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Omnuncanue MecTa nopeamMeTa B 0a3ucHOM y‘le6HOM IJIaHe

Ton Koi-Bo 4yacosB B Kon-Bo yueOHbIX Henenb | Beero yacoB 3a yueOHBIHM ot

O0y4YeHHUsl | HEIENIO

5 Knmacc 5 35 175

6 KJacc 5 35 175

7 xmacc 3 4y anre6pa,3 4 35 1054 anre6pa, 1054
TCOMETPHS TeOMETPUS

8 kiacc 3 4 anreOpa,24 35 1054 anrebpa, 70 4
TCOMETPHS TeOMETPUS

9 xnacc 3 v anrebpa,2 u 34 102 u anreGpa, 684
TEOMETPHUS reoMeTpus

I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
5 kaacce
JInuHOCTHBIE pe3yJIbTAThI
Y yvuawuxca 6yoym cihopmuposarvl:
-IaTPUOTU3M, YBaxkeHHe K OTedecTBY, K MPOLUIOMY M HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, 4yBCTBO OTBETCTBEHHOCTH M JIOJTa MEPeT
Ponunol, nneHtudukanus ceds B KauecTBe IpaKaaHWHA Poccruu, CyObeKTHBHAS 3HAYUMOCTH WCIIOJIB30BAaHUS PYCCKOTO SI3BIKA M SI3BIKOB HAPOJIOB
Poccun, oco3HaHue ¥ OIIylIeHHE JTUYHOCTHOW CONMPUYACTHOCTU CyAh0€ pocCUiCKOro Hapojna). Oco3HaHHE dTHHUYECKOW MPUHAMIEKHOCTH, 3HAHUE
HCTOPUH, SA3bIKA, KYJIBTYPBI CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJIbTYPHOT'O HACeaus Hapo 0B Poccuu u yerioBevecTBa (MISHTUIHOCTh YEIOBEKA C
POCCUICKONH MHOTOHAIIMOHAIBHON KYyJIbTYpPOW, CONMPUYACTHOCTh MCTOPUU HAPOJOB M TOCYIAPCTB, HAXOJUBIIMXCS HA TEPPUTOPUU COBPEMEHHOM
Poccun); wHTepHMOpH3anus T'yMaHUCTHYECKHX, JEMOKPATHUSCKUX W TPATUIIMOHHBIX I[EHHOCTEH MHOTOHAIMOHAILHOTO POCCHHCKOTO OO0IIeCTBa.
Oco3HaHHOE, YBaXHUTEIbHOE U JOOpOKeIaTeIbHOe OTHOLIEHHE K UCTOPUH, KYIbTYpe, PETUTHH, TPATUIUAM, S3bIKaM, IIEHHOCTAM HapoaoB Poccun u
HapoJI0B MHpa.
-OCBOCHHE COIMAIBLHBIX HOPM, MPABUII MOBEACHHUS, POJieii 1 (GopM COIMAILHOM KU3HU B TPYIIAX U COOOIIECTBAX.
-opMHUpOBaHUE IIEHHOCTH 3I0POBOTO U Oe301MmacHOoro 00pasa KU3HH.
-3CTETUYECKOT0 CO3HAHMS Yepe3 OCBOCHHE XYJOXKECTBEHHOTO Hacieausi HapoaoB Poccun M Mupa, TBOPUYECKOH MEATEIBHOCTH SCTETHYECKOTO
xapaktepa (CIoCOOHOCTh MIOHUMATh XY/I0’KECTBEHHBIC MTPOU3BEICHUS, OTPAKAIOIINE Pa3HBIC THOKYJIBTYPHBIC TPAJAUIINAN; CHOPMUPOBAHHOCTH OCHOB
XYIOKECTBEHHOW KYJIbTYypbl OOYYAIOIIMXCS KaK YacTH WX OOmIed TyXOBHOW KyIbTYpbI, Kak 0CO0Oro crocoba TO3HAHHS XU3HU M CPEICTBa
OpraHM3aIfK OOIIEHHS; ICTETHYECKOE, dMOIMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYXKAIOMIEr0 MHpPa; CIIOCOOHOCTh K 3MOIHMOHAILHO-IICHHOCTHOMY
OCBOEHUIO MUPA, CAMOBBIPAKEHHUIO U OPUEHTAIINH B XyJ0’)KECTBEHHOM U HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPHI
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PeryasituBubie YY |
Yuawuiica nayyumes:
CaMoCTOATeNbHO OIpeNeNaATh LeNu 0OydeHUs,, CTaBUTh U (OpMYJIMpPOBATh HOBBIE 33aJaud B ydyeOe M IO3HABaTENbHON AEATENbHOCTH, PAa3BUBATh
MOTHBBI U UHTEPECHI CBOEH 1103HABATEIbHON AESITEIbHOCTH.
-aHAJIM3UPOBATH CYIIECTBYIOLIUE U IUIAHUPOBATh OyAyIIHe 00pa3oBaTeIbHbIE PE3yIIbTaThl;
UACHTU(PHUIIMPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONIPEEIISATH IIaBHYIO IPOOIIEMY;
BBIJIBUI'aTh BEPCUH pellIeHus Ipo0ieMbl, (POpMYIUPOBATH THIIOTE3bI, IPEIBOCXUILATh KOHEUHBIH PE3yJIbTaT;
-popMynupoBaTh yueOHbIE 3a7aul KaK IIaru JOCTUKEHUS IIOCTaBJICHHOM L€ 1€ATEIbHOCTH;
-onpeaensaTh He0OXOAUMbIE AeHCTBUE(s]) B COOTBETCTBUHM € YU€OHOM U IM03HABATEIbHOM 3a/1a4el U COCTABIIATh AITOPUTM UX BBIIIOJHEHHUS;
-000CHOBBIBATh U OCYIIECTBIIATH BEIOOp Hanbosee 3 (HEeKTUBHBIX CITOCOOOB pelIeHus YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;
-ONpeAesaTh/HaX0UTh, B TOM YHUCIIE U3 MPEAJIOKEHHBIX BApUAHTOB, YCIIOBUS JUIsl BBIIOJIHEHUS Y4eOHOM! U ITO3HABaTENbHOM 3a/1auu;
-BBICTpPAUBaTh XU3HEHHBIE IUIaHBI HAa KPAaTKOCPO4YHOE Oyayliee (3asBISATH LIEJEBbIE OPUEHTHPHI, CTAaBUTh AJEKBATHHIE UM 3aJaud M IpejiaraTh
JeWCTBUS, YKa3bIBast 1 00OCHOBBIBAS JIOTHYECKYIO MOCJIE0BATEILHOCTD I1AaTr0B);
-BBIOMPAThH U3 PEIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO UCKATh CPEJCTBA/PECYPCHI TSI PEIICHHSI 3a/1a41/OCTIKEHUS LIEIIH;
-OIpeAeATh COBMECTHO C TEJarOroM U CBEPCTHUKAMM KPUTEPUH IUIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUHU -OLIEHKU CBOEH yueOHOM 1eATeIbHOCTH;
-CUCTEMaTU3HUPOBAaTh (B TOM YHCJIE BEIOUPATh IPUOPUTETHBIE) KPUTEPUHU IUTAHUPYEMBIX PE3YJIHTATOB U OLIEHKU CBOEH J1€ATENbHOCTH;
-0TOMpaTh MHCTPYMEHTHI JUIsl OLICHMBAHUS CBOEH NEATETbHOCTH, OCYIIECTBISATh CAMOKOHTPOJIb CBOEH AEATENbHOCTH B paMKax IpeIOKEHHBIX
ycJ0BUI U TpeOOBaHUH;
-(UKCHUPOBATH U aHAJIM3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.
-BJI/IETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKH, PUHSATHS PELIEHUH M OCYILECTBIEHUS OCO3HAHHOTO BbIOOpa B yueOHOM M MMO3HABATEIbHOM.
-HaOMI0AaTh M aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO M IIO3HABATENbHYIO JESATENbHOCTb U JESITENbHOCTh JAPYTrUX OOy4arouuxcs B IpoLecce
B3aUMOIIPOBEPKU;
-COOTHOCUTbH peajibHbIE U IJIAHUPYEMbIE PE3yIbTaThl HHAUBHUYaIbHOM 00pa30BaTelbHON AESITEIbHOCTH U I€TaTh BBIBObL;
-IPUHUMATh pellleHUe B yYeOHOM CUTYyallMi U HECTU 32 HETO OTBETCTBEHHOCTb;
ITo3naBartenbHbie YV /[
Yuawuiica nayyumes
-OIpeeNsATh MOHATHUS, CO3/1aBaTh 0000IEHN, YCTaHABIUBATh aHAJIOTUH, KJIaCCUPUIIMPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJ1accu(UKaLMK, YCTaHABIMBATh PUUYNHHO-CIIECTBEHHBIE CBSA3U, CTPOUTD JIOTHUECKOE PACCYXKJIEHUE, YMO3aKIIIoUeHHe (MHAYKTUBHOE, 1eAYKTUBHOE,
10 aHAJIOTHH) U JeJIaTh BHIBOIBI.
-11010MpaTh CJI0BA, CONOJYNHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEISIONIMNE €r0 MPU3HAKHU U CBOMCTBA;
BBICTPAUBATh JIOTHUECKYIO LIEMIOYKY, COCTOSIIYIO U3 KITFOUEBOIO CIIOBA M COMOIYMHEHHBIX MY CIIOB;
-BBIACTIATH OO MPU3HAK JBYX UM HECKOJBKUX MPEIMETOB WU SIBIECHUIN U O0BSICHATH UX CXO/CTBO;
O0BEMHATD MPEIMETHI U SIBJICHUS B TPYIIIBI [0 ONpe/IeJIeHHBIM IIpHU3HaKaM, CpaBHUBATh, Ki1acCU(ULIUPOBATh U 00001aTh (PAKTHI U SIBICHMUS;
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-BBIJICNIATH SIBIICHUE M3 OOIIETO psifa IPYTUX SBICHUMH;
-OIpeeNATh 00CTOATEIBCTBA, KOTOPBIC MPEIIISCCTBOBAIM BO3HHMKHOBEHHUIO CBS3W MEXIY SBICHUSIMH, W3 O3THX OOCTOSATEILCTB BBIICIATH
OTIPEICTISIONINE, CIIOCOOHBIC OBITH TPUUUHON JAHHOTO SIBJICHUS, BBISBIISATH IPUYUHBI U CIICACTBHS SIBJICHUN;
-HaXOJUTh B TEKCTE TpeOyeMyto HHPpOpMaIHIO (B COOTBETCTBHH C LIEJISIMH CBOCH JIEATEILHOCTH);
OPHEHTUPOBATHCS B COAEPKAHUU TEKCTA, IOHUMATh LEIOCTHBINA CMBICIT TEKCTA, CTPYKTYPUPOBATh TEKCT;
-yCTaHaBJIMBaTh B3aMMOCBS3b ONMMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, TIPOIIECCOB;
-pE€3IOMHUPOBATH IIABHYIO UJICHO TEKCTA;
-OIpeeIISITh HEOOXOIUMBIE KITFOUEBBIE TTOMCKOBBIE CJIOBA U 3aIPOCHI;
-OCYILECTBJISTh B3aUMOJICHCTBHUE C JIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAMH, CIIOBAPSMHU;
-COOTHOCHUTbH IIOJIyUEHHBIE PE3YJIBTATHI TOMCKA CO CBOEH IE€ATEIbHOCTHIO.
KommyHnukarusubie YY /|
Vyawuiics naywumes
-OpraHU30BbIBaTh YYEOHOE COTPYIHUYECTBO M COBMECTHYIO ACSATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMH; padOTaTh MHAMBUIAYATbHO U B TPYIIIE:
HaXOJUTh OO0Iee pelIeHre U pa3pemiaTs KOH(GINKTH Ha OCHOBE COTJIACOBAHMS MO3MIMKA U y4eTa UHTEPEecoB; (popMylIHpoBaTh, apryMEHTUPOBATh U
OTCTanBaTh CBOC MHCHHE.
-OMPEICIATh BO3MOXKHBIE POJIU B COBMECTHOM JIE€ATEIbHOCTH;
-UI'PaTh ONPEACIICHHYIO POJIb B COBMECTHOM JIESITEIBbHOCTH;
-IIPUHUMATh MO3ULIMI0 cOOeCeIHNKA, MOHMUMAs MO3ULIMI0 APYroro, pa3jindaTh B €ro pedu: MHEHHUE (TOUKY 3PEHHs), 10Ka3aTeIbCTBO (apryMEHTHI),
(aKThI; TUIIOTE3bI, aKCHOMBI, TEOPHH;
-OTPEIENISITH CBOM IEUCTBUS U JICUCTBUS TapTHEPA, KOTOPHIE CITIOCOOCTBOBAIIN MJTU MPETSTCTBOBAIHN MPOIYKTUBHON KOMMYHUKAIINH;
-YCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHHUKAIUU, O0YCIOBIEHHbIE HEMOHUMAaHUEM/HETIPUITHEM CO CTOPOHBI coOeceqHNKa 3a1aun, (HOpPMbI
WJIA COAEp KaHUs THaJIora.
-0CO3HAHHO HCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHH C 33/1a4eil KOMMYHHUKAIIUU AJIs BRIPAXKEHUSI CBOMX YYBCTB, MBICIICH U MOTpeOHOCTEH AJIst
IJTAHUPOBAHUSA U PETYJIALMU CBOEH NESITENbHOCTH; BIAJICHUE YCTHON U MUCbMEHHOW PEYBI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIO.
-OMpeeNsaTh 3a/1a4y KOMMYHHKAIIUU 1 B COOTBETCTBUHU C HEMl OTOMpATh pedeBble CPe/ICTBA;
-0TOMpaTh ¥ UCIOJB30BaTh PEUEBHIE CPEJICTBA B MPOIECCE KOMMYHUKAIIMH C IPYTUMU JIIOJIbMHU (JUAJIOT B TIape, B MaJION TpynIe u T. 11.);
-TIPEICTABIISATh B YCTHOM WM MUCHhbMEHHON (hopMe pa3BEpHYTHIH TIaH COOCTBEHHOM e TEIILHOCTH,
-COOTI0IaTh HOPMBI TTYOJIUMYHOM peyH, peTJIaMeHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBHUU C KOMMYHUKATHBHOM 3aa4eii;
-BBICKA3bIBaTh U 00OCHOBHIBATH MHEHHE (CYXKICHHE) U 3aIpallliBaTh MHEHHE MapTHEpPa B paMKax JMAaJora;
-IIPUHUMATH PEIIEHNE B XO0JI€ TMAJIora U COTJIacOBBIBATh €T0 C COOECETHUKOM;
IIpeamerHbie pe3yabTaThl
9J1eMEeHTbI TEOPHH MHOKECTB U MATEMATHYECKOM JOTHKH
Yyammiics HaAy4YuTCs:
-OnepupoBath Ha 6a30BOM YpOBHE MOHSATUSIMH: MHOKECTBO, 2JIEMEHT MHOKECTBA, ITOJAMHOKECTBO, TPUHAJIC)KHOCTh; BKIIFOUCHHS ,paBCHCTBA.
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-33/1aBaTh MHOYKECTBA MIEPEUNCIICHUEM UX 3JIEMCHTOB;
-HaXOJIUTh IiepecevyeHre, 00beAUHEHNE, TOMHOKECTBO B MIPOCTEHIINX CUTYaIUIX.

- pemaTh KOMOMHATOPHBIE 33Ja4l 11epeOOpPOM BapUaHTOB

B noBceHeBHO KU3HM ¥ NIPH U3YUYEHHHU APYTUX NPEIMETOB:

-pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BHICKA3BIBAHUSI.

Yyammiics moJy4YuT BO3MOKHOCTb HAYYUTHCS:

-Onepuposamv NOHAMUAMU. MHONCECEO, XAPAKMEPUCIUKYU MHOXMCECEA, dNIEMEHM MHONCECmaa, nycmoe, KOHeuHoe U O6eCKOHeuHoe MHOMCecmaso,
NOOMHONCECMB0, NPUHAODTIEIHCHOCTD,

-onpeoensms NPUHAOLEHCHOCMb IJIeMEHMA MHOHCECMBY, 00bEOUHEHUIO U NEPECeYeHUI0 MHONCECME,

-3a0a8amob MHONCECMB0 C NOMOUbIO NEPEUUCTIeHUs. 2IEMEHNO8, CI0BECHO20 ONUCAHUSL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

-pACnO3HABAMb N02UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

-CIMpOUmMs YenouKu yMOo3aKaI04eHUli Ha OCHO8E UCNONb308AHUS NPABUT IOCUKU.

Yucaa

Yyamuiicss Hay4YuTCH:

-OnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMH: HATYpaJbHOE YHCI0, OOBIKHOBEHHAs IpO0Ob, CMEIIAHHOE YUCJIO;

-MCIIOJIb30BaTh CBOMCTBA YMCEI U MPABWIIA ICVUCTBUM C YHCIIAMH IIPU BBIITOJTHEHUH BBIYUCICHUH;

-BBITIOJIHATH OKPYTJIEHUE YHCEN B COOTBETCTBUU C TPAaBUIIAMU;

-CpaBHUBATH YHCTIA.

-HCIIOJTh30BaTh MPU3HAKH JEIIMMOCTH Ha 2, 5, 3, 9, 10 mpu BBITOJIHEHWH BBIYUCIICHUN U PEIICHUH HECIOXKHBIX 3a7a4;

- HaxoauTh HOJl 1 HOK umcen u ucmonb30BaTh WX MPU PEIICHUH 3a]1a4;

B noBceaHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

-OlLIEHUBATh PE3yIbTAaThl BEIYUCICHUN TIPU PEIICHUU PAKTUUECKUX 3a/1a4;

-BBITIOJIHATH CPABHEHHE YHCEIT B PEATTbHBIX CUTYAIUsX;

-COCTABJISITh YUCJIOBBIE BHIPAKEHUS TIPU PEIICHUH MPAKTHUECKUX 33/1a4 U 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB.

Yuammiicsi mOJYyYUT BO3MOKHOCTh HAYYUTHCS:

* -Onepuposamsv NOHAMUAMU: HAMYPALLHOE YUCTO, OObIKHOBEHHAS OpOOb, CMEUlaHHOe YUCNO, 2e0MeMpUYecKas UHMepnpemayus HamypaibHblx
uucer;

-NOHUMAMb U 0OBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

-8bINOIHAMb BbIYUCTICHUS, 8 MOM YUCTIE C UCNOTIb308AHUEM NPUEMOB PAYUOHATILHBIX BbIYUCTEHUL, 000CHO8bIBAMb AI20PUMMbL 8bINOJIHEHUS 0CUCMBUL,
-8bINOIHAMb OKpY2NleHUe Yuces ¢ 3a0aHHOU MOYHOCMbIO;

-YnoOpsAO00UUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0DLIKHOBEHHBIX Opobell;

. -0nepupoeams NOHAMUAMU. PABEHCMBO, HUCTI080€ pPABEHCMB0, YPAGHEHUe, KOPEeHb VPABHEHUs, peuleHue YPAaeHeHUs, HUCI080e
Hepagencmao.



B noBceqHeBHOM KM3HH U IPpHA U3YYCHUH APYI'UX NPEAMETOB:

. -NPUMEHSIMb NPAGUILA NPUOTIUNCEHHBIX BbIYUCTCHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay U peuleHul 3a0a4 Opyaux y4eOHblx npeomMemos;

. -8bINOIHSAMb CPAGHEHUE PE3YIbIMAMOE GbIYUCTICHUL NPU PEeUEeHUU NPAKMUYECKUX 3A0at, 8 MOM YUCLe NPUOIUNCEHHBIX GbIUUCTICHUL,

. -COCMAGIsIMb HUCTOBbLE BbIPAICEHUSL U OYEHUBAMb UX 3HAYEHUS NPU pPeueHul NpaKmuyeckux 3a0ay u 3a0ay u3 Opyeux y4yeOHbIX
npeomemos.

CTarTucTHKA M Teopusl BepOSITHOCTEMH
Yyamuiicst HAyYUTCH:
. -IIpencraBnarh 1aHHbBIE B BUJIE TAOJIUII, TUATPAMM;
. -4UTaTh HHPOPMAIIHIO, PEJACTABICHHYIO B BHJIC TaOJIUIIGI, JHATPAMMEI.
Yuanuiics MoJiy4uT BO3MOKHOCTh HAYYUTHCH:
-Onepuposams NOHAMUAMU. KPY208ble OUAZPAMMbL, MAOIUYbL OAHHBIX , CPedHee apughmemuyeckoe,
. -u361eKamsy, UHGOpMayUIo, NPEOCMasiIeHHYIO0 8 MAOIUYAX, HA OUACDAMMAX )
. -cocmaenams madoauysbl, CMpoums OUAZPAMMbL HA OCHOBE OAHHDIX.
B noBceHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
-U361eKAMb, UHMEPNPEeMUPOBAMs U NPeodpa306v16aMb UHGOPMAYUIO, NPeOCMABIEHHYI0 8 MADIUYAX U HA OUASPAMMAX, OMPANCAIOWYI0 CBOUCMEA U
XaAPaKmepucmuKy peaibHiblx nPoyeccos U A61eHUl.
TeKkcToBbIE 3a1a4H
Yuamuiica HAyYHTCH:
-Pemiate HecnoXKHBIE CIOKETHBIE 33/1a4H PA3HBIX TUIIOB Ha Bce apu(MEeTHUECKUE ACHCTBUS,
-CTPOUTH MOJIENIb YCIOBUS 3a/1auu (B BUI€ TaOJIUIIbI, CXEMBI, PUCYHKA), B KOTOPOH JaHbl 3HAYCHUS JABYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C IEIBIO
MOMCKA PELIEHUs 3a1a4K;
-OCYIIECTBIISITH CIIOCOO TIOMCKA PEIICHUs 3a7]a41, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIIOBHIO;
-COCTaBJIATH IUIAH PELICHUS 3a/1a4H;
-BBIACJISITh ATaIlbl PEIICHUS 3aJ]a4H;
-MHTEPIIPETUPOBATH BEIYMCIIUTEIBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIIEN0BATh MTOJIYYEHHOE PELICHUE 3a/1a4u;
-3HaTh Pa3InINe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, MPOTHUB TEUEHUS U TIO TEUECHUIO PEKH;
-peniath 3a/1a4¥ pa3HbIX TUTIOB (Ha paboTy, HA TMMOKYIKH, HA JBUKCHHE), CBSA3BIBAIOIIUX TPH BETUYHHBI, BBIICISTH ST BEIMYUHBI U OTHOIICHUS MEXTY
HUMU;
-pelIaTh HECIOKHBIE JIOTUYECKHUE 3a/1a4d METOJIOM PACCYXKIACHUM.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NpPeIMeTOB:
-BBIJIBUTATh TUTIOTE3bl O BOZMOXKHBIX MPEIeIbHBIX 3HAYCHUAX NCKOMBIX BEJTMYMH B 3a/1a4e (AeNaTh MPUKHUIIKY).
Yyammiics moJy4YuT BO3MOKHOCTh HAYYUTHCSH:
-Pewiams npocmuie u cnodicHvle 3a0a4u pasHulX MUNos, a maxdice 3a0ayu NOGbIUEHHOU MPYOHOCU,
-UCNONIL308AMb PA3HbLE KPAMKUE 3aNUCU KAK MOOENIU MEeKCMO8 CI0ACHBIX 3a0ay 01 HOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0ay,
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-3HAMb U NPUMEHAMb 00a cnocoba NOUCKa peuteHus 3a0ay (0m mpebosanus K YCI08Ul0 U OM YCI108Usi K mpebo8anuio);

-MOOeUPOBANb PACCYHCOCHUS NPU NOUCKE PeUleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxemb,

-8bl0eISIMb IMANbL PeuleHUsl 3a0aUl U COOePAHCAHUE KAHCO020 IMANd,

-UHMEePNPEemuUpoB8aAmb 8bIYUCIUMEbHbIE PEe3VIbMAambl 6 3a0aye, UCCLed08amb NOLYYEeHHOe PeuleHue 3a0adu,

-aHAIU3UPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08X 00BLEKMO8 U USMEHEHUe UX XAPAKMEPUCUK NPU COBMECTHOM O8UNCEHUU
(ckopocms, 8peMs, paccmosiHue) npu peueHul 3a0ay Ha 08UICeHUe 08YX 00BEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJONCHBIX HANPABIECHUSX,
-UCCTIe008aMb BCEBO3MOICHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UJICEHIUe NO peKe, PACCMAMPUBAmMs pas3Hvle CUCTNEMbl OMCYEMa,

-pewams pasHooopasHvle 3a0adu «HaA YACMuY,

-pewams u 000CHOBbIBAMb CB0€ peuieHle 3a0ay (8blOelsimb MAMEeMAMU4ecKyl0 OCHO8Y) HA HAXOMNCOeHUe YACMU YUCIA U YUCIA NO €20 YaACmu HA
OCHOBE KOHKPEMHO20 CMbICIA OPOOU;

-0CO3HABAMb U 0OBACHAMb UOEHMUYHOCb 3A0aY PASHLIX MUNOS, CEA3LIBAIOWUX MPU 8eIUYUNbL (HA pabomy, HA NOKYNKU, HA O8UdCEeHUe), BblLOeNAMb
MU BETUYUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUpo8ams cOOCMEEHHbIe 3a0ayU YKA3AHHbIX MUNOS.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

. -6blOe/IsIMb NPU PeUeHUU 3a0ay XapaKkmepucmuKk paccmampusaemoll 6 3a0ave Cumyayuu, OmaudHble Om peaibHblX (me, om KOmopbix
abcmpazuposanucs),
. -pewams 3a0ayu Ha O8UdICeHUe NO peKe, PAcCMAmpusdsl pasHvle CUCHEeMbl OMCYend.

Harasanas reomerpus
I'eomerpuyeckue GUIypsl
Yuamuiicd HAyYHTCH:
-OnepupoBaTth Ha 0a30BOM YypOBHE IMOHATHSAMHU: (QUIypa, TOYKa, OTPE30K, NpsMas, Jyd, JIOMaHas, YroJ, MHOTOYIOJbHHUK, TPEYrOJbHUK U
YeThIPEXYTOJbHUK, MPSIMOYTOJIbHUK U KBaJpaT, OKPY>KHOCTh, MPSIMOYTOJIbHBIN Mapaiuienenumnes, Kyo. M300paxars usydaemble GUIypbl OT PYKU U C
MOMOIIBIO JIMHEWKHU U TUPKYJIA.
B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPEIMETOB:
-pemaTh NpaKTU4YEeCKHe 3a/1a4i ¢ IPUMEHEHUEM MTPOCTENIINX CBOMCTB (puUryp.
Yuaumuiics nMoJy4uT BO3MOKHOCTh HAYYUTHCH:
-Onepuposams NOHAMUAMU: @Queypa, mMouKa, OmMpe30K, NpAMas, Ay4, JOMAHAs, Y201, MHO20Y20JbHUK, MPEYeONbHUK U YemblpEéXy2onbHUK,
NPAMOY20IbHUK U KAOPAM, OKPYHCHOCb U KPY2, NPAMOY20IbHblU napaiieienuneo, Kyo;
-U361eKamb, UHMEPNPEMUPOBAMb U NPeodPA308b18aAMb UHDOPMAYUIO O 2e0MemPULeCcKUX Quaypax, npeocmasileHHyIo Ha Yepmertcax
-uz00padicamuv usyyaemvie hueypbi Om pyKu U ¢ NOMOWbIO TUHEUKU, YUPKYJIA, KOMNbIOMEPHLIX UHCMPYMEHMOS.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:
-pewams npaKkmuyecKue 3a0ayu ¢ npUMeHeHuemM npoCmetiuux coUCms guzyp.
I/I:;Mepe}mﬁ U BbIYUCJICHUSA
Yyammiics HaAy4YuTCs:
® -BBIINIOJIHATE USMEPCHUC TJIMH, paCCTOSIHI/II\/II, BCJIMYHH YIJIOB, C TIOMOIIBIO HHCTPYMCHTOB JJIA I/ISMepeHI/Iﬁ JJIMH U YTJI0B,
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® -BBIYUCJIATD IJI0AAN IMTPAMOYTOJIBHUKOB.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

- BBIYUCIIATH PACCTOAHUA HAa MCCTHOCTH B CTAHAAPTHLIX CUTYyal WX, IIJIOMAAN IPAMOYT'OJIbHUKOB,

-BBIIIOJIHATH IPOCTEHIINE IOCTPOCHUS M U3MEPEHUS HA MECTHOCTH, HEOOXOIUMBIE B pealIbHON KU3HU

Yyamuiicst HOJIy4YUT BO3MOKHOCTh HAYYHTHCH:

. -8bINOIHAMb USMEPEHUE ONUH, PACCMOAHULL, 8EIUYUH Y2TI08 C NOMOWbIO UHCIMPYMEHMO8 Ol USMEPEHUI ONUH U Y208,
. -8bIYUCTIAMb NIOWAOU NPAMOY20IbHUKOE, KBAOPAMO8, 00bEMbL NPAMOY20IbHbIX NAPAJLIENenunedos, Kyoos.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

- BBLIYUCTAMY PACCMOANUA HA MECITHOCIU 8 CIAHOAPMHBIX CUMYAYUSX, NI0OWAOU YUACMKOE NPAMOY20bHOU POpMbL, 00BEMBL KOMHAM,
~6blNOJIHAMb npocmedmue nOCNMpoOeHUsl Ha MecmHocmu, Heobxooumbvle 6p€a.7leOlZ IHCU3HU,

-OYeHUBAMs pasmepsl PeanbHbIX 00bEKMO8 OKPYHCAoUWe20 Mupa

HcTopust MaTeMaTHKH __ YYaluMicsi HAy4YuTCH:

-OMMUCBIBATH OTACIBHLIC BBIAAOIUCCA PE3YJIbTAThI, TOJTYYCHHBIC B XO/€ PA3BUTUA MATCMAaTUKN KaK HAYKH,

-3HaTh [IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3HM C OTEUECTBEHHONW U BCEMUPHON UCTOPHUEH.

Yyamuiicst HOJy4YUT BO3MOKHOCTh HAYYHTHCH:

-Xapakmepu306amb 6K1a0 6bldai0u;ux0}1 mamemanmuxKoes 6 passumue mamemamuKku U UHbIX HaYYHblX obnacmeil.

6 Kiaacc
JInuHoOCTHBIE pe3yJIbTAThI
Y vuawuxca 6yoym cihopmuposarvl:
-IaTPUOTU3M, YBaxeHHe K OTedecTBY, K MPOILLIOMY U HACTOSIIEMY MHOTOHAIIMOHAILHOTO HapoAa Poccru, 4yBCTBO OTBETCTBEHHOCTH M JIONTA MEpe
Ponunol, nneHtudukanus ceds B KauecTBe IpaKaaHWHA Poccruu, CyObeKTHBHAS 3HAYUMOCTH MCIIOJIB30BAaHUSI PYCCKOTO SI3BIKA M SI3BIKOB HAPOJIOB
Poccun, ocozHaHue ¥ OIIylIEHHUE TUYHOCTHOW CONMPHUYACTHOCTU CYAhO€ poccuiickoro Hapoja). Oco3HaHHe dTHHYECKON MPUHAANIE)KHOCTH, 3HAHUE
HCTOPUH, SA3bIKA, KYJIBTYPBI CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJIbTYPHOT'O HAceaus HapoaoB Poccuu u yermoBevecTBa (MISHTUYHOCTD YeJIOBEKA C
POCCHUICKONH MHOTOHAIIMOHAIBHON KYyJIbTYpPOW, COMPUYACTHOCTh MCTOPUM HAPOJOB M TOCYJApCTB, HAXOJUBIIMXCS HA TEPPUTOPUU COBPEMEHHOU
Poccun); wHTepHMOpH3anus T'yMaHUCTHYECKHX, JEMOKPATHUYSCKUX W TPATUIIMOHHBIX I[EHHOCTEH MHOTOHAIMOHAILHOTO POCCHHCKOTO OO0IIecTBa.
Oco3HaHHOE, YBaXHUTEIHHOE U JOOpOKENIaTeIbHOE OTHOIICHHE K UCTOPUH, KYIbTYpe, PETUTHH, TPAIUINAM, I3bIKaM, IIEHHOCTSAM HapoaoB Poccuu u
HapOJI0B MHpA.
-CO3HAaHHOE, YBAXKUTEIbHOE M JOOpOXKENaTelbHOE OTHOIIEHHWE K JIPYroMy YelOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO, KYIbType, S3BIKYy, BEpe,
IPa)TaHCKOW MO3UIIUU. [ OTOBHOCTH M CIIOCOOHOCTH BECTH JIUAJIOT C JIPYTUMH JIFOJABMH U JOCTUTATh B HEM B3aMMOITOHUMAaHHUS (MICHTU(DUKAIUS ceOst
KaK TOJTHOMPABHOTO CyOBheKTa OOIICHHs, TOTOBHOCTh K KOHCTPYHMPOBAHUIO 00pa3a MmapTHEpa MO JUANOTY, TOTOBHOCTh K KOHCTPYHPOBAHHIO o0Opasa
JOITYCTHMBIX CITOCOOOB JIMAJIora, TOTOBHOCTh K KOHCTPYHPOBAHHIO TIPOIECCa TUAIOTAa KaK KOHBEHITMOHUPOBAHUS HHTEPECOB, TIPOIEAYP, TOTOBHOCTh U
CIOCOOHOCTH K BEJCHUIO TIEPETOBOPOB).
-OCBOCHHE COIMAILHBIX HOPM, IPABUJI MIOBEACHMSI, POJICH H (JOPM COIMATLHOM KU3HH B TPYIIITAX U COOOIIECTBAX.
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-(popMuUpoOBaHUE IICHHOCTH 37J0POBOT0 U 6€3011acCHOr0 00pasa KU3HHU.
-3CTETUYECKOI0 CO3HAHMS 4Yepe3 OCBOCHHME XYJO0’KeCTBEHHOro Hacienus HapoioB Poccuu W Mupa, TBOPYECKOH MAEATEIHbHOCTH 3CTETUYECKOrO
xapakTepa (CoCOOHOCTh MOHUMATh XYJI0KECTBEHHBIE MPOU3BENICHHS, OTPAXKAIOIINE pa3HbIe 3THOKYJIBTYPHBIE TPAAULUH; CHOPMUPOBAHHOCTH OCHOB
XYIOKECTBEHHOW KYyJIbTYypbl OOYYalOIIMXCS KaK 4YacTH HMX OOIIeld AYXOBHOHM KyJIbTYpbl, Kak 0co0Oro crnoco0a IMO3HaHUS JKU3HH U CPE/ICTBA
OpraHu3any OOIICHUS; ICTETUYECKOE, IMOIMOHAIBHO-IIEHHOCTHOE BHJCHHE OKPYXKAIOIIETO MHUPA; CIOCOOHOCTh K AMOIMOHAILHO-IIEHHOCTHOMY
OCBOEHUIO MUPA, CAMOBBIPKEHUIO U OPUEHTAIIMH B XYJJ0’)KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPHI.
PeryasituBubie YY /|
Yuawuucsa nayuumes:
CamMOCTOATENBHO OIpPENeNATh LEeNd OOyYeHHs, CTaBUTh U (OPMYIMPOBATH HOBBIC 3a7auyd B ydeOe W IMO3HABATEIbHOW JESTEIBHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOCH MMO3HABATEIHHON JESITETLHOCTH.
-aHAJIM3UPOBATH CYIIECTBYIONINE U TUIAHUPOBATH OyAyIIne 00pa3oBaTeIbHbIE PE3yIbTATHI,
-UIeHTU(UIIUPOBATH COOCTBEHHBIEC TPOOJIEMBI U OMPEEIIATH TNIABHYIO IIPOoOIieMy;
-BBIJIBUTATh BEPCHU PEUICHUS IPOOIeMBI, (HOPMYyITUPOBATh THIIOTE3BI, IPEIBOCXUIIATH KOHEYHBIH Pe3yiIbTaT;
-CTaBUTbH 11eJIb JICATEIHLHOCTH Ha OCHOBE OMPEEIIEHHOM MPOOIeMbl U CYIIECTBYIOIINX BO3ZMOKHOCTEI;
-popmynupoBaTh yueOHBIE 3a/1a4M KaK [Iard TOCTHKEHUS TIOCTABJICHHOH LIEIH JeSITeIbHOCTH;
-OIpeIeNsITh COBMECTHO C MIEaroroM U CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX Pe3yIbTaTOB U KPUTEPUH -OLIEHKH CBOEH y4eOHOIl 1eATelbHOCTH;
-CHCTEeMAaTU3UPOBATh (B TOM YHCIIEC BRIOMPATh MPUOPHUTETHBIE) KPUTEPHH TUTAHUPYEMBIX PE3YJIBTaTOB U OLIEHKU CBOCH NEATEIbHOCTH;
-0TOMpaTh MHCTPYMEHTHI Ul OLICHWBAaHUsS CBOCH NESATEIbHOCTH, OCYLIECTBISATH CAaMOKOHTPOJIb CBOEH JAEATENIBHOCTH B paMKax MPeAIOKEHHbIX
ycJ0BUI U TpeOOBaHUH;
-OIICHUBATH CBOIO JCSITEIBHOCTD, QPTYMEHTHUPYS MPUIHHBI JOCTH)KEHUS MITH OTCYTCTBUS TUIAHUPYEMOTO Pe3ysIbTara;
-HaXOJUTh JIOCTaTOYHBIE CPEJICTBA [JIS BBIMOJHEHHUS Y4YeOHBIX AEUCTBUH B W3MEHSIONICWCS CHUTyallMd W/WIM TPH OTCYTCTBUM IUIAHUPYEMOTO
pe3yJbTarta;
-paboTasi MO CBOEMYy IUJIaHY, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO [EATEIbHOCTh HAa OCHOBE aHallu3a W3MEHEHUH CUTyalluu s TOTydeHHS
3aITAaHMPOBAHHBIX XapaKTEPUCTHK MTPOAYKTa/pe3ynbTaTa;
-yCTaHaBJIMBATh CBA3b MEXKIY MOJYyYEHHBIMU XapaKTEPUCTUKAMHM MPOAYKTa W XapaKTePUCTHKAMH Ipoliecca MEATEIbHOCTH U TIO 3aBEPIICHUU
JeSTeTBbHOCTH MPeJIaraTh M3MEHEHUE XapaKTEPUCTHK IPOIIecca JUIs OTYYSHUs YITyIIIEHHBIX XapaKTePUCTHK MTPOIYKTA;
-CBEPSTH CBOM JICHCTBUS C LIENbIO U, TP HEOOXOJUMOCTH, UCTIPABIIATH OUIMOKH CAMOCTOSITENBHO.
-OIICHUBATH TIPABMWIIBHOCTH BBIMTOJHEHHS y4eOHOM 33129, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHUSI.
-OMpeeNsTh KPUTEPUH MPABUIHBHOCTH (KOPPEKTHOCTH ) BEITIOTHEHUS Y4eOHOI 3a/1auu;
-aHAIM3UPOBATH U 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS JIJTsl BRITIOJTHEHUST YIeOHOU 3a1a4u;
-CBOOO/IHO T0JIb30BaThCSl BHIPAOOTAHHBIMH KPUTEPUSIMH OIICHKM M CAMOOLIEHKH, MCXOMAS M3 LN M MMEIOUIMXCS CPEJICTB, pa3iuyas pe3yiabTaT U
CIIOCOOBI IEHCTBUI;
-OLICHUBATh MPOIYKT CBOEH J€SITEIBHOCTH MO 33JJaHHBIM W/WJIM CAMOCTOSITENILHO OTIPE/IeIEHHBIM KPUTEPUSM B COOTBETCTBHH C LENIBIO J€SITEIbHOCTH;
-000CHOBBIBATH JOCTH)KUMOCTH IIE€JIH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;
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-(uxcupoBaTh M aHAIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

-BJIaJICTh OCHOBAaMH CAMOKOHTPOJISI, CAMOOLIEHKHU, TIPUHATHUS PEILICHUI U OCYIIECTBIICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM U MO3HABATEIHHOM.
-Ha0JIIoJaTh M aHAJIM3HPOBATH COOCTBEHHYIO y4YeOHYIO M TIO3HABaTENbHYIO NESATENBHOCTh M ACATENbHOCTb JIPYTUX OOYYalOIIMXCs B IpOLEcCe
B3alMOIIPOBEPKH;

-COOTHOCHUTH peaibHbIC U IIAHUPYEMbIE Pe3yJIbTaThl HHIUBUAYAIbHONH 00pa3oBaTeIbHON AEATEIIEHOCTH U JIENIaTh BHIBOJIBL;

-IIPUHUMATh pElIeHHE B yUeOHOW CUTYallul U HECTU 32 HErO OTBETCTBEHHOCTD;

-CaMOCTOSITEIBHO OMPEEIIATh IPUUMHBI CBOETO YCIeXa MM HEeyCleXa U HaXOIUTh CIIOCOOBI BHIX0/1a U3 CUTYallul HEYCIexa;

-pETPOCIEKTUBHO ONPEENATh, KaKhe ACHCTBUS MO PElICHUI0 Y4eOHOM 3a/1auyl UM MapaMeTphl ATHX JACUCTBUN MPUBEIH K MOJIYYEHUIO UMEIOIIETr0Cs
MPOIyKTa Y4eOHOM A TEINHHOCTH;

-IEMOHCTPUPOBATH MPUEMBI PETYIALUU MCUXO(PU3NOTOTHIECKUX/ SMOIIMOHANBHBIX COCTOSHUN ISl TOCTIOKEHHS dPdeKkTa ycrnokoeHus (yCTpaHeHUs
OSMOIMOHAIBHON HANpPsHKEHHOCTH), 3¢deKxTa BoccTaHOBIEHHs (ocimalieHuss NposiBIEHUH yTomueHus), 3hdexkra axTuBH3ammu (TMIOBBIIICHUS
NCcUX0(QU3HOJIOTHIECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YV /[

Yuawuiica nayyumcs

-ONpPEeACIATh MOHATHSA, CO3/IaBaTh 0OOOIIEHHS, yCTaHABINBATH AHAJOTHHU, KIACCU(PHUIIMPOBATH, CAMOCTOSTEIILHO BEIOUPATh OCHOBAHUS M KPUTEPUU JITIS
KJaccu(UKallUY, YCTaHABIUBATh IPUYUHHO-CIICCTBEHHBIE CBSA3H, CTPOUTD JIOTHUECKOE PACCYKIEHUE, YMO3aKiIIoueHne (MHAYKTUBHOE, AETyKTUBHOE,
10 QHAJIOTUH) U JIeTaTh BBIBOIBI.

-11010MpaTh CJI0BA, CONOJYHHEHHBIE KIIFOUEBOMY CJIOBY, ONPEEISIONIME €r0 MPU3HAKY U CBOMCTBA;

BBICTPANUBATh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO U3 KJIFOUEBOT'O CJIOBA U COMOJYMHEHHBIX €MY CIIOB;

-BBIICTISTH OOUIHIA MPU3HAK JBYX MJIM HECKOJBKUX MPEIMETOB WU SIBICHUIN U O0BSCHITH UX CXOJ/ICTBO;

-BBIACTIATH SBJICHUE U3 OOILEro psaa Apyrux sBICHUMH;

-ONpPEeACNsATh OOCTOSTEIBCTBA, KOTOpPHIE MPEIIISCTBOBATM BO3HUKHOBEHHIO CBS3M MEXKIy SBICHHSIMH, M3 OJTUX OOCTOATENHCTB BBIICISATH
OIpeIeIIAoIINEe, CIOCOOHBIE ObITh MPUYMHOM JAaHHOTO SIBJICHHS, BBISIBIIATH IPUUMHBI U CIIEICTBUS SIBICHUI;

-ONPEACTSATh JJOTHUECKUE CBSI3M MEXKY MTPEIMETaMHU U/HITH SIBICHUSIMH, 0003HA4YaTh JaHHBIE JIOTMYECKHUE CBS3U C IIOMOMIBIO 3HAKOB B CXEME;
-c03/1aBaTh a0CTPAKTHBIA WM peabHbIi 00pa3 npeaMeTa u/uiu sSBICHUS;

-CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBHM 3aJja4Hl H/WIH CTI0C00a €€ PEIICHUS;

-co371aBaTh BepOalbHbIe, BEIIECTBEHHBbIE M MH()OPMAIIMOHHBIE MOJIENIN C BBIJCIEHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJISi OINpeNeeHUs
croco0a pemIeHs 3a/1a9i B COOTBETCTBUH C CHTYaIlHEeH;

KommyHnukarususblie YY ]|

Yuawuucsa nayuumces

-OpraHM30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUMTEIEM W CBEPCTHUKAMH; paboTaTh MHAMBHUIYAIbHO M B TpYIIE:
HaXOJUTh O0IIee pelIeHrne U pas3pemaTh KOHQIMKTH Ha OCHOBE COTJIACOBAHUS MO3HMIMK M ydeTa WHTEPECcOB; (hOpMyIHpOBaTh, apryMEHTHPOBATh H
OTCTauBaTh CBOE€ MHEHUE.

-ONpeACISATh BO3MOKHBIC POJI B COBMECTHOU JIESITEITHHOCTH;

10



-ArpaTh ONPECICHHYIO POJIb B COBMECTHOU JCSTEIILHOCTH,

-IIPUHUMATh TIO3HUIMI0 COOECEIHMUKA, TIOHUMAs TO3MIUIO APYroro, pa3audyaTh B €r0 peYd: MHEHHE (TOUKY 3pEHHs), JT0Ka3aTeIbCTBO (apTyMEHTHI),
(aKThI; TUIIOTE3BI, AaKCHOMBI, TCOPHH;

-OIPEICNISITh CBOM ICUCTBUS U JICHCTBUS NTapTHEPA, KOTOPHIE CIOCOOCTBOBAIN WIIH MPEMSATCTBOBAIN MPOAYKTHBHON KOMMYHHUKAIIUH;

-CTPOUTH MO3UTUBHBIC OTHOIICHHS B MpoIlecce YI4eOHO! U MO3HABATEIHHON ACSITETbHOCTH;

-OpraHU30BbIBATh YY€OHOE B3aMMOJICUCTBHUE B TPYMIIE (ONPEACIATh OOIIKE NN, PACTIPEASIATh POJIH, JOTOBAPUBATHLCS APYT C IPYTrOM H T. 11.);
-YCTPaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHUKAIUU, O0YCIOBICHHBIC HEMOHUMAaHUEM/HEIIPUSITHEM CO CTOPOHBI coOeceqHIKa 3a1aun, (HOPMBI
WJIU COJIep KaHUsl JUaiora.

-0CO3HAHHO HCITOJIb30BaTh PEUEBHIC CPEICTBA B COOTBETCTBHH C 33J]a4€ii KOMMYHHKAITUH JIJISl BEIPAXKCHHSI CBOUX YYBCTB, MBICIICH U TOTPEOHOCTEH TSI
TUTAHUPOBAHUS U PETYIISALIUU CBOCH NIEATEIBHOCTH; BlIaJIeHHE YCTHON M MHUCbMEHHOM pedblo, MOHOJIIOTUYECKOW KOHTEKCTHOM PEUbIo.

-OIpeIeIATh 331a4y KOMMYHHKAIIUU ¥ B COOTBETCTBUHU C HEW OTOMpATh peUeBhIC CPEIICTBA;

-TIPEACTABIATh B YCTHOM MM MUCbMEHHOM (hopMe pa3BEpHYTHIH IJIaH COOCTBEHHOM NESTEIILHOCTH,

-c0o0JIF01aTh HOPMBI ITYOJTUYHON pedr, perJIaMeHT B MOHOJIOTE M TMCKYCCHH B COOTBETCTBUU C KOMMYHHKATHBHOW 33]1a4Cii;

-HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHM (BKIOYas BBHIOOD aJEKBAaTHBIX 3aJau€ HMHCTPYMEHTAIBHBIX MPOTPaMMHO-AINIMapaTHBIX CPEICTB U
CEPBHCOB) IS peIIeHUs WH()OPMANMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYCOHBIX 3a/ad, B TOM YHCJIC: BBIYHCICHUE, HAMMMCAHUE MUCEM, COYMHCHUH,
JOKJ1a/10B, pedepaToB, CO3aHKE MPE3CHTAIUHN U JIp.;

-HCII0JIh30BaTh HH(POPMAIIHIO ¢ YIETOM dTUYECKHUX U TPABOBBIX HOPM;

-co3/laBaTh HMH(OPMAIMOHHBIE PECYpPChl pPAa3HOTO THMA W IS Pa3HBIX ayIAUTOPHH, coOmonaTh WHGOPMAIMOHHYIO THUTHEHY M TIpaBHiia
MH(POPMALMOHHOM 6€30MacHOCTH.

IIpenmeTHbIe pe3yabTATHI

DJIeMEHTBI TEOPHMH MHOKECTB H MATEMATHYECKOH JJOTHKH

Yyamuiicss Hay4YuTCH:

-OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMHU: MHOXKECTBO, DJIIEMEHT MHOXKECTBA, MOJMHOKECTBO, TIPUHAIICKHOCTS;

-33/1aBaTh MHOYKECTBA MIEPCUNCIICHUEM UX JICMCHTOB;

-HaXOJIUTh TIepecevyeHrne, 00bEAMHEHNE, TTOJMHOKECTBO B MTPOCTEHIIINX CUTYAIUIX.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

-pacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI.

Yyammiics moJy4YuT BO3MOKHOCTh HAYYUTHCSH:

-Onepuposams NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOMNCECMEA, dNEMEHM MHOMCECMBA, NYCMoe, KOHeUHoe U OeCKOHeYHoe MHOMCEeCME0,
NOOMHONCECB0, NPUHAODIEIHCHOCD,

-onpeoensims NPUHAOLEHCHOCHb JJIeMEHMA MHOHCECMBY, 00beOUHEHUTO U Nepecederuio MHONCECE;

-3a0a6amMb MHONMCECMBO C NOMOWBIO NEPEUUCTeHUS JIEMEHNO8, CI0BECHO20 ONUCAHUSL.

B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX MPEIMETOB:

-pACNO3HABAMb JIOCUYECKU HEKOPPEKMHble 8blCKA3bIBAHUSL,
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-CmMpoums YenouKu YMO3aKIOYeHUl Ha OCHOBE UCNOIb308AHUS NPABUI TIOSUKU.

Yucaa

Yyamuiicst HAyYUTCH:

-OnepupoBath Ha 0230BOM YPOBHE IMOHATHIMHU: 1€JI0€ YKCIIO, PAIIMOHATILHOE YHCIIO;

-MCII0JIb30BaTh CBOMCTBA YMCEIl U MPABWIIA ICVCTBUN C pallMOHAIIbHBIMU YUCIAMHU IPU BBIIIOJIHEHUY BBIYUCIIEHUI;

-BBITOJHATH OKPYTJICHUE PAIIMOHAJIBHBIX YMCE B COOTBETCTBHH C IPABHIIAMH,

-CpaBHHUBATh PaAIllMOHAIbHBIC YHCIIA.

- pemaTh 3aJ1a4d Ha HaXOXJACHUE YaCTH YUCIIa M YUCJa 10 €ro YacTH;

- HaXOAMTH MPOIEHT OT YKCJIA, YUCIIO MO MPOIEHTY OT HET0, HAXOAUTh MPOIICHTHOE OTHOIICHUE JABYX YHCEN, HAXOJUTh MPOICHTHOE CHWKEHUE WIH
MIPOIICHTHOE IMOBHIIIICHUE BEIMYUHBI;

B noBceHeBHOI KU3HM ¥ TIPH U3YYEHUH APYTUX NMPeAMETOB:

-OLIEHUBATh PE3y/IbTAaThl BEIYUCICHUN IPU PEIICHUHU PAKTUUECKUX 3a/1a4;

-BBITIOJIHATH CPABHCHHE YHCEIT B PEATTbHBIX CUTYAIUsX;

-COCTABJISITh YUCJIOBBIE BHIPAYKEHUS IPU PEILICHUH MPAKTUUECKUX 33/1a4 U 33/1a4 U3 APYTUX YUeOHBIX IMPEIMETOB.

Yuamuiicsi MOJy4UuT BO3MOKHOCTh HAYYUTHCS:

-Onepuposame NOHAMUAMU. MHONCECMBO HAMYPATbHbIX YUCE], Yelloe YUCTO, MHONICECTBO YeNblX YUCel, PAYUOHAIbHbLE YUCIA, MHONCECMBO
PAYUOHANBHBIX YUCE], 2e0MEeMPUYecKas UHMepnpemayus Yeavlx, payuoHaIbHbIX YUCel,

-8bINOIHAMb GbIYUCTICHUS,, 8 MOM YUCTIe C UCNOTIb30BAHUEM NPUEMO8 PAYUOHATILHBIX BbIYUCTEHUL, 0O0CHO8bIBAMb AN2OPUMMbL BbINOJIHEHUS OeUCMBUIL,
-UCNONb308aMb NpU3HaxKu oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussederus uucei npu 8blNOJHEHUU BbIYUCTIEHUL U peuleHul 3a0ay,
000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

-8bINOIHAMb OKPY2leHUEe PAYUOHATILHBIX YUCE]l C 3a0AHHOL MOYHOCMbIO;

-YnoOps00UUBAMb YUCAA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHBIX U 0eCAMUYHBIX Opobell;

-onepuposams NOHAMUEeM MOOYIb YUCILA, 2e0MempPUiecKas Unmepnpemayus Mooyis 4ucia.

