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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBJISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOIO 00IIero o0Opa3oBaHMs: OHA
o0ecrieynBaeT U3ydeHue IPyTrux AUCHHUILINH, KaK €CTECTBEHHO-HAyYHOT 0, TAK ¥ TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKOM HayKoW SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUS M KAuecTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBPEMEHHOM muppoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS HA0Jl01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
NENCTBUS U BBIBOJBI, (GOpMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, adCTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JAESITEIIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3ajJad  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO TIPUHIINATIA O0YYEHUSI.

B cTpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTeNbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUMCIICHUSY, «ANreOpandeckue BBIpXKEHUS», «YPaBHEHHUS U HEpaBeHCTBa», «DyHKIHNY.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
W3YYEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHHUAMH. B Xoae uzydenus yuyebHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYeCKOTro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuUM «Yucia W BBIUKCICHUS» CIYXKHUT OCHOBOW JUIsl JajbHEHIIero
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMUXCS JIOTHYECKOTO MBIIIICHUS,
(bOpMHPOBAHUIO YMEHHsSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOJUMBIX i TOBCETHEBHOW >XKM3HU. Pa3BUTHE MOHATHA O YWCIIE Ha YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMupoOBaHUEM MPEACTABICHUN O JACHCTBUTENHLHOM YHCIE. 3aBEpIICHHE OCBOCHHS YHCIOBOM
JMHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux IUHUN — «AnreOpandyeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIHMXcs
MaTeMaTHUYeCKOTO ammapara, HEOOXOAMMOTO MM pelIeHHs 3adad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yueOHBId  MaTepuan TPYONHpPYeTcs BOKPYT  pallMOHANBHBIX  BBIpAXKEHHUU.  Aunredpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK SI3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTIMCaHUS TPOLIECCOB W SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anredpe BXOIST TaKkKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOGHHUSI Kypca UWHGOPMATUKHU, W OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAUUECKOW  JMHWM  HAIEJIGHO Ha  TOJIyYCHHUE
00ydJarmuMuCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH NIl OMUCAHUS
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX TMPOIECCOB M SIBICHUI B mpuponae W odmectBe. M3ydeHue



MaTepuana CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPa3IUYHbIC
BbIpPAa3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [TUBUIN3AIUU
U KYJIBTYPHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBI BKIIIOYAET CJEAYIOUINE OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU 4YKMciIaMU. Pemienue 3a1ad u3 peaabHON
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX 4ncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IPAKTUKU.

IIpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOIMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH  MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NpeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PaCKpPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowieHbl 1 MHOrouseHsl. CreneHb MHorousnaeHa. CiioKeHHe, BBIYMTaHUE, YMHOKEHHE
MHOro4jeHoB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHHUS, MpaBHia MpeoOpa3oBaHUs ypaBHEHHS, PAaBHOCHIBHOCTH
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMS NEpeMEHHbIMH U ero rpadguk. Cucrtema JIBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexny AByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHatT, ocu Oxu Oy. AGcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IulocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonarue ¢ynkuuu. I['padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
JluneitHas ¢yHkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciaa 1 BLIYUCTICHUS

KBanmpatueiit kopenb u3 uymcna. lloHarue 00 wuppanvoHaibHOM 4wmcihe. JlecaTudHbIE
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncesl. CBOMCTBa apu(METHUECKUX KBaIpaTHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHHUIO YHCIOBBIX BBIPAKCHUNM W BBIYHCICHUSAM. JleHCTBUTENbHbBIE
qHCIa.

Crenens c 11eJIbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIIA.

AuiredpanuecKkue BbIpasKeHUs1



KBanpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxxeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJICHHuEe ainredpanueckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI U HEPaBEHCTBA

KBanparnoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM#, cBogAIIMXCA K JIMHEWHBIM UM KBajapaTHbIM. IIpocteiimne npoGHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckas uHTEpHIpeTas YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
yYpaBHEHUU C JOByMs INepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHbIE HepaBEeHCTBA C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKIH. CriocoOb
3a1aHus QYHKIIHA.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKImH 1o e€ rpaduky. Ilpumepsr rpadukos
GbyHKIMI, OTpa)karoUIX peaabHbIe MPOLECCHI.

@YHKIHMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHue YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KUIACC

Yucsia ¥ BBIYUCICHUSA

PanmonanbHbIe Yuclia, UPPAMOHATIBHBIC YMCIIA, KOHEUYHbIE U OSECKOHEYHBIEC JIECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXECTBOM
JIEACTBUTEIIBHBIX YNUCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKHE NEUCTBUS C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOILIEro MHpa, AJUTEIBHOCTbh IPOILIECCOB B OKPYKAIOIIEM
MUpeE.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
IIpukuaka v OLEHKa pe3yIbTaTOB BEIYMCICHHMN.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TpeTbEed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHne — TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMs IEpEMEHHbIMU. PelleHne cHucTeM [ByX YpaBHEHUM, OJHO W3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpETaLUs CUCTEMbl ypaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1ad allreOpanyeckuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHEMHBIX HEPABEHCTB C OAHOM IEPEeMEHHOW. PemeHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOM. KBaapaTHpie HepaBeHCTBa. ['paduyeckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPECcCUm

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTrpuueckas — mporpeccud.  DPopmynbl  N-TO  4WieHa
apuQMeTUYECKO U FreOMEeTPUUECKOMN MPOTrPECCHii, CyMMBI MEPBHIX NUJICHOB.

N300pakeHre 4WIEHOB apu(METHUYECKOW M TEeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM IJIIOCKOCTH. JIMHENHBIN 1 9KCOHEHIMAJIbHBINA POCT. CII0KHBIE POLECHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEePU3yKOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY UM HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSM POCCHMCKHX MATEMATHKOB W POCCUHCKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYyp TPaKIaHCKOTO oOIIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKHX 3a/ady MaTeMaTU4YeCKOu
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA NMPOTSHKCHHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCHOHANBHON IeATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOECHHUEM HWHIMBHAYAIbHOM TPAGKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, PacCyKIEHUIN, YMEHUIO BUJETh MATEMAaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelIOBEYECKOW MeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHupoOBaHHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHMBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpeabl, MIAHUPOBAHUSA MOCTYIKOB M OIEHKH HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWW, B TOM uuciie (GOPMYyITUPOBATh UICH,
HOHATHS, TUIOTE3bl 00 0O0OBEKTaX M SABJIECHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC pEIICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISBJIATh U XapaKTEPU30BATh CYIECTBEHHbIE NMPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHSITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KiIacCU(UKALMU, OCHOBaHUA A1 00001IeHns
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOTI0 aHAIN3A;

BOCIIPUHUMATh, (POPMyIUpOBaTh U MPeoOpPa30BBIBATh CY)KICHHS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUs B (pakTax,
JAaHHBIX, HAOIMIOAEHMUSIX W YTBEPXKACHUSAX, IpelaraTb KPUTEPUU JUIsl BbISIBICHUSA
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JIeJ1aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTebCTBA MATEMaTHYECKUX  YTBEPXKICHMH (mpsiMble ©  OT
HIPOTUBHOTO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECIIO)KHBIE  JI0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTPAaUBATh APTYMEHTAIUIO, NPUBOIUTH IPHMEPHl M
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOAMINNA ¢ YUETOM CaMOCTOSITEIbHO BbIJIETICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKHM ~ MHCTPYMEHT  MO3HAHUA,
dbopmynupoBath BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npoOiemy,
CaMOCTOSITCIIFHO  YCTaHABJIMBATh HMCKOMOE W JlaHHOe, (OpMHpPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH TIO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM ASKCIIEPUMEHT,
HEOOJIBIIOE HWCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

CaMOCTOSITeNIbHO  (OopMyTUpOBaTh 000OIIEHUS ¥  BBIBOABI IO  pe3ylbTaTaM
MpOBENEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEATIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(pOpPMAIMH, JAAHHBIX, HEOOXOAMMBIX
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(OpMAILIHIO
pa3IMYHbIX BUJOB U (hOPM MpE/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBIeHHs] MHOOPMAIMK U WTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;



OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATh U ()OPMYITHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U IEIISIMU
oOIlIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOK) TOYKY 3pEHHUS B YCTHBIX M
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0/ 00CYKJIEHH 3371aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TeMBbI, TPOOJIEMBI,
pemaeMoil  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TMOWUCK PELICHHS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JAPYrUX YYaCTHUKOB JIMAJIOTA,
0oOHapy>KUBaTh Pa3IMuMe U CXOJACTBO MO3ULUH, B KOPPEKTHOH (hopMme hopMyaHpoBaTh
pa3HOTIIACHSI, CBOM BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4M, YKCIIEPUMEHTA, HUCCIIEJOBaHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHHUS € Y4ETOM 3a7ay IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH;

NOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHON pabOTHI
IPY PEUICHUU YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATD 11€7Ib COBMECTHOH JCSATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUABl pabOT, OrOBapUBAThCA, OOCYKIATh TNPOIECC U
pe3ynbTar paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TIpyHHoBbIX ¢opMax paboTbl (00CykaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHI M KOOPAMHUPOBATH
CBOM JICWCTBUS C JPYTUMH WICHAMH KOMaHJIbl, OIICHUBATh KAUueCTBO CBOETO BKJaJa B
OO TPOIYKT MO KPUTEPHUSIM, C(HOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIECca U pe3ylbTaTa pelieHus
MaTeMaTHYeCKON 3ajjauu;

IPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIEHUU 3a]la4H, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HalJICHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHOM LENIH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEAOCTHKEHMS IIeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyueHus B 7 Kjacce OOYYarOMIMICA TMONYYHUT CIEAYIOUIUE TpPEeIMETHBIC
pEe3yJbTAThI:

Yuciaa 1 BLIYMCIEHUS

BrImotHATE, codeTas yCTHbIE W NMHCHbMEHHBIE TPHUEMBI, apu(PMETHUECKUE IEHCTBUS C
palMoOHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4eHWsS YHCIOBBIX BBIPAXKEHUH, NMPUMEHSAThH pPa3HOOOpa3HBIE CIOCOOBI M
npuéMbl BBIUMCICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIMX OOBLIKHOBEHHBIE U
JECSITUUHbIE TPOOH.



