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HOACHUMTEJIBHASA SAIINCKA

AnreOpa sBISE€TCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHa 00€CIeUYNBACT U3YUYCHHE APYTUX TUCUUILIINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIHUKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHHUST 00pa30BaHMsI M B MOBCEAHEBHOM XKu3HU. Pa3BuTHe y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUM M CYIIHOCTH alireOpandecKux
abcTpakiuii, coco0e OTpakeHHsI MaTeMaTUYECKONW HAYKOW SIBJICHUHN U MPOIECCOB
B NpUPOJIE U OOIIECTBE, POJM MATEMATHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
M KauyeCTB MBIIIUICHUS, HEOOXOANMBIX JIUISA aIanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHsI HAOJIOJaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOW JICHCTBHUS M BBIBOHI,
dopmynupoBath yrBepxkAcHU. OCBOEHHE Kypca anreOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUs] OOYYaloNIMXCsA: OHHM HCIOJB3YIOT JEAYKTUBHBIE H
WHIAYKTUBHBIE PacCyKIeHus, 0000IeHNe U KOHKPETU3aIuio, adCTparupoBaHue u
anaioruto. OOyuenue  anrebpe  TpeanonaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIeATEIHHOCTH OOYyYaIoOIIUXCsl, TMOATOMY CaMOCTOSTEIHHOE
penieHue 3a7a4 ABIsIeTCs peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yYEeHUS.

B crpykType mnporpammbl y4deOHOro Kypca «Anredpa» Uil OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COZEPKATEIbHO-METOANYECKHE
TuHUM: «Yucna U BEIUUCICHUD», «ANTeOpanyecKre BBIPAXKCHUN», «YPaBHEHUS U
HepaBeHCTBay, «DyHkiuny. Kaxkmgas w3 3THX coaep)kaTeabHO-METOINYECKUX
JMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHs Kypca, B3aUMOJCHCTBYS C
IPYTUMHU €ro JuHusSMU. B xome wu3yueHus ydeOHOro Kypca oOydaroniumcs
MIPUXOJUTCS JIOTUYECKUA PACCYKNaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ 3TUM B mporpaMmy ydeOHOTo Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTeMaTH4eCKOro 00pa3oBaHus U CIOCOOCTBYIOIIME OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MaremaTtuueckoro si3pika. CopepkaTenbHOM U



CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanvne muHHM «Yucaa W BBIYUCIEHUS» CIY>)KUT OCHOBOM  JJIS
JaNbHEHIIero U3yuyeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOydYarOIIMXCA
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS alTOPUTMAMU, A
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs
CBA3aHO C PAIMOHAJIBHBIMU W HPPALMOHATIBHBIMU YHUCIaMH, (POPMHUPOBAHUEM
NPEACTABICHUN O JACHUCTBUTEIIBHOM 4YHCIE. 3aBEpPUICHUE OCBOCHHS YHCIOBOU
JMHUHA OTHECEHO K cpeHeMy o01ieMy 00pa3oBaHUIO.

Copnepxanue IByX alreOpandecKkux JUHUN — « AIre0pandecKue BhIPAKCHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaroIIMXCs
MaTeMaTUYeCKOro amnmnapara, HeoOXOAUMOro JUJIsl pelleHUs 3aJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAaKTUKO-OPUEHTHUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOr0 00miero oOpa3oBaHMsl Y4Y€OHBIM MaTepuall TPYyNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHUH. Asredpa AEMOHCTPUPYET 3HAUYEHNE MATEMATUKH Kak
A3bIKA JUISI TIOCTPOCHMSI MAaTEMaTUYECKUX MOJEIEH, ONMCAHUSA IPOLIECCOB H
ABJICHUM peanpHOro Mupa. B 3amaunm oOyuyeHus airebpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUSA, HEOOXOJAMMOro, B
YacTHOCTH, MJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JIeNyKTUBHBIX paccyxaeHuid. [IpeoGpa3oBanne cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Copepxanue (pyHKIIMOHATbHO-Tpa(UUECKON JIMHUN HAlLEJICHO Ha MOJy4YeHHE
oOy4aronMMuUCs 3HaHUW O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKoW MOJeNu
JUTSL OITUCAHUSL M UCCIIE0BAHMS Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u obuectBe. M3ydyeHne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOy4aroluxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIEC, CHMBOJHMYECKHE, TpauuecKkue, BHOCUT BKJIAI B (OpPMHUpPOBAHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo ydeOHOMYy IUIaHy B 7-9 Kiaccax H3ydaeTcsi Y4EOHBIM Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CJIEAYIOIIME OCHOBHBIE pa3feibl COJAEP>KaHUS:
«Yucna W BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YPAaBHEHUS U
HEPaBEHCTBa», « DyHKUINN.

Ha u3ydenue yueOHoro kypca «Anredpa» orpoautcst 306 yacoB: B 7 kjiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HezeNIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHBIC, TIEPeXoi OT OJHON (HOpPMBI 3arucu
npobet k apyroi. [loHATHe panMOHATBPHOTO YHCIA, 3aluCh, CpPAaBHEHHE,
VOOPSAOYMBAHUE  pAllMOHANBHBIX — 4YHceld. ApumeTnueckue JEUCTBUS C
palMOHAIBHBIMYA 4MCiIamMu. PemeHue 3agad U3 peasbHOM IPAKTUKHA HA 4acTH, HA
TpoOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpEIeNeHuEe, MpeoOpa3oBaHUe
BBIPAKEHHI HA OCHOBE OIPEACIICHHUS, 3aluCh 00IpIIMX uncel. [IponeHTsl, 3anuch
MIPOLIEHTOB B BUJE ApoOU U IpoOM B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

IIpuMmeHeHue IIPU3HAKOB  JEIUMMOCTH, DPAa3jOKEHUE Ha  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanbHple  3aBUCHMMOCTH, B TOM 4YuCle T@psMas ©  oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEeHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C NIEpeMeHHOU. JlonmycTumbie
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTA MEXAY BETUUYMHAMU B BUJC
dopmynbsl. Beruucienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUs CyMM U
POU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWwIeHbl. CrenieHb MHOrowieHa. ClioxeHne, BRIUUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOMKEHMS: KBajpaT
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTM KBaaAparoB. PasnoxeHue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIuHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHHOIO
YPAaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHEeHUU. CoCTaBiI€HUE YpaBHEHUN IO
YCJIOBMIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.



JIuneiiHOe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JVHEWHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMH. PemieHue cucTeM ypaBHEHHMU
crocoboM MoACTaHOBKH. IIpuMepsl pelieHus TEKCTOBBIX 3a7ad C IOMOIIBIO
CUCTEM ypPaBHECHMIA.

DOyHKIUU

Koopaunara Touku Ha npsamon. Uucnoseie mpomMexyTku. PaccTosHue Mexay
JBYMS TOUKaMHU KOOPAUHATHOW MPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOUYKH Ha KOOPJAMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1laHHBIX (POPMYIIaMHU.
Urenune rpadukoB peanbHbIX 3aBucumocted. I[lomsarue ¢ynkuuu. I'paduk
¢ynxuuu. CoiicTBa pyHkumid. JInnelinas yukuus, e€ rpaduk. ['padux GyHkumm
y = [x|. I'padbuueckoe penieHre JIWHEHHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KNIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiit kopeHb u3 uwucia. [loHarue o0 uppanMoOHATIBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHANIBHBIX uKces. CBoicTBa apuMeTHIecKux
KBaJIpaTHBIX KOPHEN U X MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYMCJIEHUSM. JIeCTBUTEIIbHBIE YUCIIA.

CreneHsb ¢ 1ebIM MoKaszaTesieM U €€ cpoiicTBa. CTaHaapTHAS 3aMUCh YKCIa.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHus

KBamparHeii  TpéxwieH, pa3Jio)KEHUE KBAAPATHOTO TPEXUJIEHA Ha
MHOXHUTEIH.

AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JIpoOu.
CrnoxeHue, BbIUMTAHHE, YMHOXXEHHE, [ICJICHHUE alre0Opaudeckux Jpooeil.
ParmonanbHbIie BRIpOKEHUS U UX TIpeoOpa3oBaHue.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEM KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreitmme qpoOHO-paIMOHATBHBIC YPaBHEHUSI.

I'paduueckas uHTEpHpeTalMs YPAaBHEHUM C IBYMSI IEPEMEHHBIMU U CUCTEM
JIMHENHBIX ypaBHEHUW C JBYMs IIepeMEHHbIMHU. llpumepsl pemieHust cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKkuM CriocoooM.



HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM NMEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKIMNPYHKIMA

[lonsitue ¢ynkuuu. OOIacTh oONpeAesieHUs] W MHOXKECTBO 3HAaYeHUU
¢bynkuuu. CiocoObl 3a1anust QyHKIUH.

I'paduk Pynkuuu. Urenue cpoiicTB PpynHkuuu mo e€ rpaduxy. [Ipumeps
rpadukoB QpyHKINN, OTpaKaIOIIUX PEAIbHBIEC MPOIIECCHI.

OyHKIMM, OIMUCHIBAIOIINE TPSIMYI0O M OOpaTHYI0 MPOMOPIUOHAIBHBIC
3aBHCHMOCTH, UX rpaduki. OyHKIuN y = X2, y = x3, y = V4, y=|x|. T'papuueckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucua ¥ BbIYHCICHUSA

PannoHanpHbple yuClia, UppalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE APpoOH. MHOXKECTBO JEMCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIE JecATUYHbIe JpoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEI U KOOPAUHATHOM IIPSIMOM.

CpaBHeHHE [EHUCTBUTENBHBIX YHUCEN, apuMeTuyeckue MAEHCTBUS C
NENCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUpPA, JIUTEIBHOCTH IPOLECCOB B
OKPY’KaIOIEM MUPE.

[TpuOnmxE€HHOE 3HaUEHUE BEIMYUHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASALIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUM TPETbE U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMM. PemieHue TEKCTOBBIX 3adad
anredpandeckuM METOJIOM.

VYpaBHeHHne ¢ ABYMs NEepEeMEHHBIMU U ero rpaduk. Perienue cuctem IBYX
JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHMH,
OIHO M3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.



Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOW IEpeMEHHOM. PemeHne cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOM IepeMeHHON. KBajpaTHble HepaBeHCTBA.
I'paduyeckas uHTEpHpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

OyHKInnPYyHKIUH

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaboma, KOOpAHHATHI
BEPIIUHBI TapadoJbl, OCh CAMMETPUHN TapadOJIbL.

I'paduxn Gyskmmit: y =kx, y =kx + b, y = k/x, y =x3, y = Vx, y = |x| , u ux
CBONCTBA.

UucnoBele  mocinenoBaTebHOCTHYHMCI0BbIE  MOCJEI0BATEIBHOCTH U
Nnporpeccuu

[IoHsATME YMCIIOBOM MOCIEAOBATENBHOCTU. 33JaHuE IOCIIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u popmyIoit n-ro uieHa.

Apudmernueckas U reoMerpuueckas mnporpeccur. @opmysbl n-ro 4jaeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCCUii, CyMMbI NIEPBBIX 7 YICHOB.

