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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISeTCS OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa30BaHUsA: OHA 00ECTIEUYNBACT U3yUEHUE APYTUX AUCIUILIINH, KAaK €CTECTBEHHO-
HAyYyHOTO, TaK M TYMAHUTAPHOTO LMUKJIOB, €€ OCBOCHHE HEOOXOIUMO IJist
IPOIODKEHUST 00pa30BaHUs U B IOBCEAHEBHOM ku3HU. Pa3BuTne y oOyuarommxcs
HAy4YHBIX TPEICTABICHUI O TPOMCXOXKACHUU M CYIIHOCTH aireOpanyecKux
abcTpakiuii, crnocode OTpaKeHUsI MaTEMAaTUYECKOM HAyKOM SBJIIEHUI U ITPOLIECCOB B
npupoje U OOIIecTBE, POJIM MAaTeMaTWYecKOro MOJACITUPOBAHUS B HAYYHOM
NO3HAaHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl alaliTallii B COBPEMEHHOM LIU(POBOM
oOmectBe. M3yueHue anreOppl OOECIEUMBAET pPA3BUTHE YMEHHUs HaONIONATh,
CpaBHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JEHCTBUS U BBIBOBI,
dopmynupoBath yTBepkaeHUS. OCBOEHHE Kypca anreOpbl 00eCeunBaeT pa3BUTHE
JOTHYECKOTO MBILIUICHUS OOYyYaloIIMXCsS: OHU HCIHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTUBHBIE PAaCCyKICHHs, 0000IIEeHIEe W KOHKPETH3aIMI0, a0CTparupoBaHUE U
anajmoruto. OOyuenwe  anreOpe  MpeArnojiaraeT  3HAUUTENIbHBIA  OO0BEM
CaMOCTOSITENIbHOM  J1eATENbHOCTH OOYyYaroUIuXcsi, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3ajay sIBISIeTCs peanu3aliuei JesTeIbHOCTHOrO IPUHLIKIIA OOy YEeHHUSL.

B cTpykType nporpamMmsl yaeOHOTo Kypca « Anredpay» Jij1si OCHOBHOTO OOIIEro
00pa30BaHHs OCHOBHOE MECTO 3aHHMAIOT COJEpP)KaTebHO-METOINYECKUE JIMHUU:
«YUncna W BBUHCICHUS», «AnreOpanuecKkre BBIPAKCHU», «YpaBHEHHS W
HepaBeHCTBa», «DyHkiun». Kaxgas w3 3Tux copepkareabHO-METOAMYECKUX
JVHUHA pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHCTBYS €
IpyTUMH €ro JHHUSIMH. B Xome wu3ydeHuss ydeOHOro Kypca OOyJarommMmcs
NPUXOANTCS JIOTHUECKH PacCyXIaTh, MCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpa» BKIHOUYEHBI
HEKOTOpbhIE OCHOBBI JIOTHKH, NPEACTABIECHHBIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTHYeCKOTO 00pa30BaHMS U CIOCOOCTBYIONIUE OBIAJCHHUIO OOYyYarONTUMUCS
OCHOB YHHBEPCAIBHOTO MaTeMAaTHIECKOTO s3bIKa. ComepKaTeIbHOM U CTPYKTYPHOM
OCOOEHHOCTBIO Yy4eOHOTO Kypca «Amredpa» SBISETCS €ro WHTErpUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna ¥ BBIYKUCICHUS» CIY)KUT OCHOBOM ISt
JaNbHEWUIIET0 M3y4YeHUs] MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Y OOydarOLIUXCs
JIOTMYECKOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHSI MOJIH30BATHCS aJTOPUTMAMU, A
TaKkke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOMUMBIX JIsi TIOBCEIHEBHON
®U3HU. Pa3BuTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHANBHBIMU 4YHCIaMH, (OPMHUpPOBAHHEM



MPEACTaBIECHUN O JEHCTBUTEIHHOM YHUCIIE. 3aBEPIIEHUE OCBOEHHUS YUCIOBOM TUHUU
OTHECEHO K CpeiHeMY o0IIeMy 00pa30BaHHUIO.

ConepxaHue AByX anreOpandecKux JUHUN — « AreOpandecKue BIPaKESHUSD
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTeMaTHYeCKOro anmnapara, HeoOXOIMMOro i pelieHus 3aJad MaTeMaTHKH,
CMEXKHBIX MPEJIMETOB U MTPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHus y4eOHBIH MaTepuall TPYNIUPYETCS BOKPYT PaIMOHATLHBIX
BbIpaKeHUU. AnreOpa JAEMOHCTpUPYET 3HAYECHUE MaTEeMaTUKU Kak S3bIKa JJIs
MIOCTPOEHUSI MAaTEMaTUYECKUX MOJEJEH, OMUCAaHUS IPOLECCOB U  SABJICHUMN
peansHOTO MUpa. B 3amaun 00ydenus anredpe BXOAAT TaKxkKe JalbHeIIee pa3BuTre
aJITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOAUMOTO, B YaCTHOCTH, JJIsI OCBOEHHUSI Kypca
WHPOpMAaTUKK, ¥  OBJIAJICHUE  HAaBbIKAMH  JCAYKTHUBHBIX  PaCCYXICHUH.
[IpeoOpa3zoBanue CUMBOJIBHBIX (OpPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTRBY.

Conepxanue QpyHKIHOHAIBHO-TpadUUeCKON JTMHUU HAIEJIEHO HA MOJTYYCHUE
00y4JaronMMHCs 3HaHUU 0 QYHKIUSIX KaK BaKHEHUIIIEH MaTeMaTuueCKol MOJIETH JJIst
OMHUCAHUSI U UCCIIECIOBaHUS pa3HOOOpPA3HBIX MPOIECCOB U SBJICHUN B MPUPOAEC U
oOmrectBe. M3ydenne matepuaa ciocoOCTBYET Pa3BUTHIO Y OOyJaIOUXCS YMEHUS
UCIIOb30BATh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, TrpaduuecKkue, BHOCUT BKJIaJ B (POpMHUPOBAHUE
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUU LIUBUJIN3ALUUA U KYJIBTYPHI.

CornacHo y4eOHOMYy TulaHy B 7-9 Kiaccax wu3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBI BKJIIOYAET CIEAYIONIME OCHOBHBIC pPAa3/Ielibl CONEP KAHMUS:
«Yucna ¥ BBIYHCICHUS», «ANreOpanueckue BBIPAKCHHS», «YpaBHEHUS W
HEPABEHCTBA», « DYHKIIUN.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 Kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce
— 102 yaca (3 yaca B HeJIeINIO).

COAEP) KAHUE OBYYEHUASA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JpoOGu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO OT OJHOW (HOPMBI 3aIUCU
npobeit k gpyroi. I[loHsiTMe panMOHANBHOTO 4YHCIA, 3alKCh, CPaBHEHUE,
YIOPSAIOUYMBAHUE  PAIMOHAIBHBIX  4uceld. ApudMeTnueckue JEUCTBHS C
palMOHAIBHBIMYA YMClaMu. PelieHue 3agad U3 peajibHOW NPakTUKW HAa 4acTH, Ha
JpoOu.

CremeHb C HaTypaJbHBIM TIOKAa3aTeleM: OIpenesieHne, MpeoOpa3oBaHUe
BBIPKEHUN Ha OCHOBE OIPENENICHNs, 3amuch Oonbimux uncen. [IpomenTsl, 3anuch



IPOLIEHTOB B BUJE ApoOH U ApoOH B BUAE MPOLIEHTOB. Tpu OCHOBHBIC 3a/laud Ha
IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TIPU3HAKOB  JCIMMOCTH, PA3J0KEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTM, B TOM 4Hcle TMpsMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AuiredOpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAKEHUS C IIEPEMEHHOMU. JlomyCcTUMBIE
3HaYeHUs NepeMeHHbIX. [Ipencrasiienre 3aBUCUMOCTH MEXKly BEJIMUMHAMU B BUJIE
¢dopmynsl. Beruncnenus no ¢popmynam. IIpeodbpazoBanue OyKBEHHBIX BBIpaKEHUH,
TOXKJECTBEHHO paBHBIE BBIPAXEHMs, NpaBWiIa NpeoOpa3oBaHUs CyMM U
IIPOU3BEACHUI, MPABUIIA PACKPBITHSA CKOOOK M MPUBEAEHUS MOJOOHBIX CJIaraeMbIX.

CBONCTBa CTENEHU C HATypaJIbHBIM ITI0KA3aTEIIEM.

OpHowieHbl 1 MHOrowieHsl. CteneHp MHOrowieHa. CloXeHUe, BBIYMTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
M KBaApar pasHocTu. @opMyiia pa3HOCTH KBaAparoB. Pa3noxkeHne MHOTOYJIEHOB Ha
MHOXHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHMs, IpaBWiIa MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCWJIBHOCTb YPABHEHHUI.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIO KOpPHEW JIMHEMHOTrO
YpaBHEHUS, pEIIEHUE JIMHEWUHBIX YpaBHEHUIN. COCTaBIIEHHE YPABHEHU 10 YCIIOBUIO
3a7aud. Pemenne TEKCTOBBIX 3a/1a4 C IOMOIIBI0 YPABHEHUM.

JIuneiiHOe ypaBHEHHUE C JBYMs MEPEMEHHbIMHU U ero rpaduk. Cucrema aByX
JMHEWHBIX YPaBHEHHMM C JByMs NEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
criocoOOM MoACTaHOBKU. [IpuMephl penieHus: TEKCTOBBIX 3aa4 C MOMOILBIO CUCTEM
YPaBHEHUM.

DOyHKUIMHA

Koopaunara Toukn Ha mpssMoi. YncIIoBbIE TPOMEKYTKHU. PaccTosHue Mexay
JBYMsI TOYKAMU KOOPAMHATHOM MPSAMOM.

[IpsimoyronbHas cucrema koopauHar, ocu Ox u Oy. Abcuucca U opJIUHaTa
TOYKW Ha KOOPAMHATHOM TuIOoCcKOCTH. [IpuMepsl rpadmkoB, 3a1aHHBIX (OPMYITAMHU.
Urenue rpadgukoB peanbHbIX 3aBUcuMoctei. [lonstue dynkuuu. [padux Gyakmmm.
CpoiictBa (ynkuuii. JIluneitnas Qynkuus, e€ rpaduk. ['padux dynkuum y = |x|.
['paduueckoe perieHue JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPaBHEHU.

8 KUIIACC

Yucia ¥ BbIYMCICHUS
KBanmparueiii kopenp u3 uyucna. [lonstue o0 wuppanuoHaIbLHOM YHCIE.
JlecsaTuuHble NPUOIMKEHUST UPPALMOHAIBHBIX ynces. CBONCTBA apu(pMETHUECKUX



KBaJIpaTHBIX KOPHEHW U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUHUCJICHUAM. J|eCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ 1eabIM MTOKa3areneM U e€ cBoiicTBa. CTaHAgapTHas 3alKMCh YMCTA.

AnreOpandyeckre BhIpaKEHUSAJITeOpandecKkue BbIPaKeHu s

KBagparHblid TPEXUIIEH, PA3JIOKEHHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckoil poOwu.
CnoxxeHue, BBIUUTAHHE, YMHOXEHHUE, JIeJICHUE anredpandeckux JIpoOeH.
PanronanbHbie BRIpRXKEHHS U X ITpeoOpa3zoBaHue.

VYpaBHeHUS U HEpABEHCTBAYPaBHEHMS U HEPABEHCTBA

KBanparnoe ypaBHenue, popmyina KOpHEH KBaJApaTHOTO ypaBHEHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOOAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[IpocrTeiimme qpoOHO-pallOHATBHBIE YPABHEHUS.

['paduueckas uHTEpIIpeTAIUsl YPAaBHEHUN C JIByMSI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHU C JABYMs NepeMeHHbIMU. [Ipumepbl pemeHus CcucteM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMHU.

PeliieHre TEKCTOBBIX 3a7a4 aareOpandyeckKuM criocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OIHONM MEPEMEHHOM.
PaBHOCUIIBHOCT, HEpPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OHOU MEPEMEHHOM.

OyHKIMNPYHKIIUA

[Tonsitue dynkiuu. O61aCTh ONPEACIICHUS U MHOXKECTBO 3HAYCHUHN (QYHKITUH.
CriocoObl 3a1anust PyHKIIHIA.

I'papuk ¢ynkuu. UYrenue cpoiicTB (yHkuuu mno e€ rpaduky. IIpumeps
rpaduKoB PyHKIHI, OTPAKAIOMIMX PeaTbHbIE TPOLIECCHI.

OyHKIMKM, OINUCHIBAIOIIUME TIPSAMYI0 M OOpaTHYH MpPONOPIHUOHAIIBHbBIC
3aBUCUMOCTH, Ux rpadpuku. OyHkuuu y = x2, y =x3, y = VA, y=|x|. I'paduueckoe
pEIICHUE YPAaBHEHU U CUCTEM YPABHECHUM.

9 KUITACC

Yucna v BBIYMCICHUA

ParnmonanpHple ymuciia, UppalloHadbHble YHCIIa, KOHEUYHbIE U OECKOHEUHBIE
JECATUYHbIE poOou. MHOXKECTBO JEHCTBUTENBHBIX YMCEN, AEHCTBUTEIbHBIC YUCIIA
KaK OECKOHEUYHBIE IeCATUUHbIE IpoOU. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXKTY
MHOKE€CTBOM JEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IPSIMOM.

CpaBHEeHHME JIEWCTBUTENIbHBIX 4HCEN, apuU(PpMETUYEeCKHe JEeUCTBHUS C
JNEHCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl OOBEKTOB OKpYXKaOLIEro MHpa, IMTEIBHOCTH IMPOLECCOB B
OKpPY>KaroleM MHUpE.

[TpuOnukéHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpHOMMkeHus. OKpyIieHue
yucell. [Ipukuaka n oneHka pe3yiasTaTroB BbIYUCICHUM.



YpaBHeHHS U HEpaBeHCTBA

JIunelinoe ypaBHeHUE. Penienne ypaBHEHHM, CBOIAIINXCS K JINHEMHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOAAIIMXCS K KBaJIpPaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEW pa3I0kKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHWH. PemeHue TEeKCTOBBIX 3aaady
anreOpandecKuM METOIOM.

VYpaBHeHUE ¢ JIByMsl MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem AByX
JIMHEWHBIX YPAaBHEHHI C JBYyMS NIEPEMEHHBIMU. PellleHne cucTteM IByX ypaBHEHHUI,
OHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM cremneHu. [paduueckas
WHTEPHPETALMS CUCTEMbI YPABHEHUH C IByMSI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3a7a4 aareOpandyecKuM criocoOoM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienue nMHENHBIX HEPABEHCTB C ONHOM mnepeMeHHou. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW TIepeMeHHOM. KBanparHele HepaBeHCTBA.
['paduueckas HHTEpHpeTalusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUHA

KBagparnunast ¢yskius, e€ rpaduk u cpoiictBa. Ilapabona, KOOpAHHATHI
BEPIIMHBI TapaboIIbl, 0Ch CAMMETPHUH TTapaOOIIbI.

Ipaduxu dyskmumii: v =kx, y =kx + b, y=k/x, y=x3, y = Vx, y = x|, 1 ux
CBOMCTBA.

Yucnosele  mocienoBareabHOCTUYMCIOBbIE  IMOCAEAOBATEBHOCTH U
Iporpeccuu

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE IOCIEN0BATEIBHOCTH
pEKyppeHTHOM hopMysoit u PopMysIoif 7-TO YJieHa.

Apudmernueckas u reomerpudeckas mnporpeccun. dopmynsl n-ro 4ieHa
apu(PpMETUYECKON U TEOMETPUUECKON MPOTPECCHIA, CyMMBbI MIEPBBIX 71 YJICHOB.

N300pakeHre YIEHOB apU(PMETUYECKOM U TEOMETPUYECKOM MpOrpeccHii
TOYKAMHA HAa KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIM M 3KCHOHEHIMAIBHBIA POCT.
CoXHbI€ MPOLICHTHI.

IIJTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl Yy4eOHOTO Kypca
«Anrebpa» XapaKkTepU3yOTCs:



1) narpuoTHYecKoe BOCIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K NPONUIOMY M  HACTOSAIIEMY POCCHMCKOU
MaTeMaTHK{, LIEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KCHHSIM  POCCUUCKHX
MaTEMaTUKOB M POCCUHCKOM MareMaTUYECKOM IIKOJBI, K HCIIONb30BAHUIO 3THUX
JOCTHKEHUH B IPYTHX HayKaxX U MPUKIIATHBIX cPepax;

2) rpaskIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO OOS3aHHOCTEW IPaKJaHWHA U pEeAIU3alUU €ro
opaB, IMpPEICTAaBICHUEM O MaTreMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLENYp IpakJaHCKOro oOImiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ITHUECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTMKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpynoBO€E BOCTIMTAHME:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTHE€ B pEIICHWH NPAKTUYECKUX 3a]ad
MaTeMaTHYECKOM HaINpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4YeCKOIo
o0pa3oBaHusl Ha MPOTSKEHUU BCEU KU3HU JUIsl YCIEIIHOW MpogecCHOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM HHJIMBUYaJIbHOW TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajJlad, pEIIEHUH, pacCyKICHUH, YMEHHUIO BHUJIEThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTallMEed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJbI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHYeCcKOM HayKH Kak cQepbl YeI0BEeYeCKOU
JEATEIbHOCTH, 3TAllOB €€ PAa3BUTHA W 3HAYMMOCTH JUIS Pa3BUTHs LIMBWIM3ALMHU,
OBJIaJICHUEM $I3bIKOM MATEMaTUKU U MaTeMaTHueCKOM KyJIbTYpOWl KaK CPEICTBOM
NMO3HAHUA MHpaA, OBJIAJACHUEM MPOCTEUIIMMU HaBBIKAMH HCCIEI0BATEIbCKON
NeSATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (popMHpPOBaHHE KYJBTYPHI 3A0POBbSI H
IMOLMOHAJIBHOIO 0J1ATr0NOIyYHsI:

TOTOBHOCTBbIO TMPUMEHSTh MAaT€MaTHYECKUE 3HAHMS B MHTEPECAX CBOETO
30pOBbs,  BEIEHUS  3I0pOBOro  oOpa3a KU3HM  (3I0pOBOE  IUTAHUE,
cOAMaHCUPOBAaHHBIA pPEXUM 3aHATUH M OTAbIXa, peryaspHas (usnueckas
aKTUBHOCTb ), CPOPMHUPOBAHHOCTHIO HaBbIKA pePIEKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOrO e MpaBa Jpyroro 4eJI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpUEHTalMEN Ha IPUMEHEHUE MaTEMATUYECKUX 3HAHUM JUUIS pEeIEeHUs 3a/1a4 B
00JIaCTU COXPAaHHOCTU OKPY>KAIOIIEH Cpe/bl, TUIAHUPOBAHUS MTOCTYIIKOB U OIICHKU



WX BO3MOXKHBIX MOCTICICTBUM TSI OKPYXKAIOIIEH CPebl, OCO3HAHNEM TTI00aTbHOTO
Xapakrepa SKOJIOTMYECKHUX MPOOJIeM U MyTel UX PEIICHUS;

8) apanranusa K M3MEHAKIIUMCH YCJOBUSM COLMAJIBLHON U NMPUPOAHOU
cpeanbl:

TOTOBHOCTBIO K JCUCTBUSIM B YCIOBHSX HEOINPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS Yy JPYTrUX Jrofei, mpuoOpeTrarb B COBMECTHOM NESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUM U3 OIbITA IPYTHUX;

HEOOXOJUMOCThIO B (POPMHPOBAHMM HOBBIX 3HAaHHM, B TOM YHCIE
dbopMyIupoBaTh UJIeU, OHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYID  CHUTYyalldl0, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JCUCTBUS, (POPMYJIMpPOBATH U OIECHUBATh PUCKU U
MOCJENICTBYSL, POPMUPOBATH OMIBIT.

METAIIPEJIMETHBIE PE3VJIBTATHBI

Ilo3naBarejIibHbIE YHUBEPCAJIBbHBIC y‘leﬁHLIe HeﬁCTBHH

ba3oBbie Jloruyeckue AeMcTBUSA:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MaTEeMAaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIy IOHATUAMH, (OPMYIUPOBATH
OTIpeCICHUs]  TIOHSATWH, YCTAHABIIMBAaTh  CYIIECTBCHHBI  TPHU3HAK
KJaccu(ukanuu, OCHOBaHUSA sl OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOAMMOTO aHAJN3a;

e BOCIpPUHUMATh, (opMynmHpoBaTh ©  TPEOOPa30OBHIBATh  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacTHbIC W oOmIue,
YCIIOBHBIC;

e BBISBISATH  MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAOTIONCHUSIX W YTBEPKICHUSX,
npenjiaratb KpUTEPUH JIJIS BBIIBIICHUS 3aKOHOMEPHOCTEH M MPOTHBOPEYHIA,

e JICNIaTh BBIBOJLI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH TI0 aHAJIOTHH;

e pa3duparh JOKA3aTEIHCTBA MATEMATUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOATEILHO HECIOKHBIC JOKa3aTeIbCTBA
MaTeMaTHYeCKuX (aKTOB, BBICTPAWBATh APTYMCHTAIUIO, ITPHUBOIHTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

e BBIOWpATh CMOCOO pemieHus ydeOHOW 3amaun (CpaBHHUBATH HECKOJBKO
BAPUAHTOB pEIIEHUsS, BHIOWpPATh HaWOOJEe TMOAXOMAIUNA C Y4ETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble nucciaeaoBarejabcKHe TeHCTBUSA:

UCITIOJIB30BAaTh BOIPOCHI KaK MCCJENOBATEIIbCKUN MHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh BOMPOCHI, (PHUKCHPYIOMIHE MPOTUBOpPEUHE, MPOOIEMYy,
CaMOCTOATENIbHO yCTaHABJIMBATh KMCKOMOE U JaHHOe, (OpMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEMN
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEX]Ty COOOii;
CaMOCTOATENHbHO (HOPMYIUPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yiibTaTaM
MPOBEIEHHOTO HAOMIONEHUS, HMCCIIEOBAaHUS, OILEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IMPOILECCa, a TAKXKE BBIJBUTATh
IPEIIOJIOKEHHSI O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh HEJOCTAaTOYHOCTh M HM30BITOYHOCTh HH(OpMAIMM, IaHHBIX,
HEOOXOIUMBIX JIJISl pELICHUS 3a/1a4H;

BBIOMpATh, AHAJU3UPOBAaTh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
MHGOPMAIUIO PA3INYHBIX BUIOB U (POPM MPEACTABICHUS;

BbIOUpaTh (¢GopMy TpeACTaBleHUs HH(POpPMAaLMM U WLIOCTPUPOBATH
pemiaemMple 3aJayd  CXeMaMH, JAuarpaMMaMiy, HWHOW rpadukoil W HX
KOMOMHAITUSMU,

OLICHUBaTh HAIEXKHOCTh WH(OPMALUMU MO KPUTEPUSIM, MPEITIOKESHHBIM
yUUTEIEM UIH CPOPMYIHPOBAHHBIM CAMOCTOSTEILHO.

KomMMyHHMKAaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSAMHU
U LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IMOSICHEHUS MO XOAYy PELICHHUS
3aJ1a4d, KOMMEHTHUPOBATh NOJyYEHHBIN PE3YJIbTaT;

B XOJ1€ 00CYXI€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYXAAEMOMN TEMBI,
npoOseMbl, peniaeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE Ha MOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JAMaliora, oOHapyXMBaTh pazIM4he U CXOJCTBO MO3HUILIUHN, B
KOPPEKTHOM opMe popMYIHPOBATh Pa3HOITIACHS, CBOM BO3PAKECHMUS;
NPENCTaBIATh  pe3yiabTaTbl  pelIeHUus  3aJaud,  DKCIEPHUMEHTa,
UCCJIeI0BaHNUs, IPOEKTA, CAMOCTOSTENbHO BBIOMPaTh (hOPMAT BHICTYILIICHUS
C y4€TOM 3a/1a4 Mpe3eHTAIlMN U 0COOEHHOCTEN ayIuTOPHUH;

NIOHMMAaTh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHOM
paloThI MpU pPelIeHUN Y4eOHbIX MaTEMAaTUUECKUX 3a/1a4;

IPUHHUMATh 1I€JIb COBMECTHOMN AESTEIBbHOCTH, IJIAHUPOBATh OPraHU3aLUI0
COBMECTHON paboThl, pacHpeAensiaTb BUAbl padOT, JOroBapUBaThCA,



o0CyXJIaTh MPOIECC U Pe3yybTaT padoThl, 0000MATh MHEHUST HECKOIBKUX
JIIOJICH;

e YYacTBOBaTh B TpymHmoBbIX (Qopmax paboTel (0OCyxneHus, oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMBI U APYTHUE), BHIIOIHATH CBOIO YacTh paOOThI
U KOOpPAMHHPOBATH CBOU JEWUCTBUSA C JPYTMMU YJI€HAMH KOMAaH/[BI,
OLIEHMBaTh KAa4eCTBO CBOETO BKJIAJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
chopMyIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHHBeEpcabHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:

s CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJITOPUTM PEUICHUs 3aJauu (WU €ro
4acTh), BBIOMpATh CIOCOO PEIICHHsS C YYETOM HMMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHThI pEIICHU ¢ YYETOM HOBOI MH(YOPMALIUH.

CaMOKOHTPO/Ib, IMOLMOHAJIbHBIN HHTEJJIEKT:

+ BIAJETh CIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3ysbrara
pelleHus: MaTeMaTHIeCKOH 3a/1a4H;

« TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUH 331a4H,
BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

+ OLIGHUBATh COOTBETCTBUE Pe3yibTaTa AeATeIbHOCTH MOCTABICHHOH 1IeN U
YCIIOBUSIM, OOBSICHSITh MPUYMHBI JOCTHKCHUS WU HEIOCTHKEHUS IENH,
HaXOJUTh OIIMOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 7 KJjacce OOyYarONIUICS TMONYYUT CIETYIONTUE
MpEAMETHBIE PE3YJIbTaThI:

Yucaa v BIYMCICHUSA

BrInoaHATh, codeTass yCTHbIE M TUCbMEHHBIE TPUEMBI, apuPMETHUUECCKUE
JEUCTBUS C PAallMOHATBLHBIMU YUCIIAMU.

Haxonuth 3HAYEHUS YWCIOBBIX BBIPAXKEHHUH, MPUMEHSATH pPazHOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUMCIICHUSI 3HAYEHUN JAPOOHBIX BBIPAKEHUM, COIEPIKALTUX
OOBIKHOBEHHBIE U JCCATUYHbBIC TPOOH.

[lepexomuTh OT OmHOM (GOPMBI 3aNUCH YUCEN K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IPOoOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBaTh 1 yIOPSII0YMBATh palliOHAIbLHbBIC YUCIIA.

OKpyIIsTh ynca.

BBINOAHATE MPUKUAKY U OLIEHKY pE3yJbTara BBIYUCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHHUI. BBINONHIATE AEHCTBHUS CO CTENEHSMHU C HaTypajbHBIMU
MOKa3aTENSIMU.



[IpUMEHATH NPU3HAKU IEIIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIA HATYPAJIbHBIX
YUCEIL.

Pemare nmpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBICE C OTHOILICHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYUH, IPOLIEHTAMH, HHTEPIPETHUPOBATH
pe3ynbTarhl PEMICHUS 3a1a4 C YYETOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpruBaeMbIX OObEKTOB.

AnredOpanveckue BbIPaKEHUA

Hcnonb3oBarh aredpanyecKyto TEpPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOCHUS yUeOHOTO MaTepuaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXKCHUN MpU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BrinonaHsaTe npeoOpa3oBaHus 1IEI0TO0 BhIPAXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJTIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BpINONHATE YMHOXXEHHE OJHOYIEHAa HAa MHOIOYWIEH M MHOIOWIEHAa Ha
MHOTO4JICH, MPUMEHSATH (POPMYJIbI KBajipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCylmecTBIATh PA3JI0KEHUE MHOTOYIEHOB HA MHOXKHUTENIU C IOMOIIBIO
BBIHECEHUS 32 CKOOKH O0IIEro MHOXKUTESI, TPYNIUPOBKHU CIaraéMbIX, IPUMEHEHUS
bopMyIT COKpaIIEHHOTO YMHOXKECHHUSI.

[TpumensTh mpeodpa3oBaHusi MHOTOUICHOB ISl PEIICHUS PAa3IMYHbIX 33]1a4 U3
MAaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMU IOKA3aTEISIMUA IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHMS U HEPABEHCTBA

Pewars nuHeElHBbIE ypaBHEHUs C OJHOM INEPEMEHHOW, MPUMEHss MNpaBUJia
Mepexo/ia OT UCXOJHOTO YPAaBHEHHSI K PaBHOCUJILHOMY emy. [IpoBepsith, siBisgeTCA
JIX YKCJIO KOPHEM YPABHEHMUSI.

[TpumensTe rpaduyeckre METObI IPU PEUICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupare mnpuUMepbl Tap YHCEN, SBISIOMMXCA pEHIeHUEeM JIMHEHHOTO
YpPaBHEHUS C ABYMS IEPEMECHHBIMU.

CTpouTh B KOOPAUHATHOM TJIOCKOCTH TpauK JTUHEHMHOTO YpaBHEHUS C IByMS
NePEMEHHBIMHU, MOJIB3YACh TPadUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHCHUS.

Pemiate cucteMbl IBYX JIMHEMHBIX YPAaBHEHUMN C JByMsI IEPEMEHHBIMU, B TOM
qucIe rpapuuecKu.

CocTaBisiTh W pemiarb JUHEHHOE YPAaBHEHUE WA CUCTEMY JIMHEWHBIX
YPAaBHEHUM IO YCJIOBUIO 3aJa4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4M MOJIYYEHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakarh Ha KOOPAMHATHOM MPSIMOIl TOYKU, COOTBETCTBYIOLIUE 3a1aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHCIIOBBIE IPOMEXKYTKH Ha
anreOpanvecKkoM s3bIKe.



OTmedars B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpauku TUHEHHBIX GyHKIMA. CTpouTh rpaduk QyHKIUU y = [X|.

OnuceiBaTh € TOMOIIBIO (YyHKIUH H3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMH: CKOPOCTb, BpPEMs, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
IIPOU3BOAUTEIBHOCTD, BPEMsI, 00BEM pabOTHI.

HaxonuTh 3HaueHne PyHKIMHU IO 3HAYCHUIO €€ apTryMEeHTa.

[Tonnmate rpaduueckuii cmocod MpeACTaBICHUS U aHAIW3a WHGOpPMAIUH,
U3BJIEKaTh U UHTEPHPETUPOBATh MH(OPMALUIO U3 IPA(PUKOB peabHbIX MIPOLECCOB
Y 3aBUCUMOCTEM.

K koHiy oOydeHus B 8 kiacce oOydaroIIMiCS MOJNYYUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30Barh HadaJIbHBIE IPEACTABICHUSA O MHOMKECTBE JIEUCTBUTEIIBHBIX
YKCell AJIsl CPAaBHEHUS, OKPYIVIEHUS U BBIUYMCIICHUN, N300pakaTh 1E€HCTBUTEIbHbBIE
YHUCIla TOYKAMHU Ha KOOPAUHATHOMN IPSIMOM.

[IpumeHsATh mNOHATHE apU(PMETUYECKOTO KBAJIPATHOIO KOPHSA, HAaXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJNb3ysd NPH HEOOXOIUMOCTU KaJbKYJSATOP, BBIMNOIHATH
npeoOpa3oBaHUsl BBIPAKEHUHN, COAEPXKALUX KBaJpaTHble KOPHHU, MCIONb3Ys
CBOWCTBA KOPHEH.

Hcnonb30Barh 3amMCH OONBIIMX M MaJbIX YHCEN C MOMOILIBIO JECATUUHBIX
npo0eii u creneHelt yucna 10.

