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PA3JIEJ I.
MOSICHUTEJIBHAS 3ATIMCKA

Anrebpa sBIseTCs OAHMM M3 ONOPHBIX KYpPCOB OCHOBHOTO 0O0mmIero oOpa3oBaHus: OHa
o0ecrieynBaeT M3Y4YECHUE IPYTrUX AUCHUILIMH, KaK €CTECTBEHHO-HAyYHOrO, TaK M T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO MAJs NMPOJODKEHHs 0Opa3oBaHUS M B IOBCEAHEBHOM KU3HHU.
Pazputue y oOydaromuxcss Hay4dHbBIX MPEJICTaBICHUM O MPOUCXOKICHUHM M  CYIIHOCTH
anredpanveckux adCTpakiuid, criocode OTpakeHUsT MATEMATHUECKON HAYKOU SBJICHUN U TPOIIECCOB
B IIPUPOJIE U OOIIECTBE, POJIH MATEMAaTHUYECKOTO MO/ICIMPOBAHUS B HAYYHOM MTO3HAHUU U B IPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS U KAaUeCTB MBIIUICHHSI, HEOOXOAUMBIX JUIs
ajanTallud B COBpPEMEHHOM Lu(ppoBoM obmiecTBe. M3yueHue anreOpel obecrieunBaeT pa3BUTHE
yMeHusi HaOJroAaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBAaTb CBOHM JEHCTBUS M BBIBOJBI, (OPMYIMPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl oOeclieuMBaeT pa3BUTHE JIOTMYECKOI'O MBIIUICHUS
o0yJaroIuXxcs: OHM MCIOJB3YIOT JEAYKTUBHBbIE M HWHIYKTHBHBIE pacCyXJIeHHs, 0000LieHue u
KOHKPETH3aIUIo, a0CTparupoBaHue u aHajoruto. OO0ydeHue anredpe MpearnonaracT 3HaYUTeIIbHbIH
00BEM CaAMOCTOSITENTEHON JICATEIIEHOCTH O0YYaIOIUXCsl, TIOATOMY CaAMOCTOSITEIIbHOE pPEIIeHHE 3aad
ABJISICTCA peaju3aluen AeATeJIbHOCTHOrO IPUHIUIIA 00yUeHHS.

B crpykType nporpammsl yueOHOro Kypca «Ainredpa» A OCHOBHOIO oOuiero oopa3zoBaHus
OCHOBHOE MECTO 3aHHMMAIOT COJEpPKATEIbHO-METOANYECKUE JMHUU: «Yucia MU BBIYMCICHUNY,
«AnreOpanuecKkue BBIPAKEHUSA», «YpaBHEHHUS U HepaBeHCTBay, «DyHkuumy». Kaxngas uz atux
COJIEPKATEIIbHO-METOANYECKUX JIMHUM pa3BUBAcTCSd HA NPOTSDKEHUU TPEX JIET M3Yy4EHUs Kypcea,
B3aUMOJICHCTBYSl C JPYTMMHU €ro JHMHUAMHU. B xone u3ydeHus ydyeOHOro Kypca 0O0ydaroLIuMmcs
MIPUXOAUTCS JIOTHUECKU PacCyk/1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sA3bIK. B cBsi3u ¢
3TUM B Mporpammy Y4yeOHOro kypca «Airedpa» BKIIOYEHbl HEKOTOpPHIE OCHOBBI JIOTHMKH,
MIPE/ICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTHUYeCKOTro 00pa30BaHUs U CIOCOOCTBYIOLIUE
OBJIA/ICHUIO O0YYaroIMMHUCS OCHOB YHMBEPCAJIBHOIO MaTeMaTH4ecKOro si3bika. CojepikaTelbHON U
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AureOpa» SBISETCS €ro HHTErpUPOBAHHBIN
Xapakrep.

Copepxanne nUHUK «Yucaa U BBIYMCIEHUS» CIYXUT OCHOBOW ISl JAJbHEWUIIEro U3ydeHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIMXCS JOIMYECKOIO MBIIUICHUS, (POPMUPOBAHHIO
YMEHHUS TI0JIb30BaThCs QJITOPUTMaMH, a TakXke MPUOOPETeHHI0 MPAKTUYECKHX HAaBBIKOB,
HEO0OXOIMMBIX JJIsl TOBCEIHEBHOM XKM3HU. Pa3BuTHE NOHATHSA O YKCIIe HA YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHMsl CBS3aHO C pAlUOHAJIBHBIMU M HPpAlMOHAIBHBIMU 4YHCJIaMH, (HOpMHpPOBaAHHEM
IIPEICTABICHUM O AECWCTBUTEIBHOM YHCIE. 3aBEPUICHHE OCBOEHUS UYMCIIOBOM JMHMM OTHECEHO K
cpenHemy obiieMy 00pa3oBaHUIO.

Copepxanue IByX anredpandeckux JUHUHN — «AnreOpanueckue BhIpaKeHUs» U «Y paBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYET (OPMUPOBAHUIO Yy OOydYalOIIMXCS MaTeMaTHYecKOoro amnrmapara,
HEOOXOAMMOro Ui pelleHHs 3aJad MaTeMaTUKH, CMEXHBIX MpeIMETOB U  IPaKTUKO-
OpPHEHTUPOBAaHHBIX 3anady. Ha ypoBHe OCHOBHOro ooOmero oOpa3oBaHHs Yy4eOHBI MaTepuan
IpyNIHUPYETCs BOKPYT pallMOHAIBHBIX BhIpaKeHUN. Anredpa 1eMOHCTPUPYET 3HAUEHHE MaTeMaTUKU
KaK s3bIKa Ul TIOCTPOEHUSI MaTeMaTUYECKUX MOJIENEN, ONMCaHUs MPOLIECCOB U SIBJICHUI PeabHOTO
mupa. B 3amaun oOydeHus anreOpe BXOJAT Takxke [ajbHEilllee pa3BUTHE aITOPUTMUYECKOTO
MBILIUIEHUS,, HEOOXOIMMOIo, B YaCTHOCTH, JJsI OCBOCHMS Kypca HMH(OpPMATHKH, M OBJaJICHHUE



HaBbIKAaMU JEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpa3zoBaHue CHMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTUIO BOOOPaKEHHUS, CIOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPYECTBY.

Copepxanre (yHKIIMOHATHHO-TPa(QUUECKON JTHHUH HAIEIEHO Ha MOJIYYCHHUE 00yJaroIIMMHUCS
3HaHUNA O (QYHKIMSAX Kak BaKHEHIIeld MareMaTH4ecKoW MOJEeNH AJisi ONUCAHUS U UCCIIECJOBAHUS
pa3HoO0pa3HBIX MPOLIECCOB U ABJIEHUHN B pUpojie U obiiecTBe. M3yueHne maTepuana ciocoOCTByeT
pa3BUTHIO Y OOYyYaroIMXCS YMEHHUS HCIOJIb30BATh DPA3UYHBIC BBIPA3UTEILHBIE CPEACTBA S3bIKA
MaTeMaTHUKH — CJIOBECHBIC, CHMBOJIMYECKHE, Tpadudyeckue, BHOCHT BKJIaJ B (opMupoBaHue
MIPe/ICTAaBICHUI O POJIM MATEMATUKH B Pa3BUTHU HUBUIN3ALUU U KYIbTYPHIL.

CormacHo yuyeOHOMY IIaHy B 7-9 Kilaccax u3ydaeTcss y4yeOHBI Kypc «Anredpa», KOTOpBIH
BKJIIOYAET CIICAYIOIINE OCHOBHBIE pa3/ielibl cofiep)anus: «Uucia u BEIYUCICHUs», «AlredOpandyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMUN.

Ha usydyenue yuebHoro kypca «Anredpa» orBoautcs 306 dacos: B 7 kimacce — 102 gaca (3
yaca B HeJlenr0), B 8 kiacce — 102 yaca (3 yaca B Henenio), B 9 kimacce — 102 vaca (3 gaca B HEIEIIO).



PA3JEJ II.
COJEP)KAHUE OB YUYEHUS

7 KVIIACC

Yucia 1 BLIYMCICHHSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbl 3amucu Apodeilt K
apyroi. IloHATHE paMOHAIIBHOIO YMCIIA, 3alIUCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALMOHAIBHBIX
yucen. Apudmernueckue IEeHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

Crenenp ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJeNIeHUE, IPeoOpa3oBaHUE BBIPAKCHUN Ha
OCHOBE OIpE/EICHHUS, 3aIUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYIIHI.
Boruncnenus no ¢popmynam. IIlpeodpazoBanne OyKBEHHbBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, MPaBUIa NPeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PACKPBITUS CKOOOK U
IPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTelIeM.

OpnHowienbl 1 MHorouwieHbsl. CteneHb MHorousaeHa. Ciio)KeHHEe, BBIUUTAHUE, YMHOKEHUE
MHOro4jeHOB. DOopMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHs, IIpaBUiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHECHMUA,
pellleHne JIMHEHWHBIX ypaBHeHHI. CocCTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMsI NIEPEMEHHBIMHU U ero rpapuk. Cucrema AByX JMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
ITprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucioBble NpOMExyTKu. PaccTossHue Mexnay AByms
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBUcuMOcTel. Ilonartue ¢ynkuuu. I'papuk ¢yHknuu. CoiicTBa GyHKIHIL.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumu y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BbIYMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonatue 00 wuppanuoHanbHOM uucie. JlecsaTudHble
NpUOJIMKEHUST UpPALMOHANbHBIX Yncesl. CBoMcTBa apupMETHYECKUX KBaJAPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIIbHbBIE
YUCIIA.

Crenens ¢ 1enbIM 1okasarenaeM u e€ coiictsa. CTaHgapTHas 3alKCh YHUCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne ainredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHusI U HePaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpIpeTallis YpaBHEHUN C JBYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPAaBHEHUH C JBYMs IN€pEMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YpaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3ajay anredpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW TEPEMEHHOM.
PaBHOocunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA ¢ OJHOM mnepemMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsite pynkuuu. O6GnacTh ONpeeseHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsbl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadukos
(GYHKLUH, OTpaXXaIOLNX peabHbIE IPOIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucaa 1 BIYMCTIEHUS

PanmonaneHbie yucia, UppalvoHaIbHBIE YHMCIa, KOHEYHBIE U OECKOHEYHBIC JIECATHYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEUCTBUTENIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIeCATHYHbIE  OpoOu. B3aWMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCeN, apu(pMETHUYEeCKHe AEUCTBUSA C JAEUCTBUTEIHHBIMU
YHCIIAMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHpPA, ATUTEILHOCTh IMPOIECCOB B OKPYKAIOIIEM
MHpE.



