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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBI€TCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETo
oOpa3oBaHUs: OHAa O0ECTIeUnBaET U3YUCHHE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOrOo, TaK U TyMAaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMs U B MOBCEAHEBHOM Xn3HU. Pa3BuTHe y o0yuaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYIIHOCTH aJreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUsI MAaTeMaTHIECKOM HAYKOM SIBICHUH U MPOIIECCOB
B MPUPOAE W OOIINECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aIalTallii B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenuwe anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJI0]aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIJICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBHS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OCBOEHUE Kypca anredpbl 00ecrneunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS! OOYYalOIUXCSA: OHU WCIOJIB3YIOT J€AyKTUBHBIC WU
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIHio, abcTparnpoBanue u
agamornto.  OOydeHume  anreOpe  mpeamnojiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITENIbHON ~ J1eATEIBbHOCTH OOYyYalolUXCsl, IMOATOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aleil 1esTeIbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01mero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
TuHAH: «YucTaa U BRIYHCICHUSY, «ANreOpandeckie BBIPAKCHU», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkumm». Kaxkmas W3 3TUX COAepIKaTeIbHO-METOIMYECKUX
JWHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aNMOICHUCTBYS C
IpYyTHMH €r0 JHHHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaromuMcs
NPUXOJIUTCSL JIOTHYECKH PACCyKIaTh, MCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ ATHM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYSHBI
HEKOTOpPhIE€ OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeiax
MaTEMaTUYECKOTo 00pa30BaHUS U CIIOCOOCTBYIOIIUE OBIAJACHHUIO O0YJarONUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Y4eOHOTO Kypca «AnredOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepkanrie JmHUU «YuClia W BBIYUCICHUS» CIY)KUT OCHOBOW ISt
JaIbHEUIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaIOUTUXCS
JIOTUYECKOTO MBIIUICHHUsS, JOPMUPOBAHUIO YMEHHS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O 4YKCJE HAa ypPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHUS
CBSI3aHO C PAIMOHATBHBIMU M HMPPANUOHAIBHBIMH YHUCIaMH, (HOpPMUPOBAHUEM



IPEACTABICHUA O JEHUCTBUTEILHOM YHCJE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUA — «AJTeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Yy OOyUarOLIUXCS
MaTEMaTUYECKOIo ammnapara, HeoOXOJUMOTro Hjsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 00mIero o0pa3oBaHUA Y4eOHBIM MaTepuall TPYHIHPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTHUKU Kak
A3bIKa ISl TOCTPOEHUS] MaTeMAaTUYECKUX MOJENEH, OINUCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAST TaKxKe
JanbHeWIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OpPMATHKH, U OBJAJCHUE HAaBBIKAMH
JNEeAyKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHne CUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue (pyHKIIMOHATBHO-TpA(UIECKON JIMHUU HALIEJICHO Ha MOJyYCHHE
0o0y4aromuMuUCs 3HAaHUN 0 (PYHKUMAX KaKk BaKHEHIEH MaTeMaTH4eCKOW MOJENH
JUIS OTIMCAHUS M UCCIIEIOBAHMs Pa3HOOOPA3HBIX MPOILECCOB U ABJICHUHN B MPHUPOJIE
u obuectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXcCs
YMEHHMsI UCTOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKJIan B (OPMHUPOBAHUE
NpEeCTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU HUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kkjaccax wu3ydaercs Yy4deOHBIH Kypc
«Anrebdpa», KOTOPbIH BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJAEpPIKAHUS:
«Yucna W BBIUUCIEHUA», «AIreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha u3yuenue yuebnoro xypca «Anredpa» orsoautcsa 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenw), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JAECATUYHBIC, NEPEXO] OT OJHOW (QOpPMBI 3alHUCH
npobeit k apyroi. lloHATHe palMOHAIBHOIO YHMCHA, 3alMcCh, CpPaBHEHUE,
yOOPSA0YMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JIeHCTBUSA €
palrOHAJIBHBIMUA YMCiIaMu. Pelenue 3aaad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpEeIeNeHHue, IMpeoOpa3oBaHUe
BBIPQKEHUI HA OCHOBE OIPEAEICHMs], 3auch 0oybMX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOH U ApoOH B BUJAE MPOLIEHTOB. TpH OCHOBHBIC 33a/la4H Ha
IIPOLICHTHI, PELICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLIHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCIOBOE 3HAYCHUE BBIPAXKECHMSI C NIEpEMEHHON. [JonmycTrMble
3HA4YEHMs NIEpeMEeHHBbIX. [IpencTaBieHne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucnenus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TpaBUia NpPeoOpa3oBaHUs CYMM U
IIPOM3BEICHUH, PaBUJjIa PACKPBITUS CKOOOK U IPUBEIECHUS OTOOHBIX ClIaraeMbiX.

CBONiCTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrouseHsl. CreneHp MHorouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTM KBaAparoB. PasmoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUS YypaBHEHMS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIIO KOPHEHW JIMHEMHOTO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBICHUE YpAaBHEHUH IO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C MOMOIIBI0 YPAaBHEHH.

JIuneiiHOe ypaBHEHHE C ABYMs NEPEMEHHBIMU U ero rpaguk. Cucrema 1ByX
JMHEWHBIX YPAaBHEHMM C JByMs NEPEMEHHBIMU. PernieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [IprMephl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHUCTEM ypaBHEHUM.

DyHKUUHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (pOpMyIaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue dynkuuu. [paduk
¢bynkuu. CpoiictBa ¢pynkuil. Jluneitnas ¢pynkuus, e€ rpadgux. I'paduk QyHnkunn
y = [x|. I'padpuueckoe pernieHne JIMHEWHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucnaa v BBIYMCICHUSA

KBanpatubiii kopenp u3 uucna. [loHstue 00 HppalMOHATBEHOM YHUCIHE.
JlecaTnaHbie TPUOTMKEHUS UpPAITMOHATBHBIX uncen. CBOWCTBA apu(METHIESCKUX
KBaIPATHBIX KOPHEW W MX MPUMEHEHUE K MTPEOOPA30BAHUIO YHCIIOBBIX BBIPAKECHUN
Y BBIUHMCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ UenbpIM OKa3aTeneM U e€ cporicTBa. CTaHaapTHAs 3alKUCh YUCa.

AnredOpanveckue BbIPAKEHUS

KBagpaTHbiii  TpEXuieH, pas3ioKEeHUE KBAJAPAaTHOTO  TpEXWieHa Ha
MHOKUTEU.

Anre6panueckas napoOb. OCHOBHOE CBOMICTBO anrebpanveckou ApoOwu.
CnoxxeHne, BBIYUTAHUE, YMHOXXCHHE, JCJICHHE anreOpandeckux JIpoOeH.
PanmonanbHblie BoIpaskeHUs U UX IPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMmyla KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOASAIIMXCA K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiime qpoOHO-palMOHAIbHbIE YPABHEHUS.

['padmueckas nHTEpHpeTaMs YPABHEHHUA C ABYMsI IEPEMEHHBIMU M CHUCTEM
JMHEWHBIX YPAaBHEHHW C JAByMs IepeMeHHbIMHU. lIpumepsl pemienus cucrem
HEJIMHEWMHBIX YPAaBHEHUU C IBYMs IEPEMEHHBIMU.

Perenue TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C ONHOM MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIUA

[Tonsitue ¢ynknuu. OOIacTb oOmpefeNeHuss U MHOXKECTBO 3HAYCHHI
¢bynkimn. CrnocoObl 3aaaHus PyHKIIHHN.



I'paduk ynkuuu. UYrenue cpoiictB (ynkumu mo e€ rpaduky. I[lpumeps
rpadukoB GYHKIMMA, OTPAXKAIOIINUX PeAIbHBIE TIPOLIECCHI.

@DyHKIMU, ONHUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOMOPIHMOHAIBHbBIE
3aBHCHUMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucsia ¥ BIYMCICHUSA

PanmonanpHple yncna, UppalMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuMeTndecKkue MAEUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIleM MHpE.

[TpubnmxkEéHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MPpUOIMKeHust. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHUE. Pellienrne ypaBHEHN M, CBOASAIIMNXCSA K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCA K KBAJAPATHBIM.
buxBanpatHoe ypaBHeHue. IIpuMepsl penieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-palMOHaNIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3ajad
aJreOpanyeckuM METO/I0M.

VYpaBHeHHne ¢ AByMs MEpeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil cteneHu. ['paduueckas
VHTEPIPETALAs] CUCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JIMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'papmueckas uHTEpHIpETalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMMU.

DyHKIUA

KBanpatnunas ¢yskuus, e€ rpaguk u cBoiictBa. [lapaGoma, koopauHATHI
BEpPILMHBI 1apadoIibl, 0Cb CAMMETPUHN NapaboJIbL.



I'padukn Gpyrxmmit: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.

Yucii0BbIe MOCTIECA0BATEILHOCTH H IPOIPECCHHU

[IoHsiTHE YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH
PEKyppEHTHOM (popMyIoit u HopMyIIoi #-ro diieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. QopMmyibl n-ro dieHa
apu(MEeTHYECKON U TEOMETPUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKOH U TE€OMETPUUYECKOW MpOrpeccHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTHU. JIMHEMHBIA U 3KCIIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHMsS MporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTCS:

1) narpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSAIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THUX
JOCTHKEHHUM B IPYTUX HAayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpaskJaHUHA U peajnu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKIAHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX IPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH NPAKTUYECKHUX 3aad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHENIHOW Mpo¢ecCHOHaIbHON
NESATEIIbHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOPOM H
HNOCTPOCHHUEM MHAUBUAYATIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXACHUHA, YMEHHIO BUJAETH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTallUEl B JIEATEIbBHOCTM HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IpEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak c@epbl 4YelOoBE4YEeCKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMAaTHYE€CKOM KyJbTYpPOH KaK CpelICTBOM
NO3HAHWA MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOTO 0J1ArONOTy YU

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEpPECax CBOErO
3I0pOBbsl, BEAEHUSA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COAIAaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHbIXA, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallME! Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIeHl cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) aganTanus K M3MEHAIMUMCS YCJOBMAM COUMAJIBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynupoBaTh UIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIICHUsT U ACUCTBUA, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

ba3oBble Jiornueckue aeiicTBHUA:
e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
0OBEKTOB, TMOHSTHH, OTHOIICHUH MEXIy IOHATHAMU, (POPMYIUPOBATH
ONpENeNCHUs]  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  MPU3HAK



KJIacCU(pUKALMK, OCHOBAHMUSA MJii OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATbh U  NPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENIbHbIE W OTPULIATEIbHBIC, €JUHHYHBIE, 4YacTHblE M 0OLIueE,
YCIIOBHBIE;

BBISIBJISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUM  JJIs  BBISBICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JieNaTh BBIBOJABI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUEHUH IO aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PakToB, BBICTpauBaThb AapryMEHTalUI0, MPUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOASIMNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOIIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOe, (HOpMUPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIUIO, MHEHHE;

NPOBOAUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUIaHY HECIIOKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHWE MO  YCTAaHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITENIEHO (POPMYIIHpPOBaTH 0OOOIIEHUS U BBIBOABI 110 Pe3yIbTaTaM
IPOBEAEHHOTO HAOMIONCHUSA, UCCIIEIOBaHMs, OLEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIU, ITaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IMIPEACTABICHHUS;



BbIOUpaTh (GopMy TMpeACTaBieHUs HHPOpPMAIMM U WIUTFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JIuarpaMMaMu, HHOM Trpadukod U uX
KOMOHHAIIUSIMU,;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM IO KPUTEPUSIM, IMPEATIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIpUHUMATh U (OPMYIHUPOBATh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U TETISIMU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
X0y peIIeHus 3a7]a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0J1¢ 00CY>KJ€HHs 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHBIE HA TIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaJIoTa, OOHApPYKUBATh PAa3IMYUEe M CXOJACTBO TMO3UIIHH, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,
OpEICTaBIsATh  PE3yNbTaThl  pEeHIeHHs  3a/Ja4yd,  SKCIEpUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3CHTAIlMU 1 0COOEHHOCTEH ayIuTOPHUH;
NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHAMBUAYAIbHONH pPalOOThl NpU pPEIICHUH YYEeOHBIX MaTeMaTUYECKUX
3a7ady;

NPUHUMATH 1€JIh COBMECTHOM JESATEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIINIO
COBMECTHOH pabOTHI, pacmpeaensaTh BUABI pabOT, IOTOBapUBATHCH,
00CYXKJIaTh TIPOIIECC U Pe3yIbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIbKHUX
JIIO/ICH;

y4yacTBOBaTh B TpPYNNoOBbIX (opMax paboTel (0oOcyxaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIC IITYPMBl W JPYTUE), BBIMIOJHATH CBOK YacTh
paboThI U KOOPIUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OLICHHBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMIM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHHS 3aJaud (WA €ro
4acTh), BHIOMpATh CIOCOO pEelIeHUs ¢ y4€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN ¢ YYETOM HOBOM MH(MOpMAIIHUH.

