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HOACHUTEJIBHASA 3AIIMCKA

Anre0Opa SBISIETCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETrO
oOpa3oBaHus: OHa OOECIEYMBAECT W3yYEHUE JAPYIUX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOr0, TaK M TyYMaHUTapHOrO LIMKJIOB, €€ OCBOCHHUE
HEOOXOJUMO JIJIsi TIPOJOJKEHUST 00pa30BaHWA U B TIOBCEIHEBHOW IKU3HH.
PazButne y o0Oyyarommxcss Hay4dHBIX MPEACTABICHUNW O MPOUCXOKIACHUU U
CYIIIHOCTHU aireOpandyeckux adCTpakIuid, CIoco0e OTpaXKEeHUsI MaTeMaTHIECKON
HAYKOW SIBJICHUHW W MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIM MAaTEMAaTHUYECKOTO
MOJCIIMUPOBAHUSI B HAy4YHOM TIO3HAHUM W B TMPAKTUKE CIIOCOOCTBYET
GbOpMHUPOBaHUIO  HAYYHOTO  MHUPOBO33PEHUS W  KAUE€CTB  MBIILJICHUS,
HEOOXOIUMBIX JIJIS QIaNTallMk B COBPEMEHHOM ITu(dpoBoM ob1iecTBe. M3yuenue
anreOpbl oOecrneynBaeT pa3BUTHE YMEHUsI HAOIIOJaTh, CPAaBHUBATh, HAXOJUTh
3aKOHOMEpPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICCTBUS W BHIBOJBI, (POPMYITHPOBATH
yrBepxkaeHusi. OcBoeHne Kypca anreOpbl 00ecreynBaeT pa3BUTHE JIOTHYECKOTO
MBIILJICHUS O0Y4arolIMXcs: OHM HMCHOJB3YIOT JEAYKTUBHBIE U WHIYKTHUBHBIC
paccyxieHus, 0000IIeHne U KOHKPETU3alnio, a0CTparupoBaHue U aHaJOTHIO.
OOyyenue anreOpe MpeAnojiaraeT 3HAYUTENbHBIA OO0OBEM CaMOCTOSTEIbHOU
JESTENBbHOCTH OOYYaIOIIUXCS, MOITOMY CaMOCTOSITEJIBLHOE peIlleHue 3ajad
ABJIAETCA peann3anuen 1esTeIbHOCTHOIO MPUHIUIIA 00 yUEeHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anredpa» Uisi OCHOBHOTO
obmiero  o0Opa3oBaHMsl OCHOBHOE MECTO  3aHHMAalOT  COJIEp’KaTeIbHO-
METoAuYecKue JUHUU: «Yucina ©  BBIUMCICHHUS», «AJreOpandecKue
BBIDAXKECHHS», «YPaBHEHUS U HeEpaBeHCTBa», «DyHkumun». Kaxnmas u3 stux
COJIEPIKATENbHO-METOIMYECKUX JIMHUM Pa3BUBACTCS HA MPOTSHKEHUHM TPEX JIeT
U3Yy4YEeHUs Kypca, B3aUMOJICUCTBYS C APYTMMU €ro JUHUSIMU. B xone uzydeHus
y4eOHOTO Kypca OOy4YarolmuUMCs TNPUXOAUTCS JIOTUYECKU PaCCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3U € 3THM B mporpammy
yuyeOHOro Kypca «Anredpa» BKIIOUYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPEICTaBICHHBIC BO BCEX OCHOBHBIX pPa3/ieiaXx MaTeMaTHIeCKOro 00pa30BaHus U
CHOCOOCTBYIOIIME  OBJIAZICHUIO OOYYarOIIMMHCS OCHOB  YHUBEPCAJIbHOIO
MareMmaTudeckoro sizpika. CojepkaTelbHOM U CTPYKTYPHOM OCOOEHHOCTBHIO
y4e0OHOTr0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUU «Yucna W BBIUUCICHUS» CIY’)KAT OCHOBOW ISt
JaNbHEUIIIEero n3y4eHus MaTEMaTUKH, CTIOCOOCTBYET Pa3BUTHIO Y 00YJAIOIINXCS
JIOTUYECKOTO MBITTUICHHS, (POPMUPOBAHUIO YMEHHUSI TTOJTH30BATHCS aITOPUTMAMH,
a TakKe TMPHOOPETCHHIO TPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCETHEBHOM XM3HU. Pa3BuTHE MOHATHS O UKCIIe HA YPOBHE OCHOBHOT'O OOIIETO
0o0pa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMU W HUPPAMOHATBHBIMU YHCIAMH,
dbopMUpOBaHUEM TIPEICTABICHUNA O JCUCTBUTEIILHOM 4HCIC. 3aBepIlicHUE
OCBOEHHS YMCIIOBOH JIMHUU OTHECEHO K CPEHEMY O0IIEMY 00pa30BaHHUIO.

Conepkanue JByX alnreOpaniuecKux JUHUA — «AJreOpanydeckue
BBIPOKECHUS» U «YPaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET ()OPMUPOBAHUIO Y
00y4JaromMXcs MaTeMaTUYECKOro arrapaTa, HeoOX0JMMOTO JJIs PEIICHUs 3a71a4
MaTEMaTHUKH, CMEKHBIX MPEIMETOB M MPAKTHKO-OPHCHTHPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs Y4YeOHBIH MaTepHall TpyNIUpyeTcs
BOKPYI pAallMOHAJLHBIX BBIp@KEHWM. AJnreOpa JIEMOHCTPUPYET 3HAauYCHUE
MaTeMaTUKH KaK s3bIKa ISl TOCTPOEHUS MaTeMaTUYeCKUX MOJIeNieH, OMUCcCaHus
MIPOLIECCOB U SIBJICHUHN peaibHOro MHpa. B 3amaum oOyueHust anredpe BXOAAT
TaK)Ke JaTbHEHIIee pa3BUTHE aITOPUTMUIECKOTO MBIIIJIEHUS, HEOOXOIUMOTO, B



YaCTHOCTH, JUIsl OCBOGHMS Kypca HWH(POpPMATUKH, W OBJAJCHUE HABBIKAMHU
JNENYyKTUBHBIX  paccyxiaeHui.  IIpeoOpazoBaHue  CUMBOJNIBHBIX  (GOpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXEHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPUYECTBY.

