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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHUE JAPYTUX TUCUUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO s
IPOAOJKEHUs 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. PazButre y oOydaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKACHUU U CYIIHOCTH anreOpamuecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPHUPOAE M OOIIECTBE, PONM MATEeMAaTHUYECKOTO MOJACTUPOBAHUS B HAYyYHOM
NO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHSI, HEOOXOIUMBIX JJIsl aJalTallid B COBPEMEHHOM IU(POBOM
obmectBe. M3ydeHme anreOpbl oOecreymBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBINIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWUCTBUS U BBIBOJBI,
dbopmynupoBath yTBepxkaeHus. OcBOCHUE Kypca areOpbl 00ecreuynBaeT pa3BUTHE
JOTUYECKOr0 MBIIUICHUS OOYYaloIIMXCs: OHU HCHOJB3YIOT JAEAyKTHUBHBIE U
WHIYKTHBHBIE PACcCYXJCHUS, 0000IIeHNe U KOHKPETU3AINI0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIBHOM  JIeATEIbHOCTH OOYyYalolUXCsl, I03TOMY CaMOCTOSITEIIbHOE
pelleHre 3aa4 ABJSETCs peaan3aueil 1es1TelbHOCTHOTO MPUHIIUIA 00y4eHUSs.

B crpykrype mnporpammel ydeOHOro kypca «Anredpa» s OCHOBHOIO
oO1mero 006pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUIYECKUE
auHUK: «Yucna u BeIUUCIEHU», «AJTeOpandecKkrue BhIpaXKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas M3 3THUX COAEpKATETbHO-METOIUYECKHUX
JVMHUHN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYsI C
IpYyTMMH €ro JHUHHSIMHU. B Xone u3ydeHus ydeOHOTO Kypca oO0ydaroummcs
NPUXOAUTCS JIOTHYECKU PacCyKJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kKypca «Anredpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYECKOT0 00pa30BaHMs U CIOCOOCTBYIOIIME OBIAJCHUIO O0YYarOIIMMUCS
OCHOB  YHHMBEpCAJIbHOIO  Maremathueckoro s3pika. CopaepxaTenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMM «YWCIa W BBIYUCICHUS» CIY)KUT OCHOBOW st
JaTbHEUIIeT0 M3y4eHHs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Y OOyYarONIUXCS
JIOTUYECKOTO MBIIIEHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS arOpUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOMN
*KW3HU. Pa3BuTHE MOHATHS O YUCJIE HAa YPOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHUSs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHANBHBIMU YHCIaMH, (OpMHpPOBaAHHEM
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MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUH OTHECEHO K CpeIHeMY 00I1IeMy 00pa3oBaHHIO.

Coneprkanue nByX ainreOpandeckux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTHYECKOTO armapara, HeoOXOAMMOIro i PEelIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha yposHe
OCHOBHOT'O 001iero oOpa3oBaHusl Y4YEOHBIM Marepuan TPYNIHPYETCS BOKPYT
palMoHANbHBIX BhIpaXXEHUN. Anredpa AEMOHCTPUPYET 3HaUYEHHUE MAaTEMAaTUKHU Kak
S3bIKa JUISI TIOCTPOCHHS MAaTEMaTHYECKUX MOJIeIel, OMHMCAHHS TPOLECCOB U
SBJICHUNA peajdbHOro Mupa. B 3amaum  o0yueHusi anreOpe BXOIAT TaKkxKe
JaNbHeillee pa3BUTHE aJTOPUTMHUYECKOTO MBINUICHUSI, HEOOXOJIMMOTo, B
YaCTHOCTH, JJIS OCBOCHHMS Kypca HWH(OPMATUKH, W OBJIQJICHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxiaeHui. [IpeoOpazoBaHue CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUs, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHAIbHO-Tpa)UUECKON JTMHUM HAlICJICHO Ha TTOyYeHHE
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUTSL OTIUCAHUSI M UCCIICIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPOJIE
u oOmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYarouIuxcs
YMEHUS UCIOJIb30BaTh Pa3JIMYHbIE BHIPA3UTEIIBLHBIC CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHbIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCHUT BKIaJd B (opMupoBaHue
IIPEICTAaBIICHUH O POJIM MATEMATHKHU B PA3BUTHH IUBUIM3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMYy IulaHy B 7-9 kjaccax u3ydaercss y4deOHBIA Kypce
«AnreOpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3felibl COJEp KaHUS:
«Uucma w BBIUHACIEHUSA», «ANTEOpandecKHe BBIPAKCHUS», «YPaBHCHUS U
HEPABEHCTBAY, « DYHKITUN.

Ha uzyuenue yueOHoro kypca «Anredpa» otoautcs 306 yacos: B 7 kiacce
— 102 yaca (3 gaca B Hemeno), B 8 kimacce — 102 yaca (3 gaca B Henenwo), B 9
kiacce — 102 gaca (3 yaca B HeJIelH0).
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COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U NECATUYHBIE, TIEPEXO] OT OJHOU (OPMBI 3amUCU
npobeit k apyroi. I[loHsiTMe palKMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
yIOPSIOYMBAHUE  PAlMOHAIBHBIX  4uceld. ApudMeThYecKue JEHCTBUS C
palMOHAIBHBIMYA YuciaMu. Perenue 3a1ad U3 peaibHON MPaKTHUKKA Ha 4acTH, HA
TpooHu.

CrereHb € HaTypaJIbHbIM TIOKa3aTeJeM: OIpejesieHrne, MNpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/ieNIeHus, 3auch OonbInux yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJIE pOOU U JpOoOH B BUJIE MPOLIEHTOB. TpU OCHOBHBIC 33a/layd Ha
IPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HATypAJIbHBIX YUCETL.

PeanbHble  3aBucHMMOCTH, B TOM  4YuCile T@psMas U oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AJiredpandecKkue BbIPaKeHHU s

[IepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKly BEINYNHAMH B BUJIE
dopmyinbl. Beruucnenus no ¢popmyiiam. [Ipeobpa3zoBaHne OYKBEHHBIX BbIPAXKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHMs, IMpaBWa MpeoOpa3oBaHHUsI CYMM U
IPOU3BEACHUI, MPAaBUIIA PACKPBITHS CKOOOK U MPUBEACHUS MOJO0HBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIBbHBIM IT0KA3aTEJEM.

OpnowreHnsl 1 MHOTOwIeHbl. CteneHs MHOrowIeHa. CiioKeHue, BBIYNTAHHUE,
YMHOKE€HUE MHOIOYJICHOB. POpMyJIbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBajpar pasHocTu. Popmyna pa3sHOCTH KBaaparoB. PazmoxeHne
MHOT'OYJIEHOB Ha MHOYKHTEJIN.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHEHHE, KOpPEHb YpPaBHEHHs, IpaBHUiia NIpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHeiHOEe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPaBHEHMsI, pEUIEHUE JIMHEWHbIX ypaBHEHUU. COCTaBIIEHHE YpaBHEHHWM 110
YCJIOBMIO 3a7jaui. Penmenne TeKCTOBBIX 3a7a4 C OMOILBIO YPaBHEHUN.

JIuneiiHoe ypaBHEHHE C ABYMS IIEpeMEHHBIMH U ero rpaduk. Cucrema JIByX
JVMHEVHBIX YpPaBHEHUW C JIBYMsl IEpEeMEHHbIMU. PelieHune cucreM ypaBHEHUMU
crocoboM TMoAcTaHOBKU. [lpuMmepsbl perieHus: TEeKCTOBBIX 3aJad C IOMOIIbBIO
CHCTEM YPABHECHUM.

DOyHKIMHU
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Koopannara Touku Ha npsiMoi. UnciioBele MPOMEXKYTKU. PaccTosiHne Mexay
JBYMsI TOYKaMHU KOOPJAMHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcuucca u opauHaTa
TOYKHM Ha KOOPJMHATHOM TuiockocTu. [Ipumepst rpadmkoB, 3a1aHHbIX (HOpMyTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctei. [lonstue ¢ynknuu. [padux
¢bynkiuu. CoiictBa ¢pyHKuui. Jlunennas @yukius, e€ rpaduk. I'padux hyHkmun
y = |X|. I'paduyeckoe peireHne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX

YPaBHEHUH.
8 KIIACC

Yucsia 1 BBIYMCICHUSA

KBanmpatneiii xopenbp u3 uucna. [lonstue 00 wupparroHaIbLHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX uncen. CBoiicTBa apuhMETUUECKUX
KBaJPAaTHBIX KOPHEHN U WX NMPUMEHEHHE K MTPE0Opa30BAHUIO YHUCIOBBIX BhIpaXKEHUN
Y BBIYUCIICHUSAM. [[eMICTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enbIM nokasateneM U e€ cporicTBa. CTaHAapTHAs 3alKCh YUCIA.

AnreOpandecKkre BeIpaKCHUSIAJIredpandyeckue BbIPaKeHusi

KBagpatnelii  TpEXwieH, pas3jiOKEHUE KBAJpaTHOrO TPEXWIEHAa Ha
MHOKHTEIH.

AnrebOpandeckass ApoOb. OCHOBHOE CBOWCTBO aireOpamveckoil Ipolwu.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, [IEJICHHE alreOpandeckux AapoOei.
ParnmonanbHble BEIpaKEHUS U UX TTpeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY paBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCSA K JJUHEWHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-paIllMOHAIbHBIE YPABHEHHUS.

I'padrueckas muTepnperanys ypaBHEHUN C JABYMS MEPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYyMs NEpeMEHHbIMU. [IpuMmepsl pelieHus cucrem
HEJINHEMHBIX YPABHEHUN C JIByMSI IEPEMEHHBIMU.

Pemenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CII0OCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTL HEpABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

OyHKIUN PYHKUUHT

[Tonsitue @ynkuu. OOnacTh oOmpeAeNeHuss W MHOXKECTBO 3HAYCHUM
dbynkiuu. CriocoObl 3amanus QyHKIIHMA.

I'padux ¢ynkuuu. YUrenne cBoiictB ¢yHKImMU 1mo €€ rpaduxy. [Ipumeps
rpaduKoB GYHKINNA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.
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OyHKIMK, ONMHUCHIBAOININE TPSIMYI0O H OOpaTHYI TMPOTNOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe
pElICHUE YPAaBHEHUN U CUCTEM YPaBHEHHM.

9 KJIACC

Yucia 1 BHIYHCICHUA

PanrionanbHble yncia, MppalMoOHaJbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbBIC
JecITUYHbIEe ApoOU. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, JCHCTBUTENIbHBIEC YHCIIaA
Kak OECKOHEYHbIe JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON NPSIMOIA.

CpaBHeHME JIEWCTBUTENIbHBIX 4HCEN, apupMETHYeCKue JEHUCTBUS C
NENCTBUTENBHBIMU YUCIAMU.

Pa3zMepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUEHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyriieHue
yucen. [ Ipuknaka u oieHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Pemienne ypaBHEHUM, CBOASIIMXCS K IMHEWUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEU M YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOXKUTEH.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHMI. PelleHne TEKCTOBBIX 3adad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEpPEMEHHBIMH U ero rpaduk. PemieHune cucreMm OByX
JIMHEWHBIX YPABHEHU C ABYMs NIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoM cTemneHu. [paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JMHEMHBIX HEPABEHCTB ¢ OJHOM mnepeMeHHOW. KBaapaTHele HepaBeHCTBa.
I'padmyeckass MHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIUM O YyHKIUHT

KBagpatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabomna, KoOpaAWHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHUH MTapaOOJIBI.

Ipaduxu pyuxomit: ¥ = kx, y = kx + b, y = kix, y =x3, y =X, y = x|, ut ux

CBOMCTBA.
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Uucnosele  mociaenoBaTeIbHOCTUYUMCIOBBIE  MOCAEI0BATEILHOCTH M
Nnporpeccuu

[loHsiTHE YMCIIOBOM IMOCIIENOBATEIBHOCTH. 3aJaHHME IOCJIEN0BATENBHOCTH
pPEKYppPEHTHOH (opMynol u (opmMyJoil N-ro wieHa.

Apudmernueckass u reomerpuueckas mnporpeccur. @opmyisbl N-ro 4jeHa
apu(PpMETHUECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBbI MEPBBIX N YJIEHOB.