[Tepexoauth OT 0qHOM (HOPMBI 3amMCH YHCET K ApYroil (mpeoOpa3oBbIBATh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NIOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemath mpakTHMKO-OPUEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a1a4
C Y4ETOM OTrpaHUUYEHUI, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHKY, IPUMEHSATH €€ B IpoIiecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUM ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LEN0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYICHA HA MHOTIOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyluecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CJaraeMbIX, IpUMEHeHHs (HOpMyT COKpamEHHOTO
YMHOXEHHUS.

[IpumeHsaTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUICHMs] pPA3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJIbHOU ITPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHElHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsAs MpaBuia Iepexona OT
UCXOJHOIO YypaBHEHUSI K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sBisleTCS JM YHCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh rpadpuueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpuMepbl Map YUCe, SBISIOUIMXCS pellieHueM JMHEHHOTO ypaBHEHUS C ABYMs
NEPEMEHHBIMH.

Crpoutb B KOOPAMHATHOM IJIOCKOCTH TpauK JIMHEHMHOr0 YypaBHEHHs C JABYMS
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemarp cucTeMbl ByX JIMHEHHBIX YpPaBHEHMH C JIByMsl IIEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WJIM CHCTEMY JIMHEHHBIX YpPaBHEHHWH IO
YCIOBUIO 3a/layM, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/laydl TMOJY4YEHHbBIN
pe3yJbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM MpSAMONW TOUKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alKiChIBaTh YHUCJIOBbIE TMPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKuuid. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIMYUHAMU:
CKOPOCTb, BpEMs, pacCTOSIHHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTENBHOCT, BpeMH,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYCHHUIO €€ apryMeHTa.



[Tonumath rpaduyeckuii crocod MpeicTaBiIeHUs M aHAINW3a MHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPA(QUKOB PeaNbHBIX IPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuenus B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYHMCICHHSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUI, HM300pakaTh JEHCTBUTEJIbHBIE 4YKCIAa TOYKAMM Ha
KOOPJMHATHOU MPSIMOIA.

[IpuMeHATh TOHSATHE apU(PMETHYECKOrO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH IPe0Opa30oBaHus BbIPAKEHUH,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBare 3anucu OOJBIIMX W MajbIX YHMCEN C IOMOLIBIO JECATUYHBIX ApoOeil u
crenenel yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHsTh MOHATHE CTENEHM C ILEJIBIM I10Ka3aTelieM, BBIIOJHATh IPEoOpa3oBaHuUs
BBIPAKXCHU, CONEPIKALUX CTEIIEHU C LIEIbIM II0KA3aTENEM.

BEBIMONHATE TOXIECTBEHHBIE TPEOOPa30BaHMs PAMOHAIBHBIX BBIPAXEHHH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A pPELICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATILHOMN MPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHUA U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMA YpPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[Tepexoauth OT ciOBecHON (GOPMYJIUPOBKM 3ahauM K e€ aireOpanyeckod MOAEIH C
MOMOUIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHUMN, WHTEPIPETHUPOBaTH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN Pe3ysIbTar.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKH, PelllaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHO’KECTBa pPELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumath ¥  HMCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS U S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpENesATh 3HAaueHHWe (QYHKLIMU 1O 3HAUYEHUIO apryMeHTa,
OTIpEeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKIHUN BUjA:

y = k/X, y = x2, y = x3y = |X|, y = VX, onucBIBaTh CBOHCTBA YHCIOBON (DYHKIMH 10 €&
rpaduky.

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TONYYUT CIEAYIONIAE TPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBaTh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonHaTe apudmeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, COYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPALlMOHATIBHBIMU YHCIAMH.

HaxoauTh 3HaueHusi CTeneHel ¢ eIbIMU MOKa3aTelsIMU U KOPHEH, BBIUMCIISTh 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOIHATh MNPUKHUIKY pe3yjbTaTa BBIYHCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEeHCTBA



Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPaBHEHUS, CBOISIIMECS K HUM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHNUS.

Pemats cuctemsbl IBYX JMHEMHBIX ypaBHEHHH € JIByMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpUMEHEHHEM TIpadUuecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate nuHElMHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCIIOBOM IIPSIMOM, 3aIIMCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM IPSIMOH,
3aIAChIBATh PELICHHUE C TIOMOILIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate GyHKIMY H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB Gpyukumid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HaueHHiT KO3(PHIEEHTOB, ONUCHIBATE CBOMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TpapuKH KBAIPATUYHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMHA 1O UX IpadrKam.

PacnosnaBare  kBazpatnyHyro (QyHKIuO 1m0  (opMmylie, NPUBOAWTH MPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKH, FEOMETPHUH.

Yucii0BbIe NMOCIEA0BATEILHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU MPU pasHbIX CIIOCOOax
3a/1aHMS.

BBINONHATE BBIYMCICHUS C HCHOJIBb30BaHHEM (GOpMyN N-ro 4yjeHa apudMeTuuecko u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YHUCIIE 3aa4l
U3 pealbHOM KU3HU (C UCMOIb30BaHUEM KalbKYISTOPa, IU(POBBIX TEXHOIOTHUM).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoanuecTBO 4acoB
HaumenoBanue

pa3/iesioB U TeM
NPOrpaMmblI

Ne ni/m KoHnTpoJibHbIE

Bcero
padoThI

Yucna 1 BEIUKCIIEHU.

25 2
PanyonanpHble yncna

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41

5b90 POIII
https://resh.edu.ru

HanpagJieHusi 1esiTeJIbHOCTH B
COOTBETCTBHH ¢ pado4eil mporpaMmmMoit
BOCIIUTAHUSA

JleMOHCTpanus yqamMcsi IpUMepoB
TpaXXJAaHCKOI'O IMOBCACHUS, ITPOABJICHUSA
MaTPUOTH3MA Yepe3 Moa00p
COOTBCTCTBYIOIIUX TCKCTOB IJId YTCHUA,
3a/1a4 /ISl PEIICHNUS], IPOOJIEMHBIX CHTYalIUit
st o0cyxenus B kiacce [ToOyxxnenne
yJalmxcsi coOJI0IaTh Ha YPOKe
O6HI€1'[pI/IH${TI)Ie HOPMEI ITOBEACHM:, IIpaBUJIa
OOILEHHS CO CTApIIMMHU (TIeJarorHYeCKUMHU
pabOTHUKAMU) ¥ CBEPCTHUKAMHU, PUHITUITBI
y4eOHOM TUCIUIUTMHBI U CAMOOPTaHU3aIIHH.
NuanuunpoBanue u nogaep:xka Tpya0Boi
JEATENILHOCTH yJalTuXCsl

Anrebpanueckue
BBIpa)KEHUS

27 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41

5b90 POIII
https://resh.edu.ru

JleMoHCTpalus yJanumcs IpuMepoB
Fpa)KI[aHCKOFO IIOBCJCHUA, HpO?[BJ'ICHI/ISI
MaTpUOTU3Ma Yepe3 mo100p
COOTBeTCTBYIOHH/IX TEKCTOB IJIs1 UYTCHUA,
3a/1a4 JUIsl pEIIeHUs, TPOOIIEMHBIX CUTYaIUi
Jutst o0cykienus B kinacce [loOyxnenne
ydanxcs co0IoaTh Ha ypoKe
O6HIGHpI/IH5{TBIe HOpMI)I IIOBEACHU A, npaBI/ma
OOIIEHHS CO CTApIIMMHU (TIEAArOTUIECKUMU
pabOTHUKAMU) ¥ CBEPCTHUKAMU, PUHITUITBI
y4eOHOW JUCIHUILTUHBI U CAMOOPTaHU3AIUH.
NuannunpoBanue u nogaep:kka Tpya0Boil



