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1. IlnannpyemMbl pe3yabTaThl OCBOCHHMS YUeOHOI0 nmpeaMera «AJjaredpa»

[Iporpamma oOecrnednBaeT AOCTIDKEHUE CIEAYIOUIUX PE3yJIbTaTOB OCBOEHHUS 00pa30BaTEIbHOW MPOTPaMMBI OCHOBHOTO OOIIETro
oOpa3zoBaHusi:

Jluunocmmuuie:

1.

© © N o

c(hOpMHPOBAHHOCTh OTBETCTBEHHOCTH OTHOIIEHUSI K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA K CaMOPa3BUTHUIO U
caMO00pa30BaHUI0 Ha OCHOBE MOTHBAlMM K OOYYEHMIO M II03HAHUIO, BBIOOpPY ManpHelmero oOpa3oBaHus Ha Oasze
OPUEHTUPOBKM B MHUpe mnpodeccuil U mnpodeccHOHATbHBIX MPEANOUYTEHUN, OCO3HAHHOMY MOCTPOCHHUIO WHJMBHUAYaTbHOU
00pa3oBaTeIbHON TPACKTOPUH C YUYETOM YCTOMUMBBIX MO3HABATEIBHBIX HUHTEPECOB;

c(OPMUPOBAHHOCTh IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W
OOIIECTBEHHOM MPaKTUKU;

C(i)OpMI/IpOBaHHOCTB KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH B O6HIGHI/II/I H COTPYAHHNYCCTBC CO CBCPCTHUKAMH, CTApIINMHU U
MJIaJOIMMH, B 06p330B3T€JIBHOI>i, 06IH€CTB€HHO HOHGSHOﬁ, y‘IG6HO-HCCJ’IGI{OB&TGJ’IBCKOVI, TBOp‘I@CKOﬁ H OpyIrux BHAAX
JACATCIIBHOCTH,

YMEHHE $ICHO, TOYHO, 'PAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M IMCBMEHHOW pEYM, IMOHMMATh CMBICI IIOCTABJICHHOU
3a71a4M, BBICTPANBaTh ApryMEHTALMIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEDHI;

Ipe/ICTaBIICHUE 0 MaTeMaTHUYECKOM HayKe Kak cepe ueIoBeuecKon AesITeIbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH
JUTSL pa3BUTHS ITUBUIIU3ALINN;

KPUTUYHOCTH MBITIUICHUS, YMEHUE PACTIO3HABATH JJIOTHYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh THIOTE3Y OT (PaKTa;
KpEaTUBHOCTH MBIILJICHUS, MHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTH TIPH PEIICHUH alreOpandecKuX 3a/1ay;
YMEHHE KOHTPOJIMUPOBATH MPOLECC U PE3YIbTAT yUeOHOU MAaTEMAaTUYECKOU JIESITEIbHOCTH;

CIOCOOHOCTH K AMOIIMOHATIBHOMY BOCIPUSTHIO MAaTEMAaTHUYECKUX OOBEKTOB, 33/1a4, PEIICHUMN, PacCCy K JCHUN.



Memanpeomemmubvie:

1. ymeHue CaMOCTOSTENBHO IUIAHUPOBATh albTEPHATHUBHBIC MYTH JOCTHUXKEHUS ILieJied, OCO3HAaHHO BbIOMpaTh HaumboJiee
s PeKkTUBHBIE CTIOCOOHI PEIIeHUs] YUeOHBIX 1 MMO3HABATEIbHBIX 3a]1a4;

2. yMEHHE OCYIIECTBIATH KOHTPOJb MO PE3yJbTaTy U MO CHOCOO0Y NEHCTBUS HAa YPOBHE MPOHM3BOJLHOTO BHUMAHHUS U BHOCHUTH
HE0OXOIUMbIE KOPPEKTHUBHI;

3. YMCHHUC aICKBATHO OCHHBATL IIPABUJIBHOCTD UJIH OITMOOYHOCTD BBITIOJTHEHUS yqe6H01>'I 3aJa4u, e€ O6’E>CKTI/IBHYIO TPYAHOCTD
1 COOCTBEHHBIE BO3MOKHOCTH €€ PCUICHUSA,

4. oco3HaHHOE BJIaACHUC JIOTUYCCKUMH HeﬁCTBHHMI/I OIIPpCACICHUA HOHSITPIﬁ, O606IIICHI/ISI, YCTAHOBJICHUA aHaHOFHﬁ,
KﬂaCCI/I(l)I/IKaIII/II/I Ha OCHOBC CaMOCTOATCIBHOI'O BI)I60pa OCHOBAHUM U KpUTCPUCB, YCTAHOBJICHUA POJO-BUJOBBIX CBHBCﬁ;

5. YMCHHUC YCTAHABJIINBATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKICHUC, YMO3AKIIIOUCHUC (I/IHIIyKTI/IBHOG,
ACAYKTUBHOC U I10 aHaJIOFI/II/I) N BBIBOJBI,

6. YMCHHUC CO3daBaTb, IMPUMCHATH H Hp606p330BLIBaTI> 3HAKOBOCHUMBOJIIMYCCKUC CPCACTBA, MOICIIM W CXCMbI JId PCHICHUSA
y‘{€6HI>IX U ITI03HABAaTCJ/IBHBIX 3aJ1a4,

7. yMEHHE OpPTaHM30BHIBATh YU4EOHOE COTPYJAHHUYECTBO U COBMECTHYIO JICATEIHHOCTh C YUYUTEIIEM U CBEPCTHUKAMU: ONPEACISATH
eI, pacrpeneiacHie GyHKIUH U poJied y4acTHUKOB, B3aUMOJICHCTBHE M OOIIHME CIIOCOOBI paboOThI; yMEHHE paboTaTh B
IpyIINe: HAXOUTh O0IIee PEIICHNEe U pa3peniaTh KOH(DIUKTH Ha OCHOBE COTJIACOBAHHMS TIO3HIIMNA U yU€Ta MHTEPECOB; CIyIIATh
naptHEpa; GopMyIHpPOBaTh, APTYMEHTHPOBATH H OTCTaNBATh CBOE MHCHHE;

8. chopmupoBaHHOCTH y4eOHOW W OOIENOJb30BATEILCKOM KOMIIETEHTHOCTH B OO0JAcCTH HCITONB30BaHUS WH()OPMAIIMOHHO-
KOMMYHUKalIMOHHBIX TexHosorui (MKT-koMneTeHTHOCTH);

9. IICPBOHAYAJIBHBIC IIPCACTABICHUA 00 HACAX U O MCTOJAaX MATCMATHKH KaK 00 YHUBCPCAJIIBHOM A3BIKC HAYKHM WM TCXHHUKH, O
CPCACTBC MOACINPOBAHNA SIBJICHUU U IIpOLECCCOB;

10.ymeHre BHIETh MAaTEMATHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallMd B JIPYTUX IUCIUIUIMHAX, B OKpYXaromieh
KU3HU,



11.ymeHre HaXOAWTh B PA3NMUYHBIX MCTOYHUKAX HH(OpPMALMIO, HEOOXOAUMYIO JJIs PEHIeHUS MaTEeMaTHYECKUX MpodsieM, U
MPEACTaBIATh €€ B MOHATHON (hOopMe; MPUHUMATH PELICHUE B YCIOBHUSAX HEMOJHOW U M30BITOYHOM, TOYHOM U BEPOSTHOCTHOU
uH(popMaIuy;

12.YM€HI/IG IIOHUMAaTb MW HCIIOJIIB30BATh MATCMATHYCCKHE CPCACTBa HArJAJHOCTHU (pI/ICYHKI/I, YCPTCIKHU, CXCMbI H I[p) JJIA
HIUIIOCTpaln, HHTCPIIPCTAl, apryMCHTAIINH;

13.YM€HI/Ie BBIABUTATh TUIIOTC3hI IIPHU PCIICHUHA y‘le6H]':»IX 3aa4 U IIOHUMAThb H€O6XOIII/IMOCT]':: HX IIPOBCPKHU,
14.YM€HI/Ie MNPUMCHATb MHAYKTUBHBIC 1 NCAYKTHUBHBIC CIIOCOOBI paccymz[eHHI}'I, BUACTH PA3JIMYHBIC CTPATCTUU PCUICHUA 3a/1a4;

15.monnmanue CYITHOCTHU aJITOPUTMUYCCKUX Hpe}IHI/IcaHI/Iﬁ U YMCHHC HGﬁCTBOBaTB B COOTBCTCTBHMU C TNPCAJIOKCHHBIM
AJITOPUTMOM;

16.yMeHHE CaMOCTOSITCIIBHO CTAaBUTh II€JM, BBHIOMpPATh W CO37aBaTh AJITOPUTMBI JUIS PEHICHUS YYCOHBIX MaTEMaTHYCCKUX
pooeM;

17.YM€HI/I€ INIAHUPOBATDH U OCYIICCTBIATDH ACATCIbHOCTDL, HAIIPABJICHHYIO HAa PCIICHUC 3aa4 UCCICAOBATCIIBCKOI'O XapaKTepa.

lIpeomemmnuie pezyromameol.

BbInyCKHUK HAY4UTCsl B 7-9 kJjaccax (s WCIOJNB30BaHHUS B TIOBCEHEBHOW XU3HU M 00ECIEYCHHUS BO3MOYKHOCTH YCIICIITHOTO
MPOJIOJHKEHUST 00pa30BaHMs Ha 0A30BOM YPOBHE)

J1eMEeHTbI TCOPHUHU MHOXKECTB U MaTeMaTH4eCKoi JOruKn

- OHepI/IpOBaTb Ha 0a30BOM ypOBHel IMOHATUAMHU MHOKCCTBO, 3JICMCHT MHOKCCTBA, IIOAMHOKCCTBO, IIPUHAAJICIKHOCTD,
— 3aJaBaTb MHOXKCCTBA IICPCUUCIICHUCM UX 3JICMCHTOB,

— HaXOJUTh IICPCCCUCHUC, O6T>€I[I/IHGHI/I€, IIOAMHOXXCCTBO B HpOCTefIHIPIX CUTYyaAlHAX;

— OIICpHUPOBATH HA 0a3oBOM YPOBHC INOHATUAMU: OIIPCACIICHUC, aKCHMOMA, TCOPCMA, TOKA3aTCIbCTBO,

131ech 1 nanee — pacnozHaBaTh KOHKPETHBIE IPHMEPBI OOIIMX MOHATHI 10 XapaKTEPHBIM MPU3HAKAM, BBITIOJHATH JIEHCTBUS B COOTBETCTBHH C OMPEIETEHUEM M MPOCTEWIIAMHU
CBOMCTBaMHU IOHATHH, KOHKPETU3UPOBATH MPUMEPAMHU OOIIHME TIOHATHS.
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— NIPUBOJMTH IPUMEPHI U KOHTPIPHUMEPBI IS TOATBEPKACHUSA CBOUX BBICKa3bIBAHUM.