N300paxkeHrne 4iIeHOB apu(PMETHUECKOM W TeOMETpPUYECKOW MpOrpeccHii
TOYKAMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHLHUAJIBLHBIA POCT.
CnoxHbIE ITPOLICHTHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«Anre0pa» XapakTepHU3yIOTCS:

1) naTrpuoTHYECKOEe BOCIUTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKJACHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4yacTME B pELIEHUWU MPAKTUUYECKUX 3a/ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM MHIAUBUIYAIbHON TPAEKTOPUH OOpa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JEATENBHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYMMOCTH ISl PA3BUTHS LIMBWIM3ALUHU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;
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6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHbIO HaBbIKa pPEQIIEKCUM, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IUIAaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEACTBUN JJIsi OKpY)KaloLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHSIOMUMCS YCJOBHAM COLMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPaKTUUYECKYIO ACSITENIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GopMynHpoBaTh UJIEU, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOLIMHA KOHTPMEP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H

NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIPENICNICHUs]  MOHATUN, YCTAHABIWBATh  CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKayu, OCHOBaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMynupoBaTh U MNPeOoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CANHUYHBIC, YACTHBIE U OOIIHE,
YCIIOBHBIE;
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e BBISBIATH  MAaTEMAaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
npotuBopeunss B (aKTax, AaHHBIX, HAONIOJACHUSX W YTBEPKICHHSIX,
npeayiaraTb ~ KpUTEpUUA IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIA;

e JI€NIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUI 110 aHAJIOTHH;

e pa30upaTh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKJIEHUHN (MpSAMbIE U OT
POTUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECJIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh apPryMEHTAIMIO0, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crocoO perieHUs y4dyeOHOM 3ajauM (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BHIOMpaATh HauOoJiee MOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

ba3zoBble uccienoBarebcKue 1eicTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHLCKUNH MHCTPYMEHT MO3HAHMUS,
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEUHE, MpOoOIEeMYy,
CaMOCTOSITEJIbHO yCTaHAaBJIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBAThH
TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHUE;

e TMPOBOJUTH IO CaMOCTOSATEIIBHO COCTaBJICHHOMY IUIAHY HECIIOXHBIN
AKCIIEPUMEHT,  HEOOJIbILIOE  HWCCIAEAOBAHME 1O  YCTAHOBJIEHUIO
OCOOCHHOCTEM MAaTEMAaTUYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MPOBEJEHHOIO HAOJIIOJCHUS, MCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTAThH
MPETIOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ nnpopmanmei:

e BBIABIATh HEIOCTATOYHOCTh M WM30BITOYHOCTh HWH(POPMAIUU, ITAHHBIX,
HEOOXOIMMBIX JIJIs PELICHUS 3a]1a4u;

e BBIOMpATH, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH KU HHTEPHPETHPOBATH
nH()OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

e BbIOMpaTh (OpMY TMpeACTaBICHUS HWHPOPMANMA W WUTFOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIMSIMU;

e OIGHMBATHh HANEKHOCTh HHGOPMAIMHU IO KPUTEPHSIM, MPEIIIOKEHHBIM
yauTeneM Wik chopMyITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:
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BOCIIpUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBUH C
YCJIOBUSIMHU U LIEISIMHU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO
XOJy pelIeHUs 3a7aui, KOMMEHTUPOBATh MOIYYE€HHBIN pe3ylbTaT;

B X0l 00CYXI€HHUS 3a/1aBaTh BOIIPOCHI IO CYILIECTBY OOCYKIaeMON TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pElIeHMs, COIMOCTaBISATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh Pa3lIMyUE€ U CXOJICTBO MO3UIIUMN, B
KOppeKTHOU hopme hopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHNUS,
OPEICTaBIsATh  pe3yjbTaThl  pelIeHUs  3aJaud,  OKCIIEPUMEHTA,
UCCIIeIOBaHUs,  TPOEKTa,  CAMOCTOSITEILHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YIETOM 337249 MPE3CHTAIIMA U OCOOCHHOCTEH ayUTOPUH;
NOHMMAaTh W HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
UHAUBUAYaTbHONH paOOThl MpU pEHIeHUH Y4eOHBIX MAaTeMaTHYECKUX
3azay;

NPUHUAMATH 1IeJIb COBMECTHOM AESATEIbHOCTH, TUNIAHUPOBATh OPTaHU3AINIO
COBMECTHOW paboThl, pacmpeneisiTh BUABI pabOT, JOTOBapUBATHCA,
00CyX1aTh TPOLIECC U PE3YNbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTel (0OCyXIeHus, 0oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI M JPYTUE), BBIMOJIHATH CBOIO YacTb
paboThl M KOOPAMHUPOBATH CBOU JCHCTBHS C IPYTUMH YJCHAMH KOMAaH/IbI,
OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOIMMU MPOAYKT MO KPHUTEPHSM,
chopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJIAbHBIC yqeﬁﬂme [[eﬁCTBI/IH
CaMoopraHmamm:

CaMOCTOSITEJILHO COCTABJIAThH IUIaH, allfCOPUTM pEelIeHUs 3aAauu (WU ero
4acTh), BBIOMpATh CHOCOO PEIICHUS] ¢ YUYETOM HMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BIIQJIETh CcHoco0aMHU CaMOINpPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3yJibTaTa PEUICHUS] MATEMAaTUYECKOW 3a/1a4H;

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIPU PEHICHUU
3aJlayd, BHOCUTb KOPPEKTUBBI B [ICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, HAWJCHHBIX OIMUOOK, BRISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHUE pe3yJibTaTa ACATEIbHOCTH MOCTABICHHOM IIEJIN
1 YCIIOBUSM, OOBSICHATH MPUYMHBI JTOCTHKCHUS WIIH HEJIOCTHKEHHUSI LICIIH,
HaXOJIUTh OIINOKY, TaBaTh OILICHKY MPHOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kjacce OOy4aloOIIMICS TMOJYYUT CIIECAYIOIIHE
peAMETHBIE PE3YIIbTATHI:

Ymucia 1 BBIYUCTICEHUSA

BreinonuaTh, couerass YCTHbIE U NMHUCHbMEHHBIE MNPUEMBI, apuMeTHUYecCKue
JEUCTBUS C pAIlMOHATBHBIMU YUCIaAMHU.

HaxomuTe 3HAYCHWS YHUCIOBBIX BBIPAKECHHWH, MPUMEHSTh Pa3HOOOpa3HbIE
CIocOObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTh OT OMHON (HOPMBI 3aITUCH YUCEN K ApYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JCCSITHYHYIO IPOOB).

CpaBHUBATH U YNOPSIOUYUBATH PAlUOHAIIbHBIC YUCIIA.

OxpyrasTe yucia.

BpInoONHATH MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAUEHUN
YHUCJIOBBIX BBIPAKEHUI. BBINOIHATE JEHUCTBUS CO CTENEHSMH C HAaTypajlbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpPU3HAKK ~ JEJIUMOCTH,  PA3j0KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCET.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4Y, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pElICHUs 3a7ady ¢ y4ETOM OTPaHUYEHH, CBSI3aHHBIX CO CBOWCTBaAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredOpanyecKkue BbIPasKeHUA

Hcnonb3oBaTh anreOpanyeckyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxonute 3HaueHus: OyKBEHHBIX BBIPAKEHUN IPU 3aJaHHBIX 3HAYECHUIX
NIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHHUS B MHOTOYJIEH
NPUBEACHUEM MOJOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHAT yMHOKEHHME OJHOWIEHA HAa MHOTOWIEH W MHOIOWIEHAa Ha
MHOTOWJIEH, TPUMEHSATH (hOPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBISATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIEero MHOXUTENS, TPYNIUPOBKH ClIaraeMbiX,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMensaTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3aj]a4
U3 MaTEeMaTUKHU, CMEKHBIX TIPEJAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEH € HATypaJIbHBIMHU TOKAa3aTeNISIMU IS
npeoOpa3oBaHus BBIPAKCHUH.
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YpaBHeHUs] U HEPABEHCTBA

Pemarp nuHElHbIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NMPUMEHSS IpPaBHIIA
nepexo/ia OT UCXOJHOTO YPaBHEHUSI K paBHOCUIIbHOMY emy. [IpoBepsiTh, siBIeTCS
JIV YUCJIO KOPHEM YPABHEHUS.

[IpumensTs rpadmyecKkre METOIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTs mnpuMepsl Map 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTrOo
YPaBHEHUS C IByMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHMHOrO YpaBHEHHUS C
JByMsI TEPEMEHHBIMHU, TMOJB3YACh TI'papUKOM, MPUBOIUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

Pematek cuctemsbl IByX JTUHEHHBIX YPABHEHHUH C JBYMs IEPEMEHHBIMU, B TOM
qucie rpapu4ecku.

CocraBisiTh W pemaTh JHHEHHOE YpPABHEHUE WM CUCTEMY JIMHEHMHBIX
YpPaBHEHH TIO YCIOBHIO 3aJa4yd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4U MOJTYyYECHHBIN pPE3yJIbTaT.

DOyHKUNH

N300paxaTh Ha KOOPJUHATHON MPSIMOM TOUKHU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL, 3aIIMCHIBATh YMCJIOBBIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OtMeuaTh B KOOPJIAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIAMHATaM,
CTpOUTh Ipaduku TUHEHHBIX QyHKUKNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOMIbIO (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, PACCTOSHME, LIE€HA, KOJHMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBHOCTD, BpeMs, 00bEM paOOTHI.

HaxonuTe 3HaueHre (pyHKIMH 110 3HAUEHUIO €€ apryMEeHTa.

[lonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHaIW3a WHGOpMAIUH,
U3BJICKATh U UHTEPIPETUPOBATH MH(HOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce OOyYaronIuiiCs TMONXYYHUT CIICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUSA

Hcnonb30BaTh HavalbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YUCEJN ISl CPAaBHEHUS, OKPYTJICHUS U BBIYMCIICHUH, N300pakaTh IEHCTBUTEIbHbIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTy moHSATHE apu(METUUYECKOTO KBAJPATHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, HMCIOJIb3ysl MPU HEOOXOJMMOCTH KaJlbKYJSTOP, BBIMNOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUHN, COACPKAINIUX KBAJpPaTHBIE KOPHH, HCIOJb3Ys
CBOWCTBa KOPHEM.
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Hcnonb3oBaTh 3amucu OONBIIMX W MaJBIX YHACET C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit uncia 10.

AJiredpanvecKkue BbIPaKeHH s

[IpyuMeHAT, MOHATHE CTENEHU C 1EeIbIM IOKa3aTEJIeM, BBINOJIHATD
npeoOpa3oBaHus BEIPAKEHHM, COJEPKAIUX CTETICHU C LIETBIM IMOKa3aTEeIeM.

BhINONHATE TOXJIECTBEHHBIE MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/l MHOTOYWICHAMHU U aIre0pandecKuMu IpoOsIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pelISHUsT pa3IMYHbIX 33/1a4 U3
MaTE€MAaTHKH, CMEKHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHElHBbIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpaUUIECKUX MPeJCTaBICHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHHE WM CHUCTEMa YPaBHEHHMM peIlIeHHs, €CId UMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT ciioBeCHOW (HOPMYJIMPOBKH 3afaur K €€ anreOpanyeckoi
MOJICJIM C TIOMOIIBID COCTaBJICHHS YpPAaBHEHHUS WM CHUCTEMbl YpPaBHECHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJYYEHHBIN pe3yibTarT.

[IpuMeHsTH, CBOWCTBA YMCIIOBBIX HEPABEHCTB JJisi CPAaBHEHUS, OIICHKH,
pelIaTh JUHEUHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, JABaTh
rpadMyYecKyl0 WJUTIOCTPALIUI0 MHOXKECTBA pEUICHUM HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUH

[ToHuMaTh W UCTONB30BATh (PYHKIIMOHAJIbHBIE MOHSTUA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMUsI), OMPENCNITh 3HA4UCHHE (YHKIUHA TIO 3HAYCHUIO
apryMeHTa, OINpeIesTh CBOMCTBA GYHKIUH 1O €€ TpaduKy.

Crtpouts rpaduku djaeMEeHTAPHBIX QYHKIIUN BHUJA:

y = kix, y = x2, y = x3,y = ||, y = VX, onuchIBaTh CBOWCTBA YHCJIOBO
dbyHkuuu no e€ rpaduxy.

K xoHmy oOydenuss B 9 kJjacce oOyYaroOIIMICS TMOJYYUT CIICAYIOIIHE
peAMETHBIE PE3YIIbTaThI:

Yucsia 1 BLIYUCJICHUS

CpaBHUBATH U YNOPSAIOUYNBATH PAlUOHAIIbHBIC U UPpaAllMOHATILHbIE YUCTIA.

Beimonuate apudmernyeckue JEWCTBUS C  pallMOHAIBLHBIMU  YHUCJIaMH,
coyeTas YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINIOIHATH BBIYUCICHUS C
UppaIMOHATBHBIMU YUCIaAMHU.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




HaxoguTe 3HaYeHWs CTENEHEW C MEIbIMH I[IOKa3aTesiIMU MW KOPHEW,
BBIYMCJIISATh 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriaTrh JI€UCTBUTEIbHBIC YHCJA, BBINOIHATH MPUKUJKY pe3yJibTaTa
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHElHBIE W KBaJpaTHbIE YpPaBHCHUS, YPAaBHEHWS, CBOJIAIIMECS K
HUM, TIPOCTEHIITNE APOOHO-pAITMOHATBHBIE YPaBHEHHUS.

Pemate cucremMbl ABYX JIMHEWHBIX YPABHEHUM C JBYMS INEPEMEHHBIMH H
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISIETCS JIMHEHWHBIM.

Pemiate TekcTOBBIE 3amauyM  alreOpaMvdecKuM CIIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS WIIA CUCTEMBI JIBYX YPAaBHEHHUM C IBYMsI IIEPEMECHHBIMH.

[IpoBOaUTH MPOCTEUIINE UCCIIEAOBAHUSA YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCJI€ C TPUMEHEHHUEM TpauuecKkux mpeacTaBieHu (ycTaHaBIWBAaTh, UMEET
JIA YPaBHEHUE WJIA CUCTEMA YPABHECHUM DPEIICHUS, €CIIM MUMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHeWHBIE HEpPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pellieHuE HEPABEHCTB HA YHMCJIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, U300pakaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBATh PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 3a]a4.

DOyHKUUH

PacnozHaBaTh (QyHKIMM HM3Y4EHHBIX BUJOB. [loka3wpiBaTh CcXeMaTHYECKU

pAacIoJIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB QyHKIMA Buaa: Y = KX, Y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT
3Ha4YE€HUU KOA(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb U n300paxkaTb CXeMaTHUYECKU TpauKU KBAaJAPATUUHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBAJIPATHUHBIX (PYHKIMH MO UX Tpaduxam.

Pacno3naBate KBagpaTuuHyro (pyHKIHIO 1O (Gopmylie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHbIX PYHKUUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUHU.

YucsioBbie MOC/I€10BATETbHOCTH U MPOTrPeccuu

Pacno3HaBaTh apu(pMETHUECKYyI0 M TE€OMETPUUYECKYI0 MPOTPEeCcCUr MpH
pa3HbIX crocobax 3aJaHusl.

BbINONHAT  BBIYMCIEHHMS € HCHOJB30BaHMEM (opMya N-rO  4jeHa
apu(PpMETUUECKON U T€OMETPUUECKON MPOrPECCUi, CYMMBI MEPBBIX N YIEHOB.

