[MPUHATO:
Ha YTIpaBJISIIONIEM COBETE
(mpotokoa Ne 01 ot 28.08.2025 roma)

COI'JTACOBAHO:

Ha MeJJaroru4eckoM COBETe

MKOY «Tykcunckass OOLLD»
(mpotokon Ne 1 ot 28.08.2025 rona)

VYTBEPXJAIO:

Hupexrop MKOYVY «Tykcunckas OOLI»:

A.B. KopHuiioBa

(mpuka3 Ne 127 ot 29.08.2025 1.)

JIOKYMEHT IOJIIMCAH
IEKTPOHHOM TTOQITUCHIO

CBEJAEHWA O CEPTU®UKATE 3N

CepTtudmkat: 54c¢366855f0605a173ff3d7a6360d9f9
Bnapeneu: KopHunosa AnekcaHapa BnagnmuposHa
OevictBuTeneH ¢ 08.04.2025 no 02.07.2026

\.

PABOYAS ITPOI'PAMMA

(ID 2788682)

Y4eOHOro Kypca «AJredopa»
Ju1s oOyuarommxcst 7-9 KiaccoB



INOACHUTEJIBHASA 3AIIMCKA



Anrebpa sBISETCS OAHMM U3 OIMNOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
obecrieunBaeT U3y4eHHE IPYTUX TUCITUILINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO
LUKIIOB, €€ OCBOGHHE HEOOXOAMMO JJIsl MPOJOJIKEHUsT 00pa30BaHMs U B MOBCEIHEBHOMN JKU3HH.
PazButne y oOyuarommxcs HAy4YHBIX MPEJICTABICHUA O TPOWCXOXKICHUH U CYIIHOCTH
anrebpandeckux aOCTpakiuii, crocobe OTpakeHUs MaTeMaTH4YeCKOW HAayKOW SBICHUN U
MPOLIECCOB B TPHPOJAC U OOIMIECTBE, POJIM MAaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI U KAayeCTB
MBIIIJICHHS, HEOOXOMUMBIX ISl alanTalliid B COBpEMEHHOM MH(poBoM obmiectBe. M3ydeHwne
anredpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOI0JaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEeHCTBHUS U BBIBOJBI, (pOopMyIHpoBaTh yTBepxkacHUA. OcBoeHHE Kypca ainredpbl oOecredynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalONIMXCsA: OHU HCIOJB3YIOT JICAYKTHBHBIC W
WHAYKTUBHBIE PacCyXJCeHUs, 0000IIeHNe M KOHKPETHU3alHI0, abCcTparupoBaHUe W aHAJOTHUIO.
OOyuenne anreOpe MpeanoyaracT 3HAYUTEIBHBIA OO0BEM CAMOCTOATEIHHOW JESATEIbHOCTH
o0Oydaromuxcsi, IMOATOMY CaMOCTOSITENIbHOE — pEeILIeHHEe 3ajad  SBISETCA  peanu3alueit
JEeSTeIbHOCTHOTO TIPUHIIUTIA O0yUYeHUSI.

B crpykrype mporpamMMmbl y4eOHOTO Kypca «AnreOpa» Al OCHOBHOTO OOILEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJepXKaTelIbHO-MeToAnuYeckue nuHuu: «Uwcna u
BBIUHUCTICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKUIUN.
Kaxxnas w3 3TUX conepKaTelIbHO-METOAMYECKUX JIMHUHN pa3BUBACTCS HA MPOTSKEHUH TPEX JIET
M3YyYeHHs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMU. B xone usyueHus yaeGHOro Kypca
00yJaroIUMCs TPUXOIUTCS JIOTHUECKH PACCYkAaTh, UCIIOIB30BATh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B cBsA3M ¢ 3TUM B mporpamMmy y4eOHOTro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3lielaX MaTEeMaTHYECKOTO OOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJCHUI0 OOYYaIOIIMMUCS OCHOB YHHUBEPCAJIBHOTO MaTeMaTH4YeCKOIro
s3pika. CopepKaTelbHOW U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxkanne nuHUM «Yuciaa W BBIYUCICHUS» CIYXXKUT OCHOBOHM JUIsl JalIbHEMIIETO
W3Y4YeHHUsS] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHHUS,
(OpMUPOBAHHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMHU, a TAKKE MPUOOPETECHHUIO MPAKTUICCKUX
HABBIKOB, HEOOXOJUMBIX Uil TOBCETHEBHOM >KM3HHU. Pa3BUTHe MOHSATHS O YHCIE Ha YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHMs CBSI3aHO C PAIMOHATBHBIMH U HPPANMOHATBHBIMU UYUCITAMH,
(dhopMUpOBaHHEM MPEACTABICHUN O ACHCTBUTEIHLHOM 4HMCie. 3aBEepIICHUE OCBOCHHS YHCIOBOU
JVHAHA OTHECEHO K CpeHeMy o0IiemMy 00pa3oBaHUIO.

CopepxaHue JByX anreOpandyeckux JHHUM — «AJreOpanyeckue BBIPAXKEHHUS» U
«YpaBHEHUSI W  HEPABCHCTBa»  CHOCOOCTBYeT  (OpMHpOBaHMIO Yy  OOydYarolmIuxcs
MaTeMaTHYeCKOro anmnapara, HEOOXOJWMOTO HJsi peUIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIET0 00pa3oBaHus
y4eOHBIH  MaTepuan TpyNNHpPyeTcs BOKPYT  pallMOHAJbHBIX  BBIpaKeHUi.  Anrebpa
JEMOHCTPHPYET 3HAUCHUE MAaTEMAaTUKU KaK SI3bIKA ISl IIOCTPOCHHSI MAaTEMAaTUICCKIX MOJICIICH,
OTMCaHUs MPOLIECCOB U ABJIEHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOAST Takke
JaJbHEUIIIee Pa3BUTUE aNTOPUTMUYECKOTO MBIIIICHHUS, HEOOXOJUMOro, B YACTHOCTH, IS
OCBOEHHUSI Kypca HHPOPMATHKH, W OBJIAJICHHE HABbIKAMHU JEAYKTHBHBIX PaCCYXICHUM.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHUIO BOOOpaKEHUs, CITIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxxkanne  (yHKIMOHATBHO-TpaUUYECKOW  JIMHWM  HAIGJICHO Ha  TOJyYCHHE
o0ydaromuMucs 3HaHUH 0 (PyHKIMAX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJENU AJsl OMUCaHUS
¥ HCCIIECJOBaHUs PAa3HOOOPA3HBIX IPOIIECCOB W SIBJICHWW B NMpHUpojae U obmiecTBe. M3ydeHwue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO y OOYy4YaloOlUXCS YMEHHUS HCIOJB30BaTh pa3iHyuHbIC
BBIPA3UTEIBHBIC CPEJICTBA SA3bIKA MATEMATUKH — CJIOBECHBIC, CHMBOJIMYECKUE, TpapuIecKue,



BHOCHT BKJIaJl B (JOpMUpOBaHNE TPEACTABICHUN O POJIM MaTEMATUKH B Pa3BUTHU IWBUIH3AINN
U KyJIbTYPBHIL.

CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax u3ydaercst yueOHbIN Kypce «Anredpay, KOTOpbIi
BKJIIOYAET CIIEAYIOIIME OCHOBHbIE pasfenbl cojepkaHusa: «YUucna U BBIYHCICHUSY,
«AnredpanyuecKkue BEIPAKEHHS», «Y paBHEHHUS U HEPABEHCTBAY, «DYHKIIUI».

Ha u3yuenue yueb6HOro Kypca «Anredpa» orsoaurcs 306 gacos: B 7 knacce — 102 yaca (3
yaca B Heneno), B 8 kiacce — 102 yaca (3 ygaca B Hepenmo), B 9 kinacce — 102 yaca (3 vaca B
HEJICITIO).



COJEPKAHUE OBYUYEHUA

7 KJIIACC

Yucia 1 BBIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, MEPEX0] OT OXHOW (HOPMBI 3amucH JApodei K
npyroii. IloHsiTHE pallMOHAIBHOTO YKCIIA, 3aMUCh, CPABHEHUE, YIIOPSAOUYMBAHUE PALIMOHAIBHBIX
grcen. ApudmMernueckue IeHCTBHA ¢ pallMOHAIBHBIMU YHCIaMU. PemieHne 3a1ad U3 peanbHOM
MIPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaATypaJbHBIM TIOKa3aTeJIeM: OINpENeIeHUE, Mpeodpa3oBaHue BHIPAKECHUN Ha
OCHOBE OIpe/eNieHUs, 3anich 00NbIINX 4rceln. [IpoleHTsl, 3anuch MPOLEeHTOB B BUAE ApOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 3a/ladll Ha MPOLEHTHI, PELICHUE 3a7ayu U3 pealbHOU
MIPaKTUKU.

[IpumeHeHne TNPU3HAKOB JEIMMOCTH, Pa3JIOKEHHE Ha MHOXXHUTEIM HaTypaJbHBIX

yucen. PeanpHble  3aBUCMMOCTH, B TOM 4YHCle TmpsMas U oOparHas

IPONOPLUOHATIBHOCTH.

Anredpanyeckue BbIpaskeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C NEPEMEHHOW. JlONMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpeacTaBneHue 3aBHCUMOCTH MEXIy BeJIMUYMHAMU B BuAe (GOPMYIIBIL.
Brraucnenus no gopmynam. [IpeoOpasoBanue OYKBEHHBIX BBIPAKCHHM, TOKIECTBEHHO PaBHBIC
BBIpQKEHUS, IPaBUJIa MPeoOpa30BaHUA CyMM U MPOU3BEACHMIA, MPaBUIa PACKPBITHA CKOOOK U
MPUBEJICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIIEM.

OpnHowieHbl 1 MHorowieHbl. CreneHb MHOrousnaeHa. CloxKeHHe, BHIYUTAHUE, YMHOXKEHHUE
MHOTOWwI€HOB. DOpMyibl COKPAIIEHHOIO YMHOKEHHUS: KBaJApaT CyMMbl M KBaApaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHHUe, KOPEHb ypaBHEHHMS, MpaBHa NMPeoOpa3oBaHUsl YPaBHEHHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOW INEPEMEHHOW, YHMCIIO KOPHEH JIMHEMHOIO YpaBHEHWS,
pellieHhe JMHEHHBIX ypaBHeHUW. COCTaBlieHHE YpPaBHEHUW IO YCJIOBHIO 3ajayd. Perienue
TEKCTOBBIX 3aJau C IOMOILBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C ABYMsI NIEPEMEHHBIMH U ero rpaduk. Cuctema ABYX JTUHEHHBIX
ypaBHEHUW C JBYMs TIEpEMEHHBIMH. PeleHue cucTeM ypaBHEHHI CIIOCOOOM IOJCTAHOBKH.
[Ipumepsl penieHust TEKCTOBBIX 3a7a4 € MOMOIIBIO CUCTEM YPaBHEHHI.

DYyHKUHUU

Koopannara toukn Ha npsimoil. YuciioBble NpoMexyTKu. PaccTrosiHue mexay AByms
TOYKaMU KOOPIAUHATHOMN IIPSIMOA.

[IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AOcuucca W OpAMHATa TOYKH Ha
KoOpAMHATHON TiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UYreHune rpadukoB
peanpHbiX 3aBucuMocTei. Ilonstne ¢ynkumn. I['padux dyskumm. CBoicTBa (QYHKIUH.
JIuneitnast Qynkuus, e€ rpapuk. I'padux ¢ynkuum y = |x|. I'paduueckoe penieHne TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KVIACC

Yuciia ¥ BIYUCICHUSA

KBagparubiii kopeHb u3 uucina. [lonstue o0 wuppanuoHasbHOM uHcie. JlecsTudnble
NpUOIKEHNS UPpPAalMOHATIbHBIX uncen. CBolicTBa apuMeTndecKux KBaJpaTHBIX KOPHEH U ux
IPUMEHEHHE K MpeoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUHA U BBIYMCICHUSM. JleficTBUTENbHBIE
qUCIa.

Crenens ¢ 1enbpIM NoKasaresaeM U e€ cBoiicTBa. CTaHaapTHas 3allyCh YHCa.

Auaredpanyeckue BbIpaKeHUsl

KBanpaTHslil TpEXUiieH, pa3I0KEHUE KBaAPATHOIO TPEXUICHA HA MHOXKHUTEIH.



Anrebpanueckass apoOb. OcHOBHOE CBOHCTBO anreOpanueckod npobu. CroxeHue,
BbIUMTAHNE, YMHOXKEHUE, JIeJIeHne anredopanyeckux Jpobel. ParmoHanbHble BBIpOKEHHUS M UX
npeodpa3oBaHue.

YpaBHeHNs H HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyia KOpHEM KBaJapaTHOTo ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEeHUH, CBOASIIMXCA K JMHEHHBIM W KBajpaTHbIM. [Ipocreifmime npoGHO-
panyoHaIbHble ypPaBHEHUSI.

I'paduueckas MHTEpHpeTaluss YpaBHEHUN C JIByMsI NEPEMEHHBIMH M CHUCTEM JMHEWHBIX
YpaBHEHUW C JIBYMsI IepeMEHHBIMHU. [IpuMepbl pemieHuss CUCTEM HEIMHEWHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Petrenne TeKCTOBBIX 3a71a4 AIreOpanyecKuM CrocoooMm.

UucnoBele HEpaBeHCTBA M UX CBOMcTBAa. HepaBeHCTBO € OAHONM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHelHble HepaBeHCTBa € OJHOW nepeMeHHO. Cucremsl
JIMHEIHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

DyHKUIHUU

[onsarue Gynkiuu. O61acTh ONpeeNeHuss 1 MHOXKECTBO 3HaueHUH QyHKIu. CrocoOsl
3a1aHus PyHKITUH.

I'papux dynkiuu. YUrenue coiicTB QyHkuuu no e€ rpadukxy. [Ipumeps! rpadukon
(GyHKIUH, OTpaXkaroUIX peaJbHbIe MPOLECCHI.

@OyHKIUY, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. Oynxman y = x2, y = x3, y = \x, y=|x|. [paduaeckoe pelnenne ypaBHEH A 1 CHCTEM
YPaBHEHMH.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

ParnmonanbHble yncia, uppalvoHaIbHbIE YKCa, KOHEYHbIE U OECKOHEYHbIE JeCATHYHbIC
npobu. MHOXECTBO JEMCTBUTEIbHBIX YHUCEN, JEUCTBUTENbHBIE YHCIA KaK OECKOHEUHBIE
JecATUYHble  JApoOM. B3auMHO  OJHO3HAUYHOE  COOTBETCTBME  MEXJAY  MHOXECTBOM
JIEACTBUTEIBbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JEMCTBUTENBHBIX 4YHCEN, apu(pMeTHYecCKue NEHCTBUSA C JEHCTBUTEIbHBIMU
YHUCIIAMU.

PazMepbl 00bEKTOB OKPYIKAIOIIEro MUPA, [UIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MUPE.

[IpubnmxE€HHOE 3HAUEHUE BEJIWYUHBI, TOYHOCTh HpuOIMKeHUs. OKpyrjeHue 4Yucel.
[Ipukuaka u oLeHKa pe3yJIbTaTOB BHIYACIICHUH.

YpaBHeHHsI U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBagparnoe ypaBHeHue. PemieHne ypaBHEHMI, CBOJSIIMXCA K  KBAJpPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pellleHHMs ypaBHEHMH TPETbe M YETBEPTOU CTENCHEU
Pa3iIoKEHUEM HAa MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemleHme — TekCcTOBBIX — 3ajay
anreOpandecKuM METOIOM.

VYpaBHeHHe C JBYMs NEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM OBYX JHMHEHHBIX
YpaBHEHHH C JByMs II€pEMEHHBIMHU. PelleHne cHucTeM JByX YpPaBHEHMM, OJHO M3 KOTOPBIX
JTUHEWHoe, a Ipyroe — BTOpoil cteneHu. I'paduyeckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pewenne TEKCTOBBIX  3aJa4 anreOpanyeckum

crioco6om. UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

PemreHne NMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHoW. KBaapaTHelie HepaBeHCTBa. ['paduueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOYyHKIHUU



KBanparnunas ¢ynkius, e€ rpaguk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
napabosibl, OCb CHMMETPHH MapadoIIbl.