B noBceAHEBHOW KWU3HU U ITPU U3YYEHUHU IPYTUX NPEAMETOB:
v/ HCIOJIb30BaTh rpaduueckoe MpeacTaBIeHue MHOKECTB ISl OIMCAHUS PEATbHBIX MPOLECCOB M SIBJICHUM, MIPU PEIICHUN
3a/1ay APYTUX y4eOHBIX IPEIMETOB.

Yuciaa
— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMU: HATypaJbHOE YHCIO, I1EJ0€ YHUCIIO0, OOBIKHOBEHHAs APOOb, JECSITHYHAS
IpoOb, cMeIIaHHast APo0b, palloHATbHOE YUCII0, UPPAIMOHATBLHOE YHCIIO, apu(METHUECKHUIN KBaIpaTHBI KOPEHb;

— MepeBOAUTH OJIHY (GOpMY 3allUCH YUCia B APYTYIO;

— UCIIOJIb30BAaTh CBOMCTBA YMCEI U MTPABUJIA IEUCTBUI IIPU BBINIOJIHEHUN BBIYMCIIEHU;

— UCIIOJIB30BATh NPHU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHNN BBIUYMCICHUI U PEILIEHUU HECTIOKHBIX 33/1a4;
— BBIIOJIHATH OKPYTJIEHUE PALIMOHAIIBHBIX YMCE B COOTBETCTBUU C IIPABUIIAMU;

— OLICHUBATh 3HAYEHUE KBAJIPATHOIO KOPHS U3 IIOJOKUTEIBHOIO LIEJIOr0 YHCIIA,

— PAacno3HaBaTh PALMOHAIBHBIE U UPPALIMOHAJIBHBIC YUCIIA;

— CpPaBHUBATh YMUCIIA.

B noBce/IHEBHOW KU3HU U NPU U3YYEHUH JAPYTUX MPEIMETOB:
v/ OLIEHUBATH PE3YJIHTATHI BEIYUCICHUH [IPU PEIICHUH IPAKTHYECKUX 3a1aY;

v’ BBINOJIHATH CPABHEHHE YKUCEN B PEAIbHBIX CUTYaIUSX;
v/ COCTaBIIATH YHCIIOBBIE BHIPAKEHHS TP PELICHUU IPAKTHUECKHUX 3a/1a4 U 3a]a4 M3 APYTUX YIEOHBIX MIPEIMETOB.

ToxnecTBeHHBbIE MPEeOOPA30OBAHUS
— BBINOTHATE HECOXKHBIE MPEOOpPa30BaHUs IS BBIUMCIICHUS 3HAYCHUH YHCIOBBIX BBIPAXKCHHM, COACPXKAIIUX CTEIICHU C
HATYpaJIbHBIM ITOKa3aTejIeM, CTCIICHHU C HYJICBBIM ITOKA3aTeJIeM, CTETICHH C TEJIBIM OTPHUIATEILHBIM MTOKA3aTeIIeM;



BBIINMOJIHATH HECJIOZKHBIC npeo6pa3OBaHm1 OCIbIX BBIp&)KGHPIﬁI pPacCKphbIBATh CKO6KI/I, IIPpHUBOANTH HOI[O6HBI€ cJlaraCMbIC,

WCIIOIB30BaTh (POPMyJIBI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH, Pa3HOCTb KBAJApPATOB) IJis
YIIPOLIECHUS BBIYUCIEHUN 3HAYCHU N BBIPAXKECHUM;

BBITNIOJIHATH HECJIOKHbBIE TPE0OPa30oBaHus JPOOHO-TMHENHBIX BbIPAKEHHUI U BhIPAXKEHUHN C KBaIpATHBIMU KOPHSIMHU.

B noBceiHEBHOM KM3HU M IPU U3YVYCHUHU APYTUX IPSIMETOB:

v MMOHUMATb CMBICJI 3allMCH 9YUCJIda B CTAHAAPTHOM BUC,
v OIICPUPOBATH HA 0a3o0BOM YPOBHEC IMMOHATUEM «CTaHAAPTHAA 3alIMCh YHUCJIa»,
v YMETb NPCACTABIIATHL YUCJId B KCTAHAAPTHOM BHUIIC).

YpaBHEHUS ¥ HEPABEHCTBA

OHepI/IpOBaTB Ha 0a30BOM YPOBHC NNOHATHAMMA: pAaBCHCTBO, YMCJIOBOC PABCHCTBO, YPABHCHUC, KOPCHb YPABHCHUS, PCIICHUC
YpaBHCHH:, YU CJIOBOC HCPABCHCTBO, HCPABCHCTBO, PCIICHUC HCPABCHCTBA,

IMPOBEPATH CIIPABCIJIMBOCTD YHUCJIOBBIX PABCHCTB U HCPABCHCTB,

pemarh JIMHEHHbIE, KBaJpaTUYHbIE M TMPOCTEHINe IPOOHO-pallMOHAIbHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA,
CBOJSIINECS K HUM,

pelaTh CUCTEMbI HECIOKHBIX JTUHEHHBIX, KBAAPATUYHBIX U MPOCTEHIINX APOOHO-pAllMOHATBHBIX YPABHEHHH, HEPABEHCTB;
IIPOBEPSITH, SABIISETCS JIU JAHHOE YHUCIIO PEIIEHUEM YPABHEHHUS (HEPABEHCTBA);
peniaTh KBaJpaTHbIE ypaBHEHU 0 (popmyIie KOpHEH KBapaTHOTO YpaBHEHUS;

M300pakaTh PEIICHNUsS] HEPABEHCTB M KX CUCTEM Ha YMCIIOBOM MPSIMOM.

B HOBCGI[HCBHOﬁ KHW3HH U ITPH M3YYCHHNHW JPYIUX TPECIAMCTOB.

v/ COCTaBIIATh W pEIlaTh JIMHEWHBIE YPABHEHUS M WX CHCTEMBI NPU PEIICHWW 3aj]ia4, BO3HHUKAIOIIMX B JPYIUX y4eOHBIX
MpeIMeTax.



DyHKUUH

HaXOJUTh 3HaUeHUE (PYHKLMHU 110 33JAHHOMY 3HAUEHHIO apryMEHTa;
HaXOJUTh 3HaYEHUE apryMEHTa 0 33JaHHOMY 3HAYEHUIO (PYHKIIUU B HECIOXKHBIX CUTYaLUsX;

ONpEENATh MOJ0KEHUE TOUKHU N0 €€ KOOPJAMHATaM, KOOPJAUHATHI TOUKHU IO €€ MOJ0KEHHUIO Ha KOOPAUHATHON MJIOCKOCTH;
«Yutars rpaduku QyHkuuii» (Mo rpa@uky HaXOJUTh OCHOBHBIE CBOMCTBA (DYHKIIMM): 00JIACTh OINpEAeNIeHUs, MHOKECTBO
3HAUEHUN, HYIM (YHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pAacTaHUs M YObIBaHMs, HauOoOJblIEe U
HauMeHblIee 3HayeHue QyHKIUU, MAKCUMYM U MUHUMYM (DYHKIIMH, YETHOCTh (HEUETHOCTh) (PYHKIIUY;

CTpOUTh rpaduiku PyHKIUNA: TUHEHHOM, KBJAPAaTUUYHON U 0OPAaTHOM MPONOPIIMOHAITBHOCTH;

NpOBEPSTh, SIBISETCA JU JaHHBIA Tpaduk rpaduxoM 3anaHHON GyHKUMM (TMHEHHOW, KBaJApaTU4YHOUM, 0OpaTHOMN
IPOMOPLHUOHATIBHOCTH);

OTIpeIeNSITh MPUOIMKEHHbIEC 3HAUYEHUSI KOOPAMHAT TOUKH TepeceueHus: rpa@uKoB ¢ yHKIIHIA;

OlepupoBaTh Ha 0a30BOM YPOBHE MOHSITHSMU: IOCIEIOBATEIBLHOCTh, apudmeTndeckass MporpeccHs, reoMeTpuyeckas
nporpeccus;

pelaTth 3a7a9d Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh IMOIYYCH HEMOCPEACTBEHHBIM TOJICYETOM 0€3 MPUMEHECHHUS
dbopmyi.

B HOBCG,Z[H@BHOﬁ KHU3HU U IIPpHU U3YUYCHUHN APYI'UX IIPEIAMCTOB.

v’ HCIOJIBb30BaTh TPaQUKH PEANbHBIX IPOLECCOB M 3aBHCUMOCTEM Ul ONpEAEIeHHs WX CBOWCTB (HauOOJbIIME U
HAaWMEHBIITUE 3HAYEHUS, TPOMEKYTKHA BO3PACTAHUS U YOBIBaHMS, 00IACTH MOTOKUTEIBHBIX U OTPUIIATEIHHBIX 3HAUYCHUN
U T.IL.);

v’ UCIIONIb30BaTh CBOMCTBA IMHEHHON (QYHKIMH U €€ TpaduK pH pEIIeHUH 3a1a4 U3 APYTuX y4eOHBIX IPEIMETOB.

CratucTuka v TeOpHus BepOSITHOCTE
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— lMeTh mnpenacTaBieHUE O CTATUCTUYECKHX XAPAKTEPUCTHUKAX, BEPOSITHOCTU CIYyYaHOIO COOBITUS, KOMOMHATOPHBIX
3a/ayax;

— peuaTh NpocTerIIne KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOTO U OPraHU30BaHHOTO Nepedopa;
— MPEeACTaBIATh AaHHbIEC B BUJIE€ TAOJIMII, 1UarpamMmm, rpaduKos;

— 4uTaTh UH(GOPMAIIUIO, TPEICTABICHHYIO B BUI€ TaOIUIIbI, AUarpaMMbl, rpaduka;

— OIpEeAeNATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBbIX HA0OPOB;

— OLIGHUBATh BEPOSTHOCTH COOBITHS B MPOCTEUIITNX CIyUasix;

— HMETb NMPEJCTaBICHUE O POJIM 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SBJICHUSIX.

B noBce1HEBHOM KM3HU M IPU U3YVYCHUHU APYTUX IIPSIMETOB:
v OOCHUBATH KOJIMYCCTBO BO3MOKHBIX BAPUAHTOB MCTOJ0M Hepe60pa;

v’ UMeTb MMpCaACTABJICHUC O POJIN ITPAKTUICCKU JOCTOBCPHBIX U MAJIOBCPOATHBIX CO6BITHﬁ;

v CpaBHHUBATH OCHOBHBLIC CTATHUCTHUYCCKHC XAPAKTCPUCTUKHU, IIOJYUCHHBIC B IIPOLCCCC PCIICHHA HpI/IKJIa,Z[HOI;'I 3aJa4H,
HU3YyUCHUS PCAJIBHOI'O ABJICHUSA,

v/ OlLIEHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIA U SBJIEHHH B HECIOKHBIX CHUTYaIUSX.

