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Ilnanupyembie pe3yibTaThl 00y4eHH s

JInuHOCTHBIE, MeTaNIpeMEeTHbIE U MIPeIMETHbIE Pe3yJIbTATHI:

JINYHOCTHBIE Pe3VJbTAThI

1. Poccuiickas rpaxaaHckas UACHTUYHOCTh. OCO3HAHHOE, YBAXKUTEIBHOE U
N00poXKenaTeIbHOE OTHOIICHUE K HUCTOPHUM, KYJIbTYpe, PEJIUrud, TPaJUIIUsIM,
sI3bIKaM, IIEHHOCTSIM HapoA0B Poccuu 1 Hapoa0B Mupa.

2. TOTOBHOCTP W CHOCOOHOCTh OOYYaIOIIUXCS K CaMOpPa3BUTHIO U
caM0o00Opa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO U TTO3HAHUIO; TOTOBHOCTH U
CIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPY U IOCTPOEHUIO nanbHenIen
WHJUBUIYaJTbHOM TpaeKToOpuM oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKH B MHUPE
npodeccuii ¥ TPOPECCUOHATBHBIX TMPEANOUYTEHUM, C YYETOM YCTOMUYMBBIX
MO3HABATEILHBIX UHTEPECOB.

3. PazButoe MopanbHOE€ CO3HaHHME M KOMIIETEHTHOCTh B PEIICHUH
MOpPJIBHBIX TIPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (QopMHpoOBaHHE
HPaBCTBEHHBIX UYBCTB W  HPABCTBEHHOTO IIOBEJICHMS, OCO3HAHHOTO M
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHBIM mocTynkam. ChopMUpPOBAHHOCTH
OTBETCTBCHHOTO OTHOIICHUS K YYCHHUIO; YBAXKUTEIHHOIO OTHOIICHUSI K TPYIY,
HaJMYHE OTbITA YYACTHUS B COLIMAIBHO 3HAYUMOM TpY/IE.

4. Oco3HaHHOE, YBaXHUTEIbHOE U JOOpOXKEIATeNIbHOE OTHOUICHUE K
JIpPYroMy 4YeNOBEKY, €ro MHEHHI0, MHPOBO33PEHHUI0, KYJIbType, S3BIKY, Bepe,
IPaXIAHCKON TO3UIIMU. ['OTOBHOCTh M CHOCOOHOCTh BECTH JUAJIOT C JPYTUMH
JOJIbMU U JOCTUTATh B HEM B3aUMOTIOHMMAaHUSI.

MeTanpeaMeTHbIC PE3VIbTATEI
MeranpeaMeTHble pe3ysbTaThl BKIIOYAIOT OCBOEHHBIE OOYYaIONIUMHUCS

MEXIPEIMETHbIC TIOHITHSI M YHUBEpPCAJIbHbIE yueOHbIC EUCTBUS (PETYJISTUBHEIC,
NO3HABaTEIbHbIC, KOMMYHUKATUBHBIC).

MexnpeiMeTHbIe NOHATHS
YcnoBuem (popmMupoBaHUs MEKIPEIMETHBIX TOHATHH, TAKUX, KaKk cucTeMa, (Gakr,
3aKOHOMEPHOCTbh, aHAJIN3, CHHTE3 SBIISICTCS OBJIaICHHE 00YJarOIIMMUCS OCHOBAMU
YUTATEbCKOW KOMIETEHIIMU, MPHUOOPETEHUE HABBHIKOB palbOThl ¢ MH(pOpPMAIUCH,
ydacThe B MPOEKTHOW JesiTenbHOCTU. [Ipy m3ydeHuMM mpenmera oOydaromuecs
YCOBEPIIEHCTBYIOT MPUOOPETEHHBIE HAa TIEPBOM YPOBHE HABBIKA pPabOTHI C
uadopmarmeit u momomHAT uX. OHU cmoryT paboTaTh € TEKCTaMH,
mpeo0pa3oBbIBATh U WHTEPIPETUPOBATH COACPIKAIIYIOCS B HUX WH(POPMAIIUIO, B
TOM YHCJIE:

*CUCTEMATH3UPOBATh,  COIMOCTAaBIATh, AHAIU3UPOBATh, O0000IIATH WU
WHTEPIPETUPOBATH WH(DOPMAITUIO, COACPIKANIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX
00BbEKTaX;

*BBIJICTISITH TJIABHYIO M W30BITOYHYIO MH(GOPMAIIHMIO, BHITIOIHSATH CMBICIIOBOE
CBEPTHIBAHHME BBIJICTICHHBIX (DAKTOB, MBICICH; TMPEACTABIATh WH(OOPMAIMIO B
cxaTol cioBecHOM Qopme (B BuAE IJIaHA WM TE3UCOB) U B HArJIAJIHO-
cUMBoJIMYecko ¢opme (B Buae TaOIMUL, IpaUUYECKUX CXEM M Auarpamm, Kapt
MOHATHI — KOHIENTYAJIBHBIX TUAarPaMM, OMTOPHBIX KOHCTICKTOB);
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*3aTOJTHATH U TOTIOTHITH TaOJUIIBI, CXEeMBI, THarPaMMBbI, TEKCTHI.
Pervasituueie YV /I
1. YMeHne caMOCTOATENbHO ONpPENeNsATh LEeNH OOydYeHHUs, CTaBUTh U
(GopMynHpoBaTh HOBBIE 3aJayd B ydyed€ M IMO3HABATEIbHON JEATEIbHOCTH,
pa3BuBaTh MOTHBBl M HMHTEPECHl CBOCH TMO3HABATEIbHOW JAESITEIHHOCTH.
OO0yuaronuics CMOXeT:
® aHaNU3MPOBATh  CYLIECTBYIOUIME W  IUIAHUPOBATH  Oyaylue
oOpa3oBaTeIbHbIE PE3yJIbTaThl;
® UJIEeHTU(ULIHUPOBATH COOCTBEHHBIE TPOOJIEMBI U ONIPEETATh TJIABHYIO
npo0emMy;

® BBIJBUTaTh BEPCHH PEIICHUS MPOOIIEMBI, (POPMYIHPOBATH TUTIOTE3HI,
NPEIBOCXUIIATh KOHEYHBIN pe3ysbTar;

® CTaBUTh LI€Jb JIEATEIbHOCTH Ha OCHOBE ONpPEIeICHHON MPoOIEeMbI U
CYILIECTBYIOUIMX BO3MOKHOCTEH;

e (QopmynupoBaTh y4eOHBIE 3aJauyd KAk IIard  JOCTHKEHHSA
MIOCTABJICHHOM [EJH IESITeIbHOCTH;

e O00OCHOBBIBATH IICJICBHIC OPHEHTUPHI M TPHOPHUTETHI CCHIIKAMHU Ha
[IEHHOCTH, YKa3biBasi M OOOCHOBBIBAsI JIOTUYECKYIO TMOCIEAOBATEIbHOCTh
I1aroB.

2. YMeHre caMOCTOSITENIbHO IJIAaHUPOBATh MYTHU JIOCTHOXKEHMS Ieiel, B
TOM 4YHCIIEe aJbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh HambOoiee 3(PPeKTUBHBIE
CIOCOOBI perieHus: y4eOHBIX U MO3HaBaTEIbHBIX 3a/1a4. OOyJaronIuiicss CMOXKET:

e  ompenensITh HeOOXOAUMBbIE NeHCTBUE(s1) B COOTBETCTBUU C YUeOHOU U
MO3HABATEIBHOM 3a7]a4eil U COCTABIATh AITOPUTM UX BBITIOJTHEHUS;

e 00OCHOBBIBATh M OCYIIECTBIATH BBIOOp Hambosee 3¢ EKTUBHBIX
croco00B peleHns y4eOHBIX U TO3HABATEIIBHBIX 33134,

®  ONpenensITh/HaXOquTh, B TOM YHUCJE U3 MPEAJIOKEHHBIX BapUaHTOB,
YCIIOBUS JJIs1 BBITIOJTHEHUST yUeOHOM U MO3HABATEIbHON 3a/1a4H;

® BBHICTpauWBaTh >KM3HEHHBIE IUIAHBI HAa KpPAaTKOCPOUHOE Oymayiee
(3asBNATH IIENIEBBIE OPHEHTHPHI, CTABUTh AaJICKBaTHbIE UM 3aJa4dl U
npenjaratb — JCHCTBHUS,  yKa3biBasi W OOOCHOBBIBAS  JIOTHYECKYIO
MOCJIEIOBATENILHOCTD 11aroB);

e BHIOWpATh W3 MPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO UCKATh
CpeacTBa/pecypchl ISl peLIeHHs 3a1a4l/JOCTIKEHUS LIETH;

® COCTaBIATH IUJIAaH peHieHus MpoOIeMbl (BBITIOJHEHUS TMPOEKTA,
POBEACHUS UCCIICIOBAHMUS);

®  ONpeAeNaTh MOTEHIIMATLHBIC 3aTPYAHCHUS TIPH PEIICHUN YU4eOHOU 1
MO03HABATEIHLHOM 3a/]a4M U HaXOIUTh CPEICTBA JIJISl UX YCTPAHCHHUS;

® ONHCHIBATH CBOM OTBIT, OPOPMIISISL €r0 JJIsl IEpeIavul APYTUM JIFOISIM
B BUJI€ TEXHOJOTHH PEIICHUS MPAKTHUYECKHUX 3a]1a4 OMPE/IEICHHOT0 Kilacca,

® IUIAHHPOBaTH W  KOPPEKTHPOBATH  CBOIO  WHIWBHIYAIbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHUIO.

3. YMeHue COOTHOCUTH CBOU ACHCTBUSA C IUIAHUPYEMBIMH PE3yJIbTaTaMH,

OCYHICCTBJIATD KOHTPOJIb cBoOcH ACATCIbHOCTH B IIPOOCCCC JOCTHIKCHHA
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pe3ysbTaTa, ONpeaessiTh CIOCOObI JEHCTBUM B paMKaxX NMPEIIOKEHHbIX YCIOBUNA U
TpeOOBaHUI, KOPPEKTUPOBATH CBOM JIEUCTBHUSI B COOTBETCTBUHM C M3MEHSIOLIEHCS
cutyauuend. O0y4Jaromuics CMOKET:

® OmpeneNnsITh COBMECTHO C IEJaroroM M CBEPCTHUKAMH KPUTEPHUH
IUIAHUPYEMBIX  pe3yJbTaTOB W  KPUTEPUU OLEHKH CBOEH  ydeOHOU
NeSTEeNbHOCTH;

e cuctemMaTu3upoBaTh (B TOM 4HCII€ BbIOMpPATh MPUOPUTETHHIE)
KPUTEPUH TNITAHUPYEMBIX PE3YJIbTAaTOB M OLIEHKH CBOEH JEATENbHOCTH;

e 0oTOMpaTh HWHCTPYMEHTHI [JIsl OLICHUBAaHUS CBOEH JEATEIbHOCTH,
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH B paMKax MPeasI0KEHHBIX
ycloBUM U TpeOOBaHUI;

® OIICHMBaTh  CBOIO  JESATENBHOCTh,  apryMEHTHPYS  IPUYUHBI
JOCTUXKEHUS WM OTCYTCTBUS IJIAHUPYEMOTO PE3yNbTaTa;

® HAXOAUTh [JOCTATOYHBIE CPEJCTBAa /I BBIMNOJHEHUS YYEOHBIX
JEUCTBUHN B U3MEHSIOIICHCS CUTYAlMH W/WIHM TPU OTCYTCTBUH TIIIAaHUPYEMOTO
pe3yNbTaTa;

e paboTtas 1O CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYIYIO
JESTENBbHOCTh HAa OCHOBE aHaJIM3a WM3MEHEHUW CHUTyallud I TOJy4eHHUs
3aIIaHMPOBAHHBIX XapAKTEPUCTUK MPOAYKTa/pe3ylbTara;

® CBEpATh CBOM JECHCTBUS C LENBIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKHU CaMOCTOSITEIBHO.

4.  YMeHue OLICHMBaTh IPaBWJIBHOCTh BBINOJHEHUS YydeOHOW 3amaud,
COOCTBEHHBIE BO3MOKHOCTH €€ perieHus. O0yJyarouniicss CMOXKET:

® ONpeneNITh KPUTEPUU IPABUIBHOCTH (KOPPEKTHOCTH) BBIIOJHEHUS
y4eOHOM 3a1a4H;

® aHANU3UPOBaThb U OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOLIETO
MHCTPYMEHTApHs IS BBIIIOJIHEHUS yUeOHOH 3a1auu;

e CBOOOJHO IOJIL30BATHCS BBIPAOOTAHHBIMU KPUTEPUSMU OLEHKU MU
CaMOOLIEHKH, UCXOS U3 LIEJIM U UMEIOIIUXCS CPEICTB, pa3andas pe3yibTaT u
CIIOCOOBI IENCTBUI;

® OLEHUBaTh NPOAYKT CBOEH JEATENBHOCTH M0 3aJaHHBIM HW/WIH
CaMOCTOSITEJIbHO OIPENEIECHHBIM KPUTEPHUSIM B COOTBETCTBUU C LEJIBIO
NEeATENbHOCTH;

e O00OCHOBBIBaTH JOCTH)KMUMOCTh LEIM BBIOPAaHHBIM CHOCOOOM Ha
OCHOBE OILICHKHM CBOMX BHYTPEHHHUX pECYpCOB M JOCTYIHBIX BHEIIHUX
pecypcos;

e (QukcupoBaTh U  aAHAIM3UPOBATh  JUHAMHKY  COOCTBEHHBIX
00pa30BaTeIbHBIX PE3YIbTATOB.

5. Brnagenue ocHOBaMM  CaMOKOHTPOJIS, CAaMOOLEHKH, HPHHSITHS
PEIICHU W OCYIECTBICHUS OCO3HAHHOTO BhIOOpa B y4eOHOW M MO3HABATEIHHOM.
OO0y4arommncs CMOXKET:

e HaOMIOAATh W  aHAJIU3UPOBATh  COOCTBEHHYIO  Y4eOHYIO |
MTO3HABATEIBHYIO NIE€ATEIBHOCTh U JIEATEIBHOCTh IPYIMX OOydYarolMXCcs B
Ipoliecce B3auMOIIPOBEPKHU;



® COOTHOCHTH PEAJIbHBIC U IUNIAHUPYEMBIE PE3YIBTATHl HHAUBHUIYaIbHON
00pa3oBaTeIbHOM IEATEIbHOCTH U JI€JaTh BbIBOJIBI;

¢ [PUHUMATH pEIIEHUWE B Y4YEeOHOM CHUTyaluu M HECTH 32 HEro
OTBETCTBEHHOCTB;

® CaMOCTOSITEJILHO ONPENEIIATh IPUYHUHBI CBOETO yCIEXA WIHM HEYCIEXa
U HaXOJUTh CIIOCOOBI BBIXOJIA U3 CUTYAIIMH HEycIexa.

