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INOACHHUTEJIBHAS 3AIIUCKA

[Tporpamma mo anrebpe cocraBiieHa Ha OCHOBe TpeboBaHUM K pesyibratam ocBoeHus OOIT OO0,
npencrasieHHbIX B PI'OC 00O, a Taxxe Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB AYXOBHO-
HPABCTBEHHOI'O Pa3BUTHUS, BOCIHUTAHUS M COLUAIN3ALUU O0YyYarOLIUXCs, MPEICTaBIEHHON B (eaepanbHOM
paboueii mporpamMme BOCHHTAHUS M IOJICKHT HEMOCPEICTBEHHOMY IPHUMEHEHHUIO TpPH pean3aluu
o0s13aTenbHOM yacTu 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O 001I1Ero 00pa3oBaHMsL.

[Iporpamma otpakaer ocHoBHble TpeboBanuss PI'OC OOO K JUYHOCTHBIM, METANpPEIMETHBIM H
MIPEIMETHBIM Pe3yIbTaTaM OCBOSHUS 00Pa30BaATEIBHBIX IPOTPAMM.

ITporpamma na€r mpeacraBieHUe O LEIsSX 00ydeHMsI, BOCIMTAHUSA U Pa3BUTUSA OOyYarOIUXCs CPEACTBAMU
yueOHOTO TpeAMEeTa, YCTaHABIMBAaeT 00s3aTeNbHOE TPEAMETHOE CONIEp)KaHHe, IMpPeayCMaTpPUBACT
pacnpezesieHue ero o KJ1accaM U CTPyKTYPHUPOBaHUE €T0 10 pa3fesiaM U TEMaM Kypca, Aa€T paclpencieHue
yueOHBIX YacoB IO TEMaTHYECKUM paslesiaM Kypca W TOCIEeIOBAaTENIbHOCTh HX H3YyUEHHsS C y4&TOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro Impouecca, BO3PAaCTHbIX 0COOEHHOCTEH
00y4aIOIINXCsT; OTMPEIEIsIeT BO3MOKHOCTH MpeIMeTa ISl pealn3anuu TpeOOBaHUN K pe3yIbTaTaM OCBOCHHS
IpOrpaMMbl OCHOBHOI'O 00ILero o0pa3zoBaHus, TPeOOBaHUI K pe3yiabrataM OOyueHHs anreOpbl, a TaKKe
OCHOBHBIX BUJIOB JI€ATEIbHOCTH 00YYarOIINXCS.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «AJIT'EBPA»

Anrebpa siBIeTCA OAHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 001ero 00pa3oBaHUs: OHA 00ECIIEUNBACT
M3yUYCHHE JPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M T'yMaHUTApHOTO IMKIJIOB, €€ OCBOCHUE
HEo0XOMMO AJIs MPOIOJKEeHHUs 00pa30BaHUs U B TOBCEAHEBHOM KM3HU. PazpuTue y 00y4aronuxcsi HayYHbIX
NPEACTAaBICHUNH O TPOHUCXOXKACHUH W CYIIHOCTH aireOpandecKux aOCTpakuui, crocode OTpaKeHHS
MaTeMaTUYeCKOM HayKOW SBICHMI M TPOLECCOB B MPUPOAE M OOIIECTBE, POIM MaTeMaTHYeCKOro
MOJICTUPOBAHMUSA B HAy4YHOM I[IO3HAHMM M B TMPAKTHKE CHOCOOCTBYET (HOPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS U KQYECTB MBIIIUICHHUS, HEOOXOIUMBIX JJIs a/IaliTallii B COBPEMEHHOM LIU(pOBOM 0O0IIIECTBE.
Nzyuenne anreOpsl oOecnieynBaeT pa3BUTHE yMEHUSI HAaONI0OAaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM ACHCTBHS U
BBIBOJIbI, (JOPMYJIMPOBATh YTBepkJIeHUsl. OcBoeHue Kypca ainredpbl oOecrnednBaeT pa3BUTHE JOTHUECKOTO
MBILIUIEHUS] 00YYaroIUXCs: OHU UCIOJIB3YIOT AEAYKTUBHBIE U MHIYKTHUBHBIE PAcCyXKJIeHMs, 0000ILIeHnEe U
KOHKpEeTHU3aluio, adbcTparupoBanre u ananoruro. OOyueHue anredpe mpenroiaraeT 3HaYuTeNbHBIN 00bEM
CaMOCTOSITENIbHOW JIEATEIbHOCTH OOYYaIOLIUXCsl, MOITOMY CAaMOCTOSTEIbHOE pelIeHUE 3aaady sBISeTCS
peanusanueil 1esTeIbHOCTHOTO MPUHIIUIIA 00yUYEeHUSI.