Conepxxkanue  (yHKIMOHAIbHO-TpaUUECKOH JIMHUM  HAIEJICHO Ha
NnoJlyueHue OOYYaroIMIMMUCSA 3HaHUM O (QYHKIMSIX KaKk  BaKHEHIIen
MaTeMaTU4eCKOM MOJEIU [l OMHCAaHUsS W MCCIEIOBaHUS Pa3HOOOpa3HBIX
OpOLECCOB W SBJIEHUH B mpupoae MU oOmectBe. M3ydeHue Marepuaia
CIOCOOCTBYET PAa3BUTHUIO Yy OOYUAIOIMXCA YMEHHsSI UCIOJB30BaTh Pa3UdIHBIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKA MATEMAaTHKU — CJIIOBECHBIC, CUMBOJIMYECKUE,
rpajuueckre, BHOCUT BKJIad B (HOpPMHUpPOBAHUE TMPEACTABICHUNH O POJIH
MaTEeMaTUKH B Pa3BUTUU ITUBUIIU3AINHA U KYJIbTYPHI.

CornacHo yueOHOMY MulaHy B 7-9 Kkjaccax M3y4yaercsi Y4eOHBI Kypc
«AnreOpay», KOTOPbIH BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieiibl COACPHKAHUS:
«Yucna u BBIYUCICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHCHHS W
HEPAaBEHCTBa», « D YHKIUNY.

Ha n3ydenue yue6HOrO0 Kypca «Anredpa» orpoautces 306 gacoB: B 7 Kiacce
— 102 4aca (3 4gaca B Hemento), B 8 kiacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeIni0).



COILEPKAHUE OBYUEHUA
7 KJIIACC

Yucaa 1 BIYMCICHUS

Jpobu 0OBIKHOBEHHBIC M JIECATUYHBIE, TIEPEX0 OT OAHOU (OPMBI 3aITUCH
npobeit k apyroit. IloHsaTHe panMOHAIBLHOIO YHCA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE pAlUMOHAIBHBIX 4HCeNl. ApupMeTHYecKue AEUCTBUS C
palMOHAILHBIMY YUCIIaMU. Pelenue 3a1a4 U3 peajibHOM NPAKTUKH HA YacTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypalbHBIM TOKa3aTeJeM: OIpelesieHrne, mpeodpa3zoBaHue
BBIPQKEHUI Ha OCHOBE ONpENEICHHUs, 3amuch OonplIMX uucen. llpoiueHtsl,
3aIliCh MPOLEHTOB B BUJE ApoOU U ApoOU B BHUJIE NMPOLEHTOB. Tpu OCHOBHBIE
3aJla4y Ha IPOLEHTHI, PELICHUE 3a1a4 U3 PealbHOU IPAKTHKHU.

[IpumeHeHne TPU3HAKOB JEIMMOCTH, pPAa3jIOXKEHUE Ha MHOXUTEIN
HaTypaJbHBIX YHCEIL

PeanbHble  3aBUCMMOCTHM, B TOM 4uCle IHpsMas U  oOpaTHas
MPOMOPLIMOHATTLHOCTH.

AnredOpanyecKkue BbIPpasKeHUs

[lepemeHHBIE, YHUCIOBOE 3HAYEHHE BBIPAKECHUS C  I[IEPEMEHHOM.
JlomycTumble 3HaueHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXIY
BeJIMYMHAMU B BUAE (popmyinbl. Berancnenust no gpopmynam. IlpeobpasoBanue
OYKBEHHBIX BBIPOKECHUW, TOXKIECTBEHHO paBHbIE BBIPAKEHUS, IIpaBUiIa
peo0pa3oBaHusl CyMM UM MNPOM3BEICHUN, MpaBUJIa PACKPBITHUS CKOOOK U
IpUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEIEHU C HATYypaJbHBIM IIOKA3aTEIEM.

Opnounensl W MHoroujieHbl. (CrteneHr MHorousjeHa. (CJIoKeHHE,
BBIUUTAHHUE, YMHOXKEHUE MHOIOYIECHOB. POPMYJIbI COKPAIEHHOTO YMHOKEHUS:
KBaZpaT CyYMMBbl M KBajapaT pa3HocTd. Dopmylia pa3HOCTH KBaJpaTOB.
PaznoxxeHre MHOTOUJIEHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHHE, KOPEHb YpaBHEHHS, MpaBuiia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCUJILHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHME C OAHOW IEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOTO
YPaBHEHMS, pEIICHHE JIUHEHHBIX ypaBHeHUW. CocTaBl€HHE YpaBHEHUH I10
YCIIOBHIO 3a/1a4i. PelieHne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPABHEHU.

Jluneiinoe ypaBHEHUE C IBYMsI IEpeMEHHBIMHU U ero rpaduk. Cucrema aByx
JMHEUHBIX YpPaBHEHUN C ABYMsS NEPEMEHHBIMHU. PernieHue cucreM ypaBHEHUU
crocoOOM MoACTaHOBKU. [IpuMepsl penieHusi TEKCTOBBIX 33Jad C MOMOUIbIO
CHUCTEM YPaBHEHHM.

DyHKUUH

Koopaunata Touku Ha npsMoi. YucinoBble IPOMEXYTKU. PaccrosiHue
MEK1y IBYMSI TOYKaMHU KOOPAWHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abciuceca u opanHAaTa
TOYKM Ha KOOpAMHATHOM miockoctu. [lpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Utenue rpadukoB peanbHbIX 3aBucuMocTtel. [lonsartue QyHKImu.
I'padpux pynkunn. CorictBa pyHkuuid. JIunelinaa pyukuus, e€ rpaguxk. I'papuk
byakiuu y = |x|. ['paduueckoe perieHue IMHEHHBIX YpaBHEHUH W CHUCTEM
JIMHEWHBIX YPABHEHUMN.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHUS MPOrpaMMbl YYEeOHOro Kypca
«AnreOpay» XapakTepU3yHTCA:

1) maTpuoTH4ecKkoe BOCIUTAHUE:

[POSIBJIEHUEM MHTEpeca K IPOLUIOMY M HACTOSLIEMY POCCUHCKON
MAaTE€MaTUKH, L[IEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSM POCCUUCKHUX
MAaTEMAaTHKOB U POCCUMCKOW MAaTEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe 1 JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOS3aHHOCTEH TpakJaHWHA M peau3aluu
€ro Ipam, MPEACTABICHHEM O MAaTEMAaTHYECKHUX OCHOBAX (PYHKIMOHUPOBAHUS
Pa3IMYHbBIX CTPYKTYP, SBJICHUM, TPOIEAYP FPAKIAHCKOr0 00IIecTBa (Hapumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO JTHYCCKHUX MPOOIEM,
CBSI3aHHBIX C MPAKTHYCCKMM HPUMCHCHHEM MOCTIDKCHUH HAayKH, OCO3HAHHEM
BaKHOCTU MOPaJIbHO-3TUYECKHUX MMPUHIIUIIOB B AEATEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHWHM IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHUEM BA)KHOCTHU MaTEMaTHYECKOIO
o0pa30oBaHUsl HA MPOTSHKEHUM BCEH MKU3HM ISl yCIEUTHOW MpodecCuoHanbHOU
JESITEIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHIUBUAYAILHON TPaeKTOpUU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX NOTPEOHOCTEN;

