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HOACHUTEJIBHAS 3AIIMCKA

AnrebOpa sBISETCSA OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa OOECHEYMBAECT W3Y4YEHUE JPYIHMX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK H TyMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOMMO I TPOJOJDKEHUST 00pa30BaHWS M B IOBCEIHEBHON JKH3HHU.
PazButne y oOyd4aromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOKICHUH WU
CYIIHOCTU aire0pandyeckux abCTpakInuid, Cloco0e OTpaKEeHUs MaTeMaTHUYEeCKON
HAyKOH SIBIICHUH W MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MATEMATHUECKOTO
MOJCIIUPOBAHUS B HAyYYHOM TIO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHPOBO33PCHHS W  KA4eCTB  MBIIUICHUS,
HEOOXOIUMBIX Il ajanTalldd B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpbl oOecrieunBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPAaBHHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOW JICHCTBHUS M BBIBOABI, ()OPMYITHPOBATH
yTrBepkaeHuss. OCBoeHHE Kypca anreOpbl o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccykaeHusi, 0000IIeHNe ¥ KOHKPETU3aINI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaracT 3HAYUTEIBHBIA O0BEM CaMOCTOSTEIBHON
JCATEIPHOCTH OOYYaOIIUXCs, TOITOMY CaMOCTOSATEIBLHOE PECIICHHE 3a]1a4
SIBJIICTCS peau3aluei 1eATeIbHOCTHOTO MTPUHITUIIA O0YUCHHS.

B crpykType mporpamMmbl yueOHOro Kypca «AjreOpa» Jjisi OCHOBHOTO
obmero oOpa3oBaHHMsI OCHOBHOE MECTO 3aHHMAIOT  COJEPIKATEIBHO-
MeTonuYeckue JuHUU: «YUucma U BbIYMCIECHUS», «AlnreOpanyeckue
BBIp@KEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuummy. Kaxmas u3 3THX
coJiepKaTeIbHO-METO/IMYECKUX JIMHUM Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET
U3Y4EHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUIMHU. B Xone usyueHus
y4eOHOro Kypca OOy4alolmuMcs TPHUXOAMUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U € 3TUM B Mporpammy
yueOHOro Kypca «AnredOpa» BKIIOYEHBl HEKOTOpPhIE OCHOBBI  JIOTHKH,
Ipe/ICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTH4YEeCKOro 00pa3oBaHUsA
U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CopepKaTeNnbHOW M CTPYKTYPHOM OCOOEHHOCTHIO
y4eOHOTro Kypca « Anredpay SBISIeTCS] €r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUM «Uuclia W BBIYUCICHUS» CIY)KHUT OCHOBOHM st
JaNbHEWIIEr0o  W3Y4YeHHs  MAaTeMaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
oOydJarommxcs  JOTHYECKOTO  MBIIIICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJIb30BAThCSl AITOPUTMAMH, a TAKXKE MPUOOPETCHHUIO MPAKTUIECKUX HABBIKOB,
HEOOXOUMBIX NJiIsi TOBCEIHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O YHWCIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH M
UppAllMOHANBHBIMA ~ YHCIIaMH,  (OPMUPOBAHHEM  TPEACTABICHHA O
JICUCTBUTEIHLHOM YHCIIC. 3aBEpIICHUE OCBOCHUSI YMCIOBOW JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.

Conepxanue JByX ainreOpamyeckux JUHUA — «AJreOpanueckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYeT (DOPMUPOBAHUIO Y
OoOydJarommxcs MaTEeMaTHYECKOTO ammapara, HEOOXOJUMOTO ISl pelIeHUs
3alad MaTeMaTHK{, CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX
3amady. Ha ypoBHEe OCHOBHOTO 00mIero o00pa3oBaHMsl y4eOHBIM MaTepHal
TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXKEHUH. AnreOpa IeMOHCTPHUPYET
3HAYEHNE MATEMATHUKH KaK S3bIKa ISl TIOCTPOCHHSI MAaTEMaTHYECKUX MOJIEICH,
OTIMCaHMsI TIPOIECCOB U SABJICHUI pealbHOTO Mupa. B 3a1aun oOyueHus anredpe



BXOJIAT TaKXe JajlbHellllee pa3BUTUE aAJITOPUTMUYECKOTO  MBIIUICHHUS,
HE00XOIMMOTr0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca MHPOPMATUKH, U OBJIAJICHHUE
HaBbIKaMH JE€IYKTHUBHBIX paccyxkiaeHuil. [IpeoOpa3zoBanue CUMBOJIBHBIX (pOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHUsS, CIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (yHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HALIEJIEHO HA
MOJIydeHHe OOydYalolMMHUCA 3HAaHUM O (QYHKOUSAX Kak  BakHeHIein
MaTeMaTUYecKOl MOJENH ISl ONMUCAaHUS M HUCCIEAOBAHMUS Pa3HOOOpa3HbIX
MpOLIECCOB M SBIEHUMH B mpupoje u obuiectBe. M3yueHue Marepuana
CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHs HMCHOJb30BaTh Pa3IUYHbIC
BBIpPAa3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbIE, CUMBOJIMYECKUE,
rpaduueckre, BHOCUT BKJIaJ B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOIH
MaTEMaTUKU B PA3BUTHU LIUBUIIN3ALIUU U KYIbTYPHI.

