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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yvaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPXKATeIbHO-METOANYECKHUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUMN — « AJIreOpandecKkre BhIPaKEHUsD
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BEIpOKECHHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TPOLECCOB W SIBJICHUI
peanpHOTO MUpa. B 3a1aun oOydenHus anredpe BXOIIT TaKxKe JadbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. M3ydueHue MmaTepuaia CiocoOCTBYET Pa3BUTHIO Y O0yHarOIIUXCA YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMAaTHKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABJICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIACAYIOIMINE OCHOBHBIC pa3ieiibl COMCP KAHMS:
«Uucma ® BBIUHACICHUSN», «ANTCOpaWdYeCKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOoro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kjacce —
102 gaca (3 yaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefiemi0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. lloHATne palMOHaNBbHOIO 4YHCIHA, 3alUCh, CPABHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS], 3aIUCh 00bIIMX yucel. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, PAa3JIO)KEHHME HAa  MHOMKUTEIH
HATypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmybl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOILIBIO YPABHEHUH.

JIuneliHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrtema aByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHECHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HucioBbie mpoMexyTku. PaccTosnue mexmy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxoB peanabHbIX 3aBucuMocTei. [lonstue pynkiuu. I'paduk QyHKIum.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk dynkuuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagpatueiii kopeHb u3 uwucna. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yncen. CBoiicTBa apuMeTUUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEeHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHUCIA.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHbIil TpEXUIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanonanbsHbie BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C IBYMs IMEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs II€pEMEHHBIMHU. [IpuMepnl peleHus cuctem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh ONpeAeNIeHNs U MHOXKECTBO 3HAUEHUI (PYHKIUU.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢ynkummu. YUrtenune coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX PEAIbHBIE MPOLECCHI.

@DyHKIMU, OMUCHIBAIONINE TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pelUIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KNIACC

Yuciaa v BIYMCICHUA

PannonanpHbie 4yKMCla, UppallMOHAIbHBIC YKCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHEHUME JIEWCTBUTENIbHBIX 4HCEN, apudMETUYECKUe JIEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepsl OOBEKTOB OKPYXAIOIIETO MHpA, AIUTEIBHOCTh MPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u onieHKa pe3ybTaToB BEIYMCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHnsi ypaBHEHUN TPEThEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3a/ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM mNepeMeHHou. PemenHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBagparnunas dynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHU MMAPAOOJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHO# dhopmMyoi u HopmyIoi N-ro wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyibsl N-ro ujieHa
apu(pMeTHYeCKo U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.



N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IMPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIHUAIBHBIN POCT.
CI10KHbBI€ TIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSAMIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA U pealiu3aliu ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMel B JAESATEIbHOCTHU HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHATh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/bl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI JISl OKPYKAIOIIEH Cpeibl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIUpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JEUCTBUA, (OPMYJIMPOBATH M OICHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUN MEXIy MOHATHAMH, (POPMYIUPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €JUHHYHBIC, YacTHBIE M OOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCcKux (PakToB, BBICTpaMBaTh AapPryMEHTAlMIO, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peELIeHMs, BbBIOMpaTh HauOosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiicTBUS.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH 1O CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOJBIIIOE NCCIeIOBAHUE IO YCTAHOBICHUIO 0COOCHHOCTEH
MaTeMaTHYECKOTr0 0OBEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIONCHUSA, UCCIEIOBAHMs, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JIuarpaMMamH, HWHOW TrpaduKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (I)OpMy.TII/IpOBaTB CYXKIACHNA B COOTBECTCTBUU C YCIIOBUSAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPpaKaTb CBOIO TOUKY 3pCHHUA



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BONPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pellleHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOINIACHs, CBOM BO3PAKECHMUS,;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETIOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOpUU;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYaIbHOU
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessitb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTUMH YICHAMHU KOMAaH/IBI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISATH IJIaH, aJICOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3ysibTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH [IPU PELLICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IESITEIBHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHHS] WM HEJAOCTHXKEHHUS LIeNH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koHmy oOyueHuss B 7 Kkjacce OOyYarOIIMKCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PallMOHAIIBHBIMU YUCIIAMH.

HaxoauTs 3Haue€HMsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAKCHUMI. BBINOIHATE ACUCTBUS CO CTENEHSAMHU C HATypaJbHBIMHU
IIOKAa3aTeJISIMH.