B noBceaHeBHO KU3HM ¥ TIPU U3YYEHUH APYTUX MPEAMETOB:

-NpUMeHAMb NPABUILA NPUOIUINCEHHBIX BbIYUCTEHUL NPU PeUeHUU NPAKMUYeCKUX 3a0ay U peuleHuu 3a0ad Opyeux yueOHblx npeomemos;
-8bINOJIHAMb CPABHEHUE PE3YIbMAMO8 BbIYUCICHUL NPU PeuleHUU NPAKMUYECKUX 3a0ad, 8 MOM YUCLe NPUOTUNCEHHBIX BbIYUCTEHUL,
-COCMABIAMb YUCTOBbLE BbIPANCEHUS. U OYEHUBAMb UX 3HAYEHUS NPU PeUleHUU NPAKMUYecKUX 3a0ay U 3a0a4 u3 Opy2ux yueOHvlx npeomemaos.
YpaBHeHHsI M HEPABEHCTBA

-Onepupo8ams NOHAMUAMU. PAGEHCMBO, YUCTI080€ PABEHCME0, YPABHEHUE, KOPEeHb YPAGHEHUs, peuleHuUe YPAGHEHUs, YUCTI080€ HePAGEHCMEO.
CTaTHCTHKA U TEOPHS BEPOSATHOCTEMH

Yyammiics HAy4YuTCs:

-IIpencraBnarh 1aHHbIE B BUJIE TAOJIUII, TUATPAMM,

-4nTaTh HHPOPMAIIHIO, PEACTABICHHYIO B BHJI€ TaOIUIIBI, JHArPAMMBI,

Yyammiics moJy4YuT BO3MOKHOCTh HAYYUTHCSH:
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-Onepuposamv NOHAMUAMU: CMOLOYamMble OUASPAMMbL, MAOIUYbL OAHHDBIX,
-U3811eKAMb, UHDOPMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX,
-CcOCMasIAms mabauyvl, CMpoUms OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceaHeBHOIi )KM3HU M NIPU U3YYeHHH IPYTHX NMPEAMETOB:
-U36/1eKamb, UHMEPNPEeMuUposams U Npeobpazoeviéams UHGOPMayuI0, NPEOCMAasieHHyI0 8 MabIUYax u Ha OUASPAMMAX, OMPANCATOWYVIO CEOUCMEA U
XapakmepucmuKy peaibHblX NPOYecco8 U s61eHUl.
TekcToBBIE 32124
Yyammiicss HAy4YuTCs:
-Pemate HECIIOKHBIE CFOKETHBIC 3a/1a4H PA3HBIX TUIIOB HA BCE apr(PMETHUSCKUE ICHCTBHS,
-CTPOUTHh MOJICIIh YCIIOBUS 3a/1a4u (B BUJIC TaOJIUIIbI, CXEMbI, PUCYHKA), B KOTOPOW JJaHBI 3HAUCHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYUH, C IEIBIO
MOVICKA PEIICHHS 3a/1a4H;
-OCYIIECTBIISITh CIIOCO0 TIOMCKA PEIICHUS 3a/1a4H, B KOTOPOM PAcCYKICHHUE CTPOUTCS OT YCJIOBUS K TPEOOBAHHIO UJIH OT TPEOOBaHUS K YCIIOBHIO;
-COCTABJISITh IIJIaH PEIICHHS 3a/1a4H;
-BBIICIISTH ATAIbI PEIICHUS 3a1a4H;
-HHTEPIPETUPOBATH BEIYHCIUTEIHLHBIC PE3yIbTAThl B 33]]a4€, UCCIICOBATh IMOJIYYCHHOE PEIICHUE 33/1a9H;
- 3HATh Pa3IMYUE CKOPOCTEH 00BEKTA B CTOSYCH BOJIC, IPOTUB TCUCHHS U 110 TCUCHUIO PEKH;
-peniaTh 3a/1a4i Ha HaX0XJICHNUE YaCTH YHCIIa M YUCIIA TI0 €r0 YacTH;
-peniath 3a/1a4¥ pa3HbIX TUTIOB (Ha paboTy, HA MOKYIKH, HAa JBUKEHHE), CBSA3BIBAIOIIUX TPH BEIMYHHBI, BBIICIATH ST BEIUYUHBI U OTHOIICHUS MEXITY
HUMU,
-HaXOJIUTh TPOIEHT OT YHCJIa, YUCJIO TI0 MPOIEHTY OT HET0, HaXOJUTh MPOIICHTHOES OTHOIIECHUE JBYX YHCEI, HAXOJHWTh MPOIEHTHOE CHUKCHHE HITU
MPOLIEHTHOE MOBBIIICHHE BETUYHUHBI;
-penaTh HEeCIOXKHBIC JIOTHUECKHE 33]Ja9d METOJIOM PACCYKICHHIMA.
B noBceHeBHO KU3HM U NIPU U3YYEHUH APYTUX NMPeEAMETOB:
-BBIJIBUTATh TUTIOTE3bI O BO3MOXKHBIX MPEICTbHBIX 3HAYCHUSX NCKOMBIX BEJTUMYHH B 3a/1a4e (1ey1aTh PUKHJIKY)
Yuaumuiics nMoJy4uT BO3MOKHOCTh HAYYUTHCH:
-Pewamb npocmule u crodcHble 3a0a4u pazuvlx MUnos, a maxdice 3a0adu No8bIUEeHHOU MPYOHOCU,
-UCNONIL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CIONMCHLIX 3a0a4 0/ NOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,
-3HAMb U NPUMEHAMb 00a Cnocoba NOUCKa pewieruss 3a0a4 (om mpebosanus K YCio08uro U Om YCio8us K mpebo8anuio);
-MOOeUPO8aAmMyb PaCCcyHcOeHUs NPU NOUCKE PeUuleHUs 3a0ay ¢ NOMOWbIO 2pagh-cxembi,
-8blO€IAMb 9MANbL peUlenUsl 3a0ayU U COOEPHCAHUEe Ka# 0020 Imanda;
-UHMEPNPEemupo8amy 8bIYUCIUMEbHbIE Pe3VIbMAambl 6 3a0aye, UCCIe008amb NOLYYeHHOe peuleHue 3a0adu,
-aHAU3UPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 0OBLEKMOB U USMEHEeHUe UX XAPAKMEPUCTIUK NPU COBMECTHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosanue) npu peueHuu 3a0ay Ha 08udiceHue 08X 00beKmMo8 KaK 6 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABIEHUSAX,
-UCCTIe008AMb BCEBOZMOICHBIE CUMYAYULU NPU PEUUEHUU 3a0ay HA 08UIICEHUEe NO peKe, PACCMAMPUBAmMb PA3Hble CUCHEMbL OMcYéma,
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-pewams pasHooopasHvle 3a0adu «Ha YaACmuy,

peuiams U 060CHOBbIBAMb CB0€ peuleHue 3a0ad (8bl0eNsmb MaAmeMamuieckylo 0CHO8Y) HA HAXOJCOeHUe 4acmu 4Yucia U 4Yucid no e20 4acmu Ha
OCHOB€ KOHKPEMHO20 CMblCAa OpoOU;

-0CO3HABAMDb U 0OBACHAMb UOSHMUYHOCb 3a0ay PA3HBIX MUNOS, CEA3bI8AIOWUX MPU BeUYUHBL (HA pabomy, HA NOKYNKU, HA 08UJICEHUe), 8bLOEISIMb
IMU BENUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU peuleHuy 3a0ay, KOHCMpPYUposams cooOCmeeHubie 3a0ayu YKa3aHHbIX MUNos.

B noBceaHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NMPeIMETOB:

- 8b10€IAMb NPU peueHuy 3a0ay XapaKkmepucmuku paccCmampueaemou 6 3adaie cumyayui, OmanyHvle Om peaibHulX (me, om KOmopuvlx
abcmpazuposanucs), KOHCMpyupo8ams Hogvle CUMyayul ¢ y4émom 3mux XapaKxmepucmux, 8 YaCIMHOCMU, NPU peueHul 3a0ay Ha KOHYeHmpayuu,
VUUmMbl6ams NIOMHOCHb GeUlecmea,

- pewams u KOHCMPYUpo8ams 3a0ayu Ha OCHOBE PACCMOMPEHUS. PealbHbIX CUMYAYULl, 8 KOMOPLIX He MpeOyemcs MOYHbIU 8bIYUCTUMETbHbII
pe3yromam,

- pewiams 3a0ayu Ha 08UdICEHUe NO peKe, PACCMAMPUBAsL PA3HbLE CUCMEMbL OMCUemd.

Harasanas reomerpus

I'eomerpuueckue purypbl

Yyamuiicss Hay4YuTCH:

-OnepupoBath Ha 0230BOM ypOBHE MOHITUSIMH: GUTYPA,0KPYKHOCTh U KPYT, map. M300paxars uzydyaembie GUTyphl OT PYKU U C IOMOIIbIO JTUHEH KU
U ITUPKYIISL.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

-pemiaTh MpaKkTUYEeCKHe 3a/1a4M ¢ MPUMEHEHHEM MTPOCTEHIIINX CBOMCTB (puryp.

Yuauuiicsi NoJay4YuT BO3MOKHOCTH HAYYHThCH:

-Onepuposams nowsmuaMUu uaypa,mouxka, OmpesoK, NpaAMas, JIyY, JOMAHASA, VeOl, MHO20Y20JbHUK, MPEY2OIbHUK U YemblpEéXy20abHUK,
NPAMOY20JIbHUK U K8AOPAM, OKPYHCHOCMb U KPYe, NPAMOY20IbHbILL NaApaiierenuneo, Kyo, npusma, wap, Nupamuod, YUiuHop, KoHyc,

-U361eKamb, UHMEPNPEMUPOBaAms U npeodpa306bl8ams UHGOPMAYUIO 0 2e0MempudecKux pusypax, npeoCmasieHHyio Ha 4epmedtcax;

-uzobpasicamsv uzyduaemovie uypvl om pyKu u ¢ NOMOWbIO TUHEKU, YUPK)JISL

B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

-peuiams NpaKmuieckKue 3a0a4u ¢ npuUMeHeHuem npocmeuux ceotucmes guayp.

H3mepeHus 1 BbIYMCIEHUS

Y4aumuiics HayYuTCs:

-BBITIOJIHATH U3MEPEHUE JITNH, PACCTOSHUHN, BEIMYUH YTJIOB.

B noBceaHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

-BBIYHUCIIATH PACCTOSHUS HA MECTHOCTHU B CTAHJIAPTHBIX CUTYAIIUSX;

-BBITIOJTHSTH MTPOCTEUIIIHE TIOCTPOCHUS U H3MEPEHHS HA MECTHOCTH, HEOOXOIUMBIE B PEaTbHOW KH3HH.

Yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHWH APYTUX MPEAMETOB:
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- 8LINOJHAMb UMEPeHUe ONIUH, PACCMOAHUL, 8ETUYUH Y2l08, C NOMOWbIO UHCMPYMEHMO8 01 U3MEPeHUll OUH U Y2108,
- BLIYUCTAMb 00BLEMBL NPAMOY2ONbHBIX NAPALIENENUNEO08, KYDO8.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

-8bIYUCTAMb PACCMOAHUAL HA MECIIHOCMU 8 CIAHOAPMHBIX CUMYAYUSX, NIOWAOU YHACMKO8 NPAMOY20JbHOU POpMbl, 00BLEMBL KOMHAM,
-8bINOIHAMb NpOCMeriuiue NOCMPOeHUs Ha MEeCIHOCMU, He0OX00UMble 8 PeanlbHOU HCUSHU,

-0YeHUBAMb PaA3MeEPbL PEATbHBIX 00BEKMO8 OKPYHCAIUWE20 MUPA

HcTopusi MaTeMATHKHU

Yyammiics HAy4YuTCs:

-OIMCHIBATH OT/ICTBHBIC BBIIAIONIUECS PE3YyIbTAThI, IOJYICHHBIC B X0/I¢ Pa3BUTHSI MATCMATUKH KaK HAYKH,

-3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTCUECCTBCHHOW U BCEMUPHON HCTOPUECH.
Yuammiicsi MOJYYUT BO3MOKHOCTH HAYYNUTHCS:

-Xapaxmepuzosams 6Kk1a0 8bIOAIOUWUXC MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX obnacmell.

7 xkaacce
JInyHOCTHBIE pe3yJIbTAThI
Y vuawuxca 6yoym cchopmuposanivl:
-IATPUOTU3M, YBaxkeHHe K OTEUeCcTBY, K MIPOIUIOMY W HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoaa Poccru, 4yBCTBO OTBETCTBEHHOCTH W JIOJTA MEPE]T
Ponunoit, nnentudukanus ceds B KauecTBe rpakaaHuHa Poccuu, cyObeKTHBHAs 3HAYUMOCTH MCIOJIB30BAaHUSI PYCCKOTO SI3bIKA M S3BIKOB HAPOJIOB
Poccun, ocozHanue ¥ OmIylIeHUE TUYHOCTHOW COMPHYACTHOCTU CyAhOe poccuiickoro Hapoaa). Oco3HaHHe dTHHYECKOW MPUHAJICKHOCTH, 3HAHHE
HCTOPUH, SA3bIKA, KYJIBTYPBI CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJIbTYPHOT'O HAceaus HapoaoB Poccuu u yermoBevecTBa (MISHTUIHOCTh YEIOBEKA C
POCCHUICKONH MHOTOHAIIMOHAIBHON KYyJIbTYpPOW, CONMPUYACTHOCTh HCTOPUU HAPOAOB U TOCYJAPCTB, HAXOIMBINUXCS Ha TEPPUTOPHH COBPEMEHHOMN
Poccun); wHTepHMOpH3anus T'yMaHUCTHYECKHX, JEMOKPATHUSCKUX W TPATUIIMOHHBIX I[EHHOCTEH MHOTOHAIMOHAILHOTO POCCHHCKOTO OO0IIeCTBa.
Oco3HaHHOE, YBaXHUTENbHOE U JOOpOKeNnaTeIbHOe OTHOILIEHHE K UCTOPUH, KYIbTYpE, PETUTHH, TPAIUIUAM, sI3bIKaM, IIEHHOCTSIM HapoJ1oB Poccuu u
HapOJI0B MHpA.
- OTBETCTBEHHOE OTHOIIEHHE K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH YYalllUXCS K CAMOPa3BUTHIO M CaMOOOpPa30BaHHIO HA OCHOBE MOTHBAIIMH K
00yUYEHUIO U MTO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JalbHEHIIICH HHIUBUIYATbHOW TPACKTOPUU 00Pa30BaHUS
Ha 06a3e OPUEHTUPOBKHU B MHpe Tpodeccuil u nmpodeccnoHATBHBIX TPEAMOUYTEHUH, C yUETOM YCTOHYHMBBIX MTO3HABATEIHLHBIX HHTEPECOB.
- pa3BUTHE MOPAJIBLHOTO CO3HAHHMS M KOMIICTCHTHOCTH B PEIICHHH MOPAJTBHBIX MPOOJIEM Ha OCHOBE JUYHOCTHOTO BBEIOOpa, (hopmHpoBaHHE
HPABCTBEHHBIX UYBCTB W HPABCTBEHHOTO TMOBEICHUS, OCOZHAHHOTO M OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHHUIO; BEPOTEPIHUMOCTh, YBOKUTEIBHOE OTHONICHWE K PEIUTHO3HBIM YYBCTBaM, B3TJIAJaM JIIOJCH WIH WX
OTCYTCTBHIO; 3HAHHE OCHOBHBIX HOPM MOpPaJIH, HPABCTBEHHBIX, JYXOBHBIX HJ€AJOB, XPAaHUMBIX B KYJIbTYPHBIX TpAJAMIUAX HaponoB Poccuw,
TOTOBHOCTh Ha WX OCHOBE K CO3HATEIIBHOMY CAMOOTPAHHYCHHUIO B IOCTYIKAX, MOBEJCHUN, PACTOUYUTEIHFHOM MOTPEOUTEIHCTBE; C(HOPMHUPOBAHHOCTH
MpPeJICTaBICHU 00 OCHOBaX CBETCKOW ATUKHU, KYJIbTYPHI TPAIUIIMOHHBIX PEIUTHI, HX POJHM B Pa3BUTUU KYIbTYphI U UCTOpHH Poccuu u yenmoBeuecTsna,
B CTAaHOBJICHUW TPa)KJTAHCKOTO OOIIECTBA U POCCUHCKON TOCYTapCTBEHHOCTH; MOHWMAaHWE 3HAYCHHS HPABCTBEHHOCTH, BEPHI M PEIIMTHU B KH3HU
15




4eJoBeKa, ceMbH U obmiectBa). CHopMHUpPOBaHHOCTH OTBETCTBEHHOTO OTHOWICHHS K YYEHHUIO; YBaKUTEIHLHOIO OTHOIICHHS K TPYAY, HaJMYUE OIBITA
y4acTHsl B COLMAIBHO 3HauuMOM Tpyzae. Oco3HaHMe 3HAUYEHUS CEeMbH B JKM3HM YellOBeKa M OOLIecTBa, NMPUHATHE LIEHHOCTH CEMEWHOW >KU3HH,
YBaXXUTEJIBHOE U 3a00TIMBOE OTHOLIEHHUE K UJI€HAM CBOEH CEMBU.

-11€JI0CTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHON MPAKTUKH, YUUTHIBAIOLIETO COLMAIBHOE,
KYJIBTYpHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MHUPA.

-3CTETUYECKOI0 CO3HAHMS Yepe3 OCBOCHHME XYJOXKECTBEHHOIO Hacieausi HaponoB Poccum u Mupa, TBOPUYECKOH IEATENBHOCTH 3CTETHYECKOIO
xapakTepa (CoCOOHOCTh MOHUMATh XYJI0KECTBEHHBIE MPOU3BENICHHS, OTPAXKAIOIINE pa3HbIe 3THOKYJIBTYPHBIE TPAAULUH; CHOPMUPOBAHHOCTH OCHOB
XYA0KECTBEHHON KyNbTyphl OOy4aroIUMXcs Kak 4yacTH MX OOLled JyXOBHOM KyJbTyphl, Kak 0co00ro croco0a IO3HAHMS JKU3HU U CPEICTBa
OpraHu3aluy OOILIEHUS; SCTETUUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BUJECHHE OKPYXKAIOIIEro MHUpa; CIIOCOOHOCTh K 3MOLMOHAIBHO-IIEHHOCTHOMY
OCBOEHUIO MUPA, CAMOBBIPA)KEHUIO X OPUEHTALIMH B XyJ0KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIBTYPHI.

PeryasituBubie YY /|

Yuawuiica nayuumcs.

CamoCTOATeNbHO OIpeNeATh LeNu OOyueHHs, CTaBUTh U (OpMYIMPOBATh HOBBIC 3aJauyd B ydeOe M IMO3HABATEIbHOW JEsTEIbHOCTH, pa3BUBATh
MOTHUBBI M1 UHTEPECHI CBOEH IIO3HABATEIBLHOM ACSITEIBHOCTH.

-aHAJIM3UPOBATH CYILECTBYIOLIME U IUNIAHUPOBATh OyAylIne 00pa3oBaTeIbHbIE PE3yIbTAThI;

UACHTU(PUIIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONIPEEIISATH TIIaBHYIO MPOOIIEMY;

BBIJIBUT'aTh BEPCUU PEIICHUS MPOoOIIeMBbl, (POPMYIUPOBATH TUIIOTE3bI, MPEABOCXUILATH KOHEUHBINH PE3yJIbTaT;

CTaBUTb 1I€JIb IEATEIILHOCTH Ha OCHOBE OIPE/IETIeHHOM MPOOIEMBI U CYLIECTBYIOIINX BO3MOKHOCTEH;

-popMynupoBaTh yueOHbIE 3a7aul KaK IIaru JOCTUKEHUS IOCTaBJICHHOM 11€TU 1eATEIbHOCTH;

-000CHOBBIBATH 1I€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CCHIJIKAMH Ha IIEHHOCTH, YKa3bIBasi U 000CHOBBIBAs JIOTHYECKYIO TIOCIIEJOBATEIbHOCTD I11aroB.
-CaMOCTOATEIbHO IUIAHUPOBATh MYTH TOCTUXKEHUS 1ieieil, B TOM 4uCle albTepHAaTHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosiee 3()pPEeKTUBHBIE CIIOCOObI
peleHus yueOHbIX U M03HABaTeIbHBIX 33aa4. Y4

-OIpeeNsTh HE0OX0AUMBIE IEHCTBUE(s]) B COOTBETCTBUU C YUeOHOM U MMO3HABATEIBbHOM 3a7jaueil U COCTAaBIISATh aITOPUTM UX BBIIIOJHEHUS;
-000CHOBBIBAaTh U OCYIIECTBIIATH BEIOOP Hanbosee 3¢ (HEeKTUBHBIX CIIOCOOOB pelIeHus yUeOHbIX U MO3HABATENbHBIX 3a/1a4;

-OIpeesTh/HaX0AUTh, B TOM YHCIIE U3 IPEJI0AKEHHBIX BAPUAHTOB, YCIIOBUS I BBHIOJHEHUS Y4eOHOM U MO3HABaTEIbHOM 3a7a4u;

-BBICTpANBaTh >KU3HEHHBIE IJIAHBI HAa KPAaTKOCPOYHOE Oyayliee (3asBISATh LiEIEBble OPHUEHTUPBI, CTABUTH aJCKBAaTHBIE UM 3aJlaud M Mpeasararh
NeCTBUS, yKa3bIBasi U 0OOCHOBBIBAs JIOTHYECKYIO TIOCIIEI0BATEIbHOCT 111aroB);

-BBIOMPATh U3 MPE/IOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPEJCTBA/PECYPCHI I PELICHHS 3aa4n/IOCTHXKEHHS LIeNH;

-OIpeiesITh COBMECTHO C NIEaroroM U CBEPCTHUKAMU KPUTEPUH INIAHUPYEMBIX Pe3yIbTaTOB U KPUTEPUH -OLIEHKH CBOEH y4eOHOIl 1eTelbHOCTH;
-CHCTeMAaTU3UPOBATh (B TOM YHCIIE BEIOUPATh MPUOPUTETHBIE) KPUTEPHH TUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH eATEIbHOCTH;
-pETPOCIEKTUBHO OMPENENATh, Kakhe ACHCTBUS MO PelIeHUI0 y4eOHOM 3a/1auul WM MapaMeTphl ATUX JAEUCTBUN MPUBEIH K MOJIYYEHUIO UMEIOIIETroCs
MPOAYKTa YUeOHOH e TeIbHOCTH;

16



-IEMOHCTPUPOBATh MPUEMBI PErYISLUN NCUXO(PU3HOIOTHIECKUX/ IMOIMOHAIBHBIX COCTOSHUM U TOCTHOXKEHUS dPQeKTa YCOoKoeHHs (yCTpaHSHHS
AMOITMOHAIIBHOW HAMNpPsHKEHHOCTH), 3(dekra BoccTaHOBIEHUs (OCiIabieHus MpOosSBIECHUN yTomileHus), 3¢dexra akTHUBU3aIMKH (I1OBBIMICHUS
NCUXO(HU3UOJIOTHYECKON PEaKTUBHOCTH).

Ilo3naBartenbHbie YY /|

Yuawuiica nayuyumcs

-OIpeeNsATh MOHATHUS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh AHAJIOTUH, KIacCU(PUIIMPOBATh, CAMOCTOSTEIBHO BEIOUPATh OCHOBAHUS M KPUTEPUHU IS
KJaccu(UKaluy, YCTaHABIMBATh IPUYNHHO-CIICACTBEHHBIE CBSA3H, CTPOUTD JIOTHYECKOE PacCyKIEHUE, YMO3aKIOUeHne (MHAYKTUBHOE, IeAYKTHBHOE,
10 aHAJIOTHH) U JeJIaTh BHIBOIBL.

-10I0MPaTh CJI0BA, CONOYNHEHHBIE KIIFOUEBOMY CJIOBY, OTIPEIEISIONINE €T0 MPU3HAKH U CBOMCTBA;

BBICTPAUBATh JIOTHUECKYIO IIEMOYKY, COCTOSIIYIO U3 KIFOUYEBOI0 CIOBA U COMOAYMHEHHBIX MY CIIOB;

-BBLACTIATH OOUIMIA MPU3HAK ABYX MM HECKOJIBKUX MPEIMETOB WU SIBJICHUH U OOBSCHATH UX CXOJICTBO;

OOBEAMHATD MPEIMETHI U SIBJICHHS B TPYIIIBI [0 OIMPe/IeJICHHBIM IPU3HaKaM, CPaBHUBATh, KJIacCU(UIIUPOBATh U 00001aTh (PAKTHI U SBJICHHUS,
-BBIICTISITH SIBJICHHE U3 OOILEro psifa APyrux sSBICHUM;

-OMpeneisTh OOCTOATEIbCTBA, KOTOPHIE MPEIIIECTBOBAIM BO3HUKHOBEHHUIO CBA3M MEXKIY SBICHUSMHU, U3 OSTUX OOCTOSTENBCTB BBIACIATH
OTIpEeIeIIAIONINE, CIOCOOHBIE OBITh TPUYMHOMN TAHHOTO SIBIICHUS, BEISIBIIATH IIPUYHHBI U CIICICTBUS SIBIICHUIA,

-CTPOUTH MOJIETIB/CXEMY Ha OCHOBE YCIIOBUH 3a7jaud /WM CIIoco0a ee perieHus;

-co37aBaTh BepOalbHbIC, BEUICCTBEHHBIE M MH()OPMAIIMOHHBIE MOJICIN C BBIJCIICHHEM CYIIECTBEHHBIX XapPaKTEPUCTHK OOBEKTa JJISi ONpENeICHUS
crioco0a peneHus 3a/1aud B COOTBETCTBUH C CUTYyallueH;

-peoOpa30BbIBATh MOJEIH C IIEIBIO BBISABICHHS OOIIMX 3aKOHOB, ONPEACIAIOIINX JaHHYIO PEIMETHYIO 00J1acTh;

-TIEPEBOJIUTH CJIOXKHYIO 1O COCTaBY (MHOTOACIIEKTHYIO) MH(POPMALIMIO U3 TPpaPUIecKOro win (GOpMaTu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

-CTPOUTH CXEMY, AITOPUTM JEHCTBHUS, UCTIPABIISTh WM BOCCTAHABIMBATH HEM3BECTHBIN paHee alTOPUTM Ha OCHOBE MMEIOMIETOCs 3HaHUS 00 00BeKTe,
K KOTOPOMY IIPUMEHSIETCS aITOPUTM;

-aHaJIM3UPOBaTh/peIEKCUPOBATh OMBIT Pa3paboTKU U pealu3alyy yueOHOro MPOeKTa, UCCIeA0BaHUs (TEOPETUUECKOr0, SMIUPUUECKOTI0) Ha OCHOBE
NPEUI0KEHHON MPOOIEeMHOM CUTYallH, TOCTABICHHOM 1€ W/WIIH 3aJaHHbIX KPUTEPUEB OLIEHKU IPOJIyKTa/pe3ybTara.

-HaXOJIUTh B TEKCTE TpeOyeMyo HH(POpPMAIHIO (B COOTBETCTBUH C LIENISIMU CBOEH EATEIILHOCTH);

OPHEHTUPOBATHCS B COJCPKAHUU TEKCTA, IOHUMATh IIEJIOCTHBIN CMBIC TEKCTa, CTPYKTYPHPOBATh TEKCT;

KommyHnukarususblie YY ]|

Yuawuiics naywumcs

-OpraHU30BbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YYHUTEIEM M CBEPCTHHKAMH, padOTaTh WHAWBUAYAIBHO W B TPYIIIE:
HaxOJUTh OOIIee PEIICHUE W pa3pemarh KOHGIUKTH Ha OCHOBE COTJIACOBAHUS TMO3UIMN U y4eTa MHTEPECOB; (GOPMYIUPOBATh, apTyMEHTHPOBATh U
OTCTauBaTh CBOC MHECHUE.

-OTPEENISITH BO3MOXKHBIE POJIA B COBMECTHOM JIESATEITHHOCTH;

17



-UT'paTh OIPEIEICHHYIO POJIb B COBMECTHOH ACSATEIBHOCTH;

-IPUHUMATh MO3ULMIO COOECeTHUKA, TOHUMAs MO3ULMIO JPYroro, paziuyaTb B €ro peyd: MHEHHE (TOYKY 3pEHHs), J0Ka3aTelbCTBO (apryMEeHTHI),
(aKThI; TUIIOTE3bI, AKCUOMBI, TEOPUH;

-OIpeeNATh CBOM JICHCTBUA U IeHCTBHS IApTHEPA, KOTOPbIE CIIOCOOCTBOBAJIN WIIM MPEMNSTCTBOBAIN MPOYKTUBHON KOMMYHUKAIUH;

-CTPOUTD MTO3UTUBHBIE OTHOLIEHHUS B IIpoLiecce YYEOHOM U I103HABATENbHON AESITEIbHOCTH;

-yCTpaHATh B paMKax AMAnora paspbiBbl B KOMMYHHKAIMH, OOYCIOBIEHHbIE HEIIOHMMAHUEM/HETIPUATHEM CO CTOPOHBI cOOECeHMKA 3a/1auu, (OPMbI
WJIM COJIEp KaHUs AUaJIora.

-0CO3HAaHHO UCIOJIb30BATh PEUYEBHIE CPEJICTBA B COOTBETCTBUH C 33a4eil KOMMYHHUKAIMH JUI BBIPQ)KEHUSI CBOUX YYBCTB, MbICJIEH U IOTpeOHOCTEH [UIs
IJIJAHUPOBAHUS U PETYJISALMYU CBOEH IEATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOM PEUYbI0, MOHOJIOTHYECKOM KOHTEKCTHOM PEUBIO.

-OIpeAeNATh 3a/1a4yy KOMMYHUKALMU U B COOTBETCTBUM C HE 0TOMpaTh peueBble CPEACTBA;

-0TOMpaTh U UCIIOJIb30BaTh PEUEBHIE CPEACTBA B MPOLIECCE KOMMYHUKAIMH C APYTUMHU JIIOAbMHU (JUAJIOT B IIape, B MaJIOM TPyIIIEe U T. [1.);
-[IPE/ICTABIIATh B YCTHOM MM MUCBMEHHOM (hopMe pa3BepHYTHIH IJ1aH COOCTBEHHOH 1€ TEIbHOCTH;

-c00JIt01aTh HOPMBI ITYOJIMYHON pedH, perjaMeHT B MOHOJIOTE U TUCKYCCHHM B COOTBETCTBUU ¢ KOMMYHHUKAaTUBHOW 3a/1a4eii;

-BBICKA3bIBaTh U 0OOCHOBBIBaTh MHEHME (CY)KICHME) U 3allpallliBaTh MHEHHUE IapTHEpa B paMKax JAUajora;

-[IpPUHUMATh PELIEHHUE B XOJI€ AUAJIOTa U COTJIaCOBBIBATh €TI0 C COOECETHUKOM;

IIpenmeTHbie pe3yabTaThl

DJieMeHTbI TeOPHH MHOKECTB M MAaTeMaTHYeCKOH JIOTUKH

Yuamuiica HAyYHTCH:

-onepupoBaTh Ha 0a30BOM YPOBHE NOHATHUSAMMU: ONpE/IETCHNE, aKCHOMa, TEOpEMa, JJ0Ka3aTelbCTBO.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

* -IICTI0JIb30BaTh Ipauyeckoe Mpe/CTaBIeHHEe MHOXECTB JJISi ONMUCAHUS PEAbHBIX NMPOLECCOB M SBJICHUM, MPU PELICHUHU 3a/ad APYTrUX y4eOHBIX
IIPEAMETOB.

Yuaumuiics nMoJy4uT BO3MOKHOCTh HAYYUTHCH:

-0nepuposamsv NOHAMUAMU. OnpedeieHue, meopema, akCUoma.

Yucaa

Yyamuiicss Hay4YuTCH:

-onepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: HAaTYpajJbHOE YHUCIIO, IIEJI0€ YMCIIO, OOBIKHOBEHHAsI Ipo0b, AecATHYHAs ApoOb, CMEIIaHHAas JIpOoOb,
palMoOHAIBHOE YUCIIO;

-MCII0JIb30BaTh CBOMCTBA YUCEJI U ITPaBUJIA ACUCTBUMN IIPU BBIIIOJIHEHUN BBIYKMCIICHUN;

-CpaBHMBATh YHUCIIA.

B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

-COCTaBJISITh YUCJIOBBIE BHIPAKEHUS IPU PEILIEHNU MIPAKTHUECKUX 3a7a4 U 331a4 U3 APYTrux y4eOHbIX IPEIMETOB.

e Yuamuiics MOJYYUT BO3MOKHOCTh HAYYUTHCH:
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-0nepuposams NOHAMUAMU: MHOINCECMBO HAMYPATbHLIX YUCEN, MHOMCECMBO UYENbIX YUCEel, MHONCECME0 DPAYUOHATbHBIX YUCel, 2eoMempuiecKas
uHmepnpemayus HamypaibHslX, Yenvlx, payuoOHANIbHbIX YUCE];

-NOHUMAMb U 0OBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

-8bINOJIHAMb GbIYUCTICHUSL, 8 MOM YUCILE C UCNONIb30BAHUEM NPUEMOS8 PAYUOHATILHBIX 8bIYUCIEHULL,

-npeocmasiams payuoHAIbHOe YUCILO 8 8UOe OeCIMUYHOU OpodU;

-YnoOpAO00HUBAMb YUCLA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU Opoou.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

* -NpuMeHsImMb NPABUILA NPUOTUNHCEHHBIX BbIYUCTEHULL NPU PeUleHUU NPAKMUYECKUX 3a0a U peuleHuU 3a0a4 Opyeux yueOHblx npeomemos.
ToxkaecTBeHHbIE TPe0OPa30BaAHUS

Yuamuiics HAyYHTCS:

-BBITIOJIHATH HECJIOXKHBIC TIPe0Opa30BaHUs JIJIsl BEIYMCIICHHUS 3HAUCHUH YMCIIOBBIX BRIPAKEHUH, COICPIKAIIUX CTEIICHU C HATypAIbHBIM TTOKa3aTelIeM;
-BBINIOJIHATH HECJIOXKHbBIE Pe0Opa30BaHus IIEJIbIX BBIPAKEHHI: pAaCKPBhIBATh CKOOKH, MPUBOAUTD MOI0OHBIE ClIaraeMble;

-HCIIOJIB30BaTh (DOPMYITBI COKPAIICHHOTO YMHOXKEHHUS (KBaJpaT CYMMBbI, KBaJpaT Pa3HOCTH, PAa3HOCTh KBAJPATOB) JJIA YIPOIICHUS BBIYUCICHUN
3HAYEHUI BBIPAKEHUH.

Yuammiicsi MOJYYUT BO3MOKHOCTH HAYYNTHCS:

-0nepupo8ams NOHAMUAMU CIMENeHU C HAMypPalbHbIM NOKA3AmeleM,

*  -BbLINONHAMb NPeoOPA30BAHUS YENbIX BbIPANCEHUN. 0eUCMEUs C 0OHOUIeHAMU (C0JCeHUe, GblUUMAaHUe, YMHONCEHUE), OelCmBUsl C MHO2OUIeHAMU
(cnooiceHue, gbluumanue, yMHoJCeHue),

*  -GbINOJIHAMb PA3IONCEHUE MHO20YNEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: GblHeceHue 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308aHUE HOpMYI
COKPAWEHHO20 YMHONCEHUS,

* -6blOeAMb K8AOPAM CYMMbL U PA3ZHOCIU OOHOUNIEHO8,

*  -BbINONHAMb NPEoOPA3Z0BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYb.

YpaBHeHMS] M HEPABECHCTBA

Yyamuiicss Hay4YuTCH:

* -OmepupoBaTh Ha OA30BOM YpOBHE MOHATHUSMU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, YPaBHEHHE, KOPEHb YPaBHEHUS, pEIICHUE YPaBHEHUS;

* -MPOBEPATH CIPABEIIINBOCTH YMCIIOBBIX PABCHCTB U HEPABCHCTB;

* -pemath CUCTEMbI HECIIOKHBIX TUHEHHBIX YPaBHEHUIA;

* -MPOBEPSATH, ABJSACTCS JI JJAHHOE YNCIIO PEIICHUEM YPaBHCHHSI.

B noBceHeBHO¥ KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

-COCTABJISITh U PEIIaTh JIMHEWHBIC YPABHEHUS MIPH PEIICHUH 33]1a4, BOZHUKAIOIINX B IPYTUX YUCOHBIX MPEAMETAX.

Yuamuiics nMoJy4uT BO3MOKHOCTh HAYYUThCH:

* -Onepuposamv NOHAMUAMU. YPAGHEHUE, KOPEHb YPABHEHUsl, PABHOCUTIbHblE YPABHEHUsl, 001ACMb ONpedeieHus YPAGHEeHUs, CUCEMbl YPAGH eHULL,

* -pewams JUHelHble YPAGHEHUS U YPABHEHUS, CB0OUMbLE K TUHEUHbIM C NOMOUBIO MOAHCOECNBEHHBIX NPeodPA308aAHULL.

B noBceHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:
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* -yMemb UHMepnpemuposams NOLYYEHHbIU NPU PeueHUlu YPAGHeHUs Ul CUCEMbl Pe3yIbmam 6 KOHmMeKcme 3a0aHHOU peanbHOU cumyayuu unu
NPUKIAOHOU 3A0aU.

DYHKIUUH

Yyammiicss HAy4YuTCs:

* -HaXOJAWTh 3HaUCHHE (PYHKIMH MO 33JJAHHOMY 3HAUCHHUIO apTYMEHTA;

* -HaxOJUTh 3HAYCHHE apryMEHTa MO0 3a/IaHHOMY 3HaYCHHIO (PYHKIIMH B HECJIOKHBIX CUTYaIUX;

* -ONpENENATH MOJOXKEHHE TOUYKH 110 €€ KOOPAWHATAM, KOOPUHATHI TOUYKHU MO €€ MOJOKEHHUIO Ha KOOPIUHATHOM TJIOCKOCTH;

* -CTPOUTH rpaduK JUHEHHON QYHKIIUH;

* -IIPOBEPATH, SBJISCTCS JIU JaHHBIN rpaduk rpadukoM 3aJaHHoN QyHKIUH (JTMHEHHON);

* -OmpeleNsITh NPUOIMKEHHBIE 3HAUCHUS KOOPIUHAT TOUKH IepeceueHus rpadukoB QyHKIIHA.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

-HCII0JIb30BaTh CBOMCTBA JIMHEWHON (PYHKIIMU U ee rpadUK Mpy pelIeHUu  3a1a4 U3 APYTruX Y4eOHBbIX IPEIMETOB.

Yuamuiicsi Noay4YuT BO3MOKHOCTH HAYYHThCH:

* -onepupogamv NOHAMUAMU. (DYHKYUOHANbHAS 3A6UCUMOCMb, (DYHKYUA, 2papuKr (DYHKyuu, cnocodwvl 3a0anus QYHKYuU, apeyMeHm U 3HadeHue
@yHryuu, obaracmos onpedenenus u MHONCECMB0 3HAYCHUU PYHKYUU,

s -cmpoumbs epaQux TUHEUHOU YHKYUU,

* -CcOCMasnAmMb YPAGHEHUs NPAMOU NO 3A0AHHLIM YCIOBUSAM: NPOX0Osaujel uepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOX0osaujell uepes
OaHHYI0 MOYKY U NAPANIENbHOU OAHHOL NPIMOLL.

B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

*  -ULTIOCMPUPOBAMb C NOMOWLIO SPAPUKA PEAbHYIO 3d8UCUMOCb UTU NPOYECC NO UX XAPAKMEPUCTNUKAM.

TekcroBble 321244

Yyamuiicss Hay4YuTCH:

-penaTh HeCIO0XKHbIE CIOKETHBIE 3a7]aul Pa3HBIX TUIIOB Ha Bce apupMeTHIECKHE NEHCTBUS;

-CTPOUTH MOJIENb YCIOBHUS 337a4M (B BHJIE TaOJUIBI, CXEMBI, PUCYHKA WJIM YPAaBHEHHS), B KOTOPOH JTaHBl 3HAUEHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYHUH, C IIETBI0 TTOMCKA PEIICHUS 3a/1a4H;

-OCYIIECTBIISITH CIOCO0 TIOMCKA PEIICHUS 3a/1a49H, B KOTOPOM PAcCyKICHHUE CTPOUTCS OT YCIIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHHS K YCIIOBHIO;
-COCTABJISITh IJIaH PEIICHUS 3a/1a4H;

-BBIJICTISITH ATAIBI PEIICHHS 3a/1a9H;

-3HaTh Pa3JIM4ne CKOPOCTEeH 00BEKTa B CTOSUYEH BOJIE, IPOTUB TEUCHUS U IO TEUCHHUIO PEKH;

-pemaTh 3a/1a4 Ha HaXOXIEHUE YacTH YMCIIa M YUCIIa 110 eT0 YacTH;

-peniaTh 3a/1a4¥ pa3HbIX TUTIOB (Ha padoTy, HA MOKYIKH, HA JBUKCHHE), CBSA3BIBAIOIIUX TPH BEIUYHHBI, BBIICISATH ST BEIMYUHBI U OTHOIICHUS MEXTY
HUMU;

-HaXOJIUTh TMPOIEHT OT YMCIIA, YHCIIO MO MPOIEHTY OT HEro, HaXOAUTh MPOIEHTHOE CHIKEHUE WM MTPOIIEHTHOE MOBBIIICHHE BETUYHUHBI;

-pemaTh HeCIOXKHBIE JIOTHYECKHE 3a]Ja9l METOJIOM PacCyKICHHH.
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*  Yuamuiics noJy4uT BO3MOKHOCTh HAYYHUTHCS:
-8bl0EIAMb dMANbL PeULeHUs. 3a0ayU U COOEPICAHUE KAHXCO020 IMAnd;
-UHMEPNPEeMUPOBAmMsb BbIYUCIUMEbHbLE PE3YIbMamyl 8 3a0aye, Uccie008ams NOLYYeHHOe peueHue 3a0ayu,
~AHATUZUPOBATNb BCEBO3MOINICHBIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS 08YX 00BEKMO8 U USMEHEHUE UX XAPAKMEPUCTIUK NPU COBMECTHOM OBUNCEHUU
(ckopocmb, 8pemsi, paccmostue) npu peuteHuy 3a0a4 Ha O8UNCeHUue 08X 00bEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABIEHUSIX.
CTarucTHKa M Teopusl BepOSATHOCTE
Yyamuiicst HAyYUTCH:
-UMETh MPEACTABICHUE O CTATUCTUYECKUX XaPAKTEPUCTUKAX;
* -OMNpeNeNsITh OCHOBHBIC CTATUCTUYECKUE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPeIMETOB:
-CpaBHUBATh OCHOBHBIC CTATUCTUYECKUE XaPAKTEPUCTUKH, MOTYICHHBIC B MIPOIIECCE PEIICHUS MPUKIAIHON 3a/1a4M, M3YUYCHUs PEaTbHOTO SIBJICHUS .
*  Yvamuiics noJy4uT BO3MOKHOCTh HAYYUTHCH:
-onepuposamsv NOHSMUSAMU: MAOIUYbl OAHHLIX, CpedHee apupmemuueckoe, MeouaHnd, Haubolbulee U HAUMEHbUee 3HAYEeHUs GblOOPKU, PA3MAX
8b100pPKUL.
I'eomeTpuueckue GUrypsbl
Yuamuiics HAyYHTCS:
* -OIepHUpOBaTh Ha OA30BOM YPOBHE MOHATHUSIMHU T€OMETPUUICCKUX (PUTYP;
* -U3BJIEKaTh HHPOPMAIIHIO O TEOMETPUUECKUX PUTypax, MPEACTABICHHYIO Ha YepTekKax B SBHOM BUJIC;
* -pemiaTth 3aJla4 Ha HAXO0XJICHHWE T€OMETPUYECKUX BETUYHH 10 00pa3iiaM Wil aqTOpPUTMaM.
*  Yuaunuiicst MoJy4YuT BO3MOKHOCTh HAYYUTHCS:
-0nepuposams NOHAMUAMU 2eOMempudeckux gueyp,
-hopmynuposame 8 NPOCMeUUX CIYYASAX CBOUCMBA U NPUSHAKU (uyp.
OTHo1LIEHNS
Yyamuiicss Hay4YuTCH:
-onepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: PaBEHCTBO (UTryp, paBHbIE (UTYPHI, PABEHCTBO TPEYTrOJBHHUKOB, MapauIeIbHOCTh MPSMBIX,
MEePIEHUKYIISIPHOCTD MPSMBIX, IEPIEHANKYIISIP, HAKIIOHHAS, TTPOCKITHUS;
* B noBceqHeBHOI KU3HM U NIPH U3Y4YEeHUH JAPYTUX NPeIMETOB:
-MCTI0JIb30BaTh OTHOIIEHUS ISl PEIICHUS TPOCTEUINNX 3a/71a4, BOSHUKAIOIINX B PEATbHOM KU3HH.
e Yuamuiics MOJYYUT BO3MOKHOCTh HAYYUTHCH:
-onepuposamv NOHAMUAMU. DPABEHCMEO Gueyp, pasHvie Gueypvl, PaABeHCMB0 MPEY2OJIbHUKO08, NAPALIeIbHOCMb NPAMbIX, NePNeHOUK)ISIPHOCTb
NPAMBIX.
HN3MepeHuss U BIYHCIEHUS
Yyammiics HaAy4YuTCs:
* -BBITNIOJHATHh U3MEPEHUE JVTMH, PACCTOSTHHUM, BEJIMYUH YTJIOB, C IOMOIIHI0 HHCTPYMEHTOB JIJIsl U3MEPEHUM JIJTUH U YTJIOB;
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* -IIPUMEHATH POpMYITy EpUMETpa.

* Yyammiicsi MOJYYUT BO3MOKHOCTHh HAYUUTHCS:

-onepuposame NPeoCcmasieHUsMU 0 OIuUHe KaK eluyuHe.

-hopmynuposams 3a0auu Ha GblYUCTEHUE OTUH U PEULAmb UX.

I'eomeTpuyeckue NocTpoeHus

Yyammiics HAy4YuTCs:

-1300pakaTh THIOBBIE TIOCKHE (PUTYPHI OT PYKU U C TOMOILBIO HHCTPYMEHTOB.

* Yyammiicsi MOJYYUT BO3MOKHOCTh HAYUUTHCS:

-uz00padicams ceomempuieckue ueypsbi N0 MeKCmo8oMy U CUMBOILHOMY ORUCAHUIO,

-C60000HO ONEPUPOBAMb UEPMENCHLIMU UHCINPYMEHMAMU 8 HECIONCHBIX CILYYAsX,

-8bINOIHAMb NOCMPOEHUS. MPEY20JIbHUKOS, NPUMEHAMb OMOeNbHble Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Nposooums npocmeriuiue
UCCNe008aAHUS YUCIA PeUleHUI].

Hcropusi MaTeMaTHKH

Yuamuiics HAyYHTCS:

-OIIMCBIBATh OT/IE€JIbHBIE BbIIAIOLIUECS PE3YJIbTAThl, IOJYYEHHBIE B X0/1€ Pa3BUTHUS MATEMATUKH KaK HaYyKH;
-3HaTh IPUMEPHl MATEMATHUECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOU UCTOPUEH;
-[IOHUMAaTh POJIb MaTEMATHKU B pa3BUTHH Poccun.

e Yuamuiics MOJYYUT BO3MOKHOCTh HAYYUTHCH:

-Xapakmepuzo8ams 6K1A0 8blOAIOUUXCL MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX HAYYHBIX 001acmel,
-NOHUMAaMb Poib Mamemamuxu 6 pazeumuu Poccuu.

8 kJacc
JInuHoCTHBIE pe3yJIbTAThI
Y vuawuxca 6yoym cihopmuposarvl:
-IaTPUOTU3M, YBaxeHHe K OTedecTBY, K MPOILLIOMY U HACTOSIIEMY MHOTOHAIIMOHAILHOTO HapoAa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JIONTA MEpe
Ponunol, nneHtudukanus ceds B KauecTBe rpakaaHwHAa Poccuu, CyOBEKTHBHAS 3HAYHMOCTH HCITOJIB30BAHUS PYCCKOTO SI3bIKA W SI3BIKOB HAPOJIOB
Poccun, oco3HaHue ¥ OIIyIIEHUE TUYHOCTHOW CONMPUYACTHOCTU CYIhO€ pOCCUICKOro Hapoja). Oco3HaHHe YTHHUYECKON MPUHAICKHOCTH, 3HAHUE
HCTOPHH, A3bIKA, KYJIBTYPBI CBOETO Hapoja, CBOETo Kpas, OCHOB KyJbTYpHOTO Haclie[us HapoJoB Poccnn u denoBeuecTBa (MICHTUIHOCTD YEIIOBEKA C
POCCHUICKON MHOTOHAIIMOHAILHON KYyJIbTYpPOW, COMPUYACTHOCTh HMCTOPUU HAPOJOB M TOCYIAPCTB, HAXOIUBIIHMXCS HA TEPPUTOPUU COBPEMEHHOM
Poccun). Oco3HaHHOE, YBOKUTEIIBHOE M JIOOPOKEIATeILHOE OTHOIIEHUE K UCTOPHH, KYJIbTYPE, PEIIUTHH, TPAJULINAM, S3bIKaM, IICHHOCTSAM HapO0B
Poccun u HapogoB Mupa.
- OTBETCTBCHHOE OTHOINCHUE K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH yYaIIMXCS K CAMOPA3BUTHIO M CaMOOOpPa30BaHHWIO HA OCHOBE MOTHBAIIUU K
O00yUYEHUIO U MO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BHIOOPY M MOCTPOCHHUIO JalIbHEHIIeH WHANBUAYAILHON TPAaeKTOPUU 00pa3oBaHUs
Ha 0a3e OPHEHTUPOBKHU B MHpE TpodeccHii i MpodecCHOHATEHBIX TPEIIMOUTEHUH, ¢ yIETOM YCTOHYHMBBIX MTO3HABATEIHLHBIX HHTEPECOB.
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- pa3BUTHE MOPAIBHOTO CO3HAHHMS W KOMIIETEHTHOCTH B PEIICHHH MOPAIbHBIX MPOOJEM Ha OCHOBE JUYHOCTHOTO BBIOOpa, (OpPMHpPOBAHUE
HPAaBCTBEHHBIX YYBCTB UM HPABCTBEHHOI'O INOBEJCHMS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIKAaM (CIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHMIO; BEPOTEPIUMOCTD, YBAKUTEIBHOE OTHOILLEHUE K PEJIUTHO3HBIM YYBCTBAM, B3IUIAJaM JIIOAEH WM HUX
OTCYTCTBHMIO; 3HAHHE OCHOBHBIX HOPM MOpAaJlIH, HPABCTBEHHBIX, JAYXOBHBIX HJEAJOB, XPAHUMBIX B KYyJIbTYPHBIX Tpaaulusax Hapoaos Poccum,
TOTOBHOCTh Ha UX OCHOBE K CO3HATEIBHOMY CAMOOTPAHUYEHHUIO B MOCTYIKAX, MIOBEJCHUH, PACTOYUTEIHHOM MOTPEOUTENBCTBE; CHOPMUPOBAHHOCTD
IIPEJCTaBICHUH 00 OCHOBaX CBETCKOW ATHKH, KYJIbTYphl TPAJULIMOHHBIX PETUTUN, UX POJIM B Pa3BUTHM KYJIbTYphl U ucTopuu Poccun u yenoBeudecTsna,
B CTaHOBJICHUU TPAXKIAHCKOTO OOIIECTBA U POCCHICKON TOCYAapCTBEHHOCTH; IMOHMMAHUE 3HAUYCHHS] HPABCTBEHHOCTH, BEPhl U PEIUTUU B >KU3HU
4ejoBeKa, ceMbH U obuiectBa). CHopMUPOBAHHOCTH OTBETCTBEHHOIO OTHOLIEHMS K YYEHHUIO; YBaKUTEJIBHOIO OTHOIIEHMS K TPYAY, HAJMYUE OIbITa
ydacTusi B COLMAIbHO 3HauMMOM Tpyae. Oco3HaHUE 3HAUYEHUs CEMbH B JKM3HM 4YEJIOBEKa U OOIIECTBA, NMPUHATHE LIEHHOCTH CEMEHHOW KHU3HH,
YBAKUTEIbHOE M 3a00TIMBOE OTHOUICHUE K YJI€HaM CBOEH ceMbH.

-1IeJIOCTHOE MHUPOBO33PEHUE, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M OOIIECTBEHHON MPAKTUKH, YUUTHIBAIOUIETO COIHAIBHOE,
KYJIbTYpHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOI0 MUPA.

-CO3HAHHOE, YBAXHUTEIbHOE U J00pOXKEIaTeIbHOE OTHOILIEHHE K JPYrOMy YeJIOBEKY, €ro MHEHHIO, MHUPOBO33PEHUIO, KYIbTYpE, S3BIKY, BEpE,
IpaXJaHCKON MO3UIMHU. ['0TOBHOCTB U CIIOCOOHOCTH BECTH JAUAJIOL C IPYTMMHU JIIOABMU U IOCTUraTh B HEM B3aUMOIIOHUMaHUs (MAeHTUdUKaus ceOs
KaK MOJHOIPABHOTO CyOBbEKTa OOIICHMS, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a mapTHepa IO JUaJory, TOTOBHOCTh K KOHCTPYHPOBAHHIO o0pasza
JOIMYCTUMBIX CIIOCOOOB JIMAJIOTra, , TOTOBHOCTh M CHOCOOHOCTH K BEICHUIO IIEPETOBOPOB).

-OCBOCHHUE COLMAIBHBIX HOPM, IIPABUII MTOBEJCHHS, POJiei 1 (JOpM COIMAIbHOW KU3HU B TPYIIAX M COOOIIECTBAX.

-(opMHpOBaHUE LIEHHOCTH 3/10pPOBOTr0 M 0€30MacHOr0 00pa3a KHU3HH.

-3CTETUYECKOI0 CO3HAHMS Yepe3 OCBOCHME XYJOKECTBEHHOIO Hacienus HaponoB Poccum m Mupa, TBOPYECKOW IESTEIBHOCTH ACTETHYECKOTO
Xxapakrepa (CIoCOOHOCTh MOHUMATh XYI0’KECTBEHHbIE MTPOU3BEICHUS, OTPAKAIOIUE Pa3HbIE STHOKYJIBTYPHBIE TPAaIUINH; C(POPMUPOBAHHOCTH OCHOB
XYA0)KECTBEHHOM KyJNbTyphl OOYyYaloIUMXCs Kak 4YacTH MX OOIIeld ITyXOBHOH KyJIbTyphl, Kak 0co00ro croco0a MO3HAaHUS XHU3HH M CpPEICTBa
OpraHu3anyy OOIIEHUs; ICTETUYECKOE, IMOLMOHAIBHO-LIEHHOCTHOE BHJCHHE OKPYXKAIOIIEr0 MHUPA; CIOCOOHOCTh K 3MOLMOHAIBLHO-LIEHHOCTHOMY
OCBOEHHIO MUPA, CAMOBBIPAKEHUIO U OPUEHTALIMH B XyJJ0’)KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIBTYPHI.

PeryasituBubie YY /|

Yuawuiica nayuumcs:

CaMocCTOSATENbHO ONpPENeNsITh IeIn 00y4eHMsI, CTaBUTh M (OPMYyJIHpPOBaTh HOBBIE 33Jaud B ydyeOe W IMO3HABAaTEIbHOU JEATEIbHOCTH, Pa3BUBATh
MOTHBBI U HIHTEPECHI CBOEH I103HABATEIBHON AESITEIbHOCTH.

-aHAJIM3UPOBATH CYILECTBYIOIIHUE U IUNIAHUPOBATh OyAyIIre 00pa30BaTe/IbHbIE PE3YJIbTATHI;

UACHTUPUIMPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONIPEEIATh [IIaBHYIO POOIIeMYy;

BBIIBUTATh BEPCUU pelIEHUsI TPOOIeMbl, (POPMYIHPOBATH TUIIOTE3bI, PEJBOCXUIIATH KOHEUHBIN PE3yNbTaT;

CTaBUTH 1I€JIb IEATEIILHOCTH Ha OCHOBE OTIPE/IETICHHON MPOOIEMBI M CYILIECTBYIOUIMX BO3MOXKHOCTEH;

-popmynupoBaTh yueOHbIE 3a7aul KaK IIaru JOCTUKEHHS IIOCTaBJICHHOM 1I€TU 1eATeIbHOCTH;

-000CHOBBIBATH II€JIEBbIE OPUEHTUPBI U IPUOPUTETHI CCHIIIKAMH Ha IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JIOTHYECKYIO TIOCIIEJOBATEIILHOCTD II1aroB.
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-CaMOCTOSATEIBHO TUTAHUPOBATh MYTH JTOCTIDKEHUS IIeNieH, B TOM YHCJE albTepHATUBHBIC, OCO3HAHHO BRIOMPATh Hambosiee 3(pPEeKTUBHBIE CIIOCOOBI
penieHus1 yueOHbIX U MTO3HABATEIIbHBIX 3a7a4. Y YaIluicsi CMOXKET:

OTIpeETISAThL HEOOXOMMBIE IeCTBUE(S1) B COOTBETCTBHHU C Y4eOHOH U MMO3HABATEIHHON 33/]a4eii U COCTABIISATh AJITOPUTM MX BBITIOJTHEHHUS;
-000CHOBBIBaTh M OCYIIECTBIIATH BEIOOP HanboJee 3 (HEeKTUBHBIX CIIOCOOOB PEIICHUS yUeOHBIX U ITO3HABATEIIbHBIX 33/1a4;

-OMpeIeIsATh/HaXOAUTh, B TOM YHCIIE U3 IPEIOKCHHBIX BAPUAHTOB, YCIIOBUS JIJIsl BBIMIOJTHEHHS YI€OHOM U TTO3HABATEILHOM 3a/1a4H;

-BBICTPanBaTh JKU3HEHHBIC IJIaHBI HAa KpPaTKOCpOUHOEe Oyayiiee (3asBIATH IEJIEBBIE OPUEHTUPHI, CTABUTh AJCKBATHBIC MM 3aJa4ydl U IpeajiaraTh
JEUCTBUS, YKa3bIBasi U OOOCHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEILHOCTD IIATr0OB);

-BBIOMpATh U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIBHO UCKATh CPEICTBA/PECYPCHI JUIsl peIISHUS 3a/1a9i/ TOCTHKCHUS 1ICIIH;

-COCTABJISATH IJIaH PEIICHUS MTPOOIEMBI (BBITIOJHEHUS TIPOEKTA, IPOBEICHUS UCCIICIOBAHNS);

-OMpeIeNsITh MOTEHIMATBHBIEC 3aTPYIHEHUS PU PEeLICHUN Y4eOHOM U MO3HABATEIbHOM 3a7aui U HAXOAUTh CPEICTBA JIJIs MX YCTPAHECHUS,

-OIMCBIBATH CBOH OITBIT, OOPMIISISI €T0 JUISI IePEeIayyl IPYTUM JIFOJISIM B BUJIE TEXHOJIOTUN PEIICHUS MPAKTUYSCKUX 3a/1a4 OMPEICIICHHOTO Kilacca,
-IJIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHJIMBUYaTbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO.