CornacHo ydeOHOMY IUlaHy B 7-9 Kiaccax M3ydyaercsi y4eOHbIH Kypce
«Anredpay», KOTOPBIA BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieibl COACPKAHMUS:
«Yucna u BBIYUCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEPAaBEHCTBa», «DYHKITUNY.

Ha wusyuenue ydeOHOro Kypca «Aunrebpa» orBoautcsa 306 udacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hefienio),
B 9 KJacce — 102 yaca (3 gaca B HEJIENI0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

HpoOu OOBIKHOBEHHBIE U JIECSITHYHBIE, IEPEXO] OT OAHOU (HOPMBI 3anKCH
npobeit k gpyroil. [loHsATHe palnMOHAIBHOTO 4YHCHA, 3alkCh, CpPaBHEHME,
yIOPSIOYUBAHUE pAlMOHATBHBIX uHcell. ApudpMerudeckue JeUCTBUS C
palMOHANBHBIMYA YHCIIaMU. PellieHue 3a1ad W3 peaibHOM MPakTUKU Ha 4YacTH,
Ha JIpoOHu.

CrerneHb ¢ HaTypaldbHBIM IOKa3aTEJIEM: OIpejesieHne, MpeoOpa3oBaHue
BBIPDAXKCHUN Ha OCHOBE OIpEeCHUs, 3amuch OONbIUX uuced. [IpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M JApOOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB JACIUMOCTH, PA3JIOKEHHUE HAa MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKune BbIPasKeHH s

IlepemeHHble, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C  MEPEMEHHOM.
JlonycTMble 3HAuYe€HUsI MEpeMEHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXITY
BeTUYMHaAMH B Buje (Gopmynsl. Beraucienus no dopmynam. [IpeodpazoBanue
OYKBEHHBIX BBIPOKCHUH, TOXJICCTBEHHO paBHbIC BBIpAXECHUS, IIpaBUiia
npeoOpa3oBaHUsi CyMM M TPOU3BEICHUM, MpaBWia pPacKpbhITUS CKOOOK U
NpUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATypaJIbHBIM ITOKA3aTEIIEM.

OnHowreHnsl u  MHoroujeHbl. CteneHb MHorowieHa. (CloeHue,
BBIUMTAHUE, YMHOKEHUE MHOTOWICHOB. @OpMYJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJAparT CyMMbl M KBajgpaT paszHoctu. Dopmyna pa3HOCTH KBaApaToB.
Pa3noxeHre MHOTOYJI€HOB HA MHOXKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBujia IMpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHelHOE ypaBHEHUE C OJTHOW IMEPEMEHHOW, YUCIIO KOPHEH JIMHEWHOTO
ypaBHEHUSA, pEILICHUE JUHEWHBIX ypaBHeHUH. CocCTaBlIeHHE YpaBHEHMM IO
YCIJIOBHIO 3a7a4uM. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBbIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C JBYMs TEpeMEHHbIMU M ero rpaduk. Cuctema
JIBYX JIMHEHMHBIX YpPaBHEHHM C JBYMs IN€peMEHHbIMU. Pemenue cucrem
ypaBHEHUI CrOCOOOM TOACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a7ad C
MMOMOII[BIO0 CUCTEM YPaBHEHUM.

DyHKIUMN

Koopaunara touku Ha npsmou. YwucioBsle npomexyTku. PaccrosiHue
MEXIY JBYMSI TOUKAMU KOOPJIMHATHOMW MPSIMOMU.

[TpsimoyronbHas cuctema koopausaat, ocu OX u Oy. AGciucca U opauHaTa
TOYKM Ha KOOPAWMHATHOW TUIOCKOCTH. [Ipumepsl TpadukoB, 3amTaHHBIX
dopmymamu. Urenne rpadmkoB peanbHbIX 3aBucuMocTed. [loHsaTtne GyHKIuM.
I'padpux dynkmuu. CpoiictBa (ynknmit. Jlunehnas ¢yakuus, e€ rpaduk.
I'padux dysxmum y = [x|. ['padudeckoe pemeHne TUHEHHBIX ypaBHCHHH H
CHUCTEM JIMHENHBIX YpPaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY pPOCCHUUCKOU
MaTEMaTUKHA, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHSIM POCCHUHCKHX
MaTEMaTUKOB U POCCUHCKON MaTeMaTH4E€CKOM IIKOJbI, K UCIOJb30BAHUIO 3THX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEH TpakIaHWHA U pean3aluu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxAaHCKOTO oOOIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHHUIO AITHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUW HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUECKUX MPUHIIUIIOB B JEATEIHLHOCTU
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajad
MaTEMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTEMAaTHYECKOIO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIIHOW MpodeccnoHanbHON
JESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAMBUAYAJIBHONH TPACKTOPUM OOpa3oBaHMS M KUZHECHHBIX
IUIAHOB C Y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, pPEUICHUH, pacCyKICHUIH, YMEHUIO BUAETbH
MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTauuell B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKA, IPUPOIbI
U 00l1ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKH Kak c(epbl YeloBEeYeCKOU
NEeATENbHOCTH, 3TANlOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTEeMaTU4YeCKOM KyJbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM [POCTEUIIMMU  HaBbIKAMHU
HCCJIEI0BATEIBCKON AEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaT€MAaTUYECKHE 3HAHMS B MHTEPECAX CBOEIrO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HUM (30pOBOE IUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, peEryisipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY W TaKOr'o K€ MpaBa JIpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHWM Uil pelieHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO NESITEIbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaeMbIe peIIeHUs] U JehcTBUs, (HOPMYTUPOBATH M OIICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:

® BBISABIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, TOHSATUM, OTHOIIICHUN MEXY MOHITHSIMH,
dbopMynupoBaTh onpeeaeHus MOHSTHH, yCTaHABJINBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JJIsi 0000IIeHUS
Y CPaBHEHHMSI, KpUTEPUU ITPOBOIMMOTrO aHAJIN3a;

® BOCIpPUHUMATh, (OPMYIHPOBATH U MPEOOPA30OBLIBATH CYKICHUS:
yTBEpJUTEIbHBIE U OTPUIATENIbHBIE, €UHUYHbIC, YACTHBIE U 00IIHe,
YCIIOBHBIE;

® BBIIBISATh MATEMaTUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3HM U
npoTuBOpeursi B (pakTax, JAHHBIX, HAOIIOJACHUSX U YTBEPXKICHHUSIX,
npejyiaraTb  KpUTEpUM ISl BBISIBJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e Jle]1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NE€IYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa30upaTh I0KA3aTENbCTBA MATEMATUUECKUX YTBEPKICHUN (TIpSIMbIEC U

OT  MPOTUBHOrO),  MPOBOAUTH  CAMOCTOSITEIbHO  HECJIOXKHbBIC
JI0KA3aTeJIbCTBA MaTeMaTH4YECKUX ¢bakToB, BBICTPAaNBATh
apryMEHTALHIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH crOcO0 pemieHusl y4eOHOW 3amadyn (CpaBHUBATH HECKOIBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBare/ibCKue 1eCTBUA:

® WCIIOJNB30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEICKHA  WHCTPYMEHT
no3HaHusA, GOPMYIHPOBATH BOMPOCH], (DUKCUPYIOIHE TPOTUBOPEUNE,
npoOsieMy, CaMOCTOSTENbHO YCTaHABIMBAaTH HCKOMOE U JaHHOE,
dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

® TMPOBOJUTH TIO CaMOCTOSITEIBHO COCTABICHHOMY TUIaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOOJBINOE  HCCIEJOBAaHWUE TI0  YCTAaHOBJICHHUIO



OCOOCHHOCTECH MaTeMaTHYCCKOI0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEX]ly COOOH;

CaMOCTOSITeTbHO  (OpPMYyITUpPOBAaTH O00O0OIIEHHS W  BBIBOJABI IO
pe3ysibTaTaM MPOBEAEHHOTO HAONIOACHUS, WCCIICIOBAHUS, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W HM30BITOYHOCTh MH(OpMaILMM, JAaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
uH(OpPMaIINIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BBIOMpaTh (OpMy TpecTaBlieHUs] WHGOpPMAlMK U WIUTIOCTPUPOBATH
peliaeMple 3aJa4ud CXE€MaMH, JuarpamMMaMiu, WHOW TpaduKol U HX
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHGOPMAIIUU IO KPUTEPHUAM, MPEITOKESHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHMMAaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS, SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHHS 10 XOAY PEIICHHS 3a/laud, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yabTarT;

B X0/ie OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOJIEMBI, pelIaeMoi 3aauu, BbICKa3bIBAaTh UJI€H, HAIICIICHHbBIE
Ha TOUCK pEIICHMs], COMOCTABIATh CBOU CYXXIEHHUS C CYXKICHHUIMU
JPYTUX yYaCTHHKOB JAHAora, OOHAapYXHBAaTh DA3iIN4IUe H CXOACTBO
NO3UIUH, B KOppeKTHON dopme (PopMynupoBaTh pa3HOINIACHs, CBOU
BO3paKCHHUS;

NPENCTaBIATh  PE3yibTaThl  PEIICHHs]  3aJadyd, OKCIEPUMEHTA,
UCCIEOBAaHUsA, TIPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad Tpe3eHTallMd U O0COOCHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HCIOJB30BaTh  NPEUMYIECTBA  KOMAHIHOW U
UHANBUAYaTbHON pabOThl MPU pEHICHUH YYEOHBIX MaTEeMaTHYECKHX
3ajay;

