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COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYUCICHUSA

Panmonansuelie uncna. CpaBHEHHE, YIOPSI0UMBAHNE U apu(MeTHdecKue 1eHCTBU
C pallMOHAJIBHBIMU YKcIIaMU. YucnoBas npsiMas, MOLyJIb YUCIIA.

CreneHb ¢ HaTypalbHBIM ITOKA3aTeNIEM U €€ CBOMCTBA. 3alUCh YUCia B JECITUYHON
MO3UILMOHHON CUCTEME CUUCIICHMS.

Pemenune TekcTOBBIX 3amay apupMeThyeckuM crocobom. Pemenue 3amau u3
peaibHOM MPAaKTUKU Ha YacTH, Ha JpOoOM, HAa MPOLEHTHI, NPUMEHEHHE OTHOUIEHUH U
IPONOPLMI PU PELICHNH 33/a4, PEIICHUE 3a/1a4 Ha IBUKEHUE, paboTy, MOKYIIKH, HAJIOT .

JlenuMocTh 11enbiX yucena. CBoicTBa ASIUMOCTH.

IIpocTeie u cocTaBHbIe yncia. YETHbIE U HEUETHBIE uncia. [Ipu3Haku neamMocT Ha
2,4,8,5,3,6,9,10, 11. Ilpuznaku JeIMMOCTH CYMMBI U IPOU3BEICHUA LEJIBIX YACEN MPH
PELIEHNH 33/1a4 C IPAKTHYECKUM COAECPKAHUEM.

HauOonpmmii oOmuii aenvuTens U HaUMEHbIEe OOIee KpaTHOE MBYX YHCET.
B3aumno npoctele uncna. Anroput™m EBkinuza.

Jlenenue ¢ octaTKOM. Apu(MeTHYecKre ONepaluy HaJl OCTaTKaMH.

AJuredOpanyeckue BbIpaKeHUs

BelpakeHHe ¢ TE€pEMEHHBIMU. 3HA4y€HUE BBIPAKEHUS C I[EPEMEHHBIMH.
[IpencraBneHue 3aBUCUMOCTH MEX/y BEIMUMHAMU B BUJIE (DOPMYIIBIL.

ToxnectBo. ToxaecTBeHHbIE MpeoOpa3oBaHMs aNreOpanvdeckux BbIPAXKECHUH.
JlokazaTenbCTBO TOXIECTB.

Onnounensl. OgHOUNEH CTaHAAPTHOTO BUAa. CTEneHb OTHOWICHA.

MHorounensl. MHorousnes crangaptaoro syaa. Crenenp MHorousneHa. CiioxxeHue,
BbIUUTAaHUE, YMHOKEHUE U JIeJIeHue MHOTOWIeHOB. [IpeoOpa3oBaHue 11en0ro BeIpaKeHus
B MHOroujaeH. Kopau MHOrousneHa.

@opMyIIbl COKPAIEHHOIO YMHOXKEHUS: KBAJApaT CyMMbI U KBaJApaT Pa3HOCTU JABYX
BBIPQXXECHUHN, KyO CyMMBI U KyO pa3HOCTH JIByX BBIPQKEHHH, Pa3HOCTh KBaJIpaToOB JBYX
BBIPQ)KCHUM, IIPOU3BEICHNUE PA3HOCTH U CYMMBI [BYX BBIPAKECHMM, CyMMa M Pa3HOCTb
KyOOB JIByX BbIpa)K€HHUH.

Pa3znoxeHne MHOrouseHa Ha MHOXKUTENIU. BpiHeceHHe oOIIero MHOXUTENS 3a
CKOOKHU. MeToj rpyninupoBKH.

YpaBHEeHUs M HEPABEHCTBA

VYpaBHenue ¢ oaHoil nepeMeHHOW. KopeHb ypaBHeHusa. CBOICTBAa ypaBHEHUU C
OJHOM NEpPEeMEHHOW. PaBHOCUMIIBHOCTH ypaBHEHHH. YPABHEHHUE KaK MaTeMaTH4yecKas
MOJIEJIb PEaJIbHON CUTYyalUH.

JInHeHOe ypaBHEHHE C OJJTHOU NTEpEMEHHON. YUCII0 KOPHEN JTMHEUHOTO YPABHEHUS.
Pemenne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEHHBIX ypaBHEHUU. JIMHEWHOE ypaBHEHHUE,
cozieprKallee 3HaK MOy JIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMHU. ['paduk JNHHEHHOro ypaBHEHHS C JBYMS
nepeMeHHbIMU. CHUCTEMBI TUHEHHBIX ypaBHEHHUH ¢ ABYMs NepeMeHHBIMU. | paduueckuii
METOJ, PEIICHUS CHCTEMBbl JMHEHHBIX ypaBHEHUW C IBYyMs IE€peMEHHbIMU. Pemienue
CHUCTEM JIMHENHBIX YPABHEHHU C ABYMS IEPEMEHHBIMU METOAOM ITOJCTAaHOBKU U METOJIOM



cinoxenusi. Cucrtema ABYX JIMHEWHBIX YpPaBHEHUH C JByMs MEpPEMEHHBIMU KaK MOJEIb
peanbHON CUTYaIIUU.

DOyHKUUH

Koopaunata Touku Ha npsimoil. YnucnoBbie IpoMexyTkH. PaccTosinue Mexty 1ByMs
TOYKaMH KOOPAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucreMa KoopauHar. AOcmucca W OpJMHaTa TOYKH Ha
KoopauHaTHOUW 1ockocT. [lpumepsl rpadukoB, 3amaHHBIX (opmynamu. YUrteHue
rpauKOB peaabHbIX 3aBUCUMOCTEN.

OyHKIMOHATIbHBIE 3aBUCUMOCTH Mex 1y BennunHamu. [lonstre pynkiuu. OyHKIUsA
KaK MaremaTH4ecKkas MOJeNib pealbHoro mpoiecca. O0macTh onpeaeneHuss u 001acTh
3HaueHn QyHKnun. CrnocoOwl 3amaHus GyHkuu. ['paduxk dyskuuu. [loHsTHsS
MakCUMyMa ¥ MUHUMYyMa, BO3pacTaHWs W YyOBIBaHWS Ha TMPUMEpPax pPeaTbHBIX
3aBUCHMOCTEH.

Jlunetinas ¢ynkius, e€ cBoiicTBa. I'paduk nmuneitHoi ¢hyukmuu. ['paduk hyHKIIN
y = |x]. Kycouno-3aannbie QyHKIHH.

8 KUIACC

Yuciia 1 BHIYUCICHUSA

KBanpaTtHble kopHU. ApupMeTHYECKUH KBaJpaTHBII KOpPEHb M €ro CBOWCTBA.
[TonsTre MppannoHaJIBbHOIO Yncia. JlelcTBUs ¢ uppalMOHAIbHBIMU ynciaMu. CBOMCTBA
JEMCTBUI C HppalMOHAIbHBIMU YiciIaMi. CpaBHEHNE UPPALMOHATIBHBIX YUCET.

[TpencraBneHus 0 paclIMPEHMUSIX YUCIOBBIX MHOXKECTB. MHOXKECTBA HAaTypaJbHBIX,
LEbIX, palMOHAJIBHBIX, JEHUCTBUTENBbHBIX uHcesl. CpaBHeHue uwncen. YwucaoBbie
IIPOMEXKYTKH.

HeiictBust ¢ octarkamu. OcrtaTtku creneHei. [IpuMeHeHrne OCTaTKOB K PEIICHUIO
YPaBHEHHUH B LIEJIBIX YHACIAX U TEKCTOBBIX 3a7a4.

Pa3meps! 00bEKTOB OKPY>KAIOIIETO MUPA, [UIUTEIBHOCTH POIIECCOB B OKPYKAIOIIEM
mupe. CTaHIapTHBIN BUJI YUCIIA.

Auredpanveckne BbIpaKeHUs

AnreOpandeckas npoOb. JlomycTuMbple 3HAa4YeHUS TIEPEMEHHBIX B JIPOOHO-
panMoHaNbHBIX BhIpaxkeHUsX. OCHOBHOE CBOWCTBO aireOpanueckoil apodu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHUE U JIeTIEHUE anreOpandeckux apobeii. Boinenenue nenoil yactu
anredpanyeckon ApooH.

PanmonanbHbie BbIpakeHus. ToKIeCcTBEHHbIE INpeoOpa3oBaHUsl pPalMOHAIBHBIX
BBIPAYKCHUN.

Jonyctumble  3HAa4€HUsT  NEPEMEHHBIX B BBIPAXKEHHUAX,  COAEPIKALIUX
apupMeTHUecKre KBaapaTHbIe KOPHU. TOXKIECTBEHHbIE MPEOOpa30BaHUs BHIPAKECHUH,
coJiepKalux apupmMeTuyecKrue KBaJpaTHble KOPHU.

CreneHb ¢ 1enbIM IMOKa3zareneM U e€ cBoiicTBa. [IpeoOpazoBaHue BBIpa)KeHUIA,
COZIepKAlIUX CTEICHHU.

YpaBHEeHUSA H HEPABEHCTBA

KBagparnoe ypaBHenue. Popmyiia KOpHEM KBagpaTHOro ypaBHeHHUs. KonudecTBo
JICUCTBUTEIIBHBIX KOPHEW KBaJApaTHOro YypaBHeHHs. Teopema Buera. YpasHeHwus,
CBOJUMBIC K JIMHEHHBIM YPAaBHEHMSIM WM K KBaJpaTHBIM ypaBHeHUsM. KBanpatHoe



YpaBHEHME C IIapaMeTpoM. PellleHne TEKCTOBBIX 3aJa4 C IIOMOLIBK KBaJpPaTHBIX
YPaBHCHUU.

JpoOHO-panroHanbHble ypaBHeHUs. Pemenne npoOHO-palioOHaIbHBIX YpaBHEHUM.
Pemenne TekCTOBBIX 3a7ad € IOMOLIbIO  JIPOOHO-PAllMOHATBHBIX  YpPaBHEHUH.
['padmueckas nHTEpHpeTalus ypaBHEHUN ¢ ABYMsI IEPEMEHHBIMH.

UYucnosele HepaBeHCTBA. CBONCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemeHHoil. Ctporue u HecTporue HepaBeHCTBA. CIOXKEHHE U
YMHO’KEHHUE YNCIOBBIX HEpaBeHCTB. OlleHMBaHUE 3HAUEHMsI BhIpakeHHs. Jloka3aTenbCTBO
HEPABEHCTB.

[lonsAiTHEe O penIeHMM HEPABEHCTBA C OJHOW NEpPeMEHHOM. MHOXECTBO PEIICHUI
HEPABEHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeitHOE HEPABEHCTBO C OJHOM NEPEMEHHOM U MHOYKECTBA €T0 pelieHuid. Perenue
JIMHEHHBIX HEPABEHCTB C OAHOW NepeMeHHOM. CHCTEeMBI M COBOKYITHOCTH JIMHEHHBIX
HEPABEHCTB C OJIHOM NEepeMEHHOW. PerieHne TEeKCTOBBIX 3aad C IMOMOIIBIO JIMHEHHBIX
HEPaBEHCTB C OJJTHON NIEPEMEHHOM.

DOyHKIMHA

OO6unacte ompeneneHUss U MHOXECTBO 3HaueHHM ¢yHkuuu. CrnocoObl 3anaHus
bynknuii. I'paduk pysknun. Utenue cBoicTB pyHKIMm mo e€ rpaduky. [Ipumeps
rpaduKoB QYHKIUN, OTPAXKAIOIIMUX pealbHbIE MPOLIECCHI.

Jlunetinas  Qynkuus. OyHKIMH, ONUCHIBAIOIIME TMPAMYI0 W OOpaTHYIO
IPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX I'PaUKH.

Oynkmmn y =kx, y=kx +b,y=k/x,y=x3,y=Vx, y = |x| n ux cBoiictBa. KycouHo-
3aJJaHHbIC (PYHKILIUU.

9 KUIIACC

Yucsia u BIYMCJICHUS

Kopensb n-ii crenenu u ero cBoiictBa. CTeNneHb ¢ pallMOHAILHBIM MOKa3aTelleM U €€
CBOMCTBA.

Anredpanveckue BbIpaKeHUs

ToxxnecTBEeHHBIE TIPEOOPa30BAHMSI BEIPAKEHUN, COACPKAIINX KOPEHb n-i CTETICHH.
ToxxnecTBeHHbIE MTPeoOpa30BaHUs BbIPAXKEHUM, COAEPKAIINX CTENEHb C palliOHAIbHBIM
[I0Ka3aTeseM.

KBagpartssiii TpéxunieH. KopHu kBagpaTHOro tpéxunena. Paznoxenue KBagpaTHOro
TPEXUYJICHA HA JTUHEHHBIE MHOXKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

buxBanpatHeie ypaBHeHMs. IIpuMeppl TNPUMEHEHHMII METONOB PaBHOCHIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOMN, TPaAPUUIECKOT0 METO/IA MTPH PEIICHUH YPaBHEHUN
3-ii 1 4-i1 creneHen.

Pemenne n1poOHO-paniMOHAIBHBIX YPaBHEHH.

Pemienne cucreM ypaBHEHUMM C JAByMs II€pEMEHHBIMU. PeleHue npoctenmmx
CHCTEM HEJIMHEWHBIX ypaBHEHUH C AByMs nepeMeHHbIMU. [ padudeckuii MeToa perieHus
CUCTEMBI HEIMHEWHBIX YPaBHEHUH ¢ JBYyMs mepeMeHHbIMU. CUCTEMA JIBYX HEJMHEHHBIX
YPaBHEHHUM C IBYMs IIEPEMEHHBIMHU KaK MOJIENIb PEAIbHOM CUTYAlNH.

UucnoBsle HepaBeHCTBA. PemieHue JMHEHHBIX HEPABEHCTB. JlOKa3aTenbCTBO
HEPaBEHCTB.



KBaznpaTHble HEpaBEHCTBA C OJJHOM IEPEMEHHON. Pelienne kBaipaTHhIX HEPABEHCTB
rpa¢u4eCKMM METOJIOM M METOJOM HMHTEpPBaJOB. MeTo MHTEPBAIOB Ul pPallMOHAIbHBIX
HepaBeHCTB. [Ipocrelinre HepaBeHCTBA C TapaMETPOM.

Pemnienne TeKCTOBBIX 3a7a4 ¢ IOMOLIbIO HEPABEHCTB, CHCTEM HEPaBEHCTB.

HepaBencTBO ¢ J1ByMs niepeMeHHbIMU. PemieHue HepaBeHCTBA C  JByMs
nepeMeHHbIMU. CHCTEMBI HEPAaBEHCTB C JBYyMs IepeMeHHbIMU. ['paduueckuii meron
PELIEHNs] CHCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DOyHKUUHA

@Oynkuus. CoifctBa QyHKIUMI: HyIM (QyHKIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
(YHKIMU, NPOMEXKYTKM BO3pacTaHus M yObIBaHHWA (QYHKUUU, YETHBIE M HEYETHBIE
¢yHKIMH, HauOoJIbIIEEe U HAaMMEHbIIee 3HaYCHHs! (PyHKLUU.

KBanpatnunas ¢gyHkuus u eé cpoiictBa. Vcnonb3oBaHue CBOWCTB KBaJApaTUYHOU
byHkuuu ans  pewmeHus 3anad. [loctpoenwe rpadguka  KBaapaTHYHOM (QYHKIUU.
[Tonoxxenue rpaguka KBaJpaTUYHONH (PYHKIMU B 3aBUCHUMOCTH OT €€ K03((UIIUEHTOB.
I'paduxu QyHkmmii y =ax2, y = a(x — m)*u y = a(x — m)?* +n. Iloctpoenue rpapuxon
GYHKIHHI ¢ TOMOIIBI0 PeoOpa30BaHUM.

HpobHo-nuneitnast pynkuus. MccnegoBanue QyHKIMA.

@Oynkus y = X" ¢ HaTypalbHBIM IT0OKa3aTeleM 1 1 € rpaduk.

YucnoBblie MOCJEI0BATEIbHOCTH U NPOIPECCHH

[TousiTue  4MCIIOBOM  mociedoBaTelbHOCTH. KoHeuHple U OECKOHEYHBIE
nocyenoBareabHOCTH. OrpaHndYeHHas MociIe10BaTeIbHOCTE. MOHOTOHHO BO3pacTaronias
(yOwIBaromiasi)  mocyenoBarenbHOCTh.  CmocoObl  3aaHusi  MOCJIEAO0BATEIHLHOCTH:
OTUCATENIbHBIN, TAOIMYHBIN, C TOMOIIBIO (OPMYJIBI 11-TO WIEHA, PEKYPPEHTHBIH.

Apubpmernyeckass ©  reomerpuyeckas mnporpeccur. CBOHCTBa  YJIEHOB
apu@MeTHYecKol M reoMeTpuueckod  mporpeccuil.  @DopMmynbl  n-r0  4iI€Ha
apudmeTrueckoi U reoMeTpudeckoi mporpeccuit. ®opMyIbl CyMMBI TIEPBBIX 71 YJICHOB
apu(QMeTHUEeCKOW M T€OMETPUUECKON Mporpeccuil. 3ajauv Ha MPOLEHThI, OAaHKOBCKUE
BKJIAJIbl, KPEUTBHI.

[IpencraBneHue o CXOAUMOCTH MOCIEI0BATENBHOCTH, O CYMMUPOBAaHUN O€CKOHEYHO
yObIBatoI1el TeoMeTpUIECKON MPOrpecCuu.

Merton mateMatndyeckor HHAYKIMH. [IpocTeimme npumepsl.



IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsieTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOIO 00IIEero oOpa3oBaHUSL:
OHa o0ecrieunBaeT HM3y4YeHUE IPYTHUX TUCHUIUIMH KaK €CTeCTBEHHO-HAy4YHOTO, TaK U
TYMaHUTapHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO ISl TPOIOJKEHUS 00pa30BaHus U IS
MOBCEJHEBHOW >KM3HHM. Pa3zButue y oOywarommxcs Hay4YHBIX MPEACTABICHUNA O
MPOUCXOXKICHUN M CYUIHOCTH ajiredpanyeckux aOCTpakiuii, crnoco0e OTpaxeHUs
MaTeMaTHYEeCKON HAayKOW SBJICHUN M TMPOLECCOB B MPHUPOJE U OOIIECTBE, POJIU
MaTEMaTH4YEeCKOTO MOJICIMPOBAHUS B HAYYHOM TMO3HAHUHM M B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajlanTaliid B COBPEMEHHOM I(poBoM oOmiecTBe. M3ydeHue anreOpbl oOecrieyrBacT
pa3BUTHE YMEHHsS HaOI0naTh, CpaBHUBAaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NEHCTBUS, BBIBOABI, (OpMyIHpoBaTh yTBepkiaeHus. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHUE JIOTHYECKOTO MBIIUICHUS] OOYYaIOMIMXCS: OHU HCIOJB3YIOT
NEAyKTUBHbIE W UWHIYKTHUBHBIE pacCy>KIeHUs, o0O00OIleHHe U KOHKPETU3AIHUIO,
abcTparupoBanue u aHajoruto. O0ydeHue anredpe mpeanogaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEIPHON JAESITEIIbHOCTH 00YyYarouIuxcs, MOITOMY CaMOCTOSITEIbHOE pEeIleHUE
3a/1a4 00y4aIONUMUCS SBIISIETCS peaiu3aluen 1esTeTbHOCTHOTO MPUHIIUIIA O0YYEeHHS.

B cTpykType mporpamMMmbl yuyeOHOTO Kypca «Anredpay» yriyOJI€HHOTO W3yYCHHS
OCHOBHOE MECTO 3aHHMAIOT COJAEpXKaTelIbHO-MEeToIuYecKkue JuHuu: «Yucina u
BEIUHCIICHUS», «AJreOpandeckue BBIpAXKCHUS», «YPaBHCHHS W  HEPAaBEHCTBAY,
«Dynkuun». Kaxnas u3 3TUX copepKaTelbHO-METOUYECKUX JIMHUN pa3BUBaeTCs Ha
MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS ¢ APYTUMU €T0 TUHUAMH. B X078
U3Y4YeHUs Kypca OOyYarolmUMCS MTPUXOAUTCS JIOTHYECKH PaCCyk AaTh, HUCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3THM B mporpamMmy ydeOHOro Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPE/ICTABIICHHBIE BO BCEX OCHOBHBIX
paszenax — MaTeMaTH4ecKoro  o0pa3oBaHUST W CIOCOOCTBYIONIME  OBIAJCHHUIO
00y4YaroIMMHKCS OCHOB YHHUBEPCATBHOIO MaTeMaTH4ecKoro si3bika. CoaepikaTelbHON U
CTPYKTYpPHOH  OCOOGHHOCTBIO  y4eOHOro  Kypca  «Anre6pa»  sIBISIETCS  €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanne TUHUU «YKClIa U BBIYUCICHUS CIIYKUT OCHOBOHM ISl JadbHEHIIIEro
U3YYCHHS] MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOYYAIOMIMXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHHUIO YMEHHsI TOJB30BAThCA  QJITOPUTMAMHU, a TaKKe
NPUOOPETEHUI0 TPAKTUYECKUX HABBIKOB, HEOOXOMWMBIX JUJIsS TOBCEIHEBHON IKU3HHU.
Pa3BuTHe MOHATHA O 4YKCIEe HA yYpOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHMS CBSI3aHO C
palMoHAIBLHBIMU W HUPPAlMOHATBHBIMU YHCIaMHU, (OPMUPOBAHUEM MPEICTABICHUA O
JIEUCTBUTEIIBHOM YHUCJE. 3aBEpUICHUE OCBOCHUSI YMCIIOBOM JIMHUU OTHECEHO K CPEIHEMY
o011eMy 00pa3oBaHUIO.

ConmepxaHue IBYyX alreOpandecKux JUHUN — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUST M HEPaBEHCTBa» CMOCOOCTByeT (POpMHUPOBaHHIO Yy OOydYarOIIUXCS
MaTEMaTHYECKOTO anmapara, HeoOX0IMMOTO JUIsl PEeIISHUs 3a/1a4 MAaTEMATHUKN, CMEXHBIX
MPEeIMETOB M OKpY’KaroIIel peasibHOCTH. Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3zoBaHUs
y4eOHBIA MaTepual TPYIIUPYETCS BOKPYT pallMOHAIBHBIX BBIpaXeHUH. AsreOpa
JNEMOHCTPUPYET 3HAYCHUE MATEMAaTUKH KaK S3bIKAa JUIsl MMOCTPOSHUS MATeMaTHUYECKHX
MojieJiel, OMMCcCaHus MPOLECCOB U SBJIEHUHN peabHOro Mupa. B 3amaun o0yuenus anredpe



BXOJIAT TaKXKe JajibHEellee pa3BUTHE aTOPUTMUUYECKOTO MBIIUICHUS, HEOOX0IUMOTO, B
YaCTHOCTH, JJIsi OCBOCHUSI Kypca MHGOPMATUKH, U OBJAJCHUE HABBIKAMHU JETYKTHUBHBIX
paccyxaenuil. IlpeoOpa3oBaHne CUMBOJNBHBIX (OPM  CHOCOOCTBYET  PpPa3BUTHUIO
BOOOpaKeHHUsI, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxxanne (PyHKIMOHATBHO-TPAaQUUYECKON JIMHUU HAIEJICHO Ha TMOJy4YeHHE
oOy4JamuMHCcs 3HaAHUM 0 (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTHYecKOW Moaenu s
OTHMCAHMSI ¥ UCCIIeI0BAHUS Pa3HOOOPA3HBIX MIPOLIECCOB U SIBJICHUI B IPUPOJIE U 0OIIIECTBE.
N3ydenune maTteprana CoCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCsS YMEHUS HCIIONIb30BaTh
paznuYHbIE  BBIpa3UTEIbHBIE  CPEACTBA  sI3bIKA  MAaTeMAaTUKH —  CIIOBECHOTO,
CUMBOJIMYECKOT0, Fpa)uECKOr0, BHOCUT BKJIaJ B ((OPMHUPOBAHUE MPEJCTABICHUNA O POJIU
MaTEeMaTUKU B PA3BUTUH LIUBWIN3ALMH U KYJIbTYPHI.