- COOTHOCHUTH CBOU JICHCTBHSI C TUIAHHPYEMBIMHU PE3yJIbTaTaMH, OCYIIIECTBIIATh KOHTPOJIb CBOCH JCATEILHOCTH B MPOIECCE JOCTIIKCHUS Pe3ysIbTarta,
OTIpEETSATH CIIOCOOBI ACWCTBUN B paMKax MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYyalHE.

-OIpeIesITh COBMECTHO C MIEaroroM U CBEPCTHUKAMU KPUTEPUU TNIAHUPYEMBIX Pe3yIbTaTOB U KPUTEPUU -OLIEHKH CBOEH y4eOHOIl 1eATebHOCTH;
-CHCTEMaTU3UPOBAThH (B TOM YHCIIC BEIOUPATh MPUOPUTETHBIC) KPUTEPHH IIAHUPYEMBIX PE3YJIbTATOB M OIICHKH CBOCH JNEATCILHOCTH,

-OTOMpaTh WHCTPYMEHTHI 7Sl OLICHUBAHUS CBOEH AESITENbHOCTH, OCYIIECTBISTH CAMOKOHTPOJb CBOEH JESATENHHOCTH B paMKax MPesIOKEHHBIX
ycJ0BUI U TpeOOBaHUH;

-OIIEHUBATh CBOIO JICATEIHHOCTh, ApTYMEHTUPYS MPUIUHBI JOCTHKCHUS WM OTCYTCTBUS TUTAHUPYEMOTO Pe3yiIbTaTa;

-HaXOJIUTh JIOCTaTOYHBIE CPENCTBA ISl BBIMIONHEHUS YYEOHBIX ACWCTBUNA B H3MEHSIONICHCS CHUTYallUd W/WIM TPH OTCYTCTBHM IUTAHUPYEMOTO
pe3yIbTarta;

-paboTasi MO CBOEMYy IUJIaHY, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO [EATEIbHOCTh HAa OCHOBE aHallu3a W3MEHEHUH CUTyalluu s TOTydeHHS
3aITAHUPOBAHHBIX XAPAKTEPUCTUK MTPOYKTa/Pe3ynbTarTa;

-yCTaHaBJIMBATh CBS3b MEXKAY MOJYyYEHHBIMU XapaKTEpPUCTUKAMHM MPOAYKTa M XapaKTepUCTHUKAMHU Mpollecca AEATeIbHOCTH M IO 3aBepUICHUN
JEeSATEILHOCTH MPEIJIaraTh N3MEHEHUE XapaKTEPUCTHK MPOIIecca JIIs TOTYYSHUS YITYUIISHHBIX XapaKTePUCTHK IPOJTYKTA;

-CBEpSATH CBOM JICHCTBUS C LIETBIO U, IPU HEOOXOJUMOCTH, HCTIPABIIATH OIIHOKH CAMOCTOSTEIHHO.

-OIIEHUBATh MPABHIILHOCTD BHITIOJTHEHHS YI€OHOM 3a/1a4M, COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHHS.

-OMpeeNsTh KPUTEPUH MPABUIHBHOCTH (KOPPEKTHOCTH ) BEITIOTHEHUS Y4eOHOI 3a/1auu;

-aHAJIM3UPOBATh U 00OCHOBHIBAThH MPUMEHEHUE COOTBETCTBYIONIETO HHCTPYMEHTAPHS JIJISl BBIMIOJTHCHHS YIeOHOW 3a]1a9H;

-CBOOOJTHO TOJIH30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSMHU OIIEHKH M CaMOOLIEHKH, UCXOMS W3 IeId U MUMEIOIIMXCS CPEJCTB, paziuyvas pe3ylbTaT U
CIIOCOOBI IEHCTBUI;

-OlIEHUBATh MPOAYKT CBOCH JIEATEIHHOCTH 10 33JJaHHBIM U/WUJIM CAMOCTOSITEIHHO ONPEACTIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJBIO ACSITETbHOCTH;
-000CHOBBIBATH JIOCTHIKUMOCTD IIEJTH BBIOPAHHBIM CITOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHX PECYpPCOB M JJOCTYITHBIX BHEITHUX PECYPCOB;
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-(puKcHpoOBaTH M aHAIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

-BJIAJICTh OCHOBAaMH CaMOKOHTPOJISl, CAMOOLICHKH, TIPHHATHSI PELICHUH U OCYIIECTBICHUS OCO3HAHHOTO BBIOOPA B YUE€OHOM U ITO3HABATEIHHOM.
-Ha0JII0JaTh M aHAJIM3HPOBATH COOCTBEHHYIO y4YeOHYIO M TIO3HABaTENbHYIO NEATENBHOCTh M ACATENBHOCTh APYrHX OOydalomMxcsi B Ipolecce
B3aUMOIPOBEPKH;

-COOTHOCHUTH peaibHbIC U IIAHUPYEMbIE PE3yIbTaThl HHAMBUIYaIbHON 00pa30BaTeIbHOM IEATEILHOCTH U JeNIaTh BHIBOJIBL;

-IPUHUMATH PEIICHNE B y4eOHON CUTYaIlMH M HECTH 32 HETO OTBETCTBEHHOCTH;

-CaMOCTOSITEIIBHO ONPEEIISATh MPUUMHBI CBOETO yCIieXa WM HEeycleXa U HaXOIUTh CIIOCOObI BRIX0/1a U3 CHUTYalluU HEYCIIeXa,

-PETPOCTIEKTUBHO ONpPEENsATh, KaKhe JACHCTBUS M0 PEIICHUIO YIeOHOM 3a/1a4i MM TapaMeTphl STHX JSHCTBUH MPHUBEIH K MOIYYESHUIO UMEIOLIETOC
MPOIyKTa Y4eOHOM A TEINHHOCTH;

-IEMOHCTPUPOBATh NPUEMbI PETYJISIINU TICUXO(PH3HOIOTHYECKUX/ SMOLIMOHATBHBIX COCTOSHHUN ISl TOCTIDKeHUS d(PdekTa yCroKoeHus (yCTpaHeHUs
OSMOIMOHAIBHON HANpPsHKEHHOCTH), 3¢deKxTa BoccTaHOBIEHHs (ocimalieHuss NposiBIEHUH yTomueHus), 3hdexkra axTuBH3ammu (TMIOBBIIICHUS
NCUXO0(U3UOIOTUIECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YV /[

Yuawuiica nayuumcs

-ONpPeACIATh MOHATHSA, CO3/IaBaTh 000OIICHNS, yCTaHABIMBATh AHAIOTUH, KIACCU(PHUIIMPOBATH, CAMOCTOSITEIIFHO BRIOMPATh OCHOBAHUS M KPUTEPHH IS
KJIacCHU(UKALUK, YCTAaHABIMBATH IPUYNHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYKACHUE, YMO3aK/II0OYeHNe (MHAYKTHBHOE, A€YKTHBHOE,
10 QHAJIOTUH) U JIEaTh BBIBOJBI.

-11010MpaTh CJI0BA, CONOJYHHEHHBIE KIIFOUEBOMY CJIOBY, ONPEEISIONIME €r0 MPU3HAKY U CBOMCTBA;

BBICTPANUBATh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO U3 KJIFOUEBOT'O CJIOBA U COMOJYMHEHHBIX €MY CIIOB;

-BBIICTISTH OOUIHIA MPU3HAK JIBYX WJIM HECKOJBKUX MPEIMETOB WU SIBJICHUH U OOBSCHSITH UX CXOJICTBO;

O00BETUHATH MIPEIMETHI U SIBJIECHUS B TPYIIILI 110 ONPEIeIEHHBIM MPU3HAKaM, CPaBHUBATh, KJIaCCU(PULIMPOBATh U 000011aTh (PAKTHI U SBICHUS;
-BBIICTISITH SIBJICHHE U3 OOIIEro psifa APYruX sSBICHUA;

-ONpeAeNsaTh O00CTOATENbCTBA, KOTOpPbIE MPEIIIECTBOBAIM BO3HUKHOBEHMIO CBA3M MEXKIYy SBICHMSIMU, M3 O3TUX OOCTOATENBCTB BBIICIATH
OTIPEIEIISAIONINE, CIOCOOHBIE OBITh MTPUYMHOMN TAHHOTO SIBIICHUS, BBISIBIIATH TIPUYHHBI U CIIC/ICTBUS SIBIICHUI,

-CTPOUTH pacCyKJAeHHUE OT OOIINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBIICHUSIM U OT YAaCTHBIX SBJIEHUH K OOIIMM 3aKOHOMEPHOCTSM;

-CTPOUTH pacCyKJCHHE Ha OCHOBE CPaBHEHHUS IPEAMETOB U SIBJICHUH, BBIACTISS IPH STOM OOIINE TPU3HAKY;

-M3J1araTh NOJIY4YEHHYIO0 HH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoii 3a1auu;

-CaMOCTOSITEIPHO YKa3bIBaTh Ha WH(POPMAINIO, HYXAAIONIYIOCS B TPOBEpKE, NpeiaraTb M TMPUMEHATh CIIOCO0 TPOBEPKH JIOCTOBEPHOCTH
uH(pOpMaINH;

-00BSICHATH SIBIICHHSI, TIPOIIECCHI, CBS3M W OTHOIICHHS, BBIABISEMBIC B XOJE IMO3HABATENBHOW W HMCCIENOBATENBCKON NEATETHHOCTH (NPUBOIUTH
00BbsICHEHUE ¢ U3MEHEHUEM (POPMBI MTPeJICTaBIECHUS; O0BACHATD, JeTATU3UPYS WK 0000111as1; 00BICHATH C 3a/JaHHON TOUKH 3pEHHS);

-BBISIBJISITh M HA3bIBATh IPUYHHBI COOBITHS, SIBIICHHSI, B TOM YHCIIe BO3MOXHBIE / HanbOoJiee BEPOSTHBIC TIPUIHHBI, BO3MOXKHBIC TTOCIIEICTBUS 3aJaH HOU
MPUYMHBI, CAMOCTOSATEIBHO OCYIIECTBIISASA IPUUYMHHO-CIIEICTBEHHBII aHaN3;
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-JIeJIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHaJIM3a pa3HbIX TOYEK 3PEHHS, MOATBEP)KIATh BBIBOJ COOCTBEHHOW apryMEHTALMEH WM CaMOCTOATEIBHO
MIOJTyYEHHBIMU JAHHBIMH.

-C03/1aBaTh, MPUMEHAThH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICTIH U CXEMBI JIJIS peIIeHUs YIeOHBIX M MO3HABATEIbHBIX 33/1a4.

-0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET U/WIIN SIBIICHUE;

-ONpeAeIATh JJOTHUECKUE CBSI3H MEXKY IMTPEIMETaMU H/HIIH SIBICHUSMH, 0003HA4YaTh JaHHBIE JJOTMYECKHUE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;
-c03/1aBaTh a0CTPAKTHBIA WK peanbHbIi 00pa3 npeaMeTa U/UiK SABICHUS;

-CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCIIOBHI 3aJ]auil H/UJIH CII0c00a ee PeleHHs;

-co37aBaTh BepOalbHbIe, BELIECTBEHHbIC M MH()OPMAIMOHHBIE MOJENIN C BBIJCICHHUEM CYLIECTBEHHBIX XAPaKTEPUCTUK OOBEKTa AJIS ONpe/eeHUs
croco0a pemieH st 3a/1a4i B COOTBETCTBUH C CHUTYAIHEH;

-IpeoOpa30BbIBATh MOJEIH C 1IEJIBIO BBISBICHHSI OOLIMX 3aKOHOB, OIPEACIAIONINX JaHHYIO IPeAMETHYIO 00J1aCTh;

-TIEPEBOJIUTH CIIOKHYIO 10 COCTaBY (MHOTOACIIEKTHYI0) HH(POpPMAIHIO U3 TpadUdecKoro Win (pOpMaIM30BaHHOTO (CUMBOJIBHOTO) TIPEICTABICHUS B
TEKCTOBOE, U HA0OOPOT;

-CTPOUTH CXEMY, AITOPUTM JICHCTBUSA, UCTIPABIISITh UM BOCCTAHABIMBATD HEM3BECTHBIN paHee AJITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTe,
K KOTOPOMY IPUMEHSIETCS aITOPUTM;

-aHAIM3UPOBATH/PEPICKCUPOBATH OIBIT Pa3pabOTKU M peaTn3aluu Y4eOHOTO MPOEKTa, UCCIE0BAaHUS (TEOPETHUECKOTO, SIMITMPUUYECKOT0) Ha OCHOBE
IIPEUI0KEHHON POOIEeMHOM CUTYyallM, IOCTABICHHOMN 1IeJIN W/WIM 33JJaHHBIX KPUTEPUEB OLIEHKU MPOJIyKTa/pe3ybTara.

-HaXxOJHTh B TEKCTE TpeOyeMyto HHPOPMAIUIO (B COOTBETCTBUU C LEISIMHU CBOCH JIEATEILHOCTH);

OPHEHTUPOBATHCS B COJCPKAHUU TEKCTA, TOHUMATh 1IEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

-yCTaHABJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SBICHUI, IPOLIECCOB;

-pe3IOMHUPOBATh TJIaBHYIO HJICI0 TEKCTA;

peoOpa3oBbIBaTh TEKCT, «IIEPEBOJIA» €r0 B JPYTYI0 MOAAIBLHOCTh, MHTEPIPETUPOBATh TEKCT (XYA0KECTBEHHBINH M HEXYH0KECTBEHHBINH — Y4eOHbIH,
Hay4YHO-TIOMYJISIPHBIN, UH()OPMALIMOHHBIN);

KPUTHYECKH OLICHUBATh CO/IEpKaHue U (OpMYy TEKCTa.

-OIpeeNsTh HE0OXOIUMBbIE KJIFOUEBbIE IOMCKOBBIE CJI0BA U 3aIIPOCHI;

-OCYUIECTBIIATh B3aUMOJICHCTBHE C 3JIEKTPOHHBIMU TOUCKOBBIMU CUCTEMaMH, CIIOBapsIMHU;

-(opMUpPOBaTH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX HCTOYHUKOB 1JIs1 00BEKTUBU3ALINN PE3YIbTATOB MTOMCKA;

-COOTHOCHUTb MOJTYYEHHBIE PE3YNIbTATHI [IOUCKA CO CBOEH EATEIbHOCTHIO.

KommyHnukatusubie YY /|

Yuawuiica nayyumes

-OpraHu30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEIBHOCTh C YUYHUTEIEM M CBEPCTHHKAMM; padOTaTh MHAMBUAYAIbHO W B TpYIIE:
HaXOJUTh O0Ilee pelIeHne U pa3pemaTh KOHMIMKTH Ha OCHOBE COTJIACOBAHUS MO3MLMN M ydeTa MHTEepecoB; (hOpMyIUpOBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE.

-OIIPEENATh BO3MOXKHBIE POJIM B COBMECTHOMN JESITEIBHOCTH;

-UrpaTh ONPEIEICHHYIO POJIb B COBMECTHOMU JeSITEIbHOCTH;
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-IIPUHUMATh MO3UIINI0 COOECeNHHKA, MOHMMAs MO3UIIMIO0 JAPYroro, pa3jindarh B €ro pedd: MHEHUE (TOUKY 3PEHHS), T0Ka3aTeIbCTBO (apryMEHTHI),
(haKThI; TUTIOTE3bI, AKCUOMBI, TEOPHUH;

-OIPEENSTh CBOM IEUCTBUS U ICUCTBUS NAPTHEPA, KOTOPHIE CIOCOOCTBOBAIN WM MPENATCTBOBAIN NMPOAYKTUBHON KOMMYHHUKAIIUH;

-CTPOUTH MTO3UTHBHBIC OTHOIIECHHUS B MPOIECCE YUSOHOM M IMO3HABATEIIPHOM JIEATEITLHOCTH;

-KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAWBaTh CBOIO TOYKY 3PECHHUS, B JUCKYCCHU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, iepepazupoBaTh CBOIO MBICITh
(BMazieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

-KPUTHYECKA OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIPWU3HABATh OMIMOOYHOCTH CBOETO MHEHHS (€Cd OHO TaKOBO) H
KOPPEKTUPOBATH €T0;

-OpraHM30BbIBaTh yueOHOE B3aMMO/ICHCTBHE B IPpyIIie (OMpeaAessITh 00IIHe IE/H, pacPEeIeiIATh POJIH, JOTOBAPUBATHCS APYT C PYTOM U T. 1.);
-YCTpaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHUKaIMU, 00YCIOBIEHHbIE HEMOHUMAHUEM/HETIPUSITHEM CO CTOPOHBI coOeceHHUKa 3ahauu, (GOPMBI
WJI COAEp KaHUs THAJIora.

-0CO3HAHHO KCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUHU C 33[ja4eii KOMMYHHKAIUH JIJIs1 BEIPAXKEHHSI CBOUX UYBCTB, MBICIICH U MOTPEOHOCTEH ISt
IJIAHUPOBAHUSA U PETYJIALMU CBOEH IESITENbHOCTH; BIAJICHUE YCTHOM U MUCbMEHHOUN PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOW PEYBIO.

-OIpeeNsaTh 3a1a4y KOMMYHHKAIIUU U B COOTBETCTBUU C HEW OTOUpaTh pedyeBble CPEICTBA;

-0TOMpPATh U UCIIOJIB30BATh PEUCBBIC CPE/ICTBA B MPOIIECCE KOMMYHHUKAIIMH C IPYTHMH JIFOIbMU (JHAJIOT B Iape, B Mol TPYIIIE U T. 11.);
-TIPEACTABIATh B YCTHOM WM MUCbMEHHOMN (hopMe pa3BEpHYTHIH IJIaH COOCTBEHHOM NESATEIbHOCTH;

-COOII01aTh HOPMBI ITYOJUYHOM peyH, PErJIAMEHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBUU C KOMMYHUKATUBHOM 3aa4eii;

-BBICKA3bIBaTh U 00OCHOBHIBATh MHEHHE (CYXICHHE) U 3alpallIiBaTh MHEHUE MapTHEpa B paMKax JAHAaiora;

-IIPUHUMATh PEIIeHHE B XOJIE IUAJIOTa M COTIIACOBBIBATh €T0 C COOECETHUKOM;

-CO3/1aBaTh MUCbMEHHBIE «KJIUIIIMPOBAHHBIE» U OPUTUHAIbHBIE TEKCTHI C HCTIOIb30BaHUEM HEOOXOMMBIX PEUEBBIX CPEJICTB;

-HCTIONIb30BaTh BepOAIbHBIE CPEICTBA (CPEICTBA JIOTHUECKOMN CBSI3M) AJISl BBIICJICHHS CMBICIIOBBIX OJIOKOB CBOETO BHICTYIIJICHHS;

-MCTI0JIb30BaTh HEBEPOAbHBIE CPEJICTBA UITM HATJISIHBIE MAaTEPHAIIBI, IIOJITOTOBIICHHBIE/OTOOPAHHBIE MO PYKOBOJACTBOM YUUTEIS;

-leJIaTh OLICHOYHBIM BBIBOJ O JOCTHKCHUM LEIM KOMMYHHKAIlMM HEMOCPEACTBEHHO IIOCJIE 3aBEpPLIECHUsS KOMMYHHUKATHUBHOTO KOHTAaKTa U
00OCHOBBIBATH €rO.

-IleJIeHanpaBlIeHHO UCKAaTh U UCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYpPChl, HEOOXOJUMbBIC I PElIeHUs] yYEeOHBIX U MPAKTUYECKHUX 337a4 C MOMOIIBIO
cpeactB UKT;

-BBIOMpPATh, CTPOUTH M HCIOJIB30BaTh AJCKBATHYI HWH(GOPMAIMOHHYIO MOJEIh JUIS TepeJadyd CBOUX MBICIEH CpEICTBAMU €CTECTBEHHBIX H
(hOopMaTBHBIX SI3BIKOB B COOTBETCTBHUH C YCIIOBHSIMU KOMMYHUKAIIHH;

-BBIIENATHh MH()OPMAIIMOHHBIN aCIEKT 3a7auu, ONEPHPOBATh TaHHBIMH, UCTIOIB30BATh MOJIENb PEIICHUS 3a/1a4H;

-MCTIOJIb30BaTh KOMIMBIOTEPHBIE TEXHOJIOTHU (BKJIIOYAash BBIOOP aaeKBaTHBIX 3aJade WHCTPYMEHTAIBHBIX MPOTPAMMHO-AIAPATHBIX CPEACTB U
CEpBHCOB) ISl pelieHuss WH()OPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYEOHBIX 3a/1ad, B TOM 4YHCJIC: BBIYHCICHUE, HAMHUCAHWE MUCEM, COYMHEHUU,
JOKJIa/10B, pedepaToB, CO3/aHHE MPE3EHTAINH U JIp.;

-HCTI0JIH30BaTh MH(POPMAIIMIO C YUETOM STUYECKHUX U MPABOBBIX HOPM;

27



-co3/laBaTh HMH(OPMAIMOHHBIC PECYpPChl PA3HOTO THMA W JUIS PA3HBIX ayAUTOPHH, cOOMonaTh WH(OOPMAIMOHHYI0 THUTHEHY | TIpaBHia
nH(pOPMaMOHHOMN 06€30MMaCHOCTH.

IIpexmeTHbIE pe3ybTAThI

DJIEMEHTBI TEOPUHM MHOKECTB M MATEMATHYECKOMN JIOTHKH

Yyamuiicst HAyYUTCH:

-OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU: MHOXKECTBO, JJIEMEHT MHOXECTBA, MOJAMHOKECTBO, IPUHAJJICKHOCTB;

- 3aJ1aBaTh MHOYKECTBA NIEPEYUCIICHUEM UX 3JIEMEHTOB;

- HaXOJIUTh MepecedeHne, 00beIMHEeHUE, MOAMHOKECTBO B IPOCTEHILINX CUTYAIUSX;

- PUBOJIUTH MIPUMEPHI U KOHTPIPUMEPHI JJIsI TOATBEPKICHUSI CBOMX BBHICKA3bIBAHUI;

- TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICTH C IPUMEHEHHEM MaTeMaTH4YeCKONW TEPMUHOJIOTUU U CUMBOJIUKHU, IPOBOAUTH KJIacCU(PHUKAIIUU, TOTUYECKHE
000CHOBaHU, JIOKA3aTEILCTBA MATEMATUICCKUX YTBEPKICHHH.

*  Yvamuiics noJy4uT BO3MOKHOCTh HAYYUTHCH:

- Onepuposams NOHAMUAMU. MHONCECMBO, XAPAKMEPUCUKU MHONHCECTNEA, IIeMEHN MHONCECMEd, NYCmoe ,KOHeUHOe U OeCKOHEeYHOe MHOMCECMEBO,
NOOMHONCECMB0, NPUHAODTIEHCHOCTb, BKII0YUEHUEe, DABEHCMBO MHONCECE;

- U300Pad*Camv MHOHCECMBA U OMHOULEHUE MHONCECTE C NOMOWbIO Kpy20os Juiepa;

- onpeoensams NPUHAOIEHCHOCb JJIeMEeHMA MHONCECMEY, 00bEOUHEHUIO U Nepecedeniuio MHONCeCms;

- 3a0a8amb MHOXNCECMBO C NOMOWBIO NEPEYUCTIeHUs. INEMEHNO08, CT08ECHO20 ONUCAHUSL.

B noBceHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

* - cmpoums YenouKu YMO3AKIOYEHUl HA OCHOBE UCNOIb30BAHUS NPAGUI IOSUKU,

* - UCNONIL308AMb MHOMCECMBA, ONEPAYUY C MHOACECMBAMU, UX epaduuecKoe npedcmasieHue 01 ONUCAHUS PeanlbHblX NPOYeccos U s61eHUlL.
Yucaa

Yyamuiicss Hay4YuTCH:

- OnepupoBaTh Ha 0230BOM YPOBHE MOHATHIMU: apU(METUIECKHI KBaApaTHBIA KOPEHb;

- BBITIOJIHATH OKPYTJICHUE PAIIMOHATLHBIX YHCET B COOTBETCTBHUH C MPABUIIAMU;

- OLICHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJIOr0 YUCIA;

- pacno3HaBaTh PallMOHAIIbHBIE U HPPALIMOHAIBHBIC YHCIIA;

- HCIIOJIb30BAaTh CBOMCTBA YMCEN U 3aKOHOB apu(PMEeTHIECKUX ONepalliii C YUCIaMU TIPH BBITTOTHEHUU BBIYUCIICHUN;

- CpaBHHMBATh YHCIIA;

- UMETh MpPEACTABICHUE O YUCIE W YUCIOBBIX CHUCTEMAX OT HATYPAJIbHBIX JO JECUCTBUTENIbHBIX YKCEI;BJIaJIETh HABBIKAMU YCTHBIX, MUCbMEHHBIX,
WHCTPYMEHTAIHHBIX BEIYUCIICHUMN.

B noBceHeBHOI KU3HM U IPH M3YYEHHUH APYTUX NPeIMETOB:

- OIIEHUBATh PE3yJIbTAThl BEIUUCICHUHN TIPH PEIICHUN TTPAKTUYECKHUX 3a]1ad.

e Yuamuiics MOJYYUT BO3MOKHOCTh HAYYUTHCH:
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* - Onepuposamv NOHAMUAMU. MHOIHCECMBO HAMYPATbHBIX YUCENL, MHONCECMBO YENblX YUCET, MHONCECMBO PAYUOHANLHBIX YUCET, UPPAYUOHATbHOE
YUCTI0, KBAOPAMHDBIL KOPEHb, MHONCECMBO OeUCMBUMENbHbIX YUCEL;

- 8bINONIHAMb OKPY2NleHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

- CPasHUBAMb PAYUOHATIbHBIE U UPPAYUOHATIbHBIE YUCIA;

- NPeOCcmasiamsb PpayUOHAIbHOE YUCTIO 8 8UOe 0eCAMUUHOU OPOOU.

B noBceaHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NPeIMETOB:

* - NPUMEHAMb NPABUILA NPUOIUIHCEHHBIX BbIYUCTEHU NPU PeUleHUU NPAKMUYECKUX 3a0ay U peuleHul 3a0a4 Opy2ux y4eOnvlx npeomemos;

* - 3anuUCblIBaAmMb U OKPYISiMb YUCTI08ble 3HAYCHUS PEeATIbHbIX 8ETUYUH C UCNONb308AHUEM PA3HLIX CUCEM UBMEDPEHUS.

ToxnecTrBeHHbIE IPe0OpPaA30BaAHUA

Yuamuiics HAyYHTCS:

- BemonssTh HecnoxHbIe TpeoOpa3oBaHUs AJsl BHIYMCICHUS 3HAYEHWH YHCIIOBBIX BBIPAKEHHA, COJEPIKALIMX CTETEHH C LEIBIM OTPUIATEIHHBIM
MOKa3aTeleM;

- BBITIOJIHATH HECIIOKHBIE TPe0Opa3oBaHus JPpOOHO-TMHEHHBIX BEIPAYKEHUH U BEIPAKEHUH ¢ KBaJPATHBIMU KOPHIMH.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

- MIOHUMATh CMBICT 3aIMCH YMCIIa B CTAaHAAPTHOM BHJIE;

- OIepUpOBaTh Ha GA30BOM YPOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCH YHUCTIAY.

*  Yyamuiicsl OJYYUT BO3MOKHOCTh HAYUHTHCS:

* - Onepuposamsv nousmuem CmeneHu ¢ yeavblmM OmpuyameibHblM NOKA3amenem,

* - 8LINOHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPHCAUUX CINENEeHU C YeTbIMU OMPUYAMETbHLIMU NOKA3amelsimMu, nepexooums om 3anuc 8 guoe
cmeneHu ¢ yeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 guoe opoou;

* - GBINOIHAMbL NPeodPA308aHuss OPOOHO-PAYUOHANLHLIX BbIPANCEHUI: COKpaujeHue Opobel, npugedeHue dancedpauyeckux Opobeu K odwemy
SHAMEeHament, CILONCeHUe, VYMHOMCeHue, OeleHue aneebpauyeckux oOpobdell, B038edeHue aneedopaudeckol O0podu 6 HAMYPAIbHYIO U YeNyio
OmMpuUYaAMenbHyI0 CIMeneHb,

* - BLINOJHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAHbIE KOPHU,

* - 8blOeNAMb K8AOPAM CYMMbL UNU PAZHOCMU 08VUICHA 8 BbIPANCEHUSIX, COOEPAHCAUUX KBAOPAMHbLE KOPHU,

* - BBINOJIHAMb NPEOOPA30BAHUS BLIPANCEHUN, COOEPHCAUIUX MOOYTb.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH IPYIUX NPeAMETOB:

* - 8BINOJIHAMb NPeoOPA308aHUs U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM 8UO0e;

* - BLINOJHAMb NPEOOPA308AHUA ANCEOPAULECKUX BLIPANCEHUL NPU PeuleHUU 3a0ay Opyeux y4eOHbIX npeoMemos.

YpaBHeHHsI M HEPABEHCTBA

Yyammiics HAy4YuTCs:

* - OnepupoBarb Ha 0a30BOM YpOBHE TIOHSATHIMH: YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHHE HEPABEHCTBA;

* - peuIaTth JMHEIHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K TMHEHHBIM;

* - pemaTh CHCTEMBbI HECTIOKHBIX JIMHEWHBIX HEPABEHCTB;
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* - IIPOBEPSATH, ABISAETCA JIM JAHHOE YUCIIO PEIICHHEM HEPaBEHCTBA;
* - peuath KBaJpaTHbIC YPAaBHEHUS 110 GOpMYJie KOpPHEH KBaJipaTHOTO ypaBHEHMUS;

* - u300paXkaTh PEeIICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMON.

* Yyammiicsi MOJYYUT BO3MOKHOCTH HAYYHTHCS:

* - Onepupoeamv NOHAMUAMU. HEPABEHCMB0, PeuleHue HepageHCcmed, 001acmy onpeoeienus HepaseHCmed, CUCHEMbl HEPAGEHCME,

* - peuiamv K8aopamHule YpasHeHus U YpasHe s, c800UMble K K8AOPAMHBIM ¢ NOMOWbIO MOHCOECMBEHHBIX NPe0OPaA3068aAHU;

* - pewams OpOOHO-TUHElHbIE YPAGHEHUSL,

s - pewiams npocmetiviue UppayuoHaIbHule YPAGHEeHUs

* - peuwiamv JuUHelHble YPAGHEHUs C NAPAMEMPaMU,

* - peuiamv HeCl0JCHblE YPAGHEHUS 8 YeNblX YUCTAX.

B noBceaHeBHOIi )KM3HM M NPU U3YYeHHH APYTHX NMPeEAMETOB:

* - gulOUpamv coomeemcmeylowue YpasHeHus, HepaseHcmea O COCMAGIEHUs MAMeMAmu4eckol Mo0enu 3a0aHHOU peanbHol Cumyayuu uiu
NPUKIAOHOU 3A0a4uU;

* - yMemb UHMepnpemupos8amy NOAY4eHHbIl NPU peuleHulu YpasHeHus, HepageHCcmea pe3yibmam 6 KOHmeKcme 3a0aHHOU peanbHol Cumyayuu Uiy
NPUKIAOHOU 3A0aUU.

DyHKIUH

Yyamuiicss Hay4YuTCH:

* - IIPOBEpPsATH, ABISAETCA JIM JaHHBIM rpaduk rpagukoM 3a1aHHON GyHKIMK (00paTHON MPONOPLUUOHAIBHOCTH);

* - OIpenesATh NPUOIKEHHBIE 3HAUEHUS] KOOPAMHAT TOUKU NepeceueHust rpaukoB GyHKIUH.

*  Yyamuiicsl OJYYUT BO3MOKHOCTH HAYYHTHCS:

* - Onepuposamb NOHAMUAMU. 0OIACMb ONPeOeNeHUsl U MHONCECBO 3HAUEHUL (DYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA QYHKYUU,

. - Ccmpoumv epaguru 06pamHol NPONOPYUOHATLHOCU

* - uccredosams QyHKYUIo no eé epaguxy.

TexcToBBIE 32124

Yuamuiica HAyYHTCA:

- CTPOWTH MOJIEJh YCIIOBHSA 337a4M (B BHJE TaOJIHIIbI, CXEMBI, PUCYHKA WJIM YPaBHEHUS), B KOTOPOH JTaHBI 3HAYCHHS JABYX U3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYMH, C L1EJIbIO MOMCKA PEIICHHs 3a/1auu;

- HHTEPIPETUPOBATH BEIYUCIUTEIBHBIC PE3YIBTATHI B 33/1a4€, HCCIIEIOBATh TOJTYYEHHOE PEIICHNE 3a/1a4H.

B noBcegHeBHOI )KM3HM M NPU U3YYeHHH APYTHX MPeEAMETOB:

- BBIJIBUTATh THITOTE3bI O BO3MOXKHBIX MPEACTbHBIX 3HAYCHUAX HCKOMBIX B 33J1aue BEJTUYMH (JeNIaTh MPUKUJKY).

e Yuamuiics MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- Pewwamo npocmvie u cnodcuvie 3a0auu pasHvlX munoe, a makice 3a0a4u nosblueHHOU mpPyOHOCMU,

- UCNONb306aMb PA3HLIE KPAMKUE 3aNUCU KAK MOOENU MEKCIO8 CLOJNCHBIX 3a0ay OJis NOCMPOEHUs NOUCKOBOU CXeMbl U PeuleHus 3a0a4;
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- yMemb 8b10UpaAmMb ONMUMATbHBIN MEMOO peuteHusl 3a0a4l U 0CO3HABAMb 8blOOP Memood, pacCMAmpudams pasiuitbvle Memoobl, HAX0OUMb PA3Hble
pewenus 3a0ayul, eciu 03MONCHO,

- UCCNIe008AMb BCEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0ad HA 08UICEHUe N0 peKe, PACCMAMPUBAmyb PA3Hble CUCEMbl OMCYEéma;

- 81ademb OCHOBHBLIMU MEMOOAMU PeUeHUsl 3a0ad HA CMeCU, CHILABbL, KOHYEHMPAYUU.

B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

* - gvloeNsIMb NpuU peuwleHuu 3a0ay Xapakmepucmuku paccmMampueaeMol 6 3aodaue Cumyayuu, OMmIudHble OM pedalbHbiX (me, Om KOMOpbIX
abcmpazuposaiuch), KOHCMpPYuposams HO8ble CUMYAYUU ¢ Y4EMomM SMux XapaKxmepucmux, 8 YaCMmHOCMU, NPU peueHuu 3a0ay Ha KOHYeHmpayuu,
YUUmMbLI8AMb NJIOMHOCMb 8eUeCmed;

* - pewiamsv 3a0a4u Ha 0BUdCEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCEMbl OMCYemd.

CTaTHCTHKA U Teopusi BEPOSITHOCTEH

Yyamuiicss Hay4YuTCH:

- OMKUCHIBATh U AHATIM3UPOBATH MACCUBBI YUCIIOBBIX JAHHBIX C MTOMOIIBIO MOAXOSAIINX CTATUCTUYECKUX XapaKTEPUCTHK;

* - [IPEJICTaBJIATH JIAHHBIC B BHJIE TAOIHII, TUarpamMmm, rpaduKos;

* - YyuTaTh UH(OPMALINIO, TPEICTABICHHYIO B BUJIE TaOIUIIbI, AUATPAMMBI, rpaduka.

* Yyammiics mOJYYUT BO3MOKHOCTb HAYYUTHCSH:

- Onepuposamv NOHAMUAMU: CMOIOYAmMbLE U KPY208ble OUASPaAMMbL, OUCNEpCUsl U CMAHOAPMHOe OMKIOHeHUe, CLYYAUHAs USMEHYUBOCHb,

* - u3BIEKAMb UHGOPMAYUIO, NPEOCMABTICHHYIO 8 MADIUYAX, HA OUACPAMMAX, epauKax;

* - cocmasiames mabauysl, CMpoOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

- npedcmasiams UHGOPMAYUIO ¢ NOMOWBIO KPY208 Diiepa.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NPeIMeTOB:

- u381eKamo, UHMEPNPemupo8ams U npeodpas08vleams UHGOPMAyUIo, NPeOCMasieHHy0 8 Mabauyax, Ha OUAzpamMmax, 2papukax, ompaxicarulyio
CBOUCMBA U XAPAKMEPUCIUKU PEATIbHbIX NPOUECCO8 U SGICHUL;

- onpeodensams cmamucmuieckue Xapakmepucmuky 8b100poK no mabauyam, Ouazpammam, epaguram, 8bINOIHAMb CPAGHEHUEe 8 3A8UCUMOCIIU OM YelU
peuteHus 3a0ayu.

I'eomeTpryeckne GUrypbl

Yyamuiicss Hay4YuTCH:

* - IPUMEHSTH JUIS PEIIeHUS 3a/1ad reoMeTpruueckue (DaKkThl, €CITU YCIOBHS UX MPUMEHEHUS 3aaHbl B SIBHOU (popme;

- peIIeHUIO 3a/1a4 Ha HAXOXKJIEHNE TEOMETPUICCKUX BETUYHH (JJTMHA ¥ paCCTOSTHUE, BEJTMYMHA YTJIa, TIJIOMIA/h) TI0 00pa3iiaM Ui alrOpUTMaM.

* B noBceIHeBHOM KU3HU M NIPU M3YYECHUH APYIUX NPeIMETOB:

- HCIOJB30BaTh CBOWMCTBA TE€OMETPUUECKHX (UTYp IS PEIIeHHs THUIMOBBIX 3a7ad, BO3HUKAMOIIMX B CHUTYyalMsIX ITOBCETHEBHOW >KM3HU, 3a7ad
MPAKTUYECKOT0 COAECPIKAHUS.

* Yyammiicsi MOJYYUT BO3MOKHOCTH HAYUUTHCS:

- U3BIEeKAMb, UHMEPNPEMUPOBAMb U NPEoOPA308b18aMb UHDOPMAYUIO O 2e0MEeMPUYECKUX hucypax, npeoCcmagienHyo Ha Yepmedtcax;

- 00KA3bIB8AMb 2e0MEeMPUYECKUE YMBEPIHCOCHUS,
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- 81a0emsb CMaHOApPMHOU Kiaccugpuxayuetl NI0OCKUX ueyp (mpeyeoibHUK08 u 4emulpéxy20ibHUKOB).

OTHOmIEeHHUS

*  Yyamuiicsl OJYYUT BO3MOKHOCTb HAYYHTHCSH:

- Onepuposams noHsmusaMuU. n00ooue hueyp, no0oobHbsie hucypsl, NOOOOHLIE MPEY2OTbHUKU,

npumensms meopemy Paneca u meopemy 0 npONOPYUOHATILHBIX OMPE3KAX NPU PeUleHUU 3a0ay,

Xapaxkmepuzo8ams 83aUMHOE PACNOONCEHUE NPAMOU U OKPYHCHOCHIU.

H3mepeHus M BLIYMCIEHUS

Yyammiicss HAy4YuTCs:

* - IpUMEHATH (HOPMYJIBI IEPUMETPA, TUTOIIAIH;

* - npuMeHsATh TeopeMy llucdaropa, 6a30BbIe TPUTOHOMETPUYECKUE COOTHOILICHUS JUISl BBIYUCICHUS JUITMH, PACCTOSHUMN, MJIOMAAeH B MPOCTEHIINX
clTydasix.

B noBceHeBHO KU3HM U NIPH U3YYEeHUH APYTUX MPeIMETOB:

* - BBIYUCIIITH PACCTOSHUS Ha MECTHOCTH B CTaHJAPTHBIX CHTYaLHUAX, IUIOMIATH B MPOCTEHIINX CIIydasx, MPUMEHATh (OPMYINBI B MPOCTEHIINX
CUTYaIUsIX B IOBCEAHEBHOW KU3HU.

* Yyamuiicsl OJYYUT BO3MOKHOCTH HAYYHTHCSH:

- Onepuposamv npeocmasgienusmu o Hniowaou kax eeaudure. Illpumensms meopemy Illughazopa,@aneca, gopmynvt niowaou npu peuwieHuu
MHO20ULA208bIX 3A0aY, 8 KOMOPLIX He 6ce OaHHble NPeOCmAasiieHvl A6HO, d Mpedylom 6blYUCIeHUl, ONepuposams 0oee WUPOKUM KOIUYECTBOM
dopmyn onunvl, nrowaou,

- hopmynuposams 3a0auu Ha 8bIYUCTEHUE ONUH, NIOWAOell U peulams Ux.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

- NPOBOOUMD BbIYUCTIEHUS HA MECIHOCMIL.

IeomMeTpuYecKHe MOCTPOEHUS

Yuamuiica HAyYHTCA:

* B noBceIHeBHOIi KU3HU U MPH U3YYE€HHH IPYTUX MPEeIMETOB:

- BBITIOJIHATH MPOCTEHIINE TOCTPOCHHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOIMMBIE B PEAIbHOM JKHU3HH.

*  Yyamuiicsl OJYYUT BO3MOKHOCTH HAYYHTHCS:

* B noBce1HeBHOIi KU3HU U MPH U3YYEHHUH IPYTUX NMPeIMeETOB:

- 8bINOJIHAMb NpOCMeliuiue NOCMPOEHUs HA MECMHOCMU, HeODX0OUMbLE 8 PEanbHOU HCUSHU,

- OYeHUBamb pasmepsl PeaibHbIX 00bEKMO8 OKPYAHCAIOUWE20 MUPA.

I'eomeTpuyeckue nNpeodpa3oBaHus

Yyammiics HAy4YuTCs:

* - CTPOUTH QPUTYPY, CAMMETPUYHYIO TaHHOU (UTYpe OTHOCUTEIHFHO OCH M TOUKH.

B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX MPEIMETOB:

* - pacmo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
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*  Yyamuiicsl OJYYUT BO3MOKHOCTH HAYUHTHCSH:

* - onepuposamv NOHAMUEM OBUICEHU U Npeobpa308anus No0odus, 61a0emv NPUEMaMu NOCMPOeHUs @ueyp € UCNONb308AHUEM OBUNCEHUN U
npeobpazosanuti no0ooUs, NPUMEHAMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHLIX NPeOMemax U 6 pedaibHblX CUMYAYUAX OKPYICAIOUe20
mupa;

* - cmpoums ueypy, no00OHYIO OAHHOU, NOIBL30BAMBCIL CEOUCMBAMU NOO0OUsL 0151 000CHOBAHUS CBOICME huzyp.

B noBceaHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NPeIMETOB:

* - npUMeHAmMb N000OUE 0151 HOCMPOEHUL U BbIYUCTEHULL.

HcTopus MaTeMaTHKHU

Yyamuiicss Hay4YuTCH:

- OnuceIBaTh OTACNBHBIE BHIAAIOIINECS PE3YIbTaThl, IOJYyYEHHBIC B XO€ PA3BUTHUA MaTEMATHKHU KaK HAYKU;

- 3HaTh IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOU HCTOPUEH;

- IOHUMATh POJIb MATEMATHKH B pa3BUTUH Poccum.

*  Yyamuiicsl OJYYUT BO3MOKHOCTb HAYYHTHCS:

- copMUpOBaTH MPEACTaBICHUS O MaTEeMaTHKE KaK O METOJe IMO3HaHUs JEHCTBUTENBbHOCTH, MO3BOJIAIOIIEM OMKCHIBATH M H3YYaTh PEaIbHbBIC
MIPOIIECCHI U SIBJICHUS;

- OCO3HaHHE POJIU MaTeMaTUKH B pa3BuTuu Poccun u mupa;

- BO3MOYKHOCTh TIPUBECTU IIPUMEPHI U3 OTEYECTBEHHON M BCEMUPHOM UCTOPUM MAaTEMaTHYECKUX OTKPBITUH U UX aBTOPOB.

MeToabl MATEMATHKH

Yuamuiicd HAyYHTCH:

- BEIOMPATh TOIXOMSAIINIA U3Y4EHHBIN METOT ITIsl PEIICHIH U3YYE€HHBIX TUTIOB MAaTEMaTHIECKUX 3a]1a4;

- IPUBOAMTH IPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B OKpY Karollel A1eHCTBUTEILHOCTH U MPOU3BEIEHUSIX UCKYCCTBA.

*  Yyamuiicsl OJYYUT BO3MOKHOCTb HAYYHTHCS:

- UCNONIBL3YS U3YUEHHble MemOoobl, NPOBOOUMb OOKA3AMENbCMBO, 8bINOIHAMb ONPOBEPIHCEHIUE.

9 knacc JInuyHOCTHBIE pe3yJIbTAThI

YV evinycknuka 6yoym cghopmuposanbi:

-aTPUOTU3M, YBaKEeHHE K OTedecTBY, K IPOLUUIOMY M HACTOSALIEMY MHOTOHAIMOHAIBHOTO Hapojaa Poccnn, 4yBCTBO OTBETCTBEHHOCTH M JIONTa MEPEN
Ponunoit, naentudukamnus ceds B KadecTBe rpaxaaHuHa Poccuu, CyObeKTHBHAS 3HAYMMOCTH HCIIOJIB30BAHUS PYCCKOTO S3bIKA U SI3IKOB HApOJIOB
Poccun, oco3Hanue u omymieHne JTUYHOCTHOW COMPUYACTHOCTH CYyAbOE poccuiickoro Hapoja). Oco3HaHWE STHUYECKOW MPUHAICKHOCTH, 3HAHHUE
UCTOPHH, S3bIKA, KYJIBTYPHI CBOETO HAapO/a, CBOETO Kpasi, OCHOB KYJIbTYpPHOIO Haclieaus HapoJoB Poccuu u yenoBedyecTBa (MIEHTHYHOCT YEJIOBEKA C
POCCUICKOM MHOTOHAlIMOHAJIBHOW KYJBTYPOW, CONPUYACTHOCTH HMCTOPUHM HAPOJOB M TOCYJApPCTB, HAXOAUBIIMXCS HAa TEPPUTOPUHM COBPEMEHHOMU
Poccun); mHTepuopH3anys TYMAHUCTHUECKUX, JIEMOKPATHMUECKHMX M TPAAMIMOHHBIX IEHHOCTEHl MHOTOHAIMOHAJIBHOTO POCCHUIICKOrO OOIIEeCTBa.
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Oco3HaHHOE, YBOXXUTEIBFHOE M JOOPOKEIAaTEIbHOE OTHOIICHHE K UCTOPUH, KYJIbTYpEe, PEIUTHH, TPAJAULIUAM, SA3bIKaM, IEHHOCTSIM Hapo1oB Poccuu u
HapOJIOB MHpA.

- OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH yYalluxcs K CaMOpa3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMU K
O00Y4YECHHIO ¥ TTO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IMOCTPOSHHIO NAbHEHIICH WHANBUAYAILHOW TPACKTOPHH 00pa30BaHM I
Ha 06a3e OPUEHTUPOBKHU B MHpe Tipodeccuii u npodeccuoOHANBHBIX MPEAMOYTEHUH, C YIETOM YCTOMYUBBIX MTO3HABATEIBHBIX HHTEPECOB.

- pa3BUTHE MOPAIBHOTO CO3HAHWS M KOMIIETEHTHOCTH B PEIICHHWH MOPAIBHBIX MpPOOJEM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (OPMHpPOBAHUE
HPAaBCTBCHHLIX YYBCTB W HPABCTBCHHOI'O IIOBCACHUA, OCO3HAHHOTO M OTBCTCTBCHHOI'O OTHOHICHHUA K CcOOCTBEHHBIM MMOCTYIIKaM (CHOCOGHOCTB K
HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAKHTEIBHOE OTHOIICHHWE K PEIUTHO3HBIM YYBCTBAM, B3IVISIJIAM JIOJCH WM HX
OTCYTCTBHIO, 3HAHWEC OCHOBHBLIX HOPM MOpaJid, HPABCTBCHHBIX, AYXOBHBLIX HWACAJIOB, XPAHUMBIX B KYJIbBTYPHBIX TpaauludX HaApOAOB POCCI/II/I,
TOTOBHOCTh Ha MX OCHOBE K CO3HATEJIBHOMY CAMOOTPAaHWUYCHUIO B MOCTYIKAX, MOBEICHUH, PACTOUUTEILHOM MOTPEOUTENLCTBE; CHOPMUPOBAHHOCTH
IIpe/ICTaBICHU 00 OCHOBaX CBETCKOW 3TUKHU, KyJIbTYpPbl TPAJULIMOHHBIX PEJIUTHI, UX POJIM B Pa3BUTUU KYJIbTYpbl U UCcTOpUM Poccuun u yenoBeuecTsa,
B CTaHOBJICHUU TPAXKIAHCKOTO OOINECTBA M POCCHICKON TOCYIAPCTBCHHOCTH; MOHMMAHHWE 3HAYCHUs HPABCTBEHHOCTH, BEPhl M PEIUTHH B JKU3HU
4enoBeka, ceMbr u obmiectBa). CHopMHUPOBAaHHOCTH OTBETCTBEHHOTO OTHOWICHHS K YYCHHUIO; YBOKUTEIHLHOTO OTHOIICHHS K TPYAY, HAIUYHE OMBITA
y4acTHsl B COIMAIbHO 3HAUYMMOM Tpyzde. Oco3HaHWE 3HAUEHUS CEMbHM B JKM3HHM 4YelIOBEKa M OOIECTBAa, MPHUHATHE LEHHOCTH CEeMEWHOHN >KU3HU,
YBKHUTEIFHOE U 3200TIMBOE OTHOIIICHHUE K WICHAM CBOCH CEMBHU.

-1IEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOLICCTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO COLUAIBHOE,
KYJIbTYpHOE, SI3BIKOBOE, JYXOBHOE MHOTOO0pa3ne COBPEMEHHOTO MHUPA.

-CO3HAHHOE, YBAXHUTEIbHOE U J0OpOXKeIaTeIbHOE OTHOIIEHHE K JIPYroMy YeNOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYpe, S3bIKY, BeEpe,
IpaXJaHCKON MO3UIMU. ['0TOBHOCTB U CITOCOOHOCTH BECTH JAMAJIOr C APYTMMHU JIFOAbMH M JIOCTUTATh B HEM B3aMMOINOHUMAaHHUS (MAECHTUDHUKAIMS CeOst
KaK TIOJIHOTIPABHOTO CyOBEKTa OOIIeHHS, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 0Opa3a mapTHepa MO JHajiory, TOTOBHOCTh K KOHCTPYHPOBaHHUIO oOpasa
JOMYCTUMBIX CITIOCOOOB JIMAIOra, TOTOBHOCTh K KOHCTPYHPOBAHMUIO MTpOIEcca AUAI0ra Kak KOHBEHIIMOHUPOBaHUS HHTEPECOB, MPOLEAYP, TOTOBHOCTh U
CIOCOOHOCTH K BEJCHUIO IIEPETOBOPOB).

-OCBOEHHUE COLIMAIBHBIX HOPM, IIPaBUII TOBEJICHHSI, posiel 1 (opM COLMaIbHON KU3HU B TpyIIax U cooOIIecTBax.

-(opMHUpOBaHUE IIEHHOCTH 3/I0POBOT0 U O€30MacHOT0 00pa3a KU3HH.

-3CTETUYECKOTO CO3HAHMs Yepe3 OCBOECHUE XYJOXKECTBEHHOI'O Hacjenusi HapoioB Poccum M Mupa, TBOPUECKOW MAEATENBHOCTH 3CTETUYECKOTrO
xapakrepa (CIoCOOHOCTh MOHUMATh XYJ10’KECTBEHHbIE MTPOU3BEACHMS, OTPaXKaroIINe pa3Hble ATHOKYJIBTYPHbIE TpaJuLUK; CHOPMUPOBAHHOCTH OCHOB
XYZ0)KECTBEHHON KyJNbTYyphl OOYYalOIIUXCS KaK 4YacTh MX OOIIel JTyXOBHOM KyNIbTyphl, Kak 0co00ro crmoco0a IMO3HAHUS JKU3HU U CPEJCTBa
OpraHu3aIi OOIICHUS; ICTETUYECKOE, IMOIMOHAIFHO-IIEHHOCTHOE BHJCHHE OKPYXAIOIIEr0 MHpPA; CIOCOOHOCTh K AMOIMOHAIEHO-IIEHHOCTHOMY
OCBOCHHIO MUPA, CAMOBBIPAKEHHUIO U OPUEHTAIMH B XY/10’KECTBEHHOM U HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPHI.

PeryasituBubie YY /|

Buinycknux nayuumcs:

CaMoCTOATeNBHO OIpeNeNATh LeNu OOyueHHs, CTaBUTh U (OpMYJIMpPOBATh HOBBIE 3a/aud B ydeOe M IMO3HABATENBHOM N1EATENbHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOEH MM03HABATEIbHON AESITETbHOCTH.
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-aHAJIM3UPOBATH CYIIECTBYIOILINE U TUNIAHUPOBATH OyAyIIne 00pa3oBaTeIbHbBIC PE3yIbTATHI;

UACHTU(PUIMPOBATE COOCTBEHHBIE MPOOIIEMBI U OIIPEJEIIATh [IaBHYIO IPo0IeMy;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBbL, (POPMYITHPOBATH TUIIOTE3bI, IPEIBOCXUILATH KOHEUHBIN PE3yIIbTAT;

CTAaBUTb 1I€JIb I€ATEIILHOCTH Ha OCHOBE OINPE/IETIEHHOM POOJIEMBI U CYLIECTBYIOIINX BO3MOKHOCTEH;

-popmynupoBaTh yueOHbBIE 3a/1a4M KaK [Iard JTOCTUKECHHUS TIOCTABICHHOHN IeNTN IeATEIbHOCTH;

-000CHOBBIBATH 1I€JIEBbIE OPUEHTUPBI U IPUOPUTETHI CCHIJIKAMH Ha IIEHHOCTH, YKa3bIBasi U 000CHOBBIBAs JIOTHYECKYIO MOCJIEJOBATEILHOCTD I11aroB.
-CaMOCTOSITEIbHO UIAHUPOBATh MYTH JOCTHKEHUS LeNed, B TOM YHCJe allbTepHATHBHBIC, OCO3HAHHO BHIOMpATh Hambosiee 3¢ eKTUBHbBIE CIIOCOOBI
peleHys yueOHbIX U 03HaBaTEIbHBIX 3aau.

