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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazButne y oOywaroummxcs Hay4YHbIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B MpPHUPOJE U OOIECTBE, POJIM MATEeMAaTUYECKOTO MOJIECTHPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTUE YMEHUs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHH. OCBOCHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YalolUUXCs: OHM HUCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHUE W aHAJIOTHUIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
00yJaromuxcsi, IMO3TOMY CaMOCTOSTENIbHOE pEUICHWe 3ajad  SBJSIETCS — pealiu3aiuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJIep)KaTelbHO-METoIuYeckue JuHuM: «Yucima u
BBIUUCIICHHS», «AJNTreOpandecKkue BBIPAKEHUSN», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIHN.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOTo Kypca
00y4aroIUMCsl TPUXOAUTCS JTJOTHUYECKH PACCYkAaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oO0pa3oBaHUA U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
sa3bika. ComepxKaTeNnbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOTo Kypca «Auredpay sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUU «Uwcna W BBIUMCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OopMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JEWCTBUTEIBLHOM 4Hciie. 3aBEPIICHHUE OCBOEHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOT0 amnmapaTa, HEoOXOIMWMOTrOo /ISl peIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHe 0CHOBHOrO 0011ero o0pa3oBaHus
yueOHBI  MaTepuan TIPYNNHUPYETCs BOKPYT  palMOHANBHBIX  BBIpaXeHHH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKA JJIs1 IOCTPOCHUSI MaTeMaTHYeCKHX MoJenei,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaahbHOro mupa. B 3amaun oOyueHus anredpe BXOISAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJIQJCHWE HAaBBIKAMH JICTYKTHBHBIX pPacCCYXKICHUI.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeleHO Ha  TOJy4YeHue
oOydJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaXHEUIIEH MaTeMaTHYECKON MOJENN ISl ONMUCAHUS
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOyYaOIIMXCS YMEHHS WCIOIb30BaTh DPa3IMYHbBIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHKUW — CIIOBECHBIC, CHMBOJWYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaxX H3y4aeTcss y4deOHBIM Kypc «Airedpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyecKkue BHIpaKEHUs», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHbIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoleilt K
npyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOYNBAHUE PALlMOHAIBHBIX
yucen. ApupmeTrueckue IeiCcTBUS ¢ pallMOHAIbHBIMU YMciIaMu. PemieHue 3agad U3 peaabHOU
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpelesieHHe, peodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIIUX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33[aul HAa IPOLEHTHI, peIlIeHHE 3a/la4 U3 PeanbHOi
HPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB JEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

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

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEPEMEHHOM. JlomyCcTMMBbIE 3HA4YECHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE
BBIp@)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUH, NMpaBUiia PacKphITUS CKOOOK M
IPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTelIEM.

OpHounenbl 1 MHOrowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocTaBl€HHME YpaBHEHUH IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NMEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
ITpumeps! perieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM YpaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTKu. PaccrossHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. Abcmucca M opIuHAaTa TOYKH Ha
KOOpAMHATHOM IuiocKocTH. Ilpumepsl rpadukoB, 3agaHHbIX Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.



Jlunetinas ¢pynkuus, e€ rpaduk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.
8 KJIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatHslii kopeHb u3 uucna. Ilonatue o0 wuppanuoHanbHOM uucie. JlecsTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncell. CBOWCTBA apupMETHIECKUX KBAJPATHBIX KOPHEH U HX
IpPUMEHEHHE K IpPeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3aliCh YHCIIA.

Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHMCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUUTAHUE, YMHOXKEHUE, JeJeHue anredpanueckux ApoOeil. PanroHanbHble BBIpAXKEHUS M MX
peoOpazoBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBaapaTHbIM. [Ipocteitmue npoGHO-
palOHAIbHbIE YPABHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUH C JIBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHU €
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1a4 AIreOpandecKuM CriocoOoM.

YucnoBsle HEpaBeHCTBA W MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOU. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Toustue ¢pynkuuu. OONacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CriocoObl
3aaHus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMH, OTpa)karoluX peajbHble MTPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHne ypaBHe Ml i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYXKAIOLIET0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKA pe3yJabTaTOB BEIYMCICHHM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOASAIIMXCS K JIMHEWUHBIM.



KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TPEThEed M YETBEPTOW CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajay
anreOpandecKuM METOIOM.

VYpaBHeHHE C IBYyMsI NMEPEMEHHBIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YPaBHEHUH € ABYMs IEpEMEHHBIMU. PellleHne CUCTeEM [BYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1au aNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JHMHEHHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PelleHne cucTeM JIMHEUHBIX
HEpaBEHCTB C OJIHOW mepemMeHHO. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Ch CAMMETPHUH TapadoIblL.

I'paduku pynkumit: y=kx, y=kx+b,y=k/x,y=x3,y= VX, y = x|, ¥ BX cBoJicTBa.

Yucii0BbIe NOCIE10BATEILHOCTH U NPOrPECcCUH

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u HopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynsl  N-ro  4YiIeHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300paxeHne 4iIeHOB apu(PMETHUECKON W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHIMATIBbHBIN pocT. ClI0XKHbIE TPOLIEHTHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMsS IpOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHHE:

IMMPOABJICHUEM HHTCpPECAa K IMpPOoOIJIOMYy MW HaACTOALIEMY pOCCHfICKOfI MaTEMAaTUuKU,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHSM POCCHICKMX MaTeMaTUKOB W POCCHUHCKON
MaTeMaTUIeCKOH HIKOJIbI, K UCITOJIB30BAaHHUIO 3THUX I[OCTI/I)KCHI/Iﬁ B IPYrux HayKax W MPUKIAJHBbIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero IMpas,
NPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX ()YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP TPakJaHCKOrO 0o0IecTBa (HarmpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CY)K,HCHI/HO OTHYCCKUX np06neM, CBA3aHHBIX C NPAKTHYCCKHUM IMPUMCHCHUCM }IOCTH)KGHHI;'I
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHILIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PELICHUM IPAKTUYECKUX 3alad MaTEeMaTHYECKON
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa3oBaHUS HA NMPOTSHKEHUU BCel
KHU3HH Ul YCHEITHON Npo(ecCHOHANIBbHOM AEATEeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
KU3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHUE:



