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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHA
o0ecrieunBaeT U3y4eHHe IPYruxX JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJHKEHUSI 00pa30BaHUs U B IOBCETHEBHON JKHU3HU.
PazBute y oOyuarommxcs Hay4YHBIX MPEICTaBICHUM O MPOUCXOXKACHUU U CYLUHOCTU
anreOpanyeckux aOCTpakIHid, Ccrocode OTpaKEHUS MaTeMaTH4eCKOW HayKo sBICHUH U
MPOLECCOB B MNPHUPOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMeHHOM ImdpoBoMm oOuiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUS U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOeHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JENYKTUBHBIE U
WHIYKTHBHBIE PACCyXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTENbHBIH O0BEM CAMOCTOSTENBHOW JEATENbHOCTU
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSITEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESITEIbHOCTHOTO MTPUHIIMIIA O0yUeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anaredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-METOoAWYecKue JIuHuH: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX colepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMMH €ro JIMHUSAMU. B Xone u3ydyenus yaeOHOro Kypca
00y4JaromuMCsl TPUXOAUTCS JTOTHUYECKH PACCYkAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTU4YecKoro o0pa3oBaHUS U
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHUM «UMcraa W BBIYUCICHHSD CIY>KUT OCHOBOM JUIs JlaibHEHIEro
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BAThCs ANTOPUTMAMHM, & TAaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl MTOBCEJHEBHOHN KHM3HH. Pa3BUTHE MOHATHSA O YHCIE HA YpPOBHE
OCHOBHOTO 00II[ero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPALMOHAIHHBIMH YHCIIAMH,
(dbopMHpOBaHUEM MPEJCTABICHUN O JEMCTBUTENLHOM YHCIe. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JAByX aireOpaueckux JHMHUH — «AnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYET  (OPMHPOBAHWIO Yy  OOydYarOIIMXCS
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOIo js pelleHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yuyeOHbI  MaTepuan TpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKU KaK sI3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTKCAHMs MPOLECCOB U SBJIECHHUH peanabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKE
NanbHEHIIee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHHS, HEOOXOJUMOro, B YACTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUH.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JUHWM  HAIEJIEHO Ha  TOJIyYCHHUE
00yyaromuMucs 3HaHUM 0 QYyHKIMAX KaK BakHEHIIEH MaTeMaTH4ecKOM MOJIeNn sl OMHCaHUs



U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpupone u odmiectBe. M3ydenue
MaTepuana CrocoOCTBYET pPAa3BUTHIO y OOy4alolUXCs YMEHHUS MCIONb30BaTh pPAa3IUYHbIC
BBIpa3UTENIbHBIC CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMUPOBAHHE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yudeOHOMY IUIaHy B 7-9 KjaccaxX wu3y4yaeTcs y4deOHBIH Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 wacos: B 7 kinacce — 102 gaca (3
yaca B Hejmenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Yuciia ¥ BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHbIE, MEPEeXOoa OT OAHON (opMbl 3amucu Apolel K
apyroi. I[loHATHE palMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YIIOPAIOYMBAHUE PALMOHAIBHBIX
yucen. ApudmeTrnueckue IeiCcTBUS ¢ pallMOHAIBHBIMU YHMciIaMy. Pemienue 3a1ad u3 peaabHOR
NPaKTUKX Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHNUs, 3aIiCh 00NIbINX Yrcenl. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33J]aud Ha MPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
MPAKTUKU.

[TpuMeHeHrEe NPU3HAKOB E€IMMOCTH, PA3JI0KEHNUE HA MHOXKMTEIN HATYPaIbHBIX YUCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpSIMasi M 0OpaTHast IPOIOPLHOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOW. JlOMyCTUMBbIE 3HAYECHHS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBI.
Boruncnenus no ¢popmynam. IlpeodbpazoBanue OyKBEHHBIX BBIPaKEHUH, TOXK/IECTBEHHO paBHbIE
BBIp@)KEHUS, MpaBUiIa NMPeoOpa3oBaHus CYMM M NPOU3BENEHHM, NMpaBuiia PacKpbITUS CKOOOK U
IPUBEIEHUS TOJIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I1I0Ka3aTelIEM.

OpHowienbl 1 MHorouwieHbl. CteneHb MHOrousieHa. Clio)keHre, BbIUNTaHUE, YMHOKEHHE
MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOMKEHHs: KBaApaT CyMMBbl M KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellieHue JIMHEHHBIX ypaBHeHHI. CocTaBi€HHME ypaBHEHUH IO YCIOBHUIO 3ajqadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOE ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaduk. Cuctema ABYX JTUHEHHBIX
ypaBHEHUW C JBYMsI TIEpeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM MOICTaHOBKH.
IIpuMepsl pelIeHns TEKCTOBBIX 3a7a4 ¢ ITIOMOIIBIO CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopaunara Toukn Ha mnpsimol. UucioBele mpoMexyTku. PaccrosHue Mexay IByMs
TOYKaMH{ Ha KOOPJAMHATHOW MPSIMOM.

[IpsamoyronbHas cuctemMa KoopauHaT, ocu Ox um Oy. AOciycca U OpJuHATAa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon



peanbHbIX 3aBucuMocTed. [lomstue ¢ynknun. I'paduk ¢yakuuu. CpoiictBa  (QyHKIHIA.
Juneitnas ¢yukuus, e€ rpaduk. I'paduk dynkuun y = [x|. Ipaduyeckoe perneHne TMHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHWHBIX YPABHEHHUI.

8 KUIACC

Yucna v BbIYMCICHUA

KBagpatHslii kopeHb u3 uucia. Ilonarue o0 wuppanmoHanbHOM uucie. JlecsiTuuHble
npuOJIMKEHUST UPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHYECKUX KBAJPATHBIX KOPHEH U HX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
4YUCIIA.

Crenens ¢ nenpIM 1okasarenem 1 e€ cBorictsa. CTaHaapTHas 3alnCch YHCIIa.

Auredpanyeckue BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUUTAHUE, YMHOXXEHUE, JIeJeHue anredpanueckux ApoOeil. PanyoHanbHble BBIPAKEHUSI U UX
peoOpazoBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteiimue npoGHO-
palUOHAIbHbIE YPABHEHUS.

I'paduueckass uHTEpIIpeTalysl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpPaBHEHUH C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUcTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandeckKuM CriocoOoM.

YucnoBsle HEpaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OAHONM IEPEMEHHOM.
PaBHOocunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Toustue ¢pynkuuu. OOGNacTh ONpeaesieHUs] 1 MHOXXECTBO 3HaueHUH (yHkuu. CriocoObl
3aaHus QyHKIUH.

I'papux Pynxiuu. UYrenue cpoictB ¢(yHkimu no e€ rpacpuky. IIpumepsr rpapukon
(GyHKIMHI, OTpa)aroluX peaabHble TPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oynkmmn y = x2, y = x3, y = x, y=|x|. Tpaduueckoe pelieHne ypaBHEHHI U CUCTEM
YpaBHEHUM.

9 KUIACC
Yucsia 1 BLIYUCICHUA

PannonanbHble yncna, uppaloHaIbHbIe YMCIIa, KOHEUHbIE U O€CKOHEYHbIE JECATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JIecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXECTBOM
JIEHCTBUTEIIBHBIX YHCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKUe NEUCTBUS C JAEUCTBUTEIbHBIMU
qHCIIaMHU.

Pasmepsl 0OBEKTOB OKpYXKAroOIIer0o MHpa, IJIUTENBHOCTb IPOILIECCOB B OKPYKAIOIIEM
MUDE.

[TpuOmmk€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NpuOmKeHus. OKpyriieHHe Yucen.
[Tpukuaka v OLEHKA Pe3yIbTaTOB BEIUNCICHHM.

YpaBHeHHUs1 M HEpaBEHCTBA

JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASIIMXCA K JINHEHHBIM.

KBanparnoe ypaBHeHue. PemeHue ypaBHEHM, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHHM TPETbeW M 4ETBEPTOM CTEICHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.



Pemenne  npoOHO-palliOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHUe C ABYMS MEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTHMHEWHBIX
YPaBHEHHH C ABYMs IIEpEMECHHBIMU. PellleHue cucrtem IByX YpaBHEHMM, OAHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETALUs CUCTEMbl YpaBHEHUHN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOM. PemeHue cucreM JMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanpartHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cBoiictBa. [lapaboma, KOOpAWMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH apadoIIbl.

I'paduxn dyukmmit: y = kx, y =kx + b, y = k/x, y = x3, y = \x, y = |x| , u ux cBoiicTa.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmynoit u GopmyInoi n-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®DopMmynbl  n-ro  4jeHa
apu(MeTHUECKON U reOMETPUYECKOM MPOrPEeCCHil, CyMMBI IIEPBBIX 71 YIECHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKONH M TeOMETPUYECKOM MpOrpeccuil TOYKaMu Ha
KOOPAMHATHOM INIOCKOCTHU. JINHENHBIN U DKCIIOHEHLIUAIbHBIN POCT. CII0KHBIE IIPOLICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS MpOrpaMMbl ydyeOHOro Kypca «Auredpay
XapaKTepPU3YIOTCA:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MpOSIBICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHWEM K JOCTHXKEHHSIM POCCHUMCKMX MAaTEMAaTUKOB W POCCUUCKOMN
MaTEeMaTUYeCKOW MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peajlu3allid ero Ipas,
NpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPakJIaHCKOTO OOIIecTBa (HAmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUIN
HayKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTaHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEHICHHM MPaKTUYECKUX 3aJad MaTeMaTH4eCKOu
HAPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEi
KU3HU JIJIS1 YCEIHOM npodeccrnoHalIbHOM IeSATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAaeKTOPHUH OOpa3oBaHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PaCCyKICHUN, YMEHUIO BUIETh MAaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTale B AESITENTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX INpeAcTaBieHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPAa3sBUTUA UYCJIIOBCKA, IPUPOABI U 06H.[€CTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl Hayku Kak c(depbl YelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
SHAYUMOCTHU IJId PA3BUTHA HHUBUJIM3AllUH, OBJIAJJCHUECM SA3BIKOM MATCMATUKU U MaTeMaTHYEeCKON
KyJIbTYpOH Kak CpeICTBOM I[IO3HAHHWS MHUPA, OBJAJACHHEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usuueckoe BocnuTaHue, (OpPMHPOBAHHE  KYJbTYPbl  310POBbSA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO NPHUMEHATH MAaTeMaTHYeCKHe 3HAaHUS B HMHTEpPEcax CBOEro 3J0POBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MHUTAaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MPU3HAHUEM CBOETO IPaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eJI0BeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpUEHTAllMel Ha NMPUMEHEHHE MaTEeMaTHMUECKUX 3HAHUM JUIs pelleHus 3ajad B obsactu
COXPAHHOCTH OKpPYKAIOIIeH cpeipl, IMIAHHUPOBAHUS IMOCTYNKOB MU OLEHKH HX BO3MOMHBIX
MOCIICACTBHIA ISl OKPYXKAIOMIEH Cpe/bl, OCO3HAHUEM TII00AIIBHOTO XapaKTepa IKOJIOTHUSCKUX
npo0JieM U myTel UX pelieHus;

8) ajanTanusi K N3MEHAIIUMCS YCJIOBHAM COUMATBHOM M NPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH Y€PEC3 MPAKTUUCCKYIO JCATCIbHOCTb, B TOM YUCJIC YMCHUC YUUTLCA Yy APYTrUXx
JI0JIeH, MpuoOpeTaTh B COBMECTHON JEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HEOOXOUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBaTH UACH,
IIOHATHUS, THUIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh MPUHUMAEMbIC PEHICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble JlornyecKue AeicTBUA:

® BLIBJIAITE W XAPAKTCPU30BATh CYHICCTBCHHLIC IMMPU3HAKH MATCMATHUYCCKUX O6’I)€KTOB,
MOHSTUM, OTHOIIEHUN MEXIy NOHSTUSIMH, (POPMYJIHPOBATH OMPEIENICHUs NOHSITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeHus
U CpaBHEHUsI, KPUTEPUH IIPOBOAUMOI0 aHAIIN34,

® BOCIIPUHUMATh, (OPMYJIHPOBATh U NPEOOpPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

® BBISIBJIATH MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUMs B (akTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, IpelaraTb KPUTEPUHM JUIs BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

® [e]1aTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIIFOUEHH 110 aHATIOTUU;

® pa30buparh JA0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKIACHUH (IpsIMble U OT MPOTHUBHOTO),
MMPOBOAUTE CaAMOCTOATCIIBHO HECJIOKHBIC AOKa3aTCJIbCTBA MATCMATHUYCCKHUX (i)aKTOB,
BBICTPAaNBaTh apryMEHTAIUIO0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCYX/ICHUS;



e BEIOMpaTh crmoco0® pemeHUs y4yeOHOW 3amaud (CpaBHHUBATh HECKOJBKO BapHUaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBarenLCKue AeiCTBHSA:

® ICTIOJI30BATh  BOINPOCHl ~ KaK  MCCIEJOBATENbCKUA ~ MHCTPYMEHT  ITO3HAHMS,
dbopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTAHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpPOBaTH THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® [IPOBOJIUTh IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIH 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE I10 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATEJIBHO (POPMYIMPOBATh 000OIIEHUS U BBIBOABI 0 Pe3yiibTaTaM MpPOBEIEHHOIO
HaOJI0I€HUs, UCCIICI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaToB,
BBIBOJOB 1 0000IIEHNI;

® [I[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAKXKE BBIIBUraTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBUSX.

