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INOACHUTEJIBHAS 3AIIMCKA

AnrebOpa sBISETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oO0ecleyuBaeT M3y4YEeHHE APYIMX AHMCLUMIUIMH, KaK €CTECTBEHHO-HAy4yHOIo, TaK W
I'YMaHUTAPHOTO LIUKIIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl IPOJOJKEHUs 00pa3oBaHus U B
MOBCEAHEBHON >kM3HU. PasButue y o0OydarommMxcs HAYYHBIX MPEACTaBICHUM O
NPOUCXOXKJICHUH M CYIIHOCTH anreOpanyecKkux aOCTpakiuii, crmocodbe OTpaxeHHs
MaTeMaTUYECKOM HAyKOW SBJIEHUW M TPOLIECCOB B TMPUPOJAE U OOIIECTBE, PO
MaTEMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM MO3HAHUM U B NPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBIIUICHHS, HEOOXOIUMBIX [IJIs
amanTani B COBpeMeHHOM IndpoBom obOmiecTBe. M3yuenue anreOpbl oOecmieumBaeT
pa3BUTHE YyMEHMsS HaO0/II0AaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTA MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOH
JNENUCTBUA U BBIBOJBI, (QopMyIupoBaTh yTBepkaeHus. (OcCBOeHHE Kypca anreOpsbl
00ecreynBaeT pa3BUTHE JIOTMYECKOIO MBIIUICHHS OOYyYarOUIMXCs: OHU HCIOJb3YIOT
JEIYKTUBHBIE W  HWHIYKTHBHBIE PAcCCyXJEHHUs, 0000IIeHHe ¢ KOHKPETHU3aIIHIO,
abctparupoBanue U aHajoruto. O0yueHnue anreOpe MnpeanoyaracT 3HauUUTEIbHBIN 00BEM
CaMOCTOSITETIbHOM AESITETbHOCTH OOYYaIOLIUXCsl, TOITOMY CAMOCTOSITEJIbHOE PpELICHHE
3a/1a4 SBJISETCS peain3alei AesTeIbHOCTHOIO IPUHIIMIA O0yUYEHHUS.

B crpykType mporpammsl yueOHOTO Kypca «Anredpa» mjisi OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJIEp)KATEIbHO-METOuYEeCKre JIUHUM: «Hucna
U BBIYUCIICHUS», «AITEeOpandecKre BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkuum». Kaxmas u3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHAW Pa3BUBACTCS Ha
NPOTSDKEHUU TPEX JIET M3YYEHHs] Kypca, B3aUMOJAECUCTBYS C APYTMMHU €ro JUHUSIMH. B
XO0JI¢ M3y4YeHHUs y4eOHOro Kypca OOydaromMMCs MPUXOAUTCS JOTUYECKU PACCYXKIATh,
MCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3U ¢ 3TUM B porpamMmy y4eOHOTo
Kypca «Anredpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTMKH, IMPEACTABICHHBIE BO BCEX
OCHOBHBIX paszJielaX MaTeMaTHYECKOro o0pa3oBaHUsA U CIOCOOCTBYIOIIME OBJIAJCHHUIO
O0y4YarIIMMHICS OCHOB YHHMBEPCAITBHOTO MaTeMaTH4ecKoro si3bika. CopmepaTelnbHOU U
CTPYKTYpHOW  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Aunrebpa»  SBISETCS  €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxxanue auHuM «Hucna ¥ BBIYMCICHUS» CIY>KUT OCHOBOW NJisi JajdbHEHIIEro
W3Y4YCHHUS] MaTEeMaTUKH, CIOCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCA JIOTUYECKOTO
MBINIIEHUS, (OPMUPOBAHUIO YMEHHS  IIOJIb30BAThCA  QJITOPUTMAMH, a  TaKKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX [IJIi TIOBCEIHEBHOM KU3HHU.
Pa3BuTue MOHATHS O YHUCIE HAa yPOBHE OCHOBHOI'O OOMIEro oOpa3oBaHMS CBSI3aHO C
paIMOHAILHBIMU ¥ UPPAlMOHATBHBIMH YWCIaMU, (OPMHPOBAHUEM TMPEACTABICHUN O
JICUCTBUTEIILHOM 4YHCJIE. 3aBEPIIEHUE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K CPEIHEMY
o01ieMy 00pa3oBaHHUIO.



Conepxanue AByX ainreOpanyeckux JUHUM — «AJreOpandeckue BBIPAKECHUS» U
«YpaBHEHHST M HEPaBEHCTBa» CIOCOOCTBYET (QOPMUPOBAHUIO Yy OO0y4aroluXxcs
MaTeMaTH4YECKOro amnmnapara, HeoOXOAUMOTO JJIsl PElIeHUs 3a7a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB U TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOro OOIIEro
oOpa3oBaHus YYE€OHBIH MaTepuall TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKEHUH.
Anre6pa JAEMOHCTpPUPYET 3HAYE€HHE MaTeMaTHMKW KakK s3blKa JUIi  [TOCTPOCHUS
MaTEMaTUYECKUX MOJIETICH, OMMCAHUs MPOIECCOB U SABJIICHUN pealbHOro mupa. B 3amaun
oOydeHusl anredpe BXOMIT TaKkKe JaJbHEUIee pa3BUTHE aJTOPUTMUUYECKOTO MBIIIICHUS,
HEOOXOJUMOro, B YACTHOCTH, [IJIi OCBOCHHMS Kypca HWH(OPMATUKH, U OBJIAJICHUE
HaBbIKAMU  JCAYKTUBHBIX  paccyxkaeHuil. [IpeoOpa3zoBanne CUMBOJNBHBIX  (opMm
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUS, CTOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxxanve (QyHKIIMOHATBHO-TpaUUeCKoW JMHUW HAIEJIEHO Ha MOIyYeHHUE
oOydJarolmuMHCsl 3HAHUM O (YHKIUAX KaK Ba)KHEUIIEH MaTeMaTH4eCKOW MOMAeNu MJis
ONMHUCAHUS W UCCJIEAOBAHUS PA3HOOOPa3HBIX MPOILECCOB U SBJICHUU B TPUPOJE U
obmiectBe. M3yuenue Marepuana CHocOOCTBYET pPa3BUTHIO Yy OOYyYarOUIUXCS YMEHUS
WCII0JIb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMAaTHUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpauuecKue, BHOCUT BKJIAJ B (DOPMHUpPOBAHHE NPECTABICHUNA O POIHU
MaTeMaTUKH B PA3BUTUU IIUBWIM3ALUH U KYJIBTYPHI.

CornacHo yueOHOMY TUIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIM Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CJEAYIONIME OCHOBHBIE paslenbl coaepxkaHus: «Ywucina wu
BBIYUCIICHUSA», «AJreOpanyeckue BbIpaXKEHUA», «YPABHEHHS U  HEPaBEHCTBAY,
«DyHKIUWY.

Ha usyuenue yueGHoOro kypca «Anredbpa» orBogutcs 306 gacos: B 7 kinacce — 102
yaca (3 gaca B Henenmo), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kinacce — 102 gaca
(3 gaca B HenenO).



COIAEPXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JAECATUYHbBIE, IEPEXO] OT OJAHOU (POPMBI 3aMKUCH ApOOEH K
npyroii. IloHATHE panMOHAIBPHOIO YMWCIA, 3alHCh, CPAaBHEHHUE, YHOPSIAOYMBAHUE
palMOHANIBHBIX 4YnceN. ApudMeTHYecKre JEeUCTBUS C paIlMOHAIBHBIMU YHUCJIAMH.
Pemenue 3a1a4 13 peaqbHON NPAaKTUKHA HA YacTH, HAa IPOOH.

CreneHp ¢ HaTypaJbHBIM MTOKa3aTelieM: ONpeeneHne, npeoOpa3oBaHue BhIPAKEHUN
Ha OCHOBE ONpeNeNIeHus, 3aMuch OONbIINUX Yncel. [IpoleHThl, 3amuch MPOLIEHTOB B BUJIE
podu U 1pobu B BUAE NPOLEHTOB. Tpu OCHOBHBIE 337aUu HA MPOLEHTHI, pEIICHUE 3a/1a4
W3 PEAIbHOW MPAKTUKHU.

[IpyuMeHeHne NPU3HAKOB JACIMMOCTH, PAa3JI0KEHHE HAa MHOXKWUTEIU HATypaIbHBIX
YHUCEN.

PeanpHbIie 3aBUCUMOCTH, B TOM YHUCJIIE TIPSMasi ¥ 00OpaTHAs MPOMOPIUOHATHHOCTH.

AnredpanvecKkue BbIPaKeHUsI

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IEepeMeHHOW. JlomycTumeble
3Ha4YEeHUSl MepeMeHHbIX. lIpelncraBieHue 3aBUCUMOCTH MEXAY BEIWYMHAMH B BHUIE
dbopmynbl. Beraucnenuss mo ¢opmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAKCHHM,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHUS, MpaBUia MpeoOpa3OBaHMs CyMM U NPOU3BENCHMIA,
IIpaBUJIa PACKPBITUS CKOOOK U MPUBEIECHHS MOJOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAIbHBIM ITOKA3aTEIIEM.

OnHouwnenbl W MHorowieHol. CteneHb MHorowieHa. ClioXeHue, BbIYUTAHUE,
YMHOXEHUE MHOTrOWwIeHOB. DOpMynbl COKPAlIEHHOTO YMHOXKEHMS: KBaApaT CyMMBbI U
KBaJpaT pasHocTu. PopMmyna pa3HOCTH KBaJapaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOXHUTEU.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEHUE, KOpEHb  ypaBHEHUs, NpaBWiIa NpeoOpa3oBaHUsl  ypaBHEHHS,
PAaBHOCHJIBHOCTh YPAaBHEHU.

JInHeHOe ypaBHEHME C OJTHOW MEPEMEHHOM, YUCIO KOPHEU JIMHEMHOIO YPaBHEHHS,
penieHre JTUHEeHbIX ypaBHeHU. COoCTaBlIeHHE YPaBHEHHM IO YCIOBUIO 3a/1aud. Pemienue
TEKCTOBBIX 33J]a4 C IOMOLIBIO YPaBHEHUH.

JluneitHoe ypaBHEHUE C ABYMsS MepeMeHHbIMU M ero rpaduk. Cucrema AByX
JUHENHBIX YpaBHEHUM C JABYMs MEPEMEHHbIMU. PerieHue cucteMm ypaBHEHUH CriocoOoM
IOACTaHOBKH. IIpumepsI permennst TEKCTOBBIX 3a/1a4 € MIOMOIIBIO CUCTEM YPABHEHHM.

DyHKIUH

KoopaunaTta Touku Ha npsmoid. YuciioBble TPOMEXYTKU. PaccTossHrE MEXAY ABYMS
TOYKaAMHU KOOPJIMHATHOU MPSIMOM.



[TpstmoyronbHas cucrtema koopauHat, ocu OX u Oy. Abcuucca u opuHaTa TOYKH Ha
KOOpJAMHATHON TuiockocTu. [lpumepsl rpadukoB, 3amaHHblx (opmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonsitue Qynkuuu. I'paduk dynkiuu. CpoiicTBa
byukuuii. JIuneinas ¢yakius, e€ rpaduk. I'padux dynkmum y = |X|. Ipaduueckoe
pelIeHNe JTUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPaBHEHUM.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBaapatueiit koperb u3 uucina. [lonstue 06 upparmoHaibHOM uucie. JlecaTuanbie
MPUOIMKEHUST UpPAllMOHANIBHBIX uncell. CBOMCTBa apu(METHIECKUX KBaAPATHBIX KOPHEH
U UX TMPUMEHEHUE K NpeoOpa30BaHUIO UMCIOBBIX BBIPAKCHUN U BBIUHUCICHUSIM.
JlecTBUTENIBHBIC YHCIIA.

CreneHb ¢ 1EIbIM MoKa3aTeneM U €€ ceorcTBa. CTaHaapTHas 3alKUCh YUCTA.

AJredpanydecKkre BbIpaKeHUSIAJITeOpandecKue BbIPaKeHU s

KBazpaTHbIil TpEXUIIEH, pA3I0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas n1podb. OCHOBHOE CBOWCTBO anrebpamdeckoil apoou. CroxeHwue,
BBIYMTAHKUE, YMHOXKEHHE, JIeJICHUE alredpanyeckux apooeil. PanmonanbHbie BEIpaKeHUs U
uX npeoOpa3oBaHUeE.

YpaBHEHUs U HEpABEHCTBAY pABHEHHMS M HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMysna KOpHEH KBaJpaTHOro ypaBHEHHsS. Teopema
Buera. Pemenne ypaBHeHH, CBOISAIIMXCS K JIMHEMHBIM M KBaJpaTHbeIM. [Ipocreitmme
JTpOoOHO-paIMOHATILHBIEC YPABHEHUS.

I'paduueckas uHTEpnpeTanusi ypaBHEHUU C JABYMSI TEPEMEHHBIMU M CHUCTEM
JIMHEVHBIX YPAaBHEHUM C ABYMs IepeMEeHHbIMU. [IpuMepsl permenns cucTteM HEJTMHEHHbBIX
YpPaBHEHUM C ABYMS IEPEMEHHBIMHU.

Permenue TeKCTOBBIX 3a/1a4 anreOpandeckumM CrocoOoMm.

UucnoBble HEpaBEHCTBA M HUX CBOMCTBA. HepaBeHCTBO € OJHOW IIEPEMEHHOM.
PaBHOCHIBHOCTH HEpaBEeHCTB. JIMHElNHbIE HEpaBEHCTBA ¢ OJHOW nepeMeHHOW. CHcTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

OyHKIMNDYyHKIUT

[Tonstne Qynkmuu. OOnacTh oOmpeneneHuss W MHOXECTBO 3HAYCHUN (YHKIIUH.
CrniocoOnI 3a1aHus PyHKIIUM.

I'padux dynxmum. Urenue cBoiicTtB PyHkimu mo e€ rpaduxy. [Ipumepsr rpaduxos
GYHKIUNA, OTpaXaroluX peajbHbIe MPOIECCHI.

DYHKIUK, ONMUCHIBAIOIINE MPSIMYI0 U OOpPaTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. OyHKIHK Y = X2, Y = X3, Y = VX, y=|X|. [padudeckoe perenne ypaBHeHHiT u
CHUCTEM YPABHEHUH.

9 KIIACC



Yuciia v BIYUCTCHUS

PanmonanpHble 4uCla, HppalMOHAIBHBIE YHCTIA, KOHEYHbIE M OECKOHEUHbIE
JecITUYHbIE ApoOr. MHOXKECTBO JEHCTBUTENBHBIX YMCEN, IEWCTBUTENbHbBIE YHCIA Kak
OecKOHEUHbIE JecATHYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIECTBUTEIBHBIX YHCEI U KOOPAUHATHOU MPAMOIA.

CpaBHEHHE  JE€HCTBUTEIBHBIX qucel, apudmernyeckue JNENUCTBUS c
JEHCTBUTENBHBIMU YUCIAMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIEro MUPA, JJIUTEIHHOCTh MTPOILIECCOB B OKPYKAIOLIEM
MHpE.

[TpubmmkEéHHOE 3HAYEHUE BETWYMHBI, TOYHOCTH MPUOIMKeHHsI. OKpyTiIeHHE YHCed.
IIpuknKa 1 OLIEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIIIMXCS K JIUHEWUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBAaJAPATHBIM.
buxkBanpatHoe ypaBHeHue. llpumepsl pelieHHUs ypaBHEHHUM TPETbed U YETBEPTOU
CTENEHEW Pa3I0KEHUEM Ha MHOKHUTEIH.

Pemenue apoOHO-paniMoOHANBHBIX ypaBHEHWH. PemieHne TEKCTOBBIX — 3aja4y
anreOpanyecKkuM METOJ0M.

VYpaBHeHue ¢ AByMS IIEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPaBHEHUI C IBYMsI IIEPEMEHHBIMU. PellieHne cucteM AByX YpaBHEHUM, OAHO U3 KOTOPBIX
JUHEHHOE, a Jpyroe — BTOPOW cTemeHW. [padudeckas HHTEPHPETAUS CUCTEMBI
YPABHEHHU C IBYMs IEPEMEHHBIMH.

