB U TOCYAAPCTB, HAXOJIUBIINXCA HA
TEPpPUTOPUU COBpeMeHHOM Poccum); nHTepropu3aIus r'yMaHHUCTHUYECKUX, JEMOKPATUYECKUX H
TPaJUIIMOHHBIX LIEHHOCTEH MHOTOHAIMOHAJIBHOTO poccHiickoro obmiectBa. Oco3HaHHOE, yBa-
JKUTEIIFHOE U TI00POXKENaTeIbHOE OTHOIICHUE K UCTOPUH, KYJIBTYPE, PEIIUTUU, TPATUIUSAM, S3bI-
KaMm, IIECHHOCTAM HapoaoB Poccun u Hapo0B Mupa.

2. TOTOBHOCTH W CIIOCOOHOCTH OOYYAIONIUXCSI K CAMOPA3BUTHIO U caMOOOpa30BaHUIO HAa 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 yYETOM YCTOHYMBBIX MO3HABATENb-
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 (CIOCOOHOCTh K HPaB-
CTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAKUTEIILHOE OTHOILIEHUE K PEJIUTHU-
O3HBIM YYBCTBaM, B3IJIAJaM JIIO/IEH UM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpaJii, HpaB-
CTBEHHBIX, JYXOBHBIX HUJ€AJIOB, XPaHUMBIX B KYJIbTYPHBIX TpaaulMsIX HaponoB Poccuu, rotos-
HOCTb Ha MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMYEHUIO B MOCTYIKaX, MOBEACHUH, PACTOUYM-
TEJILHOM MOTPEOUTENHCTBE; CHOPMHUPOBAHHOCTD MPEICTABICHUNH 00 OCHOBaX CBETCKOW 3THKH,
KYJIBTYPbl TPAJAULIMOHHBIX PENUTUI, UX POJIU B Pa3BUTUU KyJIbTYpBl U ncTopun 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 OTBETCTBEHHOI'O OTHOILIEHUS K YYEHMIO; YBa)KUTEIHHOTO OTHOILIEHUS K
TPYZAy, HAJIMUYUE OMbITA YYaCTUS B COLUAIBHO 3HAYMMOM TpyAe. Oco3HaHUE 3HAYEHUSI CEMbU B
’KU3HU YeJIoOBeKa U oOlIecTBa, MPUHATUE [IEHHOCTH CEMEMHOM KU3HU, YBAKUTEIBHOE U 3a00TIIH -
BOE OTHOIIEHHUE K YJI€HaM CBOEH CEMbH.

4. CopMUpOBaHHOCTH I[ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOB-
HIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHKH, YUUTHIBAIOIIETO COLUANBHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOT'O MUPA.

5. Oco3HaHHOE, YBaXXUTEIBHOE U T0OOPOKETATeIbHOE OTHOIICHUE K IPYTOMY YEIOBEKY, €ro



MHEHUIO, MUPOBO33PEHHIO, KYIbTYPE, SI3bIKY, BEPE, PaXXAaHCKON MOo3uLuu. ['0TOBHOCTH U CIIO-
COOHOCTB BECTH JUAIIOT C APYTHMH JIFOJIEMH U JOCTUTATh B HEM B3aUMOITOHUMAaHUS (MACHTH (Y- Karus
ce0s Kak MOJHONPABHOTO CyOBbeKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a napTHepa 1o
Aruajiory, roTOBHOCTb K KOHCTPYUPOBAHUIO 06[)33& AOITYyCTUMBIX croco0oB JHajIo- ra, TOTOBHOCTH K
KOHCTPYHUPOBAHUIO IIPpOLECCa JUajlora KaKk KOHBCHIMOHUPOBAHUA UHTCPECOB, MMPpOoUCaAYypP, TOTOBHOCTL U
CITOCOOHOCTH K BEACHHUIO TIEPETOBOPOR).
6. OCBOEHHOCTH COLIMATBHBIX HOPM, IIPABUJI MTOBEICHHS, POJIel U (pOpM COLMANBHOM KU3HH B
rpymnmnax 1 cooOuiecTBax. Yu4acTue B IIKOJIBHOM CaMOYIPaBIEHUHU U OOIIECTBEHHOM JKNU3HU B
Ipejienax BO3PACTHBIX KOMIETEHIIMN C YYETOM PETMOHAIIBHBIX, 3THOKYJIBTYPHBIX, COLUAIbHBIX
Y SKOHOMUYECKHUX 0coOeHHOCTEN ((popMUpOBaHHE TOTOBHOCTH K YYacTHUIO B IIPOLIECCE YIOPSAAO-
YEHUS COLMATIBHBIX CBA3EH UM OTHOLICHUH, B KOTOPbIE BKIIFOYEHBI U KOTOPBIE (POPMUPYIOT caMu
ydalecs; BKIIYEHHOCTh B HEIIOCPEICTBEHHOE IPAXKAAHCKOE y4acTHE, TOTOBHOCTh y4acTBO-
BaTh B KU3HEACATEILHOCTH MMOAPOCTKOBOTO OOIIECTBEHHOTO OObEAMHEHUS, TPOAYKTUBHO B3au-
MOJICHCTBYIOILETO C COLMAIbHOM Cpesloi U COLMaIbHBIMU MHCTUTYTaMU; UAEHTHQUKaLUs ceOs
B Ka4eCTBE CyOBEKTa COIMATBLHBIX MTPe0Opa3oBaHnii, OCBOEHHE KOMIIETEHTHOCTEH B chepe opra-
HU3aTOPCKOM AEATEIbHOCTH; UHTEPUOPU3ALIMS LIEHHOCTEN CO3UIATENbHOIO OTHOIIEHHUS K OKPY-
JKaroule 1eHCTBUTENIbHOCTH, IEHHOCTEN COLUaIbHOIO TBOPUYECTBA, IEHHOCTH IPOAYKTUBHON
OpraHU3alMi COBMECTHON JEATEIBHOCTH, CAMOPEAJIN3ALMH B IPYIIIE U OpraHU3aliu, IEHHOCTU
«IpYroro» Kak paBHOIPABHOIO MapTHepa, (opMUpOBaHNE KOMIETEHIMH aHalIN3a, IPOEKTUPO-
BaHUs, OPraHU3aLUH JeITeIbHOCTH, pe(IeKCUY N3MEHEHUH, CIIOCOO0B B3aUMOBBITO/IHOTO CO-
TPYAHUYECTBA, CIIOCOOOB peain3alui COOCTBEHHOTO JIMACPCKOTO MOTEHIIHATIA).
7. ChopMUPOBaHHOCTb LIEHHOCTH 3[J0POBOT0 U 6€30IaCHOT0 00pa3a KU3HU; HHTEPUOPU3ALIUSL
NPaBUJI UHAMBHUIYATHHOTO U KOJJIEKTHBHOTO 0€30IaCHOTO MOBEICHHS B YPE3BBIUYAHBIX CUTYa-
LUSX, YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH, IPaBUII IOBEACHMSI Ha TPAHCIIOPTE U HA JOPO-
rax.
8. Pa3BUTOCTB 3CTETUYECKOIO CO3HAHMS Yepe3 OCBOCHUE XY10’KECTBEHHOTO HACJIEHs HApOI0B
Poccun u Mupa, TBOpUECKOH 1€ATEIbHOCTH 3CTETUYECKOTO XapakTepa (CIocoOOHOCTh MOHUMATh
XYZ0KECTBEHHbBIE POU3BEICHHSI, OTPAXKAIOIINE Pa3HbIe STHOKYJIbTYPHbIE TPAIULIMK; CHOPMU-
POBaHHOCTh OCHOB XY/0KECTBEHHOM KYJIbTYpbl 00yJaroImXxcs Kak 4acTH UX OOIIeH JyXOBHOM
KYJBTYpPBI, Kak 0c000ro crnoco0a MO3HaHUs KU3HU U CPEJCTBA OpraHU3allul OOLEHNS; ICTETH-
YECKO€, YMOLIMOHAIBHO-IIEHHOCTHOE BUJIEHUE OKPY’KAIOLIEr0 MUPA; CIOCOOHOCTh K AMOLIMO-
HaJIbHO-IICHHOCTHOMY OCBOEHHUIO MUPA, CAMOBBIPAYKEHUIO U OPUEHTALINN B XYA0KECTBEHHOM U
HPABCTBEHHOM IIPOCTPAHCTBE KYJIbTYpPbI; YBaKEHUE K UCTOPUH KYJIbTYphl cBoero OTeuecTsa,
BBIPQ)KEHHON B TOM UYHCIIE B IOHUMAHUU KPACOTHI YeJIOBEKA; MOTPEOHOCTh B OOIIEHHUH C XY/10-
YKECTBEHHBIMHU IIPOU3BEIEHUSMHU, CPOPMUPOBAHHOCTh AKTUBHOI'O OTHOIIECHHUS K TPaJIULIUSAM XY-
JIO’KECTBEHHON KYJIbTYPBbI KaK CMBICIIOBOM, 3CTETUYECKON M IMYHOCTHO-3HAYUMOM LIEHHOCTH).
9. ChopMHUPOBAaHHOCTH OCHOB SKOJIOTUYECKON KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOT0 MBIIIIJICHUS], HAJTMUUE ONbITA KOJIOTUYECKH OPUEHTHPOBAHHOM ped-
JIEKCUBHO-OLIEHOYHOM U MPAaKTHUYECKOH 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 EATEINBHOCTH).

JUISL TITYXHX, CIa00CBIIIANINX,, TO3JHOOTIIOXIINX 00yUaroIuXCsl:

CHOCOOHOCTh K COIMAIHON aJanTalui ¥ UHTErpaly B 00IIeCTBE, B TOM YHCIIE NP pea-
JN3alUU BO3MOKHOCTEH KOMMYHHKAIIMM HA OCHOBE CJIOBECHOM peud (BKJIIOYas YCTHYIO KOMMY-
HUKAIMIO), a TakXe, NpU >KeJaHWH, KOMMYHUKAIlMM Ha OCHOBE XECTOBOM peuM C JIMIaMH,
UMEIOLIIMH HapyLIEHHUS CIIyXa;

JUIs1 00yYaroIuXcs ¢ HAPYIIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

BJIa/ICHHE HaBbIKaMH MPOCTPAHCTBEHHON U COLUAIBHO-OBITOBON OPUEHTHUPOBKH;

YMEHHUE CaMOCTOSITETIbHO M 0€30MacHO NepeABUraTbcs B 3HAKOMOM M HE3HAKOMOM Ipo-
CTPAHCTBE C MCIIOJIb30BaHUEM CIELIUATBHOTO 000PYI0BaHMUS;

CHOCOOHOCTh K OCMBICIICHHIO M AuddepeHnranu KapTUHbBI MHpPA, €€ BPEMEHHO-
IIPOCTPAHCTBEHHON OpPraHU3aLnu;



CIIOCOOHOCTh K OCMBICIICHUIO COLMAIBHOIO OKPY)KEHHS, CBOETO MECTa B HEM, MPUHSATHE
COOTBETCTBYIOIIMX BO3PACTY LICHHOCTEW ¥ COLUAIIBHBIX POJICH;
JUIs 00YYaIOIIKXCS C PACCTPOICTBAMH ayTHCTUYECKOTO CIIEKTpa:
dbopMupOBaHUE YMEHHUS CIIeI0BaTh OTPAOOTaHHOM cHCTeMe IMPaBUJI MOBEIECHUS U B3aUMO-
JNEHCTBUS B MPUBBIYHBIX OBITOBBIX, YUEOHBIX U COLMAIBHBIX CUTYalHsX, YIEPKUBATh TPAHUIIBI
B3aUMOJCHCTBUS;
3HaHHWE CBOMX IMPEANoUTeHUH (orpaHuYeHuil) B ObITOBOM cepe u chepe nHTEPECOB.

1.2. MeTanpeaMeTHbIe Pe3yJIbTATHI 0CBOEHHs OCHOBHON 00pa3oBaTe/IbHOI MPOrpaMMbl
MertarnpenMeTHbIe pe3yIbTaThl, BKIOYA0T OCBOCHHbBIE 00YUaIOMIMMUC MEKIPEIMETHBIC TIOHS -
THUS U YHUBEpCaJIbHbIE YUeOHbIEC JEUICTBHS (pErysITUBHbIC, TO3HABATEIbHbIE, KOMMYHUKATHB-
HBIC).

MesknpeaMeTHbIe NOHATHS

YcnoBueM GopMUPOBAHUS MEXKIPEIMETHBIX MMOHSATHH, HAIIPUMEP TaKUX Kak cucreMa, GakT, 3a-
KOHOMEPHOCTb, ()eHOMEH, aHaJIN3, CHHTE3SBIIACTCS OBJIaeHIE 00yJaroIIUMHUCI OCHOBAaMH YUTa-
TEIbCKOW KOMITETEHIUH, TPHOOPETEHNE HABBIKOB PabOThI ¢ HH(pOPMAIUEH, yuacTHE B MPOEKT-
HOW JIesTEIEHOCTH. B OCHOBHOM 1IKOJIE HA BCEX MpeaMerax OyaeT mpoaobkeHa padora mo ¢op-
MHUPOBAHMIO U PA3BUTUIO OCHOB YMTATEIbCKOM KoMneTeHunu. OOyyaromuecs oOBiIaJIeoT uTe-
HUEM KaK CpPeJICTBOM OCYILECTBICHHS CBOUX JaJbHENIINX MJIAHOB: MPOIOJKEHUSI 00pa30BaHUs
U caMmoo0pa3oBaHusl, 0OCO3HAHHOTO MJIAHUPOBAHUS CBOETO aKTyalIbHOTO U MEPCIEKTUBHOTO KPY-
ra YTeHHsl, B TOM YHCJE JOCYTOBOI'0, IOJArOTOBKHU K TPYIOBOM U COLIMAILHOM 1€ATEIbHOCTH. Y
BBIITYCKHUKOB Oy1eT chOpMUPOBAHA MOTPEOHOCTh B CHCTEMAaTUYECKOM YTCHHH KaK CPEJICTBE
MIO3HAHUS MHpa U ceOs B ’TOM MUpPE, TAPMOHHU3AIMH OTHOIICHHIA YeJI0BEKa U 00IIEeCTBa, CO3/a-
HUU 00pasa «1oTpeOHOTO0 OYAYIIETro.

[Tpu n3ydeHnn yueOHBIX NPEAMETOB 00YUaIOIIUECS YCOBEPIIEHCTBYIOT IPUOOPETEHHBIE HA IEp-
BOM YPOBHE HABBIKHM PadoThl ¢ HH(popManue 1 nonoaHsAT ux. OHM cMOryT paboTaTh C TEK-
CTaMH, IPeoOpa30BbIBATh U MHTEPIIPETUPOBATDH COJIEPKALIYIOCS B HUX MH(POPMAIUIO, B TOM
quCIIe:

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

* BBIJICJISITH TJIABHYIO U M30BITOYHYIO HH()OPMAIIHIO, BHITIOJIHITH CMBICIIOBOE CBEPTHIBAHUE BBI-
JIeNIeHHBIX (DAKTOB, MBICIIEH; IPEACTABIATh HH(OPMAIIMIO B CHKATON CIOBECHOH (opMe (B BUJE
IUTaHA WM T€3UCOB) U B HAIJISTHO-CUMBOJINYECKON (opMe (B BUAE TAOIUL, TpapUUECKUX CXEM
U luarpamm, KapT HOHATHI — KOHLIENITYalbHbIX IUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTOJHSATH U JIOTIOIHSTH TaOJIULbI, CXEMBI, IHarPaMMbl, TEKCTBI.

B xozne nzyueHus Bcex y4eOHbIX IPEIMETOB 00ydarolecs NPHoOPeTyT ONbIT NPOeKTHOM
AeATeJBbHOCTH Kak 0co00i popmbl yueOHOMI pabOThI, CIOCOOCTBYIONIEH BOCIIUTAHUIO CAMO-
CTOSITENIbHOCTH, NHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIILICHUIO MOTUBALIUHU U YPPEKTUBHO-
CTH Y4eOHOM JIeATEebHOCTH; B X0/1€ Peaiu3allii UCXOAHOIO 3aMbICiia Ha MPAKTUYECKOM YPOBHE
OBJIA/ICIOT YMEHUEM BbIOMPATh a/IeKBaTHBIE CTOSIIEH 3a7a4ue CpesICTBA, IPUHUMATh PEIICHUs, B
TOM YHCJIE€ U B CUTYalUsIX Heonpeaea€HHOCTH. OHU Mody4YaT BO3MOXKHOCTh Pa3BUTh CIOCO0-
HOCTb K pa3pab0TKe HECKOJIbKUX BAPHAHTOB PEIICHUH, K ITOMCKY HECTAaHAAPTHBIX PEIICHUH, I10-
HCKY M OCYIIECTBIIEHUIO HanboJjee MpueMIeMOro perieHus.

[TepeueHp KIFOUEBBIX MEKIPEIMETHBIX MOHATUH ONIPEEIIETCs B X0/I€ pa3padOTKU OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHusl 00pa30BaTeIbHON OpraHu3aIiu
B 3aBUCHUMOCTH OT MaTepHaIbHO-TEXHUYECKOT0 OCHAIICHHUS, KJPOBOI'0 MOTEHIIMAIA, UCTIOJIb-
3yeMBbIX METOI0B paboThl U 00pa30BaTENbHBIX TEXHOIOTHA.

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

PerynstuBubie YY ]|

YMeHne caMoCTOSITeJIbHO oNpeeasTh Head 00y4eHHusl, CTABUTH U (pOPpMY/IHPOBATH HOBBIE
3a/1a- Y4 B yue0e M MO3HABATEIbHOI 1eATeIbHOCTH, PAa3BUBATH MOTUBbBI H HHTEPeChI CBOeH
NMO3HABa- TeJIbHOM AesATeJbHOCTH. O0y4arouuiicsi CMOKeT:

®  AHATU3MPOBATH CYLIECTBYIOIIME U IUIAHUPOBATh Oyaylue o0pa3oBaTeIbHbIe Pe3yIbTaThl;

®  UACHTU(UIUPOBATH COOCTBEHHBIC MPOOJIEMBI U ONIPEICIISITH TIIABHYIO TTPOOJIEMY;



®  BBIIBUTATh BEPCUU PELICHUS MPOOJIEMBI, (HOPMYIHPOBATH TUIIOTE3BI, MPEIBOCXHILIATL KO-
HEYHBIN PE3yJIbTar;

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

e (dopmynupoBarh ydueOHBIC 3a/laud KaK HIard JOCTHXKCHHS IOCTABICHHOHN IeNU JesTEeIbHO-
CTH;

e 00OCHOBBIBATH IIEJIEBBIC OPUEHTHPHI U MPHOPUTETHI CCHUIKaMHU Ha IIEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEIBHOCTD IIIaroB.