4) acTeTN4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K OSMOIMOHAJBHOMY M 3CTETHUECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, pacCyKJIECHUW, YMEHUIO BHUIEThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NO3HAHMSA:

OpUEHTAIMell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS YEJIOBEKA, IPUPOJIBI
U 00I1IecTBa, MOHUMAHUEM MaTeMaTHUYeCKON HayKH Kak c(epbl 4eTOBEYECKO
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS LIMBUJIU3ALINHY,
OBJIaJICHUEM SI3bIKOM MaTEMAaTUKH U MaTEMATUYECKOM KyJIbTYpPOU KaK CPeICTBOM
MMO3HAHUS MHUpPA, OBJIAJAEHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIIEAOBATEIIbCKOU
NEeATEIbHOCTH;

6) ¢pusnueckoe BocnMTaHWe, GOpMHUPOBAHUE KYJIbTYPbI 310POBbS U
IMOLHMOHAIBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECaX CBOETO
3I0pOBbsl, BEIEHUA 3I0pOBOr0 0O0pa3a JKU3HU (370pOBOE IMHUTAHUE,
cOQJIaHCUPOBAHHBIA PEKUM 3aHATUM M OTAbIXa, pEryisApHas Quanyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABbIKA pEe(IEKCUHU, MPU3HAHUEM CBOETO
paBa Ha OIIMOKY M TaKOTo K€ MpaBa APYroro YeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAlMENd Ha INPUMEHEHHE MaTEeMaTU4YeCKUX 3HAHUW JUI1 pEUICHUS
3a/1a4 B 00JIaCTU COXPAHHOCTH OKPY’KAIOIEH Cpe/ibl, JIAHUPOBAHUS MTOCTYIKOB
U OLEHKH MX BO3MOKHBIX MOCJIECTBUN JJI1 OKPYXKAIOIIEH Cpefibl, OCOBHAHUEM
r7100adbHOI0 XapakTepa 3KOJOrMUYEeCKUX MpoOieM U MyTe UX peleHus;



8) apanTanus K U3MEHAIIUMCS YCJIOBUSM COLMAIBHOM U IPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NIESITEIbHOCTh, B TOM
YUCJe YMEHUE YYUThCA Yy JpPYruxX JIofed, MNpuoOperatb B COBMECTHOM
JEATENbHOCTY HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OIBITA IPYTUX;

HEOOXOAUMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpoBaTh UIECHU, MOHATHS, THIOTE3bI 00 O0BEKTaX U SIBJICHUSX, B TOM
YUCJIe paHee HEW3BECTHBIX, OCO3HABAaTh ACHUIIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallUIO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYAIIMIO0 KaK BBI3OB, TPEOYIOUIUN KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAEMbIe pelIeHUs U AeUCTBUS, (HOpMYIMpPOBAaTh U OLIEHUBATH PUCKU U
nocneACTBUsA, GOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE JeiiCcTBUSA

Bba3oBble Jornueckue aeMcTBUs:

e BBISIBISITH u XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU
MaTeMaTH4eCKiX 00BEKTOB, TIOHITHI, OTHOIICHUH MEXTy TTOHSATHSIMH,
bopMyIMpoBaTh OINpeIeNICHUs TOHITHH, yCTAaHABIUBATH CYIIIECTBEHHbIN
NpU3HAK KiacCu(UKAIMU, OCHOBaHUS JJisi 00OOIIEHUS M CpaBHEHUS,
KPUTEPHUH TPOBOJINMOTO aHAIN34,

e BOCHpPUHUMATH, GOPMYJIHPOBATH W TPEOOPA3OBBIBATH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPHUIATENIbHBIC, €IUHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIBISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W
npotuBopeunsi B ¢akTax, JAHHBIX, HAOITIOJACHUSX W YTBEPXKICHHSX,
npenjaraTb  KpUTEPHHM  JUISI  BBISABJICHHUS  3aKOHOMEPHOCTEH W
MIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJABI C MCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOYCHUHN, YMO3AKJIFOYEHHUH 110 aHAJIOTUH;

e pa3dbuparh MOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHHUU (MIPSMBIE U
OT  TPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITETLHO  HECJIOXKHBIE
J0Ka3aTeIbCTBA MaTeMaTUYeCKUX (bakToB, BBICTPANUBATh
apryMEHTAINIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpATH CHIOCOO pelIeHUs ydeOHOM 3ajaun (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEILEHUs, BBHIOMpATh HauOoJee MOIXOMSAIMINNA C Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe1bCKuE ACHCTBUSA:

e HCIIONB30BaTh BOMPOCHI KaK  HCCIACAOBATCILCKHA  HWHCTPYMEHT
MO3HAHUsA, (GOPMYIHPOBATH BOMPOCH], (HUKCUPYIONTHUE TPOTHBOPEUHE,
npodsieMy, CaMOCTOATENIbHO YCTaHABJIMBATH HCKOMOE U JAaHHOE,
dbopMHUpOBATH THIIOTE3Y, apPTYMEHTUPOBATH CBOIO TTO3UIINIO, MHCHHCE,

e TMPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUTIaHY HECJIOXHBIH
DKCIIEPUMEHT,  HEOOJBIIIOE  HCCIAEAOBAaHHME IO  YCTAHOBJICHHUIO
OCOOCHHOCTECH MaTEeMaTHYECKOr0 OOBEKTa, 3aBUCHUMOCTCH OOBHEKTOB
MEX]Ty COOOM;



CaMOCTOSITEIbHO  (opMynupoBaTh 000OIIEHHUS W BBIBOABI IO
pe3ysbTaTaM MPOBENEHHOIO0 HAOJIOIECHMS, MCCIEIOBAHUS, OLICHUBAThH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YIbTaTOB, BEIBOJAOB U 0000IIEHUH;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTATh
MPEANOJIOKEHHUS O €0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmneii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh MH(OpPMAIUHU, AHHBIX,
HEOOXOJIMMBIX JIJISl peLICHUS 3a/1a4u;