TexkcToBBIC 3a1a9N
— PemaTe HeclIOKHBIC CIOKETHBIC 3a1a4M PA3HBIX THIIOB Ha BCE apU(PMETHUSCKHUE ICHCTBHS;

— CTPOWTH MOJEINb YCIOBUS 3a7a4u (B BHJIE TaOIHUIIbI, CXEMbI, PUCYHKA WJIM YpaBHEHHS ), B KOTOPOU JaHbI 3HAYEHUS JIBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEbI0 TOMCKA PELICHUS 3a/1a4H;

— OCYIIECTBIATH CIOCOO MOWCKA PEIICHHS 3a/1add, B KOTOPOM PACCYKICHHE CTPOUTCA OT YCIOBHUS K TPEOOBAHUIO WIIH OT
TpeOOBaHUS K YCIOBHIO;



— COCTaBJIATH IUIaH PEUICHUS 3a]1auu;
— BBIJEJATH 3TAIbl PEIICHUS 3a]a4H;
— MHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YyJIbTAThI B 33]]a4€, UCCIEA0BATh MOTYYEHHOE PELICHUE 3a/1a4u;

— 3HATh Pa3IMYUE CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKU;

— peulaTh 33Jja4M Ha HAXO0KJIEHHWE YacTH YMCIIa U YMCIia M0 €ro YacTu;

— pemaTh 3aJa4d pa3HbIX TUMOB (Ha paldOTy, HAa MOKYNKH, HAa JIBUJKEHUE), CBA3BIBAIOLIUX TPU BEJIMYUHBI, BBIACIATH 3TH
BEJIMYUHBI U OTHOIIICHUSI MEXITY HUMH,

— HaXOJWTb MPOIEHT OT YUCJIa, YUCIO MO MPOILIEHTY OT HETr0, HAXOAUTh MPOIEHTHOE CHIYKEHHE WIIM MPOIIEHTHOE MOBBIIICHHUE
BEJIMYUHBI

— pelaTh HECJIOKHBIE JIOTUYECKHUE 3a/1a4l METOZOM PACCYKICHUI.

B noBceiHEBHOM KM3HM U IIPU U3YYCHUU APYTUX MPESIAMETOB:
v BBIABUT'ATH THUIIOTC3bI O BOSMOJKHBIX IMPCACIbHBIX 3HAYCHHUAX HCKOMBIX B 3a1da4€ BCIIMYNH (I[GJIaTB HpI/IKI/IIlKY).

HUcropust MmaTeMaTUKH
— OnuceBaTh OTAETIbHBIE BBIJAIOIINECS PE3YIIbTAThI, HOJYYEHHBIE B X0JI€ PA3BUTUS MAaTEMATUKHU KaK HAYKH;

— 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBS3H C OTEUYECTBEHHON U BCEMUPHOU UCTOPUEH;
— TIOHMMAaTh POJIb MAaTEMATHUKU B pa3BuTuu Poccum.

MeToabl MaTEMAaTHKH
— Bp1OupaTh NOAXOAANINN U3YYSHHBIM METOJT JIJIs PEIICHUS U3yYSHHBIX TUIIOB MaTEeMaTHUYCCKHUX 3a/1aY;

— IlpuBoauTh npuUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B OKPYXKAKOIIEH JEHCTBUTEIBHOCTA M IPOU3BEICHUSAX
HCKYCCTBa.

11
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J1eMeHTbI TCOPHUHU MHOYKECTB U MaTeMaTH4YeCKOH JIOTrMKH

Onepupoeamb NOHAMUAMU . onpe()eﬂeﬂue, meopema, akcuoma, MHOIHcecmeo, XapakmepucmukKu MHoacecmea, 31eMEeHm
MHOoHCecmea, nycnoe, KOHedHoe u beckoneunoe MHOIHCECMEO, I’lOdMHODfC'eCl’nSO, l’lpuHClaﬂleCHOCWZb, BKJIIOYECHUE, pABEeHCMEB0
MHOIHCECMB,

u306pa9fcamb MHOIHCecnea U ONMHOULEHUE MHOIHCECME C NOMOULbIO KPY2cO6 QzZJzepa,'
onpedeﬂﬂmb I/lpuHa()]Ze.?fCHOCI’I’lb dllemMerRma MHoaIHcecmey, 00veouHenuro u nepeceveHuro MHoacecmse,
3a0a6amb MHOINCECMEBO C NOMOUWbIO NEPEHUCTIEHUS ITIEMERM OB, CII06ECHO20 ONUCAHUA,

onepuposambsv NOHAMUAMU. 6bICKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCMb B6blCKA3bl6AHUA, OompuyaHue 6blCK613b16aHu1/7,
onepayuu HAO BbICKA3bIGAHUAMIU: u, Ui, He, yCJl10O6HblE B8bICKA3bI6AHUA (MMI’ZJZMKCZZ/;MM),'
CMmMpoumbs 6blCKA3bI6AHUL, OMPUYAHUA 8bICKA3bIBAHUIL.

B noBceiHEBHOM KM3HM U IIPU U3YYCHUU APYTUX MPESIAMETOB:

v cmpoums yenovdkKu yMOS’aKJZlO’-leHMﬁ HA OCHOB€E UCNOb3068AHUA NPABUT JIOCUKU,

v ucnoavzoeanib MHoalcecmea, onepayuu ¢ MHoacecmedmu, uUx zpacjmqeawe npedcmaeﬂeHue 05l ONUCAHUA peailbrHblx
npoyeccos u AeneHull.

Yuciaa

Onepupoean% NOHAMUAMU. MHOIHCECME0 HAMYPAIbHLIX HYUCE, MHONCECMBO UEJNbIX UYUCENl, MHOIMHCEeCMBO pPAUYUOHATbHbLIX
uucen, uppayuordajilibHoe Yuciuo, KGLIOPQH’IHbZIZ KOpEeHb, MHOIHCECMEBO oelicmeumenbHblx uucein, ceomempudeckas
unmepnpemayus HamypalbHblX, yelblx, payuoOHAIbHDBIX, oelicmeumenbHblix qucen,

NOHUMAMb U 0OBACHAMb CMBICIL I/l03LlI/!M0HH0MV 3anucu HamypajibHoco ducia,
6bINOJIHAMb 6bIYUCIEHUA, 6 MOM YUCE C UCNOIb30BAHUEM NPUEMOB PAUYUOHATIbHBIX 6bl'{1/lCJl€H1/llz,’

6bINOJIHAMb OKpY2leHUe padyuOHAJIbHblX Yuces C 3A0aHHOU MOYHOCMbIO,
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—  CPasHuBamv payuUoHaIbHble U UPPAYUOHATbHBIE YUCA,

—  npeocmasnamsb payuoHalIbHOe YUCIO 8 8UOE 0eCAMUUHOL OpooU

—  YHOpsA00YUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE OOLIKHOBEHHOU U 0eCAMUYHOU OPOOU;
— naxooums HO/[ u HOK uucen u ucnonv3oeamos ux npu peuweHuu 3a0ay.

B noBce/1HEBHOM KM3HU U NIPU U3YUYEHUHU JIPYTUX TPEIMETOB:
V' npumensme npasuna NPUOTUNCEHHBIX SbIYUCICHUT NPU PeUeHUul NPAKmu4eckux 3a0ay U peueHuu 3a0ay Opyux

VUeOHbIX NPeoMemos,

V' 6bINONHAMb CPABHEHUE Pe3YIbMamoé 6bIYUCIeHUL NPU PeueHuy NPAKmuYeckux 3a0ay, 6 mom 4ucie npubIuUiCeHHbIX
BbIYUCTCHULL,

v cocmaensame u OYeHUu8amv YUCI06ble BbIPANCCHU NPU PEueHul NPAKMUYeckux 3a0ay u 3a0ay u3 Opy2ux yu4eOHbuIX
npeomemos,

v 3anucsuledmsv U OKpY2iAmb 4YUC/IO6ble SHAYCHUS PEAIbHBIX 6CJIUYUR C UCNOTb308AHUEM PA3HBIX CUCIEeM USMEPEHUA.

ToxnecTBeHHBIE MPEOOPA30OBAHHUS
—  Onepuposamuv NOHAMUAMU CIENeHU C HAMYPATbHLIM NOKA3AmeieM, CIenetu ¢ YeablM OmpuyamenibHbiM noKa3amenem;

— 6blNOoJIHANb npeo6pa308aHuﬂ uejlblx 6blpd9f€€HMﬁ.' oelicmeusi ¢ 0OHOYIeHAMU (C]lO()fceHue, evldyumanue, yMHoofceHue),
oelcmeusi ¢ MHO20YleHamu (CJZOQfCQHI/le, evlyumarHue, yMHOcheHue),'

— 6bINOJIHAMb pa3l0HCeHUe MHOCOUYJIEHOB8 HA MHOJMICUmenu OOHUM U3 CNocobo8. 6blHeceHue 3d CK06Ky, cpynnupoeKa,
ucnoJjib3oearue ¢0pjl/ly]l COKpAUWEHHO2CO YMHOIMCEHUA,

— 8bloenamb K8aopam CyMMbl U pa3HOCU OOHOUIEHO8;
—  pacKiaovl8ams HA MHOMICUMENU K8AOPAMHbIL MPexXUieH;

— GBbINOJIHANDb npeo6pa308auuﬂ 8blp(19iC€Huuv, codepafcau;ux cmeneru ¢ yeavblmu ompuyameslbHbiMU nokazamesimu,
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nepexodumb om 3anucu 8 sude cmenetu ¢ UENbIM OmpuyamelbHblM noxkasamejiem K 3anucu 6 suoe 0p06u;

BLINOIHAMb NPeoopazosanus OpoOOHO-PAYUOHATILHBIX BbIPANCEHUN: COKpaujeHue Opobel, npusedeHue aneedpaudeckux
Opobell K 0bwemy 3HaMeHameno, ClOdNCeHUe, YMHOMCeHUe, 0elleHue aleedpauiyeckux opobell, 803eedenue aneedpauieckou
OpobU 8 HAMYPANLHYIO, HYNEBYI0 U YETVI0 OMPUYAENbHYI0 CIEeNneHU,

8BINOIHAMb NPE0OPA308AHUS BLIPANCEHUL, COOEPHCAUJUX KBAOPAMHbBIE KOPHU,
8b10e1Mb KAOpam CyMMbl UU PAZHOCMU O8YYIeHA 8 8bIPANCEHUSIX, COOEPAHCAUUX K8BAOPAMHbBLE KOPHU,

8bINOIHAMb NPE0OPA308AHUS BLIPANCEHULL, COOEPHCAUIUX MOOYTb.