[IpuMeEHATh MPU3HAKY JIEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX
quced.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIITUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MaTeMaTHKHU, CMEXKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMS U HEpaBeHCTBA



Pemate nuHENHBIE ypaBHEHHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepaTs, sABIseTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM MIOCKOCTH rpadyK JIMHEHHOTO YPaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematp cucTeMbl 1ByX JIMHEWHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisTh W pemiaTh JHUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICIYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUS! U BBIYMCICHUH, U300paxaTh IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumensaTe moHsTHE apuUMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHH, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIIMX M MaJbIX YUCEI C MOMOIIbIO JAECATUUYHBIX
npoOeit u creneneit yucna 10.



AnredOpanveckue BbIPAKEHUS

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJbIM TOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKECHUN Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM IJIs pelICHUsT PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaduUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3amadul K €€ anredpandeckoit
MOJEIN C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB /ISl CPABHEHU S, OLICHKHU, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUYECKYIO
WJUTIOCTPALIUI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHruMaTh ¥ KUCTHOJB30BaTh (PYHKIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/X,y=x%y=x%y=|x|,y =+x, onmuceiBaTh CBOICTBA YHCIOBOH (HYyHKIIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOOyYarONIMIICS TOJNYYHUT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuate apudmeTndyeckue 1elCTBUS C palluOHATBLHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHATIbHBIMU
YUCIIAMH.

HaxoauTe 3HaueHust CTENEHEN ¢ eIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.

OxkpyrasTh JEHWCTBUTENbHBIE YHCIA, BBINOITHATh MPUKUIKY pe3yibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUU C JABYMS INEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3alauM  aJIreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCII€ C TPUMEHEHHEM IrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuCcTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBate (yHKUMHM HW3y4eHHBIX BUIOB. [loKka3bIBaThb CXEMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: y = kx, y =
kx + b,y =k/x,y =ax? + bx + ¢,y = x5 y=+/x,, y = |X|, B 3aBUCHMMOCTH OT 3HaYEHMI
K03 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300pakaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaapaTuyHyr0 (PYHKIUIO 1O (popmylie, IPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
crnoco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS €  HCNOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKONU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YHCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIMOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/ HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB DJIeKTPOHHbIE
IporpamMMmel Bcero Kontpoasnsie IIpaktnueckue (UH(PPOBEHIe)
paGoThI PadoThI oOpa3oBaTe/ibHbIE
pecypchbl
1 Yucia 1 BerurcieHus. Panmonansaeie 25 1 bu6nmoreka [IOK
yucna https://m.edso0o.ru/7f415b90
2 AnrebpandecKkue BhIpaKEHUS 27 1 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHUs U HEpABEHCTBA 20 1 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpapuku. OyHkunu 24 1 bubnnorexa [JOK
https://m.edso0o.ru/7f415b90
5 [ToBTOpEeHME M 00600IIEHUE 6 1 bubmmoreka [JOK
https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 DyHKuHH. THCTOBEIC PyHKIIHA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> Y 6 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo JlaTa
4acoB U3yUYeHUs

JJIeKTPOHHbIE HU(POBLIE
o0pa3oBaTesibHbIE PecypChl

I'nmaBa 1
Ymnciia, BbIpa:keHHsl, TOKIECTBA, yPABHEHU S

bubmoreka [JOK

PaHI/IOHaJILHble qucia

YUucnoBele BBIPAKEHUS

Yucnosbie BBIPAKCHHUA

YUucnoBele BBIPAKEHUS

BripaykeHus ¢ nepeMeHHbIMU
BripakeHus ¢ nepeMeHHBIMU

CpaBHEHUE 3HAYEHU BBIPAXKECHUI

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

O© 00 N o O b W N

CpaBHEHHE 3HAYEHNI BBIPAKECHUN

CBoiicTBa AeHCTBUU HAJ YUCIIaMU

=
o

|
|

CBoiicTBa OeHCTBUN HAJl YUCIIaMU

ToxnectBa. ToxxaecTBEHHbIE IPEOOPa30BaHUS
BBIPAKEHUN

i T

|

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

12

ToxxnectBa. ToxxaecTBEHHbIE IPEOOPA30BAHUS
BBIPAKCHUU

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

13

14

Kontponbnas padora Nel mo teme: "Uucna,
BBIPAXEHUSI, TOKIECTBA, YpaBHEHUS"

