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Pa6ouas npozpamma no asazeépe

IHosicHUTeIbHAN 3aMIHCKA

PaGouas mporpamma mo yaeOHOMY TipeaMeTy «Anredpa» mist 7 — 9 kimaccoB pa3pabo-
TaHa Ha OCHOBE OCHOBHOW 00Opa3oBaTeNIbHOW MPOrpaMMbl OCHOBHOT'O 00Iero oOpa3oBaHus
MBOY «Cpennsis mkona Ne 27 um. 3.A. Xums» , B COOTBETCTBUHU ¢ TpeboBaHusamu deje-
PaTBHOTO TOCYIApCTBEHHOTO 00pa30BaTELHOTO CTaHIapTa OCHOBHOTO 00mIero oopa3oBa-
HUS K CTPYKTYpE OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBI.

IIporpamma  peanusoBaHa B  YMK TBOpUYECKOTO KOJUIEKTHBA  aBTOPOB
FO.H.MakapsiueBa, H.}O.Munatok, K.M.Hemkosa, C.b.CyBopoBoii:

1. Anrebpa. 7 kjacc: y4eOHHK sl 00IeoO0pa3oBaTe/IbHBIX OpraHu3alii /
1O.H.Makapsiues, H.}FO.Munntok, K.M.Hemikos, C.b.CyBopoBa; noj pen.
C.A.TenskoBckoro — M.: «IIpocsemenue», 2018;

2. AnrebOpa. 8 kimacc: ydeOHUK Il 00IIe00pa3oBaTENbHBIX OpTraHu3anui /
10.H.Makapsiues, H.FO.Munatok, K.M.Hemkos,C.b.CyBoposa; noapen. C.A.TensikoBCKoro
— M.: «IIpocgemienuey, 2018,

3. Anrebpa. 9 kiacc: y4eOHUK Ajig 00111e00pa30BaTeIbHBIX OpraHu3anui /
10.H.Makapsiues, H.IO.Munmrok, K.M.Hemkos, C.b.CyBopoBa; noj pe.
C.A.TenskoBckoro — M.: «IIpocBemenue», 2018.

esan u 3axa4u n3y4eHnsi yueOHOro nmpeamera

[IpakTrueckas 3HAYMMOCTh IIKOJBHOTO Kypca alreOpbl OoOyClIOBIEHA TeM, 4TO €&
O00BEKTOM SIBJISIIOTCS KOJIMYECTBEHHBIC OTHOIICHUS JNEHCTBUTEIHLHOTO MuUpa. MartemaTude-
CKasi MOJIrOTOBKA HEOOXoaAuMa JJisi IOHUMAaHUsl TMPUHIIUIIOB YCTPOMCTBA U UCIIOIb30BaHUs
COBPEMEHHOW TEXHHWKH, BOCIPUSATHS HAYYHBIX U TEXHUYECKUX MOHIATUU U uaeu. Maremaru-
Ka SIBJISIETCS A3bIKOM HAayKHU U TeXHUKH. C €€ MOMOUIbI0 MOJIETUPYIOTCA U U3Y4YalOTCs SIBJIE-
HUSI ¥ TIPOLIECCHI, TPOUCXOIAIINE B IPUPOJIE.

Anrebpa SIBISIETCS OJHUM U3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 0OeCTeun-
BACT M3Yy4YEHUE JPYTrUX JUCUUILUIMH. B mepByro ouepelb 3T0 OTHOCUTCS K IpEeAMETaM ecTe-
CTBEHHO-HAYYHOT'O IIMKJIA, B YACTHOCTU K (u3uke. Pa3zBuTue J0ruueckoro MbIIUICHUsT 00y-
Yaroumxcs Mnpu o0ydyeHun anredpe crnocoOCTBYET YCBOGHUIO MPEAMETOB T'yMaHUTApPHOTO
nukia. [IpakTudyeckre yMeHHs] U HaBBIKM alre0Opandyeckoro xapakrtepa HeoOXOAUMBI st
TPYJI0BOH U npodhecCHOHaNbHOM MOATOTOBKHA 00YyYaIOLIUXCSl.

PazButue y oOydaromuxcs MpaBWIbHBIX MPEACTABICHUN O CYITHOCTH M MPOUCXOXKIE-
HUU anreOpandecKkux aOCTpaKIuil, COOTHOIICHUH PEaTbHOTO W WJEaTbHOT0, XapaKkTepe OT-
paKEHUST MAaTEMAaTUIECKON HAYKOU SIBJICHHM U MPOIIECCOB PEaJIbHOTO MUPA, MECTE alNreOphl
B CHCTEME HAyK U POJIM MAaTeMaTHYECKOr0 MOJICITUPOBAHUS B HAYYHOM IMO3HAHUU U B MpaK-
THUKE CIMOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS OOYUYAIOIMIUXCS U KAYECTB
MBIIICHUS, HEOOXOUMBIX JJISI aIanTallid B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIIECTBE.

Tpebys 0T 00yUarOIIMXCsl YMCTBEHHBIX U BOJIEBBIX YCHIIMM, KOHIIEHTPAIlUU BHUMA-
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HHsI, aKTUBHOCTH Pa3BUTOTO BOOOpaKeHMs, ajaredpa pa3BUBACT HPABCTBEHHbIC YEPTHI JINY-
HOCTU (HACTOWYMBOCTb, LIEICYCTPEMIEHHOCTh, TBOPUYECKYIO AKTHBHOCTH,) CAMOCTOSTEIb-
HOCTb, OTBETCTBEHHOCTb, TPYIOJIIO0HE, TUCIUILTUHY U KPUTUIHOCTh MBIIUICHUS) ¥ YMECHUE
apryMEHTHPOBAHHO OTCTaMBATh CBOU B3IVIAIBI U YOSKICHHS, a TAaKXkKe CIOCOOHOCTh MPHHMU-
MaTh CaMOCTOSITENIbHBIC PEIICHUS.

N3yuenune anreOpsl, GyHKIHNA, BEPOSTHOCTH U CTATUCTHKHU CYIIECTBEHHO PACIIUPSET
Kpyro3op oOydaromuxcsi, 3HAaKOMsI UX C HHIYKIUEH U JeAyKIHei, 0000IeHneM U KOHKpe-
TU3aIMel, aHAJIM30M M CHHTE30M, Kiaccu(ukanuei U cucremarusanueii, abcrparupoBaHu-
eM, aHajioruell. AKTMBHOE HCIIOJIb30BaHHE 3a/1a4 Ha BCEX dTanax yuyeOHOTo mpoliecca pa3Bu-
BaeT TBOPUYECKHUE CIIOCOOHOCTH 00YUaOIIUXCS.

N3yuenue anreOpsl Mo3BoOJsET (HOPMUPOBATH YMEHUS U HABBIKM YMCTBEHHOTO Tpy/Ja
— IUTAHUPOBAHHUE CBOEW padOThI, IOMCK PALMOHAIBHBIX MyTeil €€ BBIMOJHEHUS, KpUTHYE-
CKyI0 OIICHKY pe3yjbTaroB. B mporecce wu3ydeHus anreOpbl oOydaroImiuecs JIO0JIKHbBI
HAYYUTHCS M3J1araTh CBOM MBICIIH SICHO U MCUEPIIBIBAIOIIE, JAKOHUYHO U EMKO, IPUOOPECTH
HABBIKK YE€TKOT0, aKKyPaTHOTO ¥ TPAMOTHOTO BBITIOJIHEHUSI MATEMAaTUUECKUX 3aITHCEH.

Baxwneiimei 3amgayeil MKOIBHOTO Kypca anreOphl SIBISETCS Pa3BUTHE JIOTUYECKOTO
MbIIUIeHHs 00y4arormxcs. CaMu 00BEKThI MATEMAaTHIECKIX YMO3AKITIOUEHNH U TIPUHATHIC B
asredpe npaBuiia UX KOHCTPYHPOBAHUSI CIIOCOOCTBYIOT ()OPMUPOBAHUIO YMEHUI 00OCHOBBI-
BaTh M JIOKa3bIBaTh CYXJACHUS, MPUBOJUTH YETKHE OMPEACNCHUS, PA3BUBAIOT JIOTUYECKYIO
UHTYUIIHIO, KPATKO U HATJISTHO PACKPBIBAIOT MEXAHMU3M JIOTUYECKUX MOCTPOSHHA M y4aT UX
npuMeHeHHn0. TeM caMmbIM anreOpa 3aHMMaeT OJHO W3 BEAyIIMX MECT B (hOPMHUPOBAHHU
HAyYHO-TEOPETUYECKOTO MBINUICHUST 00ydJaromuxcs. PackpbiBas BHYTPEHHIOIO TapMOHHIO
MaTeMaTuku, GOpMHUPYsI TOHUMAHUE KPACOTHI U M3SIIIECTBA MATEMATHUECKUX PACCYKICHHH,
anredpa BHOCUT 3HAYUTENIbHBIN BKJIA]l B 3CTETUYECKOE BOCITUTAHUE 00YJIArOIINXCSI.

OO0y4JeHne MaTeMaTHKE B OCHOBHOM IIIKOJIE HAIIPABJICHO Ha JOCTHKCHHUE CIICTYIOIINX
LeJei:
6 HANpaeIeHUU TUYHOCIMHO20 PA3CUMUSL:
Pa3BUTHE JIOTUUECKOTO U KPUTUUYECKOTO MBIIIJIEHHUS, KYJIbTYPhI p€UH, CIIOCO0-
HOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
dbopMupoBaHUEe Y yUJalUXCs UHTEIUICKTYyaIbHOM YECTHOCTH U OOBEKTUBHOCTH,
CITOCOOHOCTH K IIPEOJIOJICHUIO MBICIIHTEIBHBIX CTEPEOTHUIIOB, BRITCKAIOIINX M3 OOBIACHHOTO
OITBITA;

BOCITUTAaHHUEC KAQ4YECTB JINMYHOCTHU, O6€CH€‘H/IB3}OH_II/IX COIMAaJIbHYIO MO6I/IJ'IBHOCTB,
CIIOCOOHOCThH IMPUHUMATb CAMOCTOATCIIbHBIC PCIICHH,

(dbopMUpOBaHKE KaYECTB MBIIIUICHHUS, HCOOXOAMMBIX IS aJJalTallii B COBPE-
MEHHOM HH(OPMAITMOHHOM OOIIIECTBE;
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pa3BUTHE HHTEPECA K MATEMAaTUIECKOMY TBOPUYECTBY U MATEMAaTUYECKHX CIIO-
COOHOCTEH;

6 MemanpeomMemHoM HanPaA6IeHUU:

dbopMHupoBaHrE TIPEACTABICHHA O MaTEMaTHKE KaK YacTH OOIIEYeI0OBEUYSCKON
KyJbTYphl, O 3HAUYMMOCTH MAaT€MaTUKH B Pa3BUTUU IIMBUIIM3ALUU U COBPEMEHHOTro 00IIe-
CTBA;

pa3BUTHE MPEJCTABICHUNH O MAaTeMaTHKE Kak (opMe OMUCAaHUS U METOoJEe TO-
3HAHUU AEHCTBUTEIBHOCTH, CO3/IAaHNE YCIOBHM JJI MPUOOPETEHUS EPBOHAYAIBHOTO OIbITA
MaTeMaTH4YECKOr0 MOJIETIMPOBAHUS;

dbopMupoBaHrEe OOITUX CITOCOOOB MHTEILICKTYATbHOU JACATEIHPHOCTH, XapaKTep-
HBIX TSI MAaTEMATUKU U SABJISIOIIMXCS OCHOBHOM MO3HABATEIILHON KYJIbTYPhI, 3HAYUMOM JIJIs
pazIUYHBIX chep YeTOBEYECKOM 1eITeIbHOCTH;

6 NPEeOMEemHOM HANPAGICHUU:

OBJIaJICHUE MAaTEeMAaTUYECKUMU 3HAHUSIMU U YMEHUSMH, HEOOXOIUMBIMHU JIJIsi
MIPOJIOJDKEHUS 00YYEHUSI B CTapIlel IIKOJIEe WJIM MHBIX 00111e00pa30BaTeNIbHbIX YUPEKICHH -
X, U3YYEHUS] CMEXKHBIX TUCUUILINH, IPUMEHEHUSI B IOBCEHEBHOM KU3HU,

co3JlaHue pyHaaMeHTa JjIsl MaTeMaTHYeCKOr0 pa3BUTHS, POPMUPOBAHUS MEXa-
HU3MOB MBIIUIEHHUS], XaPAKTEPHBIX JJI MATEMATUYECKON AEATEIIBHOCTH.

3amaum o0y4eHus:

e 00ecreynTh MPOYHOE U CO3HATEIHLHOE OBJIAJICHUE YUAITUMUCS CUCTEMOM anreo-
panveCcKuX 3HAHUU U YMECHUU;

® CrI0COOCTBOBATH PA3BUTHUIO JIOTHYECKOTO U AJITOPUTMUYECKOTO MBITIUICHUS
yYaluxcs;

e o0ecrnieunTh 0a3y 3HAHUN U YMEHUN, HEOOXOIMMYIO B TOBCETHEBHOM XKU3HU TSI
M3YUYEHHS] CMEKHBIX TUCIUIUIMH U TTPOJIODKEHUST 00pa30BaHMUS;

ec(hopMHUPOBATH YCTOWYUBBIN UHTEPEC YUALIUXCS K IPEIMETY .

OO0wmas xapakTepucTUKA Yy4e0HOr0 nmpeamera

Conepxxanue Kypca aiareopsl B 7 — 9 kiaccax mpelCTaBiICHO B BUIE CIEAYIOLUIUX CO-
JepKaTeIbHbIX JIMHUW: apupMeTuKa, anredpa, GyHKINN, BEPOATHOCTh U cTaTucThKa. Haps-
Iy C 3TUM B COJIEPKaHUE BKJIKOYEHBI J1BA JTOMOJHUTEIBHBIX METONOJOTHYECKUX pa3jiena: Jo-
IrMKa U MHOKECTBA; MaTeMaTHKa B MCTOPUYECKOM Pa3BUTHM, YTO CBS3aHO C peaM3alMen
Hene o0le MHTEIUIEKTYalbHOIO U OOUIEKYJIBTYpHOrO pa3BUTHUs ydamuxcs. ConeprkaHue
KQKJOTO M3 Pa3JejoB Pa3BOPAYMBAECTCS B COAEPKATEIBHO METOIWYECKYIO JIMHHIO, TPOHM-
3bIBAIOIIYI0 BCE OCHOBHBIE cofeprKaTeabHble TUHUU. [Ipu 3TOM nepBas nunus — «Jloruka u
MHOXXECTBa» - CIYXKHUT LEJIH OBJAJCHHUS YYalllUMHCS HEKOTOPBIMH 3JEMEHTaMU YHHMBEP-
CaJIbHOTO MaTeMaTHU4eCKOro si3bIKa, BTopas — «MaTemaThKa B UICTOPUUECKOM Pa3BUTHI —
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CIIOCOOCTBYET CO3JIaHHMIO OOIIEKYJIbTYPHOTO, TYMaHUTapHOro (oHIAa H3y4deHHus Kypca.

Conepxanue TUHUNA «AprudmeTrkay cIyXuT GyHIaMEHTOM JJIs JadbHEHUIIIETO U3y-
YEHUS yYallMMUCA MAaTeMaTUKU U CMEKHBIX JTUCIUIUINH, CIIOCOOCTBYET Pa3BUTHIO HE TOJIb-
KO BBIYHCIUTEIBHBIX HABBIKOB, HO M JIOTMYECKOT'O MBINLJICHUs, (POPMUPOBAHUIO YMEHUS
MOJIb30BAThCSl AJITOPUTMAMHU CIIOCOOCTBYET Pa3BUTUIO YMEHHUM IUIAHUPOBATh U OCYIIECTB-
JSTh ACATEIBHOCTD, HAIIPABICHHYIO HA PEIICHHE 33/1a4, a TakKe MPUOOPETEHUIO TTPaKTHUE-
CKHMX HaBBIKOB, HCOOXOIUMBIX B IIOBCETHEBHOM KU3HHU.

Conepxanue TUHUHM «Anredpa» GopMHUpyeT 3HaHUSI O MAaTEMaTHYECKOM SI3bIKE, HE00-
XOAUMBIE JUISl PEIIEHUS] MAaTEMAaTUUYECKUX 3a/ad, 3aa4 U3 CMEXHBIX JUCUUILIAH, a TaKXKe
MPaKTUYECKUX 3a/1ad. M3ydenne Marepuaia cCiocoOCTByeT (hOpMHUPOBAHUIO Y O0yUaIOIIHNXCS
MAaTEMATUYECKOTO alrapara peleHus 3a1a4 ¢ IIOMOIIbI YPAaBHEHUM, CUCTEM YPAaBHEHUU U
HEPABEHCTB.