Perenue TeKCTOBBIX 3a/1a4 aNredOpanyeckumM crocoooM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemrennie nMHENHBIX HEPABEHCTB C OHOW NEPEMEHHOM. Pemenune cucremM JTnHEMHBIX
HEpPaBEHCTB C OJIHOM mnepeMeHHOM. KBanpaTHele HepaBeHcTBa. ['paduueckas
MHTEpIIpETAlNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMHU.

OyHKIMNDYyHKIUA

KBangpatnunas dyukuus, e€ rpadguk u cpoiicta. [lapabosna, KoopiMHATHI BEPIIUHbI
napa0osbl, 0Cb CAMMETPHH M1apadoJIbI.

I'padukn pyrxmmii: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = x| , u ux
CBONCTBA.

YucioBbie MOcaeq0BaTEIbHOCTUYUHCI0BBIE MOCAEI0BATEILHOCTH U IPOTrPecCHH

[loHsAiTHE  YUCIOBOM  MOCIEAOBATEIBHOCTH.  3aJaHUE  MOCIEAOBATEIBbHOCTU
pPEKyppeHTHOM dopMyInoii u HopmyIoit N-To YieHa.

Apudmernueckass u reomerpuyeckas nporpeccur. Dopmynbl  N-To  wieHa
apu(PMETUIECKON U TE€OMETPUYECKON MTPOrPECCHI, CYMMBI MEPBBIX N UJIEHOB.



N300pakeHne 4ieHOB apu(PMETUUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIOCKOCTH. JINHEWHBIN U AKCIIOHEHIUAIBHBIA POCT. CII0KHBIE ITPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Airedpay»
XapaKTEepU3YyIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

MPOSIBJIEHUEM MHTEpPECA K MPOUUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMATHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCHMCKMX MATEMATUKOB U POCCUHCKOU
MAaTEMaTHUYECKOW IIKOJIbI, K HCMOJIb30BAHUIO 3TUX JOCTHKEHUN B JIPYyrMX HayKax H
MPUKIAIHBIX cepax;

2) rpaxaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJTHEHUIO O0SI3aHHOCTEH rpa)kJaHWHA U peaji3allud €ro Ipas.,
MPEICTABICHUEM O MaTEMAaTUYECKUX OCHOBAX ()YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TPOLEAYp TPAKIAHCKOro oOmiecTBa (Hampumep, BBIOOPHI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO OTHYECKUX TMPOOJIEM, CBA3aHHBIX C TPAKTUICCKUM
MPUMEHECHUEM JOCTHMKEHUM HAyKH, OCO3HAHMEM BaXXHOCTU MOPAIbHO-3TUYECKUX
MIPUHLIUIIOB B AESATEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE y4aCTHE B PEIICHUH MPAKTUYECKUX 33a/1a4 MATEMaTUIECKON
HaIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMAaTHYECKOro 00Opa30BaHUs Ha MPOTSXKEHUU
BCEM OKM3HM JJisi YCHEHIHOW MpOodecCHOHAIBHOM JEATETbHOCTH M Pa3BUTHEM
HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPDOM U TOCTPOCHHEM WHIWBHIYaIbHOU
TPAeKTOPUU OOpa30BaHUsT M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHATILHOMY M ACTETHYECKOMY BOCTIPUSATHUIO MATEMATHIECKUX
OOBEKTOB, 3ajJa4, pEUIeHUW, PpacCyX JACHUN, YMEHUIO BHJIETh MATEMATHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHMSA:

OpHUEHTALIMEN B JAEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJILI U OOIIECTBA, TOHUMAHUEM
MaTEMaTUYECKON HayKW Kak c(epbl 4eTOBEUYECKOM JeSITeIbHOCTH, 3TAloB €€ pa3BUTHUS U
3HQUMMOCTH IS Ppa3BUTUS LMBWIM3ALMKM, OBJIAJCHUEM SI3bIKOM MATEMaTUKU U
MAaTEMaTHYECKOW KYJIbTYPOUM KaK CPEICTBOM MO3HAHUSI MUPA, OBIAJCHUEM IPOCTECUIINMU
HaBBIKAMU HCCIIEI0OBATEIbCKON €SI TEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (opMHpOBaHHE KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0JIaronoayYns:



TOTOBHOCTBIO MPUMEHATH MAaTeMaTUYECKHE 3HAHUS B MHTEPECAX CBOEro 3/10pPOBbs,
BEJICHUSI 370pOBOr0 o00pa3a KW3HM (3[0pOBOE MUTaHHUE, COATAHCUPOBAHHBIM PEXKUM
3aHATUN U OTJAbIXA, peryispHas ¢pu3ndecKkas akTUBHOCTh), COOPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, TpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa JIPyroro 4e0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha MPUMEHEHUE MaTEeMaTHUUEeCKWX 3HAHUW I pelieHus 3a7ady B
00JaCTH COXPAHHOCTU OKPYKAIOIIEH Cpe/bl, IMIIAHUPOBAHUSI TMOCTYNKOB W OIEHKU HX
BO3MOJKHBIX MOCJHEACTBUN M1 OKPY>KAIOIIEH Cpe/ibl, OCO3HAHUEM I100aIbHOI'0 XapaKkTepa
AKOJOTUUYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

8) apanTanusa kK U3MEHAIOMMMCS YCJIOBUSIM CONMAJILHON U NPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIIOBHSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUYECKYH0 JAESTEIbHOCTh, B TOM YHCIIE YMEHHUE
VUUTHCA Yy JPYTUX JIOJIEH, MPUOOpETaTh B COBMECTHOW JEATENbHOCTH HOBBIC 3HAHUS,
HABBIKU U KOMIIETEHIIMU U3 OMbITA JIPYTUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (opMyIupoBaTh
U7eH, TOHSATHUS, TUIIOTE3bl 00 O0BEKTAaX M SBJICHHUSX, B TOM YHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IUIAHHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIHNI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U
nercTBus, GOPMYyJIHPOBATH U OLICHUBATH PUCKHU U MOCIEACTBUSA, POPMUPOBATH OTIBIT.
METAIIPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHﬂ

ba3oBble Jlornuyeckue aelcTBUA:

BBISBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHSATHM, OTHOIICHHH MEXIY IOHATHAMH, (OPMYIHPOBATH OIPEACICHUS TOHATHH,
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKALMKU, OCHOBAHUS JJIsi 000OIIEeHUs U
CpaBHEHUSI, KPUTEPUU TTPOBOJMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh M IMPEOOPA3OBBIBATH CYXKIACHHUS: YTBEPAUTCIbHBIC H
OTpUIIATENbHBIC, SAUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJISITh MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUUs B (DakTax,
JIAHHBIX, HAOJIONCHUSIX W YTBEPXKACHUSAX, TMpeajaraTb KPUTEPUU IS BBISABJICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUHIA;

JIeTIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIFOUEHH M, YMO3AKIIOUEHUN 110 AaHAJIOTUH;

pa3ouparh JOKa3aTeNhCTBA MAaTEMATUYCCKUX YTBEPKICHUH (MpsSMbIE€ U OT IIPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEILHO HECIIOKHBIE JIOKa3aTeIbCTBA MaTeMaTHYeCKuX (haKTOB,



BBICTpAaWBaTh apPTyMEHTAIMIO, MPUBOAWTH MPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCO0 pelieHuss ydeOHOW 3aaauu  (CpaBHHMBAaTh HECKOJBKO BapHUAHTOB
pelieHusi, BpIOMpaTh HamOoJiee MOAXOASAIINA C Y4ETOM CaMOCTOSATENHHO BBIIEIIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBareabckue AeiicTBUS:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HaHUs, GOpMYIHPOBAThH
BOIPOCHI, (PUKCHUPYIOIINE MPOTUBOpEUUE, MPOOJIEMy, CaMOCTOSITEIIbHO YyCTaHABIMBATH
HCKOMOE€ U JIaHHO€, (POpMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHEHUE;
IPOBOJNTH IO CAaMOCTOATEIBHO COCTABICHHOMY IUTAaHY HECIOXKHBIA JKCIECPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE IO YCTAHOBIIEHHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro 00BhEKTa,
3aBUCUMOCTEH 0OHEKTOB MEXKITY COOOM;

CaMOCTOATENHHO (POPMYITHPOBATH OOOOIICHHUS U BBIBOJBI MO PE3yiIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHNS, WCCIEOBaHMs, OIICHUBATh JOCTOBEPHOCTH TIOJYyYEHHBIX pPE3YJIbTATOB,
BBIBOJIOB M 00OOIIIEHHII;

MPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE TMPOIIECCA, & TAKXKE BBIIBUTATh MPEATIOI0KEHUS O
€r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeit:

BBISIBIISITh HEJIOCTATOYHOCTHh M U30BITOYHOCTh MH(OPMAIINH, TaHHBIX, HEOOXOUMBIX JIJIS
peIIeHHs 3a0a49H;

BBIOMpaTh, AHAJIM3HPOBATh, CHUCTEMATHU3MPOBATh W HHTEPIPETHUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy MpeAcTaBiIeHUS WHOOpPMAIMKU U WLIIOCTPUPOBATH peEIllaeMble 3aJauu
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 nX KOMOWHAIIUSMH,

OLICHUBATh HAA&KHOCTh WH(POPMAIMHA TIO KPUTEPHUSIM, TPEII0KCHHBIM YYHUTEIIEM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHHBepCcaJbHbIe YUeOHbIE NelCTBHUSA:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBHUSIMU W IEISIMU
OOIeHus, SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS MO XOAY pEIIeHHs 3a/ladyd, KOMMEHTHPOBATh
MIOJIyYE€HHBIN PE3yJIbTAaT;

B XO7Ie OOCYXJEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMBI, MPOOJIEMBI,
pelaeMoil 3aa4un, BbICKA3bIBaTh WJIEH, HAICICHHBIE HA TMOWCK PEIICHUS, COMOCTaBIAThH
CBOM CYKJICHHS C CY>KJICHUSIMH JPYTUX YUaCTHUKOB JIMajora, OOHapy»XMBaTh pa3jiudue u
CXOACTBO TIO3WIMK, B KOpPpEeKTHOW ¢opme (GopMyIupoBaTh pa3HOTIACUS, CBOU
BO3PaKEHUS;

NPEICTaBISITh Pe3yabTaThl PEIICHHUs 3aJadd, JKCIIEPUMEHTA, HWCCIICIOBAHMS, TPOCKTa,
CaMOCTOSITEJILHO BBIOMPATh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajad MPE3CHTAlUU U
0COOEHHOCTEN ayIUTOpUH;



MOHUMAaTh U MCMOJIb30BATh NPEUMYILECTBA KOMAaHAHOW M MHAMBUIYAIbHOW pabOTHI MpHU
peleHnH y4eOHbIX MaTeMaTHUYECKUX 3a/1aY;

NPUHUMATh 1€JIb COBMECTHOW JESATENbHOCTH, IUJIAHUPOBATH OPraHU3alMI0 COBMECTHOMU
paboThI, pacnpenesTh BUAbI pabOT, TOrOBapuUBaThCA, 00CYXKAATh MPOIECC U PE3yJbTaT
paboTHI, 0000IIaTh MHCHHS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPyMNoOBbIX (hopmax paboThl (00CYyKaeHusi, 0OMEH MHEHHUSIMH, MO3T'OBbBIE
IITYPMBI U APYTHE), BBINOIHITH CBOIO YaCTh paOOThl U KOOPAMHUPOBATH CBOU ACHCTBUS C
JPYTMMHU 4YI€HaMU KOMaHJbl, OIICHMBAaTh Ka4€CTBO CBOErO BKJaJa B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHBIE YHUBepcaJbHbIe Y4eOHbIe NeliCTBHA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIAH, QJITOPUTM pEHIeHUs 3aJayd (WM €ro 4acTh),
BBIOMpATh CHOCOO pemeHuss C YY4ETOM MMEIOLIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBHI PEUICHUU C YYETOM
HOBOM MH(pOpMaLUu.

CaMOKOHTPOJIb, SJMOLHOHAIbHBI HHTEJVIEKT:

BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yinbTara pelieHus
MaTEeMaTUYE€CKOU 3a/1a4H;

NPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHM PEIIEHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJACHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE PE3yJIbTaTa JEATEIbHOCTH IMOCTAaBJICHHOM LIETU U YCJIOBHSM,
OOBSICHATh MPUYUHBI TOCTH)KEHUSI WM HEAOCTUKEHHS LeJIM, HaXOAUTh OIIHUOKY, AaBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniry odyuenuss B 7 Kjacce oOydarOIMACS MOMYYUT CIEAYIOIMINUE MPEAMETHBIC
PE3yIBTaTHI:

YucJia v BIYMCICHUSA

BbInonHsaTh, coueTast yCTHbIE U MUCbMEHHbIE MPUEMBI, apu(METHUECKIE AEHCTBUS C
palOHAJIBbHBIMH YHCIAMH.

HaxonuTe 3HaueHUs! YUCIOBBIX BBIPAXKEHUH, TPUMEHATh pa3HOOOpa3HbIE CIIOCOOBI U
npUEMBI BBIYUCIICHUS] 3HAYEHUU JTPOOHBIX BBIPAXKEHUM, ColepKalluX OOBIKHOBEHHbIEC U
JECSITUUHBIC IPOOH.

[lepexomuTs OT OmHON (OpPMBI 3amUCH 4YHUCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JIECATHYHYIO IPOOB).

CpaBHHBATh U YIOPSAI0OYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyIJIsTh yncna.



BBINONHATE NPUKHIKY M OLEHKY pe3yJibTaTa BBIYMCICHHUW, OLICHKY 3HA4EHUU
YUCJIOBBIX BBIPDAKEHUW. BBINONHATE HNEWCTBUA €O CTENEHSIMU C HaTypaJIbHBIMHU
MTOKA3aTEISIMH.

IIprMeHATh IPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HAaTYPaJIbHbBIX YHUCEIL.

Pemrats mpakTUKO-OpHUEHTUPOBAHHBIE 3a7a4M, CBSI3AHHBIE C OTHOLICHHMEM BEJIMYMH,
MPONOPLUHUOHAIBHOCTBIO BEIUYHH, ITPOLIEHTAMH, HHTEPIIPETUPOBATD PE3YJIbTATHI PEILICHUS
3aja4 ¢ y4éTOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMAaTPUBAEMBIX OOBEKTOB.

AJuireOpanyecKkue BbIpPaKeHUs

Hcnonp3oBaTh anreOpanyecKyr0 TEPMHUHOJOTHIO U CHUMBOJHKY, HPUMEHATH €€ B
MpoLIeCcCe OCBOCHUS yUeOHOT0 MaTepuara.

Haxoautrh 3HaueHuss OYKBEHHBIX BBID@KEHUH TpU  3aJaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

BeinmonHATh npeoOpa3oBaHUsA LENOr0 BBIPAXKEHHST B MHOTOWIEH NPHUBEACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINIOJIHATE YMHOXKEHME OJHOYIEHA HAa MHOTOYJIEH M MHOIOYJIEHAa Ha MHOI'OYJIEH,
OPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCymecTBIATh Pa3yIoKEHNE MHOTOUYJIEHOB HA MHOXKUTEIM C ITOMOIIBIO BBIHECEHUS
32 CKOOKM OOIIero MHOXHUTENs, TPYNIUPOBKU CllaraeMbIX, MNpUMEHEHUs QopMmyl
COKPAIEHHOT'O YMHOXEHUS.

[TpumenaTy mpeoOpa3oBaHMS MHOTOWIEHOB JJISl PEUICHHS Pa3IUYHbIX 33434 M3
MAaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON NMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJdbHbIMU  TMOKa3aTEIsIMUA IS
peoOpa3oBaHUs BIPAKCHHUH.

YpaBHeHUA U HEPABEHCTBA

Pemrate nMHENHBIE YpaBHEHUS ¢ OJHOM IEPEMEHHOMW, NPUMEHSS MpaBUia NepeExoaa
OT HCXOJHOI'0 YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SIBISIETCS JIM YUCIIO KOPHEM
YPaBHEHUSL.

[Ipumenats Tpaduveckue METOAbl MPH PEUICHUH JHHEWHBIX YpaBHEHUH W HX
CUCTEM.

[TonGupate mpuMepsl nap 4YUCEN, SIBISIOMIMXCS PEUICHUEM JTUHEHHOIO YpaBHEHUS C
JIBYMs IIEPEMEHHBIMU.