IlozHaBarebHbIe Y Y/

1. YMeHue onpenensaTh NOHATHS, CO3/1aBaTh 0000IIEHUS, yCTaHABINBATh
aHaJOTUM, KJIACCU(PUIIUPOBATH, CAMOCTOSITEILHO BBIOMpPATh OCHOBAaHUA U
KpUTEpUHU sl Kiaccu(UKaIlMK, YCTaHABIMWBATh MPUYMHHO-CJICICTBEHHbBIE CBSI3U,

CTPOUTH  JIOTMUECKOE  PACCYXACHHE, YMO3aKIIOUeHUe (MHAYKTUBHOE,
JEyKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh BHIBOJIbI. O0yUYarOIINIICS CMOXKET:
® 10a0upaTh CJIOBA, COMOYMHEHHbIE KIIIOYEBOMY  CJIOBY,

ONpEAEISIONINE €0 MPU3HAKU U CBOMCTBA;

® BBICTPAMBATh JOTHMYECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIIOUEBOTO CJIOBA
Y COMOJYMHEHHBIX €MY CJIOB;

®  BBIJICJATH OOIIMI MPU3HAK ABYX WJIK HECKOJIBKUX MPEAMETOB UIIN
SIBJICHUH ¥ OOBSCHSITH X CXOACTBO;

e 00BEAMHATH MIPEAMETHI U SIBJICHUSI B TPYIIIIHI IO OMPEIeICHHBIM
IIpU3HAKaM, CPaBHUBATh, KJIIACCU(UIIMPOBATL U 000011aTh (DaKTHI U SIBJICHUS,

®  BBIJICJIATH SBJIICHUE U3 OOIIETo psijia IPYTUX SBICHUM;

® OIpEenesaTh 00CTOATENbCTRA, KOTOpBIE MpeIIIeCTBOBAIN
BO3HMKHOBEHUIO CBS3U MEXY SIBICHUSAMH, U3 ITUX OOCTOSITEIILCTB BBIICIATH
OTIPENICIIAIONINE, CIIOCOOHBIE OBITh NMPUYMHON JTAHHOTO SIBJICHUS, BBISBIIATH
MIPUYUHBI U CJICICTBUS SBJICHUMN;

® CTPOWTH paCCyXJACHHE OT OONMX 3aKOHOMEPHOCTEH K YaCTHBIM
SIBJICHUSIM M OT YaCTHBIX SBJICHUN K OOITUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJICHHUE HA OCHOBE CPaBHEHHS NMPEAMETOB U SIBJICHUH,
BBIICIISIS TIPH ATOM OOIIHE TPU3HAKH;

® p3JIarath NOJYYCHHYIO HHPOPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pelraeMoi 3aJauu;

® CaMOCTOSATENIbHO YKa3plBaTh Ha WH(OOpMANWIO, HYKIAIOIIYIOCI B
IPOBEpPKE, MpeajaraTh W TPUMEHATH CIIOCOO MPOBEPKH JOCTOBEPHOCTH
uHpOpMAIIHH;

® BBISBIATH, M Ha3bIBaTh MPUYMHBI COOBITHSA, SBJICHHUSA, B TOM 4YHCIIC
BO3MOJKHBIC / Hamboyiee BEpPOSTHBIC NPUYUHBI, BO3MOXKHBIC TIOCIICICTBUS
3aJJaHHOM  TMPUYHUHBI, CaMOCTOATEIBHO OCYIIECTBIIASL ~ MPUYUHHO-
CJICJICTBEHHBIN aHAJIN3;

e JenaTh BBIBOJI HAa OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOYEK
3peHus, TOJATBEPKJaTh BBIBOJ COOCTBEHHOW  aprymMeHTaluend  WIIH
CaMOCTOATEIBLHO MOJYYCHHBIMU TAHHBIMHU.

2. YMeHwHe co31aBaTh, IPUMEHATH U IIPEOOPA30BHIBATh 3HAKHW U CUMBOJIBI,

MOACIHN U CXEMbI I pCIICHUA y‘Ie6HI>IX H IMO3HAaBATCJIBHBIX 3a1a4.
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OO0yuaronuics CMOXeT:

e 0003HayaTh CUMBOJIOM U 3HAKOM MPEIMET U/WIH SIBJICHUE;

e ompenensaTh JIOTMYECKHE CBA3M  MEXAYy [MpeAMETaMH  W/WiIH
ABJICHUAMH, 0003HAayaTh JAHHBIE JIOTMYECKUE CBA3U C MOMOIIBIO 3HAKOB B
CXEME;

e co3gaBaTh aOCTpPaKTHBIM WM peanbHbId 00pa3 mpeaMeTra u/WiH
SBJICHUS,

® CTPOUTH MOJIEIBL/CXEMY Ha OCHOBE YCIIOBUM 3aJlayu W/WiU crocoba ee
pelIeHus;

e co3gaBaTh BepOasibHbIE, BEUIECTBEHHbIE U MH(POPMALIMOHHBIE MOJIETU
C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa MJi OIpeAesIeHUs
cnoco0a pelIeHus 3a/1a4i B COOTBETCTBUH C CUTyallUeH;

e 1peoOpa3oBbIBaTh MOJENHM C LEIbI0 BBISIBICHHS OOIIMX 3aKOHOB,
ONPEESIONINX JAaHHYIO IPEIMETHYIO 00J1acTh;

® TIEPEeBOJIUTH CIOXKHYIO MO COCTaBy (MHOTOacneKTHYI0) MHPOPMAIUIO
U3 rpauyecKkoro win GopMaaTu30BaHHOTO (CUMBOJIBHOTO) MPEICTABICHUS B
TEKCTOBOE, 1 HA00OPOT;

® CTpPOUTh  CXEMy, QIrOpUTM  JEHCTBHS,  WCHPABIATH  WIH
BOCCTaHABJIMBATh HEU3BECTHBIN paHee ajiroOpuTM Ha OCHOBE HMEIOIIETOCS
3HaHMs 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPAMOE, KOCBEHHOE, OT MPOTUBHOTO;

®  AHAIM3UPOBATH/PEIIEKCUPOBATH OMBIT Pa3pabOTKU U pealn3aluu
y4eOHOro MpOEKTa, HCCIENOBaHUSl (TEOPETUYECKOTO, AMIUPHUUECKOr0) Ha
OCHOBE MPENJIOKEHHONW MPOOIEMHON CUTYyalluH, MOCTABICHHOW LETU W/WIH
3aJIaHHBIX KPUTEPHUEB OIICHKU MPOIYKTa/pe3ybTaTa.

3. CwmpbiciioBoe uteHue. O0yJaronuicss CMOXKET:

® HaxOJUTh B TEKCTE TpeOyeMyro HHGOPMAIIHIO (B COOTBETCTBHH C
LEJISIMU CBOCH I€ITENTLHOCTH);

® OpHUEHTHUPOBATHCS B COJEPNKAHUM TEKCTa, IMOHUMATh IEJIOCTHBIN
CMBICJI TEKCTA, CTPYKTYPUPOBATH TEKCT;

e peoOpa3oBBIBATH TEKCT, «IEPEBOAS» €ro B APYTYyI0 MOJAIBHOCTD,
UHTEPIPETUPOBATH TEKCT;

® KPUTUYECKH OLIEHUBATh COJEpKaHUE U (POpMY TEKCTa.

KommynukatuBHabie YV/I

1. YMeHue OpraHu3oBbIBATH YYEOHOE COTPYIHHYECTBO U COBMECTHYIO
JEATENbHOCTh C YYHMTEJIEM M CBEPCTHHKaMHU; padOTaTh WHIMBHIYalIbHO U B
rpymnne: HaxoguTh O0Ilee pelleHne M paspemars KOH(PIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3UIMI U ydeTa HHTEPECOB; (POpMyYIHPOBATH, ApPTyMEHTUPOBATH U
OTCTanBaTh cBoe MHeHHE. OOYyJaIOMUICS CMOXKET:

—  ONpEIEsATh BO3MOXKHBIE POJIM B COBMECTHOM JIESITEIBHOCTH;

— UIpaTh ONPEIEICHHYIO POJIb B COBMECTHOM €SI TEIBHOCTH;

— T[PUHUMATh NO3ULHUI0 COOECEeNHMKA, MOHHUMAsl IO3MLMIO JPYroro,
pasnuyarh B €ro peyu: MHEHUE (TOUKY 3pEHUS), JOKa3aTeIbCTBO



(aprymeHTsl), GaKThl; TUTIOTE3bl, AKCUOMBI, TEOPUU;

— CTpOUTb T[O3UTUBHBIE OTHOILIEHUS B TMpolecce Yy4dyeOHOU U
MMO3HABATEIILHOM JICSITEIbHOCTH,

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHHS, B
JUCKYCCUM YMETh BBIJIBUTaTh KOHTPapryMEHTHI, Mepedpa3supoBaTh CBOIO
MBICTIb (BIIaJICHUE MEXaHU3MOM SKBHBAJCHTHBIX 3aMCH);

— KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM
NpU3HABaTh OMMOOYHOCTH CBOETO MHEHHUsA (€ciMi OHO TaKoBO) U
KOPPEKTUPOBATH €T0;

— MmpeajaraTh albTepPHATUBHOE pellieHre B KOHMIUKTHON CUTYaIlNH;

—  BBIJICNATH OONIYIO TOUKY 3PEHUS B JUCKYCCUH,

— JIOrOBapWBaThCs O TpaBUJiaX M BONpocax [Jsi OOCYXIEHUS B
COOTBETCTBUHM C MOCTABJICHHOM Nepe TpynIou 3a1adei;

— OpraHu30BBIBaTh Y4eOHOE B3aMMOJICHCTBHE B TpyIIe (OmpenensiTh
oO1ue 1menu, pactpenessTh PO, TOTOBAPUBATLCS IPYT C IPYTrOM U T. 11.);

2. YMeHne 0CO3HaHHO MCIO0JIb30BaTh PEUEBBIC CPEJCTBA B COOTBETCTBUU
C 3aJa4yel KOMMYHUKAIUM JUIS BBIPAXKEHUS CBOUX YYBCTB, MBICIEH W
noTpeOHOCTEe i1 TUIAHUPOBAHUS W PETYNSIMA  CBOEH  JEATENbHOCTH.
OOyuaronuncs CMOXKeT:
® TIPE/CTaBIATh B YCTHOW WM MUCHbMEHHOU (popMe pa3BEepHYTHIN TUIaH
COOCTBEHHOH JIeSITEIIbHOCTH;
e coOyogaTh HOPMBI TYOJMYHOW pEYM, periaMeHT B MOHOJIOTE U
JMCKYCCUU B COOTBETCTBUM C KOMMYHHUKATUBHOM 3a/1a4eii;
® BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXXICHHE) M 3alpalliuBaTh
MHEHUE MMapTHEPa B paMKax JHajora;

® [PUHUMAThH pEIICHHWE B XOJ€ Juajora MU COIVIACOBBIBATH €r0 C

co0€eceTHUKOM;
® HCIIOJIB30BaTh BepOAIbHBIE CpefcTBa (CpPEeJCTBAa JOTUUYECKOW CBSI3H)
JUTSL BBIZICTICHUSI CMBICTIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

® HCIIOJL30BaTh HEBepOaIbHBIC CPEACTBA WM HATBSITHBIC MaTCPHAIIbI,
IO/ITOTOBJICHHBIE/OTOOPAaHHBIE IO PYKOBOJACTBOM YIUTEIIS;

® JleJlaTh OIICHOYHBIA BBIBOJ O JOCTIKCHUU II€IM KOMMYHMKAITUU
HEMOCPEICTBEHHO TIOCJI€ 3aBEpIICHUS KOMMYHUKATUBHOIO KOHTaKTa H
000CHOBBIBATh €TO0.

3. ®dopMupoBaHHE M pa3BUTHE KOMIICTCHTHOCTH B 00JIACTH HCITOJIb30BaHUS
UH(HOPMAITMOHHO-KOMM YHUKAIIMOHHBIX TEXHOJIOTU I (manee — HUKT).
OOGyuaroruiics CMOKET:IIeJICHANPaBICHHO HCKaTh u UCITI0JIH30BATh

nH()OPMAIIMOHHBIC PECYpPChl, HEOOXOMHMMBIC JJII PEIICHUS YYCeOHBIX WU
MPaKTUYECKUX 3a7a4 ¢ noMoibto cpeacts UKT;

e BBIOMpaTh, CTPOUTH M UCIIOIH30BaTh aJCKBAaTHYIO WH()POPMAIIMOHHYIO
MOJIeNIb JUISI TIepe/laud CBOMX MBICIICH CpeICTBaMU €CTECTBEHHBIX W
(b opMaNbHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAIINH;

®  BBIICIIATH HHPOPMALIMOHHBIN aCTIEKT 3a/1a4u, ONIEPUPOBATh JaHHBIMH,



MCII0JIb30BaTh MOJIEb PEILICHUS 3a/1a4K;

® UCHOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMU  (BKIKOYas  BBIOOD
aJIeKBAaTHBIX 33/7la4€ MHCTPYMEHTAIBHBIX MPOrPAMMHO-ANMAPATHBIX CPEACTB
U CEpBUCOB) Uil pelieHHs WH(POPMALMOHHBIX M KOMMYHHKAallHOHHBIX
yuyeOHBIX 3aJa4, B TOM 4YHCJIE: BBIUMCIEHUE, HalUCcCaHUe JOKJIaJ0B,
pedeparoB, cozgaHue Npe3eHTauuil u 1p.;

® JCHOJB30BATh UHPOPMALIMIO C YIETOM STUUECKUX U MPABOBBIX HOPM;

e co3gaBaTh MHGOPMALMOHHBIE PECYPChl PA3HOTO THUIMA U JUISI Pa3HBIX
ayIuToOpuid,  coONMonaTh  MHPOPMALMOHHYIO THCMEHY W IpaBuja
UH(GOPMAIIMOHHON 6€301aCHOCTH.

IIpeaMeTHbIe PE3VIbLTATEI
JJieMEeHThI TEOPUU MHOXKECTB U MATEMATHYECKOI JIOTUKH

e OmnepupoBaTh Ha 6A30BOM YPOBHE MOHSATUSIMU: MHOXECTBO, SJIEMEHT
MHOECTBA, MOJMHOKECTBO, MPUHAJIJICKHOCTB;

® 33j71aBaTh MHOXKECTBA MEPEUYUCICHUEM UX DJICMEHTOB;

® HaXOJWUTh NIepecedeHue, 00beAUHEHNE, TOMHOKECTBO B MMPOCTEHIITUX
CUTYaIUsAX;

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATHSIMU: ONPEACICHUE, aKCHOMa,
TeopeMa, JO0Ka3aTelbCTBO;

® MPUBOAUTH MNPUMEPbl W KOHTPIPUMEPHI [JIsi MOATBEPKIACHUS CBOUX
BBICKA3bIBAaHU.