Matepuan qaHHOTO pasjelia Mpe/ICTaBlIeH B acleKTe, COCOOCTBYOIIEM (GOpPMHUPOBA-
HUIO Y 00y4aroImuxcsi yMEHUS MOJb30BaThes aroputMaMu. CyliecTBEHHAs POJIb MPU STOM
OTBOJHUTCS PA3BUTUIO AJITOPUTMUYECKOTO MBIIUIEHUS — Ba)KHOW COCTAaBJISIOIIECH UHTEIJICK-
TyaJIbHOT'O Pa3BUTUS YEIOBEKA.

ens comepxanns pazaena «OyHKUUW» — MOJYYEHHE IIKOJbHUKAMH KOHKPETHBIX
3HAHUM O (PYHKIIMU KaK BaKHEHIlIed MaTeMaTUYeCKONW MOJIETH JIJIsl ONMKUCAHUS U UCCIIeIoBa-
HUS MPOIIECCOB U SIBJIICHUN OKpYy»karomiero Mupa. CooTBETCTBYIOIINI MaTepHrall CliocoOCTBY-
€T Pa3BUTHIO BOOOPAKEHHS U TBOPUYECKUX CIOCOOHOCTEW OOydaromuxcs, YMEHUIO UCTOJIb-
30BaTh Pa3JINYHBIC S3BIKH MAaTEMATHUKH (CIIOBECHBINM, CHMBOJIMYECKUN, TpaduuecKuii).

JIunus «BeposSTHOCTh U CTATUCTHKa» — 00513aTE€IbHBIN KOMIIOHEHT IKOJIBHOTO 00pa-
30BaHMS, YCHJIMBAIONIUN €0 MPUKIIATHOE U MPAKTUIECKOE 3HAYCHHE. DTOT MaTepual HeoO-
XOJIUM, TIPEXKAE BCEro, sl (POpMHUPOBAHUS Yy ydalIUXCsl (PYHKIIMOHAIBHOW TPAaMOTHOCTU —
YMEHUSI BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh WH(MOPMAIMIO, MPEJCTaBICHHYIO B
pazMuHbIX (opmax, MOHUMATh XapaKTEep MHOTHX peadbHbIX 3aBUCUMOCTEH, TTPOU3BOIUTH
npocreiinme pacuetsl. [Ipu u3yueHun BeposITHOCTA U CTATUCTUKU 00OTaIaloTCs MpeIcTaB-
JIEHUSI O COBPEMEHHOM KapTHHE MHpa U METOJIaX €ro MccleqoBaHus, GOpMUPOBAHUS TTOHU-
MaHHS POJIM CTATUCTUKU KaK MCTOYHHMKA COIMAIBbHO 3HAYMMOW MHGOpPMAILUU U 3aKJIaJIbIBa-
FOTCSI OCHOBBI BEPOATHOCTHOI'O MBILUIEHUS.
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Onucanue Mecta npeamera ajaredpbl 7-9 kinace B yueOHOM IL1aHe.

B cootBercTBUM ¢ y4eOHBIM TIJIAaHOM W KaJeHIApHBIM Y4YeOHBIM TpapuKoM Ha
u3ydyeHue anreOpsl B 7 — 9 kjaccax OCHOBHOM MIKOJbI oTBoAUTCS 303 y4yeOHBIX yaca ( 1o
ceTke 3 + 3 + 3 yaca B HEJIEJIO B TEUEHUE KaXK10-TO rojia 00y4ueHus) u3 pacuera 34 yueOHbIe

Henenu B 7 — 8 kiaccax u 33 yueOHbIE HEJeIn —

B 9 KJ1accax.
KonandecTBo 4acoB B HelEII0 KonnyecTBO 4acoB B rof
Anrebpa 7 kiacc 3 102
Anre6pa 8 kimacc 3 102
Anrebpa 9 kmacc 3 99
Htoro 303

B nporpamme 3anjiaHupoBaHbl cJIeyKOIIHe KOHTPOJIbHbIE pa00ThI

7 kjaacc

Buy paGoThl

Tema paboThI

KoHntposibHas pabota Nel

Bripaxkenus. Toxaecta

KoHntposbHas pabota Ne2

ypaBHeHI/IH. CraTtucTuueckue XApaKTCPHUCTHUKHU

KoHntposbHas pabora Ne3

Jluneitnast GyHKIMs

KoHntposnbHas pabora Ned

CreneHs ¢ HaTypaJIbHBIM ITOKA3aTCJICM

KonTtponsnas padota Ne5

CnoxxeHue U BelYMTaHUEe MHOTO4YIeHOB. [IponsBenenne oqHo-
YyJIcHa Ha MHOTOYJICH.

KontposbHas pabota Ne6

[Ipou3BeieHrEe MHOTOYJICHOB

KoutposnbsHas pabota Ne7

DOopMYJIbI COKPAIIEHHOTO YMHOXECHUS

KoHTtposibHas pabora Ne8

ITpeobpazoBaHue 1eIbIX BhIpAKEHUN

IIpomexyTounass arrecra-

U

KoHntposnbHas paborta

8 kiacce

Buy paboTsr

Tema paboThI

KontponbHas pabora Nel

Parmmonansabie 1po6u. CrokeHue U BBIYUTAHHUE TpoOei

KoHntposibHas pabota Ne2

IIpon3BeieHrEe U YacTHOE OpoOei

KontposnbHas pabota Ne3

ApudmMeTnuecknii KBaapaTHbIA KOPEHb M €r0 CBOMCTBA

KoHntposibHas pabora Ned

[IpuMeHeHre cBOMCTB apu(hMETHYECKOTO KBAAPATHOTO KOPHS

KoHntposbHast pabota No5

KBagpaTHble ypaBHEHNUS

KoHnTtposibHas pabota Ne6

JpoGHble panmoHaIbHbIE YPABHEHMSI

KoHntposibHas pabota Ne7

HyicsioBbIE HEPABEHCTBA U UX CBOKCTBA

KoHntposibHas pabota Ne8

HepaBeHcTBa ¢ OfHOM NEPEMEHHON Y KX CUCTEMBI

KoHntposibHas pabota Ne9

CreneHs ¢ 1eIbIM MOKa3aTejIeEM U €€ CBOMCTBA

IIpomexyTouHas arrecra-
0058

KontposnbHas pabota
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9 kiaacce

Buj paboTel Tema paOoTsI

KoutposbHas pabota Nel | dynkiuu u ux cBoiictBa. KBagpatHblii TpEXuiieH

Kontponbhas pabdota No2 | KBagparuunast GyHKIus

KontponbHas pabota Ne3 | YpaBHEeHUs 1 HEPABEHCTBA C OTHOW MTEPEMEHHOM

KontponbHas pabota Ne4 | VpaBHEHUS 1 HEPABEHCTBA C ABYMS IEPEMEHHBIMU

Kontponbhas pabota No5 | Apudmernyeckast nporpeccust

KontponbHas pabota Ne6 | ['eomerpudeckas mporpeccus

KoutposibHast pabota Ne7 | DnieMeHThl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH

[IpomexxyTounas arrecta- | KontposnbHas pabota
s

Ilnanupyemble pe3yJibTAThl OCBOCHHS Y4e0OHOI0 MpeaMeTa

N3yuyenue matematuku B ycioBusx peanuzanuu OI'OC naet BO3MOKHOCTh 00yUaro-
LIAMCS JOCTUYD CIECAYIOLINUX PE3YJIbTATOB PA3BUTHS:

1) B JIMYHOCTHOM HAITPABJICHUU:

* YMEHHUE CHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICJIM B YCTHOW U NMUCHMEHHOM pe-
Yy, IOHUMAaTb CMBICI IMOCTaBJICHHOM 3aJayd, BBICTPAWBATh APTYMEHTALIUIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHL;

* KPUTUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BBICKA-
3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

* MPEJCTaBICHUE O MATEMATHYECKOM HayKke Kak cepe 4eIoBeYECKON AesITENbHOCTH,
00 9Tamax ee pa3BUTHsA, O €€ 3HAUUMOCTH JJIs Pa3BUTHUSI [IUBUIIU3AIUY;

* KPEaTUBHOCTH MBILIJICHUS, UHULIMATUBA, HAXOAYUBOCTh, AKTUBHOCTH IIPU PELLICHUU
MaTeMaTUYECKUX 3a/1a4;

* YyMEHHE KOHTPOJMUPOBATh MPOIECC U PE3yJIbTAT yUeOHON MaTEeMaTHYECKOM eI TeIb-
HOCTH;

* CIIOCOOHOCTH K YMOIIMOHAILHOMY BOCTIPUSATHUIO MATEMAaTHYECKUX O0OBEKTOB, 3a/1a4,
PELIEHUH, PACCYXKICHUM;

2) B METANPEeIMETHOM HalPaBJICHUMU:

* TIEpBOHAYAJILHOE MPEACTaBICHUE 00 UACSIX U O METOJ]aX MaTEeMAaTHUKU KaK YHUBEP-
CaJIbHOM $I3bIKE€ HAYKU M TEXHUKH, CPEIACTBE MOJCITUPOBAHUS SIBIICHUI U MPOLIECCOB;

* YMEHHE BUJETh MaTEMaTHYECKYIO 3aJ1auyy B KOHTEKCTE MPOOJIEMHOM CUTYyalluu B
IPYTUX TACUUIUIMHAX, B OKPYKAIOLIEH KU3HU;

* YMEHHME HAXOJUTh B PA3IMYHBIX UCTOUYHUKAX MH(OpPMALIUIO, HEOOXOIUMYIO IS pe-
IIEHUSI MAaTeMaTUIECKUX MPOOJIeM, MPEACTABIATH €€ B OHITHOU (opMe, TPUHUMATH pellie-
HUE€ B YCJIOBUSIX HETOJHOW U M30BITOYHOM, TOUHOM UM BEPOSATHOCTHOU MH(pOpMAIUU; * yMe-
HUE TIOHUMATh W HMCIOJIb30BaTh MAaTeMaTHYECKHE CPEeJCTBa HAriasiAHOCTH (rpaduku, nua-
rpaMMBbl, TAOJIMIIBI, CXEMBI H JIP.) JJIS WULTIOCTPAIlMU, HHTEPIIPETAIINU, apTyMEHTAITNH;
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* YMEHHE BBIJBUTATh TMIIOTE3bI IPU PELIEHUH YUYE€OHBIX 3a7a4, IOHUMAaTh HEOOXOAH-
MOCTB MX IIPOBEPKH;

* YMEHHE NPUMEHATHh UHIYKTUBHBIE U AETYKTUBHBIE CIIOCOOBI PACCYXKACHUMN, BUAETh
pa3JIMYHbBIC CTPATETUU PELICHUS 3a/1a4;

* IOHUMATh CYIIHOCTH AJITOPUTMUYECKUX MTPEATIMCAHUN U YMEHHE JEHCTBOBATH B CO-
OTBETCTBUU C IPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHUE CaMOCTOSITEJIbHO CTaBUTh LIEJIN, BEIOUPATh U CO3AaBaTh aJrOPUTMBI JIJIs
pelIeHus] yYeOHbIX MAaTEMAaTUYECKUX MTPOOIIEM;

* YMEHUE IUIAHUPOBATH U OCYLIECTBIIATH JAESATEIbHOCTD, HAIPABICHHYIO HA PEIICHUE
3a/1a4 UCCJIEI0BATEIbCKOIO XapaKTepa,

3) B IpPeIMETHOM HalpaBIICHUH:

* OBJIaJIcHUE 0A30BbIM MOHATUHHBIM aNlapaToM 10 OCHOBHBIM pa3jiesiaM COAEpKaHuUs,
Ipe/cTaBlIeHHEe 00 OCHOBHBIX M3YYa€MbIX MOHATHIX KaK BaXKHEUIINX MaTEMaTHUYECKHUX MO-
JENAX, MO3BOJSAIOIMIMX ONUCHIBATH U U3y4aTh PEAIbHBIE POLIECCHI U SBICHUS;

* yMEHHE PabOTaTh C MATEMAaTUYECKUM TEKCTOM (aHaJIM3UPOBATh, U3BJIEKATh HEOOXO-
IUMYI0 MH(OpPMAIIUIO), TPAMOTHO TPUMEHATH MAaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBO-
JIMKY, UCIIOJIb30BAaTh PA3JINYHbIE SA3bIKM MATEMATUKH;

* YMEHHE NPOBOJUTH KIIACCU(PUKALINH, JOTUUECKHE 0O0CHOBAHNUSA, JOKA3aTEIbCTBA
MAaTeMaTUYECKUX YTBEPKIACHNN;

* pa3BUTHE MPEACTABICHUN O YMCIIE, OBJIaJCHUE HABBIKAMHU YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHUN;

* YMEHUS U3MEPATH JITTMHBI OTPE3KOB, BEIMYMHBI YTIIOB, UCIIOJIb30BATh (POPMYIIBI JJIs
HaXO0XKJEHUs IEPUMETPOB, MJIOIAAeH U 00BEMOB T€OMETPUUECKUX PUTYD;

* YMEHHE NPUMEHSATHh WU3yUYCHHBIEC MMOHATHS, PE3YyJIbTAThl, METOBI ISl PEIICHUS 3a]1a4
MPAKTUYECKOI0 XapakTepa ¢ UCIHOJIb30BaHUEM IPU HEOOXOJMMOCTH CIPABOYHBIX MaTepHa-
JIOB, KAIBKYJISITOPA, KOMIIBIOTED.

IIpeameTHbIe pe3yJbTATHI 00y4EeHUA

PAIIMOHAJIBHBIE YNUCJIA

BrinmyckHUK HayduTcs:

@ MMOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBbI CUMCIICHHUS;

o BJIAJICTh MOHATUSMH, CBS3aHHBIMU C JETUMOCTBIO HATYpPAJIbHBIX YUCEN;

o BBIPA)KATh YUCJIA B 9KBUBAJIIEHTHBIX (popMax, BbIOMpas HauboJee MOIXO0ISIYI0
B 3aBUCHUMOCTH OT KOHKPETHOW CUTYallHH;

o CpPaBHMBATh U YIOPSA0OYMBATH PALMOHAIBHBIE YHCIIA;

o BBITIOJIHATH BBIYHUCIICHUS C PALIMOHAIIBHBIMY YHMCIIAMH, COYETAsl YCTHBIE U ITHUCh-
MEHHbIE IPUEMBI BBIUYNCICHUM, IPUMEHATH KaJIbKYJIATOD;

O HCIIOJIb30BATH IIOHATUSA U YMCHHA, CBA3AHHBIC C IIPOIIOPHUOHAIIBHOCTBIO BCIIH-
YWH, IPpOUCHTAMU B XOJAC PCHICHUA MATEMATHYCCKHX 3aaa4 U 3a1a4 U3 CMCIKHBIX IIPEAMC-
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TOB, BBITIOJTHSATH HECJIOKHBIE TPAKTHIECKUE PACUETHI.

Buinycknuk nonyuum 603moxicHOCHb:

o NO3HAKOMUMBCS ¢ NOZUYUOHHBIMU CUCTEMAMU CYUCTCHUSL C OCHOBAHUSIMU, OM-
auynvimu om 10;

O yenyoums u pazsums npeocmasienus 0 HamypaibHulX YUCIAX U CBOUCMBAX Oe-
AUMOCTIU,

O HAy4umvCsi UCNOIb308AMb NPUEMBL, PAYUOHATUSUPYIOUWUE BLIYUCTICHUS, NPUOD-
pecmu npusbIuKy KOHMPOJIUPOBANMb SbIMUCICHUS, 8bIOUPASL NOOXOOAWULL OISl CUMYAYUU CHO-
co0.

JJEMCTBUTEJIBHBIE YN CJIA

BrinmyckHUK HayduTCs:

@ HCIIOJIb30BaTh HaYaJbHbIE IPEACTABICHNS O MHOXKECTBE IEMCTBUTEIIBHBIX YU~
celn;

o BJIAJICTh IIOHATUEM KBAaIPAaTHOTO KOPHS PUMEHSATH €T0 B BEIYUCIICHUSAX.

Buvinycknuk nonyuum 603MOo#CHOCMb:

O paszeumo npedcmaeﬂeHue O HUcjle U HUcCjloesvlx cucmemax om HamypalbHblX 00
oelicmeumenbHbix yucein, o poJju BbIYLUCTCHUL 8 UEN0BEUECKOLL npakmuke,

O pazeumv u y2ayoums 3HaHUs 0 0eCAMUYHOU 3aNUCU 0eliCMBUMENbHbIX YUCe
(nepuoouueckue u Henepuoouyeckue opoou).

MN3MEPEHUA, IPUBJIUKEHUSA, OUEHKHA

BrinmyckHUK HayduTCs:

O HCIIOJIB30BaTh B XOJE PEIICHUS 33/1a4 AJIEMEHTAPHBIE NIPEACTABIICHUS], CBA3aH-HbIE
¢ NpUOTMKEHHBIMH 3HAUEHHUSIMU BEJIMYHH.

Buvinycknuk nonyuum 603mMo#CHOCMb:

O NOHAMb, UMO YUCTOBblE OAHHbIE, KOMOPble UCHONb3YIOMCA OJIs XapaKmepucmu-Ku
00bEKMOB OKPYIHCAIOWe20 MUpa, AGIAIOMCA NPEUMYUIECMBEHHO NPUOTUNCEHHBIMU, YO NO
3anucu NPUOIUNCEHHBIX 3HAYEHULl, COOePAHCAWUXCA 6 UHPOPMAYUOHHBIX UCMOYHUKAX,
MOJACHO CYOUMb O NOSPEULHOCTNU NPUOTUNCEHUSL,

O NOHAMb, YMO NOSPEULHOCMb Pe3YIbMama GblUUCIeHUl O0JIHCHA ObIMb couzme-
PUMa ¢ nocpeuHoCmvlo UCXOOHBIX OAHHBIX.