N300pakeHre YIEHOB apU(PMETUYECKOM M T'€OMETPUYECKOM Nporpeccui
TOYKaMHA Ha KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.
CI10KHBIE TPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHUS MpPOTrpaMMbl ydyeOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCS:

1) maTpuoTryeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpECa K MPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHKECHHSIM  POCCHMCKHX
MaTeMaTUKOB M POCCUMCKOM MATEMaTUYECKOW IIKOJbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:



TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEH Ipa)KAaHUHA U peaTn3aliu ero
mpaB, TMPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOUEAYP TPakJIaHCKOTO O0IlIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKHh, OCO3HAHHMEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX NMPUHIUIIOB B AEATEIbHOCTH YUEHOTO;

3) Tpya10BO€ BOCIIMTAHUE:

YCTAaHOBKOMI Ha AaKTMBHOE Yy4YacTUE B PEIICHUM NPAKTHUYECKUX 3a1a4y
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTEMATHYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHUHM BCEW KU3HHU ISl YCHEIIHON NpoQeccHOHATbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
HOCTPOECHUEM MHAMBHUAYAIBHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHYECKOMY BOCHPUSTHIO
MaTeMaTUYECKHX OOBEKTOB, 3aJay, PELICHUH, PACCYX IACHUN, YMEHHIO BHJIEThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA

OpUEHTallUeld B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, TPUPOABI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cQepbl 4YelI0BEYEeCKOU
NEATEIbHOCTH, ITANOB €€ Pa3BUTUS W 3HAYMMOCTH JUI Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MATEMAaTHUYECKOW KyJIbTYpPOH Kak CpeICTBOM
MO3HAHUSI MHpA, OBJAJCHUEM TMPOCTEHIIMMHU HaBBIKAMU HCCIIEA0BATENbCKOM
NEeSATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpOBaHMEe KYJbTYPbl 310POBbS W
3MOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO TPUMEHATH MaTEMaTUYECKHWE 3HAHMUS B HWHTEpecax CBOETO
3I0pOBbsl, BEACHHMS  3A0POBOr0  oOpa3a JKM3HM  (3J0pOBOE  IHUTAHHUE,
COQIAaHCUPOBAHHBIM pEXUM 3aHATHUH M OTAbIXa, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcur, NpU3HAHHEM CBOETo
IpaBa Ha OIKOKY M TaKOT'o e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMel HAa MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU ISl peuieHus 3aad
B 00JacTH COXPAHHOCTH OKpY’Kalollel cpeapl, IJIaHUPOBAHUS TMOCTYNKOB U



OLIEHKM MX BO3MOXHBIX IOCJEICTBUM JIsI OKPYKAIOUIEH CpEAbl, OCO3HAHUEM
IJI00aJIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEH UX PELIEHHUS;

8) aganTanus K M3MEHAIIUMCH YCJIOBHAM COLMAIBLHOM M IPHPOIHOMI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y OPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOM NEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUWA, B TOM YHCIE
(GopMynupOBaTh UJIEH, TOHATHUS, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHUA H
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHMI KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUus U JeHCTBUA, (OPMYIMPOBATH W OLIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHBIC yqeﬁnble ﬂeﬁCTBHﬂ

ba3oBble 1ornueckue aeiicTBU:

e BBIBIIATH U XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATHN, OTHOIICHWHA MEXIy TOHITHAMH, (HOPMYIUPOBATH
ompeneneHus] TMOHATUM, YCTaHABIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(uKaIuy, OCHOBAaHUA JUIsi OOOOIIEHUS M CpPaBHEHUS, KPUTECPUU
MIPOBOIMMOTO aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUpPOBaTH MW  TPEOOPa30OBHIBATH  CYXKICHHS:
yTBEPAUTENbHBIE W OTpULIATEIbHBIC, €AMHUYHBIC, YacCTHbIE U OOIIue,
YCIIOBHBIE;

e BBIIBIATH  MAaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBOpeursi B (aKTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM  JUIA  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUNI;

e JeNaTh BHIBOJABI C HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

« pa3dupaTh JOKA3aTEIbCTBA MAaTEMATHUECKUX YTBEP)KICHUH (TIPSMBIC B OT
IIPOTHUBHOT0), MPOBOJHWTH CAMOCTOSATEIIHO HECIOXKHBIE T0Ka3aTelIbCTBa



MaTreMaTudecknx (aKTOB, BBICTpAWBATh APTYMEHTAIMIO, IPUBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBEIBATH COOCTBEHHBIC PACCYKICHHUS,;
BBIOMpATh CIOCOO pelieHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hamboyiee TMOAXOMSIIMUNA ¢ Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble nucciiegoBarTe/bCKHeE AeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUN MHCTPYMEHT MO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIbHO YCTaHaBJIMBaTh KMCKOMOE U JaHHOe, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIOXKHBIM
AKCIIEPUMEHT,  HEOOJIbIIIOE  HCCIEOBAaHWUE IO  YCTAaHOBJICHHUIO
O0COOEHHOCTEM MaTeMaTHu4ecKoro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOABI 110 pe3yJibTaTaM
MPOBEEHHOTO0 HAOJIOJEHUS, HCCIIEIOBaHus, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOYKHOE DPa3BUTHE MPOIECCA, a TAKKE BBIABUTAThH
MPEOJIOKEHUSI O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJJOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAIMH, ITaHHbIX,
HEOOXOMMBIX JIJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3MPOBaTh W HHTEPIPETUPOBATH
MH(}OpMaALUIO PAa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpATh (GOpMY MpEACTaBICHUS HMHPOPMAUUU U WUIIOCTPUPOBATH
peraemMbie 3a/ladyd  CXeMaMH, JuarpaMMaMH, WHOM Trpadukod U HX
KOMOMHAIIUSMU;

OLICHUBATh HAAEKHOCTh HMHMOPMALMK MO KPUTEPUSIM, MNPEIIOKEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE 1eHCTBUSA:

BOCIPUHUMATh U  (OPMYIHUPOBaTh CYXICHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LENISIMU OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHs B YCTHBIX M MUCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHHUS IO
XOZly pelIeHUs 3aa4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0/JIe 00CYKJI€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaE€MOM TEMBI,
npo0JieMbl, penraeMoi 3a/1a4u, BbICKa3bIBaTh UJI€U, HAIICJIEHHbIE HA MTOUCK



pElIeHMs, COIOCTaBIATh CBOUM CYXIEHHUS C CYXACHUSIMU APYTHX
YYACTHHKOB Juajnora, oOHapy>KMBaTh Pa3IMuM€ U CXOJACTBO IO3HIIMM, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAKEHUS;
OPEICTaBISATh  pEe3yJbTaThl  pEUIeHHs  3aJayd,  SKCIIEpUMEHTAa,
UCCIIEIOBaHMsI,  MPOEKTa,  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIMTOPUH;
NOHMMaTh ¥ WCIOJNb30BaThb  INPEUMYLIECTBA  KOMAHJIHOM U
UHAMBUyAJIbHOM pabOThl NpU pPELICHUH YYEOHBIX MAaTEMaTHYECKUX
3ajady;

MPUHUMATh LEJIb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPraHU3aLNI0
COBMECTHON paloThl, pacHpenenarb BUAbl padOT, J10rOBAPUBATHCH,
o0CyKIaTh MPOLIECC U pe3yNbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYMNIOBbIX QopMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBI€ IITYpMbl W JAPYTHE), BBINOIHATH CBOK YacCTh
pabOThl U KOOPAMHUPOBATH CBOU ACHCTBUS C IPYTUMU YWICHAMH KOMaH/bI,
OLICHMBATh Kadye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISITh TUIAH, AJITOPUTM DPEIICHUS 3a/1adu (UK €ro
4acTh), BBIOMpATHh CIOCOO pPEIICHUS ¢ Y4ETOM HMEIOIIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh
BApUAHTHI pEIEHUH C YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHns MaTeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MPHU PEIICHUU
3aa4d, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA AECATEIBHOCTH ITOCTABJICHHON €U U
YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHMIKEHUS WU HEJOCTHKCHUS IICIIH,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOYy4arOMUNCA TOTYYUT CIEAYIOIINC
MIPEAMETHBIE PE3YJIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

BoinonHsaTh, coyeTass yCTHbIE M TUCBMEHHbIE TPUEMBI, aprU(pMETUUYECKUE
JEUCTBUA C PAllMOHAIbHBIMU YHCIIAMH.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHUH, NPUMEHSATh Pa3zHOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIUUCICHUSI 3HAaYEHUN NPOOHBIX BBIPAKECHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OoT oAHOW (DOpPMBI 3amKUCH YKcen K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHMBATh U YIIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyTasTh YUCIA.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HaYEHUI
YHUCJIOBBIX BBIpKCHUUM. BBIMONHATE ACHCTBHUS CO CTENEHSMHM C HATypajlbHBIMU
MOKa3aTeJIIMH.

[IpuMeHATh MPU3HAKYU ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIIN HATypaJIbHBIX
YHUCEl.

Pemate npakTUKO-OPHEHTHPOBAHHBIE 33Ja4yM, CBS3aHHBIE C OTHOILIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3a7a4 C YYETOM OIPAHMYEHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEHUSs

Hcnonb3oBaTh alreOpanyeckyro TEPMHUHOJIOTHUIO U CUMBOJUKY, MPUMEHSTH
e€ B mpoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPHU 3aJaHHBIX 3HAUYCHUSIX
EPEMEHHBIX.

BoinonHATe  mpeoOpa3oBaHUs — LENOTO  BBIPAXKEHHUS B MHOTOWIEH
MPUBEIECHUEM NTOJIOOHBIX CIAra€MbIX, PACKPHITHUEM CKOOOK.

BBINONHATE yMHOXKEHHME OJIHOWJIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3/IOKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTENS, TPYHNIUPOBKU  CIIAraeMbIX,
npuMeHeHus1 (OPMYJT COKPAILIEHHOTO YMHOKEHUS.

[IpumensaTs mpeoOpa3oBaHUs MHOTOUYJICHOB IS PEUIECHUS PA3IMYHBIX 3a/1a4
13 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKH.



Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTeNsIMH JJIs
peoOpa30BaHUsI BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHsSs IpaBHIIA
nepexoa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepATs, siBiseTcs
JIM YHUCIIO KOPHEM YPaBHEHUS.

[TpumeHsTh TpapuuecKre METObI IPU PEIICHNUN JUHENHBIX YpaBHEHUM U UX
CUCTEM.

[Tonbupate mnpuMepbl Map YHUCEN, SIBISIOIIUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JIMHEWHOIO YpaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJUTH TNPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate crctemsl IByX JMHEHHBIX YPaBHEHU C ABYMs IEPEMEHHBIMH, B TOM
qucIie rpauuecKu.

CocTaBisATh M pellaTh JHUHEHMHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUH TI0 YCJIOBHUIO 33Ja4d, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33]1a4¥ NIOJy4YE€HHBIN PE3yJIbTaT.

DOYyHKIUU

N300paxaTh HA KOOPAUHATHOU MPSAMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, HUHTEPBAJIbI, 3aAIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpandeckoMm s3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIMHATaM,
CTpOUTh rpaduku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJWUYECTBO, CTOWMOCTD,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre QyHKIUMU N0 3HAYCHHIO €€ apryMEHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiM3a WH(OpManuwu,
M3BJIEKATh U UHTEPIPETUPOBATH HH(POPMALIMIO U3 TPadUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCHUMOCTEM.

K koniy o0yuenuss B 8 kiacce oOydaromuiicss MOJYYMT CJEAYIOLIME
peIMETHbIE PE3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA



Hcnonb30BaTh HadalibHbIE MPEJICTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YuCen JJIsl CPaBHEHUS, OKPYTJICHHUSI U BBIYMCICHUH, N300paKaTh NEUCTBUTEIbHbBIC
YyCJa TOYKaMU Ha KOOPJAWHATHOW MPSAMOM.

[IpumMeHATh TOHSATHE apU(METHUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIHOJL3YSd MNPU HEOOXOAUMOCTH KAJIBKYJSITOP, BBINOJIHSATH
peoOpa3oBaHusl BBIPAKECHUM, COAEPXKAIMX KBAJAPATHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBath 3amucu OOJBIIUX M MaJbIX YKCET C MOMONIBIO JECATUUHBIX
npo0eii u creneHelt yucna 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpuMeHsATh TOHSATHE CTENEHW C IEeJIbIM  I[OKa3aTelieM, BBIMOJHSITh
npeoOpa3oBaHus BHIPAXKEHUH, COAEPKAIIUX CTETICHH C LIETbIM ITOKa3aTeIeM.

BhIMONMHATE TOXIIECTBEHHBIE MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWI IEUCTBUN HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMHu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHus BRIPAKEHUM ISl pEIICHUS PAa3IUYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXXHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHBIE, KBaJpaTHbIC YPaBHEHUSI W PallMOHAJIBHBIC YpPaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMECHHBIMH.