NPUHUMATh  11€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboOThl, pachpeneisTh BHIBI padoT,
JIOTOBAPHUBATKCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPAWHUPOBATH CBOM JEUCTBHS C JPYTHMH YICHAMU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OONIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjsiTUBHBbIC YyHHBepcaJIbHbIe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITCIBHO COCTABISATH IUIAH, alrOPUTM PEIICHUs 3afadu (HIH
€ro 4actb), BbBIOMpaTh CHOCOO pEHIeHUS C YYETOM HMEIOLIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUIN ¢ YUETOM HOBOU UH(POPMAIIUU.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

® BIANETh CINOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJS Mpolecca U
pe3yJibTaTa pelIeHUs] MATEMATUYECKOW 3a1a4H;

® NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPU PEIIEHUU
3a7]a4i, BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa [JESITEIbHOCTH MOCTABICHHOU
HeId U YCJIOBUSIM, OOBSICHSATH TNPUYMHBI  JOCTHIKEHUS WU
HEJOCTM)KEHUSI  1IeNId, HaXOAWTh  OIMOKYy, J1aBaTh  OIICHKY
OpUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 7 kjaacce oOyd4aromMiics MOJYYHUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:

Yucaa v BbIYMCICHUS

BrinonHsATh, codyeTass yCTHbICE U MUChbMEHHBIE TIPUEMBI, apudmeTnyecKue
JEUCTBHS C PAITMOHAIBHBIMHU YHCIIAMHU.

HaxoauTh 3HaueHHs] YUCIIOBBIX BBIPAXKCHUHN, TPUMEHATh Pa3HOOOpPa3HbIC
crocoObl W TPUEMBI  BBIYMCICHUS 3HAYCHUN JPOOHBIX  BBIPAXKEHHU,
coJieprKalux OOBIKHOBEHHBIE U JECATUYHBIE JTPOOH.

[Tepexonuth OT 01HOM (HOPMBI 3aMUCH YUCET K APYroi (mpeoOpa3oBhIBaTh
JECATUYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YNOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasarh yucia.

BbINONHAT NOpPUKKUIKY M OLIEHKY pPE3yJbTaTa BBIYUCICHUM, OLEHKY
3HAYEHUI YHCIIOBBIX BBIPAKECHUI. BBINONHATH NEUCTBUA CO CTENEHSMH C
HaTypaJIbHBIMH MOKAa3aTEIISIMU.

[IpuMeHAT, NOpU3HAKK  JIEIUMOCTH, Pa3jJ0KEHUE Ha  MHOKUTEIU
HATypPAJIbHBIX YHUCEI.

Pemath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, NPOMOPIUOHATBHOCTHIO BEJIHMYHH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yiabTaThl peUIeHHs 3aJad C y4E€TOM OrpPAaHWYEHUW, CBSI3aHHBIX CO
CBOICTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0panyvecKne BbIpPasKeHH s

Hcnonp3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO H  CHUMBOJIHKY,
MPUMEHSTH €€ B MPOIIecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUW MPH 33aJaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUsS  IIEIOTO  BBIPAKEHHS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBHITHEM CKOOOK.

BbINONHATS YMHOXKEHUE OJHOYJIEHA HA MHOTOWIEH M MHOIOYJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBasATh Pa3lnOKEHHE MHOTOYJIECHOB HA MHOXHUTEIH C IMOMOIIbIO
BBIHECEHHUS] 32 CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKH CIAraeMbIX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOYJICHOB JUISl PEIICHHS Pa3IHMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEealIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPaJbHBIMHU IOKA3aTEISAMHU IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHUs C OJHOU IEPEMEHHOM, IIPUMEHSs IIpaBUiIa
Iepexola OT MCXOOHOTO YPaBHEHHMS K paBHOCHIBHOMY eMy. IIpoBepsrs,
SABJISIETCS JIX YMCJIO KOPHEM YPAaBHEHUSI.

[TpumensTh rpaduueckre METOIbl MPU PEIICHUU JIMHEWHBIX YpaBHEHUHN U
UX CUCTEM.

[lonOupaTe mpuMepsl Map YUCEN, ABIAIONIMXCA PEIIEHUEM JIMHEWHOTO
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JIUMHEHHOTO ypaBHEHHS C
JIBYMsI MEPEMEHHBIMH, MONb3YSICh rpaMKOM, NPUBOJUTH MPUMEPHI PELICHUS
YpaBHEHHS.

Pemate cucteMsl ByX JIMHEMHBIX YPAaBHEHUMN C ABYMS NEPEMEHHBIMU, B
TOM 4ucJje rpadUuyecKu.

CocrtaBiATh M pemarh JMHEHHOE YPaBHEHUE WIM CHCTEMY JMHEHHBIX
YPaBHEHHW TIO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4 MOJTYyYEHHBIA pe3yJIbTaT.