B noBce1HeBHOI KM3HU M MIPHU U3YYEHHH APYTUX NMPeAMETOB:

® HCIIOJB30BaTh rpaduueckoe MpPEJACTaBICHUE MHOXKECTB JIJIi OMHCAHMUS
peadbHBIX TIPOIIECCOB M SBIICHWM, IPH pEHICHUH 3aJad JPYTUX YIEOHBIX
PEIMETOB.

Yucaa

e OrnepupoBaTh Ha 0a30BOM YPOBHE IOHATHUSIMH: HATypaJIbHOE YHCIIO,
1[eJI0€ YHUCII0, OOBIKHOBEHHAas ApOoOb, JECATHYHAs JpoOb, CMEIIaHHas apoOb,
paIMoHAILHOE YHCI0, apu(PMETHUECKUI KBaIpaTHBI KOPEHB;

® KCIIOJIb30BaTh CBOWMCTBA YMCEJ U MpaBWIa JCUCTBUHN IPU BBHIOJIHCHUU
BBIYHCJICHUI;

® HCIIOJB30BaTh MPU3HAKK JSIUMOCTH Ha 2, 5, 3, 9, 10 npu BRIMOJHEHUHU
BBIYMCIICHUH U PEIICHUN HECJIOKHBIX 3a]1a4;

® BBIMNOJHATH OKPYIJICHUE PAIMOHATBHBIX YHCET B COOTBETCTBUHU C
MpaBUJIaMU;

® OIICHMBaTh 3HAYCHHUE KBAJPaTHOT'O KOPHS U3 MOJIOKUTEIHHOTO IIEJI0TO
Yypcna;

® pacrno3HaBaTh pallMOHAIBHBIC U UPPAITMOHAIIBHBIC YUCTIA;

® CpaBHHUBATh YHCIIA.

B noBce1HeBHOI JKM3HU M IPHU U3YUYEHHH APYTUX NMPEAMETOB:

® OIICHMBAaTh PE3YyJbTaThbl BBIYMCICHHN TIPU PEIICHUH MPAKTHICCKUX
3aJ1a4;



®  BBHIIOJIHATH CPABHEHHUE YHCEN B PEAIBHBIX CUTYyalUsAX;
® COCTaBJIATH YMCIIOBBIE BEIPAXKEHUS NIPU PELICHUN TPAKTUYECKUX 3a/1a49 U
3a/1a4y U3 IpYrux y4eOHbIX PEAMETOB.



ToxaecTBeHHbIE IPe0dpa3oBaHUs

e BpINOAHATH HECIOXKHBIE MPeoOpa3oBaHUs ISl BHIYUCICHHS 3HAUCHHUH
YUCIIOBBIX BBIPAXKEHUMN, COAEp)KALUIUX CTENEHU C HaTypaJbHbIM IOKa3aTeleM,
CTENEHH C LIEJIBIM OTPULATEIbHBIM MOKa3aTEeNeM;

® BBINOJHATH  HECIOXHBIE  MpeoOpa3oBaHUsA  LEJIBbIX  BBIPAKEHHI:
packpbIBaTh CKOOKH, IPUBOJIUTH MOJAOOHBIE CIaraeMble;

® JCHOJB30BaTh (POPMYJIBI COKPALIEHHOTO YMHOXEHUsS (KBaJapaT CyMMBlI,
KBaJIpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JJI YIPOLIEHUS BBIYMCICHUN 3HAYEHUM
BBIPAKCHU U,

®  BBINOJHATH HECJIOXKHbBIE npeoOpa3oBaHUs IPOOHO-TMHEWHBIX
BBIPKCHUHN 1 BBIPAKEHUN C KBAJIPATHBIMU KOPHSIMH.

B noBcegHeBHOM KU3HU M TIPU U3YyYE€HUH IPYTUX NPEAMETOB:

® [IOHMMATh CMBICJ 3aMMCH YHUCIIa B CTAHJAPTHOM BU/JIC;

e omnepupoBaTb Ha 0a30BOM YPOBHE MOHATHEM «CTaHAApTHAas 3alKCh
qHCIIay.

YpaBHeHUsS ¥ HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, ypaBHEHHUE, KOPEHb YpaBHEHHUS, pEUICHUE YpaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIlIEHUE HEPABEHCTBA;

® IIPOBEPSTH CIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemaTh JIMHEWHBIE HEPABEHCTBA W HECJIOXKHBIE HEPAaBEHCTBA,
CBOZSILIMECS K JIMHEUHBIM;

® pemaTh CUCTEMBI HECTIOKHBIX TUHENHBIX YPaBHEHU, HEPABEHCTB;

® I[IPOBEPSThH, SBISETCA JHU JAHHOE YHCIO PEIIEHUEM YpaBHEHUS
(HEepaBeHCTBA);

e pemaTrh KBaJpaTHbIE YypaBHEHUA MO (opmyse KOpHEH KBaJIpaTHOTO
ypaBHEHUS;

e U300pa)kaTh pEIICHUsI HEPABEHCTB U UX CHCTEM Ha YHUCIIOBOU MPSIMOIA.

B noBcegHeBHOM »KU3HU M NIPU U3YYEHHUH JAPYTUX NPeIMETOB:

® COCTaBISATh W pEIIaTh JIMHEWHBbIE YpPaBHEHUS NpPU pEUICHUH 3aaad,
BO3ZHUKAIOIIUX B IPYTUX yU4EOHBIX IPEIMETAX.

DyHKIUMN

e Haxoauts 3HaueHue GyHKIUHU MO 3aJJaHHOMY 3HAUYECHUIO apTyMEHTA;

® HaXOJAWTHh 3HAYCHHE ApTyMEHTa MO 33J]aHHOMY 3HAYCHHUIO (DYHKIIUU B
HECIIO)KHBIX CUTyalUAX;

®  OINpEeAeATh NOJIOKEHUE TOUKH M0 €€ KOOPAHHATAM, KOOPJAUHATHI TOUKH
I10 €€ MOJIOKEHUIO Ha KOOPJANHATHOMN IIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTh OINPEICIICHHS, MHOXXECTBO 3HAYCHUH,
HyTd (QYHKIIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pACTAHUSA H
yObIBaHUs, HAMOOJbIIEE U HAUMEHBIIEE 3HAUCHUST (PYHKIIUH;

® CTpoUTh rpadpuk TUHEHHOU PYHKIINH;

® [IPOBEPSTH, SIBISETCA JIM JaHHBIN rpaduk rpadukoM 3aJaHHON QyHKIUU
(JIuHeHOM, KBaipaTUYHOM, 0OpaTHON MPOMOPIIUOHAIBHOCTH);
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® OmNpeAeNaTh NPUOIUKEHHbIE 3HAYEHUSI KOOPJIMHAT TOUKH epeceyeHus
rpadukoB QyHKILHNIH;

e OnepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSMMU: ITOCIEI0BATEIBHOCTD,
apu(meTuUecKasl porpeccusi, reoMeTpruuecKas mporpeccus;

e pelaTh 33J]a4d Ha MPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOTYUYEH
HEIMOCPEICTBEHHBIM NOJICYETOM 0€3 MpUMEeHEeHHs (popmyJ.

B noBceqHeBHOM KM3HU M NIPU U3Yy4YEeHHUH JAPYTUX NPEeAMETOB:

® JCIOJIb30BaTh I'paUKU peajsbHBIX MPOLECCOB U 3aBUCHUMOCTEW s
OnpejieNieHus MX CBOMCTB (HamOoJpblIME€ W HAUMEHbUIME 3HAYeHUS,
OPOMEXYTKM BO3pPACTaHMsI W YOBIBaHUSA, OO0JACTH TMOJIOKHUTEIbHBIX U
OTPULATEIbHBIX 3HAUEHUHN BBIACIATH 3TAIlbl PEIICHUS 3a/1a4H;

® UHTEpPIPETUPOBATH  BBIUMCIUTENIbHBIE  pe3yJbTaThl B  3ajade,
UCCJIeIOBATh MOJIyYEeHHOE PEIICHHE 3a]1auH;

® 3HATh pa3jinyue CKOpocTeil 00bEeKTa B CTOSTYEH BOJE, IPOTUB TEUCHUS
U TI0 TEYEHUIO PEKU;

e pemaTh 33J]a4M HA HAXO0XK/IEHHWE YaCTH YMCJIa M YKCIIa [0 ero YacTH;

e pemath 3aJa4d  pa3HbIX TUNOB (Ha paldoTy, Ha TMOKYNKH, Ha
JIBUKEHUE), CBS3bIBAIOIIUX TPU BEJIUYUHBI, BBIACISATH DTH BEJIUYUHBI U
OTHOIIICHUS MEXTy HUMU;

® HaXOAMUTh MPOIEHT OT YUCIA, YUCIO IO MPOLEHTY OT HET0, HaAXOIUTh
MPOIIEHTHOE CHIXKEHHUE UITU TIPOIEHTHOE MOBBIIIEHNUE BETUYHHBL;

® pelaTh HECIOKHbIE JJOTUYECKUE 3a/1a4l METOI0M PACCy>KIECHUM.

® WT.IL);

® JCIOJB30BATh CBOWCTBA JIMHEHHON (DYHKIUU U €€ TpauK MpH pelieHun
3a/1a4y U3 IPYruxX y4eOHBIX MPEIMETOB.

CTaTHCTHKA U TeOpHs BepPOSITHOCTEM

e llmers mpencraBieHWE O  CTATUCTUYECKUX  XapPAKTEPUCTHKAX,
BEPOSATHOCTH CITy4alfHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4yax;

® pemaTh NPOCTEUIITNE KOMOMHATOPHBIC 3329l METOJOM MPSIMOTO U
OpraHU30BaHHOTO TIepedopa;

® [Ipe/ACTaBIATH JaHHBIE B BUJIE TaOJIUII, TUarpaMm, rpadukos;

® YyuTaTh UH(OPMALIMIO, IPEICTABICHHYIO B BUJI€ TaOIHIIbI, JUArpaMMBbl,
rpaduka;

® ONpeAeNATbh OCHOBHBIE CTAaTUCTUYECKHE XAPAaKTEPUCTHKU YHUCIOBBIX
HaOOpOB;

® OLICHUBATh BEPOATHOCTH COOBITHS B IPOCTEUILINX CIyYasIX;

® UMETh IPEJCTABJICHUE O POJIU 3aKOHA OOJIBIIIUX YHCEN B MAaCCOBBIX
SBJICHUSIX.

B noBceqHeBHOI KM3HU U IPH M3YYEHUH APYTUX NPEeAMETOB:

® OLIEHUBATh KOJHUYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Mepedopa;

® UMEThb TMpPEACTABICHHE O PpOJM NPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, IOTYyYEHHBIE B
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MPOLECCE PENICHUS] TPUKIIATHON 3aa4M, U3YUYECHUS] PEAIbHOTO SIBJICHUS;

® OIICHUBATH BEPOSITHOCTh PEAJIbHBIX COOBITUM U SIBICHUN B HECIOXKHBIX
CUTYyalUSIX.

TexkcToBbIC 321241

e Pemare HECIOXHBIE CIOKETHBIE 33Jadd pa3HbIX THUIIOB Ha BCE
apupMeTHIeCKUe eUCTBUS;

® CTPOUTH MOJETb YCIOBUS 3ajaud (B BUAE TaOJHUIIbI, CXEMbl, PUCYHKA
WU ypaBHEHHUS), B KOTOPOW JlaHbl 3HAYEHHUS JIBYX M3 TPeX B3aUMOCBS3aHHBIX
BEJIMYMH, C LIEJIbIO IOUCKA PEIICHUS 33/1a4H;

® OCYIIECTBJISITh CIOCOO TIOMCKAa pEIICHHWs 3aJaud, B KOTOPOM
paccyXJIeHUe CTPOMTCS OT YCJIOBUS K TpeOOBAaHUIO WU OT TpeOOBaHUS K
YCIIOBHIO;

® COCTaBJISTH IUIAH PEUICHUS 3a/1a4H;

B noBce1HeBHOI KU3HU U NPHU U3YYEHHH APYTUX MPeAMETOB:

®  BbIJIBUTaTh TMIIOTE3bI O BOSMOXKHBIX MPEICIbHBIX 3HAUCHUAX UCKOMBIX B
3a/1a4e BEJIMYMH (J1eJ1aTh MPUKUIKY ).

HUcropust MaTeMaTHUKHU

e OnuchBaTh OTAEIbHbBIC BHIIAIOIINECS PE3YIbTAThI, IOJYYCHHBIE B X0O/I€
pa3BUTHSI MATEMATUKU KaK HAyKU;

® 3HATh IPUMEPHI MATEMATUUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;

® [IOHMMAaTh POJIb MATEMATHKHU B pa3BUTUH Poccun.

MeTtoabsl MaTEeMATHKH

e BpiOupaTh NoAXOASIINNA U3YYEHHBIN METO ISl pEHICHUS! U3YUYEHHBIX
TUIIOB MaTEMaTUYECKUX 3a/1aY;

e [IpuBoauTh mHpHUMEpPBl  MATEMATHYECKUX  3aKOHOMEPHOCTEW B
OKPY’KAIOIIEN IEMCTBUTEIBLHOCTH U POU3BEACHUAX UCKYCCTBA.

DJieMeHTbI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTHUKHU

e OmnepupoBaTh TOHATHSMHU:  OINpEACICHHE, TEOopeMa,  aKCHOMa,
MHO>XECTBO, XapaKTEPUCTHUKNA MHOXKECTBA, SJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE
u OECKOHEYHOE MHOMXECTBO, TOJMHOXXECTBO, MPUHAIJICKHOCTh, BKIIOUCHUE,
PaBEHCTBO MHOXECTB;

® U300pakaTh MHOXKECTBA M OTHOIIIEHUE MHOYECTB C TIOMOIILI0 KPYTOB
Diinepa;

®  ONpeAeNsITh MPUHAIICKHOCTD MIEMEHTa MHOXKECTBY, OOBEUHEHUIO U
NEePECEYCHUIO MHOXKECTB;

® 3a7aBaTh MHOXKECTBO C TOMOIIBIO TICPEUUCIICHHS  DJIEMEHTOB,
CJIOBECHOTO OTICAHMUS;

® ONEpUPOBATH TMOHSATHUSMH: BBICKA3bIBAHWE, WCTUHHOCTh U JIOKHOCTH
BBICKa3bIBaHUS, OTPHUIIAHUE BBICKA3BIBAHWM, OTIEPAIMH HAJl BHICKA3bIBAHHUSIMU: W,
WM, HE, YCIIOBHBIC BBICKA3bIBAHMS (MMIUTHKAIINN );

® CTPOUTH BHICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHHIA.
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B noBcegHeBHOM KU3HU M NIPU U3YYEHUHU JPYTUX MPeIMETOB:

® CTPOUTH IEMOYKH YMO3AKITIOUEHU Ha OCHOBE MCIOJIb30BAHUSI TIPABUIT
JIOTHKM;

® UCIIOJb30BaTh MHOXKECTBA, OMEPAIMK C MHOXXECTBAMHU, UX IpaduuecKoe
MpeACTaBICHUE /Il ONTMCAHUSI PEAJIbHBIX TTPOIIECCOB U SIBJICHUM.