1 VYMeHue caMOCTOSATENBHO IUIAHUPOBATH IYTH JOCTHKEHHS IeJel, B TOM YHCIIe allbTepHa-
TUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (HeKTuBHBIE CIOCOOBI pelIeHus] y4eOHBIX U TI03HaBa-
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  BBICTPaMBATh XU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE Oynyiee (3asBIIATh LIEIeBbIle OPHEHTH-
pBI, CTaBUTh aJICKBATHBIC UM 3aJ]a4d U MpeAJiarath AeUCTBUA, YKa3bIBasi U 0OOCHOBBIBAS JIOTHYE-
CKYIO TIOCTIE/IOBATEIBHOCTh I11aroB);

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

®  COCTaBJISATH IJIaH PEIIeHUs POOIeMbl (BBITOJIHEHHUS TPOEKTa, MPOBEACHUS UCCIIEAOBAHNSA);
e  ONpeneNATh MOTCHIUANBHBIC 3aTPYTHEHUS TIPH PEUICHUH YIeOHOH M MMO3HAaBaTENbHOM 3a/1a-
YH U HAXOJIUTh CPEJICTBA I UX YCTPAHEHUS;

®  ONHCHIBATH CBOH OMBIT, OPOPMIISIS €r0 JUIS Tepelayd IPYTUM JIIOASM B BUJIE TEXHOJIOTHU
pelIeH s MPaKTHYECKUX 3a1a4 ONPEeTICHHOTO Klacca,

®  [UIAHHWPOBATh U KOPPEKTHPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

2 YMeHHe COOTHOCUTH CBOU JECUCTBUS C INIAHUPYEMBIMU Pe3ybTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOCH NIEATENHFHOCTH B MPOIIECCE JTOCTHKECHUS Pe3yibTaTa, ONpeIelsiTh CIIOCOObl JAeiCT-
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;

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

o 0TOMpaTh MHCTPYMEHTHI JJIS OLICHUBAHHs CBOEH NESATEIbHOCTH, 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 JACHCTBUI B M3MEHSFOIICHCS
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, IPU HEOOXOIUMOCTH, UCTIPABIIATH OITMOKH CaMOCTOS-
TEJIBbHO.

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

° OIPECIIATh KPUTSPUHU TPABUILHOCTH (KOPPEKTHOCTH ) BBITOJIHEHUS y4eOHOM 3a1a4u;

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

° CBOOOIHO T0JIb30BATHCS BHIPAOOTAHHBIMUA KPUTEPHUSIMH OIICHKU M CAMOOLICHKH, UCXOS U3
[[EJTH ¥ UMEIOIINXCS CPEIICTB, pa3iudas pe3yJbTaT U CIIOCOOBI JCHCTBUIA;

° 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 HaOJI01aTh 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 JIEHCTBUNA NPUBENHN K MOJYYSHUIO UMEIOILErocs MPOoyKTa yueOHOM 1eATeIbHOCTH;

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

CTOSTHUH [T JOCTIOKEHHS AP dexTa ycrokoeHHs (YCTpaHeHHS YMOIIMOHAIBHON HANPSHKEHHO-
cTH), 3¢dekra BoccTaHOBIECHUS (OCIA0ICHHS TPOSBICHUN yTOMIIEHHUS), 3¢ (HeKTa aKTUBU3ALH
(moBbIILIEHUs] TICUXO(U3UOIOTMUECKON PEaKTUBHOCTH).

ITo3naBaresibHbIe YY ][

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

o noa0MUpaTh CI0BA, COTIOTYMHEHHBIE KIIFOUEBOMY CIIOBY, OTIPEACTISIONINAE eT0 MPU3HAKHT 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 OINpeIeIeHHBIM PU3HAaKaM, 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 00CTOSTENBCTB BBLACIATHL ONPCACIIAIOMIUC, CIIOCOOHBIC OBITH HpPI‘-IPIHOﬁ
JaHHOT'O SIBJICHUA, BBISABJIATE IPUYUHBI 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
OPUMEHSATH CI0cO0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALIUY;

o BepOaIM30BaTh YMOIMOHAIBHOE BIICYATICHUE, OKA3aHHOE Ha HETO HCTOYHUKOM;

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

HOW M MCCIIEJI0BATENILCKOM AeATENIbHOCTU (IPUBOIUTH OOBSICHEHHE C M3MEHEHHUEM (OPMBI ITpeT-
CTaBIICHUS; OOBSACHSATD, ACTATU3UPYS WM 000011ast; OOBSICHATH C 331aHHON TOUYKH 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 aHAJIN3a PA3HBIX TOYEK 3PEHUS, TOITBEPKAATh
BBIBOJ] COOCTBEHHOH apryMeHTalMel WM CaMOCTOSITEIbHO OJTYYeHHBIMU TaHHBIMHU.

5 VYwmenwue co3naBath, IPUMEHATH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICTIH 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 a0CTPAKTHBIN MM peasbHBINA 00pa3 MpeaMeTa i/ iiTi SIBICHUS;

. CTPOUTH MOJICIIL/CXEMY Ha OCHOBE YCIIOBHUH 3a/1a4M U/WIIK CIIOCO0a ee PEeIIeHUs;

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

IIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIs ONpesiesIeHus crioco0a pelieHns 3a/1a4l B COOTBETCT -
BUU C CUTYyallUEeH;

o IpeoOpa3oBbIBATh MOJIENH C LEJIbIO BBIABICHUS OOIIMX 3aKOHOB, OIPEEISIFOIINX JAHHYIO
MPEAMETHYIO 00J1aCTh;

. MEPEBOIUTH CIIOKHYIO 10 COCTaBY (MHOTOACTIEKTHYIO) HH(OPMAITHIO U3 rpaduuecKoro
WK (pOpMaTM30BaHHOTO (CUMBOJIBHOTO) MPEACTABIEHUS B TEKCTOBOE, U HA000POT;

. CTPOUTB CXEMY, ITOPUTM JIEHCTBHS, UCIIPABIIATh WIM BOCCTAHABIMBATh HEU3BECTHBINA pa-
Hee aJITOPUTM HAa OCHOBE HMMEIOLIErocsi 3HaHHsg 00 00beKTe, K KOTOpPOMY IPHUMEHSETCS ajiro-
pUTM;

o CTPOUTH J1I0KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

. aHaJTM3UPOBATh/peIeKCUPOBATh ONBIT Pa3padOTKU U peaau3alu y4eOHOro MpoeKTa, uc-
clleZIoBaHUs (TEOPETUYECKOI0, SMIMPUIECKOT0) Ha OCHOBE MPEIOKEHHON MpoOIeMHOM cuTya-
I ¥, TOCTaBJICHHOMW IIeITN W/WJIH 33JJAHHBIX KPUTEPUEB OLIEHKHU MPOAYKTa/pe3ylbTaTa.

6.  CwmpbiciioBoe 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;

. YCTaHABIIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHI, SIBICHUH, TPOIECCOB;

o PE3IOMUPOBAThH IIABHYIO UJICI0 TEKCTA;

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

TEKCT (XyJ0’KECTBEHHBIM M HEXYI0KECTBEHHbIN — y4eOHBINH, HAYYHO-TIOMYJISIPHBIA, HHPOpMAaIIH-
OHHBIH, TekcT non-fiction);

o KPUTUYECKH OLICHUBATh CO/IEpKaHKe U GOpMYy 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 MPOTHO3UPOBATH M3MEHEHHSI CUTYAllMH MTPU CMEHE JICUCTBUS OJHOTO (haKTopa Ha IeHCTBUE
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 PE3YJIbTAThI IOMCKA CO CBOCH AEATEIBHOCTHIO.

KommynukaruBubie 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(GIMKTH Ha OCHOBE COTJIACOBAaHUS IMO3UIMHA M ydeTa WHTEpecoB; (OPMYIHPOBATH,
apryMeHTHpOBATh U OTCTauBaTh cBOe MHeHHE. OOyUaromuics CMOXKET:

. ONpEeNIENsATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;

. UIPATh ONPEACIIEHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

. MPUHUMATH MO3UIUIO COOECeTHNKA, TOHUMAsl TO3UIIUIO JPYTOT0, pa3inyarh B €ro Peyu:
MHEHUE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apPryMEHThI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHH;

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

. CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B Ipoliecce yueOHOM 1 MO3HABATEIbHOMN 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 MHEHMIO, C IOCTOMHCTBOM NPH3HABATH 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 BONPOCAX JJIsl OOCYkJAEHUS B COOTBETCTBUU C IIOCTABJICH-
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 KOMMYHHKAIMK, 00YCIIOBIEHHbIE HETTOHUMAaHU -

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

12.  YmeHHe OCO3HAHHO HCHOJB30BATH PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a7ayeil KOMMY-
HUKalWKW JJIs1 BEIPAXKCHHUA CBOUX YYBCTB, MBEICIIEH 1 HOTpe6HOCTeI\/’I JJId TNTAHUPOBAHUA U PETYIIA -
IIUM CBOEH JEATeNbHOCTH; BJIaJIeHUE YCTHON U MUCHbMEHHOW peubl0, MOHOJIOTHYECKOH KOHTEKCT-
HOM peubto. OOyJaronuiicss CMOXKET:

° OTIPENIETIATh 3a/1a4y KOMMYHHKAIIUHA U B COOTBETCTBUU C HEH OTOMpATh PeUeBHIE CPE/ICTBA;
° OTOMpAaTh U UCIIOJIH30BATh PEUEBBIC CPEACTBA B TIPOIIECCE KOMMYHHKAIIUN C APYTUMHU
JIOJBMU (TUANIOT B Mape, B MAJIOW TPyIIe U T. 1.);

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

° coOIr0AaTh HOPMBI TYOJIMYHOM PeuH, PEeryiaMeHT B MOHOJIOTE U AMCKYCCHUU B COOTBETCTBHH
C KOMMYHUKAaTUBHOMW 3aJa4eil;

° BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHUE (CYK/IEHHE) U 3alpaliiBaTh 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 HEBEpOaJIbHBIC CPEICTBA WJIM HArsAHbIE MaTepUalbl, MOArOTOBJICH-
HbIE/OTOOpaHHBIE MTOJT PYKOBOACTBOM YUUTEIIS;

o JIeNiaTh OLICHOYHBIM BBIBOJ O JOCTHKEHHH SN KOMMYHHMKAIIUK HETIOCPEACTBEHHO MOCe

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 3aa4 ¢ momolnbto cpeacts UKT;
o BbIOMPATh, CTPOUTH U UCIIOJIb30BaTh aJ€KBAaTHYI0 MH(OPMAILMOHHYIO MOJENb Ul Iepena-

9H CBOMX MBICICH cpeacTtBaMu €CTCCTBCHHLIX U Q)opMaanmx SA3BIKOB B COOTBCTCTBHUU C YCJIO-
BUSIMH KOMMYHHKAIIUU;

o BBIACIIATD I/IH(I)OpMaI_II/IOHHLII‘/'I ACIICKT 3a/1a4u, OIICPUPOBATL JdHHBIMH, HCIIOJIb30BATh 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()OPMAIHIO C YYETOM 3TUUYECKHUX 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:

BJIQ/ICHUE HAaBbIKaMU ONPEJENICEHUs U HCIPaBICHMs CHeUMPUUECKUX OIMOOK (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 MpPU COMPOBOXKIAIOIEH MOMOIIM MEAarorn4eckoro pabOTHUKA U OPraHU3YIOIIeH 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 CaMOCTOSATENILHO OOPATUTHCS K MEAaroruyeckoMy paboTHUKY (Tie-
JIarory-rncuxoJiory, COMalIbHOMY IEJarory) B cilydae JUYHBIX 3aTPyIHEHUN B PEIIEHUH KaKo-
ro-Jimbo BOIpoca;

dbopMupOBaHHE YMEHUSI aKTUBHOTO MCIOJIb30BaHUS 3HAKOBO-CUMBOJIUYECKUX CPEACTB IS
npecTaBICHUs] HHPOpMAIH 00 U3ydaeMbIX 00BEKTaX U MPOIEccax, Pa3IMYHBIX CXEM PeIlleHuUs
y4eOHBIX U MPAKTUYECKUX 3a/1a4 MPU OPraHU3YIOLIEH MOMOIIY NeAarora-cuxoyiora u ThIoTopa;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIbHO JIEHCTBOBATh B COOTBETCTBHM C 3aJJaHHBIMU 3Ta-
JIOHaMU TpU MOUCKE MHPOPMAIIMU B Pa3IMUHBIX UCTOYHHUKAX, 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 ONIEpUPOBATh HA 0a30BOM YPOBHE MOHATHSAMHU: 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 BRINOIHEHUN BBIYMCIICHUM U PEIICHUU 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 MPAKTUYECKUX 3a/a4; BBIMOJIHATH CPABHEHHUE YKCEIl B PEAIbHBIX CUTYaIMsIX;
COCTaBIISITh YHUCIIOBBIE BBIPAKEHUSI IPU PEIICHUH MTPAKTUUYECKUX 33]a4 U 33a]a4 U3 IPYrux y4ueo-
HBIX MIPEMETOB.

Y4YeHUK MOJYy4YUT BO3MOKHOCTh HAYUYHThCS ONEPUPOBAThH MOHATUSMU: HATYpaJbHOE YHUCIIO,
MHOECTBO HATYPaJIbHBIX YHCEII, 1IEJI0€ YUCIIO0, MHOKECTBO IIEJIBIX YMCEN, OOBIKHOBEHHAS
Ipo0Ob, CMEIIAaHHOE YKCII0, PallMOHAIbHOE T€OMETPUYECKasi HHTEPIpEeTalis HaTypajJbHBbIX, I1e-
JIBIX, PAIIMOHAJIBHBIX YMCEN; TOHUMATh U OOBSCHATH CMBICI MO3UIIMOHHOM 3aMMCH HATYPaTbHOTO
YKCJIa; BBIOJIHATH BBIYMCIICHHSI, B TOM YHCJIE C UCIIOIb30BAHUEM IPUEMOB PAIlMOHAIBHBIX BbI-
YUCJICHUH, 00OCHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUSI IEUCTBHI; MCIIOJIb30BATh MIPU3HAKH JICITHU -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cymmbl 1 TpOU3BEICHUS UUCEI IIPU BBIIIOJIHEHUU BBIYKCIIE-
HUU W PEIIeHUH 3aa4, 000CHOBBIBATH MIPU3HAKH JCITMMOCTH; BBITIOJIHITH OKPYTJICHUE PaIHo-
HAJIBHBIX YUCEIl C 33JJaHHON TOYHOCTHIO; YIIOPSA0YMBATh YMCIIA, 3alIUCAHHBIE B BUJIE OOBIKHO-
BeHHBIX JIpooeit; HaxoauTs HOJl 1 HOK uucen u ucnons30BaTh UX MPH PEIICHUN 33]1a4.

B nmoBcenHEeBHOM KU3HU U TIPH U3YYSHUH IPYTHX MPEIMETOB: MIPUMEHATH MpaBUiia MPUOIHKEH-
HBIX BBIYUCIICHUH MPU PEIICHUH MPAKTUYSCKUX 3a71a4 U PEIICHUH 3a]1a4 IPYyTUX y4eOHBIX Mpe-
METOB; BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BHIYMCIICHUH MPU PEIICHUH MPAKTUIECKUX 3a/1a4, B
TOM YHCJIE TPUOTMKEHHBIX BEIYUCIICHH; COCTABISATh YUCIOBBIE BRIPAKEHUS 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

Y4YeHuKk HayuyMTCsl IPEJICTABIISITh JaHHbIE B BUJIE TaONINIL, AMArpaMM, YUTaTh HH(OPMALINIO,
NPEJCTaBICHHYIO B BUJIE TaOIUIbI, TUArPAMMBI.

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

B noBceaHeBHOM XU3HU U IPU U3YUEHUH 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 HAaYYHTCs peliaTh HECIOKHBIE CIOKETHBIE 33/1a4K pa3HbIX TUIIOB Ha Bce apupmeTHye-
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; OCYILECTBIIATh CIIOCO0 MOUCKA PEIIEHUS 3a/1a4l, B KOTOPOM pacCyKIEHHUE 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 10 €ro YacTH; pellaTh 3a7jaun pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, Ha JIBUXKE-
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 BEJIMYMH B 3aJaue (e1aTh NPUKUIIKY)



Y4YeHUK MoJy4YUT BO3MOKHOCTh HAYUYHTbCS PEUIaTh MPOCTHIE U CIOXKHbBIE 3a]]a4l Pa3HbIX TH-
OB, a TAKXKE 3aJ]Ja4M MOBBILIEHHON TPYAHOCTH; UCTIOIb30BATh PA3HbIE KPATKHUE 3aMUCH KaK MO-
JIEJIA TEKCTOB CIIOKHBIX 3314 JUIsl IOCTPOCHHSI IIOMCKOBOM CXEMBbI U PELICHHS 3a/1a4; 3HaTh U
NpUMEHSATH 00a crocoba Mmoucka peneHus 3aaad (0T TpeOOBaHUs K YCIOBHUIO M OT YCIOBHSA K
TpeOOBaHUIO);MOJIETUPOBATH PACCYNKACHUS TP MOUCKE PELISHUs 3a7a4u ¢ TOMOIIbIO rpad-
CXEMBI; BBIJIEJISITh 3TAIlbl PEILICHUS 3aJa4l U COJEPKaHUE KAXI0T0 ATAIa; HHTEPIPETUPOBATh
BBIUMCIIUTENbHBIE PE3YJIbTAThl B 33/1a4€, UCCIIEIOBATh MMOTYYCHHOE PEIIeHHE 3a/1a4l; aHATU31-
pOBaTh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOTO PACHOJIOKEHUS ABYX OOBEKTOB U M3MEHEHUE UX
XapaKTEPUCTHUK IPU COBMECTHOM JIBH)KEHUU (CKOPOCTh, BPEMsl, PACCTOSIHUE) MPU PELLICHUH 3a-
Jla4 Ha JIBMKCHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOTMOJIOKHBIX HAMPABICHHUSIX; UC-
CJIeIOBaTh BCEBO3MOYKHBIE CUTYAIlMU IIPU PEILICHUU 3a/a4u Ha IBU)KEHUE 10 peKe, paccMaTpu-
BaTh pa3Hble CHCTEMBbI OTCYETA; PEIIaTh pa3HOOOpa3HbIC 331a4H «HA YaCTH», OCO3HABATh U 00b-
SCHATh UICHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBSA3BIBAIOLIUX TPHU BEIMYHUHBI (Ha paboTy, Ha M0~
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 KOHCTPYUPOBATH 3a/1a-
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 Hay4YHTCsl OIIepUpOBaTh Ha 0A30BOM YpPOBHE MOHATHSMHU: (UTYpa, TOUKA, OTPE3OK,
npsiMas, J1y4, JIOMaHasl, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIb-
HUK M KBaJpaT, OKPYKHOCTb U Kpyr. M1300paxkaTs n3ydaemple GUIypbl OT PYKU U C TOMOILBIO
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(OPMAIIMIO O TEOMETPUIECKUX (PUTypax, IPEICTaBIECHHYIO Ha YepTexax; U300paxxaTh
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 U YTJTI0B; BBIYUCIIATH IUIOIAAN IMTPSAMOYT'OJIbHUKOB.