YpaBHEHUS U €TI0 KOPHHU



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

15  JluneitHoe ypaBHEHHE C OAHOM IIEPEMEHHOM 1 https://m.edsoo.ru/7f420482
16  JluneitHoe ypaBHEHHUE C OJHON TIEPEMEHHOM 1 https://m.edsoo.ru/7f420482
17  Pemrenue 3a/1a4 ¢ TOMOIIBIO YpaBHEHHUI 1 https://m.edsoo.ru/7f42064e
18  Pemrenue 3a7a4 ¢ MOMOIIBIO YPaBHCHHIA 1 https://m.edsoo.ru/7f420806
19 Pemrenue 3a/1a4 ¢ TOMOIIBIO ypaBHEHHUN 1 https://m.edsoo.ru/7f4209a0
20  dopmynsl 1

21 KontponbsHas pabora Ne2 o Teme: ""LII/ICJIa, 1 https://m.edsoo.ru/7§421044

BBIPAKEHUS, TOKICCTBA, YPaBHEHHUS
1(;).];72:;;‘1[114 bu6mmoreka [JOK

22 YucioBbie TPOMEKYTKH 1 https://m.edsoo.ru/7f41de76
23 Yro takoe QyHKIUSI 1 https://m.edsoo.ru/7f41ef06
24  BpruncieHHE 3HAYCHUH QYHKIHH 1O GopMyJie 1 https://m.edsoo.ru/7f41dff2

25 Bpluucnenne 3Ha4CHUH QYHKITUU TI0 popMyIIe 1

26 T'paduk GpyHKIIHH 1 https://m.edsoo.ru/7f41f078
27 | Tlpsimasi mpONOPIMOHAIEHOCTE U €€ Tpaduk 1 https://m.edsoo.ru/7f41f1fe

28  IlpsiMasi mpOIIOPIHOHAIIBEHOCTH H €€ TpaduK 1 https://m.edsoo.ru/7f427282
29  Jlunetinas ¢pyHKIMS 1 €€ rpaduk 1 https://m.edsoo.ru/7f427412
30 Jlunetinas ¢pyHKIUA U €€ rpaduk 1 https://m.edsoo.ru/7f426d1e
31 Jluneiinas Gyukus u e€ rpaduk 1

32  Jluneiinas GyHKuMs U €€ rpapuk 1

33  KontpoisbHas pabota Ne3 o teme: "DyHKITIN" 1 https://m.edsoo.ru/7f41f50a

I'maBa 3



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41dff2
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

CreneHb ¢ HATYPAJIbHBIM NOKA3aTeIeM

34  OmnpeneneHre CTEIICHHA ¢ HATYPaAIbHBIM ITOKa3aTeIeM 1 https://m.edsoo.ru/7f4211de
35  YMHOXEHHUE U JeJICHHUE CTEIeHEeH 1 https://m.edso0.ru/7f421382
36  YMHOXEHME U JIeJIEHUE CTEIECHEN 1 https://m.edsoo.ru/7f42154e
37 Bo3sBeneHue B CTEIICHb IPOU3BEACHUS M CTETICHU 1 https://m.edsoo.ru/7f4218be
38 BosBeaeHue B CTEIIEHDb IIPOU3BEICHUS U CTCIICHU 1 https://m.edsoo.ru/7f421382
39 | OpmHOWIEH W €ro CTaHAAPTHBIN BUJ 1 https://m.edsoo.ru/7f42154e
40 YMHOXEHUE OJHOWIEHOB. 1 https://m.edsoo.ru/7f4218be
41 Bo3BeneHue oqHOYIEHA B CTEIIEHD 1
42  @ynkumu Y = X2 'y = X3 u ux rpapuxu
43  @ynkumu Y = X2 u Yy = X3 u ux rpadpuxn https://m.edsoo.ru/7f41ea24
44 KontposnbHas padora Ne4 o teme: " CreneHs ¢

HATypaJIbHBIM ITOKa3aTeneM "