Yucaa

e OrnepupoBaTh MOHITUSIMH: MHOXKECTBO HaTypaJIbHbIX YUCEJI, MHOXKECTBO
LEIbIX YHCEJ, MHOXECTBO pAallMOHAIBHBIX YHCEN, HUPPALMOHAIBHOE YHCIIO,
KBaJpaTHBI KOPEHb, MHOXKECTBO JCHCTBUTEJIBHBIX YHCEJI, TeOMETpUYECKas
UHTEpIpETaIMs HATYPaTbHBIX, 1IEJIBIX, PAIIMOHAIBHBIX, JEHCTBUTEIIHLHBIX YHCET,

® T[OHUMATh U OOBSICHATH CMBICI TMO3UIIMOHHOW 3alHUCH HATYPaJIbHOTO
YHCIa;

® BBHINIOJIHATH BBIYUCIICHUS, B TOM YHUCJE C HCIOJIb30BAaHUEM IPUEMOB
palMOHAILHBIX BBIYUCIICHUM;

®  BBHINIOJIHATH OKPYTJICHHE PAIIMOHAIBHBIX YUCEIT C 3aJaHHOM TOYHOCTHIO;

® CpaBHUBATh pPallMOHAIbHBIC U UPPALIMOHAIILHBIC YHCIIA;

® TIPEACTaBISATH PAIMOHATIBHOE YUCIIO B BUJIE IECATUYHON TpOoOH

® VYNOpAJNOYMBATH YHCIA, 3alUCAaHHbIE B BHJIE OOBIKHOBEHHOM W
JECATUYHOMN Apo0u;

e Haxoauth HOJl 1 HOK uncen u ucnons30BaTh UX NpU PEIICHUN 3a/1a4.

B noBce1HeBHOI KU3HU M P U3YYEHHH APYTUX NMPeAMETOB:

® I[IPUMEHSATH TpaBWia NPHUOJMIKEHHBIX BBIYUCICHUNA TPU PEIICHUU
MPaKTUYECKUX 3aJ1a4y U PEIICHUH 3aJ1au JPYTUX YU4eOHBIX MPEIMETOB;

® BBINOJHIATH CPaBHEHUE PE3YJIbTAaTOB BBIUUCICHUM TIpU PEIICHUU
IPaKTUYECKUX 3aJ1a4, B TOM YHCJIC MPUOTHNIKEHHBIX BEIYUCIICHUH;

® COCTaBISITb W OLICHUBATh YHUCJOBBIC BBIPAKECHUS TMPU PEHICHUU
IPaKTUYECKUX 3aJ1a4 ¥ 33/1a4d U3 APYTUX YIEOHBIX NMPEIMETOB;

® 3aIUCHIBATh U OKPYTJIATH YUCIOBBIC 3HAUCHUS PEAJIbHBIX BEJIUYHUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS.

To:kaecTBeHHbIE IPE0OPA30BAHMS

e OmnepupoBaTh NOHATHUSMHM CTEIIEHM C HATypaJdbHBIM TOKa3aTeleM,
CTEIICHU C LIEJIBIM OTPHUIIATEILHBIM MTOKa3aTeIeM;

e BHINIOJHATH TpeoOpa3oBaHUs IENbIX  BBIPAXKECHUHA: JICUCTBUA €
OJIHOWICHaMHU (CJI0KEHUE, BhIUMTAHHUE, YMHOXKEHHUE), JEUCTBUS C MHOTOUYJICHAMU
(croxeHue, BBIMUTaHUE, YMHOKEHUE);

® BBIMNOJHIATH PA3JIOKEHUE MHOTOYJICHOB Ha MHOXKHUTEIW OJHUM U3
CIocOOOB: BBIHECEHHWE 3a CKOOKY, TpYNIHUPOBKA, MCHOIb30BaHUEe (HOPMYI
COKpAIIIEHHOTO YMHOXEHHUS;

®  BBIJICJISTH KBAJIpAaT CYMMBI M PA3HOCTH OJTHOUJICHOB;

® pacKIaJbIBaTh HA MHOKHUTEIN KBAJIPATHBIN TPEXWICH;

® BBIMOJHATH MPeoOpPa30BaHUS BBIPAKCHUN, COJEP)KAMMX CTEIEHU C
LIEJIBIMM OTPHUIIATEILHBIMU MOKA3aTEISIMHM, MEPEXOUTh OT 3alIUCU B BUJIE CTEIICHU
C IIEJIBIM OTPHUIIATEIBLHBIM IMOKa3aTeIeM K 3aliCH B BUE APOOH;
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® BBHINOJHATH MNPeoOpa3oBaHusl  JIPOOHO-PAIMOHATBHBIX  BBIPAKECHUMN:
COKpalieHue JpoOeil, TpuBEICHUE anredOpanueckux Japodbedt K  oOmemy
3HAMEHATEN0, CIOKEHHE, YMHOXXEHHE, JieJieHue anredpandyeckux Japoodew,
BO3BEJICHHE anreOpandyeckoil poOuW B HATypajbHYI0 M LEIYI0 OTPULATEIbHYIO
CTEIICHb;

® BBHINIOJIHATH NPEOOpPa30BaHUs BBIPAXKEHUN, COAEPXKAIMX KBaJApaTHbHIC
KOpHH;

® BBIICIATH KBagpaT CyYMMbl WJIA PA3HOCTU JBYWIEHA B BBIPAKCHUAX,
coAepKalrX KBaJpaTHbIC KOPHU;

®  BBHINIOJIHATH MIPEOOPa30BaHUSI BRIPAXKCHUH, COIEPKAIIUX MOTYJIb.

B noBce1HeBHOI KM3HU U NPHU U3YYEHHH PYTUX MPeIMETOB:

® BBHINIOJIHATH MPEOOPa30BaHUS U JICHCTBUSA C YUCIaMU, 3allUCAaHHBIMHU B
CTaHJIAPTHOM BH/IE;

® BBHINIOJHATH MPEOOpa3OBaHUSl  ANreOpPaMUYEeCKUX  BBIPAXKEHUU  TIPU
pelieHny 3a1a4 Ipyrux y4eOHbIX MPEIMETOB.

YpaBHeHUs ¥ HEPABEHCTBA

e OmnepupoBaThb NOHATUSIMU:  YpaBHEHHWE, HEPABEHCTBO, KOPEHb
yYpaBHEHHMs, peElIeHUE HEPAaBEHCTBA, pPAaBHOCWIIBHBIE YpaBHEHUS, OO0JacCTh
onpeesieHus] ypaBHEHUs (HEPaBEHCTBA, CUCTEMbl YPAaBHCHHM WJIM HEPABEHCTB);

® pelaTh JUHEHWHBIE YPAaBHEHUS U YPAaBHEHUS, CBOAUMBIE K JTMHEHHBIM C
MOMOIIBIO TOXKIECTBEHHBIX PEOOPA30BAHUI;

e pemaTh KBaJApaTHbIE YPABHEHUS U YPaBHEHHUSI, CBOAUMBIE K KBaJIpaTHBIM
C TIOMOIUIBIO TOXK/IECTBEHHBIX MPEe0Opa3oBaHUM;

e pemath APOOHO-TMHEHHBIE YPAaBHEHNUS,

e pemaTh OpOCTEHIlINe UPpallMOHAIbHBIE YPABHEHUS BU]IA m =a,
T =a(9;

® pelaTh YpaBHCHUS BUJa X"=a ;

e pemaTh ypaBHEHHS CIIOCOOOM Pa3NIOKEHUSI HA MHOKUTENIN U 3aMEHbBI
IIEPEMEHHOM;

® JCIOJB30BATh METOJ MHTEPBAJIOB JIJIsl PEIICHHS IIEJIbIX U JPOOHO-
palMOHAIBHBIX HEPABEHCTB;

e pelIaTh JIMHEWHbBIE YPAaBHEHUS U HEPABEHCTBA C ITapaMeTPaMUu;

® pelaTh HECJIOKHBIE KBAJIPATHBIC YPABHEHHUS C NTAPAMETPOM;

® pelIaTh HECIOXKHBIE CUCTEMBI JMHEMHBIX YPABHEHUH C ITapaMeTPaMu;

® pelaTh HECIOXKHBIE YPABHEHUS B LIEJIBIX YHCIIAX.

B noBceHEeBHOM KM3HHM U NPU U3YYEHHUHU APYTUX NpPeIMeTOB:

® COCTaBJIATHh U PELIATh JMHEWHBIE U KBAPATHBIE YPABHEHMUS, YPABHEHHS,
K HUM CBOJSIIMECS, CUCTEMBI JINHEMHBIX YPAaBHEHHM, HEPABEHCTB NPU PEUICHUU
3a/1a4 IPyruX y4eOHbIX MPEIMETOB;

® BBHINOJHATH OLIEHKY MPaBIONOAOOUsS] PE3yJIbTaTOB, IMOIYyYaeMbIX MPHU
PEILICHUN JINHENHBIX U KBAJAPATHBIX YPABHECHUN U CHCTEM JIMHEWHBIX YPABHCHUH U
HEPABEHCTB IPU PEIICHUH 3aJ1ad JPYTrUX y4eOHbIX NPEIMETOB;
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e BBIOMpATh COOTBETCTBYIOIINE YPABHEHUSI, HEPABEHCTBA UM UX CUCTEMBI
JUISl COCTaBIICHUSI MAaTEMAaTUYECKOM MOJEIW 3aJaHHOM pEaIbHOW CUTyalud WU
MPUKIIATHOM 3a71a4H;

® YMETh HHTEPIPETUPOBATH MOJYYEHHBIM NPU PELICHUH YpPaBHEHUS,
HEPABEHCTBA WJIM CUCTEMBI PE3YJIBTAT B KOHTEKCTE 3aJaHHOM pEAJIbHOW CUTYyallUuH
WJIY NPUKJIAJHOM 3aa4u.

DyHKUUMA

e OmnepupoBaTh MNOHATUSIMH: (QYHKIMOHAJIbHAS 3aBUCUMOCTh, (DYHKIIMS,
rpaduxk QyHKIUU, criocoObl 3aaHusl PYHKIUHU, apryMEHT U 3HaueHue (PyHKUUH,
0o0JacTh OIpeAeNieHUss M MHOXECTBO 3HayeHUW GYHKUMM, HYId (QyHKIHH,
OPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEYETHOCTh
dyHKIMY;

® CTpOUTH IpadUKH JIMHEWHOU, KBaApAaTUUYHOU QYHKIMI, 0OpaTHON

IPOMOPLUHUOHATBHOCTH, DYHKIIMHU BUJA: y=a +Lb vy = Xy y=3 y=x|}|
X+

® Ha IpuMepe KBaApaTUIHOW (yHKIIMH, UCIIOJIH30BATh NMPEOOpa30BaAHUS
rpaduka QyHkuun y=f(X) 11 nocTpoeHus rpaduKkoB QYHKIMHA y — af (kx + b) + ¢ ;

® COCTaBJSATH YPaBHEHHS MPSIMOM MO 3aJaHHBIM YCJIOBHUSAM: MPOXOJSIICH
yepe3 JBe TOUKH C 3aJaHHBIMU KOOPAMHATAMU, MPOXOAIIEH Yepe3 TaHHYIO0 TOUKY
Y MapajuieIbHON JAHHOMW MPSIMO;

e yccienoBaTh QYHKIIHIO MO €€ rpaduKy;

® HaxOoJHUTh MHOECTBO 3HA4YECHUH, HYJIU, MIPOMEXKYTKHU
3HAKOMOCTOSHCTBA, MOHOTOHHOCTH KBaJpaTUYHON (PYHKIUU;

® ONEpUpOBaTh TMOHSATUAMH: TIOCIENOBATENBLHOCTh, apupMeTHYeCcKas
IPOTPECCHUs, TEOMETPUYECKAS IPOTPECCHS;

e pemaTh 33724l Ha apU(PMETHUECKYIO U T€OMETPUUECKYIO TPOTPECCHIO.

B noBcegHeBHOM KU3HU M NIPU U3Y4YEHHUHU IPYTUX MPeIMETOB:

® JULTIOCTPUPOBATH C TMOMOIIBIO Tpaduka peasbHYH 3aBUCUMOCTH WIIH
IPOLIECC M0 UX XapaKTePUCTUKAM;

® JCIONB30BaTh CBOWCTBA W TpaduK KBaApaTUYHONW GYHKIUHA TIPH
pEIICHNH 33724 U3 IPYTUX YIYCOHBIX MPEIMETOB.

