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1.ITosicHuTEILHAYA 3aIIMCKA

Pabouas nporpaMma 110 mMatemMartuke JUis 5-9 KJIacCOB COCTaBI€HA B COOTBETCTBHH C IMOJIOKEHUIMHE
Genepanbroro sakona N 273-03 «O6 obpasosarun B Poccuiickoit @eneparmuy ot 29.12.2012 r.,
(dejepabHOTO rOCYIAPCTBEHHOTO 00PA30BATEIFHOIO CTAHAAPTA OCHOBHOTO OOIIEro 06pa3OBaHMs
BTOPOrO IMOKOJICHMs, Ha OCHOBE MpuUMepHOH IIporpammbl OCHOBHOrO 00muIero o6pa3oBaHUS IO
vatematnke. Jlamnag mporpamMma 0OecIIeurBaeTCsl JTMHUEH y4eOHO-METOIUYECKUX KOMIUIEKTOB 110
varemaTuke 1is S—~6 K1accoB, anreOper 7-9 knaccos A.I'. Mepsmsik, B. B. Tlononckuit, M. C. Skup, a
(«Benrana-I'pad» 2016,2017), reomerpun 7-9 xiaccos JI.C. Aranacsn, B.®. Byryzos, C.B.Kazomues
u 1p. ( « Ipocsewenuey, 2017)

1.1 HopmaTuBHO — npaBoBas 0a3a:

-3axon 00 obpasosanun. 273-D3 [punsm I ocyoapcmeennoii Jymonr 21.12.2012

-DI'OC OO0, ymsepacoénnviii npuxazom Murnobpuayxu PO om 17.12.2010 Ne 1897 ¢ u3MeHSHHSIMH
(npuxas  Munooprayrku Poccuu om 31.12.2015

-l'ocynapersennas nporpamma PO «Pasputie obpasoanus na 2013-2020 rogsmy. Ymeepocoena
Pacnopsoicenuem Ipasumenscmea PO Ne 295 om 15 anpens 2014 2.

-Konnerms OeepanbHoii HeneBoil mporpammel pasBuTus 006pasoBankst #Ha 2016 - 2020 ros..
Vmeepocoena Pacnopsoicenuem lpasumenvcmsa Poccuiickoit @edepayuu om 29 oexabps 2014 2. Ne 2765-

P-

1.2 O6mas xapakTepucTUKa y4eGHOI0 MpeaMeTa ;
Codeporcanue mamemamuiecrkoo 00pasoéanys B OCHOBHOH IIKONe (hOPMHUPYETCS HA OCHOBE
(byHIaMEHTAIBLHOTO A7pa IIKOJILHOIO0 MaTeMaTH4eckoro o6pasosanus. OHO B OCHOBHOH IIKOJE
BIJIIOYAET  CNCNYIOIHME  Pa3lesibl: apupmemura, —aneebpa, (QyHKyuu, 6eposmuocms  u
cmamucmurd, eeomempus. Hapsany ¢ 3THM B HEro BKIIOYEHBl [Ba JOTOJIHUTEIBHBIX
pasnena: roeuka u MHOJICECMBd, MameMamukd 6 UCOPUYECKOM pPAa36umul, 9TO CBSI3aHO C
peammsanueil nenedl OOIIEMHTENIEKTYaTbHOTO U OOIIEKYIBTYPHOIO pa3sBHTHS  yYaIHXCSL.
CozeprkaHue Kaxoro W3 3THX Pa3/elioB Pa3BOPAYMBACTCS B COMEPKATETHHO-METOMAUCCKYO
JIMHAIO, TIPOHM3BIBAIOILYIO BCE OCHOBHBIE pa3/Ielibl COJIEPKAHUSI MATEMATHUECKOTO 00pa3oBaHus
Ha JTAHHOH CTyIeHH 00yYeHMsI.

Conepxanue pazaena «ApupMeTuKa» CIyKUT 0a30ff Uil  JalbHEHIIEro H3yUEeHUSsI
YYalIMMHCS  MaTeMaTHKH, — CIIOCOOCTBYET — PasBUTHIO HX  JIOTHYECKOIO  MBIIIUICHHUS,
(bopMHPOBAHHIO yMEHHS TIONB30BATHCS ANTOPUTMAMH, & TAKKE MPUOOPETEHHIO MPAKTHUECKUY
HaBBIKOB, HEOOXOIMMBIX B ITOBCEIHEBHON JKM3HH. Pa3BUTHE MOHSTUS O YHCIE B OCHOBHOM
HIKOJIC  CBA3AHO C pAlMOHAIBHBIMA M  MPPAUMOHAIBHBIMU  YHCIAMH, (HOPMHPOBAHUEM
[EPBUYHBIX MPEACTABICHUNH O JEHCTBUTEIIBHOM YHCIE. 3aBepIIeHHEe YUCIOBOH JHHUH
(cucremarusalmst CBeeHUH 0 JeHCTBUTEIBHBIX YHCIaX, O KOMIUIEKCHBIX YHCNAX), TaK JKe KaK u
ostee CIOIKHBIE BOMPOCH apudmeTrkn (anroput™ EBkinna, ocHoBHas Teopema apubMeTHKH),
OTHECEHO K CTYNEHHM OOILEro cpeiHero (I0JHOr0) 00pa3oBaHus.

Conepxanue  pasfena «AjareGpa» HalIpaBIeHO Ha (OPMUPOBAHHE Y  yUaI[UXCS
MaTeMaTH4eCKOro armapara i pelleHrs 3afad M3 Pa3HbIX pasfelloB MaTeMaTHKH, CMEXKHBIX
[PEJIMETOB, OKPY)KAIOIICH PEallbHOCTH. ‘I3BIK anreOphl MOAUEPKHUBACT 3HAYEHHE MATEMATHUKH
KaK s13bIKa [UTs TTOCTPOCHUS MAaTEMATHYECKUX MOJENEH MPONEccoB U SBICHUH peaTbHOr0 MUpA.
B samaum wmsyuenms anreOpbl BXOIST TakkKe pPa3sBUTHE AITOPUTMHYECKOTO MBIIUICHNUS,
HEOOXOAMMOr0, B YaCTHOCTH, IJIsI YCBOGHHSI Kypca HH()DOPMATUKH, OBJIAJIEHUS HaBBIKAMHU
JCJTYKTHBHBIX paccykiaenui. IIpeoOpazoBaHue CHUMBOIBHBIX (OPM BHOCHT Crenu(DUUECKHI
BKJIAJI B Pa3BUTHE BOOOPAKEHMs yHaLIUXCsl, UX CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.
B ocHOBHOH 1Ko MaTepuan rpymiupyeTcss BOKPYT PalHOHAIBHBIX BBIPAKEHHMH, & BOIPOCEHL,
CBSI3aHHBIC C HMPPALUOHATBHBLIMHE BBIDOKEHUAMHU, C TPUTOHOMETPUYECKUMH (DYHKIHMSIMU W
Mpeodpa3oBaHusAMHM, BXOJIST B COAEPIKAHUE Kypca MATEMATHKU HA CTApIIel CTYIeHH 00ydYeHus B
HIKOJTe.



Conepxanue paznena «DyHKUUM» HALEIEHO Ha IIOTYyYeHHWE IIKOJIbHUKAMU KOHKPETHBIX
3HaHuil 0 (DYHKIMM Kak BaKHEHIIeH MaTeMaTH4eCKOM MOJENH Ui OMMCAHUS ¥ UCCIIENOBaHMs
pa3HO0Opa3HBIX MPOIECCOB. VI3ydeHne 9TOro MaTepuana CrocoOCTBYET PasBUTHIO y yUaIlHXCs
YMEHHS HCIHONBb30BaTh pa3iUUYHble SI3BIKM MATEMAaTHKH (CJIIOBECHBIA, CHMBOJIMYECKUH,
rpaduuecKuii), BHOCUT BKJIaJ B (POPMUPOBAHUE NIPEACTABIECHUN O POJIM MATEMATUKU B Pa3BUTHH
HMBUIIU3AIUN U KYJIBTYPBL.

Pasnen «BeposiTHOCTH M CTATHCTHKA» —  0043aTENbHBIA  KOMIIOHEHT  IIKOJBHOTO
00pa3oBaHKs, YCHIMBAIOIMH €ro MPUKIaJHOe M MPAKTHYECKOE 3HAYeHHE. DTOT Marepuall
HEeOOXOIUM, MPEKIE BCEro, s GOPMUPOBAHUS Y ydalluXcs (QyHKIMOHATBHON IPAMOTHOCTH -
yMeHHH BOCIIPUHMMATH W KPUTHUECKH aHAJIM3HUPOBATh HH(OPMALMIO, IPEACTABICHHYIO B
pasiMuHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOIMX DPeajbHbIX 3aBHCUMOCTEH,
[POBOJMTE IPOCTENIINE BEPOSITHOCTHBIE pacdeThl. V3ydeHne 0CHOB KOMOMHATOPUKH IO3BOJIUT
VUalIMMCsl pacCMaTpUBaTh CIydan, OCYIIECTBIATh M1epeOdop U MOJACUET YHCIIa BAPUAHTOB, B TOM
JMC/IE B IPOCTEHMIINX NIPUKIIAAHBIX 3aadax.

Tlpy M3ydYeHMM CTATUCTUKHA W BEPOSITHOCTH PACIIMPSIOTCS NPEACTABICHMs O COBPEMEHHOM
KapTHHE MHPa U METOJax ero uccienoBaHus, GOPMUPYETCs NOHMMAHUE POJIM CTATHCTUKU KaK
MCTOYHHMKA COLMATLHO 3HAYMMOW HH(pOpPMAIUHU, W 3aKIaIbIBAIOTCS OCHOBEI BEPOSTHOCTHOIO
MBIIIIJIEHUS.

ey comepxanust pazjaena «'eomerpus» — pasBUTh Yy YYallUXCs MPOCTPAHCTBEHHOE
BOOOpayKCHME W JIOTHYECKOE MBIIUICHHE IIyTEM CHCTEMATHYECKOro W3Yy4YeHHUs CBOUCTB
reOMETPUYECKUX (DUIyp Ha I[JIOCKOCTH U B IPOCTPAHCTBE M IPUMEHEHUS DTHX CBOWCTB IMpU
peIleHry 3aa4 BBIYUCIUTEILHOI0 W KOHCTPYKTHBHOIO Xapakrepa. CyllecTBEHHas pOjib MpH
TOM  OTBOJMTCA Pa3BUTHIO TreoMeTpuueckod MHTyuuuu. CodeTaHHe HarjasagHOCTH CO
CTPOTOCTBIO  SABJISETCS  HEOTHEMIIEMOW 4YacThlO TIeOMETpHYECKMX 3HaHuii. Marepuai,
oTHOCsLIMIHC K GrmokaM «KoopauHaTey # «BeKTOpbD», B 3HAUHTEIBHON CTEIIEHH HECET B CEOE
MEIKITPEIMETHBIC 3HAHMS, KOTOPbIE HAaXOUAT IPUMEHEHHE, KaK B Pa3IUYHBIX MaTEeMaTHU4EeCKUX
JIUCLHMILIMHAX, TaK U B CMEXHBIX IIpeAMeETax.

OcobennocTrio pasaena «/Ioruka 1 MHOMKeCTBa» ABIISIETCS TO, YTO NPEACTABICHHBIA B HEM
MaTepray MPEeUMYIIECTBEHHO H3ydaeTcs U HCIOIB3YETCS B XOAE PACCMOTPEHUS pPa3IUYHBIX
BONpocoB Kypca. COOTBETCTBYIOIMN MaTepuaj HalelIeH Ha MaTeMaTHYeCKOe pa3BUTHE
yyamuxcs, GOpMHPOBAHUE Y HUX YMEHHsI TOUHO, CKAaTO M sCHO M3JlaraTb MBICJIH B YCTHOU U
MACBMEHHOW pEYH.

Paznen «MaTreMaTHKa B UCTOPUYECKOM Pa3BHTUN» TIPETHA3HAYEH U1 (POPMHUPOBAHUS
IpeCTaBICHUH O MaTreMaTHKe KaK YacTH YeIOBEUeCKOH KyIbTYpBI, UL OOINEro pasBUTHS
IIKOJILHUKOB, JJIS CO3JaHusl KYJIbTYPHO-HCTOPHUYECKOM cpensl oOydeHusa. Ha nero He
BBIJIENSIETCS] CIICIUATBLHBIX YPOKOB, YCBOGHHE €r0 HE KOHTPOJIUPYETCs, HO COJACPXKaHHWE ITOrO
pasjiesia OpraHuuHo MPHUCYTCTBYET B yu4eOHOM IIpollecce KaK CBOETO poja IyMaHUTapHbIA (oH
IPU PACCMOTPEHUE TIPOBITEMATHKE OCHOBHOTO COZIEPIKaHMsl MAaTEMaTHYECKOTO 00pa3oOBaHUsL.

1.3 HensimMu ¥ 3aga4aMu U3y9IeHUS MaTeMaTUKA B OCHOBHOM LIKOJIE SABIISIOTCS:

1) 6 HANPAGJICHUU JIUYHOCHIHO20 DA3GUMIUA:

e (opMmpoBaHMe TIPEICTABICHHH O MareMaTHKe KaK 9acTh OOIIEeueslOBeUeCKo# KylbTypel, O
3HAYMMOCTH MAaTEMaTHKH B PA3BUTUH [IMBUIH3ALIH H COBPEMEHHOr0 OOIIECTBA;

®  pPasBUTHUC JIOTUYECKOIO M KPUTHYCCKOTO MBIIUJICHUS, KYJIBTYPBI peYH, CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMEHTY;

° (])ODMI/IpOBaHI/Ie I/IHTGHHGKTyaHLHOI\/’I YECTHOCTH H O6LCKTI/IBHOCTI/I, CIIOCOOHOCTH K IIPeO0JICHUTIO
MbICJIUTEJIBHBIX CTEPEOTHUIIOB, BHITCKAIOIIHUX K3 OOBIICHHOTO OIIbITA,



e BOCHHTaHHE KaydyeCTB JIMYHOCTH, obecreunBaroIInX COMaJIbHYIO MO6I/IHBHOCTB, CIIOCOOHOC .b
CaMOCTOSTECIIbHO ITPUHUMATL PETICHUSA,

e (OpMHpOBaHHE KAa4eCTB MBIIUIEHUSA, HEOOXOAMMBIX IS aJanTaldd B COBPEMECHHOM
HHPOPMAIIMOHHOM OOLIECTBE;

® pA3BUTHE MHTEPECA K MATEMATHUYECKOMY TBOPUECTBY M MATEMATHUECKUX CIIOCOOHOCTEH;
2) 6 MmemanpeomMemHoOM HANPaeIeH UL

® PA3BUTHUC HpeﬂCTaBHGHHﬁ O MaTeMaTHUKE KakK (I)OpMC OIIMCaHud MW METOJAC IIO3HaAHMA
ﬂeﬁCTBHTCHbHOCTH, CO31aHuc YCHOBI/Iﬁ JUIA HpI/IO6p€T€HI/I${ [NEpBOHAYAJIBHOI'O  OIIbITAa
MaTEMaTHYCCKOI'0O MOACITUPOBAHM A,

e (QopmupoBaHHe OOLIMX CIOCOOOB HMHTE/UIEKTYaJIbHOH MAEATEIBHOCTH, XapaKTEPHBIX I
MATEMAaTHKHU ¥ SBIISFOLIMXCS OCHOBOW TO3HABATEIbHOM KYJIbTYPhI, 3HAUUMOW HJI PA3IMyH. X
cep UeT0BEeUeCKOH e TeIbHOCTH;

3) 6 npeomMemHOM HANPABICHUU:

® OBJIQACHHE MATCMATHYCCKHMH 3HAHUAMU U YMCHHUAMMU, H€O6XOI[I/IMBIC JJIA IIPOJOJIKCHU S
O6p&30BaHHH, N3YYCHHUA CMEKHBIX IUCHUIIIMH, IPUMCHCHUS B [IOBCEIHEBHOU KU3HU,

e CO3JaHusd (])yHILaMGHTa I MaTeMaTU4YCCKOI'0O pa3BUTHUS, q)OpMI/IpOBaHI/IH MEXaHI 3MOB
MBbIIIJICHU S, XapaKTCPHBIX IS MaTeMaTHYEeCKOU JeITEIbHOCTH.

1.4 PesyabTaTel n3yyenus npeamera «Maremaruka»
JIMYHOCTHBIMH Pe3yJIbTATAMU SIBIISTFOTCS:

e yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIA B YCTHOU U IUCbMEHHOMI
peun, MOHUMATh CMBICI IOCTABIEHHOM 3a/1aut, BEICTPAUBATh apryMEHTAIUIO, IPHBOIH T
[IPUMEPBI U KOHTPIPUMEPBI;

¢  KPUTUYHOCTH MBIILJICHHUS, YMEHHE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHRIC
BBICKA3bIBAHHUSI, OTJIHYATE THIIOTE3Y OT (pakTa;

e IIpejICTABJIEHHE O MaTeMAaTHUYECKON HayKe Kak chepe 4eIoBeUeCKO NesTeNbHOCTH, 00
JTarax ee pa3BUTHS, O €€ 3HAUMMOCTHU U1 PA3BUTHS IMBUIU3AIUH,

e KPEAaTHBHOCTH MBILIJIEHNs, UHUIIUATUBA, HAXOIYHBOCTh, aKTUBHOCTE IIPH PEIICHUN
MaTeMaTHYeCKUX 3a1a4;

e yMCHME KOHTPOJIMPOBATDH MPOIECC U Pe3yIbTaT yueOHOH MaTeMaTu4eCKon
JIeSITeIIbHOCTH;

e  CIIOCOOHOCTH K SMOLIMOHATBHOMY BOCIPUSTHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1adY,
pEUIEHNH, pacCyKIEHU;

MeTranpeaMeTHbIMH Pe3yJIbTATAMH SBIIAIOTCA:

e IIEpPBOHAYAIbHLIC MPEJICTABICHUS 00 HIEIX M O METOAAaX MaTeMaTHKH Kak
VHUBEPCAIILHOM sI3bIKE HAyKH M TEXHHUKH, CPEICTBE MOJECIUPOBAHUS SIBICHUN U
IIPOILIECCOB;

e YMEHHE BHUJETh MATEMaTHYECKYIO 3a/ady B KOHTEKCTE NMPOOJIEMHOM CHTYaluH B
JIPYTEX JUCIATIINHAX, B OKPYKAIOLIEH JKU3HH,



* YMEHHME HaXOIUTh B PA3JIUYHBIX MCTOYHHKAX MH(OPMAIIHIO, HEOOXOIUMYIO IS
pelIeHts MaTEMaTHYECKUX TPpo0JIeM, MIPEJCTaBIATh €e B IMOHITHOH (hOpMe, MPHHUMATE
pEICHUE B YCIOBHUSX HEMOJIHON M H30BITOYHON, TOYHON M BEPOSITHOCTHON MH(pOPMAIHH;

e YMEHME IIOHMMaThb M MWCIOJb30BATh MaTEMaTHUECKHE CPEJICTBA HArJISIHOCTH
(rpaduku, auarpamMmbl, TaOIMIBL, CXEMBI M Jp.) JUISI WITIOCTPAIMH, MHTEPIPETALMH,
apryMeHTaluu;

° YMCHHEC BBIIBUIaTh TI'MIIOTE3Bl IIPU pPEIIEHUM YUeOHBIX 3anad, [TOHHUMaIb
HEOOXOIUMOCTD UX ITPOBEPKH;

* YMEHHC IPUMCHSATh HMHIAYKTUBHBIE M JEIyKTUBHBIE CHOCOOBI pacCyKICHHH,
BUJIETh PA3JIMUHbIE CTPATEIHH PELIeHUs 3a/1ay;

e TMOHWMAaHHE CYIIHOCTH aJrOPUTMHUUECKHUX NMPEANUCAHIM 1 YMEHHE N1eHCTBOBATH B
COOTBETCTBUU C MPE/IOKEHHBIM aTITOPUTMOM;

* YMCHHE CaMOCTOSTENBHO CTABUTH LIEJIU, BBIOMPATh W CO3aBaTh aJrOPUTMEI JIJIs
penreHus y4eOHbIX MaTeMaTHIeCKUX MpooIem;

° YMEHHC TIUIAHMPOBATh M OCYIIECTBIATH JEATELHOCTb, HAMPABICHHYIO Ha
pELIEHHUE 3a/1a4 UCCIIC0BATENLCKOI0 XapaKTepa;

IIpeaMeTHBIMH pe3y/IbTATAMHU SBIISIOTCS:

oBjazicHne Oa3OBbIM ITOHATUHHBIM alllapaToM II0 OCHOBHBIM pasjeiaM COdepiKaHHs,
npeacTaBicHne 00 OCHOBHBIX M3y4YaeMbIX MOHSATUSX (YHCIIO, reoMeTpryecKkas (Gurypa,
ypaBHeHHMEe, (DYHKIHs, BEPOSTHOCTh) KaK BaKHEWIINX MAaTEMATHUECKUX MOJIEIsX,
MO3BOJISIOIIMX ONKUCHIBATH U U3ydaTh pealibHbIe MPOIECCH] M SBIIEHHUS,

yMeHHEe paboTath ¢ MareMaTHYeCKHM TEKCTOM  (aHalu3MpoBaTh, M3BIEKATb
HEOOXOAUMYIO MH(OPMALHUIO), TPAMOTHO HPHUMEHSTH MATEMATHYECKYIO TEPMUHOIOTHIO
U CHMBOJIMKY, CIIOJIb30BaTh Pa3IMUHbIC S3bIKH MATEMAaTHKH;

YMEHHE [POBOJMTL KIaCCUPUKALMM, JIOTHYECKHEe OOOCHOBAHMS, J0KA3aTeJIbCTBA
MaTEeMaTUUYECKUX YTBEPIKICHHUIA;

YMEHHE pacno3HaBaTh BHJbI MAaTEMaTHYECKUX YTBEPKICHUU (aKCHOMBI, ONpENEIeHNUs,
TEOPEMBI U JP.), IPSMbIE U OOpATHBIE TEOPEMBI,

pa3BUTHE IIPEACTABIECHUH O YHCIe M UUCIOBBIX CHCTEMAaX OT HATYPalbHBIX IO
JEUCTBUTENIBHBIX ~ YHCEN,  OBJIAJICHHE  HAaBBIKAMHU YCTHBIX, UCbMEHHBIX,
UHCTPYMEHTAIbHBIX BEIUHUCICHHUI;

OBJIQJICHUC CHUMBOJILHBIM SI3BIKOM aireOpbl, MpUEMaMH BBIMOJIHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHuit PalMOHATIBHEIX BEIPKCHAH, PENICHUs YPABHEHUH, CHCTEM YpaBHEHHH,
HEPABCHCTB M CHCTEM HEPABEHCTB, YMEHHE HCIOJIB30BATh MJCK KOOpAMHAT Ha
IJIOCKOCTH JUUISl MHTEPIIPETAllMKM yPAaBHEHHH, HEPABEHCTB, CHCTEM, YMEHHE MPUMEHSThH
anreOpanyeckue npeoOpa3oBaHMs, anmapar ypaBHEHHHA W HEPABEHCTB I PEIICHHS
3a/la4y M3 pas3IMIHbIX Pa3iesioB Kypea;

OBJIAZIEHUE CHUCTEMOHM (DYHKIMOHATBHBIX MOHATHHM, (YHKIHUOHATLHBIM S3BIKOM U
CHUMBOJHMKOH, YMEHHE Ha OCHOBE (DYHKIHMOHAIBHO-rpaUUIECKUX IPEACTaBIEHUN
OIIMCBIBATh U aHAJIM3MPOBAThH PeabHbIE 3aBUCUMOCTH;

OBJIa/ICHUE OCHOBHBIMM CIIOCOOAMU MPEICTABICHUSI U aHAIN3a CTATHCTUYECKUX JTAHHBIX;
HAJIMYUE MPEJCTABIEHUH O CTATECTUYECKUX 3aKOHOMEPHOCTSX B pEATbHOM MHpPE U O
Pa3IMYHBIX c110c00axX UX U3YUEHHUS, O BEPOSATHOCTHBIX MOJEIISAX;

OBJIAZICHME TEOMETPUYECKHM SI3BIKOM, YMEHHE HCIIOJIB30BaTh €ro Ui OIHCAHMS
IIPEIMETOB  OKPYXKAIOIIEro MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX IIPEACTABICHHN W
M300pa3UTENLHBIX YMEHUH, TPUOOPETEHNE HABBIKOB FEOMETPHUSCKUX TTOCTPOCHHIA;
YCBOEHHE CUCTEMATHUECKNX 3HAHUM O MIIOCKUX (DUTYypax ¥ MX CBOMCTBAX, a TAK)KEe Ha
HarJIs IHOM YPOBHE — O NPOCTEHIIUX IIPOCTPAHCTBEHHBIX TeJlaX, YMEHUE MPUMEHSITh
CUCTEMATHYECKUE 3HAHUS O HUX JUUISl PELIEHNs TEOMETPUUECKUX U MPAKTHUECKUX 3a/1au;
YMEHHUS HM3MEpSITh IJIMHBl OTPE3KOB, BEJIUYMHBI YIJIOB, UCIOJIB30BaTh (DOPMYIBI IS
HAXOKAEHUs IEPUMETPOB, IUIOIIaeH # 00bEMOB T€OMETPHIECKHX QUTYP;



YMEHHE IPUMEHSTL H3yUYEHHEIE NOHATHS, PE3YIbTaThl, METOJIBI JUIsl PEIICHHS 3a/1a4
NPaKTHYECKOro XapakTepa U 3a1a4 U3 CMEKHBIX JUCLUIUIMH C UCIIOTB30BAHUEM MTPH
HEOOXOIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KaJIBKYJIATOPA, KOMITBIOTEPA.