CIIOCOOHOCTBIO K AMOLMOHAILHOMY W ACTETHUYECKOMY BOCIPHUSATHIO MaTEMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PacCyKIeHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOAbBI W O0OIIeCTBa, NOHUMaHUEM
MaTEeMAaTHYECKON HayKh Kak c(epbl YeIOBEYECKOW NEATEIhbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENBbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HABBIKA peQIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM U pellleHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPYXKAIOLIEH Cpefibl, 0CO3HAHUEM TJI00AIIbHOTO XapaKTepa SKOJIOTHMUECKUX
mpoOJeM U yTeH UX PEIICHHUS;

8) axanTanusi K MN3MEHAIUMCS YCJI0BUSM COIMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OIBITA IPYTUX;

HEOOXOIMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4YHCIC (POPMYITUPOBATH UJCH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaX M SABICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neUuIuTh COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYaIlMIO, BOCIHPHHMMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS W
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

® BBUIBJISATH M XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMN, OCHOBAHUS JIJIsl 000011eHus
U CPaBHEHUs, KPUTEPUU IIPOBOJAUMOI0 aHAJIN3A;

® BOCIpPHHHMATbH, (HOPMYIUPOBATh U MPEOOPa3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIIBJISATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUH B (haKTax,
JTaHHBIX, HAOJMIOACHMUSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

e JleNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, AETYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIO4YECHNAN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelIbCTBA MATEMaTHUYECKUX YTBEPXKIACHMH (mpsiMble ©  OT
IPOTHBHOTO), IIPOBOJIUTH CaMOCTOSTEIILHO HECJIOKHBIE JI0Ka3aTeNIbCTBA



MaTeMaTHYeCKuX (PaKTOB, BBICTPAUBATh ApPryMEHTAIUIO, NPUBOIUTH IMPHUMEPHl U
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAIMHE ¢ YIETOM CaMOCTOSITENbHO BbIJEICHHbBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCTOJIb30BaTh  BONPOCHI  KAaK  HCCIEAOBATENbCKUH  WHCTPYMEHT  IO3HAHUS,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaTh MCKOMOE M JlaHHO€, (OpMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOAMUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY HECIOXKHBIM ASKCIIEPUMEHT,
HEOOJIbIIOE HCCIEAOBAaHUE II0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  (OpMYTUpPOBaTh O00OOIIEHUS W  BBIBOJABI [0  pe3ysbTaTraM
MpOBEAEHHOTO HAOIIOACHMS, UCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEATIONOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLICHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATh HH(DOPMAIUIO
pas3INYHbIX BUAOB U (GOPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeACTaBICHUS HHOOPMAIIUH 1 WUTIOCTPUPOBATH PEIIaeMbIe 3aaun
CXeMaMH, AMarpaMMaMu, HHOM rpadpukoi u uX KOMOMHALMSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOI TOYKY 3pEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIEeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0JI€ 0OCYKJIEHHsI 33/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOU TEMBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WJEHM, HallEJICHHbIE HA IIOUCK PpELIeHMS,
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHMAaJIOra,
0oOHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3UIIMI, B KOPPEKTHOH hopme GpopMyIrpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIIATh PE3yNbTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEI0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U MCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYaJbHON pPabOTHI
IIPU pelIeHrnH y4eOHbIX MaTeMaTHUECKHX 3aj1ay;

IIPUHUMATH 1I€JIb COBMECTHON IE€ATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOMN
paboThl, pacnpenensaTb BuAbl padOT, IOroBapuBaThcsA, OOCYXKIAaTh IMPOLECC H
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4yacTBOBaTh B TpyHnmoBbIX ¢GopMax paboTbl (00CyXkaeHHs, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYPMbI U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMH YJI€HAMH KOMAaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJa/la B
o0l MPOYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS



Camoopranusanus:
® CaMOCTOSATEILHO COCTABJIATH IUIAH, QJTOPUTM pEIICHHWS 3anadu (WIM ero 4acTh),
BEIOMpATh CIOCOO pEIIeHUs C YYETOM HWMEIONIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:
® BIAJCTh CIOCOOaMU CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pPe3yabTaTa PEIICHUS
MaTeMaTHU4YeCKOM 3a/1auH,
® [pPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4l, BHOCUTH
KOPPEKTUBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LIEIU U YCIOBUSIM,
OOBSCHATh TPUYUHBI JOCTHIKEHUS WJIM HEAOCTIKCHUS IIEIH, HAXOIUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonimy oOydenuss B 7 kJjacce OOYYAIOMIMICS MOJYYUT CICAYIOIIUE MPEIMETHBIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NpPUEMBI, apudmMeTHueckue AEUCTBUS C
panMoHaIFHBIMU YHCIIaAMHU.

HaxonuTh 3HaYeHMs 4YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3amKCH YKCEN K ApYyroi (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHBIE YUCIIA.

OKpyrsTh YucIna.

BBINONHATE NPUKHUIKY M OLEHKY pe3yibTaTa BBIYMCICHHUH, OLIEHKY 3HAUE€HUI YMCIOBBIX
BbIpa)KEHU. BBITIONHATE TEHCTBHSI CO CTEMIEHSAMH C HATYpaJTbHBIMHU ITOKA3aTEISIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHbIX YHCEIL.

Pemate mpakTHKO-OPHEHTHUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOIICHWEM BEIWYHH,
IPONOPLHUOHATBHOCTBIO BEJIMYMH, IPOIIEHTAMH, HHTEPIIPETUPOBATh PE3yAbTaThl PELICHUs 3aa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

Haxonute 3HaueHNs1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BhIPaXKEHUS] B MHOTOWIEH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbIMONHATE yMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJICH,
NPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3NoKEHHE MHOTOWIEHOB Ha MHOXHUTEIH C TOMOIIbIO BBHIHECEHUS 3a
CKOOKHM OOIero MHOYKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXXEHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHMs] pPa3IMyHBIX 3aj1ad U3
MaTeMaTHKH, CMEXXHBIX IPEJMETOB, U3 PEaTbHOMN MPAKTHKH.



Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH MTOKA3aTeNsIMH U IpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHusI U HePaBEeHCTBA

Pemare nuHElHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHsS IpaBWiIa IEpexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M YHUCIO KOPHEM
YPaBHEHHS.