CaMOKOHTPO.HI), SMOIUOHAJIbHbIN HHTEIJIEKT:

BJIAJE€Th CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca |
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOU 3a/1a4H;



e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIPH DPELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENECTB, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JCATEIBHOCTU IOCTABICHHOU €U
U YCIIOBUSIM, OOBSICHATh IPUUYUHBI JTOCTHKEHUS WIN HETOCTUKEHUS LIEIH,
HaXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 7 Kjacce OOYyYArOMIMICS TOJYYHUT CICTYIOIIHNE
MpPEIMETHbIE PE3YJIbTATHI:

Yucnaa v BBIYMCICHUSA

BreimonHsaTh, coueTas yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuU(PMETHUECKUC
JIEHUCTBUS C PAIMOHAILHBIMU YHCIIAMH.

Haxomuth 3HaueHWs YHCTIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUM, COmep aIInX
OOBIKHOBEHHBIE U JACCSITUYHbBIE APOOH.

[lepexonuTe OT onHOM (POPMBI 3aMUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PAIMOHAJIbHBIE YHCIIA.

OKpyraars yucha.

BBIMOIHATE MPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUHN, OTICHKY 3HAUYCHUN
YUCJIOBBIX BBIPAXKEHUHN. BBHITONHATH NEHCTBUA CO CTETNCHSAMHU C HATYpPaJTbHBIMH
MOKa3aTeJIIMH.

[IpumMeHsATh  TpPU3HAKK  JCIMMOCTH, PpAa3IOXKEHUE HAa  MHOXKUTEIU
HATypaJTbHBIX YUCE.

Pemate mpakTUKO-OpHEHTHPOBAHHBIE 3a]a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYHMH, MPOTOPIMOHATBHOCTRIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pelleHUs 3a/lay ¢ Y4ETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcnonp30BaTh anreOpandecKyl0 TEPMUHOJIOTHIO M CUMBOJIMKY, TIPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepurarna.

Haxonuth 3HaueHus: OYyKBEHHBIX BBIPAKEHUM MNpPHU 3alaHHBIX 3HAYEHUSIX
NEPEMEHHBIX.

BremmonasaTe  mpeoOpa3oBaHWs — [ENOTO  BHIPAKEHHS B~ MHOTOWICH
MIPUBEJCHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbIMONHAT YyMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOrouJleHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIIbI KBaJIpaTa CYMMbI U KBaJipaTa pa3HOCTH.



OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUS 3a CKOOKM OOLIEr0 MHOMHUTENs, TPYNIUPOBKUA  CIIATa€MBbIX,
IpUMEHEHHUs (HOPMYI COKPAILEHHOTO YMHOKEHUSI.

[IpumeHsTh nMpeoOpa3oBaHUsi MHOTOUWICHOB JJIs pEUICHUs Pa3IMYHBIX 3a/1a4
13 MaTEMATHKU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMHU IIOKA3aTEISAMM IS
peoOpa30BaHUs BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiary nuHElHBIE ypaBHEHUsS C OJIHOM IIEPEMEHHOW, NMPUMEHSSA MpaBuia
nepexo/ia OT UCXOAHOTO YPAaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABiseTcs
JIX YUCJI0 KOPHEM YPaBHEHHS.

[TpumensaTs rpaduveckre METObI PU PELICHUU JTUHEHHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SABISIIOUIMXCS PEHICHHEM JHUHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPAWHATHOW IUIOCKOCTH Tpa(UK JIHUHEHMHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIB3YACh TpaduKOM, MPUBOAUTH MPUMEPHl PELICHUS
YPaBHEHMUS.

Pemars cuctembl ABYyX JNTMHENHBIX YPABHEHUN C IByMs IEPEMEHHBIMU, B TOM
yuclie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUI II0 YCJIOBHUIO 3aJladyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTyYEHHBIN pe3yJIbTaT.

DyHKUUHA

N300pakath HA KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aTaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anredpanvyeckoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATAM,
CTPOUTH rpapuKy JTUHEUHBIX QyHKIUH. CTpOoUTh rpaPuk QyHKIUHN Yy = [X|.

OnuceiBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHME, II€HA, KOJWUYECTBO, CTOUMOCTB,
POU3BOAUTEIIBHOCTD, BpEMsi, 00BEM PabOTHI.

Haxonuth 3HaueHre PyHKIMU 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpPeACTaBICHUS M aHAIM3a HMHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPa(UKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydarOmIMIiCS MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYUCICHUSA



Hcnonp30BaTh HadajgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
YHCell AJIsl CPAaBHEHUs, OKPYTJICHHS U BBIUMUCICHUM, N300paxaTh JeHCTBUTEIbHBIC
YUCJIa TOYKAMH Ha KOOPJAMHATHOU IPSMOU.

[TpumeHATh TOHATHE apU(PMETHUYECKOrO KBAaJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHH, MCIOJb3Yys IPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPIKAIIUMX KBAagpaTHbIE KOPHU, HCIIONIb3YS
CBOWCTBA KOPHEMN.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOILBIO JIECATUYHBIX
npo0eit u creneneit yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATP TMOHATHE CTENEHUM C LENbIM IIOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BBIPAXKEHUI, COAEPIKAIIMX CTENIEHH C LIETBIM MTOKa3aTeIeM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpPA30BaHUsl PALMOHAIbHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ICHCTBUHN Ha/l MHOTOWJIEHAMH U aare0panyecKuMu ApoOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTs mpeoOpa3zoBaHUs BbIPAKEHUH AJIs PEIICHUs PA3IUYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEAIBHOU IMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHbIE, KBAaJpaTHBIE YPABHEHUS W pPalMOHAJIbHBIE ypaBHEHUS,
CBOJAILIAECS K HUM, CHCTEMBI IByX YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJIE C IPUMEHEHNEM IrpaUuecKUX NPECTaBICHUN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUMN PELICHUs, €CIM MUMEET, TO CKOJBbKO, U
npouee).

[lepexomuTh OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ anrebpandeckoi
MOJENN C IIOMOLIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPaBHEHW,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJyYEHHBIN pe3yJIbTarT.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JUIA CPAaBHEHUs, OLICHKH,
pemaTh JUHEHWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CUCTEMBI, JABaTh
rpauyuecKkyr0 WILITIOCTPAIMI0 MHOXECTBA PpEHICHUH HEpPaBeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

ITonnMath ¥ KCHOJIB30BaTh (PYHKLIHMOHAJIBHBIE MOHATUS U S3bIK (TEPMHUHBI,
CHUMBOJIMYECKHE O00O03HAuYEHUs), OMNpENeNsaTh 3HaueHue (PYHKUMU IO 3HAUYEHUIO
apryMeHTa, OIpeesiTh CBOMCTBA (PYHKIUH MO €€ rpaduKy.

Ctpouts rpauky IeMEHTapHbIX (PYHKINN BUJA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, ONHCBIBAaTb CBOWCTBA JHCIOBOM
byHkuu 1o e€ rpaduky.



K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYUCICHUSA

CpaBHUBATH U YNIOPSAJ0YMBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

Boimonusate apudmMernyueckue ACUCTBUS €  pallMOHAIBHBIMH  YHMCIIAMH,
coyeTass YCTHbIE U TUCbMEHHBIE TMPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UppalMOHaIbHBIMU YUCTIAMHU.

HaxoauTe 3Ha4YeHUsT CTENEHEW C MEJbIMH TOKa3aTelsiMAU M KOPHEH,
BBIYUCIISATh 3HAYEHUS YMCIIOBBIX BBIPAKEHHI.

OKpyrJisiTh JI€UCTBUTEIBHBIE YHCJA, BBINOJIHATh MPUKUAKY peE3yJbTara
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHMS U HEpaBeHCTBA

Pemare nuHEHHBIE W KBagpaTHbIE YpPAaBHEHUS, YPAaBHEHMS, CBOJSIIUECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHANIbHBIE YPABHEHHUS.

Pemate cuctembl ABYX JIMHEHHBIX ypaBHEHUU C JBYMsI NEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISICTCS JIMHEHHBIM.

Pemate TexcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHU C ABYMS IEPEMEHHBIMMU.

[IpoBOAUTH MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX NpecTaBlIeHni (YyCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUU PEIICHUS, €CIH HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, W300pakaThb
pElLIECHUE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JUHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpPaTHOE HEPABEHCTBO, M300pa)xkaTh PpEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCIIOBOM NMPSIMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUH PA3JIWYHBIX 3a4a4.

DyHKIUN

Pacmo3naBate (yHKIMM u3ydeHHBIX BHUAOB. [loKa3piBaTh CXEeMaTHYECKU

pacIoyIoKeHUe Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKUIUH BUIA: y = kX, y
=kx+b y=ki y=ax2 +bx +c¢ y=1x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUN K03(PHUIIMEHTOB, ONTUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U u300paxkarb cxeMaTU4YeCKU rpaduKu KBaJApPAaTUYHBIX (PYHKIUH,
OTMHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUI MO UX rpaduxam.

Pacnio3naBate kBagpaTHuHyIO (QYHKUHIO MO (Hopmysie, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaibHOM KU3HU, QU3UKU, TEOMETPUHU.



YucsioBble MOCIEA0BATEIHLHOCTH H POTPECCHHU

Pacmio3naBath apuMETHYECKyl0 W TEOMETPUYECKYI0 TPOTPECCHH TpHU
pa3HbIX CrIOco0ax 3aJaHus.

BBITIONHATE,  BBIYHMCIEHUS C  HKCIOJb30BaHHEM (QOpMya nN-ro djeHa
apu(PMETUIECKON U TEOMETPHUECKOH MPOTPECcCHii, CyMMBI TIEPBBIX N YJICHOB.

N300pakath 4YJI€HBI TMOCJIEIOBATEILHOCTH TOYKAMH Ha KOOPJAMHATHOU
MJIOCKOCTH.

