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ITosicHuTeIbHAA 3aNIMCKA

[Iporpamma 1Mo mMareMaTHKE COCTaBJIeHa B COOTBETCTBUH C TpeOoBaHHsIMHU DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTeIbHOrO CTaHIapTa OCHOBHOIO oOiiero obpaszoBanus (PIOC
O0O); TpeOoBaHUSIMH K pe3yjibTaTaM OCBOCHHS OCHOBHOH OOpa30BaTENbHOW  MPOrpaMMEI
(mmuHOCTHBIM, MertanpenMeTHbiM, npeametHbiM); OOIl ¢unmana «JIAJJA» T'BOY COLI c.
IToncrenku.

B Heli cobmomaeTcsi NPEEMCTBEHHOCTb C  (eiepalbHBIM  TOCYIApCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM HAYaIbHOTO 00IEro 00pa3oBaHMs; YUUTHIBAIOTCS BO3PACTHBIE U
NICUXOJIOTUYECKUE OCOOCHHOCTH ILKOJIBHUKOB, OOYUYaIOIIMXCS Ha CTYNEHH OCHOBHOIO OOIIEro
00pa30BaHus, YUUTHIBAIOTCS MEXKIPEAMETHBIE CBSI3H.

B mporpamMme ucmnonb30BaH aBTOPCKUI MOAXOJ B YacTU CTPYKTYPHPOBAHHS Y4eOHOTO
MaTepHala, OnpeeNeHHs MOCIeI0BaTeIbHOCTH €ro N3y4eHHs, MmyTeil (POpMUPOBAHUS CUCTEMBI
3HAaHUH, YMEHUH U CIIOCOOOB JAEATENBHOCTH, PA3BUTHUS, BOCIIUTAHUS M COLIMATU3AIMN yHaIIUXCS.
[Tporpamma siBIsieTCA KIIFOYEBBIM KOMIIOHEHTOM Y4€OHO-METOINYECKOTO KOMILJIEKTa Mo anredpe
s ocHOoBHOUM mikoJiel (aBropel A.I. Mep3msk, B.b. Tlonouckuii, M.C. Skup, E.B. Byko;
U31aTeabCcTBO « Benrana-I'pad»).

B yueOHOM 1uiane anreOpa npejcTaBiieHa Kak 0a30BbIid Kypc B 7-9 kiaccax (Tpu roga nmo 3
yaca B Henelnto, Bcero 306 yacos).

Ilnannpyembie pe3yjbTaTbl OCBOEHUS AJTeOpbI

JIuunocmmuule pesynemamsl — 310 cPopMUpoBaBlIascs B 00pa3oBaTeIbHOM Mpoliecce
crcTeMa LIEHHOCTHBIX OTHOLICHMH ydaluxcsl K cebe, IpYruM y4dacTHHUKaM 00pa3oBaTeIbHOIro
mpolecca, caMoMy 00pa3oBaTeIbHOMY Tpolieccy, OOBEKTaM TMO3HAHHUA, pe3yJabTaTraMm
oOpa3oBaTenbHON JesaTeNbHOCTH. OCHOBHBIMU JIMYHOCTHBIMH pe3yibTaTaMu, (OPMHPYEMBIMU
IIPU U3YYEHHUH alnreOpbl B OCHOBHOM IIIKOJIE, SBIISIOTCS:

BOCIHMTAaHHE POCCUICKON TpakJaHCKOW HIEHTHYHOCTH. MATPHOTH3MA, YBAXKEHHS K
OteyecTBY,0CO3HAHNUS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAyKH;
OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTHOOYYAIOUIMXCS K
CAMOPa3BUTHI0O M CaMOOOpPa30BAaHMIO HAa OCHOBE MOTHMBAIlMM K OOyYeHHMIO H
MO3HAHHUIO;

OCO3HAHHBII BHIOOP W MOCTPOEHHUE JajbHEHIIeH WHAMBHUIYAIbHON TpaeKTOpUU
oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKM B Mupe mnpodeccuii u npodheccHoHaTbHBIX
NPEINOYTEHUIC Y4ETOM YCTOMYMBBIX IO3HABATEIbHBIX WHTEPECOB, a TaKXkKe Ha
OCHOBE (DOPMHPOBAHUS YBAKUTEIBHOIO OTHOLIEHUS K TPYyHdy, pa3BUTHE OIbITA
y4acTHs B COLUATBHO 3HAYUMOM TPYIIE;

YMEHHE KOHTpPOJIMPOBaTh IMpoILecC U pe3yiabTaT y4eOHOM U MareMaTH4ecKon
NeSITeTbHOCTH;

KPUTUYHOCTh MBIIUICHUS], UHUIMATHBA, HAXOJYMBOCTh, aKTUBHOCTh NPHU PEIICHUU
MaTeMaTHYeCKUX 3a/au.

Memanpeomemmuvie pe3ynbmanmsl — OCBOCHHBIE OOydarolMMHCS Ha 0Oa3e OJHOTO,
HECKOJIbKUX WM BCEX Y4EOHBIX MPEJIMETOB CIIOCOOBI AEATEIHOCTH, NPUMEHHMbIE KaK B
paMKax 00pa3oBaTENILHOIO MPOLIEecca, TaK U B APYTUX KU3HECHHBIX CUTyalusix. OCHOBHBIMU
MeTanpeIMEeTHBIMU pe3ylibTaTaMM, (pOpMHUPYEMBIMU MpPH M3YYEHUU aiareOpbl B OCHOBHOM
LIKOJIE, SIBJISIOTCS!

YMEHHE CaMOCTOATENBHO ONpEAENsATh ILeNd CBOEro OOydeHMs, CTaBUTh U
¢dopmynupoBathk Ui ce0si HOBbIE 3a1aud B yu&Oe, pa3BHBaTh MOTHBBI U MHTEPECHI
CBO€i1 N03HABATENbHOM AEATEIbHOCTH,;

YMEHHE COOTHOCUTD CBOU JIEHCTBUS C IUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH NEATENBHOCTH B IIPOLECCE NOCTUIKEHUS pEe3yJsIbTara, OINpPENEsaTh



crocoObl  ACHCTBMM B  paMKax TNPEIOKEHHBIX  YCIOBUH  HUTpeOOBaHUH,
KOPPEKTUPOBATh CBOU JACHCTBUS B COOTBETCTBUM C U3MEHSIOLIECHCS CUTYallUEH;
YMEHHUE ONpEeAeNsATh MOHATHUS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(UIMPOBaTh, CAMOCTOSTEIHHO BBHIOMpPATh OCHOBAHMS M KPUTEPUU UL
KJIacCU(UKAIUH,

YMEHUE YCTaHAaBIUBATH IPUYMHHO-CIICICTBEHHBIE CBS3U,CTPOUTH JIOTHUYECKOE
paccykJeHue, ymo3akiroucHHe (MHAYKTHBHOE,ICAYKTUBHOC W TI0 AHAJIOTHH) U
JIeNIaTh BBIBOJIBI,

pa3BUTHE KOMIIETEHTHOCTH B  OOJACTH  HCIIOJIB30BAaHUS  MH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

NepBOHAYAJIbHBIC TPEJICTAaBICHUS 00 HAEAX M O MEeToJaX MaTeMaTHKH Kak 00
YHUBEPCAJIBHOM $I3bIKEC HAyKU U TEXHUKE, O CPEICTBE MOJCIUPOBAHUSA SABJICHUA U
IIPOLIECCOB;

yMEHHUE BHJIETh MAaTEMaTHYEeCKYyIO0 3aJauy B KOHTEKCTe NPOOJIEMHOM CUTyallud B
APYTrUX JUCLHUIUIMHAX, B OKPY/KAIOLIEH )KU3HH,

YMEHUE HAaxXOAWTh B DPA3JIMYHBIX HMCTOYHHKAX HH(POpPMALMIO, HEOOXOIUMYIO s
peleHusT MaTeMaTH4ecKuX MpolieM, M NpeACTaBiIATh €€ B MOHATHOH (opme,
OPUHAMATh PELICHHE B YCIOBHMAX HEMOJHOW MM W30BITOYHOW, TOYHOM WM
BEPOSATHOCTHOM MH(OpMAIH;

yMEHUE I[IOHMMAaTh M MHCIOJb30BaTh MAaTEMaTUYECKUE CPEACTBA HAIVIIIHOCTH
(rpaduky, TabMUIBL, CXeMBl M Jp.) JUIA WUIIOCTPAllMM, WHTEPIPETAIHH,
apryMeHTaluu.

YMEHHE BBIJBUTaTh THIIOTE3bl NMPU PEIICHUH 33Ja4l MOHUMATh HEOOXOJMMOCTh HMX
IIPOBEPKHY,;

[IOHUMAHHUE CYIIHOCTH AJITOPUTMHYECKUX NPEANMCAHUN U yMEHUE NIEUCTBOBATb B
COOTBETCTBUU C IPEIJIOKEHHBIM aITOPUTMOM.

Ilpeomemmnoie pe3ynromampl BKIIOYAIOT B ce0sl: OCBOCHHBIE 00YYAIOIMMUCS B X0/1€ U3YyUCHUS
y4eOHOTO TMpeaMeTa yMeHHs crheruduveckue JUis JaHHOW MPEAMETHON O0O0NacTH, BHIBI
JESTENPHOCTH 10 TOJYYeHHUI0O HOBOTO 3HAHHWS B paMKax Y4eOHOTO TpeaMeTa, ero
MpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX, y4eOHO-TIPOEKTHBIX U COLHUATBHO-TIPOSKTHBIX
cUTyarusax, GopMHUPOBAHHE HAYYHOTO TUIIA MBIILICHUS, HAYUYHBIX MPEACTABICHUN O KIIOYEBBIX
TEOpUSAX, THIAX ¥ BHUAAX OTHOIICHWH, BIAJICHUE HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
MOHATHIMH, METOJIaMHU U TIpUEMaMu

BbinycKkHHK Hay4yuTcest B 7-9 kiaccax
(U1 MCTIOTIL30BAHMUS B TIOBCEIHEBHOM KHU3HHU U 00eCIIeYeHUsI BO3MOXKHOCTH YCIEITHOTO
NPOJIOKEHHs 00pa30BaHuUs HAa 0a30BOM YPOBHE)
DJieMeHThI TEOPUHM MHOKECTB H MATEeMATH4Y€eCKOM JIOTHKH
OHepI/IpOBaTL Ha 0a30BOM ypOBHel IOHATHUAMHU. MHOXKECTBO, DJJICMEHT MHOXECTBA,
IMOAMHOXXECTBO, IPUHAIICKHOCTD,
3a1aBaTh MHOXECTBA IICPCUYUCICHUEM UX 3JICMCHTOB,
HaXOOUTb IMIEPECCUCHUC, 06’LC,I[I/IHCHI/IC, IIOAMHOXECCTBO B HpOCTCfIHIPIX CUTYyalUsIX,
OInepupoBaTb Ha 06azoBOM YPOBHC IIOHATHAMM:. OIPCACICHUE, akKCcuoma, Teopema,
JI0KA3aTeJIbCTBO,
NPUBOAUTD IMIPUMCPBI U KOHTPIIPUMCPBI AJId ITOATBECPKHCHUA CBOUX BBICKA3LIBaHMI.
B noeceonesnoil scusHu u npu uzyueHuu Opyaux npeomemos:.

1 N
31ech U Janee — pacro3HaBaTh KOHKPETHBIC MPUMEPBI OOIINX MOHSTH [0 XapaKTEPHBIM IMPU3HAKAM, BBITIOJHSITh
JICUCTBHSL B COOTBETCTBUH C OMPEICICHUEM U MPOCTEHIIMMHU CBONCTBAMU TOHSATHIM, KOHKPETH3UPOBATh PUMEPAMHU

0o01IMe TTOHTHS.



- HUCIOJIb30BaTh TrpaduuecKkoe MPeICTaBICHHE MHOXECTB MJIs OMUCAHHS pPealbHBIX
MIPOLIECCOB W SBJICHUH, MPU PEUICHUH 3a/1a4 IPYTUX YUSOHBIX MPEAMETOB.
Yucaa

- OmnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHSMH. HATypalbHOE YHUCIIO, LEIOE YHUCIIO,
OOBIKHOBEHHAs JPo0b, JecATUYHAS JPOOb, CMemaHHas JAPoOb, PAIIMOHAILHOE YHCIO0, apUMETHUSCKUN
KBaJIpaTHBIN KOPCHB;

- UCIOJNB30BATh CBOWCTBA YKCEN M MPABUIIA JACHCTBUHN MPH BBHITOJTHESHUH BHIYHCIICHUN,

- WUCTONB30BaTh MpU3HAKU nenuMoctd Ha 2, 5, 3, 9, 10 mpu BEINMONHEHUN BHIYUCICHUN U
pEIIeHUN HECIOXKHBIX 3a7a4;

- BBITNOJHSITH OKPYTJICHHE PAIIMOHAIBLHBIX YHCENl B COOTBETCTBHUH C TIPABUIAMH;

- OIICHUBATH 3HAYCHUE KBAAPATHOTO KOPHS U3 MOJOKHUTEIHLHOTO IEJIOT0 YUCIIA;

- pacrio3HaBaTh pallMOHAIBHBIE U UPPAIMOHAIBHEIC YUCIIA,

- CpaBHHBATh YHCJIA.
B noeceonesrotl sxcuznu u npu usyueruu opy2ux npeomemos.