BbIOMpAaTh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH
uH(}OpMAIINIO Pa3IMYHbIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (OpMy MpencTaBlieHus WH(OpPMAIMU U WUIIOCTPUPOBATH
pelaeMple 3a7a4d CXeMaMu, JAuarpaMMaM#, WHON TpapuKod M HX
KOMOHWHAIIUSMUY,

OLICHMBATh HAJE&KHOCTh MH(MOPMALIMK MO KPUTEPUSIM, MPENTIOKEHHBIM
YYUTENIEM UK CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:

BOCIPUHUMATh U (HOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBHUSIMU U LIETISIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUYKY 3pPEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 110
X0y pelIeHUs 33]]a4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B XO0Jle¢ OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOii
TEMBI, MPOOJIEMBI, pelIacMOM 3a/1au, BhICKA3bIBaTh UCH, HAIlCJICHHBIC
Ha TIOUCK pPEIICHUS, COMOCTABJISITH CBOU CYXJEHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB AHAaiora, OOHApYKHBaTh Pa3JIMYUE U CXOJCTBO
MO3UIMKA, B KOPpeKTHOM (dopme (hopMymupoBaTh pasHOTIIACUs, CBOU
BO3paKCHHUS,

OPEICTaBIATh  pe3yJdbTaThl  pEIICHHs]  3a/add, OSKCICPUMEHTA,
UCCIICIOBAHUS, TMPOCKTa, CaMOCTOATENHLHO  BbIOMpaTh  dopMmar
BBICTYIJICHUST C y4€TOM 3a7a4 Tpe3eHTAllMd U OCOOCHHOCTEH
ayJIUTOPUH;

MOHMMAaTh ¥  HUCIOJb30BaTh  MPEHMYIECTBA  KOMAaHIHOM U
WHJUBUTyaTbHOM pabOThl TPU PENICHUU Y4eOHBIX MaTeMaTHYECKUX
3ajady;

NpUHUMATh  IeJlb  COBMECTHOW  JEATENLHOCTH,  IUJIAHHPOBATh
OpPraHu3allMi0 COBMECTHOM paboThl, pacmpeneisTb BUIbl padoT,
JIOTOBapUBAThCA, OOCYXKIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIATh
MHEHHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBaThb B TPYHMNOBBIX (opmax paboThl (0OCyxaeHHs, OOMEH
MHEHUSIMU, MO3TOBbI€ IITYPMBI M JPYTU€), BHINOJIHATH CBOI YacTh
paboOTBl W KOOPAWMHUPOBATH CBOM JIEUCTBUS C JAPYTUMH YICHAMU
KOMaH/ibl, OI[EHUBATh Kaue€CTBO CBOEr0 BKJIaJa B OOIIUMN MPOAYKT IO
KpuTepusiM, chOpMYJITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHble YHUBepPcaJIbHbIE yUeOHbIE NelCTBUS
Camoopranmszanmus:

CaMOCTOSITEJILHO COCTABJIATH TUIaH, AITOPUTM PEIICHUS 3a/1a4u (W €ro
4acTh), BEIOMPATH CIIOCOO PEIICHHS C YUETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapUAHTHI PEIICHHH C yIETOM HOBOUM MH(POPMAIIUU.

CaMOKOHTP 0/1b, IMOIIUOHAJIbHBIN MHTEJJIEKT:

BJIaACTh criocodbaMu CaMOITPpOBEPKHU, CaAMOKOHTPOJIA IIpoHecCca H
pe3yJibTaTa pCIICHUA MaTEeMaTHYECKOM 3aJda4u,



e TMpPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IpPH PEIICHHUH
3aJ]adyi, BHOCHUTH KOPPEKTUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX
0OCTOSATENbCTB, HAJICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHUBAaTh COOTBETCTBUE PE3YNIbTAaTa JAEITEILHOCTH MOCTaBICHHOU
HeIM W YCIOBUSIM, OOBSICHATH MPUYMHBI  JOCTHXKEHHUS WU
HEJOCTIKEHUS  LeJIM,  HaxOAUTh  OIIMOKY, JaBaTb  OLEHKY
NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOydyenus B 7 kjacce OOYyYarOlIUMCS TOJYYUT CIETYIOIINE
MPEAMETHBIE PE3YJIbTAThI:

Yucna 1 BBIYMCICHUSA

BolinonuaTh, coueras yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(pMETHUECKHE
JNEUCTBUS C PALIMOHATIBHBIMU YUCIAMU.

HaxoauTh 3HaueHUs YMCIOBBIX BBIPAXKEHUMN, MPUMEHSITh pPa3HOOOpa3HbIE
CIoCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BHIPAXKEHUH, COIepKAIINX
OOBIKHOBEHHBIC M IECATUYHBIE TPOOH.

[lepexoauTs OT OJHOM (HOPMBI 3aMKMCH YKCeI K ApYyror (mpeoOpa3oBhIBATh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO AECATUYHYIO IPOOb ).

CpaBHMBATh U YNOPSIAOYMUBATH PALlMOHAIBHBIE YUCIIA.

OKpyrJiTh 4KCIIA.

BBINOMHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCICHUM, OILICHKY
3HAQYECHUM YMUCJIOBBIX BBIPAKECHUW. BBITONMHATH HEUCTBUS CO CTEIEHSMHU C
HaTypaJIbHbIMU MTOKA3aTEISIMU.

[IpuMeHsAT, TpPU3HAKK  JIETUMOCTH, PA3JIOXKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCEN.

Pemiath npakTHKO-OpUEHTHUPOBAHHBIE 33/1a4d, CBA3AHHBIE C OTHOILICHHEM
BEJIUYUH, TPONOPIHUOHAIBHOCTBIO BEJIWYUH, MPOIIEHTAMU, WHTEPHIPETHUPOBATH
pEe3yAbTaThI PEIICHHS 33/1a4y ¢ YUYETOM OTPaHUUYEHU, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvecKkue BbIpasKeHUs!

Hcnonb30BaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSTh
e€ B IpOoLECce OCBOCHUs y4EOHOr0 Marepuarna.

HaxomuTe 3HaueHusi OYKBEHHBIX BBIPQKEHHN NP 3aJaHHBIX 3HAUYECHMSIX
MePEMEHHBIX.

BeimonmHATh  TIpeoOpa3oBaHUS  MEIOTO  BBHIPAKEGHHWS] B MHOTOUJICH
PUBEJICHUEM MOJJOOHBIX CIIAraeéMbIX, PACKPBITUEM CKOOOK.