Pemarp 3amadm, CBA3aHHBIE C YMCIOBBIMH IOCIIEJOBATEILHOCTSAMU, B TOM
qrclie 3a7a4d U3 PEaTbHOMN JKU3HH (C UCIIOJIb30BAHUEM KalbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM ungposbie
Ne i/ P KonTpoabnbie  IIpakTnueckue (1ubp )
MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypcebl
| Yucna u BeIUKCIEHUs. PalinoHanbHbIe 75 1 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
Bbu6nuoreka [IOK
2 A 2 1
Are0pandecKue BhIPAKCHHS 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHEHHsI H HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
Bbu6nuoreka [IOK
4 Koopaunaret i rpaduicu. Gymicim 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropere u obobmenme 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabubie  IIpakruueckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypchbl
bu6mmoreka [IOK
1 Uucna u Berunciienus. KBagparHelie KOpHU 15 hitps://m.cdsoo.rw/76417af8
) Yucna u BerauciacHus. CTEIICHD C EIbIM 7 Bbu6nuoreka [IOK
IIoKa3areyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BbIpaxeHUs. 5 1 bubnmoreka [JOK
KBanpaTHbiii TpEXuwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BbIpaXeHHs. 15 1 bubnmoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHCcTBa. KBapaTHble 15 1 bubnmoreka [JOK
YpPaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 13 bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7641 7afs
Bbubnmuoreka [IOK
8 PyHKIHH. OCHOBHEIE MOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DymKupi. HHCI0BbIC GyHKINH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
2
10 Hostoperre u 0dodueHHe 6 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanMeHoBaHMe pa3ieioB H TeM undpoBbIe
Ne n/m P Konrpoubusie | Ilpakruyeckune (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JleicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs M1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka HOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexka HOK
yYpaBHEHUN https://m.edsoo.ru/7f419d08
Bbubnuoreka [IOK
.H 1 1
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
> Py 16 ! https://m.edsoo.ru/7f419d08
Bbubnuoreka [IOK
6 YucaoBble TOCIEA0BATEIbHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




IHOYPOYHOE INTAHUPOBAHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHust

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[ToHsATHE paMOHAIBHOIO YKCIIA

Apudmernueckue 1eHCTBHS C
palnMoHaIbHBIMU YHCIIAMHU

Apudmernueckue 1eHCTBHS C
palnMoHaIbHBIMU YHCIIAMHU

Apudmernueckue 1eHCTBHS C
palnMoHaIbHBIMU YHCIIAMHU

Apudmerndeckue 1eHCTBHS C
palnMoHaIbHBIMU YHCIIAMHU

Apudmernueckue 1eHCTBHS €
palnMoHaIbHBIMU YHCIIAMHU

CpaBHeHue, ynopsounBaHue
palMoHaIBHBIX YUCET

CpaBHeHue, ynopsjounBaHue
panroOHANBHBIX YHCEI

CpaBHeHue, ynopsiiounBaHue
palMOHATIBHBIX YUCE

10

CremneHb ¢ HATYpaJIbHBIM
nokazareynem

bubnunorexa [IOK
https://m.edsoo.ru/7f4211de

11

CremneHb ¢ HATYpaTbHBIM
nokazaresnem

bubnunorexa [IOK
https://m.edsoo.ru/71421382




12 Crenens ¢ HaTypaJlbHBIM bu6muoreka [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaJlbHBIM bu6muoreka [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaATYpaJIbHBIM
nokasaresem
15 Pemienne ocHOBHBIX 3a/1a4 Ha IpooOH,
MPOIEHTHI U3 PEATbHOMN MPAKTUKH
16 Pemenne ocCHOBHBIX 3a/1a4 Ha IpooOH,
NPOIICHTHI U3 PEATBHOM MPAKTHKH
17 Pemienne ocCHOBHBIX 3a/1a4 Ha IpoOH,
NPOIICHTHI U3 PEATBHOMN MPAKTHKH
18 Penienne 0CHOBHBIX 3a/1a4 Ha ApOOH,
NPOIICHTHI U3 PEATBHOMN MPAKTHKH
19 [Tpu3HaKK JETUMOCTH, PA3II0KEHHS
Ha MHOKUTEIIM HATYyPAIbHBIX YUCEIT
20 [Tpu3HaKK JETUMOCTH, PA3IIOKEHUS
Ha MHOKUTEIIM HATyPAIbHBIX YHCEIT
)1 PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHHOCTH
” PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHHOCTH
” PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOTMOPIUOHATBHOCTH
24 PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOTMOPIHOHATBHOCTH
25 KontponsHas pabora o teme

"PannoHanbpHbIe yncia'




bubnunorexa [IOK

26 bykseribie Bhpakeris https://m.edsoo.ru/7f41feec
27 Dopmyiibl
28 Dopmyiibl
79 [lepemennsie. JlomycTumbie
3HAYEHUS IEPEMEHHBIX
[IpeoOpazoBanne OyKBEHHBIX
30 BBI:I)pa}I(I;HHfl, paCszliHe CKOOOK 1 bubmorexa [TOK
IPHUBEIEHHE TTOJ00HBIX ClIaraeMbIX hetps://m.cdsoo.ru/7f41 fafa
[IpeoOpazoBanne OyKBEHHBIX
31 BBI:I)pa}I(I;HHfl, paCszliHe CKOOOK 1 bubmorexa TOK
IPHUBEIEHHE TTOJT00HBIX CIIAraeMbIX hitps:in.cdsoo.r: 7 AT
[IpeobpazoBanne OYKBEHHBIX
32 BBIpKEHUH, pACKPBITHE CKOOOK U
MpHUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
33 BBIPKEHUH, paCKpBITHE CKOOOK U
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoliCTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka [JOK
MOKa3aTeyiemM https://m.edsoo.ru/7f42154e
16 CBoliCTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubnuorexa [{OK
37 MuoroteHE! https://m.edsocL>.Iru/7f42276e
38 MHorouneHbl bubmorexa [JOK

https://m.edsoo.ru/7f422930




39 CnoxeHue, BBIUUTAHUE, YMHOKEHHE but6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af?
40 CnoxeHue, BBIUUTAHUE, YMHOKEHHE but6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIbl COKpaIIEHHOTO bubmuoteka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpaIIEHHOTO bubmuoteka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpPAIIEHHOTO bubnmoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢c12
46 DopMyIbl COKpPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424£d2
47 DopMyIbl COKpPAIIEHHOTO bubmmoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4JICHOB Ha bubnuoTexa [{OK
MHOKHUTEIHN https://m.edsoo.ru/7f423312
49 PaznokeHre MHOTO4JICHOB Ha bubnuoTexa [{OK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznokeHre MHOTO4JICHOB Ha bubmuorexa [{OK
MHOXHUTEIIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHnrne MHOTOYIEHOB Ha
MHOKUTEJIH
5 KontponsHas pabora o teme

"AnreOpanyeckue BhIpaxkeHus"




YpaBHeHue, IpaBuia

53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHUI
JIuneliHOe ypaBHEHHE C OAHOU
54 NIEPEMEHHOM, peLICHUE JTMHEHHBIX
ypaBHEHUH
JIuneliHOE ypaBHEHHE C OAHOU
55 HepeMeHHO}I;II,) pelieHue JaneﬁHLIx bubmorexa [JOK
. https://m.edsoo.ru/7f420482
YpaBHEHUU
JIuneitHoe ypaBHEHUE C OJJHOM
56 MEPEMEHHOM, pEIICHUE JTUHEUHBIX
ypaBHEHUH
57 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [{OK
YPaBHEHUU https://m.edsoo.ru/7f42064¢
58 Pemienne 3a1a4 ¢ MOMOIIBIO bubnuorexa [{OK
YPaBHEHUU https://m.edso0.ru/7f420806
59 Pemienue 3aa4 ¢ mOMOIILIO bubnuorexa [{OK
YPaBHEHUU https://m.edsoo0.ru/7f4209a0
60 Pemienue 3a7a4 ¢ mOMOIILIO bubnuoTexa [{OK
YPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHME C IBYMs bu6nuorexa [IOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7{427¢32
6 JIuneitHOe ypaBHEHHE C IBYMS bubmuoteka [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YpaBHEHHI bubmmoreka [JOK
C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHENHBIX ypaBHEHUI

C ABYyMs IIEPEMEHHBIMHA




CucremMa 1ByX JIMHEHHBIX ypaBHEHUI

65 C ABYMs IEPEMEHHBIMU
66 CucremMa 1ByX JIMHENHBIX ypaBHEHUI
C ABYMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHI bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHU I bubnmorera LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHI bubmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenue cucrem ypaBHEHHI
7 KoHnTtposnbHast pabota mo Teme bu6muoreka [IOK
"JIuneitnple ypaBHEHUS " https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsmMoi bubnmorera LOK
https://m.edsoo.ru/7f41de76
bu6muoreka [IOK
7 HHCI10BEIC IPOMEXKY T https://m.edsogm/7f41dff2
75 Hucnossle IPOMEKYTKH
76 Paccrosinne Mex 1y IByMsl TOUKaMU
KOOPJIMHATHOU IIPSMOM
77 Paccrosinne Mexy IByMsl TOUKaMU
KOOPJIMHATHOU IIPSMOM
73 [IpssMoyronbHas cucreMa KOOpAUHAT bu6nuorexa [IOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOpAUHAT bu6nuorexa [IOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX bubmmoreka [JOK




bopmymnamu

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

[Tpumeps! rpaduKoB, 3a1aHHBIX

but6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmymnamu
23 Urenue rpaukoB pealbHbIX bu6bnunorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
’4 Urenue rpaukoB pealbHbIX
3aBUCUMOCTEN
bubmoreka [IOK
85 Horsrue pynkuun https://m.edsoo.ru/7f41ef06
86 I'padux byaxIIN
N N but6mmoreka [IOK
87 Crofictea dynKunii https://m.edsoo.ru/7f41f078
. N bubnmoreka [JOK
88 Crofictea dynkunii https://m.edsoo.ru/7f41f1fe
bubmoreka [IOK
Tyt
89 MHeiinas QyHKimA https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
90 JI
uHeiinas GyHKi https://m.edsoo.ru/7f427412
91 [Moctpoenue rpaduka JIMHEHHON bu6nuorexa [IOK
byHKITUN https://m.edsoo.ru/7f426d1e
9 [Moctpoenue rpaduka JIMHEHHON
byHKITUN
93 I'padux pynkuum y =[x|
94 I'padux pynkuum y =[x|
95 KonTtponpsHnas pabota o teme bu6nuorexa [IOK

"Koopnunats! u rpadpuku. Oynkuun"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickas mpoBepoYHast
pabota

96 Hrorosas koHTpoOsIbHAs paboTa / ) bu6muoreka [IOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOI0B Kypca 7 Kiacca, 0000IeHne 1 Bubmrorexa [IOK

Hv P ’ - https://m.edsoo.ru/7f429{32
3HAHUN
IToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOI0B Kypca 7 Kiacca, 0000IeHne 1 Bubmrorexa [IOK
Hu P ’ B https://m.edsoo.ru/7f42a0e0
3HAHUN
IToBTOpEHNE OCHOBHBIX MOHSATUN U

100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUHU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

101 METOIOB Kypca 7 Kiracca, 0000IeHne 1 bubmuorexa LIOK

HV P ’ B https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOIOB Kypca 7 Kiracca, 0000IeHne 1 Bubmrorexa [IOK
HV P ’ = https://m.edsoo.ru/7f42a900
3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOIT'PAMME




