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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCA OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOI'O OOILEro
o0pa3oBaHMs: OHA 0OeCTIeYMBAET U3yUYECHUE JPYTUX JUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IMKIOB, €€ OCBOEGHHWE HEOOXOAMMO IS
MPOJI0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM KU3HU. PazBuTne y oOydaronmxcs
HAy4YHbIX MPEJCTABICHUNA O MPOUCXOXKACHUM M CYUIHOCTH ajlreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMAaTUYECKON HAyKOU SBJICHUN M MIPOIIECCOB
B MpUpOJie M OOIEeCTBE, POJIU MATEMATHUYECKOTO MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y KayeCTB MBIILIEHUS, HEOOXOAUMBIX ISl aJalTallMi B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydyenme anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUSI. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JOTUYECKOT0 MBIIUICHUS OOYYaroIIUXCS: OHU HCHOJBb3YIOT JEAyKTHUBHBIE U
UHAYKTUBHBIE pacCyXACHHs, 0000IIeHne U KOHKPETU3allnio, abcTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MpearnosiaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOATEJIBHON JESITENIBHOCTH O00YyYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
peleHue 3a7a4 ABJISETCS peanu3aluei JesTelIbHOCTHOIO IPUHLKIIA O0yUeHUsI.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» Ijsi OCHOBHOIO
oOurero 00pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKHE
auHNK: «Yucna U BEIYUCICHUS», «ANreOpandeckue BHIPAKEHUN, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxnas U3 3THX cOJepkKaTeabHO-METOANYECKUX
JMHUMN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJICUCTBYS C
JpPYTUMHU €ro JuHUsMU. B xozne wu3yueHus ydeOHOro Kypca oOOydaromumcs
INPUXOAUTCS JIOTHYECKU PACCYKIaTh, MUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3W ¢ 9TUM B TporpamMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zJienax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThyeckoro s3bika. CoaepkarenpHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Aunredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanue auHUM «Yuclia W BBIYHMCICHUSD CIYXKUT OCHOBOM IS
JAJIbHEHIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOrO 00Iero oOpa3oBaHMS
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHWCIaMH, (HOPMHpPOBAHHEM



MPEACTABICHUM O JACHCTBUTEIIBHOM 4YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMy 0011eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTEMaTUYECKOIo amnrmapara, HeoOXOJMMOIro Ui pEeuIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOT'O 0011ero oOpa3oBaHusd YYEOHBbIH Marepuan TpYNIUPYETCs BOKPYT
palMOHANIBHBIX BhIpaKEHUI. AnreOpa IEeMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK
A3bIKa JUIA IOCTPOCHHS MAaTeMaTHYEeCKUX MOJENEH, ONUCAaHUs IPOLECCOB H
ABJIICHUNM peaJbHOrOo Mupa. B 3amaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillllee pa3BUTHE AJTOPUTMUYECKOTO MBINUIEHUS, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOEGHMS Kypca HWH(GOpPMATHKW, M OBJAQJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoGpasoBanne cuMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpauecKol JIMHUK HAIlEJIEHO Ha TOJy4YeHHe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJENH
JUIS OTIMCAHUSl U UCCIIEOBAHUS Pa3HOOOPA3HbIX MPOILIECCOB U SIBJICHUM B MPUPOJIE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroniuxcs
YMEHUS UCTIONB30BaTh Pa3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCHT BKJIaJ B (OpMUPOBAHME
IIPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIN3ALUN U KYJIbTYpPHI.

CornacHo yueOHOMYy MmaHy B 7-9 kimaccax wu3yyaeTcsl Y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uncna u BBIUKCICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA H
HEPaBEHCTBa», « DyHKIIUWY.

Ha uzyuenne yueOHoro kypca «Anredpa» oroaurca 306 gacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepento), B 8 kiacce — 102 gaca (3 gaca B Henmelnw), B 9
kimacce — 102 gaca (3 yaca B HeJIeli0).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucji1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEeX0] OT OAHOW (hopMbl 3amucu
npobeit k apyrou. IloHATHEe palMOHAJIBLHOTO YHCIA, 3alKCh, CpPaBHCHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JeHCTBUS €
palMOHAJbHBIMU YKCIIaMH. PeleHne 3amad u3 peasbHON NMPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQKEHUI Ha OCHOBE ONPEJIEICHHUS, 3alIUCh OOIBIINX yKcel. [IpoLeHTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

IIpuMeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JI0KEHHE HAa  MHOMKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONOPLIHOHAIBHOCTH.

AJiredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKEHUS C IIEPEMEHHON. JlommycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
¢dbopmynbl. Beraucnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHU,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IIPOM3BEJICHUH, TpaBUiIa PACKPBITUS CKOOOK M IPUBEIECHUS OJOOHBIX ClIaracéMblX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM OKA3aTENIEM.

OpHouneHsl U MHOrowieHbl. CteneHbs MHOTOWIeHA. ClIOXEHUE, BEIUYUTAHHE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAlIEHHOIO YMHOXEHHs: KBaapar
CyMMBI M KBaapar pasHocTH. DopMyna pa3HOCTH KBaapaToB. PasinoxxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHCHUM.

JluHenHOe ypaBHEHHME C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHBbIX ypaBHeHUH. CoOCTaBIIEHHE YpaBHEHHWH 110
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a7a4 C IIOMOILIBI0 YPABHEHUM.

JIuneiliHOEe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEMHBIX YpPaBHEHUU C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
ciocoOboM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbIO
CUCTEM YPaBHEHUM.