AuireOpandecKkue BbIPpaKeHUS

[IpyMeHATE TMOHATHE CTENEHM C LEIbIM  II0Ka3aresjaeM, BBIIOJIHATH
IpeoOpa3oBaHus BHIPAXKEHU, COAEPKAIINUX CTETIEHHU C LIEJIIM [TOKA3aTEeJIEM.

BhINONHATH TOXI€CTBEHHBIE MPE0OPA30BaHUs PALlMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBHJI ACHCTBUI HAJ MHOTOWICHAMH U aJireOpandecKUMH JIpOOsSMHU.

PacknanpiBath KBaApaTHBIA TPEXUIICH HA MHOXKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM ISl pEIIeHUs pa3IMUHbIX 3aa4 U3
MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 PEATbHON NPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS W PalMOHAJbHBIE YPABHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI [IByX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.

[IpoBOANTH IPOCTENIINE HCCIIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE€ C TPUMEHEHUEM TpaduuecKux MpeAcTaBiIeHud (yCcTaHaBIMBAaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHUH PEILICHMS, €CIM HMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT cioBecHOW (OPMYIMPOBKH 3agaud K €€ anreOpandeckoin
MOJEIIM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
MHTEPIPETUPOBATh B COOTBETCTBUU ¢ KOHTEKCTOM 33J1a4X IOy YCHHBIA PE3yJIbTaT.



[IpuMeHSATH CBOICTBA YMCIOBBIX HEPABEHCTB ISl CDABHEHHSI, OLICHKH, PEIIaTh
JMHEHHBIC HEPABEHCTBA C OJTHOU MEPEMEHHOMN M UX CHUCTEMBI, JaBaTh rpauIeCKyIo
WJUTFOCTPALIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[lorumarh U UCMONB30BaTh (DYHKIMOHAIbHBIC MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMS), OMPEICIATh 3HAUCHHE (PYHKIHMHM IO 3HAYCHUIO
apryMeHTa, OIpeIesITh CBOMCTBA (PyHKIUHU 1O €€ TpaduKy.

CtpouTts rpaduku deMeHTapHbIX QYHKIUI BUA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OIiCBIBaTh CBOIICTBA YNCIOBOH PyHKIHH
1o e€ rpadukxy.

K koHiy oOydeHus B 9 kiacce oOydaroIIMHCS MONYyYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHhI:

Yuca 1 BbIYMCICHUS

CpaBHUBATh U yHOPSAJ0YMBATh PALIMOHAIBHBIE U HPPAIMOHAIBHBIE YHCIIA.

BoInonHATh apupMeTnyecKre JeHCTBUS C paMOHAIBHBIMU YHCIIAMU, COUYETAast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIUHUCICHHS C UPPalMOHAJIbHBIMU
YUCJIaMHU.

Haxonuth 3HaueHUs1 CTENEHEHN C LETbIMU [TOKa3aTeNIIMUA U KOPHEH, BBIYUCIISATh
3HAYEHUS YHCIIOBBIX BHIPAKECHHI.

OKpyisiTb  JEHCTBUTENBHBIE YHWCJIA, BBIMOIHAThH NPUKUIKY PpE3yJbTara
BBIUHCIICHUN, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemars 1uHEHbBIE U KBAJPATHBIE YPABHEHUS, YPABHEHUS, CBOJAIIUECS K HUM,
npocTeiire JpoOHO-palliOHaIbHbIE YPABHEHUSI.

Pemiate cucTteMbl NIByX JMHEWHBIX YpPaBHEHUN C ABYMSI MEPEMEHHBIMU H
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OIHO YPABHEHHE HE SIBIIACTCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3aayu  ajareOpandeckuM CIIOCOOOM €  MOMOIIBIO
COCTaBJICHUS] YPABHEHHSI MJIM CUCTEMBI IByX YPaBHEHUM C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTH IIPOCTEUIINE UCCIIENOBAHUs YPABHEHUN U CUCTEM YpPaBHEHHMU, B
TOM YHUCJI€ ¢ TPUMEHEHUEM TpaduuecKux MpeacTaBiIeHni (yCTaHABINBATh, UMEET
JU YpaBHEHHE WJIM CHUCTEMa YpPAaBHEHMI PEIIEHUs, €CIM HUMEET, TO CKOJIbKO, U
npouee).

Pemars nuHelHbIE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pa)kaTh
pElICHNE HEPABEHCTB HA YMCJIOBOW IPSMOM, 3alMCHIBATh PELICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemars cucTeMBbI IMHEMHBIX HEPABEHCTB, CHCTEMbBI HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, N300paxaTh pelIeHue CHCTEMbl HEPABEHCTB Ha YMCIOBOM
MPSIMOM, 3alUCBHIBaTh PEIIEHUE C TOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELLICHUH PA3IUYHBIX 33/1a4.

DOyHKIUU



Pacno3naBarh (YHKIMH W3y4eHHBIX BHIOB. [loka3pIBaTh CXeMaTUYECKU
pacrooKeHne Ha KOOPJUHATHON IITOCKOCTH TpaduKoB PyHKIUN BUaA: y = kx, y =
kx +b,y=k/x,y =ax2 + bx + ¢,y =x3, y=VX, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHii
K03 ((DHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUMH.

Ctpouth U M300pakaTh CXEMATUYECKU TpaPUKU KBaJApPaTHUUHBIX (PyHKLUH,
OIKCHIBaTh CBOMCTBA KBaIpaTUUHBIX (PYHKIIMN MO UX rpaduKam.

Pacno3naBarh KBagpaTuuHyl0 (QYHKLIHIO IO (hopMyse, IPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peaslbHOM KU3HU, (PU3UKH, TEOMETPUH.

YucsioBble M0C/I€10BATEILHOCTH H IIPOrPecCHu

Pacnio3naBarh apu(pMeTHYECKYIO U TEOMETPUUECKYIO IPOTPECCUU TIPU Pa3HBIX
criocobax 3afaHusl.

BBIMIONIHATG  BBIYMCIEHHMS C  HUCIOJIb30BaHMEM (QOpMya n-ro  4jeHa
apu(PMETUIECKON U TEOMETPUUECKON MPOTPECCHIA, CyMMbI IIEPBBIX N YICHOB.

N300paxarh wI€Hbl TOCIEAOBAaTEIbHOCTH TOYKAMHM Ha KOOPAWHATHOM
IJIOCKOCTH.

Pemarp 3agauu, CBSI3aHHBIE C YMCJIOBBIMH IIOCJIENOBAaTENBHOCTSIMH, B TOM
YHUCIIE 337a4d U3 PEANbHOW KU3HM (C UCIOJIb30BAHUEM KaJIbKYJIsATOPa, HU(POBBIX
TEXHOJIOTUH).

TEMATHUYECKOE IIVTIAHUPOBAHUE

7 KIIACC
Ne  Hammenopamme KosmmvecTBo yacos DJICKTPOHHBIE
(uudposbie)
n/ pasgenoButTem Bceer Konrpoabnsl IIpakTuyecknu
o0pa3oBare/IbHbIC
n NPOrpamMmsbl 0 e padoThbl e padoTbl
pecypchl
Uucna n
bu6muoreka [IOK
BBIYHCIICHUS.
1 25 1 https://m.edsoo.ru/7f415b9
PanmonanbHbIe 0
YHCa a
AnreOpandecku bubmmorexa [IOK
2 27 1 https://m.edsoo.ru/7f415b9
€ BBIpa)KEHUS 0
bubmoreka [IOK
VYpaBHeHus U
3 20 1 https://m.edsoo.ru/7f415b9
HEPaBEHCTBA 0
Koopaunats! n bubnuorexa HOK
4 rpaduKu. 24 1 https://m.edsoo.ru/7f415b9
DOyHKIMH 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

[ToBrOpenue u

Bbu6mmoreka IIOK

5 6 1 https://m.edsoo.ru/7f415b9
00001IeHHE 0
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I10
I[TPOTPAMME
8 KUIIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
N2 HaumeHnoBaHue
(uudposbie)
n/ pasgenoB uTemM Bceer KonrTpoabnbl IIpakTuyecku
o0pa3oBare/ibHbIE
n NMPOrpamMmbl 0 e padoThI e padoThl
pecypchl
Yucna u
bubaunoreka [IOK
BBIYMCIICHHS.
15 https://m.edsoo.ru/7f417af
KBanparnbie 2
KOpHU B
Yucna u
BBIYMCJICHHS. bubnuoreka [IOK
2 Crerens ¢ 7 https://m.edsoo.ru/7f417af
EJIBIM 8
roKasarejieM
Anrebpanuecku
bubmoreka [IOK
€ BBIPOXKEHUSI.
3 . 5 1 https://m.edsoo.ru/7f417af
KBaapatHbliit 2
TPEXUIIEH B
Anrebpanyecku
bubnuoreka [IOK
€ BBIPOKCHUS.
4 15 1 https://m.edsoo.ru/7f417af
Anrebpanyecka 2
g 1po0b B
YpaBHeHUA U
bubmoreka [IOK
HEPaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417af
KBagparueie 2
ypaBHEHUSA B
YpaBHeHuUs u
bubnuoreka [IOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f417af
Cucremsbl o
YpaBHEHUU B
YpaBHeHuU U bubnuotexa [IOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepagencraa 8
OYHKIUH. bubnuotexa [IOK
8 OCHOBHBIC 5 https://m.edsoo.ru/7f417af
HOHATHUS 8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

KOJIMYECTBO

OYHKIUH. bubnuotexa [IOK
9 Yucnosble 9 https://m.edsoo.ru/7f417af
GyHKIHHT 8
bubaunoreka [IOK
[ToBrOpenue u
10 6 2 https://m.edsoo.ru/7f417af
00o0mienne g
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO
I[MPOT'PAMME
9 KUIIACC
Ne  HamMeHoBaHme KosuvecTBo yacoB DJIeKTPOHHbIE
(uu¢posbIe)
n/ Ppa3neioB U TeM Bcer KoHTposbH IIpakTHyeck
oOpa3oBareJibHbIE
n NMPOrpaMMbI 0 ble padoThI ue padoThl
pecypcsbl
Yucna u
bubnaunoreka [IOK
BBIYUCIICHHS.
1 . 9 https://m.edsoo.ru/7f419d
JlelicTBUTENbHBIC 08
yucia o
YpaBHeHus 1
bubmoreka [IOK
HEpaBEHCTBA.
2 14 1 https://m.edsoo.ru/7f419d
VYpaBHeHus ¢ 08
OJIHOM TIEPEMEHHOU T
VYpaBHeHUd U
bubnuoreka [IOK
HEPaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d
Cucremsl 08
YpaBHEHHU o
VYpaBHeHus u bubnuotexa [JOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencraa 08
bubnuoreka [IOK
5 OyHKINH 16 1 https://m.edsoo.ru/7f419d
08
YucoBsie bubnuoreka [IOK
6 ITOCJIEI0BATEIBHOC 15 1 https://m.edsoo.ru/7f419d
TH 08
[ToBrOpenue,
bubmoreka [IOK
000011IeHHE,
7 18 1 https://m.edsoo.ru/7f419d
CUCTEMaTHU3ALINS 08
3HAaHUU T
OBIIEE
- 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YACOB I1O
[TPOTPAMME

HOYPOUYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB

Ne Jara
KontpoJanb
n/ Tema ypoka Bcee HELe IIpakTuyec mu3y4eH

n ro KHe padoTsl  Hs
padoTsbI

Ilonsitue
paLMOHAIBHOTO 1
qucia

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBareJibHbIE

pecypchl

Apudmerndecku
€ IEHCTBHUA C
paloHaIbHBIMU
qHrcIaMu
Apudmernaeckn
€ JCUCTBHUS C
parMoHaTLHBIMA
qHUCIIaMU

Apudmernuecku
€ IeUCTBUA C
panroHalIbHBIMU
qHCcIaMu

Apudpmerruecku
€ JeICTBHA C
paloHaIbHBIMU
quclIaMu
ApudpmeTrruecku
€ IeUCTBUA C
palnoHaIbHBIMU
qucIaMu

CpaBHenue,
yHOpsAI0YMBaHHE
paloHaIbHBIX
qrcen
CpaBHeHue,
yIOpPSA04MBaHNE
palMOHAIBHBIX
qucen

CpaBHenue,

yHOpSAI0YMBAHHE




10

paIMoOHaTBEHBIX
Yyucell

CreneHs ¢
HaTypaJbHBIM
roKa3arejieM

bubmuoreka [IOK
https://m.edsoo.ru/7f4
211de

11

CreneHs ¢
HaTypajJbHbIM
oKasarejaem

bubnunoreka [IOK
https://m.edsoo.ru/7f4
21382

12

13

CreneHs ¢
HaTypaJbHbIM
IOKa3aTeaeM
CreneHns ¢
HaTypaJbHbIM
MOKa3aTeaeM

bubnunoreka [IOK
https://m.edsoo.ru/7f4
2154¢

bubnanoreka [IOK
https://m.edsoo.ru/7f4
218be

14

15

CreneHs ¢
HaTypaJbHbIM
IokKa3arejaeM
Pemrenne
OCHOBHBIX 3aa4
Ha Jpodwu,
MIPOLICHTHI U3
peabHOMN
MPaKTUKHU

16

17

18

Pewenne
OCHOBHBIX 33]1a4
Ha J1po0u,
MPOLEHTHI U3
peabHOMI
MIPAKTUKHU
Pemenne
OCHOBHBIX 33]1a4
Ha apo0wu,
MPOLIEHTHI U3
peabHOMI
MPaKTUKHU
Pemenne
OCHOBHBIX 3a/1a4
Ha 1polwu,
MPOLIEHTHI U3
peabHOMI
MPaKTUKHU

19

IIpusnaku
JEIINMOCTH,
Pa3IOoXKCHUS Ha
MHOKUTENN



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

20

HaTypaabHBIX
qHCell
[Ipu3naku
JCIIMMOCTH,
pas3IoXeHHs Ha
MHOKUTENN
HaTypPaJIbHBIX
qucel

21

Peanbubie
3aBUCUMOCTH.
IIpsimas u
oOparHas
MPOTOPIIMOHATBH
ocTU

22

23

24

PeanbHbie
3aBUCUMOCTH.
IIpsmas u
obOparHas
MPOTOPIIMOHATBH
OCTH

PeanbHbie
3aBUCUMOCTH.
[Ipsamas n
oOparHas
MPONOPLUUOHATBH
OCTH

PeanbHbie
3aBUCUMOCTH.
[Ipsimas n
oOparHas
MPONOPLUUOHATBH
OCTH

25

26

KontponbsHas
pabota o Teme
"ParmoHaIbHEIE
gucia"

bykBenHbIE
BBIPAKECHUS

bubmoreka [IOK
https://m.edsoo.ru/7f4
1feec

27

DopMyiibl

28

DopMyiibl

29

IIepemeHHBIE.
Jonyctumele
3HAYCHHUS
IIEPEMEHHBIX



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

30

[TpeoOpaszoBanue
OyKBEHHBIX
BBIPAKCHUH,
packpbiThe
CKOOOK U
IpUBE/ICHHE
MOAO00OHBIX
cllaraeMbIx

bubmuoreka [IOK
https://m.edsoo.ru/7f4
1fafa

31

[IpeobpazoBanue
OyKBEHHBIX
BBIPAKCHU,
pacKpbITHE
CKOOOK 1
MIPHUBEICHUE
MOAO0HBIX
cllaraeMbIX

bubmuoreka [IOK
https://m.edsoo.ru/7f4
1£fd70

32

[IpeobpazoBanue
OyKBEHHBIX
BBIPAKECHU,
packpeITHe
CKOOOK U
IIpUBEJICHNE
MOJO0HBIX
cllaraeMbIX

33

ITpeoOpa3oBanue
OyKBEHHBIX
BBIPAKCHU,
packpeITHe
CKOOOK U
MIpUBEJICHNE
MOJO0HBIX
CcllaraeMbIxX

