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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OIHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHusA: OHa 00ECIEYNBAET U3YUYECHHE APYTUX JUCLHUIUINH, KAK €CTECTBEHHO-
HAy9YHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOW XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TPEJCTaBICHUN O TMPOUCXOKIACHUHM U CYIIHOCTH alreOpandecKux
a0cTpakuuii, cnocode OTpaKeHUs MaTEMAaTHUYECKON HAYKOU SIBJICHUN U MPOIECCOB
B TIPUPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYIHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KaueCTB MBINIICHUS, HEOOXOAMMBIX JIJIS aJanTallid B COBPEMEHHOM IU(POBOM
oOmectBe. M3yuenue anreOpsl oOecrneurMBaeT pa3BUTHE YyMEHUS HaOJIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOU JICUCTBHSI W BBIBOJBI,
dbopmymnupoBath yrBepxkaeHus. OCBOSHHE Kypca alreOpbl o0ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBINIICHUS OOYyJYalomUXCs: OHW WCIOJB3YIOT JNEIYKTUBHBIC U
WHIYKTUBHBIE PacCyKIeHUs, 0000IIeHNe U KOHKPETHU3AIUIo, adCTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MpeAnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITETTLHON  JICSITEIBHOCTH  OOYYaIOMUXCS, TO03TOMY CaMOCTOSTEIHHOE
peIlIeHre 3a7a4 SBISCTCS peaanu3anueil 1eITeTbHOCTHOTO MIPUHITUTIA 00 yICHHSI.

B ctpykType mporpammel y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO
o01iero 00pa3oBaHMs OCHOBHOE MECTO 3aHUMAIOT COJIEP>KaTeIbHO-METOIUUECKUE
muHUN: «Yucna u BRIUMCICHUSN», «ANTeOpandecKrue BBIPAKCHUSY, «YPaBHEHUS U
HepaBeHCTBay, «Dyukmuny. Kaxkmas u3 3THX COAepiKaTeIbHO-METOIUISCKUAX
JIMHUU Pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3YUECHUS Kypca, B3aUMOJEUCTBYS C
IPYTHMH €T0 JHHHSIMHU. B Xome u3ydeHus ydeOHOTO Kypca OOydJaromImMcs
MPUXOAUTCS JIOTHIECKH PACCYKIaTh, MCIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIFOYCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTU4eCKOro o0pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJCHUIO O0YYaIOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOTO  MareMaTuyeckoro s3pika. CoaepxaTelbHOU U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €Tro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «YWcla W BBIYHCICHHUS» CIY)KUT OCHOBOW IS
TaTbHEHUINIET0 M3yYeHUsT MAaTeMAaTHUKH, CTIOCOOCTBYET PAa3BUTHIO y OOYYaIONTUXCS
JIOTUYECKOTO MBIUICHUS, OPMUPOBAHUIO YMEHHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHON
*u3HU. Pa3BUTHE MOHSTUS O YHUCJIE Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHATBHBIMA M HUPPAMOHAIBHBIMH YHCIaMU, (POPMUPOBAHHEM



MPEJICTABICHUN O JEUCTBUTEIBHOM 4YHCJE. 3aBEPUICHHE OCBOCHHS YHUCIOBOU
JIMHUU OTHECEHO K CpelIHeMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUM — « AJIreOpandecKue BhIPAXKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOLIUXCS
MaTeMaTH4eCKOro ammnapara, HeOOXOJMMOTro [Jisi pelIeHUs 3aJad MaTEMaTHKH,
CMEXHBIX TMPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHUsi Y4YeOHBI Matepuasn TPYHIUPYETCS BOKPYT
pallMOHATBHBIX BhIpaKeHHUI. Anredpa I1eMOHCTPUPYET 3HAUCHUE MAaTEMATUKU KaK
S3bIKa I8 TOCTPOEHUS MaTEMAaTHYEeCKUX MOJENeH, OMUCAaHUsI MPOIECCOB H
ABJICHUN peadpHOro wmupa. B 3amaunm oOyueHus anreOpe BXOIAT TaKxkKe
JajdbHEWIee Ppa3BUTUE aAJNTOPUTMHUYECKOTO  MBIIUJIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca UH(OpPMATUKH, M OBJIaJCHUE HaBBIKAMU
JNEIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEeHMUsI, CHOCOOHOCTEN K MaTEeMAaTHYECKOMY TBOPUECTRBY.

Conepxanue GyHKIMOHAIBHO-IpadUueCKON JTUHUU HAIIEJIEHO HA TOJIyYeHUe
oOy4JaromuMucsl 3HaHUN O (PYHKIUAX KaK BaKHEWIIeW MaTeMaTUYeCKOW MoJenu
JUTSL OTIUCAHUSI M UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOILIECCOB U SBJICHUN B IPUPO/IE
u obmectBe. M3ydeHue martepuana CrnocoOCTBYET Pa3BUTHIO Yy OOyYarOUIUXCS
YMEHUS UCIIOIb30BaTh Pa3IUUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, rpaduueckue, BHOCUT BKJIaA B (QopMHpOBaHHE
MPEACTaBICHUN O POJIM MATEMATHUKHU B Pa3BUTUU LIUBWIN3ALNHI U KYIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercss y4eOHBIH Kypc
«Anrebpay», KOTOPBIA BKJIIOYAET CIIEIYIOIINE OCHOBHBIE DPa3Jeibl COJECPIKAHUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEpPaBEHCTBa», «DYHKIIUNY.

Ha u3yuenne yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kimacce — 102 gaca (3 gaca B HeIeIIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia 1 BIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECSTUYHBIC, TIEPEX0]] OT OAHON (POpMBI 3amucu
npobeit k apyroi. IloHsiTMe palMOHAIBLHOIO 4YHCHA, 3alUCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  PAIlMOHAIBHBIX  4ucel. ApudMeTudyeckue JeUcTBUS C
palMoOHANBHBIMK YuciaMHu. PemeHne 3a1ay U3 peaibHOM MPAKTHUKH HA 4acTH, Ha
Tpoowu.

CreneHbp C HaTypaJlbHBIM IIOKa3aTeleM: OIpelesieHne, NpeoOpa3oBaHUe
BBIpa)XEHUU HAa OCHOBE OMpEAEICHUs, 3auch Oonbmux yucen. [IporenTsl, 3anuch
MPOIIEHTOB B BUE ApOOU U JpoOU B BUJI€ MPOLEHTOB. TpyU OCHOBHBIC 3aJaul Ha
MPOLCHTHI, PELICHUE 3a7a4 U3 PeaTbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCUMOCTHM, B TOM 4ucle TpsMas W oOparHas
MPONOPIUOHAIIBHOCTH.

AnredOpanvecKue BbIPAKCHUS

ITepemeHHBIE, YACIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HAYEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IlpeoOpazoBanue OyKBEHHBIX BhIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXEHHUS, TMpaBWia NpeoOpa3oBaHUS CyMM U
MPOU3BEICHUH, TPaBUJIa PACKPBITUSI CKOOOK M IPUBEECHUS TOJIOOHBIX ClIaraeMbIX.

CBolCTBA CTENEHU C HATYPAIBHBIM MMOKA3aTEIIEM.

OpnHounensl U MHOrowieHbl. Ctenenb MHOrowieHa. CioxkeHHne, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. @OpMyINbl COKpPAlIEHHOTO YMHOXKEHUSA: KBagpar
CyMMBbl M KBaapar pasHocTH. DopMyrna pa3HOCTH KBaJapaToB. PasnokeHue
MHOTOWIEHOB HA MHOYKHTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpPEeHb YpaBHEHHs, IpaBUiia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUMU.

JIuHeliHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEHHOrO
YpPaBHEHUS, pEIICHUE JIMHEHUHBIX ypaBHEHUW. (COCTaBlI€HUE YPABHEHHUU IO
YCJIOBHIO 3a71a4u. Pemenne TeKCTOBBIX 3a71a4 C TOMOIIBIO0 YPABHEHHUIA.

JIuneliHoe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JVUHEWHBIX YPaBHEHHU C JBYyMs INEPEMEHHBIMU. PelieHue cucreM ypaBHEHUU
crocoO0OM TMOACTAaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3a7ad C TMOMOIIbIO
CUCTEM YPAaBHEHUMU.

DyHKUUHA



Koopaunara Touku Ha npsimoi. UucnoBele TPOMEXKYTKU. PaccTosiHne mexny
IBYMSI TOUKAMU KOOPAUHATHOU IPSAMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opJiMHATA
TOYKHU Ha KOOPJMHATHOM II0cKocTU. [IpumMepsl rpaukoB, 3ajaHHBIX (pOpMyTIaMU.
Utenue rpaduxoB peanbHbix 3aBucumoctedl. IlonaTtue Qyukuuu. ['paduk
¢bynkiuu. CoiictBa ¢pynkuuil. Jlunelinas Gyuknus, e€ rpaduk. I'paduk GyHkiuun
y = |x|. I'paduueckoe perieHre JIMHEWHBIX YPaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KIIACC

Ymucsia v BBIYUCTICHUSA

KBampatHeiii kopeHb u3 uucina. Ilonsitue o0 wuppanMOHATBHOM YHCIE.
Jlecatuunble nTpuOIMKEHHUS UppALlMOHANIBHBIX uncesl. CBOMCTBA apu(METHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOPa30BaHUIO YNCIOBBIX BhIpAXKEHUN
Y BBIYHUCIICHUSM. J|eCTBUTEIBHBIEC YUCIIA.

Crenensb ¢ 1enbIM ToKa3zaTeseM 1 €€ cBoiicTBa. CTaHgapTHAs 3aMMCh YUCIIA.

Anrebpandeckue BhIpaKCHUSIAJITeOpandyecKue BbIPasKeHUs!

KBanpatnelii  TpEXwieH, pa3jloXKEHHE KBAJPAaTHOrO TPEXWIEHA  Ha
MHOXHUTEIH.

Anrebpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpanyeckoil apoowu.
CnoxeHue, BbIYUTAHUE, YMHOXKEHUE, JEJICHHWE anreOpanueckux ApooOei.
PanrionanbHbie BRIpAXKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpaBEHCTBAY PaBHEHMS U HEPAaBEHCTBA

KBangpatHoe ypaBHeHue, @QopMmyna KOpHEH KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOISAIINXCS K JIMHEMHBIM U KBaJAPaTHBIM.
[IpocTeiinme ApoOHO-pallMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEprpeTalusl ypaBHEHUN C JBYMS NEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YpPaBHEHUN C JABYMS NEpEeMEHHBbIMU. [Ipumepbl pemeHus Cuctem
HEJIMHEWHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a71a4 alre0OpandyecKuM CIIoCOOOM.

UucioBele HEpaBEHCTBA U UX CBoMcTBA. HepaBeHCTBO ¢ OAHONW MEPEMEHHOI.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHbIE HEPABEHCTBA C OOHOM NEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJHOW MMEPEMEHHOM.

OyHKIMN PYHKIUU

[lonsitue Qynkuun. OOnacTb OMpeAeNCHUST W MHOXKECTBO 3HAYCHUM
¢yskunu. CnocoOs! 3a1aHusl PyHKIUH.

I'paduk dynkuuu. Yrenune cBoicTB GyHKIuu no e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIIUH, OTPAXKAIOIINX peabHbIE MPOIECCHI.



ODYHKIMN, OMHUCHIBAIONIAE TIPSIMYI0 H OOpaTHYIO TPOIMOPIIMOHATLHEIC
3aBHCHMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padaeckoe
pelLIEHNE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yucsia 1 BIYUCICHUSA

PanrionanbHble yuciaa, UppallMOHANIBHBIE YKCIIA, KOHEYHbIE U O€CKOHEUYHBIE
JecATUYHbIe ApoOou. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, IEUCTBUTEIBHBIE YHCTIa
Kak OECKOHEUHBIC JeCATHYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JEUCTBUTENBHBIX 4YHUCEN, apudmeTudyeckue JEUCTBHUS C
JNEUCTBUTEIIBHBIMH YHCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO MHpPa, JUIUTEIBHOCTh MPOILIECCOB B
OKPYXKAIOIIEM MUPE.

[TpubnumxEHHOE 3HAUCHKUE BEJIMYHUHBI, TOYHOCTH MpubIKenus. OKpyTiieHHne
yucell. [Ipuknika u oueHkKa pe3yabTaToB BIYMCICHUM.

YpaBHeHUs] U1 HEPABEHCTBA

JIunelniHoe ypaBHeHHe. Penienue ypaBHeHUH, CBOIAIINXCS K JINHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHH, CBOASIIUXCA K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl penieHnsl ypaBHEHUNA TPEThEN U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKUTENU.

Pemienrie npoOHO-palmoOHaIbHBIX ypaBHEHHU. PelieHne TEKCTOBBIX 3aaad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. PemieHue cucrem AByX
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMH. PellieHne cuctemM JByX ypaBHEHHI,
OIHO M3 KOTOPBIX JIMHEWHOe, a JApyroe — BTOpou creneHu. ['paduueckas
VMHTEPNPETALNS CUCTEMBI YPABHEHUN C IByMS IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a71a4 alre0OpandecKuM CIIoCOO00M.

HuciioBele HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHENHBIX HEPABEHCTB C OJHOW NEpPEMEHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBaA.
I'paduueckass uHTEprHpeTanvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMN PYHKIUU

KBanpatuunas ¢yukius, e€ rpaguk u cpoiictBa. [lapabona, KoopaAMHATHI
BEPUIMHBI TapadoJibl, 0OCb CAMMETPHUU MapaloIbl.