DOyHKUMHA



Koopannara Touku Ha npssmoi. UucioBsle MpoMeKyTKU. PaccTosiHue Mexy
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJiUHATA
TOYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIXx 3aBucuMocTei. [lonartue ¢ynknuu. [padux
¢bynkuuu. CoiictBa ¢pyukumii. Jluneitnas @yukuus, e€ rpadux. I'paduk dyHKIMNA
y = [x|. I'paduueckoe pelieHHe JTUHEHHBIX YpPABHEHUH M CHUCTEM JIMHEUHBIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHHI HayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTo0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpPUEHTAlEN Ha MMPUMEHEHUE MATEMATUYECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPY’KAIOWIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeicTBM:

e BBIABJIATH U XapaKTEPHU30BATh CYNISCTBEHHBIC TPU3HAKH MAaTEMaTHICCKIX
O00BEKTOB, TOHATUN, OTHONICHWH MEXKIY TMOHATHIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TIOHSATUW, YCTAHABIWMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPeoOpPa30OBHIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
OpOTUBOpeYMs. B (akTax, JAaHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajaraTb ~ KPpUTEPUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTelIbCTBA MATEMATUYECKUX YTBEPKIAEHUHN (TIPSMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBAaTh AapryMEHTALMIO, TMPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 pemieHus yuyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoJee MOAXOAAIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUUE, NpOOIEMy,
CaMOCTOATENFHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOAUTL IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBaHME 1O  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 0OOOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaK¥Ke BBIJIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOWpATh (opMy TMpeAcCTaBiCHHS WHOOPMAIUM W WUIUTIOCTPUPOBATH
pelraemMble 3aJayd  CXE€MaMM, JAuarpaMMaMu, HWHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTHh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITI0KCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOITYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jiMyUe U CXOJCTBO NO3ULMUH, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAMN U OCOOCHHOCTEN ayTUTOPHH;
NIOHMMAaTh W HUCIOJIb30BaTh  MPEUMYINECTBA  KOMAHAHOW  H
UHAMBUIYAJIbHONM paboOThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajady;

MPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pacmpelneisiTb BHABI pPadOT, JOrOBapUBATHCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TIpPyNIHoBBIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSIMHM, MO3TOBBIE INTYPMBl M JIpyTue€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/[IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1elCTBUS
Camoopranusanus:

CaMOCTOATEIBHO COCTaBJIAThH IUIAH, aJlTOPUTM pelIeHUs 3afauu (WIh €ro
4acTh), BBIOMpaTh CIOCOO peHIeHUsl ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHNUH ¢ Y4ETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIaJIETh CIOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJ IIpouecca H
pe3yibTara peleHnss MaTEMaTHIECKOM 3a1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPU PELICHUU
3a1a4d, BHOCHTb KOPpPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACSATEIBHOCTU IOCTABICHHOW LEIU
U yCIIOBUSIM, OOBSCHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHumy oOyuenuss B 7 KJjacce OOydYarolMiCs MOJYYUT CIIEIYIOIINE
MpEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUA

BrinonHsATh, coyeTas yCTHbIE W THCbMEHHBIE TPUEMBI, apuPMETHUYECKUE
JEUCTBUS C PallMOHATBLHBIMU YUCIIAMU.

HaxonuTe 3Ha4YeHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpPa3HBIC
CHOoCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUHM, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuTs OT OgHOW (HOPMBI 3amMUCH YHCEN K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTh yucna.

BpINOJHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATH NEUCTBUSA CO CTENEHSIMU C HATypaJbHBIMU
MTOKA3aTEISIMH.

[IpuMeHsAT,  NpPU3HAKK  JCIUMOCTH,  PA3j0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBA3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PELICHUs 3a7a4 ¢ Y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJireOpanyecKkue BbIPasKeHUS

Hcnons30BaTh anreOpanvecKkyt0 TEPMUHOJIOTHUIO U CUMBOJIUKY, MPUMEHSThH
e€ B IIpoLecce OCBOEHUS y4eOHOro MaTepuara.

HaxonuTe 3HaueHWs: OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSX
NEPEMEHHBIX.

Beinmonuate  mpeoOpa3oBaHus — [EJIOT0  BBIPAXEHUS B~ MHOTOYJICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHEM CKOOOK.

BbINONHATh yMHOXKEHHWE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3IOKEHHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOUIBIO
BBIHECEHHUSI 32 CKOOKM OOIEro MHOXHUTENS, TPYNIUPOBKU  ClIAraeMbiX,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTh npeodpa3oBaHUsi MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
13 MaTEMaTUKH, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypPAJIbHBIMHM IIOKA3aTEISIMU IS
peoOpa3oBaHUsl BEIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pewmiaty NMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUiia
nepexoja OT UCXOJIHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, gBiseTcs
JIM YACTIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKre METOIbI IPHU PEIICHNUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMU, TOJB3YSACh TI'paQUKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quclie TpaguIecKu.

CocraBisiTh W pemiaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEWMHBIX
YpaBHEHUH 1O YCJIOBHUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEeHHBIN pe3yJIbTar.

DOyHKUMHA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBAJIbI, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIMNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPAacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIMIO U3 IPaQUKOB peaabHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOydYarOmIMIICS TOJYYHUT CIEAYIOIINE
MPEeIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIbHBIX
quCell JJIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300pakaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpuMensaTy TOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBINOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAIIUX KBaJpPaTHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAaJIbIX YUCENT C MOMOIIBIO JIECATHYHBIX
npo0eii u creneHelt yucna 10.

AnredpanvecKue BbIPpaKEHUA

[IpuMeHSATh, TMOHSTHE CTENEHU C IEJNbIM II0Ka3aTeJIeM, BBINMOJIHATD
npeoOpa3oBaHus BRIPAKECHHM, COACPKAIUX CTETICHH C EIbIM IMOKA3aTEIEeM.

BhITIONIHATH TOXKJIECTBEHHBIE MPeoOpa30BaHUs PAMOHATBHBIX BBIPAKEHUI
Ha OCHOBE IMPaBWJI JSUCTBUHN HAJl MHOTOUJICHAMH U aJITeOpandecKUMU APOOSMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHbBIX 3a]1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS W pallMOHAIbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs] IEPEMEHHBIMH.

[IpoBouTh MpocTeiilve UCCAEAOBAHUS YPABHEHHUN U CUCTEM YpaBHEHHM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauuecKkux mpeacTaBieHui (ycTaHABIUBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMa yYpaBHEHUUN pELIeHUs, €CIU HUMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3a7adu K €€ ainredpamdeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
peliath JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPALMI0O MHOXKECTBA pEUIEHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUMHA

[loHumMaTh ¥ KCIMONB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dJIeMEHTaApPHBIX QYHKITUN BUJIA!

y =kix, y =x2, y = x3,y = |x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBO}
byHkmn 110 e€ rpaduKy.