- OIICHUBATH PE3yJbTAThl BEIYUCICHUHN MPU PEIICHUY TPAKTUYECKUX 3a]1a4;

- BBINOJHSITH CPABHEHUE YUCEN B PEATBHBIX CUTYAIUAX;

- COCTaBJATHh YWCIIOBBIC BBEIPAKEHHS MPU PEIICHUH MPAKTUYSCKUX 3a/a4 M 3a7ad U3 IPYrux
Y4EOHBIX MPEIMETOB.
ToxnecTBeHHbIE TPe0OPa30BaAHUA

- BHINONHATE HECIOXKHBIE TPeoOpa3oBaHUS IS BBIYMCICHHWS 3HAUYCHUH  YHCIOBBIX
BBIPXKCHHI, COJEPIKAIMUX CTENCHH C HATYPaJbHBIM IOKa3aTelIeM, CTEIEHH C IEJbIM OTPHUIATSIbHBIM
MOKa3aTeleM;

- BBIIOJNHATH HECIOXKHBIE MPeo0pa3oBaHUs IENbIX BBIPAXKEHUN: paCKPBIBATH CKOOKH,
MPUBOUTH MTOIOOHBIE ClIaraeMBbIe;

- HCIOJNB30BaTh (OPMYJIBI COKPAIICHHOrO YMHOXeHUs (KBaapaT CyMMBI, KBaapaT PasHOCTH,
Pa3HOCTh KBAIPATOB) JUIsl YIIPOIICHHS BHIYNCIICHUI 3HAUCHUN BBIPAYKCHUN;

- BBIIOJNHATH HECIOXHBIC MpeoOpa3oBaHus IPOOHO-TMHEHHBIX BBIPAXKEHUH U BBIPAXKEHUU C
KBa/IpAaTHBIMHU KOPHSIMH.
B noBcexHeBHOM KU3HU U NIPU U3YYCHUH APYIrUX NPeIMETOB:

- TIOHMMATh CMBICIT 3aITUCH YUCIIa B CTAHIAPTHOM BHUJIE;

- olepupoBaTh HA 0A30BOM YPOBHE IMOHSATHEM «CTaHIapTHAs 3aIKCh YHCIIay.
YpaBHeHUs H HEpaBeHCTBA

- OmnepupoBaTh Ha 06a30BOM YpPOBHE MOHSTHSIMH. PaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YpPaBHEHHUs, PELICHUE YPaBHEHMs, YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pellIeHre HEPABEHCTBA,;

- NPOBEPATH CIPABEIIIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB,;

- peliatb JIMHEMHBIE HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOJSIIMECA K
JIMHEWHBIM,

- pelIaTh CUCTEMBI HECIOKHBIX JTUHEUHBIX YPAaBHEHUI, HEPABEHCTB;

- TIPOBEPSATH, SIBISETCS JIU JAHHOE YHCIIO PEIICHUEM ypaBHEHUsI (HEpaBEHCTBA);

- pemiaTh KBaJIpaTHbIE YpaBHEHUS 10 (GOpMyJie KOpHEH KBapaTHOTO YpaBHEHHS,

- U300paxarh pelIeHUs] HEPABEHCTB U UX CHUCTEM Ha YHCIOBOM MPsSMOi.
B noeceonesrotl sxcuznu u npu uzyueHuu opy2ux npeomemos.

- COCTaBJIATh W pelIaTh JIMHEHHBIC YPaBHEHUS NIPH PEIICHUU 33724, BOSHUKAIOIIUX B JPYTUX
Y4eOHBIX MMpenIMeTax.
DyHKUNH

- Haxoauth 3HaueHHe (QYHKINH MO 33]aHHOMY 3HAYEHUIO apTyMEHTA;

- HaxOJWTh 3HAUYEHHE apTryMEHTa MO 3aJaHHOMY 3HAYCHHIO (DYHKIIMH B HECIIOKHBIX
CUTYalUsAX;

- ONpPEACISATh MOJIOKEHUE TOYKH M0 €€ KOOpAMHATaM, KOOPAMHATHI TOYKH IO €€
MIOJIOKEHUIO HA KOOPAUHATHOM IJIOCKOCTH;



- 1o TrpaduKy HaXOIUTh OO0JACTh OMpPEIeNCHHs, MHOXXECTBO 3HAYCHUH, HYIH
GYHKIIUHM, MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus U  yObIBaHUS,
HauOOJbIlIee U HAMMEHbINIEE 3HAYCHUS (PYHKITUM;

- CTpOUTH rpaduk TUHEHHON QyHKINH;

- MIPOBEPSTH, SBJSCTCS JIU JIaHHBIA TpaduK rpaduKkoM 3a1aHHON YHKIUHU (JTIMHEHHOH,
KBaJIpaTUYHOM, 0OpaTHOM POMOPIIMOHATBHOCTH);

- ompeneniaTh NpUOMIKEHHBIC 3HAYCHHS] KOOPAWHAT TOYKH TepecedeHus rpadukoB
GbyHKIHH,

- omepupoBatb Ha  0a30BOM  ypPOBHE  TOHATUSMH.  TOCIEIOBATEIBHOCTH,
apudmMeTnyeckas Iporpeccus, r’eOMETpUIECKasi MPOTPECCHs;

- peuiaTh 3aa4u Ha IPOTrpeCCruu, B KOTOPBIX OTBET MOXKET OBITh MOJIy4YCH HCITOCPCACTBCHHBIM
noacyéTom 0e3 mpuMeHeHus: Hopmyi.

B nosceonesnou srcuznu u npu uzyueHuu Opyeux npeomemos:

- HUCIIOJIB30BaTh Fpa(bI/IKI/I pCallbHBIX IPOLCCCOB U 3aBUCHMOCTEH A OoONpCACIICHUSA HUX
CBOIICTB (HaI/I6OHLH.II/IC U HAUMCHBIIMEC 3HAUYCHUSA, NPOMCKYTKU BO3pACTAHUA H Y6LIB3HI/I}I, obnactu
MOJIOKUTCIBHBIX U OTPUHATCIIbHBIX 3HAYCHUH U T.H.);

- HCIOJB30BaTh CBOKMCTBA JIMHEHHOW (QYHKIHMM W ee TpaduK MpH PElIeHUH 3a4a4 U3 IPYrux
y"IC6HI>IX npeaMETOB.

CraTucTHKA ¥ TEOPHUsl BEpOATHOCTEl

- HMmers mpenctaBieHWE O CTAaTUCTUYECKUX  XAPAKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4aX;

- pemate  MpocTedIre  KOMOMHATOPHBIE  33Ja4d  METOJOM  HPSIMOTO |
OpraHu30BaHHOTO nepedopa,

- TPeJACTaBJIATH JaHHBIC B BHJIE TAOMUII, TUarpamm, rpauKkos;

- 9uTarth HHQOPMAIHIO, TPEICTABICHHYIO B BH/IE TaOIHIIbI, AUArPAMMBI, rpaduka,

- ONpEeNeNsATh OCHOBHBIE CTATUCTHYECKHUE XapaKTEPUCTHKH YMCIOBBIX HAOOPOB,;

- OIICHHBATh BEPOSTHOCTH COOBITHS B IPOCTEHUININX CIydasiX;

- UMETh MPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B nosceonesnou srcuznu u npu uzyueHuu Opyeux npeomemos:

- OLICHUBATH KOJIMYCCTBO BO3MOKHBIX BAPUAHTOB METOA0OM nepe60pa;

- HUMCTD IMPEACTABJICHUEC O POJIM NPAKTUICCKU JOCTOBCPHBIX U MaJIOBCPOATHBIX CO6LITHﬁ;

- CcpaBHHMBAaTh OCHOBHBIC CTAaTHCTHYECKHE XApaKTEPUCTHKH, MOIyYEHHBIC B MPOIECCE
pelIeHUs IPUKIAAHON 3a/1a4U, U3YUCHHSI PEATHbHOTO SBIICHHUS;

- OIICHHBATh BEPOSITHOCTh PEATLHBIX COOBITUI U SIBJICHUN B HECJIOKHBIX CUTYAIIUSX.
TexcroBble 3a1a4n

- Pemates Hec0KHBIE CIOJKETHBIC 3ala4u pa3HbIX TUIIOB HA BCC apI/I(l)MCTI/ILICCKI/IC ,Z[eflCTBPIH;

- CTPOUTH MOJCJIb YCIIOBUSA 3adavu (B BHUAC Ta6J'II/IL[I>I, CXCMbI, PUCYHKa HJIN ypaBHeHI/IH), B
KOTOpOﬁ JaHbl 3BHAYCHUA ABYX U3 TpéX B3aUMOCBA3aHHBIX BCIIMYHWH, C LCJIbIO MMTOUCKA PCIICHUSA 3aza4u,

- OCYIICCTBJIATH cIroco0 IOMCKa peuieHus 3aavdr, B KOTOPOM PaACCYXXIACHUC CTPOUTCA OT
YCIOBUA K Tpe6OBaHI/IIO nin oT TpC6OBaHI/I$I K yCJ'IOBI/IIO;

- COCTAaBJIATH IJIaH PCHICHUA 3a1a4u,

- BBLJACIIATH OTallbl PCHICHU A 3aJavuu,

- HUHTCPHOPCTUPOBATL BLIYUCIUTCIBHBIC PE3YJIbTAThl B 3a4a4C, HCCICAOBATH IIOJYYCHHOC
pelIeHue 3a1a4u;

- 3HATb pa3jimiuc CKOpOCTeﬁ 00BbEKTa B CTOSTUEH BOJC, MPOTUB TCYCHUS U 11O TCUHCHUTIO pCKI/I,

- peuiaTh 3aa4 Ha HAXO0XKJACHUEC 1aCTHU YHUCJia U YUCJia 11O €ro 4acTu,

- peuiaTth 3aAa4y pa3HbIX TUIIOB (Ha pa60Ty, Ha IOKYIIKH, Ha ,[[BH)KGHH@), CBA3bIBAIOIIUX TPHU
BCIIMYMUHBI, BBIACIIATL 5TH BCJIMYUHBI U OTHOLICHUA MCIKIY HUMU,

HaXOoOWUTb MNPOUHCHT OT 4YHUCIIA, YHUCIO IO HOPOLCHTY OT HCEro, HaXOAUThH IMMPOUCHTHOC
CHMXCHHC WJIN ITPOUCHTHOC MOBBIIIICHUC BCIIMYUHBI,

peuaTh HECIOXHBIC JIOTUYCCKUC 3aJa4 MCTOJOM paCCY)KZ[CHHfI.
B noeceonesrotl sxcuznu u npu uzyueHuu opy2ux npeomemos.



BBIJIBUTaTh TUIIOTE3bl O BO3MOKHBIX MPEIEIbHBIX 3HAYCHUSAX MCKOMBIX B 3a/aue
BEJIMYUH (1e71aTh IPUKHUIIKY).
HN3MepeHus U BHIYHMCJICHUS

BpinonHATe U3MEpEHWE UIMH, PACCTOSIHUM, BEJIWYMH YIVIOB, C TMOMOILUBIO
WHCTPYMEHTOB ISl U3MEPEHUN JIJIMH U YTJIOB;

MPUMEHITh (POPMYNBI TEpUMETpa, IUIOMIAAU M 00BEMA, IUIOIIATU MOBEPXHOCTH
OTAEJNBHBIX MHOTOI'PAHHUKOB ITPU BBIYMCIICHUSX, KOT/1a BCE JaHHbBIE UMEIOTCS B YCIOBHH;

npuMeHsITh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKHE COOTHOILICHUS IS
BBIYUCIICHUS JUIMH, PACCTOSHUM, IUTOIIAZACH B MPOCTEUILINX CIydasX.

B noeceonesrotl sxcuznu u npu uzyueHuu opyeux npeomemos.

BBIUUCIIATh PACCTOSIHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYalMsAX, IUIOMIAAU B
MPOCTEHIINX CIydasix, MPUMEHATH GOPMYJIIbI B MPOCTEHIIINX CUTYAIUSIX B TOBCEAHEBHON KHU3HU.
Hcropust MaTeMaTUKH

OnuchiBaTh OTAENbHBIE BBIIAIOIIMECS PE3yJabTaThl, MOJYYEHHBIE B XOJAE Pa3BUTUS
MaTEeMAaTHKHU KaK HayKH,

3HaTh NPUMEPHI MATEMATHUYECKUX OTKPBITUNA U KX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU
U BCEMUPHOU UCTOPHUEH;

IMOHUMATh POJIb MATEMATUKH B pazButuu Poccun.

MeToabl MATEMATHKH

BriOupaTe MOAXOAAIIUN W3YYEHHBIM METOJ JUIA PEHICHHH W3yYEHHBIX THUIIOB
MaTeMaTHUYEeCKHUX 3aj1ady,

IIpuBomuTh IHpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKarOLIEeH
JNEUCTBUTEIBHOCTH U IIPOU3BEICHUSAX UCKYCCTBA.

BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS B 7-9 Ki1accax
1151 00ecTiedeHus: BO3MOKHOCTH YCHEIIHOTO MPOJI0DKEHHUs 00pa3oBaHus Ha 6a30BOM U
yrI1yOJIEHHOM YPOBHSIX
DJeMeHThI TEOPHH MHOKECTB H MATEMATHYECKOH JOTHKH

OnepupoBaTh’ MOHATHAMHK: ONpPEACICHHE, TEOPeMa, aKCHOMA, MHOKECTBO,
XapaKTePUCTUKA MHOXKECTBA, JJIEMEHT MHOXECTBa, IIyCTOE, KOHEYHOE U OECKOHEYHOe
MHOKECTBO, ITOJIMHOKECTBO, PUHA UIC)KHOCTh, BKIFOUCHHUE, PABEHCTBO MHOKECTB;

n300pakaTh MHOXKECTBA M OTHOIICHHE MHOXKECTB C MIOMOIIBIO KPyroB Diinepa,

OIPEIEISATh MPUHAJICKHOCTh JIEMEHTa MHOXKECTBY, 00BbEIMHEHHIO U TIEPECEUCHHIO
MHOYECTB,

3a/1aBaTh MHOXECTBO C MMOMOIIBIO TEPEYHCIICHHSI DIIEMEHTOB, CIIOBECHOTO OTIHMCaHNS;

OTIEPUPOBATH TOHATUSMHU: BHICKA3bIBAHUE, HCTUHHOCTD U JIOKHOCTH BBICKA3bIBAHHS,
OTpHIIAaHWE BBICKa3bIBAaHHMM, OTCpAllMM HaJ BBHICKA3bIBAHUSMHU. |, WIH, HE, YCIOBHBIC
BBICKa3bIBaHUs (MMILIAKALIMH);

CTPOUTDH BHICKA3bIBAHUSI, OTPULIAHUS BHICKA3bIBAHUH.
B nosceonesnoui srcuznu u npu uzyueHuu Opyeux npeomemos:

CTPOUTH LETMOYKH YMO3AKITFOUCHUH Ha OCHOBE MCIIOIb30BaHHS TIPABHII JIOTHKH;

UCIIOJIb30BaTh MHOXKECTBA, ONEpPallM C MHOXKECTBaMH, WX Trpadudeckoe
Npe/ICTaBICHUE JUISl OTMCAHUS PEaIbHBIX MPOIECCOB U SBICHUH.
Yucaa

OmnepupoBaTh TOHATUSMH: MHOXXECTBO HATypaJbHBIX YHCET, MHOXXECTBO LEIBIX
YHCeNl, MHOXECTBO PpAIMOHAIBHBIX YHCEJ, WPPAalMOHAIBFHOE 4YHCIIO, KBaJpPAaTHBIA KOPEHB,
MHOYKECTBO JICHCTBUTEIBHBIX YUCEJ, TEOMETPUYECKass MHTEPIPETALUs HATypalbHbBIX, LEIBIX,
palMOHANBHBIX, AEHCTBUTEIBHBIX YUCE,;

2 3Z[€CI) " AaJIeC — 3HATb ONPCACIICHUC TOHATUSA, YMCTb IOACHATL €0 CMbICII, YMETh UCIIOJIb30BATh IOHATUC U €TO
CBOIiCTBa IIpyu NPpOBCACHUN paccyxcz[eHm?I, J0Ka3aTCJIbCTB, PCUICHUU 3a1a4.



MMOHUMATh U OOBSCHATH CMBICI MTO3UIIMOHHOMN 3aIUCU HATYPaIbHOTO YUCIA;

BBITIOJIHATH BBIUMCIICHHS, B TOM YHUCIIE C MCIOIh30BAHHUEM MPUEMOB PAIMOHATBLHBIX
BBIYHCJICHUM

BBITIONTHATH OKPYIJICHUE PAIIHOHATBHBIX YUCEI C 33JaHHON TOYHOCTHIO;

CpPaBHHMBATh pAIlOHATILHBIC U UPPAIIMOHAIBHBIC YHCIIA;

MPEJICTABIISTH PAIMOHATLHOE YUCIIO B BHJIC ACCATUYHON IpOOH

YIOPSA0YUBATE YKCTIA, 3AMCAHHBIC B BUIe OOBIKHOBEHHOHN M IECATUIHOMN Ipo0u;

Haxonutb HOJl u HOK wmcen u ncnonb3oBaTh UX Mpu pelIeHUH 3a1adu.

B nosceonesnou srcuznu u npu uzyueHuu Opyeux npeomemos:

MPUMEHATh MpaBWIA MPUOIMKEHHBIX BBIUUCICHUA TPHU PEUICHUH MPAKTHUYECKUX
3a]1a4 U PEIICHUH 3a7a4 JPYTUX Y4eOHBIX TPEIMETOB,;

BBHITIOJIHATh CPABHEHHE PE3YJbTATOB BBIYMCICHUN MPH PEHICHUH MPAKTHYECKUX
3aJa4, B TOM YU CJIe TPUOIMKEHHBIX BHIYMCIICHHIA;

COCTaBIIATh M OLICHUBATH YKCIOBBIC BRIPAKEHUS MPHU PEIICHUU MPAKTUYSCKUX 3a7a4
Y 33724 U3 JPYTUX y4eOHBIX TPEIMETOB,;

3alHUChIBAaTh M OKPYIVIATH  YHCIOBBIE 3HAUEHHUS  pPEATbHBIX BEIUYHH C
MCI0JIb30BAaHHEM PA3HBIX CHCTEM U3MEPEHHUSL.

ToxnecTBeHHbIE TPE0OPa30BaAHUA

OnepupoBaTh MOHATHSAMH CTEIIEHU C HATYPAIbHBIM TOKa3aTelleM, CTEIIEHHU C IIeJIbIM
OTpUIATEILHBIM ITOKa3aTeseM;

BBITIONHATh TpeoOpa3oBaHUsl IENbIX BBIPOKCHUN: JEHCTBUS C OJHOWICHAMH
(coXkeHHe, BBIYMTAHHWE, YMHOXCHHE), JCHUCTBUS C MHOTOWIeHaAMH (CIIOKEHHE, BBIYUTAHHE,
YMHOYXCHHE);

BBITIONIHATh PA3JIOKEHUE MHOTOUYJICHOB Ha MHOXHUTEIM OJHHUM U3 CIOCOOOB:
BBIHECEHHE 32 CKOOKY, IPYIIUPOBKA, UCIIOJIb30BaHUE (OPMYI COKPAILICHHOTO YMHOXCHHUS,

BBIJICTISATH KBaJIpaT CYMMbI U Pa3HOCTH OJTHOUJICHOB,;

pacKiIabIBaTh HA MHOKUTEIU KBAaApPaTHbIA TPEXUJIEH;

BBITIOJIHATh TPEOOpa30BaHUs BBIPAXKEHUH, COACPKAIIUX CTENEHU C IICJIBIMH
OTPUIATEILHBIMHA [MOKA3aTeIsIMHU, TEPEeXOJUTh OT 3allUCH B BHUJE CTENEHU C IEIbIM
OTpUIATEILHBIM ITOKa3aTeIeM K 3alUCH B BUJIE APOOH;

BBHITIONHATE TpeoOpa3zoBaHusl JAPOOHO-PAIMOHATIFHBIX BBIPAKECHUI: COKpAaIlleHUE
npo0eif, mpuBeIeHNe aNredpanveckux Apoodel K 001eMy 3HAMEHATEeI0, CII0KEHHE, YMHOKCHHE,
neneHue anredbpandeckux Apoodei, BO3BeIeHUE alreOpandeckoit Apodu B HATYPaTbHYIO U IETYIO
OTpPUIATENLHYIO CTEICHb;

BBHITIONTHATH IPe0Opa30BaHus BRIPAKECHHIM, COJIEPKAIINX KBAIPaTHBIE KOPHHU,

BBIJICTISATh KBAJpaT CYMMBbl WJIM Pa3HOCTH ABYWICHA B BBIPAKEHUSX, COACPKAIIUX
KBaJIpaTHBIE KOPHHU,

BBITIONTHATH IPE0OpPa30BaHUS BBIPAKCHUM, COEPIKAITNX MOIYIb.

B nosceonesnou srcuznu u npu uzyueHuu Opyeux npeomemos:

BBITIOJIHATH MpeoOpa3oBaHus U JCHCTBUS C YUCIIaMU, 3aITUCAHHBIMU B CTaHJAPTHOM
BU/IE;

BBHITIONHATh TPEe0Opa3oBaHUsl aNreOpanvdeckuX BBIPAKEHUN TpHU PEHICHUH 33]ad
JIPYTUX y4eOHBIX TPEIMETOB.

YpaBHeHUs M HEpaBeHCTBa

OnepupoBaTh MOHITUSAMH. ypaBHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, pEIICHHE
HEPABEHCTBA, PABHOCWJIbHBIC YpaBHEHUsI, OOJIaCTh OIpEIe/iCHUs] ypaBHEHUs (HEpaBEHCTBA,
CHCTEMbI YPaBHCHUH HJIM HEPABCHCTB);

peliath JTHHEeHHbIE YPaBHEHUS M YPaBHEHHUS, CBOJMMBIC K JTUHEHHBIM C TIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHUil,

pemiath KBaJpaTHbIE YypaBHEHHS M YPaBHEHHs, CBOJUMBbICE K KBaJpaTHBIM C
MOMOIIBI0 TOXKIECTBEHHBIX TPEOOPA30BAHMIA;



pematb qpoOHO-ITMHEWHBIC YPAaBHEHUS,

pemate  NPOCTEMINME  MPpPALMOHAIbHBIE  YPaBHEHHMs  BHJIA f (x) =a,

F(x) =a(x):

peuars ypaBHCHM BUAA x"=a ;

pelaTh ypaBHEHHsI CIIOCOO0M pa3jioKeHUs Ha MHOXKHUTEIU U 3aMEHBI IIEPEMEHHOM;

UCIOJb30BaTh METOJ MHTEPBAJIOB JIsi PELICHHs LEIBbIX M JAPOOHO-PAIlMOHAIBHBIX
HEPABEHCTB,;

pelaTh JMHEWHbBIE YpaBHEHNSI U HEPABEHCTBA C lTapaMeTpaMy,

pelaTh HECI0KHbBIE KBAaIPaTHBIE YPABHEHNUS C IapaMETPOM,;

pelIaTh HECIO0KHBIE CUCTEMBI JINHEHHBIX YPAaBHEHUI ¢ TapaMeTpaMH,

peLIaTh HECIOKHbBIE YPABHEHMSI B LIEBIX YHCTIaX.

B noeceonesnoii srcusnu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIITh M pELIATh JIMHEHHBbIE W KBaJpaTHbIE YpaBHEHUS, YPAaBHEHUS, K HUM
CBOJSILMECS, CHCTEMbl JIMHEHHBIX YpPaBHEHUM, HEPAaBEHCTB IpU PELIEHUH 3a7ad JPYrux
y4eOHBIX MPEIMETOB;

BBIMOJIHATh OLIEHKY MPaBIONOA00US pPe3y/lbTaTOB, MOJIYYaeMbIX IPH pEIICHUU
JIMHEWHBIX W KBAaJAPAaTHBIX YPABHEHUW M CUCTEM JIMHCHHBIX YPAaBHEHUNW W HEPABEHCTB IIPU
peLIeHUH 3aj1ay APYTUX y4eOHBIX IPEIMETOB,;

BBIOMPATh COOTBETCTBYIOUIME YpPaBHEHHS, HEPABEHCTBA WJIM HX CHUCTEMbI IS
COCTAaBJICHUSI MATEMATUYECKON MOJENH 3aJaHHOM PeajJbHOM CUTYalluu WJIY MPUKIAJIHON 3a1a4H;

YMETb UHTEPIIPETUPOBATH NOJYYEHHBIN NPU PELICHUN YPABHEHUS, HEPABEHCTBA WU
CUCTEMBI pe3ysIbTaT B KOHTEKCTE 3aJaHHOM peaJbHOM CUTYalluU WU IIPUKJIAJHON 3a1a4H.
DyHKUUH

OmnepupoBaTh MNOHATHAMHU: (PYHKIMOHAIBHAS 3aBUCUMOCTh, (QYHKIUS, Tpadux
¢byHKIMH, cr1ocOOb! 3a1aHusl PYHKIMH, apTYMEHT W 3HaueHue (pyHKIMH, 001acTh ONpeaeTICHUS
U MHOXECTBO 3HAueHWH (QyHKUUH, HYIM (QYHKUUH, OPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTbH (YHKIIMH, YETHOCTH/HEYETHOCTH (PYHKIIUU;

CTPOUTH rpadpuKkd  JIMHEHHOH, KBaJIpaTU4YHOMN byHKUUH, oOpatHoi

IPONOPIUOHATBHOCTH, QYHKIUY BUAA. Y = a+%b, y=vx,y=¥x, y=|x;
X

Ha TpUMepe KBaApaTUYHOM (YHKIMM, HCHOJIB30BaTh MpeoOpa3oBaHus rpaduka
dynkiun y=f(x) s mocrpoenns rpaduxos bynxuuii y = af (kx +b)+c;

COCTaBJIATh YPaBHEHUS NPSAMOM IO 3aJlaHHBIM YCIOBUSAM: MPOXOJAIICH depe3 JBe
TOYKHM C 3aJaHHBIMH KOOpAWHATaMH, MPOXOSIICH dYepe3 NaHHYIO TOYKY M HapaielbHOM
JTaHHOM MPSIMOH;

UCCIe0BaTh (PYHKIHIO 10 €€ rpaduKy;

HaXOJIUTh MHOXECTBO 3HAYCHWMH, HYIHM, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (PYHKIUH;

ONEpPUPOBATh TOHATHAMU: IOCIENOBATEIBHOCTh, apU(METHUECKasi IPOTPEccHs,
reoMeTpHYecKasi Iporpeccus,

peaTh 3a/1a4d Ha apu(PMETHUECKYIO U TEOMETPHUUECKYIO ITPOTPECCHIO.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemos:

WUTIOCTPUPOBATH C OMOIIBIO rpadrka peaqbHyl0 3aBUCUMOCTD WM MPOLIECC O UX
XapaKTepUCTUKAM,

MCIOJIb30BaTh CBOWCTBA U TpadyK KBAAPATUYHON (PYHKIMM MPHU PELICHUU 3a71a4 U3
APYruX y4eOHBIX MPEIMETOB.
TekcToBBIE 324U

Pemate mpocThie U CIOKHBIE 33/1a4M PAa3HBIX THIOB, a TAKXKe 33Ja4d MOBBIIICHHON
TPYAHOCTH,;