I'padpuku pynkmuit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, vy = [x|, 1 ux
CBONCTBA.



UucnoBele  mocCIen0BaTENbHOCTUUMCIOBbIE  MOCJAEI0BATEIbHOCTH H
NPorpeccuu

[ToHATHE 4YHKCIIOBOW MOCIEAOBATEIBHOCTU. 3aJlaHUE IMOCIEI0BATEILHOCTH
peKyppeHTHOI hopmynon U popMysoit #-ro ueHa.

Apudmernueckas U reoMmerpuueckas mporpeccun. Dopmynbl n-ro uieHa
apupMeTHIECKON U TEOMETPUUECKON MPOTPECCUi, CYMMBbI MEPBBIX # UJICHOB.

N3o00paxenue wieHOB apuPMETHUUECKONM M TeOMETPUYECKOW MpOrpeccuit
TOYKAMU HA KOOPAWHATHOM IJIIOCKOCTHU. JIMHEWHBIN M SKCIIOHEHUUAIBHBINA POCT.
CI105KHbBIE€ NPOLICHTHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOTrpaMMbl y4yeOHOTO Kypca
«Anrebpay» XapaKTepHU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpPECA K MPOIUIOMY U HACTOALIEMY POCCHMCKOU
MaTeMaTHKHA, IICHHOCTHBIM  OTHOIIEHHEM K JOCTHXEHHSIM  POCCHHCKHX
MAaT€MATUKOB M POCCUKWCKOM MATEMATHUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX
JTOCTH>KEHUH B IPYTUX HAayKaxX U MPUKIAAHBIX chepax;

2) rpa:KIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHHIO O00S3aHHOCTEH IrpakJlaHWHA U peain3alfi ero
npaB, TMPEJCTABICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJIEHHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHUM HAyKHU, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX PUHIUIIOB B I€STEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE€ YYacTHE B pEIICHUWU MPAKTUYECKHAX 3a7ad
MaTEMaTUYE€CKON HAMpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTHYE€CKOTO
o0pa3oBaHUs HAa MPOTSKEHUM BCEUW KU3HU JJIS yCHEIIHOM mpodeccroHaIbHOU
JEATeNIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHUN, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHJIUBUIYAIHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K  AMOIMOHAILHOMY UM  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEIICHUN, PaCCYXIEHUW, YMEHHUIO BUJETH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI O O3HAHUS:

OpPHEHTAallMEd B JEITEIBHOCTH HAa COBPEMEHHYI) CHCTEMY HAy4YHBIX
MpeICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YEIOBEKA, MPHUPOJBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKu Kak cQepbl 4YeloBEeuYeCKOMn
NeSTEIbHOCTH, TAloB €€ pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTUS ITUBUJIM3AIINH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKA U MAaTeMaTH4YECKOM KyJIbTYpOH Kak CpeliCTBOM
MO3HAHUS MHpA, OBJIAJECHHEM MPOCTEHIITMMH HaBBIKAMH HCCIIEI0BATEIbCKOU
e TEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJILTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJYYHs:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKUE 3HAHWS B HMHTEpPEcax CBOETO
3MI0POBBS, BEACHUS  3J0POBOrO0  00pa3za >KU3HU  (30pOBOE  MHUTAHUE,
cOaaHCUPOBAHHBI pPEXUM 3aHATUA M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA pedieKCUH, NPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY U TAKOTO e IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHEHTALlMEN HA MPUMEHEHNE MAaTEMATUUYECKUX 3HAHWUW IS PEIIeHUs 3a1a4
B 00JIACTM COXPAaHHOCTU OKPYXAIIIeH Cpeabl, IMJIaHUPOBAHUS TOCTYNKOB U
OLIEHKM KX BO3MOJKHBIX TMOCJIEACTBHI IS OKPYXKAIOWIEW Cpeabl, OCO3HAHUEM
rJ100aJbHOTO XapakTepa SKOJOTMUECKUX MPOOJIeM U MyTe UX pelieHus;

8) ajanTanus K U3MEHAIIMMCSH YCJIOBHAM COLUMAJIBLHON U NMPHUPOAHOM
cpeabl:

TFOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIETCHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTDh, B TOM YHCIIE
YMEHUE YUYUTHCS y JPYTrux JIOJIed, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopmynupoBaTh UEH, MOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(PUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUNH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbI€ pElIeHUs] U JeUCTBUS, (GOPMYIUPOBATH U OIEHUBATh PUCKU U
MOCIEACTBUSA, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEpPCAJbHBIC yqeﬁnme I[CﬁCTBPISI

ba3oBble jornueckue aeiicTBus:

e BBUIBJISITh U XapaKTE€PU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHHM MEXIYy MOHATUIMHU, (POPMYIUPOBATH
ONpPEAECICHUS] TOHATHM, YCTAHABIMBATHh CYHIECTBEHHBIM  IPU3HAK
KJaccupuKauu, OCHOBaHHUSA [Jisi OOOOIIEHHS U CpPaBHEHHS, KPUTEPUU
IIPOBOIMMOTO aHAJIN34;

e BOCHpPUHUMATH, (GOPMYIUPOBATH U  MOPeoOpPa3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIE U OTpHULIATENIbHbIC, €JUHUYHBIC, YacTHbIE U OOIIHeE,
YCJIOBHBIE;



BBISBIITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAOIIOAEHUSX U YTBEPKIACHUSX,
nmpeiaratb ~ KpUTEpUM  JUISL  BBIABICHUS  3aKOHOMEPHOCTEM W
MIPOTUBOPEUNI;

JieNaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, NEIYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKJIFOUEHHUH 110 aHAJIOTUY;
pa30bupaTh JOKa3aTelbCTBA MATEMATHUECKUX YTBEPKIACHUMN (MPSAMBIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTU4ecKux (akToB, BBICTPAWBATh APIYMEHTALMIO, MPUBOAUTH
MIPUMEPHI U KOHTPIIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMNOCOO pelieHus: y4eOHOUM 3ajaun (CpaBHMBATh HECKOIBKO
BapUaHTOB pEUICHUs, BbHIOMpaTh HauOoJee MNOAXOASAIMMI ¢ Y4YETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKNe I[CﬁCTBPISII

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEN0BATEIbCKUNA MHCTPYMEHT IO3HAHUS,
(dbopmynHpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUHe, MpodiieMy,
CaMOCTOSITEJIbHO yCTaHaBIUBaTh HCKOMOE U JaHHOE, (OpMUPOBATH
TUNIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIMI0, MHEHHE;

MPOBOJIUTh MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOKHBIN
AKCHEPUMEHT,  HEOOJIbIIOE  HCCIEAOBAaHME MO  YCTAHOBJICHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro oOOBEKTa, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOH;

CaMOCTOSITEIbHO (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pE3yJbTaTamM
MPOBEAEHHOTO HAOJIOACHUS, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIEHMIA;

MIPOTHO3UPOBATh BO3MOKHOE pPAa3BUTUE IIpollecca, a TAaKKE BBIIBUTATh
MPEIOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M U30BITOYHOCTh HH(OpMalMM, JTaHHBIX,
HEOOXOUMBIX /IS PEILICHUS 3a/1auu;

BBIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH
MH(pOpMAIINIO Pa3IUUHBIX BUJOB U (POPM MpeCTaBIICHHUS;

BBIOMpaTh (QopMy TNpeAcTaBiIeHUS HHPOpMAMM U WUIIOCTPUPOBATH
pelaeMble 3ajlaud CXeMaMM, JuarpaMMaMH, HHOW Tpauko ©u HUX
KOMOMWHAITHSIMU,

OLICHUBATh HAAEKHOCTh HMH(DOpMALMM O KPUTEPHUSM, MPEITIOKEHHBIM
yauTeNneM Wik chopMyJIUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBLHLIC yqeﬁnme I[CﬁCTBPISI:



BOCIIpUHUMATh U  (HOPMYIHPOBATh CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMH M LIEJISIMU OOIIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peIIeHUs 3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0ji€ 00CY>KJI€HHUSI 3a/1aBaTh BOMPOCHKI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, peraeMon 3a7auu, BHICKa3bIBaTh UJIEU, HAIICIICHHBIE HA TOUCK
pEelIeHUs, COIMOCTaBIATh CBOU CYXIEHUS C CYXICHHSIMU JPYTUX
YYaCTHUKOB JAHanora, oOHapyXKMBaTh pa3judyve U CXOACTBO IMO3UIIUH, B
KOpPpEKTHOU (popMe popMyIupoBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;
NpEACTaBIATh  PE3YJbTAaThl  pEIIeHHUs]  3aJayd,  OSKCIEPUMEHTA,
UCCIIEIOBAHUS,  TMPOEKTa,  CaMOCTOATENIbHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUS ¢ YYETOM 3aj1au MPE3CHTAIMU U OCOOEHHOCTEN ayIUTOPUU;
MOHUMAaTh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVUBUAYaIbHOW palOOThl MpU pPEHIEHUH Y4YEOHBIX MaTeMaTHYECKUX
3amay;

MPUHUMATH 1€1b COBMECTHOM NIESITEIHbHOCTH, IJIAHUPOBATH OPraHU3AINIO
COBMECTHOM pPabOThI, pacmpeacisaTh BHABI pPadOT, JIOrOBapUBATHCH,
o0cyXaaTh MpoLeCC U pe3ysIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBAaTh B TIPYyHmHoBbIX Qopmax paboTel (0OCyxkaeHus, OOMEH
MHEHHUSIMHU, MO3TOBBI€ IITYPMBI W JIPYTHE), BBINOJHATH CBOI YacThb
paboThI U KOOPJUHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMU KOMaHbI,
OIICHUBAaTh Ka4e€CTBO CBOETO BKJaJa B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUSI.

PerHﬂTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁﬂble I[CﬁCTBPISI
CaMoopraHmaunﬁ:

CaMOCTOSITEJILHO COCTaBJISITh IUIAH, aJTOPUTM PEIICHUs 3a1aud (WU ero
4acTh), BBIOMpaATh CHOCOO PEIICHUS ¢ Y4ETOM HMEIOIIHNXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(OpMaIIHH.

CaMOKOHTpOJH), 3MO].IHOH3JILHLIﬁ HHTEJJICKT:

BIIaJIETh crmoco0amMy  CaMOIPOBEPKH, CAMOKOHTpOJIS mporecca u
pe3yJibTaTa peIIeHUs MaTEMATUYECKOW 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPH PELHICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH IMOCTABICHHOW LIEIIN
U YCIIOBUSIM, OOBSICHITH MPUUMHBI JOCTHKECHUS WM HEJIOCTUKEHUS LIEIIH,
HaxXOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce oOydYarolmuiics TMOJMYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yucsia v BBIYHCTICHUSA

BoinonHsATh, couyeTass yCTHbIE W TMHUCbMEHHbIE MPUEMBI, apudMEeTHUYECKUE
JEUCTBUS C PAllMOHATBHBIMU YUCIIAMU.

HaxonuTh 3Ha4YeHUsT YHUCIOBBIX BBIPAXKEHUMN, MPUMEHSITh pPa3zHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUU, COJEpKaIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexonuth OoT OHOM (OPMBI 3alUCH YHCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTHU B 0€CKOHEUYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YHOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BbINOTHATS NPUKUJIKY U OLEHKY Pe3yIbTaTa BBIUUCICHUM, OLICHKY 3HAUEHUM
YHUCJIOBBIX BbIpaKEHUW. BBIMOMHATH HEUCTBUA CO CTENEHSIMU C HATypalbHBIMU
MOKa3aTEeIsIMH.

[IpuMeHsAT,  NOpU3HAKK  JACIUMOCTH,  Pa3l0oXKEHUE Ha  MHOXUTEIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYUH, MPONOPIHOHATBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yAbTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTpaHUYEHU, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpruBaeMbIX 0OBEKTOB.

AnredOpanvecKue BbIPAKCHUS

Hcnonwp3oBaTh anreOpanvyeckyro TEPMUHOJIOTHUIO U CHUMBOJUKY, NMPUMEHSThH
e€ B IpoLecce OCBOEHUs y4eOHOro MaTepurara.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXKEHUN MpU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHusi  1€JIOTO  BBIPAXXEHUS B MHOTOWICH
MIPUBEJICHHEM MTOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATS yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrO4JIeHa Ha
MHOTOYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMbI U KBaJipaTta pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHHMSI 3a CKOOKM OOIEero MHOXKUTENS, TPYNINUPOBKU ClIaraeMbiX,
pUMeHeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpuMensaTh npeodpa3zoBaHUsi MHOTOWICHOB ISl PEIICHUS] Pa3IMUHbIX 3a/1a4
13 MaTEMAaTHUKHU, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnonp3oBaTh CBOMCTBa CTENEHEH C HATypaldbHBIMU MOKa3aTEJSIMU IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemars nuHENHbIE ypaBHEHHS C OJHOW IIEPEMEHHOW, NMPUMEHAS IMpaBUia
nepexojia OT UCXOAHOTO YpaBHEHUSI K paBHOCWIbHOMY eMy. [IpoBepsaTh, ABisieTCs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensThs rpaduueckue METOIbI MPU PEIICHUU JIMHEUHBIX YPAaBHEHUN U UX
CHUCTEM.

[logObupars mnpuMepsl TaAp YHCEN, SBISIOMIUXCA PEIICHUEM JIUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadUK JTUHEWHOTO YpaBHEHUS C
JIByMsl TEPEMEHHBIMHU, MOJB3YSICh T'papUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHS.

