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MNOACHUTEJIBHASA 3AIINCKA

[IpumepHas pabouast mporpamma Mo MaTeMmaTHke g oOywaroumxcs 7-9
KJaccoB  pa3paboTana Ha  ocHoBe  DenepanbHOrO  rOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO o0u1ero
o0pa3oBaHUsl C yUETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, -IIPEABIBISIEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, U TPAIULUANA POCCUICKOTO 00pa30BaHusl, KOTOPBIE
00€ecreunBaOT OBJIAJCHNUE KIFOYEBBIMU KOMIIETEHLIUSAMH, COCTABIISIFOIIMMHU OCHOBY
JUIsL HENpepbIBHOTO 00pa3oBaHMsl W CaMOPA3BUTHS, a TaKXKe LEJIOCTHOCTb
OOIEKYJIBTYPHOIO, JIAYHOCTHOTO M IO3HABATEJIBHOIO pa3BUTHUA OOydaromuxcs. B
paGoueil mnporpamMmme ydTeHbl uien U noJoxeHusa KoHuenuuu pa3BUTHS
MaTeMaTuyeckoro oopaszosanus B Poccuiickoit @enepanuu.

B snoxy undposoii Tpanchopmaiiiu Becex chep uyenoBedeckoi AesITeNbHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTE€MaTUYeCKOM MOATOTOBKU. YK€ B IIKOJIE MaTeéMaTHKa CIYKUT OIOPHBIM
IPEAMETOM JUISl M3YyYEHHsS] CMEXHBIX IHUCLMIUIMH, a IOCJE IIKOJIBI PEATbHON
HEOOXOJMMOCTBIO CTAaHOBHUTCS HENpEpPhIBHOE 00Opa3oBaHWE, 4YTO Tpedyer
MOJTHOIICHHOM 0a30Boi 0011Ic00pa3oBaTeIbHON TOATOTOBKH, B TOM YHCIE U
MaTeMaTH4ecKol. OTo O0O0YyCJOBJIEHO TEM, 4YTO B HAlIM JHU pPacTeT YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MAaTEeMAaTHKU: U B
chepe PKOHOMHUKH, U B OH3HECE, U B TEXHOJOTHYCCKHUX OOJACTAX, U JaXKe B
IYMaHUTapHbIX cdepax. Takum o0pazoM, Kpyr OOydaroIMXCs, A7 KOTOPBIX
MaTeMaTHuKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM, PACIIUPSIETCS.

[IpakThyeckast TMOJIE3HOCTh MAaTeMAaTUKH OOYyCIOBJI€Ha TeM, 4YTO €&
NpEeIMETOM  SBISIIOTCA  (DPyHIaMEHTaJdbHBIE  CTPYKTYpbl  HAIllETO  MHpA:
IPOCTPAHCTBEHHbIE (OPMbI M KOJMYECTBEHHBIE OTHOIIECHUS OT MPOCTEHIIHX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIBITE, JO JOCTAaTOYHO  CJOXHBIX,
HEOOXOJMMBIX NJIi Pa3BUTHUSI HAYYHBIX M MPUKIAIHBIX HJeH. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHWW 3aTPyJHEHO NOHMMAaHUE MPUHLMIIOB YCTPOWCTBA W

HCIIOJIB30BaHUA COBpCMCHHOfI TCXHUKH, BOCIIPUATHUE u HHTCpIIpCTAlUA



pa3HoOOpa3HOM COLMANbHON, 3KOHOMHYECKOW, MOJIUTUYECKON uHpopmanmu,
Manod¢(eKTUBHA TOBCEIHEBHAS MMPAKTUYECKAs IeATEeIbHOCTh. KaxkoMy yenoBeky
B CBOEH JKM3HM NPUXOJIUTCS BBINOJHATH Pacuy€Tbl M COCTABIATH AITOPUTMBI,
HaXOAWTb W TPUMEHATh (OPMYINbBI, BIAJAETh NPAKTHUECKUMU MpUEMaMu
rEOMETPUYECKUX  M3MEPEHHH W IOCTPOEHUHM, 4WTaTh  HMHGPOpPMAIHUIO,
IpPEJICTaBICHHYI0 B BHJAE TaOmul], AuarpaMMm U TpauUKOB, XKUTh B YCIOBHUAX
HEONPeeAEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHN.

OZHOBPEMEHHO C pacIIUpeHHeM cQep NpPUMEHEHUs MaTeMaTUKU B
COBPEMEHHOM O0IIeCTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTeMaTUYECKUM CTUIIb
MBIIIEHUS, TIPOSBIIAIONINIICS B ONIpeAeIEHHBIX YMCTBEHHBIX HaBbIKaX. B nmpouecce
U3Y4YeHUS MATEMaTUKH B apceHaJl NPUEMOB M METOJOB MBIIUICHHS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ASAYKIUsS, 0000IIeHue u
KOHKpETH3alisi, aHaJu3 W CHUHTe3, Kilaccuukamuss | cucTeMaTh3anus,
abctparupoBaHnue u aHanmorus. OOBEKTbl MAaTEMaTUYECKUX YMO3AKIIOUEHUH,
npaBuia UX KOHCTPYHMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEeHUS (POpMyITUpoBaTh, 00OCHOBBIBAThH U JTIOKA3bIBATH
CY)KIEHHUs, TEM CaMbIM pPa3BHBAIOT JIOTUYECKOE MbIlIUIeHHe. Benymas poib
OPUHAJICKUT MaTeMaTHKe U B (POPMHUPOBAHUU AITOPUTMUUYECKOW KOMIIOHEHTHI
MBILUIEHUSI M BOCIMTAHUW YMEHHM JEeWCTBOBAaTh MO 3aJaHHBIM aJIrOpUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce perieHus
3aJ]a4 — OCHOBOM y4eOHOW JesATENIbHOCTH Ha ypOKaX MaTeMaTHUKU — Pa3BUBAIOTCS
TaK)K€ TBOPYECKAsl U MIPUKJIAJHAS] CTOPOHBI MBIIILICHUS.

OOyueHue MaremaTHKe JAa€T BO3MOXKHOCTh pPa3BHBaTh y OOYYAIOIIMXCS
TOUHYIO0, PallMOHAIbHYI0 U MH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh Haubosee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJMYECKUE, rpaduuecKrue CpeCTBA sl BhIPAKEHUS
CYKJIE€HUI U HATJIAIHOTO UX MPEACTaBICHUS.

HeoOxomuMpiM ~ KOMIOHEHTOM  OOLIEH  KyJbTyphl B  COBPEMEHHOM

TOJIKOBAHHUH SABJIACTCA 0611166 3HAaKOMCTBO C METOJaMH ITIO3HAHUA



JICCTBUTEIIBHOCTH, TPEACTABICHUE O MpEeIMETe W METOJaX MAaTEeMAaTHKH, UX
OTJIMYUI OT METOJOB JIPYTMX E€CTECTBEHHBIX W TYMaHHTapHBIX HayK, 00
OCOOCHHOCTSIX NMPUMEHCHHS MAaTEeMAaTHKH JJISl PEUICHUS HAYYHBIX M MPHKIAJIHBIX
3agad. Takum oOpa3oMm, maTeMaTthyeckoe oOpa3oBaHHE BHOCHT CBOW BKJIaa B
(dopmupoBaHHe 00IIEH KyIbTYpPhI YeIOBEKA.

