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AHHOTALUA K padoyeil nporpamme y4eOHOro npeamera Maremaruka B 7-
9 ky1acca Ha yriry0JIeCHHOM yPOBHe.

Pabouas mporpaMma 1mo MareMaTuke yriayOoJaE€HHOTO YPOBHS JIJIsl 00yJaronuxcs 7—
9 kiaccoB pazpaboraHa Ha ocHoBe DenepambHOrO rOCYAapCTBEHHOTO 00pa30BATEIHHOTO
CTaHJapTa OCHOBHOTO 0OIIero oOpa3oBaHHWS ¢ YYETOM W COBPEMEHHBIX MHPOBBIX
TpeOOBaHUN, TPEIBABIICMBIX K MaTEMaTHYSCKOMY O0pa3oBaHWIO, W  TPaJULIHAN
poccHiickoro  oOpa3oBaHHs, KOTOpPbIE  OOECICYMBAIOT  OBJIAJCHUEC  KIIFOYCBBIMHU
KOMIIETCHITUSMH, COCTABJISIIOIIIUMU  OCHOBY JUIS  HENPEPBIBHOIO 00pa3oBaHUSA U
CaMOpa3BUTHS, a TakKe IEJOCTHOCTh  OOMIEKYJIbTYpHOTO, JIMYHOCTHOTO U
MO3HABATEIBLHOTO pPa3BUTHUS oOOydarommuxcs. B paboueil mporpamme ydTeHbl UAEU U
nosiokenust KoHuenmuu pa3BuUTHS MaTeMaTH4Yeckoro oOpasoBaHusi B Poccuiickoit
denepanui.

B snoxy mudpoBoii Tpanchopmaiuu Bcex cdep UeToBeUEeCKOW AesITeNIbHOCTH
HEBO3MOXXHO  CTaTh  OOpa30BaHHBIM  COBPEMEHHBIM  4YeJlOBEeKOM 0Oe3  6a30Boi
MaTEMaTUYECKOM MOJITOTOBKH. Y3K€ B IIKOJIE MAaTEMAaTHKa CIYXHUT OMOPHBIM MPEIMETOM
JUISE WM3YYEHHUS] CMEXKHBIX IUCIUIUIMH, a TOCJE IIKOJbl PEaTbHON HE0O0XOAMMOCTHIO
CTAaHOBUTCS  HEMPEphIBHOE O00pa3oBaHHME, 4dYTO TpeOyeT IOJTHOICHHON  0a30BOM
o011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YKCJIE M MaTEeMAaTHYECKOW. DTO 00YCIOBICHO
TEM, YTO B HAIIA JHU PACTET YUCIO TMPOQPECCUil, CBSI3AHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHUEM MAaTEMATUKU: U B chepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTUUECCKUX
o0nacTsaX, U Jake B TyMaHUTApHbIX cdepax. Takum oOpa3oM, KPyr MIKOJIBHUKOB, IS
KOTOPBIX MaTeMaTHKa MOKET CTaTh B OYyIIeM 3HAYMMBIM MPEIMETOM HE TOJIBKO C TOUKH
3peHus e TpPUMEHEHHS B JKU3HH, HO W B MNPOPECCHOHAIBHON JeATEIHHOCTH,
pacimpseTcs.

[IpakTrueckass MONE3HOCTh MAaTEMAaTHKH OOYCIOBIEHA TeM, 4TO €€ MpeaMeTOM
SABISIOTCS (PYyHIaMEHTAIbHBIE CTPYKTYpPhl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC OTHOIICHUS OT TMPOCTEHINNX, YCBAaWBAaeMbIX B HEMOCPEICTBEHHOM
OTIBITE, 0 JOCTATOYHO CJIOKHBIX, HEOOXOTUMBIX ISl Pa3BUTHS HAYYHBIX U TIPHKIATHBIX
uaei. be3 KOHKPETHBIX MaTeMaTHYeCKHX 3HAHWHM 3aTPYAHEHO TOHMMAaHHWE MPUHIIUIIOB
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YCTPOMCTBA M HCHOJIB30BAHHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE W HHTEPIPETAIUSI
pa3HOOOpa3HOM  COLMAJIbHOM,  HSKOHOMHUYECKOW,  IMOJUTUYECKOM  HH(pOpMAaIMH,
Manodp(eKTUBHA TOBCEIHEBHAs MpaKTHYECKas MeATENbHOCTh. KakoMy deIoBEeKy B
CBOCH XU3HU TPUXOJUTCS BBHIMONHITH PACUEThl M COCTABISATH AITOPUTMBI, HAXOAUTHh U
MPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUYSCKUMU MPUEMAMU TEOMETPUIECKIUX U3MEPEHUH U
MOCTPOCHUH, YUTaTh HWH(OpPMAIHMIO, MPEICTAaBICHHYIO B BHIEC TaOmuWIl, AUMarpaMMm |
rpavKoB, XUTh B YCIOBUSAX HEOMPEACIEHHOCTH U MOHUMATh BEPOATHOCTHBIN XapaKTep
CITy4alHBIX COOBITUH.

OMHOBpPEMEHHO C paciiupeHreM chep MpUMEHEHUS MAaTeMaTHKA B COBPEMEHHOM
obmiectBe BcE Oojee BaKHBIM CTAaHOBUTCS MaTEMaTHUYECKHHA CTUJIb MBIIUICHHS,
NPOSIBISIIONINIICS B OMpPENEJICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTeMaTUKH B apceHall MPHUEMOB W METOJIOB MBIIUICHUS YEIIOBEKa €CTECTBCHHBIM
00pa30oM BKITIOUYAIOTCS MHIYKIUS U ACIYKIUS, 0000IICHNe ¥ KOHKPETH3AIMs, aHAIN3 U
CHHTE3, KiaccH(HKaIWs W CUCTeMaTu3anus, a0CTparupoBaHue W aHAIOTHA. OOBEKTHI
MaTeMAaTUYECKUX YMO3aKIIOUEHUH, TpaBWJia WX KOHCTPYHPOBAHUS PaCKPBIBAIOT
MEXaHU3M JIOTHUECKUX MMOCTPOCHHM, CIIOCOOCTBYIOT BEIPa0OTKE YMEHHS (POPMYIHPOBATH,
00OCHOBBIBATh U JIOKA3bIBaTh CYXKIACHUS, TEM CAMbIM Pa3BUBAIOT JIOTMYECKOE MBIIIJICHUE.
Benymass posb mpUHAANEKUT MaTeMaTUKe U B (POPMUPOBAHUHU AITOPUTMHUUYECKON
KOMITOHEHTHI MBIIUICHHUS] U BOCIIUTAHUM YMEHHUM JEMCTBOBATH MO 3aJlaHHBIM aJTOpUTMaM,
COBEPIIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpoliecce peenus 3amad —
OCHOBHOW Y4YeOHOM JeATEIbHOCTH HA YpOKaX MAaTeMaTHKd — Pa3BUBAIOTCS TaKKe
TBOpUYECKas ¥ MPUKIIAIHAS CTOPOHBI MBILIICHUSI.

OOyuenue maremaTuke MaET BO3MOXKHOCTh Pa3BUBATh Y OOYYaIOIIUXCS TOYHYIO,
palMoHaIbHYI0O W HMH(POPMATHUBHYIO peYb, yMEHHE OTOMpaTh HaubOoJee MOIXOMSAIINe
SA3BIKOBBIC, CHUMBOJIMYECKHE, TpaduiyecKue CpeNCcTBa JUIsl BBIPAXKECHHS CYXKICHHH U
HATJISTHOTO WX MPECTaBICHUS.

HeoOxoaumbpIM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUU
ABJIsIeTCS o0lIee 3HAKOMCTBO C METOJJaMU MO3HAHUS JEeHCTBUTEILHOCTH, IPEJICTABICHUE O
npeaIMeTe U METoAaX MaTeMaTHK{, MX OTJIMYMIl OT METOJOB JPYIMX €CTECTBEHHBIX U
T'YMaHUTapHBIX HayK, 00 0COOCHHOCTSIX MPUMEHEHUS MATEMATHKH ISl PEIICHUS HAyYHBIX
U IPUKIIATHBIX 331a4. Takum oOpa3oM, MaTeMaTHyecKoe 00pa30BaHNnEe BHOCUT CBOM BKJIA
B (hopMupoBaHUE OOIIEH KYIbTYphl YEIOBEKA.

W3ydyeHne MaTeMaTUKH TakXe CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
YeloBeKa, MOHMMAHMIO KpPacoThl M U3AIIECTBA MAaTeMaTHYECKUX PaCCYKICHUM,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.



B coorBerctBun ¢ KoHnenmuedl pa3BUTHS MaTEMaTUYECKOTO OOpa3OBaHMs B
Poccuiickoit @enepanuid MareMaTHYeCKoe 00pa3oBaHUE JODKHO PEllaTh, B YaCTHOCTH,
3alayu  00ecCleYeHUs] CTPaHbl BBIMTYCKHHMKAaMH, MaTE€MaTUYeCcKas MOATOTOBKA KOTOPBIX
JOCTaTOYHA JJisl TMPOJOJDKEHHUsS OOpa3oBaHMsSI B PAa3IUYHBIX HANpaBJICHUSX, BKJIIOYas
MaTeMaTU4YecKue HccieoBanus, pabory B cdepe HHYOPMALMOHHBIX TEXHOJOTHIA,
MIPENOJAABAHUE MATEMATHUKA M ApP., C OAHOW CTOPOHBI, U NPUMEHEHUE MATEMaTUKH B
JIPYTUX HayKax, B MH)KEHEPHO TEXHOJOTUYECKON U COLMAIBHON cepe ¢ Ipyroil CTOPOHHI.
st obecrnieueHUss JOCTUKEHHUS COOTBETCTBYIOUIEH STUM 3ajjayaM MaTeMaTHUYeCKON
NOJIFOTOBKM O0ydYaromuxcs, s YJOBIETBOPEHUS HMX 3alpoCOB U BO3MOMKHOCTEH
OpelHa3HaueHa MporpaMMa YrJIyOJI€HHOro M3yueHus wmartemaTtuku. [Iporpamma
yriayOia€HHOro YpOBHS Na€T BO3MOXHOCTh PACUIMPUTh U YIAyOUTh KPYr HU3ydaeMbIX
BOMPOCOB, CO37aTh OOJIEE LEIOCTHOE MPEICTaBICHUE O CUCTEME MaTeMaTHUYEeCKIX 3HAaHUM,
chopmupoBaTh 0oJsiee YCTOWYUBBIC U OCO3HAHHBIC YMCHHUS.

esu 1 ocobeHHOCTH N3yUeHHs Y4eOHOro nmpeamera «MaremaTuka» Ha
yriy0JéHHOM ypoBHE. 7—9 Ki1acchl

HpI/IOpI/ITeTHBIMI/I OCIsIMHA O6y‘IGHI/IH MaTeMaTuke B 7—9 Kiraccax SBJISIOTCS:

- ¢dopMHpOBaHUE IIEHTPAJIbHBIX MAaTeMaTHYECKUX TOHATHH (4MCliOo, BEIUYHMHA,
reoMeTpuueckass ¢urypa, IepeMeHHas, BEPOATHOCTh, (YHKIMs), 00ecIeuynBarOMMNX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30BaHusl 00y4arOINXCS;

- MOJBEJICHHE YYalluXCsl Ha JOCTYIMHOM [Jii HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEMaTUKA W OKPYKAIOIIET0 MHpa, IMOHUMAaHWE MATEMaTHKH Kak 4YacTu oOiei
KyJIbTYpbl YEJIOBEUECTBA;

- pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN y4aluxcs, MO3HABATEIHLHOM
AKTUBHOCTHM, HWCCJIEAOBATEIIbCKUX YMEHHUHM, KPUTUYHOCTH MBILUICHUS, HHTEpeca K
M3yYECHUIO MAaTEMATHKU,

- ¢dopmupoBanne  (QYHKIIMOHATBHOM  MaTeMaTHYECKOWM  TI'PAMOTHOCTH:  YMEHUSA
pacno3HaBaTh MPOSBICHHUS MAaTEeMaTHYECKUX MOHATHN, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTYallUSIX W MPU HU3YYEHUU JPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBIICHUS 3aBUCUMOCTE W 3aKOHOMEPHOCTEH, (QOpMynmHpOBaTh WX Ha SA3BIKE
MaTeMaTUKd M  CO3[aBaTh MaTeMaTUYECKUE MOJENU, MPUMEHITh OCBOEHHBIN
MaTreMaTU4eCcKUil  ammapaT JUuisi  pEeHIeHUs  MNPAKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJYUYECHHBIEC PE3YJIbTaTHI.

OCHOBHBIE JIMHUU COJIEp)KaHUS Kypca maremaTuku B 7—9 kmaccax: «Yucma u
BBIUUCIICHUSA», «Anredpa»  («AnreOpanveckue  BbIpaXeHUs», «YpaBHEHUS U
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HepaBeHCTBa»), «DyHkiumn», «l'eomerpus («['eomerpuueckue (Uryppl U UX CBOWCTBAY,
«M3mepeHne reoMeTpuYeCKUX BEIUYUHY), «BepoATHOCTh U CTaTUCTUKa». [[aHHbIE TMHUU
pa3BHBAIOTCA MapajulesIbHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOM MPUPOJON U
TpaaULIMSIMK, OJHAKO HE HE3aBUCUMO OJHA OT JpYyrod, a B TECHOM KOHTAaKTE H
B3aumonenctun. Kpome 3Toro, wux oOBEAUHSET JIOTMYECKas COCTaBJISIOLIAs,
TPaAULIMOHHO IIPUCYIIAsi MaTEMAaTUKE U IIPOHU3BIBAIOLIAs BCE MAaTEMAaTUUYECKUE KYpPCHI U
conepxkarenbuble JguHUU. CdopmynupoBanHoe B DenepanbHOM TOCYAAPCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe TPeOOBAHHE «YyMETb CBOOOJHO ONEPUPOBATH MOHATUSIMU:
ONpeJieieHre, aKCMOMa, TeopeMa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKU
YTBEp)KJIEHUN, OOpaTHOE M MPOTHUBOMOJOXHOE YTBEPKIACHUS; YMEHHUE MPUBOJIUTH
IpUMEPbl U KOHTPIPUMEPHI; YMEHHUE BBIBOJUTH (DOPMYJIbI U POBOAMTH JI0KA3aTeNIbCTBA, B
TOM YHUCJIE METOJOM OT IIPOTUBHOIO U METOJOM MAaTEMAaTUYECKOU UHIAYKIIUM» OTHOCUTCS
KO BCEM Kypcam, a (OopMHUpOBaHHE JIOTUUECKUX YMEHUN pacrnpenenseTcss 0 BCEM rojam
oOy4eHUsI.

Copnepxanue  o0Opa3oBaHUsl, COOTBETCTBYIOUIEE IMPEAMETHBIM  pe3yJbTaTaM
OCBOEHHUS paboueil MporpaMMbl, paclpeeEHHBIM 10 ToJjaM 00y4YeHUs], CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIPOCaM O0yYaroIiuecs
oOpamanuch HEOAHOKPAaTHO, 4YTOObI OBJIAJEHUE MATEMATUYECKUMHU MOHATUSIMU U
HaBbIKAMU OCYILECTBIISIOCH IIOCJIEI0BATEIILHO U
[OCTYNaTeIbHO, C COONIOJICHHEM MpPUHIUIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOLIyI0 CHCTEMY MAaTeMaTHYECKUX IMpeICTaBICHUM oOydaromuxcs,
paciupsis ¥ yrayO0ssis e€, o0pa3yst IpoYHble MHO)KECTBEHHBIE CBSA3H.

Mecto yueOHOro npeamera «MareMaTuka» Ha yriiy0JéHHOM YPOBHE B y4eOHOM
ia”e. 7—9 kjaaccol

B coorBerctBUM ¢ @DenepanbHbIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00IIero o0Opa3oBaHUs MaTeMaTHKa SBIAETCS 0053aTeIbHBIM
MpeIMETOM Ha JaHHOM ypOBHE O0Opa3oBaHWsA M HM3ydaeTcs Ha yriayOJ€HHOM ypOBHE B
pamMKax CHeAyrommMX ydeOHBIX KypcoB: «Anrebpa», «['eomerpus», «BepositHOCTh U
CTaTUCTUKA.

Hacrosimie#t mporpamMMoii mpemycMaTpUBAeTCsl BBIJCICHHE B Y4EeOHOM IIaHE Ha
M3yYEHHE MAaTEeMaTUKU B 7—9 Kilaccax 8 y4eOHBIX YAaCOB B HEAEIIO B TEUEHUE KaXKJOTO
roja oOydenus, Bcero 816 y4eOHbBIX 4acoB.

Tematnueckoe MIaHUPOBAHUE YUYEOHBIX KYpCOB U PEKOMEHIyeMOE pacrpeeiecHue
y4eOHOr0 BpEMEHHU ISl HM3YyUYEHHsS] OTIENbHBIX TEM, MPEJIOKEHHbIE B HACTOSIIEH
porpaMMe, HaJ0 pPacCMAaTpUBaTh KaK MPUMEPHBIE OPUEHTHPHI B MOMOIIb YYHUTEIIO.

VYuutens paboueil mporpaMmsbl BIPaBe YBEJIUUYUTh WM YMEHBIIUTH MPEIOKEHHOE YUCIIO0
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y4eOHBIX YacoB Ha TeMY, YTOObI YINIYOUThCS B TEMATUKY, 0oJjiee 3aMHTEPECOBABILYIO
YYEHHMKOB, WJIM HalpaBUTh YCWIMS Ha TMpeojosieHne 3arpyaHeHuil. KomauuecTtBo
MIPOBEPOYHBIX PAOOT (TEMATUUYECKUIN U UTOTOBBI KOHTPOJIb KAYECTBA YCBOEHUS yU€OHOTO
Marepualia) U UX TUM (CaMOCTOSITeNIbHbIE M KOHTPOJbHBIE paOOThI, TECThI) OCTAIOTCS Ha
yCMOTpEeHUe yuutens. Takke y4uTelb BOPABE YBEIMYWUTh MM YMEHBUIUTH YHCIO
y4eOHBIX YacoB, OTBEIEHHBIX B MporpaMMe Ha 0000lLIeHHEe, TOBTOPEHHUE,
CUCTEMaTH3alMI0 3HAaHUN oOydaromuxcs. EJUHCTBEHHBIM, HO MPUHUMUIIKAIBHO Ba)KHBIM
KpUTEpUEM SIBISIETCS JOCTUXKEHUE PE3yNbTaTOB OOY4YEHHUs, yKa3aHHBIX B HacTOsLIEH
nporpaMme.



HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBJISIETCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oOO0ecleunBaeT M3Y4Y€HUE JPYruxX AUCHUIUIMH KaK €CTECTBEHHO-HAyYHOIo, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOEHHE HEOOXOIUMO JIJIsl MPOJOJKEHHs] 00pa30BaHUs U IS
MOBCEAHEBHON >ku3HU. Pa3BuTue y oOydarmomMXcs Hay4dHbIX MPEACTAaBICHUN O
MPOUCXOKACHUN U CYIIHOCTH alNreOpandecKkux aOCTpakiuii, crnoco0e OTpa)KeHHUs
MaTeMaTHUYEeCKONW HAayKOW SBJICHUH M TPOIIECCOB B TMPHUPOJIE U OOIIECTBE, POJIH
MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM IIO3HAHWUU U B MPAKTHUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PECHHUS U KAYECTB MBIIIJICHUS, HEOOXOAMMBIX s
ajanTallid B COBpeMEHHOM ImdpoBoM obmiectBe. M3ydyeHue anreOpbl oOecrieunBaeT
pa3BUTHE YMEHUs HaONIOJaTh, CpPaBHUBATh, HAXOJHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM
NeHCcTBHs, BBIBOJBI, (opMymnupoBaTh yTBepkaeHus. (OcBoeHHE Kypca anreOpbl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarOIIUXCS: OHU UCIOJIb3YIOT
NEAYKTUBHbIE W HWHIYKTUBHBIE pPacCyXIeHHUs, o0000IIeHne U KOHKPETU3AIHIO,
abctparupoBanue M aHajoruto. O0ydeHue anredpe npeznoyaraeT 3HAUUTEIbHBIA 00BEM
CaMOCTOSITEIILHON NIEATETbHOCTH OO0YYalolINUXCsl, TMOATOMY CaMOCTOSATEIbHOE pEeIlIeHUe
3a/1ay 0Oy4YarOIIUMHUCS SIBJISETCS pealin3alueil AesITeIbHOCTHOTO MPUHIINIA O0yUYEHUS.

B crpykrype mporpammbl ydeObHOro Kypca «Anredpa» yriayOa€HHOrO H3yYCHHS
OCHOBHOE€ MECTO 3aHMMAIOT COAEpKaTelabHO-MeToAuYecKkre JMHUM: «Yucna u
BBIUUCIICHUS», «ANTeOpandecKkue BBIpAKCHHS», «YPaBHEHUS UM  HEPABEHCTBAY,
«DOyHkuum». Kaxnas U3 3THX COIEpKATEIbHO-METOAUYECKUX JIMHUWA PAa3BUBACTCS Ha
MPOTSHKEHUN TPEX JIET M3YUYEHHsS Kypca, B3aUMOJCUCTBYS C IPYTMMH €ro JUHHUSIMU. B
XOJIe U3yUYeHUsI Kypca 00ydaromMMCs MPUXOUTCS JIOTUYECKH PACCYkAAaTh, UCTIOIH30BaTh
TEOPETUKO-MHOKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B MporpamMmy ydeOHOTOo Kypca
«Anrebpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTABICHHBIE BO BCEX OCHOBHBIX
paszmenax — MaTeMaTHM4ecKoro  oOpa3oBaHHMs W CIOCOOCTBYIONIME  OBJAJACHHIO
O0Oy4JaromMMHCS OCHOB YHHMBEPCAJTbHOTO MaTeMaTH4ecKOro s3bika. CopepkaTenbHOU U
CTPYKTYPHOH  OCOOCHHOCTBhIO  y4eOHOTO  Kypca  «Anrebpa»  SBISETCA  €r0
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nUHUA «YuCHa M BBIYUCICHUS CIYKUT OCHOBOM JJIsi JajJbHEUIIIETro
M3YUYCHUSI MAaTeMaTUKHU, CIOCOOCTBYET Pa3BUTUI0O Yy OOydYaromuxcs JOTHYECKOTo
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS  TMOJb30BaThCA  alNTOPUTMAMHU, a  TaKxKe
MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJii MOBCEIHEBHOM KU3HHU.
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Pa3BuTue MOHATHS O YHUCIE HAa YPOBHE OCHOBHOI'O OOHIEr0 OOpa3oBaHUs CBA3aHO C
pPaMOHAIBHBIMU W UPPALMOHAIBHBIMM YHCIAMU, (POPMUPOBAHHEM MPEJCTABICHUN O
JNEHUCTBUTENBHOM YHKCIE. 3aBEPIICHNE OCBOEHUS YMCIOBOW JIMHUM OTHECEHO K CpEeIHEMY
o01remMy 00pa3oBaHUIO.

Copepxxanue AByX aireOpanvyeckux JUHUA — «AJreOpanyeckue BBIPAXKECHUS» U
«YpaBHEHHMsSI W HEPaBEHCTBa» CHOCOOCTBYeT (HOPMUPOBAHUIO Yy OOydYaromMUXCs
MaTeMaTUYeCcKOro amnmnapara, HeOOXOAUMOTO AJId pelIeHUs 3a]ad MaTeMaTHKH, CMEXHBIX
OpeIMETOB M OKpyKarolel peanbHOCTH. Ha ypoBHE OCHOBHOro o01iero odpa3oBaHUs
yuyeOHBIM MaTepuan TpYNIUPYEeTCsl BOKPYr palUMOHAIbHBIX BbIpaXxeHUU. AnreOpa
JEMOHCTPUPYET 3HAYCHUE MaTEeMaTHUKW KakK s3blKa JJisi MOCTPOCHMSI MaTeMaTUYECKHUX
MojieNiel, ONUCaHusl MPOIIECCOB U SBJIEHUN peanbHOro Mupa. B 3amaun oOyuenus anredpe
BXOJSAT TaKXe JajibHEHIIee pa3BUTHE AJTOPUTMUYECKOTO MBILUICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JJII OCBOCHHUSI Kypca MHQOPMATHUKH, U OBJAJ€HUE HABbIKAMU JEAYKTHUBHBIX
paccyxnenuii. IIpeoOpazoBaHre CHMBOJBHBIX (OPM  CHOCOOCTBYET  Pa3BUTHIO
BOOOpaXeHHUs, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copnepxanue (QyHKIIMOHATBHO-TpapUuecKoi JIMHUM HAIeICHO Ha TMOJy4YeHUe
oOyyarouuMucs 3HaHUN O (YHKIUSAX Kak BaKHEHIIEH MaTeMaTW4ecKoW MOJeNu s
ONHCAaHUS U MCCIEAOBaHUS PA3HOOOPA3HBIX IPOLIECCOB U SBJICHUNH B MPUPOJE MU
obmectBe. M3ydeHue marepuana CIOCOOCTBYET pPAa3BUTHIO y OOYyYaOUIUXCA YMEHUS
UCMOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKAa MAaTEMAaTHKH — CJIOBECHOTO,
CHUMBOJIMYECKOT0, IrpauecKoro, BHOCUT BKJIaja B (OPMUPOBAHME MPEACTABICHUI O posin
MaTeMAaTUKU B Pa3BUTUU LIUBWIN3ALMU U KYJIBTYPBI.