Ipadukn dyskmmit: y = kx, y =kx + b, y =k/x, y =x3, y = \x, y = |x| i ux cBoiicTsa.

YucioBbIe MOCTEI0BATEILHOCTH H MPOTPECCHH

[TonsTHE YMCITOBOM MOCIENOBATENILHOCTH. 3aJaHUE MOCIEI0BATEILHOCTH PEKYPPEHTHOM
¢dopmyoit u GopMyIoii n-ro useHa.

Apudmernueckas M reomeTrpuueckas — nporpeccud.  Popmyiabl  n-To  WieHa
apu(pMeTHYECKON U T€OMETPUYECKOI MPOrpeccHii, CyMMbI IEPBBIX # YICHOB.

N300paxkenne 4ieHOB apu(PMETUYECKON M T€OMETPUUYECKOM Mporpeccuii TOUKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHEHHBIN M SKCTOHEHIMAIBHBIA pOoCT. CIIOXKHBIE MPOLEHTHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MPOrpaMMbI y4eOHOro Kypca «Aunredpay
XapaKTepU3yIOTCH:

1) naTpuoTnyecKoe BOCIUTAHME:

NPOSIBJICHUEM HHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCHUMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHUSIM POCCHUMCKHX MATEMATHKOB W POCCHUUCKON
MaTeMAaTHUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HAYyKax U MPHUKIaJIHBIX
chepax;

2) rpaxaaHCcKoOe U T1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHCHHIO OOSI3aHHOCTEH TpakJaHWHA W pealu3alliil ero Ipas,
MpPEe/ICTaBJICHHEM O MaTeMaTHYeCKHX OCHOBaxX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEIyp TPaKIaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYKJIEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYECKHUM MPUMEHEHHUEM JOCTHXKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPATBbHO-3TUYECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpya0BO€e BOCIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTHUYECKUX 3a7a4 MaTEeMaTHYECKOMH
HaMpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTeMaTU4YecKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCei
KU3HU JIJIS1 YCIEITHON MpodecCHOHAIBHON JIESATEIIEHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBHUAYAJIbHON TpaekTopuu oOpa3oBaHUs H
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYEeCKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K AOMOIHMOHAIBHOMY M JCTETHYECKOMY BOCIPHATHIO MAaTEMaTHUYECKHX
00BEKTOB, 3a/1a4, PEUICHHUM, pacCykI€HUN, YMEHUIO BUIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

OpUEHTAIMEH B JCATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX IPEICTaBICHHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YEJIOBEKa, NPUPOIbI M OOIIECTBAa, MOHUMAaHHEM
MaTeMaTHYeCKOH HayKH Kak c(]epbl YeIOBEYECKOW MEATEIHHOCTH, JTAloB €€ pasBUTHS H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIUBWIM3ALMHU, OBJIAJACHUEM S3bIKOM MAaTEMAaTUKH U MaTEMATHYECKOU
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHpaA, OBJQJACHHEM MPOCTECHIIMMU HaBbIKAMU
HCCIIEA0BATENIbCKON IEATEIbHOCTH;

6) pusuveckoe BocnuTaHue, PopMUpPoOBaHHE KYJIbTYPbI 310POBbSI H IMOLMOHATBHOTO
OJ1aronosTyyus:

TOTOBHOCTBIO TPUMEHATh MaTE€MaTUYeCKHE 3HAHUS B MHTEpPECax CBOETO 3/I0POBbS,
BEJICHUS 3[J0POBOr0 00pasa KU3HU (30pOBOE MUTaHHUE, COANTaHCUPOBAHHBIN PEXUM 3aHATHI U
OT/IbIXa, peryisipHas (u3nyeckas aKTHBHOCTH), C(OPMHPOBAHHOCTHIO HaBbIKa pediexcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'o K€ MpaBa IPYroro 4eJIoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHME:

OpHUEHTAallMel Ha MPUMEHEHHWE MAaTeMaTH4eCKHX 3HAHUW AJIs peuieHus 3a1ad B 00JacTu
COXPAHHOCTH OKpPY’KAIOIIeH Cpeibl, IJIAHUPOBAHUS TOCTYNKOB M OIEHKM HUX BO3MOXKHBIX
MOCIEACTBUM ISl OKPY>KaIOLIE cpesbl, OCO3HAHHEM II00ATbHOTO XapaKTepa 3KOJIOTHYECKUX
po0JIeM U TIyTel UX PEIIeHUs;

8) ajanTanus K M3MEHAIIUMCS YCJIOBUSIM COUMATbHONM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSAX HEOIPEACIEHHOCTH, MOBHIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM UHCJIE YMEHHE YUYUTHCA Yy APYIHX
Jto/iel, MpuoOpeTaTh B COBMECTHOU JIEATETLHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OMbITa JPYTHX;



HE00XO0IMMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (OpMyIUpOBaTH UIEH,
MOHATUS, THIOTE3bl 00 00BEKTaxX M SBJICHUAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(UIUTBHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYIO CHUTYyallMlO, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUs U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHUBepCcaJbHbIE yuyeOHbIe
neiicrBuga ba3oBble Jiornueckue aeiicTBHA:
. BBISIBIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,

MOHATUH, OTHOWIEHUH MEXAYy TMOHATUAMH, (HOPMYITUpPOBATH OIpPENENICHUs IOHSITHUH,
YCTaHABJIMBATh CYIIECTBEHHBIN NpHU3HAK KIAacCU(PUKALMU, OCHOBaHUSA [UIsi OOOOUIeHHUS U
CPaBHEHHUs, KpUTEPUHU IPOBOAMMOI0O aHAJIN3A;

o BOCIPUHUMATh, (POPMYIMpPOBaTH U NPEeOOpPA3OBbIBATh CYKIEHUS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHbIE, €TUHUYHBIE, YACTHBIEC U 00IINE, YCIOBHBIE;
o BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEYUs B (akTax,

JAHHBIX, HAONIONEHHUSIX W  YTBEPXKACHUSAX, Mpeularatb KPUTEPUM Ul BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

. JIeNlaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX M WHAYKTUBHBIX
YMO3AKJTFOYCHHUH, YMO3AKITIOUSHUH 10 aHAJIOTHH;
. pa3bupath J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKICHUHU (MPSMbIE M OT MPOTHUBHOTO),

MPOBOJNTh  CAMOCTOSITEIbHO  HECIIOKHBIE — JIOKa3aTelIbCTBA ~ MAaTEMaTHYEeCKHX  (aKTOB,
BBICTpaWBaTh apryMEHTAllMI0, TMPHUBOJIUTh TPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKICHUS;
o BBIOMpaTh CHoco0 pemieHUs ydeOHOW 3amauu  (CpaBHMBATh HECKOJIBKO BapHUAHTOB
pelieHus, BHIOMpaTh HaWOOJee TOIXOIAINIMA ¢ YYETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPHUTEPUEB).

Ba3oBrble ncciaenoBareJbCKHue AeiHCTBUA:
o HCIOJIb30BaTh BOMPOCH! KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HaHUA, (OPMYyITUPOBAThH
BOIPOCHI, (UKCHPYIOIIHE TIPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSITEIIFHO YCTAaHABIMBATh HCKOMOE
Y AaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;
. MPOBOJIUTH TI0 CAMOCTOSATEIBHO COCTaBJIECHHOMY IUIAHY HECJIIOXKHBIM JKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHUE 10 YCTAaHOBICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
o CaMOCTOSTENLHO (POPMYITHUPOBATh 000OIIEHUST U BBIBOJIBI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0JICHUS, UCCIICIOBAHHUS, OLICHUBATh JIOCTOBEPHOCTD MOJIYYCHHBIX PE3YJbTAaTOB, BBIBOJIOB U
00001LIEeHHIT;
. MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEIIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Padora ¢ unpopmanueii:

o BBISIBJIATH HEJOCTATOYHOCTb U U30BITOYHOCTh HH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX IS
penieHus 3a1a4u;

o BbIOMpPATh, AHAIU3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH MH(POPMALHUIO
pa3IUYHbIX BUAOB U (POPM NpEICTABICHNUS;

o BbIOMpaTh (GopMy MpelncTaBieHUs] WHPOPMALMK M WILIIOCTPUPOBATh pelIacMble 3aJauu
cXeMaMM, AMarpaMMaMH, MHOH rpaukoil 1 uX KOMOMHALUAMY;

o OLIEHUBATh HAI&KHOCTh MH(POPMALIUU 10 KPUTEPHUSAM, MPEIOKEHHBIM YUUTEIEM HITU

c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.
KoMMyHuKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeCTBUS:



L4 BOCIIpUHUMATL U (bOpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHU C YCJIOBHUAMHU H LCIIEIMU
o0wIeHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHS B YCTHBIX M NMHUCBMEHHBIX
TCKCTAX, JaBaTb IMOACHCHHA II0 XOAY PpCHICHHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-IeHHbeI
pe3yJbTar;

. B X0Jic OOCYK/IEHHMS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOH TEMBI, IPOOIEeMBI,
pelraeMoii 3a1a4ur, BbICKA3bIBaTh HMJICU, HALICJICHHBIC HA IOMCK PELICHHS, COIOCTABIATH CBOM
CYXKACHUA C CYKACHUAMU JPYTHUX YHACTHHUKOB AUAJIOra, 06Hap}I)KI/IBaTB pasiiniuue U CXOACTBO
HO3UIIMI, B KOPPEKTHOH (hopMe HOpMYITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS,

L4 NpCACTABJIAThL PE3YJbTAaTbl PCHICHUA 3ada4d, SKCICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO ~BBIOMpaTh (opMar BBICTYIUICHUs C Y4€TOM 3aJad [pPE3CHTAlUuH |
0COOEHHOCTEH ayTUTOPHH;

L IIOHUMATb U HCIIOJIb30BATh IMPCUMYIICCTBA KOMaHﬂHOﬁ u HHHHBH,HyaHBHOﬁ pa6OTBI Ipu
peuicHun y‘IC6HLIX MaT€MaTUYCCKUX 3ada4,
L IIpUHUMATh ILCJIb COBMECTHOM ACATCIIBHOCTH, IUIAHUPOBATh OpIraHU3allUIO COBMECTHOM

paboThI, pacpeAeiaTh BUILI pabOT, JOTOBAPUBATHCS, OOCYKAATh MPOIIECC U Pe3yIbTaT padoTHI,
0000111aTh MHEHHS HECKOJIbKUX JIFOJICH;

. y4acTBOBAaTh B TPYMIIOBEIX opMax paboThl (00CYyKaeHUs, 0OMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI M JIPYTHE), BBINOJHATH CBOI 4YacTh PaOOTHl M KOOPIMHHPOBATH CBOU JICUCTBHS C
OPYTMMH YICHaMH KOMAaHJBI, OIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMIl MPOIYKT IO
KpUTEpUsIM, CHOPMYJITUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHHBepCaJIbHbIe y4yeOHbIe
aeiicreus Camoopranusanusi:
J CaMOCTOSITEJIbHO COCTABJISATh IUIaH, AITOPUTM PELICHUs 3a7a4uil (WIHM €ro 4acTh), BEIOUpPATh

crnoco0 pemeHHss C y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yu€TOM HOBOM HH(OPMALIUH.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJVIEKT:

. BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CaMOKOHTPOJIA Tpoliecca M pe3yibTaTa PEIICHHS
MaTeMaTHUYECKOM 3aJ1auH;
. NPEIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUM 3aJa4yd, BHOCHUTH

KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HANJCHHBIX OLIMOOK,
BBISIBJIICHHBIX TPYAHOCTEH;

J OLICHHMBATh COOTBETCTBUE pe3yjbTaTa JESATEIBHOCTH ITOCTABJIECHHOM LIETU U YCIOBHUSM,
OOBSICHATh IPUYMHBI JOCTHKEHUS UM HEJOCTYDKEHUS 1eJIU, HAXOUTh OIIMOKY, 1aBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3VJIbTATHI

K xonmy oOydenuss B 7 Kjaacce OOydyalOMIMKCS MOJIYYHT CIEIYIOIIUE TNPEAMETHBIE
pe3yJIbTaThI:

Yuciia 1 BBIYHCICHUA

BbInonHATE, coueTas YCTHbIE M INUCbMEHHBbIE NPUEMBI, apu(METHUECKUE ACHCTBUS C
palrOHaIbHBIMU YHCIAMU.

HaxoanuTe 3HaueHWs YUCIIOBBIX BBIPAXKEHUH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCIICHHUSI 3HAYCHUH JAPOOHBIX BBIPAXKEHUH, CcoOJAepXKamuX OOBIKHOBEHHBIE U
JeCATUYHbIE Apo0u.

[lepexoauth OT oxHOW (POPMBI 3amUCH YUCEN K APYroi (MpeoOpa3oBHIBATh JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATMYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHuBaTP M  yNOPSAOYMBATH  PalMOHAJIbHbBIE

yycna. OKpyraTh 4ucia.



BbINOMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUH YHCIIOBBIX
BBIPAKEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh NMpU3HAKK JAETUMOCTH, Pa3jIOKEHHE HAa MHOXHUTEIM HATypajbHBIX YHCEIL.

PemaTte npakTHKO-OpMEHTHPOBAHHBIE 3aJla4yM, CBA3aHHBIE C OTHOIIECHUEM BEJIMYHH,
MIPONOPLUMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHMS 3a]1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckme BbIpaKeHUs!

Hcnonp3oBathk anredpanyeckyro TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipoliecce
OCBOEHHS y4eOHOT0 MaTepuaia.

HaxoauTh 3HaueHst OyKBEHHBIX BBIPaKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BoinonHATe mpeoOpa3oBaHus LEJIOr0 BBIPAKEHUSI B MHOTOWIEH MPHUBEIECHUEM I0I00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BBINOMHATE yMHOXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOIOYIEH,
NPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBITh pa3loKEHUE MHOTOUWIEHOB HAa MHOXHUTENN C IOMOIIbIO BBIHECEHUS 3a
CKOOKH OOIIEro MHOXHTENs, TPYNIUPOBKU CJIaraéMblX, MPUMEHEHUsT (GOPMYJI COKpAIIEHHOTO
YMHOXEHHS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB JUIsl PpELICHUs pa3lu4yHbIX 3a4ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonb3oBaTh CBONWCTBA CTENEHEN C HAaTypaJlbHBIMU TMOKA3aTeIsIMU JJIsl peoOpa3oBaHUs
BBIPAKECHU.

YpaBHeHNs H HEPABEHCTBA

Pemate nMHENHHBIE ypaBHEHUs C OJHOM INEPEMEHHOM, NPHUMEHSS INpPaBHIIA IEpexoja OT
HCXOJHOTO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTe, sBiI€TCSd JM 4YHMCIO KOPHEM
YpaBHEHMUS.

[TpumensTh rpaduyeckre MeToAbl P PeIIeHUH JTUHEHHBIX YPaBHEHUH U UX CUCTEM.

[TonOupath npuMepsl nap YKCes, SIBISIFOIIMXCS PEIIEHUEM JINHEHHOTO YPaBHEHUSI C ABYMS
NIEPEMEHHBIMHU.

Crpouth B KOOpJIMHATHOW IUIOCKOCTH TpauK JMHEHMHOrOo YypaBHEHUS C JBYMs
NepEMEHHBIMH, NOJIBb3YsICh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemarp cucrteMbl ABYX JIMHEHHBIX ypaBHEHUN C JBYMsI MEPEMEHHBIMHU, B TOM YHCIE
rpapuyecKH.

CocTaBniTh M pemiath JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpPaBHEHMH I10
YCIIOBUIO 3aJa4yM, WHTEPIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3aJauyd IOJyYEHHBIN
pe3yibTar.

DOyHKUHUA

N300paxkaTh Ha KOOpAMHATHOM MPSMON TOYKH, COOTBETCTBYIOUIME 3a/laHHBIM
KOOpAWHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allUChIBaTh UHUCIIOBBIE IIPOMEKYTKH Ha
anreOpanvecKkoM si3bIKE.

OTtmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHbIM KOOpJIMHATaM, CTPOUTH
rpaduku muHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINU Y = |X|.

OmnwuceiBaTh ¢ MOMOUIbIO (DYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSIHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb, NMPOU3BOJUTEIBHOCTh, BpEM,
00bEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMEHTa.

[NonumaTth rpaduueckuil crocod MpencTaBieHHUs W aHajdu3a WH(GOpPMAIUU, U3BJIEKATH U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(PUKOB PeaIbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOyuenus B 8 kJjacce OOydYarOmMIACS TOJYYUT CIACAYIOIIHE TPEIMETHBIC
pe3yNbTaThI:
Yucsa v BbIYUCIECHUS



Hcnonb30BaTh HauanbHbIE IMPEACTABICHUS O MHOXKECTBE JEUCTBUTENBHBIX YHUCET JUIf
CpaBHEHMsI, OKpPYIJIEHUS U BBIYMCICHUH, HM300pakaTh JEHCTBUTENbHBIE YHUCIIAa TOYKAMU Ha
KOOPJIMHATHOU MPSIMOM.

[IpuMeHsATh TNOHATHE apU(PMETHUECKOTrOo KBAJPATHOIO KOPHS, HAXOIUTh KBaJIpaTHbIC
KOpDHHM, UCHOJB3yS TMpU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJHATH MpeoOpa3oBaHUs
BBIPAKEHUH, COAEPKAIUX KBAJAPAaTHbIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEM.

Wcnonb3oBarh 3amucu OONBIIMX M MalbIX YHCEN C MOMOIIBIO JECITHUHBIX ApoOed M
creneHer yucina 10.

Auaredpanyeckue BbIpaKeHUs!

[IpuMeHsATH TMOHATHE CTENEHM C LEJIbIM I0Ka3aTesieM, BBIMOJIHATh NPeoOpazoBaHMs
BBIPAKEHUH, CO/Iep KALUX CTENEHH C LIEIbIM ITOKa3aTEJIEM.

BBINONHATE TOXJIECTBEHHBIE MPeoOpa30BaHUs PALMOHAJIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMU U alreOpandyeckKuMHU JpoOsiMH.

PackiapiBaTh KBaJpaTHbIN TPEXUICH HA MHOKHUTENH.

[IpumensaTs mpeoOpa3oBaHMs BBIPAXKEHUM JUIs pELIEHUS pa3IuYHbIX 3a1ad U3
MaTEMaTUKH, CMEKHBIX IIPEMETOB, U3 PEAILHON MTPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemats nuHelHbIe, KBaJpaTHBIE YPAaBHEHUS U PAallMOHAJIBHBIE YPABHEHUS, CBOASILUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh NMpocCTENIINE UCCIEN0BaHNS YPABHEHUA U CUCTEM YPaBHEHUH, B TOM YHUCIIE C
MPUMEHEHHEM TpapUuecKux MpelCTaBlIeHU (yCTaHABIMBaTh, WMEET JM YpaBHEHHE WIU
CUCTEMA YPaBHEHUI PELLEHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonute OT cinoBecHOW (OPMYIHPOBKM 3agaud K €€ anreOpandyeckod MOJeNu ¢
MIOMOULIBI0 COCTABJICHUS YPAaBHEHMsS WM CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1a4¥l MOJIYUYEHHBIN pe3yJsIbTar.

[IpuMeHTh CBOMCTBA UMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PELIATh JINHEHHBIC
HEpaBeHCTBA C OJIHOM NEepeMEHHOM M HMX CHCTEMBI, J1aBaTh TIpaHUUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DyHKUIHUU

[lonumaTh ¥  HCHONB30BaThb (PYHKLUMOHAIbHbIE TMOHATHA M S3BIK  (TEPMUHBI,
CUMBOJIMYECKHME OO0O3HAYCHHs), OMNPEACNITh 3HaueHWe (PYHKIIMU 1O 3HAYEHUIO apryMeHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIUH 110 € TpaduKy.

Crpouts rpaduku 371eMEeHTapHbIX QYHKIMHA BUA:

y=k/x, y=x2,y =x3,y = |x|, y = VX, OnHCHIBaTh CBOICTBA YHCIOBOI (YHKIHH 110 €&

rpaduxy.

K xonmy oOydenus B 9 kjacce oOy4aronIuiicss TOJYYHUT CIEAYIOMIUE TPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYUCTEHUS

CpaBHUBATH U YIIOPSAIOUYNBATH PAIMOHAIBHBIE U UPPALIMOHABHBIE YUCTA.

BrmonHATh apupMeTHIecKre JeHCTBUS C PAIlMOHATBFHBIMHI YUCIIAMH, COYETast yCTHBIC U
MUChMEHHBIC TPUEMBI, BHITTOHATH BEIUMCICHUS C UPPAIIMOHATBHBIMU YHCIAMHU.

HaxoauTh 3HaueHus CTeNeHel ¢ 1eNIbIMU IT0Ka3aTeIsiMU U KOPHEH, BBIYUCISATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OkpyrisaTh JeHCTBUTENbHBIE YMCIIA, BBIMNOJIHATH MPUKUAKY pe3yJbTaTa BBIYMCIICHHM,
OIICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHEWHBIE ¥ KBaJpaTHBIC YypaBHEHHS, YPAaBHEHUS, CBOMAALIMECS K HHUM,
npocTeiime ApoOHO-palliOHAbHBIE YPaBHEHHUS.

Pemath cucTemsl IBYX JIMHEHHBIX YPAaBHEHHUU C ABYMS MEPEMEHHBIMH M CHUCTEMBI JIBYX
ypaBHEHHUH, B KOTOPBIX OHO YpaBHEHUE HE SBJIAETCS JTMHEUHBIM.



Pemate TekcTOBBIE 3aJauM  aareOpayecKuM CIOCOOOM € MOMOILBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI JBYX YPABHEHUH C IByMs [IEPEMEHHBIMHU.

[IpoBoaWTH MpoOCTEMIINE HCCIENOBAaHUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM TIpadUuecKux TMpeICcTaBlIeHU (ycTaHaBIMBaTh, MMEET JIM ypaBHEHHE WIH
CUCTEMa YpaBHEHUH pEelleHUs], €CIIU UMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHeliHbIE HepaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pakaTh peELICHUE
HEpaBEHCTB Ha YKMCIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemartp cucTeMbl JMHEHMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPEIICHHE CUCTEMBbl HEPABEHCTB HAa UYMCJIOBOM MpsSMOii,
3aIHUCHIBaTh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PELICHUH Pa3IMUHBIX 3a7a4.

DOyHKUHUU

PacnioznaBath (hyHKIMU M3y4eHHBIX BUJIOB. [loKa3pIBaTh cXeMaTHUECKH pacloOIOKEHUE Ha
KOOPAMHATHOM MIOCKOCTU IpaduKkoB GpyHKIMH BUta: y =kx, y =kx + b, y =k/x, y = ax2 + bx +
¢, y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HaueHHH KO>QDHUIMEHTOB, OMUCHIBATH CBONCTBA
GbyHKUU.

Crpouth U u300pakaTh CXEMaTUYECKU TpapUKd KBaJIpaTUYHBIX (YHKIIMM, OMHCHIBATH
CBOMCTBA KBaIpaTUYHbBIX (PYHKIMHA MO UX TpaduKam.

PacrioznaBate  kBajgpaTMuHyr0 (QYHKIOMIO 10  (opmyne, MNPUBOIUTH  MPUMEpPHI
KBaJIPaTUYHBIX QYHKLUH U3 peabHON )KU3HU, PU3UKHU, FEOMETPHUH.

YuciioBble M0OCT€10BATEIBLHOCTH U NPOrPeccuu

Pacnio3HaBath apu(MeTHUECKYI0 M T€OMETPUUYECKYIO MPOrPECCHH MPH Pa3HbIX crocobax
3alaHusl.

BbINONHATE BBIYMCIEHHUS C HUCHOJNb30BaHUEM (OpMyN Nn-ro ujaeHa apuMeTHUEeCKOW Hu
r€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4iIeHbI IOCIE10BATEIbHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pematsb 3a1aun, cBsi3aHHBIE C YUCIIOBBIMU NIOCIIEI0BATENBHOCTSIMH, B TOM YHCJIIE 33/1a4U U3
peanbHOM JKHU3HHU (C UCTIOIBb30BaHUEM KAJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacoB JIEKTPOHHBIE
Ne i/ HaumeHoBaHMe pa3iesioB U TeM Konrpoababie | MpaxTieckue (uudposbie)
NMpOrpaMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI pecypes
bu6 OK
1 Yucna v BeIUKCIICHUS. PalinoHanbpHbIe Yucia 25 2 https: //I;In Jégg;f)l(ri /L7If4l 5590
2 Anrebpanyeckue BhIpaKCHUS 27 | Bubmiorexa IOK
https://m.edsoo.ru/7t415b90
bubnnoreka [IOK
3 YPaBHCHHA M HCDABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 | Koopauratsr 1 rpagui. CYEKIMH 24 1 https:/m.edsoo.ru/7415b90
bu6nuoreka [JOK
5 IosTopenne 1 0bodmenne 6 1 https://m.edsoo.ru/7t415b90
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME




8 KVIACC

KosmuecTBo yacoB DJIEeKTPOHHBbIE
H
Ne i/ ANMEHOBAMNIE PANCIOB HTEM Konrtpoabubie | IIpakTuyeckue (posbie)
NPOrpaMMbI Bcero paGore: paGoTh! o0pa3oBaTe/ibHbIE
pecypchbl

1 Uucna u Beruncienus. KBagparHeie KOpHU 15 1 buomorexa [IOK
) https://m.edsoo.ru/7f417af8

5 Yucna u BerunciieHust. CTeneHs ¢ [eIbIM 7 but6mmoreka [JOK
NIOKa3aTeseM https://m.edsoo.ru/7f417af8

3 Anrebpanueckue BoipaxeHus. KBaapaTHblii 5 1 bubmuoreka [IOK
TpEXUIIEH https://m.edsoo.ru/7f417af8

4 AnrebpanyecKkue BhIPAXKEHUSI. 15 1 bubnmoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8

5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 | bubnuorexa [JOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8

6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHH https://m.edsoo.ru/7f417af8

bub OK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https: //Iinﬂepcll(;(T)ZK;/g £417af8

bu6muoreka [JOK
8 Oynukuuu. OCHOBHBIE TOHATHUS 5 https:/m.e dsoo.ru% £417af8

but6mmoreka [JOK
? PyHKIH. TUCTOBEIC (yHKIM 9 https://m.edsoo.ru/7f417af8

bubnuorexa [JOK
10 MosToperme u obobmenye 6 ! https://m.edsoo.ru}7I f417af8

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




9 KJIACC

KoandecTBo yacos DJIEeKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Kontpoariie | Ipaktitieckite o0pa3oBare/ibHbIE
padoThI padoThI pecype
. bu6bmmorexa LIOK
1 UYucna 1 BerurcieHus. JledcTBUTENbHbBIE YHCIa 9 1 https://m.edso0o.ru/7f419d08
) VYpaBHEeHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuoreka [JOK
OJTHOM MepeMEHHON https://m.edsoo.ru/7t419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [JOK
ypaBHEHHI https://m.eds00.1u/7f419d08
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 Eggi;ﬁiﬁi£%7 £419d08
bubmuoreka [JOK
> PyHKimH 16 ! https://m.edsoL(I).ru/7f419d08
bubmnoreka [IOK
6 YucnoBbIe NOCIEI0BATEILHOCTH 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 18 | bubmnoreka [IOK
3HAHUU https://m.eds00.1u/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 7 0




INOYPOYHOE IINTAHUPOBAHUE

7 KUIACC
KounyecTBo 4acoB JyIeKTpOHHbIE N (poBbHIE
Ne ni/m Tema ypoka Beero Kontpoabnsl | [IpakTnueckue m;},{i‘:}i‘nﬂ o0pasoBaTe/bHbIE
e padoThbI padoTsbI pecypchl
1 [ToHsTHE panMOHAIBLHOTO YKCia 1
) Apudmernueckue neicTBus ¢ 1
palroHaTbHBIMU YHUCIAMH
3 Apudmernueckue 1eicTBus ¢ |
panoHaIbHBIMU YHCIAMU
4 Apudmernueckue neicTBus ¢ 1
panoHaIbHBIMU YHCIIAMU
5 ApudmeTrnueckue IeHCTBUS C 1
panMoHaIbHBIMU YHCIAMU
6 Apudmernueckue TeHCTBUS C |
panMoHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsiJouuBaHue |
palroHATbHBIX YUCEI
2 CpaBHeHue, ynopsiJouuBaHue 1
palroHATbHBIX YUCEI
9 CpaBHeHue, ynopsiJounBaHue |
palOHaJIbHBIX YUCEI
10 CreneHb ¢ HATYypalIbHBIM MOKa3aTeIeM 1 bubmmorexa HOK
https://m.edsoo.ru/7f4211de
11 CreneHsp ¢ HaTypaJIbHBIM [IOKa3aTEIEM 1 bubmorexa IOK
https://m.edsoo.ru/7f421382
12 Crenensb ¢ HATYpaJIbHBIM [T0KA3aTEIEM 1 Bubmiorexa [TOK
https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HaTypaJabHBIM [IOKa3aTeIEM 1 Bubmiorexa HTOK

https://m.edsoo.ru/714218be




14

CreneHsp ¢ HaTypaJbHBIM [TOKa3aTeIeEM

15 CraproBasi KOHTPOJIbHAs paboTa
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH,
16 MPOIEHTHI U3 PEATLHOM MPAKTUKU
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH,
17 MPOIEHTHI U3 PEATLHOM MPAKTUKU
Pemenie ocCHOBHBIX 3a/1a4 Ha IpoOH,
18 MIPOIICHTHI U3 PEATHbHOM MPAKTHUKU
19 [Ipu3naku genuMocTu, pa3aoKeHus Ha
MHOKHUTEIIM HaTyPAIbHBIX YUCEIT
20 [Ipu3Haky AeMMMOCTH, Pa3IoKEeHHS Ha
MHO>KUTEJIA HATyPaTBHBIX YUCEIT
Peanbnbie 3aBucumoctu. [Ipsimas u
21 oOpaTHasi IPOMOPIIMOHAIIBHOCTH
Peanbubie 3aBucumoctu. [Ipsmas u
22 o0OpaTHast MPOMOPLHUOHAILHOCTH
Peanbnbie 3aBucumoctu. [Ipsimas u
23 oOpaTHast MPOMOPIIUOHATEHOCTH
Peanbuble 3aBucumoctu. Ilpsamas u
24 oOpaTHas IPOIMOPIMOHATBHOCTH
KonTponbhas padbora o Teme
25 "PanuonanbpHbIe ynuciaa'
bu6mmoreka [JOK
26 BYKBEHHKIC BRIDAXCHHA https://m.edsoo.ru/7f41feec
7 [Tepemennsie. JlomycTumble 3HaYCHUS
NIepPEMEHHBIX
28 | ®opmybl
29 DopMyJIbI
IIpeoOpa3oBanre OYKBEHHBLIX BBIpaKEHHUIH
30 p&i:KpI)II)TI/Ie CKO60K}I]/I HpI/IBGIIeHI/IS ’ bubmmorexa LIOK

HO,I[O6HBIX CJlara€MbIX

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




[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,

bu6nmoreka [JOK

31 f;‘;;%igff;;i‘;iz;pmﬂe‘m https://m.edsoo.ru/7f41£d70
[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKCHHM,
32 pacKpbITHE CKOOOK U TIPUBEICHUE
MOJOOHBIX CJIaraeMBbIX
[IpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHHM,
33 pacKpbITHE CKOOOK U TIPUBEACHUE
IMOJOOHBIX CJIaraeMbIX
CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoreka [JOK
34 IoKa3aTelieM https://m.edsoo.ru/7f421382
CBolicTBa CTENEHU C HATYpaJIbHBIM bub6nuoreka [IOK
35 IoKa3arejieM https://m.edsoo.ru/7f42154¢
CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
36 ToKazaTeyeM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
37 MHOToIeHE! https://m.edsoo.ru/7f42276¢
bu6mmoreka [JOK
38 MuoroweHE! https://m.edsoo.ru/71422930
CnoxxeHue, BBIYMTAHUE, YMHOKEHUE bubnuorexa [JOK
39 MHOTOYIEHOB https://m.edsoo.ru/7f422af2
CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnuorexa [JOK
40 MHOTOYIEHOB https://m.edsoo.ru/7f422cc8
CnoxxeHue, BBIUUTaHUE, YMHOKEHHE bu6nmoreka [JOK
41 MHOT'O4WICHOB https://m.edsoo.ru/7f422fca
CnoxxeHue, BBIYMTAHUE, YMHOKEHUE Bbu6nmuorexa [JOK
42 MHOTOYJICHOB https://m.edsoo.ru/7f423182
" bubmuoreka [JOK
43 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS https:/m.edsoo.ru/7£42432a
44 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [TOK