B noBce1HEBHOM KM3HU M IPU U3YVYCHUHU APYTUX IIPSIMETOB:

4 6blNOJIHAMb npeo6pa306aﬂuﬂ u oelicmeus ¢ yuciaamu, 3dnUCaAHHbIMU 6 cmaHOapmHOM 61408,'

V' 8bINOAHAMb NPEOOPA30EAHUSL ANI2eOPAUYECKUX 6bIPANCEHUT NPU PeUeHUU 3a0ay OPY2Uux YUeOHbIX NPeoMemos.

YpaBHeHUs U HEPABEHCTBA

Onepuposamv NOHAMUAMU: YpaGHeHUe, HEePABeHCMBO, KOpPEeHb YPABHEHUs, peuleHue HepaseHcmed, pPAGHOCUIbHbIE
ypaeHeHus, 0b1acme onpeoeienus: ypasHeHus (Hepagencmed, Cucmemvl YPasHe Ul Uil HepageHCma),

peuiams JuHeliHble YPAGHEeHUs U YPABHEHUS, CBOOUMbLE K TUHEUHBIM C NOMOULbIO MONCOECMBEHHbIX NPeodpa3068aHuUlL,
peulams K6aopamubvie YPAaeHeHUs U YPABGHEHUs, CBO0UMbIE K KBAOPAMHBIM C NOMOWbIO MOHCOECMBEHHbIX NPeoOPa308aHULL,

peutamsv OpoOHO-TUHElHblE YDABHEHUSL,

peuiams npocmetiuiue uppayuoHanbisie ypasnenus suoa | f (x) =a, \/f (x) = \/g (x), \/f(x) = g(x);

n
pewiams ypaguenus guoa X =a;
pewiams YpagHeHusi CHOCOOOM PA310AHCeHUS] HA MHOMCUMENU U 3AMEHbL NePeMEHHOU,

UCNOIL308aAMb MEMOo0 unmepeaios 0515 peuernus yeivblx U dpo6n0-pauu0Hanbezx HepaeeHcme,



15

— pewaniov JUHelHble YpAaeHEHUA U HepABeHCMBA C napamempamu,
— peuambsb HeCH0JCHble Keac)pamele YpasHeHUs ¢ napamempom,
— peuambsb HeCHO0ICHble CUCMEMDbl JIUHEUHBIX ypaeﬂeﬂuﬁ C napamempamu,

— peuambs HeCN0ICHble YPABHEHUA 6 Yejlblx YUCTAX.

B noBce/1HEBHOM KM3HU U NIPU U3YUYEHUHU JIPYTUX TPEIMETOB:
v’ cocmaensime u peuiame IuHElHble U K8AOPAMHbIC VPAGHEHUS, VPAGHEHUs, K HUM CEOO0SUUCCs, CUCIEMbl JTUHCUHbIX
VPaeHeHUll, HepageHCcms Npu peuleHul 3a0ay Opyeux y4eoHblx npeomemos;

v\ 8bINOIHAMb OYEHKY NPABOON0006UsL Pe3YIbMAmos, NOLY4AeMbX NPU PEULeHUU TUHCUHBIX U KEAOPAMHbIX YPAGHEHUU U
cucmem JUHEUHbIX YPAGHEHUI U HePABEHCME NPU PeuleHUU 3a0ay Opyeux y4eOHblx npeomemos;

v’ gblOupams coomeemcmeyowue YpaeHeHus, HepaseHcmed Uiy ux cucmemvl 0N COCMABICHUS MAMeMAMUYEcKoll
MoOenu 3a0aHHOU PeatbHOl CUMYayul Ul NPUKIaAOHOU 3a0ayu;

v yMmemb UHMeEpnpemuposams NONYHEHHbIU NpPU Peuenul YPAGHeHUs, Hepa6eHCMed Ul CUCHEeMbl De3yibmam 6
KOHmMeKcme 3a0anHOU PeaibHOl CUmyayuu uiu NPUKIAOHOU 3a0ayu.

DOyHKUUHA

—  Onepuposams nouwsmusmu. QYHKYUOHAIbHASL 3A8UCUMOCMb, (DYVHKYUSA, 2pa@urk @QYHKYuu, cnocobvl 3a0anusi (QyHKYuu,
apeymenm u 3HauveHue QYHKyuu, 001acms OnpeoeieHuss U MHOJICECM80 3HAYeHUll QYHKYUul, HYIU QYHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMBA, MOHOMOHHOCMb (DYHKYUU, YeMHOCb/HeUemHOCMb OYHKYUU,

.. . . . . k
— cmpoums epaghuKy TUHEUHOU, K8AOPAMUYHOU QYHKYUL, 00pAMHOL NPONOPYUOHATbHOCMU, PYHKYUL 6uda y = a + -
X

— Ha npumepe JUHEUHOU U K8AOPAMU4HOU GYHKYUll UCnonwb3oeamsv npeobpazosanus epagura ynxyuu Y=F(X) ors
nocmpoenus cpaguxos Gynkyutt y = af (kx +b) + ¢,y = f(|x]), y = |f(x)];
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Ha npumepe zpagpuxos ypasmenuiilx| + |y| = a, x? + y? = a cmpoums 2paguxu ypasnenuiilx — xo| + |y — yo| = a u
(x = x0)* + (y = ¥0)* = a;

cocmasniams YpasHeHusi NPSAMOL N0 3A0AHHbIM YCIOBUAM. NPOX0Oosawel yepe3 08e MoUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU,
npoxoosuel yepez OAHHYI0 MOYKY U NaAPALIeIbHOU OAHHOU NPAMOLL,

uccnedosams YYHKYur no ee epagpuxy;
HAXo0umv MHOIICECMBO 3HAYEHUL, HYJIU, NPOMEICYMKU 3HAKONOCOSHCIEA, MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,
oOnepuposamv NOHAMUAMU. YUCTI08AsL NOCTE008AMENLHOCIb, APUPDMEMULECKAs NPOPeCCUsl, 2e0MempuiecKkas npocpeccusl,

peuams 3a0ayu Ha apuQMemuyecKyro U 2eoMempuiecKyro npocpeccuro.

B noBce1HEeBHOM KM3HU M IPU U3YVYCHUHU APYTUX IIPSIMETOB:

4 uunocmpupoeanib ¢ NOMOULbIO zpad)uka PeAbHYI0 3Ad6UCUMOCNTb UIU npoYyeCcC No Ux xapaKkmepucmuxkam,

v’ ucnonvzoeame ceolcmea u 2paguk K6aOPaAMudHoU QYHKYUYU NPU Peuenuy 3a0ay u3 Opy2ux y4eOHblx npeomemos.

TexkcToBBIC 3a0a9U

Pewamo npocnivle U CJl02CHble 3a0ayu PA3HbBLX Munoes, a maxaitce 3a0a4u NOBLILUEHHOU mpy()Hocmu;

UCNONB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHbIX 3a0ayi OJisi NOCMPOeHUsl NOUCKOBOU cXembl U
peuienus 3a0au;

paziuuams Mooeib meKCma u Mooeb peuleHus 3a0adu, KOHCmMpyuposams K 0OHOU MOOeNU PeuleHUst HeCI0HCHOU 3a0adu
PpazHvle Mooeu mekcma 3a0adu;

3HamMob U NPUMEHAMb 00a CNOcoba NOUCKA peuleruss 3a0a4 (om mpebo8arus K yClo8ur0 U Om Yciosus K mpebo8anuo);
MOOeUpo8amsb paccyiHcOeHus npu NOUCKe peuleHus 3a0ay ¢ NOMowbIo epagh-cxemvl;

8bL0€JIAMb IMANDBL PEULEHUS 3A0aAUU U COOEPHCAHUE KAAHCO020 dMand;
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yMemy 8blOUpams ONMUMATbHBIL Memoo0 peuleHus 3a0aiu U 0CO3HABAMb 8bl100p Memood, paccMampueams pasiuiHbvle
Memoovl, HAX0O0UMb Pa3Hvle peueHus 3a0adu, eciu 603MONCHO,

AHANUZUPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay;

BbINOJHAMb PA3TUYHBLE NPE0OPA308AHUSL NPEOTONCEHHOL 3a0ayl, KOHCMPYUPOBAMb HO8ble 3a0adu U3 OAHHOU, 8 MOM YUCTe
oopamuvie;

UHMEPNPEeMUpo8ams 8bIYUCIUMEIbHbLE Pe3YIbMamyl 8 3adaye, UCCie008ams NOLYYEeHHOe peulenue 3a0adu,
AHAUZUPOBATND BCEBOIMOIICHbIE CUMYAYUU 83AUMHO20 DACHONONCEHUS. 08YX 00BbEKMO8 U USMEHEHUe UX XAPaAKmepucmux
npU COBMECMHOM OBUICEHUU (CKOPOCMb, 8PeMsl, PACCMOsHUE) NPU peueHul 3a0ay Ha 08UdCeHUue 08yX 00beKmos KaK 8
OOHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABLCHUSX,

UCCNe008aMb BCEBO3MOINICHBIE CUMYAYUU NPU PeuleHUU 3a0ay HA 08UdICEHUe NO peKe, PACCMAMpPUBams pasHvle CUCIEMbl
omcuema;

pewams pasHooopastvle 3a0aiu «HA YaACmuy,

pewams u obocHoebléamsb céoe peuiernue 3a0ay (Gblaeﬂ}ll’Hb mamemamudecKyro OCHOGy) HA HAX0MCOeHUue Yyacmu 4ucia u
yuciaa no eco vacmu Ha OCHo6e KOHKPEMHO20 CMblCilad 0])061/[,'

0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 300a4 PA3HBLIX MUNO0S, CE3blEAIOWUX MPU 8eIUYUHbL (Ha pabomy, HA NOKYNKU,
Ha Osudicenue), 6bloedsamb dMuU GeIUYUHbL U OMHOWEHUS MeXCOy HUMU, NPUMEHSMb UX Npu peueHuu 3aoau,
KOHCMPYUposams coOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN08s;

611a0emb OCHOBHBIMU MEMOOAMU PeULeHUsl 3a0ay HA CMeCU, CNIABbL, KOHYESHMPAyUU,

peuams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCTLE, CIIONCHBbIE NPOYEHMbL C 0O0CHOBAHUEM, UCNOJIL3YS PA3HbLE CNOCOODL;

pewamsb 102udecKue 3a0ayu PasHbIMU CROCOOAMU, 6 MOM HUCIe, ¢ 08YMs OIOKaAMU U C mpemsi OIOKAMU OAHHBIX C
nomouwbo maoauy;

pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6epOosmHOCMmell HA OCHO8e UCNONIb308AHUS U3VYEHHBIX Memooo8 U
000CHO8bI8AMDb peulenue;

peulamsv HeCl0HCHbIE 3a0atU N0 MAmemMamuieckol Cmamucmuke;
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081a0emb OCHOBHLIMU MEMOOAMU PeUleHUsl CIOXCeMHbIX 3A0ay.; apupmemudeckuil, areeopauieckuli, nepeoop 8apuanmos,
2eomempudecKuti, epaguueckull, NPUMeHAmMb UX 8 HO8bIX NO CPAGHEHUIO C U3YYEHHBIMU CUMY AYUSIX.