N300paxkath wi€Hbl MOCJIEN0BATEIBHOCTH TOYKAMU HA KOOPJIUHATHOM
IUIOCKOCTH.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Pemarp 3amaum, CBA3aHHBIE C YKMCIOBBIMHU IOCIEIOBATEIBHOCTSIMU, B TOM
YHCJIE 3a/Ia4U U3 PeabHOM JKU3HU (C MCIIOJIb30BAaHUEM KaJbKYJISATOPA, IIU(POBBIX

TEXHOJIOTUA).

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3aesioB H TeM (undposrbie)
Ne i/ Kontpoasnbie | IlpakTnyeckue
NMporpaMmbl Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl
1 Yucna u BeluKcieHus. PaliioHanbHbIe o5 1 bu6moreka [JOK
yucina https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
2 AJIreOpaiIeCKe BIpRCHILA 2t L https://m.eds00.ru/7f415b90
Bbubnunoreka [JOK
2 1
3 ¥ PaBHCHILA i HEPABEHCTBa 0 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 Koopmuraret u rpaguici. Gyukimm 24 . https://m.edso00.ru/7f415b90
bu6mmoreka [{OK
> Tostoperne i 0Gobmerne 0 . https://m.eds00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmoreka [[OK
1 Uucna u Beruncienus. KBagparHele KOpHU 15 https://m.edsoo.ru/7fA17af8
5 Yucna u Beruncienns. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
[10Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIPaKCHUS. 5 1 bu6mmoreka [IOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpaKEHUS. 15 1 bubmuoreka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBasipaTHbie bubamnoreka [HOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubmuotexa [{OK
6 . 13
YpaBHEHUI https://m.edsoo.ru/7f417af8
Bbubnunoreka [JOK
7 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6munoreka [JOK
8 DyHKUHH. OCHOBHEIC OHATHA ° https://m.edsoo.ru/7f417af8
Bbubnunoreka [JOK
9 () 4 9
YHKUHH. HHCIIOBBIC pyHKILHH https://m.edsoo.ru/7f417af8
bubmuoreka [[OK
10 TosTopenne i 0Gobmenue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P Konrpoabnbie | IlpakTnyeckue (nudpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleicTBUTeNbHbIE 9 bubnuoreka [JOK
qucna https://m.edso00.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. Y PABHEHHS C 14 1 bubmuorexa [{OK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bub6munorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 6 httos://m.edsoo.ru/7419d08
bu6mmoreka [JOK
> Oymxuin 16 ! https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
q 1 1
6 WCJIOBBIC TTOCJIEIOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KosmmyecTBo yacoB DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie | Tpakruueckue fll?.yqeﬂnﬂ (I)lﬁl?al;OBaTeﬂLHme
padoTbI padoThI pecypeh
1 [TonsiTHE palMOHAJIBHOTO YKCIa 1
) Apudmernueckue neiicTBUs ¢ 1
paloHaIbHBIMU YHCIAMH
3 ApudmMernueckue T1eUCTBUS C 1
panMoHaIHHBIMH YHCIIAMA
4 ApudmMernueckue T1eUCTBUS C 1
panoHAIBHBIMH YHCIIAMU
5 Apudmernueckue neicTBHs ¢ 1
palnMoHaIbHBIMU YHCIaMU
5 Apudmernueckue neicTBUs ¢ 1
paloHaTbHBIMU YHCTIAMH
7 CpaBHeHue, ynopsii0uBaHe 1
paloHaNIbHBIX YUCEI
3 CpaBHeHue, yropsiiouuBaHie 1
palMOHATILHBIX YHCE
9 CpaBHeHue, ynopsii0u1BaHue 1
palMOHATIBHBIX YHCE
10 CreneHns ¢ HaTypaJIbHBIM 1 bubmmnorexa [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJIbHBIM 1 bubnuorexa [JOK

IIOKa3aTcjIieM

https://m.edsoo.ru/7f421382
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12 CreneHb ¢ HaTYpaJbHBIM bubnuoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaJbHBIM bubnuoreka LIOK
ITOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJlIbHBIM
IoKa3aTreyneM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha IpooOH,
MIPOLIEHTHI U3 PeaTbHON MPAKTHKU
16 Pemmenrie OCHOBHBIX 3a71a4 Ha APOOH,
MIPOLIEHTHI U3 PEaTbHON MPAKTHKU
17 Pemmenrie ocCHOBHBIX 3374 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHON MPAKTUKHU
18 Pemennie oCHOBHBIX 3aJa4 Ha ApoOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKHU
19 [Ipu3Haku JeMUMOCTH, pPa3IOKEHUS
Ha MHOXXHTEIU HATYPaJTbHBIX YHCENT
20 [Ipu3Haku nenuMOCTH, pa3I0KEHUS
Ha MHOXXHUTENU HATYPaJbHBIX YHCENT
21 Peanbnbie 3aBucumoctu. [Ipsamas u
oOpaTHast TPOIOPIIMOHAIEHOCTH
29 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast TPONOPITMOHATEHOCTH
93 Peanbubie 3aBucumoctu. [psimas u
oOpaTHasi TPONOPIMOHAIEHOCTH
24 Peanbuble 3aBucumoctu. [psimas u
oOpaTHas MPONOPIMOHATIEHOCTH
o5 Kontponbhas pabota mo reme

"ParnnonanbHble yuciaa'
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bub6munorexa [JOK

26 DYKBEHHBIC BEIPKCHHS https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 dopmyitbl
29 [Tepemennsie. JlomycTrmbie 3HaYECHUS
MePEMEHHBIX
[IpeoOpazoBanre OyKBEHHBIX
30 Bblzpamzﬂnﬁ, paCKpZII’(H/Ie CKOOOK 1 bubamorexa LIOK
HpMBENieHME TTOTOGHEIX ClIATaeMEIX https://m.edsoo.ru/7f41fafa
[IpeobpazoBanue OYKBEHHBIX
31 Bbrl)pamanﬁ, paCKpI}:ITI/Ie CKOOOK 1 Bubmmorexa [TOK
HpHBE/ICHHTE TONOGHbIX CIAraeMBIX https://m.edsoo.ru/7f41fd70
[IpeobpazoBaHre OYKBCHHBIX
32 BBIPQ)XEHUI, paCKPBITHE CKOOOK U
MpHUBEACHNE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBanme OYKBEHHBIX
33 BBIPAKEHUI, paCKpbITHE CKOOOK U
MPUBEICHNE TTOJJOOHBIX CJIaraeMbIX
34 CBolicTBa CTENEHH C HATYPATbHBIM bubnuoreka [JOK
[10Ka3aTeyieM https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHH C HATYPAJIbHBIM bubmmoreka [JOK
ITOKa3aTesieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENIEHU C HATYPaJIbHBIM bubnunorexa [IOK
ITOKa3aTesieM https://m.edsoo.ru/7f4218be
bubnuorexa [JOK
37 MuorosieHb! https://m.edsogru/7f42276e
38 MHOro4JIeHbI bubmorexa [JOK

https://m.edsoo.ru/7f422930
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39 CnoxxeHue, BBIMUTaHUE, YMHOXKEHUE bub6munorexa [JOK
MHOI'OWJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIMUTaHUE, YMHOXKEHUE but6mmoreka [JOK
MHOT'OWJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BHIMUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BHIMUTAaHUE, YMHOXKEHUE bubnuorexa [JOK
MHOI'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpaIEHHOTO bubmuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpaIIEHHOTO bubnmorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOKCHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpaIEHHOTO bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f424fd2
47 @opMyJIbI COKPALLIEHHOT O bubmmnorexa [IOK
YMHOKEHHS https://m.edso0.ru/7f4251d0
48 PaznoskeHrne MHOIOYJICHOB Ha bubnuoreka [JOK
MHOXXHUTEIN https://m.edso00.ru/7f423312
49 Pasnoxxenne MHOTO4JICHOB Ha bubmuoreka [[OK
MHOXHUTEU https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTO4JICHOB Ha bubnuorexa [JOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxxeHne MHOTOWICHOB Ha
MHOXKHTEIH
59 Kontponbhas pabota mo reme
"Anrebpandeckue BoIpaKeHH"

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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VYpaBHeHUe, TpaBUiIa

53 peoOpa3oBaHus ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUU
JIuHelHoe ypaBHEHUE C OJJHON
54 IIEPEMEHHOM, pellIeHUE JINHENHBIX
YpaBHEHUU
JIuHenHoe ypaBHEHHE C OJHON
55 ne eMeHHOZ'Ip elIeHNE JTUHEHHBIX bubmmorexa [JOK
P o P https://m.eds00.ru/7f420482
ypaBHEHUN
JIuHenHoe ypaBHEHUE C OJHOMU
56 IIEPEMEHHOMU, PELlIEHUE JINHENHBIX
ypaBHEHU I
57 Pemenue 3anayu ¢ moMonipro bubmoreka [JOK
YpaBHEHUN https://m.edsoo0.ru/7f42064e
58 Pemrenue 3amad ¢ mOMOIILIO bu6mmoreka [JOK
yYpaBHEHUU https://m.edso0.ru/7f420806
59 Pemrenue 3amad ¢ moMoIiso bu6mmoreka [JOK
YPaBHEHUH https://m.edso0.ru/7f4209a0
Pemenne 3agad ¢ moMoOIIBIO bub6munorexa [JOK
60 .
ypaBHEHU I https://m.edsoo.ru/7f420e6e
61 JluneitHoe ypaBHEHHE C ABYyMS bubnuoreka [IOK
MIEPEMEHHBIMU U €ro Tpaduk https://m.edsoo0.ru/7f427c32
JIuneliHOEe ypaBHEHUE C IBYMSI bubnuorexa [{OK
62
HepEeMEHHbIMHU U €ro rpauk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHHBIX YPAaBHEHUI bu6mmoreka [JOK
63
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEMHBIX YpaBHEHHM

C ABYyMs IICPEMCHHBIMU

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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CucremMa 1ByX JTMHEHHBIX YpaBHEHHI

05 C IByMs IEPEMEHHBIMU
66 Cucrema IByX JINHEUHBIX YpPAaBHEHUI
C IBYMS TIEpEMEHHBIMH
67 Pemenue cucreM ypaBHeHUI Bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHeHHH bubamorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctem ypaBHeHHI bubamorera [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem ypaBHeHHH
71 Pemenne cucreM ypaBHeHUI
79 KontponbHas pabora 1mo reme bubnuorexa [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo0.ru/7f421044
73 Koopnunara TOYKy Ha IPSIMO bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
& HucroBbIe HpOMEKy Tt https://m.edsogru/7f41dff2
75 UucioBbIe IPOMEKYTKU
76 Paccrosiare Mex 1y AByMSI TOUKaMu
KOOPAMHATHOM IIPSIMOU
77 Paccrosinie Mexx 1y AByMsI TOUKaMu
KOOPJMHATHOW MPSIMOi
78 [IpsimoyronbHas cucteMa KOOpAUHAT bubmmorexa [JOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyrosbHas cucrema KOOpAuHaT bubnuoreka [IOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpadukoB, 3aTaHHBIX bubnuoreka [JOK
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bopmynamu

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

[Tpumeps! rpaduKoB, 3aJaHHBIX

bu6mmoreka [JOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadukoB peaabHbIX bubnuoreka [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
84 UYrenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bub6mmoreka [JOK
IT
85 OHATHC (YHKLUHH https://m.edsoo.ru/7f41ef06
86 I'paduk dyaxIIN
bu6mmoreka [JOK
87 i i
Ceoiicrsa gyt https://m.edso0.ru/7f41f078
. . bubnuoreka [JOK
88 Croficraa dyniuni https://m.edsoo.ru/7f41f1fe
. bubmoreka [JOK
89 Juneiinas pyniuns https://m.edsoo0.ru/7f427282
. bubnuoreka [JOK
%0 Juneiinas pyniuns https://m.edso00.ru/7f427412
o1 [TocTpoenue rpaduka TMHEHHON bubnuorexa LIOK
byHKIUH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka THHEHHOMI
byHKIUN
93 I'padux yHKmm y =[X|
94 I'padux yHKNM y =X|
95 KonTtponbHas pabora 1o reme bubnuoreka [IOK

"Koopnunats! u rpaduku. Oynkoun"

https://m.edsoo.ru/7f41f50a
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https://m.edsoo.ru/7f41f50a

/ Beepoccuiickast mpoBepoyHast
pabora

96 Wrorosast koHTpoIBbHAs paboTa / 1 bubnunorexa [IOK
Bcepoccuiickas nmpoepounas pabora https://m.edso0.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATUI U

97 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAHUHN
[ToBTOpEHNE OCHOBHBIX MTOHATUH U

98 METOHO0B Kypca 7 Kiacca, 00001eHne 1 Babmaorexa HOK

HU P ’ B https://m.eds00.ru/7f429f32
3HAaHUHU
[ToBTOpEHKE OCHOBHBIX MOHATUI U
99 METOJIOB Kypca 7 kiacca, 00001enue 1 Bubmuorexa [JOK
Hu P ’ m https://m.edso0.ru/7f42a0e0
3HAHUI
IToBTOpCHME OCHOBHBIX MTOHATHI H

100 METOJIOB Kypca 7 Kiacca, 00001meHne 1
3HAaHUHU
[ToBTOpEHKE OCHOBHBIX MOHATUI U

101 METOIOB Kypca 7 kiacca, 00001enue 1 bubmorexa LIOK

Hu P ’ B https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUI U
102 METOIOB Kypca 7 kiacca, 00001eHue 1 Bubmorexa HOK
HV P ’ m https://m.edso00.ru/7f42a900
3HAaHUHN
OBIIEE KOJIMYECTBO YACOB I10 102