Pemiath cuctembl ABYX JIMHEHMHBIX YpaBHEHUM C IByMsI IEPEMEHHBIMU, B TOM
yucie rpadguiecku.

CoctaBisiTh M peliaTh JTUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHM TI0 VYCJIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTYyYCHHBIN pe3yJbTarT.

DyHKUUHA

N300paxaTh HA KOOPJAUHATHOU MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI, 3aMMCHIBATH YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTU TOYKH IO 3aJJaHHBIM KOOpJMHATAM,
cTpouTh rpaduku TuHeUHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuchiBaTh C MOMOIIBIO (YHKIIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHE, I[€HA, KOJIMYECTBO, CTOMUMOCTD,
MPOU3BOIUTENLHOCTD, BpEMSsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduueckuit cnoco0 MpeacTaBiIeHUS W aHaIU3a WHOOpPMAaINH,
U3BJIEKATh U UHTEPHPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YIIbTATHI:

Ymucsia v BBIYHCICHUSA

Hcnonp3oBaTh HauyadbHbIE MPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX
qyuces IJi1 CPAaBHEHUS, OKPYTJICHUSI U BBIUMCIICHHUM, N300pakaTh IEUCTBUTEIbHbBIC
YHMCJIa TOYKAMUA HA KOOPJAUHATHOM MPSIMOM.

[IpuMensaTs noHsATHE apUPMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKyJATOP, BBHIMOJHITH
npeoOpa3oBaHus BBIPAXKEHUM, COJAEpKAIMX KBaJApPaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEW.



Hcnonp3oBaTh 3anmucy OOJIBIIMX U MAJIBIX YKMCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneHei uncia 10.

AnredOpanvecKue BbIPAKCHUS

[IpuMeHSAT, TMOHATHE CTENEHH C 1EJbIM TO0Ka3aTeleM, BbBINOJIHATh
npeoOpa3oBaHus BRIPAXKEHU, COIEPIKALTUX CTENIEHHU C LIEJIBIM [TOKa3aTeIeM.

BbINOTHATh TOXKJIECTBEHHBIE NMPEOOPa30BaHUS PALMOHATIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U alre0panyecKuMu Jpo0sMu.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKUTEIIHN.

[TpumensTh IpeoOdpa3zoBaHus BHIPAXKEHUM JIsl pELICHUS PAa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallUOHAJbHBIE ypaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

IIpoBOaUTE MpOCTENUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM ypaBHEHUMU, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MpeACTaBlIeHU (yCTaHABIUBATh, UMEET
7Y ypaBHEHUE WJIM CHUCTEMa YPaBHEHUH PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npodee).

[lepexonuth OT cioOBeCHON (HOPMYIHMPOBKU 3ajauu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WJIM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4H MOJIYYEHHBIN PE3ybTaT.

[IpuMeHsATH, CBOWCTBAa YHCIOBBIX HEPABEHCTB JII CpPaBHEHUS, OICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M HMX CHUCTEMBI, JABaTh
rpaMyecKy0 WUIIOCTPAllUI0 MHOKECTBa pPEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUHA

[lonuMaTs ¥ KCMONAB30BaTh (PYHKIMOHAIBHBIE MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUCHUs), ONMPEACNsITh 3HaueHHEe (DYHKIUM MO 3HAYECHUIO
apryMeHTa, OnpeJessTh CBOMCTBA (DYHKIUU 10 €€ rpaduKy.

Crtpouth rpaduku 3J1eMeHTapHbIX PYHKINUN BUIA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBON
dbyHKkImMu 1o e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce oOydaromuiicsi MOJMYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YIIbTATHI:

Ymucsia v BBIYHCICHUSA

CpaBHUBATH U YIOPSAIOUYUBATH PALlMOHAIIbHBIC U UPPAllMOHATBHBIE YHCIIA.

Boinonusate apudmeTHueckue JEHUCTBHS C palMOHAIbHBIMU YHCIIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBbIE TMPUEMBI, BBIMOJHITH BBIYUCICHUS C
UppaIMOHATBLHBIMU YUCIaMHU.



HaxonuTe 3HauYeHWsT CTENEHEM C MEIbIMH MOKA3aTEIsIMU W KOPHEM,
BBIUKCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUI.

OKpyrasTh JEUCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUIAKY pe3yJibTaTa
BBIUKMCJIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUM.

YpaBHeHUsl 1 HEPABEHCTBA

Pemate nuHENHBIE W KBAJAPATHBIE YPAaBHEHHUS, YPABHECHMS, CBOASIIMAECS K
HUM, MPOCTENITINE TPOOHO-pAIMOHATBHBIE YPABHEHUS.

Pemate cucreMmsl ABYX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemate TekcTOBBIE 3ajaud  aareOpanuecKMM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

IIpoBOaUTE MpOCTENUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM ypaBHEHUMU, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MpeACTaBlIeHU (yCTaHABIUBATh, UMEET
1 ypaBHECHUE WM CUCTEMA YPABHEHUW DPEUICHHS, €CIU HUMEET, TO CKOJBKO, U
npodee).

Pemiate nuHelHbIEe HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBAa, HU300paxkatTh
pELIEHNE HEPABEHCTB HA YHWCIOBOW NPSAMOM, 3alMCHIBATH PELICHUE C MOMOLIBIO
CHMBOIJIOB.

Pematp  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOU IPSAMOM, 3aIIMCHIBATh PEIIEHUE C MOMOLIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHbBIX 3a1a4.

DyHKUUHA

Pacno3naBath (YHKIMKM U3Y4EeHHBIX BUJIOB. [loka3piBaTh CcXEeMaTHYECKU

pacnoioKeHHe Ha KOOPJMHATHOM IIOCKOCTU TpaduKoB pyHKUUN BUOA: ¥ = kx, y
=Jhx+b y=kik y=ax2 +bx + ¢ y=x3, y=13x y = |x|, B 3aBucHMOCTH OT
3HaYeHUH KOA()PUIIMEHTOB, OMKUCHIBATH CBOMCTBA (D YHKITUH.

Crpouth M n300pakaTh CXeMaTUUYECKU rpadUKd KBAaJAPATUUHBIX (DYHKIUA,
OMUCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIHMA MO UX TpaduKam.

Pacno3naBath KBagpaTHUHYHO (PYHKIHIO 1O GopMysie, MPUBOIUTh TPUMEPHI
KBaJpaTUYHBIX (DYHKIUNA U3 peaibHOU KU3HH, PU3UKU, TEOMETPHUHU.

Yuc/i0BbIE MOCIEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apuMETHUYECKYI0 U TE€OMETPUYECKYI0 MPOTPECcCUH MpH
pa3HBIX crIoco0ax 3a1aHusl.

BbIlONMHATS  BBIYMCIAEHUS C UCIHOJb30BaHMEM (OpMyn n-ro 4YiieHa
apupMeTHIECKON U TEOMETPUUECKON MPOTPECCHii, CYMMbI NMEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAWHATHOU
MJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMU IOCIEIOBATEILHOCTSIMU, B TOM
4ucie 3aJja4u U3 peaabHOM KU3HU (C UCIOJIb30BAHUEM KAIbKYISATOPA, HUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v BerurciieHus. PanimoHanbpHbIe 75 1 bubmnorexa [JOK
quciia https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
2 AJIreOpanecKue BIpakceHus 27 ! https://m.edsoo.ru/7f415b90
Bbubnuoreka [JOK
3 ¥ PaBHCHHS! H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
Bbubnuoreka [JOK
4 Koopmmatst u rpaguicu. Dyniciin 24 ! https://m.edsoo.ru/7f415b90
Bbubnuoreka [JOK
> losToperne 1 0Gobmene 6 3 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 7 0




8 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Bbubnuoreka [JOK
1 UYucna u Belunciienus. KBajgpaTrHele KopHU 15 hitps-//m.cdsoo.ru/7f41 7af8
) Uucna u BerauciacHus. CTEIeHb ¢ [EIbIM 7 Bbubnuoreka [JOK
IOKa3areneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPAKEHHUS. 5 1 bu6mmoreka [JOK
KBanpaTHslii TpéxueH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPAKEHHUS. 15 1 bu6mmoreka [JOK
Anrebpanyeckast ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBaapaTHbie bu6mmoreka [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bu6mmoreka [IOK
6 . 13
ypaBHEHU I https://m.edsoo.ru/7f417af8
Bbubnuoreka [JOK
. 1
7 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 12 hitps-//m.cdsoo.ru/7f41 7af8
Bubnuoreka [JOK
8 DyHKLHH. OCHOBHEIC HIOHATHS > https://m.edsoo.ru/7f417af8
Bbubnuoreka [JOK
? Dynxumn. qucnossie pyrKumn ? https://m.edsoo.ru/7f417af8
Bubnuoreka [JOK
10 HosToperme n 0bobmenne 6 3 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 7 0




9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrtpoabnbie | IlpakTnueckue
NpOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JleicTBuTeIbHbIC 9 bubmuorexa [JOK
4qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM NEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
Bbubnuoreka [JOK
. 1 1
4 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7#419d08
Bbubnuoreka [JOK
1 1
> Oymxuin 6 https://m.edsoo.ru/7f419d08
Bbubnuoreka [JOK
6 HucnoBble OCIEN0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/7419d08
7 [ToBTOpEHue, 0600IIeHNE, CUCTEMATHU3AIHS 18 3 Bbubnuoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos JIEKTPOHHbIE
0 ara udppoBbI
Jlj;n Tema ypoka Bcero Konrpoabuie | Mpakririeckite iiyqeﬂml :)Iﬁlil:ll;?)Ba:eﬂbele
padoThI padoThI pecypesI
1 IToHATHE panMOHAIBHOIO YKCIIA 1
) Apudmernueckue 1eHCTBUS C 1
panroHaTbHBIMU YHCIIaAMHU
3 Apudmernueckue 1eHCTBUS C 1
panroHaTbHBIMU YHCIIaAMHU
4 Apudmernueckue 1eHCTBUS C 1
panroHaTbHBIMU YHCIIaAMHU
5 Apudmernueckue 1eHCTBUS C 1
panroHaTbHBIMU YHCIIaAMHU
6 Apudmernueckue 1eHCTBUS C 1
panroHaTbHBIMU YHCIIaAMHU
7 CpaBHeHue, ynops0UuBaHUE 1
panMoHaIbHBIX YUCET
2 CpaBHeHue, ynopsa0uuBaHue |
panMoHaIbHBIX YUCET
9 CpaBHeHuE, ynops0UuBaHUE |
panMoHaIbHBIX YUCET
10 Crenenb ¢ HaTypaJIbHBIM 1 bubmmoreka [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f4211de
1 Cremnenb ¢ HATYpaJIbHBIM 1 bubmmoreka [JOK
[IOKa3aTesieM https://m.edsoo.ru/7f421382




Crenens ¢ HaTypajabHBIM

Bubnuoreka [JOK

12 [IOKa3aTeieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJIbHBIM bubmmoreka [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypajabHBIM
[IOKa3aTeeM
15 Perienne oCHOBHBIX 3334 Ha Apo0H,
IIPOLIEHTHI U3 peaJIbHOM MPAKTUKH
16 Perienne oCHOBHBIX 3334 Ha Apo0H,
IIPOLIEHTHI U3 peaIbHOM MPAKTUKH
17 Perienne oCHOBHBIX 3324 Ha Apo0H,
IIPOLIEHTHI U3 peaIbHOM MPAKTUKH
13 Pemienne oCHOBHBIX 3334 Ha Apo0H,
IIPOLIEHTHI U3 peaIbHOM MPAKTUKH
19 [Ipu3Haky JeIUMOCTH, Pa3ioKEHUs
HA MHOKUTENH HAaTypaJIbHbIX YHCET
20 IIpu3Haky OeIUMOCTH, Pa3IoKEHHUS
HA MHOKUTENH HAaTypaJIbHBIX YHCET
71 Peanbuble 3aBucumoctu. Ilpsamas u
oOparHasi MPOMOPIIUOHATBHOCTH
2 Peanbuble 3aBucumoctu. Ilpsamas u
oOparHasi MPOMOPIIUOHATBHOCTH
73 Peanbuble 3aBucumoctu. Ilpsamas u
oOparHasi MPOMOPIUOHATBHOCTH
24 Peanbuble 3aBucumoctu. Ilpsamas u
oOparHasi MPOMOPIUOHATBHOCTH
)5 KonTtposnpsHas paboTa o teme

"PanmoHanpHbie yncia'




