KpacHomapckuil kpaii, Kanesckoi patioH, cranmia HoBomepeBTHKOBCKA
My=uunansLaoe 0ropKeTHOe 001Ie0bpa3zoBaTebHOE YIPSKAEHHEe
cpenass obmeobpazoparensHad mkona Nodd uvenn @.A JlepOuHbL

MyuunmpnansHoro o6pasosanus KaneBckol paioH

PABOYAA ITPOI'PAMMA

no yue6Homy npegmety «Anrebpa»

YpoBeHs 06pazoBaHus (KJIacc): 0CHOBHOE obiee oGpasoBanue,’/— 9 kaace
Komuectso uacos: 306 uacos

VYunTens, pa3paboT4uKy paboueil IporpaMmeI:

Bacosa TaTresina BiagumuposHa,

Beperennukosa MHHa AjleKcaHApPOBHA

IIporpamma paspaborana B coorsercteun ¢ PT'OC OO0

¢ yuerom [IpumMepHO# OCHOBHON 06pa3oBaTEIbHON IPOrPaMMEI OCHOBHOIO 0OLIETO
obpazoranus (000peHHO) pelleHreM (eaepalbHOro y4eOHO-METONMYECKOr0

oﬁsfmgHeHm mo obmeMy obOpazoBamuio (mporokon or 8 ampens 2015 roma
Nel/15

(yxazars npumepHyto OOI1/ npuMEpHYI0 Nporpamsy yaeGHOro npeamera)

¢ yuetrom YMK aBropckoro c6opHrKa IpUMEPHEIX pabodrx Iporpamm «Anredpa.

7 — 9 xnacce» coct. T.A.Bypmuctposa. - M: Ilpocsemerne, 2020.

Cpoxk peanuzauuu nporpammst 2022-2027



Pabouas mporpamMma OCHOBHOTO 001Iero oOpa3oBaHusl cocTaBlIeHAa Ha OcHOBE DyHIaMEHTAIbHOTO
a1pa coaepkaHus o0miero oopazoBanust U TpeOoBaHM K pe3ylbTaTaM OCBOSHUS OCHOBHOW 0011e00pazo-
BaTeIbHONW MPOTPaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHMsl, MPEICTaBICHHBIX B DeaepanbHOM ToCyaap-
CTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 00mIero oopazoBanus. B Heil Takke yYUTBIBAIOTCS
OCHOBHBIE ujeHu U mnojoxeHus [Iporpammbl pa3BuTHsS U (HOPMUPOBAHMS YHUBEPCATbHBIX YUYEOHBIX JIEH-
CTBUI 711 OCHOBHOT'O 00111ero 00pa3oBaHUsl.

Jannas paboyasi mporpamMma coCTaBjieHa Ha OCHOBaHHH:

— aBTOPCKOTO COOpHHKa MPUMEPHBIX pabo4yux mnporpamMm «Amrebpa. 7-9 kmaccoB: yueOHOE
nocobue it obreodpa3oBar. opranuzamnuii» coct. T.A.bypmucrpora - M.: [Ipocsemnienue, 2020.

—YMK: Anrebpa. 7 kiacc: yue0. s oomeoopa3oBart. opranusanuii/ aBropsl: F0.H.Maxkapsiues,
H.I'Munptok, K.M.Hemkos, C.b.CyBoposa; noj pea. C.A.TensikoBckoro. - M: IIpocsemenue, 2017-
2021.

—YMK: Anrebpa. 8 kimacc: yueb. s o0meoopazoBat. opranuzanuii/ aBTopsl: FO.H.Makapsiues,
H.I''Munatok, K.M.Hemxkos, C.b.CyBoposa; noz pen. C.A.Tensakosckoro. - M: IIpocsemenue, 2017-
2021.

—YMK: Anrebpa. 9 knacc: yueO. anst oOieodpaszopar. opranuzaiuii/ aptropsl: KO.H.Maxkapsiues,
H.I'Munarok, K.M.Hemkos, C.b.CyBoposa; nox pea. C.A.TemsikoBckoro. - M: Ilpocsemenune, 2017-
2021.

Anrebpa sBISICTCS OJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA 00ECIIeYMBACT U3yUYCHHE
OpYyTUX JUCHMILTUH. B mepByro oyepelb 3TO OTHOCUTCS K MpeAMETaM €CTECTBEHHOHAy4HOTO IMKJA, B
YaCTHOCTH K (pu3uke. Pa3BuTHe TOTHYECKOro MBIIUICHUS yYalluXcs MPU 00yuYeHUH anredpe CrocoOCTByeT
YCBOGHHUIO MPEIMETOB I'YMaHUTApHOTO Hukia. [IpakTuyeckue yMeHHsl U HaBBIKU alreOpandecKkoro xapak-
Tepa HEOOXOIUMBI ISl TPYJOBOM U TPOPECCHOHATHHOMN MOATOTOBKH IIKOJIEHUKOB.

W3zydenue anreOpbl O3BOISIET (POPMUPOBATH YMEHUS U HABBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBA-
HUE CBOEH paboThI, MOUCK PAIlMOHAIBHBIX MyTEH €€ BBIMOIHEHUS, KPUTHUECKYIO OIICHKY pe3yibTaToB. B
nporecce U3y4eHHs alreOpbl IIKOJFHUKHU TOJDKHBI HAYYHTHCSl M3JIaraTh CBOM MBICIH SICHO W MICUEPITBIBA-
I01lle, TAKOHUYHO M €MKO, IPUOOPECTH HABBIKH YETKOTO, aKKypaTHOTO U TPAMOTHOTO BBINIOJHEHUS MaTe-
MaTHYECKHX 3aIlrce.

Bakneiimieii 3agaueli MKOILHOTO Kypca aireOphl SBISETCS pa3BUTHE JOTHYECKOTO MBIIUICHUS yua-
mmxcs. CaMu 00bEeKThl MaTEMAaTHYECKIX YMO3aKIIIOUEHUN U IPUHATHIE B anredpe mpaBuia UX KOHCTPYH-
poBaHUST CHOCOOCTBYIOT (POPMHUPOBAHUIO yMEHHUII OOOCHOBBIBATH M JOKA3bIBATH CY)KICHUS, TPUBOIUTH
YETKHE OTPENIeNICHUs, Pa3BUBAIOT JIOTHYECKYIO0 MHTYHIIMIO, KPAaTKO M HATJISITHO PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX TMOCTPOCHUI M ydyaT MX MPUMEHEHHI0. TeM caMbIM anreOpa 3aHMMAaeT OJTHO M3 BEAYIIUX MECT
B ()OPMUPOBAHNY HAYIHO-TCOPETHUECKOTO MBIIIJICHHUS IIKOJILHUKOB. PackpbiBas BHYTPEHHIOIO TaAPMOHHIO
MaTeMaTHKH, GOPMHPYS IIOHMMAHUE KPACOTHI U M3SIIECTBA MATEMAaTHYECKUX PacCyKIEHHH, anredpa BHO-
CHUT 3HAUUTEIbHBIN BKIIA/ B SCTETHUECKOE BOCIIUTAHUE YUAIIUXCS.

MecTto npeamMera B yuyeOHOM 1uiaHe. Hacrosimias mporpamma cocTaBlieHa B COOTBETCTBUU C y4eO-
HbIM 1aHoM MBOY COII Ne44 na 3 vaca B Henento B 7, 8, 9 knaccax (102 gaca B ron).

ILnanupyemMsble pe3y/ibTaThbl OCBOCHHMS Y4e€OHOI0 npeaMera
«AJredpa» Ha YpOBHE OCHOBHOTI0 00111er0 00pa3oBaHusl

OcBoeHue yueOHOro npeameTa «Anredpa» JOHKHO 0obecreunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHO-
ro o0mero oOpa3oBaHus CIEIYIONINX JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3VJAbTATbI

JIM4HOCTHBIE Pe3yibTaThl OCBOCHHUS MMPOTrpaMMbl yU4eOHOTO MpeiMeTa



«Anredpa» XapakTepu3yIOTCs:

Ilampuomuueckoe éocnumanue:

IIPOSIBJIEHUEM MHTEpeca K MPOIIJIOMY U HACTOALIEMY POCCUHCKOW MaTeMaTHKHU, LIEHHOCTHBIM OTHO-
LIEHUEM K JOCTH)KEHUSM POCCUHCKUX MaTeMaTHKOB M POCCUHCKOM MaTeMaTUYeCKOM IIKOJIbI, K UCIOJIb30-
BaHUIO 3TUX JOCTHKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax.

I'pasicoanckoe u 0yxo6Ho-upagcmeennoe gocnumanue:

TOTOBHOCTBIO K BBIIIOJIHEHHUIO 00s3aHHOCTEN I'pakJIaHHMHA U peajl3alliy ero Mpas, NpeACTaBIeHUEM
0 MaTeMaTU4YeCKUX OCHOBaX (DyHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, ABJICHUH, IPOLENYp IPAXkKAaHCKO-
ro obmiecTBa (BBIOOPHI, OMPOCHL U TIP.); TOTOBHOCTHIO K OOCYKIIEHUIO dTHYECKHUX MPOOJIeM, CBS3aHHBIX C
MPAaKTUYECKUM IPUMEHEHUEM JOCTIKEHUI HayKH, OCO3HAaHHUEM Ba)KHOCTU MOPATbHO-3TUYECKUX MPHUHIIU-
IIOB B JIESTEIbHOCTH YUEHOTO.

Tpyooeoe eéocnumanue:

YCTAHOBKON Ha aKTUBHOE Y4acTHE B PELICHUM NMPAKTHUECKUX 3a/1a4 MaTeMaTHUECKOW HarpaBlieHHO-
CTH, OCO3HAHUEM BaKHOCTU MaTEMaTHYECKOI O

00pa3oBaHMs Ha MPOTSHKEHUH BCEW JKU3HU JUIs YCHEITHON NMPO(eCcCHOHAIBHON e TEFHOCTH U pa3-
BUTHEM HEOOXOJUMBIX YMEHMI; OCO3HAHHBIM BBHIOOPOM M IOCTPOEHHEM HHIAMBHUIYaIbHON TPaeKTOPUH
00pa3oBaHMs U )KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX TOTPEOHOCTEH.

Icmemuueckoe eocnumanue:

CTIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MaTEMaTHYECKHX OOBEKTOB, 3a-
Jlay, pellieH, pacCy I1eHUH; YMEHHIO BUJICTh MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Ilennocmu nayunozo nosnanus:

OpHUEHTAaIled B AESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX NpEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOLIeCTBa, TOHUMAHUEM MaTeMaTUYeCKOM HAyKH Kak
cepbl YEIOBEUECKOW NEeATETbHOCTH, JTAloB €€ pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTHS LMBUIIM3ALMM;
OBJIa/ICHUEM SI3BIKOM MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYpOl Kak CpeJICTBOM MO3HAHUS MUpA; OBJIaje-
HUEM NPOCTEUIIMMHU HaBbIKAMH HCCJIEI0BATEIbCKON JIEATEIbHOCTH.

Dusuueckoe éocnumanue, opmuposanue Kyabmypol 300p06ba U IMOYUOHAILHO20 012001y
yus:

TOTOBHOCTBIO MMPUMEHATh MaTEMAaTUYECKHE 3HAaHUSI B MHTEPECcaxX CBOETO 3/10POBbs, BEJJCHUS 3/10pPOBO-
ro o0Opasa KU3HH (30pOBOE MUTAHHE, COATTAHCUPOBAHHBIA PEKUM 3aHATUI U OTIbIXa, peryispHas (usu-
YyecKasi aKTUBHOCTD); COPMUPOBAHHOCTHIO HAaBbIKA pedieKkcuy, TPU3HAHUEM CBOETO IpaBa Ha OLMIMOKY U
TAKOT0 e MpaBa JPyroro yeroBeKa.

IKonozuueckoe ocnumanue:

OpHUEHTAalllel Ha MPUMEHEHNEe MaTeMaTUUeCKUX 3HAaHUH IS peleHus 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpY’Kalomiel cpefpl, TUIAHUPOBAHUS TIOCTYITKOB M OLEHKH MX BO3MOXKHBIX TOCIEACTBHU UIS OKPYXKAro-
1Iel cpeibl; OCO3HAHUEM III00aJIBbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOIJIeM U ITyTel UX perIeHusl.