VYrny6néHublii Kypc aireOpbl XapakTepU3yeTcsi H3YYEHHEM JONOJHUTENIBHOTO
TEOPETUUECKOTO amnmapaTta M CBA3aHHBIX C HHUM METOJIOB pelleHus 3ajad. Anrebpa
ABIISIETCSL SI3BIKOM JUUIsl ONUCAHMUsI OOBEKTOB M 3aKOHOMEPHOCTEW, CIIY>)KUT OCHOBOM
MaTeMaTHuyeckoro wmojeiaupoBanus. Ilpu 3ToM camu  0OBEKTHI MaTeMaTUYECKUX
YMO3aKJIIOUEHUH U TPUHATHIE B anreOpe mpaBuiia UX KOHCTPYHPOBAHMS CIIOCOOCTBYIOT
(GopMupoBaHUI0O yMEHUII OOOCHOBBIBaTH U  JIOKa3bIBaTh CYXKJIEHUS, pPa3BUBAIOT
MaTE€MaTUYECKYI0 MHTYULHIO, KPaTKO M HArJAHO PACKpBIBAIOT MEXAHU3M JIOTUYECKHX
IIOCTPOEHUH W y4aT MX NMpUMEHEHHI0. Tem caMbiM anredpa 3aHMMAET OJHO M3 BEAYIIHUX
MeCT B (H)OPMHUPOBAHNN HAYYHO-TEOPETHUYECKOIO MBIIUICHHUS 00yYarOIUXCSl.

CornacHo ydueOHOMY TIaHy B 7-9 Kiaccax m3ydaercss ydeOHBIM Kypc «Anrebpay,
KOTOpPBI BKJIIOYAaeT CJEAYIOIIME OCHOBHBIE paslensl cojepxkaHud: «Yucma wu
BBIUHMCIICHUA», «ANreOpanyeckue BBIPAXKECHHS», «YpPaBHEHUS M  HEPABEHCTBay,
«DYHKIAW.



Ha u3ydenne yueOHoro kypca «Anredpa» orBoaurca 408 yacos: B 7 knacce — 136
yacoB (4 yaca B HeJeno), B 8 kiacce — 136 gacoB (4 yaca B Heaemnro), B 9 kinacce — 136
4acoB (4 yaca B HEJIEJIO).
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COAEPKAHUE OBYYEHUA

7 KJIACC

Yucia 1 BBIYUCTEHUS

Panmonanshbie uncna. CpaBHEHHE, YIIOPSI0UUBAHUE U apUMETUUECKUE IEUCTBUS C
palMoOHaNIBHBIMU YKciaMu. YucmoBas npsiMasi, MOIyJIb YUCTIA.

CreneHb C HATypaJIbHBIM MOKa3aTeNeM M €€ CBOMCTBA. 3alKUCh YUCIA B ACCATUYHOU
MO3UIIMOHHOM CUCTEME CUHCIICHUSI.

Pemiennie TekcTOBBIX 3amau apudMeTHUECKUM crocoOom. Pemienue 3agady w3
peaTpbHOM TMpaKTUKU Ha YacTH, Ha JAPOOH, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN U
IPOMOPIMNA MNpHU PEIICHUH 3aj]a4, pelleHue 3ajad Ha JBIDKCHHE, PaboTy, MOKYIIKH,
HaJIOTH.

JenumocTs 1enbiX yncen. CBOMCTBa JSTUMOCTH.

IIpocThie u cocTaBHble yncaa. YETHbIE U HEYETHBIE uncna. [I[pu3Haku JeTMMOCTH Ha
2,4,8,5,3,6,9,10, 11. Ilpu3Haku 1eIUMOCTHA CYMMBI U TIPOU3BEICHUS LIEJIBIX YUCEII IPU
pELIeHUH 3aa4 C TPAKTUYECKUM COJICPIKAHUEM.

HauGonpmuit oOmuii neauTens W HaWMEHbIIee oO0Iee KpaTHOE JBYX 4YHCE].
B3aumHo nipocThie uncna. Anroput™m EBkiuza.

Jlenenue ¢ octaTkoM. Apru(METHYECKHE OTepaIiii HaJl OCTaTKaMH.

AJsireOpanyecKkue BbIpasKeHUs

Beipaxxenne ¢ nNepeMEHHbBIMH. 3HAUYCHHE BBIPAKEHUS C  MEPEMEHHBIMM.
[IpencraBneHne 3aBUCUMOCTH MEXK/Ty BETUYMHAMH B BUE (DOPMYIIHL.

ToxnectBo. ToxaecTBeHHBIE MpeoOpa3OBaHUs aNreOpanuecKux BBIPAKCHHI.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OHOYJIEH cTaHAAPTHOTO BU1a. CTEeNEHb OJJHOUWICHA.

MHorounensl. MHoOrowieH cranaaptHoro Bujaa. CteneHb MHorowieHa. Clio)KeHHE,
BBIYMTAHNE, YMHOXEHHUE U JIeJieHne MHOro4wIeHOB. [IpeoOpa3oBanue 1e10ro BEIpaKeHUS B
MHorowieH. Kopuu MHOrousieHa.

dopMyNbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH JIBYX
BBIpQKEHUM, KyO0 CyMMBI U Ky0 Pa3sHOCTH JIBYX BBIPa)KCHHMH, Pa3HOCTh KBaJIPaTOB JABYX
BBIPQKCHHUH, MPOU3BEICHUE PA3HOCTH M CYMMBI JBYX BBIpaXEHUM, CyMMa U Pa3HOCTh
KyOOB IBYX BBIpQ)KCHHH.

Pasnoxxenne MHOroujieHa Ha MHOXHUTENIH. BbiHeceHHE OOIEro MHOXKHTEIS 3a
CKOOKH. MeTo1 rpyNnInupOBKH.

YpaBHeHUsI 1 HEPAaBEeHCTBA
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VYpaBHenue ¢ oxHoil nepemeHHOM. KopeHp ypaBHeHus. CBOMCTBa ypaBHEHHU C
OJHOM IIepEeMEHHOU. PaBHOCWIBHOCTH YpAaBHEHUH. YpaBHEHHME KaK MaTeMaTU4yeCKas
MO/JIEJIb PEAJIbBHOU CUTYyaLUH.

JluHeriHOEe ypaBHEHHE C OJHOM MEPEMEHHOU. UHUCIO KOPHEU JIMHEMHOIO0 YpaBHEHUS.
Pemenune TEKCTOBBIX 3a7a4 C MOMOLIBIO JIMHEWHBIX ypaBHEHUH. JIMHENHOE ypaBHEHHE,
cozepKalee 3HaK MOJyJIA.

VYpaBHeHue c JBymsi nepeMeHHbIMH. ['paduk JMHEHHOro ypaBHEHHS C JBYMs
nepeMeHHbIMU. CHCTEeMbI JIMHEWHBIX YpaBHEHUU C IByMs nepeMeHHbIMH. ['paduueckuit
METOJ, PELIECHUSI CUCTEMBI JIMHEMHBIX YpPAaBHEHUM C JBYMs IEpEMEHHBIMHU. PelieHue
CUCTEM JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU METOJIOM IOJCTAHOBKU U METOJOM
cinoxeHus. Cucrema JByX JIMHEWHBIX YPaBHEHUW C JBYMsSI NEPEMEHHBIMU KAaK MOJEIb
pEaIbHON CUTYyaLIUH.

DyHKUUHA

KoopaunaTta Touku Ha npsmoil. YucinoBble MPOMEXYTKU. PaccTosiHME MEXTy NBYMS
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsimoyrosibHas cuctemMa KoopAuHAT. AOciucca U OpAMHATaA TOYKH Ha
KOOpAWHATHOW miockocTu. [Ipumepsl rpadgukoB, 3amaHHbIX (GopMyrnamu. YrteHue
rpaduKOB peasbHbIX 3aBUCUMOCTEH.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH MeXy BennuuHamu. [loustue ¢pynxiun. OyHkums
KaK MaTreMmaThueckas MoJielb peajbHOoro mporecca. OOnacTh omnpeaeseHus U 00JacTh
3HaueHnit ¢yHkuuu. CrnocoObl 3amanus ¢GyHkuuu. [padux  dyakuun. [loHsTHS
MakCUMyMa ¥ MHHHMYMa, BO3pacTaHuUs W YOBIBaHUS Ha TMpUMEpax peabHbIX
3aBUCUMOCTEH.

Jlunetinas ¢yukius, e€ cpoiictBa. ['paduk munerinon Gpynkuun. ['paduk dyHKImHM Y
= |X|. Kycouno-3agaHHbie (yHKIIHH.

8 KUIACC

Yucia v BbIYUCICHUS

KBagpatueie kopHH. ApudMeTHYECKUN KBaapaTHBIM KOPEHb M €ro CBOWCTBA.
[TonsTue upparmoHagbHOTrO uncia. J[elcTBUs ¢ upparmoHaaibHbIMU ynuciamu. CBoiicTBa
JNEUCTBHI C UppallMOHANbHBIMU YKcliaMi. CpaBHEHUE UPPALIMOHATBHBIX YHCEIL.

[IpencraBneHnss 0 paCHIMPEHUSIX YHMCIOBBIX MHOXECTB. MHOXKECTBA HATYyPAIbHBIX,
LEJbIX, pPalWOHAIBHBIX, JEUCTBUTENBbHBIX uncen. CpaBHeHwe uucen. YuUCIOBBIE
MIPOMEKYTKHU.
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HenictBust ¢ octatkamu. OcrtaTtku creneHeil. lIpumeHeHne OCTaTKoOB K pELICHHIO
YPAaBHEHHM B LEJIBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00BEKTOB OKpPYKAIOUIEr0 MUPA, JJIUTEIBHOCTD IIPOLIECCOB B OKPYKAIOLIEM
mupe. CTanaapTHBIA BUJ YHCIIA.

AJireOpanyecKue BbIpasKeHHU s

Anrebpanueckass apoOb. JlomycTUMble 3HAa4yeHUsi TMEPEMEHHBIX B JAPOOHO-
palMoOHANbHBIX BbIpakeHUsiX. OCHOBHOE CBOMCTBO anreOpaudeckoil apoou. CroxxeHue,
BbIUMTAHUE, YMHOXXEHUE U JIeJIeHue anredpanyeckux apoOeil. Boigenenue uenoi yacTtu
anredpanyeckon Jpoou.

PaunonanbHbie BblpakeHHs. ToXJAeCTBEHHblE MNpPeoOpa3OBaHMs PaLMOHATBHBIX
BBIPAKCHU.

JlonycTuMble ~ 3HAUYE€HUS  MEPEMEHHBIX B BBIPAXKEHUSX,  COAEpKALIUX
apuMeTHUYeCKue KBaJpaTHbIE KOPHU. TOXKIIECTBEHHbIE MpPeoOpa3oBaHUsl BBIPAKECHU,
coJiepKaiux apupmMeTnyecKkue KBaipaTHbIE KOPHHU.

CreneHb ¢ LenbIM MOKazaTeneM U e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpaXKeHUH,
COJIEPIKAILUX CTEIECHH.

YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHenune. Dopmyna KOpHEW KBaapaTHOro ypaBHeHusa. KomnnuecTBo
JNIEUCTBUTEIIBHBIX KOPHEM KBaJpaTHOro ypaBHeHus. Teopema Bwuera. YpaBHeHus,
CBOAMMBIE K JIMHEHHBIM YpaBHEHUSM WU K KBaJpaTHbIM ypaBHEeHHsM. KBanpaTHoe
ypaBHEHHE C MapaMmMeTpoM. PemieHue TEKCTOBBIX 3aJad C IOMOIIbIO KBaJIpaTHBIX
ypaBHEHUH.

JlpoOHO-parimoHaIbHBIE YpaBHEHHS. PereHue ApoOHO-palMoOHAIBHBIX YpaBHEHHM.
Pemenne TEKCTOBBIX 3a7ad C TOMOINBIO  JPOOHO-PAIMOHATBHBIX  ypaBHEHHIA.
['padrueckas uHTEpIIpETAIIUS YPABHEHUM C IBYMS IEPEMEHHBIMH.

Uucnosblie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaseHnctBo ¢ mnepemenHoil. Ctporue u Hectporue HepaBeHcTBa. CIIOKEHHE U
YMHOXEHHUE YHCIOBBIX HEpaBEHCTB. OLICHUBAHUE 3HAYEHUS BbIpakeHus. Jloka3aTenbCTBO
HEPaBEHCTB.

[loHdATHE O pelIeHMM HEPABEHCTBA C OAHOM INMEPEMEHHOW. MHOXKECTBO pEIICHUU
HEpAaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOE HEPABEHCTBO C OJHOM MEPEMEHHOM M MHOXECTBA €T0 pelieHud. Pemenue
JMHEWHBIX HEPABEHCTB C OJHOW MepeMeHHOW. CHUCTEMbl M COBOKYMHOCTH JIMHEHHBIX
HEPaBEHCTB C OJHOW MepeMEeHHOW. PemieHne TEKCTOBBIX 3aady C MOMONIIBIO JIMHEHMHBIX
HEPABEHCTB C OAHOW MEPEMEHHOM.

DOyHKIUA
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OO6nactp omnpeaeneHus M MHOXKECTBO 3HaueHUM (yHkuuu. CrnocoObl 3agaHus
¢yakuuii. I'padpuk Qynknuu. Yrtenue cBoilcTB ¢yHkuuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKUIHNA, OTPaXKAIOLUX peaabHbIe MPOLECCHI.

Jlunetinas  ¢yHkusa.  OyHKIUM, OMNUCHIBAIOIIUE TNPSIMYH0O U OOpaTHYIO
MPOINOPLIMOHATIbHBIE 3aBUCUMOCTHU, UX IPaUKH.

Oyuxmun Yy = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTsa.
KycouHo-3ajanHbIe QyHKIUU.

9 KUIIACC

Yuciia ¥ BBIYUCTCHUSA

Kopenb N-ii crenenu u ero cBoiicta. CTENEHb ¢ pallMOHAJIBHBIM [TOKA3aTeNIEM U €€
CBOMCTBA.

AJiredpanvecKue BbIpasKeHHU s

ToxxnecTBeHHbIE TIPeOOpa3OBaHUsl BBIPAXKEHUM, COACPKAIMMX KOPEHb N-U CTENCHH.
ToxaecTBeHHbIE MPeoOpa30BaHMs BBIPAXKEHUMN, COJEPKAIIUX CTETEHb C PAIMOHAIBHBIM
II0KA3aTeJIEM.

KBanparssiii TpéxwieH. Kopau kBagpatHoro tpéxuneHa. PasnoxkeHue kBagpaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIIU.

YpaBHeHUsI 1 HEPABEHCTBA

bukBagpatubie ypaBHeHuMsA. [Ipumepbl TIpUMEHEHWI METOAOB PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOM, rpad)MuecKOro METoaa MPU PEIICHUN ypaBHEHUM
3-it u 4-1i creneHe.

Pemenne npoOHO-paliiOHANIBHBIX YPaBHEHHM.

Pemenue cucrem ypaBHEHUM ¢ AByMs IEPEMEHHBIMU. PellIeHNE NPOCTEUIINX CUCTEM
HEJIMHEHHBIX YPaBHEHUH C IByMs MepeMeHHbIMU. [ padrueckuii MeTo ] pelieHus: CUCTEMbI
HEJIMHEWHBIX YPaBHEHH ¢ IByMsI IlepeMeHHbIMHU. CUcTeMa IBYX HEJTMHEUHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMH KaK MO/JIEJIb PEAJIbBHON CUTYallNH.

UucnoBble HepaBeHCTBAa. PenieHne JIMHEMHBIX HEpPaBeHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBanparabie HEpaBEeHCTBA ¢ OJHOM NEPEMEHHOM. Pelienne KkBaapaTHbIX HEPABEHCTB
rpaugecKkuM METOJIOM M METOJIOM HMHTEPBAJIOB. METO MHTEPBAJIOB TSI palliOHATBHBIX
HepaBeHCTB. [IpocTeiile HepaBeHCTBA ¢ MAPAMETPOM.

Pemenne TekCTOBBIX 3a71a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.
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HepaBenctBo ¢ nBymMs nepeMeHHbBIMM. PermieHue HepaBeHCTBA C  JABYyMSA
nepeMeHHbIMH. CHCTEMbl HEPABEHCTB C JBYMsSl IMepeMeHHbIMHU. ['paduueckuii MeTon
pELIEHNs CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

DyHKUUH

Oyukiusa. CpoiicTBa (QyHKUMA: HYIW (QYHKIMH, TPOMEXKYTKA 3HAKOIIOCTOSIHCTBA
(YyHKIMK, TPOMEKYTKA BO3pacTaHusi M yObIBaHUS (YHKIMH, YETHBIE W HEUYETHBIC
(GyHKIMHU, HAaUOOJbIIee U HAUMEHbILIEe 3HAUCHUS (PYHKIUU.

KBaapartuunas ¢ynkuus u e€ cpoiictBa. Vcmonb3oBaHue CBOWCTB KBaJpaTHUYHOU
¢yHkuun ans  pemieHus 3anad.  [loctpoenue rpaduka  KBagpaTHUHOM  (YHKIUH.
[lonoxenue rpadguka KBaJpaTUYHOW (PYHKUIMU B 3aBUCUMOCTH OT €€ KO3(PPUIMEHTOB.
I'papukn Qpyukumii Yy =ax2, y = a(Xx — m)2u y = a(x — m)? +n. IToctpoeHue rpapuKoB
(GyHKIUN ¢ TOMOLIBIO0 TPEe0OpPa30BAHUI.

Hpo6Ho-nuneitHas ¢pynkuus. MccnegoBanue GyHKIUMN.

Oyukims Y = X" ¢ HaTypaJlbHBIM MOKa3aTeneM N u e€ rpaduxk.

Ymncsi0BbIEe MOCTEA0BATEbHOCTH M MPOrPeccuu

[lonsitTue  uyucnoBoil  mociepoBarenbHOCTH.  KoHeuHble U OECKOHEUHBIE
nocyenoBaTesIbHOCTH. OrpaHrYeHHas MOCJIEN0BAaTENbHOCTh. MOHOTOHHO BO3pacTaronias
(yObiBatomiasi)  mocienoBatenbHoCcTh.  CHocoObl  3alaHus  MOCIEN0BATEIbHOCTHU:
OIMCATENIbHBIN, TAOJINYHBIN, C TOMOLIBIO (POPMYJIBI N-TO WiIEHA, PEKYPPEHTHBIH.

Apupmernueckass u  reomerpuyeckas — nporpeccu.  CBoiicTBa  WJIEHOB
apupMETHUYECKO HW  reoMeTpudeckod  mporpeccuir.  Dopmynasl  N-ro  4jieHa
apupMETHIECKON M TeOMETpUUECKON mporpeccuii. @opMyiibl CyMMBI TIEPBBIX N YICHOB
apu(PpMETUIECKON M TEOMETPUYECKOW Mporpeccuii. 3agayv Ha MPOIEHThI, OAaHKOBCKHE
BKJIAJIbl, KDEIUTHI.

[IpencraBienne o CXOAUMOCTH MOCIEI0BATENBHOCTH, O CYMMUPOBAHUU O€CKOHEYHO
yOBIBaIoOIIe reOMETpUIECKON TIPOrPECCUH.

Meton matematuyeckot uHAykuu. [Ipocreimue npumepsl.
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HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE  pe3yJbTaTbhl  OCBOCHHUS  MPOrpaMMbl 1O  MaTeMaTHKE
XapaKTepU3ylOTCs B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

NPOSIBIIGHUEM HWHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTEeMaTHKH,
IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHXKEHHUSIM POCCHUUCKUX MAaTeMaTHKOB M POCCHUHCKOU
MaTeMaTHYEeCKON IIKOJBI, K HCIOJIb30BAHUIO ATUX JIOCTMIKCHMM B JAPYTMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0SI3aHHOCTEHN TpaklaHWHA W peajn3alldd €ro IMpas,
Ipe/ICTaBIEHHEM O MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD,
ABJIICHUW, TPOLEAYp TpaxXIaHCKOro oOimiecTBa (Hampumep, BBIOOPBI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ATHYECKHUX TMpOOJeM, CBA3AHHBIX C MPAKTHYECKUM
OPUMEHEHHEM JIOCTMXKEHUM HayKH, OCO3HAHMEM BaXXHOCTU MOPAIBbHO-3THUYECKUX
IPUHIUIIOB B I€SITEIBHOCTH YYEHOTO;

3) TPY/10BOI0 BOCIIUTAHMS

YCTAaHOBKOW Ha aKTMBHOE YYaCTHUE B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYECKOTO 00pa30BaHUs HA MPOTSKEHUH
BCE OKM3HM JJI YCHEHIHOW MPO(PECCHOHAIBHONW JEATEIBbHOCTH U Pa3BUTHEM
HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHIWBUIYATbHOU
TPAaCKTOpUU OO0pa30BaHUS U JKU3HEHHBIX IUJJAHOB C YYE€TOM JIMYHBIX HWHTEPECOB H
OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTETHYECKOr0 BOCIIMTAHMS

CIOCOOHOCTHIO K AMOLMOHATBLHOMY M 3CTETUYECKOMY BOCHPHUITHIO MATEMATHUYECKUX
OOBEKTOB, 3a/ay, pEIICHUH, PACCYXKICHUN, YMEHHI0O BHJIECTh MAaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MO3HAHMS

OpUEHTAIMEN B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX MPECTaBICHHUI

00 OCHOBHBIX 3daKOHOMCPHOCTAX pa3sBUTHUA YCIOBCKA, IIPHUPOAbI 1 06IIICCTBa, ITIOHUMAaHHEM
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MaTeMaTU4YeCKON HayKH Kak cepbl UeTOBEYECKOU NIESITEIBbHOCTH, ITANOB €€ Pa3BUTHUA U
3HAYUMOCTH ISl Pa3BUTUS LIMBWIM3AIMU, OBJAJACHUEM S3bIKOM MAaTEMaTHUKH U
MAaTEMAaTHYECKOW KYJIbTYpOM KakK CpPEJCTBOM IO3HAHWA MHPA, OBJIAJCHHUEM HABBIKAMH
HCCIIEI0BATENbCKOM €SI TEIbHOCTH;

6) ¢usnyeckoro BocnuTaHus, (OPMUPOBAHUS KYJbTYPbl 3A0POBbSI H
3MOLMOHAJIBLHOIO 0JIArONMOJYYHs:

FOTOBHOCTBIO MPHUMEHITh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBbBS,
BEJICHUsI 3JI0POBOTO oOOpasza »KU3HU (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIN PEKUM
3aHSATUN U OTAbIXA, peryJisipHas GU3MYECcKasi aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA
pediiekcuu, MIpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JAPYroro 4eI0BeKa;

7) 3K0JI0TNY€eCKOT0 BOCTIUTAHMS:

OpHEHTAllMEl Ha TPUMEHEHHE MATEeMAaTHUYECKUX 3HAHWUW ISl pEUICHHs 3a7ay B
00JIaCTU COXPAaHHOCTH OKPYKAIOIIEH Cpeabl, TMIAHHUPOBAHMS TOCTYIKOB M OIICHKH HX
BO3MOYKHBIX TTOCJICJICTBUHN JIJIsI OKPYKAIOIIEH Cpeibl, 0COZHAHUEM TI100aIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) apanTanum K U3MEHSIIOIIUMCS YCJIOBUAM COUMAJIHLHOM U MPUPOJIHOM CPebl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYH JEATEIIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCA y JIPYTUX JIOJed, Mpuodperat B COBMECTHOM JEATEIBHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHLIMU U3 OIbITA APYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWUM, (OPMYJIHPOBATH HJICH,
MOHSITHSI, TUMOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM 4YHCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIldI0, BOCHPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
nencTBus, GOpPMYIMPOBATh U OIIEHUBATH PUCKU U MTOCIEICTBUS, OPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbrate ocBOCHUS MPOrpaMMbl IO MaTeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuatomerocst OynyT copMUpOBaHB MeTampeAMeTHbIE Pe3yJbTaThl,
XapaKTepU3YIOIINECs] OBJIAJICHUEM YHUBEPCAJIbHBIMH TIO3HABATEIBHBIMH JICHCTBUSIMU,
YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JACHCTBUSIMU U YHUBEPCAITBHBIMU PETYIISATUBHBIMU
JNEUCTBUSMU.
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Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS
Bba3oBble 1oruveckue aeiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKNA MAaTEMAaTUUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWUH MEXKIy NOHATHAMH, (DOPMYIUPOBATH OMPEACICHUS IOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIIUKU, OCHOBAHUA sl 0000IIEeHUs U
CpaBHEHMUsI, KpUTEPUHU MTPOBOIUMOTO aHAJIN34;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHUE, YCIOBHBIC,

BBISIBJIATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOPEYUS B
¢dakTax, TaHHBIX, HAOJIOJICHUSX U YTBEPKIACHUAX, MPEAJIaraTh KPUTCPUU TS BBISBIICHHSI
3aKOHOMEPHOCTEU U IPOTUBOPEYNH;

JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKITIOUEHUN 110 aHAJIOTHH;

pa3Ouparh JOKa3aTeIbCTBA MATEMaTHYECKUX YTBEpXKIACHUU (mpsAMble U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIBHO JI0KAa3aTeIhCTBA MaTeMaTH4YeCKUX (HaKToB,
BBICTPAaNBaTh apryMEHTAIIMIO, TIPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, IPUMEHSITH METO/T
MaTEeMaTUYECKON MHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BbIOMpaATh Croco0 peleHus yuyeOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh HaumboJsiee MOAXOASAIIMA C Yy4ETOM CaMOCTOSTEIBHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

UCIIONIb30BaTh  BOMPOCHI  KaK  HMCCJIEAOBATEIbCKUN  WMHCTPYMEHT  TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOPEUHE, MPOOJIEMY, CAMOCTOSTEIHHO
yCTaHABIMBATh MCKOMOE U JIaHHOE, (POPMUPOBATH THUIOTE3Yy, ApPTyMEHTHPOBATH CBOIO
MO3UIMI0, MHEHUE;