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

[TonGupats mpuMepsl Map YUCce, ABISIOUIMXCS peIIeHHEM JTMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TIpaUK JUHEHMHOr0 YypaBHEHHs C JABYMs
NEPEMEHHBIMH, TIOJIb3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemare cucTreMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocraBiATh M pemiaTth JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YPaBHEHWM IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTar.

DOyHKIUUHA

N300paxkaTb Ha KOOPIMHATHOM MpsAMONW TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaJbl, 3allCbIBaTh YHUCJIOBBIE IMPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHelHbIX QyHkuid. Ctpouts rpaduk GyHKINU y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA HU3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIUYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduveckuii crocod MpeACTaBiICHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
UMHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB PeaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kiacce OOydarOMIMICS TMOJYYUT CIEAYIOIIUE TMPEIMETHBIE
pE3yJIBTaTHI:

Yuciia ¥ BbIYHMCIECHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOrOo KBaJIpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Ys MIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPe0Opa30oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
crenene uucina 10.

AuredpanyecKkune BbIPaKeHUs

[IpuMeHsTh MOHATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBIINOJHATh MpeoOpa3oBaHuUs
BBIPAXEHUI, CONEPIKALUX CTEIIEHU C LIETBIM [TOKA3aTEIEM.

BbINOTHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PALMOHATIBHBIX BBIPAKEHUNH HA OCHOBE
IpaBuI JEHCTBUN HAJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A7 pPELICHUs pa3IMYHbIX 3a/7ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.



IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHEHHEM TIpadUUecKuX MpeACTaBICHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
CUCTEMA YPaBHEHUHU PEILIECHUS, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoaute OT ciOBecHONH (GOPMYJIHMPOBKH 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3314l MOJTY4YEHHBIH pe3ysIbTaT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 WIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumMaTh ® WCHOJB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HA4€HUs1), ONpEeAEsATh 3HaueHHe (QYHKIMM IO 3HAYEHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 10 €&
rpaduxky.

K xoniy oOyuenuss B 9 kJjacce OOyYAIOMIMICS TMOJYYUT CICAYIOIIUE MPEIMETHBIE
pe3yJbTaThI:

Yuciia ¥ BbIYMCICHHSA

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bemonaare apudmMernueckue ASHCTBHS C pallMOHAIBHBIMU YHCIAMHU, COYETasi yCTHBIC U
NUCbMEHHBIE IPUEMBI, BHITIOIHSITH BEIYUCIEHHS C UPPAllMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3HaueHus CTENEHEN € 1EeJIbIMU [10Ka3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUECHUS
YHCIIOBBIX BBIPAKEHU.

OkpyrisiTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJbTaTa BBIYUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHeWHBIE M KBaJpaTHblE YpAaBHEHUS, YPAaBHEHMs, CBOASIIUECS K HUM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPABHEHUS.

Pemars cuctemsl IByX JIMHEWHBIX YPAaBHEHMH C JBYMsI IIEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TekcToBBIE 3amaud alreOpandeckuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

ITpoBoauTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemats nuHeliHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaThb peELICHHE
HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPAaBEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIleHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3y4eHHBIX BUIOB. [IoKa3pIBaTh CXeMaTHUYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO# TIoCKOCTH TpadukoB Gynkumii Buga: y = kX, y = kx + b, y = k/x,y =ax2 + bx +
¢,y =x3, y=1x, y = |X|, B 3aBHCHMOCTH OT 3HAUYeHHiT KO>()DUIHEHTOB, OMUCHBATH CBOHCTBA
GyHKIHIA.

Crpouth M M300pakaTh CXEMAaTUUYECKU TpapUKH KBaJpPaTUYHBIX (YHKLUH, ONUCHIBATH
CBOICTBa KBaJpaTUUHBIX (PYHKUIUN MO UX rpauKam.

Pacno3naBare  kBagpathyHyro (QyHKIMIO 10  (opmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN )XKU3HU, PU3UKH, TEOMETPHUH.



Yuci10BbIe NMOCIE10BATEIBHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(MeTHUECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU MIPU pasHBIX CIIOCOOAx
3a1aHus.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHMEM (GOPMYJ N-ro 4YjeHa apu(MeTHuecKol u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHOM IIIIOCKOCTH.

Pewmats 3a1a4m, CBA3aHHBIE C YUCIIOBBIMU I10CIEAO0BATEIBHOCTAMH, B TOM YHUCIIE 3aa4d
U3 peanbHOM KU3HU (C UCIIOJIB30BaHUEM KaJIbKYISITOPA, HU(PPOBBIX TEXHOIOTHM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/l R —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypesi
1 Yucna u BelunciieHus. PammonanbHbIe o5 1 bu6mmoreka [IOK
qucia https://m.edso00.ru/7f415b90
2 Anrebpanyeckue BhIpaXKeHUs 27 1 ﬁgg;?/ﬁeezzior{fﬂ 415090
bubnuoreka IIOK
3 Y paBHCHH H HEPABEHCTBA 20 1 https://m.edsg.ru/7f415b90
bubnuoreka IHOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 hitps://m.e dS(I)_f).ru 17£415b90
bu6mmoreka [IOK
S Tosropenne u 0bobwenne 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 102 5 0