TexkcTOBbBIE 32aJa4YH

e Pemiath NpocThI€ U CIOKHBIE 3a/1a4H PA3HBIX TUIIOB, a TAKXKE 33/1a4d
MOBBIIIEHHON TPYJIHOCTH;

® HCIIOJb30BaTh Pa3HbIE KPATKUE 3aMUCU KAK MOJEIN TEKCTOB CIO0KHBIX
3a/1a4 JIJ1s1 IOCTPOCHUS TOMCKOBOM CXEMBbI U PEIICHUS 3a/]1ay;

® pasnuyaTh MOJEIb TEKCTAa U MOJIENb PEUICHUS 3a]]a4l, KOHCTPYUPOBAaTh
K OJTHOM MOJEJH PEelIeHHs] HECTIOKHOW 3a]aul pa3Hble MOJIENIM TEKCTa 3a]]a4H;

e 3HATh W TPUMEHATH 00a cmocoba moWmcka pemeHus 3agad  (oT
TpeOOBaHMUS K YCIOBHIO U OT YCJIOBHSI K TPEOOBAHUIO);

® MOJEIUPOBATH PACCYKJICHUS IPU MOUCKE PELICHHUS 33]1a4 C TTIOMOILbIO
rpag-CXembl;

®  BBIJICJATH ATAIbI PEIICHUS 3a/1a4U U COJIep>KaHUE KaXKJI0ro JTara;
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® yMeTh BBHIOMPATh ONTHUMATBHBIA METOJ PEIICHHUS 3aJadll U OCO3HABaTh
BBEIOOpP METOJa, pacCMaTpPUBATh Pa3IMYHBIE METObI, HAXOAUTh PA3HBIC PEIICHUS
3aJ1ayu, €CJIM BO3MOKHO;

® aHAIM3UPOBATH 3aTPYAHCHUS NIPH PEIICHUU 3a]1a4;

® BBIMOJHATH PA3IMYHBIE TPEOOpa3oOBaHUS MPEIJIOKCHHON — 3amadw,
KOHCTPYHPOBAThH HOBBIC 33141 U3 IAHHOH, B TOM YHUCJIE OOpaTHBIC;

® UHTEPIPETUPOBATh  BBIYUCIHMTEIBHBIC  pe3yJdbTaThl B  3ajaue,
HCCJICIOBATh MOJIYYCHHOE PEIICHHE 3a1aUH;

® aAHAIM3UPOBATH BCEBO3MOXKHBIC CHTYAllMd B3aWMHOTO PaCIOJIOKCHHSI
JBYX OOBCKTOB M M3MCHCHHE WX XapaKTCPUCTUK TPU COBMECTHOM JIBMIKCHHH
(CKOpPOCTB, BpeMsI, paCCTOSTHUE) TIPH PEIICHUHU 3aj1a4 Ha JBUKCHUE TBYX O0OBEKTOB
KaK B OJTHOM, TaK ¥ B IIPOTHUBOIOJIOKHBIX HAIIPaBICHUX;

® JCCIICIOBATh BCEBO3MOXKHBIC CHTyaIlldd TMPU pENICHUW 3aJad  Ha
JBHUKEHHUE TI0 PEKe, pacCMaTPUBATh PAa3HBIC CUCTEMBI OTCUECTA;

e pemaTh Pa3HOOOPA3HBIC 3a7aUH «HA YACTH,

e pemath © OOOCHOBBIBATH CBOE  pCIICHHE 3aj1a4d  (BBLICIATH
MaTEMaTUYECKYI0 OCHOBY) Ha HaXOXJICHHE YacTH YHMCJIa U YMCja 10 ero 4YacTH Ha
OCHOBE KOHKPETHOT'O CMBICIIa IPOOH;

® OCO3HaBaTh W OOBSICHATH WJICHTUYHOCTH 3a7a4 pa3HBIX THIIOB,
CBSI3BIBAIONINX TPHU BEJIMYUHBI (Ha paboOTy, Ha MOKYIKH, HA JABM)KEHHE), BBIICIATD
ATH BEUYUHBI U OTHOILIEHUS MEXAY HUMH, IPUMEHSITh UX MPHU pElIeHUH 3a/ad,
KOHCTPYHUPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

® BRBIAJETh OCHOBHBIMM METOJAMH pEUICHUS 3aJad Ha CMECH, CIUIaBHI,
KOHIIEHTPAIIIH;

® pemaTh 3324l Ha MPOIEHTHI, B TOM YUCJIE, CIIOKHBIC MTPOILIEHTHI C
000CHOBaHHEM, UCITONIB3YS Pa3HBIC CIIOCOOBI;

® pemaTh JIOTHYECKHUE 3a/1a4i pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C ABYMS
0JIoOKaMU 1 ¢ TpeMs OJIOKaMH JTAHHBIX C TTOMOIIBIO TaOIHIL;

e pemaTh 33724l 0 KOMOMHATOPUKE M TEOPUU BEPOATHOCTEH HA OCHOBE
MCITIOJIb30BaHUS U3YYCHHBIX METOJIOB U OOOCHOBBIBAThH PEIICHNUE;

® pemaTh HECIOXKHBIC 33/1a4d TT0 MATEMAaTHYECKON CTATHCTHKE;

® OBIAJETh OCHOBHBIMH METOJAMH PEIICHHS CIOKETHBIX  3a/1adu:
apumeTHdecKkuil, anredpandeckuii, mnepedop BapHAHTOB, TEOMETPUUCCKHA,
rpadudeckuii, MPUMEHATHh UX B HOBBIX IO CPABHEHHIO C U3YYCHHBIMU CUTYAITUSX.

B noBceqHeBHOI »KU3HU U TPU U3YYEHUH JAPYTUX MPEIMETOB:

® BBIICTATH NPHU PEIICHWW 3a/lad XapaKTePUCTUKH pPAacCMaTPUBAEMOW B
3a/1aue CUTyallud, OTJIUYHBIE OT pealbHBIX (T€, OT KOTOPHIX abCTparupoBaIUCh),
KOHCTPYHPOBATh HOBBIE CHUTYallMH C YYETOM 3THUX XapaKTEPUCTHK, B YaCTHOCTH,
MIPY PEIICHUY 3a]1a4 Ha KOHIICHTPAIIUHY, YYUTHIBAThH TUIOTHOCTh BEIIECTRA;

e pemaTh U KOHCTPYHUPOBATh 3aJ]a4d HA OCHOBE PACCMOTPEHUS PEATHHBIX
CUTYaIllid, B KOTOPBIX HE TPEOYETCS TOYHBINA BRIYUCIUTEILHBIN pE3yIbTaT;

e pemaTh 33a/la4yu Ha JBWKCHHUE IO PEKe, pacCMaTpUBasi Pa3HbIC CHCTEMBI
oTCUeTa.
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CratucTuka M TeOpHs BEpPOATHOCTEH

e OmnepupoBaTh MOHATUSAMH: CTOJOYATBIE U KPYIOBBIE JUArpaMMBbl,
TaONUIBl JaHHBIX, CpeaHee apudmeTrhyeckoe, MeauaHa, HauOojbllee U
HaMMEHbLIEe 3HAYEHHUs] BBIOOPKH, pa3Max BBIOOPKH, TUCIEPCUS M CTaHAAPTHOE
OTKJIOHEHUE, CITy4ailHasi U3MEHYUBOCTb;

® U3BIEKAaThb MH(POpPMAlLIMIO, NPEICTABIECHHYIO B  Tabmuuax, Ha
auarpaMmax, rpadukax;

® COCTaBIsATh TaONMIIBI, CTPOUTH AWArpaMMbl M TpadUKd Ha OCHOBE
JAHHBIX;

® ONepupoBaTh MOHATUSAMM: (akTOpUanm 4MCIa, TEPECTAHOBKU U
coueraHus, TpeyroiabHuk [lackains;

® [PUMEHATh MPABUIO TPOU3BEICHUS MPU PEIIEHUH KOMOMHATOPHBIX
3a1ay;

® ONEepUpOBATh TMOHATHSAMHU: CIy4alHbIA OIBIT, CIIy4ailHBIA BBIOOP,
UCIBITAHUE, OJJIEMEHTapHOE Ciy4ailHoe coObiTHEe (MCXOJ), KJIacCHYECKOoe
OTIpeJICICHHE BEPOATHOCTH CIYyYaWHOTO COOBITHS, ONEpAlMM Haja CIy4alHBIMU
COOBITHSIMY;

® [pEeCTaBIATh MH(OPMAIIMIO C TOMOIIBIO KPYroB Jiiepa;

® pemaTh 3a/layd Ha BBIYMCIECHUE BEPOSITHOCTH C MOJCYETOM KOJUYECTBa
BapUaHTOB C MIOMOIIBI0O KOMOMHATOPUKH.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHUH APYTUX NPEAMETOB:

® U3BJIEKAaTh, UHTEPIPETHPOBATH M MNpeoOpa3oBbIBaTh HH(POPMALHIO,
OpeCTaBIEHHYI0 B Ta0lMlax, Ha JAMarpaMMax, rpaukax, OTpaXKarollyo
CBOICTBA Y XapaKTEPUCTUKH PEATIbHBIX IIPOLIECCOB U SBJICHUN;

® ONpeleNsTh CTaTUCTUYECKHE XapaKTEPUCTUKHU BBIOOPOK MO TaOIHIIAM,
auarpamMmam, rpaukam, BEIIIOJHATh CPAaBHEHUE B 3aBUCUMOCTH OT LI PELICHUS
3a/1auy;

® OLCHUBATh BEPOSITHOCTh PEaIbHBIX COOBITHI U SBICHUI.

OTHOLIEHUA

e OrmepupoBaTh MOHATUSMHU: PABEHCTBO (QUryp, paBHble (UTYpHI,
PaBEHCTBO TPEYIOJbHUKOB, MAapaUIEIbHOCTh IMPSAMBIX, NEPHEHAUKYJIIPHOCTh
IOPSAMBIX, YIVIBIL MEXAY MNpSAMBIMU, NEPHEHAMKYJSAP, HAKIOHHAS, IPOEKIMS,
nonobue ¢puryp, mogoOHbIe GUTYPBI, TOAOOHBIE TPEYTOJIbHHUKHY;

e npuMeHITh TeopeMy Daiteca U TeopeMy 0 NPONOPLUUOHAIBHBIX OTPE3KAX
IIPY pELICHUY 3a]1a4;

® XapaKTEepU30BaTh B3aMMHOE PACIOJIOKEHHUE NPSAMOW M OKPYKHOCTH,
JIBYX OKPYKHOCTEM.

B noBceqHEeBHOI KM3HU U IPH M3YYEHHUH JAPYTUX NPEAMETOB:

® JCHOJB30BAaTh OTHOLICHWS [UIsl PEIIeHHs 3a]ad, BO3HUKAIOIIHUX B
pEATBHOM KU3HMU.

Hcropuss maTtemaTuKH

e XapakTepu3oBaThb BKJIAJ BBIJAIOLIMXCS MAaTeMAaTHKOB B pa3BUTHE
MaTe€MaTUKHU U UHBIX HAYYHBIX 00JacTel;
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® [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTUU Poccun.

MeTtoabl MAaTEMAaTHKH

e licnosb3yss  M3y4YEHHBIE  METOJbI, MPOBOIUTH  JIOKA3aTEIIbCTBO,
BBIIOJIHATH OIPOBEPKEHUE;

e BHIOMpaTh H3YUYCHHBIE METOABl M HUX KOMOWHAIMM ISl pEIICHUs
MaTEeMaTUYECKUX 3a]ay;

® UCIOJIb30BaTh MaTeMaTU4EeCKUe 3HAHUSA TS OIMCAHUS
3aKOHOMEPHOCTEM B  OKPYXKAKOLIEH JEUCTBUTEIBHOCTH W  IPOU3BEINCHUAX
HCKYCCTBA;

® [PUMEHATh IMPOCTEHMIINE NPOTPAMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUA MAaTEMATUYECKUX 3a/1a4.
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Coaep:xanue TeM y4eOHOro nmpeamera

Auredpa, 7 kinace

I'naBa 1. J/IuneiiHOe ypaBHeHHe ¢ OJHOI nepeMeHHOM (15 u.)

* Beenenue B anrebOpy. JInneitHoe ypaBHEHUE C OJTHON MEPEMEHHOM.

* Pemienue 3a7a4 ¢ NOMOIIBK YPABHEHUM.

I'naga 2. Ilesabie Boipamenusi(S2 4.)

* ToxxnecTBEHHO paBHBIC BbIpaKeHUs. ToxaecTa

*CrenieHb C HaTypalibHBIM TMOKa3zaTeraeM. (CBOWCTBa CTENEHU C HATypalbHBIM
NOKa3aTeleM

* OnHowieHbl. MHOTOUJIEHBI.

* C/10’K€HHE Y BBIYMTAHWE MHOTOWICHOB. Y MHOXEHHUE OJHOUJICHA Ha MHOTOYJICH.
YMHOXEHHE MHOTOUYJIEHAa HA MHOTOYJICH.

* PaznokeHne MHOTOYJIEHOB HAa MHOXUTEIU. BblHEceHHe 00IIero MHOXKHUTENS 3a
CKOOKH. MeTo1 TpyNIUPOBKH.

* [TpousBeieHre pa3HOCTH U CYMMBI JIBYX BbIpakeHUM. Pa3zHOCTH KBagpaToOB JIBYX
BbIpaxkeHni. KBajgpaT CyMMBbI M KBaJpaT Pa3HOCTH JIBYX BbipakeHuil. Cymma u
Pa3HOCTh KyOOB JIBYX BBIPAYKCHUI.

I'naBa 3. ®ynkuuu(12 4.)

* CBs131 MeX 1y BeTMunHaMu. OyHKIHS.

* Crioco0nI 3ananus GyHkiuu. ['paduk GyHKIuu.

I'naBa 4. Cucrembl JTMHEHHBIX YPABHEHUH ¢ IByMA nepeMeHHbIMU (19 4.)

* VYpaBHeHHUA C JABYMS [E€peMEHHbIMU. JIMHEIHOE YypaBHEHUE C JBYMS

NEPEMEHHBIMU U €ro rpaduk.

+. Cuctembl ypaBHECHHH C IBYMS TIepeMEHHBIMU. | padpuaeckuii MeTo1 pereHus

CUCTEMBI JBYX JINHEMHBIX YPABHEHHI C IBYyMs IEpEMEHHBIMU. Pemenne cucrem

JIMHEWHBIX YPAaBHEHUW METOJOM IIOJICTAHOBKHU. PelIeHne CHUCTEM JMHEHHBIX

YpPaBHEHUH METOJIOM CJIOKEHUS. Pelenue 3a1ad ¢ MOMOIIBIO CUCTEM YPABHEHUM.

Auredpa, 8 kiacc

I'naBa 1. PaunonajibHble Bbipa:keHus (44 4.)

* ParnonaneHbie Apo6u. OCHOBHOE CBOMCTBO paliOHAIBHOM APOOH.

 CrnoxeHne ¥ BBHIYUTAHWE pPAIMOHANBHBIX JApoOE ¢  OJWHAKOBBIMU

3HameHatensamMu. CIOKeHHEe W BBIUMTAHUE PAIMOHAIBHBIX Npo0Oel C pa3HBIMU
3HaMeHAaTeNIsIMH. T0XKIeCTBEHHBIE TPeOOpPa30BaHuUs PAIIMOHATIBHBIX BHIPAKCHUIM

* YMHOXEHUE W JIeJICHWE palMOHAIBHBIX ApobOeil. Bo3BenaeHue pannoHaIbHOU
IpoOu B cTenieHb. ToxaecTBeHHbIC MPe0Opa30BaHMsI PAIIMOHATBLHBIX BEIPAKCHUN

* PaninonanbHble ypaBHEHUs. PaBHOCUIIbHBIE ypaBHEHUS.

* CreneHb C UENIbIM OTPULIATENIBHBIM MOKa3zaTenaeM. CBOICTBAa CTENEHU C LEIbIM
IIOKA3aTelIeM

kK .
° qDYHKHI/IH y =_HCE€C Fpa(bHK
X

I'naBa 2. KBaagparnsbie kopHu. [eiicTButesibHbIe yncia (25 4.)
« Oynkuus Y = X2 u eé rpaduk
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*KBagparuble kopHU. ApudmMernueckuil KBaapaTHbIi KopeHb. (CBolcTBa
apu(pMETHUYECKOro KBaJAPAaTHOIO KOpHA. ToXAeCcTBEHHblE NpeoOpa3oBaHUs
BBIPAXXECHH U, COAEPKAIINUX KBAPATHBIE KOPHH.