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

Y4YeHUK MOJIYy4YUT BO3MOKHOCTH HAYUHTHCS BBIOIHITh U3MEPEHUE ITINH, 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:
BBIYUCIIATE PACCTOSAHUA HA MECTHOCTHU B CTAHAAPTHBIX CUTYAallHAX, IIJIOIAAN Y4aCTKOB IIPSAMO-
yroJibHOHM (hOpMBI, 00bEMBI KOMHAT; OLIEHUBATH Pa3MePhl pEaATbHBIX 00BEKTOB OKPYKAIOIIETO
MUpa.

Onemenmot meopuu MHoascecnie u Mamemamuyeckou 102uKu

YuyeHuk Hay4yuTcsl (7151 NCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU U 00ECTICUeHUSI BO3MOKHOCTH
YCHEITHOTO MPOJOIKEHUsI 00pa3oBaHus Ha 0A30BOM YPOBHE) ONEpUPOBAThH Ha 0a30BOM YPOBHE
MOHSITUSIMHA: MHOXKECTBO, JIEMEHT MHOXKECTBA, TIOJIMHOKECTBO, MPUHAITIC)KHOCTD; 3a7aBaTh
MHOXECTBA MEPCUYUCIICHUEM UX JJICMCHTOB,; HAXOAUTH ICPECCUCHUC, O6T)€)IHH€HI/I€, IIOAMHOXKE-
CTBO B IMPOCTEHIINX CUTYaIMsX. B MOBceAHEBHOW KU3HU U MPU U3YYECHUH JIPYTUX MIPEIMETOB:
pacio3HaBaThb JIOTHYECKU HEKOPPEKTHBIC BLICKA3bIBAHUA.

Y4YeHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHThCS (JJ1s1 00ecTieueHUsI BO3MOKHOCTH YCIICIITHOTO
MPOJOHKEHUsI 00pa3oBaHus Ha 0a30BOM U YII1yOJI€HHOM YPOBHSIX) ONIEPUPOBATH MOHSITUSIMMU:
MHO>KECTBO, XapaKTEPUCTHUKH MHOXKECTBA, SJIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEU-
HOE MHOXECTBO, TOJIMHOXKECTBO, TPUHAIIC)KHOCTD, ONPEICIIATh PUHAIKHOCTh SJIEMEHTA



MHO>KECTBY, 00BEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C MMOMOIIBIO Mepe-
YUCJIEHUSI DJIEMEHTOB, CJIOBECHOT'O ONMUCAHUs. B MOBCEIHEBHOM KU3HU U IPU U3YYEHUU JPYTUX
IIPEMETOB: PaclO3HABATh JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHMS; CTPOUTH LEMTOYKH YMO-
3aKJIFOYEHUI HAa OCHOBE MCITOJIb30BaHUs PABUJI JIOTUKHU.

Hcmopuﬂ mamemamuKku

Y4eHMK HAYYMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOLIUECS PE3YIIBTATHI, IIOJYYCHHBIE B X0/I€ 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/l BBIIAOIIMXCS MaTeMa-
TUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYYHBIX 00JIACTEH.

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 PAlMOHAIBHBIMYU YU CJIa-
MU IIPU BBIIOJHEHNUN BBIYMCIIEHH; BBIIIOJIHATh OKPYIJIEHUE PALIMOHAIIBHBIX YMCET B COOTBET-
CTBHUHU C IIpaBUJIAaMH; CPABHUBATH PALIMOHAJIBHBIC YK CJIA. B HOBCCIIHGBHOI71 JKU3HU U ITPpU U3YyYC-
HUU JPYTUX NPEAMETOB: OLICHUBATh PE3YJIbTATHI BBIYMCICHUN ITPU PEILICHUH NMPAKTUYECKUX 3a-
Ja4; BBIIIOJIHATE CPAaBHCHUC YHCCII B PCAJIbHBIX CUTYaIUAX; COCTABJIATH YUCIIOBBIC BBIPAXKCHUA
IPU PEIICHUU IPAKTHUECKUX 3a7a4 U 337a4 U3 APYTruX Y4eOHBIX IPEIMETOB.

Y4YeHUK MoJyYUT BO3MOKHOCTh HAYYUTHCHA ONEPUPOBATH MMOHATHAMU: LIEJIO€ YUCIIO, MHOXKE-
CTBO LIEJIBIX YKCEIN, AeCATHYHAs APOOb, pallMOHAIBHOE YHCIIO, MHOXKECTBO PAIIMOHATBHBIX YH-
CCJI, TCOMCTPHUYCCKAad MHTCPIIPETAIA HATYpaJIbHbIX, HEJIBIX, pPAIUOHAJIbHBIX YUCCJI; BBIIIOJIHATD
BBIUKCJICHHS], B TOM YHUCJIE C UCTIOJIb30BAHUEM MPUEMOB PAIlMOHAILHBIX BBIUYUCICHUH, 000CHO-
BbIBAaTh AJITOPHUTMBI BbIIIOJTHCHHU A I[CflCTBPIIZ; BBIITOJIHATD OKPYIIJICHHUE 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 U3YYSHUH IPYTHX MPEIMETOB: MPUMEHSTh MpaBUiia MpUOIKeH-
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 BBIPAXKCHUA U OLICHUBATh UX
3HAUEHUS TPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

YPGGHeHuﬂ Uu HepaeseHncmea
Yuyenuk MOJIYYMT BO3MOKHOCTHb HAYYUTHCH OIICPUPOBATH MOHATHAMU: PABEHCTBO, YHCJIOBOC
PaBCHCTBO, YPABHCHUC, KOPCHb YPABHCHUS, PCHICHUC YPABHCHUSA, YNCIIOBOC HCPABCHCTBO.

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

YdeHuk HAY4YHTCH TIPEJICTABIIATH JJAHHBIE B BUJIE TAaOJUII, JUarpaMM, YUTaTh HHHOPMAITHIO,
MPEICTABJICHHYIO B BUJIE TaOJIHUIIbI, TUATPAMMBI.

Y4YeHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHTHCS ONEPHPOBATH MOHATUSAMU: CTOIOYATHIC U KPYTO-
BBIE JIMarpaMMbl, TaOJUIIBI TaHHBIX, CpeHee apuPMETHIECKOE, N3BIIeKaTh, HHGOPMAIIHIO,
MPEJICTABICHHYIO B TaONMUIaX, HA IUAarpaMMax; COCTaBIISTh TAOIHIIbI, CTPOUTH AHMATPAMMBI Ha
OCHOBE JIaHHBIX. B MOBCETHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX NPEIMETOB: U3BJIEKATh, HH-
TePIPETUPOBAThH U MPeoOPa30BbIBATH HH(HOPMAIIMIO, TPEICTABICHHYIO B TAOIUIAX U HA JTUa-
rpaMMax, OTpakarollyr0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MPOIIECCOB U SABJIECHUM.
Texcmoswie 3a0ayu

Y4eHuK HAY4YUTCsl COCTABIIATH IUIAH PELICHUS 3a/1a41; BBLACIATh dTallbl PELIEHUS 3a/1a4l; UH-
TEPIPETUPOBATH BEIYMCIUTEIbHBIEC PE3YIBTATHI B 33J]a4€, UCCIEA0BATH MOJYYEHHOE PEIICHUE
33434M; HaXOJAUTh MPOIIEHT OT YKCIIA, YACIIO MO MPOLIEHTY OT HETO, HAXOAUTh MIPOIIEHTHOE OT-
HOUIEHHUE JIBYX YUCEN, HAXOJAUTh NPOLIEHTHOE CHUKEHUE WU IIPOLIEHTHOE NOBBIIEHNE BEIN Y-
HBI; pENIaTh HECIOKHBIE JJOTUYECKUE 3aa4l METOJOM PACCYKJICHUI. B MOBCEeAHEBHOM KU3HH 1
IIPY U3YYECHUU APYTUX OPEAMETOB: BBIIBUIaTh TUIIOTE3bI O BO3MOKHBIX IPEIEIbHBIX 3HAUCHUSAX
MCKOMBIX BEJIMYUH B 3aja4e (Ie1aTh NPUKUIKY).



Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYUTHCH PELIATh TPOCTHIE U CIIOXKHBIE 3a1a41 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
MPUMEHSTH 00a crioco0a Mmoucka peneHus 3a1a4 (0T TpeOOBaHUS K YCIIOBHUIO U OT YCIOBHS 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 33]1a4€, UCCIEA0BATh MOIYYEHHOE PEUICHUE 3a1a4H; PeIlaTh U
000CHOBBIBATH CBOE PEILICHHE 3aa4 (BbIACIATh MATEMAaTHUYECKYI0 OCHOBY) Ha HAXOXJCHUE Yac-
TH YMCIIa ¥ YUCJIa TIO0 €r0 YacTH HAa OCHOBE KOHKPETHOT'O CMbICIA JPOOH; 0OCO3HABATh U 00bsIC-
HSTh WJICHTUYHOCTH 337124 Pa3HBIX TUIIOB, CBS3BIBAIONINX TPH BEJIWYHMHBI (Ha paboTy, HA MTOKYII-
KU, Ha JIBM)KEHUE); BBIICIATH 3TH BETUYMHBI M OTHOLICHUS MKy HUMU, IPUMEHATH UX IIPU
pELICHUH 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/]a4l YKa3aHHBIX TUIIOB.

B noBceHEBHOM KU3HU U ITPU U3YYEHHUU JAPYTUX MPEAMETOB: BBIICIATH IIPU PELICHUU 3a10a4
XapaKTEPUCTUKU pacCMaTPUBAEMOM B 3aJlaue CUTYallMH, OTIMYHbBIC OT pealbHBIX (T€, OT KOTO-
PBIX a0CTParupoBajIiCh), KOHCTPYHUPOBATh HOBBIE CUTYAIIHH C YYE€TOM 3TUX XapaKTEPUCTHK, B
YaCTHOCTH, NPH PELICHUH 33/1a4 Ha KOHUEHTPALMH, YYUTBIBATh IUIOTHOCTh BEIIECTBA; PEIIATh U
KOHCTPYHPOBATh 33J]aul HAa OCHOBE PACCMOTPEHHS pPeabHbIX CUTYAIIHii, B KOTOPBIX HE TpeOyeT-
Cs TOYHBIN BBIYMCIIUTEIbHbBIA PE3YJIbTaT.

Haensaonasn ceomempus

T'eomempuueckue guzypol

Y4yeHHK HAYYHTCH ONIepUPOBaTh HAa 0A30BOM yPOBHE MOHATHIMHU: MPSIMOYTOJIBHBIH Mapasuiene-
nunen, kyo, map. M3o0paxaTts u3ydaemble GUIypbl OT pyKH U C IOMOIIBIO TUHEUKU U LIUPKYJISL.
B noBceaHeBHOM KU3HU U IIPU U3YYEHUH JIPYTHX IPEIMETOB: pEIIaTh IPAKTUUYECKHUE 3a/1a4H C
IPUMEHEHHEM NPOCTEHIINX CBOMCTB (uUryp.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS U3BJICKATh, MHTEPIPETHPOBATH U MPEOOPA30OBHI-
BaTh UH(OPMALHIO O FE€OMETPUUYECKUX (Urypax, PEACTaBICHHYIO Ha YepTexKax;

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

HSM@p@HUﬂ U 6bl4UCTIEHUA

Y4YeHuK HayuYMTCsl BBITOIHATH IPOCTENUIINE TOCTPOSHUS U U3MEPEHHS HA MECTHOCTH, HE00XO0-
JUMBIE B PEATIbHOM JKU3HHU.

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 CUTYaAIUAX, IJIOMAAN Y4aCTKOB MIPSIMOYTOJIBHON (POPMBI,
00BbEeMbI KOMHAT; BBIMIOJIHATH MPOCTEHIINE TTOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIE B peajb-
HOM JKU3HU; OLIEHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.

Onemenmoi meopuu MHoJHcCeECmME U mamemamuyeckou 102uKu

YdyeHuk HayumTcst (715 MCTIOIb30BaHUS B TIOBCEJHEBHOM KU3HU U 00eCrieueHUsI BO3MOKHOCTH
YCIIEIIHOTO NMPOJIOKEHUs 00pa3oBaHUs Ha 0a30BOM YpOBHE) ONEpUpPOBaTh Ha 0A30BOM YpOBHE
MOHATUSMH: MHOKECTBO, JIEMEHT MHOXECTBA, TOJAMHOKECTBO, IPUHAJIEKHOCTB; 33/1aBaTh
MHOX€ECTBa MIEPEUNCIEHUEM UX JIEMEHTOB; HaXOAUTh MepecedeHre, 00beJMHEHUE, TOIMHOXKe-
CTBO B IIPOCTEUIINX CUTyalHsIX. B MOBCeTHEBHOW KU3HU U NPU U3YYEHUH JAPYTHUX IIPEAMETOB:
pPacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4YeHUK MoJIy4YuT BO3MOKHOCTh HAYUYHThCS (JIJ1s1 0OecrieueHusl BO3MOKHOCTH YCIIEILIHOTO
npoIoJDKeHUs 00pa30BaHUs Ha 6a30BOM U YIiIyOJEHHOM YPOBHSIX) ONIEPUPOBATh MOHATUSMU:
MHO’KECTBO, XapaKTEPUCTHUKU MHOXKECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEeU-
HOE MHOECTBO, IIOJIMHOKECTBO, IPUHAIIEKHOCTD, ONIPEACIIATH IPUHAJICKHOCTD JJIEMEHTA
MHO’KECTBY, 0OBEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C IOMOIIIbIO TIepe-
YUCJICHUS DJIEMEHTOB, CJIOBECHOT'O OIUCAHMUSL.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUH APYTHX MPEIMETOB: PACIIO3HABATH JOTUYECKHA HEKOP-
PEKTHBIE BBICKA3bIBAHUS; CTPOUTH LICTIOYKHM YMO3AKIFOYEHUN HA OCHOBE UCIIOJIb30BaHUS IIPaBUIL
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 BCEMUPHOW UCTOPUEH.

Y4YeHUK MOJyYUT BO3MOKHOCTh HAYYUTHCH XapAKTEPU30BATh BKJIA] BBIJAIOIINXCS 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 MHTEPIPETAIUs HATYPAIbHbIX, [IEJIbIX, BHITOIHATh BEIYUCICHUS, B
TOM YHCJIE C UCMOJIb30BAHUEM IIPUEMOB PAIIMOHAIBHBIX BBIUMCICHUMN; BBITIOJIHITH OKPYTJICHUE
pPalMOHAIBHBIX YKCEII C 3aIaHHON TOYHOCTHIO; CPABHUBATH PAIlMOHAJIBHBIE U UPPALIMOHAIBHBIE
YuCIa; MPeICTABIATh PAlMOHAIBHOE YUCIIO B BUJIE JECATUYHON IpoOU yHOpsAI0UMBAThH YHCIIA,
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: PUMEHSATH MPaBHJIa TPUOJIMIKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUYCCKUX 3a7a4 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 IIPH PEUICHUU MPAKTUYECKUX 3a]1a4 U 3a7a4 U3 APYTux yueod-
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€ YHUCII0, MHOKECTBO IIEJIBIX YHUCEI, OOBIKHO-
BEHHas Ipo0b, IeCATUYHAS APOOb, CMEIIAHHOE YUCIIO0, PAIMOHAIBHOE YMCIIO, MHOYKECTBO pa-
[MUOHAIILHBIX YHCEN; IOHUMATh H OOBSICHATH PA3HUILY MEXKY MO3UIIMOHHON U HETIO3UITMOHHOU
CUCTEMaMH 3alHCH YHCEeIl; IEPEBOIUTH YUCIA U3 OJHON CHCTEMBbI 3alUCH (CUCTEMbI CUHCIICHHS)
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-
pyTiieHre parMoOHAIBHBIX U UPPAITMOHAIBHBIX YUCET C 3aJJaHHON TOYHOCTHIO; CPAaBHUBATH JICH-
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 pELICHUH 3a/1a4y. B moBceHEBHOM KU3HU U MIPU U3YUYEHHUH IPYTUX IIPEIMETOB: BbI-
MIOJTHSTH M OOBSICHATH PE3YJIbTAThl CPABHEHUS PE3YJIbTATOB BBIUUCICHUHN TIPU PEIICHUN TTPAKTH-
YeCKHUX 3aJ1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUMCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHE-
HUU; 3aITUCBHIBaTh, CPABHUBATh, OKPYIJISITH YUCIIOBBIE IaHHBIE PEAJIbHBIX BEJIMYUH C UCIIOIB30-
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 HAYYIMTCH OIICPUPOBATE NOHATUAMU CTCIICHU 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, YMHOXKCHHUE); BBIOJIHATH Pa3JIOKCHUE MHOTOYJICHOB HA MHOKUTEH OJTHUM M3
Croco0O0B: BRIHECEHHE 32 CKOOKY, TPYMITUPOBKA, UCIIOJIB30BaHKUE (POPMYIT COKPAIIEHHOTO YMHO-
KeHUs; B moBceHEBHOM JKU3HU U TIPU U3YYEHHUHU JAPYTUX MPEIMETOB: BBIOJIHITH PE0Opa3oBa-
HUS aIreOpanvyecKuX BhIpaXEHHUH NP pelIeHnH 3aa4 JPYTUX y4eOHbIX MPEeIMETOB.