[NPOTPAMME



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypesI
bubmuoreka [JOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u BerunciieHus1. CTeneHpb ¢ [eIbIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 5 1 bubnuorexa [JOK
KBagpatusliii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 HoTopenue u 00obmerme 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [IOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo0.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubnuoreka [{OK
> DyniuH 16 . https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.eds00.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarta
1 Hucna 1 BBIYUCICHUS
11 BbimonuATe,  coueras ~ yCTHbIE W NHCbMEHHBIE  MPHUEMBI,
' apupMeTHyecKue JeMCTBUS C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOObI M MPUEMBI BEIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIP)XEHUI, coJlepKallluX OOBIKHOBEHHBIE U JECSITUYHbIE IpOOU
[lepexoguts OT oAHOM QopMbl 3amMcH 4YHuced K JApyrou
13 (npeoOpa3oBpIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECSATUYHYK, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TpOOb)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uncna
BbINONHATE NPUKUIKY U OLIGHKY pe3ysibTaTa BBIYHCICHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUH. BBINONHATH JIEUCTBUA  CO
CTEIIEHSIMH C HaTypaJIbHbIMU MIOKa3aTeIsIMU
17 [IpuMeHsATh NpPU3HAKM JAEIMMOCTH, pa3jIOKEHHE Ha MHOXUTENIN
HATYPaJIbHBIX YHCEI
Pemate  mpakTHUKO-OPMEHTHPOBAHHBIE  3a/la4M,  CBSI3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HHTEPINPETUPOBATh pE3YyNbTaThl pEIIeHUs 3a1ad ¢
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMM pPaccMaTpPHBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO W CHUMBOJIHKY,
' MIPUMEHSTH €€ B IPOLIECCE OCBOCHMSI Y4eOHOT0 MaTepuaia
99 Haxomute 3HadyeHHss OYKBEHHBIX BBIPAKEHUH TIpU  3aJaHHBIX
3HAYEHHUSX NTePEMEHHBIX
23 BbimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAKEHHS B MHOTOWIEH
MIPUBEIECHUEM NOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbINOMHATE yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaapara CyMMBl M KBajpara
pasHocTH
Ocy1iecTBIATh Pa3yioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOIEro MHOXKHUTEIS, TPYINIUPOBKU CIAaraeMblX,
npUMeHEeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumeHnsaTh MpeoOpazoBaHUsT MHOTOUWICHOB JJIS PEMICHUS PasTHIHBIX
3a7ad U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 pEaTbHOW PAaKTUKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKa3aTEIsIMU

JUIs IpeoOpa30BaHus BBIPAXKEHUN



YpaBHEHUs 1 HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS

3.1 IpaBWiIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHIBHOMY EMY.
[IpoBepsTh, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
32 HpI/IMeHHl:'B rpaguuecKkue MeTOAbl IpPU PEUICHUH JIMHEWHBIX
YPaBHEHUH U UX CUCTEM
33 [TonGupats npuMephl ap YUCEN, SABISIOMUXCS PEHICHUEM JTMHEHHOTO
YPaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPapUKOM, MPHUBOJUTH MPUMEPHI
pelLleHNs ypaBHEHUS
35 Pemate cucremsl 1ByX JMHEHHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUecKu
CoctaBiaTh U pelarh JUHEHHOE ypaBHEHHUE WINM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHUH 110 YCIOBUIO 3a/1a4l, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4ui IOJTy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxaTh Ha KOOPAMHATHOM MNpPSIMOIl TOUYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha allre0pandyeckoM s3bIKe
42 OTMmeyarb B KOOPAMHAaTHOM IUIOCKOCTM TOYKHM 110 3a/laHHBIM
KOOpJMHATaM
43 Crtpouts rpaduku nuHerHbIX QyHKuud. CTpouTs rpaduk GyHKIUU Y
| ~ I
OnwuceBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIC 3aBHCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAacCTOSIHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUs M aHaIM3a
4.6 uHboOpMalMY, W3BJIEKaTh M WHTEPHPETHPOBATh HHPOPMALUIO U3
rpadUKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEM
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIe Pe3yIbTaThl 0CBOCHUs OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
Wcnonp3oBaTh  HayalibHble  TMPEACTABIEHUS O  MHOXECTBE
11 JEHCTBUTENBHBIX YUCEN JJIS1 CPAaBHEHMS, OKPYIJIEHUS U BBIUMCIICHUH,
n300paxkaTh JI€HCTBUTENbHbIE YHCIIa TOYKAMU Ha KOOPIMHATHOMN
IpsIMOI
[IpuMeHsATH MOHATHE  apPU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
19 HaXOJQUTh KBaJpaTHblE KOPHHU, HCIONb3yd MpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBITOJIHATH MPe0Opa30BaHUs BBIPAKEHUH, CoaepKaIX
KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEN
1.3 Hcnonp3oBaTh 3anmucu  OONBIIMX M MalbIX YHCET C IOMOIIbIO




JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHsTh TOHATHE CTENEeHH C LEeJIbIM I0Ka3aTeleM, BbIIOJIHATh
MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTEHCHH C IICNIBIM
MOKa3aresieM

2.2

BrImonmHATE  TOXACCTBEHHBIE  NMpeoOpa3oBaHMs  pPalMOHAIBHBIX
BBIP@KCHHII HA OCHOBE IMPABUJI JACHUCTBHM HAJ MHOIOWIECHAMH U
anreOpanvdecKuMu IpoOsSIMHU

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

2.4

[TpumensaTh mpeoOpa3zoBaHusl BBIPAKCHHUNA IS PEIICHHS Pa3JIMYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEealbHON IPAKTUKU

YpaBHEeHUs U HEPABEHCTBA

3.1

PemraTe J'II/IHCI‘/'IHBIG, KBaJApaTHbIC YpaBHCHHUA W PpalHOHAJIBHBIC
YpaBHCHUs, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/II\/JI C ABYMA
IICPEMCHHBIMU

3.2

3.3

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpeCTaBIeHUN (yCTaHaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa
YPaBHEHUH peLlEeHUs], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexomute OT cIOBeCHOH  (QOpPMYIHpPOBKM  3amadyu K e
anredpanveckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBUH C
KOHTEKCTOM 33J]auM IOJYyYEHHBIN pe3yJbTar

3.4

[IpuMeHATHh CBOWMCTBA YHCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HePaBeHCTBA C OJJHON MEPEMEHHON U UX CHUCTEMBI,
IaBaTh  TIpa@UYEeCKyl0  WUIIOCTPAIMI0  MHOXECTBA  PEIICHHUI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

4.1

4.2

[lonuMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M SA3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU
1o e€ rpauky

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:

y = k/x, y=k/Ix, y =x2, y = x3, y = [X|, onHchIBaTh CBOWMCTBA YNCIIOBOM
¢byHKIMM 110 e€ rpaduxy

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucaa ¥ BEIYMCICHUS

11

1.2

CpaBHI/IBaTB U YIHOpAAOYMBATHL PALMOHAJIBHBIC W HUPPALUOHAIBHBIC
qucia

BreimonHaTh apI/I(I)MeTI/I‘-ICCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YUCIIaMH,
coucTtasd YCTHBIC U NHMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMCJICHUSA C
HppalluOHAJIbHBIMU YU CJIAMHU