34

35

CBoiicTBa
CTEIEHHU C
HaTypaJIbHBIM
rmokasarejieM
CsoiicTBa
CTEIIEHH C
HaTypaJTbHBIM
IOKa3aTeaeM

bubmoreka [IOK
https://m.edsoo.ru/7f4
21382

bubnmoreka [IOK
https://m.edsoo.ru/7f4
2154e

36

CsoiicTBa
CTEIEHHU C
HaTypaJIbHBIM
rokasarejieM

bubmoreka [IOK
https://m.edsoo.ru/7f4
218be



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

bubnunoreka I[IOK

37  MHoOroujaeHsl https://m.edsoo.ru/7f4
2276e
bubaunoreka [IOK
38  MHoroujeHsl https://m.edsoo.ru/7f4
22930
CrnoxeHue,
bubaunoreka [IOK
39  DPHAMTAHNS, https://m.edsoo.ru/7f4
YMHOKEHHE 24
MHOTOYJICHOB
Cnoxenue,
. bubnuoreka [IOK
40 ’ https://m.edsoo.ru/7f4
YMHOKEHHE 2ecs
MHOTO4YJICHOB
Cnoxenue,
bubanoreka [IOK
41 | BPUTMTARAS, https://m.edsoo.ru/7f4
YMHOXEHHE Vfea
MHOTO4YJICHOB
Cnoxenue,
. bubnaunoreka [IOK
42 ’ https://m.edsoo.ru/7f4
YMHOKEHHE 23182
MHOTO4JICHOB
Dopmyibl bubnuorexa [IOK
43 COKpAILEHHOTO https://m.edsoo.ru/7f4
YMHOXECHUS 2432a
Dopmyibl bubnuotexa [IOK
44 COKpAILIEHHOTO https://m.edsoo.ru/7{4
YMHOXEHUS 2464a
DopmyIibl bubmmoreka [OK
45 | COKpai€HHOTO https://m.edsoo.ru/7f4
YMHOKCHUSI 24c12
Dopmyibl bubnuotexa [IOK
46  cokxpamEHHOro https://m.edsoo.ru/7f4
YMHOKCHUSI 24£d2
DopmyIibl bubnmmoreka [OK
47 | COKpam€HHOro https://m.edsoo.ru/7t4
YMHOXKEHUS 251d0
Paznoxenne bubaunoreka [IOK
48 = MHOTrO4YJICHOB Ha https://m.edsoo.ru/7f4
MHOXXHUTEIHN 23312
Paznoxenue bubmoreka [IOK
49 = MHOTrO4JICHOB Ha https://m.edsoo.ru/7f4
MHOXKUTEIIU 237fe
Paznoxenue bubnmoreka [IOK
50 = MHOro4jeHOB Ha https://m.edsoo.ru/7f4
MHOXXHUTEIA 239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

51

52

Pasznoxenue
MHOTOYJICHOB Ha
MHOKHUTENN
KonTponbHas
pabota mo Teme
" Anrebpandecku
€ BbIpaxkeHus"

53

VYpaBHeHue,
MpaBuIIa
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHIIBHOCTh
YpaBHEHUI

54

55

56

57

58

JIuneriHoe
ypaBHEHUE C
OIHOU
MepEMEHHOM,
pelieHue
JIMHEMHBIX
YpaBHEHUI
JIuneitHoe
ypaBHEHHE C
OTHOM
IIEPEMEHHON,
pelienue
JIMHEMHBIX
YpaBHEHUI
JIuneitHOE
YpaBHEHUE C
OoIHOU
[IEPEMEHHON,
pelieHue
JIMHEMHBIX
ypaBHEHUH
Penrenue 3anmau ¢
TIOMOIIIBIO
YpaBHEHUI
Penrenue 3anmau ¢
IIOMOIIIBIO
ypaBHEHUU

bubmoreka [IOK
https://m.edsoo.ru/7{4
20482

bubnuoreka [IOK
https://m.edsoo.ru/7f4
2064¢

bubnuoreka [IOK
https://m.edsoo.ru/7f4
20806

59

Pemienne 3agau c
MOMOIIBIO
YpaBHEHU

bubmoreka [IOK
https://m.edsoo.ru/7f4
209a0



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

Peiienue 3agau c

bubmuoreka [IOK

60 = momorukko https://m.edsoo.ru/7f4
YpaBHEHUU 20e6e
JInnelinoe
ypaBHEHUE C bubnuotexa [IOK
61  nBywms https://m.edsoo.ru/7f4
MEPEMEHHBIMH 1 27¢32
ero rpaduk
JIuneiinoe
ypaBHEHUE C bubnuotexa [IOK
62 | nBymsa https://m.edsoo.ru/7f4
IIEPEMEHHBIMU U 27e8a
ero rpadux
Cucrema n1Byx
JIMHEHHBIX bubaunoreka [IOK
63 = ypaBHEHHUH C https://m.edsoo.ru/7f4
JBYMSI 2836¢
MepeMEHHBIMHU
Cucrema 1ByX
JIMTHEWHBIX
64 | ypaBHEHUIi C
JIBYMSI
MepEMEHHBIMU
Cucrema n1Byx
JIMHEUHBIX
65 | ypaBHeHUI C
JBYMST
MepeMEHHBIMHU
Cucrema 1ByX
JIMTHEWHBIX
66 | ypaBHEHUI C
JBYMSI
NepeMEHHbIMU
Pemienne cucrem bubmoreia HOK
67 — https://m.edsoo.ru/7f4
284de
Pemenne cucrem bubmorera [TOK
68 ypaBHemit https://m.edsoo.ru/7f4
2865a
bubnmoreka [IOK
Pemenne cucrem
69 ypaBHEHHii https://m.edsoo.ru/7f4
287d6
70 Pewenne cucrem
YpaBHEHUI
71 Pemenue cucrem

YpaBHEHUI



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6

72

KontponbpHas
pabota mo Teme

bubmuoreka [IOK
https://m.edsoo.ru/7f4

JIuneiineie 21044
ypaBHEHUS"
bubnunoreka [IOK
Koopnunara
73 . https://m.edsoo.ru/7f4
TOYKH Ha MPSIMOU 1deT6
bubmuoreka [IOK
YucoBslie
74 https://m.edsoo.ru/7f4
MIPOMEKYTKH LD
Hucnosble
75 HCIIOBBI
MIPOMEKYTKH
Paccrosnue
MEXy JAByMS
76 = TOouKamu
KOOPJIMHATHOM
MpAMOit
Paccrosinue
MEXIY JIByMsI
77 = TOukKamu
KOOpPAUHATHOU
IpsAMON
IIpssMoyromnpHas
bubmoreka [IOK
cucrema
78 https://m.edsoo.ru/7f4
KOOpAMHAT Ha
lel6e
TJIOCKOCTH
[IpssmoyromnbHas
bubnuoreka [IOK
cucreMa
79 https://m.edsoo.ru/7f4
KOOpJMHAT Ha Led2a
TTOCKOCTH —
ITpumepsl
bubmoreka [IOK
rpaduKoB,
80 https://m.edsoo.ru/7f4
3aJaHHBIX
1e8a8
bopmynamu
[Ipumepsr
bubnmoreka [IOK
rpaduKoB,
81 https://m.edsoo.ru/7f4
3aJaHHBIX 1edS0
bopmynamu
IIpumepsl
rpauKoB,
gy | Tpad
3aJaHHBIX
bopmynamu
Urenue rpadukoB bubnuotexa [IOK
83  peanbHBIX https://m.edsoo.ru/7f4
3aBHCHMOCTEH lea24



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
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N bubmuoreka [IOK
CaoiicTBa
87 — https://m.edsoo.ru/7f4
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. bubnunoreka [IOK
CBoiicTBa
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YHIHIH 1f1fe
. bubnanoreka [IOK
JIuneinas
89 - https://m.edsoo.ru/7f4
YHEH 27282
. bubnanoreka [IOK
JIuneinas
90 - https://m.edsoo.ru/7f4
YHIH 27412
ITocTtpoenue
bubaunoreka [IOK
rpaduka
91 L https://m.edsoo.ru/7f4
JIUHEWHOU 6dle
GbyHKIIIHI
ITocTpoenue
0 rpa®%Kav
JUHEWHOU
byHKIHUN
93 I'paduk pysakimm
y =[x|
94 I'padux pyHkumn
y =Ix|
KontponbsHas
pabota o Teme
"Koopaunatsl u
bubmoreka [IOK
rpaduKu.
95 — https://m.edsoo.ru/7f4
YHIIIH 1£50a
Bceepoccuiickas
MIPOBEpPOYHAS
paborta
Hrorosas
KOHTPOJIbHAs
bubmoreka [IOK
pabora /
96 Beeboceniickas https://m.edsoo.ru/7f4
p 29¢6¢
MIPOBEPOYHAS
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IToBTOpeHue
OCHOBHBIX
MOHATUU U
METOA0B Kypca 7
KJjacca,
000011eHNE
3HAHHUH
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[ToBrOpenue
OCHOBHBIX
MOHATUU U
METOA0B Kypca 7
Kjacca,
00001IEeHHE
3HaHUI

bubmuoreka [IOK
https://m.edsoo.ru/7f4
29132

99

IToBTOpEHUE
OCHOBHBIX
TOHSITUH U
METOAOB Kypca 7
KJacca,
00o00meHue
3HAHUU

bubanoreka [IOK
https://m.edsoo.ru/7f4
2a0e0
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IToBTOpEHue
OCHOBHBIX
MOHATUH U
METO0B Kypca 7
Kjacca,
000011IcHIE
3HAHHH
[ToBTOpEHNE
OCHOBHBIX
MOHATUH U
METOA0B Kypca 7
Kjacca,
00001IeHHE
3HAHHUH
[ToBTOpEHNME
OCHOBHBIX
MOHSITUH U
METOA0B Kypca 7
Kjacca,
00001IeHHE
3HAaHUH

bubmoreka [IOK
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OBIIEE
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YACOB I1O
[TPOTPAMME
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Koaun4yecTBOo yacoB

Tema ypoka Bce Kourpoabn IlIpaktuuec

ro ble padoThI

KBangparHsiit

KOPEHb M3 1
qyciia

[lonstue 06
HppaliOHAIBHO 1
M 4HCJIe

KHe padoTbl

Jara
U3y4eH
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DJIEeKTPOHHbIE
undgposBbie
oOpa3oBare/ibHbIE

pecypchl
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2d452

bubnaunoreka [IOK
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JlecsaTu4HbIE
MIPUOITMKEHUS
UPPaIMOHAIILHBI
X YHCe
Hecsatuunblie
MPUOIMIKEHUS
HPPAIMOHATIEHBI
X Yucen

JlencTBUTEIbHBI
€ yucia

CpaBHeHnue
JIeHCTBUTEIIHLHBI 1
X Yucel

CpaBHeHne

e CTBUTEIIHLHBI 1
X YHCEI

10

Apudmernueck

Wi KBaJpaTHBIN 1
KOpPEHb
YpaBHeHue
BHJA X>=a
CaoiicTBa
aprupMeTHIECKI
X KBaJpPaTHBIX
KOpHEM

bubnuoreka [IOK
https://m.edsoo.ru/7f4
2d862

11

CaoiicTBa
apudmernyecku
X KBaJpaTHBIX
KOpHEH

bubmoreka [IOK
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2d862
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Feprral 2dd26
KBaJIpaTHBIC
KOpHHU
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€ YHCJIOBBIX
. bubaunoreka [IOK
BBIPAKCHHUIH,
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KBaJIpaTHEIC
KOpHU
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€ YHCIIOBBIX
. bubaunoreka [IOK
BBIPAKCHHIH,
14 S https://m.edsoo.ru/7f4
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KBaJIpaTHbIC
KOpHU
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€ YHCIIOBBIX
. bubnanoreka [IOK
BBIPKCHHUH,
15 KALIIX https://m.edsoo.ru/7f4
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KBaJIpaTHbIC
KOpHU
Crenens ¢ bubmoreka [IOK
16 EeIBIM https://m.edsoo.ru/7f4
IOKa3arejaeM 354a4
CranpapTtHas
3aIUCh YNCIIA.
Pasmepsl
00BEKTOB
OKPY’KaIOIIIEro
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bubmoreka [IOK
AIIEMEHTAPHBIX
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KOCMHYECKHUX
00BEKTOB),
JUIATEILHOCTD
MPOLIECCOB B
OKpY’KaroIIeM
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CBoiicTBa
bubmoreka [IOK
CTEIEHH C
18 - https://m.edsoo.ru/7f4
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19 N https://m.edsoo.ru/7f4
et 35648
[oKa3areiaeM
CBoHCcTBa
bubaunoreka [IOK
CTEIIEHU C
20 - https://m.edsoo.ru/714
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23 ¢ Jap
TpEXUICH
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MHOXHTEIN
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bubmuoreka [IOK
KBaJIPaTHOTO
26 TOSXUIeHa Ha https://m.edsoo.ru/7f4
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pabora 1o
TEMaM
" bubmoreka [IOK
KBagparueie
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Jomyctumsle
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MeEPEMEHHBIX,
29 P

BXOISIINX B

anredpanvecKue
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bubaunoreka [IOK
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bubnaunoreka [IOK
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bubnanoreka [IOK
Cokpainenue
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BBEIYHTAHUE,
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YMHOXCHHE U
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CBOJISITITUXCS K
KBaJpaTHbIM
Pemenue
YpaBHEHUH,
CBOJISIIITUXCS K
KBaJI[paTHBIM
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[Ipocreitmue
JIpOoOHO-
paloHaIbHbIe
ypaBHEHUS
IIpocreitmme
JIpoOHO-
paloHaIbHbIE
ypaBHEHUs
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bubmuoreka [IOK
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Pewenne
TEKCTOBBIX
3a1a4 ¢
ITOMOILBIO
KBaJIpaTHbIX
YpaBHEHUI
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TEKCTOBBIX
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ITOMOLLBIO
KBaJIpaTHbIX
ypaBHEHUH
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ypaBHEHHUS"
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JInnennoe
ypaBHEHHE C
JByMsI
IIEPEMEHHBIMU,
ero rpaduk,
IIPUMEPHI
peueHus
YpaBHEHUI B
LIEJIBIX YHCIIaX
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JInnennoe
ypaBHEHUE C
JBYMSI
MePEeMEHHBIMH,
ero rpaduk,
MIPUMEPHI
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penieHus
YpPaBHEHUH B
LETIBIX YUCIIax
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ypaBHEHUE C
JBYyMsI
[IEPEMEHHBIMU,
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MIPUMEPBI
perieHus
YpPaBHEHUU B
LETBIX YUCIIax
Pewmenne
CUCTEM JBYX
JIMHEUHBIX
ypaBHEHUH C
JBYMsI
MepeMEHHBIMHU
Pewmenne
CUCTEM JBYX
JIMTHEWHBIX
YPaBHEHHUH ¢
JByMsI
MepeMEHHBIMU
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Pemienue
CUCTEM JIBYX
JIMHEMHBIX
YpPaBHEHHUH C
JIByMsI
MEPEMEHHBIMU
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ITpumepsl
pelieHus
CUCTEM
HEJIMHENHBIX
YpaBHEHHUH C
IBYMS
IIEPEMEHHBIMU
[Ipumepsr
peuieHus
CUCTEM
HEJIMHEHNHBIX
YPaBHEHHUH C
OBYMS
IIEPEMEHHBIMU
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I'papuueckas
UHTEPIIpETALMS
YPaBHEHHUSI C
IBYMSI
[IEPEMEHHBIMU U
CUCTEM
JIMHEWHBIX
YpaBHEHUH ¢
IOBYMS
[IEpEMEHHBIMU
I'papmueckas
MHTEpIIpEeTALM
YPaBHEHHUSI C
IBYMsI
IIEPEMEHHBIMU U
CUCTEM
JIMHEUHBIX
YpPaBHEHHUH C
IBYMS
[IEpEMEHHBIMU
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TEKCTOBBIX
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Pemenue
TEKCTOBBIX
3aJ51a4 ¢
TIOMOIIIBIO
CHCTEM
YpaBHEHUI
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YucnoBble
HEpPAaBEHCTBA U
HUX CBOMCTBa
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HEpPaBEHCTBA U
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HepaseHncrtso ¢
OJTHOU
MEPEMEHHOMN
JIuneitnbie
HEPABEHCTBA C
OIHOU
MEepEMEHHOH 1
UX pELICHUE
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JInmHeitnpie
HEPaBEHCTBA C
OHOM
MEPEMEHHOM U
UX PEIICHUE

bubmuoreka [IOK
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2¢840
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JIuHeliHbIC
HEpPaBEHCTBA C
OIHOU
MEepEMEHHOH U
UX PEIICHUE
CucreMbl
JIMHEHMHBIX
HEPaBEHCTB C
OTHOM
IIEPEMEHHOM U
UX pEeIICHUE

bubnanoreka [IOK
https://m.edsoo.ru/7f4
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Cucremsl
JIMHEMHBIX
HEPABEHCTB C
OJHOU
MEPEMEHHON U
WX pEeIICHUE

bubnuoreka [IOK
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Cucremsl
JIMHEMHBIX
HEPaBEHCTB C
OIHOM
MEPEMEHHON U
WX pEIICHUE
N3o6paxenue
pereHus
JIMHEWHOTO
HEpaBEHCTBA U
HX CUCTEM Ha
YHCIIOBOM
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JIMHEHHOTO
HEpPAaBEHCTBA U
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pabora 1o
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"HepaseHncrna.
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GbyHKIMI
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OTIpeeIICHUS 1
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3HAYEHU I
byHKITIH
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I'padux
GbyHKIIIHI
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CaoiicTBa
GbyHKIMH, UX
0oTOOpaXkeHue
Ha rpaduke
Urenue u
MOCTPOCHUE
rpapuKoB
GbyHKIMI
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ITpumepsl
rpaduKoB
byHKINH,
OTPaKAIOIINAX
peasibHbIe
IIPOLIECCHI