UCIOJIb30BaTh Pa3HbIe KPaTKHE 3allUCH KaK MOJIEIU TEKCTOB CIIOKHBIX 3a/ad JUIs
MOCTPOEHHS TOUCKOBOM CXEMBI U PeIICHUs 33/1a4;

pasnuyaTth MOJENb TEKCTa M MOJENb PEUIeHHs 3aJaud, KOHCTPYHpPOBAaTh K OJHOU
MO/IEJIH PELICHUS HECTIOKHOM 3a/1a4M pa3Hble MOJAEH TEKCTa 3a/1a4u,;

3HATh U NPUMEHSATH 00a criocoba rmoucka pemeHus 3aaad (0T TpeOOBaHUS K YCIOBUIO
U OT YCJIOBUS K TPEOOBAHHIO);

MO/IEIIUPOBATh PACCYKIACHUS MTPU MOUCKE PELICHHUS 337a4 C TOMOIIBIO Ipad-CXEMBI,

BBIJICJIATH ATAIB PELICHHS 33]a4i U COJIEpKaHUEe KaXI0T0 ITara;

yMeTh BBIOMpPATh ONTHUMAIBHBIA METOJA pEIIeHHs 33Ja4d U OCO3HaBaTh BBIOOD
METOJla, paccMaTpUBATh pPAa3JIMYHbIE METOJbl, HAXOIWTh pa3HbIe pPEIICHHs 3a/Ja4yH, eCIH
BO3MOJKHO;

aHAJM3UPOBATh 3aTPYAHEHMS TP PEILICHUH 3a]1a4;

BBINOJIHATh PA3JIMYHbIE MPEOOpa3oBaHMs MPEITOKESHHON 3a/1a4H, KOHCTPYHUPOBAThH
HOBBIC 33/1a41 U3 JJAHHOM, B TOM YHUCIIe 0OpaTHbIC,

MHTEPIPETHUPOBATh  BBIUMCIUTENIBHBIE pe3ylbTaThl B  3ajade, HCCIEA0BaTh
MOJIy4eHHOE pellIeHHE 3a/1auH,

aHaAJIM3UPOBATh BCEBO3MOKHBIE CUTYAllMH B3aUMHOI'O PACHOJI0KEHUS ABYX OOBEKTOB
U U3MCHEHUE MX XapaKTEePUCTUK MPHU COBMECTHOM JBIKCHHU (CKOPOCTH, BpEMs, pacCTOSHHE)
IIPU pEIICHUH 3a]ad Ha JIBUKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK U B IPOTHBOIOJIOXKHBIX
HAaIpaBIICHUSX;

UCCIIEI0BAaTh BCEBO3MOXKHBIC CUTYAIMH MIPHU PELICHUU 3ajlay Ha JBHKCHHE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,;

pemaTh pa3HOoOOpa3HbIE 33/1a4H «HA YaCTH,

peuath 1 000CHOBBIBATh CBOE PEUICHUE 3aa4 (BBIICISATh MATEMATUUECKYIO0 OCHOBY)
Ha HAaXO0XJIEHUE YaCTH YMCJIa U YUCIIA 110 ero YacTH Ha OCHOBE KOHKPETHOT'O CMBICHIA Jpoou;

0CO3HABaTh U OOBACHATh MACHTUYHOCTH 3aJa4 Pa3HBIX THUIIOB, CBS3BIBAIOLINX TPHU
BeNWYMHBI (Ha paboTy, Ha MOKYIKH, Ha JBUKCHUE).BBLACIATH TH BEIUYMHBI U OTHOIICHUS
MEXJly HUMH, NPUMEHSITh UX IpPH PEIICHUH 3a/a4, KOHCTPYHPOBAaTh COOCTBEHHBIC 3a/1ad
yKa3aHHBIX TUIIOB,;

BJIaJIETh OCHOBHBIMM METO/IaMU PEIICHHUS 3a7a4 Ha CMECH, CIIJIaBbl, KOHICHTPAIIUH,;

pelaTh 3a/la4d Ha MPOLIEHTHI, B TOM YHCJE, CIOXKHbIE MPOLEHTH C 000CHOBAaHUEM,
UCIIOJIb3YS pa3HbIe CIOCOOBI;

pelaTh JOrH4YecKre 3aaun pasHbIMU ClIoco0amMu, B TOM YHCIIE, C IByMsl OJIOKaMu U
C TpeMsi OJIOKaMU TaHHBIX C TIOMOIIBIO Ta0JIHII;

pemiaTh 3aJayd [0 KOMOMHATOPHKE W TEOPUM BEPOATHOCTEH Ha OCHOBE
UCIIOJIb30BAHUS M3YYEHHBIX METO/I0B U 00OCHOBBIBATH PEILICHHE;

pelaTh HECJIOXKHBIE 3a]auyl 110 MAaTEMaTUYeCKON CTaTHCTUKE;

OBJIaZIETh OCHOBHBIMH METOJAMU PEIICHUs CIKETHBIX 33/1a4. apu(MeTHUeCKuil,
anreOpandeckuii, nepedop BapuaHTOB, FTEOMETPUUYECKUH, rpauuecKuil, MPUMEHATh UX B HOBBIX
10 CPABHEHUIO C U3YUYEHHBIMU CUTYaLUSX.

B nosceonesnoui srcuznu u npu uzyueHuu Opyeux npeomemos:

BBIICIATh TPH PEUICHUH 3aJad XapaKTepUCTHKU paccMaTpUBacMOM B 3ajade
CHTYyalliH, OTJIMYHBIE OT peajbHBIX (Te, OT KOTOPBIX abCTParupoBAIUCh), KOHCTPYHPOBAThH
HOBBIE CHUTYyallMM C YYETOM OSTHX XapaKTePUCTHUK, B YACTHOCTH, NPH PELICHWH 33734 Ha
KOHIICHTPALlUH, YYUTHIBATh IJIOTHOCTh BEIIECTBA;

pelmaTh ¥ KOHCTPYHPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHHUS peabHbIX CUTYyalluH, B
KOTOPBIX HE TPeOyeTCsl TOUHBIM BHIYMCIUTENIbHBIA PE3yNIbTaT;

pelaTh 3a/1a4M Ha JBUIKEHHUE 110 PEKe, pacCMaTpUBasi pPa3HbIe CUCTEMbI OTCUETA.
CTaTHCTHKA M TeOpPUSs BEPOSITHOCTEH



OnepupoBaTh NOHATUSAMH: CTOJI0YATHIE M KPYTOBBIE AHArpPaMMBbl, TaOIUIbI JaHHBIX,
cpenHee apudMeTHUYecKoe, MeIMaHa, HauOOJbIllee U HaUMEHbIIee 3HAYCHHS BBIOOPKH, pa3max
BBIOOPKH, AUCHIEPCHUS U CTAHJAPTHOE OTKIOHEHHE, ClTydaiiHas H3MEHUYHUBOCTb;

U3BJIEKaTh MH(OPMAIIHIO, TPECTABICHHYIO B Ta0NUIaX, Ha AUarpammax, rpadukax;

COCTaBJIATH TAOJNHUIIbI, CTPOUTH AUATPAMMBbI U TpaMKH Ha OCHOBE JJAHHBIX;

ONEepUpOBaTh MOHATHAMM. (aKTOpHUan 4YHcia, TMEPEeCTAaHOBKHM H COYETaHUS,
TpeyronbHuk [lTackans;

MPUMEHSTH MPABUIIO MTPOU3BEACHUS NIPU PEIIEHUN KOMOMHATOPHBIX 3aj1ay;

ONEepPUPOBATH TOHATUSAMH. CIIYYalHBIA ONBIT, CIy4alHBIA BBIOOP, HCIBITAHUE,
JNIEMEHTapHOE ClydaiiHoe coObiTHe (MCXOM), KIACCHUECKOE OMpEACICHUE BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, OTIEpalliy HaJl CTy4aliHBIMH COOBITUSIMU,

NPEACTaBIATh MH(DOPMAIMIO C TOMOIIBIO KPYTroB Ditniepa;

peaTh 33/1a4 Ha BHIYHUCIICHUE BEPOSATHOCTH C MOJICYETOM KOJMYECTBA BAPUAHTOB C
MOMOIIIbI0O KOMOWHATOPHKH.

B noeceonesnoii srcusnu u npu uzyueHuu Opy2ux npeomemos:

U3BJIEKATh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMALIUIO, TPEICTABICHHYIO
B Ta0nuuax, Ha quarpaMmax, rpagukax, OTpakalollyl0 CBOMCTBA M XapaKTEPUCTUKU PeaTbHbIX
MIPOLECCOB U SIBJICHHUIA;

OTIpeNIeNIATh CTATUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK O TabIUIaM, TuarpaMMmam,
rpaduKam, BHIIOIHATH CPABHEHUE B 3aBUCMOCTH OT LEJIN PEIICHUS 33/1a4H;

OLIGHUBATh BEPOSATHOCTh pEabHBIX COOBITUI U SBJICHUM.

OTtHowmenust

OnepupoBaTh MOHATUSMHU. PABEHCTBO (Uryp, paBHbIE (QUIYpbl, PAaBEHCTBO
TPEYrOJIbHUKOB, MapajUIeIbHOCTh MPSAMBIX, MEPIEHAUKYISIPHOCTh TNPSAMBIX, YIJIBl MEXIY
OPSAMBIMH, TEPIEHAUKYISAP, HAKIOHHAs, MNpoeKius, nogodue ¢uryp, nomoOHble (GUrypHl,
110J1I00HBIE TPEYTOJIbHUKH;

OpUMEeHATh TeopeMy Daneca U TeopeMy O NPONOPLUUOHAIBHBIX OTPE3KaxX IpH
pelLIeHnH 3ajay,;

XapakTepu30BaTh B3aUMHOE DACIOJIOKEHHE TMPSIMOM W OKPYKHOCTH, JBYX
OKPYKHOCTEH.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemos:

MCIOJIb30BATh OTHOLICHMS JJISl PEIICHNUs 3a/1a4, BO3HUKAIOIINX B PeabHOM JKU3HU.
N3mepenusi M BbIYUCIEHUSA

OmnepupoBaTh NPEACTABICHUAMU O JJIMHE, IUIOLAaM, OO0BEME Kak BEIMYMHAMM.
[Tpumenste Teopemy Iludaropa, dopmynsl miomanu, o0bEMa MpU PEelICHUH MHOTOLIArOBBIX
3ajiay, B KOTOPbIX HE BCE JaHHbIC MPEJICTABJICHBI SBHO, a TPEOYIOT BBIYUCICHH, OTIEPHPOBATH
OoJiee MIMPOKUM KOJIMYECTBOM (POPMYI ATUHBI, IUIOMIAIH, 00bEMA, BRIYUCIATh XapaKTEPUCTUKU
KOMOMHAIUi ¢Guryp (OKpy>)KHOCTEH M MHOTOYTOJbHHKOB) BBIYHCIATH PACCTOSHHS MEXKITY
¢durypamu, IpuUMEHITh TPUTOHOMETpUUECKUE (OPMYIBI Uil BHIYUCICHUH B 0Oo0Jiee CIIOXKHBIX
clly4asiX, IPOBOJIUTH BBIUMCIICHHUS] HA OCHOBE PABHOBEJIMKOCTH U PAaBHOCOCTABJICHHOCTH,;

MPOBOJIUTH MPOCTHIE BBIYUCICHUS HA 0OBEMHBIX Telax;

¢dbopMynHpoBaTh 33124 HA BBEIYUCICHHUE JJTUH, IUTOIAAeH U 00bEMOB U periaTh ux.

B nosceonesnotui srcuznu u npu uzyueHuu Opyeux npeomemos:

MPOBOJUTH BHIYUCIICHUS HA MECTHOCTH;

OPUMEHATh (HOPMYNBI MPU BBIYUCICHUSAX B CMEXKHBIX YYEeOHBIX MpEAMETax, B
OKpY)Karomlen JeCTBUTETbHOCTH.
IIpeoOpasoBanus

OmnepupoBaTh MOHSATHEM JIBIKEHUS U TIPeoOpazoBaHus Mo00Us, BIaAeTh TPUEMAMHU
MOCTpoeHHsI (GUTYp C KCIOIH30BAHUEM [BIDKECHHH W TpeoOpa3zoBaHUil MOJ0OUsS, npumeHsmy



MOJTYYEHHbIE 3HAHHS U OMBIT MOCTPOCHUM B CMEXHBIX MPEIMETaX M B PEATbHBIX CHUTYalUAX
OKPYKAOLIEro MUPA;

CTpouTh GUTYpPY, TONOOHYIO MAHHOW, MOJB30BATHCS CBOMCTBAMH TOIO0OUS IS
000CHOBaHUS CBOMCTB GUTYD;

MPUMEHSITh CBOWCTBA JBWDKEHUH JUII TPOBEICHUS MPOCTEUIINX OO0OCHOBAaHUMI
CBOMCTB Guryp.
B noeceonesrotl sxcuznu u npu uzyueHuu opy2ux npeomemos.

MPUMEHSATh CBOWCTBA JBMKEHHH W TMPUMEHSATh MMOAOOME MJii TOCTPOCHUH W
BBIUHMCIICHUH.
Hcropust MaTeMaTUKH

XapakTepu30BaTh BKJIAJ BBLAAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHUE MATEMaTUKU U
WHBIX HAyIHBIX 00JIacTel;

MMOHUMATh POJIb MATEMATUKHU B pa3BUTHH Poccuu.
MeToabl MATEMAaTHKH

Ucnonp3yss u3ydeHHbIE METOABI, MPOBOJAUTH JIOKA3aTEIbCTBO, BBINOJIHATH
OIIPOBEP)KEHUE;

BHIOMpATh M3YyYEHHBIC METOJBI M MX KOMOWHAIMH ISl PEIICHUS MaTeMaTHYEeCKHX
3a7a4,;

WCIOJb30BATh MAaTEMAaTUYECKHE 3HAHUS [JIs1 ONUCAaHMUS 3aKOHOMEpPHOCTEH B
OKpYXKarolen NEeUCTBUTEILHOCTU U IIPOU3BEACHUAX UCKYCCTBA,;

MIPUMEHATD npocreifiue MIporpaMMHBbIE CpeacTaa u 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI IIPU PEUICHUN MAaTEMAaTUYECKUX 3a/1a4.

BbINYyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCS B /-9 Kiaccax JUlsd YCIEIIHOTO
POJ0JDKEHUs 00pa30BaHus Ha yriyOJIEHHOM ypOBHE
JJiIeMEeHTbI TEOPUH MHOKECTB U MATEeMATHYeCKOM JIOTHKH

CBOGOIHO ONEPHPOBATH. MOHATHAMH: MHOXECTBO, XapPAKTCPHCTHKH MHOKECTBA,
AJIEMEHT MHOJKECTBa, IIyCTOE, KOHEYHOe M OECKOHEYHOE MHOMKECTBO, MOJMHOXKECTBO,
MPUHAIICKHOCTD, BKIIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 331aHNE MHOXKECTBA,

3aJlaBaTh MHOXECTBA Pa3HBIMU Ccrlocobamu;

MIPOBEPATH BBINOJIHEHUE XapaKTEPHUCTUYECKOTO CBOMCTBA MHOKECTBA,

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH. BBICKA3bIBAHME, HCTUHHOCTb M JIOXKHOCTb
BBICKa3bIBAHUS, CIIOKHBIEC U MTPOCTHIC BBICKA3bIBAHMs, OTPULIAHUE BHICKA3bIBAHUN; HCTUHHOCTD U
JIOKHOCTh YTBEP)KJICHMS W €ro OTpPHUIAHWS, OINEpalud HaJ BbICKA3bIBAHUSAMHU. H, WIIH,
HE;YCIIOBHBIC BBICKA3bIBaHMsI (MMIUIMKAIHHN);

CTPOMTH BBICKA3bIBAaHMS C UCIIOJIb30BAaHHEM 3aKOHOB aIreOphl BHICKAa3bIBAHHH.

B noeceownesnoii srcusnu u npu uzyueHuu Opy2ux npeomemos:

CTPOMTH PACCYKJEHHS Ha OCHOBE MCIOJIb30BAHMUS MPABHII JIOTUKH;

UCNOJb30BaTh MHOXKECTBA, OINEpallMd C MHOXKECTBaAMM, HX rpaduieckoe
NpEICTaBICHHUE I ONMUCAHUS PEATbHBIX MPOLECCOB M SBJICHUH, NMPU pElICHUH 3a7ay APYrux
y4eOHBIX MPEMETOB.

Yucaa

CB0001HO OTMEepUPOBATh MOHATHIMM: HaTypajJbHOE YHUCIIO0, MHOKECTBO HATYpPaJIbHBIX
qHCceNl, LEeJN0e YUCIIO, MHOXKECTBO WENBIX 4Yucelsl, OOBIKHOBEHHas IpoOb, AecATHYHas ApoOb,
CMELIaHHOE YHUCIIO, PALMOHATIBHOE YHCIIO, MHOXKECTBO PAllMOHATIBHBIX YHCEll, UppalloHaTIbHOE
YHUCI0, KOPEHb CTENeHU N, AEWCTBUTENbHOE YHCIO, MHOXECTBO JCHCTBUTENBHBIX YHCEl,
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3HGCB " AaJie€ — 3HATb ONPCACIICHUC ITOHATHA, 3HATh U YMCTb JOKa3bIBATh CBOMCTBA (HpI/IBHaKI/I, €CJIN OHHU GCTI))
TMOHATHS, XapaKTECPU30BATh CBA3U C APYIUMHU NOHATUAMH, MPCACTABIIAAL OAHO IMOHATHUC KaK 9aCTh LECJIOCTHOI'O
KOMIIIICKCa, UCIIOJIB30BATh IIOHATUC U €TI0 CBOIiCTBa Ipy IpOBCACHUN paCCY)K,HGHPIfI, JA0Ka3aTCJIbCTB, PCHICHUU
3aaa4.



rEeOMETPUUYECKAsl HHTEPIPETAlMsl HATypalbHBIX, LEJNbIX, pAalMOHAIbHBIX, JEHCTBUTEIBHBIX
qluced,

NOHUMATh M OOBSICHATH PA3HUIy MEXIYy MO3MIMOHHON M HENO3ULIMOHHON
CUCTEMaMH 3alliCH YHCEl,

NEPEBOIUTH YK CIIA U3 OJJHOM CHCTEMBI 3aITUCH (CHCTEMBI CUMCIICHUS) B IPYTYIO;

JIOKa3bIBaTh M HCIOJB30BAaTh MPU3HAKKU JenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BECHUS YUCEIT TP BBIIIOJHEHUH BBIYMCIIEHUN U PEICHUH 33]1a4;

BBIIIOJIHATh OKPYIVIEHWE PALMOHAIBHBIX M HMPPAlMOHAIbHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

CpaBHUBATh JCHCTBUTEIILHBIC YHCIIA PA3HBIMU CIIOCO0aMU,

YIOPSIIOYMBATh YHCIIa, 3allMCAaHHBIE B BHJIE OOBIKHOBEHHOW M JECATUYHOM JpodwH,
YHCIIa, 3alIMCAaHHbIE C UCTIOJIb30BaHUEM apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, KOPHEW CTEeTeH!
Ooublle 2;

Haxonuth HOJ m HOK wuwmcen pasabpiMM crocoO0amMu M HCIOJB30BaTh UX MpU
pellIeHnN 3a1ady,;

BBIMOJIHATh ~ BBIYUCIICHUS M NpeoOpa3oBaHUsl  BBIP@KEHUH,  COAEPIKAIIUX
JNEUCTBUTEIbHBIE YKCIIA, B TOM YHUCJIE KOPHU HATYypaIbHBIX CTEIIECHEN.

B noeceonesnoii scusnu u npu uzyueHuu Opyeux npeomenos:

BBITMIOJIHATE U OOBSICHATH PE3yAbTaThbl CPAaBHEHHS PE3yAbTaTOB BBIUMCIECHUI NpHU
pelIeHNH MPAKTUYECKUX 3a/1a4, B TOM YHCiIe NPUOIMKESHHBIX BBIYMCICHUN, HCTIONB3YsS pa3HbIe
CIIocoObI CpaBHEHUN,

3allUChIBaTh, CpPaBHUBATh, OKPYIJISTh UHUCIIOBBIE JAHHBIE PEAIBHBIX BEJIMYUH C
HCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHUS,

COCTaBJIATH U OIICHWBATh PA3HBIMH CIIOCOOAMHU YUCIIOBBIC BBIPAXKEHUS IPU PELICHUH
MPAaKTUYECKUX 3a/1a4 U 3a7a4y U3 APYTUX YUEeOHBIX IPEIMETOB.

ToxnecrBeHHbIE TPEOOPa30BaAHUA

CB00601HO OTMIEepUPOBATh MOHATUSMH CTEIICHHU C LIENBIM U JPOOHBIM TIOKa3aTeleM,;

BBIMOJIHATh ~ JIOKA3aTeIbCTBO CBOWCTB CTEMEHH C IHEJIBIMH M JPOOHBIMH
MI0KAa3aTesIMH,

ONEPUPOBATh TMOHATUSAMH «OJHOUICH», «MHOTOUYJICH», «MHOTOWIECH C OJHOU
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMHU IEePEeMEHHBIMU», K03(D(UIMEHTHI MHOTOYJICHA,
«CTaHAApTHAs 3alIMCh MHOTOUJIEHa», CTENIEHb OJJHOUIEHAa U MHOTOUJIEHA;

CBOOOJHO BJaJETh NMpUEMaMU MpPeoOpa3oBaHUs LEIbIX U APOOHO-pAIIMOHATBHBIX
BBIPAKCHUM;

BBITMOJIHATh PA3JIOKEHHE MHOTOWIEHOB Ha MHOXXHMTEIM Pa3HBIMH CIIOCOOaMH, C
MCIIOJIb30BAHUEM KOMOHMHAIINH Pa3InYHbIX TPUEMOB;

UCIOJb30BaTh TeopeMy Buera u Teopemy, oOpatHyio Teopeme Buera, mais moucka
KOpHEW KBaJpaTHOrO TpEXWIeHa W Ul PEelIeHUs 3a/ad, B TOM YMCIE 33Ja4 C IapaMeTpamMu Ha
OCHOBE KBaJIpaTHOI'0 TPEXUJICHA;

BBIIIOJIHATH JEJIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTATKOM;

JIOKa3bIBaTh CBOMCTBA KBAAPAaTHBIX KOPHEN U KOPHEU CTEIIEHH N;

BBITOJIHATE IPe0Opa30BaHus BBIPAKEHHUH, COJEpKAIUX KBAIpaTHbIE KOPHU, KOPHH
CTEIEHH N,

CBOOOJHO ONEpPUPOBATh IMOHATHIMU <TOXKAECTBO», «TOXKIECTBO HA MHOXECTBEY,
«TOKIECTBEHHOE MpeoOpa3oBaHKE»;

BBIMOJIHATE  Pa3fUYHble MpPeoOpa3oBaHUsl BBIPAKEHUH, COJEpKAIUX MOJYIH.

() = =
B nosceonesnoui srcuznu u npu uzyueHuu Opyeux npeomemos:

BBITIOJIHATE PE0OPa30BaHUs U JIEHCTBUA ¢ OYKBEHHBIMU BBIPAQXKEHUSIMH, YHCIIOBbIC
KOA(PPHUIMEHTH KOTOPBIX 3alMCAaHbl B CTAHIAPTHOM BHJIE;



BBITMIOJIHATE TPeoOpa3oBaHUs PAOHAIBHBIX BBIPAXKCHUW NpPU pPEUICHUH 3a7ady
IPYruX y4eOHBIX MPEIMETOB;

BBIMOJHATE TPOBEPKY MPaBIONOA00MS (PU3NYECKUX W XUMHUYECKUX (opmyn Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHUd U HEpaBeHCTBA

CBO60,Z[HO OIICPpUPOBATH IMOHATHUAMMU:. YPABHCHUEC, HCPABCHCTBO, PABHOCUJILHBIC YPABHCHUS 1
HCPABCHCTBA, YPABHCHUC, ABJIAIONICCCA CICACTBUCM APYTOro ypaBHCHUA, YPABHCHHA, PABHOCUJIBHLIC Ha
MHOXCCTBE, paBHOCUJIBHBIC HpeO6pa3OBaHI/I$I ypaBHeHI/If/i;

pemiaTb pa3Hble BHUIbl yYpaBHEHWH W HEPAaBEHCTB M HX CUCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHEHHS 3 U 4 cTerneHel, JpoOHO-pallMOHAIbHBIC U UPpallHOHANIBHBIE,

3HaTh TeopeMy Buera [ ypaBHEHUN CTEIIEHU BbIIIE BTOPOMU;

MOHMMATh CMBICI TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCHIIBHBIX MPEOOpPa30OBAHUAX
YpaBHEHHI U YMETh UX JJOKa3bIBATh;

BJIAJIETh Pa3HBIMH METOJAMU PEIICHHs ypaBHEHUI, HEPAaBEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO/1 PELICHNUs U 0OOCHOBBIBATh CBOW BHIOOD;

UCTOJIb30BATh METOJ MHTEPBAJIOB Ul PELICHUs HEPaBEHCTB, B TOM YHUCIIE APOOHO-
palMoHANBHBIX U BKIIOYAIONIMX B €051 MPPALMOHAIbHbIE BHIPAKCHUS;

pewaTh anredpanuecKue ypaBHEHUS U HEPaBEHCTBA U UX CHUCTEMBI C MapaMeTpamu
anreOpanveckuM U rpaguecKuM METOoIaMu;

BJIaJIeTh pa3HbIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB,;

pelaTh ypaBHEHHUs B LEJIbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha TIOCKOCTH, 33JjaBacMble YpaBHEHUSMHU, HEPABEHCTBAMU
U X CHCTEMaMH.

B noeceonesnoii scusnu u npu uzyueHuu Opyux npeomemos:

COCTaBJIATh M PEIIaTh YpAaBHEHUs, HEPABEHCTBA, UX CHUCTEMbI NPH PELICHUM 3a/1a4
JIPYTUX y4eOHBIX MPEAMETOB,;

BBINOJIHATH OLIEHKY HPaBIONOA00US pPEe3y/IbTaTOB, MOJIYYaeMbIX IPH pEIICHUU
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB M MX CHUCTEM IPH pPELICHUM 3ajad JAPYIUX Y4eOHbBIX
IPEIMETOB,;

COCTaBJIATh M pEUIaTh ypPaBHEHUS M HEPAaBEHCTBA C MapaMeTpaMu IPH PELICHUU
3aj1ay APYrux y4eOHbIX IPEIMETOB,;

COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OIMCHIBAIOLINE PEaJbHYIO
CUTYALIMIO WM MPUKIIQJHYIO 3a/1a4y, HHTEPIPETUPOBATH MTOJIy4CHHbIE PE3yJIbTATHI.

