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1. Ilnanupyemble pe3yJibTAThl OCBOEHUSI Y4eOHOI0 MpeaMeTa

HporpaMMa obecreyuBaeT JOCTHIKCHUE CIICAYIOIINX PE3YJIbTATOB OCBOCHUA 06pa30BaTean0171 ImporpaMmbl OCHOBHOT'O O6IH€FO O6p&30BaHI/ISII

JUYHOCMHbLE!

c(OPMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH, OOYYalOMMXCS K CaMOPa3BUTHIO H
caM000pa30BaHUIO Ha OCHOBE MOTHMBALIMU K OOYYEHHIO U TMO3HAHUIO, BEIOOPY JayibHEHIIero oopazoBaHus Ha 0a3e OPUEHTHPOBKH B MUPE
npodeccuii U MPodhecCHOHANBHBIX MPEANOYTCHUH, 0CO3HAHHOMY MOCTPOCHUIO MHIMBHIYAIbHON 00pa30BaTEIbHON TPACKTOPHUU C YIETOM
YCTOfIqHBBIX IMO3HAaBATCJIbHBIX UHTCPCCOB;

cOpMHUPOBAHHOCTH [EIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U OOIECTBCHHOM MPAKTHKH;
cOpMUPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHHM M COTPYAHHYECTBE CO CBEPCTHUKAMHU, CTAPIIUMH M MIIAJIINMH, B
00pa3oBaTenbHOM, O0IIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIeJ0BATEIbCKOM, TBOPYECKOM 1 IPYTUX BUAAX JACATEILHOCTH;

YMCHHUC ACHO, TOYHO, I'PAMOTHO HU3JiaraTb CBOU MBICJIU B YCTHOﬁ W TACbMEHHOMH pCUH, IOHUMATb CMBICJI IMOCTaBJIICHHOM 3aa4M, BbICTpanuBaTb
apryMEHTAalUI0, IPUBOIUTD IPUMEPBI U KOHTPIIPUMEPHI,;

IPEACTaBICHUE O MATEMaTHYECKOH HayKe KakK chepe UeoOBeYEeCKO esTenbHOCTH, 00 dTanax e€ pa3BUTHUS, O €€ 3HAUUMOCTH JUIsl Pa3BUTHS
[UBHJIM3ALIUH;

KPUTHYHOCTH MBIIJICHWA, YMCHUC PAaCIlO3HABATh JIOTHYCCKHN HCKOPPCKTHLIC BHICKA3bIBAHUS, OTJIMYATh THUIIOTE3Y OT (baKTa;

KpCaTHuBHOCTb MBIINIJICHUS, MHUIIUATHBA, HAXOAYUBOCTh, AKTUBHOCTH IIPU PCIICHHUU anre6pa1/1quKHX 3ajJa4,

YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YJIbTAT YICOHOH MaTeMaTH4ECKON e TeIbHOCTH;

CIOCOOHOCTh K 3MOLIMOHATILHOMY BOCTIPHATHIO MaTEMATHYECKUX 00BEKTOB, 33/1a4, peIIeHUH, pacCyKAeHUH.

Memanpeémemﬂble:

NepBOHAYAJIbHBIE MPE/ICTaBIeHUs] 00 MIEesIX U O METoJaX MaTeMaTHKH Kak 00 YHUBEPCAIbHOM S3bIKE€ HAyKW M TEXHHMKH, O CPEJICTBE
MOZCIIMPOBAHUS ABJICHUN U IIPOLIECCOB;

YMEHHE BHJIETh MaTEMAaTUUECKYIO 3ajjauy B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTrUX TUCLUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;

yYMEHHE HaXOAWUTh B Pa3IMUHBbIX UCTOUYHUKAX MH(OPMaLKI0, HEOOXOAUMYIO JUIsl PEILIEHUS] MaTeMaTHUYECKUX MPO0JIeM, U IPEJCTABIATh €€ B
MOHATHON (hopMe; TPUHKUMATh PELICHUE B YCIOBUSAX HETIOIHON M U30BITOYHOM, TOUHOM U BEPOSATHOCTHON MH(pOpMAIUH;

yMEHHUE MOHMMATh U MCIOJb30BaTh MaTeMaTHYECKHWE CPEACTBA HAIJISIIHOCTH (PUCYHKH, YEpPTEXKH, CXEMbl M Jp.) JUISl WUJUIIOCTpALHH,
MHTEpIpETAIH, APTyMEHTALUH;

YMEHUE BBIIBUTaTh TMUIOTE3bI IPU PEIICHUH YUeOHBIX 33]a4 M TOHUMAaTh HEOOXOJUMOCTh UX NMPOBEPKH;

yYMEHHUE NMPUMEHSATh HHIYKTUBHbIE U JIeJyKTUBHBIE CIIOCOOBI PacCyX/I€HUH, BUAETh Pa3IUUHbIe CTPATETHH PEILICHHs 3a/]1a4;

IIOHUMAaHHE CYIIHOCTU aITOPUTMUYECKUX IIPEANUCAHUN U YMEHUE ACMCTBOBATh B COOTBETCTBUU C IIPEMNJIOKEHHBIM AJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh 11€JIH, BEIOMPATh M CO3/1aBaTh aJITOPUTMBI JIJIs pEIIeHUs] YIeOHBIX MaTeMaTHUYECKUX MpobieMm;

YMEHUE IUIAHUPOBATh U OCYILLECTBIATH JEATEIbHOCTD, HAIIPABICHHYIO Ha PEILIEHUE 33/1a4 UCCIIEI0BATEIBCKOIO Xapakrepa.



npeomemuule:

yMeHue paboTaTh ¢ MAaTEMaTHYECKHM TEKCTOM (CTPYKTYPUPOBaHUE, U3BIICUEeHIE HEO0X01MMON HH(OpMAIIH), TOYHO M IPAMOTHO BBIPAKATh
CBOU MBICIIM B YCTHOW U IIMCBMEHHOW PEYH, IPUMEHAI MaTEMATHYECKYI0O TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHbIE SI3BIKH
MaTeMaTUKU (CJIOBECHBIM, CHUMBOJMYECKUHM, Tpaduueckuii), OOOCHOBBIBATh CYXAEHUS, NIPOBOJUTH KJIACCU(PHUKAIMIO, TOKa3bIBaTh
MaTE€MaTHYECKUE YTBEPKIACHNUS,

BaJeHMe O0a30BbIM MOHATUIHBIM amlaparoM: MMETh IPEJCTAaBICHHE O YHUCIE, BIAJEHHE CUMBOJBHBIM S3bIKOM aireOpbl, 3HaHUE
3JIEMEHTApHbIX (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, (hOpMUPOBaHUE NPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUDPE U
0 Pa3JIMYHBIX CIIOCO0aX X U3yYeHHS, 00 OCOOCHHOCTSX BBIBOJIOB M IIPOTHO30B, HOCSAIIMX BEPOSITHOCTHBINA XapaKTep;

YMEHUE BBIOJIHATH ajredpanyeckue npeodpazoBaHusl palliOHATIbHBIX BEIPAXKEHUH, IPUMEHATh UX JUIS pellleHHs1 y4eOHbIX MaTeMaTHYeCKUX
3aJa4 ¥ 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX ITPEIMETaX;

YMEHHE TI0JIb30BaThCSl MAaTEMATHYECKUMU (OPMYJaMH U CaMOCTOSITEIIbHO COCTABIATH (DOPMYIIBI 3aBHCHMOCTEH MKy BETMUYMHAMH Ha
OCHOBE 0000IIIEHNS YaCTHBIX CIIy4aeB ¥ SKCIEPHUMEHTA;

YMEHHE pellaTh JIMHEWHbIE ypAaBHEHUS M HEPAaBEHCTBA, a TAK)KE NPUBOAMMBIE K HUM YPaBHEHHs, HEPAaBEHCTBA, CUCTEMBI; IIPUMEHATH
rpaduyeckue IMpeICTaBIeHUs Ul pPEeIIeHUS U HMCCIEJOBAHUS YPABHEHUI, HEpaBEHCTB, CUCTEM; MPHUMEHATh IOJyYEHHbIE YMEHUS IS
penieHus 3a/1a4 U3 MaTeMaTUKHU, CMEKHBIX IIPEIMETOB, IPAKTHKY;

OBJI/ICHUE CUCTEMOW (PYHKIMOHAIbHBIX IMOHATUH, (YHKIMOHAJIBHBIM S3BIKOM U CHUMBOJHMKOW, YMEHHE CTPOMTH Ipaduku (yHKUUH,
OIUCBIBATh UX CBOMCTBA, UCIOJIb30BATh (PYHKIMOHAIBHO-TpauUeCKUe MPEICTaBICHUS JUIsl ONMCAHUS U aHaIM3a MaTeMaTHUYeCKUX 3a]a4 U
peanbHBIX 3aBUCUMOCTEN;

OBJIa/ICHUE OCHOBHBIMU CIIOCOOaMM IPECTABICHUS U aHaIM3a CTATUCTUYECKUX JaHHbIX;

YMEHUE IPUMEHSATh U3yYEHHBIE TIOHATHS, PE3YyJIbTaThl U METO/BI IIPY PEIICHHUH 3a7a4 U3 Pa3JIMYHbIX pa3/IeloB Kypca, B TOM 4YHCIIE 3a/1a4, HE
CBOJSIIMXCS K HENOCPEACTBEHHOMY IPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

BLIHyCKHI/IK HAY4YUTCH B 7-9 knaccax (}1.]'[5[ HCI0JIb30BAHUS B IIOBCETHEBHOM KU3HHA U o0ecneyeHHus1 BO3MOKHOCTH YCneurHoro mpoaoaKeHust

o0pa3oBaHusi Ha 0a30BOM YPOBHe)

JJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

OHepI/IpOBaTB Ha 0a30BOM YPOBHC MOHATHAMU: MHOKCCTBO, 3JICMCHT MHOKCCTBA, TIOAMHOKECTBO, IIPUHAJICKHOCTD,

3a1aBaTb MHOXKECTBA MCPCUNUCIICHUEM UX DJICMCHTOB,

¢ HaxXOoIUTb NEPCCCUCHUC, 06’Le[[I/IHCHI/Ie, IIOAMHOXKECTBO B HpOCTCﬁH.IPIX CUTyalluAdX;



e OIepUpOBaTH Ha 0a30BOM YPOBHE MOHATUSMU: OMpPEICIICHHE, aKCHOMa, TEOPEMa, JI0Ka3aTeIIbCTBO;

® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI ISl IOATBEPKHEHUS CBOUX BBICKA3bIBAaHUM.

B noBceHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

UCIOJIb30BaTh TpapUuecKoe MPEICTABICHUE MHOXECTB Ul ONMHMCAHUS pPEalIbHBIX MPOLIECCOB W SABICHHM, NPU PEUICHUH 33734 JIPYTHX

y4eOHBIX IPEIMETOB.

Yucaa

OHepI/IpOBaTB Ha 0a30BOM YPOBHEC IIOHATUAMM: HATYPaJIbHOC YHCJIO, LEJI0C YHCIIO, OOBIKHOBEHHAS I[p06b, JCCATHYHAsA I[p06b, CMCIIaHHas

IpoOb, paroHAIEHOE YHCII0, apu(METHIECKUN KBAAPATHBIN KOPEHB;

HCII0JIb30BaTh CBOMCTBA YMCEII U IIPAaBUJIa IEHCTBUN IIPU BBIIIOJHEHUH BBIYMCICHUM;

HCII0JIb30BaTh IPU3HAKY JIE€IUMOCTHU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCICHUHN U PEILIEHUN HECIIOKHBIX 33/1a4;
BBIIIOJIHATH OKPYIVIEHUE pAallMOHAIbHBIX YMCENI B COOTBETCTBUHU C IIPAaBUIIAMU;

OLICHUBATh 3HAYECHHE KBAAPATHOTO KOPHS U3 IOJIOKUTEIBHOIO LIEJIOT0 YHCIIA;

pacro3HaBaTh PAllMOHAIBHBIE U UPPALMOHAIBHBIC YHUCIIA;

CpaBHHUBATL YHCJIA.

B noBceaHeBHOM KU3HHU U MPpH U3YYCHUH APYIUX NIPEAMETOB:

OIICHUBATH PE3YyJIbTAThI BBIYHCIICHUI IMpU pCHICHUU MPAKTUYCCKUX 3aaa4;
BBIITOJHATE CPABHCHUEC YUCCII B PCAJIBHBIX CUTYaAllUAX;

COCTAaBJIAITh YHUCJIOBBIC BBIPAKCHUS ITPU PCHICHUN IPAKTUYCCKUX 3a4a4 U 3a1a4 U3 APYyrux y‘le6HHX MpeaAMCETOB.