DOyHKUUH

N300paxkatb Ha KOOPAWHATHOM NPSMON TOUYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3alIMChIBATh YKCIIOBHIC
IPOMEXKYTKHU Ha alnre0pandyeckoM si3bIKe.

OrMeuarb B  KOOPJAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJMHATaM, CTpOUTh Tpaduku JuHEHHbIX GyHKuMA. CTpouTh Tpaduk
byHKIUU y = [X].

OnuceiBaTh ¢ TOMOLIBI0 (YHKIHUM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PacCTOSIHHE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIHLHOCTD, BpEMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadguueckuit crnocod npeacTaBiIeHUs U aHAIM3a UHGOPMAITIH,
U3BJIEKaTh M MHTEPHPETHPOBaTh HH(MOpMaIuio U3 rpaduKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K kxonmy oOyuyenus B 8 kiacce oOydaromMiiCS TMOJYYHUT CIEAYIONINC
IPEAMETHBIE PE3YIbTATHI:

Yuca 1 BHIYUCICHUA

Hcnonb30BaTh HaYabHBIEC IPEACTABICHUS O MHOKECTBE JCHCTBUTEIIBHBIX
gyucen Il CpaBHEHUS, OKPYIVICHMs] W  BBIYMCIEHUH, HW300pakarhb
JIEVCTBUTEIIBHBIC YHCJIA TOYKAMH HA KOOPAWHATHOW MPSIMO.

[IpuMeHATh MOHATHE apUPMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIEe KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAXKECHUH, COJIEpPXKAIIUX KBaJApaTHbIE KOPHHU, HCIIONb3YS
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aMCH OOJBIIMX M MAJIBIX YHCENI C IOMOLIBIO AECATUYHBIX
npoOeii u creneHeit uncia 10.

AuredOpanyeckue BbIpaKeHUA

IIpuMeHAT TMOHATHE CTENEHM C LEJIbIM I0KAa3aTelIeM, BBIIOJHATh
npeoOpa3oBaHus BBIPAXKECHHI, COIEPIKALIUX CTETICHH C LENIBIM TOKa3aTeeM.

BBINOJIHATB TOXKAECTBEHHBIE TPEOOPA30BAHUS PALMOHAIBHBIX BEIPAKEHUN
Ha OCHOBE MPaBWJI JESHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMu Ipo0siMu.

PacknaapiBaTh KBaApaTHBIM TPEXUIEH HA MHOXKHUTEIU.

[IpumeHsATh npeoOpa3oBaHMsl BEIPAKEHUM U1 PELICHUs pa3IMYHbIX 3a7a4
13 MAaTEMATHKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHEeHUA M HEPABEHCTBA



Pewrats nuHeliHble, KBaJpaTHbIE YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHS,
CBOSLIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

IIpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI,
B TOM 4YHCJI€ C MPUMEHEHUEM IpapUUecKuX MPeACTaBICHUIN (yCTaHABIMBATD,
MMEET JI1 ypaBHEHHWE WM CHUCTEMAa YPAaBHEHUM PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYEe).

[lepexonuth OT cioBecHOU (HOPMYIUPOBKH 3ajlaud K €€ anredpandeckoi
MOJENN C TOMOLIBIO COCTAaBJIEHUS YPAaBHEHUS WM CHUCTEMBI ypaBHEHUU,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IOJy4YCHHBIN
pe3yJbTrar.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JISi CPABHEHHMS, OLEHKH,
pelmaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHCTEMBI, JaBATh
rpauuecKy0 WIUTIOCTPALMI0 MHOXECTBAa PEUICHUH HEpPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKUUHA

[TonumaTh U UCIONIB30BATh (PYHKIIMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUEHUS), ONPENEIATh 3HaUeHHe (QYHKIHUU MO 3HAYCHUIO
aprymeHTa, OrpeaeNaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

Crtpouth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=kix,y=x2,y=x3,y =[x, y = VX, OINCBHIBATH CBOMCTBA YHCIOBOIL
dbyakuu no e€ rpaduxy.

K konmy oOydenus B 9 kiacce oOydYaromMiCs MOJYYUT CIEAYIONINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonnats apudmMeruyeckue IEHCTBUS € PalMOHAIBHBIMH YHUCIAMH,
coueTasl YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCIEHUA C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEHW C MEIbIMH IOKa3aTeisiIMU U KOPHEW,
BBIYHCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh IE€UCTBUTENBHBIE YHCIA, BBINOJIHATH MPUKHUAKY peE3yJibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiath nuHeiHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUSI, CBOASIIUECS K
HUM, TTPOCTEHIITINE TPOOHO-PAOHATIFHBIE YPaBHEHUS.

Pemate cuctempl IByX JMHEUHBIX YPAaBHEHHH C JABYMs IEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHCHHMH, B KOTOPBIX OJIHO YpPaBHEHHE HE SBIIETCA
JIMHEWHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJIECHUS YpPaBHEHUS WM CHUCTEMBbl JIByX YpaBHEHHHl C JAByMs
IIEPEMEHHBIMH.