H;‘::Oimm Bu6miorexa [IOK
45 MHOro4wICH U €ro CTaHIapTHBINA BUJ https://m.edsoo.ru/7f42276¢
46 CroxeHue U BHIYUTAHME MHOTOUYICHOB https://m.edso0.ru/7f422930
47  CnoxeHue U BBIYUTAHHE MHOTOUYICHOB https://m.edsoo.ru/7f422af2
48 CroxeHue U BEIYUTAHHE MHOTOUYIEHOB https://m.edsoo.ru/7f422cc8
49  YMHOXEHHE OJHOWIEHA HA MHOTOYJIEH https://m.edsoo.ru/7f422fca
50 VYMHOXEHUE OQHOWIEHA HA MHOTOWJIEH https://m.edsoo.ru/7f423182
51 | VYMHOXeHHMe OJHOYJICHA Ha MHOTOYJICH
52 BrineceHue o0IIEr0 MHOXKHUTEIS 32 CKOOKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41ea24
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

53

Brinecenue O6H16I‘O MHOXKHUTEIS 3a CKOOKH

54 | BrwiHEceHme 00IIero MHOKHUTENS 32 CKOOKH

55 | KontponbHas padota Ne5 mo teme: "MHOTOUIEHBI"

56 | YMHOXEHuE MHOTOYJIEHAa Ha MHOTOWICH

57 | YMHOXEHHE MHOTOWJICHA HA MHOTOWICH

58 | YMHOXeHuEe MHOTOYJIEHAa Ha MHOTOWICH

59 Paznoxenne MHOTOWIEHA HA MHOXKHTEIIN CITIOCOOOM
IPYNIUPOBKU

60 Paznoxenue MHOTOWIEHA HA MHOXKHUTEIIN CITIOCOOOM
IPYNIUPOBKU

61 Paznoxenue MHOTOWIEHA HA MHOXKHUTEIIN CITIOCOOOM
TPYIIHPOBKU

62 KontpombHas padota Ne6 o Teme: "MHOTOUIEHBI"
I'naBa §
DopMyJIbl COKPANIEHHOT0 YMHOKEHUSI

63 Bo3sBenenue B kBajipaT ¥ B KyO CyMMBI 1 pa3HOCTH
JBYX BBIPAXKCHUU

64 Bo3Benenue B kBaapar v B KyO CyMMBbI U pa3HOCTH
IBYX BBIPQKCHUU

65 Bo3Benenue B kBaipaT u B KyO CyMMBI 1 pa3HOCTH
IBYX BBIPAKEHUU

66 Paznoxenne Ha MHOKUTENU C TIOMOIILI0 (popMyIt

KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH




Paznoxxenne Ha MHOXKHUTEIHU C ITOMOIIIBIO q)OpMYJI

o KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTU

68 YMHOkKEHHE pa3HOCTU JBYX BBIPAKEHUI HA UX
CyMMY

69 YMHOKEHHUE Pa3HOCTH JIBYX BBIPOKEHUHN Ha UX
CyMMY

70  PasznoxxeHue pa3HOCTH KBaIPATOB Ha MHOXKUTEIN

71 Paznoxenne Ha MHOKHUTEIM CyMMbBI U Pa3HOCTH
KyOOB

79 Pa3noxeHre Ha MHOXKHUTEIU CYMMBI U Pa3HOCTH
KyOOB

73 KontponbHas padota Ne7 o teme: "dopmyisl
COKpAILEHHOI0 YMHOKEHHS"

74 TlpeoOpa3zoBaHUE LIEIOTO BHIPAKEHUSI B MHOTOUJIEH

75 TlpeoOpa3zoBaHue 1I€IOTO BHIPAXKEHUS] B MHOTOUJICH

76  IIpeoOpa3zoBaHue 1IETOTO BHIPAKEHUS B MHOTOUJICH

77 [IpuMeHeHre pa3audHbIX CIIOCOOOB JJISl Pa3JI0KEHUS
Ha MHOXKUTENN

78 [IpuMeHeHre pa3au4HbIX CIIOCOOOB MJIsl Pa3I0KEeHUS
Ha MHOXKUTENN

79 [IpumeHeHne pa3mMYHBIX CIOCOOOB ISl PA3JI0KEHUS
Ha MHOXXHUTEIN

80 KontponbHas padora Ne§ no teme:

"I[IpeoOpa3zoBaHME IENBIX BRIpAKEHUN"