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




bubmmoreka [{OK

45 DOOopMyIIBI COKPAIIEHHOTO YMHOXKEHUS https://m.edsoo.ru/7f424c12
N bubnuorexa [JOK
46 | ®opMyIbl COKpAIIEHHOTO YMHOXKEHUS https://m.edsoo.ru/7f424£d2
N bubmuoreka [JOK
47 @opMyIIbl COKPAIEHHOTO YMHOXKECHUS https://m.edsoo.ru/7f4251d0
bu6nmoreka [JOK
48 Pa3znoxeHne MHOrO4JI€HOB HA MHOXKHUTEIN https://m.edsoo.ru/7f423312
bu6mmoreka [JOK
49 | PaznokeHrue MHOTOUJICHOB Ha MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
bu6mmoreka [{OK
50 | PaznoskeHne MHOTOUYIEHOB HA MHOXKHUTEIH https://m.edsoo.ru/7£4239de
KonTponbHas padbota no teme
>l "Anrebpanyeckue BeIpaKeHUs "
5 VYpaBHeHue, mpaBuiia npeodpa3oBaHus
YpaBHEHUS1, PABHOCWJIBHOCTb YPABHEHUN
VYpaBHeHue, mpaBuiia mpeodpa3oBaHus
>3 ypaBHEHUSI, PABHOCWJIBHOCTh YPaBHEHUHN
JIuneliHOEe ypaBHEHHE C OHOU
54 IIEPEMEHHOM, pEIIEHNE JTUHENHBIX
YPaBHEHUM
JIuHeliHOE ypaBHEHHE C OJHOU
55 nepeMeHHo}Iélp pemenue HHHHeﬁHBIX bubmorexa LOK
N https://m.edso0o.ru/7f420482
YpaBHEHUI
JInHeitHOe ypaBHEHHE C OJTHOM
56 [IEPEMEHHOM, pelICHUE JIMHEUHBIX
ypaBHEHUI
. bubnnorexka [HOK
57 Pemenue 3aga4 ¢ NOMOLIBIO ypaBHEHUN https://m.edsoo.ru/7f42064e
. bubnmoreka [IOK
58 | Pemenue 3a1a4 ¢ MOMOIIBIO YPaBHEHUN

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




bubmmoreka [{OK

59 | Pemenue 3a/1a4 ¢ MOMOIIBIO YpaBHEHHH https://m.edso0o.ru/7f4209a0
KonTponsHas padora no teme «JIuneitnoe
60 ypaBIfeHHe c orI)[HofI MepEMEHHOM 1 Bubmiorexa IJOK
penieHue 3a1a4 ¢ IOMOIIbI0 YPaBHEHUIN https://m.edsoo.ru/7{420c6e
61 JIuHeiHOe ypaBHEHUE C IBYMS bubnuoreka [JOK
NIEpEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JIuHeiHOe ypaBHEHUE C IBYMS bubnuoreka [JOK
NIEpEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ByX JIMHENHBIX YPaBHEHUI C bubnumoreka [IOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHENHBIX YPaBHEHUI C
TBYMSI TIEPEMEHHBIMHU
65 CucreMa IByX JJUHEWHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU
66 CucreMa IByX JJUHEWHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHUM brommorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHeHHIA brbnnorexa LTOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUH Bubmorexa IOK
https://m.edsoo.ru/7f4287d6
70 | Pemenue cuctemM ypaBHEHUN
71 Pewienue cucreM ypaBHEHUI
7 KonTtponbHas padota mo teme "JInneiHbIe bubmuorexa [JOK
ypaBHeHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha ipsiMoi bubmorexa IOK
https://m.edsoo.ru/7f41de76
bubmnoreka [IOK
74 | YncnoBble NPOMEXYTKU

https://m.edsoo.ru/7{41d{12




75

Hucnosble IPOMEKYTKU

Paccrosinne Mex Ty NByMsl TOUKaMH

76 KOOPIMHATHOM IIPSIMOU
77 Paccrostane MENY JABYMS TOUKAMH
KOOPAMHATHOM MPsAMOii
73 [IpsimoyrosbHas cucreMa KOOpAMHAT Ha bubanorexa [HOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsmoyrombpHas cucreMa KOOpAMHAT Ha bubnmnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3aJaHHBIX bub6mmoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumepsl rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpadukoB, 3a1laHHBIX
dopmynamu
23 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
. bubinmoreka [IOK
84 | Urenue rpadukoB peanbHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f41ca24
85 | Urenue rpadukoB peanbHbIX 3aBUCUMOCTEH
bubnnorexa [JOK
86 | Ilonsrue GynKimm https://m.edsoo.ru/gf4 1ef06
87 | I'paduk pyHkImMM
bubnnorexa [HOK
88 Croiictea pyHKuuid https://m.edsoo.ru/L7[ 411078
. . Bubnuoreka IIOK
89 | Ceoiictea dymKumii https://m.edsoo.ru%ﬂlf 1fe
90 | JluneitHas GyHKIUS bubmmorexa IOK
https://m.edsoo.ru/7f427282
91 JluneitHast GyHKUIMSA bubmmorexa HOK

https://m.edsoo.ru/71427412




bubmmoreka [{OK

92 [TocTpoenue rpaduka TUHEHHON QYHKITUN 1 https://m.edsoo.ru/7f426d 1 e
93 [MocTpoenune rpaduka nuHeHHON HyHKIHH 1
94 | I'paduk pyHkumu y =[x| 1
95 | I'paduk pynkuuu y =[x| 1
KonrponbHas pabora no teme Bu6 OK
96 | «Koopaunats! u rpaduku. OyHKIHm) / 1 1 nomoreta L1

https://m.edsoo.ru/7f41£50a

Bcepoccuiickas npoBepouHas paboTa

HroroBast kKoHTpoIbHas paboTa /

o7 Bcepoccuiickast mpoBepouHas paboTa I !

08 [ToBTOpEHNE OCHOBHBIX MOHATHM 1 METOJ10B | bubnnorexa [JOK
Kypca 7 kiacca, 0000IIeHe 3HAaHUT https://m.edsoo.ru/7f429¢c6¢

99 [ToBTOpPEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnnorexa [IOK
Kypca 7 kiacca, 000011eHne 3HaHuH https://m.edsoo.ru/7f42932

100 [ToBTOpEHNE OCHOBHBIX MOHATHUH H METOZ0B 1 bub6nuoreka [IOK
Kypca 7 kiacca, 000011eHne 3HaHu| https://m.edsoo.ru/7f42a0e0

101 IToBTOpEHNE OCHOBHBIX MOHATHUI 1 METOJI0B 1 bubmmorexa [IOK
Kypca 7 kiacca, 000011ieH1e 3HaHun https://m.edsoo.ru/7f42a27a

10 IToBTOpEHNME OCHOBHBIX MOHATUI I/IvMeTO,Z[OB 1 bu6mmoreka [JOK
Kypca 7 xinacca, 00001IeHne 3HaHu! https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME




8 KVIACC

KoanyecTBOo 4acoB

JJIeKTPOHHbIe N (ppoBbIe

Ne i/ Tema ypoka Koutpoabubl | [IpakTnueckue Aara o0pa3oBarte/ibHbIE
Bcero U3yYeHus!
e padoThl padoThI pecypcesl
1 KBaspaTHbIii KOpEHb U3 YKMCIIA 1 bubmmorexa IOK
https://m.edsoo.ru/7f42d452
2 [Tonsatue 06 HppaOHAIILHOM YHCIIe 1 Bubmmorexa IOK
https://m.edsoo.ru/7f42eaaa
3 JecsaTruunble MpUOTUKECHUS |
WPPALMOHATBHBIX YUCEI
4 JecsaTruunble MpUOTUKECHUS |
WPPALMOHATBHBIX YUCEI
5 JlelicTBUTENbHBIC YUCIA 1
6 CpaBHEHME JCHCTBUTEIBHBIX YHUCET 1
7 CpaBHEHME NCHCTBUTEIBHBIX YHACET 1
8 Apudmernueckuii KBaapaTHbII KOPEHb 1
9 YpaBHeHue Buja xZ = a 1
10 CBoiicTBa apu(pMETHIECKUX KBAAPATHBIX | bubmuorexa [JOK
KOpHEl https://m.eds00.ru/7f42d862
1 CaoiicTBa apu(PMETUIECKUX KBAAPATHBIX | bubnmoreka [JOK
KOpHEH https://m.edsoo0.1u/7f42d862
12 [Ipeo6pa3oBaHne YMCIOBBIX BBIPAKEHUMH, 1 bubmumorexa [IOK
COJIEpXKaIINX KBaJIPaTHbIC KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHUH, 1 bubnnorexa [JOK
COJIEpXKAIINX KBAJPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeobpazoBaHue YNUCIOBBIX BHIPAXKECHUH, 1 bubnuorexa [IOK
COJIEpXKAIINX KBaJAPaTHBIE KOPHHU https://m.edsoo.ru/7f42e0be
15 Bxoanast koHTponpHas paboTta 1 1 EES;I:I//I/CI);ZIEZ;OL(I).OIEW 426262
16 CTeneHb ¢ MeNbIM IMoKa3aTeaeM 1 bu6mmorexa [IOK




https://m.edsoo.ru/7f4354a4

CranpaptHas 3anuck yucia. Pasmepsl
00BEKTOB OKpYyXKaromero Mupa (ot

17 AJIEMEHTAPHBIX YACTHII 0 KOCMUYECKUX Bubmrorexa HOK
00BEKTOB), JUTUTEIILHOCTH MTPOIIECCOB B https://m.edso0./7#436098
OKPY’KaIOIIeM MHUPE

18 CBOJCTBA CTEIIEHHU C IIEJILIM ITOKA3aTEIEM bubsmorexa [IOK

https://m.edsoo.ru/7t435648

19 CBOMCTBA CTEIEHHU C IIENLIM ITOKA3aTeIEM bubmorexa LHOK

https://m.edsoo.ru/7f435648

20 CBolicTBa CTEIICHH C IICJIBIM TTOKa3aTelieM bubmmorexa LIOK

https://m.edsoo.ru/7t435648

21 CBoiicTBa CTENEHH C LIETBIM IIOKA3aTEIEM bubmorexa [IOK

https://m.edsoo.ru/7t43599a

22 CBOICTBA CTEIEHHU C IIENLIM ITOKA3aTEIEM bubmorexa [IOK

https://m.edsoo.ru/7f435ed6

23 KBagpatsslil TpEXwIEeH

24 KBagpaTHbllil TpEXUWIEH

’5 Pa3znoxxeHue KBaJapaTHOIro TpEXUieHa Ha bubmuoreka [JOK
MHOKUTEIH https://m.edsoo.ru/7f42fd38

26 Pa3znosxeHne kBagpaTHOro TpéX4seHa Ha bubnnorexa [JOK
MHOYKUTEIN https://m.edsoo.ru/7142{d38
KonTtpoarHas padora 1mo TeMam

27 "KB:EpaTHbIG iOpHI/I. Crenenu. bubmmorexa LIOK
Ksaaparasii Tpexaien” https://m.edsoo.ru/7142ec80

bu6mmoreka [IOK

28 Asrebpamrieckas Apobs https://m.edsi.ru/7f4303 82

29 JlommycTrMBbIe 3HAYCHHSI IEPEMCHHBIX,

BXOJISIINX B areOpanvecKkue BhIpaKeHUs

30 JlomycTrMble 3HaYCHHSI IEPEMEHHBIX,

BXOIAIIUX B anre6pa1/1quKI/Ie BBIPpAXKCHUA




OcHOBHOE CBOMCTBO anredpandeckoiu

bubmnoreka [IOK

31 npobu https://m.edsoo.ru/7f4308e6

32 Coxkpatenue apooeit bubmmorexa IOK
https://m.edsoo.ru/7f430a8a

. bubnmnorexa [JOK
33 Coxpartierne 1podeii https://m.eds;_([).ru/7f430f44

. bubnmnorexa [JOK
34 Coxparnenne 1podeit https://m.eds;_([).ru/7f430f44

35 CioxxeHue, BBIYMTaHHUE, YMHOKEHHUE U bu6mmoreka [IOK
JiesieHHe anreOpanyeckux Apooei https://m.edsoo.ru/7f43128c

16 CioxxeHue, BBIYMTaHHUE, YMHOKEHHUE U bu6mmoreka [IOK
JiesieHHe anreOpanyeckux Apooei https://m.edsoo.ru/7f4315¢c0

37 CnoxxeHue, BEIUMTAHUE, YMHOXKEHHUE U bubmnoreka [IOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/714318c2

18 CrnoxxeHue, BRIUMTAHUE, YMHOKECHHUE U bubnuorexa [JOK
JieJIeHre anrebpandeckux apobei https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBanue BhIpaKEHU, bubnuorexa IIOK
coJiepxanux anredpandeckue 1poou https://m.edsoo.ru/7f43259¢

40 [IpeobpazoBaHue BbIpaKEHHI, bubnuorexa LIOK
coJiepXaInux aareopandeckue 1poou https://m.edsoo.ru/7f432736

A1 [Ipeo6pa3oBanue BbIpaKeHUH, bubnuoreka [IOK
CoJIepIKalnX anredpandeckue apoodu https://m.edsoo0.ru/7f432736

0 KoHTposnbHas pabota 1mo teme bubmuorexa [{OK
" AnreOpanyeckast 1poOs" https://m.edsoo.ru/7f431d36

43 KBagparnoe ypaBHeHue bubnuorexa LIOK
https://m.edsoo.ru/7f42eela

44 HemnonHoe kBagpaTHOE ypaBHEHHE Bubmorexa IOK
https://m.edsoo.ru/7f42eela

45 HemonHoe kBagpaTHOE ypaBHEHHE bubmmorexa IOK
https://m.edsoo.ru/7f42eela

46 dopmyia KOpHEH KBAJPaTHOT'O YPaBHEHUSI bubmuorexa [JOK




https://m.edsoo.ru/7f42£158

. bubnuorexa LIOK
47 ®dopmyra KOpHEH KBapaTHOTO YPaBHEHUS https://m.edsoo.ru/7f42£3£6
. bubmmoreka IIOK
48 ®dopmyna KOpHEH KBapaTHOTO YPaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
Bbu6mmoreka [JOK
>0 Teopema Buera https://m.eds00.1ru/7f430076
Pewenne ypaBHenuii, CBOAAIMXCA K bubnnorexa [IOK
51 KBaJIpaTHBHIM https://m.edsoo.ru/7f43¢542
59 Pemienue ypaBHeHH, CBOASIIUXCS K bu6mmoreka [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43¢c3d0
[Ipocreiimme npoOHO-palOHAILHEIE bubnnoreka [JOK
>3 YpaBHEHHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue 1poOHO-pallMOHATBHBIC bubmuotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7{432bbe
Penrenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO bu6mmoreka [IOK
>3 KBaJJPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7{f42£75¢
Pemrenne TeKCTOBBIX 3a4a4 C IOMOIILIO Bbu6morexa [JOK
36 KBaJIPATHBIX YpaBHEHUN https://m.edsoo.ru/7f42{816
57 KonrtponsHas pabota o teme bubmumorexa [IOK
"KBanparuasle ypaBHeHUS" https://m.edsoo.ru/7f4301{2
JIuHeliHOe ypaBHEHHUE C IBYMS
58 NIEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pellieHusl ypaBHEHUH B IEJIbIX YHCIIax
JIuHeitHOE ypaBHEHHUE C IBYMS
59 MEPEMEHHBIMH, €ro rpaduK, MPUMEpHI
pelIeHNs ypaBHEHUH B TEJIBIX YHCIIaX
60 JIuHeitHOe ypaBHEHHUE C IBYMS