-OIpeesTh HE0OX0AUMbIE IEHCTBUE(s) B COOTBETCTBUU C Y4€OHOM 1 MTO3HABATEJILHOM 3a7aueil U COCTABJIATH QITOPUTM UX BBIIIOJHEHUS;
-000CHOBBIBATh U OCYIIECTBIATH BbIOOP Hanbosee 3¢ (HeKTUBHBIX CIIOCOOOB pelieHHs yueOHbIX U I03HABATENIbHBIX 3a/1a4;

-ONpeAeNATH/HAXOUTh, B TOM YHUCIIC U3 MPEIJI0KCHHBIX BApUAHTOB, YCIIOBUS JUISI BBITIOJHEHUS Y9eOHON M IMO3HABATEIBHOM 3a/1a4H;

-BBICTpaNBaTh >KU3HEHHBIC IJIaHbI HAa KPAaTKOCPOUYHOE Oyayliee (3asBIATH LiENEBble OPHUEHTUPbI, CTaBUTh AJEKBAaTHbIE UM 3aJayd U IpejlaraTb
NeNCTBUS, yKa3bIBasi U OOOCHOBBIBAsI JIOTHYECKYIO MOCIIE10BATEILHOCTD 11ATr0B);

-BBIOMPATh U3 NPEJIOKEHHBIX BAPMAHTOB U CAMOCTOSITENILHO UCKATh CPEJCTBA/PECYPChI I PELICHHS 3a1a4n/JOCTHKEHHS LIeNH;

-COCTABJISITh I1JIaH pelIeHUs [TPOOIeMbI (BBIIIOJHEHUS IPOEKTa, IPOBEACHUS UCCIIEI0OBaHUS);

-ONpeAeNATh NOTEHIUAIbHbIE 3aTPYIHEHHS [IPU PELIEHUH y4eOHO! U M03HaBaTeIbHOM 3a/1a4M U HAXOIUTh CPEJCTBA Ul UX YCTPaHEHMS,;

-OIIMCBIBATh CBOM OIBIT, OPOPMIISISL €70 JUISl IEPENAaYM IPYTUM JIFOJIM B BUJIE TEXHOJIOTUU PELICHUS MPAKTUYECKUX 3a/1a4 OIPEAEICHHOro KJlacca;
-IIJIJAHUPOBATH M KOPPEKTHUPOBATH CBOIO MHAMBHYaTbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

- COOTHOCHUTb CBOU ACHUCTBHS C IIAHUPYEMBIMHU PE3YJIbTaTaMHU, OCYILECTBIATh KOHTPOJIb CBOEH IEATENBHOCTH B MPOLECCE JOCTHKEHUS pe3ysbTaTa,
OTIpEEIATh CIOCOOBI IEUCTBUN B paMKax MPe/UI0KEHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUHU C U3MEHSIOLIEIHCS
CUTyaLHen.

-OIpeiesITh COBMECTHO C NIEAaroroM U CBEPCTHUKAMU KPUTEPUH INIAHUPYEMBIX PE3YyIbTaTOB U KPUTEPUU -OLIEHKH CBOEH y4eOHOI 1eTeNbHOCTH;
-CHCTEeMAaTU31UPOBaTh (B TOM YKCIIE€ BEIOUPATh MPUOPUTETHBIE) KPUTEPUH IIAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH J1eATENbHOCTH;

-0TOMpaTh MHCTPYMEHTHI JJIsl OLIEHWBAHHUS CBOEH NEATENbHOCTH, OCYLIECTBISITH CAMOKOHTPOJIb CBOEH NEATENbHOCTH B paMKaX MpPeIIoKEHHBIX
ycJ0BUH U TpeOOBaHUM;

-OLIEHUBATh CBOIO JI€ATEIbHOCTh, ApIYMEHTUPYS NPUUYUHBI JOCTUKEHUS UM OTCYTCTBUS IUIAHUPYEMOTO Pe3yibTaTa;

-HaXxOJUTh JIOCTaTOYHBIE CPEACTBA JUIS BBINOJHEHHS y4eOHBIX JeMCTBUI B M3MEHSIOLICHCA CUTyallMd W/WIM TPH OTCYTCTBHM IUIAHHUPYEMOTO
pe3yJbTara;

-paboTasg MO CBOEMY IIJlaHy, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO JAEATEIbHOCTb HAa OCHOBE aHajiM3a W3MEHEHMH CUTyalluu Ui TOJy4eHHs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MTPOIYKTa/pe3ynbTara;

-yCTaHaBJIMBATh CBSA3b MEXKIY IMOJYyYEHHBIMH XapaKTEPUCTUKAMM NPOAYKTa M XapaKTEpUCTHUKAMHU Ipolecca AEATEIbHOCTH M IO 3aBEpLICHUH
NEeATEIbHOCTH MpeyiaraTb N3MEHEHNE XapaKTEPUCTHK IIPoLecca JUIsl MOJYyYEHHs] YITyYIIEHHBIX XapaKTEPUCTHK POTYKTa;

-CBEPSTH CBOM JICHCTBUS C LIENbIO U, TP HEOOXOJUMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSITENBHO.

-OLIEHUBATh MPAaBUIILHOCTD BBIMOJIHEHUS yUeOHOM 3a/1auk, COOCTBEHHbBIE BO3MOYKHOCTH €€ PEIIeHHUS.
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-ONpeAeNATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BBHITIOJHEHUS y4eOHOM 3a1auu;

-aHAJIM3UPOBATH U 0OOCHOBBIBATH IIPUMEHEHNE COOTBETCTBYIOIIETO HMHCTPYMEHTAPHS JUIsl BBIMIOJIHEHUS Y4€OHOH 3a/1a4H;

-CBOOO/IHO TIOJIb30BaThCSI BHIPAOOTAHHBIMH KPUTEPUSMH OLICHKH W CAMOOLIEHKH, MCXOMS W3 LN M MMEIOUIMXCS CPENCTB, pa3iuyas pe3yiabTaT U
CIOCOOBI IEMCTBUI;

-OLICHUBATH MPOIYKT CBOCH JESITEIBHOCTH MO 33JJaHHBIM W/WJIA CAMOCTOSITENILHO ONPEIEIICHHBIM KPUTEPHUSIM B COOTBETCTBHUH C IIEIIBIO ICATEILHOCTH;
-000CHOBBIBATh JOCTHKUMOCTb LI€IH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOUX BHYTPEHHUX PECYPCOB U AOCTYIIHBIX BHEIIHUX PECYPCOB;
-(puxcupoBaTh M aHAIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

-BJIa/IETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PELIEHUH 1 OCYILECTBJICHUsI OCO3HAHHOTO BHIOOpA B y4eOHON U M03HABATEIbHOM.
-Ha0NII0aTh M aHAJIM3HPOBATh COOCTBEHHYIO y4YeOHYIO M TIO3HABaTEIIbHYIO NESATENBHOCTh W ACATENBHOCTh JIPYTUX OOYYaIOIUXCsS B IPOLECCE
B3aUMOIIPOBEPKU;

-COOTHOCHUTH peasibHbIC U IUTAHUPYEMbIE PE3yIbTaThl HHIUBHIyaIbHON 00pa30BaTebHON AEATEIBHOCTH H JIENIaTh BHIBOJIBL,

-IPUHUMATh pellleHue B y4eOHOM CUTyallui U HECTU 3a HETO OTBETCTBEHHOCTb;

-CaMOCTOSITEIIBHO OMPEEIISATh IPUUMHBI CBOETO YCIIeXa MIIM HEeyClleXa U HaXOJUTh CIOCOOBI BEIX0/1Aa M3 CUTYallul HEYCIIeXa;

-pETPOCIIEKTUBHO OIPENEIIATh, KAKKE ACHCTBUS M0 PELICHUIO y4eOHOW 3aaul WM HapaMeTpbl 3TUX AECHCTBUHA NPUBENU K MOJYYEHHIO UMEIOIIErocs
MPOIyKTa Y4eOHOM A TEIHHOCTH;

-JIEMOHCTPUPOBATh MPUEMbI PEryJIALUN NCUXO()U3HOIOTHYECKUX/ IMOLMOHAIBHBIX COCTOSHUM JUIs TOCTHXKEHUS dPdeKTa YCOKoeHUs (yCTpaHeHHs
SMOIMOHAIBHON HANpPsHKEHHOCTH), 3¢deKrTa BoccTaHOBIEHHsS (ocnalneHuss NposiBIEHWA yTtomuieHus), 3(dexra axTuBH3ammu (TOBBIIICHUS
NCUXO(PHU3UOTIOTHYECKON PEaKTUBHOCTH).

ITo3HaBaTenbHblie YY /1

Buinycknux nayuumecs

-ONpeAeNATh MOHATHSA, CO3/IaBaTh 0000IIEHNS, yCTaHABIMBATh AHAIOTUH, KIaCCU(PHUIIMPOBAThH, CAMOCTOSITEIbHO BIOMPATh OCHOBAHUS M KPUTEPHHU IS
Ki1accu()MKaIluK, YCTaHABIIMBATh PUYNHHO-CIICACTBEHHBIE CBS3H, CTPOHUTD JIOTHYECKOE PacCyKIEHUE, YMO3aKItoUeHne (MHIYKTHBHOE, IEAYKTHBHOE,
10 QHAJIOTUH) U JIeNaTh BHIBOJBI.

-10I0MPaTh CJIOBA, CONOYMHEHHBIE KIIFOUEBOMY CIIOBY, OTIPEIEISIONINE €T0 TPU3HAKHA U CBOHCTBA;

BBICTPANUBATh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO U3 KJIFOUEBOT'O CJIOBA U COMOJYMHEHHBIX €MY CIIOB;

-BBIICTISTH OOUIHIA MPU3HAK JIBYX WJIM HECKOJBKUX MPEIMETOB WU SIBJICHUH U OOBSCHSITH UX CXOJICTBO;

O00BEIUHATH MIPEIMETHI U SBJICHUS B TPYIIIHI 110 ONPEesIEHHBIM MPU3HAKaM, CPaBHUBATh, KJIaCCU(PULIMPOBATh U 00001IaTh (PAKTHI U SBICHUS;
-BBIJICTISITH SIBJICHHE U3 OOIIETo psifa JPYTruX sSBICHUL;

-ONpeAeNsaTh O0OCTOATENbCTBA, KOTOpPbIE IPEIIISCTBOBAIM BO3HUKHOBEHMIO CBA3M MEXKIY SBICHMSAMU, M3 OTUX OOCTOATENHCTB BBIACIATH
OTIPEIEIISAIONINE, CIOCOOHBIE OBITh TPUYMHON TAaHHOTO SIBIICHUS, BBISIBIISATH TIPUYHUHBI U CIIC/ICTBUS SIBIICHUI,

-CTPOUTH PacCyKICHHUE OT OOIINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SBJIEHUH K OOIIMM 3aKOHOMEPHOCTSM;

-CTPOUTH pacCyKICHHE Ha OCHOBE CPAaBHEHHUS IPEAMETOB U SIBJICHUH, BBIACTISS IPH STOM OOIINE TPU3HAKY;

-M3J1araTh NOJIY4YEHHYIO0 HH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoii 3a1auu;
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-CaMOCTOSITEIbHO YKa3bIBaTh Ha HWH(POPMALIMIO, HYXJAIOUIYIOCS B MpPOBEpKE, NpelaraTb M MPUMEHATh CIOCO0 TPOBEPKU JIOCTOBEPHOCTH
nHpopManuu;
-BepOaIM30BaTh SMOIMOHAILHOE BIICUYATIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;
-00BSACHATH SBJICHMSI, MPOLIECCHI, CBS3M U OTHOLICHMS, BBIABISEMbIE B XOJE IO3HABATENBHOM M MCCIENOBATEIBCKOW AEATENBHOCTU (IIPUBOAMUTH
00BsICHEHHUE ¢ U3MEHEHHEM (OPMBI MIPEICTABICHUS; OOBSICHATH, IETATU3UPYS WU 0000111ast; OOBSICHSITH C 3aJAaHHOW TOYKH 3pEHU);
-BBISIBJISITH M HA3bIBATh IPUYMHBI COOBITHS, SIBICHHS, B TOM YKCJI€ BO3MOXHbIE / HanboJiee BEpOSTHbIC IPUYMHBI, BO3MOXKHbIE TIOCIEICTBUS 3aJaHHON
MPUYHHBI, CAMOCTOSATEIBHO OCYIIECTBIISA IPUYMHHO-CIICICTBEHHBII aHaAN3;
-JleJ1aTh BBIBOJI HA OCHOBE KPUTHYECKOI'O aHaJIM3a pa3HbIX TOYEK 3PEHMs, MOATBEPKIaTh BBIBOJ COOCTBEHHOW apryMEHTalUMe MM CaMOCTOATEIBHO
MOJTyYCHHBIMH JaHHBIMH.
-C03/1aBaTh, IPUMEHSTh U IPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJIEM U CXEMBI JIJIS peIlieHUs y4eOHBIX U TI03HABATENIbHBIX 3a/1a4.
-0003HaYaTh CUMBOJIOM H 3HAKOM IPEIMET U/WIIH SBIICHUE,
-ONpPEeAEIATh JJOTHUECKUE CBSI3M MEXy IPeIMETaMU U/UIIH SIBIICHUSIMH, 0003HAa4YaTh JAHHBIE JIOTHYECKHUE CBSI3U C TOMOIbIO 3HAKOB B CXEME;
-c037aBaTh a0CTPAKTHBINA WK PeaTbHbI 00pa3 nmpenaMeTa U/ SBICHUS;
-CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBMI 3aJjaudl U/UJIH cIloco0a ee peleHms;
-co37aBaTh BepOalbHbIC, BEIIECTBEHHBbIE M MH()OPMAIIIOHHBIE MOJEIN C BBIACICHHEM CYIIECTBEHHBIX XapaKTEPHCTHK OOBEKTa Ui ONpEACICHUS
crioco0a peleHus 3a/1a4d B COOTBETCTBUH C CUTYyallUeH;
-IpeoOpa30BBIBATH MOJIEIIH C IIEIIBIO BBISBICHHS OOIIMX 3aKOHOB, ONPEACIISIONINX TAaHHYIO IPEAMETHYIO 00J1aCTh;
-IEPEBOANTD CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) MH(OPMAIUIO U3 rpaduyeckoro uin ¢GpopMaln30BaHHOTO (CUMBOJIBHOTO) MpE/CTaBICHHS B
TEKCTOBOE, U HA0OOPOT;
-CTPOUTH CXEMY, ITOPUTM JIEHCTBUSA, UCTIPABIISITh WM BOCCTAHABIMBATH HEU3BECTHBIN paHee aITOPHTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00 BEKTe,
K KOTOPOMY IIPUMEHSIETCS aITOPUTM;
-aHaJIM3UPOBaTh/peIEKCUPOBATh OMNBIT pa3paboTKU U pealu3alu yueOHOro MpoeKTa, UCcCiae0BaHus (TEOPETUYECKOr0, SMIUPUUIECKOT0) HA OCHOBE
MPEUI0KEHHON POOIEeMHOM CUTYyallK, TOCTABIEHHOMN 1eTN W/WJIM 33JJaHHBIX KPUTEPUEB OLIEHKU MPOJIyKTa/pe3ybTara.
-HaXOJIUTh B TEKCTE TpeOyeMyo HHPOpMAIHIO (B COOTBETCTBUHU C LEJISIMHU CBOEH 1€ATEIbHOCTH);
OPHEHTUPOBATHCS B COJCPKAHUU TEKCTa, IOHMMATh LIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;
-yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOIIECCOB;
-pe3IOMUPOBATh IVIABHYIO UJICI0 TEKCTA;
peoOpa3oBhIBaTh TEKCT, «IIEPEBOJIS» €T0 B IPYTYI0 MOAATBFHOCTh, HHTEPIIPETUPOBATh TEKCT (XYIOKECTBEHHBI W HEXYIOKECTBECHHBIH — Y4eOHBIH,
HAYYHO-TIONYJISIPHBINA, HH()OPMAIIMOHHBIN, TEKCT );
KPUTHYECKH OIICHUBATh COJICpKaHNe U (OpPMY TEKCTa.
-OnpeAensaTh He0OOXOAMMBbIE KITFOUEBbIe TOMCKOBBIE CI0BA M 3alIPOCHI;
-OCYIIECTBIISITh B3aUMOJICHCTBHE C 3JIEKTPOHHBIMH TTOUCKOBBIMU CHCTEMAaMU, CIIOBAPSIMH;
-(opMHpOBaTH MHOXKECTBEHHYIO BBIOOPKY M3 IOUCKOBBIX HCTOYHHUKOB JJIs1 OObEKTUBU3ALIUH PE3YIbTATOB ITOMCKA,
-COOTHOCHUTH TOJTyYEHHBIE PE3YIbTATHI IOMCKA CO CBOCH NEATETHHOCTHIO.
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KommyHukarusubie YY /|

Buinycknux nayuumes

-OpraHu30BBIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIHHOCTh C YYHUTEIEM M CBEPCTHUKAMH, padOTaTh WHAWBUAYAIBHO W B TPYIIIIE:
HaxOJUTh OOIIEe PEIICHHE M pa3pelarh KOH(MIUKTH Ha OCHOBE COIJIACOBAHUS TO3WIMK M ydeTa MHTEPECOB; (OPMYIHpPOBATh, apryMEHTHPOBATh U
OTCTauBaTh CBOC MHCHHE.

-OMPEeIeNIATh BO3MOXKHBIE POJIM B COBMECTHOM JEATEIIBHOCTH;

-UI'PaTh ONPEICICHHYIO POJIb B COBMECTHOM JIESITENBHOCTH;

-IIPUHUMATh TIO3HUIMI0 COOECEHUKA, TIOHUMAsl MO3UIMIO APYTroro, pa3auvyarh B €ro peud: MHEHHE (TOYKY 3PEHHsI), JOKA3aTelbCTBO (apryMEHTHI),
(aKThI; TUIIOTE3bI, AaKCHOMBI, TCOPHH;

-OMpeeNsITh CBOU ACHCTBUS U JCHCTBHS MapTHEPa, KOTOPHIE CIIOCOOCTBOBAIN WJIH MPEMSATCTBOBAIU MPOAYKTUBHON KOMMYHUKAIINU;

-CTPOUTH MTO3UTHUBHBIC OTHOIIIEHHUS B MPOIECCE YyUeOHOH M MO3HABATEIBLHOMN IESITEIIbHOCTH;

-KOPPEKTHO U apryMEHTUPOBAHHO OTCTAWBaTh CBOIO TOUKY 3PEHHUS, B AUCKYCCUU YMETh BBIIBUTaTh KOHTPAPTYMEHTHI, iepedpazupoBaTh CBOKO MbBICIb
(BIazgeHre MEXaHU3MOM DKBHUBAJICHTHBIX 3aMCH);

-KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM TIpHU3HABATh OINMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

-OpraHU30BbIBATh YU€OHOE B3aUMOCHCTBHE B IpyIe (OMPeAessITh OOIIUE [IE]TH, PACTIPEACIIATh POJIH, JOTOBAPUBATHCS APYT C IPYTOM H T. 11.);
-YCTPAHATh B paMKax JHajora pa3pbiBbl B KOMMYHHUKAIIUN, 00YCIOBIICHHBIC HEITOHMMAHUEM/HETIPUSTHEM CO CTOPOHBI cOOeCeTHUKA 3a1a4u, (GopMbl
WJIA COAEp KaHUs ThaJIora.

-0CO3HAHHO KCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUH C 33[ja4eii KOMMYHHKAIUH 7Sl BEIPAXKEHHSI CBOUX UYBCTB, MBICIICH U MOTPEOHOCTEH ISt
IJTAHUPOBAHUSA U PETYJIALMN CBOCH NEATEIbHOCTH; BIAJICHUE YCTHON U MUCbMEHHOW PEYBI0, MOHOJIOTUYECKOM KOHTEKCTHON PEYBIO.

-OMpeeNsaTh 3a1a4y KOMMYHHKAIIUU U B COOTBETCTBUU C HEH OTOMpATh pedyeBble CPEICTBA;

-0TOMpaTh ¥ UCIOJB30BaTh PEUEBHIE CPEJICTBA B MPOIECCE KOMMYHHUKAIIUU C APYTUMH JIFOJbMHU (JIUAJIOT B Mape, B MAJIOW TPYIINE U T. 1.);
-TIPEACTABIATh B YCTHOM WM MUCHbMEHHOUN (hopMe pa3BEpHYTHIH IJIaH COOCTBEHHOM e TENbHOCTH;

-COOII0IaTh HOPMBI TTYOJTUYHOM peyH, PEerJIAMEHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBUU C KOMMYHUKATUBHOM 3aa4eii;

-BBICKA3bIBaTh U 00OCHOBHIBATH MHEHHE (CYXKICHHE) U 3aIpallliBaTh MHEHHE MapTHEpPa B paMKax JUAaJora;

-IIPUHUMATH PEIIEHNE B X0JI€ TUAJIora U COTJIaCOBBIBATh €T0 C COOECETHUKOM;

-CO3/1aBaTh MUCHbMEHHBIE «KIUIITUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C UCIIOJIb30BAHUEM HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

-MCTI0JIb30BaTh BEpOAJIbHBIE CPEICTBA (CPEACTBA JIOTHIECKOM CBSI3H) VISl BBIICIICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

-HCTI0JIh30BaTh HEBEPOATbHBIE CPENICTBA WIIM HATIISITHBIC MaTepUabl, TOArOTOBIEHHBIE/OTOOPAHHBIE O] PYKOBOJICTBOM YUUTEIIS;

-lIeJIaTh OLICHOYHBIM BBIBOJ O JOCTH)KEHUM €AW KOMMYHHMKAIIMM HEMNOCPEACTBEHHO IIOCIE 3aBEPIICHUS KOMMYHUKATUBHOTO KOHTaKTa |
000CHOBBIBATh €rO0.

-IICJICHANPABIIEHHO MCKAaTh W MCIOJIL30BaTh HHGOPMAIIMOHHBIE PECYPChI, HEOOXOIUMBIC JIJIsi PEIICHHS YYEOHBIX W MPAKTUYECKHUX 3a/1a4 C TTOMOIIBIO
cpencts UKT;

38



-BBIOMpATh, CTPOUTH M HCIIOJIB30BaTh aJIeKBaTHYI0 HMH(OPMAIIMOHHYIO MOJETb s Tepedadyd CBOMX MBICIEH CpEICTBAMU €CTECTBEHHBIX U
(OpMaNbHBIX S3BIKOB B COOTBETCTBHHU C YCIOBUSIMH KOMMYHUKAIINY;

-BBIACTIATH WH(OPMAIIMOHHBIN aCMIEKT 3a/1a4M, ONIEPUPOBATh NaHHBIMH, CIOIH30BATH MOJIENb PELICHUS 3a/IauH;

-ACIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKJIIOYash BBIOOP aJEeKBATHBIX 3a/au€ WHCTPYMEHTAJIBHBIX IPOTPAaMMHO-AINApaTHBIX CPEICTB H
CEpBUCOB) JJISi PEUICHUsT WH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX y4eOHBIX 3a/a4, B TOM 4YHCIE: BBIYHCICHHE, HAMMCAHHE MUCEM, COYMHEHU,
TOKJIaJ0B, pedepaToB, CO3AaHNe MTPE3CHTALUN U 1Ip.;

-MCIIOJIb30BaTh HH(POPMALIUIO C YI€TOM STHUECKUX U MPABOBBIX HOPM;

-co3/1aBaTh MH(OPMAIIMOHHBIE PECYpChl PA3HOTO THMA W JUIS PasHbIX ayAWTOpHH, coOmogare WH(GOPMANMOHHYIO THUTHEHY M IpaBWIa
MH(POPMAIIMOHHON 0€30MaCHOCTH.

IIpeameTHbIe pe3yJbTaThI

Yucaa

BbInyCKHUK Hay4uTCH:

-HCIIOJIb30BAaTh MPU3HAKH ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BHIOIHEHUN BRIYUCIICHUHA 1 PEIIICHUU HECIOXKHBIX 3a71a4;

B noBceqHeBHOI KU3HHM M NIPH U3yYEeHUH APYTUX MPeIMETOB:

-BBITIOJHSTH CPABHEHUE YHCEN B PEATIbHBIX CUTYAIHX.

*  BBINYCKHHMK MOJYYHT BO3MOKHOCTh HAYYHTHCH:

-Onepuposamuv NOHAMUAMU: MHOHCECTNBO OCUCMBUMENbHBIX YUCE]l, 2e0MeMPUIecKas UHmMepnpemayusi 0eticmeumenbHbiX Yucei,

-ynopa0ouU8ams YUCIA, 3aNUCAHHbIE 8 BUOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpodU;

-naxooumv HOJ] u HOK uucen u ucnonvzosame ux npu pewienuu 3a0ay.

B noBceaHeBHOI )KM3HU M PU U3YYeHHUH APYTHX MPEIMETOB:

*  -8bINOJHAMb CPABHEHUE Pe3YIbMAmOo8 bIUUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCie NPUOTIUINCEHHBIX GbIYUCTEHULL

*  -COCMAaBIAMb U OYEHUBAMD YUCLOBbLE 8bIPANCEHUS NPU PEUEHUY NPAKMUYECKUX 3a0ad U 3a0ay U3 Opy2ux yY4eOHbIX npeomemos.

To:xaecTBeHHbIE IPE0OPA30OBAHNSA

* BpINYCKHUK MOJYYHUT BO3MOKHOCTh HAYUHTHCS:

*  -pACKIA0bIBAMb HA MHONICUMENU KBAOPAMHBILL  MPEXUIEH.

YpaBHeHUSs] H HEPABEHCTBA

BbInyCKHUK HAy4YUTCS:

-peIIeHNI0 KBaJpaTHBIX HEPABEHCTB, YPaBHEHHWH W HEPAaBEHCTB, CBOMASAIIUXCS K JIMHEWHBIM WIIM KBaJpPaTHBIM, CHCTEM YPaBHEHWI M HEPaBEHCTB,
M300pakeHUIO peIIeHNI HEPaBEHCTB U UX CUCTEM Ha YHCIIOBOM MPSMOH.

* BpINYCKHUK MOJYYHT BO3MOKHOCTh HAYUHTHCS:

* -pewiams ypasHeHus CHOCOOOM PA3NOJNCEHU HA MHOJICUMENU U 3aMeHbl NePeMEeHHOU,

*  -UCNONBL308AMb MEMOO UHMEPBANO08 OISl peuleHUs YeablX i OPOOHO-PAYUOHATILHBIX HEPABEHCNE,

* -pewiams TUHelHble YPAGHEHUS U HePABEHCMEA C NAPAMEMPAMU,

*  -peuiams Hecl0HCHble K8AOpammble YPAGHEeHUs ¢ Napamempom;
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* -pewams HeClONHCHbIE CUCTEMbl TUHEUHBIX YPAGHEHULl C Napamempamiu.
B noBceaHeBHOIi )KM3HN M PU U3YYeHHH IPYTHX MPEAMETOB:
* -coCcmaename U peuwlams JUHelHble U K8AOpamHvle YPAGHEeHUs, YPAGHEHUsA, K HUM CB00AWUecs, CUCMeMbl TUHEHbIX YPAGHEeHUll, HepageHcme npu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,
* -BbLINOAHAMbL OYEHKY HPABOON000OUs pe3yIbmamos, NOAYHAemMblX NpU peuleHuu JUHENHbIX U K8AOPAMHLIX YPAGHEHUN U CUCMeM JUHEUHbIX
VPABHEHUIl U HePABEeHCME NPU peueHUulU 3a0ad Opy2ux y4eOHbLX npeomMemos;
s -8bIOUpPAMb COOMBEMCMEYIOWUE YPABHEHUS, HEPABEHCMBA UMW UX CUCMEeMbl, Ol COCMABLEHU MAMeMamuieckol MoOeau 3a0aHHOU peanbHOl
cumyayuu uiy NPUKIAOHOU 3a0ayil;
* -yMemb UHMEPNPEemUpo8ams NOLYYEHHbIU NPU PeuleHUU YPAGHeHUus Uil CUCTNeMbl Pe3yIbmam 6 KOHmeKcme 3a0aHHOU PeaibHOl CUmyayuu uiu
NPUKIAOHOU 3A0aU.
DYHKIUUH
BbInyCKHUK Hay4uTCH:
-BJIAJICHUIO CUCTEMOW (PYHKIIMOHATBHBIX TOHATHH, Pa3BUTHE YMEHHS WCIIONB30BaTh (YHKIIMOHATHHO-IpaQUUecKue MPEeACTABICHUS IS PEIICHHS
pa3IMYHBIX MATEMAaTHYCCKUX 3a]1a4, JIJIsl ONIMCAHUS M aHAJIN3a PEAbHBIX 3aBUCHMOCTEH;
* -1o rpaduKy HaXOUTh 00JIACTh ONPEICIICHNS, MHO)KECTBO 3HAYCHUH, HYJIH (DYHKIIMH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA, POMEXKYTKH BO3PACTAHUS
1 yObIBaHUsI, HAaHOOJIbIIIEE M HAUMCHBIIICE 3HAYCHUS (DYHKIINU;
* -MIPOBEPSATH, ABJSACTCS JIU JJAHHBIN rpaduk rpadukoM 3adaHHON QYHKIUH (KBaJAPATHIHOH ),
* -OmpeNeNsITh NPUOIMKEHHBIE 3HAUCHUS KOOPAUHAT TOUKH NepeceueHus rpadukoB pyHKINH;
* -OmepupoBaTh Ha OA30BOM YpOBHE MOHATUSMU: MOCIEAOBATEIHHOCTh, apuMeTHdYecKas MPOTrpeccHsi, FeOMETPHUECKas MPOrPecCus;
-penraTh 3a/1a4u Ha MIPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJy4eH HETIOCPEICTBEHHBIM MOICYETOM 0e3 IpUMEHEHUsT (POPMYIL.
B noBceHeBHO KM3HHM U NIPH U3YYEHHH APYTUX NMPeEIMETOB:
-HCIIO0JTh30BaTh TPa(UKH PEATHHBIX MPOIECCOB W 3aBUCUMOCTEH IS ONPEICIICHHS X CBOMCTB (HAaMOOIbINE W HAMMEHbBIINE 3HAYCHUS, IPOMEKYTKH
BO3pacTaHUs U YOBIBaHUS, 0OIACTH MOJTOKUTEIBHBIX U OTPUIIATEIbHBIX 3HAUCHUH U T.I1.).
* BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:
* -Onepuposamov NOHAMUSAMU. HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOIHCMEA, MOHOMOHHOCMb (DYHKYUU, YEMHOCMb/HEUEMHOCMb QYHKYUU,
s -cmpoumbs epaguru Keaopamu4Hou, YyHKyuu euoa. ,, ;
* -Ha npumepe K8AOpAMU4HOU GYHKYUU, UCNONb308AMb Npeobpazosanus epaguxa ynxyuu y=f(x) 011 nocmpoenus epagpuxos Qynkyuil ;
* -uccredosamv QyHKYuI no eé epagpuxy;
*  -HaxoO0Uumv MHOMCECMB0 3HAYCHUN, HYIU, NPOMENCYMKU 3HAKONOCMOAHCEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,
*  -0nepupos8amv NOHAMUAMU: NOCIE008AMENbHOCHb, APUDMEemMUIecKas Npocpeccusl, 2e0MempuiecKds npoepeccusl,
s -pewams 3a0ayu HA APUDMEMUYECKVIO U 2e0MEeMPUUECKYI0 NPOSPECCUIO.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
*  -ULIIOCMPUPOBANL C NOMOWDBIO 2PAPUKA PEaTbHYI0 3a8UCUMOCTb WU NPOYECC NO UX XAPAKMEPUCTUKAM,
*  -UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU QYHKYUU NPU PeuleHUU 3a0ay U3 Opyeux y4eOHviX npeomenos.
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TeKCcTOBbIE 320a4UH
* BbINYCKHHUK MOJYYHT BO3MOKHOCTH HAYYUThHCS:
*  -paznuuamv Mooelb MeKcma U MoOelb peueHus 3a0aiu, KOHCMpPYUposams K 00HOU MOOeNU peuleHusi HeCI0CHOU 3a0adu pasHvle MoOoelu mexKcma
3a0ayqu;
3HAMb U NPUMEHAMb 00 CNOCOOA NOUCKA peuterus 3a0ay (om mpedosanusl K yCI08UI0 U OM YCA08USL K MPeb0BaAHUI0),
-MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PEUeHUs. 340a4 ¢ NOMOWBIO 2pagh-cxempl;
-aQHAIU3UPOBAMb 3aMPYOHEHUsL NPU PeUeHUU 3a0al,
-BbINOIHAMb PA3IULHBLE NPe0OPAZ08AHUSL NPEOTIONCEHHOU 3a0a4U, KOHCMPYUPOBAMb HO8ble 3a0a4u U3 OAHHOI, 8 MOM Yucie 0opamHvle,
-peuiams pazHooOpAsHvle 340aUlU «HA YACMUY,
-pewams u 000CHOBLIBAMb CB0€ peuleHlUe 3a0ay (8blOeNsimb MAMEMAMUYeCKyl0 OCHO8Y) HA HAXO0JCOeHUe YaACMmU YUCIA U YUCId N0 e20 4acmu Ha
OCHOBE KOHKPEMHO20 CMbICAA OpoOU;
-0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU BeIUYUHbL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE).BbLOCTSAM b
MU BETUYUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHIMb UX NPU PeUeHulU 3a0ay, KOHCMpPYuposams coOCmeeHHble 3a0ay YKA3aHHbIX MUNos;
-peutams 3a0a4u Ha NPOYEHMbL, 8 MOM HUCILE, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBANHUEM, UCNOJIb3YS PA3HbIE CROCOObL,
-pewams Jlo2udecKue 3a0a4u pazHblMu cCHoCoOamu, 8 Mmom 4ucie, ¢ 08yMs OJOKaAMU U C mpems OI0KAMU OAHHBIX C NOMOWbIO MadIuy,
-pewams 3a0ayu no KOMOUHAMOPUKe U Meopul 6epPOSIMHOCIEN HA OCHO8E UCNOIb308AHUSL U3YUEHHBIX MEMO008 U 0O0CHOBbIBAMb peuleHUe,
-peutams HeCl0ICHbLE 3A0aUU N0 MAMEMAMUYEeCKOl CIMamucmuKe,
081a0emb OCHOBHBIMU MEMOOAMU PEWEHUsT CIONHCEMHbIX 3a0ay. apu@memuyeckull, anieebpaudeckutl, nepebop apuUAHmMOos, 2eoMempuyecKull,
epaghuyeckutl, NPUMEHIMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIMU.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
* -pewiams U KOHCMPYUPOBAmMb 3a0ayi HA OCHOBE PACCMOMPEHUs PEAlbHbIX CUMYayull, 6 KOMOPbIX He mpeOyemcs MOYHbIL GblYUCTUMETbHBI
pe3yiomam.
CTaTHCTHKA H TeopHs BePOSATHOCTEH
BbInyCKHUK HAYYHTCS:
-BJIaJIETh MPOCTEUIITUMH CIIOCOOAMU MPEJICTABICHUS U aHAIN3a CTATUCTHUYECKUX JIaHHBIX; UMETh MPEACTABICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
B PCATLHOM MHPE M O PA3JINYHBIX CIIOCO0aX UX M3YUYSHUS, O TIPOCTCHITNX BEPOSITHOCTHBIX MOJICIISX;
-HCTI0JIh30BaTh MIOHUMAHHE BEPOSITHOCTHBIX CBOWCTB OKPYKAIOIIUX SBICHU NP MPUHATHH PEIICHUN;
-METh TPEJICTABIICHHUE O BEPOSTHOCTH CIIYIaliHOTO COOBITHS, KOMOMHATOPHBIX 331a9ax;
e -pemath MpocTeiie KOMOMHATOPHBIE 33a41 METOJIOM MPSIMOTO U OPTaHU30BAHHOTO Tiepebopa;
-OIIEHUBATh ¥ BBIYUCIIATH BEPOSITHOCTH COOBITHS B IIPOCTEHUINTNX CITydasx;
* -MMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBICHUSX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
-OlIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Mepedopa;
-FMETh TIPEJICTABIICHHIE O POJIM TPAKTHYECKH JOCTOBEPHBIX U MAIIOBEPOSTHBIX COOBITHIA;
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* -OIEHUBATh BEPOSTHOCTH PEALHBIX COOBITUN U SIBJICHHUI B HECIIOXKHBIX CUTYAIIHSIX.

* BpINYCKHUK MOJYYHUT BO3MOKHOCTh HAYUHTHCS:

-0nepuposamsv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECNAHO8KU U couemanus, mpey2onvhuk Ilackans;

-NPUMEHSIMb NPABULO NPOU3BEOCHUS NPU PeUeHUU KOMOUHAMOPHBIX 3A0ai,

-onepuposams NOHAMUAMU. CIVUAUHBIL ONbIM, CAVYAUHBIL 6blOOp, UCNbIMAHUe, JJeMeHmapHoe CaydaliHoe cobvimue (Ucxoo), Kiaccuweckoe

onpeoesieHue eposMHOCMU CLYHAUHO20 CODbIMUSL, ONepayul Hao CIYYAUHLIMU COOLIMUAMU,

-pewams 3a0ayu Ha 8blYUCTEHUE 8ePOSIMHOCIU C NOOCYEMOM KOAUYeCMB8A 8aPUAHMOE C NOMOWbI0 KOMOUHAMOPUKU.

B noBceaHeBHOI1 )KM3HU M PU U3YYeHHH IPYTHX MPEAMETOB:

* -OYeHUBamMb 6ePOSAMHOCTb PEANbHBIX COObIMULL U ABTIEHUI.

I'eomerpuueckue purypbl

BbInycKHUK HAYYHTCS:

-BJIQJICHUIO CHCTEMATUYECKHX 3HAHUHN O TUIOCKUX (Urypax M UX CBOMCTBAX, MPEICTABICHHN O MPOCTEHIIUX MPOCTPAHCTBEHHBIX TEJax; Pa3BUTHIO

YMEHHH MOJICTTUPOBAHUSI PEATBHBIX CUTYyallMid HA S3BIKE TC€OMETPHUHU, HCCICIOBAHUIO TOCTPOCHHOW MOJEIH C WCIIOJB30BAHHEM T'€OMETPUUYCCKUX

MOHATUH U TEOPEM, armapara ajareOpbl, peHICHUI0 TEOMETPHUECKUX U MPAKTHYECKUX 33]1a4;

-pEeICHHIO 33/1a4 Ha HAXOXKJICHUE TEOMETPHUSCKUX BEIIMYUH (JUTMHA U PACCTOSIHHE, BEIMYMHA YTIIa, TUIOMIA/h) 10 00pa3iiaM WM aJrOpUTMaM;

-pacro3HaBaHUIO BEPHBIX U HEBEPHBIX BHICKA3bIBAHUH.

* BbINYCKHHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

-NPUMEHSIMb 2eoMempuyecKue pakmol 0Jis peuleus 3a0ay, 8 MoM Yucie, npeonoiacarouux HeCKOIbKO Ulde08 PeuleHusl.

B noBceHeBHO KU3HM U TIPH U3YYEHUH APYTUX MPeIMETOB:

-UCNONIL30BAMb CEOUCMBA 20MEMPULECKUX (ucyp 015 peuleHUs 3a0ay NPAKMU4ecKo20 Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHomIEeHHUS

BbInyCKHUK HAYYHTCS:

-OnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMHU: YTIIbI MEXKAY PSIMbBIMU.

* BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

-0nepuposamo NOHMUAMU. VeTibl MeHCOY NPIMbLMU.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

-UCNONIL306AMb OMHOUIEHUSA 01 peuleHUs 3a0ay, 603HUKAIOUWUX 8 PEeANbHOU HCUHU.

H3MepeHusi M BLIYHMCIEHHS

BbInycKHUK HAYYHTCS:

-pEIICHHIO MPAKTUYECKUX 3a/1a4 ¢ MPUMEHEHHEM MTPOCTEHIIINX CBOWCTB (DUTYD;

* -MPUMEHSATH GOPMYIBI 00bEMA, TIIOMIAN TOBEPXHOCTH OTACIBFHBIX MHOTOTPAHHUKOB MIPH BBIYMCICHUSAX, KOT/Ia BCE JAHHBIE HMEIOTCS B YCIIOBHUHU.

* BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

-Onepuposamv npeocmasieHusmu 06 06véme Kax senudune. llpumenams opmynvl 06vémMa npu peuieHuy MHO20UAa208blx 3a0al, 8 KOMOpbIX He 6ce

OaHHble npedCcmasieHvl A6H0, A MpeOyIOm BbIYUCTIeHUL, ONepUpPosams 6oaee WUPOKUM KOTULECBOM OPpMYL 00bEMA, BLIYUCTAMb XAPAKMEPUCTUKU
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KoMOuHayuti uzyp (OKpystcHocmeri U MHO20Y20lbHUKO8) GbIYUCIAMb PACCNOSAHUSL MeHcOy puaypamu, npumMeHsIms mpueoHomMempuyeckue Gopmyinsl
07151 8blUUCTIEHUL 8 DOJIee CLONHCHBIX CIYHAAX, NPOBOOUMb BLIYUCIEHUS HA OCHO8E PABHOBETUKOCIU U PABHOCOCMABIIeHHOCMU,
-npo8OOUMb NPOCMblE BbLIYUCTEHUS HA OOBEMHBIX MeNax,
-ghopmynuposams 3a0auu Ha bIYUCTEHUE 0OBLEMOS U peuamy UXx.
-NPUMEHAMb Meopembl CUHYCO8 U KOCUHYCO8 OJisl peuleHus 3a0ady.
B noBceaHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NPeIMETOB:
-NpUMEHAMb POPMYIIbL NPU BLIYUCTICHUAX 8 CMENCHBIX YUeOHbIX NPeOMemax, 8 OKpyicaioujeti 0elucmsumenbHOCHu.
I'eomeTpuyecKkue NOCTPOEHUS
BbinmyckHUK HayumMTCS:
-M300paxkats THIOBBIE (PUTYPHI B MPOCTPAHCTBE OT PYKU U C MIOMOIIBI0 HHCTPYMEHTOB.
* BbINYCKHHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:
-U300pasicams Munosvie NiocKue Quaypvl u 00veMuble meia ¢ NOMOWbI0 NPOCENUUX KOMNbIOMEPHBIX UHCTNPYMEHMOB.
I'eomeTpuyeckue npeodpa3oBaHus
BbInyCKHUK Hay4uTCH:
B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:
* -pacmo3HaBaTh JBH)KEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE.
* BbINYCKHHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:
* -NpUMEHIMb C8OLCMBA O8UIICEHULL 01 NPOBEOEHUS NPOCeNUUX 0O00CHOBAHUL CEOUICME huzyp.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:
*  -NPUMEHAMb CBOUCMEA OBUNCEHULL OJis1 NOCMPOEHUL U BbIYUCTEHUII.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH
BbinmyckHUK HayuMTCS:
* -OIepHpoBaTh Ha 6A30BOM YPOBHE MOHATHSIMHU BEKTOP, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO0, KOOPAWHATHI Ha INIOCKOCTH;
* -ONpEeNeNsITh NPUOINKEHHO KOOPAUHATHI TOUKH 10 €€ M300paKeHUIO Ha KOOPIMHATHOMN TIIIOCKOCTH.
* B noBceqHeBHOM KU3HU M NIPH U3YYEHHUH APYTHUX NPEeIMETOB:
* -HCIIOJIb30BaTh BEKTOPHI JJIs PEIICHUSI IPOCTENIINX 3a4a4 Ha ONPEIeIeHHE CKOPOCTH OTHOCUTEIBHOTO ABMKECHHUS.
* BbINYCKHHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:
-Onepuposams NOHAMUAMU 8EKMOP, CYMMA, PA3HOCMb 6EKMOpPO8, NPOU3BEOCHUE BEKMOpAd HA HUCTO, Y201 MedHcOy BeKMOPAMU, CKATSPHOe
npousseoeHue 6eKmopos, KOOpOUHAmbl Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;
-8bINOIHAMb 0eUCMBUsT HAO BEKMOpAMU (CNOJCEeHUe, Gbluumanue, YMHOMNCeHUe HA YUCIO0), BbIYUCIAMb CKANAPHOE Npouszsedenue, onpeoeisims 8
NPOCMEUWUX CAyUasax Y20l MexHcoy 8eKmMopamu, GblNOIHAMb PA3LONCEHUE 8eKMOPA HA COCMAGIAIOWUE, NPUMEHAMb NOLYYEeHHble 3HAHUSA 8 (u3uKe,
NOb308AMbCS POPMYNIOU BbIYUCTIEHUS PACCMOSHUA MENCOY MOUKAMU NO U3BECTHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEeHUs (ueyp OJisl peulenusl
3a0au;
-NPUMEHSAMb BeKMOPbl U KOOPOUHAMbL OISl peUleHUsl 2e0MeMPUYeCcKUx 3a0a4 Ha 8blYUCIeHUe ONUH, VIl08.
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* B noBce1HeBHOIi KU3HU M IPH U3YYEHHUH IPYTUX NMPeIMETOB:

-UCNONIL308AMb NOHAMUSL BEKMOPOS U KOOPOUHAM OJIsl pellerUss 3a0ay no usuke, ceoecpaduu u Opyeum y4eoHvim npeomMeman.
HcTopusi MaTeMATHKHU

Yyammiicss HAy4YuTCs:

- OnuchIBaTh OTACIBHBIC BRIAAOIINECS PE3YIbTAThI, IOJYYECHHBIC B X0/ Pa3BUTHS MAaTEMAaTUKH KaK HAYKU;

- 3HATh MPUMEPBI MATEMATHYECKUX OTKPHITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW M BCEMUPHOM UCTOPHEH;

- IOHUMATh POJIb MATEMATHKH B pa3BUTHH Poccum.

Yyammiics moJy4YuT BO3MOKHOCTb HAYYUTHCS:

- copMHUpOBaTH MPEICTABICHUS O MaTEeMaTHKE KaK O METOJE IO3HAHUS JEHCTBUTCILHOCTH, IMO3BOJISIFOIIEM ONMHUCHIBATH W M3YYaTh pEabHbBIC
MIPOIIECCHI U SIBJICHUS;

- OCO3HAHHE POJIM MAaTEeMaTUKHU B pa3BuTUK Poccuu u mupa;

- BOBMOXHOCTb IIPUBECTU IIPUMEPLI U3 OTCUYECTBEHHOU U BCGMHpHOﬁ HCTOPpHUH MAaTCMATHUUCCKUX OTKpHTI/Iﬁ H UX aBTOPOB.

MeToabl MATEMATHKH

BbInyCKHUK Hay4uTCH:

-IPUMCHATL HU3YYCHHBIC IIOHATHA, PE3YJbTaTbl, MCTOABLI IJId PCHICHUA 3adad MPAKTUYCCKOrOo XapakKTepa M 3aJad U3 CMCKHBIX JUCHUILIIMH C
MCIOJIb30BaHUEM ITPH HEOOXOAUMOCTHU CIIPAaBOYHBIX MaTepHAIOB, KOMIIBIOTEPA, MOJIb30BAThCs OLIEHKON M MPUKUIKOM MPU MPAKTUYECKUX pacueTax.

* BpINyCKHUK NOJYYHUT BO3MOKHOCTh HAYYHTHCH:

-6bl6upal’)’Zb U3y4€eHHble Memoobl U UX KOM6uHal4uu ona PeueHUs mamemamuidecCKux 3610(11{,'

UCNONb306AMb MAMEMAMUYEeCKUe 3HAHUS 01 ONUCAHUSA 3aKOHOMEPHOCMEL 8 OKPYJicarowell 0eticmeumensHOCmy U nPOU38e0eHU[xX UCKYCCMEd,
“NPUMEHANb npocmeﬁmue npoecpamvmHsle CpédCWlGd U INeKMPOHHO-KOMMYHUKAYUOHHblIE CUCMEMbl npU peiueruu mamemamuiecKux 3a0ad.
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COAEPXXAHUE YUYEBHOI'O ITPEAMETA.

Ha u3ydenne maTeMaTuky B 5 KJ1JacC€ OCHOBHOM IIKOJIBI OTBOJMTCS 5 4acoB , Bcero 175 ypokoB B rog. YMK: MaremaTuka, 5 Ki1.: y9eOHUK IS
obmeoOpaszoBarenpHbIX opranusanuii /I".B. lopodees, C.b. CyBoposa, E.A. byaumosuuu ap. — M.: IIpocsemenue, 2017r.

HasBanue paznena

Kpatkoe conepxanue

Komnnuec
TBO
4acoB

[ToBTOpEeHne Kypca
4 xnacca .Pemenne
TEKCTOBBIX 3a/1a4 .

Apudmernueckue ACUCTBUS C HATYPaJbHBIMU YUClIaMd . EAMHUIBI H3MepeHuii: IINHbI, III0Ia1, 00beMa,
MacChl, Bp€MEHH, CKOPOCTH. 3aBUCUMOCTH MEX]y €AMHUIIAMHU U3MEPEHUS KaXA0U BEIMYUHBI. 3aBUCUMOCTHU
MEX1y BEJIMYUHAMH: CKOPOCTb, BPEMSI, pPACCTOSIHUE; TPOU3BOIUTEILHOCTD, BpeMs, paboTa; [ieHa, KOJIMYECTBO,
CTOUMOCTb.

4

Harasanas
reoMeTpus.

JInnun. durypsl B okpyxaromemM mupe. Harnsiaele npeacrasieHus o Gurypax Ha IIOCKOCTH: NpsiMasi, TOUKa,
OTpE30K, JIy4, yIoJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. UEThIpEXyTrOJIbHUK, IPSMOYTOJIBHUK, KBaJAparT.
JlinHa otpeska, noMaHol. Iloctpoenue orpeska 3ananHoN JuMHbL. Bunel yrios. ['pagycHas mepa yria.
N3mepenne 1 ocTpoeHHe YIIOB ¢ IOMOIIBIO TpaHcopTupa. MHCTpyMEHThI U1 U3BMEPEHNUN U ITOCTPOEHUN;
M3MEpEHUE U BBIYMCICHME YIJIOB, JUIMH (paccTosiHUM), utomanei. OkpyxHOCTb. IlocTpoeHne OKpYKHOCTH.

HarypajibHble ynciia
1 HYJIb.

HarypajbHblil psij 4uceJa U ero cBoiicrea. HarypanbHoe 4nciio, MHOKECTBO HATYypaJIbHBIX YUCEN U €0
CBOMCTBA, N300pa’keHNe HATYPaJIbHBIX YKCE] TOUKaMHU Ha YUCIOBOM mpsiMoil. Micrionp3oBaHue CBOMCTB
HaTypaJIbHBIX YUCEJ IPU pellieHnu 3aaad. Paznuune mexnay mudpoi u ynciaoM. [lo3urronHas 3anuce
HaTypaJbHOI'O YKCIIA ,IOMECTHOE 3HAUeHUE HU(PBI, pa3psisibl U KIACCHl , COOTHOIIEHHE MEKIY ABYMS COCETHUMHU
pa3psAIHBIMU €IMHHUIAMU, YTEHHE U 3alMCh HAaTypalbHBIX yncesl. HatypanbHblil psaa. JlecatuyHas cucrema
cuncieHus. CTeneHb ¢ HATYPAJIBbHBIM IOKAa3aTeJeM. 3aliCh YHCiIa B BUJIE CYMMBI pa3psaHbIX CIIaraeMbIX,
MOPSIIOK BBINOJHEHUS JCHCTBUM B BBIPAXKECHUAX, COACPIKALIUX CTEIICHb, BBIYMCICHUE 3HAYCHUN BBIPAKECHU,
cojiepkalux crernedb. HeoOxomumocTs okpyriaenus. [lpaBuno okpyrineHus HaTypaibHbIX yncen. [lonstue o
CPAaBHEHUU YHCEJ , CPABHEHNUE HATypaJIbHBIX YUCEN IPYT C IPYTOM U C HYJIEM , MATEMaTUYECKasl 3alUCh
CpaBHEHMI, CIIOCOOBI CpaBHEHMs uKcen. Perenne koMOMHATOPHBIX 3a1a4u. J[BoiiHble HepaBeHCTBa. [lepebop
BO3MOJKHBIX BaPHAHTOB

11

HarypajbHble ynciia
U HyJb.J[elicTBus ¢
HaTypaJIbHBIMU
YUCIIaMHU

CnoxxeHue ¥ BhIYMTaHNE, KOMIIOHEHTHI CJI0KEHHS! M BBIUUTAHUSI, CBSI3b MEKY HUMH, HAXO0XK/IEHHE CYMMBI
Pa3HOCTH, UBMCHCHHUEC CYMMBI U Pa3HOCTU ITPU U3MCHCHNHN KOMIIOHCHTOB CJIOKCHUS WU BbIYUTAHUS. VYMHOXEHHE U
JieNieHre, KOMITOHEHThI YMHOXKECHHSI U JISJICHUS, CBSI3b MEXIY HUMH, YMHOXKEHHUE U CIIOKEHUE B CTOJIOUK, JIETICHNE
YTOJIKOM, TTPOBEPKa pe3yJIbTaTa ¢ TOMOIIBIO IPUKUIKHA U 00paTHOTO ACHCTBUSA. UMc/I0BbIe BHIPAMKEHHS .
UucnoBoe BIpaKEHHUE U €0 3HAUeHUE, MOPSAJ0K BhINOMHEHUs AeicTBUi. [IoHsATHE O cTeneHu ¢ HaTypalbHbIM
nokazateneMm. KBangpar u ky0 uncia. M3o0pakeHne ducen ToUKaMu KOOPAWHATHOM MpsMOM. 3a/1aun Ha

25
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nBrokeHne. CKOpOCTh  COMMKEHHMS , yAaJdeHus .PemeHre TeKCTOBBIX 3a/1a4 apu()METHUECKUMH CHOCOOAMH.