I'maBa 6
CucreMbl JIMHEHHBIX YPABHEHUH

81  JluneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU
82 ['paduk TuHEHHOTO ypaBHEHUS C IBYMS
MepEMEHHBIMU
83 I'paduk MMHEHHOTO ypaBHEHUS C IBYMS bubmmoreka [JOK
MIEPEMECHHBIMHU https://m.edsoo.ru/7f427c32
84 CucTeMbl IMHENHBIX YPAaBHEHUN C ABYyMS bubmmoreka [{OK
MEPEeMECHHBIMU https://m.edsoo.ru/7f427e8a
85 Cucremsl JINHEWHBIX YPABHEHUN C IBYMS bu6mmorexa [JOK
IEpPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
86  Cnocob moJicTaHOBKH
87 | Cnocob moJicTaHOBKH
a8 Cnioco0 moCTaHOBKH bu6aunoreka IIOK
https://m.edsoo.ru/7f4284de
89 Crnioco0 cioxeHus bub6mmoreka [JOK
https://m.edsoo.ru/7f42865a
90 Cnioco6 cioxxeHus bu6amoreka [{JOK
https://m.edso00.ru/7f4287d6
91 Cnocob cioxeHus
92 | Pemenue 3a1a4 ¢ MTOMOIIBIO CUCTEM YPaBHEHUN
93 | Cnocob cioxeHus
94  Cnocob cioxeHus



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

KontponbHas padota Ne9 no teme: "Cucremsl

95 y o https://m.edsoo.ru/7f421044
JUHEUHBIX YPaBHEHUM
IloBTOpEHME bubmmoreka [{JOK
n .

96 OBTOPEHUE OCHOBHBIX noivm/m U METOJIOB Kypca 7 1 https://m.edso0.ru/7f429¢6¢
Kjacca, 000011eHe 3HaHUN

97 [ToBTOpEHME OCHOBHBIX HOIU{HTI/IIZ Y METOJIOB Kypca 7 1 https://m.eds0o.ru/7f429£32
Kjacca, 000011eHe 3HaHUI
Y .

98 OBTOPEHUE OCHOBHBIX HO\IijITI/II/I Y METOJ0B Kypca 7 1 httos://m.edsoo.ru/7f42a0e0
Kj1acca, 0000IICHHE 3HAHUI

99 [loBTOpEHNE OCHOBHBIX HOVHSITI/II\/'I ¥ METOJOB Kypca 7 1 https://m.edsoo.ru/7f42a27a
Kjacca, 000011eHe 3HaHUH

100 HWroroBas koHTpoJsibHas padora NelQ 1

101 [ToBTOpEHNE OCHOBHBIX HOIU{;ITI/II?I Y METOJOB Kypca 7 1 httos://m.eds00.ru/7f42a900
Kjacca, 0000IIeHHE 3HAHUH

102 IToBTOpEHNE OCHOBHBIX HOIV{;ITHPVI 1 METOJOB Kypca 7 1 https://m.eds0o.ru/7f42a900
Kjacca, 0000111eHre 3HaHUH

OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne Tema ypoka KosmmuyecrBo Jlara JJIeKTPOHHbBbIE HU(POBLIE
n/n 4acoB u3yuyeHusi oOpa3oBaTeSibHbIE Pecypchl
I'naBa 1 bubmmoreka [JOK
PanuonasbHbie a1poou
1. PanmoHanbHBIC BBIPAKEHHUS https://m.edsoo.ru/7f430382
2. OCHOBHOE CBOMCTBO IpOOH. https://m.edsoo.ru/7f4308e6
3. Coxkpaimenue npooeit https://m.edsoo.ru/7f430a8a
4.  ClI0XCHHUE U BIUUTAHHUE APOOCH C OJMHAKOBBIMU https://m.edsoo.ru/7f43128c
3HAMCHATEISIMU
5. CnoxeHHE M BRIYUTAHUE APOOCH ¢ OAMHAKOBBIMU https://m.edsoo.ru/7f4315c0
3HaMEHATEIISIMH
6. CrnoxeHue U BEIYUTaHUE IPOOEH C pa3HbIMU https://m.edsoo.ru/7f4318¢c2
3HAMCHATEISIMU
7.  CrnoxeHue U BEIYUTaHUE NPOOEH C pa3HBIMU https://m.edsoo.ru/7f431a20
3HaMEHATEJISIMH
8.  CrnoxecHHe U BBIUMTAHUE IPOOEH ¢ pa3HbIMU https://m.edsoo.ru/7f43128c
3HAMECHATEISIMU
9.  CnoxeHue U BEIYATaHUE NPOOEH C pa3HBIMU https://m.edsoo.ru/7f4315¢c0
3HaMEHATEIISIMH
10.  KontposbHas padota Nel mo teme https://m.edsoo.ru/7f431d36
"ParmonansHbie 1poou”
11.  YMHOXeHHEe apobeii. https://m.edsoo.ru/7f43128c
12.  BosBenenue apo0Oeii B cTENEeHb https://m.edsoo.ru/7f4315c0
13.  Jlenenue npobei https://m.edsoo.ru/7f4318¢c2