M3yyeHne MaTeMaTUKU TaKXKe CIOCOOCTBYET 3CTETUYECKOMY BOCITHTAHHIO
YeNIoBeKa, MOHUMAHUIO KPAaCcOThl M M3SIIECTBA MATEMATUYECKHX PACCYXKICHUH,

BOCIIPpUATHIO TCOMCTPHUYCCKUX q)OpM, YCBOCHHUIO NACHU CUMMCTPHUU.

Pabouas nporpamma Bocniutanuss MbOY COILLI Ne 5 ¢. UrnunHo peanuzyercs B
TOM 4YHMCJIIE M 4Yepe3 HCIOIb30BaHUE BOCIUTATEIBHOIO IIOTEHIMANa YPOKOB
MaTeMaTUKHU. JTa paboTa OCYIIECTBIIAETCS B CIEIYIONIUX (opMax:

« IloOyxneHnue oOydarommxcsi co0JIt0/1aTh Ha YPOKE OOLIEHPUHATHIE HOPMBI
MOBEJICHUS, MPaBUJIa OOIICHUS CO CTAPIIUMU (I€arOTHYECKUMU PAOOTHUKAMH) U
CBEpCTHUKaMH  (OOydYarolmUMHCS), TPUHLUMUNBI Yy4eOHONW  JTUCHMIUIMHBI U
CaMOOPTaHMU3aLINH.

[IpuBnevyeHre BHUMaHUS OOYYalOIIMXCS K LIEHHOCTHOMY acHEeKTy M3y4aeMbIX Ha
ypOKax MpeMETOB, SBJICHU, COOBITUI Yepes:

— oOpariieHrue BHUMaHUs Ha HpaBCTBEHHBIEC aCMIEKThI HAYYHBIX OTKPBITHIA, KOTOPBIE
M3YYaroTCs B JaHHBII MOMEHT Ha YPOKE; Ha IPEACTABUTENIEN YUEHBIX, CBI3AHHBIX C
M3y4aeMbIMU B JJAHHBIM MOMEHT T€MaMH, Ha TOT BKJIAJ, KOTOPbIA OHU BHECIIH B
pa3BUTHE HAILIEW CTPAHBI U MUPA, HA JOCTOWHBIE MMOAPAKaHUS IPUMEPHI UX KU3HU,
Ha MOTHUBBI UX MOCTYIIKOB;

« Hcnonp30BaHue BOCIUTATENbHBIX BO3MOXKHOCTEH cCOIepX)aHUs Y4eOHOTOo
npeameTta st GOpMHUPOBaHUA Y O0YUAIOIIMXCS POCCUICKUX TPAaIULIMOHHBIX
JyXOBHOHPABCTBEHHBIX U COLMOKYJIBTYPHBIX ILIEHHOCTEM depe3 moadop
COOTBETCTBYIOIIUX 3a7ad JJisi PEIMICHUs, MPOOJEMHBIX CHUTYyallli st

o0CyXIeHHUs B KJlacce



« BxiroueHue B ypoK UI'POBBIX MPOLEAYpP, KOTOPbIE MOMOIarT MOAJIEPXKATh
MOTHBALMIO OOYYalOIIMUXCAd K MOJYYEHHUIO 3HAHWW, HAJQKUBAHUIO IMO3HTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJAcce, IIOMOTarmT  YCTaHOBJICHUIO
n00poXxenaTeabHON aTMoc(epsl BO BpeMsl ypoKa.

« IlpumeHeHHE HAa ypOKE HMHTEPAKTUBHBIX (OpM pabOThl, CTUMYJIUPYIOLIUX
N03HABATEJIbHYIO0 MOTHUBALINIO 00YYArOIIUXCS.

« Ilpumenenue rpymnmoBoil pabOTHl HWIM paboThl B TMapax, KOTOpHIE
CHOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMaHAHON pabOThl U B3aUMOJEUCTBUIO C
JPYTUMU 00O YyHarOITUMUCH.

« BriOop u ucnonp3oBaHHE Ha ypOKaX METOJIOB, METOAUK, TEXHOJIOTH,
OKa3bIBAIOIIMX BOCIMUTATEIBHOE BO3JACHCTBHE HA JIMYHOCTH B COOTBETCTBUHU C
BOCIIUTATEIbHBIM HUJI€ATIOM, LIEJBIO U 3a/1a4aMU BOCITUTAHUS.

« HMHumuyupoBaHne MW NOAJNEPKKA  MCCIECIOBATEIBCKOM  JEATEIBHOCTH
IIKOJILHUKOB B (DOpME BKIIIOUEHUS B YPOK Pa3JIMYHBIX UCCIIEIOBATENbCKHUX 3aJaHUN
W 3aJa4, UTO JaeT BO3MOXKHOCTh OOYYAIOIIMMCS NPHOOPECTH HABBIKU
CaMOCTOSITEJIbHOTO PEUICHHs] TEOPETUYECKOM MpoOjemMbl, TE€HEPUPOBAaHUSA U
oopMieHUsI COOCTBEHHBIX TMIOTE3, YBAKUTEILHOTO OTHOLIEHUS K UyKUM UACSM,
nyOJIMYHOTO BBICTYIJICHUS,, apryMEHTHUPOBAHHUS W OTCTAaUBaHUS CBOEH TOYKHU
3pEHUSI.

« YcraHOBIEHUE YBOXKHUTEIBHBIX, TOBEPUTEIbHBIX, HE(POPMaTbHBIX
OTHOUIEHUI MEXy YUUTEIEM U YYEHUKAMHU, CO3/IaHHE HAa YPOKaX SMOLIMOHAIIBHO-
KOM(OPTHOM cpebl.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 yaca B Hefento), B 9 kiiacce

— 102 gaca (3 Jaca B HefIeINIO).

[Ipu peanuzanuu npuHnuna auddepeHIUuPOBaHHOTO (MHAUBUIYATHLHOTO)

noaxoja B o0yuyeHun mateMmaruke ydammxcs ¢ HOA HeoOXoauMO y4YUTHIBAThH
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YpOBEHb Pa3BUTHUSl y HUX MaHyaJbHBIX HAaBBIKOB. YUHUTENb B Ipolecce o0ydeHus
ONpENENsIET BO3MOXXHOCTH  YYAIMXCSA  BBINOJHATh MHCbMEHHBIE  PpadOTHI,
[I0JIb30BAaThCS MAaTEMaTMUECKUMHU HWHCTPYMEHTAMH B IIPOLIECCE IOCTPOCHUs
reoMeTpuueckux ¢GuUryp M U3MEpHUTENbHBIX omepamnuil. Tak ke B mporiecce
oOy4yeHus: MaTeMaTHKE, YYUTENI0 HEOOXOAMMO YYMTHIBATh YPOBEHb U KaueCTBO
pa3BUTHE YCTHOW peud ywamuxcs. Ilpu HemocTarouHoM ypoBHE €€ pa3BHUTHUSA
HEOO0XOIMMO UCTIONH30BATh TAKUE METO bl TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS
3HAaHUU y4Yallluxcsi, KOTOpble Obl OOBEKTUBHO MOKA3bIBAIM PE3YJIbTATUBHOCTH MX
oOyuenus. BxirodyeHuss  oOyyamomuxcss B NPOEKTHYHO U ydeOHO-
MCCJIEI0OBATENBCKYIO JEATEIbHOCTD, TPOBEICHUS HAOMIOAEHUI U SKCIIEPUMEHTOB, B
TOM 4YHCJI€ C UCIHOJIb30BaHUEM Yy4eOHOro 1abOpaTOpHOro O0OOPYAOBAHMUS,
U(POBOro (JIEKTPOHHOT0) U TPAJAULUOHHOTO U3MEPEHHUs, BKIIOYAs ONpPEIEICHUE
MECTOHAXOXJACHUSI, BUPTYAJIbHBIX J1a0OpaTOpHUil, BEUIECTBEHHBIX U BHUPTYaJbHO-
HaTJISAHBIX MOJZENIeH, U KOJUIEKIIMI OCHOBHBIX MaTeéMaTHUYECKUX OOBEKTOB.