JIMYHOCTHBIE pe3yJIbTaThl, 00ECIICUNBAIOLINE AANTAIUI0 00YYAIOIIErocs: K M3MEHSIOIUMCS YCIIOBH-

SIM COLIMANIBHOM W MPUPOJHON Cpelbl: TOTOBHOCTHIO K JIEUCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBbI-



LICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JAESATEIbHOCTh, B TOM YHUCIE YMEHUE YUUTh-
csl y IPYTHX JIIOACH, TPUOOpETaTh B COBMECTHOM JIeATETPHOCTH HOBBIC 3HAHUS, HABBIKK U KOMITETEHITUH U3
OTbITa JIPYTUX; HEOOXOAMMOCTHIO B (POPMHUPOBAHMM HOBBIX 3HAHH, B TOM uucie (HOPMYIHpPOBATh UAEH,
MOHSTHSI, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM UUCIIE paHee HEe M3BECTHBIX, OCO3HABATH NE(MUIIUTHI
COOCTBEHHBIX 3HAaHUM M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE DPa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATDH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMINN KOHTPMED,

KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U AeHCTBUS, HOpMyIHpOBATH

Y OLICHHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

MeTanpeaMeTHbIE Pe3YJbTAThI

MertarnpeaMeTHbIE pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro mpeaMera «Airedpa» xapakTepu-
3YIOTCSl OBJIAICHUEM YHUBEPCAIbHBIMU I[103HABATEIbHBIMHU JACHCTBUSAMM, YHUBEPCAJIbHBIMU KOMMYHHUKA-
TUBHBIMU JICUCTBUSMU U YHUBEPCAIBHBIMU PETYJISTUBHBIMU J€HCTBUSMH.

1) YHuBepcanbHbIe MO3HABATEIbHBIC ICHCTBUs 0OECIeunBaOT (HOPMUPOBAHHUE 0A30BBIX KOI'HHU-
THUBHBIX IPOLIECCOB O0yUaronmxcs (0OCBOEHHUE METOJ0B MO3HAHUS OKPY’KAIOLIEr0 MHUpa; MPUMEHEHHE JIO-
THYECKUX, UCCIIECOBATEILCKUX ONepalliii, yMeHul paborats ¢ nHpopmaiuen).

ba3oBele oruueckue NeMCcTBUA: BBIABIATh M XapaKTEPU30BaTh CYIECTBEHHbIE PU3HAKU MaTeMaTH-
YECKUX OOBEKTOB, MOHATUH, OTHOIIEHUH MEXIY MOHATHSAMHU; (HOPMYIMPOBATH ONPEIEICHHS HMOHATHIA;
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS IS 0OOOOIICHUSI U CPAaBHEHHS, KPHU-
TEPUU TPOBOJMMOTO aHAJIN3a; BOCIIPHHUMATH, (HOPMYIHPOBATh M MPEOOPA30OBHIBATH CYXKACHUS: yTBEPIHU-
TeJIbHbIE U OTPULIATENIbHBIE, €AMHUYHbIC, YACTHBIE U OOLIME; YCIOBHBIC; BBIBIATh MAaTEMAaTHUECKUE 3aKO-
HOMEPHOCTH, B3aMOCBSI3U U MPOTUBOpEUHs B (paKkTax, NaHHBIX, HAOIIOJEHUSIX U YTBEPKACHUAX; Mpeasa-
raTb KpUTEpUU I BBIABICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUMI; J€aTh BBIBOJABI C HCIOJb30BAHUEM
3aKOHOB JIOTHIKH, JIeTyKTHBHBIX

Y MHJIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH; pa30ouparh J0Ka3aTelbCcTBA MaTe-
MaTHYECKUX YTBEPKACHUH (IIPSMbIE U OT MPOTUBHOIO), IPOBOJUTH CAMOCTOSATENILHO HECIIOXKHBIE JI0Ka3a-
TEJBCTBA MaTeMaTHUECKUX (PAKTOB, BBICTPAaUBATh apIyMEHTAIUIO, IPUBOIUTH IIPUMEPBI U KOHTPIIPUMEDHI,
00OCHOBBIBaTh COOCTBEHHBIE pacCy:KJI€HUs; BbIOMpaTh CHocoO pemeHus ydeOHOW 3afaud (CpaBHUBATh
HECKOJIbKO BAPMAHTOB peIlleHHs], BEIOMpaTh Hanbosee MOAXOAAINI ¢ yYETOM CaMOCTOSITEIbHO BbIJENICH-
HBIX KPUTEPUEB).

basoBble nccnenoBarenbcKkue AEUCTBUSA:_HCIOJIb30BAaTh BOMPOCHl KaK HCCIIENOBATENbCKUIM HHCTPY-
MEHT IMO3HaHUA; (OPMYIHpPOBaTH BOIPOCHI, (PUKCUPYIOIIME MPOTUBOpPEUHE, MPOOIEMy, CaMOCTOATEIHHO
yCTaHaBJIMBaTh KCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIIMIO,

MHEHUE; IPOBOJIUTH 110 CAMOCTOSITENIBHO COCTABIIEHHOMY IJIAHY HECIIOKHBIN

IKCTIIEPUMEHT, HEOOIBIIIOE UCCIIEAOBAHUE IO YCTAHOBIECHHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00b-
€KTa, 3aBUCHMOCTEH 00BbEKTOB MEXy CO00I; CAMOCTOSTEIHHO (POPMYIUPOBATh 0000IIEHNUS U BHIBOBI MO
pe3yabTaTaM IMpOBEAEHHOTO HaOJIIOAEHUS, UCCIEIOBaHMS, OLEHHMBATH JIOCTOBEPHOCTh IOJIyYEHHBIX pe-
3yJbTaTOB, BEIBOJIOB M 00OOIIEHMIA; MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MpoOIlecca, a TAK)Ke BBIIBUTaTh

IMPECAIIOJI0KEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBHAX.



Pabora ¢ uH(oOpManueii: BBISIBISATh HEOCTATOYHOCTh U M30BITOYHOCTh WH(MOpPMAIIUH, JAHHBIX, HE-
00XOAMMBIX JJISl PEUICHUs 3aJauu; BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
WH(pOpMaIUIO Pa3IUYHBIX BUJIOB B (HOPM MPEACTABICHUS; BRIOUpATh GopMy TIpeACTaBICHHS WHPOpMaIUn
U WUIIOCTPUPOBATh pEIlaeMble 33aJlaud CXeMaMM, AuarpaMMmaMu, UHOW rpaduKod U MX KOMOWHAIUSMU;
OLIEHUBATh HAAEKHOCTh MH(POPMAIMU IO KPUTEPUSAM, MPEAJIOKESHHBIM YUYHUTEIEM HIU cHOopMylIMpoBaH-
HBIM CaMOCTOSITENBHO.

2) VHuBepcalibHble KOMMYHUKATHBHBIC JICHCTBHs 00ECIEYUBAIOT CHOPMUPOBAHHOCTD COIMATBHBIX
HABBIKOB 00YyYarOIINXCS.

OOuieHue: BOCIPHHUMATh U (DOPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C YCIOBHSAMHU U IIETSIMH
OO0IIeHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHs B YCTHBIX M NMHUCHhMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHUSI 110 XOAY PELICHUS 3a7aui, KOMMEHTUPOBATh MOJYUYEHHBIN Pe3yJbTaT; B X0A€ 00CYKICHUs
3aJlaBaTh BOIIPOCHI MO CYIIECTBY 00CYk/IaeMOi TeMbl, IPOOIeMBbI, pelraeMoi 3a7auu, BbICKAa3bIBATh UICH,
HAIEJICHHbIE Ha MOUCK PELICHUS; COMOCTABIATh CBOU CYXKICHHS C CYKICHUSIMH JPYTUX YYaCTHUKOB JHa-
Jora, oOHapy>KMBaTh pa3jIMyle U CXOJCTBO MO3UINI; B KOPPEKTHOH hopMe GpopMyIHpoBaTh

pasHorjacusi, CBOM BO3PAa)KEHUS; MPEACTABIATh PE3ybTaThl PELICHMs 3a/1ayd, dKCIIEpUMEHTA, HC-
CJIEJTOBAHMSI, IIPOEKTA; CAMOCTOSTENILHO BHIOMPATh (hOpMAaT BHICTYIUICHUS C YYETOM 3a7ad MPE3eHTALUU U
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHHUYECTBO: IOHMUMATh U MCIIOIB30BATh MPEUMYIIECTBA KOMAHTHONW M HHIUBUAYaIbHOU pabo-
THI TIPY PEIICHUH y4eOHBIX MAaTeMAaTUYECKHUX 33/1a4; IPUHUMATD 1IeJTb COBMECTHOW JEATEIIHOCTH, TUIaHU-
pOBaTh OPraHU3AIMI0 COBMECTHOU pabOThI, paclpenesaTh BUIbI padoT, JOrOBapUBaThHCS, 00CYXIaTh MPO-
1ecc M pe3yabTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKMX JIIOJIeH; ydyacTBOBaTh B IPYMIOBBIX (hopmax
paboThl (00CyXeHUs, 0OOMEH MHEHMSIMH, MO3TOBBIE IITYPMbI U Jp.); BBIIOJIHATH CBOIO YacTb PabOTHl U
KOOPJMHHUPOBATh CBOU JEUCTBUS C JPYTMMH WIEHAMU KOMaHJbl; OLEHMBATh KaueCTBO CBOEro BKJIAJa B
00K MPOJYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

3) YHuBepcallbHbIE peryJIiTUBHBIC JEHCTBUS 00ecneunBaloT (POPMUPOBAHUE CMBICIOBBIX YCTaHOBOK
Y J)KU3HEHHBIX HABBIKOB JIMYHOCTH.

CaMoopranuzaiys: CaMOCTOSITEIbHO COCTAaBIIATh IUIaH, aJITOPUTM PEUICHUs 3a/lauM (W1 €ro 4acTh),
BBIOMPATH CIIOCO0 peIIeHus ¢ y4ETOM UMEIOLINXCS

pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BapUAHTHI PELICHUN
¢ y4€ToM HOBOM MH(pOpMAIUH.

CaMOKOHTpOJIb: BIAJETh CIIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoIiecca U pe3ysbTara pelie-
HUS MaTeMaTHUYECKON 3a]1auu; MpeBUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTD IIPH PEIICHUH 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, HA/IEHHBIX OIMIMOOK, BBISBIICH-
HBIX TPYJIHOCTEH; OLEHUBATh COOTBETCTBUE PE3yJbTaTa AESITEIbHOCTU MOCTABIEHHOM LENH U YCIOBHSIM,
OOBSCHATH MPUUMHBI TOCTHKEHUS UM HEJOCTUKEHUS 1I€JI, HAaXOAUTh OLIMOKY, 1aBaTh OLEHKY puoodpe-
TEHHOMY OIIBITY.

IInanupyemMsbl pe3yJbTaTbl 0CBOCHHS
kypca AJI'EBPBI B 7—9 kaaccax



JJIeMEeHTbI TEOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

* OnepupoBaTh MOHATUAMU: MHOYKECTBO, XapaKTEPUCTUKU MHOKECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE
MHOKECTBO, KOHEUHOE U OECKOHEYHOE MHOXKECTBA, IIOAMHOXKECTBO, IPUHAIICKHOCTD, BKIIFOUEHUE, PaBEH-
CTBO MHOJKECTB;

onzo0paxaTh MHOXKECTBA M OTHOIIICHHUS MHOYKECTB C IIOMOIIBIO KpyTroB Dijepa;

* ONPEACIIATh MPUHAJIC)KHOCTD AJIEMEHTAa MHOXKECTBY, O0ObEIMHEHHIO U TIEPECEUYESHHUIO MHOYKECTB;

* 33J1aBaTh MHOKECTBO MEPEUUCICHUEM €T0 JJIEMEHTOB, CJIOBECHBIM OITMCAHUEM;

* HaXOJIUTh TIepeceUeHre, O0bETMHECHUE, IIOMHOXKECTBO B IPOCTEHIIINX CUTYAIUsX;

* OIEPUPOBATh MOHATHUAMU: ONPEIEICHHUE, AKCHOMA, TEOPEMA, TOKA3ATEIbCTBO, BEICKA3bIBAHUE, UC-
TUHHOCTD U JIO)KHOCTh BbICKa3bIBaHUS, OTPULIAHKE BBHICKA3bIBAHUH, ONEpALIUU HAJl BEICKA3bIBAHUSIMU: U,
WJIU, HE, YCIIOBHBIC BHICKA3bIBaHUS (MMILTUKAIINN);

* IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIs MOJATBEPKICHHS CBOMX BbICKa3bIBaHUI;

* CTPOUTH BBICKa3bIBaAHUs, OTPUIIAHUS BHICKA3bIBAHUH.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

* HCMOJIB30BaTh rpaduueCcKoe MPEJACTABICHHE MHOXECTB JUIsl OITMCAHMS PEaTbHBIX MPOIIECCOB M SIB-
JICHUH NP pelIeHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

* CTPOUTH LEMOYKH YMO3AKJIFOUEHN HA OCHOBE MCITOJIb30BaHUsI MIPABUJI JIOTUKHU;

* HCTOJIB30BaTh MHOKECTBA, ONEPAIIMU C MHOKECTBAMH, UX TpauuecKoe MpecTaBIeHUE AJI OMu-
CaHHUsI pEAIbHBIX NMPOLECCOB U SIBJIICHUIA.