AJITEBPAUYECKUE BBIPAYKEHUSA

BrinyckHUK HayduTcs:

O BIAJIETh TIOHATUSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE MPEOOpa30BaHNEey», peIIaTh
3a/1auu, coJiepkamue OyKBeHHbIE JaHHBIC, padoTaTh ¢ hopMyIamu;

O BBIMOJHSTH MPEOOPa30BAHUS BRIPAKEHUH, COACPKAIIUX CTEIIEHH C IIETBIMHU T10-
Ka3aTeIsIMU U KBaJIpaTHbIE KOPHU;

O BBINOJHATH TOXKJIECTBEHHBIE MPEe0Opa30BaHUs PallMOHATBHBIX BRIPAKCHUHN Ha
OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOUJIEHAMH U alre0pandecKuMu Apo0sMu;
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® BBITIOJTHSTH PA3JIOKCHUE MHOTOUJICHOB HA MHOKHUTEITH.

Boinyckuux noiyuum 603mMoHCHOCb.

o HAY4UmoCsi GbINOJHAMb MHO20UIA208ble NPeoOpa306anus pAyUOHANbHBIX Gbl-
PadiceHul, NPUMEHsIs WUPOKULL HAbop cnoco608 u NPUEémos,

e NPUMEHAMb MOAHCOECMBEHHbLE NPeoOPA308aAHUS O peuleHUs: 3a0ay U3 pasiuy-
HBIX pazdenos Kypca (Hanpumep, 071 HAX0XHCOeHUs HAuboIbue20 / HaUMeHbUe20 3HAYEHUs
8bIPANCEHUSL).

YPABHEHUSA

BBITTyCKHUK HAy4UTCS:

O pemaTrb OCHOBHBIE BUJIBI PALIMOHAIBHBIX YPABHEHUM C OHOU IIEPEMEHHOM, CHU-
CTEMBI JIBYX YPaBHEHHU C ABYMS ITEPEMCHHBIMHU;

O TIOHMMATh ypaBHEHHE KaK BXHECHUIIYI0 MATEMATHUECKYIO MOJICIh ISl OTIMCA-HUAS U
W3YYCHHS Pa3HOOOPA3HBIX peaTbHBIX CHUTyalldi, perarh TEKCTOBbIC 3aJadd  airedpa-
WYECKUM METOJIOM;

O TPHUMEHSATH TpauuecKue MpeCTaBICHUS IS UCCIICIOBAHUS YPAaBHCHUH, HC-
CJICIOBAHUS U PEIICHHS CUCTEM YPaBHEHUM C JBYMS IEPEMEHHBIMH.

Buvinyckuux noayuum 603Mo#CHOCb.

O 081a0emb CNeYUuaIbHbIMU NPUEMAMU PeuleHUss YPAGHEHUU U CUcmem YPAGHeHUl,
VBEPEHHO NPUMEHAMb annapam ypasHeHuil 015 peuleHust pa3Hoo0pasHvlX 3a0ay u3z mame-
MAMUKU, CMEHCHBIX NPeOMemo8, NPAKMUKU,

O npumeHams epaguyeckue npeocmagienus O0Jisi UCCIe008aHUsL YPABHEHUU, CU-CeM
VpasHeHutl, cooepaicawux bykeenHvie Kodphuyuenmeol.

HEPABEHCTBA

BrinyCkHUK HayuuTCS:

O TIOHHMAaTh ¥ MPUMEHSITH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIIC-HUEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTR;

O pelIaTh JMHEWUHbIE HEPABEHCTBA C OAHOM NMEPEMEHHON U UX CUCTEMBI; PEIIATh
KBaJIpaTHBIC HEPABEHCTBA C OMOPOI Ha rpadUuecKre MPeICTaBICHNUS;

O TIPUMEHSATH anmapaT HEPAaBEHCTB IS PEIICHUS 3a7a9 U3 Pa3IMUHBIX Pa3/IeiioB

Kypca.
BoinyckHux noayuum 603Mo#CHOCHb HAYYUMbCA.!

O  pazHooOPA3HLIM NPUEMAM 00KA3AMENbCMEd HEPAGEHCMSE,

O YBEpeHHO NPUMeHAmMb annapam HepaseHcma Os peuleHusi pa3Ho0OPA3HbIX Ma-
MmeMamudecKux 3a0a4 U 3a0ay u3 CMeMCHbIX npeomMemos, NpaKmuKu,

O HNpuMeHsAmb 2paguueckue npeocmasienuss 01 UCCI1e008aHUs HEPABEHCME, CU-
cmem HepaseHcme, cooeprcauux OyKeeHHvle Ko duyuenmol.

OCHOBHBIE ITOHATHUSA. YUCJTOBBIE @ YHKIINN
BrinyckHUK HayduTcs:
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¢ MOHUMATh U UCTIOJIB30BaTh (PYHKIIMOHAIbHBIC TTOHATHUS U SA3bIK (TEPMUHBI, CUM-
BOJIMYECKHE 0003HAUYCHUS);

o CTPOUTH TpaUKU AIEMEHTAPHBIX (PYHKITUH;

O WCCJENOBaTh CBOWCTBA YHCIOBBIX (DYHKIIUN Ha OCHOBE M3yUCHHUS IOBEICHUS UX
rpaduKoOB;

O TMOHWMATh (YHKIIMIO KaK BAKHEUITYI0O MAaTEMAaTHUECKYIO MOJENb Uil OMUCAHUS
IIPOLIECCOB M SABJICHUN OKPYKAIOIIEr0 MHpa, IPUMEHATh (DYHKITMOHAIBHBIN S3BIK IS OITH-
CaHUs U UCCJICIOBAHUS 3aBUCUMOCTEH MEX Y (GU3NICCKUMHU BEITNINHAMMU.

Buvinycknux nonyuum 603mM0HCHOCMb HAYUUMBCA!

O NPOBOOUMb UCCIEO08AHUS, CBA3AHHbIE C U3YUEeHUEeM CBOUCME PYHKYULL, 6 MOoM
yucie ¢ UCHONIb308AHUEM KOMNbIOMePA,

O Ha OCHOBe 2PAhuK08 U3YYeHHbIX QYHKYUL CIMpoums 0ojiee CLONCHblE 2PApUKU
(KyCcouHO-3a0aHHble, C «BbIKOJIOMBIMUY MOUYKAMU U M. N.),

O UCNOIL308aMb PYHKYUOHAILHBIE NPeOCMABNIeHUS U C8OUCMEA (OYHKYUL 0151 pe-
WeHUsL MAMeMAmMUYecKux 3a0ad U3 paziudHulX pazoenos Kypca.

YUCJOBBIE ITIOCIEJOBATEJIBHOCTH

BBITyCKHHUK HAydUTCS:

O TIOHHUMATh M UCIIOJIH30BATh SA3BIK MOCIIEIOBATEIIBHOCTEH (TEPMUHBI, CUMBOJIHYE-
CKHe 0003HAYCHHA);

O TPHUMEHATH (HOPMYJIBI, CBSA3aHHBIE C APU(PMETHUYCCKOM M T'C€OMETPHYECKOH IMpo-
IpeCcCUsiIMH, U armapar, copMHUpPOBaHHBIM MPU U3YUCHUHU JPYTUX Pa3aesioB Kypca, K perie-
HUIO 33J1a4, B TOM YHUCJIE C KOHTEKCTOM M3 peaJbHOMN KU3HHU.

Buinycxknuk nonyuum 603moaicHocms HAyuumvbCsi:

O pewamsb KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEeM QOPMYN N-20 YjleHa U CYM-Mbl
NnepeviX N YleHO8 aApUPMemuyeckol U 2eoMempuyeckol npocpeccuil, NPUMeHsisi npu 3Mom
annapam ypasHeHUuil U HepaeeHCcms;

O HOHUMAMb apUPMemMUYecKyro U 2eoMempuiecKyro npoepeccul Kaxk QyHkyuu
HAMypaivHo20 apeyMeHma,

O ce643bl6AMb apuquemuquKyio npoepeccuro ¢ JUHEUHbIM pocmom, ceomempuue-
CKYH — C 9KCNOHEHYUATIbHbIM POCIOM.

CTATUCTHUKA

BrinyckHUK HayduTCs:

O HCIOJB30BaTh MPOCTECUIITHE CITOCOOBI MTPEICTABICHIS M aHAIM3a CTATUCTUIC-CKIX
JaHHBIX.

Buvinycknuk nonyyum 603moxicHOCMb!

O npuobpecmu NepeoHAYAIbHLIL ONbIN OP2AHU3AYUU COOPA OAHHBIX NPU NPOBe-0eHUU
onpoca 00WecmeeHH020 MHEHUs, OCYWeCmBIsiIMb UX AHAIU3, NPeOCMABIAmb pe3yilb-mambl
onpoca 8 eude madbauybsl, OUACPAMMBDL.



Pa6ouas npozpamma no asazeépe

CJIYYAVHBIE COBBITUA U BEPOSITHOCTH

BrinmyckHUK HayduTCs:

o HaXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTD CIIy4aliHOT'O COOBITHS.
Buinycknuk nomyuum 603M0iCHOCMb:

o npuobpecmu onvim npoeedeHUs. CIYYAUHBIX IKCHEPUMEHMOE, 8 MOM YUCTE C

NOMOWBIO KOMIBLIOMEPHO2O MOOEIUPOBAHUS, UHMEPNPEMAYUU UX PEe3VTbIMAMO8.
KOMBHUHATOPHUKA
BpinyCkHUK Hay4uuTCS:
o peniatb KOMOMHATOPHBIC 3a7a4 Ha HAXOXKICHHUE YHClia 00hEKTOB WIIM KOMOU-
HaIN.
Buinyckuuk nonyuum 603M0HCHOCb HAYYUMBCAL:
o HEeKOMOPbIM CHeYUATbHbIM NPUEMAM PEUeHUsl KOMOUHAMOPHBIX 3a0ay.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU

Uctopus dbopMupoBaHUsS TOHSTUS  YHCIA: HaTypaJibHbIE YHCIIa, JPoOH,
HEIOCTATOYHOCTh  PAlMOHAJIBHBIX  YHCEN  JJIsI ~ TEOMETPUYECKHX  U3MEPEHHUM,
uppainuoHaibHble uncia. CTapuHHbBIE CUCTEMBI 3anucu uucel. Jpobu B BaBunone, Erumnre,
Pume, OTkpbiTHe necaTuuHbiX IpoOed. CtapuHHble cuUcCTeMbl Mep. JlecsaTuuHble 1podu U
MeTpudeckas cucreMa mep. llosBieHue orpuniaTenbHbixX yncen u Hyns. JI. Maraunkuu. Jl,
Ditnep.

BO3HUKHOBEHHE MAaTeMaTUKU KaK HAayKH, dTanbl €€ pa3BUTHS. OCHOBHBIE pa3ieibl
MaTeMATUKU. Belaaronuecss MaTeMaTUKA U UX BKJIQJ B Pa3BUTHE HAYKU.

becKkOHEYHOCTh MHOXECTBAa MNPOCTBIX uucen. Yucna W UIMHBL  OTPE3KOB.
Paumonansubie yncia. [lorpedHOCTh B HppaloHanbHbix ynuciax. [komna [Mudaropa

3apoxaenue anreOpsl B Heapax apudmeruku. An-Xopesmu. PoxnaeHue OyKkBeHHOM

cumBosiuku. [1.depma, @. Buer, P. Jlekapt. McTtopus Bompoca 0 HaxXxOXIeHUH (POpMys
KOpHEH anreOpanvyeckux ypaBHEHHI, HEPA3PEIIUMOCTh B paJuKaniaX yYpaBHEHHUH CTENEHH,
oosbiie uetbipex. H. Tapranss, x. Kapgano, H.X. A6ens, 3. [anya.

N3o0pereHnne MeToJa KOOPJMHAT, TIO3BOJISIONIETO TMEPEBOAUTh T€OMETPUUYECKUE
o0bekThl Ha s3bIK anreOpel. P. [exkapt u II. ®epma. Ilpumepsl pa3iauyHbIX CUCTEM
KOOpJMHAT Ha IIOCKOCTH.

3amaua Jleonappo [Tuzanckoro (PuboHauym) o Kpoiukax, uncia Gudbonayyn. 3agadya o
IaxMaTHOM JOCKE.

Hctokn Teopun BEpPOSATHOCTEW: CTPAXOBOE ne€io, asapTHble urpel. II. ®epma wu b.
[Tackains. S, bepnymm. A.H. Konmoropos.

Ponb poccmiickux ydeHbix B pa3BuTuu maremaruku: JI. Ditmep. H.W. JlobaueBckui,
I1.J.YeObrmes, C. Koanesckas, A.H. Konmoropos.

Marematuka B pazButuu Poccuu: Ilerp |, mkona maTeMaTMdyecKUX M HaBUTAIKUX
Hayk, pasButue poccuiickoro ¢iaorta, A.H. KpsumoB. Kocmuueckas mporpamma u M.B.
Kennprm.



HanpasJ/ieHus NPOEKTHOM AeSITEIbHOCTH

OnnuMm 3 myteit GopmupoBanust YY /| B OCHOBHOM IIKOJIE SBISIETCS BKJIIOUEHUE OOYJAIOMIUXCS B
y4eOHO-HCCIEeIOBATENIbCKYI0O M MPOCKTHYIO JAEATeIhHOCTh, KOTOPas MOXKET OCYIIECTBISTHCS B paMKax
pealiM3allMii  MPOrpaMMbl  y4eOHO-HCCIIeIOBAaTEIbCKOW U MPOEKTHOM  jAedarenbHocTu. [Iporpamma
OpUEHTHPOBAaHA Ha MCIIOJIIb30BAHME B paMKaX YPOUHOW M BHEYPOUHOM MAESITEIBHOCTHU JUIsl BCEX BUJIOB
00pa30BaTeNbHBIX OPraHU3AIMH [IPH MOTYYEHUH OCHOBHOTO O0IIET0 00pa30BaHusl.

Crenuduka NPOeKTHOH [1eSTeJLHOCTH O0y4YaloIIMXCA B 3HAUYMTENIBHOM CTENEHH CBs3aHA C
OpHUEHTAIlMeH Ha IMOJIy4eHHE MPOEKTHOTO pe3yibTaTa, 00eCIeUnBaIOLIEro pelieHre MPUKIAIHON 3a/1auu U
HUMEIOLIETO KOHKPETHOE BbIpakeHUe. [IpoekTHas JesATeNbHOCTh OO0YYaroIIErocs paccMaTpUBAacTCs C
HECKOJIbKUX CTOPOH: MPOAYKT KaK MaTepuaIn30BaHHBIA pe3yabTaT, Mpoliecc Kak padoTa Mo BHIIOIHEHHUIO
IPOEKTa, 3allUTa MpPOeKTa KaK WUIIOCTpanus o0pa30BaTeNbHOTO JOCTIDKEHUS OOydaromierocs u
OpUEHTHpOBaHA Ha (QOpMHpOBaHME U pa3BUTHE METANPEIMETHBIX U JIMYHOCTHBIX PE3yJbTaTOB
00y4aroIuXcs.

Tembl IPOEKTOB, MpeAiaraeMbIX B 7 Kiacce:

1) Crapunnsie cucreMbl 3anucu uucel. Jpobu B Baswuione, Erumnre, Pume, OtkpsiTHE

JECSITHYHBIX APOOCH.
2) Crapunnble cucteMbl Mep. JlecaTHUHbIC APOOH U METPUYECKasi CHCTEMa Mep.
3) Bbiparoriuecst MaTeMaTUKK M UX BKJIaJ B pasButue Hayku. (JI. Maraunkuii, JI. Diinep.)

TeMbI IPOEKTOB, MpejIaraeMbIx B 8 Kiacce:
1) lIxona ITudaropa.

2) Bapox/eHue anreOpel B Heipax apupMeTuku. As-Xope3Mu.
3) Poxnenue OykBenHou cumBoiuku. [1.depma, @. Buer, P. [lekapr.

Tembl IPOEKTOB, MpeAaraeMbIX B 9 kiacce:
1) 3amaya  Jleonapmo Iluzanckoro (®Pubonayuu) o Kponukax, yucina Oubonauuyn. 3amada o
[IaXMaTHOM JOCKe.

2) HMcrokn Teopun BEpPOATHOCTEN: CcTpaxoBoe Aeno, azapTHble urpbl. II. depma u b. Ilackans. 4,
bepnymm. A.H. Koamoropos.

3) Pousb poccuiickux ydeHbIX B pazButuu Matemartuku: JI. Oiinep. H.U. Jlo6auesckuii, I1.J1.UeObimeB,
C. KoBanesckas, A.H. Koamoropos.

4) Matematuka B pa3Butuu Poccun: Iletp |, mkona mMaTeMaTHYeCKMX M HaBUTAIIKMX HAYK, pa3BUTHE
poccuiickoro ¢uota, A.H. Kpbuto. Kocmuueckas nporpamma u M.B. Kennpim.