Crpoutrh B KOOPAMHATHOM IUIOCKOCTU TpaUK JIUHEHHOTO ypaBHEHUS C ABYMS
NEepEMEHHBIMH, MOJIb3YSCh TPaPUKOM, TPUBOJUTH IPUMEPHI PELLICHUS YPaBHEHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPaBHEHHUH C IBYMs IIEPEMEHHBIMH, B TOM UYHUCJIE
rpaduuecku.

CoCTaBISITh U PELIATh JUHEWHOE YPABHEHNUE WIM CHUCTEMY JIMHEHWHBIX YPAaBHEHUM I10
YCJIOBHIO 33/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4X MOJYYEHHBIN
pe3yJbTar.

DyHKUMHA



N3o0paxkaTb Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBaJbl, 3aMUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAUHATHOW IMJIOCKOCTH TOYKHU IO 33/IaHHBIM KOOPJMHATAM, CTPOUTH
rpaduky muHEHHBIX GyHKINNA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuchiBaTh ¢ MOMOIIBIO (YHKIMI HM3BECTHBIC 3aBUCHMOCTH MEXKIY BEJIMUYMHAMM:
CKOPOCTb, BpEMsI, PAacCTOSIHUE, II€HA, KOJMWYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCT,
BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuit crnoco0 MpeACTaBiICHUS W aHajdu3a HHPOpPMALNH,
M3BJIEKATh W HMHTEPIPETUPOBATh WMH(GOpMAIUI0 U3 TpadUKOB pPEAIbHBIX MPOIIECCOB U
3aBUCHMOCTEM.

K koniy oOyueHus B 8 kjacce 0Oy4yarONIMIICS MONYYUT CIEIYIOIIUE MPEIMETHbBIC
PE3YIBTATHI:

Yuciia 1 BBIYUCTCHUSA

Hcnonp30BaTh HavalbHbIE NPEACTABIEHUS O MHOMKECTBE JCHCTBUTEIBHBIX YHUCEI
JUISl CpPaBHEHMsSI, OKPYIJICHUSI W BBIYUCIICHUM, H300pakaTh JCHCTBUTENIbHBICE 4YHCIA
TOYKaMHU Ha KOOPJAUHATHOMN MIPSAMOMU.

[IpumensTh noHaTHEe apruhMETUIECKOr0 KBaJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, WCTONB3ysd NPU HEOOXOAUMOCTH KaIbKYJSATOpP, BBIIONHATH MPEoOpa3oBaHUs
BBIPAKECHUH, COACPKAIINX KBAJAPATHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEMN.

Wcnonp3oBaTh 3anycu OOJBIIUX U MAJIBIX YUCEN C MOMOIIBIO IECATUYHBIX IPOoOeH 1
creneHei yncna 10.

AnredpanvecKkue BbIPaKeHUsI

[IpyMeHSTh MOHSITUE CTENEHU C IENbIM MOKa3aTelIeM, BBIIOIHATh MpeoOpa3oBaHuUs
BBIPAKEHUM, COAEPIKAIINX CTEIICHU C LENBIM ITOKA3aTEIEM.

BhBINONHATh  TOXKIECTBEHHBIE TPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUNM Ha
OCHOBE IPaBUJI ACHUCTBUM HaJl MHOTOWICHAMU U aNreOpandyecKuMHU JIPOOSMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIU.

[IpumensaTe npeoOpa3oBaHMsl BBIPAKEHUN [JIs1 PEIICHUS] Pa3IMYHBIX 3a7a4 M3
MAaTEMAaTHUKH, CMEXHBIX ITPEAMETOB, U3 PEATIbHOU MTPAKTUKHU.

YpaBHeHUsA U HEPABEHCTBA

Pewiate nuHeENHBIE, KBaJpaTHbIC YPaBHEHUS W paAIMOHAJIbHBIE YpPAaBHEHHS,
CBOASILIMECA K HUM, CUCTEMBI JIByX YPAaBHEHHI C IBYMs IEPEMEHHBIMH.

IIpoBoauTh HPOCTEHIINE HWCCIEAOBAHUS YPABHEHUW M CUCTEM YPAaBHEHHM, B TOM
yycjie ¢ NpPUMEHEHHEM TrpadUuuecKux TMpeicTaBieHuid (yCTaHABIUBAaTh, HUMEET JIU
YpaBHEHHE WIH CUCTEMA YPAaBHEHUM PEILICHHUS, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).



[lepexonuts OT ciOBECHOU (HOPMYIUPOBKHU 3a7a4M K €€ aireOpandecKkoil MOJIeNu ¢
MIOMOIIbI0 COCTaBJIEHUSA YPAaBHEHUSI WJIM CHUCTEMbl YpPaBHEHUW, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJIYUYCHHBIN Pe3yJbTar.

IIprMeHAT, CBOWCTBA YHUCJIOBBIX HEPABEHCTB [JI CPAaBHEHUs, OLEHKH, pElIaTh
JUHEHHBIE HEPABEHCTBA C OJHOW TEPEMEHHOW M WX CHUCTEMBI, JaBaTh TpadUUIECcKyIO
WJUTIOCTPAILMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lorumaTe W UCMONB30BaTh (YHKIMOHATIBHBICE TOHATUS W SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS), OTIPECISITh 3HaUCHNE (PYHKITUH 10 3HAYEHUIO apTyMEHTA,
OIIpEACNATh CBOMCTBA QYHKLMU IO €€ rpaduKy.

Crtpoutsb rpaduku djeMEHTapHbIX PYHKIUN BUJA:

y = kix, y =x2, y = x3,y = x|, y = VX, oruchIBaTh CBONCTBA YHCIOBOI (BYHKIMH IO
e€ rpaduky.

K koHiy oOyueHuss B 9 kjacce 0Oy4yarONIMICA MOJYUYUT CICAYIOIINE MPEIMETHBIC
PE3YIbTATHI:

Yucaa 1 BIYUCICHUA

CpaBHHBATH U yNOPANOYHNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Boeinonusate apudpmMernueckue ACHCTBUS C PpalMOHAIBHBIMM YHCJIaMH, coYeTas
YCTHBIE€ U TUCbMEHHBIE PUEMBI, BBIINOJIHITH BBIUUCIEHUS C UPPALMOHAIBHBIMU YHUCIIAMMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU IOKAa3aTeIsIMU M KOPHEHM, BBIYUCIATH
3HAYEHUS YUCIOBBIX BBIPAXKECHUI.

OKpyraaTh JEWCTBUTEIIBHBIC YHCIIA, BBITIOIHATH NPUKUJIKY PE3YJIbTaTa BEIYMCICHUM,
OLICHKY YMCJIOBBIX BBIPAXKEHHUI.

YpaBHeHUA U HEPABEHCTBA

Pemiate nuHEWHBIE W KBaJpaTHbIC YPABHEHMS, YPABHEHUS, CBOJSIIMECS K HHM,
npocTenme 1poOHO-paIlMOHATEHBIE YPAaBHEHHUS.

Pemats cuctembl IBYX JUHEWHBIX YPAaBHEHUW C ABYMS IEPEMEHHBIMU U CUCTEMBbI
JIByX YPaBHEHUI, B KOTOPBIX OJTHO YPABHECHHE HE SABJISCTCS JTUHECUHBIM.

Pemate TEKCTOBBIE 3a7auyM aareOpanuecKMM CIIOCOOOM C MOMOIIBI) COCTABJICHUS
YPaBHEHHUS WIM CUCTEMBI ABYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

IIpoBoauTs MPOCTEHIINE HWCCIEAOBAHUS YPAaBHEHUW M CUCTEM YPAaBHEHHU, B TOM
yucjie ¢ NpPUMEHEHHEM TrpadUuuecKux MpeicTaBieHui (yCTaHABIUBATh, HUMEET JIU
YpaBHEHHE WIH CUCTEMA YPAaBHEHUM PEILICHHUS, €CIIM UMEET, TO CKOJIKO, U MIpoUee).

Pematps nuHeiiHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peUICHUE
HEPABEHCTB HA YHCJIOBOM NPSIMOM, 3alMChIBATh PEIIEHUE C IOMOIBIO CUMBOJIOB.

Pemlate cucTEMBl JMHEHWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAOIIUE
KBaJ[paTHOE HEPABEHCTBO, HM300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
MIPSIMOM, 3aMUCHIBATh PEUICHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIUYHBIX 3a7a4.



DOyHKUUHA
Pacnio3dnaBath  (pyHKIIMM  UM3y4eHHbIX BUJOB. [loka3piBaTh CXEMaTUYECKU

pacrioio’keHre Ha KOOPIAWHATHOH MJIOCKOCTH rpadukoB GpyHknuit Buga: y = KX, y = kx +
b,y = kix,y=ax2 + bx + ¢,y = x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3Ha4eHHii
KO3 (UIIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKITHIA.

Ctpouth ® wu300paXkaTh CXEMATUYECKH TpapuKd KBaIpPATHUUYHBIX (PYHKITUH,
OIMHMCHIBATH CBOMCTBA KBAIPATUIHBIX (PYHKITUH TTO UX Tpadukam.

Pacno3naBate kBagpaTU4Hyr (QYHKIUIO 10 ¢dopMmylie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIUN U3 peatbHOU KU3HU, PU3UKHU, T€OMETPUU.

YucioBbIE MOCIEI0BATEILHOCTH U IPOrPecCum

Pacno3naBath apu(MeTHUYECKyl0 U TE€OMETPUYECKYI0 MPOrPECCUU TMPU Pa3HbIX
crocobax 3aaHusl.

BhINONHATH BRIUMCIEHUS C UCTIOIB30BaHUEM (OpMYIT N-TO WieHa apudMeTuuecKon u
r€OMETPUYECKOU MPOrPECCHM, CYMMBI IEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl MOCIE0BATEIbHOCTH TOYKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHCIIOBBIMH IOCIEAOBATEIBHOCTSMH, B TOM YHCIIE
3aJlayu U3 peaIbHOM KU3HU (C UCTIOJIb30BAHUEM KaJIbKYISITOPA, IIU(PPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3iesioB H TeEM nudpoBbie
Ne n/m P Konrpoabusie | IIpakTnuyeckue (nupp )
MPOrpaMMbI Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [IOK
1 Yucna u BeIuMciIeHUs. PaimoHanbHbIE YKCIa 25 1 https://m.edsoo.ru/7f415090
bu6nunorexa LIOK
2 Anrebpanyeckre BhIPaKESHHUS 27 1 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
3 YPaBHEHHA 1 HCPABEHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmnoreka LIOK
4 Koopunatst u rpaduxi. Pymkii 24 L https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Hosropenne u 00o0menne 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0




8 KUVIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Kontpoabubie | [IpakTHuyeckue (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [JOK
1 Yucna v BerarciieHus. KBaaparHeie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berancienns. CTETNeHb ¢ eJIbIM 7 bubmauoreka [JOK
[I0Ka3aTeseM https://m.edsoo.ru/7f417af8
Anrebpanueckue BoipaxeHus. KBaapaTHblii bubnnorexa [HOK
3 . 5 1
TPEXWIEH https://m.edso0.ru/7f417af8
4 AnrebpanuecKue BHIPaXKCHHUS. 15 1 bu6nuorexa [IOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHble bubnnorexa [HOK
5 15 1
ypaBHEHUs https://m.edso0.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHCTBa 12 1 httns://m.edsoo.ru/7f417af8
butmmoreka [IOK
) .
8 yHKUKH. OCHOBHELC MOHATHA > https://m.edsoo.ru/7f417af8
bubmuorexa IHOK
9 o 4 9
yHKLH. HHCIOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Hosroperne 1 0bobmenne 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KUIIACC

KonunyectBo yacos DJIEeKTPOHHBbIE
Ne HanmeHoBaHMe pa3iesioB U TeM (uudposbie)
Konrpoabusie | IIpakTnuyeckue
n/n NporpamMMmel Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
. bubmmoreka [JOK
1 Yucna u BeruncieHus. JleicTBUTENbHBIC YHUCIa 9 https://m.eds00.ru/7f419d08
5 VYpaBHEHN U HEPABEHCTBA. Y PABHEHUSA C 14 1 bubnnorexa [IOK
OJIHOM IepEMEHHOU https://m.eds00.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubmmorexa [IOK
YpaBHEHUN https.//m.eds00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nuorexa LIOK
> Oymrim 16 L https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
1 1
6 YucnoBble OCIEA0BATEIbHOCTH 5) httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3AIINS 18 1 but6mmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
° ara ugposbie
J:/n Tema ypoka Bcero Konrpoabubie | Tpaxtireciie ilayqermﬂ zﬁil;onaTenbﬂme
padoThI padoTbI pecypesI
1 [oHsiTHE panMOHATBFHOTO YHCIIA 1
) ApudpmeTrnueckue 1eHCTBUA C 1
palMoHaIbHBIMU YU CIAMU
3 ApubmMeTrnueckue TeUCTBUS C 1
panroHaTbHBIMHU YU CIIAMH
4 ApudpmeTrnueckue 1eHCTBUA C 1
palnMoHaIbHBIMU YHCIAMU
5 Apudmernueckue IeHCTBUS C 1
paroHaTFHBIMH YU CIIAMH
6 ApudpmeTtnueckue 1eHCTBUA C 1
palMoHaIbHBIMHU YU CIAMU
7 CpaBHeHue, ynops10uuBaHiE PALMOHAIBHBIX 1
qrcen
8 CpaBHeHue, ynopsJ0uMBaHUE PALlMOHATBHBIX 1
qrcen
9 CpaBHeHue, ynops104MBaHUE PALlMOHATBHBIX 1
qrcen
10 CreneHsb ¢ HaTypajabHBIM IIOKa3aTENEM 1 bubamorexa LOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpPAIBHBIM ITOKa3aTeIeM 1 bubamorexa [IOK
https://m.edsoo0.ru/7f421382




bubmuoreka [JOK

12 CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM httos://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTENEM bubamorexa [OK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [TOKa3aTEIEM
15 Penienne oCHOBHBIX 3aa4 Ha ApoOw,
MIPOLIEHTHI U3 PeaIbHOMN NPaKTUKU
16 Pemenune ocHOBHBIX 3a/1a4 Ha JIpooOH,
IIPOLIEHTHI U3 PEAIbHON MPAKTUKU
17 Pernienne OCHOBHBIX 3aa4 Ha ApoOw,
IIPOLIEHTHI U3 PEaIbHOMN NPAKTUKU
18 Pemenune ocHOBHBIX 3a/1a4 Ha JIpooOH,
IIPOLIEHTBI U3 PEAJIbHOMN MPAKTUKH
19 [Ipu3Haku AETUMOCTH, PAa3JI0KEHUS Ha
MHOKHUTEIN HATYPAJIbHBIX YHCE
20 [Ipu3Haku neIuMOCTH, Pa3I0KEHHS Ha
MHO>KUTEJIHM HAaTypajbHbIX YUCEIl
21 Peanbuble 3aBucumoctu. [Ipsamas u obpatHas
MPONOPLHOHATIBHOCTH
99 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas
MIPONOPLIMOHAIBHOCTH
93 Peanbuble 3aBucumoctu. [Ipsmas u o6paTHas
PONOPLHUOHATIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas
MIPONOPLIUOHAIBHOCTH
o5 KonrtponbHas paboTa o teme
"PannoHanpHEIe ynciia"
26 BykBeHHbIE BbIpaskeHUs bu6muoreka [IOK




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

27 dopMytbl
28 DopMyIsI
29 [lepemennsnie. [lomycTrMble 3HAYCHUS
MePEeMEHHBIX
IIpeoOpa3oBanye OYKBEHHBIX BLIPAKEHHI,
30 pa]l;)CKpLII)TI/Ie CK06OK}I’/IKHpI/IBe)IeHI/IIe) OTOOHBIX Bubamorexa [IOK
https://m.edsoo.ru/7f41fafa
CJTaraeMbIX
[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH,
31 PacKpbhITHE CKOOOK M TIPHBEACHUE TIOIOOHBIX bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
cl1araeMbIxX
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH,
32 packpbITHE CKOOOK U MPUBEIEHNE MOA00HBIX
ClIaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAKEHUH,
33 packpeITHE CKOOOK U TIPUBEICHUE TTOA00HBIX
CJIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuotexa [JOK
IoKasaresuemM https://m.eds00.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPAITbHBIM bu6mmoreka [IOK
II0Ka3aTeseM https://m.edsoo.ru/7f42154e
36 CBoJiCTBa CTENIEHH C HATYPAJIbHBIM bubmuoreka [IOK
IoKasaresiemM https://m.edsoo0.ru/7f4218be
bu6anoreka LIOK
37 Mroroserst https://m.edso0.ru/7f42276e
bubnunorexa LIOK
38 Mrorotert https://m.edsoo0.ru/7f422930
39 CrnoxeHue, BBIYUTAaHUE, YMHOKEHUE but6mmoreka [IOK




MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BEIYUTAaHUE, YMHOKEHUE bubnaunorexa LIOK
MHOTOWICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE but6mmoreka [IOK
MHOTOWJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunorexa LIOK
MHOTOWICHOB https://m.edsoo0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubamorexa TIOK
https://m.edsoo.ru/7f42432a
44 DopMyITBl COKPAIIEHHOTO YMHOXKCHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPALIEHHOTO YMHOXKEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyITBl COKPAIIEHHOTO YMHOXKEHUS BH@_IHOTeKa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIBI COKPAIIEHHOTO YMHOXKEHUS Bubamorexa [IOK
https://m.edsoo.ru/7f4251d0
48 Paznoxenre MHOTOUYICHOB Ha MHOKHUTEIIH bubmmorexa [JOK
https://m.edsoo0.ru/7f423312
49 PaznoxeHre MHOTOUYJICHOB HA MHOKUTEITH bubmmorexa LOK
https://m.edsoo.ru/7f4237fe
50 Pa3nioxeHre MHOTOYJICHOB HA MHOKUTEIH bubmmorexa LIOK
https://m.edso0.ru/7f4239de
51 PaznoxxeHnre MHOTOYICHOB Ha MHOKHUTEIIH
59 KontponbHas paboTa 1o Teme
"AnreOpanuecKkue BhIpaKeHU"
53 YpaBHeHHe, IpaBuiia IPeoOpa30BaHUs

YPaBHEHUS, PABHOCHIIBHOCTh YPABHEHHI




JIuHeitHOE ypaBHEHUE C OJHOM NIEPEMEHHOM,

o4
pelleHUE JIMHEHHBIX YPaBHEHUN
55 JIuHeitHOE ypaBHEHUE C OJHOM NTEPEMEHHOM, bu6mmoteka [IOK
pelIeHne IMHENHBIX YPaBHEHUI https://m.edso0.ru/7f420482
56 JIuneliHOE ypaBHEHUE C OJHOU IIEPEMEHHON,
peneHne TMHENHBIX YPaBHEHUI
S7 Pemenue 3a1a4 ¢ moMoIpl0 ypaBHEHUN bubamorexa [OK
A TR0 IP https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ mOMOIIbIO ypaBHEHHUI bubmmorexa [JOK
A HHBIO YP https://m.edso00.ru/7f420806
59 Pemenue 3aga4 ¢ mOMOIIBIO ypaBHEHHH bubmorera [JOK
A P https://m.edso0.ru/7f4209a0
60 Pemenue 3aa4 ¢ HOMOIIBIO YpaBHEHHI bubmmorexa OK
A HRIo 3P https://m.edsoo.ru/7f420e6e
JIuneliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMU bu6nuoreka [IOK
61
U ero rpapuk https://m.edsoo.ru/7f427¢c32
62 JluneltHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMHU bu6mmoreka [IOK
u ero rpauk https://m.edsoo.ru/7f427e8a
Cucrema ByX JIMHEWHBIX YPaBHEHUU C JBYMS bubnuotexa [JOK
63
TIEPEMEHHBIMHA https://m.edso0.ru/7f42836¢
64 Cucrema ABYX JTUHEHHBIX YPABHEHUN C ABYMSI
MepEMEHHBIMU
65 Cucrema ByX JINHEWHBIX YPaBHEHUMN C JBYMS
MIepeMEeHHBIMU
66 Cucrema ABYX JTUHEHHBIX YPAaBHEHUN C ABYMSI
MepEeMEHHBIMU
b K
67 Pemienue cucrem ypaBHeHUI nommorexa O

https://m.edsoo.ru/7f4284de




bubmuoreka [JOK

08 Penrerine cricten ypapHeri https://m.edso0.ru/7f42865a
69 Pemenune cucrem ypaBHeHHH bubamorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHEeHHH
71 Pemenue cucreM ypaBHEHHI
79 KonTponbhas pabora no teme "JIunelinsie bu6mmorexa LIOK
ypaBHEeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha nmpsimMoit bubamorexa LIOK
https://m.edsoo.ru/7f41de76
bu6mumorexa [IOK
74 Hucrossie npomexkyTKit https://m.edsog ru/7f41dff2
75 UYucnoBble TPOMEKYTKH
76 PaccTosinue Mvexo:[y ,I[BE/MSI TOYKaMH
KOOpAMHATHOM NMpsiMOn
- PaccTosiHue Mexmy IByMsl TOYKaMH
KOOPAMHATHOU MPSAMOK
78 [IpssMoyronbHas cucTeMa KOOpIMHAT Ha bu6muoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT Ha bu6mmorexa LIOK
IJI0CKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX HOpMyTaMU E::[?SH/I;I;T:;;(])_[rOu}; f4168a8
81 [Tpumeps! rpadukoB, 3aaHHBIX HOpMYIaMu E::[sz;I;T:;{;(I)—[rOu}; £416d80
82 [pumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH
83 Urenue rpaukoB peanabHbIX 3aBUCUMOCTEN Bubmmoreia LIOK

https://m.edsoo.ru/7f41ea24




84

Urenue rpaukoB peanbHbIX 3aBUCUMOCTEN

but6mmoreka [IOK
I1
8 OHSTHE (YHKLLIH https://m.edso0.ru/7f41ef06
86 I'paduk pynkumm
. . bubmoreka [IOK
87 R https://m.edsoo.ru/7f41f078
. . bubnuorexa [JOK
88 CBofictsa (ymicuuit https://m.edsoo.ru/7f41f1fe
. bubmnoreka [JOK
89 Juneiinas Gynius https://m.edso00.ru/7f427282
. but6mmoreka [IOK
%0 Junelinas pyniuns https://m.edsoo.ru/7f427412
" . bubmnoreka [JOK
91 [Moctpoenue rpaduka IMHEHHON QyHKIIH httos://m.edsoo.ru/7f426d1e
92 IlocTpoenue rpaduka JuHEHHON QyHKIMH
93 I'paduk pyakmmm y =[X|
94 I'padux pynkumm y =[x|
KonTponbnas pabora no teme "KoopauHate! u
95 r a(I)TEKI/I o II)< un" / Bee OCCHP'ICKI;I}; bubamorexa LOK
P F DY P https://m.edsoo.ru/7f41f50a
MpoBepoyHas paboTa
9 Hrorosas xoHTpoiapHas padbora / bu6mmoteka [IOK
Bcepoccuiickas mpoBepouHast pabota https://m.edso0.ru/7f429c6¢
97 [ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB
Kypca 7 Kiacca, 000011eHne 3HaHUI
08 [loBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bu6nuoreka [IOK
Kypca 7 kinacca, 00001IeHre 3HAaHUH https://m.edsoo.ru/7f429f32
99 IloBTOpEHNE OCHOBHBIX IIOHATHA U METOL OB bu6muoreka [IOK

Kypca 7 kinacca, 000011eHue 3HaHUH

https://m.edsoo.ru/7f42a0e0




HOBTOpeHI/IC OCHOBHBIX ITOHSATHUM U METOJIOB

100 y 1

Kypca 7 kiacca, 000011eHne 3HaHUI
101 [loBTOpEHNE OCHOBHBIX IIOHATHA U METOZ 0B 1 bubnuorexa [IOK

Kypca 7 kinacca, 00001eHue 3HAaHUH https://m.edsoo.ru/7f42a27a
102 IloBTOpEHNE OCHOBHBIX IIOHATHA U METOL 0B 1 bubmuoreka [IOK

Kypca 7 kiacca, 000011eHne 3HaHUI https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




8 KUVIACC

KonunyectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnsie | [IpakTHyeckue Aata tuposhie
Bcero u3ydeHusi  odpasoBaTelIbHbIC
padoTbI padoTbI pecypeb
1 KBaapatHblii KOpeHb U3 YUCIa 1 bubmmorexa OK
https://m.edsoo.ru/7f42d452
bubmuoreka [IOK
2 [MonsiTrie 06 UPPaIMOHAIIEHOM YUCIIE 1 https://m.e dsoc])_.lru I7f42eaaa
3 JlecsaTuaHble MPUOTMKESHHSI UPPAIIMOHATBHBIX 1
yucen
4 JlecsaTHYHBIC TPUOIMKCHISI HPPAITMOHATBHBIX 1
yucel
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHEHHE ICHCTBUTEIIBHBIX YUCEIT 1
7 CpaBHEHHE TEHUCTBUTEIBHBIX YUCEI 1
8 ApupmeTnueckuil KBapaTHBIN KOPEHb 1
9 VYpaBHeHue BHUA X? = a 1
10 CBoiicTBa apr(pMETHIECKUX KBAAPATHBIX 1 bu6nmoreka [IOK
KOpHEHN https://m.edso0.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bu6muoreka [IOK
KOpHEU https://m.edso0.ru/7f42d862
12 [Ipeobpa3oBaHue YHCIOBBIX BHIPAKEHUH, 1 bu6nmoreka [IOK
cozepKalux KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHue YNCIOBBIX BHIPAKECHUH, 1 bu6nnorexa [IOK
colep KaluxX KBaJApaTHbIe KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3zoBaHKe YNCITOBBIX BHIPAKCHHH, 1 bubmuorexa [JOK




COACPIKAUX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42e0be

15 [Tpeobpa3oBaHre YHCIOBBIX BHIPAKEHUH, bubnuorexa LIOK
cofepKalux KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IeILIM II0Ka3aTeIeM bubmorexa [IOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKPYKAOIIET0 MUpa (0T
17 SHGMGHTapHIz)}(I)fIaCTHI;H o KOIZ:ME/IHGCKI/IX bubnnorexa [JOK
00BEKTOB), JUIUTEIEHOCTE IIPOLECCOB B htts. fiw 0.1 /1436098
OKpPYXAaroIIeM MUPE
18 CBOICTBa CTETICHU C IEIBIM ITOKa3aTeyieM bubmorera [JOK
https://m.edso0.ru/7f435648
19 CBOICTBA CTEIEHU C I[EJIBIM IIOKAa3aTeIEM bubmorexa LIOK
https://m.edso0.ru/7f435648
20 CBoIiCTBa CTCIICHH C IICJIBIM IMOKa3aTeIeM bubmorera [JOK
https://m.edso00.ru/7f435648
21 CBoICTBa CTEIICHH C IEJIBIM MOKa3aTeIeM bubmmorexa OK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIEHU C I[EJIBIM ITIOKA3aTeIEM bubmorexa [OK
https://m.edsoo.ru/7f435ed6
23 KBagpatusiii TpéxuneH
24 KBanpaTHbii TpéxuneH
o5 PaznoxeHune kBaapaTHOro TpEX4uieHa Ha bu6muoreka [IOK
MHOXKUTEIIH https://m.edsoo.ru/7f42fd38
26 Pa3noxenue kBaagpaTHOro TpéxuieHa Ha bu6nmoreka [IOK
MHOKHUTEJIN https://m.edsoo.ru/7f42fd38
97 KonTtponsnas padora no temam "KBanpatasie bu6nmorexa [IOK

kopHu. Crenenu. KBagpatHelii Tpexuien"

https://m.edsoo.ru/7f42ec80




bubmuorexa [JOK

28 AdreOpaiecicas Apods https://m.edso0.ru/7f430382
29 JlommycTrMbIe 3HAYCHHS IEPEMEHHBIX,
BXO/JISIINX B AIre0pandecKue BhIPAKCHUS
30 JlomycTrMble 3HaYCHHS IEPEMEHHBIX,
BXOJISAINX B aIre0pandecKue BhIPaKECHUS
. . bubnuorexa [JOK
31 OcHOBHOE CBOMCTBO anredpandeckoit 1poou httos://m.e dsog)l.ru 171430866
. bu6nmoreka [IOK
32 Coxpatuerne apobeit https://m.edsoc])_.[ ru/7f430a8a
. bu6mmoreka [IOK
33 Coxpatuerne xpobeit https://m.eds.oi.I ru/7f430f44
. bu6mmoreka [JOK
34 Coxpatuerne apobeit httpS://m.edSO(]J_.[ ru/7f430f44
35 CrnosxeHue, BEIYMTAHUE, yMHomeiﬂzle u bubmuoreka [JOK
JIeJIeHUE anredpanvecKux Ipooei https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BEIYMTAaHUE, YMHOKEHHE U bu6mmoreka [IOK
JiesieHue anredpandeckux Apooei https://m.edsoo0.ru/7f4315c0
37 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnuorexa [JOK
JIeJICHUE anredpanvecKkux apooei https://m.edsoo.ru/7f4318c2
38 CrnoxeHue, BRIYUTAaHUE, YMHOKEHHE U bu6nmoreka [IOK
JiesieHue anredpandeckux Apooei https://m.edso0.ru/7f431a20
39 [IpeoOpa3oBaHue BhIpaKEHHA, COACPIKALIUX bu6nmorexa [IOK
anredpanyeckue apoodu https://m.edsoo.ru/7f43259c
40 [IpeoOpazoBanme BBIpAXKEHUH, COJIEPKAIINX bu6mmoreka [IOK
anredpanyeckue apoou https://m.edso0.ru/7f432736
a1 [IpeoOpazoBaHue BoIpaKEHUN, COACPIKALIUX bubmuoreka [IOK

anreOpandeckue 1poou

https://m.edsoo.ru/7f432736




42 KonrponsHas pabora o teme bu6mmorexa [LIOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
bubmuoreka [JOK
43 Keanpatroe ypasHenie https://m.edsoo.ru/7f42eela
44 HenonHoe kBasipaTHOE ypaBHEHHUE bubmmorexa LOK
AP P https://m.edsoo.ru/7f42eela
45 HemosHoe kBagpaTHOE ypaBHEHHE bubmmoreka LIOK
ap yp https://m.edsoo.ru/7f42eela
46 ®dopMyta KOpHEH KBaJApPaTHOrO YPaBHEHUS buommorexa LOK
pMY. p P P https://m.edsoo.ru/7f42f158
47 ®dopMyra KOpHEH KBaJPaTHOTO YpaBHEHUS bubmmorexa LIOK
pMY p P P https://m.edso0.ru/7f42f3f6
48 ®dopMya KOpHEH KBaApPaTHOrO YPaBHCHUS bubmmorexa [OK
pMY. p P P https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 T B
copema Breta https://m.edsoo.ru/7f42fef0
but6mmoreka [IOK
T B
50 eopemMa Breta https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHul, CBOASAIIMXCA K bu6nuoreka [IOK
KBaJpaTHBIM https://m.edso0.ru/7f43c542
59 Pemenne ypaBHeHNH, CBOAAIIMXCA K bubmmorexa [LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmume n1poOHO-palOHATBEHBIE bu6mmoreka [IOK
ypaBHEHUSA https://m.edso0.ru/7f4328c6
[Tpocreiimue 1poOHO-paiOHAIEHBIE bubnuorexa LIOK
54
YpPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 33/1a4 C TTIOMOILBIO bubmuotexa [JOK

KBaJPaTHBIX YPABHEHUN

https://m.edsoo.ru/7f42f75c




56

Perienrie TeKCTOBBIX 3a71a4 C TTIOMOIIIBIO
KBaJIpaTHBIX YpaBHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/7f42f8f6

57

KonTtponsnas pabora mo teme "KBanparusie
ypaBHeHUs"

bubmuorexa [JOK
https://m.edsoo.ru/7f4301f2

58

JIuneliHoe ypaBHEHHE C ABYMS
NEPEMEHHBIMHU, €0 rpaduK, IpUMepbl
peLeHns] ypaBHEHUM B LENBIX YACIAX

59

JIuneliHoe ypaBHEHHE C IBYMS
HepeMEHHBIMH, €ro rpaduk, IpuMepbl
pEILIEHNs] ypaBHEHUH B LIEJIBIX YHCIAX