ToxnecTBeHHbIE IPe0Opa3oBaHUA

BEIIONIHATE HECTOXKHBIS Hp606p330BaHI/IH JJIS BBIYMCJICHUS 3HAYCHHUM YHCIOBBIX BLIpa)I(CHHf/'I, CoZCpKaMnX CTCIICHU C HATypaJlbHBIM

IMOKa3aTcJjIeM, CTCIICHU C LCJIBIM OTPUIATCIbHBIM ITOKAa3aTCIICM,

BBIIIOJIHATH HECJIOXKHBIC npeo6pa3OBaHI/151 OCIIBIX BBIpa)KeHHfII PpacCKphbIBaTb CKO6KI/I, MMPpUBOAUTH HO,Z[O6HBIC cJ1aracMbIc,



®  HCMONIBb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJgpaT CyMMBbl, KBaJgpaT pa3HOCTH, PAa3HOCTh KBAJIpaToB) ISl YHPOIICHUS
BBIYMCIICHUI 3HAYCHUHN BBIPAXKEHU;

BBITIOJIHATH HECIIOKHBIE TPE0OPa30BaHUsI IPOOHO-TMHEMHBIX BHIPAXKEHUI U BHIPAYKEHUI C KBaJAPATHBIMU KOPHIMHU
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  [IOHMMAaTh CMBICII 3aIMCH YKCIIA B CTAHJAPTHOM BH/IC;

e  OmepupoBaTh Ha DA30BOM YPOBHE MOHSATHUEM «CTAHAAPTHAS 3aMUCH YUCIAY.
YpaBHeHHsI M HEPABEHCTBA

e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMHU: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, YPaBHEHHE, KOPEHb YpaBHEHUS, PEIICHUE YpaBHEHUS,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTBA;

®  TIPOBEPATH CIPABEITUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTh JUHEHHbIC HEPABEHCTBA U HECIOXKHBIC HEPABEHCTBA, CBOJIAIINECS K JIMHCHHBIM;

®  pelIaTh CUCTEMbI HECIOXKHBIX JTUHEHHBIX YPAaBHEHUHN, HEPABEHCTB;

®  MPOBEPATH, ABJISAETCS JIU TaHHOE YUCIIO PEUICHHEM YpaBHEHUS (HEPABEHCTBA);

e pemiath KBaJpaTHBIE ypaBHEHUS 0 (hopMyIie KOpHEH KBaApaTHOTO YpaBHEHHUS,

e  u300pakaTh penieHust HEPABEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOI.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NMPeIMETOB:

®  COCTaBJIATH U pelIaTh JIMHEHHBIC ypAaBHEHUS IIPU PEIICHUU 3aa4, BO3HUKAIOMINX B IPYTHX y4EOHBIX MpEAMETax.
DOyHKIUH

e Haxonuts 3HaueHne GyHKINUU MO 3aIaHHOMY 3HAYCHHIO apTyMEHTa;

®  HAXOJUTh 3HAYCHHE apTYMEHTA IO 33JJaHHOMY 3HAYEHUIO (DYHKITUU B HECIIOKHBIX CUTYAIUsX;

®  OMpeeNnsaTh MOJIOKEHUE TOUKH 10 €€ KOOpIMHATaM, KOOPIMHATHI TOUKH 10 €€ TTOJIOKEHUIO0 Ha KOOPAMHATHON TJIOCKOCTH;

e 10 TpaduKy HaxXOAWTHh OOJACTH OMPECICHHS, MHOXECTBO 3HAYCHHM, HYIU (YHKIIMH, TTPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus U YOBIBaHMS, HAMOOJbIIIEE M HAMMEHBIIIEe 3HaUYCHUs (DYHKIIHIH;

e  CTpouTh IpaduK JTUHEHHON QYHKINY;



®  TIPOBEPATH, ABJISICTCS JIU JaHHBIN rpaduk rpadukoM 3aaHHON QPyHKIIMU (JIMHEWHOW, KBaJIPATUIHOM, 0OpaTHON POMOPIIMOHAIEHOCTH);

e  ompenensaTh NpuOIMKEHHBIC 3HAYCHUS KOOPIUHAT TOUYKH MepecedeHus TpaguKoB (HyHKIIHIA;

e  omepupoBaTh Ha 6A30BOM YPOBHE MOHITHUIMU: TIOCIEIOBATEILHOCTD, apupMeTHyIecKas POrpeccus, TeOMeTpuYecKast IPOrpecCus;

e  pemarhb 33Ja4d Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh IMOJIyUeH HEMOCPEICTBEHHBIM MOICYETOM 0€3 MPUMEHEHUS (POPMYIL.
B noBcegHeBHOIi :KM3HM M NPU U3YYeHHH APYTHX MPeEAMETOB:

®  UCNOJB30BaTh Irpa)UKU peabHBIX MPOILECCOB U 3aBUCHUMOCTEH JUISA OINpEesIeHUs] X CBOWCTB (HauOOJbIIME W HAUMEHBIIUE 3HAYCHUS,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS, 00JaCTH MOJIOKUTEIBHBIX  OTPUIATEIbHBIX 3HAYEHUH U T.11.);

®  UCHOJB30BATh CBOMCTBA JMHEWHOW (DYHKIHMHU U €€ TpaduK MpH pelIeHUH 3a7a4d U3 APYTuX Y4eOHBIX MPEIMETOB.
CrarucTUKa U TeOpHUsi BEpPOSAITHOCTE

e lwmerp mpeacTaBIeHne O CTATUCTHYECKUX XapaKTEePUCTUKAX, BEPOSATHOCTH CIYYaliHOTO COOBITHSI, KOMOMHATOPHBIX 33/a4ax;

e  pemarb NpocTerire KOMOMHATOPHBIE 33]]a49l METOJIOM MPSIMOTO M OPraHU30BAaHHOTO Iepedopa;

®  MpEACTaBIAThH AAHHBIE B BUJE TAOIUI, AUarpaMM, TpaduKoB;

e  yyTaTh MH(POPMAIIHIO, IPEAICTABICHHYIO B BUJIE TAOIUIIbI, AUArPaMMBI, rpaduka;

e  OMpenensITh OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OIICHWBATh BEPOATHOCTH COOBITHS B IPOCTEHIIINX CITyJasix;

®  UMEThH MPEJCTABICHUE O POJIH 3aKOHA OOJBIINX YMCET B MACCOBBIX SIBIICHUSX.
B noBcegHeBHOI )KM3HHM M IPU U3YYeHHUH APYTHX MPEAMETOB:

e  OIICHMWBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O PO MPAKTUIECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHH;

®  CpaBHUBATh OCHOBHBIE CTaTUCTUYECKHE XapaKTEPUCTHKH, IMOJyUYEHHbIE B MPOIECCe PELICHUs MPUKIAAHON 3a/1a4M, U3YUYEHUsS! PeaTbHOTO
SIBIICHHS;

®  OIICHWBATh BEPOATHOCTH PEATHHBIX COOBITHI U SIBIICHHUIA B HECIIOKHBIX CUTYAIIHSIX.

TekcToBBIC 32124H



e Pemare HeCJI0XKHBIE CIOKETHBIE 33J]a4M Pa3HbIX TUIIOB HA BCE apu(METUUYECKHE ACHCTBUS;

® CTPOWUTHb MOJENb YCJOBUS 3a7aud (B BUIC TAONUIIBI, CXEMBbI, PUCYHKAa WM YpaBHEHHs), B KOTOPOH JaHBbl 3HAUYEHUS NBYX M3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO TOMCKA PELIEHUS 3a/]auy;

®  OCYIIECTBIISITH CIOCOO MOMCKA PEUICHHS 33Ja4H, B KOTOPOM PacCyKICHHE CTPOUTCS OT YCJIOBHUS K TPEOOBAaHUIO WM OT TPeOOBAaHUS K
YCIIOBHIO;

®  COCTaBJIATH IUIAH PEIIEHUS 3a/1a4H;

L4 BBLACIIATD 3Tallbl PCIICHUA 3a/1a4U;

®  HHTEPIPETUPOBATH BBIUMCIUTEIbHBIE PE3YIbTAThI B 33J]a4€, UCCIEA0BATh [TOJIyUEHHOE PEIICHHE 3aauH;

®  3HaTh pa3jIM4HUe CKOPOCTEN 0OBEKTA B CTOSIUEH BOJE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;

e  pelIaTh 33Jja4d Ha HAXOXKJEHHUE YaCTH YKClia U YHcia [0 €ro YacTH;

e pewarh 3aJa4d Pa3HbIX TUIOB (Ha paboOTy, HA MOKYIKH, HA JBU)KEHHUE), CBA3BIBAIOIIMX TPU BEIMYUHBI, BBIACIATh 3TH BEIUYMHBI U
OTHOIICHHA MCKAY HUMMU;

®  HAXOJAUTh MPOLEHT OT YMCIIa, YUCIIO MO IPOLEHTY OT HEr0, HaXOAUTh MPOLEHTHOE CHUKEHUE UITH ITPOLICHTHOE MOBBIIICHUE BETMYNHBL;

®  pemaTh HECJIOXKHbBIE JIOTHUECKUE 3aJa4d METOJIOM PaCcCyXACHHM.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

®  BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAUEHUAX HCKOMBIX B 33j1aUe BEJIMUYUH (JeaTh MPUKHUJIKY).
I'eomerpuuyeckue puUrypsl

e  OnepupoBaTb Ha 0a30BOM YPOBHE MOHATHSAMH F€OMETPHUUECKUX DUryp;

®  u3BJEKaTh HH(POPMAILIHMIO O TEOMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTeKaxX B SBHOM BUJIE;

° IMPUMCEHATH JJIA pCUICHUA 3a1a4 TCOMETPUUCCKHE (i)aKTI)I, €CJIM yCJIIOBHA UX MPUMCHCHUS 3a/IaHbI B SIBHOM q)opMe;

° pelaTh 3aJa4r Ha HAXOXKIACHUC T’COMCTPUYCCKUX BEJIMYUH I10 06pa3uaM HJIN aJITOpUTMaM.

B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:



®  UCMOJb30BaTh CBOMCTBA F€OMETPUYECKUX (UTYp JUIsSl PEIICHUS TUIOBBIX 33Ja4, BO3ZHUKAIOIIMX B CUTYAUsX ITOBCEIHEBHON XKHU3HU, 3a/1a4
IIPAKTUYECKOIO COJIEPIKAHUS.
OTtHoweHunst

e  OmnepupoBaTb Ha 0a30BOM YpOBHE IOHATUSIMHU: PAaBEHCTBO (PUTyp, paBHbIE (PUIypHI, PABEHCTBO TPEYTOJILHUKOB, APAJLIEIbHOCTh IPAMBIX,
NEPIEHIUKYJIIPHOCTD MPSIMBIX, YIJIbI MEXAY IPSIMBIMU, IEPIIEHAUKYIISAP, HAKIIOHHAS, TPOEKLIMSL.
B noBcexHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

®  CIIOJIB30BAaTh OTHOLIEHUS JUIsl PELIEHUs] IPOCTENIINX 3a/]a4, BOZHUKAIOIUX B pEAJIbHOM JKU3HH.
N3mepenus 1 BbIYMCICHUSA

e  BrinosHATH U3MEpPEHHUE JIINH, PACCTOSHUM, BEJIMYUH YTJIOB, C TOMOIIbIO HHCTPYMEHTOB JJI U3MEPEHUH JIIMH U YIJIOB;

®  TIPUMEHATH (POPMYIIBI IEPUMETPA, IIIOMIATN U 00BEMA, TUTOMAAN TIOBEPXHOCTH OTACIBHBIX MHOTOTPAaHHUKOB MTPY BBIYMCICHHSIX, KOT/Ia BCE
JTaHHBIE UMEIOTCS B YCIIOBHH;

e npumeHsATh Teopemy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHME COOTHOILUEHHWS MJIsi BBIYUCICHUS JJIUH, PAacCTOSHUMU, IUIOIIaJ el B
MIPOCTEUIINX CITyYasiX.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NMPEIMETOB:

®  BBIYKCIATH PACCTOSIHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYAIUX, IJIOLIA/IA B IPOCTEHIINX CIIydasx, IPUMEHATh GOPMYJIbl B IPOCTENILINX
CUTyalUsX B [IOBCEJHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e  M300pakaTh TUMIOBBIE MJIOCKUE QUTYPBI U PUTYPHI B MPOCTPAHCTBE OT PYKU U C MMOMOIIIBIO HHCTPYMEHTOB.
B noBcexHeBHO KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

®  BBINOJHATH MPOCTEHIIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBbIE B PEaTbHOM JKU3HU.
I'eomeTpuyeckue npeodpa3oBaHus

e  Crpouth purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:



®  pacro3HaBaTh ABHKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
BekTopbl H KOOPAUHATHI HA IVIOCKOCTH
e  OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMH BEKTOpP, CyMMa BEKTOPOB, POU3BEICHIE BEKTOPA HA YHCII0, KOOPIUHATHI HA TNIOCKOCTH;
e  ompenensaTh NpuOIMKEHHO KOOPAMHATH TOUKH M0 €€ H300paXKEHHIO0 HAa KOOPIUHATHOM TUIOCKOCTH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHUX NPEIMETOB:
®  JCIOJIB30BaTh BEKTOPHI U PELICHUs IPOCTEUIINX 3a/1a4 Ha ONPEIEICHUE CKOPOCTH OTHOCUTEIILHOTO ABUKECHUS.
Hcropust MaTeMaTuKH
e  OnuchIBaTh OTAENIbHBIE BHIAAIOIIMECS PE3YIbTAThI, IOJYYEHHBIE B X0/I€ Pa3BUTHS MATEMAaTUKU KaK HAYKU;
®  3HATH IPUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
e [IOHMMAaTh POJb MAaTEMaTUKH B pa3Butuu Poccun.
MeToasl MaTeMaTHKH
e  BriOuparh NoAX0IAUINN U3YUEHHBIH METO AJIsl PELLIECHUS U3yYEHHBIX TUIIOB MaTEMaTHUYECKUX 3a/1ay;