90

DyHKIUH,
OTIHCHIBAIOIIHE
IPAMYIO 1
00paTHYyIO
MIPOIOPLIUOHAIH
HbIE
3aBHCHMOCTH,
ux rpaduKu

bubmoreka [IOK
https://m.edsoo.ru/7f4
34bbc



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc

91

l'unep6omna 1

92

93

l'umep6ona 1

I'padux
GyHKIHH y = X?

bubaunoreka [IOK
https://m.edsoo.ru/7f4
343e2

bubaunoreka [IOK
https://m.edsoo.ru/7f4
34572

94

OYHKIMHU y =X3,
y=x,y=VYxy
=[xl;
rpagpudeckoe
pelieHue
YPaBHEHUU U
CUCTEM
ypaBHEHUH

bubmuoreka [IOK
https://m.edsoo.ru/7f4
34d38

95

IToBTOpEHUE
OCHOBHBIX
TOHSITUH U
METOJIOB KypPCOB
7 u 8 KJ1accos,
00o00meHme
3HaHUH /
Bceepoccuiickas
MIPOBEPOYHAS
pabota

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
371aa

96

Hrorosas
KOHTPOJIbHAS
pabora /
Bceepoccuiickas
MIPOBEPOYHAS
pabota

bubnuoreka [IOK
https://m.edsoo.ru/7f4
34eb4

97

IToBTOpEHue
OCHOBHBIX

MOHSITUH U

METO/I0B KypCOB 1
7 u 8 KJ1accos,
00001IeHNe

3HaHUH

98

IToBTOpenue
OCHOBHEBIX

MOHATUN U

METOJI0B KypPCOB 1
7 u 8 xI1accos,
00001IeHNE

3HaHUH

bubmoreka [IOK
https://m.edsoo.ru/7f4
3736¢



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c

IToBTOpeHue
OCHOBHBIX

MOHATUU U

99 | MeTon0B KypcoB 1
7 1 8 KJ1accos,
000011eHNE

3HaHHUHI

bubmuoreka [IOK
https://m.edsoo.ru/7f4
37510

[ToBrOpenue
OCHOBHBIX
MOHSTUH U
100 mMeTon0B KypcOB 1
7 u 8 xJ1accos,
00001menune

3HAHUHU

bubmuoreka [IOK
https://m.edsoo.ru/7f4
376b4

IToBTOpEHUE
OCHOBHBIX
TOHSITUH U
101  meTon0OB KypcoB 1
7 u 8 xJ1accos,
00o00meHue

3HAHUH

bubaunoreka [IOK
https://m.edsoo.ru/7f4
36b88

IToBTOpEHue
OCHOBHBIX
TIOHATHHI U
102 mMeTonoB KypcoB 1
7 u 8 KI1accos,

00001IeHNE

3HAHUH
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

102 6

9 KJIACC

bubmoreka [IOK
https://m.edsoo.ru/7{4
37858

Koan4yecTBo yacoB

Ko 0
Bee HTPOJIb

1 ro

T
n/ Tema ypoka Hire

padoThbI

IIpakTuyec
KHe padoThl

JlaTra
H3Y4YeH
ns

DJIEKTPOHHBIE
uudposbie
oOpa3oBare/ibHbIE

pecypchl

PanmonanbHbIe
YyHcna,
1 HUppaLMOHAJIBHBIE 1
YHCIa, KOHCYHBIC
1 O€CKOHEYHBIE



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

IECATUYHEIE
apobu
MHOXeCTBO
JIEHCTBUTEIIHLHBIX
YHCen;
NEUCTBUTEIILHBIE
YHpClIa KaK
OeCKOHEUYHEIE
JIeCATUYHEIE
apobu

Bzaumno
OIHO3HAYHOE
COOTBETCTBUE
MEXIy
MHOKECTBOM
JIEHCTBUTEIBbHBIX
ypcea u
MHOXXECTBOM
TOYCK
KOOpPAUHATHOU
IpsAMON

CpaBHeHue
JEUCTBUTEIIBHBIX
qucern,
apupmeTHyecKue
JIEUCTBUSA C
JIEUCTBUTEIbHBIM
Y YHCIIaMU
[Tpubnmxénnoe
3HaYEHUE
BEJIMYMHBI,
TOYHOCTh
IpUOTMKEHUS

Oxpyrnenue
qrcen
OxpyrneHue
qrcen
[Ipukunka n
OLIEHKa
pe3yabTaToB
BBIYUCIICHUI

[Ipuxuaka u
OIleHKa

pe3yabTaToOB
BBIYHCIICHUIH




10

JIuneitHoe
ypaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJISIITUXCS K
JIMHEHHBIM

bu6morek IJOK
https://m.edsoo.ru/7f4
3bf66

11

12

13

JIuneiinoe
YPaBHEHHE.
Pemenne
YpaBHEHUH,
CBOJAILUXCS K
JINHEMHBIM
KBagparnoe
YPaBHEHHUE.
Pewenne
ypaBHEHUH,
CBOJSALIMXCS K
KBaJIpaTHbIM
KBagparnoe
YpaBHEHUE.
Pemenne
YpaBHEHUH,
CBOJALLUXCS K
KBaJIpaTHbIM

bubanoreka [IOK
https://m.edsoo.ru/7f4
3c542

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
3c542

14

15

bukBanparHsble
ypaBHEHUSA

buksagparaeie
ypaBHEHUSA

bubnuoreka [IOK
https://m.edsoo.ru/7f4
3¢3d0

bubmoreka [IOK
https://m.edsoo.ru/7{4
3¢3d0

16

ITpumepsl
peuieHus
ypaBHEHUU
TpETbEU U
4EeTBEPTON
CTCTICHEH
Pa3IoKCHUEM Ha
MHOXXHTEIN

17

IIpumepsl
peuieHus
ypaBHEHUU
TpETbEU U
4eTBEPTON
CTCTICHEH
Pa3IoKECHUEM Ha
MHOKUTENN



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

19

Pewenne
JIpOoOHO-
palMoOHaIbHBIX
YpaBHEHUU
Pewenne
JIpOoOHO-
palMOHAIbHBIX
ypaBHEHUI

bubmuoreka [IOK
https://m.edsoo.ru/7f4
3c9b6

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3¢c9b6

20

21

Pemenne
TEKCTOBBIX 3aJ1a4
anredpanvecKum
METOI0M
Pemrenne
TEKCTOBBIX 3a]1a4
anredpanvecKum
METOIOM

22

23

Pewenne
TEKCTOBBIX 3a/1a4
anredpanvecKum
METOI0M
KonTponbHas
pabota o Teme
"VYpaBHEeHU C
OJIHOM
nepeMeHHon"

24

25

VYpaBHeHuUE ¢
IBYMSI
MIEPEMEHHBIMU U
ero rpadux
VYpaBHeHue ¢
IBYMs
IIEPEMEHHBIMU U
ero rpauk

bubnuoreka [IOK
https://m.edsoo.ru/7f4
3d0b4

bubmoreka [IOK
https://m.edsoo.ru/7{4
3d0b4

26

Cucrema 1Byx
JINHEMHBIX
YpaBHEHHUH ¢
IBYMS
MIEPEMEHHBIMU U
e€ peuieHue

27

Cucrema 1Byx
JIMHEUHBIX
YPaBHEHHUH €
OBYMS
IIEPEMEHHBIMU U
€€ pelieHne



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

Cucrema 1Byx
JINHEMHBIX
YPaBHEHHUH C
IBYMsI
[IEPEMEHHBIMU U
€€ pelieHne

29

30

31

Cucrema 1Byx
JIMHEHBIX
YpaBHEHUH ¢
JIByMsI
MepEMEHHBIMU U
€€ pelieHne
Pewenne cucrem
JIByX ypaBHEHUH,
OJTHO U3 KOTOPBIX
JIMHEHHOeE, a
Ipyroe —
BTOPOU CTENEHHU
Pewenne cucrem
JIByX ypaBHEHUH,
OJTHO M3 KOTOPBIX
JIMHEWHoeE, a
Ipyroe —
BTOPOM CTENEHU

bubanoreka [IOK
https://m.edsoo.ru/7f4
3d23a

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
3d55a

32

Pemrenue cucrtem
JBYX YpaBHECHUH,
OJTHO W3 KOTOPBIX
JIMHEHHOoE, a

Ipyroe —
BTOPOU CTENEHHU

33

34

Pemenue cucreM
JByX ypaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEWHoe, a
Ipyroe —
BTOPOU CTEMEHHU
I'paduueckas
HMHTEpIpeTanus
CUCTEMBI
YPaBHEHHUH €
IBYMSI
[IEpEMEHHBIMU

35

Pemenune
TEKCTOBBIX 3a1a4



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

36

anredpanvecKkum
CII0COO0M
Pemenue
TEKCTOBEIX 3aa4
anredpanvaecKum
CII0COOOM

37

38

KontponbHas
pabora 1o Teme
"Cucremsbl
ypaBHEHUH"
Hucnosbie
HEPaBEHCTBA U UX
CBOICTBA

39

YucioBele
HEpPaBEHCTBA U X
CBOIICTBa

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
3ad5a

40

JInHeliHbIC
HEpPABEHCTBA C
OIHOM
MEPEMEHHOMN U UX
pelieHue

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
3af08

41

42

JIuneiHbie
HEPABEHCTBA C
OTHOM
IIEPEMEHHOMN U UX
pelienue
JInnaeiHnie
HEpPABEHCTBA C
OJHOU
MEPEMEHHOMN U UX
pelienue

bubmoreka [IOK
https://m.edsoo.ru/7{4
3af08

bubnuoreka [IOK
https://m.edsoo.ru/7f4
3af08

43

44

Cucrembl
JIMHEMHBIX
HEPABEHCTB C
OoIHOU
MEPEMEHHOM U UX
pelieHne
CucreMsl
JIMHEMHBIX
HEPABEHCTB C
OIHOM
MIEPEMEHHOMN U UX
pelieHue

45

CucreMnl
JIMHEHHBIX



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

46

HEPaBEHCTB C
OJTHOM
MIEPEMEHHOMN U UX
peuieHue
KBagparusie
HEPaBEHCTBA U UX
peuieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f4
3b098

47

48

KBagpaTtHbie
HEpPaBEHCTBA U X
perieHue
KBagparusie
HEPaBEHCTBA U UX
perieHue

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3b2le

bubmuoreka [IOK
https://m.edsoo.ru/7f4
3b5a2

49

KBangparubie
HEPaBEHCTBA U UX
penieHue

50

51

52

KBanparubie
HEPAaBEHCTBA U UX
pelieHue
I'padmueckas
HHTEpIIpETALHS
HEPABEHCTB U
CUCTEM
HEPABEHCTB C
JBYMSI
IIEPEMEHHBIMU
I'paduueckas
MHTEpIIpEeTAIHs
HEPaBEHCTB U
CUCTEM
HEPABEHCTB C
JBYMSI
IIEpEMEHHBIMU

bubmoreka [IOK
https://m.edsoo.ru/7{4
3b098

53

54

KontponbsHas
pabora 1o Teme
"HepaBencrsa"
KBagparnunas
byHK1M, €€
rpaduk u
CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/7f4
396¢6

55

KBagparuunas
bynkuus, eé
rpaduk u
CBOMCTBa

bubmoreka [IOK
https://m.edsoo.ru/7f4
39842



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842

56

57

58

KBagparuunas
byukuus, eé
rpaduk u
CBOMCTBA
[Tapabona,
KOOPIMHATHI
BEPIINHBI
mapaboJIbl, OCh
CUMMETPHUHU
napaboJTbl
[Tapabona,
KOOPIUHATHI
BEPIIHHBI
mapadoJIbl, OCh
CUMMETPHUHU
apadoJIbI

bubmuoreka [IOK
https://m.edsoo.ru/7f4
399b4

bubaunoreka [IOK
https://m.edsoo.ru/7f4
39eb4

bubnanoreka [IOK
https://m.edsoo.ru/7f4
3a03a

59

[Tapabomna,
KOOPJIMHATHI
BEPUIMHBI
napaboIIbl, OCh
CUMMETPHUHU
napaboIbl

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
3alac

60

61

62

[Tapabouna,
KOOPJIMHATHI
BEPLINHBI
napaboibl, OCh
CHMMETPHHU
napaboJIbl
[Tapa6ona,
KOOPJIMHATHI
BEPLINHBI
napaboIIbl, OCh
CUMMETpPUHU
napaboIbl
[Tapa6omna,
KOOPJIMHATHI
BEPIITUHBI
napaboJibl, OCh
CUMMETpPUHU
napaboIbl

bubmoreka [IOK
https://m.edsoo.ru/7{4
3a3le

bubmoreka [IOK
https://m.edsoo.ru/7{4
3a526

63

I'paduxu
¢bynkuumit: y = kx,
y =kx + b, y=k/x,

y=X>, y=VX, y=[X|



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

64

65

I'paduku
¢byukumit: y = kx,
y =kx + b, y=k/x,
y=x, y=VX, y=[x|
I'paduku
dbysknmii: y = kx,
y =kx + b, y=k/x,

y=X3, y=VX, y=[X|

66

67

I'padukn
¢byukumit: y = kx,
y =kx + b, y=k/x,
y=X*, y=VX, y=[X|
I'padukn
byHkmii: y = kx,
y =kx + b, y=k/x,

y=x3, y=VX, y=[X|

68

69

I'padukn
bynkumit: y = kx,
y =kx +b, y=k/x,
y=X*, y=VX, y=[X|
KonTponbHas
pabota o Teme
"OyHkuun"

bubaunoreka [IOK
https://m.edsoo.ru/7{4
3ab84

70

71

72

ITonsTne
YUCJIOBOU
IIOCJIEZIOBATENBHO
CTH

3ananue
MIOCJIEZIOBATEIBHO
CTH
PEKyppEHTHOU
bopmynoii u
¢bopmyoii n-ro
qJIeHa
Apudmernuecka
LY
reoMeTpuyecKas
MIpOrpeccun

bubmoreka [IOK
https://m.edsoo.ru/7{4
3ebch

bubnuoreka [IOK
https://m.edsoo.ru/7{4
3ebda

bubanoreka [IOK
https://m.edsoo.ru/7f4
3ed7e

73

Apudmernuecka
LY
reoMeTpuyecKas
MIPOrPECCHH

bubmoreka [IOK
https://m.edsoo.ru/7f4
313b4

74

DopmMyIibl N-TO
YJieHa
apupMeTHIeCKOI

bubnmoreka [IOK
https://m.edsoo.ru/7f4
3f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a

u
FEOMETPUYECKON
IIPOrPECCUH,
CYMMBI IIEPBBIX N
YJICHOB

75

dopmyIibl N-TO
YJleHa
apupMeTHIeCKOI
u
FEOMETPUYECKON
IIPOrPECCUH,
CYMMBI TIEPBBIX N
YJIEHOB