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

14.  Jlenenue npobeii https://m.edsoo0.ru/7f431a20
15.  IIpeoOpazoBaHue pallMOHATHHBIX BEIPAKCHUH https://m.edsoo.ru/7f43128c
16.  IIpeoOpazoBaHHE palMOHATHHBIX BEIPAKCHUH https://m.edsoo.ru/7f4315c0
17. ®yukuwms y =k/x u €€ rpaduk
18.  KontponbHas pabota Ne2 o teme
"PanmonanbHeie qpoou”
I'naBa 2 bu6anoreka IIOK
KBagpaTHbie KOpHU
19.  [lelicTBHTEIbHEIC YKCIIA https://m.edso0.ru/7f42d452
20.  KBaapaTHbIE KOpHH. https://m.edsoo.ru/7f42eaaa
21.  Apudmerndeckuil KBaJpaTHBIN KOPEHb
22.  VpasHeHue X’ = a
23.  Vpasuenue X = a
24.  Haxoxpaenue nmpuOIMKEHHBIX 3HAYCHHH
KBaJPaTHOTO KOPHSI
25, OyHKIUA Y = Vx
26.  KBaapaTHBIil KOPEHb U3 IPOU3BEACHUS U IPOOH https://m.edsoo.ru/7f42d862
27.  KBaapaTHbIl KOPEHb U3 CTCIICHU https://m.edsoo.ru/7f42d862
28.  KontponbHas padota Ne3 no teme
"KBaapaTtHble KOpHH'"
29.  BbIiHeceHHE MHOXUTEIIS 32 3HAK KOPHSI https://m.edsoo.ru/7f42dd26
30. BHeceHue MHOXKHTEINS MOJT 3HAK KOPHS https://m.edsoo.ru/7f42ded4
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31. IIpeobpa3oBaHKe BBIpAKEHHUI, COMEPIKAIINX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
32.  IlpeoOpa3oBaHuE BBIPAKECHHIA, COACPIKAIIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
33.  [IpeoOpa3oBaHMEe BRIpAKEHUH, COACPKAIINX https://m.edsoo.ru/7f42e262
KBaJIpaTHBIE KOPHU
34.  KoutponsHas paborta Ned o teme
"KBajapaTHble KOpHH'"
I'naBa 3 bu6anoreka IIOK
YpaBHeHHs U CHCTEMBbI YPaBHECHUM
35. | HemousHbIle KBagpaTHBIC ypaBHECHUS https://m.edsoo.ru/7f42eela
36. | HemousHble KBagpaTHBIC ypaBHECHUS https://m.edsoo.ru/7f42eela
37. | ®opMyiia KOpHEH KBaJpaTHOTO YPaBHECHUS https://m.edsoo.ru/7f42f158
38. | ®opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS https://m.edsoo.ru/7f42f3f6
39.  Pemrenune 3agau
40.  Pemenne 3amau
41. Teopema Buera https://m.edsoo.ru/7f42fef0
42.  Teopema Buera https://m.edsoo.ru/7f430076
43.  KBaapaTHbIi TPEXUIICH U €r0 KOPHU
44,  KBaapaTHbII TPEXUIEH U €r0 KOPHU
45.  PasnoxeHue KBaIpaTHOTO TPEXWICHA HA