[MTPOI'PAMME
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoasubie | IlpakTtuuyeckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 KBanpaTtHplii KOpeHb U3 YHCIIA 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f42d452
bu6mmoreka [JOK
2 [Tonsitue 00 UppaoHaTIHLHOM YHCTIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JecsaTruunble MPUOTMKEHUS 1
HUPPAMOHATBHBIX YUCEI
4 Jecstruunble MpUOIMKEHUS 1
HPPALMOHATBHBIX YUCEI
JlelicTBUTENbHBIC YHCTIA
CpaBHEHHE NEWCTBUTEIBHBIX YHCEI
CpaBHEHME ACUCTBUTENBHBIX YHUCEIT
8 ApudmMeTnueckuii KBaipaTHBINA 1
KOpPEHb
9 YpaBHeHHE BHIa X2 = a 1
10 CgoiicTBa apuPMETHICCKUX 1 bubmuorexa [{OK
KBaJpaTHbIX KOPHEM https://m.edso00.ru/7f42d862
11 CgoiicTBa apuMeTHIECKUX 1 bubnuorexa [JOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHue YHCIOBBIX
12 BBIPOKECHUM, COEPIKAIINX 1 Bubmorexa [TOK
P > COnCpAan https://m.edsoo.ru/7f42dd26
KBa/IpaTHbIC KOPHH
13 [TpeobpazoBaHue YUCIOBBIX 1 bubnuorexa [{OK
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BBIPKEHUM, COIepKAIINX
KBaJIpaTHbIE KOPHU

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

[TpeobpazoBanue YUCIOBBIX

bub6mmorexa [JOK

14 i
BIpANCHIH, CONCPRAMIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
[IpeoOpazoBaHMEe YUCIOBBIX
15 BBIPAXEHUM, COAEpKaIINX bubmorexa [JOK
p » COnepRall https://m.edso00.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CTteneHb ¢ 1eNIbIM MoKa3aTesieM Bubmorexa [JOK
t https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuCh Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JIEMEHTAPHBIX YaCTHUIL JIO bubnuoreka IIOK
KOCMHYECKHX OOBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTH TIPOIIECCOB B
OKPYXKaIOIIeM MHUPE
18 CBOICTBa CTEIECHH C LIETBIM bubmuoreka [[OK
MOKa3areyeM https://m.edso00.ru/7f435648
19 CBOIiCTBa CTETICHH C LIEITBIM bubnuorexa [JOK
MOKa3aTejaeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTETIEHHU C LIEIBIM bubnuoreka [JOK
MoKa3aTeaeM https://m.edso00.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM bubmuoreka [JOK
MoKa3areseM https://m.eds00.ru/7f43599a
29 CBOICTBa CTEIICHH C LICIBIM bubmuoreka [JOK
MOKa3areyeM https://m.edso00.ru/7f435ed6
23 KonTponbhas pabota no remam bubnuoreka IIOK

"KBanparsbie kopHU. CTENEHHU.

https://m.edsoo.ru/7f42ec80
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KBanpatsslii Tpexunen"

bubnmoreka [JOK
24 AdreOpairiecias Apods https://m.edsolcfru/7f430382
JlonmycTuMble 3HaYeHUS
25 MEPEMEHHBIX, BXOSIINUX B
anredpanvecKkue BeIpaKeHUs
JonycTtuMmele 3HaYeHUS
26 MePEMEHHBIX, BXOISAIINX B
anreOpandecKre BEIPaKEHUS
97 OCHOBHOE CBOMCTBO bubnuoreka [{JOK
anredpandeckoi Apodu https://m.edsoo.ru/7f4308e6
. bubnmmoreka [JOK
28 Coxpauene apodeit https://m.edsolcfru/7f430a8a
. bubnuoreka [[OK
29 Cokparenne apodei https://m.edsoIo_Fru/7f430f44
. bubnuoreka [JOK
30 Cokpatuerue Apodeit https://m.edsogru/7f430f44
31 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE bubmunoreka [JOK
U JICICHHE alreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
32 CioxeHue, BBIUUTaHUE, YMHOXKEHUE bu6mmoreka [JOK
U JieJieHHne anreOpandeckux apooei https://m.edso00.ru/7f4315c0
33 CrnoxxeHnne, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJieHue anredpandeckux apooeit https://m.edso0.ru/7f4318c2
34 CnoxeHnue, BBIMUTAaHUE, YMHOXKEHUE bubnuoreka [JOK
U JIeJICHHEe alredpandeckux apooeit https://m.edsoo.ru/7f431a20
[Ipeobpa3oBaHue BhIpaKEHUI
35 c;;ep;;uunxanre6pznqecxné Bubmmorexa [JOK

npobu

https://m.edsoo.ru/7f43259¢c
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[IpeoOpa3oBaHue BhIpaXKEHHH,

36 CoJIep KaINX alreOpandecKue bubamorexa LOK
AcpKat P https://m.eds00.ru/7f432736
Ipodu
[IpeoOpazoBanue BbIpaKEHUH,
37 COJIEpIKalINX anredpanvecKue bubmorexa [JOK
Aepatn P https://m.edso0.ru/7f432736
Ipoou
38 KontponbHas pabora no reme bubnuoreka LIOK
"Anrebpandeckas qpoos" https://m.edso0.ru/7f431d36
bu6mmoreka [JOK
39 Keaznpatrioe ypasreriite https://m.edsoo.ru/7f42eela
40 HemnomHoe kBaspaTHOE ypaBHEHHE bubsmorexa HOK
P P https://m.edsoo.ru/7f42eela
41 Henonnoe kBagpatHoe ypaBHEHUE bubmmorexa LOK
APATHOC YP https://m.edsoo.ru/7f42eela
42 dopMyita KOpHEH KBapaTHOI O bubnunorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
43 ®opmysa KOpHEN KBapaTHOI O bubmmnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
44 ®dopmyiia KOpHEN KBaJIpaTHOTO bubnunorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6moreka [JOK
45 Teopema Brtera https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
46 T B
eopeMa Bureta https://m.edso0.ru/7f430076
47 KBaapatHsbrit TpéxuiieH
48 KBaapatHsbrii TpéxuiieH
49 Pa3noxxenune kBagpaTHoro bubnuoreka LIOK

TpEXUIICHA HA MHOXKHUTEIHN

https://m.edsoo.ru/7f42fd38
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Pasnoxxenune kBagpaTHoro bubnuorexa LIOK
50 R
TPEXWICHA HA MHOXKHUTEIU https://m.edsoo.ru/7f42fd38
51 Pemienne ypaBHeHUM, CBOAAIIUXCS K bubnunorexa [IOK
KBaJpaTHbIM https://m.eds00.ru/7f43c542
59 Pemenue ypaBHeHH, CBOASIINXCS K bu6mmoreka [JOK
KBa/IpaTHbIM https://m.edsoo0.ru/7f43c3d0
53 [Ipocreitmne npodHO- bubnuorexa [{OK
palMOHAIIbHBIE YPAaBHEHUS https://m.edsoo0.ru/7f4328¢6
54 [Ipocreiimme npoGHO- bubmuoreka [IOK
palMOHAJIbHBIC YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 337124 C bubmoteka [JOK
IIOMOIIBIO KBAJIPAaTHBIX YPaBHEHUMN https://m.edsoo.ru/7f42f75c
56 Pernienne TeKCTOBBIX 3a1a4 C bubmuoreka [JOK
MOMOIIIbIO KBA/IPATHBIX YPABHEHUI https://m.edsoo0.ru/7f42{8f6
57 KonTponbhast padota no teme bubnuorexa [{OK
"KBanparsble ypaBHeHUS" https://m.edso0.ru/7f4301f2
JIuHeliHOE ypaBHEHHE C ABYMS
58 nepeMeHHBIMHU, ero rpaduk,
IPUMEpPHI PELLICHUSI ypaBHEHUH B
LEJIBIX YK CIIaxX
JInHeliHOE ypaBHEHHUE C ABYMS
59 nepeMeHHBIMHU, ero rpaduk,
IPUMEpPHI PELLICHUSI ypaBHEHUH B
LEJIbIX YHCIIaxX
JInHeliHOE ypaBHEHHUE C ABYMS
60 IepEMEHHBIMH, €T0 Ipaduk,

MPUMEPHI PELICHUSI ypaBHEHUH B
HEJBIX YUCIIax
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61

Pemienne cucreM AByX TUHEHHBIX
ypaBHEHUH C IBYMS IepEMEHHBIMU

62

Pemenne cucreM qByX TUHEHHBIX
yYpaBHEHUH C IBYyMsI IEPEMEHHBIMU

63

Pemrenne cucreM AByX JTMHEHHBIX
YPaBHEHUH C IBYMsl IEPEMEHHBIMU

64

[Ipumeps! penieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMH

65

[Tpumeps! pemenus CucTeM
HEJIMHEHHBIX YPAaBHEHUH C IByMs
[IEPEMEHHBIMU

66

I'paduueckas uHTEpIIpETAIIUS
YPaBHEHUS C IBYMS IEPEMEHHBIMH U
CUCTEM JIMHENHBIX YPAaBHEHUH C
JIBYMsI IEpEMEHHBIMU

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

67

I'paduueckas nHTEpIIpETAIIUS
YPaBHEHUS C IBYMS IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU

bub6munorexa [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TeKCTOBBIX 3a1a4 C
IIOMOIIBIO CUCTEM YPaBHEHUI

69

Pemenue TeKCTOBBIX 337124 C
MIOMOIIBIO CUCTEM YPaBHEHHI

70

Pemrenne TekcTOBBIX 3a4a4 ¢
ITOMOIIBIO CUCTEM YpaBHEHUU

71

YucrioBble HEPABEHCTBA U UX
CBOMCTBA
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YucaoBbie HCpPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/THOM TIEpeMEHHOM
74 JIuHeliHple HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHON U UX PEIICHUE https://m.eds00.ru/7f42c692
75 JIuHeiiHbIe HEpaBEHCTBA C OAHOMN bubnuoreka [IOK
IIEPEMEHHON U UX PEIICHHE https://m.edso0.ru/7f42c840
76 JIvHeiiHbIE HEpaBEHCTBA C OAHOMN
MEPEeMEHHOM U UX pelIeHue
77 Cucrembl TMHEWHBIX HEPABEHCTB C bubmmnorexa [IIOK
OJIHOM MEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHEWHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM MEPEMEHHOM U UX PElICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl JTMHEWHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PELICHUE
N3o0pakeHune penieHus IMHEHHOTO
80 HEpaBEHCTBA U MX CHCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOW MPsIMON
N300paxenue pemieHus TMHEHHOTO
81 HEPAaBEHCTBA U UX CUCTEM Ha bubamorexa LHOK
p . N https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU MPSMOU
KonTponbhas padora no remam
82 "HepaseHnctBa. CucTeMbl
ypaBHEHUI"
bu6mmoreka [JOK
83 [Tonsitue 9002078
Py https://m.edsoo.ru/7f433c12
84 OO0acTh oIpeneeHusI U MHOXKECTBO bubnuorexa [JOK

3Ha4eHUN PYHKIUU

https://m.edsoo.ru/7f433d84
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85

CriocoObI 3aganust pyHKIUM

86 I'paduk pynkumm
87 CoiicTBa pyHKINHU, UX
O0TOOpaKeHHE Ha rpaduke
88 UreHue u mocTpoeHune rpadukos
byHKIUN
89 [Tpumeps! rpadgukoB HyHKIIHH,
OTPAKAIOIINX PEATHHBIC MPOIIECCHI
O YHKIMH, OIMTACHIBAIONIHE IPAMYIO H
90 06YI;TIIi MIPOIIO I/I:}IIaJIBHI;)Ie o bubmmorexa [JOK
PATHYIO pOTopH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX TpapuKu
91 lNunep6omna
bubmoreka [JOK
92 Tnnepbona https://m.edso0.ru/7f4343e2
bu6mmoreka [JOK
— 2
93 Ppacux pynicuunn y =x https://m.edso00.ru/7f434572
Oynkmmu Y =X% Yy = X3,y = VX, y =
94 |X|}'/}ll" jcbwi/ecxoey emeHZIe ’ Bubmorexa [TOK
TP . p . https://m.edso0.ru/7f434d38
YpaBHEHUH U CHCTEM ypaBHECHUH
IToBTOpEHNME OCHOBHBIX MOHITUHI U
METOJIOB KypcOB 7 U 8 KJ1accoB,
95 0606H eHI/IzPSHaHI/Iﬁ / Bubmorexa [JOK
HHICHH https://m.eds00.ru/7f4371aa
Bcepocculickas npoBepouHas
pabota
Wrorosas koHTpONbHas padora /
96 Bcepoccuiickas npoBepouHas bubmmorexa LOK
P poBep https://m.eds0o.ru/7f434eb4
pabora
97 [ToBTOpEHME OCHOBHBIX MOHSATHN U
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METOJIOB KYpCOB 7 M 8 KJIacCOB,
0000111eHNEe 3HAHUN