1.5 [lnanupyemble pe3yjibTaThl H3y4YeHUs npeamera «MaremaTuka»

BoinmyckHHK HayuHuTest B 5-6 kiaccax (/s MCIOJIb30BAHMS B MOBCEIHEBHOMN KU3HU
1 0ecreueHus: BO3MOKHOCTH YCIEIHOro MPOI0/LKeHHst 00pa30BaHus Ha 6230BOM yPOBHe)

DJIeMEHTbI TEOPHH MHOKECTB U MATEMATHYECKOH JIOTHKH

e OnepupoBaTh Ha 6a30BOM YpPOBHE' IOHSTHSMH: MHOKECTBO, DJIEMEHT MHOMKECTBA,
[IOJIMHOKECTBO, IPUHAIEIKHOCTh;

® 33JaBaTh MHOKECTBA NIEPEUYUCTICHUEM HX 3JIEMEHTOB;

® HAXOIUTh MepecedeHue, 00beIMHEHNE, IIOAMHOXKECTBO B IPOCTEUIITUX CUTYALHUAX.

B nosceoneenoil scuznu u npu uzyuenuu opy2ux npeomemos:

® DACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIC BHICKA3BIBAHMS

Yucaa

e Omnepupoparh Ha 0a30BOM YpOBHE MOHSTHSIMH: HATypaabHOE YHCIIO, IEJOE UHCIIO,
OObIKHOBEHHAs APOOk, IecsTHUHAs 1pOo0b, CMEIIAHHOE YHCIIO, PAMOHAIBHOE YHCIIO);

® HCII0JIB30BATH CBOMCTBA YMCEIl U NIpaBUjla JCHCTBHH MPH BHITOJHEHUN BLIUHCIICHUMN;

® HCIIOJIb30BATh NPU3HAKK JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBITONHEHNN BBHIYMCIEHUN 1
pELIEHNH HECIOXKHBIX 3a/1ay;

® BBINOJHATL OKPYTJIEHHE PAllMOHAIBHBIX YHCEI B COOTBETCTBUU C TIPABHIIAMH;

® CpaBHUBATh pallMOHAILHBIC YKCJIA.

B nosceonesnoil scuznu u npu usyueHuu opyzux npedMemoe:

® OIICHMBATH PE3YJILTAThI BBIYACICHUN IIPY pEIIeHUH MPAKTUYSCKUX 3a/1a4;

® BLIIIOJIHATL CPABHEHUE YHCEIT B PEAIbHBIX CUTYAIUSX;

® COCTaBJIATHL YHUCJIOBBIE BBIPAKEHUS INPU PEIICHUM MPAKTUYCCKHX 3amad U 3a7ay U3
JIPYTUX YYEOHBIX MPEAMETOB

YpaBHeHUsI 1 HEpPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YypOBHE IOHSTHUSME: PABEHCTBO, YHCIIOBOE PAaBEHCTBO,
YpaBHEHHE, IPOBEPATH CIPABEIIMBOCTh YMCIOBLIX PABEHCTB U HEPABEHCTB;

CraTueTuka u Teopus BEposITHOCTE

e [lpeacraBisaTh JaHHBIE B BUAE TaOIHII, 1UarpaMm, rpauKos;

® YUTaTh HH(OPMALIKIO, IPEJCTABICHHYIO B BHIE TaOIUIIBI, THArpaMMEbI, rpaduka.

' 3neck 1 nanee — pacrno3HaBaTh KOHKPETHbIE MPUMEPbI OOLLMX MOHATHI MO XapaKTePHbIM MPU3HAKAM, BBITIOJHAT
JeMCTBUA B COOTBETCTBUU C OMPEAETEHUEM U MPOCTENHILIMMI CBOMCTBAMU MOHATHIA, KOHKPETU3UPOBATH MPUMEPaAMU
00L1IME MOHSATHSL.



TexcroBbIe 3a1aun

e Pemare Heclo)KHBIE CIOKETHBIE 3aaUM PasHBIX THIIOB Ha BCe apu(pMETHYECK ie
I CTBHS,

® CTPOMTH CXCMATHUCCKMH YepTEX WM APYIYI0 KDaTKyrO 3amuch (Tabimia, cxema,
PHCYHOK) Kak MOJIETh TEKCTa 3a/aud, B KOTOPOH JAHBI 3HAYCHHS TPOHKH B3aUMOCBSI3aHHBIX
BEJIMYMH, C IIEJIbIO TIOUCKA PEINCHHS 3a/a4u;

® OCYUICCTBIIATE CMOCOO MOUCKA PENIEHUs 3a/1a9t, B KOTOPOM pPacCy»XJIeHUE CTPOHUTCS
OT YCJIOBHS K TpeOOBAHUIO, TIPU [IOUCKE PEIIEHHS 3184, UJIH OT TPeOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IJIAH ITPOLECCA PEIICHUS 3a0aUH;

® BBIICJIATE OTAIlbl PEICHHUS 3a]auu;

¢ MWHICPIPETHPOBATE BEIYHCIIUTENILHBIE PE3yIBTATHI B 3a/1a4e, HCCIEN0BATh MOTyIeHHOE
pelIerHue 3a1a4u;

¢ 3HATb pasjIMIue CKOPOCTeH 0OBEKTA B CTOSYCH BOJIE, IPOTHB TEUCHUS U 10 TEUCHHIO
pex#;

® Ppelarh 3anavy Ha HaXOXKACHHUE YaCTH YMCIIA M YKCIIA 10 €r0 9acTH,

® pelaTh 3a7a4M pasHbIX THIIOB (Ha paboTy, Ha TIOKYIIKH, HA JBMKEHHUE), CBA3BIBAIOLINX
TPH BETMIHHBL, BBIIC/IATH STH BETHYMHbI M OTHOLICHUS MEXKY HUMH;

¢ HaxOJUThL IPOUEHT OT YHMCIIa, YUCIO IO MPOLEHTY OT HEro, HaXOAUTh IIPOLEHTHOE
CHMIKECHHUE UJTH MPOLUEHTHOE MOBBIINICHHE BETHYMHEI,

® pCHIaTh HECIIOKHBIE JIOTHYECKHE 3aJa4l METOJIOM PACCyKISHUIA.

B nosceonesnoit scusnu u npu uzyuenuu opyzux npeomemos:

¢ BBUIBHTATH T'HIIOTE3BI O BO3MOMKHBIX MPEACNBbHBIX . 3HAYEHHUSX YHCIIOBOTO OTBETA
3372490 (AeJ1aTh IPUKUJIKY )

['eomerpuyeckue purypsi

e OnepupoBath Ha 0a30BOM YPOBHE MOHSTHUSIMU: urypa Ha mWIOCKOCTH U Teno B
HPOCTPAHCTRE, TOYKA, OTPE3OK, MPAMAas, JTyd, JTOMaHas, YroJl, MHOTOYIOMbHUK, TPEYTOIbHUK U
YETHIDEXYTONBHHUK, MPAMOYFOJRHUK U KBaapaT, OKPYXKHOCTh W Kpyr, MpsSMOYTOJIbHEIN
rapajiesnenumnes, Kyo, map.

B nosceonesnoit scusnu u npu uzyuenuu opyzux npeomemoe:

® PpelaTk NPakTHYECKUE 3a1a9H C IPUMEHEHUEM IPOCTEHINNX CBOKCTB QHUTYp.

H3mepenust u BbIYucIeHUST

¢ BBLIIONHATH M3MEPEHHME JUIMH, pPaCCTOSHMH, BEIHYHH YIJIOB, C IIOMOIIBIO
MHCTPYMEHTOB Ul H3MEPEHUH JITHH U YIJIOB;

® BBIYHC/IATE IJIOIATN TPSIMOYTOIBEHUKOB.

B nosceonesnoil sicusnu u npu usyuenuu Opy2ux npeomemos:



® BBIUUCIIATH PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsAX, IUIOLIAIH
MPSIMOYTOJIbHUKOB

ITocTpoeHus

e [300paxaTh u3ydaemble TIIOCKUE QUTYPHI U 00BEMHBIE TeJla OT PYKH U C ITOMOLIBIO
JIMHENUKN U [IAPKYIISL.

B noeceonesnoil scuznu u npu u3ydyeHuu Opy2ux npeomemoas:

® BBINOJHATH MPOCTEHUIIME IOCTPOEHUSI HA MECTHOCTH, HEOOXOIWMEBIE B peaTbHOU
KU3HU

Hceropust MaTeMaTUKU

e OIIMCHIBATH OT/IEIbHBIE BBIIAIOIIMECS PE3YJbTATHI, MOJYYEHHBbIE B XOAE Pa3BUTHSI
MaTEeMATHKH KaK HAYKH;

® 3HATh IIPUMEPbHI MATEMATHUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTE€YECTBEHHOM
1 BCEMUPHOU UCTOPUENR

BoInyckHUK MOJIyYHT BO3MOKHOCTH HAYYHThCSl B 5-6 kiaccax (1 o0ecredeHUs
BO3MOKHOCTH YCHEIIHOI0 MpPOJ0/UKeHUsI o0pa3oBaHusi Ha 0a30BOM U YIJIyO0JEHHOM
YPOBHSHX)

Djiemenmopl meopuu MHOMICECME U MAMEMAMUYECKOU JI02UKU

o Onepuposamv’ NOMAMUAMU. MHOICECNGO, XADAKMEPUCTIUKY MHOUCECNGA, NeMEHM
MHOJICeCMBd,  NyCcmoe,  KOHeYHoe U DecKoHedHOoe — MHOJACeCMBO,  NOOMHOICECmEO,
NPUHADIEIICHOCTD,

©  onpedensimb  NPUHAONCIHCHOCMb — JJIeMEeHMAd — MHOJIcecmey,  00beOUHeHUI0 U
nepeceyeHuIo MHOICeCmSs;

®  300a6amb MHOJICECMBO C NOMOWLIO NePeyUCIeHUs DIeMEHMOE, CLOBECHO20
ONUCUHUAL. ‘

B noeceonesnoit yrcusnu u npu uzyveHuu Opy2ux npeomemos:

®  DACNO3HABAMD JI02UHECKU HEKOPPEKIHbLE GbICKAZbLBANUSL,

®  CIMpOUMb YEeNnoYKU YMOIAKNIOUEHUL HA OCHOBE UCNONb30GAHUSL NPAGUIL IOCUKU,

Yucna

o Onepuposams NOHAMUAMU. HAMYPALbHOE YUCILO, MHOJICECMBO HAMYPALbHBIX YUCEI,
yenoe Yucio, MHOJICeCMBO YeablX Yucel, 0ObIKHOGEHHAS OpoOb, OecamuyHas Opodb, CMEULdHHOe
YUCTO,  PAYUOHANLHOE — YUCLO,  MHOJCECMBO  DAYUOHANbHLIX — YUCEN,  2eOMEMPUHECKAs]
UHMepRpemayus HamypaibHblX, YeablX, PAYUOHATLHBIX,

® NOHUMAMb U 0OBACHANG CMbICIL no3u@;u0m—zoil 3Anucu HamypajibHo2o 4ucid,

? 371eCh 1 1ajiee — 3HATh OMpeJieNieHNe MOHATHS, YMETh MOSCHATB €T0 CMBICH, YMETb UCTIONb30BATb MOHSITHE U €r0
CBOMCTBA MPU MPOBEACHNH PACCYKACHHUH, T10Ka3aTEIbCTB, PELICHUHN 3a1ad.



®  GLINOJHAMD GLIYUCICHUS, 8 MOM YUCIe C UCNONb30GAHUCM NPUEMOE DAYUOHATLHBLX
GLIYUCICHUTI, 0OOCHOBBLEAMb WI2OPUMMbL 6bINOIHEHUA OCUCMEUL,

e ucnonv3oéamv npusnaxu oenumocmu Ha 2, 4, 8 5, 3, 6, 9, 10, 11, cymmol u
npouscedenus. npu  GINOIHEHUU GbIYUCIEHU U PeUleHUU 3a0ay, 000CHOBbIGAMb NPUSHAKU
oejumMocmu,

®  GLINONHAMbL OKPY2LCHUE PAYUOHALLHBIX YUCEL C 3AOAHHOU MOYHOCIbIO;

e YNOpPAOOUUSAMb YUCId, 3ANUCAHHbIE 8 GUOE ODLIKHOGEHHOU U 0eCAMUUHOT OpOOU,

o naxooums HOJ u HOK u ucnoiws306ame ux npu peuienuy 3a0ad.

°  OnepUPOBAMb NOHAMUCM MOOYIb YUCTA, 2e0MEMPUUECKAsS UHMEPNPEMAayus MOOYIis
yuciua.

B noeceoneenoll ycuzHu u npu uzyueHuu Opyzux npeomenos:

o npuMensmb Npasuid NPUOTUICCHHBIX GLIYUCTEHUN NPU DeuleHUU NPAKmuyeckux 3a0ay u
pewtenuu 3a0ay Opyaux y4eOHvlx npeomemos;

o GUINOAHAML CPAGHENUE Pe3YIbMANO8 GolYUCIeHUN NPU PEUeHUY NPAKMUYeCKUX 3d0ay, 6
mom vucie l’][)LIdUZ{DI(‘GHHbI,X GblllllCﬂeHT/IZ:I,'

L cocmaesisine U OYeHUBANb YUCIOBble GLIPANCEHUS NPpU peuleHuUl npaxkmu4ecKux 3q0a4 U
3a0ay uz3 Opyeux yueOHvlx npeomenos,

YpaBHeHUs] 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU. PAGEHCMGO, YUCIOGOC PAGEHCMEO, YPAGHEHUE, KODEHb
VPAGHEHUS, PeuleHUe YPACHCHUS, YUCTIOB0C HePUABCHCNBO,

CraTucTuKa U TeOpUsi BepOSITHOCTEI

® OI?@[)LI[)OG’CH??ZJ HNOHAIMUAMU. cmoaovameie U Kpyzoeble OuaepaMsz, I’I?Cl6./ll/l7z/bl OCIHHle,
cpeonee apugdmemuyeckoe,

e usGLeKamv, uHQOpMayuIo, NPeOCMAGNIeHHYIO 6 MAOIUYAX, HA OUARDAMMAX,

® CcocmdaeJisns /77616./7L[lel, cmpouinbg ()H(lZpCUVLMbl ‘HCI OCHOBEe OAHHDIX.

B nosceonesnoti ycusnu u npu u3y4eHuu Opy2ux npeomenos:

e usGIeKAMb, UHMEPNPEMUPOSAMb U NPeodPA308bIEANL UHQOPMAYUIO, NPEOCMAGIEHHYIO 6
MAGIUUax U Ha OUASPAMMAX, OMPAACAIOUYIO CEOUCMEA U XAPAKMEPUCIIUKYU PEealbHblY NPoYyeccos u
AGIeHUL

TexcToBbIC 321241

e Peuwamo npocmole U CIOJICHbLE sa0avu PA3HbIX Munoe, d maxoice 3a0a4u NOGbIUEHHOU

mpyonocmu,

o UCNONB30GANL PA3HBIC KPAMKUE 3ANUCU KAK MOONU MeKCMOE CLOJICHbIX 3a0ay O
nOCmMpoenus NOUCKOBOT CXeMbl U PeULeHUs 3a0aH;

e 3uamb u npumMensimy 00d Cnocoba NOUCKA peuenus 3a0ay (on mpebosanus K yCiosuio u om
VCA0GUSL K MPedOGAHUIO)

o M00CIUPOGAMb PACCYICOCTUS NPU NOUCKE PEULEHUS. 3A0aY. C NOMOWDIO 2pa)-Cxembl,

° BBLOCIIAINb 21MANDL PeueHusl sa0aqu u CanpJfCaHMG Kaco020 amand,



®  UHMePNPemupoOsany GLIUUCIUMENbHBIE Pe3VIbMAMbl 6 3a0aue, UCCned08amsy NOLYUeHHOe
peuenue 3a0avi;

®  GHAIUBUPOGAML GCEGOZMOICHBIC CUMYAYUU G3AUMHO20 PACROJIOJICEHUs OGYX 00BeKmos u
UBMEHEeHUe UX XAPAKMEPUCTIUK NPU COGMECMHOM OGUJICeHUU (CKOPOCMb, GpeMs, paccmosHue) npu
peutenuy 3a0ay Ha 0gudiceHte O8YX 00bEeKMOos KAx ¢ 0OHOM, MAK U 6 NPOMUGONON0ICHBLX HANDAGIEHUAX,

®  UCCeO0BAMb  GCEGO3MOJICHBIC CUMYAYUU NPU PeuleHul 3a0ay Hd OGUdICeHUe no pexe,
DACCMAMPUBAM® PA3HbIE CUCTEMbL OMCYEmad;

°  pewams pazHoodpasHble 3a0auu «HA YACTUY,

e pewams U 000CHOGLIGAMb CGOe peuleHue 3a0ay (6blOeNsmy MAmemMamuieckylo 0OCHOBY) Hd
HAXOICOCHUEC YACTIU YUCIA U YUCIA NO €20 YACU HA OCHOBE KOHKDEMHO20 CMbICId OPOOU,

®  0CO3HABAML U O0BACHAMbL UOCHMUUHOCTb 300y PASHLIX MUNOG, CEA3LIGANOWUX MPU
GenUYUILL (HA paOOmy, HA NOKYNKU, HA OGUIICEHUE). GblOCNIANb MU GeIUNUHBL U OMHOUEHUS MedUCOY
HUMLU, RPUMEHSINb UX NPU PeteHul 3a0at, KOHCIPYUPOBAmb COOCMBEHHbIe 3A0ay YKAZAHHBIX MUNOG.

B nogceOHesHol JcusHIL U IPU U3YUCHUU OPY2UX NPCOMEMOE:

°  guidenamb npu pewlenuy 3a0ay Xapakxmepucmuxy paccmampusaemor ¢ 3a0ave Cumyayuil,
omaUUHbIe 0N PeANbHBIX (Me, 0 KOMOPHIX AOCMPaUpOSaNUCy), KOHCMPYUPOSANb HOGbIE CUMYAYUL C
VUSIOM DMUX XAPAKMEPUCTIUK, @ YACMHOCTUY, NPU PeueHuy 3a0ay HA KOHYEHMpayuu, Y4umléams
NAOMHOCTIb GeULCTNEA,

e peuwtamv U KOHCMPYUPOGUMb 300auU HA OCHOBE DACCMOMPEHUS PEaIbHbIX CUMYayull, 6
KOMOPLIX He Mpedyemcst MOUHbLI GbIYUCTUTNENLHBIU Pe3YIbmam,

e peulams 3a0auu Ha OGUIICEHUE N0 peKe, PACCMAMPUBIs PAa3Hble CUCIEeMbl 0mMcYema

I'eomerpnueckne Gpurypnl

e Onepuposamv noHsmusamMu Quaypa HA RIOCKOCMU U Mea0 6 NpOCmpaHcmee, mouKd,
OmMpe3oK,  NpAMAs, Vi, JOMAHAS, Y20,  MHO20V2ONbHUK, —MPEYSONbHUK U  YemulpExy2oibH 'K,
NPSIMOY2OIbHUK U KGAOPAM, OKPYICHOCIb U Kpye, NPAMOY2ONbHblL napamierenuned, Kyo, uap,
nupamuod, YuruHop, KOHyc, |

®  U3GACKAMD, UHMEPNPEMUPOsAns U Npeodpaz0euleams UHOOPMAYUIO O 2eOMEeMPUYECKUX
Queypax, npedcmasiennyio Ha 4epmesicax.

B nosceonesnoii ycuznu u npu uzyueHuu Opyzux npeomMemos:

®  pewams npaxmuiecKue 3a0aiy ¢ npuUMeHeHuemM NPOCMeuuUx ceotucms pueyp

M3mepenust H BbIYHCICHHSA

o GLINOANANL USMEPCHUEe ONLUH, PACCIMOSHUL, GEAUYUH Y206, C NOMOWBIO UHCIPYMEHINOG Ols
usMepeHull ONUH U yenoes,

e gbluuUCIAMb  MAOWAOU  NPAMOVROILHUKOG, — KEAopamos, — 00béMbl  NPAMOY20]bHbIX
napaienenunedos, Kyoos

B noeceoneenoit sicuzniu u npu uzyueHuu Opy2ux npeomMemos:

L GOLIYUCTAMb PACCMOSAHUSL HA MECIMHOCU 8 C/’l?aH@ClpH?Hle cumydayuix, mzomadu Yuacnikoe

APAMOY2OIbHOU (DOPMbL, 00BLEMBL KOMHAM.



IMocTpoenust

e [Tz00padicams uszyuaemvie nioCKue Queypel u 00vbEéMHbIe mend Om PYKU U ¢ NOMOUbIO
NUHETKY, YUPKYIA, KOMNLIOMEPHBIX UHCTPYMEHMOG.

B nosceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemoes:

®  GLINOHANTL NPOCTNECUUUE NOCMPOCHUS HA MECIMHOCTIU, HEOOXOOUMBIE 6 PeAILHOTL ICUSHIU,

®  OYCHUBAMD PUAZMEPbL PEATLHBIX 00BEKIMOB8 OKPYICAIOUe20 MUPA

Hcropust MaTeMaTUKHU

e Xapakmepuzosamv GKIAO GbLOAIOWUXCA MAMEMAMUKOE 6 PA3GUIMUE MAMeMAmuxy U

UHBIX HAYUHBIX 001acmet

Beinycknuk Hayuutes B 7-9 kiaccax (QJIst HCHOJIb30BAHHSI B NOBCECAHEBHOW KHU3HH H
obecneveHust BO3MOKHOCTH YCIENTHOTO MPOJA0/KeHns 00pa3oBanns Ha 0a30BOM ypOBHe)

DJeMeHThI TEOPHH MHOKECTB H MaTeMATHYCCKOH JIOTHKH

e OnepupoBaTh Ha 0a30BOM YpPOBHE® MOHATHUAMM: MHOYKECTBO, 3JEMEHT MHOMECTBA,
MOAMHOKECTBO, MPUHAMIIEIKHOCTD;

®  3a/1aBaThb MHOYKECTBA MEPEUNCIEHUEM HX DJIEMEHTOB;

e  HaXO/IMTb nepecedyeHue, 00beAMHEHHE, MOJAMHOKECTBO B TPOCTEHLLINX CUTYaLIUSIX.

B nogceonesnoil »cusnu u npU U3yueHuU Opyzux npeomemoe:

®  KCIOJIb30BATh IpaMuecKoe MpeacTaBIeHUe MHOKECTB AJ18 OMUCAHUs PeallbHbIX MPOLECCOB
W IBIICHUH, MPU PELICHUH 3a1ad JpyruX yueOHbIX IIPeIMeTOB

Yucia

e  Onepupoparb Ha 0a30BOM YPOBHE TMOHATUSIMM: HATypaJbHOE UYMCJIO0, LEJOE HYMCIIO,
00bIKHOBEHHAs 1po0b, AecaTUUHAs po0b, CMELIAHHOE YMCII0, PALMOHAIBbHOE YMCII0, apu(PMETHUECKHUI
KBaJpaTHbIK KOPEHb;

. MCIOJIb30BaTh CBOWCTBA YMCES W MpaBuia AeHCTBUN MPU BbIMOIHEHUH BbIYMCIIEHHH;

®  WCMOJIb30BaTh MPW3HAKKU JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BbIMOJIHEHWH BbIYHUCIEHHUH W
PELICHWUH HECIOMKHBIX 3a/1ay;

®  BLIMOJHATL OKPYIVICHHUE PALIMOHAIBHBIX YUCEN B COOTBETCTBUM C MpaBUIIaMHU;

e  OLIEHMBATh 3HAUEHME KBAAPATHOIO KOPHS W3 MOJIOKUTEILHOTO LEJIOTr0 YHUC/Ia;

e pacro3HaBaTh pallMOHAJIbHbIE U HPPALIMOHAJIbHbIE YHCIIA;

®  CpaBHMBATb uMCJIA.

B noeceonegnoll ycusnu u npu U3yHeHuu 0py2ux npeomenios:

e OLIEHMBATH PE3Y/bTAThbl BEIUMCIEHUH MPHU PELIEHMH MPAKTUHECKMX 3a1a4;

®  BbIMNOJHATH CPABHEHHE UKCEJT B PEasIbHbIX CUTyaLMsIX;

e COCTaBJSITh YMCIOBbIE BbIPAKEHHUS MPH PELUeHUM MPaKTUUECKMX 3a4ad W 3aja4 U3 APYrux

yueOHbIX MPEAMETOB

’ 3nech 1 manee — pacrno3HaBaTh KOHKPETHbIE MTPUMEPDI OOLIMX MOHSTUH [0 XaPaKTEPHBIM NPU3HAKAM, BbITOIHATH
NeHCTBUS B COOTBETCTBMM C OMpEJIe/ieHUeM M MPOCTEHIIMMHU CBOWCTBAMM MOHATUH, KOHKPETU3UPOBATL MPUMEpaMH
00LIME MOHATUSA.