1.3

1.4

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU TOKAa3aTelIsIMU U KOPHEW,
BBIUYHUCJIATH 3HAUYCHH S YU CIIOBBIX BBIpa)KeHI/Iﬁ
OprrJISITb I[CflCTBHTGJIBHbIﬁ 4quciia, BBIIIOJIHATH HpI/IKI/II[Ky pe3YHBTaTa
BBIYMCIICHHH, OIEHKY YMCIIOBBIX BBIPAXKEHUIN

YpaBHEeHUs U HEPABEHCTBA

2.1

2.2

2.3

Pemlatp  nuHENiHBIE W KBaApaTHbIE YpPaBHEHUs, YpaBHEHUS,
CBOJSIIIMECS K HUM, POCTEHIINe TpOOHO-palliOHAIbHBIC YPABHEHUS

Pemate cucTeMsl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS
JIMHEHUHBIM

Pemare TexcTOBBIE 3ahauM anreOpandeckuM CIOCOOOM C IOMOIBIO
COCTABJICHUS ypPAaBHEHMUS WM CHUCTEMBI JBYX YpPAaBHEHUH C JIBYMs
[IEpEMEHHBIMU

2.4

2.5

2.6

IIpoBoguTh NpOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPABHEHUE WU
CUCTEMAa YPaBHEHUU pELIEHUs], €CIIU UMEET, TO CKOJIBKO)

Pemats JINHEIHHBIC HCPABCHCTBA, KBaApPaTHLIC HCPaBCHCTBA,
I/1306pa)KaTI> pEIICHUEC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aI1MChIBaTb
PEIICHUC C TTIOMOIIIBIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYAKOIIIKUEC KBAaJApPaTHOC HCPAaBCHCTBO, I/I306pa)KaTB PCUICHUC
CUCTCMblI HCPABCHCTB Ha YHICIO0BOM Hpi[MOfI, 3alMUCbIBaTh PCUICHUC C
IIOMOIIBO CMMBOJIOB

2.7

Hcnonb3oBarh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

Pacnio3naBate  QyHKIIMM ~ M3y4YeHHBIX  BUJOB.  [loka3wiBaTh
CXEMAaTUYEeCKH PaCIoIOKEHNE Ha KOOPAMHATHOMN MIIOCKOCTH TPapuKOB
¢byukuuii Buga: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBUCHUMOCTH OT
3HauYeHUH K03(PPHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

Iloka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHON
TUTIOCKOCTH TpaduKoB (GYHKIUH Bupa y = VX, y = |X| U ONHCHIBATH
cBOMcCTBa (PyHKIUI

3.3

Crpoutb ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX
(GyHKIMI, oONMChIBaTh CBOICTBa KBaApaTUYHBIX (PYHKUMH 1O uUX
rpadukam

3.4

Pacnio3HaBaTh KBaJIpaTuuHyr0 (QYHKIMIO TO (opmyiie, HNPUBOAUTH
MpUMEpbl KBaJpAaTUYHBIX (QYHKIUN M3 peasbHOM JKHU3HM, (PU3MKH,
reOMETPUH

4.1

Apudmerrueckas U reoMeTpUYecKasi Iporpeccuu

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCHH MTPU
pa3HbIX cIIoco0ax 3aaHus

4.2

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(MeTHyecKoil U reoMeTpUUecKOil MpPOrpeccuii, CyMMbI HEPBBIX N
YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIbHOCTH TOYKAMHU Ha KOOp,[[HHB.THOfI
TIIIOCKOCTH




4.4

Pemrate 3amaun, CBA3aHHBIE C YMCIOBBIMM ITOCJIEI0BATEIBHOCTSMU, B
TOM YHCIE€ 3aJaud U3 pealbHOM KU3HM (C HCIOJIb30BAHHEM
KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyroil. [loHsTHE panmMOHANIBHOTO 4YHCIA, 3alUCh, CPABHEHUE,
YIOPSAOYMBAHUE PALIMOHAIIBHBIX YHCEI
12 Apudmernueckue neMcTBUS ¢ palMOHAIBHBIMU YnciiaMu. Pemenue 3agau u3
peanbHON MPAaKTUKU Ha YacTH, HA IpOOH
13 CreneHnp ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpEleleHue, NpeoOpa3oBaHUE
BBIPa)KEHUI1 Ha OCHOBE OIPEIENIEHNUs, 3aUCh OOJIBIINX YUCEll
14 [IponeHTsl, 3amuch MPOLEHTOB B BHUJE APOOM U APOOH B BHUJE MPOLEHTOB.
Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
15 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEIl
16 PeanpHbple  3aBUcMMOCTM, B TOM  4Mciae MpsMas W oOparHas
IPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKeHUs
21 ITepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAXKCHMS C NEpeMEHHOU. JlomycTuMele
3HaYEHUs IEPEMEHHBIX
29 [IpencraBiaeHre 3aBUCUMOCTHM MEXIy BEIWYMHAMH B BUAEC (OPMYIIbL.
Brrarcnenus o hopmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPAXCHHH, TOXXISCTBEHHO  paBHBIC
BBIPAKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpnnHowieHbl U MHOrouneHsl. CreneHb MHOrowieHa. Cllo)kKeHHE, BBIUUTAHUE,
YMHOXEHHE MHOTOUJIEHOB
26 DopMysbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
@Popmysa pa3HOCTH KBapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTENH
3 YpaBHeHUS
31 YpaBHeHHE, KOpEHb YPaBHEHNs, NpaBuIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHUN
32 JIuneliHoe ypaBHEHUE C E)L[HOITI nepeMeliHoﬁ, YHUCJIO KOpHEH JIMHEHHOIO
YpaBHEHUS, PELICHUE JIMHEHHBIX YpaBHEHHUM
33 CocraBnenue ypaBHevHI/Iﬁ 10 YCJIOBHUIO 3a/1auM. PelieHue TEKCTOBBIX 3a/ay C
IIOMOUIbIO YpaBHEHUIN
3.4 JluneliHOE ypaBHEHUE C IByMsl IEPEMEHHBIMH U ero rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C ABYMsl IN€pEeMEHHbIMH. Pemenue
3.5 CUCTEM YpaBHEHHH criocoOOM MOJCTaHOBKH. [Ipumepbl perieHus: TeKCTOBBIX
3a/1a4 ¢ IOMOLUIBIO CUCTEM YPABHEHUN
4 Koopaunats! u rpadguku. OyHkimm
4.1 Koopannaara Touky Ha npsiMoit
4.9 YucioBble NPOMEXYTKU. PaccTosiHue MeXay AByMsl TOUKAMH KOOPAMHATHOU