MIPOBOJIMTH MO CAMOCTOATEIBHO COCTaBICHHOMY IIJIaHY SKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOOM;

caMOoCTOATENbHO  (popmMynupoBaTh O000OIIEHHUS W BBIBOABI MO PE3yibTaTaMm
MPOBEAEHHOTO HAONIOJEHUS, UCCIEIOBAHUS, SKCIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTD
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpoIecca, a TakXKe BBIJBUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmaumeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIINH, JAaHHBIX, HEOOXOMMBIX

TUTSI peICHUs 3a1a9H;
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BBIOMpATh, aHAIU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMALINIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

BbIOMpaTh (OpMy MNpeACTaBICHUS HHPOPMALMK W WLIIOCTPUPOBATH pEIIaeMble
3a/layu CXeMaMH, TuarpaMMamMu, MHOU rpadukoil 1 UX KOMOMHAIUSIMU;

OLICHMBATh HAAEXKHOCTh HMHPOPMALMM MO KPUTEPHUSIM, MPEIIOKEHHBIM WU
c(hOpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBHUS

BOCIIPUHMMATh W (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUHM C YCJIOBHSAMHU H
IESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHCHUS IO XOJy PEIICHUS 3aJadyd, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3YIIbTAT;

B XOJe OOCYXJICHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBI,
npoOJIeMBI, peIIacMoOi 3ajavd, BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha TOWCK pEIICHUS,
COMOCTAaBJISATh CBOM CYXICHUS C CYXJICHUSAMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapy>XHMBaTh Pa3IMYMC M CXOACTBO TO3UIMH, B KOppeKTHOU (opme (popmymnpoBaTh
pa3HOrIacus, CBOM BO3PAKECHHUS;

OpPENICTABIATh pe3yJabTaThl pEIIeHUs 3aJaud, SKCIEPUMEHTa, HCCIeI0BaHMUs,
IPOEKTa, CAMOCTOSITEILHO BHIOMPATh (popMAaT BBICTYIUICHHS C YUETOM 3aja4u Mpe3eHTaluu
U 0COOEHHOCTEN ayIUTOPHH;

NOHMMATh M MCIOJb30BaTh MPEUMYIECTBA KOMAHIHON U WHIUBUIYaTbHON PabOTHI
Opy pElIeHHH Yy4eOHBIX MaTeMaTHYEeCKUX 3a/Jad, MPUHUMATh IeIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, pacmpeneisiTh BUIbI
paboT, MOTrOBapHUBAThCSA, OOCYXIaTh MPOIECC M Pe3yiabTaT paboThl, 0000mMAaTh MHEHHS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IMTYPMBI» U MHBIC); BHIMOJIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH CBOU
JCUCTBUSL C IPYTUMHU YICHAMH KOMAaHbI, OIEHWBATh KAYECTBO pe3yJbTaTa M KaueCTBO
CBOETO BKJIaJa B OOIIMIA pe3yibTaT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

PeryjisiTUBHBbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI IS PENICHHWS B JKU3HEHHBIX W YYEOHBIX CHTYaIUsX,
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOJAX MPUHATHUS pEUICHUN (MHAUBUIYAIbHOE,

IPYIIIOBOE);
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CaMOCTOSITEJIbHO COCTAaBJISATh IUIaH, aJTOPUTM pELIEHUs 3anayd (WM €ro 4acTh),
BBIOMpATh CHOCOO pemeHuss ¢ Y4E€TOM HMMEIOLUIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BApPUAHTBl PEUICHUN C YUYETOM
HOBOM MH(QOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BIAJETh CHOCOOAMM CAaMOIPOBEPKH, CAMOKOHTpPOJISI IIpolecca M pe3ylbTaTa
pElIeHHs] MaTeMaTHYEeCKOM 3a1a4ur, CAMOMOTUBALIUU U PeIIEKCUN;

peBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTb MPU PEIICHUH 3a]]a4l, BHOCUTD
KOPPEKTHBBI B JIESITEIbBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBbCTB, HAWJEHHBIX OILIHUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa JIEATEIbHOCTH IIOCTaBJICHHOW 1Lenu u
YCIOBUSIM, OOBSCHATH NPUYUHBI JOCTUKEHUS WM HEIOCTHXKEHHSI UENH, HaXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XKaTh AMOIMHM NPU HU3YyYEHUU MaTEMaTUYeCKUX OOBEKTOB U (PaKTOB, NaBaTh
HMOLIMOHAJIBHYIO OLEHKY PELICHU 3a1a4u.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydeHus B 7 kjacce OOYyYarOIIMICS TOJYYUT CIACAYIOIIUE IPEAMETHBIE
pe3yJIbTaTHhI:

Yuciia 1 BBIYUCTCHUSA

PanmonanrnHbIE UncIa.

[lepexomuth OT omHOW OPMBI 3aMMCU YUCET K Apyro (mpeoOpa3oBBIBATH
JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTU B
OCCKOHEUHYIO JICCITUYHYIO APOOB).

Hcnonb3oBaTh MOHATHS MHOXKECTBA HATypajbHBIX YMCEJ, MHOXKECTBA 1IEJIbIX YHCE,
MHOECTBAa PAlMOHAJIBbHBIX YHCEJ] TMPU PEIICHUM 3aJ]1a4, MPOBEACHUU PACCYXKICHUU U
JI0Ka3aTEeIIbCTB.

[ToHumaTh 1 0OBSICHITH CMBICIT MO3UIIMOHHOM 3alIMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YNIOPSIAOUYUBATH PAIIMOHATIbHBIC YHCIIA.

BrITTOTHATH, coUeTast yCTHBIC M MTMCBbMEHHBIC MPUEMBI, apu(METHICCKUE JICHCTBUS C
palMoOHATBLHBIMM YHCJIAMU, UCIIOJIb30BaTh CBOMCTBA YKCEI U TMpaBuia ACHCTBUHN, TPUEMBI
palMOHATBHBIX BEIYHCIICHH.

BBIMoMHATH 1€MCTBHS CO CTETICHSIMH C HATypaJlbHBIMHU MOKA3aTEISIMHU.
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HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAKEHUM, COACPKAIIUX pAllMOHAJIBHBIC YHUCHIA U
CTENEHU C HATypaJbHBIM MOKa3aTelieM, MPUMEHSITh pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYUCJICHUS, COCTABJISATh M OICHUBATh YHUCJIOBBIE BBIPAXKEHUS MPU PEIICHUU
MPaKTUYECKUX 3a/1a4 U 3aa4 U3 JPYTuX YU4eOHBIX MPEIMETOB.

OKpyraare 4yMcia C 3aJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MNPAKTHYECKOU
CUTYallUH, BBITIOJHAThH NMPUKUIKY M OLIEHKY Pe3yJbTaTa BBHIYUCICHUMN, OLICHKY 3HAYCHUM
YHUCJIOBBIX BBIPAKEHUM, B TOM YHCIIE MPU PEIICHUU MPAKTUYECKUX 3a/1au.

Pemiate TekcToBble 3amauu apu(PMETUUECKUM CIIOCOOOM, HCMOJB30BaTh TAOJIUIIBI,
CXEMBI, UEPTEKH, APYTUE CPEACTBA MPEACTABICHUS JaHHBIX MIPU PEIICHUU 3a/1a4.

Pemrate mpakTHKO-OpHUEHTUPOBAHHBIE 3a7]a4H, CBSI3aHHBIC C OTHOIIEHUEM BEJIMYUH,
MPOTMOPIIMOHATLHOCTHIO BEJIMUMH, TPOLICHTAMU, HHTEPIPETUPOBATH PE3YyJIbTAThl PEIICHUS
3a/1a4 ¢ Y4ETOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

J1eauMOCTb.

Jloka3wIBaTh U MPUMEHSTh NPU PEIISHUHN 3a]a4 IPU3HAKY JIETMMOCTH Ha 2, 4, 8, 5, 3,
6,9, 10, 11, npusHaku 1eIUMOCTH CYMMBbI U MIPOU3BEACHUS LEIbIX YUCE.

PackianpiBaTh HA MHOKHUTEIU HATYypAJIbHBIE YUCTIA.

CB00OOHO OMEepUpoOBaTh MOHATUSAMH: YETHOE YMUCIIO, HEYETHOE YHCIIO, B3aUMHO
MPOCTHIE YHCIIA.

HaxonuTh Hanbonpmnii oOMUA ASTUTENh U HAUMEHbBIIIEE 00Iee KpaTHOE YHCEN U
WCIIOJIb30BaTh UX MIPU PEUICHUM 3a/1a4, TPUMEHSITh aIrOpuT™M EBKIHMAA.

OnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, IPUMEHATH CBOMCTBA CPABHEHHUH IO
MOJTYJIIO.

AJuireOpanyecKkue BbIpasKeHUs

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonp3oBaTh anreOpanyeckyrd TEPMHHOJIOTHIO W CHUMBOJUKY, NPUMEHATh €€ B
MPOIIeCCe OCBOCHUS YIEeOHOr0 MaTepurara.

Haxomuth 3HaueHuss OYKBEHHBIX BBIP@KCHHM TIPH  3aJaHHBIX  3HAYCHUAX
TePEMEHHBIX.

Hcrnonp30BaTh MOHATHE TOXKJIECTBA, BBIMOJHATH TOXKICCTBEHHBIC MpeoOpa3oBaHUs
BBIPAKEHUH, I0Ka3bIBaTh TOXKISCTBA.

MHOTOWIECHBI.

BeimonHATh mpeoOpa3oBaHUs I1I€JIOT0 BBIPAKEHUST B MHOTOWIEH IPUBEICHUEM
MOTOOHBIX CJIATa€MBIX, PACKPBITHEM CKOOOK.

BeimonHaTh necTBus (ClIOKEHHE, BBIUMTAHWE, YMHOXKEHHE) C OJHOWICHAMH U C
MHOTOWICHAMH, TPUMEHATH (POPMYJIBl COKPAIIEHHOTO YMHOXKEHHS (KBaapaT U KyO
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CYMMBI, KBaJipaT U KyO pa3HOCTU, Pa3HOCTb KBaJpaToB, CyMMa U Pa3HOCTb KyOOB), B TOM
YuCJIe JJIsS YIPOIICHUS! BHIYUCICHUH.

OcCylecTBIATh PA310KEHUE MHOTOYJIEHOB HAa MHOMXHUTENIHU C IMOMOIIbIO BBIHECEHHUS
32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJIaraeMblX, MPUMEHSS (QOPMYIIbI
COKpAILIEHHOIO YMHOKECHHSL.

[IpumensaTh npeoOpa3zoBaHUs MHOTOUYICHOB [JIsi PEHICHUs pa3iudyHBIX 3a7ad U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMM  TMOKa3aTeIsIMU  JUIs
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsS M HEPABEHCTBA

Pemiate nuHeiHbIE ypaBHEHUS C OJTHOM MEPEMEHHOM, MPUMEHSS MpaBuiIa Nepexoja
OT UCXOJTHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsITh, SBISIETCS JIM YUCIO KOPHEM
ypaBHEHUSI.

[TogOupars mpuMepsl Map Yuces, SBISIONIUXCS PEIICHUEM JTUHEWHOrO0 YpaBHEHUS C
JIByMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHUS C JBYMS
NEepPEeMEHHBIMHU, MOJIB3YSICh TPa(UKOM, TPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUSI.

PemaTh cuctembl ABYX JIMHEWHBIX YpaBHEHUU C IBYMs MEPEMEHHBIMH, B TOM UYHUCJIE
rpaduyIeCcKH.

CocTaBisTh U peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUI 10
YCIIOBHUIO 3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTyYSHHBIN
pe3yIbTar.

DOyHKUUHA

Koopaunate! u rpaduxmu.

N3o0paxaTth Ha KOOPAMHATHOW TIPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KU, HHTEpPBaJbl, 3alUCHIBATh UHCIOBBIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OTtMeuath B KOOPJIMHATHOM MIIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAUHATAM.

OyHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKITHA.

OnuceiBaTh ¢ TMOMOINIBIO (PYHKIIUNA HW3BECTHHIE 3aBUCUMOCTH MEXKIY BEIHMYMHAMH:
CKOpPOCTb, BpEMsi, pacCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.
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[lonumare rpaduueckuii cmocod mpeAcTaBieHUS W aHanu3a HWHGOPMAIUU,
U3BJIEKaTh M WHTEPIPETUPOBATH HMH(POpPMALKIO U3 TPaUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEN.

Hcnonb3oBaTh cBOICTBA (GYHKUUN JUIsl aHalM3a rpadUKOB peajabHbIX 3aBUCUMOCTEN
(Hynu QYHKIMU, TPOMEXKYTKH 3HAKONOCTOSHCTBA (DYHKIIMH, TPOMEKYTKHA BO3pacTaHus U
yObIBaHUsI PYHKIIMU, HAUOOJIbIIEE U HAUMEHBIIIEE 3HAUCHUS (DYHKITUN).

Hcnonb3oBaTh rpagukud A HCCIAEAOBaHMS MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pELIeHUH 3a7a4 U3 IPYTUX YUYEeOHBIX PEIMETOB U PEATIbHOMN KU3HU.

K xonmy oOydeHuss B 8 kiacce 0OOydyarOIIMICS TONYYUT CICAYIOIIUE TPEAMETHBIE
pe3yJIbTaTHI:

Yucia v BBIYUCJICHUS

HppauroHnanbpHble yuca.

[ToHnMaTh ¥ UCNIONIB30BaTh MPEACTABICHHUS O PACIIMPEHUN YUCIOBBIX MHOXKECTB.

CBoOOTHO oOmepupoBaTh TMOHATHUAMH: KBAJAPATHBIM KOpPEHb, apUPMETHUCCKUN
KBaJ[paTHbI KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOIUTh, OIIEHUBATh KBAJAPATHBIE KOPHH,
UCIIOJIB3YA MPU HEOOXOJIUMOCTH KaJbKYJSITOP, BBIMOJIHATH MPeoOpa30BaHUs BhIpaKEHU,
COJIeprKallliX KBaJApaTHbIE KOPHH, UCTIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh HaydalbHBIE TPEICTABICHUS O MHOYKECTBE JEHCTBUTENIBHBIX YHCEI
JUISl CPaBHEHHUS, OKPYIJICHHS U BBIYMCIEHUH, HW300pa)kaTh JEWCTBUTENbHBIE YMCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

Hcnonb3oBaTh 3amMCH OOJBIIUX U MAJIBIX YUCEI C TIOMOIIBIO IECATUYHBIX Ipo0eii 1
crenener uncna 10, 3anuchIBaTh U OKPYTJISATh YMCIOBBIE 3HAUECHUS PEANBHBIX BEJIMYHH C
UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHHUIA.

JlemuMoCTb.

CBOOOMHO oOmMEpUpPOBaTh MOHITHEM OCTaTKa IO MOJYJI0, MPUMEHSITh CBOWCTBA
CPaBHEHUU M0 MOAYJIIO, HAXOAUTh OCTATKA CYMMBI U IPOU3BEICHUS 110 TAHHOMY MOAYJIIO.

AJireOpanvecKne BbIpasKeHU s

JpoOGHO-paImoHanbHbIE BBIPAKEHUS.

Haxonute nomycTUMble 3HAY€HHUS] TEPEMEHHBIX B  APOOHO-palMOHAIBHBIX
BBIPAKCHUSX.

[TpuMeHsATh OCHOBHOE CBOMCTBO PAIIMOHATLHOM IPOOH.

BemonnaTe mnpuBeneHue anreOpamdeckux npoOel K oO0memMy 3HaMEHaTENo,
CJI0XKEHWE, YMHOXXEHHUE, JIeJICHUE alreOpandeckux apooei.

BbINOMHATH TOXKAECCTBEHHBIE MPEOOPA30BaAHUS PAllMOHATBHBIX BBIPAXKECHUI.

[IpumensaTs mnpeoOpa3oBaHMsl BBIPAXKEHUM IS PEIICHUS Pa3IMYHbIX 33/ad W3

MATCMATUKH, CMCIKHBIX IIPECAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH.
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CreneHnu.

[IpuMeHATh MOHATHE CTENEHU C LENbIM MOKa3aTelieM, BBIOIHATh MpeoOpa3oBaHus
BBIPAKEHU, COAEPIKAIINX CTENEHU C LEJIBIM [TOKa3aTeNIEM.

UpparnmonanbHble BEIpaKEHUS.

Haxonuth pomycTumble 3HAUYEHUS MEPEMEHHBIX B BBIPAXKEHUSIX, COJEpIKAIINX
apudMeTHIEeCKUEe KBaJpaTHhIC KOPHHU.

BrinonusaTh npeobpa3zoBaHusi HUPPALMOHAIBHBIX BBIPAXKEHHUH, HCIOJIBb3Ys CBOICTBA
KOpHEW.

YpaBHeHUsS M HEPABEHCTBA

Pemats kBajipaTHBIC ypaBHEHUS.

PemaTh 1poOHO-paIiMOHaNbHbIE YPABHEHHUS.

Pemiate nuHEHBIE ypaBHEHUS C THapamMeTpaMu, HECJIOXKHBIE CHUCTEMbl JTUHEHHBIX
YPaBHEHHI C MapaMeTpamH.

[IpoBoaUTL HCCNENOBaHUS YpPAaBHCHUW M CHCTEM YypaBHEHUN, B TOM YHCIE C
npUMEHEeHHEeM rpadUuuecKux MpejcTaBleHni (ycTaHaBIWBaTh, UMEET JIU YPaBHCHHUE WIH
CUCTeMa YpaBHEHU PEIICHHUs], €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauTh OT CIOBECHOW (POPMYIMPOBKH 3a/layu K €€ anreOpandeckKod MOIENH C
IOMOIIIbI0 COCTABJIEHUS YpPAaBHEHUS WM CHUCTEMBbl YpPaBHEHWH, HMHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4y MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB [JIsi CPABHEHHMS, OLEHKH, pEelaTh
JUHEWHBIC HEPaBEHCTBA C OJHOW IEPEeMEHHOM W WX CHCTEMBI, J1aBaTh TrpadHUUeCcKyIO
WJUTFOCTPAIMI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUHA

[lorumaTe W UCMONB30BaTh (GYHKIHUOHAIBHBIC TIOHATHUS U SA3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS), OTPEEISITh 3HaUueHUue (DYHKIIMH 110 3HAYCHHUIO apTyMEHTa,
OTIpeIeISITh CBOMCTBA QYHKIIUHU 110 €€ TpaduKy.

Crpoutp rpaduku (yHKIMA , OMHCHIBATH CBOMCTBA YMUCIOBOM (PYHKIMH MO €&

rpaduky.

K xonny oOyuenHuss B 9 kiacce 0oOyyaromIMIiCS MONYYUT CIEAYIOUIUE MPEAMETHBIE
pe3yJIbTaThI:
Yucsa 1 BBIYUCICHUSA
CBOOOMHO oOmepupoBaTh TOHATHSIMHU: KOpEHb N-W  CTENEeHHW, CTEeNeHb C
palMOHANBHBIM MOKAa3aTeNIeM, HAXOAUTh KOPEHb N-l CTENEHU, CTENEHb C PALMOHAIBHBIM
MOKAa3aTeJIeM, UCIONb3Ysl TP HEOOXOAUMOCTH KaJbKYJSTOP, MPUMEHSTh CBOMCTBA KOPHS
N-i CTENIEHU, CTENICHH C PAIMOHAJIBHBIM MTOKA3aTEIEM.
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Hcnonb3oBaTh NOHATHE MHOXKECTBA JCUCTBUTENIBHBIX YUCEN NPU PEUICHUM 3ajad,
MPOBEICHUN PACCYKICHUN U JI0KA3aTEIbCTB.

CpaBHUBATh U yHOPSIAOUYUBATH JIEUCTBUTENBHBIC YUCIA, OKPYTIIAThH 1EHCTBUTEIbHbBIC
YUCJIa, BBIMOJHATH NPUKUJIKY PE3YIbTAaTa BBIYUCICHUH, OIIEHKY YMCIOBBIX BBIPAXKECHUMH.

AJire0panvecKkue BbIPaKeHUA

CBo0OOHO oOmepupoBaTh MOHSATHEM KBaJIpaTHOTO TpPEXWIeHa, HAXOAUTh KOPHU
KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUsS M HEPABEHCTBA

Pemiate nuHEWHBIE M KBaJpaTHbIC YpPAaBHEHUS, YPaBHEHHUs, CBOJIAIIMECS K HHUM,
JTpOOHO-pAIIMOHAIBHBIC YPABHEHUS.

PemiaTte HeclloKHBIE KBaApaTHBIE YPABHEHUSI C TTAPAMETPOM.

Pemiate nuHEWHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIB30BaTh METO]
WHTEPBAJIOB, W300pa)kaTh pEIICHWE HEPABEHCTB HAa YHCIOBOW MPSMOMW, 3aIMCHIBATH
pElIeHUE C TOMOIbIO CUMBOJIOB.

Pemate cucTemMbl JBYX JMHEWHBIX YpaBHEHHUH C JBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISACTCS JTUHECUHBIM.

PemaTte HeClI0)KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHUU C ITApaMETPOM.

[IpumeHsATH METOIbl PAaBHOCHUJIBHBIX MpeoOpa3oBaHUM, 3aMEHbl MEPEMEHHOM,
rpaduyecKoro MeTo/aa MpH pelieHU: YpaBHeHUH 3-i u 4-1 cTereHei.

Pemate cucTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHHWE CUCTEMbl HEPABEHCTB Ha YHCIIOBOMN
IIPSIMOM, 3aIIMCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE€ C OTPAHUYECHUSIMU,
HaIlpUMED, B LIEJIBIX YUCTAX.

[IpoBoauTh ucCCIIENOBaHUS YPAaBHEHUW WM CHUCTEM YPaBHEHUW, B TOM YHCIE C
npUMeHEeHUEM rpadudecKuX MPeACTaBICHHU (YCTaHABIUBATh, UMEET JIU YpPaBHEHUE WIIU
CUCTEMA YPaBHEHUI PEILICHMUS], €CIIM UMEET, TO CKOJIBKO, U MPOUEe).

PemaTe TeKCTOBBIE 3a7auM anreOpandyecKuM CIOocOOOM C TMOMOIIBIO COCTABICHHUS
YpPaBHEHU, HEPABEHCTB, KX CUCTEM.

Hcnonp3oBaTh ypaBHEHHS, HEPABEHCTBA W HMX CHUCTEMBI Uil COCTABJICHHUS
MaTEMaTUYEeCKOM  MOJEIW  pE€ajJbHOM  CUTyalldd WA  TNPUKIAJHOM  3aJayH,
WHTEPNPETUPOBATH NOJIYUYECHHBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YucaoBble MOCTEI0BATEIbHOCTH U MPOrPeccHu
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CB0OOOIHO oOmnepupoBaTh MOHATHSIMH: 3aBUCUMOCThb, (DyHKUMS, Tpaduk (QyHKIUH,
npsiMasi MpPONOPUMOHANBHOCTh, JIMHEWHas (yHKUMs, oOpaTHas MNPONOPUUOHAIBHOCTD,
napabouia, rurep0oiia, KyCouyHO-3ajaHHast QyHKIIUS.

Uccnenoath GpyHkuuio mo e€ rpadguky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIMIA: 00JIaCTh
OTpeJIeNIeHNsl, MHOKECTBO 3HAYEHUH, HYIU (YHKIUHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKA BO3pacTaHusi M YObIBaHUS, YETHOCTh M HEUYETHOCTh, HAMOOJBIIEE WU
HaMMEHbLIEE 3HaYEHUs, ACUMIITOTBHI.

PacriozHaBaTh KBaJIpaTHUHYIO (QYHKIUIO 1O (opMyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HU, PUZUKHU, TEOMETPUH.

Onpenensate MojoxeHue rpaduka KBaAPaTUYHON (DYHKIMH B 3aBUCHUMOCTHU OT €€
K03 (HUIIMEHTOB.

Crpoutb rpaduk KBagpaTHUHOM (YHKIIHMH, OINUCHIBATH CBOMCTBA KBaJApPaTUYHOU
dbyakuu no e€ rpaduxy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON PYHKIIUU JJIs PEIICHUS 3a/1a4.

Ha npumepe kBaapatuuHoii GpyHKIuu crpouth rpaduk ¢pynkuuu y =af(kx + b) + c ¢
MIOMOIIBIO TIpeoOpazoBanuii rpaduka pynkimu y=Ff(X).

WnnroctpupoBaTh ¢ MOMOINIBIO rpaduka peaibHyt0 3aBUCUMOCTD HIIA MPOIECC MO0 UX
XapaKTepUCTUKAM.

ApudmeTnueckasi 4 reoMeTpuYecKasi MPporpeccum

CB0O0OOIHO oOmEepUpOBaTh MOHSATUSAMU: TOCIEIOBATENILHOCTh, apudMeTuyeckas Hu
reOMETPUYECKasi MPOTPECCHH.

3a/aBath MOCIEAOBATENILHOCTH Pa3HBIMHU CITIOCOOAMHU: OMTUCATEIBHBIM, TAOJUYHBIM, C
OMOIIEI0 POPMYITBI N-TO YI€HA, PEKYPPEHTHBIM.

BhINOJTHATH BBIYUCIICHUS C UCTIOIB30BaHUEM (HOpMYIT N-TO WieHa apupMeTUIeCcKon u
F€OMETPUUECKOU MIPOTPECCHUIM, CYMMBI MIEPBBIX N YJICHOB.

N300paxaTh WieHbI OCIEI0BATEIbHOCTH TOUKAMU HAa KOOPJAUHATHOM MJIOCKOCTH.