OOyuyarompecs C JBUTATEIbHBIMH HAPYLIEHUSIMUA  HCHBITHIBAIOT Pl
TpyAHOCTEH B Tpouecce o0O0ydeHHs MmareMmaTtuke. MOTOpHbIE HapylIeHUs
OrpaHUYMBAIOT  CIHOCOOHOCTH K  OCBOCHHMIO  NPEIMETHO  MNPaKTHYECKOM
JESATENIBHOCTH. JTO MPUBOJAUT K TOMY, YTO (POPMHUPYIOLIMECS 3HAHUS M HABBIKU
SBJISIIOTCS HEMIPOYHBIMU, TOBEPXHOCTHBIMHU, (hparMEHTapHBIMHU, HE CBSI3aHHBIMU B
eauHyro  cucremy.  OOHapyXMBAalOTCA  TPYAHOCTM B  (hopMuUpOBaHUU
IPOCTPAHCTBEHHBIX U BPEMEHHBIX MPEACTABICHUMN, CUETHBIX OIepaluii, padote ¢
TETpaablo, YYEOHHUKOM, CIOCO0aX 3alucCh NPUMEPOB B CTOJOMK, COOJIIOIECHHUEM
oporpaduueckoro pexuma.

Ha ypokax maremaruku, ywammecs ¢ HOJIA wucnbIThIBaloT 0OCOOEHHBIE
TPYJHOCTH IIPU BBITIOJHEHUN PUCYHKOB, YEPTEKEN, rPaUKOB, TaK KaK UM TPYIHO
OJTHOBPEMEHHO Jep>kKaTh KapaHJall W JHMHEWKY, MO3TOMY WM 0Os3aTEbHO
TpebyeTcsi MoMOIIb B3pocioro (yuurtens, accuctenta). Ooyqatomemycs ¢ HOJIA

OBIBaeT MpoIC HaAXXaTUCM KJIABUII BBIIIOJIHUTD qepTém Ha KOMIIBIOTEPEC, UEM ITO



clenaTh C MOMOIIBI0 KapaHaama 1 guHeiiku. O0ydaromumes ¢ HOJIA nocratouno
TSOKEJIO OCBaMBaTh BBOJ MAaTEMAaTUYECKUX CHUMBOJIOB, HapuUMep, OOBIKHOBEHHBIX
TpoOeii.

Ecnu y yuamerocst ecte HapymieHus (QYHKIUH PyK, TO T€OMETPUYECKUN
MaTepuajg MOXHO paccMaTpuBaTh O0030pHO, 3a/1ayd, CBSI3aHHBIE C IOCTPOCHUEM,
nponycTuth. BupTyansHass nabopaTopuss 1O MarTeMaTHKe, HalpuMmep, Ha
mwiatpopme MOII (POII) maer oOy4aromuMcsi BO3MOKHOCTH BBITTOJHSATH
IOCTPOEHUE FEOMETPUUECKUX (PUTYp Ha MJIOCKOCTU U B IPOCTPAHCTBE, paboTaTh C
KOOPJIMHATHON IUIOCKOCTBHIO. bonbllloe BHUMaHue HEOOXOIMMO oOpaimarh Ha
MPaKTUYECKYIO HAIIPaBIECHHOCTh OOYYEHUSI MaTEMATUKE, & UMEHHO: a) U3MEpPEHUE
NEPUMETPOB U IJIOLIA/IEH; 0) BBIYUCIUTEIbHBIE HABBIKH, B TOM YHCJIE U C IOMOIIBIO
KAJIbKYJISITOPA.

Opnoii u3 ocodenHnocteit padotsl ¢ yuanumuca ¢ HOJIA saBnsiercst To, 4To
UM HEOOXOAMMO OOJbllle BPEMEHU MJI BBIIOJHEHUS 33JaHUN, YEM 370POBBIM
OOy4YaroIMMcs, MO3TOMY JUIsl KOHTPOJISL 3HAHUM JTy4dllle KWCIONb30BaTh 3aJa4yd Ha
TOTOBBIX YEpPTEXkKaxX, 3a/Jaud, B KOTOPBIX YK€ HAIEYaTaHO YCJIOBHE W HA4allo
pemieHusi, a OoOy4YaroIMMCSl OCTAa€TCs €ro TOJbKO 3aKOHYUTh WJIM BBINOJHUTH
TecToBble 3adaHus. llepea KOHTpOJIBbHBIMU paboTamMu HEOOXOJUMO MPOBOAUTH
obOo01maromue ypoku 1Mo teme, Tak kak y oOydarontuxcs ¢ HOJIA ormeuarorcs
HEJIOCTATKHU pa3BUTHUS AMATH, 0COOEHHO KpaTKOoBpeMeHHOU. O0o01aronme ypoku
JAI0T BO3MOKHOCTh CKOHILICHTPHUPOBATh BHHUMAHHME HAa OCHOBHBIX YIPAKHEHUSX,
BBEJICHHBIX B KOHTPOJIbHYIO PaboTy.

OcoOble 00pa3oBaTesibHbIE MOTPEOHOCTH Yy OOYUYAIOMIMXCA C HApPYUICHUSMU
OMOPHO-/IBUTaTEeJIbHOTO  amnmapara 3aJaloTcsi  Crleuu(UKOW  JBUTATEIbHBIX
HapylIEeHUH, a Takke chenupuKol HapyHIeHUs TCUXUYECKOTO pa3BUTHS, U
OTIPENETAI0T 0COOYI0 JIOTMKY MOCTpOeHHUs yueOHoro mpouecca. Hapsiny ¢ atum
MOKHO BBIIETTUTH OCOOBIE IO CBOEMY XapakTepy MOTpeOHOCTH B OOy4EeHUU

MaTeMaTHKe, CBOMCTBeHHbIe BceM obyuatommmces ¢ HOJIA:



- HEOOXOAMMO HCIOJb30BAHHUE CIEHUATIBHBIX METOI0B, MPUEMOB H
CpeIcTB O0OydeHHs (B TOM YHCIE CIHEUUATU3UPOBAHHBIX KOMIIBIOTEPHBIX H
ACCUCTHUBHBIX TEXHOJIOTUH), 00ECIEUMBAIONINX PEANN3ALNI0 «OOXOJHBIX IMyTEW»
00y4eHMsI; UCTIOJIb30BaHNE BUPTYAJIbHOM MaTeMaTnyecKoi 1ab0paToOpHH.