DyHKUUH

CB00601HO OTIEpUPOBATh NOHATHAMHM: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCUMOCTb,
3aBHCHMAasi M HE3aBUCUMas MepeMeHHble, (YHKIHs, CrocoObl 3a1aHus (PyHKIMH, apryMeHT U
3Ha4YeHHue (YHKLIUHU, 00JACTh ONMpPEeCHUs] U MHOKECTBO 3HA4YeHUsl (QYHKUIMHU, HYIU (QYHKIHH,
MPOMEKXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTb (DYHKIMM, HamOosblliee M HaUMEHbIIee
3HA4YeHUs, YETHOCTH/HEYETHOCTh (PYHKIMH, NEPUOAMYHOCTh (YHKUUHU, TpaduKk (QyHKIHH,
BEPTUKAJIbHAsl, TOPU30HTAJIbHAS, HAKJIOHHAS AaCUMITOTHI; TpayK 3aBUCUMOCTH, HE SBISIOLICHCS
byHKLHEH,

cTpouth rpadukd (yHKUMNA: JTHUHEWHOW, KBaJpaTHYHOM, JpOOHO-THMHEWHOH,
CTENEHHOM IPU PA3HBIX 3HAYCHHUSX MTOKA3aTeNIs CTENeHH, Y = [X|;

HMCIIONIB30BaTh NpeoOpasoBanus rpaduka dyskimm y = f(X) i moctpoeHus
rpacdukoB ¢ynkumii y = af (kx +b)+c;

aHaJTM3UPOBATh CBOICTBA (DYHKIMHI U BUJ rpadKa B 3aBUCUMOCTH OT ITaPaMETPOB,;

CBOOOJTHO ~ OMEpHpPOBATH  MOHATHAMHU:  IOCJIEIOBATEIBHOCTh,  OrpPaHUYEHHAs
MOCJIE0BATEIbHOCTh, MOHOTOHHO Bo3pacTtaromiasi (yObIBarolas) MocieI0BaTeIbHOCTh, Mpeae

MOCIEIOBATEebHOCTH,  apuMeThdecKkas  Nporpeccusi,  TreoMeTpudeckas  Mporpeccus,
XapaKTepPUCTUIECKOE CBOMCTBO apu(MeTHIecKoi (reoMeTpruecKoii) Iporpeccu;



UCTOJb30BaTh METOJ MaTeMaTHMYecKOW MHIYKUUMH JUIs BbIBojga  (opmy,
JI0Ka3aTeNIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIMMOCTb;

HCCJIEI0BATh M1OCIIEI0BATEIBHOCTH, 3aJaHHbIE PEKYPPEHTHO;

pemiaTb KOMOMHUpPOBaHHBIC 33Jaud Ha apUPMETHUYECKYI0 M T'€OMETPUYECKYIO
IIPOTPECCUM.

B noeceonesnoii srcusHu u npu uzyueHuu Opy2ux npeomemos:

KOHCTPYHPOBATh M UCCIEA0BATh (PYHKIIMH, COOTBETCTBYIOIIUE pEaIbHBIM IIpoIieccaM
U SIBJICGHUSIM, MHTEPIPETUPOBATh MOJIyYCHHBIE PE3yJbTaThl B COOTBETCTBUU CO CIEHU(DUKON
UCCJIEyEMOTO IIpOLecca WU SIBJICHHUS,

UCTOJb30BaTh IpaUKU 3aBUCUMOCTEH Ul MCCIEIOBAHUS PEANbHBIX MPOLIECCOB U
SIBJICHUM

KOHCTPYUpPOBATh M HCCIENOBaTh (PYHKIMM NPH PELICHUU 3a7ad JAPYruX Y4eOHBIX
NPEIMETOB, HMHTEPIPETUPOBATH IOJYYCHHBIE PE3YIbTaThl B COOTBETCTBUU CO CIEHU(PUKON
y4eOHOTO mpenmerTa.

CraTncTuka u Teopusi BeposATHOCTEe

CB0001HO ONIEPUPOBATh MOHATUSAMU: CTOJIOUATHIC U KPYTOBBIE TUarpaMMbl, TaOIHUIIbI
JAHHBIX, CpeJHee apupMeTndecKoe, MearaHa, HauOoJbIlee U HAaMMEHbILIEe 3HAYCHUSI BBIOOPKH,
pasmax BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE, CIIy4aiiHas H3MEHUUBOCTH;

BbIOMpaTh Hanbosee yaoOHbIH criocod mpeacTapaeHust HH(GOpMaIuy, aieKBaTHBIN e
CBOMCTBAM M LICJISIM aHaIN3a;

BBIUUCJIATH YNCIIOBBIE XapAKTEPUCTUKU BBIOOPKY;

cBOOOJTHO ONIEpUPOBATh MOHATHAMU: (PaKTOpUAI YKCIa, IEPECTAHOBKHU, COYETAHUS U
pa3meleHus, TpeyroabHuk [lackans;

CBOOOJITHO ONEpPHPOBATh MOHATUSAMH. CIY4YalHBIA OMNBIT, CIIy4ailHBIA BBIOOP,
UCIIBITaHKE, DJEMEHTAapHOE CIydailHoe CoObITHE (MCXOJ), KIIACCHYECKOE OIpeaeIeHue
BEPOSATHOCTH CIYy4alHOTO COOBITHS, ONEpalMKd HaJA CIy4alHbIMU COOBITHUSIMH, OCHOBHBIC
KOMOMHATOPHbIE (POPMYJIBI;

CBOOOJITHO ONEpPHPOBATHh MOHATUSAMH. CIY4YalHBIA OMNBIT, CIIy4ailHBIA BBIOOP,
UCIIBITaHKE, DSJEMEHTAapHOE CIydaiiHoe CoObITHE (MCXOJ), KIIACCHYECKOE OIpeaeIeHue
BEPOSATHOCTH CIYy4alHOTO COOBITHS, ONEpalMyu HaJA CIy4alHbIMU COOBITHUSIMH, OCHOBHBIC
KOMOHWHATOpHbIE (POPMYJIBI;

3HaTb TPUMEPBl CIy4YyallHBIX BEJIMYMH, M BBIUUCIATH HX CTaTUCTUYECKHE
XapaKTEPUCTHKH,

UCIOJIb30BaTh (POPMYIIbI KOMOMHATOPUKH MPHU PEIIeHNH KOMOMHATOPHBIX 3a/1ay;

pelmare 3a7auyd Ha BBIYMCIEHHME BEPOATHOCTH B TOM YHCIE C HCIOJIb30BAaHUEM
bopmyi.

B noeceonesnoii srcusnu u npu uzyueHuu Opyux npeomemos:

NpPEACTaBIATh MH(POPMALMIO O pealbHBIX Ipolieccax U SBICHUSIX CIOCOOOM,
a/IcKBaTHBIM €€ CBOMCTBAM U LIEJIA UCCIIEJOBAHMS,

aHaJM3UpOBaTh W CpPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHKU BBIOOPOK,
MIOJIyYEHHBIX B IMIPOLIECCE PELIEHUS NPUKIATHOW 3aJaud, H3Yy4EHMs] PEalbHOrO SIBJICHUS,
peleHus 3a/1a4u U3 APYTUX y4eOHbIX IPEIMETOB,;

OLIEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITHIA U SBICHUH B PA3JIMYHBIX CUTYaLUSX.
TexcroBble 3a1a4H

Pematp mpocTele M CIOXKHBIE 337aud, a TAK)XKE 3aJaud MOBBIIIEHHON TPYAHOCTH H
BBIJCIIATh UX MaTEMATHYECKYIO OCHOBY;

pacrno3HaBaTh pa3HbI€ BUbI U TUIIBI 33]1a4;

HCI0JIb30BaTh pa3Hble KPaTKUE 3alIMCH KaK MOJIENIH TEKCTOB CJIOXHBIX 33134 U 3aJa4
MOBBIIIEHHOW CIIOKHOCTH Uil TOCTPOCHHUS TMOMCKOBOM CXEMBl M pELIeHMs 3ajay, BbIOMpaThb
ONTUMAJIBHYIO [l pacCMAaTPUBAEMO B 3a1aU€ CUTyalluM MOZEIb TEKCTA 3a1a4u;



pa3nuyaTh MOJAETh TEKCTa W MOJENb PEIICHUs 3a/adyd, KOHCTPYHPOBATh K OJTHOU
MOJIETTU PEICHHS CJIOKHBIX 3a7a4 pa3Hble MOJIETH TeKCTa 3a[auH;

3HATh U MPUMEHSATh TP CIIOCO0A MOKCKa pelrieHus 3a1a4 (0T TpeOOBaHUs K YCIOBUIO
U OT YCJIOBUS K TPeOOBAaHHIO, KOMOMHUPOBAHHBIH);

MOJETUPOBATH PACCYKACHUS MPU MOUCKE PEIICHUS 33/1a4 C TOMOIIBIO Tpad)-CXEMBI,

BBIICTISATE ATAIBI PEIICHHSI 3314 U COJIeP KaHUe Ka)XI0Tro ATaIa;

yMETh BBIOMPATh ONTHMATBHBIA METOJ PEIIEHUS 3aJa4d M OCO3HABaTh BBIOOD
METO/Ia, paccMaTPUBATh pa3IUYHbIE METOJbI, HAXOIWUTh pa3HbIC PELICHUS 3a/ladyd, ecCld
BO3MOXHO;

aHAITM3UPOBATH 3aTPYIHEHUS TIPU PEIICHUN 33]1aY;

BBHITIONIHATh Pa3MuHbIe MpeoOpa3oBaHUs MPEIIOKEHHONW 3a7aud, KOHCTPYHPOBATH
HOBBIC 33/1a4M U3 IaHHOW, B TOM 4HCJie OOpaTHBbIE,

WHTEPIIPETUPOBATh  BBIYUCIUTENBHBIE pPE3YNbTaThl B  3ajJadye, HCCIEeI0BaTh
MOJIyY€HHOE PEIICHHE 33][a4H;

U3MCHATh yCJIOBUE 3amad (KOJMYCCTBCHHBIC WJIM KA4eCTBEHHBIC JAaHHBIC),
UCCIIeI0BaTh U3MEHEHHOE MPeo0pa3oBaHHOE,

aHAIM3MPOBATH BCEBO3MOKHBIE CUTYAIlUH B3aUMHOTO PACIIOJIOKEHUS IBYX 00OBbEKTOB
U U3MCHCHHME UX XapaKTePUCTUK TMPH COBMECTHOM JIBIXKEHMH (CKOpPOCTh, BpeMms,
paccTosiHME).PH PEIICHUE 3a7ad Ha JBMDKCHUE JIBYX OOBEKTOB Kak B OJIHOM, TaKk U B
MIPOTHBOMOJIOKHBIX HAMPABJICHUSAX, KOHCTPYUPOBATh HOBBIC CHTyallMM HA OCHOBE W3MEHEHUS
YCIIOBUH 33/1a4¥ MIPU JBUKCHHH T10 PEKE;

UCCJIEIOBATh BCEBO3MOXKHBIC CUTYAIMH MPU PEUICHUH 33/1a4 Ha JBM)KCHHE TI0 PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

pemaTh pa3HOOOpa3HbIC 3a/1a41 «HA YaCTH,

pemaTh ¥ 000CHOBBIBATH CBOE PEIlICHUE 3a/1a4 (BBIICIATh MATEMATUICCKYIO OCHOBY)
Ha HaXO0KJIEHUE YaCTH YMCIIa U YKCIia 10 €r0 YacTHU Ha OCHOBE KOHKPETHOTO CMBICIA po0H;

OOBSICHATh UJCHTUYHOCTH 3a/1a4 PA3HbIX THIIOB, CBS3BIBAIOIIMX TPU BEJIHUYUHBI (Ha
paboTy, Ha IOKYIKH, Ha JBUKCHHUE).BBIJACIATh TH BEJIMYUHBI M OTHOIICHUS MEXKIYy HUMH,
MPUMEHSTh UX MPU PEIICHUH 33124, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB,;

BIIQZICTh OCHOBHBIMH METOJAMH PEIICHUS 3aJla4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUH,
UCIIOJIb30BATh UX B HOBBIX CHUTYAIUSIX MO OTHOIIEHUIO K U3YUYEHHBIM B TpoIlecce 00yueHus;

pemaTh 3aJa4d Ha TIPOIEHTHI, B TOM YHCIE, CI0XKHBIE MPOIIEHTH ¢ 000CHOBAHHEM,
UCIOJIb3YS pa3HbIe CIOCOOBI;

peliaTh JIOTUYeCKUe 33aa49i Pa3HbIMU CIIOCO0aMH, B TOM YHCIE, C ABYMsl OJOKaMH U
C TpeMsi OJIOKaMU JTaHHBIX C TIOMOIIBIO Ta0JIHII;

pemath 3ama4d MO0 KOMOWHATOPHUKE ¥ TEOPUU BEPOSTHOCTEH HA OCHOBE
WCIO0JIb30BaHUS U3YUYEHHBIX METOJIOB M 000CHOBBIBATH PEIICHUE,

peliaTh HEeCIOXKHbBIE 3a7a4l TI0 MaTEMaTHIEeCKON CTaTUCTHKE;

OBJIaJIETh OCHOBHBIMH METOJIaMU pEIICHUs CIOKETHBIX 3a1au. apu(METHUYECKHA,
anredpanyveckuii, mepedop BapUaHTOB, TEOMETPUUYECKUH, TpadUUeCcKuil, MPUMEHITh UX B HOBBIX
M0 CPAaBHEHUIO C N3yYECHHBIMU CUTYAIUSX.

B nosceonesnoui srcuznu u npu uzyueHuu Opyeux npeomemos:

KOHCTPYHpPOBaTh HOBBIE [UIsi JAHHOW 3aJaydl 3a/ladHble CHUTyallil C Y4ETOM
peabHBIX XapaKTePUCTHK, B YACTHOCTH, MPH PEHICHUH 3aJad HAa KOHIIEHTpPAllMd, yYUTHIBAThH
IUIOTHOCTH BEIIECTBA; peliaTh M KOHCTPYHPOBAThH 33Jjaud Ha OCHOBE PACCMOTPEHUS peallbHBIX
CUTYAIMi, B KOTOPBIX HE TPeOyeTCsl TOUHBIM BHIYMCIUTENbHBIN pe3ynbTarT;

peliaTh 3a1auu Ha ABM)KEHUE TI0 PEKe, pacCMaTpUBast pa3HbIe CUCTEMBI OTCUETA,

KOHCTPYHpOBaTh  3aJadyHble  CHUTYallMH,  MNPUONMKEHHBbIE K  pealbHOU
JEHCTBUTEIILHOCTH.