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

ACATCIIBHOCTH YUallluXCs

YpaBHeHus u
HEPaBEHCTBA

20

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41

5b90 POIII
https://resh.edu.ru

JleMoHCTpanus yqammmcsi IpuMepoB
TpaXXJAaHCKOI'O MOBCACHUS, IIPOABJICHUSA
HaTpUOTH3Ma Yepe3 moadop
COOTBCTCTBYIOIIUX TCKCTOB IJIA YTCHUA,
3a/1a4 JIUIs PEIICHNUs, TPOOJIEMHBIX CHTYaIlUit
st o0cyxenus B kiacce [ToOyxxnenue
yJammxcsi coOJII01aTh Ha YPOKe
O6HIerI/IH$ITI)Ie HOPMEI ITOBEACHM:, IIpaBUJIa
OOLICHUSI CO CTApIIMMU (IIeJarorn4eCKUMH
pabOTHUKAaMU) U CBEPCTHUKAMU, IPUHITUIIBI
y4eOHOI AUCHUILIMHBI ¥ CAMOOPTaHU3alINH.
NuanuunpoBanue u nogaep:xKKa Tpya0BoOi
JESATEIBHOCTH YYaIIUXCsl

Koopaunats! u
rpaduxu. yHKIUU

24

bubmmoteka [IOK
https://m.edsoo.ru/7f41
5b90 PDOIII
https://resh.edu.ru

JleMOHCTpalus yJarumcsi IPUMEpPOB
Fpa)KI[aHCKOFO IIOBCACHUAA, HpO?[BJ'IeHI/IFI
MaTpUOTU3Ma Yepe3 mo100p
COOTBCTCTBYIOHII/IX TEKCTOB IJI1 UTCHUA,
3a7a4 JIUIsl pEIIeHUs], TPOOJIEMHBIX CUTYaIIHi
Ut o0cykienus B kiacce [loOyxnenne
y4anxcs co0ao1aTh Ha ypoKe
O6HI€HpI/IH$ITI)I€ HOpMI)I IIOBCACHMNA, HpaBI/IJ'Ia
OOIIEHHS CO CTAPIIMMHU (TIEAArOTUYECKUMU
pabOTHUKAMU) U CBEPCTHUKAMU, IPUHITUITBI
y4eOHOM TUCIMITIMHBI U CAMOOPTaHU3AIHH.
NuannunpoBanue v nogaep:xkka Tpya0Boil
JIeSITEIIbHOCTH y4aIuXcsi

[ToBTOpEHME M
00001IeHe

bubnuoreka [IOK
https://m.edsoo.ru/7f41
5b90 PAIII
https://resh.edu.ru

JleMOHCTpalus yqanumcs IpuMepoB
TpaXXJAaHCKOI'O IMOBCACHUS, ITPOABJICHUSA
MaTpPUOTU3Ma Yepe3 mo100p
COOTBECTCTBYIOIIIUX TEKCTOB AJId UYTCHMA,
3a/1a4 JUIsl pEIIeHUs, TPOOIIEMHBIX CUTYaIUi
Ut o0cykienus B kinacce [loOyxnenne
ydanxcs coOI0aTh Ha ypOKe



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

oOLIeNPUHATHIE HOPMBI MIOBEJICHHU S, PaBUiIa
OOIICHMS CO CTapIIMMHU (TIEAArOTUICCKUMU
pabOTHUKAMU) ¥ CBEPCTHUKAMHU, IPUHITUITBI
y4eOHOW JUCIHUILTUHBI U CAMOOPTaHU3AIUH.
WNuunuupoBanue U nojaep:xka TpyaoBoi
NEeSATEIbHOCTH YUalluXCs




8 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE HanpasJieHus qesiTeJIbHOCTH B
Ne HaumeHoBaHue pa3ieioB (undposbie) COOTBETCTBHMH C padoueii
n/n U TeM MPOrpaMmbl Bcero Kontponuere oOpa3oBare/ibHbIE NPorpamMmMoii BOCIUTAHUS
padoThI pecypebl

JleMoHCTpanus yJamumcs IpUMEpPOB
IPaKAaHCKOTO TTOBEJICHHUS, TPOSBICHHS
MaTPUOTH3MA Yepe3 o00P
COOTBETCTBYIOLIUX TEKCTOB JUIS
YTEHUS, 3a/1a4 JJIs1 pELICHUS,
npoOIEeMHBIX CHUTYaIHH IS
oOcyxnenus B kiacce [loOyxnenne
ydarmxcsi coOoaTh Ha ypoKe
OOMICTIPUHATHIE HOPMBI TIOBEACHUS,
npaBuiia OOLIEHUS CO CTAPIIUMHU
(memaroruueckuMH pabOTHUKaMU) U
CBEPCTHUKAMM, IPUHIUIBI Y4eOHOMH
JVICIIATUTMHBI ¥ CAMOOPTaHU3AIHH.
WMHnnuurpoBanye 1 NoAepiKKa
TPYAOBOM JESITETHHOCTH yUAIIUXCS

Yucna 1 BEIYUCTICHHUS. 15 bubmuoreka [JOK
KBaapatHsie KOpHH https://m.edsoo.ru/7f417af8

JlemoHcTpanyst ydauumcs IpruMepoB
Ipa)xJIaHCKOTO MOBEICHNUS, IPOSBICHUS
MaTpuoTU3Ma 4epe3 moa00p
COOTBETCTBYIOIIMX TEKCTOB JIJIS
YTEHUS, 3a/1a4 JIJIs PEIICHMUS,
Uucna v BBIYHCICHUS. MPOOJIEMHBIX CUTYallud JJIst
CreneHsp ¢ 1enbIM 7 bubmorexa [TOK ogcymglem/m B KJ'IZCI(-IIG H§6Y)K116HI/I6
https://m.edsoo.ru/7f417af8
MOKa3aTeneM yyamnmxcs co0I01aTh Ha YpOoKe
00IIeTTPUHATHIE HOPMBI TIOBE/ICHHS,
npaBuIia OOIIEHHS CO CTAPIINMHU
(memaroruyeckuMu pabOTHUKAMU) U
CBEPCTHHUKAMHU, IPUHITUITBI y4eOHOMH
JUCIUILIMHBI U CAMOOPraHU3alnu.



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

NuunuupoBanue u noaaeprka
TPYIOBOH JESTEIIbHOCTH yUaIIUXCsl

JleMoHCTpanus yJamumcs IpUMEpPOB
IPaKIAaHCKOTO TIOBEJICHHUS, TIPOSIBIICHUS
MaTpPUOTH3MA Yepe3 Mo100P
COOTBETCTBYIOLINX TEKCTOB JIJIs
YTEHUS, 3a]1a4 JJIs1 peLICHus,
NPOOJIEMHBIX CUTYaIMH JIJIs
AnreOpaunyeckue Bubmiorexa [IOK obcyxaenus B kiacce [1o0yxxnenue
BBIPAKEHHS. KBanparHusiii 5 1 hitps://m.edsoo.ru/7f417afg ~ Yiamuxes coOJII0IaTh HA YPOKE
TpEXUIICH OOMICTIPUHATHIE HOPMBI TIOBEACHUS,
npaBuiia OOIICHHUS CO CTAPIIUMU
(megarorn4ecKuMu pabOTHUKAMU) U
CBEPCTHUKAMHM, IPUHITUITBI YIeOHOH
JUCIATUTMHBI U CAMOOPTaHU3AIHH.
WHnnmupoBanue 1 MOIepiKKa
TPYAOBOM JESITEIHHOCTH yUAIIUXCS

JleMoHCTpanus y4amuMmcsi IPUMEpPOB
IpakJTaHCKOT'O TIOBEJICHUS, TIPOSIBIICHUS
MaTpuoTU3Ma 4epe3 moa00op
COOTBETCTBYIOLIMX TEKCTOB JJIs
YTEHUS, 3a]1a9 JJIs1 pEICHus,
NpOOJIEMHBIX CUTYallUH A1
AnreOpaundeckue Bubmorexa [IOK obcyxaenus B kiacce [1o0yxxnenue
BBIPAKEHUS. 15 1 https://m.edsoo.ru/7f417afg Y iamuxcs co00IaTh Ha YpOKe
Anrebpanyeckas 1po0b OOLIENPUHATHIE HOPMBI TIOBEICHMUS,
npaBuiia OOLIEHHUS CO CTAPIIUMHU
(memarornyeckuMu pabOTHUKAMU) U
CBEPCTHUKAMHM, IPUHIUIBI YIeOHOMH
JVICIIATUTHHBI ¥ CAMOOPTaHU3AIHH.
WMunnuupoBanye U NOoAIepiKKa
TPYAOBOM JESITETHHOCTH yUAIIUXCS

YpaBHEHUs 1 HEPABEHCTBA. bubnuoreka [JOK JleMOHCTpanus yqammumcs NpuMepoB
15 1 .
KBanparHbie ypaBHEHUS https://m.edsoo.ru/7f417af8  rpaxaaHcKOro MOBEACHHS, TIPOSIBICHUS



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

aTpUOTU3MA Yepe3 Mo100p
COOTBETCTBYIOLINX TEKCTOB JIJIs
YTEHUS, 3a]1a4 JJIsl PEIICHUS,
pOOJIEMHBIX CUTYalUH s
obcyxnenus B kiacce [1o0yxnenue
y4amuxcst co0Ir01aTh Ha yPOKe
OONICTIPHHATHIC HOPMBI TIOBE/ICHUS,
npaBuia OOLICHHUS CO CTAPIIUMU
(memarornueckuMu pabOTHUKAMM) U
CBEPCTHUKAMHM, IPUHIUITBI YI€OHOH
JCIATUTMHBI U CAMOOPTaHU3aIHH.
NHnnmupoBanue u nMoanepxKka
TPYAOBOM JCATEIBHOCTH yJaIuXCs

YpaBHEHHsI U HEPABEHCTBA.