8 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Jl:;_)ﬂ Tema ypoka Beero Konrpoabubie | IlpakTuyeckue f:;‘?eﬂﬂﬂ (I)I;I[()l;l;z]l:;eenbﬂme
padoThI padoThI pecypes:

1 KBanpaTHblil KOpEHb U3 UUCIIA 1 bubmmorera LOK
https://m.edsoo.ru/7f42d452
bubmmoreka [JOK

2 [TonsiTre 06 UppaIMOHAIIEHOM YHUCIIE 1 hitps://m.c dso:)_.[ru Tf42ea3a

3 JlecsiTuuHBIC TPUOTUKCHUS |

HPPALIMOHATIBHBIX YHCEI
4 JlecsTuuHbIC TPUOTUKCHUS |
HPPALMOHATIBHBIX YHCEI
JlelicTBUTENBHBIC YUCTIA 1
CpaBHeHHE IEUCTBUTENBHBIX YHCEI 1
CpaBHEeHHE IEUCTBUTENBHBIX YHCEI 1
2 Apudmernueckuil KBaapaTHBII )
KOpEHb
9 VYpaBHeHue BUaa x> = a 1
10 CoiicTBa apupmMeTnaecKkux ) bu6muoreka [IOK
KBaJPAaTHBIX KOPHEHN https://m.edsoo.ru/7f42d862
1 CoiicTBa apumeTnaeckux ) bu6muoreka [IOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[TpeoOpazoBaHue YHCITOBBIX

12 BBIPAYKEHHI, COIEPKALLUX 1 bubnnorexa LHOK

https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [TpeoOpazoBaHue YHCITOBBIX 1 bubnmoreka [JOK




BBIPAYKEHHI, COIEPKALLUX
KBaJIpaTHbIE KOPHU

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

[TpeoOpazoBaHue YHCITOBBIX

bubnunorexa [IOK

14 BRIPWRCHIH, CONCPRALX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoOpazoBaHue YHCITOBBIX

15 BBIPAYKEHHI, COJIEPIKALUX bubnnorexa LHOK

https://m.edsoo.ru/7f42¢262

KBaJpaTHBIC KOPHU

16 CreneHn c LEeJIbIM IToKa3aTeIeM bubnmorexa LOK

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

CrangapTHas 3aluch 4ucCia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T IEMEHTAPHBIX YACTHI] JI0 bubmuoteka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD TIPOIIECCOB B
OKPYIKaIoIleM MHpE

18 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [{OK
MMOKa3aTeyieM https://m.edsoo.ru/7f435648

19 CBOMCTBaA CTEIIEHH C IEIbIM bubnuoTexa [{OK
MMOKa3aTeyieM https://m.edsoo.ru/7f435648

20 CBoOMCTBaA CTEIICHH C IEIbIM bubmuorexa [{OK
MMOKa3aTeyieM https://m.edsoo.ru/7f435648

)1 CBOMCTBaA CTEIIEHH C LEIbIM bubnuorexa [{OK
oKa3aTeyieM https://m.edsoo.ru/7f43599a

2 CBOMCTBaA CTEIIEHH C IEIbIM bubnuorexa [{OK
IoKa3aTeyieM https://m.edsoo.ru/7f435ed6

23 KBanpatsblil TpéxuneH

24 KBanpaTHblil TpéxuneH




25 Paznoxenue kBagpaTHOro bu6muoreka [IOK
TPEXUJIIEHA HA MHOKHUTEIHN https://m.edsoo.ru/742fd38
26 Paznoxenue kBagpaTHOro bu6muoreka [IOK
TPEXUJIIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KonrponbHast pabora o Temam
27 "KBanpatsbsie kopHU. CTeneHu. bubmorexa [JOK
KBaapaTHELii Tpexaen” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 Anrebpanrieckas 1pode https://m.edso:)_.[ru/7f430382
JlonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXO/ISIINX B
anreOpanvyecKkre BhIpaskeHUs
JlonycTuMble 3HaUEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanvyecKkre BhIpasKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [{OK
anre0pandecKoi 1poou https://m.edsoo.ru/7f4308¢6
. bubmmoreka [JOK
32 Coxpauerne apobeit https://m.edso:)_.[ru/7f430a8a
. bubnmoreka [JOK
33 Coxpamenne npobeii https://m.edso:)_.[ru/7f430f44
N bu6muoreka [IOK
34 Coxpauerne apobeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIUUTAHUE, YMHOKEHUE but6mmoreka [IOK
U JIeNieHue anreOpandeckux apobeit https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIUUTAHUE, YMHOKEHUE but6mmoreka [IOK
U JIeTieHue anredpandeckux apobei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUUTAHUE, YMHOKEHUE bubnunorexa [IOK




U JIeNieHue anreOpandeckux apobeit

https://m.edsoo.ru/7f4318¢c2

CnoxxeHue, BBIUUTAHUE, YMHOKEHUE

but6mmoreka [IOK

38
U JIeJIeHne anredpandeckux Ipooei https://m.edsoo.ru/7f431a20
[Ipeobpa3oBanue BhIPAKECHMIA,
39 cop e >IF<)a ux anred Enqecme buomorera [IOK
AeprRartt p https://m.edsoo.ru/7f43259¢
npobu
[Ipeobpa3oBanue BhIPAKECHMIA,
40 cop e >IF<)a ux anred Enqecme bubmorexa OK
Aleprallt P https://m.edsoo.ru/7f432736
npodu
IIpeoOpa3oBanue BHIpAKEHUH,
41 cop e >II<)a uX anareo I;I/Iqecme bubmorexa [OK
Aepall P https://m.edsoo.ru/7f432736
npodu
4 KouTponbnas pabora no teme bubnmoreka [JOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
but6mmoreka [IOK
4 K
3 BAZIpATHOC YpaBHerHe https://m.edsoo.ru/7f42eela
44 Henonxoe kBagpaTHOE YpaBHEHHUE bubmorexa [OK
Ap yp https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBazpaTHOE ypaBHEHHUE bubmorera [IOK
P yp https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEN KBapaTHOTO bu6muoteka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMyta KOpHEH KBaIPaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f36
43 dopMyta KOpHEH KBaIPaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa TOK

https://m.edsoo.ru/7f42fef0




bubnunorexa [IOK

30 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINXCA K bubnmoreka [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43¢542
5 Pemenue ypaBHeHMI, CBOIAIIUXCS K bu6muoreka [IOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmue npoOHO- bu6muoreka [IOK
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmue npoOHO- bu6muoreka [IOK
palMOHAILHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 33124 C bubnuorexa [{OK
IMOMOIIBIO KBAJPaTHBIX YPABHEHUN https://m.edsoo.ru/7f42175¢
Penienune TeKCTOBBIX 3a/1a4 C bubnuorexa [{OK
56 .
IOMOIIBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 KonrponsHast pabora o Teme bubnunorexa [IOK
"KBanpaTHble ypaBHeHUs" https://m.edsoo.ru/7f43012
JIuHeliHOEe ypaBHEHUE C IBYMs
58 MEPEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PELICHUS] YPABHEHH B
LEJBIX YUCIIaX
JIuHeltHoOe ypaBHEHUE C IByMS
59 MepeMEHHBIMHU, €T0 TpaduK,
[IPUMEPBI PELICHNUS YPABHEHH B
LEJBIX YUCIIaX
JIuHeltHoOe ypaBHEHUE C IByMS
60 MepeMEHHBIMHU, €T0 TpaduK,

IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIaxX




61

Pemenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

63

Pemrenne cucreM AByX JIMHEWHBIX
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

64

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

65

[Tpumepsl penieHust cucteM
HEJIMHENHBIX YPAaBHEHUH C IBYMSI
MepEeMEHHBIMU

66

['paduaeckas naTEepIpeTaIms
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUH C
ABYMA ICPECMCHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas MHTEpIIpETAIUS
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Perienne TeKCTOBBIX 3a7a4 €
IIOMOILBIO CUCTEM YPABHEHUI

69

Pemenue TekcToOBBIX 3a/1a4 €
MOMOUIBIO CUCTEM YpaBHEHUU

70

Pemenue TekcToOBBIX 3a/1a4 €
MOMOUIBIO CUCTEM YpaBHEHUI

71

UwucioBble HEPABEHCTBA U UX
CBOICTBa




YuciaoBbie HCPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 01HOI TepeMEHHOMN
74 JInHelHbIE HEPABEHCTBA C OTHOU bu6nuorexa [IOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/742c692
75 JInHelHbIE HEPABEHCTBA C OHOU bu6bnunorexa [IOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/742c840
76 JInHelHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHON U UX pelICHUE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM MEPEMEHHON U X PELIEHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOU MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOU MEPEMEHHON U UX PEUIECHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEPABEHCTBA U UX CUCTEM Ha bubmmorera IIOK
P g . https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOM MPSMOi
N3o0pakeHue pemeHus THHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha Bubmmorexa [JOK
P . . https://m.edsoo.ru/7f42c9¢4
YUCJIOBOU MPSIMOi
KontponbHas padoTa mo TeMam
82 "HepasenctBa. Cructembl
ypaBHEHU"
bubnunorexa [IOK
83 [Tonsitue KINH
byn https://m.edsoo.ru/7f433¢c12
24 O6mnacTh ornpeneaeHus: © MHOXKECTBO bubnmoreka [JOK

3HAYCHUH (PYHKITUU

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




85 CrniocoOb1 3a1anust PyHKIUI
86 I'padux GpyHKIINU
%7 CBoiicTBa pyHKINU, UX
oroOpakeHHe Ha rpaduke
28 UreHue u moctpoeHue rpadukoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXAIOIUX PeaIbHbIE TPOLIECCHI
DYHKIIUH, ONMCHIBAIOIINE MPAMYIO U
90 oGyiTT{ TIPOTIO I/I(I)J:IaJIprLIe o bubmorexa [JOK
PATHYIO HPOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX rpaduku
91 l'unep6omna
bubnunorexa [IOK
92 Tnnepborna https://m.edsoo.ru/7f4343¢2
but6moreka [IOK
1—‘ = v2
93 paduk pymKim y =X https://m.edsoo.ru/7f434572
Oyakun y =x2, y=x>,y=Vx,y=
94 |x|}"H Z@Hzecxoey emeHZIe ’ bubmorexa [JOK
> P N P o https://m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM YpaBHEHUM
[ToBTOpEHNE OCHOBHBIX OHATUMN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
95 00o011eHne 3HaHHi / Bubmmorexa [JOK
III . https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHas
paborta
HToroBast KOHTpOJbHAs paboTa /
96 Bcepoccuiickas nmpoBepoyHas Bubmmorexa [IOK
P POBEp https://m.edsoo.ru/7f434eb4
paborta
97 IIoBTOpEHNE OCHOBHBIX IIOHATHU U




METOJIOB KypcoB 7 U 8 KJIacCoB,
0000111eHIe 3HAHUH

[ToBTOpEHNE OCHOBHBIX IOHATUI U

bubnunorexa [IOK

1
8 METOJIOB KypeoB 731 8 Knaccos, https://m.edsoo.ru/7f43736¢
000011IeHHE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOA0B KypcoB 7 U 8 KI1acCOB 1 bubmorexa [OK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATUMN U
100 METOA0B KypcoB 7 U 8 KI1acCOB 1 bubmorexa [OK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATUMN U
101 METOA0B KypcoB 7 U 8 KI1acCOB 1 bubmorera [IOK
FIOB KYP . ’ https://m.edsoo0.ru/7f436b88
000011IeHIE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX OHATUMN U
102 METOJIOB KypcoOB 7 U 8 KJIaCCOB 1 bubmorexa OK
/OB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHHE 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yYCHUS