Pemenne TekcToBbIX | [lepeMecTUTENBHBIN U COUETATENBHBIN 3aKOHBI CIIOKEHUS U YMHOKEHHUSI, PACIIPEeIUTENbHbIN 3aKOH YMHOXKEHUsT | 12
3aja4 OTHOCHUTEIIBHO CJIOKEHUS, 000CHOBAaHHE AITOPUTMOB BBIITOTHEHHS apu(hMETHUECKUX ACHCTBHUMA. 3aga4um Ha Bce
Hcnonb3oBanue apudMeTnueckue aeiictpus. Pemenne TeKCTOBBIX 3a/1a4 apudmMeTndeckuM crocodbom. Mcnonb3zoBanue Tadmiuil,
CBOMCTB J€UCTBUU CXEM, YEPTEKEU, IPYTUX CPEACTB IIPEACTABICHUS JAHHBIX IIPU PELICHUN 3a1a4i. byKBeHHas: 3anuch 3aKOHOB.
IIPYU BBIYMCIICHUSAX. 3agaun Ha yacTu. 3a/lauM Ha ypaBHeHUe. ApudmMernueckue IeiCcTBUS C HaTypalbHBIMU uuciamMu Pacder cmeceli,
CIUIaBOB. EIMHUIIBI U3MEPEHUsT MacChl.
Harasignas Benunuuna yrna. I'pagycnas mepa yria. Buast yrios. Kak 0603HadaroT 1 cpaBHUBaIOT yriisl. MI3mepenue yrios. 7
reoMerpus. YTibl U JlomanHble 1 MHOTOYTOJIBHUKH. [lepumerp MHOroyrosbHuKa. .JI3MepeHne u nocTpoeHue yriioB ¢ IIOMOIIBIO
MHOT'OYT'OJIbHUKH TPaHCIIOPTHPA .
Harypaabnblie uncia | Jleaenue ¢ ocratkom./lereHre ¢ OCTATKOM Ha MHOKECTBE HATYPAJIbHBIX YHMCEJI, CBOMCTBA JEIECHUS C OCTaTKOM. 14
U HyJb. .Jlenumocts | [IpakTnyeckue 3agauun Ha eneHue ¢ ocraTkoM. CBOMCTBA M NPU3HAKH AeJTMMOCTH .CBOWCTBO IEIMMOCTU
YHCen cyMmMmbI (pazHocTtu) Ha uncio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku nenmumoctu Ha 4, 6, 8, 11.
Jloka3aTesbCcTBO MPU3HAKOB JEIUMOCTH. Pelenne npakTi4eckux 3a1ad ¢ IpUMEHEHUEM ITPU3HAKOB JI€JIMMOCTH.
PazyioxkeHue yncia Ha NpocTble MHOXKUTeH. [IpocThie U cocTaBHBIE UnCIa, pemero Jparocdena. Paznoxenue
HaTypaJIbHOTO YHCJIa HA MHOYKUTENH, Pa3I0KEHUE Ha IIPOCTbIE MHOKUTENIN. KomnuecTBo aennTenei yucia,
QJITOPUTM Pa3JI0KEHHUS YHCIIa Ha IPOCThIE MHOXKUTEIN, OCHOBHAsI TeopeMa apudmeTuku. Jdeanresn u KpaTHble.
JlenuTtenb U ero cBOMCTBA, OOIUI 1eIuTeNb ABYX U Oosee uncel, HauOoIbIIni 00Ul 1enuTelNb, B3aUMHO
MIPOCTHIE YKCIIa, HAXO0KAeHUe Haubopliero odmero aenurens. KpatHoe u ero cBoiictsa, o01iee KpaTHOE JBYX U
Oosee uncell, HAaMMEHbILIEe 001Iee KpaTHOE, CIOCOOBI HAX0XKJIEHHUSI HAUMEHBIIETo 00IIero KpaTHOTo. YeTHbIe U
HEYETHBIE YUCIIa.
Harasignas ITepumerp mHOroyrosisauka. [lonstue miomany Gurypsl; eTuHULB U3MepeHus riomaay. [Tnomanpb 8
reoMeTpus. MpsIMOYTOJIbHMKA, KBajapaTa. [IpubnuxenHoe uamepenue miomaau Guryp Ha kierdaroil Oymare. PaBHoBennkue
TpeyronbHuKY U1 ¢urypsl. PaBenctBo ¢uryp. Paspesanue u coctaBieHre reoMeTpHUecKuX Guryp.
YEThIPEXYTOJbHUKH
Jpodu . DneMeHTbI OO0bIKHOBeHHBIE 1podu. Jloms, 4acTh, JpoOHOE YKCcIo, 1po0b. IpoOHOE YHCI0 KaK pe3ysbTaT JeJIeHus. 20
Teopun MHO}KecTB M | [IpaBuibHBIE U HEMpPaBUIBHBIE APOOU, CMEIIaHHAs ApOoOb (CMEIIaHHOE YUCII0).3auCh HATYPAJIbHOTO YUCIA B BUJIE
MaTeMaTH4eCKOoi IpoOu ¢ 3aJaHHBIM 3HaMeHaTeJeM, TpeoOpa3oBaHue CMEIIaHHON ApoOu B HEMPABUIIBHYIO Ip00bh U HA00OPOT.
JIOTMKH. [IpuBenenue npobeit k obmemy 3HameHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX Apo0ei. OOBIKHOBEHHBIE JIPOOH.
OcHoBHoe cBoiicTBO Apobu. Cokpaienue apodeil. MHOKecTBA M OTHOIIEHHs MeKIy HUMH. MHOXeCTBO,
XapaKTEPUCTUYECKOE CBOWCTBO MHOXkeCTBA. [lonMHOXkecTBO. OTHOLIEHHE NPUHAIIEKHOCTH, BKIFOYEHUS,
paBeHcTBa. Onepanuu Hal MHO:kecTBamMu Ilepeceuenne u 00beJMHEHHE MHOXKECTB.
Jpoou .[leiicTBus c CroxeHue ¥ BhIYNTaHHe OOBIKHOBEHHBIX Apo0eil. YMHOXKEHHE U JelieHne 0OBIKHOBEHHBIX Ipo0Oei. 34
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apoOsMu Apudmernueckre ISHCTBHS CO CMEIIAaHHBIMU IpO0sSMH. ApudMeTHUECKUE IEHCTBUS C TPOOHBIMH YHCIaMU.

CriocoOblI parrioHanu3aiy BHIYUCICHUN U UX IPUMEHEHHE NP BBIMOIHEHUH AelicTBuil. Jlornyeckue 3axaum.

Pemmennie HeCIOXKHBIX JIOTUYECKUX 3a/1a4. Pemenue Torudeckux 3a1a4 ¢ momoisko rpados, Tadmwui. [Tepedop

BapHaHTOB. 3aJ[aud HAa COBMECTHYIO paboTy.
Harasaunas Harnsinneie npeacTaBieHus o MPOCTPAHCTBEHHBIX GUrypax: Ky0, nmapajuieienumesa, Ipu3Ma, mipaMmua, map, 9
reoMeTpus . cdepa, kKonyc, nuauHIp. M3o00paxenue npocrpancTBeHHbIX (uryp. Ilpumeps! cedenuil. MHOrorpaHHUKH.
MHOrorpaHHHKH. [IpaBusbHBIE MHOTOTPaHHUKH. [IprMepsl pa3BepTOK MHOTOTPAaHHHUKOB, IIMJIMHIpA U KoHyca. [loHsaTHe 00BbeMa;

eauHuIbl 00bemMa. O6beM MPSIMOYTOJIBHOTO Napajuienenunena, Kyoa. 'eomerpuueckue tena U ux u3o0paskeHue.
Craructuka u Urenue u cocrapnenue tabnuil. Juarpammel. Onpoc 001ecTBEHHOTO MHEHHUs. Perienrne KoMOMHATOPHBIX 33124 8
Teopus nepedopoM BapUAHTOB.
BeposiTHOcTel. Tabnu
1Bl U IarpamMmbl
IToBTOpEHME. [NosiBnenue udp, Oyxs, neporimdoB B MPoLECCce cUeTa U pacupeeseH s MpoaykToB Ha J{pesHeM brmknem 16 (
Hcropus Boctoke. Poxnenue mectuaecsaTepudHoi cucteMsl cuncienus. [losBnenue aecstuuHoit 3anvcu yncen. Poxaenue | Bcero
MaTEeMATUKH 1 pazButHe apupmeTuku HatypansHbix yrcen. HOK, HO/I, mpocteie uncna. Pemero Oparochena. Boigarommecs | 175 u)

MAaTEMAaTUKHN U UX BKJIaJl B PA3BUTHC HAYKH.

Ha u3yuenue maremMatuku B 6 Kjacce OCHOBHOM IIKOBI OTBOJUTCS 5 yacoB , Bcero 175 ypokos B rog. YMK: Maremaruka, 6 Ki1.: yueOHUK TS
obmeodpasoBarenbubix opranuzanuii /I'.B. lopodees, C.b. CyBoposa, E.A. Byaumosud u nip. — M.: [Ipocsemenue, 2017 T.

HasBanue paznena | Kpatkoe conepxanne Konnue
CTBO
4acoB

CraTucruka u 3agaum Ha YacTH , 10JIM , NpoueHThbI. lnarpaMmmsbl UTo MBI 3HaeM o 1po0six. Cton0O4areie U KpyroBble fuarpaMmbl. | 18

Teopus W3Bneuenne nudopmanuu u3 guarpamm. M3zobpasicenue ouazpamm no 4uciosvim oannvim. Pemenue 3aiad Ha

BEPOSITHOCTEI . HaXO0XJ/IEHNE YaCTU YMCiIa U YUCIIa 10 ero 4acTu. Penienue 3a1a4 Ha npoueHTs! U1 fonu. [IpuMmenenne nponopuuii npu

petieHnu 3a1a4. Berancnenus ¢ npodsmu. «MHorostaxHsie» qpoou. OcHOBHBIE 3aauM Ha ApoOu. IIponeHTsl,
HaXO0XJIEHNE NPOLEHTOB OT BEJIMYMHBI U BEJIMYUHBI 10 €€ IpoleHTaM. OTHOIIEHHUE, BBIPA)KEHUE OTHOILEHUS B
MPOIEHTAaX.

Harasignas [Tepecekatomuecs npsmslie. [lapamnensuslie npsmele. Paccrosaue. Beprukanbuslie yrisl. [lepnenaukysspHblie npsMeie. | 8

reoMeTpus . B3aumnoe pacrnionoxxenue AByx npsaAMbiX. [locTpoeHne mapamienbHbIX NpsAMBIX. PaccTosiHue Mexay mnapaiiedbHbIMU

IIpsimble HA IPSIMBIMU U PACCTOSIHUE OT TOYKH JI0 IMJIOCKOCTH.

IJIOCKOCTH U B

IIPOCTPAHCTBE
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JApoon. JecsiTnunble Apodu . Llenas u npobHast yactu aecstuuHou Apodu. [IpeobpazoBanue necATHUHBIX IpoOei B 9
00bIKHOBeHHbIE. CpaBHEHHE AECATUUHBIX 1poOeil. JlecsTuuHas 3anuck Apobei. JlecssTuunble 1poOoH U MeTpHUecKas
cucrema Mep. [Ipencrapnenue OOBIKHOBEHHOW IpoOM B BHJIE JIECATUYHOM.

HeiicTBus ¢ CrnoxeHue ¥ BIUUTaHUE AECATUYHBIX 1po0eil. OKpyrieHne NeCATUUHBIX IpoOel. YMHOKEHHE U AeneHue fecaTuunbix | 30

AeCATHIHBIMH npobeii. IIpeobpasosanue 0bvikHOGeHHBIX Opobetl 8 Oecamuunble Opoou. Koneunvie u 6eckoneynvle oecimuyHule

APOOSIMH . Opo6u. PellieHne HeCII0KHBIX 3a/1a4 Ha JIBUKEHHE B IIPOTHUBOINOJIOKHBIX HallpaBJIEHUSX, B OJJHOM HAIIPABICHUH,

JBIDKEHUE 10 PEKeE 110 TEYCHHUIO U MPOTUB TeueHHs. Pemenne 3agad Ha coBMecTHYI0 padoty. [Ipumenenne apoGeit npu
pelIeHUH 3a1a4. Y MHOXKEHHUE U JieJIeHne necatuanoi apoou Ha 10, 100, 1000. OxpyrieHue AecATUYHBIX APOOEH.
3anauu Ha ABM)KEHME. PelleHne HEeClIOKHBIX JIOTMYECKUX 3aau.Perienne HecnoKHbIX JOrMYecKUX 3ajad. Penienue
JNTEKCTOBBIX 33/1a4 apu(METHYECKUMH CIOCO0aMU

Pemenue Harasiinasi reomerpusi TpeyroinbHUK, BUABI TPEYTONBHUKOB. [IpaBriibHbIe MHOTOYTOTBHUKH. M300paxenne 8

TEKCTOBBIX 32/1a4 | OCHOBHBIX F'eoMeTpHueckux ¢puryp. Bzaumnoe pacrnonoxeHnue 1ByX NpsMBIX, IBYX OKPYKHOCTEH, MPAMON U
okpyxHocTH . [TocTtpoerne TpeyroiapHuKka. Kpyrieie tena. [{unuanp, konyc, map, cdepa. [loctpoeHne kacaTelbHON K
OKPYKHOCTH.

Jpoou IIpouentsl. YTo Takoe oTHoeHuUE . [lenenre B qaHHOM oTHouIeHuu JloHsTue nponenra. Berunciaenue npoueHTos ot | 15
YKCJla ¥ YUCIIA II0 U3BECTHOMY IIPOLICHTY, BBIPDAKEHNE OTHOILEHUS B IIPOLEHTaX. PelIeHne HECII0KHBIX TPAKTHYECKUX
3amgad ¢ npoueHTamu. Cpeanee apudgmernyeckoe qucena. Cpeanee apupmernyeckoe AByX yncen. Mzodpaxkenue
cpeaHero apu(pMeTHYECKOro ABYX YMCE Ha YUCIOBOM MpsiMoil. Perienne npakTHueckux 3ajay ¢ IpUMEeHEHHEM
cpenHero apupmernyeckoro. CpenHee apupmMeTHIecKoe HECKOIbKUX Yncen. «[ aBHas» 3a/1a4a Ha MPOLIEHTHI.
[TpencraBienue naHHbIX B Buje Tabaui, auarpamm. OTHOIIeHHe ABYX 4HMcesn.Maciitad Ha MiaHe U Kapre.

[Tponopuuu. CBoicTBa MPONOPLIMIA, TPUMEHEHNE IPONOPLUI U OTHOLICHHUH MPpH pelieHny 3a1ad.Jlornueckne
3aja4u.PerieHne Hecl0KHBIX JIOTHUECKUX 3aJa4. PeleHne Jornyeckux 3a1au ¢ MoMouibio rpadoB, TabIuI]

Harasignas [TonsiTue o paBeHcTBe Quryp. LleHTpanbHas, oceBas U 3epKaibHas CAMMETPUN TeoMeTpudeckux guryp. M3obpaxkenue | 6

reoMeTpus CUMMETPUYHBIX (puryp. Pemenne npakTuyeckux 3a1a4 ¢ IpUMEHEHneM npocTeimux cBoictB ¢puryp. Ocb

Cummerpust CUMMETPUHU (UTYPBI.

HarypaabHbie Adredpanyeckue BbIpaxkeHusi. Mcronb3oBanue OykB s 0003HaUEHHs YUCET, BBIUMCICHUE 3HAYCHUS 14

YHCJIa U HYJb. anredpanvdeckoro BbIPAKEHUs, IPUMEHEHUE anreOpanuecKux BhIPAXKEHUN I 3alIUCH CBOMCTB apu(pMeTHUIECKUX

Bripaxkenus, neiicTBU, Mpeobpa3zoBaHue anredpandeckux BeIpaKeHU. bykBeHHBbIE BbIpaskeHUs ( BBIDAKEHHS C IIEPEMEHHBIMU).

bopMyIbI, YucnoBoe 3HaueHHE OYKBEHHOIO BbIpaxkeHHs. @opmyiibl. Beruncnenus no popmynam. [Ipumepst 3aBucumocreit

ypaBHEHUs MEXy BEIMYMHAMH ;CKOPOCTb, BpPEMsl, PACCTOSHHUE; IPOU3BOIUTEILHOCTD, BpeMsl, padoTa; IIeHa , KOJIMYECTBO,
ctoumocTs. [IpeacraBnenue 3aBucumocteil B Bujae Gopmynn. @opMyibl JIHHBI OKPYKHOCTH, IJIOLIaIN Kpyra U o0bema
mapa. YpaBHEHHE, KOpeHb ypaBHeHHs. HaxoxkeHne HEeUW3BECTHBIX KOMIIOHEHTOB apu(METHUECKUX ACUCTBUI.

PanmonanbHbIe ITo10:kMTeIbHBIE H OTPULIATEIbHBIE Y caa. M300paXkeHne unces Ha YUCI0BOM (KOOPAMHATHOMN) MPSIMOIA. 13
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qucaa. [ennie
qyucia

CpaBnenue uncen. Moiynb uncia, reoMeTpruiecKas MHTepIpeTaus Moaysist uncia. JJelcTBUs ¢ MOJ0KUTEIbHBIMU U
OTPUIIATENILHBIMH YUCIaMU. MHOXECTBO LIEJIbIX YUCEIL.

DJIeMeHTBbI MHoecTBa M OTHOIIEHMS MeKIY HUMH.MHOXECTBO , XapaKTEpUCTHUYECKOE CBOWMCTBO MHOXKeCTBa, dieMeHT | 10
TeOpuH MHOXkecTBa. [lycroe, KkoHeuHoe, OeckoHe4HOe MHOXecTBO. CrocoObl 3aJaHusl MHOXECTB, PACHO3HABAHUE
MHOKEeCTB H NOOMHOJICECME U INEMEHMOE NOOMHOICECME C UCNOAb308aHuem kpyeos Jinepa. Onepanuu HaJ MHOKECTBaMH.
MaTeMaTH4YecKou | Pasnocms mHodicecms, Oononnenue mHodcecmea. Mnmepnpemayus onepayuti Ha0 MHOXCECMEAMU C NOMOWBIO KPY208
JIOTHKH. Dtinepa. daeMeHThI JOruku.OnpeneneHue. Y TBepkIeHUs. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. Jl0Ka3areabcTBO
oT npoTuBHOTrO. Teopema, oOpaTHas gaHHOM. [Ipumep u KoHTpIIpUMED.
Boicka3piBaHUA.JICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUS. CrooicHble u npocmule @vickasviganus. Onepayuu Hao
BbICKA3LIBAHUAMU C UCNONb308AHUEM NOSUHECKUX CBA30K: U, UL, He. YCl08Hble 8bICKA3bIBANUS (UMNIUKAYUL).
Yucaa. IoJsi0xkuTeIBHBIC N OTPHIIATEIbHBIE YHcJIa.300paXeHne ynuces Ha YuCI0BOM (KOOPANHATHON) IPSIMOH. 20
PanuonanbHble CpaBHenue uncen. Monyip ynciia, reoMeTpuieckas MHTepuperanus Moy yucia. [lonoxurensHelie n
yHcaa. OTpuLATENIbHbIE yhciia. J[efCTBUS C MOJOKUTEIbHBIMU U OTpULATEIbHBIMU ynciiaMu. IloHsiTHe 0 panMoHaJIbLHOM
yucie./lepsuunoe npedcmasienue 0 MHoJcecmee payuoHalbHulx yuces. JIeWCTBUS ¢ palliOHAIbHBIMU YU CIaMHU.
CpoiicTBa apudmeTnyecKux AeUcTBUA. UYTO Takoe KoopauHaThl. JlekapToBbl KOOpAWHATHI IIOCKOCcTU. [locTpoenune
TOYKH I10 €€ KOOpAMHATaM, ONPEACIIEHUE KOOPANHAT TOYKH HAa IUIOCKOCTH .. [IpsAMoOyrospHble KOOpAUHATHI HA
IJIOCKOCTH.
Harasanas [TonsTHe o miomaay MiIockoi Gpurypsl n ee cpoificTBax. M3mepenue miomanei. EquHUIBI H3MepeHus MI0IIa 1. 9
reoMeTpus o0bema, Macchl , BpEMEHHU , CKOpOCTH. HarnsHoe npecTaBieHue o MpOCTPaHCTBEHHBIX (purypax: Kyo,
MHOroyrojapHUKM | mapajjieNenunes, npusma, wap .A3o6pascenue npocmpancmeennvix gueyp. Ipumepvr ceuenuti. Muocozpannuxu.
Y MHOTOTPaHHUKH. | [Ipasunvnvie mHozocpannuxu. [Ipumepsl pa3BepTOK MHOTOIPaHHUKOB, IMIUHAPA, KOHYca. I3roToBnenue mozenei
npoctpaHcTBeHHBIX ¢uryp. [lapamienorpamm. [Tnomau. ITpu3ma.
[ToBTOpEHuE. Jpobu 6 Basunone, Ecunme, Pume. Omxpvimue decamuunwvlx opooeu. Cmapunnvie cucmemul mep. ecamuunvie opoou | 15
Hcropus u mempuyeckas cucmema mep. JI. Maenuykuii. Ilosgnenue Hyna u ompuyamenvHulx yucei 8 mamemamuxe opesHocmu. | (BCEro :
MaTeMaTHKH Ponv /luogpanma. Ilouemy (—1)(—1) =+1? 179)
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Ha u3ydenue anreOpsl B 7 Kjacce OCHOBHOW IIKOJIBI OTBOIUTCS 3 yaca B Henenmro, Bcero 102 ypoka B ron. YMK: Anre0Opa, 7 ki1.: y4eOHUK JUIs
obmmeoOpa3zoBarensHbIx opranuzanuii /I'.B. Jlopodees, C.b. CyBoposa, E.A. Bynumosuun nip. — M.: IIpocemienue, 2018 r

Paznen

Coneprxanue

Koi-Bo 1yacos

[ToBTOpenue kypca 6 kiacca .
Yucna. PannmoHanpHEBIE YHCIIa.

Hpobu u mporeHTsl..CpaBHeHHE qpobeit. CpaBHEHNE NECATUYHBIX IpoOei. BeraucieHus ¢
panoHagbHbIMU yrciaMu.CpaBHEHHE pallMOHATbHBIX Yyncell. BOZBHHKHOBEHHE MAaTEeMaTUKH KaK
HayKu, Tanbl ee pa3BuTus. OCHOBHBIC pa3Jieiibl MATEMATUKU. Bhigaronuecs MaTeMaTUKU U UX
BKJIaJ] B pa3BUTHE HayKu..CTENeHb ¢ HaTypaJIbHbIM IOKa3aTelleM U ee cBoiicTBa.Boruncnenue
3HAQUYEHMS CTEIEHEW C HAaTypaJbHBIMU NoKa3zarensaMu. [Ipukuaka , oneHka pe3yjabTaToB
BbIuKceHui.3anaun  Ha npoueHThl. Crenens uncna. Kpaapar u ky6 uucna Ilocneanss uudpa
crenieHn. CTaTUCTUYECKIE XapaKTePUCTUKN Habopa JaHHBIX: cpeiHee apuMeTHuecKoe, Mearana,
HauOoJbIlIee U HauMeHblee 3HaueHus.Pa3max, Mmoga . MHOKECTBO pallMOHaIbHBIX YHCE.
CpaBHeHME pallMOHATIBHBIX Yucel. JleficTBUA ¢ palmoHaIbHBIMU yuciaMu. [IpencraBnenue
paIMOHAJIBLHOTO YHCIIA AECATUYHON APOObIO.

11y

[Ipsimast u oOpaTHast
PONOPLMOHAIBHOCTb.

k
3aBucumoctd U ¢opmynsl. CBoiicTBa (QyHKUUU y:E y = —. T'mnepb6ona. ®opmynsl s
X X

BBIUUCIICHUSI CKOpOCTH .Brraucnenus nmo GopmynaM. 3aBUCHMOCTh MeX1y BenmunHamu.[Ipsmas
MPONOPIMOHANIbHASL 3aBUCHUMOCTb: 3aJaHue (QopMysoi, Ko3(p(UIMEHT NPONOPLHUOHATBLHOCTH;
cBoiicTBa. [IpuMepsl mpssMoO MPONOPLUHUOHATBHBIX 3aBUCUMOcTed. OOpaTHass MPOMOPIIMOHATIBHAS
3aBUCUMOCTh: 3afiaHue (GopMysnoH, kod3(pdUIMeHT oOpaTHOM NPOMOPIHOHAIBHOCTH; CBOWCTBA.
[Ipumepsl 0OpaTHBIX MPONOPIMOHANBHBIX 3aBUCUMOCTEN. [IpeacTaBneHne 3aBUCUMOCTEN MEXIy
BeIMYMHaMH B Buae Qopmyn. OTHomeHue yucen. Pemenne 3amady  Ha  IOpAMYIO
MPOIMOPLMOHAIBHOCT M O0paTHYIO MPONOPLHMOHANBHYIO 3aBUCUMOCTH. IIponopruonansHOE
JICJICHHE.

[Iponopunn. Pemenue 3a1a4 ¢ MOMONIBIO MPOTIOPIUI.

UYucnoBsie U OYKBEHHbIE
BbIpakeHus1. BBeenue B
anreopy.

BeipaxkeHnust ¢ nepeMeHHOM. 3HaueHHE BbIpaxkeHUs. [[0CTaHOBKA BEIPDAKEHUN BMECTO
nepeMeHHbIX. bykBeHHas 3amuch cBOMCTB neicTBuil Hax uncnamu.lIpeoOpa3zoBaHue OyKBEHHBIX
BbIpakeHUll. BykBeHHbIE BhIpaykeHHsI (BBIPAKEHUS C IEpeMEHHBIMH ). AnreOpanyeckas cymMMa
npousseaenue. I lponopruu.Packpsitue cko0ok. [IpeoOpa3zoBanuie OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB apu(pMeTHUECKUX AeUCTBUI. PaBeHCTBO OYKBEHHBIX BBIPAXKEHUH.

ToxmecTBo. Ynpolenue nmpousseeHne. Yucnonele moacTaHoBKH. UHuc10BOe 3HaUeHHE OYKBEHHOTO
BbIpaxeHus. I IpuBeieHne moJ0OHBIX ClaraeMplX.

94

YpaBHenus .PaBeHcTBa.

[lonsiTne ypaBHeHUs M KOpHs ypaBHeHMs.IIpencraBiieHne 0 paBHOCHIIBHOCTH YPaBHEHUM.

10 g
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JInHeliHOe ypaBHEHME U €ro
KOPHHU

PaBencTBO ¢ nepemenHoi. [lepexon oT crnoBecHOH (GOPMYIUPOBKU K areOpandeckod MOJICIH.
VYpaBHeHue ¢ oHOM nepeMeHHo.JInHeliHOe ypaBHEHHE U ero KOpHU.Pelienne JTMHEHHbBIX
ypaBHeHuH. JIMHEHOE ypaBHEHUE ¢ TapaMeTpoM. KonndecTBo KOpHEel JTMHENHOTO YPaBHEHHUS.
Pemienue ypaBHenuii . PABHOCHIIBHOCTh ypaBHEHHM. Penienne ypaBHEHUM, CBOISIIIIUXCS K
nuHeWHbIM. YncnoBoe paBeHcTBO. CBONCTBA YMCIOBBIX paBeHCTB.IIpaBuiia npeoOpa3oBaHus
ypaBHeHU.KouecTBO KOpHEN TMHEMHOTO ypaBHEeHM . Pellienre 3a1a4 ¢ mOMOIIbI0 YpaBHEHUM
. [IpencraBnenne o paBHOCWILHOCTH ypaBHeHUU. O0IacTh onpenecHus ypaBHeHHs (001acTh
JOTTYCTUMBIX 3HAYEHUH TIEPEMEHHOM ). AITOPUTM DEIICHUs JTUHEHWHBIX ypaBHeHU.Pemenue
TEKCTOBBIX 33Ja4 ainredpandyeckum crocodom.llenbie KOpHU HETMHENHBIX ypaBHEHU. Perenne
JIMHEWHBIX YPAaBHEHUN C TapaMETPOM.

Koopaunats! u rpaduku.

MHoOkecTBa TOUEK Ha KOOPAUMHATHON mnpsAMoi.PaccrosiHue Mexay TOYKaMH KOOPAMHATHOU
npsiMoil. MHOkecTBa TOUEeK Ha KOOpAMHATHOM m1ockoctu.lloctpoenue rpadukoB. Ctatuctuka.
Tabnuynoe 1 rpaduveckoe MpeaCcTaBIeHUE JAHHBIX, CTOJI0YAThIE U KPYTOBBIC IHAarpaMMBbl.
I'paduxu . [Ipumenenne nuarpaMm u rpaduKoB AJis ONUCAHUSI 3aBUCUMOCTEH peabHbIX BEIMUUH
.Eme Heckonpko BaxkHBIX TpadukoB. M3BneueHrne MHPOPMALUU U3 TAOIUII, JHATPAMM ,
rpadukoB.I'paduku Bokpyr Hac. Urenue rpadukos . [IpencraBienue JaHHBIX B BUIE TaOIHL,
nuarpamm, rpaguxos.M300paykeHue ynciaa ToUKaMu KOOPJIMHATHON IPSIMOH.
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Ienslie Beipaxxenus. CBolicTBa
CTENIEHU C HATypaJIbHbIM
IIOKa3aresneM. 3a1auy Ha
YacTH , JOJIH, ITPOLICHTBHI.

IIponsBenenue u yactHOE cTeneHe. CTeneHb ¢ HaTypajabHbIM NIOKA3aTEIEeM U €€
cBoiicTBa.CBoiicTBa creneHu . [IpeobpazoBanus BEIpaXKEHUN, COJIEPIKAIMX CTEIIEHH C
HaTypaJlbHBIM MoKa3aTeneM.CTeneHs CTeneHu, mpou3seaeHus u qpoou.lIpumenenne cBoicTBa
CTETEHHU Ui TPeoOpa30BaHUs BEIPAKEHUN U BbIYMCIIeHUI. Perienne koMOnHaTOpHBIX 3ajay.
[IpaBuiio yMHOXKEHUS , IEpeCTaHOBKH, (pakTopuan uyucia. CoyeTaHus U YUCIO COUYCTaHUM.
®dopmya uncia coueranuii . [IpaBuio komOunaroproro ymuoxenusi. [lepecranosku. [1epedop.
3ajaun Ha 4acTH , IOJIM, IPOLIeHTHI. Pelienne 3a1ay Ha HaXOXAEHUE YaCTU YKCIIa U YUCIIA 110 €ro
yacTy . Penienue 3a1ad Ha MPOUEHTHI U 101U. [[puMeHeHne mponopiui Npu pereHun 3aaad
.CBOICTBa CTENEHU

10 g

Uucina. Llensle BeIpaxeHUsI.
Jlormueckue 3anaum.
MHOrouIeHsI.

OnHouNeHBl U MHOTOYJIEHBI. [IeficTBUS ¢ 0qHOUICHAMU. (CITOKEHHUE, BEIYUTAHUE,
yMHOkeHHe).ClI0KEHUE U BBIUUTAHNE MHOTOUJIEHOB. Y MHOKEHHE OJJHOUJICHA Ha
MHoTouWIeH.JIelicTBHUs ¢ MHOTO4YJIeHaMU. Y MHOKEHHE MHOIOYJICHa Ha MHOTO4JIeH. Perrenue
TEKCTOBBIX 3374 apUPMETHUECKUM CIIOCOOOM. Y MHOXKEHHE MHOTOUJIEHA HA MHOTOYJICH.
Hcnons3oBanne Ta0IUI, CXeM, YEPTEKEH, APYTUX CPEACTB MPEICTABICHUS TAHHBIX MPU PEIICHUHN
3ana4y.@opyIibl KBajpaTa CyMMBbI U KBajpara pasHocTu. CteneHb MHOrowieHa. @opMysa pa3HOCTH
KBaJIpaToB.DOPMYyIIbl COKPAIIEHHOTO YMHOYKEHHS : Pa3HOCTh KBaApaToB.DOpMyJIbI KBagpara
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cyMMmsl. Jlorndeckue 3anaun. Pemenue nornyeckux 3aznad. Pemenue sornyeckux 3aznad ¢
nomoluisio rpad o, Tabnun. @opmMyssl KBajapaTa pazHocTd. MHorouneHsl. [leficTBus ¢
MHOTOwIeHaMu.OCHOBHBIE METO/IbI PEIICHHS TEKCTOBBIX 337a4: apU(PMETHICCKHA,
anredbpaudeckuii, nepedop BapuaHToB. [lepBruHbIE MTpeICTaBICHUS O APYTUX METOAAX PELICHUS
3ana4 (reoMeTpuyecKkre u rpapuieckre Meroasl). [Ipeodpa3oBaHue 1ENOro BHIPAKCHHUS B
MHorowieH.JInnelnbie ypaBHeHus. Kopuu ypaBHeHUsI

Paznoxxenne MHOrousjaeHa Ha
MHOxUTeN.CTaTUCTHKA U
TEOPUS BEPOSITHOCTEH.

BreiHecenne o0mero MHOXHTENS 3a CKOOKH,IPUMEHEHHE (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.
PaznoxeHne MHOro4JIeHa Ha MHOKUTEIIN: BBIHECEHHE 00ILEro MHOXKUTEIA 3a CKOOKU.Pa3noxenune
MHOTO4YJIEHa Ha MHOKUTENH: cI10co0 rpynnupoBku.lIpruMenenue paznoxkeHne Ha MHOXKHUTEIHN K
peleHuo ypaBHeHHi.Popmynna pa3HOCTH KBaapaToB. I'paguku, mpuMeHeHHe AuarpamMmm u
rpaduKoB JUIsl ONMCAHMsI 3aBUCUMOCTEHN peabHbIX BEJIMYMH, U3BJI€UEHHE HH(DOpMaLMK U3 Ta0JIULL,
nuarpamm U rpagukoB.dopmyna pazHocTH kBajaparoB. Ctatuctuka . TabnuyHoe u rpadudeckoe
MPEJICTaBICHUE JaHHBIX, CTOJIOYATHIE U KPYTOBbIe AHarpaMMbl. DOpMyIIbl Pa3HOCTH U CYMMBI
Ky0oB.DopMyIibl pa3HOCTH U CyMMBbI KyOoB. KBagpaTHblif TpexuiieH, pa3jioKeHHe KBapaTHOTO
Tpex4IeHa Ha MHOKHUTENU.Pa3noxkeHne Ha MHOXKHUTENIN ¢ IPUMEHEHUEM HECKOJIbKUX
crnoco6oB.PaznoxeHre MHOroweHa Ha MHOXKUTEINN: IPUMEHEHHE (OPMYJI COKPAILEHHOTO
YMHOKEHMS.Perenne ypaBHEHHMI ¢ IOMOLIBIO Pa3JI0KEHNs HA MHOKUATENU. Perienue ypaBHeHHM ¢
IIOMOUIBIO PA3JIOKEHNU Ha MHOKuTENN. Pemenne 3anad. @opmyiisl. Haxoxxnenue kopHu
ypaBHeHUA. DOPMYIIbl COKPAIEHHOTO YMHOKEHHUS.

16 4

Yacrota u
BepoATHOCTh. CitydaiiHbIe
cOoOBITHS.

CrayvaiiHple ONBITBI  (9KCIIEPUMEHTHI), DJIEMEHTapHble ClydyailHble COOBITHA  (MCXOJbI).
BepositHocT  3nemeHTapHbIX  coObITHM. CoOObITHS B CAy4YailHBIX — SKCIIEPUMEHTAX W
OJaronpuATCTBYIOIUE AJIEMEHTapHble COObITH. BeposTHocTH ciyuallHBIX COOBITHHA. ONBITHI €
PaBHOBO3MOXKHBIMH DJIEMEHTApPHBIMH COOBITHSIMU. Kilaccndeckne BEpOSTHOCTHBIE OIBITH C
UCIOJIb30BAHUEM MOHET, KyOMKOB. [Ipeocmagnenue cobvimuii ¢ nomowwro ouazpamm inepa.
IIpomueononooicnvie cobvimus, obveounenue u nepeceuenue cobvimui. Ilpasuno cnoocenus
gepoamnocmei. Cuyyainvii  6vi6op. Ilpedcmasnenue dKkcnepumenma 6 6uoe Oepesa.
Hezasucumvie  cobvimusi. Ymnoorcenue  eepoamuocmeii  He3aBUCUMbBIX  COObIMULL.
Ilocneoosamenvuvie Hezagucumvle ucnvimanus. IlpeacTaBieHHe O HE3aBUCHMBIX COOBITUSIX B
KHU3HH.

74

[ToBTOpeHune kypca 7 kinacca

MHorousieHbsl. BOBHUKHOBEHME MAaTEMaTUKHU — KaK HayKH 3Talbl €€ pa3BuTus Brinaromumecs
MaTeMaTHUKU U UX BKJIaJ B pa3BUTUU HAyKu.CBOMCTBA CTENEHH C HATYpaJIbHBIM MTOKA3aTEIIEM.
Koopmunatsr u rpaduxu. [IpaBmio ymHOXKEHUs , iepecTaHOBKH, (hakTopuan uucia. CoueTanus u
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yuCcao0 coueTanuil. Popmysia yucia COUeTaHuii . YpaBHEHUs. BO3BHUKHOBEHHE MAaTEMATUKU KaK
HayKH, 3Tansl ee pa3BuTHs. OCHOBHBIE pa3/ieibl MATEMATHKU. IPOCTHIX yncen.KopHu ypaBHEHH .
Briiaromuecss MaTeMaTUKH M MX BKJIAJI B pa3BUTHE HayKu. beckoHeuHOCTh MHOXecTBa. I [psimast u
oOpaTHas MpoNoOpLUUOHAIBHOCTG. YKcia U JUIMHBI OTpe3KoB. Parronanbubie uncina./[pobu u
MPOLCHTBHI.
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Ha uzyuenue reomerpuu B 7 Kjacce OCHOBHOM IIKOJIBI OTBOAUTCS 2 yaca B Hejento + 1 yac U3 MIKOJIBHOTO KOMIIOHEHTa, Bcero 105 ypokoB B roj.
YMK: T'eometpus, 7 - 9 kiaccel : ydeOHHK It 001ieoOpa3oBaTeabHbIX opranu3anuii , / JI.C.AtaHacsH,

B.®.byry30B u n1p M.: [IpocBenienue,

2017 r.
HasBanue pasznena | Kparkoe conepxanne Konnuects
0 4acoB
I'eomerpuueckne | I'eomerpuueckas ¢urypa. Touka, TMHUA, OTPE3OK, MpsMasi, Ty4, JIOMaHasi, TNIOCKOCTh, YToJl, OMCCEKTpHCca 10+8
¢urypsl. @urypsl | yria 1 ee CBOMCTBA, BUJbI YIJIOB, MHOTOYTOJIbHUKH, Kpyr.3Mepenusi u BeJu4uHbl. Beanunnsl JlonsATue
B reOMeTPHHU U B BenuuuHbl. [nuna. M3mepenue mimebl. EnuHnune! n3mMepenus 1inuHel. BennunHa yria. ['pagycHas mepa yria.
OKpY:KaK01IeM [TonsTHE O MIIOLIAIM MIIOCKON GUrypHl U ee cBoMCTBax. M3mepenue miomanei. Enquauibl n3mMepenus
mupe.Havansapie | mmomanu. [Ipencrasienue 06 o0beme u ero cBoiictBax. M3mepenue oovema. EnuHutisl usmepeHust 00eMOoB.
rE€OMETPUUECKUE CpaBHeHuE OTpE3KOB U YIIIOB. MI3MepeHne oTpe3KoB, JInHa oTpe3ka. Mi3mMepenue yriioB,BUbl yIJoB,
CBE/ICHUS CMexHbIe U BEpTUKAJIbHBIE YITIbl, UX CBOMCTBA. [lepnenauKynspHble npsiMbie.M HOrOyroJabHUKH, KPYT.
[Ipsimoit yroui. [lepnenauKyIsip K npsiMOM.
Mmuoroyroasuuku | Tpeyronpauku. Beicota, Menuana, OuccekTpuca, CpeIHssl IMHUS TPeyrojibHuKa. PaBHOOEIpEHHBIN 17+8
TpeyronbHuKH TPEYTrOJbHUK, €70 CBOMCTBA U NPU3HAKKU. PaBHOCTOpOHHMI TpeyroibHUK. [IpAMOYroabHbIiA, OCTPOYTOJIBHBIH,
TYIOYTOJIbHBIN TPEYrOJbHHUKHU. BHEIHME yrisl TpeyroibHuKa. HepaBeHcTBO TpeyroabHuKa. OTHOLIEHHUS.
PagencTBo ¢uryp. [lonarue paBeHcTBa reomerpuueckux ¢uryp. CBoiicTBa paBHBIX TPEYroJIbHHUKOB.
IIpu3Haky paBeHCTBA TPEYroJbHUKOB. 3MepeHust M BbIYUCIAeHUs. VITHCTpYMEHTHI 111 U3MEPEHUN U
HOCTPOCHUMN: IIUPKYJIb, IUHEHKA, YrOJbHUK; U3MEPEHHUE U BBIYUCIICHUE YIJIOB , JJIHH (PacCTOSHUI),
mwiomaned. I'eomerpuuyeckue nmocrpoeHus.l’ eomeTpuyeckre NOCTPOCHUS I HIUTFOCTPALIUU CBOMCTB
reomeTpudeckux puryp. MHCTpyMEHTHI Ui HOCTPOSHUH [IIMPKYIb, TUHEWKa, YrodbHUK. [Ipocmetiuiue
NOCMPOeHUs YUPKYIeM U TUHEUKOU.: NOCmpoeHue OUCCEKMPUCHL Y2d, NePneHOUKYIApa K NpAMOoU, yeud,
pasHozo oannomy. [locmpoenue mpey201bHUKO8 NO MPemM CIMOPOHAM, 08YM CHIOPOHAM U Y2ty MeNcOy HUMU,
CMopoHe U 08YM NpUnedcawyum K Hei yanam./leirenue ompeska 6 OGHHOM OMHOuleHuu. 3ajaui Ha IOCTPOCHHE
C TIOMOIIBIO LIMPKYJIS U JTUHEUKH.
[TapamiensHbIe IIpu3Haky ¥ CBOMCTBA NapaJIEIbHBIX MIPSMBIX. 13+8
IpsIMbIE
CooTtHomeHus Paccrosinne .PaccTosinue Mex iy Toukamu. PaccTosinue oT Touku a0 npsimoit. Paccrosnue mexnay gurypamu. | 18+8
Mexay cropoHamu | Cymma yrioB TpeyroiabHuKa. COOTHOLIEHHE MEXy CTOPOHAMU M YIJIaMu TpeyrojbHHUKa. HepaBeHCTBO
U yTJIaMH TpeyroiabHuKa. [IpsMoyroibHble TPEYroabHUKH, UX CBOMCTBA U IPU3HAKU PaBEHCTBA. PaccTossHuEe MeExXIy
TPEYTOJIbHUKA TouKaMH. PaccTosiHue MeXly NapajieIbHBIMU NPSIMbBIMH.
[ToBropenue.Ucro | Ot 3emnenenus k reomerpun. [ludarop u ero mkosna. 'eomerpus 1 uckycctBo. Posib pocCHiCKUX YUEHBIX B 15 ( Bcero
pusi MateMaTukn. | paButuu Matematuku: JI.Oinep. H.U. Jlobauesckuit, I1.JI. YebObnuen, C. KoBanesckas, A.H. Konmoropos. :105 u)
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obmeoOpaszoBarenpHbIX opranusanuii /I".B. Jopodees, C.b. CyBoposa, E.A. Byaumosuuu ap. — M.: IIpocsemienue, 2018 r

Panen

Coneprkanue

Komn-Bo yacoB

I'n 1
Anrebpanueckue
Ipodu

[TonsTue anredbpanueckoit podu. Anredpandeckas ApoOb.MHOXKECTBO AOIYCTUMbIX 3HAYEHUH IE€PEMEHHBIX,
BXOZIIUX B ApoOs.OCHOBHOE CBOMCTBa anreOpandeckoit 1poou.BeIBoI 1 IprMeHEHHE OCHOBHOT'O CBOHCTBA
npodu.Coxparienue anredpandeckux 1pobei. [IpeodpazoBaHue BeIpaXXeHU, colepKalliux anreopanyeckue
npo6u.CreIcTBUS U3 OCHOBHOTO CBOMCTBA Apo0u.ClioskeHrEe U BEIMUTAHHUE APOOCH ¢ OTMHAKOBBIMH
3HameHarensMu. [IpuBenenue anredpanueckux apoOei k obmemy 3HameHarento. JlefcTBus ¢ anredpandeckuMu
IpoOsSMU: CIIO’KEHHE, BRIYUTaHUE, YMHO)KEHUE, JIeJICHHE, BO3BEICHUE B cTeneHb .ClI0)KeHUe 1 BRIYUTaHHE APOOECi
C pa3HbIMU 3HamMeHaTessIMu.ClloKeHne U BbIUUTaHue 1poOu U 11esoro BelpakeHus. IIpeoOpa3oBanue qpobHO-
JMHEHHBIX BBIPAKEHUM: CII0O)KEHNE, YMHOXKEHUE, AeneHue.lIpaBuia yMHOKEHUS U IeJIeHUs alNreOpanyecKux
npoOeit. YipolieHue BeIpaXXeHUH, CoOAEpKaIluX 1eHCTBUS YMHOXKEHUS U JIeTICHUs alnreOpanyeckux Apooei.
JlomycTuMble 3HaUSHHsI TIEPEMEHHBIX B APOOHO-PAlMOHATIBHBIX BEIPAKEHUSX.

IToncranoBka BeIpaskeHHI BMeCTO niepeMeHHbIX.COBMeCTHBIE JIeHCTBUS ¢ anredpandyeckuMu apoosmu.CrioxkeHue,
BbIUHMTaHUE, YMHOKEHUE, JIeIeHNe anredpandeckux apoodeit. [loHsTHe cTeneHu ¢ neiabM OTpUIaTeIbHbIM
nokazareneM. CTeneHs ¢ LeIbIM [T0Ka3aTeieM U ee cBolicTBa. HaxoxaeHne 3HaueHU BBIPAXKEHUN, COAEPKAIINUX
CTENEHH C LeNbIM Noka3aTeneM. [IpeoOpa3zoBaHue BoIpakeHUH, cOAepk AKX 3HaK Moayss.CTaHIapTHBIN BUA
ymcna JlpubnuxeHHoe 3HaueHHE BEIWYUHBL, TOYHOCTH NMpUONIMXKEHUs. Boiaenenue MHoxuTens — creneHu 10
B 3anucu yucia.lcnons3oBaHue CBONCTB CTENIEHHU C LIEJIBIM IT0KA3aTeIeM I HaX0XKICHUS 3HaYCHUN 1
YIPOLIEHUs BbIpakeHU .l [puMeHeHne CBOMCTB CTENEHN ¢ LENbIM IToKa3aTeneM.Pemenne u cocrtaBineHue
yYpaBHEHMH MO yCI0BUIO 3a7aui. Pa3Mepsl 00bEKTOB OKpYXkKaroIero Mupa (0T 3JIeMEHTapHbBIX YaCTHIL 10
BcenenHoil), AIUTENBHOCTD MPOLIECCOB B OKpYsKaroleM Mupe.Perienre 3a1a4 Ha JBUKEHHUE C TTIOMOIIbIO
YpaBHEHHMN.3a/1a4y Ha IPOLEHTHI M KOHLIEHTPALMIO.

23y

I'nmaBa II
«KBagpatHbie
KOpPHU»

[ToHATHS KBaApaTHOrO KOpHS, AapUPMETHYECKOro KBaJpaTHOrO KopHs. IIpuMeHeHue MOHATHS KBaJApPaTHOTO
KOpHsl IIpM pELICHUM pPa3IMYHbIX 3a7]ay. Kopenp  tperbeit  crenenu .IlonsTHe  HMppanuoOHAIBHOIO
yucia.Pacrio3HaBanue MppannoHaIbHBIX yucie. [Ipumeps! 1oka3aTenbcT B anredpe.MppalnoHanbHOCTh Yucia

[Ipumenenne B  reomeTpuu. CpaBHEHHME  HMPPALMOHAIBHBIX  4YHCEl. MHOXKECTBO  JEHCTBUTEIBHBIX
yucen.HecomsmMepuMocTh CTOPOHBI M JMAroHajdM KBajapata. JlecATUUHble NPHOIMKEHHUS HPPAMOHATIBHBIX
yncen.OneHnBaHue M YIPOUICHHE BBIPAXKEHUMN, COJAEpKaIllMX HppalroHalbHble uucia.llpumenenue Teopemsl
[Tudparopa mnpu pemieHUH MNpakTHUECKUX 3afad.PanyoHanbHble BBIpAXKEHMS H UX  [peoOpa3oBaHusl.
JlokazaTenbcTBO TOXAECTB. ApupMeTHUYecKHil KBaJpaTHBIM KOpeHb. YpaBHEHMH BHJA x*= a. MHOXeCTBO
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JCCTBUTENIBHBIX YHCEN; MPEJCTaBICHUE JCHCTBUTEIBHBIX YHCET B BUAEC OECKOHEYHBIX IECATHYHBIX IpoOei.
CpaBHeHHE JeHCTBUTENBbHBIX wuHcel. IlocTpoeHue rpaduka 3aBUCUMOCTH Y= +/XH HpUMEHEHHE €ro
cBoiicTB.HenocpencTBeHHOE NPUMEHEHUE CBOMCTB KBaJpaTHBIX KOpHEW.BbIHECEHME MHOXWTENS W3-1I0J 3HaKa
KOpHs. BHEceHne MHOXHTENS 1MOJ 3HAaK KOpHA. [IpuMeHeHne cBOHCTB apupMETUYECKHX KBaJpPaTHBIX KOpPHEH K
npeoOpa3oBaHUIO0 YMCIOBBIX BBIPAKEHHMM M K  BBIYMCICHUSAM.B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
JICHCTBUTEIIHBIMUA YHUCJIAMM M TOYKAMM KOOPAMHATHOM IpsiMOi.KBaapaTHBI KOpPEHb U3 CTENEHU C YETHBIM
nokasaresneM.PazHble 3a7auM Ha npeoOpa3oBaHME BBIPAKEHUH, COJEpXKAIMX KBaJpaTHble KOpHHU. YuciIoBbIe
IIPOMEXYTKH: UHTEPBAJI, OTPE30K, J1yd. [loHsTre kyonueckoro kopHs .Kopens Tperneii crenenu. IIpeodpazoBanue
BBIPQXCHUM, COAEpXKAIIUX KBAaJPATHBIE KOPHU: YMHOXXCHME, IECJICHHE, BBIHECEHHE MHOXKHUTENS M3-II0J 3HaKa
KOpH$1, BHECEHHE MHOXUTEIS 110J] 3HAK KOPHS.

I'nasa III
«KBaapatHsie
YpaBHEHUS»

KBanparusie ypaBaenusi. Henonabsle kBaipaTHble ypaBHeHHs. Teopema Buera, oOpaTHas Teopeme
Buera.Pemenne kBagpaTHbIX ypaBHEHUH BBIICICHUEM KBaaparTa ABy4wieHa. Popmyiia KOpHEH KBaIpaTHOIO
ypaBHeHUs. JIMCKpUMUHAHT KBaJAPaTHOIO ypaBHeHU . PelieHne ypaBHEHUH, CBOIAIINXCS K KBaJPATHBIM.
KonuuecTBo KOpHEN KBaApaTHOIO YPaBHEHHUS B 3aBUCUMOCTH OT €r0 IUCKpUMUHAHTA. bUKBagpaTHbIE ypaBHEHUS.
VYpaBHeHUs1, CBOAMMBIE K TMHEWHBIM U KBaJpaTHbIM.Pelienne kBaspaTHbIX ypaBHEHUH 110 popmyre. Peenue
KBaJ[paTHBIX YPAaBHEHMI: UCIIOIb30BaHUE (POPMYJIBI [UI HAXOXKJCHUS KOpHEH, rpaduecKuii MeTo]1 perieHus,
pa3oKeHue Ha MHOXKHUTENH, 10A00p KOpHEH ¢ UCMoIb30BaHEM TeopeMbl Buera.Pa3uble 3a1aun Ha
UCIOJIb30BaHUE (POPMYIIBI KOpHEH KBaJipaTHOTO ypaBHeHUs. KBaipaTHble ypaBHEHHUs C YETHBIM BTOPBIM
koaurmentom. . Bropas hopmyna kopHeit KBaipaTHOTO ypaBHEeHHs. PelieHne KBaapaTHBIX YpPaBHEHHUH U
YPaBHEHHUH, CBOIAIIMXCA K KBaApaTHBIM.COCTaBIEHHE ypAaBHEHUH 110 yCIOBUIO 3a1aun. KBajpaTHble ypaBHEHUS C
napametpoM. KBanpatuslii TpexwieH .Pemenune 3a1ad ¢ noMoIIbIO KBaIpaTHBIX ypaBHEHU. Kak pemarorcs
HEIOJIHBIE KBaJpaTHbIE ypaBHEHM . Penenue 3a1a4 ¢ IOMOIIBIO HEMOIHBIX KBaIpaTHLIX ypaBHeHUN. Henonnbie
KBaJpaTHBIC YPABHEHMS B PA3JIMYHBIX 3a7a4ax. Teopema Buera. J[oka3aTenbCTBO U MPUMEHEHHUE TEOPEMBI
Buera.llpumenenue teopemsl Buera u 06patHoii eit Teopembl. dopMyiia 1715 pa3iokKeHns: KBaJpaTHOIO TpexXuiieHa
Ha MHOXuTenu. I Ipumenenue popMyibl pa3ioKeHus: KBapaTHOTO TpexuieHa Ha MHOKUTeNU. Penienne
TEKCTOBBIX 3aj1ay ajuredpandeckuM crocodoom .JIpumeps! perieHns ypaBHEHUH TpeTbeil 1 YeTBEPTOil cTeneHei
‘pa3yo’KeHUEM Ha MHOXKUTENM .PemeHre qpoOHO - pallMOHaNbHBIX YpaBHEHUH.

204

['maBa IV
«CucreMbl
YPaBHEHUIN».

JluneliHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMHU U €ro peuleHue.l'paduk auHeRHOro ypaBHEHHUS C IByMs
NepEeMEHHBIMU. Y paBHEHHE C ABYMs IepeMeHHbIMU. [IpsiMas kak rpaduueckast HHTEpHpeTaus JIHHEHHOTO
ypaBHEHHMS € IByMsI TepeMeHHbIMU. Mcronp30BaHue TaOMIL, CXeM, YepTekKel, IPyrux CpeCTB MPEACTABICHUS
JAHHBIX MPU peleHnu 3a1a4n. ['paduku npocThIX TMHEHHBIX U HEITMHEWHBIX ypaBHEHUH (mapabona, runepbona,
OKpYKHOCTB). I'padyik IMHEHHOT0 ypaBHEHHs C ABYMSI IEPEMEHHBIMU, YTTIOBOI KO3((UIIMEHT NpsSMOi; yCI0BUE
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napaensHoctu nps-meix.Iloctpoenne npsameix Buna y=kx+l .IIpsimast mponopiimonanbHas 3aBUCHMOCTb:
3afanue GopMynoi, KoapPUIUEHT NPONOPLUOHANBHOCTH; CBOHCTBA. [IprMephl NpsiMO IPONOPLUOHATIBHBIX
3aBUcHMOCTel. JINHENHOE ypaBHEHUE ¢ ABYMs IIEpeMEHHBIMU. [IprMepsl pereHus ypaBHEHUM B LEbIX YUCIIAX. .
ITpumepsl pelIeHns: CUCTEM HEINMHEWHBIX YPABHEHUN C IByMsl IIEPEMEHHBIMU . 3a/ada, IPUBOAALLAS K [IOHATUIO
«CUCTEMa ypaBHEHUI» .MeTo/Ibl pelIeHHsI CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMs NIEPEMEHHBIMU: rpadudecKuii
METOJI, METOJ CJI0KEHUS, METOJ NTOACTaHOBKHU. [IoHATHE cuCTeMBI ypaBHEHMI. Pemenne cucremsl ypaBHEHUN.
PaBHOCMIIBHOCTB CHCTEM ypaBHEHUIN. AJITOPUTM PELIEHHSI CUCTEM YPaBHEHUH ClIOCOOOM 10ICTaHOBKU.CUCTEMBI,
cojeprKallre HeJuHeHble ypaBHeHUA. CUCTEMbI IMHEMHBIX YpaBHEHUH ¢ napaMeTpoM.Cuctema ABYX JIUHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU; PEICHUE MTOICTAHOBKOM U cioxkeHreM.CocTaBlIeHUE CUCTEMbl YPaBHEHUH 110
YCIIOBHIO 3aJ1aui. AHaJIN3 BO3MOXKHBIX CUTYallMi B3aUMHOI'O PacIOI0XKEHUsI 00bEKTOB MPH UX JIBUKECHUH,
COOTHOIIEHUSI 00bEMOB BBITIOTHSAEMBIX Pa0OT MIPH COBMECTHOM padore. Pemenue 3anay. Pemenue cucrem
ypaBHEHMI criocoO0M ciioxkeHus. Pelienre cucreM AByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEHHOE, a JPyroe
BTOPOU cTeneHHU. [IpuMepsl peleHns CUCTEM HEJIMHEMHBIX ypaBHEHMI. Perienre TeKCTOBBIX 3a1a4
anredpandeckuM crocoOoM.

I'maBa V
«DyHKIUNY.