[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpHOMMKeHHUs. OKpyrjieHue yucel.
IIpuknaka v OLlEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEpaBEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX  3a7ay
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMH. PemieHune cucreMm JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTteneHu. I'paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PelieHue cucrem JIMHENHHBIX
HEpaBeHCTB C OJHOW mepemeHHOH. KBagpaTHble HepaBeHCTBa. ['paduyeckas uHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBangpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. IlapaGona, KoOpAMHATBI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH NapadoIIbl.

I'paduxn dyrkimit: y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

Yucii0Bble MOCJIEI0BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudmerndeckass UM reomerpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apu(pMeTUYECKO U FeOMETPUUECKOIN MPOTrPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHUIUAIbHBINA POCT. CII0KHBIE POLICHTHI.



PA3JEJ I1I.
IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS IPOT PAMMBI YYEBHOT'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT' O OBIIETO OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoOCTHBIE PpPe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOILIOMY U HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MATEMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro IpaB,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oOIiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITHYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIHbHO-ITHUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BKHOCTH MATEMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCe
JKU3HM JIJIs1 YCTICITHOM Mpo(eCCUOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUJIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATHN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelieHUs 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpY’Karollled Cpelibl, OCO3HAaHUEM IJIOOAJIBHOIO XapakTepa KOJIOIMYECKHX
npo0JeM U MyTel uX pereHus;

8) aganTanusa K H3MEHAIMMCS YCJI0BHSAM COLHAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO JESATCIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS y JPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIMpOBaTh UJEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJIEHHSX, B TOM YUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPEOyIOIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMble DPELICHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIE YHMBepCcAIbHbIEe yYeOHbIe AeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

® BBUIBJIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY IMOHATHUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITHH,
yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KiacCU(UKaLUU, OCHOBaHUS 11 00001IeHus
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

e BOCIPUHMMATh, (POPMYIUpPOBaTh U MPEOOPa30BBIBATH CYXKJEHHS: YTBEpAUTEIbHbIC U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (paKTax,
JTAaHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, Ipe/yiaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, AE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
NPOTHBHOTO),  TPOBOJHTH CaMOCTOSITEIbHO ~ HECJIOKHbIE  JI0Ka3aTeJbCTBa
MaTeMaTHYecKuX (PaKTOB, BBICTPAWBAaTh AapryMEHTAllUIO, MPUBOJIUTH INPUMEPHl U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh CIOCOO pemeHuss y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENBHO BbIAEIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUS:

® CNOJNB30BaTh  BONPOCHI  KaK  MCCIEAOBAaTENbCKUHW  MHCTPYMEHT  IO3HaHWS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIFHO yCTAQHAaBJIMBAaTh MCKOMOE M JaHHOe, (OpMUPOBaTH THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HUIINIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXHBIH SKCIEPUMEHT,
HeOOJIbIIOE MCCIEOBAaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
NPOBEAEHHOTO HAOIONCHNUS, UCCIEAOBaHNS, OLICHUBAThH JOCTOBEPHOCTh MOTYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATIONOKECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBIeHUs HHOOPMAIIMK U WILTIOCTPUPOBATh peIIaeMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM U
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPHHUMATh U (POPMYJIMPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBUSMHU M LEISIMU
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaTb MOSACHCHHA 110 X004y pCHICHUA 3ada4l, KOMMCHTUPOBATb
TIOJTYYCHHBINH PE3YIIbTaT;

B X0/ 00CYKIIEHHsI 33/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYXKIAEMOM TEMBI, IPOOIIEMBI,
pemiaeMoil  3aja4yM, BBICKAa3bIBaTh HJICH, HAICJICHHBIE HAa TOUCK PEUICHHS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXKICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HoTIIacusi, CBOM BO3PAKCHHUS,

MNpEACTAaBIATL PE3YyJIbTAaThbl PCUHICHUA 3ada4u, SKCIICPUMCHTA, UCCICAOBAHNsA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOCHHOCTEH ayAUTOpHH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUYaJbHOM pabOThHI
MIPU PEIIeHNH y4eOHBIX MaTeMaTHUECKHX 3a/1a4;

MMPpUHHUMATL LECJIb COBMECTHOU ACATCIIbHOCTH, IIJIAaHUPOBAThL OpraHU3allIO COBMECTHOU
paboThl, pacmpenensTh BHUIBI PabOT, JOTOBApUBATHCS, OOCYXKAaTh TWPOIECC U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TPYNHOBBIX ¢Gopmax paboTel (0OCYKACHHsS, OOMEH MHEHHIMH,
MO3TOBbI€ IITYPMbI U JIPYTHE), BBIIOJIHATH CBOK 4acTh pabOThl U KOOPAUHUPOBATH
CBOU I[el\/JICTBI/ISI C APyruMHu 4JICHAMMU KOMaHIbI, OCHUBATh KA4YCCTBO CBOCTO BKJIaJia B
001Nl MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelleHuss C y4€TOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI pPEIICHUN C Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ylbTaTa peuieHus
MaTeMaTHYeCKOM 3a7auM;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIBHOCTU IIOCTABICHHON LIEIU U YCIOBHUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHHS WM HENOCTMXKEHMsS 1I€JIM, HaXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiics MONYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(PMETHUECKUe AECHUCTBUS C
palMOHATILHBIMHU YUCIIAMH.

HaxomuTe 3HaueHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI
OpuéMbl  BBIYUCICHHS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amKUCH YUCeN K Ipyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh yucna.

BBIMONHATE MPUKUAKY M OLIEHKY pe3ylibTaTa BBIYMCICHHUN, OLIEHKY 3HAYEHUI YMCIIOBBIX
BbIpa)KeHUI. BBINMONHATE 1EHCTBHS CO CTENEHSAMHU C HaTypaJlbHbIMU MOKA3aTEISIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, PAa3JI0KEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemate mpakTHKO-OPHEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOIICHHWEM BEIWYHH,
IPOTIOPIMOHATIFHOCTHIO BEIMYHH, IPOIICHTAMH, HHTEPIPETUPOBATh PE3yIbTAaThl pEIIeHUs 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp30Bath anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPaKEHHH MPU 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BeinonHATe npeoOpazoBaHysl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MO00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BEIMONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJICH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHE MHOIOWIEHOB Ha MHOXHUTEIM C TOMOIIbIO BBHIHECEHUS 3a
CKOOKH 00IIer0 MHOKHUTENS, TPYNITUPOBKH CIaraeMbIX, IpUMEHeHHs (HOpMyT COKpamEHHOTO
YMHOXXEHHUSI.

[TpumeHsaTh mnpeoOpazoBaHUsl MHOTOYICHOB Ui pPELICHWs pa3iMyHBbIX 33734 U3
MaTeMaTHKH, CMEXXHBIX MPEJMETOB, U3 PEATbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Ul IpeoOpa3oBaHuUs
BBIPAKECHUII.
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YpaBHeHHUsS M HEpaBEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS NpaBUja Mepexona OT
HCXOJIHOTO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. I[IpoBepsATh, ABISIETCS JIM YUCIO KOpPHEM
YpaBHEHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[ToaGuparb mpUMepHI Iap YUCE, SBISIOUIMXCS peIIeHUEeM JHHEHHOTO YPaBHEHHUS C ABYMSI
[IEPEMEHHBIMM.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpadUK JHMHEHHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

PemaTts cucrteMbl AByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocraBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIOBUIO 3a/ladl, WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHWE 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE NPOMEXYTKH Ha
ANreOpanvdecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAHMHATaM, CTPOUTh
rpaduxu nuHeHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnucelBaTh € MOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, BpeMs, pacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BbEM paboTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmath rpaduveckuii crocod MpeACTaBiIeHHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPapUKOB peaIbHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K koniy oOyueHuss B 8 kJacce oOydaromuiics MOJYYHUT CIEIYIOLIUE INpEeIMETHbIE
pE3yJIBTaTHI:

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHHUS O MHOXECTBE JEHCTBUTENbHBIX YHMCEN IS
CpaBHEHMs, OKPYIJIEHUS M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIE YHMCIAa TOYKAMH Ha
KOOPJIMHATHOM IIPSIMOA.

[TpumeHsTh TOHATHE apU(METUUYECKOrOo KBaJpPaTHOIO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YSl MPU HEOOXOUMOCTHU KaJIbKYJSATOP, BHIMOIHIATH IPeoOpa3oBaHMsI BbIpaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX M MajbIX YHCET C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHen yucina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHATh TOHATHE CTENEHUW C IeJbIM I0Ka3aTeleM, BBIIOJIHATh HpeoOpa3oBaHUs
BBIPAXEHU, COEPIKALUX CTENEHU C LIEIBIM IIOKA3aTENEM.

BbINOMHATE TOXECTBEHHBIE NPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAKEHMH Ha OCHOBE
IpaBWJI ACMCTBUI HaJ MHOTOWIEHAMH U anreOpandyeckKuMu JpoOsiMH.

PackiiagpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUH A7 pEUIeHUs pa3IMyHbIX 3a/4ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOU MPAKTHKU.
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YpaBHeHHUsS M HEpaBEHCTBA

Pemare nuHeiiHbIe, KBagpaTHBIC YPABHEHUS M PALlMOHAJIBHBIC YPAaBHEHHs, CBOJSIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

[TpoBoauTH IpOCTENIINE UCCIEIOBAHNS YPABHEHUIN U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHEHHEM TIpadUUecKuX TpeAcTaBieHUil (yCTaHaBIMBAaTh, WMEET M YypPaBHEHUE WU
cucTeMa YpaBHEHUI pelIeH s, €ClIi UIMEET, TO CKOJIbKO, M IIpoyee).

[lepexoauth OT ciOBecHOM (GOPMYJIUMPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOILIBI0  COCTaBJICHUS ypaBHEHHMS WJIM CHUCTEMbl YpPaBHEHUHM, WHTEPIPETUPOBAaTh B
COOTBETCTBUH C KOHTEKCTOM 334y TOJTY4YEHHBIN pPe3ysbTaT.