Yucaa

» OnepupoBaTh NOHATUSAMU: HATYPAIbHOE YUCIO, IIeJI0€ YUCII0, OOBIKHOBEHHAs! APOOb, AeCITUYHAS
Ipo0b, CMeNIaHHas ApoOb, pallMOHATIBLHOE YHCII0, apu(METHUSCKUI KBaIpaTHBIN KOPEHbD;

* OIIEPUPOBATh MOHATHIMU: MHOKECTBO HATYPAJIbHBIX YHCEI, MHOKECTBO LIEJIBIX YUCEN, MHOKECTBO
palMOHAIBHBIX YKCEII, UPPALMOHATIBHOE YHCII0, KBaJAPATHBIN KOPEHb, MHOKECTBO JICCTBUTEIILHBIX YHCEII,
T€OMETPUYECKAsi HHTEPIIPETAIMs HaTyPAJIbHbBIX, IETbIX, PAIIMOHAIBHBIX, IEUCTBUTEIIbHBIX YHUCET,

* IOHUMATh U OOBSICHATH CMBICII TTIO3UIIMOHHOMN 3alMCH HATYPAJIBHOTO YNCIIa,

* UCIIOJIb30BaTh CBOMCTBA YMCEN U MIPABHJIA IEVCTBUI MPH BHIMIOJIHEHUU BBIYMCIIEHUM, B TOM YHUCJIE C
WCIIOJIb30BaHUEM NMPUEMOB PAIIHOHAIBHBIX BEIUUCIICHUH;

* UCNOJB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3,9, 10 npu BHINOIHEHUHN BBIUUCIECHUN U PEILIEHUH
HECJIOXKHBIX 3a/1a4;

* BBINOJHATH OKPYTJIIEHUE PALIMOHATIBHBIX YUCEN B COOTBETCTBUH C MPABUIIAMU U C 3aIaHHOW TOYHO-
CTBIO;

* OLICHUBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJI0T0 YUCIA;

* pacIio3HaBaTh PAIMOHAIBLHBIE U UPPAIlMOHATBHBIC YUCIIA U CPABHUBATH UX;

* MMPEJICTABISATh PAIMOHAIIBHOE YMCJIO B BUJIE JIECATUYHOM Ipo0u;

* YIOPSIOYUBATh YKCIIA, 3alIMCAaHHbIE B BUJIe OOBIKHOBEHHOU U JIECSITUYHOM JIpo0OH;

 HaxoauTh HOJ[ 1 HOK 4mcen u ucronb3oBaTh UX NpU PELLIEHUH 3a4a4.

B noeceonesnoii scuznu u npu usyuenuu opyzux npeomemos:

* OLICHUBATh PE3YJbTATHI BHIYMCICHUN NPU PELIEHUH PAKTUYECKUX 33124,

* BBIIIOJIHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALMSIX;

* COCTaBJIATH YHCIIOBBIE BHIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX YUeOHBIX
MIPEIMETOB;

* IPUMEHSATH MpaBUiIa NPUOTMKEHHBIX BHIYUCICHHUH NPU pEelIeHUH MTPaKTUUECKUX 3aj1a4 U 3aja4d U3
JPYTUX Y4EOHBIX MTPEIMETOB,;

* BBIIIOJIHATH CPABHEHHE PE3YJIbTATOB BHIYMCIECHUI NPU PELIEHUH TPAKTUYECKUX 33]a4, B TOM YHUCIIE
IIPU BBIMOJIHEHUH TPUOIMKEHHBIX BHIYHUCIICHUH,



* COCTaBJISITh U OLIEHUBATH YMCJIOBBIEC BHIPAXKEHUS IIPHU PEUICHUU TPAKTUUYECKUX 3a]a4 U 3a7a4 U3
JOPYTUX Y4eOHBIX MPEIMETOB,

* 3aIIMCHIBATh U OKPYTJISATh YMCIIOBBIE 3HAYEHUS PEAVIbHBIX BEJIMYHH C UCIIOIb30BAHUEM PA3HBIX CH-
CTEM U3MEPEHUS.

ToxnecTBeHHbIE IPe0OPa30BaAHUS

» OnepupoBaTh MOHATUSAMU: CTENEHb C HATYypaIbHBIM MOKa3aTeJIeM, CTEIIEHb C IIeJIbIM OTPULIATEb-
HBIM [10Ka3aTeseMm;

* BBINIOJIHATH HECIIOXKHBIE MTPe0o0pa30oBaHus 171l BRIYUCIICHUS 3HAYEHUI YMCIOBBIX BhIpaXEHH, CO-
JIEpIKaIlUX CTETNICHU C HATYpaJbHBIM IOKAa3aTeJIeM, CTEIIEHU C IIEJIbIM OTPULIATEIILHBIM MTOKa3aTelieM;

* BBITIOJIHATH IPEOOPA30BAHUS IIENIBIX BRIPAKEHUIN: paCKpPBIBATh CKOOM, MPUBOIUTH TIOIOOHEIE cliara-
€MbI€; BBIMOJIHATH JIEUCTBUS C OJHOUJICHAMU (CJIOXKEHUE, BBIUUTAHUE, YMHOXKCHHE), IEHCTBUSI C MHOTO-
YIeHaMH (CII0KEHHE, BBIYUTAaHUE, YMHOKEHHE);

* HCII0JIb30BaTh (POPMYJIbI COKPAIEHHOTO YMHOXKEHHS (KBaJpaT CyMMBI, KBaJIpaT pa3HOCTH, pa3-
HOCTb KB3JIpaTOB) Ui YIPOILEHUS BEIUUCICHHUM 3HAYEHUI BBIPAXKESHUN;

* BBIMIOJIHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOYKUTENIN OJTHUM U3 CIIOCOOOB: BEIHECEHHE 33 CKOOKY,
IpyNIUPOBKA, UCHIOIB30BaHUE (POPMYI COKPAIIEHHOTO YMHOXKECHHS,

* BBIJICIIATH KBAJIpaT CyMMBI U KBaJIpaT pa3HOCTU OJIHOYJICHOB;

* pacKJIaJbIBaTh HA MHOXKHUTEIIU KBAJPATHBINA TPEXUICH,

* BBITIOJTHATH IPEOOPA30BaHUs BRIPAKCHHIA, COISPIKANTNX CTETICHH C I[EJIBIM OTPHUIIATSILHBIM MTOKa-
3aTesieM, ePEeXOqUTh OT 3aIIMCH B BUJI€ CTEIICHHU C EJIBIM OTPUIIATEIIbHBIM MTOKa3aTeJIeM K 3aIllUCH B BUJIC
npoou;

* BBITIOJIHATH HECIIOXKHBIE MPe0o0pa3zoBaHusl IPOOHO-TMHEHHBIX BHIPAKEHUHN U BBIPAKEHUH C KBaJI-
paTHBIMU KOPHSIMH, a TaKXKe COKpalleHue apo0el, mpuBeaeHne anredpandeckux apodei Kk oduiemMy 3Ha-
MEHAaTelll0, CI0XKEeHHE, YMHOXKEHHE, IEJIeHNe aredpandeckux Apoodeid, BO3BeeHHE aaredpandeckoil 1po-
OU B HaTypaJbHYIO U LEIYI0 OTPUIIATENIbHYIO CTETICHH;

* BBITIOJTHATH IPEOOPA30BaHUs BRIPAKCHHIA, COISPIKANINX KBaIPATHBIC KOPHU;

* BBIJICJISITH KBAAPAT CyMMBI HJIA KBAJpaT PA3HOCTH JABYYJICHA B BRIPAKCHUSX, COJCPIKAIIUX KBAI-
paTHBIE KOPHH;

* BBITIOJIHATH TPEOOpPa30BaHUsI BRIPAKEHUH, COJIEPKAIUX MOTYIIb.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomemos:

* IOHUMAaTh CMbBICT 3alMUCH YUCIa B CTAHJAAPTHOM BU/IE;

* OIepUPOBATh Ha OA30BOM YPOBHE MOHSATHEM «CTAaHAAPTHAS 3aMUCh YHCTIA;

* BBITIOJIHATH IPE0OpPA30BaHUs U ICUCTBUSA C YUCIAMHU, 3aMUCAaHHBIMU B CTAHAAPTHOM BHJIE;

* BBITIOJIHSATH MTPEoOpa30BaHUsI AIreOpanyeCcKuX BRIPAXKECHHM MPU PEIICHUH 3a7a4 IPYTUX YUCOHBIX
MPEAMETOB.

YpaBHeHusi M HepaBeHCTBA

» OnepupoBaTh MOHATUSIMU: PABEHCTBO, YUCJIOBOE PABEHCTBO, YPABHEHHE, YNCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO, KOPEHb YPABHEHM S, pELICHUE YPABHEHUS, PEILIEHUE HEPABEHCTBA, PABHOCUJIbHBIE YpaBHE-
HUS, 00JIaCTh ONpeAeNieHUs] ypaBHEHUS (HEpaBEHCTBA, CUCTEMbI YpaBHEHU WIIM HEPABEHCTB);

* IPOBEPSATH CIPABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JIMHEHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISLIUECS K JIMHEUHBIM;

* pelaTh JIMHEIHbIE YPABHEHUS U YPABHEHUS, CBOASIIMECS K TMHEHHBIM, C IOMOIIbIO TOX/I€CTBEH-
HBIX TIPe0Opa30BaHuUM;

* POBEPSTH, SABIACTCS JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHUsI (HEpPAaBEHCTBA),

* pemaTh KBaJipaTHBIE YpaBHEHUsI 10 (popMyIie KOpHEH KBaJAPaTHOTO yPaBHEHUS;

* pemaTh KBaJIpaTHBIC YPAaBHEHUSI M YPAaBHEHUSI, CBOJSIITMECS K KBAPATHBIM, C TIOMOIIIBIO TOXKJIe-
CTBEHHBIX MpeoOpa3oBaHMmii;

* pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUH, HEPABEHCTB;

* M300paKaTh PEIICHNS HEPABEHCTB M UX CHCTEM Ha YMCIIOBOH MPSIMOIA;



* pemarh ApOOHO-INHEHHBIC YPABHECHUS;

* pemaTh NpoCTEeUIne UppallMOHATIbHBIE YPAaBHEHHUS BUIA
\-"'f? =4 w‘% = \.'%;

* pemaTh ypaBHEHHS BUa X = a,

* pelaTh ypaBHEHMsI CIOCOOOM Pa3yIoKEeHUsI HA MHOXKHUTEIH U CIIOCOOOM 3aMEHbI IEPEMEHHOM

* HCII0JIB30BATh METOJI MHTEPBAJIOB JUISl PELIEHUS LIEIbIX U IPOOHO-pallMOHAIbHBIX HEPABEHCTB;

* pelaTh JMHEWHbIE YPABHEHMSI U HEPABEHCTBA C IapaMeTpaMH;

* pelaTh HECIIOKHbBIE KBAaJPAaTHbIE YPAaBHEHHUS C IapaMeTpOM;

* pelIaTh HECIOKHBIE CUCTEMBI JIMHENHBIX YPaBHEHUH ¢ lTapaMeTpamy,

* pelIaTh HECJIOXKHbIEC YPABHEHUS B LICJIBIX YHUCIIAX.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

* COCTABJIATB U PEIIATh JIMHEHHBIC YPABHEHUS U KBAaPATHBIC YPABHECHHUS, YPABHEHNUs, K HUM CBOJIS-
IIMECs], CUCTEMBbI IMHEWHBIX YPAaBHEHUH, HEPABEHCTB MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX IIPEIMETOB;

* BBIIIOJIHATH OLIEHKY IIPABI0II0100Us PE3YJILTATOB, [10JIy4aeMbIX IIPU PEILICHUHU JIMHEUHBIX U KBaJ-
paTHBIX YPAaBHEHUM U CUCTEM JIMHEMHBIX YPAaBHEHUN U HEPABEHCTB IIPU PEILIEHUU 3aa4d APYTUX YUEOHBIX
IIPEIMETOB,;

* BEIOMPATh COOTBETCTBYIOIINE YPAaBHEHHSI, HEPABEHCTBA MIIM UX CHCTEMBI JJIsi COCTABICHHS MaTeMa-
TUYECKOW MOJEIH 3aJaHHOM peabHON CUTYalluu WIN IPUKJIAJHON 3a/1a4H;

* YMETb MHTEPIPETUPOBATH MIOJyUYEHHBIN ITPU PEILICHUN YPABHEHUS, HEPABEHCTBA WM CUCTEMBI Pe-
3yJbTAaT B KOHTEKCTE 3aJaHHON peajbHON CUTYalluy WIN IIPUKIIAHON 3a1a4H.