[Tonstne ¢ynkuuu. YteHne u noctpoeHue rpadukoB. YTeHHE HECKOIBKUX IPAPUKOB HA OJJHOM YEPTEKE.
CgoiicTBa u rpaduk auHelHON QyHKIMU. YTII0BOM K03 duUIMeHT npsMoii.JlekapToBbl KOOPAUHATHI Ha
riockocTd. CriocoObl 3aaHus PYHKIUI: aHATUTHYECKUH, rpadudeckuii, Tabnnynbiii. ['padpux
¢dynkuuu.Pacronosxxenue rpapuka JMHEHHON QyHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTro K03 uIueHTa u
cBoOoaHoro wieHa. Haxoxaenue ko3 @puuneHToB TnHEeHHON (PyHKIMU 1O 3aJaHHBIM YCIOBUSM: IIPOXOXKICHNE
IPSIMOM Yepe3 BE TOUKH C 3aJaHHBIMU KOOPAWHATaMH, IPOXO0KAEHHUE NPSAMOM Uyepe3 NaHHYI0 TOUKY U
napajuieIbHON naHHoU mipsimoil. IIpumeps! rpadukoB 3aBHCUMOCTEM, OTPAKAIOIINX PEAIbHBIC
nporeccel.IToctpoenne rpadukoB GpyHkImii no Toukam. [Ipumeps! GyHKINH, TOJTydyaeMbIX B Ipoliecce
MCCJIEIOBaHMSI PA3JIMYHBIX PEAIbHBIX IPOLECCOB U PELIeHUs 3a7a4. 3HaueHne PyHKIHUH B Touke. COOTHOIIEHHE
reoMeTpuuecKoi u anredpandeckoit moaenei pynkiuii. Haxoxxaenue cBOUCTB pyHKIUH 110
rpaduxam.AnreOpanueckasi 1 reOMeTpUUYecKas HHTEPIIpeTalluy CBOMCTB pyHKuui. JIunelinas pyHkuus, ee
rpa¢uk u cBoiictBa. CKOpocTh pocTa yObIBaHUs JMHEHHON QyHKIMN. CBOMCTBA (QYyHKIMIA: 001aCTh ONpEaeIeHHMS,
MHO’KECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEXKYTKH BO3pacTaHUs
U yObIBaHMsI, HanOoJbIlIee M HaUMeHbllee 3HadeHus. MccnenoBanue Gpynkuuu no ee rpapuxy.Ilpencrasnenne o6
acumnrorax.HenpeposiBHocTh yHKIMU. Kycouno 3agannsie pynkuun.Iloctpoenue rpagukoB KycOUHO-3aJaHHBIX
GbyHKUIMT ¥ TMHEHHAas annmpoKkcuManus. 3aaHue 3aBUCUMOocTel (popMyaMu; BBIYMCICHUS 110 GOpMYJIaM.

k
3aBUCUMOCTH MEXy BennuuMHamMu. DyHKIHSA y = —mnee rpaduk. OyHKIIUHN, ONUCHIBAIOIINE TPIMYIO U 00pat-

HYIO MIPOTIOPIIMOHATBHBIE 3aBUCUMOCTH, UX TpaduKu. [Ipasuio ymHodiceHus, nepecmanosKku, (hakxmopuan yucid.
Couemanus u yucio couwemanuii. @opmyna uucna covemanuil. Tpeyeonvnux Ilackans. Onvimsl ¢ 60ILUUM YUCTOM
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PABHOBO3MONCHBIX INEMEHMAPHBIX COObIMUL. Boviuucienue seposmuocmeli 8 ONbIMAx ¢ NpUMeHeHuem
KoMOunamopuwix gopmyn. Ucnvoimanus bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu
ucnvimanuti bepnynnu. Ilpoexmuas paboma .

I'maBa VI.
BepostHocTs 1
CTaTUCTHUKA .

CraTtucTudeckre XapakTepucTUKU Habopa JaHHbIX: CpeHee apu(pMeTHIecKoe, MeJuaHa, HanooJbllee u
HauMEHbIlIee 3HaYEHU , pa3Max.lIcrioyib30BaHne CPeJHUX CTATUCTUUECKUX XapAKTEPUCTUK IIPU PEILICHUN
pasInYHbIX 3a7a4. BepoaTHOCTh MPOTUBOMONIOKHBIX COOBITHH. JlOCTOBEpHBIE 1 HEBO3MOKHBIE COOBITHSL.
PaBHOBO3MOXHOCTE cOOBITHI. Kitaccuueckoe onpezeneHue BeposiTHOCTH. TadnuuHoe u rpaduyeckoe
IPE/CTaBICHNE IaHHBIX, CTOJI0YaThIe U KPYTOBBIE AUAarpaMMbl, rpaduKy, IPUMEHEHUE TUarpaMM U rpadukoB A
OTIHCaHMsI 3aBUCUMOCTEH peabHBIX BEJIMUNH, U3BJICUeHUE HH(OPMAIMH U3 TAaOJIHII, AUArpaMM U
rpa¢ukoB.Pemenne 3aay Ha Kjlaccuyeckoe onpesesneHre BepossTHOCTH. CII0KHBIE SKCTIEPUMEHTHI .
['eomerpuueckue BeposiTHOCTH. [IpOTHBOIOIOKHBIE COOBITHS, 00bETUHEHNE U TTepecedeHue coObTuid. [IpaBmiio
cioxeHus BepostHocTell. Ciyyaiinblil Be1IOOp. [IpeacraBnenue skcepuMenTa B Buje aepeBa. HesaBucumsie
COOBITHSI. YMHOKEHHUE BEPOSTHOCTEN HE3aBUCUMBIX cOOBITUH. [locnenoBaTenbHbIe HE3aBUCUMBIE UCIIBITAHUS.
[TpencraBiaeHne 0 HE3aBUCUMBIX COOBITUSX B kU3HU.IIprMeHeHne NOHATHSA TeOMETPHUUECKON BEPOSTHOCTH K
pemenuro 3a1a4. Micropus Bompoca 0 HaxoKAeHUU GOpMYI KOpHEH anre0pandeckux ypaBHEHHH CTeTeHeH,
6onpiux yeteipex. H. Tapranes, k. Kapnano, H.X. A6ens, D.I'anya.
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Ha usydyeHue reomerpuu B § KJIacCe€ OCHOBHOM

yaeOHUK /i 001meo0pa3oBarenbHbIX opranu3anuii , / JI.C.Atanacsn, B.®D.byry3os u gp M.: [Ipocsemenue, 2017 r.

LIKOJIBI OTBOAMUTCS 2 yaca B Henento, Bcero 70 ypokoB B roa. YMK: T'eomerpusi, 7 - 9 kitacchr :

HasBanue Kpatkoe conepxxanue Konnue
pazznena CTBO
4acoB
UYersipexyrosl | MHOTOYrOJIBHUK, €r0 3JIEMEHTBI U €ro CBOKCTBA. Pacrio3HaBaHKe HEKOTOPBIX MHOTOYTOJIbHUKOB. BBIITyKiIble U 16
bHUKH HEBBIMYKJIbIE MHOTOYTOJIbHUKH. [IpaBuiibHbIe MHOTOYTOJIBHUKH. YeTbIpexyroiapHuku. [lapamienorpamMm, pomo,
PSIMOYTOJIBHUK, KBaJpaT, TpaIeus, paBHOOeapeHHas Tparenus. CBOHCTBA U MPU3HAKY MapajiesiorpaMmma, pomoa,
MPsIMOYTOJIbHKKA, KBaApaTa. [Ipu3Haku 1 cBOICTBa MapalljieNIbHbIX MPsIMBIX. AKcHOMa napasienabHoctu EBkimnaa. Teopema
Qateca.
[Tnomane WHcTpyMeHTHI A1 U3MEPEHHH U TOCTPOCHUI; U3MEPEHHE U BHIYUCIICHHUE YTJIOB, JUIMH (PACCTOSIHUIM ), TUIOIIA IS . 14
Tpuronomerpudeckre GyHKIUU OCTPOTO yTria B IPSIMOYTOJIBHOM TpeyroyibHuke Tpuronomerpudeckue GyHKIUH TYIIOTO
yria. Beraucnenue 31eMeHTOB TPEYrOJIbHUKOB C UCIIOIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOIICHUH. DopMyIbl
TUTOIIAN TPEYTOJIbHHUKA, TApaIeIOrpaMMa U €0 YaCTHBIX BHJIOB, (DOPMYJIBI IJTMHBI OKPYKHOCTH U TUIOIIAIHN KPYTa.
CpaBuenue u Borurcnenue miomazeii. Teopema [ludaropa. [lnomans MHOrOyrojasHuKa.
[TonoOHbIE [Tonstue npeo6pazosanus. [Tonodue. [Iponopuronansueie 0Tpes3ku, nogodue guryp. [logodusie Tpeyronpauku. [pusnaku | 19
TpeyroipHuK | momobusi. [IpuMeHeHne mogo0us K T0Ka3aTeIbCTBY TEOPEM H PEIICHHIO 3a/1a4. TpUroHOMeTprIecKrue QYHKIIUH OCTPOTO
u yIJjla B IPSMOYTOJIBHOM TpEeyrojbHHUKE. Tpuromerpuueckue (QpyHKIUH TYNOTO yria. Beruucienue aineMeHToB
TPEYTOJILHUKOB C UCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. COOTHOIIEHUS! MEX1Y CTOPOHAMH U YIJIaMH
PSIMOYTOJIBHOTO TpeyroybHuKa. CpeHsisi TMHUS TPEYTOJIbHHKA.
OxpyxHOCTb | OKpYXHOCTB, KPYT, MX DJIEMEHTHI U CBOMCTBA; IEHTPAILHBIEC U BIHCAaHHBIC YTIbl. KacaTenbHas U ceKyIas K OKpy>KHOCTH, 16
uX CBOMcTBa. BircanHble U ONMCaHHBIE OKPYKHOCTH ISl TPEYTOJIbHUKOB, YETHIPEXyTOJbHUKOB, IPABUIIbHBIX
MHOTOYTOJIbHUKOB. B3anMHO€e pacnoyiokeHne NpsiMOM U OKPYKHOCTH, JBYX OKpY:KHOCTEH. llepneHiukynsip K npsiMom.
Haxnonnas , npoexuus. CepeAMHHBIN NepneHauKyasap K oTpe3Ky. CBONCTBa M NMPHU3HAKH MEPIEHAUKYIIpHOCTH. YeTbipe
3aMeyvaTeNbHbIe TOYKH TPEYTOJIbHUKA.
[ToBropenue | [lnomans. IlomoOHble TpeyroiapbHukH. COOTHOIICHHS MEXAY CTOPOHAMH M yriaMH NPSMOYTOJBHOTO TPEYroidbHHKA. | 5 (
Uctopus I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUE20 MUPA.Pob poCccUtickux y4eHvlx 8 paseumuu | BCETo :
MaTeMaTuKu | mamemamuxu: JI. Dinep. H.U. Jlobauesckuu, I1.JI.Yebviumes, C. Kosanesckas, A.H. Koamocopos. Mamemamuxa 6 | 70 1)

pazeumuu Poccuu: ITlemp |, wixona mamemamuyeckux u Hagueaykux Hayk, pasgumue poccutickozo ¢noma, A.H. Kpuinos.
Kocmuueckas npoecpamma u M.B. Kenowviui.
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HaszBanue pasznena Kpatkoe copepxxanue Kou-Bo
4acoB
[ToBTOpEeHME Kopuu xBampatHoro ypaBHeHHs.CI0K€HHE W BBIYMTAHHE JIPOOEH C pasHBIMH S5y4

3HameHarensimu. Hepasencrsa. UucioBsle MHOXKecTBA. DyHKIIMY.

I'naBa 1. HepaBenctBa | UucnoBsle HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEpaBeHCTB.I[poBepka cripaBeIMBOCTH HEPABEHCTB IIPU
3aJJaHHbIX 3HaUYeHUsIX nepeMeHHbIX.HepaBeHcTBO ¢ nepemenHoil. O0mue cBoiicTBa HepaBeHCTB.Pemenue
JIMHEWHBIX HEPABEHCTB PaBHOCUIIBHOCTh HEPABEHCTB .JIMHEHHbIE HEPABEHCTBA C OJHOU
nepemeHHo.CTporue u HecTporue HepaBeHcTBa. O01IaCTh ONpeaesieH!s] HepaBeHCTBa (001acTh
JOTYCTUMBIX 3HAYEHUH TIepeMeHHOM ). B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEXKIY ACHCTBUTEIbHBIMU 209
YUCJIAaMH U TOYKaMU KOOPJAMHATHOU NpsMOM. PelieHne cucteM HEpaBEHCTB C OJHOM MEPEMEHHOM:
JUHENHBIX, KBaJApaTHbIX. CHCTEMbI HEPABEHCTB C OJHON NIepeMeHHOM. Pelienne cucreM HEpaBEHCTB € OJTHOM
MIePEeMEHHOM: JINHEHHBIX, KBaJpaTHBIX.300paxeHne pemeHus: CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSIMOH.
3anuch pelieHus CUCTEMbl HEpaBeHCTB.Jl0Ka3aTenbCTBO HEPABEHCTB. PelieHue 11enbix u ApoOHo-
palMoHaIbHBIX HEPABEHCTB METOJOM UHTepBasloB.CpefiHee apupMeTHUYEeCcKoe, CpeJHeEe TeOMETPHUECKOe
yucen. Yto o3Hayarot cioBa «C TOYHOCTBIO J0...». CpaBHEHHUE NEUCTBUTEIBHBIX Yucen.OTHOCUTEbHAS
MOTPEIIHOCTb. MHOXKECTBO IECTBUTENBHBIX YUCEI, IIPEJCTABICHUE JIEHCTBUTEIBHBIX YUCEI
OECKOHEUHBIMHU AECITUYHBIMU Jpobsimu.Ilepuonnyeckue u Hemepruoauueckue OECKOHEUHBIE JECSITHUHBIE
npobu./lenenue yronkom.Emie o cpennux. CpegHee rapMOHUYECKOE , KBaAPAaTUIHOE .

I'naBa 2. Kakyro pynkumio Ha3piBaloT kBajpaTuuHOM. CBoMCTBa 1 rpaduK KBaApaTUYHON QyHKIMH (apadoa). 214
KBanpatnunas [TocTpoenue rpaduka kBaapaTUyHON QyHKIUH 110 ToukaM .O0nacTh 3HaueHui pynkuuu. [Tapadomonn.
byHKIUSA I'paduk u cBoiicTBa GpyHkiuK ¥y = ax?. CTeneHHble (QYHKIMH C HATYPaIbHBIMU HOKA3aTensIMu 2 U 3 , X

. Jf(x)=a . .
rpaduku u cBorictBa .I'paduku Qyakimm .Haxoxnenne Hyneit kBapaTHIHONU PYHKITNH,
MHOYKECTBA 3HAUEHHH, MPOMEKYTKOB 3HAKOIIOCTOSHCTBA, MPOMEXYTKH MOHOTOHHOCTH .CABHT Tpaduka
dynximum y = ax? Broas oceit koopaunat.IlocTpoenne rpaduka KBaApaTHIHON (HyHKIIHH MO TOUKAM.
I'padux Gpynkuuu y = ax? + bx + ¢. KBaapaTHble HEpaBEHCTBa M €0 PENIeHus. PellleHne KBaJpaTHBIX
HEPaBEHCTB: HCIOJIb30BaHUE CBOMCTB M rpaduka KBaJApaTUYHON (YHKLUHU , METOJ HHTEPBAJIOB.
KBanpaTHble HepaBeHCTBa. 3aluch pelIeHUs KBaJpaTHOTO HepaBeHCcTBa. I paduk qpoOHO-TMHEHHOMN
¢ynkuuu. Haxoxnenue Hynei kBaipaTHdHON (QYHKIIUN, MHOXKECTBA 3HAUEHUH, TPOMEKYTKOB
3HAKOMOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH.
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I'paduk npobHO-nmuHEHON QyHkmu. [IpencraBnenne 06 acumnrorax.l'paduk ypaBHEHUI, comepKanux
Moxayu.I'padhuk apooHO-TMHEHHON dyHKIMK. mnepOona.Pemenne nenbix u JpoOHO —palioOHATBHBIX
HEPAaBEHCTB METOJIOM HHTEPBAJIOB.

I'naBa 3. YpaBHeHus u
CHCTEMBI ypaBHEHH

Parmonanbueie BeipaskeHus. MippanmonanbHblie BeipakeHus .J[poOHbie,lienbie Beipaxkenusi. Jlomycrumeie
3Ha4yeHus nepeMmeHHbIX. [IpeoOpa3oBanne OyKkBeHHBIX BbIpaxkeHUH. ToxnecTo.llensie ypaBHeHus
YpaBHEHHUs TpeTbel ,YETBEPTOM CTEIICHU. Y DpaBHEHUs € OJHOM IIepeMeHHOMU.Pemenne npocrenmmx
TpOOHO-TMHEWHBIX YpaBHEHUN. Pa3noxenne Ha MHOKUTEHN. BBeiIeHEe HOBOM nmepeMeHHOM. [IpoOHbIe
YPaBHEHUSI.

Pemienue 3a1a4 Ha BHKEeHHE. MeTO/bl pellIeHUs ypaBHEHUI: METObl pABHOCUIIBHBIX NPE00pa3oBaHUi,
METO/T 3aMEHBI IIEPEMEHHOM, TpaduiecKuii MeToa. Perenne 3a1ad ¢ moMonso ApOOHBIX

ypaBHeHui. Vicionb30BaHue cBOMCTB (hyHKIMIM U pelieHnn ypaBHeHU.CUcTeMbl ypaBHEHUH C IByMs
nepeMeHHBIME. [ paduku ypaBHEHUH ¢ ABYMS IEPEMEHHBIMH.

Crioco6 cnoxxenus .Crioco6 nojctaHoBku Jcropust Bompoca 0 HaxoJIeHUU GopMyl KOpHEH
anreOpandecKnx ypaBHEHUH, HEPa3pEIIMMOCTh B paIiKajaxX ypaBHEHUH CTENEHU , OOJbIIeH
yeTbIpex.Perienne 3a1a4 ¢ noMoblo cucTeMbl ypaBHeHu. [lepumerp npsmoyronsHuka.Pemenne 3anau ¢
MIOMOIIIBIO CUCTEMBI ypaBHeHHN. I paduueckoe uccnenoBanne ypasHeHuil. IIpocreiimme nppanmonanbHblie
ypaBHeHUs BUna. [Ipeobpazosanue epagura pynkyuu y = f (x) 014 nocmpoenus 2papukos ynkyuil

suoa y =af (kx+b)+c-
. k
I'paguxu ¢hynxyuii y:a+_b, y =X y=Yx, y=|x-
X+
VYpaBHeHnus B 1enbix unciax.I'papudeckoe uccnenoBanue ypaBHeHuid. Kopuu ypaBHeHus .Y paBHeHuUs ¢
napameTpoM. Crioco0 ClI0KeHUs U MOJICTAaHOBKU. PelieHne cucreM ypaBHEHUI BTOPO CTeNeHu.
YpaBHEHHUS OKPY)KHOCTH , IPSIMOM .
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I'maBa 4.
Apudpmernueckas u
reoMeTpUYeCcKas
MPOrpeccuu

YucnoBas nocnenoBaTeabHOCTh. 3anava Jleonapao [Inzanckoro (PuboHayun) o KposIMKax, yucia
Oubonauyu.lIpruMepsl YMCIOBBIX MOCIEIOBATENBHOCTEH .

beckoneunslie nocienoBarensbHocTd .Dopmyia 1-ro wieHa nociaeaosareabHocTu.IlocTosHHbIE
MIOCJIEIOBATEIBHOCTH .

Apudmerndeckas mporpeccusi 1 ee cBoiictsa.Bozpacratomue , yOpIBaroue nociuea0BaTeIbHOCTH.
®dopmysa cyMMBI IIEPBBIX N WIEHOB apudmernyeckoil nporpeccun.l'eomerpruyeckas nporpeccusi. Dopmyia
CYMMBI [IEPBBIX N YWICHOB I'€OMETPUYECKON mporpeccuu.beckoneunsie nociaenosareasHocT . Popmyna
001Iero 4ieHa U CyMMBbI MIEPBHIX N YWIEHOB FeOMeTpUYeCcKoi nporpeccuu.Cxoadiascss reoMeTpuieckas
nporpeccusi. 3HaMeHaTellb T'€OMETPUUYECKOM POTrPECCHH.

17 a
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[IpocTeie u cnoxHbie NpoLeHThl. Penienue 3agau no teme « JleHexxHble pacuerb» .beckoHEeuHO
yObIBato1as reometpuyeckas nporpeccus.®opmysna 6unoma Herotona.Cymma KBapaToB MEPBIX N
HaTypaJIbHBIX YHUCEI

Tpeyronbuuk ITackans. OneIThl ¢ GOJIBIINM YUCIOM PAaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHH.
Brruncnenmne BeposSTHOCTEH B OIBITaX ¢ MPpUMEHEHUEM KOMOMHATOPHBIX Gopmyn. cnbitanus beprymu.
VYcnex u Heynava. BepostHocTH cOOBITHI B cepuu UCTIBITaHUN bepHysum. 3agava o maxMaTHON JJOCKE.
CXoanMOCTh T€OMETPUUECKON MPOTPECCHUHU.

I'nmaBa 5. Ctatuctuka u
BEpPOSITHOCTh

Bri0opounsle uccienoBanus. Beioopounsiii MeTo1.3HaKOMCTBO CO CIy4alHBIMU BEIMYMHAMU Ha IIpUMepax
KOHEUHBIX JUCKPETHBIX CIy4alHbIX BeIW4UH. Pacnipenenenue BeposTHocTel. IHTepBaIbHBbIM pALL.
I'ucrorpamma.OnucarenabHble CTATUCTUYECKUE TTOKA3aTeNId YUCIOBBIX HAOOPOB: cpeaHee apupMETHUECKOE,
MenraHa, Haubouplee, HaMMEeHbIee 3HaueHus psija. HTepBanbHas Ta0iMia 4acToT. XapaKTePUCTUKA
pa3bpoca.Mepbl pacceMBaHus: pa3Max, JUCIIEPCUs U CTaHIapTHOE OTKJIOHEHUE. BeposTHOCTh U
KoMOuHaTopuka. CTaTUCTHYECKOE OLIEHUBAHHUE U IPOTHO3.

Pa3merenus u coyeranns. 3HaKOMCTBO CO CIy4alHbIMM BEJIMYMHAMU HA IIPUMEpaxX KOHEYHBIX JUCKPETHBIX
Clly4alHbIX BeIM4MH. Pacnipenenenue BepostHocTel. Matemaruueckoe oxunanue.CoicTBa
MaTeMaTHueckoro oxxuganud. Ilonstue o 3akone 6onbiux yucesn. 3mepenune BepositHoctelt. [Ipumenenue
3aKOHA OOJIBIINX YHCEN B COLMOJIOTUH, CTPAXOBAHHUH, B 3/[paBOOXPAHEHHH, 00ECIIeYeHUH 0€30aCHOCTH
HACEJIEHUs B Upe3BbIYaiiHbIX cuTyanusx CiydaiiHas M3MEHYMBOCTh. MI3MEHUMBOCTE IPU U3MEPEHUSX.
Pemaromue npasuiia. 3aKOHOMEPHOCTH B U3MEHUMBBIX BEJTMYHMHAX.

64

[ToBTOpenue kypca 9
KJracca.

KBanparnunas ¢pyHkims. FMicToku TeOpuu BEpOSTHOCTEH: CTpaxoBoe Jeno, azapTHble urpsl. [1. depma, b.
[Tackans, A. bepuynau, A.H. Konmoropos

VYpaBHEeHHs U CUCTEMBI ypaBHEHUI. ApudmeTnueckas u reomerpudeckas nporpeccun.HepaBeHcTBa.
Craructuka u BepoITHOCTh. Tpuccekus yria. KBaapartypa kpyra. Y nBoenue ky6a. Mcropus uucna m.
30J10TO€ ceyeHune
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HasBanue paznena Kpartkoe coaepxanue Konnue
CTBO
4acoB

Bextopsl [TonsiTHE BEKTOpA, NEHCTBHS HAJ BEKTOPAMH, NCIIOIH30BAHNE BEKTOPOB B (PU3HMKE, pa3iokeHue BekTopa Ha | 12

COCTaBJIAIOIIME, CKAIIPHOE NIpou3BeneHne. CI0KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOJKEHHE BEKTOPA Ha
ynciio. [IpumeHeHre BEKTOPOB K PEHICHUIO 3a/1a4.
Meton koopauHAT OCHOBHBIE TIOHATHS, KOOPAUHATBI BEKTOPA, PACCTOsSIHUE MeX 1y Toukamu. Koopaunate! cepenunbl otpeska. | 10
VYpaBuenus uryp. [IpumMeHeHre BEKTOPOB U KOOPAUHAT JJISl PEHICHUS MPOCTEHITNX T€OMETPHUECKUX
3aja4. YpaBHEHHs OKPYKHOCTH U IPSIMOM.

CkansipHO€ IpOU3BEIEHUE Cunyc, kocunyc, TanreHc yria. COOTHOIIEHHs MeX1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKA.. Teopembl 14

BEKTOPOB. cuHycoB. TeopeMbl KOCUHYCOB.

JUIMHA OKPY>KHOCTH U ITpaBriIbHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTb, KPYT, UX JIEMEHTHI U CBOMCTBA. [[IMHA OKPYKHOCTH U 12

IIoUIa/lb Kpyra. IUIOINAAb Kpyra.

JBr>xeHus OceBast U LIeHTpaJibHasi CHMMETPHsI, IOBOPOT U NapayjienbHblil nepeHoc. KomOuHanuu nBuxeHuil Ha 10

IJIOCKOCTH U uX cBolicTBa. [loHsatue mpeoOpazoBanus. [logobus. .IlonsTre nBuxeHMs.
HavaneHble cBeneHus us MHororpaHHuK ¥ ero 3neMeHThl. Ha3BaHMsI MHOTOIPaHHUKOB C Pa3HBIM IOJ0KEHUEM U KOJIMYECTBOM 2
CTEpEOMETPUU rpaneil. [lepBuuHble npencTaBieHus 0 NUpaMuie, napajuiesenunene, npusme, chepe, mape, HUIMHAPE,
KOHYC€, MX JIEMEHTAaxX U MPOCTEHIINX CBOWCTBAX. Tena u MOBEPXHOCTH BpAIICHNUS.
[ToBTOpenue .Mcropus Acmponomus u eceomempus. Ymo u xax ysuanu Anaxcazop, Opamocgen u Apucmapx o pasmepax Jlymwi, | 8 (
MaTeMaTUKU 3emnu u Connya. Paccmosanua om 3emau 0o Jlynot u Coanya. Hzmepenue paccmosnus om 3emau 00 | BCETO:
Mapca. IlocTpoenne NpaBUIbHBIX MHOIOYTOJIbHUKOB. 68 u)
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Temaruueckoe IIAaHUPOBAHUC I10 MAaTECMATUKC B 5 Ki1acce

Ne n/mt Pasznen u 0CHOBHOE COAEPIKAHKUE TEMBI Koiu-Bo
4acoB

1 IToBropenue . CoXeHHE ¥ BEIUNTAHUE HATYPAIBHBIX uncell. ApupMETHYECKHE JCHCTBHS C HATYPAIbHBIMU YHCIAMU 1(4)

2 YMHOXKEHUE U JIeJIeHHe HAaTYpalbHbIX YMCel.. ENMUHUIIBI U3MEpeHUH: AITUHBI, IUI0IIa 1, 00beMa, MacChl, BpeMEHH, CKOpocTH. | 1

3 Peniennie npocThIX ypaBHEHUH, 3a1a4. 3aBUCUMOCTH MEXy €IMHULIAMU U3MEPEHUS KAKIOW BEJIMYHUHBI. 1

4 [Ipsmas. Yactu npsiMoil. 3aBUCUMOCTH MEXy BEIMUYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE; MPOU3BOAUTEILHOCTD, BpeMs, | 1
paloTa; 11eHa, KOJIMYECTBO, CTOMMOCTb.

5 Jluann BxonHas KOHTpoJIbHAs paboTa 1(7)

6 @urypsl B OKpyxaromem mupe. Harmsiaeie npeacraBineHus o purypax Ha IUIOCKOCTH: TIpsiMasi, TOYKa, OTPE30K, JIyd, Yrod, 1
JIOMaHasl, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KpYT. YeThIpeXyrolbHUK, IPSIMOYTOJbHUK, KBaIpar.

7 Jnvna otpeska, jomaHoi. IlocTpoeHue oTpeska 3a1aHHON IIMHBI. 1

8 Buns! yrios. I'panycHas mepa yria. 1

9 N3mepenue 1 MocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIOPTUPA. 1

10 WHCTpyMEHTBI JUIsl U3BMEPEHUHN U OCTPOSHMI; U3MEPEHUE U BBIYMCIICHHE YIJIOB, JUIMH (PacCTOSHUN), TUIOIIACH. 1

11 OxpyxHocTb.IlocTpoeHNE OKPYKHOCTH 1

12 Hatypanbnble uncna . HaTypaibHOE 4HMCII0, MHOXKECTBO HATypaJIbHBIX YHCEI U €r0 CBOMCTBA, N300pa’keHNEe HATYPaJIbHBIX 1(11)
4Kcell TOYKaMU Ha YUCIIOBOM MPSAMOI.

13 Hcnonb30BaHre CBOWCTB HAaTypaJbHBIX YHMCEN MPU pelieHuH 3anad. Paznuume Mexay nudpoil u yuciom. 1

14 [To3unmoHHas 3amuch HaTYPaJIBLHOTO YKCIIA ,IOMECTHOE 3HaUeHHe HUQphl. Paspsnel u ki1accel. CooTHOIIEHHE MexXTy AByms | 1
COCEHUMH pa3psAHbBIMU €IMHUIAMHU. UTEHHuE U 3alKch HaTypaJIbHBIX YUCEIL.

15 Hatypanbublil psa. JlecstuuHast cuctema cuucieHus. [losenenue 0ecamuynou 3anucu yucei. 1
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16 3anuce Ynciia B BUJE CYMMBI Pa3psiIHBIX CIIaraeMbIX, MOPSAOK BBIIOJHEHHUS ACUCTBUM B BHIPAXKEHUSX, COJCPIKALIIX 1
CTETIeHb, BEIYMCIICHUE 3HAYCHUI BBIPAKEHHH, COJCPIKALINX CTETICHb.

17 Heo6xoaumocts okpyrienus. [IpaBuiio okpyrieHus HaTypalbHBIX YUCEI. 1

18 [lonatne o cpaBHEHUM YHCEN , CPABHEHHE HATYpPAIbHBIX YHCEI APYT C APYTOM U C HYJIEM , MaTeMaTHUECKasl 3aInCh 1
CpaBHEHHMIA, CIIOCOOBI CPAaBHEHHSI YHCE.

19 [TepeGop BO3MOXKHBIX BapuaHTOB. [[BOIiHbIC HEpABEHCTBA 1

20 [Tepebop Bo3MOXKHBIX BapraHTOB. llocTpoeHne nepeBa BOSMOXKHBIX BAPHAHTOB 1

21 Ilepe6op BO3MOKHBIX BAPHAHTOB C TOMOIIBI0 Tabumbl. Tect 1 1

22 [TepeGop BO3MOXKHBIX BAPUAHTOB B PEIICHUU TEKCTOBBIX 3a/1a4 1

23 JIeficTBUsl ¢ HATYpaJIbHBIMHU YuciIaMu . HaXokaeHHe CyMMBbI M Pa3HOCTH, U3MEHEHUE CyMMBbI M Pa3HOCTH TpU u3MeHeHuu | 1(25)
KOMITOHEHTOB CJIOKEHHUS U BIYUTaHUsl. [losaenenue yugp, 6yk8, uepo2nugos 6 npoyecce cuema u pacnpeoeieHus npooyKmos
Ha /[pesnem Bnuswcnem Bocmoxe. PoocOenue u pazeumue apugpmemuxu HamypaibHblX Yucei.

24 BbrunTanue HaTypaibHBIX Yncell. .PemenHne TeKCTOBBIX 3a/1ad4 apupMeTHIecKuM crocodoM. Mcemons3oBanue Tabdmumil, cxem, | 1
YepTeKeH, APYTUX CPEJCTB MPECTABICHHS JAHHBIX TPU PEIICHUH 3a/1a4.

25 Crnosxenue HaTypanbHbIX ynced. KoMmoHeHTs! crnokeHus. CIoKeHue B CTONOUK. 1

26 N300paxkeHne yucen TOYKaMd KOOPAMHATHOM mpsiMoii. Berantanue HatypanbHbIX yncen. KOMIIOHEHTHI BEIYUTAHUS 1

27 CrnosxeHue ¥ BBIYUTAHNE HATYPabHBIX YHCE B PEIICHUH TeKCTOBBIX 3a7a4. KOMIOHEHTHI CJI0KEHUS ¥ BBIYUTAHUS , CBS3b 1
MEXTY HUMH.

28 YMHOKEHHE HaTypaJbHBIX YHCE].YMHOKEHHE B CTOJOMK. UMCIOBOE BHIpA)KEHHE W €r0 3HAYCHHWE, MOPSAIOK BHIMONHEHUS | 1
JNEUCTBUMN.

29 Jlenenue HaTypanpHBIX uncen. [lenenne yroikom, mpoBepKa pe3ynbTara ¢ MOMOIIbIO MPUKUIKUA U 00paTHOTO NeHCTBUS 1

30 YMHOXKEHHE U JIelIeHNe HAaTYpalbHBIX Yrcel. KOMITOHEHThI yMHOKEHUSI U JACTICHHS, CBSI3b MEKIY HIMH. 1

31 YMHOXKEHHE U JIelIeHIe HAaTYpaIbHBIX Yrcen. HaxoxeHrne Hem3BECTHBIX KOMITOHEHTOB 1

32 Pemennie koMOMHATOPHBIX 33/1a4 MepeOOPOM BapHAHTOB. Y MHOKEHUE U JIENICHNEe HAaTypalbHbIX yrcen. OTpaboTka 1
BBIYHCITUTEILHBIX HABBIKOB.

33 YMHOXKEHUE U IeJICHHe HATypaJIbHbBIX yncell. Haxoxk/1eHne 3HaueHUi YHCIIOBBIX BBIPAKECHU. 1

34 YMHOKEHUE U JIeJICHHE HATypaIbHBIX YHCEI B PEIICHUU TEKCTOBBIX 3a/1a4. 3a1auu Ha ABxKeHne. CKOpOCTh COMMKEHHS , 1

yajneHus .
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35 KonTponbnas pabora Nel mo Teme «HarypanbHbie gnciiay 1
36 UYucnoBoe BbIpaxeHHe U ero 3HayeHue. [1opsanox BBINMOIHEHUS JEHCTBUI B YHCIOBBIX BBIPAXKEHUAX , UCTIOIb30BAHHE 1
CKOOOK. 3HaUEHUE YMCIIOBOTO BBIPAKEHMUSL.
37 [Topsimok neicTBUi B BEIYUCICHUIX 0€3 CKOOOK. AprdMeTHYecKHne IeHCTBHS Ha/l HATYPAJTbHBIMUA YUCIIAMH. 1
38 [Topsimok AelCTBUI B BEIYMCIICHUSIX CO CKOOKaMHU. 1
39 [Topsiok neiicTBuil B BbrunciaeHusX. Haxoxaenne 3HaueHuil YMCI0BOTO BbIPAXKEHHUSI. 1
40 ITonstue crenenu uncna. OCHOBaHME U NIOKa3aTesb cTeneHu. CTeNeHb ¢ HaTypajabHbIM [TOKA3aTENIEM. 1
41 Crenens uncna. KBaapar u ky0 uncia. TaOnuipel 1 KpyroBble AUarpaMMal. 1
42 CreneHp 4ncia B YUCIOBBIX BBHIPAKEHHSIX 1
43 3amaun Ha aBrKeHue. CkopocTh conmmkenus. CKOpOCTh yAaleHUS. 1
44 Eaunuib! u3smMepeHus CKOpOCTH , BpeMeHHU. 3aJlauM Ha JBWKeHue. J[BrkeHnue no pexe. (Ha BoJie) 1
45 3anaun Ha ABUKEHME. JIBI)KEHUE HAaBCTpeuy Apyr Apyry. JBuxenue B ogHy ctopony. Tect 2 1
46 [Ipumepsl 3aBUCUMOCTH MEXAY BEIMUMHAMHU CKOPOCTb, BPEMS , pACCTOSIHUE. 3a/1auu Ha JBUKEHUE. [|BUKEHHE B 1
MIPOTUBOMNOJIOKHBIX HANPABICHUSIX.
47 KonTponbHas padota Ne2. o reme «/leficTBUS ¢ HATYpaIbHBIMU YHCIAMI. 1
48 Hcnonp30Banue CBOMCTB JCHCTBUI MPH BRIYKMCIEHUAX . PaboTa Hax omuOKaMu B KOHTPOJIbHOM pabote Ne3. Pemrenue 3amau | 1(12)
Ha JIBIDKEHHUE.
49 CBolicTBa CIIOKEHUS U YMHOXKEHMsI. ByKBEeHHas 3anuch 3aKOHOB. 1
50 ITepemectuTenbHoe cBOMcTBO. CBOMCTBA apuMETHYECKHX ACHCTBHIM. 1
ol CoiicTBa ciio)keHus u yMHOkeHHs1. CoueTtarenbHoe cBOMCTBO. [lepemMecTuTeNnbHbIN U cOueTaTeNbHbIN 3aKOHBI ClokKeHust 1 | 1
YMHOXEHHUS .
52 PacnpegenurenbHoe CBOMCTBO. byKBEeHHAs! 3aMKCh 3aKOHOB. 1
53 PacnpeenuTenpHplii 3aKOH YMOHOXEHMSI OTHOCHUTENBHO CIIOKEHHUS.. [[puMeHeHune B pelieHnu 3a1ad. 1
54 PacnipenenurensHoe cBOMCTBO. 3a1a4 HAa YaCTH. 1
55 3amaun Ha yacTH. PerneHue TEKCTOBBIX 337a4 apuPMETHYeCKHUM crocoOoM. ObocHosanue aneopummos evinoaneHus | 1
apughmemuueckux Oeticmesuil.
56 3anaun Ha yactu. Pacyer cmecelt, crimaBoB. Enunnnbl n3Mepenus: maccol. CpeqHee apuMeTHYECKoe. 1
57 3amaun Ha ypaBHUBaHME. PenlieHre TeKCTOBBIX 331a4 apu(pMETHUECKUM CIIOCOOOM. 1
58 3amaun Ha ypaBHHMBaHHe. Paznmuusble crocoObl pemienus. Vcmonb3oBaHue Ta0nuil, cxeM, 4epTrexei, Apyrux cpeiacts | 1
MIPEJICTABJICHHMSI JAHHBIX TPU PEIICHUH 3a1a4H.
59 Kontponbras padota Ne 3 mo teme «lcmonp30BaHuE CBOMCTB ACHCTBUM MTPH BBHIUUCICHUSIX ). 1

66




60 MuoroyroiasHukH. Bennunna yrina .Buasl yrios. Mx noctpoerne n 0603HaueHHe. 1(7)

61 O603HaYeHUE ¥ CPABHCHHUE YTJIOB. 1

62 Wsmepenue yrmnos. Tpancnoptup. ['panycHas Mepa yria. 1

63 M3MepeHue M NoCTpOEHHE YIJIOB ¢ IOMOIILIO TPAHCIIOPTHUPA. 1

64 W3MepeHue yrioB U MOCTPOEHUE YIIIOB. 1

65 JlomaHble 1 MHOTOYTOJIbHUKH. 1

66 Jlomanble 1 MHOTOYToJbHUKY. [lepuMeTp MHOrOyroiapHuKa. Mi3MepeHue JUIMHbI OTpe3Ka, IOCTPOSHUE OTpe3Ka 3aJaHHON 1
JUTUHBI.

67 JlenumocTsb uncen. JlenuTenu u ero cBoMcTBa./[e1MMOCTh HATYPabHBIX YHCET. 1(14)

68 KpaTHoe u ero cBolicTBa, o0IIee KpaTHOE ABYX H OoJiee uncen Meron nepedopa. Podicoerue uecmudecsmepustou 1
cucmembl CHUCTIEeHUS

69 Haxoxnenne Hanbospiiero odmero nenurens. Hanbonpmmii o6muit nenurens. OOmmid AeIuTenb IBYX U 00Iee Ynce, 1

70 IIpoctble u coctaBHble yncia. Haumensiee odiiee kpaTHOE, CIOCOOBI HAX0XKICHUSI HAUMEHBLIEro 00IIEero KpaTHOro. 1
B3anMHuo mpocTsle yncna.3aver

71 [Tpocteie u cocraBHbIe uncna. Pewemo Opamocgena. 1

72 JlenuMOocCTh CyMMBI U Ipou3BeeHus. [IpakTuueckue 3a/1aun Ha JeJIeHUE C OCTaTKOM. 1

73 JlenuMocTh cymMMBbl U ipou3BesieHus. [Ipu3naku nenumocTty Ha 2.YeTHble U HeueTHbIE uncia. [lpusnaku oeaumocmu na 4, 6, |1
8,11

74 [Tpusnaku nenumoctu Ha 5 u 10. JJokazamenbcmeo npusnakog oerumocmu. 1

75 [Tpusznaku nenumocTH Ha 3 1 9. Pa3nokeHne HaTypaIbHOIO YUCIIa HA MHOXKHUTEIH, Ha IPOCThIe MHOXKUTENU.. Koauuecmeo 1
oenumenel YUcaa, aneopumm pa3noHceHus YUcia Ha npoCcmovle MHONCUMENU, OCHOBHASL meopeMa apudmemuxu.

76 KontposnbHas pabora Ned4 3a nepBoe mosyrojue. 1

77 JleneHne ¢ 0CTaTKOM Ha MHOKECTBE HATYpaJbHbIX ynces, HemomaHnoe yacTHoe. 1

78 Cesoticmea Oenenusi ¢ ocmamkom. 3anuch B BUae CyMMBIL. [IpakTndyeckne 3a1a4u Ha JIEJIEHUE C OCTaTKOM. Pemenue 1
MPAKTUYECKHX 33/1a4 C IPUMEHEHUEM NPU3HAKOB JIEIMMOCTH.

79 Jlenenne ¢ OCTaTKOM B pEIICHUH 3a1a4. /Jokazamenbcmso npuznakos oeaumocmu. CBOUCTBO IETUMOCTH CyMMBI (pazHocTt) | 1
Ha YHUCIIO.

80 Pemenne TekcToBBIX 3a7au apudmernyeckuM crnocodboM. IlpoextHas pabora 3ameuarenbHble yncia. ( CTapuHHbIE MEPHI 1
JUTUHBL.)

81 TpeyroabHUKH 1 YeTHIPEXYrOJIbHHUKH.. TPEYrONbHHUK, 6106l MpeyeoibHuKos. [lpasuibHble MHO20Y20IbHUKIL. 1(8)

82 Tpeyronpauku u ux Buabl. [loctpoenne u 0603HaueHNE TPEYTOJIBHUKOB. 1

83 [TpssmoyronpaukH. [locTpoeHne 1 0003HAYEHUE YETHIPEXYTOJIEHUKOB. 1
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84 Ilepumerp npssmoyronbHuKa. [lepuMerp MHOTOyrosbHUKa 1
85 PaBencTBo duryp. PaBHoBenukue Qurypsl. 1
86 [onsarue mnomanu ¢urypsr [IpubamkenHoe n3mMepenue iomaan Guryp Ha kinerdaroit Oymare. Paspezanue u cocraBienue | 1
TeOMETPUUYECKUX QUTYP.
87 Ilmomane xBagparta. @opmyia miIonaau NpSIMOYTroJbHUKA. 1
88 Enquaute1 n3MepeHus miiomaiy. 1
89 OO6bIKHOBEHHBIE 1podu. [loiis, yacTh, IpoOHOE YKCIIO, IPOOH. 1(20)
90 JlpoOHOe uncio Kak pe3ynbTar feneHus. M3o0paxeHue nomiei. 1
91 OOBIKHOBEHHAsS POOB. 1
92 UwrcnuTenb U 3HaMeHaTelb JPOOH. 1
93 [TpaBunbHBIE 1 HENpaBWIbHBIC IpoOH. CMelnanHas 1po0b (CMEIaHHOE YHCIIO). 1
94 N3o00pakenne npobeit Ha KOOPAMHATHON MIPSIMOIA. 1
95 3anuce HATypalbHOTO 4YHWCIAa B BHJIE JApOOM C 3aJaHHBIM 3HameHareneM. llpeoOpasoBanme cmemranHo npodbu B | 1
HENPaBWIbHYIO 1po0b U HA00OPOT.
96 IIpuBenenue apobeii kK o0IIeMy 3HaMEHATEIO. 1
97 OCHOBHOE CBOMCTBO OOBIKHOBEHHOM Jpo0du. CokpamieHue npooei. 1
98 OcHOBHOE CBOHCTBO OOBIKHOBEHHOM IpOOH B PELLICHUHU 3a7ad. 1
99 [IpuBenenre 0OBIKHOBEHHBIX ApoOEii K 001eMy 3HaMeHarento. [IpueMbl onpeenenus o0ero 3HaMeHaTelNs IByX Ipo0eid. 1
100 ITpuBeneHne oObIKHOBEHHBIX Apo0eil K 001eMy 3HaMEeHATEIIO. 1
101 CpaBHeHHE OOBIKHOBEHHBIX Apo0el ¢ OJUHAKOBBIMU 3HAMEHATEISIMHU. 1
102 CpaBHeHHE OOBIKHOBEHHBIX Jpo0ei ¢ pa3HbIMU 3HAMEHATEISIMHU. 1
103 CpaBHeHHE OOBIKHOBEHHBIX JIPOOCH. 1
104 Harypanbnbie yncia u gpoowu. 1
105 Hatypanbnble yncna u apoou. IIpencrasienue B Buje qpodu 1r000ro HaTypalbHOTO YUCIIA. 1
106 MHOX€eCTBO, Xapakmepucmuyeckoe c8oUCmME80 MHO}cecmaa, dSIEMEHT MHOKecTBa. [TogMHO)kecTBO. OTHONIEHNE 1
MIPUHAJICKHOCTHU, BKJIIOUEHHSI, PABEHCTBA.
107 [TepeceueHne u 00bEIMHEHIE MHOXKECTB. 1
108 KonTtponbHast pabota Ne5 o reme «OOBIKHOBEHHBIE IPOOH». 1
109 Jleiictust ¢ npo0simu .CliokeHre 00BIKHOBEHHBIX JIPOOEH ¢ OIMHAKOBBIMU 3HAMEHATEIISIMH. 1(34)
110 CrnosxeHue 0ObIKHOBEHHBIX Ap00Oei ¢ pa3sHbIMU 3HAMEHATESIMHU. 1
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111 CrnoxeHne 0OBIKHOBEHHBIX JAPOOEH ¢ pa3HBIMH 3HAMEHATEISMH. . 1
112 Crno)xeHre 0OOBIKHOBEHHBIX JIpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMH B PEIICHUH TEKCTOBBIX 3a]1a4. 1
113 CrnoxeHue cMenranubIx apobeii. Llenas u qpoOHbIe yacTH. ApudmMernueckue NeiHCTBHS CO CMEIAaHHBIMH IPOOSIMHU. 1
114 Brigenenue menoi yacTv u3 HenpaBUIbHOU IpoOu. ApudMeTHuecKne TeUCTBHI C TPOOHBIMU YHCIIAMH. 1
115 Cno)keHHe CMEIIaHHBIX JAPOOEH B pelIEHUN TEKCTOBBIX 3aJ1a4. 1
116 Brruntanne oObIKHOBEHHBIX JIpO0ei ¢ OJMHAKOBBIMU 3HAMEHATEIISIMU. 1
117 Brruutanue 0OBIKHOBEHHBIX JPOOEH ¢ pa3HBIMH 3HAMECHATEIISIMH. 1
118 Brrunranue apoOHbIx uncen. Cnocobvl payuonanuzayuu 8bI4UCIeHUll U UX NpUMEHeHUe NPU 8bINOJHEeHUU OelticmauUll. 1
119 Pemienne HeCMOXHBIX JTOTHYECKUX 3a1ad. Pewenue noeuueckux 3aoau ¢ nomowwio epagos, maobauy. [lepedbop BapuanTos. | 1
Tect
120 Panmonanusanys BEIYUCIEHUHN. 1
121 Borunranue ApoOHBIX YMCEN B PELICHUN TEKCTOBBIX 3a]1a4. 1
122 KonTponbnas padora Ne 6 o reme «CioxKeHHe U BBIYUTAHUE IPOOHBIX YHCEI» 1
123 YMHOXeHUE 0OBIKHOBEHHBIX JPOOCH. 1
124 YMHOXEHHE ApoOH Ha HATYPAIBHOE YUCIIO..3a4eT 1
125 YMHOKEHHe IpoOH Ha CMEIIaHHYIO Jpo0b. 1
126 YMHOXEHUE CMENIAHHBIX JPOOEi. 1
127 YMHO)KeHue Apo0eit B pellieHNH TeKCTOBBIX 3a]1ay. 1
128 OOpatHble U B3aUMHO oOpaTHbIe IpoOu. JleneHne OOBIKHOBEHHBIX JpoOei. 1
129 Jlenenue npoOu Ha HATYPATHLHOE YHCIIO. 1
130 Jlenenue npoOu Ha cMelaHHyto 1poob. Tect 4 1
131 Jlenenue npoOHBIX YHCET. 1
132 Haxosxienne 3HaueHM BBIpaXKEHUHN CoepKaIIMX Jpoou. 1
133 Jlenenue npoOeil B pelieHNH TeKCTOBBIX 3a/1a4. 1
134 HaxoxaeHne 4acTu 1enoro. 1
135 Penrenne TeKCTOBBIX 3aJ1a4 HA HAXOXKJICHHUE YaCTH LEJI0T0. 1
136 Haxosxnenne 1emoro mo ero 4acTy. 1
137 Pemennie TeKCTOBBIX 3a7ja4 HA HAXOXKJIEHUE IIEJIOTO 10 €0 YacTH. 1
138 HaxoxaeHne 9acTu 11e10T0 U IeJIOTO0 MO €ro YaCcTH B PEeHICHUH TeKCTOBBIX 3a]1ad. 1
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139 3a/1aur Ha COBMECTHYIO paboTy. 1
140 Pemenue 3amay Ha cOBMECTHYIO paboTy. YpaBHEHHS , KOPEHb YpPaBHCHHUSI. 1
3asauu Ha JBUKECHHUE.
141 Pemenue 3amau Ha coBMecTHYIO paboTy U Ha JBrKeHHE. Haxoxk1eHre HeM3BECTHBIX KOMIIOHCHTOB apU()METHUECKHUX 1
JEHCTBUI
142 Kontponbnas padota No7 o teme «JleficTBUS ¢ ApOOIMUY. 1
143 Muororpanauky . Harnsaasie npenctaBieHust 0 MPOCTPAaHCTBEHHBIX GUrypax: KyO, mapajuienenures, TupaMuia, map , 1(9)
cdepa, IMHIP, TpU3Ma, Konyc. ['eoMeTpuueckue Tesna u uX n300paxeHue.
144 [ToBepxHOCTH reoMeTpuuecKoro tena. Ilpumepwl ceyenuui. Mhocoepannuku. IlpasunvHvlie MHO202PAHHUKU. 1
145 N306paxenune npoctpancTBeHHbIX Guryp .IlpsMoyronsHblil mapaienenumnes,. 1
146 Ky6. MHuororpanHuKu 1
147 Ilonarue oObeMa ,eqUHHIIBEI 00BEMA. 1
148 O0BeM IpsIMOYTOJIBHOTO Mapajuiesnenumnesna, kyoa. Tect 5 1
149 Brruucnenne o0bema napajienenumneaa. 1
150 IInpamuja. IIpumeps! pa3BepTOK MHOTOIPAHHUKOB, [IWJIMHIPA U KOHYCA. 1
151 Pazseptku. PazBepTka kyOa u mapayuenenunesna. Pazseprka nupamuasl [IpoektHass pabora 1
152 TaGnuiiel u fuarpamMmel . YteHue TaOJIwuiI. 1(8)
153 CocraBnenue TabauIl. 1
154 [IpencraBienye JaHHBIX B BUJIE TAOJIUII, THAarpPaMM. 1
155 Urenue nuarpamm. 1
156 [TocTpoenne quarpamm. 1
157 Omnpoc obmiecTBeHHOro MHeHMsI. Buibl onpoca. 1
158 O6paboTka U ohopMiIeHHE Pe3yabTaTOB OMPOCa. 1
159 Pemnienne koMOMHATOPHBIX 3a/1a4 epeOOpPOM BapHUAHTOB. 1
160 IToBropenue. JIeCTBUS ¢ HATYpaIbHBIMH YHCIIAMH. 1(11)
161 ITopsiok meiicTBUii B BRIUMCICHHIX. [ 0/10Basi KOHTPOJIbHAs paboTa 1
162 JleWicTBuUs ¢ OOBIKHOBEHHBIMH JIpo0siMu. Cll0KeHUe U BEIYUTAHUE. 1
163 JleiicTBHsI ¢ 0OBIKHOBEHHBIMU APOOSIMH. Y MHOKEHUE U JIETICHHE. 1
164 Pemienue 3a1a4 Ha yacTu. Beijatomuecss MaTeMaTUKU M UX BKJIAJ B Pa3BUTHE HAYKH. 1
165 bykBeHHble BeIpakeHUs( BEIpaXKeHHE C MepeMeHHbIMH) .Penienne 3ajad Ha IBH)KEHUE. 1
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166 Pemenwuie 3anay Ha ypaBHuBaHue. YnCI0BOE 3HAUCHUE OYKBEHHOTO BBIPAKCHHUS 1
167 Pemenue 3amay Ha HAXOXKJCHUE YaCTH OT YKCJIA U YKCJIA 110 €r0 YacTH. 1
168 Wrorosas koHTposibHAsE paboTa Ne8 1
169 Pabora Hag ommoOkamMu 1
170 Pemenue 3a1au nepe6opoM BO3ZMOXKHBIX BapUAHTOB 1
171 Pe3seps . [ToBropenue . JleiictBus ¢ apoOsMu 1(5)
172 JleauMoCTh Yncel 1
173 OGBIKHOBEHHBIC APOOH 1
174 MHororpaHHUKH 1
175 MHOroyrojabsHUKu 1
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Temaruueckoe IJIAaHUPOBAHUC I10 MAaTCMATUKC B 6 KJmacce

Ne ypoka Paznen.Tema ypoka Kou-
4acoB

IToBTOpeHue 6
1. [ToBTOpenue 1o teme «/lefcTBUS C HATYpaTbHBIMU YHCIAMHU.) 1
2. [ToBTOpeHmne 1o Teme « JleiicTBus Han APOOSIMID) 1
3. IToBropenne no teme «PemieHune 3amad M ypaBHEHHID 1
4, IToBTopenue no teme « [Inomanp. Equauib n3MepeHus miomanm» 1
S. Jlenumocmo yucen. /{enrumenu u kpamuie 1
6. Bxoonas xommponvuas paboma 1