Pematp 3amauM, CBSI3aHHBIE C YMCJIOBBIMH IIOCJIEIOBAaTEIBHOCTAMH, B TOM YHCIIE
3aJ]a4uM U3 peasbHOM KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYISITOPa, HU(POBBIX TEXHOJIOTUH).

Pacno3HaBath YW OPUBOAUTH  NPUMEPbl  KOHEYHBIX U OECKOHEUYHBIX
MIOCJIEIOBATEIBHOCTEN, OTrpaHUYEHHBIX II0CJIEJOBATEIBHOCTEN, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX) MOCIEI0BATEILHOCTEN.

HmeTp npeAcTaBiIeHUE O CXOAUMOCTH MOCIIEI0BATENBHOCTH, YMETh HAXOAUTh CYMMY
OECKOHEYHO yOBIBAIOIIEH TEOMETPUICCKOMN TIPOTPECCHH.

[IpumeHsATP  METOJ  MaTeMaTWYeCKOM  MHIYKUMM [pU  pEelIeHud  3ajad.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne Koun4yecTBo 4acos

n/n | HaumeHoBaHue pa3iesioB U TeM NMPOTrPamMMbl Beero KonrtpoJbHbie

padoThbI

1 UNCJIA 1 BBIUNCJIEHUS. PanimonansHbie yncna (IIOBTOPEHUE) 11 1
2 OVYHKINWU. Koopaunate! u rpaduxu. OyHKIMH 17 1
3 AJITEBPANYECKHUE BBIPAXKEHU . Beipaxenust ¢ nepeMeHHbBIMU 7
4 YPABHEHNS U CUCTEMbI YPABHEHU. JIuneittbie ypaBHEHHS 10 1
5 UNCJIA 1 BBIYUCJIEHUA. Crenenp ¢ HaTypaJlbHBIM [TOKa3aTelIeM 6
6 AJITEBPANYECKUE BBIPAXKEHU . MHuorouneHbl 23
7 AJITEBPANMYECKHUE BBIPAXKEHUSA. ®opmysibl COKpAIIEHHOTO YMHOKEHUS 14 1
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
9 OYHKUUNUN. JIuneitnas GyHKINAS 16 1
10 VPABHEHUS U CUCTEMBI YPABHEHUM. CrcreMbl IMHENRHBIX YpaBHEHUI 14 1
11 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 8 1
OO0111€€ KOJINYECTBO YaCOB I10 porpamMme 136 8




8 KVIACC

Kosn4yecTBo yacos
Ne HanmeHnoBaHue pa3iesioB 4 TeM NPOrpaMMbl KourtpoJbHbie
n/n Bceero
padoThbI

1 YPABHEHUWA 1 HEPABEHCTBA. HepaBenctBa 20 1
2 UMCJIA U BBIYMCIIEHUA. KBaapaTHbiii KOpEHb 17 1
3 YPABHEHUA 1 HEPABEHCTBA. KBaapaTHbie ypaBHEHUS 17 1
4 AJITEBPAMYECKUE BBIPAXKEHU . [IpoGHO-pariioHabHBIE BEIPOKESHUS 17 1
5 YPABHEHUA 1 HEPABEHCTBA. JIpo6Ho-paninoHaibHbIe ypaBHEHUS 19 1
6 O YHKIWHN 15 1
7 AJITEBPAMYECKUE BBIPAXKEHU . Crenenn 14
8 UNCJIA U BBIUNCJIEHUS. [lenumocTs 7 1
9 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATU3AIIHS 3HAHUN 10

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136
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9 KJIACC

Kouun4yecTBo 4acos
':;')H HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl Beero KoHTpoJbHbIE
padoThbI
1 OVYHKINN 25 1
2 YPABHEHUA 1 HEPABEHCTBA. KBangpatHbie HepaBeHCTBA 15 1
3 YPABHEHUNA 1 HEPABEHCTBA. YpaBHeHus, HEpaBEHCTBA U UX CUCTEMBI 25 1
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU U ITPOT'PECCUN 25 1
5 AJITEBPANYECKUE BbIPAXXKEHU . Ctenens ¢ paliioHAIBHBIM TIOKa3aTeeM 12 1
6 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN 34 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 6
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne
Tema ypoka KonTposbHbie
n/n
padoThbI

1 [ToBTOpenue. PanmonansHbie ynciia
2 [ToBTOpenue. CpaBHeHuUe, yIOPSAIOUNBAHUE U apU(PMETUUECKHIE NEUCTBUS C PAIIMOHATBLHBIMU YHCIIAMU
3 [ToBTOopenue. Yucnoas npsimasi, MOIYJIb YUCIa
4 [ToBTOpenwue. [IporeHThI, 3aUCh TPOLIEHTOB B BHUJIE IPOOU U ApOOH B BUJIE TTPOIIEHTOB
5 [ToBTOpenue. Tpu oCHOBHBIE 3aaUn HA TTPOIICHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA MPOLIEHTHI
7 [ToBTOpenue. PemneHne TEKCTOBBIX 3a/1a4 apru(PMETHIECKUM CIIOCOOOM
3 [ToBTOpenue. Pemenue 3a1a9 U3 peaabHOM MPAKTUKKA HA YaCTH, IPOOH, TPOLICHTHI, IPUMEHEHUE

OTHOIICHUI U MPOTIOPLHI IPU PELICHUH 3a]1a4
9 [ToBTOpenue. Pemenue 3a1a4 u3 peaibHON NIPAKTUKKU HA YacTH, APOOU, IPOIIECHTHI, IPUMEHEHHE

OTHOIICHUI U MPOTIOPIHI IPU PELICHUH 3a]1a4
10 [ToBTOpenue. PeanbHble 3aBUCUMOCTH; PEIICHHE 3ajjayu Ha JABHKEHUE, padoTy, MOKYIKH, HAJIOTH

b 2 b b

11 KontponbHas padoTa o treme "PannoHanpHbie yucia” 1
12 Koopaunara Touku Ha npsMoit
13 UucnoBsie MPOMEXKYTKU
14 YucnoBele IPOMEKXYTKU
15 PaccrostHre Mexay IByMsI TOUKaMU KOOPJIUHATHOMN MPAMOit
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16

[IpsimoyronbpHast cucreMa KoopauHat. AGcuucca 1 OpJJMHaTa TOYKH Ha KOOPAMHATHON TNIOCKOCTH

17 [IpsimoyronbpHast cucreMa KoopauHat. AGcuucca 1 OpJJMHaTa TOYKH Ha KOOPAMHATHON TNIOCKOCTH
18 [Tpumeps! rpadukoB, 3agaHHBIX GopMyTamMu

19 UYrenue rpa)ukoB peaybHBIX 3aBUCHMOCTEN

20 @OyHKIHMOHAIbHBIE 3aBUCUMOCTH MEX/1y BEIMUMHAMMU

21 [Tonstne Gpynkuun. OyHKIUSA KaKk MaTeMaTH4YecKasi MOJIENIb PeaJIbHOTO Mpoliecca
22 [Tonstne pynkunu. OyHKIUSA Kak MaTeMaTH4yecKasi MoJIeb pealbHOro Ipoiecca
23 [Tonstne gpynkuuu. OyHKIUSA KaKk MaTeMaTH4YecKasi MOJIENIb peaJIbHOTO Mpoliecca
24 Ob6nacTb onpeaeneHus U 00JacTh 3HAYeHUN QYHKIUU

25 Ob6nacTh onpeaeneHus U 006JacTh 3HaYeHUN QYHKITUU

26 CrniocoOsb1 3amanust pyHKIMA

27 I'padux dyaxIMH

28 Kontponbras padota no teme "Koopaunate! u rpadguku. yHkimn"

29 BeipaxxeHne ¢ nepeMeHHbIMHU. 3HaYEHNUE BBIPAKEHUSI C IEPEMEHHBIMU

30 BeipaxxeHne ¢ nepeMeHHbIMH. 3HaY€HNUE BBIPAKEHUSI ¢ IEPEMEHHBIMU

31 BeipaxkeHune ¢ nepeMeHHbIMHU. 3HaY€HNUE BBIPAKEHUSI ¢ IEPEMEHHBIMU

32 IIpencraBnenne 3aBUCUMOCTH MEX/ly BETMUMHAMHU B BUI€ (HOPMYIIBI

33 IIpencraBnenne 3aBUCUMOCTH MEX/ly BETMUMHAMHU B BUI€ (GOPMYIIBI

34 Brruncnenus no gopmynam

35 Brruncnenus no gopmynam

36 VYpaBHeHue ¢ oaHOU nepeMmeHHo. Kopenb ypaBHeHUs

37 CBolicTBa ypaBHEHM C OJHON IIEPEMEHHOM

38 CBolicTBa ypaBHEHM C OHOM MEPEMEHHON
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39

PaBHOCWIBHOCTH ypaBHEHUI

40 YpaBHEHHE KaK MaTeMaTH4ecKasi MOJIEIIb PEAIbHON CUTYalluU

41 Yucno KopHEeH JIMHEMHOTO YpaBHEHUs

42 Yucno KopHEeH JIMHENHOTO YpaBHEHUS

43 Pemrenne TeKCTOBBIX 3a7a4 ¢ IOMOUIBIO JUHEHHBIX YPABHECHUIN

44 JIuHeitHOE ypaBHEHUE, COAEpKAIIEE 3HAK MOTYJISI

45 KonTponsnas pabora no Temam "Boipaskenus ¢ nepemeHHbiMu", "JInHeliHble ypaBHEHUS"
46 CreneHb ¢ HaTypalbHBIM [TOKa3aTeIEM

47 CBoIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM

48 CBoOIICTBa CTENEHU C HATYPAIBHBIM ITIOKA3aTEIEM

49 CBoIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM

50 3amnucek Yncia B JECATUYHON MO3UIIMOHHON CUCTEME CUUCIIEHUS

51 3amnuceh Yncia B JECATUYHON MO3UIIMOHHON CUCTEME CUUCIIEHUS

52 Onnounensl. OgqHOWIEH cTaHAapTHOrO BHAa. CTeneHb 0OqHOWICHA

53 Onnounensl. OqHOWIEH cTaHAApPTHOrO BUAA. CTENEeHb OTHOYJIEHA

54 MHuorounensl. MHOrowieH cranapTHoro suga. CrerneHb MHOTO4JIeHa
55 MHuorounensl. MHOrowieH cranaapTHoro suga. CrerneHb MHOTO4YJIeHa
56 CnosxeHne ¥ BBIYUTAHHE MHOTOYJICHOB

57 CrnosxeHne ¥ BBIYUTAHWE MHOTOYJICHOB

58 CrnosxeHne ¥ BBIYUTAHUE MHOTOYJICHOB

59 YMHOKEHHUE U JIeJICHHE MHOTOYJICHOB

60 YMHOKEHUE U IeJIECHHE MHOTOYJIEHOB

61 YMHOKEHUE U IeJIECHHE MHOTOYJIEHOB
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62

VYMHOXEHUE U JACJICHHUC MHOT'OYJICHOB

63 [IpeoOpazoBaHme 1EIOTO BHIPAKCHHSI B MHOTOUJICH

64 [IpeoOpazoBanme 1ETOTO BEIPAKEHUS B MHOTOUYJICH

65 [IpeoOpazoBanme 1EIOTO BEIPAKEHUS B MHOTOUYICH

66 KopHau MHOTOWIECHA

67 Kophu MHOTOWIEHA

68 ToxnectBo. ToxaecTBeHHbIE TpeoOpa3oBaHUsl aNTeOpandecKuX BhIPAKEHUI
69 ToxnectBo. ToxaecTBeHHbIE TpeoOpa30BaHMsl alreOpanyecKuX BbIpaKeHUN
70 ToxnectBo. ToxaecTBeHHbIE TpeoOpa3oBaHUsl aNreOpandecKiuX BhIpaKEHU N
71 ToxnectBo. ToxaecTBeHHbIE TpeoOpa3oBaHUsl aNredpandeckiuX BhIpaKEHU I
72 ToxnectBo. ToxaecTBeHHbIE TpeoOpa3oBaHUsl aNreOpandecKiuX BhIpaKeHUH
73 Jloka3aTenbCcTBO TOXKICCTB

74 KontponbHas padota no teMam "CTeneHb ¢ HATypaJIbHBIM MOKa3aTeneM", "MHorowieHb!"
75 KBagpar cymmBbI 11 KBaipaT pa3HOCTH JIBYX BBIPAKCHUH

76 KBaapar cymMMbl HECKOTBKHUX BBIPOKEHUM

7 Ky06 cymMMBI 1 Ky0 pa3HOCTH JIBYX BBIPQKECHUM

78 Pa3zHOCTh KBaJpaTOB JBYX BBIPAKEHUN

79 IIpousBeneHne pa3HOCTU U CYMMBI JIBYX BBIPAXKCHUN

80 IIpou3sBeneHne pa3HOCTU U CYMMBI JIBYX BBIPAKCHUN

81 CymMma u pa3HOCTh KYOOB JIBYX BbIpaKE€HUI

82 CymMma u pa3HOCTh KYOOB JIBYX BbIpaKE€HUI

83 PaznoxeHne MHOrO4JIeHa Ha MHOYKUTENN

84 [TpousBeneHne pa3HOCTH CYMMBI JIBYX BBIpQ)XKEHUI, CyMMa M pa3HOCTh KYOOB JIBYX BbIpaKeHUH
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85

Paznoxxenne MHOTOYICHA Ha MHOXKHUTEIH

86 Brinecenne 001ero MHOKHUTEINS 32 CKOOKH

87 Mertox rpynmupoBKA

88 KonTtponsHas padota o Teme "®opMyIibl COKpaIEHHOTO YMHOKEHHS"
89 JlenumocTh 1eibix yncenn. CBONCTBA JCIIMMOCTH

90 JlenuMocTh 1eibiX uncen. CBONCTBA JCIMMOCTH

91 [Tpocteie 1 cocTaBHbIC Yncaa. YETHRIC M HEUETHBIC YHCIIA

92 [Ipusnaku nenmumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11

93 [Mpu3naku nenmumoctr Ha 2, 4, 8, 5, 3,6, 9, 10, 11

94 [Tpu3Haku qEeTMMOCTH CYMMBI Y TIPOU3BEICHUS IICIIBIX YHCET IPU PEIICHUH 3a]1a9
95 HanGonpimii o0mmii 1enuTens 1 HauMEHbIIee 00I11ee KpaTHOe BYX YHCEI
96 B3anMHuo mipocTthie uncna

97 Anroput™m EBxinna. Jlenenue ¢ octaTkom

98 CpaBHEHUS TIEITBIX YUCEI TI0 MOYIIO HATYPaJIbHOTO YHCIIa

99 Jluneiinas GyHkums, e€ CBOMCTBA

100 Jlunetinas GyHkums, e€ CBOMCTBA

101 Jluneiinas GyHkums, e€ CBOMCTBA

102 I'paduk muHelHON GyHKITUN

103 I'paduk nuHeitHON GyHKIMH

104 I'paduk nuHeitHON GyHKIMH

105 I'paduk nuHeitHON GyHKIIMH

106 I'paduk pyHkmm y = | x |

107 I'paduk pyHkmm y = | x |
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108

I'padux yHkmmm y = | X |

109 I'padux yHkmmm y = | X |

110 Kycouno-3aganabie GyHKITHUH

111 Kycouno-3aganabie GyHKIHUH

112 Kycouno-3amanabie GyHKITHH

113 Kycouno-3agannble pyHKUINUN

114 KonTponsnas paborta o temam "Jlenumocts", "JIunelinas GpyHkuus"

115 VYpaBHeHUE ¢ IBYMS [IEPEMEHHBIMU

116 VYpaBHeHHE ¢ IBYMS [TEPEMEHHBIMU

117 I'paduk nuHEIHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMU

118 I'paduk nuHEITHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMU

119 Cucrembl TUHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMA

120 Cucrembl TUHEHHBIX YPABHEHHUH C IBYMS IEPEMEHHBIMH

121 ['paduaeckuit MeTo ] pelieHUsI CUCTEMBI IMHEWHBIX YPaBHEHUN C IBYMS TIEPEMEHHBIMHU

122 I'paduaeckuit MeTo ] perieHUsI CUCTEMBI IMHEWHBIX YPaBHEHUN C IBYMS TIEPEMEHHBIMHU

123 Pemienue cucrem TMHEHHBIX ypaBHEHUH € ABYMsI IEPEMEHHBIMU METOJIOM IIOJICTAHOBKU U METOZIOM
CJIO>KEHUS

124 Pemienue cucrem TMHEHHBIX ypaBHEHUH € ABYMsI IEPEMEHHBIMU METOJIOM IIOJCTAHOBKU U METOZIOM
CJI0>KEHUS

195 Pemienue cucrem JTMHEHHBIX ypaBHEHHH ¢ ABYMsI IEPEMEHHBIMU METOOM MOACTaHOBKH U METO/I0OM
CJI0’KEHUS

126 Pemienue cucrem TMHEHHBIX YpaBHEHUH € ABYMsI IEPEMEHHBIMU METOJIOM IIOJICTAHOBKH U METOIOM
CIIO>KEHUS

127 CucteMa AByX JMHEHHBIX YPAaBHEHHH ¢ ABYMsI IEPEMEHHBIMU KaK MOJIENIb PEAbHONW CUTyallun
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128 KonTtponsnas padora no Teme "CrucTeMbl IMHEHHBIX ypaBHEHUI" 1
129 [ToBTOpenue u o6o0menue. BoipaxkeHus ¢ nepeMeHHBIMU
130 [ToBTOpenue u 0606meHne. CTEeHb ¢ HATYPATbHBIM ITOKa3aTelieM
131 [ToBTOpenue u o6o0menue. OAHOUWICHBI 1 MHOTOWICHBI. T0XIeCTBEHHBIE TPe0Opa30BaHus
aIreOpanvIecKuX BEIPAKESHUN

132 [ToBTOpenue u 0600meHue. POPMYITBI COKPAIIEHHOTO YMHOKCHHUS
133 [ToBTOpenue u 0606menue. Koopauuate! u rpaduky.
134 [ToBTOpenue u o6odmenue. JInneitnas GyHKIUA U €€ CBONCTBA
135 Hrorosas koHTpoJIbHAS paboTa 1
136 [ToBTOpenue u 06obmeHre. Perenne cucTeM TUHEHHBIX YPAaBHEHHH C IBYMS ITEPEMEHHBIMA

OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136
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8 KVIACC

Ne
Tema ypoka KonTpoibHbie
w/m padoThI
1 Yucnossle HEpaBEHCTBA
2 CBolicTBa YMCIOBBIX HEPABEHCTB
3 CBoiiCTBa YHCIIOBBIX HEPABEHCTB
4 Jloka3aTenbCTBO HEPABEHCTB
5 HepasenctBo ¢ nepemenHoil. CTporue u HECTPOTUE HEPABEHCTBA
6 HepasenctBo ¢ nepemenHoii. CTporue u HECTPOTUE HEPABEHCTBA
7 CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX HepaBeHCTB. OlIeHNBaHUE 3HAYEHUS BBIPAKEHUS
8 CrnosxeHre 1 yMHOXKEHHUE YHUCIIOBBIX HepaBeHCTB. OlIeHHBaHHUE 3HAYEHUS BBIPAKEHUS
9 [TonsiTe 0 pelIeHnr HEpaBEeHCTBA C OJTHOM MepEMEHHON. MHOXECTBO pElICHUIT HEPaBEHCTBA
10 [TonsiThe 0 pelIeHnr HEpaBEHCTBA C OJTHOM MepEMEHHON. MHOXKECTBO pElICHUIT HEPaBEHCTBA
11 PaBHOCWIIBHBIC HEepaBeHCTBA. HepaBeHCTBO-ClieICTBIE
12 UucnoBbie MPOMEKYTKH
13 JInHeitHOe HEPaBEHCTBO C OJIHOM MEPEMEHHON M MHOYKECTBO €r0 PElIeHU
14 Penienne nuHeHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
15 Pemenne nuHeitHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
16 Pemenne nuHeitHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
17 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
18 Cucrembl TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHON
19 Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOLIBIO JINHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHON
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20

Kontponsnas padora no teme "HepaBencrna"

21 KBanparsbie kopHU

22 ApupmeTHuecKuii KBapaTHBIA KOPEHb U €T0 CBOKWCTBA

23 ApupMeTHuecKuii KBapaTHBI KOPEHb U €T0 CBOKWCTBA

24 [TonsiTue nppanMOHaNbHOTO YKCIIa. [[elCcTBUS ¢ HpPAMOHAIBHBIMU YU CIIAMU

25 CpoiicTBa AWCTBUI ¢ UppaAIMOHATIBHBIMU YHCIAMU

26 CBoiicTBa AEWCTBUH ¢ UPPAIMOHATLHBIMHU YUCIIAMH

27 CpoiicTBa AEWCTBUI ¢ MppallMOHATbHBIMU YHCIaMH

28 CpaBHeHUE UppallOHAIbHBIX YUCEI

29 CpaBHeHUE UppallOHAIbHBIX YUCEI

30 MHOXeCTBO IeHCTBUTENBHBIX Yucel. [IpecTaBiieHus 0 pacIIuPEHUSIX YHCIOBBIX MHOKECTB

31 JlomycTrMble 3HaYeHUSI IEPEMEHHBIX B BHIPAKEHUSX, COJIEPIKALIUX apU(PMETHUECKHE KBAIPaTHbIE KOPHU

32 JlomycTrMble 3HaYeHUSI IEPEMEHHBIX B BHIPAKEHUSX, COJIEPIKALIUX apu(PMETHUECKHE KBAIPAaTHbIE KOPHU

33 ToxxnecTBeHHBIC TPeOOpPa30BaHMS BRIPAKEHUM, CoIepKaIIuX apudMeTHIECKUE KBaIpaTHhIC KOPHU

34 ToxxnecTBeHHBIEC TPEOOpPa30BaHMSI BRIPAKEHUH, COJEPKAMNUX apUPMETHICCKHE KBAAPAaTHBIE KOPHU

35 ToxnecTBeHHble MpeoOpa3zoBaHus BRIPAKEHUN, COAepKAIIUX apu(pMeTHUECKHe KBaJApaTHbie KOPHU

36 ToxnecTBeHHble MpeoOpa30BaHuUs BRIPAKEHUMN, colepxKaIIuX apudMeTndeckie KBaJapaTHble KOPHU

37 Kontponbras padoTa no teme "KBanpaTHbiii KopeHb"

38 KBanpatHoe ypaBHeHHE

39 dopmyna KOpHel KBaapaTHOTO ypaBHeHHs. KomnuecTBO 1eHCTBUTENBHBIX KOPHEH KBaJAPaTHOTO
ypaBHEHUS

40 dopmyna KOpHEH KBapaTHOTO ypaBHeHUs. KomnuecTBo AeHCTBUTENBHBIX KOPHEN KBAAPaTHOTO
ypaBHEHHUS

41 dopmyna KOpHEH KBapaTHOTO ypaBHeHUs. KomnuecTBo AeHCTBUTENBHBIX KOPHEN KBAAPaTHOTO
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YpaBHEHUS

dopmyiia KOpHEN KBAaIpaTHOTO ypaBHEHUS. KoJIMUecTBO AENCTBUTENBHBIX KOPHEN KBAIPATHOIO

42
ypaBHEHUS
43 Teopema Buera
44 Teopema Buera
45 VYpaBHeHUsI, CBOAMMBIE K IMHEWHBIM YPAaBHEHUSM WJIM K KBaJIPATHBIM YpPaBHEHUSAM
46 VYpaBHeHHUsI, CBOAMMBIE K IMHEWHBIM YPAaBHEHUSM WJIHM K KBaJIPaTHBIM YpPaBHEHUSAM
47 KBanpaTHO€e ypaBHEHHE C TapaMeTpPOM
48 Pemrenne kBagpaTHBIX YpaBHEHUH € ITapaMeTpamMu
49 Pemrenne kBagpaTHBIX YpaBHEHUH € ITapaMeTpamMu
50 Pemenne kBagpaTHBIX YpaBHEHHH, COIEPIKALUX 3HAK MO
o1 Pemenne kBagpaTHBIX YpaBHEHHM, COIEPIKALUX 3HAK MO
52 VYpaBHEHHE KaK MAaTEMAaTHYECKask MOJIENb PEaIbHON CUTYalluH
53 Pemenne TeKCTOBBIX 3a7a4 ¢ TIOMOIIBIO KBaPAaTHBIX yPaBHEHUI
54 Kontponbras padoTa nmo teme "KBanpaTHbie ypaBHeHUS"
55 PanmonanbHbIE BRIpaKEHUS
56 ToxnecTBeHHbIe TPeoOpa30BaHUs PALIMOHAIBHBIX BBIPAYKEHHUH
57 ToxnecTBeHHbIe TPeoOpa30BaHUS PALMOHAIBHBIX BbIPAYKEHHH
58 ToxnecTBeHHbIe TPeoOpa30BaHUS PALMOHAIBHBIX BbIPAXKEHHUH
59 ToxnecTBeHHbIe TPe0Opa30BAHUS PALIMOHAIBHBIX BbIPAKEHHUH
60 AnreOpanyeckast JpoOb. JlomycTrMble 3HaYeHUs IEPEMEHHBIX B APOOHO-PAlMOHATIBHBIX BBIPAKEHUSIX
61 AnreOpanyeckast 1po0b. JlonmycTrMble 3HaYeHUs IEPEMEHHBIX B APOOHO-PAllMOHATIBHBIX BBIPAKEHUSIX
62 AnreOpanyeckast 1poob. JlonmycTrMble 3HaYeHUS IEPEMEHHBIX B APOOHO-PAlMOHATIBHBIX BBIPAKEHUSIX
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63