TomxnecTBeHHBbIE TPe0OpPA3OBAHHS

¢  DBbInojHATbL  HECJH0XKHbIE MPeodpa3oBaHUs [ BbIUKMCIICHMsS 3HAYEHWH  YMCIOBbLIX
BbIPAKEHWH, COAEPIKALIMX CTEMNEHM C HATYPaJbHbIM MOKa3aTeleM, CTEMEHH C LEeJbIM OTPULIATE/IbHbIM
NoKas3aTesem;

®  BbLIMOJHATL HECJOKHbIE NpeoOpa3oBaHUs LEJbIX BbIPAKEHHH: pacKpbiBaTh CKOOKH,
MPUBONTL MOJ0OHBIE Cliaraemble;

®  HCMOJbL30BaTh (POPMYJIbl COKPALIEHHOTNO YMHOXKEHHs (KBaapaT CyMMbI, KBajpaT pasHOCTH,
pa3sHOCTb KBAAPATOB) AJIs YIPOLLEHHS BBIUHMCICHUH 3HAUCHUM BbIpAKEHU;

®  BBIMOJHATH HECJIOJKHbIE TTPE0OPa30BaHUsl APOOHO-TMHEHHBIX BbIPAKEHHH.

B noeceonesnoi ycuznu u npu U3y4eHuU Opyeux npeomemos:

®  [OHMMATb CMbBIC/ YMCJIA, 3aMHCAHHOrO B CTAHAAPTHOM BUJIE;

®  OnepupoBaTh Ha DA30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aMUCh YUCay»

YpaBHeHHus U HepaBeHCTBA

e Onepuposath Ha 0a30BOM YPOBHE TOHATHAMM: pPABEHCTBO, UMCIOBOE pABEHCTBO,
YpaBHEHHE, KOPeHb YpPaBHEHHMH, pELIeHUE ypaBHEHMsl, YUMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHHE
HEepaBEeHCTBA;

®  [IPOBEPATH CMPABEIIMBOCTb YUCIOBbIX PABEHCTB M HEPABEHCTB;

®  peliaTh JIMHEHHbIE HEPABEHCTBA U HECII0XKHbIE HEPABEHCTBA, CBOMASIIMECS K JIMHEUHbIM;

®  pellaTh CUCTEMbl HECJIOKHbBIX JIMHEHHbIX YPaBHEHWH, HEPABEHCTB;

®  [IPOBEPSATH, ABJSAETCS JIM JaHHOE UMCIIO PELIeHUEeM ypaBHEeHUsl (HepaBEeHCTBA);

®  peLlaTh KBaJpaTHbIe YPABHEHUS OJHHUM U3 CITOCOOOB;

®  1300paXkaTh peLleHUst HEPABEHCTB U X CUCTEM Ha YHCIIOBON MPSIMOM.

B nosceonegnoit sicuzni u npu uzyueHuu Opyzux nPpeomMemos:

®  COCTaBJIATb M pellaTh JIMHEHHbIE YPABHEHUS NMPU PELUEHUH 3a7a4, BO3HUKAIOLIUX B APYTHUX
yueOHbIX MpemeTax

DyHKRIUH

®  HaXOJMTb 3HaueHue PYHKLMH MO 3aaHHOMY 3HAUCHHIO apryMEHTa;

®  HAXOAMTb 3HAYEHWE aprymMeHTta Mo 3aJaHHOMY 3HAUCHHUIO (YHKLUHMM B HECIOKHbBIX
CUTYaLMAX;

®  ONpeneaTh MoJI0KeHUe TOUKH M0 €€ KOOPAUHATAM, KOOPAUHATBI TOUKH MO €€ MOJIOKEHHUIO
Ha MJIOCKOCTH;

® 1o rpauKy HaxoAUTb 007acTh OMpeneseHHs, MHOKECTBO 3HAueHWU, HYJM (GYHKLWH,
NMPOMENKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pAcTaHMsl M yOblBaHMs, HauOO/bllee U HaMMEHbLIEe
3HaueHWe (PYHKLNH;

®  CTPOMUTH rpaduk JUHEHHOH PYyHKLIMH;

e [IpPOBEPsTh, SBJISETCS JIM AaHHBIM Tpapuk rpaduxoM 3agaHHON GYHKUMM (JIMHEHHOMH,
KBaApaTHUYHOM, 00paTHON NMPOMOPLHOHATLHOCTH);

¢ MPUMEPHO OMpeAessTh KOOPAMHATBI TOUKH repeceueHus rpadukos GyHKLHN;
2



e  onepupoBaTh Ha 0a30BOM YpPOBHE TMOHATUSAMM: TOCJIEA0BATEIBHOCTb, apHpmMeTHUecKas
Mporpeccus, reomeTpuyeckas rporpeccus;

e peliaTh 3aa4M Ha Mporpeccuu, B KOTOPbIX OTBET MOXKET ObITh MOJYYEH HEMOCPEICTBEHHbIM
nojacuérom 6e3 npumeHeHus GopmyJ.

B noeceonegHoll ycusnu u npu U3yUeHuU Opy2ux npeoOMentos:

®  HCIOJIL30BATL I'papMKU peanbHbIX MPOLECCOB M 3aBUCHMOCTEH sl OMpeaesieHus uxX
cBOMCTB (HAWOOJbIIME W HAaMMEHbIIME 3HAYeHWs, MPOMEKYTKHM BO3pacTaHusi W yObIBaHHs, 001acTH
NOJIOYKUTENbHbBIX U OTPULIATENbHBIX 3HAYEHUH U T.11.);

®  LCMOJBL30BATL CBOWCTBA JMHEHHOM (YHKIMHU W ee rpaduK MpH pelIeHWH 3a/au W3 Apyrix
yueOHbIX MPEAMETOB

CraTucTuKa U Teopusi BeposiTHOCTeH

e  VmeTb mnpencrapieHHE O CTAaTUCTHYECKMX XapaKTEpPUCTHUKAX, BEPOSITHOCTH ClydalHOro
COObITHS, KOMOUHATOPHbBIX 3a/a4ax;

e  peuiath npocreiiiive KOMOMHATOPHbIE 3aJauyd METOJOM TPSMOrO W OpPraHU30BAHHOIO
nepedopa;

e [IPE/CTABIATHL JaHHbIE B BUJE TaO/ULL, AuarpamMmm, rpadrKoB;

e yuTaTh MHPOPMALMIO, MTPEJCTABICHHYIO B BUAE TaOJULIbI, JUarpamMmmbl, rpaduka;

e ONpEeaeNsTh OCHOBHbIEC CTATHCTUYECKHE XapaKTEPUCTUKH YHUCIIOBBIX HAOOPOB;

®  OLIEHUBATb BEPOSTHOCTb COOBITHS B MPOCTEULINX CIYHAsIX;

®  UMETb MPEACTABICHUE O POJIH 3aKOHA OOJIBLIMX YHUCEN B MACCOBBIX SIBJICHHUSX.

B nogceonesHoi deu3nu u npu u3yueHuu Opy2ux npeomemos:

®  OLEHMBATL KOJMUECTBO BO3MOMKHbBIX BAPUAHTOB METOJIOM Nepebopa;

e WMETh MPEACTABACHHUE O POJIH MPAKTHUECKH JOCTOBEPHBIX U MATOBEPOSITHBIX COOBITHIA;

®  CPaBHMBATb OCHOBHbIE CTATUCTHYECKME XAPAKTEPUCTHKH, MOJIyYEHHBIE B MPOLIECCE PELIEHHUS!
MPUKIAHON 3a1a4U, U3yUEeHHs peaslbHOro SIBJIEHHUS;

e OLEHWBATb BEPOSITHOCTb peanbHbIX COOLITHI SIBJICHWH B HECTIOXKHBIX CHTYaLHsX

TexcToBbIE 3a1aUH

e PeiuaTh HECIOXKHbBIE CHKETHBIE 3a/1a4u pa3HbIX TUIOB Ha BCe apudMeTHUecKre AeHCTBHUS;

®  CTPOWTH CXEMATUUYECKUH UepTEI UM JAPYIyIO KpaTKylo 3amuch (Tabivua, cxema, pucyHoK)
KaK MOJesb TeKCTa 3ajauu, B KOTOPOW JaHbl 3HAUEHUS] TPOWKM B3aMMOCBA3AHHbBIX BEJIWYHH, C LEIbIO
MoWcKa peleHus 3aaadu;

®  OCYLIECTB/SITh CNOCOO MOMCKA pPeLICHHMS 3aJaud, B KOTOPOM paCCy’KAEHHE CTPOMTCA OT
YCA0BHMS K TPeOOBAHMIO, MPU MOMCKE PeLeHUs 3a1ay, UM OT TPeOOBaHUs K YCJIOBHIO;

e COCTaBJsTh IJ1aH MpoLecca pelleHns 3a1auHu;

®  BbLIJICJATH 3TAlNbl PELUEHUS 3a0a4H;

e WHTEPNpEeTUPOBaTh BbLIYMCIUTEIbHbIE PE3YJbTAThl B 3ajade, MCCIENOBaTH [MOJIyUYEHHOE
pelleHHe 3a/1auu;

e 3HATbH paziuyue CKOpPOCTel 00beKTa B CTOSIUEH BOAE, MPOTHUB TEUEHHUS W M0 TEHEHHUIO PEKH;

L4 peuaTh 3a4a4M Ha HAXOKACHUE YacTH vYucja U Yucia 1o ero 4acTu,



®  peluaTh 3a7a4yd pa3HbIX TUMOB (Ha paboTy, HAa MOKYIKH, HA JABWKEHUE), CBSI3bIBAIOILMX TPH
BEJIMUMHDL, BbIICISATh 9TH BETMUMHbI U OTHOLIEHUSI MEKY HUMH;

®  HAaXOAWTb TMPOLEHT OT YMCJa, YMCIO MO MNPOLEHTY OT HEero, HaxXOAUTb MPOLEHTHOE
CHWYKEHHE WITH MPOLIGHTHOE MOBbILIEHUE BETUUUHbI;

®  pellaTh HECI0XkKHbIE JJOMMUECKHE 3aa4d METOJIOM PacCyKASHUH.

B nogceonesnoit scuzHu 1 npu uzydeHuu Opy2ux npeomemos:

®  BbIJIBMIaTh TMIOTE3bl O BO3MOYKHbBIX MPEAE/bHbIX 3HAUYEHMAX YMUCJIOBOrO OTBETAa 3a4auu
(nenaTh MPUKUIKY)

['eomerpuueckne GUrypbl

e  OnepupoBaTh Ha 0A30BOM YPOBHE MOHITHSIMHU F€OMETPUUECKUX PUTYP;

e u3BJIEKaTb MH(OPMALMIO O FEOMETPUYECKHX (DUrypax, MPEACTAaBICHHYIO Ha YepTerkax B
SBHOM BH/E;

®  MPUMEHATHL JJIs pellieHus 3afad reoMeTpuueckue (akThbl, €cu YCIOBHS WX MPUMEHEHHs
3a/laHbl B SIBHOH (opme;

e pellaTh 3a7a4d Ha HAXOXKJEHHWE N€OMETPHUUECKUX BEIMUMH M0 00pasliamM Uil alirOpUTMam.

B noscednesnoit sicuznu i npu u3y4eHuU Opy2ux npeomemos:

®  WCIOJIb30BaTh CBOMCTBA reoMeTpUdYeckuX (Uryp [jisi  pelleHUsl TUIOBbIX  3ajay,
BO3HMKAIOUIMX B CHTYaLMsIX MOBCEAHEBHOM YKU3HH, 3a7a4 NPaKTHUECKOr0 COAEPIKAHMS

OTHomeHust

e OnepupoBarh Ha 0a30BOM YPOBHE TMOHSATHSIMM: PABEHCTBO (QUryp, paBHble (QUIYpbI,
PaBEHCTBO TPEYTrOJbHUKOB, MapalfiebHOCTh MPSIMbIX, MEPHNEHAUKYJISIPHOCTb MPSAMbIX, YIJbl MEXIY
NpsIMbIMU, TIEPNEHANKYIAP, HAKITOHHAS, MPOCSKLIHUSI.

B nosceonesnoii sicuznu u npu uzydeHuu Opyux npeomMemogs:

®  HCMOJIb30BATh OTHOLLUEHWs JJ1s1 PELleHMs MPOCTEHINMX 3a1ad, BOSHHUKAIOUIMX B peasibHOW
JKWU3HHA

W3mepenusi ¥ BbIYHCIEHHS

e BbINOAHATL U3MEPEHHE AJMH, PACCTOSIHUHI, BEJIMUUH YIJIOB, C TOMOLLLIO UHCTPYMEHTOB 1S
M3MEPEHUH IJTUH W YTJIOB;

e [puMeHsTb (OPMYIIbl MEPUMETPa, TUIOIAAN U 00bEMA, TUIOLIAAN MOBEPXHOCTH OTHEIbHbIX
MHOFOTPAHHUKOB MPH BbIUUCICHUSIX, KOT/Ia BCE JaHHbIE UMEIOTCS B YCJIOBHHU;

e npumeHaThL Teopemy [ludaropa, 0OazoBble TPUrOHOMETPUYECKME COOTHOLUEHMSI A
BbIUMCIICHHWS AJIUH, PACCTOSHUM, MJIOWIAEH B MPOCTEHLIUX CllyvasX.

B noeceonesHoil ycuznu U npu U3yUeHuU OPy2ux RPeomMemos:

®  BLIYKC/IAThL PACCTOSIHMS HAa MECTHOCTH B CTAHAAPTHBIX CUTYALMSX, TUIOLLAAN B MPOCTEHLL 11X
cryyasx, npuMeHsiTh pOpPMYJibl B MPOCTEHILIMX CUTYALMsIX B MOBCEAHEBHOM JKU3HH

Mocrpoenus

e M3o0pakaTh THMOBbIe IUIOCKHE (GUrypbl U OOBEMHBIE Tela OT PYKH M € MOMOIIbIO

ﬂpOCTeﬁLLIHX CHATb MHCTPYMEHTOB.



B 1n06ceOHeeHOI Heunu i BpU U3Y4eHUU OPYZUX NPEOMenos:

e BBIMOJHATH NPOCTEHLINE MOCTPOCHHUS HA MECTHOCTH, HEOOXOAMMBIE B PeasibHOM JKU3HH

IIpeoGpazoBanust

e CTpouThb QUrypy, CHMMETPHUHYIO JaHHOH (UTYpe OTHOCUTEIBHO OCH.

B noeceonesnoll ycusni u npu u3ydeHuu Opy2ux npeomemos:

e pacro3HaBaTh JBIKEHHE O0HEKTOB B OKPYIKaOLIeM MUPE;

e pAcro3HaBaTh CUMMETPUUHbIE UTYPbI B OKPYIKAIOLLEM MUPE

BexTopbl 1 KOOPAHMHATHI HA IJIOCKOCTH

e OnepuporaTh Ha 0a30BOM YPOBHE MOHATHAMM BEKTOp, CyMMa BEKTOPOB, MPOHU3BEACHWE
BEKTOPA HA YMCJ10, KOOPAMHAThI Ha MJOCKOCTH;

e orpenensTh MPUOIMKEHHO KOOPAMHATBI TOUKM MO €€ W300paxkeHHIO Ha KOOPAMHATHOM
MI0CKOCTH.

B rioBceaHeBHOMN JKU3HN U MPU U3YUEHHH JPYIUX MPEIMETOB!

e LCMOJB30BATHL BEKTOPbI /s PELICHHsl MPOCTEHLIMX 3aay Ha OMNpeJe/IeHUe CKOPOCTH
OTHOCUTEILHOTO ABHIKEHHS

Hcropusi MaTeMaTHKH

e  OnuchiBaTh OTJE/IbHbIE BbIJAIOLIMECS PE3YJIbTaThbl, TMOJYYEHHbIE B XOAE PasBUTHA
MaTeMaTUKH KaK HaYKH;

e  3HATH NPUMEPbl MATEMATUYECKHX OTKPBITHH M MX aBTOPOB, B CBS3M C OTEUYECTBEHHOH M
BCEMHUPHON HCTOPUEN;

e [OHMMaTh POJb MaTEMaTHKH B pa3sBUTHH Poccnu

MeTtoabl MATEMATHKH

e [IpuMMeHATH U3BECTHbIC METO/IbI MPU PELICHHUH CTAHAAPTHBIX MATEMAaTHYECKHUX 3a/1at;

e 3aMeuaTb W XapaKTEpPU30BaTh MATEMATHYECKHE 3aKOHOMEPHOCTM B  OKpYXKAlOLUEH
NEHUCTBUTEILHOCTH;

e [IPUBOAMTL TPUMEPBl MaTEMaTHUCCKUX 3aKOHOMEPHOCTEH B TIPUPOJE, B TOM HHCIE
XapaKTePU3YIOLMX HCTETHKY OKPYIKAIOLLEro MUpa W MPOM3BEACHHUH HCKYCCTBA

BLINYCKHMK MOJIY4HT BO3MOKHOCTH HAYUHThesi B 7-9 Kuaceax aast obecnevdeHus
BO3MOKHOCTH YCIIEITHOTO MPOI0JIKEHHsI 00pa3oBanus HA 6a30BOM U yriay0JEHHOM yPOBHSIX

D1eMeHThl TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH

o Onepuposams’ nOHSMUAMU. MHOJICECMBO, XAPAKMEPUCTNUKU  MHOMNCECMEA,  DIeMetn
MHOJICCCMGA, NYCmoe, KOHeuHOe U DeCKOHEUHOe MHOJICeCMBO, NOOMHOIICECMEO, NPUHAONCIICHOCTID,
GKJLIOYeHue, paceHcIneo MHODHCECME,

e U300pAdNCAN® MHOJICECTEA U OMHOUEHUE MHOJICECINE C NOMOUDLIO KPY206 Diinepa;

o onpedensimb NPUHAOIENCHOCb INEMEHMA MHOJUCECMEY, 00beOUHeHUlo U nepeceyeHuio
MHOJICECG,

L 30048 MHONCECINBO C NOMOULBIO NEePEUUCTIEHUSL DJIEMEHNOGE, CIIOBECHO20 ONUCAHUAL,

! 35ech 1 jasee — 3HaTh OMpEe/eHe NOHATHS, YMETh NOACHATb ErO CMbICI, YMEThL MCMOJIb30BATE MOHATHE W €10
CBOICTBA NPU MPOBEIEHUH PACCYKIEHUH, 10Ka3aTeNIbCTB, PELICHIUH 3a1a4.



®  onepuposamv NOHAMUAMU. GbICKA3LIGAHUE, UCMUHHOCIL U JOACHOCb BbICKA3LIGAHUA,
ompuyanue GbICKA3LIGAHUL, Onepayu HAO GbICKAZLIGAHUAMU. U, UAU, He, YCIOGHLIE BbICKA3bIGAHUS.
(umnauxayui),

e CIMpoOUmb GbICKAZLIGAHUS, OMPUYAHUS GBICKAZLIGAHUT.

B noeceonesnoit sicusnu u npu uzyyeHuu Opyzux nPeomMemoes:

®  CMpoums YenouKy yMO3aKaoueHull Ha OCHOGE UCNOIb30GAHUS NPAGUIL IO2UKU,

®  UCNONBL30GAMb MHOJICECMEA, ONePAYUU ¢ MHOICECMEAMY, UX epaduueckoe npeocmasieHue
OISt ONUCANUSL PEATLHBIX NPOYECCOB U AGICHUU

Yucaa

o Onepuposamv NOHAMUAMU. HAMYPATLHOC YUCILO, MHOICECNGO HAMYPAILHBIX YUCE, Yel0e
YUCIHO,  MHOJICECMBO  YelblX uucel, 00bIKHOGeHHas Opobb, Oecsmuunas Opobb, CMEUAHHOe YUCIO,
PAYUOHATILHOE YUCTIO, MHOJICECTNBO PAYUOHANLHBIX YUCe], UPPAYUOHATLHOE YUCTO, KEAOPUIMHBIU KOPEHb,
DeUCMBUMENbHOE  YUCTO, 2eOMEeMPUUECKAs UHMEPNPemayus. HAmypaibHblX, YevlX, DPAYUOHATbHDLX,
OeUCMEUMEeNbHBLX YUCEN,

®  noHUMANb U OOBACHSNb CMBLCT NOSUYUOHHOU 3ANUCU HAYPATEHO20 YUCIA,

®  GULINONHANMb GLIYUCICHUA, 6 MOM YUCIe C UCNOILIOGAHUCM HNPUEMOE  DAYUOHAILHBIX
GOIULCTCHULI,

® UCnoaL306ame npusHaku oeaumocmu na 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmur u npouzsedenus
nPU GINONHEHUU GHINUCTEHUL U PeULeHUL 3A0al,

®  GLINOJHAIMNG OKPY2ILeHUE PAYUOHANIBHBIX YUCEIL C 3A0AHHOT MOYHOCHIbIO;

°  CPABHUBANL PAYUOHAILHBIE U UPPAYUOHANLHBIE YUCTA,

®  YROPAOOUUBUNL YUCI, 3ANUCAHHBIE 6 BUOC OOLIKHOGEHHOU U OeCAMUUHOU OpOOU;

e waxooums HO/ u HOK u ucnonv3osams ux npu peutenuu 3a0au.

B nosceonesnoit ycusnu u npu U3yHeHuu Opyeux npeomemos:

®  npUMeHAMb NPAsUid NPUONUNICEHHBIX GLIYUCTEHU NPU peulenuu Npakmuyeckux 3a0aq u
Peenu 3a0ay Opyeux YueoHvix npeomemos; |

®  GLINOJHANG CPAGHEHUE Pe3VIbINAmos GulYUCIeHUNl NPU PeuleHUUd NPAKmuieckux 3a0ay, 6
MOM YUCIC NPUOIUNICCHHBIX GOIUUCTICHULL,

®  Ccocmasnamby U OYEHUGAMb YUCIOBLIE BLIPAJICEHUS NPU peweHuu NPaKmuueckux 3a0ad u
3a0au w3 Opy2ux yuedHuIX npeomenos,

°  3ANUCHIGANMb U OKPYIIAMDb YUCTIO8bIE OAHHbIE PeAbHbIX GENUYUH C UCNONL30BAHUCM DAZHBIX
cuUcmemM usmMepPeHus

ToskaecTBeHHBbIE Npeodpa3oBaHHsI

e Onepuposanv NOHAMUAMU CINENEHU C HAMYPAIbHLIM NOKA3AMeNeM, CIMEeNeHu ¢ UYeibiM
OMPUYAINEIDHBIM NOKA3AINENEM,

®  GLINOAHAIML NPCOOPUZOGANHUS YEAbIX GBIPANCCHUN. OUCmBUs ¢ OOHOUNCHAMU (CLOJCCHUE,
GOLLULUIMAHUC, YMHOJICCHUE), OCUCTNGUSL C MHO2OUICHAMU (COJACEHUE, GbIYUMAHUEC, YMHOICECHUE),

®  GLUIONHANDb PA3IOJICCHUE MHOLOUICHOG HA MHOJCUMENYU OOHUM U3 CNOCOO0G. GblHeCeHue 3

CKOOKY, epYNRUPOGKA, UCTIONb30GAHUEC (POPMYII COKPAUCHHO20 YMHOICCHUSL



e GuIOCISIND KEAOPAM CYMMbL U PAZHOCTU OOHOULCHOB,

e PACKIAOBIBAIN® HA MHOJICUMENU KEAOPAIMHBIY  MPEXULEH,

e GLINOJHANMGL  NPEOOPA3OBANUS  GLIPAJICEHUT,  COOEPIICAUX — CIMENnenu ¢  Yelblvl
OMPUYAMETLHBIMU NOKA3AMENAMY, NePexo0unb 0m 3anucu 6 uoe CMeneHu ¢ Yeabim OMpUuyame bHblM
noxasamenem K 3anuci 6 guoe opoou,

®  GLINONHSAML NPEoOPa306aHUs OPOOHO-PAYUOHATLHBIX BbIPANCEHUI. COKpaujeHue opobet,
npueeoenue  aneedopauieckux opooeu K oOwemy 3HAMEHAmeno, ClOJCeHUue, YMHOJICeHUe, OeneHue
aneedpauueckux Opodetl, 8o3eedeHe aneeopauieckol Opodu 6 HamMypaibHyIo U Yeiyio OmpuyamebHyio
CInenens,

®  GLINOIHANL NPEODPUAZ0BANUS GLIPANCCHUT, COOCPIUCAUUX KEAOPAMHBIE KOPHIU,

o GuIOCHAMb  KGAOPAN CYMMbL UL  PASHOCU  OGYUIEHA G  GbIPAIICCHUSX, COOCPAUCAUIUX
KGAOPAMHbLE. KOPHU,

©  GLINOINANDL NPEOOPAZ0GANUS GLIPANCEHUTL, COOCPIACAULUX MOOYIlb.