BhINoaHATE yMHOXXEHUE OJHOWIEHA Ha MHOTOWIEH M MHOrouJieHa Ha
MHOTOYICH, TPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIsATh Pa3lI0KEHHE MHOTOYWIEHOB HAa MHOMXHUTEIHA C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKUA CJIaraeMbix,
MpUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKECHHUSI.

[IpumensaTe mpeoOpa3oBaHUs MHOTOYJICHOB [UJISl PEIICHUS Pa3IUYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PeaIbHOM MPAKTUKHU.

Hcrnonbp30BaTh CBOWMCTBA CTENEHEH C HATYPAJIBHBIMM IOKA3ATEISAMM IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHUs] M HEPABEHCTBA



Pemars nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, IPUMEHSS IIPaBUIa
Iepexoa OT MCXOAHOTO YpPaBHEHMS K paBHOCWIBHOMY eMy. [IpoBepsts,
SBJISIETCS JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbl PU PEUICHUH JIMHEHHBIX YPaBHEHUH U
UX CUCTEM.

[TonOupaTe nmpuMepbl Hap YHUCEN, SBISIOLIUXCS PELICHUEM JMHEHMHOIo
YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEHMHOIO ypaBHEHHS C
IBYMsI TIEPEMEHHBIMH, MOJb3yACh T'papUKOM, MPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucrtemsl IByX JMHEUHBIX YPAaBHEHUU C IBYMs IIEPEMEHHBIMU, B
TOM YHCIIe TpadhUIeCKH.

CocTaBnaTe M pelaTh JIMHEWHOE YPaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YPAaBHEHUHM 110 YCJIOBHMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4H IOJy4YECHHBIA PE3YJIbTar.

DyHKIMHA

N300paxxaTe Ha KOOpPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIUE
3aIaHHBIM KOOPAMHATaM, JIy4Hd, OTPE3KH, MHTEPBAJIbI, 3alIMChIBATH YUCIIOBBIC
IPOMEXYTKU Ha alireOpanyecKoM SI3bIKE.

OtMmedaTs B KOOPAUHATHOM INIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAMHATAM,
CTpOUTH TpauKu TUHEUHBIX QyHKIUH. CTpouTh rpaduk QyHKIUMU y = |X|.

OnuceiBaTh € MOMOIIBIO (PYHKIHMI H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSAHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBLHOCTD, BPEMsI, 00BEM paOOTHI.

HaxonuTtp 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuii crocod MpeACTaBICHHs U aHaau3a HHGOpMaIlUH,
U3BJIEKATh M MHTEPIPETUPOBATH HHPOpPMALMI0O M3 TpadUKOB peabHBIX
IIPOIIECCOB U 3aBUCUMOCTEM.

K xonmy oOydenus B 8 kiacce oOydarommuiics MOIYYHUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BBIYUCTICHUA

Hcrnonp30BaTh HaYaIbHBIE NIPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX
yucen Il CPaBHEHMS, OKPYIJIEHMSI W BBIYMCIECHUW, H300pakarh
JNEUCTBUTENBHBIE YACIIA TOYKAMH HA KOOPAWHATHOU IPSAMOM.

[IpuMeHATh MOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE€ KOPHU, UCIOJIb3Ys MPU HEOOXOIUMOCTH KaJIbKYJIATOP, BBIITOJIHATh
npeoOpa3oBaHusl BBIPAKECHUM, COACpXKAIIUX KBAApPaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3alIMCH OOJIBIIMX U MaJIbIX YUCEN C ITOMOIIBIO JECATUYHBIX
npobeit u creneneit uncia 10.

AulreOpauyecKkue BbIpasKeHUs!

IIpuMEHATE IOHATHE CTENEHH C LENbIM II0Ka3aTelleM, BBIIOJIHATh
peo0pa30BaHUs BBIPAKEHUM, COAEPHKAIIUX CTEIIEHU C LEIbIM [T0Ka3aTeIEM.

BhINIONHATH TOXKAECTBEHHBIE TPE0OPA30BAHMS PAllMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE ITpaBWJI AEHCTBUI HaJ MHOTOWIEHAMU U aJlre0panyecKUMHU IpOOsIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIH.

[IpumeHnsaTh TpeoOpa3oBaHMs BHIPAKEHHUM ISl PEILICHUs pa3IMYHbIX 3a7a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHUS M1 HEPABEHCTBA

Pewmars nuHelHbIE, KBaIPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPaBHEHHS,
CBOZSAIIMECSA K HUM, CUCTEMBI IByX YPAaBHEHUN C IBYMsI [IEPEMEHHBIMH.



[IpoBOAUTE MPOCTEUIIE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH,
B TOM 4YHCJIE C MPUMEHEHHEM rpaduyecKuxX NpeacTaBieHUui (yCTaHABIMBATh,
MMEET JIM YPaBHECHUE WJIM CHUCTEMA YPAaBHEHUW pELICHUs, €CIIM UMEET, TO
CKOJIbKO, U MPOYEe).

[lepexonuthb OT ciioBeCHOW (HOPMYIMPOBKHU 3a7a4yu K €€ anredpandeckoit
MOJEIM C IIOMOIIBK) COCTAaBJICHUS YPAaBHEHUsS WIIM CUCTEMBbl YPaBHECHUHU,
WHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 33JIa4d MOJIYYEHHBIN
pe3yJbTar.

IIprMeHAT, CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPABHEHUs, OLICHKH,
pelIaTh JUHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpaguyecKy0 WLIIOCTPALIMI0O MHOXECTBAa PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHnmaTh U UCIOIB30BATh (PYHKIIMOHAIILHBIE TOHITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS), ONMPEICATh 3HAUCHHE (QYHKIIUHA TIO0 3HAYEHUIO
aprymeHTa, onpeesisiTb CBOMCTBa PyHKIMM MO €€ rpaduKy.

Crtpoutb rpaguku daeMeHTapHbIX QYHKIUN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOIi

dbyHKIIMN 110 €€ TpaduKy.

K koniy oOydyenus B 9 kjacce oOyd4arolIUiCs TMOJTYYUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia v BBIYUCTCHUS

CpaBHUBATh U yNOPAIOYMUBATH PALIMOHATILHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BrimonHsaTe apudmeTndeckue EUCTBUS C pallMOHAJIBHBIMH UYUCIAMH,
coueTass YCTHbIE W MHCbMEHHBIE MPUEMBI, BBINOJHATh BBIUYUCICHUS C
VUPpalMOHAIbHBIMU YHUCIIAMU.