Buabl yueOHO# 1eATe1bHOCTH, 00ecnieunBawiue popmuposanue UKT-
KOMIIETeHI U

Cpenu BuaoOB yueOHOH nesTenbHOCTH, obOecneunBaromux Qopmupoanue MKT-komnerenuu
00y4arouuxcsi, MO>KHO BBIJIEIUTh B TOM YHUCJIE TaKUe, KakK:

L4 BBIIIOJIHACMBIC Ha YpOKax, AO0OMa W B paMKax BHCypO‘-IHOfI ACATCIIBHOCTHU
3alaHuA, MMPEAIoJIaratommue NCIoJIb30BaHUC DJICKTPOHHBIX 06pa30BaTCHBHBIX PECYpPCOB;

o CO3/1aHHE U PEJaKTUPOBAHNE TEKCTOB;
o CO3/IaHUE U PEIAaKTUPOBAHKE PJICKTPOHHBIX TAOJIHII;
o WCIOJIb30BaHUE CPEJCTB MMl TIOCTPOSHUS AMArpaMM, TpaduKoB, OIOK-CXEM,

Jpyrux rpadu4eckux 0ObEKTOB;

o CO3/IaHUE U PEIaKTUPOBAHKE MTPE3CHTAIIHI;



. CO37IaHUE U pelaKTUpOBaHUE rpaduku u GoTo;

o CO3/IaHUE U PEIaKTUPOBAHUE BUICO;
. CO3/1aHHE MY3bIKaJbHBIX U 3BYKOBBIX O0OBEKTOB,

. MOMCK U aHanu3 uHpopmaruu B UaTepHeTe;

o MOJICTTMPOBaHKE, POSKTUPOBAHKUE U YIIPABJICHUE,

. MareMaTh4eckas 00paboTKa U BU3yaln3alus JaHHBIX;

o co3JlaHNe BeO-CTPaHUI] U CATOB;

. ceTeBasi KOMMYHHUKALUS MEKY YYCHUKAMU U (WIIH) YIUTEIIEM.

DddexruBnoe Gpopmupoanne MKT-koMrieTeHIIME 00yJarOITUXCsl MOXKET OBITH 00ECIIEYCHO YCHIIHSIMHU
KOMaH/Ibl YUUTEJICH-TIPEIMETHUKOB, COTJIACOBAHUE JICUCTBHI KOTOPHIX 00ECIIEYHBACTCS B XO/€ PETYIISIPHBIX
pabouux CoBELIaHUI IO JAHHOMY BOIIPOCY.
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Conep:xkanue y4eOHOI0 npeamMera

Pazgea 1. APUODMETHUKA

JeiicTBUTE/IbHBIE YKMCIA. PaciimpeHre MHOKECTBA HATYPAIbHBIX YUCET JO MHOXKE-
CTBa LEJIBIX YHCEJ, MHOYKECTBA LEJBIX YUCEI 10 MHOKECTBA PALIMOHAIIBHBIX. PalmonansHoe
YHCIIO KaK OTHOIIEGHUE m/n, T m — LEN0e YUCIO,n — HaTypanbHoe. CTeneHp ¢ LeIbIM
II0KA3aTeJIeM U €€ CBOMCTBA.

[Tonsitue 06 MppanmoHaNbHOM uucie. JlecaTUUHbIe NMPUOIMKEHUS UPPAMOHATBHBIX
qucedn.

MHOXeCTBO IEUCTBUTEIBHBIX YHCEIN; MPEACTaBICHUE JEUCTBUTEIbHBIX YUCEN OECKO-
HEYHBIMH IECATUYHBIME Apo0OsiMu. CpaBHEHUE ACHCTBUTEIBHBIX YHCEIL.

Koopaunartnas npsimasi. YucioBbIe MPOMEKYTKH.

N3mepenus, npudiaum:kenus, oueHku. [IpubmkeHHoe 3HaueHHe BeNWYUHBL [Ipu-
KHJIKa U OLIEHKAa Pe3yJbTaToB BbluMclIeHUNA. CrocoObl 3amucH 3HaYE€HUN BETUYUHBI, B TOM
YHUCJIE C BBIJCICHUEM MHOXUTENS — creneHn 10 B 3anmucu uncna. [lorpemHocTs 1 TOYHOCTh
MPUOJIMKEHUS

Pa3nen 2. AJITEBPA

Aare0panvyecKkue BbIpa:keHHsi. UHCIIOBbIE BhIpaXXeHUS. BbIpaxkeHUs ¢ NEpeMEHHBI-
Mu. CpaBHEHUE 3HA4YCHHUI BbIpakeHud. ToxnectBa. ToxkaecTBEHHbIE TPeoOpa3OBaHMS BbI-
pPaKECHUM.

Crenenp ¢ HaTypaJlbHBIM IOKa3aTesieM U €€ cBoicTBa. OMHOYJIEHBI U MHOTOYJICHBI.
Crenenb MHOTOWIeHa. ClOXKEHUE, BBIYUTAHUE, YMHOXKEHHE MHOTOUICHOB. DOpMyIbl CO-
KpalI€HHOTO YMHOXEHHUS: KBAIpAT CYMMBI U KBaJIpaT Pa3HOCTH, PA3HOCTh KBaJApaToOB, CyM-
Ma U pa3HocTh KyOoB. [IpeoOpaszoBanue 1e70T0 BBIpaKEHUST B MHOrouwieH. PaznokeHue
MHOTOYJICHOB Ha MHOXKMTEJIM: BBIHECEHUE OOIIEr0 MHOXXHUTENS 3a CKOOKH, TPYNIHUPOBKA,
npuMeHeHne GopMyJI COKpAIIEHHOT0 YMHOKeHUs. MHOTOWIeHbI ¢ 01HOM nepeMenHoi. Ko-
peHb MHOorowieHa. KBajipaTHblil TPEXWICH; Pa3JIOKEHUE KBAJIPATHOIO TPEXWIEHA HA MHO-
KUATEIHU.

Anrebpandeckast 1poos. OCHOBHOE CBOMCTBO anredpanmdeckoit npoou. CokpalleHue
npobeit. CrioxkeHue, BEIYMUTaHUE, YMHOXKEHUE, JIeleHne anredpandeckux apooeit. CrerneHs ¢
LIEJIBIM TTOKA3aTeeM U €€ CBOMCTBA.

PanmonanbHbie BhIpaKeHHUS U X MTpeoOpa3zoBanus. [[oka3aTenbCTBO TOXKIECTB.

[TonsTHE KBaApaTHOTO KOPHS, apu(METHUECKOTO KBaIpaTHOTO KOPHA. Y paBHEHUS
BUA x2 = a. CBoiicTBa apu(MeTUIECKIX KBAIPATHBIX KOPHEW M UX MPUMEHEHHE K Ipeodpa-
30BaHMIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUSIM.

YpaBHeHusi. YpaBHeHUE ¢ 0HOU niepeMeHHOl. KopeHb ypaBHeHUsI. PaBHOCHIIBHOCTD
ypaBHeHuH. JIuneitHoe ypaBHeHue. KBagparHoe ypaBHeHUEe: GOpMYIIbl KOPHEH KBAJPATHOTO
ypaBHeHus. HenosiHble KBajipaTHbie ypaBHeHUs. Teopema Buera, oOpaTHas Teopema. Pere-
HUE€ YpaBHEHUH, CBOASAIINXCS K JIMTHEHHBIM. bUKkBaipaTHbie ypaBHeHUs. Perienue 1poOHO-
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palroHaIbHBIX YpaBHEHU. Perienne TeKCTOBBIX 3a/1a4 anredpandeckiuM CrocoOoM.

[enbie ypaBHEHHUS U €r0 KOpHU. [IpreMbl penieHus LellblX YPaBHEHUM.

VYpaBHeHue ¢ AByMs iepeMeHHbIMU. JIMHETHOEe ypaBHEHUE C IBYMSI IEPEMEHHBIMU.

CucremMa ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. PaBHOCHIIBHOCTH cUcTEM. CHUCTEMBI
JBYX JIMHEHHBIX YPABHEHU C IBYMS IEPEMEHHBIMU; PELICHUE MTOJICTAHOBKOM U CIIOKEHUEM.
IIpumMeps! pemieHns CUCTEM HEJIMHEMHBIX YPABHEHUM C IBYMs IIepeMEHHbIMU. Pemenue Tek-
CTOBBIX 33J1a4 alIre0panyeckuM CriocoOOoM.

JlekapToBbI KOOpJIMHATHI HA TUIOCKOCTH. |'paduueckas UHTEpIpeTaIysl YpPaBHEHHUS C
ABYMsI IEpeMEHHBIMH. ['paduK TUHEHHOTO ypaBHEHUSI C ABYMsI IEPEMEHHBIMH; YTIIOBOM KO-
>bPUIMEHT TPsAMOIl; yCIOBHE MapaIeIbHOCTU NPSIMBIX. ['paduku mpocTeduX HeInHe-
HBIX YpaBHEHHMI: napabosa, runep0oiia, OKpyKHOCTb. I'paduueckast HHTEpIpeTaLns CUCTEM
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

HepaBencrBa. UncioBble HEpaBEHCTBA M MX CBOWCTBA. CIIOKEHHE M YMHOKECHUE
YHMCJIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ 0HOM nepeMeHHOW. PaBHOCMIBHOCTE HepaBeHCTB. JIMHEHHbBIE Hepa-
BEHCTBAa C OJHOM mepeMeHHoW. KBanpaTHele HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJHOMU
nepemMeHHoil. HepaBeHcTBa € IByMsI IEPEMEHHBIMU U UX CUCTEMBI.

Paznen 3. ®YHKIIUU

OcHOBHBIE MOHATHS. 3aBUCUMOCTH MexAy BeianuuHamu. [lonstue Qynkimu. O6-
JACTh ONpEAeNICHUs U MHOXKECTBO 3HadeHuil QyHkiuu. CrocoObl 3ananus ¢yHKuuu. ['pa-
¢uk pynkiuu. CBoiicTBa GyHKIMM, UX oToOpaxeHnue Ha rpaduke. [Ipumeps! rpadukon 3a-
BHCHMOCTEMN, OTPAXKAIOLIUX PEaJIbHBIE MPOLIECCHI.

YucaoBble pyHkuun. OyHKIMH, OMUCHIBAIOIINE MPSIMYI0 U OOpPaTHYIO MPOIMOPIIHO-
HaJbHBIE 3aBUCUMOCTH, X Tpaduku U cBoiicTBa. JluHeitHas QyHkius, e€ rpaduk U CBOM-
ctBa. KBanparuunast ¢pynkuus, e€ rpaduk u cBoiictBa. CTeneHHble (GYHKIUHU C HATYpallb-
HBIMU MOKa3aTeIsiMu 2 U 3, ux rpaduku u cBorctea. ['paduku dynkumii 'paduxu dyHKImn

YucaoBble nocjenoBaTeJbHOCTH. [IoHATHE YMCIIOBOHM ITOCIIENOBATEILHOCTH. 3aja-
HUE TIOCIIEIOBATEIHLHOCTH PEKYPPEHTHOM hopMyInoii U HopmyIoit n-ro uieHa.

Apudmernueckas U reoMeTpudeckas nporpeccuu. GopmMyibl n-To wieHa apudmeTn-
YECKON M T€OMETPUUYECKON MPOTpeccuii, CYMMBI MIEPBBIX #1-x 4jieHOB. M300paxeHue 4jaeHoB
apu(pMETHIECKON U TEeOMETPUUECKOW MPOrpecCHii TOYKAMH KOOPJIWHATHOW TIJIOCKOCTH.
CioxHbI€ TPOLICHTBHI.

Paznen 4. BEPOATHOCTDb U CTATUCTHKA

Cratucruka. CO0op u rpynmnupoBKa CTaTUCTUYECKUX NaHHBIX. [IpencraBieHue naH-
HBIX B BUJE TaOmuIl, quarpamm, rpagukoB. CTaTHCTHUYECKHE XapaKTepUCTUKH Habopa JaH-
HBIX: cpefHee apudMeThyecKoe, MeuaHa, HauboJbIlee M HAaUMEHbIee 3HAUYCHUSI, pa3Max,
MoOJa, TUCTIEPCHS U CpeiHee KBaJpaTudHoe oTKIoHeHue. [IpencTaBieHue o BEIOOPOYHOM
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HCCIIETOBAHNH.

Cayuaiinble cOObITHSI U BepPOSATHOCTD. [loHsATHE O ciydaiiHOM coObITHH. OTHOCH-
TeJbHAs 4acToTa CiiydaitHOro coobThsa. CTaTUCTUYECKUNA MOAXO0/ K MOHSATHIO BEPOSTHOCTH.
BeposTHOCTH NMPOTHBOMOIOKHBIX cOObITHI. He3zaBucumbie cOOBITHS. YMHOKEHHE BEPOSIT-
HocTel. JlocToBepHBIE 1 HEBO3MOKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHIA. Kiaccuue-
CKO€ OIPEAEIECHUE BEPOSTHOCTH.

KomOunaTopuka. Permenne koMOMHATOPHBIX 3a71a4 mepe0opoM BapruaHTOB. KomOu-
HATOPHOE MPABUWIIO YMHOXKEHUS. Pa3zmenienns, nepectaHoBKY U coueTtanus. Gakropual.

Pazpgen S. TJOTUKA U MHOXKXECTBA

TeopeTnko-MHOKeCTBEHHbIC MOHATHUA. MHOXKECTBO, DJIEMEHT MHOXKECTBA. 3aJJaHUE
MHOKECTB TEPEUYUCICHUEM BJIEMEHTOB, XapPaKTEPUCTUYECKUM CBOWCTBOM. CTaHIapTHBIE
0003HaueHUs YUCIOBBIX MHOXeCTB. [lycToe mMHOXecTBO U ero oboszHauenue. [logmHoxe-
cTBO. OOBEIMHEHNE U TIEPECEUCHUE MHOKECTB, pa3HOCTh MHOYKECTB.

NnmrocTpannsi OTHOIIEHUN MEXAY MHOKECTBAMHU C MOMOUIBIO JUarpaMm Jujepa —
Benna.

DJieMeHTbI JOruKH. [loHsTHE 0 PaBHOCUIIBHOCTHU, CJIEIOBAHUU, YIIOTPEOJIECHUE JIOTH-
YECKUX CBS30K €CU ..., MO ..., 8 MOM U MOAbKO 8 MOM Clyyae, JTIOTUUECKUE CBSA3KHU U, UTU.

Paznen 6. MATEMATHUKA B UCTOPUYECKOM PAZBUTUUN

Uctopust popmupoBaHus MOHATHS YHUCIA: HATypajbHbIE YuCia, APOOHU, HEIOCTATOY-
HOCTh PAllMOHAJIbHBIX YHCEN [JII T€OMETPUYECKHX W3MEPEHUW, WppalUOHAIbHBIE YHCIA.
Hpo6u B BaBunone, Erunrte, Pume. OTKphiTHE AecITHUHBIX ApoOeil. CTapuHHbIE CUCTEMBbI
Mmep. JlecsTuanbie qpobu U MeTpuieckas cucrema mep. [losBiieHre OTpHUIATEIbHBIX YHUCEI U
Hyns. JI. Maraunkui. JI. Diinep.

3apoxaenne anreOpbl B Henpax apudmeruku. An-Xopesmu. PoxxiaeHue OykBeHHOM
cumBoJiiku. I1. depma, ®. Buer, P. Jlekapt. Uctopus Bonpoca 0 HaxXoxaAeHUN GOpMYTT KOp-
Hel anreOpandyecKux YpaBHEHHM, HEpa3peluIuMOCTh B pajrKaiaX ypaBHEHUN CTETEeHU, 00JIb-
meit uetbipéx. H. Tapranss, [Ix. Kapgano, H. X. A6ens, J. INanya.

N300peTeHre MeToia KOOPAUHAT, MO3BOJIAIOIIET0 MEPEBOANH, T€OMETPUUECKHE 00b-
eKThI Ha s13bIK anreOpsl. P. [exapt u [1. ®epma. [IpumMepsl pa3nudHbIX CUCTEM KOOPIMHAT Ha
IIJIOCKOCTH.

3anauda Jleonapao Iluzanckoro (Pubonayum) o kpoiaukax, uncia Gubonayuu. 3agaya
0 IIaXMAaTHOM JIOCKE. MICTOKH TEOpUH BEPOSITHOCTEMN: CTPAXOBOE AEJ0, a3apTHBIC UTPHI. 1.
®epma u b. TTackane. . bepuymu. A. H. Konmoropos.
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Onucanne yue0HO-METOAMYECKOT0 U MATEPUAIBbHO-TEXHUYECKOT0 00ecreyeHus
o0pa3oBaTeJbHOI0 MpoLecca

1. Maxapwviues FO. H. Anrebpa, 7 Ki1.: yaeOHUK IJis 00111€00pa30BaTEeIbHBIX OpPTaHH-
3anuii / FO. H. Maxkapsiues, H. I'. Munmiok, K. Y. Hemkos, C. b. CyBopoBa; o peaakiueit
C. A. Tensaxockoro. — M.:IIpocsemienue, 2018.