[IpoBoauTh mpocTenIne UCCAECAOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpaduuecKuX MpecTaBlieHuil (yCTaHaBIUBaTh, UMEET
M YpaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIH HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOM (GOPMYIUPOBKM 3a7auu K €€ anredOpandeckoit
MOJENN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YypaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHsTH CBOWCTBA YMCJIOBBIX HEPABEHCTB JUIsl CPAaBHEHUSI, OIICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpadUuecKyr0 WJUTIOCTPAIIMI0 MHOXKECTBA pEIICHUM HEPaBEHCTBA, CHUCTEMBI
HEpPAaBEHCTB.

DOyHKIUU

[ToHumaTh ¥ KUCTHOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHUS), OMPENENATh 3HAYEHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (PYHKITUHU TI0 €€ rpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (YHKIIMIA BUIA:



y = k/ix, y = x2, y = x3,y = |x|, y = Vx, onucsIBath cBoiicTBa UMCIOBOIT
dbyHkIuu 110 €€ rpaduky.

K xoniy oOydeHuss B 9 KkJjacce OOy4arOmUHCA TOJTYYUT CICAYIOIINC
PEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIOPSIOYMBATH PALMOHAIBHBIE U UPPALMOHAIbHBIE YHCIIA.

Boimonusate apudmernueckue JEHCTBUS C PAlMOHAIBHBIMH YHCIIAMH,
codeTass YCTHbIE UM TIUCbMEHHBIE MPHUEMBI, BBINOJIHATH BBIYMCICHUS C
UPpALMOHAIBHBIMU YUCIAMU.

HaxoguTe 3HaueHus cTeneHed C M[EeNbIMM TOKa3aTelsiIMA M KOPHEH,
BBIYMCIIATh 3HAUEHUS YHCIIOBBIX BBIPAXKEHHI.

OKpyrasiTh JIEWCTBUTENIbHBIE YHUCIA, BBINOJIHATh MPUKHUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKECHH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEiHbIE W KBaJpaTHBIE YPAaBHEHHMs, YPABHEHUs, CBOMSIIMECS K
HUM, IPOCTEUIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemars cucrtemsl NByX JIMHEMHBIX YPAaBHEHUM C JABYMS INEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBIISCTCS JTUHEHHBIM.

Pemarb TekcTOBBIE 3alauM  anNreOpamyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHS YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUMU C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeCTaBlIeHUH (yCTaHAaBINBATh, UMEET
JY ypaBHEHUE WJIM CUCTEMA YPaBHEHUU PEIIEHUs, €CIIH UMEET, TO CKOJBKO, H
nmpouee).

Pemate NMHEWHbIE HEPABEHCTBAa, KBAJApPAaTHBIE HEPABEHCTBA, W300pa)kaThb
pEelIEHNEe HEPABEHCTB HA YMCJIOBOM IPSMOM, 3aIMCHIBATH PEIIECHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIUCHIBATh PEIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacnio3naBath (QyHKIIMM U3y4eHHBIX BHIOB. Iloka3piBaTh CcXeMaTH4ECKH

pacnoJiokeHUe Ha KOOPAUHATHOM TUIOCKOCTU TpadukoB GyHKUMN BUJA: y = kx, y



=kx+b y=kx,y=ax2 +bx+c¢,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HAYEHHH K0Y()(OUIMEHTOB, OIMCHIBATL CBOMCTBA (DYHKIIMIA.

Crpouth U n300pakaTh CXEMaTHYECKH TpaduKU KBaAPAaTUUYHBIX (YHKIUH,
OTHCHIBATh CBOWCTBA KBAaIPAaTUUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3naBathe kBagpaTHuHyO (QYHKIHUIO 1O (HopMyIie, MPUBOIUTH MPUMEPHI
KBaJPaTUYHBIX (QYHKLIUN U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Yuci0BbIe NOCI€10BATEILHOCTH U MPOrpeccuu

Pacrio3naBaTe apu(MeTHUYECKyl0 U TEOMETPUYECKYI0 TPOTPECCHH TMPH
Pa3HBIX CIOCO0aX 3a/IaHMsI.

BbIMONHATE  BBIUMCIEHUS C  HCIOJb30BaHUEM (QOpPMyNI N-TO YJIeHa
apu(pMeTUYECKON U reOMEeTPUUECKON MPOrpecCcuii, CyMMbI IIEPBBIX N YJIECHOB.

N300paxaTh wI€Hbl MOCJIEI0BAaTEIbBHOCTY TOYKAMM Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YMCIOBBIMH IOCIIEIOBATEIBLHOCTSAMU, B TOM
quCclie 337a4d U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IIUPPOBBIX
TEXHOJIOTHH).

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunyecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM

Ne n/n Kourpoabnbie IIpakTuyeckmue
MPOrpamMMbI Bcero
padoThI padoThI
| UYucna u BerumcieHus. PanonansHble ’5 |
qucia
2 Anrebpanyeckue BbIpaXKEHUS 27 1
3 VYpaBHEHUS U HEPABEHCTBA 20 1
4 Koopaunats! u rpadpuku. @yHkuuu 24 1
5 [ToBTOpeHme U 06001IeHNE 6 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



8 KUIACC

Ne n/n
MPOrpaMMbl Bcero
1 Uucna u Beruncnenus. KBaapatabie KOpHU 15
) Uwucna u Beruucienus. CTeneHp ¢ 1eabiM 7
[I0Ka3aTeleM
3 Anrebpanueckue BelpaxkeHust. KBagpaTsiii 5
TpEXWIECH
4 AnrebpanyecKue BhIPAKCHHUS. 15
Anrebpandeckas 1po0b
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15
ypaBHEHUS
6 VYpaBueHus u HepaBeHCTBA. CUCTEMBI 13
YpaBHEHUU
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12
8 Oynkiuu. OCHOBHBIE TTOHITHUS 5
9 Oyukuuu. Yucnosble QyHKINU 9
10 [ToBTOpenue n o6o01IEHNE 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

Koaun4gecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

9 KIIACC

Ne n/n

KoHnTpoJbHbie
padoThI

KoaunuecTBo yacoB

HanmeHoBaHMe pa3jeioB U TeM
NporpamMMbl Bcero

Yucna u BeruncieHus. JleiicTBUTENbHBIE

9
gucna
YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14
OJIHOU MEepPEeMEHHOM
VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14

ypaBHEHUU

KonTpoJsbHsbie
padoThI

IIpakTHYeckue
padoThI

IIpakTH4eckue
padoThI



VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
OyHKIUU

YucaoBwie IoCJIICIOBATCIbHOCTH

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Ne n/m  Tema ypoka

10

11

ITIOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

16

16

15

18

102

KoJgnuyecTBo 4acoB

Bcero
[TonsiTHE panoOHaNbHOIO YKCIA 1
Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
Apudmernueckue neiCTBUS C |
paloHaIbHBIMU YHCIAMHU
Apudmernueckue neiicTBus ¢ |
palnoHaIbHBIMU YHCIAMHU
Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
Apudmernueckue NeiCTBUS C |
paloHaIbHBIMU YHCIAMU
CpaBHeHue, ynopsi04MBaHue |
palMOHATIbHBIX YHCE
CpaBHeHue, ynopsi04MBaHue |
palMOHAIBHBIX YNCEIN
CpaBHeHue, ynops04MBaHue |
palMOHAIBHBIX YUCEI
Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1

CreneHb ¢ HaTypalIbHBIM MTOKA3aTEIEM 1

KonTposbHbie
padoThI

IIpakTH4yeckue
padoThI

JlaTa
HU3yYCHN



12

13
14
15

16

17

18

19

20

21

22

23

24

25

26

27
28
29

30

31

32

CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM

CreneHs ¢ HaTypaJlbHBIM IIOKa3aTCJIeM

CreneHb ¢ HaTypaJIbHBIM [10Ka3aTEIEM
Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,
MPOLICHTHI U3 PeaTbHOU MPAKTUKU
Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU
Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU
Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
[IpusHaku genMMOCTH, Pa3IoKEeHUs HA
MHOXHUTEIN HATYPAIbHBIX YHCEl
[Ipu3Haku qeIMMOCTH, Pa3JIOKEHUS Ha
MHOXHUTEIHN HATYPaJIbHBIX YHCEIl
Peanbnbie 3aBucumoctu. [pamasa u
oOpaTHas IPOMOPIMOHAITBHOCTH
Peanbnsbie 3aBucumoctu. [pamasa u
oOparHas MPOIOPIUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
oOparHas MPOIOPIUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPLIHUOHAIEHOCTH
KonTponbHas pabota mo Teme
"PanimoHanbpHbIE yncia'

BykBeHHBIE BbIpaKeHUs

DopMyiibl

DopMyiibl

Ilepemennsle. [lonycTrMble 3HAYECHHUS
MIEPEMEHHBIX

[IpeobpazoBanre OyKBEHHBIX
BBIpAXEHUI, pacCKpbITHE CKOOOK U
MPUBEICHNE NTOJIOOHBIX ClIaraeMbIX
IIpeoOpa3oBanue OyKBEHHBIX
BBIpQ)XEHUH, pacKphITHE CKOOOK U
MpUBEJCHUE TOJOOHBIX ClIaraeéMbIX
ITpeoOpa3oBanue OyKBEHHBIX
BBIpQ)XEHUH, pacKphITHE CKOOOK U



33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51
52

MIpUBEICHNE OIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
BBIPQXXEHUI, paCKPBITHE CKOOOK U
MPUBECHHUE TOJOOHBIX ClIaraeMbIX
CBolicTBa CTENEHU C HATYPAJIbHBIM
rokaszaresem

CBolicTBa CTENEHU C HATYPAJIbHBIM
MoKa3areieM

CBolicTBa CTENEHU C HATYPaJIbHbIM
MoKa3areieM

MuorouieHsl

Muoro4ieHsl

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC
MHOI'O4JICHOB
CJ'IO)KGHI/IG, BbBIYUTAHUC, YMHOKCHHUC
MHOI'O4JICHOB
CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOKCHHUC
MHOI'O4JICHOB
CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC
MHOT'O4JICHOB

@opMyIbl COKPAIIEHHOTO YMHOXKEHUS
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS
@opMyIbl COKPAIIEHHOTO YMHOXKEHUS

cDOpMy.]'H:I COKpaH_[éHHOFO YMHOXCHUA

Pazosxkenne MHOTOYJIICHOB Ha
MHOXUTCIIN
Pasosxkenne MHOTOYJICHOB Ha
MHOXUTCIIN
Pasosxkenne MHOTOYJICHOB Ha
MHOKHTEIIH
Pasnosxenne MHOTOYJIECHOB Ha
MHOKHUTEIIH
KonTpomnpHas pabota mo Teme



53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70
71

"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHMe, IpaBuiIa npeoOpa3oBaHUs
YPaBHEHHUs], PABHOCUIBHOCTD
YpaBHEHUH

JIuHeitHOE ypaBHEHUE C OJHOU
IIEPEMEHHOM, pPEIIEHUE JTMHENHBIX
YpaBHEHUH

JIuHeitHOe ypaBHEHUE C OJJHOM
MEPEMEHHOM, PEIICHUE TUHEUHBIX
ypaBHEHUU

JIuHeitHOe ypaBHEHUE C OJJHOM
IIEPEMEHHOM, PEIEHNE JTMHENHBIX
YpaBHEHUU

Pemenne 3amau ¢ noMompro
YpaBHEHUU

Pemenue 3ana4 ¢ momMoupko
ypaBHEHUH

Pemenue 3ana4 ¢ momMoupko
ypaBHEHUH

Pemenne 3amau ¢ nomMompro
YpaBHEHUU

JIuneliHOE ypaBHEHHE C IBYMS
MIEPEMEHHBIMH U €ro rpaduk
JInneliHOE ypaBHEHHE C JIBYMS
MEPEMEHHBIMH U €ro rpaduk

Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU

Cucrema 1ByX JTUHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Cucrema 1ByX JTUHEHHBIX YpaBHEHHI ¢
JBYMsI IEPEMEHHBIMU

Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU

Pemenue cucrem ypaBHEHUN
Pemenue cucrem ypaBHEHUN

Pemrenne cucreM ypaBHeHUN

Pemenue cucrem ypaBHEHUN
Pemenue cucrem ypaBHEHUN



72

73

74
75
76

77

78

79

80

81

82

83

84

85
86
87

88

89

90

91

92
93

Kontponbhas pabota mo teme
"JIuneitnpie ypaBHEeHUS"