HaxoguTh 3Ha4YeHHs CTENEHEW C IENbIMU TOKA3aTeIsIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUSI YUCIOBBIX BBIPAXKEHUM.

OKpyrasiTh NCHMCTBUTEIBHBIC YHWCIIA, BBIMOJHSITH MPUKUIKY pe3yibTara
BBIYMCJICHUH, OIIEHKY YMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUsS U HEPABEHCTBA

Pewars nuHENHBIE U KBaApPATHBIE YPABHEHUS, YPABHEHUS, CBOASIIMECA K
HUM, IPOCTEMIINE IPOOHO-PAIMOHATIbHBIE YPaBHEHUSI.

Pemats cucrembl IByX JMHEHWHBIX YPAaBHEHUM C JABYMsI MEPEMEHHBIMHM U
CUCTEMBI ABYX YPABHEHHI, B KOTOPBIX OJHO YPAaBHEHHE HE ABJSAECTCS TUHEUHBIM.

Pemate TekcTOBbIE 3amayu  anreOpavyeckuM CrocoOoM ¢ MOMOIIbIO
COCTABJICHUSI YPABHEHUSI WJIM CUCTEMBI IBYX YPABHEHUM C IByMS ITIEPEMEHHBIMU.

[IpoBOAUTE MpPOCTEHIIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YpaBHEHU,
B TOM YHCJI€ C MPUMEHEHHEM TpadUyuecKuX MpeACTaBICHUM (yCTaHABIUBATh,
MMEET JM YpPAaBHEHUE WJIM CHCTEMA YPABHEHHUM PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U IpoYee).

Pemate nuHeiiHbIe HEPaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300paXKaThb
pELICHNE HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alIMCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb cucTteMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIUE KBAJpaTHOE HEPABEHCTBO, HM300paKaTh pEIICHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alIMCHIBATH PELIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHbBIX 33]1a4.

DyHKUMHA



Pacno3naBath (yHKIIMM W3y4eHHBIX BUAOB. [lOKa3pIBaTh CXeMaTHYECKU
PAacIoJIOKEHHE Ha KOOPJAMHATHOMN TUIOCKOCTH TpadukoB GpyHKIuH Buga: Y = KX,
y=kx+b,y=kix,y =ax2 + bx + ¢, y = x3, y=x, Yy = |X|, B 3aBucuMocTH: 0T

3HaYE€HUU KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpoutb 1 n300paxaTh CXeMaTUUYECKU IPAQUKU KBaIPATUUHBIX ()YHKLIHM,
OINKCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMH MO UX TpaduKam.

Pacno3naBarh KkBaapaTHuHyl0 (QYHKUHIO 10 QopMmyse, NPUBOIUTH
IpPUMEPHI KBAJIPATUUHbBIX (PYHKIIUK U3 pEaIbHON KU3HU, PUZUKHU, TEOMETPUH.

YucsioBble MOC/I€10BATEIbHOCTH U MPOrpeccuu

Pacno3naBarh apupMeTHUECKyI0 M TE€OMETPHYECKYIO MPOTrPecCHd IpHU
Pa3HbBIX crloco0ax 3aaHusl.

BBINONHATS BBIYMCIEHUS € HUCHOJB30BaHUWEM (OpPMYNIT nN-ro YieHa
apu(MeTUIECKON U TEOMETPUUYECKON MPOrPECCUil, CYMMBI IEPBBIX N YJICHOB.

N300paxaTe 4j€HBl IOCJEA0BATENbHOCTH TOYKAMHM HAa KOOPAMHATHOM
IUIOCKOCTH.

Pematp 3amaum, CBSI3aHHBIE C YMCIOBBIMHU MOCIEI0BATEILHOCTIMH, B TOM
qyclie 3aJaud M3 PEATbHOW JKUM3HU (C HCIOJIB30BAHUEM KaJbKYJISATOpA,
I (PPOBBIX TEXHOJIOTHM).



TEMATHUYECKOE INTAHUPOBAHUE

7 KITACC
HaumeHoBanue KouauyecTBo yacos
Ne DJIeKTPOHHBbIE (LM POBHIE)
pa3ae/ioB H TeM KoHnTpoJbHbIE IIpakTH4yeckue
n/m Bcero o0pa3oBaTe/IbHbIE pecypchl
NnporpaMmmabl padoThbI padoThbl
Uucna n
1 BBIUHCIICHUS. o5 bubmotexa [JOK
PanmonanbHbie https://m.edsoo.ru/7f415b90
qucia
5 Anrebpanveckue 97 bubmorexa [IOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubmorexa [JOK
HEPABEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunate! u 24 Bbu6moreka [JOK
rpaduku. OyHKIUH https://m.edso0.ru/7f415b90
5 [ToBTOpEHUE N 6 bu6motexa [IOK
0600 mieHue https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 0
[TPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
N KosanuyecrBo yacos DJIEKTPOHHBIE
n/ Tema ypoka KoHnTpoJbHbIE IIpakTnuyeckue Aata igpoble
Bcero U3y4YeHust o0pa3oBaTesIbHbIE
I padoThI padoThI
pecypchbl

[ToHsiTHE PaLIMOHATIBHOT O

yucna 1

Apudmetnueckue

IEUCTBUI C 1

paloHaIbHBIMU YHUCIAMU

Apudpmernueckue

IEUCTBUS C 1

panMoHaIbHBIMU YUCIIAMU

Apudmetnueckue

JICUCTBHUS C 1

panoHAIbHBIMU YUCIIAMH

Apudmernueckue

JICUCTBHUS C 1

panuMoOHAIbHBIMU YUCIIAMU

Apudmetnueckue

IEUCTBUI C 1

paloHaIbHBIMU YHUCIAMU

CpaBHeHue, !