K xoHuy oOyuenuss B 9 kjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucnaa v BIYMCICHUA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPpAIlMOHATIbHBIE YHCIIA.

Boinonuate apudmeTudyeckue JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIUUCICHUS C
UPpalMOHATBHBIMH YHCIAMHU.



HaxoauTh 3HaYeHUs CTENEHEHW C MEJIbIMH II0Ka3aTeisiMU MW KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh JI€MCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE M KBaJpaTHBIC yYPAaBHEHWS, YPABHECHUS, CBOASIIMECH K
HUM, POCTEHIITNE IPOOHO-paIlMOHATBHBIE YPABHEHUSI.

Pemate cuctembl AByX JMHEMHBIX YPAaBHEHUW C JIByMsI NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajayM  aNreOpPaMvYecKUM CIIOCOOOM €  TTOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHUH, B
TOM YHCJIE ¢ IPUMECHEHHEM TpauiecKuX ImpeacTaBieHui (yCTaHABIUBATh, HMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBKO, U
nmpouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, HM300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHWCIIOBOW MPSIMOM, 3aMMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300pakaTh pELIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aMUCHIBATh PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHBIX 33]1a4.

DyHKUMHA

Pacno3naBath (yHKIMU H3y4eHHBIX BUJOB. [loka3biBaTh CXEMAaTHYECKHU

pacmnoioKeHHe Ha KOOPJIMHATHOM MIIOCKOCTH rpadukoB QPyHKIUM Buga: y = kx, y
=kx+b y=kix y=ax2 +bx+c¢ y=x3 y=13x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth 1 HU300pakaTh CXEMATUYECKU IpapUKU KBaJpaTHMUHBIX (DyHKLUH,
OMMCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacnio3HaBaTh KBajpaTUYHYyIO (QYHKIHIO 1O (HOpMYyJIE, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIe MOCT€10BATEIBLHOCTH W POrPeccUum

Pacrio3naBaTh apuMeTHUECKyl0 M TE€OMETPUYECKYIO TMPOTPECCUU MpH
Pa3HbBIX Crloco0ax 3agaHusl.

BbINONHATS  BBIUMCIACHHS C HUCHOJb30BaHUEM (OPMYyNIT n-ro  WieHa
apru(MeTn4ecKoi u reoMeTpUYECKOMN MPorpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxkath wieHBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPJIUHATHOM
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIaYd M3 PeaJIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOpA, [U(PPOBBIX
TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/t P Konrtposbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcbl
1 Uwucna u BerunciaeHus. PanmonanbHbie ’5 | bubmmoreka [JOK
qncia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AJrCOPAHHICCKHE BLIPIKCHIA 27 : https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥PABHEHI I HEpaBeHeTEa 20 1 https://m.edsoo.ru/7£415b90
bu6mmorexa [IOK
4 Koopaunate! u rpadpuxu. @yHKIuu 24 1 hitps://m.cdsoo.rw/7f41 5590
but6mmoreka [IOK
e Tostoperme u obobmenne 6 ! https://m.eds00.ru/7f415b690
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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
DJIeKTPOHHbBbIE
Koimue | Jlara uugposbie
CTBO u3yueHusi | oOpa3oBaTeibHbIe
Ne ni/m Tema ypoxka YACOB pecypesI
Bcero
1 [ToHsiTHE panMOHAIBLHOIO YKCIIA 1 02.09.2025
) Apudmerndeckne IeHCTBUS C |
palMoOHANIbHBIMU YHCIaMHU 04.09.2025
3 Apudmernueckue T1eUCTBUS C |
palMOHAIBHBIMU YUCJIaMU 06.09.2025
4 Apudmernueckue AecTBUS € |
palMOHAIBHBIMU YUCIaMU 09.09.2025
5 Apudmerndeckue 1eHCTBHS C |
palMOHAIIBHBIMU YUCIaMU 11.09.2025
6 Apudmerndeckne IeHCTBUS C 1
palMOHAIbHBIMU YUCIAMU 13.09.2025
. CpaBHeHue, ynopsiounBaHUE |
palMOHAIBHBIX YHUCEI 16.09.2025
g CpaBHeHue, ynopsiounBaHue |
PaLMOHAJIBHBIX YUCEI 18.09.2025
9 CpaBHeHue, ynopsounBaHue |
palMOHAJIBHBIX YUCEI 20.09.2025




bu6nmoreka [IOK

10 CTenens ¢ HaTypasbHbIM MoKasaTenem 23.09.2025 https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesIeM bubmmorexa LIOK
P 25.09.2025 | https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM IMOKA3aTEeIEM brbmmorexa LTOK
P 27.09.2025 | https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTelIeM bubmorexa OK
P 30.09.2025 | https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypajIbHBIM IIOKa3aTEIEM 02.10.2025
Pemenre 0CHOBHBIX 3a/1a4 Ha ApOOH,
15 .
MPOLEHTHI U3 PEATbHON MPAKTUKHU 04.10.2025
Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
16 .
MIPOLICHTHI U3 PealbHOU MPAKTUKU 07.10.2025
Pemenrie 0CHOBHBIX 3a/1a4 Ha ApooH,
17 .
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKU 09.10.2025
18 Pemennie oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOIEHTHI U3 PEAIbHOU MPAKTUKHU 11.10.2025
[IpusHaku genuMocTH, pa3aoKeHUs Ha
19
MHOKHUTEJIM HATYPaJIbHBIX YUCEN 14.10.2025
[Ipusnaku aenuMoCTH, pa3ioKeHUs Ha
20
MHO’KUTENIH HAaTypaJlbHbIX YUCEIl 16.10.2025
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH 18.10.2025
Peanbnbie 3aBucumoctu. [lpsmas u
22
oOpaTHasi IPOIOPIIMOHAIIBHOCTH 21.10.2025
23 Peanbnbie 3aBucumoctu. [lpsimas u