VYriyOn€éHusiii Kypc anreOpbl XapakKTepu3yeTcsl H3YUYEHUEM JIOMOJTHUTEIHHOTO
TEOPETUYECKOT0 armapaTa W CBS3aHHBIX C HMM METOJIOB peuieHus 3aaad. AnrebOpa
SBIICTCSA SI3BIKOM I OIMHUCAHUST OOBEKTOB M 3aKOHOMEPHOCTEH, CIIyKUT OCHOBOU
MaTeMaTH4ecKoro MojaenupoBanus. Ilpu 3ToM camMu OOBEKTHI MaTEeMAaTHYECKHX
YMO3aKJIIOYEHUI U MPUHATHIC B airedpe mpaBuiia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT
dbopMUpOBaHUIO YMEHUH OOOCHOBBIBaTh M JOKa3bIBaTh CYXICHMs, pPa3BUBAIOT
MaTEMaTHYECKYI0 MHTYHUIMIO, KPAaTKO W HATJISAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX
MOCTPOCHHI U y4yaT MX MPUMEHEHHUI0. TeM caMmbIM airedpa 3aHUMAaET OJJHO U3 BEIyIIUX
MecT B (POPMUPOBAHUH HAYYHO-TEOPETUYECKOTO MBILUICHUS 00YYaIOLUXCS.

CornacHo yyeOHOMY TuiaHy B 7—9 kilaccax u3ydaercs y4eOHBIN Kypc «Anredopay,
KOTOpBIM BKJIIOYAeT CIEIYIOUIME OCHOBHBIE pa3ienbl cojepkaHusd: «Yucina u
BBIUHCIICHUS», «AJreOpandeckue BBIPAXKEHUS», «YPaBHEHHUS W  HEPABEHCTBAY,
«DyHKIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoaurtcs 408 yacos: B 7 kiacce — 136
yacoB (4 daca B HeJento), B 8 kinacce — 136 yacoB (4 yaca B Hefento), B 9 kiacce — 136
4yacoB (4 yaca B HEJIETO).



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMbBI VYUYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTAaThl  OCBOEHHA  IpPOrpaMMbl [0  MaTeMaTHKE
XapaKTepU3yITCs B YACTH:

1) NIaTPHOTHYECKOT0 BOCTIUTAHUSA

IPOSIBIIECHUEM HMHTEpeca K NPOIUIOMY M HACTOSALIEMY POCCHUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUMCKHX MAaTEMaTUKOB M POCCUICKOHN
MaTEMaTH4YECKOM IIKOJbl, K MCIOJIb30BAHUIO 3TUX AOCTUKEHUH B JOPYrMX HayKax M
NpUKIAIHBIX chepax;

2) rpaskIaHCKOr0 M JyYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN Irpa’kJaHUHA U pPealn3allliy €ro mnpas,
IPECTaBICHUEM O MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
ABJICHUN, TpPOLEAYyp TpaxIaHCKOro ooOmecTtBa (Hampumep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJECHHIO JSTHUECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JIOCTMIKEHMM HAyKd, OCO3HAHMEM BaXXHOCTU MOPAIBHO-3THYECKHX
NPUHIIMIIOB B JESATENBHOCTU YUEHOTO;

3) TpyA0BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHME€ B pPEIIEHHMH NPAKTUYECKUX 3aj]ad
MaTEMaTU4YECKOM  HAIlpaBICHHOCTH, OCO3HAHWEM  BaXXHOCTH  MaTE€MaTU4YECKOTO
o0pa3oBaHusi Ha TPOTSHKEHUU BCEH OJKM3HU I YCHEIHON mpodeccuoHalIbHON
NESATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM HHIUBUAYAIbHON TpPaeKTOpUU O0Opa3oBaHMA M JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

CIOCOOHOCTBIO K HOMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKMX OOBEKTOB, 3aJay, pEIIeHUi, pacCyKICHHH, YMEHHUIO BUJAETb
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTel HAYYHOTI'O MO3HAHMS:

OpUEHTalMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPO/IbI U OOLIECTBA, TOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl YeIIOBEUYEeCKON NesSTeIbHOCTH, ITAOB €€ pa3BUTUS U
3HAUMMOCTH JJisi Pa3BUTHUS [MBWIM3AIMHM, OBJAJCHUEM S3bIKOM MaTeMaTHUKU U
MaTeMaTH4YEeCKOW KyJIbTypod Kak CpEJCTBOM IMO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU
UCCIIEI0BATENIbCKON 1€ATEIbHOCTH;

6) ¢usuyeckoro BoOCIHUTAHMA, (GopMHpPOBaHHUS KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0J1aronoIy4usi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECcaxX CBOETO 37J0POBbS,
BEJICHUSA 370POBOTO 00pasa JKM3HU (30pOBOE THTaHUE, COATAHCHPOBAHHBIN PEXKUM
3aHATUH M OTABIXA, PETyIIsipHas PU3NUecKas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HABBIKA
pedrexcuu, MpU3HaHUEM CBOETO MpaBa Ha OMKUOKY M TAaKOT'0 JKe MpaBa APYroro 4eJoBeKa;

7) IKOJIOTM4€CKOr0 BOCIIUTAHUSA:



OpUEHTalMell Ha NPUMEHEHHE MAaTeMAaTH4YEeCKHMX 3HAaHUM A pelleHHs 3ajlad B
00J1acTH COXPAHHOCTH OKpY’Kalolled cpeibl, IUNIAHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MOJKHBIX IIOCIIEICTBUN JUI OKPY’KAIOLIEH Cpeibl, 0CO3HAaHUEM II100aJIBHOIO XapakTepa
HKOJIOTUYECKHX MPOOJIeM U MyTel X peLIeHHUs;

8) ajanTanuM K U3MEHAIOIIUMCS YCJIOBUAM COUMAJIBLHON U NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEsTeIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTbCA Yy APYTHX JIOJEeH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEOOXOJMMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUH, (QOpPMYyIHpPOBaTh HJIEH,
HOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBJICHMSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCHPUHUMATHh CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHMs MpOrpaMMBbl IO MaTEMATUKE Ha YPOBHE OCHOBHOI'O OOILIETO
oOpa3oBanusi y odyuatomierocsi Oyayt chopMHUpOBaHEl MeTAaNpeIMeTHbIe Pe3yabTaThl,
XapaKTepU3YIOIIMECs OBJIAJICHUEM YHHUBEPCAJIbHBIMHU I103HABATEIbHBIMHU JEHCTBUSMU,
YHUBEPCATbHBIMU KOMMYHHUKaTUBHBIMU NeUCTBUSMU u YHUBEPCAIbHBIMU
PETYISATUBHBIMU JICHCTBUSIMH.

ITo3HaBaTeIbHBIC YHUBEPCAJIbHBbIC YUYeOHBbIE 1eiicTBUS
ba3oBbie JJornuyeckue aeicTBUA:

BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTEMAaTHYECKHX
O0BEKTOB, MOHATHUNA, OTHOIIEHHH MEXIY MNOHATHAMH, (QOPMYJIUPOBATH OMpPEIEICHUS
NOHATUH, YCTaHABIUBATh CYIIECTBEHHBIH MpH3HAK Kilaccu(UKalMu, OCHOBAHUA JUIA
0000111eHNs U CpaBHEHUS, KPUTEPUU IPOBOJIMMOTO aHAIIN34;

BOCIPUHUMATH, (DOPMYJIUPOBATH U MPEOOPa30BbIBATH CYXKJIEHUS: YTBEPAUTEIbHbIC
U OTpULIATENIbHBIC, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOpEUHs B
¢akTax, JaHHBIX, HAOTIOACHUAX M YTBEPKIACHUSX, MPEASIaraTh KpUTSPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNA;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, I€TyKTUBHBIX U MHYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

pazOuparh J0OKa3aTeslbcTBA MaTeMaTHUECKUX YTBEpXKIEHUH (mpsiMble U OT
NPOTHBHOI'0), MPOBOJUTH CAMOCTOSITENIBHO J0Ka3aTelIbCTBA MaTEMaTHUECKUX (PaKTOB,
BBICTPaMBATh apryMEHTALUIO, IPUBOIAUTH MIPUMEPHI U KOHTPIPUMEPHI, IPUMEHSITh METO/]
MaTeMaTUYeCKON MHIYKINH, 0OOCHOBBIBATh COOCTBEHHBIE PACCyKICHUS;

BBIOMpATh croco0 pemieHus yuyeOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
penieHusi, BIOMpaTh HamboJee MOAXOIALIUMN C YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPHEB).

ba3oBble ucciieqoBarebCcKie AeHCTBHA:



UCIIOJIb30BaTh BONPOCHI KAk HUCCIENOBAaTEIbCKUNA HWHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpEUHE, MpodieMy, CaMOCTOSITENEHO
yCTaHABIIMBAaTh MCKOMOE M JaHHOEe, (OpPMUPOBATh TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUIO, MHEHUE;

MPOBOJUTH IO  CaMOCTOSITEJIbHO  COCTaBJICHHOMY  IUIAHY  SKCHEPHUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH  MaTeMaTH4YecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEX 1y cO00ii;

CaMOCTOSITEIbHO  (POpMyNHpOBaTh OOOOIIEHHUS W BBIBOJABI 1O pPE3yJibTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIEIOBAHMS, IKCIIEPUMEHTA, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKkKe BbIIBUTaTh
MPEANONI0XKEHHUS O €70 PA3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ undopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh U H30BITOYHOCTH HH(OPMAINH, JTAHHBIX, HEOOXOTUMBIX
JUTSL pEILICHUs 3a]1a4H;

BBIOMpATh, AaHATM3UPOBATh, CHCTEMATU3UPOBATH K MHTEPIIPETUPOBATH HHPOPMAITUIO
Pa3IUYHBIX BUIOB U POPM MPECTABICHNUS,

BbIOMpaTh (hopMmy mpencTtaBieHuss MHGOPMAIMM M WLUIIOCTPUPOBATH pellacMbie
3a/layyl CXeMaMu, IuarpaMmMamMu, HHOM TpaduKoi U UX KOMOWHAITUSMU;

OIICHUBATh HANEXKHOCTh HMH(POpPMAIMU TIO KPUTEPUSIM, TMPEIIOKECHHBIM WIH
c(hOpMyITHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHBHBIE YHHBepcaJIbHbIe y4eOHbIe el CTBUS

BOCTIPUHUMATh W (OPMYIUPOBATh CYXICHHS B COOTBETCTBUM C YCJIOBHSMHU H
HEeNsIMA OOTIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PEIICHUs 3a/adl, KOMMEHTHPOBATh
TIOJTyYCHHBIN pe3yNIbTaT;

B XOA€ O0OCYXJEHHs 3aJaBaTb BONPOCHl MO CYIIECTBY OOCYXJIaeMOU TEMBI,
npoOJeMBbl, pelaeMoi 3a7adu, BHICKA3bIBaTh HJIEH, HAICIEHHBIC HA TIOMCK PEIICHU,
COIMOCTaBISATh CBOM CYXACHHA C CYXICHUSIMH JpPYyTUX YYaCTHHUKOB JIMAJIOTa,
0oOHapy>KMBaTh Pa3IMUME W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme (OpMyIHpOBATH
pa3Horiacus, CBOM BO3PAKEHUS;

OpPEJCTABIATh PE3yJbTAaThl PpEIICHUs 3aJaud, HKCIEPUMEHTa, HCCIIEI0BaHus,
MIPOEKTA, CAMOCTOSITETILHO BRIOMPATh OPMAT BBICTYIUICHUS C yUETOM 3a7a4 MPE3eHTAINN
¥ 0COOEHHOCTEH ayAUTOpUH;

MOHUMATh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHINBUIYaIbHON PaOOTHI
NpU pEeNICHWH YYeOHBIX MaTeMaTHYECKUX 3aaad, NPUHUMATH IIeb COBMECTHOM
NeSITETbHOCTH, TUIAHWPOBATh OPTraHU3aI[MI0 COBMECTHON pabOThl, pachpeneisiTh BHIbI
paboT, noroBapuBathes, 00CYXKJaTh MPOLECC U pe3yibTaT paboThl, 00001IaTh MHEHUS
HECKOJBKHX JIOACH;

y4acTBOBAaTh B TPYyNHNHoBBIX (opmax paboTel (0OCykJIeHus, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBI» M HHBIE); BHITIOIHITH CBOIO YacTh PadOTHI M KOOPAWHUPOBATH CBOU
NEHCTBUA C APYTUMHU WIEHAMH KOMAaHJbl, OLIEHUBATh KaYeCTBO pe3yJIbTaTa U KauecTBO
CBOETO BKJIaJa B OOIIMK pe3ysbTaT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICUCTBHSL.



PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe JeiicTBUSA
Camoopranuszanms:

BBISIBJIATh MPOOJEMBbl JUIsl PEHIEHHS B IKU3HEHHBIX M YYEOHBIX CHUTYalHMSX,
OpUEHTUPOBATHCS B PA3IUYHBIX TMOAXOJaX MPUHATHUS peuleHu (MHAUBHAyalbHOE,
IPYIIIOBOE);

CaMOCTOSITEILHO COCTABJISITh IJIAH, AJITOPUTM pEIIEHUs 3aJadydl (WU €ro 4acTh),
BBIOMpATh CHOCOO pemieHusi ¢ Y4E€TOM HUMEIOUIUMXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAapHAaHThl PEIICHUH C y4ETOM
HOBOI HH(}OpMaIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJIQJIETh CIOCcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIA IIpollecca U pe3yJibTara
pelIeHNs MaTeMaTUYECKOM 3a1a4n, CAaMOMOTHUBALIUU U pe(IIEKCHH;

NpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPY PELIEHUH 33]Ja41, BHOCUTH
KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIMIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJibTaTa [EATEIbHOCTH TIOCTABIEHHON LEIu U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKEHMSI WIM HEJOCTHKEHUS LENM, HaXOJIUTh
omurOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BBIPQ)KaTh AMOILIMU MPU U3YYCHHH MATeMAaTUYECKUX OOBEKTOB W (DaKTOB, JaBaTh
AMOLIMOHANBHYIO OLEHKY PELICHUs 3a/1a4H.

IHPEJMETHBIE PE3YJIBTATDBI

K xoHiy oOydyenuss B 7 kjacce OOyyarOUIUICS MOJYYHUT CIEAYIOIIME IMPEAMETHbIE
pE3yJIbTATHI:

Yucna u BIYMCJIEHUS

Panuonansabie yncina.

[lepexoauts OT oAHOM (OpMBI 3amucH 4YHUCEN K Jpyro (mpeoOpazoBbIBATh
JECITUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYPAJIbHBIX YHCEJ, MHOYKECTBA IIeJIbIX YHCET,
MHO’KECTBA PALlMOHAIBHBIX YKMCEN MPU PELIEHUM 3a]ad, MPOBEAEHUU PACCYXIACHUN U
JI0Ka3aTeJIbCTB.

[TonnMaTh 1 OOBACHATH CMBICI TO3UIIMOHHOM 3aITUCH HATYyPaIbHOTO YHCIIA.

CpaBHUBATh U YNOPSA0YMBATh PallMOHAIbHbBIC YHCTIA.

BbInonHsATh, coyeTast yCTHbIE M MMCbMEHHBIE TPUEMBIL, apuMeTHIecKre AeCTBUS ¢
palMOHaJIbHBIMH YMCIIAMH, UCIIOJIB30BaTh CBOMCTBA YMCEN U NTpaBUia IeUCTBUNA, TPUEMBI
palMOHANIBHBIX BEIYUCIICHUH.

BhINoIHATE JEHCTBUS CO CTENEHAMHU C HaTypaabHBIMU [TOKA3aTEISAMHU.

HaxoauTh 3Hau€HUs YMCIOBBIX BBIPAXKEHHM, COJEPKALUX PAllMOHATIbHBIC YKCa U
CTETIEHU C HAaTypaJIbHbIM IMOKa3aTesieM, IPUMEHSTh pa3sHOOoOpa3Hble CIOCOOBI U TMPUEMBI
BBIUHCIIEHUS, COCTABJIATH M OLIEHUBAThb YMCJOBBIE BBIPAXKEHUS IPU pPELIECHUU
MPAKTUYECKUX 3a/1a4 M 3a7a4 U3 IPYruX y4eOHbIX MPEIMETOB.



OkpyrasaTe 4nciaa C 3aJaHHOM TOYHOCTBIO, @ TaKXKE IO CMBICIY INPAKTHYECKON
CUTYAaIlMH, BBINOJIHATh NPUKUAKY U OLICHKY PE3yJIbTaTa BBIYMCICHUMN, OLEHKY 3HaYE€HUN
YHMCIJIOBBIX BBIPAKEHUI, B TOM YHUCJIE IIPU PELIEHUH MPAKTUUYECKUX 3a/1a4.

Pemate TekcroBble 3amauu apu(pMETHUYECKUM CIIOCOOOM, HCIOJB30BaTh TaOIUIIbI,
CXEMBI, YEPTEXHU, APYTHe CPEACTBA MPEACTABICHUS JAHHBIX IPHU PEIICHUH 3a/1a4.

Pemath npakTUKO-OPUEHTUPOBAHHBIE 3aJ]a4l, CBSI3aHHBIE C OTHOLIEHUEM BEIMYHH,
IIPONOPLHUOHAIBHOCTBIO BEJIMUNH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a]1a4 ¢ y4€TOM OTpaHMYEHUH, CBA3aHHBIX CO CBOMICTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

JlemuMocCThb.

Jloka3pIBaTh U IPUMEHATH IIPU PEIICHUH 3a4a4 IPU3HAKU IEIUMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku 1eIUMOCTH CYMMbI U IPOU3BEACHUS LIEJIBIX YHCEIL.

PacknaapiBaTh Ha MHOKUTENN HATYPAJIbHBIE YHCIIA.

CB0OOOHO omepupoBaTh MOHATHUAMM: YETHOE YHCIIO, HEYETHOE YHCIIO, B3aUMHO
IIPOCTBIE YHUCIIA.

Haxonuts HanOGonpImmit o0IUi 1eIuTeNh 1 HauMeHbIlee o0l1iee KpaTHOE Ynces U
MCIIOJIb30BATh UX MPHU PEIICHNH 33]1a4, IPUMEHATh alroput™ EBkina.

OnepupoBaTh NOHATHEM OCTATKa 110 MOAYJIIO, IPUMEHATH CBOMCTBA CPAaBHEHUM 110
MOJYJIIO.

AnreOpanyeckue BbIpasKeHHsI

BrIpaskeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBath anreOpanyeckyr0 TEPMUHOJOTHIO U CUMBOJIMKY, NPUMEHATh €€ B
npoLecce 0OCBOCHUS y4eOHOTro MaTepuara.

Haxonute 3HaueHuss OyKBEHHBIX BBIp@XEHMM TP 33JaHHBIX 3HAUYEHUSIX
NIEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKAECTBA, BBHIOJIHSITH TOXKAECTBEHHBIE NMPeoOpa3oBaHUs
BBIPAKEHUH, 10Ka3bIBATh TOXK/IECTBA.

MHoOrouIeHHI.

BoemonHaTe npeoOpa3oBaHus LEJIOTO BBIPAXKEHHS B MHOTOYJICH NPUBEIACHHUEM
MOJIOOHBIX CIIaraeMbIX, PACKPHITUEM CKOOOK.

BolInosiHATh neiCTBUSA (CIIOKEHHME, BBIUYMTAHWE, YMHOXKEHHUE) C OJHOYIECHAMHU U C
MHOTOWICHAMH, MNPUMEHSATh (OPMYJIbl COKPAIIEHHOIO YMHOXEHHs (KBaapaT H KyO
CYMMBI, KBaJIpaT U Ky0 pa3HOCTH, pa3HOCTb KBAJIpaTOB, CYMMa U Pa3HOCTh KyOOB), B TOM
quciie AJIs yIPOIIEHHs BBIYUCIICHUH.

OcymecTBaATh pa3I0KEHUE MHOTOUJIEHOB HA MHOYKHUTEIN C IIOMOIIBIO BBIHECEHHUS
3a CKOOKM OOIIEro MHOXXHTENSI, TPYNIHUPOBKU CJIAaraeMblX, NPUMEHSST (OPMYJIbI
COKPAIIEHHOTO YMHOXEHUS.

[TpumeHsTh MpeoOpa3oBaHMsT MHOTOUWIEHOB JUJISl PELEHUS PAa3jIM4YHBbIX 3a/4ad U3
MaTEMaTUKH, CMEXHBIX MPEMETOB, U3 PEaTbHONU IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C€ HATypaJbHBIMM IOKa3aTeIsIMU IS
peoOpa3oBaHMsI BBIPAKCHHI.

YpaBHeHUs 1 HEPABEHCTBA

Pewars inHeliHbIE YpaBHEHMS ¢ OAHOU IEPEMEHHOM, IPUMEHSS IIPaBUia epexoaa
OT UCXOJHOTO YPAaBHEHMS K pABHOCWIIBHOMY eMy. [IpoBepsITh, ABISETCS JIM YUCIIO KOPHEM
ypaBHEHHSI.

[TonGupaTs mpuUMepHI Map YMCe, SIBISIOMINXCS PELIICHUEM JIMHEHHOTO YPpaBHEHUS C
JIByMsl TIEPEMEHHBIMU.



CTpouTh B KOOPJIMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHMsI C JBYMs
HEepEeMEHHBIMU, NOJIb3YACh T'pauKOM, IPUBOIUTH IPUMEPHI PEILICHHS YPAaBHEHUS.

Pemath cructeMbl ABYX JTMHEMHBIX YPaBHEHUH C IBYMs IIE€PEMEHHBIMH, B TOM YHCIIE
rpaduIecky.

CocTaBisTh U pemiaTh JUHEHHOE YPaBHEHHUE WM CUCTEMY JIMHENHBIX YPABHEHUI 10
YCIJIOBHUIO 3a/1a4¥, HHTEPIIPETUPOBATh B COOTBETCTBUYU C KOHTEKCTOM 33]1a4M IOy YEHHBIN
pe3ynbTar.

DOyHKUUHA

Koopaunats! u rpadguxu.

N3o00paxaTe Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAWHAaTaM, JIy4H, OTPE3KH, HMHTEpBaJbl, 3alMCHIBATh YHUCIIOBBIE IIPOMEXKYTKM Ha
anreOpandecKkoM si3bIKe.

OtmeyaTb B KOOPAUHATHOM MIIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPAMHATAM.

O yHKINU.

Crpoutb rpauku JIMHEUHBIX QYHKIHMN.

OnuceiBaTh ¢ NOMOIIBIO (DYHKIIMM M3BECTHBIC 3aBUCUMOCTU MEXKIY BEIHMUYMHAMM:
CKOPOCTb, BpeMs, pPacCTOSIHHE, LI€HA, KOJWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHne QyHKIMH 110 3HAUEHUIO €€ apryMeHTa.

[Tonumarbs rpadguueckuii cnocod TMpeACTaBlIeHUs W aHanu3a HHPOpMaluH,
U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMAIUIO U3 TpaHKOB pEaTbHBIX IMPOLECCOB U
3aBUCUMOCTEH.

Hcnonb3oBath cBOMCTBA (DYyHKIMI Ul aHAIN3a TPapUKOB pealibHbIX 3aBUCUMOCTEH
(HynH QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA (DYHKIIUH, IPOMEKYTKHU BO3pACTaHUS U
yObIBaHUA (DYHKIIMH, HAUOOJbIIEe U HAUMEHbIIEe 3HAYCHUS] (PYHKIUN).

Hcnonb3oBath rpaduku JUisi MCCIEIOBaHMS IMPOLECCOB M 3aBUCUMOCTEH, IpH
pelIeHnH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HU.

K koHiy oOydyenuss B 8 kjacce oOyyaroUIuiicsi MOJIYYHUT CIEAYIOIIME IMPEAMETHbIE
pE3yJIbTATHI:

Yuciia 1 BHIYUCICHUSA

HppanmoHaibHbIe YuCa.

[ToHrMaTh U UCIIOJIB30BATh MPECTABICHHS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

CBOOOJHO OmepUpoOBaTh MOHITUSIMH: KBAaJpaTHbIH KOPEHb, apU(pMETHYECKUI
KBa/IpaTHbIA KOPEHb, UPPALMOHATIBHOE YNCII0, HAXOUTh, OLIEHNBATH KBAJPATHBIE KOPHH,
UCIOJIb3YS MPU HEOOXOIUMOCTH KaJbKYJIATOP, BHIIOIHATH MPeoOpa3oBaHuUs BbIPaKEHUH,
coJiep KallluX KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalbHbIE MPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX YHCEI
JUIsl CpaBHEHUs, OKpPYIJICHHS W BbIYMCIEHUH, H300paxkaTb [EHCTBUTENbHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOM IIPSIMOM.