YIopsaaA04YHMBaAHUC




PalOHAJIBbHBIX YN CEII

CpaBHeHue,
8 yIopsiI0uUBaHHe
paloHaIbHBIX YU CEl
CpaBHeHue,
9 yIOps1ouUBaHHUE
PaLMOHAJIBHBIX YHCE
bu6moreka [IOK
Crenenb ¢ HaTypajIbHBIM
10 https://m.edsoo.ru/7f4211d
IoKa3aTeseM R
bu6moreka IIOK
CrerneHb ¢ HaTypaJIbHbBIM
11 https://m.edso0.ru/7f42138
[oKa3aTeseM 5
bu6moreka [JOK
CrerneHb ¢ HaTypaJIbHBIM
12 https.//m.edso0.ru/7f42154
MoKa3aTeseM R
bu6moreka [JOK
Crenenb ¢ HaTypaJbHBIM
13 https://m.edsoo.ru/7f4218b
MoKa3aTeseM R
14 Crenenb ¢ HaTypajIbHBIM
IoKa3aTeleM
Pemenune ocHOBHBIX 33124
15 Ha poOH, MPOLIEHTHI U3
peanbHON MPaKTUKU
Pemrenne ocHOBHEBIX 3a71a4
16 Ha JApoOH, MPOIICHTHI U3

peanpHON MPAKTUKHU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

17

Pemrenne ocHOBHEBIX 3a7iau
Ha JpoOH, MIPOLIEHTHI U3
peanbHON MPAKTUKHU

18

Pentenne ocHOBHEIX 3a1a4
Ha JpoOH, MPOIICHTHI U3
peasbHON NMPAKTUKHU

19

HpI/ISHaKI/I JCIMMOCTH,
PA3JIOKCHUA HA
MHOXXHTCIIN HATYPAJIbHBIX
YHUCCII

20

[Ipu3Haku nenumocTH,
pa3noXeHus Ha
MHOYUTEU HATypaJbHbIX
qucel

21

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
PO OPLUHOHAIBHOCTH

22

PeanpHBIE 3aBHCUMOCTH.
[Ipsimast u oOpaTHas
MIPOIOPLIOHAIEHOCTH

23

PeanbHbIE 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
IPOMOPIIHOHATIBHOCTH

24

PeannHble 3aBHCUMOCTH.
[Ipsimast u oOpaTHas
MPOMOPLUHOHATBHOCTH




25

KonTponbsHas pabora 1o
teMe "PannoHanbHbIE
gucia"

26

Ey'KB CHHBIC BBIPAKCHUA

bu6moreka [JOK
https://m.edsoo.ru/7f41feec

27

IIepemennsie.
JlonycTuMBble 3HaYEHUs
IIEPEMEHHBIX

28

Dopmy b

29

DopMyIIBI

30

[IpeoGpazoBanue
OYKBEHHBIX BBIPaXKCHUH,
packpeITHE CKOOOK U
MPUBEIACHUE MTOTO0HBIX
cllaraeMbIX

Bbu6morexa IIOK
https://m.edsoo.ru/7f41fafa

31

[IpeoGpazoBanue
OYKBEHHBIX BBIPaXKCHU,
pacKphITHE CKOOOK |
HPUBE/ICHUE MOT0OHBIX
cllaraeMbIx

bu6moreka [JOK
https://m.edsoo.ru/7f41fd7
0

32

[IpeoGpazoBanue
OYKBEHHBIX BBIPaXKECHUH,
packpeiTHE CKOOOK U
MPUBEIECHUE MTOT00HBIX
cllaraeéMbIxX

33

[IpeobpazoBanue



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

OYKBEHHBIX BBIPAKCHHI,
pPacKpbITHE CKOOOK 1
MPUBEICHUE MTOTO0HBIX
cllaraeMbIX

CBolicTBa CTENEHH C bu6mmoreka [JOK
34 HaTypaJlbHbIM https://m.edsoo.ru/7f42138
[OKa3aTeneM 2
CBolicTBa CTENEHH C bu6mmoreka [JOK
35 HaTypaJbHbIM https://m.edsoo.ru/7f42154
IOKa3aTeseM e
CBOICTBA CTCIICHH C bu6moreka IIOK
36 HaTypaJlbHbIM https://m.edsoo.ru/7f4218b
MOKa3aTeaeM [
bub6mmoreka [JOK
37 MHoOTr04JIeHBI https://m.edsoo.ru/7f42276
€
bu6moreka [JOK
38 MHoOro4JIeHBI https://m.edsoo.ru/7f42293
0
CrnoxeHue, BBIYUTAHHE, bubmiorexa [OK
39 MHOJKEHHE MHOTOICHOB https://m.edsoo.ru/7f422af
2
CnoxeHue, BEIYUTAHUE, bubmorexa LHOK
40 YMHOJKEHHE MHOTOHIEHOB https://m.edsoo.ru/7f422cc
8
41 Croxenne, BEBIYUTaHHE, bu6moreka IIOK

YMHOXXCHHUE MHOT' O4JICHOB

https://m.edsoo.ru/7f422fca



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

CnoxxeHue, BBIYMTAHHUE,

bubmmoreka [IOK

42 https://m.edsoo.ru/7f42318
yMHO)KeHI/Ie MHOI'O4JICHOB 2
DopMyIIBl COKpPAIIEHHOTO Bubmorexa HOK

43 pMY p https://m.edsoo.ru/7f42432
YMHO)KGHI/ISI a
DopMyIIBl COKpPAIIEHHOTO Bubmrorexa [IOK

44 PMY p https://m.edsoo.ru/7f42464
yMHO)KeHI/Iﬂ a
dopmyibl COKpAILIEHHOIO Bubmiorexa [TOK

45 PMY p https://m.edsoo.ru/7f424cl
YMHO)KGHI/DI 2
DopMyJIBl COKPAIIEHHOTO bubmorexa HOK

46 pMYy P https.//m.edso0.ru/7424fd
YMHO)KGHI/If{ 2
DopMyJibl COKPAILIEHHOTO bubmiorera TIOK

47 pMY P https://m.eds00.ru/74251d
YMHO)KeHI/ISI O
PasiioxxeHye MHOrO4JIEHOB Bubmorexa [IOK

48 https://m.edsoo.ru/7f42331
Ha MHOXUTEIN )
PassioxxeHye MHOrO4JIEHOB Bubmorexa [IOK

49 https://m.edsoo.ru/7f4237f
Ha MHOXUTEIN o
PaznoxxeHrue MHOTO4YJICHOB bubmorexa HOK

50 https://m.edsoo0.ru/7f4239d

Ha MHOXXUTCIIU

€



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

51

PazioxeHne MHOTo4JIEHOB
Ha MHOXXHUTEIN

52

KonTtponbhas pabota no
teme "Anrebpanyeckue
BBIpAKEHUA"

53

VYpaBHeHuE, IpaBUIIa
npeoOpa3zoBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTD
ypaBHEHUM

54

JIuneiiHOE ypaBHEHUE €
OJIHOM NEPEMEHHOM,
pelIeHNE JIMHEMHBIX
YpaBHEHHI

95

JIuneliHOe ypaBHEHHE C
OJIHOM MEPEMEHHOH,
pelIeHne JIMHEMHBIX
YPaBHEHUI

bub6mmoreka [JOK
https://m.edsoo.ru/7f42048
2

56

JluneliHOE ypaBHEHUE C
OJIHOM NEPEMEHHOM,
peLIeHNE JIMHEMHBIX
YPaBHEHHI

S7

Pemenne 3agau c
MOMOIIIbIO YpPaBHEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42064
e