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3ef2¢

76

dopmyIsl n-ro
YJleHa
aprupMeTHIECKOI
u
FEOMETPUYECKON
IIPOTPECCUH,
CYMMBI IIEPBBIX N
YJICHOB

bubaunoreka [IOK
https://m.edsoo.ru/7f4
3f0c6

77

78

79

®opMyisl n-I0
qJIeHa
apupMeTHIeCcKoi
u
r€OMETPUYECKON
MIPOTPECCUH,
CYMMBI NIEPBBIX N
YJICHOB
@opMybl N-T0
qJIeHa
apupMeTHIeCcKOi
u
TEOMETPUYECKON
MIPOTPECCUH,
CYMMBI NIEPBBIX N
YJICHOB
N3ob6paxenue
YJIEHOB
apupMeTHIeCcKOi
u
TEOMETPUYECKON
MpOrpeccui
TOYKaMU Ha

bubmoreka [IOK
https://m.edsoo.ru/7{4
3f72e

bubmoreka [IOK
https://m.edsoo.ru/7f4
3f8a0



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

80

81

KOOPIMHATHOM
IJIOCKOCTH
N3o00paxenue
YJICHOB
apudmeTnuecKoit
u
F€OMETPUYECKON
MpOrpeccui
TOYKaMU Ha
KOOpPIMHATHOM
IJIOCKOCTH
JInHeHbIN U
AKCIIOHEHIIUAIbH
BIH POCT

1

82

83

84

CI10kHBIE
MIPOLICHTHI

CioxHbIe
MIPOIICHTHI

KonTponbHas
pabota 1o Teme
"Uucnosble
MOCJIEI0BATENBHO

CTH

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
3fe0e

bubanoreka [IOK
https://m.edsoo.ru/7f4
401a6

bubnaunoreka [IOK
https://m.edsoo.ru/7{4
404148

85

86

[ToBrOpenue,
000011IcHNE U
CHCTEeMaTH3aIHs
3HAHUH. 3aIHCh,
CpaBHEHHE,
JIEHCTBUS C
JIEMCTBUTEIILHBIM
H YHUCJIaMH,
YUCIJIOBAsI pAMast
[ToBTrOpenue,
000011IeHHE U
CHCTEeMaTH3aIHs
3HAHWH.
[IpoueHTsl,
OTHOIICHMUS,
MPONOPLUHU

87

[ToBrOopenue,
00001IeHNE U
CUCTEMaTU3ALINS
3HaHUM.
Okpyriienue,



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

88

&9

npUOIKEHHE,
OIICHKA
[ToBrOpenue,
00001IeHNE 1
CUCTEMAaTHU3aLUS
3HaHui. Pemenue
TEKCTOBBIX 3a/1a4
apupMeTHIECKU
M CIT0COOOM
[ToBrOpenue,
00001IeHNE 1
CUCTEMAaTHU3aIUS
3HaHuil. Pemenue
TEKCTOBBIX 33/1a4
aprupMeTHYECKU
M CITOCOOOM

bubmuoreka [IOK
https://m.edsoo.ru/7f4
43b12

bubnanoreka [IOK
https://m.edsoo.ru/7f4
43cd4

90

IToBTOpEHuE,
o0o01IeHue u
CUCTEMAaTHU3AUS
3HaHui. Pemenue
TEKCTOBBIX 3a/1a9
apupMeTHYeCKu
M CII0CO0OM

bubaunoreka [IOK
https://m.edsoo.ru/7f4
43fea

91

[ToBrOpenue,
o0o01ieHue u
cucTeMaTu3anus
3HaHUMU.
[IpeoGpa3zoBanue
anredpanvecKux
BBIPAKCHU,
JIOIyCTUMBIE
3HauYEHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f4
441ca

92

[ToBrOopenue,
o0o01ieHue u
CUCTEeMAaTU3aLus
3HaHUM.
[Ipeo6pa3zoBanue
anredpanvecKux
BBIPAKECHU,
JIOMyCTUMBIE
3HAuYEHUs

bubnuoreka [IOK
https://m.edsoo.ru/7f4
44364

93

[ToBrOpenue,
0000111eHNE U
CHCTEeMaTH3aIHs
3HAHWH.

bubmuoreka [IOK
https://m.edsoo.ru/7f4
44612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2

[TpeoOpaszoBanue
anredpanvecKux
BBIPAKCHUH,
JOIYCTUMBIC
3HAYCHUS

94

[ToBTrOpenue,
0000111eHNE U
CUCTEeMaTu3alus
3HaHUM.
[TpeoOpaszoBanue
anredpanvecKux
BBIPAKECHU,
JIOITYCTHMBIE
3HAYECHUS

bubaunoreka [IOK
https://m.edsoo.ru/7f4
44294

95

IToBTOpEHUE,
0000111eHHE U
CUCTEMaTU3ALINS
3HaHUMU.
QyHKINHU:
MOCTPOCHHE,
CBOMCTBA
M3Y4YEHHBIX
byHKIHI

bubnaunoreka [IOK
https://m.edsoo.ru/7f4
44c56

96

[ToBrOpenue,
o0o01ieHue u
CUCTeMaTu3alus
3HAHUM.
QyHKINHN:
MOCTPOCHHUE,
CBOMCTBA
M3YyYEHHBIX
GbyHKIHI

bubnuoreka [IOK
https://m.edsoo.ru/7f4
4444

97

[ToBTOpenue,
o0o01ieHue u
CUCTEMAaTH3aIHS
3HAHUM.
OyHKINHN:
MOCTPOEHHE,
CBONCTBA
M3yYEHHBIX
GbyHKIMI

bubanoreka [IOK
https://m.edsoo.ru/7f4
4516a

98

[ToBTOpenue,
0000111eHNE U
CHCTEeMaTH3aIHs
3HAHWH.

bubmuoreka [IOK
https://m.edsoo.ru/7f4
452¢6



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6

QOyHKIUHU:
IIOCTPOCHHUE,
CBOMCTBA
M3Y4YECHHBIX
byHKIMII

[ToBrOpenue,
0000111eHNE U
CUCTEeMaTu3alus
99 3HaHUM.
I'padmueckoe
pelieHne
YPaBHEHUU U UX

CUCTEM

bubaunoreka [IOK
1 https://m.edsoo.ru/7f4
45516

IToBTOpEnwue,
0000111eHHE U
CUCTEMaTU3ALIHS
100 3HaHUM.
I'padmueckoe
perieHue
YPaBHEHUU U UX

CUCTEM

Hrorosas
101 xoHTpoOIBHAs
pabota

O6o00mmenue n
102 | cucremaru3amus
3HAHHH
OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPOT'PAMME

102 6 0

IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMOBI

7 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yJabTAThI OCBOCHHUSI OCHOBHOM
NMPoBePsAEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOI0 00111er0 00pa30oBaHusl
pe3yJbTara



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

1.1

1.2

Ywucnna v BEIYUCICHUS

BeimosHsaTh, coyeTas  yCTHBIE M NUCBMEHHBIE  NPHUEMBI,
apudMeTHYECKUE ICUCTBUS C PAIIMOHATEHBIMU YHCIIAMH

Haxonutb 3HA4YCHUS YHMCIIOBBIX BBIPAYKEHHI, IIPUMEHSTh
pa3HOOOpa3HbIe CIOCOOBI M TPUEMBI BBIUUCIICHUS 3HAUCHUH TPOOHBIX

BBIPAKEHU, COepKAIMX OOBIKHOBEHHBIE U IECATUYHBIE 1po0U

1.3

[lepexomuth oOT omHOM (oOpMBI 3amuUcH  YUCET K  JPYrou
(mpeoOpa3oBbIBaTh  JIECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO JPOOb)

1.4
1.5

CpaBHI/IBaTB H ynopssA041uBaTh palifiOHaJIbHbIC YHUCIIa

OxpymisTh uncia

1.6

1.7

1.8

BrInonHAT NPUKUAKY KU OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLEHKY
3HAUEHU U YMCIIOBBIX BBIPAXKEHUI. BBIOIHAT IEMUCTBUS CO CTENEHAMU
C HaTypaJIbHbIMU I1OKA3aTeJIIMU

[IpumeHnsATh TpU3HAKK ACIMMOCTH, pa3JI0KEHHE HA MHOKHUTEIH
HaTypaJbHbIX YUCET

Pemlarb  mpakTUKO-OPHEHTUPOBAHHBIE  3aJayd, CBS3aHHBIE C
OTHOIIIEHHEM BEJIMYMH, MIPONOPLIMOHATIBHOCTHIO BEIIMYMH,
MPOLEHTaMH, HHTEPIPETUPOBATH PE3YJIBTATHI PEMICHHUS 3a/1a4 C YYETOM
OTPaHUYEHUM, CBSA3AHHBIX CO CBOMCTBAMU pPAaCCMaTpUBAEMBIX

00BEKTOB

2.1

2.2

23

24

AnreOpanyeckue BbIpaXKeHUs

Wcnonp3oBaTh anreOpandeckyto TEPMHHOJIOTHIO W CHUMBOJIHUKY,
MIPUMEHSATH €€ B Ipoliecce OCBOCHUs yueOHOro Marepuaia

Haxonute 3HaueHus OyKBEHHBIX BBIPAKEHUN MpU  3aJaHHBIX
3HAYEHUSX TIEPEMEHHBIX

BoinonHATe mpeoOpa3oBaHus 1EJIOT0 BBIPAKEHUS B MHOTOYIEH
MIPUBEJICHUEM MOIOOHBIX CIaraeMbIX, PACKpBITHEM CKOOOK
BbINOMHATE YMHOXKEHHE OJTHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYIEH, NPUMEHATh (GOpMyNbl KBaJpara CyMMbl M KBajpaTa

pasHoCTH

2.5

OcyH_IeCTBJI}ITB PAa3JI0)KCHNUEC MHOTOYJICHOB Ha MHOXKXHUTCIIN C ITIOMOILBIO
BBIHECEHHS 3a CKOOKH O6HICFO MHOXUTCIIA, TPYIIIIMPOBKU CJIaracMbIX,

npUMeHEHHs (POPMYIT COKPAIIEHHOTO YMHOKEHHS

2.6

[IpumensTh MpeoOpa3oBaHUsl MHOTOUJICHOB JJIsl PEHICHUS PA3INYHBIX

3aa4 U3 MaTCMaTUuK, CMCKHBIX ITPCAMCTOB, U3 peaHLHOﬁ MMPAaKTUKU




2.7

Hcnonb3oBaTh CBOMCTBA CTENEHEW € HATypaJbHBIMU I10KA3aTENIIMU

JUTSE TPe00pa30BaHUs BEIPAKCHHMA

3.1

VYpaBHEHMSI U HEPABEHCTBA
Pemare JsMHEVHBIE YpaBHEHMS C OIHOM IIEPEMEHHOM, INPUMEHS
IIpaBWJIa MIEPEXOA OT MCXOAHOIO YPAaBHEHUS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABIAETCSA JIM YACIO KOPHEM YPABHEHUS

3.2

[IpumensaTh rpaguueckue METOAbl MPU PEUICHUH JUHEHHBIX

YPaBHEHUH U UX CUCTEM

33

[TonGupatk mpuMepsI Map YUCE, SIBISIOMIUXCS PElIeHHeM JTUHEHHOTro

YpaBHCHUSA C ABYMs ICPEMCHHBIMU

3.4

3.5

3.6

CTpouTh B KOOPIMHATHOMN MJIOCKOCTU IpaUK JIMHEHHOTr0 ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU; TOJB3YSACh Tpa(uKOM, MPUBOIUTH MPHUMEPHI
pellIeHns] ypaBHEHUS

Pemars cuctemsl JBYX JIMHEHHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU,
B TOM uHclie rpaduyecku

CocraBisTh U pemaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUN 110 yCIIOBUIO 3374, UHTEPIIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 3aJ[a4 IOJyYECHHBIN pe3yabTaT

4.1

Koopaunats! u rpadpuku. @yHkumuu
N300paxarh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, MHTEPBAJIbI, 3allUCBIBATH

YHCJIOBBIC MPOMCIKYTKH HA aﬂre6paI/I‘I€CKOM SI3BIKC

4.2

Ormeuats B KOOp,[[I/IHaTHOfI INIOCKOCTHU TOYKHM TII0 3aJaHHBIM

KOOpAUHAaTaM

4.3

Crpouts rpaduxu tuHeHHbIX QyHKIMHA. CTpouTh rpapuk GyHKIUHU Y

= [x]

4.4

4.5

OnuceIBaTh C IIOMOIIIBIO (I)YHKI_II/Iﬁ HU3BCCTHBIC 3aBUCUMOCTU MCIKIY
BCINMYHUHAMU: CKOPOCTb, BpPEMsA, paCCTOAHUEC, LEHY, KOJIHUYCCTBO,
CTOUMOCTDb, IPOU3BOAUTCIILHOCTD, BPEMHI, 00BEM pa6OTLI

Haxonute 3HaueHne GyHKIMU 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumarpy rpaduueckuii cnoco® MpPEACTaBICHUS U  aHajIu3a
uH(popMaluy, U3BJIEKaTh W HHTEPNPETHUPOBaTh HHPOpPMAIUIO U3

rpaduKOB peajbHBIX MPOIECCOB U 3aBUCUMOCTEH

8 KUIIACC




Kon
IpoBepPsIeMOro
pe3yiabrara

1

HpOBepﬂeMbIe NPpEeAMETHDBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmsl OCHOBHOTO 06mero 06pa30BaHI/Iﬂ

Yucina 1 BEIUUCIIEHUS

1.1

Hcnons3oBath Ha4daJIbHBIC MpEaACTaBJICHUA 0 MHOXECTBE
I[GflCTBI/ITCHBHBIX quce1 1JIis1 CPaBHCHUA, OKPYIJTICHUS U BBIHHCHGHHﬁ,
1/1306pa>1<aTL HeﬁCTBHTeHBHBIe qucCjia TOYKaMH Ha KOOp,I[HH&THOfI

psAMON

1.2

[IpumensaTh mnoHATHE apUPMETHUYECKOTO  KBAaJIpaTHOTO  KOPHS,
HaXOIUTh KBaJpaTHbIC KOPHH, HCIONB3ys MPH HEOOXOTUMOCTH
KaJbKYJSTOP, BBIIIOJIHATH IPEOOPa30BaHUs BbIPAKEHUH, COAEPKAIINX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOpHEN

1.3

Hcrmonp30Barh 3amucH  OOJBIIMX M MAajbIX 4YHCET C ITIOMOILIBIO

JECATUYHBIX Ipo0eil u crenenei yucna 10

2.1

Anrebpandeckre BbIPaKECHUS
[IpuMeHATh TOHSATHE CTENEHH C IIeJIBIM IO0Ka3aTeJieM, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKAIIUX CTENEHU C LENbIM

IIOKa3aTcJIEM

2.2

23

BbBINONHATE  TOXKAECTBEHHBIE  NPEOOpa30BaHUSl  pallMOHAIBHBIX
BBIDQ)KCHMI HA OCHOBE IPAaBWJI JECWCTBUM HAJ MHOTOYICHAMU H
anreOpandecKUMHM JpoOsmMu

PacknanpiBaTe KBaJpaTHBIA TPEXWIEH HA MHOKHUTEIIH

24

[IpumeHsaTh NpeoOpa3oBaHUsl BBIPAKEHUM IS PELICHUs Pa3TUYHBIX

3aaa4 U3 MaTeMaTUuKH, CMCKHBIX ITPEAMCETOB, U3 peanLHoﬁ IMPAaKTUKN

3.1

YpaBHEHHUS U HEPABEHCTBA
Pemate JsMHEVHBIC, KBaJgpaTHbBICE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHUS, CBOIALIMECA K HUM, CUCTEMBI ABYX YPABHEHUU C ABYMs

NEPEMEHHBIMU

3.2

IIpoBoauTE mpOCTEWIINE UCCIECIOBAHUA YPABHEHUH M CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C MPUMEHEHHEM TpaduyecKux
MIpEJICTaBICHUN (yCTaHaBJIMBAaTh, UMEET JIM YPAaBHEHUE WJIM CHUCTEMA