IToBTOpEHNE OCHOBHBIX MOHSITHH U

bub6mmorexa [JOK

1
%8 METOAIOB KYPeoB 731 8 Kitaccos, https:/m.eds00.ru/7f43736¢
000011IeHNEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOIOB KYPCOB 7 U 8 KJIaCCOB 1 Bubmaorexa HOK
HOB KYPCOB 7 ¥ : https://m.eds00.ru/7f437510
0000111eHNE 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHITUHI U
100 METOIOB KYpCcOB 7 U § Ki1accoB 1 Bubmorexa HOK
#IOB K¥P . ’ https://m.edso00.ru/7f4376b4
000011eHNEe 3HAHUH
[ToBTOpEHUE OCHOBHBIX MOHITHN U
101 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 Bubmaorexa HOK
#IOB KYP . ’ https://m.edso0.ru/7f436b88
0000111eHNEe 3HAHUH
IToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOH0B KYPCOB 7 U 8 KIIaCCOB 1 Bubmorexa HOK
F1OB KYP . ’ https://m.edso0.ru/7f437858
0000111eHHUE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasubie | IlpakTtuuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue kypca anreOpsl 7-8
1 KJIACCOB. 3aIKCh, CPABHECHHE, 1
JIEUCTBUSA C ICUCTBUTEIbHBIMU
YU CIIaMH, YUCIIOBas psiMast
[ToBTOpeHue Kypca anredpsl 7-8
2 KsaccoB. [IpoleHThl, OTHOMICHMS, 1
IIPONIOPIIUU
[ToBTOpeHnue Kypca anredpsr 7-8
3 Knaccor; PCI_HC}I,-IPI/IC TeKCT(f;LIX 3a1a4 1 bubmmorera [IOK
' https://m.edsoo.ru/7f443b12
apru(pMETHIECKUM CITOCOOOM
4 YucnoBble HEPABEHCTBA U UX 1
CBOICTBA
UucnoBbie HEPABEHCTBA U MX bubmuorexa [{OK
5 . 1
CBOHCTBA https://m.edsoo.ru/7f43ad5a
JInHeliHbIE HEpaBEHCTBA C OJTHON bubnuorexa [{OK
6 . 1
IIEPEMEHHON U UX pPEILICHUE https://m.edsoo.ru/7f43af08
7 JIuneiiHble HEpaBEHCTBA C OAHON 1 bubmmnorexa [IOK
MEPEMEHHOMN M UX PEIlICHUE https://m.edsoo.ru/7f43af08
3 JluneitHble HEpaBEHCTBA C OAHOMN 1 bubnuoreka LIOK
MEPEMEHHON U UX PEIICHUE https://m.edso0.ru/7f43af08
9 CucTteMbl JINHEHHBIX HEPABEHCTB C 1
OJIHOM IIEPEMEHHON U UX PEIICHHE
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CucreMbl TMHEHHBIX HCEPABCHCTB C

10 OJIHOI MEPEMEHHON U UX PEUICHUE

11 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PEIICHHE
PanmonansHEIC Uncna,

12 UppaMoHaIbHBIC YUCIIA, KOHEUHBIE U
OeCKOHEUHbIE JIECATUYHBIE IPOOH
MHOXeCTBO e CTBUTENIBHBIX YUCET;

13 IEWCTBUTENILHBIE YMCIIa KaK
OECKOHEUHBIE JIECATHYHBIE IPOOH
B3aumHO 0JTHO3HAUYHOE COOTBETCTBHE

14 MEXTy MHO)KECTBOM JICHCTBUTEIHHBIX
Yrcesl 1 MHO)KECTBOM TOYEK
KOOPAMHATHOW MPSIMOM
CpaBHeHUE 1eHCTBUTENIBHBIX YHCE,

15 apudmeTndeckue NeHCTBUS C
JNEHCTBUTENLHBIMHA YUCIIaAMU

16 [TpubnmxEHHOE 3HAUCHUE BEIUYUHBI,
TOYHOCTb MPUOTMKEHUS

17 OxkpyrieHue gucen

18 OxpyriieHne uncen

19 [Tpukuaka v OlleHKa pe3yabTaToB
BBIYMCIICHUM

20 [Ipukuaka v olleHKa pe3yIbTaToB
BBIYMCIICHUM

21 KontponbHas pabora o reme
"JInHeliHble HepaBeHCTBA"

22 KBanparnunas GyHkuus, e€ rpaguk u bubnmnorexa [IOK

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




CBOMCTBA https://m.eds00.ru/7f4396¢6
93 KBanpatuunas QyHkuus, e€ rpapuk u bubmunorexa [IIOK
CBOICTBa https://m.eds00.ru/7f439842
24 KBanparuunas ¢pyukims, e€ rpaduk u bubmmoreka [JOK
CBOICTBA https://m.edso0.ru/7f4399b4
25 [Tapabomna, KOOpAMHATHI BEPITHHBI bubnuoreka [IOK
1apaboJibl, 0Cb CHMMETPHUH 11apadoIibl https://m.edsoo.ru/7f439eb4
26 [Tapaboa, KOOpIMHATHI BEPIIUHBI bubnuorexa [{OK
napabosibl, OCb CUMMETPUU TTapaboIIbl https://m.edsoo.ru/7f43a03a
97 [Tapabona, KOOpAMHATHI BEPIIUHBI bubmmnorexa [IIOK
napaboJbl, OCh CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43alac
08 [TapaGomna, KOOpAWHATHI BEPIIUHBI bubnuoreka [IOK
nmapaboJbl, OCh CHMMETPHH MapadoITbl https://m.edsoo.ru/7f43a31e
29 [Tapabomna, KOOpAMHATHI BEPITHHBI bubnuoreka [IOK
napaboJbl, 0Cb CHMMETPHUH Mapad oIkl https://m.edsoo.ru/7f43a526
30 [TapaGosna, KOOpAWHATHI BEPIIUHBI
napaboIibl, OCb CHMMETPUU TTapaboIIb
31 KBagparHble HEpaBEHCTBA U UX bubnunorexa [IOK
pelieHue https://m.edso0.ru/7f43b098
39 KBazparHble HepaBEHCTBA U UX bubmuorexa LIOK
penieHue https://m.edsoo.ru/7f43b21e
33 KBanpaTHbie HepaBeHCTBA U UX bubnuoreka [IOK
peleHne https://m.edsoo.ru/7f43b5a2
34 KBanparHble HepaBeHCTBA U UX
pelieHne
35 KBazparHble HepaBEHCTBA U UX
pelieHne
36 I'paduueckast UHTEpIIpETALHS bubmuoreka LIOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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HCEPAaBCHCTB U CUCTEM HCPABCHCTB C
JABYMs IEPEMCHHBIMU

https://m.edsoo.ru/7f43b098

I'padmyeckast uHTEpIpETAIUSI

37 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI [I€PEMEHHBIMU
Kontponbnas pabora mo teme Bub OK
e
38 "KBagpaTuuHas QpyHKIUS. noimoreka L
K | https://m.edsoo.ru/7f43ab84
BaJIpaTHBIC HEPABEHCTBA
39 Jluneitnoe ypaBHeHue. Pemenue bubnuorex [IOK
YpaBHEHUH, CBOIALIMXCA K JIMHEHHBIM https://m.edso0.ru/7f43bf66
40 JIuneitnoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOIALIMXCS K JIMHEHHBIM
KBagparHoe ypaBHeHue. Pemienue
. bubnuorexa [{OK
41 ypaBHEHUH, CBOJSAIIUXCS K nbmorexa L
https://m.eds00.ru/7f43c542
KBaJIPaTHBIM
KBagparHoe ypaBHeHue. Pemienne
. bub6 OK
42 ypaBHEHUH, CBOSAIIMUXCS K nbmorexa L
https://m.edso0.ru/7f43c542
KBaIPaTHBIM
bub6 OK
43 buxBanpaTHble ypaBHEHUS nommorexa L]
https://m.edso0.ru/7f43c3d0
bubnuorexa [{OK
44 buxBaapaTHbie ypaBHEHUS nbmorexa L
https://m.edso0.ru/7f43c3d0
IIpuMepsl perieHus: ypaBHEHUN
45 TpEThel U YeTBEPTOM CTETICHEH
Pa3IOKEHUEM Ha MHOXKUTEITH
[Ipumeps! perieHns ypaBHEHUN
46 TpEeTbel U 4eTBEPTON CTENEHEN

Pa3JI0KCHUEM Ha MHOKHUTCIIA

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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Pemienue I[pO6H0-paI_II/IOHaHBHBIX

bub6munorexa [JOK

41 ypaBHEHUH https://m.eds00.ru/7f43c9b6
48 Pemenne qpo6HO-paliiOHATBEHBIX bubnunorexa [IOK
YpaBHEHUH https://m.edso00.ru/7f43c9b6
49 Pemrenne TeKCTOBEIX 3a51a4
aredpanaeckKuM METOI0M
50 Pemienue TekCTOBBIX 33124
anreOpanvyeckuM METO/10M
51 Pemenne TekcTOBBIX 3a7a4
anredbpanvyeckuM METOI0M
52 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U bubnmorexa [JOK
ero rpadux https://m.edsoo.ru/7f43d0b4
53 YpaBHeHuUe ¢ IByMs IEPEMEHHBIMU 1 bubnuoreka [IOK
ero rpadux https://m.edsoo.ru/7f43d0b4
54 Cucrema IByX JTUHEHHBIX YpaBHEHHM
C IBYMs IEPEMEHHBIMU U €€ pelIcHHE
55 Cucrema IByX JUHEMHBIX YpaBHEHUH
C ABYMsI IEPEMEHHBIMU U €€ pEIICHHE
56 Cucrema IByX TMHEMHBIX YPAaBHEHHUN
C ABYMs IEPEMEHHBIMU U €€ pEIICHUE
57 CucremMa qBYX JIMHEHHBIX YPaBHEHHI
C IByMsl IEPEMEHHBIMU U €€ peleHne
Pemenwne cucrem aB aBHCHUIA,
58 OJTHO U3 KOTOPBIX HI/I}I,{)(G;EOG, a ipyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOpOM CTENIEHU
Pewenue cucrem B ABHEHMUI,
59 OJTHO M3 KOTOPBIX J'II/I}I,{XG;IP;OG, a Ipyroe bubmorexa LHOK

— BTOpPOH CTEIICHU

https://m.edsoo.ru/7f43d55a
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Pemenue cuctem IByX ypaBHEHUH,

60 OJTHO M3 KOTOPBIX JIMHEHHOE, a JPYTroe
— BTOpOM CTETIEHU
Pemrenue cucteM AByX ypaBHEHHIA,

61 OJIHO U3 KOTOPBIX JINHEHHOE, a APyroe
— BTOPOM CTENEHU
I'paduueckast uHTEpIpeTALHS

62 CHCTEMBI yPaBHEHHH C TBYMSI
NIEpEMEHHBIMU

63 Pemrenne TekcTOBBIX 3a1a4
anreOpanvyecKkuM CrocoooM

64 Perienue TekcTOBBIX 3aau
anredbpanveckumM CrocoooM

65 KonTponbsHas pabora o treme
"CucremMbl ypaBHeHH"

66 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

67 I'paduxn Gyrxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

68 I'paduxu Gynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

69 I'paduku pynkmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

70 I'paduku dyaxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[x|

71 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

72 KonrtponbHas pabora nmo reme

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




"(DYHKLH/II/I"

IlousiTre yncnoBoit

bubnuoreka [JOK

73 OCJIENOBATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue nocie0BaTeIbHOCTH

74 PEKYppEHTHOI Gopmysiol u bubmmorexa [JOK

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

dbopmyoii N-ro wieHa

75 Apudmernueckas ¥ reoMeTpuIecKas bubnuoreka [IOK
IIPOrpeECCUH https://m.edsoo.ru/7f43ed7e

76 Apudmerrueckas 1 reoMeTpuIecKas bubmuoreka [IOK
MPOrpeccuu https://m.edsoo.ru/7f43f3b4
®opMybl N-ro YieHa
apudmMeTnyecKoil U reoMeTpUYECKOn bubnuoreka [IOK

77 .
IIPOIrPECCHi, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opMynbl N-ro YiIeHa

78 apu(pMETHIECKON ¥ T€OMETPHUIECKON bubmuorexa [{OK
MPOrPECCHi1, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®opMynbl N-ro YiIeHa

79 apu(dMeTnyecKoil U TeOMeTPUYECKOM bubnunorexa [IOK
IIPOrPECCHI, CYMMBI IIEPBBIX N https://m.edsoo0.ru/7f43f0c6
YJIEHOB
@opMyiisl N-TO YieHa

80 apu(MeTHYeCKON U TeOMETPUIECKOM bubnuorexa LIOK
MPOrpeCCHii, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB

81 ®opmyibl N-ro 4jaeHa bubnuoreka LIOK

apu(pMeTUYECKON U TeOMETPUIECKOM

https://m.edsoo.ru/7f43f8a0
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IIPOrPECCHil, CyMMBI IEPBBIX N
YJICHOB

82

N300pakeHue 4ieHOB
apru(dmMeTnyecKoil 1 reoMeTpUYECKOn
MPOrpeCCHUil TOUKaMH Ha
KOOPAMHATHOM IIJIOCKOCTU

83

N3006paxeHne 4ieHoB
aprdmeTnyecKoil U reoMeTpUYECKOn
MPOrpeCCHil TOUKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH

84

JInHEeWHBIN U SKCIOHESHIIUAJIbHBIN
poct

85

CnoxHbie IIPOLCHTBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

86

CnoxHble TPOLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

87

KontposbHas pabora mo reme
"YucroBBIE TOCIEA0BATENBHOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/7f440418

88

[ToBTOpEeHME, 0000IICHHE U
cucTeMaTu3alus 3HaHuH.
OxpyriieHue, NpuOIMKEHUE, OIIEHKA

89

[ToBTOpenwue, 0000IICHNE U
cucTeMaTH3anus 3HaHu|. Pemmenue
TEKCTOBBIX 33729 apu(PMETHIECCKUM
CII0COOO0M

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

90

[ToBTOpenwue, 0600IICHHE U
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHIECCKIM

bu6moreka [JOK
https://m.edsoo.ru/7f443fea
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croco0oM

[ToBTOpenwue, 0000IICHHE U
CHCTeMaTH3alus 3HAHUH.

bubmoreka [JOK

o1 [IpeobpazoBanue anredpandyeckux https://m.edsoo.ru/7f4441ca
BBIPXKXEHHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenwme, 0000IICHIE U

92 CHUCTEMaTHU3alMs 3HAHUM. bubnmorexa [JOK
[IpeobpazoBanue anredpandyeckux https://m.edso0.ru/7f444364
BBIPKCHUH, TOMYCTHMBIC 3HAYCHHUS
[ToBTOpeHmE, 0000IICHNE U

93 CHUCTEMaTHU3alMs 3HAHUM. bubnuorexa [JOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMYCTHMBIC 3HAYCHHUSI
[ToBTOpEeHue, 0600IICHHE U