Cucremsl ypaBHEHUN

13

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

JleMoHCTpalus y4auMmcsi IPUMEpPOB
IPa)xJIaHCKOTO TTOBEICHUS, TIPOSBICHHUS
MaTPUOTH3MA Yepe3 mo100P
COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 33]1a4 JUIsI PEIICHUS,
MPOOJIEMHBIX CUTYaIlUN JJIst
oOcyxnenus B kinacce [loOyxnenue
yYamuxcs co0JII01aTh Ha YPOKe
OOIIENPUHATHIE HOPMBI TIOBEICHHUS,
npaBuJia OOLIEHUS CO CTAPIIMMHU
(memaroruyeckuMu pabOTHUKAMU) U
CBEPCTHHUKAMH, IPUHITUITHI YIeOHOMH
JTUCITUTLIMHBI U CAMOOPTaHU3alINH.
NuannuupoBanne u noaaeprka
TPYJOBOH AESITETLHOCTH yUaIIUXCS

YPaBHeHI/Iﬂ " HCPABCHCTBA.

HepasencrBa

12

bub6nmoreka [JOK
https://m.edsoo.ru/7f417af8

JleMoHCTpaIus yJaluMcsi IPUMEpPOB
TpaXXIaHCKOTO MMOBEACHUA, ITPOSABIICHUSA
naTpUOTH3MAa Yepe3 Moa00p
COOTBETCTBYIOIIHUX TEKCTOB JJIA
YTEHUs, 3a]1a4 JJIs1 PEIICHUS,
pOOJIEMHBIX CHTYAITH JIJIsI



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

obcyxnaeHus B kiacce [1o0yxnenue
y4yamuxcst co0Ir01aTh Ha yPOKe
OOIICTIPUHSATHIC HOPMBI TIOBEICHUS,
npaBuiia OOLICHHUS CO CTAPIIUMHU
(memarornueckuMu pabOTHUKAMHM) U
CBEPCTHUKAMHM, IPUHIUITBI YIeOHOH
JICIIATUTMHBI ¥ CAMOOPTaHU3AIIHH.
MHnnmupoBanue 1 noanepKKka
TPYAOBOM JCATEIBHOCTH yJaIuXCsl

Oyukuunu. OCHOBHBIE
IMOHATHS

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

JeMoHCcTpanust y4aumcs IpuMepoB
IPa)xJIaHCKOTO TTOBEICHUS, TIPOSBICHHUS
naTpUOTH3MAa Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 33]a4 JUIsI PEIICHUS,
MPOOJIEMHBIX CUTYallUd ISt
obcyxaenus B kiacce [ToOyxnenue
yYamuxcs co0JII01aTh Ha YPOKe
OOIIEPUHATHIE HOPMBI TIOBEICHHUS,
npaBuJia OOLIEHUS CO CTAPIIMMHU
(memaroruyeckuMu pabOTHUKAMU) U
CBEPCTHHUKAMH, IPUHITUITHI YIeOHOH
JTUCITUTLIMHBI U CAMOOPTaHU3alINH.
NuannuupoBanne u noaaeprka
TPYJIOBOM AESITENFHOCTH yUYaIIHXCs

OyHKuU. Yuciosbie
byHKIIIT

bub6nmoreka [JOK
https://m.edsoo.ru/7f417af8

JleMOHCTpanus y4anmMcs IpuMepOoB
TpaXXIaHCKOT'O MMOBEACHNA, ITPOSABIICHUSA
naTpUOTH3MAa Yepe3 moa00p
COOTBETCTBYIOIIIHUX TCKCTOB JJIsA
YTEHHS, 3214 JJIsl PELICHUS,
MPOOJEMHBIX CUTYAITUH JJIs
oOcyxnenus B kinacce [loOyxnenue
yyaumxcs cooJo1aTh Ha ypoKe
OOIENPUHSTHIE HOPMBI TIOBEICHHS,
IpaBUiia OOIIEHUS CO CTAPIINMHU



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

(memarornueckMMu pabOTHUKAMHM) U
CBEPCTHUKAMH, IPUHIUITBI YIeOHOH
JICIIATUTMHBI 1 CAMOOPTaHU3AIHH.
NHnnmupoBanue u noanepxKka
TPYAOBOM JCSATEIBHOCTH yYaIuXCs

10 [ToBTOpEeHME M 00600IIEHUE

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

JleMoHCTpanus y4amuMmcs IPUMEpPOB
IPa)xIaHCKOTO MOBEICHUS, TIPOSBICHHUS
aTpUOTU3MA Yepe3 Mo100p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3814 JJIs1 PEIICHUS,
MPOOJIEMHBIX CUTYallud ISt
obcyxaenus B kiacce [loOyxnenue
yUanmxcs CO0JII0IaTh Ha YPOKe
OOIICTIPUHSTHIC HOPMBI TIOBEICHUS,
npaBuia OOLIEHUS CO CTAPIIMMHU
(memarornueckuMu pabOTHUKAMM) U
CBEPCTHHKAMH, IPUHITUITHI YIeOHOH
JTUCITUTLIMHBI U CAMOOPTaHU3alINH.
NuannuupoBanne u noaaeprka
TPYJIOBOM AESITENFHOCTH yUYaIIHXCs

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102



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

9 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3ieioB
n/n U TeM MPOrpamMmmMbl Bcero
Yucna ¥ BEIYHUCICHUS. 9

JlericTBUTENIbHBIC YUCIIa

YpaBHeHus U
HEPaBEHCTBA. Y PaBHEHMS 14
C OJIHOM IIEPEMEHHOMU

KoHnTpoJbHbIE
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBare/ibHbIE

pecypchl

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

but6mmorekxa [JOK
https://m.edsoo.ru/7f419d08

HanpasJieHus qesiTeJIbHOCTH B
COOTBETCTBHH C padoueii
NporpamMmMoii BOCIUTAHUS

JleMoHCTpanus yJamumcs IpUMepOB
IpakJaHCKOI'0 TIOBEICHHUS,
MPOSIBJICHUS TATPHOTH3MA Yepe3
o100p COOTBETCTBYIOIIUX TEKCTOB
JUTS 9TEHUS, 387149 JJ1s1 pelICHus,
pOoOJEeMHBIX CUTYyallUH 715
oOcyxnenus B kiacce [loOyxnenne
yyamuxcs co0Ir01aTh Ha ypOKe
OOIIETTPHHATHIE HOPMBI TIOBEACHUS,
npaBuia OOLIEHUS CO CTAPIIUMU
(memaroruueckUMH pabOTHUKAMU) U
CBEPCTHUKAMM, IPUHIIHIIBI yUeOHOH
JVICIIATUTMHBI ¥ CAMOOPTaHU3AIHH.
WMHnnurpoBanye U NOoAepiKKa
TPYAOBOM JESITEIHHOCTH yUAIIUXCS

JlemMoHcTpanyst ydaumcs IpruMepoB
IpaXJaHCKOT'O TIOBEJICHHUS,
MPOSIBJIEHUS TATPUOTHU3MA Yepe3
o00p COOTBETCTBYIOIUX TEKCTOB
JUTSL YTEHUS, 3a/1a4 JIJIs1 pelIeHMUs,
NpOOJIEMHBIX CUTYalUH s
obcyxaenus B kiacce [1o0yxnenue
y4amuxcs co0Ir01aTh Ha ypOKe
OOMICTTPHHATHIE HOPMBI TIOBE/ICHUS,
npaBuia OOLIEHUS CO CTAPIIUMHU
(memarornyeckuMu pabOTHUKAMU) U
CBEPCTHUKAMM, IPUHIUITBI Y4eOHOMH
JUCLUIUIMHBI U CAMOOPraHU3alHH.