DOyHKIUH

* OnepupoBaTh MOHATUAMU: (PYHKIMOHATIBHAS 3aBUCUMOCTbD, (DYHKIIHS, TpapuK GYHKINHU, CTOCOOBI
3agaHns (PyHKIMH, apTYMEHT U 3HaueHHe (DYyHKIUU, 00JIaCTh ONPEIEICHUS 1 MHOKECTBO 3HAUCHUH (PyHK-
WU, HyJTU (QYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKITHH, YET-

HOCTB/HEYETHOCTH (PYHKINH;

* HAXO/IUTh 3HaUeHHe (QPYHKIMU MO 3aJJaHHOMY 3HAUEHHUIO apTyMEHTa;

* HAXO/IUTh 3HAUEHHUE apryMeHTa 110 3aJJaHHOMY 3HAYeHUIO ()YHKIIUU B HECIOXKHBIX CUTYAIUX;

* OIIPEIENATH MTOJIOKEHUE TOUKHU 0 €€ KOOpAMHATaM, KOOPAMHATHI TOUKH I10 €€ MOJIO0KEHHUIO Ha KO-
OpPAVHATHOM INIOCKOCTH;

* 110 rpauKy HaXOAUTh 00JIACTh ONPEAETICHHS, MHOXKECTBO 3HAUYCHUN, HYIM (QYHKIMH, TIPOMEKYTKU
3HAKOIIOCTOSIHCTBA, POMEKYTKU BO3pacTaHus U yObIBaHM S, HanOOJIbIIIee 1 HAaUMEHbIlIee 3HaYeHUs! (PyHK-
uu;

* CTPOUTH TpaduK TUHEHHON QYHKINH;

* IPOBEPSATH, ABJSAETCS JIU JaHHBIN rpaduk rpadukoM 3agaHHON QYHKIUM (JTMHEHHOHN, KBaJpaTHy-
HOM, 00paTHOM MPONOPLUUOHATBHOCTH);

* ONpeAeATh NPUOIMKEHHBIE 3HAUEHUSI KOOPIUHAT TOUYKH IepeceyeHns rpaduKoB QpyHKIH;

* CTPOUTH IpadUKy JIMHEHHOM, KBapaTHUHOW (QYHKIIMNA, OOpaTHOM MPOMOPIIMOHAIEHOCTH, (DYHKITHIA
k

y=a+—y=Vxy =5y =Ixl
BUIIA x+b

* Ha IIpUMepe KBaApaTHYHOH (QyHKIIMU HCIONIB30BaTh peodpa3oBanus rpaduka pynkimm y = f (X)
aust moctpoenus rpaduka Gpynkuuu y = af (kx + b) +¢;

* COCTaBJIATh ypaBHEHHE TPSIMOM 0 33JJAHHBIM YCIIOBHSIM: TTPOXO/SIIEH Yepe3 ABE TOUKH C 3a1aH-
HBIMU KOOPJIMHATaMH, ITPOXO/SIIEH yepe3 JaHHYI0 TOUKY W ITapaJuIeIbHON TaHHOM NPSMOi;

* MCCIIeI0BaTh (PYHKIMIO TI0 e€ TpaduKy;

* HAaXO/IUTh MHOXKECTBO 3HAYCHUH, HYJIU, IIPOMEKYTKH 3HAKOIIOCTOSTHCTBa, MOHOTOHHOCTH KBajpa-
TUYHOU (YHKIUH,

* OTepUpOBaTh Ha 0A30BOM YPOBHE MOHATHIAMMU: MOCIEI0BATENBHOCTD, apupMeTHUYECKast IPOrPECCUs,
reoMeTpPHUECKas IPOrPecCHs;



* pemaTh TPOCThIC 33]Ja4H Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh TIOJyUeH HETMOCPEICTBEH-
HBIM TI0JICU€TOM 03 mpuMeHeHus HopMy;

* pemarh 3a7a4u Ha apu(PMETUIECKYIO M TEOMETPUYECKYIO MTPOTPECCHIO.

B noeceonesnoii ycuznu u npu usyueHuu opyzux npeomemos:

* HCII0JIb30BaTh Ipa)UKH peabHBIX MIPOLIECCOB U 3aBUCUMOCTEH /IJIsl ONpEeeNICHUS X CBOICTB
(HanOoJbIIIME U HAUMEHBIIINE 3HAUYCHUS, IPOMEKYTKHU BO3pACTaHUS U YObIBaHHUS, 0071aCTU MOJIOKUTENb-
HBIX ¥ OTPUILIATEIbHBIX 3HAUECHUH U T. 11.);

* HCII0JIb30BaTh CBOMCTBA JIMHEHHON QyHKIMU U €€ rpaduK MPU pEelIeHUH 33]1a4 U3 IPYTUX yUeOHBIX
MPEIMETOB;

* WJUTFOCTPUPOBATH C TIOMOIIBIO rpaduKa peaabHy0 3aBUCUMOCTD WJIH MPOIIECC 0 UX XapaKTepH-
CTHKaM,

* HCIIOJIB30BAaTh CBOMCTBA ¥ rpapiK KBaaApaTUYHOW (DYHKIIMU TPU PEIICHUH 33134 U3 APYTUX ydeO-
HBIX IPEIMETOB.

TexcToBBIC 3a0a4H

* PemiaTh HecnokHbIe CIO’KETHBIE 3a/1a4M Pa3HbIX TUIIOB Ha BCe apudMeTnyecKue NeHCTBuUS;

* pemaTh IPOCThIC U CIOKHBIE 337a4l Pa3HBIX TUIIOB, a TAKXKE 3a]]a4i MOBBIIICHHON TPYAHOCTH,

* CTPOUTH MOJIEJIb YCIOBUS 3a/1a4M (B BUJIE TaOIHIIbI, CXEMBbI, PUCYHKA),B KOTOPOW JaHbl 3HAYCHHUSI
JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C IIETBIO TIOMCKA PEIICHUS 3aJ1a4H; HCIIOJIb30BATh Pa3HbBIC KPaT-
KHE 3aIiCH KaK

MOJICTTM TEKCTOB CIIOXHBIX 3a/1a4 JIJIsl TOCTPOCHUSI TIOMCKOBOM CXEMBI M PEIICHUS 3a]1a4;

* pa3aMyaTh MOJICTh TEKCTA U MOJICNb PEIICHUS 33/Ja4H, KOHCTPYUPOBAThH K OJTHOW MOICIH PEIICHUS
HECJIOKHOM 3a]]aui pa3Hble MOJIEH TEKCTa 33/1auH;

* OCYIIECTBIIATH CIIOCOO MOMCKA PEIlIeHUs 3a]a4l, B KOTOPOM PacCyKICHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

3HATh U IPUMEHATH 00a criocoba moucka perieHus 3a1ad (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBHS K
TpeOOBaHUIO);

* pelIaTh HEeCIIOKHBIE JIOTHYECKUE 3a7]a91 METOJIOM PACCYXICHUM, MOICITHUPOBATH PACCYKIACHHUSI IPU
MTOVICKE PEIICHHS 3a/1a4 C IOMOIIBIO Tpad)CXeMBbl;

* pelIaTh JOTMYECKHE 33JIJa4H Pa3HbIMH CIIOCO0aMH, B TOM YHCIIE C ABYMS OJIOKaMH U C TpeMs OJ10-
KaMH JaHHBIX C IOMOIIBIO TaOIUII,

* COCTaBIIATH IUJIAH PEIICHUS 3a]]a4M; BBIJENIATH TAlbl PEIISHHs 3314 U COAEePKAHUE KaKI0T0 dTa-
mna,

* YMETh BBIOUPATH ONTUMAJIBHBIA METOJ] PELICHHS 33a4u U OCO3HABATh BBIOOP METOJIa, paccMaTpu-
BaTh PA3IMYHBIC METO/IbI, HAXOIUTh PA3HBIC PEIICHUS 3a/1a49H, €CIIH BO3MOXKHO;

* aHAJIM3UPOBATH 3aTPYTHEHUS MPU PEIICHUH 33134,

* BBITIOJTHATH PA3IMYHBIC IPEOOPA30BaAHUS IPEIOKCHHON 3a]a9i, KOHCTPYHPOBATh HOBBIC 3a/1a91
W3 IaHHOM, B TOM 4Huciie OOpaTHBIE;

* UHTEPIPETUPOBATH BHIUNCIUTEIbHBIC PE3YIbTATHl B 3a]1aUe, UCCIEA0BATh MOJIYISHHOE PEIICHHE
3a/1a4H;

* aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYAIIMH B3aHMHOTO PACTIONIOKEHUS ABYX OOBEKTOB U U3MEHEHUE
WX XapaKTePUCTUK MIPU COBMECTHOM JIBHIKEHUU (CKOPOCTh, BPEMSI, PACCTOSIHUE) TIPU PELICHUH 3a/1a4 Ha
JBUKEHHE IBYX 00BEKTOB KaK B OJTHOM HAMPABJICHHUH, TAK U B IPOTHBOIIOJIOKHBIX HAIIPABJICHUSX;

* 3HATh pa3IMINUe CKOPOCTEH 0OBEKTa B CTOSUCH BOJIE, IPOTUB TCUCHUS U 110 TCUCHUIO PEKH; UCCIIe-
JI0BaTh BCEBO3MOXKHBIC CUTYAITUH TIPH PEIICHUH 3a/1a4 Ha JIBUKCHHE 110 pEKe, PaCCMaTPHBATh Pa3HbIC CH-
CTEMBI OTCYETA;

* pemarp 3aJja91 Ha HaXOXKJICHHE YaCTH YUCIIa M YKCTIa 10 €r0 YacTH, pemaTh pa3HooOpa3Hble 3a/1a-
YU «HA YaCTH»;

* pemath 1 000CHOBBIBATh CBOE pelIeHHE 3a/1a4 (BBIICIATh MATEMATHUECKYIO OCHOBY) Ha HaXO0XIe-
HUE YaCTH YKCJIa U YKCIIa TI0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMBICHA ApooH;



* HaXOJUTh MPOLIEHT OT YUCJIA, YACIIO MO €ro MPOLEHTY, IPOLEHTHOE OTHOIIEHUE ABYX YHCEN, IIPO-
LIEHTHOE CHUKEHUE WJIH MPOIIEHTHOE MOBHIIIICHUE BEJIMYUHBIL;

* peliaTh 3aJa4u Ha IPOIEHTHI, B TOM YHCIIE CIIOKHBIE MMPOLIEHTHIC 000CHOBAHUEM, UCTIONB3YS pa3-
HBIE CIIOCOOBHI,

* peliath, 0CO3HABATh U OOBICHITH UJIEHTUYHOCTD 33/1a4 Pa3HbIX TUIIOB (Ha padoTy, Ha MOKYIIKU, Ha
JBUKEHHE), CBSA3BIBAIONINX TPU BETUUHUHBI, BHIACIATH 3TH BETUYMHBI U OTHOLICHHUS MEXIY HUMH, IIpUMe-
HATH UX MIPH PEIICHUH 3a]1a4, KOHCTPYHUPOBAaTh COOCTBEHHbBIE 3a]]a4l YKA3aHHBIX THIIOB;

* BJIaZIETh OCHOBHBIMU METOJ[aMH PEIICHUS 3a/1a4 Ha CMECH, CIIJIaBbl, KOHIIEHTPALIUH;

* pemarp 3aJa4u 110 KOMOMHATOPUKE U TEOPUH BEPOATHOCTEH Ha OCHOBE MCIOJIb30BAHUS H3yYCHHBIX
METO0B M 0OOCHOBBIBATDH PELICHNUE,

* pelaTh HECIOXKHbIE 3a7aUl 110 MATEMaTUYECKON CTAaTUCTUKE;

* OBJIaZICBATh OCHOBHBIMHM METOJJaMH PELICHUS CIOKETHBIX 33/1a4: apuPMETUIECKUM, anredpanye-
CKUM, Tiepedopa BapuaHTOB, FEOMETPUUECKUM, I'paUyeCKUM, IPUMEHSATh UX B HOBBIX 110 CPAaBHEHHUIO C
M3YYCHHBIMU CUTYaIUSX.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

* BBIJIBUTATh TMIIOTE3bI O BO3MOKHBIX MPEICIbHBIX 3HAUEHUAX UCKOMBIX BETUYMH B 3a/1a4e (JenaTh
MPUKUIKY);

* BBIIEJISATH IPU PEIICHUH 3aJ]a4 XapaKTePUCTUKU pacCMaTpUBaeMOil B 3a/1aue CUTyaluH, OTJINYHbIE
OT peaJIbHBIX (T€, OT KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYallUU C YYETOM 3THX Xa-
PaKTEpPUCTUK, B YACTHOCTH, [IPH PELICHUH 33]1a4 Ha KOHIEHTPALMU YYUTHIBATh IUIOTHOCTh BELIECTBA;

* pemarh ¥ KOHCTPYMPOBATh 33/1a4d Ha OCHOBE PACCMOTPEHHUS PEAJIbHBIX CUTYallUi, B KOTOPBIX HE
TpeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA PE3YIIbTAT.