Koopaunara Touky Ha mpsmMoit

YucnoBble IPOMEKYTKH

YucoBble IPOMEKYTKH

Paccrosinrie Mexay AByMs TOUKaMH
KOOPJMHATHOM MPSIMOi

Paccrosinrie Mexay AByMs TOUKaMH
KOOPJMHATHOU MPSIMOi
[IpsiMmoyronbHas cucTeMa KOOpIMHAT
Ha MJIOCKOCTH

[IpsimoyronbHas cucTeMa KOOpIMHAT
Ha MJIOCKOCTH

[Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu

[Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu

[Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

Urenue rpadiKoB peaibHBIX
3aBUCUMOCTEN

Urenue rpadukoB peaibHBIX
3aBUCUMOCTEN

[Tonstue pyHkunn
I'paduk pynkumn

CaoiicTBa pyHKIUI
CaoiicTBa pyHKIUI
Jluneitnas GpyHkuus

Jluneitnas GpyHkuus

[TocTpoenue rpaduka TuHEHHOMN

byHKIIUN

ITocTpoenue rpaduka TUHEHHOM
byHKIIUU

I'paduk pynkumm y =[x|



94 I'paduk pyakmmm y =[x|
KonTponbnas pabora no teme
95 "Koopaunats! u rpapuku. Oynkuuu" /
Bcepoccuiickas mpoBepouHas paboTa
96 HToroBast KOHTpOJIbHAs paboTa /
Bcepoccuiickas mpoBepouHas paboTa
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB Kypca 7 Kiacca, 00001ieHme
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
98 METOJOB Kypca 7 Kjacca, 00001eHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOOB Kypca 7 Kjacca, 00001eHue
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOJIOB Kypca 7 kiacca, 00001eHue
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
101 METOIOB Kypca 7 Kjacca, 00001eHue
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

8 KUIACC

Nen/m  Tema ypoka

1 KBanpaTHblii KOpeHb U3 yHMCIIa

2 [Tonatue 06 UpparOHAIIEHOM YHCIIe

JlecsiTuuHble TPUOTMKEHUS
HMPPALMOHAIIBHBIX YHCET
4 JlecsiTuuHble TPUOTUKEHUS

102

KoJsnuyecTBo 4acoB

Bcero

KoHnTtpoJubHbie
padoTbI

IIpakTHYeckue
padoThI

JlaTa
HU3yYeHMN



O o0 N N W

11

12

13

14

15

16

17

18

19

20

21

22

UppaLMOHAIIBHBIX YHCET
JleiicTBUTEIbHBIC YKCTIA
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
CpaBHeHME IEUCTBUTEIIBHBIX YHCEI
Apudmerndyeckuil KBaJpaTHBIN
KOpEHb

VYpaBHeHue Buia x> = a
CaoiicTBa apupMETHICCKUX
KBaJIpaTHBIX KOpHEH

CaoiicTBa apuPpMETHICCKUX
KBaJIpaTHBIX KOpHEH
[TpeoOpazoBaHUe YHCTOBBIX
BBIPAYKEHHI, COJIEPKAILNX
KBaJpaTHbIC KOPHU
[IpeoOpa3oBaHUe YHCITOBBIX
BBIpXKEHUH, COIepKaAIIUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3oBaHre YHCTOBBIX
BBIpXKEHUH, COIepKAIIUX
KBaJpaTHbIC KOPHU
[Ipeobpa3oBaHUe YHCTOBBIX
BBIPAYKEHHI, COJIEPKAILUX
KBaJpaTHbIE KOPHU

Crermens ¢ IOCJIBIM ITIOKAa3aTcjIEM

CrannmapTHas 3anuch yncia. Pazmepst
00BEKTOB OKpY’Karolero Mupa (ot
3JI€MEHTapHBIX YaCTHUII JI0
KOCMHYECKHX 00BEKTOB),
JUIUTEIIBHOCTD MTPOLIECCOB B
OKpY’KalollleM MHUpE

CBolicTBa CTEIICHH C LIEJIBIM
IOKa3aTrelieM

CBoiicTBa CTEICHH C MEIBIM
IOKa3aTeyieM

CBoiicTBa CTEICHH C MEIBIM
IIOKa3aTelieM

CBOICTBA CTEIICHU C LICIBIM
IIOKa3aTelieM

CBOIiCTBA CTENEHU C IETBIM



23
24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41
42

MOoKa3areieM

KBanpatublii TpéxuiieH

KBanpatublii TpéxuiieH

PasnosxeHnne kBagpaTHOro TpéxusieHa
Ha MHOXUTENN

PasnosxeHnne kBagpaTHOro TpéxusieHa
Ha MHOXUTENN

KonTponbhas paboTa no Temam
"KBanparusie kopau. CTeneHu.
KBanpatubiii TpexuieH"

Anrebpanueckas 1poob

JlomycTumble 3HaYeHHsI IEPEMEHHbIX,
BXOJALINX B aJIreOpanyecKue
BBIPAKCHUS

JlonmycTHMBIe 3HAYCHHS IEPEMEHHBIX,
BXOJIAIINX B alreOpandecKkue
BBIpKECHUS

OcHOBHOE CBOMCTBO aJiredpandecKkon
npodu

Cokpaitenue apo0eit
Coxpatienue apobeit

Cokpaienue apooei

CrnoxeHue, BBIUUTaHUE, YMHOXKEHHE
U JIeJIeHne anreopandeckux Jipooei
CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE
U AefieHue anredpanyeckux apooei
CrnoxxeHue, BBIYUTAaHNUE, YMHOKEHUE
U AenieHue anredpanyeckux apooei
CrnoxeHue, BBIYUTaHUE, YMHOKEHHE
U JIeJIeHne anredpandeckux Jipooei
IIpeoOpa3oBanue BBIpAKEHHIH,
coJiepKalux anredpandeckue Apoou
[IpeobOpazoBanHme BRIpAXKEHUH,
coJiepKalmx aaredopandeckue 1poou
[IpeobOpazoBaHme BBIpaKEHUMH,
coJiepKalmx aaredpandeckue apoou
KonTponbhas pabora no teme



43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

"Anrebpanueckast 1poOp"

KBanpatHoe ypaBHeHHE
Henonnoe kBagparHoe ypaBHEHUE

Henonnoe kBagpaTHOE ypaBHEHHE

dopMya KOpHEW KBaIpaTHOIO
ypaBHEHUs
®opMyna KOpHEW KBaIpaTHOIO
ypaBHEHUs
dopmyiia KOpHEH KBaJIpaTHOIO
YpaBHEHUs

Teopema Buera

Teopema Buera

Pemenue ypaBHeHumil, CBOOAIIUXCA K
KBaJPaTHBIM

Pemenue ypaBHeHMi, CBOIAIIUXCA K
KBaJpaTHBIM

[Ipocreiimme 1poOHO-paIMOHAILHBIE
ypaBHEHUS

[Tpocreiime ApoOHO-paLlMOHATIbHbIE
YpaBHEHUS

Pemnrenue TeKCTOBBIX 3a7a4 C
ITOMOIIBIO KBA/IPATHBIX YPABHEHUHN
Pemrenue TeKCTOBBIX 3a7a4 C
IOMOIIBIO KBaJAPaTHBIX YPAaBHEHUN
KonrtponsHas pabora no Teme
"KBanpaTHsle ypaBHeHuUs"

JInneniHOE ypaBHEHHUE C JBYMS
MEPEMEHHBIMHU, €ro IpaduK, IpUMEPbI
peLIeHusl YpaBHEHMM B LENBIX YACIAX
JIuHeitHOE ypaBHEHUE C IBYMS
MEPEMEHHBIMH, €ro rpaduK, IpUMepbl
peLIeHUs YPaBHEHUM B LENIBIX YACIIAX
JInneniHOE ypaBHEHHUE C JBYMS
MIEPEMEHHBIMH, €ro rpaduk, mpuMepbl
peLICHUs YPaBHEHUM B LENBIX YHCIIAX
Pemrenue cucreM IByX JIMHEWHBIX



62

63

64

65

66

67

68

69

70

71

72
73
74

75

76

77

78

YPaBHEHHH C ABYMs [IEPEMEHHBIMU
Pewrenue cucreM qByX JIMHEWHBIX
YPaBHEHHH € ABYMs [IEPEMEHHBIMU
Pemenne cucreM qByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU
[Ipumepsl perieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETAIIS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMHU
I'paduueckas uHTEpIpeTALUL
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4 ¢
ITIOMOILBIO CUCTEM YPAaBHEHUI
Pemenne TekcTOBBIX 3a1a4 ¢
ITIOMOIIBIO CUCTEM YPABHEHMI
Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
UucoBble HEPABEHCTBA U UX
CBOMCTBA

UucioBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN
JInneliHble HEpABEHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
JInneliHbIe HEPABEHCTBA C OJJHOMN
[IEPEMEHHON U UX pELICHUE
JInneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHON U UX pELICHUE
CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U MX PELICHHE
CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U MX PELICHHE



79

80

81

82

83

84

85
86

87

88

&9

90

91
92

93

94

95

96

97

CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE
N3o0pakeHue penieHus TMHEHHOTO
HEpPaBEHCTBA U UX CUCTEM Ha
YUCIJIOBOM MPSMOU

N3o00paxeHune penieHus THHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha
YUCJIOBOM MPSAMOU

KonTponbnas pabora no remam
"HepaBencrBa. CucteMbl ypaBHEHUI"

[Tonarue GpyHKIUU

OO6nacTh onpeneaeHus] © MHOKECTBO
3HaYEHUHN PYHKIIUH

CrniocoOsl 3a1anus GyHKIUN

I'padux pyHKIIHN

CaoiicTBa QyHKIINH, UX OTOOpaKEHUE
Ha rpaduke

Urenue u noctpoeHue rpadukoB
byHKIUH

[Tpumepst rpadukoB GyHKITHIHA,
OTPAXKAOIIUX peaTbHbIE MPOIECChHI
OYHKIMH, OTIUCHIBAIOINE MPAMYIO U
00paTHYIO TPOMOPIIMOHATIEHBIE
3aBUCUMOCTH, UX TpaduKu
['unepbona

I'unepGona

I'paduk pynkumu y = x?

Oyukunn y =x2, y =x%, y = VX, y = [x;
rpaduueckoe pereHre ypaBHeHU U
CUCTEM ypaBHEHUI

[ToBTOpEHNE OCHOBHBIX MOHITHAN H
METOJI0B KypCOB 7 U 8 KJIacCOB,
o0o0menune 3Hanui / Beepoccuiickas
poBepoyHas paboTa

HToroBast KOHTpOJIbHAs paboTa /
Bcepoccuiickas npoBepouHas paboTta
IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,



98

99

100

101

102

000011IcHIE 3HAHNHI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJI0B KypcoB 7 U 8 KJIacCoB,
0000111eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHHE 3HAHNHI

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
0000111eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

9 KIIACC

Ne

n/n

Tema ypoka

PannoHanbpHbIC Yncha,
UPPALMOHAJIBHBIC YHCIIA, KOHEYHBIE U
OeCKOHEUHbIE IeCATHYHBIE IPOOH
MHO0XK€ECTBO IEHCTBUTEIIBHBIX YHCEIT;
JICHCTBUTEIIbHBIE YHCIIA KAK
OeCKOHEUYHBIE JECSITUUHBIE JPOOH
B3auMHO 0IHO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JCHCTBUTEIBHBIX
YKCEJI U MHOXXECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUECKre NeHCTBUS C
JIEHCTBUTEIIbHBIMU YU CIIAMH
[TpubmmkE€HHOE 3HAUEHUE BEJIUYUHBL,
TOYHOCTb MPUOINKEHUS

102

KoaunuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

JlaTa
HU3yYeHMN



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
25

OkpyrieHue uucen

OkpyrieHue uncen

IIpuknaka 1 OLEHKa pe3yJbTaTOB
BBIYMCIICHHUI

[Ipukuaka u OLleHKa pe3yIbTaTOB
BBIYMCIICHUI

JInneiinoe ypaBHeHue. Pemenne
YpaBHEHUH, CBOAAIIMXCS K JIMHEMHBIM
JIuneitnoe ypaBHenue. Pemenue
YpaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM
KBanpatHoe ypaBHeHnue. Penienne
YpaBHEHUH, CBOJALLINXCS K
KBaIPaTHBIM