B noBce1HEBHOM KU3HU M IPU U3YICHUU APYTUX IPSAMETOB:

v’ gvldensimb npu pewenuu 3a0a4 Xapakmepucmuki pacCMampueéaemoll 8 3a0aie Cumyayuil, OmaudHble Om PeaibHblx (me,
Om KOMOpbIX abcmpazuposanics), KOHCMpYupo8amsy HO8ble CUMYAYUU C Y4emom dMUX XapaKmepucmux, 8 YaCmHoCcmu,
npu peweHuy 3a0a4 Ha KOHYeHmpayuu, y4umoléams nioOmMHOCMb 6eUjecmed;

v’ pewams U KOHCMPyuposamov 3a0auyil HA OCHO8E PACCMOMPEHUS DEqbHbIX CUmyayull, 8 KOMOpPbIX He mpebyemcs
MOYHbLU GLIYUCTIUMENILHBIU Pe3YTbmam,

v pewamnos 3a0a4u Ha O8udICeHUe no peKe, paccemampueds pad3nble cucmembsl onciema.

CratucTuka v TeOpusi BepOATHOCTEH

Onepupogamv nousmusAMuU. Ccmoadouamsie U Kpy2o8ble OUazpammvl, mMaodiuyvl OAHHBIX, CpeoHee apugmemuyeckoe,
Meouana, Hauboavbuiee U HauMeHbluiee 3HAYEHUS B8blOOPKU, PA3MAX 8blOOPKU, OUCNEpCUs U CMAaHOoapmHoe OmKIOHeHUe,
CIYYatiHas U3MEeH4YUBOCHb,

uzsIeKamv UHGOpMayuro, npeoCcmasierHHy0 8 mabauyax, Ha Ouazpammax, spagurax;

COCMasIAms madIuYsbl, CMpoOUmsd OUAPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

ONnepuposamv NOHAMUAMU. BAKMOPUAT YUCIA, NEPECMAHOBKU U couemanust, mpeyonvhux Ilackans,
NPUMEHSIMb NPABULO NPOU3BEOCHUS. NPU PeuleHUU KOMOUHAMOPHBIX 3A0aY;

oOnepupo8amv NOHAMUAMU: CAYYAUHBIL ONbIM, CAYYAUHLIL 6blOOP, UCHbIMAHUEe, JNeMeHMAapHoe CIYyUaliHoe CodbImue
(ucxo0), Knaccuueckoe onpeoeyienue 8epoSMHOCIMU CAYHUAiHO20 COObIMUsL, ONepayu Hao CYYAUHLIMU COOLIMUAMU,

npeocmasisims UHGopmMayuio ¢ NOMOWbIo Kpy2oe Jdinepa,

peuwamos 3a0a4u Ha 8bIYUCTICHUE eeposamHocmu C noocyemom Koaudecmed 68APUAHNIOB C NOMOUIbIO KOM6UHClm0pMKu.



B noBceiHEBHOM KW3HU U MIPU U3YUYEHUU JIPYTUX MPEIMETOB:
v’ uzenekamo, UHMEPNPEMUPO8ams U nPeodPaA306bI6aAMs UHGOPMAYUIO, NPEOCMABICHHYIO 6 MADIUYAX, HA OUASDAMMAX,
epaghuxax, ompaxcarouyro c8oUCmMaa U XapaKmepucmuky peaibHblX npoyeccos U s61eHULL,

v’ onpedensmb cmamucmuieckue XapakmepucmuKku 6blOOpoK No Mabauyam, OUdepaAMMAM, 2PAQUKAM, GbINOIHANMD
CpasHeHue 8 3a8UCUMOCINU OM Yelu peuleHus 3a0ayu,

v OoYyeHueambsb 6€POAMHOCMb pealbHblX coobimuil u s61eHUlL.

HUcropuss MmaTeMaTUKHU
— Xapaxkmepuzoeams 6K1A0 8b10AIOWUXCA MAMEMAMUKOS 8 PA36UMUE MAMEMAMUKU U UHBIX HAYYHBIX 001acmel,

— NOHUMAmMb pojib mMmamemamuKku 6 paseunuu Poccuu.

MeToabl MAaTEMATUKH
— Hcnonv3ys uzyuennvie Memoowl, npo8ooUnb 00KA3AMeaAbCME0, BbINOIHAMb ONPOBEPIHCEHUE;

- 6bl6upanb Uszy4eHHnbvle Memoobl U ux KOM6MHCZI/;MM ot pewerus mamemamudecKkux 361062'—!,'

— UCnonb3zoeams mamemamudeckue 3HAHUSA OJI1 ONUCAHUS 3aKOHOM€pHOCm€L7 6 Oprf)fCCllOLL{BIZ oelicmeumenbHocmu U
np0u3ee()eHuﬂx UCKyccmea,

— NPUMEHAMb npocmeﬁmue npoepammHsle cpe()cmea U 9JNEeKMPOHHO-KOMMYHUKAYUOHHblIE cCcucnemsl npu peueHuu
Mamemamudeckux 3a0au.

BhINyCKHMK NOJYYUT BO3MO:KHOCTh HAYYUTHCH B 7-9 kJjaccax (s YCHEIIHOTO MPOAOJKEHUsS 00pa30BaHUs Ha YriayOJEHHOM
YpOBHE)

Onemenmol meopuu MHoOscecme u Mamemamu4eckou 102uKu

— Ce0600HO onepupoeanib NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOIMHCeCmMEd, IJlIeMEeHm MHodcecniea, nycmoe,
KoHeuHoe U becKoHeuHoe MHOIHCECMEBO0, VZOOMHOJfCQCI’}’IGO, I’lplle(lafle.?fCHOC'mb, 6KJIIOYEHUE, PABEHCMBO MHOJIHCECME, cnocobwl
3a0aHue MHOIHCECmMedA,

19
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3a0a6amb MHOMCECMBA PAaA3HbIMU CFZOCO5CI.MM,'

npoeepsintb 8blNOJIHERUE XAPAKNnepUCmuyecKkoco ceoticmea MHOIHCecmeda,

8000010 onepuposanib NOHAMUAMU. 6bICKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3bI6AHUA, CJIOJCHblIE U Npocmble
6bICKA3bIBAHUA, ompuUuyaHue 6blCKa3b16aHulZ,' UCMUHHOCMb U JIOJHCHOCMb ym€€p9f€0€Hl/l}Z u e2co ompuyanus, onepayuu HAo
6bICKA3bIBAHUAMU. U, UTIU, HE, YCIIOBHbIE BbICKA3bI6AHUA (MMI’UZMKCZL;MM),'

CMpoumbs 6blCKA3bI6AHRUA C UCNOTIb30BAHUEM 3AKOHOB Clﬂ2€6pbl 8bICKA3bIBAHUIL.

B nosceonesnoii orcuznu u npu u3y4eruu ODVZMX npeOMemoe:

v cmpoumos paccyafcdeHuﬂ HA OCHOB€E UCNOIb306AHUA nPABUTL JIOCUKU,

V' UCNOb306aMb MHONCECMEA, ONEPAYUL C MHONCECMEAMU, UX 2paguueckoe npeocmasienue Ois ONUCAHUS DPEealbHbIX
npoyeccos u s8jleHUll, Npu peueHul 3a0ad Opyeux yueOHvlx npeomemos.

Yucna

Ce0600HO onepuposamsv NOHAMUAMU. HAMYPAJIbHOE YUCI0, MHOMNCEeCMBO HAnypajlbHblX YUCE, Yeloe YUCIO, MHOHCECMEBO
yeivblx 4ducel, 00bIKHOGEHHAs dp06b, oecamu4Has 0p06b, cMewannoe 4ducilo, payuoHajllbHoe YUCIH0, MHOMNCeCmeo
PAUYUOHAIbHBIX HYUce, uppayuoHalbHoe Yucio, KOpeHb Cneneru n, oelicmeumeJibroe YUCI10, MHOJMCECMEB0 oelicmeumesibHblx
uucei, ceomempudeckas unmepnpemayusd HamypaibHiblx, YejblX, payuUOHAIbHbLX, oelicmeumesibHbix qucei,

NOHUMAMb U 0OBACHAMb PAZHUYY MeHCOY NOZUYUOHHOU U HENO3UYUOHHOU CUCMEMAMU 3ANUCU YUCE;
nepesooums Yucia u3 0OHOU CUCTeMbl 3aNUCU (CUCeEMbL CHUCTEHUS) 8 OpY2YIo;

00Ka3b18aMb U UCNONIb308aMb NpusHaku odeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmel u npouzsedeHus wucen npu
BbINOJHEHUU BbIMUCICHUL U PelleHUU 3a0al,

6bINOJIHAMb OKpY2leHUe payuOHAJIbHbIX U UPPAUUOHAIBHBIX YUCE]l C 300AHHOU mo4YHoCcmbuiro,
cpasHUueanlo oeticmeumeJibHble YUcia PA3HbIMU CI’ZOCO6CIMU,'

YNOpA0oYU8amsb YUCIA, 3aNUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU, YUCIA, 3aNUCAHHbIE C UCNONb308AHUEM
apughmemuyecko2o K8AOpamuo20 KOpHs, KOpHell cmeneHu bovuie 2;
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— Haxooums HO/{ u HOK uucen paznvimu cnocobamu u ucnonb308ams ux npu peueHuy 3a0a4,

— 6bINOJIHAMb 6blHYUCTIEHUA U npeo6pa308aHuﬂ 6blpa9iC€H1/l1/7, COO@prCCZZMMX oeticmeumeJibHvie uucia, 6 mom 4Hucjie KOpHU
HamypailbHblX cmenetnell.

B nosceonesnoii orcuznu u npu u3y4eruu Opveux npec)Memoe:
v BbINOJIHAMb U 0OBACHAMb pes3yiomamsl CPAGHEHUS pe3)ylbmamoe B8bIUUCTICHUT npu peuweHuu npakmudeckKkux 361061'{, 6

mom ducie npu6ﬂu9f€€HHle Gbl'-ll/lCJleHZ/lﬁ, UCnov3ys pasnsle cnocoowl de@H@HUﬂ,’

v 3anuceleams, CpAaABHUBANTb, OKpPY2Aimb YUCTIO6ble OaHHble pealbHblX e6GeluduH C UCNOTb306AHUEM DA3HbLIX CUCMEM
UBMEPEHUA,

v’ cocmaensime u 0yeHu8amo PA3HbIMU CROCOOAMU YUCTOBbLE 6bIPANCCHUS NPU PEeULeHUY RPAKMUYECKUX 3A0ad U 3404y U3
Opyeux yuebHvix npeomemos.