94 CHUCTEMaTHU3alMs 3HAaHUM. bubnuoreka [JOK
[IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTHMBIC 3HAYCHHSI
[ToBTOpEeHme, 0600IICHHE 1

95 crucremMaTu3anus 3HaHui. OyHKIHUU: bubnuoreka [JOK
MIOCTPOEHUE, CBOMCTBA NU3YYEHHBIX https://m.edso0.ru/7f444c56
byHKIINHA
[ToBTOpEeHmE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. O yHKIHUM: bubnuoreka [JOK

96 .
IIOCTPOECHHUE, CBOMCTBA U3YyUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIINHA
[ToBTOpEHME, 0000IICHHE 1

97 cuctemMaTu3anus 3HaHuil. O yHKINM: bubnuorexa [JOK

IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX
byHKIHHA

https://m.edsoo.ru/7f44516a
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98

[ToBTOpenwue, 0000IICHNE U
cuctemMaTu3alus 3HaHuil. QyHKIHM:
IIOCTPOEHUE, CBOMCTBA N3YYEHHBIX

byHKIMI

bu6mmoreka [JOK
https://m.eds00.ru/7f4452e6

99

[ToBTOpenwue, 0600IICHNE U
cUCTeMaTH3allus 3HAHUH.
I'paduaeckoe pereHne ypaBHEHHN 1
UX CUCTEM

bu6munoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenwue, 0600IICHNE U
CHUCTEeMAaTH3allusI 3SHAaHHH.
I'paduaeckoe pernieHue ypaBHEHHN 1
UX CUCTEM

101

Wrorosast KOHTpobHAs paboTa

102

O000I11IEHE U CUCTEMATU3AIIUA
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

7 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTaTa
1 Yucna v BBIYMCIICHUS
11 BoeimonHsATh, codeTras  yCTHBIE W MHCBMEHHBIE  MPHUEMBL,
' apudmeTnyecKue ICHCTBUS C palliOHAIbHBIMHA YUCIIAMA
Haxogute  3Ha4eHHWs  YHMCIOBBIX  BBIPQKCHHH,  MIPUMEHSTH
1.2 pa3HooOpa3Hble COCOObI U MPUEMBI BBIYUCICHNUS 3HAYSHUN JTPOOHBIX
BBIPOKEHUH, colep KaluX OOBIKHOBEHHBIC U JICCATUYHBIC APOOH
[lepexoguts oOT opHOW (oOpMBI 3amMcu 4YHWcen K  JAPYrou
13 (mpeoOpa3oBBIBaTh  JCCATHYHYIHO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OCECKOHEUHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAI0YMBAThH pallMOHATIBHBIC YHCIIA
1.5 OKpyriaTh yncia
BoINOmHAT TPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHUH, OIEHKY
1.6 3HQYEHUW YHUCIIOBBIX BBIPAKCHUN. BBINONHATH  JEUCTBUS €O
CTCIICHSIMH C HAaTyPaJIbHBIMH ITOKa3aTeIIIMU
17 [IpumMeHsITh TNPU3HAKH JEIUMOCTH, PAa3OKEHHE Ha MHOXHTEIU
' HATYPAITBHBIX YHACEI
Pemarp  mpakTUKO-OPUEHTHpPOBAHHBIC  3aJadyd,  CBSI3aHHBIE C
OTHOIIICHUEM BEJIMYMH, MIPOMTOPITUOHATHFHOCTHIO BEJTUYHH,
1.8 MPOICHTAMH, HWHTEPIPETHUPOBATh PE3YJIbTAThl PEIICHUS 33a1ad C
y4€TOM OTrpaHMYEHUH, CBA3AHHBIX CO CBOMCTBAMU paccMaTpUBAEMbIX
00BEKTOB
2 AnreOpandeckue BBIpOKCHUS
21 Ucnonb3oBaTh  anreOpanueckyl0 TEPMUHOJIOTUIO W CHMBOJIHKY,

IPUMEHSATH €€ B IPOLIECCE OCBOEHHSI YUeOHOI 0 MaTepuana

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Haxogutes 3HaueHUs 6yKBCHHBIX BLIpa)KeHHfI npu 3aJaHHbIX

22 3HAQUYEHUSIX MTEPEMEHHBIX
23 BoinmonHsaTe mpeoOpa3oBaHUsl IIEJIOT0  BBIPAKEHHS] B MHOTOWIEH
' MIPUBEACHUEM TOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK
BoInonHsATs yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOYJIEHa Ha
24 MHOTOYICH, MPUMEHATh (OpMYJBl KBaJpaTa CyMMBbl W KBajpara
pasHocTu
OcymecTBIATh pa3aoKEHNE MHOMOWIEHOB HA MHOKHUTEIM C TIOMOILLBIO
2.5 BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXKUTEIIS, TPYIITMPOBKH CIIaraeMbIX,
MIPUMEHEHUSI (POPMYIT COKPAILIEHHOTO YMHOXKEHUS
26 [IpumensaTs peoOpa3zoBaHUsi MHOTOWICHOB JUTSI PEIICHUs Pa3TUYHBIX
' 3a]1a4 U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 pealbHON MPaKTUKU
27 Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTesIMHU
' JUTsl IpeoOpa30oBaHus BHIPAKEHHM
3 YpaBHEHHS 1 HEPaBEHCTBA
Pemate nMHEHBIE YpaBHEHMSI C OJHOM MEPEMEHHOM, MNPUMEHSS
3.1 IpaBHJia Mepexojia OT UCXOAHOIO YpaBHEHUS K PaBHOCUIHLHOMY €MY.
[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YpaBHEHUS
3.9 [IpumensaTs rpaduueckne MeTOAbl TPHU  PEIIEHUH JIMHEWHBIX
' yYpaBHEHUH U X CUCTEM
33 [TonOupate mpuMepsl Map Yucen, SBISIOMNXCS pelIeHHeM JTUHEHHOT0
' YpaBHEHUS C IBYMS IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM TIOCKOCTH IpaUK JIMHEWHOTO YPAaBHEHHUSI C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YyACh TpaduKOM, MPUBOIUTH MPUMEPHI
pelIeHus ypaBHEHUS
35 Pemath cucTemMbl IBYX JUHEWMHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU,
' B TOM 4HcIe rpadudecKu
CocTaBisiTh W peliaTh JUHEUHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH IO YCIOBUIO 33/1a4M, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4i MOJIYYEHHBIN pe3yapTaT
4 Koopnaunate! u rpadpuxu. @yHKIun
N300paxarh Ha KOOpAMHATHOM NPAMON TOYKH, COOTBETCTBYIOIIME
4.1 3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, HHTEpPBaJbl, 3alHCHIBATh

YHUCJIOBBIC TPOMEIKYTKH Ha anre6pa1/1quKOM SA3BIKC

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Otmeuare B KOOp,[[HH&THOﬁ INIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOpIMHATAM
43 CtpouTts rpaduku nuHelHbIX QyHKIUNA. CTpouTh Tpaduk QyHKUIUU Y
' = [x]
OnuceiBaTh ¢ MOMOUIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMHU: CKOPOCThb, BpEMs, pPAaCCTOSHUE, IIeHYy, KOJIHYECTBO,
CTOMMOCTb, TPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM PabOTHI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYECHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco0 TPEACTABICHUS W aHAIM3a
4.6 uH(popmaruu, W3BJICKaTh W HWHTEPIPETHPOBATH HHGOPMALMIO U3
rpaduKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeIbHOIT MPOrpaMMbl OCHOBHOT0 00111€T0 00pa30BaHUs
pe3yJjbTaTa
1 Yucna v BIYUCTICHUS
Wcnonp30BaTh  HavalbHBIE ~ NPEACTABICHUS O  MHOXECTBE
11 NEUCTBUTENBHBIX YUCEN JJISl CPAaBHEHHS, OKPYTJICHUSI U BBIUYMCICHUH,
' n300paxarh JEHCTBUTENbHBIE YHCIA TOYKAMH HAa KOOPAMHATHOM
psIMOM
[IpumensaTp moHsATHE  apU(METHYECKOr0  KBAJApPAaTHOIO  KOpHS,
12 HaXxOAWTh KBAJpPaTHBIC KOPHH, HCIONB3Yys MpPH HEOOXOIUMOCTH
' KaJIbKYJISATOP, BHIOIHITH MPEOOPA30BAHUS BBIPAKEHUH, COACPIKAIINX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM
13 Hcnonp3oBaTh 3amucu  OONBIIMX ¥ MAJIbIX YHCENT C TIOMOIIBIO
' JECATUIHBIX ApOoOeH u cTernenei uncna 10
2 Anrebpanyeckre BbIpaXKEHUS
[IpuMeHSATh TOHSATHE CTENEeHU C IENbIM I0Ka3aTeleM, BBIINOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKECHHM, COIEPKAIIMX CTENeHH C IeNbIM
MoKa3areneM
25 BhIMOMHATE  TOXKIECTBEHHBIE  NPEOOpa3OBaHUs  paAIllMOHATBHBIX

BBIDQKEHUI HA OCHOBE IPAaBWJI JCUCTBUM HAaJ MHOTOWIEHAMH U

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




anredpanvdecKuMu IpoosiMu

2.3

PackmanpiBaTh KBagpaTHBIN TPEXUWICH HA MHOKUTETH

2.4

[IpumensaTh NpeoOpa3oBaHUs BBIPAKEHUM Ui PEIICHUS Pa3InYHBIX

3aaa4 U3 MaTCMaTuK, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAaKTHUKU

VYpaBHEHMS U HEPABEHCTBA

3.1

Pemarsn HHHGI;'IHBIC, KBaJApAaTHBIC YpPAaBHCHUA W  PALUOHAJIBHBIC
YpaBHCHHA, CBOAAIIUCCA K HUM, CUCTCMbI IBYX ypaBHCHI/II\/'I C IBYM:

NEPpEMEHHBIMU

3.2

[IpoBoauThe mpocCTEHIINE WCCIECNOBAaHUS YpPAaBHEHUH U  CHUCTEM
ypaBHeHHH, B TOM 4YHCI€ C TNPUMEHEHHEM TpaHuuecKux
Mpe/cTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

ypaBHEHUH pelIeHUs], €CIIH UMEET, TO CKOJIbKO, U IpoUee)

3.3

[lepexomuts OT cinoBecHOW (OPMYTUPOBKH  3adadyu K €€
anredpanveckodl MOJENH C MOMOIIBI0O COCTaBJICHHUS YPaBHEHHS WIIU
CUCTEMbl  YpPaBHEHUW, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4Ul ITOJIyYEHHBIN pe3yIbTaT

3.4

[IpuMeHATHh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OIICHKH,
peuiaTh JIMHEWHbIE HEPAaBEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpadHUUuecKyr0 — WJUTIOCTPAIIMI0  MHOXKECTBA  PEIICHUI

HEpaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMHU

4.1

[lonumath W wHcHoONB30BaTh (YHKIMOHAJIbHBIE MOHATHS U  SI3BIK
(TepMHHBI, CHUMBOJIMYECKHE OO0O03HAUEHUS), OINpPEAeIATh 3HAYCHUE
(YHKIMU TIO 3HAYEHUIO apryMEHTa, OIpPENeNsiTh CBOWCTBA (YyHKIHUU

1o e€ rpaduky

4.2

Crpoutb rpaduKu dJeMEeHTapHBIX (PYHKIUI BUIA:
y=k/x

k/x

, Y =X3, ¥y = X3, Y = |X|, onuchIBaTh CBOWCTBA YMCIOBOW (PYHKIMHU IO €€
rpaduxy

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




9 KUIIACC

Kon IIpoBepsiemble nMpeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOM
NpoOBEPsSIEMOro .
o0pa3oBaTeJIbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTaTa
1 Yucna v BIYUCTICHUS
11 CpaBHUBaTh U YINOPSAOYMBATH pallMOHAIbHBIE M HPpPALMOHAIIbHBIE
' qucna
BrimonHsaTe apudmeTnueckrue NEHCTBUS C pallOHATBHBIMU YHCIAMH,
1.2 coyeTasl YCTHBIC M NMHUCHMEHHBIC TPHEMBI, BBITIOIHATH BBIYUCICHUS C
WppallMOHATLHBIMU YU CIIAMU
13 Haxoauth 3HaueHWs cTeneHeil ¢ IenbIMH TMOKa3aTelsiMH U KOpHEH,
' BBIYMCIISTH 3HAYCHUST YHCIIOBBIX BBIPAKESHUHN
14 OKpyriisiTh 1eUCTBUTENBHBIC YUCIIA, BBITOIHATh MPUKUIKY PE3yibTaTa
. BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BHIPAYKEHHI
2 VYpaBHEHHS 1 HEPABEHCTBA
’1 Pemarp nwHEWHBIE W  KBaJpaTHBIC YpaBHCHHS, ypaBHEHUS,
. CBOJISIIIMECS K HUM, MTPOCTEHIINEe APOOHO-pallMOHAIbHBIE YPABHEHHUSI
Pemars cuctembl IBYX JTHMHEHHBIX YpPaBHEHUN C ABYMsI NTEPEMEHHBIMU
2.2 U CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISETCS
JMHEWHBIM
Pemarp TekcTOBBIE 3ajauM ANreOpanvdeckKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTABJICHHMSI YpPAaBHEHHSI WJIM CHUCTEMbl JBYX YpPaBHEHHH C JByMs
MIepeMEHHBIMU
[IpoBoauTh TmpOCTEHINIME WCCIAEIOBAHUS YPAaBHEHUH UM  CHUCTEM
24 ypaBHEHUH, B TOM 4YHCI€ C TpPUMEHEHUEM rpaduuecKux
' Mpe/ICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIM YpaBHEHUE UITU
cucTeMa ypaBHEHUI peleHusl, €ClId UMEET, TO CKOJIBKO)
Pemarr  nuHeliHbIE  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pPelICHHE HEPAaBEHCTB HA YHCIIOBOW IMPSIMOIi, 3alHChIBATh
pEeLIEeHNE C TOMOIIBI0 CUMBOJIOB
26 Pemarh cucreMbl IJMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKIIIOUAIONINE KBAJPAaTHOE HEPABEHCTBO, W300pakaTh peIUICHHE