MHOXKHTECIIN
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46.  PasnoxeHue KBaJApaTHOro TPEXUIICHA Ha https://m.edsoo.ru/7f42fd38
MHOYHUTEITH
47.  PaznoxeHHe KBaJpaTHOTO TPEXUICHA HA https://m.edsoo.ru/7f42fd38
MHOHUTEITH
48.  KonrtpombHas pabota Ne5 mo Teme https://m.edsoo.ru/7f42ec80
"YpaBHEHUS U CUCTEMBI YpaBHEHUN "
49.  Pemenue ApoOHBIX pallMOHAIBHBIX YpaBHEHUIH https://m.edsoo.ru/7f43c3d0
50.  Pemienue IpoOHBIX palHOHAILHBIX YPAaBHCHHIH https://m.edsoo.ru/7f4328c6
51.  Pemienue qpoOHBIX palliOHATBHBIX YPaBHCHHUN https://m.edsoo.ru/7f432b6e
52.  Pemenue 3amadq https://m.edsoo.ru/7f42f75c
53.  Pemrenue 3amau https://m.edsoo.ru/7f42f8f6
54,  Pemrenune 3agau
55.  VYpaBHeHHE C IByMs IEPEMEHHBIMU U €ro Tpadux
56.  YpaBHeHme ¢ AByMs NIEPEMEHHBIMU U €T0 Tpaduk
57.  HccnemoBaHue cUCTEM JIBYX JTUHEHWHBIX YpaBHEHUHN
C IBYMSI IEPEMEHHBIMH
58. | Uccrnenoanue cucteM ABYX JIMHEHHBIX YpaBHEHUI
C IBYMSI IEPEMEHHBIMH
59. TI'padwmueckuii criocod pemeHus: CUCTEM YpaBHCHUN https://m.edsoo.ru/7f43d6d6
60. I'padwuyeckwuii ciocob penieHUs CHCTEM YpaBHEHUH https://m.edsoo.ru/7f43d6d6
61. AunreOpanueckuii cnocod peumeHus: CuCTeM

YpaBHEHUU
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62.

AnreOpandeckuii croco0 pelieHus CUCTEM
YpaBHECHUU

63. AnrebGpanyeckuii cnoco0 pemeHus: CUCTEM
YpaBHECHUU
64. Pemenue 3amau
65. Pemenwue 3amau
66. Pemenue 3amau
67. KoutponbHas padota Ne6 o Teme https://m.edsoo.ru/7f4301f2
"YpaBHEHHS U CUCTEMbl ypaBHEHUH
I'naBa 4 bu6aunoreka IIOK
HepaBencrBa
68. YwucnoBble HEpaBEHCTBA
69.  CaolicTBa YHCIOBBIX HEPABEHCTB
70.  CnoxeHHe M YMHOXKCHHE YHCIIOBBIX HEPABEHCTB
71.  CrnoxxeHue U yMHOXKEHHE YMCIIOBBIX HEPABEHCTB
72.  TlepeceueHue U 00bCIMHEHHE MHOXKECTB https://m.edsoo.ru/7f42c9e4
73.  UwucnoBble MPOMEKYTKH https://m.edsoo.ru/7f42c9e4
74.  PemeHue HEpPaBEHCTB C OJHOM MEPEMEHHOMN https://m.edsoo.ru/7f42c692
75.  PemicHue HepaBEHCTB ¢ OJIHOM MepeMEHHON https://m.edsoo.ru/7f42c840
76.  PemieHue cucTeM HEpaBEHCTB C OJJHOM MIEPEMEHHOM https://m.edsoo.ru/7f42cb88
77.  PemieHue cucTeM HEPAaBEHCTB C OJTHOW NIEPEMEHHOM https://m.edsoo.ru/7f42cd2c
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78.

Koutponbshas padora Ne7 o teme

"HepaBenctpa"
I'nmaBa 5 bu6mmoreka IJOK
DyHKUMA
79.  DyHKIWI. https://m.edsoo.ru/7f433c12
80.  OO6nacth ornpeneneHus: 1 MHOKECTBO 3HAYCHUH https://m.edsoo.ru/7f433d84
byHKIMHA
81.  CaoiicTBa QyHKIIMU
82. | CaoiicTBa pyHKINU
83.  CsoiicTBa (yHKIIMH https://m.edsoo.ru/7f434bbc
84.  CpoiicTBa TMHEWHON QYHKIIUU
85.  CpoiicTBa TMHEWHON QYHKIIUU
86.  CsoiictBa ¢pyHkumi y =k/x
87.  CaoiictBa Qpynkiwmii Y =k /x https://m.edsoo.ru/7f4343e2
88.  CoiictBa QyHKIwmii Y =k /x https://m.eds00.ru/7f434572
89.  CgoiictBa dyHKIMii Y = VX https://m.edsoo.ru/7f434d38
90.  CspoiicTsa dynxmmii y = vx https://m.edso00.ru/7f434eb4
91. KoutpoasHas padora Ne§ mo teme
"®yHkuus"
I'naBa 6 bu6mmoreka IJOK
CreneHb ¢ HeJbIM NOKa3aTeJaeM
92.  OmpeneneHuE CTENEHU C [EIBIM OTPUIIATEILHBIM https://m.edsoo.ru/7f4354a4