CraTuCTHKA ¥ TeOpHs BEPOSATHOCTEH

» lMeTh mpe/icTaBICHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIIYYaiHOTO COOBITHUSA,
KOMOMHATOPHBIX 3a/1a4ax;

* pemarh nNpocTeilire KOMOMHATOPHBIE 331a4U METOJOM IIPSIMOIO U OPraHU30BAaHHOTO IIepedopa;

* IPE/ICTABIIATH JIaHHbIE B BUJIE€ TaOJIUL], TUarpaMm, rpaQuKos;

* yuTaTh UH(OPMAIIHIO, IPEACTABICHHYIO B BHJI€ TaOIUIIBL, AUarpaMMbl, rpapuka;

* U3BJIEKaTh UH(OPMaIIMIO, TPEICTABICHHYIO B Ta0JINLIaX, HAa AMarpaMMax, rpadukax;

* OIPEENSITh OCHOBHBIE CTATUCTUYECKHIE XapaKTEPUCTUKN YHCIOBBIX HA0OPOB;

* OIICHUBATh BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITYYasiX;

* UMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIIINX YUCEN B MACCOBBIX SIBICHUSX;

* ONIEPUPOBATH MOHATHAMH: CTOIOYATHIE H KPYTOBBIE TUArpaMMBbI, TAOMUIBI JaHHBIX, cpeiHee apud-
METHYECKOe, Me/InaHa, HauOoJIbllIee U HauMEHbIIIee 3HaYeHUS BBIOOPKH, pa3Max BbIOOPKH, TUCHIEPCUS U
CTaHJIapTHOE OTKJIOHEHHE, CllydaiiHas W3MEHYHBOCTb;

* COCTaBJIATH TAOJIUIIbI, CTPOUTH IUAarpaMMbl U rpapKu Ha OCHOBE JJaHHBIX;

* OIIEPUPOBATH MOHATHAMU: (PaKTOpUAN YUCIIA, IEPECTAHOBKHU U COUYETaHUs, TpeyroyibHuK [lackans;

* IPUMEHSATH MPABUIIO TPOU3BEICHUS IPU PEIICHUU KOMOWHATOPHBIX 33]1a4;

* ONIEPUPOBATH MOHATHUAMHU: CITyYalHBIN OMBIT, CTyYalHBIM BEIOOD, UCIIBITAHUE, DTIEMEHTAPHOE CITY-
qaiiHOe COOBITHE (MCXO0/T), KIIACCHYECKOE OIPE/IEIIEHUE BEPOSATHOCTH CIYy4alHOTO COOBITHS, ONEpaIlH Ha
CIIy9aliHBIMH COOBITUSIMU,

* IPEICTABIATH HHPOPMAITUIO C TIOMOIIBIO KPYyTOB Diifepa,;

* pelaTth 3aJja4y Ha BBIUYMCICHHE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C MTOMOLIBIO
KOMOWHATOPHKH.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

* OIIEHUBATh KOJMYECTBO BO3MOKHBIX BApHAHTOB METOJIOM Iepedopa;

* UMETh MIPEJICTABICHHUE O POJI MIPAKTHUECKH JOCTOBEPHBIX U MAIIOBEPOSATHBIX COOBITHIA;

* CpaBHMBATh OCHOBHBIE CTATUCTUYECKHUE XaPAKTEPUCTUKHU, MTOITYUYEHHBIE B POLECCE PELICHUS MTPHU-
KJIaJTHOM 3aJ]a4uM, U3yUYEHHUSI pEaTbHOTO SIBJICHNUS,



* OIICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITHI U SIBIICHUI B HECIIOKHBIX CUTYAIUAX;

* U3BJIEKaTh, MHTEPIPETHUPOBATH U MPEOOPA30BBIBATH MH(POPMAIIUIO, TPEJICTABICHHYIO B TA0INLAX,
Ha MarpaMmax, rpagukax, OTpa)karollyro CBOMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOLIECCOB U SIBICHUM;

* OTPEETATh CTATUCTHYECKUE XapaKTEPUCTUKU BBIOOPOK MO TabJuIaM, TuarpaMmam, rpadukam,
BBINOJIHATh CPAaBHEHHE B 3aBUCUMOCTH OT LI€JIU PEIIEHUs 3a/1a4H;

* OLICHUBATh BEPOSITHOCTb PEAIbHBIX COOBITHH U SIBICHUI.

HUcTopusi MaTeMaTHKH

* OnuchIBaTh OT/IEIbHbIE BBIIAIOIIMECS PE3yJIbTaThl, 10JIyY€HHbIE B XO/J€ Pa3BUTHS MaTEMATUKH KaK
HaYKH,

* 3HATh IPUMEPHI MATEMAaTHIECKUX OTKPBITUN M UX aBTOPOB B CBS3M C OTEUECTBEHHOM U BCEMUPHOU
HCTOPUEH;

* IOHUMATh POJIb MaTEMATHUKH B pa3BUTUU Poccum;

* XapaKTepu30BaTh BKJIAJ BBIIAIOLIMXCS MATEMaTUKOB B Pa3BUTHEMATEMAaTHKU U UHBIX HAyYHBIX 00-
JlacTen.

Metoabl MaTeMaTHKH

* BoiObuparh noaxoaauuii n3y4eHHbIH METOJT AJIs1 peILIeHHs U3YYEHHBIX TUIIOB MAaTEMaTUYECKUX 3a-
Aad;

* IPUBOAMTH PUMEPHI MATEMAaTHIECKUX 3aKOHOMEPHOCTEW B OKPY KaIOMIEeH IeHCTBUTEILHOCTH U
MIPOU3BEACHUAX NCKYCCTBA,;

* UCTIOJIB3YSI U3YYEHHBIE METO/IbI, IPOBOJUTH JJOKA3aTEIbCTBO, BHIIOIHSTH ONPOBEPIKEHHE;

* BEIOMpATh U3yUEHHBIE METO/Ibl M X KOMOMHAIIUMY [T PEIICHUS MaTeMaTHIECKUX 3a/1a4;

* UCIOJIb30BATh MAaTEMaTHUECKUE 3HAHUS JIJIs1 ONIMCAHUS 3aKOHOMEPHOCTEH B OKpY Karollel 1eicTBu-
TEJIBHOCTHU U NPOU3BEJCHUAX UCKYCCTBA;

* IPUMEHATH POCTEHIIINE TPOrPaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUN MaTeMaTHYECKUX 3ajiau.

Conepxkanue kypca AJITEBPBI B 7—9 kaaccax

Yucaa

PanmnonanbHble yncaa. MHOXECTBO pallMOHANIbHBIX uncell. CpaBHEHHE palluOHATbHBIX YHCEN.
JleWcTBUS ¢ pallMOHATIBHBIMU YHCIaMHU. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecamuiHol Opoobsio.

Hppanmnonanbubie ynciaa. [lonstue uppannoHaabHOro uncna. Pacro3sHaBanue MppalnoHaIbHbBIX
yucen. [Ipumepsl nokaszarenscTs B anredpe. UppaunonansHocts uucina. [Ipumenenue B reomerpun. Cpas-
HeHue UPpayUoHaIbHbIX ducel. MHuodcecmso OelicmeumenbHvix yucei.

ToxknecTBeHHbIE IPe0OPa3oBaAHUA

Yucnosbie 1 OyKBeHHbIE BbIpaskeHHsl. BeipaxkeHue ¢ nepeMeHHoi. 3HaueHue Belpaxenus. [loa-
CTaHOBKA BBIPAKCHUI BMECTO TIEPEMEHHBIX.

Leasble Bbipa:kenus. CTeneHb ¢ HATypalbHBIM MOKa3aTeneM U e€ cBoiicTBa. [IpeobpazoBanus BbI-
pakeHH, coJiepKalX CTEIIEH! ¢ HATypaJIbHbBIM MoKa3aTeneM. OgHousIeH, MHOTowIeH. JIeHCTBUS ¢ OJTHO-
YJIeHAMU ¥ MHOTOWICHaMHU (CJI0KEHUE, BEIUNTaHUE, YMHOXKeHHE). POPMyIIbl COKPAIIEHHOTO YMHOXKECHHUS:
Pa3HOCTh KBAIPaTOB, KBaIpaT CyMMBI U KBapaT pa3HoCTH. Pa3noxkeHne MHOroW/IeHa HA MHOXKUTEIHU: BbI-
HECEHHUE 00Iero MHOXKUTEIIS 32 CKOOKHU, epynnupoeKa, npumeneHue hopmyn COKpauéHHo20 YMHONCEHUSL.
Ksaopammuwiii mpéxunen, pasnodxcerue K8a0pamuo2o mpéxuiena Ha MHO*CUMEIU.

JlpodHo-panuoHaNbHbIe BhIpa:kenus. CTeneHs ¢ 1elbiM okaszareseM. [IpeoOpasoBanue qpoOHO-
JMHEWHBIX BRIPXCHUHN: CIIOKEHHE, YMHOKEHHE, IeJIeHne. Aneebpauueckas 0poow. [lonycmumvle 3HaueHus
nepemeHHbix 6 OpoOHO-payuonaibHulx svipaxcerusix. Cokpawernue aneeopaudeckux opooeil. Ilpusedenue
aneebpauveckux opobell Kk oowemy 3HameHamenio. Jleticmeus ¢ aneedpauteckumu Opoosamu. ClodiceHue,
gbluUmaHue, yMHoJCeHue, oeleHue, 6036edenue 8 cmenennv. Ilpeobpazosanue 8bipasicenull, CoO0epHCauux
3HAK MOOYIIA.



KBagpatHbie kopHH. ApudMeTHuecKuil KBajpaTHblii KopeHs. [IpeoOpa3zoBanue BeIpaskeHHIA, CO-
JiepKaIIUX KBaJpaTHbIC KOPHU: YMHOKCHHE, JICTICHIE, BRIHECCHHE MHOKUTES H3-TI0]1 3HaKa KOPHSI, 8He-
CeHue MHOXMCUmMens 00 3HAK KOPHL.

YpaBHeHNS H HEPABEHCTBA

PaBencrTBa. UucinoBoe paBeHcTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO € MEPEMEHHOM.

YpaBHenus. [lonatus ypaBHeHUs: U KOpHS ypaBHeHUs1. [Ipedcmasnenue o pasHocuibHOCMU ypasHe-
Huti. Obnacmo onpedeneruss ypasHenus: (001acms 00Ny CMUMbIX 3HAYEHUU NePeMEHHO).

JIuHeiiHOe ypaBHeHHeE U ero KOpHU. Penienue TuHeHbIX ypaBHeHUH. Jlunelinoe ypasHeHue ¢ na-
pamempom. Koauvecmeo kopheil 1uneuno2o ypasHenus. Peulenue 1uneinbix ypasHenuti ¢ napa Mempom.

KBanpatHoe ypaBHeHHe U ero kopHu. KBagpatusie ypaBHeHus. HenomHbie KBaIpaTHEIE YpaBHE-
HUs. JIUCKpUMUHAHT KBaApaTHOTO ypaBHeHUs. PopMyIia KOpHEl KBajpaTHOro ypaBHeHus. Teopema Bue-
ma. Teopema, oopamnas meopeme Buema. Pemienre kBagpaTHbIX ypaBHEHHI: HCIIOIb30BAHNE

(bopMyIIBI 17151 HAXOXKJECHUSI KOPHEH, epaghuyeckuti Memoo peuleHusl, pasioxicenue Ha MHOMCUMen,
noobop KopHell ¢ ucnonvsosaruem meopemvl Buema. Konuuecmeo kophell K6aopamuozo ypasHeHus 8 3a-
gucuMocmu om e20 ouckpumunaruma. buxeaopamuule ypaenenus. Ypasnenus, ceooawuecs K 1uHeUHbIM U
keéaopamuwvim. Keadpammuvle ypasreHnus ¢ napamempom.

JIpoGHo-panuoHa/ibHbIE ypaBHeHUs1. Perienne nmpocteimumx ApoOHO TUHEHHBIX YpaBHEHHA. Pe-
uernue OpoOHO-payUOHANbHBIX YpasHeHull. Memoowvl peuienus ypasHeHull. Memoobl paGHOCUIbHBIX NPeoD-
PAazoeanuil, Memoo 3ameHvl nepemMeHHol, epaguueckuti memoo. Hcnonvzosanue c6olicms Qyukyuil npu

. o f _ | .
pewenuu ypasuenui. IIpocmetiuue uppayuonansvhvie ypasnenus éuoa + fx) = a, flx) = /g(x) . Vpas-
HeHusl 6uoa X™ = a . YpaeHnenus 6 yenvix uuciax.

Cucrembl ypaBHeHHi. YpaBHEHUE C IBYMs IlepeMEeHHbIMU. JIMHEiHOE ypaBHEHUE ¢ IBYMsI Ilepe-
MEHHBIMU. [Ipamas kak epaguyeckas unmepnpemayus IuHelHo2o ypaguenus ¢ 08ymsa nepemennvimu. I1o-
HATHE CUCTEMBI ypaBHEHUH. Penienue cucremMsl ypaBHEHUIA. MeTOIbI peleHns] CHCTEM JIMHENWHBIX ypaB-
HEHHI C IByMsI IEPEMEHHBIMU: epaduueckuti Memoo, Memoo CloHCeHUs, METOl IOACTaHOBKHU. Cucmemul
JIUHEUHBIX YPAGHEHUU C NAPpAMEmMpOM.

HepasencrBa. Uncnossie HepaBeHcTBA. CBONCTBA YNCIOBBIX HepaBeHCTB. [IpoBepka cripaBe1yinBo-
CTH HEPABEHCTB NP 3aJaHHBIX 3HAUYEHUAX NepeMeHHbIX. HepaBeHCTBO ¢ mepemenHoi. CTporue u HecTpo-
rue HepaBeHCTBa. OJOnacme onpedenenus Hepasencmea (061acmes OONYCMUMbIX 3HAYEHUL nepemMeH-
Hoti).PerieHne TMHEHHBIX HEPaBEHCTB. KeaopamHoe nepagencmeo u e2o peutenus. Pewenue keaopammuix
HEepPaseHCcma: UCNOAb306AHUE CEOUCME U 2PAPUKA KEAOPAMUYHOU DYHKYUU, MEMOO UHMEPBAN08. 3anuch
pewenus Keaopamnoz20 nepageHcmesa. Pewienue yenvix u OpoOHO-payuoHaIbHbIX HEPABEHCE MEeMOOOM
UHMEPBAlos.