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




CUCTCMbI HCPABCHCTB Ha YK CI0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonbs30BaTh HEPAaBEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4

DO yHKINHT

3.1

Pacnio3naBath (GYHKIMM ~ W3YYCHHBIX  BHJIOB. ITokasbIBaTh
CXEMAaTHYECKH PACIIOIIOKEHHE Ha KOOPJANHATHOM IJIOCKOCTH TpadHuKOB
¢bynkuunii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3Ha4YCHUH KO3(PPUIIMEHTOB, ONMMKMCHIBATh CBOMCTBA () YHKIIHI

3.2

[loka3piBaTh CXEMAaTHUYECKHM pACIIOIIOKEHHWE HAa  KOOPAMHATHOU
IUIOCKOCTH TpaukoB QyHKIMHA Buaa Yy = VX, Y = [X| ¥ ONUCHIBAaTh

cBoOlcTBa (hyHKUUN

3.3

Crpoute u wu300pakaTh CXeMaTHUYECKU TpapuKU KBaJPATUUHBIX
(GyHKIMI, oONUChIBaTH CBOMCTBA KBAaJAPATHUYHBIX (DYHKIUH 1O UX

rpadukam

3.4

PacnioznaBaTh KBajpaTHuHyI0 (QYHKIHMIO TO (opmyine, TpUBOIUTH
MpUMepbl KBAaAPaTUYHBIX (GYHKIHM U3 pealbHOM >KU3HHU, (PU3HKH,

TrE€OMETPUH

ApI/Iq)MCTI/ILIeCKaH " ICOMETpHUUCCKasA MporpeCccuu

4.1

PacniozHaBaTh apu(pMETHUECKYIO U T€OMETPHUUECKYIO NPOrPECCUr Mpu

Pa3HBIX cI0cO0ax 3aaHus

4.2

BhIOMHATE BBIMHCICHHUS C HCHONB30BaHWEM (opmyn N-ro wieHa
apupMETHIECKOH U TEOMETPUYECKON MPOTrPecCHUii, CYMMBbI MEPBBIX N

YJICHOB

4.3

1/1306pa>1<aTb YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKAMHU Ha KOOpl[HHaTHOfI

TIJIOCKOCTH

4.4

Pemats 3aJa4i, CBA3aHHBIC C YHCIIOBBIMH ITOCJIICAOBATCIBHOCTAMH, B
TOM 4YHCIIC 3aJadud Hu3 peaanoﬁ KHU3HHU (C HCIIOJIb30BAHUEM

KaJIbKYJATOPA, HU(PPOBBIX TEXHOIOTHI)

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT coAepPKAHUSA
1 Uucna u BIYUCIEHUS
JpoOu OOBIKHOBEHHbBIE M JAECATHYHBIC, MEPEXoi OT OAHOW (opMel 3ammcu
11 npobeir k npyroi. [loHsTHE palMOHANBHOIO YHCIA, 3alHUCh, CPABHEHHUE,
YIOPSA0YMBAHKE PAIIMOHATBHBIX YUCEI
12 Apudmernueckue IeMcTBUS ¢ pallMOHAIILHBIMU YUClIaMu. Pemenue 3agay u3
' peasibHOM NMPaKTUKU Ha YacTH, Ha JpooH
13 CreneHb C HaTypaJbHBIM IIOKa3aTelIeM: ONpeJesieHHe, Mpeodpa3oBaHue
' BBIPQKCHHI Ha OCHOBE OIPEIEICHUS, 3aUCh OOIBIINX YHCET
14 [TpoueHThl, 3amKCh MPOLEHTOB B BHUJE ApoOU M JIpoOu B BUAE HPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAIbHON MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEIMMOCTH, Ppa3JIOKEHHE Ha  MHOMKUTENIH
' HATYpaJbHBIX YHCEI
16 PeanbHple  3aBUCHMMOCTHM, B TOM 4uciae HOpsMas M oOpaTHas
' IIPONOPLIMOHATIBHOCTU
2 Anrebpandeckue BhIpaKCHUS
21 IlepemeHHBIE, YNCI0BOE 3HAYEHUE BBIPAKECHHUS C MEPEMEHHOU. JlonmycTuMBbIe
' 3HA4YEHUs IEPEMEHHBIX
25 [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIHMUYMHAMH B BHUAC (HOPMYIIBL
' Brraucnenns no popmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDOKCHHH, TOXIECTBEHHO  paBHBIC
' BBIPKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
9 OpHounensl 1 MHOrouieHsl. CrerneHb MHorowieHa. CioxeHue, BBIYMTaHUE,
' YMHOXXEHUE MHOTO4JIECHOB
25 DopMyJIbl COKpPAILIEHHOTO YMHOXKEHUS: KBAaJIpaT CyMMBbI M KBaJpaT Pa3HOCTH.
' ®opmyra pa3HOCTH KBaApaToB. Pa3iokeHre MHOTO4JIEHOB HA MHOKHUTEIN
3 VYpaBHeHust

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




YpaBHeHHe, KOPCHL YpaBHCHH:A, IIpaBUJIa npeo6pa30BaHH$[ YpaBHCHUA,

> PaBHOCWJIBHOCTb YPaBHEHUN
3.9 JluneliHOe ypaBHEHME C OJHOM MEPEMEHHOM, YHMCJIO KOpHEH JIMHEHHOro
' YpaBHEHUS, PEIICHUE JTUHEHHBIX YPABHEHUN
33 CocraBiieHre ypaBHEHUH M0 YCIOBHUIO 33Ja4yM. PerieHne TeKCTOBBIX 3a/1ad ¢
' IIOMOLLBIO YPAaBHEHUI
3.4 JluneliHoe ypaBHEHHE ¢ JBYMS IEPEMEHHBIMH M €T0 Tpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUN C JABYMsI INepeMEHHbIMH. Perienue
3.5 CHUCTEM ypaBHEHHUU CIOCOOOM TMOACTAaHOBKHU. [IpuMephl pemeHns TeKCTOBBIX
3a/1a4 C IOMOUIbI0 CUCTEM YPaBHEHUU
4 Koopaunate! u rpadpuxu. @yHKuu
4.1 KoopauHara TO4ky Ha IpSIMOU
4 UYuciioBble POMEKYTKU. PaccTosiHME MEXly IBYMsI TOYKaMU KOOPJIMHATHON
' IPSAMOU
43 [IpsimoyronbHas cucrema koopaunat, ocu Ox u Oy. Abcuucca U opauHara
' TOYKH HA KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr rpaduxoB, 3amaHHbIX (Gopmynamu. UteHue rpaduKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. 'paduk ¢pynkuun. ColicTBa GyHKIUN
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. I'padux Gynkmum y = [x|
47 ['padmyeckoe perieHue JTUHEHHBIX YpaBHEHUH H CUCTEM JIMHEHHBIX
. YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 Uucna u BBIYUCTIECHUS
11 KBagpatusiii xopep u3 uucna. lloHsTHE 00 HppanMOHATIHLHOM YHCIE.
' JecsaTruunble NpUOIMKEHNSI UPPALMOHATIBHBIX YHCET
CBoiicTBa apu(pMETHYECKMX KBAaJPAaTHBIX KOPHEH U MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN W BBIYHCIECHUAM. J[eMCTBUTEIHHBIC
yucia
1.3 CreneHb ¢ LENBIM MOKa3aTenaeM U e€ cBoiicTBa. CTaHmapTHas 3alluch Yyncia

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Anrebpanyeckue BbIpaXEHUs

2.1 KBangpaTHblil TpEXUIIEH, pa3iioKeHNE KBaIPATHOTO TPEXUWIEHA HA MHOXKHUTEIH

2.2 Anrebpandeckast Apodb. OCHOBHOE CBOKCTBO alireOpanveckoi apoou

2.3 Crnoxxenue, BbIUNTaHUE, YMHOXEHHUE, JIETIEHUE alaredpandeckux apooeit

24 PanmionansHbIe BRIpaXEHUS U UX MPeoOpa3oBaHUE
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJIpaTHOrO ypaBHEHMS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOASIIUXCS K JIMHEHHBIM U KBaJPaTHBIM

3.3 [Tpocreiimme npoOHO-paOHAIEHBIC YPAaBHEHUS

I'paduueckast MHTEpIIpETALIUS YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX YPAaBHEHMI C JBYMs NepeMeHHbIMH. [IprMepsl pemeHus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMS IMEPEMEHHBIMU

3.5 Pemienre TekCTOBBIX 3aa4 anreOpandeckum crocooom

3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIe HEPaBEHCTBA ¢ OHON NIEPEMEHHOU

3.10 CucreMbl JIMHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHH O
4 OyHKIUU

i1 [Tonsitne ¢ynkuuu. OOnacTh ONpeneNeHuss W MHOXECTBO 3HAUYEHUH
' ¢ynkuuu. CriocoOsl 3a1anus GyHKIUH

4.2 I'padux Gynkuu. YreHne cBOUCTB PYHKIUU 10 €€ rpaduKy

4.3 [Tpumeps! rpadukoB QyHKINN, OTpaKaAIOLIIUX PEAIbHbBIE MPOLIECCHI

44 @OyHKIMH, OMNHCHIBAIOIIME NPIMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaQUKu

4.5 OyHkIUU y =X?, y = x?

4.6 Oynkuuu Yy = X, Y = |x|

4.7 I'padmyeckoe penieHue ypaBHEHU U CUCTEM YpaBHEHHM

9 KIIACC

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Kon

IIpoBepsieMbIii 3JIEMEHT COACPKAHUS

1 Yucna ¥ BBIYUCICHUS
11 PanronanbHple uucna, HUppalMOHAJbHBIE YHUCIA, KOHEUHbIE U OECKOHEYHbIE
' JIECSITUYHBIE IPOOU
MHOXeCTBO IeHCTBUTENBHBIX YUCEI, IEHCTBUTENbHBIC YUCIIAa KaK OECKOHEUHBIE
12 JecSITUUHBbIE ApoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
' JEHCTBUTENBHBIX YMCET U KOOPANHATHOU MpsiMoi. CpaBHEHHE IEHCTBUTEIBHBIX
yucel
1.3 Apudmernueckue 1eHCTBUS ¢ 1eHCTBUTEIBHBIMU YHCIaAMU
U3mepenus, npulmmxkeHusi, olleHKu. PazMepbl 00bEKTOB OKpY’KaIOLIEro MHUpa,
14 JUINTENILHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOmmxenus. Okpyrienue uncen. [Ipukuaka U oneHka
pPE3yAbTATOB BEIYUCIICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUsI ¢ OTHON TTIEPEMEHH O
2.2 JInnelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIIMXCS K IMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHU, CBOAAIIMXCS K KBaJIpaTHBIM
24 bukBanpatHoe ypaBHenue. Ilpumepsl pelieHUss ypaBHEHUW TpETbed W
' YEeTBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIH
2.5 Pemenue npoOHO-paniioHAIBHBIX YPaBHEHUI
2.6 Cucremsbl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemienue cucreM IByX JUHEMHBIX YPAaBHEHUM C IByMsl IEPEMEHHBIMU
29 Pemienue cucrem AByX ypaBHEHHi, OJTHO W3 KOTOPBIX JIMHEMHOE, a JAPYyroe —
' BTOPOM CTENEHU
2.10 ['paduueckast ”HTEpIpETALMSI CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
211 Pemenne TekcTOBBIX 3a/1a49 anreOpandecKuM Crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie nTMHEHBIX HEPABEHCTB C OHOIN NEpEMEHHON
2.14 Pemenuie cuctemM MTUHEHHBIX HEPABEHCTB C OJHON MIEPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
216 ['paduueckast MHTEpHIpeTalsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS

NEPEMCHHBIMU

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




DOyHKIMU

KBagparnunas ¢ysakiusa, e€ rpaduk u cBoiictBa. [lapabona, KoOpaMHATHI

31 BEPILIUHBI TapaboIibl, OCh CAMMETPUU MapadoIbl

3.2 I'paduku pyuxmit y=kX, y=kx+b u ux cBoiicra

3.3 I'padukn Gpynkunii y=k/X, y = X* u ux coiicra

3.4 I'paduku pyHKIUH , U UX CBOMCTBA
4 YucnoBble MOCIe10BaTeIbHOCTH

41 Omnpeznenenre u COcoOBI 3a/1aHUSI YMCIIOBBIX ITOCIIEOBAaTENLHOCTEH. 3amanue
' MOCJICIOBATEIFHOCTH PEKYpPpEeHTHOU (hopmyIioit u hopMyIiol N-To wieHa

43 Apudmernueckas mnporpeccus. Dopmynsl N-ro  uieHa apupMETHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX N UJICHOB

43 I'eomerpuueckas mnporpeccusi. @Dopmynasl N-TO  wWieHa T'E€OMETPUYECKOMN
' IIPOIPECCUH, CYMMBI IEPBBIX N YJICHOB

v N3o00paxeHne 4YIeHOB apu(PMETUYECKOM M TeOMETPHUYECKON Mporpeccuil
' TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN U SKCITOHEHIHAJIBHBIN POCT

4.5 CJ10HBIE TPOIIEHTHI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kox
NpoBEPsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pPe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHSAMH: MHOXXECTBO, IOAMHOXECTBO,
orepalMy HaJ MHOXECTBaAaMH; YMEHHME OINEpUpPOBATh IOHITHIMMU:
rpad, cBA3HBIA rpad, nepeBo, LMK, MPUMEHSTh UX MPU PELICHUU
3aJla4; yMEHHE UCMOIb30BaTh Irpaduueckoe MpeCTaBIeHHEe MHOXKECTB
JUIS OMMCAHUS pEabHBIX MPOLIECCOB U SBICHUH, NPU PELICHUM 3a1a4