DJIEKTPOHHbIE
nugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

PanumonansHBIC YHCa,
I/IppaI_II/IOHaJILHBIe YHucJjia, KOHCYHbIC U
OCCKOHEUYHBIC ACCSITUYHBIC IPOOH

MHOXECTBO JIeHCTBUTEIBHBIX YHCE]L,
el CTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUYHBIC ACCSITUYHBIC IPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MCKIAY MHOKCCTBOM I[eﬁCTBHTeJIBHBIX
YHCesl 1 MHOXXECTBOM TOUYEK
KOOPAUHATHOU MPSIMOi1

CpaBHEHHE AEHCTBUTEIBHBIX YHCEN,
apudMeTUIECKHUE IEUCTBHS C
NEeHCTBUTENILHBIMA YUCIIAMU

[TpubmmxE€HHOE 3HAUEHNE BETUYUHBI,
TOYHOCTb MPUOIINKEHUS

OkpyrieHue yncen

OkpyrieHue yncen

[Tpuknaka 1 OlIEHKa Pe3yJIbTaTOB
BEIYMCIICHUN

[Ipukuaka 1 OlIEHKA Pe3yJIbTaTOB
BEIYMCIICHUN

10

JIuneitnHoe ypaBHeHue. Pemenue

but6mmorex [JOK




YpaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM

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

JIunelinoe ypaBHeHue. Pemenue

i YpaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM
KBangparnoe ypaBHenue. Pernenue
12 ypa}flfeHHﬁ, (?]ISI:Z)I[HH_[I/IXCSI K bubmmorexa [OK
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBangparnoe ypaBHenue. Pernenue
13 ypa}flfeHHﬁ, (?]ISI:Z)I[HH_[I/IXCSI K bubnnorexa LHOK
https://m.edsoo.ru/743c542
KBaJPaTHBIM
14 bukBagpaTHbie ypaBHEHHS bubmorexa OK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTtHble ypaBHEHHUS bubmmorera IIOK
https://m.edsoo.ru/7f43¢c3d0
[Ipumepsl perieHrs ypaBHEHUM
16 TPEThEil U YETBEPTOM CTETCHEN
pa3yIoKEHUEM HA MHOXKHUTEIIN
[Ipumepsl perieHus ypaBHEHUM
17 TPEThEil U YETBEPTOM CTETIECHEN
pa3iioKEHUEM Ha MHOXKHUTEIN
13 Pemenune npoOGHO-paIIOHAIBHBIX bu6nuorexa [IOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paIiOHAIBHBIX bu6nuorexa [IOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenue TekCTOBBIX 3a/1a4
anredpanvdeckuM MEeTOA0M
21 Pemenue TekCTOBBIX 3a/1a4
anredpanvdeckuM MEeTOA0M
22 Pemenue TekCTOBBIX 3a/1a4




anredpandeckuM MEeTOJA0M

KonrtponsHas padora o teme

23 "VpaBHEHHUS ¢ OIHOM MepeMeHHON"
24 YpaBHeHuUE € 1ByMs IEPEMEHHBIMU U bu6muoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHuUE C 1ByMs IEPEMEHHBIMU U bu6muoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2 CucremMa 1ByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs1 IEPEMEHHBIMU U €€ pelIeHUE
27 CucremMa 1ByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs1 IEPEMEHHBIMU U €€ peLIeCHUE
Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
28 C ABYMS IEPEMEHHBIMU U €€ pelIeHue
79 Cucrema IByX JUHEUHBIX yPaBHeHI/Iﬁ
C ABYMS IEPEMEHHBIMU U €€ pelieHue
Pemmenue cucteMm 1B aBHCHHIA,
30 OJHO U3 KOTOPBIX J'II/I}I,-IXe;II-)IOG, a aIpyroe bubmorexa [TOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOH CTENEHU
Pemmenue cucteMm 1B aBHCHHIA,
31 OJHO U3 KOTOPBIX J'II/I}I,-IXe;II-)IOG, a aIpyroe bubmorexa TOK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Pemenue cuctem AByX ypaBHEHHI,
32 OJHO U3 KOTOPBIX JINHEMHOE, a APYroe
— BTOpPOH CTEIICHU
Pewienne cucreM NByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOH CTEIICHU
34 I'paduueckas uHTEpIIpETALIUSL




CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crocodoom
36 Pemenue TekCTOBBIX 3a/1a4
anreOpanyecKuM crocodoom
37 KontponsHas pabora o teme
"CucreMbl ypaBHEHUH"
38 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UYucnoBble HEPABEHCTBA U UX bubmuoteka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIe HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHbIEe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TUHEWMHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
44 CucTeMbl TUHEMHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
45 CucTeMbl TUHEMHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEIICHUE
46 KBazpaTHbie HEpaBEeHCTBA U MX bu6muoreka [IOK
pelenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bu6nuorexa [IOK

penieHne

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




KBaI[paTHbIG HCPABCHCTBA U UX

but6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBEeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBEeHCTBA U UX
pelieHue
I'papuueckas nuaTepnpeTanus
51 HIe)pg)BeHCTB u CI/ICTSMpHep;_lBeHCTB c bubmorexa [JOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
['padpuaeckas maTEpIIpETALIHS
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KoHnTposbHast pabota mo Teme
"Hepasenctna"
54 KBaapatnunas pyukims, e€ rpadpuk u bu6muoreka [IOK
CBOMCTBA https://m.edso0o.ru/7f4396c6
55 KBaapatnunas pyukims, e€ rpadpuk u bu6muoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBaapartnunas pyukims, e€ rpaduk u bu6muoreka [IOK
CBONCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPITUHBI bu6muoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4
[Tapaboia, KOOpAMHATHI BEPITUHBI bu6muoreka [IOK
58
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGoia, KOOpAMHATHI BEPITUHBI bu6muoreka [IOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGoia, KOOpAMHATHI BEPITUHBI bu6muoreka [IOK

napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

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




[Tapaboia, KOOpAMHATHI BEPITUHBI

but6mmoreka [IOK

ol napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a526
6 [Tapabona, KOOpAUHATHI BEPIIMHEI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduxu pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
64 I'paduxu pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxn ynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'padpukn dysaxuwmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'padukn dysaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubmmoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [ToasiTHE YHCITOBOM bubnuoTexa [{OK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue N0CIe 0BaTeIbHOCTU
71 peKyppeHTHOM popMyIion u bubmorexa OK
. https://m.edsoo.ru/7f43ebda
dopmyoii n-ro uieHa
7 Apudmernueckas ¥ reoMeTpudecKas bu6nuorexa [IOK
IIPOrPECCUH https://m.edsoo.ru/7f43ed7¢e
7 Apudmernueckas ¥ reoMeTpuIecKas bu6nunorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyJibl N-TO WieHa bubnmoreka [JOK




apuMeTHUECKON 1 TeOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

75

DopMyIbl N-TO WICHA
apuMeTHYECKON 1 TeOMETPHUECKON
MPOTPECCHil, CYMMBI IEPBBIX N
YJICHOB

bubnunorexa [IOK
https://m.edsoo.ru/7f43ef2¢c

76

®opmyJibl N-TO WieHa
apuMeTUIECKON U TEOMETPUUIECKON
MPOTPECCHil, CYMMBI IEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

77

®opmyJibl N-TO WieHa
apuMeTHYECKON 1 TeOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6moreka [IOK
https://m.edsoo.ru/7143{72¢

78

DopMyIIbl N-TO YWICHA
apuMeTHYECKON 1 TeOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubnunorexa [IOK
https://m.edsoo.ru/7f43{8a0

79

N300pakeHue 4IeHOB
apuMeTUIECKON U TEOMETPUUIECKON
MPOTPECCHUIl TOUKaMH Ha
KOOPAMHATHOW TNIOCKOCTH

80

N300pakeHne 4IeHOB
apuMeTUIECKON U TEOMETPUUIECKON
IIPOrpeCCUil TOUKaMH Ha
KOOPAUHATHOU INIOCKOCTH

81

JIMHEeWHBI U SKCIOHSHIIMAIbHBIN
poct




82

Cro’kHbI€ IPOLIEHTHI

bubnunorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CI10KHbBI€ TPOLECHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTtponsHas pabora o teme
"YucioBble MOCIEA0BATEIHLHOCTH"

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

85

[ToBTOpeHnue, 0600IIEeHNE U
CHCTEeMaTU3alus 3HaHUH. 3amuch,
CpaBHEHUE, JCHUCTBUS C
JICUCTBUTEIIEHBIMHU YUCIIAMHU,
YUCJIOBas MpsiMast

86

[ToBTOpEeHME, 0600IICHUE 1
cuctemaTusanus 3Hanuil. [IpoieHTsl,
OTHOIIICHUS, TPOTIOPITUN

87

[ToBTOpEHME, 0000IIEHUE 1
cucTeMaTu3alys 3HaHuH.
Oxkpyrienue, npuOIMKeHNE, OleHKA

88

[ToBTOpeHnue, 0600IIEeHNE U
cucTemaru3anus 3Hanuii. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKUM
CII0COOOM

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

89

[ToBTOpeHnue, 0600IIEeHNE U
cucTeMarusanys 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apuPMETHIECKUM
CII0Co00M

bubnunorexa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IICHUE 1
cucTeMarusanys 3Hanui. Pemenne
TEKCTOBBIX 3a7[a4 apU(PMETUYECKIM
CII0COOOM

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpeHnue, 0600ImIEeHNE U

91 CHUCTEeMaTHU3aIvs 3HaHH. bubmuorexa [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPXXCHHI, TOMMYCTHUMbIE 3HAYCHHUSI
[ToBTOpeHnue, 0600IIEeHNE U

9 CHUCTEeMaTU3alrs 3HaHU. bubmuorexa [{OK
[IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHI, JOTYCTUMbIE 3HAUCHUSI
[ToBTOpEeHME, 0600IICHUE 1

93 CHCTEMAaTH3alMsl 3HAHUH. bubnuorexa [{OK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f44462
BBIPXXCHHI, TOMTYCTHUMbIE 3HAYCHUSI
[ToBTOpenue, 0600IIEeHNE U

94 CHUCTEMAaTH3aLMs 3HAHUH. bubnuorexa [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPXXCHHI, TOMTYCTHUMbIE 3HAYCHUSI
[ToBTOpenue, 0600IIEeHNE U

95 cucreMaru3aius 3HaHui. OyHKIuu: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIIHIA
[ToBTOpEeHME, 0000IIEHUE U

96 cuctemMaTu3anus 3HaHuil. OyHKIWH: bubmuorexa [{OK
MOCTPOEHHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpEeHME, 0000IIEHUE U

97 cucremMaTu3auus 3HaHui. OyHKIWH: bu6muoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpeHnue, 0600ImIEeHNE U bubnmoreka [JOK




cucremMaTu3auus 3HaHui. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIII

https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
['padpuaeckoe perieHrue ypaBHEHUN 1
UX CUCTEM

bubnunorexa [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHME, 0000IIEHUE 1
CHUCTEMAaTH3alys 3HaHUH.
['padpuaeckoe perieHne ypaBHEHUN 1
X CHCTEM