OcCHOBHOE CBOWCTBO anreOpandeckoi Apoou

64 OcHOBHOE CBOMCTBO anredpanyeckon Apoou

65 CrnosxeHue ¥ BBIYUTaHKE alredpandyeckux apooen

66 CrnoxeHne 1 BBIYUTaHHE ATeOpandeckux Ipooei

67 YMHOKEHUE U JIeJIeHHe aaredpanyeckux qpooeit

68 YMHOXKEHHE U JIeNIeHHE anredpandecKux Apooei

69 YMHOKEHHE U JIeJIeHHE anreOpandecKux Apooei

70 Bo3Beznenue anredpandeckoii Jpodu B CTENEHb

71 KonTponsnas pabora no teme "IpoOHO-paninoHallbHbIE BhIpaskeHus"

72 JIpoOHO-pannoHa bHBIE YPaBHEHHS

73 Perrenne 1poOHO-paMOHANIBHBIX YPABHEHUH, CBOSIIIUXCS K JIMHEHHBIM YPaBHEHUSAM
74 Pemenne 1poOHO-pallMOHANIBHBIX YPAaBHEHNH, CBOSIIIINXCS K TMHEHHBIM ypaBHEHUAM
75 Pemenne n1poOHO-paiMOHANIBHBIX YPAaBHEHNH, CBOSIIIINXCS K TMHEHHBIM ypaBHEHUAM
76 Pemenne n1poOHO-paMOHANIBHBIX YPaBHEHNH, CBOSIIIMXCS K KBaJPaTHBIM yPaBHEHUSAM
77 Pemenne n1poOHO-paliMOHATBHBIX YPaBHEHNH, CBOSIIMXCS K KBaJAPATHBIM YPaBHEHUSAM
78 Pemenne npoOHO-palMOHANIBHBIX YPaBHEHNH, CBOSIIIIUXCS K KBaJPaTHBIM yPaBHEHUSAM
79 Pemenne n1poOHO-paliMOHATBHBIX YPAaBHEHUH METOIOM 3aMEHbI TEPEMEHHON

80 Pemenne n1poOHO-paiMoOHaNIBHBIX YPaBHEHUH METOJOM 3aMEHBI IIEpEeMEHHOM

81 Pemenne 1poOHO-palMOHAIBHBIX YPaBHEHUH METOIOM 3aMEHbI IIePEMEHHON

82 Pemenne npoOHO-paliMOHABHBIX YPaBHEHUH METOIOM 3aMEHbI IePEMEHHON

83 Pemenne TeKCTOBBIX 3aa4 ¢ TOMOLIBIO APOOHO-PAIIMOHATBHBIX YPaBHEHHH

84 Pemrenne TeKCTOBBIX 3a]a4 ¢ TOMOIIBIO IPOOHO-PAIIMOHATBHBIX YPaBHEHHH

85 Pemrenne TeKCTOBBIX 3aa4 ¢ TOMOIIBIO IPOOHO-PAIlMOHATBHBIX YPaBHEHHH
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86

Pemienne TeKCTOBBIX 33a7a4 C MOMOUIBIO IPOOHO-PAIIHOHANIBHBIX YPAaBHEHHUN

87 Pemienne TeKCTOBBIX 3a7a4 C MOMOUIBIO JPOOHO-PAIIHOHANIBHBIX YPaBHEHHUN

88 Pemienne TeKCTOBBIX 337124 C TOMOMLIBIO IPOOHO-PAIIHOHAIEHBIX YPAaBHEHHNA

89 I'padmyeckas uHTEpIIpETALIAS YPAaBHEHUH C IBYMS TIEPEMEHHBIMH

90 KonTtponsHas padota no Teme "/[poOHo-panioHabHbIE ypaBHEHUS "

91 O6nacTb onpeaeneHuss U MHOYKECTBO 3HaUeHUN (QyHKIIUN

92 OO6nacTe onpeneneHuss © MHOXKECTBO 3HAUYCHUH (DyHKIINN

93 CrniocoOsb1 3ananust pyHKIMNA

94 I'padux GyHKITIHI

95 Urenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukoB GyHKIUH, OTpakaloOUUX peaabHbIe
TIPOIIECCHI

96 OyYHKIMH, OTIMCHIBAIONTUE MPSMYIO H 00paTHYIO MPOIOPIIMOHAIBHBIC 3aBUHCUMOCTH, UX Ipa(uKu

97 DYHKITMN, OTUCHIBAIONTUE TIPSIMYIO i 00OpaTHYIO MPOMOPIHUOHATBHBIC 3aBUCUMOCTH, UX TpaduKu

98 DYHKITNN, OTMCHIBAIONTUE TIPSIMYIO i O0OpaTHYIO MPOMOPIUOHATBHBIC 3aBUCUMOCTH, UX TPaduKu

99 OyHKIusa Y = X2 1 e€ cBOHCTBa

100 OyHKIUA Y = X2 1 e€ cBoiCcTBa

101 Oynkiusa Y = X3 u e€ cBoicTBa

102 OyHKIUA Y =K/X 1 €€ CBOWCTBA

103 OyHKIMS Y =K/X 1 €€ CBOHCTBA

104 OyHKIMSA Y =VX U €€ CBOICTBA

105 KounTponbnas pabora no teme "®@yHkuun"

106 CreneHsb C 1eNIbIM TIOKa3aTeneM

107 CBoOiICTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM
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108

CBoliCTBa CTCIICHHU C OCJIBIM IIOKa3aTCiICEM

109 CBoIiCTBa CTETEHU C LIENIBIM MTOKa3aTeIeM

110 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIMX CTENEHHU C LIETBIM ITOKa3aTeIIeM

111 [IpeoOpazoBaHne BRIpAKEHHIA, COACPIKAIMX CTENCHHU C IIETBIM ITOKa3aTeIIeM

112 [IpeoOpazoBaHue BRIpaKEHHIA, COACPIKAIIMX CTENCHHU C IIETBIM ITOKa3aTeIIeM

113 CrangapTHBIN BUJ YHcaa

114 CrangapTHBIN BUJ YKcaa

115 JlelicTBUA C YHMCIIaMU, 3alMCAaHHBIMU B CTaHAAPTHOM BHU/IE

116 JleicTBUS ¢ yuCIIaMu, 3alTUCAaHHBIMU B CTaHJIAPTHOM BH/JIE

117 Pa3mMepsr 00BEKTOB OKPYXKAIOIMIET0 MUPA, JUTUTEIIBHOCTD MTPOIIECCOB B OKPYKAIOIIEM MUPE

118 Pa3Mepnr 00BEKTOB OKPYXKAIOIMIET0 MUPA, JUTUTEIIBHOCTD MTPOIIECCOB B OKPYKAIOIIIEM MUPE

119 Pa3mMepnr 00BEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEIILHOCTD MTPOIIECCOB B OKPY)KAIOIIIEM MUPE

120 JleneHue ¢ octaTkoM

121 CpaBHEHHS TEIBIX YUCEIT TT0 MOJIYJTI0 HATYPaJIbHOTO YKCiIa

122 CpaBHEHHUS TEIBIX YUCEIT TT0 MOJIYJTI0 HAaTYPaJIbHOTO YKCiIa

123 CBoiicTBa CpaBHEHUH IO MOTYJTIO

124 CBoiicTBa CpaBHEHUH IO MOTYJTIO

125 OcTaTki CyMMBI ¥ TIPOM3BEACHUS 10 TAHHOMY MO/TYJTIO

126 KonTponsnas pabora no temam "Crenenu", "/Ienumocts"

127 [ToBTOpenue u 06061eHNe. Penienne TMHeHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM U CUCTEM JTMHEHHBIX
HEPaBEHCTB C OJHOI MepeMeHHON

198 [ToBTOpenue u o6o0meHue. Penenne TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN U CUCTEM JTMHEHHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOMN

129 IToBTOpenue u o6o0mmenue. ToxaecTBEHHbIE TPe0Opa30BaHUs BBIPAKEHHH, COepKaLIX
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apu(pMeTHYECKIE KBaIpaTHbIe KOPHU
130 [ToBTOpenue u 060061eHue. Penienne kBagpaTHbIX ypaBHEHU. PellieHne TEKCTOBbIX 3a/1au ¢ IOMOIIIbIO
KBaJPaTHBIX YPaBHCHUM
131 [ToBTOpenue u 06061meHue. Pemenue 3a1a4 U3 peaabHON KU3HU
132 [ToBTOpenue u 06061menHue. ToxecTBEHHbIE TPEOOPA30BAHNS PALIMOHAIBHBIX BHIPAXKEHUN
133 [ToBTOpenue u o6oodiIeHne. Perenne ApoOHO-palnoOHaTBHBIX YPAaBHEHUM, CBOIAIINXCS K TUHEHHBIM HIIHA
K KBaJIpaTHBIM ypaBHEHUSM. PerieHre TeKCTOBBIX 3a7a4 ¢ OMOIIbIO IPOOHO-pallOHAIbHBIX YPaBHEHUM
134 [ToBTOpenue u 06061eHue. Perienne TeKCTOBbIX 3ajau pa3IMYHbIMU CIIOCO0aMU
135 Hrorosas koHTpoJIbHAs paboTa 1
136 [ToBTOpenue u 06001meHue. Pemenue 3a1a4 U3 peaabHOU KU3HU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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9 KJIACC

Ne
Tema ypoka KonTpoibHbie
w/m padoThI

Oynknus. CBoiicTBa QYHKIWN: HYIH QYHKIIHH, IPOMEXYTKH 3HAKOTIOCTOSTHCTBA (DYHKITUH, TIPOMEKYTKH

1 BO3pacTaHMsl U yObIBaHUS (PYHKIIMU, YETHBIE U HEUETHBIE (PYHKLIMHU, HANOOJIbIlIeEe U HAMMEHbIIEe
3Ha4YeHUs PYHKITTU
Oynkiusa. CroiicTBa QYHKIIUN: HYIH (QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKITUU, TPOMEKYTKH

2 BO3pacTaHMsl U yObIBaHUS (PYHKIINU, YETHBIE U HEUETHBIE (PYHKLIMN, HANOOJIbIlIee U HAUMEHbIIEe
3Ha4YeHUs (PYHKITTH

3 [TocTpoenne rpadmkoB PyHKIIHI C TOMOIILIO MPe0Opa3oBaHMI

4 [TocTpoenue rpadpukoB QyHKIMI C TOMOIIBIO TPpeoOpa3oBaHUA

5 KBanpatueiii TpéxwieH. KopHu kBagpaTHOTO TpEéXUwieHa

6 Pa3noxxenne kBaipaTHOTO TpEXUIeHa HA TUHEHHbIE MHOXKHUTEIN

7 Pa3noxxenne kBaipaTHOTrO TpEXUIeHa HA TUHEHHbIE MHOXKUTEIN

8 KBagparnunas pynkmus u e€ cBoiicTBa

9 [Tapabouia, KOOpAMHATHI BEPUIMHBI TAPa0OIIbl, 0OCb CHMMETPUH MapaloJIbI

10 [TocTpoenue rpaduka KBaipaTHIHONW PYHKIIHH

11 [TocTpoenue rpaduka KBagpaTHIHON (PyHKIIUH

12 [TocTpoenue rpaduka KBagpaTUIHON HYHKIIMH

13 [Tonoxenue rpadurka KBaApaTUIHON GYHKIIMH B 3aBUCUMOCTH OT €€ Ko3(puinenton

14 [Tonoxenue rpaduka KBaApaTHUHON PYHKIIUU B 3aBUCUMOCTH OT €€ KOA(PPHUIINEHTOB

15 Hcnonb3oBaHue CBOMCTB KBaAPATUUHON QYHKIIHUU JUIS PEIICHUS 33129

16 Hcnonb30BaHue CBOMCTB KBaAPATUUHON (HYHKIIUU JUIS PEIICHUS 33129
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17 Hcnonp3oBaHne CBOMCTB KBaIPATUYHON (PYHKIIMHM ISl PELICHUS 33134

18 Crenennblie (yHKINU C HATYpPaJbHBIMHU MOKA3aTEIAMHU, UX Tpa(UKH U CBOKWCTBA
19 CreneHnble (QyHKIMU C HATYPaJTIbHBIMU TIOKA3aTEISIMHU, UX Tpa(uKu U CBOHCTBA
20 Crenennblie (QyHKIMU C HATYPaJIbHBIMU TIOKA3aTEISIMHU, UX Tpa(uKu U CBOHCTBA
21 CreneHnnbie (PyHKINU C HATYpPaJIbHBIMU TIOKA3aTEISIMHU, UX TPa(UKN U CBOMCTBA
22 Ipadukn Gyskimit: y=Vx , y=3x,y=|x|

23 Ipadukn dyakimit: y =Vx, y=Vx, y=| x|

24 Ipaduxn Gyskimit: y=Vx , y=3x, y=|x|

25 Kontponbras padoTa o teme "OyHkimmn"

26 [ToHATHE O pemeHnn HepaBEHCTBA C OJHOW NepeMeHHON. MHOXKECTBO pelIeHu HEPABEHCTBA
27 KBagparHble HepaBeHCTBA C OJHOW MEPEMEHHOMN

28 KBanparHbeie HepaBeHCTBA ¢ OJHOU MMEPEMEHHOMN

29 Pemenne HepaBeHCTB rpad)iueCKUM METOJIOM M METOJIOM HHTEPBAJIOB

30 Pemenne HepaBeHCTB rpadyuueCKUM METOJIOM M METOJIOM MHTEPBAJIOB

31 HepaBeHcTBa, coneprkaiiye 3HaK MOTYIIS

32 HepaBeHncTBa, cosepxaliue 3HaK MOy

33 CucTeMbl HEpaBEHCTB C OJIHOM MEPEMEHHOMN

34 CucTeMbl HEpaBEHCTB C OJIHOM MTEPEMEHHOMN

35 Perienue TeKCTOBBIX 3aJja4 C MOMOLIbIO HEPABEHCTB, CUCTEM HEPABEHCTB

36 Penienue TeKCTOBBIX 3aJjau C TOMOLIbIO HEPABEHCTB, CUCTEM HEPAaBEHCTB

37 HepaBeHcTBO ¢ 1ByMs nepeMeHHbIMU. Perienne HepaBeHCTBa ¢ JBYMS IEpEMEHHBIMU
38 I'padrueckuii MeTo1 pelIeHns: CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU

39 Cucrembl HEpaBEHCTB C IByMsI IEPEMEHHBIMU
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40

KonTtponsnas padora no teme "KBanparusie HepaBeHCcTBA"

41 bukBanpaTHble ypaBHEHUS

42 [Tpumeps! MpUMEHEHUI METOJOB PABHOCHIIBHBIX ITPE0Opa30BaHUM, 3aMEHBI IEPEMEHHOH, rpauIecKoro
METO/1a IIPU peLlIeHUH YpaBHEeHUM 3-i1 u 4-i1 creneHei

43 [Tpumeps! MpUMEHEHUI METOJOB PABHOCHIIBHBIX ITPE0Opa30BaHUM, 3aMEHBI IEPEMEHHOH, rpauIecKoro
METO/1a IIPU PeLlIeHNH YpaBHEHUH 3-i1 u 4-i1 creneHei

44 [Ipumepsl npuMeHEHN METO/10B PABHOCUIIBHBIX ITPE0OPa30BaHM, 3aMEHBI IEPEMEHHOM, rpapruecKoro
METO/1a IIPU pellIeHnH ypaBHeHUH 3-i1 u 4-i1 creneHei

45 Pemenue 1poOGHO-paliiOHaNIbHBIX YPABHEHUN U HEPABEHCTB

46 Pemenne npoOHO-paniMOHATBFHBIX YPABHEHUI U HEPABEHCTB

47 Pemenue npoOGHO-paliiOHAIBHBIX YPABHEHUN U HEPABEHCTB

48 Pemenne npoOHO-paliMOHATFHBIX YPAaBHEHUH U HEPABEHCTB

49 Pemenue cucrem ypaBHEeHUH ¢ AByMsI IEPEMEHHBIMH

50 Pemenne cucrem ypaBHEeHUH ¢ AByMsI IEPEMEHHBIMH

51 Pemenne npocTedmux cCUCTEM HEJTMHEWHBIX YPABHEHHI C ABYMS ITIEPEMEHHBIMU

52 Pemienue npocTedux CUCTEM HEJTMHEUHBIX YPABHEHHH C ABYMS ITIEPEMEHHBIMU

53 Pemenue npocTedux CUCTEM HETMHEUHBIX YPABHEHUH C ABYMS ITIEPEMEHHBIMU

54 Pemenue npocTedux CUCTEM HEJTMHEUHBIX YPABHEHHH C ABYMS ITIEPEMEHHBIMU

55 I'padmyeckuii MeTo pelIeHHs CUCTEMbI HETMHEWHBIX YPaBHEHUH C IByMsI IEpEMEHHBIMU

56 I'padmyeckuii MeTo perieHus CUCTEMbI HEJTMHEHHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMU

57 Cucrema 1ByX HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU KAaK MOJIEIIb PEAIbHOU CUTYALIMU

58 Cucrema IByX HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU KaK MOJIEIb PEAIbHOU CUTYALIMU

59 Cucrema 1ByX HETMHENHBIX YPABHEHHUM C JBYMs IEPEMEHHBIMU KaK MOJIEb PEAIbHON CUTYalluH

60 Cucrema 1ByX HETMHENHBIX YPaBHEHHUH € ABYMS IEPEMEHHBIMH KaK MOJIENb PEAIbHON CUTYalluH
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61

Cucrema HEJIMHENHBIX YPaBHEHU € TapaMeTpoM

62 Cucrema HEIMHENHBIX YPaBHEHUH € TapaMeTpoM

63 CucrteMa HEIMHEHHBIX YPaBHEHUH C MapaMeTpoM

64 [Ipocreiinme HepaBEeHCTBA ¢ IBYMS IEPEMEHHBIMU M HX CHCTEMBI

65 KonTponsHas paborta o Teme "YpaBHEeHUsI, HEPABEHCTBA U UX CUCTEMBI"

66 [MousiTie ynca0BOM MOCaeA0BATEILHOCTH. KoHeuHbIe 1 OECKOHEUHBIE MTOCIIE0BATEILHOCTH

67 OrpannydeHHast Toce0BaTeIbHOCTh. MOHOTOHHO Bo3pacTarolas (yObIBaroias) mocjie10BaTeIbHOCTh

68 CriocoObI 3a/1aHUs TIOCTIEIOBATEIBHOCTH: OMUCATENLHBIN, TAOJUIHBIHN, C TOMOMILIO (OPMYIIBI N-TO WieHa,
PEKYPPEHTHBIMN

69 ApubdmMernueckas ¥ TECOMETPUUECKast POTPECCUH

70 ApubdmMernueckas ¥ TEOMETPUUYECKast POTPECCUH

71 CBoiicTBa WIeHOB apu(METUUECKON U TEOMETPUIECKON TTPOTPECCHIt

72 CBoiicTBa WIeHOB apu(hMETUUECKON U TEOMETPUICCKON TTPOTPECCH

73 dopmyItbl N-ro WieHa apuhMETUIECKONU U TEOMETPUIECKON TTPOTPECCHit

74 dopmyItbl N-ro WieHa apuhMETUUECKOW U TEOMETPUIECKON TTPOrPECCHit

75 dopmyitbl N-ro wieHa apuhMETUIECKONU U TEOMETPUICCKON TTPOrPECCHit

76 DopMyITbl CyMMBI IIEPBBIX N YICHOB apU(PMETHISCKON ¥ T€OMETPHIECKON MPOTPeccuit

77 DopMyITbl CyMMBI IIEPBBIX N YICHOB apU(PMETHISCKON B T€OMETPHIECKOU MPOTpeccuit

78 DopMmysbl CyMMBI IEPBBIX N 4IICHOB apu(METHUECKON U T€OMETPUUYECKON Mporpeccuit

79 3a/aun Ha TPOLICHTHI, OAHKOBCKHE BKJIA/Ibl U KPEIUTHI

80 3a/aun Ha MPOLICHTHI, OAHKOBCKHE BKJIA/bl U KPEIUTHI

81 3aaun Ha MPOLIEHTHI, 0AHKOBCKUE BKIAbI M KPEIUTHI

82 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI H KPEUTHI
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83

33[[21‘-11/1 Ha IMPOLICHTHI, 0OaHKOBCKHE BKJIaAbl U KPCAWUTDBI

84 3azauy Ha MIPOLIEHTHI, OAHKOBCKUE BKJIA/Ibl U KPEIUTHI

85 3aauy Ha MPOLIEHTHI, OAaHKOBCKUE BKJIA/Ibl U KPEIUTHI

86 [IpencraBieHue o CX0AUMOCTH MOCJIE0BATENILHOCTH, O CYMMHPOBAaHUN OECKOHEYHO YObIBaoILEn
r€OMETPUYECKON IIPOTrPECCUH

87 [IpencraBieHue o CX0AUMOCTH MOCJIE0BATENILHOCTH, O CYMMHPOBAaHUN OECKOHEYHO YObIBaroIIen
reOMETPUYECKON IIPOTrPECCUH

88 Metoa MaTeMaTH4eCKON HHIYKIIUU

89 Metoa MaTeMaTHIeCKON HHIYKITHH

90 KonTpomnbHas paborta no teme "HucaoBble MOCIET0BATEILHOCTH U TPOrpeccuu’”

91 Kopensb n-i1 crenenn. CBOMCTBA KOPHS N-1 CTENIEHH

92 Kopens n-it crenenu. CBoiicTBa KOpHS N-ii CTeNeHN

93 Kopensb n-it crenenn. CBoicTBa KOPHS N-i CTETICHA

94 CrerneHp ¢ pallMOHATIBHBIM TIOKa3aTeieM U €€ CBOMCTBa

95 CrerneHp ¢ pallMOHATIBHBIM TIOKa3aTeeM U €€ CBOMCTBA

96 CreneHb ¢ pallMOHAJILHBIM IIOKa3aTeleM U €€ CBOWCTBA

97 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHH, COAEpIKAIMX KOPEHb N-il cTeneHn

98 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHH, COAEpIKaIMX KOPEHb N-il cTeneHn

99 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHH, COAEpIKaIMX KOPeHb N-il cTeneHn

100 ToxnecTBeHHbIe TPeoOpa30BaHUs BRIPAKEHUH, COAEPIKALNX CTENEHb ¢ PALIMOHAIBHBIM ITOKa3aTeleM

101 ToxnecTBeHHbIe IPe0Opa30BaHUs BBIPAKEHHUH, COAEPIKAIINX CTEIEHb C PallMOHAIbHBIM MIOKa3aTeIeM

102 KonTponsnas paborta no Teme "CremneHs ¢ palioHaIbHbIM MOKa3zaTeneM"

103 IToBTOpenue u o6o0mmeHue. Yucna u BeIYUCICHUS (3alUCh, CPaBHEHUE, I€HCTBUS C IeHCTBUTENbHBIMU

qucjIaMu, YuCjIoBasa HpHMa}I)
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[ToBTOpenue u 060061meHue. Uncna 1 BRIYUCIICHUS (3a1Ch, CPABHEHUE, JCHUCTBUS C ICHCTBUTEIHLHBIMU

104
YHUCIaMH, YUCIIOBAs TpsMast)

105 [ToBTOpenue u 06061meHue. Uncna 1 BelunciieHus (IPOLEHTbI, OTHOLLIEHUS, IPOTIOPLIUN)

106 IToBTOpenue u 06061menHue. Uncna 1 BIYUCIIeHUs (IPOLIEHTHI, OTHOLIEHHUS, TPOIIOPLIUH)

107 [ToBTOpenue u o6odeHre. Ynucna u BeraucieHus (peiieHne 3a/1a4 u3 peaabHOM KU3HN)

108 [ToBTOpenue u 06061meHue. Uncna u BeIYUCIIeHUs (pelIeHne 3a/1a4 U3 PeaJbHOM KU3HN)

109 [ToBTOpenue u o6odmeHre. Ynucna u BeraucieHus (OKpyriieHne, MpuoImKeHne, OIeHKa)

110 [ToBTOpenue u 06061meHue. TekcToBble 3a1aun (peleHne TEKCTOBBIX 3a/1a4 apu(METHUECKUM U
anredpanveckuM croco0amm)

111 [ToBTOpenue u 0606mmenHue. TekcToBble 3a1auM (pelieHrne TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM 1
anredpanveckuM croco0amm)

112 [ToBTOpenue u 06061meHue. TekcToBble 3a1a4n (peleHue TEKCTOBBIX 3a/1a4 apu(METHIECKUM U
anreOpandecKuM CrocoOaMm)

113 [ToBTOpenue u o6o6menne. TekcToBbIe 3a1aun (PENICHNE TEKCTOBBIX 3a7a4 apu(METHICCKIM U
anredpanveckuM croco0amm)

114 [ToBTOpenue u o6obmenne. TekcToBbie 3a1aun (PEIICHHE TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM U
anreOpanvecKuM CrocodaMm)

115 [ToBTOpenue u 0606meHue. TekcToBbie 3a1aun (pelIeHUE TEKCTOBBIX 3a/1a4 apu(pMeTHIECKUM U
anredpanveckuM croco0amm)

116 [ToBTOpenue u 06061meHne. Anredpanyeckue BeIpaxeHus (MpeoOpa3oBaHue anredpandeckux
BBIPKEHUH, COAEpKAIIUX CTENEHB C LIEJIbIM MOKa3aTeJIeM)

117 [ToBTOpeHME M 0000mIEeHNe. AreOpandecKue BhIpaKeHUs (MMpeoOpa3oBaHKe areOpandecKux
BBIPKEHUH, COAEpKAIIUX CTENEHB C LIEJIbIM MOKa3aTeJIeM)

118 [ToBTOpenue u o6o0mmeHue. Anredpandeckue BelpakeHus (peodpazoBaHue alreOpandeckux