58

Pemenne 3agau c

bu6mmoreka [JOK
https://m.edsoo.ru/7f42080



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

MOMOIIIbIO0 YpaBHEHU

6

Pemenne 3agau c

bu6moreka [JOK

59 . https://m.edsoo.ru/7f4209a
MIOMOIIBIO YpaBHEHUH 0
p but6mmoreka [JOK

eIIeHHE 33124 C

60 . https://m.edso0.ru/7f420e6
MIOMOIIBIO YpaBHEHUH o
JIuneiitHOE ypaBHEHUE C bu6moteka [IOK

61 JBYMSI TIEPEMEHHBIMU 1 https://m.edsoo0.ru/7f427c3
ero rpamk 2
JIuneiiHO€E ypaBHEHUE C bu6muotexa LIOK

62 JBYMS [IEPEMEHHBIMA U https://m.edsoo.ru/7f427e8
ero rpagux a
Cucrema qByX JTMHEWHBIX bu6mmoreka [IOK

63 ypaBHEHHH C ABYyMs https://m.edsoo.ru/7f42836
IIEpEMEHHBIMU ¢
Cucrema ByX JIMHEHHBIX

64 ypaBHEHHH C IByMs
NepeMEHHBIMA
Cucrema qByX JMHEHHBIX

65 YPaBHEHHH C TBYMS
nepeMeHHbIMU
Cucrema qByX JIMHEWHBIX

66 YPaBHEHHH C TBYMS
NepeMEeHHBIMA

67 Pemenue cucrem bubmmorexa [{OK



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

ypaBHEHUM

https://m.edsoo.ru/7f4284d
e

Pemenune cucrem

but6mmoreka [JOK

68 . https://m.edsoo.ru/7f42865
ypaBHEHHI .
bu6moreka [JOK
Pentenue cucrem
69 . https://m.edsoo.ru/7f4287d
ypaBHEHHI 5
70 Pentenne SI/ICTCM
ypaBHEHHI
71 Pemenue cucrem
ypaBHEHUM
Kontponbhas pabota no bu6mmoreka [IOK
72 teMme "JluHelHbIE https://m.edso0.ru/7f42104
ypaBHeHUs" 4
Koopauaarta Touku Ha bubmmorexa LIOK
73 P N https://m.edsoo.ru/7f41de7
psM O
6
bu6moreka [IOK
74 q
HCITOBRIC IPOMEAYTIH https://m.edsoo.ru/7f41dff2
75 UYuciioBbIe IPOMEKYTKU
Paccrosinue Mmexy AByMst
76 TOYKAMH KOOPIUHATH O
psIM O
77 Paccrosinue mexny ABymst

TOYKaMHU KOOPAUHATHOMN



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

psIM O

IIpsimoyrosbHas cucrema

bu6moreka [JOK

78 https://m.edsoo.ru/7f41e16
KOOpPJMHAT Ha MJIOCKOCTH .
but6mmoreka [JOK
[IpsmoyronbHas cucrema
79 https://m.edsoo.ru/7f41e42
KOOpPJMHAT Ha MJIOCKOCTH .
[Tpumeps! rpadukos, bubmorexa [IOK
80 https://m.edsoo.ru/7f41e8a
3aJlaHHBIX opMyTIaMu g
[Tpumepsi rpadukos, bubmotexa [IOK
81 https://m.edsoo.ru/7f41ed8
3aIaHHBIX (opMyTaMH 0
82 [Tpumepsl rpaduKoB,
3aJJaHHBIX (popMyTamMu
83 [Tpumeps! rpadukos,
3aJlaHHBIX (popMyTIamMu
bu6moreka [JOK
4
84 TEHUE IPapHKOB . https://m.edsoo.ru/7f41ea2
peanbHBIX 3aBUCUMOCTEN 4
85 Urenue rpapukos
peanbHBIX 3aBUCUMOCTEN
bu6moreka [JOK
86 [Tonsitue pynkuun https://m.edsoo.ru/7f41ef0
6
87 I'paduk pyHKIIHHA



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06

bubmmoreka [IOK

88 CaoiicTBa QyHKIHIA https://m.edsoo.ru/7f41f07
8
bu6mmoreka [JOK
89 i i
CBoiCTBa QyHKLIHIL https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
90 Jluneitnas GyHKUMs https://m.edsoo.ru/7f42728
2
but6moreka [JOK
91 JIuneitnas GyHKIMS https://m.edsoo.ru/7f42741
2
bubmmoreka [IOK
IToctpoenue rpaguka
92 T? Iim rpag https://m.edsoo.ru/7f426d1
JAUHENHHON QyHKIUU .
93 [Toctpoenue rpaduka
TMHEWHON QyHKIHH
94 I'paduk pynkimm y =x|
95 I'paduk pynkimm y =x|
KonTtponbshas padota no bubmoreka [IOK
96 teme "KoopanHaTsl u https://m.edsoo.ru/7f41f50
rpaduku. @yHkuun" a
IToBTOpEHME OCHOBHBIX
N but6mmoreka [JOK
HOHATUH ¥ METOJIOB Kypca
97 https://m.edsoo.ru/7f429c6
7 xiacca, 00001IIEHE c
3HAHUU -
98 [ToBTOpEHNE OCHOBHBIX bu6mmoteka [IOK



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c

MOHATUM U METOOB Kypca https://m.edsoo.ru/7f429f3
7 knacca, 00001IEHNE 2
3HAHUM
[ToBTOpEHHE OCHOBHBIX EuG 1OK
_ HOJIMOTEKA
MMOHATHH X METOZOB Kypca
99 HOB 1P 1 https://m.edsoo.ru/7f42a0e
7 kiacca, 00001IeHE 0
3HAHUH -
[ToBTOpEHNE OCHOBHBIX Bu6 10K
. HOIMOTEKA
MTOHSTHI U METOJ0B Kypca
100 A P 1 https://m.edsoo.ru/7f42a27
7 xi1acca, 00001IIeHIE N
3HAHUM B
101 Hrorosast KOHTpOIbHASA 1
pabora
[ToBTOpEHHE OCHOBHBIX Bub 10K
. HOIMOTEKA
IMOHATHI B METOIIOB Kypca
102 s P 1 https://m.edsoo.ru/7f42a90
7 xnacca, 00001IeHne 0
3HAHUH -
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900