L4 HpI/IBO,I[I/ITB MMPpUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B Oprxcanmeﬁ JIECTBUTEIILHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kilaccax 1Jis o0ecnedeHnsi BO3MOKHOCTH YCIEIIHOT0 MPOI0JI:KeHHsl 00pa3oBaHus Ha
0a30BOM
DJIeMEHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

e OmepupoBaTh MOHATHAMH: ONpeAeNieHUE, TeopeMa, aKCHOMa, MHO>KECTBO, XapaKTEPUCTUKH MHOXKECTBA, dJIEMEHT MHOXECTBA, IYCTOE,
KOHCYHOC U 6CCKOHGLIHOG MHOKECTBO, ITIOAMHOXECTBO, HpI/IHaJIJ'Ie)KHOCTI), BKJIFOUCHUC, paBeHCTBO MHOXKECTB,

e 1300pakaTh MHOXKECTBA M OTHOIIIEHHE MHOYKECTB C TIOMOIIIbIO KPYTroB Diinepa;

®  OmpeleNsITh MPUHAAICIKHOCTh dJIEMEHTa MHOXKECTBY, O0ObEITMHEHUIO U TIEPECEUCHNI0 MHOYKECTB;

L4 3a1aBaTb MHOKECTBO C ITOMOIIBIO MEPCUUCITICHUS IJTICMCHTOB, CJIOBECCHOI'O OIMUCAHUA,



e  ONEpUpPOBATH IOHATUSAMH: BBICKA3bIBAHME, WCTHMHHOCTb M JIOXKHOCTb BBICKA3bIBAHMSA, OTPHMIIAHWE BBICKA3bIBAHHWM, oONepaluyd Haj
BBICKa3bIBAaHUSIMU: U, WJIU, HE, YCIOBHbIE BHICKA3bIBAHUS (MMIUIMKALIUN);

®  CTPOMTH BbICKA3bIBAaHUS, OTPHUIIAHUS BbICKAa3bIBAHUM.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  CTPOMTH LIENOYKH YMO3AKIIOYEHNH Ha OCHOBE UCIIOJIb30BAHUS IIPABUII JIOTHKH;

®  UCHOJb30BAaTh MHOXKECTBA, ONEpallMK C MHOXKECTBAMHU, UX I'paprueCcKoe NPEeACTAaBICHUE ISl OIIMCAHUS PEAJIbHBIX POLIECCOB U SIBIICHUI.
Yucaa

e  OnepupoBaTh NOHATUAMHU: MHOKECTBO HATYPaJIbHBIX YACEN, MHOXKECTBO LIEJIBIX YACEN, MHOXKECTBO PAllMOHAJIBHBIX YUCEIl, UPPALMOHAIBHOE
YHCIIO0, KBaJpaTHBIA KOPEHb, MHOXKECTBO JICHCTBUTENBHBIX 4YHCE], T€OMETpUYECKas MHTEepIpeTalys HATypaJbHBIX, LEJIbIX, palMOHAJIbHBIX,
llef/'ICTBI/ITeJII)HI)IX YHUCCII,

® [IOHUMAaTb U OOBSICHATH CMBICI IO3ULIMOHHON 3aIIMCH HATYPaIbHOTO YUCIIA;

®  BBINOJIHATH BBIYMCICHUS, B TOM YHUCJIE C UCIIOIb30BAHUEM NTPUEMOB PAllMOHAJIBHBIX BBIYUCICHUH;

®  BBINOJIHATH OKPYIJIEHUE PAllMOHAIIBHBIX YMCEN € 33aHHOM TOUHOCTBIO;

° CpaBHHUBATb pallMOHAIIBHBIC U UPPALIMOHAIBHBIC YHUCJIA,

° MNpEACTABIATE pallMOHAJIBHOC YHUCJIO B BUAC I[GCSITH‘IHOﬁ I[pO6I/I

®  YIOpPS0YMBATH YKCIIA, 3aMIMCAHHBIE B BUJIe OOBIKHOBEHHOM U IECATUYHOM Ipo0u;

e Haxoxuts HOJI n HOK umncen u ucronb3oBaTh UX NPU PELICHUM 3a/1a4.
B noBcexHeBHO KU3HM M NIPU M3YUYEHHHU APYTUX NPeIMETOB:

®  [IPUMEHSATH IIpaBUJIa NPUOIMIKEHHBIX BEIYUCICHUH IPU PELICHUN MPAKTUUYECKUX 3a/1a4 U PELICHUH 3a/1a4 JPYTUX Yy4eOHbIX IPEIMETOB;

®  BBINOJHATH CPABHEHHUE PE3YJIbTATOB BBIYMCICHUN IPU PELICHUN MPAKTUUYECKUX 33]a4, B TOM YHCIIE PUOIMKEHHBIX BBIYUCIICHUH;

®  COCTaBJIAThH U OLICHUBAThH YMCIIOBBIEC BBIPAKEHUS MPH PEILICHUH MPAKTUYECKUX 3a/1a4 U 337a4 U3 IPYTUX YUeOHBIX NPEIMETOB;
ToxnecTBeHHBIE IPe0Opa3oBaHUsA

L4 OHepI/IpOBaTB MOHATHUAMU CTCIICHU C HATYPAJIbHBIM IOKA3aTCJICM, CTCIICHU C LCJIBIM OTPULATCIIbHBIM ITOKA3aTCIICM;



®  BBHINOJHATH TPEOOpPa3OBaHMS WENBIX BBIPAKEHHUH: NEHCTBUS C OJHOWICHAMH (CJIOKEHWE, BBIUMTAHHE, YMHOXCHHE), ICHCTBUS C
MHOTO4JICHAMH (CIIOKEHHE, BBIMUTaHUE, YMHOXKEHUE);

®  BBINOJHATH PA3JIOKESHHE MHOTOYWICHOB Ha MHOXHTEIH OJIHUM U3 CIIOCOOOB: BHIHECEHHUE 3a CKOOKY, TPYIIUPOBKA, UCTIOIb30BaHUE POPMYIT
COKpAIIEHHOTO YMHOXKEHHSI,

®  BBIICIATH KBAJPAT CYMMBI i PA3HOCTH OJHOYJICHOB;

®  pAcKIA/bIBAaTh HA MHOXKUTEIIN KBAJAPATHBIN TpPEXUIICH;

®  BBINOJHATH IPE0OPa30BAHNUS BEIPAKECHUHN, COAEPKALIUX CTEIICHH C IIEITBIMU OTPHUIIATEIbHBIMU IOKA3aTENISIMHU, IEPEXOAUTH OT 3aIIMCH B BUIC
CTETICHH C IIeJILIM OTPHIIATEIIbHBIM MTOKa3aTesIeM K 3allMCH B BUJIE IpOOH;

®  BBINOJHATH MIPeoOpa3oBaHus IPOOHO-PAMOHATBHBIX BBIPAXKCHUI: COKpallleHue Apo0Oei, mpuBeaeHne aliredpandeckux apodeit k odiiemy
3HaMEHATENI0, CJIOXCHUE, YMHOXXCHHE, JCJICHHE anreOpanmdyeckux JpoOei, BO3BEIEHHE aireOpanyueckol IpoOW B HATYpallbHYIHO U IEIYIO
OTPHIIATEIIbHYIO CTETICHb;

®  BBINOJIHATH MPEOOPA30BaHsI BRIPAKCHUH, COICPIKAIINX KBAIPATHBIC KOPHHU;

®  BBIICIATH KBAJPAT CYMMBbI HIIU PA3HOCTH JIBYWICHA B BBIPAKCHHSX, COJICPKAIINX KBAIPATHBIC KOPHHU;

®  BHINOJHATH MPEOOPA3OBAHUSI BEIPAKECHUH, COIEPIKAIIUX MOTYJIb.
B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  BHINOJHATH MPEOOPA3OBAHMS U ICHCTBHS C YHCITAMH, 3aITICAHHBIMU B CTAaHIAPTHOM BHUJIC;

®  BHINOJHATH MPEOOPA30BAHUS aNreOpanuecKuX BEIPAKEHUH MTPH PEICHUH 3334 IPYTUX YIeOHBIX MTPEIMETOB.
YpaBHeHHd U HEPABEHCTBA

e OmnepupoBaTh TMOHSATHSIMHU: YpaBHEHHE, HEPABEHCTBO, KOPEHb ypPaBHEHHWs, PEUICHHE HEPAaBEHCTBA, PaBHOCWUJIbHBIC YpPaBHEHHS, OOJIACTh
oTpesieNieHus] ypaBHEHUS (HEpaBEHCTBA, CUCTEMbI YPABHEHUN WM HEPABEHCTB);

®  pemIaTh JUHCHHBIC YPAaBHCHUS M YPABHEHUS, CBOJIUMBIC K IMHEHHBIM C TIOMOIIIBIO TOX/IECTBEHHBIX ITPE0Opa30BaHUI;

e  pemiath KBaJIpaTHBIC YPaBHEHUS U YPABHECHHSI, CBOJAMMBIE K KBaJIPaTHBIM C IIOMOIIBIO TOKIECTBEHHBIX TPe0Opa3oBaHUii;

e  pemiath JPOOHO-IMHEWHbIE YPaBHEHNUS;



e  pewath NpoCTeilINe NPPALMOHATBHbIE yPABHEHNS BUA |/ f (x)=a, \/f (x) = \/ g(x);

e  pematb ypaBHEHUS BHJA x"=a ;

e pemarh ypaBHEHHS CLIOCOOOM PA3JIOKEHHUS Ha MHOKHUTEIN U 3aMEHBI IIEPEMEHHOM;

®  CIIOJIB30BAaTh METOJl MHTEPBAJIOB JUISl PELIEHMSI LIETBIX U IPOOHO-pallMOHAIbHBIX HEPABEHCTB;

e  pelarh JMHEWHBIE YPABHEHMS U HEPABEHCTBA C TapaMETPaMHU;

®  pelaTh HECJIOXKHbIE KBaJPATHHIE YPABHEHUS C IAPAMETPOM;

®  pelIaTh HECJIOXKHbIE CUCTEMBI JINHEHHBIX YPaBHEHUH C TapaMeTpamy;

®  pelIaTh HECJIOXKHbIE YPAaBHEHUS B IIEJIbIX YHCIIAX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  COCTaBJIATH M pelIaTh JIMHEHHBIE U KBAJPaTHbIE YPABHEHMSI, YPABHEHMSI, K HUM CBOZSILNECS, CUCTEMBI TMHEUHBIX YPAaBHEHUM, HEPABEHCTB
IIPU PELICHUH 33134 IPYTUX Y4eOHbIX IPEIMETOB;

®  BBINOJHATH OLICHKY IIPABJONOA00US Pe3yabTaToOB, OJy4aeMbIX NPU PELICHUN JTUHEWHBIX U KBAJIPATHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX
yYpaBHEHMI U HEPABEHCTB MU PEIICHUH 3a/1a4 APYTrUuX y4eOHBIX MPEAMETOB;

e  BbIOMpPATh COOTBETCTBYIOIINE YPABHEHUS, HEPABEHCTBA WJIM UX CUCTEMBI JJISi COCTABJIECHUS MaTeMaTHUYecKOl MOJEIH 3aJaHHOM peanbHOM
CUTYallM WM IPUKIIATHON 3a/1auH;

®  yMETb MHTEPIPETUPOBATH MOJYYEHHBIN [IPU PELICHUH YPABHEHMSI, HEPABEHCTBA WJIM CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJaHHON pealbHON
CUTYallUU WJIN IPUKIATHON 3a/1auH.
DOyHKIUH

e  OmnepupoBaTh NOHATUSAMU: QYHKIIMOHAIbHAS 3aBUCUMOCTb, QYHKIHS, IpaduK QyHKIMHU, CIIOCOOBI 3aaHus QYHKIIUU, apTyMEHT U 3HaUE€HHe
GbyHKIMM, 00NacTh OMpEeNeNIeHUs] 1 MHOKECTBO 3HAYEHUH (YHKIMH, HYIH (YHKIHH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (YHKIIUH,

YETHOCTH/HEUYETHOCT (PYHKIIUH;



- . i o6 o . k .
e  CTpouTh rpaduKy JUHEHHON, KBaJpaTU4HON QyHKIMHA, 0OpaTHOH MPONOPIHMOHAIBHOCTH, QYHKIIMU BUIA: Yy =a+ o Y Xy =3x%,

y =|x|5

e Ha IpUMEpe KBaJApaTUYHOW (PYHKIIMH, UCIIOJIL30BaTh NpeodpasoBanus rpaduka Gynkuuu Y=f(X) mis nocrpoenus rpadukoB (yHKIuit
y=af (kx+b)+c,