— HaIISTHO-/ICHCTBEHHDIN, MPEAMETHO-IIPAKTUYECKU I Xapakrep
Oo0y4eHMs] MaTeMaTUKE M YIPOIIEHHWE CUCTEMbl Y4eOHO-IIO3HABATENIbHBIX 3a]ad,
pelaeMbIX B Iporecce 00yueHus;

- cHeuaIbHOe oOyuyeHue «IEPEHOCY» c(hOpMHUPOBaHHBIX
MaTeMaTU4ECKUX 3HAHUM W YMEHHM B HOBBIE CUTYallUH B3aUMOJEWUCTBUS C
JNEHUCTBUTEIILHOCTBIO;

- crenuaibHas IMOMOIb B PAa3BUTHH BO3MOXKHOCTEH BepOanbHOU H
HeBepOaIbHOW KOMMYHHUKAIIUU Ha YPOKaX MaTeMaTHKU;

- KOPPEKLHSI IPOU3HOCUTENIBHONW CTOPOHBI PEUYH; OCBOCHHE YMEHMS
UCITI0JIb30BATh PEUYb 10 BCEMY CHEKTPY KOMMYHUKATUBHBIX CUTYaLIUN;

- o0ecrieyeHne 0co0oil MPOCTPAHCTBEHHON M BPEMEHHOW OpraHU3aLMH
o0Opa3oBaTeIbHON CPEIbI;

— MaKCUMAJIbHOE paclIMpeHue o0pa30BaTeIbHOIO NPOCTPAHCTBA —
BBIXO/I 32 TIpe/IesIbl 00Pa30BaTENbHOIO YUPEXKICHUS IPU PELICHUU MATEMAaTHYECKUX
3a]1a4 ¥ BBIIIOJIHEHUH NMPOEKTHBIX PadoT.

- UCIOJIb30BaTh AJNTOPUTMbI JACUCTBUN NMPHU PELICHUH OOYYarOUIUMH C
HOJIA onpenesieHHBIX TUIIOB MATEMATHYECKHUX 3a4ad, B TOM YHCIIE B IPOLECCE

BBIITOJIHCHU CaMOCTOSATCIBHBIX pa60T.



COIJEPKAHUE OBYUEHUS

7 kJacc

Yucna u eéviuucnenus

PanunonajibHbIe ync/ia

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroi. [loHATHe palMOHANBHOTO YMCIA, 3alucCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  PAIlMOHAIBHBIX 4ucel. ApudmeTuyeckue JOEUCTBUS €
palMOHAIBHBIMYA YMCiIamMu. PelieHue 3agad u3 peaibHOW NPaKTUKW HA 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM: OIpeAesieHre, NpeoOdpa3oBaHue
BBIPKEHUH Ha OCHOBE OMPE/IEIICHUS, 3aITUCh OOJIBIINUX YHUCE.

[IporneHThI, 3aUCh MPOIIEHTOB B BUE IpoOU U IpoOU B BUE MPOIEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOIIEHTHI, PEIICHUE 3aa4 U3 PEaTbHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JEIMMOCTH, pPAa30KEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCET.

Peanbubie  3aBUCMMOCTH, B TOM 4HCle TIpsMas U oOparHas
MPOTOPLIIMOHATIBHOCTH.

Anzebpauueckue eviparxcenus

[IepemeHnHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSI C IEpEMEHHOM. JlonmycTuMBble
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXy BEIMYMHAMU B BUJIC
dbopmyibl. Beraucienus no gpopmysam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIpAKEHUH, TOXKIECTBEHHO  pPaBHBIC
BBIpa)XCHMS, MPABUIIA MPE0Opa30BaHUsl CyMM U IIPOU3BEICHUMN, TTpaBUjIa PaCKPBITUS
CKOOOK Y TIPUBEICHUS TIOJTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTeJIeM.

Onnowiensl 1 MHOTOWIECHBI. CTeneHb MHOrOWIeHa. ClioxKeHre, BEIUYUTaHUE,
YMHOXEHUE MHOTOWJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CYMMBbI

¥ KBaJpat pazHocTH. PopMysia pa3HOCTH KBaipaToB. Pa3nokeHne MHOTOWJIEHOB Ha



MHOKHUTEIIH.

Ypaeuenua

VYpaBHeHUEe, KOpPEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JluHerHOE YypaBHEHHWE C OJHOM MEPEMEHHOM, YMCIO KOPHEWU JIMHEWHOTO
YpaBHEHMUS, pEUICHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI IO YCIOBUIO
3a/1auu. Pernienne TeKCTOBBIX 33/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneitHOe ypaBHEHHE C ABYMs MEpEMEHHBIMU U ero rpaduk. Cuctema AByX
JMHEWHBIX YPAaBHEHHM C JBYMs NEPEMEHHBIMU. PelieHue cHCTEM ypaBHEHHM
CrIoco0OM MOACTaHOBKU. [IpuMepsbl perieHns TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHEHUM.

Koopounamut u cpaguxu. @Pynkyuu

KoopanHara Touku Ha mpsMoil. YuciioBble MpoMeEXYyTKHU. PaccTossHne Mexay
JBYMSI TOUKaMHU KOOPJAMHATHOU MPSMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Abcumcca U opauHaTa
TOYKH Ha KOOPAMHATHOW IutockocTu. [IprmMeps! rpadukoB, 3aaHHbIX (HOpMYIIaMH.
Yrenue rpaMKoOB peasibHbIX 3aBUCUMOCTEH.

[lonsatue ¢ynkuuu. [paduk dynxmuu. CpoiictBa dyHkimi. JluHeinHas
bynkius, e€ rpaduk. ['pabux dynkiuu y =IxI. I'padudeckoe permeHne TMHSHHBIX
YPaBHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 kinace

Yucna u évtuucnenusn

KBagpatueiii kopeHb u3 uucia. llonste 00 uppalMOHAIBLHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALIMOHANBHBIX unced. CBoNCTBa apupMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpa30BAHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LEIbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YHCIIA.

Anzebpauueckue blparxcenus



KBagpaTHpii  TpEXuieH; pasiloKEHUE KBAApPaTHOTO TPEXUYJIEHAa Ha
MHOHUTEIIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOMCTBO alreOpanyeckod Apoou.
CnoxxeHne, BBIUMTAHHE, YMHOXKEHHE, JEJIEHHE anreOpandyeckux JpoOei.
PanronanpHbie BhIpaXXeHHS U UX ITpeoOpa3oBaHue.

Ypasenenua u nepasencmea

KBagpaTtHoe ypaBHeHue, popmyia KOpHEH KBaapaTHOrO ypaBHeHus. Teopema
Buera. Perienne ypaBHEHUI, CBOIAIINXCS K JIMHEMHBIM U KBaapaTHbIM. [ IpocTenmume
JIPOOHO-pAIOHAIIEHBIE YPAaBHEHHUS.

I'paduueckas uHTEpHpeTaIsl YpaBHEHUN C ABYMSI IEPEMEHHBIMUA U CUCTEM
JUHEWHBIX YpaBHEHUU C JBYMS IE€pEeMEHHBbIMHU. lIpumepnl pelleHus cucrteM
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Petienne TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

Dynkyuu

[Tonsitue ¢ynkuuu. OO6nacTh OMpEeACNCHUS U MHOXKECTBO 3HAUYCHHM
dbynkuun. CrocoObl 3a1aHnus PyHKITUH.