YPaBHEHUI pellleHus1, €CI UMEET, TO CKOJIbKO, U IIpouee)

33

Ilepexoguts oT crnoBecHOM  (opMyTMpPOBKM  3agaud K €
anreOpandecKkoil MOJENIN C MOMOIIBIO COCTABICHMS YPAaBHEHUs WM
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJ1aud IOJy4YeHHBINH pe3yinbTaT

34

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPABCHCTB IJId CpaBHCHHSA, OLICHKU,

pelaTh JIMHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CHCTEMBI,




naBaTh  TpapUuUecKyl0  WUIIOCTPAIIMIO  MHOXECTBA  pEIICHUH
HEPaBEHCTBA, CHCTEMBbI HEPABEHCTB
4 OyHKIUU
[lonumMarh W HCMONB30BaTh (YHKUMOHAIBHBIC TOHATHS M SI3BIK
41 (TepMUHBI, CHUMBOJIMYECKHE OOO3HAUEHUs), ONpENeNATh 3HaueHHUE
' (GyHKLIMY 110 3HAYSHUIO apTyMEHTA, ONIPEEIIATh CBOMCTBA (DYHKIINH I10
e€ rpaduxy
Crpoutb rpaduku 37eMEeHTapHBIX (PYyHKIHHA BUAA:
42 d
kix
, Y =X?, y = X, y = [X|, OIUCBIBaTh CBOWCTBA YMCIIOBOW (PYHKIUH IO €&
rpaduky
9 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOIA
NpoBepsieMoro .
o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJjbrara
1 UYucna v BBIYUCIICHUS
. CpaBHMBaTh M yNOPSJI0YMBATH PAIlMOHAIBHBIE U HPPALMOHAIbHbIE
' qucia
BemonsaTe apudmMernaeckne NeicTBUS ¢ paliOHAIBLHBIMU YHCIIAMH,
1.2 codeTasi yCTHbIC ¥ MIUCbMEHHBIE TIPUEMBI, BBITIOTHATH BBEIUUCIICHUS C
UppaloHAIbHBIMU YHCIaMHU
3 HaxoauTe 3HaueHUs CTENEHeH C LeJIbIMH IOKa3aTeNlsiMH U KOpHEH,
' BBIUUCIISATH 3HAYCHUS YHCITOBBIX BBIPAKCHUN
14 OKpyIIIATh NEHCTBUTEIBHBIC YHCIIA, BBITOTHAT PUKHUIIKY PE3YJIbTaTa
. BBIYMCIICHHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUMN
2 VYpaBHEHUS U HEpPAaBEHCTBA
)1 Pemiats TuHeiHbIe M KBaIpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJSIIUECS
. K HUM, [IpocTeHIne JpoOHO-pallMOHAIbHbIE YPAaBHEHUS




2.2

Pemars cucTteMsl ABYX JTUHEHHBIX YPAaBHEHUU C ABYMs IIEPEMEHHBIMU
U CHCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISACTCSA

JIMHEUHBIM

23

24

2.5

2.6

2.7

Pemath TekcTOBBIE 337auM aireOpandeckKuM CIOCOOOM € MOMOUIbIO
COCTABJICHUSI YPABHEHMs WJIM CHCTEMBbl JBYX YpPaBHEHHH C JBYMs
[IEpEMEHHBIMU

[IpoBoguTe mpOCTEHIIME MCCIEIOBAaHUSA YPABHEHUH M CHUCTEM
YpaBHEHMH, B TOM 4HCIE€ C INPUMEHEHHEM TIpapUuecKux
IpeJCTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JIU ypaBHEHHE WIN
CUCTEMA YpaBHEHUM PELLIEHUs], €CII UMEET, TO CKOJIBKO)

Pemare  JsMHEVHBIE  HEpPaBEHCTBA, KBAJApPaTHbIE HEPABEHCTBA,
n300pakaTh perieHrue HepaBeHCTB Ha YMCIIOBOU MPSIMOM, 3alMChIBAThH
peLlIeHNE C IOMOIIBIO CHMBOJIOB

Pemare cucTeMbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMBbl HEPaBEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPAaBEHCTBO, H300paxaTh peIICHHE
CUCTEMBI HEPABEHCTB HA YMCJIOBOM IIPSIMOM, 3allMCHIBATH PEIICHUE C
IIOMOILBIO CUMBOJIOB

Hcnons30BaTh HEPABEHCTBA IPYU PELIEHUM PA3JIUYHBIX 3a7a4

OyHKIMU

3.1

Pacno3naBatb  (yHKIMM ~ U3y4yeHHbIX  BUAOB.  [loka3biBaTh
CXeMaTHUYECKU PacIoIoKEeHHe Ha KOOPAMHATHOM MII0CKOCTH Ipa)uKoB
¢bynkmii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH KO3(PPUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIMI

32

33

34

Iloka3plBaTh CXEMaTHMUYECKH pAclOIOKEHWE Ha  KOOPJMHATHOMN
IUIOCKOCTH TpadukoB QyHKIMHE Buga y = VX, y = |[X| U onMchIBaTh
cBoiicTBa (DyHKIMI

Crpouts U wu300pakaTh CXEMAaTHYECKU TpapuKyd KBaJpaTUUHBIX
(GyHKLIMH, OMMCHIBaTH CBOMCTBAa KBAJAPaTWYHBIX (QYHKUUH IO HX
rpadukam

Pacnio3naBath KBampaTtHuHyo0 (QyHKIHIO 1O (GOpMyse, MPUBOIUTH
MpUMEPHl KBAapaTHYHBIX (YHKIUH W3 peallbHOW JKU3HU, (HU3UKH,

reoMeTpun

Apudmernueckast 1 reOMETpHUECKasi IPOTPECCUU

4.1

Pacnio3HaBaTh apudMeTHIECKYIO M TEOMETPUIECKYIO TIPOTPECCUU TIPH

Pa3HBIX crioco0ax 3agaHus




BhITTOIHATE BBIYUCICHUS C HCIOJIb30BAaHHEM (bOpMyJ'I n-ro 4JCHa

4.2 apu(METHUECKONH U TeOMETPUYECKON MpOrpeccuii, CyMMBbI NEPBBIX N
YJICHOB
13 N300pakaTh 4ieHbl OCIEN0BATEIbHOCTH TOUKAMU HA KOOPJUHATHON
' IJIOCKOCTH
Pematp 3amaum, CBS3aHHBIC C YHCIOBBIMH MOCIIEIOBATEIbHOCTAMH, B
4.4 TOM 4MCI€ 3aJadyd M3 pEaJbHOM JKU3HM (C HCHOJIb30BaHUEM

KaJIbKYJISTOpa, UU(POBBIX TEXHOIOTHI)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO]l OT ONHON (OpMBI 3amucu
1.1 napoGeil k npyroil. IloHsTHE palMOHAJIBHOTO YHUCIA, 3alUCh, CPaBHEHHE,
YHOPSAJ0YMBAHKUE PAIIMOHATBHBIX YHCEN

- Apudmernueckue neicTBUS C pallMOHAIBHBIMU YHCIaMu. Pemenue 3aaay u3
' peanbHOM MPAaKTUKK Ha YacTH, Ha IpoOHU

13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIlpefesieHne, NpeoOpa3oBaHue
' BBIPAKCHHUI Ha OCHOBE ONPEENICHNUs, 3aIUCh OOJIBIINX YHCEI

14 ITporeHTsl, 3anKCch MPOLIEHTOB B BUJIE IpoOU U JpoOu B BUE MPOLIEHTOB. Tpu
' OCHOBHBIE 33/1a41 Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON MPaKTUKU

s [IpumeHeHMe TNPU3HAKOB  JIE€IMMOCTH, DPA3JIOKEHHE Ha  MHOMKUTENIN
' HaTypaJIbHbIX YHCEl

L6 PeanbHple  3aBHCMMOCTH, B TOM 4YHCle TpsMas H  oOparHas
' MIPOMOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaKEHHS

"1 [IepemeHHBIE, YMCIIOBOE 3HAYEHNE BBIPAXKEHUSI C IEPEMEHHOMU. JlomycTrMBbIe
' 3HAYECHUSI IEPEMEHHBIX

)5 [IpencraBieHne 3aBUCUMOCTH MEXJy BeJIWYMHAMH B BHIE (GOPMYIIbL.
' Brraucnenus no ¢popmynam

53 IIpeoOpa3oBanne  OyKBEHHBIX  BBIDAKCHHMH, TOXIECTBEHHO  paBHBIE
' BBIPAKECHUS




24 CBolicTBa CTENEHNU C HaTYpaJIbHBIM 10KA3aTeIeEM

5 s OpnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CioxeHue, BbIUUTaHUE,
' YMHOXXCHHE MHOTOWICHOB

"6 @DopMyJibl COKpaIEHHOTO YMHOKEHHUS: KBAJApaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaaparoB. Pa3nokeHne MHOIO4JIEHOB HA MHOKUTEIIN
3 VYpaBHeHUs

11 VYpaBHeHHe, KOPEHb YpaBHEHMs, IpaBuWiIa MpeoOpa3oBaHMs YypaBHEHU,
' PAaBHOCHUIIBHOCTb YPaBHEHUH

12 JIuHeitHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO
' YpPaBHEHUS, PEUICHUE JINHEMHBIX YPaBHEHUI

13 CocraBneHue ypaBHEHUH 10 YCIOBHIO 3a/auu. PemeHne TeKCTOBbIX 3aJad C
' IIOMOIIBIO YPAaBHEHUI

34 JIuHeltHOE ypaBHEHHUE C BYMs IEPEMEHHBIMU U €ro rpaduk

Cucrema AByX JMHEWHBIX YpPaBHEHMH C JAByMsl I€peMEHHbIMH. Pemenue
3.5 CHCTEM ypaBHEHHH criocoOOM MoJCTaHOBKU. [Ipumeps! perieHus: TeKCTOBBIX
3a/1a4 C IMOMOIIBI0 CUCTEM YPaBHEHUHN

4 Koopnunatsl u rpapuku. OyHkuuu

4.1 Koopaunara Touku Ha npssMon

4o YucnoBsle MPOMEXYTKH. PaccTosHuEe MeXAy IByMs TOUYKaMU KOOPAMHATHOU
' psAMOI

43 [TpsimoyronbHast cucreMa KoopauHat, ocu Ox u Oy. Alcuucca U opauHara
' TOYKU Ha KOOPJMHATHOM MJIOCKOCTH

44 ITpumeps! rpaduxoB, 3amaHHbIX (opmynamu. UreHue rpadukoB peaybHbIX
' 3aBUCUMOCTEN

4.5 [Tonsarue gpynkuun. I'paduk ¢pynkun. CBoiicTBa GyHKIUI

4.6 Jluneitnasa ¢ynkuus, e€ rpaduk. I'papuk pyHkuu y = [X|

47 I'padmueckoe pemieHHe JTUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHHU

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

1.1

Uucna 1 BBIYUCIICHUS
KBanparubiii kopeHb u3 uucina. [loHstue 00 uppaluOHAIBLHOM YHCIIE.

JlecsiTuyHbIE TPUONMKEHUS UPPALMOHATIBHBIX YHCET




CpoiicTBa apu(METHUYECKHX KBaJpPaTHBIX KOPHEW M MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YMCIIOBBIX BRIPAKEHUN U BBHIYUCICHUSIM. [[eHCTBUTEBHBIC
qucna
1.3 Crerienb ¢ LeTBIM MOKa3aTesneM u e€ ceoicTBa. CTaHmapTHas 3aluch Ynucia
2 AnreOpandeckue BhIpaKEHUS
2.1 KBagparHbIil TpEXUIIEH, pa3iIoKEHUE KBAPATHOIO TPEXUICHA HA MHOKUTEIN
2.2 AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO areOpandecKkon Jpoou
2.3 CrnoxeHwne, BEIUMTAHUE, YMHOXKEHHE, JCIICHUE alreOpandecKux aQpooeii
2.4 PanrionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBanparnoe ypaBHenue, popmyna KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHu, CBOAAIIMXCA K JIMHEWHBIM U KBaIPaTHBIM
33 [Ipocteiimme n1poOHO-paIMOHATBHBIC YPAaBHEHUS
I'paduueckas nnTepnpeTanys ypaBHEeHH C IByMsI IEPEMEHHBIMU M CUCTEM
34 JIMHEWHBIX YPaBHEHHH C IBYMs IepeMeHHbIMH. [IprMepsl pemenus cucrem
HEJIMHEWHBIX ypaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocooomM
3.6 YucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JluneliHble HEPABEHCTBA C OTHOW TTEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON
4 OyHKIUA
il [Tonsarue ¢pynkuuu. OOnacTh onpeeseHus | MHOKECTBO 3HaYeHUH (DYHKIINU.
' CrniocoObI 3a1anus QyHKIUN
4.2 I'paduk ¢pynkumu. UreHue cBOMCTB GyHKLIUH 110 €€ rpaduky
43 [Ipumeps! rpadukoB GyHKIHHI, OTpaXaroMX peabHbIe MPOLIECCh
4 @OyHKIMHM, ONHUCHIBAIOUIME TPSAMYI0 W OOpaTHYIO MPOIMOPIHOHAIbHBIE
. 3aBUCHUMOCTH, X TpaduKu
4.5 @yHKIMH y =x7, y = X7
4.6 Oyukumu y = [x, y = |x|
4.7 I'padmueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
‘ Kon ‘ IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA




1.1

Ywucnna v BRIYUCICHUS

ParionanbHbIe 4mca, WppalOHATBHBIE YWCIA, KOHEYHBIE U OECKOHEUHBIE
JECSITUYHBIC IPOOH

MHOX€ECTBO IEHCTBUTENBHBIX YUCEIL, JEHCTBUTENLHBIE YNCIIA KAK OECKOHEYHBIE

JCCATHYHBIC ,Z[pO6I/I. Bzanmuo OJHO3HAYHOEC COOTBECTCTBHUEC MCKAY MHOXCECTBOM

b2 JEHUCTBUTENBHBIX YUCEN U KOOPAUHATHOMU NpsiMoil. CpaBHEHUE JEMCTBUTEIbHBIX
qucel
1.3 Apubdmernieckue IeHCTBUS C ICHCTBUTEIBHBIMU YHNCITAMH
W3mepenus, npulnnxeHus, oueHkd. Pa3Mepbl 00bEKTOB OKpY’KaroIIero Mupa,
L4 JUINTEIBHOCTh IPOLECCOB B OKpyxkatouiem mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmxkenus. Oxpyrienue yucen. [Ipukuaka u orneHka
pe3ybTaTOB BBIYMCICHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OTHOM NIEPEMEHHOU
2.2 Jlunelinoe ypaBHeHue. Pemienne ypaBHEeHUH, CBOAALIUXCS K JIMHEUHBIM
23 KBanparnoe ypaBHeHue. Perienne ypaBHeHUH, CBOASIINUXCS K KBAaJAPAaTHBIM
4 buxBagpatHoe ypaBHeHue. Ilpumepbl peleHuss ypaBHEHHMH TpeTbE U
' YETBEPTOM CTENIEHEH Pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHUeE ¢ IByMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucreM AByX JIMHEHMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU
20 Pemenne cucrem OByX ypaBHEHM, OJHO M3 KOTOPBIX JMHEHHOE, a APyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas uHTEpHpeTaLUs CUCTEMB] YPAaBHEHUH C IByMS IIEPEMEHHBIMU
2.11 Pemenune TekCcTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM
2.12 UucioBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemenne nMHENHBIX HEPABEHCTB € OJTHOM NIEPEMEHHOMN
2.14 Pemenue cucreM JIMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN
2.15 KBagparHbie HEpaBeHCTBa
516 I'padmueckas mHTEepHpeTalMs HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JIByMs
. MIepeMEHHBIMU
3 OyHKIMH
31 Ksagparnunas ¢ynkmus, e€ rpadux u cpoiictBa. [lapaboma, KoopauHaThI
' BEPILIMHBI TapadoiIbl, 0Cb CHMMETPUHU TTapadoIIbI
3.2 I'paduku Gynkmuit y=kx, y=kx+b m ux cBolicTBa
33 I'paduxu pynkumii y=k/x, y = X’ uX CBOMCTBA