KBagparHoe ypaBHeHue. Pemienne
YpaBHEHUH, CBOJAIINXCS K
KBaJPaTHBIM

BI/IKBaI[paTHBIC YpaBHCHUA

BI/IKBaI[paTHBIC YpaBHCHUA

IIpumepsl perieHus ypaBHEHUN
TPEThEN U YETBEPTOM CTENEHEN
Pa3JIOKEHUEM HA MHOKUTEIIN
IIpumepsl perieHns ypaBHEHUN
TPEThEN U YETBEPTOH CTENIEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
Pemenue 1poOHO-paniMoHaIbHBIX
yYpaBHEHUU

Pemenne npoOHO-panoHaIbHBIX
ypaBHEHUU

Pemrenne TekCTOBBIX 3a/1a4
anreOpanvdecKuM MeTOJ0M
Pemenue TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
Pelienne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOJIOM
KonTponbhas pabota no teme
"VYpaBHEHHUs ¢ OAHOU NTepeMeHHON "
VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMHU U
ero rpaduk

YpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U



26

27

28

29

30

31

32

33

34

35

36

37
38
39

40

41

42

43

ero rpadguk

CucremMa JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ PEIICHUE
Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellIeHUE
Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellIeHUE
CucremMa JIByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ PEIICHNE
Peuienune cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOM CTEIEHU

Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU

Penienue cuctem IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOU CTENEHU

Pewienue cucrem 1ByX ypaBHEHUN,
OJIHO U3 KOTOPBIX JIMHEIHOE, a pyroe
— BTOpPOH CTEIIEHU

['padmueckas uHTEpIpETALUS CUCTEMbI
YpaBHEHHUH C ABYMsI IEPEMEHHBIMU
Pemrenne TekCTOBBIX 3a/1a4
anreOpanyeckuM crnocodom

Pemenne TekcTOBBIX 3a1a4
areOpanyeckumM crocooom
Konrponbnas pabora no reme
"CucreMsl ypaBHEeHUH"

HucnoBsle HEPABEHCTBA U UX CBOMCTBA

YucnoBbie HCPAaBCHCTBA U UX CBOMCTBA

JInHeliHbIe HEPABEHCTBA C OJJHON
MIEPEMEHHOM U MX PEIICHHE
JIvHeitHbIe HEpaBEHCTBA C OHOM
MIEPEMEHHOM U MX PEIICHHE
JIuneliHbIe HEPABEHCTBA C OJJHON
[IEPEMEHHOM U UX PEILCHUE
CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILECHUE



44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

CucreMbl TUHEUHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U UX PElICHUE
CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILICHUE
KBanpaTHbie HEpaBeHCTBA U UX
pelieHne

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

KBanparHbie HepaBeHCTBA U MX
pelieHue

KBanparHbie HepaBeHCTBA U HX
pelieHue

KBanpaTHbie HEpaBeHCTBA U UX
pelieHue

['paduueckas uHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU

['padmyeckas uHTEpHIpETALUS
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMA

KonTponbHas padota no teme
"Hepasenctpa"

KBanparuunas ¢pyHkius, e€ rpaduk u
CBOMCTBA

KBanpatuunas QyHkius, e€ rpaduk u
CBOMCTBA

KBanpatuunas QyHkius, e€ rpaduk u
CBOMCTBA

[Tapabomna, KOOpAUHATHI BEPITUHBI
napaboJibl, 0Cb CHMMETPHUH apadoIIbl
[Tapabomna, KOOpAUHATHI BEPITUHBI
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl
[Tapabona, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl
[Tapabona, KOOpAUHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHH 1MapadoIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl
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64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

I'paduku dynakmwmii: y = kx, y =kx + b,
y=k/x, y=x°, y=vX, y=IX|

I'padpuku pynkowmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|

I'paduxn pynxmmii: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|

I'paduxn pynxmmii: y =kx, y =kx + b,
y=k/x, y=X°, y=vX, y=IX|

I'paduku dynknmii: y = kx, y =kx + b,
y=k/x, y=x°, y=vX, y=IX|

I'padpuku dynakwmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=|x|

KonTponbHast pabota no teme
"OyarIun"

ITonsTHE YKCIIOBOM
[0CJIEI0BATEIbHOCTH

3agaHue N0CIe0BaTeIbHOCTH
peKyppeHTHO# dopmymnoit u hopmynoit
N-ro 4jaeHa

Apudmernueckast 1 reoMeTpuyecKas
POTPEeCcCUu

Apudmernueckasi 1 reoMeTpUyecKas
IPOTPECCUH

@opMyIIbI N-TO YIECHA
apu(MeTHYECKON U TeOMeTPUIECKOH
Iporpeccuii, CyMMBbI NIEPBBIX N YICHOB
dopMyIibl N-ro 4ieHa
apu(MeTHUECKONW U TeOMeTPUIECKOM
IPOTPECCHi, CYMMBI TIEPBBIX N YWICHOB
@opMyIIBI N-TO YIECHA
apu(pMeTUYECKO U reOMeTpUUECKOI
MPOTPECCHH, CYMMBI TTIEPBBIX N YWICHOB
®opmyIibl N-ro 4ieHa
apru(MeTHYECKON U TeOMETPUIECKOI
IpOrpeccuii, CyMMBbI IIEPBBIX N YIECHOB
@opmyIibl N-ro 4ieHa
apu(pMeTUYECKO U reoMeTpUUECKOi
MPOTPECCHi, CYMMBI TTEPBBIX N YWICHOB
N3o0pakeHne 4aeHOB
apu(pMeTUYECKON U reoOMeTpUUECKOI



80

81
82

83

84

85

86

87

88

89

90

91

92

MPOTpeCCHil TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH
H300paxeHue 4ieHoB
apuQMETHUECKON U TEOMETPHUECKOM
IIPOrpECCUM TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH

JIMHENHBIN U SKCIIOHEHIMAJIBHBIA POCT

CrnoxHBIC ITPOLCHTEI

CrnoxHBIC ITPOLCHTEI

Konrponbnas padora no reme
"UucIioBbIC IIOCIEIOBATCIEHOCTH"
[ToBTOpeHME, 0000MIEeHUE 1
CHCTEeMAaTu3alys 3HaHUH. 3aIIkCh,
CpaBHEHHUE, ACHCTBUSA C
JIENCTBUTEIbHBIMH YHCIAMH, YHCI0BAs
npsiMast

[ToBTOpEHME, 0000IICHUE 1
cucreMaru3anus 3HaHui. [IponeHTsI,
OTHONICHHUS, TTPOTIOPITUN
[ToBTOpeHmE, 0000MEeHUE 1
cucremaru3anus 3HaHui. OKpyTriIeHHe,
npuOIMKEeHUE, OLEHKa

[ToBTOpenue, 06001IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apHU(PMETHUECKUM
CII0coO0M

[ToBTOpenue, 0600IIEHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a4 apUPMETHUCSCKAM
crocooom

[ToBTOpenue, 060061IeHUE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHU(PMETHUESCKUM
CII0CO00M

[ToBTOpenwue, 0600IIEHNE 1
CHCTEeMAaTH3aIus 3HaHUHA.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHHH, TOMMYCTHMBIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHUE U
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94

95

96

97

98

99

100

101
102

cUCTEMaTU3alus 3HaHUM.
[IpeoOpa3zoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMBIC 3HAYCHHS
[ToBTOpeHme, 006001IeHUE 1
crucTeMaTu3alurs 3HaHH.
[TpeoOpazoBaHue anredpandecKux
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1
cUCTeMaTH3aIHs 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPKEHUH, JOMyCTUMbIC 3HAYCHHS
[ToBTOpeHue, 006001IIeHUE 1
cucremaTusauus 3HaHuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKUIMMA

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTH3anus 3HaHui. OyHKIIK:
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKIMi

[ToBTOpeHME, 0000MIECHUE 1
cucremaTusauus 3HaHuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpenue, 0600IIEHUE U
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIMI

[ToBTOpenwue, 060061IeHUE U
cucreMaTtuzaius 3Hanui. ['padudeckoe
pelIeHne ypaBHEHUH U UX CUCTEM
[ToBTOpenue, 0600IIEHUE U
cucreMaTtuzaius 3Hanui. ['paduaeckoe
peleHre ypaBHEHUH 1 UX CUCTEM
HToroBast KOHTpONbHAs paboTa
O0o01IeHne U cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TPOI'PAMMOBI

7 KIIACC

Kon
NpoBepPsieMOro

pe3yJabTara
1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOMH
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
Yucna u BBIYUCICHUS

BoimonusATe,  codyeras ~ yCTHbIE M TUCBMEHHBIE  MPHEMBI,
apu(pMeTHIECKUe JEHCTBUS C pAllMOHATILHBIMHU YUCIIAMH

Haxonuth 3HAUCHUS YHCIIOBBIX BBIpQ)KEHUH, MIPUMEHSITh
pa3sHooOpa3HbIe CIIOCOObI M MPUEMBI BBIYUCICHUS 3HAYCHUN JIPOOHBIX
BBIpXXEHUH, CO/IepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH
[lepexonute OT oOnHOH  (oOpMBI  3amuUcu  4YMCEd K  Jpyroi
(mpeoOpa3oBbIBaTh  JCCATHUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO 1poOb)

CpaBHUBaTh U YIOPSAJOYMBATh PAllMOHAJIbHbIE YUCIIA

OxpyrysTh uncia

BrBIMOMHATE TPUKUIKY W OIEHKY pe3ysbTaTa BBIUMCICHUM, OICHKY
3HAQUYEHHI YUCIOBBIX BBIPAXKEHUN. BBINOMHATH NEHCTBHS CO CTENEHSIMU
C HaTypaJbHBIMU MTOKA3aTEIIMU

[IpuMeHATh TNpU3HAKA JENMMOCTH, PAa3j0KEHHE Ha MHOXKUTEIN
HaTypaJbHBIX YHUCEIT

Pemlath  mpakTUKO-OPUEHTHPOBAHHBIE  3aJauyd,  CBA3aHHbIE C
OTHOIIEHUEM BEJIMYHH, PONOPIHOHAIBHOCTHIO BETUYHH, NTPOLIEHTAMHU,
WHTEPIPETUPOBATh  pe3yJbTaThl  pEIIEHUS 3aJa4y C  Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOHEKTOB
AnreOpanueckre BbIpaKeHHUs

Hcnonp3oBarh  anreOpandyeckyr0 TEPMHUHOJOTHUIO U  CHUMBOJIUKY,

MPUMCHATDH e€ B mponecce OCBOCHUA yLIC6HOFO MaTepuaia



2.2

2.3

24

2.5

2.6

2.7

3.1

3.2

33

34

3.5

3.6

4.1

HaxonuTh 3HaueHus: OyKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYCHHUSIX
IIEPEMEHHBIX

BeimonHATe mpeoOpazoBaHMs IENOTO0  BBIPAKEHUS B  MHOTOWIECH
IIPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PaCKphITHEM CKOOOK

BBINONMHATE YMHOXKEHHE OJHOWIEHA Ha MHOIOYIEH M MHOIOYJIEHA Ha
MHOI'OWIEH, INPUMEHATh (GOpPMYyNbl KBaJpaTa CyMMbl M KBajpara
pa3HOCTH

OcyIecTBIATh Pa3a0KEHUE MHOINOWICHOB HA MHOXHUTEIN C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHUTENS, TPYIIUPOBKU CIaraeMablXx,
IpUMEHEHUs (POPMYJIT COKPALIEHHOTO YMHOXKEHUS

[IpumensTh npeoOpa3oBaHUS MHOTOYJICHOB JJISl PEILEHUs Pa3iIMYHbIX
3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PeallbHON IPAKTUKU
Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU MTOKA3ATEIAMU IS
peoOpa3oBaHus BBIPAKEHUN