Pabora ¢ undpopmanmeii:

® BBISIBJIATH HEJAOCTATOUHOCTh U U30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIS
pelLeHMs 3a]1a4u;

¢ BEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATH W HMHTEPIPETUPOBATH HH(POPMALIUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

¢ BEIOMpaTh GOpMy MPEACTABICHUS MHPOPMALUU U WIUTIOCTPUPOBATH PEIIacMble 3aadu
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIICHUBATh HAAEKHOCTb MH(MOPMALMU MO KPUTEPUSAM, NPEUIOKEHHBIM YUUTENIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

® BOCIIPUHUMATh U (POPMYyIUpPOBaTh CYKACHUS B COOTBETCTBHM C YCIOBUSIMH U LEISMHU
oOImieHus, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHUs] B YCTHBIX U
NMUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

®B Xx0/1e 00CYXKIEHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/ITaeMOW TEMBI, IPOOIIEMBI,
pemaemMoi  3amayd, BBICKA3pIBaTh WJEW, HAICJIGHHbIE Ha TIOWCK pEIIeHMUs,
COIIOCTABJIATh CBOM CYXAEHUS C CYXICHUSIMHU JpPYTrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3MIMIL, B KOPpEKTHOH hopMe popMyIrpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

® [IPEJICTABIIATh PE3YJIbTATHl PEUICHUs 3aJa4M, DKCIIEPUMEHTA, WCCIIEAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHHSI ¢ Y4ETOM 3ajad INpEe3eHTANUU U
0COOEHHOCTEH ayTUTOPUH;

® [IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAIbHONU pabOTHI TIPH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® [[PUHUMATh 1I€J1b COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOMN
paboThI, pacmpenensaTh BUABI padOT, OTOBApUBATHCSA, OOCYKIATh TPOIECC U
pe3yiabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOACH;

® y4acTBOBATh B IPYINIOBBIX GopMax paboThl (00CykaeHNs, OOMEH MHEHUSIMHU, MO3TOBbIE
MITYpMBl W JPYTHE), BBIIOIHATH CBOI YacTb pabOTBl M KOOPIWHHPOBATH CBOU
JIeMCTBUS C IPYTUMH YJI€HaMU KOMaH/Ibl, OLEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOIINIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM YUaCTHHKAMU B3aUMOICHCTBHSI.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusaunus:



© CaMOCTOSITENIBHO COCTaBJIATh IIJIaH, aJrOPUTM pEUIeHMs 3ajadyd (WIM €ro 4acTh),
BBIOMpPATh CIMOCOO pEImIeHHs ¢ y4E€TOM MMEIONMIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOH MH(pOpMaIHH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

e BJIaJIeTh CHOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLEecca M pe3ysbraTa pelIeHus
MaTeMaTUYECKOH 3a1a4u;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTbh IIpU PELIECHUM 3a]la4M, BHOCHUTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa AESTEIBbHOCTH IOCTABIECHHOM LIEU U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHHS MM HENOCTMXKEHMs 1I€JIM, HaXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce OOyYaroIIMiiCA TMOMYYHUT CIEAYIOUIUE IpEeIMETHBIC
pe3yabTaThI:

Yuciaa 1 BbIYMCTIEHUS

BrImonHsATh, coderass YCTHBIE M THCHbMCHHBIC MPHUEMBI, apuPMETHUSCKUE JEHCTBUS C
parMoHaIbHBIMH YHCIAMHU.

Haxoauth 3Ha4YeHUsT YUCIIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpuEMbl  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COJAEpKAIIUX OOBIKHOBEHHBIE U
JeCATUYHBIC IPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKMCH YUCEN K IpYyrod (IpeoOpa3oBHIBATH JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OCCKOHCUHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATH U YIOPSAIOUYUBATH PALIMOHATIBLHBIE YHCTIA.

OxpyrysTh uncna.

BBINOAHATE MPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHUHN, OIEHKY 3HAYCHHI YHCIOBBIX
BbIpaXCHHI. BBIOMHATE A€HCTBUS CO CTEMEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[IpuMeHATh MPU3HAKU JEITUMOCTH, PA3I0KEHNE Ha MHOXKHUTEIN HATypaTbHBIX YUCE.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MPOMOPIIMOHAIIBHOCTHIO BETUYNH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIHTATHI PEIICHUS 3a/1a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpPasKeHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

BreinonasaTe nmpeoOpa3oBaHus 1EJI0T0 BBIPAKEHUSI B MHOTOUJICH TIPUBEACHUEM MOJ00HBIX
CJIaraeéMbIX, PaCKPBITHEM CKOOOK.

BrITIOTHATE yMHOXKEHHE OJHOUYWICHAa HAa MHOTOWIEH W MHOTOWIeHa HAa MHOTOYJIEH,
MPUMEHSTHh (OPMYITBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyHIeCTBIISITh PA3IOKEHNE MHOTOWICHOB HA MHOXHUTEIH C TOMOIIBIO BBIHECEHUS 3a
CKOOKHM 0OIIero MHOXKHUTEIS, TPYNIHPOBKU CIaraeMbiX, IPUMEHEHUs (POpMYyNT COKpaIIEHHOTO
YMHOKEHHS.

[IpumensTh TpeoOpa3oBaHUST MHOTOWICHOB Ui pEUICHHs pPa3IMYHBIX 3a1ad U3
MaTEeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 pPeaTbHOMN MPAKTHUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMU AJIsI IPeo0pa3oBaHUs
BBIPAKCHUII.



YpaBHeHHUsS M HEpaBEHCTBA

Pemats nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuiia Mepexoaa OT
UCXOJHOIO YypaBHEHUS K PpaBHOCWIBHOMY eMy. IIpoBepsiTh, sBi€TCS M YHUCIO KOPHEM
YpaBHEHUS.

[TpuMeHsTH rpaduvyeckre METOIbI IPH PEIICHUN JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuUMepsI Map YKCe, SABISIOMIUXCS PEIIeHUEM JTMHEHHOTO ypaBHEHUS C IBYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaUK JHHEHHOTO YpaBHEHHUS C JIBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPAQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUSI.

Pemate cuctembl NBYX JIMHEMHBIX YPaBHEHMH C ABYMsS NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBAThH B COOTBETCTBUM C KOHTEKCTOM 3a/layd IOJIY4YEHHbBIN
pe3ynbTar.

DOyHKIUUHA

N300paxarh Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alKlCbIBaTh YHUCJIOBBIE NPOMEXYTKH Ha
anreOpandeckoMm s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIui. Ctpouts rpaduk QyHKINH y = |X|.

OnuceiBaTh € MOMOIIBIO (DPYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, 1I€Ha, KOJMWYECTBO, CTOMMOCTh, MPOU3BOJUTEIBLHOCTh, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduveckuii crocod MpeACTaBiICHUS M aHAIW3a WHPOPMALUHU, W3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPaAdUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenuss B 8 kJiacce 0OOydarOIMICS MOJYYUT CIEAYIOIIHME TPEIMETHBIE
pe3ynbTaThl:

Yuciia ¥ BbIYHMCICHUSA

Hcnonp30BaTh HayalbHBIE NPEACTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENIbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSAMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrOo KBAJIPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOpPHH, UCIIOJIb3Ys MIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHU, UCIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOeil u
crenene yucina 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh MOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXECHU, CONEPIKALIUX CTENEHU C LEIBIM IIOKA3aTENEM.

BbINONMHATE TOXAECTBEHHBbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuI JEHCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A  pPEUICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHONU MPAKTHKU.

YpaBHeHHUsS M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PAallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOINTH MpOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
CUCTEMa YpaBHEHUM pellIeHus], €CIIU UMEET, TO CKOJIbKO, U ITpoYee).



[Tepexoauth OT ciOBeCHOH (GOPMYIMPOBKM 337auu K €€ anreOpandeckod MOJAEIH C
IIOMOLIBI0 COCTABJICHUS YPABHEHMs WJIM CHCTEMBbl YypaBHEHHMH, HMHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TIOJyYEHHBIN pPe3ysIbTar.

[TpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEIHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 WILTIOCTPAILIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[Tonumath ¥  HCHONB30BaTh  (YHKIMOHAIBHBIE IIOHATHUS M SI3bIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONMpEACATh 3HaYeHHWE (YHKIMM O 3HAYCHUIO apryMeHTa,
oIpeseNATh CBOWCTBA (PyHKLUH 110 €€ rpaduKy.

Crpouts rpaduku 37eMeHTapHbIX (GYHKINN BUIA:

y=k/x,y=x2,y=x3y=[x|, y= X, ONHCHIBATH CBOMCTBA YHCIOBOM byHKIIMN MO €&
rpaduky.

K koHiy oOyuenuss B 9 kjacce oOydaromuiics MOJYYUT CIEIYIOLUE IMpeIMETHbIE
pE3yJIbTaThL:

Yucsia v BbIYUCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeinonuaTe apudmMeTrueckue AEHCTBHS ¢ pallMOHAJIbHBIMU YHCIIAMHU, COYETasi YCTHbIE U
[UCbMEHHBIE TPUEMBI, BHIIIOJIHATH BBIUMCIICHUS C MPPALMOHAIBHBIMU YUCIAMU.

HaxoauTs 3HaueHUs CTENEHEN C LIEJIbIMU MTOKA3aTesIMU U KOPHEW, BBIUNCIIATH 3HAUYCHUS
YHUCJIOBBIX BBIPAKEHUH.

OKpyrisiTh JNEHCTBUTENbHBIE 4YHCIIA, BBINONHATH NPUKHUIKY pE3yJbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YypPaBHEHHUS, CBOJSIIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHH € JIByMS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABJIACTCS JIMHEHHBIM.

Pemarts TekcToBble 3ajauu  anreOpauyeckUM CIIOCOOOM C TIOMOIIBbIO COCTaBJICHHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBoauTh MpoCTEMIINE NCCAEAOBAaHUS YPABHEHUM U CUCTEM yYPaBHEHHMH, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TIMpeAcTaBleHuil (ycTaHaBIMBAaTh, MUMEET JM YypaBHEHHE WIH
CUCTEMa YpaBHEHMH pEIlIeHus, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeHHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh pELICHUE
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemare cuctembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa’kaTh pPELIEHHE CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSIMOM,
3alMChIBAaTh PELICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA

PacnioznaBath (yHKIIMM M3y4yeHHBIX BUAOB. [Ioka3bIBaTh CXeMaTHUYECKH PACIOIOKEHUE Ha
KOOPJMHATHOM TUIOCKOCTH rpapukoB GyHKIMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
o y=x3y=1x y= |x|, B 3aBHCHMOCTH OT 3HauYeHHI KO3(DPUIIMEHTOB, OMUCHIBATH CBONCTBA
GyHKUIUH.

Ctpouth U u300pa’kaTh CXE€MaTHYECKH Tpa@UKd KBaJpaTUYHBIX (DYHKIUN, OMUCHIBATH
CBOMCTBA KBaIPAaTUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3snaBate  KBajgpaTtuyHyro (QyHKUHMIO 10  Qopmysie, NPUBOJIUTH  MpPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

Pacno3naBate apu(MeTHUECKYI0O U TEOMETPUUECKYI0 MPOrPECCUr MPU pasHBIX CIIOCOOax
3aJaHusl.




BbINONHATE BBIYUCICHHUS C MCIONB30BaHHEM (OPMYNT N-rO WieHa apuPMEeTH4YecKoil u
T€OMETPUUYECKON TPOTrPECCUi, CYMMBI MIEPBBIX N YJIEHOB.

N300paxkars 4eHbl MOCIEA0BATEILHOCTH TOUKAMHU HA KOOPJIMHATHOM MJIIOCKOCTH.

Pemarp 3a7auu, cBSA3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHWCIE 3a7aud
U3 peampbHOM KHU3HU (C  HCIONB30BAHUEM  KAINBKYJIATOPa, IUQPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJunyecTBo 4yacoB JIeKTPOHHbIE
Ne 1/ HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
B NMPorpamMmbl Bcero Koﬁﬂ TPOJBHbIC HpﬁaKanecmle o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
1 Yucna v BeruKciieHus. PaimoHanbHbIe 25 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
2 AnrebpanyuecKue BEIPAKCHHS 27 1 Egg:j?;iiioﬁn 415690
bu6mmoreka [IOK
3 ¥ PaBHEHITA H HEpaBeHCTBa 20 ! https://m.edS(I)-E).ru/7f415b90
bubmuorexa [JOK
4 Koopaunate! u rpaduku. OyHKINN 24 1 https:/m.c dscﬂ).ru 178415690
bu6mmorexa [IOK
> HosToperne 1 0bobmenne 6 ! https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME
8 KJIACC
KoJsnuecTBo 4acos DJIeKTPOHHbIE
Ne n/mn HanmeHoBaHMe pa3jeioB U TeM (uudpossbie)
) NMPOrpamMMbl Beero KoﬁﬂTp 0JIbHbIE HpﬁaKaneckue o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 UYucna u Beruncinenus. KBagpatHele KOpHU 15 Egggill(;:eelilzﬁ)orﬁﬁ £417af8
) Yucna u BeraucieHus. CTEIeHb ¢ LEIbIM 7 bu6mmoreka [JOK

IIOKa3aTejIeM

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




3 AnrebpandyecKkue BbIpaKEHUS. 5 1 bubmuorexa [JOK
KBanpaTHblil TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHUSI. 15 1 bubnmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7t417af8
5 YpaBHeHus v HepaBeHCTBA. KBajpaTHbIe 15 1 bubmuorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VpaBuenus u HepaBeHCcTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHicuuH. OCHOBHbIC HOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
? Dymxumu. Hucnosie Gyricmm ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 [osropenue u obobmenue 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
9 KJIACC
KoJsnuecTBo 4acos DJIeKTPOHHbIE
Ne o/ HanmenoBaHue pa3jeiioB 4 TeM (uudgposrbie)
) NporpamMmsbl Bcero Konrpoaensie | IlpaxTadeckue o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypebi
1 Uucna u BeruucieHus. JeiicTBUTENbHbBIE 9 bubnuoteka [JOK
qyucsua https://m.edsoo.ru/7f419d08
2 YpaBHEHUS M1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnorexa [JOK
OJIHOI epeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [JOK




ypaBHEHUH https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
Pynxuun 16 ! https:/m.edsoo.ru/7f419d08
YucaoBble IOCIEN0BATEIBHOCTU 15 1 Eubmorexa LOK
A https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 13 1 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
INOYPOYHOE INVIAHUPOBAHHUE
7 KJIACC
Ne Koan4yecTBO 4acoB Jara DJIeKTpOoHHbIE U(POBBIE
11/-11 Tema ypoka Beero Konrpoasbnbie | IIpakTuyeckue W3ydenus odOpasoBaTe/bHBIE
padoTbl padoThbI pecypcsl
[ToHsTHE palOHAIBHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
ApupmeTHeckHe AeHCTBUA © 1 https://m.edsoo.ru/67d29ebc
paIMoHaIbLHBIMU YHCIIAMU
ApH(METHYECKHE ACHCTBHUS C 1 https://m.edsoo.ru/12a61fc6
paIoHaIbHBIMU YHCIAMU
ApujueTirieckue AeHCTBHA C 1 https://m.edsoo.ru/d1ed825¢
parMoHaILHBIMU YHCIIAMHU
ApH(METHYCCKHE ACHCTBIS C 1 https://m.edsoo.ru/64d7baab
paIoHaIbHBIMU YHCIIAMU
Apupmeruyeckue 1eCTBU ¢ 1 https://m.edsoo.ru/7e666ef9
parMoHaILHBIMU YHCIIAMHU
CpaBHeHue, yIopsI0YMBaHNE 1 https://m.edsoo.ru/ffSe7a8e




pallOHAJIbHBIX YHCECII

CpaBHeHue, ynopsiiounBaHue

8 https://m.edsoo.ru/37114db1
palMOHAIBHBIX YHCEIl

9 CpaBHeHHE, yIOPAN0HMBAHHC https://m.edsoo.ru/cbal49bb
parMoOHAIBHBIX YHCEIT

10 CTencHp ¢ HaTypaylbHEM https://m.edsoo.ru/5481ee5f
IoKa3aTejieEM

11 Creness ¢ HaTypabHbM https://m.edsoo.ru/e6la7dea
IoKa3arejieM

12 CTeneHp ¢ HaTypajbHEM https://m.edsoo.ru/bbd9fce4
IoKa3aTejieEM

13 Crenerk ¢ HaTypaibHbIM https://m.edsoo.ru/1eee9d8f
IoKa3arejieM

14 Crenens ¢ HaTypabHbIM https://m.eds0o.ru/9c63e356
IoKa3aTejieEM
Pemrenyie ocCHOBHBIX 3a7a4 Ha

15 JpoOH, IPOLIEHTHI U3 peabHOM https://m.edsoo.ru/d4bd3736
MPAKTHKU
Pemnrenrie 0CHOBHBIX 3a7a4 Ha

16 JpoOH, IPOLIEHTHI U3 pealbHOM https://m.edsoo.ru/e45b6b9a
MPAKTUKU
Pemnrenie 0CHOBHBIX 3a7a4 Ha

17 IpoOu, IPOLEHTHI U3 peabHON https://m.edsoo.ru/b23c8519
MPAKTUKU
Pemnrenie 0CHOBHBIX 3a7a4 Ha

18 JpoOH, IPOLIEHTHI U3 PealbHOM https://m.edsoo.ru/d8c56f58
MPAKTHKHU

19 TIpu3HAKK NETMMOCTH, Pa3TOKCHHA https://m.edsoo.ru/fc66dc66
Ha MHOXXUTEJIHM HATYPAJIbHBIX YHCEI

20 IpusHaxu A IMMOCTH, pasiokeHus https://m.eds00.ru/5527¢756

Ha MHOXXUTCIIN HATYPAJIbHBIX YUCEIT




Peanbnbie 3aBucumoctu. [lpsimas u

21 https://m.edsoo.ru/67f1{fb3
oOparHast MPONMOPIUOHATEHOCTH

22 Peaibupie sapucumoctH. Ipamas i https://m.edsoo.ru/ae9c6a83
o0OpaTHas MpOoNoOpPLUUOHAIBHOCTH

23 Peariiie sasncnvoctit. Tlpimast i https://m.edsoo.ru/43¢563 1b
oOparHas MPONMOPIUOHATEHOCTH

24 Pearrie sapncimoctt. Tlpamas i https://m.edso0.ru/774b4b2a
oOpaTHas MPONoOpPLUUOHAIBHOCTH

25 Konrponbnas pabora 1o reme https://m.edsoo.ru/c898bd9 1

PanmonanpHbie yncna

26 BykBeHHbIE BbIpaKeHUs https://m.edsoo.ru/93aacbce

27 DopMyibl https://m.edsoo.ru/187ac8f4

28 DopmyIibl https://m.edsoo.ru/9c791daf

29 Hepemennre. onycrumbie https://m.edsoo.ru/acce84d2
3HAYCHUSI IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX

30 BBIPQKEHUH, paCKPBITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MIPHUBEJICHHE TTOJJOOHBIX CIIaraeMbIX
[IpeobOpazoBanrie OyKBEHHBIX

31 BBIpQXEHUH, pacKpbITHE CKOOOK U https://m.edsoo.ru/16d6cc63
MIPHUBEJICHHE TTOJJOOHBIX CIIaraeéMbIX
ITpeoOpa3oBanue OyKBEHHBIX

32 BBIPAKEHUI, pacCKpbITUE CKOOOK U https://m.edsoo.ru/9138843a
MIPUBE/ICHNE TOJTIOOHBIX CIaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX

33 BBIpAXKEHUI, paCKpbITHE CKOOOK U https://m.edsoo.ru/365491cd
MIPUBEICHNE TTOJTIOOHBIX CIaraeMbIX

34 CBOHCTBA CTENCHH ¢ HATYPATbHAIM https://m.edsoo.ru/6¢2c38ad
MI0Ka3aTeieM

35 CBOIiCTBa CTETICHU C HATYPAIbHBIM bubnuotexa [JOK

IIOKa3aTcjIcM

https://m.edsoo.ru/7f42154¢




CBolicTBa CTENEHU C HATYpPaJIbHbIM

but6mmoreka [IOK

36 IoKa3aTejieEM https://m.edsoo.ru/7f4218be

37 MHorousiaeHsl https://m.edsoo.ru/82f3b41d

38 MHOro4JIeHbI https://m.edsoo.ru/31f8695b

39 CroxeHue, BEMHTAHKC, https://m.edsoo.ru/b8efe5Sb6
YMHO)XCHHE MHOTOWICHOB

40 CnoxeHHe, BEMHTAHHC, https://m.edsoo.ru/9ee9eSaf
YMHOXXEHHE MHOTOYJICHOB

41 CnoxxeHue, BEIATAHEE, https://m.edsoo.ru/46584act
YMHOXEHHE MHOTOYJICHOB

42 Cr10:KCHNUE, BRIYHTAHHC, https://m.edsoo.ru/d1f97af4
YMHO)KEHUE MHOTOWICHOB

43 DopMyIbI COKPAMEHHOTO https://m.edsoo.ru/d9e7deb5
YMHOXEHUS

44 opMyIbI COKPAEHHOTO https://m.edsoo.ru/6e7de53c
YMHOXKEHUS

45 DopmyTbt COKPAIIIEHHOTO hitps://m.edsoo.ru/le63f25¢
YMHOXEHUS

46 opMyIbI COKPAEHHOTO https://m.edsoo.ru/l1e33ad77
YMHOXKEHUS

47 PopMyIIB! COKPAMEHHOTO https://m.edsoo.ru/cc74alc5
YMHOXEHUS

48 Pazjoxenne MHOrOUICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOKUTEIN

49 Paznoxenue MHOrowICHOB Ha https://m.edsoo.ru/b75487fd
MHOKHUTEIN

50 Pa3snoxeHne MHOrOWICHOB Ha https://m.edsoo.ru/3c39faa7
MHOKHUTEIN

51 Pasnoxenne MHOro4IeHOB Ha https://m.edsoo.ru/a65bf4e2

MHOXHUTEIN




KonTponbnas pabora no teme

52 " " https://m.edsoo.ru/8e555bab
AnreOpanueckue BbIpayKEHUs

YpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHECHHS, https://m.edsoo.ru/c24c5497
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOE ypaBHEHUE C OJHOU

54 MEPEMEHHOM, PEIICHUE TUHEUHBIX https://m.edsoo.ru/f865b539
ypaBHEHUU
JIuHeitHOE ypaBHEHHUE C OJJHOM

55 MEePEMEHHOM, PEIICHUE JTUHEUHBIX https://m.edsoo.ru/4f1a8771
YpaBHEHUI
JIuHeitHOE ypaBHEHHUE C OJHOM

56 MEePEMEHHOM, PEeIICHUE JTUHEUHBIX https://m.edsoo.ru/39854e31
YpaBHEHUI

57 Pemmeame 372 ¢ IOMOIBIO https://m.edsoo.ru/db6e1£8b
ypaBHEHUH

58 Pemeriiie 3zt ¢ OMOIEHO https://m.eds00.ru/974443d6
YpaBHCHHIA

59 Pemenne Ja7a € TIOMOTIBIO https://m.edsoo.ru/a812ec46
ypaBHEHUH

60 Pemere JANAT € TIOMOTIPIO https://m.edsoo.ru/bac6dd1d
YpaBHCHHIA

61 JIREIiHOE ypaBHEHHE ¢ ABYMS https://m.edsoo.ru/4b1ff196
MIEPEMEHHBIMH U €ro rpaduk

62 JReiitoe ypapHEHite ¢ AByMs https://m.edsoo.ru/656728ca
MIEPEeMEHHBIMH | €0 Tpaduk

63 Ccrema AABYX JMHCHHBIX https://m.edsoo.ru/569¢49dd
ypaBHEHUH C IByMS IEpEMEHHBIMH

64 Crcrema AABYX JHHCHHBIX https://m.edsoo.ru/424d81ce
YpaBHEHHH C ABYMS NTEPEMECHHBIMU

65 Cucrema IByX JIMHEHHBIX https://m.edsoo.ru/abce5656




YpaBHEHHI C ABYMS MEPEMEHHBIMU

CucreMa IByX JIMHEHHBIX

66 . 1 https://m.edsoo.ru/1567fecb
ypaBHEHUH C IBYMS IEPEMEHHBIMH

67 Pemenue cucrem ypaBHEeHHI 1 https://m.edsoo.ru/283cclel

68 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/fdccfe2e

69 Pemenue cucrem ypaBHEHUN 1 https://m.edsoo.ru/611cal56

70 Pemenue cucrem ypaBHEHHI 1 https://m.edsoo.ru/9a355ff9

71 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/f124ac9a

72 Konrpoxbias pabora no Teme 1 https://m.eds00.ru/57b39728

JInnelHbIe ypaBHEHHUS

73 Koopaunara Touku Ha npsiMoit 1 https://m.edsoo.ru/a23733d2

74 UucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28

75 YucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9

76 Paccrosnne MEHLY IBYMA TOTIAMH 1 https://m.edsoo.ru/5cc9ccSb
KOOPJIUHATHON MPSIMOM

77 Paccrosne MEHLY ABYMA TOTHAMH 1 https://m.edsoo.ru/22a3cbb6a
KOOPJIMHATHOW TPSIMOH

78 HpsmoyroxkHas cucrema 1 https://m.edsoo.ru/3b66d7e3
KOOpJMHAT Ha TUIOCKOCTH

79 Hpsamoyronpiras cictema 1 https://m.edsoo.ru/fab8c1bd
KOOPJIMHAT Ha TUIOCKOCTH

80 TTpivepst rpaduKos, sajanHpix 1 https://m.edsoo.ru/d9cf79c¢1
bopmynamu

81 Hpumepe! rpaguicos, 3aanHbix 1 https://m.edsoo.ru/842b2d45
dbopmynamu

82 [Tpwveper rpaguKos, sapammpix 1 https://m.edsoo.ru/f8f647a4
dbopmynamu

83 Hrenue rpaguKos peabHbIx 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEM




Urenue rpadMKoOB pearbHbIX

84 . 1 https://m.edsoo.ru/ba2f4{f4
3aBUCUMOCTEH
85 [Tonstue GyHKIIM 1 https://m.edsoo.ru/cc5ad997
86 I'padux pyHKIIN 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa pyHKIUH 1 https://m.edsoo.ru/2c3527¢l
88 CaoiicTBa pyHKITUH 1 https://m.edsoo.ru/111696e6
89 Jluneitnas GyHKIUS 1 https://m.edsoo.ru/da7259¢2
90 Jluneitnas GyHKUMSA 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpauka tHCHHOI 1 https://m.eds00.ru/68799ddc
byHKIIIN
92 lNoctpoenne rpaguka umeiiHoii 1 https://m.edsoo.ru/212d18¢7
byHKIIUHU
93 I'paduk yakmmm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pynkuum y =[x| 1 https://m.edsoo.ru/f4dfafbc
KoHntposbHas paboTta 1mo Teme
95 Koopuratet  rpauki. 1 https://m.edsoo.ru/613c655d
Oynkiun" / Beepoccuiickas
IIpoBepoyHas pabora
Hrorosas koHTposIbHAs paboTa /
96 Bcepocculickas npoBepoyHas 1 https://m.edsoo.ru/755babd3
paborta
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/3a654b9d
0000111eHe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
98 METOJOB Kypca 7 kiacca, 1 https://m.edsoo.ru/d7ff245a
0000111eHIEe 3HAHUT
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
99 METOJOB Kypca 7 kiacca, 1 https://m.edsoo.ru/d12b3b9d

000011IeHNE 3HAHUN




[ToBTOpEHNE OCHOBHBIX MOHSATUI U

100 METOJI0B Kypca 7 Kiacca, 1 https://m.edsoo.ru/81ca2fd1
0000111eHIE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
101 METOJI0B Kypca 7 Kjacca, 1 https://m.edsoo.ru/53c2e81f
0000111eHHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATUNA U
102 METOJI0B Kypca 7 Kiacca, 1 https://m.edsoo.ru/9fcdbdc9
0000111eHE 3HAHUT
OBILEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KUIIACC
N KoaunyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
n/-n Tema ypoka Beero Konrpoabueie | IlpakTuueckue — o0pa3zoBaTebHbIE
padoThI padoThI pecypcbl
1 KBanpaTHblil KOpEHb U3 YHUCIIa 1 https://m.edsoo.ru/7f566b24
2 HomsTne 06 MppannoHanLHoM 1 https://m.edsoo.ru/72ac855b
qrcle
3 JLeCATHHHBIE NPHOIKCHHS 1 https://m.edsoo.ru/da8989ce
WppallMOHAIBHBIX YHCET
4 JlecATHHHbIE NPHOTIKCHHS 1 https://m.edsoo.ru/fc4af857
WUPPAIMOHATLHBIX YHCETT
5 JlelicTBUTENBbHBIC YKCIIA 1 https://m.edsoo.ru/alddbeae
6 CpaBHCHHC JCHCTBHTCIEHEIX 1 https://m.edsoo.ru/637a2172
YUCE
7 CpaBHeHHe ACHCTBHTEIIbHEIX 1 https://m.edsoo.ru/d537dbaf
qrcen
8 ApudpmeTnueckuil KBaJapaTHbIN 1 https://m.edsoo.ru/9d8ebebf




KOPEHb

VYpaBHeHue BUia x> = a

https://m.edsoo.ru/c22abcca

10

CoiicTBa apupMeTHIECKUX
KBaJ[paTHBIX KOPHEH

https://m.edsoo.ru/78ffac69

11

CaoiicTBa apupMETHICCKUX
KBaJPATHBIX KOPHEU

https://m.edsoo.ru/6af3fa69

12

[TpeoOpa3oBaHue YHCTOBBIX
BBIPKCHUH, COJICPIKAIINX
KBaJ[paTHbIC KOPHU

https://m.edsoo.ru/39¢73255

13

[IpeoOpazoBaHUe YHCTOBBIX
BBIPKCHUH, COJCPIKAIINX
KBaJ[paTHbIC KOPHU

https://m.edsoo.ru/ac98bbb1

14

[TpeoOpazoBaHUe YHCTOBBIX
BBIPKCHUH, COJICPIKAIINX
KBaJ[paTHbIC KOPHU

https://m.edsoo.ru/f87ee32a

15

[IpeoOpa3oBaHUe YHCITOBBIX
BBIPKCHUH, COICPIKAIINX
KBaJ[paTHbIC KOPHU

https://m.edsoo.ru/32593c7¢e

16

CreneHs ¢ 1eJIBIM ITOKa3aTeaeM

https://m.edsoo.ru/a59837el

17

CrangapTHas 3aIuch 4ncCia.
PazMepbl 00BbEKTOB OKPYKAIOLIETO
Mupa (0T IEMEHTaPHbBIX YaCTHI]
710 KOCMUYECKUX 00BEKTOB),
JUINTEIBHOCTD TPOLIECCOB B
OKpY’KalolleM MHpe

https://m.edsoo.ru/928ecd9f

18

CBolCTBA CTEIEHU C LIETBIM
OKa3aTejieEM

https://m.edsoo.ru/45fec448

19

CBOICTBa CTEIICHU C OCJIbIM
IIOKa3aTejIeM

https://m.edsoo.ru/44{84bfd

20

CBOIiCTBA CTEMNEHU C IETBIM
oKas3arejieM

https://m.edsoo.ru/13da6ff5




CBoiicTBa CTENEHU C LIEIBIM

21 https://m.edsoo.ru/a444ce3e
I10Ka3aTelIeM

22 (‘BOHCTEA CTONICHI ¢ NENEIM https://m.edsoo.ru/345¢1638
MOKa3aTeieM

23 KBanpaTHslii TpéxuiieH https://m.edsoo.ru/baldf7ec

24 KBanpatublii TpéxuiieH https://m.edsoo.ru/bdd9be79

25 Pa?HO}KCHHe KBAZpATHOTO https://m.edsoo.ru/6ec17678
TpEXUIIEHA HA MHOXHUTEIU

26 Paszosierine Kpanparioro https://m.edsoo.ru/Se6567eb
TpEXUJIeHa HA MHOXHUTEIU
KonTponbHas pabota no Temam

27 "KBanparnsle kopHu. CreneHu. https://m.edsoo.ru/c724d7e4
KBanpatubiii TpexuieH"”

28 Anrebpandeckas 1po0b https://m.edsoo.ru/ec8fa983
JonycTuMeble 3HaUCHUS

29 MEPEMEHHBIX, BXOIAIINX B https://m.edsoo.ru/3ccca98f
anreOpanvecKue BbIPaKEeHUs
JonycTuMeble 3Ha4eHUS

30 IEPEMEHHBIX, BXOJSIIUX B https://m.edsoo.ru/b92452fd
anredpanvecKue BbIPaKEeHUs

31 Ocnosroe CBOMETBO https://m.edsoo.ru/7a7818ed
asireOpandeckoi 1pobu

32 Coxkpatienue apobeit https://m.edsoo.ru/33ee19b8

33 Cokpaienue apooei https://m.edsoo.ru/3d585¢35

34 Coxkpartenue apobeit https://m.edsoo.ru/b7286a26
Crnosxenue, BBIYUTAHUE,

35 YMHOKEHUE U JIeJIeHNE https://m.edsoo.ru/b7c5738b
asreOpandecKux Apooeit

36 Croxenue, BrlauTanue, https://m.edsoo.ru/fa626af5

YMHOXKCHHEC U ACTICHUC




anreOpandecKux apooeit

Clio)xeHne, BRIYUTAHUE,

37 YMHOXEHHE U JIEJIEHNE https://m.edsoo.ru/67e347{8
anredpandecKux apooeit
Crnosxenue, BBIYUTAHUE,

38 YMHOXEHHE U JIEJIEHNE https://m.edsoo.ru/8d61236¢
anredpandecKux apooeit
[IpeobOpazoBanue BhIpaXKEHUH,

39 COJIEpIKaIINX anredpandecKue https://m.edsoo.ru/82ac3492
Ipoou
[Ipeobpa3oBanue BbIpaxeHHH,

40 COJIEpIKaIINX anredpandecKue https://m.edsoo.ru/51ae3adl
Ipodu
[Ipeobpa3oBanue BbIpaxeHHH,

41 CoZIepIKalINX alredpandecKue https://m.edsoo.ru/d4adbf39
Ipodu

42 ,ISOHTPOHBHM pabora 1o ,,TeMe https://m.edsoo.ru/edadel6d

Anrebpanyeckast 1poOb

43 KBanpaTtHoe ypaBHEeHUE https://m.edsoo.ru/aaSbeeca

44 Henonnoe kBagparHoe ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 HenonHoe kBagpaTHOE ypaBHEHHE https://m.edsoo.ru/7739d625

46 opwyxta KopHeit KBapatHoro https://m.edsoo.ru/f3¢232a6
YpaBHEHHSI

47 opwmyzia KOpHEH KBapaTHOro https://m.edsoo.ru/1b454bfe
YpaBHEHHSI

48 dopwy1a Kopreit kBapatHoro https://m.edsoo.ru/5b12bSea
ypaBHEHUs

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b61f

51 Pemenue ypaBHeHUH, CBOIALINXCA https://m.edsoo.ru/673692a2




K KBaJI[paTHbIM

52

Pemenue ypaBHeHM, CBOAAIIUXCS
K KBaJIpaTHBIM

https://m.edsoo.ru/aaa9bcda

53

[Ipocreiimme apoOHO-
palOHAIbHbIC YPABHEHUSI

https://m.edsoo.ru/67772e31

54

[Ipocreiimme npoOHO-
paIoHaIbHbIC YpaBHEHUS

https://m.edsoo.ru/29e268ed

55

Pemienue TEKCTOBBIX 3a/1a4 C
MIOMOIIIbIO KBa/IPATHBIX YPABHEHUH

https://m.edsoo.ru/ct84dc92

56

Pelrenne TeKCTOBBIX 3a1a4 €
ITIOMOIIBIO KBA/IPATHBIX YPABHEHUH

https://m.edsoo.ru/feb686c8

57

KonTponbnas padbora no teme
"KBagparusle ypaBHeHUs"

https://m.edsoo.ru/b7blad5f

58

JIuneiliHOE ypaBHEHUE C IBYMSI
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPBI PELICHNS YPAaBHEHUN B
LEJIBIX YUCIIAX

https://m.edsoo.ru/ae677ab5

59

JIuHeitHOE ypaBHEHUE C IBYMSI
MePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJIBIX YUCIIax

https://m.edsoo.ru/2b4{f56e5

60

JInneniHOE ypaBHEHHUE C JBYMS
MIEPEMEHHBIMHU, €ro IpaduK,
IIPUMEPHI PELICHNS YPAaBHEHUN B
LEJIBIX YUCIIAX

https://m.edsoo.ru/56fb3f4a

61

Pemenue cuctem IByX JTUHEHHBIX
YPaBHEHUI C IByMs] IEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

62

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS] IEPEMEHHBIMHU

https://m.edsoo.ru/debed3f1

63

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHU C IByMsl IEPEMEHHBIMU

https://m.edsoo.ru/4ca22968




64

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

https://m.edsoo.ru/5d426¢5d

65

IIpumepsl pelieHns cucTem
HEJIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

https://m.edsoo.ru/1c257f64

66

I'paduueckas naTEpIIpeTAIINL
ypaBHEHUS C ABYMs IEPEMEHHBIMHU
Y CUCTEM JIMHECUHBIX YPABHEHHI C
JIBYMSI IEPEMEHHBIMHU

https://m.edsoo.ru/275e59¢c2

67

I'paduueckas uHTEpIIpETALIUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/7e32c¢719

68

Pemenne TekcTOBBIX 3a1a4 ¢
ITIOMOIIBIO CUCTEM YPABHEHUI

https://m.edsoo.ru/2bee62fc

69

Pemienue TEKCTOBBIX 3a/1a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

https://m.edsoo.ru/a4ee3336

70

Pelrenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPABHEHUI

https://m.edsoo.ru/c425b3ed

71

YUucnoBble HEPABEHCTBA U UX
CBONCTBA

https://m.edsoo.ru/ab935797

72

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/2a95bc36

73

HepaseHnctBo ¢ ogHOM
IIEPEMEHHOMN

https://m.edsoo.ru/f7daad5b

74

JInneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOMN U UX pEIICHUE

https://m.edsoo.ru/1b31351c¢

75

JIuHeiiHbie HEPABEHCTBA C OJHOM
MEPEMEHHOMN U X pelIeHNe

https://m.edsoo.ru/9e34ec7d

76

JInneliHbIe HEPABEHCTBA C OJJHOMN

https://m.edsoo.ru/e3b51845




MIEPEMEHHON U UX pelIeHHe

CucTeMbl TUHEUHBIX HEPABEHCTB C

77 . . https://m.edsoo.ru/f4c88c54
OJIHOM NIEPEMEHHON U UX pelICHHE

78 CHCTng JIMHCHHBIX HEPABEHCTB © https://m.edsoo.ru/571a8b2c
OJIHOM MEepeMEeHHOMN U UX pelIeHHe

79 (CHCTCMBI JIHHCHHEIX HEPABCHCTE ¢ hitps://m.eds00.ru/99b83365
OJIHOM NIEPEMEHHON U UX pelICHHE
N300pakeHue pereHus

80 JIMHEITHOTO HEPABEHCTBA U UX https://m.edsoo.ru/aeal2984
CUCTEM Ha YHCIOBOM IPSIMOU
N300pakeHne pemeHus

81 JIMHEITHOTO HEPABEHCTBA U UX https://m.edsoo.ru/57565dd5
CUCTEM Ha YHCIOBOM NPSIMOU
KonTponbHas padoTa no temam

82 "HepasenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHH"

83 [TonsiTre GyHKIIMN https://m.edsoo.ru/6a7caeab

84 Obnacts OTPEACIICHHA 1 https://m.edsoo.ru/1b9bcdef
MHO’KECTBO 3HAYCHUI (DYHKIINN

85 CrniocoOrl 3a1anust QyHKIUN https://m.edsoo.ru/bc3f786e

86 I'padux pyHKIIMN https://m.edsoo.ru/df9eb637

87 CoiicTsa dynKiH, ux https://m.edsoo.ru/f27b961d
0TOOpaxkeHue Ha rpauke

88 Hrerne 11 HOCTpOCHHE rpaguios https://m.edsoo.ru/88a699¢e
byHKIUH

89 Ipivepnt rpaduios dynxupmii, https://m.edsoo.ru/296¢3ec9
OTPaKAIOIIUX PEATbHBIE TIPOIIECCHI
OYHKIMH, OMMUCHIBAIOIIIE MTPSMYFO

90 1 00paTHYIO IPOMOPIIMOHATEHBIC https://m.edsoo.ru/b2e6¢c3fd

3aBUCHMOCTH, UX TpaduKu




91

I'umep6ona

https://m.edsoo.ru/c7cd25d2

92

I'unep6ona

https://m.edsoo.ru/ea41995¢c

93

I'padux Gpynkuum y = x?

https://m.edsoo.ru/2bf8459¢

94

OyHKIMU y =x%, y=x>, y=VX,y =
x|; Tpaduueckoe peuieHue
YpPaBHEHUM U CUCTEM ypaBHEHHI

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011eHNE 3HAHUHT /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/f4e48f18

96

HroroBas koHTpoabHas paboTa /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/f8a8e3ac

97

IToBTOpEHNE OCHOBHBIX TTOHSITUA U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUNA

https://m.edsoo.ru/b51ebf75

98

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIaccoB,
0000111eH1e 3HAHUHI

https://m.edsoo.ru/76f1{8e2

99

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
0000111eH1e 3HAHUHN

https://m.edsoo.ru/7cb79181

100

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
0000111eHNe 3HAHUHT

https://m.edsoo.ru/592ad7a9

101

IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNe 3HAHUHI

https://m.edsoo.ru/1fbadd86

102

IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJ0B KypCOB 7 M 8 KJIaCCOB,

https://m.edsoo.ru/dc2f5d6¢




000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10

102 6 0
[TPOTPAMME
9 KJIACC
Ne KoJuinyecTBo 4yacoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
., Tema ypoka o0pa3oBarte/ibHbIE
/i yp Beero KourpoJusbnbie | IIpakTHyeckue W3yuenus p
padoTsbI padoTbI pecypcel
PanmonanesHbie yncna,
UppalMOHAIIbHBIE YUCIIa, KOHEUHbIE 1 https://m.edsoo.ru/784cddlc
1 OECKOHEYHbIE IeCATUYHBIE Apo0u
MHO0€eCTBO J1eHCTBUTEIBbHBIX
YHCell; ASHCTBUTCILHBIC YHCIa KaK 1 https://m.edsoo.ru/97eaef99
OeCKOHEYHbIE AECITUYHBIE IpOooH
B3aumHo onHOo3HaYHOE
COOTBETCTBHUE MEXTY MHOKECTBOM
JICMCTBUTENILHBIX YHUCET U 1 https://m.edsoo.ru/2e8d43dc
MHOKECTBOM TOYEK KOOPHMHATHOM
IPsAIMOI
CpaBHeHHE IeHCTBUTENBHBIX YHCET,
apudmeTnyeckue 1eUCTBUS C 1 https://m.edsoo.ru/c83fele6
JIECTBUTENLHBIMH YUCIIAMU
[TpubnmxEéHHOE 3HAUCHHE
P 1 https://m.edsoo.ru/b75291fe
BEJIMYHMHBI, TOYHOCTH MPUOITNKCHIS
OxpyrieHue ynucesn 1 https://m.edsoo.ru/ad42bfel
Oxkpyrnenue ymucen 1 https://m.edsoo.ru/4866ab2a
[Ipukuaka 1 oleHKa pe3yabTaToB
PHICHIKA H OTL pe3y 1 https://m.edsoo.ru/d9c21ccd
BBIYHCIICHUI
IIpukuaka 1 OLIEHKA PEe3yJIbTaTOB 1 https://m.edsoo.ru/42bb579b




BBEIYMCIICHUN

JIuneitnoe ypaBHeHue. Pemenue

10 YpaBHEHUH, CBOJALINXCS K https://m.edsoo.ru/8da553dd
JINHEUHBIM
JIuneitHoe ypaBHeHue. Pemenue

11 YpaBHEHUH, CBOJALINXCS K https://m.edsoo.ru/632a9a8a
JIMHEUHBIM
KBanparnoe ypaBHenue. Penienue

12 YpaBHEHUM, CBOAAIIUXCS K https://m.edsoo.ru/d26¢f1db
KBaJJpaTHBIM
KBanpartHoe ypaBHeHue. Perenue

13 YpaBHEHUM, CBOAAIIUXCS K https://m.edsoo.ru/ffde92f6
KBaJJpaTHBIM

14 buxBaapaTHbie ypaBHEHUS https://m.edsoo.ru/79483d18

15 buxBanpaTHble ypaBHEHUS https://m.edsoo.ru/64b9efca
IIpumeps! perieHus: ypaBHEHU

16 TpEeThel 1 4eTBEPTON CcTENEHEN https://m.edsoo.ru/8c18feda
pas3noKeHuEeM Ha MHOXKHUTENIN
IIpuMeps! perieHus ypaBHEHUN

17 TpeThel U 4eTBEPTON cTeneHeH https://m.edsoo.ru/fa5b88a7
pas3oKeHUEM Ha MHOXKHUTENIN

18 Petuertie ApodHo-paOaTLHBX https://m.eds00.ru/d56625¢7
ypaBHEHHH

19 Peuene 7P 00HO-PALHOHATLHEIX https://m.edsoo.ru/4252c16d
ypaBHEHUH

20 PelIleme TeRCTORED saia'd https://m.eds00.ru/c9ch88d2
anredpandecKuM METOI0M

21 Pelienne TeKCTOBbIX 3312 https://m.edsoo.ru/b4afab15
alre0pandeckuM METOAOM

22 PemmeAMe TCKCTOBEX 3aj(at https://m.edso0.ru/3cf8d84b

aJ'IFC6paI/ILIeCKI/IM METOJ0OM




23

KontpossHas paboTa o reme
"YpaBHeHMsI ¢ OIHON niepeMeHHON"

https://m.edsoo.ru/d7f52af8

24

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

https://m.edsoo.ru/df9d8{39

25

VYpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU
u ero rpapuk

https://m.edsoo.ru/5d32aal6

26

Cucrema 1ByX JTUHEHHBIX
yYpaBHEHUII ¢ IByMs IEPEMEHHBIMU
U €€ pENICHNE

https://m.edsoo.ru/2bba28d6

27

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHHI C TBYMSI IEPEMEHHBIMU
U €€ pEIICHNE

https://m.edsoo.ru/c84b7ec2

28

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C IByMSI IEPEMEHHBIMU
U €€ pEIICHNE

https://m.edsoo.ru/85dcb849

29

Cucrema 1ByX JUHEHHBIX
YpPaBHEHHI C TBYMSI IEPEMEHHBIMU
U €€ penIeHne

https://m.edsoo.ru/497eclfe

30

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JIPyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/73a6debd

31

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIPyroe — BTOPOU CTENIEHU

https://m.eds00.ru/3962972a

32

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/7ee93blc

33

Pemrenne cucreM nByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/253a6d78

34

I'padnueckas uHTEpIIpeTaLIns
CHCTEMBI YpPaBHEHUI C IBYMsI

https://m.edsoo.ru/74aacd41




ICPEMEHHBIMU

Pemenne TekCTOBBIX 3aJa4

35 https://m.edsoo.ru/c4d16a8f
anredpanvdeckuM crmocooom

36 Pemenne TeKCToBbIX 3314 https://m.edsoo.ru/b939ee99
anreOpanvecKuM Crocooom

37 Konrponbnas pabora 1o reme https:/m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUH

38 qHCuH OBBIC HCPABCHCTBA M HX https://m.edsoo.ru/43de68c6
CBOIICTBA

39 HuciioBbIe HEpaBeHCTBA H HX https:/m.eds0o.ru/369843b4
CBOICTBAa

40 Jluneiinbie Ijep ABCHCTEA C OJTHOU https://m.edsoo.ru/55eaa389
MIEPEMEHHOM M UX PEIICHHE

41 Jluneiibic HEPABCHCTBA C ONIHOM https://m.eds00.ru/699fbbds
MEPEMEHHON M UX PEIICHHE

42 Jluneiinbie Ijep ABCHCTBA C ONHOU https://m.edsoo.ru/ea2687d2
MIEPEMEHHOMN M UX pPEIICHHE

43 CHCT?MH HHHCHHBEX HEPABCHCTE ¢ https://m.edsoo.ru/6aal7218
OJTHOM TIEPEMEHHOM U MX PEIICHUE

44 CHCTSMH HHHeHHB}X HCEPABCHCTE https://m.edsoo.ru/218d6f2e
OJTHOY TIGPEMEHHOM U MX PEIICHUE

45 CHCTEMEI IMHEHHBIX HEPABEHCTS C https:/m.edsoo.ru/db291ecl
OJTHOM TIEPEMEHHOM U UX PEIICHUE

46 KBanpatubie HepaseHCTBa H X https:/m.edsoo.ru/6e4fab45
pelieHune

47 KsajipaTHELe HepaBeHCTBA H HX https://m.edsoo.ru/e665cdbl
pelieHue

48 KBazipaTHEIC HEPABEHCTBA 1 X https://m.edsoo.ru/19da69fd
pelieHune

49 KBanpathbie HepaBeHcTBa 1 ux https://m.eds00.ru/98c2b3bf

pelieHne




50

KBanparHsie HepaBeHCTBA U UX
perieHne

https://m.edsoo.ru/3f4a76ea

51

I'paduueckas uHTEpIIpETAIIS
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU

https://m.edsoo.ru/d4528c7a

52

I'paduueckas uHTEpIIpETAIIS
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU

https://m.edsoo.ru/5b94c64a

53

KonTponbhas pabora no teme
"HepaBencrna"

https://m.edsoo.ru/b99{5667

54

KBanpatuunas ¢pynkius, e€ rpaduk
Y CBOMCTBA

https://m.edsoo.ru/e5173a2b

55

KBanparuunas ¢pyHknus, e€ rpaduk
M CBOMCTBA

https://m.edsoo.ru/743339c6

56

KBanpartuunas ¢ynkius, e€ rpaduk
Y CBOMCTBA

https://m.edsoo.ru/88ff1a6f

57

[Tapaboia, KOOPAMHATHI BEPIITHHBI
napadoIIbl, 0Cb CHMMETPHH
napaboJIb

https://m.edsoo.ru/15¢c24da8

58

[Tapabomna, KOOpIMHATHI BEPIIUHBI
napaboibl, OCh CHMMETPUU
napaboJIbI

https://m.edso0.ru/8249b96¢

59

[Tapabomna, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUU
napaboJIbI

https://m.edsoo.ru/fb278e5¢

60

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboJibl, OCh CHMMETPUU
napaboJIbI

https://m.edsoo.ru/ed969721

61

[Tapabomna, KOOpAMHATHI BEPIIUHBI
napaboibl, OCh CHMMETPUU
napaboJIbI

bubanoreka LIOK
https://m.edsoo.ru/7f43a526




[Tapaboina, KOOpAMHATHI BEPIIMHBI

62 napaboIIbl, 0Cb CHMMETPHH
napaboJIbI

63 I'pacpmicn pymicumid: y = kx, y = kx https://m.eds00.ru/5926d73b
+ b, y=k/x, y=x3, y=vX, y=[x|

64 I'padpmicn dynkumid: y =KX, y = kx https:/m.edsoo.ru/cfd1d18d
+ b, y=k/x, y=x3, y=vX, y=[X|

65 I'pacpmicn pymicumid: y = kx, y = kx https:/m.eds0o.ru/6739f677
+ b, y=k/x, y=x3, y=vX, y=X|

66 T'paguxu gynxumit: y = kx, y = kx https://m.edsoo.ru/ealab28c
+ b, y=k/x, y=x3, y=vX, y=[x|

67 Ipaduicn pymrupit: y = kx, y = kx https://m.edsoo.ru/3214a133
+b, y=k/x, y=x°, y=vX, y=Ix|

68 T'paguxu gynxumit: y = kx, y = kx https://m.edsoo.ru/38baebe’
+ b, y=k/x, y=x3, y=vX, y=[x|

69 ,ISOHTPOHH,I,M padora no Teme https://m.edsoo.ru/d7a4d3c6

DyHKIUU

70 Howsttue uncosoi hitps://m.edsoo.ru/22b5 1£44
[MOCJIEIOBATEIHFHOCTH
3amaHue Mociiea0BaTeIbHOCTH

71 peKyppeHTHOMN HopMyIIoi U https://m.edsoo.ru/dfc55a2a
dbopMyIIoH n-ro wieHa

7 Apnmeriiccias u https://m.edsoo.ru/36889def
reOMETPHYUECKas IPOTPECCHH

73 Apupmeruricckas 1 https://m.edsoo.ru/bf2438ea
TEOMETPHYUECKAs IIPOTPECCUH
®dopmyItbl N-ro WieHa

74 aqu)MeTquCKOVH 1 . https://m.edso0o0.ru/6528a67b
rEOMETPHYUECKOM MPOTPECCHH,
CYMMBI TIEPBBIX N 4ICHOB

75 ®opMyJbl N-ro wieHa https://m.edsoo.ru/9a65ed6f




aprupMETHIECKON U
r€OMETPUYECKON ITPOrPECCUi,
CYMMBI IIEPBBIX N YJICHOB

76

@®opMyJIbl N-ro YieHa
apudmeTnyecKoi u
reOMETPUYECKOUN POrpeCcCuid,
CYMMBI [IEPBHIX N YJICHOB

https://m.edsoo.ru/6d756b46

77

@opMyIIbI N-I0 YJIeHa
apupMETHIECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/ca959173

78

@DopMyIIbl N-To YieHa
apuMeTnyecKoi u
reOMETPUYECKON POrpeccuid,
CYMMBI IIEPBHIX N YICHOB

https://m.edsoo.ru/9¢91e859

79

N300pakeHne 4IeHOB
apu(pMeTHUECKON U
reOMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPJIMHATHOM
IJI0CKOCTH

https://m.edsoo.ru/87354e2f

80

N3o0pakeHune 4ieHOB
apupMeTHIeCKON U
r€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPJWHATHOM
IJI0CKOCTH

https://m.edsoo.ru/d389e56e

81

JIMHENHEBII 1 SKCITOHEHIIUATbHBIN
pocT

https://m.edsoo.ru/17298a23

82

Cno>xHbIE ITPOLICHTHI

https://m.edsoo.ru/b69be694

83

Co>xHBIE ITPOLICHTHI

https://m.edsoo.ru/35eeee32

84

KonTponpHas pabota mo Teme
"YycIoBBIE IOCIIEN0BATEILHOCTH"

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpenue, 0600IEeHNE U

https://m.edsoo.ru/alb3678a




CHCTeMaTH3alus 3HaHuH. 3a1uch,
CpaBHEHME, ICHCTBUS C
JIECTBUTEIBHEIMA YK CIIaMH,
YUCJIOBAsl MpsiMast

86

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTHU3alHs 3HAHHIA.
[IpoueHTsl, OTHOLIEHNS,
MPONOPIUHU

https://m.edsoo.ru/1d693aae

87

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH.
Oxpyrienue, npuOIMKeHue,
OIICHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpeHME, 00600IIEHNE U
cucTeMaTH3alus 3HaHWi. Pemenue
TEKCTOBBIX 337a4 apU(PMETHUCCKIM
Crocooom

https://m.edsoo.ru/287cfaeb

89

[ToBTOpEeHME, 0000IIEHNE U
cucreMaTu3anus 3Hannil. Pemenue
TEKCTOBBIX 33]1a4 aprU(PMETHIECKUM
crocobom

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHuu. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETUIECKUM
CII0COO0M

https://m.edsoo.ru/bcb79d68

91

[ToBTOpeHue, 060061IeHNE U
CHCTEMAaTH3aINsI 3HAaHUH.
[TpeoOpa3oBanue anredpanvecKux
BBIpKEHUH, TOMYyCTUMBIC 3HAUCHUS

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpenue, 0600IEeHNE U
CUCTEeMAaTH3alusI 3SHAHHH.
[IpeobOpazoBanme anredpanyecKux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUSI

https://m.edsoo.ru/c8de5145




93

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3anus 3HaHU.
[IpeobOpazoBanue anredpanyecKux
BBIPXKEHUH, TOMMYCTHUMbIC 3HAYCHHUSI

https://m.edsoo.ru/53a34379

94

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3alns 3HAHUH.
[IpeobpazoBanue anredpanvdecKux
BBIPKCHUH, TONYCTUMbIC 3HAYCHUS

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpEeHME, 0000IIEHNE U
cucremaTtusanus 3Hanui. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA N3yUYEHHBIX

byHKIUH

https://m.edsoo.ru/79elde7e

96

[ToBTOpeHME, 00600IIEHNE U
cUCTeMaTu3auys 3HaHUd. OyHKINU:
IIOCTPOEHHUE, CBOMCTBA N3yYEHHBIX

byHKIUN

https://m.edsoo.ru/a89ebbce

97

[ToBTOpEeHME, 0000IIEHNE U
cucremaTtusanus 3Hanui. OyHKuuu:
MOCTPOEHHE, CBOMCTBA N3YYEHHBIX

byHKIMIA

https://m.edsoo.ru/816a61a4

98

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3auus 3HaHui. OyHKIINU:
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX

byHKIIUH

https://m.edsoo.ru/243189d8

99

[ToBTOpeHue, 060061IeHNE U
CHCTEMAaTH3aINsI 3HAaHUH.
I'padmueckoe pemieHue ypaBHEHUI
U UX CUCTEM

https://m.edsoo.ru/3838889a

100

[ToBTOpenue, 0600IEeHNE U
CUCTEeMAaTH3alusI 3SHAHHH.
I'paduaeckoe permenne ypaBHEHHI
U UX CUCTEM

https://m.edsoo.ru/175a7714
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HtoroBas KOHTpOJIbHASA paboTa

https://m.edsoo.ru/99ff7321

102

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUU

https://m.edsoo.ru/ed4cd43b

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0
o0pa3oBaHus

1

Yucia U BEIUMCIIEHUSA

1.1

BBIHOHHSITB, coucrasa YCTHBIC u IIMCBMCHHBIC HpI/IéMLI,
apI/I(l)MCTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHW YHCJIaMU

1.2

Haxonuth  3HaueHHWs  YUCIOBBIX  BBIPAXKEHUH, I[PUMEHATH
pa3HoOOpa3Hble CHOCOOBI W TMPUEMBI BBIYUCICHHUS 3HAYCHUI
JIPOOHBIX BBIPAXKEHUHN, COJEPIKAIIUX OOBIKHOBEHHBIE U IECATUUHbBIC
Ipobu

1.3

[lepexogute oT onmHOW (OPMBI 3aUCH YHUCET K APYro
(mpeoOpa3oBbIBaTh  JAECCATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECTUYHYIO IpO0Bb)

1.4

CpaBHI/IBaTL " YIIOPpAJOYNBATH PALITMOHAJIbHBIC YN CJIA

1.5

OKpyIJIsITh Unca

1.6

BBINOMHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BHIYMCICHUH, OLICHKY
3HAQYEHUM YMCIIOBBIX BBIPAKCHHUU. BBINONHATE JEHCTBHA €O
CTENEHSIMH C HATypaJIbHBIMU I10KA3aTEIIMU

1.7

IIpuMeHATh NpU3HAKU ACIUMOCTH, DPA3JI0KEHHE HAa MHOXKHUTEIIH
HaTypaJIbHBIX YNCET

1.8

Pemiate mpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIWYUH,  [PONOPLMOHAIBHOCTBIO  BEJIMYUH,
MPOUEHTAMH, MHTEPIPETUPOBATH PE3YJIbTaThl PEIICHHS 3a1ad C
Y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaAMH
paccMaTpuBaeMbIX O0BHEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcnonb30BaTh anreOpandyeckyrd TEPMUHOJOTHIO U CHUMBOJMKY,
IPUMEHSATH €€ B IPOLIECCE OCBOCHMSI yUEOHOI0 MaTepuaa

2.2

Haxomuth 3HaueHWs OYKBEHHBIX BBIpXEHUH NpH 3aJaHHBIX
3HAYEHHUSX NTEPEMEHHBIX

2.3

BrIimonsaTe Hp606p330BaHI/I5{ LEJOTr0 BBIPAKCHUSA B MHOT'OYWICH
MPUBCACHUCM HOI[O6HBIX cJlaraCMbIX, paCKpbITUEM CKOOOK

24

BBINOTHATE YMHOKEHHE OJIHOWJIEHA HAa MHOTOWIEH U MHOTOYJIEHA
Ha MHOTOWJIEH, MPUMEHATh (POPMYJIBI KBaJpaTa CyMMBI U KBajpara
Pa3sHOCTH

2.5

OcymecTBiATh  pa3jaOKEHUE MHOTOWICHOB HAa MHOXWTEIH C
MOMOIIIBIO  BBIHECEHHS 32 CKOOKM  OOIIEro  MHOXXHTEJS,
TPYNIUPOBKH CJaraéMblX, IMPUMEHEHUs (OpMyNl COKpaIEHHOTO
YMHOKECHHUS

2.6

HpI/IMeHHTL Hp606pa3OBaHI/I$I MHOT'O4JICHOB JJIA peuIcHu-d
Pa3JIMUHBIX 3aJa4 K3 MaTCeMaTHKHW, CMCXKHBIX NOPEAMETOB, U3




pearbHOU MPAKTUKHU

Hcmonp30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHBIMU ITIOKa3aTCIIIMU

2.7 JUIs1 Ipeo0pa3oBaHus BbIPAXKCHUI
3 YpaBHEHMs 1 HEpaBEHCTBA
Pemate JMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, ITPUMEHSA
3.1 IIpaBWJIa IEPEeXoJa OT HUCXOAHOIO YpPaBHEHUS K PAaBHOCUJIBHOMY
emy. IIpoBepsTh, SBJISETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 HpI/IMeHSITUL rpadpuvecKkue METOJAbl TPU PEIICHUH JIMHEHHBIX
YPaBHEHUH U UX CUCTEM
33 HOI[6E/IpaTB IpUMEPBl Map 4YMCEN, SBISIONIMXCA PELICHUEM
JIMHENHOI0 ypaBHEHUS C JIBYMs IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IIJIOCKOCTH Tpaduk JTHHEHHOTO
34 YPaBHEHMsI C JABYMS II€PEMEHHBIMU; HOJb3YysICh TIpapuKOM,
IIPUBOJUTH IPUMEPHI PEHICHHS YPABHEHHUS
35 Pemare cucrtembl ByX JIMHEMHBIX YpPaBHEHHM C JAByMs
NIEPEMEHHBIMH, B TOM YHUCIIE TpauIecKu
CocraBisiTb M pemiatb JUHEHHOE YypaBHEHUE WIH CUCTEMY
3.6 JMHEWHBIX YPABHEHUN MO YCIOBHIO 3aJa4, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJYyYEHHBIN pe3yabTaT
4 Koopnunate! u rpaduku. yHkunn
N300paxaTh Ha KOOPJAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBabl, 3alIUChIBAThH
YHCJIOBbIE NPOMEXKYTKH Ha aJIreOpandeckoM sI3bIKe
49 OTrMmedaTh B KOOPJAMHATHOM IUIOCKOCTHM TOYKHM IO 3aJlaHHBIM
KOOpJAMHATaM
43 Crpourts rpaduxu nuHeiHbIX QyHKIHi. CTpoutsh rpaduk GyHKINH
y =[x
OnuceIBaTh ¢ MOMOIIBIO0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduueckuid crmocod MNPEACTaBIECHUS W aHalIMu3a
4.6 uHpOpMallUY, U3BJIEKaTh M WHTEPHPETHPOBATH MHPOPMALUIO U3
rpauKOB peabHBIX MPOILIECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kon IIpoBepsiemble mpeAMETHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMOro o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111€r0
pe3yabrara o0pa3oBaHusi
1 Yucna v BIYMCIECHUS

1.1

Hcnonp30Barh  HavyaJbHBIE  NPEACTABIEHHUS O  MHOXECTBE
JNIEUCTBUTENBHBIX ~ YUCEI IS  CpPAaBHEHUS, OKpPYIJIEHUA U
BBIUMCJICHUM, W300pa)kaTh ACWCTBUTENBbHBIE YHCIA TOYKAMHU Ha
KOOPIAWHATHOU MPSIMOi1




1.2

[TpuMeHsaTs mNOHATHE apU(METHUYECKOrO KBAJIPAaTHOTO KOPHS,
HaXOJUTh KBAaJApaTHbIE KOPHH, HCIOJB3YS IPU HEOOXOIUMOCTH
KAJIBKYJIATOD, BBIIIOJIHATE ~ I[IpeoOpa3oBaHUsl  BBIPAXKEHUH,
COJIepKaIIMX KBaJPaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEN

1.3

Hcnons3oBarhk 3amuch OOJIBIIMX KW MAaJbIX YHCEI C ITOMOILBIO
JECATUYHBIX Ipo0el u cTeneHei yncna 10

AnreGpanyecKue BbIpaKeHHs

2.1

[IpyMeHsTh MOHSTHE CTENEHU C IENBIM [M0Ka3aTejeM, BBIIMOIHSITh
npeoOpa3oBaHMsl BBIPAXKEHUN, COJEPKAIIMX CTENEHU C UEIbIM
MOKa3aresiem

2.2

BBITIONTHATE  TOXKACCTBEHHBIC IPEOOpa30BaHUsI  PAIMOHAIBHBIX
BBIPQKEHHUI HA OCHOBE IPABUJ JICWCTBUI HAJ MHOTOWICHAMHU W
anreOpanvdecKuMHu JIPOOsSIMHU

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHNTCIIN

24

[Ipumensitb  mpeoOpa3oBaHMsl  BBIPQKEHUW  JUISI  PEHICHUS
pa3IMYHBIX 33724 M3 MaTeMaTHUKHU, CMEXHBIX IPEIAMETOB, U3
peallbHOM MPaKTUKH

YpaBHEHMs U HEPABEHCTBA

3.1

Pemate JsMHEWHBIC, KBaJpAaTHBIC YPAaBHEHHsS W PalMOHAJIbHBIC
YPaBHEHHUs, CBOIAINMECS K HUM, CUCTEMBI [BYX YPAaBHEHMU C
JIBYMsI IIEPEMEHHBIMU

3.2

[IpoBoanUTE DpOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM MU CHCTEM
yYpaBHEHMH, B TOM 4YHCIE€ C MPUMEHEHHEM rpaduyecKux
IpeJcTaBlIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHHE WIH
cUcTeMa YpaBHEHUI pelieHusi, €Clii UMEET, TO CKOJIbKO, M ITpoyYee)

33

[Tepexoaute oOT cioBecHOW (OPMYIMPOBKM 3agaud K €€
anredpanvyeckoil MO ¢ IOMOIIbIO COCTABIECHUS! YPaBHEHUS WIH
CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥l MOJTY4YE€HHbIN pe3ynbTar

34

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB IJI1 CPABHCHUA,
OLICHKH, pCUIaTb JIMHEHBIE HCpaBCHCTBA C OI[HOﬁ HepeMeHHOﬁ u
X CHCTCMBI, OaBaTb rpa(bnqem(y}o HWIUTIOCTpAallui0 MHOKCECTBA
peH_IeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHU

4.1

[ToHumMaTh M MCMONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U S3bIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAUYEHUS), OINpPENEIsITh 3HAYCHHE
(GYHKIMM 1O 3HAUYEHUIO AapryMeHTa, OINpeJensiTh CBOWCTBA
GyHKIMM 10 e€ rpaduxy

4.2

Crtpoutb rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

}"=;

, Y =X%, y = X, y = |X|, onHCbIBaTh CBOICTBA YUCIOBON (PYHKLIUHU 110 €€
rpaduky

9 KJIACC




Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'O 00111€r0
o0pa3oBaHus

1

Yucna v BEIUUCICHUS

1.1

CpaBHI/IBaTB " yIopsAaAO4YuBaTh pallMOHAJIBHBIC W UPPAllMOHAJIbHBIC
qucia

1.2

Beimonuate  apudmeTnyeckue IEHCTBHA € pallMOHAIbHBIMU
YHUCJIAMH, COYETast YCTHBIE M IIUCBbMEHHBIEC IPUEMBI, BBINOIHATH
BBIYHCIICHHS] C UPPAMOHAIIBHBIMU YU CIIaMHU

1.3

Haxonute 3HaueHUs CTENEHEN ¢ LEIbIMU MOKA3aTENsIMU U KOPHEH,
BBIYUCIIATH 3HAYCHUS] YUCIIOBBIX BBIPAKCHUN

1.4

OKpyryisiTh  IEHCTBUTEIIBHBIE YHUCIJA, BBIIOJHATH MPUKUAKY
pe3ynbTaTa BEIYUCICHUMN, OLICHKY YMCIIOBBIX BBIPAKECHUM

YpaBHEHMs M HEPABEHCTBA

2.1

Pemate JsMHEHWHBIE UM KBaJgpaTHbIE ypaBHCHUA, YPaBHEHUS,
CBOJSIIIMECS K HUM, TpOCTEHIIMe JpOOHO-paliOHAIBHBIC
ypaBHEHUs

2.2

Pemate cucTteMbl BYX JIMHEMHBIX YpPaBHEHUH C  JBYyMs
IIEPEMEHHBIMU W CHUCTEMBl JBYX YPAaBHEHHH, B KOTOPBIX OIHO
YPaBHEHUE HE SBISACTCSA JTUHEHHBIM

2.3

Pematrr TEKCTOBBIC 3aJa4n aHFe6paI/I‘leCKI/IM crmocoboM ¢
MMOMOIIBIO COCTABJICHUS YPABHCHHUA UJIUM CUCTCMbBI ABYX ypaBHeHI/Iﬁ
C ABYM: IICPCMCHHBIMU

24

IIpoBoaUTE MPOCTEHINNE HCCIEAOBAHUSA YPAaBHEHHH U CHCTEM
YpaBHEHUH, B TOM 4HCIE C [PUMEHEHHEM TIpadUuecKux
IpeCTaBiIeHUN (Hanmpumep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPAaBHEHHH peIlIeHus], €CIIM UMEET, TO CKOJIBKO)

2.5

Pemrate auHeEHHEBIC HCPABCHCTBA, KBAaAPATHLBIC HCPABCHCTBA,
I/I306pa)KaTB pemieHue HCPABCHCTB HaA YK CI0BOH HpHMOﬁ,
3alMUCbIBATh PCIICHNUEC C TOMOIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBl JTMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIFOHAOOIUE KBAJAPAaTHOC HCPABCHCTBO, I/1306pa)KaTB peaicHuce
CHUCTCMbI HCPABCHCTB Ha YHCIIOBOM pr[MOfI, 3aIUCbIBaTh PCUHICHUC
C IIOMOIIIbXO CHMBOJIOB

2.7

Hcnons30BaTh HCPABCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a1a4

DOyHKIMHU

3.1

Pacnio3HaBaTh  (yHKUIMM  M3y4eHHBIX BHJIOB. Iloka3biBaTh
CXEMaTHUYECKH PpACIONIOKEHHE Ha KOOPAWHATHOH TIJIOCKOCTH
rpapukoB QyHkuuil Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HAYEHHH KOA((HUIIMEHTOB, ONMCHIBATH CBOWCTBA
byHKIHMI

3.2

[Toka3piBaTh CXEMaTMYECKH pACMOJOKEHHE Ha KOOpPJMHATHOU
IUIOCKOCTH TpadukoB GyHKUMH Buaa y = VX, y = [X| 1 onHchIBaTh
CBOiicTBa PyHKIMIA

33

Crpoutph u n300pakaTb cXxeMaTHUeCKH TpaduKd KBaJpaTUYHBIX
(GYHKIMH, ONMCHIBATh CBOWCTBA KBAJPATWYHBIX (YHKIMN MO HX




rpadukam

Pacnio3naBaTh KBaJpaTUUHYIO (YHKIHIO 1O (popmyrie, IpUBOIUTD

34 MPUMEPBl KBAJIPATHYHBIX (YHKIHMA U3 peaTbHOU >KU3HH, (DU3HKH,
reoMeTpuun
4 ApudmeTrnueckasi 1 reOMeTpUUYECKas IPOrpeccuu
41 Pacnio3naBaTh apu(pMETHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCHH
' MIPH Pa3HBIX CIIOCO0AX 3aaHws
BEBITIONTHATE BBIYUCIICHUS C UCTOJIB30BAaHUEM (POPMYJ 71-TO HWIeHA
4.2 apu(pMETUYECKON U TEOMETPUUYECKON MPOTrPECCHii, CYMMBI TIEPBBIX
N 4JICHOB
43 N300paxaTb  WwiIEHBl  IOCJIEIOBATEJbHOCTM  TOYKAMHU  Ha
' KOOPJIMHATHOM MIJIOCKOCTH
Pemarsb 3a7auu, cBSI3aHHBIE C YUCIOBBIMH IOCIIEI0BATEIBHOCTSIMH,
4.4 B TOM YHWCJIE 3aJa4d U3 PEabHOM XHU3HU (C MCIIOIb30BAaHUEM

KaJbKYJIATOPA, IUGPOBHIX TEXHOJIOTHIN)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIIACC
Kox IIpoBepsieMblii 3J1EMEHT COAEePKAHMS
1 Yuciia 1 BBIYMCIICHUS
JlpoOu 0OBIKHOBEHHBIE U JAECATHUYHBIE, IEPEXO] OT OJHOU (POPMBI 3aMUCH
1.1 npobeit k npyroi. [loHsTHE panUMOHaIBLHOrO YHUCIIA, 3alUCh, CPABHEHUE,
YIOPSIA0YMBAHUE PALIMOHAIIBHBIX YHCEI
12 Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU yuciamMu. Pemenue 3agay
' 13 peaJIbHOM MPAKTUKU HA YaCTH, Ha JpoOU
13 CreneHp C HaTypalbHBIM IIOKa3aTeJIeM: OINpefelieHue, NnpeoOpa3oBaHUe
BBIpQ)KEHUI Ha OCHOBE ONPEIEICHNUS, 3alMCh OOIBIINX YHCEll
ITporeHTsl, 3anKCh MPOLEHTOB B BUE APOOH U JpoOU B BUJIE MPOLIEHTOB.
1.4 Tpu OCHOBHBIE 3aJlayd Ha TMPOULEHTHI, PEIICHUE 3aJady U3 peaJbHOU
ITPaKTUKU
15 IIpuMeHeHHEe NPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HAa MHOXKHUTEIH
HATypaJIbHbBIX YHCEll
16 PeanbHble 3aBUCMMOCTM, B TOM 4Mciae TMpsMas M oOpaTHas
TPONIOPLHOHAIIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
71 IlepeMeHHBIE, YHMCIOBOE 3HAYEHHWE BBIPAXKECHHS C  IEPEMEHHOM.
JlonycTuMble 3HaY€HUs IEPEMEHHBIX
29 [IpencraBieHyre 3aBUCUMOCTH MEXAY BeEIMUYMHAMU B BHJE (HOPMYIIBI.
' Brruuciienus no gopmynam
723 IIpeoOpa3oBanue OyKBEHHBIX BBIPRKEHHUH, TOXIECTBEHHO paBHbIE
BBIPAKEHUS
2.4 CBoJICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
)5 Opnownensl u  MHorowieHel. CreneHb MHorowieHa. CroxeHue,

BBIYUTAHUC, YMHOKCHHUC MHOT'OYJICHOB




@opMysbl COKpAIIEHHOTO YMHOXKEHHUSA: KBaJpaT CYMMbl M KBajapar

2.6 pazHoctu. @opMyiia pa3HOCTH KBaJpaToB. PasnokeHrne MHOTOUYJICHOB Ha
MHOXUTENH
3 YpaBHeHust
31 YpaBHEeHUE, KOPEHb YPaBHEHHU, MpaBIa npeoOpazoBaHusl ypaBHEHUS,
PaBHOCUJILHOCTh YPAaBHEHUN
39 JIuneliHOE ypaBHEHHE C OE[HOI71 HGpGMGHHf)fI, YUCJIO KOpHEU JIMHEHHOIO
YpaBHEHUs, PEIICHUE JIMHEUHBIX YPABHEHUU
33 CocraBnenue ypaBHeHIv/Iﬁ 10 YCJIOBUIO 3a/1auu. PelieHne TeKCTOBBIX 3a7a4
C IIOMOIIIbIO YPABHEHUM
3.4 JluHeiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIMHEWHBIX ypaBHEHUH C ABYMs II€pEMEHHbIMH. Pernienue
3.5 CUCTEeM YypaBHEHHUU CHocoboM mojcTaHOBKU. [Ipumepsl pemieHus
TEKCTOBBIX 33/]1a4 C IOMOIIIbIO CUCTEM YpaBHEHUMN
4 Koopaunats! u rpaguku. OyHkuuu
4.1 Koopaunara Touku Ha nipsiMoi
49 Uucnosbie POMEXKYTKH. PaccrossHue Mexay AByMsS — TOYKaMHU
KOOPJAMHATHOU TIPSIMOI
43 [IpsimoyronbHas CHCTEMA KOOPJMHAT, OCH Ox u Oy. Abcuucca u opauHaTa
TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumepsl Fp%(bHKOB, 3aaHHbIX (hopMynaMu. UteHue rpaduKoB peabHbIX
3aBHCHUMOCTEM
4.5 ITonsarue Gynxmun. I'padux Gynkun. CoiicTBa QyHKIMIA
4.6 JIuneitnas pynaxmys, e€ rpaduk. I'paduk dyaxmnmm y = [x|
47 Fpa(blxlqecEcoe pELIEHHE JIMHEHMHBIX YPAaBHEHHH M CHUCTEM JIMHEHHBIX
ypaBHEHUH
8 KVIACC
Kox IIpoBepsieMblil 3J1eMEHT COAEePKAHMS
1 Yucna v BBIYUCIICHUS
11 KBanpatusiii kopenbp u3 uucina. [loHstue o0 MppalMOHATIBLHOM YHCIE.
' JlecsiTuunbie MpUOIMHKEHNS UPPAITMOHATBHBIX YHCE
CpoiicTBa apudmMeTHYECKUX KBagpAaTHBIX KOpPHEW M WX MpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpOKCHUI u BBIYHCIICHUSIM.
JleicTBUTENbHBIE YUCTIA
13 Crenenb ¢ uenplM nokazareneM U e€ cBoiicTBa. CTaHAapTHasl 3aluCh
qrcia
2 AnrebpanyecKue BHIPAKCHHS
71 KBagpatublii TpéxuieH, pa3foKeHHEe KBagpaTHOro TpEXUJeHa Ha
MHOXHUTEITHN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ayire0OpandecKkoit 1poodu
2.3 CrnoxeHue, BRIYMTAHUE, YMHOXKEHHUE, JICJICHHE allreOpandecKux apooei
2.4 PanmonanibHble BEIpayKE€HUS M MX peoOpa3oBaHue




3

YpaBHEHUS 1 HEPABEHCTBA

KBanpatHoe ypaBHenue, Qopmyna KOpHEH KBaJIpaTHOTO YpaBHEHHS.

3.1 Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCA K JUHEWHBIM U KBaJAPATHBIM
3.3 [Tpocreiinme npoOHO-palMOHATIbHbBIE YPaBHEHHS
I'padmueckass wHTEpHpeTanus ypaBHEHUH C JByMS TEPEMEHHBIMH U
34 CHUCTEM JIMHEHHBIX YypaBHEHUM C JByMs TniepeMeHHbIMU. [Ipumepsl
pelIeHUs] CUCTEM HEJIMHEHHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU
3.5 Perrenue TeKCTOBBIX 3a/1a4 aJireOpanyecKiuM cnocoOom
3.6 UYuncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTEpeMEHHOI
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIluneliHple HEpaBEHCTBA C OJJHON NEPEMEHHOU
3.10 CucTeMbl TUHEUHBIX HEPABEHCTB C OJHON NEPEMEHHOMN
4 DyHKIUU
41 [Tonstne Qynkuuu. OO6nacTh oOmpeAeNeHUuss W MHOXKECTBO 3HAUYCHUU
) ¢bynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'padux Gpynkumu. UreHnne cBoicTB GyHKINU O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PEaTbHBIE TPOIECCHI
44 @OYHKIMY, OMHUCHIBAIOIIME TMPSIMYI0 U OOpPATHYIO MPOMOPIIMOHATILHEIE
' 3aBHCHMOCTH, X TpaduKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oynkiun y = W, y = |x|
4.7 I'paduueckoe penieHne ypaBHEHUH 1 CUCTEM YpaBHEHUH
9 KJIACC
Kon IIpoBepsieMblil YJIEMEHT COJePKAHUS
1 Yucna v BBIYUCICHUS
L1 ParonanbHble 4Kcia, MppalMoOHATIbHBIE YKCa, KOHEYHbIE W OECKOHEYHBIe
JIECSITUYHBIE TPOOU
MHOXeCTBO  JIEUCTBUTENIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIA  Kak
12 OecKOHEUYHbIE AECATHHbIE npobu. B3aumMHO omHO3HAYHOE COOTBETCTBHE
MEXIy MHOXECTBOM JEHCTBUTEIBHBIX YHCET M KOOPJIWHATHOW MPSIMOM.
CpaBHEHHE IEMCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue IeUCTBUS C ACUCTBUTEIHLHBIMHI YHCIAMU
W3mepenns, mpuOMMmKeHus, OIEHKHA. Pa3Mmepbl OOBEKTOB OKPYXKAIOIIETO
14 MUpa, JIUTEIBHOCTh MPOILIECCOB B OKpyxkKatomemM mupe. [Ipubmmxérnoe
’ 3HAYCHWE BEJIWYUHBI, TOYHOCTHh MpUOMWKeHus. OKpyrieHue Yuced.
IIpuknka 1 OlleHKa pe3yabTaTOB BHIYMCICHUM
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 YpaBHEHHUsI C OJHON IEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIIUXCS K TUHEUHBIM




2.3

KBanpaTHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOISIIIMXCS K KBAIPATHBIM

bukBagpatHoe ypaBHeHue. Ilpumepsl perieHus ypaBHEHUM TpeTbed U

24 YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEIN

2.5 Pemienue npoOHO-paIiOHAIBHBIX YpaBHEHHH

2.6 CucreMbl ypaBHEHUH

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU M €TI0 Tpaduk

2.8 Pemienne cucreM IByX JIMHEWHBIX YPABHEHMI C IBYMs IEPEMEHHBIMU

29 PemeHUI/Ie CUCTEM JIBYX YPaBHEHHUH, OJHO U3 KOTOPBIX JIMHEUHOE, a JPyroe —
BTOPOI CTENIEHU

2.10 I'padrueckasi MHTEPIIPETAIHs CUCTEMbI YPaBHEHHH C IBYMsI IEpEeMEHHBIMU

2.11 Pemenne TeKCTOBBIX 33714 aNreOpandecKuM crnocooom

2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 PenieHne nMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.14 PemieHne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHON

2.15 KBagparHble HEpaBEHCTBA

516 ['padmueckas mHTEprpeTalvisi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU

3 DyHKIHUH

31 KBangpatuunas ¢ynkuus, e€ rpagux u cpoiictBa. IlapaGona, KoopauHaThI
BEPILMHBI 1apaboJibl, 0Cb CAMMETPUHN apaboJIb

3.2 I'paduxu Gyaxmii y=kx, y=kx+b u ux CBOHCTBa

3.3 I'paduxu QyHKIMil y=k/x, y = x° 1 NX CBOWCTBA

34 I'paduxu QyHKIMIA , M X CBOICTBA

4 UucoBble NOCIEA0BATENbHOCTH

OmnpeneneHve W CrHocoObl 3aJaHHUsS YHCIOBBIX IOCIIEJOBATEIBHOCTEH.

4.1 3aaHue MoCe0BaTeNbHOCTH PEKYPPEHTHOM (opMyoil u GpopMyioi n-ro
4JIeHa

49 Apudmernueckass nporpeccus. DopMynel n-ro uiaeHa apupMeTHYecKon
IIPOrPECCUH, CYMMBI IEPBBIX /1 YWICHOB

43 I'eomerpuueckas mnporpeccus. POpMynbl n-rO 4YjI€HAa TIE€OMETPUYECKOU
IIPOrPECCUH, CYMMBI IIEPBBIX /1 WICHOB
N300pakeHre 9ieHOB apu(PMeTHUEeCKOM M TeoMeTpHuYecKoW mporpeccuit

4.4 TOYKAMU HAa KOOPAWMHATHOW TJIOCKOCTH. JIMHEHHBIA M AKCIOHEHUIHUATbHBIN
poct

4.5 CI105KHBI€ NTPOLIEHTHI

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM

NpoBepsieMoro OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI OCHOBHOT'O




TpeOOBaHUSA

o01mero oopazosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMM: MHOXECTBO, IOJAMHOKECTBO,
ornepanuy HajJ MHOYKECTBAaMH; YMEHHME OIEpPUPOBATh NOHSITHUIMMU:
rpad, cBs3HBIN Ipad, JepeBo, LUK, NPUMEHATh UX IPU PELICHUN
3ajja4; yMEHHE HCIOJb30BaTh TpaduuecKkoe MpeICTaBICHUE
MHOXECTB JUIsl ONMCAHMs PEeAIbHBIX IPOLECCOB U SBICHUH, IpU
peLICHUHN 3aJ1a4 U3 IPYTUX YI€OHBIX IPEIMETOB

YMeHue OnepupoBaTb IOHATHAMH: OIpPEAEICHUE, AaAKCUOMa,
TeopeMa, JI0Ka3aTelIbCTBO; YMEHHME pAclO3HAaBATh HCTUHHBIE U
JIO’KHBIC BBICKA3bIBAHUsSA, IIPUBOJIUTH IPUMEPbl U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMSI U OTPULIAHUS BBICKa3bIBAHUM

YMeHue oneprupoBaTh NOHATHAMU: HATYPAJIBHOE YHUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJIO, JEIMMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JEIUMOCTH, 11€JI0€ YHCIIO0, MOAYJb YUCIa, OOBIKHOBEHHAs! IPOOb U
JNecATUYHas JpoOb, CTaHJAPTHBIA BUJA 4YHUCIA, PAIMOHAIBHOE
YHCII0, MpPpaIMOHATBHOE YHUCIO, apU(PMETHUECKUN KBaJIPaTHBIH
KOpPEHb; YMEHHE BBIIOJHATH JACUCTBUS C YMCIAMH, CPaBHUBATh U
YHOPSAIOYMBATh YHUCIA, MNPEJICTABIATh YMCIA HAa KOOPAMHATHOU
IIPSAMOM, OKPYIVIATh YWCIIA; YMEHHME JENaTh IPUKHUIKY U OLEHKY
pe3ynbTaTa BEIUMCICHUN

YMeHue onepupoBaTh NOHATHAMU: CTEIIEHD C LIEIBbIM [T0KA3aTeIeM,
apupMeTHIeCcKu KBa/IpaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJIbHOM CTENEeHU OOJIbLIE €IMHULbl; YMEHHUE BBINOIHATD
pacuérel 1o ¢Qopmynam, MnpeoOpazoBaHMsS LEIbIX, JIPOOHO-
pPalMOHAIBHBIX BEIPAKEHHUM U BBIPAKEHUIN ¢ KOPHSAMH, Pa3JI0KECHHE
MHOIOYJI€HAa Ha MHOXXHUTEIM, B TOM YHCJIE C MCIOJIb30BAHUEM
(GopMyJ1 pa3HOCTHU KBAJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue  onepupoBaTh  INOHATUSMH:  YHCIOBOE  PaBEHCTBO,
yYpaBHEHUE C OJHOW IIEPEMEHHOM, 4YHUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHHE pelaTb JHWHEHHBIE H
KBaJpaTHbIE YpaBHEHUS, JAPOOHO-pallMOHAIbHBIE YypaBHEHHUS C
OJIHOW IIEPEMEHHOM, CHUCTEMBl [JIBYX JIMHEWHBIX YpPaBHEHHI,
JUHEWHbIE HEPaBEHCTBA M MX CHCTEMBI, KBaJpaTHble M JpOOHO-
panMOHAIbHBIE HEPABEHCTBA C OJHOM INEPEMEHHOH, B TOM YHCIIE
IIPU PELICHUH 3a1a4 U3 APYTUX MPEIMETOB U MPAKTUYECKUX 3a/1a4;
YMEHHE HUCIOJIB30BaTh KOOPAWHATHYIO NMPAMYIO M KOOPAMHATHYIO
IUIOCKOCTh JJIsi M300paXKeHUs pPelleHU ypaBHEHMH, HEpaBEeHCTB U
CHUCTEM

YMeHue onepupoBaTh MOHATHSAMH: (QYHKIUS, rpapuk (QyHKUIHH,
HYIM (YHKIUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee M HAUMEHbIIEE 3HAYCHUS
GyHKLIMU; ~ YMEHHME  ONEpUpOBaTh  MOHATHAMHU:  HpsAMas
NPOTIOPIIMOHATIBHOCTD, ~ JIMHEHHast  (QYyHKIWS,  KBaapaTHYHAsS
¢byHkuus, oOpaTHasi MPONOPLMOHATBHOCTD, Napabosa, runepoona;
yYMEHHE CTpPOUTh Tpaduku (QyHKIUH, MCIONB30BaTh IpaduKu s
OINpEEIIEHUs] CBOWCTB MPOLIECCOB M 3aBUCUMOCTEM, AJIs PELICHUS
3aJa4 U3 JIpyrux y4eOHbIX MPEIMETOB U PEaTbHOM )KU3HU; YMEHHE




BbIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMeHue  omnepupoBaTh  MOHATHSMH:  IOCIEI0BATEIbHOCTH,
apudMeTHuecKkass W TeOMETpHYECKass IpPOrpecCHd; YyMEHHE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYIIBI CyMMBI
U 00lLIero wieHa INpU PELIEHUH 3aJady, B TOM YHUCIE 3a7ad U3
JIPYTUX y4EOHBIX MPEJIMETOB U PEaIbHOM JKU3HH

VYMeHue pemarh 3a7a4 pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLIEHTHI,
JOJIM ¥ 4YacTH, JIBWKEHHUE, paboTy, LIEHy TOBapOB U CTOUMOCTb
HNOKYINOK M YCIyr, HaJOrH, 3aJayd U3 00JacTh YIpaBiIeHUs
JUYHBIMH M CEMEWHBIMH (UHAHCAMH); YMEHHE COCTaBIIAThH
BBIPDAKCHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO
3aa4M, HCCIEN0BaTh IIOJYyYEHHOE pEIICHHE U  OLCHHUBATh
IPaBJONI0100HOCTh NOJTYYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh NOHATUAMH: (UTypa, TOYKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHas, YroJl, MHOTOYIOJbHHUK, TpPEYroJIbHUK,
paBHOOEAPEHHBIIH u PaBHOCTOPOHHUI TPEYrOJIbHUKH,
NPSMOYTOJIBHBI TPEYrOJIbHHUK, MEIUaHa, OMCCEKTpPHCa M BBICOTA
TPEYroJbHUKA, UYETBIPEXYTOJNIBHHUK, Mapajjienorpamm, pomo,
IPSIMOYTOJIBHUK, ~ KBajapaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TMPOCTPAHCTBEHHBIMU (hUTypamu;
YMEHME pelIaTh 3a/1a4, B TOM YUCIIE U3 MOBCEHEBHOM KU3HU, Ha
HaxOXJICHHE€ TEOMETPUYECKUX BEIUYMH C  [PUMEHEHUEM
M3YYEHHBIX CBOMCTB GUryp u hakToB

10

YMeHue omnepupoBaTh MOHSATHSMHU: PABEHCTBO (UTYpP, PAaBEHCTBO
TPEYroJILHUKOB; MAPAJUICIBLHOCTD U MEPICHAUKYIISIPHOCTD TPSMBIX,
YroJI MEXAY TPSMBIMHU, TEPICHIUKYISAP, HAKIOHHAS, MPOCKITHUS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETpPHUS
OTHOCHUTEIIEHO TOYKH M TIPSIMOK; YMEHHUE PACIIO3HABATh PABEHCTBO,
CUMMETpU0 ¥ momobue  Quryp, mapamienbHOCTh |
MEPIICHIUKYIIIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMenue omnepupoBaTh TOHATUSAMH: [IJIMHA, PACCTOSIHUE, YIOJI
(BemuuMHA yTria, CHHYC U KOCHHYC yIiia TPEYTOJIbHHUKA), TUIOMIA/Ib;
yMEHUE OIIEHHWBATh pa3Mepbl TPEAMETOB M OOBEKTOB B
OKpYXKAarolleM MHUpPE; YMEHUE MPUMEHSATh (POpPMYIbl MEpUMETpa U
IJIOMIAAM MHOTOYTOJIbHUKOB, [JIMHBI OKPY>KHOCTH W IUIOLIAIU
Kpyra, oObeMa MPSIMOYrOoJbHOTO TNapasuieienunena; yMeHHe
MPUMEHATh TPU3HAKH PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TPEyTrOJbHUKA, TEOpEMY [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOIIEHUS 1A BBIYHMCICHUS IJIVH,
pacCTOSHUH, IIIOIIAAEH

12

VYMeHune wu300paxarh IJIOCKME GUIypsl M UX KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (DUTYPHI OT PYKHU, C IMOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHMBOJILHOMY OIIMCAHUIO

13

YMmenune ONEprupoOBaTh TMOHATHAMU: TMPAMOYTOJIbHasA CHCTEMA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHCIIO, CKaJdpHOC IIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIb30BATb BCKTOPLI WM KOOPAWHATHI JIA




IIPEJCTABJICHUA JAHHBIX U PELICHMS 3a7a4, B TOM YMCIIE U3 IPYTrUX
y4eOHBIX MPEIMETOB U PEATbHON KUZHU

14

YMeHne omnepupoBaTh IMOHATUSMHU: CTOJIOMKOBBIE U KPYTOBBIC
quarpamMmbl, TaONMUIBL, cpelHee apu(MeTHYecKoe, MeIuaHa,
HauOOoJIbIlIee U HAMMEHBLIEE 3HAYEHMsI, pa3Max YUCIOBOro Habopa;
YMEHHE U3BJIEKaTh, WHTEPIPETHUPOBATL U  IPeOOpPa3OBHIBATH
uHPOPMALIMIO, TPEAICTABICHHYI0 B TaONMIAX W HAa AMarpammax,
OTPAXKAIOIIYI0 CBOMCTBA M XAPAKTEPUCTUKHU PEATbHBIX IPOLIECCOB
U SBJICHUH; YMEHME paclo3HaBaTh W3MEHUUBBIE BEJIUYUHBI B
OKPYKaOIIEM MHUPE

15

YMeHue onepupoBaTh MOHATHUSIMH: CIyYalWHBINA OMBIT (CIy4alHBINA
AKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXON)
CIIy4aifHOTO OIIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOJUTh BEPOSTHOCTH CIyYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSMU; YMEHUE PElIaTh
3aJjaud METOJOM OPraHU30BaHHOTIO Iepedopa U ¢ UCIOIb30BAHUEM
MpaBUJia YMHOXKEHUS; YMEHUE OIICHUBATh BEPOSTHOCTU PEabHbBIX
COOBITHUH U SIBIEHUN, TOHUMAThH POJIb IPAKTUUECKU IOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKPYXKAIOIIEM MHpPE U B IKHU3HH;
3HAKOMCTBO C IOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEIl U €0 POJIbI0 B MACCOBBIX SIBJICHMSIX

16

YMeHue BoIOMpaTh MOAXOMSIINNA U3YYSHHBIH METOJ JUIS PelICHHUS
3a/1ayu, MPUBOJUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH
B IIpUPOJIE M JKU3HU, PACMO3HABATH MPOSIBJICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, OINMCHIBATH OT/CJIbHBIC BBIIAIOIIAECS
pe3ynbTaThl, IMOJYYEHHbIE B XOJE pPa3BUTUS MATEMATHKU Kak
HAayK{, TPUBOAMTH MPUMEPHl MATEeMAaTHYECKUX OTKPBITUH U HX
aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUU

IHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 Yrcna 1 BBIYMCIICHUS
1.1 HatypanbHble 1 nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACEN
12 OOBbIKHOBEHHbIE M JECATUYHBIE JpOOM, TPOLEHTHI, OECKOHEUYHbIE
MePUOANYECKHE IpooH
13 Pammonanbhele yncna. ApupMeTHUYEeCKHE ONepaluyd € pPaluOHAIbHBIMU
YUCIAMHU
14 JlelicTBuTenpHbIE unciaa. ApuMeTHYECKHuEe ONepanuu ¢ JCUCTBUTEIHHBIMH
qHCIaMU
15 [TpubnuxEénnpie BBIMMCIICHHA, NPaBIIA OKPYIICHMS, MPUKUAKA M OLEHKA
pe3yibTaTa BBIYACICHAN
2 Anrebpanyeckue BbIpaKeHUsI
2.1 BykBeHHbIe BbIpakeHHUs (BbIpaXEHUS C IEPEMEHHBIMU )




Crenenp ¢ nenasiM ITokazareiaeM. CTerneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJICM.

2.2 .
CBoiicTBa CTeIEHU

2.3 MHorouieHsl

24 Anrebpanyeckast 1poOb

25 Apudmernueckuii  KOpeHb ~ HAaTypalbHOW  creneHu.  JIeHWCTBUS  C
apu(pMeTHYECKUMU KOPHIMHU HATypaJIbHOM CTETEeHU

3 YpaBHEHUS 1 HEPABEHCTBA

31 Lenbie I/IU,Z[pO6HO—paL[I/IOHaJ'IBHBIe ypaBHeHUsl. CUCTEMBbl U COBOKYITHOCTH
ypaBHEHUN

39 Lenbie 1 apoOHO-panMoHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB

3.3 Perrenue TekCTOBBIX 3a71a4

4 YucoBble NOCIEN0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN

49 Apudmernueckass u reomerpuyeckas mnporpeccuu. Dopmyna CIOKHBIX
MIPOLIEHTOB

5 OyHKIUU
Oyukuus, crnocoOsl 3ananus GyHkuuu. [paduk  dynkuuu. OOnacTb
ONpeNeJICHUs W MHOXECTBO 3HaueHWi ¢ynkmmu. Hymun  yHxmum.

5.1 [TpoMexyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl W MUHUMYMBI (yHKiun. HauOonpimiee ©u HauMeHbIIee
3HaYeHUE PYHKIIMH HAa IPOMEXKYTKE

6 Koopaunatsl Ha npsiMOii U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH

7 I'eomerpus

7.1 I"'eomerpuueckue GUrypsl 1 UX cBOICTBa

7.2 TpeyroabHuUK

7.3 MHOroyrojabHuKu

7.4 OKpY’>KHOCTb U KpyT

7.5 M3mepenne reoMeTpuiecKrux BEITUYHH

7.6 BekTops!l Ha TiockocTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OmnucarenpHas CTATUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padbr

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA




* MaremaTuka. Anredpa: 7-i kiacc: 6a30BbIil ypoBeHb: yueOHUK; 15-¢ u3anue,
nepepadorannoe MaxkapserueB 10.H., Munatox H.I'., Hemkos K.W. u np.; mox pemxakiuen
Tensxosckoro C.A. Akunonepnoe obmectBo «M3narensctBo «IIpocsemenue»

* Maremaruka. Anre0pa: 8-if kimacc: 0a30BbIl YPOBEHb: yUeOHUK; 16-¢ n3ganue,
nepepaboranHoe MaxkapsraeB FO.H., Munmaiok H.I'., HemkoB K.W. u np.; mox pepakueit
TemsikoBckoro C.A. AxumnonepHoe o6mectBo «M3marensctBo «lIpocBemenue»

* Marematuka. Anredpa: 9-if kmacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapserueB 10.H., Munarox H.I'., Hemkos K.W. u np.; nmox pemxakiuen
TenskoBckoro C.A. AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

Anrebpa. 7 knacc. Meroanyeckue pekomennanuu - Munarox H.I'., Hlneixosa U.C.
[Toypounsle maHs 1o anredpe , 7 kinacc. Aprop FO. H. Makaperies u nip.
Anrebpa. 8 kimacc. Meroanueckue pekomennanuu - Munrox H.I'., Hlneixosa U.C.
[Toypounsle miansl 1o anredpe , 8 kinacc. Aprop 0. H. Makapsiues u ap.
Anrebpa. 9 kimacc. Meroanyeckue pekomennanun - Munarok H.I'., Hlneixosa U.C.
[Toypounsle miansl o anredpe , 9 kinacc. Aprop FO. H. Makapsiues u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. OOP. «Anrebpa, 7 kmace» OO0 «SAKmace»
2. D0P. «Anrebpa, 8 kmaccy OO0 «SKmace»
3. O0P. «Anrebpa, 9 kmacey OO0 «SKmace»

4. Martemartuka. Anreopa 7 kinace, ®T'AOY BO «I'ocynapcTBeHHBIN YHUBEPCUTET
[Ipoceemenus»

5. Maremaruka. Anredpa 8 kinace, PI'’AOY BO «I'ocynapcTBeHHBIH YHUBEPCUTET
[Ipoceemenus»

6. Maremaruka. Anre6pa 9 xkinace, ®I'AOY BO «I'ocynapcTBeHHBIN YHUBEPCUTET
[Ipoceemenus»

7. Maremaruka. Anre6pa 7 kinacc. Lludponas padouas rerpagp OO0 «MobunbHOE
OnexrponHoe OOpa3zoBaHuE)

8. Maremaruka. Anredpa 8 knacc. Lludposas pabouast rerpagp OO0 «MoOuinbHOe
OnexrponHoe OOpa3zoBaHue)

9. Maremaruka. Anredpa 9 knacc. [ludposas pabouas tetpagp OO0 «MoOunsHOE
OnexkrponHoe OOpazoBaHHE»

10. Anrebpa 7 kiace (6a3oBbiit ypoBeHb) OO0 «MobmibHOe DnekTponHoe OOpa3oBaHUEY
11. Anre6pa 8 knacc (6a30Bsiif ypoBeHb) OO0 «MobunbpHOE DnekTpoHHoe OOpa3oBaHUE»

12. Anrebpa 9 xnacc (6a3oBsiif ypoBeHb) OO0 «MobunbHOE DiekTpoHHOoe OOpa3oBaHUe»



13. Marematuka «Anrebpay». MaTepakTuBHble 3ananus. 7 kimacc OO0 «CkaeHr
14. Martematuka «Anredpa». MaTepaktuBnbie 3ananus. 8§ kimacc OO0 «CkaeHr»
15. Marematruka «Anrebpay. UatepaktuBHbie 3aganus. 9 kmacc OO0 «CkaeHr»

16. Maremaruka 5-9 xkmaccet ['TAOYBO MI'TIY



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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Bnaneney Mamannosa BaneHTuHa MBaHoBHa

OeicTevTened C 19.09.2025 no 19.09.2026



http://www.tcpdf.org

		2026-09-22T15:50:43+0500