Hcnonb30BaTh 3amucy GOJIBIINX U MAJIBIX YHCEIT C MOMOIIBIO JECATUUHBIX poOeil u
creneHeil uncna 10, 3anuceIBaTh U OKPYTJIATh YUCIIOBBIE 3HAUYEHUS PEAJIbHBIX BEJIMYUH C
MCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUN.

JlenmuMocCThb.

CB00OOMHO oOmepHpoBaTh MOHATHEM OCTaTKa IO MOJIYJIO, IMPUMEHSATh CBOMCTBA
CPAaBHEHMI 110 MOJYJIIO, HAXOJUTh OCTATKU CYyMMBI ¥ IIPOU3BEACHUS 110 JAHHOMY MOZYJIIO.



AnreOpanyeckue BbIpasKeHHsI

Jpo6HO-panroHanbHbIe BEIPAKEHUS.

HaxomuTe ponmycTuMble 3HaYeHUS TEPEMEHHBIX B  JIPOOHO-pallMOHAIBHBIX
BBIPAKCHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAILHON JpOOH.

BreimonuaTe mnpuBeneHue anredpanueckux apobel k oOlmeMy 3HaMeHATelro,
CIIOKEHHUE, YMHOKEHHUE, JelIeHHne anredpandeckux Apooei.

BbINOMHATE TOKAECTBEHHBIE MPE0OPa30BaHuUsl PALlMOHATIBHBIX BBIPAXKEHUM.

[TpumensTsr TpeoOpa3oBaHMs BBIPAXKEHUN I pEHICHUS Pa3IMYHBIX 3a1ad M3
MAaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEATBHOU ITPAKTUKH.

Crenenu.

[TpyMeHATh MOHATHE CTENEHU C LIETBIM NOKA3aTeIeM, BBIIOIHATH IpeoOpa3oBaHus
BBIPa)KCHUH, COJIEPIKALIUX CTEIIECHU C LIEJIBIM IT0KA3aTEIIEM.

HNppannoHaIbHBIE BBIPAXKEHHUS.

Haxomuts nomycTumble 3HA4€HUS MEPEMEHHBIX B BBIPAKCHHSIX, COAEPIKALIUX
apudmeTrueckre KBaJpaTHbIE KOPHHU.

BoinonHsATh npeoOpa3zoBaHusl UPPAaLMOHAIBHBIX BBIPAXKEHUH, HCIOIb3YsI CBOMCTBA
KOpPHEH.

YpaBHeHUs M HEPABEHCTBA

Pemate kBagpaTHbIC ypaBHEHHS.

Pemats n1poOHO-paniioHanbHbIE YPAaBHEHUS.

Pemate nuHElHbIE ypaBHEHHsI C MapamMeTpamu, HECIOKHBIE CHCTEMbI JIMHEWHBIX
YPaBHEHUU C IMapaMeTPaMH.

[IpoBomuTh HCCIENOBaHUS YPaBHEHHM M CUCTEM YpPaBHEHHH, B TOM YMHCIIE C
NpUMEHEHHEM IpauuecKuX MpeCcTaBiIeHHUI (yCTaHABIMBATb, UMEET JIU YpaBHEHUE WU
CUCTEMA YPaBHEHUH PEILEHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTth OT c0BECHOW (POPMYIMPOBKHU 33auu K e€ anredpanyeckoi Mojaenu ¢
IIOMOILBI0 COCTABJICHUSI YPaBHEHUS WIM CHUCTEMBbl YPaBHEHHM, HWHTEPIPETUPOBATH B
COOTBETCTBHHU C KOHTEKCTOM 33/1a4¥ MTOJIyYEHHBIN Pe3ybTar.

[IpuMeHATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB JUIsl CPaBHEHMs, OLEHKH, pELIaTh
JUHEWHbIE HEpPaBEHCTBA C OJIHOM TNEPEMEHHOHW W WX CHCTEMBI, J1aBaTh TpadHUeCcKyro
WJUTFOCTPALIMIO MHOYKECTBA PEIICHNH HEPABEHCTBA, CUCTEMBI HEPaBEHCTB.

DOyHKIMHA

[Tonnmath M HCMONB30BaTh (YHKIUMOHAJIbHBIE TMOHATUS W S3bIK (TEPMMHBI,
CHUMBOJIMYECKHE 0003HAaYeHNS ), OTIPEACTATH 3HaUeHNE (DYHKIINH 110 3HAYCHUIO apTyMEHTA,
OTpeeNATh CBOMCTBA (PYHKIMH 11O €€ rpaduKy.

Crpouth rpaduku (GyHKIUN , ONUCHIBATH CBOWCTBA YHCIOBON (PYHKIUHU TO €€

rpauky.

K konmy oOydeHuss B 9 kijacce OOy4arOUIUICS TOJNYYHUT CIEAYIOIIAE MPEAMETHBIE
pe3yJbTaThI:
YucJia 1 BLIYUCJIEHUS
CBOOOJTHO oOmepupoBaTh TOHATUSAMH: KOPEHb K- CTENEHH, CTENeHb C
palMOHATBHBIM MOKA3aTeNIeM, HaXOAUTh KOPEHb n-i CTENEHU, CTENEHb C PAllMOHATIbHBIM
MOKa3aTeJIeM, UCTIONB3Ysl MPU HEOOXOIUMOCTH KAJIBKYJISTOP, IPUMEHSITH CBOWCTBA KOPHS
n-il CTENEeHM, CTEIIEHU C PallMOHAJIbHBIM MTOKa3aTeJIeM.



Hcnonp30BaTh MOHATHE MHOXKECTBA JACUCTBUTENIBHBIX YMCEN NPU PEIICHUH 3a/ad,
IIPOBEJICHUU PACCYKIACHUN U JOKa3aTEIbCTB.

CpaBHUBATh U YIIOPSII0YMBATH AEHCTBUTENBHBIE YUCIIA, OKPYTJISATh AEHCTBUTEIbHbBIE
YKCJIA, BBIOIHATH IPUKUIKY PE3YJIbTaTa BEIYMCICHUM, OLEHKY YMCIOBBIX BBIPAKEHUN.

AureOpanyeckue BbIpaKeHUs

CBo0OOHO omnepupoBaTh IMOHATHEM KBAJAPAaTHOIO TPEXUJIEHA, HAXOIUTh KOPHH
KBaJIpaTHOTO TPEXUJICHA.

PacknanpiBaTh KBapaTHBIN TPEXUWIECH HA JIMHEMHBIE MHOKUATEIIN.

YpaBHeHUs U HEPABEHCTBA

Pemarps nuHeliHblE W KBaJpaTHbIE YpAaBHEHHUsS, YPaBHEHMsI, CBOJSLIMECS K HHM,
NpOOHO-pallMOHAJIbHbIE YPaBHEHUS.

Pemats Hecii0KHBIE KBaIpAaTHBIE YPABHEHUS C TAPaMETPOM.

Pemate nuHENHBIE HEPAaBEHCTBA, KBAIPATHBIE HEPABEHCTBA, MCIIOIB30BATh METOJ
UHTEPBAJIOB, M300pa)kaTh pEILICHHE HEPaBEHCTB Ha YHMCIOBOM MpSMOM, 3aluChIBAThH
pELICHUE C TOMOIIBI0 CUMBOJIOB.

PemaTe cuctemsl JByX JUHEHHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU U CHUCTEMBI
JIByX YPaBHEHUI, B KOTOPHIX OJJHO YPABHEHUE HE SIBIISETCS JIMHEUHBIM.

PemaTe HeCII0KHBIE CUCTEMBI HEJTMHEVHBIX YPAaBHEHUH C IAPAMETPOM.

[IpuMeHsATP METOABl PABHOCWIBHBIX IPEOOpa3oBaHUil, 3aMeHbl NEpPEeMEHHOH,
rpaduueckoro MeTo/ia Mpyu peluieHu ypaBHeHUM 3-i u 4-ii cTeneHei.

PemaTte cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOH
IPSIMOM, 3aIMCHIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemath ypaBHEHUs, HEpAaBEHCTBA U UX CUCTEMBI, B TOM YHUCJIE€ C OFPaHUYEHUSIMU,
HanpHuMep, B IIEJIbIX YUCIAX.

[IpoBoauTh ucCCIEOBaHUS YPAaBHEHHMM M CUCTEM YPAaBHEHHH, B TOM YHUCIE C
NpUMEHEHHEM I'pauuecKuX MpecTaBiIeHUI (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU
CUCTEMA YPaBHEHUH PEILEHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pemath TekcTOBbIE 3aJlauMl alnreOpanyeckuM CrocoOOM C MOMOUIBIO COCTaBICHUS
YPaBHEHMI, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHHUS, HEPABEHCTBA W MUX CUCTEMBbl JUISl COCTaBJICHUS
MaTeMaTUYECKOM  MOJENIM  pPEAIbHOM  CHUTyallud WA  NOPUKIAJIHOW  3aJayu,
MHTEPIPETUPOBATH MTOJIyUEHHBIE PE3YJIbTAThl B 3aIaHHOM KOHTEKCTE.

YucJi0BbIE MOCIEA0BATEIBHOCTH U MPOrPEeCCHH

CB00OOMHO OmnEepUpoOBaTh MOHATHSIMU: 3aBUCHUMOCTH, (PyHKIUS, TpaduK (QyHKIUH,
npsiMasi MPOMOPLMOHATIBHOCTb, JIMHEHHass (QYHKIUsS, oOpaTHas MPOMOPLHOHATBHOCT,
napaboda, runep0oia, KyCOUHO-3a/1aHHast (yHKIIHS.

HccnenoBate QyHkunio mo e€ rpaduky, yCTaHaBIMBAaTh CBOWCTBA (DyHKIWIA:
o0nacTh  OmpeAeNieHus, MHOKECTBO 3HAYCHHWH, HynIH (QyHKIMH, POMEKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pAacTaHUsl M yObIBaHMs, YETHOCTh M HEYETHOCTb,
HauOOoJIbIIee U HAUMEHbIIEE 3HAUCHHUSI, ACUMITTOTHI.

Pacno3naBath KBagpaTW4Hyl0 (QYHKIHIO 10 ¢GopMmyie, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX (DYHKIIUI U3 pealbHOM KU3HU, PU3UKU, TEOMETPHH.

OnpenensaTe MojoXkeHue rpapuka KBaJpaTUYHON (PYHKIMH B 3aBUCHUMOCTH OT €€
KO3 PHUIIMEHTOB.



Crpouth rpaduk KBagpaTUYHOW (PYHKIIMH, OMHCHIBATH CBOMCTBA KBaJIpaTHUYHOMN
byHKIMH 110 €€ rpaduKy.

Hcnonbs30BaTh CBOMCTBA KBAAPATUUHOW (PYHKIIMU ISl PEIICHUS 3a1a4.

Ha npumepe xBaapatuyHoil GyHKIMK cTpouTh rpaduk GyHkiuu y =af(kx + b) + ¢
¢ IOMOIIIbI0 TTpeoOpa3zoBanuil rpaduka GpyHkUU y=f(x).

WnmoctpupoBath ¢ MOMOIIBIO rpaduka peanbHy0 3aBUCUMOCTD WM MIPOLIECC 10 UX
XapaKTEPUCTUKAM.

Apudmernueckasi U reoMeTpUYECKAs MPOTrPeccUun

CBOOOTHO OmMEpHpPOBATH MOHATHUSMHU: IOCIEIOBATEIBHOCTh, apudmeTnyeckas u
reOMETPUYECKasi IPOrPECCUN.

3aaBath MOCIEI0BATEILHOCTH PA3HBIMU CIIOCOOAMU: OMHUCATENbHBIM, TAOJUYHBIM,
C TIOMOIIBIO (POPMYJIBI 11-TO YJIEHA, PEKYPPEHTHBIM.

BbINOMHATE BHIYMCIIEHUS C UCTIOIB30BaHUEM (DOPMYIT 1-TO YjieHa apuPMETHIECKON
Y TEOMETPUUYECKOM MPOTrPECCHil, CYMMBI IIEPBBIX /1 YJIEHOB.

N300paxkaTp 4jieHbl OCIEI0BATENHHOCTH TOUKAMH Ha KOOPIUHATHOM MJIOCKOCTH.

Pemats 3agaun, cBsi3aHHBIE C YMCJIOBBIMHM IOCIIE€IOBATEIBHOCTAMH, B TOM YHUCIIE
3a/1a4yl U3 PEeATbHOM KMU3HU (C UCIOJIBb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHI).

PacriozHaBath W TPUBOAUTH  NPUMEPHl  KOHEYHBIX M OECKOHEYHBIX
MIOCJIEI0BATEIIbHOCTEN, OTrpaHUYEHHBIX MOCJIEI0BATEIIbHOCTEN, MOHOTOHHO
BO3pacTamuX (yOBIBAIONINX ) MOCIEA0BATEILHOCTEH.

NMeTh mpeAcTaBiI€HUE O CXOJMMOCTU IIOCJIEIOBATEIbHOCTU, YMETh HAaXOAHUTh
CyMMYy OECKOHEUHO YOBIBaIOLIEH reOMETPUUYECKON IPOrPECcCuu.

[IpuMeHATh METOI MATEMATUYECKOM MHIYKIUH IIPY PEIICHUU 3a]1a4.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KJIIACC

JlenmuMocTh

KoJan4yecTBO 4acoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontpoapueie  TIpakTuueckue (undposbie)
NMPOrpamMmabl Bcero 5 5 o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
| Popommmemea ¥ 1 BuGorera LIOK
a s a https://m.edsoo.ru/77¢09b13
(moBTOpEHUE)
) OYHKIMN. KoopaunaTel u 17 1 bu6mmoreka [IOK
rpaduku. OyHKIMH https://m.edsoo.ru/77e09b13
AJITEBPANYECKUE
bubnuoreka [IOK
3 BBIPAJKEHUS, Bripaxern ¢ 7 https://m.edsoo.ru/77¢09b13
nepeMEHHbIMU
YPABHEHUS 1 CUCTEMBI
~ . bu6mmoreka IIOK
4 YPABHEHWH. Jluneitnbie 10 1 https://m.edsoo.ru/77¢09b13
ypaBHEHUS
s | Crenens cmmmypomumnt ; BuGorera LIOK
M https://m.edsoo.ru/77¢09b13
IoKa3arejieM
6 AJITEBPANYECKUE 23 | bu6nmuoreka [IOK
BBIPAKEHU . MuorousieHsl https://m.edsoo.ru/77e09b13
AJITEBPANYECKUE
bu6mmoreka IIOK
7 BHPA}ISEHH}L Dopmystel 14 I https://m.edsoo.ru/77¢09b13
COKpPAIIEHHOTO YMHOXKCHUS
2 YN CJIA 11 BBIYUCJIEHN L. 10 bu6mmoreka IIOK

https://m.edsoo.ru/77e¢09b13




bu6mmoreka [IOK

? OYHRINN. Jinneitnas Gynxus 16 https://m.edsoo.ru/77e09b13
VPABHEHI/I};{ N CUCTEMBI En6miorexa [IOK
10 YPABHEHIMN. Cucrenet 14 https://m.edS(])_E).ru/77eO9b13
JUHCHHBIX YpaBHECHUH
1 [ToBTOpEeHME, 000OIICHNE, g bu6mmoreka [IOK
CHCTEMAaTH3aIs 3HAHUH https://m.edsoo.ru/77¢09b13
OBUIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




8 KJIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
No /it HaumeHoBaHue pa3aesioB U TeM O T LRI | re— (undposbie)
NMporpamMmabl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 YPABHEHUA U 20 1 bu6mmoreka [IOK
HEPABEHCTBA. HepaBenctBa https://m.edsoo.ru/6d40b704
) YUCJIA U BBIYUCJIEHHW AL 17 | bubmnoreka [IOK
KBanpaTHblii KOpEeHb https://m.edsoo.ru/6d40b704
YPABHEHUS U
bubnuoreka [IOK
3 HEPABEHCTBA. Keanpatibie 17 I https://m.edso00.ru/6d40b704
ypaBHCHHS
AJITEBPANYECKUE
bu6mmoreka [IOK
4 BBIPAXKEHHAL. Alpotro- 17 ! https://m.edsoo.ru/6d40b704
paIMOHAIILHBIC BHIPAKCHHSI
YPABHEHUS U
bub6anoreka IJOK
> HEPABEHCTBA. /lpoGro- 19 ! https://m.edsoo.ru/6d40b704
parMoHaIbHbIC YPAaBHCHUS
bu6mmoreka [IOK
6 OYHKIAN 15 ! https://m.edsoo.ru/6d40b704
7 AJI'EBPANNYECKHUE 14 bu6mmoreka IIOK
BBIPAXKEHUM . Crenenu https://m.edsoo.ru/6d40b704
2 UM CJIA 1 BBIYMCJIEHUA. 7 | bubmuoreka [IOK
JlenumocTth https://m.edsoo.ru/6d40b704
9 [ToBTOpeHue, 06001IICHNE, 10 | bu6mmoreka IIOK
cucTeMaTHu3allus 3HaHuH! https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I1O 136 2 0

ITPOTPAMME




9 KJIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpouabsubie IIpakTnueckue
n/n MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I OYHKINN 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUM A U HEPABEHCTBA. 15 | bubnuorexa [IOK
KBanpaTHble HepaBeHCTBa https://m.edsoo.ru/133deaba
YPABHEHUM A 1 HEPABEHCTBA.
3 YpaBHEHUsI, HEPABEHCTBA U UX 25 1 bubmmorexa [TOK
p - HEP https://m.edsoo.ru/133deaba
CHUCTEMBI
YU1CJIOBBIE
4 TTOCJIEJIOBATEJILHOCTH 1 25 1 Eg@ff/‘”e? HOK/I 23dead
TPOIPECCHN ps://m.edsoo.ru eaba
AJI'EBPANYECKUE
bub6anoreka IIOK
3 BBIPAJKEHUS, Crenens ¢ 12 1 https://m.edsoo.ru/133deaba
palMOHAIbHBIM MOKa3aTelIeM
6 [ToBTOpeHue, 060061ICHNE, 34 | bu6mmoreka [IOK
CHCTEMaTH3alNs 3HAHUI https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 136 6 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

7 KJIACC
K
Ne ORMHCETEY TAC08 [ara DJIEeKTPOHHbIE HU(PPOBbIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3yueHusi oOpa3oBaTebHbIE PeCcypchl
padoThI padoThI
| [loBTOpEHMUE. 1 bubnunoreka LIOK
PanmonaneHbie yncia https://m.edso00.ru/33926902
[ToBTOpEHuUeE.
CpaBHenue,
YIOPSIIOYUBAHUE U Bubmmorexa [IOK
2 apI:I(bMeTquCKHe I https://m.edsoo.ru/fba3fad7
TEUCTBUS C
palroHaIbHBIMU
YUCIIaMHU
3 ‘1;112?;2525}11 I;IIe.ﬂMaSI 1 bubmmorexa TIOK
prvas, https://m.eds00.ru/2a6f552b
MOJTYJIb YUCIIa
[ToBTOpEHME.
, | B B 10K
ot A https://m.edsoo.ru/eeee7517
IpoOu u ApoOu B BUJIE
MPOLICHTOB
5 1;100}13;;11{3;}6122 ZEII:II Ha 1 bubmmorexa IOK
g https://m.edsoo.ru/a8dd2elf
MIPOIICHTHI
IToBTOpenue. Tpu
bubnunoreka LIOK
6 OCHOBHBIE 3aJa4H Ha 1

IIPOLCHTHI

https://m.edso00.ru/ae009860




[ToBTOpEHue.
Penienne TekCTOBBIX
3a71a4
apupMeTHIeCKUM
crocooom

bubmnoreka LIOK
https://m.edsoo.ru/73459c0c

[ToBTOpEHME.
Pemenue 3anau u3
peaabHON IPAKTUKHU
Ha 4acTH, 1poou,
IIPOLICHTBI,
IIPUMEHEHHE
OTHOILLIEHUN U
IIPONIOPLUI ITPH
pelLIeHuN 3a1a4

bubmuoreka [IOK
https://m.edsoo.ru/e8f7b535

10

[ToBTOpEHME.
Pemenne 3agay u3
peanbHON NPAKTUKU
Ha 9acTH, 1poou,
IIPOLICHTBI,
IIPUMEHEHHNE
OTHOIIIEHUU U
MIPONOPLUI ITPH
pelIeHnu 3a1a4
IToBTOpEHME.
Peanbhbie
3aBUCHUMOCTH;
peuieHue 3a1ad Ha
IBIDKEHUE, paboTy,
MOKYTKH, HAJIOTH

bu6mmoteka [IOK
https://m.edsoo.ru/1125b3e3

bubnunoreka LIOK
https://m.edsoo.ru/f3clcefa




KounTponsnas padota
1o TeMe

but6mmoreka [JOK

1 "ParnonanbHbIe https://m.edsoo.ru/577c44c3
yucna'"
12 Koopaunara Touku Ha but6mmoreka [JOK
psIMO https://m.edsoo.ru/75¢93948
13 YucnoBsie bubmnoreka LIOK
MIPOMEKYTKHU https://m.edsoo.ru/bcbb7941
14 Hucnoseie bubmmoreka [IOK
MIPOMEKYTKHU https://m.edsoo.ru/f6¢c6070c
Paccrosinue mexny
15 IBYMSI TOYKaMH bubnunoreka LIOK
KOOPJMHATHOU https://m.edsoo.ru/7efdfdlc
PSIMOM
[IpssmoyronpHas
cHUcTeMa KOOpJMHAT.
16 Abcnucca u opiuHaTa bubnunoreka [IOK
TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPJMHATHOMN
TIJIOCKOCTH
[IpssmoyronpHas
cucTeMa KOOpAUHaT.
17 Abcuucca u opiuHaTa bubanoreka [{OK
TOYKHU Ha https://m.edsoo.ru/b32bcda3
KOOPJAMHATHOMN
TIJIOCKOCTH
[Tpumeps! rpaduxos, Bubmmotexa LIOK
18 3aJJaHHBIX

hopmynamu

https://m.edso00.ru/8e566725




[Tpumeps! rpaduKoB,

but6mmoreka [JOK

19 3afanHpIx https://m.edsoo.ru/8e566725
dbopmynamu
Urenue rpaduxon Bubsorexa [IOK
20 PEAIHHBIX . https://m.edsoo.ru/add42ela
3aBUCUMOCTEMN
DYHKUHOHATHEIC Bubnnorexa LIOK
21 3ABHCHMOCTI MEAIY https:/m.eds00.ru/399486d6
BEJIMYMHAMHU
[lonsiTne pyHkuuu.
2 | wommmeoc BuGmorera LIOK
https://m.edsoo.ru/d08d33da
MOJIEJIb PEeaTbHOTO
mporiecca
[Tonsitue GpyHkIuu.
25 | wombmmeoc BuGorexa LIOK
https://m.edsoo.ru/ec27f703
MOJICITh PEeaTbHOT'O
npoiiecca
[TonsiTne pyHkuuu.
24 f/[)zTIZI;g:II/III{(:gKaH bubmaorexa HOK
https://m.edsoo.ru/b951dccb
MOJIETTb PEATTLHOTO
npoiiecca
O06nacTh
75 onpeAenaeHus u bubnuoteka [{OK
00J1acTh 3HAYEHUI https://m.edsoo.ru/b51c9ad0
byHKIIIH
26 OGnacThb but6mmoreka [JOK

ONpeAEIEHUs U

https://m.edsoo.ru/f7bde192




00y1acTh 3HAUCHHI

byHKIIIH

7 CnocoObl 3a1aHus but6mmoreka [IOK
byHKUIMN https://m.edsoo.ru/84d1f13d

bubmnoreka LIOK

28 I'padux pyHKum https://m.edsoo.ru/17e3cf26
KonTponsnas pabota

29 10 TeMe bubmnoreka IIOK
"KoopaunaTel 1 https://m.edso00.ru/69768400
rpaduku. dynkun"
Bripaxenue ¢

30 IIEPEMEHHBIMU. bubnunoreka LIOK
3HaYeHUE BBIPAKEHUS https://m.edsoo.ru/f4ad2198
C IEpeMEHHBIMU
Bripaxenue ¢

31 MePEMEHHBIMHU. bubnunoreka [JOK
3HaueHue BhIpaXKEHUs https://m.edsoo.ru/637eaf29
C IEPEMEHHBIMU
Bripaxxenue ¢

32 MePEMEHHBIMHU. bubnunoreka [JOK
3HaueHue BhIpaKEHUs https://m.edsoo.ru/4a51a482
C IEpEeMEHHBIMU
IIpencraBnenue

33 3aBUCHMOCTU MEXKTY bubanoreka [{OK
BEIMYMHAMH B BHJIE https://m.edsoo.ru/b50dfb83
dbopMyIIbI
IIpencrasnenue

34 3aBUCHMOCTU MEXKTY bubnnoreka [IOK

BEJTMYMHAMH B BHJIC
hopmyIibl

https://m.edsoo.ru/d455ec7d




Brruncienus no

but6mmoreka [JOK

33 dhopmynam https://m.edsoo0.1ru/21329819
36 Breruucnenus no but6mmoreka [IOK
bopmynam https://m.edsoo.ru/al19718d5
57 mepemenmo Kopens bubmorexa LIOK
' https://m.edsoo.ru/2cfa2578
ypaBHEHUS
38 CgolicTBa ypaBHEHU I bubnuorexa [IOK
C OJHOW MEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHUM bubnmnoreka [{OK
C OJTHOM TIepEeMEHHOMN https://m.edsoo.ru/42fc80d4
40 PaBHOCHMIBHOCTH bubmnorexa LIOK
ypaBHEHUIM https://m.edsoo.ru/941ec3cS
YpaBHEeHHE Kak
A1 MaTeMaThdecKas bubnunoteka [IOK
MOJEJIb peaJbHON https://m.edsoo.ru/bala9158
CUTYalluu
42 j;;g;leileen bubmmoreka [JOK
https://m.edsoo.ru/265¢6984
ypaBHEHUS
43 j;:g;};or?en bubmmoreka [IOK
https://m.edsoo.ru/7bf1a6f2
ypaBHEHUS
| e o B 10K
. . https://m.edsoo.ru/3f47df53
JUHEHHBIX YpaBHCHUN
JIuHeliHOE ypaBHEHHE, Bu6nnotexa LIOK
45 cozieprKaliee 3HaK

MOMYJIst

https://m.edsoo.ru/5e622cas




KonTtponbsHas pabora
10 TeMaMm
"BoIpakeHus ¢

bubmnoreka LIOK

46 MepeMeHHbIMU", https://m.edsoo.ru/0a2d19c8
"JInneiiHbIC
ypaBHEHUS"
47 g;’f;;:;bilHM bubmorexa HOK
https://m.edsoo.ru/ececd6f0
IOKa3aTelieM
o | S o BuGorea 10K
https://m.edsoo.ru/544ee370
IOKa3aTejieM
o | S o BuSorea 10K
https://m.edsoo.ru/464c8d47
MOKa3areyeM
BOWCTBA CTENEHU
50 ISaTprCaJI:HZI:/I e bubmmorexa TIOK
https://m.edsoo.ru/d24{2e6a
IoKa3aTeieM
3anuch yncia B
51 JNECATUIHOMN bubnuoreka [{JOK
MO3UILIMOHHOMN https://m.edsoo.ru/fc6f6868
CHCTEME CUUCIICHUS
3anuch yncia B
57 JIECATUYHOM bubnunoreka LIOK
MO3UIIMOHHOM https://m.edsoo.ru/75e¢2d600
CHCTEME CUUCIICHUS
OIHOYJIEHEI.
53 OnHouwieH bu6nunoreka LIOK

CTaHJapTHOTO BHUJA.
CrerneHp OHOYJIEHA

https://m.edsoo.ru/353073de




OIHOYJIEHEI.
OnHouJiIeH

but6mmoreka [JOK

>4 CTaHJapTHOTO BUJA. https://m.eds00.ru/91928350
Crernenp oJHOUJICHA
MHOTOYJICHHI.