YpaBHEHHUsI U HEPABEHCTBA

Pemarp JsMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IpPUMEHSA
IIpaBUjIa Iepexoqa OT MCXOAHOIO YPaBHEHHs K PaBHOCWIBHOMY €MY.
IIpoBepsTh, SIBISETCA 1M YUCIIO KOPHEM ypaBHEHUS

[IpumensTh Tpaduueckre METOABI IPHU PELUICHUH JIMHEHHBIX YpaBHEHUN
U UX CUCTEM

[TonOupats mpuMepsl map 4uces, SBISIOIUXCS PEeLICHUEM JMHEWHHOTO
YPaBHEHUS C ABYMs IIEPEMEHHBIMU

CtpouTh B KOOPJAMHATHOW IIOCKOCTH IpapUK JTUHEHHOrO ypaBHEHUS C
IBYMsI TE€PEMEHHBIMH; MOJb3YsCh TpaUKOM, HPUBOAUTH IMPHUMEPHI
peuieHusl ypaBHEHUS

Pemrate cucTteMsl ABYX JIMHEWHBIX YPaBHEHUU C JBYMs IE€PEMEHHBIMU,
B TOM YHCJI€ TpaPUIECKH

CocraBnaTh U pemiarh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JMHEWHBIX
YPaBHEHUH IO YCIOBUIO 33Ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 334y I10Jy4YEHHBIN pe3yabTar

Koopaunats! u rpapuku. OyHkunu

N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIIHE

3aaHHBIM KOOpJAWHaTaM, JIy4Hd, OTPE3KHU, HHTCPBAJIbLI, 3allMCbIBATH



4.2

4.3

4.4

4.5

4.6

8 KUIACC

Koxa
NMPOBEPAEMOro

pe3yJibTaTa
1

1.1

1.2

1.3

2.1

YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe

OTtmeuaTh B KOOPIMHATHOW IIJIOCKOCTH TOYKHM MO  33JaHHBIM
KOOpAMHATaM

Ctpouth rpaduku JUHEHHBIX QyHKIHH. CTpouTh rpaduKk GyHKIUN y =
i

OnuceiBaTh C MOMOUIbIO (YHKIMIA H3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU: CKOPOCTh, BpPEMS, pAcCTOSHHE, IEHY, KOJHYECTBO,
CTOUMOCTb, ITPOU3BOIUTENILHOCTD, BpeMsi, 00bEM padOThI

HaxoauTs 3HaueHune (yHKIMK 1O 3HAYCHUIO €€ apryMeHTa

[lonumars rpaduueckuii  crmoco0 MpenCTaBICHHUS U aHajIu3a
uHbOpMAlNY, W3BJIEKATh W WHTEPHPETHPOBATH HHPOPMALUIO U3

rpadUKOB peallbHBIX MPOLIECCOB U 3aBUCUMOCTE

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPAMMbI OCHOBHOT0 00111er0 00pa30BaHus
Yucia 1 BIYUCICHUS

Hcnons3oBath HayaJIbHbIE MpeACTaBICHUS 0 MHOECTBE
JEHCTBUTENBHBIX YHCEI NI CPABHEHHS, OKPYIJICHUS U BBIUUCICHUN,
n300pakaTh JIEHCTBUTENbHbIE YHCIA TOYKAMH Ha KOOPIUHATHOMN
psAMON

[TpumensTh OHSITHE apU(YMETHIECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHM, HCIOJIb3Ysl TPU HEOOXOIMMOCTH KaIbKYISITOP,
BBITIONHATh MPEOOpa30BaHMs BBIPAKEHUHM, COJIEpIKALIUX KBaJpaTHBIE
KOpHH, UCIIOJIb3ysl CBOMCTBA KOPHEMN

Hcnonp3oBarth 3amucu OOJBIIMX W MallbIX YHCET C TOMOIIBIO
JECATUYHBIX Opo0ei u cTeneHei uncna 10

AnreOpanueckre BbIpaxKeHHUs

[IpuMeHATh TOHSATHE CTENEHH C IIeJIbIM TI0Ka3aTelieM, BBITIOJHSTH
MpeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTEMNEHH C  IIeNIbIM

IIOKa3aTejiIeM



2.2

2.3

24

3.1

3.2

33

34

4.1

4.2

BBIMONHATE ~ TOXIECTBEHHBIE  NPEOOpa3OBaHMS  PALMOHAIBHBIX
BBIDXCHUI HA OCHOBE IPaBMJ [JEHUCTBUM HAJ MHOTOYWICHAMH M
anreOpandecKuMu ApoOsSIMH

PackiiagpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIIN

[TpumensaTh NpeoOpa3oBaHUsl BBIPAKCHUN IS PEIICHHS Pa3IUYHBIX
3a/1a4 U3 MATEMaTUKH, CMEKHBIX IIPEAMETOB, U3 peallbHON IIPAKTUKU
YpaBHEHHUs U HEPABEHCTBA

Pemarp nMHeElHBIE, KBaJpaTHBIE YPAaBHCHMS U  palMOHAJIbHbBIE
YPaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JIBYX YpPaBHEHHH C JBYMs
IIEPEMEHHBIMU

[IpoBoauTh IpOCTEHIINE HCCIEIOBAHHUS YPAaBHEHUM M CUCTEM
YpaBHEHUH, B TOM UHUCJIE C IPUMEHEHUEM IrpauuecKUX MpeAcTaBICHUI
(ycTaHaBnuBaTh, HMMEET JIM YpPAaBHEHUE WM CHUCTEMa YpaBHEHHM
peLLeHH s, €CIIU UIMEET, TO CKOJIBKO, U IIpoyee)

[lepexomute oOT cinoBecHOW  (GOPMYIMPOBKM  3amauu K €€
areOpanyeckoil MOJIENM C TOMOIIbI0 COCTaBJICHUS YpPAaBHEHHs WU
CUCTEMbI YpaBHEHUI, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M [TOJIyYE€HHBIN pe3yJIbTar

[IpuMmeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelarh JMHENHHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M MX CHCTEMBI,
naBaThb  IpaUuecKyl0  WUIIOCTpPAllMI0  MHOXKECTBA  PELIeHUI
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIUU

[loHuMaTh W HCHONB30BaTh (YHKIHMOHAJIBHBIE TMOHATUS M S3BIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAuUEHUs), OIpEAesaTh 3HAYCHHUE
(GYHKIMU 110 3HAYEHUIO apryMEHTa, ONpeAessITh CBOWCTBA (DYHKIIMU 110
e€ rpaduxy

Ctpoutb rpaduku 3J€MEHTapHBIX QYHKIUH BUJA:
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Koxa
NMPOBEPAEMOro

pe3yJabTara
1

1.1

1.2

1.3

1.4

2.1

2.2

2.3

24

kix
, Y =X% y = X, y = [X|, onmHChIBaTh CBOIMCTBA YMCIOBOW (PYHKIMH 1O €&

rpaduxy

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUA

Yucna ¥ BBIYUCIICHUS

CpaBHUBaTh M YHNOPSAOYMBATH pAalMOHAJIbHBIE M HPpPALMOHAJIbHBIE
yucia

Beimonuate apudmMerrueckue AEHCTBHS ¢ pallMOHAIbHBIMU YHCIAMH,
coueTasl yCTHBIE U INHUCBMEHHBbIE NPUEMBI, BBIIOJIHATH BBIUMCIICHHUS C
HMPPALMOHAIILHBIMU YUCJIAMU

Haxonuthe 3HaYeHHs CTENEHEH € LENBIMU IOKAa3aTels MM M KOpHEH,
BBIYHCIIATH 3HAYECHUSI YUCIIOBBIX BBIPAKCHUM

OKpyrJTh NE€HCTBUTENBHBIE YHCIIA, BBIIOIHATh PUKUIKY pe3yJIbTaTa
BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUHN

YpaBHEHHUsI U HEpABEHCTBA

Pemrate nuHeiHbIE U KBaJIpaTHbIE YPABHEHUS, YPAaBHEHUs, CBOASAIIMECS
K HUM, IIpOCTeNIINe APOOHO-PallMOHAIbHbIE YPaBHEHUS

Pemrate cucteMsl BYX JIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHUM, B KOTOPBIX OJHO YPABHEHHUE HE SIBIISIETCS
JINHEHBIM

Pemate TekcTOBBIE 3agaun anreOpanyeckUM CIOCOOOM C MOMOIIbIO
COCTABJICHUSI YPaBHEHHs WM CHUCTEMBI [BYX YPAaBHEHUU C JBYMsd
IIEPEMEHHBIMU

[IpoBomuTh mpocTEWIIE MCCIENOBAHHUS yPAaBHEHUH W CUCTEM
ypaBHEHMH, B TOM YHUCIIE C TPUMEHEHUEM IrpauuecKuX MpeaAcTaBIeHUI
(Hampumep, ycTaHaBIMBaTb, HMMEET JIM YpaBHEHUE WM CUCTEMaA

YpaBHEHUHN PEIICHHS, €CJIN UMEET, TO CKOJIBKO)



2.5

2.6

2.7

3.1

3.2

33

34

4.1

4.2

4.3

4.4

Pemate  nuHeliHBIE ~ HEpPAaBEHCTBAa,  KBAJpaTHbIE  HEPaBEHCTBA,
n300pakaTh pelleHHEe HEpaBEHCTB Ha YMCIOBOM MpPSMOH, 3alMChIBATH
pelIeHHE C TTOMOIIbIO0 CHMBOJIOB

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME  KBAJpaTHOE HEPaBEHCTBO, U300pa)kaTb pELICHUE
CHCTEMbl HEPABEHCTB Ha YMCIOBOH IpPSIMOH, 3alKChIBaTh pEIIEHUE C
MIOMOIIIBI0 CHMBOJIOB

Vcnonp30BaTh HEpAaBEHCTBA NP PEHICHUH PA3IMYHBIX 33124

OyHKIUU

Pacnio3HaBath (yHKIMU U3y4yeHHBIX BUJOB. [IoKa3bpIBaTh cCXeMaTHUECKU
pacrnojoKeHue Ha KOOPAUHATHON MJI0OCKOCTU I'pauKOB PYHKIIMK BUJA!
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaYCHUH
K03 (QULIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUI

Iloka3piBaTh ~ CXEMaTMYECKH  pACIONOXKEHHE HAa  KOOPAMHATHOM
IUIOCKOCTH TpadukoB QyHKUIMH BHma y = VX, y = [X| ¥ OmmcCHIBaTh
CBOMCTBa (PyHKITHIA

Ctpoutb M M300paxkaTb CXEMaTHYECKU TIpapuKd KBaJPAaTUUHBIX
(GyHKUIMH, ONMUCHIBATH CBOMCTBA KBaJApaTWYHbIX (YHKOMHA 1O HX
rpaduxkam

Pacnio3naBate KkBampaTuuHyr0 (QYHKIHIO 10 (Qopmylie, MPHUBOAHUTH
IpUMEpPHl KBaJApaTU4YHbIX (YHKIMA W3 peanbHOM >KU3HU, (U3MKH,
reoOMeTpHH

Apudmerndeckast 1 reoMeTprUIecKas IpoOrpeccuu

Pacrnio3HaBath apuMETHYECKYI0 U T€OMETPHUYECKYIO MPOTPECCHH TPU
pas3HbIX clloco0ax 3aaHus

BbINONHATE BBIUUCIEHUS C HCHOJIb30BaHHEM (GOPMYNT A-TO YJIeHa
apu(MeTHyecKol U reoMeTpudecKol MpOrpeccuii, CyMMbl MEPBBIX N
YJICHOB

N300pakaTh 4wieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPAMHATHOMN
TUIOCKOCTH

PemraTs 3aga4u, CBA3aHHBIC C YMCJIOBBIMH IIOCJIICAOBATCIBHOCTAMU, B



TOM 4HCIE€ 3aJaud M3 pPEaJbHOW JKM3HM (C HCIOJb30BAHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHH)

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kox

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3
24

2.5

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
Yucna U BRIYUCICHUS

JpoOu OOBIKHOBEHHBIE W AECATHUYHBIC, MEPEXOJ OT OIHOW (HOPMBI 3aIMUCH
npobeit k apyroi. IloHsATHE palMOHAIBHOIO YMCHA, 3alMCh, CPaBHEHUE,
YIOPAI0YMBAHUE PALIMOHAIBHBIX YHCEI