I'eomerpuueckue purypsl

CB00OHO OmMEpUpOBaTh TEOMETPUUYECKHMMM MOHATUSAMHU TPU PELICHUU 33734y |
MIPOBE/ICHUU MaTeMaTHUYECKUX PACCYKICHHIA;

CaMOCTOSITEIIEHO (hOPMYIUPOBATH OINpEAeIICHUS] TEOMETPUUYECKUX (DUTYP, BbIABUTaTh
THIIOTE3bl O HOBBIX CBOWCTBaX M IMpH3HAKaX TreOMETPHYECKUX (UTyp M OOOCHOBBIBATH WIIH
OmpoBepraTh MX, 0000IIaTh MJIM KOHKPETH3UPOBATh pE3ylbTaThl HAa HOBBIE KJIACChl (UTYP,
MIPOBOJIUTH B HECJIOKHBIX CIyYasX KJIacCH(PUKALNIO GUTYp MO pa3IMYHBIM OCHOBAHUSM,

UCCIIEIOBAaTh  YEPTEXH, BKJIIIOYass  KOMOMHAIMH ¢buryp, U3BIICKATh,
MHTEPIPETUPOBATH U MPEOOPa30BBIBATH MH(POPMAIIHIO, TPEICTABICHHYIO HAa YepTexkKax;

pemarb 3a/aud T€OMETPHUUECKOTO COJIEpXKaHUs, B TOM YHCJIE B CUTyalUsAX, KOrna
ATOPUTM PpEIICHUS HE CJIEAyeT SBHO W3 YCJIOBHUS, BBIIOJIHATH HEOOXOIUMBIC Ui pEIICHUS
3a7jauydl JIONOJHUTENIbHbBIE IMOCTPOCHUS, HMCCIEI0BATh BO3MOXKHOCTh MPUMEHEHHUS TEOpEeM H
bopmyn Ui peleHus 3a1ay;
B noeceonesnoii srcusHu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATh C HCIIOJIb30BAHHUEM CBOMCTB I'€OMETPHUYECKUX (UTYp MaTeMaTHYEeCKHE
MOJIENM JUIs PELICHHs 3aJad MPaKTUYEeCKOTO XapakTepa M 3aJady M3 CMEXHBIX IUCIHILIUH,
UCCIIeI0BATh MOJyYeHHbIE MOJICIH U HHTEPIIPETUPOBAThH PE3yIbTaT.
OTtHowmenust

BrnaneTrs moHATHEM OTHOILICHHUS KaK METalpeIMEeTHbIM,

cBOOOJTHO ONepUpPOBATh MOHATHSAMH: PAaBEHCTBO (UTYp, paBHbIE (PUTYpHI, PABEHCTBO
TPEYrOJIbHUKOB, MapajUIeIbHOCTh MPSAMBIX, MEPIEHAUKYISIPHOCTh TNPSAMBIX, YIJBl MEXKIY
OPSMBIMH, TEPHEHAUKYISAP, HAKIOHHAs, MpoeKius, mnogodue ¢uryp, nomoOHbIe (UrypHl,
110J100HBIE TPEYTOJIbHUKH;

UCIOJIb30BaTh CBOKWCTBA 110100MS M paBeHCTBA (GUTyp MPH PEIICHUH 3a/au.
B noeceonesnoii scusnu u npu uzyueHuu Opyux npeomemos:

UCMOJb30BaTh OTHOUICHMS JJISi TOCTPOCHUS M HCCIENOBAaHHS MaTEeMAaTHYECKUX
Mojienell 00bEKTOB pealbHON KU3HH.
H3mepenusi M BbIYHCIEHUS

CB0OOOIHO OTepUpOBaTh MOHATUSAMHU AJIMHA, IJIOIAAb, O0BEM, BETMYMHA YIila Kak
BEJIMYMHAMH, UCMOJb30BaTh PABHOBEIUKOCTh U PABHOCOCTABJIECHHOCTh MPU PEIICHUM 3a/ad Ha
BBIUMCIIEHUE, CAMOCTOSATENIBHO MOJIy4aTh U HCIIOJIb30BaTh (POPMYJIbI ISl BEIYMCICHUN TUIOIAAeH
u 00bEMOB (puryp, cBOOOJHO ONEPHPOBATH MIMPOKUM HAO0pOM (PopMysd Ha BBIYMCICHHE NPHU
peLIeHUH CIOXKHBIX 33Ja4, B TOM YHCIIE U 33J]a4 Ha BBIYUCICHHE B KOMOMHALIUSAX OKPY)KHOCTH U
TPEYroJIbHUKA, OKPYKHOCTH U YETHIPEXYTOJIbHHKA, A TAKKE C IPUMEHEHHEM TPUTOHOMETPUH,

CaMOCTOATENIbHO (POPMYITMPOBATH THIIOTE3BI M TPOBEPATH UX JOCTOBEPHOCTb.
B noeceonesnoii srcusnu u npu uzyueHuu Opyux npeomemos:

cBOOOJTHO omnepupoBaTh (OpMyJIaMu IpHU pEIIeHUH 3ajad B JAPYIHX Y4eOHBIX
IpeaMeTax U Mpu NpoBeIeHUH HE0OX0AUMBIX BBIYMCICHUN B PEATbHOM KU3HMU.
I'eomerpuyeckue NocTpoeHus

OnepupoBaTh MOHATHEM Ha0Opa 3JIEMEHTOB, OIPEACNISIOUIMX T€OMETPUUYECKYIO
burypy,

BJIa/IETh HAOOPOM METOI0B MOCTPOCHUI LIUPKYJIEM U JIMHEHKOH;

MPOBOJIUTH aHAIN3 U PEAM30BBIBATh ATAIIBl PELICHHUS 33J]a4 Ha TOCTPOCHHE.
B nosceonesnoui srcuznu u npu uzyueHuu Opyeux npeomemos:

BBIMOJIHATH IOCTPOCHUSI HA MECTHOCTH;

OLIEHUBATh Pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.



IIpeoOpa3oBanusn

OnepupoBaTh JABWKEHHSMH M TNPEOOpPa3OBAaHUAMHU KaKk MeTarpeIMETHBIMU
MOHATHIIMH;

OTIEpUPOBAThH MOHSATHEM JBIDKEHUS U MPeoOpa3oBaHUs MOJO0US AJisi 000CHOBAHUIA,
cBOOOJIHO BJIaJETh NMpUEMaMH MOCTPOCHHs (UTYp C MOMOUIbIO JBM)KEHUH U MpeoOpa3oBaHUs
noso0us, a TaKke KOMOUHAIMSIMU ABIDKCHHM, ABIDKCHUN U TPeoOpa30BaHU;

UCIOJb30BaTh CBOMCTBA JBWKEHHH W  TNpeoOpazoBaHUN sl  IPOBEACHUS
000CHOBaHHUA U JIOKA3aTEIbCTBA YTBEPKACHUI B TEOMETPHU U IPYTUX YUEOHBIX NMpeMeTax;

M0JIb30BaThCs CBOMCTBAMH JIBM)KEHUH U TIpeoOpa3oBaHuil IPpU pELICHUH 3aa4.

B noeceonesnoii scusHu u npu uzyueHuu Opy2ux npeomemos:

NPUMEHSATh CBOMCTBA JBM)KCHUH W MPUMEHATh MNOJOOME AN TMOCTPOCHUH U
BBIYHCIICHUM.

HcTopust MaTeMaTUKH

Ilornmarhs MaTeMaTHKy Kak CTpOro OpraHM30BaHHYIO CUCTEMY Hay4yHbIX 3HAaHUH, B
YaCTHOCTH BIIQJCTh TIPEACTABICHUSAMH 00 aKCHOMAaTHYECKOM IIOCTPOCHHUH TEOMETPUH H
IIEPBUYHBIMU NPEACTABIECHUSAMYU O HEEBKIIUJOBBIX TEOMETPUSIX;

paccmaTrpuBaTh MaTe€MaTUKy B KOHTEKCTE MCTOPUM pa3BUTHUS LMBWIM3ALMU U
UCTOPUU PAa3BUTHUS HAYKH, IOHUMATh POJIb MATEMaTUKHU B pa3BuTuu Poccun.

MeToabl MATEMATHKH

Bnanets 3HaHHMSAMH O pa3aMYHBIX MeETOAaX OOOCHOBaHMS M OIPOBEPIKEHUS
MaTEMaTUYECKUX YTBEPKIECHUN U CaMOCTOSATEIbHO IPUMEHSITD UX;

BJIAJE€Th HABBIKAMM aHaIM3a YCJIOBMS 3aJaud M OIPENEICHMs] NOAXOIAIIUX IS
peleHus 3a/1a4 U3y4EHHBIX METOJIOB MJIM UX KOMOMHAIIHIA;

XapaKTepU30BaTh  IPOM3BENEHUS  HUCKycCTBA C  YY4ETOM  MaTeMAaTHUUYECKUX
3aKOHOMEPHOCTEl B  IPUPOJE, HCIOIb30BaTb MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

Conep:xanue y4eOHOr 0 nmpeamMera

Auredpa
Yucaa
PanunoHnaabHbIE UHCTIA
MHOXeCTBO palMOHaANbHbIX uucen. CpaBHEHUE palMOHAIbHBIX 4Hcen. JledcTBus ¢
palMoHaIbHBIMU YUCIIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamuiHol Opoobio.
HppanuoHajibHbIe YHCIA
[TonsTue uppaunoHanbHOrO yncna. Pacno3HaBanue vppanvoHalbHbIX yncell. [Ipumepsl

J0Ka3arenbcTB B anreOpe. MppannoHaabHOCTh yncnan/2 . IIpuMeHEeHHE B TIe€OMETPUM.
Cpasnenue uppayuonanvruix yucen. Muodicecmeo oelcmeumenbHblx Yucell.

ToxnecTBeHHbIE TPe0OPa30BaAHUA

YucnaoBbie U O0yKBeHHBIE BHIPAKEHHUS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BblpaxeHHs. [lofcTaHOBKAa BBIpAKEHUN BMECTO
[IEPEMEHHBIX.

ILlenbie BbIpaKeHUs

Crenenp ¢ HaTypalbHBIM TOKa3aTeneM U e€ cBoiicTBa. IIpeoOpa3zoBaHMs BBIpaXKEHUH,
COJZIEpIKAIIUX CTEIIEHU C HATypaJbHbIM IIOKA3aTEIIEM.

OnHounieH, MHOrowieH. JleHcTBUS C OJHOWIEHAMHM M MHOTOWICHaMH (CIOKeHHE,
BBIYMTaHKE, YMHOXKEHHUE). DOpMyIIbl COKPAIIEHHOTO YMHOXKEHHS: pa3HOCTh KBaJpaToOB, KBaIpaT
CYMMBI U pazHOCTH. Pa3noxeHne MHOTOWIEHa HAa MHOXKUTENU: BBIHECEHHE OOIEro MHOKUTEIIS
3a CKOOKU, epynnupoexa, npumeHenue QOpmyn COKpawéHHo2o ymHoodicenus. Keaopammuiii
MpEXUTIeH, pa3lodceHue KeaopamHo20 mpExUIeHa Ha MHOMCUMEIU.



J/{poOHO-panHOHAJbHBIC BHIPAKEHHUS

Crenenp ¢ 1ensiM ToOKazareneM. I[IpeoOpa3oBaHue IpOOHO-TMHEWHBIX BBIPAKCHUI!
CIIO’)KEHHUE, YMHOXEHHE, JieNieHne. Areebpauveckasn opods. [Jonycmumbie 3HaueHUsi nepemMeHHbIX
6 OpobHO-payuoHanbusix evipadcenusx. CokpaweHue ancebpaudeckux opobeu. Ilpusedenue
aneebpauveckux opodeil k obwemy 3Hamenamenio. [lelicmsus ¢ areedpauyeckumu OpoosmMu:
Cl0JiCeHUe, 8bIYUMAaHIe, YMHOJICEHUe, OelleHue, 8036e0eHUe 8 CINENeHb.

IIpeobpasosanue vipadicenui, COOEPHCAUUX 3HAK MOOYIIAL.

KBanpaTHbie KopHHU

Apupmernueckuil KBaapaTHbIM KopeHb. lIpeoOpazoBaHue BbIpaXXEHUH, COJAEpIKaIIUX
KBaJIpaTHbIE KOPHHU. YMHOJKEHUE, [€JIEHHUE, BBIHECEHHE MHOXKMUTENSl H3-1I0J 3HaKa KOPHH,
6HeceHUe MHOJCUMENs NOO 3HAK KOPHSL.

YpaBHeHUdA H HEPaBeHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOI.

YpaBHenus

IlonsiTue ypaBHEHHMs U KOpHSA YypaBHEHUs. [Ipedcmaenenue o0 pagHOCUTLHOCMU
ypasnenuti. Obnacme onpedenenus ypasuenus (06racme 0onycmumulx 3Ha4eHUl nepemeHHO).

JIuHeliHOe ypaBHEHHE U €I0 KOPHU

Pemenue nuHeNHBIX ypaBHEHMH. Jlumeunoe ypasnenue c napamempom. Konuuecmeo
KOpHel TuHeuno20 ypaerenus. Pewenue nunetinbix ypasHenuii ¢ napamempom.