* MHOKECTBO U €TO 3JIEMEHTBI.

* [TonmHoO)kecTBO. Onepanuy HaJ MHOKECTBAMMU.

e Dynkuus y = /x u eé rpaduk

I'naBa 3. KBaapaTubie ypapHeHnus (26 4.)

* KBagpaTHble ypaBHEHHUs. PellleHME HENOJHBIX KBaJApPaTHBIX YpPaBHEHUM.

dopmyna KOpHEH KBaapaTHOIro ypaBHeHus. Teopema Buera.

» KBaznpaTHbIil TPEXUJIEH.

Auaredpa 9 kiacc.

I'naBa 1. HepaBenctBa (20 4.)

* YucnoBble HepaBeHCTBAa. OCHOBHBIE CBOMCTBA YNCIOBBIX HEPABEHCTB. Cli0KEHUE

Y YMHO>KE€HHUE YUCIIOBBIX HepaBeHCTB. OlIEHUBaHNE 3HAUYCHUS BBIPAXKEHUS

» HepaBeHcTBa ¢ 0/1HOM niepeMeHHON. Pellienne HepaBeHCTB ¢ OHOM IIEPEMEHHOM.

Uucnosbie npoMexxyTKU. CUCTEMBI TUHEUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

I'naBa 2. Kpagparuunas ¢pyukuus (38 u.)

* [loBTOpEHME U pacmupenne cBejeHuii o GyHkiuu. CBocTBa PyHKIIUH.

* Kak moctpouts rpaduk ¢pynkiuu y = Kf(x), ecnu uzBecren rpadpuk QyHKIHN Y =
f(x).

* Kak moctpouts rpaduku ¢pynkiuii y = f(X) + b uy = f(x + a), ecinu u3Becten
rpaduk pyuknun y = f(X).

*KBagpatnunas ¢ynkuus, e€ rpaduk U cBoWcTBa. PemieHue KBaapaTHBIX
HEPaBEHCTB.

* Perienue 3aa4 ¢ MOMOIIBIO CUCTEM YPaBHEHHI BTOPOW CTENEHU

I'naBa 3. DieMeHTHI NPUKJIATHON MaTeMaTUKH (20 4.)

* Maremarnueckoe MozenupoBanue. IIporentHbie pacuéTel. [IpubnmkéHHBIC

BBIYHCIICHUS.

* OCHOBHbBIE TpaBWjia KOMOWMHATOpUKH. YacToTa W BEPOATHOCTH CIy4alHOTO
coObrTus. Knaccuueckoe ompesneneHue BepoSTHOCTH. HawanbHble CBENEeHUS O
CTaTUCTHKE.

I'naBa 4. UucsoBble nociaeaoparejbHocTu (17 4.)

* Yucnossle ocnenoBaTeIbHOCTU. ApudMernueckas nporpeccus. Cymma n

MEPBBIX WICHOB apU(METUIECKON TTPOTPECCHH.

. T'eomerpuueckas mnporpeccusi. CymMmMa N MEpPBBIX YJIEHOB T'€OMETPUYECKON

nporpeccun. CymMmma 0€CKOHEYHOM T€OMETPHUCCKON MPOTPECCHH, Y KOTOPOH | q | <

1.
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TemaTuueckoe IJIAHUPOBAHME C YKa3aHUEM KOJInYE€CTBA YaC0B, 0TBOANMBIX
Ha OCBOCHHC Ka)I(IIOﬁ TEMbI

TemaTnueckoe njaHupoBanue. AJjuredpa. 7 Kiaace

(I BapuanT. 3 yaca B Hezemto, Bcero 102 yacoB)

XapaKTepMCTmca OCHOBHbBIX BU0B

Homep Conepxanue y4eOHOro KoudecTBo NeATeIbHOCTH YYEeHUKA
naparpaga MarepuaJia 4aCOB (Ha ypoBHe y4eOHBIX jelicTBHIl)
T'nasa 1
JInHeiiHoe ypaBHeHHe 15
€ OJIHOI IepeMeHHOM
1 Brenenue B anredpy 3 Pacnosznasams 9ncioBbie BEIPAKEHUS U
- BBIPOKEHUS C IIEPEMEHHBIMU, JIMHEHHBIC
2 HHHefIHoe ypaBHe}vme ¢ 5 ypaBHeHUs. [IpuBOIUTE pUMEpPHI
OJIHOM TICPEMCHHOU BBIPKECHMIA C IEPEMEHHBIMH,
3 Pelnene 3a1a4 ¢ 5 JMHENHBIX ypaBHEeHUN. COCTaBIATh
TIOMOTITBIO YpABHEHHit BBIpKEHUE C IEPEMECHHBIMH TI0
YCJIOBHUIO 33/1a4d. BBITOJIHATH
[ToBTOpEHME M 1 npeoOpa3oBaHMs BEIPAKECHUMN:
cUCTEMaTH3aIus yaeOHOTO MPUBOJNUTH MIOJI0OHBIE ClIaraeMble,
Marepuana packpsiBaTh ckoOku. HaxoauTth
3HAYCHHE BBIPAKEHUS C TIEPEMEHHBIMHU
Kontponbhas pabora Ne 1 1 MIPH 33JIaHHBIX 3HAYCHUSIX IEPEMEHHBIX.
Knaccudumupoats anrebpanyueckue
BbIpakeHUs1. ONUCHIBATH 1IENIbIS
BBIpXCHUSI.
Dopmynuposams ONpeICTICHUE
JIMHEWHOTO ypaBHEHHUs. Pemars
JUHEHHOE ypaBHEHHE B OOIIIEM BUJIE.
HNHTepnpeTrupoBaTh ypaBHEHUE KaK
MaTEeMaTHYECKYI0 MOJIeb pealbHON
cutyanuu. ONHUCHIBATh CXEMY PEIICHUS
TEKCTOBOM 3a7a4u, IPUMEHATD €€ JIst
pelIcHus 3a1a4
T'naga 2
Ienbie BbIpakeHust 52
4 TonecTBEHHO paBHbIE 2 Dopmynuposamun:
BhIpakeHus. ToxaecTBa onpeoeneHus. TOXKACCTBEHHO PaBHBIX
BBIPA)KEHUI, TOXK/IECTBA, CTETICHH C
5 Crenenb ¢ HaTypabHbIM 3 HATypaJbHBIM TOKa3aTelieM, OJTHOUJICHA,
HoKasateem CTaHJApPTHOTO BHJIA OJTHOUJICHA,
6 CBOJCTBA CTEICHH C 3 K03 UIMEHTa OJJHOWICHA, CTETICHN

HaTypaJbHBIM
II0Ka3aTeIeM

OAHOYJICHA, MHOT'OYJICHA, CTCIICHU
MHOT'OYJICHA,
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XapaKTepI/ICTI/IKa OCHOBHbIX BH/I0B

Homep Conepxanue yueOHOr 0o Koan4ecTBo AeATEJIbHOCTH Y4eHHKa
naparpadga MaTepHaJa 4aCOB (Ha ypoBHe y4eOHBIX jelicTBHIl)
7 OpnHouIeHBI 2 ceoticmea: CTENEHHU C HaTypallbHbIM
3 M 1 [I0Ka3aresieM, 3HaKa CTENEeHHU;
HOTOHJICHEI npaeuna: NOKa3aTenbCTBA TOK/IECTB,
9 O — 3 YMHO’KEHUS OJTHOUIEHA Ha MHOTOYJIEH,
MHOTOUYICHOR YMHOKEHH MHOTO'ICHOB.
Jlokasvieame CBOMCTBA CTENEHU C
KonTtponbnas pabora Ne 2 1 HaTypaJbHbIM ITOKA3aTEIIEM.
3anuchIBaTh U I0Ka3bIBaTh (GOPMYJIbI:
10 YMHOKEHHE OTHOYICHA 4
MPOU3BENICHUS CYMMBI M Pa3HOCTH JIBYX
Ha MHOTOYJICH .
a4 MHOTOHJIC BBIpXEHUI, pa3HOCTU KBAJPATOB JIBYX
11 YMHOXEHHE MHOTOYJIEHA 4 BBIPXCHUH, KBa/lpaTa CyMMBbI
HAa MEOIOWICH KBaJpaTa pa3HOCTHU JBYX BBIPAKCHUH,
CYMMBI KyOOB U pa3HOCTH KyOOB JIByX
12 Pasnoxenne MHOTOWIEHOB 3 BBIPAKEHMI.
Ha MHOXXMTCIIH. Buiuucnams 3HaUeHUE BRIPOKEHUN
Beinecenue oomiero ¢ mepeMeHHbIMH. [[puMeHsTE cBOMCTBA
MHOJKMTEIS 38 CKOOKH CTETIEHH JUTS TPe0Opa3oBaHusI
BBIpa)XEHUI. BRINOIHATE yMHOKEHUE
13 Paznoxenne MHOTOUYJICHOB 3 P ™
OJIHOYJICHOB U BO3BEJIEHUE OTHOUJICHA
Ha MHOXXHUTEIU. MeTon
B cTeneHb. [IpuBOINTE OJTHOUJIEH K
IPYNIHUPOBKU
CTaHJapTHOMY BH]1y. 3aliChIBATh
KOHTpOJIbHaﬂ pa6OTa Ne 3 1 MHOT'OYWICH B CTAHJAPTHOM BHU/IC,
OTIPENENATh CTENIeHh MHOTOUJICHA.
14 IIpoussenenne pasHOCTH 1 3 [Tpeo6pa3oBbIBaTH TPOU3BEICHUE
CYMMBI IBYyX BbIP2)KCHUH OJIHOWIEHA YU MHOT'OYJIEHA; CYMMBI,
A3HOCTH, [TPOU3BEICHUS 1B
15 Pa3nocTh KBaspaToB IBYX 2 P » 1P A ABYX
. MHOTOYJICHOB B MHOTOWIEH. BhINonHATH
BBIpAKEHUI
pa3ioXKeHNue MHOTOUIeHa Ha
16 KBaﬂpaT CYMMBI 4 MHOKHUTEIH CIIOCOOOM BBEIHECEHHUS
¥ KBAJIPAT Pa3HOCTH JIBYX 00IIIer0 MHOXKHTEIIS 32 CKOOKH,
BBIPAKCHHIT CIIOCOOOM TPYIIUPOBKH, MO (hopMynam
COKpAIIEHHOTO YMHOKEHUS U C
17 lIpeobGpasoBanue 3 4 MIPUMEHEHHUEM HECKOJIbKUX CITOCOOO0B.
MHOTO9WICHA B KBAIpaT Hcnonb3oBarh yka3zaHHbIE
CYMMBI U1K Pa3HOCTH npeoOpa3oBaHMs B IPOLIECCE PEIICHUS
ABYX BBIPAKCHUN YpaBHEHUH, JOKa3aTeIbCTBA
BEPKICHUH, PEILICHUS TEKCTOBBIX
KonTponbsHas padota Ne 4 1 YTBEpAAL - P
3a7a4
18 CyMMa u pa3HOCTb KyOOB 2
JBYX BBIPAQXKEHUU
19 [Ipumenenne pa3aMuHBIX 4
CIOCO00B Pa3JI0KEHH
MHOTOYJIEHa Ha
MHOXHUTEIN
[ToBTOpEHUE N 2
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XapakTepucTHKA OCHOBHBIX BH/I0B
Homep Conepxanue yueOHOr 0o Koan4ecTBo AeSITeJIbHOCTH YYCHUKA
naparpaga MarepuaJjia 32COB (Ha ypoBHe y4eOHBIX AelicTBHIi)
cucTeMaTu3aIus yueOHoro
MaTepuaa
KonTtponsHas padora Ne 5 1
I'naga 3
DyHKIUN 12
20 Cas13u MeX1y 2 IIpugooums npuMepsl 3aBUCUMOCTEN
BenmuunHaMH. OyHKIUS MEXy BeTHYMHAMU. Pa3nmnyate cpean
3aBUCUMOCTEN (YHKIIMOHAJIbHbIE
21 CriocoObI 3a1aHuS 2 3ABHCHMOCTIL
bynxin Onucvieams nouamus. 3aBUCUMON U
29 'paduk byRKImH 2 HE3aBHCHMOU TIEPEMEHHBIX, PYHKIIHH,
aprymenTa (QyHKIIMH; CTIOCOOBI 3aJaHus
23 Jluneitnast pyHKIus, €€ 4 ¢bysakunn. opMynupoBaTh
rpaduk U CBOMCTBA oTpeNieNIeHus: 00JIaCTH OTIPEIeTICHUS
byHKIMH, 0051aCTH 3HAUeHUN (YHKIIHH,
losTopenne n 1 rpaduka QyHKIUM, JUHEHHONU (PyHKIIUH,
CHCTeMaTH3aLKA yaebroro PSIMON TPOMOPLIUOHATIBHOCTH.
Marepuana Buvruucnams 3naueHre QyHKIUH 110
KouTpossHas pabota Ne 6 1 3aJaHHOMY 3HAYEHHIO apryMEHTa.
CocCTaBiATh TaOJIUIILI 3HAYEHUI
dbynakuu. Ctpouts rpaduk GyHKIINH,
3amanHoi TabmmuHo. 1o rpaduky
GbyHKIMH, ABISIOMIENHCS MOJIEIbIO
peaslbHOTO TIpoliecca, ONPEeAesaTh
XapaKTePUCTHKU 3TOTO Mpoliecca.
CtpouTth rpaduk TMHEHHON QPYHKIIMU U
PSIMON TPOMOPLIUOHATIEHOCTH.
OnuceIBaTh CBOMCTBA 3TUX (QYHKITUN
I'nasa 4
Cucrembl THHEHHBIX YPABHCHUH 19
¢ IByMsl NepeMeHHbIMH
24 VYpaBHeHHUs C IByMs 2 Ilpusooumsv npumepsvl: ypaBHEHHUS C
MepeMEeHHBIMU JBYMsI IEpEMEHHBIMU;, TUHEHHOTO
- yYpaBHEHUS C ABYMS IEPEMEHHBIMU;
25 JluneiHoe ypaBHERHE C 3 CUCTEMBI JBYX JTMHEHHBIX YpaBHEHH
ABYM3L IICPEMCHHBIMI 1 C IByMsI IEPEMEHHBIMU; peaTbHBIX
ero rpaduk IPOLIECCOB, JUI KOTOPHIX YpaBHEHHUE C
2 CHCTeMBI ypaBHeHHUil ¢ 3 JIBYMsI TIEpEMEHHBIMU WJIH CUCTEMA

JBYMsI IEPEMEHHBIMH.
I'padpuueckuii meTon

peLIeHUs] CUCTEMBI ABYX
JIMHEWHBIX YPABHEHUN C

YpaBHEHMH C IByMS IEPEMEHHBIMU
SBIISIIOTCSI MaTEMaTUYECKUMU
MOJEISMU.