BLIpa)KeHHﬁ, coeprKauX CTCIICHDb C LCJIBIM HOKaSaTCJ'IeM)
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[ToBTOpenue u o6o0menue. Anredbpandeckue BeIpakeHus (mpeoOpa3oBaHue anredpanyecKux

119 BBIPXKCHUH, COIepKAIUX apu(PMETHUECKUIT KBAAPATHBIM KOPEHB)

120 [ToBTOpenue u o6obIIeHre. Anredpandecke BhIpakeHUs (MpeoOpa3oBaHue aredpandecKux
BBIPKCHUH, COIEpKAIINX apu(PMETHUECKUI KBAAPATHBIH KOPEHB)

121 [ToBTOpenue u 06odeHne. Anredpandeckie BeIpakeHus (MpeoOpa3oBaHue aredpanyecKux
BBIPAKEHUH, cofepKalux apupMeTHUEeCKUN KBaApaTHbIN KOPEHb)

122 [ToBTOpenue u o6odIIeHre. Anredpandeckie BhIpaKeHUs (MMpeoOpa3oBaHme IENbIX U TPOOHO-
paMoOHATFHBIX BBIPAYKECHU)

123 [ToBTOpenue u o6odIIeHre. Anredpandeckue BeIpakeHus (MpeoOdpa3oBaHue IEIbIX U IPOOHO-
paMoOHATFHBIX BBIPAYKCHU)

124 [ToBTOpeHue u 00obmeHne. Anredpandeckie BhIpaKeHHs (MMpeoOpa3oBaHue IENbIX U TPOOHO-
paMoHATFHBIX BBIPAYKCHU )

125 [ToBTOpeHmne u 0000mEeHne. Anredpandeckue BhIpakeHus (TIpeoOpa3zoBaHue 1EIbIX U IPOOHO-
paloOHaIbHBIX BHIPAKEHUN)

126 [ToBTOpeHmMe u 0600mIeHNe. ANredpandecKre BhIpaKeHUs (pa3ioKeHHe MHOTOUJICHA HA MHOKUTEIH, B
TOM YHCJI€ C UCIOJIb30BaHNuEM (GOPMYJl COKPAILIEHHOTO YMHOXEHHS)

127 [ToBTOpenue u 06061eHne. Anredpanyeckue BeIpakeHus (pa3iokeHne MHOrOWIeHa Ha MHOXKHUTEIH, B
TOM YHCJIE C UCHOJIb30BaHUuEM (GOPMYIl COKPAILICHHOTO YMHOXEHHS)

128 [ToBTOpenue u 06061meHne. Anredpanyeckue BeIpakeHus (pa3iokKeHne MHOTOWJIeHa Ha MHOKUTENH, B
TOM YHCJIE C UCIOJIb30BaHUuEM (GOPMYIl COKPAILICHHOTO YMHOXEHHS)

129 [ToBTOpenue u 060061meHNEe. AJredpanyecKue BeIpaKeHus (MOACTUPOBAHUE C TOMOIIBLI0 (hopMyIT
pEAIbHBIX MTPOLIECCOB U SBJICHU)

130 OyHKMU (MOCTPOCHUE, CBOWCTBA U3YUYEHHBIX (PYHKITHIN)

131 IToBTOpenue u o6o0meHne. PyHKIMH (IOCTPOEHHUE, CBOWCTBA U3YUYEHHBIX (DYHKIIMIA)

132 IToBTOpenue u o6o0meHne. PyHKIMH (IOCTPOEHHUE, CBOUCTBA U3YUEHHBIX (DYHKIIHIA)
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133 [ToBTOpenue u o6o0menue. PyHKIMH (rpaduueckoe pereHre ypaBHEHUH U UX CUCTEM)
134 [ToBTOpenue u o6o0menue. PyHKIMH (rpaduuecKoe pereHre ypaBHEHUH 1 UX CUCTEM)
135 Hrorosas koHTpOJIbHAS paboTa 1
136 [ToBTOpenue u 06o6meHrne. PyHKINU (MOJAECTUPOBAHUE PEATTLHBIX MPOIIECCOB)
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yjabTaTaM O0CBOCHUSA OCHOBHOM 06pa30BaTeJ’ILHOﬁ NnporpaMmmsbI 1

MPpOBEPAECMBIC 3JIEMEHTDLI COACPKAHUSA

B ¢enepanbHBIX M pEerMOHANBHBIX MPOLEAYpax OICHKH KadyecTBa OOpa3oBaHUS HCIIOJIB3YETCS
nepevyeHpb (KOOu(HUKAToOp) paclpelesieHHBIX 10 KiaccaMm MpOBEpsSeMbIX TpeOOBaHWUN K pe3ylibTaTam
OCBOCHHS OCHOBHOH 00pa30BaTeNbHON IMPOrpaMMBl OCHOBHOTO OOIIEro 0Opa3oBaHUS M DIIEMEHTOB
COJIep’KaHus 10 MaTeMaTHKe

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTesIbHON MporpamMMsl (7 Kiacc)

Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€TO 00pa3oBaHus
pe3ynbraTta
1 Yucna 1 BEIYUCICHUS
11 BEITIOJTHATE, coOYeTass YCTHBIE M NMHChMEHHBIC MPHEMBI, apu(METHICCKHE
' JCUCTBUS C pAIMOHATHLHBIMU YHCIIAMHU
HaxonuTh 3HAYeHUS YHCIOBBIX BBIPAKCHUU, TPUMEHSITH Pa3HOOOpa3HbIC
1.2 CrocoObl W MpPHEMbl BBIYHUCICHHUS] 3HAYEHUH JPOOHBIX BbIPAKEHU,
CoJIepXKariux 0OBIKHOBEHHBIC U JIECATUUHBIC IPOOH
[TepexoauTs OT 0HOM (HOPMBI 3aNTUCH YKCeN K Apyroi (mpeoOpa3oBhIBAThH
1.3 JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ACCATUIHYIO IPOOb)
14 CpaBHUBATh U YIOPSAIOUMBATH PAllMOHAIBHBIE YUCIIA
15 OKpyTJaTh yncaa
BbInoNnHATE TPUKUAKY U OLEHKY pe3ylbTaTa BbIYHUCICHHM, OICHKY
1.6 3HAYEHUIN YHCIOBBIX BbIpAXXEHHUU. BBHIMOIHATH AEHCTBUS CO CTENEHSIMH C
HaTypaJIbHBIMU TIOKa3aTeNIIMU
17 [IpumeHsTr TpU3HAKKM  JEIMMOCTH, pa3lo)KEHWE Ha  MHOXKHUTEIU
' HaTypaJIbHBIX YHCEI
Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIC C OTHOLICHUEM
18 BEJTUYHH, MPOMOPLUOHATIBHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' WHTEPIPETUPOBATh PE3YNIbTAThl PEIICHUS 33Ja4 C YYeTOM OTpaHHuYeHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB
2 AnrebpandecKkue BhIPAKCHHUS
21 Hcnonb3oBath  anreOpanyeckyrd  TEPMUHOJIOTHUIO UM CHMBOJIHKY,
' MIPUMEHSTH €€ B MPOIIECCe OCBOSHHS yueOHOTo MaTepuana
29 Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKCHHA TPU 3aaHHBIX 3HAUCHUSIX

NEPEMECHHBIX
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BrInoaHsTh npeo 6p2130BaHI/I$I Ocjoro BBIPAXKCHUA B MHOT'OYJICH

2.3
MPUBEICHUEM NOJOOHBIX CJIaraeMbIX, PaCKphITHEM CKOOOK
24 BbINOJIHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOIOWIEHAa Ha
' MHOTOYJIEH, IPUMEHATH POPMYJIbl KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTU
OcymiecTBIATh pPa3IoKEHUE MHOTOUYJIEHOB HAa MHOMKUTEIM C IOMOILBIO
2.5 BBIHECEHMSI 3a CKOOKHM OOIIEro MHOXWTENS, I'PYNIHUPOBKU CllaraeMblX,
npUMeHEHHs! (HOPMYIT COKPALIEHHOTO YMHOKECHUS
26 [IpumensaTs npeoOpa3oBaHMs MHOTOYJICHOB [yl PELIEHUS Pa3IuYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKHU
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAJIbHBIMHM IMOKA3aTEIAMU IS
' npeoOpa3oBaHMsl BBIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nrHENHbIE ypaBHEHUS C OJJHOM NMEPEMEHHOW, MPUMEHsS IpaBuia
3.1 nepexojia 0T UCXOJHOTO ypaBHEHHS K paBHOCHILHOMY eMy. IIpoBepsTs,
SIBIISIETCS JI YUCIIO KOPHEM YpaBHEHUS
32 [IpumensTh rpadguueckue METObl MPU PEeUICHUH JTUHEHHBIX YpaBHEHUHN U
' UX CHCTEM
33 [lonbupats mpumepsl Hap 4YHCENd, SBJIAIOLIUXCS PELICHUEM JIMHEHHOTO
' YPaBHEHHUS C IByMs [I€pEMEHHBIMU
CtpouTh B KOOPAWMHATHOW IIJIOCKOCTH TpauK JMHEHWHOTO YPAaBHEHHS C
3.4 IBYMsl IIEPEMEHHBIMH; I0JIb3ysICh TIpadUKOM, IPUBOAUTH IPUMEPHI
peleHus] ypaBHEHUS
35 Pemare cucteMsl AByX JMHEWHBIX YpaBHEHMH C JIByMsl IIEpEMEHHBIMHU, B
' TOM YHCJIC TPaPUIECCKU
CocraBiaTh M pemarh JIMHEHHOE YpPaBHEHHE WM CHCTEMY JIMHEWHBIX
3.6 YpaBHEHUH IO YCIIOBHUIO 3a/1a4M, MHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4ui IOJY4YEeHHBIH pe3ysbTaT
4 Koopaunats! u rpadpuku. OyHkmm
N300paxaTh Ha KOOPIMHATHOW MNpPSAMON TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUCBIBATH
YHCIIOBbIE MPOMEXYTKH Ha allreOpandeckoM si3bIKe
4.2 Otmedats B KOOPIAMHATHOM MNIOCKOCTH TOYKH I10 3a/IaHHBIM KOOPAWHATaM
4.3 Crpourts rpaduku nuneiHbIX QyHKIUil. CTpouTh rpaduk GyHKIUU Y = |X|
44 OnwuceiBaTh C TOMOLIBIO (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXIY

BCIIMYMHAMHU: CKOPOCTb, BpEMd, pacCTosIHUEC, MLCHY, KOJIUYCCTBO,
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CTOUMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThI

4.5

Haxonuts 3HaueHune GpyHKIMU IO 3HAYCHHUIO €€ apryMeHTa

4.6

[TornmaTh TpaduuecKuii criocod MpeaCTaBICHUS U aHAIM3a MHPOPMALIIH,
U3BIIEKAaTh M WHTEPIPETHPOBATh MHPOPMALKIO U3 TPadUKOB pPEATbHBIX
MPOLECCOB U 3aBUCUMOCTEM

BeposiTHOCTh 1 cTaTuCTHKA

5.1

YuraTh MHPOPMALIMIO, TPEJCTABICHHYIO B TaOJHIAX, HA JUarpamMMax,
MPEJCTaBIATh IaHHBIE B BU/IE TAOIHII, CTPOUTH AUATPAMMBI (CTOJIOMKOBEIE
(cronbuaTble) U KpYyroBbI€) IO MacCUBaM 3HAUEHUIN

5.2

OnuceiBaTh W HHTEPIPETHPOBATh pealbHbIE YWUCIOBBIE JAHHBIE,
Ipe/icTaBJIeHHbIE B Ta0IMIIaX, HA JUarpammax, rpapukax

5.3

Hcnonws30Bath 11 ONMHMCAHUS JTaHHBIX CTATHCTUUYECKHE XaPaKTEPUCTHKU:
cpenHee apudMeTuyeckoe, MeJUaHa, HauOOJbIllee W HauMEHbIee
3HAYEHMs, pa3Max

5.4

HNmers mpencraBineHue O CIy4aliHOM M3MEHYMBOCTH HA IpUMeEpax ILEH,
(¢u3nuecKkux  BEJIMYUH,  AHTPONOMETPUYECKUX  JAHHBIX,  HUMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpust

6.1

Pacnio3HaBaTh H3ydeHHBIE Te€OMETpUYECKHE QHUTYPHI, ONPEACTATh HX
B3aMMHOE€ paCIlOJIOKEHHEe, H300paxkaTh TreoMeTpuueckue (Qurypsi,
BBITIOJIHATh YEPTEKH IO YCIOBUIO 3ajauyd. M3MepsATh JHHEWHBIE H
yIJIOBBIC BEJIIMYMHBL Pemarh 3ajauM Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB

6.2

Jlenate rpyOyi0 OLICHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH IPEAMETOB B
peaIbHOM KU3HU, Pa3MEpPOB MPUPOTHBIX O00BEKTOB. Paznmuuarh pazmepsl
3THX 00BEKTOB MO MOPSAIKY BETUINHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3aavdaM

6.4

ITonn3oBaThCs [MpHU3HAKaMH PaBCHCTBA TPCYIOJIbHHUKOB, HWCIOJIb30BATH
IIpU3HAKU H CBOMCTBaA paBHO6e,I[peHHBIX TPEYIrOJIbHUKOB IIpU PCIICHUU
3aaaq

6.5

HpOBO,[[I/ITB JIOTUYCCKUC pacCyKACHUA C HCIIOJIB30BAHHUEM
TCOMETPUUCCKUX TCOPEM

6.6

ITonp30oBaThCs IMpu3HakaMu pPaBCHCTBA IMPAMOYI'OJIbHBIX TPEYIr'OJIbHUKOB,
CBOMCTBOM MCJHAaHBbI, HpOBCI[CHHOﬁ K THUIIOTCHY3C NPAMOYT'OJIBHOT'O
TPCYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a/1a4

6.7

OHpe,I[eJ'IHTL napajiiCJIbHOCTh IMPAMBIX C TIMOMOLIIBIO YIJTIOB, KOTOPBIC
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oOpazyer ¢ HMMH cekymas. OmnpenensiT NapauIeIbHOCTh MPSIMBIX C
IOMOIIBK0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW NPSAMOK 1O TOYEK
JAPYrou ImpsiMOn

6.8

Pemrate 3agaun Ha kierTyaToil Oymare

6.9

[TpoBOIUTE BBHIYMCICHUS W HAXOIUTh YUCIIOBBIC W OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUYECKMX 3aJlayax C MCIOJIb30BAaHUEM CYMMBI VIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yrji0OB, 0Opa30BaHHBIX MPU
MEPECEUCHUU JIBYX IapajulesibHbIX MOpsAMBIX  cekymed. Pemars
MPAKTUYECKHE 33/1a4M HA HAXOKJICHUE YIII0B

6.10

Biagete moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACIAThH
OMCCEKTpUCY YIjla U CEpEeIUHHBIM MEepHeHAMKYISp K OTpPe3Ky Kak
F€OMETPUYECKHE MECTA TOUEK

6.11

@opMyIMpOBATH ONPEIEICHUS OKPYKHOCTU U Kpyra, XOpAbl U AMaMETPa
OKPYXXHOCTH, IIOJIb30BaTbCd HUX CBOMUCTBAMHU. YMETh IPUMEHSATH 3TH
CBOWCTBA IPU PELICHNUH 3a/1a4

6.12

BiageTe noHsATHEM ONMMCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoquTh ee HeHTp. [lonbp3oBaThCcsl QakTaMu O TOM, UYTO OUCCEKTPUCHI
YIJI0B TPEYroJIbHUKA TMEPECeKaloTcsl B OJHOW TOYKE, W O TOM, HYTO
CepEeIMHHBIC TIEPICHAUKYIISPHl K CTOPOHAM TPEYTrOJIbHUKA TIEPECEKAIOTCS
B OJTHOU TOYKE

6.13

Brnaners noHatrem kacaTeiqbHON K OKPY>KHOCTH, TOJIb30BaThCA TEOPEMOM
0 MEePIEeHAUKYIIPHOCTH KacaTelbHOUW M pajuyca, IPOBEJCHHOIO K TOYKE
KacaHus

6.14

Ilonp30BaThCs HpOCTCﬁHIHMH reoMETPpUICCKNMHU HCpaBCHCTBAMU,
IIOHHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE TTOCTPOCHUS C TTIOMOIIIBIO IIUPKYIIS
U JIMHENKU

[IpoBepsieMbie a1eMeHTHI conepxanus (7 Kiace)

Kon

[IpoBepsieMblii 37IEMEHT coepKaHUs

Yucaa v BEIYUCICHUS

1.1

JlpoOu OOBIKHOBEHHBIE U JECSATHYHBIC, IMEPEeX0oJ OT OAHON (opMbI 3amucu
npobeit k napyroil. I[loHsTHe panuOHaIBPHOTO YHMCHIA, 3alKch, CpPaBHEHUE,
YIOPSAOYMBAHUE PAITMOHATIBHBIX YHCE

1.2

Apudpmernueckue IeMcTBUS C pallMOHATBHBIMH YHMciIaMM. PemieHue 3amad w3
peanbHON MPaKTUKU Ha YacTH, Ha IpOOH

1.3

Crenenbs ¢ HaTypaJIbHBIM  IIOKa3aTeJICM: OIIPpCACICHUC, IIPCOo 6pa3OBaHI/IC
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BBIpa)KeHI/Iﬁ Ha OCHOBC OIIpCACJICHM, 3allUCh OOJIBIIMX YHCEI

[IporeHTsI, 3aNUCh TPOICHTOB B BUIC APOOU U ApoOHU B BUIE MPOICHTOB. Tpu

14 .
OCHOBHBIE 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 peajbHONU IPAKTUKU
15 [IpumeHeHre MpU3HAKOB JEIMMOCTH, Pa3OKEHUE Ha MHOKUTEIN HAaTYPaJIbHBIX
' YHCell
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi B 00paTHasi IPOTOPIUOHATHHOCTH
2 Anrebpandeckue BbIpaKeHHs
21 IlepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAKEHUS C IepeMeHHOH. JlomycTtnmble
' 3HAQ4YEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXAY BEJIMYMHAMU B  BUIAE (OPMYJIBL.
' Brruucnenus mo ¢popmynam
2.3 [IpeoOpa3oBanne OYKBEHHBIX BHIPRXKEHUM, TOXKAECTBEHHO PaBHbIE BhIPAKEHUS
24 CBoOIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM
25 Opnounensl 1 MHorowieHsl. CreneHb MHorowieHa. CliokKeHHE, BbIUMTaHUE,
' YMHOKE€HUE MHOTOYJICHOB
26 @opMynbl COKPAaIEHHOTO YMHOXCHMS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaIpaToB. Pa3inokeHrne MHOTOYIEHOB HA MHOKUTENH
3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBWwia NpeoOpa3oBaHUs YypaBHEHMUS,
' PaBHOCHJIBHOCTb ypaBHEHUI
39 JluHeitHoe ypaBHEHME C OJIHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEMHOro
' YpaBHEHUS, pEUICHUE JIMHEHHBIX YPaBHEHUH
33 CocraBieHue ypaBHEHMH IO YCIOBHUIO 3aJaud. PerleHHe TEKCTOBBIX 3ajad C
' IIOMOIIBIO YPaBHEHUN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €ro Ipaduk
Cucrema 1ByX JIMHEWHBIX ypaBHEHUH C IByMs II€pEMEHHBIMU. Pemienue cucrem
3.5 ypaBHEHHUH crocoOOM MojACTaHOBKU. IIpumephl pemieHus TEKCTOBBIX 3ajau C
IIOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. @yHKIuu
4.1 KoopaunaTa ToOukM Ha MpsMoi
492 UucnoBele NMPOMEKYTKH. PaccTossHME MeXIy IBYMs TOYKAMHM KOOPAMHATHOM

psAIMOM
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[IpsmoyronpHast cuctema koopauHat, ocu OX m Oy. Abcuucca W opauHAaTa

4.3 .
TOYKH Ha KOOPJMHATHOM IJIOCKOCTU
44 [Ipumepsr rpadukos, 3amaHHbBIX (opmynamu. YreHHe TpadUKOB peaTbHBIX
' 3aBUCUMOCTEHN
4.5 [Monsitne ynknun. ['paduk ¢pynkmun. CpoiicTBa QyHKIMNA
4.6 Jluneitnas Qynkuus, ee rpaduk. ['papux Gy y = |X|
4.7 I'padmueckoe penieHre TMHEWHBIX YpaBHEHUI U CUCTEM JINHEWHBIX YpaBHEHHM
5 BeposTHOCTB U cTaTHUCTHKA
[IpencraBnenure AaHHBIX B BHUJE TaOMUL, AUarpaMm, rpapukoB. 3anoJHEHHE
51 TaOMUL, YTEHHE U IOCTPOCHHE JauarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
' KpyroBbix). UteHue rpaukoB pealbHbIX IpoueccoB. M3pneuenue nHdpopmanuu
W3 MarpaMM M Ta0Jnll, UCIIOJIb30BaHUE U UHTEPIPETALHS] TaHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apudmMernyeckoe, MeauaHa, pasMmax,
5.2 HauOoJblllee U HaUMEHbIIee 3HAaYeHUs Habopa YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHON U3MEHYMBOCTH
CrnydaifHpIi SKCTIEpUMEHT (OMBIT) M CiydaiiHoe coObiTHe. BeposiTHOCTH H
5.3 gacToTa. Ponb MaJoOBEpOSITHBIX W TPAKTHYECKH JIOCTOBEPHBIX COOBITHIA B
npupoe u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbL. Yuciio pedbep u cyMMapHasi CTEIEHb
54 BepminH. [Ipencrasienue o csizHoctu rpada. llemu m nuxmel. [yt B rpadax.
' O6xon rpada (sinepoB myTh). IIpencraBienne o0 OopueHTHpPOBaHHOM Tpade.
Pemenue 3aay ¢ nomorsio rpados
6 I'eomeTpust
Hauanbnubie noHsTusi reomeTpun. Touka, mpsMasi, OTPE30K, Jyd. YToJ. Bumabl
6.1 yriaoB. BepTukanbHble M CMeXHble yriibl. buccektpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [lapaniensHoCcTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoil cummeTpuu. IIpumepsl
' CUMMETPUHU B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TOCTPOEHHSI C IIOMOIIBKO LMPKYJId U JIMHEHKH. TpeyroybHUK.
' BricoTta, Meauana, GMccekTpuca, X CBOHCTBA
6.4 PaBHOOepeHHBII M pPaBHOCTOPOHHUH  TPEYroJIbHUKH. HepaseHctBo
' TPEyroJibHUKa
6.5 CBoiicTBa M MpU3HAKU PaBHOOEIPEHHOro TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M NpPHU3HAKU MapajuleTbHBIX MpsAMbIX. CyMMa YIjoB TpeyrojbHHKA.
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BHelnue yriel TpeyrojbHUKa
[IpsmoyronpHblii  TpeyrojgbHUK.  CBONCTBO  MeIMaHbl  IPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA,  IPOBEACHHOW K  rumoreHyse. IlpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TpeyroiabHUK ¢ yriom B 30°
HepaBeHcTBa B reomMeTpuun: HEPaABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE
6.8 JOMaHOH, Teopema O OoJyibIieM yrie ©u OOJbIIEeH CTOPOHE TPEYroJbHUKA.
[lepnenukynsp 1 HaKJIOHHas
6.9 I'eomerpuueckoe Mecto  Touek. buccekTpuca yriia W CEepeIMHHBIN
' MEPIEeHIUKYIIAP K OTPE3Ky KaK T€OMETPUYECKHE MECTa TOUEK
6.10 OKpYyXHOCTh U KpYT, XOpJia U TUaMETp, UX CBONCTBA. B3anmHOe pacmnosiokeHue
' OKpYKHOCTH U npsimoi. KacarenbHast v cekyiias K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHCaHHas B Yroj. BrnucaHHas u omMcaHHas OKPYKHOCTH
' TPEyroJIbHUKA
[IpoBepsieMble TpeOGoOBaHUs K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON TTPOrpaMMBbI § Kiacca
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3ynbTaTa
1 Uucna 1 BIYUCICHUS
Hcnonp30BaTh HayalbHbIE IPEICTABICHUSI O MHOKECTBE JEHCTBUTEIBHBIX
1.1 yyceNn JUis CpaBHEHUS, OKPYIVIGHHS U BBIYMCIEHUH, H300paxkaThb
JEHCTBUTEIIbHBIE YHCIIa TOUKAaMU HA KOOPJIAUHATHOM NpsIMOU
[IpumeHsaTh MOHATHE apUPMETUYECKOTO KBaAPATHOTO KOPHS, HAXOAUTh
19 KBaJIpaTHbIE KOPHM, HCIOJB3YS NpU HEOOXOJUMOCTH KAalbKYIATOD,
' BBITIOJIHATh TpeoOpa3oBaHUsl BBIPAKEHUN, COAEpKAIIUX KBaJpaTHBIC
KOPHH, UCHOJIb3ys CBOICTBA KOPHEH
13 Hcnonb30Bath 3amMCcH OOJIBIIMX U MajbIX YHUCEN C MMOMOIIBIO TECATUYHBIX
) npoOelt u creneHel yucia 10
2 AnreOpandeckue BbIpaXKeHUs
[IpuMeHATh MNOHATHE CTENEHW C LENbIM IOKAa3aTeJIEM, BBIIOJHATh
2.1 npeoOpa3oBaHUs  BBIPAKEHUH, cOAEpXKallUX CTENeHH C  LENbIM
II0Ka3aTeIeM
BBINONHATE TOXKAECTBEHHBIE PE0OPa30BaHMs PAllMOHAIBHBIX BBIPAKEHUN
2.2 Ha OCHOBE MpaBWJ JEWCTBUI HaJl MHOTOWIEHAMHU U anreOpanyecKUMU
IpoOsIMU
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2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[TpumensTh mpeoOpa3oBaHus BEIPAKCHUN Ul PEIICHUS PA3JIMYHbBIX 3a/1a4
13 MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKHU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHeliHble, KBaApaTHBIE YPAaBHEHUS U PallMOHAIbHBIE YPAaBHEHMS,
CBOJIAILIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