101

HroroBasi kKoHTpOIBHAs paboTa

102

O00011eHNEe U CUCTEMATU3ALMS
3HAHUHU

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

7 KUIIACC

Kon
MpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUA

1.1

BBIHOJIHHTB, coucTras YCTHBIC u IIMCBbMCHHBIC HpHéMLI,

apudmeTnyeckue AeUCTBUA C PAllMOHAIBHBIMHI YUCIAMU

1.2

HaXO,Z[I/ITB 3HAYCHUA YUCIIOBBIX Bpra)KeHHﬁ, MNPUMCHATH
Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAUYCHUN TPOOHBIX

BBIpA)XEHUI, CoZlepKaIluX OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH

1.3

[lepexomauTh oOT oOmHOW (GOpPMBI 3amUCH  YHUCET K  JIPyrou
(mpeoOpa3zoBbIBaTh  ACCATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [ECATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITUUHYIO IPOOB)

1.4

CpaBHI/IBaTL " ynopssAo4unBaThb paliluOHAaJIbHBIC YUCIIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKHUIKY U OLICHKY pPE3yJIbTaTa BBIYUCICHUHN, OLEHKY
3HAYEHUW YHUCIOBBIX BBIPAKECHUH. BBINOIHATH JEUCTBUS  CO

CTCIICHAMM C HATYpaJIbHBIMHU ITOKAa3aTCIIIMU

1.7

HpI/IMGHSITI: NPpU3HAKHW ACIIMMOCTH, Pa3JIO)KCHUC Ha MHOXHUTCIN

HATypaJIbHBIX YUCEIl

1.8

Pemlate  MpakTUKO-OpPUEHTUPOBAaHHBIE  3aJayd, CBA3aHHBIE C
OTHOILICHUEM BEJIMYHH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJbTaThl pELICHUs 3axad ¢
Y4E€TOM OTPaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonp3oBaTh anreOpanvyecky0o TEPMHHOJOTHIO U  CHUMBOIIHKY,

NPUMEHSTH €€ B MPoLIecce OCBOSHHsI y4eOHOro Marepuasia




2.2

Haxonute 3HadeHuss OYKBEHHBIX BBIPRKEHUH TpU  3aJaHHBIX

3HAYCHHUAX MMEPECMCHHBIX

23

BeimonHsATe mpeoOpazoBaHUS IIEJIOTO  BBIPAXKEHHUS B MHOTOWIEH

MIPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINOMHATE yMHOXKEHHE OJHOWICHA Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWIEH, NPUMEHATh (HOPMyJbl KBajapara CyMMbl M KBajparta

pasHoOCTH

2.5

OCYH_IGCTBHHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCIIU C TIOMOIIBIO
BBIHECEHHS 33 CKOOKH 06H.[€FO MHOXHUTCIA, TPYIIIMPOBKH CllaracMbIX,

npUMeHEeHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensaTh peoOpa3oBaHKsl MHOTOUICHOB ISl PELICHUS Pa3IMYHBIX

3aaa4 U3 MaTEMaTuKH, CMEXHBIX IMTPEAMCTOB, 13 peaJIBHOﬁ IIpaKTUKH

2.7

Hcnonbs3oBaTk CBOMCTBA CTENEHEW C HATypajdbHBIMU I10KA3aTEISIMU

IUI Ipeo0pa30BaHUsl BbIPAKEHU N

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHEVHbIE YpaBHEHHs C OJHOW IIEPEMEHHOW, IPUMEHSSA
IIPaBWJIa MEPEX0Aa OT UCXOJHOTO YpaBHEHHMS K PAaBHOCWIBHOMY €MY.

[IpoBepsTsh, ABAAETCS JIU YACIO KOPHEM YPaBHEHUs

3.2

[IpumensTp rpaduueckre METOAbl TPH  PELICHUU JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonOupath mpUMepsI Tap YKCEN, SBISIONINXCS PEUICHHEM JIMHEHHOTO

YpaBHEHHUS C ABYMsI IEPEMEHHBIMU

34

CTpouTth B KOOPAMHATHOH TNIOCKOCTH IrpauK JMHEHHOTO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; MOJIBb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI

pelIeHus ypaBHEHUS

3.5

Pemate cuctemMbl ABYX JUHEWHBIX YPABHEHUN C JBYMsSI IEPEMEHHBIMU,

B TOM YHCIIE TpapUIECcKu

3.6

CocTaBnaTh U pemarh JUHEMHOE ypaBHEHUE WM CUCTEMY JTMHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3a1a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJja4¥ I10JyYEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. yHKIun

4.1

N300pakaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIUE
3aJaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH, HHTECPBAJBI, 3alMCHIBATH

YHUCJIOBBIC MPOMCEIKYTKH HA aﬂre6pa1/mec1<0M SA3BIKC




4.2

Ormeuats B KOOpI[I/IHaTHOﬁ IIJIIOCKOCTH TOYKHM IIO0 3aJaHHBbIM

KOOpJIUHATAM

43

Crpouth rpaduku nuHEHHBIX QyHKIHH. CTpouth rpaduk GyHKIIUN Y

= x|

4.4

OnuceBaTh C¢ MOMOIIBI0 (DYHKIIUH H3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHE, IIEHY, KOJMYECTBO,

CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMsl, 00bEM pabOoThI

4.5

HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumats rpaduyeckuid cHnoco0 TMpeACTaBIEHUS H  aHAIU3a
uHpOpManMy, W3BJIEKATh W HMHTEPHPETHPOBATh HH(pOpManuio wu3

rpauKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yuciaa ¥ BEIYUCICHUS

1.1

Hcnons3oBath HavyaJbHbIE MIpEACTABICHUS 0 MHOKECTBE
NEHCTBUTENBHBIX YUCEN JJIsi CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHHIA,
n300pakaTh JIEUCTBUTEIIbHBIC YKCJIa TOYKAMH Ha KOOPIWHATHOMN

IpsIMOI

1.2

[IpumensTh noOHATHE apuU(METUYECKOTrO0  KBaJpaTHOTO  KOPHS,
HAaXOJIUTh KBaJpaTHbIE KOPHHU, HCIONB3ysS TMPU HEOOXOIMMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MPeoOpa3oBaHus BBIPAKEHUHN, COAEpKAIINX

KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEN

1.3

Hcrmonp30BaTh 3amucd  OOJBIIMX W MaJIBIX YHCENI C IIOMOIIBIO

JECSITUYHBIX Apobeii u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM II0KA3aTesIeM, BBIITOJIHITh
npeoOpa3oBaHUs BBIPAXKECHHUH, COIEPKAINIMX CTEHEHH C IICJIBIM

ImoKas3aTcjiCM

2.2

BBIMONHATE ~ TOXAECTBEHHbIE  MPEeoOpa3oBaHUsA  PalMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpaBUJ JACHCTBUN HAJ MHOTOWICHAMHU U




anreOpandecKuMHu ApoOsIMHU

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIN

24

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUI U1 PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTuku, CMCKHBIX IMPEAMCTOB, U3 peaHBHOﬁ MPaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U palllOHAIbHbIE
YpaBHEHUs, CBOISIIMECS K HUM, CUCTEMbI JIBYX YPaBHEHUU C ABYMs

NEPEMEHHBIMU

3.2

[IpoBoauTh mpOCTEHIINE WCCIECIOBAaHUS YPAaBHEHHM U CHUCTEM
yYpaBHEHHH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUuecKux
IIPEICTaBICHUM (yCTaHaBIMBATh, UMEET JIN YPAaBHEHHUE WJIM CHCTEMA

YpaBHEHUI pEIIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee)

33

[lepexoguts OT cnoBecHOW  (OpMyNUpOBKM 3amaud K e
anreOpanyeckol MOJENM C MOMOILBIO COCTABIICHHSI YpaBHEHUS WU
CUCTEMBbl  ypaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3ynbTar

34

[IpuMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW U UX CUCTEMBI,
naBaTh  rpadUyecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUI

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIIUU

4.1

[lonumarh ¥ HUCHONB30BaTh (YHKIMOHAIBHBIE TMOHATHUS U SI3bIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYCHHsI), OMPEICNATh 3HAUYCHUE
(GyHKIIMM 1O 3HAYEHUIO apryMEHTa, ONpEAeNsiTh CBOMCTBA (YHKIUU

o e€ rpaduky

4.2

CtpouTth rpaduKu dIeMEHTapHBIX (PYHKIIUN BHIA:

y =k/x,y=x?y=x3?y=[X|, ONKUCHIBATh CBOMCTBA YUCIOBOI
byakmn 1o e€ rpaduxy

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs




Yucia ¥ BEIYUCICHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PALMOHAIBHBIE U HpPpalMOHATbHbBIE

qucia

1.2

BreimonHATE apI/I(l)MCTI/I‘-IeCKI/IC I[CﬁCTBPIH C panMoHaJIbHBIMU YUCJIaMU,
COoUucCTast YCTHBIC U MHUCBbMCHHBIC HpI/IéMbI, BBIINIOJIHATH BBIYUCICHUA C

HppaiuOHAJIIBHBIMHA YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEeJNbIMUA TMOKa3aTelsIMU M KOPHEH,

BBIYHCIIATH 3HAYCHHU S YHUCIIOBBIX BBIpa}KeHI/Iﬁ

1.4

OKpyrisTh 1eWCTBUTENbHBIE YHCIIA, BBIMOIHATD NPUKUIIKY pe3yIbTaTa

BBIYHMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKECHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemlate nuHEHHBIE M KBAaJApATHBIC  YPaBHEHHUs, YpaBHECHUS,

CBOJIAIIUECS K HUM, IPOCTEHIINE TPOOHO-PAllMOHANIbHBIE YPaBHEHHUS

2.2

Pemate cuctemsbl AByX JIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YpaBHEHHH, B KOTOPHIX OJIHO YPAaBHEHUE HE SBISETCS

JIMHENHBIM

23

Pemarp TekcTOBBIC 3aJauMl aNreOpandecKuM CIIOCOOOM C TOMOIIBIO
COCTABJICHMSI ypPAaBHEHMS WIM CHUCTEMBI [BYX YPaBHEHHMH C IBYMs

NEPEMEHHBIMU

24

[IpoBoauTh MNpOCTEUIIME HWCCIECIOBAHUS YPABHEHHM H CHCTEM
ypaBHEHHH, B TOM YHCI€ C MPUMEHEHHEM TrpapUuecKuX
IIpeICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEILCHHUsI, €CITU UMEET, TO CKOJIBKO)

2.5

Pemarr  nuHelHble  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
n300paXkaTh pelIeHHe HEPABEHCTB Ha YHCIIOBOM MPSMOIi, 3aMuChIBaTh

peuicHuC ¢ MOMOIIBIO CUMBOJIOB

2.6

Pemate cuctemMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKIJIIOUAIOIME KBAJpPAaTHOE HEPABEHCTBO, HW300pa)kaTh pEIICHUE
CUCTEMbl HEPAaBEHCTB Ha YHUCIJIOBOI MPSAMOii, 3aMUChIBaTh pEIIeHUE C

IOMOIIbIO CHMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PEUICHUH Pa3IMYHBIX 33124