®  COCTaBJIATh YpaBHEHMs MPSIMOM IO 33aJJaHHBIM YCIIOBUSM: IPOXOJAIIEH Yepe3 ABEe TOUKH C 3alaHHBIMU KOOPJIMHATaMU, POXOAILEH yepes
JAHHYIO TOUKY U [TapaJUIEIbHOM JaHHOU IIPSIMOM;

e uccuenoBaTh QPyHKIMIO 10 €€ TpauKy;

®  HAaXOJAUTbh MHOXKECTBO 3HAUEHUH, HYJIH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaIpaTUYHON (YHKIIUY;

®  OIEpPHPOBATH MOHATHIMHU: MOCIEIOBATEIBHOCTD, apU(METHUECKAs IPOTPECCHSI, TEOMETPHUYECKAs! POTPECCHS;

e  pemarh 33Ja4d Ha apU(YMETHUECKYIO U TEOMETPHUYECKYIO TPOTPECCHUIO.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPEAMETOB:

®  WUIIOCTPUPOBATH C TIOMOIIBIO TpaduKa peaabHyI0 3aBUCHMOCTD WJIH MPOIECC TI0 UX XaPaKTEPUCTHKAM;

®  WCIOJB30BaTh CBOMCTBA U TPaUK KBAAPATUIHON (PYHKITUH MIPH PEIICHUH 3a71ad U3 IPYTUX YICOHBIX MTPEIMETOB.
TexcToBbIe 32124

e Pemarts mpocThie U CTIOXKHBIE 33/1a4H PA3HBIX THIIOB, a TAK)KE 33a4H MOBBIIICHHON TPYAHOCTH;

®  UCHOJB30BAThH Pa3HbIE KPATKHE 3aMMMCH KaK MOJEH TEKCTOB CIOHBIX 3a7a4 JUIsl IOCTPOSHUS TIOMCKOBOM CXEMBI M PEUICHHUS 3a/1ay;

®  pa3IMYaTh MOJENb TEKCTa U MOJIENb PelIeHHs 3a/laui, KOHCTPYUPOBaTh K OJJHON MOJENM PELICHUs] HECI0KHOU 3aJjauu pa3Hble MOJEIH
TEKCTa 3a/1a4u;

®  3HAaTh M IPUMEHATH 00a crocoba Mmoucka pemeHus 3ajaad (0T TpeOoBaHUS K YCIOBHIO U OT YCJIOBUS K TPEOOBaHMIO);

®  MOJEIMPOBATh PACCYKJICHHS MTPU MOUCKE PEIICHHUS 33/1a4 ¢ TIOMOIIBIO Tpad-CXeMbl;

L4 BBIACIIATD 3TAllbl PCIICHUA 3aa9U U COACPKAHNEC KAXKIOTO 3Talla,



e yMeTh BBIOMpAaTh ONTHMAJIbHBIM METOJA PELICHMs 3aJauyd U OCO3HaBaTh BHIOOP METO/A, pacCMAaTPHBATh PA3JIMYHBIE METOMAbBI, HAXOAUTh
pa3HbIC PEIICHUS 3a[Ja4H, €CIIM BO3MOXKHO;

®  AHAJIU3UPOBATH 3aTPYJHEHUS IPU PELICHUM 3a/1a4;

e  BBINOJIHATH Pa3IMYHbIC PEOOPA30OBAHMSI MTPEIOKEHHON 3a7a4l, KOHCTPYHPOBATh HOBBIE 331a4H U3 JJAHHOM, B TOM YHCIIe OOpaTHBIC;

®  UHTEPHPETUPOBATH BBIYMCIUTEIIBHBIE PE3YJIbTAThI B 33/1a4€, UCCIEA0BATh IIOJIy4YCHHOE PELICHUE 3a1a4H;

®  AHATM3MPOBATH BCEBO3MOXKHBIE CUTYAI[MHM B3aUMHOTO PACIOJIOKEHHUS IBYX OOBEKTOB M M3MEHEHHE MX XAPAKTEPUCTHUK IPH COBMECTHOM
JBMKEHUH (CKOPOCTh, BpEMsl, PACCTOSHUE) TIPU PEIICHUH 3a/1a4 Ha JIBM)KCHUE JIBYX OOBEKTOB KaK B OHOM, TaK M B IPOTHBOIOJIOKHBIX HAIPaBJICHUSX;

®  JCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYallMH IIPU PEILICHNH 3a/1a4 Ha JABUKEHUE 110 PEKE, paCCMaTPHUBATh PA3HBIE CUCTEMBI OTCUETA;

e pemarb pa3HOOOPA3HBIE 33]aUN «HA YACTHY,

e pewarh ¥ 0OOCHOBBIBATH CBOE PEIICHHUE 3a/1a4 (BBIICNIATh MATEMAaTUYECKYIO OCHOBY) HA HaXO0X/IEHUE YacTH YMCIIa M YMcia [0 €ro YacTy Ha
OCHOBE KOHKPETHOI'O CMbICia IpooH;

e 0CO3HaBaTb U OOBSCHATH MACHTUYHOCTH 33734 PAa3HBIX THUIIOB, CBSI3bIBAIOIIMX TPU BEIMYMHBI (Ha pabOTy, HA MOKYIKH, HA JIBUXKEHUE).
BBIIEJISITh 3TU BEJIMYMHBI U OTHOLIEHUS MKy HUMU, IPUMEHATh UX IPU PELLIEHUH 3a7a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB;

e  BJAJCTb OCHOBHBIMU METOJAMM PELIEHUS 3a1a4 HA CMECH, CIUIABBI, KOHLIEHTPALIUH;

e  pemaTh 33Jja4d Ha MPOLIEHTHI, B TOM YHUCIIE, CJIOXKHBIE MPOLIEHTH C 000CHOBAaHUEM, HCIIONIb3YS pa3Hble CIIOCOOBI;

e  pemarh JOrMYECKHE 33Jja4l pa3HbIMU CLIOCO0aMHM, B TOM YHUCIIE, C ABYMs OJIOKaMU U ¢ TpeMs OJIOKaMU JaHHBIX ¢ TOMOILBIO TaOJIHIL;

e  pemiaTh 3aJ1a4M 110 KOMOWHATOPUKE U TEOPHH BEPOSITHOCTEN HAa OCHOBE MCIOJIb30BAHUS N3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHHUE;

®  pelIaTh HECJOKHBIE 33J]a4 110 MATEMATUYECKOU CTATUCTHKE;

®  OBJAJETh OCHOBHBIMU METOJAMM PELIEHUS CIOKETHBIX 3a/1a4: apupMeTHUECKUil, anreOpanueckuii, nepedop BapuaHTOB, T€OMETPUUECKUM,
rpaduyecKuil, MPUMEHATh UX B HOBBIX 110 CPAaBHEHHUIO C U3YUYEHHBIMH CUTYalIHSIX.

B noBceHeBHOI KU3HM U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:



®  BBIJCNATH NPHU PELICHUH 3aJa4 XapaKTEPUCTUKU paccMaTpuBaeMOil B 3ajadye CHUTyallMd, OTJIMYHBIE OT pEabHBIX (T€, OT KOTOPBIX
abcTparupoBaliuCh), KOHCTPYUPOBATh HOBBIE CUTYAIIMH C YUETOM 3TUX XapaKTEPUCTHK, B YACTHOCTH, IIPH PEILICHUH 3a/1a4 Ha KOHI[CHTPAIlUH, YYUTHIBATh
IJIOTHOCTD BELIECTBA;

e pemiaTh U KOHCTPYHMPOBATH 33Ja4d HA OCHOBE PACCMOTPEHHUS pEalbHBIX CHTYyallMil, B KOTOPBHIX HE TpeOyeTcss TOUHBIM BBIYMCIUTEIbHBIN

pe3yJbTarT;

e  pellaTh 33/1a4M Ha JBUKEHUE MO PEeKe, pacCCMaTpUBas pa3Hble CUCTEMbI OTCUETA.
CraTucTHKA M TeOpHs BEPOSATHOCTE

e  OmnepupoBaTh NOHATUSAMU: CTOJIOUYATHIC U KPYTOBBIE TUArpaMMbl, TaOIUIbl JaHHBIX, CpeaHee apudMeTHIecKoe, MeInaHa, Hauoobliee U
HauMeEHbIIIee 3HaYeHUS BBIOOPKH, pa3Max BHIOOPKH, IUCIIEPCHSI U CTAaHAAPTHOE OTKJIIOHEHHE, CITy4YaiiHas H3MEHYUBOCTH;

e  u3BJIEKaTh HHPOPMAIIHIO, IPEACTABICHHYIO B Ta0IHIIAX, HA JUarpammax, rpadukax;

° COCTaBJIAThb Ta6JII/IIII>I, CTpOUTH JuarpaMmbl 1 Fpa(bI/IKI/I Ha OCHOBEC JAaHHBIX;

° OIICpHUPOBATH NOHATUAMMU: (baKTOpI/IaH qucia, nepeCTaHOBKU U COUYCTAHUA, TPCYTOJIbHUK HaCKaJIFI;

®  [PUMEHSATH NPABUJIO IPOU3BEACHHUS TP PEIIEHUN KOMOMHATOPHBIX 33]1a4;

®  ONEepHUpPOBATh MOHATUSIMU: CIYYAWHBIN OMBIT, CIyYailHBINA BBIOOP, UCIIBITAHKE, SJIEMEHTAPHOE ClydailHOe COOBITHE (MCXO0/T), KIACCUYECKOe
onpe/iesIeHue BEPOSITHOCTU CITy4YaHOTO COOBITHS, OTIEPAIIMH HAJl CTy4YalHBIMU COOBITUSIMU,

®  MpeACTaBIATh HHGOPMAIUIO C TIOMOIIBIO KPYTroB Diiepa;

e  pemiaTth 3a/1a4M Ha BBIUMCICHHE BEPOSITHOCTH C MOJICYETOM KOJIUYECTBA BAPUAHTOB C MTOMOIIBI0 KOMOMHATOPUKH.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  U3BJIEKATh, UHTEPIIPETUPOBATH U MPE0OPA30BLIBATh MHGOPMAITUIO, IPEACTABICHHYIO B TA0NIMIIAX, HA AMArpaMMax, Tpadukax, OTPaKaroIIyIo
CBOMCTBA U XapaKTCPUCTHUKU pCaJIbHBIX ITPOLECCOB U SIBHeHI/Iﬁ;

®  ONpeleNsITh CTATUCTUYECKUE XaPAKTEPUCTUKH BBIOOPOK MO TabIuIaM, AuarpaMMmam, rpadukam, BEIMOTHATh CPABHEHHUE B 3aBUCUMOCTH OT
LeJIH pelIeHus 3aauH;

® OIICHUBATHb BEPOATHOCTE PCAJIBHBIX COOBITHH U SABJICHUM.



I'eomeTpuueckue Gpurypsl

e  OmnepupoBaTb NOHATUAMHU €OMETPUUYECKUX PUTYP;

®  U3BJCKaTh, UHTEPIPETUPOBATH U IPE0OPa30BbIBATh MHHOPMALIMIO O TEOMETPUUYECKUX (UTypax, IPEACTaBICHHYIO Ha YepTexKaXx;

®  [IPUMEHSTHh reoMeTpuUecKre (paKThl IS pEIIeHUs 3a/1a4, B TOM YHUCIIE, IPEANOJIAralouInX HECKOIBKO IIaroB PeIIeHus;

e (opMyIHpOBATh B IPOCTEHIINX CIy4asX CBOMNCTBA U MPU3HAKU UTYD;

®  JI0OKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e  BIAJETh CTAHAAPTHOM Kiaccupukanueil miockux Guryp (TpeyroabHUKOB U YEThIPEXYTOJIbHUKOB).
B noBcexHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  UCHOJB30BATh CBOMCTBA FEOMETPUYECKUX (PUTYp I penIeHns 3a4a9 IPaKTHIECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JTUCIUILIUH.
OTHOmEeHus

e  OmnepupoBaTh NOHATHIMHU: PAaBEHCTBO (QUTYp, PaBHBIE PUTYPBI, PABEHCTBO TPEYTOJIBHUKOB, MAPAIICIBHOCTD MPSIMBIX, IEPIIEHAUKYISIPHOCTD
NPSIMBIX, YTIIBI MEXKIY PSIMBIMH, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKINS, TTogooue Guryp, mogooHsie GUrypsl, mo1o00HbIe TPEYTOIbHHUKH,

e npuMeHATh Teopemy Daneca u TeopeMy 0 IPONOPLUUOHATBHBIX OTPE3KAX MPU PELICHUH 3a/1a4;

®  XapaKTEpU30BaTh B3aMMHOE PACIIOJIOKEHUE IIPSIMON U OKPYKHOCTH, ABYX OKPY>KHOCTEH.
B noBceaHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

®  1CIOJIb30BAaTh OTHOLICHMS JUIsl pEICHU 3a/1a4, BOSHUKAIOIINX B pealbHON )KU3HHU.
N3mepenus u BoIuMcIeHUS

e OmnepupoBaTh NPEJICTaBICHUSIMH O JJUHE, IJIOMAAN, 00bEéMe Kak BenmuuHamu. [Ipumensts teopemy [ludaropa, ¢popmynsl miuomanm,
00BbEMa Mpu pelIeHny MHOTOIIArOBbIX 33/1a4, B KOTOPBIX HE BCE JaHHbIE IPEJCTABIICHBI SIBHO, a TPEOYIOT BBIUMCIEHHH, ONIepUpOoBaTh 0oJiee MNP OKUM
KOJIMYeCTBOM (OpMYJI JUIMHBI, TIOMA1, 00bEMA, BEIYUCIATh XapaKTePUCTUKN KOMOUHAIMKA GUTYp (OKPY>KHOCTEH U MHOTOYTOJIbHUKOB) BBIYUCIIATH
paccTosHUs MeXy (pUrypamu, IpUMEHSITh TPUTOHOMETpHUECKUe (OPMYIIbI AJIsi BEIYUCIECHUH B 00Jiee CIIOKHBIX Cly4yasiX, IPOBOJUTH BBIYMCICHHUS Ha
OCHOBE PaBHOBEJIHMKOCTH U PABHOCOCTABIEHHOCTH;

L4 MMPOBOAUTD MPOCTHIC BLIYUCIICHUS HA 00BEMHBIX TCIax,



e  (opmynupoBaTh 3a7a4M Ha BBIYUCIICHUE JJIMH, TUIOMAe 1 00bEMOB U pelIaTh ux.