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

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI 14
YpaBHEHUU

YpaBHeHuUs u

HEpaBEHCTBA. 16
HepasencrBa
OyHKIIUU 16

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

but6mmoreka [JOK
https://m.edso00.ru/7f419d08

NuunuupoBanue u noaaeprka
TPYIOBOH JESITEIIbHOCTU yUaILIUXCS

JleMoHCTpanus yJamumcs IpUMEpPOB
IPaKIaHCKOTO TTOBECHNUS,
MPOSIBJIICHUS TATPHOTH3MA Yepe3
1o700p COOTBETCTBYIOIIUX TEKCTOB
JUTS YTEHUS, 3a/1a4 JJIs1 pelIeHus,
poOJIEMHBIX CUTYAIHH /ISt
o0cyxeHus B kiacce [lo0yxnenue
ydarmxcsi coOoaTh Ha ypoKe
OOMICTIPHUHATHIE HOPMBI TIOBEACHUS,
npaBuiia OOLIEHUS CO CTAPIIUMHU
(Tmegarorn4ecKuMu pabOTHUKAMU) U
CBEPCTHUKAMH, IIPHHIUIIEI y4eOHON
JUCIATUTMHBI U CAMOOPTaHU3AIHH.
WMHunumrpoBaHue U MoiepiKKa
TPYAOBOM JESITEIHHOCTH yUAIIUXCS

JleMoHCTpanus y4amumcsi IpUMEpPOB
IpaXJaHCKOT'O TIOBEJICHHUS,
MIPOSIBJIEHUS TATPUOTHU3MA Yepe3
1oJ00p COOTBETCTBYIOIUX TEKCTOB
JUTSL 9TE€HUS, 3a]1a49 JJIsl peIIeHus,
NpOOJIEMHBIX CUTYallUH 715
o0cyxaenus B kiacce [1o0yxnenue
y4amuxcs co0Ir01aTh Ha ypOKe
OOMIECTTPHHSATHIE HOPMBI TIOBECHUS,
npaBuia OOLIEHHUS CO CTApPIIUMHU
(memarornyeckUMH pabOTHUKAMU) U
CBEPCTHUKAMHM, IPUHIUIBI YIeOHOMH
JTUCIUIUIMHBI U CAMOOPTraHU3alINH.
WMunnurpoBanue u NOoAepiKKa
TPYJOBOM AESITETbHOCTH yUaIIUXCS

JemoHcTpanust yqaumcs IpruMepoB
IPa’KJAHCKOTO MOBEJICHUS,



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

MPOSIBJICHUS TIATPHOTH3MA Yepe3
10100p COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9YTCHUS, 3a]1a4 JJIs1 PEIICHUs,
pOOJIEMHBIX CUTYaIUH s
obcyxnenus B kiacce [1o0yxnenue
y4amuxcst co0Ir01aTh Ha yPOKe
OOIICTIPUHSATHIC HOPMBI TIOBEICHUS,
npaBuiia OOLICHHUS CO CTAPIIUMU
(memarornueckuMu pabOTHUKAMHM) U
CBEPCTHUKAMH, TIPUHIIUITBI YIeOHOH
JCIUTUTMHBI 1 CAMOOPTaHU3aIHH.
NHnnmupoBanue u nMoanepxKka
TPYAOBOM JCSATEIBHOCTH yYaIuXCs

YucioBble
OCJIEIOBATEILHOCTH

15

bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

JeMoHCcTpanyst y4aumcs IpuMepoB
IPa)xTaHCKOTO TTOBEICHUS,
MIPOSIBJIICHUS TTATPHOTHU3MA Yepe3
moaA00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHHUS, 3a/1a4 JI7Is1 peIIeHHUs],
MPOOJIEMHBIX CUTYaIlUN JIst
oOcyxnenus B kinacce [loOyxnenue
ydamuxcs co0II01aTh Ha YPOKe
OOLIEPUHATHIE HOPMBI TIOBEICHHUS,
npaBuia OOUIEHUS CO CTAPLIMMHU
(memaroruueckuMu pabOTHUKAMU) U
CBEPCTHHUKAMH, IPUHITUITHI YIeOHOH
JTUCITUTLIMHBI U CAMOOPTaHU3alINH.
NuannuupoBanne u noaaeprka
TPYJOBOH AESITETbHOCTH yUAIIUXCS

[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aINsI 3HAaHUH

18

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

JleMOHCTpalust y9anmcst IpuMepoB
TPaKIAHCKOTO TTOBECHHS,
MIPOSIBIICHUS TATPUOTHU3MA Yepe3
moaA00p COOTBETCTBYIONIUX TEKCTOB
JUTSL YTSHHUS, 3a/1a4 JITIs1 peIICHHUS,
MPOOJIEMHBIX CUTYallUd JIst



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

obcyxnenus B kiacce [1o0yxnenue
y4yamuxcst co0Ir01aTh Ha yPOKe
OOIICTIPUHSATHIC HOPMBI TIOBEICHUS,
npaBuia OOLICHHUS CO CTAPIIUMHU
(memarornueckuMu pabOTHUKAMM) U
CBEPCTHUKAMH, IPUHIUITBI YI€OHOMH
JCIIATUTMHBI 1 CAMOOPTaHU3aIIHH.
NHnnmupoBanue 1 noanepxKKa
TPYAOBOM JCSITEIBHOCTH yUYaIIUXCS

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KonnyectBo
Ne i/ Tema ypoka 4acoB

Bcero
1 [ToHsiTHE parMOHAIILHOTO YUCIA 1
2 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YHCIIAMU, BBEJICHUE 1
3 Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMU YHCIIAMU, CJI0XKEHUE U BBIUUTaHHUE 1
4 Apudmernueckue NeiCTBHS ¢ palliOHAIBHBIMU YMCIIAMHU, YMHO)KEHHUE U JCTICHHUE 1
5) CraproBas quarHoctuyeckas pabora 1
6 Apudmernaeckue 1eiCTBHS ¢ palliOHAIBHBIMU YHMCIIAMHU Ha IpUMEpe OoJiee CIIOKHBIX peoOpa3oBaHMiA 1
7 CpaBHeHHE pallMOHATIBHBIX YHCE 1
8 YropsaounBaHue paluOHAIbHBIX YHCEI 1
9 CpaBHeHue, yIIOpSI0YMBAHUE PATMOHATBHBIX YHCEIT 1
10 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeIeM, ONpeIelIeHUE 1
11 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJIeM, OCHOBHbIE TOHATHUS 1
12 Crenens ¢ HaTypalbHBIM IIOKA3aTENEM, CBOMCTBA 1
13 CreneHb ¢ HaTypaJlbHBIM IIOKA3aTeIeM, UCII0JIb30BaHHE CBOWCTB 1
14 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesIeM, 3aKperieHHe IPU PelIeHUH 3a/1a4 1
15 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PeaTbHOM MPaKTHUKU 1
16 CamocrosiTenbHast paboTa Ha pellieHrne OCHOBHBIX 3aj1ad Ha IpoOu, MPOIIEHTHI U3 PeaIbHON MPaKTHUKU 1
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpOOU, MPOLIEHTHI U3 pealibHOM NMpaKkTUKKU Ha ocHoBe OI'D 1
18 Pemennie ocCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 PeaIbHOM MPAKTUKU 1
19 [Ipu3Haky AeMMMOCTH HaTypaJbHBIX YUCET 1
20 PaznoxxeHne Ha MHOKUTETN HATypaTbHBIX YUCEI 1
21 PeanbHble 3aBUCHMOCTH. 1
22 [Tpsimast 1 0OpaTHast IPOMOPLHUOHATILHOCTH 1
23 [Ipsimast 1 oOpaTHasi NPONOPLUUOHATIBLHOCTH. Pemenue 3aaau 1
24 Peanbubie 3aBucumoctH. [Ipsmast 1 o6paTHas IpONOPLUHOHATILHOCTH 1




25 Kontposbhas padota nmo teme "Panmonanpabie yuncia" 1
26 BykBeHHbIE BBIpaKEHUS 1
27 [Tepemennsbie. JlonmycTrMbIC 3HAYCHHS TIEPEMEHHBIX 1
28 DopMyIbl 1
29 DopMyIIBl, UCTIOJIb3yeMbI€ B OYKBEHHBIX BBIPKCHHSIX 1
30 [IpeoOpazoBanre OYKBEHHBIX BBIPAKECHUMN, PACKPHITHE CKOOOK U MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX 1
31 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKECHUI 1
32 PackpbiTre ckoOoK 1
33 [TpuBeneHne OTOOHBIX CIAracMbIX 1
34 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1
35 CBoliCTBa CTEIICHU C HATYPATBHBIM [TOKA3aTeJIeM IPHU YITPOIICHUH BBIPKESHUN 1
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM [TIOKa3aTeJIeM, CaMOCTOsITENIbHAs paboTa 1
37 MHoro4ieHsl, OCHOBHBIE ITOHITHS 1
38 MHOTro4JICHBI ITPU PEIICHUH 3a/1a4 1
39 CnoxeHrue MHOTO4JIEHOB 1
40 Brluntanue MHOTOUJIEHOB 1
41 YMHOXEHUE MHOTOWICHOB 1
42 CnoxxeHue, BBIYUTaHHUE, YMHOKEHHNE MHOTOWICHOB 1
43 DopMyIIBl COKPAMEHHOTO YMHOXKEHUS, KBAIAPAT Pa3HOCTH JBYX BBIPOKCHUH 1
44 @opMyJIBI COKPAIIEHHOTO YMHOXKEHUS, KBaIpaT CYMMBI IBYX BBIPAKECHUN 1
45 DopMyITBl COKPAMEHHOTO YMHOXKEHUS, PA3HOCTH KBAAPATOB JIBYX BBIPAKEHUIH 1
46 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS, KyO CYMMBI IBYX BBIpa)KEHUMN 1
47 DopMyJIbl COKPAEHHOTO YMHOXKEHHS 1
48 Pa3noskeHre MHOTOUJICHOB HA MHOXKUTEIN, BEBIHECEHUE O0IIEer0 MHOKUTES 33 CKOOKH 1
49 Pa3nosxeHre MHOTOUTICHOB HA MHOXKHUTENH, (POPMYITBI COKPAIIEHHOTO YMHOXKEHHUS 1
50 Pa3nosxeHre MHOTOUJICHOB HA MHOYKUTENN, KOMOMHUPOBAHHBIE TIPHUEMBI 1
51 Pa3nosxeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1
52 KonTtponbHas pabota no Teme "Anredpanyueckue BoIpaxeHus" 1
53 VYpaBHeHue, mpaBuiia IpeoOpa3oBaHus YpaBHEHUS, pABHOCHJIBHOCTh YPaBHEHUI 1