2. Maxapwiues 0. H. Anrebpa, 8 Ki.: ydeOHHK 1 00IIe00pa3oBaTEIbHBIX OpraHu-
saruit / FO. H. Makaperues, H. I'. Munmiok, K. 1. Hemikos, C. b. CyBopoBa; o penakiyei
C. A. Tensxosckoro. — M.:[Ipocsemenue, 2018.

3. Maxkapwiues FO. H. Anrebpa, 9 ki.: ydueOHHK 11 00111e00pa3oBaTEIbHBIX OpraHu-
sanuii / FO. H. Maxkapsiues, H. I'. Munmiok, K. Y. Hemkos, C. b. CyBopoBa; o peaakiueit
C. A. Tensaxosckoro. — M.: [Ipocsenienue, 2018.

4. )Koxoe B. . Anredpa, 8 ki1.: nuaakTuueckue marepuais / B. U. XKoxos, 0. H.
Makapsiues, H. I Munnatok. — M.: [Ipocsemenue, 2015.

5. Maxapuwiues IO. H. Anrebpa, 9 xi1.: nunaktudeckue matepuaisl /HO. H. Makapei-
yeB, H. I'. Munmiok, JI. b. KpaitneBa. — M.: IIpocsemienue, 2016.

JJIeKTPOHHBbIE Y4eOHbIe M0Co0us

1. Buneoypoku o matematuke Jijist 7 kiacca (o yueonukam Makaperuea FO.H. u
ap., Atanacsaall.C.u ap.). ABrop kypca: Urops Kaboposckwuii. 2014r.

2. Buneoypoku, mpe3eHTaIuu 1 TecThl 1o anredpe 7 kinacc. ABtop kypca: Urops XKa-
0opoBckuii.2014r.

3. Buneoypoku u npeseHraruu 1o anreope 8 kinacc. ABrop kypca: Urops XKabopos-
ckuil. 2012 r.

4. Buzneoypoku U mipe3eHTaiuu 1o aiareope 8 kinacc. ABtop kypca: Urops XKabopos-
ckuil. 2014 r.

NUHTEPHET - PECYPCBbI

http://zaba.ru - caiit "MaremMaTndecKue OJIMMIIMAIbI K OJIMMITHAIHBIC 3a0aun’.

http://www.school.mos.ru - caiiT TOMOXeT IMIKOJIBHUKY HAaHTH HeOOX0IMMYI0 HH(OP-
MAIIMIO JIJIs IOATOTOBKHU K ypOoKam, MaTepual 1 pedepaToB | T.1.

http://www.edu.ru - I{eHTpasibHbIi 00pa30BaTEIIbHBINA OPTAJ, COACPIKUT HOPMATHB-
HbIC TOKYMEHTHI MHHHUCTEPCTBA, CTAHAAPTHI, HH)OPMAIIHIO O MPOBEIACHUE IKCIIEPUMEHTA.

http://www.internet-scool.ru - caiit laTepHeT — 1IKOJIBI M31aTeNNbeTBA [IpocBeleHue.
http://ege-online-test.ru/ EI'> Onnaiin Tect (MaTemaTnka)

OTKpBITBIN OaHK MaTeMaTUYECKHUX 3a7ad. - WWW.ege.ru

Caiit ®UIIU: http://www.fipi.ru

Enunblii rocy1apCcTBEHHBIN 3K3aMEH 10 MaTEMATHKE [ DJIIEKTPOHHBIN pecypc]| —
http://mathege.ru

DNeKTPOHHBIN pecypc- hitp://www.alexlarin.net
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Hopmbl  KpuTEpHH OLlCHUBAHUS NPEAMETHBIX Pe3yJIbTATOB 00y4al0IUXCS

KoHTpoJ1b 32 3HaHUSMH, YMEHUSIMU U HABBIKAMH O0YYaIOIINUXCS OCYLIECTBISETCS B
BUJIE TEKYIIETO KOHTPOJS (IIPOBEpKa TETpadei, JOMAIIHUX 3aJaHUil; OMpoc 00yJarommxcs,
oOy4Jaroniue ¥ MpOBEPOUYHbIE PA0OTHI; MATEMATHYECKUE JUKTAHTBI U Jp.), TEMATUYECKOTO
KOHTPOJSl (KOHTPOJIbHBIE Pa0OThI, TECTh) U MEPUOJUYECKOTO KOHTPOJIS (MTOTOBHIE KOH-
TPOJIbHBIE pa0OTHI 32 MOIYTOJIUE, TON).

Ouenka ycmuvix omeemaoe yuauuxca no anzeope

OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIM YUYEHUK:

MIOJTHO PAcKpbLI COIEpKaHNE MaTepuala B 00beMe, IPeIyCMOTPEHHOM MPOTrpaMMoin U
y49eOHHUKOM,

W3JI0KWJI MaTeprall FPAMOTHBIM SI3bIKOM B OIIPEIEIIEHHOM JIOTMYECKOM ITOCIIeN0Ba-
TEJIBbHOCTH, TOYHO UCIIOJIb3Ys] MAaTEMATUUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

IPAaBUJILHO BBIIOJIHUI PUCYHKH, YEPTEXKH, IpaUKH, COMYTCTBYIOIINE OTBETY;

MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPETUUECKUE MTOJIOKEHUS KOHKPETHBIMHU IpUMeE-
paMu, IPUMEHATh UX B HOBOM CUTYAILMH IIPU BBIIIOJIHEHNUH ITPAKTUYECKOTO 3a/1aHHUS;

POAEMOHCTPUPOBAJI YCBOEHUE PaHEE U3YUEHHBIX COIYTCTBYIOIIKX BOIIPOCOB, CPOp-
MHUPOBAHHOCTb H YCTOMUHMBOCTD UCIIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHUI U HABBIKOB; OTBEYAI

CaMOCTOSTENIbHO 0€3 HaBOASIIUX BOIPOCOB yunuTens. Bo3aMOXHBI OfHa - J1BE
HETOYHOCTHU IIPH OCBEILLIEHUU BTOPOCTENEHHBIX BOIIPOCOB UJIM B BBIKJIAJIKaX, KOTOPBIE yye-
HUK JIETKO MCIIPABHII 110 3aMEYAHUIO YUUTEII.

OTBeT OLICHMBAETCS OTMETKOM «4», €ClIi OH YJOBJIETBOPSET B OCHOBHOM TpeOOBaHU-
M Ha OLEHKY «5», HO IPU 3TOM UMEET OJIMH U3 HEJIOCTATKOB:

B M3JI0KEHHUH JOIYIIEHbI HEOOIbIINE MpoOesbl, HE HCKa3UBILINE MATEMATUYECKOE CO-
Jiep’KaHNEe OTBETA;

JOMYLIEHBI OJUH — JIBa HEJJ0YETA ITPU OCBEILIEHNHA OCHOBHOT'O COJEP/KAaHUSI OTBETA,
VCITPABJICHHBIE 110 3aMEUYAHUIO YUUTEIIS;

JIOTyILIEHbI oIMOKa WK 0oJiee ABYX HEJIOUETOB MPU OCBEILIEHUH BTOPOCTENEHHBIX
BOITPOCOB WJIU B BBIKJIAJKAX, JIETKO UCIPABIICHHBIE MO 3aMEYaHUIO YUUTEIIS.

OtrMeTKa «3)» CTaBUTCA B CHEAYIOIMINX CIIyYasiX:

HETOJHO WJIM HENOCIEN0BATENBHO PACKPBITO COAEp)KaHUE MATepHUalia, HO IMOKA3aHO
oOlee MOHUMaHUE BOIIPOCA M MPOJEMOHCTPUPOBAHBI YMEHMSI, TOCTATOUHbIE ISl TallbHEN-
IIEr0 YCBOEHHUs MPOrpaMMHOI0 MaTepuaina (ornpezaeseHnble « TpeboBaHUAMH K MaTeMaTHye-
CKOM MOJATOTOBKE yUalUXCS»);

MMEJIUCh 3aTPYIHEHUS WK JOMYIIEHbl OMIMOKN B OMPENEICHUU MOHITHI, UCTIOIb30-
BAaHMM MaTE€MAaTHYECKOW TEPMHHOJOTHH, YEepTEXkKaX, BBIKIAKAX, UCIPABICHHBIE M1OCJIE HE-
CKOJIBKHUX HaBOJSIIHUX BOIPOCOB YUUTEIS;

YYEHHK HE CIPABUJICSA C MPUMEHEHHWEM TEOPUH B HOBOM CUTYallMW NPH BBINOJIHEHUU
MPaKTUYECKOTO 3a/IaHUsI, HO BBIMIOJHUI 3a1aHUs 0053aTEIbHOTO YPOBHSI CJI0O)KHOCTH IO JIaH-
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HOHU TEME;

Ipy 3HAHUM TEOPETHYECKOTo MaTepHaljia BBISBICHAa HEJOCTAaTO4YHas CPOPMHPOBAH-
HOCTh OCHOBHBIX YMEHHI 1 HABBIKOB.

OTtMeTKa «2» CTaBUTCA B CIEAYIONINX CIydasx:

HE PaCKpPHITO OCHOBHOE COJIEpPIKaHUE YIeOHOTO MaTepraa;

OO0HapyKEHO HE3HAHHE WJIM HETIOHMMAaHNE YICHUKOM OOJIbIIeH Wiin Hanboliee BaKHOM
JacTu yueOHOTo MaTepHana;

JIOITYIIEHBI OMHMOKKA B OMPEACICHUN TOHSATHH, MIPH UCIOJIH30BAHUN MATEMaTHIECKOM
TEPMUHOJIOTHH, B PUCYHKaX, YepTEKax HIU Tpadukax, B BBIKIAIKaX, KOTOPbIE HE HCIIPaB-
JICHBI T1OCJIE HECKOJIBKUX HABOSIINX BOIPOCOB YUUTEIIS.

Ouenka nucbMeHHbIX KOHMPOJIbHBIX PAdom yyauwguxca no aizeope
OTrMeTKa «5» cTaBUTCS, €CIIN:

paboTa BBINIOJIHEHA TTOJIHOCTHIO;

B JIOTHUECKHUX PACCYKIEHUAX U OOOCHOBAHUM PEIIEHUS HET IPOOEIOB U OIINOOK;

B pPEIICHUHU HET MaTeMaTHYECKUX OITMOOK (BO3MOKHA OJIHA HETOYHOCTb, OTIMCKA, HE
SBJISIFOIIASICS CIICICTBUEM HE3HAHUS UM HEMOHUMAaHUs yueOHOT0 MaTepHaa).

OT1meTrka «4» cTaBUTCS, €CIIN:

paboTa BBIMOJIHEHA MOJHOCThIO, HO 0OOCHOBAHMUSI I1aroB PELICHUs] HEOCTATOYHHI (ec-
JI1 yMEHHE 000CHOBBIBATH PACCYXEHUS HE SIBISIIOCH CIICHUAIBHBIM O0OBEKTOM MPOBEPKH );

JIOTYIIEHA OJIHA OIMOKA WK JIBA-TPHU HEJIOUETA B BHIKJIAJIKAX, PUCYHKAX, YEPTEKAX
uiK rpadukax (€Ciau 3TU BUJIBI paOOTHI HE SIBIISTUCH CIIEIUATBHBIM 00BEKTOM MPOBEPKH).

Ot1MmeTKka «3» cTaBHUTCS, €CIIN:

JOMYIIEHBI OoJiee OaHOM OMmMOKM Ui Oojiee JABYX-TPEX HEJO0UYETOB B BBIKJIAJIKAX,
yepTexkax Wi rpadukax, HO ydamiuiicss BiajaeeT 00s3aTeIbHBIMU YMEHUSIMH TI0 MPOBEpsie-
MOU TEME.

OT1MeTKa «2» CTaBHUTCS, €CIIN:

JOTMYIIEHBI CYIIECTBEHHBIE OITMOKH, TTOKA3aBIIINE, YTO YUAIIUNCS HE BIIAJIeeT 00s13a-
TEJIbHBIMUA YMEHUSMHU 110 JAHHOW TEME B MIOJIHOU Mepe.

Ouenka pewenus 3a0au

OTMETKa «5» CTaBUTCS, €Cclii OPOPMIICHUE YCIOBHUS U PEIICHUS 3a/a4d BBIIOJHEHO
CaMOCTOSTENIbHO MPaBUIBHO, AKKYPAaTHO M pallMOHAIBHO, a TakXKe 3ajadya Mpe/ICTaBlieHa B
3aJlaHHBIN CPOK B TOJHOM 00BEME (TP BBHIMOJIHEHUH KOHTPOJIbHBIX, CAMOCTOSATENbHBIX, 3a-
YEeTHBIX pa0dOT), 3a/1a4a BHIMIOJHEHA C YYETOM YCTAaHOBJIECHHBIX TPEOOBAaHU;

OTMETKa «4» CTaBUTCS, €CJIM 33Jlaya BBINOJHAJIACH CAMOCTOSATEIbHO, HO JIOMYIIEHbI
HE3HAUUTEIbHbIE OIIMOKUA B O(POPMIIEHUM YCIOBUS U PEUICHUS 3aJlayd WM 337a4a BBINOJI-
HEHa ¢ HEOOJBIIMMU OTKJIOHEHUSAMH OT 33JJaHHBIX OCHOBHBIX TPEOOBaHUI;
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OTMETKa «3)» CTAaBUTCS, €CJIM 3aJa4a BBIIIOJHEHA CO 3HAYUTEIbHBIMU HApYyIICHUSIMU
3aJJaHHBIX TPEOOBAHUI;

OTMETKa «2» CTaBUTCS, €CJIH 3aj]auya BBIIIOJIHEHA C TPYOBIMU HAPYIICHUSIMH 3aJJaHHbBIX
TpeOOBaHUI WM pEIIeHUs 3a7auyd HET, eClid YJalluics He MPUCTYNHI K OQOpPMIICHHUIO U

PCUICHUIO 3a1a4H.

KomOunupoBannasi paéora:

Otmetka "5" — 6e3 ommoOoK.

Otmetka "4"—1 rpy0as u 1-2 HerpyObIie OITMOKH, TIPH 3TOM I'PYOBIX OIMMOOK HE JOIKHO OBITh B
3ajaye.

Otmetka "3" 2-3 rpyObie 1 3-4 HerpyObIe OIIMOKH, TIPH 3TOM X0/ PEIICHUS TOJDKEH OBITh BEPHBIM.
Otmetka "2" — 4 u Gosiee rpyObIX OIIMOKH.

KoHTpOJIbHBIN YCTHBIN CUYeT:
Otmerka "5" — 0e3 omnoOOK.
OtMmeTtka "4" — 1-2 omuOku.
Ormetka "3" — 3-4 omIuOKH.
Otmetka "2" — 5 u OoJiee OIINOOK.

Illkana oneHnBaHUs TECTOBbIX 3 JaHUIA:
TecToBbIe OIIEHKH, KaK MTPABHJIIO, CJIEAYET NEPEBOANTH B MATHOAIUTbHYIO cucTtemMy. OOBIYHO,
OCYILIECTBIISIETCS 1O CIEAYIOIIEH CXeMe:

® oreHka "5" (OTIMYHO) BBICTABIISIETCA 32 BEPHBIC OTBETHI, KOTOPBIE cocTaBisitoT 91 % u 6osee o
00I11er0 KOJMYeCTBa BOIPOCOB;
® oreHka "4" (XopoIo) COOTBETCTBYET padoTe, KoTopas coaepx ut ot 71 % 10 90 % npaBuiIbHBI
OTBETOB;
e orenka "3" (ymosierBopurenbHo) oT 50 % 1o 70 % npaBUIBHBIX OTBETOB;
® pabota, coaepxarias MmeHee 50 % MpaBUIIbHBIX OTBETOB OLIEHUBAETCS KaK
HEYJOBJIETBOPUTEIIbHASI.

IIpumeuanus:

1.3a rpammarnueckue ommMoOKy, TONyIIeHHbIE B pa00Te, OLIEHKA 110 MaTEMAaTUKE HE CHI)KAETCS.

2.3a HepAUINBO 0(OPMIIEHHYIO PabOTy, HECOOIIOJeHHE TPAaBUII KaJUIUTpapH OLIEHKA MO
MaTeMaTHKe CHIbKaercsa Ha 1 Oam, Ho He Hike "3".

3.YVuamumcsi, UMEIOIIUM HapyLIeHUsI MOTOPUKH, JIEBIIaM He CHIDKAETCsI OIIeHKa 3a MOYEpK U
Ka4eCTBO BBINOJIHIEMBIX ITOCTPOCHUN T€OMETPUUYECKHX 0OBEKTOB

Oobuwan knaccuguxkayus ouwtudo oK

[Ipu oneHke 3HAHWN, YMEHHMM M HaBBIKOB OOYYAIOIIMXCS CJIEIYET YYUTHIBATh BCE
omnOKH (rpyOble U HErpyObIe) U HETOUETHI.