Y4eHUK NOJYYUT BO3MOKHOCTH HAYYHTHCS CBOOOTHO ONIEPHPOBATH MOHSATHSIMH CTETICHH C

L CJIBIM BBITIOJIHATH 10KAa3aTCJIIBCTBO CBOMCTB CTEIICHHU C oeJIbIMA U )IpO6HI)IMI/I II0Ka3aTciisIMU,
OIIEPUPOBATH TOHITUSIMH «OTHOUWICHY», «MHOTOUJICHY», KMHOT'OUJICH C OJTHOW TIEPEMEHHOI»,
«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 KOMOMHAIINN Pa3IHYHBIX PHEMOB;



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

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYIHX MPEAMETOB: 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

YuyeHHMK Hay4YHTCsl OIIEpUPOBATh NOHATUSMU: YpaBHEHHE, KOPEHb YPaBHEHUs, , CHCTEMBI 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 YPABHEHUS, CHCTEMbI JINHEHHBIX YpaBHEHUH, IPU PELLICHUN
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 COOTBETCTBYIOIINE 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 BO3MOKHOCTh 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,
yYMETb BbIOMpPATh METOJ] PEIIEHUsI 1 0OOCHOBBIBATH CBOW BBIOOP; pelliaTh ajaredpandyeckue 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; BBIIOIHATH OLICHKY 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 OJIYYEHHbIE Pe3yibTa-
TBI.

DynKryuu

Y4yeHHK HAYYHTCH OTIEpPUPOBATH MOHATUSAME: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, (YHKIIUS, TPa-
¢uK GpyHKINHU, cIIOCOObI 3a/1aHus (PYHKIMH, apTyMEHT U 3HaueHue (QyHKIMH, 001acTh onpese-
JICHUS] © MHOXKECTBO 3HAYeHUN (DYHKIMHU, CTPOUTH I'paMKH JTUHEHHON, KBaApaTUYHOU (PyHK-
11il; nccnenoBaTh GyHKIMIO 1O ee rpaduky; B moBce1HEBHOM KU3HU U ITPU U3YUYEHUH JPYTUX
IPEIMETOB: WIUTIOCTPUPOBATH € TIOMOIIIbIO TpaduKka peaabHy0 3aBUCMMOCTD WJIH MPOLIECC IO UX
XapaKTepUCTHKaM; NCIOIb30BATh CBOWCTBA U I'padMK KBAAPATUYHON (YHKIIMU IPU pEIIEHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYUTHCSI CBOOOTHO OTIEPHPOBATH TOHSATHSIMHU: 3aBUCH-
MOCTb, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb, 3aBUCHMAs U HE3aBHCHUMAs MIepeMeHHbIe, GYHKLUS, CII0-
coOBI 3aaHus QYHKIINU, apTYMEHT ¥ 3HaYeHHe (QYHKIMH. B TOBCeTHEBHOM )KU3HH U TIPU H3Y-
YEHUU JIPYTUX MPEIMETOB: KOHCTPYUPOBATh U HCCIEeI0BaTh (DYHKIIMH, COOTBETCTBYIOIINE pe-
IBHBIM TIPOIIECCaM H SIBJICHHUSIM, HHTEPIIPETUPOBATH IMOJTYdEHHBIE PE3yIbTaThl B COOTBETCTBUU
co crnenn (UKol ucceyeMoro nporecca itd siBIICHUS; HCIIOJIb30BaTh rpauKu 3aBUCMOCTEN
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 JI7Isl TIOCTPOCHUS TIOUCKOBOM CXEMBI M PEIICHHS 33]1a4; pa3INdaTh MOJIEh TEKCTa H MOJIEIb
peleHns 3a1auu, KOHCTPYUPOBATh K OJJTHON MOJENH peIlIeH s HECI0KHOM 3a1aun 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 ONTUMAJIbHBIA METO PELLICHUS 3a/1a41



U OCO3HABATh BBIOOP METOJa, pACCMaTPUBATh Pa3IMUHbIE METO/Ibl, HAXOIUTh Pa3Hble PEIICHUS
3a/1a4M, €CJIM BO3MOXKHO; aHAIM3UPOBATh 3aTPYAHEHMSI IPU PELIEHUH 3a/1a4; BBIIIOJIHATD pa3-
JUYHBIE IPe0o0pa30BaHMsl MIPEI0KEHHON 3a7jaui, KOHCTPYUPOBATh HOBBIE 331aUM U3 IaHHOH, B
TOM 4HcJIe 00paTHbIC; MHTEPIPETHPOBATH BEIYUCIUTENbHBIC PE3yIbTaThl B 3a/1a4€, HCCIEI0BATh
IIOJIyYEHHOE PEIIECHUE 3a]]a41; aHAIIM3UPOBATh BCEBO3MOKHBIE CUTYALlMH B3aMMHOIO PACIIONO-
KEHUS ABYX OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM JBMKEHUH (CKOPOCTD,
BpEMsl, pPaCCTOSIHUE) IIPU PELICHUH 3a/1a4 Ha IBUYKEHHE IBYX OOBEKTOB KaK B OJTHOM, TaK U B
IIPOTUBOIOJIOXKHBIX HalpaBiIeHUsIX. B NOBceITHEBHOM KMU3HU U IPU U3YYEHUHU JAPYTUX NpeaMe-
TOB: BBLIEJIATH IIPU PELICHUM 3a/1a4 XapaKTEPUCTUKN PACCMaTPUBACMOM B 3a[1a4€ CUTYaLlUH, OT-
JMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIUCH), KOHCTPYHPOBATH HOBBIE CUTYAIHH C
Y4ETOM ITUX XapAKTEPUCTHK, B YACTHOCTH, IIPU PEILICHUH 3a/1a4 HA KOHLIEHTPALUH, yYUTHIBAThH
IUIOTHOCTb BEUIECTBA; pEIIaTh U KOHCTPYUPOBATh 33/1a4i HA OCHOBE PACCMOTPEHMSI pEaJIbHbBIX
CUTYallUii, B KOTOPBIX HE TPeOyeTCs TOYHbIN BHIYUCIUTENbHBIN Pe3ybTaT; peliaTh 3a1a41 Ha
JBUKEHHE I10 PEKE, paccMaTpHBasi pa3Hble CUCTEMBbI 0TcueTa. MccinenoBarh BCEBO3ZMOKHBIE CH-
TyalluH IIPU PELICHNUH 33]a4 Ha JABM)KEHUE 110 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA,
pemaTs 1 000CHOBBIBAThH CBOE peIIeHHE 3aa4 (BBIACIATh MATEMATHIECKYIO0 OCHOBY) HA HAXOXK-
JICHHE YaCTH YKClia U YMCia [0 €ro YaCcTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IPOOH.

Y4YeHHK HoJIy4YHT BO3MOKHOCTD HAYYHUThCH PELIaTh IPOCTHIE U CIIOXKHBIE 3a7]a4H, a TAKKE
3a[]a4M [TOBBIIIEHHONW TPYAHOCTHU U BBIAEJATH UX MATEMaTHYECKYIO OCHOBY; PACIIO3HABATH pa3-
HbIE BUJIbI U TUIIBI 33/]1a4; UCII0JIb30BATh Pa3Hble KPATKUE 3alIMCU KaK MOJEIIU TEKCTOB CIOKHBIX
3aJa4 1 3a]a4 [OBBIIIEHHON CI0HOCTHU JJIS1 IOCTPOEHUSI IOUCKOBOM CXEMBI U PEILICHUs 3a1ay,
BbIOMpATh ONTUMAJIbHYIO JJI PACCMAaTPUBAEMON B 3aJ1a4€ CUTYaLUU MOJIEb TEKCTA 3a/1auH;
pa3ianyaTh MOJENb TEKCTa U MOJEINb PEIICHNUS 3a]a4l, KOHCTPYHPOBAaTh K OJHOM MOJEIN peule-
HUS CIIOKHBIX 3a/1a4 pa3Hble MOJIENIM TEKCTA 3aJauu; 3HaTh U IPUMEHAThH TPU CIIOCO0A MOUCKa
peweHus 3a1a4 (0T TpeOOBAaHUS K YCIOBHIO U OT YCJIOBUS K TpeOOBaHNIO0, 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 PEeIICHUs 3a/1a4M, €CJIM BO3MOXHO; aHAIM3UPOBATh 3aTPYAHEHUS TIPH perie-
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 MOJyYEeHHOE pellieHHe 3a/1aul; U3MEHATh YCI0BHE 3a1a4 (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, BPEMSI, PACCTOSTHUE) MIPH 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 CUTYAllM! TIPY PELIEHUH 3a/1a4 Ha IBUJKEHUE 110 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 331a4HbI€ CUTYallUU C YIETOM peajbHbIX XapaKTEPUCTUK, PEelIaTh 3aJa4l Ha JABM)KEHUE 110
pEKe, paccMaTpuBasl 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 BO3SMOKHOCTDb HAYYMTBCH ITOHUMATh MaT€EMaTUKy KaK CTPOIro OpraHmn30BaH-
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 HCTOPUH PA3BUTHA HUBHUIIN3allUU U UCTOPUU PASBUTHUA
HAyKH, IOHUMATh POJIb MAaTCMATUKH B Pa3BUTUHN Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYIMTCHA UCIIOJIb3Yys U3YUYCHHBIC METOAbI, IIPOBOANTE JOKA3aTCIIbCTBO, BBINIOJIHATD
OIIPOBCPIKCHUC, BBIGI/IpaTI: HU3YUCHHBIC MCTOJbI U UX KOM6I/IHaLII/II/I AJId pCUICHUA MaTCMAaTHU4YC-



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

Y4YeHHMK NOJYyYHT BO3MOKHOCTh HAYYUThCS BJIAJCTh 3HAHUSAMH O pa3IMYHbIX MeToJ1aX 000c-
HOBAaHUs U OIIPOBEPIKEHUS MATEMAaTUUECKUX YTBEPKIACHUM U CAMOCTOSTENILHO IIPUMEHSThH HX;
BJIA/ICTh HABBIKAMU aHAJIM3a YCIOBHS 3a7a4U U ONIPEIEICHUS MOAXOAAIINX Ul PEIICHU 3a1a4
U3YyYEHHBIX METOJIOB MJIM MX KOMOMHAIINI; XapaKTepH30BaTh MPOU3BEICHHS UCKYCCTBA C yde-
TOM MAaT€MaTH4YE€CKMX 3aKOHOMEPHOCTEN B IPUPOAE, UCIIOJIb30BaTh MATEMATUYECKUE 3aKOHO-
MEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

7 Kacc rcoMCTpPHUA

I'eomempuueckue gueypuol

Y4yeHHK HAYYHTCS ONIEpPHUPOBATH MOHATUSAMH F€OMETPHUUECKUX (PUTYD; U3BIIEKATh, UHTEPIPETH-
pOBaTh U MPeoOPa3OBLIBATH HHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO 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 TOBCEAHEBHOM KU3HU U MIPU U3YUEHHUH JAPYTUX MPEIMETOB: HCIIOIB30BaTh CBOM-
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 3a/a4 U MPOBEACHUN MAaTEMaTUUECKUX PacCyKICHHM; CaMOCTOSATENbHO
dbopMynupoBaTh ONpeesieHNs] TEOMETPUUECKUX (PUTYpP, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCT-
BaX W MPU3HAKaX FeOMETPHUUECKUX (PUTYp U 0OOCHOBHIBATh WM ONPOBEPTaTh UX, 0000IIaTh WK
KOHKPETH3UPOBATh PE3yIbTaThl HA HOBBIE KJIACCHI (PUTYp, TPOBOIUTH B HECIOKHBIX CITy4asx
KJIaccu(puKanuio GUryp 1Mo pa3IudHbIM OCHOBAHUSM; HCCIIEIOBATh YEPTEKH, BKIIFOYasi KOMOH-
HaIK QUryp, U3BIEKaTh, HHTEPIPETUPOBATH U MPeoOpa30oBeIBaTh HH(POPMALINIO, TPEICTABIICH-
HYIO Ha 4epTexkax; pelaTh 3ajaud FeOMEeTPUUYECKOr0 COAEpkKaHMsl, B TOM UUCIIE B CUTYalLlUsX,
KOTI'Jla AJITOPUTM PEIICHHsSI HE CIIEYET SIBHO U3 YCIOBHS, BHIIOIHATH HEOOXOAUMBIE TS perie-
HUS 33]]a41 JOTMOJIHUTENbHbIE IOCTPOEHUS, UCCIIE10BaTh BO3MOKHOCTh IPUMEHEHUSI TEOPEM U
bopmyn Ui pereHus 3ajad; GopMyIMpPOBATh U TOKa3bIBaTh T€OMETPUUYECKHE 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, UCCIEA0BaTh MOJyYE€HHbIE MOJIETN U UHTEPIPETH-
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 OTIAEIBHBIE METOIbI IOCTPOCHUM LUPKY-
JIEM U JIMHEHMKOW U MPOBOJAUTH MPOCTEUIIINE UCCIIEA0BAHUS YUCIIA PELICHUI;

B noBcenHeBHOM KU3HU U IIPU U3YUYEHUH IPYTUX PEIMETOB:

BBITIOJTHSITH MIPOCTEHIITNE MTOCTPOCHUS HA MECTHOCTH, HEOOXOMMBIE B peaTbHOM KU3HU,
Y4eHUK MOJy4YUT BO3MOKHOCTh HAYYHThCS ONEPUPOBAThH MOHATHEM HabOpa 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 TIPU U3YYEHHUH JIPYTUX MPEIMETOB:

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

Omuowenus

Y4YeHuK HAYYHTCSl OTIEPUPOBATH IOHATUSAMHU: PABEHCTBO (DUTYp, paBHBIE (DUTYPBI, PABEHCTBO
TPEYTrOJbHUKOB, MapaJIETbHOCTh NPSIMBIX. B MOBCETHEBHOM KU3HU U MPU U3YYEHUU JPYTUX
MPEAMETOB: UCIIOIb30BaTh OTHOLIEHHUS I PELIEHHUS 3a/1a4, BOSHUKAIOIIKUX B PEaJbHOW KU3HU.
Y4YeHUK MoJyYuT BO3MOKHOCTh HAYYUTHCH BIIAJI€Th MOHATUEM OTHOLIECHUS KaK METaNpe-
METHBIM; CBOOOHO OTIEPUPOBATH OHATUSIMHU: PABEHCTBO (PUTYp, paBHBIC (PUTYpHI, PABEHCTBO
TPEYTOJIbBHUKOB, NApAJIEIbHOCTh NPAMBIX. B TOBCEAHEBHOM KU3HU U IPU U3YYEHUH 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 YaCTHOCTH BJIAJICTh MIPEACTABICHUAMH 00 aKCHOMAaTHYECKOM
HOCTPOCHHH T€OMETPUH U IEPBUYHBIMU MPEJICTABICHUSIMU O HEEBKJIMIOBBIX TCOMETPHSIX;
paccMaTpHuBaTh MaTEMaTHKy B KOHTEKCTE HCTOPUH PA3BUTHUS LMBHIM3AIMU U HCTOPUH Pa3BUTHUS
HayKH, IOHUMATh POJIb MAaTEMAaTUKU B pa3BUTUH Poccui.

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, UCII0JIb30BaThb MAaTCMAaTHUYCCKNUEC 3HAHUS AJIA OIIMCaHUsA 3aKOHOMepHOCTeﬁ 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 N CaMOCTOATCIIBHO IIPUMCHATD UX;
BJIAZICTb HABbIKAMHU aHAJIN3a YCJIOBUS 3aJa4U U OMPCACIICHUS MOAXOAAIUNX T PCILICHUSA 3a1a1
HN3YUYCHHBIX METOA0B UJIU UX KOM6I/IHaIII/II71; XapaKTCPU30BaTh MPOU3BCACHHNA UCKYCCTBA C YUC-
TOM MaTCMaTHYCCKHX 3aKOHOMepHOCTeI>'I B IIPUPOAC, UCIIOJIB30BATh MATCMATUYCCKHEC 3dKOHO-
MCPHOCTHU B CAMOCTOATCIIbHOM 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 MHOKECTBA IIEPEUUCICHUEM UX 3JIe-
MEHTOB; OIIEPUPOBATh Ha 0a30BOM yPOBHE NOHATUSAMMU: OIPEAEICHHUE, AKCUOMa, TEOpEMa, ToKa-
3aTeJIbCTBO; IPUBOANUTE IPUMEPBI U KOHTPIIPUMEPHI ISl IOATBEPKACHHS CBOMX BBICKa3bIBAHU.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB: HCIIONb30BaTh rpaduueckoe
IIPEJICTAaBICHUE MHOYKECTB [UIsl ONIMCAHMsI pEAJIbHBIX ITPOLIECCOB U ABJICHUH, DU PELICHUH 3a/1a4
JIPYTUX y4eOHBIX MPEIMETOB.

Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYUTBHCS: ONIEPUPOBATh MOHATUSAMU: OINPEAEIEHUE, TEOPE-
Ma, aKCUOMa, MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, AIEMEHT MHOXKECTBA, TyCTOE, KOHEUHOE
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

YuyeHHMK HayYHTCs: HAXOJIUTh 00J1acTh ONpeieNieHus 1 00JacTh 3HaUeHUH (PyHKIMH, YUTATh
rpaduk; onepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMU: HaTypaJlbHOE YKCIIO, IIeJI0€ YUCIIO,
OOBIKHOBEHHasl Jpo0b, ecATUYHAas JpoOb, CMEIIaHHas Apo0b, pallMOHAIBHOE YUCIIO0, apupMe-
THYECKHUM KBAJIpaTHBIA KOPEHB; UCIIOIb30BATh CBOWCTBA YMCEN U MpaBUia ICUCTBUI IIPH BbI-
IIOJIHCHUM BBIUMCIICHUN; BBIIOJIHATH OKPYIJIEHUE PAllMOHAJIBHBIX YHCEII B COOTBETCTBUU C IIpa-
BHJIAMU; OLIECHUBATh 3HAYEHHUE KBAIPATHOTO KOPHS U3 MTOJIOKUTEIBHOTO LIEJIOTO YHUCIIA;
pacro3HaBaTh pallMOHAIbHBIE U UPPALMOHAIIBHBIE YHACIIA; CPABHUBATH YHCIIA.

B noBce1HEBHOM KWU3HU U MIPU U3YYEHUHN JPYTUX NMPEIMETOB: OLIEHUBATh PE3YNIbTaThl BBHIYUCIIE-
HUU IIpU PELICHUH ITPAKTUYECKUX 3a/1a4; BBIIIOJIHATh CPABHEHHE YHUCEIl B PEAJIbHBIX CUTYalUsX;
COCTaBJISITh YUCJIOBBIE BBIPAXKEHUSI IIPU PELICHUH MTPAKTUUECKUX 3a]a4 U 3a]a4 U3 Ipyrux y4yeo-
HBIX [IPEIMETOB.