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

oOpaTHas MpONOPLHUOHATIBHOCTH 23.10.2025
24 Peanpnbie 3aBucuMoct. [Ipsimas u
oOpaTHasi TPOMOPIIUOHATIEHOCTH 25.10.2025
)5 Konrponbnas padora no reme
"PannoHanbpHble ynciaa' 08.11.2025
26 BykBeHHBIE BBIpaX)EHUS bubmorexa HOK
Y P 11.11.2025 | https://m.edsoo.ru/7f41feec
2 )
! OPMYIIH! 13.11.2025
28 Gopayiet 15.11.2025
29 [Tepemennsie. JlonmycTrMble 3HAYCHUS
MIEPEMEHHBIX 18.11.2025
[IpeobOpazoBanre OyKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK 1 bubmorexa OK
P > PACKp 20.11.2025 | https://m.edsoo.ru/7f41fafa
MpUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
31 BBIPAKEHUI, pACKPBITHE CKOOOK U brbmmorexa [OK
P > PAcKD 22.11.2025 | https://m.edsoo.ru/7f41fd70
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
> .
3 BBIPAKEHUI, paCKpbITHE CKOOOK 1 5.11.2025
MIPUBEICHNE TIOJJOOHBIX CJIAracMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, paCKphITHE CKOOOK U 27 11.2025
MPHUBEICHUE TIOJJOOHBIX CJIaracMbIX
14 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnorexa [JOK
roKa3arejieM 29.11.2025 | https://m.edsoo.ru/7f421382
35 CBoOIiCTBa CTENEHU C HATYPAJIbHBIM bubanorexa [JOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

MoKa3aTejieM 02.12.2025 | https://m.edsoo.ru/7f42154¢

36 CBoiicTBa CTETNICHU C HATYPAIbHBIM bubnmoreka [JOK
IoKa3aTeiieM 04.12.2025 | https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK

37 M

HOTOHICHBL 06.12.2025 | https://m.edsoo.ru/7f42276¢

bu6mmorexa [{OK

38 M

HOTOTICHET 09.12.2025 | https://m.edsoo.ru/7f422930

19 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIECHOB 11.12.2025 | https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB 13.12.2025 | https://m.edsoo.ru/7f422cc8

A1 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6nuoreka [JOK
MHOTOWIEHOB 16.12.2025 | https://m.edsoo.ru/7f422fca

4 CnoxxeHue, BBIYMUTaHUE, YMHOXKEHUE bubnnorexa [JOK
MHOTOWIEHOB 18.12.2025 | https://m.edsoo.ru/7f423182

43 DopMyIIBI COKPAILIEHHOIO YMHOXKEHUS Bubmorexa LIOK
pMYy P y 20.12.2025 | https://m.edsoo.ru/7£42432a

44 DopMyIBl COKPAIIEHHOTO YMHOKEHHUS bubmorexa LHOK
pMYy p y 23.12.2025 | https://m.edsoo.ru/7f42464a

45 DopMyITbI COKPAIIEHHOTO YMHOXKEHHUS bubmmorexa [JOK
pMY p y 25.12.2025 | https://m.edsoo.ru/7f424c12

46 DopMyIIBI COKPAILIEHHOIO YMHOXKEHUS Bubmorexa LIOK
pMYy P y 27.12.2025 | https:/m.cdsoo.ru/7f424fd2

47 DopMyJIbl COKPAIIEHHOTO YMHOKEHHS bubmmorexa [JOK
pMYy p y 30.12.2025 | https://m.edsoo.ru/7{4251d0

43 Pasnoxenne MHOTO4I€HOB Ha bubnuorexa [JOK
MHOKHUTEN 13.01.2026 | https://m.edsoo.ru/7f423312



https://m.edsoo.ru/7f423312
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49 Pasnoxenne MHOTO4I€HOB Ha bubnuorexa [JOK
MHOKUTEN 15.01.2026 | https://m.edsoo.ru/7f4237fe
50 Pasnoxenrue MHOTO4JIEHOB Ha bu6nuoreka [JOK
MHOXUTEIHN 17.01.2026 | https://m.edsoo.ru/7f4239de
51 Pa3noxxeHne MHOro4wieHOB Ha
MHOYXHATEIN 20.01.2026
5 KouTponbhas pabota mo teme
"Anrebpanueckue BbIpaxeHus" 22.01.2026
53 YpaBHeHue, mpaBuiia Npeoodpa3oBaHUs
YpaBHEHUS, PABHOCWJIBHOCTh YPaBHEHUI 24.01.2026
JInHeitHoe ypaBHEHHE C OJTHON
54 7 7|
HepeMeHH?H, perieHue JIMHEHHBIX 27.01.2026
ypaBHEHUM
JInHeitHOe ypaBHEHHE C OJJHOU
55 IIEPEMEHHOM, pEeIIEHUE JIMHENHBIX bubmorexa HOK
L 29.01.2026 | https://m.edsoo.ru/7{420482
ypaBHEHUI
JInHeitHOe ypaBHEHHE C OJJHOM
56 % 7|
HepeMeHH?H, pelieHue JIMHEHHBIX 31.01.2026
ypaBHEHUM
57 Pentenue 3amad ¢ noMOMIbIO YpaBHCHUM Bubmorexa IOK
a HIbIo ¥P 03.02.2026 | https://m.edsoo.ru/7f42064¢
58 Pemenue 3amay ¢ moMOIIBIO YpaBHEHHUH bubmorexa LOK
HIbIo ¥P 05.02.2026 | https://m.edsoo.ru/7f420806
59 Pemntenne 3amad ¢ moMoNIbI0 YpaBHESHUN Bubmorexa OK
A HIbIo ¥P 07.02.2026 | https://m.edsoo.ru/7f4209a0
60 Pemienue 3ama4 ¢ mOMOIIBIO YPaBHEHUH Bubmorexa IOK
yp 10.02.2026 | https://m.edsoo.ru/7f420e6e
61 JInHEetHOE ypaBHEHHE C IBYMSI bubmuorexa [JOK



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420482
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https://m.edsoo.ru/7f4237fe