B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  IIPOBOJUTH BBIYUCIICHUS HA MECTHOCTH;
®  [IpPUMEHATHb (POPMYJIBI IPU BBIUMCICHUSX B CMEXHBIX YUEOHBIX IPeAMETaX, B OKpYXKaroleil 1eiiCTBUTENbHOCTH.
I'eomeTpuyeckue NocTpoeHus
e  M300paxkaTh reomeTpudeckue GUrypsl N0 TEKCTOBOMY M CUMBOJIBHOMY ONMCAHUIO;
e  cBOOOJHO ONEPUPOBATH YEPTEKHBIMU UHCTPYMEHTAMH B HECIIOKHBIX CIIydasiX,
®  BBIIIOJIHATH IOCTPOEHUS TPEYTOJIBHUKOB, IPUMEHATh OTAEIbHBIE METOABI IIOCTPOECHUIN LIMPKYJIEM U JINHEHKON W IIPOBOAUTH MIPOCTEHIINE
UCCJIEIOBaHMS YNCIIA PEILICHUN;
e  u300pakaTh TUIIOBBIE MJIOCKUE PUIYpBl K 0OBEMHBIE T€JIA C OMOLIBIO MPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHH APYTUX NPEIMETOB:
e  BBINOJIHATH NPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOJUMbIE B PeaIbHOM JKU3HU;
®  OLIEHUBATh pPa3Mephl pealibHbIX 00BEKTOB OKPYKAIOILIET0 MUPA.
IIpeoGpa3oBanus
e  OmnepupoBaTb HOHATHEM JIBWKEHUS M MPeoOpazoBaHMsl MOJ00MsI, BIAAETh MPUEMaMH OCTPOSHUS (PUTYp C UCTIOIb30BAHUEM JABHKEHHUH U
npeoOpa3oBaHuil NOJOOHS, TPUMEHSATh NOTYUESHHbIE 3HAHUS U ONBIT HOCTPOCHUH B CMEXKHBIX ITPEIMETax U B peaIbHBIX CUTYAIIUSIX OKPY>KAIOLIET0 MUPA;
e  CTpoUTh (UTYpY, HOJOOHYIO JaHHOM, NOJIH30BATHCS CBOMCTBAMU MOJ00MS 11 000CHOBaHUS CBOUCTB (UTYp;
® [PUMEHSTh CBOWCTBA ABMXKEHUMN JJI IPOBEAEHUS MPOCTEUIINX 0O0CHOBAaHUM CBOIMCTB QUTYP.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPEeIMETOB:
®  [IPUMEHSTH CBOICTBA ABWKEHHM U MPUMEHSTh OJ00HE /I HOCTPOSHUN U BHIYMCIICHUH.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
e  OmnepupoBaTh NOHATUSAMHU BEKTOpP, CYMMa, pa3HOCTb BEKTOPOB, NPOMU3BEIACHHE BEKTOpPA HA YUCIO, YroJl MEXIY BEKTOpamH, CKAIIpPHOE

MMPOU3BCACHUC BCKTOPOB, KOOPAUHATHI HA IIJIOCKOCTHU, KOOPAWHATHI BCKTOPA;



®  BBHINOJHATH JICHCTBUSI HAJl BEKTOPaMU (CJIOKEHUE, BRIUNTAHUE, YMHOKEHHUE HA YHCJIO), BEIYUCIIATH CKAIIPHOE MPOU3BEICHHE, OTIPEICTISTh B
MPOCTEHUINNX CIy4yasX yroy MEXIy BEKTOpPaMH, BBHINOJHATH Pa3JIOKEHUE BEKTOpa Ha COCTABIISIONIME, MTPUMEHSATH IMOJTYYEHHBbIC 3HAHUS B (DU3HKE,
I10JIB30BAaThCA (I)OpMYHOfI BBIYHCIICHUA paCCTOHHI/ISvI MC)KI[y TOYKaMH 110 U3BCCTHBIM KOOpI[I/IHaTaM, HCIIOJIB30BATh ypaBHeHI/ISI (bl/II‘yp JUIA peH_IeHI/ISI 3ajJa4d,

®  [PUMEHATHh BEKTOPHI U KOOPAMHATHI JJIsl PEIICHUSI TEOMETPUUYECKUX 3a/1a4 Ha BHIYMCIICHUE JIJIMH, YTJIOB.

B noBceqHeBHOM KU3HU U NIPU U3YYECHUM JAPYTUX MPeIMeTOB:

®  WCIOJIB30BATh MOHATHS BEKTOPOB M KOOPJWHAT JJIS PEIICHUS 3a1a4 1o (pu3uke, reorpadvu U IPYruM yI4eOHBIM MPEIMETaM.
Hcropus MaTreMaTUKHU

L] XapaKTemeBaTb BKJIad BIJAOIIUXCA MAaTEMATHUKOB B paSBI/ITI/Ie MAaTEMAaTUKH U NHBIX HaquI)IX O6JI&CTCI>1;

IIOHUMATh pOJIb MaTEeMaTUuKHu B paSBI/ITI/II/I POCCI/II/I
MeToanl MaTEMATHKH

L] I/ICHOJII)?;YFI I/I3yII€HHI)Ie MECTOBI, HpOBOI{I/ITI) JOKa3aTCIbCTBO, BBIIIOJIHATH OHpOBep)KCHI/Ie;

L] BI)I6I/IpaTI> I/I3y‘ICHHI)Ie METOObI U UX KOM6I/IHaIII/II/I 1A pemeHMa MaTEMAaTUUYCCKUX 3a4a4,

®  JCHOJIB30BaTh MaTEMATUUYECKUE 3HAHUS JJIs1 OIMCAHUS 3aKOHOMEPHOCTEHN B OKpYKaroLeH 1eMCTBUTEIBHOCTH U TPOU3BEACHUSAX UCKYCCTBA;

L4 MIPUMCHATH HpOCTGﬁH.IPIC MNporpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHUKAITUOHHBIC CUCTCMBI IIPU PCIICHUU MATCMATUYCCKHUX 3a/1aY.

2. CoaepxaHue y4eOHOIo npeamera
7 kaacce Aaredpa

ToxknaecTBeHHbIE IPe00pa3oBaHUs
YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

BBIpa)KCHI/IC C HepeMeHHOﬁ. 3HadeHUE BBIPAXKCHUA. IToacranoBka BBIpa)KeHI/Iﬁ BMCECTO ICPCMCHHBIX.



Ienblie BeIpaKeHUs

Crenenb ¢ HaTypaJIbHBIM MTOKa3aTesieM U e€ cBoiicTBa. [IpeoOpazoBanus BEIpaXEHUH, COJIEPKAIIUX CTETICHN C HATYPaJIbHBIM ITOKA3aTEIIEM.

OpHouseH, MHOrowieH. JleficTBus ¢ OJHOWIEHAMM W MHOTOYICHaMH (CIIOKE€HHE, BbIYMTAaHUE, yMHOXKeHHE). PopMysbl COKpaLIEHHOTO
YMHOXKEHUS: Pa3HOCTh KBaJPaToB, KBaJApaT CyMMbI M pa3HOCTU. Pa3nokeHne MHOro4JeHa Ha MHOKMTEIIN: BBIHECEHUE O0ILEro MHOKUTEIS 32 CKOOKH,
IpYyNIUPOBKA, MPUMEHEHUE (POpMYIT COKpamEHHOro yMHOXKeHH. KBaapaTHBIN TpEXWIIEH, pa3sioskeHHe KBaIPaTHOTO TPEXWIEHA HA MHOXKHTEIIH.

JIuHeiiHOe YpaBHEHHE U €ro0 KOPHU

Pemrenne nuHenHbIX ypaBHeHUN. JIMHEHOE ypaBHEHUE ¢ TapaMeTpoM. KonuecTBo KOpHEH JTMHEHHOTO ypaBHEHMSL.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ JByMs IepeMeHHbIMU. JIuHelHoe ypaBHeHHEe C ABYMs nepeMeHHbIMU. [Ipsimas kak rpaduueckas mHTepHpeTalnus JHUHEHHOro
YPAaBHEHUS C JBYMS IEPEMEHHBIMHU.

[TonsATHE cucTeMbl ypaBHEHUH. Pelienre cucteMsl ypaBHEHU.

MeToab! pelieHus: CUCTeM JIMHEHHBIX YPaBHEHHUH ¢ IByMsI IEPEMEHHBIMU: IpaUUecKuii METO, METO CI0XKEHHUS, METOJ] TIOJCTAaHOBKH.

CucreMbl TUHENHBIX YPABHEHUH € TapaMETPOM.

DOyHKIUUHA

IHousitue pyHkumMu

JlekapToBbI KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHME MPEACTABICHUNA O METalpeAMETHOM IMOHATUU «KOOpAMHATB». CrocoObl 3aaHus
GyHKUIMN: aHATUTUYECKHUH, rpaduueckuii, Tabnuunblid. I'paduk Qynxmuu. [Tpumeps! QyHKIuU, ModydaeMbIX B IMpOLECCe MCCIEIOBAHUS PA3TUYHBIX
pealIbHBIX MPOLIECCOB U pPeIlIeHus 3a1a4. 3HaueHNe (PYHKIIUU B TOUKE.

JIuneiinasi pyHKUMsA

CgoiicTBa 1 rpaduk JuHEHHON GyHKIMU. YTI0BOM KO3 duireHT npsamoil. Pacnonoxenue rpaduka JMHEHHON QYHKIMU B 3aBUCUMOCTH OT €€
yrioBoro ko3dgduuuenta u ceoboanoro wieHa. Haxoxaenue ko3ppuineHToB TuHEHHON (YHKIIUH 10 3aJaHHBIM YCIOBHUSIM: MPOXOXKJICHUE MPAMON
4yepes JABE TOUKH C 3aJaHHBIMA KOOpAMHATAMH, IPOXOKAECHUE IPSIMOM Yepe3 JaHHYIO TOUKY U NapaJuIeIbHON JAHHOW ITPSMOM.

Pemienue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHYECKHE NeHCTBUSA



Pemrenne TekCcTOBBIX 3a7ay apuPMETHUECKUM CrIocoOoM. Mcnonb3oBaHue TaONHUIl, CXeM, YEePTEXKEl, IPYTUX CPEICTB MPEICTaBICHHS JaHHbBIX
[P PEILICHUHU 3a/1a4U.
3aiauyu HA IBUKeHH e, Pa00Ty M MOKYNIKHU

AHalM3 BO3MOKHBIX CHUTYyaIlMil B3aWMHOTO PACIOJOKEHHS OOBEKTOB MPU MX IABHIKEHUH, COOTHOILIECHUS OOBEMOB BBIMOJIHIEMBIX PabOT MpHU
COBMECTHOI pabore.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemienne 3ama4 Ha HaXOXKJIEHHME YAaCcTU YMCIIA M YUCIA MO €ro yactu. Pemenue 3amay Ha mpoueHThl U 1oiu. [IpumeHeHnue nponopuuid npu
pelieHuy 3a1a4.

Jlormueckue 3agaum

Pemenue norndeckux 3amad. Pemenne moruaeckux 3aaq ¢ MOMOIIbio Tpad)oB, TaOJIHII.