Yd4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH: ONIEPUPOBATH MOHATHIMHU: MHO>KECTBO HATY-
paJIbHBIX YKCEJI, MHOXKECTBO LIEJIBIX YUCET, MHOYKECTBO PALIMOHAIIBHBIX YUCEN, UPPALMOHAIBHOE
YHCJIO, KBAJAPAaTHBIA KOPEHb, MHOKECTBO JIEHCTBUTENIBHBIX YMCEIl, TEOMETPUYECKast HHTEPIPETa-
L1 HATYPAIBHBIX, LIEJIbIX, PAL{UOHAIIBHBIX, IEHCTBUTEIIBHBIX YHCEI;



IOHUMAaTh U OOBSICHATH CMBICI MO3UIIMOHHOMN 3aIIMCH HAaTYPalIbHOIO YUCIIA;

BBITOJIHATH BBIYUCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM IIPUEMOB PALIMOHAIBHBIX BHIYHCIIE-
HUH; BBIIOJIHATH OKPYIVICHNE PALIMOHAIBHBIX YUCEII C 3aJaHHON 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 moBcenHEeBHOMN )XKU3HU U NIPH U3YUYEHUH JPYTUX MPEIMETOB: TPUMEHSATH 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 YHUCJIE IPUOIMKEHHBIX BBIYHUCIIEHUH; COCTABIATh U OLIEHUBATh YH-
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 HECTIOKHBIC IIPE0OpPa30BaHMs ISl BEIYUCICHUS 3HAYCHUH YH-
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, IPUBOJMTH ITOTO0HBIE ClIaraeMble; UCIOIb30BaTh ()OPMYJIbI COKPALLIEHHOTO
YMHOX€EHHUS (KBaJpaT CYMMbI, KBaipaT pa3HOCTH, Pa3HOCTb KBaAPaTOB) JJIsl YIIPOILEHUS BbIUUC-
JICHU 3HaYeHHUI BBIPAYKCHUH; BBIIOJIHATD HECIOXKHBIE TPE0Opa30BaHUsI APOOHO-TMHEHHBIX BbI-
paXXEHUI U BBIPAKECHHUM C KBAAPATHBIMUA KOPHSAMH.

B moBceqHeBHOM )KU3HU U TIPU U3YYCHUU JIPYTUX IPEIMETOB: IOHUMATh CMBICH 3aITMCH YUCIIA B
CTaHJAPTHOM BHJIE; OTIEPHPOBATH Ha 0230BOM YPOBHE IMOHATHEM «CTaHIAPTHAs 3aIHCh YHCIIAY.
Y4eHUK MOJTYYUT BO3MOKHOCTH HAYYHTHCS: ONEPUPOBATH MOHATUSAMHU CTEIICHHU C HATypajlb-
HBIM TI0Ka3aTeJeM, CTEIICHH C IIeJTbIM OTPHLIATEILHBIM TIOKa3aTeNIeM; BBIIIOJHATH MPeodpa3oBa-
HUSI LEJIBIX BEIPOKCHUH: ISHCTBUS ¢ OAHOWICHAMH (CII0KEHHE, BRIUUTAHUE, YMHOKEHHE), JIeH-
CTBH C MHOT'OYJICHAMU (CJIO)KGHI/IC, BBIYUTAHUC, YMHO)KGHI/IC); BBIIIOJHATD PA3JIOKCHHUEC MHOI'O-
YJICHOB HAa MHOKUTENN OJHUM U3 CIIOCOOOB: BEIHECEHHE 32 CKOOKY, IPYNIIUPOBKA, UCII0JIb30Ba-
HUEC q)OpMy.]'I COKpalI€HHOT'O YMHOXCHUS; BBIACIATE KBaAPaT CYMMbI U Pa3HOCTU OAHOYJICHOB,
pacKJIabIBaTh HA MHOXKUTENIN KBAJPAaTHBIN TPEXUJIeH; BBIMOIHATh IPeoOpa3oBaHus BbIpaxke-
HI/II\/’I, COACPpKAIMX CTCIICHHU C HECJIbIMH OTPUIATCIbHBIMU IMOKA3aTCIIAMU, MIEPEXOAUTH OT 3aIlIUCU
B BUJIE€ CTETIEHU C EJIBIM OTPHUIIATEIbHBIM MTOKa3aTeleM K 3allUCH B BUJIE JPOOU; BBITOIHATD
npeoOpa3oBaHus IPOOHO-PAIIIOHATBHBIX BEIPAKEHHIA: COKpAIIeHUe IpoOei, MpuBeIeHNe a-
reOpandeckux aApoOei k o0lieMy 3HaMeHaTeNo, CJI0KEHHE, YMHOKEHHE, JIeJIeHNe anredpanye-
CKHX Ipo0el, BO3BeIeHHEe anreOpandeckoi Apoou B HATYpaIbHYIO U IS0 OTPUIATEIbHYIO
CTETIEeHb; BBIMIOJHATH IPE0OPa30BaHuUs BBIPAKEHHH, COJepKaLINX KBaJpaTHbIE KOPHHU;
BBIACIIATh KBaApaT CyMMBI UJIM Pa3HOCTU ABYYJICHA B BBIPAKCHHUAX, 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 BHJIE; BBIIIOJIHATH IPeoOpa3oBaHus anreo-
panyecKux BhIPAKEHUM MPH peIeHUH 3a]1a4 JPYTUX y4eOHbIX MPEIMETOB.

YPCZGHQHM}Z Uu HepaeseHcmea

Y4yeHHMK HAYyYHTCs: OTIEpUPOBATH Ha 6a30BOM YPOBHE MOHATHUSMU: PaBEHCTBO, YUCIIOBOE pa-
BEHCTBO, YPaBHEHHUE, KOPEHb YPaBHEHUs, PEIICHNE YPaBHEHNU s, YUCIOBOE HEPABEHCTBO, HEPA-
BEHCTBO, PEILICHUE HEPABEHCTBA; IIPOBEPATH CIIPABEIIUBOCTD YUCIIOBBIX PABEHCTB U HEpa-
BEHCTB; pEIaTh JUHEHHbBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIINECS K JIMHEWHBIM;
IIPOBEPSATH, SBIISETCS JIHM JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA); pelaTh KBapaT-
HbI€ ypaBHEHUs N0 popMysie KOpHEI KBaJpaTHOTO YpaBHEHMsI; ©300pakaTh pelIeHHs Hepa-
BEHCTB U MX CUCTEM Ha YHUCIIOBOM IIPSAMOM. B OBCETHEBHOM JKU3HU U IIPU U3YUYEHUH IPYTUX
IIPEMETOB: COCTABIIATh U pelIaTh JIMHEWHBIC YPAaBHEHUS IIPU PEIIECHUN 33]1a4, BOSHUKAIOIIUX 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 YPAaBHEHUH WIJIM HEPABEHCTB);

pelaTh JUHEHHbIC YPaBHEHUS U YPAaBHEHUS, CBOJAUMBIEC K TMHEHHBIM C TOMOIIbIO TOXKECTBEH-
HBIX TIpeoOpa3oBaHuil; peuaTh KBaJApaTHbIC YPAaBHEHUS U ypaBHEHUsI, CBOJMMbIE 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 IapaMeTPaMU; PEIlIaTh HECIO0XKHbIE KBaJpaTHbIE
YPaBHEHMsI € IApaMETPOM; PEeLIaTh HECTIOKHbBIC YPAaBHEHU B LIENbIX YuciIax. B moBceqHeBHOM
YKU3HU U IPU U3YYEHUU APYTUX NIPEAMETOB: COCTABIATh U PEIIaTh JUHEUHbBIE U KBaApaTHbIC
YpaBHEHMsI, ypaBHEHUs, K HUM CBOJIAIIMECS, HEPABEHCTB MPH PEILIEHUH 331a4 APYTHX y4eOHBIX
IIPEIMETOB; BBIIIOJIHATH OLIEHKY IIPAaBI0I01001s PE3YIbTAaTOB, [10JIy4aeMbIX [IPU PEILICHUH JIU-
HEHHBIX U KBa/IPaTHBIX YPABHEHUH M HEPABEHCTB MPH PEILIEHUU 3aJay APYIHX y4eOHBIX Mpesi-
METOB; BBIOMPATh COOTBETCTBYIOIINE YPABHEHNUSI, HEPABEHCTBA MIIM X CHCTEMBI JUIsl COCTaBIIE-
HUSI MaTEMaTHYEeCKON MOJIEIH 3aJaHHOM pealbHON CUTYalluu WM NPUKIAJHOMN 3a/1a41; YMETh
UHTEPIPETUPOBATH MOJTYYEHHBINA IPU PELICHUN YPABHEHUS, HEPABEHCTBA PE3yJIbTAT B KOHTEKCTE
3aJJaHHOM peabHOM CUTYalluu WU NIPUKJIATHOMN 3a/1auu.

@ynKyuu

Y4yeHHK HaYyYHTCs: HaXOUTh 3HaUueHHEe (PYHKIMU 10 33JaHHOMY 3HAYCHHIO apryMeHTa; Ha-
XOJIUTh 3HAYEHHUE apryMEHTa 110 3a/laHHOMY 3Ha4€HUIO (YHKIIMH B HECIOXKHBIX CUTYalUsX; OIl-
pelesATh NOJI0KEHNEe TOUKH 10 €€ KOOpAUHATAaM, KOOPAMHATHI TOUYKH I10 €€ MOJI0XKEHUIO Ha KO-
OpAMHATHOM IJIOCKOCTH; MO IpauKy HaXOAUThH 00JIACTh ONPEAEICHUs, MHO)KECTBO 3HAaUECHUH,
HYH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3pAaCTaHHs U YOBIBaHUS, HaU-
Oosblee 1 HAaMMEHbIIIee 3HaUeHUs (PYHKIUH; CTPOUTDH Ipad UK JIMHEHHON QyHKIMM; TPOBEPSTH,
ABJIIETCS JIU JaHHBIN Tpaduk rpadukoM 3ajaHHON QYHKIUY (JIMHEHHOW, KBapaTUYHOU, oOpart-
HOW IPONOPLUOHATIBHOCTH); ONPEEIIATh NPUOIMKEHHbIE 3HAYSHHUSI KOOPAWHAT TOUKHU Iepece-
yeHUs rpaguKkoB QyHKIMN. B moBcegHEBHOMN KU3HU U TPU U3YYEHUH IPYTUX MIPEIMETOB: HC-
MOJIb30BaTh I'pa MK peabHbIX MPOLECCOB M 3aBUCUMOCTEH [T ONpe/IeeHnsl UX CBOUCTB
(HauOosplIMEe U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pACTaHUS U YObIBaHUs, 001acTH IO-
JIOXKUTENbHBIX U OTPULIATENbHBIX 3HAYEHUH U T.I1.); HCIOJIB30BATh CBOWCTBA TMHEWHON (QyHKIIMK
U ee rpaduk Ipy peleHn  3a1a4 U3 APYyrux yueOHbIX IPEIMETOB.

Y4YeHuK NoJIyYuT BO3MOKHOCTh HAYYUTHCS: ONEPUPOBATh MOHATUAMU: (QYHKIIMOHAIbHAS 3a-
BUCUMOCTb, (PyHKIMS, rpaduk (QYyHKIMH, COCOOBI 3alaHusl (PYHKIUHU, apryMEHT U 3HaueHHe
GyHKIIMH, 00J1aCTh ONPEENIEHUs U MHOKECTBO 3HaUEHUI (QYHKIUH, HYJIU (QYHKIIMH, TIPOMEKYT-
KU 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEYETHOCTh (DYHKIINY;

CTPOUTH TpaQUKH TUHEHHOM, KBapaTHUHON (YHKIMH, 0OpaTHOM MPONMOPIUOHANIBHOCTH, (PYHK-

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 3HAUEHUM, HYJIH, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTH 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-
UCKa pellIeHNs 3a/1a4l; OCYILECTBIIATh CIIOCO0 MMOMCKA PEeILIeHHs 3a/1a4l, 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 3a7]a4€, UCCIEA0BATh IIOJYYCHHOE 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 IOBCEAHEBHOM KU3HU U IIPU U3YYEHUU JPYTUX 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-
0B, a TAK)KE 3aJa4M NOBBILICHHON TPYIHOCTH; UCIIOJIb30BATh Pa3HbIE KPATKUE 3AIIMCH 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-
HOU 3a/1a4¥ pa3HbIE MOJIENH TEKCTa 33Ja4M; 3HATh U MPUMEHATH 00a criocoba MoucKa perieHHs
3a7a4u (OT TpeOOBaHUS K YCIIOBHIO M OT YCJIOBHUS K TPEOOBAHMIO);BbIIEIATh 3TAIlbl PELICHUS 3a-
Jlaud ¥ CcoZiep KaHME Ka)KJ0ro 3Tara; yMeTh BbIOMpaTh ONTUMAJIbHBIM METOJ| pElICHUs 3aJaul U
0CO3HaBaTh BBIOOP METO/A, PacCMAaTPHUBATh pa3jIMYHbIE METOAbI, HAXOJUTb Pa3HbIe PEIICHHS
3a/1a4M, €CJIM BO3MOKHO; aHAJIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUN 33]1a4;

BBITNOJIHATH pa3InyHble peoOpa3oBaHUs NPEIJIOKEHHOH 3a1a4l, KOHCTPYHPOBATh HOBBIE 3a/1a-
Y U3 JIaHHOM, B TOM uucIie 00paTHbIC; MHTEPIIPETUPOBATH BHIYMCINUTENbHBIE PE3YNIbTATHI B 33/1a
4e, UCCIIE0BATh ITOJIy4EHHOE PELICHHUE 3a/1a4M; AaHAJIU3UPOBATh BCEBO3MOXKHbBIE CUTYallH B3a-
MMHOT'0 PacIoJIOKEHUs ABYX 00ObEKTOB U U3MEHEHHUE X XapaKTEPUCTUK IIPU COBMECTHOM JIBU-
KEHUHU (CKOPOCTb, BPEMsl, PACCTOSIHUE) IIPU PELICHUH 3a/1a4 Ha JIBUKEHHE JIBYX OOBEKTOB 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 33/1a4 Pa3HbIX TUIIOB, CBSI3bIBAIOIIMX TPU BEIMUYMHBI (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 METOJIaMU PEILIECHKS 3a]1a4 Ha CMECH, CIIJIaBbl, KOHIEHTPALUH; PEIIAaTh JIOTU-
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-
METHYECKH, anredpandeckuii, reoMeTpUIeCKHii, rpaduuecKuil, MIpUMEHSITh UX B HOBBIX 110
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 a0CTParupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIHH
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 BHIYMCIUTENbHBIN pe3yNbTaT; penarh 3a1a4i 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 HH(POPMAIIHIO O TEOMETPUUECKUX (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 WK alnroputMam. B moBceHeBHOM KU3HU U PU U3YUYEHUU JAPYTUX 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 PUryp;



U3BJICKaTh, UHTEPIPETUPOBATH U MIPEOOPa30BbIBATh MH(YOPMAIMIO O TEOMETPUYECKUX (PUrypax,
NPECTaBICHHYIO Ha YepTeKax; MPUMEHATh reoMeTpudeckre (akThl IJIs PELICHUs 3aa4, B TOM
yucie, MPeANoIarallluX HECKOJIBKO I1aroB pellieHus; (JopMyaMpoBaTh B MPOCTEHIINX CITydasx
CBOWCTBA U MPU3HAKH (DUTYP; JOKA3BIBATh FTEOMETPUUECKUE YTBEPKACHHUS;

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 NpakTHYeCKOro XxapakTepa 1 3a/1ad U3 CMEKHBIX
JUCLUATIINH.

Ommnowenus

Y4yeHHMK Hay4YHTCsI: OIIEpUPOBATH HA 0a30BOM YPOBHE MOHATUSAMU: PABEHCTBO (QUTyp, paBHbIE
(GUrypsl, paBEeHCTBO TPEYrOJIbHUKOB, APAJIEILHOCTD NPSAMBIX, HEPIEHIUKYIIPHOCTD IPIMBIX,
YTJIBI MEXY IPSIMBIMU, IIEPIICHIUKYJISAP, HAKIOHHAS, IPOEKLHs. B OBCEAHEBHOM )KU3HU U IIPU
W3Y4YECHUHU JPYTUX NPEIMETOB: UCIOJIB30BATh OTHOIICHHUS Ul PEILCHUS IPOCTEMIINX 3aad,
BO3HMKAIOIIKX B PEAIbHON KU3HHU.

Y4yeHHMK NOJYyYHT BO3MOKHOCTh HAYYUTBCS: ONIEpUPOBATh MOHATUAMU: PAaBEHCTBO QUTYp,
paBHBIE QHUTYPBI, PABEHCTBO TPEYTOJIBHUKOB, MTAPAJUICIBHOCTD MPSIMBIX, TEPICHIUKYIIPHOCTD
OPSMBIX, YTJIbl MEXKAY IPSMBIMU, NEPIEHIUKYIISP, HAKIIOHHAs, IPOEKLUs, ogooue Gpuryp, mno-
N0OHBIE PUTYPBI, TOT00HBIE TPEYTOIBHUKH; IIPUMEHATH TeopeMy Daieca U TeOpeMy O IpOoIop-
LMOHAJIBHBIX OTPE3Kax IPHU PELICHUH 3a/1a4; XapaKTEPU30BaTh B3aMMHOE PACIIOJIOKEHHE TIPS~
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: TPUMEHITH (POPMYJIIBI IEpUMETpPa, TUIOIMAIN U 00beMa, IJIOUIa N TTOBEPX-
HOCTH OTJIE€JIbHBIX MHOIOI'PAaHHUKOB IIPH BBIYHCICHUSX, KOT 1A BCE JaHHBIE UMEIOTCS B YCIIOBUH;
npuMeHsTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOILIEHUS /JI BBIYUCICHUS
JUIMH, PACCTOSIHUM, IJIOIAIEH B IPOCTEMIINX Cllydasix. B moBceqHEBHON KU3HU U NIPU 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 HAYUYHUTHCA: ONIEPUPOBATh MIPEICTABICHUSIMH O JAJIMHE, I1JI0-
a1, Kak BeanuuHaMiu. [Ipumensarts TeopeMy [udaropa, popmyisl miomagm, npyu peleHun
MHOTOIIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE JIAHHBIE MTPE/ICTABJIECHbI SIBHO, & TPEOYIOT BHIYUCIIECHUH,
OIepUpOBaTH OoJIee MIUPOKUM KOJIMUECTBOM (POPMYII AJTUHBI, IJIOLIA/IU, BBIYUCIIATh XapaKTepH-
CTHKU KOMOMHAUUN QUryp (OKpYKHOCTEH 1 MHOTOYTOJIbBHUKOB) BBIUNCISTH PACCTOSHUS MEXIY
burypamu, npuMeHsITh TPUTOHOMETpHUUYECKHE (HOPMYJIbI IS BBIYMCICHUN B O0JIee CIOXKHBIX
CIIy4asiX, IPOBOJUTH BBIUNCIIEHHUS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;
(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 MTpeIMeTax, B OKpyXKaro-
1Ie NeUCTBUTENBHOCTH.