Toocoecmeennvie npeoodpazosanus
— (8000010 onepuposamsv NOHAMUAMU CIENEHU C YelblM U OPOOHbIM noKazamenem,

—  GbINOAHAMb 00KA3AMENIbCMBO CEOUCME CIMEeneHu C yeavimu u 0p06Hbl]I/lu nokasamejiAimu,

— onepupoeambsv NOHRANMUAMU ((OOHOIUZQH», (MHO2OYJIeHR), «MHO2OUYJIEH C 0O0HOUL I’lepeﬂ/leHHOﬁ», (MHO2OUJIEH C HECKOJIbKUMU
nepemeHHbIMuU ), KoacﬁcﬁuuueHmbz MHOCOUIEHA, «cmaﬂdapMHaﬂ 3anucob MHoco4jlleHa), cnmeneHs 00HOYIeHA U MHOcOUIERA,

— €80000HO 871a0emb npuemMamu npeoopaz08anUs Yeavix U OPOOHO -PaAYUOHATLHBIX GbIPANCEHUL,

— 6bINOJIHAMb PA3JIOHCEHUE MHOCOUIIEHOB HA MHOJMCUMENU PA3ZHbIMU CI’lOCO6ClMM, C UCNOJIb306AHUEM KOM6MH(1L!MMV pas3iudHblx
npuemoe,

— ucnoiv3oeams meopemy Buema u meopemy, oopamuyro meopeme Buema, ona noucka xopHeu K8aopamHo2o mpexujieHa u
0715 peuwienus 3a0ad, 8 MoM 4ucie 3a0a4 ¢ napamempamu Ha OCHOGe K8AOPAMHO20 MPexyieHd;

—  BbINOJHAMb OejleHUe MHO20YIeHAd HAd MHO20YJICH C ocmanmKom,
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00KA3bl8AMb CEOUCMBA KBAOPAMHBIX KOPHEU U KOPHeU CIeneHu n;
8BINOIHAMb NPE0OPA308AHUS BLIPANCEHULL, COOEPHCAUJUX KBAOPAMHbBIE KOPHU, KOPHU cmeneHu N;

C80000HO  ONEpupo8amv  NOHAMUAMU — «MONCOECMB0»,  «MOAHCOECMBO  HA  MHONCECMEe»,  «MOHCOeCMBEHHOE
npeobpazosanuer,

8bINOIHAMb PA3IUYHbIE NPe0OPA306AHUS BbIPANCEHUL, COOEPHCAUUX MOOYIIU.

B nosceonesnoii orcuznu u npu u3y4eruu ODVZMX npeOMemoe:

v’ ebinonnAms npeobpazoeanus u Oeucmeus ¢ OYKEEHHbIMU GbIPANCCHUIMU, YUCLO8ble KO uyuenmol Komopwix
3aNUCAHBL 8 CMAHOAPMHOM 8UOE;

V' 8bINOAHAMb NPEOOPA3OEAHUSL PAYUOHALILHBLX 6bIPANCEHUT NPU PEUEeHUU 3a0ay OPY2UX Y4eOHbIX NPeOMemos,

v’ 6bINOHAMb NPOBEPKY NPABOON0000Us (PUUUECKUX U XUMUYECKUX (DOPMYL HA OCHOBE CPABHEHUS DPA3MepHOCMell U
gaieHmHocmell.

Ypaenenuﬂ U HepaeéeHcmea

C60000H0 onepuposamsv NOHAMUAMU. YPABHEHUE, HEPABEHCMB0, PABHOCUNIbHbIE YPABGHEHUS U HepAGeHCmEd, ypasHeHue,
A6AIOULeeCst Cle0CmBUeM Opy2020 YPAGHEHUsl, YPABHEHUS, PABHOCUNbHbIE HA MHOJCECmEe, PAGHOCUNIbHblE NPEe0OPA308aHUSL
VPaBHEeHUIL,

pewiams pazHvie 8UO0bl YPABHEHUU U HEePABEHCME U UX CUCMEM, 8 MOM Hucle HeKomopvle ypaeHuenus 3 u 4 cmeneneil,
OPOOHO-PAYUOHATIbHBIE U UPPAYUOHATbHBLE,

3Hamv meopemy Buema ons ypasnenuti cmenenu gvluie 8mopotl;
NOHUMAMb CMbICT MeopeM 0 PABHOCUNbHBIX U HEPABGHOCUTbHBIX NPE0OPA308AHUAX YPABHEHUL U YMemb UX 00KA3bI8AMb,

61ademsb pPA3HbIMU MEemOoOaMu peuleHusi YPAGHeHUl, HepaseHCme8 U UX CUcmem, yMems 6bloupamv Memoo peuleHus u
000CHO8bI8AMb CBOU BbIOOD,



—  UCNONb308AMb MEMOO uUHmepeanos ons PEWEHUA HEPABEHCMEB, 8 MOM YUcje 0p06H0-pauu0Haﬂbelx u eKjodarnmux 6 cebs
UppayuoHrajlbrble 6bIPpAINCEHUA,

— pewamv aneebpauyeckue YpaGHeHUs, HEepaseHCmed U UX CUCmeMbl ¢ napamempamiu aieedpauveckum u epagpuueckum
MEeMoOaMU;

— enademo PA3HbIMU Memooamu 00KazamelbCmaea HepaeeHcme,
— peuiams YpasHeHUsdl 6 Yeablx Yuciax,
- u306pa9fcamb MHOIHCECMEA HA NJIOCKOCmMU, 3a0a6aemble YpAasHeHUAMU, HepaseHCcmeaMU U UxX cucmemamul.

B noscednesnoii srcuznu u npu usyuenuu opyeux npeomemos:
v\ cocmaensime u pewiamo ypasHeHus, HepaseHCmed, ux CUCIEeMbl NPU PEUleHUU 3a0ay Opy2ux y4eOHbIX npeomemos;

V' 8bINOIHAMb OYEHKY NPABOON000OUS PE3YIbMAMO8, NOLYUAEMbIX NPU PeUEHUU PA3IUYHbIX YPAGHEHUT, HePAGEHCME U UX
cucmem npu peweHuu 3a0ay 0py2ux y4eoHvix npeomemos;

v’ cocmaensme u pewiams ypasHeHus. U HepaeeHCmed ¢ NApamMempamii RPu PEeuLeHuu 3a0ay Opy2ux yueOHbix npeomemos;

v’ cocmaensimo ypasHenue, HepaseHcmeo Uil ux CUCmeMmy, ONUCLLEAIOWUe PeabHyl0 CUMYAyulo uil RPUKIAOHYIO 3a0ayy,
UHmMepnpemupo8ams noJLy4eHHvle pe3yabmamaoi.

Dynxkuyuu

— (C80000HO oOnepuposamsv NOHAMUAMU. 3ABUCUMOCMb, (DYHKYUOHAbHAS 3A8UCUMOCIb, 3ABUCUMAS U HE3A8UCUMASL
nepemennvie, QYHKYUsl, cnocooObl 3a0anus QYHKYUU, apeymeHm u 3Havenue QyuKyuu, ooaacms onpeoeneruss U MHONCeCmao
3HaueHusi QQYHKYUY, HYIU QYHKYUU, HNPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (QYHKYUU, Hauboavuiee U
HauMeHbllee 3HAYeHUs, YeMHOCMb/HeuemHOCMb QYHKYUU, NepuooudHoCms QYHKYuU, 2papux ynkyuu, epmuKkaibHas,
20PU30OHMANbHASA, HAKIOHHAS ACUMAMOMbL, 2pApUK 3a8UCUMOCIU, He AGNAIowelcsa yHKyuel,

— cmpoums epaguku  GYHKYull: JIUHEUHOU, K8AOpAMu4Hol, OpPOOHO-TUHEUHOL, CMEeNneHHOU NpPU PA3HbIX 3HAYEHUSX
nokazames cmenenu, y = |x|;



— ucnonvzosams npeobpaszosanus 2papuxa Gynuxkyuu y = f(x) ona nocmpoenus epaguroe gynkyui y = af (kx +b) + c,
y=fUx]), y=I1f®)|, y=IfUxD)| u wuzobpasxcenus mna roopounammou nIOCKOCMU MHONCECME MOUEK

yoosnemesopsiowux ypasrenusin |y| = f(x), [yl = f(xD. [yl = [f GOl |yl = £ UxDI;

— Ha npumepe zpaguxoe ypasnenuti |x| + |y| = a, x* + y*> = a cmpoums 2paguxu ypasnenuii |x — xo| + |y — yo| = a u
(x = x0)* + (v = ¥0)* = @

—  AHAIU3UPOBAMb CEOUCMEA PYHKYULL U 8UO 2PAPUKA 8 3ABUCUMOCIU O NAPAMEMPO8;

— C80000HO Onepuposamv  NOHAMUSIMU.  NOCACO08AMEILHOCHb,  O2PDAHUYEHHAS.  NOCIe008AMENIbHOCIb,  MOHOMOHHO

gospacmarowasn (yovleanowas) nociedo8amenbHOCmb, npedesl NoCie008AmealbHOCMU, apu@dMemuiueckas npocpeccus,
2eoMempudecKas npocpeccust, XapaKkmepucmuyeckoe c8oUCMa80 apupmemuieckoll (ceomempuieckoll) npocpeccuu,

—  UCNONBL3068aMb Memoo MAMmemMamuieckolu UHOYKyuu OJis 8ble00d Gopmyn, 00KA3AMelbCmed PABeHCMSE U HepA8eHCMS,
peuterust 3a0ay Ha 0eaUMOCb;

— uccieoosamos I’lOC]leaOGCZWlEJZbHOCWlu, 3a0aHHble PEKYPDEHNIHO,

— pewamvb KOMOUHUPOBAHHbLE 3A0AYU HA APUPDMEMUYECKVIO U 2e0MEeMPUUECKVIO NPOZPECCUU.

B nosceonesnoii orcuznu u npu u3y4eruu ()pyeux npedxwemoe:
4 KOHCmMpyupoedambs u uccniedosams ¢yHKl4uu, coomeemcmeyrujue  peajlbHbiM npoyeccam u ABNEHUAM,
unmepnpemupoeams noJy4Y€HHble pes3yibmamsl 6 cooneemcnmeuu Cco cneuuqbukoii uCCﬂedyeMoeo npoyecca uuu
ABNEHUA,

4 ucnoJjib3oeamabs epaqbuku 3aeucumocment 0sl UCCie008aHUs PEeAIbHbIX npoyeccos u ﬂ@ﬂeHuﬁ,'

v’ KOHCMpYyupoeamv u uccie008amos (YHKyuu npu peuwenuu 3a0ay Opy2ux yueOHblX NpeoMenos, UHMEepnpemuposans
NOIyYeHHble pe3ylIbmanyl 8 COOMEEMCMBEUU CO CheyuguKoil yuebHo2o npeomema.