[TpuMeHSTH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKHU, peIIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYECKyl0 HILTIOCTPALUIO
MHOY€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ® WCHONB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpENesITh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

CrpouTsb rpaduku dJIeMeHTAPHBIX (GYHKINN BUIA:

y = k/X, y = x2, y = x3)y = [X|, Yy = VX, onicBIBaTh CBOHCTBA YHCIOBOI DYHKIIMH 1O €&
rpaduky.

K koniy oOyuenuss B 9 kjacce oOydaroumuiics MHOJYYUT CIEIYIOLIUE IMpPEeIMETHbIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh ¥ YIOPSIIOUYMBAThH PAllHOHAIEHBIC M HPPALIHOHAIEHBIC YHCIIA.

Bemonaare apudmernueckue ASUCTBUS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHBIC U
NUCbMEHHBIE IPUEMBI, BBHITIOIHITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YU CIaMH.

HaxonuTh 3HaueHMs cTeneHell ¢ eabIMU MOKa3aTelsIMU U KOpPHEH, BBIYUCIATh 3HAUEHUS
YHCIIOBBIX BBIPA)KEHHI.

OKpyrnsiTh JEHCTBUTEIBHBIE YHWCIIA, BBIOJIHATH TNPUKUAKY pPE3yiIbTaTa BBIYHCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHHUs] M HEPABEHCTBA

Pemmate nuHelHBIE W KBaJpaTHBIE YypaBHEHHS, YpPaBHEHHs, CBOJIIMECS K HHM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JABYMsS MEPEMEHHBIMU M CHCTEMBI IBYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TMHEHHBIM.

Pemrate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C JIBYMS IIEPEMEHHBIMHU.

[TpoBoaUTH MpOCTEHIIIME HCCIEIOBAHNS YPABHEHUH U CUCTEM YPaBHEHHI, B TOM YHCIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUH peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).

Pemrate nuHEWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh pEIICHUE
HEpaBEHCTB Ha YMCJIOBOW MPAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW TPSMOI,
3aIUCHIBATh PEIICHHE C TIOMOIIHI0 CHMBOJIOB.

Hcnons30BaTh HCPAaBCHCTBA MTPHU PCIICHUHN PA3JIMYHBIX 3a1a4.
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DOyHKIUHA
PacrioznaBath ()yHKIIMY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMATHUECKH PACIIONOKEHHE Ha

KOOPAWHATHOM MI0cKoCcTH rpadukoB GpyHkmi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3Ha4eHHiT K03(HIHEHTOB, ONMUCHIBATE CBOMCTBA

byHKINH.

Crpouth U M300pakaTh CXeMAaTHUECKU TpapuKH KBAAPATHUHBIX (DYHKIMIA, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKLMH IO UX IpadrKaMm.

Pacno3HaBath  KkBajgpatuuHytro (QyHKIMO 10  ¢opmysae, MPUBOAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKUIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IIPOTPECCUU IPU pasHBIX CIIOCOOAX
3aJlaHus.

BbInosHATE BBIUMCIEHHUS C UCIOJIb30BaHUEM (OpMyN N-ro wWieHa apuPMETHUECKON U
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHON IIOCKOCTH.

Pemiate 3ajauu, CBsI3aHHbIE C YMCIIOBBIMU IOCJEIOBATEIBHOCTSAMHU, B TOM YHCIE 3a7aud
U3 peajbHOM KU3HU (C MUCTIOIB30BAHUEM KaJIbKYISATOPA, IU(POBBIX TEXHOJIOTHI).
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PA3JEJ IV. TEMATUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHBIE Peasmm3anus ®enepajibHoO
Ne HaumeHoBaHue pa3ieioB Ipakruyec  (uuppoBbIe) IIporpamMmmbl BOCIIUTaHHA
n/n H T€M IPOorpaMMbl Bcero Konrpoapueie KHe o0pa3oBaTejibHbIE (es1eBbIE PE3yabTATHI
padoTsl paGoThI pecypchl BOCIIUTAHMS)
3 ceHts10ps [leHb OKOHYAHMS
BTopoii MUpOBOi1 BOMHBI.
Yuciia 1 BBIYUCICHUS. bubnnorexa LIOK ICE)?IHHMaHHe cnoct
25 1 https://m.edsoo.ru/7f41 PHHACTHOCTH K TIPOLILTOMY,
PanmonansHblie uncna 5b90 HACTOALIEMY U Oyayliemy
= poaHoro kpas, cBoe PoguHsl -
Poccun, Poccuiickoro
rocyiapcrna
10 cenTsaOps —
bubnnoreka IIOK Me)I(I[y'HapOI[HHﬁ JICHb IMaMATH
Anrebpanueckue
27 2 https://m.edsoo.ru/7f41 = >xepTB ¢ammzma. Oco3HaHUE
BPIpAREHIT 5b90 POCCHICKOM TPaskIaHCKON
UJEHTUYHOCTH
1 okTs0pst — MexayHapoJHBIN
JI€Hb MOXKWIIBIX JIFOJIEH.
CdopmupoBaHHOCTH
bubmorexa HOK BHYTPEHHEH MO3UIUU JTMYHOCTH
YpaBHECHHS 1 HEPABCHCTBA 20 2 https://m.edsoo.ru/7f41
5b90 KakK 0c000T0 IIEHHOCTHOTO
T OTHOIIIEHUS K ceOe,
OKPY>KaIOIIINM JIFOJISIM | KU3HU
B LIEJIOM.
Koopaunats! u rpaduxmu. 24 9 bubnmoreka [JOK 26 Hos16ps — [lenr matepu B
OyHKIMH https://m.edsoo.ru/7f41 =~ Poccrn. ChopmupoBanHoCTh

14



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

a1
O
(o]
o

BHYTPEHHEH MO3HUIINN JTHYHOCTH
KaK 0CcO00Tr0 IIEHHOCTHOTO
OTHOILLIEHUS K ceOe,
OKPYKAFOIIUM JIFOJISIM U JKU3HH
B LIEJIOM.

5 [ToBTOpEeHME M 000OIIEHNE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
5b90

23 deBpapst — [leHp 3amuTHIKA
Orcuecta. [loHuMmanue cBoci
COTMPUYACTHOCTH K MIPOILIOMY,
HACTOSIIIEMY U OynymiemMy
POJIHOTO Kpas, cBoer PoauHbr —
Poccun

15



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

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
H TeM MPOrpaMmbl

Yucna 1 BEIUKCIIEHU.

KBanparnbie kopHU

Yucna ¥ BEIYUCICHUS.

CrerneHn ¢ 1elabIM
[oKa3arejieM

KoaunuecTBO 4acos

Bcero

15

KonTposabHubie
padoThI

IIpakTnyeckue

padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Peamuzanus
denepajbHOI
IIporpammmsl
BOCIIMTAHMS
(uesieBbIE
pe3yJabTaThl
BOCIIMTAHMS)

3 ceHts0ps [enp
okoHuyaHusi Bropoi
MHUPOBOW BOWHBI.
IlonmMmanue cBoei
CONIPUYACTHOCTHU K
MPOLLIOMY,
HACTOSIIIEMY U
OyayuiemMy poJgHOro
Kpast, cBoer PoauHbl
- Poccun,
Poccuiickoro
rocyiapcrna

10 cenTs10ps —
MexyHapoaHbIi
JI€Hb MTaMATH KEPTB
(dammzma.
Oco3HaHue
pOCCHUIiCKOM
TPaKTaHCKOU
HUJIEHTUYHOCTH

AnrebGpanueckue

bu6mmoreka [IOK

1 okTs0ps —

16
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BbIpakeHMs1. KBagpaTHbii
TpEXUIICH

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

MexnyHapoaHbIil
JIEHb MOXKHUIIBIX
JIIOZEH.
CdopMHupoOBaHHOCTH
BHYTPCHHEH MO3UITUN
JIMYHOCTHU KaK
ocoboro
LIEHHOCTHOTO
OTHOIIEHUS K ceOe,
OKPYKAFOIIHM
JIIOJAM U JKA3HH B
LIEJIOM.

Anrebpanueckue
BBIPpAXKCHUAA.
Anredpanueckas 1poOb

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

5 okTs10pst — JleHb
YUUTEIIA.
CdopmupoBaHHOCTH
BHYTPEHHEH MO3ULIMU
JUYHOCTH KaK
0cob0ro
LEHHOCTHOTO
OTHOIIIEHUS K ceOe,
OKPY’KarOIIUM
JIOJISIM U KU3HH B
LIEJIOM.

ypaBHCHI/ISI 1 HCpPABCHCTBA.

KBanparuslie ypaBHeHUs

15

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

15 okTs16ps — [leHb
otua B Poccumn.
CdopmupoBaHHOCTH
BHYTPEHHEHN MO3ULIUN
JUYHOCTH KaK
0coboro
LIEHHOCTHOT'O
OTHOIIIEHUS K ceOe,
OKPYKAIOIIHM

17
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YpaBHEHMs U HEPABEHCTBA.

Cucremsl ypaBHEHUH

13

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

JIOO4IM U )KM3HU B
ICJIOM.

4 HOs10ps1 — JleHn
HApOAHOIO €ANHCTBA.
Oco3Hanue
poccuiickoi

rpaXk 1aHCKOM
UJCHTUYHOCTHU

YpaBHEHHUs U HEPABEHCTBA.

HepasencrBa

12

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

26 HOs0ps — [lenb
Marepu B Poccun.
CdopmupoBaHHOCTH
BHYTPEHHEH MO3ULIMU
JUYHOCTHU KakK
0cob0ro
LEHHOCTHOTO
OTHOIIIEHUS K ceOe,
OKPY’KarOIIUM
JIOJSIM U KU3HU B
LIEJIOM.