T'eomempuueckue nocmpoenus

Y4YeHUuK HAYYUTCSI: U300paxaTh TUIOBBIEC TIIOCKUE QUTYPHI U (UTYPHI B TIPOCTPAHCTBE OT Py-
KH 1 C TIOMOIIBIO HHCTPYMCHTOB. B HOBC@)IH@BHOﬁ KHU3HU U TPHU U3YUCHUHN JPYTUX NPEIMETOB:
BBITIOJTHATH MPOCTEUIITHE MOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B peATbHON KU3HU.
Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYUHUThCA: U300pakaTh T€OMETPUUYECKUE (PUTYPHI 110 TEK-
CTOBOMY M CHMBOJIBHOMY OMTUCaHHIO; CBOOOIHO OMEPHPOBATH YUEPTEIKHBIMH HHCTPYMEHTAMH B
HECJIIOKHBIX CJIydasaX, BBIMIOJIHATE ITOCTPOCHUA TPEYTOJIbHUKOB, TPUMEHATE OTACIbHBIC MECTOABI
MOCTPOCHUMN ITUPKYJIEM U JTUHEHKOW U TPOBOAUTH MPOCTEHIIINE UCCIICIOBAHMSI YUCIIA PEIICHUM;
n300paxxaTh TUIIOBBIE IJIOCKHUE (PUTYPBHI C TOMOIIIBIO MPOCTEUITNX KOMITBIOTEPHBIX HHCTPYMEH -
TOB. B moBceIHEBHOM KU3HU U MPU U3YUYCHUU APYTUX MPEAMETOB: BHITOIHITH MPOCTEUIITHE 10~
CTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B PeaIbHOM JKU3HU; OLIEHUBATh Pa3Mephl PeaTbHbBIX
00BEKTOB OKPYKAIOIIEro MHUPA.



I'eomempuueckue npeobpazosarus

Y4YeHUK HAYYHTCSl CTPOUTH PUTYPY, CHMMETPHUYHYIO TaHHON (PUType OTHOCUTEIIEHO OCH U
TOYKHU. B oBceIHEBHOM KU3HU U ITPU U3YUYECHHUH IPYTUX IPEIMETOB: PACIIO3HABATh JABUKEHUE
00BEKTOB B OKPYKAIOIIEM MUPE; PACIIO3HABATh CHMMETPHUYHBIC (DUTYPBI B OKPYKAIOIIIEM MHUPE.
Y4YeHUK NoJy4YUT BO3MOKHOCTH HAYUYHUTbCS CTPOUTH (PUTYpy, TOJTIOOHYIO 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 HAYYHUTCS: TOHUMATh U IPUMEHSTh TEPMUHOJIOTUIO U CHMBOJIUKY, CBSI3aHHBIE C OTHO-
IIIEHHEM HEpaBEHCTBA, CBOICTBA YMCIOBBIX HEPABEHCTB; PellIaTh JTMHEHbIE HEpAaBEHCTBA C OJHOM Tepe-
MEHHOM U MX CHCTEMBI; PEIIaTh KBaJApaTHbIC HEPABEHCTBA C ONOPOI Ha rpa)uuecKue NpeaCTaBICHuUS;
NPUMEHSTH annapaT HEPaBEHCTB 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 HEPaBEHCTB, COJEpKAINX OyKBeHHBIE K03 pumeHTsr; pe-

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

ypaBHeHHUs Buaa X = @ ; pelaTh YpaBHEHHUs CIIOCOOOM Pa3JIOKEHNs HA MHOKHTEIIH H 3aMEHbI
HepEeMEHHOI; HCIOIB30BaTh METO/] HHTEPBAJIOB ISl PEIICHNUS 1IEJIbIX U JPOOHO-palMOHATBHBIX
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[UH

BbInyCKHUK HAYYHMTCS: TOHUMATh M UCIIOIb30BaTh (DYHKIIMOHAIBHbIC TIOHSTHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHMS); CTPOUTH IPadUKH AIMEMEHTAPHBIX (PYHKIHIA; MCCIeI0BaTh CBOICTBA Uu-
CIOBBIX (DYHKIIMI Ha OCHOBE M3Y4CHUs MTOBEJCHUS UX TPa(QHKOB;

NOHUMAaTh (DYHKIMIO KaK BRXHEHIIYI0O MAaTeMaTHYECKYI0 MOJAEIb JUIsl OMUCAHUS HPOLECCOB U SBICHUN
OKPY>KaIOIIEero MUpa, MPUMEHATh (PYHKIIMOHATBHBIH SI3bIK JUIS OTIMCAHHS U UCCIICIOBAHNUS 3aBUCIMOCTEH
MEXTY GUINUECKUMH BEIMINHAMH.

BblﬂyCKHHK HOJ]y'-[I/IT BO3MOKHOCTH HaleI/ITLCH: IMPOBOJAUTH UCCIICAOBAHUS, CBA3AHHLIC C U3YyUC-
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 q)YHKI_II/Iﬁ AJid PCHICHUA MATCMATHUYCCKUX
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 ITOCIIEIOBATEIILHOCTEH (TEPMHHBI, CHMBOJIIMYECKUE
0003Ha4EHHU ); TPUMEHSTH (DOPMYIIBI, CBA3aHHbIC C apH()METHICCKOIN U TEOMETPUUCCKON MIPOTPECCHSIMH,
¥ anmnapar, cpopMHUPOBAHHBII PH U3YUCHUH JPYTHX Pa3AeNoB Kypca, K PEIICHUIO 33/1a4, B TOM YHCIIE C
KOHTEKCTOM M3 PealbHOM KU3HU.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCH: 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 IPOrPECCUH Kak (QYHKIUH HATYPATbHOTO apryMEHTa; CBS3bIBATh apH(METHIECKYIO IPOTPECCHIO

C TNHEHHBIM POCTOM, TECOMETPUIECCKYIO — C OKCIIOHCHIUAJIbHBIM POCTOM.

DIIEMEHTBHI KOMBUHATOPUKHU, CTATUCTUKH U TEOPHH BEPOATHO-
CTEU

BBINYyCKHUK HAYYHMTCSH: UCTIONB30BATh NPOCTEHIINE CIIOCOOBI IPEICTABICHHS H aHAIN3A CTATUCTHYE-
CKUX JaHHBIX;, HAXOJUTh OTHOCUTEIHHYIO YaCTOTY M BEPOSITHOCTh CIYYallHOTO COOBITHSI.
pelniath KOMOWHATOPHBIC 3a/1a4K Ha HAXOXKJCHHUE YKCIIa OObEKTOB WIIM KOMOMHAITHIM,

BbInycKHHK NOJYYUT BO3MOKHOCTh HAYYHTBHCSI: IPHOOPECTH MEPBOHAYAIBHBIN OTIBIT OpraHU3aIN
cOopa 1aHHBIX TP MPOBEACHUH OMPOca OOLIECTBEHHOTO MHEHHSI, OCYIIECTBIISITh X aHAIIN3, IPECTAaB-
JSITH PE3YJIBTAThl OIPOCca B BUE TaOJIMILIBI, IUArPAMMBI, IPHOOPECTH OMBIT IPOBEACHUS CITyYaiiHbIX 3KC-
MIEPUMEHTOB, B TOM YHCJIE C TOMOIIIBbIO KOMITBIOTEPHOTO MOJIETMPOBAHUS, UHTEPIIPETALIUN X PE3yIbTa-
TOB, HEKOTOPBIM CIIELIHATIbHBIM NpUEMaM pEeIIeHUs] KOMOMHATOPHBIX 3aJad.

9 knacc reomeTpus

BEKTOPH!

BbBINyCKHUK HAYYMTCH: ONEPUPOBATH C BEKTOPAMH: HAXOAWTh CYMMY M Pa3HOCTB JIByX BEKTOPOB,
3aJaHHBIX T€OMETPHUYECKH, HAXOAUTh BEKTOP, PaBHBII NPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YHMCIIO; 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, ePEeMECTUTEIBHBI U PAaCIPEACIUTENIbHBINA 3aKOHBI; BBIYHCIATE CKAJSIPHOE MPOU3BEICHUE
BEKTOPOB, HAXOAUTH YTOJI MEXKIY BEKTOPAMHU, YCTAHABINBATH MEPIIEHANKYISPHOCTD MPSIMBIX.
BbInyCKHUK MOJYYMT BO3MOKHOCTb: OBJIAJeTh BEKTOPHBIM METOJIOM [UISl PEIICHHs 3a/1a4 Ha BbI-
YHCJICHNE U JI0KAa3aTelNbCTBO; IPUOOPECTH OMBIT BHITOIHEHHUS MPOEKTOB Ha TeMy «[IpuMeHeHne BeKkTop-
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; NCIOIB30BaTh KOOPAMHATHBIA METOA JUIA M3YYEHHUSI CBOWCTB MPAMBIX U OK-
PY’KHOCTEH.

BbInyCKHUK MOJYYUT BO3MOKHOCTb: OBJaJeTh KOOPJHMHATHBIM METOJOM pEIICHHs 33]a4 Ha BbI-
YHCJICHNE U JI0Ka3aTeJIbCTBO; IPUOOPECTU OMBIT UCIIONB30BaHU KOMIIBIOTEPHBIX MPOTrpaMM IJIs aHaIH3a
YACTHBIX CIy9YaeB B3aUMHOTO PACIIONIOKEHUS OKPY)KHOCTEH W MPSIMBIX; TPHUOOPECTH OTBIT BBHITOTHEHUS
MIPOEKTOB Ha TeMy «lIprMeHeHre KOOpAMHATHOTO METO/1A IIPY PEIICHUH 3a7a4 Ha BBIYMCIIEHHUE U JOKa3a-
TEJIbCTBO.

COOTHOULIEHME MEXIY CTOPOHAMU U YI'JTAMU TPEYT'OJIbHUKA. CKAJIAAPHOE
IMTPOU3BEJAEHUE BEKTOPOB.



BbInyCKHUK HAy4YHMTCH: cBOOOJHO OINEPUPOBATH TMOHATUSIMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
MPOM3BEICHIE BEKTOpa Ha YMCIIO, CKAIIPHOE MPOM3BEACHNE BEKTOPOB, KOOPAMHATHI HA TIOCKOCTH, KO-
OpJMHATHI BEKTOPA; BIa/JE€Th BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha MJIOCKOCTH Ul PELISHUs 3a]ad
Ha BBIYHCIICHUE W JIOKA3aTENIbCTBA; BBIIIOIHATH C MMOMOIIBIO BEKTOPOB M KOOPAMHAT JI0Ka3aTeIbCTBO H3-
BECTHBIX €My T'€OMETpUIecKHX ()aKTOB (CBOWCTBA CPEIHUX JIMHUM, TEOPEM O 3aMEUaTENbHBIX TOYKaX H
T.I1.) ¥ TIOJIy4aTh HOBBIC CBOWMCTBA M3BECTHBIX (DUTYP; MCIIOJIb30BATh YPaBHEHUS (PUTYp IS PeIIeHUS 3a-
JIa4 ¥ CAMOCTOSATEIHHO COCTABIIATH YPAaBHEHHSI OTACIBHBIX IIOCKHAX (PHTY.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUTbCSI: NMPUOOPECTH ONBIT BBHIIIOJHEHUS MPOCKTOB Ha
TeMy «l[IprMeHeHne KOOpAMHATHOrO METOAA MpH PEIIeHUH 33]a4 Ha BBIYUCIEHHE U JOKa3aTeJIbCTBOY,
WCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPIAMHAT ISl PEIIeHMs 3a1ad 1o (u3uKe, reorpaduul U APYrHM
yueOHBIM TIPEAMETaM.

JUIMHA OKPY>XHOCTHU U TUIOINAZIb KPYT A

BbInyCKHUK HAYYHTCS: HCIIOIb30BATH CBOMCTBA M3MEPEHHS JUIHH, IUIOLIA/ICH U YITIOB IIPU PEIICHUH
3aJa4 Ha HaXOXKJACHHE JJMHBI OKPY>KHOCTH, JJIUHBI IYTH OKPYKHOCTH, TPaJyCHONH MEpbI, BBHIYUCIIATh
JUIMHBI JINHEWHBIX 3IIEMEHTOB (PUI'YDP U UX YIJIbl, HCHONB3Ys POPMYJIIBI AJTHMHBI OKPY>KHOCTH U JAJIMHBI Y-
TH OKPY>KHOCTH, (OpMYIbI IUIoIaaen Guryp, yria; BBIYUCIATh IJIOLIa1 KPYTOB M CEKTOPOB; BBIYHCIATD
JUTMHY OKPYKHOCTH, JUIMHY IyTH OKPY>KHOCTH; pellaTh 3a/1a4yl Ha JOKa3aTeIbCTBO C HCIIOJIb30BaHUEM
(bopMyI1 ATMHBI OKPY>KHOCTH U AJMHBI JYTH OKPYXHOCTH, GOpMY IIIomanei Guryp; peimaTs npakTuie-
CKHE 3a]1a4H, CBSA3aHHBIE C HAXOXK/ICHUEM TeOMETPUIECKUX BEIMYHH (MCIOIb3Ys PH HEOOXOIUMOCTH
CHPAaBOYHHMKH U TEXHUIECKUE CPEICTBA).

BBINYyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTHCH: BBIYHCIATH IUIOMAIH (HUTYpP, COCTABICHHBIX H3
JIBYX WK OoJiee MPsIMOYTOJIbHUKOB, MapajlieIorpaMMOB, TPEYTOJIBLHUKOB, KPyTra U CEKTOpa; IpUoOpecTr
OTIBIT MPUMEHEHHUS aNreOpandyeckoro ¥ TPUrOHOMETPUUECKOro anmnapaTa 1 uaei IBIKEeHUs IPU PeleHUH
3aJa4 Ha BBIYUCIIEHHUE IJIONIaiell MHOTOYTOJIEHUKOB.

JBI>KEHHA

BbInyCKHUK HAYYHTCH: pacro3HaBaTh U M300pa)xkaTh Ha YepTEkKax M PUCYHKAX reomMerpudieckue (u-
TYpbl U UX KOHQUTYpaIMK; HAXOJWUTh 3HAYCHUS JJIMH JIMHEWHBIX DJIEMEHTOB (UTYp U WX OTHOIICHUS,
rpaaycHyro Mepy yrioB oT 0 no 180°, mpumMeHsist onpe/iesieHus, CBOWCTBA W MPH3HAKH QUTYp H UX dJe-
MEHTOB, OTHOILIEHUS Guryp (paBeHCTBO, MOA00ME, CHMMETPUH, MTOBOPOT, MapauIeIbHBIA MEPeHocC); pe-
1IaTh MPOCTEHIINE TUITAHUMETPUIECKHUE 33]]a4l B IPOCTPAHCTBE.

BbBINYyCKHUK IMOJYYHT BO3MOKHOCTH HAYYHMTBHCH: OBJIAJCTh TPAJUIMOHHON CXEMOM pelieHus 3a-
Jlay Ha TIOCTPOECHUE C TIOMOIBIO IIUPKYIIA U JIMHEHKH: aHaJIn3, HOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIIE0-
BaHME; HAYYHUTHCS PEIIaTh 33/1a4d Ha MOCTPOSHHUE METOJOM I'€OMETPHYECKOTO0 MECTa TOYEK U METOJ0M
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 CBE/[EHNA U3 CTEPEOMETPHU

BbInyCKHUK HAy4YMTCS: pacro3HaBaTh Ha 4YepTeXaX, PUCYHKaxX, MOJCIISIX M B OKPYKAaIOIIEM MHpE
IUIOCKHE U IIPOCTPAHCTBEHHbIE FeOMETpUUECKUE (PUIYphl; paco3HaBaTh pa3BEPTKU KyOa, MPsIMOYIOJb-
HOI'O NapajujiesienuIena, IpaBuiIbHON NUpaMubl, HWIKHAPA U KOHYCA; ONpPENessaTh 110 JIMHEHHBIM 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 (HUTyp, COCTABICHHBIX U3 MPSAMOYTOJIBHBIX HMapalIeNeNnIeI0B; yIIIyOUTh U Pa3BUTh Mpel-
CTaBJICHHS O MPOCTPAHCTBEHHBIX [€OMETPHUYECKHUX (PUTypax; NPUMEHATH NOHATHE Pa3BEPTKH ISl BBHIION-
HEHUS IPAKTHYECKUX PACUYETOB; BBIUNCIIATD IUIOMAAH MHOTOYTOJFHIUKOB, MCIIONB3YSl OTHOIIEHHUS PaBHO-
BEJIMKOCTH ¥ PaBHOCOCTABJIEHHOCTH.



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

BJIAJICHUE TAKTUJIbHO-OCS3aTeIbHBIM CIIOCOOOM 00CIEOBAHUS U BOCIPHITHS PeIbe(HBIX
n300pakeHUI IPEIMETOB, KOHTYPHBIX N300paKEHUH reoMeTpHUeCcKUX (GUryp u T.11.;

YMEHHUE YUTaTh pesibeHble rpadUKU 3JI€MEHTApPHBIX (PYHKIUI HAa KOOPAMHATHOM IJIOCKO-
CTH, IPUMEHSAThH CHELMAIbHbIE IPUCIIOCOOICHUS 1S Pelbe(HOT0 YepUEeHNUS;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOrPaMMbl HEBU3YaIbHOTO JOCTYIA K HHPOPMALUU
Ha skpane I1K, ymeHue ucnonb30BaTh NepcoHaNbHbBIE TU(IOTEXHUYECKUE CpeAcTBa nH(popMma-
[IUOHHO-KOMMYHHKAIIMOHHOTO JIOCTYIIA CJICTIBIMUA 00yYaroIuMUCS;
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 HAPYLIEHUII;

YMEHHUE UCI0JIb30BaTh [IEPCOHAIbHBIE CPEJICTBA JOCTYIIA.