['pyObIMU cunTatoTCs OMIMOKH:

— HE3HAHUE OMPE/CIICHUS OCHOBHBIX TMOHATHUM, 3aKOHOB, MIPaBUJI, OCHOBHBIX I10-

JIO’)KEHW Teopuu, He3HaHue (HOpMyJsl, OOIIETIPUHSATHIX CHMBOJIOB 00O3HAUYCHWI BEITUYHH,
SAVHUI] X U3MEPCHUS,

- HE3HAHWE HAMMEHOBAHUM €IUHUL] U3MEPEHUSI;

- HEYMEHHE BBIICIIUTH B OTBETE IJ1aBHOE;

- HEYMEHHE MPUMEHSATh 3HAHUSI, AITOPUTMBI JIJIs1 pEIlICHUs 3a]1a4;
- HEYMEHHE JIeJIaTh BBIBOABI U 00O0OIIICHHUS;

- HEYMEHHE YUTaTh U CTPOUTH Tpaduku;

- HCYMCHHUC IMOJIb30BATHCA IICPBOUCTOYHHNKAMU, y‘—Ie6HI/IKOM " CIIpAaBOYHUKAMH,



— NoTepsl KOPHS WA COXPAHEHHUE MMOCTOPOHHETO KOPHS;

— otOpackiBaHue 6€3 0O0BSICHEHUN OTHOTO U3 HUX;

— pPaBHO3HAYHBIE UM OIITHOKH;

— BBIUMCIIUTEIBHBIC OMUOKH, €CIIM OHU HE SBJISIFOTCS OTICKOM;

— JIOTUYECKHE OITHOKH.

K HerpyObIM ommOKaM cieayer OTHECTH:

— HETOYHOCTh (DOPMYJIMPOBOK, OTPEICIICHUH, TOHATUH, TEOpUld, BhI3BaHHAs He-

MOJHOTOM OXBaTa OCHOBHBIX IIPHU3HAKOB OIPCACIICMOr0 IOHATUSA WIIN 3aMEHOM OOHOIO -
ABYX U3 3TUX ITPHU3HAKOB BTOPOCTCIICHHBIMU,

— HETOYHOCTH Tpaduka;
— HEpalMOHAIBHBI METOJ PEIICHUs 3aJadd WU HEJOCTATOYHO TPOAyMaHHBIN

IJIaH OTBETa (HapyILIEHUE JIOTUKH, MOJMEHA OTACIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEICH-
HBIMH );

— HEpalMOHAJIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JPYroM JIMTEPATYpOid;
- HEYMEHHUE pellaTh 3a/1a4H, BHIIIOJIHATD 3aJaHUs B OOIIEM BH/IE.
Henoyeramu sBistorcs:
- HEepalMOHAJIbHBIE IPUEMbI BBIUMCICHUN U IPE0Opa30BaHuUM;

—HEOpEXXHOE BHINIOJIHEHHE 3aIUCEll, YUePTEXKEM, CXeM, rpauKoB.
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7 kjaacc — 3 yaca B HeJeJII0

Pasznensr
MIPOTPaMMBI

OcHOBHOE COJACPKAHUEC 110 TEMaM

XapakTeprucTHKa OCHOBHBIX BUJIOB JESATEHHOCTH
y4eHUKa (Ha YpPOBHE YUCOHBIX ICHCTBHI)

7 KiIacce

I'nasa 1. BeipaskeHusi, TO1ecTBa, ypAaBHEHUA
22 4,

Beipaxenus

[IpeoOpazoBaHue BEIpAKCHHIA
Konrponbnas padora Nel
YpaBHeHHUs ¢ OHOU NIEPEMEHHON
CraTucTuueckue XapakTepUCTHKI
KontponsHas pabora No2

Haxonute 3HaU€HUS YUCIOBBIX BBIPAKEHUN €
NEPEMEHHBIMHU TIPH YKa3aHHBIX 3HAUCHHUAX
nepeMeHHbIX. Mcnonp30BaTh 3HaKU >,<,<,>, YUTaTh U
COCTaBJISAThH IBOMHBIC HEPABEHCTBA.

BrimoaasaTs npocTeiimme npeoOpa3oBaHUs
BBIPa)KEHUIA: IPUBOJUTH OAOOHBIE CllaracMble,
PacKpbIBaTh CKOOKH B CyMME WJIM Pa3HOCTH
BBIPKECHUM.

Pemats ypaBHeHus Buma ax=b mpu pa3inuHbIX
3HAUCHUSX A U D, a Taxke HECIOKHBIC YPaBHECHUS,
CBOJISIIUECS K HUM.

Hcnonb3oBaTh annapat ypaBHEHHUM 7151 peLLIEHUs
TEKCTOBBIX 3a/1a4, UHTEPIPETUPOBATh PE3YNbTaT.
Hcnonp3oBaTh npocTeiiime cTaTuCTUIecKre
XapaKTepUCTHKH (cperaHee apudmerndeckoe, pazMax,
MoOJa, MeJlnaHa) Ui aHallu3a psijia JaHHBIX B
HCCJIOKHBIX CUTYallUIX

I'naBa 2. ®yukuuu 11 4.

@Oynkuun u ux rpahuku
Jluneitnas ¢yHKUMs
KontponbHas pabota Ne3

BeraucnsaTs 3HaueHNS QYHKINH, 331aHHOH (HOPMYITOH,
COCTaBIIATH TaOMUIIEI 3HaueHnH GyHKImy. [1o rpaduky
(GYHKUIMHM HAXOAUTh 3HaYeHUE (PYHKIIMU 110
W3BECTHOMY 3HAYCHHUIO apTyMEHTa U PelIaTh
obpatHyto 3agaqy. CTpouTh rpad K MpsSMOi
MPONOPIUOHATLHOCTH U IMHEWHOU (QYHKITUH,
OIMCHIBATh CBOMCTBA 3THX QyHKIMIA. [loHMMaTh, Kak
BIIUSIET 3HAK Koddduimenta Kua pacnonoxenne
KOOPJMHATHOH IIIOCKOCTH rpaduku GpyHKImn y=KX,
rae k£0? Kak 3aBucut ot 3HaueHunii ku b B3aumuoe
pacrionoxenue rpa@ukoB IByX QyHKIMN BHIA
y=kx+b. NnTepnpernpoBats rpaguku peaabHbIX
3aBHCHUMOCTEH, OMUChIBaeMbIX (popmynamu Buaay=Kx,
raek#0 u y=kx+b

I'maBa 3. Ctenens ¢ HATYPaJBLHBIM NOKa3aTeJIeM
11 4.

CreneHn U ee CBOMCTBA
OIHOYIIEHBI
KontponbHas pabora Ned

BbIYUCIATE 3HaUEHNs BRIPOKEHUiT BUua a" , TIe a-
MIPOM3BOJIBHOE YHCIIO,N- HATYPAJIbHOE YHCII0, YCTHO U
MMUCBMEHHO, a TaKXKe C MOMOIIBIO KaJIbKYJIATOpa.
DopMyIUpPOBaTh, 3aUCHIBATH B CUMBOJIMYECKOM
¢opme 1 0O0CHOBBIBATH CBOMCTBA CTEIICHU C
HaTypaJbHBIM IOKa3aTesneM. [IpumensTs cBoiCTBa
CTETIeHH I TPe0Opa30BaHNA BhIPAKECHHA.
BEBINOTHATS YMHOXKEHNE OTHOUWIEHOB U BO3BEICHUE
OJTHOUIICHOB B cTeneHb. CTpouTh rpaduku GpyHKIHNA
y=x’n y=x’. Permats rpaduueckne ypaBHeHHsX =kx+b,
x*=kx+b, ruek,b - HEKOTOPBIC YHCIIA.

I'nmaBa 4. MHOro4JieHBI
17 4.

CymMa 1 pa3HOCTh MHOTOWJIEHOB
IIpon3Benenne MHOTOUIEHA U OJJTHOWIEHA
Kontponbnas padota Ne5

IIpousBeneHue MHOTO4JIEHOB
Kontponbnas padora Ne6

3anuchIBaTh MHOTOYJIEH B CTAHIAPTHOM BHJIE,
OTIpEETATH CTENEHh MHOTOUJIeHA. BBIOTHATH
CJIOKEHHE ¥ BBIYMUTAHNE MHOTOWIEHOB, YMHO)KEHIE
OJIHOYJIEHA HA MHOTOYJIEH, BBITIOIHATH Pa3oKeHNe
MHOTOYICHOB Ha MHOXKUTEIH, UCIIONb3Ys BEIHECEHUE
MHOJKHUTEJIA 32 CKOOKH U C1IOCO0 TPYMITUPOBKH.
IIpuMeHATH AeHCTBUS C MHOTOYJIEHAMH IIPH PELLIEHUH
PasHOOOpPa3HbIX 3a/1a4, B YACTHOCTH MPU PELICHUH
TEKCTOBBIX 33/1a4 C MOMOIIBIO YPaBHEHUH

I'naBa 5. @opmyJibl COKPALIEHHOTO0 YMHOKEHUS

JlokasbpIBaTh CripaBeIMBOCTh OPMYII COKPAIIEHHOTO




18 4,

KBagpaT cyMMBI ¥ KBaipaT pa3HOCTH
Pa3HocTh KBaipaToB.

CyMMa 1 pa3HOCTh KyOOB
Kontponbhas pabora Ne7
[IpeoOpa3oBanue LETBIX BHIPAKEHHUN
KontponbHas padora Ne8

YMHOXEHHS, TPUMEHATH X B IPe0Opa30BaHNUH IENTBIX
BEIPQXCHHI B MHOTOUJICHBI,  TAKXKE JJIS PA3JIOKCHUS
MHOTO4YICHOB Ha MHOXKHTENH. Vcmonp3oBaTh
pasiIrYHbIe TPe0Opa30BaHUS LIETBIX BRIPAKECHHUN MTPH
pelIeHUH YpaBHEHUH, 10Ka3aTeIbCTBE TOXKICCTB, B
3a/layax Ha JEIUMOCTh, B BEIUUCICHUU 3HAYCHUIN
HEKOTOPBIX BBIPAKEHHUH C TIOMOIIBIO KaJTbKYIATOpa

I'naBa 6. CucteMbl JJMHEHHBIX YPABHEHUIA

154,

JIuneliHble ypaBHEHUS C ABYMs
MIEPEMEHHBIMH U UX CHCTEMBI

Pemenne cucreM NMMHENHBIX YpaBHEHUN
Kontponphas pabora Ne9

OnpezemsTs ABIAETCS U Napa YUCeNl peIICHUEM
JTAHHOTO YpaBHEHUs € ABYMS NIEPEMEHHBIMU.
Haxonuts myTéM nepebopa 1esble pereHus
JIMHEHHOT0 YPaBHEHHMS C IByMs [IEPEMEHHBIMH.
Crpoutb rpaduk ypaBHeHust ax+by=c, raea#0 wiu
b#£0. Pemats rpaduuecKiuM CrIOCOO0M CHCTEMBI
JIMHENHBIX YpPaBHEHUM C IByMS IEPEMEHHBIMHU.
[IpuMeHATH c1I0CO0 MOICTAHOBKU U CIIOCO0 CITOYKCHIS
NIPY pelICHUH CUCTEM JTMHEHHBIX YPaBHEHUH C IByMS
nepeMeHHbIMU. PeriaTh TeKCTOBbIE 33441, UCIIOIb3Ys
B KQ4eCTBE aNre0pandeckoil MO CUCTEMY
ypaBHeHUI. IHTEpIIpeTUpOBaTh PE3yJIbTAT,
MOJTYYEeHHBIH NP PEIICHUN CUCTEMBI

IHoBTOpeHne 6 u.
[IpeoOpazoBaHue BRIPAKEHUIA
CreneHs U ee CBONCTBa
DopMyJIIBl COKPALIEHHOTO YMHOKEHHUS
CucreMbl JINHEWHBIX YPaBHEHUI
Urorossliil ypok
Hrorosas kouTponbHas padota Nel0

BremonHaTh npocreiimme npeoOpa3zoBaHus
BBIP)KEHUH: IPUBOJUTH NOAOOHBIE CllaracMble,
PacKpbIBaTh CKOOKH B CYMME WJIM Pa3HOCTH
BbIpOKCHUI. BBIUUCIIATH 3HAUE€HUS BBIPAXKCHUM BUAA
a", T/ie a- MPOM3BOJIBLHOE YHMCII0,N- HATYPATBHOE
YHCII0, YCTHO U MUCHbMEHHO, a TaKXe C TIOMOIIBIO
KaJIbKyJIsITopa. JloKa3bIBaTh CIIPaBeNINBOCTE (POPMYIT
COKPAIEHHOTO YMHOKEHHS, IPUMEHSATH UX B
npeoOpa3oBaHUH 1ETIbIX BHIPaKEHUH B MHOTOWICHBI, a
TaK)Ke JJIS pa3IoKEHUs] MHOTOUJIEHOB HAa MHOYKHUTEIH.
[IpumeHATs cI0Cc00 TTOJICTAHOBKU M CIIOCO0 CIIOKEHUS
IIPY PELICHUH CUCTEM JIMHEHHBIX YPaBHEHUH C IByMs
MepEMEHHBIMU

8 kiacc — 3 yaca B Hexesr0

I'nasa 1. PanuonanbHbie gpodou 23 4.

DopMyITHUpOBATH OCHOBHOE CBOMCTBO

PanmonansHBIe IPOOHU U X CBOMCTBA
CymMa 1 pa3HOCTb ApoOeit
KonrponbHas padota Nel
[MpounsBeneHre U yacTHOE APOOECH
KontponbHas pabora Ne2

palMOHATBHOM APOOH M IPUMEHSTH €ro JUIs
npeoOpa3zoBaHus IpoOeii. BhIMONHATE ClloXKeHUE,
BbIYMTAHUE, YMHOKEHHE | JICTICHHE
panroHaIbHBIX IPO0Ei, a TAK)KE BO3BEICHHE
IlpOGI/I B CTEIIEHL. BEINOJIHATE Ppas3iinyHbIC
npeoOpa30BaHUs PAMOHAIBHBIX BHIPAXKCHUIHA,
JIOKa3bIBATh TOX/IECTBA. 3HATH CBOHCTBA (DYHKITUH

k ..
y=—, taek#0, 1 ymeTh CTpOHTH €€ rpaduk.
X
Hcnonb30BaTh KOMIBIOTED AJISI HCCIIEAOBAHUS

MOJIOKEeHUs TpadKa B KOOPAMHATHOM MIOCKOCTH
B 3aBUCUMOCTH OT K

I'naBa 2. KBagpaTHble KOpHH 19 4.

IIpuBOoAUTH MpUMEPHI PALIUOHATIBHBIX U

JlelicTBUTENbHBIE YUCIA

ApudmeTnuecKkuii KBapaTHBIN KOPEHb
CaoiicTBa apu(METHIECKOr0 KBaAPATHOTO KOPHS
Kontponbnas padota Ne3

[IpumeHeHne cBOICTB apupMETHIECKOTO
KBaJIPaTHOTO KOPHS

Kontposbnas padora Ned

YppalMoHaIbHBIX urcell. HaxoauTh 3HaueHUS
apu(METHIECKUX KBaJIPATHBIX KOPHEH, HCITONB3Ys
IIPH HEOOXOJIMMOCTH KAIBKYJISTOp. JJoKa3biBaTh
TEOPEMBI O KOPHE U3 MIPOU3BEIEHUS U IpodH,
TOXKJIECTBOY @ = |a|, IPHUMEHSATh UX B
npeobpa3zoBaHusX BeIpaxxeHui. OcBOO0XKIATHCS OT
MPPALMOHAILHOCTH B 3HAMEHATENIAX npobeit

BUAA—+ ,——— . BBIHOCUTb MHOKHUTECJIb 3a 3HAK
Wb Wbhtve

KOpHS M1 BBIHOCUTH MHOXXUTEJIb I10J] 3HAaK KOPHS.
Hcnonp3oBaTh KBaApaTHBIC KOPHU [JIA BBIPAKCHUA
NIEPEMCHHBIX U3 TCOMCTPUICCKUX U q)HSI/I‘IeCKI/IX




dopmyn. Ctpouts rpaduk GyHKIUH Y=V X U
WJUTIOCTPUPOBATEL HA rpaduke eé CBOWCTRA

I'nasa 3. KBaapatHble ypaBHeHusi 21 4.

Pemats kBagparHsie ypaBHeHus. Haxonutb
M0100pOM KOPHH KBaJIpaTHOTO YpaBHEHHUS,

KBangpaTHOoe ypaBHEHHE U €ro KOPHU
KontponbHas pabota Ne5
JpoOHbIe panMoHaIbHbIC YPaBHCHUS
Kontponbnas padora Ne6

ucnoib3ys reopemy Buera. Mccnenosath
KBaJIpaTHBIC YPABHCHUS 10 JUCKPUMUHAHTY H

ko3 urmenTam. Pemats qpoOHBIC pariioHaIbLHbIC
ypaBHEHUS, CBOJISl PEIICHUE TAKNX YPABHCHHI C
MTOCJICAYIONUM HCKITFOUYCHHEM MTOCTOPOHHHX
KOpHEH. Pemiate TEKCTOBBIE 3aJa4H, UCIIOJIb3YS
KBaJIpaTHbIE U APOOHBIE ypaBHEHUS

I'naBa 4. HepaBenctBa 20 4.