B noeceonesnoi ycusnu i npu U3YYeHu Opy2ux npeomemos:

®  GLINOANSIMG NPEOOPAZOBAHUSL U OCUCTNGUSL C YUCIAMU, 3ANUCAHHLIMU 6 CINAHOADIHOM GUOe,

e GLINOAHAMD NPeOOPAZOBAHUS YCTbIX GbIPAIICCHUL NPU peuteHuu 3a0ai Opyeux yueOHblX
npeomenos

YpaBHeHus1 H HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPAGCHCMEO, PEULeHUe YPASHEHUS, DeuleHue
HePAGCHCMGA, PAGHOCUILHBIC VDAGHCHUA, 001ACHb OnpeoeseHus YPAGHeHUs (HepageHcmed, CUCTe. bl
VPAGHEHUL WU HEPABGEHCING)

®  pewams JAUHCUHLIC  YPAGHENUS U YPAGHEHUS, CE0OUMble K JIUHEUHbIM C  HNOMOUBIO
MOACOCCMBEHHBIX NPe0OPa306aHULL

e pewams KeAOpAmuvie VPAGHEHUS U VPAGHEHUS, CEOOUMble K KEAOPAMHBLIM ¢ HOMOUDBIO
MONCOCCMBEHHBIX NPEOOPA3OBUHUTI,

e peuwiamv OpOOHO-NUHEUHbLe YPAGHEHUS,
e peuwans npocmenuue UpPAYUOHWIbHbLE YPACHEHUSL: /f(x) =17, 4 /f(x) =4 /g(x) ;

°  pewamn ypasHenus auod e

e pewams ypasHenus cnocoOOM pa3iodICeHUst Ha MHOJICUMENU U 3aMeHbL NePeMeHHOU,

e UCTONBL306AMDb  MEMOO  UHMEPEAnog Ol  PeUleHUs YeablX U  OPOOHO-PAYUOHANLHBLX
HEPAGEHCING,

e pewams IuHelnble YPAGHeHUs U HePAGeHCMEA C NAPAMEMPAMU,

e pPeuwantb HeCIONCHbLE KEGAOPANHbLE YPAGHEHUSL C NAPAMENPOM,

©  peuanms HeCl0JICHbIC CUCTNeMbL JUHEUHBIX YPASHEHULL C NapaMempamu;

b pentanmuv HeCll0ACHble YPACHEHUA 6 YelblX YUCIIUX.



B noeceoneenoii yicusnu u npu u3y4eHUU Opy2ux npeomemoes:

e CoCcmasnAmb U pewams JUHelHvle U KEAOPAMHble YPAGHEHUS U YPAGHEHUs, K HUM
CROOAUUECS, CUCTICMbL TUHETHBIX VPAGHEHUT U HEPAGEHCTNG NPU PeuteHuy 3a0ay Opyeux y4eOHblx
npeomemos;

o GLINONNAMb OYEHKY NPAcOONo000Us. Pe3Vibmamos, NOJIYYAeMblX NPU PeUuLleHUU JTUHEUHbIX U
KEUOPAMHBIX YPAGHEHUL U CUCTIEM JUHEUHBIX VPAGHEHUU U HepaGeHCms NPU PeueHuy 3a0ay Opyaux
VUCOHBIX NPEOMeOs,

e GLIOUPAINL YPABHEHUA, HEPAGEHCNGA WL UX CUCMEMbL, O/ COCMAGACHUS MAMEMAMUYCCKOU
MOOeHU 3a0aHHOU PeabHON CUNTYAYUU WU NPUKIAOHOU 3A0ayU,

°  yMemvb UHMEPNPeMUposams NOJAVUeHHbIU NPU Peuenuy YPAGHEeHUs, HepUGeHCmEd Uil
cucmemvl pe3yapman 6 KOHMeKCme 3a0aHHOU PeanvHOU CUmyayuy wiy NPUKIaoHol 3a0auu

DyHKRUUH

e Onepuposams NOHSMUAMU. (DVHKYUOHANLHAS 3A6UCUMOCTb, (QYHKYUA, 2padux QyHKyuu,
cnocobnl 3adanus (PYHKYUY, ApeYMEeHm U 3HaueHue Qyuxyuu, 00aacme onpeoenenus u MHOICeCMEO
SHAUEeHUT  (DYHKYUY, HVIU  QYHKYUU, NPOMEAICYMKU  3HAKONOCIOAHCIGA, MOHOMOHHOCTb  (DYHKYUU,
UEMHOCTIL/HEUEMHOCTTL (QYHKYUL,

o cmpoums epaury TUHETHOU, K8AOPAMUYHOU QYHKYUL, 00pammuo nponopyUOHaIbHOCHY,

3

k 5
Qyuryuu guoa: 'y =a +—7, P Jx, ye Ux, y= ’x
x+b

®  na npumepe KEAOPAMUYHOU (QYHKYUU, UCNOIB306AMb NPeodpasosanus 2paguxa QyHKyuu
V=1{x) Onst nocmpoenus epaduros Gyuxyuir 'y = af (kx +b)+c;

°  COCMaeamMs YPAGHeHUs NPAMOL NO 3A0AHHBLIM YCAOGUAM. NPOX00Auel yepes 06e MOUKU C
2UOAHHBIMU KOOPOUHAMAMU, NPOXOOSeT uepes OGHHYIO MOYKY U NAPALIelbHOTl OaHHOU NPSIMOT,

®  UCCIeO0BAMb (DYHKYUIO NO €€ 2DAPUKY,

e HaxXO00UmMb  MHOJICECBO  SHAUeHUl, — HYIU,  NPOMEdICYMKU  3HAKONOCHMOAHCMEA,
MOHOMOHHOCINU KEAOPAMUUHOU (PYHKYUU, |

e Oonepuposamv  NOHAMUAMU: — NOCIEO0BAMENbHOCHIb,  APUPMEMUIecKkas — npoepeccus,
ceomMempudecKas npoepeccusl,

®  pewams 3a0dui Ha apu@mMemuiecKylo u 2eoMempuyecKyio npo2peccuio.

B noeceOnesHoil dcu3nu U RpU U3YUEHUU OPY2UX NPEOMEMOE:

e ocywecmeusnmy - GulOOp  epaura  peauvHOU  3GGUCUMOCIIU  UAY  NPoyeccd ho - e2o
XAPARMePUCTIUKAM,

®  UCNONL30GANMb CEOUCTNGA U 2PAPUK KGAOPAMUYHOU DYHKYUU NPU PEUeHUU 3a0ay U3 Opyeux
VUCeOHBIX npeomenos

CTaTHCTHKA U TEOPHUS BePOSITHOCTEN

o Onepuposamv ROHAMUAMU: CMONOUAMbIe U KPY2OGble OUAPAMMbL,  MAOIUYbL OAHHDIX,
cpeonee apugmenueckoe, Meouand, HauboIbUee U HAUMEHbULEE SHAUCHUS 6bLOOPKU, PAZMAX 6bIOOPKY,
()ZI('I?C’/)CZ/I/‘I u CI'HC'IH()CIPHYH()Q OMKIJIOHEHUE, C_r7)/1tailf/a}l UBMEHYUBOCHTb,

o wsGICKAMD, UHDOPMAYUIO, NPEOCMABICHHYIO ¢ MADIUYAX, HA OUAZPAMMAX, 2pAduKrax;



o cocmasusame mabauyel, CMpouUnty OUAZPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

°  Onepuposant NOHAMUAMUY: (AKMOPUAT YUCId, NePeCTAHOGKU U COYCMAHUA, MPey2OIbHUK
[lackans;

°  Onepuposamb  NOHAMUAMU.  CAVUAUHBIL  ONbIM,  CAVUAUHBIL  GblOOp,  UCHbLMAHIE,
NMEMEHMAPHOE  CAYUALIHOe COObImuUe (UCX00), KIACCUYeCKoe onpeoeneHue GepOsmHOCIU CAYUAUHO20
COObINMUSL, ONePaAyUU HAO CAVHAUHBIMU COOBIMUAMU, OCHOGHBIE KOMOUHAMOPHYIE (DOPMYIIbL,

®  IPeOCmasiimG UHDOPMAYUIO ¢ NOMOUDBIO KPY208 Jinepd,

®  pewams 3a0dqu Hd GLIYUCTEHUe GEPOSMHOCIIU C NOOCHEMOM KOMUYEeCEd SAPUAHIOE NO
dopyyiam KOMOUHAMOPUKU.

B noeceoneenoil ycuznu u npu uzyueHuu Opy2ux APeomMenos:

®  U3GNeKAMb, UHIMEPNPEeMuposany U npeoopazosuledams UHGOpMAYUIo, npeocmasientyio
madauyax, Ha  OUASPAMMAxX, 2papurax, ompaxdcalowylo CGOUCMEd U XAPAKIMEPUCTNUKU  PeabHbLX
npoyeccos u AGICHUL,

e onpeoensms CMAMUCMUYECKUe XAPAKMEPUCTNUKYU GbIOOPOK NO MAadIUYam, OUaepammc u,
epapuxam, GeInONIHANMG CPASHEHUE 6 3AGUCUMOCTIU OM YelU PeUteHUs 3a0ayL;

®  oyenusantL GeposSNHOCING PealbHbIX COOLLINULL U SGNCHULL.

TexkcToBbIE 32024N

e Pewams npocmovie U CIAONCHBIC 3a0A4U PASHBIX MUNOG, d MAKICe 3d0auU NOGLIULECHHOL
mpyonocnu,

®  UCNONL30BAMDL PA3HLIC KPAMKUE 3anUCU KAK MOOCIU MEKCMOE CILOJICHbIX 3a0ay  Olisl
NOCMPOCHUS NOUCKOBOL CXeMbl U PCULeHUS 3A0aY,

©  pazIUuams MOOes MeKCma U MoOeib PeUuleHus 3a0adu, KOHCMpPYUposams K 0OHOU MOOeu
PeULCHUS HECILOIACHOU 3A0ayU PA3HbIE MOOeIU MEKCHd 3a0a4u;

e 3HAMb U NPUMEHAMb 00a CNOCODA NOUCKA peuleHUs 3a0ay (om mpeboGanus K YCI0GUIO U 0N
VCI0GUL K MpehoGanUI0),

©  MOOCaUPOBANL PACCYIICOCHUS NPU NOUCKE pemeﬁuﬂ 30044 ¢ NOMOWDBIO ePA-CXxembl;

®  GLIOCAANMDb IMANDBL PEULCHUS 3A0AUU U COOCPIACAHUC KAACO020 IMANd,

®  ymenv GulOUPAMbL ONIMUMAILHBLY MEMOO peuleHusl 3a0aull U 0CO3HABANb GblOOP Memodd,
PACCMAMPUBAND PA3IUUHBLE MENIOO0bL, HAXOOUNb PAZHBLE PeULeHUs 3A0a4lU, eCliu GO3MOICHO,

°  QHATUBUPOBANTL 3AMPYOHEHUS NPU PEULeHUU 3a0aY,

® GbLINOJIHAIND ]]Cl')’,"ILlllel(f npeo6pa'3060Huﬂ np@()/lO.?lC@HHOY:I 36{65[’-{7/{, KOHC/’I?prp()GaI’ﬂb HOBble
3a0auu u3 OaHHOL, 6 MOM YUCIE 0OPAMHbIC;

®  UNMePnPeMUPOSAINL GHIYUCIUNENbHbIE Pe3VIbmamyl 8 3a0aue, Ucciedo8dans NoayuyeHHoe
peuteHue 3a0avit,

°  QHANUBUPOBANL BCEGOZMOJICHBLC CUMYAYUU G3AUMHO20 PACNON0dICeHUs 08YX 00BEKmos U
UBMEHEHUEC UX XAPAKMEPUCTIUK NPU COGMECMHOM OBUIICEHUU (CKOPOCMb, GPEeMs, pACCmosHue) npu
petenuy 3a0ai Ha OBUNCEHUE OBYX 00BLEKMOG KAK 6 OOHOM, MAK U 6 NPOMUCONONOIICHBIX HANPAGICHUSX,

®  LUCCHeO0BANL BCEBO3MOJICHBIC CUMYAYUU NPU peueHu 3a0ay Hd OGUIICeHUe NO pexe,

pacemampuedinb pasHvle CUCembl omcuéma,



e pewams pazHooopasHble 3a0aiu « Ha YACuy,

e pewams u 0OOCHOGHIGANL CBOC peutenue 3a0ay (6bl0edms MAMeMamu4eckylo 0CHOBY) Hd
HAXOACOCHUS YACTIU YUCTA U YUCTA NO €20 YACTIU HA OCHOBE KOHKPEMHO20 CMBICId OpooU;

©  0co3HaABaMb U OOBACHAMbL UOCHMUUHOCTL 3004 PA3HLIX MUNOG, CEA3LIGAIOWUX MpPU
GenUUUHbL (HA pabomy, HA NOKYNKU, HA OGUIICEHUE). GLLOIANb MU GeNUYUHbL U OMHOULCHUSL MEAHCOY
HUML, NPUMEHSING UX NPU PeULeHUU 30, KOHCTPYUPOBANb COOCMGEHHbBLE 3a0aY YKA3AHHBIX MUN0G,

®  guAOCNb OCHOGHBIMU MEMOOAMU PEULeHUs. 3A0ay Hd CMec, CNIAagbl, KOHYeHMPAyuu,

e pewams 3a0auu 1A NPOYCHMbl, 6 MOM HUCie, CIOJACHbIe NPOYEHMbl ¢ 0O0O0CHOBAHUEM,
UCNONL3YA pa3Hble CROCOObL;

e pewams 102uvecKue 3a0auu pAsHeIMU CROCOOaMU, 6 MOM yucne, ¢ 08yMsA OIOKAMU U C
mpenist OJ0KaMU OAHHBIX ¢ NOMOULLIO MAOIUY,

e pewams 3a0auu N0 KOMOUHAMOPUKe U meopuu 6eposmHOCIell Hd OCHOGE UCTIONb30GAHUS
UBVUCHHBIX MEIMOO0G U 0OOCHOGHIGANTL PeueHUe,

e peuamn HeCl0NiCHbIe 3a0auU N0 MAMeMamuideckoi cmamucmuxe,

e 0guadems  OCHOGHBIMU  MEMOOdMU  PEUeHUs  CIOJICeMHbIX  3a0ay.  apuhmemuyecxull,
aneebpauueckuil, nepeoop GAPUAHIOG, 2eOMeMpUiecKull, 2paQuyueckull, nPUMeHsmb, Uux 6 HOGHIX NO
CPAGHEHUIO C UYUCHHBIMU CUTTYAYUSX.

B noeceonegnoit ycusnu u npu u3yueHuUu Opyzux npeomMemoe:

e guIOCHANMb NPU PEULeHUU 3A0ad XAPAKMEPUCIUKY PACCMAMPUBHEMOTL 8 3a0aye Cumyayui,
OMAUMHBIE 0N PEAbHBIX (e, 0 KOMOPLIX adCmpaeuposSanucy), KOHCMPYUpPosams HOGble CUMYAYUU ¢
VUEMOM DMUX XAPAKMEPUCTIUK, 6 UACMHOCTIU, NPU PeuweHuy 3a0ay Hd KOHYEeHMPAyuu, Y4umoleams
NIOMHOCIb BCUECTBA,

e pewams U KOHCIMPYUPOGAMb 300auU HA OCHOGE DACCMOMPEHUS PeibHblX CUMyayul, 6
KOMOPLLX He MpeOyemcs MmouHbLil GblYUCTUMENbHLU Pe3VIbman,

e pewams 3a0auu Ha OBUICEHUE NO PeKe, PACCMAMPUBS PA3HBLE CUCTeMbL OMCYemd

I'eomerpuueckue purypsol /

o Onepuposams NOHSMUAMU 2€OMEMPULECKUX PURYD,

®  U3GACKAMb, UHMEPNPEMUPOGANs U NPeodPA308bIGAIMb UHDOPMAYUIO O 2COMEMPUYEC: X
Queypax, npeocmasienHHyIo Ha Uepmedicax,

e IPUMCHAN® 2CoMempuuecKkue (haxnmol O pewenus 3a0ad, 6 Mmom yucie, npeonoiazaujux
HECKONLKO ULAC08 PEULeHUS,

e (DopmMYIUPOSAMB 6 NPOCMETUUX CIAYUAAX CCOUCBA U NPUSHAKU PUYD;

e QOKA3LIGANDb 2COMEIMPUYCCKUL VINGECPIICOCHUS

e guademv  CcmMaHOapmHoll  Kiaccupuxayuel  niockux — gueyp (m  mpeyeoibHUKos U
UembIPEXY2ONbHUKOG).

B noeceonesnoii ycuznu u npu uzyueHuu Opy2ux npeomemos:

e UCNONL306AMb  CEOLICMBA  2COMEMPUYECKUX — Quayp 014 peuleHus  3a0ay

npakmu4deckoco xapakmepd u 30044 U3 CMEIICHBIX ()L(CL!LH’L/IUH



OTHomennst

e Onepuposamsv NOHAMUAMU. PAGEHCMEO (QuU2yp, pasHvle @Queypvl, PaGeHCmsEo
MpeyeorbHUKOG,  NAPAIIEILHOCMb  NPAMbIX, NePReHOUKYIAPHOCMb  NPAMBIX,  Yeilbl  MeNCOY
NPSAMbIMY,  NePReHOUKVIAD, HAKIOHHASA, Npoekyus, nooobue @ueyp, nodobHvle Queypel,
noO0OHbBLE MPEY2OIbHUKU,

o  npumenamo meopemy QDaneca u meopemy 0 NPONOPUUOHALLHLIX OMPE3KAX Npu
peweHuu 3a0ay,

®  XAPAKMEPU306amv  63AUMHOE  DACNONOACEHUE NPAMOU U  OKPYICHOCMU,  OBYX
OKPYIICHOCMELL.

B noeceonesnoil scuznu u npu uzyueHuu Opyzux npeomemnos:

®  UCNONL30GAML OMHOUWEHUSL O PeUeHUsl 3a0ay, 0ZHUKAIOUUX 6 PeaIbHOU ICUSHU

MN3mepenus 1 BbIYUCICHUS

e Onepuposamv npeocmasieHusmuy o ONuHe, NIowaou, 00véme KAK GeAUdUHAMU.
[pumenams opymynvt niowaou, 00vemMa npu peuweHuu MHOOUA208bIX 3a0a4, 6 KOMOPLIX He
gce Oannvie npeoCcmagieHvl AGHO, d MpedYIoOm GulYUCICHUL, Onepuposams 00jee UUPOKUM
KOAUYECMEOM (OPMYIL ONUHBL, NIOWAOU, 00bEMA, GLIYUCTAMb XAPAKMEPUCMUKY KOMOUHAYULI
pueyp  (Okpyacnocmell U MHOLOY2ONbHUKOG) GbIYUCIAMb DPACCMOAHUSL MeHcOy puaypamy,
NPUMEHAMb  MPULOHOMEMPUIECKUE (OPpMYIbL Ol GbIYUCIeHUL 6 00/lee CIOJICHBIX CIYHUATX,
npPOBOOUNMD GHIYUCTEHUS H OCHOGE PAGHOBEIUKOCIU U PAGHOCOCMAGIEHHOCIL,

e 1POBOOUMb NPOCMbLE BLIYUCTEHUS HA 00LEMHBIX MeNax,

o hopmynuposame npocmeniuiue 3a0a4l Ha GulYUCIeHUe ONUH, NIouaoel U 00bEMOE6 U
pewamn ux.

B nogceoneenoll »cu3Hu u npu U3yHeHUU OPY2UX NPEOMeEemos:

®  NPOBOOUMb GLIYUUCTEHUS HA MECMHOCIU, /

e npuMensImb POpMyIbl NPU  GHIYUCLICHUAX 6 CMEJICHbIX Y4eOHbIX npeomemdax, 6
OKpyIACaIoOuett OeUCmMEUmMeIbHOCmU

[TocTpoenus

e [z00padicams  ceoMempuueckue  Queypel N0 MEKCMOGOMY U CUMBONIbHOMY
onucanuio,

e CBOO0OHO ONEPUPOBANb YePMENCHLIMU UHCMPYMEHMAMU 8 HECIO0IICHBIX CILYUASX,

o GLINONNAMbL  NOCMPOCHUS  MPEY2OIbHUKOS,  NPUMEHAMb  OMOCIbHbIE  MemMOObl
ROCMPOCHUT YUPKYILEM U TUHEUKOU U NPOGOOUNMb NPOCMEUULUE UCCIeO06AHUS YUCIA PEULeHUTL,

e uz00padicamv Munogvie NIOCKUe Queypvl U 00beMHble meNa ¢ NOMOWbIO
NPOCMENULUX KOMNLIOMEPHBIX UHCIPYMEHMOB.

B nosceonesnoti yncusnu u npu u3ydeHuu Opyzux npeomemos:




e GbINOJNHAML NPOCMENUUE NOCMPOEHUS HA MeCMHOCMU, HeobXo0uMbvle 8 pedivbHOll
JACUSHU,

®  OUECHUBAMb PA3MEPLL PEAIbHBIX 00BEKMOE OKPYACAIOUIe20 MUDA

IIpeoOpa3oBanus

o Onepuposamv noHsmuem OGUICEHUs U Npeobpazosanus nododus, 61adems
npuémamu nocmpoeHus Quayp ¢ UCNOIb30GAHUEM OBUIICEHUU U Npeobpazosanuil noooous,
NPUMEHAMb NOLYUCHHBIE SHAHUSL U ONbLM NOCMPOCHUTI 6 CMEJCHBIX NPeOMemax U 6 PeanbHbix
CUMYAYUAX OKPYICAIOULE20 MUDA,

o cmpoums uaypy, noO0OHYI0 OAHHOU, NOAL30BAMbCS CEOUCMEUAMU NOO0OUS OIS
0OocHOBaHUSL CBOTICME PUSYP,

®  NPUMEHAMb CEOUCMBA OGUIICeHUU Ol NPOGEOeHUs. NPOCMeUuux 000CHOBANH UL
ceolcmes hueyp.

B nosceonesnoii scuznu u npu u3y4eHuu Opy2ux npeomMemos:

®  NPUMEHAMb CEOUCMEA OBUNCEHUL U NPUMEHAMb No0obue 01l NOCMPOCHUL U
GbIUUCTICHUL

BexTopbl M1 KOOPAMHATHI HA MJIOCKOCTH

e Onepuposams NOHAMUAMU GEKMOP, CYMMA, PA3ZHOCMb GEKMOPOS, NPOU3ECOCHUC
GEKMOpA HA HUCTLO, Y20 MeICOY 6eKMOPAMU, CKAIAPHOE NPOU3EEOeHUEe BeKMOPOB, KOOPOUHANMbL
HA NIOCKOCU, KOOPOUHAMbL 6EKMOPA,

®  GLINOJIHAML OCUCMEUS HAO GEKMOPAMU (CNLOJACEHUE, GbIYUMAHUE, VMHONCEHUE HA
YUCTI0), BLIYUCTIAMDb CKAIAPHOE NPOU3EEOeHUe, ONPEOeNAmb 8 NPOCMEUUUX CYUASAX Y20l MeHCO)
GEKMOPAMU, GLINONHAND PASI0CENHUE 6eKMOPA HA COCMABIAIOUUE, NPUMEHAMb NOJLYHCHHbIE
HANUA 6 (PU3UKE, NONL30GAMBCA DOPMYNOU GbIMUCIEHUS PACCOSIHUSL MeHCOY MOUKAMU NO
UZ6CCTNHBIM KOOPOUHAMAM, UCNOIb308AMb YDAGHEHUS. c])ileyp OJ15l peuteHus 3a0ad,

®  APUMEHAMb GCKMOPLL U KOOPOUHAMbL OISl PEULeHUS 2e0MeMPUYECKUX 3a0ad Hd
golyUciIeHUe ONuH, Ylo6.

B nosceonegnoil scuznu u npu uzyueHunu Opy2ux npeomMemos:

®  UCNONL306AMb NOHAMUS 6EKMOPOE U KOOPOUHAM Ol peulenus 3a0ay no gusuxe,
eeoepaghuu u Opyaum yueoHvimM npeomemam

Heropust maremaTuku

o Xapaxmepuzosamo 6K1A0 bIOATOUUXCA MAMEMANUKOG 6 PA3GUMUE MAMEMAMUKL. U
UNBIX HAYYHBIX 0bracmett, |

®  NOHUMAMb POIb MamemMamuxu 6 pazsumuu Poccuu

MeToabl MAaTEMATHKH

e /cnoavzosams 0CHOGHBIE MEMOObI OOKA3AMENLCMEA, NPOGOOUMb OOKA3ZAMENbCNE0

U GbLNOJIIHAIMb ONPOGEPIICEHUEC,



®  NPUMEHSIMb OCHOGHDBLE MEMOObl PeULeHUS MAMEMAMU1eCKUX 3a0ay,

® 1A OCHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCmEU 6 nNpupooe, Xapakmepusoams
ICMETMUKY OKPYACAIONLe20 MUPA U NPOU3EEOeHUL UCKYCCMEA,

®  NPUMEHAMDb npocmevuiue npoepamMmHole cpeocmea u 9N1eKMPOHHO-
KOMMYHUKAYUOHHBLE CUCTEMbl NPU PeULeHUU MATEMAMULEeCKUX 3a0ay

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCSI B 7-9 Kiaccax AJsl yCHEMIHOTO
NPOA0IKEHUsT 00pa30oBaHHs HA YIUIyOJIEHHOM YpOBHe

JeMeHTHI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTHKHU

e (CBOGOJHO OMEPHpPOBATH’ MOHATHIMU: MHOJKECTBO, XapaKTEPHCTHKH MHOMKECTBA,
HJIEMEHT MHOMXECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE MHOMKECTBO, IOJIMHOXKECTBO,
MPUHAJIEKHOCTh, BKJIIOUEHHE, PABEHCTBO MHOYKECTB, CITOCOOBI 3a1aHIe MHOYKECTBA;

e  33/1aBaTh MHOKECTBA Pa3HBIMHU CIIOCOOAMU;

®  IIPOBEPATH BHIIOJIHEHUE XaPaAKTEPUCTUUECKOIO CBOMCTBA MHOKECTBA;

®  CBOOOJHO OIEPUPOBATH IOHSATHUSMH: BBICKA3bIBAHWE, HUCTUHHOCTH U JIOKHOCTH
BBICKa3bIBAHUS, CJIOMKHBIE U NIPOCTHIC BHICKA3bIBAHUS, OTPUIIAHUE BBICKA3BIBAHHUIA;, HICTHHHOCTb U
JIOKHOCTL YTBEPIKIAEHUS M €r0 OTPULIAHUs, ONEepalllyd HaJ BBICKA3bIBAHUSIMU: M, WU, HE.
VY CI0BHBIE BBICKA3bIBAHUS (MMITJIUKAIIMH );

®  CTPOUTDH BBICKA3BIBAHUS C UCIIOJIB30BAHUEM 3aKOHOB ajlreOphl BhICKA3bIBAHUM.