CTaTuCTHKA ¥ TeopHsi BepOSITHOCTel

CraTucruka

TabnuuHoe u rpaduueckoe mMpencTaBIeHUE TaHHBIX, CTOI0YAThIE U KPYTOBbIE JUarpaMMbl, rpaduKku, MPUMEHEHHUE TuarpaMm U rpadukoB Asis
OITNUCaHUus SaBHCHMOCTCﬁ peaanmx BCINYNH, HU3BJICUCHUC I/IH(l)OpMaIII/II/I nu3 Ta6J'II/IIl, I[I/IanaMM nu Fpa(l)I/IKOB. OHI/IC&TCJ’IBHBIG CTaTUCTUYCCKUC
MOKAa3aTeJIM YMCIIOBBIX HAOOPOB: cpeHee aprupMeTHuIecKoe, MeirnaHa, HauOoJIbIlIee U HauMEHbIIIee 3HaUeHUs. Mephl pacCeMBaHUs: pa3Max, JUCTIEPCHS
Y CTaHJAPTHOE OTKIJIOHEHHE.

CnyqaﬁHaﬂ H3MEHYUBOCTh. I3MEHYNBOCTh IIpu U3MCPCHUSX. Pemraromnue IpaBuja. 3aKOHOMepHOCTI/I B U3BMCHYHMBBLIX BCIIMYHMHAX

8 kiace Aaredpa

Yucaa

PaunoHajbHbIC YHCIA



MmuoxkecTBO pallnOHAJIbHBIX YHUCCIIL. CpaBHeHI/Ie palOHAJIbHBIX YHUCCIIL. I[eﬁCTBHH C palluOHAJIbHBIMHU YUCJIaMH. HpeI[CTaBJIeHI/IC palluOHAJIBHOT'O
qrclia JIECATUIHON APOObIO.

JApoOHo-panmoHaibHbIe BbIPAKEHUS

Crenenb ¢ meibM nokaszareneM. [IpeoOpa3oBanue ApoOHO-THHEHHBIX BBIPOKEHHI: CIIOKEHHE, YMHOKEHUE, JIeieHue. Anreopandeckas apo0s.
JlonycTHMBIe 3HaUEHHs TIEPEMEHHBIX B JAPOOHO-PAallMOHANBHBIX BhIpakeHUsX. Cokpanienue anredpandeckux apoOeil. [IpuBenenue anredpanyeckux
npobeii k 001eMy 3HaMeHarteno. JlelicTBus ¢ anredpandecKuMu IpOOsIMU: CIIOKEHUE, BBIYUTAHNIE, YMHOXKCHHE, JCJICHHUE, BO3BEJACHHUE B CTEIICHb.

[Ipeobpa3oBanue BbIpaXkeHU, COAEPIKALUX 3HAK MOTYJIS.

KBaaparnblie kopHu

Apudmerndeckuii KBaapaTHbli KOpeHb. [IpeoOpa3oBaHue BBIpOKEHHIA, CONEPKAIUX KBAJAPATHbIC KOPHHU: YMHOXCHUE, JICJICHUE, BEIHECCHHE
MHOXUTCJIA U3-110J 3HaKa KOPHS, BHCCCHHUEC MHOXKUTCIIA I10/] 3HAK KOPHS.

YpaBHeHHs U HEPaBEeHCTBA

PaBencrBa

Yucnosoe PaBCHCTBO. CBolicTBa YHCIIOBBIX PaBCHCTB. PaBenctBo ¢ nepeMeHHoﬁ. Pemenue nuHeMHBIX ypaBHCHI/Iﬁ C [MapaMecTpoOM.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanparusle ypaBHeHus. HemnonHble KBanpaTHblE ypaBHEHHs. /[MCKpUMMHAHT KBaJpaTHOrO ypaBHeHus. PopMyia KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera. PemieHne kBajpaTHBIX YpaBHEHHIl: MCIIOJIb30BaHHE (OPMYIbI JUI HaXOXKICHUS
KOpHEH, rpapuueckuii METoJ peLIeHUs, pa3lioKeHHEe Ha MHOXKUTENH, MoaA0Op KOpHEHl ¢ ucmosb3oBaHHeM TeopeMbl Buera. KonunuectBo kopHeit
KBa/IpaTHOT'O YpPaBHEHMsI B 3aBUCUMOCTU OT €ro JAUCKpUMHHaHTa. bukBajpaTHble ypaBHEHHs. YpaBHEHUS, CBOAMMBIE K JIMHEHHBIM U KBaJpPaTHBIM.
KBanpaTHble ypaBHEHHS C TapaMETPOM.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBOWCTBA YHCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeUIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYCHUSIX [T€PEMEHHBIX.

HepasenctBo ¢ mepemenHoil. Ctporne u HecTporue HepaBeHCTBa. OOJacTh ONpECTICHHS HEpaBEHCTBa (00JIACTh JOMYCTUMBIX 3HAYCHHM

IIEPEMEHHOMN).



PemieHne nuHENHBIX HEPABEHCTB.
Cucrembl HEpaBeHCTB

CucTtemMbl HEpaBEHCTB C OJHOM IMepeMEeHHOM. PelieHne cucteM HEpaBEeHCTB ¢ OJTHOM NMepEeMEHHOM: TMHEHHBIX. 300paskeHre pereHus: CHCTEMbI

HCpaBCHCTB Ha YHCI0BOM HpHMOﬁ. 3anuce pEeICHUSA CUCTEMBI HCPABECHCTB.

CoiicTBa pyHKIMI: 00JaCTh ONpEeIICHNs, MHOXKECTBO 3HAYCHUH, HYJIH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IPOMEKYTKU

BO3pacTaHus U yObIBaHUS, HANOOJbIIICe U HAUMEHbIIee 3HadeHus. MccnenoBanue GpyHkimu mo e€ rpaduky.

[IpencraBnenne 06 acHMOTOTAX.
HenpepoiBHOoCcTh (yHKIuu. KycouHno 3agannbie GyHKIIHH.
Keaaparuunas pyHkums

CpoiictBa u rpaduk kBaapaTuuHOW ¢yHKuMHU (mapabdomna). [loctpoenue rpaduka kBaapaTudHOH (GyHKIMHM TO TouykaMm. HaxoxxaeHue Hynei

KBa/IpaTUYHON (PYHKIIMU, MHOKECTBA 3HAUEHU, IPOMEXKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

Oo0paTHasi NPONOPUUOHAIBHOCTH

CpoiicTBa QyHKLIUU Y/ = - k y Zi—z. l'unep6omna.

>
I'padpuxn pynkumii. IIpeobpasosanne rpaduka pyHknun y = f (x) U1 NocTpoeHus rpa@rukoB QyHKINN BHIA y = /X .
Pelenue TeKCTOBBIX 33124
3agaun Ha Bce apuMeTHYECKHE NeHCTBUSA

Pemenne tekcToBbIX 3a7au apudmMerndeckuM crocoOom. Mcnonb3oBaHue Tabaul, cxem, YepTexei, Jpyrux CpeAcTB MpeICTaBICHUs JaHHBIX

IIpU pEIICHNH 3aJauH.

3agauun Ha IBMKeHHE, Pa00TY U MOKYNIKH

Anann3 BO3MOKHBIX CI/ITyaLII/Iﬁ B3aUMHOT'O PACIIOJIOKCHUA 00BEKTOB Ipu UX ABUKCHUHU, COOTHOUICHUA 00BEMOB BEITTOTHSAEMBIX paGOT npu

COBMECTHOM paboTe.

3agayu Ha YACTH, 101, IPOLEHTHI



Pemenue 3agad Ha HaXOXKJIEHUE YAaCTU YMCIIA M YMCIa 1O €ro 4yacTtu. Pemenue 3amau Ha mpoueHTs! U nosd. [IpumeHeHne nponopuuil npu
pelIeHnN 3a1au.

Jlornueckue 3agauu

Pemenue norunueckux 3agad. Pemenue nornyeckux 3aaad ¢ HOMOIbIO IpadoB, TAOIHULI.

OCHOBHBIE METO/IBI PEIICHHUS TEKCTOBBIX 33/1a4: apu(pMEeTHUECKUH, anredpanyeckuii, nepedop BapuanToB. [lepBudHbIe IpeCcTaBICHNS O APYTHX
METO/AX pelIeHus 3a/1a4 (reOMETPHUECKUE U TpapUUecKue METOIBI).

Cayuaiinbie coObITHS

CrnyyaiiHbple ONBITHI (IKCIEPUMEHTHI), AJIEMEHTApHbIE CllydyaiiHble cOObITHS (McXozbl). BeposTtHocTu ssemeHTapHbIX coObITHHA. COObITHSA B
CllyyallHbIX SKCHEpUMEHTaxX W OJaronpHUsATCTBYIOIIME 3J€MEHTapHble COObITHs. BeposTHOCTH ciydaliHbIX COOBITHH. ONBITEI ¢ PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITHAMHU. Kitaccuueckne BEpOSITHOCTHBIE OIBITHI C MCIOJIB30BAHWEM MOHET, KyOukoB. [IpencraBienue coOBITHI C TIOMOIIBIO
nuarpamm Oiinepa. [IpotuBornosoxHbie coObITHs, 00beINHEHUE U nepeceueHue coobiThil. [IpaBuiio cnoxenust BeposatHocTel. CiydaiHblil BBIOOD.
IIpencraBnenue skcnepuMeHTa B BHUJE AepeBa. He3aBucuMble cOOBITHSA. YMHOXKEHHE BEpOSTHOCTEH He3aBUCHMBIX coObITuil. IlocnenoBarenbHble
He3aBUCHMbIe ncnbiTanus. [IpeacraBienne o He3aBUCUMBIX COOBITHSX B )KU3HU.

DJieMeHTbl KOMOMHATOPUKH

[IpaBuno yMHOXKEHHUsI, TIEpECTaHOBKH, (pakTopuain yncia. Coueranus U yucio couetanuil. @opmyna yucna coueranuil. Tpeyronpauk [lackans.
OnbITEl ¢ OOJIBIIMM YHCIOM PaBHOBO3MOXHBIX 3JIEMEHTApHBIX COOBITHHA. BbluncieHne BeposTHOCTEH B ONBITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX

¢dopmyn. Ucnbitanusa bepaymm. Yenex u Heyaaya. BeposTHOCTH cOObITHIA B cepuu UCTIBITaHUHM bepHynu.

9 kJaacc Aaredpa
KBagparnunasi pyHkous
CaoticTBa u rpaduk kBagpatuyHou ¢yHkuu (mapadona). [Toctpoenne rpaduka kBaapaTuuHoi QyHKIMU To ToukaMm. Haxoxaenwe Hymnei
KBaJIpaTUYHON (YHKIIMH, MHOKECTBA 3HAUEHU, IPOMEKYTKOB 3HAKOMIOCTOSHCTBA, IPOMEXKYTKOB MOHOTOHHOCTH.

I'papuxu pynxumii. [IpeoOpasosanue rpaduka pyukuuu y = f (x) Wit nocTpoeHus rpahukos GyHKIMN BUIA y = af (kx +b)+c -



I'paduxn Gynkmmii y:a+ﬁ, y=3xs y=|x|-

I/IppaIII/IOHa.TIbHLIe yucjaa

ITousTue HPppalUOHAJIBHOI'O YMUCJIA. PacnosnaBanue HppaluOHAJIBHBIX YK CCII. HpI/IMepBI J0Ka3aTcJIbCTB B aﬂre6pe. praHI/IOHaJ'IBHOCTB qucia

\ﬁ . Ilpumenenue B reomerpun. CpaBHEHUE UPPALIMOHAIBHBIX YuCcesl. MHOKECTBO JE€HCTBUTENBHBIX YUCEI.

YpaBHeHust

[TonsaTne ypaBHeHUs M KOpHs ypaBHeHHs. [IpeincTtaBieHue O paBHOCHIBHOCTH ypaBHeHHMH. OOnacTh omnpejeneHus ypaBHEHHs (00jacTb
JONYCTUMBIX 3HaYEHU TIEPEMEHHOMN).

JpoGHo-panuoHa/IbHbIEC yPABHEHUS

Pemenue npocreimmx qpoOHO-IMHENHBIX ypaBHEHUH. Pemenre 1poOHOo-paliioHalbHbIX YPaBHEHUH.

Mertoap! pelieHusl ypaBHEHHU: METObl paBHOCWIIBHBIX IPeoOpa30BaHMii, METO/I 3aMeHbl MepeMEHHON, Tpadguueckuii Mmerol. Mcnonp3oBanue

CBOMCTB (DYHKIIMIA IPH PEIICHUN YpaBHEHUH.

[Ipocreiimye uppannoHaabHbIC YPaBHEHHS BHIA a, f(x)=a, \/ f(x)= \/ g(x).

n
VYpaBHenus Buaa X = d.YpaBHEHUS B IENbIX YHCAX.

HepaBencrBa

KBaznpaTHOe HepaBeHCTBO U ero peuieHus. PelieHne KBagpaTHBIX HEPABEHCTB: MCIOJIb30BAaHUE CBOMCTB M rpaduka KBaApaTUYHON (YHKIUH,
METO]T UHTEPBAJIOB. 3alKCh PEIICHUs KBaIpaTHOTO HEPABEHCTBA.
Pemienue nensix U ApoOHO-pAIMOHANBHBIX HEPABEHCTB METO10M MHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucTeMbl HEpaBEHCTB C OHOM NIepeMeHHO. Pelienne cucteM HepaBeHCTB € O/IHOM epeMeHHOMN: KBaApaTHbIX. M300pakeHne pereHus CHCTEMbI
HEPABEHCTB HA YUCJIOBOU NMPSAMOM. 3alUCh PEIICHUS CHCTEMBI HEPABEHCTB.