Cucrembl HepaBeHcTB. CHiCTEMbl HEPaBEHCTB C OJHOM IepeMeHHOM. Pelienne cuctemM HepaBEeHCTB
C O/IHOI MepeMeHHOM: IMHEHHBIX, kgadpammubix. V1300pakeHue peleHus: CHCTEMbl HEPABEHCTB Ha YHCIIO-
BOH NMpsAMOH. 3alIUCh PEIICHNS CUCTEMBI HEPABEHCTB.

DyHKUUH

IHonsiTue ¢pynkuuu. /[ekapToBbl KOOPAUHATHI HA TUNIOCKOCTH. POPMUPOBAHNE NIPEICTABICHUN O Me-
TaIrpeIMETHOM MOHATHH «KOOpAUHAThD. CriocoObl 3a1anus QyHKIUN: aHATUTHYECKUH, rpaduyecKui,
tabmnuHbd. ['padux pyakmmm. [Ipumepsr PyHKITHN, TOTyIaeMbIX B TIPOILIECCE UCCTIEAOBAHUS PA3TMIHBIX
peaNIbHBIX MIPOLIECCOB U pellieHus 3aau. 3HaueHne GyHKIuK B Touke. CBoiicTBa pyHKIMN: 00JIaCTh OIpe-
JIeJIeHNUsI, MHOYKECTBO 3HAUEHUH, HYJIM, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, Y€MHOCMb/HeYéMHOCMb, TIPOMe-
’KYTKHU BO3pacTaHus M yObIBaHMS, HAMOOJIbIlIee U HAaUMEeHbIIee 3HaueHus. VccienoBanue GpyHKIMM 1o eé
rpaduky. I[lpedcmasnenue 06 acumnmomax. Henpepvisnocms ¢pynkyuu. Kycouno 3adannvie gpynkyuu.

JInneiinasa ¢pynknms. Coiicta u rpaduk nuHelHON GyHKIMU. YTII0BOH K03 uLmeHT npsmoii.
Pacnonoxenune rpaduka mMHeHHON (GYHKINU B 3aBUCUMOCTHU OT €€ yIII0BOro Ko pHUIMEeHTa U CBOOOTHO-
ro wieHa. Haxoowcoenue koa¢huyuenmos nunetinou yHKyuu no 3a0aHHbIM YCILOBUAM: NPO-

XooicoeHue npAMOT uepes 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUE NPAMOTU Yepe3
OAHHYI0 MOYKY U NAPANNENLHO OAHHOU NPAMOI.



KBagparnunas ¢pynknus. CoiicTBa u rpaduk kBaapatudHoil pyHkun (nmapadosnst). [locmpoenue
epagpuxa keadpamuuno hynkyuu no mouxam. Haxoxaenue Hynel KBaapaTHUHON QYHKINU, MHONMCECMBA
3HAYEHU, NPOMEICYMKOE 3HAKONOCMOAHCIEA, NPOMENCYIMKOE MOHOMOHHOCHIU.

k
} Y=y
OO0paTHasi NPONOPUUOHAIBHOCTb. CBOWCTBA PYHKINU X, l'umepOona.

I'paduxn pyuxkumii. [lpeobpasosanue epagpuxa @ynuxyuu y =t (X) o1 nocmpoenus epaghuxos
k

y=a+——y=vVxy ={xy=Ix|
¢yuxyuii uoa y = af (kx + b) + ¢. I'pagpuxu ynxyuii x+b

IMocnenoBaTeibHOCTH M pOrpeccuu. Yncioas mociaea0BaTebHOCTh. [IpuMepsl YMCIOBBIX MO-
cienoBarenbHOCTEeN. beckoHeuHbIe Mocie10BaTeIbHOCTH. AprudMeTHIecKas porpeccus u e€ CBONCTRa.
I'eomeTpuueckas nporpeccusi. Qopmyna obuie2o uieHa u CyMmuvl 1 NEPEbIX UIeHO8 apuhmemuueckou u
2ceomempuueckotl npozpeccuti. Cxo0auascs 2eomempuieckas npocpeccus.

Pelnenue TeKCTOBLBIX 32124

3agauu Ha Bce apudmeTnyecKkue AelicTBUs. PenieHrne TEKCTOBBIX 33124 apu(hMETUIECKUM CIIOCO-
6oM. VMcronp3oBaHue Ta0IHII, CXEM, YePTEIKEH, IPYTUX CPEICTB MPEICTABICHUS TaHHBIX TPU PEIICHUU
3ajad.

3agaun HA MOKYNKM, IBUKEHHE U padoTy. AHAIN3 BO3MOXKHBIX CUTyaIluii B3aMMHOTO PaCIO0XKe-
HUS 00BEKTOB MPHU X JBUKEHUU, COOTHOLICHHUS 00bEMOB BBIMOIHIEMBIX paOOT IPU COBMECTHOM padoTe.

3agauu Ha YaCTH, 10JIM, MPOLEHTHI. Pemenne 3a1a4 Ha HaX0XACHUE YaCcTH YKCIIa M YUCIIa [0 €T
yactu. Perenue 3agau Ha mponeHTs! U gonu. [IpuMenenue nponopiuii npu perieHuu 3aaay.

Jlornueckue 3agaum. PerneHue JIOrnaeckux 3am1ad. Peuenue 102uveckux 3a0ay ¢ nomMowwvio 2pagos,
maobauy.

OcHOBHBIE METO/IbI PellieHHs] TEKCTOBBIX 3a71a4: apu(METUICCKHH, anreOpandeckuii, mepedop
BapuaHTOB. [lepsuunvie npedcmasienus 0 Opyeux Memooax peulerus 3a0a4 (ceomempuyeckue u paghuie-
CKue Memoobwl).

CTaTuCTHKA ¥ TeOpHs BEPOSATHOCTEI

CraTucruka. TabnuyHoe u rpaduueckoe MpecTaBlIeHrue JAaHHbBIX, CTOJI0UAThIe U KPYTOBbBIE 1A~
rpaMMBbl, TpaduKu, IPUMEHEHHE JUarpamMm 1 rpaduKkoB JIJIs OMUCaHUS 3aBUCUMOCTEN peaTbHBIX BEIUYUH,
u3BIeYeHHE HH(popMauu U3 Tabnuull, 1uarpaMMm U rpadukoB. OnrcareabHble CTATUCTUYECKUE TIOKa3aTeNn
YHICIIOBBIX HAOOPOB: cpenHee apudmMeTndeckoe, Meduara, HaudoIblee U HauMeHbIIIee 3HaUYeHUs. Mepbl
pacceuBaHMs: pa3Max, oucnepcus u cmanoapmuoe omxnonenue. CiydaiiHas U3BMEHYUBOCTb. MI3MeHun-
BOCTb IPU U3MEPEHUsIX. Pewarowjue npasuna. 3akoHoMepHoCmuy 8 UsMEHYUBLIX

BEIUUUHAX.

Cayuaiinbie co0biTusi. CiryyaliHble ONBITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIE CIy4yailHble COOBITHS
(ucxonpl). BeposatHocTH s1eMeHTapHBIX cOOBITUI. COOBITHS B CIIy4YailHBIX SKCIIEPUMEHTAX U OJIaronpusr-
CTBYIOIIIHE DJIEMEHTapHbIE COOBITUS. BeposTHOCTH citydaifHbIX cOOBITHII. ONBITHI C paBHO-

BO3MOYKHBIMU dJIEMEHTApHBIMH cOOBITHSIMU. Kitaccuueckiie BepOSITHOCTHBIE OTBITHI C UCTIOIh30Ba-
HUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvbimuil ¢ nomowvio ouazpamm Junepa. [lpomusononodxcuvie
cobvimusi, 00vedunenue u nepeceverue coovimuil. Ilpasuno croxcenusn eeposmuocmeti. CryuatiHolil 6vl-
oop. Ilpedcmasnenue sxcnepumenma 8 eude oepesa. Hesasucumoie co-

ovimus. Ymnoorcenue seposimnocmetl nezagucumvlx coovimuil. IlocnedoeamenbHule Hezasucumbie
ucnvimanus. IlpencraBieHne o HE3aBUCUMBIX COOBITUSX B KU3HU.

DJieMeHTbl KOMOMHATOPUKMU. [Ipasuno ymuodcenus, nepecmanosku, hakmopuan yucia. Couema-
HUs U yucno covemanuu. Popmyna uucna covemanuil. Tpeyeonvrux Ilackans. Onvimosi ¢ 60IbUWUM YUCTOM
PABHOBO3MOIICHBIX dNIEMEHMAPHBIX COObIMuUlL. Bviuucnenue eeposimnocmell 6 Onblimax

¢ npumeHerHuem KomouHamopuwix gpopmyn. Ucnvimanus bepnyanu. Ycnexu neyoaua. Beposmuocmu
cobvimuii 6 cepuu ucnvimanuti beprynnu.

Cay4aiiHble BeJIMYMHBbI. SHAKOMCMBO CO CIYYAUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUC-
Kpemuwlx CIyuainvix eeiudut. Pacnpedenenue seposmuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea



Mamemamuyecko2o odxcuoanus. Ilousmue o 3axone 6OIbUIUX YUCEIL. H3M€p€Hu€ eepO}zmHocmeﬁ. Hpume-

HeHue 3aKOHA OONbUIUX YUCET 8 coyuojioeuu, cmpaxoeaHuu, 30pa600xpaHeHuu, obecneyenuu 6e30nacHo-

Ccmu HacejleHus 6 llp€36blllaleblx cumyayusix.

TEMATHYECKOE IIJIAHUPOBAHUA

OcCHOBHbBIE HarpaBJICHU
BOCIIUTATEIbHOM JAEATEIIbHOCTH

Homep Konu-ecrso XapakTepucTvka
napa- ConepxaHue wmarepwana HacoR OCHOBHBIX BWOOB OASATENBHOCTH YHEHWKA
rpadga I I (Ha ypoBHe y4ebHbix nefcTBui)
7 knace
Maeal. BHPH)K@I’MQ. TOXAECTEa, 23 26 HaxoanTe 3HAYEHWA YUCNOBLIX thpaerwﬁ, a Takke
ypaBHeHus BLIDAXEHWA C NEPEMEHHEIMA NDW YKAZAHHLIX FHA4EHN-
A% NEp bk, MCNONb3oBaTe 3HaKW =, <, = £ uK-
1 Bripaxerus 6 7 TaTh M COCTABNATL [BOAHBIE HEPABEHCTEA,
2 NpeoBpasoEaHNe BEIDEXEHMil 4 5 BunonuaTe npocTeidwwe NpeofpaloeaqHun BLpaxe-
HUA: NPYBOAMTE NOOOGHBIE CNaraembie, PAcKpPHBaTh

Kontponenan pabora Ne 1 1 1 CROGKM B CYMME MK PAIHOCTH BLIPDAXEHMI.

3 YDAEHEHWSA C OOHOR NEPEMEHHOR 7 8 Pewats ypasHesna Buaa ax = b Npy paanuyHiEx aHa-
HEHWAX 8 M D, @ TAKKE HECNOXHEE YDABHEHWA, CEOOA-
4 CTATUCTHHECKME XAPAKTEPNCTIKN 4 4 WHETA K HIAM.