[IpoBOINUTE MPOCTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCIIe C NMPUMEHEHHWEM TIpaQUUEeCKUX MPEACTaBICHUHN (yCTaHABIWBATH,
MMEET JM YPABHECHUE WJIM CHCTEMA YPABHECHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Tpoyee).

Pemiath nuHeiliHble HEPABEHCTBA, KBAJIpaTHHIE HEPaBEHCTBA, U300pakaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3alIMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.



Pemars cucTeMBl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJTIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha 4YHCJIOBOM NPSAMOM, 3alUChIBATh PELICHUE C MOMOLIBIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a/]1a4.

DyHKUUMA

Pacno3naBath (yHKIMK W3yueHHBIX BHUIOB. [loKa3bIBaTh CXeMaTUUYECKH
pacIoioKeHNe Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKIUU Buaa: y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢, y =x3, y=x, y = |X|, B 3aBucEMOCTH OT

3HauYeHUN KO3 PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb 1 1300paxkaTh cXxeMaTU4ecKu rpauKu KBaJIpaTUUHbIX (YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (opmyie, TPUBOIUTH
OpUMEpbI KBaJIpaTUYHbIX QYHKIUH U3 peabHON KU3HU, PUZUKHU, TEOMETPHH.

Yuc10BbIe 10CJIE0BATEIBHOCTH U NIPOIPecCu

PacniozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO NPOrpecCud Mpu
pa3HbIX crioco0ax 3a/1aHusl.

BbInoyHATS  BBIUMCIIEHHS C UCIHOJb30BaHUEM (QOpMyl n-ro ujieHa
apu(PpMETUUECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBbI IEPBBIX N YJICHOB.

N300paxkath 4ieHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemartp 3aaun, CBsI3aHHBIE C YMCIOBBIMH MOCIEN0BATEIBHOCTAMHU, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJbKYJATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
HaumeHnoBanue KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmel padoThI padoThI
Yucna u
1 BBIYMCJICHUSI. o5 bu6mmoreka [IOK
Pammmonansubie https://m.edsoo.ru/7f415b90
qucna
9 Anrebpandeckue 57 bubnuoreka [JOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 bubnuoreka [JOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuE 1 6 bubnuoreka [JOK
00o001IeHNE https://m.edsoo.ru/7f415h90
OBILEE KOJIMYECTBO
YACOB I10 102 0
I[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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne [ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero U3y4YeHus o0pa3oBartejibHbIE
padoThI padoThI
pecypcsbl
1 [ToHATHE panOHAIBHOTO L
qucna
Apudmernueckue
2 JEHCTBUS C 1
paIMoHaIbHBIMA YUCIIAMHU
Apudmernueckue
3 IIEHCTBUS C 1
paloHaIbHBIMU YU CIIAMU
Apudmernueckue
4 IIEHCTBUS C 1
paloHaIbHBIMU YU CIIAMU
Apudmernueckue
5 JIEHCTBYS C 1
paloHaIbHBIMU YHCIIAMU
Apudmernueckue
6 JIEHCTBYS C 1
paloHaIbHBIMU YHCIIAMU
CpaBHeHMe
7 P ’ 1

YIopsAA0YNBaHUC




pallnOHAJIBHBIX YU CCJI

CpaBHeHue,
YHOpAAOYUBAHUE
palluOHAJIBHBIX YHUCCJI

CpaBHeHue,
YHOpSAAOYUBAHUE
pallOHAJIBHBIX YU CCIT

10

CreneHs ¢ HaTypalIbHBIM
MoKa3aresemM

bu6moreka [IOK
https://m.edsoo.ru/7f4211de

11

CreneHsb ¢ HaTypaJIbHBIM
MoKa3aTeseM

bu6moreka [IOK
https://m.edsoo.ru/7f421382

12

CreneHb ¢ HATYPAITBHBIM
oKa3aTeseM

bu6moreka [IOK
https://m.edsoo.ru/7f42154e

13

CreneHpb ¢ HaTypaIbHBIM
roKasaresem

bu6moreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHns ¢ HaTypalIbHBIM
roKasarejem

15

Pemenne ocHOBHBIX 3a/1a4
Ha ApoOU, IPOLEHTHI U3
peallbHOM MPaKTUKH

16

Pemrenne ocCHOBHEBIX 3a7a4
Ha JpoOH, IPOLICHTHI U3
peanbHOM MPAKTUKH

17

Penienne oCHOBHBIX 3a7a4
Ha ,Z[pO6I/I, MMPOLCHTHI U3
peaHLHOﬁ IMPAaKTUKU



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

18

Pemnrenue oCHOBHBIX 3a7a4
Ha ApoOH, IPOIICHTHI U3
peanbHOM IPAKTUKH

19

[Ipu3Haku nenumMocTu,
pa3iIoKeHUs Ha
MHOKHUTENN HATypaJIbHbIX
qucell

20

[Ipu3Haku nenmMocTu,
pa3oKeHus Ha
MHOKHUTEIHN HATypaJbHbIX
quCell

21

PeannHEIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHast
MPONOPIMOHATLHOCTH