I'padpux pynxuuu. Urenue cBoiictB GyHkuuu no €€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeaTbHBIE MPOIECCHI.

OyHKINY, ONKCHIBAIOIINE TMPAMYH0 U OOpaTHYIO MPONOPIUOHATLHBIE
3aBucHMOCTH, UX rpadukn. @ynknun Oyakauu Y = X%,y = X3,y = x, y =Ixl.
['paduyeckoe perieHre ypaBHEHUN U CUCTEM YpPaBHECHHUIA.

9 kace

Yucna u éviuucnenusn

JeiicTBUTE/IbHBIE YHCJIA

PaHI/IOHaHBHLIe qncia, uppaluOHaJIbHBIC YHCJIa, KOHCYHBLIC U OCCKOHEYHEBIE
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JecsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEN; ACHCTBUTEIbHBIC YUCIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSAMOM.

CpaBHeHHE JEUCTBUTENBHBIX YHUCEN, apU(PMETHUECKUe JEHCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

N3mepenusi, npulIHKeHNS, OLEHKHU

Pa3mepbl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, AIUTEIBHOCTh MPOIECCOB B
OKpPY’KaIOIIEM MHUpE.

[TpubnnxE€HHOE 3HaYEHUE BETMYMHBL, TOYHOCTh MPpUOIMKeHus1. OKpyrieHue
yucen. [Ipukuaka u oueHka pe3yJbTaTOB BEIYMCICHHMN.

Ypasenenua u nepasencmea

YpaBHeHus ¢ OJHOM NepeMEeHHOMI

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHMI, CBOASAIIMXCSA K KBAaIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHuss ypaBHEHUN TPEThEU U YETBEPTOU
CTEIICHEH PA3JI0’KEHUEM Ha MHOKHUTEIH.

Pemenne qpoOHO-palimOHAIBHBIX YPaBHEHUM.

Pemennie TEeKCTOBBIX 3aj1a4 alreOpandeckuM METOIOM.

Cucrembl ypaBHeHU

VYpaBHeHue ¢ AByMs MEepeMEHHbIMU M ero rpaduk. PemeHnue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. PemeHue cucrem

JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
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['padmyeckas mHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

Dynkyuu

KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabomna, koopauHaThI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPaAOOJIBI.

I"'paduku GyHKIMIL: y = kx, y = kx + b, y = X5,
Yy = \/x, Y =IX| 1 ux cBoiicTaa.

Yucnoewvie nocinedosamenvbHocmu

Omnpenesienue 1 croco0bl 3a1aHUSI YUCJIOBBIX MOCTEA0BATEIbLHOCTEN

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIBHOCTU
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apupmernyeckasi U reOMeTPHUYECKAsA MPOrPeCcCHu

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyibl N-ro yieHa
apu(pMeTHYeCcKo U reOMeTpPUYECKOM MpOorpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxkeHre 4ieHOB apU(METUYECKOW M TeOMETPUYECKOW MPOrpecCHid
TOYKaMHU Ha KOOPAWHATHOM TIOCKOCTH. JIMHEWHBIN M AKCIOHEHUUAIBHBINA POCT.

CoxHbI€ NPOLICHTHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOT' O
HPEIMETA «AJI'EBPA)
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHU

OcBocHue y‘{€6HOFO npeamMecTa «Marematuka» JOJIDKHO o0ecreynBaTh
AJOCTHMKCHHUC Ha YPOBHC OCHOBHOI'O 06HICFO O6p&30BaHI/IH CIICOYIOIINX

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE Pe3yJIbTAThI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUSI TMPOrPAMMBI  Y4E€OHOTO TMpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

ITaTpuoTn4yeckoe BOCIIUTAHUE:

MPOSABICHUEM MHTEpPECa K IPOLUUIOMY H HACTOSIIEMY POCCHMCKOMN
MAaTEMaTUKH, 1EHHOCTHBIM OTHOIICHHWEM K  JOCTH)KCHHUSIM  POCCUHUCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTHX HayKaX W MPUKJIAAHBIX cepax.

I'paxxpaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHCHHIO 00S3aHHOCTEN rpakJaHUHA M PeaIM3alluH €ro
mpaB, TMPEJCTABICHUEM O MAaTeMaTHYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEIYyp TPakKIaHCKOTO oOIiecTBa (BHIOOPHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKJICHHUIO dTUYCCKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM NPUMEHEHHEM JOCTMIKEHUW HAyKHh, OCO3HAHHEM BaXKHOCTH
MOPaJbHO-3TUYECKUX MPUHLIMIIOB B ICSATEIBHOCTH YYEHOTO.

TpynoBoe Bociuranue:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHE B PEUICHUM MPAKTUYECKUX 3a]1ad
MaTEMaTUYECKON HAIMpPaBJICHHOCTH, OCO3HAHHEM BAXXKHOCTH MATEMATUYECKOTO
oOpa3oBaHUsI Ha TPOTSHKCHUM BCEHW >KM3HU JJIsl YCTEITHOW MPOoQecCHOHATBHON

ACATCIIBHOCTU W PA3BHUTHUCM H606XO)II/IMBIX YMCHI/II\/'I; OCO3HaHHbIM BBI60pOM )51
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MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHYEeCKOe BOCIIUTAaHUe:

CIOCOOHOCTBIO K HMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTEMaTUUECKUX OOBEKTOB, 3a/ay, PEIICHUH, pPACCYKIEHUH; YMEHHUIO BHJIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOIO IO3HAHMSA:

OpUEHTAllMEd B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHbIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIBI U
oOlIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3BUTUS U 3HAYMMOCTH IS PA3BUTHs LIMBWIM3ALUU;
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
NIO3HAHWS MHpPA; OBJIAJCHHEM IMPOCTEUIIMMHM HaBBIKAMHU MCCIIEIOBATEIbCKON
NEATEIBbHOCTH.

dusznyeckoe BoOcIHUTAHWE, (GOPMHpPOBAHMEe KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOy YU :

TOTOBHOCTBIO TMPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  NHUTAHHUE,
cOamaHCUpPOBAaHHBIM PEXUM 3aHATHM W  OTAbIXa, peryispHas (Qu3nueckas
aKTUBHOCTbH); CPOPMUPOBAHHOCTHIO HaBbIKa peIIEKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OLIMOKY U TaKOro e MpaBa JPyroro 4ejoBeKa.

JKOJIOrMYeCKoe BOCIIMTAHHE:

OpUEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUM JJIs pelieHus 3a1a4
B 00J1aCTH COXPAaHHOCTHU OKPY>KaIOIel Cpeibl, IJIaHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOXHBIX MOCJIEICTBUI JJI OKpY>KaroUIel cpe/ibl; 0CO3HAHUEM II100aJIbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHusl.

JInuHOCTHBIE pe3yJIbTaThl, ol0ecrnieyuBaromme ajanTanuo

o0y4yamomerocss K H3MEHAKIIMMCH YCJIOBHAM COUHAJBHOM M NPHPOAHOI
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cpeasbl:

TOTOBHOCTBIO K JEMCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4Y€pEe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYIHX JIOJEH, NpUOOpeTaTb B COBMECTHOM AESATENbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HE U3BECTHBIX, OCO3HAaBaThb JE(QUUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEIIeHUs] U ACHCTBUA, (POPMYIHPOBATH U OLICHUBATh PUCKU U

IHOCJICACTBHA, (bOpMI/IpOBaTL OIIBIT.

MeTanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOTO TpeaIMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
MO3HABATEJbLHBIMU  JICHCTBUSMHU, YHUBEPCATBbHBIMH KOMMYHHKATHBHBIMHI
JEHCTBUSIMU M YHUBEPCATHLHBIMU PEryJasiTHBHBIMH JICHCTBUSIMHU.

1) VYHuBepcaibHblE  MO3HABATeJbHbIe  JCHCTBUA  OOECIEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IIPOIIECCOB OOyYaromuxcsi (OCBOCHHE
METO/JOB  TIO3HAHWSA  OKPYXKAIOIIET0  MHpa; NPUMCHEHHE  JIOTUYECKHX,
HCCIIeIOBATENIbCKUX OTNepaluii, yMeHu pabotatsk ¢ HHGOpMaILIUEH).

ba3oBble 1ornueckue AecTBU:

BBISIBIIATD M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEeMaTHICCKUX
OOBEKTOB, TIOHATHH, OTHOIICHUA MEXIy TMOHATUAMU, (DOPMYyIUPOBATH
OTIpeICIICHUS TIOHSITUH; yCTaHaBJINBAThH CYIIIECTBEHHBIN MPU3HAK

KJaccu(ukanmy, OCHOBaHUS JJsi OO0OOLIEHUST M CpaBHEHUS, KpPUTEPUU
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MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIILHBIC U OTPUIATSIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBIISITh MATEMAaTUIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U 1 TPOTHBOPEUHS
B (aKTax, JJaHHBIX, HAOJIOACHUAX M YTBEPXKICHUIX; IMpeIaraTb KPUTESPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M IPOTHUBOPCUHIA;

JIeNaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX U
WHIYKTUBHBIX YMO3AKIFOUCHUH, YMO3aKIIOUCHHUI 110 aHAJIOTHH;

pazbupaTh T0Ka3aTEIhCTBA MATEMATHICCKUX YTBEPKICHUNA (TIPSIMBIE U OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSITCIbHO HECIOKHBIC JIOKa3aTeIhCTBA
MaTeMaTHYECKHX (DAKTOB, BHICTPAaUBATh apryMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

BBIOMpATh Croco0 pernieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pelIeHHs, BbIOMpaTh HauboJiee TMOAXOMANMA C  Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble nccienoBare/bCKue 1eiiCTBUA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyapoBaTh  BONPOCH,  (UKCUPYIOIIME MNPOTUBOpPEUHE, MPoOJIEMY,
CaMOCTOSITeJIbHO YCTAHABJIMBATh MCKOMOE W JaHHOE, (DOPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

MPOBOAUTL IO CaMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOMKHBIN
DKCIIEPUMEHT, HEOOJBIIIOE WCCIICOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEU
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOATENHEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 1O Pe3yJIbTaTaM
NPOBENCHHOTO  HAOJIONEHWS, HWCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoIlecca, a TAaKXKE BBIABUTATH

MMPCAIOJOXKECHHA O €T0 Pa3BUTHHU B HOBBIX YCIIOBUAX.
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PadoTa ¢ nngopmanueii:

BBISIBJISITH HEOCTATOUYHOCTh M HW30BITOYHOCTH HH(OpPMAIMM, JAHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBAaTh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeAcCTaBiIeHUS HHDOpMAMU U WILUIIOCTPUPOBATH
peliaeMble  3aJaud  CXEMaMHM, JuarpaMMaMd, HWHOM rpadukod u ux
KOMOHMHAIIUSIMU,

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIUMU 1O KPUTEPHUSM, MPENTI0KEHHBIM
YUHUTENIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

2) VYHuBepcaJbHbIE KOMMYHMKATHBHBIE JI€HCTBUS  00€CHEeUMBAIOT
c(hOpMUPOBAHHOCTh COLMATIBHBIX HABBIKOB O0YYAIOIIUXCSI.
OO0menne:

BOCIIPUHUMATH U POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSIMHU
U LEJISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BbIpaXXaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX (ITPU HAJTMYUH BO3MOKHOCTH ) U TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
M0 XO/y PellIeHUs 3aa4i, KOMMEHTHUPOBATh MOJIYyYEHHbIN PE3ybTarT;

B X0JI€ OOCY>KIeHH 3a7aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKAaeMON TEMBI,
npoOIeMbl, penraeMoil 3aqadyu, BHICKA3bIBaTh HWJEH, HAIECJICHHBICE HAa TIOMCK
pELICHUS]; COMOCTAaBIATh CBOM CYKJEHHUSA C CYXACHUSMHU JPYTUX YYAaCTHUKOB
nuanora, oOHapyXUBaTh Pa3jInyMe U CXOJICTBO MO3MILINN; B KOPPEKTHOU (hopme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEICTABIATh PE3YJIbTAThI PEIICHUS 3a]]a41, SKCIIEPUMEHTA, UCCIIeI0BaHUS,
IPOEKTa; CaMOCTOSITEIbHO BBIOMpATh (POpMAT BBICTYIUIEHHS C Y4E€TOM 3ajad
npe3eHTall, 0COOCHHOCTEN ayIMTOPUN U UHIMBUTyAJIbHBIX BO3MOXKHOCTEH.

CoTpyaHu4ecTBO:
MMOHMMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIMBHUIYaJIbHON

paboThl TpU pelieHUH Y4eOHBIX MaTeMaTUYeCKUX 3aJad; MPUHUMAThL IIEJb
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COBMECTHOM JE€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHON padoTHI,
pacnpenenatb BUAbI paboT, JOrOBapUBaThCs, 00CYXKIaTh MPOILIECC U Pe3yibTar
paboThI; 0000IIaTh MHEHHS HECKOJIBKUX JTFOJIEH;

y4yacTBOBaTh B TpPYNNOBBIX ¢opMax paboTel (0OCykIaeHHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYpPMbI W Jp.); BBIIOJHITH CBOK 4YacThb pabOTHl U
KOOPJIMHUPOBATh CBOU JEUCTBUSI C APYTMMHU WICHAMH KOMAaH[bI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

3)  VHuBepcaJbHBIC  peryJassTHBHbIE  JICHCTBUS  00ECICUMBAIOT
(OpMHpPOBAaHKE CMBICIIOBBIX YCTAHOBOK M ’KU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranusamnus:

CaMOCTOATENIbHO COCTAaBJATH IJIaH, AJITOPUTM PELICHUS 33aJa4yd (MU €ro
4acTb), BBIOMpPATh CHOCOO pElIEHUS C YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTh U KOPPEKTUPOBATH BapHUAHThHI
pelIeHuit ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IMPOLIECCa U pe3yibTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7auH;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTB IIPH PEILICHUH 3a1a4H,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa I€ATeIbHOCTH MOCTABJICHHOM 1ENH U
YCIIOBUSIM, OOBSCHATh NPUYMUHBI JOCTUKEHUS WIM HEIOCTHXKEHHS IIeJIH,

HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IlnannpyemMble npeAMeTHBIE Pe3yJIbTATHI OCBOCHUSI IPUMEPHOI padoueil
NporpaMmsl Kypca (1o rogam o0y4eHus )

OcBoenune y4eOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro
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oOpa3oBaHMsl JOJKHO OOECHeuYMBaTh JOCTHKEHHE CICAYIOUINX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 xaacce

Yucna u eéviuucnenusn

BoInonHsTh, coueTast yCTHbIE U MUChbMEHHBIE MPUEMBI, apu(pMETUYECKUE
JENUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKCHUI, MIPUMEHATH Pa3HOOOpPa3HBIC
CIOCOOBI ¥ MPUEMBI BHIYUCIICHUS 3HAUCHHUM JPOOHBIX BBIPAKEHHM, COAEPIKAIINX
OOBIKHOBEHHBIC U JACCITUYHBIC APOOH.