Bbubnuoreka [JOK

26 byKBEHIbIC BHIpAKCHIS https://m.edsoo.ru/7f41feec
27 DopMmyisl
28 Dopmyisl
29 [lepemennsbie. JlomycTrmble 3HaYEHUS
MEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBI:pa)KI;HHﬁ, paCKpl}:IKTI/Ie CKOOOK U bubmmorexa LOK
HpUBEICHUE TIOTOBHBIX ClAraeMBIX https://m.edsoo.ru/7f41fafa
[IpeoOpazoBanre OYKBEHHBIX
31 BBI:pa)KI;HHﬁ, paCKpl}:IKTI/Ie CKOOOK 1 bubmorexa [TOK
e https://m.edsoo.ru/7f41£fd70
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAKECHUH, PACKPBITHE CKOOOK U
MIPUBEACHUE MTOOOHBIX CaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXKCHUH, PACKPBITHE CKOOOK U
MPUBEACHUE MTOTOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATypaIbHBIM bubmmoreka [JOK
IOKa3areneM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATypaIbHBIM bubmmoreka [JOK
IOKa3areneM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATypaIbHBIM bubmmoreka [JOK
IOKa3areneM https://m.edsoo.ru/7f4218be
bubmmoreka [JOK
37 Miorowerer https://rn.edsocl)_.lru/7f42276e
38 MHorousneHsl bubmorexa [IOK

https://m.edsoo0.ru/71422930




CnoxeHue, BBIUUTAHUE, YMHOKEHHE

Bubnuoreka [JOK

39 MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubmmoreka [JOK
MHOTOUYICHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubmmoreka [JOK
MHOTOUYICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTAHUE, YMHOKEHHE Bubnuoreka [JOK
MHOTOUYICHOB https://m.edsoo.ru/7f423182
13 DopMyIbl COKpaIEHHOTO bubmmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpaIEHHOTO bu6mmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpaIIEHHOTO bubmmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpaIEHHOTO bubmmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKpaIEHHOTO bubmmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
43 PasnoxxeHne MHOrO4ICHOB Ha Bbubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 PaznoskeHre MHOTOYICHOB Ha bubmuorexa [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoskeHre MHOTOYICHOB Ha bubmuorexa [JOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOrO4wieHOB Ha
MHOXHUTEIHN
5 KonTtposnpsHas paboTa o teme

"Anrebpanyeckue BbIpaxeHus"




YpaBHeHuUe, paBuia

53 npeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHUU
JIuHeliHOE ypaBHEHME C OTHOMI
54 [IEPEMEHHOM, PEIICHNUE JTUHENHBIX
YpaBHEHUH
JIuHeliHOE ypaBHEHME C OTHOMI
55 [IEPEMEHHOM, PEILICHNUE JTUHENHBIX bubmorexa [TOK
o https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuHeliHOE ypaBHEHME C OJHOMI
56 [IEPEMEHHOM, pelICHUE TUHEHHBIX
YpaBHEHUH
57 Pemenne 3a1a4 ¢ MOMOIIBIO Bbubnuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
53 Pemenne 3a1a4 ¢ MOMOIIBLIO Bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenne 3a1a4 ¢ mOMOIILIO Bubnuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenne 3a1a4 ¢ MOMOIILIO Bubnuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f420ebe
61 JIuneitHoe ypaBHEHUE C IBYMs bubmmoreka [JOK
MIEPEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢32
2 JIuneitHoe ypaBHEHUE C IBYMs bubmmoreka [JOK
NIEpEMEHHBIMH H €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JIMHEHHBIX YpaBHEHUI bubmmoreka [JOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JIMHEHHBIX YpaBHEHUI

C ABYMs IICPCMCHHBIMHA




Cucrema ByX JIMHEHHBIX YpaBHEHUI

63 C IBYMs IEPEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX YpaBHEHUN
C IBYMs IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEHUI bubmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEHUI bubmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHUI bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHUI
71 Pemenue cucreM ypaBHEHUI
7 KonTtponpsHas paboTa 1o teme bu6mmoreka [IOK
"JIuHelHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsmMoi bubmorexa [TOK
https://m.edsoo.ru/7f41de76
bubmmoreka [JOK
7 HHeroBbie MpoMeKyTiH https://m.edSO(I)_.Iru/7f41dff2
75 Yucnossie MPOMEKYTKU
76 Paccrosinue Mex 1y IByMsi TOUKaMHU
KOOPAMHATHOU NPSIMOM
77 Paccrosinue Mex 1y IByMsi TOUKaMHU
KOOPAMHATHOU NPSMOU
73 [IpssmoyronpHas cucreMa KOOpAUHAT bubmmoreka [JOK
Ha IUJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyrosnbpHas cucreMa KOOpAUHAT bubmmoreka [JOK
Ha IUJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK




bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukoB, 3a1aHHBIX

Bbubnuoreka [JOK

81
bopmymnamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
23 Yrenue rpaukoB peanbHBIX bu6mmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
’4 Yrenue rpaukoB peanbHBIX
3aBUCUMOCTEN
Bbubnuoreka [JOK
IT
83 OHATHE PyHILHH https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIIIN
. . bubmuorexa [JOK
87 Cofictsa pynicunii https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
88 Cofictsa pynicunii https://m.edsoo.ru/7f41f1fe
Bubnuoreka [JOK
Tutei
89 uheiias Qynius https://m.edsoo.ru/7f427282
Bbubnuoreka [JOK
Tutei
%0 uheiias Qynius https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka ITuHEHHON bubmmoreka [JOK
GbyHKITII https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka ITuHEHHON
GbyHKITII
93 I'padux pyHkImm y =x|
94 I'padux pyHkmm y =x|
95 KonTtposnpsHas paboTa 1o teme bubmmoreka [JOK

"Koopaunats! u rpaduku. OyHkuuu"

https://m.edsoo.ru/7f41150a




/ Beepoccuiickas mpoBepovHast
pabota

96 HroroBas kKoHTpoOJIbHAS paboTa / 1 bubmuorexa [JOK
Bcepoccuiickast mpoBepouHast paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

97 METOJIOB Kypca 7 Kiacca, 00o0IeHue 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

98 METO0B Kypca 7 Kiiacca, 00001eHne 1 Bubmzorexa LIOK

. P ’ https://m.edsoo.ru/7f429132
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
99 METOI0B Kypca 7 Kiiacca, 00001eHne 1 Bubmuorexa LJOK
o P ’ https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

100 METOJIOB Kypca 7 Kiiacca, 0000meHue 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

101 METOJIOB Kypca 7 Kiacca, 00o0IeHue 1 bubmorexa [IOK

o ’ https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOI0B Kypca 7 Kiiacca, 00001eHne 1 Bubmuorexa LJOK
o P ’ https://m.edso0.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




8 KIIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
°
Jlj;n Tema ypoka Bcero Konrpoabueie | Mpakririeckite i[:;:eﬂl/lﬂ :)Igl()l:ll;?;:l:enbﬂme
padoThI padoThI pecypesI
1 KBanpaTHblii KOpEHb U3 UUCIa 1 bubmorexa [TOK
https://m.edsoo.ru/7f42d452
bubmumoreka [JOK
2 [TonsiTue 06 UppaTMOHAILHOM YHCIIE 1 https://m.edSO(I)_.Iru/7f426aaa
3 JlecATUUHBIE TPUOIKECHUS 1
UppaLMOHAIBHBIX YHCET
4 JlecaTUUHBIE TPUOIKECHUS 1
UppaLMOHAIBHBIX YHCET
5 JleficTBUTENIbLHBIC YHCIIA 1
CpaBHeHME IEUCTBUTEIBHBIX YHCEI 1
CpaBHeHME IEUCTBUTEIBHBIX YHCEIT 1
2 Apudmernueckuii KBaapaTHBIN 1
KOPEHb
9 VYpaBHeHHe BUa X = a 1
10 CpoiicTBa apuPMeTHUECKUX 1 bubmmoreka [JOK
KBaJPaTHBIX KOPHEHN https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMeTHUECKUX 1 bubmmoreka [JOK
KBaJPaTHBIX KOPHEHN https://m.edsoo.ru/7f42d862
[TpeoOpa3oBaHme YUCIOBBIX
12 BBIPAXKCHUH, COJEPIKALLUX 1 bubmorexa [TOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeoOpa3oBaHue YUCITOBBIX 1 bubmmoreka [JOK




BBIPAKECHUH, COAEPKALLINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHue YUCITOBBIX

14 BBIPAXKCHUH, COJEPIKALLUX buommorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeoOpazoBaHme YUCIOBBIX
15 BBIPAXKCHUH, COJEPIKALLUX buommorexa LIOK
https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CreneHb C 1eIbIM MOoKa3aTeaeM bubmorexa [TOK
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3aMuch 4Kcla.
Pa3mepbl 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JIEMEHTAPHBIX YaCTHUIL 10 bubmmoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEIIbHOCTD MPOIIECCOB B
OKPYXaIOIlleM MUPE
13 CBolicTBa CTEIECHH C IEIBIM bubmuorexa [JOK
IMOKa3aTelieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIECHH C IEIBIM bubmuorexa [JOK
IOKa3aTelieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIECHH C IEIBIM bubmuorexa [JOK
IOKa3aTelieM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTEIECHH C IEIBIM bubmuorexa [JOK
IMOKa3aTelieM https://m.edsoo.ru/7f43599a
” CBolicTBa CTEIECHH C IEIBIM bubmuorexa [JOK
IOKa3aTelieM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuneH
24 KBanpathslii TpéxuneH




Paznoxenune kBagpaTHOTrO

Bubnuoreka [JOK

25 TpEXUIICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
%6 Pa3noxxeHue kBaspaTHOrO bubmmoreka [JOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTtponeHas paboTa 1o temam
27 "KBanparssle kopHH. CTeneHu. bubmorexa HOK
KpapatHbiii Tpexuich” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 AdreOpairiecicas Apodn https://m.edsocl)_.lru/7f4303 82
JlommycTuMble 3HaYEHHUS
29 MePEMEHHBIX, BXOSAIINX B
anreOpandeckue BbIpaKCHUS
JlommycTuMBble 3HaYEHHUS
30 MePEMEHHBIX, BXOAIINX B
anreOpandyecKkue BbIPaKCHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpanveckoit 1poou https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpauerne apobeit https://rn.edsocl)_.lru/7f430a8a
. bubmmoreka [JOK
33 Coxpamente apodei https://m.edsocl)_.lru/7f430f44
. bubmmoreka [JOK
34 Coxpauerne apobeit https://m.edsocl)_.lru/7f430f44
35 CnoxeHue, BBIUUTAHUE, YMHOKEHHE Bubnuoreka [JOK
U JeTieHue anredpandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BRIUUTAaHUE, YMHOKEHHE bubmmoreka [JOK
U JeTieHue anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUUTAHUE, YMHOKEHHE Bubnuoreka [JOK




U JeTieHue anrebpandeckux apooeit

https://m.edsoo.ru/7f4318c2

CnoxeHue, BBIUUTAHUE, YMHOKEHHE

Bbubnuoreka [JOK

38
U JeTieHue anrebpandeckux apooeit https://m.edsoo.ru/7f431a20
[Tpeo6pazoBanue aKeHU,

39 peobpasonarit BGHI; H;H bubmuorexa [JOK
CONCPHAIIIX AT COPAMICCKHC https://m.edsoo.ru/7f43259¢
apoou

0 [IpeoOpazoBanme BGLIpa)KeHMﬁ, BuGmorexa LIOK
CONCPHAIIIX AT COPAMICCKHC https://m.edsoo.ru/7f432736
apoou
[TpeobpazoBanue aKeHUl,

A1 peobpasoBarit BGHP i bubmuorexa [JOK
CONCPRAIIHX arebpateciie https://m.edsoo.ru/7f432736
apoou

4 KonTtposneHas paboTa 1o teme bubmmoreka [JOK
" Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36

13 K bubmuorexa [JOK

BANpaTHOC YpaBHerHe https://m.edsoo.ru/7f42¢ecla

44 q bubmuorexa [JOK

CHOTMHOC KBAAPATHOE YPasHEHHe https://m.edsoo.ru/7f42¢ecla
45 q bubmuorexa [JOK
CHOTMHOC KBAIPATHOE YPasHEHHe https://m.edsoo.ru/7f42¢ecla

46 dopmyna KOpHEH KBaJIpaTHOTO bub6mmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42£158

47 dopmyna KOpHEH KBaJIpaTHOTO bu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42{316

43 dopmyna KOpHEH KBaJIpaTHOTO bu6mmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4

bubmmoreka [JOK

49 Teopema Buera momrorexa I

https://m.edsoo.ru/7{42fef0




Bbubnuoreka [JOK

50 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHNH, CBOASIIUXCS K bubmumoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5 Pemenue ypaBHeHUH, CBOASIIUXCA K bubmmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocteiimme qpoOHO- bubmumoreka [JOK
paLMOHAIbHBIE YPABHEHHUS https://m.edsoo.ru/7f4328¢c6
54 [Tpocteiimme qpoOHO- bubmumoreka [JOK
paLrOHAIbHBIE YPABHEHHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBEIX 33124 C Bbubnuoreka [JOK
IIOMOILIBIO KBaIPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42£75¢
56 Penienne TeKCTOBEIX 33124 C Bubnuoreka [JOK
IMOMOILBIO KBaJPaTHbIX YPaBHEHUI https://m.edsoo.ru/7f42{816
57 KonTtponeHas paboTa 1o teme bubmumoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f43012
JIuHeliHOe ypaBHEHUE C IBYMs
58 NEepEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PELICHNs YpaBHEHUN B
LIENIBIX YUCIIAX
JIuHeliHOe ypaBHEHUE C IBYMs
59 NEepEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PELICHNs YpaBHEHUN B
LIENIBIX YUCIIAX
JIuHelHOe ypaBHEHUE C IBYMs
60 NEepEMEHHBIMH, €ro rpaduk,

IIPUMEPBI PELICHUS YPAaBHEHUN B
LIEJIBIX YHUCIIaX




61

Pemrenue cucrem IByX JIMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

62

Pewrenue cucrem IByX JIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

63

Pewrenue cucrem IByX JIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

64

IIpuMepsl perieHus cucreM
HEJIMHEUHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

65

IIpuMepsl perieHus cucreM
HEJIMHEUHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

66

I'paduueckast UHTEpIIpETAIIUS
YPaBHEHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckast UHTEpIIpETAIIUS
YPaBHEHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

Bbubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Perrenue TeKCTOBBIX 3a7a4 C
IIOMOILIBIO CUCTEM YPAaBHEHUI