55 MmuorouieH bubmnoreka LIOK
CTaHJIapTHOTO BUJIA. https://m.edsoo.ru/5b0ab67c
CreneHb MHOTOYJICHA
MHOTOYICHEI.

56 MmuorouieH bubmnorexa LIOK
CTaHJAPTHOTO BUJA. https://m.edsoo.ru/f089268b
CreneHb MHOrOYJICHA

57 ESE;K;:HH;; bubmoreka [JOK

https://m.edso00.ru/9d200635
MHOTOYJICHOB
s SSE;IKT@;H“;; Bu6miorexa [IOK
https://m.edsoo.ru/f4564f5¢e
MHOTOYJICHOB
s gig;“f;“;e“ Bu6mioreka [JOK
https://m.edso00.ru/2580eb67
MHOTOYJICHOB
60 ZIQE;E);:HHC 1 but6mmoreka [IOK
https://m.edsoo.ru/9¢5782fa
MHOTOYJICHOB
61 Z@iﬁﬁsHHe 1 bubmmoreka [IOK
https://m.edso0.ru/584 81972
MHOTOYJICHOB
62 Zel\:;g;:HHe " bubmoreka [IOK

MHOI'OYJICHOB

https://m.edsoo.ru/42e5476a




YMHOXEHNE U

but6mmoreka [JOK

63 AACTCHHC https://m.edsoo.ru/54de7288
MHOTOYJICHOB
6 | monor et BuGrorexa LIOK
o b https://m.edsoo.ru/35c66869
MHOTOYIEH
65 | monore oomescenns BuGmorera LIOK
e paxe https://m.edsoo.ru/c6abcdf9
MHOTOYJIECH
o Ipeobpasoranne Bu6morexa LIOK
[CIIOTO BbIPAAKCHHA B https://m.edsoo.ru/4c886£22
MHOTOWIEH
bubmmoreka [IOK
67 Kopun MEOTOwICHA https://m.edsoo.ru/flec8044
bubmmoteka [IOK
68 | Kopmm mHOrodncHa htps://m.edsoo.ru/d96£328F
ToxnnecTBo.
0 Eoiléefifiﬁ Bumorexa IIOK
peoop https://m.edsoo.ru/386961a4
anreOpandecKux
BBIPAKCHUI
ToxnecTBo.
70 EO;KOJ%GC;]ZZI;II{;?I but6mmoreka [IOK
peoop https://m.edsoo.ru/5f80fed0
anreOpandecKux
BBIPAKECHUH
ToxnecTBo.
71 ToxxnecTBeHHBIE bubmorexa [TOK

npeoOpa3oBaHus

https://m.edsoo.ru/2c628e8f




anreOpandecKux

BBIPAXKEHUMN
ToxnecTBo.
ToxnecTBeHHbIE but6mmoreka [JOK

72 npeoOpasoBaHus https://m.edsoo.ru/516¢60cc
areOpanvecKux
BBIPAXKEHUMN
ToxnecTBo.
ToxnecTBeHHbIE bubmotexa [IOK

73 npeodpazoBaHus https://m.edsoo.ru/8b4509ae
anreOpandecKux
BBIPAKCHUN

74 JlokazaTembCTBO bubmnoreka LIOK
TOXKJIECTB https://m.edsoo.ru/2fade7af
KontponbHas pabota
o TemaM "CTerneHs ¢ bu6mmoreka ITOK

75 HATYPAILHEIM https://m.edsoo.ru/1d3f3417
rnokasaresnem",
"MuorouwieHs!"
KBazmpar cymmsr n bubaurorexa ITOK

76 KBaJpaT pasHOCTH https://m.edsoo.ru/6fb067fd
JIBYX BBIPOKCHUI
KBagpar cymMMEI bu6nunoreka [{OK

77 HECKOJIbKHX https://m.edsoo.ru/bda0e3bb
BBIPKCHUN
Ky6 cymMmBI 1 kKy0 bubmmoreka [JOK

78 pasHOCTH 1BYX https://m.edsoo.ru/0a860ffb
BBIPAKEHUN

79 PasnocTs kBanpaTos bu6motexa [IOK

JIBYX BbIpa)KEHUHN

https://m.edsoo.ru/3ca88a25




[IpousBenenue

but6mmoreka [JOK

80 PasHOCTH H CyMl\fH https://m.edsoo.ru/b7c55369
JIBYX BBIPOKECHUHN
81 Hia?{ii]i?ffcﬂ?\mm Eubmaorexa LOK
P Y . https://m.edso00.ru/90888al3
JIBYX BBIPOKECHUUN
- gyg)“;a i prOCT” Bu6moreka [IOK
yoOoB ABYX https://m.edsoo.ru/d96daf29
BBIPKCHUN
03 Cyé“Ma 1 pasHoCTh Bu6moreka [IOK
KYDOB JBYX https://m.eds00.ru/926125000000
BBIpaKEHUH
o | ome B 10K
T https://m.edsoo.ru/22e93da2
MHOKHATEIN
[Ipoussenenue
85 | mupasconnd, cyvma Bumiorexa 110K
P &Y https://m.edsoo.ru/0a52deal
pa3HOCTh KyOOB ABYX
BBIPAKEHUN
86 iiﬁ%ﬁgg; Ha bubmmorexa IOK
https://m.edsoo.ru/9781ab25
MHOKUTEIIN
27 Briaecenne obmiero but6mmoreka [IOK
MHOKATEIIS 32 CKOOKH https://m.edsoo.ru/ea75a23f
bubnunoreka LIOK
88 Merox rpynmpoBKu https://m.edsoo.ru/3a40blcb
29 KounTponrsnas padota bubnnoreka [IOK

1o Teme "dopmyIib

https://m.edsoo.ru/07d38a8c




COKPAILEHHOTO
YMHOKEHUS"

ﬂeJII/IMOCTL OCIIbIX

90 yuces. CBoiicTBa budmaorexa LHOK
- https://m.edsoo.ru/08e730f5
EITUMOCTH
01 | oot Covtiorss BuGorera IOK
) https://m.edsoo.ru/bad2c132
IEITUMOCTH
o | Do n o BuGorea 10K
. https://m.edsoo.ru/60be55f1
HEUYETHBIE YnCIia
93 Eﬁggzalgn 5;[6;1 Hg“;CTH bubnmoreka LIOK
> T T https://m.edsoo.ru/9f5ccce3
10, 11
04 Efggljalén SH G;I PéMgCTH bubnmoteka [IOK
10 1’ 1 T T https://m.edsoo.ru/9007290
[Ipu3Haku neaumMocTu
95 ;yzr;;eﬂ €HUS [EJTBIX Bubmuorexa HOK
POMSBE/ICHIA 11 https://m.eds00.ru/93a99bd9
qUCeI TP PEIICHUH
3a1ay
HauGonpmmuii oOmui
96 JIEINTENb U but6mmoreka [IOK
HanMeEHbIIIEe 0011ee https://m.edsoo.ru/8a630e47
KpaTHOE JIBYX YHCEI
97 B3anmuO npocTeie bubnnoreka [IOK

qHuciia

https://m.edsoo.ru/9aaef77f




Anroput™ EBknma.

but6mmoreka [JOK

98 Jlenenue ¢ octaTkoM https://m.edsoo.ru/c87035fb
b | e Busorsa 10K
https://m.edsoo.ru/f9d5b3a6

HaTypaJIbHOTO YUCIIA
100 Jluneiinas GyHKIHS, bubnuoteka [{OK

e€ cBoiicTBa https://m.edsoo.ru/41aa7bb3
101 JIuneitHast pyHKIuS, bubnunoreka LIOK

€€ cBoiicTBa https://m.edsoo.ru/4e2119b0
102 Jluneiinas GyHKIHS, bubnmnoreka [{OK

e€ cBoiicTBa https://m.edsoo.ru/e8437668
103 I'paduk nuneliHoOM bubnunoreka LIOK

byHKUIMN https://m.edsoo.ru/f5e53469
104 I'pacduk nunelHOM bubnunoreka LIOK

byHKITIN https://m.edsoo.ru/18ad2ac8
105 I'paduk nunelinoi bubnunoreka [JOK

byHKUIMU https://m.edsoo.ru/f8195d52
106 I'paduk nunelHOM bubnunoreka LIOK

byHKIIH https://m.edsoo.ru/c8baSab4
107 I'paduk pysnkium y = bubnmnoreka [JOK

| x| https://m.edsoo.ru/ecff8e85
108 I'paduk pyHkum y = bubnnoreka [{OK

| x| https://m.edsoo.ru/bb45db77
109 I'padpux pyHkmn y = bubmotexa [IOK

| x| https://m.edsoo.ru/da73dc7f
110 I'padux pyHkmn y = bubmotexa [IOK

| x| https://m.edsoo.ru/Sac03ace
111 KycouHno-3agannbie but6mmoreka [JOK

byHKIUN

https://m.edsoo.ru/85edbbd4




KYCOLIHO—?)aI[aHHBIe

but6mmoreka [JOK

112 byHKIIIH https://m.eds00.ru/99d09b30
113 Kycouno-3agannbie but6mmoreka [IOK
byHKUIMN https://m.edsoo.ru/635cc345
114 Kycouno-3anannsie bubnunoreka LIOK
byHKIIIH https://m.edsoo.ru/7acbfc82
KonrtponpHas pabora
115 10 TeMaM bubmnoreka IIOK
" lenmumocTs", https://m.edso0.1ru/59839575
"JIuneiHast pyHKms"
116 YpaBHEHUE C IBYMs bubnunoreka LIOK
epeMEHHBIMU https://m.edsoo.ru/0b833c48
117 YpaBHEHUE C IBYMs bubnunoreka LIOK
MEPEMEHHBIMU https://m.edsoo.ru/8aa0563b
I'paduk nmuneltHoTrO Bubnnorexa LOK
118 ypasHenus ¢ 1ByMs https:/m.edsoo.ru/f531d258
MepEeMEHHBIMU
I'paduk muHElHOTO Bubnnorexa [OK
119 YPABHCHHA € JIBYMA https://m.edsoo.ru/052a49ec
TepEeMEHHBIMU
CucrteMbl TUHEWHBIX Bubsmorexa LIOK
120 ypasnemmii ¢ 1Byms https://m.eds00.ru/21e9d205
MepeMEHHBIMU
CucTteMbl TUHEHHBIX Bubnmorexa [[OK
121 YPaBHCHHIH € JIByMA https://m.edsoo.ru/aca95fa8
MepeMEHHBIMU
I'paduueckuii MeTox Bubsorexa [IOK
122 peLIeHUs CUCTEMBI

JINHEWHBIX YPABHEHUU

https://m.edsoo.ru/1ed426df




123

124

C ABYMs
MIepEMEHHBIMU
I'paduueckumii meTos
PEILICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUN
C AByMS
MIEpEMEHHBIMU
Pemenue cucrem
JIMHEWHBIX YPaBHECHUIN
C AByMS
MepEMEHHBIMU
METOZ0M
MOACTAaHOBKH U
METOJOM CIIOKEHUS

but6mmoreka [JOK
https://m.edsoo.ru/2e93b7ef

bubmmoreka [IOK
https://m.edsoo.ru/a8e82568

125

126

Pemenue cucrem
JINHEMHBIX YPaBHEHHUI
C AByMs
MePEMEHHBIMU
METOJIOM
MOJICTAHOBKH U
METOJIOM CIIOKEHHUS

Pewmenne cucrem
JINHEMHBIX YPaBHEHUMN
C AByMs
[IEPEMEHHBIMA
METOJIOM
IIOJCTaHOBKU U
METOJIOM CJIOKEHHUS

bu6mmoteka [IOK
https://m.edsoo.ru/bb15461c

bubnunoreka LIOK
https://m.edsoo.ru/fb0df920

127

Cucrema aByx
JIMHEWHBIX YPAaBHEHUN

but6mmoreka [IOK
https://m.edsoo.ru/fcd17b39




128

129

C ABYMs
MIEPEMEHHBIMU KaK
MOJIEb PEATbHOM
CUTyaIuu
KounTponsnas pabota
o Teme "Cucremsl
JIMHEWHBIX
ypaBHeHH"/
Bceepoccutickas
MpoBepoyHas padbora

Urorosas
KOHTpOJIbHas pabdota /
Bceepoccutickas
MpoBepoyHas padbora

but6mmoreka [JOK
https://m.edso00.ru/9¢548408

130

131

[ToBTOpEeHUE N
0000meHue. Pemenne
CHCTEM JIUHEHHBIX
YPaBHEHUI C IByMs
MepEeMEHHBIMU
METOJIOM
IOJICTAHOBKH U
METOJIOM CJIOKCHHS

IToBTOpEHME N
o6o0menue. CteneHp
C HaTypaJIbHbIM
MIOKa3aTeIeM

bubmmoteka [IOK
https://m.edsoo.ru/e04bbe00

but6mmoreka [IOK
https://m.edsoo.ru/c333abcb

132

IToBTOpEHME N
000011IeHHE.
OIHOYJIEHEI U
MHOTOYJICHBI.

bubnunoreka LIOK
https://m.edsoo0.ru/9632cb84




133

Tox1ecTBEHHBIE
npeoOpa3oBaHus
anreOpandecKux
BBIPAXKEHUMN

[ToBTOpEHUE U
o0o011eHue.
DopMyJIbl
COKPAIEHHOTO
YMHOKECHUS

bubmnoreka LIOK
https://m.edso0o0.ru/e7992533

134

135

136

137

[ToBTOpEeHUE N
000011IEHuE.
Koopaunate! n
rpaduxmu.
[ToBTOpEHME U
o0o011eHue.
JluneitHast yHKIHUS U
€€ CBOMCTBA

[ToBTOpEHUE N
0000mcHKe. Pemenne
CHCTEM JIUHEHHBIX
YPaBHEHUI C IByMs
MepEMEHHBIMU

IToBTOpEeHUE N
o0o01eHue. Pemenne
CUCTEM JIMHEHNHBIX
YPaBHEHHM C IBYMsI
MIEpEMEHHBIMU

bubmmoreka [IOK
https://m.edsoo.ru/4dc4df36

bubmmoteka [IOK
https://m.edsoo.ru/d7eebfOa

bubnmoteka [IOK
https://m.edsoo.ru/1c5342t4

but6mmoreka [IOK
https://m.edsoo.ru/ac20936a

OBHIEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

137




8 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypcnl
1 YucnoBsle HEpAaBEHCTBA 1 Bubmmorexa [TOK
https://m.edsoo.ru/05b2f9%e 1
’ CBOICTBA YMCIIOBBIX 1 bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/4549afe(
3 CaolicTBa YMCIOBBIX 1 bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbpCcTBO 1 bu6mmoreka IIOK
HEPABEHCTB https://m.edsoo.ru/79al8eb2
5 E:;):;ZEIC{Z];IO (CijorHe U 1 bubmmorexa [TOK
) https://m.edsoo.ru/6dfe6b28
HECTPOTHE HEPABEHCTBA
6 E:;):;ZEIC{Z];IO (CijorHe U 1 bubmmorexa [TOK
) https://m.edsoo.ru/5d53d93b
HECTPOTHE HEPABEHCTBA
CnoxxeHue u yMHOKEHHUE
7 YHCJIOBBIX HEPABEHCTB. 1 bubanoreka [JOK
OuieHUBaHME 3HAUYEHUS https://m.edsoo.ru/a04ef86a
BBIpaKCHUS
CnoxxeHue u yMHOKEHHUE
3 YUCIIOBBIX HEPABEHCTB. 1 bu6mmorexa HOK
OrneHuBaHue 3HAUEHUS https://m.edsoo.ru/1c0a2b5d
BbIpaKEHUS
9 [TonsiTue o pemeHnn 1 bu6muorexa [IOK

HCPABCHCTBA C OJIHOM

https://m.edsoo.ru/aa638704




nepeMeHHOM. MHOX&EeCTBO
pelIeHui HepaBeHCTBa

[lonsTHE O PCUICHUHA

10 HEPAaBEHCTBA C OJHOMU bubanoreka LHOK
nepeMeHHor. MHOKeCTBO https://m.edsoo.ru/4df1faa0
pelIeHUI HEpaBEHCTBA

" E:B:;’g:f;’;”le Bu6morexa LOK

P ) https://m.edsoo.ru/3al7ce2c
HepasenctBo-cneacteue
12 YucioBEIE NPOMEKYTKHU bubmmorexa [IOK
POMERY https://m.eds00.ru/80735150
3 | et e Busorsa 10K
8 P § https:/m.eds00.ru/f0262587
MHOECTBO €0 perieHui
4 | oo et Biorera LOK
p . A https://m.edsoo.ru/3ceb586b
MepeMEHHON
s | e mmem Bisorea 0K
p . a https://m.edsoo.ru/c91ac5f2
TepeMEeHHOMN
16 EZH;?;:I{G ;I]:IHGHII{{H;I bu6mmoreka IIOK
PABCHCTD © OHO https://m.eds00.ru/59248dbe
MepeMEHHON
o | o BuSorsa 10K
p . 8 https://m.edsoo.ru/aleba498
MepeMEHHON
CucreMbl J'II/IHCI/IHBI‘)J( BuGmorexa [JOK
18 HEPABEHCTB C OJHOM

TIEPEMEHHOU

https://m.edsoo.ru/98bf65c2




Pemenue TeKCTOBBIX
3aJa4d ¢ IIOMOIIBIO

bu6mmoreka [IOK

19 JMHENHBIX HEPABEHCTB C https://m.edsoo0.ru/93d78c5b
OIHOM MEPEMEHHOU
20 KontponpHas pabora mo bubnuoreka [IOK
teMe "HepaBenctpa" https://m.edsoo.ru/a90aff13
21 KBanpartabsle KopHU bubmaorexa LHOK
AP p https://m.edsoo.ru/4112736f
2| e o 1 610 BuGmorexa LIOK
AP p https:/m.eds00.ru/1970379
CBOIiCTBA
Apudpmernueckuit
23 KBaapaTHEBINA KOPEHb U €TO Bubmorexa [IOK
Ivlp P https://m.edsoo.ru/16109afa
CBOIICTBA
Ilousarue
24 ZI;%TTIEEETBHOFO qmca. bu6nmoreka [IOK
https://m.edsoo.ru/cdOcd78c
UppaMOHAIbHBIMH
YUCIIAMHU
by | ot et Bunionsa LOK
ppatl https://m.edsoo.ru/ca58bc78
YHUCIIAMU
s | oot et Bunionsa LOK
ppat https://m.edsoo.ru/acb64581
YHUCIIAMU
CBoliCTBa AEUCTBUH C Bubnmorexa [[OK
27 UppalvOHATBHBIMU

qucjiaMu

https://m.edsoo.ru/bc7f36a8




73 CpaBHeHue bubnuoreka [IOK
HMppallMOHAIBHBIX YHCEI https://m.edsoo.ru/7b26d3b0
29 CpaBHenue bubnuoreka [IOK
MPpaLMOHAIBHBIX YUCE https://m.edsoo.ru/c5bd43e0
MHoxkecTBO
CHCTBUTEIIbHBIX YUCE.
30 ﬁpeHCTaBHeHI/IH 0 bubmmorexa ITOK
https://m.edsoo.ru/51f76b1d
paCIIMPEHUSX YUCIOBBIX
MHOECTB
JlonmycTUMBbIE 3HAYCHHS
TIEPEMEHHBIX B
31 BBIPKCHUSX, bubanoreka [JOK
CoJIepKaITUX https://m.edsoo.ru/de922590
apudmeTrueckue
KBaJ[paTHbIC KOPHU
JlonmycTuMble 3HaYCHHS
MIEPEMEHHBIX B
32 BBIPKCHUSX, bu6mmoreka [IOK
coJIepKaIIuxX https://m.edsoo.ru/c1f762ee
apudmeTHueckue
KBaJ[paTHbIC KOPHU
ToxnecTBeHHBIC
1} a30BaHUs
33 BEI;(;?I?e;Eﬁ coAepKaImx bubmmorexa HOK
’ https://m.edsoo0.ru/16765140
apupMeTUuIeCcKue
KBaJIpaTHBIC KOPHU
ToxxnecTBeHHBIE
34 npeobpazoBaHus bubmorexa TIOK

BBIPAKCHUH, COIEPKALUX

https://m.edsoo.ru/cdd27cb8




apudmeTHueckue
KBaJIpaTHbIE KOPHU

ToIecTBEHHBIE
35 Eﬁﬁféﬁﬁaﬁ;epmmux bubmmorexa HOK
’ https://m.edsoo.ru/57be760d
apupMeTuIecKue
KBaJ[paTHbIC KOPHU
ToxkaecTBEeHHBIC
nmpeoOpa3oBaHUs
36 Bflpa;)eﬂnﬁ coJlepKaInX bubmmorexa [OK
’ https://m.edsoo.ru/e39412ea
apupMeTHIeCcKre
KBaJ[paTHbIE KOPHU
KonTponnHas Ta I
37 Te?vle B&iaﬂ;afljgoﬁ H Bubmrorexa IOK
" https://m.edso00.ru/9483{887
KOpEHb
38 KBanparHoe ypaBHeHue bubmorexa TIOK
https://m.edso00.ru/53191c0b
dopmyiia KOpHEN
2 E‘Zﬁfjﬁg’ YPAaBHCHHA. Bu6muotexa IIOK
o . https://m.edsoo.ru/02455db5
NEWCTBUTENbHBIX KOPHEH
KBaJPaTHOTO YPaBHECHUS
dopmyiia KOpHEN
40 Ei?fj;ii? YPaBHCHHA. bu6mmorexa [HOK
. N https://m.edsoo.ru/7d6¢cdfb2
JIEUCTBUTEIbHBIX KOPHEH
KBaJPaTHOTO YPaBHEHUS
Popmyxa Koprei bu6mmoreka IIOK
41 KBaJIpaTHOT'O YpaBHEHHS.