B noeceoneenoi ycusnu u npu usyveHuu Opyzux npeomemos:

®  CTPOUTH PACCYIKJIEHUS HA OCHOBE UCIIOJIB30BaHUS IPABUII JIOTUKH;

®  UCIOJIB30BATh MHOXECTBA, OIEpalMd C MHOXKECTBaMH, WX TrpapuyecKoe
[IpEACTaBIEHUE UL ONKMCAHUS PEAJIBHBIX IPOLECCOB U SIBJICHUN, NIPU PEIICHUM 3a1ad APYrux
yueOHBIX MPEIMETOB

Yucna

e  (CB0OOAHO ONEpUPOBATH MOHITHSIMHU: HATYPAIbHOE YHCIIO, MHOYKECTBO HATyPabHBIX
YHCel, 11eJI0€ YUCII0, MHOYKECTBO LEJBbIX YMCEs, OOBIKHOBEHHAs! ApoOb, AecsThdyHas ApoOb,
CMEUIAHHOE YMCII0, PALMOHATIBHOE YUCII0, MHOXECTBO PAllMOHAIBHBIX YHCENl, HPPAlUOHAIBHOE
YKMCIIO, KOPEHb CTENEeHU N, JIEUCTBUTENBHOE YHUCIO, MHOXKECTBO HEHCTBUTEIBHBIX UYHCE,
reoMeTpuyecKas HHTEpPIpeTarus HaTypalbHbIX, IeIbIX, PalMOHAIBHBIX, JIECHCTBUTEIbHBIX
qHCeT;

® TIOHUMATh U OOBSICHATH PA3HUILY MEXAY I[MO3ULHUOHHOW W HEIO3UIUOHHOU
CHCTEMaMU 3aIliCH YUCE;

® HNEPEBOAMUTE YUCTIA U3 OJIHOM CHCTEMBI 3aITUCH (CI/ICTGM]:)I CLII/ICJ'IGHI/IH) B APYTIYIO;

3 3aech ¥ nanee — 3HaTh OMNpeaesiEHUE MOHATHA, 3HaTh U YMETb NOKa3bIBaATb CBOMCTBA (l'lpl/l3HaKl/I, €CJIM OHHU CCTb)
MTOHSTHS, XapaKTepH30BaTh CBA3K C APYTUMHU MOHATUAMMU, NPEACTABIIsAS OAHO MOHATHE KaK 4aCTb LEJIOCTHOIO
KOMMIEKCca, UCMONb30BaTh MOHATHE U €ro CBOMCTBA npu NpoBEACHWHA paccymﬂeHMﬂ JA0Ka3aTeJIbCTB, PELUCHUU
3ajzav.



e  JIOKAa3bIBATH M KCIIOJB30BATh NPU3HAKK Jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMBI U [TPOU3BEJICHHUSI TIPX BbINOJTHEHUU BEIYMCICHUA U PEIICHUHN 3a1a;

e  BBINOJIHATH OKPYIJIEHHE PAIMOHAIBHBIX U HPPAIMOHAIBHBIX YHUCET € 3aJaHHOH
TOYHOCTBIO;

e  CpaBHMBATD JICUCTBUTEIBHBIE YUCIIA PA3HBIMH CIIOCO0AMU;

e  YIOPSIOUYMBATHL YMCIIA, 3AMMCAHHBIC B BHIE OOBIKHOBEHHOM M NECATHIHOU IpobH,
YHClIa, 3aUCAHHBIE ¢ UCIIONIL30BAHMEM apU(METHIECKOT0 KBaJIPaTHOTO KOPHS, KOPHEH CTEIEeHH
OoJibie 2;

e Haxomuth HOJI m HOK pasHbpiMH criocoOaMy M HCIONB30BATH HUX IPU PEUICHUH
3aJ1ay;

e  BLINTOJHATL  BBLIYKCIEHHST W NpeoOpa3oBaHUs  BBIPAKEHHUH,  COAEPIKAIIUX
JIEHCTBUTENBHBIE YNCIA, B TOM YHCIIe KOPHU HATYPaJIbHBIX CTEIIEHEN.

B noeceoneenoil ycusHu u npu u3y4eHuu Opyzux npeomemaoe:

®  BBLINOJHATHL U OOBSICHATH PE3yNbTaThl CPaBHEHHUS PE3YJIbTATOB BBLIYMCIEHHH IIPH
peIeHry TPAKTHYECKHX 3a/1ad, B TOM YHCJIe MPUONMIKEHHBIX BHIYMCIICHUM, UCTIONB3Ys pasH Ie
CIIOCOOBI CPAaBHEHUIH;

e  3aNUChIBATL, CPABHUBATH, OKPYIJSITh UYUCJIOBBIE AHHBIE PEAIbHLIX BEIMYHH C
MCTIOTB30BAHHEM PA3HBIX CUCTEM U3MEPEHUS;

e  COCTABJIATH M OIEHMBATH PA3HBIMM CIIOCOOAMH YHUCIOBBIE BBIPAKEHMUSI IIPH PELICHUH
MPaKTHYUCCKUX 3a/1a9 U 33714 U3 APYTUX YUEOHBIX IIPEAMETOR

ToxkaecTBeHHbIE IPe0OPa3OBaAHUA

e CB0GOJHO ONEPHPOBATD MOHATUSIMHE CTEIEHHU C LEIBIM U APOOHBIM ITOKa3aTeIeM;

e  BBINOJIHATH JIOKA3aTeIbCTBO CBOMCTB CTENEHW C LEIbIMU M JAPOOHBIMH
MOKa3aTesIMH; |

®  ONEPUPOBATH IMOHATUSMU «OJHOWIEH», «MHOTOWIEH», «MHOTOYIEH C OIHOH
NepeMEHHON», «MHOTOYJIEH € HECKOIBKUMH IT€PEMEHHBIMUY, KOI(P(UUMEHTH MHOrOWICHA,
«CTanaapTHAs 3aMCh MHOTOUIEHAY, CTENEHb OJHOYIEHA ¥ MHOTOYICHA,

e  CBOOOJHO BIAJETL TpPHEMaMK MPeOOpa3oBaHMs NENbIX U APOOHO-palMOHATbHBIX
BBIPAKEHUN;

e  BLINOJHATH PA3/I0KEHHE MHOTOWICHOB HAa MHOXHTEIHM Pa3sHBIMH CIOCOOaMH, ¢
MCIIOTB30BAHUEM KOMOWHALMHI pa3IMyHbIX IPUEMOB,;

e  LCIIOJB30BATH TeopeMy Buera m Teopemy, obpaTHyio Teopeme Buera, /Ui moucka
KOpHell KBajpaTHOro TPEXWIeHa U AJd PELIeHMs 3a/ad, B TOM YHCiIe 3a71a4 ¢ IapaMeTpamu Ha
OCHOBE KBaJIPATHOI'O TPEXUIIEHA;

e  BBIIOJHATH JEJIEHHE MHOTOUJIEHA HA MHOTOYJIEH ¢ OCTATKOM;

® JOKa3bIBaTh CBOMCTBA KBaIpaTHBIX KOpHCﬁ u KOpHeﬁ CTCIICHU 71,



e  BLINOJHATH MPeoOpa30BaHUs BBIPAKEHUH, COAEPIKAIINX KBAaApaTHBIC KOPHH, KOPHU
CTETECHHU 1,

e CBOOOJHO OIMEPUPOBATH TMOHITUAMHU «TOXKAECTBO», «TOXKIECTBO HA MHOMKECTBEY,
«TOWKIAECTBEHHOE MIPe0Opa3OBaAHUEY;

e  BLIIOJIHATH pa3InyuHbIe TPeoOpPa30BaHUS BEIPAKEHUH, COAEPIKAILMX MOy JIH.

B noséceoHesHOIl Jcu3HU U RPU USYUEHUU OPY2UX HPEOMEMOE6:

e  BBIOJIHSITH MMPeoOpa3oBaHus U IEHUCTBUSI ¢ OYKBEHHBIMU BBIPDAKEHUSMHU, YUCIOBHIE
KOA(PPHUIIMEHTH! KOTOPBIX 3alIUCAHBbl B CTAHAAPTHOM BHJIE;

e  BBINTOJHITH MPeOOPa3OBaHUsl pallMOHAIBHBIX BBIPOKCHUHM IIPU pEILIEHUHM 3a1ad
JIPYTUX YUEOHBIX MPEAMETOB;

e  BLINOJHATH IPOBEPKY TPABIONONO0US (DU3MUECKHX M XHMHUYECKHX (OpMYy] Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN M BAJIECHTHOCTEH

YpaBHeHUs] 1 HEPABEHCTBA

e (CBoOOMHO oOINEpUpPOBATH TOHSITHSIMHU: YpPaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC
YpaBHEHUS W HEPABEHCTBA, YPAaBHEHHUE, SIBISIOLIEECS CIEACTBUEM JPYIOro YpPaBHEHHS,
YpaBHEHHSI, PABHOCUITLHBIE Ha MHOYKECTBE, PABHOCHIIBHBIE ITPe00pa3OBaHsl YpaBHEHUH;

e  pelmaTh pPasHbIE BUIbI YPAaBHEHUM W HEPABEHCTB M MX CHCTEM, B TOM YHCIIC
HEKOTOpBIC ypaBHEHUs 3 u 4 crerneHel, TpoOHO-paluoHaIbHbIE U UPPAllMOHAJIbHBIE;

e 3HATH TeopeMmy Buera Il ypaBHEHHH CTEIIEHHU BBIIIE BTOPOH;

e  [TOHUMAaTh CMBICJI TEOPEM O PABHOCHJIBHBIX W HEPABHOCHJIBHBIX MPEOOPa30BaHHUAX
VPAaBHEHHUH U yMETh UX JI0Ka3bIBATH;

®  BJIQJETh PA3HBIMKM METOJAMHU PEIICHWs YPaBHEHUHN, HEPABCHCTB U UX CHCTEM, YMETh
BLIOMPATH METOJI PEIIeHUsI H 000CHOBBIBATE CBOM BBIOOD;

®  JCIOJIb30BaTh METOJ MHTEPBAJIOB IS pemeHHﬂ HEPaBEHCTB, B TOM 4YHCJE JIPOOHO-
palMoHAIBHBIX U BKIIIOYAIOMIUX B ¢€0s1 HPPALMOHAIbHBIE BBIPAKEHHUS

e pemarh ajareOpanvyecKue ypaBHEHHS! U HEPABEHCTBA U UX CUCTEMBI C IapaMeTpaMH
anredpandecKuM U rpauuecKuM MeTOIaMHU;

e  BJAJCTHh PA3HBIMHU METOJAMH J0KA3aTEIbCTBA HEPABEHCTB;

e  pelaTh ypaBHEHUS B LEJIbIX YHCIIAX;

e  u300pakaTh MHOKECTBA Ha IJIOCKOCTH, 3a/1aBacMbl€ YPaBHEHHSIMH, HEPABCHCTBAMHU
M UX CUCTEMAaMH.

B noeceonesnoil ycusHu u npu U3ydeHuu Opyzux npeomenos:

e  COCTaBJIITH M pelIaTh YpaBHEHMS, HEPABEHCTBA, MX CHCTEMEI IIPH PCIICHUHU 3a1ad

JAPYIruxX y4eOHBIX [IPEIAMETOB;



®  BBIIOJHATL OLEHKY IIPaBIONONO0HMS pPEe3yabTaToOB, MOJYYaeMbIX IIPH pELIEHUU
pasavYHbIX YPaBHEHMH, HEPAaBEHCTB M MX CHUCTEM IpPU PEUICHHH 3a1ad JIPYruX Y4eOHBIX
TIPEIMETOB

®  COCTaBJIATh M pEIIaTh yPaBHEHMS W HEPABEHCTBA C IApaMETpaMU IIPU PEIICHUH
3a71a4 JIPYTUX YYeOHBIX MTPEeIMETOB;

®  COCTaB/SITH YPABHEHME, HEPABEHCTBO HMJM HX CHCTEMY, OIKCBHIBAIOIIUE DPEATbHYIO
CUTYALWIO MM NPUKJIAIHYIO 3a7a41y, HHTEPIIPETUPOBATH [TOJYIEHHBIE PE3YIHTATHI

DOyHKIuu

e (Cpo0OOJHO OmEpHPOBAThH MOHSITUSIMHU: 3aBHCHMOCTD, (DYHKIMOHAJILHAS 3aBUCHMOCTb,
3aBUCHMAsT W HE3aBUCHMas TEpeMEHHbIe, (QYHKIUS, CIOCOOBI 3a1aHus (YHKIMH, apryMeHT U
3HaYCHUE (PyHKUMHU, 00JACTh ONpesIesIeHls] 1 MHOYKECTBO 3HAYCHHUS! QYHKIMY, HyIH (YHKIIHH,
NPOMEKYTKHM  3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIUH, HawOOJbIIEe U HaUMEHbIIee
3HAYCHUS, UYETHOCTH/HEUETHOCTL (YHKUMH, ITEPHOAUYHOCTh (YHKUIHM, rpapuk (QyHKIHH,
BEPTUKaJbHAas!, TOPU30HTAIbHASL, HAKIIOHHAs ACUMIITOTHI; rpad)uK 3aBUCUMOCTH, HE SIBIIIOLIEHCS
Gyskumei,

®  CTPOUTL Trpapuku (QYHKUMM: JHMHEUHOM, KBaIpaTUYHOW, JPOOHO-JIMHEHHOM,
9 B

2

CTENEHHON NPU Pa3HbIX 3HAYEHUSX [IOKA3aTeJIs CTEIICHH, ) = ‘x

®  HCIOJIB30BATH MpeodpasoBanus rpaduka QyHkmuE y= f(x) MWl DOCTPOCHHUSI
rpapukos Gpyukuui y =af (kx+b)+c;

®  aHaIM3MpoBaTh CBOMCTBA QYHKIMHU U BU IpadHKa B 3aBUCUMOCTH OT [APAMETPOB;

® CcBOOOZHO  OmMEpUpPOBAThH  MOHATUSMU:  IOCIEIOBATEIBHOCTh,  OrpaHMYEHHas
[10CIIE/I0BATENLHOCTD, MOHOTOHHO BO3pACTAIOas (yObIBAIOIIAs) [IOCIENOBATEILHOCTD, npenes
MOCJIE/IOBATEIbHOCTH,  apu(MeTHdecKas  IPOTPECCHs,  I'EOMETPHYECKAast  MPOTPECCHs,
XapaKTePUCTHYECKOE CBOWCTBO apu(PMETUIECKON (TEOMETPUIECKON ) TPOTPECCHH;

¢  HCIOJB30BATH METOJ MAaTEMAaTHYEeCKOM WHAYKIMM I8  BbIBoja  (hopMmyl,
JI0OKa3aTelIbCTBA PABEHCTB U HEPABEHCTB, PEIIeHUsI 3a1a4 Ha AeTUMOCTE;

®  JCCIIENOBATH MOCIEN0BATENbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemiars KOMOMHHMPOBAHHBIE 3aladyd Ha apU(METHYECKYIO U T€OMETPHYECKYIO
POrPECCHH.

B nosceonesnoit srcusnu u npu uzydeHuu opy2ux npeomemos:

®  KOHCTPYMPOBATH U UCCIEI0BATH (PYHKIIMH, COOTBETCTBYIONINE PeAIbHBIM MIPOIIeccam
M SBJIEHUSIM, MHTEPIPETUPOBATH ITOJTYYEHHBIE PE3YJIBTAaThl B COOTBETCTBUU CO CHEHUPUKOH
MCCIIElyEMOT0 IIpoliecca WK SBJICHUSI,

®  UCIOJIb30BATh I'PAPUKK 3aBUCHUMOCTEH ISl MCCIICTOBAHUS PEATbHBIX IPOIECCOB H

SIBJIGHUI



e  KOHCTPYMpOBATh M HCCIEIOBATh (DYHKIMHM IPH PElIeHHH 3aad APYTUX Y4eOHBIX
[PEIMETOB, WHTEPIPETHPOBAThH ITOJyJYCHHBIE PE3yJIbTaThl B COOTBETCTBHM CO CHENM(UEK i
yueOHOTro npeaMera

CTaTHCTHKA U TeOpHs BEPOATHOCTEH

e CBoOOAHO OMIEPUPOBATH MOHITUSMHE: CTOJIOUAThIE U KPYTOBBIE JUArPAMMBIL, Ta0JIMLIb]
JaHHbIX, CpejiHee apu(pMeTnIecKoe, MeInana, HanOopllee 1 HauMEHbIIee 3Ha4eHUs BEIOOPKH,
pazmax BLIOOPKH, TUCTIEPCHsl U CTAaHAAPTHOE OTKIIOHEHHE, CIlydaiHas HU3MEHINBOCTD;,

e BRIOMpaTh Hanbosee ynoOHbIH crocod mpeacTaBIeHUs HH(POPMALNK, aIeKBATHDIN €€
CBOMCTBaM M LIEJISIM aHaJN3a,

e  BBIYUCIIATH YUCIOBBIE XapAaKTEPUCTUKU BEIOOPKH;

e  cBOOOIHO ONMEPUPOBATH MOHITUSIMHU: (PaKTOpPHAII YUCIIA, IEPECTAHOBKU, COUETAHMUS U
pasmerneHust, TpeyroibHukK [lackans;

e  CBOOOJHO ONEPUPOBATH TOHATHSIMU: CIyYailHBIM OIBIT, CIydallHbIA BBEIOOD,
MCIIBITAHUE, OJIEMEHTapHOE Cly4aliHoe COoOBITHE (MCXOJ), KJIACCHYECKOE OIpENENIeHUE
BEPOSITHOCTH CIYYalfHOTO COOBITHSI, OIEpalMy HaJ CIy4aiHBIMH COOBITHAMH, OCHOBHBIE
KOMOUHATOPHBIE (POPMYJIBL;

e  cBOOOJHO ONEPUPOBATH IMOHSATHSIMHU: . CIyYaiHBIA OIBIT, CIIydadHBIA BBIOOD,
UCTIBITAHME, 2JEMEHTapHOE ClIydaliHOe COOBITHE (MCXOJ), KJIACCHYECKOE OIpEeNIEHHUE
BEPOSITHOCTH  CITYYaifHOTO COOBITHS, ONEpallMd Hal CIydyalHBIMH COOBITHSMH, OCHOBHBIE
KOMOWHATOPHBIE (DOPMYJIBL;

e 3HATH MPUMEPHI CIyyalHBIX BEJIMYMH, M BBIUMCIATH HX CTATHCTUYCCKHE
XapaKTEPUCTUKH;

e  HCIIOJIB30BaTh (POPMYIIBI KOMOWHATOPUKHY IIPU PELIEHMH KOMOMHATOPHBIX 3a1a4;

e  pelarb 3aJa4d Ha BLIYUCIIEHHE BepOﬂTHGCTH B TOM YHUCJIE C HCIOJIb30BAHUEM
dopmy.

B nosceounesnotl sycusnu u npu u3yueHuu Opyzux npeomemos:

®  IPEACTABIATH WH(POPMAIMIO O peaTbHBIX IIpoleccax H SABJIEHUSAX CIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM M LI€JIM UCCIIE0OBAHMS,

e  aHAIM3MPOBATHL W CPaBHUBATh CTATUCTUYECKHE XapaKTEPUCTUKH  BBIOOPOK,
[OJYYEHHBIX B TIPOLIECCE pEIIeHMs] MPUKIAIHOW 3a1aud, M3YyYEHHs PEANbHOTO SIBICHHUS,
pelIeHMUsl 3a7aul U3 APYTUX YUeOHBIX IPEAMETOB;

e  OLIEHUBATh BEPOSTHOCTH PEATHHBIX COOBITHH M ABJICHUH B Pa3IMIHbIX CUTYalUsIX

TexcroBble 3aga4u

e Pemars mpocThie W CIOXHBIE 3aa4H, a TAK)KE 3a1a4d MOBBIIIEHHOW TPYIHOCTH H
BBLIJIEJIATH UX MAaTEMATUUYECKYO OCHOBY;

® pacno3HaBaTh pa3sHbIC BUJbI U TUIIbI 3a14a4;




®  HCIOJIB30BATh Pa3HbIE KPATKUE 3aIIMCH KaK MOJEIM TEKCTOB CIOXHBIX 3aa4 ¥ 3a/1a4
MOBBIIEHHONW CJIOKHOCTH ISl MTOCTPOCHHUS TIOMCKOBOM CXEeMbl M pEIleHHUs 3ajad, BBIOMPATH
ONTUMAJIBHYIO JUISl pacCMaTpUBAEMOM B 3a7a4e CUTyallMd MOJIEIIb TEKCTa 3a/1a4H;

e  pasziIMuarb MOJEIb TEKCTa M MOJENb PELICHHUs 3a/la4yd, KOHCTPYUPOBATh K OJHOMN
MOJIEJIH PEIIEHMS CIOXKHBIX 3a/1ayd Pa3Hble MOJENIH TEKCTA 3a1a4u;

e  3HATh U NPUMEHSTH TPU crIoco0a MoucKa pereHus 3aaa4u (0T TpeOoBaHUS K YCIOBHIO
M OT YCIIOBUS K TPEOOBAHUIO, KOMOMHUPOBAHHBIN);

e MOJEIMPOBATH PACCYIKACHUS IIPU ITOUCKE PEIICHHs 3a7a4 ¢ TOMOIIBIO Tpad-CXeMBbI;

e BBUIEIATH ATAlbl PELIEHUS 3a/1a4ud U COJEPIKAHUE KKIOr0 3Tarna;

e yMeTb BbIOMpPATh ONTUMAJIbHBIA METOA PELIEHUs 3aJadd U OCO3HaBaTh BBHIOOD
METO/ld, PacCMaTpuBaTh pa3/IMUHbIE METOAbl, HAXOAWTh pAa3HbBIE pELICHHUS 3a/ladd, €CIIH
BO3MOIKHO;

e  aHAJIM3MPOBATH 3aTPY/IHEHMUSI IPU PEIIEHUH 3a/1ad;

e  BBINOJHATE Pa3jIMUHbIE NTPeoOpa30BaHUs IPEJIOKEHHON 3a7aud, KOHCTPYUPOBATH
HOBBIE 3a7au¥ U3 JaHHOM, B TOM unciie OOpaTHBIE,

®  UHTEPIPETUPOBATL  BLIYMCIMTEIIBHBIE  pe3yJbTaTbl B 3amade, KCCIEN0BATh
[10JIyUEHHOE pellleHue 3a/1auu;

e [3MEHSTh YCJIOBME 3a7ad (KOJIMYECTBEHHbBIE WM Ka4eCTBEHHbIE JIaHHBIE),
MCCIIEI0OBATh H3MEHEHHOE IPe0Opa3oBaHHOE;

®  QHAJIM3MPOBATH BCEBO3MOJKHBIE CUTYaIlMU B3aUMHOTO PACIIOIOKEHHS IBYX 00BEKTOB
M M3MEHEHME MX XapaKTePUCTHUK IIPU COBMECTHOM JIBMJKEHMHM (CKOpPOCTh, BpeMsl,
pacCTOsIHUE).ITPU  pEllIeHUEe 3ajlay Ha JABM)KEHHE JBYX OOBEKTOB Kak B OJHOM, Tak U B
IPOTUBOIIOJIOKHBIX HAIPABIEHUSIX, KOHCTPYHPOBATh HOBBIE CUTYallMd HAa OCHOBE H3MEHEHUSI
YCIIOBUI 3a/1aui MIPU JIBUKEHUH 110 PEKE;

®  [CCIEOBATh BCEBO3MOXKHBIE CUTYALMU IPU PELIEHUH 3a7ad Ha JIBUKEHUE 10 PEKE,
paccMaTpUBaTh pa3HbIe CUCTEMbl OTCUETA;

e  pelath pazHOOOpa3HbIe 3a/1a4M «HA YaCTH;

e  pelrath ¥ 00OCHOBBIBATH CBOE PEIlIEHHE 3a7au (BBLAEIATh MAaTEMaTUHYECKYIO OCHOBY)
Ha HAXOJK/ICHUE YACTH YKCJIa U YMCiIa 10 €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIa Apo0H;

e  OOBSCHSITH MJICHTUYHOCTD 3aJ1a4 Pa3HbIX THUIIOB, CBSI3bIBAIOLIUX TPHU BEJIWYHMHBI (HA
paboTy, Ha TMOKYIKH, HA JIBUKEHHE). BBIACISITH 3TH BEJIWYMHBI U OTHOLIEHMS MEXIY HUMH,
IPUMEHSTh UX MPH PEIICHUHU 3a/1a4, KOHCTPYHPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB;

e  BJAJCTh OCHOBHBIMH METOJAMM PELICHUS 3a/1ad Ha CMECH, CILIABbl, KOHLEHTPAIUH,
HCIT0JIH30BATH UX B HOBBIX CUTYaIMsIX 110 OTHOLIEHHUIO K U3YyUEHHBIM B IIpoLecce 00y4eHus;

e  permarh 3aa4u Ha IPOIEHTHI, B TOM YHCJIIE, CIOKHBIE IIPOLEHTHI ¢ OOOCHOBAHUEM,

UCITOJIb3YsI pa3Hble CIIOCOOBL;



e pemraTh JOrMYECKHE 3a1a4d Pa3HbIMH CIOCOOAMH, B TOM YHCIIE, C JIBYMS Oy0KaM# U
¢ TpeMs 0JIOKaMK JTaHHBIX ¢ HOMOMIBIO Ta0JIHIL;

e pemarh 3ajaun 1O KOMOMHATOPUKE M TEOPUHM BEPOATHOCTEH HA OCHOBE
VMICTIOB30BAHMS M3YYEHHBIX METOI0B 1 0OOCHOBBIBATh PEIICHHE;

e  pelaTh HeCIOXKHBIE 331a4H 10 MATEMAaTHYECKOHM CTATHCTHKE;

e  OBJAIETH OCHOBHBIMH METOJIAMM PENICHHUs CIOKETHBIX 3ajad: apu()METHICCKHH,
anrebpaneckuii, epebop BapHAHTOB, FTEOMETPUIECKH, rpadUIECKui, IPUMEHATh X B HOBBIX
10 CPAaBHEHHIO C M3YYEHHBIMU CUTYaLUAX.