69

Perrenue TeKCTOBBIX 3a7a4 C
IIOMOILIBIO CUCTEM YPABHEHUI

70

Perrenue TeKCTOBBIX 3a7a4 C
IIOMOILIBIO CUCTEM YPABHEHUI

71

qI/ICJIOBBIe HepaBeHCTBa H UX
CBOICTBa




YucnoBwie HCPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOH TepeMeHHOI
74 JIlunelinble HEpaBEHCTBA C OAHOM bubmmoreka [JOK
MEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42c692
75 JIuneiiHble HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42c840
76 JIuHeliHbIE HEPaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOM NEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOM NEPEMEHHOMN U UX PELLICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEIICHUE
N300pakenue pemeHus TMHEHHOTO
Bbubnuoreka [JOK
80 HEPABEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMO
N300pakenue pemeHus TMHEHHOTO
Bbubnuoreka [JOK
81 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMO
KonTtponpsHas paboTa 1o remam
82 "HepaBenctBa. CucreMbl
ypaBHeHui"
bubmmoreka [JOK
83 [TousiTue pyHKIUU 1
https://m.edsoo.ru/7f433¢c12
%4 OO6nacTh onpeaeneHuss 1 MHOKECTBO bubmmoreka [JOK

3HaYeHUN QYHKIUU

https://m.edsoo.ru/7f433d84




85 CrniocoObI 3a1aHus PYHKITHIA
86 I'padux GpyHKIIIN
g7 CaoiicTBa (hyHKIMH, UX
otoOpakeHue Ha rpaduke
28 Urenue 1 noctpoeHue rpauKoB
byHKIII
29 [Tpumeps! rpadukoB GyHKIIUH,
OTpaXKaroIIMUX pealbHbIE IPOLECCHI
DYHKIIUM, ONMMCHIBAIOIINE IPSIMYIO U
90 06};{21;:{}/}0 HpOHOpL[I/I;Il{aHLHiIe o bubmorexa HOK
3aBUCHMOCTH, X rpaduKH https://m.edsoo.ru/7f434bbc
91 I'unepOona
bu6mmoreka [JOK
72 Pinepbona https://rn.edSO(I)_.Iru/7f4343e2
bubmumoreka [IOK
73 Ppaduic bymicuinit y =x* https://m.edSO(I)_.Iru/7f434572
OyHkIMu y =x%, y=x%, y= VX, y =
94 |x|};q;p:l¢m:]ec1<o’e};)eme’ﬂie ’y bubmorexa HOK
o . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CHCTEM YpaBHEHHMA
IToBTOpEHNE OCHOBHBIX MOHATUH U
BeepoceHiickas npoBepouHas https://m.edsoo.ru/7f4371aa
pabota
Hrorosas koHTpoJbHas padoTa /
96 Bcepoccuiickast mpoBepo4Hast bubmorexa HOK
pabota https://m.edsoo.ru/7f434eb4
97 IloBTOpEHNE OCHOBHBIX MOHATUN U




METO/I0B KypcOB 7 U 8 KJIacCoB,
o0o01ieHne 3HaHUK

[ToBTOpEHNE OCHOBHBIX TOHATHI U

Bbubnuoreka [JOK
98 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
Ny https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Bbubnuoreka [JOK
99 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Bbubnuoreka [JOK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Bubnuoreka [JOK
101 METO/I0B KypcOB 7 U 8 KJIacCoB, 1
. https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Bbubnuoreka [JOK
102 METO/I0B KypcOB 7 U 8 KJIacCoB, 1
. https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KITIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne aTa ngposbie
n/n Tewa ypoxa Bcero Konrpoarbie | Tpakrisieciie §3y‘leﬂl/lﬂ :)Iﬁl;l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
PammmonansHbie yncaa,
1 HUpPALMOHAIIBHBIE YUCIIA, KOHEYHBIE U 1
OecKOHEeUHbIE AECATUYHBIC POOU
MHOXeCTBO IeHCTBUTEIIHHBIX YHCEIL,
2 JNIEUCTBUTENBLHBIC YU CIA KaK 1
OecKOHEeUHbIE AECATUYHBIC POOU
B3auMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEXY MHOYKECTBOM JIECTBUTEIIBHBIX 1
YKCENl U MHOXKECTBOM TOYEK
KOOPAMHATHOU NPSMOK
CpaBHeHUE IEHCTBUTENBHBIX YHUCEI,
4 apupMeTHIeCKre NeHCTBUS C 1
JNEUCTBUTEIBbHBIMH YUCIIAMU
5 [TpubnmxEHHOE 3HaYCHNE BEIUYHHBI, 1
TOYHOCTb MPUOIKEHUS
OxpyriieHue yucen 1
OxpyriieHue yncen 1
2 [Ipukuaka v OLEHKa Pe3yabTaTOB 1
BBIYMCIIEHUI
9 [Ipukuaka v OLEHKa Pe3yabTaTOB 1
BBIYMCIIEHUI
10 JIuneliHoe ypaBHeHMe. Penenue 1 bu6mmorex LHOK




YPaBHEHUH, CBOIAIIMNXCA K TUHEUHBIM

https://m.edsoo.ru/7f43bf66

JIuneliHoe ypaBHeHue. Pemenue

1 YPaBHEHUH, CBOIAIIMNXCA K TUHEUHBIM
KBagparuoe ypaBHeHue. Pemenne
12 ypaBIfeHHﬁ, c}g)o;[ﬁmnxcsl K bubnnorexa LIOK
KBaZpATHDIM https://m.edsoo.ru/7f43c542
KBagparuoe ypaBHeHue. Pemenne
13 ypaBIfeHHﬁ, c}g)o;[ﬁmnxcsl K bubmiorexa LIOK
KBaZpATHDIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs bromorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBanpaTHble ypaBHEHUs bubmmorexa LOK
https://m.edsoo.ru/7f43¢c3d0
IIpuMepsl perieHus: ypaBHEHU M
16 TpeTbel U YETBEPTOU CTEIICHEU
pa3ioKEHUEM Ha MHOKUTEIN
IIpuMeps! perieHus: ypaBHEHU N
17 TpeTbel U YETBEPTOU CTEIICHEU
pa3ioKEHUEM Ha MHOKUTEIIN
13 Pemienune 1poOGHO-paIiMOHAIBHBIX bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemienune 1poOGHO-paIIMOHAIBHBIX bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 3a7a4
anreOpandeckuM METOJIOM
71 Pemrenue TeKCTOBBIX 3a7a4
anreOpandeckuM METOI0M
22 Pemrenue TeKCTOBBIX 3a7a4




anreOpandeckuM METOI0M

KonTtponpsHas paboTa 1o teme

23 "YpaBHEHMSI C OAHOM IIEPEMEHHOMN"
24 VYpaBHeHuUE ¢ 1ByMSs IEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
’5 VYpaBHeHuUE ¢ 1ByMSs IEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema AByX JIMHEHHBIX y.I'Z)aBHCHI/II‘/JI
C IBYMs IEPEMEHHBIMU U €€ pellIeHUE
27 Cucrema 1ByX JTMHENHBIX }ff)aBHeHHﬁ
C IBYMs IEPEMEHHBIMU U €€ pellIeHUE
73 Cucrema AByX JIMHEHHBIX YpaBHEHUN
C IBYMs IEPEMEHHBIMU U €€ pellIeHue
29 Cucrema ByX JTMHENHBIX }{PaBHeHHﬁ
C IByMs IEPEMEHHBIMU U €€ pellIeHue
Pemenue cuctem B aBHECHUH,
30 OJIHO U3 KOTOPBIX nn}zegioe, a ipyroe bubmorexa HOK
— Bropoii creneHu https://m.edsoo.ru/7f43d23a
Pemenue cucrtem B aBHECHUIA,
31 OJIHO U3 KOTOPBIX nn}llixegioe, a apyroe bubmorexa [TOK
— Bropoii creneHu https://m.edsoo.ru/7f43d55a
Pemenue cucreM AByX ypaBHEHUI],
32 OJHO U3 KOTOPBIX JINHEHHOE, a PYroe
— BTOpPOM CTEIIEHU
Pemenue cucreM AByX ypaBHEHUI],
33 OJIHO U3 KOTOPBIX JUHEIHOE, a Ipyroe
— BTOpPOM CTEIIEHU
34 I'paduueckast UHTEpIIpETAIIUS




CUCTEMBI YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

Pemrenue TeKCTOBBIX 3a7a4

35
anreOpandeckuM crocooom
36 Pemnrenue TeKkCTOBBIX 3a1a4
anreOpandeckuM Crocooom
37 KonTtponpsHas paboTa 1o teme
"CucreMbl ypaBHEHUI"
18 YucnoBble HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bu6mmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuneiiHble HEPaBEHCTBA C OJTHOM bubmmoreka [JOK
IIEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f43af08
A1 JIuneiiHble HEPaBEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEPaBEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f43af08
13 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PELICHUE
44 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PELICHUE
45 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PELICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX bubmmoreka [JOK
peueHne https://m.edsoo.ru/7f43b098
47 KBanpaTtHble HEpaBEeHCTBA U UX bubmmoreka [JOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBanpaTHble HEpaBEHCTBA U UX

Bubnuoreka [JOK

48 peueHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBEeHCTBA U HX
pelieHne
50 KBanpaTHble HepaBEeHCTBA U HX
pelieHne
I'paduueckas uHTEpIpEeTALINL
51 HIe)pg)BeHCTB u CI/ICTSMpHep:BeHCTB C bromorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMSI IEPEMEHHBIMHU
I'paduueckast UHTEpIIpETAIIUS
52 HEPaBEHCTB M CUCTEM HEPAaBEHCTB C
JBYMSI IEPEMEHHBIMHU
53 KonTtposnpsHas paboTa 1o teme
"HepaBencrsa"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAWHATHI BEPIIUHBI bubmmoreka [JOK
napaboJIbl, 0Ch CHUMMETPUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
[Tapabona, KOOpAWHATHI BEPIIUHBI bubmmoreka [JOK
58
napaboJIbl, 0Ch CHUMMETPUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAWHATHI BEPIIUHBI bubmmoreka [JOK
napaboJIbl, 0Ch CHUMMETPUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIINHBI bu6mmoreka [JOK

napaboJIbl, 0Ch CHUMMETPUH 1apadoJIbl

https://m.edsoo.ru/7f43a3le




[Tapabo:a, KOOpAWHATHI BEPIIUHBI

Bubnuoreka [JOK

61 napaboJIbl, 0Ch CHUMMETPUH 1apadoJIbl https://m.edsoo.ru/7f43a526
& [Tapabona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CHUMMETPUH 1apadoJIbl
63 I'paduxu Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTtponpsHas paboTa o teme bubmmoreka [JOK
"OyHkunn" https://m.edsoo.ru/7f43ab84
70 [lousarue uncimoBoi Bbubnuoreka [JOK
[I0CJIEA0BATEIIBHOCTU https://m.edsoo.ru/7f43e6c6
3amaHue mocae10BaTeIbHOCTH
71 peKyppeHTHOU (opMyIioii u bubmmorexa LHOK
. https://m.edsoo.ru/7f43ebda
dbopmyIoit n-ro dieHa
7 Apudmernueckas ¥ reoMeTpuyecKast bubmmoreka [JOK
[porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas ¥ reoMeTpuyecKast bubmmoreka [JOK
IpOrpeccuun https://m.edsoo.ru/7f43{3b4
74 @opmyJibl N-IrO YiI€Ha bubmuorexa [JOK




apu(METHYECKON U TEOMETPUUYECKON
IIPOrpeCcCuil, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyJIbI N-T'O YIEHA
apu(METHYECKON U TeOMETPUYECKON
IIPOrpeCcCuil, CyMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2¢

76

@opMyIIbI N-T'O YIEHA
apu(pMETHYECKON U TeOMETPUUYECKON
IIPOrpeCcCuil, CyMMBI IIEPBBIX N
YJICHOB

Bubnuoreka [JOK
https://m.edsoo.ru/7f4310c6

77

@opMyIIbI N-T'O YIEHA
apu(METHYECKON U TeOMETPUUYECKON
IIPOrpeCcCuil, CyMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43£72¢

78

@opMyIIbI N-T'O YIEHA
apu(METHYECKON U TEOMETPUUYECKON
IIPOrpeCcCuil, CyMMBI IIEPBBIX N
YJICHOB

Bubnuoreka [JOK
https://m.edsoo.ru/7f43£8a0

79

N300pakeHue 4iIeHoB
apuMeTHnuecKoil ¥ reoMeTpHUIecKOn
MPOTrPECCU TOYKAMU Ha
KOOPJMHATHOM TIOCKOCTH

80

N300pakeHue 4iIeHoB
apuMeTHnuecKoil ¥ reoOMeTPHUIECKOn
MPOTrPECCU TOYKAMU Ha
KOOPJMHATHOM TIOCKOCTH

81

JInHEeWHBIN U SKCIIOHEHIINAILHBIN
pocrt




82

CrnosxHble IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHbIe IPOLIEHTHI

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponpsHas paboTa 1o teme
"YucnoBeIe MOCIEI0BATENLHOCTH"

Bubnuoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 06001IeHNE U
cUcCTeMaTu3alus 3HaHUi. 3anuck,
CpaBHEHUE, ICUCTBUSA C
NENCTBUTENbHBIMU YUCIIAMH,
YHUCJIOBas MpsiMast

86

[ToBTOpeHue, 06001IeHNE U
cucremaTrusauus 3HaHui. [IpoueHTsl,
OTHOLLEHUS, TPOTIOPILUU

87

[ToBTOpEHue, 06001ICHNE U
CUCTEMAaTU3aIus 3HAHUN.
Oxpyrienue, npuOIMKeHNe, OlIEHKA

88

[ToBTOpeHue, 06001IeHNE U
cucTeMaru3anus 3Hanui. Pemenue
TEKCTOBBIX 33/1a4 apU(PMETHICCKUM
CII0co00M

Bbubnuoreka [JOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHue, 06001IeHNE U
cucTeMaru3anus 3Hanui. Pemenue
TEKCTOBBIX 33/1a4 apUPMETHICCKUM
CII0co00M

Bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IeHNE U
cucTeMaru3anus 3Hanui. Pemenue
TEKCTOBBIX 33/1a4 apUPMETHICCKUM
CII0co00M

Bubnuoreka [JOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHue, 06001ICHNE U
cUCTEMAaTU3alus 3HaAHUN.