U3 IPYrux y4eOHBIX MTPEIMETOB

YMeHHE OnepUpoBaTh NMOHATUAMU: ONPEIEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaTb MCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAWTH IIPUMEPBI M KOHTPIPUMEPHI, CTPOUTH

BBICKa3bIBaAHUSA U OTPHULAHUA BBICKA3bIBAaHHI

YMeHHe onepupoBarh MOHATHAMHU: HAaTypaJIbHOE YHUCIO, IIPOCTOE U
COCTAaBHOE YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JeTMMOCTH, LEeJI0e YHCI0, MOIYJb YHMCIA, OOBIKHOBEHHas ApoOb U
JecATUYHAsT JpoOb, CTaHIAPTHBIN BUJA YHCIA, PAIlMOHAIBHOE YHCIIO,
UppalMOHATIBPHOE YHCIO, apu(METHUECKHH KBAJpPATHBI KOPEHB;
YMEHUE BBINIOJHATH JEHUCTBHS C  4YUCIAMHM, CpaBHUBATH U
YIOPSIIOYMBATh YWCNA, MPEACTABIATh 4YHCIA Ha KOOpAMHATHON
IpSIMOM, OKpYIJIATH 4YHUCIIA;, YMEHHE JeJIaTh IPUKUAKY U OLICHKY

pe3yJibTara BEIYMCIEHUN

YMeHue onepupoBaTh MOHSATHAMH: CTEICHb C IENbIM IOKa3aTeseM,
apu(pMETUYECKII KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATYpaJbHOH CTETeHU
OomnbIlle €AMHHIBI, YMEHHE BBIOJIHATH pPAacdEThl 1O (GopMyam,
npeoOpa3oBaHus ENbIX, APOOHO-PAlMOHAIBHBIX BBIPOKCHUH |
BBIPQKEHUH C KOPHSIMHM, Pa3I0KEHHE MHOTOYJICHAa HAa MHOXHTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpPMyYNI pa3HOCTH KBAJPAaTOB U

KBaJIpaTa CyMMbI U Pa3HOCTH

YMmenue OIICPUPOBATH MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUE C
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OIIHOW MEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE pellaTh JIMHEHHbIC W KBAJpPaTHbBIE YpaBHECHUS,
IpOOHO-paIlMOHAIPHBIC YPAaBHEHHSI C OJHON TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEMHBIX YpaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE MPHU PELICHUH 3a7a4 U3 APYrUX MPEIMETOB
U TPAKTUYECKHX 3a7a4; YMEHUE HCIOIb30BaTh KOOPAMHATHYIO
OpsIMYI0O U KOOPAMHATHYIO TUJIOCKOCTh JUIS H300pakKeHUs pelIeHHM

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMA: QYHKIUA, Tpaduk QYHKINH, HYIH
¢byHKIUH, IPOMEKYTKU 3HaKOIOCTOSHCTBA, MIPOMEKYTKHU
BO3pacTaHus, YyObIBaHUS, HaWOONbIlEe M HAaUMEHbIEE 3HAYCHUS
GbyHKIUY; YMCHHE OIIePUPOBATH MOHSTHSIMH: npsimast
MIPOITOPITMOHATILHOCTD, JTHHEHHAS (DYHKINSA, KBajapaTHuHas (YHKITHS,
oOpaTHasl TIPONOPIMOHAIBHOCTh, Tapabona, rurepOoia; yMeEHHE
CTpouTh rpaduku QYHKIUN, UCTIOTB30BaTh TpadUKU TS ONIPEACTICHHS
CBOWMCTB TIPOIIECCOB U 3aBUCUMOCTEH, JJIs PEIICHUs 3a7ad U3 JIPYrux
Y4eOHBIX TMPEAMETOB W PEATbHOW IKU3HW;, YMCHHE BBIPAXKATh

(bOpMy.]'IaMI/I 3aBUCHUMOCTH MCIKAY BCIIMUMHAMHA

YMeHue OIEepUPOBATh TIOHATHUSIMU ; MOCJIEI0BATEILHOCTD,
apudmernyeckasi U TeOMETpUYECKass  MPOrPEecCUu;  yMEHHeE
WCIONb30BaTh CBOMCTBA IMOCIENIOBATENBHOCTEH, (GOPMYIBI CyMMBI U
o0IIero 4jeHa MpU PEIIeHUH 3a/la4, B TOM YHCIE 3a1ad U3 APYruX

y4eOHBIX MPEAMETOB U PEaThbHOMN KU3HU

YMeHue pemarb 3aaud pa3HbIX TUIOB (B TOM YHCJE Ha MPOIEHTHI,
JOTM W 4YacTH, JBW)XEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYTIOK U yCJIYT, HAJIOTH, 331a4 U3 00JIaCTH YIpaBJICHUS JINYHBIMU U
CeMEMHBIMH  (MHAHCAMM); yMEHHME  COCTaBISITh  BBIPAXKCHHS,
ypaBHEHUsl, HEPABEHCTBA W CHUCTEMbl 1O YCJIOBHIO 3aJiayH,
UCCIIEIOBATh MOJYYEHHOE pEIIeHHe M OIEHWBATh MPaBIONOI00HOCTh

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHIMU: (PUrypa, TOUKA, OTPE30K, MpsMasi,
Jyd, JIOMaHasi, yroj, MHOrOyroJIbHUK, TPEYTOJbHUK, paBHOOEPEHHBII

U PaBHOCTOPOHHUI TPEYrojbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHUK,

MCAHUaHa, 6I/ICCCKTpI/ICEl U BbICOTa TPCYI'OJIbHUKA, qupréXYFOJIBHI/IK,
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napajiesiorpaMM, pomO, TNPSAMOYrOJIbHHMK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpPYT, KacaTellbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue peuarhb 3ajaud, B TOM YHCJIE U3 MOBCEIHEBHOU
KHU3HU, HA HAXOXJEHUE I'€OMETPHUYECKUX BEIUYMH C MPUMEHEHHEM

U3YYEHHBIX CBOMCTB (UTyp U (PakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJJIEIbHOCTh M TEPHEHIUKYISIPHOCTh MPSMBIX,
yroa MeXAy TMpsSMbIMU, MEPHEHIUKYISP, HAKIOHHAS, IPOEKIIUS,
nogobue Guryp, mogo0HbIE TPEYTOILHUKH, CAMMETPHS OTHOCHTEIHHO
TOYKM M MPSIMOM; YMEHHE pACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nogobue Guryp, napaieNbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKPY’KaIOIllEM MUDE

11

YMeHue onepupoBaTb IOHATUSAMHU: [UIMHA, PACCTOSHHUE, YIOJ
(BemMuMHA Yrja, CUHYC M KOCHHYC yrjla TPEYyrolbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE MpPUMEHATh (GOpPMyJbl MEpUMETpa U  IUIOMIATU
MHOI'OYI'OJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIAAM Kpyra, oobema
IIPSIMOYTOJIBHOTO IapajuleIenIlela; YMEHUE INPUMEHATh IIPU3HAKU
pPaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHMKA,
teopemy Iludaropa, TpuUrOHOMETpUYECKHE COOTHOIICHUS IS

BBIYHCIICHUSI IJTUH, PACCTOSTHUH, TUTOIAACH

12

YMenue wuzo0paxarb IUIockue (GUIypel M HX KOMOWHALWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT PYyKH, C IOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OIIKMCAHUTIO

13

VYMmenue OIICpUPOBATH IIOHATUAMMU MMpsAMOYT OJIbHAsA CHUCTCMa
KOOpJUHAT, KOOpAWHATLL TOYKH, BCKTOp, CyMMa BCKTOpPOB,
MIPpOU3BCACHUC BCKTOpPA HA YHUCJI0, CKAIAPHOC ITPOU3BCACHNEC BCKTOPOB;
YMCHHUEC HCIIOJIB30BaTb BCKTOPbI W KOOPAWHATBI AJIA MPCACTABJICHUA
JaHHBIX MW PpCIICHUSA 3alda4, B TOM YHUCIIC H3 APYIrUX y‘IC6HI)IX

npeaIMCTOB U peaanoﬁ KHU3HHU

14

YMeHue onepupoBaTh IOHSATHSIMH: CTOJOMKOBBIE M KPYrOBbIE
oUarpamMmbl,  TaOnWIbl, cpeaHee  apudMeTHUecKoe, MeAuaHa,
HauOoNbIllee W HAMMEHBIIEE 3HAYCHHUS, pa3Max YHCIOBOrOo HaOopa,

YMEHUE  U3BJIEKaTh, HHTEPIPETUPOBATb H  NPEOOpPA30OBBIBATH
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uH(pOpPMaLIMIO, TPEACTABICHHYI0 B TabMUIlaX W Ha JauarpaMmax,
OTPaKAIOIYI0 CBOICTBA M XapaKTEPUCTHKU pEAJIbHBIX IIPOLIECCOB U
SBJICHUM; yMEHHE paclo3HaBaTb W3MEHUYMBBIE BEIUYMHBI B

OKpY’KaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATHAMM: CIYYalHBIA ONBIT (CIIy4ailHbBIN
SKCIIEPUMEHT), dJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXOM)
CllydyailHOro oOIbITa, CllydallHOE€ COOBITHE, BEPOATHOCTh COOBITHS,
yYMEHUE HaXOJUTh BEPOSTHOCTH CIy4YailHBIX COOBITHII B ONBITaxX ¢
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITUSIMHM; YMEHHE pEellaTh
3aJaud METOJIOM OpPraHU30BaHHOIO Iepedopa U C HCHOIb30BAHUEM
IIPaBWJIa YMHOXKEHUS; YMEHHE OLICHMBATb BEPOSTHOCTU PEATbHBIX
COOBITHI M SIBJICHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYKAaIOIIEeM MHpPE H B JKHU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YKCET U €0 POJIBbIO B MACCOBLIX ABJICHHUAX

16

YMeHue BbIOMpaTh NOAXOISAIIMNA M3YYEHHBIM METON Ui pPEelIeHUs
3a/la4i, IPUBOAUTH IIPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE U KU3HU, PACIIO3HABATH IIPOSABIICHUE 3aKOHOB MATEMATUKHU B
HUCKYCCTBE, OIIUCBIBATh OTAEJbHBIC BBIJAIOIINAECS  PE3yJbTaThl,
MIOJIYYEHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKH KaK HAayKH, IPUBOAWTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

U BCEMUPHOH HCTOpUU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna u BBIYUCIICHUS

1.1 HarypanbHble u nenblie uncna. [Ipu3Haku 1eIMMOCTH LENbIX YACeN

1o OObIKHOBEHHBIE U JIeCATHYHbIE  JApOOW,  TMPOLEHTHI,  OECKOHEUHBIE
' NEepUOUYECKUE TPOOHr

13 PanvonaneHpie uucna. ApudMeTHYECKHE OIepalud C  paldoOHATbHBIMU
' YUCIaMHU

14 HetictButenbHple uncia. Apu@METHYECKHE OINepaluu ¢ JACHCTBUTEIHLHBIMHU
' yuciaamMu

L5 [TpuOmkE€HHbIE BBIUMCICHMS, TMpaBUja OKPYIJICHHUS, MPUKHAKA M OLEHKa
' pe3ynbTaTa BBIYUCICHUN
2 AnreOpandeckue BbIpaxKeHUS

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenb ¢ wnenbiM mokaszareneM. CTeNneHb C pPAlMOHAJIBHBIM ITOKa3aTelIeM.
' CBoiicTBa CTETICHU

2.3 MHorouwieHsl

24 Anrebpandeckas 1po0b

25 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHU. Hencreus c
' apuMeTHYEeCKUMHU KOPHSMHU HaTypaJIbHOM cTeneHn
3 YpaBHEHUS 1 HEPABEHCTBA

31 Lensle m npoOHO-panMoOHATBHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUH

39 [lenbie u npoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMbI UM COBOKYITHOCTH
' HEPaBEHCTB

3.3 Permienune TekCTOBBIX 3a7a4

4 YucioBble MOCIEA0BATEIbHOCTH

4.1 [TocnenoBaTeNnbHOCTH, CIIOCOOBI 3a/ITaHUS TIOCIEI0BATEILHOCTEH

4.2 Apudmernueckas U reomerpuueckas mnporpeccud. dopmyna  CIOXKHBIX
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IMPOLCHTOB

5 OyHKIMH
OyHKIUA, cnocoObl  3amanus  ¢GyHKuu. ['paduk  yHkmuu. OOmacth
OIpEeeNICHUs] 1 MHOKECTBO 3HaueHni ¢pyHkuuu. Hymu ¢pynkuuu. [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl U
MUHUMYMbI (yHKIMH. HanOonpliee M HauMeHbllee 3HaueHHE (YHKIMU Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsIMOM U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHoOroyroasHUKA
7.4 OKpy»KHOCTb U KpyT
7.5 N3mepeHne reoMeTpuIecKiX BeIMUYNH
7.6 BekTopsl Ha MII0CKOCTH
8 BeposTHOCTh B cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pacer
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* MaTtemartuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHHK; 15-¢€
u3nanue, nepepadorannoe MakapsrueB FO.H., Munatok H.I'., Hemkos K.U. u
np.; mox peaakuueit TenskoBckoro C.A. AKITMOHEpHOE OOIIECTBO

«3narenscrBo «IIpocBemenue»

Anrebpa. 8 kiacc: yue0.1s oomeoopazosat.opranuzanuii/.B. [lopodees u
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Anrebpa. 9 kmacc: yue6. 11 obieoopazosar.opranuzanuii/I'.B.[lopodees u

ap. - 5-e u3n., mepepad.  M.: IIpocsemenue, 2018. - 336 c.

METOANYECKHME MATEPHAJIBI 111 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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