@®yHkuyuu. OCHOBHBIE
HOHATHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

27 suBaps — 80 ser
CO JIHS IIOJIHOIO
OCBOOOXKICHUS
JlenuHrpana ot
¢amucTckon
0JIOKaIbI.
ITonumanue cBoei
COTIPUYACTHOCTH K
MPOLLJIOMY,
HACTOSIIEMY H
OyayiiemMy poJaHOTo
Kpasi, ceoerd PonrHbl
— Poccun

Oynkuuu. Yucnoseie

bu6mmoreka [JOK

23 ¢eBpaps — [lenn

18
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byHKIIUN

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

3alATHUKA
OrtcuecTBa.
IlonmMmanme cBoen
COMPUYACTHOCTH K
MPOIILIIOMY,
HACTOSIIIEMY U
OyayleMy poJTHOTO
Kpasi, cBoer PouHbI
— Poccun

10 [ToBTOpEeHHE 1 0000IIIEHNE

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

9 mas — JIleHb
ITo6enn!. ITonnmanue
CBOEH
COMPUYACTHOCTH K
MPOLLIIOMY,
HACTOSIIIEMY U
OyayuiemMy poJgHOro
Kpasi, cBoer PoHbI
— Poccun

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102
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9 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
H TeM MPOrpaMmbl

Yuciia v BBIYUCIICHHS.
JleficTBUTENBbHBIE YHCIIA

YpaBHEHUs U HEPABEHCTBA.
YpaBHEHHUs C OTHOU
MePEMEHHOMN

YpaBHEHMS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

KoanuecTBo 4acoB

Bcero

14

14

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

Peamuzanus

DenepajbHOMI

IIporpammmsl
BOCIHUTAHUA (LlejIeBbIe

pe3yJbTaThbl

BOCIIUTAHMS)
3 cenrs6ps enp
okoHuyaHus Bropoi
MHUPOBOW BOWHBI.
Ilonumanue cBoei
CONIPUYACTHOCTHU K
MPOLLIIOMY,
HACTOAILLEMY U
OyayuiemMy pogHoOro
Kpasi, cBoel PouHBbI -
Poccun, Poccuiickoro
rocyiapcrna
10 ceHTs10ps —
MexnyHapoaHbIN JEHD
NaMATH KEPTB
¢ammnzma. OcozHaHue
poccuiickon
IPaKIaHCKOU
HUJICHTHYHOCTH

1 oxTs10pst —
MexnyHapoaHbIi JEHD
MOKWJIEIX JIIOJIEN.
CdopMHUpOBaHHOCTH
BHYTPEHHEHN MO3ULIUN

20
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YpaBHEHHMs U HEPABEHCTBA.

HepasencrBa

16

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

JUYHOCTHU KaK 0c000ro
LIEHHOCTHOTO
OTHOILIEHUS K ceOe,
OKPYKAFOIIUM JFOSM H
JKU3HH B ICJIOM.

26 HOs0ps — [leHn
Marepu B Poccun.
CdopmupoBaHHOCTH
BHYTPEHHEHN NO3ULIUN
JUYHOCTH KaK 0co00ro
LIEHHOCTHOTO
OTHOILIEHHUS K ceOe,
OKPY’KaOIHM JIOIAM U
JKU3HU B LIEJIOM.

DyHKIMHU

YucioBele
OCJIEI0OBATEIHLHOCTH

16

15

bubmmoreka [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edso0.ru/7f419d08

23 tepaps — Jlenb
3amuTHUKA OTeUYecTBa.
IlonmManue cBoei
COMPUYACTHOCTH K
MPOLLIOMY,
HACTOSIIEMY U
OyaymeMy poTHOTO
Kpasi, cBoer PonHbI —
Poccun

9 mas — Jlens [lo0Oenpr.
ITonumanue cBoei
COTIPUYACTHOCTH K
MPOLLIOMY,
HACTOSIIEMY H

OyaymemMy poaHOTo
Kpasi, cBoer Pogunel —
Poccun

21
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[ToBTOpEHmE, 0600IIECHNE,
cHUCTEeMaTH3alus 3SHAaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

18

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f419d08

19 mas — Jleap geTcKux
0O0IIeCTBEHHBIX
opranu3zanuii Poccuu.
[IpunaTHe yyactus B
YKU3HU KJ1acca,
0011eo0pa3oBaTeIbHOM
OpraHu3alyy, B
JIOCTYITHOH I10 BO3pacTy
COLIMAJILHO 3HAYUMOM
NEeSATeTbHOCTH

22
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PA3ZJIEJ V. IIOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo
JarTa uzydyenus
Ne n/mm Tema ypoka 4acoB
Bcero IUIaH dakr

1 [TonsaTne panuoHaILHOTO YHCTa 1 1.09
2 Apudmerndeckue 1MCTBUS C PaIIMOHATILHBIMU YHCIIAMH 1 4.09
3 Apudmerndeckne NeHCTBHS ¢ pallMOHATBHBIMUA YHCIaMU 1 6.09
4 Apudmerndeckne IEHCTBHS ¢ palliOHATBHBIMHA YHCIAMU 1 7.09
5 Cmapmoeas ouaznocmuka 1 11.09
6 ApudmeTndeckne IeHCTBUS C palliOHATBLHBIMA YHCIAMHU 1 13.09
7 CpaBHeHue, yNOpsI0YMBaHUE PAllMOHAIbHBIX YHCEIT 1 14.09
8 CpaBHeHue, YIOPSIIOYMBAHUE PAIIMOHATBHBIX YHCEIT 1 18.09
9 CpaBHeHue, yNOpsI0YMBaHUE PAllMOHAIbHBIX YHCEIT 1 20.09
10 CreneHs ¢ HATYpaJIbHBIM MOKa3aTeIeM 1 21.09
11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM 1 25.09
12 CreneHnb ¢ HaTypaJIbHBIM [TOKA3aTeIeM 1 27.09
13 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM 1 28.09
14 CreneHnb ¢ HaTypaJIbHBIM [TOKA3aTeIeM 1 2.10
15 Penenne 0CHOBHBIX 3a/1a4 Ha ApOOH, MIPOLIEHTHI U3 peaIbHOMN 1 4.10

MIPAKTUKH
16 Penrenne 0CHOBHBIX 337124 Ha APOOH, MIPOLIEHTHI U3 peaTbHOM 1 5.10

MPAKTUKH
17 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PeATbHON 1 9.10

MIPAKTUKH
18 Pemienne oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PealbHOM 1 11.10

24



NPAaKTUKH

HpI/ISHaKI/I JACIIMMOCTH, Pa3JI0KEHUA Ha MHOXUTCIIN

19 1 12.10
HATYpaJIbHBIX YUCEIl
[Tpu3Haku AETUMOCTH, PA3JI0KEHHUSI HA MHOKUTEIH
20 P 8 P 1 16.10
HATypaJIbHBIX YHUCEl
Peanpubie 3aBucumocT. [Ipsmas u oOpaTHas
21 P P 1 18.10
MPOMOPIIUOHATEHOCTH
Peanbuble 3aBucumoctu. [psimast u oOpatHast
22 P P 1 19.10
IPOMOPIIMOHATEHOCTH
Peanbubie 3aBucumocTu. [Ipsimas u obpaTHas
23 P P 1 23.10
POMOPLUOHATIEHOCTH
Peanpubie 3aBucumocT. [Ipsmas u oOpaTHas
24 P P 1 25.10
POMOPIIUOHATEHOCTH
Konumponvnaa paboma no meme "Payuonanvuvie uucna' 3a
25 P P “ 1 26.10
1 uemeepmo
26 bykBeHHBIE BBIpaXKCHUS 1 6.11
27 [lepemennsle. [JonmycTrMble 3HaYEHHS IEPEMEHHBIX 1 8.11
28 Dopmyisl 1 9.11
29 DopmyIbl 1 13.11
30 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK 1 1511
U TIpUBEJIEHUE MOJOOHBIX ClIaraeMbIX '
31 [Ipeobpa3oBanne OYKBEHHBIX BBIPAXKEHUN, PACKPHITHE CKOOOK 1 16.11
U TIpUBEJIEHUE MOJOOHBIX ClIaraeMbIX '
32 [Tpeobpa3zoBanre OYKBEHHBIX BBIPAXKEHUH, paCKpPBITHE CKOOOK 1 20.11
Y TIPUBEJICHUE TTOJJOOHBIX CJIaracMbIX '
33 [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUMN, PACKPHITHE CKOOOK 1 99 11
U TIpUBEJICHUE MOJOOHBIX CIIaraeMbIX '
34 CBoOIICTBa CTETICHHU C HATYPAJIbHBIM ITOKA3aTEIeM 1 23.11

25



35 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1 27.11
36 CBOIICTBA CTETNICHU C HATYPAJIbHBIM ITOKa3aTEIeM 1 29.11
37 MHoTOo4YWIeHBI 1 30.11
38 MHoro4IeHbI 1 4.12
39 CroxeHue, BRIYMTaHUE, YMHO)KEHUE MHOTOUYJICHOB 1 6.12
40 CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE MHOTOUYJICHOB 1 7.12
41 CroxeHue, BRIYMTaHUE, YMHO)KEHUE MHOTOUYJICHOB 1 11.12
42 Konumponvnas paboma 3a 2 uemeepmo 1 13.12
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1 14.12
44 DopMyIbl COKPAILIEHHOTO YMHOXKEHUS 1 18.12
45 DopMyIbl COKPAIIEHHOTO YMHOKEHUS 1 20.12
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1 21.12
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1 25.12
48 Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTEIH 1 27.12
49 PaznoxeHne MHOTOUYJICHOB HA MHOKUTEITH 1 28.12
50 Pa3znoxxeHne MHOrO4JIEHOB HA MHOKUTENN 1 10.01
51 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEITH 1 11.01
59 KOHmPOJletffl paboma no meme ""Anzedpauueckue 1 15.01
6bIPAIICEHUA
53 YpaBHeHue, npaBuia npeo6upa303aHI/m YpaBHEHMUS, 1 17.01
PaBHOCHIILHOCTh YPaBHCHHIA
54 .HI/IHGfIHOC ypaBHeHI/Ici C OJIHOU IIEPEMEHHOM, pelIeHue 1 18.01
JUHEHHBIX YpaBHCHUN
55 .HI/IHCE/'IHOC ypaBHeHI/Iei C OJIHOM IIEPEMEHHOM, pelIeHue 1 2201
JTUHEHHBIX YpaBHEHUN
56 JInHeitHoe ypaBHEHUE C OJJHOM MTEPEMEHHOM, pEIICHUE 1 24,01

JIMHENHBIX YPABHEHUN

26



57 Pemienne 3agayu ¢ moMoIIbIO YPaBHEHHI 1 25.01
58 Pemenue 3a1ay ¢ moMONIbI0 YpaBHEHUN 1 29.01
59 Pemenue 3amay ¢ moMONIbI0 YpaBHEHUN 1 31.01
60 Pemenue 3a1a4 ¢ moMoIes0 ypaBHEHUH 1 1.02
61 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk 1 5.02
62 JluneliHOE ypaBHEHHUE C IBYMSI IEPEMEHHBIMH U €T0 rpaduk 1 7.02
63 Cucrema IByX JIMTHEHHBIX YPABHEHHH C IBYMs ITI€pEMEHHBIMU 1 8.02
64 Cucrema 1ByX JIJMHEHHBIX YPaBHEHUH ¢ JBYyMsI IEPEMEHHBIMU 1 12.02
65 Cucrema 1ByX JIMHEHHBIX YPAaBHEHU C JBYMsI IEPEMEHHBIMU 1 14.02
66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH ¢ IBYMsI IEPEMEHHBIMU 1 15.02
67 Pemenue cucrem ypaBHEeHUI 1 19.02
68 Pemenue cucrem ypaBHEHUI 1 21.02
69 Pemenue cucrem ypaBHEeHUI 1 22.02
70 Pemienue cucrem ypaBHEHUM 1 26.02
71 Pemenue cucrem ypaBHEeHUI 1 28.02
72 Konumponvnaa paboma no meme "Jluneiinvie ypasnenusn' 1 29.02
73 Koopaunata Touku Ha mpsimMoit 1 4.03
74 YucnoBble IPOMEKYTKH 1 6.03
75 UucnoBble TPOMEKYTKH 1 7.03
76 Paccrostaie Mexay AByMs TOUKaMH KOOPIMHATHON NPSIMOM 1 11.03
77 Paccrostnue Mexay AByMsl TOUKaMH KOOPJIUHATHOW MPsIMOM 1 13.03
78 [TpstmoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH 1 14.03
79 Konumponvnas paboma 3a 3 uemeepmo 1 17.03
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1 20.03
81 BIIP 1 23.03
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1 3.04
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83 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1 4.04
84 Urenue rpadKOB peaibHbIX 3aBUCHUMOCTEH 1 8.04
85 Urenue rpadKOB peaibHbIX 3aBUCHUMOCTEH 1 10.04
86 [MonsTue Gpynkuuu 1 11.04
87 I'paduk dysakmm 1 15.04
88 CaoticTBa (yHKIUI 1 17.04
89 CaoiicTBa GQyHKIIHNA 1 18.04
90 Jluneitnas yHKIHS 1 22.04
91 Jluneitnas pyHkuus 1 24.04
92 [Toctpoenue rpaduka IMHEHHON QyHKITHH 1 25.04
93 [Toctpoenue rpaduka TUHEHHON (YHKIHH 1 29.04
94 I'padux pynkuum y =[x| 1 2.05
95 I'paduk pynkuuu y =|x| 1 6.05
96 Konumponsnas paboma no meme ""Koopounamot u zpagpuxu. 1 8.05
Dyukyuu"
97 [ToBTOpEeHUE OCHOliHBIX IIOHATUI ¥ METOJIOB Kypca 7 Kilacca, 1 13.05
000011IeHrEe 3HAHUI
08 [ToBTOpeHue OCHOBVHHX MOHATHUI U METO/I0B Kypca 7 Kilacca, 1 15.05
00o011eHue 3HaHU I
99 IToBTOpEeHUE OCHOBVHHX MIOHATUI ¥ METOJIOB Kypca 7 Kilacca, 1 16.05
00o011eHue 3HaHU I
100 IToBTOpEeHUE OCHOIiHBIX MIOHATUI U METOJIOB Kypca 7 Kilacca, 1 20.05
000011IeH1Ee 3HAHWI
101 Hmozoean konmpoawvnas paboma 1 22.05
102 IToBTOpEHME OCHOBHBIX IMOHATHN U METOAOB Kypca 7 Kiacca, 1 23.05

000011IeH1Ee 3HAHWI
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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8 KVIACC

Koun4ecTBo JaTa H3yuenns
Ne i/ Tema ypoka 4acoB
Bcero
I1aH (paxr

1 KBaapaTHbIii KOpEeHb U3 YUCIIa 1 1.09
2 [Tonstre 06 UppaOHAIEHOM YHCIIE 1 4.09
3 JlecaTnynbie MPUOIMKSHHUS UPPAITMOHATBHBIX YHCEIT 1 6.09
4 JecsTuunble MpUOIMKEHNUS HPPALMOHAIBHBIX YHCET 1 7.09
5 JlelicTBUTEIbHBIC YHCIIA 1 11.09
6 CpaBHEeHHE TEUCTBUTEIBHBIX YHCEI 1 13.09
7 CpaBHEHME ACHCTBUTEIBHBIX YUCEI 1 14.09
8 Apudmerndeckuii KBapaTHbI KOPEHb 1 18.09
9 VYpaBHeHue Buja X> = a 1 20.09
10 CaoiicTBa apu(MeTHUECKUX KBaPAaTHBIX KOpPHEH 1 21.09
11 CaoiicTBa apu(MeTnyecKux KBaJApaTHBIX KOpHEH 1 25.09
12 [TpeoOpa3oBaHuE YUCIOBBIX BBIPAXKEHUH, COIEPKAILIUX 1 9709

KBaJIpaTHBIE KOPHU
13 [IpeobpazoBaHne YNCIIOBBIX BBIPAKECHHUMN, COAEPIKAIINX 1 98.09

KBaJ[paTHBIE KOPHH
14 [TpeoOpa3oBaHuE YUCIOBBIX BBIPAXKEHUH, COIEPKAIINX 1 210

KBaJ[paTHBIE KOPHH
15 [IpeoOpazoBaHne YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1 410

KBaJIpaTHBIE KOPHU
16 Crernens ¢ 1eNbIM NT0Ka3aTeaeM 1 5.10
17 CranpapTHas 3anuch yrcia. PazmMepbl 00beKTOB 1 9.10

OKpYyZKaromero Mupa (OT QJICMCHTAPHBIX 4aCTUI 40
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KOCMHUYECKHX 00BEKTOR), IUTUTEIHHOCTh MPOIIECCOB B
OKpYXaroIlieM MUpe

18 CBoiiCTBa CTENEHU C II€JIBIM TTOKa3aTesieM 1 11.10
19 CBOMCTBA CTEIEHH C LIEJBIM II0Ka3aTEIEM 1 12.10
20 CBolicTBa CTETICHH C IIEJIBIM MTOKa3aTelieM 1 16.10
21 CBOMCTBA CTEIEHH C LIEJBIM II0Ka3aTEIEM 1 18.10
22 Konmponvnas paboma 3a 1 uemeepmo 1 19.10
23 KBaapatHbiii TpEXusieH 1 23.10
24 KBanpaThslii TpéxunieH 1 25.10
25 Paznoxenne kBagpaTHOro TpEXUIEHA HA MHOXKHUTEIN 1 26.10
26 PaznioxxeHne KBapaTHOTO TPEXWICHA HA MHOKHTEIH 1 6.11
97 Koumponvnasa paboma no memam ""Keaopammuwie kopnu. 1 8.11
Cmenenu. Keaopammnuwiii mpexunen'
28 Anrebpanueckas 1poOb 1 9.11
29 JlommycTrMble 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B 1 1311
anre0panvecKue BhIPAKECHUs
30 JlonmycTrMble 3HaYeHHsI IEPEMEHHBIX, BXOISAIINX B 1 1511
anredpanvyeckue BhIPaKEeHUS
31 OCHOBHOE CBOMCTBO aJireOpanydecKkoi 1podu 1 16.11
32 Coxkparenue apobeit 1 20.11
33 Coxkparienue apodeit 1 2211
34 Coxkparienune apodeit 1 23.11
35 CrnoxeHue, BLI‘-II/ITaHI/Ie,V YMHOXEHUE U JICIICHNE 1 9711
anreOpanyeckux Apooeit
36 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE U JICTICHHE 1 99.11

anredpandeckux apooeit
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CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHUEC U NCIICHUC

37 . 1 30.11
anreOpanvecKux apooeit

38 Crnoxenue, BBI‘-II/ITaHI/Ie,U YMHOXXEHUE U JCTICHUE 1 412
anreOpanyeckux Apooeit

39 [TpeoOpa3oBaHue BRIpAXKCHUM, COACPIKAIINX alreOpandecKue 1 6.12
Ipodu

40 [IpeoOpazoBanue BEIpaKEHUH, COACPKAIMINX alTeOpandecKue 1 712
Ipodu

41 [IpeoOpa3oBanme BEIpAKEHUH, COACPKAMNX ANTeOpandecKue 1 11.12
npobu

42 Konmponvnas paboma no meme "Anzeopauuecxkas opoon" 1 13.12

43 KBagpaTHoe ypaBHEHUE 1 14.12

44 Henonnoe kBagpaTHOE ypaBHEHUE 1 18.12

45 Hemnonnoe kBagpaTHOE ypaBHEHHE 1 20.12

46 dopmyna KOpHEH KBapaTHOTO YpaBHEHHS 1 21.12

47 Konumponsnas paboma 3a 2 uemeepmo 1 25.12

48 ®opmyia KOpHEH KBaIpaTHOTO YpaBHEHUS 1 27.12

49 Teopema Buera 1 28.12

50 Teopema Buera 1 10.01

51 Pemienne ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM 1 11.01

52 Pemenue ypaBHeHM, CBOASIINXCS K KBaJJPATHBIM 1 15.01

53 [Tpocreiimme 1poOHO-pallMOHAIbHbBIE YPaBHEHUS 1 17.01

54 [Ipocreitmume poOHO-pallMOHATIFHBIC YPaBHEHUS 1 18.01

55 Pemenne ”\I"eKCTOBBIX 3a/1a4 ¢ TIOMOIIBbIO KBaIPATHBIX 1 2901
ypaBHEHUU

56 Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO KBAAPATHBIX 1 24.01
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ypaBHEHU I

57 Konmponvnas paboma no meme "Keaopammnoie ypasuenun'" 25.01

58 JluneliHOe ypaBHEHUE C IBYMS IEPEMEHHBIMH, €T0 rpaduk, 29.01
IPUMEPBI pellIeHHs] ypaBHEHHH B LEJIbIX YUCIIaX '

59 JluneliHoe ypaBHEHUE C IBYMS IIEPEMEHHBIMH, €T0 rpauk, 3101
IPUMEPBI peIIeHHs YPaBHEHHUH B IEJIBIX YUCIIAX '

60 JluneliHOe ypaBHEHUE ¢ JBYMS IIEPEMEHHBIMHU, €T0 rpauk, 1.02
IPUMEPBI pellIeHHs] YpaBHEHUM B LEJIbIX YHUCIIAX '

61 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JBYMS 5.02
HIEpEMEHHBIMU '