54

JIuneitHOE ypaBHEHHUE C OJHON NIEPEMEHHOM, PEIICHUE JIMHEHHBIX YPaBHEHUM

1
55 Pemenue nuHeHHbIX ypaBHEHUT 1
56 Pemenue nuHeHHBIX ypaBHEHUH, CIOCOOBI PEIICHUS 1
57 Pemrenue 3a1ad ¢ moMOIIbIO YpaBHCHUM 1
58 Pemenue 3amayu ¢ moMONIbI0 YpaBHEHUH, 3aKPETUICHHUE 1
59 Pemrenue 3a1au ¢ moMoIIbl0 YpaBHEHUM, CaMOCTOsITENIbHAs paboTa 1
60 Pemenwue 3aa4 ¢ momoInepio ypaBHeHU# 3 6anka 3amaanuii OI'D 1
61 JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 rpaduk 1
62 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 IpaduK, perieHue 3a1a4 1
63 Cucrema IByX JIMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMHU, OCHOBHBIC TIOHSITHS 1
64 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH € ABYMs [IEPEMEHHBIMU, BBIPAXKEHUE OJIHOM IEPEMEHHOMN Yepe3 IPYTyIo 1
65 Cuctema IByX JIMHEHHBIX YPAaBHEHHH C IBYMsl I€pEeMEHHBIMU 1
66 Cuctema 1ByX JIMHEHHBIX YPAaBHEHHH C IByMsI IEPEMEHHBIMU, CAMOCTOSATENbHAs paboTa 1
67 Pemenue cucrem ypaBHEHU 1
68 Pemrenue cucreM ypaBHEHUMN, METO/T TOACTAHOBKHU 1
69 Pemrenue cucreM ypaBHEHUN, METO/T CIIOKEHUS 1
70 Pemienue cuctem ypaBHEHHH, rpadruecKuii MeTos 1
71 Pemenue cucrem ypaBHEHHUI pa3HbIMH crioco0aMu 1
72 KonTponbHast padota no teme "JIunelinple ypaBHeHUs" 1
73 Koopaunara Touku Ha npsiMoit 1
74 YucnoBble TPOMEKYTKH 1
75 UucnoBble TPOMEKYTKH Ha KOOPAMHATHON MTPSIMOM 1
76 PaccrosiHre Mex1y IByMsl TOUKaMH KOOPAMHATHOM MpsSMO 1
77 PaccrosiHre Mex1y IByMsl TOUKaMH KOOPAMHATHOMN MPSIMOM, pelIeHue 3a/1a4 1
78 [IpsiMoyrosibHas cucTeMa KOOpIMHAT Ha MIIOCKOCTH, OCHOBHBIE TOHSATHS 1
79 [IpsiMoyrosibHas cucTeMa KOOpUHAT Ha MIOCKOCTH 1
80 [Tpumeps! rpaduKoB, 3a1aHHBIX (popMyTamMu 1
81 ITpumeps! rpaduKoB, 3a1aHHBIX (pOpMyTIaMH, PACCMOTPEHHE OCHOBHBIX BUI0B 1
82 [Tpumepsl rpadukoB, 3a1aHHBIX (OPMYIaMHU Ha TIPAKTUKE 1




83 [Tpumepsr rpadukoB, 3aaaHHBIX hopMmyaamMu U3 marepuanoB OI'D 1
84 Urenue rpadMKoB peaibHBIX 3aBUCUMOCTEH 1
85 Urenue rpadKoB peaibHbIX 3aBUCUMOCTEH U3 Pa3HBIX MPEIMETOB 1
86 [Tonsitue GyHKIIN 1
87 I'paduk Gyakmmm 1
88 CaoiicTBa pyHKINI 1
89 CpoiicTBa ¢pyHkuuii Ha rpaduke 1
90 Jlunelinas GyHKIUSA 1
91 Jluneiinas QpyHKIMS, ONPEICTICHNE U TOCTPOSHHE TpaduKa 1
92 [Toctpoenwne rpaduka TMHEHHON QyHKIIH 1
93 [Toctpoenue rpaduka TUHEHHON (QYHKIIUU, CAMOCTOSATEIbHAS paboTa 1
94 I'paduk pynkumn y =[x| 1
95 I'paduk ynkuuu y =[x|. [loaroroBka k KOHTPOJIBHOM paboTe 1
96 KonTponbnas pabota no Teme "Koopaunate! u rpaduxu. Oyaxiun" 1
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 Kiacca, 00001IeHne 3HaHu i 1
98 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca 7 Kiacca, 00001IeHrne 3HaHu i 1
99 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 Kiacca, 00001IeHrne 3HaHui 1
100 [ToBTOpEHNE OCHOBHBIX MOHATUIM U METOOB Kypca 7 Kiacca, 00001IeHne 3HAaHU I 1
101 Hrorosas koHTpOIbHAs paboTa 1
102 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kjacca, 00001eHne 3HaHUu ! 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KJIACC

KosmuectBo
Ne ni/m Tema ypoka 4acoB
Bcero
1 [ToBTOopenue «llenbie BepakeHUs» 1
2 [ToBTOpenue «CremneHp ¢ HaTypaJbHbIM [T0KA3aTEIEM» 1
3 [ToBTOpenue «PopMysbl COKPAIEHHOTO YMHOKEHHUSI 1
4 CrapToBas quarHoctuueckas paboTa 1
5 Anrebpanueckas 1poOb 1
6 JlonycTrMble 3HaYeHUS IEPEMEHHBIX, BXOJISAIINX B areOpanveckie BhIpasKeHUs 1
7 OcHoBHOE CBOMCTBO ayirebpandeckon qpoou 1
8 Coxkpatenue apobeit 1
9 [TpuBenenue apobeii k 001IEMy 3HAMEHATETIO 1
10 CrnoxxeHue 1 BBIYMTAHUE AJIreOpandeckux apooei 1
11 YMHOXEHUE U JeJIeHHe anreOpandeckux Apooeit 1
12 BosBenenue anredpandeckoit 1podu B CTENCHb 1
13 [Ipeobpa3zoBanue BeIpaxeHU, COEPKAIINX aaredpandeckue Apooun 1
14 VYrpolieHre 1 Hax0KIeHHE 3HAa4CHHI BBIPAKECHUN 1
15 KontponbHas padota o teme "Anredpanueckas 1poos" 1
16 CreneHs C 1eNbIM TOKa3aTelieM 1
17 CrannaprtHas 3anuch yncia. Pasmepbl 00bEKTOB OKPYXKAIOIIET0 MHpa (OT dJIEMEHTAPHBIX YaCTHUIL 0 1
KOCMHUYECKHX 00BEKTOB), JUIUTEIBHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MUPE
18 CBoiicTBa CTENEHH C IIEJIBIM IToKa3aTenaeM. Y MHOKEHHE CTENICHEN 1
19 CBoiicTBa CTENEHH C IIEIBIM IToKa3aTeieM.Bo3BeneHre CTENEHN B CTEEHD 1
20 CBoliCTBa CTEIICHU C IICJIBIM TTOKa3aTeleM. [{eneHue crenenei 1
21 CBolicTBa CTETEHH C IIeNIBIM MOKa3aTeneM. Y IPOIIeHUE BhIPaXKSHUN 1
22 CBoiicTBa cTeneHu ¢ 1enbIM nokazateneM. CamocrosTenbHast padoTa 1
23 [TonsTue pyHKINU 1
24 OO6nacTp onpeneneHusi © MHOXKECTBO 3HAUCHUH (pyHKIHH 1