IMocnenoBaTe/iIbHOCTH U POrPecCHH



qI/ICJIOBaSI IIOCJICI0BATCIBbHOCTD. HpI/IMepBI YHUCJIOBBIX HOC.HGI[OB&TGJIBHOCTCFI. BGCKOHCLIHBIG IIOCJICI0BATCIIBHOCTHU. ApI/I(I)MeTI/I‘-ICCKaH
nporpeccus u e€ cBoiicTBa. [ 'eomerpudeckast mporpeccusi. @opmyna 00IIEro YwieHa u CyMMBI N MEPBLIX YWICHOB apu(METHICCKONW M T€OMETPUUIECKOM
nporpeccuii. Cxoasimascsi reoMmeTpraeckast Iporpeccus.

Pemenne TeKCTOBBIX 3224

3apaum Ha Bce apudMeTHUECKHUeE el CTBUA

Pemenue TekcTOBBIX 3a7ay apu(PMETHUECKUM CIIOocOoO0M. Mcmonp3oBanue TabiuIl, CXeM, 4epTeXel, IPYrux CPesICTB MPEICTaBICHUS JTaHHBIX
[P PEILICHUHU 3a/1a4U.

3agaum Ha IBHKEeHHE, pA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CUTYyalluid B3aMMHOTO PACIIONOXKEHHUS OOBEKTOB MPU UX TBUKEHHH, COOTHOHIEHHUS OOBEMOB BBHIMOJIHIEMBIX PabOT MpH
COBMECTHOM paborTe.

3agaum HA YaCTH, 10, MTPOLEHTHI

Pemenne 3amay Ha HaXOXKJICHHWE YaCTH YKCIIa M YUCJIA IO €ro YacTh. PerneHue 3amad Ha MPOIEHTHI M 10Jd. [IpuMeHeHue mpornopiui npu
pelieHuy 3a1a4.

Jlornyeckue 3aauu

Pemenne nornueckux 3amay. PereHue JIOruaeckux 3aaad ¢ moMoIbio rpados, Tabmuil.

OcHoBHBbIE MeTO/Abl pellleHHsl TEKCTOBBIX 3aja4: apudmeTnyeckuid, anredpandeckuii, nepedbop BapuaHToB. [lepBUUHBIC MpEACTaBIECHUS O
JIPYTUX METOAaX pelieHus 3aaau (reoMeTpuieckue u rpaguyeckue MeTobl).

CayuaiiHble BeJIMYMHBI

3HAKOMCTBO €O CIy4YallHBIMH BEJIMYMHAMHU Ha MpPUMEpaxX KOHEUHBIX IUCKPETHBIX CIy4allHbIX BeIMYMH. PacnipeneneHue BepOSTHOCTEM.
Matematuueckoe oxuaanue. CBoiicTBa MaTeMarnueckoro oxumanus. [ToHsTre o 3akoHe Oonbiux yucen. M3mepenne BepositTHocTel. [IpumeneHue
3aKOHAa OOJBIINX YKCEN B COIIMOJIOTUH, CTPAXOBAaHUH, B 3IpAaBOOXPAHEHUH, 0OecTIeYeHIHN 0€30MaCHOCTH HACENEHUS B UPE3BBIYAHBIX CUTYaIUX.

3.TemaTuueckoe NJaHUPOBAHHE
Anredpa

7 KJ1ace



Ne n/m HaunmenoBaHme TeMbl, pa3jaesa KoanuectBo
4acos
Pa3nea |. ToxxaecTBeHHbIe NpeoOpa3zoBaHus - 24 yaca

1. YucnoBble U OyKBEHHBIE BHIPDAKEHUS 1

2. Bripaxkenue ¢ nepeMeHHOM. 1

3. 3Ha4YEeHHE BBIPAKECHUS. 1

4, [TogcranoBka BbIpa)KEHUI BMECTO IEPEMEHHBIX. 2

5. Pemenue TekcToBBIX 3a7a4 1

6. 3amaun Ha Bce apuPMETHUCCKUEC ACHCTBHS 1

7. Pemennie TeKCTOBBIX 33724 apuPMETUUECKUM CIIOCOOOM. 1

8. Hcnonb3oBaHue TabNuUIl, CXeM, YEPTEKEH, IPYTrUX CPEACTB MPECTaBICHUS TaHHBIX [IPH PELICHUH 3aa4u. 1
” - Paznen ﬁ @Oynknun — 11 qaconv i i ’

22. [Tonsarue Gpynkuuu. [lekapToBbl KOOPAMHATHI HA MJIOCKOCTH. 1

23. dopmupoBaHUe MPEICTABICHUH O METapeAMETHOM MOHATHH «KOOPAMHATHD. CrIocoObI 3a1aHus 1
GyHKIUI: aHATUTHYECKU, TpaduyecKuil, TaOIUYHBIN.

24, I'paduk pynkiuu. [pumeps! GyHKINNA, TOTYyIaeMBbIX B MPOIECCE UCCIIETOBAHUS PA3IMYHBIX PEATbHBIX 1
IIPOLIECCOB U PEIIECHUs 3a/1a4.

25. 3HayeHue QYHKIUU B TOUKE. 1

26. 3amauu Ha JBUOXKEHUE, pabOTy U MOKYIKH 1

27. Jluneitnas GyHkuus 5

28. CaoiicTBa ¥ rpa@uK JUHEHHON QyHKIMU. YTI0BON KOAPGUIUEHT MPSMOM.

29. Pacnonoxenue rpaduka nuHeHHONW (YHKIMH B 3aBHCHUMOCTH OT €€ YrjaoBoro ko3dduuumenra u .

CBOOOIHOTO YIEHA.




30. Haxoxnenne ko3((GUIMEHTOB JTUHEHHONH (DYHKIMM 1O 3aJaHHBIM YCJIOBHUSM: MPOXOXKJIEHHE MPSMON
yepe3 JIBE€ TOUYKM C 3aJaHHBIMU KOOpAMHATAMH, IMPOXOXKIACHHE MPSAMOM uepe3 MaHHYI0 TOUYKY U
NapasieIbHON JaHHOW MPSMO.
Paznea |11. Heable Bbipaxenusi — 47 yacon

31. Hensie Beipaxenusi. CTeneHb C HATYpaJIbHBIM MTOKA3aTeJIeM U €€ CBOWCTBA. 3
32. [IpeoOpa3oBanus BEIpaKEHUH, COACPKAIINX CTEIIEHU C HATYPaIbHBIM MTOKA3aTEJIEM. 4
33. 3ajauM HA YaCTH, JOJIH, POLIEHTHI 2
34. Pemenue 3a1a4y Ha HaXOXAEHHUE YaCTH YKCJIA M YUCIIA IO €T0 YaCTH. 5
35. Pemenue 3amay Ha mpoueHTHI U 101M. [I[puMeHenre nponopiuii Mpu peleHruuy 3a1ad. 3
36. OpHO4IIeH, MHOTOYJICH.
37. JleiicTBUsI ¢ OTHOWIIEHAMH ¥ MHOTOYJIEHAMU (CIIO’KEHUE, BBIYUTAHUE, YMHOKECHHUSL. °
38. DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS: PA3HOCTh KBAAPATOB, KBAAPAT CYMMBI H Pa3HOCTH. !
39. Paznoxenre MHOrouseHa HAa MHOXXHUTEJIU: BBIHECEHHE OOIIErO0 MHOXHUTENIS 32 CKOOKH, TPYNIUPOBKA, 6
40. npUMeHeHHe (OopMYIT COKPALIEHHOTO YMHOXKEHHUSI.
41 KBanpatHslii TpéxuiieH, pa3ioKeHUe KBapaTHOTO TPEXUICHA HA MHOKHUTEIH. 6
42. 3ajaun Ha YacTH, JIOJIH, IPOIIECHTHI 2
43. Pemenue 3a1a4 Ha HaXOXACHHUE YaCTH YKCIIA M YUCIIA IO €T0 YacTH. 1
44, Pemenwne 3ana4 Ha npotieHTsI U A0JH. [I[puMeHeHne mponopiuii Ipy pemeHu  3a1ay. 1
45. Jlornueckue 3agauu 1
46. Pemenne normyeckux 3amad.

1
47. Pemienue noruueckux 3ajad ¢ MoMoIIbo rpadoB, TaOIHII.

2

Paznen VI. Cucrembl JinHeliHbIX ypaBHeHuil — 20 yacoB




48. Cucremsl ypaBHEHUN 3

49. VYpaBHeHue ¢ AByMs iepeMeHHBIMU. JInHelHOe ypaBHEHHE C IByMs IepeMeHHbIMU. [Ipsimas kak 3
rpaduyeckas HHTepIpeTalus JUHEHHOTO ypaBHEHUS C IBYMS [IEpEMEHHBIMH. 3

50. [lonsATHE cucTEMBl ypaBHEHUI. 3

ol. Pewenne cucreMsl ypaBHEHUI. 4

52. MeTo/bI pelieHust CUCTEM TUHEHHBIX YPAaBHEHUI C IBYMS NIEPEMEHHBIMU: TPadUICCKUI METOI, METO/T 4
CJI0KEHHUSI, METO/]T TIOJICTAHOBKH.

53. Cucrembl TMHEHHBIX YPaBHEHUH C IapaAMETPOM.

8 kiacc
Ne i/ HaumeHnoBaHue TeMbI, pa3jiesa KoauuecTtBO
4yacoB
Pa3znen I HepaBencrBa -26 yacon

1. HepasencrBa. Yucnossle HepaBeHcTBa. CBOMCTBa 4MCIOBBIX HepaBeHCTB. IIpoBepka cnpaseniuBocTu 2
HEPaBEHCTB MPH 33JaHHBIX 3HAUCHUSX TEPEMEHHBIX.

2. HepaBeHcTBO ¢ mepeMeHHOI. 1

3. Crporue 1 HeCTporue HepaBeHCTBaA. 2

4. O6uacthb onpezesieHnst HepaBeHCTBA (001aCTh TOMYCTUMBIX 3HAUEHHM IIEPEMEHHON ). 5

5. Pemenue nuHelHBIX HEPABEHCTB. )

6 KBagpatHoe HepaBEHCTBO U €ro pelIeHHUs.

7. Pemenue kBagpaTHBIX HEPABEHCTB: MCIOIb30BaHUE CBOMCTB M rpadrka KBaJApaTUYHON (HYHKIIUH, METOJT 2

‘ WHTEPBAJIOB. 3alliCh PEIICHUs KBAAPAaTHOTO HEPABEHCTBA.

5 Pemenue niensix u ApoOHO-pAIIMOHATBHBIX HEPABEHCTB METOJ0M UHTEPBAJIOB. 2

9.
Cucrembl HEpaBEHCTB 2




10. CucreMpl HEpaBEHCTB C OJHOM IEpEMEHHON. PelieHue cucTeM HEPAaBEHCTB C OJHOM IEPEMEHHOM: 2
JMHENHBIX, KBAAPATHBIX.

11. N300pakeHne pelieHusl CUCTEMbl HEPABEHCTB Ha YUCIOBOM MNpsMON. 3alUCh PEIIEHUS CUCTEMBI 2
HEPABEHCTB.

1. CpoiictBa  ¢QyHKUMHA: 0ONAaCTh  ONpPEICNCHHsS, MHOXECTBO 3HAUCHHH, HYIH, MPOMEKYTKU 5
3HAKOIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, MPOMEXKYTKH BO3pacTaHUsl M yObIBaHWs, HauOoJblIee U
HauMeHblIee 3HaueHus. VccnenoBanue GpyHkuu 1o e€ rpaguky. .

13. 2
IIpencraBnenue o6 acUMITOTAX.

- HenpepsiBHocTh QyHKINE. KycouHO 3a1aHHBIC (QYHKINH. 2

Paspnen II- KBaapatnbie kopHu (21 yac)

15. PannonanbHble yncna 2

16. MHo0ecTBO palMOHAIbHBIX uncen. CpaBHEHHME palMOHANBHBIX yucelsl. JlefcTBUs ¢ panroHalbHBIMU 2

17. yuciaamu. [IpeacraBienne palioHaIbHOTO YHCia JeCATUYHOM IpoObIo.