Bbubnuoreka [JOK

o1 [IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMTYCTUMBIC 3HAUCHUS
[ToBTOpEeHue, 06001ICHNE U

9 CHUCTEeMaTH3aIlvsl 3HAHU. bubmuorexa [JOK
[TpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7{444364
BBIPKEHUH, TIOTYCTUMBIC 3HAUCHUS
[ToBTOpEeHue, 06001IeHNE U

93 CHUCTEeMaTH3aIlysl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7444612
BBIPKEHUH, TOTTYCTUMBIC 3HAUCHUS
[ToBTOpEeHue, 06001ICHNE U

04 CHUCTeMaTH3aIlvsl 3HaHHH. bubmuorexa [JOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOTTYCTUMBIC 3HAUCHUS
[ToBTOpEeHue, 06001ICHNE U

95 cucreMaruzanus 3HaHui. OyHkunu: bubmmoreka [JOK
MOCTPOEHUE, CBOMCTBA NU3YYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIII
[ToBTOpeHue, 06001IeHNE U

96 cucreMaruzanus 3HaHuil. OyHkunu: bubmmoreka [JOK
MOCTPOEHUE, CBOMCTBA NU3YYEHHBIX https://m.edsoo.ru/7f44444
byHKIII
[ToBTOpeHue, 06001IeHNE U

97 cucreMarusanus 3HaHuil. OyHkunu: bubmmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpeHue, 06001IeHNE U bubmmoreka [JOK




cucremMaTusauus 3HaHuil. OyHKINH:
IIOCTPOCHHE, CBOKMCTBA U3YUYEHHBIX

byHKIII

https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 06001IeHNE U
cUCTEMAaTHU3alus 3HaAHUN.

Bubnuoreka [JOK

% I'paduueckoe penieHre ypaBHEHUN U ! https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpeHue, 06001IeHNE U

100 CUCTEMaTU3aLus 3HAHUM.
I'paduueckoe penieHre ypaBHEHUN U !
UX CUCTEM

101 HTorosas KOHTpoJbHAsA padoTa 1

102 0606HvleHI/Ie U CUCTeMaTH3aIus |
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







MPOBEPSIEMbBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpOBEPsSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTaTa
1 Hucna v BIYKCICHUS
. BbimosnHATh,  coueTas  yCTHBIE W TNHUCHBMEHHBIE  MPHUEMBI,
' apupMeTHYeCKHe JeHCTBUS C pallHOHAIbHBIMU YUCTIaMH
HaxomuTh  3HaueHWs]  YHCIOBBIX  BBIP@XEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CrIOCOOB! U MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPAXKECHUH, CO/IepKaIIuX OOBIKHOBEHHBIE U IECATUYHBIEC JPOOH
[lepexoauTs OT OAHOM QOpMBI 3amMcH 4YHMCeN K JApYyro
13 (mpeoOpazoBbIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IpOOb)
1.4 CpaBHUBaTh U YIOPSAJOUYMBATH PALIMOHAIIBHBIE YUCIIA
1.5 OxpyryiaTh ymncia
BBINONHATE NMPUKHUIKY U OLIEHKY pe3yiabTaTa BBIYMCICHUH, OICHKY
1.6 3HAYEHUW YUCJIOBBIX BBIPAKCHUU. BBINONHATH JOEUCTBUA  CO
CTETIEHSIMH C HaTypaJIbHIMU MOKa3aTeIsIMH
L7 [IpuMeHsATH TpPU3HAKH JCTUMOCTH, pa3JI0KEHHE Ha MHOXHUTEIU
' HATYpaJIbHbIX YHCEI
Pemate  NpakTUKO-OPMEHTHPOBAHHBIC  33Ja4yM,  CBSA3aHHBIE C
OTHOILIEHUEM BEJIMYHH, IPOTIOPIIMOHATIBHOCTHIO BEJIMYMH,
1.8 NPOICHTaMH, HWHTEPIPETHPOBATh pPE3YAbTAThl pELICHHUS 33434 C
Y4E€TOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBbIX
00BEKTOB
2 AnrebpanyecKue BbIPAKEHHS
1 Hcnonp3oBarh anreOpandecKkyrd TEPMHUHOJOTHMIO M CHMBOJIHKY,

IMPUMEHSATH €€ B MPoLIecce OCBOCHUS yUeOHOTO MaTepuaa




Haxonuts 3HaueHuss OyKBEHHBIX BBIPAKEHUH IIpU  3aJaHHBIX

22 3HAQYECHUX [TEPEMEHHBIX
53 BbimonHATe mpeoOpazoBaHUsl IENOTO0 BHIPAKEHUS B MHOTOWIECH
' MPUBEICHUEM MOJOOHBIX CIIaraeMbIX, paCKPhITHEM CKOOOK
BbINOMHATE YMHOKEHHE OJHOWIEHA Ha MHOTOYICH U MHOTOWICHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OpMyJbl KBagpaTa CYMMBI M KBajpara
pazHocTH
OcymecTBIATh pa3ioKEHNE MHOTOYJIEHOB HA MHOYKUTEIH C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYINIUPOBKU CIaracMplx,
npUMeHEHHsT (GOPMYIT COKPAIEHHOTO YMHOKECHUS
26 [TpumMeHnsTH MpeoOpazoBaHKsI MHOTOUWICHOB /ISl PEIICHUS PA3TUYHBIX
' 3aJ1a4 U3 MaTeMAaTUKH, CMEXHBIX IIPEIMETOB, U3 pealbHON IPAKTUKHU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM IIOKA3aTEIIIMU
' 1St IpeoOpa30BaHuUs BBIPAKEHHUN
3 VYpaBHEHMS U HEPABEHCTBA
Pemate JsMHENHBIE YpaBHEHUs C OJHOU IIEPEMEHHOMU, IPUMEHSS
3.1 IIpaBUJIa IIEpEeX0Jia OT UCXOJHOIO YPaBHEHHUs K PABHOCWIBHOMY €MY.
IIpoBepsATh, ABIAETCA U YACIO KOPHEM YPaBHEHUS
39 [IpumensTh rpaguyeckue MeETOAbl TPU  PEIICHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
13 [TonGupath mpuUMephl Nap YUCEI, SBJSIOMIUXCS PEIICHUEM JTMHEHHOTO
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOH TNIOCKOCTH IpauK JTMHEHHOTO YpaBHEHUS C
34 IBYMSI TEPEMEHHBIMU; MOJIb3YACh TpaUKOM, MPHUBOIAUTH NPUMEPHI
pelieHus: ypaBHEHUS
15 Pemrats cucTemsl IBYX JIMHEWHBIX YPaBHEHUN C IBYyMs IIEPEMEHHBIMU,
' B TOM 4HCJIe TpadUuecKu
CocraBisTh U pemaTh JUHEMHOE ypaBHEHUE WIN CUCTEMY JTMHEMHBIX
3.6 YPaBHEHUH 110 YCJIIOBUIO 3a1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aja4 ITOJIy4EHHBIN pe3yabTaT
4 Koopmunats! u rpaduku. OyHKIINN
N300pakaTh Ha KOOPIMHATHOM NPSAMOI TOYKH, COOTBETCTBYIOIUE
4.1 3aJJaHHBIM KOOpAMHATaM, JIydd, OTpPE3KH, HHTEpBajbl, 3allChIBaTh

YHCIIOBbIE MPOMEKYTKU Ha alreOpandeckoM s3bIKe




OTrMeuaTh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH IIO0 3aJaHHBbIM

4.2
KOOpJIUHaTaM
43 Crpouts rpaduku nuHeHHBIX QyHKIUHA. CTpouTh Tpaduk QYHKIUU Y
' = [x]
OnwuceiBaTh C MOMOINBIO (DYHKIUH H3BECTHBIC 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHune GpyHKIMU 1O 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyeckuid crmoco0 TpencTaBlIeHUs U aHAIU3a
4.6 uHpOpMalMY, W3BJIEKATh M HWHTEPHPETHUPOBATH HHPOPMALUIO U3
rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
NpOBEPsSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna v BBIUMCIICHUS
Hcnonp3oBaTh  HadajdbHblE  NPEACTABIEHUS O  MHOXECTBE
. NEWCTBUTENBHBIX YHCEI JUIS CPAaBHEHHsI, OKPYTJICHUS M BBIYUCICHUM,
' n300pakaTh JEWCTBUTENbHBIE YHUCIA TOYKAMU HA KOOPJMHATHOU
IpsAIMOM
[IpumensTh mOHATHE  apU(PMETUYECKOTO  KBAJPATHOTO  KOPHS,
- HaXOJUTh KBAJpaTHbIE KOPHU, HCIOJIB3YyS MpPH HEOOXOAUMOCTU
' KaJbKYJISTOP, BBIMOJIHATH MPE0Opa30BaHUsl BBIPAKEHHH, COAECPIKAIIIX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp3oBare 3amuck  OOJIBIIMX M MalbIX YHCET C IOMOIIBIO
' JeCSITUYHBIX IpoOeit u creneneii uncna 10
2 AnrebpanyecKue BbIPAKEHHS
[IpuMeHATh MOHATHE CTENEHM C LENbIM II0KA3aTEJIEM, BBINOJHATh
2.1 npeoOpa3oBaHUsl BBIPAKCHUN, COJAEPXKAIIMX CTENEHH C  LEJIbIM
II0Ka3aTeJIeM
55 BBIMONHATE ~ TOXAECTBEHHbIE  IMPeoOpa3oBaHUsl  PALMOHAIBHBIX

BBIP&KCHUII HA OCHOBE IMpPABUJ JCHUCTBHM HAJ MHOTOWICHAMH U




anreOpanyeckuMu ApoOsSIMHU

2.3

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIN

2.4

[TpumMeHnsTh MpeoOpa3oBaHUsl BBIPAKEHUN IS PELICHHUS Pa3JIMYHBIX

3aa4 U3 MaTCMAaTUKH, CMCIKHBIX IPEIMCTOB, U3 peaHBHOﬁ MMPAaKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemrats nMHENHBIE, KBAaJpaTHBIE YPAaBHEHUS U PalUOHAIbHBIC
YPaBHEHUS, CBOISAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C JABYMs

NEPpCMCHHBIMU

3.2

[IpoBoauTs MpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
ypaBHeHHH, B TOM 4YHCI€ C TPUMEHEHHEM rpaduyeckux
IIpECTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIN CUCTEMaA

YPaBHEHUH PEILLEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoauTe OT cnoBecHOW  (OPMYIMpPOBKM  3amaud K €€
anreOpandyeckoil MOJENH C MOMOIIBIO COCTAaBJICHHS YpaBHEHUS HIIU
CUCTEMBbl yYpaBHCHUH, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3aa4 IOJIy4EHHBIN pe3yabTaT

34

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIs CPABHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU U UX CUCTEMBI,
naBaTh  rpaUYecKyl0  WIIIOCTPAllMI0  MHOXECTBA  PELICHHUH

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINHU

4.1

[TonnMaTh M UCHOJB30BaTh (YHKIMOHAIBHBIC MOHATUS M  S3BIK
(TepMHHBI, CHUMBOJMUYECKHE O0O003HAUYEHUS), OMpPENeNATh 3HAUYCHUE
(GYHKIMU TIO 3HAYCHHUIO apTyMEHTa, OMpPENeNsiTh CBOWCTBA (PYHKIUH

o eé rpaduky

4.2

Ctpouts rpauku 3JeMEeHTapHBIX (QYHKIMH BHJIA:
y=k/x

kix

, Y =x% y = X% y = [X|, onuchIBaTh CBOMCTBA YNUCIOBON (DYHKIMHU TO €&

rpaduky




9 KITIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHMs

1

Yucna ¥ BEIYMCIIEHUS

1.1

CpaBHuBaTh M YNOPSAJOYMBATH PALMOHAIBHBIE U HMPpPALMOHAIbHbIE

qucjia

1.2

BoimonnaTe apudmMernueckue ASUCTBUS C PAllMOHAIBHBIMU YHCIAMH,
codeTasl yCTHbIE U IUMCBMEHHBIC IIPUEMBI, BBIIOJHATH BBIYMCIICHUS C

HppalluOHAIIbHBIMUA YU CJIaMU

1.3

Haxomute 3HaueHus creneHeld ¢ LENbIMU IOKAa3aTelssMU M KOPHEW,

BBIYHUCIIATH 3HAUYCHUS YHCIIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OKpyryATh 1EHCTBUTENBHBIE YHCIIA, BBIOIHATh NIPUKUIKY pPE3yIbTaTa