B n06CeOHeGHOI HeUZHU U NPU U3YYeHUU OPYZUX NPEOMEMO:

e  KOHCTPYHPOBATh HOBBIE Ui [AHHOH 3a1aud 3aJauHble CHUTYallMH C Y4ETOM
peanbHBIX XapaKTepPUCTHK, B YACTHOCTH, MPH PELICHMM 3ajad Ha KOHUCHTpAlWH, YdUTHIBATH
[TOTHOCTH BELIEeCTBa; perarh U KOHCTPYHPOBaTh 3a/a4i Ha OCHOBE PACCMOTPCHUS PEabHBIX
CUTYalMH, B KOTOPBIX He TpeOyeTest TOUHbIN BEIYUCIUTEIBHBIN PE3YIIBTAT;

e  pemarh 3ajlauu Ha ABIKEHHE 10 PEKe, PAcCMATPUBAas PasHbIE CHCTEMbI OTCUETa;

e  KOHCTpYMpOBaTh  3ajauHble  CHTyallud,  NpHOIMKECHHBIE K pealbHON
JIeUCTBUTEILHOCTH

I'eomerpuueckue GUIypbl

e  (CBOOOJHO ONEPUPOBATH TEOMETPHMYECKUMHU TIOHSTHSMH IPH PEHICHUH 331341 U
IIPOBEJICHMN MATEMAaTHYECKUX PAcCyKICHHH;

e CAMOCTOSITENBHO (POPMYIHPOBATH OIPEICICHHsS FEOMETPUUECKHX (DHUTYD, BELIABUIATH
FHTOTE3bl O HOBBIX CBOMCTBAX M INPU3HAKAX IEOMETPUUECKUX (QUTYp ¥ OOOCHOBBIBATH HIIM
orposepraTh ux, 0000IATh MM KOHKPETU3UPOBATH PE3YJILTATBI Ha HOBBIC KIIACCRI duryp,
IPOBONTH B HECTIOIKHBIX CIIyJasx KIacCH(QUKAIKMIO GUTYP IO pasTHYHBIM OCHOBAHUIM;

e LCCIIEI0BAThH YEPTEIKH, poouat KOMOWHAIUU dburyp, U3BJIEKATD,
MHTEPIIPETUPOBATE U IPe00pa3oBbIBAaTH WH(POPMAIINIO, TPEJICTABIECHHYIO Ha YCPTEeXKax;

e  pemaTh 3aJa4d eOMETPUUECKOro COMEPIKAHMUS, B TOM YHCJIE B CHATYyalHsX, KoI'la
QJITOPUTM PELICHHUs] HE CIENYET sIBHO U3 YCIOBHS, BBIIOJHSITH HEOOXOAUMBbIE Ul PELICH™S
3a/aud  JIOTIOJTHUTEIbHBIE [TOCTPOCHMsI, HCCIEN0BATh BO3MOMKHOCTH IPUMCHCHHS TEOPEM H
dopmyIT AUIst pelenus 3a1a4;

e (DOpPMYJIMPOBATH U TOKA3bIBATH [EOMETPHUECKHE YTBEPIKICHHUSL.

B n06CeOHesHOIl HeUu3HU U NPU U3YHeHUU OPY2UX NPEOMemos:

e  COCTABITH C UCIOJB30BAHHEM CBOMCTB T€OMETPHYECKHMX (QUTYp MaTeMaTHYECKhe
MOJIeNM JUIs pelleHusl 3a1ad HPAKTUYECKOro XapakTepa M 3ajaq M3 CMEKHBIX JUCHHUILIMH,
yceIIe10BaTh MOJIyYeHHbBIE MOAETH U HHTEPIIPETUPOBATE PE3YJIbTAT

OTHOmeHus

L BrageTs noHsITUEM OTHOLICHHU S KaK MEXIIPEAMETHBIM




e CBOOOJHO OINEPUPOBATH MOHATHSIME: PABEHCTBO (GHUTYD, PaBHbIE GUIYPhI, PABEHCTBO
TPEYrOALHUKOB, TAPaIEILHOCTh IIPSAMBIX, NEPHEHAUKYIAPHOCT MPSMBIX, YIJIBI MEKIY
NPSAMBIMM, MEPIEHIMKYISAp, HAKIOHHAs, MPOeKnus, moaodue Quryp, mnomoOHbie (GUrypsl,
110100HBIE TPEYTOIbHUKH;

®  JCIIOJB30BAThL CBOWCTBA MOA00MS U paBeHCTBA (DUTYp HIPU PEIIEHUH 3a/1a4;

®  [0Jb30BATLCS CUMMETPHSIME IIPU PELICHUH 3aa4 [IEPEHECTH B IPe0Opa30OBaHMUS.

B noeceonesnoii ycuznu u npu uzyueHUuU Opy2ux npeomemos:

e  JCIIOJIL30BATh OTHOIICHHUS JUISI TIOCTPOCHMsS M MCCIIEJ0BaHMsS MaTeMaTHYCCKUX
MoOJielIeH 00BEKTOB PeaTbHON KU3HU

M3mepeHust 1 BBIYHCICHUS

e Cpo0OJHO OIEpPUPOBATH MOHATHSIMHU JUIMHA, IUIOLIALb, OOBEM, BEIMUYUHA yrja Kak
BEJMYMHAMM, MCIIOJIH30BaTh PABHOBEIMKOCTh U PABHOCOCTABIEHHOCTh NPH PEIICHUH 3aad Ha
BLIYMCIICHHUE, CAMOCTOSTEILHO MOJIYYaTh ¥ UCIOb30BATE (POPMYJIBI IUI BEIYMCIICHHH TIIOIAACH
1 00BEMOB (QUryp, CBOOOIHO ONEPHPOBATh IIMPOKUM HAOOpPOM (OPMyJN Ha BBIYMCIIEHHE MpH
PELIEHNH CIIOXKHBIX 38184, B TOM YHCIIe U 33/1a4 Ha BBIYUCIIEHHE B KOMOMHALUAX OKPYKHOCTH H
TPeyrojibHUKA, OKPYKHOCTU U UETBHIPEXYTOJILHUKA, & TAKIKE C IPUMEHEHUEM TPUTOHOMETPHH;

e  CaMOCTOSTEIIBHO (POPMYJIUPOBATH IMIIOTE3BI U IIPOBEPATH UX JOCTOBEPHOCTE.

B noeceonesnoil sxcuznu u npu u3yd4eHuUu Opy2ux npeomemos:

e cBOOOZHO omepupoBaTh (OpPMYJIAMH IPU pEUIeHHH 337ad B JPYIHX Yy4eOHBIX
[IpesIMeTax M IpH MPOBEICHUN HEOOXOIMMBIX BEIMUCIECHUN B PEAIbHOM YKU3HU

ITocTpoenus

e  OmepupoBaTh TOHSTHEM HaAOOpa DIEMEHTOB, ONPENEIAIOIUX IEOMETPHUECKYIO
durypy,

e  BjajeTh HAOOPOM METOOB IIOCTPOCHUM uﬁpKyHGM W INHENKOM;

®  [IPOBOJHUTH AHATN3 U PEATM30BBIBATH HTAIlbl PELIEHUS 3a1a4 Ha TIOCTPOCHHUE.

B noeceOneeHol dcusHu u npu U3y4eHuu opy2ux npeomemos:

®  BBITOJIHATH MOCTPOEHUSI HA MECTHOCTH;

e  OLIEHUBATH Pa3MEPhl PeaTbHBIX 00BEKTOB OKPYKAIOLIEr0 MUPa

IIpeodpasoBanus

o OmnepupoBaTh JBIKEHHSIMH U IIPEOOpPA3OBaHUSAMH  KaK  MEXIPEAMETHBIMH
HOHSITUSIMH;

e  OIEPUPOBATH MOHATHEM JBUKEHHUsI U IIPeoOpa3oBaHuUs MOA00Us 17 000CHOBaHHUIL,
cBOGO/THO BIAJETh IPHEMaMH TOCTPOCHMUs (pUTYpP ¢ HOMOIIBIO IBMKEHHH M TpeoOpasoBaHuUs!
M0106MSs. a TaK)Ke KOMOMHAIIMSIMY JIBHKEHHM, JBUYKCHUN U TTpeoOpa3oBaHuil;

e  JCIOJNBL30BAaTh CBOMCTBA JABMOKEHMH U mpeoOpa3oBaHWi I MPOBEICHHS

000CHOBAHMS U J0KA3aTe/IbCTBA }/TBG}’))KIIGHI/Iﬁ B I'€OMETPUHU U JIPYT'UX y‘—I€6HLIX npeamMeTax.




B noeceOHegHOl HCU3HU U NPU U3YUEHUU OPYZUX HPEOMEMOE:

® TPUMEHSTH CBOWCTBA JABMKEHUH M MPUMEHATH NOJOOHE i1 IOCTPOCHUH W
BBIYHCIIEHNH :

BexkTopbl 1 KOOpAUHATHI HA MJIOCKOCTH

e (Cpo0OOmHO oOmIEpUpPOBaTH MOHSATHUSIMM BEKTOp, CYMMa, pPa3HOCTh BEKTOPOB,

INPOU3BEACHHUE BCKTOpa Ha 4YMUCIO0, CKaJSPHOC IIPOM3BCIACHHUE BCKTOPOB, KOOPAMHATHEI Ha
[IJIOCKOCTHU, KOOPpAMHATBI BEKTOPA,

@® Brnaners BCKTOPHLIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTH IS PCHICHUS 3ada4d

Ha BBIYMCIICHUE U JJOKa3aTeJILCTBA,

e BBITTOJIHATE € TTOMOIIBKO BEKTOPOB M KOOPAUHAT AOKA3aTCJILCTBO H3BCCTHLIX CEMY
FeOMETPHUYICCKUX Q)aKTOB (CBOI‘/JICTBa CpCAHUX HHHHﬁ, TCOPEM O 3aME€HATCJIbHBIX TOYKax U T.H.) u
[1oJiydaTtb HOBBIC CBOMCTBA U3BECTHBIX (bI/Ipr;

@ HCIIOJIL30BaThL YPaBHCHUS (IJI/Ipr JUIA pCHICHU 3adad U CaMOCTOATCIIbHO COCTABJIATD

YpPaBHEHUsI OTJIEIbHBIX TIIOCKAX (QUTYD.

B noeceonegHoll JcusHu u npu u3yHeHuU Opy2ux npeomemos:

L MCIOJIE30BATH TOHATHA BCKTOPOB W KOOPpAHUHAT JJISA PCHICHUS 3a[da4 I10 (bHBI/IKe.

reorpaGpuu 1 IpyruM yaeOHbIM IpeIMeTam

”CTOpI/Iﬂ MaTEMATHKH

e [loHMmars MaTeMaTHKy Kak CTPOrO OPraHU30BAHHYIO CUCTEMY HAy4HBIX 3HAHHH, B
YACTHOCTH BJIQJIETh MPEJACTABICHUSIMU 00 aKCHOMATHYECKOM IIOCTPOCHHH TE€OMETpPUU U
[EPBUYHBIMU MIPEACTABIEHUSIMU O HEEBKIIMIOBBIX TE€OMETPUSX;

®  paccMaTpyBaTh MATEMATHKy B KOHTEKCTE WCTOPHHM pPasBUTHs LHMBUIM3ALHH H
UCTOPUHM PA3BUTHUS HAYKH, TOHUMATh POJIb MATEMATHUKHU B pa3BUTUH Poccun

MeTO[ILI MaTeMaTHKHA

® Brmagers 3nammamu o PasJIMYHBIX  METOHax 000CHOBaHHUs MaTeMaTHUYSCKUX

yTBepH(,Z[eHI/Iﬁ H CaMOCTOATECIILHO NPUMCHATD UX:

® BJIQJIETh THUITOJOTUEH 3aja4 U MOJIL30BATHCI dTOU TUIOJOTHEH npu BBI60p€ METOaa
peHICHUSL,

® XapaKTepu3oBaTh MMPOU3BCACHUA HCKYyCCTBa C y‘-IéTOM MaTEMATHUYCCKUX
BaKOHOMGpHOCTCﬁ B npupoae, MCIIOJIb30BaThb MaTEMATUYCCKUEC 3aKOHOMEPHOCTH B

CaMOCTOSATCIIbHOM TBOPUCCTBE.

dopmbl oOprauu3any 00pa3oBaTeIbHOro mpouecca
OcnoBnas (Gopma opraHusanii yaeOHOro mporecca — ypok. B miaHupoBanun y4eOHOro marepuana, a
TAKIKE B 3aBUCUMOCTH OT LIEJIH YPOKa UCIIOJIb3YIOTCS CIIEIYIOIIUE TUIIBI U (DOPMBI IPOBEAECHHUS YPOKOB:
- YPOK M3YYEHUsI U MEPBUYHOTO 3aKPEIUVIEHNUS 3HaHUN (YPOK-JIEKIIMS);

- VPOK 3aKperjieHus HOBBIX 3HAHUH U BBIPAOOTKH yMEHUH




- ypok 0606IIEHUs U CHCTEMATH3alN) 3HAHUH (YPOK-IPAKTUKYM);

YPOK [IPOBEPKHU, OIIEHKH U KOHTPOJIsl 3HAHUH

YPOK KOPPEKIIMHU 3HAHKMA;

KOMOMHMPOBAHHBIN YPOK;
YPOK IPUMEHEHHS 3HAHUI (YPOK-HUCCIIET0BAHME)

- ypok B (popMe COPEBHOBAHUHI 1 UTP

MeTobl 1 QOpPMBI OOYUCHHUS:

- 37IeMEHTBI JMaJ0r0BOM, UTPOBOHA, ITPOOIEMHON TEXHOJIOTHH;

SIIEMEHTHI PA3BUBAIOIIET0 O0YyUEHUS;
nuanor, Oecena, TpobOJIeMHBIE 3aJaHus, HaOIIOJEHME, paccKas, BBIIIOJIHEHHE TBOPYECKHX pabor,

VIIpaKHEHW, TIPAKTHKYMbI, padoTa ¢ TEKCTOM, paboTa ¢ HIUTFOCTPaTHBHBIM MAaTepHaioM, padota ¢
anropuTMamu, paboTa ¢ Tabauiet, TPEHHHT, IPOBEPOUHBIE, KOHTPOIbHBIE PAbOThI, padoTa ¢ y4eOHUKOM,
(pomTanbHBIE  onpoc, paboTa ¢ ONOPHBIM MaTepHajoM, paboTa CO CIPABOYHOM JIMTEPATypoH,
pa3zHoOOpa3HbIE BUIBI CAMOCTOSTENILHBIX PAOOT.

1.6 Mecto y4eOHOro npeaMera B y4eOHOM IJIaHe.

BasucHblli  yueOHbIH (00meoOpa3oBaTebHbIA) IJaH Ha H3yYCHHWE MaTEMaTUKH B
OCHOBHOM IIIKOJIE OTBOMHUT 5 YueOHBIX YacOB B HEJCTIO B TEUCHHE KaXKIOro roma oOydeHws,
Bcero 850 ypoKoB.

CormacHo Ga3uMcHOMY IIaHy B 5-6 Kiaccax usydaercst mpeaMmer «Matemaruka», B 7-9

KJraccax rmapanjie/;IbHO U3Y4arOTCs IIPEAMETRI « Anre6pa>> " « FSOMeTpI/ISD).

Knacenr IIpeamersI KosuuecTBo yacoB
5- 6 MatemaTuka 340
7-9 Anrebpa | 306
['eometpust 204
Bceero 850

1.7 Yue6Ho - MeTOAHYECKHE CPeICTBA 00y4YeHHUsl.

HopmamugHnvie 00KymeHnl
1.DejepabHblil FOCY IapCTBEHHBIN 00pa30BaTeNbHbIH CTaHIapT OCHOBHOIO 00I1Iero
0o0pa3oBaHusl.
2. TIpuMepHBIe IPOrpaMMbl OCHOBHOTO o01uero obpasosanus. Martemaruka.(CTaHapTe!
Broporo nokosenwus.) — M.: IIpocserenwue, 2010.
3. Maremaruka: mporpammbr:5-9 knacesl/ AT Mepask, B.Bb.Ilononckuit, M.C.5xup,
E.B.Byuko (Anropurm ycnexa)M.:Benrana-I'pad, 2013.
Yueono-memoouueckuit Komnjiekm
1. MaTemaThka:5 Kiacc: YUeOHHK JIs ydarmuxcs 0011eo0pa3soBaTeIbHbIX YIPEKAEHUHN /
A.I' Mepansk, B.B.ITononckuit, M.C.Sxup. — M.:Bentana-I"pa,2016.
2. MaremaTuka:S Kiace: IUJIaKTHUECKHe MaTepralbl: COOPHUK 3a1a4d ¥ KOHTPOJIBHBIX
pa6ot / A.I'.Mep3isik, B.b.ITononckuit, M.C Sxup. — M.:Benrana-I'pad,2016.



3. Maremaruka:5 xiace: padouune terpaau Ne 1 u 2 / A.I'.Mep3mnsak, B.b.ITononckui,
M.C Sxup. — M.:Benrana-I'pad,2013.

1. Marematruka:S kiacc: Meronnueckoe nocobue / E.B.bynko, A.I'.Mep3snsk,
B.b.ITononckuit, M.C.Axup. — M.:Bentana-I'pad,2013.

2. Marematuka:6 Kiaacc: ydeOHUK JJIsl ydalluxcsi 0011e00pa30oBaTeIbHBIX YUPEIKICHHH /
AL Mepsmax, B.b.IToronckuit, M.C.Skup. — M.:Benrana-I"pad,2017.

3. Maremaruka:6 Kjacc: IUIaKTHYECKUE MaTepUallbl: COOPHUK 337129 U KOHTPOJIbHBIX
pabor / A.I'.Mep3isik, B.b.ITononckuit, M.C.Sxup. — M.:Benrana-I"pa,2016.

4. Maremaruka:6 kiacc: padouue tetpaaud Ne 1 u 2/ A.I'.Mepaisik, B.B.Ilonorckuii,
M.C Hxup. — M.:Benrana-I"pad,2013.

5. Maremaruka:6 xkinace: merogudeckoe nocodue / E.B.Bymko, A.I'.Mep3sik,
B.b.ITosnonckuit, M.C.Skup. — M.:Benrana-I"pad,2013.

6. AureOpa: 7 kjacc: y4eOHUK JUIsl y4aluxcsl 001eodpa3oBaTeIbHBIX YUPEKICHUH/
A.I' Mepsmsix, B.b.Ilononcknit, M.C.fxup. — M : Benrana-I'pag, 2017.

7. Anrebpa: 7 xiacc: TMAaKTHYECKHE MaTepHalibl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX paboT/
Al Mep3msx, B.b.Ilononckuit, M.C.Skup. — M : Benrtana-I'pad, 2017

8. Aunrebpa: 7 kiacc: meronuueckoe nocodue/E.B.bynxo, A.I'.'Mepznsk, B.B.Ilononckui,
M.C . Axup. — M : Benrana-I'pad, 2013.

9. Aunredpa: 8 Kiacc: ydeOHHUK JUlsl ydalluxcst 0011eo0pa3oBaTeTbHBIX YUPEKICHHH/
Al Mepaznsax, B.b.Ilononcknit, M.C.fxup. — M : Berrana-I'pag, 2013

10. Anrebpa: 8 kinacc: quIaKTHUECKUe MaTepHasbl: COOPHUK 3a/lad ¥ KOHTPOILHBIX paboT/
Al Mepsnax, B.b.Ilononckuit, M.C.Sxup. — M : Benrana-I pag, 2013.

11. Anredpa: 8 kiace: metoauueckoe mocodue/E.B.bynko, A.I'.Mepssax, B.B.ITononckuii,
M.C.Skup. — M : Benrana-I'pad, 2013.

12. AusreOpa: 9 kilace: ydeOHUK Ul ydaluxcs o0Imeo0pa3oBaTeIbHbIX YUpeKIeHni/
AT Mepsnsax, B.b.Ilogonckuit, M.C.fxup. — M : Benrana-I'pag, 2014.

13. Anrebpa: 9 kjnacc: IMIaKTUUECKHE MaTepHalIbl: COOPHUK 3a/1ad ¥ KOHTPOJILHBIX paboT/
AT Mepsnax, B.b.Ilogonckuit, M.C.Sxup. — M : Benrana-I'pad, 2014. '

14. Anrebpa: 9 knacc: meroandeckoe nocobue/E.B.byiko, A.I'.Mepsmsax, B.B.ITononckuit,
M.C Axup. — M : Benrana-I'pad, 2014.

15. I'eomeTpus: 7 Kiacc: yueOHUK JUis yyamuxcs odmeobdpasoBaTenbHbix mkoit/ JI1.C.
Aranacss, B.®.byty3os u np.- M: «IIpocemenuey, 2017

16. I'eomeTpus: 8 kiace: yueOHUK JUIsl ydaruxcst oduieodpasoparenbHbix mxos/ JI.C.
Atanacst, B.®.ByTy3os u ap.- M: «IIpoceemenue», 2017

17. 'eomerpus: 9 Kilacc: yueOHUK JUId ydanuxcs obmeobpaszosarensabix mkos/ JI.C.
AtanacsH, B.®.byry3os u np.- M: «IIpocerenuey», 2017

Cnpasounsie nocoous, HAYYHO-NONYIAAPHAA U UCMOPUYECKAA TUMEPAMYPa
baspun 1.U., ®pudyc E.A. Crapurnsle 3anaun. — M: IIpocsemenue, 1994,
2. T'aBpunosa T.JI. 3annvatensras matemaruka : 5-11 kimaccer. — Boarorpan: Yaurens,
2008.
3. Jlesurac I'.I". Hectanmaprasie 3anaun mo maremaruke. — M.: UJIEKCA, 2007
4. ®apros A.B. Matematnueckue oJIuMINaab! B mKoie: 5-11 kmaccsl. — M.: Alfpuc-
Ipecce, 2005.
5.http://www .kvant.info/ Kypuan «Ksanry
6.1 uuyeun JI.@. 3a crpanunamu yaeOnuka anredpsl. — M. : IIpocsemmenue, 2010
7.yces B.A. CoopHuK 3a1a4 110 reoMeTpun:5-9 xiaccsl.-M:Onunke 21 Bex:Mup u
obpazosanue,2005
8.1lotia J{oie. Kak pemrats 3anauy? — M.:I1pocsemenwne, 1975.
9. Ulapvieun H.D., Epeanscuesa J1. H. Harnaanas reomerpus. — M.:MHUPOC, 1995

1.8 KpuTepuu u HOpMbI OllEeHKH.

0L(€lll<(l NUCbMEHHbIX KOHMPOJIbHbIX paﬁom Oﬁy‘l(lmuﬂlXC‘Il no mamemamuke.



. OTBET OLIEHUBACTCS OTMETKOM «5», €CIIu:

. paboTa BBIIOJIHEHA MTOJHOCTHIO;

. B JIOTUYECKHX PACCYKICHUSX U 00OCHOBAHUH PEIICHHsI HET POOEIOB U OIIHOOK;

° B PEIICHUH HET MAaTeMaTHUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMCKA,
KOTOpast He SIBJISIETCS CJIeICTBUEM He3HAHUS MIIM HEIOHUMaHUs y4eOHOTro MaTepHara).

. OTtMmeTka «4» CTaBUTCS B CIEAYIOMIUX CIIydasx:

. paboTa BBITOIHEHA [OJHOCTHIO, HO 00OCHOBAHHUS 1IATOB PEILEHMs HEJOCTATOYHEI
(ecnm ymenue 0O0CHOBBIBATH PACCYIKICHHUS HE SBISUIOCH CIELUAIbHBIM 00BEKTOM IIPOBEPKH);

. JIOTYLIEHBI OlHA OTHMOKA UM €CTh JBa — TPU HENOYETA B BBIKJIAJAKAX, PUCYHKAX,
ueprerkax WM rpadukax (eciam 9TH BHUABI PabOT HE SBISUIMCH CIEUUAIbHBIM OOBEKTOM
MPOBEPKH ).