60

JIuHeitHoe ypaBHEHUE C IBYMsI
NepEeMEHHBIMH, €0 rpaduK, mpuMepbl
peLIeHUs] YPaBHEHUN B LIEJIBIX YHCIIAX

61

Pewienue cucrem IByX JTMHEMHBIX YpaBHEHUN
C IBYMS IIEPEMEHHBIMU

62

Pemenne cucrem IByX JIMHEWHBIX YPaBHEHHUU
C ABYMs IEPEMEHHBIMU

63

Pewienue cucrem IByX JTMHEWHBIX YPaBHEHUHN
C IBYMS IICPEMEHHBIMU

64

[IpumMepsl perieHnst CUCTEM HEJTMHENHBIX
YpPaBHEHUH C ABYMS IIEPEMEHHBIMU

65

[TpumMepsl perieHus: CUCTEM HETMHEHHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMU

66

I'paduueckas nunTepnpeTanysi ypaBHEHUs €
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH C IByMS IEPEMEHHBIMU

Bbu6moreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduyeckas uHTEpIIpeTaLUs YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMHU U CUCTEM JTMHEHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6




YpaBHEHUH C IByMs IEPEMEHHBIMU

Pemenne TexCTOBBIX 3214 C IOMOILBIO

08 CHCTEM ypaBHEHUI
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
CUCTEM ypaBHEHUI
70 Pemennie TeKCTOBBIX 3a/1a4 C TTIOMOIIIBIO
CHUCTEM ypaBHEHUI
71 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
72 YucroBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0HOM TEpEMEHHOMN
74 JIvuHeiHbIe HEPABEHCTBA C OJHOM bu6mmoreka [IOK
MIEPEMEHHOM U UX PEILICHUE https://m.edso0.ru/7f42c692
75 JIunHeiiHble HEPaBEHCTBA C OJHOU bu6mmorexa [LIOK
MIEPEMEHHOM U UX pEeIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEPAaBEHCTBA C OJHOM
MEPEMEHHOMN U UX pEelIeHUE
77 CucTemMbl TUHENHBIX HEPABEHCTB C OJHOMI bu6nmoreka [IOK
MEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTtemMbl TUHEHHBIX HEPABEHCTB C OJTHOM bu6mmoreka [IOK
MIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHENHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX PEIICHUE
M3oOpaxkenue peneHus IMHEHHOTO
80 HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOU buommorexa LOK
. https://m.edsoo.ru/7f42c9e4
npsAMOit
N306paskeHne penieHus TMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOU bubmmorexa [OK

IPsIMOI

https://m.edsoo.ru/7f42c9¢e4




KonrponsHas pabora o Temam

82 .
"HepaBenctBa. CucteMbl ypaBHEHHIT"
bu6mmorexa [LIOK
83 Tonsrue (yrKin https://m.edsoc])_.I ru/7f433c12
84 OO6nacTb onpeneneHuss 1 MHOKECTBO bu6mmoreka [IOK
3HaYeHUH QYHKLUU https://m.edso0.ru/7f433d84
85 Crioco0b1 3a1anust PyHKIHIA
86 I'padux pynkuum
87 CoiicTBa (yHKIIMHU, UX OTOOpaKEHUE HA
rpaduke
88 Urenne u moctpoeHue rpadukoB (yHKITHI
89 [Ipumepst rpadukoB QYHKIMIA, OTPAKAFOIIUX
peasibHbIE MPOIIECChHI
@OYHKIMH, OTIUCHIBAIOUINE MPSMYIO U
90 06}£)aTI:IyK; HpOHOpHI/I(:III-IaJ'II)HI;)IC Z:;I/ICMMOCTH, bubmmorexa LIOK
X rpadc https://m.edsoo.ru/7f434bbc
91 l'unepOona
bu6mmoreka [IOK
92 Tumepbora https://m.edso;_.[ ru/7f4343¢2
9% Tpadumc pymraumy =x* ]f?tfr?sﬂll;lr?::gsi(])l 85%434572
Oyaknun y =X3, Yy = X3,y = VX, y = [x|;
94 Fp};l(bI/ILerCIZ/OC pe’IilIeHI/Ie’ ;flpaBHeH{/Iﬁ LI |CI/ICTeM bubamorexa [JOK
. https://m.edso0.ru/7f434d38
ypaBHEHUI
IToBTOpEHNE OCHOBHBIX MOHATUN U METOJI0OB
95 KypcoB 7 U 8 Ki1accoB, 000011eHre 3HaHUI / bubmmorera [IOK
Beepoccuiickas mpoBepouras pagora https://m.edsoo.ru/7f4371aa
96 Hrorosast koHTpobHAs padora / bubmuorexa [JOK




Bcepoccuiickast mpoBepouHas pabota https://m.edso0.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHITUH U METOJIOB 1
KypcoB 7 1 8 KJ1acCcoB, 0000IICHIE 3HAHUI
98 IToBTOpEHME OCHOBHBIX IOHATUN U METOA0B 1 bu6nuorexa [IOK
KypcoB 7 U 8 KJlaccoB, 0000IIeHIE 3HAHUN https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHME OCHOBHBIX MOHSATUN U METO0B 1 bu6nmoreka [IOK
KypcoB 7 U 8 KJ1accoB, 0000IICHIE 3HAHUN https://m.edsoo.ru/7f437510
100 IToBTOpEHME OCHOBHBIX IOHATUNA U METOA0B 1 bu6muoreka [IOK
KypcoB 7 U 8 KllaccoB, 0000IIeHIE 3HAHUN https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJ0B 1 bu6nmoreka [IOK
KypcoB 7 U 8 KJ1acCOB, 000011IeHnEe 3HAHUI https://m.edsoo.ru/7f436b88
102 IloBTOpEHME OCHOBHBIX IIOHATUN U METOA0B 1 bu6nmorexa [IOK
KypcoB 7 U 8 KllaccoB, 0000IIeHNe 3HAHUN https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




9 KUIIACC

KoaunuecTBO yacos JJIeKTPOHHbIE
Ne ara udpoBbie
n/n Tema ypoxa Bceero Kontpoabupre | IpakTuieckue ilsyqem/m ](:6[()1;I;OBaTeJIbHBIe
padoTbI padoTbI pecypebi
PanmionanbeHbIe Ynca, UppaloHaIbHbIC
1 Ypciia, KOHEYHEIE U OECKOHEUHEIE JIECATHYHbBIC 1
JIpoOu
MHOXECTBO JeHCTBUTEIBHBIX YHCE]L,
2 JICUCTBUTEIIbHBIC YNCIIa Kak 0CCKOHECYHBIC 1
JeCATUYHBIC IpoOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEKIY
3 MHOXCCTBOM JICHCTBUTEIBHBIX YHCECI U 1
MHO>KECTBOM TOYEK KOOPJAMHATHOU MPSAMOI
CpaBHEHHE IEHCTBUTEIIBHBIX YUCEII,
4 apudmeTnyecKue 1eUcTBU C 1
JICHCTBUTCIIFHBIMA YU CIaMH
5 [TpubmmkEéHHOE 3HAYCHNE BETHMUNHBI, 1
TOYHOCTb MPUOJIMIKSHUS
6 OxpyrJIeHHEe YHCcel 1
7 OxpyrieHnue yncen 1
8 [Ipuknka 1 oLleHKa pe3yabTaTOB BEIYMCICHHM 1
9 [Tpukuaka ¥ OlIEHKa pe3yIbTaTOB BEIYMCICHHMA 1
10 JIuneitHoe ypaBHeHUE. Pelienue ypaBHEHMI, 1 bu6muotex [IOK
CBOJISIINXCS K TUHCHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitHoe ypaBHeHuE. PellieHue ypaBHEeHMI, 1

CBOJSIINXCS K JIMHEHHBIM




KBanpatHoe ypaBHeHue. Perienne ypaBHeHui,

bubmuoreka [JOK

12 CBOJISIIIIMXCS K KBAaJIPAaTHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHU, bu6nuorexa [IOK
CBOJISIIMXCS K KBAaJIPATHBIM https://m.edso0.ru/7f43c542
14 bukBaapaTtHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHEHUS bubamorexa [IOK
https://m.edso0.ru/7f43¢c3d0
[Ipumepsl penieHus: ypaBHEHUN TPETbEU U
16 YeTBEPTOU CTEIICHEN Pa3JIOKECHUEM Ha
MHOXHTEIN
[Ipumepsl penieHus: ypaBHEHUN TPETbEU U
17 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOXHTEIN
18 Pemenne npoOHO-paliMOHAIBHBIX YpaBHEHUH bubmmorexa LIOK
https://m.edso0.ru/7f43c9b6
19 Pemenne npoOGHO-paiOHAIEHBIX YPAaBHEHHHA bubmmorexa LIOK
https://m.edso0.ru/7f43c9hb6
20 Penienune TeKCTOBBIX 3aa4 aJlreOpanyecKium
METOA0M
21 Pemenne TekcToOBBIX 3324 aaredpanyecKum
METOJIOM
99 Penrenne TeKCTOBBIX 3a7a4 anreOpanyecKum
METOJIOM
93 KonTtponbsHas pabota mo teme "YpaBHEHHS C
OJIHOY TIepeMeHHOM"
24 YpaBHEHHUE C IByMS IIEPEMEHHBIMU U €0 bubnuorexa [JOK

rpaduk

https://m.edsoo.ru/7f43d0b4




YPaBHeHI/Ie C ABYM: NICPEMCHHBIMHA U €TI0

bubmuoreka [JOK

25 rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema ABYX JTUHEHHBIX YPABHEHUH C ABYMSI
IIEPEMEHHBIMU U €€ pelleHue
97 Cucrema AByX JUHENHBIX YPaBHEHUH C ABYMs
MIEPEMEHHBIMH U €€ PEIICHUE
28 Cucrema ABYX JTUHEHHBIX YPABHEHUH C ABYMSI
IIEPEMEHHBIMU U €€ pelleHue
29 Cucrema AByX JTUHENHBIX YPABHEHUH C ABYMSI
IIEPEMEHHBIMU U €€ PEICHHE
Pemenne cucrem 1ByX ypaBHEHHMH, OTHO U3
30 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOI bubmmorexa [IOK
https://m.edsoo.ru/7f43d23a
CTEIIEHU
Pemenue cucreM AByX ypaBHEHMM, OHO U3
31 KOTOPBIX JINHEHHOE, a APYyroe — BTOPOI Brbmmoreia LIOK
https://m.edsoo.ru/7f43d55a
CTEIIEHU
Pemenue cucreM AByX ypaBHEHMM, OTHO U3
32 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
CTCIICHU
Pemenne cucrem IByX ypaBHEHUMH, OJTHO U3
33 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOI
CTEIIEHU
34 I'paduueckas MHTEpIIpETALUS CUCTEMbI
YPaBHEHUH C IByMs IIEPEMEHHBIMU
35 Pemrenne TeKCTOBBIX 3324 areOpanyecKiuM
CIIocoooM
36 Penienne TekcTOBBIX 3aa4 aJIreOpanyeckium

CII0CO00OM




Kontponbnas padota no teme "Cucremsl

37 o
yYpaBHEHUI
38 UwncoBbie HEPABCHCTBA U UX CBOMCTBA
39 YucaoBble HEPABEHCTBA U UX CBOWCTBA bubmmorera [IOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeliHple HEPABEHCTBA C OJTHOM EPEMEHHOU bu6mmoreka [IOK
U WX pelleHne https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOU bu6nmorexa [IOK
U UX PELICHUE https://m.edso0.ru/7f43af08
42 JluneliHple HEPABEHCTBA C OTHON EPEMEHHOU bu6mmoreka [JOK
U WX pElIeHue https://m.edsoo.ru/7f43af08
43 CucreMmsl JH:IHeﬁHLIx HEPABEHCTB C OJTHOU
NEPEMEHHOMN U UX PEIICHHE
44 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOMI
MEPEMEHHOMN U UX PEIICHUE
45 Cuctembl TUHEHHBIX HEPABEHCTB C OJTHOM
NEePEMEHHOMN U UX pElICHHE
46 KBaapaTHble HEpaBEHCTBA U UX pELIEHUE bubmmorexa OK
https://m.edsoo.ru/7f43b098
47 KBanpatHbie HEpaBEHCTBA U UX PEIICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBeHCTBA U UX PEILICHUE Bubmmorera [IOK
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHble HEpaBEHCTBA U UX pELIECHUE
50 KBanpaTHbie HEpaBeHCTBA U UX PEIICHUE
51 I'paduueckas uHTEpHIpETALINs HEPABEHCTB U bu6mmorexa [IOK
CHCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 ['paduaeckas uHTEpIpETAIMS HEPABEHCTB U




CHUCTEM HCPABCHCTB C ABYMS ICPEMCHHBIMU

53 KonTponbnas pabora no teme "HepaBenctna"
54 KBanpatnunas dysakmus, e€ rpadux u bu6mmoreka [IOK

CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanpatuunas dynkus, e€ rpagux u bu6mmoreka [JOK

CBOICTBa https://m.edso0.ru/7f439842
56 Keanpatnunas ysakus, e€ rpadux u bu6mmoreka [IOK

CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapa6ona, KoOpAMHATHI BEpPIIMHBI TapaOOoIbI, bubmmorexa [LIOK

0Ch CUMMETPHH MapadoIibl https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpIMHATHI BEPIIMHBI TAPaOOIIBI, bu6mmoreka [IOK

0Cb CUMMETPHHU TTapaboIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGomna, KOOpAMHATHI BEPIIMHBI TApadOIIbl, bu6mmoreka [JOK

0Ch CUMMETPHH MapadoIibl https://m.edsoo.ru/7f43alac
60 [TapaGoua, KOOpAMHATHI BEPLUIMHBI TApaOOJIbL, bubnuorexa [LIOK

0Ch CUMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Napa6ona, KoOpAMHATHI BEpPIIMHBI TapadOoIIbI, bu6mmorexa [IOK

0Ch CUMMETPHH Mapaloibl https://m.edsoo0.ru/7f43a526
62 [TapaGosna, KOOpIMHATHI BEPIIMHBI TAPaOOIIBI,