BBIYUCIICHUH, OLIEHKY YHCIIOBBIX BBIPAKECHUN

VYpaBHEHHUs U HEPABEHCTBA

2.1

Pemrate  juHElHBIE M KBAaJApaTHBIC  YPaBHEHHUs, YpPaBHEHMS,

CBOJAIIMECS K HUM, IPOCTEHIINE IpOOHO-paAIIIOHATIbHBIE YPAaBHEHUS

2.2

Pemrats cucreMsl IByX JIMHEHHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMU
U CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPAaBHCHHUE HE SABIISICTCS

JIMHENHBIM

2.3

Pemare TekcTOBBIE 3a7ayM anreOpanvdeckuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUSl YPABHEHUS WJIM CHUCTEMBl JBYX YPAaBHEHHM € JByMs

MNEPpCMCHHBIMU

2.4

[IpoBoauTs MpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
ypaBHeHHH, B TOM 4YHCI€ C TPUMEHEHHEM Trpaduyeckux
IIpEICTaBICHUN (HallpuMep, yCTaHaBIMBaTh, UMEET JIN YpaBHEHUE WU

CUCTEMa ypaBHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO)

2.5

Pemrars  juHEHHBIE  HEPAaBEHCTBA, KBAJpPaTHbIE  HEPABEHCTBA,
n300pakaTh pelIeHNne HEPaBEHCTB HA YHMCIOBOM MPsIMOH, 3alKChIBATh

peIcHUC € ITOMOIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOUAOIIUC  KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)KaTB peamicHuc




CUCTCMbI HCPABCHCTB Ha YHUCIIOBOM HpHMOﬁ, 3alMUCbIBATh PCHICHUC C

IIOMOIIIBXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 33134

OyHKINHU

3.1

Pacno3naBats (GYHKIIMM ~ W3YYEHHBIX  BHUJIOB. IToka3piBaTh
CXEMaTUYECKH PacIloIOKEeHNE Ha KOOPAMHATHOM IIIOCKOCTH Irpa)ukoB
byakumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03(h(HUIIMEHTOB, ONIMCHIBATh CBOMCTBA (DYHKITHIA

3.2

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHOU
IUIOCKOCTU TpaduKoB (GYyHKIUH Buaa y = VX, y = |X| U ONHCHIBAThH

CBOICTBA (PYHKITHI

3.3

Ctpouth ¥ wu300pakaTb CXEMaTHYECKH TpaduKd KBaJPATHUHBIX
(GyHKIMH, ONUCHIBATH CBOMCTBA KBAJPAaTHUHBIX (YHKIMH MO HX

rpadukam

34

Pacnio3HaBath KBaJpaTW4Hyl0 (YHKIHIO TO (GopMyne, NPHUBOIUTH
IpUMEphl KBAJPAaTHUHBIX (DYHKIMA M3 peasbHOW KHU3HH, (DU3HKH,

r€OMETPUHU

Apudmernueckasi 1 reoMeTprudecKas mporpeccuu

4.1

Pacrnio3naBate apupMeTHYECKYI0 U T€OMETPUUECKYIO MTPOTPECCHH MPH

pa3HBIX coco0ax 3aJaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJb30BaHUEM (QOpPMYyN 7-TO dYieHa
apu(METHYECKOW U T€OMETPUYECKON NMPOrPeccHid, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTb YJICHBI MIOCJIICA0OBATCIBbHOCTH TOYKAMHM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemarn 3a4a4yu, CBA3aHHBIC C YHMCJIOBBIMHU ITIOCICAOBATCIBHOCTAMU, B
TOM 4YHCJIC 3agayud U3 peaﬂbHOﬁ KHN3HHU (C HUCIIOJIB30BAHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIT)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Hucna v BBIUMCIICHUS
JlpoOu OOBIKHOBEHHBIEC W JECATUYHBIC, MEPEX0]] OT OAHOM (OPMBI 3aMUCH
1.1 apobeit k npyroii. [loHsATHE panMOHATBPHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPAI0YMBAHUE PALMOHATBHBIX YHCEI
- Apudmernueckue IecTBUS C pallMOHAIBHBIMU YuciIaMu. Pemenue 3agay u3
' peanbHON MPaKTUKU HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM: ONpeIeNieHHe, IMpeoOdpa3oBaHHe
' BBIPQ)KCHUI Ha OCHOBE ONPEICIICHNUS, 3aHCh OOJIBIINX YUCEIT
14 [IporieHTHI, 3aMUCh MPOLEHTOB B BHJIE IpoOM W IpoOU B BUIE MPOICHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEATILHOU NPaKTUKU
Ls [IpumeHeHne TOpPU3HAKOB  JEJIMMOCTH, pPAa3loXEHHME Ha  MHOXHUTEIU
' HATYpaJIbHbIX YHCEI
L6 PeanbHble  3aBUCHMMOCTH, B TOM 4YHClIe TpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanyecKue BbIPAKEHHS
51 IlepeMeHHBIE, YUCIIOBOE 3HAUYECHUE BBIPAXKECHUSA C NIEPEMEHHOU. JlommycTUMbIe
' 3HAYEHUS IEPEMEHHBIX
)5 [IpencraBineHne 3aBHCHMOCTH MEXKJIy BEIMUYMHAMH B BUIEC (OPMYIIBL.
' Brruucnenus no popmynam
53 [Ipeobpa3oBanne  OyKBEHHBIX  BBIPAXCHHMH, TOXKJIECTBEHHO  DPAaBHBIC
' BBIPAKCHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM
55 OpHowieHbl u MHOroujeHsl. CreneHb MHorowieHa. ClojkeHue, BBIYMTAHUE,
' YMHOKEHUE MHOTOWIEHOB
26 DopMynbl COKPAIIEHHOTO YMHOKEHUS: KBAJApaT CyMMBbl M KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3inoxkeHre MHOrO4JIE€HOB Ha MHOKUTEIH
3 VYpaBHeHUs




VYpaBHeHHe, KOpEHb YypaBHEHHS, IpaBWia NpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCUIIBHOCTb YPaBHEHUU
32 JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO
' YPaBHEHHUS, PEILICHNUE JIMHEUHBIX YPAaBHEHUN
13 CocraBieHne ypaBHEHUI IO yCIOBUIO 33Jaud. PeleHne TEKCTOBBIX 3a/1ad C
' IIOMOIIIBIO YPAaBHEHUHN
34 JluneliHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JMHEWHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. Pelenue
3.5 CHCTEM ypaBHEHHUH CIIOCOOOM MOJCTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHkunu
4.1 KoopaunaTa Touku Ha nmpsiMoit
42 Hucnossle IPOMEKYTKH. PaccTosiHue Mexay AByMs TOUKAMHU KOOPAUHATHOU
' IpsAIMOM
43 [TpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcumcca U opaWHATA
' TOYKHM Ha KOOPJAUHATHOMN IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aJaHHBIX GopMmynamMu. UTeHune rpadukoB pearbHBIX
' 3aBUCUMOCTEH
4.5 [Monstue Gpynkuun. I'padux Gpyaxum. CoiicTBa HyHKINI
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. ['padux pyHKIHHN Yy = [X|
A7 I'padmyeckoe pemieHue IWHEHHBIX YpPAaBHEHUH W CHCTEM JIMHEWHBIX
' YpaBHEHUHI
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna v BBIUMCIICHUS
. KBagpatHslii kopeHb u3 uwncna. IlonstHe 00 uppanMoOHAIBLHOM YHCIIE.
' JlecaTHUHBIE TPUOIMKEHUST UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOPHEW W MX NpPUMEHEHHE K
1.2 peoOpa30BaAHMUIO YMCIIOBBIX BBIPAXEHUI M BBIYHCICHUSIM. J[eliCTBUTEIBHbBIE
qucia
1.3 Crenens ¢ 1enbpIM IoKa3aTeneM U e€ cBoiictBa. CTaHgapTHas 3alluCh Yucia




2 AnrebpanyecKue BbIPAKEHHS
2.1 KBanparsblil TpEXUsieH, pa3aoKeHUE KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIN
2.2 Anrebpanyeckas 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoil qpoou
2.3 CrnoxeHnue, BBIYMTAaHHE, YMHOXKEHHE, JICTICHUE anreOpandeckux qpooeit
2.4 ParmonanbHble BRIpRXXEHUS U UX TPeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBagpaTHOTO ypaBHEHHS.
' Teopema Buera
3.2 Pemrenne ypaBHeHUH, CBOIAIIMXCS K JINHEWHBIM U KBaJPaTHBIM
33 [Tpocteiimme qpoOHO-palMOHATIbHbBIE YPaBHEHHUS
I'paduueckast MHTEpHIpETALUs YPAaBHEHUN C IBYMS MEPEMEHHBIMH U CHUCTEM
34 JIMHEWHBIX YPAaBHEHMU C IBYMs IEpeMEHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEUHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3a7a4 anreOpandeckuM crocoOom
3.6 YucnoBple HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 Cucrembl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON
4 OyHKIUU
il [Monste ¢yakuu. OOIACTh ONpPEICIICHUS W MHOXKECTBO 3HAYCHHM
' ¢ynkuuu. CrocoOsl 3aganus GyHKIUH
4.2 I'padux Gpynkuu. YreHue cBocTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIOUUX PEATbHbIE TPOIECCHI
44 OyHKIMKM, OMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYIO MpPOMOPIHOHAIbHBIC
' 3aBHCUMOCTH, UX I'papuKu
4.5 @OyHKIMU y =x? y = x°
4.6 Oyukiun y = Vx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUN

9 KITIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Hucna v BBIUMCICHUS
1 PanmonanbHble uMcna, HMppalMOHATIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECSITUYHBIE APOOH
MHOXeCTBO JAEHCTBUTEIBHBIX YHCEIN, JEHCTBUTENILHBIC YHCIa KaK OECKOHEUHBIE
. JecATUYHbIe ApoOu. B3anMHO 0OJJHO3HAYHOE COOTBETCTBUE MEXy MHOXKECTBOM
' JNEUCTBUTENBHBIX YACET U KOOPAUHATHON NpsiMoil. CpaBHEHNE AEUCTBUTEIbHBIX
qucen
1.3 Apudmernueckue IeHCTBUS C IEHCTBUTEIILHBIMU YHCIIAMHA
W3mepenus, npuOImKeHus, oueHKU. Pa3mepbl 00bEKTOB OKpPYXKAIOIEro MHUpa,
14 JUTUTENTFHOCTh TPOIIECCOB B OKpyxatouieM wmupe. IlpubmmkénHoe 3HaueHHE
' BEJIMYUHBI, TOYHOCTh npuOmmKkeHus. Okpyrienue uucen. [Ipukuaka u omeHka
PE3yJIbTAaTOB BBIUNCIICHUI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOM IEPEMEHHOU
2.2 JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Penienue ypaBHEHH, CBOAAIINXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHMs ypaBHEHHMM TpEeTbel U
' YETBEPTOU CTEIECHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenune npoOHO-paliMOHANBHBIX YPAaBHEHHH
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pewrenne cucreM IByX JTUHEHHBIX YPABHEHUHN C JBYMS IIEPEMEHHBIMU
29 Pemienue cucreM OByX ypaBHEHH, OJHO W3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOU CTEIECHU
2.10 I'paduueckast MHTEPIIPETAIIUS CUCTEMBI YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
2.11 Perienune TeKCTOBBIX 3a7a4 anreOpandeckuM crocoOom
2.12 Yucnossle HEPaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne muHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
2.14 Pemrenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOU ITEPEMEHHON
2.15 KBanparHble HEpaBeHCTBA
516 I'paduueckast MHTEpHIpeTalnss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

NEPpCMCHHBIMU




OyHKINHU

KBangpatnunas ¢ynkuus, e€ rpadpuk u cBoiicrBa. [lapaGona, KOOpIMHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU MapadoIbI

3.2 I'paduxu Qynxumii y=kx, y=kx+b 1 ux cBoHCTBa

33 I'paduku pynkuit y=k/x, y = x* u ux cBoiicTBa

34 I'paduxy QyHKIMIA , ¥ UX CBOHCTBA
4 YucoBble MOCIEI0BATEIBHOCTH

il Omnpenenenne U cnocoObl 3aJjaHKsl YUCIOBBIX MOCIIEI0BATENILHOCTEH. 3aaHue
' MOCIIEI0BATEIBLHOCTH PEKYPPEHTHOH hopMysoi u popmyioit #-ro uieHa

4o Apudmernueckass mnporpeccusi. DopMmynabl n-rO  WieHA apHPMETHUECKO
' MIPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

43 I'eomerpuueckass mporpeccus. Popmyibl n-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YICHOB

44 N300paxkxeHue WiIEHOB apu(PMETHUYECKO W TeOMETPUUYECKOH MpOorpeccHit
' TOYKaMHU Ha KOOPJAMHATHOM TJIOCKOCTH. JIMHEHHBINA U 3KCITOHEHIMAIBHBINA POCT

4.5 CrnoskHbl€ IPOLIEHTHI




IMPOBEPSIEMBIE HA OI'D I1I0O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K IPEMETHBIM pe3y/ibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHHue onepupoBarbh IOHATHUSAMU: MHOXKECTBO, IIOJMHOXKECTBO,
OIepaly HaJ MHOXECTBAMM; YMECHHE OIEpUPOBATh IOHATUAIMMU:
rpad, cBs3HBINA rpad, AepeBO, LMK, MPUMEHATh UX HPU PELICHUU
3aJa4y; yMEHHE HUCIOJB30BaTh rpauyueckoe MpecTaBIeHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJICHUM, IIPU PELICHUM 3a]a4