IIOKAa3aTCJICM
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93.  CBoiicTBa CTEIEHH C I[EJIBLIM [OKA3aTEIEM https://m.edsoo0.ru/7f436098
94.  CaoiicTBa CTEIIEHU C IEJIBIM MTOKA3aTeIEM https://m.edsoo.ru/7f435648
95.  TlonsTHE CTaHIAPTHOTO BUIA YKCIIA https://m.edsoo.ru/7f435648
96. Pemenwue 3a1a4 ¢ OOJBIIMMH ¥ MaJIBIMH https://m.edsoo0.ru/7f435648
qHCIIaMHU
97.  Pemenwue 3a1a4 ¢ OOJIBIIMMH U MAJTBIMU https://m.edsoo.ru/7f43599a
JHUCIIAMHU
98.  KoutponrsHas paborta Ne9 no teme
"CTeneHb C 1eNIbIM IoKa3aTesnem"
IHoBTOpEeHHe
99. TloBTOpeHHE OCHOBHBIX MOHSITHI U METOJIOB 1 bubmmorexa [{OK
KypcoB 7 u 8 Kj1accoB, 0000IIeHEe 3HAHUHT https://m.edsoo.ru/7f437510
100. IloBTOpeHHME OCHOBHBIX MOHITHIA U METOJIOB 1 bubmorexa [JOK
KypcoB 7 u 8 KJIacCOB, 0000IIeHUE 3HAHNHT https://m.edsoo.ru/7f4376b4
101. Hroroas KOHTpOJbHAs paboTa 1 bubmmoreka [JOK
https://m.edsoo.ru/7f436b88
102.  IloBTOpeHHME OCHOBHBIX MOHITHIA U METOIOB 1 bubmmoreka [{IOK
KypcoB 7 u 8 KJIaccoB, 0000IIeHUE 3HAHNHT https://m.edsoo.ru/7f437858
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: 5-i kiacc: 0a30BbIi YpPOBEHb: YUEOHMK: B 2 HacTAX, 5 Kiacc/
Bunenkun H.A., XKoxoB B.W., YecnokoB A.C. u apyrue, AKIMOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienne»

Marematnka: 6-ii kjacc: 0a30BBI ypOBEHb: y4yeOHUWK: B 2 dacTsax, 6 kmacc/
Bunenkun H.A., XKoxos B.U., UecnokoB A.C. u gapyrue, AKIIMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienner

Marematuka. Anrebpa: 7-i1 kimacc: 0a30BbIi ypOBEHb: y4eOHHK, 7 Kiacc/
Makapeiues FO.H., Munmgtok H.I'., HemxkoB K.M. u gpyrue; mon pen.

TensikoBckoro C.A., AkinonepHoe oo6miectBo «M3aarensctBo «lIpocsemienuer
Marematuka. Anrebpa: 8-i1 kiacc: 0a30BbIi ypOBEeHb: y4eOHHK, 8 Kiacc/
Makaperues FO.H., Munmok H.I'., HemxoB K.M. u npyruwe; mox pen.
TensikoBckoro C.A., AkinonepHoe oodmiectBo «M3aarensctBo «lIpocserienne»
Marematuka. Anrebpa: 9-i1 kmacc: 0a30BbIi ypOBEeHb: y4eOHHK, 9 Kiacc/
Makapsiues FO.H., Munatok H.I'., HemxoB K.M. u npyrue; mnon pen.
TensikoBckoro C.A., AkimonepHoe oomiectBo «M3aarensctBo «lIpocBemienue»
Marematrka. BeposSTHOCTh M cTaTUCTHKA: 7-9-¢ Kilacchl: 0a30BBIH YPOBCHB:
yaeOHMK: B 2 vacTsx, 7-9 kmaccel/ Beicomkuii U.P., Amenko M.B.; mox pen.
Amenko U.B., Akumonepnoe o61miectBo «M3narensctBo «IIpocBenieHue
Maremartuka. ['eomerpus: 7-9-e kmacchl: 0a30BBI YpOBEHB: Y4eOHHMK, 7-9
kiaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u npyrue, AkimonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET






