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IHOACHHUTEJIBHASA 3ATINCKA

AnreOpa SIBISICTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIETO OOpa3oBaHUS: OHA
o0ecrneurBaeT U3y4eHUe IPYTUx AUCIUILINH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK M TYMAaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JJIsi MPOAOIDKEHHUSI 00pa30BaHUs U B MOBCEAHEBHON KU3HU.
PazButne y oOyd4arommxcsi Hay4HBIX MPEACTABICHUA O TPOUCXOKICHHUH U CYHTHOCTH
anreOpandyecknx aOCTpakuui, crnocobe OTpaKeHUs MaTeMaTHYeCKOW HayKoW SBICHUM U
MPOIIECCOB B TPHUPOJE W OOIIECTBE, POIM MAaTeMaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU M B TPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS U Ka4yeCTB
MBIIUICHHSI, HEOOXOAUMBIX NJIsl ajanTaldd B COBpEMEHHOM HH(poBoM obmiectBe. M3yueHue
anreOpsl obecrieunBaeT pa3BUTHE YMEHHs HaONI0AaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHMYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBaTb CBOU
JEHCTBUS U BBIBOBI, (OPMYIHPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIINUICHUS OOYyYaIOUIMXCS: OHM HCIONBb3YIOT JEAYKTHUBHBIE U
MHIYKTHBHBIE PACCYXJIEHUs, 0000IIEeHHEe M KOHKPETH3alWio, a0CTparupoBaHHE M aHAJIOTHIO.
OOyuenue anreOpe mpenanonaraeT 3HAYUTEIBHBI OOBEM CAMOCTOSATEIBLHON JESTEIHHOCTH
OOydJaromIuxcsi, TIO3TOMY CaMOCTOSITENIFHOE pelIeHHE 3a1ad  sBJSIETCS — pealn3aluei
JeSITeIbHOCTHOTO IPUHIUIIA O0YYEeHHUS.

B ctpyktype mnporpammbl yueOHOTO Kypca «AmreOpa» 11 OCHOBHOTO OOIIETO
00pa3oBaHMs OCHOBHOE MECTO 3aHHUMAIOT COJEp’KaTelbHO-METOAMYECKUE JUHUM: «Uuciaa u
BBIUUCTICHUS, «AJreOpandeckue BBIPAKEHUA», «YPABHEHUS U HEPaBEHCTBa», «DYHKIIH».
Kaxas u3 3TuX conepKarelbHO-METOANYECKUX JIMHUN Pa3BUBACTCS HA MPOTHKECHUU TPEX JIET
U3y4YCHHS Kypca, B3aMMOJICHCTBYs C IPYTMMH €ro JUHHUSIMU. B Xozme u3ydyeHus ydeOHOro Kypca
00y4JaronIMMCs IPUXOIAUTCS JIOTHIECKH PACCYKIaTh, HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3TUM B IporpamMmy y4eOHOTO Kypca «Anre0pay BKIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTUKHU, MpPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3lelax MaTeMaTH4ecKoro oOpa3zoBaHUs U
CHOCOOCTBYIOUIME OBJAJCHUI0O OOYYaIOIIMMHUCA OCHOB YHHBEPCAIBHOIO MaTeMaTH4ecKOTO
a3bika. CozeprkaTeIbHON U CTPYKTYPHOM OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» sBiseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUU «Yucia U BBIYUCICHUS» CIYXKUT OCHOBOM Uil JalibHEHILIErO
U3yYCHHsS] MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOyYalOIIMXCA JIOTHYECKOTO MBIILICHHUS,
(OpPMHPOBAaHUIO YMEHHS TOJIH30BAaThCA AITOPUTMAMH, & TAKXKE MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOIMMBIX ISl MOBCEIHEBHOHN XHM3HH. Pa3BUTHE MOHATHA O 4YWCIIE HA YPOBHE
OCHOBHOTO 00111ero 00pa30BaHUs CBA3aHO C PAMOHAJILHBIMU U HPPAIMOHATIBHBIMU YHCIAMHU,
dhopMHpOBaHUEM TPEICTABICHUN O JACHCTBUTEIHLHOM YHCIIC. 3aBEpIICHUE OCBOCHHS UYHCIOBOU
JTUHUH OTHECEHO K CpelHeMY 001IeMy 00pa30BaHUIo.

Conepxanue JAByX anreOpanyeckKux JHUHUH — «AnreOpandeckue BBIPAKEHUS» H
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIINXCS MATEMAaTHYECKOTO
ammapara, HeoOXOIUMOTO ISl PEIISHUS 3a7ad MaTeMaTUKH, CMEXHBIX MPEAMETOB U MPAKTHKO-
OpUEHTHpPOBaHHBIX 3ahad. Ha ypoBHe ocHOBHOro oOuiero oOpa3oBaHusi yuyeOHBIH MaTepua
TPYIITUPYETCS. BOKPYT PpAIMOHAIBHBIX BBIpOKEHHWHA. AJredpa JeMOHCTpPHpYET 3HAYCHUE
MaTeMaTHUKU KaK SI3bIKa JUIsl MIOCTPOCHUS MAaTEMaTUYECKUX MOJENIeH, OMHCAHMS MPOIECCOB U
SIBJICHWI peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKXKe JajbHEWIee pa3BUTHE
QITOPUTMHUYECKOTO  MBIIUICHUs, HEOOXOAMMOro, B YacTHOCTH, JUJIsI OCBOEHHUS Kypca
WHGOPMATHKH, W OBJIAJCHUE HaBbIKAMH JCIYKTHUBHBIX paccyxnaeHuil. IIpeoOpazoBanue



CHUMBOJIBHBIX (DOpM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPYECTRY.

Conepxxanne  (yHKIIMOHANbHO-TpaUYeCKOW  JTUHWHM  HAICJICHO Ha  MOJNyYeHUe
00yJaroImuMHuCs 3HaHUHA 0 QYHKIHUSIX KaK BaKHEHIIIEH MaTeMaTudeCKON MOJICTTH JJIsI ONTMCAHUS U
WCCIIEIOBAHMS PAa3HOOOpPA3HBIX TPOILECCOB W SIBICHWA B Tpupome W oOmiectBe. M3ydeHue
MaTepuansa CHoCOOCTBYET PAa3BUTHIO Yy OOYYalOIIUXCS YMEHHUS HCIIONb30BaTh pa3iHuHbIC
BBIPA3UTENbHBIE CPENICTBA SI3bIKA MATEMaTHKU — CIIOBECHBIE, CUMBOJIMYECKHE, TpaduvecKue,
BHOCHUT BKJIaJl B JOPMHUPOBAHKE MIPEICTABICHUN O POJIM MAaTeMaTHUKU B PA3BUTUU ITUBUIIA3AINH
U KYJITBTYPHI.

CormnnacHo yueOHOMY IUTaHy B 7-9 Kitaccax usydaercst yueOHbIN Kypc « Aiaredpay, KOTOpbIil
BKJIIOUAET CIENYIOIIME OCHOBHBIC pa3leNbl comepkaHus: «Yucina W BBIYMCICHUS,
«Anredpanyeckue BHIPAKEHUS», « YPAaBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

[Ha usydyenue yueOHoro kypca «Anredpa» orsoautcsa 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Henento), B 8 kimacce — 102 yaca (3 vaca B Hexenmo), B 9 kimacce — 102 gaca (3 yaca B

HEENo).|



COILEPKAHUE OBYUYEHMUSA
7 KJIACC

Yucna ¥ BbIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M JECSITUYHBIE, MEPEXOA OT OJHOW (QopMbl 3amucu apodei K
npyroii. [ToHsiTue panMoHaNbHOIO YMCIIA, 3aMUCh, CPABHEHUE, YIOPAJOUMBAHUE PAIlMOHATBHBIX
gyucen. ApudmMernueckue AeHCTBUS ¢ pallMOHAIBHBIMU yuciaaMu. Perienue 3amau U3 peanbHOM
IIPAKTUKU HA 4acTH, HA APOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpe/eeHne, NMpeoOdpa3oBaHUe BhIpAKEHUN Ha
OCHOBE ONpe/AEICHHUs, 3aMUCh OONBIIMX yucel. [IpoueHTsl, 3anuch NPOLEHTOB B BUAE APOOU U
IpoOu B BHUJE MPOLEHTOB. TpyU OCHOBHBIE 33/a4M Ha MPOLEHTHI, PELIEHUE 3aJad U3 peajbHOU
IIPAKTHUKHU.

[IprumeHeHne MpU3HAKOB JEIMMOCTH, Pa3oKEeHHE Ha MHOXKHUTENU HATypalbHBIX YHCE.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast U oOpaTHas IPONOPLUUOHATBHOCTH.

AJireOpanvecKue BbIpasKeHUs

IlepemMeHHBIE, YHCIOBOE 3HAUEHUE BBIPAKCHUS C MEPEMEHHOW. JlomycTHMble 3HaYEHUS
nepeMeHHbIX. IIpefcTaBieHne 3aBUCMMOCTH MEXJy BEIMYMHAMH B BUAe (GOpMyIbL.
Beruucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPKEHHM, TOXKJIECTBEHHO paBHbIE
BBIp)XEHUS, TIPaBUJIa MPEOOPA30BaHUS CYMM M TPOM3BENCHH, MpaBHia PACKPBITUS CKOOOK U
IIPUBEIEHUS OJOOHBIX ClIaracMblX.

CBOMCTBA CTENEHM C HATYpPaJIbHBIM IIOKA3aTEIEM.

OnHounensl U MHorowieHsl. Crenenb MHoroujaeHa. CioxeHue, BBIYUTaHHE, YMHOXKECHHE
MHOTOWwIeHOB. DOpMysbl COKPAIIEHHOTO YMHOMKEHHS: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyia pa3sHOCTH KBaaparoB. Pa3okeHne MHOrO4JI€HOB HA MHOXKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUs, IpaBuiIa NpeoOpa3oBaHUs ypaBHEHHUs, paBHOCUIBHOCTD
YpPaBHEHUH.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEH JIMHEHHOIO YPaBHEHWS,
penieHue JIMHEWHBIX ypaBHeHMM. COCTaBlI€HHE YpPAaBHEHMM MO YCIOBHIO 3a1add. Pemenue
TEKCTOBBIX 33/1a4 C TOMOIIbIO YPaBHEHHH.

JluneliHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH U ero rpaguk. Cuctema JIBYX JMHEHHBIX
yYpaBHEHMH ¢ JBYMs IlepeMEeHHbIMH. PerieHue cucrteM ypaBHEHUH CHOCOOOM IOJCTAHOBKHU.
[Iprmepsl perieHns TEKCTOBBIX 3a/1a4 C TIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUUH

Koopaunara toukum Ha mnpsmol. UucCiIOBBIE NPOMEXYTKU. PaccTosHue Mexay AByMs
TOYKAMH KOOPAMHATHOU NPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca U OpAMHATAa TOYKH Ha
KoOpauHaTHOM mockocTu. [Ipumepsl rpaduxoB, 3amaHHbIX ¢opmynamu. YUteHue rpadukos
peanbHbIX 3aBucuMocTed. I[lonstue ¢ynknun. Ipaduk Pyakmum. CpoiicTBa (YHKITUH.
Jlunetinas ¢ynknus, e€ rpaduk. ['paduk dynkuun y = [x|. ['paduueckoe pernieHue TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHU.

8 KJIACC

Yucaa ¥ BBIYHCIECHUS



KBanmparueiii xoperp u3 uucna. I[loHstue o0 wupparuoHanbHOM uucie. JlecsaTudHbie
MPUOTMKEHUST UPPALIMOHANBHBIX uncesl. CBOWCTBAa apu(PMETHUECKUX KBAJIPaTHBIX KOPHEW U UX
MPUMEHEHUE K MpeoOpa30BaHHUIO YHCIOBBIX BBIPAKEHUN U BBIUMCICHHSM. [|eHCTBUTENbHBIC
YHpcla.

CrermneHb ¢ LeTBIM MOKa3aTesieM 1 €€ cBorcTBa. CTaHmapTHas 3alKUCh YUCa.

AnreOpandeckre BhIpaXeHUIAJIreOpandecKue BbIpaskeHust

KBaaparHsbiil TpéxuneH, pa3iokeHne KBAJIPaTHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckass apo6b. OcHOBHOE CBOMCTBO anredOpanyeckoid npodu. CroxeHue,
BBIYMTAaHUE, YMHOXKCHHE, JICJICHHE anreOpandeckux ApobOed. PammoHanbHBIC BBIPOKEHUS H UX
npeoOpa3oBaHueE.

VYpaBHEeHUS U HEPABEHCTBAYPABHEHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, ¢dopMmylia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM, cBoOASIIMXCS K JUHEHHBIM M KBajpaTHbIM. [Ipocteiimue apobHO-
palMoOHaIbHBIE YPABHEHUS.

I'paduyeckas wHTEpHIpeTallvs YpaBHEHUH C JBYMS TIEPEMEHHBIMU W CHUCTEM JIMHEHHBIX
YpaBHEHUN C JByMsl NepeMEeHHbIMH. [Ipumepsl pelieHus: CUCTEM HEJIMHEWHBIX YpPaBHEHUN C
JIByMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anredpanvdeckum CrocoooMm.

UucnoBble HepaBEeHCTBA W HUX CBoiicTBa. HepaBeHCTBO ¢ OAHON TEpEMEHHOIA.
PaBHOCMIIBHOCTH HepaBeHCTB. JIWHEWHbIE HEpaBEeHCTBA C OJHOM mnepeMeHHOU. Cucrembl
JINHEVHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

OyHKIMN DYHKIUH

[Tonstre ¢pynkuuu. OONacTh OMpeAeNeHUs] U MHOXKECTBO 3HaueHUN QyHKUIUU. CrocoObl
3a1aHust QYHKITHH.

I'padpuk ¢ynkuuu. Urenue cBoiictB QyHkiuu mo e€ rpaduxy. Ilpumepsl rpapukos
(GYHKIHIA, OTPaXKAFOIIUX PeaTbHbIC IPOIECCHI.

OYHKIMH, OMHUCHIBAIONIUE TPSIMYI0O B OOpaTHYIO MPOMOPIIMOHATBHBIC 3aBUCUMOCTH, UX
rpaukn. Oynxmn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pelenne ypaBHEHHH 1 CHCTEM
YpPaBHEHUM.

9 KJIACC

Yucia 1 BBIYMCTICHUS

ParyonanbHble ynciia, UppalMOHAIbHBIC YKCIIA, KOHEUHbIE U OECKOHEYHBIE AECSITUYHBIC
apoOu. MHOXECTBO JEeMCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE YHCIA KaK OECKOHEYHbIe
AecsaTU4yHble  ApoOu. B3aMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEACTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE ACUCTBUTEIBHBIX YHCEN, apu(pMETHYECKUE ACUCTBHUS C JCHCTBUTEIHHBIMH
YUCJIAMH.

Pa3mepnl 00BEKTOB OKPYXKAIOIIETO MUPA, JUIUTEIBHOCTD MIPOLECCOB B OKPYKAIOILEM MUPE.

[TpubnmxEHHOE 3HAau€HHE BEIMYMHBI, TOYHOCTh NpUOMMKeHHd. OKpymieHHe 4YHCel.
[Ipukuaka v OlleHKa Pe3y/IbTaTOB BHIYUCICHUH.

YpaBHeHNS U HEPABEHCTBA

JInneitHoe ypaBHeHue. Penenue ypaBHEHUM, CBOAALIMXCS K JINHEHHBIM.



KBanparHoe ypaBHeHue. PelieHue ypaBHEHMi, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepbl pelleHHs ypaBHEHUMH TPETbEH M YETBEPTOM CTEIEHEH
Pa3IOKEHUEM HA MHOXKHUTEIIH.

Pemenue JTPOOHO-pAITMOHATBHBIX ypaBHEHUH. Pemenne TEKCTOBBIX 3a1a4
anredpandecKuM METOJIOM.

VYpaBHeHHE C JOBYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cucrem IByX JIHMHEHHBIX
YpaBHEHHI € JByMs IepeMEHHBbIMU. PerieHue cucreM IBYX YpPaBHEHUH, OZHO M3 KOTOPBIX
JMHEWHHOe, a JIpyroe — BTOPOM cTeneHH. [ paduueckas WHTEpHpETaMsl CUCTEMbl YPaBHEHUH C
JBYMS IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a/1a4 areOpanyeckuM crocoOoMm.

UuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne NUHENHBIX HEPABEHCTB C OJHOM MEpeMEHHOW. PermieHue cucTeM JHMHEHHBIX
HEpaBeHCTB ¢ OfHOW mnepeMeHHOU. KBanmparHeie HepaBeHcTBa. [paduueckas uHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU.

OyHKIMU DYHKIUHA

KBangparnunast ¢ynkumsa, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIUHATHI BEPLIMHBI
napabosibl, 0Cb CHMMETPHUH NapadoIIbl.

Ipaduku Gynxmmii: y = kx, y =kx + b, y =k/x, y =x3, y = VX, y = [x| , ¥ HX CBOHCTBa.

Yucnossle noCaen0BaTeNbHOCTH YHCI0BBIE NOC/IE0BATEIbHOCTH H IPOTPeCcCHH

ITonsiTe 4KMCIOBON MOCIENOBATEILHOCTH. 3aJJaHUE OCIIEAOBATEILHOCTU PEKYPPEHTHON
dbopmymnoii u GopMysoi #-TO YiIeHa.

Apudmernueckass W reoMeTpuyeckas — mporpeccur.  DPopMynsl  n-TO  UJIeHA
apu(pMETUYECKON U TEOMETPHUYECKOM MPOrpeccuii, CyMMBbI IEPBBIX # YICHOB.

N300paxeHne 4ieHOB apU(PMETHUECKOM M TeOMETPUUYECKOM IMporpeccuid TOYKaMHM Ha
KOOPJIMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIIOHEHIMAIbHBIN pocT. CI0KHbBIE POLIEHTHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOGHHUS MPOrpaMMbl ydeOHOro Kypca «AunreOpa»
XapaKTepU3YyIOTCS:

1) naTrpuoTH4ecKoe BOCIIUTAHHUE:

IIPOSIBJICHMEM MHTEpPECa K INPOIUIOMY W HACTOALIEMY POCCHIICKOM MaTEMAaTUKH,
LEHHOCTHBIM OTHOLICHHEM K JOCTHKEHUSIM POCCHHUCKMX MATEMATHKOB M POCCUUCKOU
MaTEeMaTH4ECKOM IIKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTHKEHUN B IPYTrUX HAyKaX WU MPUKIIAJHBIX
chepax;

2) rpaskIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBITIONHEHUIO OO0SI3aHHOCTEW TpakJaHWHA W peaju3aldd ero Ipas,
MPEICTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHHPOBAHMS PA3NIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro oO0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCY)XJIEHHIO ATHYECKUX NpoOIeM, CBA3aHHBIX C MPAKTHUECKUM NPUMEHEHUEM JOCTHXKEHHUM
HayK{, OCO3HAaHUEM BaKHOCTHU MOPaIbHO-3THYECKUX IPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAHOBKOM Ha aKTHBHOE YYacTHE B PEIICHWH MNPAKTHYECKUX 33J1a4 MaTeMaTH4yeCKON
HaMpaBJIeHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTeMaTHYecKoro oO0pa3oBaHMs Ha NMPOTSKEHUU BCeil
KHU3HU 711 YCHEIIHON MPpO(eCCHOHATBHON ACSITENFHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIUBUAYaIbHOW TpaekTopuu oOpa3oBaHHs H
KM3HEHHBIX IJIAHOB C YUYETOM JIMUHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIMTAHHUE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTeMaTHYeCKUX
00BEKTOB, 3a7a4, pEIICHUH, pacCyXAeHUH, YMEHHUIO BUJETh MaTeMaTHYECKNUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpHUEHTAIlMEH B JEITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUA YEJIOBEKa, MPUPOABI U OOIIecTBa, MOHUMAHHEM
MaTeMaTU4ecKO HayKu KakK cQepbl YEIOBEYECKOM MAEATENbHOCTH, ITAaroB €€ pa3BUTUS U
3HaYMMOCTH Ul pa3BUTHS LIUBWIIM3ALMY, OBJIAJCHUEM SI3bIKOM MaT€MaTHKH U MaTeMaTH4eCKOM
KyJAbTYpOH Kak CpEICTBOM T[IO3HAHUS MHUpPA, OBJIAJEHUEM NPOCTEHIIMMU HaBbIKAMU
HCCIIEN0BATEIBCKON IEATEIbHOCTH;

6) puznyeckoe BocnuTaHue, popMuUpoOBaHUE KYJIbTYPbI 310POBbS U IMOLMOHAJIBbHOIO
OJ1aromosiyyms:

TOTOBHOCTBIO NPHUMEHSITh MAaT€MaTUYeCKHE 3HAHUS B HHTEpPECax CBOETO 30pPOBbS,
BEJICHHSI 37I0pOBOTO 00pa3a >KU3HH (30pOBOE MHUTAaHUE, COANIAHCUPOBAHHBIN PEXHUM 3aHATHH U
OT/bIXa, pEryispHas (HU3UUECKas AaKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKAa pedIieKkcu,
MIPHU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO JKe MpaBa JPYyroro 4yesioBeKa;

7) 3K0JIOTHYEeCKO€E BOCTIUTAHUE:

OpHUEHTAalle Ha MPUMEHEHUE MaTeMaTWYeCKUX 3HaHWM JUIsl pellleHus 3ajad B 00JacTH
COXPAaHHOCTH OKPYKaIOIIEH cpeabl, IUIAHUPOBAaHUS IOCTYNKOB M OLIGHKM HMX BO3MOXHBIX
MOCJIEACTBUM N7l OKpY’Kalollel cpeabl, 0CO3HAHHEM MT00aJbHOTO XapaKTepa 3KOJOTHYECKUX
mpoOeM U MyTeH UX pelieHus;



8) ajanTanms K N3MEHSIIOIUMCS YCJIOBUAM COMAJLHOM M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y APYTHUX
JIOJEH, MpUOOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIC 3HAHMSI, HAaBBIKM M KOMIIETEHLUH M3
OMBITA JPYTHX;

HEOOXOMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWUU, B TOM 4ucie (GOpPMYIHpPOBaThH HJIEH,
MOHATHS, THIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM 4YHCIE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYK0 CUTYallUIO, BOCIPHUHUMATh CTPECCOBYIO
CUTyallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTHPOBATh NPUHHUMAEMbIE DPELIEHUS U
neicTBus, GopMynupoBaTh U OLIEHUBATH PUCKU M TTOCIENCTBUS, HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHHBEpPCAIbHbIE Y4eOHbIe qeliCTBUSA

ba3oBble 1oruyeckue AeicTBU:

® BBIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHUeCKHX OOBEKTOB,
MOHSITHI, OTHOIICHUN MEXIY TMOHSATUSAMH, (POPMYIHPOBATH OMPEACICHUS TOHSATHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMHM, OCHOBAHUS Ui 0000IIECHHS
Y CpPaBHEHUS, KPUTEPUU IPOBOJUMOIO aHAIIN34;

e BOCHpPUHHUMATH, (POPMYIHPOBATh M NMPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpHLaTeIbHbIE, €IUHUYHbIE, YACTHBIC U 00ILNE, YCIOBHBIE;

e BBIABIISATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEYns B (hakTax,
JaHHBIX, HAONIONEHUSIX M YTBEP)KIEHUSX, NpeayiaraTb KPUTEPUH MJI BBISABICHUS
3aKOHOMEPHOCTEN U POTUBOPEUUIL;

e JenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJII0UEHUH, YMO3aKIFOUEHHH 110 aHAJIOTHH;

e pa30duparTh JOKa3aTeIbCTBA MATEMaTHUECKHX yTBEpXKACHMN (OpsiMble W OT
IIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENIbHO HECJI0XKHbIE JI0Ka3aTeIbCTBa
MaTeMaTu4eckux (hakToB, BBICTpAaUBaTh AapryMEHTAIUIO, NPUBOIUTH MPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpaTh croco0 pemieHus y4deOHOH 3amaunM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOAIINNA ¢ yUETOM CaMOCTOATEIbHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBLIe ucciienoBarejibcKue JelCTBUA

® CNOJIb30BAaTh  BOMPOCHl ~ KAaK  HUCCIEAOBATEIIbCKMM  MHCTPYMEHT  IO3HaHWS,
dbopMynHpoBaTh BONPOCH, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (hOPMHUPOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHE;

® [POBOAWTH IO CAaMOCTOSTEIbHO COCTABICHHOMY IUJIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOONbIIOE HCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro
00BEKTa, 3aBUCHIMOCTEH 0OBEKTOB MEXKTY COOOI;

® CaMOCTOATENbHO  (OPMYIHpPOBaTh OOOOIIEHMS M BBIBOABI IO  pe3ylbTaTram
MIPOBEAEHHOTO HAONIONECHMSI, UCCIIEOBAHNSA, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3yJIbTaTOB, BHIBOIOB U 000OIICHUI;



IMPOTrHO3UPOBATL BO3MOXKHOC PA3BUTHUC ITPOLCCCA, a TAKIKC BbIIBUT'ATb IIPCAITIOJIOKCHUA
O €I'0 pa3BUTHHU B HOBBIX YCJIOBUAX.

Padora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMAIMH, JaHHBIX, HEOOXOIUMBIX
JUIS peIlieHus 3a1a4;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIHIO
Pa3IMYHBIX BUIOB U (DOPM MPEICTABICHHUS,

BbIOMpaTh hopMy MpeAcTaBieHUs] HHOOPMALUU U WUTIOCTPUPOBATH pelllaeMble 3a7a4u
cXeMaMH, TuarpaMmMamMu, HHOH rpaduKkoi 1 X KOMOMHAIIUSAMU;

OLIEHMBaTh HAAEKHOCTh MHPOPMALIMU 110 KPUTEPUSAM, MPEJIOKEHHBIM YUUTEIEM WIH
c(hOpMYyIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIIbHBIC y‘leﬁl—lble JelCcTBUA:

BOCIIPUHHUMATH U (OPMYIIUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBHSIMH H LIETSIMU
OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pEHUS B YCTHBIX U
MMUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOIy PEIIeHUs 3a]a9i, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yibTar;

B XO7/1e 0OCYXKICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYX/1aeMOW TEMBI, MPOOIEMBI,
pelaeMo¥ 3a/1a4u, BHICKA3bIBATh HIICH, HAIICJICHHBIC Ha TIOUCK PEIICHHUs, CONIOCTABIATh
CBOU CYXJICHUSI C CY)KACHUSMU JPYTHX YYACTHUKOB TUANIOTa, OOHAPY)KUBATh pa3iHyue
U CXOJCTBO TO3UIMIA, B KOPPEKTHOW (opme (opMyIupoBaTh pa3HOIIACHUS, CBOU
BO3PaXKCHUS;

NPEACTABIATh PE3yIbTaThl PEUICHUS 3a]ladi, SKCIIEPUMEHTA, MCCIEI0BaHMs, POCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hopMar BBICTYIUICHUS ¢ y4ETOM 3ajad MPE3CHTAIUU |
0COOEHHOCTEH ayTuTOpUH;

MOHUMATh M WCIOJ30BaTh MPEHMYIECTBA KOMAHIHOW W WHIWBUAYAJIbHOW pPaOOTHI
MIPH PEIICHUN YYEOHBIX MaTeMAaTHIECKUX 3a/1a4;

NPUHUMATH 1IEJIb COBMECTHOH JEATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pactipenesaTh BUABI paboT, JOrOBAPUBATHCS, 00CYKIATh MPOIIECC U PEe3YIIbTaT
paboThl, 00001IaTh MHEHUS HECKOIBKUX JIFONIEH;

y4acTBOBaTh B TPyHmHoBBIX ¢opMax paboTel (0OcyxkieHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpPMBI M JAPYTHUE), BBINOIHATH CBOIO YacCTh PabOTHl M KOOPAMHUPOBATH
CBOM JICHCTBUS C JAPYrAMHU WICHAMH KOMaHJbI, OIICHUBATh KaueCTBO CBOETO BKJIAJia B
OOIIHIA TPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aHUMO/ICHCTBUSI.

PeryasiTuBHbIe YyHUBeEpCaJbHbIe yUeOHbIe JeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, QJTOPUTM pEIIeHUs 3ajaud (WIM €ro 4acTh),
BbIOMpaTh CHOCOO pemieHus ¢ Y4E€TOM HMEIOLIUXCS PecypcoB M COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATh BAapUAHTBI PELICHUH C y4ETOM
HOBOH MH(pOpMaIHH.

CﬂMOKOHTpOJ’[L, 3MOIMOHAbHBbII HHTEJJIEKT:

BJIAJCTh CIIOCOOAMHM CaMONIPOBEPKH, CAMOKOHTPOJIS MPOIECcca M pe3ynbTrara perieHus
MaTeMaTUYeCKOM 3a1auH;
MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUM 3a7a4d, BHOCHUTh
KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAWJICHHBIX OMIHOOK,
BBISIBJIEHHBIX TPYAHOCTEM;



e OIICHUBaTh COOTBETCTBHUE PE3yJbTaTa JAEATEIbHOCTH ITOCTABICHHOMN LENN U yCIOBUSAM,
OOBSACHATh TPUYHMHBI JOCTIDKCHHS WM HENOCTIKCHMS IEJH, HaXOOUTh OLIHOKY,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3VYJIBTATbBI

K xonmy oOyuenus B 7 kJjacce oOOydalOMMIACS TMONYYUT CIEAYIONIUE TPEIMETHBIE
pE3YyNbTaThI:

Yuciia u BBIYMCTICHUS

BeimonusaTe, coderass yCTHBIE W MUCbMEHHBIE NMPHEMBI, apu(MeTHueckue IeicTBUSA C
palOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHusi YHMCIOBBIX BBIPAXKEHUN, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIUMCIICHUS 3HAYCHUH APOOHBIX BBIPAKECHUH, COIEp)KAIIUX OOBIKHOBEHHBIE U
NECATUYHBIE TPOOH.

[lepexonuth OT OfHON (POPMBI 3amMKMCH YHCEN K JIpyroil (mpeoOpa3oBbIBaTh ACCATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO POOB).

CpaBHUBATh U yNOPS0YMBATh PAallOHAJIBHBIE YUCIIA.

OxpyrysaTh Uncia.

BbINOMHATS NPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCICHHUM, OLIEHKY 3HAYEHUI YMCIIOBBIX
BbIpAKEHUU. BBINOTHATE 1EHCTBUS CO CTENEHSIMU C HaTypaJIbHBIMH ITOKa3aTEISIMHU.

IIpyMeHATh MPU3HAKK ACIUMOCTH, Pa3I0KEHUE HA MHOKMTEIN HaTypaJIbHbBIX YUCEIL

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOLICHHEM BEJIUYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, POLCHTAMH, HHTEPIPETUPOBATh PE3YNIBTAThl PEIICHU 3a1a4
C y4€TOM OrpaHMUYEHHH, CBSI3aHHBIX CO CBOWCTBAMM PACCMAaTPHUBAEMBIX OOBEKTOB.

Auredpanyeckme BbIpPasKeHHUs

Hcnonb3oBarh anredpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHHUS yueOHOTro MarepHaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPQXKEHUN MIPU 33/IaHHBIX 3HAUECHUSAX TE€PEMEHHBIX.

BeimonHaTe npeoOpa3oBaHysl LIEN0r0 BBIPAKEHUS B MHOTOWIEH NMPHUBEIECHUEM MOJOOHBIX
CllaraéMbIX, PaCKPbHITHEM CKOOOK.

BBINONHAT YMHOXXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOWIEH,
IPUMEHATH (HOPMYIIBI KBaJIpaTa CyMMbI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHUE MHOTOWIEHOB HA MHOMXKUTENIM C NOMOIIBIO BBIHECEHHS 3a
CKOOKH O0ILero MHOXXUTENs, TPYINIUPOBKU ClIaraeéMblX, IpUMEHEHUs (POpMyNn COKpam&éHHOTO
YMHOXKEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB /I pELICHHs pPa3IMYHBIX 3ajad U3
MaTEMAaTUKH, CMEKHBIX IPEAMETOB, U3 PEAIBHON PAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJbHBIMM MOKA3aTENSIMU JUISl IPeoOpa3oBaHUs
BBIPAKECHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemare nuHENHBIE YpaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHss IpaBWiIa Iepexofa OT
HCXOJHOTO YpaBHEHHUs K paBHOCWIbHOMY eMy. [IpoBepsATh, SBISETCS JIM YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpadpuueckre METObl IPU PEILICHUH JIMHEHHBIX YPAaBHEHUIN U X CHCTEM.



[TonOupats mpuMepsI Map YUCe, SBISIOUIMXCS pelIeHHEeM JHHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH.

CrpouTe B KOOpPAMHAaTHOW IIJIOCKOCTM TpauK JIMHEHHOTO YpPaBHEHHUS C JIByMs
MEPEMEHHBIMHU, MOJIB3YSICh IPAPUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cuctembl ByX JMHEWHBIX YpaBHEHMH C JIByMsl NMEpEMEHHBIMHU, B TOM YHCIIE
rpaduyecKu.

CocTaBiaTh W pemiath JMHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX ypaBHEHUH IO
YCIIOBUIO 3a/1a4M, WHTEPIPETUPOBAaTb B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJTYYEHHBIN
pe3ynbrar.

DOyHKUUH

N300paxarb Ha KOOpPAMHATHOM MNPSAMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpIMHATaM, JIy4d, OTPE3KH, WHTEpBaJlbl, 3alKChIBaTh UHCJIOBBIE NPOMEXKYTKH Ha
anreOpanvecKoM SI3bIKE.

OTmeuarhb B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM, CTPOUTHh
rpaduku TuHEHHBIX QyHKUIKN. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh ¢ TOMOIIbIO (DYHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYUHAMU:
CKOpPOCTb, BpPEMS, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAMTEIBHOCTH, BpEMS,
00BEM paboTEHI.

Haxoauts 3HaueHne QyHKIMH 110 3HAYCHHUIO €€ apryMeHTa.

[Tonumats Tpaduueckuii crocod MpeACTaBICHUS W aHalu3a WHGOPMAIUH, W3BJICKATh W
MHTEPIPETHPOBaTh NH(GOPMAIUIO U3 IpaUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyenuss B 8 kiacce oOyd4aromIMiCS TMONYYHUT CIEAYIOLIUE MpeaIMEeTHbIS
pe3ynbTaThI:

Yucia 1 BbIYUCTICHUA

Hcnonp30BaTh HayalbHBIE IMPEICTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYIVIEHHS W BBIYHUCICHHUM, H300pa)kaTb NEHCTBUTENIbHbIE YHUCIIa TOYKAMHU Ha
KOOPAVHATHOM IIPSIMOM.

[IpumensTh moOHATHE apU(METHUYECKOTO KBaJpaTHOTO KOpHS, HAXOAWTh KBaJpaTHbHIE
KOpPHU, UCTIOJIb3Yys MPU HEOOXOTUMOCTH KaJIbKYISTOP, BHITOIHATE MPe0Opa30BaHus BhIPaXKEHUH,
coiepKallluX KBaJpaTHbIC KOPHH, UCTIONB3YS CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucy OONBIIMX W MalbIX YHCEN C MOMOIIBI0 JECATHYHBIX Ipobel u
creneHelt yucina 10.

Auredpanyeckme BbIPaKeHH

[IpyuMeHsTh TMOHSATHE CTENEHU C LEJIbIM [OKa3aTesieM, BBINOJIHATH MPeoOpa3oBaHuUs
BBIPAKEHUM, COAEPIKAIIMX CTETIEHHU C IIEJIBIM IT0KA3aTENIEM.

BeImonHATh TOXAECTBEHHbIE MpeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUI Ha OCHOBE
MpaBWJI AEUCTBUI HaJ MHOTOWIEHAMH U alredpandeckKuMu JApoOsmMu.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEIIH.

[TpumensTh MpeoOpa30BaHus BEIPAKEHHM ISl pEIIeHHs Pa3INuHbIX 3a]a4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHelHble, KBaJipaTHbIE YpaBHEHUS U pallMOHAJIbHbIE YPABHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI IByX YpaBHEHHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOoANTE TIpOCTENIIINE UCCIIEIOBAHUSI YPABHEHU U CUCTEM YpaBHEHHWH, B TOM YHCIIE C
MpUMEHEHHEM TrpauuecKuxX TMpeacTaBieHnil (ycTaHaBIMBaTh, HWMEET JM YypaBHEHUE WIH
CUCTEeMa ypaBHEHHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIpoUee).



[lepexoquth OT cioBecHOM (oOpMYyITHPOBKM 3agauu K e€ anreOpandeckoil MOAenu ¢
IIOMOIIBIO  COCTaBJICHHUsS ypPaBHEHUS WJIA CUCTEMbl ypaBHEHWM, WHTEPIPETUPOBATE B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4y IIOJy4ECHHBIN PE3yibTar.

IIpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLICHKH, PEIIaTh JTUHEHHBIE
HEPAaBEHCTBA C OJHOW MEPEeMEHHOW M HUX CHCTEMBbI, JaBaTh TIpaQHUUEcKyl WIIOCTPALNIO
MHOJKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHumMath ¥ WCHONB30BaTh  (PYHKIHOHANbHBIE TOHATHA U SA3BIK  (TEPMHHBI,
CHUMBOJINYECKHE OO0O3HAueHMs), OINpPENeNATh 3HaueHHe (YHKIMMU I0 3HAYCHHUIO apTyMEHTa,
OTIPENIEINIATh CBOMCTBA (DYHKIINH TI0 €€ TpaduKy.

Ctpoutb rpaduKu 371€eMEeHTapHBIX (YHKIHHA BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHECBIBaTh CBOHCTBA IHCIOBOI DYHKIHH IO €&
rpaduky.

K xonmy oOyuenus B 9 kJjacce oOydyarOmMIACS TMONYYHUT CICAYIONINAE TPEIMETHBIC
pe3yabTarThl:

Yuciia 1 BbIYHCTICHUSA

CpaBHUBATh U yNOPSIOUNBATh PALMOHAIBHBIE U UPPALIMOHAIbHBIC YHCIIA.

BeimonusaTe apupmeTnueckue ASHCTBHS C pallMOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIC U
IIMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUUCIIEHUS ¢ UPPALlMOHATIBHBIMU YHCIAMHU.

Haxoauts 3Ha4eHMs CTENeHEeH ¢ LEIbIMHU IOKA3aTeIsIMU U KOPHEW, BBIYUCIIATh 3HAYEHUS
YHCJIOBBIX BBIPAXKECHUH.

OKpyrsaTh JOEHCTBUTENBHBIE YHCIA, BBINOJHATH IPUKUIKY pE3yiabTaTa BBIYMCICHUM,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate sMHEHHBIE W KBaJpaTHbIE YPABHEHMs, YPAaBHEHUS, CBOASILIMECS K HUM,
npocTeiime JpoOHO-palliOHAIbHBIE YPaBHEHHUSL.

Pemare cucteMbl IBYX JIMHEHHBIX YPAaBHEHMH C JIByMs NEPEMEHHBIMM U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SABJISAETCS JIMHEHHBIM.

Pemare TekcTOBBIE 3adauM anreOpanuecKUM CIocoOOM C IOMOLIbIO COCTaBJICHUS
YPaBHEHHS WM CUCTEMBI JIBYX YPABHEHHM C JBYMS IEPEMEHHBIMH.

[IpoBoauTE IpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIIE C
IpUMEHEHHeM TIpapUuecKuX NpeAcTaBlIeHU (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHE WM
crcTeMa ypaBHEHHH pelleHts, €ClIi UIMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHelHbIE HEPaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, H300pa)kaTh pELICHUE
HEPABEHCTB HA YHMCJIOBOM NPSIMOM, 3alMChIBAaTh PELICHNUE C TIOMOIBIO CHUMBOJIOB.

Pemate cuctemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPAaBEHCTBO, M300pa)kaTb PEIIEHHWE CHUCTEMbl HEPABEHCTB HA YMCIOBOW MIPSIMOMH,
3aIACBHIBATDH PEIIECHUE C TIOMOUIBI0 CUMBOJIOB.

Hcnonb3oBaTh HEPaBEHCTBA MPH PELIEHUH PA3JIMYHBIX 3a4a4.

DOyHKUUH

Pacrnio3HaBaTh (yHKIMM U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIIONOKEHUE HA

KOOPAMHATHOH MI0CKOCTH TpaduKoB GyHKUMM BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
6y =x3y= VX, y = |x|, B 3aBHCHMOCTH OT 3Hau€HUI KOA(P(PUITUEHTOB, OMKUCHIBATH CBOMCTBA

GbyHKIHIH.



Ctpouth M H300paxaTh CXeMaTH4YeCKU Tpa(uKu KBagpaTHUHBIX (DYHKIMHA, ONMUCHIBAThH
CBOWCTBA KBaPATHUHBIX (PYHKIIHA MO UX TpaduKam.

PacniosnaBare  kBagpatuuHyto ¢QyHKIMIO 10  (Qopmyine, TPUBOOUTH  MPHUMEPHI
KBaJpaTHYHBIX (DYHKIMH U3 peabHON KU3HH, (GU3UKH, TCOMETPHUH.

YucjioBbIE MOCIEI0BATEILHOCTH U MPOTrPecCHn

Pacrnio3HaBath apuMETHYECKYI0 U T€OMETPHUYECKYIO MPOTPECCUU TPU PAa3HBIX CIOCOOaxX
3aJIaHMS.

BbIMONHATE BBIYHMCICHUS C HUCIOJIB30BaHMEM (OPMYN N-rO 4YjieHa apudMeTHueckod u
reoOMEeTPUUYECKOM MPOrpeccuii, CyMMBbI TIEPBBIX N YJICHOB.

N300pakaTh 4WieHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TTOCKOCTH.

PemaTs 3aaum, cBS3aHHBIE C YUCIOBBIMU TMOCIEOBATENFHOCTSIMH, B TOM YHCIIE 3aJja4H U3
peanbHOM XU3HU (C UCTIOIB30BAaHUEM KAJIBKYIISATOPA, ITM(GPOBBIX TEXHOIOTHH).



(L ENVS I \S)

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3aesioB U TeM
MPOrpaMMbl

Ne ni/n

Yyucia v BerurcieHusa. PalimoHanasHble

qucia

Anrebpanyeckue BbIPAXKEHUs
YpaBHEHMS 1 HEPABEHCTBA
Koopaunats! u rpaduku. @yHkuuu
[ToBTOpenue n 06006IICHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoaunuyecTBo 4yacoB

Bcero

25

27
20
24

102

KonTpouabHbie padoThI

[ U VG S—

IIpakTnyeckue
padoThI



8 KJIACC

Ne i/

10
OBILIEE KOJIMYECTBO

YACOB 110
[TPOTPAMME

HanMeHoBaHHe pa3iesioB U TeM
NPOrpaMMblI

Uucna n Beruncnenus. Kpagparusie
KOpHU

Yucna u Berunciaenus. CTeneHs ¢
LIEJIbIM TI0Ka3aTeeM
Anrebpanyeckre BbIPaXKEHHUS.
KBagparHslil TpéxuneH
AnreOpanyeckue BbIPaKEHHUS.
Anrebpanueckas 1pooOb
VYpaBHEHHUsI 1 HEPABEHCTBA.
KBagparHbie ypaBHEHHs
VYpaBHeHus1 U HepaBeHCTBa. CHCTEMBI
ypaBHEHUHI

YpaBHEHUS 1 HEPABEHCTBA.
Hepasenctaa

@yHkuuu. OCHOBHBIE IOHATHUS
Oyukumu. Yucnosble GyHKINUN
[ToBropenue u 06001eHNE

102

KoaunuecTBo 4acos

Bcero

15

15

15

13

AN O W

KonTtpoJsbHbie
padoThbI

IIpakTnyeckue
padoThbI
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9 KJIACC

Ne n/m HanmeHoBaHue pa3esioB H TeM NPOrpaMMBbl

Yucna u BeiuncieHus. JlelicTBUTENBLHBIC YUCTIA
VYpaBHEHUS 1 HEPABEHCTBA. YPaBHEHUS C OHOMN

IIEPEMEHHOMN

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBl ypaBHEHUN
VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa

O yHKIUU

YucnoBele NOCIEI0BATENIEHOCTH

[ToBTOpeHue, 06001ICHIE, CHCTEMAaTU3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoJsimuecTBO 4acoB

Bcero

14

14
16
16
15
18

102

KontponbHubie

padoThI

O\ = = = =

IIpakTHyeckune
padoThI

e
KTPO
HHbBI

(umg
posB
bie)
o0pa
30Ba
Tellb
HbIe
pecy
pcbl



IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne ni/mm Tema ypoka

1 [ToHsiTHE panOHAIBHOIO YKCIa

) Apudmerndeckue 1eHCTBUS C
palMOHAIbHBIMU YKCIAMU
Apudmernueckue 1eUCTBUS C

3 paloHaIbHBIMU yucaamMu. Bxognast
KOHTpOJIbHAs padora.

4 Apudmernueckre IeUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

5 Apudpmernueckue 1eUCTBUS C
paloHaIbHBIMU YHCIAMU

6 Apudmernueckre AeUCTBUS C
palMOHAIbHBIMU YKCIAMU

. CpaBHeHHe, yIOPsA0YUBAHNUE PALIMOHAIBHBIX
qrcell

2 CpaBHeHHE, yIOPSA0YUBAHNE PALIMOHAJIBHBIX
qucel

9 CpaBHeHHe, yHIOpSA0YMBAHUE PALIMOHATBHBIX
qrcen

10 CrereHb ¢ HaTypaJIbHBIM MOKa3aTelIeM

11 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTEIeM

12 CrereHb ¢ HaTypaJIbHBIM MOKa3aTeJIeM

13 Crenenb ¢ HaTypaJIbHBIM MTOKa3aTeIeM

14 CreneHb ¢ HaTypaJIbHBIM I10Ka3aTeleM

15 Pemienrie 0CHOBHBIX 3a/1a4 Ha ApoOH,

MIPOIICHTHI U3 PEaTbHOM MPAKTUKU
16 Pemenne oCHOBHBIX 3a/1a4 Ha APOOH,

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

Jlara
H3yYeHUs



17

18

19

20

21

22

23

24

25
26
27

28
29

30

31

32

IIPOLIEHTHI U3 PEAIIbHOM MPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
IIPOLIEHTBI U3 PEAIbHOM MPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 HA IpoOH,
IIPOLIEHTHI U3 PEAIbHON MPAKTUKH

[Tpu3Haky AeIUMOCTH, Pa3lOKEHUS Ha
MHOKUTENIN HaTyPaJIbHBIX YACET

[Tpu3Haky AeTUMOCTH, pa3ioKeHUs Ha
MHOYKUTEJIN HAaTYpaJbHbIX YUCET

Peanbnble 3aBucumoctu. [Ipsimas u obparHas
IIPONOPLUOHAIILHOCTH

Peanbnble 3aBucumoctu. [Ipsimas u oOpatHas
IIPONOPLUOHATILHOCTH

Peanbnble 3aBucumoctu. [Ipsimas u o6parHas
IIPONOPLUUOHAIILHOCTH

Peanbnble 3aBucuMocTu. [Ipsimas u oOpatHas
MIPONOPLUOHATIEHOCTH

KontponwHas pabora no teme "PannonanbHbie
guciaa"

byKBEHHBIEC BBIpAKEHUS

Ilepemennsle. [lonmycTMble 3HaYEHUS
IIEPEMEHHBIX

DopMyisl

DopMyisl

[Ipeo6pa3oBaHne OyKBEHHBIX BbIPAXKECHUMH,
packpeiTHe CKOOOK M ITPUBEJEHHE TOA0OHBIX
cllaraeMbIX

[TpeoOpa3oBanue OyKBEHHBIX BBIpaXKEHUI,
PacKphITHE CKOOOK M IPUBEICHHUE MOA00HBIX
cllaraeMbIX

[TpeobOpazoBanne OYKBEHHBIX BBIPAKCHHH,
packpbITHEe CKOOOK M MPHUBEEHNE TOA0OHBIX



33

34

35

36

37
38

39

40

41

42

43
44
45
46
47
48
49
50
51

52

53

cllaraeMbIX
[Ipeo6pa3oBaHne OyKBEHHBIX BhIPAKECHUMH,

PACKPLITHUC CKOOOK U MMPUBCACHUC HO,Z[O6HBIX

clIaraeMbIX
CBoliCTBa CTENEHU C HATypaJIbHBIM

MIOKa3aTeIeEM
CBoJCTBa CTENEHU C HATypaJIbHBIM
[oKasarejeM
CBoJiCTBa CTENEHU C HATYpaIbHbIM

IMoKa3aTreaeM
MHOTOYJICHBI
MHOTOWIEHBI
CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHE
MHOTOWIECHOB
CnoxeHue, BBIYUTaHUE, YMHOKEHHE

MHOTI'OYJICHOB
CHO)KCHI/IG, BBIYUTAHUC, YMHOKCHUC

MHOI'O4JICHOB
CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOKCHUC

MHOT'O4JIEHOB

@opMyIbl COKPALLIEHHOTO YMHOKEHHUS
@opMysbl COKPAIIEHHOTO YMHOKEHHUS
@opMyIbl COKPALLIEHHOTO YMHOKEHHUS
@opMysbl COKPAIIEHHOTO YMHOKEHHUS
@opMyIbl COKPALLIEHHOTO YMHOKEHHUS
Pa3noxxeHne MHOrOWwIEHOB HA MHOXKHUTENH
Paznoxxenre MHOrOWwIeHOB Ha MHOXKUTEIN
Pa3noxxeHrne MHOrOWwIEHOB HA MHOXKHUTENH
Paznoxxenre MHOrOWwIEHOB HA MHOXKUTEIN
KonTponsHas pabora o teme

"Anrebpanyeckue BblpaxeHus"
VYpaBHeHHe, npaBuiIa npeoOpa3oBaHus

YPaBHEHUS, PABHOCUJIIBHOCTh YPABHEHUI

S VS VG R W R G G O G G Gy [a—

p—



54

55

56

57
58
59
60

61

62

63

64

65

66

67
68
69
70
71

72

73
74
75
76

JIuneliHOEe ypaBHEHME C OHOU NIEPEMEHHOI,

pelIeHUe JIMHEWHBIX YPAaBHEHUI
JIvHeitHoe ypaBHEHHE C OJJHON TTEPEMEHHOM,

pelIeHNe JIMHENHBIX YPaBHEHUN
JInHeliHOE ypaBHEHME C OHOU NIEPEMEHHO,

pelIeHUE JIMHEVHBIX YPAaBHEHUI

Pemenue 3a1a4 ¢ NOMOIIBIO ypaBHEHUN
Pemenue 3a1a4 ¢ moMOIIBIO YpaBHEHHUN
Pemenue 3a1a4 ¢ NOMOIIBIO ypaBHEHUN
Pemenue 3a1a4 ¢ moMOIIBIO YpPaBHEHHUN
JIuneiiHOe ypaBHEHUE C IByMsl IEPEMEHHBIMU
U ero rpaduk

JInHeliHOEe ypaBHEHME C IByMS IIEPEMEHHBIMU
U ero rpadux

Cucrema 1ByX JIMHEWHBIX YPAaBHEHUH C IByMs
NIEPEMEHHBIMU

Cucrema 1ByX JTMHEWHBIX YPaBHEHUH C IByMs
NepEeMEHHbIMU

Cucrema 1ByX JTMHEWHBIX YPAaBHEHUH C IByMs
IIEPEMEHHBIMU

Cucrema IByX JTMHEWHBIX YPAaBHEHUH C IByMs
IIEPEMEHHBIMU

Pemenue cucreM ypaBHEHUI

Pemienne cucrem ypaBHeHUM

Pemenue cucreM ypaBHEHUI

Pemienne cucrem ypaBHeHUM

Pemenue cucreM ypaBHEHUI

KontponsHas pabota o teme "JInHeitHbIC
ypaBHEeHUS"

Koopaunara Touky Ha npsMoit

YuciioBble IPOMEKYTKH

YucnoBble IPOMEXKYTKU

Paccrosinue Mex1y 1ByMs TOUKaMu

[u— [ U G G VG —y

[ U VG S—



77

78

79

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

96

97

98

99

100

KOOPAVHATHOU IIPSIMOM
PaccrosiHue mexnay qByMsl TOUKaMu

KOOPJIMHATHOW MPSAMOM
[IpsiMoyronbpHasi cucTeMa KOOpJIMHAT Ha

MJIOCKOCTH
[IpsimoyronbpHas cucteMa KOOpAMHAT Ha

IUIOCKOCTH
[Tpumeps! rpaduKoB, 3aJaHHBIX POPMYITaMU
[Tpumeps! rpadukoB, 3aaHHBIX GOpMyTaMu
[Tpumeps! rpaduKoB, 3aAaHHBIX POPMYITaMU
[Tpumeps! rpadukoB, 3aaHHBIX GOpMyTaMu
Yrenne rpadMKoB peabHBIX 3aBUCUMOCTEH
Yrenue rpauKoB peajbHbIX 3aBUCUMOCTEH
[TonsTne pyHKIIN

I'padux Gpynkuun

CpoiicTBa QyHKUMN

CaoiicTBa QyHKIHIA

Jluneitnas pyHkuus

Jluneitnast pyHKIMSA

[TocTpoenue rpaduka JIMHEHHOW QYHKITUU
[TocTpoenue rpaduka IuHeRHON QyHKIIUU
I'paduk dpyskum y =[x|

I'padux pynkuuu y =[x|

KontponsHas padbota o teme "KoopanHarsr u
rpapuku. Oynkuun"

IToBTOpEHHE OCHOBHBIX MTOHATUN U METOI0B
Kypca 7 kiacca, 000011eHIe 3HaHUH
IToBTOpEHNE OCHOBHBIX IMOHATHNA U METOJIOB

Kypca 7 kiacca, 00001eHHe 3HAHU
[ToBTOpEHHE OCHOBHBIX MOHIATUH ¥ METOIOB

Kypca 7 kiacca, 000011eHe 3HaHUH
IToBTOpEHNE OCHOBHBIX MOHITUH U METOAOB

Kypca 7 kimacca, 0000meHre 3HAaHHHA

ok ek ek e ek ek e ek e ek e e ek ek e e p—

[a—



101 HToroBast KOHTpOJIbHAs paboTa 1
102 IToBTOpEHNE OCHOBHBIX MMOHATHNA U METOJIOB

Kypca 7 kiacca, 0000IIeHNEe 3HAaHUIA
OBLIEE KOJIMYECTBO HYACOB I10 [TPOTPAMME 102



8 KJIACC

KosinuecTBo yacos bl |
a
DJIeKTP
T
OHHBbIE
a
nugpos
|
ble
3
Ne ni/m Tema ypoka IIpakTHyeckue oOpa3oB
Bcero KontpoabHbie padoThl y
padoThI aTejibH
q
ble
e
ecypc
u PeoyP
bl
U
|
KBagparHbIil KOpeHb U3 yucia 1
[TonsiTue 06 MppalMOHATEHOM 1
qucle
JlecsiTuuHble TPUOIHKESHUS
UppaLMOHAIbHBIX 1
yucen.BxonHas KOHTpOIbHAs
pabora.
JlecsiTuuHble TPUOIHKEHUS |
UPPALMOHATIEHBIX YHCET
JlelicTBUTENBHBIC YKCTIA 1
CpaBHEHME IEUCTBUTENIBHBIX |
qucen

CpaBHEHHE IEHCTBUTEIBHBIX
qucen

ApudmeTHuecKii KBapaTHBIN
KOpPEHb

VYpaBHeHuUe BUaa X* = a 1



10

11

12

13

14

15

16

17

18

19

20
21

CoiicTBa apupmMeTHIeCKUX

KBaJIpaTHBIX KOpPHEU
CgoiicTBa apupmMeTHIECKUX

KBaJ[paTHbIX KOPHEH
[IpeobpazoBanre YHCIOBBIX

BBIPAXKEHU, COAEPKAIINX
KBa/IpaTHbIE KOPHU
[IpeoOpazoBaHnE YUCITOBBIX
BBIPKEHUI, COIepKAIINX
KBaJ[paTHbIE KOPHU
[Ipeobpa3zoBanme YUCTOBBIX
BBIPAXKEHU, COAEPKAIIINX
KBaJIpaTHBIC KOPHU
[Tpeobpa3oBaHue YUCTOBBIX
BBIPAXEHUM, COAEPKAIINX
KBa/IpaTHbIE KOPHU
CrerneHs ¢ MeIbIM IToKa3aTesieM
CranzapTHas 3anuch yucia.

Pasmepsr 06beKTOB
OKpYXarolero Mupa (ot
AJIEMEHTAPHBIX YACTHUIL JI0
KOCMHYECKHX 00BEKTOB),
JUTUTEIILHOCTD MPOIIECCOB B
OKpYXaIoIleM MUPE
CBoiicTBa CTEIEHH C LIEIBIM
MoKa3areiaeM

CBOMCTBA CTCIICHH C LIEJIBIM
IoKa3areiaeM

CBoiicTBa CTEIICHH C LIEIBIM
MoKa3areiaeM

CBOMCTBA CTEIIEHHU C IEJIBIM



22

23
24

25

26

27

28

29

30

31

32
33
34

35

36

37

NOKa3aTeseM
CBOMCTBA CTEIIEHH C IEJIBIM
HoKa3areseM

KBagparHsblil TpéxuneH
KBagparnsliii TpéxuiieH
Pasznoxenue kBagpaTrHoro
TPEXWICHA Ha MHOXKUTEIIN
Pa3znoxeHnne kBaapaTHOTO
TpEXUWIeHa Ha MHOKUTEIN
KonTponbHas paboTa 1mo temam
"KBanparubie kopHu. CTeneHHU.
KBanparuslii Tpexuien”
Anrebpanueckas 1po0Ob
JonmycTuMble 3HaUCHUS
NEPEMEHHBIX, BXOSIINX B
anredpanvecKue BhIpaKeHUs
JlonycTrMble 3HaUE€HUsA
HEPEMEHHBIX, BXOASIIUX B
anreOpandecKue BHIPAKECHUS
OcCHOBHOE CBOMCTBO
anreOpandeckoi 1podu
CoxkparieHue npooei
Cokpaienue apooeit
CoxkpariieHue npooei
CnoxeHue, BEIYUTAHUE,
YMHOXEHHE U JIeJICHUE
anredpanveckux apobeit
CrnoxeHue, BBIUYUTAHUE,
YMHO)KEHHUE U JIETICHUE
anreOpandecKux Apooeit
CrnoxeHne, BEIYUTaHNE,
YMHOXEHHE U JIeJIEHUE



38

39

40

41

42
43
44

45

46

47

48

49
50

51

52

anreOpandecKkux Apooeit
Crnoxenue, BEBIYUTAHUE,

YMHOXKXCHHUC U OCJIICHUC

anreOpanvecKkux Apooeit
[IpeoOpa3oBaHue BhIpaKCHHIA,

coJieprKallIuX anredpandeckue
npobu

[IpeoOpaszoBaHue BHIpAKCHHUIA,
CoZIeprKallMX anredpandeckue
Ipoou

[IpeobOpaszoBanue BoIpaKeHUI,
coJleprKaIluX anredpandecKue
npodu

KontponpHas pabora o teme
"AnreGpandeckas qpoos"
KBagparHoe ypaBHeHue
Henonuoe kBagpatHoe
ypaBHEHHE

Henonuoe kBagpatHoe
ypaBHEHUE

dopMyra KOpHEH KBaJpaTHOIO
ypaBHEHUS

dopMyna KOpHEN KBaJpaTHOTO
YpaBHEHUS

dopMyrna KOpHEH KBaJpaTHOTO
ypaBHEHUS

Teopema Buerta

Teopema Buera

Pemienne ypaBHeHUI,
CBOJIAILUXCS K KBaJIPaTHBIM
Pemenne ypaBHenui,
CBOJSILIMXCS K KBaJPAaTHBIM



53

54

55

56

57

58

59

60

61

62

63

[Ipocreitmue npodHO-

palroHaIbHBIE YPAaBHEHUS
[TpocTeitmme npoOHO-

palMoHaIbHbIE YPaBHEHHUS
Perenne TEKCTOBBLIX 3a/1a4 C

IMOMOIIBIO KBAaAPATHBIX

yYpaBHEHUH
Pemenue TekCTOBBIX 3a1a4 €

IMOMOMIBIO KBaJAPATHBIX

ypaBHEHUH
KonTponbhas paboTa 1o teme

"KBagparHeie ypaBHeHHS"
JIuneiiHoe ypaBHEHHE C IByMsl

IepEMEHHBIMH, €ro rpaduk,
IIPUMEpPBI PELLICHUS YpaBHEHUN

B LIEJIBIX YHCIIaX
JIuHeitHOE ypaBHEHHUE C IBYyMS

NEePEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEIlIeHUs] ypaBHEHU I

B I[EJIBIX YHCIIAX
JIuHeitHOE ypaBHEHHE C IBYyMS

NepEMEHHBIMH, €ro Tpaduk,
pUMEPHI PeIICHHUs YpPaBHEHUIA

B IICJIBIX YHCIIaX
Pemenue cucrem JABYX

JIMHEHHBIX YPABHEHUH C ABYMs

MepeMEHHBIMHU
Pemenue cucrem nByx

JIMHENHBIX YPABHEHUH C ABYMS

NEPEMCHHBIMU
Pemenue cucrem ABYX



64

65

66

67

68

69

70

71

72

73
74

JIMHENHBIX YPAaBHEHUH C ABYMs

NepeMEHHBIMU
[Tpumeps! perieHus: CUCTEM

HEJIMHEUHBIX YPaBHEHUH C

JIBYMS IEPEMEHHBIMU
[Ipumeps! pemieHust cucrteM

HEJIMHENHBIX YPaBHEHUMH C

JBYMsI TIEpEeMEHHBIMU
I'padmueckas naTepnpeTanus

YPaBHEHUS C IByMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHUH C JBYMS

MEPEMCHHBIMU
['paduueckas uaTepIIpeTaIUS

YpaBHEHUS C ABYMS
NIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C ABYMS
NEePEMEHHBIMU

Pemenune TekcToBBIX 3a/1a4 €
IIOMOIIBIO CUCTEM YPaBHEHUU
Pemenne TeKCTOBBIX 3a71a4 C
MOMOIIBIO CUCTEM YPaBHEHUM
Pemenue TekcToBBIX 3a/1a4 €
IIOMOIIBIO CUCTEM YPaBHEHUU
YuciioBble HEPABEHCTBA U X
CBOMCTBA

YucnoBble HEPABEHCTBA U UX
CBOICTBa

HepaBenctBo ¢ ogHOM
MIEPEMEHHOMN

JInneliHbIe HEpaBEHCTBA C



75

76

77

78

79

80

81

82

83
84

85
86
87

OJIHOM NEPEMEHHOM U UX

pelieHue
JIuHeiltHbIe HEPaBEHCTBA C

OJIHOM MEePEMEHHOM U UX

penieHne
JIuHeliHbIe HEPAaBEHCTBA C

OJIHOM MEPEMEHHOM U UX

penieHue
Cucrembl TMHEHHBIX

HCPaBCHCTB C OHHOﬁ

NEePEMEHHOM U UX PEllIeHHE
CucteMbl JIMHEWHBIX

HEPABEHCTB C OHOM

MIEPEMEHHOMN U UX PEIICHUE
CucreMsl JIMHEHHBIX

HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHUE
N300paxkeHue penieHus
JIMHEHHOTO HEPABEHCTBA U UX
CHUCTEM Ha YHMCIIOBOM NPSIMOM
N300paxenue pemieHus
JMHEMHOTO HEPABEHCTBA U UX
CHUCTEM Ha YMCIIOBOM IPSIMOM
KonTponpHas pabota no temam
"HepasenctBa. Cuctembl
ypaBHeHuUN"

[Tonsitue pyHKIMM

Ob6nactp onpeaeneHus u
MHOKECTBO 3HaueHUI QpyHKIMH
Crioco0bI 3a1aHus QYHKITHIA
I'paduk dyHaxIIH

CpoiicTBa QyHKITUH, UX



88

&9

90

91
92
93
94

95

96

97

98

99

100

oTtoOpakeHre Ha rpaduke
YUreHue 1 mocTpoeHue

rpadukoB GyHKITUN

[Ipumeps! rpadukoB GyHKIHH,
OTpaXKaIOIINUX peasbHbIC
IPOIIECCHI

OYHKINH, OTIHCHIBAIOIIHE
psMYIO U 00OpaTHYIO
PONOPLUOHATIbHbIE
3aBUCHUMOCTH, UX TpaduKu
l'unepborna

['uniep6ona

I'paduk pynkuum y = x>
I'paduk pyakumm y = x?
OyHkmH y =Xx2,y = X3, y = VX,
y = [X|; rpaduueckoe penienue
YpaBHEHUH U CUCTEM
ypaBHEHUH

OyHkmn y =x%,y = X3,y = VX,
y = |X|; Tpaduueckoe penieHme
YpPaBHEHUH U CUCTEM

yYpaBHEHUH
[ToBTOpEHNE OCHOBHBIX

MOHATHI U METOJIOB KypCOB 7 U

8 K1IaccoB, 0000IIICHIE 3HAHUMI
[ToBTOpEHHE OCHOBHBIX

MOHATHI U METOJIOB KypCOB 7 U

8 KaccoB, 0000IIEHNE 3HAHNN
[ToBTOpEHNE OCHOBHBIX

MOHATUN U METOJOB KypCOB 7 U

8 K1accoB, 0000IIIEHHE 3HAHNUHI
[ToBTOpEHHE OCHOBHBIX

S S g Sy



101
102

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOI'PAMME

MOHATUN U METOJIOB KypCOB 7 1

8 KaccoB, 0000IIEHNE 3HAHNN
HTorosast KOHTpOJIbHAs paboTa
[ToBTOpEHHE OCHOBHBIX

MOHATHI U METOJIOB KypCOB 7 U
8 Kj1accoB, 00001IeHHE 3HAHUHI

102



9 KJIACC

Ne i/

0 9N D

10

11

Tema ypoka

PammonansHabIe yncna,
MppauyOHaJIbHbIEC YMCIIa, KOHEYHBIE U

OCCKOHEUYHBIC JIECSITUIHBIC APOOH
MHO0XeCTBO JIeHCTBUTEIHHBIX YKUCEI;

I[CﬁCTBHTGJ'IBHBIG qucia KakK

OCCKOHEUYHBIC JACCATHYHBIC ,Z[pOGI/I
BianMHO 01HO3HAYHOE COOTBETCTBIE

MEXIy MHOKECTBOM
JIEHCTBUTEIBHBIX YUCET U
MHOKE€CTBOM TOUYEK KOOPJIUHATHOU
MPSIMON

CpaBHeHHE IEUCTBUTEIBHBIX YHUCEIL,
apudmeTnyeckue IeMCTBUS C
JEUCTBUTEILHBIMU YHCIIAMU
[TpubnmxénHoe 3HaYeHNEe BETUYHHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrnenue uucen

OkpyIJieHHe Yncen

[Ipukunka v OlEHKA pe3yJbTaTOB
BBIYMCIICHUI

[Ipukunka v OLEeHKa pe3yJIbTaToB
BBIYHCIICHHU

JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASIIUXCS K
JMHEWUHBIM

JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIALIUXCS K

KoJsmuecTBo 4acoB

Bcero

KonTtpoJsbHbie
padoThbI

IIpakTnyeckue
padoThbI

JlaTta
HU3yYeHUS



12

13

14
15

16

17

18

19

20

21

22

23

24

25
26

JIMHEHHBIM
KBagparHoe ypaBHeHue. Pemenne

ypaBHeHHfI, CBOJAMNINXCA K

KBaJpaTHbIM
KBanparnoe ypaBHeHnue. Pemenne

YpaBHEHUH, CBOASUINXCS K
KBaJIpaTHBIM

bukBagparHbie ypaBHEHUS
buxBanpaTHble ypaBHEHUS

[IpumMepsbl penieHust ypaBHEHUN
TPETbEN U YETBEPTOHN CTEIICHEN
pa3IoKEHUEM Ha MHOXKHUTEIN
[Ipumeps! penieHust ypaBHEHUM
TPEThEN U YETBEPTOMN CTENEHEN
Pa3JIOKEHHEM HA MHOXKHUTEIIH
Pemenne npoOHO-paliOHANTBHBIX
ypaBHEHUH

Pemenne npoOGHO-paliOHAIBHBIX
ypaBHEHUU

Pemenne TekcToBBIX 3a/1a4
anreOpanvaecKuM METOIOM

Pewienne TekcToBbIX 3a1a4
anre0OpandecKuM METOIOM

Pemenne TekcTOBBIX 3a/1a4
anreOpanvyecKuM METOJIOM
KontponpHas pabora o teme
"VYpaBHeHUs C OAHON IEpeMEHHOMN"
VYpaBHeHME ¢ ABYMS IEPEMEHHBIMU U
ero rpadux

VYpaBHEHME ¢ ABYMS IIEPEMEHHBIMU U
ero rpaduk

Cucrema 1ByX JTMHEWHBIX ypaBHEHUN
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28

29

30

31

32

33

34

35

36

37

38

39

C ABYMs IIEPEMEHHBIMU U €€ pelleHue
Cucrema 1ByX JTMHEHHBIX YPABHEHUI

C IByMsl IEPEMEHHBIMU U €€ pEILICHNE
Cucrema 1ByX JTMHEWHBIX YpaBHEHUN

C IBYMs [IEPEMEHHBIMU U €€ pelleHne
CucreMa IByX JIMHEHHBIX YpaBHEHUN

C ABYMs IIEPEMEHHBIMU U €€ pelIeHue
Pemenne cucreM nByX ypaBHEHUH,

OJTHO U3 KOTOPBIX JIUHEWHOE, a IPyroe

— BTOPOM CTEIIEHH
Pemenue cucreM 1ByX ypaBHEHUH,

OOHO M3 KOTOPBIX HHHeﬁHoe, a Ipyroe

— BTOPOM CTEIIEHU
Pemenne cucreM nByX ypaBHEHUH,

OJTHO M3 KOTOPBIX JIUHEWHOE, a IPyroe

— BTOpPOM CTENEHU
Pelmenue cucreM IByX ypaBHEHUH,

OJTHO U3 KOTOPBIX JIUHEHHOE, a IPYroe

— BTOPOM CTEINIEHU
I'padmueckas uHTEpnperanus

CHUCTEMBI YPAaBHEHHH C IByMsI

MepEMEHHBIMU
Perienne TEKCTOBBIX 3a1a4

anreOpandecKuM Ccrocooom
Penrenne TeKCTOBBIX 3a1a4

anredpanvdecKkuM crocooom
KonTponbHas pabora mmo teme

"Cucremsl ypaBHeHUN"
YucnoBble HEPaBEHCTBA U UX

CBOMCTBA
YucnoBble HEPABEHCTBA U UX

CBOMCTBA
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41

42

43

44

45

46

47

48

49

50

51

52

53

54

JIuneliHble HEPABEHCTBA C OAHOU

NIEPEMEHHOM U UX PEIICHHE
JIuHeitHbIe HEPaBEHCTBA C OJTHOU

MIEPEMEHHOM U UX PEIICHUE
JIuneliHble HEPABEHCTBA C OAHOU

IIEPEMEHHOM U UX PELICHHE
Cucrempl TMHEVHBIX HEPABEHCTB C

OJIHOM MEPEMEHHOM U UX PEIICHUE
Cucrembl TUHEHHBIX HEPABEHCTB C

OJTHOM NEPEMEHHON U UX PELICHUE
Cucrempl TUHEVHBIX HEPABEHCTB C

OJIHOM MEPEMEHHOM U UX PEIICHUE
KBagparubie HepaBeHCTBA U X

perieHne
KBaznparHble HepaBEeHCTBA U X

pCHICHUC
KBaI[paTHI)IG HCPAaBCHCTBA U UX

peuieHue
KBanparHble HepaBEeHCTBa U UX

pereHue
KBa}IpaTHI)Ie HCPAaBCHCTBA U UX

pemieHue
I'padmueckas naTEpIpeTALIAS

HCPAaBCHCTB U CUCTEM HCPABCHCTB C

JBYMSI IEPEMEHHBIMH
['pacduueckas naTepnpeTanus

HEPABCHCTB U CUCTEM HCPABCHCTB C

JIBYMsI TIEPEMEHHBIMH
KonTponbHas pabora mo teme

"Hepasencrtaa"

KBanparuunas ¢pyHkius, e€ rpadux u

CBOMCTBA
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56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Kanparnunas ¢ynkuus, e€ rpadpuk u

CBOMCTBA
KBanparuunas ¢pyHkims, e€ rpadux u

CBOMCTBA
[TapaGona, KOOpAWHATHI BEPIINHBI

napadoIIbl, 0Ch CHMMETPHH MapadoITbl
[MTapabona, KOOpIUHATHI BEPIIHEI

11apaboJibl, 0Cb CHMMETPHUH apadoIbl
[Tapabomna, KOOpAMHATHI BEPIITHHEI

11apadoJibl, 0OCb CUMMETPHUH 11apadOIIbI
[TapaGona, KOOpAUHATHI BEPIINHBI

napadoIIbl, 0Cb CHMMETPHUH MapadoITbl
[Tapabomna, KOOpIMHATHI BEPIIUHBI

mapadoIIbl, 0Ch CHMMETPHUH TTapaboIIbl
[TapaGona, KOOpAWHATHI BEPIINHBI
napaboJibl, 0Cb CHMMETPHUH NapaboIIbl
I'padukn pynkmmit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X|

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

I'padpuxu pynkunmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X|

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

I'padpuxu pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X|

I'padukn pynkmmit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|x|
KontponpHas padora o teme
"OyHKIUn"

[TonsiTre yncnoBon
HOCTIeI0BATEIbHOCTH
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72

73

74

75

76

77

78

79

3aJlaHue MOCIe10BaTEIbHOCTH
peKyppeHTHOU hopmMyIion u
dopmymoii n-ro uieHa
ApudmeTrueckast U reoMeTpuyecKas

nporpeccun
Apudmernyaeckas 1 reoMeTpuIecKast

porpeccuun
@opMyIibl N-TO YJieHa

apu(pMeTHYECKON 1 FreOMETPUUECKON
IpOrpeccuii, CyMMBbI NIEPBBIX N

YJICHOB
@opMyIBI N-TO YWICHA

apuMeTHIECKO U TEOMETPUICCKON
IIPOTPECCUM, CyMMBI IEPBBIX N

YJICHOB
CDOpMyJ'ILI n-ro 4jicHa

apuMeTHIECKOI U TEOMETPUICCKON
MIPOTPECCUM, CYMMBbI IEPBBIX N

YIEHOB
@DopMyITbl N-TO YJIeHa

apupMETHIECKON U TeOMETPUIECKON
pOrpeccuii, CyMMbI TIEPBBIX N

YICHOB
DopMyIIbl N-TO YWICHA

apuMETUIECKON 1 TeOMETPUUECKON
IIPOrPECCUM, CyMMBI IIEPBBIX N

YJICHOB
N3o0paxenne 4wieHOB

apudMeTHyeCcKoil U TeOMEeTpUIeCKOn
IIPOTPECCU TOUKaMU Ha
KOOPAMHATHOM IIJIOCKOCTH
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81

82
83

84

85

86

87

88

&9

90

N3o0paxeHne 4ieHOB
apuMeTHIECKOI U TEOMETPUICCKON
IIPOTPECCU TOUKaMU Ha

KOOPJMHATHOM IJIOCKOCTH
JIMHENHEBIN U SKCITOHEHITNAILHBIN

poct
CnoxHble IPOLIEHTBI
CroXHBIE TPOIIEHTHI
KonTposnbhas pabora mmo teme

"YucnoBble nocae10BaTeaIbHOCTH"
[ToBropenue, 06001eHNE U

CHCTeMaTH3allsl 3HaHWH. 3aITiCh,
CpaBHEHUE, ACHCTBUS C
IEMCTBUTEILHLIMU YHUCIIAMH,

YHuCJI0Bas Hp}IMaSI
[ToBTOpenue, 0000IICHHE U

cucremaruzanus 3HaHui. [IpoueHTsl,

OTHOIIICHHSI, TIPOIIOPIIUN
[ToBTOpEeHue, 0000IICHHE U

CHCTeMaTH3allus 3HaHUA.

OxpyrneHue, MpuOIIKEHUE, OIICHKA
[ToBTOpeHue, 0000IICHHE 1

cucTeMaTu3anusa 3Hanui. Pemenue
TEKCTOBBIX 3a/1a4 apHU(PMETHUECKUM

criocobom
[ToBTOpEeHue, 0000IICHHE U

cucreMaTu3anus 3Hanui. Pemenue
TEKCTOBBIX 33J1a4 apHU(PMETHIECKIM

crocobom
[ToBTOpeHue, o0oOIICHHE U

cucreMarusanus 3HaHu. Perienne
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92

93

94

95

96

97

98

TCKCTOBBIX 3aaa4 apI/I(I)MCTI/I‘-ICCKI/IM

cnocodom
[ToBTOpeHue, 0000IICHHE 1

cUcTeMaTU3alysg 3HaAaHUH.
[IpeobpaszoBanue anredpandeckux

BBIPAXKCHUH, JTOMYCTUMbIC 3HAUCHHUS
[ToBTOpeHue, 0000IICHHE U

cucTeMaTH3aIus 3HaHHH.
[IpeobpazoBanue anredbpanyecKux

BBIpa)KeHHﬁ, AOIIYCTUMBIC 3HAYCHU A
[ToBTOpeHue, o0oOIICHHE U

CHCTEMAaTH3aIUs] 3HAHHI.
[IpeobpazoBanue anredbpandecKux

BBIPXCHHIA, JOMYCTUMBIC 3HAYCHUS
[ToBTOpenue, 06001ICHHE 1

cucTeMaru3anys 3HaHuH.
[IpeobpazoBanne anredbpandecKux

BBIPAXKEHUH, JTOMYCTUMbIC 3HAUCHHUS
[ToBTOpeHUe, 0000IICHHE U

cucremarusanus 3HaHu. OyHKIUHU:
IIOCTPOEHME, CBOWCTBA U3YYEHHBIX
byHKIHN

[ToBTOpEeHue, 00001ICHHE 1
cucreMaTu3anus 3HaHui. OyHKIUU:
MOCTPOCHHE, CBONCTBA U3yUYEHHBIX

byHKIMN
[ToBTOpenue, 06001ICHHE 1

cucremaru3anus 3HaHui. OyHKIUU:
MOCTPOCHHE, CBOMCTBA M3yUYEHHBIX

byHKIIN
[ToBropenue, 06001IeHNE U
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101
102

cucTemaruzanus 3HaHui. OyHKINU:
IIOCTPOCHUE, CBOWCTBA U3YYEHHBIX
byHKIHN

[ToBTOpenue, 0000IICHHE U
CUCTEeMaTHu3allus 3HAHUH.
['padudeckoe perieHue ypaBHECHHH U

HUX CHUCTEM
[ToBTOpenue, 06001ICHNE 1

CHUCTEMaTU3alUs 3HAHUM.
I'padmyeckoe pemenne ypaBHEHUHN 1

UX CUCTEM
HToroBas KOHTpOJIbHAS paboTa
O0001IEeHME ¥ CUCTEMATU3AIUAS

3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIHIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

lr Maremaruka. AnreOpa: 7-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Maxkaperaes FO.H.,
Munatok H.I'., Hemkos K.M. u npyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE 0011IECTBO
«M3narensctBO «lIpocBemenue»

» Maremaruka. Anrebpa: 8-it kimacc: 6a30BbIi ypOoBeHB: YueOHUK, 8 kiracc/ Makapsraes FO.H.,
Munatok H.I', Hemkos K.M. u npyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE 0011IECTBO
«M3narensctBO «lIpocBemenue»

» Maremaruka. Anrebpa: 9-i knacc: 6a30BbIii ypoBeHb: YueOHUK, 9 kitacc/ Makapsraes FO.H.,
Munatok H.I', Hemkos K.M. u npyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE 0011IECTBO
«M3narensctBO «IIpocBemenne»)

Maremaruka. Anredpa:7-i kiacc:0a30BbIld yPOBEHB: yueOHHK,7 Kiacc/Mep3iisk

A.T.,ITonouckuit B.b., Axup M.C|

METOAUYECKHUE MATEPUAJIbBI I YUUTEJIA

Metoandeckoe nocobue st yaurens,’7 kiacc/Mopakosuu A.I.,Cemenos [1.B |

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/