25 CrniocoOnI 3a1anus GyHKIAN 1
26 I'paduk dysakmm 1
27 CgoiicTBa GyHKIIUH, UX OTOOpaKeHHE Ha Tpaduke 1
28 Urenue u moctpoeHue rpadukoB GyHKITAN 1
29 [Tpumeps! rpadgukoB GyHKIUH, OTpaKAIONTUX PeaTbHbIC MPOIECCHI 1
30 QDyHKIIUH, OMUCHIBAIONIUE MPSIMYIO B OOPATHYIO MPOIOPIHUOHAIBHBIE 3aBUCUMOCTH, UX TpapuKu 1
31 lunep6ona 1
32 I'unepOona. ['paduku KycouHBIX QyHKITUI 1
33 @yHKIMS Y = X* 1 €€ CBOICTBa 1
34 I'padux pynknum y = x> 1
35 OyHKImu Y =X4, Y = X3, y = [X] 1
36 Oyukiun Y =X?, Y = X3, Y = [x|; rpaduueckoe perieHne ypaBHeHUH U CUCTEM ypaBHEHUI 1
37 KBaaparHbIii KOpEHb U3 YUCIa 1
38 [TonsiTie 06 UppAIIMOHAILHOM YHCIIC 1
39 Jecatuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI 1
40 OTtpaboTKa HABBIKA IECATHUYHBIX MPUOIMKEHUH UPPALIMOHATIBHBIX YHCEI 1
41 JlelicTBUTENbHBIC YKCTIA 1
42 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
43 CpaBHeHuE 1eHCTBUTENBHBIX YUCENl HA KOOPAWHATHON MPsIMO 1
44 ApudmeTnueckuii KBaJpaTHbIH KOPEHb 1
45 VYpaBHeHue BUa X* = a 1
46 CaolicTBa apuMeTHyeCKUX KBaJAPaTHBIX KOpHEH 1
47 HaxoxxieHre 3HaueHu BbIpaKEeHUH,UCTIONb3Ys CBOMCTBA apU(PMETHUECKUX KOPHEH 1
48 [IpeoOpazoBaHue YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX KBAIpaTHbIE KOPHU 1
49 [IpeoOpa3oBaHue ETBIX BEIPAXKEHUH, COJIepKaIllMX KBaIpaTHbIe KOPHU 1
50 ToxecTBeHHbIe TPeoOpa30BaHUs BRIPAKEHHH, COepKaLMX KBAaJpaTHbIE KOPHH 1
51 [IpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX KBAIpaTHbIE KOPHU 1
52 KBanpaThslii TpéxuiieH 1
53 KBagpatserii Tpéxunen.Pemenne 3amau 1




54

Paznoxenue KBaJApaTHOI'O TpéaneHa Ha MHOXXHTCIN

1
55 PaznoxeHue KBapaTHOTro TpEXWIeHa HA MHOXKUTENU. PelieHre ypaBHeHUI 1
56 KontposbHas padora mo temam "KBanpaTtaeie kopau. Ctenenu. KBajgpaTHeiii TpexwieH" 1
57 KBaapatHoe ypaBHEHHE 1
58 HemnonHoe kBagpaTHOE ypaBHECHUE 1
59 Peuienne HENMOMHBIX KBaJAPATHBIX YPABHEHUN 1
60 dopmyiia KOpHEH KBaIpaTHOTO YpaBHEHHS 1
61 Penienne momHBIX KBaAPaTHBIX YPaBHEHUH,HCIIONB3YsI (HOPMYJIIBI KOPHEH KBAIPaTHBIX ypaBHEHUH 1
62 dopmyna KOpHEH KBaJIpaTHOTO ypaBHeHUs. Pemenue 3aqa4q 1
63 Teopema Buera 1
64 Teopema Buera. Pemenue 3amau 1
65 Pemenune ypaBHeHMI, CBOASIINXCS K KBaJPATHBIM 1
66 Penienue ypaBHeHUi, cBoIAIIMXCS K KBaipaTHbIM.CaMocTosITeNnbHas paboTa 1
67 [Tpocreiimue ApoOHO-palMOHAILHBIE YPABHEHUS 1
68 Pentenue npocreiimux ApoOHO-pallMOHATIBHBIX YPAaBHEHUH 1
69 Penienne TeKCTOBBIX 3a/1a4 C MOMOIIbIO KBaIPATHBIX YPaBHEHUH 1
70 Penienne reoMeTpruyeckux 3a/1a4 ¢ HOMOIIBIO KBAJPAaTHBIX YpaBHEHUN 1
71 KonTponsHas pabora no teme "KBanparusle ypaBHeHuUs" 1
72 JInHeliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU 1
73 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €T0 TpapUK 1
74 JluneitHOe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU, €0 rpapuK, IpUMEphl PELIEHUS] YPaBHEHHH B LIEIbIX YnCIax 1
75 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JBYMS IEPEMEHHBIMU 1
76 Penienue cuctem JBYX JIMHEHHBIX ypaBHEHUH ¢ ABYMs iepeMeHHbIMU. Crioco0 Mo ICTAaHOBKU 1
77 Pemienue cuctem JBYX JIMHEHHBIX YpaBHEHUH C IBYMs NEPEMEHHBIMH 1
78 [Tpumeps! perieHus: CUCTEM HENMHEHHBIX YPaBHEHHUH ¢ IByMs IEpEMEHHBIMHU 1
79 Perienus cucteM HeMMHEHHBIX YpaBHEHUH ¢ IByMs epeMeHHbIMH. Croco0 Mo iCTaHOBKH 1
80 I'padmueckas uHTEpHIpeTalUs YpaBHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPaBHEHUH ¢ ABYMS 1

NIepEMEHHBIMH

81 Pemenne ypaBHEeHHs C IByMsI IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMs IIEpEMEHHBIMU 1




rpaguIecKuM crocooom

82 Perienue TeKCTOBBIX 3aJjau HA JABM)KEHUE C IIOMOLIbIO CUCTEM YpaBHEHUH 1
83 Penienue TeKCTOBBIX 3aJjay Ha CIUIABBI U CMECHU C MIOMOUIbIO CUCTEM ypaBHEHUH 1
84 Pemenne TeKCTOBBIX 3a71a4 C MTOMOIIBIO CUCTEM YPaBHCHHI 1
85 YuciioBbie HEPABEHCTBA 1
86 UmncaoBble HEPABEHCTBA U UX CBOWCTBA 1
87 HepaBeHcTBO ¢ 01HO# mepeMeHHON 1
88 JluHeliHbIE HEPABEHCTBA C OJHOM MEPEMEHHOMN 1
89 JluHeliHbIe HEPABEHCTBA C OJIHOM NMEPEeMEHHON M UX pPeIICHHE 1
90 Pemienne MuHEHHBIX HEPABEHCTB C OJHON IepeMEeHHON 1
91 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM 1
92 CucTembl TUHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOU U UX PELIEHUE 1
93 Penienue cucrem TMHEHHBIX HEPABEHCTB C OJIHOM NepeMEHHOM 1
94 N3o0pakeHue penieHus JUHEHHOTO HEPABEHCTBA Ha YMCIIOBOW MPAMO 1
95 N300pakeHne pelieHns CUCTEM JIMHEHHBIX HEpaBEHCTB Ha YUCIOBOM MpsMOH 1
96 KonrtponbHas padora no remam "HepaBeHctBa. Cuctembl ypaBHEeHHH" 1
97 '1'_[0BTOpeHI/Ie OCHOBHBIX OHATHUI U METO/I0B KypcoB 7 U 8 Ki1accoB, 00001IeHNe 3HaHU TI0 TeMe 1
Anrebpanueckast 1poOb"
98 HOBToPeHHe OCHOBHBIX OHATHUI U METO/I0B KypcoB 7 1 8 kiaccoB, 000011IeHre 3Hanuii mo teme "KBaapaTHble 1
KOpHHU
99 HOBTOpeHI/f'e OCHOBHBIX IIOHSITUH U METOJIOB KypcoB 7 U § Ki1accoB, 00o01ienre 3Hanuii no reme "KaapaTHbie 1
ypaBHEHHS
100 [ToBTOpEHHE OCHOBHBIX MOHATHHA U METOJIOB KYpcoB 7 U § KilaccoB, 00001eHue 3HaHui no reme "HepaBencrna" 1
101 Wroroast KOHTpoJIbHAS paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHSATUI 1 METOJIOB KypcoB 7 U 8 KilaccoB, 000011IeHNe 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

KoaunuyecrBo
Ne ni/m Tema ypoka 4acoB

Bcero
1 ParmonanbHble 4ncia, MppaluoHaIbHBIE YUCIIA, KOHEUYHbIE U OECKOHEUHBIE TECITUYHBIE TpoOU 1
2 MHOXeCTBO JICHCTBUTENBHBIX YUCEIT; IeHCTBUTEIbHBIC YHCIIa KaK OECKOHEUHBIE IECTUYHBIE IPOOH 1
3 B3aumno OZAHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM NEHCTBUTENBHBIX YMCEN U MHOKECTBOM TOUYEK 1

KOOPJAMHATHOU NPSAMOM

4 CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apUPMETUIECKHE ACUCTBUS C ACHCTBUTEILHBIMU YUCIAMH 1
5) [TpubnmxEHHOE 3HAYCHNE BEIMIUHBI, TOYHOCTH MPHOITIKSHHS 1
6 OxpyriieHne Jncesn 1
7 OKpyTJIeHHE YHCEN 1
8 [Ipukuaka v OLIEHKa pe3yJIbTaTOB BHIYMCIICHUI 1
9 [Ipuknika v OLIeHKa pe3yJIbTaTOB BEIYMCICHUN 1
10 JInneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM 1
11 JInneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM 1
12 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASIIUXCS K KBaIpaTHBIM 1
13 KBanpaTtHoe ypaBHeHue. PelieHue ypaBHEHHH, CBOASIIMXCSI K KBaPAaTHBIM 1
14 bukBanpaTHble ypaBHEHUS 1
15 bukBanpaTHble ypaBHEHUs 1
16 [Ipumepsl perieHns: ypaBHEHHUN TPETbEe U YETBEPTOU CTEIIEHEN Pa3I0KEHHEM Ha MHOKUTEIN 1
17 [IpuMmepsl perieHns: ypaBHEHUN TPETbeW U YETBEPTOU CTEIICHEN pa3IOKEHUEM Ha MHOKHATEIN 1
18 Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN 1
19 Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUN 1
20 Pemenne TeKCTOBBIX 3a7a9 alNreOpandecKuM METOI0M 1
21 Perienue TeKCTOBBIX 3a/1au aJire0pandeckuM METOIOM 1
22 Perienue TeKCTOBBIX 3a]1au aJlreOpandeckuM METOJIOM 1
23 KontposnbHas pabota o Teme "YpaBHEHUS ¢ 0JTHON NepeMeHHOI" 1
24 YpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU H €ro rpaduk 1