KomnnuectBo

https://m.edsoo.ru/1c76389f




JIEVCTBUTEIbHBIX KOPHEN
KBaJIpaTHOT'O YpaBHEHMUS
dopMyJia KOpHEN

KBaJIPaTHOTO YPABHCHMUSI.

bu6mmoreka [IOK

42 KOVH 1HCCTBO . https://m.edsoo.ru/5fe60585
JEUCTBUTEIIBHBIX KOpHEH
KBaJpAaTHOTO YPaBHEHUS
bubnuoreka [IOK
43 Teopema Brera https://m.edsoo.ru/4c7c44b5
bu6anoreka IIOK
4 Teopema Buera https://m.edsoo.ru/a76e9038
YpaBHEHHUS, CBOOUMBIE K
45 JIMHEVHBIM yPaBHEHUSIM bubanoreka [JOK
WM K KBaJIpaTHbIM https://m.edsoo.ru/4fb6bbcl
YpaBHEHUSAM
YpaBHEHUsI, CBOJIMMBIE K
16 JIMHEHBIM yPaBHEHUSAM bubnuorexa [{OK
WJIY K KBaJpaTHBIM https://m.edsoo.ru/3af662c6
YpaBHEHUSAM
47 KBanparHoe ypaBHeHue € bubanoreka [JOK
apaMeTpoM https://m.edsoo.ru/8a55ect0
g | Do e uGorera 10K
https://m.edsoo.ru/105b6317
napamMeTpamu
Pemienne KBaZIpaTHBIX Butmiorexa [[OK
49 YPaBHEHHUH C

rapameTpamu

https://m.edsoo.ru/47da856a




Pemenue KBaaApaTHBIX

50 aBHEHHUH, coJIepIKaIIINX bubmorexa ITOK
yP » CONEPAIL https://m.edsoo.ru/3f000b93
3HaK MOJYJIs
Pemenne kBanpaTHbIX BuGnuotexa LIOK
> YPABHCIHIH, CONCPAalIiX https://m.edsoo.ru/51525b4b
3HaK MOJYJIs
52 EE::;IZ;I;:;;T;H MOJEJIb bubmmorexa HOK
N A https://m.edsoo.ru/20a5fe85
peaIbHOM CUTYyalu
Pemnrenne TexcTOBBIX Bubnmorexa [[OK
>3 SWIAT € HOMOTUBIO https://m.edsoo.ru/9f3d34e0
KBaJPaTHBIX YpaBHCHUI
o | Ko o BiGmores 10K
Z’l'p https://m.edsoo.ru/4eeabf05
ypaBHEHUS
55 ParmmmonannHbIE bu6mmoreka [IOK
BBIPAKECHUS https://m.edsoo.ru/e7b471bc
ToxxnecTBeHHBIE
56 npeoOpa3oBaHus bubanoreka [JOK
paLMOHAIBHBIX https://m.edsoo.ru/76eca410
BBIPAXEHUN
ToxnecTBeHHBIC
57 npeodpa3zoBaHUs bu6mmorexa HOK
palMOHAIbHBIX https://m.edsoo.ru/4f03b9cl
BBIPAXKECHUU
ToxxnecTBeHHBIE
53 npeoOpa3oBaHus bubanoreka [JOK
palOHAIbHBIX https://m.edsoo.ru/14361971

BBIPAXKEHUN




ToxXnecTBEHHBIE

59 npeobpazoBaHus bubnuoreka [IOK
paloOHaIbHBIX https://m.edsoo.ru/28163198
BBIPAXKEHUMN
Anrebpanyeckas ApoOb.

OIyCTUMBbIC 3HAUCHUS
60 gepe}ll\/IeHHLIX B IpoOHO- bubmmorexa HOK
https://m.edsoo.ru/4alcc260
paloHaIbHbIX
BBIPKCHHUSX
Anrebpanueckast 1poOb.
OITyCTUMBIE 3HAUCHUSI
61 fepe}ll\/IeHHBIX B IpOOHO- bubmmorexa ITOK
https://m.edsoo.ru/4ede5c94
paIMoHaIbHBIX
BBIPKCHHUSX
Anre6panueckast 1poOb.
2 mepewemton o pobe uGmrorera LIOK
https://m.edsoo.ru/65188{61
palroHaIbHbIX
BBIPAKEHUSAX

63 OCHOBHOE CBOWMCTBO bubmuoreka [IOK
anreOpandeckon apodu https://m.edsoo.ru/753cb03c

64 OCHOBHOE CBOWMCTBO bubnuoteka [IOK
anredpanyeckoit 1podu https://m.edsoo.ru/9bed7fd1

65 CroxeHne U BBIYUTAaHUE bubmuoreka [IOK
anreOpandeckux apooden https://m.edsoo.ru/44d36¢cf1

66 CrioxeHue U BBlYUTaHUE bubnuoteka [IOK
anrebpanyeckux apooei https://m.edsoo.ru/852a7f59

67 YMHOXEHUE U JETICHUE bu6mmoreka IIOK

anreOpanmuecKkux qpodei

https://m.edsoo.ru/8664f031




YMHOKEHHUE U ICJICHUE

bu6mmoreka [IOK

68 anreOpandeckux apooei https://m.edsoo.ru/5f478ca4

69 VYMHOXEHUE U [eIICHUE bu6mmoreka [IOK
anredpanyeckux apooei https://m.edsoo.ru/79aaddfc

70 i);:ggae;?eemoﬁ JipoOu B bubmorexa TIOK

https://m.edsoo.ru/3ca7ef46
CTEIEHb
KonTponsHas pabora o

71 teme " JIpoGHo- bubnuoreka [IOK
paloHaIbHBIC https://m.edsoo.ru/29a864b8
BbIpaKeHUs"

79 JpoGHO-panoHaIbHbIE bubnuorexa [IOK
ypaBHEHUS https://m.edso0.ru/988d8b72
Pemenne npo6HO-

73 palMOHAIbHBIX bubanoreka [HOK
YpaBHEHUH, CBOASAIINXCS https://m.edsoo.ru/20ce2887
K JJMHCHHBIM YPaBHCHHSIM
Pemienne npo6HO-

74 paloHaIbHbBIX bubnuoreka [IOK
YPaBHEHUH, CBOJISIINXCS https://m.edsoo.ru/2{91c093
K JJMHCHHBIM YPaBHCHHSIM
Pemenne npo6HO-

75 palMOHAIIBHBIX bu6mmorexa HOK
YpaBHEHU, CBOASAIIUXCS https://m.edsoo.ru/beafd17c
K JTUHEHHBIM YPaBHCHHSIM
Pemenue npobHo-
paHHOHamzHHX bu6mmoreka IIOK

76 YpaBHEHUM, CBOISAIINXCS

K KBaJ[paTHBIM
yYpaBHEHUSIM

https://m.edsoo.ru/246c4982




Pemenne npo6HO-
paIMOHAILHBIX

77 YPaBHEHHM, CBOIAIINAXCS bubmmorexa TIOK
https://m.edsoo.ru/daff5e22
K KBaJIpaTHBIM
ypaBHEHUSIM
Pemienne npodHO-
paloHaIbHbIX
78 YPaBHEHUU, CBOISIIIUXCSA bubmorexa ITOK
https://m.edsoo.ru/927f8fc6
K KBaJpaTHBIM
ypaBHEHUSAM
Pemenne npo6HO-

79 palroOHaTbHBIX bu6anoreka IIOK
YpPaBHEHUH METOJ0M https://m.edsoo.ru/67a4063¢e
3aMEHBI IEPEMEHHOU
Pemenne npo6HO-

30 paloHaTbHBIX bubnuoreka [IOK
YPaBHEHUN METOIOM https://m.edsoo.ru/1d27e354
3aMEHbI IEPEMEHHOU
Pemienne npo6HO-

31 palroHaIbHbBIX bubmuoreka [IOK
ypaBHEHUM METOJIOM https://m.edsoo.ru/002¢f04c
3aMEHBI IEPEMEHHOU
Pemenue npobHo-

22 paloOHaIbHBIX bubnuoteka [IOK
YpPaBHEHU METOJ0M https://m.edsoo.ru/f7cd7e78
3aMEHBbI IEPEMEHHOU
Pemenue TekcToBbIX

23 3a/1a4 ¢ TIOMOIIIBIO bubnuoteka [IOK

IpOOHO-paLIMOHATIBHBIX

YpaBHECHUH

https://m.edsoo.ru/0e786da3




Peimmenue TeKCTOBBIX
3aJa4d ¢ IIOMOIIBIO

bu6mmoreka [IOK

84 JIPOOHO-palIMOHATIBHBIX https://m.edsoo.ru/262e4af7
YpaBHECHUH
Pemienne TeKkCTOBBIX

35 3a7a4 C TTOMOIIIBIO bu6mmoreka IIOK
JIPOOHO-PAIIMOHATIBHBIX https://m.edsoo.ru/6d100a76
YpaBHEHUI
Pemenne TeKCTOBBIX

36 3a7a4 C TTOMOIIIBIO bu6mmoreka [IOK
TPOOHO-PAIIMOHATIBHBIX https://m.eds00.ru/62d9258¢c
YpaBHEHUI
Pemenne TeKCTOBBIX

37 3a71a4 ¢ MOMOUIBIO bubnuoreka [IOK
TPOOHO-pAIIMOHATIBHBIX https://m.edsoo.ru/c8ae2716
ypaBHEHUU
Pemenne TekcToBbIX

23 3a7a4 ¢ IOMOIIIBIO bu6mmoreka [IOK
TPOOHO-pAIIMOHATIBHBIX https://m.edsoo.ru/4006b32¢c
ypaBHEHUU
I'padmueckas

29 HMHTEpHpeTanus bubnuoteka [IOK
YPaBHEHHM C ABYyMS https://m.edsoo.ru/b0a2¢810
MepeMEHHBIMU
KounTponsHas padora o

90 teme "JIpo6Ho- bubnuoteka [IOK

palOHaIbHBIC
ypaBHEHHUS"

https://m.edsoo.ru/1aad97be




OO6nacTh onpeneaeHus u

91 MHO>KECTBO 3HAYCHUH bubmmorexa HOK
https://m.edsoo.ru/72d8d 178
GbyHKIIIHN
| e e B 10K
https://m.edsoo.ru/7930bc78
GbyHKIIIHN
93 CnocoObl 3agaHus bu6mmoreka IIOK
byHKIII https://m.edsoo.ru/648634ec
bubnuoreka [IOK
o4 Ipagu by https://m.edsoo.ru/bc183968
UreHue cBOMCTB QyHKLIUU
95 ?gg&ﬁ%ﬁkggmp o bu6muorexka LIOK
’ https://m.edsoo.ru/5a3c0b26
OTPaXKAIOIINX peaTbHbIE
MIPOLIECCHI
OyHKIWH, OMUCHIBAIOIINE
96 MPSIMYIO U 00paTHYIO bubanoreka [HOK
MPOMOPIIMOHAIIBHBIE https://m.edsoo.ru/7d59a787
3aBUCUMOCTH, UX TpaQuKu
OyHKIWH, ONUCHIBAIOIINE
97 MPSIMYIO U 00paTHYIO bubanoreka [HOK
MPONOPIIMOHATIbHBIE https://m.edsoo.ru/a700fb4a
3aBUCHUMOCTH, UX TpaduKu
DYHKIIUH, ONTUCHIBAIOIITNE
08 pSIMYIO ¥ 0OpaTHYIO bu6mmorexa [IOK
MIPONOPLHUOHATbHBIE https://m.edsoo.ru/c8f8{df6
3aBUCUMOCTH, UX FpaQUKu
99 OyHKIHS y = X2 U €€ bubanoreka [HOK

CBOMCTBA

https://m.edsoo.ru/a88a94b3




OyHKIUA y = X2 U €€

bu6mmoreka [IOK

100 CBOWCTBA https://m.edsoo.ru/75c41a0a
101 OyHKIUA y = X3 U e bubnuoreka [IOK

CBOMCTBa https://m.edsoo.ru/228c3831
102 @DyHKIMA Y =K/X U €€ bubanoreka LHOK

CBOWCTBA https://m.edsoo.ru/2d0b876¢
103 OyHKIMSA Y =K/X U €€ bu6mmoreka [IOK

CBOICTBA https://m.edso0.ru/70159503
104 OyHKIMSA Yy =VX U €€ bubanoreka LHOK

CBOWCTBA https://m.edsoo.ru/1b220999
105 KontponpHas pabora mo bubanoreka [JOK

teme "dynkunn" https://m.edsoo.ru/77c6ef63
106 CreneHs ¢ 1EJIbIM bu6anoreka IIOK

MoKa3aTejieM https://m.edsoo.ru/6¢8839¢a
107 CBolicTBa CTEIICHH C bu6mmoreka IIOK

eJbIM ITI0Ka3aTeeM https://m.edsoo.ru/bd6e2elc
108 CaolicTBa CTENEHU C bubnuoreka [IOK

LICJIBIM TTOKa3aTeaeM https://m.edsoo.ru/ceae927f
109 CaolicTBa CTEIICHH C bu6mmoreka IIOK

eJbIM ITI0Ka3aTeeM https://m.edsoo.ru/54faad53

[TpeobpazoBanue
110 BBIPAXKEHUH, COIEPHKALIUX bubanoreka [JOK

CTEIIEHH C LIEJIBIM https://m.edsoo.ru/53d921e6

IoKa3aTreyieM

[TpeobpazoBanue
111 BBIpAKEHUH, COJIEpKAITUX bubanoreka [JOK

CTCIICHHU C LICJIBIM
IIOKa3aTCJIEM

https://m.edsoo.ru/46fbf966




[Ipeobpazoranue
BBIPAKCHUH, COIEPIKAIITIX

bu6mmoreka [IOK

12 CTEINEHU C LETbIM https://m.edsoo.ru/f5e6081b
MIOKa3aTeIeM
113 CranmapTHbIN BUJ YUCiIa bubmmorexa HOK
https://m.edsoo.ru/6a9ab72b
. bu6mmoreka IIOK
14 CTannapTHBIA BUA TUCTA https://m.edsoo.ru/3121ecfe
s | P e Bunionsa LOK
https://m.edsoo.ru/b0c28e40
CTaHJapTHOM BHJIC
o | ot e B LOK
https://m.edsoo.ru/73cd08d3
CTaHJapTHOM BHJIC
Pa3mepnr 00beKTOB
117 OKPY’KaroIlIero Mupa, bubanoreka [JOK
JUIUTEJIBHOCTH IPOLIECCOB https://m.edsoo.ru/9¢c11128a
B OKpYKalollleM MHUpE
Pa3mepb1 00beKTOB
118 OKPY’KarollIero Mupa, bubanoreka [JOK
JUIMTEJIBHOCTH IPOLIECCOB https://m.edsoo.ru/3b40070d
B OKpYKalollleM MHUpe
Pa3zmepsl 00bEKTOB
119 OKPY’KAIOILIEro MUpa, bubnuoteka [IOK
JUTUTEIBHOCTH IIPOLIECCOB https://m.edsoo.ru/357b102d
B OKpYKaIOIeM MHUPE
120 Jlenenue ¢ octaTkoM bubmmorexa OK

https://m.edso00.ru/680dd020




CpaBHeHI/I}I OCJIbIX YHCCII

121 110 MOJTYJIFO HaTypajJbHOTO bubmmorexa HOK
https://m.edsoo.ru/35e68128
qucia
BHCHHUS IEJIBIX IH
122 1(13(1)) e11\/10;[3ym0 i?iypanmif;o bubmmorexa HOK
https://m.edsoo.ru/56c3d6a8
qucia
123 CaolicTBa cpaBHEHUH 1O bubanoreka LHOK
MOJTYJTFO https://m.edsoo.ru/052tb520
104 CBoiicTBa CpaBHEHHUI MO bubamnoreka [JOK
MOJIYJTIO https://m.edsoo.ru/c519bbf7
TaTKH CyMMBI H
125 1(1);033136)1?1]{14;1 o bubmmorexa ITOK
https://m.edsoo.ru/bb297bac
JTAHHOMY MOJTYJTEO
KontponpHas pabora mo
126 lel\giﬁMg;e;iHH ’ bubanoreka [JOK
N https://m.edso0o0.ru/f0589d9%e
Bcepoccutickas
MpoBEpoOYHas paboTa
127 paora Boepocentonas bubmotexa LIOK
https://m.edsoo.ru/lela2a62
poBepouHas pabora
IToBTOpEHME N
00o6menue. Pemenne
WHEWHBIX HCPABCHCTB
128 JoIz[H(e)ﬁ nepehffé)}?Hf)ﬁcn ) Bubmmorexa [TOK
N https://m.edsoo.ru/04aa7dfb
CHCTEM JIMHEHHBIX
HEPABEHCTB C OJHOU
MIEPEMEHHOMN
129 IToBTOpEeHUE N bubanoreka LHOK

00006mieHue. Perienme

https://m.edsoo.ru/8b5316ec




JIMHEMHBIX HEPABEHCTB C
OIHOM MEPEMEHHOU U
CHCTEM JTMHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN

130

131

132

133

134

IToBTOpEHUE M
00001IEHME.
ToxxnecTBeHHBIE
npeoOpazoBaHus
BBIpAXKEHUH, COIEPHKALTUX
apupMeTUuIeCcKue
KBaJpaTHbIE KOPHU

[ToBTOpEHME N
00o01eHue. Pemenne
KBaJIpAaTHBIX YPaBHCHUMU.
Pemenue TekcToBbIX
3a7a4 C MOMOIIIBIO
KBaJIpaTHBIX YPaBHCHUU

[ToBTOpEHME N
00o01eHue. Pemenne
3a7a4 U3 peallbHOU )KU3HU

IToBTOpEeHUE N
00001ICHHE.
ToxnecTBeHHBIC
npeoOpa3oBaHus
palroHaIbHbIX
BBIPAKCHU U
IToBTOpEeHUE N
0000mcHKe. Pemenne
JIPpOOHO-pALIMOHATIBHBIX

bu6anoreka IIOK
https://m.edsoo.ru/8cbedcfe

bu6mmoreka [IOK
https://m.edso00.ru/8316894¢c

bub6anoreka IIOK
https://m.edsoo.ru/laa74ca6b

bu6mmoreka IIOK
https://m.edsoo.ru/d87c1b96

bu6nuoreka LIOK
https://m.edsoo.ru/45dc757f




ypaBHEHUM, CBOISAIIIAXCS
K JIMHEWHBIM WIH K

Penienne TekCTOBBIX
3a/1a4 ¢ IOMOIIBIO
JIpOOHO-paIMOHATBHBIX
YpaBHEHUI

[ToBTOpEeHUE N
00o01eHue. Pemenue
TEKCTOBBIX 3a/1a4
pa3IUYHBIMU CITIOCOOAMM

135

KBaJPAaTHBIM YPaBHCHUSM.

bu6anoreka IIOK
https://m.edsoo.ru/f14c101le

[ToBTOpEeHUE M
136 00001menue. Pemenue
3a7a4 U3 peallbHOM )KU3HU

bubnuoreka [IOK
https://m.edsoo.ru/b7228af5

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136




9 KJIACC

Ne
/o

Tema ypoka

Oynkiusa. CBolcTBa
GyHKUMA: HyU QYyHKIUH,
MPOMEKYTKHU
3HAKOMOCTOSTHCTBA
(GYHKITUH, IPOMEKYTKH
BO3pacTaHUs U YObIBAHHUS
byHKIMY, YETHBIE U
He4YETHBIE QYHKITUH,
HauOoJIbIIEE U
HaMMEHbIIIEe 3HAYCHUS
byHKIIH

Oynkiusa. CBolcTBa
byHKUMA: HynU QYyHKIUH,
MIPOMEXKYTKH
3HAKOMOCTOSTHCTBA
GYHKIIUHU, TPOMEXKYTKH
BO3pAaCTaHUs ¥ YObIBAHUS
byHKIMH, YETHBIE U
Heu€THBIC (QYHKITHH,
HauOoJbIIee U
HaWMEHbIIIee 3HAYCHUS

byHKIIH

KoaudecTBo 4acoB

Bcero

KonTpoJabHbIe
padoThbI

IIpakTH4yeckue
padoThI

Jara
U3y4YeHMs

DJIeKTPOHHBbIE MU(PPOBbIE
oOpa3oBaTe/IbHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/d90f2ede

bu6mmoreka [IOK
https://m.edsoo.ru/b3732c65

[TocTpoenue rpaduxon
(YHKIHIA ¢ TOMOIIBIO
npeoOpa3oBaHUI

bu6anoreka IJOK
https://m.edsoo.ru/97eaec2e




[Toctpoenue rpagukoB

+ GyHKIUN C TOMOIIBIO Bubmmorexa TIOK
. https://m.edsoo.ru/ea04324c
npeoOpa3oBaHU
KB THBIN TPEXUJICH.
5 Ko;iglaKBaﬂpaszorg ) Bubmmorexa [TOK
.. https://m.edsoo.ru/71798cd2
TpEXUsieHa
P YKCHUE KB THOT
6 ngigﬂ:Ha Iia nilzllilz?‘/’lﬂbcl)eo bubmorexa TIOK
https://m.edsoo.ru/de57a4e0
MHOXHUTEIH
PaznoxxeHnue kBaapaTHOTO
7 TpEXUJICHA Ha HHII[{I;ﬁHBIe bubmmorexa [TOK
https://m.edsoo.ru/0b248ca2
MHO>KUTEH
3 KBagpatuunas GpyHKIHS 1 bubanoreka [JOK
e€ cBoiicTBa https://m.edsoo.ru/6215f410
5 nepummtnapaGom, ocs Butmorexa LIOK
’ https://m.edsoo.ru/c456e08e
CUMMETPHH 1apadoJIbl
10 [Toctpoenue rpaguka bubanoreka [HOK
KBaJpaTHIHON (QYHKITUU https://m.edsoo.ru/11f6adfa
1 [TocTpoenue rpaduka bubanoreka [JOK
KBaJIpaTUYHON QYHKIIUN https://m.edsoo.ru/c88a279d
12 [TocTpoenue rpaduka bu6mmorexa HOK
KBaIpaTUYHON QYHKIUU https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka
13 KBaJIpaTUIHON (PYHKIIMH B bu6mmorexa HOK
3aBHCUMOCTH OT €€ https://m.edsoo.ru/2a984bdc
K03 (HUITHEHTOB
14 [Tonoxenwue rpaduka bu6muorexa [IOK

KBaIpaTUYHON QYHKILIMHU B

https://m.edsoo.ru/101baas55




3aBHCHUMOCTH OT €&
K03 puIMeHToB

Hcnoonb3oBanne CBOUCTB

15 KBaJpaTU4YHON QYyHKIIUU bubmmorexa ITOK
https://m.edsoo.ru/15¢522bb
JUTsI pelieHus 3a1a4
6 | Eomenmen: ke B 10K
https://m.edsoo.ru/bef7b49f
JUTSI pelIeHHs 3a1a4
| Emenmen: ke B 10K
https://m.edsoo.ru/4ce8cf0d
JUTSL peIlieHUs 337129
CreneHHble PYHKIUU C
18 HaTypaJbHBIMHU bubanoreka [JOK
ITOKa3aTeJIIMH, UX https://m.eds00.ru/92821150
rpaduKu ¥ CBOMCTBA
CrerneHHbIe (PYHKITUH C
19 HaTypaJIbHBIMH bubanoreka [HOK
MoKa3aTeIsiMU, UX https://m.edsoo.ru/dc16d347
rpaduKu ¥ CBOMCTBA
CrerneHHbIe (PYHKITUH C
20 HaTypaJIbHBIMH bubanoreka [HOK
MoKa3aTeIsIMHU, UX https://m.edsoo.ru/fb7b3ef2
rpaduKu ¥ CBOMCTBA
CreneHHBIC PYHKIIUU C
1 HaTypaJbHbIMHU bu6mmorexa [IOK
MOKa3aTeIsIMH, UX https://m.edsoo.ru/e35ab595
rpaduku ¥ cBOMCTBa
2 I'padukn GyHKIWMIA: y = Vx bubanoreka [HOK