I'naa 1. Jlpobu 1 npoueHTs 18
7. UT0 MBI 3HaeM 0 APOOsIX 1
8. Breruncnenus ¢ nqpo6simu. Tect 1
9. Boruncnenus ¢ gpoosimu. 1
10. Brruncnenus ¢ npo6simu 1
11. Brruncnenus ¢ npo6smu 1
12. «MHOT03TaKHBIE TPOOT 1
13. «MHOTOYTasKHBIE POOH» 1
14. OcHOBHBIE 337]a4u Ha IpoOHU 1
15. Pemenne 3a1a4 Ha HAXOXACHHUE YACTH YHCIIA M YUCIIA 110 €T0 YacTH. 1
16. OCHOBHBIE 331441 Ha JAPOOH 1
17. ITonstue mporeHTa. Pemenne 3a1a4 Ha MPOLIEHTHI U JOJIH. 1
18. BeruncieHne  TPOIEGHTOB OT YHCJIA M YUCJIA IO W3BECTHOMY IPOIICHTY 1
19. OTHolleHNEe, BRIpKEHHUE OTHOIICHHS B MPOIICHTaX. PeleHne HEecIoKHBIX MPAKTUYECKUX 3ajad C MPOICHTaMH. 1
20. W3Bneuenne nndopmanmu u3 quarpamm. Mzobpasicenue ouazpamm no 4Yucio8blmM OaGHHbIM. 1
21, CrosibuaTble U KpyroBble JUarpamMmmbl 1
22, [Iponopuus Ilpumenenne nponopuii npu penieHuy 3aaad. 1
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23. Koumponvnas paboma Nel no meme «/[podou u npoyenmoi» 1
24, AHaM3 KOHTPOJIBHOU paOboThl. Apru(METHUECKUE ACHCTBUSA CO CMEIIAHHBIMU JIPOOSMH. 1
I'naBa 2. [Ipsimble Ha IJIOCKOCTH U B IPOCTPAHCTBE 8
25. ITepecekaromnuecs: mpsiMbIe 1
26. [lepecekatommecs npsimple. BepTUKanbHbIE YIIIBL. 1
27, [Tapannensusie npsiMeie. [locTpoeHne napasuienbHbIX TPSIMBIX. 1
28. [epnienaukynspHoe npsimbie. M300pakeHue OCHOBHBIX T'e€OMETPUYECKUX DUTYp. BzaumHnoe pacnonodcenue 08yX NPSMbIX, 1
08YX OKPYHCHOCMEU, NPAMOU U OKDYHCHOCMU.
29. Paccrosinue 1
30. PaccrosiHre Mexay mapajuleIbHBIMH NPSIMBIMH U PACCTOSHHE OT TOYKH JI0 TUIOCKOCTH, 10 IPSIMOM. 1
31, Pemenue 3anau mo teme «lIpsiMbie Ha MJIOCKOCTH M B IPOCTPAHCTBE 1
32. Konmponvnaa pabomaNe2 no meme «llpsamvle Ha nIOCKOCMU U 8 NPOCMPAHCMEE» 1
I'nasa 3. JlecaTuynbie 1po0u 9
33. JlecsaTnyHas 3anmuch Apooeit 1
34. enast u gpoOHas yacTu NECATUYHOMN ApoOH 1
35. JlecsTnuHbie TPOOH U METPUYECKasi CUCTEMA MeP 1
36. ITpeoOpa3oBanue ecITHYHBIX JpoOel B OOBIKHOBEHHBIC 1
37. ITepeBos1 0OBIKHOBEHHOM JIpOOH B AECATUUHYIO 1
38. [IpencraBnenne OOBIKHOBEHHOH IpoOM B BHJIE NECSITUYHOM. 1
39. CpaBHEHHUE ECATHYHBIX TpoOei 1
40. CpaBHEHHE TECATUYHBIX Tpo0Oeit 1
41. CpaBHeHHE IECATUYHBIX Ipobeit 1
I'naBa 4. JleiicTBUs ¢ AECATHUHBIMH TPOOSIMU 30
42. Cno)keHHe ¥ BRIYUTAHUE JECATUIHBIX ApoOeit 1
43. IIpeobpazosanue 0bvIKHOBEeHHBIX Opobeli 8 decsimuynble Opoou. Koneynvle u beckoHeuHvle decamuuinsie OpooOU. 1
44, Perienue HECOKHBIX 3a7jay HA JBMKEHUE B MPOTUBOINOJIOKHBIX HANPABJICHUSAX, B OJIHOM HAllpaBlIEHUH, IBUKEHUE 110 PeKe 1
10 TEYECHUIO ¥ TPOTHB TEYCHUS
45, Pemenwne 3anay Ha coBmecTHYyI0 paboty. Tect 1
46. [Ipumenenue napoOeit mpu pemeHuu 3anad. /[poou e Basunonwe, Eeunme, Pume. Omkpvimue OecimuyHvlx Opoobeli. 1
Cmapunnvie cucmemvl mep. /lecamuunvie Opoou u mempuyieckas cucmema mep. JI. Maenuyxuil.
47. YMHOXeHue aecsTuaHor apoou Ha 10, 100 u 1000 1
48. YMHOXKEHHE IeCITUYHON ApOoOH Ha HATypallbHOE YHCIIO. 1
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49, YMmHoxxeHue necsatuarou apodu Ha 10, 100 u 1000 1
50. YMHOXEHUE IeCATUYHBIX ApoOeH. [lossnenue Hyas U ompuyamenvbHulx yucen 6 mamemamuxe opesnocmu. Ponv JJuogpanma. 1
Ilouemy (—1)(—1) =+1?
51. YMHOXeHUE AecaTUUHbIX apobeit Ha 0,1;0,01;0,001 1
52. YMHOKEHUE TeCATUIHBIX Tpo0eit 1
53. [IpousBeneHne JECATUYHBIX APOOCH 1
o4, YacTHOE IBYX JECSITHUHBIX APOOEH. 1
55. Jlenenue necatudHbIX npobeil. [lenenne necsaTuyHoON ApoOU HA HATYpaJIbHOE YHCIIO. 1
56. Jlenenne Ha eCATUYHYIO JpOOb. . 1
57. Jlenenue yronkom apobu.llpoextHas pabora 1
58. Jenenue necstnanor apodu Hal0,100,1000 1
59. Tecm no meme « Ymnoorcenue u 0eeHue 0ecimuunblx Opooeti» 1
60. Jlenenne necaruunbix apobdeii Ha 0,1;0,01;0,001 1
61. OxpyrieHue AecITUYHBIX ApoOei. 1
62. [TpubnmxeHHOe 3HAYCHUE ¢ HEAOCTATKOM, C H30BITKOM. 1
63. OxpyrieHne AeCATUIHBIX Apo0ei 1
64. 3anaun Ha nBuKeHne .CKOpOCTh CONMKEHMsI, YIaJeHHs 1
65. Pemenne TEKCTOBBIX 33a4 apU(PMeTHUECKUMHU croco0aMu 1
66. 3anaun Ha ABMOKeHHE. TecT 1
67. Perenrie HeCnoXXHBIX 3a/1a4 HA JBUKEHHE B MTPOTUBOMOIOKHBIX HAMIPABICHUSAX, B OJJHOM HAINPaBIICHUH, ABM)KCHUE 110 PEKE 1
10 TCYCHHIO M MPOTHUB TCUCHHUSI
68. 3anaun Ha JBUKEeHHE. Perienne TeKCTOBBIX 3a1ad apu(METHUYECKHUMH CIOCOOaMHU 1
69. 3a1aun Ha JIBUHKCHHC 1
70. Konmponvnas paboma Ne3 no meme «/leticmeus ¢ decamuynvimu Opoosmuy 1
71. AHanu3 KOHTPOJILHOM paboThl 1
I'maBa 5. OKpY>KHOCTH 8
72. OKpy’KHOCTb U IpsiMast 1
73. N300paxkeHre OCHOBHBIX T€OMETPUUCCKUX (QUTYP. B3aumHoe pacnonodxcenue 08yX NPSMbLX, 08YX OKPYICHOCMEl, NPIMOU U 1
oxpyacrocmu Touka kacanus. [loctpoeHue kacatenbHOM K OKPYKHOCTH.
74. JIBe OKpY’KHOCTH Ha TJIOCKOCTU. BHENTHNE KacaHNe, BHYTPEHHEE KaCaHUE . 1
75. JIBE€ OKpY’KHOCTH Ha INIOCKOCTH 1
76. TpeyroJbHUK, 61dbl mpeyeonbHuKos. [Ipasuivivie MHO20Y20bHUKU. 1
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77. ITocTpoenue TpeyrosibHrKa HepaBeHCTBO TpeyroybHUKA. 1
78. Oo6o0uaronee 3aHsTue.3a4er 1
79. Kpyrasie Tena. Pagnyc, muamerp 1
80. Kpyrneie tena. Humuuap, chepa, KoHycC. 1
I'maBa 6. OTHOLIEHUS ¥ IPOLIEHTHI 15
81. YT0 TaKoe OTHOIICHHE 1
82. OtHomenue nByx ymcen. OTHoueHne BennynH. Macmrab .MacmTal Ha 11aHe u KapTe. 1
83. JleneHre B JaHHOM OTHOIIICHUU 1
84. Jlenenue B JaHHOM OTHOIIICHUH 1
85. JleneHre B JaHHOM OTHOIIICHUU 1
86. [Tponopumu 1
87. CBoiicTBa IPOITOPIIHI 1
88. [IpumeHeHne nponopuuii ¥ OTHOLEHUH NPU pEeIeHUH 3a/1ad. 1
89. «["maBHas» 3a7a4a Ha IPOICHTHI 1
90. KosnyecTBo NpoLEHTOB OT 331aHHON BennuuHbl. [IpecTaBieHre JaHHbIX B BUJE TAOJUIL, JHArpaMM. 1
91. Beruuciienue mporeHToB OT YMCIia ¥ YUCIIa 110 H3BECTHOMY MPOLICHTY 1
92. BrIpaskeHne OTHOLIEHUS B IPOLEHTAX 1
93. Cpennee apudmernyeckoe AByX uyucen. WM3o0paxeHue cpenHero apuMeTHYecKOro JIBYX UHCET Ha YHUCIOBOM 1
npsMoiil.Pelmenne mpakTHYeckMx 3ajad ¢ IpPUMEHEHHMeM cpeaHero apudmerndeckoro. Cpeonee apugmemuyeckoe
HeCKOIbKUX YUCel.
94. Konmponvnaa paboma Nedno meme « Omnowienus u npoyeHmol» 1
95. PenieHne HeCI0XKHBIX MPAKTUYECKUX 3314 C MPOLIEHTAMHU. 1
Cummerpust 6
96. Ocb cummeTpun purypsl 1
97. [TonsiTue o paBeHcTBE QUTYD 1
98. OceBas cumMmeTpus 1
99, N300paxenne cuMMeTpuuHbIX (uryp. Penenue npaktnyeckux 3a1ad ¢ IpUMEHEHHEM NPOCTEHIINX CBOMCTB QUTYp. 1
100. IleHTpanpHas CUMMETpHUSL. 1
101. IleHTpasibHasi, OCeBas U 3ePKAIbHASL CAMMETPUN T€OMETPHUECKUX (DUTYD. 1
Bripaxkenusi, popmysibl, ypaBHEHUS 14
102. O MaTeMaTH4eCcKOM SI3BIKE 1
103. Vcnonp3oBanue OyKB Ju1st 0003HaUeHUs uncesl byKBeHHbIE BRIpaKCHHUS M YMCIIOBBIE MTOJICTAHOBKH 1

75




104. BykBenHbie BbipakeHHs ( BBIPAKEHHS C MEpEeMEHHBbIMU). YHCIIOBOE 3HaueHHEe OyKBEHHOIO BbIpaKeHUsA. Brurumcienue 1
3HAYEHUS AIreOpanvyecKkoro BhIPaKEHHs
105. [TpumeHenne anreOpandecKux BBIPAKEHHUH IS 3aIICH CBOMCTB apu(METHYECKUX ACHCTBHMA 1
106. IIpencraBnenue 3aBucuMocTeid B Buae Gopmyir. Dopmysisl 1
107. Brraucnienus no gpopmynam.Tect 1
108. IIpeoOpazoBanue anredpandecKux BhIPAKCHHI. 1
109. [Ipumepsl 3aBUCUMOCTEN MEXKIY BEJIMYMHAMH CKOPOCTh, BPEMs, PACCTOSIHHE; IPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 1eHa , 1
KOJIMYECTBO, CTOMMOCTD.
110. @DopMyIIbl JUIMHBI OKPY>KHOCTH 1
111. DopMyIbl TUIOHIAAN Kpyra U o0beMa mapa 1
112. YpaBHeHUE, KOPEHb YPaBHEHMUSL. 1
113. HaxoxJeHre Hen3BeCTHBIX KOMIOHEHTOB apU(METHYECKHUX JICHCTBHIA. 1
114, Koumponvnaa paboma Ne 5 no meme «Bwipasicenus, popmynvl, ypagneHus» 1
115. Pabora Hag ommoOkaMu 1
Lenwie uncna 13
116. Kakue uwncna nHazpiBatoTcs nensiMu. [lonokurtenpHble W OTpulaTeNnbHble uucia.l300pakeHHe uucen Ha YHUCIOBOM 1
(KOOpIMHATHOM) MPSIMOH.
117. MHuosxecTBO 1enbix uncen. CpaBHeHue 1enbix yrcen. [losBneHne Hynst 1 OTPUIATENbHBIX YHCET B IPEBHOCTH. 1
118. CpaBHEHHE HENBIX YUCET 1
119. [IpaBusio cioXxeHust OTPULATEIBLHOTO LEJIO0r0 YUCa C HYJIEM. 1
120. CI10K€eHMeE TETIBIX YHCENT 1
121. Monyib 9rciia, reoMeTpruIecKas HHTEPIPETaIys MOIYIIS YHCIIA. 1
122. Brrauranue 1ensIx 4nucen 1
123. Pa3HOCTh JBYX YHCEIL 1
124, Berunranue 1esbIx quces 1
125. YMHOXEHUE U ACJIEHUE LEbIX YUCEI 1
126. JICHCTBHS C TTOJIOKUTEIHLHBIMA U OTPHUIIATCILHBIMU YHCIIAMH. 1
127. YMHOXEHUE U ICJIEHUE LEIbIX YUCE 1
128. Konmponvnas paboma Ne 6 no meme «llenvie uucnar 1
I'naBa 10. MHoxxecTBa. KomOrHaTopuka 10
129. [TonsATHE MHOXKECTBA MHOKECTBO , XApaKmMepucmuyeckoe cOUCMBE0 MHOJNCECHEd, SIIEMEHT MHOKeCTBa. [Iycmoe, KoHeuHoe, 1

beckoneunoe muoxcecmeo. CrocoObl 3alaHusl MHOXCCTB, pacno3Hdeanue NOOMHONCECME U IJIEMEHMO8 NOOMHONCECME C
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UCNONIb308AHUEM KDPY208 Dliiepa.

130. MHOK€eCTBO LIEJIBIX YHCEN, DJIEMEHT MHOKECTBA 1
131. Omnepanyu HaJl MHOXKECTBOM. 3aJJaHHE MHOXKECTB EPEUHCICHUEM JIEMEHTOB, XapaKTePUCTUYECKIM CBOMCTBOM 1
132. CrangaptHoe  o0O3Haue€HUWE  YHCIOBBIX MHOXkecTB. Ilycroe  MHOXeCTBO W ero 0003HaYeHHe, IOJIMHOKECTBO. 1
Humepnpemayus onepayuti HA0 MHOMCECMBAMU C HOMOWbIO Kpy2os Diiiepa.
133. Pa3HocTe MHOXECTB, nomojHeHHEe MHokecTBa . OmpezneneHue. YTBepKAeHHUs. AKCUOMBI U TeopeMbl. Jloka3aTenbCTBO. 1
J10Ka3aTenbCTBO OT MPOTUBHOTO.
134. Wroctpanisi OTHOLIEHUM MEXAY MHOXECTBAMH C IOMOIIBI0 AMarpaMM Oiiepa -BeHHa 1
135. OOBbeTMHEHHUE U TTIEPECCUCHNE MHOKECTB 1
136. Teopema, obparnas nanHoi. [Ipumep 1 KOHTpIpUMED. 1
137. KomOunaropnsie 3agaun.IIpoekTHas pabota 1
138. HcTuHHOCTD U JIO)KHOCTHb BbICKa3blBaHUA. Crooichble u npocmuvle @vickazvleanus. Onepayuu HAO 6bICKA3LIBAHUAMU C 1
UCNONIL30B8AHUEM JIO2UHECKUX C8530K: U, UIU, He. YCl08Hble 8bICKA3bI8AHUS (UMNIUKAYUL).
['nasa 11. PannonanbsHble ynciia 20
139. Kakwne uncina Ha3pIBalOTCS pallMOHANBHBIMA. MHOXKECTBO 1eJbIX yrcen.[1ooKuTenbHbIe ,0TpUlaTeIbHbIE JPOOHBIC YHCIIA. 1
140. CpaBHEHME palIMOHATIBHBIX YUCEI 1
141. N300paxenune yncen Ha 4ucI0BOM ( KOOPIMHATHON) NpSIMOI 1
142. IIpotuBonosoxHbie uncia.CpaBHEHUE PalMOHAIBHBIX YHCEI 1
143. Mopynb uncna 1
144, Monynb yncina. ['eomerpudeckas MHTEpHIpeTanysi MOAYJIS YUCIA . 1
145. Ilepsuunoe npedcmasnenue 0 MHON}CECMBE PAYUOHAILHBIX YUCEIL. 1
146. CpoiicTBa apupmernueckux aeicrsuii. JleiicTBus ¢ panroHanbHbIMU yncaamu. CymMma uucen 1
147. JleficTBUS ¢ panmoHaIbHBIMU YKcIaMu. Pa3HOCTB yncen 1
148. JlencTBrA ¢ palMoHAIBHBIMU ynciamu. [IponsBeaeHne 1Byx 4ncel. 1
149. JleficTBUA ¢ palmoHAIbHBIMU YucIaMu.HacTHOE JIBYX YHCEIL. 1
150. JleicTBH ¢ palMOHAIBHBIMH YU CIaAMHU 1
151. Yro Takoe koopauHaThl JleKapTOBbl KOOPAMHATHI HA MJIOCKOCTH. 1
152. ITocTpoeHre TOYKHM IO €€ KOOPAMHATAM. 1
153. OrnpezenieHne KOOPAMHAT TOYKHU HA TUIOCKOCTH 1
154. [IpsimoyronbHbIE KOOPAMHATHI HA II0CKOCTH. Havyano koopanHar. 1
155. [IpsimoyronbHBIE KOOPAMHATHI HA IIIOCKOCTH. AOciucca , opauHara. Tect 1
156. ITpsiMoyrosbHBIE KOOPAMHATHI Ha MIOCKOCTU. KoopiHAaTHBIE YeTBEPTH. 1
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157. Koumponvnas paboma Ne7 no meme « Payuonanvuvie wuciay 1
158. AHaM3 KOHTPOJIHHOU pabOTHI 1

I'maBa 12. MHOrOyroJIbHUKM U MHOTOTPaHHUKHU 9
159. [Tapannenorpamm 1
160. IleHTp cummeTpun. 1
161. [Tapannenorpamm. /lnaronans. 1
162. [TonsiTHe O MuTOIIAM MJIOCKOM GUTYpPBI U ee cBoicTBax. [Lmomanu 1
163. W3mepenue muomaneil. Enquanier namepenus miomanu oosema. [lnomniaau. PaBHoBenukue , paBHOCOCTABICHHBIE (PUTYPBHI. 1
164. IInomaau [pumeps! ceuenuii. MuororpanHuku. [IpaBuibHbIE MHOTOTPAHHUKA 1
165. [Tpumepsl pa3BepTOK MHOTOI'PAaHHUKOB, LIMJIMHAPA, KOHYca.I3roToBlIeHnE MOjeNel IPOCTPaHCTBEHHBIX (QUIYp 1
166. [Tpu3ma HarnsaHoe npeacTaBieHrne 0 MpOCTPaHCTBEHHBIX (UTypax: KyO, napajuienenunes, npusma, map . 1
167. N306paxenue npoctpancTBeHHbIX Guryp. [Ipuzma 1

[ToBTOpenue Kypca 6 kaacca.3auer 10
168. JleiicTBUsI ¢ HATYpaJIbHBIMU YHCIAMHU 1
169. Jemumocts uncen ' 00osas konmponvHas paboma 3a Kypc 6kaacca. 1
170. JIeficTBUS ¢ ECATUYHBIMU APOOSIMU 1
171. TexcToBBIC 3aMaUN 1
172. [{enwie ynucna 1
173. PanmonannHBIE YKcHa 1
174. OTHOIIEHUS U TPOLIEHTHI 1
175. DneMEHTHI FeOMETPUHU 1
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TemaTuueckoe IIJITAHUPOBAHUC 110 anre6pe B 7 xiacce

IIpeocmasnenue payuorarbHo20 YUCia 0ecamudHol Opoovio.

Q
m A
Ne m/mt Paznen. Tema ypoka "é §
< =)
1 [ToBTOpenue kypca 6 kmacca . J[poOu ¥ MPOIICHTHI. 1(11)
CpaBnenue npobeit
2 CpaBHeHME AECATUYHBIX JpoOei 1
3 Boruncnenust ¢ paliuoHanbHbBIMU YHCIaMU 1
4 CpaBHeHHE pallMOHATBHBIX YUCEL. 1
Bosnuxknoeenue mamemamuxku xaxk Hayku, smanvl ee passumus. OcHosHble pazoenvl mamemamuxu. Buvloarowuecs
MamemMamuxy U ux 6Kiao 8 pazeumue HayKu.
5 BxoaHast KoHTposibHast paboTa 1
6 CreneHsp ¢ HaTypaJbHBIM [I0KA3aTEIEM U €€ CBONCTBA
1
7 Boruncnenue 3HaueHUs CTENEHEH C HaTypaJbHBIMU MOKa3aTelsIMU. [Ipuknika , olleHKa pe3ysIbTaTOB BBIYMCICHUN. 1
8 3amaun Ha npoueHTsl. CreneHb uncna. Ksagpar u xy6 uncna Jlocnenuss uudpa crenexu. 1
9 CratucTudeckue XapakTepuCTUKH Habopa MaHHBIX: cpeHee apudMeTniecKkoe, MearnaHa, HanOobIIee 1 HAaMMEHBIIIEe 1
3HAUYEHMUSI.
10 Pa3zmax, moga . MHOecCTBO palioHaibHbIX yucesl. CpaBHEHHE pallMOHABHBIX uncen. JleficTBUS ¢ palMoHaIbHBIMU YnciaaMu. | 1
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11 Konrtponsnas padora Nel o teme « J[pobu u mpoueHTs» 1
12 . k., _k 1(8)
[Ipsimast u oOpaTHas IPONOPLUUOHAIBHOCTb.3aBUCUMOCTH U popMyibl. CBolicTBa pyHKIMH y =— Y = —. ['unep0bona.
X X
13 @opmMyIbl A7 BBIYMCICHUS CKOPOCTH .Bbruncienus mo ¢gopmynam. 3aBUCUMOCTb MEX/y BETUYHMHAMHU. 1
14 [Ipsimasi mpomopIMOHAIbHAS 3aBUCUMOCTB: 3afaHue (popmynol, KOdPHUIHMEHT NPONMOPIHOHATBLHOCTH; cBoWcTBa. [Ipumepsr| 1
IPSIMO NPONIOPIUOHANIBHBIX 3aBUCUMOCTEH.
15 OOpaTHas MpONOPIMOHATBHAS 3aBUCUMOCTD: 3a/1aHue GopMYyIIoi, KO3 HUIIMEHT 0OPaTHOM MPOMOPIIMOHATBHOCTH; CBOKWCTBA. 1
ITpumepbl 0OpaTHBIX TPONOPLHUOHATIBHBIX 3aBUcUMOcTeH. [IpeacTaBienne 3aBUCUMOCTEN MEXy BEIMYMHAMU B BUIE€ GOPMYII.
16 OtHowenue uyucen. Pemenue 3a1au Ha NPsIMYIO IPONOPLHUOHATIBHOCTh U 00PATHYIO HIPONOPILMOHAIBHYIO 3aBUCUMOCTH 1
17 [IponopiimoHanbHOE JIeTIEHUE 1
18 [Iponopimu. Pemienne 3a1a4u ¢ TOMOIIBIO MPOMIOPLIAIA 1
19 Kontponbnas padota No2 1o teme «IIpsmast u oOpaTHasi mpOMOPIIHOHAIIBHOCTEY 1
20 Beenenue B anredpy.Boipaxkenus c nepemeHHOW. 3HaueHHe BhIpakeHus. [locTaHOBKA BhIpa)KEHUH BMECTO EPEMEHHBIX. 1(9)
bykBeHHas 3anuch CBOMCTB IEWCTBUM HAJ YUCIaMU
21 IIpeobpazoBaHre OyKBEeHHBIX BbIpaXKeHUN. BykBeHHbIE BbIpa)XeHUS (BbIPAXKEHUS C TIEPEMEHHBIMN). 1
22 Anrebpanueckas cymMMa U npousBefeHue.. [Ipomnopiuu 1
23 Packpeitie cko6ok. [Ipeobpa3oBanue OyKBEHHBIX BHIpa)KEHUH Ha OCHOBE CBOMCTB apudMeTHuecKuX AeicTBuil. PaBeHCTBO 1
OYKBEHHBIX BhIpaxeHUH. ToXKIeCTBO
24 VYnporieHue mpou3BeacHNE 1
25 YucaoBbie IOJICTAHOBKH. 1
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26 YucnoBoe 3HaYeHNE OYKBEHHOTO BBIPAYKCHHSL. 1

27 [TpuBeneHre MOMOOHBIX CllaraeMbIX 1

28 Kontponbnas padota Ne3 mo teme « [IpeoOpa3oBanne OYKBEHHBIX BBIPQKCHHIN 1

29 VYpasuenus .Ilonsitue ypaBHeHus: u KopHs ypaBHeHus.IIpencraBienrue o paBHOCUILHOCTU ypaBHEHUH. PaBeHCTBO ¢ 1(10)
[IEPEMEHHOM.

30 [Tepexom oT ciioBecHOU HOPMYITHPOBKU K areOpandeckoil MoJenn. Y paBHEHHE C OJTHOM MepEMEHHOM. 1

31 Pewrenue nunelHbIX ypaBHeHUH. Jluneunoe ypasnenue c napamempom. Konuuecmeo xophei nuneiino2o ypagHenus.. 1

32 Pemenue ypaBuenuii . PaBHOCUIbHOCTh ypaBHeHU. PelieHne ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM. YucioBoe paBeHcTBO.| 1
CBoiicTBa YHCIOBBIX PaBEHCTB.

33 [IpaBuna npeoOpazoBanus ypaBHeHuil.Tect. KonnuecTBo KOpHEH TUHEHHOTO ypaBHEHUSI. 1

34 Pemenue 3amau ¢ nomouibio ypaBHeHuil . [IpencraBienne o paBHOCUIBHOCTH ypaBHEHHH. O01acTh onpeeneHus: ypaBHEHUs 1
(06s1acTh JONMYCTUMBIX 3HAYEHUI IEPEMEHHON ).

35 ANTropUTM pelIeHMs JTUHEWHBIX YpaBHEHHUN 1

36 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom 1

37 Llesible KOpHU HENMHEHHBIX YPaBHEHUN. Pewenue nuneunvlx ypagHenut ¢ napamempom. 1

38 KonTpomnbras padota Ne4 mo Teme» YpaBHEHUS» 1

39 Koopaunats! 1 rpaguku. MHOecTBa TOUEK HAa KOOPJUHATHON MpsAMOit 1(10)

40 PaccrosHue Mexny ToukaMu KOOpAMHATHOM MPSAMOM 1

41 MHo2ecTBa TOUEK Ha KOOPJIMHATHOM TJIOCKOCTH 1
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42 [Toctpoenue rpadukos. TabaumuHOe U rpadudecKoe MpeICTaBIeHUE JaHHbBIX, CTOJIOUAThIE M KPYTOBBIE TUArPaMMBI. 1
43 I'paduku . [Ipumenenue guarpaMm 1 rpaduKoB ISl OMMMCAHKS 3aBUCHMOCTEH PealbHBIX BEJTUYMH |, 1
44 Eme Heckonbko BaKHbIX TpadukoB. M3BneueHrne MHPOPMALUU U3 TAOIUII, JHATPAMM , TPapHUKOB. 1
45 I'paduxu Bokpyr Hac. [IpoektHas pabora 1
46 Urenue rpapukos . [IpencraBnenne JaHHBIX B BUJIE TaOIUI], JHArpaMM, rpa(ukos. 1
47 N300pakeHue yrcia TOUKaMi KOOPJMHATHOW MPSMOMA 1
48 KonTponbnas padota Ne 5 o reme «KoopauHatsl U rpadukim 1
49 CBolicTBa CTENEHU ¢ HATYpaJbHBIM IT0Ka3zareseM. [IpousBenenue u yactuoe creneHeil. CTeneHp ¢ HaTypajabHbIM [TOKa3aTeleM 1(10)
U ee CBOMCTBA.
50 CaoiictBa crenenu . [IpeoOpazoBanust BEIpaXKEHUH, COEPKAILUX CTENEHU C HATypalbHbIM II0Ka3aTeJIEM. 1
51 CreneHp CTeNEHH, IPOU3BEICHUS U IPOOH 1
52 [IpumeHeHMe cBOWCTBA CTEMEHHU AJIS MpeoOpa30BaHMsl BHIPAXKEHUN M BHIYNCIEHUIN 1
53 Pemienne koMOMHATOPHBIX 3a1a4. [lpasuno ymuodcenus , nepecmanosku, pakmopuan uucna. Couemanus u yucino covemanuti. | 1
Dopmyna yucna coyemarui .
54 ITpaBuI0 KOMOMHATOPHOTO YMHOXKEHHUS. 1
55 [TepecTaHOBKH. 1
56 [Tepe6op. Pemenue 3a1au Ha HAXOXKAEHUE YAaCTH YHUCIIA M YKCIIa 110 €ro 4acTH . Pemenue 3a1a4 Ha MPOLEHTHI U JIOJH. 1
TIpuMenenne nponopuui Ipu pelIeHuH 3a1a4
S7 CoiicTBa cTeneHu 1
58 Kontponbras padota Ne6 mo Teme «CBOWCTBA CTETICHN C HATYPAIBHBIM ITOKA3aTEIEM 1
59 Muorounensl. OTHOWIEHBI U MHOTOWICHBL. JIefcTBUS ¢ OHOWIEHAMU. (CII0KEHHE, BRIYMTAHUE, YMHOXKECHHUE) 1(16)
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60 CrnoxeHre ¥ BIYUTAaHHE MHOTOUICHOB 1
61 YMHOXEHHE OJTHOYWIEHA HA MHOTOWIECH 1
62 JlelicTBUS ¢ MHOTOYJICHAMU 1
63 YMHOXKEHHE MHOTO4WIeHa Ha MHOTOUIeH. PelieHre TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CITIOCOOOM. 1
64 YMHOXEHHE MHOTOWIEHA HA MHOTOWIEH. Vcronb30Banne TabIHII, CXeM, YepTEeXeH, IPYTUX CPENICTB MPEACTABICHUS TaHHBIX 1
IIPU PELICHUH 3a/1a4.
65 KonTponbnas padora No7 nmo Teme « MHOTOUJICHBI» 1
66 ®dopMmyibl KBaJipaTa CyMMBbI M KBajipata pazHocTu. CreneHb MHOrouwieHa. @opmysa pa3HOCTH KBaJpaToB. 1
67 @OopMyIIbl COKPAIIEHHOTO YMHOXKEHUS | PA3HOCTh KBaIPaTOB. 1
68 dopMmyibl KBajipaTa CyMMbl.Pelienue jornyeckux 3a1ad. Perenue JJIorndeckux 3a1a4 ¢ oMouibko rpagoB, TalJIuLL. 1
69 dopMyIbl KBajipaTa pasHOCTH. MHOrouieHsl. J[eficTBHs ¢ MHOTOYJICHAMU. 1
70 OcCHOBHBIE METOJZIBI PEIICHUS TEKCTOBBIX 3a/ay: apudMeTUUecKwii, anreOpanyeckuii, nepedop BapuaHTOB. [lepsuunvie| 1
npeocmasieHus 0 Opyeux Memooax peulerus 3a0ay (ceomempuieckue u epaguieckue memoovl
71 [Ipeo6pa3oBanue 11€70T0 BHIPaXKEHUSI B MHOTOUJIEH. 1
72 JIuHelHbIE YpaBHEHHUS. 1
73 Kopnu ypaBHeHus 1
74 KonTponbnas padota Ne 8 no reme «Perienune 3a1a4 ¢ MOMOLIbIO YPaBHEHUI» 1
75 Pa3znoxeHre MHOrOWIeHa HA MHOXKUTEH. BeIHECEHHE OOIIEero MHOXHUTENS 3a CKOOKH,IpuMeHeHrne popMy cokpaiieHuoro | 1(16)

YMHOXKCHUS.
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76 Paznoxenne MHOTOWIEHA HA MHO>KUTEIIN: BEIHECEHHE O0IIET0 MHOXKHTEIS 32 CKOOKH. 1
77 Paznoxxenne MHOTOUYIEHA HA MHOYKUTEIIU: CIIOCOO TPYIITUPOBKH. 1
78 IIpuMeHeHne pa3inoKeHre Ha MHOKUTEIU K PELICHUIO YPaBHEHUN 1
79 ®opmyia pazHOCTH KBaIpaToB. I paduku, mpuMeHeHHe AuarpamMm 1 TpauKoB Ui ONMCAHHUS 3aBUCUMOCTEH peabHbBIX 1
BEJIMYMH, U3BJIeueHne nHGOpMaIuu U3 TabIull, TuarpamMm U rpadukos.
80 dopmyra pa3HOCTH KBapaToB. TabnuuHoe U rpadudeckoe MpeIcTaBlIeHHe JaHHBIX, CTOJIOUAThIe U KPYTrOBbIe AUATPAMMBI. 1
81 ®opmyITbl pa3HOCTH U CYMMBI KyOOB 1
82 @opmyITbl pa3HOCTH U CYMMBI KyOOB 1
83 PasnoxeHre Ha MHOXXHUTEIH ¢ TPUMEHEHHEM HECKOJBKHUX CIIOCO00B. K6éadpamuwiii mpexuieH, pasiodiceHue Keaopamuozo 1
Mpexuiena Ha MHONCUMENU.
84 PaznoxkeHrie Ha MHOKUTENN C MPUMEHEHHUEM HECKOJIBKUX CITOCOOOB. 1
PaznoxeHnne MHOTOUJICHa HA MHOXKUTEIN: TIPUMEHEHNE (OPMYIT COKPAIIIEHHOTO YMHOKEHHS.
85 Pemienue ypaBHEHMI C MOMOILBIO PA3JIOKEHUS] HA MHOXHUTEIN 1
86 Pemrenune ypaBHEHHI C TOMOIIBIO PA3JIOKEHUS] HA MHOKHTEIH 1
87 Pemenue 3anau. ®opmynel. [IpoekTHas padota « OCHOBHBIE pa3/esibl MATEMATHKI) 1
88 HaxoxneHne KOpHH ypaBHEHUS. 1
89 @DopMyJIbl COKPALEHHOTO YMHOXEHHS 1
90 Kontponbras padota Ne 9 mo Tem «PaznoskeHre MHOTOWICHOB Ha MHOKHUTEIIN. 1
91 YacroTta, BepoaTHOCTh. CilydaiiHbIe ONBITHI (3KCIIEPUMEHTHI ), SJIEMEHTApHbIE CITydailHble COOBITHS (MCXO/bI). 1(7)
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92 1
BepositHocTi sneMeHTapHbIX COOBITUN. COOBITHS B CIIy4alHBIX JKCHEPHUMEHTaX M OJarompUsTCTBYIOIIHUE 3JIEMEHTapHBIC
COOBITHSI.

93 BepositHocTH  citydaiiHBIX  cOOBITMH. ONBITBI C  PAaBHOBO3MOXHBIMH ~ DJIEMEHTAapHBIMH  coObiTHsiMH.  Knaccuueckue| 1
BEPOSTHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET, KYOUKOB.

94 Ilpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. [Ipomusononodicuvie codovimus, odOveourHeHue u nepeceuenue| 1
cobvimuii. IIpasuno cnocenus 6eposmuocmel.

95 1
Cnyuaunsiii évibop. llpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie cobvimus. Ymuooicenue eeposmuocmeti
He3a8UCUMBLX COOLIMULL.

96 Ilocneoosamenvrule Hezagucumble ucnvimanus. llpencrapienrue 0 HE3aBUCUMBIX COOBITUSAX B KU3HH. 1

97 KonTponbnas padora Ne 10 o teme « YactoTta v BEpOSITHOCTh 1

98 [ToBTOpeHne Kypca 7 kiacca .3ader 1(8 4)

99 MHorousieHbl. BO3SHIKHOBEHIE MaTEMaTHKN — KaK HAyKH JTAIlbl €¢ pa3BUTHS BrImaromuecss MaTeMaTHKH U MX BKJIaJ B pa3Butuu| 1
HayKu

100 |CgoiicTBa CTEmeHU C HATypaJbHBIM MOKa3aTeneM. ['010Bast KOHTpOJbHAs paboTa 1

101 |Koopauuatsl u rpaduku. /Ipasuio ymHodceHus , nepecmanosku, pakmopuan uucia. CouemaHnus u Yucio couemanuil. 1
Dopmyna yucia covemarul .

102  |YpaBHenus. Bo3HUKHOBEHHE MaTeMaTHKH KaK HayKH, dTarbl ee pa3BUTHsl. OCHOBHBIEC pa3/ieibl MATEMAaTHKH. TPOCTHIX YHCEIL.. 1

102  |Kopuu ypaBHeHus. Brigaromuecss MaTeMaTUKU U UX BKJIAJ] B pa3BUTHE HayKH. beCKOHEYHOCTh MHOKECTBA 1

104  |[Ipsimast m oOpaTHAS MPONOPIIMOHATFHOCTH. UKcia ¥ JUTHHBI OTPe3KOB. PanimoHaibpHbIe Yrcia 1

105 |[dpoOu u nporeHTH 1
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Ha usyuenue reomerpuu B 7 KjlacC€E OCHOBHOM  IIKOJbI OTBOAMTCS 2 Yaca B HeAEN0 + | yac M3 MIKOJBHOTO KOMIIOHEHTA, BCETO
YPOKOB B I'OJl.

Kon-Bo
Ne n/m Tema ypoxka 4acoB
1(15)
1 ['eomerpuueckue purypsl. Touka , MpsiMast,INIOCKOCTh, OTPE3OK. 1045
2 Jlyd n yron. Buasl yriioB: npsiMoii yros, ocTpblil ¥ TyHOH yIJibl, pa3BepHYTHIH yroJ. 1
3 CpaBHeHHUE OTPE3KOB U YI10B.PaBeHCTBO reoMeTpudecKUx QUryp. 1
4 N3mepenne orpe3kos .JlslnHa OTpe3ka, JJIMHA JOMaHOM. 1
5) N3mepenune yrios. 1+1
6 I'panycHas mepa yria.
7 Enununs! usmepenus M3zmepenue yrios. 1+1
8 buccexTpuca yria u ee cBoiictBo. I[lepumerp MHOTOyroibHHKa
9 CMexHbIE U BEPTUKAJIBHBIE YTJIBL. 1+1
10 OcCHOBHbBIE €IMHUIIBI U3MEPEHUS YTIIOB.
11 [IepnenuKkymnspHbIE MIPSMBIE. 1+1
12 W3mepeHune u MOCTpOSHHE YTIIOB HA MECTHOCTH
13 [Ipeacrasnenune 06 oObeMe u ero cBoicTBax. [lepneHANKYISAp K MPSIMOH. 1+1
14 Pemenue 3anau o teme: «HauyaneHble reomeTpuueckue cBeaeHus». Tect. |
15 Konrtponsnas padora Nel o teme: «HauanbHble reOMETPHUUECKUE CBECHUS 1
1(25)
16 TpeyronbHUKH
17+8
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17 [TonsaTue paBeHcTBa reoMerpudeckux Guryp. CBOHCTBa paBHBIX TPEYrOJIbHUKOB.PaBHBIE TPEYTOIBHUKH 1
18 IIpu3Haku paBeHCTBA TPEYrOJbHUKOB. 1+1
19 [TepBbIii IpU3HAK paBEHCTBA TPEYTOJIbHUKOB
20 [Tepnienaukyssip k npsimoil. PaccrossHMe OT TOYKH 10 TPSIMOM. 1
21 MenuaHnbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJbHUKA 1
22 PaBHOCTOpOHHUE , paBHOOEPEHHBIE TPEYTOJIbHUKHY . 1+1
23 CpoiicTBa M NpHU3HAKU PAaBHOOEIPEHHOI'O TPEYTOJIbHHUKA
24 Bropoii npu3Hak paBeHCTBa TPEYTrOJIbHUKOB. 1+1
25 BHeniHue yriel TpeyroipHUKa.
- Pemenue 3a1a4 Ha npMEHEHUE BTOPOrO IPU3HAKA 1
paBeHCTBA TPEYTOJIbHUKOB
27 Tperuii mnpu3HaK paBeHCTBA TPEYTOJbHUKOB 1
28 Pemienue 3a1a4 Ha MpUMEHEHHUE IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB 1+1
29 HepaBeHcTBO TpeyronbHuKa
30 OxpyxHocTb U Kpyr. LleHTp , panuyc, nuamerp , ayra , Xxopaa 1
31 HNHCTpyMEHTHI 11 U3BMEPEHUN U IIOCTPOEHUH : IIUPKYJIb, TUHENKA, YTOJIbHUK. 1+1
32 [TocTpoenns ¢ HOMOIIIBIO IAPKYILA 1 nuHerku. OCHOBHBIE 33/1a4M Ha IIOCTPOCHHME: JIEJIEHUE OTpe3Ka IOIojaM, Ha II
PaBHBIX YacTeH.
33 3anaun Ha noctpoenue. IloctpoeHue yria, paBHOTO JaHHOMY, OMCCEKTPUCHI yTIIa. 1+1
34 ['eomeTpHuyecKre MOCTPOSHHsSI ISl MILTFOCTPAIMK CBOMCTB TeoMmeTrpuueckux ¢uryp.Iloctpoerne OMCCEKTpUCH yria.
35 3anaun Ha noctpoeHue. [loctpoenune neprneHauKyISpHBIX NpIMbIX. TecT2 1+1
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36

[lepnieHuKynsp M HaKJIOHHAs K IPSMOM.

37 Pewmenune 3anad o reme: «TpeyrosbHUKN. 1+1
38 Teopema , 10Ka3aTenbCTBO.

39 Pemenue 3amau o reme: «TpeyroibHUKNY. 1
40 Kontponbras padota No2 o teme: « TpeyrobHUKN» 1
41 [MapannensHbie TpsiMble .B3auMHOE pacIionoKeHHe MPSIMBIX Ha IUIOCKOCTH :MapaulebHbIC U IMepecekarommecs mpsameie. | 1+1(2113+8
42 PaccrosiHne Mexny napajiieIbHbIMH NPSMBIMH.

43 [Ipu3Haky napajieIbHOCTH IBYX IPSAMBIX 1+1
44 CBoiicTBa MapajiesbHbBIX MPSMBIX

45 Bropoii npu3Hak napamienbHOCTH ABYX MPSMBIX 1+1
46 Paccrosinre Mexay TouKkaMu

47 Tperuit npru3HaK napaIeNbHOCTH IBYX MPSMBIX 1+1
48 Paccrosinne oT TOUKH 10 IpsIMOi

49 ITpakTryeckune cnocoObl MOCTPOCHUS MAPAIIIEIbHBIX MPSAMBIX . 1+1
50 TeopeMsl 0 MapayuIeTbHOCTH U TIEPICHIUKYISIPHOCTH PSIMBIX.

51 006 akcromax reoMeTpHH. 1+1
52 Paccrosinue mexny gurypamu

53 AKcuoma napasuiesIbHbIX MPSIMBIX 1
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54 CrnencTBus U3 aKCHOMBI MMAPAUICIIbHBIX MPSIMBIX 1

55 OmnpeneneHne TeopeMbl, 00paTHOMN JaHHOU 1

56 TeopeMmsl 00 yriiax, 00pa3oBaHHBIX IBYMs NapaIeJbHBIMU IPSIMBIMU U CEKYyILEH 1+1
Buper yrios.

57

58 CBolicTBa YIJIOB C MapajieIbHbIMU U MEPIEHAUKYISIPHBIMU CTOpOHaMU. Tect 1+1

59 W3mepenune u mocTpoeHue yriioB. EAMHALIEI N3MEpEHUsT yIIIoB.

60 Pemenue 3anau o teme: «llapaiienbHble IpsSMBbIC) 1

61 KonTponbnas padora Ne3 no teme: «IlapamienbHblie nmpsmbie» 1

62 CyMMa yriioB TpeyrojibHHKa 1(10)

63 OCTpOyroabpHBINA, IPSIMOYTOJIBHBIN U TYIIOYTOJIBHBIN TPEYTOJbHUKH 1+1

64 HepaBenctBo Tpeyronasauka.OT 3emienenus k reomerpun. [Iudarop u ero mxoima.

65 CoOoTHOIIEHNsT MEKAY CTOPOHAMH M YTJIaMH TPEyrojibHUKA. BHeNHUe yribsl TpeyronbHuKa. Teopema O BHEIIHEM Yriie 1+1

66 TPEyroJibHUKA.

67 CrnenctBus U3 TEOPEMBI O COOTHOLIEHUSIX MEX/y CTOpOHaMH U yriaamu . Tect 1+1

68 AKCHOMBI, TEOPEMBI, JOKA3aTEILCTBO

69 HepaBeHCTBO TpeyroibHHKA 1+1

70 IIpumep u KOHTpHpUMED

71 Konrtponsnas padora Ne 4 o teme: «COOTHOIIEHUSI MEX1Y CTOPOHAMH M YIJIaMU TPEYrOJIbHUKA 1

2 [Tpu3Haku paBEHCTBA NPSIMOYTOJBHBIX TPEYTOJBHUKOB. [IpsSMoOyromsHBIE TPEYroNbHUKH. Teopema o cyMMe JBYX OCTPBIX 1+1(22)

89




73

YIJIOB MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

4 CBOWCTBO KaTeTa MPSIMOYTOIBHOTO TPEYTONBHIKA, JIEKAIIEr0 MPOTHB yriia B S0 1
75 ITpu3Hak paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB 110 TUIIOTEHY3€ U OCTPOMY YIIIy. 1+1
76 PaBHOOEIpeHHBIN TPEYroJbHUK. I'eOMETpHs U UICKYCCTBO. POJIb pOCCHIICKMX yUEHBIX B pa3BUTHU MaTeMaTuku: JI.Dimep.

H.W. Jlo6aueBckuii, [1.JI. Uebrrmes, C. KoBanesckas, A.H. Koamoropos
77 ITpu3Hak paBeHCTBA NPSMOYTOJIbHBIX TPEYTOJIBHUKOB 110 TUIIOTEHY3€ U KaTeTy 1+1
78 Bunsl TpeyroiabHIKOB.
79 PaccrosiHue ot Touku 10 npsmMoi. PacctosHue Mexay napauieabHbIMU MPSIMBIMU 1+1
80 3a1aun Ha OCTPOEHHE C ITOMOIIBIO LUPKYJIS U JINHEHKH
81 Jlenenue oTpe3ka B JAHHOM OTHOIICHUN 1+1
82 [TocTpoeHne TpeyroapHHUKA 110 TPEM DIIEMEHTaM
83 [TocTpoeHne TpeyroapHHUKA IO IBYM CTOPOHAM M YTIIY MEXIY HUMHU 1+1
84 [lepnenauKkynsp k npsiMon
85 ITocTpoeHne TpeyronbHHUKa MO0 CTOPOHE U ABYM IIPHJIEKAIUM K HEH yrilaM 1+1
86 PaBHOCTOpOHHNI TPEYTOJIBHUK
87 ITocTpoeHne TpeyronbHHKaA 10 TPEM €r0 CTOPOHAM 1+1
88 TynoyronbHbI TPEyroIbHUK
89 [Toctpoenue nepnenaukynsipa K npsamoil. Pemenne 3agay Ha moctpoeHue. Tect 1+1
90 OCTpOyronbHBI TPEYTOJBHUK
91 Pemenne nmpsMOyrosibHBIX TPEYTOJIBHUKOB. ['€OMETpHUECKIE TOCTPOCHUS» 1+1
92 HaxoxxeHre HEeW3BECTHBIX 3JIEMEHTOB TPEyrojJbHHUKA
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93 Konrtponsnas padora Ne 5 o teme: «IIpsiMmoyronpHbie TpeyroabHUKH. ['eoMeTpuyecKre moCTPOSHHSI 1
94 [ToBTropenue. TpeyroabHUKH 1(12)
95 CBoiicTBa TpeyroJbHUKOB 1
96 [Tpu3Haku paBeHCTBA TPEYTOJILHUKOB 1
97 [NapamiensHbie npsiMble. [Ipu3Haky mapauIeIbHOCTH ABYX MPSMBIX 1
98 [NapamiensHbie psiMble. AKCHOMA MapajlIebHBIX TPSMBIX. 1
99 CymmMa yriioB TpeyrosnbHuka. [IpoektHas pabota 1
100 1
CoOTHOIICHHUS] MEXK]Ty CTOPOHAMH U YTJIIaMHU TPEYrojbHHKA. [ 00Bast KOHTpOsbHas paboTa
101 HepaseHcTBO TpeyronbHuKa. 1
102 TpeyronsHuku. TectupoBanue 1
103 HTOroBmlii ypok 1
104 CyMMa yTIIOB TPEYroJIbHUKA 1
105 [Mpu3Haky mapauieIbHOCTH IBYX MPSIMBIX 1
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TemaTuueckoe IJIAaHUPOBAHUEC 10 anre6pe B 8 kItacce .

<

é Tema ypoka Komn-Bo gacos

>

1 BBoaHoe moBTOpeHHE Kypca anreOpsl 7-To Kiiacca. 1

2 I'n. 1 Anre6pandeckue npoou .IloHsatue anredpandeckoit gpodu. Anredpanyeckas 1poOb 1(23)

3 MHOXeCTBO JIOMYCTUMBIX 3HAUYCHHUH MEPEMEHHBIX, BXOASIINX B IPOObH 1

4 OcHOBHOE cBo¥icTBa anredpanyeckoi ApoOu.BrIBOI M MpUMEHEHHE OCHOBHOT'O CBOMCTBA ApoOH 1

5) Cokpawenue ancebpauueckux opooeu. [IpeodbpazoBaHmne BrIpaXEHUN, COIEpKAIINX anreOpandeckue Ipoou. 1

6 CrnencTBus U3 OCHOBHOT'O CBOMCTBA JpoOu 1

7 CrnosxeHue ¥ BBIYUTaHUe Apo0eli ¢ OTMHAKOBBIMHU 3HAMEHATEISIMH. 1

8 Tlpuseoenue ancebpauveckux opobdeii k 0bwemy sHamenamento. /lelicmeus ¢ aneebpauyeckumu OpooIMU. CIOAHCEHUe, 1
8blYUMAHUe, YMHOJCEHUe, OelleHle, 6036e0eHUe 8 CIeNneHb

9 CrnoxeHne U BeIYATaHHE APOOEH ¢ pa3HBIMH 3HAMEHATEISIMH 1

10 CrnosxeHue ¥ BBIYMTaHKE ApoOU U 1esioro BelpaxkeHus. [IpeobpazoBanue qpoOHO-TMHENHBIX BBIPAXKEHUN: CI0XKEHHE, 1
YMHOXXEHUE, JIeJICHHE.

11 | [IpaBuna yMHOXEHUS U JIeN€HUs aaredpanyeckux Ipooeit 1

12 VYnpoiueHue BbIpaXXeHUH, coJlepKalluX JeCcTBUS YMHOXKEHUS U JIeIeHUs anredpandeckux apoodei. Jonycmumoie 1
3HAUeHUs nepeMeHHbIX 8 OPOOHO-PAYUOHAILHBIX BbIPANCEHUSIX.
YrpolieHue BeIpaKeHUH, CoaepKalIuX IeHCTBUS YMHOKEHHUS U AelieHus anredpandeckux Apodeii. [loncranoska Beipa- | 1

13 | >)xeHUil BMECTO IepEMEHHBIX.
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14 | CoBmecTHBIE IEHCTBHSA C aNTeOpandecKuMu ApOOsIMH 1

15 Crnosxenue, BBIYUTaHHE, YMHOKEHHE, JeJICHUE alnreOpandyeckux Apooei. 1

16 [TonsiTve cTeneHu ¢ LebIM OTPUIATEIbHBIM MTOKa3aTeneM. CTeneHb ¢ IeNIbIM I0Ka3aTesieM U €€ CBOICTBa. 1
HaxoxneHue 3HaueHWil BBIpRXKEHUN, COJEpKAlMX CTENEHH C LEeNbIM IoKaszareneMm. [lpeobpaszosanue evipadxcenut, | 1

17 cooepaHcaux 3HAK MOOYJIL.
Cranpaptaelii Buj uncina JlpuOmmkeHHoe 3HAUYeHHE BEIWYHMHBI, TOYHOCTH MPUOJMKEHUsS. BriaeneHrne MHOKUTEIS 1

18 | — crenenu 10 B 3anucu ymuca.

19 | Mcnonp3oBaHKe CBOMCTB CTEIIEHH C IEJIBIM NOKA3aTeIeM JJIsl HAXOXKACHUS 3HAUCHUH 1 YIPOIIECHUS BBIPAKCHUN 1

20 | IlpumeHeHre CBOMCTB CTETICHHU C IIEJIBIM MOKa3aTeIeM 1

21 Pemienue u cocraBieHue ypaBHEHUM 10 YCIOBHUIO 3a7aun. Pa3mepsl 00bEKTOB OKPY’KAIOIIET0 MUPA (OT 3JIEMEHTAPHBIX 1
yactull 1o BeceneHHol), IINTeNbHOCTD MPOLIECCOB B OKPYIKAIOIIEM MUDE.

22 Pemienue 3a1ay Ha ABMKEHUE C TOMOIIBIO YPAaBHEHUIM 1

23 3aga4yu Ha IPOIIEHTHI U KOHIICHTPAIUIO 1

24 | Koumponvhas paboma Ne 1 no meme «Aneebpauyeckue 0poouy 1

o5 I'naBa I «KBaspaTHbIE KOPHU 1(18)
[ToHATHS KBaJpaTHOTO KOPHS, apu(PMETHIECKOTO KBAJPATHOTO KOPHSL.

26 | [lpumeHeHMe MOHATHUS KBAPATHOTO KOPHS MIPH PEIICHUH PAa3IMYHBIX 3a/1a4. KOpeHb TpPEeTheil CTEICHH . 1
[Tonsitue uppanuoHaabHoro yucia.Pacmo3HaBanue wuppalnMoOHaNIbHBIX —4Yucen. [Ipumepbl goka3arenscTB B | 1

57 anreOpe.MppaiioHaIbHOCTE YHCTia \/E . Ilpumenenue B reomerpun. CpasHenue uppayuonatvusix yucen. Muoocecmeo
Oeticmeumenvuvix 4ducen.Hecom3MepuMoCTh CTOPOHBI M JUAroHaNu Kpajapata. JlecaTuyHble TPUOTMKEHUS Hppa-
[IUOHATIBHBIX YHCE.

28 | OueHuBaHME U YIIPOIICHUE BRIPAKEHUH, COAEPkKAIINUX UpPAIlMOHATBHBIE YHCIIa 1

29 | llpumenenne Teopemsl [ludaropa nmpu pemeHnn MPaKTHYECKAUX 33134 1

30 | PanmonanbHbIe BeIpaKeHUS U UX IpeoOpa3oBanus. Jl0ka3aTenbCTBO TOXKIECTB 1
ApudmeTnueckuil KBaipaTHbI KOpeHb. YPaBHEHUI BUa x°= a. MHOXECTBO JICHCTBHTENBHBIX HHCET; npencrasieHue | 1

31 | meHCTBUTENBHBIX YHCEN B BUAEC OECKOHEUHBIX JECATHUHBIX Apobeii. CpaBHEHHE IEHCTBUTEIBHBIX YHCEI.