MepEMEHHBIMU U €T0 Tpaduk 12.02.2026 | https://m.edsoo.ru/7f427¢32
2 JIluneiinoe ypaBHEHHE C IBYMS bubnmoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk 14.02.2026 | https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX YPABHEHHH C bubnmnorexa [JOK
JBYMsI IEPEMEHHBIMU 17.02.2026 | https://m.edsoo.ru/7f42836¢
64 Cucrema IByX TUHEHHBIX YpaBHEHHI C
IBYMsI IEPEMEHHBIMU 19.02.2026
65 CucrteMa IByX JTUHEUHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU 21.02.2026
66 Cucrema IByX JTUHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU 24.02.2026
67 Pemenue cucrem ypaBHEHUI bubmorexa HOK
P 26.02.2026 | https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHuUM bubmorexa HOK
P 28.02.2026 | https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHUM bubmorexa HOK
P 03.03.2026 | https://m.edsoo.ru/7f4287d6
70 P i
eIIeHHUEe CUCTEM YPaBHEHUI 05.03.2026
71 Pemienue cucreM ypaBHEHUN
07.03.2026
7 KonrponbHas padora no reme bubnmorexa [IOK
"JIuHelHbIE ypaBHEHUS" 10.03.2026 | https://m.edsoo.ru/7f421044
73 Koopaunnara Touku Ha mpsiMoit bubmorexa HOK
P P 12.03.2026 | https://m.edsoo.ru/7f41de76
74 UwucioBbie TPOMEKYTKU bubmorexa [TOK
P Y 14.03.2026 | https://m.edsoo.ru/7f41dff2



https://m.edsoo.ru/7f41dff2
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75

YucnoBble IPOMEKYTKH

17.03.2026
76 PaccrosiHre MeXy IBYMsl TOUKaAMH
KOOpJAMHATHOM NPsMOI 19.03.2026
77 Paccrosinie Mex 1y AByMs TOUKaMH
KOOPJAMHATHOU MPSAMOM 21.03.2026
73 [IpssMoyronbHas cucteMa KOOpANHAT Ha bubnnorexa [JOK
IIJIOCKOCTH 24.03.2026 | https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cuctemMa KOOpAMHAT Ha bub6nuorexa [IOK
IJIOCKOCTH 26.03.2026 | https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmyamu 07.04.2026 | https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpadukoB, 3a1aHHBIX bubnmorexa [IOK
bopmynamu 09.04.2026 | https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1laHHBIX
dbopmynamu 11.04.2026
23 UYrenue rpauKoOB peabHbIX bubnnorexa [JOK
3aBUCUMOCTEN 14.04.2026 | https://m.edsoo.ru/7f41ea24
%4 UYrenue rpa)uKkoB peabHBIX
3aBHCUMOCTEN 16.04.2026
bubmmorexa [IOK
85 Honstue (yHkwin 18.04.2026 https://m.edsocl)_.[ru/7f4lef06
86 Ipadux pymkiun 21.04.2026
. . bubnmnorexa [JOK
87 CroiicTea dyHKumi 23.04.2026 https://m.edSO(I)_.[m/7f41fO78
88 CaoiicTBa QyHKIHIA bubnmnorexa [JOK



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
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25.04.2026

https://m.edsoo.ru/7f41f1fe

89 Jlunetinas QyHKIus bubmorexa HOK
M 28.04.2026 | https://m.edsoo.ru/7f427282
N bu6nmoreka [JOK
20 Jlunciinas Gyniums 30.04.2026 | https://m.edsoo.ru/7{427412
91 [Toctpoenue rpadrka TUHEHHON bubnnorexa [JOK
byHKIUU 02.05.2026 | https://m.edsoo.ru/7f426d1e
90 [TocTpoenue rpaduka TUHEHHON
byHKINN 05.05.2026
3 r =
? pacpu ynicuim y =i 07.05.2026
4 r =
? paduic pyniciutit y = 09.05.2026
Konrponsnas padora mo reme
95 "Koopaunats! u rpaduku. Oynkuun" / bubmmorexa [IOK
P . P P OYHE 12.05.2026 | https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepodHas paboTa
9% HroroBas koHTpoNbHAs paboTa / bubnmnoreka [JOK
Bceepoccuiickast npoBepouHas paboTta 14.05.2026 | https://m.edsoo.ru/7f429c6¢
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 MGTOH?B Kypca 7 kinacca, 00001ieHue 16.05.2026
3HaHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOOB Kypca 7 Kjacca, 00o01ieHne bubmorexa HOK
Hv P ’ B 19.05.2026 | https://m.edsoo.ru/7f429f32
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
99 METOJIOB Kypca 7 Kiacca, 00001eHue brbmmorexa [OK
HOB KYP ’ B 21.05.2026 | https://m.edsoo.ru/7f42a0e0

3HaAHUHI
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100

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJOB Kypca 7 Kjacca, 00o01ieHne
3HaAHUH

23.05.2026

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJOB Kypca 7 Kjacca, 00o01ieHue
3HAHUU

26.05.2026

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

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00o01eHue
3HAHUI

27.05.2026

bu6nuoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
MPoOBEPsAEMOro
pe3yJbTarTa

HpOBepHeMbIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

BBIHOHHHTB, coycras YCTHBIC n IMMCbMCHHBIC HpI/IéMI)I,

apI/I(bMeTI/ILIeCKI/Ie I[eﬁCTBI/IH C pallMOHAJIbHBIMHA YU CJIaMHU

1.2

Haxogute  3Ha4eHMs  YHCIOBBIX  BBIPAXKCHMH, IIPUMEHATD
pa3HooOpa3Hble crIOcOObl U MPUEMBI BEIYUCICHHS 3HAYCHUN JTPOOHBIX

BBIPOKEHHM, COACPKAITUX OOBIKHOBEHHBIE U IECATHYHBIE IPOOH

1.3

[lepexomuts OT oOaHOM (GOpPMBI 3amUCH  YUCET K  JPYrou
(mpeoOpa3zoBbIBaTh  AECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JIECATHUHYIO ApOOB)

1.4

CpaBHI/IBaTB " ynopssAoumuBaTh palifMOHAJIbHBIC YHUCJIa

1.5

OxpyriiaTh uucna

1.6

BBINONHATE NPUKHUIKY W OLIEHKY pe3yJIbTaTa BBIYUCIICHUH, OLICHKY
3HQYEHUW YUCJIOBBIX BBIPAKECHWH. BBIMONMHATE JOEHUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHSITB MNPU3HAKHU ACIIMMOCTH, PAa3JIOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCEN

1.8

Pemare  NmpakTUKO-OPDUEHTHPOBAHHBIE  3aJa4d, CBSA3AHHBIE C
OTHOILLIEHUEM BEIINYMH, IIPONIOPLUOHAIIBHOCTBIO BEIINYMH,
IIPOLICHTAMM, WHTEPIPETUPOBATH pE3yJbTaThl pPEIICHUS 3aJad C
y4€TOM OrpaHUYEHMH, CBSA3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Hcnons3oBath anre6pqueCKyIO TCPMHUHOJIOTUIO U  CUMBOJIHKY,




NPUMEHSTH €€ B IPOIIECCEe OCBOSHHSI yUeOHOTO MaTepraa

Haxoguth 3HayeHuss OYKBEHHBIX BBIp@XEHUM TpU  3aJaHHBIX

22 3HAUEHUAX [IEPEMEHHBIX
53 BrimonHATe mpeoOpazoBaHMs IENOT0  BBIPAKEHUS B MHOTOWIEH
' IpUBEIEHUEM TOJJOOHBIX CJIaraeéMbIX, PACKPHITUEM CKOOOK
BBITTONHAT YMHOKEHHE OJHOYJICHA HA MHOT'OWIEH U MHOTOWICHA Ha
24 MHOTOYJIEH, TNPUMEHATh (OpMyJbl KBagpaTa CyMMbl W KBajpara
paszHocTH
Ocy1ecTBIATh PA3J10KEHNE MHOIOYJIEHOB HA MHOXKHUTENIH C IIOMOIIBIO
2.5 BBIHECEHHS 32 CKOOKHM OOIIEr0 MHOXKUTEJS, TPYIIIMPOBKH CJIaraeMbIX,
npUMEHEHUs (OPMYJT COKPAIIEHHOTO YMHOKEHUS
"6 [IpumensTs npeoOpazoBaHUSI MHOTOUJIEHOB JUISl PELIEHUS PA3IUYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX [TPEIMETOB, U3 PEabHON IPAKTUKH
57 Hcnonp30BaTh CBONCTBA CTENEHEW C HATypajJbHBIMU I10KA3aTEISIMHU
' JUTSL TIpe0Opa30BaHuUs BRIpAKCHU I
3 YpaBHEHHsI 1 HEpABEHCTBA
Pemiars nuHENHBIE ypaBHEHHS C OJHOM IEPEMEHHOH, NPUMEHSS
3.1 IIpaBUJIa MEPEX0/Ia OT UCXOAHOIO YPABHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCS JIM YUCIIO KOPHEM ypaBHEHUS
19 [Ipumensats rpaduueckue MeTOAbl NPU  PEIIEHUU  JUHEHHBIX
' YPaBHEHHUI U X CUCTEM
13 [TonGupath npuMepsl ap YUCeN, SABISIOMUXCS PEIIEHUEM JIMHEHHOTo
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
Ctpouth B KOOPJMHATHOM TIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C
3.4 JBYMsl TEPEMEHHBIMU; MOJB3YsCh TpapUKOM, MPUBOAUTH MPHUMEPHI
pelIeHus ypaBHEHUs
35 Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU,
' B TOM 4HClie TpadudecKu
CocTaBiATh U pelarh JMHEWHOE YPaBHEHUE WIN CUCTEMY JIMHEMHBIX
3.6 YpaBHEHHUH 110 yCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MTOJIyYEHHBIN pe3yIbTaT
4 Koopaunats! u rpapuku. OyHkuuu
41 N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIINE

3aIaHHBIM KOOpJAWHATaM, Jy4H, OTPC3KH, HHTCPBAJILI, 3alIMCLIBATH




YHCIJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM s3bIKe

OTtMmedaTh B KOOp,I[I/IHaTHOﬁ INIOCKOCTH TOYKH TIIO0 3aJaHHBIM

4.2
KOOpJAMHATaM
43 Crpoutb rpaduku JIuHEHHBIX QyHKIMNA. CTpoUTh TpapuK QYHKUIUHU Y
' =[x|
OnuceiBaTh ¢ MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMUMHAMU: CKOpPOCTb, BPEMs, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, TPOU3BOUTEIBHOCTD, BpeMsi, 00bEM padbOThI
4.5 Haxonuthb 3Ha4UeHNE PYHKIIUU TTO 3HAYEHUIO €€ apryMeHTa
[Torumate rpaduyeckuii CHoco0d TIPEACTABICHHWS W aHalu3a
4.6 UHPOPMALIMU, HW3BJIEKAaTh MU HUHTEPIPETHPOBATH HHPOPMALUIO U3

rpauKOB peabHBIX MTPOLIECCOB U 3aBUCUMOCTEN

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3amUCH
1.1 npobeit k apyroil. IloHsTHe panMoOHaIBHOIO 4YHCIA, 3aMUCh, CPAaBHEHUE,
YHOPSIIOYMBAHKUE PALIMOHATIBHBIX YHCEI
- Apudmerndeckne IeMcTBUS ¢ pallMOHAIBHBIMU yuclaMu. Pemenue 3aa4 u3
' peasIbHOM NMPAKTUKU HA YacCTH, Ha JpOOU
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: ONpeleNeHue, npeoOpa3oBaHUe
' BBIpa)XEHUI1 Ha OCHOBE ONpPEIEICHNU, 3aUCh OOJIBIINX YUCEll
14 [TponieHTHl, 3amMCh MPOLEHTOB B BHJE JIpoOM M IpoOH B BUAE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4y Ha MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAJTbHOU MPaKTUKU
s [IpumeHeHre TPU3HAKOB  JEIMMOCTH, Pa3JIO)KEHHE Ha  MHOMKUTEIH
' HaTypaJbHbBIX YHCE
L6 PeanbHple  3aBMCMMOCTH, B TOM 4YMcie TpsMas W oOpaTHas

MPONOPLIMOHATIBHOCTH




2 AnreOpandeckue BhIpaKCHUS

1 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAYKECHUS C NepeMeHHOoU. JlomycTumble
. 3HAUYEHUSI IEPEMEHHbBIX