Onpenensrs, ABJISETCS JIM Iapa YUCEN
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XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B

Homep Conepxanue yueOHOr 0o Koan4ecTBo AeSITeJIbHOCTH YYCHUKA
naparpadga MaTepuaia 4aCOB (Ha ypoBHe y4eOHBIX AelCTBHI)
JBYMsI IEPEMEHHBIMU pelIeHUEM JaHHOTO YpaBHEHUS C IBYMsI
NIEPEMEHHBIMH.
27 PGHIGUHI/IG cucreM 2 Dopmynuposamo:
THHCHHBIX ypaBHCHIN onpeoeneHus.; peLIeHNs] ypaBHEHHUS C
METOOM MOJCTAHOBKH JBYMsI IEPEMEHHBIMU; YTO 3HAYUT
28 Pemmenue cucrem 3 PCLINTE YpaBHCHNE € TBYMS
JMHEHHBIX YpaBHEHHIT NEpEMEHHBIMU; rpaduKa YpaBHEHUSA
METOIOM CIIOKECHHS JBYMsI IEpEMEHHBIMU;, TUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU;
29 Pemenue 3amau c 4 peLIeHNs CUCTEMb] YPaBHEHUH C ABYMS
MTOMOIIBIO CUCTEM MIEPEMEHHBIMU;
JMHEWHBIX YPAaBHEHUI ceoticmea ypaBHEHHH C ABYMs
MEePEMEHHBIMH.
ToBTopenne u 1 Onucvieams. CBOMCTBA rpaduka
CHCTEMATH3AIIUS YICOHOTO JMHENHOTO ypaBHEHUS B 3aBUCHMOCTH
Matepuana OT 3HaueHuM K03(pPUIIMEHTOB,
KontpossHas pabora Ne 7 1 rpaduueckuit METOJ{ PELICHHUS CHCTEMDI
JBYX ypaBHEHUH C IByMs
MEePEMEHHBIMH, METO/I TTOJICTAHOBKU U
METO/]1 CII0KEHHUSI ISl pEIICHUS
CHCTEMBI ABYX JJUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMH.
Cmpoumbw rpadyK THHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.
Pemate cucteMbl ABYX JTMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMH.
Pewams TexcToBbIe 33/1a4l, B KOTOPBIX
cHcTeMa JBYX JIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU SIBJIIETCS
MaTEeMaTHYECKON MOJIENIbIO PEaIbHOTO
mpolecca, U UHTEPIPETHPOBATD
pe3yabTaT PEHICHHs] CUCTEMBI
IloBTOpEHUE U cUCTEeMATH3ALHA 4
y4yeOHOro MmaTepuaJia
VYnpakHeHus 1J11 NOBTOPEHUS Kypca 3
7 xnacca
HTorosas KOHTpoJbHas paboTa 1
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TemaTnueckoe njaHupoBanue. Ajaredpa. 8 kiacc

(I BapuanT. 3 yaca B Hezeno, Bcero 102 yacoB)

XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B

Homep Coaep:xkanue yueOHOro Konuuecrso NeATeIbHOCTH YYeHUKA
naparpaga MaTepHaJia 4aCOB (Ha ypoBHe y4eOHBIX jelicTBHIl)
I'naea 1
PanuonanbHbIe BbIPpAKEHUS 44
1 PannonanbHbie 1pobu 2 Pacnosznasams 1ienvlie panuoHaIbHbIE
_ BBIpa)XXEHUS, IPOOHBIE pAIIMOHATILHBIE

2 Ocnostoe CBOMCTBO 3 BBIPKEHUS, IPUBOJAUTH TPUMEPHI
palHOHALHO 1pobH TaKUX BBIPAXKECHUH.

3 CI105KEeHUE Y BEIYMTAHUE 3 Dopmyruposanv:

PALMOHATBHEIX POBEii ¢ onpeoeneHus; paliOHAILHOTO }

O TMHAKOBBIMH BBIPOKEHUS, JIOTTYCTHMBIX 3HAYCHUN

3HAMEHATE ISIMI MepEeMEHHOM, TOXKJIECTBEHHO PaBHBIX
BBIPKEHUH, TOXKJIECTBA, PABHOCHIILHBIX

4 CrnoxxeHue 1 BRIUUTAHUE 6 ypaBHEHUH, PAlHOHAILHOTO yPaBHEHHUS,
paIrMoHaIBHBIX ApoOeit CTEIEHU C HYJIEBBIM IOKa3aTeseM,

C pa3HBIMU CTEMEHH C LEIbIM OTPUIATEIbHBIM

3HAMEHATEeISIMU nokasaresem, CTaHAapTHOrO BUJIA
4yucia, 00paTHON

KonTtponbras padoTa Ne 1 1 [POTIOPIHOHATBHOCTH,

5 VMHOKEHHUE U JIeTIeHHe 4 €6801icmea; OCHOBHOE CBOWICTBO
PALMOHATBHBIX APOGEH. parmoHaNIbHOM IpoOH, CBOMCTBA
Bo3Bejienue CTEMEHH C LEJIbIM MOKa3aTeleM,
panMoHaILHOM Ipo0OH B ypaBHEHHH, QYHKLUHN Y = E;

CTENEHb X
npaguna: CIOXKEeHUsl, BHIYUTaHNUS,

6 Tosxnectsentbre ! YMHO>KEHUS, IeJIeHUs Tpooeii,
npeobpasopanis BO3BeJICHUS ApOOU B CTEIICHb;
patnOHAIEHBIX ycosue paBeHCTBa ApoOu HYIIO.
BBIPOXKCHIN okasvieams CBOMCTBA CTENICHU C
KonTtponbHas padora Ne 2 1 HCJIBIM MTOKA3ATCIICM.

Onucvisams TpapuUecKuii METO

7 PaBHOCHMIBHEIE 3 peLIeHNs] YPABHEHUN C OJTHOU
ypaBHEHHUSI. MEPEMEHHOM.

PanmonanbHbIe ypaBHEHUS Ilpumensams OCHOBHOE CBOICTBO
palroHaIbHON ApoOH Ui COKpaIlleHus

8 CreleHs ¢ meibiM 4 u nipeoOpazoBanus qpodeit. [IpuBoauTs
OTpHUATCIILHBIM Ipobu K HoBOMY (00111eMy)
flokasarejiem 3HaMeHaremo. Haxoauts cymmy,

9 CBOIiCTBA CTEMEeHH 5 Pa3HOCTb, IPOU3BEJICHUE U YAaCTHOE
C IeJIBIM TIOKa3aTeeM IpoOeii. BRIMOMHATH TOXKIECTBEHHbBIE

npeoOpa3oBaHUs PAIIMOHATBHBIX

10 DyHKIHA Y = k_ 4 BBIPKEHMIA.

X Pewams ypaBHEHMs C IEPEMEHHOM B
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XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B

Homep Conepxanue yueOHOr 0o Koan4ecTBo AeSITeJIbHOCTH YYCHUKA
naparpadga MaTepuaJia 32COB (Ha ypoBHe y4eOHBIX jelicTBHIl)
u e€ rpaduk 3HaMeHarese Ipoou.
Ilpumensims CBOKWCTBA CTENEHU C LEIBIM
Kontposbhas pabora Ne 3 1 TOKa3aTeseM i IpeoOpa3oBaHus
BBIPAKCHUM.
3anucvieams 4yncna B CTaHIAPTHOM
BHJIC.
Buvinoanamos mocTpoeHue u yTeHNe
rpaduka QyHKIMHU Y = k_
X
I'nasa 2
KBagparHble kopHH. 25
JeiicTBUTEIbHBIE YHCJIA
11 dynxuus y = X2 3 Onucviéams. IOHATHE MHOKECTBA,
u eé rpaduk 3JIEMEHTa MHOKECTBa, CITOCOOBI
3aIaHUST MHOYKECTB; MHOKECTBO
12 Kanpatubie KOpHH. 3 HATypaJIbHBIX YKCEN, MHOKECTBO IENIBIX
ApmbMeTerCKHH YHICEIN, MHOXKECTBO PAIlHOHAIBHBIX
KBaJIpaTHbIM KOPCHB qHCelT, MHOKECTBO ICHCTBUTEIBHBIX
13 MHOKECTBO 1 €r0 2 YHUCEN U CBSI3M MEXKY STUMH
3TTEeMEHTE YHCIIOBBIMM MHOKECTBAMHU; CBSI3b
MEXTy OECKOHEUHBIMU JACCITUIHBIMU
14 ITonmHOXECTBO. 2 JIpOOSIMH U palliOHATHHBIMH,
Omneparuu Haj HUPPALMOHATILHBIMU YHCIIAMH.
MHOKECTBAMH Pacnosznasams panmoHalibHbIE U
UppanroHaibHbIe yncia. [IpuBoauTh
15 uciosbie MHOXKECTBA 2 MIPUMEPHI PAIMOHATBHBIX YUCEI U
16 CpoiicTBa 4 HUPPALMOHAIILHBIX YUCET.
apuPMETHIECKOTO 3an1:tcweambvc TOMOLLbEO bopmyn
KBaJIPaTHOTO KOPHS CBOTICTBA ACHCTBHi C
JIEHCTBUTEIIbHBIMU YHCIIAMHU.
17 Tox/1eCTBEeHHBIC 5 Dopmyrupoeams:
npeoOpazoBaHus onpeodenienus: KBapaTHOTO KOPHS U3
BBIPKECHHH, COJCPIKALIHNX qucIa, apu(METHIECKOr0 KBaJIpaTHOTO
KBaJpaTHBIC KOPHU KOPHS U3 YKCla, paBHBIX MHOYKECTB,
MOJMHO’KECTBA, epeceUeHUs
18 @Oynkuus y= X 3 MHOJKECTB, 00bEeIMHCHUS MHOKECTB;
u e€ rpaduk ceoticmea: GyHKINH Y = X2,
apuMeTUYECKOTO KBAPATHOTO KOPHS,
KonTtponbHas padota Ne 4 1

byHKIIUK Y= X .

Jloka3pIBaTh CBOMCTBA
apru(METHUECKOTO KBaJIPaTHOTO KOPHSI.
Cmpoums rpaduku GyHkuuii y = x> u
y= X.

Ipumensms noHsITHE ApUPMETUYECKOTO
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XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B

Homep Conepxanue yueOHOr 0o Konuuyecrso NeTeIbHOCTH YYeHUKA

naparpaga MarepuaJjia 32COB (Ha ypoBHe y4eOHBIX AelicTBHIi)
KBaJIpaTHOT'O KOPHSI JUIsl BBIYMCIICHUS
3HAQ4YECHUI BBIPAKECHUM.
Ynpowamyo BbIpaxkeHus, coaepxaliye
apu@meTHyecKue KBaJpaTHbIe KOPHHU.
Pemats ypaBuenus. CpaBHUBATh
3HAYEHUsI BbIpaKEHUN. BBINOIHATE
npeoOpa3oBaHUE BBIPAKEHUHN C
PUMEHEHUEM BbIHECEHUSI MHOYKUTES
U3-T10/1 3HaKa KOpPHS, BHECEHUS
MHO>KUTEJS MO 3HaK KOPHS.
BrinonHsaTE 0CBOOOKACHHUE OT
UPPalMOHAILHOCTH B 3HAMEHATEJIe
po0Ou, aHaIu3 COOTHOIIEHUN MEXIY
YHCIIOBBIMH MHO>KECTBAMHU U UX
3JIeMEHTaMU

I'nasa 3
KBagpaTHble ypaBHeHust 26

19 KBanpartHsie ypaBHEHUSI. 3 Pacnoznasame v TpuBOAUTH PUMEPHI
Pemenue HemomHbIX KBaJIpaTHBIX YPaBHEHUN Pa3INMUHBIX
KBaJIpaTHBIX YpaBHEHH BUJIOB (ITOJIHBIX, HETIOJIHBIX,

" MPUBEAEHHBIX), KBaJPaTHBIX

20 dopmyra KopHen 4 TPEXUIIEHOB.

KBaJIpaTHOTO ypaBHCHHA Onucvieamsb B 00111eM BUJE pElICHUE

21 Teopema Buera 3 HEMOJIHBIX KBAJPATHBIX YpaBHEHUH.

Dopmynuposams.
Kontponbras padoTta Ne 5 1 onpeoenenus: ypaBHEHUS TIEPBOI
N CTEIEHHU, KBaJPAaTHOTO YPABHEHUS;

22 KBanpartuelii TpéxuieH 3 KBAIDATHOTO TPEXWICHA,

23 Pelenue ypaBHeHHi, 5 JIMCKPHMHHAHTA KBAJPaTHOTO
CBOJISIINXCS K YpaBHEHUS U KBaJIpaTHOTO TPEXUJICHA,
KBaJIPATHBIM yPAaBHEHUSAM KOPHSI KBaJPaTHOTO TPEXUIICHA;

OMKBaJPaTHOTO YpaBHEHHUS;

24 PanoHasnbHbie ypaBHEHHs 6 c60UCcMEa KBaJPaTHOTO TPEXUICHA;
KaK MaTCMaTH4ICCKHUC meopemy Bueta u oOpaTHyto e
MOJECIN PCAIIbHBIX TEOPEMY.

CUTYyalUi 3anucvieams 1 10Ka3pIBaTh HOPMYIy
KoHTporsHas pabota Ne 6 1 KOPHEW KBaJIpaTHOT'O YPaBHEHUS.

HccnenoBaTe KOJIMUECTBO KOPHEN
KBaJPaTHOTO YPAaBHEHUS B 3aBUCUMOCTHU
OT 3HaKa ero JUCKPUMHUHAHTA.
loxazvieams meopemvi: Buera
(mpsiMyt0 1 00paTHYIO), O Pa3NIOKEHUU
KBaJPAaTHOTO TPEXUIEHA HA MHOKHUTEIH,
0 CBOMCTBE KBaJIpaTHOI'O TPEXWICHA

C OTPULIATENBHBIM JUCKPUMUHAHTOM.
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Homep
naparpadga

Coaepikanue yueOHOT 0
MaTepuaja

KoaunuectBo
JacoB

XapaKTepuCcTHKA OCHOBHBIX BU0B
NeATeN1bHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelicTBHIi)

Onucvieams Ha IPUMEPAX METO]
3aMEHbl IEPEMEHHOM IS pelieHus
YPaBHEHUH.