22

PeannHEIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHast
MIPOTIOPIIMOHATBHOCTH

23

PeanbHble 3aBUCHUMOCTH.
[Ipsimas u oGpatHas
MIPOMOPLIUOHAIBHOCTH

24

PeanbHble 3aBUCUMOCTH.
[Ipsimas u oOpaTHas
MIPOMOPLIUOHAIBHOCTH

25

KonTponpHas pabota mo
TeMe "ParmmoHanbHbIe
gucia"




26

bykBeHHBIE BBIPAKEHUS

bubmuoreka [IOK
https://m.edsoo.ru/7f41feec

27

DopMyiIbL

28

DopMyiIbL

29

IIepemeHHsbIE.
JomycTuMble 3HaYEHUS
MIEPEMEHHBIX

30

[TpeobpazoBanue
OYKBEHHBIX BBIPAKEHUH,
pPacKphITHE CKOOOK 1
MIPUBEIEHUE TTOA00HBIX
cllaraeMbIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBanme
OYKBEHHBIX BBIPAKCHHUH,
PacKphITHE CKOOOK 1
MPUBEJICHUE TI0JOOHBIX
cllaraeMbIxX

bu6moreka [IOK
https://m.edsoo.ru/7f41fd70

32

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUH,
pacKpbITHE CKOOOK U
MPUBEJICHUE TI0JOOHBIX
cllaraeMbIxX

33

[IpeobpazoBanue
OYKBEHHBIX BBIPaKEHUH,
pacKpbITHE CKOOOK U
MIpUBEICHUE TTOI00HBIX



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

cl1araCMabIx

CBOJiCTBa CTENEHH C

34 HATYPATBHBIM bu6mmoreka [IOK
https://m.edsoo.ru/7f421382
roKa3zaTresemM
CBoiicTBa CTENEHU C
35 HATYPATBHBIM bu6moreka [IOK
https://m.edsoo.ru/7f42154e
roKaszaTresemM
CBoiicTBa CTENEHU C
36 HATYPATBHBIM bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be
MoKa3aTeIeM
bu6moreka [IOK
37 M
HOTOHICHE! https://m.edsoo.ru/7f42276e
bu6moreka [IOK
38 M
HOTOTICHET https://m.edsoo.ru/7f422930
39 CnosxeHnue, BEIYUTAHHUE, bubnuorexa [JOK
YMHOKEHUE MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnosxeHue, BEIYNTAHUE, bubnuorexa [JOK
YMHOKEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnosxeHue, BEIYNTAHUE, bubnuorexa [JOK
YMHO>K€HUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnosxeHue, BEIYNTAHUE, bu6mmoreka [JOK
YMHO>K€HHE MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopmyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKECHUSA https://m.edsoo.ru/7f42432a
44 DopMybl COKPAILIEHHOTO bubnuorexa [IOK

YMHOKCHHUA

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

45 DopMmybl COKpPAILIEHHOTO bubnuorexa [JOK

YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMmybl COKpAILIEHHOTO bubnuorexa [JOK

YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMmybl COKpAILIEHHOTO bubnuoreka [JOK

YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 Paznoxenne MHOTO4YJICHOB bu6moreka [IOK

Ha MHOKUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOTOYICHOB bu6mmoreka [IOK

Ha MHOXKUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTOYICHOB bu6moreka [IOK

Ha MHOXXUTEIU https://m.edsoo.ru/7f4239de
51 Pa3noxeHnne MHOro4eHOB

Ha MHOXUTENN

KonTtponpHas padoTa no
52 Teme "Anredpandeckue

BBIpaKeHUS"