KBanpaTHoe ypaBHeHHe M ero KOPHH

KBanpartusle ypaBHeHusa. HenonHele KkBaapaTHble ypaBHEHUS. JIMCKpUMHUHAHT
KBaJpaTHOro ypaBHeHus. PopMyna KOpPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PenieHue KBaJpaTHBIX YpaBHEHUH: HCIOJIb30BAHUE
bopMynbl Ul HaxOXAEHUS KOpHEH, epaguueckuii memoo pewienus, pasziodceHue Ha
MHOdMCUmMenU, noobop KopHeu ¢ UCNOAb308aHuem meopemvl Buema. Konuuecmeo kopHetl
K68AOpAmMHO20 YPAGHEHUS 8 3AGUCUMOCTNU Om e20 OucKpumunanma. bukeadpammuvie ypaenenus.
Ypaenenus, ceooumvie k nunetinvim u kéaopamuvim. Keaopamuule ypagnenus c napamempom.

/IpoOHO-panHoOHAJbHbIC yPABHEHUS

Pemenue npocreiimmx ApoOHO-IMHEHHBIX YpaBHEHUH. Peuwenue 0poOHO-payuoHaIbHbIX
VpagHeHul.

Memoowl pewienus ypagHeruil: Memoowvl paeHOCUTbHBIX NPE0OPA308aHULL, MEMOO 3aMEHbl
nepemenHou, epagpuieckuii memoo. HMcnonvzoeanue ceoticme QhyHKyutl npu peueHuu ypagHeHui.

IIpocmetiwiue uppayuonanshvie ypagrenus 6uoa ./ f (X) =a, 4f (X) =./9 (X) .

Vpasnenus suda X" = a .Vpasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHUE C OByMs IIEpEMEHHBIMU. JIMHENWHOE ypaBHEHUE C IBYMs II€PEMEHHBIMHU.
Ilpamas xkax epagpuueckas unmepnpemayusi IUHEUHO20 YPAGHEHUS C O8Y M NePEMEHHBIMU.

IloHsATHE cuCcTEeMBI ypaBHEHUI. Pellennre cucTemMsl ypaBHEHUN.

Metobl perieHusi CUCTEM JIMHEHHBIX YpaBHEHHI C IBYMS MEPEMEHHBIMU: epaghuieckuii
Memoo, MeMoO CLOHCEeHUsl, METO/1 TIOJICTAHOBKH.

Cucmembl TUHEUHbLX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBA. CBOICTBA YMCIIOBBIX HEpaBEHCTB. lIpoBepka cripaBeasuBOCTH
HEPAaBEHCTB MPU 3aJJaHHbIX 3HAUEHUAX [1€PEMEHHBIX.

HepaBenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0iacme onpedenenus
Hepasencmsa (061acms 00NYCMuUMblX 3HAUEHUT NePEeMEHHOL).

Pelenne nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xeadpammnvix Hepagencms:
UCNOIb308aHUE CBOUCME U 2papuKka KeaOpamudHou @QyHKYuu, mMemoo UHMepeanos. 3anuch
peuleHus KeaopamHo20 HepaseHCmad.



Pewenue yenvix u 0pobHO-payUOHANbHBIX HEPABEHCINE MENMOOOM UHMEPEANO8.

Cucrembl HepaBeHCTB

CucremMpl HEpPaBEHCTB C OJHOM NEepeMEHHOW. PemieHue cucTeM HEpaBeHCTB C OJHOMN
NEPEMEHHOM: JMHEWHBIX, KéaopamHuix. V300pa)keHHe peIIeHHsT CHCTEMbl HEPABEHCTB Ha
YHUCIIOBOM NMPSAMOMN. 3alKCh PELLIEHUSI CHCTEMbI HEPABEHCTB.

DyHKUUH

IHousitHe pyHKuMHU

JlekapTOoBbl  KOOpAMHATBI HAa  IUIOCKOCTU. @DOpMHpOBaHUE IPEACTABICHUN O
METanpeIMETHOM MOHATUH «KOOpIUHATh». CrnocoObl 3anaHus (YHKUMN: aHATUTUYECKUH,
rpadudeckuii, Tabnuunbiid. ['padux Qynxmuu. [Tpumeps! QyHKIUH, modydaeMbIX B Mpolecce
MCCIIEIOBAHUS PA3IMYHBIX PEATbHBIX MPOIECCOB M PELICHH 3a/1a4. 3HaueHue (QYHKIIUH B TOUKE.
CpoiictBa (yHKUMN: 00JIACTH ONpEETCHUs, MHOXXECTBO 3HAYCHUH, HYJIH, MPOMEXKYTKH
3HAKONOCTOSIHCTBA,  YEMHOCMb/HeuémHOCMb, TIPOMEXKYTKHM  BO3pacTaHus U yObIBaHWS,
HanOoJIbIlIee M HAUMEHbIIee 3HaYeHus1. VccnenoBanue GyHKIUH 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocms ¢ynkyuu. Kycouno s3adannvie hynxyuu.

JIuneiinas pyHKIusA

CpoiictBa u rpaduk JnuHEWHOW (yHKUMU. YTIIOBOH KO3(PPULIMEHT MpsIMOil.
Pacnonoxenue rpaduka nuHeiHON (QYyHKIMHM B 3aBUCUMOCTH OT €€ yrJIoBoro ko3dduuueHta u
cBOOOAHOTO wieHa. Haxoocoenue koaghghuyuenmos nunetinou YyHKyuu no 3a0aHHbIM YCI108UIM:
npoxodcoerHue npamoll yepes 06e MouKu ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOIHCOEHUE NPAMOL
uepe3 OAHHYI0 MOYKY U NAPAINeNbHOU OAHHOU NPAMOLL.

KBagpatnunas ¢pyHkuus

CpoiictBa W Tpaduk KBajapaTuyHOil QyHKuMM (mapadona). [locmpoenue epaghuxa
Kkeaopamuunol @yHkyuu no moukam. HaxoxxneHune Hyneld KBaapaTHYHOW (YHKIHH,
MHOHCECMEA 3HAYEHULL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMEHCYMKOE MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTH

k
CaoticTBa (hyHKIIHH Y = E y = p l'unepbouna.
X

TI'pagpuxu ynkyuu. Ilpeobpaszosanue epagurxa ynxkyuu Yy = f(X) o nocmpoenus
epacpuxos Gynxyuii suda y = af (kx+b)+c.

I'pagpuxu ¢ynxyuii y:a+%b, y=x,y=%x, y=|x.
X

ITocnenoBaTeILHOCTH U NPOrPecCHH

UucnoBass  mocienoBaTeNbHOCTb.  IIpumepsl  4YMCIOBBIX — MOCIENOBATEIBLHOCTEN.
beckoHeunsle mocnenoBaTeNnbHOCTH. ApHudMerndeckas mporpeccus U e€  CBOICTBa.
I'eomerpuueckas mnporpeccus. DPopmyra obwezo unena U cymmvl N NEPEbIX  UNEHOB
apugmemuueckou u ceomempuieckou npoepeccuil. Cxo0auascs 2eomempuieckas npoepeccusl.

Pelenne TeKCTOBBIX 327124

3agaun Ha Bce apupMeTHyecKHe NeiCTBUS

Permenne TeKCTOBBIX 3a7a4d apupMeTHIeCKUM criocoOoM. Mcnonp3oBaHue TaOIUII, CXEM,
4epTeKEH, IPYTUX CPEACTB NPEACTABICHHS TaHHBIX IPU PELLIEHUU 3a1a4H.

3agaum Ha IBMKeHHe, padoTy U NOKYNKH

AHanm3 BO3MOXKHBIX CUTyalluil B3aMMHOTO PACIOJIOXKEHHUS 00BEKTOB NP UX JIBUKECHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX PadOT IPU COBMECTHOI1 pabore.

3aga4m HA YacCTH, A0JIM, IPOLEHTHI

Pemenue 3ama4 Ha HaxOXKACHHME YAaCcTU YMCIA U YMCIIA 0 ero yacTu. Pemenue 3amad Ha
IPOLEHTHI U Aonu. [IpumeneHne nponopuuii Ipu peleHu  3a4ad.

Jlornuyeckue 3agauu

Pemenue noruueckux 3amau. Peuwenue no2uyeckux 3a0ay ¢ NOMowbio epagos, mabauy.



OcHOBHBIE MeTO/IbI pellieHUs] TEKCTOBBIX 3224 apu(MeTHUYecKui, anredpandecKuii,
nepebop BapwaHTOB. [lepsuunvie npedCmasieHuss o0 Opy2ux Memooax peueHus 3a0ay
(ceomempuueckue u epaguyeckue memoost).

CraTrncrnka

Tabnuynoe wu rpaduueckoe MpPEJCTaBICHUE TaHHBIX, CTOJOYaThle M KPYroBbIE
auarpaMMmbl, TpaduKd, NPUMEHEHHE IuarpaMM M TpadUKOB sl OMUCAHUS 3aBUCUMOCTEH
pealbHBIX BEIWYMH, W3BJIeYeHHWE HHGOpMAMM U3 TabdMl, JAuarpaMM H  TpadUKOB.
OnucartenpHble CTAaTUCTHUYECKHE IMOKA3aTeIM YHCIOBBIX HA0OpOB: cpelnHee apu(METHUECKOe,
Meouana, HanOoJbllIee ¥ HauMEHblIee 3HaueHHs. Mepbl pacCeMBaHUs: pa3Max, oucnepcus u
cmanoapmHoe OMKIOHEeHUe.

CraydaiiHas W3MEHYMBOCTb. 3MEHUMBOCTH NpH U3MEpeHusx. Pewarowue npasuna.
3akonomepHOCMU 6 USMEHUUBLIX 6ETUHUHAX.

CayuaiiHbie coObITHS

CrydaiiHple OMBITHI (PKCHEPUMEHTHI), 3JIEMEHTApHBIC CiIydailHbie COOBITHS (HMCXOJIbI).
BepositHoct  snemeHTapHbIX  coObiTuii. CoOBITHS B ClOydallHBIX —JKCIIEPUMEHTax U
OJaroNpUATCTBYIOIIUE 3JIeMEHTapHble COOBITUSA. BeposTHOCTH ciaydallHBIX cOObITHI. ONBITHI C
PaBHOBO3MOXKHBIMU DJIEMEHTapHBIMU COOBITHSMH. Kiaccuueckue BEpOSTHOCTHBIE OINBITHI C
UCIOJb30BAHUEM MOHET, KyOukoB. IlpencraBieHue coOBITHH C TIOMOIIBIO JUArpamMm
Oinepa.llpoTuBomoNoXKHBIE COOBITHS, 00BEAMHEHHE U mepeceueHue coObiTuil. IIpaBuio
cnoxxeHust BeposATHocTeil. Coydaiinbiii  BeIOOp.IIpencTaBienne SKCHepUMeHTa B BHJIE
nepeBa.He3aBucuMble  COOBITHS. YMHOXXEHHE BEPOSTHOCTEH  HE3aBHCUMBIX  COOBITHH.
[TocnenoBarenbHble HE3aBUCHMbIE HCHbITaHusA. [IpeacraBieHne O HE3aBUCHMBIX COOBITHSAX B
KU3HU.

Inemenmovlt KOMOUHAMOPUKU

[IpaBunO yMHOXEHHUs, MeEpecTaHOBKH, (akropuan uyuciaa. CoyeTaHuss U YHCIO
coyeranuii. ®opmyna yncna couetanuid. TpeyrosbHuk Ilackans. OnbITel ¢ OOJBIIUM YHCIOM
PaBHOBO3MOXKHBIX ~DJIEMEHTapHBIX COOBITUHA. BbluncieHue BeposATHOCTEH B oOmbITaX ¢
npUMeHeHHeM KoMOuHaTopHbIX ¢opmyn. Hcnbitanus bepnymnu. VYcemex u  Heypaua.
BeposiTHOCTH cOoOBITHI B cepuu ucTibITaHui beprysmu.

Cnyuaitnvie eenuuunsl

3HaKOMCTBO CO CJIy4allHBIMH BEJIMYMHAMHM Ha TNpUMEpax KOHEYHBIX JUCKPETHBIX
cllyyaiiHbIX BeldMuuH. Pacripenenenue BeposiTHocTed. Maremarnueckoe oxkumanue. CBoiicTBa
MaTeMaTudeckoro oxxuaanus. [lonarue o 3akoHe Gonbmux yucen. VM3mepenue BepOsSTHOCTEH.
[IpumeHeHne 3akoHa OOJBIIMX YHUCEN B COIMOJIOTHH, CTPaXOBaHHM, B 3ApaBOOXPAHEHUH,
oOecriedyeHnn 6€30MaCHOCTH HACEJICHUS B UYPE3BbIYAMHBIX CUTYaLUSX.



TemaTHueckoe INIAHUPOBAHHUE

Ne Ha3sBanue Tembl Koamnectso
4acoB

7 Knace 102

1 | JluneliHOe ypaBHEHUE C OJHON ITIEPEMEHHOMN 15
2 | Llenble BhIpaKeHUS 52
3 OyHKIUU 12
4 CucreMbl TMHENHBIX YPaBHEHUH € JBYMS [IEPEMEHHBIMU 19
5 | IloBTOpenue 4

8 kiaace 102

1 PanuonanbHbie BoIpaKeHUS 44
2 | KBagparusie kopHu. [leiicTBUTENbHBIE YKCTA 25
3 | KBanmparusie ypaBHeHUs 26
4 | IloBTOpeHue 7

9 kaace 102

1 | HepaBencrBa 20
2 | KBagparuunast GpyHKIus 38
3 | DneMeHTHI NPUKIATHONW MaTeMaTHKH 20
4 | YucnoBsle OCIEN0BATENBHOCTH 17
5 | IloBTOpenue 7

Hroro: 306