KontponeHan paGora Ni 2 1 1 Wcnonsaoeats annapaTt ypaeHeHwid ANA  PeLeHuA
TEKCTOBBX 38034, WHTEpNpPeTMpoOBaTL peaynetar. Mc-
nONL30BaTE NPOCTEAWNE CTATMGTWHECKHE XapakTe-
PUCTHKKW (CpefHee apudMETUYECKOR, PAIMax, Moaa,
MEOMAHA) ANA aHanMda PAGA OAHHEIX B HECNOKHEX
CHTYALMRAY

Iaea Il. mWKW“ 11 | 14 BbMUCNATL 3HaMEHMA GyHKUWW, 3a0aHH0R PopMynoin,
COCTABNATE TADMMUB! 3HaMEHWA dymkumm, Mo rpadmiy
5 DyHEUN W nx rpadmim 5 7 GYHKLNK HAXOOMTE ZHAYEHWE YHKUMW NO WIBECTHO=
6 NitHeiivan by 5 6 MY 3HAYEHWID APTYMEHTA M PELWATE 0GpaTHYID Saavy.
CTpOMTE rpadikd NPAMOR NPRONOPUMOHENEHOCTH W
KontponeHan pabota N2 3 1 1 NMHEAHORA GYHELWK, ONMCLIBATE CEOACTEA 3THX dyHK-
UMA. MoHWMaTE, Kak BNWAET 3Hak kosddHUuneHTa k Ha
PACNONOXEHNE B KOODAWHATHON NAOCKOCTH rpaduka
dyHrkumK ¥ = kx, roe k «# 0, kaKk 3aBUCWT OT 3Ha4e-
HUA k W b B3aWMHOE pacnonoxeHdue rpadukos Osyx
dyHELWMA BRaa ¥ = kx + b, MHTepnpetuposare rpadm-
KM PEANLHEK 3ABMCUMOCTEN, ONUCLIBEAEMEY GOpMYNa-
MABARA Y =kx, e k= 0ny=ke+ b
Inaea lll. Crenexs ¢ HaTypanbHLIM 1 15 BuMUCIATE IHAHEHWUA BEIDEXEHW BWOA &', e 8 —
nokazatenem NPOMIBCNEHOE YUCAD, T = HATYPANEHOE YMCNO, YCTHO
W MWCEMEHHD, 8 TAKKE C NOMOWLID KansKynaTopa.
7 Crenenb u & caoicTea 3 7 POpPMYNUPOEATE, 2ANVCHEATE B CHMBONMNECKDR dOop-
g OnHOuREHb! 5 7 Ke W 0BOCHOBLIBATE CBOACTEA CTEMNEHW © HaTypank-
HbiM Nokasatenem. [PUMEHATL CBORCTBA CTEMEHW ANA
Korrponstian pabota N° 4 1 1 nNpecipaszosasny BEPEXeHi. BeiNonHATE yMHOKEHWE
OOHOYNEHOE W BOZEEAEHME OJHOYNEHOE B CTENeHs.
CTpouTe rpadmkn dyHKuwin y = x2 1 y = x%. Pewars
rpadrueckn yparHenna x° = kx + b, ¥® = kx + b, e
kwb — HekoTopee Yucna
Homep Konuiectso XapakTepUCTUKA OCHOBHLIX BUAOE
napa- Copepxanve matepwana HACOR OEATENBHOCTH YYEHWKA
rpadca | 1] (Ha ypoBHE yYeGHBX OSACTBWA)
Iaea IV. MHOroYneHs! 18 ‘ 29 3anuchiBaTs MHOMDMNEH B CTAHAAPTHOM BMOE, Onpe-
NEenATe CTeNeHb MHOroYNeHa, BeINONHATE CROXEHWe
g CyMMEI W pPAasHOCTb MHOMO4YNEHOB 4 5 W BblMMTAHWE MHOMOMNeHoB, YMHOXEeHWe OoaHO4YneHa
10 NPOWIBEAEHHE OAHONIEHA M MHOrO- 6 7 HEB MHOMOMNEH W MHOTOYNEHE Ha MHOroYnex. Boi-
yneHa NONHATE PA3NOXKEHWE MHOMOYNEHOB Ha MHOXWATENM,
WMCNONL3YA BLIHECEHWE MHOMWTENA 33 CKOGKW W Cho-
KontponsHas patora N2 5 1 1 cob rpynnuposkk. NPUMEHATE NBRCTBMA € MHOFO-
11 MpoW3BeneEHue MHOMOMNEHOR 5 8 HNEHAMW NPK PRUIEHWA PAZHOOGPAZHEX 3a0aY, B 4aCT-
HOCTW MPY PELUEHMM TEKCTOBLIX 38084 C NOMOLBID

KoHTponkHan padota N2 6 1 1 ——

Masa V. ®opmynsl COKPaLEHHOro i8 23 Jokazsieate CNPAReANVBOCTE GORMYN COKDALLEHHOMD
YMHOMEHMS YMHOKEHWA, NPUMEHATE MX B NPeobpasoBEaHax Lankx
BLIPEXEHNA B MHOTOYNEHE!, 8 TAKKE [NA Pa3nmEeHns

12 KBanpar cymmbl W KEANPET PasHOCTH 9 6 MHOMOYNEHOR HA MHOXWTENW, MCnons30BaTe pasnumy-
13 Pa3sHoCTb KBAAPATOB. CyMMa W pas- 5 8 HEE NPeoBpasnesaHks LENblX BhIDAKEHWA NpK pele-

HOCTE KyﬁOB HWUK YdeHeHHﬁ. AoKa3zaTensCcTee TOXASCTE, B 3aaa-
Hax HA AENUMOCTE, B BEIMWUCNEHNN IHAHEHWUA HEKOTOPLIX

KonTponeHas paGora Nt 7 1 1 BLIPAXEHWIA C NOMOLLWO KanbKyNATOpa

14 MpeobpazoeaHine Lenkix BLIPAXaHAi 51 7

KonTponeHaa pabora N2 8

Ilampuomuueckoe eéocnumanue:
MPOSIBIIEHHEM MHTepeca K NMPOIUIOMY H
HACTOSLEMY POCCUICKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTHKE-
HUSAM POCCHIICKMX MaTeMaTHKOB H
pOCCHUICKOIl MaTeMaTH4eCKOH IIKOJIbI,
K HCIIONB30BAHUIO TUX JOCTIDKEHHH B
IPYTHX HayKax U MPUKIATHEIX chepax.
I'pasicoanckoe u 0yx06HO-
HpABCMEEHHOEe 6OCnUMAanue:
TOTOBHOCTBIO K BBINIOJHEHHUIO 00s3aH-
HOCTEll rpa’kJaHWHA ¥ PEaTH3al{H ero
IpaB, MPEICTaBICHHEM O MaTeMaTHde-
CKHX OCHOBaX (DyHKIMOHHPOBAHHUS
Pa3IHYHBIX CTPYKTYp, SIBIEHHH, IpoO-
Lexyp rpakIaHcKoro odmiecTsa (BbIOO-
pBI, OMPOCHl M Tp.); TOTOBHOCTBIO K
00CYXIEHHIO  JTHYECKHX  IPOOIeM,
CBSI3aHHBIX C NMPAKTHIECKHM IIPUMEHe-
HHUEM JIOCTH)KEHHI HayKH, OCO3HAHUEM

BaXHOCTU MOPAJIBHO-3TUYCCKUX IPUH-

LIUIIOB B JICATEILHOCTH YYEHOTO.

Tpyoosoe éocnumanue:

YCTaHOBKOH Ha aKTHBHOE Y4YacTHE B
PEIICHNH NPAKTHYECKHUX 3a1a4 MaTeMa-
THYECKOH HAaIpaBICHHOCTH, OCO3HAHHU-
€M Ba)XHOCTH MaTeMaTH4ecKoro obpa-
30BaHUsI HA TPOTSHKEHHU BCEH JKM3HU
Ui ycnemHoW — npogecCHOHANBHOIM
NIeITeTbHOCTH U Pa3BUTHEM HEOOXOIH-
MBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM HHAMBUAYAIBHON TpaeK-
TopuH OOpa3oBaHUS ¥ JKU3HEHHBIX

IIJIaHOB C y‘IéTOM JIMYHBIX UHTECPECOB U

00IIeCTBEHHBIX MOTPEOHOCTEI.




Mnaga Vl. CMCTEMBI NMHETHBIX YPaBHEHWIA 15 17 | Onpegenats, SENAETCA N NAPA YUCEN PELIEHEM [aH-
HOTO YPABHEHWA C ABYMA NEPEMEHHEMK. HaxoanTe ny-

15 JlvHeiHsle ypaBHEHWA C OBYMA nepe- 5 6 TEM Nepefopa LenLle PeWeHns NMHERAHOTD YPaBHEHNA
MEHHLIMA W WX CHCTEME C OBYMA NEpeMeHHEMK, CTPOWTE rpaduk ypasHeHws

16 PelugHie CHCTEM NMHEAHBX YRaBHeHME g 10 ax +by=c, rog a= 0 wim b = 0. Pewats rpaduyeckim

CNOCOBOM CHCTEMBI NMHEAHBI YDABHEHNA G ABYMA Ne-
KowTponsuas paGota Ne 9 1 1 pemManHeiMi. MpUMEHATE CNoCoO NOACTAHORKKM W CNO-
CO6 CNOKEHUA MPH PELIEHMHA CUCTEM JIMHEAHLX Ypas-
HEHWA © [ABYMS NEpEMEHHIMW, Pewars TeKCTOBLIE
3afaun, MCNONE3YA B KAYECTEE anredpauyeckoi mo-
LENY CUCTEMY YPEBEHEHWA. NHTEepNpETMPORaTE pesynb-
TAT, MOAYYEHHEI NPY PELIEHAN CUCTEME
MoeTopeHne 6 19
WToroseslid aaqér 1 1
Mrorosas kKOHTpONbHan pabora 2 2
8 knace
Inaea |. PaunoHansHsie apobu 23 30 POPMYNMPOBATE OCHOBHOE CBORCTBO PaUMOHANEHOR
opofd U NDUMEHATE Ero AnA nNpeofpazoBaHna apo-
1 PaumoHaneHee apobn v wx ceoicTea 5 5 Gef, BHNONHATE CNOMEHWE, BHIMUTAHWE, YMHOKEHWE

2 Cymma 1 pasHocTe apobei 6 8 W AeneHwe pauMoHansHeix apofei, a Takse sosse-

K e neHre Apobu 8 CTeneHb. BrNONHATE PAZNHYHBIE Npe-
OHTPONbHARA patora Nt 1 ! ! 0BPa30BAHMA  PALMOHANEHLIX  BHIDAXEHWA, [0KA3bI-
3 Npouasenenne u yacTHoe apobed 10 15 BATh TOXABCTEA. 3HATE CEORCTEA dyHKLAN ¥ = t , roe
KouwTponeHaa paBora N2 2 1 1 k= 0, v ymete cTpouTe @8 rpadmk, WMononsaoearte
KOMMLIOTER ONA MCCMNEN0BaHWA NONOXEHUA rpaduka
B KOODAWHATHOR NNOCKOUTH B SABMCHMOCTH OT k
Homep Konuyecreo XapakTepMcTUKa OCHOBHLIX BUAOE
napa- Copepxadue marepwana “acos OEATENLHOCTH Y4eHMKa
rpaca | I (Ha ypoBHE y4elHbIX OBACTEMA)
Fnaea Il. KeanpaTHblie KOPHKW 19 25 MpHBOANTE NpUMEDE! PaL HBLX W MppaLy
HbiX YWCEN. HaxomuTe 3HAYEHWS apndMETHHECKMX
4 JeRcTarTeNbHEE YUCHa 2 ] KBAAPATHLX KOPHER, MCNONG3YE NPy HeoBXoaummMocTi
. KANBKYNATOP. JlOKASHBATE TEOPEMEl O KOPHE W3 Npo-

5 ApudmeTHyecKUi KBAAPATHEIR KOPeHE 5 B —

W3BEAEHMA W ApobW, ToxaecTeo +a? =|a|, npume-

6 CaoicTea apupmMeTHieckoro keadpar- 3 4 HATE WX B Npeclpasosaduax aepaxeHni,. Oceobom-
HOMG KopHA 0aTeCH  OT  MPPAUMOHANLHOCTM B 3HAMEHATENsX
KonTponeHan pabota N2 3 1 1 npofei euna ';a,, a . BIHOCUTE MHO¥WTENL 38

Jb' bt e

7 MPMMEHERNE CBOACTE pMBMETUNECKD- 7 10 SHAK KOPHA M BHOCHTE MHOMWMTENL NOQ 3HAK KORHA.
O KBADPATHOMO KOPHA HMcnons3oBats KBaANPATHbIE KOPHW ANS BblDaXeHWA ne-
KouTponeHan paborta N2 4 1 1 pPEMEHHBIX W3 FEOMETPUYECKMX W duanueckux dop-

wyn. CTponTe rpaduk dyHKumm ¥ = WX 1 unnocTpu-
POEaTh Ha rpadgwee ed ceolcTEa
Faga IIl. K e 21 30 Pewatk KBagpaTHLe ypasHedus. HaxoauTe noabopom
- Ly I
KOPHW KBAAPaTHOrD YPasHEHWA, WCMONb3YA TeopemMy
a KeaapartHoe ypagHeHHe 1 ero kopHW 10 16 Bueta, Mococnenosate KBAAPATHRIE YPABHEHWA NO AWNG-
KpMMUHaHTy ¥ koaddugpedTtam. Pewate apofHee
Koutponeras paBora N2 6 1 1
PAUMOHANBHEIE YDABHEHWS, CEOOR PEWEHWE TaKMX
41 ApofiHele PALMOHANEHEE YPAEBHEHWA 9 12 YPEBHEHWA K DEWEHWIG NMHERHLIX W KEAOPETHEIX YPEB8-
Korponssas pasora NE & ' ' HEHUWI © NOCNEAYIoWIMM UCKTIOYEHNEM NOCTOROHHIMX
KOPHER. PelwaTk TEKCTOBLIE 3a0adqd, WCNOoNL3ys Kea-
NPATHBIE W APOGHBIE YPaBHEHNA
Fnaea IV. Hepaeenctea 20 24 | DopmynupoBaTe W OOKA3bIBATE CBOACTEA MMCNOBLIX
DABEHCTE. HICNONb30BaTE ANNapaT HepasescTe ang
10 YUCAOBLIE HEPABEHCTBA W WX CROWGTBA 8 9 OLEHKH NOMPELHOCTI 1 TOYHOCTH NPUEIMKEHIA.
Haxopgute nepeceveHwe M 0BbEAWHEHME MHOXECTE
KoHTponsHas pafiora N2 7 1 1 o n '
B HACTHOCTK YMENOBbIX NPOMEXYTKOB.