HePEMEHHBIMH, €r0 rpaduK, IpUMepsI




peneHust ypaBHEHUH B LENBIX YHCIIAX

Pewienne cucreM IByX JIMHEWHBIX

61 YPaBHEHHUH C IBYMs IEPEMEHHBIMU
Pemenue cucrem IByX JTUHEHHBIX
62 YpaBHEHHUH C IBYMs IEPEMEHHBIMU
Pemenue cucrem IByX JTUHEHHBIX
63 YpaBHEHHUH C IBYMs IEPEMEHHBIMU
IIpuMeps! penieHust CUCTEM HEJTMHENHBIX
64 YPaBHEHHUH C IBYMs NEPEMEHHBIMU
[IpuMeps! pemieHust CUCTEM HEJTMHEHHBIX
65 YPaBHEHHUH C IBYMsl IEPEMEHHBIMU
I'papmyeckas uHTEpHpeTalus ypaBHEHUS
66 cp ?IByMSI HepeMI;HEBIME Hyp CHUCTEM bubmmorexa LOK
MHCHHBIX A —- o By https://m.edsoo.ru/7f43d6d6
EPEMEHHBIMU
I'padnueckas mHTEpHpeTanus ypaBHEHUS
67 c P (iByMﬂ HepeMI;HfII)IME Hyp CUCTEM bubmorexa LIOK
HHCHHBIX ypaBHeH . — https://m.edsoo.ru/7f43d6d6
EPEMEHHBIMHU
Pemrenne TeKCTOBBIX 3a71a4 C IOMOIIBIO
68 CHCTEM YpaBHEHHUM
Penienne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO
69 CUCTEM YpaBHEHUHI
Pemrenne TeKCTOBBIX 337124 C IOMOIIBIO
70 CUCTEM YPAaBHEHUN
71 HucoBble HEPABEHCTBA U X CBOWCTBA
72 UucioBble HEPABEHCTBA U UX CBOWCTBA
73 HepaBeHCTBO ¢ 0JTHOM NTEpEMEHHON
JIuHeiiHbie HEpaBEHCTBA C OJHOM bu6mmoreka [IOK
74 NEPEMEHHOM U UX pelIeHne https://m.edso00.ru/7f42c692
75 JIuHeiiHbie HEpaBEHCTBA C OJHOM bu6mmoreka [IOK

NIEPEMEHHOM U UX PELICHUE

https://m.edsoo.ru/7142¢840




JIuneliHble HEpaBEHCTBA C OJTHON

76 MIEPEMEHHOI U UX pelIeHne
77 Cuctembl TUHEHHBIX HEPABEHCTB C OJTHOM bubnuorexa [JOK
MIEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42cb88
73 Cucremsl J'II:IHeﬁHBIX HEPABEHCTB C OJTHOU bubnmnorexa [JOK
NEPEMEHHON U UX pelIeHne https://m.edsoo.ru/7f42cd2¢c
79 Cucremsl J'II:IHeﬁHBIX HEPaBEHCTB C OJJHOM
MEPEMEHHON M UX PEIICHHE
0 | nepanencrsa st creren na amcnosof BuGmiorera LIOK
paMo https://m.edsoo.ru/7f42c9e4
41 QKEHUE PEIICHUS JIMHEUHOT!
81 Heggg)eHciBa ilpyfx CeI/ICTeM HaeqngngBoﬁ brbmiorexa LIOK
- https://m.edsoo.ru/7f42c9¢e4
2 KonTponbHas padora no remam )
"HepasenctBa. CucteMbl ypaBHEHHIT"
83 [onsarue QpyHKIMU Bubmiorexa LIOK
https://m.edsoo.ru/7f433¢c12
*4 O6J‘IaCTLUOHpeI[eJ'IeHI/I}I 1 MHO>KECTBO bu6mmoreka [JOK
3HaYeHUH QYHKIUU https://m.edsoo.ru/7f433d84
85 Crioco0blI 3a1aHus PyHKIMN
86 I'padux dhyHKIIMN
%7 CgoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha
rpaduke
88 Urenne u moctpoeHue rpadukoB GyHKITUI
29 [Tpumeps! rpadukoB GyHKINH,
OTpaKaIIINUX peaabHbIC TPOIECCH
OYHKIINH, OMUCHIBAIOIINE MPAMYIO U
90 06}1]oaTI}lIy}(; nponopunc?ll{anmile ’ bubmmorexa IIOK
3ABHCHMOCTH, HX IPabHKH https://m.edsoo.ru/7f434bbc
91 I'unep6omna




92 I'unepbona 1
B bubmmorexa LIOK
93 I'padux dpynxunn y = xZ ! https://m.edsoo.ru/7{4343¢2
f— = = v = .
%4 | romiriecnne peene v | BuGmiorexa LIOK
P p N M https://m.edsoo.ru/7f434572
CHCTEM YPaBHCHUH
[ToBTOpEHUE OCHOBHBIX MOHITUN U
95 METOJIOB KypCOB 7 U 8 KJIACCOB, 1 bubnmnoreka [IOK
00o06meHune 3HaHmi / Beepoccuiickas https://m.edsoo.ru/7f4371aa
poBepoyHas pabora
96 Wrorosas xkoHTposbHas padoTa / 1 bubnuoreka [IOK
Bcepoccuiickas npoBepouHast paboTa https://m.edsoo.ru/7f434eb4
I <
| R o o 1 Busmorea 101
. ’ https://m.edsoo.ru/7f4371aa
000011IeHNe 3HAaHNHI
I -
o | nomree o o 1 Busmorea 101
Y . ’ https://m.edsoo.ru/7f43736¢
00001IeHHe 3HaHUI
I =
o || Bnmorea 10K
. ’ https://m.edsoo.ru/7f437510
0000111eHE 3HAHUNA
- =
I e T 1 Busorea 0K
Y . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUHA
o "
o1 | e e i 1 Busmorea 101
P . ’ https://m.edsoo.ru/7f436b88
000011IeHNe 3HAaHNHI
I "
0 | o 1 BiSmorea 0K
. ’ https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHNHI
OBIIEE KOJIMYECTBO YACOB I10 102




[TPOTPAMME




9 KVIACC

KoanyecTBO 4acoB

JJIeKTPOHHbIe N (ppoBbIe

Ne Jara
/i Tema ypoka Beero Koutpoabnubl | [IpakTnueckue e — o0pa3oBare/ibHbIE
e padoThI padoThbI pecypchbl
PannonanpHble yncia, uppaMoHaIbHbIe
1 quCiIa, KOHEYHbIE U OECKOHEUHBIE 1
JECSITHUHBIE TPOoOH
MHOX€eCTBO IEHCTBUTENIBHBIX YHCET;
2 JeCTBUTENbHBIC YHCIIa KaKk OECKOHEUHbIE 1
JIeCATUYHbIE Tpoou
B3aumMHO 0/1HO3HAYHOE COOTBETCTBUE
MEXIY MHOXKECTBOM JEHCTBUTEIBHBIX
3 4KCcesl 1 MHOXECTBOM TOUEK KOOPAMHATHON !
PSIMOit
CpaBHeHUEe 1eHCTBUTENIBHBIX YHCEl,
4 apudmeTnyeckue AecTBUS C 1
JEHCTBUTEIbHBIMH YU CIIaMU
[IpubnmxEHHOE 3HaUEHNE BETUUHHBI,
> TOYHOCTh MPUOTMKEHUS !
6 OkpyrJieHHe yucen 1
7 OkpyrJieHHe yucen 1
[Ipuknka v OLEHKa pe3yJIbTaTOB
8 BBIYMCIICHUI I
[Ipukuaka u oLeHKa pe3yJbTaToB
9 BBIYMCIICHUI !
JIuneitHoe ypaBHeHue. Pemenue bubmuorex [JOK
10 YpaBHEHM, CBOJSIIINXCS K TMHEHHBIM ! https://m.edsoo.ru/7f43bf66
1 JIuneniHoe ypaBHeHue. Pemenue 1
ypaBHEHUH, CBOJIAIINXCS K TUHEHHBIM
12 | KBagpaTtHoe ypaBHeHue. Pemenue 1 bub6imorexa [LIOK




ypaBHCHI/Iﬁ, CBOIAIIMNXCA K KBAIPATHBIM

https://m.edsoo.ru/7f43c542

KBanpaTtHoe ypaBHeHue. Pemenune bubnuorexa LIOK
13 YPAaBHEHUH, CBOASIIMXCA K KBAIPATHBIM https://m.edsoo.ru/7f43c542
bu6mmoreka [IOK
14| BuKBajpaTHbIC ypaBHCHUS https://m.edsoo.ru/7f43¢3d0
bu6mmoreka [IOK
15 | Bxosmad xonTpomEHas pabora https://m.edsoo.ru/7f43¢3d0
[IpuMepsl penieHust ypaBHEHUN TPEThEU U
16 | yeTBEpPTOM cTENEHEN PA3IOKEHUEM Ha
MHOXXHUTEITN
[Ipumepsl pelieHns: ypaBHEHH TPEeTher 1
17 | 4eTBEPTOM CTEIIEHEN PA3IIOKEHUEM Ha
MHO>KUTENN
13 Pemenne npoOHO-paninoHaIBHBIX bu6mmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paninoHaIBHBIX bu6mmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
Pemienue TeKCTOBBIX 3a1a4
20 anredpandeckuM MEeTOAOM
Pemrenue TekcTOBBIX 3a0a4
21 aJre0pandeckuM METOIOM
Pemenue TekCTOBBIX 3a/1a4
22 anredpandeckuM MEeTOZ0M
KontponbHas padota o Teme "YpaBHeHUs
23 C OJJHOM NEPEMEHHOI"
24 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0 bubnnorexa [JOK
rpadux https://m.edsoo.ru/7f43d0b4
VYpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU U €TI0 bubnmorexa [JOK
25 rpadux https://m.edsoo.ru/7f43d0b4
2% CucreMa IByX JUHEUHBIX YpaBHEHUH C

JIBYMs IEPEMEHHBIMU U €€ peIlIeHUe




Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢

27 JIByMsI IEPEMEHHBIMU U €€ pellieHne
Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢
28 JIByMsI IEPEMEHHBIMU U €€ pellieHne
Cucrema IByX JIMHEHHBIX YpaBHEHHI C
29 JIBYMsI TIEPEMEHHBIMU U €€ pelleHne
Pemenue cucreM nByX ypaBHEHUM, OHO U3
30 | KOTOpBIX nHHeﬁHoe,}; ;[}l;l;roe — BTOpOM bubmorexa LIOK
CTeICHM https://m.edsoo.ru/7f43d23a
Pemenue cucrem AByX ypaBHEHUI, OJHO U3
31 | KOTOpBIX nHHeﬁﬂoe,}; z[}l;r;roe — BTOPOM bubmorexa TIOK
CTeICHM https://m.edsoo.ru/7f43d55a
Pemenue cucrem AByX ypaBHEHU, OJTHO U3
32 | KOTOpBIX JIMHENHOE, a IPYro€ — BTOPOH
CTETIeHU
Pemenue cucrem AByX ypaBHEHH, OTHO U3
33 | KOTOpBIX JIMHENHOE, a IPYroe — BTOPOH
CTETeHU
I'padmueckas uHTEpIIpETALINS CUCTEMBI
34 ypaBHEHUH C IBYMs IEPEMEHHBIMH
Pemenne TekcTOBBIX 3a7a4
35 ayreOpanyeckiM crnocooom
Pemennie TekCTOBBIX 3a7a4
36 anredpandeckum crnocodom
Kontponbnas padota o teme "Cucremsl
37 ypaBHEHUH"
38 | UucnoBble HEpaBEHCTBA M X CBOMCTBA
. bubnuoreka [IOK
39 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f43adSa
40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bu6mmoreka [IOK

IIEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f43af08




JIuHeliHble HEpAaBEHCTBA C OJHOU bubnnorexa [JOK
41 NEPEMEHHOI U UX pelIeHne https://m.edsoo.ru/7f43af08
JIuHeliHble HEpAaBEHCTBA C OJHOU bubnnorexa [JOK
42 NEPEMEHHOI U UX pelIeHne https://m.edsoo.ru/7f43af08
CucTeMbl TUHEWHBIX HEPABEHCTB C OJHOM
43 TIEPEMEHHOM U MX PEIICHHE
CucTeMbl TUHEWHBIX HEPABEHCTB C OJHOM
44 TIEPEMEHHOM U MX PEIICHHE
CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
45 NIEPEMEHHOM U UX PEIICHUE
bu6mmoreka [IOK
46 | KBagpaTHble HEpaBEHCTBA U UX PEIICHHE https://m.edsoo.ru/7f43b098
bubmnoreka [IOK
47 | KBagpaTHble HEpaBEHCTBA U UX PEIICHHE https://m.edsoo.ru/7f43b2 1
bu6mmoreka [{OK
48 | KBajpaTHble HEPaBEHCTBA U UX PEIICHHE https://m.edsoo.ru/7f43b5a2
49 | KBanparHble HEpABEHCTBA U UX PEIICHUE
50 | KBagpaTHble HEpaBEHCTBA M X PEUICHNE
I'panueckas nuHTEpIIpETALINS HEPABEHCTB
51 I/IF()II/I(%):TGM HepaBeHcIT)BIz: ILBI;M;I P Br6morexa LOK
https://m.edsoo.ru/7f43b098
NIepEMEHHBIMU
I'padmueckas uHTEpIIpeTaLIis HEPABEHCTB
52 | B CHCTEM HEPABEHCTB C ABYMS
epEMEHHBIMHU
KonTponbHas pabota no teme
53 "gq "
€paBEHCTBA
KBanparuunas ¢pyHkuus, e€ rpadux u bubnuorexa [IOK
>4 CBOMCTBA https://m.edsoo.ru/7f4396c6
KBangparnunas gyskius, e€ rpadux u bubmuorexa [JOK
>3 CBOMCTBa https://m.edsoo.ru/7f439842
56 | KBagparnunas ¢yskius, e€ rpadux u bubmuoreka [{OK




CBOMCTBA https://m.edsoo.ru/7{4399b4
57 [Tapabona, KOOpAUHATHI BEPIIUHBI bubnuorexa LIOK

napa0oJibl, OCb CHMMETPHUH NapadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGouna, KOOpAMHATHI BEPUIMHBI bubnuoreka [IOK

11apaboJIbl, OCh CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGouna, KOOpAMHATHI BEPUIMHBI bubnuoreka [IOK

11apaboJIbl, OCh CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6ora, KOOpAUHATHI BEPIIUHBI bubnuorexa [IOK

1apadoJIbl, OCb CHMMETPHUH TTapadOJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOpAMHATHI BEPLINHbI bubnnorexa [IOK

napaboJIbl, 0Ch CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a526
& [Tapabona, KOOpAUHATHI BEPIIHUHBI

napaboIIbl, 0Cb CHMMETPHH NapadOIIbl

I'paduxu pynkumit: y =kx, y =kx +b,
63 - _ _ _

y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkmmit: y =kx, y=kx +b,
64 - _ _ _

y=k/x, y=x3, y=vX, y=[x]

I'paduku pynkmmit: y =kx, y=kx +b,
65 _ _ _ _

y=k/x, y=x3, y=vX, y=[x]

I'paduxu Gpynkumit: y =kx, y =kx + b,
66 - _ _ _

y_k/X’ Y_X?’: Y=VX, y_|X|

I'paduxu Gpynkumit: y =kx, y =kx + b,
67 - _ _ _

y_k/X’ Y_X?’: Y=VX, y_|X|

I'paduku Pynkumii: y = kx, y =kx +b,
68 - _ _ _

y=k/x, y=x3, y=vX, y=[x]
o |k 5 " " bubnuorexa IIOK

OHTPOJILHAA pabOTa TO TEME TLYHKIIHH https://m.edsoo.ru/7f43ab84
20 |1 . bu6mmoreka [IOK
OHSATHUE YUCIIOBOH MOCIIEI0BATEIIEHOCTH https://m.edsoo.ru/7f43e6c6