Cmamucmuka u meopus éepossmHocmeit
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C60000HO onepuposamv NOHAMUAMU: CMOJOYamble U  Kpy2ogvle Ouazpammvl, maobauyvbl OAHHLIX, CpeoHee
apughmemuyeckoe, Mmeouana, HauboIvUiee U HAUMEHbUlee 3HAYEHUs BblOOPKU, pA3MaAX 6blOOPKU, Oucnepcus u
cmanoapmuoe OmKIoHeHue, CAY4auHas U3MEeHYUBOCb,

8bloupams Hauboee yOOOHbIl CHOCOO npedcmasienus UHGopmayuu, a0eK8amHblil ee CGOUCMBAM U YeJIsIM AHANU3A,
BLIYUCTIAIMb YUCTIO8bIE XAPAKMEPUCTIUKU BbIOOPKIUL,

CB0000HO onepuposamsv NOHAMUAMU. DAKMOPUAL YUCILA, NEePeCcCmAaHO8KU, COUemAaHusi U pazmMeujeHus, mpey2oibHUK
llackana;

CB0DOOOHO Onepupo8amsv NOHAMUAMU. CAVHAUHBIL ONbIM, CAVHAUHLIL 8b100p, UCNbIMAHUe, JJIEeMEHMAPHOe CIYUAlHOe
coovimue (UCXo0), Kiaccuyeckoe onpeoeieHue GeposmHOCMU CAYHAUHO20 COoObImuUs, onepayuu Hao CHyYatHbIMU
COOLIMUAMU, OCHOBHBLE KOMOUHAMOPHbIE YOPMYTIbL,

C80000HO ONEpUPOBaAMb NOHAMUAMU. CAVUAUHBIL ONbIM, CAVYAUHBIL 6blOOp, UCNbIMAHUe, dNeMeHmAapHoe CAY4atHoe
coovimue (Ucxoo), Kiaccuueckoe onpeoeieHue BeposMHOCMU CAYYAUHO20 COObIMUsA, onepayuu Hao CAYYatHbIMU
coObLIMUAMU, OCHOBHBIE KOMOUHAMOPHbBIE (hOPMYTIbL;

3HAMb NPUMEPLL CLYYAUHBIX 8EIUYUH, U BbIYUCTIAMb UX CIAMUCMUYECKUe XAPAKMEPUCTUKU,
UCNONIBL308AMb POPMYIbl KOMOUHAMOPUKY NPU PeUeHUU KOMOUHAMOPHBIX 3a0ay;

pewamos 3a0a4U HA 8bIYUCTEHUE 6EPOANHOCMU 6 NOM YuUcjie C UCNOJIb306AHUEM (ﬁOpMle.

B nosceonesnoui sicusznu u npu u3y4eruu 0DV2MX npedfvzemoe.'

v npedcmasname unopmMayuio 0 peanvHuIX NPoyeccax U SAENeHUAX CRocobOM, A0eKEamHbIM ee CEOUCmEam U yeuu
UCccneo06aHusl,;

v anamuzupoeamv u CpasHUeAmMv CMAMUCIUYECKUE XAPAKMEPUCMUKU 6blOOPOK, NOJVUEHHBIX 6 NPOYecce pPeuieHusl
NPUKIAOHOU 3a0ayu, U3YUeHUs PealbHO20 SAGNeHUs, PeuleHUs 3a0ayu u3 Opy2ux y4eOHbIX npeomMemos;

v OYyerHUusaAmb 6€EPOAMHOCMb PedlbHblX cobbIMUlL U A6NeHUl 6 pA3JIUYHbIX CUunyayusix.
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Texcmoegule 3a0auu

Pewamov npocmoule U CN0OIHCHbLE 361061'{1/!, a makosice 3a0a4u NoBbIUEHHO mpdeocmu u 8vloensamyb Ux mamemamudeckKyro
OCHO8Y,

pacnosHasams pasHvle 6UObL U MUNbI 3a0aq;

UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CILONCHBIX 3a0ay U 3a0ay NOBbIUEHHOU CIONCHOCIU OJIs
HOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHUst 3a0ay, bloupames ONMUMALbHYIO Ol PACCMAMPUBAEMOT 8 3a0ade CUmyayuu
MOO€elb MeKCcma 3a0aqu;

pasiuyams Mooeib MeKcma u Moo0elb peuleHus 3a0ayu, KOHCMpyuposams K 0OHOU MOOeNU peueHUs CIONCHbIX 3a0a4
pasnvle MOOeIU meKxcma 3a0adu;

3Hamov U NPUMEHSAMb MpU cnocoba NOUCKa peuieHus 3aday (om mpebO8aHUs K YCIO08UIO U OM YCI08UA K mMpebo8aHUio,
KOMOUHUPOBAHHDIIL);

MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PeuletUsl 3a0ad ¢ NOMOWbIO 2pap-cxembl;
8b10€/IsIMb IMANbL PeUeHUsl 3a0ayU U CO0ePIHCAHUE KAHCO020 IManda;

ymenio 8bl61/lpal’l/lb ONMUMAJIbHBLU MEmooO peuernus 3a0a4u U 0CO3HABAMDb Gbl6op MemO()a, paccmampueams pasjiuv4Hbvle
Memodbz, HAX00Umb pasHvle peuteHus 3a()aqu, €CJIU 6O03MOIHCHO,

AHAIU3UPOBAMb 3aMpYOHEeHUs. NPU peueHUU 3a0ay;

BbINOJIHANMb PA3IUYHBLE NPEOOPA3068AHUSL NPEONONCEHHOU 3A0a4U, KOHCMPYUPOBAMb HOBblE 3A0a4U U3 OAHHOU, 8 MOM YUCLe
oopamuvie,

urnmepnpemupoeams 6bl4ucCjiuniejslibHble pes3)yjibmanisvl 6 361061'{8, uccnedosamow noiydyerHHoe peuierue 3(10(11!1/[,'

U3MEHAMDb YCilosue 3a0au (KOJZulleC'mGeHHble Uujlu KadecmeeHHble aaHHble), uccie008ams U3MEeHeHHOe npeo6pa306anﬂoe;
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AHAUZUPOBATND BCEBOIMOIICHbIE CUMYAYUU 83AUMHO20 DACHONONCEHUS 08X 00BbEKMO8 U USMEHEHUe UX XaAPaKmepucmux
npU COBMECMHOM OBUNCEHUU (CKOPOCHb, 8peMsl, pACCMOsHUE) NPpU peuleHuu 3a0ay Ha 08udiceHue 08yX 00beKmos8 KaK 8
OOHOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABICHUAX, KOHCMPYUPOBAMb HOBble CUMYAYUU HA OCHOBE UBMEHEHUs YCI08Ull
3a0a4u npu 08UNCEHUU NO peKe;

UCCTIe008aMb 8CEEB0IMOINCHBLE cumyayuu npu peuiteHuu 3a0a4 Ha O8uUdCEeHUe No pekKe, pacemampueanib padsHvle CUCM EMbl
omcdema,

pewamnos p613H006pa3Hbl€ 3a0ayu «Ha yacmuy,

peuwams u 000CHOBbIBAMb CB0€ peuiernue 3a0ay (Gblaeﬂﬂn’lb mamemamudecKyro OCHO6y) HA HAXO0XCOeHUe Yyacmu 4ucia u
yucaa no eco vacmu Ha OCHo6e KOHKPEMHO20 CMblCilad 0p06u;

00BACHAMb UOCHMUYHOCMb 34044 PA3HbBIX MUNOE, CBA3bIEAIOUWUX MPU 6CTTUHUHDI (HCZ pa60my, HA NOKynkKu, Ha deuofcenue),
gbloeIAMb SMuU  BEIUYUHbL U OMHOULCHUS Megfcdy HUMU, NPUMEHAMb UX Npu peulerHuu 361061'—!, KOHCmpyupoeamos
cobcmeennble 3a0ay YKA3AHHbIX MUnoe,

61a0ems OCHOGHbIMU Memooamu peuternus 3a0ay Ha cmecu, cnidaesvl, KOHyehmpayuu, uCnolb3o6ams UX 6 HOBbLX CUumyayusix
no OMHOUWLEHUIO K U3YUEHHbIM 6 npoyecce O6ylt€Huﬂ,'

pewamos 3a0a4u Ha npoyeHnisvl, 6 Mom 4ucie, CJH0HCHble NPOYEHNIbL C 060CH0661H1/[€M, UCnob3ysa pasHsle CI’IOCO6bl,'

pewams no2uyecKue 3a0ayu PasHbIMU CROCOOAMU, 6 MOM HUCIe, ¢ 08YMs OioKamMu u ¢ mpemsi OJIOKAMU OAHHLIX C
nomouwbio maoauy;

pewamos 3a0a4u no KOM6uHam0puK€ u meopuu eepo;zmﬂocmeﬁ HA OCHOB€ UCnoOJb306aHUA U3YUEHHbIX Memooos u
0bocHo8bIGAMb peuiernue;

pewuams HeCl0IHCHblE 3a0a4u N0 Mamemamu4ecKoll cmamucmuke,

0671a0emb OCHOBHLIMU MEemooamu pPewerusl CroCemHovlx 3a0a4: apuquemuqecmtﬁ, aﬂee6pauuecmn7, I’l€p€60p 6APpUAHMOE,
ZBOMBMPUUQCKUI;Z, ZPGdJMUeCKMIZ, NPpUMEHANTb UX 6 HOBbIX NO CPABHEHUIO C USYUEHHbIMU CUNyayusix.
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B noscednesnoii srcuznu u npu usyuenuu opyeux npeomemos:
v’ KOHCMpYupoeamsv Hoebie 05l OAHHOU 3A0a4U 3A0AUHbIe CUMYAYUL C YYEOM PealbHblX XaAPAKMEPUCMuK, 6 YaCmHOCMU,
npu peuilenuu 3a0ay HaA KOHYEHmMpAayuu, yYYumsléams NioOMHOCHb 8eUjeCcmed; peulams U KOHCMpPYupoeams 3a0adu Ha
OCHOBE pACCMOMPEHUsL PealbHbIX CUMYayull, 8 KOMOPbIX He Mpedyemcs: MOYHbIIL bIYUCTUMENbHBLU Pe3yIbman;

v’ pewams 3a0auu Ha O8UCEHUE NO PEKe, PACCMAMPUBAsL PA3HbIE CUCMEMbL OMCYema,
v\ KOHCMPYupoeambv 3a0aunbie CUmyayuu, NPUOIUNCCHHbLE K PEALbHOU HCUZHU.