il HepageucTBa C DAHOR nepemeHwol u | 10 13 | Pewars NMHEAHBIE HEPAREHCTEA. PELIATL CHGTEMbI
WX CUCTEME NUHERHbIX HEPABEHCTE, B TOM YWCNE Takux, KOTODLIE
KoHTponbHas pabora N2 8 1 1 SANWCEHB B BUAE [NBOAHLE HEPABEHCTE

Mnaea V. CreneHs ¢ uensim 1 13 | 3uare onpenenerie W CROACTEA CTENEBHN C LIEAKIM No-
nokazatenem. NeMeHThl CTaTUCTUKK kazaTenem. [PUMEHATE CEORCTEA CTEMEHM C Lenbim
NOKa3aTENEM NPH BINCAHEHNM BEIMWCNEHWA 1 Npeob-

12 Crenedk ¢ UENkM NOKaZETENSM W a8 6 g PAZOBAHWN BhipAkeHMR. Mononk308aTte 3aNnce HYHCER
capicTea B CTAHOAPTHOM BWOE ONA BLIPEXEHWA W CONOCTAENE-
KomTponshas pabora N2 9 1 1 HUA PaIMeEpoB OOLEKTOB, ANWTENLHOCTH NPOLECCOB

B OKpyRaowen Mype,
13 INEMEHTE CTATHCTHKA 4 4 MPMBOAWTE NPUMEPE PENPeIeHTATUBHON 1 Hepenpe-

IEHTATMEHON BwOOpkM. Maenekare wHpOpMaumio na
Talinuu, 4acToT W OPraHu2oBEEATE  MHOOPMALWIO
B BWAe Talnui YacToT, CTPOMTE MHTEPEANLHLIA pad.
Wcnons30BaTh HArMAOHOE NMPEACTABNEHWE CTATMCTH-
HECKOW WHPOPMALWA B BIWLE CTONBHATEIX W KDYTOBEX
DUarpamid, NOAKIOHOE, MTMCTOMPaMM

NoeTopenve 8 14

WToroawit aaqér 1 1

Wrorosan koHTpOnbHER patoTa 2 2

Acmemuueckoe éocnumanue:

CIOCOOHOCTBIO K OSMOIMOHAJIBHOMY H
JCTETUUECKOMY BOCIIPHSTHIO MaTeMa-
THYECKUX OOBEKTOB, 3aad, PeIIeHHUi,
paccyXIeHHul; YMEHHIO BHAETH Mare-
MaTHYECKHE 3aKOHOMEPHOCTH B HCKYC-

CTBC.

Ilennocmu nayunozo nosnanus:

OpHEHTallMe B AEATENPHOCTH Ha CO-
BPEMEHHYIO CHCTEMY HAy4HBIX IIpel-
CTaBICHHH 00 OCHOBHBIX 3aKOHOMeEp-
HOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAaHUEM MaTeMaTH4e-
CKOM HayKH Kak c(epbl deroBedecKon
JIEATeIbHOCTH, JTAaNoB €€ pa3BUTHA H
3HAQUYUMOCTH AT Pa3BUTHS LUBUIIN3a-
L[M{; OBJIQJICHUEM SI3BIKOM MaTEMAaTHKU
U MaTeMaTHYeCKOM KyJIbTYypoH Kak
CPEeICTBOM MO3HAHUS MHUpA; OBIAJCHU-
€M HPOCTEHIINMI HaBBIKAMU HCCIIE0-

BaTEIbCKOM IESITEIILHOCTH.

Du3uueckoe socnumanue, opmupo-
eanue Kyabmypol 300p06bs U IMOUUO-
HAIbHO20 Onazonoayyus:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHue-
CKHe 3HaHMS B MHTEpecax CBOETO 3710-
pOBBsI, BeIEHHs 370pPOBOro oOpasa
KHM3HU (340pOBOE NMUTaHME, cOAaHCH-
POBaHHBIM PEXUM 3aHATHH W OTIBIXA,
perynsipHas Qu3HdecKkas aKTHBHOCTB);
c(OpPMHPOBAHHOCTHIO HaBBIKA pedJiek-
CHM, TpPH3HAHHEM CBOEro IpaBa Ha

omMOKy M TaKOTO € IpaBa IPYyroro

YCJIOBCKA.

Okonozuueckoe eocnumanue:

OpHEHTAIlMell Ha TMPHMEHEHHEe MaTeMa-
TUYECKUX 3HAHUHU T pelleHus 3a/1a4 B
00acTH COXPAHHOCTH OKpYXarouien
cpelpl, TUIAHHPOBAHHS IIOCTYNKOB H
OILIEHKH WX BO3MOXKHBIX TOCJCIACTBHI
JUT OKpY Kalomeld cpeqpl; 0CO3HAHUEM

TII00ATBHOTO  XapakTepa 3KOJIOTHYe-

CKMX TIPOOJIEM U IyTel UX PEelIeHHUs.




Homep Konuyecteo XapakTepucTUKa OCHOBHLIX BWAOE
napa- Copepxadue marepwana “acos LEATENGHOCTH y4eHWKa
rpacda | 1l (Ha ypoBHe y4eGHbIX OeRcTBMA)
9 knacc
Fmaea |. KeagpatnmaHas dyHKUMA 22 29 BoMUCNATE 3HAYEHUA yHKLMW, SA0EHHON GopMynoi,
a TaKkke OBYMA W Tpems QGopaynamk. OnuckeaTs
1 DYHKLMM M WX CBOACTEa 5 7 CBORCTBEA dYHKLWA HA OCHOBE WX rpadgmueckoro npea-
L cTaeneHvs, MHTepnpetmpoBats rpadmen  peanbHbix
2 Keagparreiii Tpexinen 4 5 zaeucumocTei. MokasweaTk  CXEMATHYECKW  NONo-
KouTponeHan paBota N2 1 1 1 MEHWE HA KOOPOWMHATHOW NMNocKOCTW rpadukos dyHK-
3 Keagpatuisan Gynkums v eg rpadmx 8 11 | Wi y=axt y=axd+n, y=a(x-m)%. Crpoute rpaduk
DYHELK = ax? + by + ¢, yMeTh YKAZLIBATE KOOPMMHA-
4 CrenenHan diyHkuws. Kopede n-n cre- 3 4 Thl BEPLWWHEI Napabons), 88 OCh CUMMETPWKW, Hanpas-
MEHN neHve BeTeen napabons.
KoHTponeHas paGota N2 2 1 1 Wacbpaxats cxemaThHecky rpadmk @yHELMK ¥ = x7
C YETHHM W HEYETHbIM n. MOHUMETE CMBICA 3anK-
cei suna 3, Y& v 1o, me a — wexoropoe wmcno.
WmeTe npepcTaeneqHve O HAXOXOEHWM KOpHeR n-i
CTENEHM C NOMOLWBID KANBKYNATOPE
nasa Il. ¥ W Hef TEa 16 21 PelwaTe ypaBHeHMR TReTLEA W 4eTBEPTOR CTEneHW
© OAHOW NepemMeHHOn C NOMOLLBH PEZNOKEHUA HE MHOKMTENN W BBELEHWS
BCMOMOrATENLHLX NEPEMEHHEX, B YACTHOCTH PeLIaTE
5 / G 0AHOi N it 8 12 BUKBAOPATHLIE ypaBHeHWA. Pewate AopofHebe pauumo-
KouTponeHan pabota N2 3 1 1
5] HepaBeHcTBa ¢ 0OHOR NEPEMEHHOR 6 7 HANBHBIE YPEBHEHWA, CEOAA WX K UEMBIM YDaBHEHNAM
KoHTponbHas paBota Ne 4 1 1 G NOGNEAYIOWER NPOBEPKOR KOPHER.
Pewarts HepaBeHCTEA BTOPOA CTEMNEHM, WCMNONb3yA
rpaduyeckWe NpeacTaBnesks. Monons3oBats MeTon
MHTEDRANDA 07 PelSHAR HECNOXHEIX DALMOHANBEHEX
HEPABEHCTE
Fnaea lll. YpagHeHna n HepaBeHcTEa 17 24 | Crpouts rpadvki YPABHEHWA ¢ ABYMA NEPEMEHHLIMN
C ABYMA NepemMeHHbBIMKH B NpOCTEAWMX Chyyasx, korpa rpadukom ARnAeTcA
npaman, napafona, runepfona, okpyxHocTs. Monone-
7 P C ABYMA Nep W% 12 16 30BATE WX ANA PAGUYSCKOTD PELWEHUA CUCTEM YPaB-
CHETEMB HEHWA C OBYMA NEPeMEHHLIMA.
8 HepaseHcTEa © BYMS NEPEMEHHLIMI 4 7 Pewate cnocoBom NOOCTAHOBKM CHMCTEMBL  OBYX
W MY CHCTEME! YPEBHEHWA ¢ NBYMA NEPEMEHHLIMKY, B KOTODBIX OOHO
YPABHEHWE NERBOR CTENEHW, a ApYroe — BTOROA cTe-
KowtponeHan pafora N2 5 1 1 —
Pelwars TEXCTOBBIE 33[84W, WCNONb3YA B KAYECTEE
anrefpavyeckol MOAend CUCTeMy YPABHEHWA BTO-
Poii CTENEHW C ABYMA NEPEMEHHEIMK, PELIATE COCTAR-
NEHHYIO CUCTEMY, MHTEPNPETMPOBATE Pe3ynsTat
Inaea IV. ApudpmeTueckas 15 17 MPUMERATE MHOEKCHDE 0B03HAYEHWA ANA YNEHOE No-
W reoMeTpUYecKas nporpeccum CREoBATENLHOCTER. MPUBDANTL NPUMEDE 3a0EHWA
NOCNEA0BATENEHOCTER (OPMYNOR N-ro 4neda v pe-
9 ApudmMETUYECKAA NPONDECCHA T 8 KYPPEHTHOR GoprMynoi.
KoTponsHas padiora NE 6 1 1 BriBOOWTE OpMYNBl 7-10 4NeHE  apudMETHHECKDR
NPOrpeccui ¥ reoMeTpU4Eckoil NPOrPeccHMi, CYMME
Homep KonwiecTeo XapakTepUCTUKA OCHOBHBLIX BUAOB
napa- Copepxanve marepwana "acos OEATENGHOCTH yHeHUKa
rpacda | I (Ha ypoBHe yqebHbIX OeRCTEUR)
10 leomMeTpWHMECKAR NPOrpeccua 6 7 MEPBbIX 11 4NEHOE apupmMeTHHecKoRl W reomeTpu-
KoHTponsHan patiora NE 7 1 1 HECKOA NPOrpeccwil, pewats 3agadv ¢ MCnonkLaosa-
HWEM 3THx GopmMyn. JokasbiBaTs XapaKTEpUCTHYECKDE
CBOMCTBO apudMETHHECKOR W recMETPUHECKON Npo-
rPEGGHIA.
Pelware 3a0a4d Ha CAOXHBIE NPOLEHTH, MCNONL3YA
NPK HEOGX0AMMOCTH KANBKYNATOR
naga V. 3nemMeHTs KOMBMHATOPHKM 13 17 BLINONHUTE Nepefop BCex BO3MOXHLIX BAPWAHTOR ANA
W TEOPUM BEPOATHOCTEN nepecyéra ofbekTos ¥ KOMBMHALWMA. NMPUMEHATL Npa-
BUN0 KOMOWHATORHOTD YMHOXEHWA.
1 SNEMEHTH KOMBMHATOPMKN a9 1 PacnoaqapaTi 3afaqd Ha BLIMWCNEHWE YWCha nape-
CTEHOBOK, PA3MELLEHNA, COMETAHWA 1 NPUMEHATE CO-
12 HavankHole CEEOEHWA W3 TEOPWK BEpo- 3 5 oTEETCTRYIOWME HOPMYNL,
ATHOCTEIA BuI4MCNATE HacToTy chiy4adHore cobbmuR.  Ouewn-
KoHTponeHan paBota N2 8 1 1 BaTk BEPOATHOCTE CAYYARHOrD COBLITHA C NOMOLBIO
HACTOTH, YCTAHOBNEHHOR ONBITHBIM NyTEM, HaxonuTe
BEROATHOCTE CNY4ARHOMD COBETMA HA OCHOBE KNACCH-
YECKOrD ONPENEneHna BEPOATHOCTH. MPUECANTL MpK-
MEPE! AOCTOREPHEE M HEBOIMOKHEX COOLITHRA




19 28
NMoeTopeHve
Mrorosas KoHTpOneHas patora 2 2
COI''TACOBAHO

[Iporokon 3aceganus MO
yuuTelell MaTeMaTuKu, MH)OPMATHKHU U QU3NKU

oT No

PykoBonurens MO

3amectutenb qupekTopa no YMP