IpsIMOi



[IpssmoyronpHas cucrema koopauHat, ocu Ox m Oy. AGciucca u opaUHATA

4.3 TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Ipumepsnt I‘pf.(bI/IKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB peanbHBIX
3aBHCUMOCTEMH
4.5 [Tonsitue dynkuuu. I'paduk Gynkiuu. ColicTBa PyHKIUH
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINN y = [X|
47 Fpa(bnqecE(oe pelIeHHE JIMHEHHBIX YypPaBHEHUM M CHUCTEM JIMHEHHBIX
ypaBHEHHI
8 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Hucna u BIYUCICHUS
11 KBangpatueiii kopeHb u3 uuncna. llonstie 00 WppanoOHAIFHOM YHCIIE.
JlecsiTuunblie MPUOIMKEHUS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apuMeTHYECKUX KBaAPATHBIX KOPHEM M HX NpPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN U BBIYUCICHUSAM. [leficTBUTEIbHBIC
qrcna
1.3 Crenens c 1eNbIM MOKa3zaresneM U e€ cBoiictBa. CTaHgapTHas 3alyCh YUCa
2 AnreOpandyecKkue BbIpaKeHUS
2.1 KBangpatHbiii TpEXuiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JICTICHNE alNre0pandeckux Ipooei
2.4 PanmonanibHble BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyiaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCA K TUHEWHBIM M KBaJAPATHBIM
3.3 [Tpocreiimme qpoOHO-paMOHAILHEIC YPAaBHCHUS
I'paduueckas mHTEpNpETaNsl YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [IpuMepsl pelieHus cuctem
HEJMHEHHBIX YPaBHEHUH C TBYMS NIEPEMEHHBIMH
3.5 Perrenre TeKCTOBBIX 3a7a4 aNreOpanyeckuM CriocoooM
3.6 UncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM TEpEMEHHON
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM NEepeMeHHOMN
4 OyHKIMH
41 Ilonatue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
¢dbyakmmru. CriocoOsl 3aaHus HYHKITHMA
4.2 I'paduk ynkuun. YteHne cBOHCTB GyHKINH 1O e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKIIHA, OTPAKAOIIUX peaTbHbIe IPOIECCH
44 OyHKIIMY, ONMUCHIBAIOIIME TMPSAMYI0O U OOpaTHYI IpONOPLUOHATbHbIC

3aBUCHUMOCTH, UX TpapuKu




4.5

OyHKIUYU Y =X y = X7

4.6 Oynknuu Y = [x, y = |x]|
4.7 I'paduaeckoe pereHue ypaBHEHUH U CUCTEM YPaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAepP/KAHUSA
1 Yucna v BIYKCICHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE JPOOH
MHOXeCTBO IeHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1€ CTBUTENBHBIX
qucel
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npubImKeHus, OleHKH. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnnxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyrienue yuceln. [Ipukuaka u ouneHka
Pe3yJIbTaTOB BBIYUCIEHUN
2 YpaBHeHUs U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JluneliHoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIIMXCS K IMHEHHBIM
2.3 KBagpaTtHoe ypaBHeHue. Perienue ypaBHeHUH, CBOISAIIMXCS K KBaIPaTHbIM
24 BI/IKB"az[paurHoe ypaBHeHueE. [Ipumepsl pemieHuss ypaBHEHHH TpeTbell u
4yeTBEPTOM cTeneHell pa3noKeHueM Ha MHOXKHUTEIN
2.5 Pemenne npoOHO-paliMOHaIbHBIX YpPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUeE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM IByX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM [JBYX YpaBHEHHM, OJJHO M3 KOTOPBIX JUHEWHOE, a Apyroe —
BTOpOI1 CTENEeHU
2.10 ['padmueckas uHTEpIIpEeTaLIs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHre TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pelienne cucreM ITMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBA
216 I'paduueckass mHTepnpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NepPEMEHHBIMU
3 OyHKITUN
31 KBanparnunas Qynkuus, e€ rpapuk u cpoiictBa. Ilapabona, koopAauHaTHI
BEPILKHBI TapadoJibl, OCb CAMMETPUHU apaboJIbI
3.2 I'padukn Gynkimii y=Kx, y=kx+b u ux coiicra
3.3 I'paduku Gpyukumii y=k/X, y = x° 1 ux cBoiictBa
3.4 ['paduku pyHKIMH , U UX CBOKCTBA




YucnoBbie IIOCJICA0BATCIBHOCTHU

OrnpezeneHne W CocoObl 3aIaHKS YMCIOBBIX TOCIEIOBATEIBHOCTEH. 3a/aHue

4.1 MOCIIE0BATEIPHOCTH PEKYPPEHTHOM hopmyIioit u popmyIoii N-To daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKOH
MIPOTPECCUH, CYMMBI MIEPBBIX N YICHOB

43 ['eomeTrpuueckass mporpeccusi. QPopmynsl N-TO  WieHAa T'€OMETPUYECKOM
MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

44 W3o0paxkenue wieHOB apU(PMETHYECKOM W TeOMETPUYECKOH MPOrpeccHii
TOYKaMHU Ha KOOPJMHATHOMU IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBHBIA POCT