62 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JIBYMS 202
IIEPEMEHHBIMU '

63 Penienune cucrem IByX JIMHEHHBIX ypaBHEHUH C IBYyMs 8.02
HIEPEMEHHBIMU '

64 [IpuMepsl penieHust CUCTEM HENMMHENHBIX YPABHEHUH C IBYMs 12,02
[IEPEMEHHBIMU '

65 [IpuMeps! penieHust CUCTEM HEMHENHBIX YPAaBHEHUH C IBYMs 14.02
IIEPEMEHHBIMU '
I'paduueckas uHTEpIIpeTaLMs YPAaBHEHUS C IBYMS

66 NIEPEMEHHBIMY U CUCTEM JIMHENHBIX YPABHEHUU C ABYMS 15.02
HepeMEHHbIMU
['paduueckas uHTEpIIpeTaLMs YPAaBHEHUS C IBYMS

67 NIEPEMEHHBIMU U CUCTEM JIMHENHBIX YPABHEHUH C ABYMS 19.02
HepEeMEHHBIMU

68 Pemenne TeKCTOBBIX 3a/1a4 C MOMOMIBIO CUCTEM ypaBHEHHI 21.02

69 Pemienne TeKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU 22.02

70 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM YpaBHEHUM 26.02
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71 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1 28.02

72 YuciioBbie HEPABEHCTBA U UX CBOMCTBA 1 29.02

73 HepaBeHCTBO ¢ 0JTHO TepeMEHHON 1 4.03

74 JluHeliHbIe HEPABEHCTBA C OJHOM MepeMEHHON U UX pellIeHHe 1 6.03

75 Jlunelinbie HEPABEHCTBA C OJTHON NEPEMEHHOM U UX PEIICHUE 1 7.03

76 Konmponvnas paboma 3a 3 uemeepma 1 11.03

77 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX 1 13.03
peleHue

78 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM U UX 1 14.03
pereHue

79 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW EPEMEHHON U UX 1 18.03
pereHue

80 I/I306pa)KeHI:Ie pemeljml JMHEWHOTO HEPAaBEHCTBA U UX CHCTEM 1 20.03
Ha YUCIJIOBOM MpsMOH

81 BIIP 1 23.03

82 Konumponvnaa paboma no memam "Hepasencmea. 1 3.04
Cucmemuwl ypaeuenuir”’

83 [Tonsarue pynkimm 1 4.04

84 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaUeHUH QyHKIMH 1 8.04

85 Crioco6b! 3a1aHus PYHKIUI 1 10.04

86 I'padux pynkumu 1 11.04

87 CoiicTBa (yHKIINH, UX OTOOpaXkeHHE Ha rpaduke 1 15.04

88 YreHue u nocTpoeHne rpapukoB GyHKINH 1 17.04

89 [Tpumeps! rpadukoB GyHKIMN, OTpaKAIOIUX peaTbHbIE 1 18.04
IPOLIECCHI

90 @DYHKIINH, OMKUCHIBAIOLIUE NPSMYIO U 00paTHYIO 1 22.04
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MMPONMOpUUOHAJIBHBIC 3aBUCUMOCTH, UX rpa(bmcn

91 ['unepOoma 1 24.04

92 l'unepbona 1 25.04

93 I'padux pynkuum y = x> 1 29.04

94 I'padux bynkmmm y = x> 1 2.05

95 Oynkiun Y =X,y = X3,y = VX, Y = [X|; rpadudeckoe pemeHue 1 6.05
YpaBHEHHI U CHCTEM YpaBHEHHI '

96 Oyukiun Y =X2, Y = X3,y = VX, Y = [x|; rpadudeckoe penieHue 1 8.05
YPaBHEHUU U CUCTEM ypaBHEHUI '

97 [ToBTOpEHME OCHOBHBIX HOHi[THﬁ 1 METOJI0B KypcoB 7 U 8 1 13.05
KJIacCOB, 000011IeHNE 3HAHUI

98 [ToBTOpEHME OCHOBHBIX HOHi[THﬁ 1 METOJIOB KypcoB 7 U 8 1 15.05
KJIacCcOB, 0000IIEeHE 3HAHUH

99 [ToBTOpEHNE OCHOBHBIX HOHiITI/II/I Y METOJIOB KypcoB 7 H 8 1 16.05
KJIaccoB, 000011IeHNE 3HAHUIT

100 [ToBTOpEHME OCHOBHBIX HOHi[THﬁ 1 METOJI0B KypcoB 7 U 8 1 20.05
KJ1accoB, 0000IIeHEe 3HAHUH

101 Hmozosan konmponvnas paboma 1 22.05

102 [ToBTOpEHNE OCHOBHBIX HOHiITI/m U METOJIOB KypcoB 7 U 8 1 93.05
KJ1accoB, 0000IIeHEe 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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9 KJIACC

KoanuecrBo
Jara
Ne n/m Tema ypoka JacoB
Bcero JIaH hakr
1 ParnmonanbHble yncia, UppanuoHaIbHBIE YUCIIA, KOHEYHBIE U 1 1.09
OCCKOHEUYHBIC JCCSITHYHBIC POOH '
5 MHO03kecTBO 1eHCTBUTENBHBIX YUCEIT; JeHCTBUTEIbHBIC YU CIIA 1 4.09
Kak OECKOHEYHBIE AECATUIHBIC IPOOH '
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
3 JIEHCTBUTEIILHBIX YHNCE M MHOYKECTBOM TOYEK KOOPIUHATHOMN 1 6.09
MPAMOM
4 CpaBHEHUE IEHCTBUTEIBHBIX YHCEIN, apU(PMETHIECKHE 1 209
JICUCTBUSA C IEUCTBUTEIIBHBIMU YU CIIAMU '
5) [MpubmmxEHHOe 3HaAYCHNE BEIIMYUHBI, TOUHOCTH MPHOIMKEHHS 1 11.09
6 OkpyriieHue yucen 1 13.09
7 OxpyrieHue yucen 1 14.09
8 [Tpukuaka v o1eHKa pe3yIbTaTOB BBIUNCICHUN 1 18.09
9 [Ipukuaka u olleHKa pe3yabTaTOB BHIYUCICHUM 1 20.09
JIunelinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASAILMXCS K
10 . 1 21.09
JTUHEHHBIM
11 Bxoonas monumopunzosas paboma 1 23.09
KBanparnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASIIUXCS K
12 1 27.09
KBaJIpaTHBIM
KBanparHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALIMXCS K
13 1 28.09
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUS 1 2.10
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15 bukBanpartHbie ypaBHEHHUs 1 4.10

16 [Ipumepsl penieHrsi ypaBHEHUM TPEThEH U YETBEPTOM 1 5.10
CTETICHEH pa3iokKeHueM Ha MHOKUTEIN

17 [Ipumepsl penieHrsi ypaBHEHUM TPETheH U YETBEPTOM 1 9.10
CTEMeHel pa3ioKeHNEeM Ha MHOKUTEIH

18 Pemenue npoOHO-paiMOHAIBHBIX YPaBHEHUH 1 11.10

19 Pemenue qpoOHO-palinoHaNbHBIX YPAaBHEHHI 1 12.10

20 Pemenue TeKCTOBBIX 3a/1a4 alreOpandecKuM METOIOM 1 16.10

21 Perrenne TeKCTOBBIX 3a/1a4 aIreOpandecKUM METOJI0M 1 18.10

22 Pemrenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM METOJOM 1 19.10

93 Konumponvnaa paboma no meme "Ypasnenusn c o0noit 1 23.10
nepemennon'’ '

24 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux 25.10

25 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk 26.10

26 CucremMa IByX TUHEHHBIX YpaBHEHH ¢ IBYyMsI IEPEMEHHBIMU U 1 6.11
e€ peleHue

97 CucremMa JIByX JJUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U 1 8.11
e€ pemeHue

28 Cucrema IByX TUHEHHBIX YpaBHEHH ¢ IBYMsI IEPEMEHHBIMU U 1 9.11
e€ pemeHue

29 Cucrema IByX TUHEHHBIX YpaBHEHH ¢ IBYMsI IEPEMEHHBIMU U 1 1311
e€ peleHue

30 Pemenne cucreM IByX ypaBHEHHM, OHO U3 KOTOPBIX 1 15.11
JWHEWHOE, a IPyroe — BTOPOW CTETIECHH

31 Pemienue cucrem OByX ypaBHEHUH, OTHO U3 KOTOPBIX 1 16.11
JWHEWHOE, a IPyroe — BTOPOW CTETIECHH

32 Pemenue cucrem 1ByX ypaBHEHMI, OHO U3 KOTOPBIX 1 20.11
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JMHENHOE, a pyroe — BTOPOU CTEeNeHU

Pemenue cuctem ByX ypaBHEHUM, OJTHO U3 KOTOPBIX

33 . . 1 22.11
JUHEWHOE, a IPYyroe — BTOPOH CTEICHH
['padmyeckas uHTEpIpETALUSI CUCTEMBI YPaBHEHHI C JBYMS
34 1 23.11
NepPEeMEHHBIMU
35 Pemienne TeKCTOBBIX 3a/1a4 alre0pandecKuM criocooom 1 27.11
36 Pemenne TekCTOBBIX 3a71a4 anreOpanyeckKuM Criocooom 1 29.11
37 Koumponvnas paboma no meme ""Cucmemot ypasnenuii"’ 1 30.11
38 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1 4,12
39 UucoBbie HEPABCHCTBA U UX CBOMCTBA 1 6.12
40 JIunelinble HEPABEHCTBA C OJTHON NIEPEMEHHOM U UX PEIICHUE 1 7.12
41 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PELICHHE 1 11.12
42 Monumopunzosasa konmponavnasn paboma 3a 1 noayzooue 1 12.12
CucTembl TUHEHHBIX HEPABEHCTB C OJHOW EPEMEHHON U UX
43 1 14.12
peleHue
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX
44 1 18.12
pereHue
CucTteMbl TUHEWHBIX HEPABEHCTB C OJIHOM MepeMEeHHON U UX
45 1 20.12
peleHue
46 KBazpaTHble HEPAaBEHCTBA U MX PELIECHUE 1 21.12
47 KBanpaTHble HEpaBeHCTBA U UX peLLIEHUE 1 25.12
48 KBazpaTHble HEPAaBEHCTBA U MX PELIECHUE 1 27.12
49 KBaapaTHbpie HEpaBEHCTBA U UX PEIICHUE 1 28.12
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1 10.01
['padrueckast MHTEpIIPETAINSI HEPABEHCTB M CUCTEM
51 pacp prip P 1 11.01