Conepxanue

5 ximacc maremaruka
Hamypaﬂbele uucia u H)yJ1b

Harypanbnslii psjg uncen u ero cBoucTBa. HaTypanpHoe 4nuCiio, MHOKECTBO HATypabHbIX YUCEI
U €r0 CBOWCTBA, U300pakeHNE 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, COOTHOILIEHHE MEXy ABYMSI COCEAHUMU Pa3psAHBIMU
€IUHULIAMHU, YTCHUE U 3aIIUCh HATyPAJIbHBIX YUCEI.

OxpyrieHne HaTypalbHbIX YUCEIl

Heo6xonumocts okpyriieHus. [IpaBuio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHuE HaTypaJbHBIX YHCEN, CpaBHEHHUE ¢ YrcioM 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 MEKAY HUMH, HaXOXKIe-
HU€ CYMMBI U Pa3HOCTH, U3BMEHEHUE CYMMBI M PA3HOCTH IIPU U3MEHEHNN KOMIIOHEHTOB CIIOXKE-
HUS A BBIYUTAHUS.

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

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

CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM

3anuch ymuciia B BUAE CYMMBI pa3psiiHbIX CIaraéMblX, OPSA0K BBIIIOJHEHUS IEHCTBUN B BbIpa-
JKEHUAX, COEPKAIIMUX CTENEHb, BBIYUCICHUE 3HAUEHUI BBIPAKECHUH, COIEPIKALLNX CTEIIEHb.
UucnoBble BEIpaKEHUS



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

JleneHue ¢ ocTaTKOM

JleneHnue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX 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.
Ilpuznaxu oenumocmu na 4, 6, 8, 11. /loxazamenvcmeo npuznakos oeaumocmu. Perenue npak-
TUYECKHUX 3a/1a4 ¢ IPUMEHEHUEM MPU3HAKOB JIETUMOCTH.

PasnoxeHue uncna Ha MPOCThIE MHOKUTEIH

[IpocTeie u cocTaBHbIE YuCHa, peuiemo Spamocgena.

Pa3znosxeHue HaTypaqbHOIO YUCIIAa HA MHOXKUTENH, PA3JI0OKEHUE Ha MPOCThIE MHOXUTENH. Kou-
yecmeo oenumeneil YUcad, areopUmm PasiloHCeHus YUCia Ha nPoCmvle MHONCUMENU, OCHOGHAS
meopema apugmemuxu.

Jenurenu u KpaTHbIE

Jlenurenb U €ro CBOMCTBA, OOIIUI TeTUTENh ABYX M 00JIee YnCceN, HAnOObIIHA OO TeiH-
TeJb, B3aUMHO MIPOCTHIC YHCIIa, HAXOXKICHHE HaubobIiero oomero aenutens. KpatHoe u ero
CBOICTBa, 00lIee KpaTHOE JIBYX U OoJjiee yucell, HauMeHblIlee o0I1ee 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, CMeIaHHas IPoOb (CMEIIaHHOE YHCIIO).

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

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

CroxxeHue ¥ BEIUUTaHUE OOBIKHOBEHHBIX po0ei. Y MHOKEHHE U JIeTIeHHEe 0OBIKHOBEHHBIX JIPO-
oeil.

ApudmeTndeckre IeHCTBUS CO CMEIIaHHBIME IPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

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

Cronbuatbie 1 KpyroBeie nuarpammel. 3Biedyenne nHdopmauu u3 guarpamm. M3zoopasxcenue
ouazpamm no YUci08blM OAHHbLIM.

Pewenue mexcmoswix 3aoau

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

3anaun Ha Bce apuMeTuuecKue AeiCTBUS

Pemennie TekcTOBBIX 3a7a4 apumeTnueckuM crnocodboM. Mcnonp3oBanue Tabauil, cxem, yepre-
JKeH, IPYTUX CPEACTB MPEICTABIICHUS TAHHBIX MPU PEIICHUH 3aa9H.

3anauu Ha ABM)KEHUE, pa0OTy U MOKYIKU

Pemmennie HecI0KHBIX 3a7a4 Ha IB)KEHUE B IIPOTHBOIIOIOKHBIX HAMIPABJICHUSAX, B OJHOM Ha-
MpaBJCHUH, IBHKEHHUE MO PEKE MO TEUCHUIO U MPOTUB TeUeHUs. Perenue 3ajja4 Ha COBMECTHYIO
pabory. [Ipumenenue apoOeil mpu pereHnn 3aaau.

Jlornueckue 3amauu



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

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

durypsl B OKpykariieM mupe. Harnsaasle npeacTaBieHus o purypax Ha MIOCKOCTH: TpsMasi,
OTPE30K, JIy4, YTOJ, TOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. UeThIpEeXyrobHUK, PSMO-
YTOJIBHUK, KBaJpaT. TpeyrojibHUK, 610bl mpey2oibHUKos. Ilpasunbhvie muocoyzonvHuku. Y30-
OpaxeHre OCHOBHBIX T€OMETPUUCCKUX QUTYD. B3aumnoe pacnonodcerue 08yxX NPmulx, 08YX
OKpYIHCHOCIEU, NPAMOU U OKpYH#CHOCmu. JInuHa oTpeska, JoMaHoW. EAMHUIIBI U3MEpEeHUS 11 -
Hbl. [TocTpoeHue oTpeska 3amanHoil ;yiHbl. Buael yrios. ['pagycHas mepa yria. M3mepenue u
MIOCTPOCHHUE YIJIOB C IOMOIIbIO TPAHCIIOPTHUPA.

Pemmenuie npakTu4eckux 3aad ¢ IPUMEHEHHUEM POCTEHILINX CBOUCTB (QUTYD.

HcTtopust MaTeMaTuku

Tossnenue yugp, 6yxes, uepoenugos 6 npoyecce cuema u pacnpeoeneHus NpoOyKmos Ha J{pes-
Hem Bruosxcnem Bocmoke. Césazw ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue oecamuunoii 3anucu 4u-
cen.Poowcoenue u passumue apugpmemuxu namypanonvix wucenr. HOK, HO/J, npocmsie uucaa.
Pewemo Spamocgena.

6 KJacc MaTeMaTukKa

AnrebpanuecKue BEIPAKCHUS

Hcnonp3oBanue OYKB Jiisl 0003HAUEHUS YHCETl, BBIYMCIIEHUE 3HAUEHUS aIre0panyeckoro Blpa-
KEHHUS, TPUMEHEHHE aNreOpanyecKiX BBIPAKCHUHN IS 3aIMCH CBOMCTB apU(METHYECKHX JCH-
CTBHI, IpeoOpa3oBaHue anredpanuecKux BbIpaKEHUH.

Jecatuunblie ApoOu

Llenas u qpoOHas yacTu AecaTudyHoil 1poou. [IpeoGpasoBanue necaTHYHbBIX ApoOeil B 0OBIKHO-
BeHHbIe. CpaBHEHUE eCATUYHBIX JIpoOeil. CliokeHre U BRIYUTaHHE JECITHUHBIX Apooei. Ok-
pYyTJIeHHE JECSTUUHBIX ApoOel. Y MHOXKEHHUE U JielIeHne AecaTUYHbIX apobeil. [IpeoOpasoBanue
OOBIKHOBEHHBIX JJpo0eit B ecsTuuHble 1poou. KoneuHble 1 6ecKOHEUHbIe AeCATHUHbIE poOu.
OTHolIEHNE IBYX YHUCEN

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

Cpennee apudmernueckoe AByX uucen. M3o0paxenue cpeaHero apupmMeTuyecKoro IByX ynuces
Ha YUCJIOBOM MpsAMOM. PellieHre npakTH4ecKux 3a/1a4 ¢ IPUMEHEHUEM CpeIHero apudmernye-
ckoro. CpenHee apu(pMeTHIECKOE HECKOIBKUX YHCEN.

IIpoueHTsl

[TonsiTre mpoueHTa. BeiunciieHne NpoLeHTOB OT YMCIIa U YHACia 10 U3BECTHOMY IIPOLIEHTY, BbI-
pa’keHHEe OTHOIICHHUS B MPOIIEHTaxX. PelieHne HecloKHbIX MPaKTUYECKUX 33]1a4 C TPOLIEHTaMHU.
Cronbyarble 1 KpyroBble quarpammbl. M3Bneuenne napopmanuu u3 guarpamm. M3obpaxenue
Jarpamm 1o 4UCIOBBIM JaHHbBIM.

PannonaneHble uncia

[TonoxkurenbHbIE U OTpHULIATENbHBIE UKcia. M300pakeHue uncen Ha YUCIOBOU (KOOpAMHATHON)
npsmoii. CpaBHeHUE yucen. Moayib yncia, rTeOMeTpuyecKass MHTEPIPETALUs MOTYJISl YHCIIA.
JleiicTBUS € MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIAMU. MHOXKECTBO LIEJIBIX YHCEI.
[TonsiTve o panmoHanbHOM 4Kciie. [lepBUUHOE TpeCTaBICHUE O MHOXKECTBE PAllMOHAIBHBIX YH-
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 TeUCHUs. Pelenue 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.
[Tnomanpe npsiMmoyrosibHUKa, kBaapaTa. [IpubnuxenHoe uamepenue miomaam Gpuryp Ha kierya-
Toit Oymare. Pasnogenuxue ¢uzypuol.

Harnsiiaele npeacTaBieHus o MPOCTPAHCTBEHHBIX (pUrypax: Ky, napasuienenumnes, Ipu3Ma, ru-
pamuja, map, chepa, KoHyc, mHAp. M300paxkeHue npocTpaHCTBEHHBIX GUryp. Ilpumepul ce-
yenutl. Muocoepannuxu. 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. Permenne npakTuyeckux 3agad ¢ IpUMEHEHUEM IIPOCTENIINX CBOUCTB (u-
Typ.

Uctopus mateMaTnku

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

Poxxzienune mectuaecaTepuuHON CUCTEMBI cuucieHus. [losBinenne qecsITHUHON 3aluCh YHCel.
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 qpobeil. CTapuHHbBIE CUCTEMBI MEp.
Hecaruunble 1poOu 1 MeTpudeckas cucrema mep. JI. Maruumkuii.

7 ximacc anrebpa
MareMaTHueckuil s36IK. MaTeMaThnueckass MOJEeb .

Yucnossle u anredpandeckue BeipakeHus. [lepemennas. Jlomyctumoe 3HaueHHE IEPEMEHHOM.
Henomyctumoe 3HaueHne nepeMeHHOM. [IepBrie MpencTaBacHs 0 MAaTEMATHYECKOM SI3BIKE U O



MaTeMaTU4YeCcKoil Mojenu. JINHEHbIE ypaBHEHHUSI C OJIHOW MepeMeHHOM. JInHeliHbIe ypaBHEHUS
KaK MaTeMaTH4eCKHE MOJENN pealbHbIX cuTyanuil. KoopaunaTtHas npsmas, BUIbl IPOMEXYTKOB
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'pauk ypaBHeHus.
Anroputm noctpoeHus rpaduka ypaBaenus ax + by + ¢ =0.

Jlunetinast pyHKIHSL.

HesaBucumas nmepeMeHHast (apryMeHT). 3aBucumas repementas. [ paduk muHeiHOW QyHKITUH.
HaubonbIiiee 1 HauMeHbIlee 3HAYCHHSI TUHEHHON (YHKIIMU HA 3aIaHHOM MTPOMEXKyTKe. Bo3pac-
TaHue U yObIBaHME JTMHEHHON GhyHKIMK. JInnelinas Gpynknus y = kx u ee rpaduk. Bzanmuoe
pacronioykeHue rpauKoB TUHEWHBIX (YHKIUI.

CucreMsl IBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Cucrema ypaBHeHuil. Pemenue cucremsl ypaBHeHul. ['padudeckuii MeTO1 peleHus: 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 crenenn. Iloka3arenb creneHu. CBOMCTBA CTEIIEHH C HATypaJIbHBIM I1OKA3aTCJICM.
VYMHOXKEHHE U JICJICHUE CTEICHEH ¢ OJJMHAKOBBIMU MOKA3aTEISIMU. CrenieHs ¢ HYJICBbIM I1OKa3a-
TCIICM.

OpHOwIeHbl. Apr(METHIECKHE OTIepaIH HAJl OJTHOUICHAMHA

Koadpdunument oqnounena. CtanaapTHelil BUJ ogHouwieHa. [Tonooubie ogqHounensl. ClnoxeHue
OJHOWICHOB. Y MHOKEHHE OJJHOUJICHOB. BO3BeeHHE OJHOWICHA B HATYPAJIbHYIO CTENeHb. [le-
JIEHWE OJHOWIECHA Ha OJHOYJIEH.

MHorounensl. ApudmMernyeckue onepanuy HaJ MHOTOWIeHaMid MHOTO4IEH.

Unens! MHOrOou1eHa. JByuneH. Tpexunen. [IpuBenenne noqoOHbIX 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. /leieHue MHOrouIeHa Ha OHOYJIEH.

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 BBIIeNIeHHs TIOJTHOTO KBajapara. [Tonstue 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 pemenue ypapuenuid. Kycounas ¢pynknus. Urenue rpapuka pynkuuu. O6nactb
omnpenenenus ¢pyHkuuu. IlepBoe npencraBieHne o HENPEPHIBHBIX QYHKIUAX. Touka pa3phIBa.
PaspscHenue cmpicna 3anucu y = f(x). yHKIIMOHATBHAS CUMBOJIHUKA.



'/ KJIacC TeOMETPHUst

HavanpHble reoMeTpruecKUe CBEICHUS

Hauanbpubie noustus muanumerpuu. [ eomerpuueckue purypsl. [lonstue o paBeHCTBE Qu- 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. [leprieHauKkynsap Kk npsamoil. Meauansl,
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-
JIEbHBIX MPSMBIX.

CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa

Cymma yriioB TpeyrosibHuKa. COOTHOUIEHHS MKy CTOPOHAMU U yIilaMu TpeyrosibHuka. He-
PaBEHCTBO TpeyroiibHUKA. HEKOoTOpBIEe CBOKCTBA MPAMOYTOJIBHBIX TPEYTrOJIBHUKOB. IIpr3Haku
PaBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTosiHie oT Touku 110 npsiMoit. PaccTosiHue
MEXy MapaieJIbHbIMU IPSIMBIMH. 3aJa4H Ha IOCTPOCHHE.

8 kiacc anrebpa
Anrebpanyeckue 1poou
[Tonsitue anredpandeckoit 1podbu. OCHOBHOE CBOMCTBO ayireOpanueckoit 1podu. CokpaiieHue
anreOpanyeckux aApooei. CioxeHne 1 BhIUNTaHKue alredpandeckux Apodei. Y MHOKEHHE U Jie-
neHue anredpandeckux apodeii. Bo3seaenue anredpandeckoil 1podu B cTeneHb. ParmonaibHoe
BbIpaxkeHHe. PaninoHansHoe ypaBHeHHe. Perienne paloHanbHbIX 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 pynkiuu. O6nacts 3HaueHn pyHkunu. CBoicTBa KBapaTHBIX KopHEH. [1peoo-
pa3oBaHuE BBIPAKEHUH, COAEPIKAIIMX ONEPAIUIO U3BJIECUEHUs 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 GyHkmit 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 ¢pyHnkuuu. [loctpoeHue u ureHue rpaduKkoB 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 (HenmpuBeaeHHOE) KBapaTHoe ypaBHeHue. [lomHoe (He-
MOJIHOE) KBajipaTHOE ypaBHeHUE. KopeHb KBajipaTHOTrO ypaBHeHUs. Perenue KkBaipaTHOTO
YpaBHEHHUS METOJIOM Pa3IOKEHUSI HA MHOXKHUTEU, METO/IOM BBIJICIICHUS [TOJIHOTO KBaIpaTa.
Juckpumunant. @opMyibl KOpHEW KBaJJpaTHOTO YPaBHEHHS. AJNTOPUTM pEeLIEeHUS paluo-
HaJIbHOTO ypaBHEHUsl. BukBasipaTHoe ypaBHeHME. MeTo BBeIeHUsI HOBOU nepemMeHHou. Paruo-
HaJIbHBIC YPABHEHUS KaK MaTeMaTHUECKUE MOJICIH PeabHBIX CUTyannid. YactHeie ciryuau ¢op-
MyJIbl KOpHEH KBagpaTHOro ypaBHeHUs. Teopema Bueta. Pa3noxkenue kBaapaTHOro TpexuyieHa
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 HEpAaBEHCTBO. AJITOPUTM PELIEHUS KBapaTHOIO HEpaBeHCTBA. Bo3-
pactaromas GyHkius. YosiBarommas ¢yakuus. Mceneqopanue GyHKIME HAa MOHOTOHHOCTS (C
MCIIOJIb30BAaHUEM CBOMCTB YHCIIOBBIX HepaBEeHCTB). [ IpuOmmkeHHbIe 3HAYCHUS ACHCTBUTEIHHBIX
YHCel, MOTPEIIHOCTh MPUOIIKEHUS, MPUOIMKEHHE 110 HEIOCTaTKy U U30bITKY. CTaHIapTHBIN
BU/I YUCJIA.

8 Kiacc IrcoMCTpPHUA

UYeTrblpexyroJbHUKU. MHOIOYroJIbHUK, BBIMYKJIbI MHOTOYTOJIbHHUK, YEThIpeXyrojibHuk. Cymma
YIJI0B BBITYKJIOIO MHOIOYTOJIbHHMKA. BriricaHHbIE U ONKMCAHHBIE MHOTOYTOJIbHUKH. [IpaBuibHbIE
MHoroyroiapHuku. [lapamnenorpamm, ero cBoiictBa M mnpusHaku. [IpsMoyronbHMK, KBazupar,
pOMO, MX CBOMCTBA M NMPU3HAKU. Tparenysi, CpeaHss JIMHUS Tpanelny; paBHOOEeIpeHHas Tparie-
nus. OceBast U LEHTpaJlbHAa CHMMETPHSL.