71 3aganue MociIeI0BaTEILHOCTH bu6mmoreka [IOK

peKyppeHTHOH Gopmynoit u hopMyIon n-

https://m.edsoo.ru/7f43ebda




T'0 4JICHa

Apudmerndeckas 1 reoMeTpudecKas bubnuorexa LIOK
72 MIPOrPEeCCUu https://m.edsoo.ru/7f43ed7¢e
ApudmeTrnueckasi U reoMeTpruecKas bubnuoreka [IOK
73 IIPOrpeECCUn https://m.edsoo.ru/7f43{3b4
®opmyJibl N-TO WieHa apuPMETUUECKON U
74 reollzdezpnqecxoﬁ nporple)cgl)/lﬁ, CYMMBI Bubmiorexa LIOK
https://m.edsoo.ru/7f43f58a
TIEPBHIX N YWICHOB
@opMyIIbI N-To 4jIeHa apUPMETUYECKON U
75 reo&ezpnqecxoﬁ nporpgcc(:i;m, CYMMBI Bubmiorexa LIOK
https://m.edsoo.ru/7f43ef2c
TIEPBBIX N YWICHOB
@opMyJIBI N-TO WieHa apUPMETUUECKON U
76 reo&eipnqecxoﬁ nporpFe)ch)/Iﬁ, CYMMBI brbmiorexa LIOK
https://m.edsoo.ru/7f43{0c6
MEPBBIX N YICHOB
®opMyJibl N-TO WieHa apuPMETHUECCKON U
77 reo&ezpnqecxoﬁ nporple)c:};dﬁ CYMMBI Brbmorexa LIOK
’ https://m.edsoo.ru/7f43{72¢
MEPBBIX N YJICHOB
®opmyJibl N-TO WieHa apuOMETHUECKON 1
78 reo&ei]pnqecmﬁ Hporpre)cc(:l;ﬁ, CYMMBI bubmmorexa LIOK
https://m.edsoo.ru/7f43{8a0
MEPBBIX N YJICHOB
N300pakeHre WICHOB apu(pMETHICCKOM
79 | 1 reoMeTpUYECKON MPOrpecCHil TOUKaMH
Ha KOOPAMHATHOM MJIOCKOCTH
N3o0pakeHne 4ICHOB apu(METHUECKOU
80 | M reoMeTpuUUecKoOW MPOrpeccuil TOUYKaMu
Ha KOOPJIMHATHOM MJIOCKOCTH
81 | JInHeNHBIH U HKCIOHEHIIUATIbHBINA POCT
bu6mmoreka [IOK
82 | CnoxHuble mpoueHTE! https://m.edsoo.ru/7f43fe0e
bubmnoreka [IOK
83 | CroxHbIE TPOLIEHTHI

https://m.edsoo.ru/7f4401a6




84

KonTponbhas pabota no teme "Huciaopbie
MOCJIEAOBATEIHLHOCTH"

bubmnoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpenue, 0600IIeHNE 1
cucTeMaTtu3alus 3HaHui. 3anuce,
CpaBHEHUE, NEUCTBUS C IEUCTBUTEIbHBIMU
YUCJIaMH, YACIIOBAs psiMast

86

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOIIEHUS, TTPOTIOPITUHU

&7

[ToBTOpeHue, 0600mEeHNEe 1
cucteMmaruzanus 3HaHui. OKpyTrieHue,
IPUOIIDKEHNE, OTICHKA

88

[ToBTOpeHue, 0600IIEHNE U
cucTeMarusalus 3HaHuM. Pemexnue
TEKCTOBBIX 3a71a4 apu(PMETHIECKUM
crrocoboM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0600MIEHNE 1
cucTeMaru3aIus 3HaHuk. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM
crrocodoM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHnue, 0600IIEeHNE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 337124 apHUPMETHUECKUM
CII0CO00OM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea
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[ToBTOpeHue, 0600mEeHNE 1
cuctemaruzanus 3HaHui. [Ipeo6pasoBanue
anredpanvdeckux BhIPAKEHUI, TOMyCTUMbIE
3HAYCHUS

bu6nmoreka [JOK
https://m.edsoo.ru/7f4441ca
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[ToBTOpeHnue, 06001ImIeHNE U
cucreMartuzanus 3Hanui. [IpeodbpasoBanue
areOpandecKux BhIPAKEHHMH, TOIYCTHMBbIC
3HAYCHUS

bubmnoreka [IOK
https://m.edsoo.ru/7f444364




93

[ToBTOpenue, 0600IIeHNE 1

cucremaTtu3anus 3Hanui. [lpeoOpasoBanue
anreOpanvdeckux BbIPAKEHUH, TOMyCTUMbIE

3HA4YCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f444612

94

[ToBTOpEeHue, 0600IIEeHNE 1

cucremaTtu3zanus 3Hanui. [lpeoOpasoBanue
aJreOpandeckux BbIPAKECHUH, TOITYCTUMBbIE

3HAYCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94
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[ToBTOpeHnue, 06061mEeHNE 1
cucreMarn3anus 3HaHu. OyHKIMM:
MOCTPOEHHE, CBOMCTBA U3YUEHHBIX
byHKIIMH

bubmnoreka [IOK
https://m.edsoo.ru/7f444¢56
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[ToBTOpeHnue, 06001IeHNE 1
cucTeMaTH3anus 3HaHui. OyHKIUH:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKUINN

bu6mmoreka [IOK
https://m.edsoo.ru/7f444{44
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[ToBTOpEeHuEe, 0600MIEHNE 1
cucremaTusanus 3HaHuil. OyHKIHUM:
MOCTPOEHHUE, CBOMCTBA U3yUEHHBIX
GbyHKIMA

bubmuoreka [{OK
https://m.edsoo.ru/7f44516a
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[ToBTOpEeHME, 0000IIEHNE 1
cucremaTusauus 3HaHuil. OyHKIHUM:
MOCTPOCHHUE, CBOWCTBA N3YYEHHBIX
GbyHKIHH

bubmnoreka [IOK
https://m.edsoo.ru/714452¢e6
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[ToBTOpeHue, 0600mEeHNE 1
cuctemaruzanus 3HaHui. [ papudeckoe
penieHne YpaBHEHHUI U HX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516
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[ToBTOpeHnue, 060061IeHNE 1
cucteMartu3anus 3Hanni. ['padguaeckoe
pellicHHE YPaBHEHUN M UX CUCTEM
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Wrorosast KoHTpoJIbHAs paboTa

102

O0001IeHrEe U cucTEMaTU3alus 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

7 KJIIACC
Kon .
poBepsieMor OglposepﬁeMble NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHO
0 pesyibTaTa pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 Yucna v BIYMCIICHUS
BbimonuaTh, coyeras YCTHbIE W IUCbMEHHbIE TNPHUEMBI, apupMETHUYECKUE
11 JEHCTBUS C pallMOHATIbHBIMU YHCIAMHU
HaxonuTh 3Ha4YeHHsT UHUCIIOBBIX BBIPAKEHHUH, NPUMEHATh pa3zHOOOpa3HbIe
1.2 CrocoObl U MPUEMBI BHIYUCIICHUS 3HAUYEHUI JPOOHBIX BBIPAXKEHUM, COAEpKAILMX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH
Ilepexoaute OT OfHON (OpMBI 3amucu yucena K Jpyroil (mpeoOpa3oBbIBATH
1.3 NECSITUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO POOb)
1.4 CpaBHUBATh U YIIOPSAOYMBATH PAIMOHAIBHBIC YKCIIa
1.5 OKpyrsiTh yncia
BbINOMHATE MPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCICHWH, OLEHKY 3HA4Y€HUM
1.6 YHCJIOBBIX BBIPQ)KCHHUW. BBINONHATH NEHCTBUS CO CTENEHSMHU C HaTypajlbHBIMU
MOoKa3aTeIsIMU
[IpuMeHsTh MpPU3HAKU ACTUMOCTH, Pa3jIOKEHWE HAa MHOXKMTEIU HATypajlbHBIX
L7 JHCEN
Pemarh nNpaKkTHKO-OPUEHTUPOBAHHBIE 3a/Jayd, CBSA3aHHBIE C OTHOLIEHHEM
18 BEJIMYMH, NPONOPLUUOHAIBHOCTBIO BEJIWYUH, IMPOLIEHTaMHU, HHTEPIPETUPOBATH
pe3yNbTaThl peleHus 3a1a4y ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBaAMH
paccMaTprUBaEMbIX OOBEKTOB
2 Anrebpanyeckie BhIPAKEHHS
Hcnonb3oBate anredGpandeckyro TEpPMUHOIOTHUIO U CHMBOJIUKY, IPUMEHSATH €€ B
2.1 Ipolecce OCBOCHUsI y4eOHOro MaTeprasa
Haxomuthe 3HaueHusi OYKBEHHBIX BBIPOKCHUH TMpU 3aJaHHBIX 3HAYECHUSX
2.2 IEPEMEHHBIX
BhImonHATE mpeoOpazoBaHus LENOTO BBIPAKEHUS B MHOTOWIEH NPHBEIECHUEM
2.3 10JTIOOHBIX CJIaraeéMbIX, PACKPHITHEM CKOOOK
BBINONHATE yMHOXKEHME OJHOWIEHA HA MHOTOYWIEH M MHOIOWICHAa Ha
24 MHOTOWIEH, TPUMEHSTh (POPMYJIbI KBaJIpaTa CyMMBbI M KBaJIpaTa pasHOCTH
OcCyluecTBIATh  pa3jaoKEHUE MHOTOWIEHOB HAa MHOXKHUTEIM C ITOMOUIBIO
2.5 BBIHECEHMsSI 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU CIAraeMbIX,
npUMeHEeHHs (HOPMYJT COKPALIEHHOTO YMHOXKEHUS
[IpumeHnsaTh npeoOpa3oBaHKsi MHOTOUICHOB Ui PELICHUs pa3IM4HbIX 3a/ad U3
2.6 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM NPAKTUKU
27 Hcnonp3oBaTh CBOICTBA CTENEHEH C HATypaJbHBIMU IIOKA3aTENsAMHU IS
) peoOpa3oBaHUs BHIPAKEHUN
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Pemrate JIMHEHHBIE YpAaBHEHUs C OJHOM IEPEMEHHOM, IPUMEHss IpaBuia




Iepexosia OT HMCXOJHOTO YPAaBHEHMSI K PABHOCUIBHOMY €EMY. ITpoBepsTs,
SBJIACTCS JIM YUCJIO KOPHEM YpaBHEHUS
[TpumensTh rpaduyeckue METOIbl MPU PEHICHUH JTHHEWHBIX YpaBHEHHH U HUX
3.2 CUCTEM
[lonOupate mnpuMepbl map 4YHCeN, SBIAIOIIMXCA PELIEHUEM JIMHEHHOTrO
33 YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpaduK JTUHEHHOTO YPaBHEHHS C ABYMS
34 NIEPEMEHHBIMH; MOJIB3YSICh IPaUKOM, TPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHUSI
Pematp cucrempl ABYX JIMHEHHBIX YpaBHEHHWM € ABYMs NEPEMEHHBIMH, B TOM
35 qrcie rpadpuiecku
CocTaBnTh U pemnaTh JUHEHHOE ypaBHEHNE WM CUCTEMY JIMHEHHBIX YpaBHEHUN
3.6 10 YCJIOBMIO 3aJa4M, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJadu
MIOJIyYE€HHBIN pe3yJIbTaT
4 Koopaunats! u rpaguku. OyHximu
N300paxkaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpJAUHATaM, JIy4d, OTPE3KH, UHTEPBAJIb, 3alIUChIBATh YHUCIOBBIE IIPOMEKYTKH
Ha ajNre0panvyeckoM s3bIKe
4.2 OTMmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOUKHM I10 33JaHHBIM KOOpIUHATaM
4.3 Ctpouts rpaduku guHeHbIX GyHkund. CTpouTs rpaduk GyHKINU y = [
OnuchIBaTh ¢ TOMOIIBIO (YHKINN U3BECTHBIE 3aBUCUMOCTH MEXKAY BEJIMUMHAMU:
4.4 CKOpOCTb, BpeMs, paccTosiHue, LIEHY, KOJIMYECTRBO, CTOMMOCTb,
TIPOU3BOUTENHHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTh 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa
[lonumars rpaduueckuili crnoco0 MpencTaBiIeHUs M aHalu3a HH(OpMaluu,
4.6 U3BJICKaTh W MHTEPIPETUPOBaTh HHPOpPMALKIO U3 TIpaUKOB peaslbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KUIACC
Kon .
pOBepsieMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTAThI 0CBOEHNS 0CHOBHOM
pesyibTaTa 00pa30BaTeJILHO POrPAMMBbI 0CHOBHOI'0 00LIEro 00pa3oBaHMs
1 YHucna v BBIYUCTCHUS
Hcnonp30BaTh HaYaJIbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTEIBHBIX YHCEI
1.1 JUIsL CPAaBHEHMsI, OKpPYIJIEHUS M BBIUMCICHHUH, H300pakaThb IEHCTBUTEIbHbBIE
YyCla TOYKAaMU Ha KOOPAWHATHOW MPAMOM
[IpumensaTh MOHATHE apU(PMETHUECKOrO KBAaJIpPaTHOIO KOPHSA, HAaXOJIUTh
KBaJ[paTHbIE KOPHHU, UCHOJb3YysI NPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIIOIHATH
1.2 npeoOpa3oBaHusl BBIPAXKEHUM, COAEPXKALIUX KBaJApaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEUN
Hcnonp3oBare 3amucu OOJBIIMX M MAJbIX YHUCEN C MOMOUIbIO JECATUYHBIX
1.3 npoOeit u creneHert uncna 10
2 Anrebpanyeckue BbIPAKEHHS
[IpumeHAT,  MOHATHE  CTENEHM C  LEIbIM  II0Ka3aTesieM,  BBIIOJIHATH
21 peoOpa30BaHusl BBIPAKEHUH, COAECPIKAMX CTEIEHHU C LI€IbIM I0Ka3aTesIeM
2.2 BbINOJHATE TOXAECTBEHHbIE NMPEOOPAa30BAHMS PAIlMOHAIbHBIX BBIPAKEHUN Ha
OCHOBE IIPaBWJI ACWCTBUI HaJ MHOTOWIEHAMU U alre0panyeckKuMu Jpo0sMu
2.3 PackiiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIN




24

[TpumensaTh mpeoOpa3zoBaHusl BBIPAKEHHUM AJISI PEIICHUS Pa3lIUYHBIX 3a7ad W3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEAILHON TPAKTUKU

YpaBHEHHUsI 1 HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBaJApaTHBIE YPAaBHEHHs W PALMOHAIBHBIE YPaBHEHHS,
CBOJSIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

32

[IpoBoNTE pOCTENIINE UCCIENOBAHUS YPABHEHU U CHCTEM YPAaBHEHMI, B TOM
qucie ¢ IPUMEHEHHEeM rpaduuecKux MpeacTaBiIeHni (yCTaHaBIUBaTh, UMEET JIU
YpPaBHEHUE WIH CUCTEMa YPAaBHEHMM pEIICHUS, €CIM HMEET, TO CKOJbKO, U
npoyee)

33

[lepexoauTh OT c10BECHOM (OPMYIMPOBKH 3a/1aui K €€ anreOpandeckoil Moaenu
C TIOMOIIbIO  COCTaBJICHHUS  yYpaBHEHUS WJIM  CUCTEMbl  YpaBHEHHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd  IOJYYEHHBII
pe3yabTar

3.4

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHHUs], OLIEHKH, pelIaTh
JIMHEWHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM W HX CHUCTEMBbl, J1aBaTh
rpaduyuecKyr0 WIUTFOCTPAIIMI0O MHOXECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEPABCHCTB

DyHKIMT

4.1

[lonnMaTh W WCMONB30BaTh (YHKIHMOHAJIBHBIE TOHATHS M S3bIK (TEPMHHBI,
CHUMBOJIMUYECKHE O0O3HAYEHUs1), ONpEAeaTh 3HauU€HUE (QYHKLUUHU IO 3HAYECHHUIO
apryMeHTa, ONPEIeNIATh CBOHCTBA (DYHKINH 110 e€ rpaduky

42

Crpouts rpaduku 3IeMeHTapHbIX (YHKIUN BUIA:
y=k [ xy=kix ,y =xZ,y = X3, y = |X|, ONUCHIBATH CBOMCTBA YHCIIOBOM (YHKIIUH
1o e€ rpauky

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'O 00111er0 00pa30BaHus

1

Yucna ¥ BBIYUCICHUS

1.1

CpaBHI/IBaTB 1 YIIOpAAOYMBATH PAllMOHAJIBHBIC U UppallMOHAJIBHBLIC YHCJIa

1.2

BrimonusaTe apupmMeTnyeckie AeHCTBUS C PallMOHAIBHBIMUA YHCIAMHU, COYeTast
YCTHBIE Y IMCbMEHHBIC IIPUEMBI, BBIIIOJIIHATH BBIUUCIECHUS C UPPALMOHAIBHBIMU
YK CJIaMU

1.3

HaxonuTth 3Ha4eHMs CTENEHEN C LIEJIBIMU II0KA3aTeNIIMU U KOPHEH, BEIYUCIIATD
3HAYEHHs] YHUCIIOBBIX BBIPAKCHUMU

1.4

OprrJI?ITI) I[GﬁCTBPITGJH:HI:IC 4Yuciia, BBIINOJHATH TIMPUKUIAKY PE3yJibTaTa
BBI‘II/ICJ'ICHI/II‘/'I, OLICHKY YMCJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

Pemate 1uHENHBIE U KBaPATHBIE YPABHEHUS, YPABHEHMSI, CBOIAINECS K HUM,
npocTeliye ApoOHO-paOHAIbHBIE YPAaBHEHUS

22

Pemarp cuctemsl [ByX JIMHEMHBIX ypaBHEHUH C ABYMsI IIEPEMEHHBIMH U
CHCTEMBI IByX YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIAECTCS JIMHEHHBIM

23

Pemate TekcToBble 3ajaud  anreOpamyeckuM CIIOCOOOM C  MOMOILBIO
COCTAaBJICHUS YPAaBHEHMs WM CUCTEMbl JIByX YPaBHEHHH C JABYMs
[IEPEMEHHBIMU




[IpoBoauTh mpocCTEHIINE HMCCIECIOBAaHUS YPAaBHEHHMM U CHCTEM ypaBHEHUH, B
TOM 4YHCIE C MpUMEHEHHEeM TpadUuecKux MpeaCcTaBlIeHU (Hampumep,

24 yCTaHaBJIMBaTh, UMEET JIN YPaBHEHHE WIN CUCTEMa YPaBHEHUH pELICHUs, €CIH
HUMEET, TO CKOJIBKO)
Pemate nuHeiiHBIE HEpaBeHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paxarb
2.5 pelleHre HEPABEHCTB Ha YMCIIOBON MPSIMOIL, 3aMChIBATh PELLICHUE C TOMOILBIO
CHUMBOJIOB
Pemarb cucTemsbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOIINE
2.6 KBaJIpaTHOE HEPABEHCTBO, HM300pa)kaTh pEIIEHHE CHCTEMbl HEPAaBEHCTB Ha
YKCJIOBOW MPSIMOM, 3aIIMCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB
2.7 Vcnosb30BaTh HEPABEHCTBA ITPH PEIICHNUN PA3JIMYHBIX 33134
3 DOyHKINUU
Pacnio3HaBaTh (QyHKUMM M3y4eHHBIX BHIOB. [loka3piBaTh CcXeMaTHYECKH
pacrioyio’keHNe Ha KOOPIMHATHOW TUIOCKOCTH rpadukoB GyHKuuid Buaa: y=kx,
3.1 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHHA KOAPPHUIHUEHTOB,
ONMCHIBATh CBOMCTBA (PyHKUINN
[Toka3blBaTh CXEMaTHYECKU pACIONIOKEHUE Ha KOOPAMHATHON IIOCKOCTH
3.2 rpadukoB GpyHKIMIA BUga y = VX, y = |X| ¥ onuchIBaTh CBOMCTBA (DYyHKIHIA
Crpouth U H300paXkaTh cXeMaTHUeCKHU IpadUKu KBaJApaTHYHBIX (YHKIUH,
33 OIKCBIBATH CBOMCTBA KBaIPATUYHbIX (DYHKIMH MO MX Tpadukam
Pacnio3naBaTth KBajpaTtuuHyro (QyHKUHIO 1O (Gopmyse, IPUBOIUTH MPUMEPHI
34 KBaJPAaTUYHBIX QYHKIHUI U3 peabHOM JKU3HU, PU3HKH, TEOMETPHH
4 Apudmernueckas 1 reOMeTprUIecKas MpOrpeccuu
PacrniozHaBaTh apupMEeTHYECKYIO U TEOMETPUUECKYIO POTrPECCUH ITPH Pa3HbIX
4.1 crioco0ax 3afaHus
BbIMONHATE  BBIYMCICHHMS €  UCHOJNb30BaHUMEM  (GOpMYJd 7n-TO  4iIEHa
4.2 apu(pMeTHYeCKON 1 FeOMETPUUECKOl MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB
N300pakaTh wieHbl IOCIEA0BAaTEIbHOCTH TOYKAMH Ha  KOOPAMHATHOMU
4.3 IIOCKOCTH
Pemarp 3amaum, CBsS3aHHBIE C YHCJIOBBIMHU I10CJIEIOBATEIBHOCTSIMH, B TOM
4.4 qucie 3aJaud U3 peajbHOM KHU3HU (C HCIONb30BAaHUEM KaJbKYJSATOpA,

U(PPOBBIX TEXHOJIOTHIT)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kop IIpoBepsieMblii 3JIEMEHT COJlep:KaHus
1 Uucra u BEIYMCIICHUS
Jpobu OOBIKHOBEHHBIE M JIECATUYHBIE, MIEPEX0] OT OJHOI (OpPMBI 3amHUCH IpoOel K
1.1 npyroii. IloHATHe panMOHAJIBHOTO 4YHWCJA, 3alUCh, CPaBHEHUE, YIOPSIOYMBAHHE
palMOHAIBHBIX YHUCEI
Apudmernueckue NEUCTBUS C palMOHAIBHBIMM 4uciIaMmH. Pemienue 3amau u3
12 peasbHOM MPAKTUKH HA YaCTH, HA JPOOH
CremneHb ¢ HaTypaJbHBIM MTOKa3aTeJIeM: OlpeieJieHre, TPeoOpa3oBaHnue BBIPAKEHUI
1.3 Ha OCHOBE OIPEACIICHUS], 3aITUCh OOJBIITUX YHUCET
[TponeHThl, 3aMUCh MPOIEHTOB B BUAE ApoOU U IpoOM B BHAE MPOIEHTOB. Tpu
1.4 OCHOBHBIC 33/1a41 HA MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOM MPAKTHKU
[IpumeHeHrne TPU3HAKOB JIETUMOCTH, Pa3JIOKCHHE HAa MHOXKHUTEIM HaTypaTbHBIX
15 JHCe]I
1.6 PeanbHbIe 3aBHCMMOCTH, B TOM YHCJIC TIPsIMasi © 00OpaTHAs MPOTIOPITMOHATILHOCTH
2 Anrebpanyeckue BhIPaKCHUS
IlepemenHbIE, YHMCIOBOE 3HAYEHUE BBIPAKEHUS C IepeMeHHOH. JlomycTumble
2.1 3HAUEHHUSI IEPEMEHHBIX
[IpencraBieHne 3aBUCIMOCTH MEXK/y BETMYMHAMHU B BUJIE GOopMyIibl. BeraucneHus mo
2.2 dbopmynam
2.3 [TpeobpazoBaHre OYKBEHHBIX BBIPAKEHUHN, TOXKJISCTBEHHO PABHBIC BHIPAKCHHS
24 CBoiiCTBa CTENEHU C HATYPaJIbHBIM MOKa3aTelIeM
OpHounensl u  MHorouwieHsl. CreneHb MHorowieHa. ClokeHHe, BBIYMTAHUE,
2.5 YMHOK€HHE MHOT'OYJICHOB
dopMyIbl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CYMMBbl M KBaJpaT Pa3HOCTH.
2.6 dopMya pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOrOWIEHOB HA MHOKHUTENIH
3 YpaBHeHus
31 VYpaBHEeHHE,  KOPEHb YPaBHEHHS,  TpaBHia npeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCWJIBHOCTh YpaBHEHUM
19 JIuneiinoe YPaBHEHHE C OJTHOU PepeMeHHOﬁ, YUCJIO KOPHEHN JIMHEMHOTO YpaBHEHUS,
pelieHue JIMHEMHBIX YPaBHEHHI
CocraBiieHHE ypaBHEHUM MO YCIOBUIO 3a7aud. PelieHune TEKCTOBBIX 3a/lad C
3.3 MTOMOIIIbIO YPABHEHUI
34 Jluneiitnoe ypaBHEHHE C IBYMs MIEPEMEHHBIMH U €ro Trpaduk
CucrtemMa JBYX JIMHEHMHBIX ypaBHEHHH C JBYMsl NEpEMEHHbIMU. PelieHwe cuctem
35 YpaBHEHHUU CIIOCOOOM TMOACTAHOBKU. [IpuMephl perieHus TEeKCTOBBIX 3aiad C
MTOMONIBIO CUCTEM YPAaBHEHUM
4 Koopnaunats! u rpadpuku. yHKIUN
4.1 KoopauHara TOYKH Ha IpsIMOU
4.2 UucnoBbie mpoMexyTKU. PaccTosiHre MEXIy IBYMSI TOYKAaMH KOOPAMHATHOW MIPSIMOM
[TpstmoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abcuucca M OpArHATa TOYKU Ha
4.3 KOOPAWHATHOMW IJTIOCKOCTH
[Ipumepbr  tpadukoB, 3amaHHBIX (opmynamu. YreHue TpadUKOB pPeATHHBIX
44 3aBUCUMOCTEN




4.5

ITonsitue hyukmuu. ['paduk Gynkiun. CpoiicTBa QyHKITHI

4.6 Jluneitnas gynkius, e€ rpaduk. I'paduk pyHkuum y = [x|
4.7 I'padpuaeckoe pernieHne TMHEHHBIX YPAaBHEHUI M CHCTEM JIMHCWHBIX YpaBHEHUI
8 KUIIACC
Kop IIpoBepsieMblii 3JIEMEHT COJlep:KaHus
1 Yucna u BEIYUCIICHUS
KBanpatusiit kopeHb u3 uucna. [lonarue 06 uppanuonanbHoM uucie. JlecarnyHbie
11 npUOJIMKESHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa  apuMeTHUYECKHX  KBAJPATHBIX KOpPHEH W WX TPUMCHCHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAKEHH 1 BhIUMCICHUSIM. JleficTBUTEbHBIC YKCIa
1.3 CrerneHb ¢ 1ENBIM MoKasaresieM 1 e€ cBoiicTBa. CTaHnapTHas 3aluch Ynucia
2 Anredpanyeckre BhIpaKeHUS
2.1 KBaspaTHblil TPEXWIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIHN
2.2 Anrebpanyeckas 1poob. OCHOBHOE CBOMCTBO alredpandecKoi Jpoou
2.3 CrnosxeHue, BBIYMTaHNE, YMHOXKEHHE, IeNICHHE anreOpandecKux Apooeit
24 PanmonansHbIie BRIpaKEHUS U X peoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 KBaaparHoe ypaBHeHHE, GopMyia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K JMHEWHBIM M KBAJIPATHBIM
3.3 ITpocreiimue qpoOHO-palliOHAIbHBIE YPaBHEHUS
I'padmyeckass uWHTEpHpeTanus ypaBHEHUNW C JBYMsI TEPEMEHHBIMH U CHCTEM
34 JMHEWHBIX YpaBHEHUW C JByMsl IepeMeHHbIMU. [Ipumepsl pelieHus cuctem
HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 337a4 AJIreOpandecKiM CIocoOOM
3.6 UucaoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaseHcTBO ¢ 0J1THOM NepeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIvHeiiHbIe HepaBEHCTBA C OJTHOM NEPEMEHHOMN
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OAHON EPEMEHHOMN
4 DyHKIMH
[Tonstue ¢ynkuuu. OO6nacTh ONpeneseHUs] U MHOXKECTBO 3HAYCHHM (yHKIUU.
4.1 CriocoObI 3a1aHus PYHKITHIA
4.2 I'paduk Gynkumu. YreHne cBoicTB HyHKIMU 1O €€ rpaduKy
43 [Tpumeps! rpadukoB QYHKIHIA, OTpaKAOMIMX peaJbHble MPOIECCHI
44 OyHKIMH, OMUCHIBAIOIINE MPSAMYI0 U 00paTHYIO MPOMOPIMOHATIBHBIC 3aBUCUMOCTH,
ux rpaduxu
4.5 OyHkuu y =x?, y = x’
4.6 Oyukmu y = Vx, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHUN




9 KUIIACC

Kop IIpoBepsieMblii 3JIEMEHT COAepPKAHUSA
1 Yuiciia v BEIYUCTICHUS
PannonaneHblie 4ncia, UppalroHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE IeCATUYHBIC
1.1 oG
MHOXeCTBO JEHCTBUTENBHBIX UHWCEN, JACUCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIE
1.2 JeCSITUUHblEe JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOYKECTBOM
JICMCTBUTENILHBIX YUCEN U KOOpAMHATHOU NpsiMoi. CpaBHEHHE EHCTBUTENBHBIX YUCEN
1.3 Apudmernueckue 1eHCTBUS C AEHCTBUTEIbHBIMHU YHCIAMHU
W3mepenusi, mnpubnuxeHus, OIEHKU. Pa3mepbl OOBEKTOB OKpYXKAlOUIEro MHpa,
JUTUTENTHOCTh TPOLIECCOB B OKpy»KatomieM Mupe. [IpubmmkénHoe 3HaYeHNnEe BEMYMHBL,
1.4 TOYHOCTh mpubmmkeHus. Oxkpyrienue uucen. I[Ipukuaka U OLEHKAa pe3yJbTaTOB
BBIYUCIIEHUH
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJTHON NTEPEMEHHON
2.2 JluneitHoe ypaBHeHue. Penienue ypaBHEeHUM, CBOIAIIUXCS K TUHEHHBIM
23 KBagparHoe ypaBHeHue. Penienne ypaBHEHHI, CBOIAIMXCS K KBaIPaTHBIM
bukBagpatHoe ypaBHeHue. I[lpumepsl penieHus ypaBHEHUM TPEThed U YETBEPTOU
24 CTENEHEN Pa3JI0KEHUEM HA MHOKUTENIN
2.5 Pemenne npoOGHO-palOHAIbHBIX YpaBHEHHH
2.6 Cucrembl ypaBHEHHUI
2.7 YpaBHeHUE ¢ TBYMs TIEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUM C IByMS IEPEMEHHBIMU
9 Pemenue cucrem IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a JPyroe — BTOPOM
CTETIeHU
2.10 | I'paduyeckast HHTEpIIpETAIMs CUCTEMBl YPAaBHEHHUH C IBYMsI IIEpEMEHHBIMH
2.11 | Penenne TEKCTOBBIX 3a/1a4y alre0OpandeckKuM CrocoooM
2.12 | UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 | PenieHue TMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOU
2.14 | Pemenue cucTeM JIMHENHBIX HEPABEHCTB C OJJHONM NEPEMEHHOMN
2.15 | KBanparHble HepaBeHCTBa
2.16 | I'padmueckas nHTEpOpEeTaIUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI IEPEMEHHBIMU
3 DyHKIUU
11 KBanpatnunas ¢ynkuus, e€ rpa¢uk u cpoiictsa. Ilapabona, KOOpIMHATHl BEPILUHBI
napaboJibl, 0Ch CHMMETPHH MapaboIIbl
3.2 I'paduku Gynxmmit y=kx, y=kx+b u ux cBONCTBa
3.3 I'paduku Gynkmit y=k/x, y = x* u ux cBoMcTBa
3.4 I'paduku GyHKIHMI, ¥ UX CBOICTBA
4 UrcioBble OCIIE10BATEIBHOCTH
4.1 Onpenenenrie u  crnocoObl  3aJaHMsi  YHCIOBBIX MOCJENOBAaTENbHOCTEH. 3ajaHue
110CJIeI0BATEIbHOCTH PEKYPPEHTHOM hopMyioii u popmyInoii n-ro yieHa