0Cb CUMMETPHHU TTapaboIIbl
63 I'paduxu pynkmmii: y = kX, y = kx + b, y=k/x,

y=X, y=VX, y=Ix|
64 I'paduxm pynkumii: y = kx, y = kx + b, y=k/x,

y=x°, y=VX, y=[X|
65 I'paduku Qpynkmii: y = kx, y =kx + b, y=k/x,

y=X, y=VX, y=Ix|
66 I'paduxn pynkumii: y = kx, y = kx + b, y=k/x,

y=X?, y=VX, y=[X|




I'paduxn pynkumit: y = kx, y = kx + b, y=k/x,

67 s
y=x%, y=vX, y=[X|
68 I'padukm pynxnmii: y = kx, y = kx + b, y=k/x,
y=X°, y=VX, y=[X|
" " bu6nmoreka [IOK
69 KonTponbhas pabora no teme "®@yHKuuU htts://m.edsoo.ru/7f43ab84
70 [TongTHE YMCIOBOI MOCIEA0BATETBHOCTH bubmmorexa LIOK
A https://m.edso0.ru/7f43e6c6
71 3ajanue Nocae0BaTeIbHOCTH PEKYPPEHTHOM bu6muoreka [IOK
dhopmynoit u popmysoii N-ro yieHa https://m.edsoo.ru/7f43ebda
79 ApudmeTrueckas U reoMeTpruecKas bu6nmnoreka [IOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApupmeTrnueckas ¥ reoMeTpudecKas bu6mmorexa [IOK
IIPOrpeECCUU https://m.edsoo.ru/7f43f3b4
®dopMyItbl N-T0 YieHa apuhMEeTUIECKON U
74 reOMETPUYECKON TPOTrPECCHIA, CYMMBI MEPBBIX bubmmorexa LOK
P POTPECCHIL, CYNMMBLTICP https://m edsoo.ru/74358a
N 9JICHOB
®opmyrsl N-TO uieHa apupMETHIECKON U
75 reOMEeTPUUECKON MPOTPECCHi, CyMMBI MEPBIX bubmmorexa [IOK
P POTP » Y™ P https://m.edsoo.ru/7f43ef2c
N 4JIEHOB
®opmyiibl N-TO WieHa apu(PMETUIECKON U
76 reoie"}r] UYECKOM MPOr chl)/nﬁ CYMMBI TIEPBBIX bubmmorexa [TOK
P POTP » OYM P https://m.edsoo.ru/7f43f0c6
N 4JIeHOB
®dopMyItbl N-T0 YieHa apuhMEeTUIECKON 1
77 r€OMETPUYECKON TPOTPECCHI, CYMMBI ITEPBBIX bubmmorexa LIOK
P poTp » O P https://m.edsoo.ru/7f43f72e
N 9JICHOB
78 ®opmyibl N-ro uieHa apupMeTHdecKoil u bubmorexa [LIOK

reOMETPUUYECKON TPOTrPeCCHii, CYMMBbI IMEPBBIX

https://m.edsoo.ru/7f43f8a0




N 4JI€HOB

N3o06paxeHue 4ieHOB apuPMEeTHUECKOHN U

79 reOMETPUYECKON NMPOTrpeECCUil TOUKAMH Ha
KOOPAMUHATHOMW INTIOCKOCTH
N300paxkeHne 4ieHOB apuMETHIECKON U
80 T€OMETPHUECKOM MPOTPECCUI TOUKAMH Ha
KOOPJMHATHOM MIOCKOCTH
81 JInHENHBIN U DKCIIOHEHIUAJIBHBINA POCT
but6mmoreka [JOK
82 CnoxHbIE TPOLIEHTBI
https://m.edsoo.ru/7f43fe0e
but6mmoreka [IOK
83 Cr0XHBIE TTPOIIEHTHI
https://m.edsoo0.ru/7f4401a6
84 Konrtponsnas padota no teme "Unciaobie bu6mmorexa [IOK
MOCJIeI0BATENbHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpenue, 00001IeHNE U cUCTEMATH3AIUS
85 3HaHMI. 3anuch, CpaBHEHUE, NEUCTBUS C
JEUCTBUTEIILHBIMU YHCIIAMH, YUCIIOBAs
npsiMast
86 [ToBTOpenue, 00001IeHNE U cCUCTEMATH3AIUS
3HaHui. [IponeHThI, OTHOIICHUS, TPOTOPIIUU
87 [ToBTOpenue, 0600IIeHNE U CUCTeMAaTH3AIIUs
3HaHuid. OKpyTIIeHne, TPUOIIKEHUE, OI[CHKA
[ToBTOpenue, 06001IeHNEe U CCTeMaTH3alus
N but6mmoreka [IOK
88 3gaHuil. Perienne TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443b12
apupMETHYECKUM CIIOCOOOM
[ToBTOpeHnue, 06001IeHNE U CCTeMAaTHU3alUs
o bubmuorexa [JOK
89 3HaHUU. PenieHne TeKCTOBBIX 3a1a4

apupMETUYECKUM CTIOCOOOM

https://m.edsoo.ru/7f443cd4




[ToBTOpenue, 06001IeHNE U CHCTeMaTU3alus

but6mmoreka [IOK

90 3gaHui. Penenne TeKCTOBBIX 3a1a4
A https://m.edsoo.ru/7f443fea
apu(METHUECKUM CIIOCOO0OM
[ToBTOpeHnue, 0600IICHNE U CCTeMAaTH3aIIUs
91 3gaHuil. [IpeoOpaszoBanue aireOpandecKux Bubmiorexa LIOK
i Fﬂ P p https://m.edsoo.ru/7f4441ca
BBIPKCHUM, JOMYCTUMbIC 3HAUCHHUSI
[ToBTOpEHME, 0000IIIEHNE U CHCTEMATH3AITHS
92 sgannii. [IpeoOpasoBanue areopandecKkux Bubmiorexa LOK
' Fi P p https://m.edsoo.ru/7f444364
BBIPKCHUM, JTOMYCTUMbIC 3HAUCHHUSI
[ToBTOpEeHHE, 0000IIEHNE M CHCTEMATH3AIUS
93 sgaduil. [IpeoOpa3oBanue anreOpandecKux brbmrorexa HHOK
i 13 P P https://m.edsoo.ru/7f4446f2
BBIPAKEHUM, TOMYCTUMbIC 3HAUCHHUSI
[ToBTOpeHue, 06001IeHNE U CCTeMAaTHU3alIUs
94 3gaHuil. [IpeoOpa3oBaHue alireOpandecKux Bubmzorexa LIOK
' IZ P p https://m.edsoo.ru/7f444a94
BBIPAKCHHMA, JOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHME, 0600IIIEHNE U CUCTEMATH3AITIS
95 3Haduii. DyHKIUN: TOCTPOEHUE, CBOUCTBA Bubmiorexa LIOK
YR T P ’ https://m.edsoo.ru/7f444c56
U3YUYCHHBIX (yHKIIHN
[ToBTOpeHME, 0000IIEHNE U CHCTEMATH3AITUS
96 3HaHni. OVHKIINA: TOCTPOEHUE, CBOMCTBA bubmmorexa [IOK
- OYHKIIH: . P ’ https://m.edsoo.ru/7f444f44
U3YYEHHBIX (yHKIHN
[loBTOpenue, 0000LICHUE U CUCTEMATU3AIHSI
97 3HaHui. OYHKIIMN: TOCTPOEHUE, CBOMCTBA bubmuorexa HOK
e T p ’ https://m.edsoo.ru/7f44516a
U3YYCHHBIX (YHKITUH
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AITHIS
98 3gaHui. OYHKIIMUA: TOCTPOEHUE, CBOMCTBA Eubmiorexa HOK
T T p ’ https://m.edso0.ru/7f4452e6
U3YUYCHHBIX (yHKIIHN
99 [ToBTOpEeHME, 0600IICHUE U CUCTEMATHU3ALIHS but6mmoreka [IOK




3HaHuil. ['paduyeckoe pemieHrne ypaBHEHUH U
UX CHCTEM

https://m.edsoo.ru/7f445516

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITIS

100 | 3nanwmii. ['paduueckoe pemieHre ypaBHeHU 1 1
UX CUCTEM

101 HroroBasi koHTpOIbHAS paboTa 1

102 O06o011IeHHe ¥ CUCTeMAaTH3aINs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102







IMTPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon . "
IIpoBepsiemble mpeaMeTHbIE Pe3yJabTAaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
HIpoBEpHEMoro MpPOrpamMMbl OCHOBHOTO 00111er0 00pa3oBaHuUsA
pe3yJbTara
1 Yucna v BIYKCICHUS
11 BeimonHsaTh, codyeTass yCTHbIE U TUCbMEHHBIC TPUEMBI, apU(METUICCKUE EHCTBUS C
' paroHaIbHBIMU YHUCIAMHU
HaxoauTth 3HaueHus: YMCIOBBIX BBIPAXKEHUN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
1.2 NpUEMBI BHIYHCITICHUS 3HAUYECHUHN JPOOHBIX BBIPAXKEHUHN, COEpKAINX OOBIKHOBEHHbBIE
U JCCATUYHBIC TPOOH
[lepexonuTe OT oOnHOM GopMBI 3amucu Yucen K Jpyrod (mpeoOpa3oBHIBATH
1.3 JECITUIHYIO pOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHYHYIO, B YaCTHOCTH,
B OCCKOHEUHYIO JIECATUIHYIO APOOb)
14 CpaBHHMBATh U YNOPSA0UYMBATH PAllMOHATIBHBIC YKCTIA
1.5 Oxpyrnars yncna
BBIMOAHAT TPUKUAKY W OIEHKY pe3yibTaTa BBIUMCICHHN, OILEHKY 3HaueHUM
1.6 YHUCIIOBBIX BBIPAKEHUN. BBIMONHATE AEMCTBHS CO CTENEHSMU C HaATypajJbHBIMU
noKa3aTeasiMu
1.7 [TpuMeHATh NPU3HAKU JEIUMOCTH, Pa3I0kKEeHHE Ha MHOKUTEIN HATypaJIbHbIX YUCEl
PemaTh npakTuko-OpHEHTHPOBAHHBIE 33]a4M, CBA3aHHBIE C OTHOLLIEHUEM BEJIWYMH,
18 IPONOPLUUOHATIBHOCTBIO BEJIMYUH, NPOLEHTAMH, WHTEPHPETUPOBATH PE3YJIbTAThI
' peuieHuss 3aga4y € y4ETOM  OrPaHUWYEHUM, CBSA3AHHBIX CO  CBOWCTBAMH
paccMaTpUBaeMbIX 0OBEKTOB
2 Anrebpanueckue BbIpaXKeHUs
21 Hcnonp3oBaTh anreOpandyeckyro TEPMHHOJOTHIO M CHMBOJHKY, NPUMEHATH €€ B
' MPOIECCe OCBOCHHS yueOHOr0 MaTepHaa
2.2 Haxonuth 3HaueHNsT OyKBEHHBIX BBIPAKCHUHN TIPH 3aJaHHBIX 3HAYCHHSIX IEPEMEHHBIX
23 BeimonHATe mpeoOpa3oBaHUs IEJIOr0 BBIPAXKEHHS B MHOTOWIEH IPHBEICHUEM
' NOJJOOHBIX CIaraeMbIX, PACKPBHITHEM CKOOOK




BrimonsaTs YMHOXCHHUE OJHOYICHA HAa MHOTOYWICH WM MHOI'OYJI€HAa Ha MHOI'OYJICH,

24 IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBbI M KBaJpaTa pasHOCTH
OcCy1EecTBIATh pa3yioKEHNE MHOTOWIEHOB HA MHOYKUTEIN C IIOMOIBIO BHIHECEHUS 32
2.5 CKOOKHM OOIIer0 MHOXHTEJs, TPYINIUPOBKUA ClIaraéMbIX, NPUMEHEHHUs (QopMy
COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB Ul pEIIEHUs pPa3IUYHBIX 3a7ad U3
' MaTEeMaTUKHU, CMEXHBIX MPEJAMETOB, U3 PEeaIbHOI MPAKTUKH
27 Hcnonp3oBaTh  CBOWCTBA CTENEHEH C  HATypaJbHBIMH  IOKA3aTEJAMM IS
' npeoOpa3oBaHMsl BIPAXKEHUH
3 YpaBHEHUs 1 HEPAaBEHCTBA
Pemate yiMHEVHBIE YpaBHEHHs C OJHOM NEPEMEHHOM, IPUMEHSS IIPaBUIa Nepexozaa
3.1 OT HUCXOJHOTO YPAaBHEHMsI K PaBHOCHUIBHOMY eMy. IIpoBepsThb, SABISETCS JIM YHUCIIO
KOPHEM YpaBHEHUS
3.2 [TpumensTh rpaduueckre MeTOAbI IPH PELLICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM
33 [TonOupate mpuMepsl nap 4Mces, SABIAIOLIMXCS PELICHUEM JIMHEHHOIo ypaBHEHHUS C
' JByMsl IEpEMEHHBIMU
34 Crpouth B KOOPIMHATHOM IJIOCKOCTH Tpa(uK JIMHEHHOro ypaBHEHHUS C JBYMs
' NEPEMEHHBIMU; MOJIb3YACh IPaQUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHUS
35 Pemath cucteMbl IByX JUHEMHBIX YpaBHEHHM ¢ JByMs MEPEMEHHBIMU, B TOM YHCIIE
' rpadudecku
CocTaBisTh U pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JMHEMHBIX YPAaBHEHUH IO
3.6 YCIIOBUIO 3aJaud, HWHTEPIPETHPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN PE3yIbTaT
4 Koopaunate! u rpadpuku. @yHKIHN
N300pakath Ha KOOPAMHATHOW MPSAMOW TOYKHU, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1 KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBaJbl, 3alIUCBHIBATh YKMCIOBBIE NPOMEXYTKH Ha
anreOpanvdecKkoM sI3bIKe
4.2 OtmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOUYKH I10 3aJaHHBIM KOOPJAUHATAM
4.3 Crpouts rpaduku 1uHeHbIX pyHKuni. CTpouts rpaduk GyHkmmm y = [x|
OnwuchiBaTh C MOMOIIBIO (DYHKIMH HM3BECTHBIE 3aBUCUMOCTH MEXy BEIMUYHMHAMM:
4.4 CKOPOCTb, BpEMSI, pACCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMms, 00bEM paboThI
4.5 Haxonuth 3Ha4YeHHE PYHKIIUU 10 3HAYCHUIO €€ apryMeHTa
4.6 [Tonumate rpaduueckuii cnoco0 npeacTaBiIeHs U aHANIU3a HHPOpPMAIUH, U3BIEKATh




U UHTepIpeTupoBarb HHGDOpManMi0 U3 TpadUKOB peallbHbIX MPOLECCOB U

3aBUCUMOCTEN

8 KIIACC
Kon . .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM 00pa30BaTe/JbLHOM
MpOBEPAEMOTo NMpPorpamMMbl OCHOBHOT'0 00111er0 00pa3oBaHusl
pe3yJibTarTa
1 Yucna v BBIYUCIECHUS
Hcnonp30BaTh HavabHBIE IPEICTABICHHUS O MHOXKECTBE ICHCTBUTENBHBIX YUCEN IS
11 CpPaBHEHMs, OKPYIJICHMS W BBIYMCICHHH, W300pakaThb JEHCTBUTENbHBIE 4YHCIIA
TOYKAMHU Ha KOOPJAMHATHOU MPSIMOM
[IpumensTh NOHATHE apu(PMETHUECKOr0 KBaJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbHIE
1.2 KOpHH, UCIIONIB3YS NMPH HEOOXOIUMOCTH KaJBKYJSATOP, BBIOJIHATH MpeoOpa3oBaHUs
BBIPAKEHUM, COAECPKAIMX KBAIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEN
13 Hcnonb30BaTh 3anmucu OONBIIMX U MAJIBIX YMCEINl C IOMOIIBIO IECATHYHBIX APOOEH 1
' creneHelt uucina 10
2 Anrebpanyeckre BhIPaKCHUS
21 [IpuMeHATh NMOHATHE CTENEHU C LEJbIM IOKa3aTeJIeM, BBIIOJIHATh IpeoOpa3oBaHUs
' BBIpQKEHUI, COIepKAIlUX CTEIIEHU C IIeJIbIM [TOKa3aTeaeM
55 BbInonHATE TOXAECTBEHHbBIE Pe0Opa30BaHusl pallMOHAIbHBIX BHIPAKEHUN HA OCHOBE
' IpaBWI AEUCTBUI HaJ MHOTOWIEHAMU U aNre0panyecKuMu ApoOsMu
2.3 PackiianpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTENIN
24 [lpumensaTs npeoOpa3oBaHUS BBIPAKEHUM M pELICHUS pa3IMyHBIX 33434 M3
' MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAJILHOU ITPaKTUKU
3 VYpaBHEHMsI U HEPABEHCTBA
31 Pemars nuHElHbIE, KBaJpaTHblE YPAaBHEHHS W pALUOHAIBHBIE YpPaBHEHHS,
' CBOJSIIMECS K HUM, CHCTEMBI JIByX YPAaBHEHUH C IByMsI [IEPEMEHHBIMH
[IpoBoaNTE mpoOCTEHIINE HMCCIEIOBAHMUS YPaBHEHHHW M CHCTEM YPaBHEHHH, B TOM
3.2 qrciae C TMPUMEHEHHEM TpaHuuecKuX MpeacTaBIeHUH (yCTaHABIUBATh, MUMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUN PEILICHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE)
[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a1a4yM K €€ anredpandeckoid MOJENU ¢
3.3 IIOMOIIBbIO COCTABJICHUSI YPAaBHEHHUS WM CUCTEMbl YpaBHEHWM, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4 NOJYyYEHHBIN pPe3ybTaT