Apudmernueckue ASUCTBUSA C palMOHAIBHBIMU yuciamu. Pemenue 3agau u3
pearbHON MPaKTUKU Ha YacTH, HA IPOOH

CreneHb C HaTypaJbHbIM IIOKa3aTeleM: ONpeJeseHHe, IpeodpazoBaHUe
BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YUCEIT

ITponeHTsl, 3aMKCch TPOLIEHTOB B BUAE ApoOu U ApoOu B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEIICHHE 3a7a4 U3 PEeaJIbHON MPAKTUKH
IIpuMeHeHHe  TNPU3HAKOB  ACIMMOCTH, PAa3lOKEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YNCET

PeanbHple  3aBuUcMMOCTH, B TOM  4ucie IpsmMas M oOpaTHas
MPONOPIUOHAIBHOCTH

Anrebpanueckue BhIpaXKEHUS

IlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEpEeMEHHOM. JlomycTuMble
3HAYCHUS TIEPEMEHHBIX

[IpencraBieHne 3aBUCUMOCTH MEXKAY BEIWYMHAMH B BUIE (HOPMYIIBL.
Boruucnenus no popmynam

[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PABHBIE BHIPAKEHUS
CBolicTBa CTENIEHN C HATYPaJIbHBIM I1OKa3aTeIEM

OpnHouneHnbl U1 MHOrowieHsl. CteneHbp MHorouieHa. CliokeHHe, BBIUUTAHHE,

YMHO>KCHUEC MHOTOYJICHOB



2.6

3.1

3.2

3.3

34

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7

8 KJIACC
Kox
1
1.1

1.2

@opMyiIbl COKpAIIEHHOTO YMHOXKEHMSI: KBapaT CyMMBbl U KBaJpaT pa3HOCTH.
®dopmyia pa3HOCTH KBapaToB. Pa3noxeHrne MHOIO4JIEHOB HA MHOKUTENH
YpaBHeHus

VpaBHEHHE, KOpEHb YpaBHEHUs, IpaBWja INpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUN

JluHeitHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO
YPaBHEHUs, PEIICHNUE JIMHEUHBIX YPABHEHUN

CocraBieHne ypaBHEHHMH 110 YCIIOBHUIO 3ajaud. PellleHue TEKCTOBBIX 3a1ad ¢
IIOMOILBIO YPAaBHEHUI

JluneliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk

Cucrema JByX JIMHEHHBIX YpaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
CHCTEM YpaBHEHHUH cIocoOoM moacTaHOBKH. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU

Koopnaunats! u rpaduku. @yHkuun

Koopannara To4ky Ha IpsIMOM

Yucnossle NpoMeKyTKU. PaccTosiHMe MEXIy OBYyMsI TOUKAMH KOOPAMHATHOMN
IPSAMO

[TpsmoyronbHas cucremMa koopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa
TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH

[Tpumepsr rpaduxoB, 3amaHHbIX (popMynamu. UreHue rpaduKoOB peaabHbBIX
3aBUCUMOCTEN

[Tonstue pynxuun. I'papux Gpynkun. CoiicTBa pyHKIMN

Jluneitnas @ynkuus, e€ rpagux. I'papuk pyHKIuM y = [X|

I'paduueckoe pemieHHe JIMHEHHBIX YpaBHEHMM M CHCTEM JIMHEHHBIX

ypaBHEHUH

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Yucna v BEIYHUCIICHUS

KBanpatHblii kopeHb u3 uucna. [loHsTHe 00 WppalMOHAIBHOM YHCIIE.
Jecstruunble MpUOIMKEHNUS HPPALMOHATBHBIX YHCET

CpoiicTBa apupMeTHYECKMX KBAJApPAaTHbIX KOPHEM W HX MpPHUMEHEHHE K



1.3

2.1
2.2
2.3
24

3.1

3.2
33

34

3.5
3.6
3.7
3.8
39
3.10

4.1

4.2
4.3

4.4

4.5
4.6
4.7

peoOpa3OBaHUI0 YUCIIOBBIX BBIPAKCHHA U BBIYUCICHUSIM. [leiiCTBUTENBHBIC
yucia

Crernens ¢ 1e7bIM I10Ka3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3auch 4ucia
Anrebpanueckue BbIpaXKeHUs

KBaaparHbIil TpEXUIECH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO alreOpanveckoi 1poou
CrnosxeHue, BBIMUTaHUE, YMHOXKCHHUE, JICTICHUE aNTreOpandecKux apooei
PanyionanbHble BbIpakeHUs U UX IpeoOpa3oBaHue

YpaBHEHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHUe, popMyna KOpHEH KBaJpaTHOIO ypaBHEeHuUs. Teopema
Buera

Pemenne ypaBHeHUN, CBOIAIIMXCSA K TMHEWMHBIM U KBAaJAPaTHBIM

[Ipocreiimue poOHO-pallMOHATIBHBIC YPaBHEHUS

['paduueckas uHTEpIpeTalysl YpaBHEHUH C JIByMsI NIEPEMEHHBIMH U CHCTEM
JMHENHBIX YPaBHEHHUU C JBYMs NepeMeHHbIMH. lIpumepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMH

Pemienne TeKCTOBBIX 3a/1a4 alNreOpanyecKuM CrocoooM

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN

PaBHOCHIIBHOCTH HEPABEHCTB

JInHeliHbIE HEPABEHCTBA C OJTHON NIEPEMEHHOU

CucreMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHON

DyHKIMHU

[Tonstue ¢pynkunu. O61acTe onpeaesaeHns U MHOKECTBO 3HaYeHUH (DYyHKIIMH.
CnocoOsI 3a1anus GyHKIUN

I'padux Gpynkiun. YreHne cBOWCTB PyHKLUU 110 €€ TpauKy

[Tpumeps! rpadukoB PyHKIMHA, OTpaXKarOIMIUX pealbHble IPOLECCH

OyHKIUY, ONUCHIBAIOIIME TMPSAMYI0 U OOpaTHyI MpPONOPIHOHAIBHBIE
3aBHCUMOCTH, UX TpapuKu

OyHKIUU Y =X y = X7

Oynaknun y = [x, y = |x]|

['paduueckoe perieHrne ypaBHEHUH U CUCTEM ypaBHEHUH
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Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
. PanyonanbHbple uuclla, UppalMOHAIbHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbIE
' JeCATUYHbIE Jpodu
MHOXecTBO €HCTBUTENIBHBIX YUCENl, IEHCTBUTENbHbIE YKMCIa KaK OECKOHEUHbIe
o JeCATUYHbIE Ipo0H. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
. JNEUCTBUTEIBHBIX YMCET U KOOPAUHATHON npsMoi. CpaBHEHHUE IE€UCTBUTEIIBHBIX
qucel
1.3 Apudmerndeckue TeUCTBUS C ICHCTBUTEIBHBIMH YHCIaMHU
N3mepenusi, mpubivkeHus, OleHKH. Pa3sMepbl 00bEKTOB OKPYKAIOIIETO MUPA,
L4 JUIUTENIBHOCTh TPOLIECCOB B OKpyskatomeM Mupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOnmkenus. Oxpyrienue uucen. [Ipukuaka v oreHka
PE3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 VYpaBHEHHUs C OJHON TEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHU, CBOIAIINXCA K JTUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHEHHH, CBOASIIMXCS K KBaPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumeps! pemieHns ypaBHEHUN TPETbEN U YETBEPTOM
' CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENHN
2.5 Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUN
2.6 Cucremsl ypaBHEHUNI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem 1ByX JTMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHUMH, OJHO W3 KOTOPBIX JMHEHHOE, a JIpPyroe —
' BTOPOM CTEIIEHU
2.10 I'padrueckas nHTEpHIpeTaLlUsl CUCTEMBl YPAaBHEHUH C IBYMsI IIEpEMEHHBIMU
2.11 Perienue TeKCTOBBIX 3a/1au allre0pandeckuM crocoOom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW ITEPEMEHHON

2.15 KBanpaTHble HEpaBEHCTBa



2.16

3.1

3.2
33
34

4.1

4.2

4.3

4.4

4.5

I'paduueckas MHTEpHpeTanusi HEPaBEHCTB W CHCTEM HEpPABEHCTB C JBYMS
MIepEeMEHHBIMU

OyHKIUU

KBanpatnunass ¢ynkuus, e€ rpaduk u cBoictBa. IlapaGona, kKoopAaHHATHI
BEPIIMHBI TapaboIIbl, 0Cb CAMMETPUHN TapadoIIbI

I'paduxu Gynkmuit y=kx, y=kx+b 1 ux cBOMcCTBa

I'paduku Qynkiuit y=k/x, y = x*u ux cBoicTBa

I'paduku Gysakmuii , u Ux CBOMCTBA

YucnoBble OCIEI0BATEIBHOCTH

Omnpenenenre u crnocoObl 3a/laHus YMCIOBBIX IOCJEI0BAaTEIbHOCTEH. 3ajgaHue
MOCIIEI0BATEIIHLHOCTH PEKYPPEHTHOU (hopMyioi u hopMyIIoi n-To dieHa
Apudmernueckas mporpeccus. Dopmynbl  n-ro  uieHa apupMETHUYECKOU
MPOTPECCUH, CYMMBI TIEPBBIX 71 YICHOB

I'eomerpuueckass mporpeccusa. DopMylbl n-ro  4ieHa TIE€OMETPUUYECKON
MPOTPECCUH, CYMMBI TIEPBBIX 71 YICHOB

N3o00paxkeHne uieHOB apU(PMETHUYECKOH U TeOMETPUYECKOW Mporpeccui
TOYKaMH Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIBHBIA POCT

CroxHEBIE IPOLCHTLI

ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NPEIMETHBIM pPe3y/JIbTAaTaM O0CBOCHUS
NpoOBEPSIEMOro OCHOBHOI1 00pPa30BaTEJILHOM IPOrPAMMBbI OCHOBHOI'0 00111er0
TpeOoBaHus o0pasoBanust Ha ocHoBe PT'OC

YMeHHne onepupoBaTh IOHATHSAMH: MHOXECTBO, ITOJAMHOKECTBO,
OIepaliy HaJ MHOXECTBaMH; YMEHHE ONEpUpOBaTh MOHATUAMU: rpag,
CBSI3HBIM Tpad, NepeBO, IUKJ, MPUMEHATh UX MPU PEIICHUU 3a]ady;
YMEHHUE HCIOb30BaTh TpadUuecKoe MpPeCTaBICHUEe MHOXECTB IS
ONMCAaHUs PEaJbHBIX MPOLECCOB M SBICHHWW, NPHU PEIICHHH 331a4 W3

JpYTUX y4yeOHBIX MPEAMETOB



YMenue onepupoBaTh NMOHATHSAMM: OIPEIECICHUE, aKCHOMa, TEOpEMa,
JOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBaHUS, NIPHUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh MOHATHSAMH: HATypajlbHOE 4YMCIIO, IPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, IeJIOE YHCIO0, MOAYJIb YHWCIa, OOBIKHOBEHHAs JIpo0b U
JecaTu4Has ApoOb, CTaHAAPTHBIM BMJI YMCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIbHOE 4YMCIO, apU(PMETUYECKHd KBaJIpaTHBIA KOPEHB;
YMEHHME  BBIIOJHATH  JCUCTBHS C  YHMCIIaMH, CpPaBHHUBATb U
YIOPSAA0YMBATh YKCIa, IPEACTABIATh YUCIa HA KOOPINHATHON MPSMOH,
OKpPYIJIATh YHWCIIA; YMEHHE JejaTb NPUKUAKY M OLCHKY pe3yibTaTa
BBIYMCIICHU I