[Tnomans duryp

[TonsTue o muomanyu wiockux ¢uryp. PaBHococTaBineHHble U paBHOBeIMKUE GUrypsl. [Tnomanp
npsMoyrosibHuKa. [lnomane napamienorpaMMa, TpeyroJbHUKA U Tparneunu (OCHOBHBIE (hOpMy-
7b1). @opMyIibl, BeIpa)Karolye IIIONaAb TPEYroJIbHHUKA: Yepe3 JBE CTOPOHBI U YTOJl MEXKAY HHU-
MU, 4epe3 MEepUMETP U pajnyc BIIMCAHHON OKpyx)HOCTH, popmyna ['epona. [Tnomanp yerbipex-
yrojapHUKa. CBsI3b MEXKAY IJIOLIAJIIMU ITOJA0OHBIX UTYP.

[TonoOHbIE TPEYTOIBHUKH

Teopema daneca. [Togobue TpeyronpbHUKOB; KO3 duimeHT nomodus. [Ipuznaku nmogodust Tpe-
yronsHUKOB. Teopema [Iudaropa. [Ipu3Hak paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOIbHUKOB. 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 N€PECEUEHUs CEPEIMHHBIX NMEPIEHANKYISIPOB, OMCCEKTPUC, METUAH.

OKpy’>KHOCTb U KpyT

Llentp, pannyc, nuamerp. LleHTpaibHBINA, BIMCAaHHBIM yroJ; BEJIMYMHA BIIMCAHHOIO yria. B3a-
MMHOE I0JIOKEHUE MPSAMON U OKPYKHOCTH, JBYX OKpy>KHOCTeH. KacaTenbHas u cexymas K Ok-
PY’KHOCTH, PAaBEHCTBO KacaTeIbHBIX, IPOBEACHHBIX U3 OJHOW TOYKU. MeTpHuecKue COOTHOIIEe-
HUS B OKPY’KHOCTH: CBOMCTBA CEKYILMX, 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

YuciioBble HEPABEHCTBA U MX CBOMCTBA. CII0)KEHUE M YMHOKEHHME YMCIOBBIX HEpaBeHCTB. Orne-
HUBAaHME 3HAYEHHUs BBIpAKECHUs. HepaBeHCTBO ¢ OJHOM NepeMeHHON. PaBHOCHUIIbHBIE HEpaBEH-
cTBa. YucioBble NMPOMEXyTKU. JIMHEWHBIE U KBaJApPaTHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB C OJHOM 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 ypaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJEJIb pealbHOM CUTyalluu
Y1CJIOBbLIE ®YHKIINUA
OyHKIMOHATBHBIE 3aBUCUMOCTH MEXAy BennunHamu. [lonatue dyakiuu. OyHKIUS Kak marte-
MaTH4ecKasi MOJIeJb peaslbHOTO mporiecca. O0macTh onpenencHuss U 00JIacTh 3HAYCHUN (PyHK-
nuu. Crioco6s! 3amanus ¢pyHknuu. ['paduk dyakmuu. [loctpoenne rpadukoB GyHKIMI ¢ 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 mo 180°; mpuBeneHUE K OCTpOMY yIiIy. Pelienre npsiMoyroiibHbIX 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.
JUIMHA OKPYXHOCTHU U TUIOLIAb KPYT A



YersipéxyronsHuk. Ilapamtenorpamm, ero cBONHCTBa M IHpU3HAKU. IIpAMOYroJIbHUK,
KBaJapaT, poM0, MX CBOMCTBa M MpHU3HAKWU. Tpamenus, CpeaHsis JWHUS Tpareluu.
MHoroyronbsHuK. Belnykiibie MHOroyrojibHuKd. Cymma yriioB

BBIIIYKJIOTO MHOI'OYIOJIbHHMKA. [IpaBUiIbHBIE MHOIOYrOJIBHMKHU. J[JIMHA OKPYKHOCTH, YHCIIO T;
JUTMHA TyTU OKpYX)HOCTH. OKpyXHOCTh U Kpyr. yra, xopna. Cekrop, cermeHT. LleHTpanbHblii
YTOJ1, BHUCAHHBIN yroJj, BEJIMYMHA BIIMCAHHOIO yria. B3anmHoe pacnoyiokeHue npsMoul U OK-
PYKHOCTH, IBYX OKpYykHOCTel. KacarenpHas U cekyias K OKpYKHOCTH, UX CBOMCTBa. Brincan-
HbIE U OIMCAHHBIE MHOTOYTOIbHUKHN. OKPYKHOCTb, BIMCAaHHAsl B TPEYIOJbHUK, U OKPYKHOCTb,
ONMCaHHAasl OKOJIO TPEYroibHUKA. BriucaHHbIe ¥ ONMCAHHBIE OKPY>KHOCTH MPABUIIBHOI'O MHOIO-
YTOJIbHUKA.

JABVOKEHU A

['eomerpuueckue npeoOpasoBanus. Ilonstue o paBeHctBe ¢uryp. IloHsaTHe o ABHKEHMU:
oceBasl U LEHTpalbHasi CUMMETPUHU, HapauiedbHbIl HepeHoc, noBopoT. [loHsaTue o mogobdumn
¢buryp v roMOTETHH.

HAYAJIBHBIE CBEAEHUA U3 CTEPEOMETPUN

Harnsigasie npencTaBieHus 0 MPOCTPAHCTBEHHBIX GUTypax: KyO, napajjienenumnes, npu3mMa, mu
pammua, map, chepa, kKonyc, uunuaap. Mzobpaxenne npoctpancTBeHHBIX Guryp. [Ipumepst ce
YEHHUIA. MHOrorpaHHuKH. [IpaBuiibHBIE ~ MHOTOTPAHHUKH. [Ipumepsl  pa3BEPTOK
MHOTOTPAaHHHWKOB, IWJIMHApPAa © KoHyca. IloHsaTne o00BEMa; eawHmMIBl 00BEMA. OO0BEM
IPSMOYTOJIBHOTO Mapajuiesenumnena, Kyoa.

TemaTuyeckoe JIAHUPOBaHMeE SKJacce



Ne HaumeHoBaHue pa3jiesioB, TeM y4eOHOI0 3aHSTHS Koauu
n/n €CTBO
4acos
Jlvaum 9
1 Bunsl muaMit. 1
2 BHyTpeHHss 1 BHEIIHSSI 001acTH 1
3 [psimas. Yactu npsaMoii. 1
4 Jlomanasi. 1
9) Jmmaa nuann. CaMocTosTenbHas paboTa. 1
6 JlnuHa oTpeska. 1
7 OKpYXHOCTb. 1
8 Panuyc u quamerp OKpy>KHOCTH. 1
9 O06o06menue u cucreMaru3anus 3HaHui. KoHTpons mo teme « JInaum» 1
10 Kak 3anucpIBarOT M YMTAOT YHCIIA. 1
11 Pumckas nymepanus. JlecsTuanas Hymepanus. 1
12 Harypanbuslii psi. 1
13 CrapToBast KOHTpOJbHas paboTa 1
14 CpaBHEHUE YHCel. 1
15 Koopaunarnas npsimasi. 1
16 OxpyrieHne HaTypalbHbIX YUCEI 1
17 IIpaBuno okpyriaeHust 4ducen 1
18 KomOunaTtopHbie 3a1aun 1
19 [Tpumepsl peneHnss KOMOMHATOPHBIX 3a/1a4 1
20 O060011IeHNE U CUCTEMATU3AIUs] 3HAHUH. 1
21 Kontpons nmo Teme « Harypasibabie gnciay 1
22 CrnoxeHue HaTypajIbHBIX YHCEI 1
23 Boluntanue HaTypaJIbHBIX YHCEN 1
24 [Ipuknaka u olleHKa 1
25 YMHOXEHUE U JeJIeHHE 1
26 YMHOKEHNE HAaTYpaJIbHBIX YHCET 1
27 [lenenue HaTypanbHBIX YUCEI 1
28 Pemenue 3a1a4 Ha JieNIeHUE U YMHOKCHHE 1
29 [Topsinok 1elicTBUIl B BBIUUCIECHUAX 1
30 Bripaxkenus 6e3 cko0ok 1
31 BripaxkeHnust co ckoOkaMu 1
32 3anuch BBIpAKEHUN 1
33 [TonsiTHe cTeTICHH 1
34 Crenens uncna 1
35 Bripaxkenus ,coaepkaiime CTEneHn 1
36 3amauyu Ha OBHKEHUE 1
37 3amaun Ha ABMKEHUE B OJTHOM U MTPOTHBOIIOJIOKHBIX HAIPABICHUSIX 1
38 3amaun Ha ABMKCHUE B IPOTUBOTIONIOKHBIX HAPABICHUIX




39 3aauM Ha ABMXKEHUE IO PEKE IO TEUEHUIO 1
40 3anauu Ha ABM)KEHUE MO PEKE IPOTUB TEUCHUS

41 O060011IeHNEe U CHCTeMAaTH3alns 3HAHUH. 1
42 KonTposnb no reme « JleiicTBuUs ¢ HaTypaJbHBIMU YHUCIAMI) 1
43 CBOICTBA CIIOKEHUS U YMHOXKCHHS 1
44 Y 100HbIC BEIYMCIICHUS 1
45 PacnipenenurensHoe CBONCTBO 1
46 [IpumeneHne pacupeneuTENbHO TO CBOMCTBA B BBIUMCICHUSX 1
47 Pemenue 3agau Ha TpUMEHEHUE PACIPEAETUTEIBLHOIO CBOMCTBA 1
48 3ajgauu Ha 4acTu 1
49 3ajaun Ha ypaBHUBAHUE 1
50 Pewmenue 3amau 1
51 O060011eHNEe U cHCTeMAaTH3aIUs 3HAHUH. 1
52 KonTposns no reme « Mcnonb30BaHue CBOMCTB JEHCTBUIN 1
53 Kak 0003Ha4al0T M CPAaBHUBAIOT YTIIBI 1
54 buccektpuca yrna 1
55 Buner yrios 1
56 N3mepenue yriion 1
57 [Toctpoenue yria, 3aJaHHON BETUYHHBI 1
58 Y10 TaKO€ MHOTOYrOJIbHUK 1
59 [IepumeTp, 1MaroHany MHOTOYrOJIbHUKA 1
60 O060011eHre U crcTeMaTr3alys 3HAaHUH. 1
61 KoHTposb 110 TeMe « YTIIbl U MHOTOYTOJIBHUKH) 1
62 Jenutenu yucia 1
63 KpaTHsle uncna 1
64 Jlennrenu n kpaTHbIE YnCIa 1
65 ITpocTele M cocTaBHbIE YUCIIA 1
66 Paznioxxenne grcia Ha MPOCTHIC MHOKHUTEITN 1
67 Tabnuia npocThIX Yucesn

68 JlenmMMOoCTh TIPOU3BEACHHUS 1
69 JlenmuMocCTh CyMMBI 1
70 [Ipusnaku nenumoctu Hal(,Ha5, Ha2. 1
71 ITpu3naku genumoctr Ha9 u Ha3 1
72 IIpuMeHeHne pa3HbIX IPU3HAKOB JEIMMOCTH 1
73 JleneHnue ¢ ocraTkoM 1
74 OcTaTKu OT JeeHHUs 1
75 JleneHue ¢ ocTaTKOM IIpH pELICHUH 3a/1a4 1
76 O0001eHNe U cCUCTEMATU3ALNS 3HAHUIA. 1
77 KoHnTtposb 1o Teme « JlenumocTb yucemn 1




78 Knaccudukanus TpeyroabHUKOB IO CTOPOHAM 1
79 Krnaccudukanust TpeyrobHUKOB 10 yriiam 1
80 [TpsAMOYTOIBHUKH 1
81 [lepumerp npsiMoyronapHuKa. JlMaronaau npsMoyrojbHUKA. 1
82 PaBencTBo puryp 1
83 [TpusHaku paBeHCcTBa UTyp. 1
84 [Tnomane Gurypsl. 1
85 [Tnomanp NpsiMOyroJbHUKA 1
86 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUIA. 1
87 KonrtponbHas padora no reMe « TpeyroinbHUKH U YeTHIPEXYTONbHUKI) | 1
88 JleneHue menoro Ha JAOJIH. 1
89 Uro Takoe 1podh 1
90 [IpaBuibHBIE U HETIPAaBUIIbHBIE APOOH. 1
91 N3o0pakenune npodeit ToukaMu Ha KOOPIMHATHOW MIPSMOI 1
92 Jomu u pobu 1
93 Pemnenue 3a1a4 1o Teme « JI0JU B JpoOm» 1
94 OCHOBHOE CBOMCTBO JApOoOH 1
95 PaBnbIie 1pobu 1
96 [TpuBenenue apobeii K HOBOMY 3HAMEHATEIIO 1
97 Coxkparienue apobeit 1
98 Pemenue 3aau no reme «OCHOBHOE CBOMCTBO APOOU» 1
99 CpaBHenue ipo0eli ¢ OMHAKOBBIMU 3HAMEHATEIISIMH 1
100 [TpuBenenue npobeii k 001IEMY 3HAMEHATEIIO 1
101 CpaBHeHue 1po0eii ¢ pa3HbIMU 3HAMEHATENIIMU 1
102 HekoTtopsle apyrue npuéMel CpaBHEHUs Ipodei 1
103 Jlenenue u npobu 1
104 ITpencraBiaeHre HATypaJIbHbIX YHCEN APOOSIMHU 1
105 O00011IeHNE U CUCTEMATHU3aIMs] 3HAHUH. 1
106 KonrtposnbHas padora no reme « Jpoou» 1
107 CrokeHue ¥ BRIYMTaHNEe IpOo0el C OJIMHAKOBBIMH 3HAMEHATEIISIMU 1
108 Pemenue 3anau no teme «Crio)keHUe U BEIYUTAHUE IPOOEH ¢ 1
OJINHAKOBBIMH 3HAMEHATEIISIMUY
109 C . 1
JIO)KEHHE M BBIYUTAHHE APOOei ¢ pa3HBIMH 3HAMEHATEISIMH
110 Pemenue 3amau no teme «CrnoskeHue ¥ BBIYUTaHHUE APOOECii ¢ pasHBIMU 1
3HAMEHATEISIMU»
111 . 1
HeiictBus ¢ npobsmu
112 PemaeMm 3amaun 1
113 CwmenranHas 1poob 1
114 CroxeHue ¥ BbIUUTAHUE 1
115 1

Brigenenue 1enoit yacTu U3 HeMpaBUILHOU Jpoou




116

[IpencraBnenne cMeIaHHONW IPOOH B BUJIC HENTPABUIILHOM.

117 CrnosxeHre CMemaHHBIX Apo0eit
118 BrrunTanue cMermaHHbIX Apooeit 1
119 [TpaBuiio yMHOKEHHSI TPOOCH. 1
120 1
YMHOKEHHE APOOH Ha HATYPAIBHOE YKHCIIO U CMEIIaHHYIO APO0b.
121 Pemenne 3amau
122 N 1
Paznbie aeiicTBus ¢ ApoOSIMH
123 Pemtaem 3amaun 1
124 B3anMHo oOpaTHbIe 1poOH. 1
125 [IpaBuno nenenus apodeit 1
126 Henenue npobeii 1
127 Pasnbie neiictBus ¢ 1podsiMu 1
128 p 1
ellIeHHe 3a0a4 Ha YacTH
129 Pemenue 3amau o teme « Jlenenue qpodeii» 1
130 Haxoxxnenune gacT 1ejioro 1
131 Pemenne 3amau nmo teme « HaxoxmeHne 9acT Mejioro 1
132 Haxoxxaenue 11ej10ro mo ero 4acTu 1
133 1
Pemenne 3amau no teme «HaxoxaeHne 1eroro mo ero 4acT
134 PasHrble 3agaun 1
135 Pemaewm 3HaKomyto 3a1aqy 1
136 3agaun Ha OBYMOKEHHE 1
137 3amaun Ha COBMECTHYIO paboTy 1
138 Pentenue 3amau 1
139 CrapuHHBIE 331241 Ha IpOOH 1
140 O0001IeHne U CUCTEMATU3 AN 3HAHUI. 1
141 KonTponbHas pabora no teme « JledcTBus ¢ ApoOsiMu» 1
142 I'eomeTpuueckue Tena 1
143 MHororpaHHUKH 1
144 [Tapannenenunes ,ky0 1
145 [upamuna 1
146 V3mepenus nmapauienenure/a 1
147 Enunuier 00béMa. 1
148 O0BeM IPSIMOYTOJILHOTO TTapajuIeenunesa 1
149 Yro Takoe pa3BEpTKa 1
150 Pa3BepTku NpsAMOYTroiIbHOIO Napajuieenune1a i TUMpaMu bl 1
151 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUN 1
152 KonTposnbHas pabora no Teme « MHOTOrpaHHHUKID) 1
153 Kax yctpoeHbl TaOIuIIbI 1
154 [upamuna 2
155

Kak cocTaBiaaTs TaOIUIIEL




156 CronbuaTble TuarpaMMbl ,4T€HUE U IOCTPOCHHUE AUArPaMM 1
157 KpyroBpie guarpaMMepl, 9T€HHE KPYTOBBIX JUATPAMM 1
158 Onpoc 00IIeCTBEHHOTO MHEHHSI 1
159 COop u npeacTaBiaeHue 0ONMECTBEHHOIO MHCHHS 1
160 O06o001IeHNe U CHCTeMaTU3alus 3HAaHUN 1
161 ['omoBasi KOHTpoOJIbHAS paboTa 1
162 HatypanbHble uncia u JeiCTBUS C HUMU 1
163 CBolicTBa ACHCTBHIA 1
164 JleficTBHsI ¢ HATYPAJILHBIMU YU CIIAMHU 1
165 Hcnonp30BaHue CBOWCTB ACWCTBUN ITPU BHIYMCICHUSX. 1
166 JeticTBus ¢ 1po0sMu 1
167 Pemenue 3amay no reme « JlecTBUs ¢ ApoOSIMU» 1
168 3aaur Ha COBMECTHYIO paboTy 1
169 3aga4yu Ha JBU)KCHHUE B PA3HBIX HAPABJICHHUSIX 1
170 3a/lauM Ha ABM)KEHUE B OJIHOM HAlpaBJICHMSIX 1
171 [ToBTOpenue no teme "CroxeHHe U BHIYUTAHUE OOBIKHOBEHHBIX 1
npooeit"”
172 [ToBTOpeHwme 1Mo TeMe "Y MHOKEHHE U JICIICHUE OOBIKHOBEHHBIX 1
npooeit"”
173 [ToBTOopenue mo teme "JlelcTBUS CO CMENIAHHBIMU JPOOsSMU" 1
174 IToBTOpEHKE TE€OMETPHUECKOTO MaTepHalla. 1
175 O06001IeHNe U CHCTeMAaTH3alNs 3HAHUH. 1