OyHKIIUU




3.1

PacnosHaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3biBath
CXEMaTHYECKH PACIIOIOKEHUE Ha KOOPAWHATHOH IIOCKOCTH Irpa)uKkoB
bynaknuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMMUCHIBATH CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh CXEMATHYECKH PpACIOJIOKEHHE HAa  KOOPAUHATHOM
MJIOCKOCTH TpadukoB (YHKIUKA BUAa Yy = VX, Y = |X| ¥ ONHUCHIBaTh

cBoiicTBa (pyHKITHH

3.3

Crpoutb M M300paxarh CXEMaTHYECKU TIpadUKU KBaJIPaTUUYHBIX
(GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUUHBIX (YHKUMHA IO HX

rpadukam

34

PacrioznaBaTh KBajpaTH4HyI0 (QYHKIUIO MO (Qopmyse, NPUBOIUTH
MpUMepbl KBaApaTUYHBIX (GYHKIUI U3 pealbHON >KU3HH, (PU3UKH,

T€OMETPUHU

Apudmerndeckas 1 reOMeTpruIecKas Iporpeccuu

4.1

Pacrnio3HaBaTh apupMETHUYECKYI0 1 T€OMETPUUECKYIO MPOIPECCHH TIPU

pa3HBIX CIOcO0ax 3aJaHus

4.2

BbINONMHATE BBIYMCIEHUS C HCIOJB30BaHUEM (GOpPMYN 71-TO 4JieHa
apu(pMETHIECKON U TEOMETPUUYCCKON MPOTPECCHi, CYMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI MMOCJICA0OBATCIBHOCTU TOYKAMHU Ha KOOpI[HHaTHOﬁ

IIJIOCKOCTH

44

Pemate 3amaum, cBsI3aHHBIE C YHUCIOBBIMH IOCJEI0BATENLHOCTIMHU, B
TOM 4HCIIe 3aJauyd U3 peaJbHOM KH3HU (C HCIOJIb30BaHUEM

KaJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA
1 Yucna v BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECSATUYHBIC, MEPEeXo]l OT OAHON (OpPMBI 3amucu
1.1 npobeii k apyroi. IloHsiTHEe panMOHANIBPHOTO YMCIIA, 3aMKCh, CPaBHEHUE,
YHOPSAOYMBAHUE PALIMOHAIBLHBIX YHCET
1o Apudmerndeckue NEUCTBUS ¢ PAllMOHATILHBIMU YKCIIaMH. Perenue 3a1a4 us3
' peanbHON NPAaKTUKU Ha YacTH, Ha APOOH
13 Crenenb C HaTypajJbHBIM TIOKa3aTeJeM: OIpelesieHue, MpeoOpa3oBaHue
' BBIPQXCHHUI Ha OCHOBE OTpEIeNICHUs, 3aMUCh OOIBIINX YUCEI
14 [IporeHTsl, 3amuch MPOLEHTOB B BHJE IpOOH W ApOOH B BUIE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA MPOLEHTHI, pELICHUE 33a]a4 U3 PEAIbHON TPAKTUKHU
s [IpumeHeHre TpPU3HAKOB  JEIMMOCTH, pPa3joKEHHUE Ha  MHOXUTENU
' HaTypaJIbHBIX YHACEI
L6 PeanbHble  3aBUCMMOCTM, B TOM 4Hcie T@psMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
51 IIepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKCHUS C IIEpEeMEHHOM. JlonmycTUMbIe
' 3HAYEHHUSI IEPEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXIY BeJIMYMHAMU B BHIE (DOPMYJIBL
' Brruucnenus no gpopmynnam
53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIPQKECHHUH, TOXKIECTBEHHO  DPaBHbIE
' BBIPAXKECHUSI
24 CBolicTBa CTENEHU C HATYpaJIbHBIM M1OKa3aTelIeM
5 OpnHounenbl U1 MHOrouseHbsl. CreneHb MHOrowieHa. Cio)keHue, BBIUUTAHKE,
' YMHOXEHHE MHOTOWJIEHOB
26 @opMyIbl COKPAIIEHHOIO YMHOXEHUS: KBaAPaT CYMMbI U KBaJApaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUS




VYpaBHeHUe, KOpEHb YypaBHEHHUs, NpaBuwiIa MNpeoOpa3oBaHUS YpaBHEHUS,

31 PaBHOCUJILHOCTh YPaBHEHUI
312 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO
' YpaBHEHUs, PEIICHNE JIMHEUHBIX YPaBHEHUU
33 CocTtaBieHue ypaBHEHUN MO YCJIOBHIO 3aJauu. PellieHne TeKCTOBBIX 3a/1ad ¢
' MMOMOLIBIO YPABHEHHI
3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro Tpaduk
Cucrtema JByX JMHEWHBIX YpaBHEHH C JAByMs IEpEeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. [Ipumepsl pemeHust TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpaduku. OyHKIINH
4.1 Koopaunara Touku Ha ipsiMoi
42 UucnoBble NpoMexXyTKU. PaccTosiHre MeXay JBYMsI TOUKaMU KOOPJIWHATHOU
' IPsIMOi
r [IpssmoyronpHas cucrema koopawHat, ocu Ox u (Oy. AGciucca U OpaUHATA
' TOYKHU HA KOOPJIMHATHOM TJIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHBIX (GopMynamu. UTeHHE TpapUKOB peabHBIX
' 3aBHCUMOCTEN
4.5 [onsarue ¢pynkuun. ['papux ¢pynkuuu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk pyHKIINN ¥ = [X|
47 ['paduueckoe permeHue JUHEWHBIX YpPAaBHCHHMH HW CHCTEM JIMHEWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUSA
1 Uucna v BBIYMCTICHUS
. Ksagparueiii kopenb u3 uucna. [loHsTHe 00 WppalMOHAILHOM YHCIE.
' JlecsaTuuHbIe TPUOTMKEHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apupMETHYECKUX KBAJIpPaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BHIPAKCHHUH M BBIYHCICHUSAM. [[eHiCTBUTEIbHBIE
yucna
1.3 CreneHb C 1eNbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh Yucia




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHblil TpéXuiieH, pa3ioKeHUE KBaPAaTHOTO TPEXUIEHA HA MHOKUTENIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOHCTBO alreOpandeckou 1poou
2.3 CrnoxeHue, BBIYMTaHHE, YMHOXKECHHE, JICJICHUE anreOpandeckux Ipoodei
2.4 ParonanbHble BEIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
32 Pemrenne ypaBHeHUH, CBOAAIIMXCA K JIMHEWUHBIM U KBaJAPATHBIM
33 [Tpocreiimme ApoOHO-palMOHATIbHbIE YPAaBHEHHS
I'padmyeckas unTEepnpeTanysi ypaBHEHUH C ABYMs MEPEMEHHBIMU U CHUCTEM
3.4 JIMHENHBIX YPABHEHHU C ABYyMs IepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHEHHBIX YPABHEHUH C IByMSI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33714 anreOpandeckuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEeHHON
3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEPABEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 OyHKIIUU
il [Tonatue ¢ynkuuu. OO6IacTh oOMNpeAeNeHUs ¢ MHOXECTBO 3HAUYCHUI
' ¢byakuun. CriocoObl 3a1aHust QYHKITHI
4.2 I'paduk pyakmuu. Urenue cBocTB pyHKIMH 10 €€ Tpaduxy
4.3 [Tpumeps! rpadukoB GYHKIUMN, OTPAKAIONUINX PeaTbHbIE TPOLECCHI
44 OYHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M OOpaTHYIO MpPOMOPLHUOHANIBHbIE
. 3aBUCHMOCTH, UX TpaduKu
4.5 OyHkuU y =x% y = x?
4.6 OyHkuu y = Yx, y = |x]|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Yucna ¥ BEIYUCIIEHUA

1.1

PaI_[I/IOHa.HBHBIG qnciia, HPpalUOHAIBHBIC YHCIId, KOHCYHBLIC U OCCKOHEUHBIC

JECATUIHBIE POOH

MHO€eCTBO IEHCTBUTEIBHEIX YHCEN, JEHCTBUTEILHBIE YHCIA KaK OECKOHEYHEIE

JeCATUYHBIE ApoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM

h2 NEHUCTBUTENBHBIX YMCEN M KOOPAUHATHOM NpsiMoil. CpaBHEHHE JEHCTBUTEIBHBIX
qucell
1.3 Apudmerndeckre IeHCTBUS C IEHCTBUTEIHHBIMU YHUCIAMH
W3mepenusi, npubimKeHus, olleHKUu. PazMepbl 00bEKTOB OKPY)KAIOLIEro MHpa,
14 JUIUTENIHOCTh IPOLIECCOB B OKpyXkatomem wmupe. I[IpubnmxéHHoe 3HaueHHe
' BEJIMYUHBI, TOYHOCTh NpHOIKeHus. Okpyrienue uncen. [Ipukunka u oneHka
PE3yJIBTaTOB BBIYUCIICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OAHOU NTEPEMEHHON
2.2 Jluneitnoe ypaBHeHue. Perenue ypaBHEeHUH, CBOJAIIUXCS K TUHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASAIINXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs ypaBHEHMM TpEeTbe U
' YeTBEPTOU CTENIEHEN PA3JIOKEHHUEM Ha MHOKHUTEIHN
2.5 Pemenue npoOHO-paiMOHANIBHBIX YpaBHEHHHA
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ ABYMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pewrenne cucreM AByX JIMHEWHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU
20 Pemienue cucrem AByX ypaBHEHHMU, OJJHO M3 KOTOPBIX JIMHEHHOE, a APYroe —
' BTOPOU CTEIICHU
2.10 I'paduueckas MHTEpIIpETALIUS CUCTEMBI YPABHEHUI C IBYMS IIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 33714 anreOpandeckuM CriocooomM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne nuHENHBIX HEPABEHCTB C OHOW IIEPEMEHHOU
2.14 Pemenue cucrem JIMHEHHBIX HEPABEHCTB C OAHOM EPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBa
516 I'paduueckas mHTEepHpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs

NEPEMEHHBIMU




OyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGorna, KOOpIMHATHI

> BEPIITUHBI TapaboJIbl, OCb CHMMETPUHU MTapadoIIbl

3.2 I'paduxu Gynxuit y=kx, y=kx+b u ux cBoMcTBa

33 I'paduku dynkmuit y=k/x, y = x*> 1 X CBOMCTBa

3.4 I'paduku Gynkmmii , u Ux cBOMCTBA
4 YucnoBsle OCIEA0BATENBHOCTH

il Ompenenenne U CocOObl 3a/IaHKsI YUCIOBBIX TOCIEIOBATEIPHOCTEH. 3a/aHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOH (popMyoii u popmyoit n-ro dieHa

42 Apudmernueckass mnporpeccus. DOpMylbl #-TO  WiIeHAa apH(PMETHUECKOi
' IIPOrPECCUU, CYMMBI IIEPBBIX 7 YWICHOB

43 I'eomerpuueckas mporpeccuss. DopMmyibl #-r0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX 71 YICHOB

44 N300pakeHre WIEHOB apuU(PMETHUYECKOM W TeOMETPUYECKONH MpOrpeccHid
' TOYKaMHU Ha KOOPJIMHATHOM TJIOCKOCTHU. JIMHEWHBIN U SKCIIOHEHITUATIbHBIA POCT

4.5 CroxHbI€ TPOUEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0mero oopaszosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMU: MHOXECTBO, IOJMHOXECTBO,
omepaluu HaJ MHOXECTBAMU;, YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUKI, NPUMEHATh UX MPU PELICHUU
3a/la4; YMEHHUE MCTOIh30BaTh rpapuueckoe mpeICTaBICHHEe MHOKECTB
JUIS OMMCAHMS pealbHBIX MPOLIECCOB U SIBJICHUM, MPU PELICHUH 3aJa4