VYpaBHeHue, MmpaBuiia

npeoOpa3oBaHus
53 ypaBHEHUS,

PaBHOCHIILHOCTD

ypaBHEHUI

JluneitHoe ypaBHEHHE C

OJIHOM IIEPEMEHHOM,
54 AHOM TIEP

pELIEeHUE JTMHEHHBIX
YpaBHEHUH



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

JInneliHOE ypaBHEHHUE C
OJIHOM ITIEPEMEHHOM,

bu6mmoreka [{OK

95
pELIECHUE JTUHEHHBIX https://m.edsoo.ru/7f420482
ypaBHEHU I
JIuneiiHOE ypaBHEHHUE C
56 OJIHOM ITEPEMEHHOM,
peILIEeHUE JTUHEHHBIX
YpaBHEHUU
57 Pemenne 3amgau ¢ bu6moreka [IOK
MOMOIIbIO YPaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenue 3amau ¢ bu6mmoreka [IOK
ITOMOIIIBIO YPABHEHU I https://m.edsoo.ru/7f420806
59 Pemenue 3amgau ¢ bubnuorexa [JOK
MOMOIbIO YPaBHEHMI https://m.edso0.ru/7f4209a0
50 Pemenue 3amgau ¢ bubnuorexa [JOK
MOMOIbIO YPaBHEHMI https://m.edsoo.ru/7f420e6e
JIuHeitHOE ypaBHEHUE C
61 BYMSI IEPEMEHHBIMH U bubmorexa [TOK
ABYMA TEP https://m.edsoo.ru/7f427c32
ero rpaduk
JluneitHoe ypaBHEHHE C
62 BYMSI IIEPEMEHHBIMHU 1 bubmmorexa [JOK
ABYMA TEP https://m.edsoo.ru/7f427e8a
ero rpaduk
CucreMa IByX JTUHEUHBIX
63 aBHeHI/I?/'I zfx BYMSI bubmmorexa [JOK
P JBYM https://m.edsoo.ru/7f42836¢
MepeMEHHBIMU
64 Cucrema 1ByX JIMHENHBIX



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU

Cucrema AByX JIMHEHHBIX

65 YpaBHEHHH C ABYMSI
NepeMEeHHbIMU
Cucrema 1ByX JTMHEHHBIX
66 YpaBHEHUH C ABYMS
nepeMeHHbIMU
67 Pemenne cucrem bu6moreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f4284de
68 Pemenune cucrem bu6moreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42865a
69 Pemenue cuctem bubnuorexa [JOK
ypaBHEHUU https://m.edsoo0.ru/7f4287d6
70 Pewrenne cucrem
ypaBHEHU M
71 Pewrenue cucrem
ypaBHEHU M
KonTpossnas pabora no
" . bubnuorexa [JOK
72 teme "JluneitHbie
P— https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha bubnuorexa [JOK
NPpAMOM https://m.edsoo.ru/7f41de76
74 YucnoBele IPOMEXYTKU Bubmmorexa LIOK

https://m.edsoo.ru/7f41dff2



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

75

Yucnossle IPOMEKYTKU

Paccrosnue mexny nByms

76 TOYKaMHU KOOPAWHATHOU
psAMOM
Paccrosnue mexy nByms
77 TOYKaMH KOOPAUHATHOU
psAIMOM
78 [IpsimoyromnbpHas cucrema bubnuoreka [JOK
KOOPAMHAT Ha INTIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronpHas cucrema bubnuoreka [JOK
KOOPAMHAT Ha INTIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsr rpadukos, bubnuoreka [JOK
3aJIaHHBIX (POpPMYyJIaMH https://m.edsoo.ru/7f41e8a8
81 [Tpumepsr rpadukos, bubnuoreka [JOK
3aJIaHHBIX (POPMyJIaMH https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukos,
3aJlaHHBIX (OopMyIaMu
83 [Ipumeps! rpadukos,
3aJlaHHBIX (opMyTaMu
84 Urenue rpadukoB bubnuoreka [JOK
pealbHBIX 3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpaduxon
peanbHBIX 3aBUCUMOCTEMN
b K
86 [TonsiTue pyHKIIUN nomaorexa 10

https://m.edsoo.ru/7f41ef06



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

87 I'padux GyHKIIH
. . bubnuorexa [JOK
88 Crofictsa pyniunii https://m.edsoo.ru/7f41f078
bu6mmoreka [IOK
89 Croii i
BOiCTBA (pymicuAii https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
90 JI
HHCHIAA QYHKLILA https://m.edsoo.ru/7f427282
. bubnuotexa [JOK
91 JI
HHCHIAA QYHKLILA https://m.edsoo.ru/7f427412
92 [TocTpoenue rpaduka bubnuoreka [JOK
JTUHENHON QyHKIMH https://m.edsoo.ru/7f426d1e
93 [TocTpoenne rpaduka
JUHEWHOU ()YHKIIUH
94 I'padux bynkumm y =|x|
95 I'padux bynkumm y =|x|
KounTpossnas pabora no
teme "KoopauHaTel 1
bu6mmoreka [IOK
96 rpaduKH.
. https://m.edsoo.ru/7f41f50a
Oynkiun'"/Beepoccuiickas
poBepouHasi paboTa
[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB,
97 0B0BIICHHE bubnuoreka [JOK
Hlv . https://m.edsoo.ru/7f429c6c
3HaHuii/Bcepoccuiickas

MpoBepouHasi paboTa



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

98

[ToBTOpEHME OCHOBHBIX
MOHSATUH U METOJIOB Kypca
7 xiacca, 00001eHE
3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX
MOHSATUH U METOJIOB Kypca
7 knacca, 00001IeHHE
3HAaHUMN

bu6moreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHME OCHOBHBIX
MOHSTUH U METOJIOB Kypca
7 knacca, 00001IeHnE
3HAHUM

bu6moreka [IOK
https://m.edsoo.ru/7f42a27a

101

Hrtorosast KOHTpOJIbHASA
pabota

102

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
7 xi1acca, 000011eHE
3HAHHUHI

bu6moreka [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102



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