U3 IPyrux y4eOHBIX PEIMETOB

YMeHue onepupoBaTh MOHATUSAMMU: OIPEACICHUE, aKCHOMA, TEOPEMa,
JOKa3aTejIbCTBO; YMEHHUE paClO3HaBaTb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUsA, IMPUBOJUTH IMPUMEPHl U KOHTPIPUMEPHL, CTPOUTH

BbICKA3bIBAHUA U OTPUIIAHUA BBICKQ3bIBAaHHU M

YMeHHe onepupoBaTh MOHATHSAMU: HATypalbHOE YMCIO, IIPOCTOE U
COCTaBHOE 4YHUCIIO, JEIUMOCTb HATYPAJIbHBIX 4YHUCEN, IIPU3HAKU
JETMMOCTH, LEJN0Ee YHUCIO0, MOJIYIb YHUCIA, OOBIKHOBEHHas ApoOb U
JecAaTUYHasi ApoOb, CTaHIAPTHHIN BUJ YHCIA, PAIlMOHAIBHOE YHCIIO,
UppalMOHAIILHOE YHCJIO, apU(PMETHUYECKUH KBAJAPATHBIM KOPEHb;
YMEHUE  BBINOJHATH  JEUCTBUS C  4YUCIAMM, CPaBHUBATb U
yHOpAI0YMBATh YUCIA, IPEACTABIATh YKCJIA HAa KOOPAUHATHOMU
IpsIMOM, OKpPYIJIATH 4YHUCIIA;, YMEHUE JEJaTh IPUKUIKY U OLEHKY

pe3yibTara BEIYUCIEHUN

YMeHue OmnepupoBaTh MOHATUSMHU: CTEMEHb C IENBIM IOKa3aTeseM,
apu(METHYECKII KBaJpaTHBII KOpEHb, MHOTOWICH, ajredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTEHEeHU
Ooybllle €AMHUIIBI; YMEHHE BBINOJIHATH PAcUYEThl MO (Qopmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUH U
BBIPQKCHUH C KOPHSAMH, Pa3NOKEHHE MHOTOWICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE€ C HCIIOJIb30BaHUEM (OPMYNI Pa3HOCTH KBAJpaTOB H

KBaJ[paTa CyMMbI H pa3HOCTH

YMenue ONCpUPOBATH MOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JMHEHHBIE M KBAJpaTHbIC ypaBHEHMS,
IpOOHO-PAlIMOHAIBHBIE YPAaBHEHHSI C OJHOW TMEPEeMEHHOW, CHCTEMBI
JBYX JIMHEMHBIX YPaBHEHMM, JTMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JAPOOHO-pallMOHANbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3a1a4 U3 IPYruX IPEAMETOB
U DPAKTUYECKUX 3a]ad; YMEHHME HCIIOJIb30BaThb KOOPAUHATHYIO
OpSIMyI0 M KOOPAWHATHYIO IUIOCKOCTH Ul HM300paKeHHs peIIeHUi

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (YHKIMS, rpaduk GyHKINUU, HYIU
¢byHKIUy, IPOMEKYTKU 3HAKOTOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yOBbIBaHUS, HaWOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS
byHKINY; yMEHHe OTIepUpOBaTh TOHSATHSIMH: npsmMas
MPONOPIHOHATBHOCTh, JMHEWHAs (YHKIIMS, KBaJpaTU4Has (yHKIUS,
oOpaTHasi TPOMOPLUOHATIBHOCTh, TMapabojia, rumepoosa; yMeHHe
CTpOUTH TpapuKH PYHKIUI, UCIIOIB30BATh IPa(UKH ISl ONIPEaCTICHHS
CBOMCTB MpPOIIECCOB M 3aBUCHUMOCTEH, /Ul pelieHHs 3a/1a4 U3 APYrux
y4eOHBIX TMPEeIMETOB U pEIbHOW JKU3HM; YMEHHME BBIPAXKaTh

dbopMynaMu 3aBHCUMOCTH MEXy BETHUYNHAMU

YMeHue OIIEpUpPOBATH HNOHSTUAMU: HOCJIEI0BATENBHOCTD,
apupmeTHyeckass M TEeOMETpUYEcKas  IPOrPEeCcCHH;  YMEHUe
UCIOJb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH, (POPMYNIBI CYyMMBI U
oOIiero 4ieHa MpH pelIeHUH 3a/ad, B TOM YHCIE 3a/1ad U3 JIPYTUx

y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

YMeHue pemars 3aJaud pasHbIX TUIIOB (B TOM 4YMCIE HA IPOLIEHTHI,
JIOJAM W 4YacTH, JABWXKEHHE, paboTy, IIEHYy TOBapOB U CTOMMOCTb
MOKYIOK M YCIIYT, HAJIOTH, 33/1a4H U3 00JIaCTH YIPABJICHUS JTUYHBIMHU U
CeMEeWHBIMU  (UHAHCAMM); YMEHHE  COCTABIISATh  BBIPAKECHHUA,
YPaBHEHHUS, HEPAaBEHCTBA U CHCTEMBbl II0 YCIOBHMIO 3aJayH,
MCCIIEIOBAaTh MOJMYYEHHOE pEIICHUE U OIICHHWBATh IPaBJOIN0I00HOCTh

MOJIYYCHHBIX pPC3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMU: (GHUTypa, TOUKA, OTPE3OK, MpsMasd,
Jy4, JIOMaHasi, yrojl, MHOTOyrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUHN TPEYIrOJIbHUKH, IPSAMOYIOJIBHBIA TPEYrOJIBHUK,

MeiraHa, OMCCeKTpUCAa M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIbHUK,




napajiesiorpaMM, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY)KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue peuiatb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXOXKJIEHUE I€OMETPUYECKHX BEJINYMH C IPUMEHEHUEM

M3YyUYEHHBIX CBOMCTB QUTyp u (pakToB

10

YMeHue OmepupoBaTh MOHATUAMHU: PABEHCTBO (UTYp, paBEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh M MEPIEHAUKYISIPHOCTh MPIMBIX,
yrojl MEXAy MpsAMBbIMU, TNEPHEHIUKYISP, HAKIOHHAS, MPOCKIHNS,
noynobue ¢puryp, noo0HbIe TPEYroJIbHUKN, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TPSIMOI; yMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPHUIO H
nosnobue ¢Guryp, napaielbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpPY’KaIOILIEM MUPE

11

YMeHue onepupoBaTh HNOHSTHUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BenMMuMHA yrja, CUHYC U KOCHUHYC yIJIa TPEYrOJbHHKA), IJIOLIAJb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MHUpPE; YMEHHE NpUMEHATh (opMysdsl mepuMerpa U IUIOLIAaU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO NapajlIeNIENUIEaa; YMEHHE IPUMEHATh IpPHU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKUE COOTHOLICHHS  JUIA

BBIUHCIICHUS JUIMH, PACCTOSIHUM, TUIOIIAACH

12

YMmenue wu300pakaTh IUIOCKME (UIYypbl M HX KOMOWHAIMH,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C IOMOIIbIO UYEPTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OIMUCAHUTO

13

YmMmenue ONCprupoOBaTh INOHATHUAMMU IpsAMOYTOJIbHaA cucreMa
KOOpAUHAT, KOOPAWHATLL TOYKH, BCKTOD, CcymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC MPONU3BCACHUC BCKTOPOB,
YMCHHUEC HCIOJIL30BATH BCKTOPbLI W KOOPAWHATHI IAJId TPCACTABJICHUSA
AaHHBIX W PpPCHICHUA 3aJa4, B TOM YHCIIC U3 APYIrux y‘IC6HBIX

IIPEAMETOB U PEaIbHOM KU3HU

14

YMeHue OmepupoBaTh MOHATUSMHU: CTOJOMKOBBIE U  KPYrOBbIE
auarpaMmbl,  TaOMUIBL, cpeqHee  apudMETHYECKOe, MeauaHa,
HauOoJIblllee M HaWMEHbIIEe 3HAYCHHs, pa3Max YHCIOBOro Habopa;

yMEHUE  U3BJEKaTh, MHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH




uHpOpMalLMIO, TPEACTABICHHYI0 B Ta0muIlax W Ha JUarpaMmax,
OTpaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U
ABJIICHUH; yMEHHME paclo3HaBaThb W3MEHYMBBIE BEIUYMHBI B

OKpPY’KaIOILIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIY4YalHBIA ONBIT (CITy4alHbII
SKCTIIEPUMEHT), 3JEMEHTapHOE COOBITHE (dJIEMEHTapHBIM HCXOJ)
CIIy4aifHOTO OIIbITa, CIIy4ailHOE€ COOBITHE, BEPOATHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSATHOCTH CIIyYallHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHM; YMEHHE pellaTh
3aJjayd METOJIOM OPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
IIpaBWJIa YMHOJKEHHUS; YMEHHE OLICHMBAThb BEPOSATHOCTHU PEATbHBIX
COOBITUI M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHMH B OKpY)KAalOlleM MHpPE M B JKU3HH;
3HAaKOMCTBO C TOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHue BBIOMpATh TOIXOISIINNA W3y4EHHBIM METOJ JJIsi PEelICHHS
3a7a4M, MPUBOJAUTH MPUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMATUKHU B
HCKYCCTBE, ONMUCHIBATh OTHEJIBbHBIE BBIJAIOIIMECS  PE3YNIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHUS MATEMATHUKH KaK HayKd, MPUBOJHUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OT€YECTBEHHOM

U BCEMUPHOU UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Hucna v BBIUMCIICHUS

1.1 Hatypanbable u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

- OOBIKHOBEHHBIE W JECATHYHBIE  JpPOOH,  TPOIEHTH, OECKOHEUHBIE
' MEPHOUIECKHUE TPOOH

13 PammonanbHpie  ymcna. ApudMeTHUecKkue Onepalud C  palHoOHAIbHBIMU
' qHUCIaMU

14 JleiicTBuTenbHbIC 4YHcla. ApUQMETHYECKHE OINEpalud C JCHCTBUTEIbHBIMH
' qHUCIaMU

s [TpubnmkEHHbIE BBHIYMCICHUS, NpPaBUIA OKPYIJCHMS, MPHUKHIKA W OILEHKa
' pe3yapTaTa BIYMCIECHUN

2 AnrebpanyecKkie BHIPAKCHUS

2.1 bykBeHHbIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ uenbiM nokazareneM. CTENEeHb € pallMOHAJIbHBIM II0KA3aTEJIEM.
' CBolicTBa CTENEHU

2.3 MHorousieHsl

2.4 Anrebpanueckas 1po0Ob

5 s Apudmernueckuii KOpPEHb HaTypaJbHOU CTEIIECHU. Jencreus c
' apu(METHYECKIMH KOPHAMHU HATypaJbHOW CTETIEHU

3 VYpaBHEHMS U HEPABEHCTBA

31 Llensie u napoOHO-palnoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUI

35 Llenbie u npoOHO-paMOHANbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB

33 Pemenue TekcToBBIX 3a1a4

4 YucnoBele NOCIEA0BATENBHOCTH

4.1 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aaHMs IIOCIIEN0BATELHOCTEN

4.2 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIOKHBIX




MPOLIEHTOB

5 OyHKIUU
Oynkius, crnocodsl  3amanus  QyHKuH. Ipaduk  dyskmum.  OGnacTb
OTIpeNieNIeHUs] U MHOKECTBO 3HaueHui ¢ynkuuu. Hynn ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHUMyMbl U
MUHUMYMBI (QyHKIMU. Hawmbonbliee u HauMeHbIlee 3HauYeHHWE (PYHKIUU Ha
IPOMEKYTKE
6 KoopauHaTs! Ha NpsAMOil U IJIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapTOBBI KOOPAUHATBI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOHCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojipHuKN
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eCcKuX BEIMYUH
7.6 BekTopsl Ha IUIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pador




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Marematuka. Anre0pa: 7-i1 kinacc: 0a30BbIi ypOBEHB: yUeOHHK; 15-¢€
n3nanue, nepepadorannoe MakapsrueB FO.H., Munaiok H.I'., HemkoB K.U. u
np.; mox pepakiuen TemsikoBckoro C.A. AKIIMOHEPHOE 0OIIIECTBO
«M3parenscTBO «IIpocsemenne»

* Marematuka. Anre0pa: 8-if kiacc: 0a30BbIi YpOBEHB: yUeOHHUK; 16-¢€
n3nanue, nepepadorannoe MakapsrueB FO.H., Munaiok H.I'., HemkoB K.U. u
np.; mox peaakiuen TemskoBckoro C.A. AKIIMOHEPHOE 0OIIIECTBO
«M3narenscTBO «IIpocsemenne»

* Marematuka. Anre0pa: 9-if kinacc: 0a30BbIi ypOBEHB: yUeOHHUK; 15-¢€
n3nanue, nepepadorannoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.U. u
np.; mox peaakiuen TemskoBckoro C.A. AKIIMOHEPHOE 0OIIIECTBO

«M3marenscTBO «IIpocBemieHne»

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJSA
Anrebpa 7 - 9 knaccel 6a30BbIN ypoBeHb. MeToandeckoe mocooue K
npeaMeTHON TuHuM yueOHukoB o anreope 0. H. Makapsiuea, H. T'.

Munnarok, K. Y. HemkoBa u ap.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



https://lesson.edu.ru
https://resh.edu.ru
https://uchi.ru
https://www.yaklass.ru

https://oge.fipi.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney, CmonuHa EBredua AHopeesHa
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