25 [IpencraBieHre 3aBUCHUMOCTH MEXIy BeIHMUYMHAMH B BUAC (HOPMYIIEL
' Boruncnenus no popmyiam

53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIDQKEHUH, TOXKIECTBEHHO  pPaBHbBIC
' BBIPAKCHUS

24 CBoJiCTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM

5 OpnHounensl U1 MHOTOUWIEHBL. CTeneHb MHorowieHa. CloKeHue, BhIYUTaHue,
' YMHO>X€HHE MHOTO4JICHOB

"6 @opMyIIbl COKPAILEHHOTO YMHOXEHUS: KBaIpaT CYMMBI U KBaJIpaT Pa3HOCTH.
' dopmyra pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOUJIEHOB HA MHOYKUTENN
3 YpaBHeHus

11 VYpaBHeHHE, KOpEHb YpaBHEHHUS, IpaBWia TNpPeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUJIBHOCTb YPaBHEHUU

39 JIuHeitHOe ypaBHEHME € OJHOW NEPEMEHHOW, YMCIIO KOPHEH JIMHEMHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHECHUI

13 CocraBiieHHEe ypaBHEHUH 1O yCIIOBUIO 3aJaud. PelieHre TeKCTOBBIX 3aJad ¢
' MTOMOIIIbIO YPaBHEHUI

34 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk

Cucrema JByX JMHEWHBIX YpaBHEHUN C JIBYMsI NEpEMEHHbIMU. PerneHue
3.5 CUCTEM YPaBHEHMI crocoOOM MOACTaHOBKU. [Ipumepbl penieHusi TeKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YPaBHEHUU

4 Koopaunats! u rpaduku. OyHkuuu

4.1 Koopaunara Touku Ha IpsAMOK

42 UucnoBble NpoMexXyTKU. PaccTosiHue Mexay AByMS TOUKAMH KOOPAMHATHOM
' IPSAMOi

43 [IpssmoyronpHas cuctema koopauHat, ocu Ox u (Oy. Abciucca u opIUHATa
' TOYKHM Ha KOOPJAMHATHOM TIOCKOCTH

44 [Tpumepsl TpadukoB, 3anaHHbIX (Gopmynamu. UteHne rpaduKoOB peanbHBIX
' 3aBUCUMOCTEN

4.5 [Tonstue pynkuuu. I'papuk ¢pynknuu. CroiicTBa PpyHKIMM

4.6 Jluneiinas pynkmus, e€ rpaduk. 'paduk pyHKIINN ¥ = [X]|




4.7

I'paduueckoe pemeHue JIMHEWHBIX YPAaBHCHHMM M CHCTEM JIMHEHHBIX

ypaBHEHUN




IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTe/ibHO MPOrpaMMbl 0CHOBHOTO
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATHUSMU: MHOXKECTBO, IOJAMHOKECTBO,
Omepalvi HaJl MHOXECTBAMH, yMEHHUE OIEePUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MK, MPUMEHATh UX TPU PEIICHUU
3aJa4; YMEHHE HCIIONB30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL ONTUCAHUS peabHBIX MPOILIECCOB U SIBJICHHM, MPH pElIeHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPeIMETOB

YMmenue ONCpUpOBaTh MOHATHUAMU: OIPCACICHUC, aKCMOMA, TCOpPCMaA,
A0Ka3aTejIbCTBO, YMCHHUEC pacClio3HaBaTb MHCTHUHHBIC W  JIOKHBIC
BBICKA3bIBAHUS, IMMPUBOAUTH HNPUMEPBI U KOHTPIPUMECPBI, CTPOHUTH

BBICKA3bIBAHUSA U OTPULIAHUA BBICKa3bIBaHUH

YMeHne ornepupoBaTh MOHITHSIMHU: HATypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, [JEIMMOCTh HATypalbHBIX YHCEN, TPU3HAKH
JEIUMOCTH, IIeJI0€ YHUCII0, MOIYJh 4YHCIia, OOBIKHOBEHHAs Ipo0b U
JecsATUYHasE poOb, CTaHIAPTHBIM BUJ YHCIA, PAllMOHAJIBLHOE YHCIIO,
UppalMOHATBHOE YHUCIIO, apu(METHUECKUH KBaJpaTHBIM KOpPEHb;
YyMEHHE BBINOJHATH JEHCTBHSI C  YHCIaMH, CpaBHUBATh |
yHOpSAIOYMBATh 4YHUCJA, NPEACTaBIATh YHCIa HAa KOOPJAMHATHOMN
NpsIMOM, OKPYTJISATh 4YHCIIA, yMEHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yiibTaTta BBIYMCIICHHI

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C IENbIM IMOKa3aTeleM,
apudmeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOWICH, anreOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTEICHU
OOJIbIlIE E€IMHUIIBI; YMEHHE BBITIONHATH pacdyérbl 1o Qopmymnam,
npeoOpa3oBaHus IEIBbIX, JAPOOHO-PAITMOHATIBHBIX BBIPAKCHUH U
BBIPQXEHUI C KOPHSAMHU, Pa3I0KEHHE MHOTOUYICHAa HAa MHOXHTEIH, B
TOM 4YHCIIE C HCIONB30BaHUEM (OpMyIl pa3HOCTH KBaapaToOB U

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCPpHUPOBATH ITOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C




OHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; yMEHUE pellaTh JIMHEHHbIE U KBaJIpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHATBFHBIE YPAaBHEHHSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHWi, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHO, B TOM YHUCJIE MIPU PEUICHUU 3a7a4 U3 APYrUX MPEeIMETOB
U IPaKTUYECKUX 3aJay; YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IJIOCKOCTh JUISI M300pa)X€HHsl peleHuit