[IpyuMeHsSTh CBOMCTBA YHUCIOBBIX HEPAaBEHCTB I CPAaBHEHMsSI, OLICHKH, peIlaTh
3.4 JTUHEHHbIC HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMBI, 1aBaTh TpaduuecKyro
WJUTIOCTPAIINIO MHOYKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIUU
[lonnmath © WCHONB30BaTh (YHKIUOHAIBHBIC TMOHSATUS U SI3bIK  (TEPMUHBI,
4.1 CUMBOIIMYECKHE OOO3HAUYEHUS), OMPEAENATh 3HauYeHHE QYHKIUU TO 3HAYCHHUIO
apryMeHTa, orpeiensTh cBoiicTBa (GyHKIUU 1O e€ rpaduky
Crtpouth rpaduku JIeMeHTapHBIX (QYHKITUN BUJIA:
y=k/x
4.2 y
k/x
, Y =X2, ¥ = X3, Y = [X|, OIUCHIBATh CBOMCTBA YUCIIOBOM (QYHKIINH 110 €€ rpaduKy
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yabTAThI OCBOEHUS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJjabTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBaTh M YHIOPSAJOUYMBATh PallMOHAIBHBIE U HPPAaLlMOHAJIBHBIE YU CIIa
BeimonHaTe apudmeTnueckue EUCTBUS C PAlMOHANBHBIMU YHUCIAMH, COYeTas
1.2 YCTHBIC W TUCHMEHHBIE MPHUEMBI, BBITIOJHATh BBIUMCICHUS C UPPAUOHATHLHBIMHU
YUCIaMHU
HaxonuTe 3HaueHHs cTeneHEW C LEIbIMU II0KA3aTeIIMA U KOPHEW, BBIYUCIIATH
1.3
3HAYEHUS YHCIIOBBIX BBIPAKEHUI
14 OKpyriiaTh  JIEUCTBUTENIBHBIE  YHUCJA, BBINOJNHATH MPUKUAKY  pe3ysibTara
BBIYKCIICHUM, OLICHKY YHMCJIOBBIX BBIPAKECHUN
2 YpaBHEHHUs 1 HEpaBEHCTBA
”1 Pemath nuHeilHble U KBaJgpaTHbIE YpaBHEHHS, YPaBHEHMs, CBOSIIMECS K HHM,
npocTeimme ApoOHO-paIlMOHATILHBIC YPABHCHUS
2.2 Pemiate cuctemsbl IBYX JMHEHHBIX YPaBHEHHM C ABYMs MEPEMEHHBIMU U CUCTEMBI




JIBYX YPaBHEHHUN, B KOTOPBIX OJJHO YPAaBHEHHE HE ABJISICTCS JIMHEHBIM

Pemate TekcTOBEIE 3agaun aHFe6paH‘{eCKI/IM CII0COO0OM C IIOMOIIBIO COCTABJICHHUA

>3 YpaBHEHMS WJIM CUCTEMBI JBYX YPAaBHEHMH ¢ ABYMs IEPEMEHHBIMU
[IpoBOAUTH MpOCTEHIINE UCCIEIOBAHUS YPABHEHUI W CHUCTEM YpPaBHEHUH, B TOM
2.4 Yucie ¢ MPUMEHEHHEM rpadUyecKuX MpeCTaBICHHUA (HalmpuMep, yCTaHABIUBATh,
UMEeT JI ypaBHEHUE WU CUCTEMa YpaBHEHHN PELICHHUs, €CITU UMEET, TO CKOJIBKO)
2 Pemrate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paKkaTh peIlICHUE
' HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alIMCHIBATH PEIIEHUE C IIOMOIBI0 CHMBOJIOB
Pemate cucremMbl JHMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPAaBEHCTBO, N300pakaTh pEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
HPSMOI, 3aIUCBIBAaTh PEIIEHUE C TOMOILBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEpaBEeHCTBA NPU PEIICHUH Pa3IMYHBIX 33]a9
3 OyHKIMH
Pacnio3HaBaTth  (QyHKIMM U3yueHHbIX BUAOB. [loka3plBaTh  CXEeMaTHYECKH
a1 pacIoyioKEeHHEe Ha KOOPIMHATHOW IUIOCKOCTH rpadukoB ¢yHkumit Buga: Y=KX,
. y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3Ha4CHUI KOI()(PUIMEHTOB,
OTMCHIBATh CBOMCTBA (DYHKIIMIA
32 [Toka3bIBaTh CXeMAaTUYECKH PacIoOIOKEHHE Ha KOOPAWHATHOM MI0OCKOCTH IpaMKOB
. ¢ynknuii Buna y = VX, Y = [X| ¥ omUChIBaTh CBOICTBA ()yHKIIUIA
33 Crpouth u wu300pakaTh CXeMaTH4YeCKH TpaduKd KBaJPAaTHUHBIX (QYHKIHUH,
' OIMCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUN IO UX TpapuKam
34 Pacnio3HaBaTh KBaJpaTH4YHYK (QYHKLUUIO 1O (¢opMmyse, NPUBOAUTH NPUMEPHI
' KBaJpaTUYHBIX (QYHKIUI U3 peabHON JKU3HU, PU3UKHU, TEOMETPUHI
4 ApudpmeTrueckasi 1 reOMeTprUIecKast Iporpeccuu
i1 Pacno3naBate apudMeTHUECKyl0 M TE€OMETPUYECKYI0 MpPOrpeccHH IMpH pa3HBIX
' crioco0ax 3afaHus
42 BEIONHATE BBIYMCIICHUS ¢ HCTIONIB30BaHUEM (HOpMYI N-TO WieHa apuPpMEeTHIECKON
' U T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB
4.3 N300pakaTh 4ieHbI MOCIE0BATEIBHOCTH TOUKAMU Ha KOOPJMHATHON TJIOCKOCTH
Pematp 3amaun, cBA3aHHBIE C YHMCIOBBIMU IMOCIEIOBATEILHOCTSAMU, B TOM UHCIE
4.4 3a7a4yl U3 peanbHOM JKU3HM (C HCIIOJIb30BAHMEM KAaJbKYJIATOPA, LUPPOBBIX

TEXHOJIOTHI)




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 Yucna 1 BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEeX0Jl OT OAHOH (POpMbI 3amucu Jpodei K
1.1 npyroif. IloHsTHE palMOHAIBHOTO YHCIA, 3alKCh, CPABHEHUE, YIIOPSAAOYMBAHUE
palMOHATIBHBIX YHCEI

12 Apudmernueckue JeMcTBUS ¢ pallMOHAIBHBIMU YHCIaMH. Pemenue 3aiad u3 peaabHOM
. IPaKTUKU Ha 4acTH, Ha ApoOu

13 Crenenb ¢ HaTypajbHBIM IIOKa3aTeJIEM: ONpEJelIeHHe, NpeoOpa3oBaHue BBIPAXKEHUN Ha
' OCHOBE OIPEEICHHS, 3aIIUCh OOJIBIINX YUCE

14 [IpoteHTHI, 3a1MCh MPOIIEHTOB B BUE IPOOH U IpOOH B BUJIE MPOIEHTOB. Tpu OCHOBHBIE
' 3aJ]auu Ha MPOIICHTHI, PEIICHUE 33/1a4 U3 PEaTbHON MPAKTHKH

1.5 [TpumeHeHne NPU3HAKOB JIEIUMOCTH, Pa3I0KEHNUE Ha MHOKHUTEIN HATYPaJIbHBIX YHCET

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsMasi 1 0OpaTHasi MPONOPLUOHATBHOCTH

2 Anre6panyeckre BbIPaKESHHS

’1 [lepemenHble, YMCIOBOE 3HAUEHHUE BBIPAXKEHUS C NepeMeHHOH. JlomycTumble 3Ha4YeHUs
' HEPEMEHHBIX

’5 [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE (OpMYJbl. BeraucieHus mo
' dbopmynam

2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHUH, TOKIECTBEHHO PABHBIC BHIPAKCHHS

2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIEM

”t OpnHousnensl U MHOrowieHbl. CteneHb MHOrowieHa. CioxeHue, BbIUNTaHWe, YMHOXKEHUE
. MHOT'OYJICHOB

25 ®opMyibl COKpPAIIEHHOTO YMHOKEHUs: KBaJIpaT CyMMbI M KBajpaT pasHocTH. Dopmyna
' pa3HOCTH KBapaToB. Pa3iiojkeHre MHOIMOWICHOB HA MHOKUTEIN

3 YpaBHeHUs

31 VYpaBHeHUE, KOPEHb ypaBHEHHS, MTPaBHUiIa MPEOOPa30BaHUs YpaBHEHUs, PABHOCHIBHOCTD
' yYpaBHEHUHI

3.2 JIuneliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, YUCIO KOpPHEH JIMHEWHOrO YypaBHEHUS,




pelIeHNE JIMHEHHBIX YPaBHEHUN
33 CocraBieHre ypaBHEHHH IO YCJIOBHIO 3a/Jauu. PemieHue TEeKCTOBBIX 3a]1ad C MOMOIIBIO
' YpaBHEHUH
3.4 JluneliHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0 rpaduk
CucremMa [ByX JHMHEWHBIX YpaBHEHHH C JAByMS MepeMEHHbIMU. PemieHue cucreM
3.5 ypaBHEHHUH CIIOCOOOM MOJCTaHOBKU. [IpuMepsl pelieHns TeKCTOBBIX 3a/1a4 C MOMOIIBIO
CHUCTEM YpaBHEHUH
4 Koopaunate! u rpaduku. OyHKImu
4.1 Koopannara Touky Ha npsamMoi
4.2 Yucnosble IpoOMeKyTKU. PaccTosiHue MeKy IBYMsI TOUKaMU KOOPJAMHATHOM IIPSIMOI
43 [IpssmoyronbHas cuctema koopauHaT, ocu OX m Oy. Alcmucca W opAMHATAa TOYKH Ha
' KOOPAMHATHOW INIOCKOCTH
4.4 [Tpumeps! rpaukoB, 3a1aHHbIX opMyaamu. YTeHne rpaMKoB peaqbHbIX 3aBUCUMOCTEH
4.5 [Tonstue pynkumu. I'paduk Gynkiuu. CoiicTBa GyHKITUH
4.6 Jlunetinas ¢ynkmus, e€ rpaduk. 'padux pyHKImu y = [X|
4.7 ['paduyeckoe penieHre TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUM
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Yucna v BIYKCICHUS
11 KBanpatuelii xopeHb u3 uymcna. [lonstue 00 upparnmoHadbHOM uucie. JlecsaTHUHbIC
' NPUOIMKEHUS UPPALIMOHATIBHBIX YHCEIT
T CaoiicTBa apu(pMeTHUECKUX KBaJPaTHBIX KOPHEH U UX NMPUMEHEHHE K MPeoOpa3oBaHUIO
' YHCJIOBBIX BBIPQ)KEHUI U BBIUUCIICHUAM. JlefiCTBUTEIbHBIE YHCIIA
1.3 Crernens C 1eTbIM MTOKa3aTenaeM U e€ cBoiicTBa. CTaHgapTHAs 3aMUCh YKCa
2 AnrebpandyecKkre BhIPaKCHHS
2.1 KBanpaTHblii TpéxusieH, pa3ioKeHue KBaJpaTHOTO TPEXUWIEHAa Ha MHOKUTENN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanyeckoi Apoou
2.3 CrnosxeHue, BBIYUTaHNUE, YMHOXKEHHUE, JIeTICHUE anreOpandeckux apoden
24 PannonanbHbie BRIpaKEHUS ¥ UX IIPeoOpa3oBaHue
3 YpaBHEHHS 1 HEpABEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popmyrna KopHel KBaapaTHOTo ypaBHeHUs. Teopema Buera




3.2 Pemienue ypaBHEeHMI, CBOAAIIMUXCS K TJUHEUHBIM U KBaJAPATHBIM
3.3 [pocreiimme 1poOHO-pallMOHATBHBIC YPaBHEHHS
I'padmueckas uHTEpHIpEeTAlUsl YpPaBHEHUN C JBYMS NEPEMEHHBIMU M CHUCTEM JMHEHHBIX
3.4 ypaBHEHUH C ABYMs NepeMeHHbIMU. [IpuMepsl pemeHus cucTeM HeTMHEWHBIX YpaBHEHUH
C IByMs II€pEMEHHBIMHU
3.5 Penienune TeKCTOBBIX 3aa4 aJIre0pandeckuM crocoOom
3.6 UwucnoBble HEpaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHble HEPABEHCTBA C OJHOW EPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJAHON MIEPEMEHHON
4 OyHKIHUU
i1 [onsitue ¢pynkunu. O6IacTh onpenesaeHuss U MHOXKECTBO 3HaueHUN GyHKIMH. CrocoOsl
' 3aaHus QyHKIUH
4.2 I'padux pynkunu. Yrenue cBoicTB GyHKIUU 1O €€ rpaduKky
4.3 [Mpumepsl rpadukoB GYHKINH, OTPAKAIONINX PeaTbHBIEC MTPOIECCHI
w OyHKIMH, ONUCHIBAIONIUE MPIMYI0 M OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX
' rpaduxu
4.5 Oynkumu y =X? y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe perienre ypaBHEHHI U CUCTEM YpaBHEHHIA
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BIYUCIIECHUS
11 PanmonanbHbIe yKciia, UppalOHAIBHBIC YHCIIa, KOHEUHBIE K OECKOHEYHBIE JECATUYHBIEC ApOOH
MHOXeCTBO JIEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YNCIIa KaK OECKOHEYHBIE IeCATHYHBIC
1.2 npodu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JE€HCTBUTEIBHBIX YHACEN U
KOOpAWHATHOH npsiMoii. CpaBHEHHE JeHCTBUTEIBHBIX YHCET
1.3 ApudmeTtrueckue AeHCTBUS ¢ JeHCTBUTEIbHBIMU YHCIIAMU
14 W3mepenusi, npubamxeHus, olleHKU. Pazmepsl 00BEKTOB OKPYKAIOLIET0 MUPA, JJIUTEIBHOCTD
' IPOLECCOB B OKpyxkKarouiemM wupe. [IpubnuxéHHoe 3HAYeHHE BEIUYHMHBI, TOYHOCTb




npubmkenus. Okpyrienue uncen. [Ipukuaka u olleHKa pe3yabTaTOB BHIYMCICHUN

2 VYpaBHEeHMs U HEpaBEHCTBA

2.1 VYpaBHEeHMsI ¢ OAHOMN IEPEMEHHOM

2.2 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOASAIINUXCS K JTUHEUHBIM

2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHMI, CBOASIINXCS K KBaIPATHBIM

24 bukBanpatHoe ypaBHeHHe. [Ipumepsl pelieHuss ypaBHEHUN TPETbeW U YETBEPTOM CTENEeHER
' pa3I0KEHUEM Ha MHOKUTEIH

2.5 Pemenue npoGHO-paliiOHaNbHBIX YPaBHEHUN

2.6 CucreMsbl ypaBHEHUI

2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpapuK

2.8 Pewenne cucrem IByX JIMHEHHBIX YPAaBHEHUN C IBYMS [IEPEMEHHBIMU

2.9 Pemenne cucrem IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOM CTENECHU

2.10 | I'paduueckas nHTEpHpETAIHS CHCTEMbI YPAaBHEHHUH C IByMs IIEPEMEHHBIMU

2.11 Pemienne TeKCTOBBIX 3a/1a4 AIreOpandyecKuM CrIocoO0M

2.12 | YucnoBble HEPaBEHCTBA M UX CBOWMCTBA

2.13 | PemieHue TMHEHHBIX HEPABEHCTB C OJTHOM EpEeMEHHOMN

2.14 | PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOM

2.15 | KBagpaTHble HEpaBeHCTBA

2.16 | I'paduueckast uHTEpIpeTaLMsl HEPABEHCTB U CCTEM HEPABEHCTB C JIByMs I1€PEMEHHBIMU
3 DyHKIIUA

31 KBanpatnunas ¢ynkuus, e€ rpagux u cBoictBa. IlapabGosa, KoopAuMHATBI BEPILUHBI
' napaboJIbl, 0Ch CHMMETPHH MapadoIbl

3.2 I'paduxu dpynkimii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduxu pynkmii y=k/X, y = X° 1 ux cBoicTBa

3.4 I'paduxu GyHKIMIA , 1 X CBOMCTBa
4 YucnoBble OCIEN0BATENBHOCTH

41 OmnpeneneHre W CHOCOOBI  3aJaHUsA  YHCIOBBIX  IOCJIEIOBATEIBLHOCTEH.  3amaHue
' MOCIIEI0BATEILHOCTU PEKYPPEHTHON (hopMynoi 1 popmysoi N-ro uieHa

4 Apudpmerrnueckas nmporpeccus. PopmyIbl N-ro wieHa apupMETHIECKON MTPOTPECCHU, CYMMBI
' NEPBBIX N YJIECHOB

43 I'eomerpuueckas nporpeccus. @opmynbsl N-ro WwieHa reOMETPUYECKON MPOTrPECCHUH, CYMMBI

IEPBBIX N YJIICHOB




4.4

N300pakeHre WICHOB apu(PMETHYSCKOM W TeOMETPHUYECKOW MPOrpeccHil TOYKaMH Ha

KOOPJMHATHOM IJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIMATIBHBIA POCT