HEPABCHCTB C ABYMs INIEPEMEHHBIMU
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I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U CUCTEM

52 1 15.01
HEPABEHCTB C JABYMS [I€PEMEHHBIMU

53 Konumponvnaa paboma no meme "Hepasencmea'" 1 17.01

54 KBaaparnunas pynkmnus, e€ rpaduk u CBOMCTBA 1 18.01

55 KBanpatuunas ¢yakius, e€ rpaduk u cBOHCTBa 1 22.01

56 KBaaparnunas pynkmnus, e€ rpaduk u CBOMCTBA 1 24.01

57 [Tapabona, KOOpIMHATHI BEPIIUHBI TAPAO0IIBI, OCh CHMMETPHH 1 25.01
napaboJIbl

58 [TapaGosna, KOOPAUHATHI BEPIIMHBI TApaOOIIbl, OCb CHMMETPUH 1 29.01
napadoJIbI

59 [TapaGona, KOOpAUHATHI BEPUIMHBI TAPaOOIIbl, OCb CHMMETPUH 1 3101
napaboJIbI

60 [Tapabomna, KoOpAUHATHI BEPIIUHBI TapabOIbl, 0Ch CAMMETPUHI 1 102
apaboJIbl '

61 [TapaGomna, KOOPAUHATHI BEPIIMHBI TApaOOIIbl, OCb CHMMETPUH 1 5.02
1apabosib '

62 [Tapabosna, KoOpAUHATHI BEPIIUHBI TapaboJibl, 0Cb CUMMETPUN 1 202
1apabosib '

63 Ff)a(bm(n byakumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1 8.02
y=[x]

. — — 4+ — —v3 —

64 Fi)a(bm(n ¢ynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1 12.02
y=[x]

65 Fi)a(bm(n byaknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1 14.02
y=I|

66 Fi)a(bm(n byaknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1 15.02
y=[x]

67 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx,y=[X| 1 19.02
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I'paduxu Gynxmuii: y = kx, y = kx + b, y=k/x, y=x?, y=vXx,

68 21.02
y=I|

69 Konmponvnasa paboma no meme " @ynkyuu'" 22.02

70 [NoHsATHE YMCIIOBOM OCIEIOBATEIILHOCTH 26.02

7 3agaHne NOoCIeJ0BaTEIbHOCTH PEKYPPEHTHOM (HOopMyIIoi 1 98.02
(GopMmy10ii N-ro uieHa '

72 Apudmerndeckas 1 TeOMeTpUIECKas MPOTPECCUU 29.02

73 Apudmerndeckast 1 reOMETpUIECKast IPOTPecCuu 4.03

24 ®dopmyiibl N-ro wieHa apuGMETHIECKON U TeOMETPHUYECKON 6.03
NPOTPECCUi, CYMMBI IIEPBBIX N YWICHOB '

75 ®dopmyiibl N-ro wieHa apuGMETHIECKON U TeOMETPHUYECKON 203
IPOTPECCUi, CYMMBI IIEPBBIX N YWICHOB '

76 Ilpoonwtii sx3amen ¢ gpopme OI'9 12.03

77 ®dopmyiibl N-ro wieHa apuGMETHIECKON U TeOMETPHUYECKON 13.03
IPOTPECCUi, CYMMBI IIEPBBIX N YWICHOB '

78 ®opMmysbl N-TO YIeHa apuPMETHUECKON 1 T€OMETPHUIECKON 14.03
Iporpeccuii, CyMMBbI NIEPBBIX N YJICHOB

79 N3obpaxenue wieHOB apuMEeTUUECKON U TEOMETPUUECKON 18.03
IPOTPECCHit TOUKaMH Ha KOOPAMHATHON TNTIOCKOCTH

80 N300pakeHne 4ieHOB apu(PMETHUECKON U TeOMETPUYECKOM 20.03
porpeccuii TOYKaMy Ha KOOPAMHATHOM MIIOCKOCTH

81 JInHeNHbIN 1 SKCIIOHEHIMAIbHBIN pocT 21.03

82 CroKHBIE IPOLIEHTHI 3.04

83 CnoXHBIE TTPOLIEHTHI 4.04

84 Konumponsnaa paboma no meme "Hucnoesvie 8.04
nocnedosamensnocmu'’

85 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allvs 3HaHUW. 3aIuCh, 10.04
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CpaBHEHHUE, ACUCTBUS C ACHCTBUTEIbHBIMU YUCIIAMH, YHCIIOBAS
npsimast

[ToBTOpeHue, 0600IIEHNE U CHCTEMAaTU3allus 3HAHUH.

86 11.04
[IporeHThl, OTHOMIEHHS, TIPOTIOPLIUU

87 [ToBTOopenue, 0000IIEHNE U CCTEMAaTU3allKs 3HAHUH. 15.04
Oxpyrienue, NpubImKeHue, OlleHKa '

88 Ipomesicymounan ammecmauus 17.04

89 [ToBTOpenue, o6o0IIeHNe U cucTeMaTH3anys 3HaHuil. Perenue 18.04
TEKCTOBBIX 33714 apU(PMETUIECKIM CIIOCOOOM '

90 [ToBTOpenue, o6o0IIeHNE U cUcTeMaTh3alus 3HaHui. Pemenue 9904
TEKCTOBBIX 3ajlay apu(PMETUYECKHM CIIOCOOOM '
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

91 [Ipeobpa3oBanue anredpanyeckux BbIPAKEHUH, TOIYCTUMBIE 24.04
3HAYCHUS
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

92 [IpeoOpazoBanue anreOpandecKux BHIPAKEHUH, TOTTYCTUMBIC 25.04
3HAYCHUS
[ToBTOpenue, 0000IIEHNE U CCTEMAaTU3allks 3HAHUH.

93 [TpeoOpa3oBanue anredpanuecKux BbIpaXKEHUH, TOMyCTUMbBIE 29.04
3HAYCHUS
[ToBTOpenue, 0000IIEHNE U CCTeMaTU3allks 3HAHUH.

94 [TpeoOpa3oBanue anredpanuecKux BbIpAXKEHUH, TOMyCTUMbBIE 2.05
3HaYeHUs

95 [ToBTOpEeHme, 0600IIEHNE U CUCTEMATHU3AIIHS 3HAHUM. 6.05
@OYHKIMH: IOCTPOEHHUE, CBOICTBA U3YUEHHBIX (PYHKIIHI '

96 [ToBTOpeHme, 0600IIEHNE U CUCTEMATHU3AIIHS 3HAHUM. 8.05

@OYHKIMH: TOCTPOCHHE, CBOICTBA U3YyUEHHBIX (PYHKIIUMA
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[ToBTOpeHuUe, 0600IIEHNE U CHCTEMAaTU3allUs 3HAHUH.

97 . . 1 13.05
OYHKIMH: IOCTPOCHHUE, CBOIICTBA U3yYEHHBIX (YHKIUI

08 [ToBTOpeHue, 0600IIEHNE U CHCTEMAaTU3allus 3HAHUH. 1 15.05
QOyHKIUH: TOCTPOCHUE, CBOWCTBA U3YYCHHBIX (PYHKIUH

99 [ToBTOpenue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1 16.05
['padmyeckoe penieHue ypaBHEHUI U UX CUCTEM

100 [ToBTOpeHue, 0600IICHNE U CI/ICTe114aTH3auH;1 3HAHHH. 1 20.05
['padmyeckoe penieHue ypaBHEHUI U UX CUCTEM

101 Hroroas xouTpoapHas pabora 1 22.05

102 O060011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 23.05

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

42



43



PA3JIEJ VII.
YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Anre6pa (B 2 vactsx), 7 kimace/ Yacts 1: Mopakosuy A.I'.; Yacte 2: Mopakosud A.l'. u
npyrue; roa penakiueid Mopakosuda A.I'., OOIIECTBO C OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

* Anrebpa (B 2 gactsx), 8 kimacc/ Hacts 1: Mopakosuu A.L'.; Hacts 2: MopakoBud A.l'. u
npyrue, noa penakiuein Mopakosuda A.I'., OOGIIECTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO

«MOLl MHEMO3HMHA»

» AnreOpa, 9 xiracc/ Mopakosua A.I'., Cemenos I1.B., Anekcanaposa JI.A., Mapnaxaesa E.JI.,

OO6mecTBo ¢ orpanndeHHo 0TBeTCTBeHHOCThI0O « BUHOM. JlabopaTtopust 3HaHUN»;
AxkuuonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

» AnreOpa, 7 kiacc/ lopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AxnunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

» AnreOpa, 8 kirace/ lopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AxkunonepHoe obmiectBo «M3narenbctBo «lIpocBemenue»

» AnreOpa, 9 kiacc/ Hopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AxkunonepHoe obmiectBo «M3narenberBo «IIpocsemienue»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Anrebpa, 7 kiacc.
MopakoBuua- M.:
Anrebpa, 8 kiacc.
Mopakosuua- M.:
Anrebpa, 9 kiacc.
MopakoBuya- M.:
Anrebpa, 7 kiacc.
Mopakosuua- M.:
Anrebpa, 8 kiacc.
Mopuakosuua- M.:
Axnrebpa, 9 kiacc.

Mopakosuua- M.:

CamocTtosarenbHble paboTsl/ Anekcanaposa JI.A.,nmox pen. A.T.

Muemo3uHa

CamocTtosarensHbie padoThl/ Anekcanaposa JI.A.,mox pen. A.l.

Muemo3uHa.

CamocTtosarenbHble paboTsl/ Anekcanaposa JI.A.,nmox pen. A.T.