Ly =N,y =|x|

https://m.edsoo.ru/845c3cd8




73 I'padukn GyHKIMIA: y =\x bubanoreka [JOK
L y=x,y=|x| https://m.edsoo.ru/4ddd9180
24 I'padukn GyHKIMIA: y = VX bubanoreka [HOK
,y=3x,y=|x| https://m.edsoo.ru/c711bddf
75 KonTponsHas padora o bubanoreka LHOK
teme "OyHkuun" https://m.edsoo.ru/4eacc9b5
[TonsiTue o pemeHun
26 HEPABEHCTBA C OAHOU bubanoreka LHOK
epeMeHHONU. MHOX€eCTBO https://m.edsoo.ru/cfbl15b6
peLIeHN HEPaBEHCTBA
7 KBagparHsle HepaBeHCTBA bubanoreka LHOK
C OJIHOM TIEpEMEHHOMU https://m.edsoo.ru/bf85efbf
73 KBagparHbsle HepaBeHCTBa bubanoreka LHOK
C OJTHOW MIEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 rpadmacerimt weronow BuGmorera LIOK
https://m.edsoo0.ru/d68f067e
METOJOM MHTEPBAJIOB
10 rpadmncerimt weronow Bufimiorera LIOK
https://m.edsoo.ru/060b1779
METOJ0M MHTEPBAJIOB
31 Hepasencrtaa, bubanoreka [JOK
coAepKalme 3HaK MOIYJIA https://m.edsoo.ru/7782d1d2
37 Hepasencrtaa, bu6nmuoreka [IOK
coAeprKalue 3HaK MOIYJIs https://m.edsoo.ru/f13cebca
33 CucreMbl HEpaBEHCTB € bubnuoteka [IOK
OJIHOU NTEPEMEHHOU https://m.edsoo.ru/20a68a45
34 CucTtemMbl HEpABEHCTB C bubmmnoreka [JOK

OJHOM EepEMEHHOMN

https://m.edsoo.ru/d72b241f




Pemenune TeKCTOBBIX 3a7a4

35 C TTIOMOIIIbI0 HEPABEHCTB bubmmorexa HOK
’ https://m.edsoo.ru/f1eecaff
CHUCTEM HEpPaBEHCTB
Penienune TeKCTOBBIX q
36 c enoffloufmz :e[?aBeHS?s ’ bubmmorexa HOK
’ https://m.edsoo.ru/29eala05
CHUCTEM HEpPABEHCTB
Hepasenctso ¢ nByms
37 NepeMeHHbIMU. Pemenne bubamnoreka [JOK
HEPABEHCTBA C JIBYMs https://m.edsoo.ru/a555d73b
NepeMEHHBIMU
['padmueckuii MmeTon
38 pEILIeHUsI CUCTEM bubanoreka [JOK
HEPABEHCTB C JIBYyMs https://m.edsoo.ru/28bab74d
NepEMEHHBIMU
39 CucreMbl HEpaBEHCTB C bubnuoreka [IOK
JIBYMs IEPEMEHHBIMU https://m.edsoo.ru/bf38d029
KonTtponbHas Ta
40 Te?v[e B?(J;aﬂ;afggz e bubmaorexa HOK
" https://m.edsoo.ru/4244257d
HEpaBEHCTBA
41 bukBagpaTHbie ypaBHEHUSA bubmmorexa HOK
https://m.edsoo.ru/ba8b4827
IIpumepsl NpUMEHEeHU N
METO/I0B PaBHOCHJIBHBIX
o | RCCSpmonE, aviem uGmorexa 110K
’ https://m.edsoo.ru/8cc6{335
rpau4ecKoro MeToia mpu
peuIeHnn ypaBHEHUN 3-11 U
4-i1 creneHei
13 [Ipumepsl npuMeHeHU N bubanoreka LHOK

MCTOJOB PAaBHOCHJIBHBIX

https://m.edsoo.ru/d3127b99




npeoOpa3oBaHMii, 3aMEHBI
MIEPEMEHHOM,
rpau4ecKoro MeToia mpu
pellleHNH ypaBHEHUH 3-1 1
4-1 creneHen

[Ipumepsl npruMeHEHU T
METOJI0B PABHOCHUIIBHBIX
npeoOpa3oBaHuil, 3aMEHBI

" oMo bu6anoreka IIOK
P ’ https://m.edsoo.ru/e06bdafc

rpaduIecKoro MeToia mpu
pElLICHNN ypaBHEHUH 3-U U
4-11 cTenneHen

45 PZLT:;aZEfIES(HO_aBHeHHﬁ bubmorexa LIOK
pan yp https://m.edsoo.ru/c62a3d83
1 HEPaBEHCTB

46 PZHLG:I?aiIiIEEIiHO_aBHeHHﬁ buGmuoreia LIOK
panl yp https://m.edsoo.ru/e633ff10
Y HECPABCHCTB

47 quile:;aejli[gES{Ho-aBHeHHﬁ buGmuoreia LIOK
pan yp https://m.edsoo.ru/9b27174d
Y HECPABCHCTB

48 PEHE:::;SEES;HO-aBHeHHﬁ bubmorexa [IOK
par yp https://m.edsoo.ru/7b73895d
Y HCPABCHCTB

49 PGHEI’{};P}I;;HCTiMMH Bubnnoreka [LIOK
ypa ¢ By https://m.edsoo.ru/cc8df29
NEPEeMEHHBIMU
Pemienue SI/ICTeM Bu6mmoreka [IOK

50 YpaBHEHUU C IBYMsI

NEPCMCHHBIMU

https://m.edsoo.ru/3bef3efc




Pemenne npocrenmmx
CHUCTEM HEJIMHEWHBIX

bu6mmoreka [IOK

> YPaBHEHMI ¢ ABYMS https://m.edsoo.ru/c06799ac
NIEPEMEHHBIMU
Pemenne npocrenmmx

57 CHUCTEM HEJIMHEHHBIX bu6mmoreka IIOK
YpaBHEHUU C IBYMsI https://m.edsoo.ru/d9e8at79
nepeMEHHBIMU
Pemenne npocrenmmx

53 CHUCTEM HEJIMHEHHBIX bu6mmoreka [IOK
YpaBHEHUU C IBYMsI https://m.edsoo.ru/a0409350
NepeMEHHBIMU
Pemenne npocrenmmx

s4 CHCTEM HEJIMHEHNHBIX bubnuoreka [IOK
YpPaBHEHUU C IByMSs https://m.edsoo.ru/7910b721
NepEMEHHBIMU
I'paduueckwnii meTox

55 pELIEHUSI CUCTEMBI bubnuoreka [IOK
HEJIMHEHHBIX YPaBHECHUI C https://m.edsoo.ru/68e900a3
JIBYMs IEPEMEHHBIMHU
I'paduueckwnii meTox

56 peLIeHUsl CUCTEMBI bubanoreka [HOK
HEJIMHEHUHBIX YPAaBHEHUM C https://m.edsoo.ru/b3113be3
JBYMS TIEPEMEHHBIMHU
Cucrema aByx
HEJIMHEHWHBIX YPaBHECHHM C

57 JIByMs IEPEMEHHBIMH KaK bubmmorexa [JOK

MOJIEb PeaJbHOU
CUTyalnu

https://m.edsoo.ru/74a77c73




Cucrema nByx
HEJIMHEWHBIX YPaBHEHUM C

bu6anorexa IIOK

58 JBYM MEPCMEHHEIMH Kak https://m.edso0.ru/30731862
MOJICJIb peabHOMN
CUTyaluu
Cucrema aByx
| ok st BuSorsa 10K
. https://m.edsoo.ru/8a6d5954
MOJIEJIb peagbHOMI
CUTYyaIuu
Cucrema nByx
P — ufimiorera LIOK
o https://m.edsoo.ru/ce8950b3
MOJIEJIb peagbHOMI
CUTYyalH
61 CucreMa HETMHEUHBIX bubnuoreka [IOK
YPaBHEHUH C IMapaMeTpoM https://m.edsoo.ru/dbd6342b
62 CucreMa HEJTMHEUHBIX bubnuoreka [IOK
ypaBHEHUH C TapaMeTpoM https://m.edsoo.ru/60ebb1{3
63 Cucrema HETMHEWHBIX bubnuoreka [IOK
YPaBHEHUH C IMapaMeTpoM https://m.edsoo.ru/40bd4935
[Ipocrelimme HepaBeHCTBA
64 c JII)I(B);MGH nepiMngIjMfl u Bubmmorexa [OK
https://m.edsoo.ru/7ccf2559
UX CUCTEMBI
KonrtponrHnas pabota mo
65 TeMe "YpaBHEHUS, bubanoreka [JOK
HEpaBEHCTBA U UX https://m.edsoo.ru/3fca3696
cucreMbl"”
66 IlonsiTe yKCIOBOM bu6anorexa IIOK

IIOCJICAOBATCIIBHOCTH.

https://m.edsoo.ru/d5¢2560d




Koneunsle 1 O€CKOHEUYHEIC

MOCJIEIOBATENIbHOCTH
OrpaHnuueHHas
MOCJIEI0BATEIIBHOCTb.

67 MOHOTOHHO bu6mmoreka [IOK
BO3pacTarolias https://m.edsoo.ru/74049546
(yOnIBarommas)

MOCJIEI0BATEILHOCTD
Cnoco0wI 3a1anus
MOCJIEI0BATEILHOCTHU

63 OIHUCATEIIbHBIN, bubnuoreka [IOK
TaOJIMIHEIN, C TOMOIIBIO https://m.edsoo.ru/027a3fa4
(dbopMyIIBI N-TO YiIeHa,

PEKYPPEHTHBIN
Apudpmernyeckas u
69 reI())M(ETqueCKaﬂ bubmorexa TIOK
https://m.edsoo.ru/ad57c055
MIPOrpeCCUu
Apudpmerndeckas u
70 FGI:)M(ET;I/I‘{e:IfaH bubmorexa TIOK
https://m.edsoo.ru/8017f902
MIPOrpeECCUu
CBoiicTBa WIEHOB

7 apupMeTUIECKON U bubnuoteka [IOK
reOMETPUIECKON https://m.edsoo.ru/fb577805
[IpOrpeccun
CBolicTBa 4ICHOB

79 apupMeTUUECKON 1 bubnuoteka [IOK
reOMETPUYECKON https://m.edsoo.ru/c79443ad
IIporpeccun

73 ®opmyJibl N-TO YJI€HA bubnuoreka [IOK

apuPpMETHIECCKON U

https://m.edsoo.ru/b0la67a2




re€OMETPUUYECKOM
Mporpeccuu
@®opMyIIbl N-TO YICHA
apupMeTUIeCcKou u

bu6anorexa IIOK

74 r€OMETPUYECKOI https://m.edsoo.ru/77dee84a
IIPOrpeccui
@opMyIIbl N-TO WICHA

75 apupMeTHICCKON U bubamnoreka [JOK
F€OMETPUYECKOM https://m.edsoo.ru/c72ef6bf
IIPOrpeccui
DopMyIIbl CYMMBI TIEPBBIX

76 N 4WICHOB apu(METHIECCKOM bubanoreka [JOK
Y TEOMETPUYECKON https://m.edso0.1ru/9492847
Mporpeccuu
®opMyIbl CyMMBI IEPBBIX

77 N YWIEHOB apu(pMETUUECKOU bubanoreka [HOK
U TEOMETPUYECKOU https://m.edsoo.ru/e4c9ad63
IIpOTrpeccui
®opMyIIbl CyMMBI IEPBBIX

78 N YWIEHOB apu(pMETUUECKOU bubanoreka [HOK
Y TEOMETPUUYECKOMN https://m.edsoo.ru/a594233e
[IpOrpeccun

9 Ha 11 HTBI
79 EZE?(OBCK?/IGI;?(?;I[H 1:1 bubmmorexa OK
https://m.edsoo.ru/38f5¢6d2

KPEIUTHI
3agaum Ha MPOLEHTBHI, Bubmorexa [IOK

80 0OaHKOBCKHE BKJIAAbI U

KPEIUTHI

https://m.edsoo.ru/64f7¢085




3aauu Ha MPOIIEHTHI,

81 0OaHKOBCKHE BKJIAIbI U bubnnorexa [IOK
a https://m.edsoo.ru/c4a9eb67
KPEIUTHI
3aaun Ha MPOLEHTHI
82 6afIKOBCKI/IeII)3KIJ-IIa BI ;I Bubmrorexa [IOK
& https://m.edsoo.ru/e3f6d855
KPEIUTHI
3aaun Ha MPOIICHTEI,
83 6aiKOBCKI/IeI])3KIJ-IIa,HBI u Bubmaorexa IIOK
https://m.edso0o.ru/b19754bd
KPEIUTHI
3ajauyy Ha MPOICHTHI,
84 6afIKOBCKI/IeI])3KI;IIa bl U bubmmorexa [IOK
& https://m.edsoo.ru/bcf88abf
KPEIUThI
3amauy Ha MPOLECHTEI,
85 6afIKOBCKHeI:3KI;IIa bl U bubnnorexa LHOK
& https://m.edsoo.ru/ccfOd1fc
KpPEJIUThI
[Ipencrasnenue o
CXOIUMOCTH
[IOCJIEIOBATEILHOCTH, O
36 . MMIf OBAHIIL ’ bubanoreka [JOK
YMMHP . https:/m.edsoo.ru/d5895ad 1
OECKOHEYHO YOBIBAIOIIIEH
reOMETPUYECKON
MIPOTPECCUU
IIpencrasnenue o
CXOIUMOCTH
[IOCJIEA0BATEIBHOCTH, O
’7 o MM:II OBAHII ’ bubanoreka [JOK
Y P o https://m.edsoo.ru/133bae23
0eCKOHEUHO yObIBAIOLICH
reOMETPUYECKON

IPOTrPECCHU




MeTox maTemMaTnueckoit

bu6mmoreka [IOK

88 WHIYKIAH https://m.edsoo.ru/feb21{fdd
29 Mertoa MaTeMaTUYECKOM bu6mmoreka [IOK
UHAYKIHIH https://m.edsoo.ru/a0dcf477
KonTponsHas padora o
90 Teme "YucaoBbie bu6mmoreka [IOK
ITOCJICIOBATEIILHOCTH U https://m.edsoo.ru/9e0dd430
nporpeccun”
01 | Coutoren xoprt ook Bu6miorexa LIOK
https://m.edsoo.ru/6e5a5af5
CTCTICHH
5 | Coutonen wopran bu6morexa LIOK
https://m.edsoo.ru/b32¢692
CTCTICHH
53 | Coutonsn wopran Bumiorera LIOK
https://m.edsoo.ru/0aa0c138
CTETIICHH
TENEHb MOHAIBLHBIM
94 goza:aTe;eIi?IIfl eoé * bubmorexa ITOK
N https://m.edsoo.ru/5325ca3a
CBOICTBA
s | Conem: e B orsa 10K
N https://m.edsoo.ru/4882d830
CBOICTBA
o | Snnem: oo B orsa 10K
N https://m.edsoo.ru/53b617b8
CBOICTBA
97 Tox1ecTBEHHBIE bu6nmuoreka [IOK

npeoOpa3oBaHus

https://m.edsoo.ru/ebad7498




98

BBIPAYKEHUH, COJEPKALIUX
KOPEHb N-il CTeTeHN
ToxxnecTBeHHBIE
npeoOpa3oBaHus
BBIPAXKEHUH, COJEPKALIUX
KOpPEHb N-U CTENEHU

bu6anorexa IIOK
https://m.edsoo.ru/ca7892bc

99

ToxnecTBeHHBIE
npeoOpa3oBaHus
BBIPa)KCHUH, COJIEPIKAIINX
KOpPEHb N-U CTENEHU

bubnuoreka [IOK
https://m.edsoo.ru/bdf8871d

100

ToxknecTBeHHBIE
npeoOpa3zoBaHUs
BBIPA)KCHUH, COJIEPIKAIINX
CTENEHb C pallMOHAIBHBIM
IIOKa3aTeIeM

bu6anoreka IIOK
https://m.edsoo.ru/b13a49e9

101

102

103

ToxknecTBeHHBIE
npeoOpazoBaHus
BBIPKEHHH, COJIEPKAIIUX
CTEMEHb C PAllHOHAIBHBIM
MoKazarejieM

KonTponwsHas padora o
teMme "CteneHs ¢
paloHaIbHBIM
rnmokasarejieM"

IToBTOpEHME U
0000menue. Yucna u
BBIYHMCIICHUS (3aIUCh,
CpaBHEHUE, IEUCTBUA C
NENUCTBUTEILHBIMU

bu6nmoreka [IOK
https://m.edsoo.ru/al18095d9

bu6mmoreka IIOK
https://m.edsoo.ru/2a2ba4d9

bu6nmuoreka [IOK
https://m.edsoo.ru/07eea449




YUCJIAMH, YACIIOBas
npsMas)

[ToBTOpEHUE U
0000menue. Yucna u
BBIYMCIICHUS (3aIUCh,

bu6anoreka IIOK

104 CPABICIINE, JISHCTBMA € https://m.eds00.1ru/69d23450
NEHCTBUTEIILHBIMU
YHUCIIaMHU, YU CIIOBas
npsimasi)
[ToBTOpEeHue 1

105 0000mmenue. Yucna u bu6mmoreka [IOK
BBIYUCIIEHUS (TIPOLICHTHI, https://m.edsoo.ru/facf7¢03
OTHOIICHHUSI, TPOTIOPIIHH )
IloBTOpEHUE U

106 0606menue. Yucna u bubnuoteka [JOK
BBIYMCIICHUS (TIPOLIEHTHI, https://m.edsoo.ru/5d2df02d
OTHOILLIEHHUSI, TPOTIOPLIUH )
[ToBTOpEHME M

107 0606menue. Yucna u bubnuoreka [IOK
BBIYUCIIEHUS (pELICHHE https://m.edsoo.ru/dad1ae58
3a/1a4 U3 peabHON KU3HH)
IToBTOpEHME U

108 06o6menue. Yncna u bubmuoreka [IOK
BBIUHCIICHUS (pelIeHue https://m.edsoo.ru/efa0e730
3a/1a4 U3 peabHON KU3HH)
IToBTOpEHME U

109 06o6menue. Yncna u bubmuoreka [IOK

BBIUUCIICHUS (OKPYTJICHUE,
npuOIMKEHHE, OLICHKA)

https://m.edsoo.ru/5fd671b7




110

111

[ToBTOpEHUE U
0000menue. TekcToBbIE
3a1auu (pereHue
TEKCTOBBIX 3a]1a4
apu(pMEeTUUECKUM U
anreOpandecKum
croco0amm)

[ToBTOpEeHUE N
00o06meHue. TekcToBbie
3aj1a4u (pelieHue
TEKCTOBBIX 3314
apuPMETHIECCKUM U
anreOpanyecKkum
criocobammu)

but6mmoreka [IOK
https://m.edsoo.ru/a527aa4b

bu6anoreka IIOK
https://m.edsoo.ru/75c20ae0

112

113

[ToBTOpEHUE M
o0o0mienue. TekcToBbie
3aja4uu (perneHue
TEKCTOBBIX 3a]1a4
apu(pMEeTUUECKUM U
anredpanyecKum
crocobammu)

IToBTOpEHME U
00o06meHue. TekcToBbie
3aauu (pelieHue
TEKCTOBBIX 3a]1a4
apu(MeTHIeCKUM U
anreOpandecKkum
criocobammu)

bu6nmoreka [IOK
https://m.edso00.ru/f027e68f

bu6mmoreka IIOK
https://m.edsoo.ru/a734595b

114

[ToBTOpEeHUE N
00001m1enne. TekcToBbIE

bu6nuoreka [IOK
https://m.edsoo.ru/513c76d2




3a/1a4u (pelieHue
TEKCTOBBIX 3a]1a4
apu(pMEeTUUECKUM U
anreOpanyecKum
croco0amm)

115

116

117

IToBTOpEeHUE N
0000menue. TekcToBbIe
3ajauu (pereHue
TEKCTOBBIX 33]1a4
apu(PMETHIECKUM U
anreOpanyecKkum
croco0amm)

[ToBTOpEHKE U
00o01eHue.
AnreOpandeckue
BBIpaKEHUS
(mpeoOpazoBaHue
anredpanyecKux
BBIPA)KEHUH, COJIEpIKAIINX
CTENEHb C LIEIBIM
MTOKa3aTeJIEM)

IToBTOpEHME U
o0oO0uIeHue.
AnreOpanudeckue
BBIpAYKEHUS
(mpeobpazoBaHue
anreOpandecKux
BBIPAKCHUH, COJEPKALIUX
CTENEHb C LIETBIM
MOKa3aTesieM)

bu6anoreka IIOK
https://m.edsoo.ru/8fa2d2fb

bubanoreka IJOK
https://m.edsoo.ru/9336bac2

bu6nmuoreka [IOK
https://m.edsoo.ru/f6ab4fe5




118

119

[ToBTOpEHUE U
00001IeHNE.
Anre0Opanueckue
BBIPAXKEHUS
(mpeoOpa3zoBaHue
anreOpandecKux
BBIPA)KCHUH, COJEPIKAIINX
CTENEHb C LIETBIM
MOKa3aTeJeM)

IloBTOpEHUE U
00o01eHue.
Anrebpandeckue
BBIPKCHUS
(mpeobpazoBaHue
anredpanyecKux
BBIPA)KEHUH, COJIEpIKAIINX
apupMeTHIECKHIt
KBaJIpaTHBIA KOPEHb)

bu6anorexa IIOK
https://m.edsoo0.ru/b310ff9b

bu6anoreka IIOK
https://m.edsoo.ru/adb80ce7

120

[ToBTOpEeHUE U
o0o011eHuMe.
AnreOpanueckue
BBIPKCHUS
(mpeobpazoBaHue
anreOpandecKux
BBIPAKCHUH, COJIEPKALINX
apupMeTHUIeCKui
KBa/IpaTHbI KOPEHB)

bu6nmuoreka [IOK
https://m.edsoo.ru/9a58e0a9

121

[ToBTOpEeHUE U
o0oOmieHue.
Anrebpanueckue

bu6nuoreka [IOK
https://m.edso0.ru/253694c0




122

BBIPAKEHUS
(mpeobpazoBaHue
anreOpandecKux
BBIPAYKEHUH, COJEPKALIUX
apudMeTuIecKui
KBaJIpaTHBIA KOPEHb )

[ToBTOpEHUE U
00o01eHue.
AnreOpanueckue
BBIpKEHUS
(mpeobpazoBaHue LENbIX U
JTPOOHO-paIMOHATBHBIX
BbIPayKEHU )

bubnuoreka [IOK
https://m.edsoo.ru/7b3e4818

123

124

[ToBTOpEeHUE N
o0oO11eHue.
AnreOpandeckue
BBIpaKCHUS
(mpeobpa3oBaHKE LEIBIX U
JPOOHO-PAIIMOHATIBHBIX
BBIPYKEHUT)

[ToBTOpEHME M
00o01eHue.
Anrebpanueckue
BBIPKEHUS
(mpeobpa3zoBaHUE LIETBIX U
TPOOHO-PAIIMOHATBHBIX
BBbIpaYKEHU )

bu6mmoreka IIOK
https://m.edso00.ru/40178693

bu6nmmoreka LIOK
https://m.eds00.ru/9df99942

125

IToBTOpEHME U
00o011eHue.
AnreOpanueckue

bu6mmoreka IIOK
https://m.edsoo.ru/16908ac9




126

BBIPAKCHUS
(mpeobpa3zoBaHUE LETBIX U
JPOOHO-PAIIMOHATIBHBIX
BBIPKCHHIN)

[ToBTOpEHUE U
00o01eHue.
Anrebpanueckue
BbIpayKeHUs (pa3yioKeHHe
MHOTOYJIEeHa Ha
MHOKUTEJIH, B TOM YHCIIE C
UCIIOIb30BaHUEM (HOPMYIT
COKpAILIEHHOTO
YMHOKEHUS )

bu6anoreka IIOK
https://m.edso00.ru/b48b9936

127

[ToBTOpEeHUE N
o0oO11eHue.
AnreOpandeckue
BbIpayKeHUs (pa3yioKeHHe
MHOT'OWIEHa Ha
MHOYHUTEIH, B TOM YHUCIIE C
UCTIONIb30BaHUEM (popmyn
COKPAIIIEHHOTO
YMHOKEHUS)

bu6nmoreka [IOK
https://m.edsoo.ru/5d8634a7

128

IToBTOpEHME U
o0o01eHue.
Anrebpanueckue
BbIpayKEHUS (pa3iioKeHHE
MHOTOYJICHA Ha
MHOYHUTEIH, B TOM YHUCJIE C
UCTIOJIb30BaHUEM (HOPMYIT

bu6nmuoreka [IOK
https://m.edsoo.ru/701612f




129

130

131

132

COKPAIIICHHOTO
YMHOKCHUS )