®opMyaMpoBaTh U JOKa3bIBaTh CBONCTBA
YHCIIOBBIX HepaBeHCTB. Mcnonp30BaTh anmapar

YucnoBble HEPABEHCTBA U UX CBOMCTBA
Kontponbhas pabora Ne7

HepageHcTBa ¢ OIHON IEPEMEHHON U UX CUCTEMBI
Kontponbras padora Ne8

HEPaBEHCTB IS OIIEHKY ITOTPEITHOCTH W TOYHOCTH
npubkenus. HaxomuTh nepeceueHus u
00beIMHEHNE MHOKECTB, B YACTHOCTH YHMCIIOBBIX
MPOMEXKYTKOB. PemaTh IMHEHHbIE HEPABEHCTBA.
Pemate cuctembl TUHEHHBIX HEPABEHCTB, B TOM
YHUCJIC TAKUX, KOTOpI)IC 3aIlliCaHbl B BUJC I[BOI\/'IHI)IX
HEPaBEHCTB

I'maBa 5. CreneHs ¢ 1eJ1bIM OKa3aTeJaeM. DJIeMeHThI
cratuctuku 11 4.

3HaTh ONpEENICHUE U CBOICTBA CTEHEHH C LEIbIM
nokasareneM. [IpuMeHsITh CBOMCTBA CTETICHU C

CreneHs c IeJIBIM IT0Ka3aTeseM U €€ CBOMCTBA
KonTtponsnas padora Ne9
DJ1IeMEHTHI CTATUCTUKA

LEJIBIM TT0Ka3aTeseM MPH BBINOJTHEHUN
BBIYHCIICHHUI U TIPe00pa30BaHNi BRIPAXKEHUH.
Hcnonp30BaTh 3anKCh YUCEN B CTAHAAPTHOM BUJC
JUTS BBIPQKEHHSI U COTIOCTABIIEHUS pa3MepOB
00BEKTOB, JNINTEILHOCTU IPOLIECCOB B
OKPY>KaOIIEM MHUpE.

IIpuBOAUTH NpUMEPHI PENIPE3CHTATUBHON U
HEepeINPe3eHTaTUBHOM BEIOOPKH. M3BIIEKaTh
rH(MOPMAITUIO U3 TaOJIHIl YaCTOT U
OpraHHU30BbIBATh HHOOPMAITUIO B BUC TAOIUI
4acTOT, CTPOUTH UHTEPBAIILHBIN PA/I.
Hcnonp30BaTh HAMIATHOE MIPECTABICHUE
CTaTUCTUYECKOH MH(POPMAIIK B BUIE CTOJIOYATHIX
¥ KPYTOBBIX AMArpaMM, MOJIUTOHOB, THCTOTPaMM

IHoBTOpenne 8 4.
[IponsBenenue u yactHoe npodeit
CBoiicTBa apu(pMETHIECKOTO KBAIPATHOTO KOPHS
[IpuMeHeHue CBOMCTB apUMETUIECKOTO

KBaJPaTHOTO KOPHS

JpoOHbIe parrioHaIbHBIE YPaBHEHUS
HepaBeHcTBa ¢ 0J1HOI IEPEMEHHOM U UX CUCTEMBI
Crenens ¢ LIENIBIM II0OKa3aTelIeM U €€ CBOMCTBA
HroroBas koHTponbHas paboTa
Urorossiil ypok

BEINONHATE pa3nudHbie IpeoOpa3oBaHus
palMOHANbHBIX BBIPAKEHHH, T0Ka3bIBATh
ToxaecTBa. OCBOOOXKIATHCS OT
MPPALMOHAILHOCTH B SHAMEHATEAX npobeit

BUAAT- ,—— - . BBIHOCUTb MHOXXHUTCJIb 34 3HAK
Wb yh+ve

KOPHS ¥ BBIHOCUTH MHOKUTEIb TI0]T 3HAK KOPHS.
Crpouts rpaduk QyHKIMH Y=v X 1
WLTIOCTPUPOBATh Ha Tpaduke e€ cBoiicTBa. Pemnrate
JIMHENHbIE HEPAaBEHCTBA. PeriaTh CUCTEMBI
JIMHEHHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX,
KOTOPBIE 3aliCaHbI B BUAE TBOMHBIX HEPABEHCTB.
IIpuMeHATh CBOMCTBA CTENEHU C LIEJIBIM
[TOKa3aTeJeM MIPH BBITIOJTHEHUH BBIYUCICHUH U
peoOpa3oBaHUil BIPAKEHUIA.

9 kJjacc — 3 yaca B HeJeJII0

I'masa 1. KBagpatuunas ¢pynkuus 224.

OYHKIMYU U UX CBOMCTBA

KBagpatHblil TpéxuiieH

Konrtponbnas padora Nel

KBanpatuunas pynkuus u e€ rpaduk
Crenennas gyukimusa. Kopens N-if creneHu
KonTponbnas pabora No2

Brruncinate 3HaYeHUsT QyHKIUH, 3a1aHHON
(dhopmyroii, a Takxke IByMs B TpeMs popMynamH.
OnwuceiBaTh CBOMCTBA QYHKIHI HA OCHOBE X
rpaUuecKoro NpeCTaBICHHUS.
UnTepnpernpoBaTh rpaduKu peaabHbIX
3aBucuMocTeil. [TokaspIBaTh CXeMaTHYECKU
10JIO’KEHUE Ha KOOPAMHATHON IUIOCKOCTH
rpadukor QyHKIHy=ax’, y=ax>+n, y=a(x-m)°.
CrpouTs rpadux dyHKImn y=ax’+bx+c, ymers




YKa3bIBaTh KOOPIUHATHI BEPIIMHEI Tapaboubl, eé
0Ch CHMMETPHH, HAITPABJICHUE BETBEH MapadoJIbl.
N300paxarh cxematnyecku rpaduk QyHKIIUH
y=X"c 4éTHBIM ¥ HeUETHEIM N. [IOHUMATBL CMBICIT

o ar_ af
3ammcedt Buga W4 V4w T.0., TIe @ — HEKOTOpoe
yucio. iMeTs npeicTaBIeHre 0 HaX0XKICHUN

KOpHEH N-i CTENEHU C MOMOIIBIO KAJIBKYJISITOpa

I'naBa 2. YpaBHeHUsI M1 HEPABEHCTBA C OAHO¥
nepeMeHHOMI

14 4.

YpaBHeHUd ¢ OJJHOM TIEpeMEHHON
HepageHcTBa ¢ 01HOM NIEPEMEHHOMN
Konrtponbnas padota Ne3

Pewiate ypaBHeHUs TpEThE U YETBEPTOU CTEIIEHU
C TIOMOIIBIO PA3NIOKEHUS HA MHOXKUTEIU U
BBEJICHUS BCTIOMOTATENbHBIX TIEPEMEHHBIX, B
YaCTHOCTH peliaTh OMKBapaTHBIC yPAaBHEHMUS.
Pemats qpoOHBIC palliOHAIBHEIC YpaBHEHUS,
CBOJISl X K LIETIBIM YPaBHEHUSIM C TIOCIEAYIOMIECH
MPOBEPKOM KOpHEH.

Pemiate HepaBeHCTBA BTOPOI CTEICHH, UCTIONB3YsI
rpaduueckue npeacrasiceHus. Mcmonp3oBarh
METO]T MHTEPBAJIOB JIJISl PEIICHUS HECIOXKHBIX
paIFOHATBHBIX HEPABEHCTB

I'naBa 3. YpaBHeHMS M HepaBeHCTBA € ABYMS
nepeMeHHbIMH 17 4.

VYpaBHeHHS C IBYMS IEPEMEHHBIMH U HX
CHCTEMBI

HepageHcTBa ¢ AByMs IEPEMEHHBIMU U UX
CHCTEMBI

KonTponbHas pabora Ne4

Crpouts rpaduku ypaBHEHHIA C IByMs
IIEPEMCHHBIMU B HpOCTeI\/'IHII/IX ClIydasdax, Koraa
rpadukoM SBISIETCS TpsiMast, Tapadoa,
runep0oia, OKpYKHOCTb. Mcronbp30BaTh UX s
rpadUUecKoro petieHus! CUCTEM YpaBHEHHH C
IBYMS IEPEMEHHBIMH.

Pemate criocoOOM MOJACTaHOBKH CHCTEMBI IBYX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B KOTOPBIX
OJIHO ypaBHEHME I1EePBOI CTEIEHH, a IPYroe —
BTOPOMU CTEIEHHU.

Pemates TekcTOBBIE 3aJa4uu, UCIOJIb3YA B KaYCCTBC
anreOpandecKoi MOJICNIN CHCTEMY ypaBHEHUI
BTOPOH CTENEHHU C IBYMS IEPEMEHHBIMH; pelIaTh
COCTaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBATh
pe3ysbTar

I'naBa 4. ApudmeTnyeckasi u reoMeTpUIECKan
nporpeccun 15 4.

Apudmerrueckas mporpeccust
KontponbHas pabora No5
I'eomeTprdeckas nporpeccus
KontponbsHas pabora Ne6

[IpumeHsTH MHIEKCHBIE 0003HAYCHUS TS YICHOB
rocyeoBaTeNbHOCTEN. [IpuBOINTE IpUMEPHI
3aJjaHus TIoCJIeioBaTenbHOCTel opmyInoit N-ro
YlleHa U PeKypPEHTHOM (HOPMYIIOi.

BriBoauth ¢opmyiiel N-ro uieHa
apu(METHIECKOH MIPOrpecCuH U FTeOMETPUIECKON
MIPOTPECCUH, CYMMBI IIEPBBIA N WIEHOB
apuMeTHIecKol U reOMeTPUIECKOI
MIPOrpeccuil, pemaTh 3a1a4k ¢ UCTIIOIb30BaHUEM
atuX popmyn. Jloka3bIBaTh XapaKTEPUCTHUECKOE
CBOMCTBO apu(h)METHIECKOM U TEOMETPUICCKON
MPOrpeccuil.

Pemats 3a1aun Ha CIIOKHBIE TTPOLIEHTHI,
MCHOJIB3YsI IPH HEOOXOTUMOCTH KAJIbKYJISITOP

I'maBa 5. JeMeHTBI KOMOMHATOPUKHU U TEOPHH
BepositHOCTH 13 4.

3eMeHThl KOMOWHATOPUKHI

Kontponbnas padora Ne7

Hauanbhbie cBefieHN U3 TEOPUU BEPOSITHOCTEMN

Brimonnuts nepedop Bcex BO3MOKHBIX
BapHaHTOB JJIs1 iepecuéra 00BEKTOB U
koMOuHanmi. [IpuMeHsITh paBUIIo
KOMOHMHATOPHOTO YMHOXEHHS.

Pacnio3naBaTh 3aaun Ha BEIYUCIICHUE YUCIIA
MEepEeCTaHOBOK, Pa3MeIlIeHUI, COUeTaHU 1
MIPUMEHSTH COOTBETCTBYIOIINE (HOPMYIIBI.
BrIunciaTe 4acToTy ciay4aifHOro coObITHSI.
OneHuBaTh BEPOSTHOCTD CIIyYalHOTO COOBITHS C
IIOMOILBIO YaCTOThI, YCTAHOBJIEHHOU OIIBITHBIM
nyTéM. HaxonuTe BEpOSATHOCTH CIIy4yailHOrO
COOBITHSI HA OCHOBE KJIACCUYECKOTO OTpeIeIICHHS
BEpOSITHOCTHU. IIpBOIUTE IPUMEPBI TOCTOBEPHBIX
Y HEBO3MOYKHBIX COOBITHIA

oBTOpenne 21 4.

OnuceiBaTh CBOMCTBA (PYHKIUI HA OCHOBE UX




KBanpaTHblit TpExusieH

Crenennas ¢ynkuus. Kopens N-ii creneHu
HepaseHnctBa ¢ 0J1HOM IepeMeHHON
YpaBHEHUS C NByMsI IEPEMEHHBIMH U UX
CUCTEMBI

HepaBenctBa ¢ 1ByMsI IepeMEHHBIMH U UX
CHUCTEMBI
ApudmeTndeckas Iporpeccus
I'eomeTpuyeckas nporpeccus
DJIeMEeHTHl KOMOMHATOPHUKH
HauanbHble cBeIeHUS U3 TEOPUHU BEPOSATHOCTEN
Htorosas koHTpoJbHAs paboTa
IToaroToBka k 3k3aMeHy

rpaguIecKoro npeacTaBICHUS.
WnTepnpernpoBaTh rpaduKH peaabHbBIX
3aBUCHUMOCTEH. 110Ka3bpIBaTh CXEMaTHIECKU
IIOJIO’KEHUE Ha KOOPANHATHON IUNIOCKOCTH
rpaukoB yHkumity=ax’, y=ax>+n, y=a(x-m)~.
Ctpouts rpadux dpyHKImHE y=ax’+bX+C, ymers
yKa3bIBaTh KOOPAWHATHI BEPILIUHBI 1apa0oIIbl, €&
0Chb CUMMETPHH, HampaBiieHHE BEeTBEH mapaOoJibl.
Pemats HepaBeHCTBa BTOPO CTETEHHU, UCTIONB3YS
rpadudeckue npeacrasnenus. Mcnons3oBars
METOJI THTEPBAJIOB JJISl PELICHHS HECIOKHBIX
palnoHaIbHBIX HEPABEHCTB. Mcrnonb30BaTh UxX
U1 TpapUIecKOro PeLeHns] CHCTEM ypaBHEHUI ¢
JIBYyMsI IEPEMEHHBIMU.

Pemrats crmocoOoM MoJCTaHOBKH CHCTEMBI IBYX
ypaBHEHUI ¢ IByMs IEPEMEHHBIMH, B KOTOPBIX
OJITHO YpaBHEHUE NEPBOU CTETICHH, a IPYTroe —
BTOPOM CTEIEHU.

Pemartp TekcTOBBIE 334aUH, UCIIOIB3YsI B KAUECTBE
anredpanveckoil MOJENN CUCTEMY ypaBHEHHH
BTOPOH CTENEHH € ABYMS IEPEMEHHBIMH; PEIIaTh
COCTaBJICHHYIO CUCTEMY, HHTEPIIPETHPOBATh
pe3ynbrat. BeiBoguts ¢popmyiiel N-ro wieHa
apudMeTHnIecKor IpOrpecCcuy M TeOMETPHIECKOM
MIPOrPECCUH, CYMMBI IIEPBBIN N WIEHOB
apu(MeTUYECKON U TeOMETPHUICSCKOM
MIPOrPECCHUil, pelaTh 3a1a4k ¢ UCTIIOIb30BaHUEM
91X popmyi. Jlokas3bIBaTh XapaKTEPUCTHUECKOE
CBOMCTBO apu(h)METHICCKON U TEOMETPUICCKON
nporpeccuil. OLleHUBaTh BEPOATHOCTh
CIIy4aifHOTO COOBITHS C IOMOUIBIO YaCTOTHI,
YCTaHOBJICHHO! ONBITHBIM ITyTéM. Haxonuts
BEPOSITHOCTh CITyYaliHOTO COOBITHSI Ha OCHOBE
KJIACCUYECKOTO ONPEIEIICHUS BEPOSITHOCTH.
[IpuBOIUTH PUMEPHI JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHIA.




IHNIAHUPYEMBIE PE3YJIBTATBI N3YUEHUSA KYPCA AJITEBPBI
B 7-9 KIIACCAX

7 kaace
PAIIMOHAJIBHBIE YMCIJIA
BrInTyCKHUK HayduTCS:
1) moHUMaTh OCOOCHHOCTH JIECATUYHON CHCTEMBI CUHCIICHUS;
2) BIAAETh TOHATHSMH, CBSA3AHHBIMH C JCIMMOCTBIO HATYpPaJIbHBIX YHCEI;
BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
3) NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CUUCTIEHUSL C OCHOBAHUAMU, OmaudHbiMu om 10;
JEVUCTBUTEJIbHBIE YMCJIA
BrInTyCKHUK HayduTCS:
1) HUCIIOJIB30BATh HAYaJIbHBIC HpGI[CTaBJIeHI/ISI O MHO>XXECTBC I[CFICTBHTGHLHBIX YHUCCII,
Buinycknux nomyuum 6o3mosicnocms.
2) pazeums npedcmasgienue 0 yucie U YUCIOBbIX CUCHEMAX OM HAMYPAIbHbIX 00 OeUCMEUmMeIbHbIX
yycei, 0 poau 8bIYUCIEHU 8 Yel08eUeCKOl NPaKmuKe:
M3MEPEHUWA, TTPUBJIMXXEHM S, OLIEHKHU
BrinyckHUK HayduTCSA:
1) ucnonp30BaTh B XOJE€ pEUICHHMsS 3aJad  DIIEMEHTApPHbIE  MPEACTABICHHS, CBA3aHHBIE C

HpI/I6JII/I)KéHHI)IMI/I 3HAa4YCHUSIMU BCIWYHNH.