MHueMo3uHa.
KonTtponsubie paboTsl/ Anekcanaposa JI.A.,mox pen. AL
MHueMo3uHa.
Kontponbabie paboTel/ Anexcanaposa JILA.,mox pea. A.l'.
MHueMo31Ha.
KonTtponsubie paboTsl/ Anekcanaposa JI.A.,mox pen. AL

Muemo3uHa.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI "

PECYPCbI CETU UHTEPHET

1. Tucranimonnoe obyuenue https://uchi.ru/

2. UnrepakTuBHas terpans https://edu.skysmart.ru/

3. [nardopma mist Bupeokonpepenuuii https://zoom.us

4. Meronnyeckuil 3J1IeKTPOHHBII 00pa30BaTEeIbHbIN LIEHTP
http://www.56bits.ru/ 5. O6pa3zoBatenbubiii nopran «MHPOypoKr»
https://infourok.ru/

6. Poccuiickas anextponnast mkosna https://resh.edu.ru/

7. Enunas xomnekius LTOP http://school-collection.edu.ru/
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MPUJIOXKEHHUSA K PABOYEN IMPOIT'PAMME

IMpuiaoxenne Nel. OmeHOYHO- MeTOAMYECKHE MATEPUAJIBI.

7 kiace
®opma KUM TeMa KOHTPOJIbLHOI PadOTHI Jara
KontponbHas pabora CrapToBas JUarHoCTHKa 11.09
KontponbHas padora 3a 1 yeTBepThH 26.10
KonTpomnpHas pabota 3a 2 yeTpepTh 13.12
KontponbHas pabora "Anredpanyeckue BbIpaxeHus " 15.01
KontponbHas padora "Jlunelinpie ypaBHeHUS" 29.02
KonrponbHas pabora 3a 3 4eTBePThH 17.03
BIIP 23.03
KonrponbHas pabora "Koopaunats! u rpadpuku. Oyaximm” 8.05
KontponbHas pabora Hrorosas 22.05
8 knace
Dopma KUM Tema KOHTPOJIbHON PadoThI Hara
KontponbHas pabora 3a 1 4yeTBepTh 19.10
KonTponbnas padora "KBanparnsie kopau. Crenenu. KaapaTHsiii 8.11
TpexwieH"
KonrtponbHas padota "AnreOpanyeckast 1poop" 13.12
KontponbHas pabora 3a 2 4YETBEPTh 25.12
KontponbHas pabora "KBanpaTtHbie ypaBHeHuUs" 25.01
KonTponbHas pabora 3a 3 yeTBepThH 11.03
BIIP 23.03
KonTponbHas pabora "HepasenctBa. Cuctembl ypaBHEHH" 3.04
KonTtposnbHas pabota Hrorosas 22.05
9 kiacc
Dopma KUM Tema KOHTPOJIbHON PadoTHI Hara
Bxoanast MoHUTOpUHTOBAs 23.09
paborta
KonTtposnbHas pabota "YpaBHEeHMsI ¢ OIHON IepeMeHHON" 23.10
KontponbHas padota "CucrtemMbl ypaBHEHH" 30.11
MoHuTopHuHrosas pabora 3a 12.12
1 monyronue
KonTtposnbHas pabota "HepaBencrsa" 17.01
KonTtposnbHas pabora "@yHKn" 22.02
[TpoGHbIii 7K3aMeH B hopme 12.03
oro
KonTtponbsHas pabora "YuCIoBBIE TOCIIEIOBATENEHOCTH " 8.04
KonTtposnbHas pabora IIpoMexyTouHas aTTecTalus 17.04
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Ipuaoxenne Ne2. CucremMa OlleHKH JOCTHKEHUH 00y4arOIIMXCS.
1.0uenka ycmuwix omeemoeg 00yuaroujuxcsa no mamemamuke

OTBeT OLIEHMBAETCS OTMETKOM «5», €CITU 00y4JaroLHiics:

y4eOHUKOB;

e M3JI0KWJI MaTepUall FPaAMOTHBIM SI3bIKOM B OIIPEAEICHHON JIOTHUECKON
IIOCJIEZI0BATENBHOCTH, TOYHO UCIIOJIb3YSl MATEMATHYECKYH0 TEPMUHOJIOTHIO U
CUMBOJIUKY;

e IIPaBWJIBHO BBIIIOJHWI PUCYHKH, YEPTEKH, rpauKy, COyTCTBYIOLIUE OTBETY;

e IIOKa3aJl yMEHHUE WILIIOCTPUPOBATH TEOPETUUECKHE M10JIOKEHNU S KOHKPETHBIMU
IpUMepaMy, IPUMEHSTh UX B HOBOW CUTYaI[MH NP BBIIIOJHEHUH IIPAKTUYECKOTO
3a/laHus;

e IPOJAEMOHCTPHUPOBAJI YCBOCHHE PAHEE U3YUEHHBIX COIYTCTBYIOLIUX BOIIPOCOB,
c(OpMUPOBAHHOCTh U YCTONUHNBOCTH UCII0JIb3YEMBIX IIPU OTBETE HABBIKOB U
YMEHUU;

e OTBEYaJ CAMOCTOSTENBHO 0€3 HaBOJAIIMX BOIPOCOB YUUTEIS.

OTBeT OLIEHUBACTCSI OTMETKON «4», €ciii 00y4arOLUICs OTBETUII IO TPEOOBaHUSIM Ha
OTMETKY «5», HO IIPH 3TOM UMEET OJJUH U3 HEJJOCTATKOB:

e B U3JIOKCHHU JOIMYHICHBI HEOOJIbIIIHNE Hp06enm, HC NCKAa3UBIIHUC MAaTEMAaTUYCCKOC
COACPIKAHUC OTBCTA,

e JIOMMYHICHBI 1-2 Hegouera IIpHu OCBCHICHUH OCHOBHOI'O COACPIKAHUS OTBCTA,
HCIIPABJICHHBIC 110 3aMCUYAHUTO YUUTCIIA,

e JIOMYHICHLL omnoOKa uiu 0ojiee ABYX HCIOYCTOB ITPU OCBCIICHNHN BTOPOCTCIICHHBIX
BOIIPOCOB HUJIM B BBIKJIAJIKAX, JICTKO UCITPABJICHHBIC 11O 3aMCYaHUIO YUUTCIIA.

OtMeTKa «3» CTaBUTCS, €CITH 00yUYaIOIUNACS:

e HEMOJIHO WJIM HEMOCJEA0BATEIBHO PACKPBUI COJAEPKAHNE MAaTepHalla, HO TTOKa3ajl
o0111ee MOHMMaHUE BOMPOCa U MPOIEMOHCTPUPOBATT YMEHHUS, IOCTATOYHBIE JIJIS
JIaJIbHEMIIEr0 YCBOEHHUS POrpaMMHOT0 MaTepuaa,

e WMeJ 3aTPYAHEHUS WU IOMYCTUJT OIIMOKH B OTMIPE/ICTICHUH TIOHSTHH,
WCIIOJIb30BAaHUHM MAaTEMATUUYECKON TEPMUHOJIOTHH, YEPTEKAX, BBIKIAIKAX,
HCIIPABJIEHHBIE TI0CJIE HECKOJIBKUX HABOASAIIUX BOIIPOCOB YUUTEIS;

e HE CIPABWICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYAI[UU ITPU BBIITOJTHEHUN
MPaKTUYECKOTO 33/IaHMsI, HO BBIMOJIHIII 3a/IaHUsI 00513aT€TLHOTO YPOBHS
CIIO’KHOCTH T10 JaHHOM TeME;

e [IpY 3HAHUU TEOPETUYECKOTO MaTEpHUasa BbIsBIICHA HEAOCTATOYHAS
c(hOopMUPOBAHHOCTh OCHOBHBIX YMEHHI 1 HABBIKOB.

OtmeTKa «2» CTaBHUTCA, CCIIN 06yqa10u11/117105{:

e HE PacKpbUI OCHOBHOTO COJICPKaHUsI yUeOHOT0 MaTepurana;
e 0OHApYXWJI HE3HAHHE WM HEMOHUMaHHUE OOJIbIIIeH NIl Hanboiee BAXKHON 9acTh
yueOHOro MaTepuana;

IIOJIHO PacKpbL1 COZIEP )KaHUE MaTepuana B 00beMe, IPETyCMOTPEHHOM IIPOTrPAMMOM
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e JIOIMyCTHII OIIMOKH B OnpeCaAcICHUU HOHHTHﬁ, IIpH UCIIOJIB30BAHUU MaTeMaTHUIeCKOM
TEPMHHOJIOTHMH, B pPUCYHKaX, YEPTECKAX HUJIHU l"pa(bI/IKaX, B BBIKJIaJIKaX, KOTOPBIC HE
HCIIPABJICHLI ITOCJIC HCCKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

2. OyeHnKa nUCbMEeHHbIX KOHMPOJIbHBIX PAOOM YUAUUXCA
OtMetka «5» cTaBUTCS, €CIIM 00yYarouncs:

e BbIIIOJHHUII pa60Ty ITIOJIHOCTBIO,
e HC JOIIYCTHJI HpO6€JIOB M OIIHOOK B JJOTHYECKUX pPacCyKaCHUAX U O6OCHOBaHI/II/I;
e HC JOMYCTUJI MATEMATUYCCKUX omuOoK B pPCIICHUN.

OtMmeTKa «4» CTaBUTCS, €ClIi 00yJaroLuiics:

e BBINOJHMUI pabOTy MOTHOCTHIO, HO 00OCHOBAHMS IIATOB PEIICHHS HEAOCTATOYHBI
(ecm ymMmeHrE 0OOCHOBBIBATH PACCYXIEHUS HE SIBISUIOCH CIIEIIHATBHBIM 00 BEKTOM
IIPOBEPKU);

e JIONMYCTHJI OJIHY OIIMOKY WJIM 2—3 HEJO0YETa B BBIKJIAJIKAX, PUCYHKAX, YepTekKaxX WIH
rpadukax (eciu 3TH BHIIBI PaOOTHI HE SBIISUIHCH CIICITUAITBHBIM 00bEKTOM
MIPOBEPKH).

OtMeTKa «3» CTaBUTCi, €CIIN O6y‘18.I-OH.[HﬁCHI

e BIAJEET 0053aTeNbHBIMU YMEHUSAMHU 10 IPOBEPSEMON TEME;
e JonmycTui 6osiee OJHOM OMMOKY WK Oosiee 2—3 HEJOUETOB B BBIKJIAJKAX, UEPTEXKAX
WM rpadukax.

OTtMmeTKa «2» CTaBUTCS, €ClIi 00yJaroLuiics:

e He BIajeeT 00s3aTeIbHBIMU YMEHUSMU 110 IAHHOM TeMe B MOJIHOM Mepe;
e JIOMYCTHUJI CYIIECTBEHHBIE OIITHOKH.
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