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBarh MOHATHSIMH: ONpPEEICHUE, aKCHOMa, TeopemMa,
JI0KA3aTelIbCTBO; YMEHUE pAaCIO3HaBaTh HCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, NPHUBOJUTH NPHUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKa3bIBAaHUH

YMeHHe onepupoBaTh MOHATUSAMU: HATypalbHOE 4YMCIJIO, IIPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTb HATypalbHBIX 4YHCEJ, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOIYJb YHCIA, OOBIKHOBEHHas IpoOb U
JecaTu4Has ApoOb, CTAHJAPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHATIFHOE YHCIIO, apu(MeTHYeCKUd KBaJpaTHBI KOPEHb;
YMECHHME  BBIIOJHATH JEHCTBUS C  4YHUCIAMH, CpPaBHUBAaTb U
YHOpPAIOYMBATh YUCIA, IPEACTABJIATH 4YHCJIA HAa KOOPAMHATHOU
IPSIMOW, OKDYIJISATh YHUCIA; yYMEHHE JejaTb INPUKUIKY U OLEHKY

pe3yJibTaTta BBIYMCIEHUN

VYMeHHue onepupoBaTh MOHATHSIMHU: CTETIEHb C LEJIBIM IIOKa3aTeleM,
apu(MEeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOYJICH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYPalIbHOW CTETeHH
Oonblle E€IMHUIBI;, YMEHHE BBINOJMHATH PACUYETHI MO  (QOpMyIaMm,
npeoOpa3oBaHUsl LENbIX, IPOOHO-PallMOHANBHBIX BBIPQOKCHHH |
BBIPQKEHUI ¢ KOPHSAMH, Pa30OKEHHE MHOTOWJICHA Ha MHOXKUTEIH, B
TOM 4HCJE€ C HCHOJb30BaHMEM (GOPMYJ pPa3sHOCTH KBAJpaToB U

KBaJpara CyMMBbI U pa3HOCTH

YMenue ONCpUpOBATH MOHATHAMU: YUCJIOBOC paBCHCTBO, YPABHCHHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JMHEHHbIE U KBAJpPAaTHHIC ypaBHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEMEHHOW, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUM, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHMCJIE NPU PELICHUH 3aJa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7ad; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0O M KOOPJAMHATHYIO IIJIOCKOCTh ISl M300pa)KeHHsl pelieHui

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: YHKLUS, rpaduk GyHKIMU, HYIN
byHKINH, POMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yOBbIBaHUS, HaWOOJbIIEE M HAUMEHbIIEC 3HAYCHUS
byHKIIH; yMeHHe OIIEpUPOBATH HOHATHAMHU: npsMas
MPONOPIMOHATBHOCTh, JUHEHHAsT (PYHKIMS, KBaJpaTuyHas (yHKIHA,
oOpaTHass TPOMOPIHOHAILHOCTh, TMapaboiyia, TUrepoosa; yMEeHHE
CTpOUTH TpaduKu PYHKIUH, UCTIONB30BaTh IPa(UKU Ui ONpeIeICHUS
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHS 3aJad U3 APYTUX
yu4eOHBIX TPEAMETOB M pEATbHON JKU3HH; YMEHHE BBIPAXKATh

(dbopMynaMu 3aBUCUMOCTH MEKy BETMUUHAMU

YMenue ONepUpoOBaThH MOHATUSIMU: MOCJIeI0BATEIbHOCTD,
apudmernyeckass U TeoOMeTpuUYecKass  IMPOTPECCUU;  YMEHHUE
MCIIOJIb30BaTh CBOMCTBA TOCIEAOBATENBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pElIeHUH 3a/ad, B TOM 4YHCIEe 3ajad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLICHTHI,
IO M 4YacTH, JBUXKEHHE, DPaldoTy, LIEHy TOBapOB U CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a49i U3 00JIaCTH yIpaBIeHUS JINYHBIMU U
ceMeiHbIMU  (UHAHCAMHM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl IO YCJIOBHUIO 3aJayH,
UCCIIEIOBATh IMOJIYUEHHOE PELlIEHHE W OLEHUBAThH MPaBAONOA00HOCTh

[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUAMU: GUTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHK, TPEYroJIbHUK, paBHOOEAPCHHBIH
U PABHOCTOPOHHUHI TPEYTrOJIbHUKH, MPSAMOYTOJbHBII TPEYrOJbHUK,

MenuaHa, OMCCeKTpUca M BBICOTa TPEYTOJNbHUKA, YETHIPEXYTOJIBHUK,




napajjiesnorpaMM, pomO, TMPSMOYTOJbHHUK, KBajJpaT, Tpameuus;
OKpPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; ymeHue pemarh 3alaud, B TOM YHCJIE U3 MOBCEJHEBHOMN
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEIMYUH C IPHUMEHECHUEM

M3YyYEHHBIX CBOMCTB (UTyp U (PakToB

10

YMeHue OomnepupoBaTh IOHATHAMHU: PABEHCTBO (HUryp, PaBEHCTBO
TPEYTOJLHUKOB; TMapajuIeIbHOCTh W TEPICHIUKYISIPHOCTh TIPSMBIX,
Yrojl MeXAy IpsAMBIMHM, IEpPHEHAMKYISAP, HAKIOHHAs, IPOEKIUs,
noaoOue Guryp, moJg00HbBIC TPEYTOJbHUKH, CHMMETPUSI OTHOCHTEIILHO
TOYKU U TPSIMOM; YMEHHE DPAclO3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue (Guryp, mapauieTbHOCTh M TEPICHIUKYISIPHOCT MPSMBIX B

OKpY’KaIOIIeM MHpPE

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PACCTOSHUE, YIoj
(BeMMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrOJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl NPEIMETOB U OOBEKTOB B OKPY)KAIOILIEM
MHUpE, YMEHHE TMPUMEHATH (GOPMYIbl MEepUMETpa M IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAJM Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapaJUIEJENUIENa; YMEHUE INPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKUE COOTHOILEHHS IS

BBIYUCIICHUS JUTMH, PACCTOSTHUM, IITONIaaeH

12

YMenne wu3zo0paxkarb IUIOCKME (GUTYPI W HX KOMOHWHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOIIbIO UYEPTEKHBIX
WHCTPYMEHTOB ¥ 3JICKTPOHHBIX CPEICTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OIMIMCAHUTIO

13

YMeHue onepupoBaThb MOHATHSMHU:  TNPSMOYTOJbHas  cHUCTEMa
KOOpJIWHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YHUCIIO, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAMHATHI IJI TPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJady, B TOM YHCIE M3 JPYTUX Y4eOHBIX

IIPEAMETOB U peajbHOM KU3HU

14

YMeHHne OnepupoBaTh MOHATUSMHU: CTOJOHMKOBBIE M  KPYTOBBIC
AMarpaMMbl, — TaOMUIBI, cpegHee  apuMeTHYecKoe, MeIuaHa,
HauOoJblllee W HAaWMEHbBINIEEC 3HAYCHHS, pa3Max UYHCIOBOTO Habopa;

YMEHUE  W3BIEKaTh, HMHTEPIPETHPOBATH M  IpeoOpa3oBbIBATH




uHpOpMAIIMIO, TPEJICTABICHHYI0 B TaOIWIaX M Ha JgUarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHME pacro3HaBaTh W3MEHYMBBIE BEJIMYMHBI B

OKpYIKaroIeM MHUpe

15

YMeHue omnepupoBaTh MOHATHIMHU: CIYYalHBIA OMBIT (CIydalHbIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RIIEMEHTApHBI HCXO.)
CIIy4aifHOTO OIbITa, CIy4dailHOe COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTU CIYYaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOIO Tepedopa M ¢ HCIOJIb30BaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHHBATb BEPOSATHOCTH PEabHBIX
COOBITHI M SIBICHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHIM B OKpYXKAalOIleM MHpPe U B KHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MaCCOBBIX SBJICHUAX

16

YMeHue BBHIOMpATh MOIXOASIINA H3YUYEHHBIH METOJ Ul pPEeLICHHUs
3a/la4¥, NPHUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKHU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIAAIOIIMAECS  PE3YJbTaTHI,
IIOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAayKH, IIPUBOIAUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOMN

U BCEMUPHOU UCTOPUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUSA

Yucna ¥ BEIYUCIIEHUA

1.1

HaTypaJIBHLIe U OCJIbIC YHCIIA. HpI/I3HaKI/I JACJIUMOCTH LCIBIX YUCCI

OOBbIKHOBEHHBIE M JIECATHYHBIE  JpPOOHM,  MPOLEHTHI, OECKOHEYHBIE

12 MIePUOINYECKHE TPOOH

13 Panmonaneupie uncna. Apudmernyeckue omnepanud ¢ parroHaIbHBIMU
' quclaMu

14 JlefictBuTenpHble unciaa. ApudmeTHdyeckue omnepanud ¢ ACHCTBUTEIHLHBIMHU
' YUCIIAMU

s [TpubOnmkEHHbIE BBIUKCICHUS, TpPaBUiIa OKPYTJECHUS, MPHUKUAKA U OICHKA
' pe3ynbTaTa BhIYUCIICHUN

2 Anrebpandeckue BoIpaKEHUS

2.1 BykBeHHbIe BhIpaKeHUs (BBIPAKCHHS C TIEPEMEHHBIMH)

55 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palUOHAIBHBIM IOKa3aTeseM.
. CaoiicTBa cTeneHU

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuii KOpPEHb HaTypaJIbHOU CTEIIECHHU. [encrBus c
' apu(pMeTHYECKUMU KOPHSIMH HATypaTbHOU CTETICHH

3 VYpaBHEHUS U HEPABEHCTBA

. Lenble u npoOHO-panMoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUU

35 Lenble u apoOHO-panMoHadbHble HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

33 Pemrenue TekcTOBBIX 3a/1a4

4 Uucnoble NOC/IeI0BATEIbHOCTH

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUS OCIEA0BATEILHOCTEH

4.2 Apudmernueckass W TeoMeTpudeckas mnporpeccuu. dopmyna  CIOXKHBIX




MIPOIICHTORB

5 OyHKIIUU
Oyukiusa, crnocoObl  3amanus  GyHKuuu. ['padux  dyaknmm. OO6macTh
OTIpeIeNIeHUs] U MHOXKeCTBO 3HaueHui ¢pynkunu. Hynu ynkmun. [pomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIMU. MakCUMyMBbl U
MUHUMYMBbl (QyHKIMUA. Hambomnbiiee ¥ HawmMeHbIee 3Ha4YeHHE (DPYHKIIMK Ha
MIPOMEXKYTKE
6 Koopaunatel Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPJIMHATHI Ha TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroiasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuuecKux BEIUYUH
7.6 BekTopsl Ha mockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ nznanue,
nepepadotanHoe MakaperueB FO.H., Munmiok H.I'., Hemkos K.W. u np.; mon
penakiueit TemsikoBckoro C.A. AxnimonepHoe o6mecTBo «3maTenscTBO
«IIpocsemienne»

* MaTtemaruka. Anreopa: 8-i kitacc: 6a30BbIi ypOBEeHb: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaporues FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakuueil TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo
«IIpocsemienne»

* Marematuka. Anre6pa: 9-i kinacc: 6a30BbIi YpOBeHB: yueOHUK; 15-¢ u3manue,
nepepadotanHoe MakaperaeB FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AxknmonepHoe o6mecTBo «3maTtenscTBoO

((HpOCB@H.IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159800388589213147306
Brnageney Kucenesa OnuAa AnekceeeHa

OeicTevTened C 16.09.2025 no 16.09.2026
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