[IpoBOoaUTH MpOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHMH,
B TOM UHCI€ C [pUMEHEHHEeM TIpaduyecKkux MpeaCcTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHUE WUJIM CUCTEMa ypaBHEHUU pelIeHMUs,
€CIIM MMEET, TO CKOJIBKO, U ITpoYee)

3.3

[TepexoauTh OT ciioBeCHON (POPMYTUPOBKH 3aJa4M K €€ aireOpandeckoit
MOJECIN C MOMOINBIKO COCTABJICHWA YpPaBHCHHA WM CHCTCMbI ypaBHeHHfI,
HUHTCPHOPECTUPOBATE B COOTBETCTBUM C KOHTCKCTOM 3aaaydyu HOJ'Iy‘-IeHHI)II\/II
pe3yibTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [UISl CPaBHEHUS, OIIEHKH,
pelarh JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI,
JaBaTh rpa@UuecKylo WILIIOCTPALUI0O MHOYKECTBA PELICHUN HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB

OyHKINU

4.1

[TorrMaTh ¥ UCTIONB30BaTh (YHKIIMOHAIHHBIC TIOHATHS U S3bIK (TEPMHHBL,
CUMBOJIMYECKHE O0O0O03HAYCHHMs), OMNPENCIATh 3HAueHHEe (YHKIUH TIO
3HAYCHHUIO apTyMEHTa, ONPEIEIIsATh CBOMCTBA (DyHKIMH 110 ee rpaduky

4.2

CtpouTh rpaduKu dneMeHTapHbIX GyHKIMit Bua: Y = ; L Y=X5y =X,
Y = |X|, onmuchIBaTh CBOMCTBA YUCIOBOM QYHKIMHU 110 €€ Tpaduky

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

W3Bnekaty u mpeoOpa3oBbIBaTh WH(OPMALNIO, MPEICTABICHHYIO B BUEC
TabuI, auarpamm, rpadukoB, MPEACTABIATh JaHHBIE B BHUJE TaOJuII,
TuarpaMm, rpaduKkoB

5.2

OnwuceIBaTh TaHHBIE C MIOMOIIBIO CTATUCTHYECKHUX TOKA3aTeIeh: CPeIHIX
3HaYCHUH W Mep paccenBaHusi (pa3Max, IHUCIEPCHUs M CTaHJapPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTHI UNCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIA, B TOM YHUCIIE
0 pe3yNibTaTaM U3MEpPEeHH U HaOII0CHHIA

5.4

Haxoauts BEPOATHOCTU CHy‘Iaf/'IHBIX COOBITHI B OIIBITax, 3Hasd
BCPOATHOCTU DJICMCHTAPHBIX CO6BITPII>1, B TOM YHCIC B OIIbITax C
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PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMUA

5.5

Hcnonb3oBathk rpaduueckue MOJEIH: AEPEBO CIIy4alHOrO 3KCIIEPUMEHTA,
IMarpaMMBbl Disepa, YucaoBas mpsaMas

5.6

OHepI/IpOBaTI) HNOHATUAMHU. MHOMXCCTBO, IIOJMHOXXCCTBO, BbIIIOJIHATH
oncpanyu HaJd MHOXCCTBaAMU: O6”I)GI[I/IHGHI/IG, MepeCCUYCHUEC, NOIOJIHCHUC,
NEPCHUCIIATD 3JICMCHTBI MHOXKCCTB, IPUMCHATH CBOMCTBA MHOYKECTB

S.7

Hcnonp3oBath rpaduyeckoe mpeacTaBIeHUe MHOXKECTB U CBSI3EH MEXITy
HUMU JIJIs1 ONMCAHMSI MPOLIECCOB U SIBJICHUH, B TOM YHCIIE€ MPU pPEHICHUU
3a/1a4 U3 IpYyrux y4yeOHbIX NMPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIE BUJbl UYCTBIPCXYIOJIBHUKOB, HX JOJICMCHTHI,
M0JIL30BaThCS UX CBOMCTBAMH IIpyu pCHICHUU r€COMCTPHUICCKUX 3aJaqd

6.2

[IpuMeHsTh CBOWCTBA TOYKH TIEPECEUCHUS] MEIMaH TPEyrojJbHUKa (IEHTpa
Macc) B pelIeHUH 3a]1a4

6.3

Brnagers mnoHsATHMEM CpenHEH JIMHMM TPEYroJbHMKAa M Tpamnenuw,
IIPUMEHATh KX CBOMCTBA MpPHU PEIIEHHWH T€OMETPUUYECKHX 3aj]ad.
[Tonp3oBatbesi Teopemoit Daneca M TEOPEMOW O MPOMOPLHMOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIIeHUs TPAKTHUECKUX 3a1a4

6.4

[IpumensTr  mpu3Haku  TOJNOOMS  TPEYrOJbHUKOB B PELIEHUU
TreOMETPUUYECKUX 3a/1a4

6.5

[Tonb3oBatrbest Teopemoil Iludaropa ans peuieHuss reoMeTpUYECKUX U
MpakTH4eckux 3aaad. CTpOUTh MaTeMaTUYECKYI0 MOJIEb B MPAKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JIeNaTh YepTeX U HaXOJUTh COOTBETCTBYIOIIHE
JUTAHBI

6.6

BJ'Ia,Z[eTB IIOHATHUAMH CHHYCA, KOCHHYCa HW TaHI'€HCa OCTpOro yrijia
IpsAMOYT'OJIbHOTO TpPEYrOJIbHUKA. ITonp30oBaTbCs 3TUMM TIOHITUSAMU IS
PCUICHHUA IIPAKTUYCCKUX 3a1a4

6.7

Boruncnate  (pa3nuuHbIMU - crioco0amMu) IUIOIIAAL TPEYroJbHUKA U
VIO  MHOTOYTOJNbHBIX  (Guryp (monbp3yiach, TIe HE0O0XOAUMO,
KanbKynaTopoM). IIpuMeHSATP NOJTy4eHHbIE YMEHHUS B MPAKTHUYECKUX
3amavyax

6.8

Bnaners moHATHUAMH BOHCAHHOTO H HOCHTPAJIBHOT'O yIJia, HWCIIOJIB30BATb
TCOPCMBI O BIIMCAHHBIX YTJIAX, YIJaxX MCXKIAY XOpAaMHU (CCKYIJ_II/IMI/I) " yrie
MCKIAY KacaTeJIbHOM U XOpI[OI\/’I IIpu pCUICHUU I'COMETPUUCCKUX 3adaY

6.9

Brnaners noHsTHEM OIMHMCAHHOTO YCTBIPCXYT'OJIbHUKA, IPUMCHATH CBOMCTBa
ONHNCAaHHOT'O YCTBIPCXYT'OJIbHUKA ITPU PCIICHHUU 3a1aY

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA IMPAKTHUKE - CTPOUTH MATCMATHYCCKUC
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MOJICNU JUIsl 337a4 pPeaibHOM JXKM3HM U IMPOBOAMUTH COOTBETCTBYIOIIUEC
BBIYMCIICHUS C IPUMECHEHHUEM TI0J00UsI U TPUTOHOMETPUH (TI0JIb3YSCh, TIC
HE00X0IUMO, KaIbKYIATOPOM)

[IpoBepsieMble 351eMEHTHI cojiep kaHust (8 Kiace)

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 Yucna v BIYMCICHUS
11 Ksagpatueiii kopeHp u3 uwncna. [loHstue 00 wuppanmoHaAIBLHOM YHCIE.
JlecsiTuuHbIe MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiictBa apu(MeTHYEeCKHX KBaJpaTHBIX KOPHEH W MX MPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUW M BBIYMCICHUSAM. JleficTBUTENbHBIE
qucna
1.3 CreneHsb c 1ebIM MoKa3zaTesieM 1 ee cBoiicTBa. CTaHaapTHas 3alKiCh YUcia
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 KBanpatublil TpexusieH, pa3iaoKeHHe KBaJpaTHOTO TpeXwieHa Ha MHOXKHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpandecKkoi 1poou
2.3 CrnoxxeHue, BRIUUTaHNUE, YMHOKEHHE, JISTICHUE aJIreOpandecKkux Apooeit
2.4 PanmionansHbIe BRIpKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEeHHS 1 HEPaBEHCTBA
31 KBanpatnoe ypaBHenue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera
3.2 Pemenue ypaBHeHU, CBOASIIUXCSA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiiue qpoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas uHTEepmperanusi ypaBHEHUU C JIByMsl NEPEMEHHBIMU H CHUCTEM
3.4 TUHEHHBIX YpaBHEHUU C JABYMS NEepeMeHHbIMH. [Ipumepbl pelieHus cuctem
HEJTMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3aj1ay anreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOU
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3.10

CucreMbl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON

4 OyHKIIUU
41 [onsitne Qynkmuu. O6IacTh OMpEAETICHUS U MHOXKECTBO 3HAYCHHH (DYHKITUH.
' CrniocoOsb1 3ananust GyHKIMMA
4.2 I'padux Gpynkum. UreHue cBoicTB (hyHKINU IO ee rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
44 OyHKIMKM, ONUCBHIBAIONINE TPSIMYI0 W OOpaTHY0  NPONOPIMOHAIBHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 ®yuxuun y = X%, y = X8
4.6 Oyukmun Y =V X,y =X
4.7 I'padmyeckoe pemieHre ypaBHEHHI U CUCTEM YpaBHEHUI
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUJE TAONHUL, AUarpaMm, rpapukoB
59 MHOXeCTBO,  3JIEMEHT  MHOXECTBa, MOAMHOKecTBo.  Omepauuu  Haj
) MHOYXECTBaMH: 00bEANHEHHUE, TIEpeceUeHne, JOTOTHCHUE
53 CgolicTBa omepaiuii HaJ, MHOXECTBaMHU: IMEPEMECTUTEIBHOE, COYETATEIbHOE,
' pacnpeenTeNIbHOE, BKIIOYEHUS
54 Hcnonbs3oBaHne rpauueckoro MpeiCTaBICHUS MHOXECTB JJI  ONMCAaHUS
' peabHBIX IPOLECCOB U ABJICHUMN, IPU PEILICHUH 3aau.
55 W3mepeHne paccenBaHusi JaHHbIX. Jlucmepcuss M cTaHAApPTHOE OTKJIOHEHUE
' YHCI0BbIX HAOOpoB. /lnarpamma paccenBaHus
OneMeHTapHble  COObITHSL  ciy4aiiHoro ombita. CiydaiiHble  COOBITHSL.
56 BepostHoct  coObiTui. ONBITBI ¢ PaBHOBO3MOKHBIMU  3JIEMEHTapHBIMU
' coObitusiMu.  CoydaiiHelii  BeIOOp. CBsi3b  MEXAYy MaJOBEPOSATHBIMH U
MIPAKTUYECKH JJOCTOBEPHBIMHU COOBITHUSAMU B MIPUPO/JIE, OOLIECTBE U HAayKe
JlepeBo. CBoMCTBa JepeBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHHE BHUCSUEH
5.7 BEpILUHBI, CBS3b MEXKAY YHCIOM BepIMH U yuciaoM pebep. IlpaBuio
YMHOeHUs1. Perienue 3a1a4 ¢ noMoIsio rpagos
IIpotuBomnonoxxHsle  coObiTusA.  [marpamma  Diinepa. OObeauHeHHEe U
5.8 nepeceueHre coObiTuil. HecoBmecTHpie coObiTHs. Dopmyna  CIOXKEHUS
BEPOSITHOCTEN
5.9 YcnoBHast BepossTHOCTB. [IpaBuiio ymHoxeHus1. HezaBucumbie coObITHS
5.10 |IIpencraBiieHue SKCIEpUMEHTa B BHJIE JepeBa. PelieHue 3a1a4 Ha HaXOXKICHUE
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BEPOSITHOCTEN € IMOMOILBIO J€peBa CIIy4allHOrO SKCIIEPUMEHTA, AUArpaMM
Ditnepa
6 I'eomerpus
6.1 UYeteipexyroyubHuku. [lapamienorpaMmm, ero npu3Hakyu U CBOMCTBA
6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpamneuusi, paBHOOOKas Tpareuusi, €€ CBOWCTBA M Ipu3Haku. [IpsmoyrosbHas
) Tpaneuus
6.4 Meron ynBoenus Menuasbl. lleHTpanbHas cummerpusa. Teopema dDaneca u
' TeopeMa O MPOMOPLMOHATBHBIX OTPE3KaxX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHUKa
6.6 [logo6ue TpeyroapHUKOB, KodpduuueHnt mnonodbus. Ilpusznaku mnomodbus
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHny NpakTUIeCKUX 3a1au
6.7 dopMyItbl IS TUIOIIAM TPEYroJIbHUKA, TapajliesiorpaMmmMa, poM0a U Tpamnerun
6.8 CaoiicTBa Tuiomaae reomerpudeckux Guryp. OTHOIIEHHE TUIOMAEH TT0100HBIX
' duryp
6.9 Brrunciienue mioniaed TPeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KIIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
' MPaKTUYECKUX 33734
CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrjia MpsSIMOYrOJBHOTO TPEYrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpuUroHomeTpuyeckue (GpyHKIUU
yrioB B 30°, 45° u 60°
6.12 BrrcanHble U LIEHTpalIbHBIE YIJIBI, YTOJI MEXIY KacaTelIbHOW M XOPAOH. YTIIbI
' MEXAY XOpJaMH U CEeKYITUMU
6.13 |BnucanHbIe 1 OTUCAaHHBIE YETHIPEXYTOJIbHUKN
6.14 B3aumHoe pacnonoxkenue AByX okpyxHoctel. Kacanue oxpyxnocteit. O6mue
' KacaTelbHbIE K IBYM OKPYKHOCTSIM
IIpoBepsiemMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBatesibHON porpaMMel (9 kiace)
Kon IIpoBepsieMble IpEAMETHBIE PE3YIbTaTHl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTesIbHON IPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs
pe3ynbprarta
1 Uucna ¥ BBIYUCICHUS
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11

CpaBHUBaTh U YIOPSAI0UYMBATh PALlMOHAJIBHBIE U UPPAL[MOHATIbHBIE YHCIIA

Beimonuate apudmernyeckue ACUCTBUS C PALMOHAIBHBIMHU YHCIAMH,

1.2 coueTasi yCTHblE M IMCbMEHHbBIE IPUEMBI, BBINOJHITH BBIUYUCIECHUS C
HppalOHAIbHBIMU YUCIIaMU
13 HaxomuTe 3HaueHus CTENEHEW C LENbIMH ITOKa3aTeIsIMU M KOPHEW,
' BBIYMCIISATh 3HAYEHMSI YUCIIOBBIX BBIPAXKECHUM
14 OKpyriaTh JEMCTBUTENbHBIE YHCJIA, BBINIOJIHATH HPUKHIKY pe3yibTara
' BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 VYpaBHEHMS 1 HEpaBEHCTBA
21 Pemats nuHeliHble U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISILUECS K
' HUM, IIpoCTeHIIne 1poOHO-palliOHaIbHbIE YPAaBHEHUS
Pemath cucremMbl ABYX JUHEHHBIX YpaBHEHUN C JBYMs MEPEMEHHBIMU U
2.2 CUCTEMBbl JIBYX ypaBHEHHUH, B KOTOpBIX OJHO YPaBHEHHE HE SBIISETCS
JINHENHBIM
Pemate TekcTOBBIE 3ajaun  aNreOpanvecKUM CIOCOOOM C TIOMOIIBIO
2.3 COCTaBJIEHUS YpaBHEHHS WM CHCTEMbl JBYX YpaBHEHUH C JBYyMS
MIepEeMEHHBIMU
[IpoBoauTh MpOCTEHIIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM YpaBHEHU,
524 B TOM YHUCJIE€ C MPUMEHEHHEM rpaduuecKux MpeCTaBICHUN (Hampumep,
' yCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WM CUCTEMa ypaBHEHHI penieHwus,
€CJI UMEET, TO CKOJIBKO)
Pematp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh
2.5 pellleHre HEpaBEeHCTB Ha YMUCIOBOW MPSIMOM, 3alUChIBaTh pPEUICHHE C
MTOMOIIBI0 CUMBOJIOB
Pemartp cucreMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB,
26 BKJIIOUAIONIUE KBAJPAaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMBI
' HEpPaBEHCTB Ha YHUCIIOBOM MpPSIMOM, 3aMHCHIBATh PEIIEHHWE C MOMOIIbIO
CHUMBOJIOB
2.7 Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33124
3 OyHKIIMH
PacrioznaBate ¢GyHKIMHM W3Y4eHHBIX BUIOB. [loKa3bIBaTh cxemMaTHUeCKU
pacroyio’)keHue Ha KOOPAMHATHOM MJIOCKOCTU IrpadukoB QyHKIMNA Buaa: Y
3.1 _k , )
=kx,y=kx+b, Y= ;, y = ax® + bX + C B 3aBUCUMOCTH OT 3HAYECHHI
KO3 QHIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIUN
3.2 Iloka3bIBaTh CXEMATUYECKU PACIIOJIOKEHUE HAa KOOPAMHATHOM IIIOCKOCTH
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rpa¢uKoB QYHKIUH BHIA y=\/; , Y = |X| m onmceiBaTh CBOWCTBa
GbyHKIII

CtpouTth 1 M300paxaTb CXeMaTHIECKH I'paduKu KBaIPATUIHBIX (PYHKIIHIHA,

3.3 . .
OTIMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIIMH 10 BX rpadukam
Pacnio3naBare KBaapaTuyHylo (QyHKOHIO 10 (Qopmysie, NPUBOIUTH
3.4 OpUMEphl  KBaZpaTHYHBIX (YHKIMKA W3 pealnbHON JKW3HH, (u3ukw,
reOMETPUH
4 Apudmernueckas u reoMeTpuuecKas Mporpeccuu
41 PacnioznaBath apuMeTHdeckyro M TE€OMETPUYECKYIO0 MpPOrpeccuu IMpHU
' pa3HBIX crioco0ax 3adaHus
BEIMONHATE  BBIUMCIIEHUS C HCMOJB30BaHHEM (GopMyl N-TO 4ieHa
4.2 apumeTnyecKkoil M TeoOMEeTPUYECKOM Mporpeccuii, CyMMbl MEPBBIX N
YJIEHOB
43 N300paxkaTh wi€Hbl NOCIEA0BATEIBHOCTH TOYKaMU Ha KOOPAWHATHOM
' TUIOCKOCTH
Pemath 3aaun, cBsI3aHHBIE C YMCIOBBIMH MOCIIEIOBATENLHOCTAMHU, B TOM
4.4 YUCle 3aJa4d M3 peajbHOM JKH3HU (C HWCIOJIBb30BAaHHMEM KaJbKYJIATOPA,
U(PPOBBIX TEXHOJOTHH)
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbiBaTh HHGMOPMALIMIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHUKAX B BUAE TaONWI, [auarpamm, Tpadukos,
MIPE/ICTaBJIATh JaHHbIE B BUJIE TaOJIHII, TUarpamm, rpagukoB
5 Pemarp 3amauM OpraHu3oBaHHBIM MEpPeOOPOM BapHUAHTOB, a TaKXKe C
' WCI0JIb30BaHNEM KOMOMHATOPHBIX IPABHII U METO/IOB
53 Hcnonb3oBaTh omucarenbHble XapaKTEPUCTUKU JUISI MAaCCUBOB YHCIOBBIX
' JAHHBIX, B TOM YMCJIE CPEIHME 3HAYCHUSI U MEPbl PacCEUBAHUS
54 Haxonuth dacTOThl 3HAYeHHM M YAcCTOThl COOBITHS, B TOM YHUCIIE
' MOJIb3YSCh Pe3yIbTaTaMH MPOBEACHHBIX U3MEPEHHM U HAOIIOICHHI
HaxonuTh BEpOSATHOCTH CilydaliHBIX COOBITUH B M3yYEHHBIX OIBITAX, B TOM
5.5 YHce B OINBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH, B
CepusiX UCTBITAHUHN J0 NMEePBOro ycrnexa, B cepusx UcIbITaHui bepHyu
56 HmeTp mpenacraBieHHe O CIydyalHONH BENMYMHE W O pPacCHpeleseHUH
' BEPOSITHOCTEH
Hmetp mpencrtaBieHHe O 3aKOHE OOJBIIMX YHCEN KaK O TMPOSIBICHUM
5.7 3aKOHOMEPHOCTH B CIIy4alHON M3MEHYUBOCTH M O POJIM 3aKOHA OOJIBIIUX

qucen B IPUPOJIE U OOIIeCTBE
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I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMU OCTPHIX YIJIOB, HAXOIUTh C HX
MOMOIIBIO  PA3JIMYHBIE  3BJEMEHTHl MPSAMOYTOJIBHOITO  TPEYroJibHUKA
("permenue MpAMOYrodbHBIX TPEyrosbHUKOB"). HaxomuTe (¢ MOMOIIBIO
KaJIbKYJSATOPA) IUTMHBI U YTIIbI 17151 HETAOJIMYHbBIX 3HAUCHHI

6.2

[Tonp30BatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JIJII HAXOXKACHUSA COOTHOUIECHUMN
MEXIY TPUTOHOMETPUYECKUMHU BETUUMHAMHU

6.3

Hcnonb3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HAaXOXXICHHS
pPa3IMYHBIX 3JIEMEHTOB TpeyrojbHHKa ("pelieHue TpeyroJbHUKOB"),
MPUMEHSTH UX MPU PELICHUN T'€OMETPUUECKUX 3a7au

6.4

Brnanets monsTusiMu  mpeoOpa3oBaHHsS MOJ00MS, COOTBETCTBEHHBIX
aneMeHTOoB ToA00HBIX (uryp. Ilomp3oBaThcsi CBOWCTBAMH  MOI00MS
MPOU3BOJBHBIX (UTYP, YMETh BBIUYUCIATH JIMHBI W HAXOJWTHh YIJBI Y
nonoOHbIX Quryp. I[IpuMeHsITH CBOWCTBa MOAOOMS B TPAKTHYECKUX
3a/auax. YMeTh MPHUBOJUTH MPUMEPHI MOJOOHBIX (UTYP B OKPYXKAIOIIEM
MHpE

6.5

[Tomp30BaThcst TeOpeMaMH O MPOU3BEACHUU OTPE3KOB  XOpA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBajpaTe KacaTelIbHOU

6.6

[Tonp30BaThCsi BEKTOpaMH, MMOHUMATh WX TE€OMETPUUYCCKUN U (PU3NUECKUIA
CMBICHI, IPUMEHSTh UX B PELICHUH F€OMETPUUYECKUX U (PU3NYECKUX 3a7au.
[IpuMeHsTh cKaNsipHOE MPOU3BEICHNE BEKTOPOB JJIsi HAX0XKACHUS JJIUH U
yTJIOB

6.7

Ilonp30BaThCs MCTOJAOM KOOpAHWHAT Ha IINIOCKOCTH, IIPUMCHATH C€ro B
PEIICHNHU TCOMETPHUIYCCKUX U MTPAKTUYCCKUX 3a1a4

6.8

BJ'Ia,Z[eTB IOHATUAMHA IIPABUJIBHOI'O MHOI'OYI'OJIbHHUKA, IJIMHBI OKPY’KHOCTH,
JUIMHBL Oy OKPYKHOCTH U paHHaHHOﬁ MCPBI yIjia, YMCTb BBIYHUCIIATH
IJiomaab Kpyra Hu €ro yacTeH. HpI/IMeHHTL IMOJIYYCHHBIC YMCHHA B
IPAKTUYCCKUX 3aJladax

6.9

Haxogute ocu umm LHCHTPbI CHUMMCTPUHU (1)I/Il"yp, IIPpUMCHATL ABHXCHUA
IINIOCKOCTH B HpOCTCﬁHIPIX crydasax

6.10

[IpuMeHsATh NOTy4YEeHHBIE 3HAHUS HA MIPAKTUKE - CTPOUTH MaTeMaTHYECKHUe
MOJIeNIM s 3ajad peajbHOW J>KU3HM M TPOBOAUTH COOTBETCTBYIOIINE
BBIUMCIIEHUS C IPUMEHEHUEM IMOJI00US M TPUTOHOMETPUUYECKUX (YHKLUH
(Monb3ysCh, I1€ HEOOX0IUMO, KaIbKYJIATOPOM)

IIpoBepsieMble 2eMeHTHI conepxkanus (9 kiacc)

Kon

HpOBCpSICMBIﬁ QJICMCHT COACPKAHUA
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Yucna ¥ BEIYUCIIEHUS