4.5 C1okHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAaMH; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3aja4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISl OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, NPU PEIICHUH 33134
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMM: OIPENCICHUE, aKCHOMA, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMSI BHICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypajJbHOE YKCIIO, IPOCTOE M
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JEIMMOCTH, 1IeJI0€ YHCIIO, MOAYJbh 4YHCIlia, OOBIKHOBEHHAs Ipo0b U
necaTu4Hass ApoOb, CTaHJAPTHBIA BUJ YUCIIA, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE YHUCJO, apu(METHYECKUil KBaJpaTHBI KOPEHB;
YMEHUE BBINOJHATH  JEHUCTBUSI C  YHUCJIAaMH, CpaBHUBATH H
yHOpSAIOYMBATh 4YHUCHA, NPEACTaBIATh YKCIIa HAa KOOPAMHATHOMN
MPSIMOM, OKPYIJIATH YHCIIA; YMEHHUE JeNaTh MPUKHUAKY W OILCHKY
pe3ysbTaTa BbIYUCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM I10Ka3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENneHU
Oonbllle E€IMHUIBI; YMEHHME BBIIOJIHATH pPAcdy€Thl MO (Qopmylam,
peoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAJIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JIO)KEHHE MHOIOUYICHA HA MHOXHUTENHU, B
TOM 4YHCII€ C UCHOJb30BaHMEM (OpPMYJ pa3HOCTH KBaJpaTOB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBath NOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHHE C
OJIHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pEIlaTh JMHEHHBbIE U KBaJpaTHbIE YPAaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOW, CHCTEMBI
JBYX JIMHENHBIX YpPAaBHEHWM, JIMHEHHBbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1ad U3 APYTruxX MpeIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO
NpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakeHUs! pelIeHui
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIUU, HYIH
¢byHKIMY, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusl, yObIBaHUS, HauOoJblllee W HaUMEHbIIEee 3HAYCHUS
GbyHKIMN; YMEHHE OIIEpUpPOBAThH MOHSTHUSIMU: npsmast
MIPONOPLIMOHANIBHOCTD, JUHEHHAss (QyHKUMS, KBagpaTHuHas (QyHKIUS,




oOpaTHass TPOMOPIIMOHATBLHOCT, Iapaboiyia, TUrepoosa; yMEHHE
CTpOUTH TpapuKu PYHKIUH, UCIIOIB30BATh IPadUKHU AJIS ONIPEACIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS peIIeHHs 3a1ad U3 APYTuX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupoOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbHOCTb,
apupMeTHyeckass M TEOMETpUYECKas  IPOTPECCHH;  YMEHHUE
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1a4 U3 JIPYTUxX
y4eOHBIX MPEIMETOB U peaTbHOU KUIHU

YMeHue pemiaTth 3aaud pa3HbIX THUIIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJY M 4YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
CeMeWHbIMU  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/Jayu,
UCCIIEI0BaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABIONOA00OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HOHATHAMM: (GUrypa, TOUYKa, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHMH TPEYrOJILHUKH, INPSAMOYTOJBHBIA TpPEYrOJIbHUK,
Me/iraHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMMm, pom0, IpPSMOYTOJBHHMK, KBaJpaT, Tpaneuus;
OKpY>KHOCTB, KPYT, KacaTellbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamMu; yMeHue pemarb 3aadd, B TOM 4YHCJIE U3 IOBCEIHEBHOM
KHU3HH, Ha HAXOXKIACHHUE T'€OMETPHUYECKUX BEIMYMH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB GUryp u (HhakToB

10

11

12

YMeHue onepupoBaTh IMOHATUSMU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IapauIeIbHOCTh U IEPHEHAUKYIAPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nojnobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KarollleM MHUpe

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuMHA yria, CHHYC U KOCHUHYC yIJia TPEYrojbHHUKA), IJIOLIA/b;
YMEHHUE OIEHUBATh Pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYyIbI MEepUMEeTpa U  IUIOIIATU
MHOTOYTOJIBHUKOB, JIJIMHBI OKPY>KHOCTH M TUIONIAAM Kpyra, oobema
NPSIMOYTOJIBHOTO MapaJUIeNIeNUNela; YMEHUE NPUMEHSITh IPU3HAKU
pPaBEHCTBa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUINH, PACCTOSTHUM, IUTOIIaAeH

YMmenue wuzo0paxarb IUIOCKHE (UIypel W WX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIJIH
CHUMBOJIBHOMY OIMCAHHUIO

13

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YMUCJIO, CKAJIAPHOC IMMPOU3BCACHUC BEKTOPOB,



YMEHHE HCIOJIb30BaTh BEKTOPBI U KOOPAWHATBI ISl NPEACTABICHUS
JaHHBIX W pELIeHHs 3aJad, B TOM 4YHCIE M3 JAPYruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

14

15

16

YMeHHe onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M  KPYTrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJiblllee M HAaUMEHbIIEe 3HAYEHHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
uHbOpMalMIO, MPEJICTABICHHY0 B Ta0iuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B
OKpY’KaIOIllEM MUpE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHbIA ONBIT (CIy4ailHbBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIY4alHBIX COOBITUN B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITHSIMH; YMEHHE pEellaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILINX YUCEJI U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

YMeHue BBIOMpPATh TOIXOISIIMA W3YYCHHBIA METON IS PEUICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJIECHUE 3aKOHOB MATEMAaTUKHU B
HUCKYCCTBE, OIUCHIBATH OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MOJyYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKU KaK HAyKd, MPUBOJIHTH
MPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUA

1 Yucna v BIYKCICHUS
11 Harypasbnslie u niensie yucna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JIECATHYHBIE  JpPOOHM,  MPOLEHTHI, OECKOHEUHBIC
NepPUOANYECKHE JPOooH
13 Panmonaneupie uucia. ApudMeTHyeckue OIepalud C PaldoOHAIbHBIMU
YHUCIaAMU
14 HetictButenbHple unciaa. ApudMeTHUYECKHe oInepanuu ¢ JACHCTBUTEIHHBIMH
qHUCIaMU
15 [MpubnmxEénnpie BBIMMCICHUA, NPABUJIA OKPYIJICHMA, NHPUKWJIKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIe BbIpakeHU (BBIPAKECHHSI C TIEPEMEHHBIMH )
29 Crenenb ¢ 1enbiM moka3areneM. CTENeHb C palMOHATIbHBIM IOKa3aTesieM.
CBoiicTBa cTeneHn
2.3 MHorousIeHbI
2.4 Anrebpanueckas 1poOb
o5 Apudmernaeckuit KOpPEHb HaTypajIbHOI CTCIICHH. JevictBus c
apuGMETHIECCKUMHU KOPHSIMH HATypaITbHON CTCTICHH
3 YpaBHEHUS 1 HEPABCHCTBA
31 Lenbie n IpoOHO-palioHaIbHbIe ypaBHEHUS. CHUCTEMbI M COBOKYIHOCTHU
ypaBHEHUU
39 Llenpie u npoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMBbl M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENILHOCTEH
42 Apudmernueckass U reomerpudeckas nporpeccur. dopmyna  CIOKHBIX
IIPOIICHTOB
) OyHKIMH
OyHknusg, crnocoObl 3amanus ¢yHkuuu. [paduxk yHknuu. Oobmacts
oTpesieNieHus] 1 MHOKeCTBO 3HaueHu# pynkuuu. Hymu ¢yakiuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMHA. MakCUMyMBbl WU
MUHUMYMBI (pyHkuuu. HauOonbliee W HauMeHblllee 3HaYeHHE (QYHKIMU Ha
IPOMEKYTKE
6 KoopaunaTs! Ha mpsIMOil U TIIIOCKOCTH
6.1 KoopaunaThHast npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GpuUrypsl 1 UX cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU




7.4

OKpY>KHOCTb U KPYT

7.5 N3mepenne reoMeTpruIecKuX BeTHIHH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTAaTUCTHUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padmr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YHEHUKA

1. Marematuka. Anre6pa: 7-if knacc: 6a30Bblii ypoeHb: yueOnuk/ F0.H. Makpsiues, H. T
Munatok, K.M. Hemkos, C.b.CyBoposa; nox pen. C. A. Tensxosckoro. — 15-e u3n.,
nepepad. — Mockaa: [Ipocsemenue, 2023. — 255¢.: un

2. Marematuka. Anredpa: 8 Kiacc: y4eOHHUK ISl 0011e00pa30BaTeIbHbIX OpraHU3aIUii/
10.H. Makpsrues, H. I'. Munatok, K.1. Hemkos, C.b.CyBopoBa; nox pexn. C. A.
TemsikoBckoro. — 4-e uza.,M. — Mocksa: [Ipocsemenne, 2020. — 287c.: un

3. Maremaruka. Anre6pa. 9 kinacc: yue6. a1s obmeobpaszonar. opranusamuii / FO.H.
Makpsrues, H. I'. Mungiok, K.1. Hemkos, C.b.CyBopoBa; nox pex. C. A.
TensikoBckoro. — 12-e uzn. — Mocksa: [Ipocsemenue, 2020. — 287c¢.: un

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1. Maremaruka. Ypoku anreGpsl: 7 Kiacc: 6a30BbIi ypoBeHb: METOANYECKOE MOCOOUE st
yuauteneii/ Kpaitnesa JI. b. — M.: [Ipocemenue, 2024

2. Maremaruka. Anrebpa: 7-ii knacc: 6a30Bblii yposeHs: yueOnux/ 10.H. Makpsrues, H. T
Munatok, K.M. Hemkos, C.b.CyBoposa; nox pen. C. A. Tensxosckoro. — 15-e u3n.,
niepepad. — Mockaa: [Ipocsemenue, 2023. — 255¢.: un

3. Maremaruka. Anre6pa: 7 kinacc: 6a30Bblil YpOBEHb: JUIAKTUYECKHE MaTepUallbl/3BaBuy
JI. 1., KpaiineBa JI. b., C.b.CyBopoBa. — M.: I[IpocBemenue, 2024

4. Marematuka. Anrebpa: 7 kiacc: 6a30Bblil yPOBEHb: KOHTPOJILHBIE M CAMOCTOSATEILHBIE
pabotel/ Kpaiinesa JI. b. — M.: IIpocsemienue, 2024

5. Marematuka. Anre6pa: 8 knacc: 6a30Bblii ypOBEHb: METOAMYECKHE pekoMeHgauu/ H.
I'. Munmrok, U. C. lneikoBa. — M.: IIpocsemenune, 2023

6. Maremaruka. Ypoku anre6psl: 8 kiacc: 6a30Bblii ypoBeHb: MeToauueckoe 1ocodue ais
yuutenei/ Kpaiinesa JI. b. — M.: IIpocsemienue, 2024

7. Maremaruka. Anre6pa: 8 kinace: ydeOHHK Ul 001Ie00pa30BaTeIbHBIX OPraHH3aluii/
FO.H. Makpsiues, H. I'. Munaiok, K.W. Hemkos, C.b.CyBopoBa; nmox pen. C. A.
TenskoBckoro. — 4-e u3a.,M. — Mocksa: [Ipocsemenue, 2020. — 287c.: un

8. Maremaruka. Anre6pa: 8 kinacc: 6a30BbIi ypoBeHb: AuAAKTHUECKHE MaTepuansl/B. U.
XKoxos, }0. H. Makapserues, H. I'. Munatok. — M.: IIpocsemenue, 2024

9. Martemaruka. Anre6pa: 8 kiaacc: 6a30Bblil YpOBEHb: KOHTPOIILHBIE U CAMOCTOSTENbHbIE
pabotsl/ KpaiineBa JI. b. — M.: TIpocBemenue, 2024

10.Maremaruka. Ypoku anreOpsl: 9 kiacc: 6a30BbIii ypoBeHb: MeToauueckoe ocooue s
yuureneit/ Kpaiinesa JI. b. — M.: [Ipocsemienue, 2024

11.Maremaruka. Anre6pa: 9 knacc: 6a30BbIi yPOBEHB: METOIMYECKHE peKoMenaamun/ H.
I'. Munmrok, U. C. llneixkoBa. — M.: [Ipocsemenue, 2023

12.Maremartuka. Anredpa. 9 knacc: yue6. ais obmeobpasosar. opraausanuii / FO.H.
Makpsrues, H. I'. Munatok, K.1. Hemkos, C.b.CyBopoBa; oa pex. C. A.
TenskoBckoro. — 12-e u3n. — Mocksa: [Ipocsemenune, 2020. — 287c¢.: un

13.Maremaruka. Anre6pa: 9 kiacc: 6a30Bblii yPOBEHb: KOHTPOJIBHBIE H CAMOCTOSTENBHbIE
pabotel/ KpaiineBa JI. b. — M.: TIpocBemenue, 2024

14 Maremaruka. AnreGpa: 8 kimacc: 6a30BbIi YpoBeHb: auaakTudeckue Marepuansy/I0. H.
Maxapsiues, H. I'. Munatok, Kpaitnesa JI. b.. — M.: [Ipocsemenue, 2024

MU DPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
1. Bubamoreka I{OK https://m.edsoo.ru/




2. DJeKTpoHHbIE Bepcun y4eOHUKOB 110 anredpe 7-9xmacesl k YMK HO. H. MakaperueBa
Ha caiite LECTA
3. Hudpossie padboune Terpaau 7-9 kmaccel kK YMK HO. H. MakaperueBa Ha caiite LECTA
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