Apudmernueckas porpeccusi. Dopmysibl #-TO WieHa apuhMETUUECKONW MPOTPECCHH,

42 CYMMBI NIEPBBIX /1 YICHOB

I'eomerpuueckast nporpeccusi. @opMyIbl 7-TO WI€HA T€OMETPUYECKOW MPOrPECCHH,
4.3 CYMMBbI MIEPBBIX 71 YICHOB

N3o0pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUECKOM MPOTrpeccuil TOUKaMu Ha
44 KOOPJMHATHOM TIOCKOCTH. JIMHEHHBIN U SKCTOHEHIIMAJIBHBIN POCT
4.5 CJ105KHBIE TTPOIIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBAHUSI K MPeIMETHBIM Pe3yJbTATAM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI OCHOBHOT'0 00111er0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHIMH: MHOKECTBO, IIOMHOMXECTBO, ONEPALIUU HaJ
MHOXKECTBaMHU; YMEHHE OIEpPUpPOBATh MOHATHAMHU: Tpad, CBA3HBIA Tpad,
JIepeBO, IUKJ, MPUMEHATh HUX NPU PEHIeHUM 33/Jad; YMEHHE HCIOJIb30BaTh
rpaduueckoe MpeicTaBIeHue MHOXKECTB JJIsl ONMCAHMS peallbHBIX MPOLIECCOB U
SIBJICHUH, IPU PEHICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB

YMenue onepupoBaTh IMOHATUSAMH: ONPEACIICHUE, akKcuoma, Teopema,
JI0KA3aTeNIbCTBO; YMEHUE PACNO3HABATh MCTHHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUIM

YMeHue onepupoBaTh NOHATHUAMU: HATYPAIBHOE YHCIIO, IIPOCTOE U COCTaBHOE
YUCII0, IEIMMOCTh HATYpPAJIBbHBIX YHUCEN, MPU3HAKU ACIUMOCTH, LEI0€ YHUCIIO,
MOJyJIb YUCIJIa, OOBIKHOBEHHASI IPOOb U JECATUYHAsA JpOoOb, CTAHAAPTHBIA BUJ
9HClia, PAlUOHAIBLHOEC YHCIIO, HPPANMOHATBHOE YHCIO, apuPMETHUSCKUN
KBaJpAaTHbI KOPEHb; YMEHHUE BBINOIHATH JCHCTBUSA C YHUCIAMU, CPAaBHUBATH U
YIOPSAOYMBATh 4YHWCIA, MPEACTABISITh YUCIA HAa KOOPAWMHATHOW MPSAMOI,
OKpYIJISITh YWCJA; YMEHHE JenaTb MPUKUAKY U OLEHKY pe3yibTaTa
BBIYHCIICHUH

YMeHue omnepupoBaTh IMOHATHSAMH: CTENEHb C LEJIbIM  IOKAa3aTeleM,
apudmeTnyecKuil KBaJpaTHBI KOpPEHb, MHOTOYJIEH, anreOpanueckas IpoOb,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTENEHU OOJNbIIEC €IMHHULIBL;
yYMEHHE BBITIONHATH pacdy€Thl Mo GopMysiaM, Ipeodpa3oBaHus IENbIX, APOOHO-
palMOHAIbHBIX BBIPRXKEHUW W BBIPAKEHUH C KOPHSAMH, pa3JIOKEHUE
MHOTOYJIEHA HAa MHOXWTEIH, B TOM 4YHCIE C HCIONb30BaHHEM (GOpMyIl
pa3HOCTH KBaJIPaTOB U KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBarh MOHATUSMHU: YHUCIOBOE PAaBEHCTBO, YPABHEHUE C OJHOU
IIEPEMEHHOM, 4YMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yYMEHHUE
pemiaTb JIMHEHHBIE M KBAJApaTHbIE YypaBHEHMA, JPOOHO-pallMOHAIIbHBIC
YPAaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEHHBIX YypaBHEHUM,
JMHEWHbIE HEPABEHCTBA U MX CHUCTEMBbI, KBaJIpaTHbIE U IPOOHO-pallMOHAIBHBIE
HEpPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHCJE IIPU PELICHUM 3a1ad W3
IpYTHX TPEIMETOB M  IPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh
KOOPJMHATHYIO TPSIMYI0 W KOOPAWHATHYIO IUIOCKOCTh MJISi W300paskeHUs
pElICHNl YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh IMOHATUAMH: GYHKUMSA, Tpapuk (YHKIUH, HYIH
(GYHKINMH, TIPOMEXYTKHM 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHMs, HauOoJblllee ¥ HaWMEHbIIee 3HA4YeHUS (yHKIUU; yMEHHE
OTIEPUPOBATH TOHATHIMHU: TIPSIMasi MPOTIOPLIUOHATIBHOCTD, JTMHEHHAS (DyHKIHS,
KBaZpaTn4yHass  (QyHKOUS, oOpaTHas MPONOPLHUMOHAIBHOCTH, Mapadoa,
rurep0osia; yMEHHE CTPOUTH rpaduku (YHKIWH, UCTIONB30BaTh TpadUKU IS
OIIpEETICHUs] CBOWCTB MPOLIECCOB M 3aBUCHMOCTEH, JUIS peIleHHs 3a1ad W3
IpYyTuX YYeOHBIX TMPEIMETOB W pEalbHOH JKW3HU; YMEHHE BBIPAKAThH
(dopMysIaMu 3aBUCHMOCTH MEKAY BETHYHHAMH




YMeHue onepupoBaTh MOHATHSAMH: MOCIEIOBATEIBHOCTh, apudmeTnyeckas u
reoMeTpuyecKas MIPOrPECcCcui; yMEHHE UCIIOJIb30BaTh CBOiicTBa
MOCIIEI0BATEIHLHOCTEH, POPMYITBI CyMMBI U OOIIETO YWICHA MPH PEIICHUHN 3a]1a4,
B TOM YHCJIE 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaabHON KU3HU

YMeHue pemath 3ajaud pa3HbIX THUIOB (B TOM 4YMCJE€ HAa MPOLEHTHI, J0IH U
YacTH, JBWXEHHE, PadoTy, LEHYy TOBApOB M CTOMMOCTb IOKYNOK U YCIYT,
HaJIOTH, 33/1a4¥ U3 00JIaCTH YNIPaBJICHUS JIMYHBIMU U CEMENHBIMU (PUHAaHCAMN);
YMEHHME COCTABJIATh BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI II0
YCIOBHIO 3a/layM, HCCIIE[OBaTh IIOTY4YEHHOE pEIIEHHWEe U OLICHUBATh
NIPaBJ0N0100HOCTh MOJTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHUSAMH: (UTypa, TOUYKA, OTPE30K, HpsMasi, Iyd,
JIOMaHas, yrojl, MHOTOYTOJbHHK, TpEYroJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TpPEYrOJIbHUKHU, MPSIMOYIOJbHBIA TPEYrOJbHUK, MEIUaHa,
OMcceKTpuca M BbICOTA TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, Mapajiesorpamm,
pOMO, TPSMOYTOJIBHUK, KBajapat, Tpameuus; OKpy»KHOCTb, KpyT, KacaTellbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpPAMM; YMEHHUE pellaTh 3aaul, B TOM
4HCIIE U3 TIOBCEHEBHOM >KM3HM, HA HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYUH C
MIPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp u ¢pakron

10

YMeHue  onepupoBaTh  MOHSATHSAMH:  PAaBEHCTBO  (UTYp,  PABEHCTBO
TPEYroJIbHUKOB; MapajuIeIbHOCTh W MEPHEHIUKYISIPHOCTh MPSMBIX, YOI
MEXIy NpSAMBIMHU, MEPHEHIUKYJISApP, HAKIOHHAs, MPOEKIus, nogodue ¢uryp,
M0/1I00HbBIE TPEYTOJIBHUKHN, CHMMETPHSI OTHOCUTEIFHO TOUKHU U MPSIMOM; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U mojpo0ue (Guryp, mapamienbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUDE

11

YMeHue onepupoBaTh MOHATHSAMU: IJIWHA, PACCTOSHHE, YroJl (BeTWYuHa yTJa,
CHUHYC U KOCHHYC yIJla TPEYyroJibHUKA), TUIOLIAb; YMEHHUE OIICHUBATH Pa3Mephl
MPEAMETOB U O0OBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE MPUMEHSATH (OPMYJIbI
nepuMeTpa U IUIOMAAM MHOTOYTOJBHUKOB, JUIMHBI OKPYXXHOCTH U IUIOLIATHN
Kpyra, o0beMa MpPSIMOYTOJLHOTO Tapajjieenuneaa; YMEHHE TPUMEHSTH
MIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB TPEYIroJIbHUKA,
teopemy [ludaropa, TPUTOHOMETPHUECKHE COOTHOIICHHUS 11 BBIYMCIICHHS
JUIMH, PACCTOSTHUM, TUTOIAJEN

12

YMeHue u300paxarh MI0CKUe GUryphl M UX KOMOWHAIIMU, IPOCTPAHCTBEHHBIE
GUrypsl OT pyKH, C TIOMOIIbIO YEPTENKHBIX WHCTPYMEHTOB W DJIEKTPOHHBIX
CPEJCTB 0 TEKCTOBOMY WJIM CUMBOJIBHOMY ONMCAHUIO

13

YMeHue omnepupoBaTh MOHATUAMU: TPSMOYTOJbHAs CHUCTEMa KOOpPIWHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IMPOU3BEICHHE BEKTOpa Ha
YHCII0, CKAJIIPHOE TPOU3BE/ICHUE BEKTOPOB; YMEHHUE HCIOIb30BaTh BEKTOPHI U
KOOPJAMHATHI JIJIsl MPEJICTABIICHUs JAHHBIX U PEIICHUS 3a/lay, B TOM YHUCJIE U3
JPYTUX Y4EOHBIX MPEIMETOB U PEaIbHOM JKU3HU

14

YMeHue onepupoBaTh MOHITUSIMH: CTOJIOMKOBBIE M KpPYTOBbIE TUAarpamMMbl,
TaOJIMIIbI, CpeAHee apu(MeThdeckoe, MeluaHa, HauOoJbllee U HAaUMEHbLIEe
3HAYEHUSs, pa3Max YUCIOBOro HabOpa; yMeHHUe U3BJIEKaTh, MHTEPIPETUPOBATD U
npeoOpa3oBbIBaTh HMH(MOPMAIMIO, MPEACTaBIEHHYIO B TabiuIax W Ha
IuarpamMmax, OTpakarolllylo CBOMCTBA U XapaKTEPUCTUKH PeabHbBIX MPOIIECCOB
U SIBJICHMH; yMEHHME DPAclO3HaBaThb M3MEHYUBBIE BEIUYHMHBI B OKPYXKAIOLIEM
MHUpE

15

YMeHue omepupoBaTh  MOHATHSMHU:  CIyYaWHBIM  ONBIT  (CIoydYalHBIN




JKCIIEPUMEHT), AJIEMEHTapHOE COObITHE (JIIEMEHTAPHBIN HMCXOJ) CIIy4ailHOTO
OMbITa, CIy4aiiHOE COOBITHE, BEPOSTHOCTH COOBITUS; YMEHHUE HaXOIUTh
BEPOSITHOCTH  CIy4YalHBIX COOBITUH B ONBITAX C PaBHOBO3MOXHBIMHU
JJIEMEHTApHBIMU  COOBITHSIMH;  yMEHHE  pemarb  3aJaud  METOAO0M
OpPraHM30BAHHOTO TMepedopa W ¢ UCIOIb30BAHUEM IMpPaBWIA YMHOXKCHHS,
YMEHHE OLIEHHBATh BEPOSITHOCTU PEATbHBIX COOBITUN M SBICHUI, TOHUMATh
POJIb IPAKTHYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITUH B OKpY>KAIOIIEM
MHpE U B KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIL; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIMX YHCEJ M €T0 POJIHI0 B MACCOBBIX SBICHUSX

16

YMeHue BbIOMpaTh MOAXOIAIIMN H3Y4YEHHBIH METOJ Ui peIleHHs 3ajayd,
IIPUBOJUTH NIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U JKHU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, OIMCBIBATH
OTJENIbHBIE BBIJAIOIIMECS PE3YyJbTaThl, IIOJYYEHHBIE B XOJE PpPa3BUTHUSA
MaTE€MAaTUKU KaK HAyKH, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX
ABTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




IHEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMbIX HA OI'3 ITO

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUS
1 Yuclia ¥ BBIYUCICHUS
1.1 Harypasibable u niensie yucna. [Ipu3Haky JenMMOCTH LEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JICCITUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE MIEPHOANYECKHE JPOOH
1.3 PanmonanpHele yncia. ApudmMernyeckue onepanuu ¢ palioHaAIbHBIMU YHCIIaMU
1.4 JleiicTBuTenpHbIe yncia. ApudMETHISCKHE ONEPAINH C ICHCTBUTEIbHBIMU YHCIAMH
1.5 [TpubnuxEHHble BBIYMCICHMS, NMpaBWJIA OKPYIJICHHs, NPHUKUAKA U OLIEHKAa pe3yJsibTaTa
BBIYMCIICHUI
2 Anrebpanyeckie BbIPKEHHS
2.1 bykBeHHbIE BbIpaKeHUs (BBIPAXKEHUSI C IEPEMEHHBIMH )
22 Crenenp ¢ uenbiM mokazatesneMm. CTemneHb C paluMoOHAIBHBIM TOKaszaTesneMm. CBoiCTBa
CTEIEHH
23 MHOro4sIeHbI
24 Anrebpanueckas 1poodb
2.5 Apudmerrdeckuii KOpeHb HATYpaIbHOU cTeneHu. [{eficTBus ¢ apuMeTHUeCKUMU KOPHIMHU
HaTypaJbHOMN CTEIICHU
3 YpaBHEHUsI 1 HEPABEHCTBA
3.1 I{enbie u 1poOHO-panFiOHATBEHBIE YpaBHEHHs. CHCTEMBI M COBOKYITHOCTH YPaBHEHUI
3.2 [enble u 1poOHO-paloHANIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH HEPABEHCTB
33 Penrenue TeKCTOBBIX 3a1a4
4 UnciioBble OCIE10BATEIHOCTH
4.1 [TocnenoBaTreabHOCTH, CIOCOOBI 33aHUS TIOCIIEI0BATEILHOCTEH
4.2 Apudmerndeckas 1 reoMeTpudecKas nporpeccun. GopmMyra CI0KHBIX MPOIEHTOB
5 DyHKIMU
Oyuknus, crnocodbl 3amanus ¢yHkiuuu. ['padux ¢ysknuu. OO6macte ompeneneHuss u
5.1. MHOXecTBO 3HadeHWd GQyHkuuu. Hymm ¢yskomun. [IpoMexxyTKHM 3HAKOHOCTOSIHCTBA.
[TpomexxyTk MOHOTOHHOCTH (YHKIIMH. MakCcUMyMbl U MUHUMYMBI pyHKIMK. Hanbosbiee
Y HauMeHblllee 3HaYeHHEe QYHKIIMU Ha TPOMEKYTKE
6 KoopauHnaTs! Ha psIMOil U IJIIOCKOCTU
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA IJIOCKOCTH
7 I'eomerpust
7.1 ['eomeTrpuueckue GUrypsl ¥ X CBOMCTBA
7.2 TpeyroapHuk
7.3 MHOroyrojabHUKH
7.4 OKpY’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpuYeCcKuX BEIUUUH
7.6 BekTopsl Ha JI0CKOCTH
8 BeposTHOCTB U cTaTHCcTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoecTBa
8.5 ['padnl
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