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYyHKIUS, rpaduK GYHKLIUHU, HYTH
byHKIHH, POMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblliee M HAMMEHbIIEE 3HAYCHHUS
byHKINY; yMEHHe OIIepPUPOBATH TOHSATHSIMH: npsiMast
MPONOPIUOHATBHOCTD, JMHEWHas (QyHKUHWS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPOMOPLUOHAIBHOCTb, Mapaboia, rumnepbosa; yMeHue
cTpouthb rpaduku GyHKIHA, UCTIOIB30BaTh TPA(UKH TSI OTIPEACTICHIS
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, AJI PELIeHUs 3a]ad U3 JIPYrux
y4eOHBIX TIPEJIMETOB U peallbHOW JKW3HM; YMEHHE BBIPAXXaTh

Q)OpMYJ'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUMHAMHA

Ymenue OTIepupOBaThH MOHSTUSMH: MOCIIe0BATEIHHOCTD,
apupMeTHyecKkass M TEeOMETpUYecKas  IPOTPECCHH;  yMEHHe
UCIIONIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (HOPMYIIBI CyMMBI U
oO0IIero 4jieHa MpH pelleHUH 3ajad, B TOM YHCIE 33a1ad U3 JPyrux

y4eOHBIX MPEIMETOB U PEATTbHON KU3HU

YMeHnue pemarh 3a7aud pa3HbIX TUIOB (B TOM YHKCJE HA MPOLIECHTHI,
IO ¥ 4YacTH, IBWXKEHHE, PadOTy, IIEHy TOBapOB U CTOMMOCTh
MOKYTIOK ¥ YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yNPaBICHUS JTUIYHBIMH U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBIISATh  BBIPAXKCHHUS,
ypaBHEHHUsI, HEPABEHCTBA © CHUCTEMbl IO YCJIOBHIO 3aJlayH,
UCCJIEIOBATh MOJYYEHHOE pelIeHHEe U OICHUBATh MPaBAONOJI00HOCTD

IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (QHUTypa, TOUKA, OTPE30K, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN
U PAaBHOCTOPOHHUHN TPEYTOJbHUKH, NPSMOYTOJBHBIH TpPEYTOJIbHUK,
MearaHa, OUCCEKTpHca M BbICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,

napauiCjorpaMm, p0M6, IPAMOYI'OJIbHUK, KBaJApaT, Tpalcuusi,;




OKpPYXHOCTb, KPYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemiaTth 3aJadd, B TOM YHUCIIE€ U3 MOBCEIHEBHOU
JKU3HHM, HAa HAXOXJICHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

U3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHue omepupoBaTh IOHATHUSMHU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYTroJIbHUKOB; MAapajIeIbHOCTh U MEPHEHAUKYISPHOCTh IMPSAMBIX,
Yroa MeXAy MNpsAMBbIMH, TEPHEHAUKYISP, HAKIOHHAS, IPOEKIHS,
nojgo6ue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPHUSI OTHOCHTEIHHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO
nojobue Guryp, napamiesbHOCTh U MEPHEeHANKYIISIPHOCTh MPSIMBIX B

OKpY KaroIleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMU: JUIMHA, PACCTOSHUE, YIOJ
(BemuuMHA yria, CUHYC W KOCHUHYC YIJIa TPEeyroJIbHUKa), IUIOIIA/b;
YMEHHE OLEHHUBATH Pa3Mephl MPEIMETOB H OOBEKTOB B OKPYKAIOIIEM
MUpPE; yMEHHEe TMNPUMEHATh (GOpMyIbl TMEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO MapajuIeNICNIUIIe1a; YMEHHE NPHUMEHITh IPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIIEHUS  JUIS

BBIYMCIICHUS IJTUH, PACCTOSTHUM, TIIOMAICH

12

YMmenue wuzo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (UTYpHI OT PYKH, C TOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB UM DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIMUCAHUTIO

13

YMeHue onepupoBaTb MOHATHSMM:  IPSMOYTOJbHas — CHUCTEMaA
KOOpJIMHAT; KOOpPAWMHATBI TOYKH, BEKTOp, CyMMa BEKTODPOB,
IIPOM3BEJIEHUE BEKTOPA HA YNCIIO, CKAISIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHE HUCIOJb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JaHHBIX M pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYTHMX Y4eOHBIX

IIPEIMETOB U peabHOM KU3HU

14

YMeHue omnepupoBaTh TOHSTHSAMHU: CTOJOMKOBBIE U  KPYTrOBBHIE
auarpamMmbl,  TaOmuIBl, cpeaHee — apudMeTHUeckoe, MeAHaHa,
HanOoJbIllee W HAMMEHBIIEe 3HAUCHHs, pa3Max YHCIOBOTO Habopa;
yMEHHE  U3BJIEKaTh, MHTEPIPETUPOBATH M  MPeoOpa3oOBHIBATh

MHQOPMALIMIO, TPEACTABICHHYI0 B TaONMIIAX M Ha JMarpamMmax,




OTPaKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SBJICHWI; yMEHHE pacClO3HaBaTh W3MCHYHMBBIC BEJIHYMHBI B

OKpY KaroIleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4dallHbIA OMBIT (CIy4ailHbII
9KCIIEPUMEHT), DJJIEMEHTapHOE COObITHE (PIIEMEHTApHBIM HCXO.)
CIIy4yalHOTO OIbITa, CIIy4yallHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOSTHOCTU CIIy4alHBIX COOBITUH B OMbBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OPraHM30BaHHOrO Iepedopa U C HCIOIb30BAaHHEM
MpaBUJia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH pPeabHBIX
COOBITUH M SIBJICHWUH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUN B OKpY)KAIOIIEeM MHUPE U B JKU3HH;
3HaKOMCTBO C TIOHSTHEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €ro POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHune BBIOMpaTh MOIXOIAIINNA W3YYEHHBIM METOJ IS PEIICHHS
3a/1aud, NPUBOJUTH MPUMEPhl MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACTIO3HABATDH MPOSIBICHUE 3aKOHOB MAaTEMATUKH B
UCKYCCTBE, OIMCHIBAaTh OTAEJIbHBbIE BBIJAIOIINECS  PE3YyJIbTaThl,
MOJIYYCHHBIE B XOJI€ PAa3BUTHS MaTeMaTHKU KaK HAyKH, MPUBOJIUTH
MPUMEPHI MATEMATUICCKUX OTKPBITHH U MX aBTOPOB B OTCUECTBEHHOMU

Y BCEMHPHOHN UCTOpUU
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