YMeHue onepupoBaTh NOHATHUAMHU: CTENEHb C LEIBIM I10Ka3aTelleM,
apuMeTHUeCKUi KBaJpaTHBIM KOPCHb, MHOTOWICH, alreOpanmdeckast
ApoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOM CTENEHU
Ooybllle eNWHUIIBI; YMEHHE BBIMOJHATH pPAacd€Tel 1O (popmynam,
npeoOpa3oBaHusl  LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPKEHUI C KOPHSAMH, Pa3OkKEHHE MHOTOUYJIeHa Ha MHOMKUTENIH, B
TOM YHCJIE C UCTOIb30BaHUEM (OPMYJI Pa3HOCTH KBaJIpaToOB U KBaJpara
CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMM: UYUCIOBOE DPABEHCTBO, YPaBHEHUE
COIIHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pEllaTh JIMHEWHBIE M KBaJpaTHBIC YpPaBHEHHS,
TpOOHO-pallMOHATIFHBIE YPaBHEHMUsSI C OJIHOW TEPEMEHHOMN, CHUCTEMBI
IBYX JMHEWHBIX YpaBHEHWH, JINHEHHbIE HEPAaBEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U  JPOOHO-pallMOHANbHBIE HEPAaBEHCTBA C  OJHOMU
MIEPEMEHHOH, B TOM YHCJIE IIPU PELICHUH 33/1a4 U3 JPYTUX IPEIMETOB U
MPAKTUYECKUX 3a/1a4y; YMEHHE HCII0Ib30BaTh KOOPAUHATHYIO MIPSIMYIO U
KOOP/MHATHYIO IIJIOCKOCTh JJIi M300pa)KeHHs PpeIIeHUll ypaBHEHMIA,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMA, rpaduk QyHKIHUH, HYITH

(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH BO3pacCTaHMs,
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yObIBaHUS, HanOOJbIIee W HAUMEHbIIEe 3HaueHUs (DYHKIUU; yMEHHE
OIEPUPOBATh TOHATUSAMH: TIpsMas TPOINOPIUOHATIBHOCTD, JHHEWHAs
¢byHKuus, KBagpaTuyHas (QyHKUUS, oOpaTHash MPOMOPIHOHAIBHOCTS,
nmapabona, runepbona; yMeHUE CTPOWTh Tpaduku  QyHKIUH,
UCMOJNB30BaTh Tpaduku A ONpenesieHHs] CBOMCTB TMPOLIECCOB U
3aBHCUMOCTEH, JUIs peIieHUs 3a1a4 U3 JAPYrHuX YYEOHBIX MPEIMETOB U

peanbHON JKM3HU; YMEHUE BBIpaXaTh (POPMYIaMU 3aBUCUMOCTH MEXITY

BEJTMYMHAMU
YMenue OMepUpOBaTh MOHSATUSMHU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass M TeOMETpUYECKas  IPOrpeccuu;  yMEHHUE

WCIOJB30BAaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI H
o0IIero 4WwieHa NpU PEUICHWH 331a4, B TOM YHCIE 3aJad U3 JIPYrux
Y4eOHBIX IPEMETOB U PEATHHOMN KU3HU

YMeHue pemarh 3a/laud pa3HbIX THUIIOB (B TOM YHMCIIE HA IPOLEHTHI,
JIOJIM U YacTH, ABIKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTbH ITOKYIIOK
U yCIyI, HAQJOTH, 3aJa4d W3 O0JacTH YNpaBICHUS JHUYHBIMUA U
CeMeHHBIMU (PMHAHCAMH); YMEHHE COCTABIISITh BBIPAKEHUS, YPAaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4H1, HCCIICOBATH TOJIy4YCHHOE
peleHre U OLEHUBATH PABONOI00HOCTh TOTYYEHHBIX PE3yIbTaTOB
YMeHue onepupoBaTh MOHATHUAMU: (UTypa, TOUKA, OTPE3OK, MpsMasd,
Ty, JIOMaHasi, yroj, MHOTOYT'OJbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYroJbHUKH, TPSAMOYTOJIbHBIA TPEYTrOJIbHUK,
MennaHa, OWCCeKTpuca M BBICOTa TPEYTONBbHUKA, YETHIPEXYTONBHUK,
napajiesiorpaMM, poM0, HOpSAMOYTOJIBHUK, KBajapar, Tpareuus;
OKpY)KHOCTB, KPYT, KacaTellbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢durypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCIIE€ U3 IMOBCEJHEBHOMN
KU3HH, HAa HAXO0XIEHHE TEOMETPUYECKHX BEJIHMYUH C NpPUMEHEHHEM
M3YyYEHHBIX CBOMCTB (uUryp u paktoB

YMeHHne OomnepupoBaTh IOHATHSAMHU: PABEHCTBO (HTYp, PpPaBEHCTBO
TPEYTrOJbHUKOB; MapaUIeIbHOCTh W MNEPHEHAUKYISIPHOCTb MPSIMBIX,
Yroil MEXIy TNPSMBIMH, TEPHCHIUKYISAP, HAKIOHHAS, TPOCKIIHS,
nojxobue ¢Guryp, noJo0HbIE TPEYrOJbHUKH, CUMMETPUsI OTHOCUTEIHLHO

TOYKHU H HpHMOﬁ; YMCHHUE pacClio3HaBaTb PAaBCHCTBO, CUMMETPUIO H
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13

14

15

noxobue ¢Guryp, mapauaeabHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B
OKPY>KaIOILIEM MUDPE

YMeHnue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSIHUE, YToJl (BEIMYMHA
yriaa, CUHYC M KOCHUHYC YIJIa TPEYroJIbHUKA), IUIOIIAJb, yMEHHE
OLIEHUBATh pa3Mephbl NPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE;
YMEHUE  OpUMEHATh  (opMynsl  mepuMeTpa W IUIOLIAAU
MHOTOYTOJIHUKOB, JJIMHBI OKPY>KHOCTH W IUIOMIAH Kpyra, oobema
IPSIMOYTOJIBHOTO  NTapaJlICNICIUIEa; yYMEHHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpuroHoMmerpuyeckue COOTHOLICHUS  JUIs
BBIYMCIICHUS IIMH, PACCTOSHUM, IIJI0IIAAEH

Ymenue wu3o0paxkaTb MJockue GUIYppl H  UX  KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (PUIYpbl OT PYKH, C IOMOIIBI0 YEPTENKHBIX
UHCTPYMEHTOB W  DJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY HJIH
CUMBOJIbHOMY OIIMCaHUIO

YMeHue  onepupoBaTb — MOHATUSMHU:  IPSIMOYTOJIBHAas — CHCTEMa
KOOpIMHAT, KOOPJAMHATBl TOYKHM, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEICHNE BEKTOPA Ha YUCIIO, CKAIIPHOE IIPOU3BEIEHUE BEKTOPOB;
YMEHHE MCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI IS NPEJICTABICHUS
JAHHBIX U peIIeHUs 3a/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX IPEIMETOB
U peaJbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMH: CTOJIOMKOBBIE M  KpPYroBbl€
auarpamMmbl, — TaOMUIBL,  cpelHee  apu(MeTHYecKoe, MeJIuaHa,
HauOosplllee M HaMMEHbIIEe 3HAUeHHs, pa3Max 4YHCIOBOTO Habopa;
YyMEHHE  W3BJE€KaTb, HHTEPIPETUPOBATH U  NpeoOpa3oBBIBATH
uHpOpMalMIO, MPEICTaBICHHYI0 B Ta0nMLIax M Ha JUarpammax,
OTPaXKAKOIIYI0 CBOWCTBA M XapaKTEPUCTUKH DPEAIBHBIX IPOLECCOB U
ABJICHUH; yMEHHME  pacro3HaBaTb M3MEHYMBBIE  BEIMYHMHBI B
OKPY>KAIOIIEM MHUPE

YMeHue omnepupoBaTh MOHATUSAMH: CIyYalHBIH OMNBIT (CIydaiHBIN
SKCIIEPUMEHT), JJIEMEHTapHOe COObITHE (PJEMEHTApHBIA HMCXO0.)
CIly4yailHOro OIbITa, CllydyaifHOe COOBITHE, BEPOSTHOCTh COOBITHS,

YMCHHUEC HaxXOAWTb BCPOATHOCTHU CHy‘—IaI\/'IHI)IX COOBITHA B OIBITAX C
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PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITHSMHU; YMEHHE pellaTh
3aJjaud METOJIOM OPraHU30BAHHOIO Iepedopa M € HCIOJb30BaHUEM
IIpaBUJIa YMHOXXCHMS; YMEHHME OLICHUBATh BEPOSTHOCTH DPEAIBHBIX
COOBITMM M SBJIEHUH, NMOHUMATh POJIb NPAKTUYECKU JOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B JKHU3HU;
3HaKOMCTBO C IIOHSATHEM HE3aBHUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEI ¥ €T0 POJIbIO B MACCOBBIX SIBIICHUSIX

YMeHue BbIOMpaTh MNOAXOIAIIMNA M3Y4YEHHBIH METOJ JUld PpELICHUs
3a/la4d, NPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U >KU3HH, PACIIO3HABAThH NPOSIBIICHUE 3aKOHOB MATEMAaTUKH B
HCKYCCTBE, ONMCBHIBATH  OTJACJIBHBIC  BBIJAIOIIHAECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHUs MAaTEMATUKM KaK HayKH, IPUBOIUTH
IIPUMEPbl MATEMAaTUUYECKUX OTKPBITHI U UX aBTOPOB B OT€YECTBEHHOMN U

BCEMUPHON UCTOPUU

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

1 Yucna 1 BBIYUCIIEHUS

1.1 Hatypanbnsle u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIBIX YHACEN

- OOBIKHOBEHHBIE U AECATUYHBIE IPOOH, IPOIIEHTHI, OECKOHEUHBIE NTEPHUOIUUECKHE
' npobu

1.3 ParmonanbsHele uncia. ApupMeTnueckue onepanuy ¢ paloHaIbHBIMU YHUCIaMU

14 JlelicTBuTenbHble yKchaa. ApupMeTHYeCKHe OIepalud ¢ JeHCTBUTENbHBIMU
' qHclIaMu

Ls [IpuOnukE€HHbIE BBIYMCIEHHUSA, MpaBWIa OKPYIVIEHHS, NPHUKUAKA U OIIEHKa
' pe3yJibTaTa BBIYMCICHUN
2 AnrebpanyuecKue BbIPAKEHUS

2.1 BykBeHnHble BbIpakeHUsI (BbIPaXKEHUS C IEPEMEHHBIMU )

2.2 Crenenp c wnensiM mokazareneM. CTeneHb C PpalUMOHAIBHBIM I1OKa3aTEIeM.
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24

2.5

3.1

3.2

33

4.1

4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

CBoiicTBa cTENEHU

MHorousneHsl

Anrebpanueckas 1poob

Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHU. JencrBus c
apu(pMeTUYECKUMU KOPHAMHU HATypaJIIbHOMN CTETIeHU

VYpaBHEeHUs U HEPABEHCTBA

enple m npoOHO-panMOHANBHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
YpaBHEHUH

Lenble u apoOHO-panMOHANbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
HEPaBEHCTB

Pemenue TekcTOBBIX 33124

YucnoBble OCIE10BATEIBHOCTH

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIEIOBATEIHLHOCTEH
Apudmernueckas u reomerpuueckas mnporpeccud. Dopmyna  CIOKHBIX
MIPOIICHTOB

OyHKIUU

Oyukuwmsi, crnocoos! 3ananus Gynkiun. ['padux pynkuun. O6nacTs onpeaenecHus
U MHOXecTBO 3HaueHuid ¢(ynkumu. Hymum  dyskmun.  [IpomexyTku
3HAKOMOCTOSTHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (yHKIHMHA. MaKCHMyMBI |
MUHUMYMBbl (yHKUMU. Haumbosbinee M HauMeHbllee 3HaYeHHE (QYHKIUH Ha
MIPOMEKYTKE

KoopaunaTsl Ha PsSMO# U TIIIOCKOCTH

Koopnunarnas npsamas

JlekapTOBBI KOOPAMHATHI Ha MIIOCKOCTH

I'eomerpus

I'eomeTpuueckue GUrypsl U UX CBOICTBA

TpeyroapHUK

MHOroyroiabHUKH

OKpy’>KHOCTb U KpyT

N3mepenune reoMeTpuieckiux BeITUIUH

BekTops!l Ha 10CKOCTH
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