JpoOHO-palnoHaIbHbIE BEIPAXKEHUS 1

18. Crenenp c¢ 1menbiM nokazateneM. I[IpeoOpa3zoBaHue JIpOOHO-TMHEWHBIX BBIPAKEHUN: CIIOKEHUE, 5

1. YMHOKEHUE, JIEICHHUE.

20 Anrebpanueckast 1po0b. JlomycTuMble 3HaYSHUs MEPEMEHHBIX B JPOOHO-pAllMOHAIBHBIX BBIPAKEHUSX.

21. Coxkpartienue anredpandeckux ApooOei. 2

' [TpuBenenue anredpandeckux Apodeii k 001eMy 3HaMEeHATENIO. 1

22 JleiicTBusl ¢ anreOpandeckuMH ApoOsSIMHU: CIIOKEHUE, BBIUNTAHUE, YMHOXKEHHUE, JeJIeHUue, BO3BEJACHUE B 1
CTETIEHb. 3

23. IIpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIIMX 3HAK MOIYJIS. 2




24. KBanpaTHbie KOpHU 2
25. Apudmerndeckuil KBapaTHBII KOPEHb. 1
26. IIpeoOpa3oBaHue BBIpa)KE€HHH, CoOlEpXKallMX KBaJIpaTHblE KOPHU: YMHOXKEHHUE, JICJICHUE, BBIHECEHHE 2
MHOYKHTEJNIS U3-110]1 3HAaKa KOPHS, BHECEHHE MHOXKUTES 10/ 3HaK KOPHS.
Pasnea |11- KBagpaTHoe ypaBHenue (23 yaca)
27. | YpaBHEHUs U HEPABEHCTBA 1
28. | PaBeHcTBa 1
29. | HucnoBoe paBeHcTBO. CBOMCTBA YUCIOBBIX PABEHCTB. 2
30. | PaBeHcTBO € nepeMeHHOM. PelieHne TMHENHbBIX ypaBHEHUH C TapaMeTPOM.
1
31. | Pemenue TeKCTOBBIX 3aJa4 apUPMETUUECKUM CIIOCOOOM. 1
32. | Ucnonb3oBanue TaONML, CXEeM, YEPTEkKEH, APYruX CPEICTB NPEACTaBICHUS JAaHHBIX MPHU PELICHUU
3aJauu. 2
33. | KBagpaTHOe ypaBHEHUE U €T0 KOPHH
34. | KBanparusle ypaBHeHUs. HenonHble KBagpaTHbIE ypaBHEHUS. 2
35. | JluckpuMuHaAHT KBaJpaTHOro ypaBHeHMs. PopMyiia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. 2
36. | Teopema, obpaTHas Teopeme Buera. 2
37. | PemieHue kBaJpaTHBIX ypaBHEHHIl: UCHOIb30BaHUE (POPMYJIBI ISl HAXOXKIEHUS KOpHEH, rpaduyeckuit 2
METOJl pELICHUs], Pa3JIoKEHHEe Ha MHOXKUTENH, MOA00p KOpHEW C MCIOoJb30BaHHMEM TeopeMbl Buera. 1
38. | KonnuecTBo KOpHEHN KBaJpaTHOIO YPAaBHEHUSI B 3aBUCUMOCTH OT €r0 JUCKPUMHUHAHTA. 2
39. | bukBagpaTHble ypaBHEHUS. )
40. | YpaBHEeHHS, CBOJUMBIE K IMHEHHBIM U KBaApaTHBIM. KBagpaTHBIE YpaBHEHUS C TapaMETPOM. 5

Pazpen IV -KBagparnunas ¢pynknus (20 yacon)




41. | CgoiicTBa 1 rpaduK KBajgpaTHUHON (QyHKIMH (1Mapaboia). 4
42. | Iloctpoenue rpaduka KBagpaTHUHONW (HYHKIIMU TIO TOYKAM. 4
43. | Haxoxnenue Hysnel KBagpaTHUHON ()YyHKIUH, MHOXKECTBA 3HAUCHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, 3
IIPOMEKYTKOB MOHOTOHHOCTH.
. k k
44, | CpoiicTBa QyHKLIUH y = " y=- ['unep6omna. 3
45. I o 3
peobpa3zoBanue rpaduka ¢GyHkuMM @y = f(x) [UIA HOCTpoeHHUs TpapukoB GYHKUMH BHIA
y =af (kx+b)+c-
I'paduxu GyHKIUT y = /x
46. 3
Pa3znen IV - Crarucruka u Teopus BeposiTHocTeii (12 yacoB)
47. | Ciy4daliHble ONBITHI (KCIIEPUMEHTBHI), IEMEHTaPHbIE CITydyalHble COOBITHSI (UCXObI). 1.
48. | BeposATHOCTH 311€MEHTAPHBIX COOBITUH. 1.
49. | CoObITHS B CITydaliHBIX SKCIEPUMEHTAX U OJaronpHusATCTBYIOIIUE 3JIeMEHTapHble COObITHS. BeposTHOCTH 1.
50. | ClIy4alHBIX COOBITHH. 1
57, | ONBITEL C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHI COOBITHSIMH. 1
5. Krnaccnyeckre BEpOsSTHOCTHBIE ONIBITHI C HCIIOIB30BAaHUEM MOHET, KYOHUKOB. 1.
53 IIpencraBnenue coObITHI ¢ TOMOIIBIO AUarpamm Diiepa. [IpoTHBOMON0KHBIE COOBITHS, 00bETUHEHNE U '
: 1.

nepeceyeHne CoObITHI.

9 kiaacce




Neni/mn HanmeHnoBaHue TeMbl, pa3aesa KoanuectBo
4acoB
Paznen | UppauuoHanbHblie yncia (26 yacos)
1. | IloHsTHE MPpPALMOHAIBLHOTO YHUCIIA. 2
2. PacnioznaBanue uppanoHanbHbIX yucell. [IpuMepsl JoKa3aTeNbCTB B anredpe. 2
3. \/E 1
HppanuonansHocTs yncnay< . IlpuMeHeHue B reOMeTpuu.
4.
CpaBHeHUE UPPALIMOHAJIBHBIX YUCE].
S. .
MHO0K€eCTBO JIeHCTBUTEIbHBIX YUCEIL. 1
6.
[loHsiTHe ypaBHEHUS U KOPHS YpaBHEHUS. 1
7. .
[IpencraBnenue o paBHOCUILHOCTH YPaBHEHHH. 3
8. . .
O06nacte ornpejesneHus ypaBHeHuUs (001aCTh TOMYCTUMbIX 3HAUE€HUH TepeMeHHON ). 3
9. . . .
Pemenue npocreimux ApoOHO-IMHEHHBIX YPaBHEHUH. 3
10. o
Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUH.
11. 2
Mertoabl pelieHMs ypaBHEHHMH: METOJbl PaBHOCHUJIBHBIX INpeoOpa3oBaHUil, METOA 3aMEHbl IE€PEeMEHHOMH,
. 2
rpadu4ecKuii METOI.
12. . . .
Hcnonb3oBanue cBOMCTB PyHKIMIA IPU PEIIEHUN YPaBHEHUH.
13. 2
[TpocrTeiine uppannoHaIbHbIC YPaBHECHHS BHA . f f(x)=a, J f(x)= \/ g(x) .
4

n
VYpaBuenus Buga X = d.YpaBHEHUS B LIEJIBIX YHCITAX.

®ynkuuu (26 yacon)




14.
15.

16.

17.

18.

19.

20.

21.

22.

CoiicTBa u rpaduk kBagpatuuHoi pyHKIMM (TTapaboia).
[Toctpoenne rpaduka KBagpaTHUHOW (QYHKIMH O ToukaM. HaxoxkineHue Hyled KBaJpaTUYHON (yHKIHH,
MHOYKECTBA 3HAYE€HUH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
IIpeoGpasosanue rpaduka Qpynkiuuu y = f(x) ans nocrpoeHust rpahukoB GYHKIMA BUAA y = af (kx+b)+c -
. k
I'paduu dynkumidi y =a+——, y=3/x, y=|x-
X+b
KBagpaTHOE HEpAaBEHCTBO U €0 pelIeHUs.
Pemienne KBaJpaTHBIX HEPAaBEHCTB: HCIOJIb30BAaHME CBOWCTB M rpaduka KBaJpaTUYHON (QYHKIMH, METOX
MHTEPBAJIOB. 3alHUCh PEHICHUS KBaAPATHOTO HEPABEHCTBA.
Pemrenue nenpix u ApoOHO-pAIIOHAIBHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB.
CucTeMbl HEPaBEHCTB C OJITHON IEPEMEHHOI.
Perienue cucteM HepaBeHCTB C OJIHOM IIEPEMEHHOM: KBapaTHbIX. H300paXkeHne perieHus: CHCTEeMbl HEPaBEHCTB Ha
YHCJIOBOM MPSIMOMN. 3aNKCh PeIIeHUs] CUCTEMbl HEPABEHCTB.
Pemenune cucrem HEpaBeHCTB ¢ ABYMs iepeMeHHBIME. M300pakeHne penieHns: CHCTEMbI HEPaBEHCTB Ha YUCIIOBOM

HpHMOﬁ. 3ammch peuieHust CUCTEMbI HCPABCHCTB.

Pa3nen — |1 IMocaenoBareabHocTu u nporpeccuu (20 gac)




14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

Uucnosas nociaea0BaTesIbHOCTD.

[IpuMepsl YMCIOBBIX ITOCIIEOBATEILHOCTEM.

beckoHe4Hble OCIE10BATENBHOCTH.

Apudmernueckas nporpeccust U e€ cBoiicTaa.

I'eomerpurueckas nporpeccus.

®opmyia 00IIero wieHa ¥ CyMMbI N IIEPBBIX WICHOB apU(PMETUUECKON U TEOMETPHUECKON MPOTPECCUH.
Cxonsmascs reoMeTpudeckas Iporpeccus

Pemienue TekcTOBBIX 33a4 apUPMETUYECKHM CIIOCOOOM.

Hcnonb3oBanue Tadbau, cxem, 4epTexeil, Ipyrux CpeICcTB NPEeACTaBICHNS JaHHBIX U PELICHUH 3a]1a4H.
3anauu Ha JBUXKEHHE, pa0OTY U MOKYIIKU

AHanu3 BO3MOXKHBIX CUTYallil B3aMMHOI'O PAcIOIOKEHUsI 0O0BEKTOB IPU MX JABM)KEHHH, COOTHOILIEHUS 00bEMOB

BBITIOJTHSIEMBIX pa0OT MPH COBMECTHOU paboTe.

N DD D DD DD NN

Teopus BepositHocTH (30 yaca)




25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Pemenue 3a4a4 Ha HaXOXJACHUC YaCTHU YHCJia U YUCJia I10 €TI0 4aCTu.

Pemenue 3aa4 Ha IMPOLCHTBI U IOJIH.

[IpumeHneHne nponopLuil IIpY PEILICHUH 3a/1a4.

Pemenne nornveckux 3agau.

Pemienue noruueckux 3agad ¢ MOMOIIbIO rpadoB, TaOIHII.

OcCHOBHBIE METO/IbI PEIICHHS TEKCTOBBIX 3ajau: apu(METHUECKHH, anreOpandyeckuii, mepedop BapuaHTOB.
[lepBruyHbIE IPECTABICHUS O APYTUX METOJIaX PELIeHUs 3aau (FeOMEeTpUYEcKre U rpauueckue METO/bI).
3HaKOMCTBO CO CJIy4allHBIMH BEJIMYMHAMU Ha IpPUMEpax KOHEYHBIX JUCKPETHBIX CIydyalHBIX BEJIMYUH.
Pacnipenenenue BepoATHOCTEN.

Marematnueckoe 0KHIaHHE.

CBolicTBa MaTEMAaTUYECKOTO OXKUAAHHUS.

IToHsATHE O 3aKOHE OONBLINX YHUCEIL.

H3mepenue BepOSITHOCTEN.

[IpuMeHneHne 3akoHa OOJIBIIMX YHCENI B COIUOJOTHH, CTPAXOBAaHUM, B 3APABOOXPAHEHHH, OOECIICUCHUH

0C30IMaCHOCTH HACEIICHHS B I-I]I)C?»B]':J‘{EII\/'IHLIX CUTyalusiIX.
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Brurouyenue kypca «OCHOBBI (PMHAHCOBOM TPAMOTHOCTH» B 00pa30BaTeJbHYIO 00J1acTh «MaTreMaTuka.

C uenpio GopMUPOBaHUS CHEIUAIBHBIX KOMIIETEHIIMI B 00JACTH YIpaBJIeHUs JUYHBIMU (PUHAHCAMHU B paMKax OCHOBHOM 0Opa3oBaTeIbHOU
IIpOrpamMMbl OCHOBHOTO 00111ero o0pa3oBanus (7-9 kiaccel) Kype «OCHOBBI (PMHAHCOBOW TPAMOTHOCTHY» HHTETPUPOBAH C MpeaMeToM «MareMaTHKay.

pewieHuu 3agayu. Pacuer pemoHTa
KBapTHUPBI.

IIpenmer 7 KJ1acc 8 KJacc 9 kiacc
Anrebpa 1 gac 1 gac 2 4aca
Tewma: Craructuueckue  ganHbie.  UYto | Mcnonb3oBanue  tabmui,  cxeM, | Pemenne TEKCTOBBIX 3amaq
TaKO€ HAJIOTU U KaK UX IUIaTUTh. YepTEekKEH, JIpYrux cpencts | apudmernueckum crocodbom. Uro
NpEACTaBICHHUS  JaHHBIX  IIpU | TAKOE CEMEHMHBINA OFOJUKET U Kak

€Tro IIOCTPOUTD.