4.5

CrnosxHbIE TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOMI OBPA30OBATEJILHON
HHPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
OrocC

YMeHHe onepupoBaTh INOHATUSAMH: MHOXKECTBO, ITOJAMHOKECTBO, OIEpALlUUA Ha
MHOXECTBaMH; YMEHHUE OIEPHPOBATH MOHATHUAMU: Tpad, CBA3HBIA Tpad, AepeBo,
IUKJI, TIPUMEHATh UX TMpPU PEIICHUH 33Jad; YMEHHE HCIIOJIb30BaTh Ipaduueckoe
IIPEACTABICHUE MHOXECTB JUUISl ONMCAHUS PEANBHBIX IPOLECCOB WM SBICHUM, NPHU

peIIeHUH 3a/1a4 U3 APYruX Y4eOHBIX MTPEIMETOB

YMmenue ONeprUpoOBaThH IHOHATHUAMMUN OIIpCACIICHHC, aKCruoma, T€OpEMa,
JA0Ka3aTCJIbCTBO, YMCHHUC PACIIO3HABATHL HWCTHHHBIC MW JIOKHBIC BBICKA3bIBAHUWA,
MNPpUBOAUTL MNPHUMCPLI U KOHTPHPUMCPLI, CTPOUTH BBICKA3bIBAHUA W OTPULAHUA

BBICKa3bIBaHHUI

YMeHue omnepupoBaTh MOHATHSAMH: HaTypajbHOE YMCIO, MPOCTOE U COCTaBHOE
YHUCIIO, JAETUMOCTb HATYpaJbHBIX 4YHCElN, MPU3HAKU JE€JIMMOCTH, LEJN0e YHCIIO,
MOJlyJIb YHUCJa, OOBIKHOBEHHAs JApoOb W JecsAiTUYHas ApoOb, CTAHAAPTHBIA BH]
YHuCIa, PANUOHAIBHOE YHCJIO, HWPPAIMOHAIBHOE YHUCIO, apu(METHYECKHUMA
KBaJIpaTHbI KOPEHb, YMEHME BBINOJHSATH JEUCTBHUA C 4YMCIAMH, CPaBHUBaTh U
YHOPSA0YUBATh YKMCIIA, IPEACTABIATH YUCIIa HA KOOPAUHATHON MPSIMON, OKPYIJIATH

4KCJIa; YMEHHUE Je1aTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN

YMeHue  omepupoBaTh  MOHATUSIMU:  CTENEHb C  IEJNBIM  [OKa3zaTeseM,
apumMeTHUeCKUl KBaJpaTHBIH KOpEHb, MHOTOYJIEH, anre0panueckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTerneHu OOJblIe €IUHUIIBL
YMEHHE BBIMOIHATh PAacu€Thl MO QopmyiaM, MpeoOpa3zoBaHUs LEIbIX, APOOHO-
palMOHATILHBIX BBIPAXKEHHUM U BBIPAXKEHUN C KOPHSAMH, PAa3JI0KEHHE MHOIOWJIEHA Ha
MHOKUTEJIM, B TOM YHCJIE C HCIIOJIb30BaHHEM (QOpMYJ Pa3HOCTH KBaJapaToB H

KBaapaTa CyYMMBI U Pa3HOCTH

YMeHHe onepupoBaTh IMOHATHSAMH: YHUCJIOBOE PABEHCTBO, YPAaBHEHHE C OIHOU
IIEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE PEeIlaTh
JUHEWHBIE U KBaJpaTHBIC YpaBHEHUS, IPOOHO-PALMOHAIBHbBIE YPaBHEHHS C OHOMN
IIEPEMEHHOM, CUCTEMBI JBYX JIMHEHUHBIX YPAaBHEHWM, JIMHEMHBICE HEPABEHCTBA U UX

CUCTCMbI, KBaJApaTHBIC U ,Z[pO6HO-paI_[I/IOHaJ'ILHBIe HCpaBCHCTBA C OJIHOM




NEpEMEHHON, B TOM 4MCJIE€ IpU pPEIIEHUM 3ajad U3 JPYyrux IpeIMeTOB U
INPAKTUUECKUX 3aJay; YMEHUE HCIOJb30BaTh KOOPAUMHATHYIO MPAMYI0 H
KOOPAMHATHYIO IJIOCKOCTh AJI1 U300pakeHUsl PEIlleHUN ypaBHEHUIl, HEPABEHCTB U

CHUCTEM

YMeHue omepupoBaTh MOHATHAMH: QYHKIMSA, Tpaduk (yHKIUH, HYTH (YHKIHUH,
INPOMEXYTKH  3HAKOMOCTOSHCTBA, IPOMEXKYTKH  BO3pAacTaHUs,  YOBIBaHMA,
HauOoJblllee ¥ HaWMEHbIIEEe 3HAueHUs (QYHKIHUHU, YMEHHE OINEPHpPOBATH
HOHSATHUSMH: TIpsSMasi TPOMOPIUOHANIBHOCTD, JIMHCHHAs (YHKIUS, KBaJIpaTU4HAs
GyHKIMs, 00OpaTHAs PONOPIMOHAIBHOCTD, Napadoa, runepooIIa; yMEHUE CTPOUTh
rpaduku GyHKIUNA, UCIIONB30BaTh rpadUKH IS ONPEACIICHHs] CBOMCTB MPOIECCOB
U 3aBUCHMOCTEH, JUISl PEIICHHS 3a7ad U3 JPYTrUX y4eOHBIX MPEJIMETOB U pEaIbHON

JKU3HU; YMEHUE BbIpaxaTh popMyIaMHu 3aBUCUMOCTU MKy BEJINYMHAMHU

YMeHue omnepupoBaTh MNOHSTHUSAMM: IOCJIEIOBATENIbHOCTh, apupMeTHUecKas Hu
reoMeTpuyuecKas IIPOrPECCUH; yMEHHE HCII0JIb30BaTh CBOICTBa
MOCJIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI U OOIIEro WieHa MpH pEeIIeHUH 3a/1ad, B

TOM YHCJIC 33/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaabHON KU3HU

YMmenue peuaTh 3aJa4M pa3sHbIX TUIIOB (B TOM YHUCJIC HA MPOLUCHTLI, JOJIHW U YaCTH,
JBHXXCHUC, pa60Ty, LHEHY TOBApOB U CTOUMOCTH IIOKYIIOK U YCJIYI', HAJIOTH, 3a1d4n
n3 o0J1acTu YIIpaBJICHUS JINYHBIMU U CEMEHHBIMU q)HHchaMI/I); YMCEHUE COCTABJIATDH
BBIpaXXCHUA, YPaBHCHUSA, HEpPaBCHCTBA MW CHCTCMblI II0 YCJIIOBHIO 3aJadyu,
HCCICN0BATh IMOJTYYCHHOC PCUICHUEC W OLICHUBATH HpaBIIOHOI[O6HOCTB IMOJIYYCHHBIX

pe3yIbTaToB

YMeHue onepupoBaTh NOHATUAMU: (pUrypa, Touka, OTpe30K, npsmas, Iy, JJoMaHasl,
yrojl, MHOIOYTOJIbHUK, TpPEYrOJbHUK, PaBHOOEIPEHHBIH M PaBHOCTOPOHHMM
TPEYTrOJbHUKH, TPSIMOYTOJIBHBIA TPEYroJbHHUK, MeIuaHa, OWCCEeKTpuca W BBICOTA
TPEYrojibHUKa, YETHIPEXYTOJIbHHUK, IapajieIorpaMM, pOMO, NPSMOYTOJIBHUK,
KBaApar, Tpameuus; OKPYXKHOCTb, Kpyr, KacaTelbHas; 3HAaKOMCTBO C
OPOCTPAHCTBEHHBIMU (UT'YpaMHU; YMEHHME pellaTh 3aJaud, B TOM 4HCIE U3
MIOBCEIHEBHOM KU3HHU, HA HAXO0XACHUE T€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM

U3YyYEHHBIX CBOUCTB Uryp U (hakToB

10

YMeHne onepupoBaTh MOHATUSIMH: PABEHCTBO (UTYpP, PABEHCTBO TPEYrOJHHUKOB;
NapajuleIbHOCTh W NEPIEeHIUKYISAPHOCTh MPSIMBIX, YIOJd MEXKIy MPSMBIMU,
NEPIEeHIUKYIISAP, HAKIOHHAS, IPOeKLus, ogo0ue Guryp, mogo0HbIe TPEYroJIbHUKH,
CHUMMETpHUS OTHOCUTEIHHO TOYKM W TIPSIMOW, YMEHHE pAacTO3HaBaTh PABEHCTBO,

CUMMETPHIO U TIofj00ue (GUTyp, MapauieTbHOCTh M TEPIECHINKYIIPHOCT IPSIMBIX B




OKpY’KaIolIeM MUpE

11

YMeHue omnepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSHUE, Yroi (BEJIUYMHA YIJa,
CUHYC U KOCHUHYC yIJIa TPEYrojbHHKa), IUIOIAJb; YMEHHUE OLIEHUBAThb pa3Mepbl
IPEeMETOB U OOBEKTOB B OKpPY)KAIOLIEM MHUpE; yYMEHHE HPUMEHSTH (HOPMYIIbI
NepUMeTpa U IO MHOTOYTOJbHUKOB, JIMHBI OKPY>KHOCTH U IUIOIIAIU KpyTa,
o0peMa MpsAMOYIOJBHOIO NapajuleJieNUNea; YMEHUE MPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTrOJIbHHKA, TEOPEMY
[ludaropa, TpPUrOHOMETPUYECKHE COOTHOIIEHUS U1  BBIYUCIEHUS  JJIUH,

pPacCTOSTHUH, TUTOIIAICH

12

YMenne u3o0pakath IJIOCKHE (PUTYPHI M WX KOMOWHAIIMH, MPOCTPAHCTBEHHBIC
(GUTYpBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H DJIEKTPOHHBIX CPEICTB

M0 TCKCTOBOMY MJIM CUMBOJIBHOMY OITMCAHHIO

13

YMmenue ONCpHUpOBaTh MOHATUAMM: npsaMoyrojibHad CHCTCMa KOOPpAWHAT,
KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB, MPOU3BCACHHUEC BCKTOPA HA 4YHCIIO,
CKaJLIpHOC  MMPOU3BCACHUC  BCKTOPOB;, YMCHHC HCIIOJIb30BaThb  BCKTOPLI U
KOOpAWHAThl AJid HOPCACTABJICHUA JAaHHBIX W PCHICHUA 3ada4, B TOM HYHCIIC U3

JPYrux y4eOHBIX MPEJAMETOB U PeaTbHOM KU3HU

14

YMeHue omnepupoBaTh MOHSATHUSMHU: CTOJOMKOBBIE UM KPYTOBBIE JIHarpaMMBl,
Tabnuupl, cpenHee apudmernyeckoe, MeAuaHa, HauOoibllee M HaWMEHbIIee
3HAYEHUs, pa3Max 4YHCIOBOro Habopa; yMEeHHE H3BJIeKaTh, MHTEPIPETHUPOBATH U
nmpeoOpa3oBbIBaTh MHPOPMAIIHIO, TIPEICTABICHHYIO B TAOJMIIAX U HA JUarpammax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHKU pPEalbHBIX IPOLIECCOB U SIBJICHUN;

YMCHUE pacClioO3HaBaTb U3MCHYHMBBIC BEJIMYUHEI B OKPYXKAarOIEM MUPC

15

YMeHue onepupoBaTh MOHATHSIMU: CIy4alHbIM ONBIT (CIy4yallHBIA HKCHEPUMEHT),
3JIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIA MCXOM) CIy4yailHOro OmbITa, CIIyd4aiiHOe
COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOSTHOCTH CIy4ailHBIX
COOBITHI B OMBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH; YMEHHE
pemiaTh 3a7adyd METOJOM OpPraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM
NpaBUIa YMHOXXEHUS; YMEHHE OIICHHBAaThb BEPOSITHOCTU pEaJbHBIX COOBITHH H
SBJICHUH, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B
OKpY’KalOIIeM MHUpPE U B JKU3HHU; 3HAKOMCTBO C IOHATHUEM HE3aBHCHUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €TO POJIBIO B MAaCCOBBIX SAABJICHUAX

16

YMeHne BHIOMpATh TOAXOMSIIIMA W3YYCHHBIA METON IS pelIeHUs 3aJadH,
MPUBOJUTh MPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE WU KU3HH,

pacrio3HaBaTb IMPOSABJICHUC 3aKOHOB MAaTEMAaTHKM B HCKYCCTBC, OIHNCLIBATH




OTACJIBHBIC BBIAAIOIIUECA PE3YIbTATEI, IIOJYUCHHBIC B XOA€ PAa3BUTUA MAaTCMAaTHUKU
KaK HayKH, NPHUBOJWUTL HNPHUMEPLI MAaTCMATUYCCKHX OTKpI)ITI/Iﬁ U HUX aBTOpPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnblie u nensie yrcina. [[puzHaku 1eTMMOCTH TeNTbIX YHCEeTT
1.2 OOBIKHOBEHHBIC M JICCSITUYHBIE APOOH, MPOIICHTHI, OCCKOHEYHBIC ITEPUOTUICCKUE TPOOH
1.3 PanmonaneHbie ynciia. ApudmeTnaeckre ornepauy ¢ paroHaTbHBIMU YACTIaMHU
1.4 JeiicTButensHbIe Yricia. ApupMeTHIECKUE ONEPAIiy C ACUCTBUTEIHLHBIMU YUCTAMHU
L5 [TpubmkE€HHbIE BBIYMCICHUS, TpaBHIAa OKPYIJIEHUS, TNPUKHIKA M OIEHKa pe3yabTaTa
' BBIYHCIICHUN
2 AnreOpanyuecKue BBIPaXKECHUS
2.1 BykBenHble BbIpakeHUs (BbIpaKEHUS C TIEPEMEHHBIMH )
»5 Crenenp c nensiM MokazareneMm. CTelneHb C palUMOHANBHBIM TMoKazareieMm. CBoiicTBa
' CTCTICHU
2.3 MHorouneHsl
24 Anrebpanyeckas ApoOb
”E ApudmeTnueckuil KOpeHb HaTypajibHOU cTeneHu. JleficTBUs ¢ apupMETHUECKUMH KOPHSIMU
' HaTypaJbHON CTEIICHU
3 YpaBHEeHHS U HEPABEHCTBA
3.1 Lenpie n qpoOHO-paIMoHaNbHBIC YpaBHEHNA. CUCTEMBI U COBOKYITHOCTH YpaBHECHUM
3.2 Lenbie 1 poOHO-panOHATBHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenue TexcTOBBIX 33124
4 YucnoBble OCIEA0BATEILHOCTH
4.1 TlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS MOCIEN0BATEILHOCTEN
4.2 Apudmerrueckas 1 reoMeTpudeckas nporpeccuu. @opmyra CI0XXHBIX POLIEHTOB
5 DyHKIIUN
OyHkuus, crnocoObl 3amaHust ¢GyHkiuu. ['papuk QyHkuuu. OO6nacTe ompeneneHus Hu
MHOKeCTBO 3HadueHwWid (yHkmmu. Hymu Qyakomn. [IpoMexyTku 3HAKOMOCTOSHCTBA.
5.1.
[TpoMexyTkr MOHOTOHHOCTH (DyHKIIMU. MakCUMyMbl 1 MUHUMYMBI (yHKIIMU. Haunbonbiee
U HarMEHbllIee 3HaUeHHE (QYHKIIUN Ha TPOMEKYTKE




KoopannaTel Ha npsIMOM ¥ TIJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlekapTOBBI KOOPAWHATHI Ha IUIOCKOCTH
7 I'eomeTpus

7.1 I'eomeTpuueckue GUrypsl 1 Ux cBoicTBa

7.2 TpeyronbHUK

7.3 MHOroyroasHUKU

7.4 OKpy>KHOCTb U KpyT

7.5 W3mepenne reoMeTpruueCcKiX BeTHYHH

7.6 BekTopsl Ha TIOCKOCTH
8 BeposiITHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTHKA

8.2 BepositTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYUEBHBIE MATEPHAJIBI U151 YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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