32 | KBagpatHslii kopeHb u3 uncia. CBoiicTBa apupMeTHUECKUX KBAJPATHBIX KOPHEH: KOPEHb U3 MPOU3BEJCHHS, YACTHOTO, 1
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2
crenenu; Toxknectsa,(vVa) = a, rae a> 0,

VaZ = |a|

33 | octpoenue rpaduka 3aBUCMMOCTH Y= VX U IIpHMEHEHHUE €ro CBOHCTB 1

34 | HenmocpencTBeHHOE MPUMEHEHUE CBOMCTB KBAJIPATHBIX KOPHEH 1

35 | BelHeceHre MHOXKUTENS U3-110]1 3HaKa KOpHs. BHeceHre MHOXKUTEISI 1101 3HAaK KOPHSI. 1

36 [IpumeneHne cBOWCTB apu(METHUECKUX KBAPATHBIX KOPHEH K MpeoOpa3oBaHUIO UYMCIIOBBIX BBIPAKECHUN U K 1
BBIUNCIICHUSIM

37 | B3auMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY JCHCTBUTEILHBIMU YMCIAMU M TOYKAMHU KOOPIMHATHOW PSIMOM. 1

38 | KBagpaTHblil KOpEHb U3 CTENIEHH C YETHBIM MIOKa3aTeNIeM 1

39 Pasnble 3amaun Ha MpeoOpa3oBaHne BRIPAKECHHUN, COACPIKAIINX KBAJApaTHbIE KOPHUA. YUCIIOBBIE MPOMEXYTKHU: HHTEpBa, | 1
OTpE30K, JIy4

40 | Ilonarue kyOUYECKOTO KOPHS . 1

a1 Kopens tpetneii crenenu. [IpeodpazoBanne BeIpaKeHHIA, COACPIKAIINX KBAAPAaTHbIE KOPHU: YMHOXKEHHE, JICJICHNUE, 1
BBIHECEHHE MHOXHTEJISI U3-110]1 3HAKa KOPHS, 6HECeHUe MHONCUMES NOO 3HAK KOPHSL.

42 | Koumponvhas paboma Ne 2 no meme « Keaopamuule KopHu» 1

43 I'nasa III «KBagparusie ypaBHenus» . KBagpartusie ypaBHeHusi. Henonnble kBaapaTHble ypaBHeHUs. Teopema Buema, 1 (20)
obpammuas meopeme Buema.

44 | PemnieHue KBa/IpaTHBIX YpaBHEHUH BbIJCJICHHEM KBaJjpaTa JBy4JIEHa. 1

45 dopMyna KOpHEHW KBaIpaTHOTO YpaBHEHHUs. JJMCKpUMHHAHT KBaIpaTHOTO YpaBHEHUs 1

16 Pemienue ypaBHeHU, CBOISALIMXCS K KBaAPaTHBIM. Kouuecmeo Koprel K6a0pamHo2o ypaeHe s 8 3a8UCUMOCIU OM 1
e20 Juckpumunanma. buxeaopammnule ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U K8AOPAMHbIM.
Pemenne kBaapaTHBIX ypaBHEHHI 110 popmyiie. Perienne KkBaapaTHbIX ypaBHEHUN: UCTIOIb30BaHUE POPMYJIbI IS 1

47 | HAaXOXKJCHUS KOPHEH, epaguueckuti memoo peuieHus, paziodceHue Ha MHOXCUmenu, no0bop KOpHel ¢ UCNONb308aHUEM
meopemvl Buema.

48 | Pa3Hble 3aJjauu HAa UCTIOJIb30BaHUE (POPMYIIBI KOPHEH KBAJAPATHOTO YpaBHEHUS 1

49 KBanpaTHble ypaBHEHUS C YETHBIM BTOPBIM K03 uirienToM. . Bropas ¢opmysna kopHel KBagpaTHOTO ypaBHEHHUSI. 1
Tecr

50 PemreHne kBagpaTHBIX YPaBHEHHUI M YPABHEHUMN, CBOASIIMXCS K KBaIPATHBIM 1

51 | CocraBieHue ypaBHEHHUH 110 YCIOBHIO 3a/1a4H. 1

52 Keaopamnuie ypasnenus ¢ napamempom. KBagpaTHelii TpexuieH 1

53 Pemienue 3agau ¢ noMoIIbIO KBaIPATHBIX YPAaBHEHUN 1

54 | Kak pemarotcs HeMOJIHbIE KBaJpaTHbIE YPABHEHUS 1
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55 | Pemienue 3aga4 ¢ MOMOIIBIO HETIOIHBIX KBaIPAaTHBIX YPABHEHUH. . 1
56 | Hemonnble kBajpaTHbIe ypaBHEHUS B Pa3IMYHBIX 3ajjauyax. 1
o7 Teopema Buera. /loka3aTenbCTBO M IpUMEHEHHE TeopeMbl Buera 1
58 IIpumenenue Teopembl Buera u 0OpaTHOM el TeopeMBl. 1
59 | ®opmyna ais pa3inoKeHus: KBaApaTHOTO TpexwieHa Ha MHOKuTenu. Tect 1
60 | IlpumeneHnue GopMyIbl pa3ioKeHUs: KBaPAaTHOTO TpeXdWieHa Ha MHOKHUTEIIH. 1
61 Pemennie TekcTOBBIX 3a1au anredpandeckuM criocodom Jlpumepsl penieHus: ypaBHEHH TpeTbel U 4eTBEPTOH 1
CTETICHEH :pa3IoKeHneM Ha MHOXKUTENHU .Pemenne npoOHO - pallMOHANBHBIX YpaBHEHHM.
62 Koumponvnas paboma Ne 3 no meme «Keaopamuuie ypasueHus» 1
63 1(18)
I'naBa IV «Cucrtembl ypaBHeHuii». JIuneitHoe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €r0 PelICHHe
I'paduk smHENHOrO ypaBHEHUS C ABYMS [IEPEMEHHBIMU .Y paBHEHUE C ABYMsI IEpEMEHHBbIMU. [Ipamas kak epaguueckas | 1
64 | unmepnpemayus 1UHENHO20 YPAGHEHUS C 08YMs NepeMeHHbLMU.
Hcnonb3oBanue Tabmui, cxem, 4epTexeil, Ipyrux CpelCTB MPEACTaBICHUS JAaHHBIX MpU peuieHuu 3anadyu. ['paduku | 1
65 | mpocThIX IMHEHHBIX N HEMMHEHHBIX ypaBHEHHMH (Tapaboia, ruimepOoIIa, OKPYKHOCT).
66 I'paduk nuHeltHOTO ypaBHEHMS C IBYMs NEPEMEHHBIMH, YITOBOW Kod(h(HIIMEHT MpsiMO; ycloBHE MapasuienbHocTd | 1
npsMbIx. Tect
67 IMoctpoenune mpsimbix Buaa Y=Kx+| .Ilpsmast mpormopiuoHaibHas 3aBUCHUMOCTH: 3amaHue (Gopmysoi, koaddurment | 1
IIPONOPIMOHAIBHOCTH; CBOKCTBA. [IprMephl psAMO MPONOPIMOHAIBHBIX 3aBUCUMOCTEM.
68 Jluneitnoe YPABHEHHE € IBYMS IEPEMCHHBIMH. [Ipumeps! penieHns ypaBHEHUN B LENbIX YUcnax. . [IpumMepsl pemieHus 1
CUCTEM HEJIMHCWHBIX YPAaBHEHUH C IBYMsI MEPEMCHHBIMU .
69 | 3amaua, mpuBOASIIAs K MOHITHIO «CHCTEMAa YPaBHEHUI» 1
Metoapl pemnieHus CUCTeM JIMHEWHBIX YPAaBHEHHU C JABYMS TIEPEMEHHBIMU: epaguueckuii memoo, memood ciodxcenus, | 1
70 | MeTox MOJCTAHOBKH.
71 [Tonstue cucremel ypaBHeHUN. Pemienue cucremsl ypaBHEHUNA. PaBHOCHIIBHOCTH CUCTEM YPAaBHEHUU. 1
72 | AITOpHUTM peIIeHus! CHCTEM YpaBHEHHH CITOCOOOM IMO/ICTAaHOBKH 1
73 Cucremsl, coiepxalire HeJllnHeHble ypaBHeHUs. Cucmemvl TUHENHbIX YPAGHEHUL C NAPAMEMPOM. 1
74 | Cuctema OBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEpEMEHHBIMU; PEUICHHE MOJICTAHOBKON U CIIOKEHUEM. 1
75 CocraBieHre CUCTEMbl YpaBHEHUH 10 YCIOBHIO 331a4i. AHAJIU3 BO3MOXKHBIX CUTYallUi B3aUMHOI'O PACIIOJIOKEHHUS 1

00BEKTOB IIpU UX IBUIKCHUU, COOTHOLICHUSA 00BEMOB BBITTOIHSIEMBIX pa60T IIpr COBMECTHOM pa60Te.
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76 | Pemenue 3agau. CocraBlieHHE CHCTEMbI YPAaBHEHHI 110 YCIOBHIO 3a/1a4U 1
77 Pemenue 3amau. Pemenue cuctemM ypaBHEHHI ClIOCOOOM CIIOKECHHS 1
78 PemeHHue CUCTEM JBYX z/paBHeHHﬁ, OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe BTopoi creneHu. [Ipumepsl pemenns cucreM | 1
HEJIMHEWHBIX ypaBHEHUM.
79 | Pemenue TEKCTOBBIX 3a/1a4 aNreOpandecKuM CIioCOOOM. 1
80 | Kommponvuas paboma Ne 4 no meme « Cucmemvi ypagHeHUl» 1
81 I'nmaBa V «®ynknuny. [lostue ¢yHkimu. YreHrne u mocTpoeHne rpadukos. 1(14)
82 qTCHI/IEi HECKOJIbKUX IpauKoB Ha oHOM ueprexe. CBoiicTBa U rpaduk nuHeHHON QyHKIMU. YTII0BON K03 duimeHt 1
PSIMOH.
83 JlexapTOBBI KOOPAMHATHI HA MIIOCKOCTH. CrocoObl 3a1anus GyHKINUN: aHATUTUYECKHNA, TpapUIeCcKii, TaOIMIHBIN. 1
I'padux pynkumm.
Pacrionioxkenne rpaduka THHEHHONH (YHKIIMU B 3aBUCHUMOCTH OT €€ YIJIOBOTO KOX(PQHUIMEHTa W CBOOOMHOTO wWieHa. | 1
84 Haxooicoenue koagppuyuenmos nurneiinoti ynkyuu no 3a0aGHHbIM YCI08UAM. NPOXOAHCOEHUe NPAMOU uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUEe NPAMOU depe3 OAHHYI0 MOYKY U NapauieibHol oannou npamou.llpumepsl
rpaduKOB 3aBUCUMOCTEH, OTPAXKAIONIUX PEAIbHBIC MPOLIECCHI.
85 [Toctpoenwue rpadukoB GpyHKIHHA M0 ToukaM. [Ipumeps! GyHKINH, TOIydaeMbIX B IIPOIECCE UCCIECTIOBAHUS PA3TUIHBIX 1
peasbHBIX MPOIECCOB U pelleHus 3a7a4. 3HadeHne (PyHKIUU B TOUKE.
86 | CooTHOIIEHNE reOMETPUIECKON 1 anredpandeckor Mojeneil PyHKIHiA. 1
87 | HaxoxaeHue cBOMCTB (pyHKIMI 1o rpadukam 1
88 | AureOpandeckas U reoMeTpuyecKasi HHTEpIpeTalii CBOMCTB (DyHKIUH. 1
89 | Jluneiinas ¢pyHkums, ee rpaduk u cBoiicra. Tect 1
CkopocTb pocTa yObIBaHUA JTHHEHHON GyHKIMU. CBONCTBa (PyHKIIMIA: 007aCTh ONpeaesieH s, MHOKECTBO 3HAUEHHH, 1
90 | HynH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA, YeMmHOCHb/HeuemHOCb, TIPOMEKYTKH BO3PACTAHUS U YObIBaHHsI, HAHOOJIbIIIeE 1
HavMeHblIee 3HaueHus. VccrnenoBanue QyHKIMM 10 ee rpaduky.
Ilpeocmasnenue 06 acumnmomax.Henpepvienocms @yuxkyuu. Kycouno 3adanmsie ¢gynxyuu.lloctpoenne rpaduxos | 1
91 | xycouno-3anaHHEIX (yHKIHH 1 IMHEHHAS APOKCHMAITHIS.
3agaHue 3aBUCUMOCTeN (opMysnaMu; BEIYUCIEHHUS 1O (hopMyaaM. 3aBUCUMOCTH MEXIy BenuunHamMu. DyHKIUSA 1
92 y = S u ee rpaduxk.
OyHKIUY, ONHUCHIBAIOLIUE MPSIMYIO M 00paTHYIO IPONOPLUOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. [lpasuno 1
93 | ymHoowcenus, nepecmanosxu, ghakmopuan yucia. Couemanus u yucio covemanui. Popmyna 4ucia couemaruil.

TpeyZOJZbHuK Tackans. Onvimwl ¢ 60IbUUM YUCTOM PABHOBO3MONCHBIX IJIEMEHNTIAPHBIX cobvimuil. Boluucnenue

96




8epoAmMHOCMeEll 8 ONbIMAX C NPUMEHEHUEeM KOMOUHamopuvlx popmyn. Mcnvimanusa bepuynnu. Ycenex u neyoaua.
Beposmnocmu coovimuii 6 cepuu ucnvimanuti bepnynnu. [lpoexmnas paboma .

94 | Koumponvnas paboma Ne 5 no meme « Dynxyuuy . 1
95 I'naBa VI. BepostHOCTB M cTatucTika . CTaTUCTUYECKUE XapaKTEpUCTUKU Habopa aHHBIX: cpeHee apudMeTnieckoe, 1(6)
Me/inaHa, HanOoJIbIlIee M HAaMMEHbIIIee 3HAYCHUS , pa3Max
9% Hcnonb30BaHue cpeTHUX CTATUCTUYECKUX XapaKTEPUCTUK IIPU PELICHUN Pa3IMyuHbIX 3a1a4. BeposTHOCTh 1
IPOTHBONOJIOXKHBIX COOBITHH. JIOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXKHOCTH COOBITHI.
Knaccuueckoe onpezneneHue BeposTHOCTH. TabnuyHoe U rpadudeckoe npecTaBieHle JaHHbIX, CTOJI0YaThIe U 1
97 | xpyroBele AUarpamMmbl, rpaduku, IPUMEHEHNE TUarpaMM U rpa(uKoB ISl ONTUCAHUS 3aBUCUIMOCTEN PEeabHBIX BEIUYHH,
u3BJeueHre nHpOopMaLUU U3 TabJIUL, JMarpaMM 1 rpaukoB
98 | Pemenue 3a7a4 Ha KJIACCHYECKOE OMPEICIICHNE BEPOSITHOCTH 1
99 CnoxHbIe YKCTIEPUMEHTHI . ['eoMeTpudeckne BEpOSTHOCTH. [IpomueononodcHvle codbimus, ob6veduneHue u nepecevenue | 1
cobvimuii. Ilpasuno cnocenus seposmuocmeii. Cuyyaiinoii 6b100p. Ilpeocmasgnenue sxkcnepumenma 6 suoe oepesa.
Hezasucumvle cobvimus. Ymuoowcenue eepoamnocmeil nesasucumvlx cobvimuii. Ilocredosamenvuvie Hezasucumvle | 1
100 | ucnvimanus. llpencraBieHne 0 HE3aBUCUMBIX COOBITUSIX B KU3HU.
[TpumMeHeHne NOHATHS TEOMETPUIECKOI BEPOSITHOCTH K PEHICHUIO 3a1a4. [ 010Basi KOHTpOIbHAs paboTa.
101 [ToBTopenue . Mcropus Borpoca 0 HaX0XKACHUU (POPMYJT KOpHEH anredpanyecKkux ypaBHEHUN CTereHeH, 60IbImx 1(5)
yeteipex. H. Tapranbs, J[x. Kapgano, H.X. A6ens, D.I"anya.
102 [TosiBeHne MeTo1a KOOPAMHAT, TO3BOJISIOIIETO NEPEBOIUTH FEOMETPUUECKHE OOBEKTHI Ha SI3bIK anreopsl. [losBieHne 1
rpaduxoB ynkuuii. P. Jlekapt, I1. @epma. [IpumMeps! pa3nuyHbIX KOOPAUHAT
103 | [Hoctpoenue rpadukoB QPyHKIUIH 110 TOUKAM 1
104 | PenieHne CUCTEM YPaBHEHHI CITOCOOOM CITOKCHHS 1
105 | CocraBieHue CUCTEMBl YpaBHEHHH MO YCIOBHUIO 33J]aul 1
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TemaTnueckoe INTAHUPOBAHUE I10 TCOMETPHUU B 8 Kiacce

Komuuect
Ne Tema ypoxka BO
4acoB

IToBropenune kypca 7 kiacca . Bunasl yrios. 1(2)
[ToBTOpenue kypca 7 knacca. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB. 1
I'maBa 5. YeTbIpexyrojapHUKH

3 MHoroyroiabHUK. Bbimykiible MHOTOyrojabHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH. TeopemMa 0 CyMMeE YIJIOB BBIITYKJIOTO 1(14)
MHOTOYTroJbHUKA. BXojHast KoHTponbHas paboTa

4 Pemenue 3anau. YerbipexyroapHuk. Teopema O cyMME€ BHEIIHMX YIJIOB BBIIIYKJIOTO MHOTOYI'OJIBHUKA . 1

5 [Tapannenorpamm, ero CBONCTBa U MPU3HAKH. 1
Tpaneuus, paBHoOeApeHHass Tpaneuus

6 1

v Teopema @aneca. Pemenue 3agay. MHOTOYroJIbHMK, €ro 3JIEMEHTBI M €ro CBOMCTBAa. Pacrno3HaBaHuME HEKOTOPBIX 1
MHOT'OYTI'OJIbHUKOB.
Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB paBHOOEIPEHHOM Tpanenun 1
Pemenue 3agau .Ilapanmenorpamm , TeOpeMbl O CBOMCTBAX CTOPOH , YIJIOB, IMArOHAJIEH MapajijieorpaMma 1

10 | [IpsMOyronpHUK, €ro CBOMCTBA M MPU3HAKU. TeopeMa 0 paBEHCTBE JUArOHAJIEH MIPSMOYTOJIbHUKA 1

11 | PoMO, Teopema o CBOWCTBE TUArOHAJICH. 1

12 Pemenune 3amau. KBagpaT m mx cBoiictBa M npusHaku. [Ipu3Hakum M CBOWCTBa MNapajljIeNIbHBIX MNPSAMBIX. Axcuoma 1
napannenvrnocmu Eexnuoa. Teopema @aneca.

13 | OceBas u LeHTpallbHasi CUMMETPUHN 1

14 | O606mmenue no treme «YeTbpexyroJbHUKN 1
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15 | KonTponbsHas pabota Ne 1 mo teme «HeTbIpeXyroabHUKI» 1

16 | AHanu3 KOHTPOJBHOM paboThl. PaboTa Hax ommbOkaMu 1

17 I'maBa 6. Ilmomanp. Ilomsarme  muomaau  1wiockux ¢uryp. I[lnomans MHOroyrojgpHHKa. PaBHOCOCTAaBICHHBIE H 1(14)
paBHOBENUKHE (DUTYPBHIL.

18 Pewenne 3amau. Ilnomane npsMoyrosbHuKa. HCTpYMEHTBI JUIsi U3BMEPEHUNM U ITOCTPOCHUM; MU3MEPEHUE U BBIYUCICHUE 1
YTJIOB, JUTMH (PACCTOSIHHMN ), TIIOMIAICH.

19 | IInowmans napaienorpamma 1

20 | Pemenue 3amau. [nomans kBagpara Tect 1

21 | @opmymsl IOHIAAN TPEYTOIbHUKA, MApAIIeIorpaMMa | €ro YacTHBIX BUIOB. [lmomiaasr mpsMOyroasHOTO TPEYrolbHHKA | 1

22 | Pemenue 3anay. [lnomanu paBHBIX MHOTOYTOJBHUKOB 3aueT 1

23 [Tnomane  tpanmemuu. TpuroHomerpuyeckue (GYHKIMH  OCTPOTO  yria B MPSMOYTOJIBHOM  TPEYroJbHUKE 1
Tpuconomempuyeckue pyHKyuu mynoco yaia.

o4 Pemenune 3amay. EguHunsl u3MepeHus — IUIOmIaqu.BbluncieHHe 3JIEMEHTOB TPEYroJbHUKOB C  HCIOJIb30BaHHEM 1
TPUTOHOMETPUUECKUX COOTHOIICHUH.

25 | Tpeyronbauku Iludaropa 1
Teopema [Iudaropa.Pemenne 3anau Ha npumenenne teopemsl [Tugaropa, popmyssl ATMHBI OKPY>KHOCTH U TUIOIIA N

26 | xpyra. CpaBHEHHE U BBIYHCICHHUE TUIOIAACH. 1
Ilnomaas MHOTOYTOJIbHUKA.

27 | Pemenue 3anau. ®opmyna I'epona 1

28 | O606mmenue o teme «Ilnomanp»Tect 1

29 | Kontponbnas pabota Ne 2 o treme «[Imomaas» 1

30 | AHanu3 KOHTPOJBHOM paboThl. PaboTa Hax omubkamMu 1

I'naBa 7. [TonoOHBIE TPEYTOIBLHUKHI

31 | Ilousitue mpeoOpasoBanus. [looobue.Omnpenenenne Mog00HBIX TPEYTrOABHUKOB. [Iponopyuonanvhole ompesku, nodoodue | 1(19)
Gueyp. [looobnvie mpeyeonvruxu. Ilpusnaku nooodus. llpoextHas pabora

32 | CooTHOIIEHNE MEXTy TUIOMIASIMH MTOTOOHBIX (hUTyp, TpeyroiabHUKOB. Pemienue 3agau 1

33 | [Ipumenenue nomobus K 10Ka3aTeNLCTBY TEOPEM U peleHuro 3a1a4. Koagdumment nonodus .

34 | Ilpu3naku mogpobus TpeyronbHUKOB . [IepBblil Mpu3HaK M0100Us TPEYroIbHUKOB 1
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35 | Bropoii npu3Hak mogo6us TpeyrojbHHUKOB 1

36 | Pemenue 3amau .BTopoil npusHak nogo0us TpeyroJibHUKOB 1

37 | Tperuit mpu3Hak no100ust TPEyroIbLHUKOB 1

38 Pemenue 3anau. Tpetnii mpusHak nmonoOust TpeyronbHUKOB. Tect 1

39 | O6o6mmenue no reme «I1000HBIE TPEYTOIBHUKI 1

40 | Kontponwshas pabora Ne 3 o teme «IlogoOHBIE TPEYTOJIbHUKN 1

41 | AHanu3 KOHTpOJLHOH paboThl. PaboTa Hax ommOKkamMu 1

42 | Cpennss IMHUA TPEYTOJIbHUKA. [ eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOWE20 MUupa. 1

43 | Pemenue 3anau. [IpumeHeHne npu3HakoB MO100US K I0KA3aTeIbCTBY TEOPEM U PEIICHHUIO 3a7a4 1
CooTHoIIEHN MEX 1y CTOPOHAMU U YIJIaMU IPSAMOYTOJIBHOTO TpeyrojabHuKa. CHHYC, KOCHHYC U TAHT€HC OCTPOro yria

44 | mpsAMOYTOJILHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUYIECKOE TOXAECTBO. Tpuromerpuyeckie (yHKIUW Tynoro yriua. | 1
Brruncnenue 31€eMEeHTOB TPEYTrOJIbHUKOB C UCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHUH.

45 Tpuronomerpruyeckue (QyHKIMM OCTPOTO YIjla B IPSIMOYTOJIbBHOM  TpeyrojpHuke. PelieHue 3agay Ha NpPUMEHEHHE 1
TPUTOHOMETPUUYECKUX TOXKAECTB. POPMyJIbl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TAHT'€HC, OJTHOTO M TOTO K€ yIJIa.

16 Pemenne 3anau. IlponopuuoHanbHbBlE OTPE3KM B HPSIMOYIOJIbHOM  TpeyrojibHuke. M3meputenbHble paboThl  Ha 1
MECTHOCTH

47 O6o6menne no Tteme «llogoOGHble TpeyroabHUKH. COOTHOIIEHMS MEXIy CTOPOHaMH M YIJaMH MpPsSIMOYTOJBHOTO 1
TpeyroJabHUKay. 3aJ1a4l Ha IOCTPOCHHUE .

48 Konrponsnas pabora Ne 4 mo Teme «IlonoOnbie TpeyronbHUKH. COOTHOIIEHUS MEXIy CTOPOHAMM U YyIJIaMu 1
PSIMOYTOJIBHOTO TPEYTOJIbHUKAY.

49 | AHanu3 KOHTpOJIbHOU paboTel. PaboTa Hax ommbkaMu 1
I'naBa 8. OkpyXHOCTb

50 | OKpyXHOCTb, KPYT, MX DJIEMEHTBI M CBOWCTBA; LICHTPaJIbHBIC W BIHCAHHBIC yIriibl B3auMHoe pacmonoxenue npsimoit u | 1(16)
OKPYKHOCTH, JIBYX OKPY’KHOCTEH.

51 | Pemenue 3agau. KacarenbHas v cexymas K OKpYKHOCTH, HX CBOMCTBA M IPU3HAKHU 1

52 | LlenTpanbHble 1 BOUCaHHbIE YIUIbl. BennunHa BIMCAaHHOTO yIIa. 1

53 | I'panycHas mepa yria, COOTBETCTBUE MEKY BETUUMHOMN [IEHTPAIBHOIO YIJIa U JJIMHOW TYyT'H OKPYKHOCTH. 1

54 | Pemenue 3a1a4 Ha IPUMEHEHNUE TEOPEMBI O BIIMCAHHOM YIJIE 1
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YeTslpe 3aMedaTeNIbHBIE TOUKH TPEYroJdbHHUKA: TOYKA NMEPEeCceueHus] CEPEeAMHHBIX TEPIEeHINKYISIPOB, OMCCEKTPHUC, MEIUAH,

55 . 1
BBICOT WJIM UX MPOJIOJKEHUM

56 | CBoiicTBa OMCCEKTPHUCHI YIila U CEPEAMHHOTO MEPIEHANKYIAPA K OTPE3KY. 1

57 | Bricora, Mennana, OrcceKkTprca TpeyrojabHHUKa
Brnucannbie MHoOroyroiabHuku. BrnucanHas oOkpykHOCTh. OKpY>KHOCTh, BIHCaHHasi B TPEYroJibHUK. BrnucanHele u

5g | OMHMCAHHBIE OKPYXKHOCTH /Il TPEYTONILHUKOB, 4eMbIPEXy201bHUKOS, NPAGUTLHLLX MHO20Y20TbHUKOS. 1
B3aumHoe pacnionoxeHue NpsMon U OKpYKHOCTH, 08YX OKPYIHCHOCH el

59 | OnucanHble MHOTOYTOJIbHUKH, OTIMCAHHBIE OKPY>KHOCTH MPABWJIBHOTO MHOTOYTOJbHUKA 1
OnucanHasi OKpy>KHOCTb. OKpPY>KHOCTb, OIKCaHHas OKOJO TpeyroibHuka. Mamemamuka 6 paszsumuu Poccuu: Ilemp |,

5g | KOG MAMEMAMUECKUX U HAGULAYKUX HAYK, paseumie poccuiickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u 1
M.B. Kenowviwu

60 | BrmcaHHble MHOTOYTOJIBHUKH, BIMCAHHBIE OKPYXHOCTH MPAaBHUJIBHOIO MHOI'OYTOJIbHUKA

61 | Pemenue 3agau no teme «OkpyxkHOCTHY». Tect 1

62 Kpyr. [dyra. Teopembl O CylIEeCTBOBAaHMU OKPY>KHOCTH, BIHCAHHBIM B TPEYrOJbHUK, U OKPY>KHOCTH, ONHUCAHHOM OKOJIO 1
TpeyrojabHUKa

63 O606mmenue nmo temMe «OkpyxkHOCThY Ilepnennukynsap « npsmoil. Haknonnas , mpoekuusa. CepequHHbBIN MEePIeHIUKYISIP 1
K 0Tpe3Ky. CBOMCTBA M NMPU3HAKU NEPIEHIUKYISIPHOCTU. YeThIpe 3ameuaTenbHble TOYKU TPEYroJIbHUKA.

64 | Kontponbhas padota Ne 5 o reme «OKpyKHOCTb» 1
AHanmu3 KOHTpOJIbHOM paboTel. PaboTta Han ommbOkamu. Poib poccutickux yueHvlx 6 pazeumuu mamemamuxu: JI. Diinep.

65 | H.U. Jlobauesckui, I1.J1. Yebviues, C. Kosanescras, A.H. Koamozopos. . 1

66 | [ToBTopenue no reme «IlogoGHbIe TpeyronpbHUKU. [Lomaas» 1(5)

67 | ['omoBas koHTpoIbHAS paboTa. 1

68 AHanu3 KOHTpOJIbHOHM paboTel. [ToBTOpeHme 1mo Teme «COOTHOIIGHUS MEXIY CTOPOHAMH M yriaMH MPSMOYTOJIbHOTO 1
TpeyroybHUKa. OKpy>KHOCTB)

69 | OnucanHasi OKPYXHOCTh 1

70 | YeTsipe 3aMeuaTeabHble TOUYKU TPEYTOJIbHUKA
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TemaTuueckoe IIJIAaHUPOBAaHUE 10 anre6pe B 9 kiacce

Ne N3yyaemsblil paszen, Tema ypoka KommuecTBo yacos
IToBTOpEeHNE 5
1. KopHu kBajpaTHOro ypaBHEHMs 1
2. CrnoxeHue M BbIUUTaHUE OpoOed ¢ pa3HbIMM 3HAMEHATENSIMU 1
3. HepaBencrsa. UnuciioBsle MHOXKECTBA 1
4, OYHKIHIH 1
5. Bxoonas xommpoavuas paboma 1
I'nasa 1. Hepasencrna 20
6. Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB. 1
7. [IpoBepka cpaBeIIMBOCTH HEPABEHCTB NPU 33JJaHHBIX 3HAUECHUSX IEPEMEHHBIX. 1
8. HepaBeHcTBO ¢ mepeMeHHOI 1
9. OO0mme cBOIiCcTBa HEPABEHCTB 1
10. Pemenne nuHeNHBIX HEpaBEHCTB PaBHOCHMIIBHOCTh HEPABEHCTB .JIMHEWHBIE HEPABEHCTBA C OJHOM 1
IIEPEMEHHOM.
11. Crporue u Hectporue HepaBeHcTBa. OOnacTh omnpenesaeHus] HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUEHUUN 1
NEPEMEHHOM ).
Penienve nMHEMHBIX HEPABEHCTB.
12. B3aumMHO 01HO3HaYHOE COOTBETCTBUE MEXKAY ACHCTBUTEIBHBIMUA YUCIAMU W TOYKaMH KOOPIUHATHON 1
IPSIMO.
13. Pelenue cucTeM HEPaBEHCTB C OJHOW NIEPEMEHHON: JIMHEMHBIX, KBaApaTHBIX. TecT 1
14. CucreMbl HEpaBEHCTB C OIHOM MEPEMEHHOM. 1
15. Penienune cucteM HEPaBEHCTB C OJIHOM MEPEMEHHOI: TMHEWHBIX, K8AOPAMHDIX. 1
16. N300paxeHne peneHns CUCTEMbl HEPaBEHCTB Ha YHCIOBOW MPSIMOMN. 3alluch pelIeHHs] CHCTEMbI HEPaBEHCTB. 1
17. Jloka3arenbCcTBO HEPABEHCTB. Pewenue yenvix u OpoOHO-payuoHANIbHbIX HEPABEHCINE MEMOOOM UHMEPEATI08. 1
18. Cpennee apudmMeTHUECKOe, CpeHee T€OMETPUUYECKOE YHCEIL. 1
19. Uto o3HayaroT ciioBa «C TOYHOCTHIO J10...». CpaBHEHUE AEHCTBUTENBHBIX Yncesl. OTHOCUTEIbHAS 1
NOTPENIHOCTD
20. MHOecTBO JE€HCTBUTENBHBIX YHCEN, IPEACTABIEHUE JIEHCTBUTENbHBIX YHce] 0ECKOHEUHBIMU JAECITUUHBIMU 1

JIpOOsIMHU.
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21. [lepronnyeckue u HeNEpUOIMYECKHE OECKOHEUHBIE IECITHYHBIE IpoOH. [lefIeHre yroIKOM. 1

22. Eme o cpenanx. CpenHee rapMOHUYECKOE , KBAPATHIHOE 1

23. Koumponvnas paboma Nel no meme «Hepasencmeay 1

24, AHaM3 KOHTPOJIBHOW pabOThI 1

25. Oo6o0marolee 3aHsATHE 1
I'maBa 2. KBanparnunas ¢pyHkuus 21

26. Kakyro ¢yHkuioo Ha3piBalOT KBajapaTuyHOW. CBoiicTBa W rpaduk KBaapaTHdHOW (GyHKIHMH (mapadoiia). 1
[Toctpoenue rpaduka KkBagpaTuyHoi GyHKIMH 1o ToukaM .O0nacts 3HaueHni Gynaxipu. [lapadomon.

217. I'paduk u cBoiicTBa GpyHkimK ¥y = ax?. CTeneHnble QyHKIMH C HATYpPaIbHBIMU MOKA3aTeIAMHU 2 U 3 , UX 1
rpadukn u coiicrsa .Ipadukn dynxmun ¥ Flx)=a

28. HaxoxneHue Hynei KBaJpaTUUHOW (YHKIMHM, MHOXECTBA 3HAUCHHH, MPOMEKYTKOB 3HAKOIOCTOSHCTBA, 1
IPOMEKYTKH MOHOTOHHOCTH

29. I'paduk u cBoiicTBa GyHKIUH Y = ax? 1

30. Cnapur rpaduka QyHKIMU Y = ax? BIOJb oceil KOOpIAUHAT. 1

31. Capur rpaduka QyHKIMU Y = ax? BIoJIb oceil KoopauHAT 1

32. Cnsur rpaduka Gynkimu y = ax? Buons oceit koopmunar.Tect 1

33. I'paduk pyHkunM 1
Iloctpoenue rpaduka KBaJpaTHUHON (PYHKIMHU IO TOUKAM.

34, I'paduk GpyHkuum y = ax? + bx + ¢ 1

35. I'padux pysxiuu vy = ax? + bx + ¢ 1

36. KBanpaTHbie HepaBEeHCTBA M €T0 PEUICHUSI. 1

37. Pemenue kBaJpaTHBIX HEPABEHCTB: HCIOJIb30BAHME CBOMCTB M rpaduKa KBaJIpaTUYHOM (QYHKIMM , METOJ 1
WHTEPBAJIOB.

38. KBanparHbie HepaBeHCTBA 3aMMCh PEIICHNS KBAIPATHOTO HEPABEHCTBA 1

39. I'padux npobHO-nmMHENHON QyHKIMU. HaxoxaeHue Hyael KBaapaTHUHOW QYHKIIUHN, MHOMCECMBA 3HAYEHU, 1
NPOMEIHCYMKO8 3HAKONOCOAHCIEA, NPOMENCYIMKOE MOHOMOHHOCTIU.

40. I'paduk npobHO-MHEHHOM pyHkimu. [IpeacraBienne 06 aCHMNOTOTAX. 1

41. I'paduk ypaBHEHUH, coepKAIIUX MOJTYJIU.3a4eT 1

42. I'padux npobHO-uHeiHOM QyHkimu.I'unepbona. ['paduku ypaBHEeHUH, coaepKalmux MOTYIH 1

43. Pemenne nenpix M JpoOHO —pallOHAIbHBIX HEPABEHCTB METOJ0M HHTepBaioB.I'padux ypaBHEHUI, 1
coJiepKalX MOTYJIH

44, Koumponvnas paboma Ne2 no meme «Keaopamuunas gynxyusn» 1
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45. AHaJIn3 KOHTPOJIHHON pabOTHI 1
46. O0o0maro1ee 3agaTue 1
I'naBa 3. YpaBHeHMsI U cUCTEMB] YPaBHEHUN 26
47. PanmronanbHbIC BRIpaKEHUS 1
48. HppanmoHalibHbIE BEIPAKECHUS 1
49. [pobHuble,ienbie  BblpaxeHus. JlomycTuMmble 3HaueHusi InepeMeHHbIX. lIpeoOpa3zoBanue OyKBEHHBIX 1
BBIPAXKEHUM
50. ToxnecTBo 1
51. Ienbie ypaBHEeHUS Y paBHEHUS TPEThEH ,4€TBEPTON CTENEHN. YpaBHEHHs C OJJTHOM TMEepeMEeHHOMN 1
52. Pemenne mpocredmmx IpoOHO-TMHEHHBIX ypaBHEHUH. Pasnokenne Ha MHOXUTeTH.BBeneHne HOBOU 1
TIEPEMEHHOM.
53. HpoOGusie ypaBuenus. [IpoexktHas pabora 1
54, Pewmenue 3amay Ha JBUKEHUE. 1
55. MeTtoapl pelieHus ypaBHEHHI: METOAbl PAaBHOCHIBHBIX NpeoOpa3oBaHUll, METOJ 3aMEHbl IEePEeMEHHOM, 1
rpadu4ecKuii METOI.
56. Pemenne 3a1a4 ¢ moMonipo JpoOHBIX YpaBHEHUN 1
o7. Hcnonp30BaHne cBOMCTB QYHKIMN TPU PEHICHUN YPAaBHEHUM. 1
58. CucreMbl ypaBHEHHH C IByMsl IEPEMEHHBIMU 1
59. I'paduku ypaBHeHUM ¢ ABYMS IEPEMEHHBIMH. 1
60. Crioco6 cnoxxenust Tect 1
61. Cnoco6 moncTtaHoBKU Hcecmopus 6onpoca 0 Haxoxcoenuu Qopmyn KOpHel aneeopaudeckux ypasHeHull, 1
HepaspeuumMocms 8 paduKaiax ypaeHeHul cmenenu , Ooavuiell yemolpex.
62. Pemienue 3a/1a4 ¢ MOMOUIbIO CUCTEMBI YpaBHEeHUH. [lepuMeTp npsMOyrosibHUKA. 1
63. Pemenue 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI YpaBHEHUH 1
64. I'paduueckoe ucciaeoBaHle ypaBHEHUN 1
65. [Ipocreiimne nppanMoOHAIBHBIE YPAaBHEHHS BUA. 1
IIpeobpasosanue epagura gynkyuu y = £ (x) 013 nocmpoenus zpaguros Qynkyuii 6u0a y — af (kx +b)+c
Ipaduxu gynxyuii y=a+L’ y = y=3x, y=|x
X+b
YpaBHEHUS B [IEJBIX YHCITAX.
66. I'paduueckoe nccnenoBanue ypasHeHnid. Kopau ypaBHeHHS 1
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67. YpaBHEHUS ¢ mapaMeTpoM 1
68. Croco0 CII0KEHHUS U ITOJICTAHOBKH. 1
69. Penienune cucrem ypaBHEHHUI BTOPOi CTETIEHU 1
70. Penienue cucrem ypaBHEHUM BTOPOU CTENIEHU. Y PaBHEHUS OKPYKHOCTU , IPSMOM 1
71. Koumponvnas paboma Ne3 no meme « Ypasnenusi u cucmemvl ypagueHuiLy 1
72. AHaJIn3 KOHTPOJIHHON pabOThI 1
I'maBa 4. ApudmMernyeckast ¥ reoMeTprIecKas IpOrpecCuu 17
73. UucnmoBass  MOCIEAOBATENbHOCTh. 3adaua Jleonapoo I[luzanckoeo (Qubonauuu) o Kpoaukax, Hucia 1
Duobonauuu.
74. IIpuMepsl YMCIIOBBIX MOCIEAOBATEIBHOCTEN . 1
75. BeckoHeyHbIE IOCIIEAOBATEILHOCTH . 1
76. dopmyiia n-ro wieHa nocyuenoBaTeabHOCTU. [II0CTOSHHBIE TOCIIE10BATENBHOCTH . 1
77. Apudmernueckast nporpeccus u ee cporctBa.Bo3pacraroniue , yobiBarolue nociae10BaTeIbHOCTH. 1
78. Dopmyna CyMMBI IEPBBIX N YWIEHOB apu(PMETUYECKON MPOorpeccuu 1
79. I'eomerpuyeckas nporpeccus. PopMmyna CyMMbI IEPBBIX N WICHOB I'€OMETPUYECKONM IPOrPECCHU 1
80. BeckoHeuHbIE OCIIENOBATEILHOCTH 1
81. @opmyna oOmero wWieHa W CyMMBl TIEpBBIX N UJIEHOB T'€OMETPUYECKOi mporpeccuu.Cxomsmascs 1
reoMeTpuyIecKasi IPOreccHsl.
82. 3HaMeHaTeIh T€OMETPHYECKON MPOrpeccuu. TecT 1
83. [TpocTeie u croXkHbBIE POIIEHTHI. Pemenune 3aay no Teme « J{eHexXHble pacdeThb . 1
84. beckoHeyHO yObIBarollasi reOMeTpUIecKasi Iporpeccusi. 1
85. Dopmyna bunoma Hvromona. 1
86. CyMMa KBaJpaToB NEPBBIX N HATYPAJIBHBIX YHCET 1
87. Tpeyeonvnuk Ilackans. Onvimbl ¢ OONLUWUM HUCTOM PABHOBOZMONCHLIX INEMEHMAPHBIX  COOLIMULL. 1
Buviuucnenue eeposmuocmeti ¢ onvimax ¢ npumereHuem KOMoOuHamopmuvix opmyn. Ucneimanusa bepuynnu.
Yenex u neyoaua. Beposmuocmu coovimuil 6 cepuu ucnvimanuti beprnynnu. llpoextnas pabora
88. KonTponbnas pabota Ne4 o teme «Apudmerndeckass 1 reOMETpHUIECKast MPOTPECCUN 1
89. AHaIM3 KOHTPOJIBHOU paboThl. 3adaua o waxmammou oocke. CXOOUMOCMb 2e0MempuiecKol NPocpecCcuul. 1
I'maBa 5. CratncTrka U BEpOATHOCTD 6
90. Bri6opounsie uccnenoBanusi. BeIOOpOoUHBI MeTOA.3HAKOMCTBO CO CIy4yallHBIMU BETMYMHAMHU Ha MPUMEpax 1
KOHEUHBIX TMCKPETHBIX CITy9alHBIX BeTMUWH. PactipesienieHre BEepOsSTHOCTEM.
01. WutepBaneubiii psn. ['ucrorpamma.OnucarenbHble CTaTUCTHYECKHE — MOKA3aTeNld YHCIOBBIX HAOOPOB: 1

105




cpenHee apudMeTHIecKoe, MeInana, HanOoJIbIllee, HANMEHBIIIEe 3HAYCHUS PAJA.

92. WNHuTtepBanpHas Tabimia 4acToT. XapaKTepUCTUKHU pa3dpoca.. 1

93. Mepsl paccewBaHUs: pa3Max, OUCHepCus U CMAHOapmuoe OmKIOHeHue. BeposTHOCTh W KOMOMHATOpPHUKA. 1
CTaTHCTUYECKOE OI[CHUBAHUE M MTPOTHO3.

94. Pasmernienust u couetanust. 3HAKOMCMBO CO CAYHAUHBIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX 1
cayuatnwix senuyun. Pacnpedenenue seposimuocmetl. Mamemamuueckoe odxcudanue.

95. Cesoticmea mamemamuuecko2o oxcuoarus. I[lousmue o 3axone donvuux yucen. Msmepenue eeposmuocmeil. 1
Ilpumenenue 3akona 6GOIBWIUX YUCEL 6 COYUOLOSUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUlU, 0OecnedeHuu
bezonacnocmu Hacenenus 6 upessviuaunvix cumyayusx CiydaiiHas W3MEHYMBOCTH. VI3MEHUMBOCTH TpH
u3MepeHusx. Pewarowue npasuia. 3akOHOMEPHOCIU 8 USMEHYUBIX BEIUYUHAX.

[ToBTOpenue kypca 9 kiacca. 7

96. Hmoeosas konmponvuas paboma 3a kypc 9 knacca. 1

97. KBanpatuunas dyakuus. Memoxku meopuu eepossmuocmeli: cmpaxogoe oeno, asapmusie uepwl. 11. @epma, b. 1
Ilackanv, A. bepnynnu, A.H. Koamoeopog

98. | YpaBHeHUs U cUCTEMbI YpaBHEHUI 1

99. | ApudmeTrueckas ¥ TeOMETPHUECKAs IPOTPECCHH 1

100. HepasenctBa. CtaTrcTUKa U BEPOSATHOCTD. Tpuccekyus yena. Keaopamypa kpyea. Yosoenue kydoa. Ucmopus 1
yucaa . 3onomoe ceyerue

101. AHaJIN3 KOHTPOJbHON pabOThI 1

102. O6o01maroniee 3aHsITHE 1

Temaruueckoe IJIaHUPOBAHUC I10 TCOMECTPHUU B 9 xmacce

106




Ne | Paznen. Tema ypoka Koin-Bo
ypo- 4acoB

Ka

1 IToBTropenue. [Ipu3Haku paBEeHCTBA TPEYTOJIHHHUKOB 1(5u)

2 CyMMa yTJIOB TPEYroJbHHUKA 1

3 Tpeyronpauku. Buasl TpeyronbHukoB. [Tnomanu 1

4 IToBTropenue. YeThlpexyroJbHUKN 1

5 Bxoonas xommponvnas paboma no mamepuanam Kypca eceomempuu 7-8 KI. 1
Fxx% | Bekmopul 9y

6 Bekrop. [liinna (Mmonyns) Bektopa. PaBenctBo BekTopoB. KonnnHeapHbie BEKTOPBI. 1

7 OTkJ1aipIBaHUE BEKTOpPA OT JAHHOW TOUYKU 1

8 Omnepanuu HaJ BEKTOpaMH: clioskeHue BeKTopoB. Cymma BekTopoB. M cnosib3oBaHe BEKTOPOB B (pHU3HKe 1

9 CyMMa HECKOJIBKMX BEKTOPOB. 1

10 Onepanyy HaJ BEKTOPaAMH: BBIYUTAHHE BEKTOPOB. 1

11 Omnepanuu HaJl BEKTOPaAMH: YMHOKEHHE BEKTOpa Ha YUCIIO. 1

12 [TprMeHeHre BEKTOPOB K pelieHuto 3anad. Tect 1

13 CpenHsist TMHUA Tpanenuu. 1

14 Koumponvnas paboma Nel . Bexkmopwi 1
FxFE | Memoo koopounam 11y

15 Omnepanuu HajJ BEKTOpaMU: Pa3JIOKEHHE BEKTOpA IO JBYM JaHHBIM HEKOJTMHEApHBIM BeKTOpaM. Pa3znoocenue sekmopa | 1

Ha cocmasnsiowue,

16 KoopauHats! BekTopa 1

17 Pemenue 3amau o reme «KoopauHaTsl BEKTOpay 1

18 [Tpocreiimue 3amaun B koopauHaTax. KoopauHatel cepenunbl oTpe3ka. dopMyna pacCTOSHUS MEXAY ABYMs Toukamu | 1

19 MJIOCKOCTH. 1

20 YpaBHenue ¢uryp, npsiMoii, yriaoBoi KodQpGUIUEHT NPSMOM Ha TNIOCKOCTH. Y CJIOBUE NapajlIeIbHOCTH NPSIMBbIX. 1

21 YpaBHEHUE OKPY>KHOCTH C IIEHTPOM B Hayaje KOOPAMHAT M B J1I000M 3aJaHHOI TOUKe. 1

22 Pemenue 3a1ad Ha Temy «Y paBHEHHE MPSIMON U OKPYKHOCTH». Tect 1

23 Ipumenenue 6exmopos u KoopouHam O peuleHusi NPOCMetUx 2eoMempuUlecKux 3a0ay. 1

24 Pemenue 3amay mo reme «MeTom KOOpAMHATY. 1

25 | Koumponvuas paboma Ne2 no meme «Memoo koopounamy 1
FxxE | CoomHowenus medxicdy cmoponamu u yenamu mpeyzonvruxa. Ckansaproe npouszgedeHue 6eKmopos 154
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26 CHHYC, KOCHHYC ,TAHF€HC, KOTAHTGHC OCTPOro yriaa mpsmoyrombHoro Tpeyronshnka ot 00 u 180°,. Ocmosmoe | 1
TPUTOHOMETPHUECKOE TOXKIECTBO

27 [TpuBenenue xk octpomy yriy. DopMynibl, CBI3bIBAIOIINE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC OJHOTO U TOTO )K€ yIJIa. 1

28 CuHyc, KOCUHYC, TAaHT'€HC, KOTAHI'€HC OCTPOrO YIJia MPsSMOYToJbHOTO TpeyroibHuka u yriaos oT 0 go 180°; mpuBenenue k | 1
octpomy yriy. Pemenne 3aia4 no reme «CuHyC, KOCHHYC M TAaHT€HC yriaa».3a4yer

29 @Dopmyspl BbIpa)arolye IUIoNa/lb TPEYroJabHUKA Yepes ABe CTOPOHBI U Yrol MeXy HUMHU. Teopema CHHYCOB. 1

30 Teopema KOCHHYCOB. 1

31 [TpuMepbl IpMEHEHHs TEOPeM KOCHHYCOB U CHHYCOB JIJISl BBIYUCIICHHUS DJIEMEHTOB TPEYTOJIbHUKA. 2

32 Periennie TpeyroiapbHIKOB : TEOpeMa KOCHHYCOB M T€OpEMa CHHYCOB

33 W3mepurenbubie paboTel. [IpoekTHas pabora 1

34 Pemenune 3anad no teme « COOTHOLIEHUS] MEKy CTOPOHAMHM U YIJIAMH TPEYTOJIbHUKAY. 1

35 Yron mexay BekTopamu. CKasIpHOE MPOU3BEICHUE BEKTOPOB. 1

36 CkanspHoe npousBeieHne B koopanHatax. CBOMCTBA CKAJISPHOTO MMPOU3BEICHUST BEKTOPOB. 1

37 CxkasnsipHO€ NMPON3BE/ICHUE BEKTOPOB U €ro cBoicTBa. Pemenue 3amay. Tect 1

38 Pemenue 3a1a4 o reme « COOTHOIIEHUSI M@Ky CTOPOHAMH M yIIIaMHU TPEYTOJIbHUKA. ) 2

39 CkasiipHO€ MTPOU3BEICHNE BEKTOPOB

40 Koumponvnasa paboma Ne3 no meme «Coomuowenusi medxcoy cmopouwamu u yenamu mpeyeonrvHuka. Cranspuoe | 1
npouszeedeHue 8eKmoposy

FxxE | Jiuna okpyscHOCMU U NI0WAOb Kpyad 124

41 [TpaBuibHBIT MHOTOYrOoNbHUK. OKpYKHOCTh, KpYyr, HUX DIEeMEHThl M cBoHcTBa .OKpyXHOCTh, oOmucaHHas okouso | 1
NPaBUIIBHOTO MHOTOYTOJIBHUKA.

42 OKpy>KHOCTb, BIMCaHHAasi B MPABWIbHBIA MHOTOYrOJbHUK. DOpMynbl I BBIYMCIEHUS CTOPOHBI MpaBuibHOTO | 1
MHOTOYTOJIbHHUKA , Pauyca OKPYXHOCTH ,BITUCAHHOHN B MPAaBHJIBHBI MHOTOYTOJIBHUK ,pajiyca OKPY)KHOCTH, OITMCAHHOM
OKOJIO IPAaBUJIBHOTO MHOTOYTOJIbHUKA.

43 @DOpMyITBI BRIpAXKAOIINE TUIONIAJH MPABIIILHOTO TPEYTOJIbHHUKA, Yepe3 MEPHUMETP U PAIIyC BIIMCAHHONW OKPYXHOCTH. 1

44 ITocTpoeHne NpaBUIBHBIX MHOTOYTOJIbHUKOB 1

45 JlnHa OKpYKHOCTH, AnuHA AyTu oKkpykHOCTU. Yncno I1. CooTBeTcTBHE MEXIY BEIMUYUHON IEHTPAIBLHOTO YIiia U JUIMHOH | 1
JIyTH OKPYKHOCTH. . [IpoekTHas paborta.

46 [Tnomane kpyra. [1nomans MHOrOyrojgpHUKa 1

47 CexTop, cermenT. [Lomanp KpyroBoro ceKTopa. 1

48-51 | Pemenue 3a1a4 1o teme «/[i11Ha OKpY>KHOCTH U TUIOIIAAb Kpyra» 1

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax Jlynoi, 3emau u Connya. | 1
Paccmosanus om 3emnu 0o Jlynwvt u Connya. M3mepenue paccmosnus om 3emau 0o Mapca 1
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Pemenue 3ama4 o teme «/{iMHa OKpY>KHOCTH M TUIOIIAAb Kpyray Tect 1
Pemenue 3ana4 no teme «/{jmHa OKpy>KHOCTH U TUIOMIAJIb KPyray
52 | Koumponvuas paboma Ne 4 no meme «/Inuna okpyscHocmu u niowaosb Kpyaay 1
*xx | Nlsusicenue 8u
53 [Tonstue nBwxenus. [Ipumeps! nBuxenuit puryp. Cummerpus ¢puryp. [lonstiue o paBeHcTBe uryp. 2
54 | Kombunayuu osudxcenuti Ha niockocmu u ux ceoticmea. IloHsaTre IBHKEHUS : 0CEeBas U IEHTPaJIbHAsl CHMMETPHS
95 OceBasi CUMMETPHS ¥ apaJUIeNIbHBIN MTEPEHOC. 1
56 [ToBopoOT U LIEHTpaIbHAsE CHMMETPHUSL. 2
57 [ToBopoT u nieHTpanbHas cummerpus. Tect
58 [Tonsitme mpeoOpaszoBanus. [lousmue o comomemuu. [loodooue uzyp. Ces3b medcoy niowadsamu no00OHIX uzyp. 1
59 Pemrenue 3amad mo treme «JIBrokeHUS 1
60 Konmponvnas paboma Ne 5 no meme «/[gudsicenuer 1
61 | IIpasunvHvle mHococpannuku. HarnsiHbple mpencTaBieHus O MPOCTPAHCTBEHHBIX Tellax: KyOe, mapajuienenunene, npusme, | 1( 5 u)
nupamue, mape, chepe, konyce, mwmnape. [Ipumeps ceuennid. [Ipumeps! pa3BepTok.
62 O6beM Tena. Popmynsvt 00bemMa npsAMoy20ibHO20 napaiieienuneod, Kyoa, wapa, YyuiuHopa u KOHycad. 1
63 MHnozoepannux u e2o snemenmol. Hazeanus MHO202PAHHUKOS C PASHBIM NOLONCEHUEM U KOIULeCMBOM 2paHell. 3ayem 1
64 Tea ¥ TOBEPXHOCTH BPANICHHUS. 1
65 YetpipexyroiabHUKH. MiToroBass KOHTposbHas paboTta Ne6 1
66 [Tnomanu duryp. 1(3)
67 Bekropsl. Meron koopauHar. JUinHa okpykHoCTu. [Tnomans kpyra 1
68 3anmaun ¢ koopauHatamu. .CKaIIpHOE TPOU3BEICHUE BEKTOPOB 1
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