[ToBTOpEHUE 1
00o0011eHue.
Anrebpanueckue
BBIPKEHUS
(MozenupoBaHHe C
NOMOUIBI0 (hopMyTT
peabHBIX MPOIIECCOB U
SIBJICHUI )

OyHkHH (MOCTPOCHHE,
CBOICTBA U3y4YEHHBIX
byHKIH)

[ToBTOpEHKE U
000061eHne. @yHKIMH
(mocTpoeHue, CBOMCTBA
U3YYCHHBIX (PYHKITHIT)

[ToBTOpEHME M
00o0061eHne. OyHKIMH
(mocTpoeHue, CBOMCTBA
U3YYECHHBIX (PYHKIIHIT)

bu6anorexa IIOK
https://m.edsoo.ru/ae955f99

bu6anoreka IIOK
https://m.edsoo.ru/02a630e0

bub6anorexa IIOK
https://m.edsoo.ru/5ca24756

bu6anorexa IIOK
https://m.edsoo.ru/601abaca

133

IToBTOpEHME U
o0o0menne. yHKIUU
(rpaduueckoe pelieHue
YpaBHEHHI U UX CHCTEM)

bu6nmmoreka LIOK
https://m.edsoo.ru/laee55da

134

IToBTOpEHME U
o0o0menne. yHKIUU
(rpaduueckoe pelieHue
YPaBHEHUM U UX CUCTEM)

bu6nmuoreka [IOK
https://m.edsoo.ru/147cbdaf




135 HroroBas KOHTpOJIbHAS 1 bubnuoreka [IOK
paborta https://m.edsoo.ru/f2692060
[ToBTOpEHUE U
136 0006menue. ®yHKIUU 1 bu6anorexa IIOK
(MonenTupoBaHue https://m.edsoo.ru/a0a0aded
peaTbHBIX MPOILIECCOB)
OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

7 KJIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI0 0011Iero
o0pa3oBaHus

Yucna U BEIYUCICHUS

1.1

1.2

BBIHOJ'IHHTB, coyucrasn YCTHBIC n IIMCBMCHHBIC HpI/IéMBI,
apH(bMeTH‘leCKHe JICHCTBUS C padruOHaJIbHBIMHU YUCIIaMHA

HaxomuTh  3HA4YeHUs  YHUCIOBBIX  BBIPAKCHUH, MPUMEHATH
pa3HoOOpa3Hble CMOCOOBI W TMPUEMBI BBIUHUCICHUS 3HAUYCHHM
JIPOOHBIX BRIPAYKEHHH, COACPIKANTUX OOBIKHOBEHHBIC U JIECATHYHBIC
npoou

1.3

[lepexoauts OT onHOM (opmBI 3amucu dYHCeNl K Jpyrou
(mpeoOpa3oBBIBaTh JACCATHYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO JPOOB)

1.4

CpaBHMBATH U yHIOPSIOYMBATH PAIMOHAJIBHBIC YUCIIA

1.5

OKpyrJsTh unciia

1.6

BBINONHATE NPUKUIKY U OLIEHKY PE3YyJIbTaTa BIUUCICHUH, OLIEHKY
3HAYCHUW YMCJIOBBIX BBIPAXKECHUNU. BBIMOMHAT JEUCTBUA CO
CTEMEHSIMH C HATyPaJIbHBIMH MOKa3aTEIIMHU

1.7

1.8

[IpumeHATh NpU3HAKK JEIUMOCTH, Pa3liOKEHUE Ha MHOKHUTEIU
HaTypaJbHbIX YUCET

Pemate 1mpakTUKO-OpPMEHTUPOBAHHBIE 33Jayd, CBSI3aHHBIE C
OTHOIIIEHWEM  BEJIUYMH, MPOMNOPUHOHAIBHOCTHIO  BEJIMYMH,
MPOLEHTAMHU, MUHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUs 3aJad C
YYETOM OTpaHUYECHUN, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpruBaeMbIX 0OBEKTOB

AnreOpanueckue BbIpaKeHHs!

2.1

2.2

Ucnonb3oBaTh anredpanyeckyt0 TEPMHUHOJOTHUIO M CUMBOJIUKY,
MIPUMEHSTH €€ B POLIECCE OCBOEHUS YUEOHOI0 MaTepuaiia

Haxoautp 3HaueHHs OYKBEHHBIX BBIPQXCHHH TIpU 3aJaHHBIX
3HAYEHMSX IEPEMEHHBIX

2.3

BemonHsaTh mpeoOpa3oBaHus LENOr0 BHIPAXKCHHS B MHOTOWICH
MPUBEICHUEM IOI00HBIX ClIaraeéMbIX, PACKPhITHEM CKOOOK

24

BpINOIHATE YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOTOWICHA
Ha MHOTOWIEH, MPUMEHSTH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpara
pPa3HOCTH

2.5

OcCyIIecTBIATh PaA30KCHUEC MHOTOWICHOB HAa MHOMXHUTEIH C
IIOMOIILI0  BBIHECEHHMS 34 CKOOKHM  OOIIEro  MHOMKHUTEN,




TPYNIIAPOBKH ClIaTraeMbIX, MPUMEHEHUs (OpPMyJ COKPAIIEHHOTO
YMHOXKECHUS

2.6

[Ipumensate npeoOpa3oBaHUs MHOTOYIEHOB JUIS  PELICHUs
pa3sIuYHBIX 337a4 M3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3
peanbHON NIPAKTUKHU

2.7

3.1

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMU OKA3aTEIISIMU
JUTSL IpeoOpa3oBaHus BhIpAKEHU N

YpaBHEHMS 1 HEPABEHCTBA

Pemars nuHElHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA
IIpaBHJIa MEpexoaa OT HCXOAHOTO YPAaBHEHHUs K PaBHOCUIBHOMY
emy. [IpoBepsTs, SIBASETCA U YUCIIO KOPHEM YPaBHEHUS

3.2

33

[IpumensaTs rpaduueckrie METOAbl TMPU PEIICHUH JUHEHHBIX
YpaBHEHUI U UX CHCTEM

[TonOupath mpuUMEpbl Map YHCEN, SBISIONIMXCA pPEIIeHUEM
JMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMHU

34

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpapuK JIMHEHHOTO
YpaBHEHUs] C JBYMs MEPEMEHHBIMHU; TMOJNb3YACh TI'papUKOM,
MIPUBOJUTH IPUMEPHI PELICHUS] YPABHEHHUS

3.5

3.6

Pemlate cucTteMbl JBYX JIMHEHWHBIX YPAaBHEHHW C JBYyMs
HepeMEHHBIMH, B TOM YHUCJIE TpapruecKu

CocTaBiATh M pelIaTh JIMHEHHOE YPAaBHEHUE WU CHCTEMY
JIMHENHBIX YPAaBHEHUH IO YCJIOBHIO 33Ja4l, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4 NOJIyYEHHBIN pe3yJIbTaT

Koopaunate! u rpadpuxu. ynkunn

4.1

N306paxkaTh Ha KOOPAMHATHON MPSIMOW TOYKH, COOTBETCTBYIOLIUE
3alaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, NUHTEPBAJIbI, 3aIIUCHIBATh
YHICIJIOBbIE MPOMEXKYTKH Ha alre0panyeckoM si3bIKe

4.2

4.3

OTMmedaTh B KOOPAMHATHOW TUJIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpAMHATaM

Crtpourts rpaduku TuHEHHBIX QyHKINNA. CTPOUTH rpaduK GyHKITUU
y = Ix|

4.4

4.5

4.6

OnuceIBaTh ¢ TOMOUIbIO GYHKIUN U3BECTHBIE 3aBUCUMOCTU MEXY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI

Haxoautp 3Ha4eHne QyHKIMH 110 3HAUYECHUIO e€ apryMeHTa

[lonumate rpaduyeckuii croco0 TMpencTaBICHUS M aHaIU3a
uHpOpMallUY, U3BJIEKATh U MHTEPIPETHPOBATH MH(DOpPMAIUIO U3
rpauKOB peantbHBIX MTPOLIECCOB U 3aBUCUMOCTEH

8 KUIACC




Kon
NpoBePsSIEMOr0
pe3yjabTarTa

1

1.1

1.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI0 0011Iero
o0pa3oBaHus

Ywucia 1 BBIYUCICHUS

Hcnonp3oBaTh  HadyalbHbIE MPEACTABICHHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YHMCEN JUIsl CPAaBHEHHS, OKpPYIJIEHUS U
BBIUMCIICHUH, M300pa)kaTh JEHCTBUTENbHBIE YUCIA TOYKAMH Ha
KOOPJIMHATHOMN MIPAMOU

[IpumensTey mnoHsATHE apU(METUYECKOTO KBaIPATHOTO KOPHS,
HaxOJWUTh KBaJpaTHbIe KOPHHU, HCIOJIB3Yys MPU HEOOXOJIUMOCTH
KaJbKYJSITOP,  BBIIOJNHATH  NpeoOpa3oBaHUs  BBIPAKEHUI,
COJIep KaluX KBaJIpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM

1.3

2.1

Ucnonrs3oBaTh 3amucu OONBIIMX W MajbIX YHCENT C IMOMOIIBIO
JECATUYHBIX Ipo0elt u creneneii yucia 10

AnreOpanyueckuie BbIpaKeHHs

[IpuMeHSTh OHATUE CTENEHU C IIEJIBIM IOKA3aTeNIEM, BBIOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COIEPXKAIIMX CTEHNEHU C IIEJIBIM
MoKa3aTesemM

2.2

BEIONMHATE  TOXKIECTBEHHBIE TPeoOpa3oBaHMs paIlOHAIBHBIX
BBIDOKCHHH Ha OCHOBE TpaBWJI ACHCTBHI HaJ MHOTOWICHAMH H
anredpanyecKuMu JpoosiMu

2.3

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKHUTEIH

24

[IpumensTe  npeoOpa3oBaHUs  BBIPAKEHUH Uil pelEHUs
pa3IMYHBIX 3aJa4 M3 MAaTEMAaTHKH, CMEXKHBIX IPEAMETOB, U3
peanbHON IPAKTUKHU

YpaBHEHMS U HEPABEHCTBA

3.1

3.2

Pewlate nuHelHBIE, KBaJpaTHbIE YPAaBHEHUS W PALlMOHAIBHBIC
YPAaBHEHUs, CBOAAIINECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

[IpoBoauTs mpocTENIIME HCCIENOBAaHUS YPAaBHEHHM M CUCTEM
ypaBHEHUW, B TOM 4YHCJIE C TPUMEHEHHEM TrpaduuecKux
npejacTaBieHu (ycTaHaBIMBaTh, HMMEET JIM YypaBHEHUE WIIU
CHUCTEMa YpaBHEHUM pelIeHus, €CITU UMEEeT, TO CKOJIBKO, U TIpouee)

33

[lepexoauth oOT cioBecHON (OPMYTUPOBKM 3amayud K €€
anreOpanuecKoil MOJIEIH C MOMOLIBIO COCTABIICHUS YPaBHEHUS UITU
CUCTEMBbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4d MOJIYYeHHbIN pe3yabTaT

34

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHUS,
OLICHKH, peIlaTh JINHEWHbIE HEPABEHCTBA C OTHOU IIEPEMEHHOM U UX
CUCTEMBI, JaBaThb TIpa@UUecKyl0 WJUTIOCTPALUIO MHOXECTBA
pEeLICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMH




[TonnmaTh ¥ HCMOIB30BaTh (DYHKIIMOHATHHBIC TMOHSITHS U S3BIK
(TepMHHBI, CUMBOJIMYECKHE 00O3HAUYCHUS), ONPEIEIATh 3HAUCHUE

4.1 (GYHKIMM 10 3HAUEHHUIO apryMeHTa, OINpeesiTh CBOWCTBA
¢byHkuuu no e€ rpaduxy
Crtpoutb rpaduku 3JIeMEHTApHBIX PYHKIUHN BUA:
y=k/x
42 d
kix
, ¥y =x2, y = x3, y = |X|, onuchIBaTh CBOMCTBA YUCIOBON (QYHKIUU IO
e€ rpaduky
9 KITIACC
Kona IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro  00pa3oBaTeIbLHOI NPOrPpaMMbl OCHOBHOI'O 00111Er0
pe3yJjbTaTa o0pa3oBaHus
1 Yrcna 1 BEIYUCIEHUS
11 CpaBHUBATH U yHOPAI0YMBATH PALlMOHAIBHBIE U UPPALIMOHAIBHBIE
yucna
Boinonuate apudmeTrnueckue ACHCTBUS € palMOHAIbHBIMU
1.2 YHUCJIAMH, COYETasl YCTHBIE M INHUCHMEHHBIE NPUEMBI, BBINOIHATH
BBIUHCIIEHUS C UPPALIMOHAIBHBIMH YUCIIAMU
13 Haxoauts 3HaueHHus cTeneHel ¢ 1eIbIMU H(zKasaTensIMH Y KOpHEH,
BBIYMCIISATh 3HAUYEHUSI YUCIIOBBIX BBIPAKEHUI
14 OxpyrasTh neﬁCTBmeinLHHe 4HCa, BBIIONHATE MPUKKAKY
pe3ynbTaTa BEIYMCIECHUHN, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHMS U HEPABEHCTBA
Pemarte JsMHElHBIE M KBaJpaTHbIE YpaBHEHUS, YPABHEHUS,
2.1 CBOASIIMECS K HUM, MpocTeiiine ApoOHO-palvoHaIbHbIE
YpaBHEHHUSI
Pemate cucrteMbl JBYX JIMHEHHBIX YpPaBHEHUHW C JAByMs
2.2 NEPEMEHHBIMU M CHUCTEMBI JBYX YpPaBHEHUH, B KOTOPBIX OJIHO
yYpaBHEHHE HE SIBIISICTCS JTMHEHHBIM
PemaTh TekcTOBBIC 3a1a4K ANTreOpanyecKuM ClIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUSl YPABHEHUS MJIM CHUCTEMBI JBYX YPABHEHHM C JBYyMs
EepPEeMEHHBIMU
24 [IpoBoauTs mpocTEHIIME HCCIENOBAaHUS YPAaBHEHUM W CUCTEM

ypaBHEHU, B TOM 4YHCI€ C TPHUMEHEHHEM TIpadudecKux




MIpeICTaBIECHUN (HallpuMep, yCTAHABINBATh, UMEET JIU YPaBHEHUE
WM CUCTEMA YPAaBHEHHI PEIICHHUs], €CIIM UMEET, TO CKOJIBKO)

2.5

Pemiate nuHelHBbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
u300paxkaTh pelICHUE HEePaBeHCTB Ha YHCIOBOM MpSMOH,
3aMUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB

2.6

Pemars cucTtemMbl JTMHEHHBIX HCPABCHCTB, CUCTCMblI HCPABCHCTB,
BKIIOYAIOIIUEC KBAAPaTHOC HCPABCHCTBO, I/I306pa)KaTB pCeUICHHC
CUCTCMbI HCPABCHCTB Ha YHCIJIOBOM HpﬁMOﬁ, 3aIMMCbIBATh PCHICHUC
C IIOMOIIIBIO CHUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpHU PCIICHUU PA3JIMIHBIX 3ada4

DOyHKIUU

3.1

Pacno3naBatb  (QyHKUMH W3y4eHHbIX BHJOB. Iloka3bIBaTh
CXEMaTHYECKHU paclojOXKEeHHEe Ha KOOPJAMHATHOM ITIOCKOCTH
rpaduxoB QyHkmii Buaa: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B
3aBHCHMOCTHU OT 3HaY€HHUH KO3 PHUIIMEHTOB, ONUCHIBATH CBOWCTBA
byHKIII

3.2

33

34

4.1

[Toka3piBaTh CXEMaTUYECKH pPACIIOJIOKEHHE Ha KOOPAMHATHOU
IJIOCKOCTH rpadukoB GyHKIHHN BUAa Y = VX, y = |X| ¥ ONUCHIBATH
CBOICTBa PyHKIMI

Crpoutpb M mn300paxaTh CXEeMaTHUYECKU TpaUKH KBaJAPATUUHBIX
(yHKUMH, ONUCHIBATH CBOMCTBA KBaJApPaTUYHBIX (YHKUUN MO HX
rpadgukam

Pacno3naBarp kBajgpaTuyHyo (QyHKIUIO 10 (hopMyIie, MPUBOIUTH
MpUMEPbI KBaJIpaTUUHbBIX (PYHKIUN U3 peanbHOW KU3HM, (PU3UKH,
reOMEeTpUHU

Apudmerndeckast 1 reoMeTpudecKas Iporpeccuu

Pacno3naBath apu(pMeTHUECKyI0 U T€OMETPUUECKYIO MPOrpeccun
MIPU pa3HbIX croco0ax 3aJaHus

4.2

4.3

BrINoaHATE BRIUMCICHHS C MCTOJb30BaHUEM (OPMYJ n-TO WICHA
apuQMeTHIEeCKON U TeOMETPUUYECKON MPOTPECCHIA, CYMMBI TIEPBBIX
N YWICHOB

I/I306pa)I(aTI> YJICHBI IIOCJIICAOBATCIIBHOCTHU TOYKaMH Ha
KOOp)II/IHaTHOfI IIJIOCKOCTHU

4.4

Pemiats 3amaun, CBA3aHHBIE C YUNCIOBBIMU TIOCJIEI0BATEIbHOCTSMH,
B TOM 4YHUCIIE 33Ja4d U3 pEaJbHOM KU3HU (C MCIOIb30BAHUEM
KaJIbKYJISITOPa, IU(PPOBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KJIIACC
Kon IIpoBepsiemMblii 3J1eMeHT coep:KaHust
1 Uucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U I€CATUYHBIE, IEPEXO OT OAHON (POPMBI 3aTTUCH
1.1 npobeit k apyroil. IloHsATHE pallMOHAIBLHOTO YMCIA, 3allUCh, CPAaBHEHHE,
YHOPSJOYMBAaHUE PALIMOHATIBHBIX YHCET
12 Apudpmerndeckue AEUCTBUS C palMOHATIbHBIMU YnciaamMu. Pemenne 3anau
] U3 peaJIbHOM MPAaKTUKU Ha YacTH, Ha IpoOu
13 CremneHb ¢ HaTypaJbHBIM IMOKa3aTEJeM: OIpejAesieHue, Npeodpa3oBaHue
BBIpQ)KCHUI HAa OCHOBE OINPEIETICHHMS], 3aIIUCh OOJIBIINX YUCE
[TponieHTsI, 3anKCh MPOLIEHTOB B BUJIE ApOoOU U ApoOu B BUJE IPOLIEHTOB.
1.4 Tpu OCHOBHBIE 3aJayuM Ha MPOLEHTHI, PEIICHHE 3a7ady W3 pPealbHOU
IIPAKTUKH
15 IIpumeHeHre NPU3HAKOB JEIMMOCTH, Ppa3JIOKEHHE HAa MHOXKUTEIH
HaTypaJbHBIX YHACET
16 PeanpHble 3aBUCMMOCTM, B TOM 4HClIe TMpsMas M oOpaTHas
IPONOPLIHOHAIBHOCTH
2 AnrebpandecKkue BhIpaKCHUS
71 IlepemMeHHbBIE, YHUCIOBOE 3HAYECHUE BBIPAXKEHHUS C IEPEMEHHOU.
JlonmycTuMble 3Ha4Y€HUs IEPEMEHHBIX
29 [IpencraBneHne 3aBUCHMOCTH MEXAY BEIMYMHAMHU B BHAE (POPMYIIHI.
' Breruucnenus no ¢hopmynam
73 [IpeoGpa3oBaHre OYKBEHHBIX BBIPAXXEHUH, TOXKJIECTBEHHO paBHBIC
BBIPAKEHUS
24 CBoiiCTBa CTENEHU C HATYpaJIbHBIM MOKa3aTelIeM
)5 Opnounensl u  MHorouwieHsl. CreneHb MHorowieHa. (CroskeHue,
BbIUUTAHUE, YMHOKEHNE MHOT'OUYJICHOB
@opMyJibl COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl W KBajpar
2.6 paszHocTH. PopMyna pa3HOCTH KBaJapaToB. Pa3iioxkeHre MHOTOWIEHOB Ha
MHOKUTEIH
3 YpaBHeHUs
31 VYpaBHeHUE, KOpEHb YPaBHEHUA, NpaBuia npeoOpa3oBaHusl ypaBHEHMUS,
PaBHOCWJIBHOCTh YPaBHEHUM
39 JIuHeiHoEe ypaBHEHHE C O,Z\I’HOI‘/JI HepeMeHHgﬁ, YUCJI0 KOPHEN JTMHEWHOIO
YPaBHEHMSI, pEIICHUE JTUHENHBIX YPAaBHEHUI
33 CocraBnenue ypaBHeHI:Iﬁ 0 YCJIOBUIO 3a/1auu. Pelienue TeKCTOBbIX 3a1a4
C TIOMOIIbIO YPAaBHEHUI
34 JluneitHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMH U €T0 rpauK




CucreMa JByX JIMHEHHBIX YPaBHEHHUH C JABYMs IIEpEMEHHbIMU. PerieHue

35 CUCTEM YpaBHEHUU crnocoOoM nojacTaHOBKHU. Ilpumepsl pemieHus
TEKCTOBBIX 33/1a4 C IIOMOILBIO CUCTEM YPABHEHUI
4 Koopaunatse! 1 rpaduku. yHKIuN
4.1 Koopaunara Touku Ha npsiMoit
49 Yucnoseie TIPOMEZY TKH. Paccrosstnne Mexay IByMs — TOYKaMHu
KOOPJAMHATHOU MPSIMOM
43 [IpsamoyronbHas CHCTEMa KOOPANHAT, OCH Ox u Oy. Abcicca v oparHaTa
TOYKHM Ha KOOPJUHATHOM INIOCKOCTH
44 [Tpumepsl rpavq)HKOB, 3aaHHbIX (opMyIamMu. YTeHne rpaguKoB peaabHbIX
3aBUCUMOCTEN
4.5 [Tonsitne @yukiuu. ['paguk pynkunu. ColicTBa QyHKIMIMA
4.6 Jluneitnas ¢pynkuus, e€ rpapuk. ['paduk pyHkmum y = [X|
47 Fpacblxlqecime pELICHUE JIMHEWHBIX YPAaBHEHUW M CHUCTEM JIMHEHHBIX
YPaBHEHH
8 KUIACC
Kona IIpoBepsieMbIii 3J1IEMEHT COEPKAHUSA
1 Yucina 1 BEIYUCIICHHUS
11 KBanparaelii kopeHb 3 umcia. [loHsTHe 00 HMpparMoHAIBPHOM YHCIIC.
JlecsiTUuHbIe MPUOIMKEHUS MPPALMOHAIBHBIX YUCE
CpolicTBa apu@MeTHUECKMX KBaJpaTHBIX KOpHEW M UX NPUMEHEHUE K
1.2 npeoOpa3zoBaHMIO YU CIIOBBIX BBIPAKEHUI U BBIYHCIICHUSIM.
JIeHCTBUTEIIBHBIE YUCIa
13 Crenenp ¢ nenbiM nokazareneMm u e€ cpoiicTBa. CTaHaapTHas 3aIlnch
gucia
2 AnreGpanueckuie BbIpakKeHHUsI
71 KBagpatHelii TpE€xuieH, pas3ioKEHHE KBAJAPATHOIO TPEXWIEHA Ha
MHOKHTEIHN
2.2 Anrebpandeckas qpo0b. OCHOBHOE CBOICTBO anredpanydeckoil 1poou
2.3 Crnoxenue, BRBIYUTaHUE, YMHOKEHUE, JIEJICHNE alreOpandecKkux apooei
24 PannoHasibHbIE BBIpAaXEHUS U MX IPEOOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpatnoe ypaBHeHue, (opmyna KOpHEH KBagpaTHOTO YypaBHEHUS.
Teopema Buera
3.2 Pemenue ypaBHeHuUM, CBOAAIIUXCS K JIMHEWHBIM U KBAJPATHBIM
3.3 [Ipocreiime 1poOHO-pallnOHANIbHBIE YpaBHEHUS