. OTMmeTKa «3» CTaBUTCS, ECIIN:

. jgonyieHo 6Ooiee omHOW omuOKM uiau Oojlee IBYX — TpeX HEIOYETOB B

BBIKJIAJIKAX, YepTekax WM rpadukax, HO oOydaromuics obranaeT o0s3aTeIbHbIMU YMEHUAMHU
10 HPOBEPSEMON TEME.

o OTMmeTKa «2» CTaBUTCS, €CIIU:

. JIOIYIIEHBI CYNIECTBEHHBIE OIMMOKM, IOKa3aBLIME, YTO OOydYarOWIMHCSA HE
obmagaeT 00s3aTeIbHBIME YMEHUSIME 110 JaHHOU TeME B ITOJIHOM MepeE.

01481-1/([[ YCHIHbBIX ONl6enos 06y‘l(llOM4LLVC}1 no mamemamukxe

. OTBeT OLIECHUBACTCSI OTMETKOH «5», €CIH YUEHUK:

o [OJHO packpell COAEp)KaHWE Marepuasa B 00BEME, IPelyCMOTPEHHOM
pOrpaMMoit 1 y4eOHUKOM;

. U3JI0KMJT MaTepHal TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3YSl MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIIUKY, B OIIPEJIE/IEHHON JIOTHYECKOH IIOCIE0BATEILHOCTH,

. MPABHUIILHO BBIMTOJHUII PUCYHKH, UEPTEKH, IPAPUKH, COIIyTCTBYIOUIUE OTBETY;

. moKasajg yMEHHE HWJUIIOCTPUPOBATH TEOPUI0  KOHKDETHBIMU  IIPHUMEpAMH,
NPUMEHSTH €€ B HOBOM CHTYallMH [1PY BBIIOJIHEHHH IIPAKTUYECKOTO 3aIaHMs;

. NPOJAEMOHCTPUPOBATT 3HAHUE TEOPUM PAHEE H3YUEHHBIX COIYTCTBYIOIIMX TeM,
ChOPMUPOBAHHOCTD M YCTOMUMBOCTh MCIIOJIB3YEMBIX IIPH OTBETE YMEHHUH U HABBIKOB,;

. OTBEYAJl CAMOCTOSTENbHO, 0€3 HAaBOAAIIUX BOIIPOCOB YUUTEIIS;

. BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH IIPH OCBELIEHWH BTOPOCTENEHHBIX BOIIPOCOB
WJTH B BBIKJIAJKaX, KOTOPBIE YYEHHUK JIETKO MCIIPABUII IIOCIIE 3aMEUaHUs yUUTEI.

. OTBeT OIEHMBACTCS OTMETKOM «4», €Ciu - YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHHUSIM Ha OIEHKY «5», HO IPU 3TOM UMEET OJMH U3 HEJOCTATKOB!

. B M3JIOYKEHWH JIOTYIIEHBI HeOObIIHNE POOEbl, HE HCKA3UBIIEE MATEMATUYECKOE
cojJiepKaHue OTBETA;

. JOTIYLIEHBI OJIMH — J(BA HEJ0YeTa IPU OCBELIEHWHM OCHOBHOIO COJIEp)KaHUs
OTBETAa, UCIPABJICHHBIE NTOCIIE 3aMEYAHUS YUUTEIS;

o JONYILIEHbl  ommOKa wiau  Oojiee  JBYX  HEJOUYETOB P  OCBEIIEHUU
BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAJAKAX, JIETKO HCIPABJICHHBIE IIOCIIE 3aMeyaHus
YUHTEJISI.

. OTmeTka «3» CTaBUTCS B CIIEIYIOMIUX ClIydasx:

. HEIOJIHO  PAcKpPBITO  COJepyKaHWe  MaTrepuana  (CouepikaHue  U3JI0XKEHO

(parmeHTapHO, HE BCErja IMOCIENOBATENbHO), HO IOKa3aHO oOllee MOHHMAaHUE BOIpoca H
[POJIEMOHCTPUPOBAHBI  YMEHUsI, JOCTATOYHBIE JUISI YCBOGHHUs NIPOrpaMMHOIO MaTepuasia
(onpenernierbl « TpeboBaHUAMH K MaTeMaTHUECKOW MOArOTOBKE OOydYarOLIMXCs» B HACTOSIIEH
rporpamMmme 1o MaTeMaTHKe);

. WUMEJIUCh 3aTPYIHEHUS WK JOIYLIEHB! OIIUOKN B ONPENEICHUM MaTEMaTHYeCKON
TEPMHUHOJOTHH, YepTexkax, BBIKIAJKaX, MWCIPABICHHBIE IIOCJIE€ HECKOJbKMX HABOISILUX
BOTIPOCOB YUMTEIs;

. YUCHUK HE CIpaBWiICS C IIPUMEHEHHEM TEOPUU B HOBOH CHUTyallM IIpu
BBLINOJIHEHUH  MPAKTHYECKOrO 3aJaHusl, HO BBITOJHUI 3aJaHus 00s3aTeIbHOIO YPOBHS
CJIOYKHOCTH 110 JIAaHHOH TeMe;

*
W




. [IPU TOCTATOYHOM 3HAHUM TEOPETUYECKOr0 MaTrepHasa BhISIBIICHA HEA0CTaTOYHAs
c(pOPMHPOBAHHOCTH OCHOBHbBIX YMEHHMH U HABBIKOB.

. OrMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

. HE PACKPBITO OCHOBHOE COZIEpIKaHKHe yueOHOro MaTeprara;

. OOHApY)KEHO HEe3HAaHWEe YYEHMKOM OONbIIed MM Hambojee BaKHOW YacTH
yueOHOTO MaTepuala;

. JONYIIEHBl  OMMUOKM B ONPEACIEHHHM  IIOHATUH, IPH  HCIOJIB30BAHUM

MaTeMaTHYecKOH TEPMUHOJIOIHH, B PUCYHKAX, YepTeKax WK rpaduKax, B BhIKIAIKAX, KOTOPbIC
He MCIPABIICHBI M10CTI€ HECKOJIBKUX HABOIALIUX BOIPOCOB yUHTEIIS.
Obwan Kaaccupukayus ouiuooK.

. Ilpu oleHKe 3HAHWN, YMCHUH U HABBIKOB O0YYaIOLIMXCs CIEIYET YIUTHIBATH BCE
omubxu (rpyoble U HErpyOble) U HENOUETHL.

I'pyObIMU CYHTAOTCS OMIMOKH:

“ HE3HAHME OIPEJCIICHUS] OCHOBHBIX IIOHATHM, 3aKOHOB, IIPABWJI, OCHOBHWIX
MOJOKEHUI Teopyn, HezHaHue (OpMys, OOLICIPUHATBIX CHMBOJIOB O0O3HAUYCHUN BETUYUH,
CAMHULL UX U3MEPEHNSI,;

= HEe3HaHWE HAMMEHOBAHHUH €IMHULL H3MEPEHMUS;

. HEYMEHHE BBIICIUTh B OTBETE ITIABHOE;

. HEyYMEHNe MIPUMEHSTh 3HAHUS, AITOPUTMBI JIJIsl PELICHUs 3a/1a4;

. HeyMEHHE Je1aTh BEIBOIBI U 0000IIEHNS;

. HEYMEHHE YUTATh U CTPOUTH FPapUKH;

° HEYMEHHE 0JIb30BAThCS IEPBOUCTOYHUKAMH, yIEOHUKOM M CIIPABOYHUKAMH;
. MOTEPsT KOPHS WX COXPaHEHUE IIOCTOPOHHETO KOPHSI;

. orOpackiBanue 0e3 0O0OBICHEHUH OHOI0 U3 HUX;

. paBHO3HAYHBIE UM OLIMOKH;

. BLIUMCIIATENLHBIE OIIUOKH, €CITH OHU HE SIBJISIIOTCS ONTHUCKOM;

. JOrHYECKHe OLUIMOKH.

K HerpyonimM omu0Kam cjieayer OTHECTH:

. HETOYHOCTH  (DOPMYJIMPOBOK, OIPEJIECICHUN, IOHATUHM, TEOpHH, BBI3BaHHAs

HEMoJIHOTOM 0XBaTa OCHOBHBLIX MPH3HAKOB OMPEAETSIEMOro MOHATHS WM 3aMEHOM OJHOIC -
JIBYX M3 9TUX MPU3HAKOB- BTOPOCTENIEHHBIMH;

e HETOYHOCTH rpaduxa;

° HepalUoOHaIbHBI METOJ pelICHHs 3aladd WM HEJOCTaTOYHO IPOIyMaHHbINA
rian  oreera  (HapylleHWe — JIOMKH, IOJMEHAa  OTAENBHBIX  OCHOBHBIX  BOIIPOCOB
BTOPOCTETICHHBIMHU );

. HepaIMOHATIbHBIE METO/IbI PA0OTHI CO CIIPABOYHON M APYrOM JIUTEPATyPOH;
° HEYMEHHe peliarh 3a/a4uu, BEITOTHATE 3alaHus B 00IIEM BUJIE.
Henoueramu siBsirores:

° HepannoHAIbLHBIC TPUEMBI BEIUUCIEHUH 1 IpeoOpa3oBaHu;

e HeOpeIKHOE BBITIOJHEHHUE 3arucell, yepTexeil, cxeM, rpagukos.

2. Conep:xanue yueOHOIo npeamera:

Cooeporcanue Kypca mamemamuu ¢ 5—6 Knaccax

HarypajbHublie yuciaa 1 HYab

HarypaabHbIil psig yHce] 1 ero CBOMCTBA

HarypanbHoe 4uciio, MHOKECTBO HATYPaTbHBIX UHCEN M €ro CBOMCTBa, U300pakeHue
HATYypabHBIX YHCE]T TOUKAMM Ha YHUCIOBOM IpsAMo#. McmonbzoBanue CBOWCTB HATypallbHBIX
qHCesl B pEIIeHUH 3a1a4.

3anuch U YTEeHHUE HATYypPaJbHbLIX YHCEI

BE R T




Paznuune Mexay OM(poit ¥ umcrmoMm. II03WIMOHHAS 3alMCh HATYpajlbHOTO UMCIA,
MOMECTHOE 3HauYeHHEe HUQPBI, paspsiabl U KJIAcChl, COOTHOILICHHE MEXIY ABYMsI COCEIHUMH
pa3psiAHBIMM €IMHUITAMH, YTEHUE U 3alIUCh HATYPAJIbHBIX YUCE.

Oxpyriaenue HATYPAJIbHBIX YHCEJT

HeobxoaumocTs okpyriieHus. [[paBuio okpyrieHus HaTypaibHbIX YUCEI.

CpaBHenue HATYpAJBHBIX yHce] U yucja ()

[lonsitue 0 cpaBHeHMM ABYX 4YMCeNl, MaTeMaTH4ecKas 3aluch CpPaBHEHWM, CITOCOOBI
CPaBHEHHsI YUCEIL.

JlelicTBYSI ¢ HATYPAJIHLHBIMH YHCJIAMH

Ci0’)keHuE W BBIYMTAHUE, UX KOMIIOHEHTBI, CBSI3b MEXIY HUMH, HAXOXKJAEHUE CYMMbl U
Pa3HOCTH, M3MEHEHME CYMMBlI M PA3HOCTH IIPU HM3MEHEHWHM KOMIIOHEHTOB CIIOKEHUS WU
BBIUUTAHUSI.

YMHOKEHHE U JIeJIeHUE, UX KOMITOHEHTBI, CBSI3b MEXIY HUMU, YMHO)KEHHUE U CIIOKECHHE B
CTOJIOMK, JIEJICHUE YrOJIKOM, MpOBEpKa pe3yibTaTa C MOMOIIBIO MPUKUIKA W O0O0pPaTHOIrO
nefcrsus.

[lepemecTuTebHBII M COYETATENBHBIA  3aKOHBI  CJIIOXKEHHsST W YMHOXKEHMS,
pacrpeae/nTeIbHbIA 3aKOH YMHOXKEHUS, 000CHOGAHUE AN2OPUMMOE GbINOJHEHUS OeUCMEUIL.

CreneHb ¢ HATYPAJBLHBIM MOKa3aTeIeM

3anuch ymuciia B BUJE CYMMBI pa3psiIHBIX CllaraéMbIX, MOPSIIOK BBITOTHEHUS IEHCTBUH B
BBIPQKEHMSIX, COJIEPKALIMX CTElEHb, BBIYMCICHUE 3HAUEHUH BBIPAKEHUH, COAEpIKALIIX
CTEICHb.

YucnoBbie BbIPAKEHUSI

YucrioBoe BeIpakeHNE U €0 3HAUEHUE, MOPSIIOK BRITOJIHEHUS JeHCTBHM.

Jlenenne ¢ ocTaTKOM

Henenne ¢ ocraTtkoM M 0e3 ocTaTka Ha MHOXECTBE HATYypalbHBIX YHCEJ, CBOMCTBA
JIJIEHUs ¢ OCTaTKOM. [IpakTueckue 3aj1auu Ha JIEJIEHHE C OCTATKOM.

CpoiicTBa 1 IPU3HAKH 1€JTUMOCTH

CBOMCTBO JEIMMOCTH CYMMBI (Pa3HOCTH) Ha Yuco. [[pu3HaKu aenumMocT Ha 2, 3, 5, 9,
10. Ipusnaxu Oenumocmu na 4, 6, 8, 11. Obocrosanue npusnaros Oerumocmu. Perrenue
[PaKTHUECKUX 3a/1a4 C TPUMEHEHUEM TTPU3HAKOB JICTTUMOCTH.

Pa3iroskeHune yuesaa Ha NpocThie MHOKUTEIU

[IpocTbie U cocTaBHBIE YUCTA, peuemo Ipamochena.

PaziojkeHne HaTypaIbHOTO YKciia Ha MHOKUTENH, Pa3I0KEHUE Ha TIPOCThIE MHOKHUTEIH.
Koauuecmeo oeaumeneti qucid, npoyecc pasiodCenuss Hd MHOCUment, npeocmasienue 00
OCHOBHOU meopeme apuphmMemuru.

Anredpanyeckue BbIpasKeHU s




Vcnonp3oBanue OYKB JUist 0003HAYCHUS YUCEIT, BBIYUCICHNE 3HAYEHUsI alreOpandeckc o
BBIP@KEHUS, TPUMEHEHNE ajlreOpandecKuX BBIPAKEHUH Ul 3aIllMCH CBOMCTB apu(pMETHYECKHX
JeHCcTBUH, MpeoOpa3oBaHue aaredpandeckuX BEIPAKCHUH.

JlesmiTe/ i U KPaTHBIE

JlenuTens U ero cBO¥cTBA, OOIUN AeTUTEb, HAUOOJBIIUK OOLIMNA JNeIUTeNb, B3aUMHO
IPOCThIE YKCIIA, HAXOXKIeHHe HauOoIbIero odmero aeaures. KpaTtHoe u ero colcrsa, od1uee
KpaTHOE, HauMEHbIIIee 001Iee KpaTHOE, CII0COOBI HAX0XKIEHUST HAUMEHBIIEr0 O0IEro KPaTHOro.

Apodu

OO0bIKHOBEHHbBIE IPOOH

Jlons, yacth, apodHOe uyHcio, JpoOb. [IpoOHOE 4YHMCIO Kak pe3yjabTaT [eJICHUs.
[IpaBuiibHbIE U HEMIPABUIIbHBIE IPOOHU, CMEIIAHHOE YHUCIIO.

3anuck HATYPAJIBHOTO YHCIA B BUJIE APOOH C 3a1aHHBIM 3HAMEHATeJIeM, IpeobpazoBaHue
CMEIIAHHOIO YMCiIa B HEMPaBUILHYIO AP0Ob U HA00OPOT.

[Tpusenenue apodeit k odmemy 3HaMeHarento. CpaBHeHHE 0OBIKHOBEHHBIX APOOEH.

Crio)keHHe W BBIYMTAHHE OOBIKHOBEHHBIX JIpoOed. YMHOXKEHME U JEIICHUE
0OBIKHOBEHHBIX Jpo0ei. PacrpeeuTeIbHbII 3aKOH YMHOKEHHS. |

ApudmMeTnuecKkre I1eHCTBHUS CO CMELIaHHBIMHU YHACIaMU.

PasHble MprueMbl BBINOJHEHNS IEUCTBUH ¢ APOOHBIMU YUCIAMHU.

Cnocobwl payuonanuzayuil Gbl4UCIeHU U UX NPUMEHeHUEe NPU UZYHeHUU MAMEeMAMUKIL.

JecssiTuanbie apoodu

[lemast u jpobuas dacTh gecsatuuHoi apobu. IIpeoOpasoBanue necsaTUuHBIX IpodOed B
oObikHOBeHHBIe. CpaBHeHHEe AecaTUYHBIX ApoOei. CroxeHue U BBIYUTAHHE JECATHYHLIX
apobeit. OxpyrieHue AeCSITUUYHBIX ApoOed. YMHOXKEHHE W - JIeJIeHHE JEeCSTUUHBIX JpoOei.
Ipeobpaszosanue obvikHoGenHbIX Opobell ¢ Odecamuunvie Opobu .KoneuHvie u OecKoHeuHble
decamuynsle OpooU.

OTHomeHne JIBYX YHCe]

Macmrab nwa mnnaHe u kapre. Ilpomoprum. CBoicTBa NpONOPUUH, NpPUMEHEHHE
MPOMOPUKK U OTHOLIEHUH MIPU PELIEHUH 3a1ad.

Cpennee apudmeTnyecKoe ynces1

Cpennee apudmeTryeckoe AByX dncel. M3o0paxeHue cpeHero apupMeTudeckoro IByxX
yuceJ Ha YHCIOBOM mpsMoil. Perenuwe MpakTHUECKWX 3amad C TMPUMEHEHUEM CPEIHEro
apupmernueckoro. Cpednee apupmemuueckoe HecCKOIbKUX YUCell.

IIpouenTol

BbIYUCIIEHHE TIPOLIEHTOB OT YMCIa M YMCIA [0 HW3BECTHOMY IIPOLIEHTY, BBIpAXKEHHE
OTHOLICHMSI B ITPOIEHTax. Pelllenne npakTHYeCKHX 3a/1a4 ¢ IPOLeHTaMU.

JuarpaMmmbl

IR L



Cronbyarele M KpyroBble aWarpaMMbl. V3BieueHune HHPOpPMAUMKM U3 JUATPaMM.
Hzobpadicenue duazpamm no Yucio6bimM OUHHbIM.

Payuonanvuvie qucia

[Tono:kuTEILHBIE H OTPHLATEIbHbIE YHCIA

U3o0paxenne uucen Ha d9ncioBodt mpsmod. CpasHenume wymcen. Moaynb 4ucia,
reoMeTpuYecKas —HHTEpHpeTanus MOAyJas uucna. JIeWCTBHS ¢ TOJIOKHTCIBHBIMH U
OTpULATEIBHBIMU YHCIaMi. MHOKECTBO LeNbIX Yhcell. JIeHcTBrSA ¢ pallMOHAIBHBIME YHCITAMH.

Pemenune TeKCTOBBIX 3a/4a4

EAuHuIbI N3MePeHuii: [UTMHBL, TUT0IMAaId, 00bEMa, MacChl, BDEMEHHM, CKOPOCTH, a TaKKe
3aBUCHMOCTH MEXKIy BEJIMYMHAMH. 3aBHCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTH, BpEMS,
PACCTOSHUE; MPOM3BOANTEIILHOCTD, BpeMs, paboTa; ieHa, KOJINYECTBO, CTOMMOCTD U JIp.

3agaun Ha Bce apuPMeTHYECKHEe JeHCTBHSA

Perenne apu)MeTHUECKUM METOIOM TIPOCTBHIX 3a1a4 U 30y NOGLIULEHHOT MPYOHOCHIU.
Mcnonp3zoBanne TaOMUIL, CXeM, YepTeXKeH, NPYruxX CPEACTB INpPEACTaBICHHUS OaHHBIX ITPU
pelieHn N 3a1aun,

[Tian u smanet pewtenus sadadu. Ananus pewenus. Ilposepka pewienus, npoeeprd
0OPAMHBIM OCUCMEUEM.

Pemenne 3a1a4 HAa ABHKeHUE U padoTy

AHaJIM3 BO3MOYKHBIX CHTYAIMH B3aMMHOTO PACIOJIOKEHUST OOBEKTOB IIPH MX ABMIKEHHH,
COOTHOIIEHUS 0OBEMOB BBITIOJIHAEMBIX pabOT MPHU COBMECTHOH pabore.

Pewrenue 3a1a4y Ha HAXOXKICHUE YACTH YUCIIA U YHUCJIA 10 €T0 YaCTH.

Pernenue 3ama4 Ha NpoleHTHL. [[puMeHeHre NponopLuui Ipy PEIICHUH 3a1ady.

Jlornueckue 3agayuu

Pelnenne 10ruueckux 3anad. Peuenue 102uteckux 3a0ay ¢ noMowsbo epagos, madiuy.

Diemenmol ceomempuu Ul HA2AA0HAL 2€0MemPUs.

Durypbl B OKpY/KawIeM MUPe

durypa Ha TIOCKOCTH U Telo B mpocTpancTBe. Dopma, pasmep. Touka, OTpe3oK, npsMas,
Jyd, Jlomanas, yroi. JinnHa orpeska. M3MepeHne OTpe3KOB, eJMHHULBI M3MepeHus. ['paxycuas
Mepa yria, M3MepeHHe YIJIOB TPAHCIOPTHPOM, €IUHHMIBI u3MepeHus. llomsrue o muiormanu
Gurypsl u o0béme Tema. V3mepeHue IIIOMAed ¢ MOMOIIBIO NaJeTKH. OTHOILEHME IJIHH.
niowaoet, 06vEMos. MHOTOYrolbHUAK. 1PEeyroJbHUK U YeTBIPEXYTONbHHUK, MPIMOYTOJBLHUK U
kBazpar. OKPYKHOCTH W KPYT, HEHTP U pajxuyc. IIpsMoyronpHbIi napamienenunen, Ky0, map,
mUpamMuaa, LUIKH/IP, KOHYC.

Belunciienne IIOMAAM MPSMOYTOJbHUKA. BbluncieHHe o00bEMa NPAMOYIOIBHOIO
napauieNienuneaa. Juna okpyjIcHocmu u niowaos Kpyeda. PellleHue IpakTUYeCKHX 3a1ad C

MPYMEHEHUEM MTPOCTEHIINX CBOWCTB (QUTyD.
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Coodeporcanue Kypca mamemamuku 6 7-9 Kiaccax

Aaredpa

Yuciaa

PanuonanpHble Yuc/Ia

MHOKeCTBO pauMoHaIbHbIX uncel. CpaBHEHHE palUOHAIBHBIX 4mcenl. JledcTBust c
PAIHOHATLHBIMK YHCTIaMu. [Ipedcmasienue payuonaibHo20 YUCLA OeCSmudHoL Opoobio.

NppauuoHajibHbIe YHcIa

[TousiTue UppaliioHaIbHOTI'O qyuclia. Pacrno3naBanue UppanruoHaJIbHBbIX qHUCEII.

Hppayuonarvnocme — qucia \/E.C]QCZGHGHMQ uppayuonanvhblx  yucen.  Muoocecmeso
OeuemeUmeIbHbIX YUCEl.

TosxaecTBeHHbIE TPe00Opa30BaAHHUA

YucaoBbie H OYKBEHHbIC BHIPAKEHUS

Boipaxkenne ¢ repeMeHHO#. 3HayeHHe BbIpakeHUs. [IoICTaHOBKA BBIPAXKEHUH BMECTO
MEPEMEHHBIX.

Ilenbie BoIpaKeHH S

CTereHb ¢ HaTypaabHBIM IOKasateqeM # €€ cBoifcTBa. 3aKOHBI apU(PMETHYECKHX
neiicreuit. [IpeoOpazoBanus BRIpAKEHUH, COlEpKAIMX CTENEHH C HATypalbHBIM ITOKa3aTeIeM.

OJHOuJIeH, MHOTOYJeH. JIeHCTBUS ¢ OJHOWICHAMH M MHOIOWICHaMM (CIOXKEHHE,
BBIYMTAHUE, YMHOKEeHUE). DOpMYIIBbl COKPAIIEHHOTO YMHOKEHHS: pPa3HOCTh KBaIpaToB, KBajpar
CYMMBI ¥ PasHOCTH.. Paziodicenue MHO204IENA HA MHOJICUMENU: GblHeCeHUe 00uje2o
MHOJICUMENs 3a CKOOKU, 2pYNAUpOGKd, NpUMeHeHue @QOopMyl COKPAUEHHO20 YMHONCCHUSL.
Keaopamietit mpéxuien, paznodicenue k6aopammuo20 mpeéxdiena Ha MHOICUMENU.

JpoOHO-panmoHaIbHbIe BbIPAKEHUSI

Crenenb ¢ uHelnbiM IokasateneM. llpeoOpasoBaHue IpOOHO-JIMHEHHBIX BBIPAXKEHH:
CIIOIKEHNE, YMHOKEHHE, JIeNCHue. Aneedpaudeckas 0pobb. Jlonycmumole 3HAUCHUS NEPEMEHHBIX
6 Opobro-payuonaibneix guipadicenusx. Coxpawjenue aneebpauueckux opobeil. Ilpusedenue
aneebpauyeckux Opobeii k obwemy snamenamento. [eiicmeus ¢ aneebpaudeckumu Opoosimu.
crodcenue, Guluumanie, YmMHodceHue, oejenue, 6036e0eHue 6 Cmeneib.