Haxooumwb KOpHU KBaJpaTHBIX
YPaBHEHUH pa3IMYHbIX BUIOB.
IIpumensarts Teopemy Buera n
o0paTHy!0 el TeopeMy. BrInmoaHATH
pa3io’keHue KBaJpaTHOTO TPEXUWIEHA Ha
MHOkUTeIH. HaxoauThs KopHU
YpaBHEHUH, KOTOPBIE CBOAATCS K
kBasipaTHbIM. COCTaBIIATH KBaJIpaTHbIE
YpaBHEHUS U ypaBHEHUSI, CBOJSIINECS K
KBaJIpaTHBIM, SIBJISIOIIHECS
MaTeMaTH4YEeCKUMH MOJIETISIMU PEaIbHBIX
CUTYalHil

HOBTOpeHI/Ie U cucreMaTu3aunusd
y4eOHOro MaTepuasa

VYrpaxHeHus it MIOBTOPEHUS Kypca
8 Kkiacca

KonTtponbHas padorta Ne 7

TemaTnueckoe nJanupoBanue. Ajaredpa. 9 kiaacc

(I BapuanT. 3 yaca B Henento, Bcero 102 yacoB)

XapakTepucTHKA OCHOBHBIX BU/I0B
Homep Conep:xanue y4eOHOT O KoamuecTBo AeSITeJIbHOCTH YYeHUKA
naparpaga MarepuaJia 4ACOB (Ha ypoBHe y4eOHBIX JelicTBHIl)
T'nasa 1
HepaBencrBa 20
1 UucnoBble HEpaBEHCTBA 3 Pacnoznasams v npuBOAUTH NPUMEPHI
_ YHUCJIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OcHosHble cBoficTBa 2 MEPEMEHHBIMU, JINHEHHBIX HEPABEHCTB
MCIIOBBIX HEPABCHCTB C OJJHOM NIEPEMEHHOM, IBOMHBIX
3 CIlOKEHUE U YMHOXKEHUE 3 HCPABCHCTB.
YHCIIOBBIX HEPABEHCTB. Popyynuposamb:
OLCHHBAHHE 3HAUCHUS onpeoeiieHus; CPAaBHEHUS JIBYX UUCEL,
BBIpaKEHUS penieHus HevpaBeHCTBa C OJTHOMU
MepEMEHHOM, paBHOCUITbHBIX
4 HepasenctBa ¢ ogHOM 1 HEPaBEHCTB, PEIICHUS! CUCTEMBI
MepeMEHHON
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Homep Conepxanue yueOHOr 0o

XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B

KoJIHuecTBo NeSITeJIbHOCTH YYEHHKA
naparpaga MarepuaJjia 32COB (Ha ypoBHe y4eOHBIX AelicTBHIi)

5) Pemenune HepaBeHCTB C 5) HEPABEHCTB C OJHOI MepEeMEHHOM,
OJTHOW TIEPEMEHHOM. o0acTu onpeaeseH s BRIPKCHUS;
YmucnaoBbie TPOMEKYTKH CB0IICMBaA YNCIIOBBIX HEPABEHCTB,

N CJIOKECHUS] 1 YMHOKEHUS YUCIIOBBIX

6 Cucremsl JIMHEHHBIX 5) HepaBEHCTB
HCPaBCHCTB C OZHOH Jloxazvieams: CBOMCTBA YHUCIOBBIX
TICPEMCHHON HEPaBEHCTB, TEOPEMBI O CIIOKECHHUU U
KonTponbHas pabota Ne 1 1 YMHOYKCHUH YUCIIOBBIX HEPABEHCTB.

Pewams nuHeiHbIE HEPABEHCTBA.
3anmuchIBaTh PEIICHUs] HEPABEHCTB U UX
CHCTEM B BHJIC YHCIIOBBIX
MIPOMEXKYTKOB, 00bETUHECHHS,
nepeceueH s YUCIOBBIX TPOMEKYTKOB.
Pemrate cricremy HepaBEHCTB C OJTHOU
nepeMeHHoM. OLleHUBaTh 3HAYCHHUE
BbIpakeHus. M300paxkaTs Ha
KOOPJIWHATHOW MPSIMO1 3aIaHHBIE
HEPAaBEHCTBAMHU YHCIIOBBIE
MPOMEXYTKU
I'nasa 2

KBaapatuunas pyHkuoust 38

7 [ToBTOpEHME N 3 Onucvieams OHATHE PYHKIINH KaK
paciiupeHue cBeieHui o MpaBuJia, yCTaHABJIMBAIOIIETO CBS3b
GbyHKIIII MEX/1y 3JIEMEHTaMH JIBYX MHOKECTB.

" Dopmynuposamsw.

8 Cpoticta dyHKIMA 3 onpeodenenus: Uyl QyHKINH;

9 Kak nocTpouts rpacbuk 3 MPOMEKYTKOB 3HAKOTIOCTOSHCTBA
bynxmm Y = K(X), ecru byHKIIMN; GYHKIIUH, BO3pACTAIOIEH
W3BecTeH rpadbuk (y6BIBaIOH_[eI712 Ha MHOKECTBE;
byrxmn y = f(X) KBaJIpaTUYHOM (PYHKIIMU; KBaIPATHOTO

HEPaBEHCTBA,

10 Kaxk mocTpouts rpaduku 4 ceoticmea KBaIpaTUUHON (PYHKIIUU;
bynukmmii y = f(X) + b npasuia TOCTPOEHUs rpaGuKoB
ny=f(x+a), ecnu (GYHKIHI C TOMOIIBIO TPE0Opa3oBaHUi
W3BECTEH Ipaduk BUnA f(x) — f(x) + b;
dynmn J69) = fix + @); fix) — ).

y = f(x) Cmpoumbs Tpaduku GyHKIHH C
OMOIIBIO0 TipeoOpa3oBanuii Buaa f(x)

11 KBagpatnunas ¢yHkius, 6 — f() + b
e€ rpauk u CBOMCTBa 1) = f(x + @) f1%) — k().
KouTpousHas paGota Ne 2 1 Cmpoums TpapuK KBaJApaTUIHON

¢ynkiun. [lo rpaduky kBagpaTnaHoi

12 Peruenne kBasipaTHbIX 6 (yHKIMK OMUCHIBATH €€ CBOCTRA.
HEPaBEHCTB
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13 Cucrembl ypaBHEHUH € 6 Onucvieams cCXeMaTUYHOE

JBYMSI TIEPEMEHHBIMH pacmnoJio;keHue napadoJsl

OTHOCHUTEJILHO OCHU abcuucc B
14 Pewenne 3ana4 > 3aBUCHMOCTH OT 3HAKA CTApILEro

C IIOMOIIBIO CHCTEM K03 puIueHTa 1 TMCKPUMUHAHTA

YPaBHCHIH BTOPOH COOTBETCTBYIOIIETO KBAPATHOTO

CTCIICHH TpéXuIeHa.

KonTponbaas paGota Ne 3 1 Pewamb kBampaTHBIC HEPABEHCTBA,
UCTIOJIB3YS CXEMY PACIOJIOKEHHS
napaboJibl OTHOCUTENBHO OCH abciucc.
Onucvieams Tpadhuueckuii MeTo
pEIIEHHSI CHCTEMBI IBYX YPaBHEHHIA C
JIBYMSI TIEPEMEHHBIMH, METO/T
TIOJICTAHOBKU M METOJI CJIOKCHUS JIIIS
pEIIEHHSI CUCTEMBI IBYX YPaBHEHHIA C
JBYMsI IEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBIISICTCS JTMHEHHBIM.
Pewams TexcToBbIE 33/1a4l, B KOTOPBIX
CUCTEeMa JIBYX YpaBHEHUH C IByMs
MEPEMEHHBIMHU SIBIISIETCS
MaTeMaTHYECKON MOJIENIbIO pEeabHOTO
npolecca, U UHTEPIPETHPOBATh
pe3yabTaT peHIeHHs] CUCTEMBI

I'nasa 3
DJieMeHTbI NPUKJIATHOH MaTeMATHKH 20
15 Maremaruueckoe 3 IIpusooums npumepwi:
MOJIeTUPOBaHNE MaTeMaTHYECKUX MOJIENIEN peallbHbIX
N CUTYalui; MPUKIAIHbIX 3a/1a4;
16 [IponieHTHBIE pacUYETHI 3 NPUOITHKEHHBIX BETHIHH;
17 IpH6TIKEHHbIE 2 MCIIOJIb30BaHUSI KOMOMHATOPHBIX

e — MPaBUJI CyMMBI U IPOU3BEACHNUS;

CIIy4allHbIX COOBITHI, BKIIIOUAs
18 OcHoOBHBIE NpaBUIIa 3 JIOCTOBEPHBIEC M HEBO3MOKHbBIE
KOMOUHATOPHUKHU COOBITHS; ONIBITOB C PABHOBEPOSITHBIMU
UCXO0JIaMH; MTPEJICTABICHUS
19 qaCTOVTa 1 BEPOATHOCTH 2 CTaTUCTHUYECKUX JaHHBIX B BUJIE
cIy4aiiHOTO COGHITHS TabMLL, JUarpamm, rpauKkos;
20 Knaccuyeckoe 3 UCHOJIb30BAHMA
OIIpEJIeNeH e BEPOSTHOCTH BEPOATHOCTHBIX CBOACTB OKPYIKAIOLIMX
SIBJICHUH.
21 HauansHele cBeneHus o 3 Dopmyauposam:
CTaTHCTHKE onpedeneHus: abCOIIOTHON
Kompobras pabota Ne 4 1 HOTPELTHOCTH, OTHOCUTENIbHON

MOrpeIrHOCTU, JOCTOBEPHOTO CO6LITI/I${,
HCBO3MOKHOT'O CO6LITI/ISI;
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Homep
naparpadga

Coaep:kanue yueOHOT o
MaTepuaja

KoaundecTrBO
JacoB

XapaKTepucTHKA OCHOBHBIX BUI0B
NeATeN1bHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelicTBHIi)

KJIACCUUYECKOE OIpeie/ICeHUE
BEPOSITHOCTH;

npaeuna: KOMOMHATOPHOE IPaBUIIO
CYMMBI, KOMOMHATOPHOE MPABUIIO
MIPOU3BEICHUS.

Onucvlieams 3Tanbl pelIeHus
MPUKIJIAJIHON 3a/1auu.

losachams u 3anuceieams GopMyTy
CJIOKHBIX MPOTIEHTOB. [IpoBOIUTH
MIPOLEHTHBIE PACUETHI €
HCIIOJIb30BAHUEM CIIOKHBIX TIPOIIEHTOB.
Haxooumws TOYHOCTH IPUOIIMKEHUS TI0
Tabnuie npuOIMKEHHBIX 3HAYCHUN
BeNMMYUHBL. VICTIOIB30BaTh pa3inyHbIC
(dhopMBbI 3anTCH TPUOTMHKEHHOTO
3Ha4YeHUsI BeTMIUHBI. O1eHUBAThH
MpUOIKEHHOE 3HAUYECHNE BEITMIUHBI.
IIpo60dums OTBITHI CO CITyYallHBIMU
ucxonaMu. [10sCHATH U 3anUCHIBaTh
bopMyny HaXOXKIEHHS YaCTOTHI
ciy4aitHOTO coOBITHsA. ONUCHIBATH
CTaTUCTUYECKYIO OLIEHKY BEPOSITHOCTH
ciy4aitHoro coobiThs. Haxonuth
BEPOSITHOCTH CITy4ailHOTO COOBITHS

B OIIBITaX C PABHOBEPOSTHBIMU
UCXOJIaMU.

Onucvlgams 3TAIbl CTATUCTUYECKOTO
uccienoanus. OpopmiATh
nHpopMaIrIo B BUIE TAOIUIT U
muarpamm. M3BiekaTs HHQOpMAIIUIO U3
Tabnun u auarpamMm. Haxoauts u
MPUBOJAUTH IPUMEPHI UCIIOJIb30BAHUS
CTaTUCTUYECKUX XapaKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CpEJIHEE
3HauY€HUE, MOJA, pa3Max, MeuaHa
BBIOOPKH

I'naea 4
YuciioBbie MOCIEA0BATEIHLHOCTH

17

22 YuciaoBble
OCJIEI0BATEILHOCTH

23 Apudpmernueckas
nporpeccus

24 CymMma N nepBBIX YICHOB

Ilpusooums npumepuol:
MOCJIEIOBATEIIbHOCTEM; YHCIOBBIX
MMOCJICIOBATEIILHOCTEN, B YACTHOCTH
apuMeTHIeCcKOi 1 reOMeTPHUIECKO
MIPOTPECCUI; UCTIOIB30BAHUS
MOCIIEA0BATEIIBHOCTEN B PEANIbHOM
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apu(pMeTHIECKON YKU3HHU; 3a/1a4, B KOTOPBIX
Iporpeccuu paccMaTpuBalOTCsl CYMMBI €
OECKOHEYHBIM YHUCIIOM CJIaraéMbIX.
25 I'eomerpuueckas 3 4 Onucol6ams.: MOHSTHS
Hporpeccns OCJICI0BATEIbHOCTH, YWICHA
26 CyMMa N [epBBIX WIEHOB 2 MOCJIEZIOBATEIBHOCTH; CLIOCOObI
TeOMETPHHECKOi 3a/1aHus OCIIe0BATEIBHOCTH.
TpOrpeccHu Buviuucnamo dneHsl )
MOCJIEZIOBATEIbHOCTH, 331aHHOM
27 CymMma O6eckoHEeuHOH 2 dopmyIoi n-To YieHa Wiu
reOMEeTPUYECKOMN PEKYpPEHTHO.
MIPOTPECCUH, Y KOTOPOH | ( Dopmynuposams.
|<1 onpeoenenus. apuMeTndecKout
IIPOTPECCUU, TEOMETPHUUECKOM
Kountponsnas padota Ne 5 1 HPOTPECCHI;
ceoticmea YIeHOB T€OMETPUYECKON 1
apupMeTUIECKOil MPOrpeccHii.
3aoasams apuMETHUIECKYIO U
FEOMETPUYECKYIO TPOrpecCun
PEKYPPEHTHO.
3anucvieamo u nosicuams GopMyIIbl
o01mero ujaeHa apupMeTHIECKON 1
reOMETPUYECKON TPOTPECCHIA.
3anucvieamov u doxazvieams. GOPMYIIbI
CYMMBI N MEPBBIX YJICHOB
apuMETHIECKON U TEOMETPUIECKON
nporpeccuit; GopMyIibl, BEIpasKaIOLIUE
CBOMCTBA YWICHOB apU(PMETHICCKON 1
reOMETPUYECKON TPOTrPECCHil.
Buluucnams cymmy 6eCKOHEUHOM
FEOMETPUYECKON POTrPECCHH, y
koTtopoii | q | < 1. [IpencraBusts
OEeCKOHEUYHBIE MTEPHOINYECKHUE TPOOH B
BUJIE OOBIKHOBEHHBIX
IloBTOpEHUE U cUCTeMATH3ALUSA 7
y4eOHOro MmarepuaJa
YnpakHeHus A1 NOBTOPEHMsI Kypea 9 6
KJj1acca
KonTtponpHas padota Ne 6 1
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