25 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMH U €T0 Tpadux 1
26 Cucrema IByX JIMHEHHBIX YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U €€ pelieHne 1
27 Cucrema IByX JIMHEHHBIX YpaBHEHHH € IByMsI IEPEMEHHBIMU U €€ pelieHue 1
28 Cucrema IByX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMU U €€ pelieHue 1
29 Cuctema IByX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMU U €€ pelieHue 1
30 Pewrenne cucreM IByX YpaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a APYro€ — BTOPOM CTENEHU 1
31 Pewrenne cucreM AByX YpaBHEHHM, OAHO U3 KOTOPBIX JIMHEHHOE, a IPYrOo€ — BTOPOM CTEIIECHU 1
32 Pemrenne cucreM nByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a IPyroe — BTOPOM CTENEHU 1
33 Pemrenne cucreM nByX ypaBHEHHH, OAHO U3 KOTOPBIX JIMHENHOE, a IPYrOo€ — BTOPOM CTENEHU 1
34 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU 1
35 Pemennie TeKCTOBBIX 33129 areOpandeckum crocodom 1
36 Pemrenre TekCTOBBIX 3a7a4 anreOpandecKuM CriocoooM 1
37 KonTponbnas pabota no teme "Cucremsl ypaBHeHUR" 1
38 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1
39 UYuncnoBble HEPABEHCTBA U UX CBOMCTBA 1
40 JInHelHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILICHUE 1
41 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILICHUE 1
42 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
43 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pellleHue 1
44 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pellleHue 1
45 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM U UX pelIeHne 1
46 KBagpaTHble HEPAaBEHCTBA U UX pEILLIEHUE 1
47 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
48 KBaznpaTHble HEPaBEHCTBA U UX PELLICHUE 1
49 KBaznpaTHble HEPaBEHCTBA U X PELLIEHUE 1
50 KBaznpaTHble HEpAaBEHCTBA U X PELLIEHUE 1
51 I'paduueckast MHTEpIIPETAIUs] HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU 1
52 I'paduueckas MHTEpIIpEeTAIUs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU 1
53 Kontponbnas padota mo Teme "HepaBencrna" 1




54

KBanpatuunas ¢ynkius, e€ rpaduk u cBoiCTBa

1
55 KBagparnunas ynkims, e€ rpaduk U CBOMCTBA 1
56 KBagparnunas ynkims, e€ rpaduk U CBOMCTBA 1
57 [Tapa6oma, KoOpAMHATHI BEPIIUHBI TapabO0Ibl, 0Ch CAMMETPHH MapadoIIbl 1
58 [Tapa6omna, KoopAMHATHI BEPIIMHBI TapadoIIbl, 0OCh CHMMETPHH HapadoJIbl 1
59 [Tapaboia, KOOPAMHATHI BEPIITHHBI TAPa0OIIbI, 0OCh CHMMETPHH MapadoIIbl 1
60 [Tapaboia, KOOPAMHATHI BEPIIMHBI TAPa0OIIbI, 0OCh CHMMETPHH MapadoIIbl 1
61 [Tapabosa, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, 0OCb CAMMETPHH NTapadOIIbI 1
62 [Tapabosa, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, 0Ch CHMMETPHH Mapad0IIbI 1
63 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1
64 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x] 1
65 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
67 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduxu pynkmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x| 1
69 KonTtposnbHas padora o Teme "®ynkuun" 1
70 IToHsATHE YNCIOBOH MOCHENOBATEILHOCTH 1
71 3ajaHue mocaea0BaTeIbHOCTH PEKYPPEHTHON (HOpMYIoit 1 popMyIioi N-TO WieHa 1
72 Apudmerrueckas U reoMeTpuyecKasi Iporpeccuu 1
73 Apudmernueckas U reoMeTpuyecKasi Iporpeccuu 1
74 ®opmyJbl N-To wieHa apuPpMETHUECKON U T€OMETPUUECKON IPOrPeCcCHii, CyMMBbI IEPBBIX N WIEHOB 1
75 ®opmyIbl N-To WwieHa apuPpMETHUECKON 1 TeOMETPHUUECKON IPOrpecCcHii, CyMMbI IEPBBIX N YWIEHOB 1
76 ®opmyiiel N-To YieHa apuPMETHIECKON U TeOMETPUUYECKON IPOTrpeccuii, CyMMBI ITEPBBIX N YICHOB 1
77 ®opmyiiel N-To YieHa apuPpMeTHIECKON U TeOMETPUUYECKON IPOTrpeccuii, CyMMBI IEPBBIX N YICHOB 1
78 ®opmyiiel N-To 4ieHa apuPpMeTHIECKON U TeOMETPUUECKON IPOTrpeccuii, CyMMBI NTEPBBIX N YJICHOB 1
79 N300pakeHue 4wieHOB apu(PMETHIECKON U TeOMETPUUYECKON MPOTpeccuii TOUKaMU Ha KOOPAMHATHOMN TJIOCKOCTH 1
80 N300pakeHue 4wieHOB apu(PMETHUIECKON U TeOMETPUUYECKON MPOrpeccuii TOUKaMu Ha KOOPAWHATHOM MIIOCKOCTH 1
81 JInHeWHbIN U SKCIIOHEHIIMATBHBIN pOCT 1
82 Cno>xHbI€ TTPOIICHTHI 1




83 Cno>kHbIC TTPOIICHTHI 1
84 KontponbHas padota nmo teme "HucnoBsie mocie10BaTeabHOCTH" 1
85 [ToBTOpeHue, 0000IIeHNE U CHCTEeMaTH3aNus 3HaHUil. 3anKch, CpaBHEHHE, TEHCTBUS C ICHCTBUTEIBHBIMU YUCIIAMH, 1
YHCIIOBas IpsMast
86 [ToBTOpenue, 0000IIeHNE U cucTeMaTH3aus 3HaHui. [IpoIeHTbI, OTHOIIEHHS, TPOIOPLIUU 1
87 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. OKpyrieHue, IpuoIMKeHue, OIIeHKa 1
88 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HaHUH. Pemenrne TeKCTOBBIX 3a71a4 apu(METHIECKUM CIIOCOOOM 1
89 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMs 3HaHWH. PellieHre TeKCTOBBIX 3a/1a4 apu(PMETHICCKUM CITOCOOOM 1
90 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMs 3HaHUH. Pemenre TeKCTOBBIX 3a71a4 apu(METHIECKUM CIIOCOOOM 1
91 [ToBTOpeHue, 0000IeHNE U cucTeMaTH3anus 3HaHuil. [IpeoOpa3oBanue anredpandeckux BEIPaKCHUH, JOMYCTUMBIC 1
3HAYCHUS
92 [ToBTOpenue, o6o0mIeHNe u cucreMaTu3anus 3HaHuil. [IpeoOpasoBanue anredpandecKux BbIPAXKEHUH, TOIMTyCTUMBIE 1
3HAYCHHS
93 [ToBTOpeHue, 0000IeHNe U cucTeMaTH3anus 3HaHuil. [IpeoOpa3oBanue anredpandeckux BEIPaKCHUH, JOMYCTUMBIC 1
3HAYCHUS
94 IToBTOpenue, o0o0mIeHne U cucremaTu3anus 3Hanuil. [IpeoOpasoBanue anredpanueckux BbIpaXKEHUH, JOMyCTUMbIE 1
3HAYCHUS
95 [ToBTOpEeHue, 060061IeHNE U cucTeMaTH3alus 3HaHui. DyHKINMU: TOCTPOEHUE, CBOMCTBA U3YUYEHHBIX (QYHKIIUH 1
96 [ToBTOpeHue, 060061IeHNE U cucTeMaTH3ausl 3HaHui. DyHKIKU: TOCTPOEHUE, CBOWCTBA U3YUYEHHBIX (QYHKIIUI 1
97 [ToBTOpeHue, 060061IeHNE U cucTeMaTH3alus 3HaHui. DyHKIMU: TOCTPOEHUE, CBOWCTBA U3YUYEHHBIX (QYHKIIUH 1
98 [ToBTOpeHue, 060061IeHNe U cucTeMaTH3alus 3HaHui. DYHKIMU: TOCTPOEHUE, CBOWCTBA U3YUYEHHBIX (QYHKIIMNA 1
99 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. ['padguueckoe pelieHre ypaBHEHUH U X CUCTEM 1
100 IToBTOpenue, 0000IIeHNE U cucTeMaTH3anus 3HaHuil. ['paduueckoe peleHre ypaBHEHUH U X CUCTEM 1
101 HToroasi KOHTpOJIbHAS paboTa 1
102 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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