[lepexomutb OT OHOM (POPMBI 3aKUCH YUCEN K JIpyroM (mpeoOpa3oBhIBATH
JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO APOOb ).

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHATILHBIC YKCTIA.

OKpyTasTh YKCIIA.

BEBITIONHATE TPUKUAKY ¥ OLEHKY pe3yibTaTa BBIYUCICHUN, OIICHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BBITIOTHSTE TEWCTBUS CO CTEMEHSIMH C HaTypaTbHBIMU TTOKA3aTCIISIMH.

[IpumeHsATh TNpU3HAKK ~ JIETUMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIN
HATypaJbHBIX YUCEIL.

Pemarhs mpakTHKO-OpMEHTHUPOBAHHBIC 3a/Ja4Y, CBS3aHHBIE C OTHOIICHUEM
BEJIMYWH, TPOMOPIIMOHATIBLHOCTHIO BEJIMYMH, MPOLIEHTAMH; WHTEPIPETUPOBATH
pe3yabTaThl PEHICHHS 3a/1a4 ¢ yYETOM OTPAaHWYCHUMN, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue eviparxccenus

Hcronb30BaTh alreOpandecKyro TEPMUHOJIOTHIO M CHMBOJIUKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAXKCHUN TPHU 3aJaHHBIX 3HAUYCHHSIX

MIEPEMEHHBIX.
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BomonusaTe mpeoOpa3oBaHWs  LEJIOTO  BBIPAKEHHUS B  MHOTOWIEH
MIPUBEACHUEM TTOIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYJIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXMTEIN C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENS, TIPYNIUPOBKU CIIAraeMbIX,
npuMeHeHHs! (HOpMyIT COKPAIIEHHOTO YMHOYKEHHUS.

[TpumeHATh TpeoOpa3oBaHUS MHOTOWIECHOB Ul PELIEHUS pa3IMYHBIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOW MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPaJIbHBIMU IMOKA3aTEISIMU IS
peoOpa30BaHuUs BbIPAKECHUIL.

Ypasénenua u nepasencmea

Pewiats JIMHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IpaBuia
[Iepex0/1a OT UCXOJAHOI'0 YPAaBHEHU K paBHOCWIBHOMY eMy. [IpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTe rpaduyueckre METObl MPU PEIICHUN JIMHEWHBIX YpaBHEHUN U
UX CUCTEM.

[TonGupate mpumepbl map 4MCeNd, SBISIIOIMIMXCS PEIICHUEM JMHEHHOro
YPAaBHEHUS C ABYMS IIEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpaduK JIMHEHHOrOo ypaBHEHHS C
JByMsI TIEPEMEHHBIMU; MOJIb3YACh I'paQUKOM, MPUBOAUTH NMPHUMEPHI PEIICHUS
YpaBHEHMUS.

Pemate cucremsl ABYX JIMHEHHBIX YPAaBHEHUMN C JABYMs IIEPEMEHHBIMU, B
TOM 4YHCIie TpaduuecK.

CocraBnaTe M pemaTh JIMHEHHOE YPAaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM IO YCJIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a41 I10JyYEHHBIN pe3yJIbTar.

Koopounamut u cpagpuxu. @ynukyuu
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N300paxaTh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOILIUE
3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alMCHIBATh YHCIIOBBHIE
MIPOMEKYTKHU Ha alre0pandeckom si3bIKe.

OTMmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 1O 33JaHHBIM KOOpPIMHATAM;
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk pyHkuuu y =Ix!.

OnuceiBaTh € TOMOIIBIO (YHKIHMM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHHE; LI€HA, KOJIMYECTBO, CTOMMOCTH;
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHHne PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod mpeAcTaBICHUs U aHalli3a HH(popMaIny;
U3BJIEKaTh M HWHTEPIPETUPOBaTh HHGOPMALMI0O U3 TpaQUKOB pealbHbIX
IIPOIIECCOB U 3aBUCHUMOCTEM.

8 kiace
Yucna u evluucnenusn

Hcnonb30BaTh HavaabHbIE MPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX
YHCeN JIsl CPaBHEHM S, OKPYTJICHHSI U BBIYMCIICHU; N300paXxaTh JeCTBUTENbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[TpuMmeHsTh MOHSATHE apUPMETHUYECKOTO KBAJPATHOTO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHM, MCIIONb3Yys MPU HEOOXOAWMOCTH KaJbKyJSATOP; BBIIOJIHATDH
npeoOpa3oBaHus BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3aMCH OOJIBIINX M MAJIbIX YUCEN C TOMOLIBIO I€CATHYHBIX
npoOeit u creneneit yucia 10.

Anzebpauueckue eviparxcenus

[IpuMeHsATh TOHSITUE CTENEHU C IEJIbIM I0Ka3aTesieM, BBINOJHATD
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIIUX CTENEHH C LEIbIM TOKa3aTEeJIEM.

BEBIONHATE TOX/IECTBEHHBIE MPEOOPA30BaHMsI PALIMOHATIBLHBIX BBIPAXKEHUN

Ha OCHOBE MPaBWI JCUCTBUN HAJl MHOTOUJICHAMH U aJIreOpandecKUMu APOOSIMHU.
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PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOKUTEIIN.

[TpumensTs mpeoOpa3zoBaHUs BBIPAXKEHHUM A PEIICHUs PA3TUYHbBIX 33734
U3 MaTEMATHKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Ypaeunenus u nepagencmea

Pewiats nuHeliHbIE, KBaAPATHBIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHU A,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM 4YHCJIE€ C MPUMEHEHHEM rpapuyecKux MpeAcTaBiIeHUil (ycTaHaBIMBATh,
MMEET JIM YPABHEHUE MJIM CUCTEMA YPABHEHUN PEILICHMUS, €CIIM UMEET, TO CKOJIBKO,
U 1p.).

[TepexonuThk OT cioBecHOM (HOPMYJIHUPOBKHU 33Jaud K €€ anreOpandeckoin
MOJENN C TOMOIIBIO COCTAaBJIEHUS YPAaBHEHUS WM CHUCTEMBI YpPaBHEHUU,
UHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM IIOJyYEHHBIN
pe3yJbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLEHKH;
pelmaTh JUHEHHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOW M UX CHUCTEMBI;, 1aBaTh
rpauyuecKyr0 WIUTIOCTPALMI0 MHOXECTBA PEIIEHU HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dynkuyuu

[ToHnMaTh U UCTIOIB30BATh (PYHKIIMOHAIbHBIE MOHATUSA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHUS); OINpENessaTh 3HAaUeHHE (PYHKUIUU MO 3HAYEHUIO
aprymMeHTa; ONpeaesTh CBOMCTBA QYHKLINHU 10 €€ rpaduKy.