[Ipeotpazosanie GblpAdICeHUL, COOEPIICAUUX ZHAK MOOYIIAL.

KBaaparHpie KOpHH

JlelicTBus ¢ KBaApaTHBIMA KOPHSMH: YMHOXEHHE, JIEJI€HHUE KOPHEW, BBIHECCHHE
MHOKHTEIS 38 3HAK KOPHSL.

YpaBHeHUS H HEPABEHCTBA

PageHcTBa

Ypcnoroe pasencTBo. Ceoucmea uuciogelx pasencme. PaBeHCTBO ¢ nepeMenHon. Jleras

U IpaBas 4aCcTu paBeHCTBA.
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YpaBuenus

[TonsTne ypaBHEHMS W KOpHS YpaBHEHUS. [lpedcmasienue 0 pasHOCULLHOCMU
ypasuenuu. Odaracms onpedenenus ypasHeHus.

JIuneiiHOe ypaBHeHUE U €10 KOPHH

Pewrenwe nmuuednrpix ypaBHeHUH. Jluneinoe ypasuenue ¢ napamempom. Konuwecmeo
KOpHeu IuHeuno20 ypasnenus. Peutenue iunetinelx ypasHenuil ¢ napamempo.

KpaapaTHoe ypaBHeHHe H €10 KOPHHU

Herospie kBajgparHble ypaBHeHHs. JIMCKPUMUHAHT KBAJIpaTHOTO ypaBHeHus. Mopmyna
KOpHEH KBaJpaTHOTO ypaBHEeHUs. Pellenre KBaIpaTHBIX YPaBHEHUN: UCIIOIB30BAHNE (GOPMYIIbI,
epaghuueckull Memoo peutenus, pasiodceHue Hd MHOJICUMENY, No0bop ¢ UCNONbL306AHUEM
meopemol  Buema. Koauuecmeo KoprHell Keaopammoz2o ypasHneHusi 6 3a6UCUMOCMU OM 20
ouckpumunanma. — buxeadpammuvie  ypasuenus.  Ypaewenus, ceooumvle K AUHEUHLIM U
Keaopammuoim. Keaopammule ypasHenus ¢ napamempom.

JApobHo-pannoHa IbHbIE YPABHEHUS

Pemenune npocTeHmux ApoOHO-TMHEHHBIX YpaBHEHUH. Peuernue OpooHo-payuoHanibHbIx
YpasHeHuil.

Menodvl  pewienun ypasHeHUil. Memoo pPASHOCUILHLIX NPeoOpa306anus, Memoo
PABNOdICENUs  HA — MHOJICUMENU,  MemoO  3aMeHbl  NePeMeHHOU,  2papuyueckui  Memoo.

Henonvsosanue ceoticms (hyHkyuil npu peutenuu ypagHeHuil.

IIpocmetuue uppayuonansiwie ypasnenus || f(x) =a, | f(x) =/g(x) .

Vpasnenus euoa x" =a .

Ypaenenus ¢ yenvix uucnax.

CucremMbl ypaBHeHH

YpaBHeHue ¢ JiByMs NepeMeHHbIMHU. JIMHelHOe ypaBHEHHE ¢ IByMsS ePEMEHHBIMH.
Hpsvas kax epaguvieckas unmepnpemayus 1UHEUHOL0 YPAGHEHUS ¢ OBYMSL NEPeMEeHHbIMU.

[TonsTe cncremsl ypaBHeHUH. Permenne crucreM ypaBHeHHIA.

MeTO/Ibl peleHns CHCTeM JIMHEHHBIX yPaBHEHUH C JABYMsI IEPEMEHHBIMU: 2paqhuyeckuil
Memoo, Memoo CA0IICeHUS, METOJI TIOJICTAHOBKH.

Cucmemvl 1uneUHbIX YPAGHEHUL ¢ NADAMEMPOM.

HepaBencrna

Yncnosble HepapencTpa. CBOMCTBA YHCIIOBBIX HEpaBeHCTB. IIpoBepka cIpaBemIHBOCTH
HEPABCHCTB IIPY 3a/IaHHbIX 3HAYEHUSIX [TePEMEHHBIX.

Hepasencrso ¢ nepemennoit. Jleas u rmpapasi 4aCTH HEPaBEHCTBA, CTPOIHE U HECTPOTHE
HepaseHcTBa. QOaacms onpeodenenius HepaseHcmed.

Pelnenne TuHEHHBIX HEPABEHCTB.




Keaopamnoe nepasencmeo u e20 peutenus. Pewenue KeaopamHulx HepaceHcms:
UCNONBL30GANUE CROUCME U 2PAPUKA KEAOPAMUYHOU (DYHKYUU, MEmOoO UHMEPEALos. 3anuch
peuterus KGaopamno2o Hepagencmed.

Peutenue yenvix u OpodHO-pAYUOHAILHBIX HEPAGEHCME MEMOOOM UHIMEPEATLOGE.

Jlunetinvle nepasencmea ¢ napamempom.

Cucrembl HEpaBeHCTB

CucTeMbl HEPAaBEHCTB ¢ OJHOM rnepeMeHHOH. PemieHue cucreM HEPaBEHCTB C OJHOM
MEPEMEHHOM: JIMHEHHBIX, Keaopammuolx. W300pa)keHHe pELIeHHMs] CHCTEMBbl HEPABEHCTB Ha
YUCIIOBOM MPSIMOH. 3aruch pelieHus CHCTEMbI HEPABEHCTB.

OyHknuu

[Honsitue pynkumnu

JlexapToBbI KOOPIUHATHI Ha TIOCKOCTU. CrocoObl 3aiaHusl (PYHKIIMM: aHATUTHYECKUH,
rpapuueckuit, Tabmuunbiid. ['padpux Qynxkuuu. [pumepsl GyHKIUN, HOTydaeMblx B IIpolecce
MCC/IEI0BAHMS PA3IMUHBIX PeaTbHBIX MPOIECCOB U PEIICHUS 3a1a4. 3HaYeHue (PYHKIIUU B TOUKE.
CgoiictBa (QyHKIIUA: 007aCTh ONPEEIEHUS, MHOXECTBO 3HAYCHWM, HYJH, IIPOMEXYTKU
3HAKOTIOCTOSIHCTRA,  4EéMHOCb/HeUéMHOCMb,  TIPOMEXYTKM — BO3pacTaHMsi M yObIBaHHI,
pauboJbIIee U HauMeHblee 3HaueHue. Mcenenoanue GyHKINK 110 €€ rpaduky.

IIpeocmasnenue 0O acumnmomas.

Henpepwisrocms ¢pyuxyuu. Kyvcouno sadanmnuvle ¢hynxyuu.

Jluneiinasi pynkuus

CpoiicTBa jrHeHHON (yHKIMH, e€ rpapuk. Yoo kodpduuuent npsmoil. [lonoxenue
rpaduka JTUHEHHOH (QYHKIUH B 3aBUCUMOCTH OT €€ KO3pQUIMeHToB. Haxoocoenue
KOYDDuyueHmos 1uHetiHo GYHKYUY no 3a0AHHbIM YCI0GUAM. NPOXOACOCHUE NPAMOT Yepe3 06e
MOYKU € 3AOAHHBIMU  KOOPOUHAMAMI, NPOXO0ICOCHUE NPSIMOU  4epe3 OAHHYIO MOUKY U
napaiiesibHot OAHHOU NPSIMOT.

KBaapartuunas pyHkums

CaotictBa, eé rpaduk. Ilapabomna. [locmpoenue epaguxa keadpamuyunou (GYHKYyuU no
mourxam. HaxoxaeHnue Hyel KBaApaTHUHON (YHKIUU, MHOINCECMBA 3HAYCHULL, NPOMEICYMKOG
3HAKONOCTNOAHCMGA, NPOMEICYIMKOE MOHOMOHHOCHIU.

O6paTHast IPONOPIHOHAIBHOCTH
” k
CpoiicTa pynknunu y =—. ['unepbora.
X

I'pagpuku ynkuuii. Ilpeodpasosanue epagurxa dyuxkyuu y = f(x) 0n8 nocmpoeHus

epacpuros Gyuryuit y = af (kx +b)+c.

" k .
I paghuru hyuxyuit y =a +—b, y=x,y=Yx, y= |x].
X+
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[MocaenoBaTeILHOCTH U NPOrPeCcCUH

Yucnosasi  TMOCIEN0BATEIIBHOCTh.  [Ipumepbl.  beckoHeuHble  OCIEA0BATEIBLHOCTH.
Apudmernueckas rmporpeccust U e€ cpoicTBa. ['eomerpuueckas mnporpeccus. Cxoodswascs
eeomempudeckas npoepeccus. Pemenne 3azad.

Pemenune TeKCcTOBBIX 32124

3agauu Ha Bce apudmeTHYeCKHe JeHCTBUSA

Pelenue nmpocThIX 3a1ad U 3a0ay NOGbIUEeHHOU mpyoHocmuy. VIcnonap3oBaHue TabJIHIL,
CXEM, UePTeXKEH, IPYTUX CPEICTB IPEACTaBICHHUS JaHHbIX [IPU PELIEHUH 3a1a4H.

[Tian u smanet pewienus 3adauu. Ananus pewenus. lIpoBepka pemieHus, IPOBEPKa
00paTHBIM JEHCTBUEM.

3aja4d HA ABHKEHHE U paboTy

AHaJIM3 BO3MOKHBIX CUTYallMi B3aUMHOT'O PACIOIOXKEHHUs] OOBEKTOB IIPU UX IBHMIKEHWUH,
COOTHOLIEHHUST 00BEMOB BBITIOIHIEMBIX PadOT MPU COBMECTHOM paboTe.

Perrenue 3a1a4 Ha HAXOXKACHUE YaCTH YKCIIa U YHUCIIA 110 €T0 YacTH.

Peuienue 3ama4 Ha NPOLEHTHI, TPUMEHEHHUE PONOPLUUHA IPU PEIIEHUH 3a1a4.

Jlormueckue 3a1aun

Pelienue TOrugeckux 3aaad. Peuenue 102ueckux 3a0ay ¢ nomMoublo 2paghos, madaiuy.

OcHOBHBIE METOAbI pelleHust 3aja4: apupMeTHUecKHH, anreOpaudeckuil, mepedop
BApUAHTOB. [lepsuuiivie npedcmagieHus 0 Opyeux Memooax peuwenus 3a0ay (2eomempuyeckue u
epaghuyecxue memoost).

CTaTucTHKA U TeopHsl BEPOATHOCTEH

Crarucruka

Tabnuynoe w rpaduueckoe TMpeICTaBICHUE [aHHBIX, CTOJOUKOBBIE U KpPYrOBBIE
JarpamMmbel, rpauKd, TpUMEHEHUE AuarpaMM M rpaduKoB JUIsl ONHCAHUS 3aBUCHUMOCTEH
peaabHLIX BEJIWYMH, W3BJIeYeHWe wuHpOpManuM U3 TaONUL, JuarpaMM U rpadUKoB.
OrucaTe/bHbIe CTaTHCTHUECKHE TMOKa3aTeld YHUCIOBBIX HAOOPOB: cpeiHee apupMeTHUECKoe,
MearaHa, HauboJIblIee U HauMeHbllee 3HAYeHMs . Mepbl paccenBaHUs: pazMax, Oucnepcus u
cmanoapmuoe omrionenue. CrydaiiHas H3MEHYHMBOCTh. V3MEHUMBOCTH MPU H3MEPEHHSIX.
Pernarommue rmpasuiia. 3aKOHOMEPHOCTH B U3MEHUMBbBIX BEITMUMHAX.

CayuaiiHble ONbITHI H CJIyYalHbIe COOBITHS

CrygaifHble OMBITHl (YKCIIEPUMEHTHI), AJIEMEHTApHbIE CIIydaiHble COOBITHS (HMCXOIBI).
BepositHocTir  ameMeHTapHbIX  cOOBITUH. COOBITHS B CIOy4yallHBIX OKCIIEpUMEHTax U
OaronpusATCTBYIONINE dTIeMeHTapHble coObITUsA. BeposTHocTr ciyyallHbIX COOBITHH. ONBITHI €
pPaBHOBO3MOYKHBIMU  3JTEMEHTAPHBIMU COOBITHAMHU. Kiaccuueckue BEpOSTHOCTHBIE OIBITHI C
HCITOJIB30BAHUEM MOHET, KYOUKOB. [Ipedcmasienue cobvimuil ¢ nomowsio ouazpamm inepa.

H]JOTHBOHOHO)KH]:IG CO6I>ITI/I$I, O6T>CILI/IH€HI/I€ H TICPECCUHCHUC COOBITHH. HpaBI/IHO CJIOKCE A4




BepositHocTed. CiiydaiiHblil BBIOOD. [/pedcmasiienue skcnepumenma 6 uoe 0epesd, YMHOICCHUE
seposimrocmet. HezaBucumblie coObiTus. [locienoBarenpHble HE3aBUCHMbIE HCIBITaHUA. Poiib
HE3aBHCUMBIX COOBITHH B )KU3HU, B HACTHOCTH — B TEXHUKE.

JeMeHThI KOMOUMHATOPHUKHU

[TpaBmiio yMHOMKEHHUsI, MEPECTAaHOBKHU, pakmopuan yducia. CoOYeTaHduss U YUCIO
couetanuit. @opmyna yucia covemaruu. TpeyroapHuk [lackans. OubIThl ¢ OOJIBIIMM UHCIOM
PaBHOBO3MOJKHBIX 2JIEMEHTAPHBIX COOBITUH. DBbluncieHne BepoATHOCTEM B oOmbITaX C
IIPUMEHEHUEM KOMOWHATOPHBIX (Gopmyn. Henwimanus bepuynnu.  Yenex u  ueyoaua.
Beposmmuocmu cobbimuil ¢ cepuu ucnvimanuii bepuyiiu.

CiyuyaiiHble BeJIMYHHbI

3HAKOMCTBO CO CIyYailHbIMHA BeJIMYMHAMM Ha [pUMEpaX KOHEUYHBIX JUCKPETHBIX
cilyuallHBIX BenumuuH. PacmpeneneHue BepositHocTed. Martemaruueckoe oxupanue. Ceoucmea
mamemamuyecko2o odcuoarnus. Ilousitue o 3akoHe 00JbIIUX yucell. M3MepeHne BepOsITHOCTEN.
ITpumenenune 3akona OOJILITMX YMCET B COLUMOJOTUMU, CTPAXOBAHWHM, B 3/[PABOOXPAHEHHUH,

obecredeHnr 0e30MaCHOCTH HACEICHNUS B UPE3BBIYAIHBIX CHTYaI[HSX.
I'eomerpus

I'eomeTrpuueckue Gpurypsi

Durypbl B reoMeTpHU H B OKPY’KaloIeM MHUpe

durypa, ¢opma. BuyTpeHHss, BHemHss o01acTe (GUrypsl, rpanuna. JIMHUA U TOUKH.
Boienenue cBoicTB 00beKTOB. POpMUPOBAHKME IPENCTABICHUNA O MEXKIIPEIMETHBIX ITOHITUAX:
Gurypa, popma.

Touxa, oTpe3ok, mpsiMasi, Jyd, JOMaHas, IUIOCKOCTh, YroJl, OWcceKkTpuca yria u eé
CBOWCTBA, BUIbI YIJIOB.

MHOroyroJbHuKH

MHOroyrojapHuK, €ro 53JIEMEHTBI W €ro CBOHCTBa. Pacrmo3HaBaHWE HEKOTOPBIX
MHOTOYTOJIbHUKOB. Bbinykisle u HeGulnyKible MHO20Y20IbHUKU. [IpasunibHble MHO20V20NbHUK.

Tpeyronbuuku. Beicota, meauaHa, OWCCEKTpUCa, CPEIHSsS JUHUS TPEYroJbHHKA.
PaBHOOEpEeHHBI TPEYTrONbBHUK, CBOMCTBA M IpPU3HAKU. PaBHOCTOPOHHUH TpPEyrOIbHUK.
[IpsAMOYTOIBHBIA,  OCTPOYTOJIBHBIA,  TYHNOYTOJBHBIA  TPEYroJbHUKH. BHEIIHHE  yIIIbI
TpeyrojbHUKA. 3aMmevaTeIbHble TOUKH B TpeyrojbHuke. HepaBeHCTBO TpeyronpHUKA.

Yerpipéxyroasauku. [lapamrenorpamm, pom0, NpsSMOYIOJIBHHK, KBaapaT, Tparenus,
paBHoOenpenHas Tpanenns. CBOMCTBA U IPU3HAKHK NTapajlielorpaMmma, pomoa, mpsMoyroIbHUKa.

OKpY’KHOCTB, KPYT

Mx nyeMeHTBl ¥ CBOMCTBA; LIEHTPAJIbHBIE U BIIMCAaHHbIe yriibl. KacarenbHast u cexywas K
OKPYJKHOCTH, uX ceolicmed. BrucaHHble M ONUCAHHBIE OKPYXXKHOCTH JUJIS TPEYTrOJbHUKOB,

yemoslp é.\”y?().’[ bHUKOG, NPACUJNbHBIX MHO2O0Y20/IbHUKOG.




O06bémubIe GUrypbl

Mnozoepannux u eco snemenmol. Hazeanus MHO20ZPAHHUKOS C PASHLIM NOLONCEHUEM U
Konuvecmeom epawnei. Pacnosnasanue mnoeoepannuxog. llepBUdYHbBIE TNPEACTABIECHUS O
mUpamMuIax, napaiiesenurenax, npusMax, cgepe, wape, yuiuHope, KOHYce, ux 2NeMeHmax u
nPOCMEUULUX CEOUCTNBAX.

OceBast cumMeTpust reoMeTpuueckux (uryp. LleHTpaibHas CUMMETPUs T€OMETPUUYECKUX
duryp.

OTHomeHnus

PasencrBo Qpuryp

CBoiicTBa ¥ IPU3HAKKU PABEHCTBA TPEYTOJIBHUKOB.

[MapaniaesbHOCTH HPIMBIX

[lpu3znakn u cBOMCTBA NapayIeNIbHBIX NPSAMBIX. Axcuoma napannensvnocmu Eexiuoa.
Teopema Daneca.

[lepnienauKkyasipubie OpsiMble

[Tpsimot  yron. [lepnenaukyinstp k npsimod. Hakmonnas, npoekuus. CepeIuHHBIN
MEPTIEHAUKYISIP K 0TpesKy. Ceoticmea u npusHaxu nepneHoOUKYIApHOCmuU.

I[Tooobue

[Iponopyuonanvuele ompesxu, nooobue ¢ueyp. Iloooduvie mpeyeononuxu. Ilpusnc u
nooooUAL.

Bzaumnoe pacnonodcenue npamou u OKPYICHOCHU, O6YX OKDYICHOCEU.

Hsamepenus u goryucierus

Beanaunpl

Ilonstne BenuuunHbl. JlnuHa. l3MepeHue nuuHbBL EAMHUIBI U3MEpEHUS UTHHBL
Bennunna yria. ['pagycnas mepa yria.

[TonsiTie o muowaau MJI0CKOH Qurypsl u e€ cBoicTBax. M3mepenue Turomasei.
Eauuuibl n3MepeHust TI0MIa 1.

[TpencraBnenne 00 00bEMe 1 ero cpoiicTBax. M3mepenue o6béMa. EquHUIEI H3MepeHus
00BEMOB.

M3mepennst u BeIYHCIEHUS

MHcTpyMeHTs! U8 U3MEPEHUH W ITOCTPOEHUH; U3MEPEHUE U BBIYUCIICHHUE YTJIOB, JUIHH
(paccrostHnit), turomaned. 7pueconomempuueckue @Gynkyuu mynozo yend. BpelUmMclieHne
DJIEMEHTOB TPEYTOJBHUKOB C HCII0JIb30BAHUEM TPUTOHOMETPHUUECKUX COOTHOIIECHHH. DOpMyIThI
TUIOIA M TPEYroJbHUKa, MapajjesorpaMma M ero YacTHBIX BHJIOB, (OPMYJIBI JUIMHBI OK-

PYKHOCTH M IUIOaIn Kpyra. CpaBHEHHE U BBIYMCIICHUE TUIOMIAICH.
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PacerossHus

Paccrosinue mexay Toukamu. PacctosHMe OT TOUKM 10 NpsMOM. PaccTositHue Mexay
Gurypamu. Teopema Iludaropa. TpuroHomerpuueckue COOTHOILIEHHS B MNPSIMOYTOIBHOM
TPEYroJIbHUKE.

['eomempuueckue nocmpoenus

['eoMeTpuyecKue nocTpOeHUs ISl WILTFOCTPAL[MU CBOMCTB T€OMETPUIECKUX (QUTYP.

Hucempymenmuor 0ns nocmpoenuti. L{upkyis, iuneuxd, y2onibHuxK.

[Ipocmetiwive nocmpoenus yuprkyiem u JUHEUKou: nocmpoenue OUCCeKmMpPUcsl yaid,
nepneHOUKYIAPd K npAMOU, Y2id, PAGH020 OAHHOMY,

Ilocmpoenue mpeyeonibHUK06 N0 MpPEmM CMOPOHAM, OBYM CMOPOHAM U YeiLy MeHCOY HUMU,
CMOPOHE U OBYM NPULEIICAUUM K Hell Y2ILAM.

enenue ompesxa 6 OaHHOM OMHOUEHUL.

[eomempuueckue npeobpaszosanus

IIpeodpa3oBanus

[IpesncraBienne 0 MEXIpPEAMETHOM IOHSATHH «IpeodpazoBanuey. [IpeoOpasoBanus B
Maremarnke (B apupmeTuke, anredpe, reomeTpuueckue npeodpazoBanusi). [looobue.

JIBuskenus

OceBass 1 LEHTpalibHAs CUMMETPUS, NOGOPOM U NApaiienvHulll nepeHoc. Kombunayuu
OBUIICCHULI HA NILOCKOCU U UX CEOUCTMBA.

Bexkmopwl u kKoopOuHamel Ha NioCKOCMu

BexTopsr

Ilonarne BexTOpa, AEHCTBHS HaJ BEKTOPaMM, HCIIOIB30BAHHE BEKTOPOB B (U3HKe,
pasnodicenue 6eKmopd Ha CoOCmasiaouue, CKaIapHoe npoussedeiue.

Koopannarsr

OCHOBHBIE  NOHSTUSL, KOOPOUHAMbBL — BEKMOPd, — PACCMOSAHUE — MEJICOY  MOUYKAMIL
Koopounamot cepedunvl ompesxka. Ypasuenus gueyp.

[Ipumenenue 6exkmopos u KOOpOUHAm ONA peuleHus NPOCMETUMUX 2eOMEMPULCCKUX
3a0ad.

Hcropns mareMaTuku

Hemopus mamemamuru. Bosnuxknosenue MamemMamury Kax HAyKu, mansl e¢ paseumus.
Ocnoenvie pazoensl mamemamuru. Beloaiowuecs Mamemamury u ux 6Kkia0 6 paseumue HayKu.

I'eomempus u uckyccmeo. I’ eomempuueckue 3akOHOMEPHOCU OKPYICAIOULE20 MUPAL.

Iossnenue yugdp, 6yxe, uepo2nugos 6 npoyecce cuéma u pacnpeodeienus. npoOYyKmos Ha
Hpesnem Bruscnem Bocmore. Cease ¢ Heonumuuecroil pesontoyuetl. Hzmepenue niowaoei u
00vEMO6  npocmuix  uayp. Tlocmpoenue npsamoeo yena, niowadb mpeyeonrbHuxd, 00beéM

nupamudst. Hmxomen — nepewiti yuénuii Jlpeerne2o mupa. Apugmemurxa namypansusvix yucel.
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HOK, HOJ, npocmuie uucna. [lxona IHugpazopa. bBeckoneuHocms MHOMCECMEA NPOCMBIX YUCEL.
Yucia u oaunet ompeskos. Payuonanvuvie yucaa. lompebnocms 6 uppayuonaibHbIX YUCIAx.
losscnenue oecamuunon sanucu uqucei. Acmponomus u ceomempus. Umo u kax ysuaiu
Anaxcazop, Spamochen u Apucmapx o pasmepax Jlynol, 3emnu u Coanya. Paccmosmus om
3exnu 0o Jlyner u Connya. Ymo oobasun Eexnuo k oocmuowcenusm ITugpazopa, ITnamona u

Eeooxca? Ponw  Apucmomens. Iloasnenue wyns u ompuyamenvuvix Yucei 6 aHmudHOLU

apugpmemure.  Ponw  Jluopanma.. Ilouemy (—l)(—l):+1? Omxpoimust  Apxumeoda 6

apugpymemure u 6 eeomempuu. loasnienue epapuxos pynryui. CX00UMOCMb 2e0MEMPUYECKOT
npoepeccuu. Pone Totieenca 6 co30anuu 4acog ¢ MAasmuukom. Hzmepenue paccmosHus om
Seviau 0o Mapca. Cmamucmuka u  603HUKHOGeHUe meopuu  eeposmuocmet. Ouiubra
' Anambepa. Ponw poccutickux yuéneix ¢ pazeumuu mamemamuxu.: JI. Dunep. H.H.Jlobauesckui
u neeskauoosa eeomempus. A.H Konmozopos u meopus eeposmuocmeil. Mamemamurxa 6
passumuu Poccuu: Ilemp I wxonra mamemamuyeckux u HAGULAYKUX HAYK, PA3CGUMUEC

poccutickoeo gproma, A. H Kpoiios. Kocmuueckas npoepavmma u M. B. Kenowiut.
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