34 I'paduku GpyHkuMii , ¥ UX CBOICTBA
4 YucnoBble OCIEA0BATENBHOCTH

il Omnpenenenre u criocoObl 3aJjaHus YMCIOBBIX MOCIEN0BaTeNbHOCTEH. 3aqaHue
' MOCJIEZIOBATEIFHOCTH PEKyppEeHTHOM (hopMyoii U GopMyIoi n-ro dieHa

42 Apudmernueckas mnporpeccus. Dopmynabl n-ro uieHa apupMeTHUECKOi
' IIPOrPECCHUU, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccus. @opmyiabl 7-TO  Yi€HAa T'€OMETPUYECKOM
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

44 N3o0pakeHne WICHOB apu(PMETHYECKOH W TE€OMETPUUYECKOH MPOTrpeccHit
' TOYKAMM Ha KOOPJIAMHATHOW INIOCKOCTH. JINHEWHBIN U SKCIIOHEHIUAIbHBIA POCT

4.5 Cl1oHBIE TPOLICHTHI

IPOBEPSIEMBIE HA OI'D [1I0 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsieMble TpeGoOBaHMS K NPeIMETHBIM pe3yibTaTaM
NpoBepPSIEMOro OCBOEHHS1 OCHOBHOI1 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O
TpeOoBaHHus o0mero oopa3oBanusi Ha ocHoBe PI'OC

YMeHHe OmnepupoBarb IOHATUAMHU: MHOXKECTBO, ITOIAMHOXKECTBO,
orepaiyy Hajl MHO)KECTBaMU; YMEHUE OTIEpUPOBATh OHATUAMU: Tpad,
CBSI3HBINA Tpad, JepeBo, LUKI, NMPUMEHATh X NPU PELIeHUU 3ajad;
YMEHHE HCHOJIb30BaTh rpaduueckoe MpeCTaBICHUE MHOXKECTB IS
ONMCAHUS peajbHBIX IPOLECCOB U SIBICHUM, NIPU PELIECHUM 3ajad U3

JPYTUX YYEOHBIX MPEIMETOB

YMmenue ONCPpHUPOBATH MMOHATHUAMU: OMPCACIICHUEC, aKCHOMA, TECOpPCMaA,
A0Ka3aTrCJIbCTBO, YMCHUC PACIIO3HABAaTb HWCTUHHBIC W JIOXKHBIC
BBICKA3bIBAHUSA, MPUBOAWUTL IMPUMEPBI W KOHTPIIPUMCEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKAa3BIBAHUH

YMeHHe onepupoBaTh MOHATUAMM: HATYpPaIbHOE YHUCIO, MPOCTOE U
COCTAaBHOE YHCJO, JACIMMOCTh HaTypaJbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, IIeJI0€ YMCIIO0, MOAYJb 4Hclia, OOBIKHOBEHHAs JIpo0b U
necsATU4HAs ApoOb, CTaHIAAPTHBIA BUJ YMCIa, PAllMOHAIBHOE YHCIIO,
UppalMoOHAILHOE YHCJIO0, apU(PMETHYECKUH KBaJIpaTHBIA KOPEHB;
YMEHHE BBIIOJHATH JCUCTBHA C 4YHCIAMH, CpaBHMBAaTb U

ynopsaaoduBarb 4YMCId, MOPCACTABIATH YHUCIAa Ha KOOpHHHaTHOﬁ




IpsIMOM, OKPYINIATH YHCIIA; YMEHUE JejaTb IPUKUIKY U OLEHKY

pe3ysbpTaTa BIYMCICHUN

YMeHue onepupoBaTh HNOHATHAMM: CTEIEHb C ILIEJBIM II0Ka3aTeleM,
apu(pMeTHYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, anreOpandeckast
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypajlbHOW CTENEHHU
Oonbllle €MHULBI, YMEHHE BBINOIHATH pacy€rTbl 1O (opmylam,
npeoOpa3oBaHusl IENbIX, JIPOOHO-pAllMOHAIBHBIX BBIPAKEHUH U
BBIPQ)KECHUM C KOPHSAMH, Pa3JIOKEHHE MHOIOYICHAa Ha MHOXKUTEIH, B
TOM YHCJIE€ C HCHONb30BaHHEM (OpMYNl pa3sHOCTU KBAApaToB MU

KBaJpara CyMMBI U PA3HOCTH

YMeHue onepupoBarh MOHATUSAMU: YUCIOBOE PAaBEHCTBO, YPaBHEHHUE
COIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOH; YMEHHUE PelllaTh JUHEWHbBIE U KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHUSI C OJHOM MEPEMEHHOM, CHUCTEMBI
JBYX JINHEWHBIX YPaBHEHUH, JINHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JIpOOHO-pallMOHAJbHbIE HEpPaBEHCTBA C  OJHOM
[IEPEMEHHOM, B TOM 4MCJIE IIPU PELICHUH 3a1a4 U3 JPYTUX IIPEIMETOB
U NPaKTHUYECKUX 3aJay; YMEHHE HCIOJb30BaThb KOOPAMHATHYIO
NOPSIMYI0 M KOOPJMHATHYIO IUIOCKOCTb JUI M300pa)XXeHUs pEeIIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: (QyHKIWUS, rpaduk QyHKIIUU, HYIH
byHKINH, MMPOMEXKYTKH 3HAKOITOCTOSHCTBA, MIPOMEXYTKU
BO3pacTaHusi, YOBIBaHUs, HauOOJbIIee W HAMMEHbIIEE 3HAYCHUS
(byHKIMY; yYMEHHE OIEpUPOBATh MIOHATUSAMU: npsiMast
MPOTMOPIIMOHAIBHOCTD, JIMHEHHas QYHKIHs, KBaJpaTuyHas (yHKIIHS,
oOpaTHasi MPONMOPLIUOHATIBLHOCTh, Mapaboiyia, rurnepobosa; yMeHue
CTpouTh rpaduku GyHKIUN, UCTIOTH30BaTh TPA(UKH AJIS ONIPEICTICHHIS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JIUIS PEIICHUS 33]1ad U3 JIPYTHX
y4eOHBIX TPEIMETOB H pealbHOM JKU3HHM, YMEHHE BBIpaXaTb

(hopmyramMu 3aBUCUMOCTH MEX]Ty BETUIHMHAMHU

YMmenue OIIepUpPOBaThH MOHSTHUSIMHU: MIOCJIEI0BATENIbHOCTD,
apudmernyeckas U reoMeTpUuYecKass  IPOrpeccuu;  yMeHHe
UCIOJIb30BaTh CBOMCTBA MOCJEI0BATENbHOCTEH, POPMYIBI CyMMBI U
oOuiero 4ieHa NpU pelIeHUH 337a4, B TOM YHCIE 33Ja4 U3 JIPYTHX

y4eOHBIX MPEAMETOB U pPeaTbHOU KUZHU

YMeHue pemiarh 3aJaud pa3HbIX TUIIOB (B TOM 4YKCIIE Ha MPOLIEHTHI,

JI0JTM M YaCTH, IBMYKEHUE, paboTYy, IIEHy TOBApPOB U CTOUMOCTH MOKYIIOK




W YCIyI, HajJOrH, 3aJaud M3 O0JacTW YIpPaBICHUS JHUYHBIMH U
CeMEWHbIMH  (HUHAHCAMH); YMEHHE COCTABIISAITh  BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI T10 YCJIOBUIO 3a1a491, UCCIIEI0BATh
MOJIyYEHHOE PELICHHE M OLIEHUBATh MPAaBIONOA00HOCTD MOTYYSHHBIX
pe3yabTaToB

YMeHue onepupoBaTh MOHATHAMU: (HUTYpPaA, TOUKA, OTPE30K, IpsMasi,
7y, JIOMaHasl, yroji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIN
U PAaBHOCTOPOHHUN TPEYTOJbHHUKH, IPSIMOYTOJIBHBIA TPEYrOJbHUK,
MeuaHa, OMCCEKTpHCa U BBICOTA TPEYTOJbHHKA, YETHIPEXYTOJIBHUK,
napajiesniorpaMmM, poMO, TNPSIMOYTIOJIBHUK, KBajapar, Tpareuus;
OKPY>KHOCTb, KPYyI, KacaTeJbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemiarb 3a7a4d, B TOM YHCIE W3 MOBCEIHEBHOM
JKU3HU, Ha HAXO0XKJIEHUE N€OMETPUYECKUX BEIUYHMH C NPUMEHEHHEM

M3yYEHHBIX CBOMCTB GUTYp U (PaKTOB

10

11

YMeHue onepupoBaTh MOHATUSMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIBHUKOB; MapauIeIbHOCTh U MEPIEHANKYISIPHOCTD TPSMBIX,
Yyrol MEXIy HpsSMBIMH, NEPHEHIUKYJSApP, HAKIOHHAs, MPOEKLUS,
nofobue Guryp, moroOHbIE TPEYTOIbHIKH, CAMMETPHS OTHOCHTEIHHO
TOYKM M TNPSMOM; yMEHHE paclio3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonobue ¢uryp, napajuieqbHOCTh U NMEPHEHAUKYIIPHOCTh IPSIMBIX B
OKpY’KaroIleM MUpe

YMeHHne onepupoBarTh IMOHATHAMHU: JUIMHA, DPACCTOSHHE, YTOJ
(BemMuMHA yIia, CUHYC M KOCHHYC yIVIa TPEyrojbHMKA), IUIOIIA[b;
YMEHHE OICHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYIKAIOIIEM
MHUpPE; yMEHUE TPUMEHATh (OpMyNnbl MepuUMeTpa M IJIOUIATU
MHOTOYTOJIbHUKOB, JUTUHBI OKPY>KHOCTH W IUIOIIAAH Kpyra, o0bema
NPSIMOYTOJIBHOTO TapaiieNienuIesa; YMeHUe NPUMEHSTh NPU3HAKU
paBeHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOIIECHUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUH, TJIOIIAAEH

12

YMmenue wu3o0paxarb IJIOCKHE (GUIYpbl W HMX KOMOHMHAIMWH,
MIPOCTPAHCTBEHHbIE (UTYpbl OT PYKHU, C IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAaHUIO

13

YMeHue omnepupoBaTb MOHATUSMHU:  IPSAMOYTOJbHAas  CUCTEMA
KOOPDIMHAT, KOODAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,

MMPOU3BCACHUC BCKTOPA HA YUCJI0, CKAJISIPHOC ITPOU3BCACHUC BCKTOPOB;




14

15

YMEHHE HCIIOJIb30BaTh BEKTOPHI M KOOPIMHATHI JAJISl MPEICTABICHUS
JAHHBIX U PELICHHUS 3a]1a4, B TOM YUCJIE U3 JPYTUX YUEOHBIX IPEIMETOB
U peaJIbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATUSMHU: CTOJOWKOBBIE W KPYTrOBBIE
nuarpamMmbl,  TaOdMIBL, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJbIlIee U HAWMEHBIIEE 3HAUCHUs, pa3Max YHCIOBOTO Habopa;
YMEHHME U3BIIEKaTh, WHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATH
nHPOpPMALIMIO, TPEJICTABICHHYI0 B Ta0IMIIAX M Ha AMarpammax,
OTPAXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKH PEAIbHBIX IPOIECCOB U
SABJICHWI; YMEHHE pACIO3HABaTh HM3MCHYHMBHIC BEIWYHHBI B
OKpY’KaloIlleM MHUpe

YMeHue onepupoBaTh HNOHATHUAMHU: CIIyYalHbBIA ONBIT (CITydalHBIN
AKCIIEPUMEHT), JJIEMCHTApHOE COOBITHE (DIIEMEHTApHBIA HMCXO.)
CIly4aifHOTO OIIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAaxOIUTh BEPOSTHOCTH CIy4YaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MO)KHBIMH DJIEMEHTApHBIMUA COOBITHSIMH; YMEHHE pelIaTh
3a/laud METOJIOM OPTraHHU30BaHHOrO Tepedopa U C UCHOIb30BAHHEM
[paBWjla YMHO)KEHUS; YMEHHUE OLIEHUBaTb BEPOATHOCTH pEabHbBIX
COOBITU U SIBICHUH, MOHUMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHH B OKPYXAlOIMEM MHPE H B JKU3HHU;
3HAaKOMCTBO C IOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII H €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMenue BLI6I/IpaTI> HO)IXOI[HH_[I/II\/’I H3yquHLIﬁ METOA JIsI PCIICHUA
3aaa4r, MPUBOAWUTL IMPUMCEPBI MATCMATHYCCKUX 3aKOHOM€pHOCT€ﬁ B
IpUpoAC U KHU3HHU, PACIIO3HABATH ITPOABIICHHUC 3dKOHOB MATCMATHKU B
HUCKYCCTBE, OIIMCBIBATb OTHACJIBHBIC BbIAAIONIUMCECA  PEIYJIbTATHI,
MOJIYUYCHHBIC B XOAC PA3BUTHA MATCMATHKU KaK HAYKW, IIPUBOJAUTH

MIPUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOU

1 BCEMUPHON UCTOPHUH

INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

Yucia ¥ BEIYUCICHUS




1.1

HaTypaJ'IbHBIe U O CJIbIC YHCIIA. HpI/I3HaKI/I JACIMMOCTH O ECJIbIX YHUCCII

OObIKHOBEHHBIE W JACCATUYHBIE  JpPOOHM,  TPOLEHTHI, OECKOHEUHBIE

12 MIEPUOANYECKHIE TPOOH

13 Panmonanbhple umcna. Apu@MeTHYECKHE ONepalud C paldoHAJIbHBIMU

. qHUCcIaMu

14 JlelicTBuTenpHbIE 4yucla. ApudmMeTrnueckue omnepanuu ¢ JIeHCTBUTEIbHBIMU

' quclIaMu

s [TpubnuxE€HHbIE BBIYMCICHUSA, NpaBWIA OKPYIVIEHUS, IMPUKHUIKA M OLIEHKa

. pe3ysbTara BEIYMCICHUH

2 AnreOpanyecKkue BBIPaKECHUS

2.1 BykBeHHbIE BbIpaskeHUs (BbIPAKEHUS C IEPEMEHHBIMU )

55 Crenenp c nensiM nokasateneM. CTeneHb C PAaLMOHAJIBHBIM IOKA3aTENIEM.

. CaolicTBa cTeneHn

23 MHorousieHsbl

24 Anrebpanyeckast 1poOb

55 ApudmeTnueckuii  KOpeHb ~ HaTypaidbHOW  cremeHu.  JlelicTBus ¢

. apu(pMeTHYECKUMU KOPHAMH HaTypajabHOI CTEeNeHH

3 VYpaBHEHMSI U HEPABEHCTBA

- Lensle um apoOHO-panMoHaNIbHBIE YypaBHEHHS. CHUCTEMBI U COBOKYIIHOCTH

. ypaBHEHUH

35 Ilenbie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH

. HEPaBEHCTB

33 Perienne TekcToBBIX 3a/1a4

4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJJaHUS TOCIIEI0BATEILHOCTEN

42 Apudmernueckass M reomeTpuyeckas mporpeccud. Popmyna CIOKHBIX

. MIPOLIEHTOB

5 OyHKIUU
@Oynkiusa, cnocodbl 3amanus  QyHkouu. Ipadux  pyHkmum.  Obnacth
oTpesieNIeHUs] U MHOXKeCTBO 3HaueHu# (pynkuuu. Hynmu gynkunu. [IpomexyTku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBI (yHKIMH. HambGonbliee W HauMeHbllee 3HaueHHE (QYHKIMM Ha
IIPOMEXYTKE

6 Koopaunarsl Ha mpsiMOil ¥ TIOCKOCTH

6.1 Koopaunarnas npsmas




6.2 JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH

7 I'eomerpus
7.1 I'eomerprueckue GUrypsl U KX CBOHCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKH

7.4 OKpy>XHOCTb U KpYyT

7.5 N3mepeHnne reoMeTpuYeCcKUX BEINYHUH
7.6 Bekropsl Ha m10CKOCTH
8 BeposgtHocTh U cTatucTrka
8.1 OrnucarenbHasi CTaTUCTUKA
8.2 BeposarHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VAEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