CtpouTh rpaduKu 3IeMeHTapHbIX QyHKIMI Buaa Y = X2, Yy =x3,y = /x,
y =Ix|; omuchIBaTh CBOMCTBA YMCIOBOM (hYHKIINHU 110 €€ TpaduKy.

9 kiace
Yucna u évtuucnenusn
CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

Boinonusate apudmernueckue OEHCTBHS € PalMOHAJIBHBIMU YHUCIaMH,
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coueras YCTHbIE M IIMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UPpaLUOHATBHBIMH YUCIAMHU.

HaxonnuTp 3Ha4YeHMs] CTENEHEH C LENBIMU IIOKA3aTesIMU U KOPHEH;
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKECHHIA.

OKpyrasTe NEUCTBUTEIBHBIC YHCIIA, BBIIOJIHATH NPUKHUIKY PpE3yJbTara
BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

Ypaeunenusa u nepagencmea

Pemare nuHeVHbIE W KBaJpaTHBIC YPaBHEHUS, YPABHEHHUs, CBOJSIIUECS K
HUM, IPOCTEUIINE TIPOOHO-pAIIIOHATBHBIEC YPABHEHUS.

Pemats cuctempl AByX JMHEWHBIX YPABHEHUW C JIBYMSI MEPEMEHHBIMUA U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3aJauu aiareOpanyeckuM CIoco0OM € TMOMOIIBIO
COCTABJICHMSI YPaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUHU C ABYMS IEPEMEHHBIMH.

[IpoBOIMTE NMPOCTEMIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHMIA,
B TOM 4YHUCJIE€ C NPUMEHEHHEM TrpapuyecKuxX MpeACcTaBiIeHU (yCTaHaBIUBATh,
MMEET JIM YPaBHEHUE WA CUCTEMA YPABHEHUI PELIEHUS, €CJIM UMEET, TO CKOJIBKO,
v 1p.).

Pemarp nuHelHble HEpaBEHCTBA, KBaJlpaTHbIE HEPaBEHCTBA; M300pakaTh
pelIeHre HEpaBeHCTB HAa YHUCIIOBOW IPSMOM, 3aIIMCHIBATH PELICHUE C IIOMOILBIO
CUMBOJIOB.

Pemate cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO; H300pakaThb pEUIEHUE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILICHUN Pa3IUYHbIX 337a4.

Dynkyuu

Pacno3naBaTh GyHKIMM U3YYeHHBIX BUIOB. [[0Ka3bpIBaTh CXeMaTHYECKU

pacnojoKeHue Ha KOOPAWHATHOU TIIOCKOCTH rpadukoB GyHkiumii Buaa: y = KX,

y = kx + b,y = X%y = +/x, y=IX| B 3aBUCHUMOCTH OT 3HAUEHUI
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K03 UIIUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

CtpouTs 1 n300paxkarb CXeMaTHUYECKH rpaQuKu KBaJApaTHUHBIX (QYHKIIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMM 110 UX TpaduKaM.

Pacno3naBate KBagpatuyHylo (QyHKIMIO 10 QopMmyiie, NPUBOAUTH
IpUMEpPBI KBaIPaTUUHbIX (PYHKIUH U3 pealbHON )KU3HU, PU3UKU, TEOMETPUU.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacno3naBaTh apuMeTHYECKyI0 M TEOMETPUUYECKYI0 NPOrPEeCcCUu Mpu
PasHbIX COCO0AX 3a7aHMsl.

BBINONMHATE BBIUMCICHHS C HCIONb30BaHHEM (QopMyn N-ro UjeHa
apu(PpMETUIECKON U T€OMETPUUECKOU MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4jaeHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPIUHATHOM
IUIOCKOCTH.

Pemarp 3aaun, cBA3aHHBIE C YUCIOBBIMH MOCIEAOBATEILHOCTMHU, B TOM
YuCIIe 3a/1a4M U3 peasibHOM KU3HU (C UCIOIb30BaHUEM KaIbKYyJIATOPa, HUPPOBBIX

TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChI
padoThI padoThI
1 Yucna 1 BEIUKUCICHUS. o5 1 bubnunorexa LIOK
ParroHaibHbIe YHCIIa https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PABHEHM I HepaBeHCTEa 20 L https://m.eds00.ru/7f415b90
bubnunoreka LIOK
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 https://m.eds00.ru/7f415b90
. - ot 5 1 bubnunoreka LIOK
OBTOPCHHE H ODODIIEHHE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME

25



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /it Kontpoabnbie | IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 Yucna u Beraucienus. KBagparusie 15 bubmoteka [IOK
KOpHH https://m.edsoo.ru/7f417af8
5 UYucna u Beruncienus. CTeneHs ¢ HeabiM 7 bu6moreka LIOK
okasaresem https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKCHUS. 5 1 bubmmoreka [JOK
KBaznpaTHblii TpéXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 Bbu6moteka [IOK
Anre6pandeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBajpaTHbIe 15 1 bubnnorexa [{OK
ypaBHEHHs https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 bubmmoreka HOK
ypaBHEHui https://m.edsoo.ru/7f417af8
; v q 12 1 bubmuoreka [IOK
paBHeHHMS 1 HepaBeHCTBA. HepaBeHCTBa https://m.edsoo.ru/7f417af8
8 o o 5 bubnuoreka [{OK
YHICHHH. CHOBHPIC O https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 Oyukuuu. Yucnosble QyHKIUH 9

https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bubnmoreka [IOK
https://m.edsoo.ru/7f417af8

10 [ToBTOpeHME U 0600IIEHNE 6 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 > 0
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https://m.edsoo.ru/7f417af8

9 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

KonTpoabubie | IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Yucna v BBIYUCIICHHUS. bu6nmmoreka [IOK
1 . 9 1
JleliCTBUTEIIbHBIE YHCIIA https://m.edso0.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y pABHEHUS Bbu6mmoteka [JOK
2 . . 14 1
C OJIHO} TepeMeHHOi https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHHi https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBeHcTBa https://m.edso0.ru/7f419d08
c o 16 1 bubnunoreka LIOK
YHIHH https://m.edsoo.ru/7f419d08
6 q 15 1 bubmmoreka IIOK
MICTIOBRIC HOCHCAOBATEALHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, 18 1 bubnmoreka [JOK
CHCTeMaTH3aNus 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 7
ITPOIT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 9 knacc/ Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JILA.,
Mapnaxaesa E.JI., O01miecTBO ¢ orpannyeHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «/31aTENhCTBO
«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Mopakosuu A.T.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

https://fipi.ru/?ysclid=In8hq03n6z967645579

denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE HAYUYHOE YUPEXKICHHUE
«DenepanbHblii THCTUTYT MEAArOTMUYECKUX U3MEPEHUI 3aHUMAECTCS
UCCJIEIOBAHUSIMU B 00JIACTH OLIEHKHU KayecTBa 00pa3oBaHus. YupeauTeneM
uHCcTUTyTA BisieTcs DenepanbHas ciryx6a 1mo Haa30py B chepe oOpa3oBaHus U
Hayku Poccutickoit denepannu (Pocodpuanzop).

https://fioco.ru/

denepanbHOE TOCYAapCTBEHHOE 010 KETHOE yupekaeHue «DenepanbHblii
WHCTUTYT OIIEHKH KauecTBa oOpazoBanus» (PHMOKO)
https://edsoo.ru/?ysclid=In8hrv284w585512722

Enunoe coneprxanue obmero oopasoBaHus