I'padmueckas wHTEpHIpeTalsl ypaBHEHWH C JBYMs TEPEMEHHBIMH U
34 CUCTEM JIMHEWHBIX YpPaBHEHMM C JByMs nepeMeHHbIMU. [Ipumepsl
pELIeHUsl CUCTEM HEJIMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
3.5 Pemenmne TeKCTOBBIX 3324 alre0Opanueckum crnocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HOM IEPEMEHHOMN
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEpAaBEHCTBA C OJTHOU IIEPEMEHHOU
3.10 CucTeMbl TUHEMHBIX HEPABEHCTB C OJHOM MEPEeMEHHOMN
4 OyHKIUU
41 [Tonsitne Qyukuun. OO6nacTe omnpeAeNeHus U MHOXECTBO 3HAUYCHUU
' ¢dbyukuu. CriocoOsl 3aganus GyHKIHI
4.2 ['paduk pynkiuu. Yrenne cBoCTB GyHKIMHU 10 €€ rpaduKy
4.3 [Tpumepsl rpadukoB GYHKINH, OTPAKAIOIIUX PEATbHBIC MTPOIIECCHI
44 OYHKIUM, OMUCHIBAIONIUE MPSAMYIO U OOpaTHYI MNPOMOPLIHUOHATIBHBIE
3aBUCUMOCTH, UX IpaQuKu
4.5 OyHKIUH y =x? y = X7
4.6 Oyuknun y = [x, y = |x|
4.7 I'padpuyeckoe pemeHne ypaBHEHHH U CUCTEM ypaBHEHUIN
9 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA
1 Hucna v BBIUKCICHUS
L1 PanmonanbHple uncna, UppaMoHaIbHbIC YHCIIa, KOHEUYHbIE U OECKOHEYHBIE
) NECATUYHBIE IPOOH
MHOX€ECTBO JEHUCTBUTEIBHBIX YHCEN, JCUCTBUTENIbHBIE YHCIA Kak
10 OECKOHEUHBIC ACCATHIHEI npo6u. BzaumHO onHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JCHCTBUTEIBHBIX YHUCET M KOOPAMHATHOW MPSAMOIL.
CpaBHeHUE ACHCTBUTEIBHBIX YHUCEI
1.3 ApudmeTnieckue NeUCTBHs C NEHCTBUTEIHHBIMU YHCIIAMA
Wsmepenus, mpuOmmkeHus, OleHKH. Pa3mMepbl OOBEKTOB OKPYKAIOIIETO
14 MHUpa, IJIUTEIBHOCTh TMPOIIECCOB B OKpyXkaromemM mupe. [Ipubmmkénnoe
' 3HAQYCHHE BEJIWYUHBI, TOYHOCTHh mpubImkeHus. OKpyrJIeHue YHCel.
IIpukuaka u OLleHKA pe3yJIbTaTOB BBIYUCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMs C OJTHON IEPEMEHHOMN
2.2 JIuneliHoe ypaBHeHUeE. PeleHne ypaBHEHNH, CBOISAIINXCS K JINHEUHBIM
2.3 KBagpartnoe ypaBHeHue. Pelienre ypaBHEHUH, CBOAAIIMXCS K KBAJPATHBIM




bukBanpatHoe ypaBHeHue. I[Ipumepsl pemeHus ypaBHEHMM TPETbEH U

24 YeTBEPTOM CTENMEHEN Pa3JI0KEHUEM HA MHOKHUTEIN

2.5 Pemenue 1poOHO-pallnOHAIBHBIX YPaBHEHUI

2.6 CucreMbl ypaBHEHU I

2.7 VYpaBHEHHE C 1BYMS IEPEMEHHBIMU U €T0 TpaduK

2.8 Pemenne cucrem IByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

29 PemeHvI/Ie CHUCTEM JIBYX YPaBHECHHM, OJJTHO U3 KOTOPBIX JIMHEMHOE, a APYroe —
BTOPOM CTENIEHH

2.10  TI'paduueckas MHTEpIpETALNS CUCTEMbI YpaBHEHUH C IByMsl IEpEMEHHBIMU

2.11  Pemrenue TEKCTOBBIX 3a7a4 anreOpandeckuM crocooom

2.12  YwucioBbie HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemienue nuHEHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU

2.14  PelieHue CUCTEM JIMHEWHBIX HEPABEHCTB C OJTHOM IEPEMEHHOMN

2.15 = KBagparHble HEpaBeHCTBa

16 I'padmueckas uHTEpHpeTalis HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS
MepEMEHHBIMU

3 QyHKINAA

31 KBagpatuunas Qynkuus, e€ rpapuk u cpoiictBa. Ilapabona, koopauHaThI
BEPIIMHBI Tapa0oJIbl, OCh CAMMETPUHU MapadoJIbl

3.2 I'paduku QyHkimit y=kx, y=kx+b 1 ux cBoiicTpa

3.3 I'paduku Qyskimit y=k/x, y = x> 1 uX cBOMCTBa

34 I'paduku QyHKIMiT , ¥ UX CBOWCTBA

4 YucoBele OCIIEI0BATENBHOCTH

Omnpeznenenne W CrIocoObl 3a/JaHUSl YHUCIOBBIX IOCIEAOBATEIBHOCTEH.

4.1 3aaHue Mocjae10BaTeIbHOCTU PEKYPPEHTHON (opMysiol u Gopmysioil n-ro
YJIeHa

49 Apudmernueckas mporpeccus. Dopmynsl n-ro uieHa apudmeTHUeCKOU
IIPOrPECCHHU, CYMMBI IIEPBBIX /1 WIEHOB

43 I'eomerpuueckas mnporpeccus. P@OpMyJibl 7-TO 4YJI€HA T€OMETPUYECKOU
MIPOrPECCUr, CyMMbI IIEPBBIX /1 YICHOB
N306paxkeHne 4ieHOB apuPMETHUECKOW M TeOMETPUYECKOW Mporpeccuit

4.4 TOYKaAMU Ha KOOPJMHATHOM IJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHUUAIBHBIN
pocT

4.5 CI10KHbI€ POLIEHTHI




IMPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NPOBEePsAEMOro
TpeOOBAHUSA

IIposepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHO MPOrPaMMbl OCHOBHOTO
o0mero odopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSAMU: MHOXXECTBO, IOJIMHOXECTBO,
olepanyuy HaJl MHOKECTBAMM; YMEHHUE OINEPUPOBATH MOHITHIMMU:
rpa¢, cBsI3HBIN rpad, JepeBo, UK, IPUMEHATh UX MPHU PEIICHUU
3a/la4; yMEHHE UCIOJIb30BaTh TIpadUyecKkoe IMpeacTaBlICHUE
MHOJKECTB [UIsl ONHMCAaHUs pEalbHBIX MPOLECCOB U SIBICHUM, NPU
PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB

VYMenue ONnCpupoBaTh MOHATHAMHU: ONPCACICHUC, aKCHOMa,
TCOpEMaA, AOKA3ATCIILCTBO, YMCHHC PACIIO3HABATL HCTHHHBIC H
JIOJKHBIC BBICKA3bIBAHUA, IMPHUBOJINUTL IMPHUMCEPBI U KOHTPIIPUMCPHI,
CTPOUTDL BBICKA3bIBAHUA U OTPHULIAHUSA BBICKA3bIBAaHU U

YMeHue onepupoBaTh MOHATUSIMU: HATYPAIbHOE YUCIIO, POCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypPaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1I€JI0€ YUCII0, MOAYJIb Ynciia, OOBIKHOBEHHAs! Ipo0h U
JecATUYHAs P00k, CTAaHAAPTHBIA BU YMCIIA, PAIIHOHATIBLHOE YHCIIO,
UPpAIMOHAIEHOE YHCIIO, apu(PMETHYCCKUA KBaJpaTHBIH KOPEHB;
yMEHUE BBIMOJHATH JCHCTBUSA C YHCJIaMH, CpPaBHUBATh W
YIOPS0YMBATh YUCIA, MPEJACTABIATh YMCIa Ha KOOPJIWHATHOMN
MPSIMOM, OKPYTJISATH YMCIIA, YMEHHE JeNIaTh MPUKUIKY U OLEHKY
pe3yJibTaTa BHIYUCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETIEHB C LEJIBIM [TOKa3aTelIeM,
apupMeTHUECKHit KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anreOpamdeckas JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HATYpaJbHOM CTENEHH OOJbIIe EIUHMIIBI; YMEHHE BBIIOIHATH
pacuétel mo ¢dopmynam, MnpeoOpa3oBaHUsA LEIbIX, JIpPOOHO-
palMOHAIBHBIX BHIPAYKEHUH U BHIPAKEHHM C KOPHAMH, Pa3iokKeHHUE
MHOTOYJIeHA Ha MHOXKMUTEIH, B TOM YHCIIE C HCIOJIb30BaHUEM
(bopMyJ pa3HOCTH KBaIPaTOB U KBaJpaTa CYMMBbI U Pa3HOCTH

YMeHue OonepupoBarb IMOHATHUAMH: YHCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHUE pellaTh JUHEUHBIE U
KBaJI[paTHbIE YpaBHEHHS, JPOOHO-pAllMOHATbHBIC YpaBHEHUS C
OJIHOM IIEpEMEHHOM, CHUCTEMbl JBYX JMHEWHBIX YpaBHECHUH,
JWHEWHBIE HEPABEHCTBA M MX CUCTEMBI, KBaJpaTHbIE M JPOOHO-
palOHAJIbHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHUCIE
IIPY PELICHNH 337a4 U3 JPYTUuX NPEeIMETOB U MPAKTUYECKUX 3a4a4;
YMEHHUE HCIOJb30BaTh KOOPAUHATHYIO NMPAMYIO U KOOPAUHATHYIO




IJIOCKOCTh /ISl M300pakKeH!s pelieHni ypaBHEHUI, HEPABEHCTB U
CHUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (yHKUUSA, Tpaduk (QyHKLIHH,
HYJTU (QYHKIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusi, yObIBaHHS, HanOOJbIIEe W HANMEHBIIEEC 3HAYCHUS
(GyHKUIMK;  yYMEHHE  ONEpUpOBaTh  MOHATHUAMM:  TpsiMast
MPONOPIMOHANBHOCTD,  JUHEWHAass  (QyHKIUS, KBaJpaTUIHAS
dbyHKIMA, 0OpaTHasS MPOMOPIMOHATILHOCTD, Tapaboia, runepoora;
yMEHHE CTPOUThH Irpa@uKu (QYHKIMI, UCTIOIB30BaTh TpaduKu AJIs
OTIpEeNIeTICHNsI CBOMCTB MPOILIECCOB W 3aBHCHUMOCTEH, JJISI PEIICHHS
3a/1a4y U3 JPYyrux y4eOHBIX MMPEAMETOB U PEAIbHON KU3HU; YMEHUE
BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKAY BETMUYMHAMHA

YMeHue  onepupoBaTh  MOHATUSIMHU:  IOCJEI0BATEIbHOCTb,
apupmMeTnyeckas U TeOMETpHuYecKas NpPOTPEecCUd; YMEHHue
HCIIOJIb30BAaTh CBOWCTBA IMOCJIEI0BATEIBHOCTEN, (POPMYJIIBI CYMMBI
1 00I1IeT0 YIeHa MPU PELIeHUH 33]1a4, B TOM YHCJIIE 3a/1a4 U3 APYTrUxX
yueOHBIX IPEIMETOB U pealbHOM KU3HU

YMeHue pemaTh 3a/1a4d pa3HbIX TUIIOB (B TOM YUCIIE HA IPOLEHTHI,
JOJIM U YacTH, ABWKEHHE, paboTy, IIEHy TOBApOB M CTOMMOCTH
HNOKYIIOK M YCIyI, HaJOrM, 3aJaud U3 O0OJacTH yIpaBICHUS
JUYHBIMU W CEMEHHBbIMU (UHAHCAMM); YMEHHE COCTaBIAThH
BBIDAKCHUS, YPABHEHUs, HEPABCHCTBA U CUCTEMBI I10 YCJIIOBHIO
3aJa4d, MUCCIEAOBAaTh IIOJYy4EHHOE pELICHWE U  OLICHUBATh
MPaBAOINOA00HOCTD MOJIYYEHHBIX PE3YIbTATOB

YMeHue omnepupoBaThb NOHATUAMH: (QUIYpa, TOYKA, OTPE3OK,
npsimasi, Jyd, JIOMaHas, Yyrojd, MHOTOYI'OJIbHUK, TpPEyTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHMI TPEyrOJIbHUKH,
OpSMOYTOJIbHBIN TPEYroJbHUK, MeIuaHa, OMCCeKTpuca U BBICOTA
TPEYrOJbHUKA, YETHIPEXYTONBHUK, MapajuiesiorpamMm, pomo,
NpSIMOYTOJIBHUK,  KBapaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamu;
yMEHHE pelaTh 3aJ1a4, B TOM YKCJIE U3 MOBCEIHEBHOM KU3HU, HA
HaXO0XJEHUE TEOMETPUYECKUX BEIMYMH C  I[PUMEHEHUEM
U3YYEHHBIX CBOMCTB (puryp u ¢aktoB

10
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YMeHue onepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYp, PAaBEHCTBO
TPEYTrOJIbHUKOB; IAPAUIEIBbHOCTD U NEPIEHIUKYJIIIPHOCTD MPSAMBIX,
yroJl MEXJAy MNpSMbIMH, NEPHEHIUKYJSAP, HAKJIOHHAs, MPOEKLHUA,
nonobue  Quryp, mMOAOOHBIE  TPEYrOJbHUKH, CHUMMETPUS
OTHOCHUTEJIBHO TOUKH U MPSIMO; YMEHHUE PACIIO3HABATh PABEHCTBO,
CUMMETpUIO M moaobue  ¢uryp, mNapajieNbHOCTh U
NEPHEHIUKYJIISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MHUPE

YMeHue onepupoBaTh IMOHATUSAMU: JUIMHA, PACCTOSHUE, YIOJI
(BenMumHa yTia, CUHYC U KOCHHYC yTIJla TPEYroJbHUKA), IOLIab;
yMEHHE OILICHMBAaTh pa3Mepbl MpPEAMETOB U OOBEKTOB B
OKPYXaIOUIEM MHUPE; YMEHUE NPUMEHATh (POPMYJIbl IEPUMETPA U
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14

15

IUIOLAAM MHOTOYI'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIA/IX
Kpyra, o0beMa MpPsAMOYIOJIbHOIO IapajuleNeNuea; yMEHHE
IPUMEHSTh IPU3HAKN PABEHCTBA TPEYTOJIIBHUKOB, TEOPEMY O CyMME
YIJIOB TpeyrojibHUKa, Teopemy lludaropa, Tpuronomerpuyeckue
COOTHOILIEHUS Il BBIYUCIICHHUS JUIMH, PACCTOSHUMN, IUIONIaIeH

YMenue wu3zo0pakaTh IUIOCKHE QUTYpPHl M UX KOMOWHAIIMH,
MIPOCTPAHCTBEHHbIE (PUTYPBl OT PYKH, C THOMOIIbI YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU
CUMBOJIBHOMY OIIMCAHUIO

YMeHue OmnepupoBaTb IOHATUAMH: IPAMOYIOJBbHAs CUCTEMA
KOOpAMHAT; KOOPAWUHATBI TOYKH, BEKTOpP, CyYMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpa Ha 4YHUCJIO, CKaJsIpHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl W KOOPAHWHATHI MJIS
IIPEICTABJICHUA JAHHBIX U PELICHM 3a/1a4, B TOM YUCJIEC U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue omnepupoBaTh MNOHATHSIMH: CTOJOMKOBBIE W KPYTOBBIE
auarpaMMbl, TaOMUIBI, CpeaHee apUPpMETHYEecKoe, MEAHaHa,
HanOoJIplIIee U HAMMEHbIIIee 3HaYeHMsI, pa3Max YHUCIOBOTO Habopa;
YMEHUE U3BJI€KaTb, WHTEPIPETUPOBATH M MPeoOpPa3OBHIBATH
UHpOpMaINIO, NMPEACTAaBICHHYI0 B TaOIMIAX U Ha Juarpammax,
OTpakarollylo CBOICTBA U XapaKTEPUCTUKH PEAIbHBIX MPOIIECCOB U
ABJICHUW; YMEHHE pACIIO3HABaThb W3MEHUUBBIE BEJIWYUHBI B
OKPYXaIOLIEM MHUPE

YMeHue onepupoBaTh NOHATUSMMU: CIyYailHBIN OMBIT (CIy4aiHbIMA
AKCTIEPUMEHT), AJEMEHTAPHOE COOBITHE (dIEMEHTAPHBIM HCXO.)
CIIy4aifHOT'O OTbITa, CIydailHOE COOBITHE, BEPOSITHOCTh COOBITHS;
yMEHHE HAXOJIUTh BEPOSTHOCTH CIyYaWHBIX COOBITHI B OMBITaxc
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMH COOBITUSIMH;, YMEHUE PEIIATh
3a/1a4yil METOJIOM OPraHW30BaHHOTO Nepedopa 1 ¢ UCIOIb30BaHUEM
MpaBujia YMHOXKEHHUS; YMEHHUE OLICHUBATh BEPOSATHOCTH PEATbHBIX
COOBITHIA U SIBJICHUH, TOHUMATh POJIb IPAKTUIECKHU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHUCEI U €r0 POJIbI0 B MACCOBBIX SIBIICHUSIX
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YMeHnue BeIOMpaTh NOAXOASAIINNA N3YUEHHBIH METOJI AJIsl pEeLIeHUs
3a/1a4d, IPUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IpUPOJE MW IKU3HHM, DPACIO3HABaThb IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B HCKYCCTBE, ONHCHIBATH OTIEIbHBIC BBIIAKOLIUECS
PEe3yJbTaThI, IOJIyYEHHBIE B XO/I€ Pa3BUTUS MATEMAaTUKHU KaK HAYKH,
IPUBOAUTH MPUMEPHI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPHUH




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO
MATEMATHUKE

Kon

IIpoBepsieMbIii 3J1IeMEHT COEePKAHUSA

1 Yucia v BEIYUCIIEHUS
1.1 Hatypanbhble u nensle yrcina. [Ipu3Haku A1eIMMOCTH LETIBIX YUCEIl
12 OOBIKHOBEHHbIE W  JECATUYHBIE JpOOM, TPOLEHThl, OECKOHEUHbIE
MepUuoANYECcKue Apoou
13 PannonanbHble uyucia. ApupMETHUYECKHE ONEpAlMM C palUdOHAIbHBIMU
qUCIaMU
14 JlelicTBUTENbHBIE Ycia. ApupMETHUECKHE ONEpaluU C IeHCTBUTEIbHBIMU
YHUCIaMU
15 [Tpubnuxénnbie BHIYMCIICHNA, NPaBUIa OKPYIVIEHNA, NPUKUAKA U OLEHKA
pe3ynbTaTa BHIYMCICHUN
2 AnreGpanueckuie BoIpaXeHHs
2.1 BykBeHHbIE BbIpakeHUs (BbIpayKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM nokasareiaeM. CTENeHb ¢ palMOHATBHBIM MOKa3aTeNIeM.
CaoiicTBa cTeneHu
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
75 Apudmerndeckuit KOPEHb HaTypaJbHOU CTETICHU. JevicTBusic
apupMeTHUYEeCKUMH KOPHSIMH HAaTypaJbHOU CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA
31 Lensie ijlpo6Ho-pauH0HaanHe ypaBHeHHUsl. CUCTEMBI U COBOKYIHOCTH
YPaBHEHMI
39 Ienbie u apoOHO-palioHaNbHbIEe HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
HEPAaBEHCTB
3.3 Pemenue TekCTOBBIX 3a/1a4
4 YucoBble OCIIET0BATENBHOCTH
4.1 ITocnenoBaTeaLHOCTH, CIIOCOORI 3aJaHUS TTOCIEI0BATEILHOCTEN
49 Apudmerndeckass u reomerpuyeckas mnporpeccuu. Dopmyna CIOXKHBIX
MIPOLIEHTOB
5 QyHKINUH
OyHkusa, crnocobbl 3amaHus QyHkuuu. ['paduk dynkumn. OOnacTh
ONpeNeNeHuss W MHOXKECTBO 3HaueHH ¢yHkuuu. Hymm ¢yHkmmm.
5.1. [IpoMeKyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHUMYMBI GyHKIMUA. Hanbosbiee 1 HauMeHbIIee 3HaYCHHE
(GYHKIMU HA TPOMEXYTKE
6 KoopaunaTel Ha psiMOii U MIIOCKOCTH
6.1 KoopaunaTtHas npsamast
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH




I'eomeTpus

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

['eomeTpuueckue GUrypsl U UX CBONCTBA
Tpeyrosnbauk

MHOroyTroapHUKH

OKpy’>KHOCTb M KpyT

N3mepeHne reoMeTpruuecKiX BETUYHH
BekTops! Ha I0CKOCTH

BepositHOCTh M cTaTucTHKA
OnucaTtenbHas CTaTUCTUKA
BepostHOCTB

KomOunaropuka

MHoxecTBa

['padbr




YYEBHO-METOJAYECKOE OBECITEYEHUE OBPA3OBATEJLHOT'O
MMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Maremaruka. Anrebpa: 7-it kimacc: 6a30Bbli ypoBeHb: yueOHUK, 7 kiacc/ MakapbrueB
0.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pea. Tensikosckoro C.A.,
Axk1monepHoe obmectBo «M3narensctBo «IIpocsenienner

2. Marematuka. Anrebpa: 8- kiiacc: 0a30BbIi YpOBEHb: YUCOHHK, § Kiacc/
Makapsrues 10.H., Mungtok H.I'., HemikoB K.W. u apyrue; noxa pen. TeasskoBCKOTro
C.A., AkuuonepHoe o6mectBo «M3narensctBo «IIpocBemienne»

3. Marematuka. Anredpa: 9-i kiacc: 6a30BBIM YpOBEHb: YUeOHUK, 9 Kacc/
Makapsrues FO.H., Munatok H.I'., Hemmkos K.W. u npyrue; nox pea. TensakoBckoro
C.A., AkuuonepHoe o6mectBo «M3narenbctBo «IIpocBemienne»

4. Makapsrues 1O. H., Munatok H. I'., Hemikos K. U. u ap. MaTtemaTtuka. Anre6pa. 7
KJacc. YryOn€HHBIN ypoBeHb. YueOHoe mocodue. AKIIMOHEpHOE 00111eCTBO
«M3narensctBO «IIpocBerieHner

5. Makapsrues 1O. H., Munatok H. I'., Hemkos K. U. u ap. Marematuka. Anreopa. 8
KJ1acc. YrinyOnE€HHbIN YpOBEHb. YueOHoe mocodue. AKIIMOHEPHOE O0IIECTBO
«M3narensctBO «IIpocBernieHner

6. Makapsiues 1O. H., Munmiok H. I'., Hemkos K. U. u np. Martemartuka. Anre6pa. 9
KJacc. YriuyOnE€HHbIN YpOBEHb. YueOHoe mocodue. AKIIMOHEPHOE O0IIECTBO
«3marensctBO «IIpocBemienue»

METOIANUYECKHUE MATEPUAJIBI JJISd YUUTEJIS

1. Meroauyeckoe mocodue K mpeAMETHOM JIMHUK Y4eOHUKOB 1o anreope 0. H.
Makapsruesa, H. I'. Munniok, K. 1. HemkoBa u ap. Maremaruka. Anrebpa 7-9 kiacchl.
bazoBblii ypoBeHb. AkninonepHoe obmiectBo «M3narenbectBo «lIpocBenieHues

2. Marematuka. Anre6pa. 7-9 knaccel. YnyOn€HHbIN ypoBeHb. MeToau4eckoe
nocobue s yuutens. AKiponepHoe o6mectBo «M3natenberBo «IIpocsenienner

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. http://school-collektion.edu/ru, «Enunas komuiekus uudpoBbIX 00pa30oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEqunoe okHO ocTyna K 00pa3oBaTeIbHBIM PeCypcam»

3. http://fcior.edu.ru, http://eor.edu.ru, «PenepanbHblii HEHTP HHPOPMALIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Katanor yueOHbIX U3JaHU, 2IIEKTPOHHOTO 000PYAOBaHUS
U DJIEKTPOHHBIX 00Pa30BaTeNIbHBIX PECYPCOB JJisi 001Iero o0pa3oBaHus

5. http://www .portalschool.ru, IlIkonbHbII mopTa

6. http://www.ict.edu.ru, ®enepansubiii nopran «upopmamonHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH B 00pa30BaHUI

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka [Ipocsemenus

8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,



O6pa3zoBapuym
9. https://resh.edu.ru/subject/7/1/, Poccuiickas 31neKTpoHHas IIKOJIa
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