PaL[I/IOHaJIBHbIC qucia, HUppaluOHAJIbHBIC YHCJIA, KOHCYHBIC H OCCKOHEUHBIE

11
JeCATUYHBIE JpoOn
MHOXECTBO JIEHCTBHUTENBHBIX YHCEIl, ICHCTBUTENbHBIC YHCIa KaKk OECKOHEYHBIE
12 JeCATUYHBIE TpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
' JNEUCTBUTENBHBIX YHUCEN U KOOPAUHATHOM npsiMmoil. CpaBHEHUE 1EHCTBUTENbHbIX
qucel
1.3 ApubdmMernueckne TeUCTBUS C NEHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npulnmxeHus, olueHku. Pa3mepbl 0OBbEKTOB OKpYXKAIOLIEro MUpa,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmkeHHoe 3HadyeHHe
' BEJIMYMHBI, TOYHOCTh Npuonmxenus. Oxpyrienue yucen. [Ipukuaka u oneHka
pEe3yJAbTaTOB BHIYMCICHUIA
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 VYpaBHEeHUsI ¢ OHOM IepeMeHHON
2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpaTHoe ypaBHeHue. Pellienre ypaBHEHUMA, CBOASIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHenue. [Ipumepsl pelieHus ypaBHEHUM TPEThEU U YETBEPTOM
' CTENEeHEeN pa3IoKeHHEM Ha MHOXKUTEIN
2.5 Pemenne mpoOHO-paniMOHATBEHBIX YPaBHEHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pewrenue cucrem IByX TUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEIHOE, a JIpyroe -
' BTOPOM CTETICHH
2.10 |I'paduueckas uHTEpIIpeTaLU CUCTEMBI YPAaBHEHUH C IBYMS IIEpEMEHHBIMHU
2.11 Pemrenne TeKCTOBBIX 33724 aNreOpandecKuM CIiocoooM
2.12 |YucnoBble HEPABEHCTBA U UX CBOWMCTBA
2.13 |PemeHue IMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.14  |PemeHue cuCTEM JIMHEHHBIX HEPABEHCTB C OJJHOM MepeMeHHON
2.15 |KBampaTHble HEpaBEHCTBa
216 I'paduueckast MHTEpIpeTalusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMs

NEPpECMECHHBIMHA
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OyHKIMU

KBamparnunass ¢ysakius, ee rpadpuk u cBoiictBa. [lapabosia, KOOpIAHHATHI

3.1
BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU 1TapadoIIbI
3.2 I'paduku pynkumii y = KX, y = kKX + b u ux coiictsa
3.3 I'papuxu pynxuuii Y = ; , Y = X3 u ux cBoiicTBa
34 I'paduku pyuximit Y =+ X,y = |X| u ux cBOWCTBa
4 UYucnoBele MOCIeA0BaTENbHOCTH
41 Omnpenenenre U crocoObl 3a/laHUsl YUCIOBBIX IOCIEAOBATEIbHOCTEN. 3alaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioit u Gopmysioit N-ro dieHa
49 Apudmernueckas mnporpeccus. Dopmynbl N-TO  uileHa apuPMeTHyecKoit
' MIPOrPECCUH, CYMMBI IEPBBIX N YIEHOB
43 l'eomerpuueckas mporpeccuss. Popmynsl  N-rO  WiI€Ha TIe€OMETPUYECKOU
' MIPOTrPECCUN, CYMMBI IIEPBHIX N YWICHOB
44 N3obOpaxenne 4ieHOB apu(METHUECKOM ¢ TE€OMETPUYECKOW Mporpeccuit
) TOYKaMHU Ha KOOPJUHATHOM MIOCKOCTH. JIMHEHHBINA W SKCITOHEHIIMATBHBINA POCT
4.5 Cno>xHBIC TPOIICHTHI
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaONUll, quarpamm, rpadukoB, UHTEpPIIpPETALIUs
5.1 MaHHbIX. YUTEeHHE W TMOCTpOoeHHe Talyull, AuarpaMM, rpadukoB MO pealbHbIM
JAHHBIM
5.2 [TepecTanoBKH U aKkTOpHAI
5.3 CoueTtaHus U YUCIIO COUYETAHUN
5.4 Tpeyronbuuk [lackans. Pemenue 3aia4 ¢ ucmnosib30BaHEM KOMOHMHATOPUKH
55 I'eomerpuueckas BeposTHOCTb. Ciy4aiHbI BBHIOOp TOYKM U3 (GUTYphl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOTO yCIexa
57 Cepuss ucneltanuii bepuyminu. BeposTHOCTM cOOBITHH B CepuUM HUCHBITAHUN
' bepnymm
5.8 CrnyyaiiHas BEIMUYMHA U PaCIPEEIIEHUE BEPOATHOCTEN
5.9 Marematuueckoe oxugaHue U aucrepcus. llpuMepsl MaremMaTH4eCKOro
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OKHNJaHUA KaK TCOPCTUYCCKOTO CPCAHCTIO 3HAUCHUA BCIINYNHBI

Maremaruueckoe OXHMJIAHUE W JUCHEpCUsl CIydalHOW BEJIWYUHBI '4MCIIO

5.10 . "
YCIIEXOB B CCPHUH UCIIBITAHUN EepHy.HJII/I
511 [Tonatue o 3akoHe OonpmMX uucen. M3mMepeHue BEpOSATHOCTEH C MOMOIIBIO
' gactoT. Pons 1 3HaUeHHe 3aK0HA OOJIBIIMX YUCEN B IIPUPOJIE U 00IIeCcTBE
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrenc yriaoB ot 0 g0 180°. OcHOBHOE TPUTOHOMETPUUYECKOE

TOXk1eCTBO. POPMYIIBI IPUBEIECHHUS

Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemenue
6.2 MPAKTUYCCKUX 3aJad C HCIOJIb30BaHUCM TCOPEMBI KOCHUHYCOB W TCOPCMBI
CHUHYCOB

6.3 [TpeoOpazoBanwue mopoowms. [1o100Me COOTBETCTBEHHBIX JIEMEHTOB

Teopema o mpousBeeHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEACHUU OTPE3KOB

6.4 .
CEeKYIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
Bexrop, anuHa (Moynb) BEKTOpa, COHANPABICHHbIE BEKTOPBI, IPOTHUBOIIOI0XKHO
65 HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepanuy HajJ BekTopamu. PasnojkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopnunatsl BekTopa. CkajiipHOE NPOM3BEIECHUE BEKTOPOB, MPUMEHEHHUE JUIs

HaXO0XJICHUA JJIUH U YI'JIOB

JlexkapToBbI KOOPAMHATHI Ha IJIOCKOCTH. YPaBHEHHS MPSAMOMl M OKPYXKHOCTU B
6.7 KOOpJIMHATaX, MepeceyeHre OKPYKHOCTEH U MpSAMBIX. MeToa KOOPAMHAT U €ro
MIPUMEHEHHE

6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKH

[[J'II/IHa OKPYXHOCTH. FpanyCHaﬂ " paJiuaHHas MC€pa yriia, BbIYUCICHUC TJIMH YT

6.9 .
OKpYXXHOCTEH

6.10 [Tnomans kpyra, cekTopa, cerMeHTa

I[BI/I)KGHI/IH IUIOCKOCTU W BHYTPCHHUC CHMMCTPUU (I)I/Il"yp (BHCMCHTapHBIe

6.11 “
npencrasienus). [lapamnensuslit nepenoc. [ToBopot

2.1.4.2. lIpoBepsiembie Ha OI'D mo MaTemaTuKe TPeOOBAHMS K Pe3yJbTATaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs U NepevYeHb 3J1eMEHTOB
coJep:xaHusi, npoBepsieMbix Ha OI'D Mo MaTteMaTuke

JUia mpoBeneHUs OCHOBHOI'O TOCYJAapCTBEHHOIO 3K3aMeHa Mo Mmaremaruke (manee - OI'D mo
MaTeMaTUKE) HCIOJb3YeTCs MepedeHb (KoAuduKaTop) MpoBepseMbIX TpeOOBaHUM K pe3ylbTaTam
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OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON NpPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUS U JIIEMEHTOB

COJICPKAHHS.

MaTeMaTUKE) MCIOJb3yeTCs MepeyeHb (KoAu(UKaTop) MpoBepseMbIX TpeOOBaHUI K pe3ylbTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOIl HpOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHHS U 3IIEMEHTOB

COJICPIKAHHSI.

[IpoBepsiembie Ha OI'D no Mmarematuke TpeOOBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpamMMbl
OCHOBHOTO 00111ero 00pa3oBaHus

Kon
MIPOBEPSAEMOTO
TpeboBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMBI OCHOBHOT'O 00IIIEro 0Opa3oBaHUs
Ha ocHoBe OI'OC

1

YMeHue onepupoBaTh NOHATUAMU: MHOKECTBO, II0JIMHOKECTBO, ONIEpPALIUU
HaJ, MHOXX€CTBaMM; yYMEHHE OIEepUpOBaTh MOHATUAMM: Tpad, CBAZHBIN
rpad, nepeBo, LHMKI, MNPUMEHITh HUX MpPU pEIICHUWH 3a/ad; yMEHHe
HCIOJIb30BaTh TrpauyuecKkoe MpeACTaBICHUE MHOKECTB JUISl ONMHCAHUSA
peaJIbHBIX MTPOLIECCOB U SIBJICHUMN, IPU PELICHUU 337a4 U3 JPYTruxX y4yeOHbIX
MIPEAMETOB

YMeHue omnepupoBaTh MOHATHAMH: OIpEAEieHHe, aKCHOMa, Teopema,
J0Ka3aTeNbCTBO; YMEHHME  pacro3HaBaThb  HCTUHHBIE W JIOKHBIE
BBICKa3bIBaHUS, MPUBOAUTH NPUMEPHl U KOHTPHOPHUMEPHL, CTPOUTH
BBICKa3bIBAHUS U OTPHUIIAHUSI BHICKA3bIBAHUN

YMeHue omnepupoBaTh MOHATHUSMU: HATypajdbHOE 4YHUCIIO, MPOCTOE U
COCTaBHOE YHUCIIO, JEIMMOCTh HATYPaJbHBIX YUCEIN, PU3HAKU JEIUMOCTH,
1[eJ0€ YHCII0, MOYJIb YKcia, OOBIKHOBEHHAs IPOOb U JIeCATUYHASA JpOOb,
CTaHJAPTHBIN BUJ YMCJIA, PAMOHAIBLHOE YUCIIO, UPPALIMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBIMIOJIHATH JIEHCTBUS C
YHCllaMU, CPaBHUBATh U YHNOPSAIOYMBATH YHCIIA, NMPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOM, OKpYIJIATh YMCIa; YMEHHE JelaTh HNPUKUAKY U
OIICHKY pe3yJbTaTa BHIYHCICHUN

YMeHue omnepupoBaTh MOHATUSIMH: CTENEHb C IIENBIM IOKa3aTeseM,
apudmeTnyecKuil KBagpaTHBI KOpEHb, MHOTOWIEH, anreOpanueckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHU OOJIbIIe
€IMHUILIBI; YMEHUE BBIMOJIHATH pacdyeTsl Mo (opmynam, mpeodpa3oBaHus
LEJNbIX, JPOOHO-PAMOHAIBHBIX BBIPDAKEHUH U BBIPAKEHHH C KOPHAMH,
pa3ioKeHue MHOTO4JIEHAa HA MHOKUTENH, B TOM YUCIIE C UCIOJIBb30BaHUEM
(dopMyIn pa3HOCTH KBaIpaToOB M KBaJ(paTa CyMMbI U pa3HOCTH

YMmenue ONCpUpOBATL TOHATUAMU: YUCIIOBOC PABCHCTBO, YpAaBHCHHEC C
OJIHOM nepeMeHHoﬁ, YHCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHC pCIIaTh JIMHENHbIE U KBaJApaTHBIC YpaBHCHHA, ,Z[pO6HO-
pallMOHAJIBHBIC YpaBHCHHUA C OJIHOH HCpCMCHHOfI, CUCTCMbBI BYX
JIMHEWHBIX ypaBHeHHﬁ, JIMHEWHEIE HCpaBCHCTBA W HUX CUCTCMEI,
KBaJApaTHBIC U ,Z[pO6HO-paI_II/IOHaJ'IBHLIe HCEPAaBCHCTBA C OJHOI HCpCMCHHOﬁ,
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B TOM YHMCIJI€ IPU PEIIECHUH 3a7ad U3 APYruX MpeIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHME HCII0JIb30BATh KOOPAMHATHYIO MPSMYI0 U KOOPIUHATHYIO
IUTOCKOCTD ISl H300paKeHUs PEICHNH ypaBHEHHH, HEPAaBEHCTB U CHCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKIMSA, Tpaduk GyHKIHUU, HYIU
(GYHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHMS,
yObIBaHUsI, HAaWOOJbIIEE W HAWUMEHbIICC 3HAYCHHUS (YHKIMH, YMEHHE
OTIEPHPOBATH TMOHATUSAMH: TpsAMasi MPONOPIMOHAIBHOCTD, JIMHEHHAs
GbyHkuus, KBaapatuyHas QYHKOUS, OOpaTHas MPOMOPLUUOHAIBHOCT,
napaboJa, runepooIia; yMeHue CTpouTh rpaduku GyHKIMHA, HCIIOTB30BATh
rpaduku Uis ONpeAeseHHs] CBOMCTB IPOILIECCOB W 3aBUCUMOCTEH, IS
pemieHusl 3amad W3 JOPYruxX y4eOHBIX MPEIMETOB M PEaTbHON KHU3HH,
YMEHHE BBIpaKaTh POpMyJIaMH 3aBHCUMOCTH MEXIY BETHINHAMHU

YMenmne OIICpUpPOBATH IIOHATUSAMMU. II0CJIE€A0BATCIIbHOCTD,
apudmernyeckas U reoMeTpuyeckas MpOTrpecCUM; YMEHHE HCIOIb30BaTh
CBOMCTBa MOCJIEI0BATEIBHOCTEH, POPMYIBI CyMMBI M OOIIEro 4jeHa Mpu
pelIeHny 3a/ad, B TOM YHCIE 33Ja4y U3 JIPYTUX Y4EOHBIX MPEAMETOB U
peanbHOM )KU3HU

YMeHnue pemarh 3ajau pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, J0IH
Y 4acTH, ABWXKEHUE, paboTy, LIeHy TOBAPOB U CTOMMOCTh MOKYIIOK U YCIIYT,
HaJoOr¥, 3aJayd M3 OOJacTH YNpaBICHUS JHUYHBIMM U CEMEHHBIMU
(uHaHCaMM); yMEHUE COCTABIISITh BBIPAXKEHUSI, YpaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI N0 YCJIOBHUIO 3aJadyM, HMCCIIEIOBATH IOJIYYEHHOE pEIICHHE H
OIICHUBATH MPABAONOI00HOCTh MOTYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBath MOHATHIMU: (UTypa, TOUKa, OTPE30K, NpsAMast, Iyd,
JOMaHas, Yroy, MHOTOYTOJIHUK, TPEYroJbHHUK, PAaBHOOCIPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJILHUKH, TIPSMOYTOJIbHBIN TPEYTrOJIbHHUK, MEIHAHa,
Ouccekrpuca u BBICOTA TPEyroJbHUKa, YETBIPEXYTOJIbHUK,
nmapajuiesiorpaMM, — pom0O,  NPSAMOYTOJIBHUK,  KBajapaT,  Tparemys;
OKPY)XHOCTb, KpYT, KacaTeJbHas; 3HAaKOMCTBO C HPOCTPAHCTBEHHBIMH
¢urypamu; yMmMeHue pemaTh 3aJadd, B TOM YHCJIE U3 IIOBCETHEBHOM
KM3HM, HAa HAXOXXJICHUE TEOMETPHUYECKUX BEIMYUH C IPHUMEHEHHUEM
W3Y4YEHHBIX CBOMCTB (Guryp u (HakroB

10

YMeHHe OmnepupoBaTh IMOHITUAMHU: PABEHCTBO (UTYp, paBEHCTBO
TPEYroJIbHUKOB; MapajlIeIbHOCTh M MEPICHANKYJIIPHOCTh MPSIMBIX, YTOJI
MEXIy TpPSIMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIHS, TOJI00He
¢buryp, MOAOOHBIC TPEYrOJbHUKH, CHMMETPHUS OTHOCHUTEILHO TOYKU H
NpsIMO¥M; yMEHHE pAacro3HaBaTh PABEHCTBO, CHMMETPHIO W TOJ00HE
buryp, napamieIbHOCTh U MEPICHIUKYISIPHOCT MPSIMBIX B OKPYXKAFOIIEM
MUpe

11

YMmenue ONCpUpOBATh MOHATUAMU: IUIMHA, PACCTOAHUC, YTOJI (BCJ'II/I‘-II/IHa
yria, CHHYC U KOCUHYC yTJIa TpeyTO.TIBHI/IKa), mionrazib; YMCHUC OLICHUBATDH
pasMEpbl MMPEAMCTOB U 00BEKTOB B OKpyXKXarwmeM MHpEe; YMCHUC
NIPUMCHSTH (I)OpMyJ'IBI nepuMeTpa U miomaan MHOTOYI'OJIbHUKOB, IJIMHBI
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OKPYXHOCTM M  IUIOIIAaM  Kpyra, oObemMa  MPSMOYroJIbLHOTO
napajiefienurea;  yMeHUE  NPUMEHSATh  MPU3HAKM  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKa, TEOpeEMY
[Mudaropa, TPUrOHOMETPUYECKUE COOTHOIICHUS /ISl BBIUYMCICHUS JJIUH,
paccTOsIHUM, TIIOIAACH

12

YMmenne u3zo0pakaTh IIIOCKHe ~(QUTYpRl W WX  KOMOWHAIUH,
MPOCTPAaHCTBEHHBIE (UTYPBI OT pYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ JJIGKTPOHHBIX CpPEACTB 1O  TEKCTOBOMY  WIIH
CHMBOJIHOMY OIHCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSAMOYIrOJIbHAS CHUCTEMa KOOpJUHAT;
KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOpa Ha
YHCIIO, CKAJLIPHOE IIPOM3BENCHHE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI M KOOPAUHATHI /7S IPEACTABIICHUS TaHHBIX U PELIeHMs 3a/1a, B
TOM YHCJI€ U3 IPYTUX YUEOHBIX IPEIMETOB U pealbHOM KU3HU

14

VYMenne ONCpUpOBaTh MOHATHUAMMU: CTOJIONKOBBIE U KPYroBBIC JHArpaMMBblI,
TabnuIpl, cpeaHee  apudMeTHUecKoe, MeIuaHa, HauOoJbIlee U
HauMEHBIIIee 3HAYCHHS, pa3Max YHCIOBOrO HaOOpa, yMEHHUE HW3BIICKATh,
WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OPMALIMIO, TPEJICTABICHHYIO B
TaOMUIAX ¥ Ha JUarpammax, OTPakarollyl0 CBOWCTBA M XapaKTEPHUCTHUKH
peambHBIX TPOIECCOB M SIBJICHUI; YMEHHE paclo3HaBaTh W3MEHYHBHIC
BEJIMYUHBI B OKPYKAIOIIEM MHPE

15

YMeHue omnepupoBaTh TOHSATHSAMHU: CIy4allHBIA OMBIT  (CITyYaiHBIN
OKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (DJIIEMEHTApHBIA  MCXOJ)
CIIy4aifHOTO OTbITa, CIIydyaliHOEe COOBITHE, BEPOATHOCTh COOBITUS; YMEHUE
HaXxOJUTh  BEPOATHOCTH  CIIy4yailHBIX  COOBITMM B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU; YMEHHUE PeliaTh 3a/1a4u
METOJIOM OpraHMW30BaHHOTO Iepebopa U C UCIOJIH30BAHUEM IIpaBUiIa
YMHOKEHUS; YMEHHE OLIEHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH U
SIBJICHUN, TIOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MAaJIOBEPOSTHBIX
COOBITHII B OKpYXKalolIeM MHUPE M B KU3HU; 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpATh MOAXOAAIIMN U3YUECHHBINH METOJI JUTsl PEeIleHus 3a/1a4H,
MIPUBOJIUTH TPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIC H
KU3HHU, Paclo3HaBaTh NPOSBICHHE 3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE,
ONUCBIBaTh OTJEIbHBIE BBIJAIOLINECS PE3YNbTAaThl, MOJYYEHHBIE B XOJE
pa3BUTHUS MAaTEMATHKU KaK HAyKH, IPUBOJUTH MPUMEPHl MAaTEMAaTHUECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU

[lepeuens aneMeHTOB cofepakaHus, posepseMbix Ha OI'D
10 MaTeMaTHKe




Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

1 Yucna v BIYMCICHUS
11 Harypanenbie u nensie uncina. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPpOOH, IPOLIEHTHI, OECKOHEUHbIE IEPUOINYECKUE
apoou
1.3 PannonanbHble yncna. ApudmMerndyeckue onepanuy ¢ paluoHaJIbHBIMU YUCIIaMU
14 JeiictButenpHble unciaa. ApudMeTrndyeckue omnepanuu ¢ JIeHCTBUTENbHBIMU
qucliaMu
15 [IpuOnkeHHble BBIYUCIIECHHUS, NpPaBUA OKPYIJIEHMS, TPHUKUAKA M OLEHKa
pe3yJbTaTa BEIYUCIECHUM
2 Anrebpandeckue BbIpaKeHHs
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
2.2 Crenenp c uenbiM mnokaszateneM. CTemneHb C palOHaJIbHBIM IOKa3aTelieM.
CBoiicTBa cTenEHN
2.3 MHorousieHsl
2.4 Anrebpaunveckas 1po0b
2.5 ApubmMeTnueckuit KOpEHb HaTypajabHOI CTEIEHHU. HeticTBust c
apu(pMeTUYECKMMH KOPHAMHU HaTypaJbHOU CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u apoOHO-panyoHanbHble ypaBHEHHMs. CHCTeMBl M COBOKYIHOCTH
ypaBHEHUH
3.2 Lenble u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMbl U COBOKYIMHOCTH
HEpPaBEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
4.2 Apudpmernueckas U reomerpuueckas mnporpeccuu. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
5 OyHKIIMH
5.1. Oyukius, crnocodbl  3amanus  pyskuuu.  Ipaduk  pynxmum.  Ob6nacts

OTIpesieNIeHnsl 1 MHOXKeCTBO 3HaueHud ¢ynkuuu. Hymu ¢ynkuuu. Ipomexyrku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (YHKIMH. MaKCUMyMbI H
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MUHUMYMBI (yHKIMU. HaunOonbinee ¥ HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE

6 Koopaunats! Ha IpsAAMOM U INIOCKOCTU

6.1 KoopnunaTtnas npsmas

6.2 JlexapToBbI KOOPAUHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue purypbl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOYyroJbHUKH

7.4 OKpyXHOCTb U KpYI'

7.5 N3mepenue reoMeTpudyecKiX BEIMUNH

7.6 BexTops! Ha MI0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTAaTUCTHAKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHuoxecTBa

8.5 I'padmr

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYUEHUKA
1. Anrebpa, 7 kiacc/ Mepansk A.T., Tlononckuit B.b., SAxup I1.C.; mox penaxiueit
ITogonwsckoro B.E., O01iecTBO ¢ orpaHuYEeHHON OTBETCTBEHHOCTHIO M3aaTenbeKuid

uentp «BEHTAHA-I'PA®»; Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue
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2. AnreGpa, 8 knacc, Yrinyonennsiid ypoBeHb/ Mep3nsik A.L'.,, [Tononckuit B.b., Sxup
I1.C.; mox penakuueii [Togonsckoro B.E., O61iecTBo ¢ orpaHu4eHHON
orBeTCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

3. Anre6pa, 9 kiacc, yrinyoneHuslil yposens/ Mepansak A.L.,, Tlononckuii B.b., Sxkup
I1.C.; mon penakiueit [Togonsckoro B.E., O01iecTBO ¢ orpaHU4eHHOM
orBeTCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-T'PA®»; AkunonepHoe

O6H_ICCTBO «HBI[&TCJIBCTBO «HpOCBCIJ_IeHI/IC»

JAOINOJIHUTEJIbHBIE YUEBHBIE MATEPUAJIBI

1. Anre6pa 7, yrmybnennoe ooyuenune/ MakapsiueB FO.H., Munnatox H.I'., Herkons

K.W. u npyrue.; nox penakiueit TeasskoBCKOro. AKITMOHEPBHOE OOIIECTBO

«3narensctBO «IIpocBemenue». 2022 rog.

2. Anre6pa 8, yriyosnenHoe odyuenue/ Makaperues FO.H., Munaiok H.I'., Hemkons

K.W. u npyrue.; nox penakiueit TeasskoBCKOro. AKITMOHEPBHOE OOIIECTBO

«3narensctBo «IIpocBemenue». 2022 rog.

3. Anrebpa 9, yrny6nenHnoe ooyuenue/ Makaperues FO.H., Munaiok H.I'., Hemkons

K.W. u npyrue.; nox penakiueii TeasskoBCKOro. AKITMOHEPBHOE OOIIIECTBO

«3narensctBo «IIpocBemenue». 2022 rog.

2. JIunusa yuebHo-meroauueckoro kommiekta (YMK) no anredpe

(yrinyonénnsiit ypoenb) FO.H. MakapsiueB u ap. 7-9 kmnaccel ABTopsl: 1O.

H. Makapsrues, H.I'. Mungtok, K. 1. Hemkos, 1. E. ®eokTrCTOB
METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Anrebpa 7 xknacc. Metoaudeckoe nmocodue. Yriny0a€éHHbl ypoBeHb - bytiko E.B.,

Mepznsak A.I'. u ap.

2. Anre6pa. lugaktuueckue marepuaibl. 8 kiacc. [locodue it MIKoI ¢ yrityOJIeHHbIM

n3ydyeHueMm marematuku. - Makaperues FO.H., Munarok H.I'.
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3. Anre6pa. Jlunaktuyeckue MaTepuaisl. 9 kiacc (¢ yriyos. u3ydeHueM MaTeMaTHKHN )

Makapsrues [0.H., Munarox H.I'.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. https://resh.edu.ru - 'ocynapcTBeHHast oOpa3zoBaTebHas 1atGopma
«Poccuiickas 3JeKTpOHHAs IIKOJIaY;
2. www.school-collection.edu.ru — xosutekiust 00pa3oBaTeIbHBIX PECYPCOB;

3. https://www.yaklass.ru — nudpoBoit 00pa3oBaTeIbHBIN peCypC A HIKOJ;

4. https://7.math.ru/ - nudpoBoit aganTUBHBIN y4eOHUK MO MaTEMATHKE.
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