I/Icmopu;l mamemamuKu

— Ilonumamo mamemamurKy KaKk Ccmpoco OpcadHU306AHHYIO cucmem)y HAYUYHbIX 3HCZHMZZ, 6 uacmHocmu 61a0emb
npedcmaeﬂenu;mu 00 akcuomamuyeckKkom nocmpoeruu ceomempuu U nepeuUdHbIMU npedcmaeﬂeﬂuﬂmu 0 HeeBKIUOOBbIX
ceomempuix,

— paccmampueams mamemamuKy 6 KOHmeKcme ucmopuu paseumus yusuiusayuu u ucmopuu pazeumus HayKu, NOHUMAanlsb
POlb mamemanmuKku 6 paseuniuu Poccuu.

Memoovt mamemamuku
— Braoemv 3HamusmMu o0 paziuuHblx Memooax O0OO0CHOBAHUS U ONPOBEPHCEHUS MAMEMAMUYECKUX YMBEPHCOeHUL U
CAMOCMOAMENbHO NPUMEHAMb UX,

—  81aA0emb HABbIKAMU AHAIU3ZA YCI08UsL 3A0A4U U ONpedesleHUs NOOX0OAUWUX OISl peutlenus 3a0ay U3Y4eHHbIX Memo008 Ul Ux
KoMOUHayuii,

— Xxapakmepusoeams np0u3eedeﬂuﬂ uckyccecmea C ydemom mamemanmudecKux 3ClKOHOM€pHOCm€uv 6 npupode, ucnoib3o6dmao
mamemamudecKkue 3dKOHOMEPHOCMU 6 CAMOCNMOAMENIbHOM meopuiecniee.



2. Copep:ranue y4eOHOIo nmpeamera «AJreopa»,9 kiaacc
1. IloBTOpeHue kypca anaredpsl 8 kiaacca (10 yacoB)

2. MHoxkecTBA, J0oruKa (20 yacon)
MuoxecTBa. BpickaspiBanus. Teopembl. YpaBHEHHE OKPYKHOCTH. YPaBHEHHUE IIPSAMOM.YCIOBUE MNapajuIeIbHOCTH U
MEPIIEHAUKYJIAPHOCTH ABYX IPSAMBIX. MHOXXECTBO TOUEK HA KOOPAUHATHOU IJIOCKOCTH.

OCHOBHBIE LIEJIH:
— 03HAKOMHTH 00YUAIOIMINXCSI C TOHATHEM MHOXKECTBA U OCHOBHBIMU OTEpaIMsIMH HaJl MHOKECTBAMH;
— O03HAKOMMHTH C TIOHSATHUSMU: BBICKA3bIBaHUs, MpsIMasi U 00paTHasi TeopemMa, ClIeIOBAaHUE U PABHOCUIIBHOCTb;
— O03HAKOMMUTh C TIPaBUJIAMH U300PKEHUSI MHOXKECTB TOUCK HAa KOOPJAMHATHOM TIIOCKOCTH;
— U3y4uTh (HOPMYIIY PACCTOSIHUS MEXKIY JBYMsl TOUKAaMU Ha KOOPJAMHATHOW IIOCKOCTH, YpaBHEHHUE TMPSMOU U ypaBHEHUE
OKPYHOCTH.

3. CTeneHnb ¢ paMoHAJLHBIM NoKa3aTeaeM (16 yacoB)

CrereHb ¢ IEJbIM TToKa3aTeaeM 1 e€ cBolicTBa. Bo3BeieHne YMCIIOBOTO HEPAaBEHCTBA B CTEIICHD C HATYpPaJIbHBIM IOKa3aTEeICM.
Kopenb nN-ii cremeHu, CTENEHb C pallMOHAIBHBIM ToOKa3areiaeM.CTeleHb ¢ HppalMoOHAIBbHBIM MoKa3areiaeM. CTerneHb ¢
paIMOHAJILHBIM TIOKA3aTeIeM B YPABHCHHUH C TIapaMETPOM.

OCHOBHBIE 1IEJIHU:
— chopMUPOBaTh MOHATHE CTETICHU C IIETIBIM TTOKa3aTeNIeM;
— BBIPaOOTATh YMEHHE BBIMOJIHITH TPEoOpa30BaHUS MPOCTECHINIMX BRIPAXKEHHM, COJIEPKAIIUX CTEIICHB C IISIBIM ITOKa3aTeNIeM;

— BBCCTH IIOHATHA KOPHA N-Oil CTENEHU U CTENCHU C PaduOHAJIBHBIM IIOKA3aTCJICM, CTCIICHH C HPpallHnOHAJIIbHBIM
IIOKa3aTCJICM.

4, Ctenenuass dyakuusg (19 yacoB)
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o o K
Ob6nactp onpenenenust pyHkuuu. Bo3zpactanue u yopiBanue pyHkuuu. YETHOCTh M HEYETHOCTh QPyHKIUU. DyHKUIUA y=—.
X

ax+b
OyHKIUA Y :—d. Kycouno-3aoannas ¢ynkyus. HepaBeHCTBa U ypaBHEHHUs, coJepKallle cTerneHb. HepaBeHCTBA U ypaBHEHUS,
CX +

coliepkalliue crenenb. ppannoHanbHble YpaBHEHUS U HEPABEHCMEA.

OCHOBHBIE LIEIN:
— (opMupoBaTh ornpezeneHne QpyHKINy;
— pacro3HaBaTh BUbl U3y4aeMbIX ()YHKIIMIA;
— BbIpaboOTaTh yMEHUE HCCIIEI0BATh (s 3aIaHHOMY rpaduxy byHKUNH

y:x2, Y=X3, y=%, y=ﬁ, y=%/§, y=§, y:ax2+bx+c;

— HMHTEPHPETUPOBATH IPAPUKU PEATBHBIX 3aBUCUMOCTEH;
— pelaTh NpOoCTEUIINE YPaBHEHHUS U HEPABEHCTBA, COAECPKAILIHNE CTENEHb;
— pelarh UppalMOHAIBHBIC YPABHEHUS U HEPABEHCTBA.

5. IIporpeccun (19 yacoB)

YucrioBast MOCaeA0BaTeILHOCTh. AprpMeTHYECKas U TeoOMeTpruIecKas nmporpeccu. @opMyIel N-ro 4wieHa U CYMMBI N TIEPBBIX
YJICHOB apu(METHUYCCKOW M TEOMETPUYCCKOH Mporpeccuu. Memoo mamemamuueckon uHOykyuu. beckoneuno yowiearowas
2e0Mempu4ecKas NPocpeccus.

OCHOBHBIE 11€JIH:
— TO3HAKOMHUTH OOYYAIOIMIUXCS C TMOHSATHUSMHU YHCIOBOM TMOCJIENOBATEIbHOCTH, apU(METHUYECKOH H TeOMETPUUYECKOMN
MIPOTPECCUHN;
— 00yuYuTh HAXOXKACHUIO (POPMYIBI N-0T0 YiieHa apu(PMETHIECKON U TeOMETPUUECKON MPOTPECCUI, CYMMBI MTEPBHIX NUICHOB
MIPOTPECCUM.

6. Cavuaiiabie coobiTust (14 9yacoB)
CoObITHSI HEBO3MOXKHBIC, JTOCTOBEpPHBIE, ciaydaiiHble. COBMECTHBIC M HECOBMECTHBIC COOBITHSA. PaBHOBO3MOJKHBIE COOBITHS.
Kiraccuueckoe ompeneneHne BEPOSITHOCTH coObITHS. [IpencTraBieHne 0 reoMeTpuYeCcKOr BEPOSTHOCTH. PereHne BepOSTHOCTHBIX
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3aga4d C

IIOMOIIIBIO KOM6I/IHaTOpI/IKI/I. HpOTI/IBOHOJ'IO)KHBIe COOBITHSA U HUX BCPOATHOCTH. OTtHOcHUTENIbHAS YacTOTa M 3aKOH OOIBIINX

yuces. TakThka Hrp, CripaBCJINBLIC U HCCIIPABCAJINBBLIC UT'PbI.

(OCHOBHBIE 1EJIH:

IIO3HAKOMUTH o6yqa}oumxc;1 C pa3jiMYHbBIMKU BHUIaMHU CO6BITPII>1, C IOHATHUCM BCPOATHOCTH COOBITHS M C pasiInYHbIMHU
nmoaxoaaMu K OIPEACIICHUIO 3TOI'O IMOHATHA,

C(I)OpMI/IpOBaT]':: YMCHUS HAXOXACHUA BCPOATHOCTU CO6]'::ITI/I$I, Korga YMUCJIO PAaBHOBO3MOKHBIX HCXOIOB HCIIBITAHUA
O4YCBUIHO,

O6y‘II/ITB HaXO0XKJICHUIO BEPOATHOCTHU COOBITHS TTOCJIE MPpOBCACHUSA CCPpUN OJHOTHUITHBIX HUCIBLITAHUM.

7. Cayvuainabie BeJUYIUHBI (12 9acoB)

Tabmumpl pacnpeneneHus 3HAYCHUW CIlydaliHOW BeNIMYMHBL. HarnmsgHoe mpeacTaBiIeHUE paclpeeSieHusl ClaydaiHoM
BEJIMYUHBI: TIOJINTOH YacCTOT, IMarpaMMbl KPyroBble, TMHEHHbIE, CTOJI0UaThIe, THCTOrpaMMa. [ 'eHepanbHasi COBOKYITHOCTh M BEIOOpKA.
PenpesenTatuBHas BhIOOpKA. XapaKTepUCTHKU BRIOOPKU: pa3Max, MoJia, MeauaHa, cpeanee. [Ipencrapienue o 3akoHe HOPMaJIbHOT'O
pacnpeneneHus.

OCHOBHBI€ 11EJIH:

8

chopMUpOBaTh MPEJACTABICHHS O 3aKOHOMEPHOCTSX B MAaCCOBBIX CIYYANHBIX SBICHUSX;
BbIPabOTaTh YMEHHE cOOpa U HATJISTHOTO MPEJACTABICHUS CTATUCTUYSCKUX JIAHHBIX;
00yYUTh HaX0XKJICHUIO IICHTPAJIBHBIX TEHCHIINN BHIOOPKH.

. ATorosoe nosropenue kypca ajareops! (18 yacon)

9

. Pe3epB (8 yacoB)
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4. TemaTnueckoe IJIAHNPOBAHUE

9 kaacce

Ne Tema KoJsun4yecTBo 4yacos
1 IToBTOpEeHue Kypca ajaredpsl 7-8 kiaccos 10
2 MHO0KeCcTBA U JIOTHKA 20
3 CreneHb ¢ paliMOHAJIBLHBIM NOKA3aTeJIeM 16
4 Crenennast pynkums 19
5 IIporpeccuu 19
6 CayuaiiHble COOBITHSI 14
7 Cuayyaiinble BeJIUYUHBbI 12
8 HTorosoe noBTopeHue Kypca ajiredpbl 18
9 Pe3zepB 8

Hroro 136
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