Bbll’lyCKHl/lK NOJIYHUmM 603MOINCHOCMDb.!
2) NOHANIb, YmMO YUCjiloeble aaHHble, Komopble UCNOJIb3YIOMCA ons xapakmepucmuxku 00bexmos

OKpYJHCaoOuie2o  Mupa, AGIANMCA  NPeUMyUjeCmeeHHO NPUOTUNCEHHLIMY, YMO N0 3anucu
NPUONUICEHHBIX 3HAYEHUL, COOEPAHCAUUXCS 8 UHDOPMAYUOHHBIX UCOYHUKAX, MOJICHO CYOUMb O
NOCPeULHOCTIU NPUOTIUNCEHUSL,

3) noHsmv, UMO NOSPEWHOCMb  Pe3VIbmama — GblYUCTeHULl  OO0NJICHA — Oblmb  cousmepuma ¢

NO2PEUHOCMBIO UCXOOHBIX OAHHBIX.
AJI'TEBPAMYECKHUE BBIPAXEHN A
BrimyckHUK HayduTcs:
1) BhageTb MOHATHSMU  «TOXIECTBO», «TOXKJECTBEHHOE IpeoOpa3oBaHME», pellaTh 3a/adH,
cojJieprkariyre OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMyiaMu;
Buinyckuux nonyuum 603mMoiCHOCb:
2)Hayuyumuvcs BbINONHAMbL MHO20ULA206ble NPeoOPA306AHUS PAYUOHATLHBIX GbIPANCEHUN, NPUMEHSS
WUpoKUil Habop cnocobos8 U NPUemos.
YPABHEHUA
BreinyckHMK HayduTCSA:
1) pemiaTh OCHOBHBIE BBl PALlMOHAIBHBIX YpaBHEHHH ¢ OJIHOM MepeMEHHOM.
Buinyckunux nonyuum 603moducHocms.:
2) oenademuv cneyuarbHbIMU NPUEMaMU PeulerUs YPAGHEHUI.

8 knace
PAIIMOHAJIBHBIE YHMCIIA

BeIlTyCKHMK HayduTCs:

1) BeIpakaTh YMClia B SKBUBAICHTHBIX (opMax, BbIOMpas Haubosiee MOAXOAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYAallUH;

2) cpaBHMBATh U YHOPSIOUYMBATh pallMOHAIBHBIC YHCIIA;

3) BBINOJHATH BBIYUCIIEHUS C PALIMOHAIBHBIMU YHCIAMH, COYeTasl YCTHbIE U MHCbMEHHbIE MPUEMBI
BBIYHCIIEHUM, TPUMEHSTH KaJIbKYIISITOD;

BBIITyCKHHK NTOJIyYUT BO3MOKHOCTb:

4) nosmakomMumuvcs ¢ NOZUYUOHHBIMU CUCEMAMU CUUCTIEHUSL C OCHOBAHUAMU, OmaudHbiMu om 10;

5) yenybumo u pazeume npeocmasienus 0 HAMYpPaiIbHbIX YUCIAX U CEOUCMBAX ONUMOCTU,

JIENCTBUTEJILHBIE YHCJIA

BeInTyCKkHMK HayduTCs:

1) BIaseTe MOHATHEM KBAJAPATHOTO KOPHS, NMPUMEHSATh €ro B BBIYHCICHUSX.

Buinycknux nonyuum 603mMox#CHOCMb.!



2) passume npedcmasnenue o 4ucie U YUCIO08bIX CUCIEMAX Om HAMYPAlbHblX 00 OeuCmEUmMenbHbIX
yucen,; 0 poau 6bIYUCIEHUL 8 Yel08e4ecKol NPaKmuKe:
N3MEPEHNMA, TTPUBJIMDKEHNW S, OLEHKHN
BBINTyCKHUK HayduTCs:
l)ucnionb3oBate B XOJ€ pellIeHHs  3aJad  dJEMEHTapHble  IPEICTAaBIEHMs, CBS3aHHbBIE C
NpUOIMKEHHBIMA 3HAUYCHUSIMH BEJIWYHH.
Buinyckuux nonyuum 603mMoxuCHOCMb.!
2)noHamov, umMo uuciosvble OAaHHble, KOMOpble UCHONLIVIOMCA O XAPAKMEPUCMUKU O00beKmos
OKpYdHcalowje2o Mupa, AGNAI0MCA NPEUMyWeCmeeHHo NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUICEHHBIX
3HAYEeHUU, CO0epHCAWUXCA 6 UHDOPMAYUOHHBIX UCMOYHUKAX, MOICHO CYOUMb O NOSPEUHOCMU
NpUOIUIICEHUSL,
AJITEBPAYECKHUE BBIPAXEHNA
BhITycKHUK HaydHTCSA:
1) BbIMOAHATH NpeoOpa3oBaHMs BBIPAKEHUMN, COAEpPXKAIIMUX CTENEHU C ILEJIbIMH IOKa3aTeJIMU
U KBaJpaTHbIE KOPHH;
2) BBIIOJHATH TOXKJECTBEHHBbIE IPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBU JEUCTBUI HajJ MHOTOWIEHAMHU U aNreOpandyeckuMu JpoOsMu;
3) BBINOJIHATH DPA3JI0KEHUE MHOTOYJICHOB HAa MHOXHTEIH,
Buinyckuux nonyuum 603mMoiCHOCHb:
4)nayuumocsa GbINOIHAMbL MHO20ULA206blE NPeoOPA308AHUL PAYUOHANLHBIX GbIPAJICEHU, NPUMEHSS
WUpoKuLl Habop cnocobos u npuemos;
YPABHEHUIA
BreinyckHUK HayduTCA:
1) pemate OCHOBHbIE BHUJbl PAlMOHAIbHBIX YPaBHEHHH C OJHOW NEPEMEHHOM, CHCTEMBbI IBYX
YPAaBHEHUN C JIByMsS I€PEMEHHBIMU;
2) NoOHMMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0O MaTeMaTHYECKYI0 MOJAENb JUIsl ONUCAHHUS U W3YUYECHUS
pa3sHOOOpa3HbIX pealbHbIX CUTYyallUH, pellaTh TEKCTOBBIE 33aJaud ajareOpandyeckuM MEeTOJIOM;
3) npumeHsaTh rpaduyecKHe TPENCTaBICHUS JJIs HCCICNIOBAaHHUS YPaBHEHHH, WCCIEIOBAaHUS |
pELIEHUs CUCTEM YPABHEHUM C JIBYMS IIEPEMEHHBIMH.
Buinycknux nonyuum 603mMoxicHOCMb.!
4) 061a0emv CReYUuaIbHbIMU NPUEMAMU DeuleHUus YPAGHEHUli U CUcmem YpPasHeHUll,

VBEPEeHHO NPUMEHAMb annapam YpaeHeHull O peuleHus PpasHOOOpAa3HblX 3a0ay  u3
MamemMamuru, CMeNCHbIX NpeoMemos, NPAKMUKU,

HEPABEHCTBA
BrImyckHUK HayduTCSA:
1) mnoHMMaTh ® TPUMEHATH TEPMUHOJOTHIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEPAaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;
Buinycknux nonyuum 803mMoxicHocmsb Hayyumscsi:
2) paznoobpasHviM npuemam 00Ka3ameibCmea HepaseHCcma.

OCHOBHGBIE TIOHATUA. YNCJIOBBIE ®YHKIIWN
BrImyckHUK HayduTCS:
1) crpouts Trpaduku dSIEMEHTAPHBIX (PYHKIMH; HCCIEAOBaTh CBOMCTBA YHCIOBBIX (DYHKIMI Ha
OCHOBE M3y4YeHHS TMOBEICHHS UX TPadUKOB;

Buinycknux nonyuum 803mMoxicHoCmb HAYYUMbCsL:
2) npo8oOUmMb UCCIe008AHUS, CEA3AHHBIE C U3VHEHUeM C8OUCME (PYHKYUIL.

9 knacc
PAIIMOHAJIBHBIE YMCJIA

BBINyCKHUK HayduTCS:

1) HMCrmoib30BaTh MOHATHS W YUEHHS, CBSI3aHHBIC C MPOMOPIHOHATBHOCTHIO BEIMYHH, MPOICHTAMH B
XOJIC PCIICHHS MaTeMaTHYECKUX 3aJad W 3a/a4 W3 CMEKHBIX IPEJAMETOB, BBIMOJIHATH HECIIOKHBIC
MIPAKTUYECKUE PACUETHI.

BBINyCKHUK TOTYYUT BO3MOXKHOCTb:

2) Hayyumvcsi UCNONb308AMb NPUEMbL , PAYUOHATUIUPYIOWUE BbIYUCTIEHUS, NPUOOPEeCmU NPUBLIYKY
KOHMPOUPOBAMb BbIYUCTIEHUS, 8b10UPAsL NOOXO0OAWUL OJi CUMYaAyUuu Cnocoo.

ﬂEﬁCTBHTEHBHBIE UUCIIA
BBINyCKHUK HayduTCS:



1) B1ameTh MOHSATHUEM KBAJPAaTHOTO KOPHS, NMPUMEHSTh €ro B BBIUYUCICHUSIX.

Buinycknux nonyuum 603modxicHocms.

2) pazeumv u yenyoumov 3HAHUS O OECAMUYHOU 3aNUCU OelCMBUMENbHbIX Yucel (nepuoouyeckue u
Henepuoouueckue opoou,).

AJITEBPAMYECKHUE BBIPAXKEHU A
BrInyCKHUK HayduTcs:
1) BBINONHATH TOXKICCTBEHHBbIE MPEOOpa3oBaHMs PALMUOHAIBHBIX BBIPAKEHUH Ha OCHOBE

MpaBWI JCUCTBUI HAaJ MHOTOWICHAMH U AITeOpandeCKUMH JIPOOsIMHU;

2) BBINOJHATH Pa3JI0XKEHHE MHOTOUWJICHOB Ha MHOXHUTEIH,
Buinycknux nonyuum 603mMoicHOCMb:
3) npumensams moodicoecmeerHvle NPeodpPa306aHUss 015 peuleHus 3a0ay U3 pa3iudHblx pazoenos Kypca
(Hanpumep, 0J151 HAXOHCOEHUSI HAUDONILULE2O/HAUMEHBLULE20 3HAYUCHUSL BLIPANCEHUS).
YPABHEHUA

BBINTyCKHUK HayduTCs:

1) nmoHMMaTh ypaBHEHHE KaK Ba)KHEHIIYI0O MaTEMaTHYECKYI0 MOJEIb JJsi ONHUCaHUS U U3y4eHUs
pa3sHOOOpa3HBIX peaTbHBIX CHUTYallUi, pEIIaTh TEKCTOBBIC 3a/la4d aNreOpandeckuM METOJIOM;

Buinyckuux nonyuum 603modrcHocms.:

2)npumensms  epaguueckue npeocmasieHuss OJisi UCCIe008AHUS YPABGHEHUl, CUCeM YPAGHeHUL,

cooepoicawux byKeeHHvle KO3ppuyuernmol.

HEPABEHCTBA

BrInyckHUK HayduTCS:

1) pewmaTh JMHENHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U MX CUCTEMBbI; pellaTh KBaJIpaTHBIE

HEPAaBEHCTBA C OMOPOIl Ha rpaduyecKkue Mpe/ICTaBICHHUS,

2) MPUMEHATH anmapar HEPaBEHCTB U PELICHHUS 3a7ad W3 Pa3IMYHBIX Pa3JIelioB Kypca.

Buinyckuux nonyuum 603mMoxiCHOCMb HAYYUMBCAL:

3) paznoobpasHviM npuemam O0O0KA3amMenbCmed HepPaseHCms, YBEPeHHO NPUMEHAMb annapam

Hepagencma 0l peuleHusi pasHOOOPA3HbIX MAMeMAMU4ecKux 3a0ay U 3a0ay CMeNHCHbIX NpeoMemos,

NPAKMuKU,

4) npumensamo epaghuueckue npeocmasienuss Oisi UCCIEO08AHUS HEPABEHCME, CUCMeM HepaBeHCms,

codepacawux OyKeeHHbie KOIDPuyueHmol.

OCHOBHBIE TTIOHATUSA. YNCJIOBBIE ®YHKINN

BBITyCKHUK HAay4IHTCS:

1) moHuMaTh W WCHONB30BaTh (DYHKIMOHAIBHBIE TMOHATUS | S3bIK (TEPMHHBI, CUMBOINYECKUE
0003HaueHus );

2) crpouTh TpaduKH DdJIEMEHTApHBIX (YHKIMI; HCCIeA0BaTh CBOMCTBA YHCIOBBIX (YHKIUI Ha
OCHOBE HM3y4YCHUS IMOBEICHUS WX TPadUKOB;

3) moHuMMaTh (QYHKIHMIO KaK BaKHEUIIYI0 MaTEMaTHUECKYI0 MOJIENb JUIs OMHCAHUS MPOIECCOB U
SIBJICHUW OKPYKAIOIIEr0 MHpa, MPUMEHITh (PYHKIIHMOHAIBHBIN SI3BIK JIJIT OIHMCAHUS W HMCCIICIOBAHUS
3aBUCHUMOCTEN Mexay GU3NMUECKUMU BETHUYNHAMHU.

Buinycknux nonyuum 803mMoxicHoCmb HAYYUMbCsL:

4) nposodumv ucciedosamus, C6a3aHHble C U3YYEHUeM CBOUCME (QYHKYul, 6 moM uyucie ¢
UCNONIL3068AHUEM KOMNbIOMEPA, HA OCHOB8E 2PAuUK08 U3YYEeHHbIX QYHKYUU cmpoums 0Oonee CIONHCHble
epaguxu (Kycouno-3a0aunvie, ¢ «BbIKOIOMBIMUY MOUKAMU U M.N.);

5) ucnonvzoeamv  GyHKYUOHANbHBIE NPEOCMABNIEHUs U  CBOUCMBA  (DYHKYull ONsl  peuleHusl
MamemMamuyeckux 3a0a4 U3 pasiudHslx paszoenos Kypcd.

YHMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BBIyCKHUK HAay4IHTCS:

1) moHMMAaTh M HCIIOIb30BATh A3BIK MOCIEI0BATEILHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAUECHHUS);

2) upuMeHATb (OPMYIbBI, CBSA3aHHBIE C apU(PMETUYECKOW U TeOMETPUYECKOW MPOTPECCHSIMH, U
ammapar, c(OpPMHPOBAHHBIA TPH M3YYCHUH APYTHX pPa3/eioB Kypca, K PEUICHHIO 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM U3 PEaIbHOM JKU3HH.

Buinycknux nonyuum 603moxicHocmsb HAyYuUmsCsi:

3) pewiamv KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEM Gopmyn N-20 UleHa U CyMMbl nepebix NUleHo8
apugmemuueckol U 2eoMempudeckol npocpeccull, NPUMeHAMb Npu SMOM annapam YpaeHeHuu u
HepaseHcma,

4) nonmumams apugmemuyeckyro U 2e0MempuyecKyl0 Npocpeccuu Kax @OYHKYuu HamypaibHO2O
apaymenma, CceA3vl8amsv apu@mMemudecKyro npocpeccuro ¢ JUHEUHbIM POCMOM, 2e0MEeMPUYECKYI0 — C
9KCNOHEHYUAIbHBIM POCHIOM.



OIMMCATEJIbHAS CTATUCTHUKA

BBIyCKHUK ~ HAydWuTCS  MCHOJB30BATh  MPOCTEHINKME  CIOCOOBI MPEACTABICHUS W aHAJIW3a
CTaTUCTHYECKUX JIaHHBIX.

BuinyckHux nomyyum 603mMoiCHOCMb npuobpecmu nepeoHaA4aIbHbll ONbIM OP2aHU3aAyUU coopa OaHHbIX
npu NPosedeHUlU Onpoca 0OUeCmEeHH020 MHEeHUS, OCYWeCMEIsAMb UX AHAIU3, NPeOCMABIsmb pe3yibmanmbl
onpoca 8 uoee maoauysl, OUACPAMMBbI.

CJIYYAMHBIE COBBITUS Y BEPOSATHOCTh

BBINyCKHUK HAaydUTCS HAXOAUTh OTHOCHTEIBHYIO YaCcTOTY W BEPOSITHOCTH CIIy4ailHOT'O COOBITHSL.

Buinycknux nonyuum 603m0cHOCmMb NpUOOpecmu Onvlim NPOBeOeHUsl CLYYAUHbIX IKCNEPUMEHMOS8, 8
MOM Yucie ¢ NOMOWbIO KOMABLIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEMAYUL UX Pe3)IbIMaAmos.

KOMBUHATOPUKA

BhIyCKHUK HayduTCsl peliaTh KOMOMHATOPHBIE 3a/aud  HAa HAXOXKICHHUE YHCIIa OOBEKTOB HIIU
KOMOMHAIINH.

Buvinycknux  nomyyum 603MOMCHOCMb HAVYUMBCA HEKOMOPLIM CHEeYUATbHLIM NPUeMam peuleHus
KOMOUHAMOPHBIX 3A0aH.

yC VY CTHBII cuér

B Teyenue yueOHOro roga Ha ypokax oyaer
OP ®ponTanbHasg paboTa NPOBOAUTHCSH MOHUTOPHUHI':
Cp CamocTtosTenbHas paboTta - BXOJTHOM KOHTPOJIb (CEHTSIOPBH)
np NuauBuayanbHas pabota - IPOMEXXYTOYHBIN KOHTPOJIb (KOHELL [TOJIyTro/11s)
MJT MareMaTH4eCKUl JTUKTAHT - UTOTOBBIA KOHTPOJIb (Maid)
KP KonrponsHas pabora