B ctpykrype nporpaMMel yaeGHOT0 Kypca «Anredpay st OCHOBHOTO 00111ero 00pa30BaHMs OCHOBHOE
MECTO 3aHUMAIOT COIEP)KATEIbHO-METOAMYECKUE JMHUU: «UHciaa W BBIYHCICHUS», «AnreOpandeckue
BBIpOXEHUS», « YpaBHEHUS U HEpaBeHCTBa», «DyHKimm». Kaxkaas u3 3THX comepkareabHO-MEeTOIUYECKUX
JMHAN Pa3BUBACTCS HA MPOTHKCHNUU TPEX JIET U3yUSHHS Kypca, B3aUMOICHCTBYS ¢ APYTUMH €ro JTUHUSIMU. B
XOJle H3yuYeHHs y4eOHOro Kypca OOydYarolMMCS HPUXOJUTCS JIOTMYECKH pacCykIaTh, MHCIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN SI3BIK. B CBSI3M € 3TUM B mporpammy y4eOHOTO Kypca «AnreOpay BKIFOYSHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3/ieslax MaTeMaTH4eCKOro o0pa3oBaHMs
U CIIOCOOCTBYIOIIME OBJIQJACHUIO OOYYAIONIMMHUCS OCHOB YHHBEPCAJIBHOTO MAaTeMaTHUECKOTO SI3BIKA.
ConepxarelbHOM M CTPYKTYpHOM OCOOEHHOCTBbIO Y4eOHOro Kypca «Anrebpa» SBISIETCA  €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHMM «Yuclna M BBIYMCICHHUS» CIY)KUT OCHOBOM JJsi JalbHEHIIEro H3y4deHus
MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYUAFOIIMXCS JIOTHYECKOTO MBIIIICHHS, (POPMHPOBAHUIO YMEHHS
MOJIb30BAaThCSl AITOPUTMAMH, a TaKXe NpPUOOPETeHHIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JUIS
MOBCETHEBHOH KM3HU. Pa3BUTHE MOHATHS O YHUCIIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBSI3aHO C
paloHaTbHBIMA M UpPPAIlMOHATBLHBIMUA YUCIaMH, (OPMHPOBAHHEM MPEIACTABICHUN O IEHCTBUTEIHLHOM
qucIie. 3aBepIICHHEe OCBOCHUS YHCIOBOM JIMHUHM OTHECEHO K CPETHEMY 001eMy 00pa30BaHHUIo.

ConepxaHue AByX anreOpandyecKux JIMHUNH — «AnreOpandeckue BbIpRXEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYHAIOIIUXCS MAaTEMaTHYECKOTO arrapara, HeOOXOAMMOTO



JUISL PELICHUs 3aa4 MaTeMaTUKH, CMEKHBIX IPEIMETOB U MPAKTUKO-OPHUEHTHUPOBAaHHBIX 3anad. Ha ypoBHe
OCHOBHOT0 00111er0 00pa3oBaHusl y4eOHBIN MaTepuall IPYIIUPYeTCss BOKPYT pallMOHAIBHBIX BBIPAXKCHUH.

HEJN U3YYEHUA YYEBHOI'O IPEJIMETA «AJITEBPA»

Anrebpa AEMOHCTpPUPYET 3HAUEHUE MaTeMaTHKU KaK $3bIKa JJIs IOCTPOECHMSI MaTeMaTU4eCKUX
MOJIeJIeH, ONMCaHMsl MPOLIECCOB U ABJIEHUH peanbHOro mMupa. B 3amaun oOydeHus anreOpe BXOIAT TaKxkKe
JanpHelIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOUMOr0, B YaCTHOCTH, JJIi OCBOEHUS Kypca
MHGOPMATHKH, U OBJIAJCHUE HaBbIKAMU JIEyKTUBHBIX paccyxaeHui. [IpeoOpa3oBaHre CUMBOIBHBIX (HOPM
CTIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUs, CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue QpyHKIIMOHAIBHO-TpapMueCKON JIMHUN HALEJICHO Ha [TOJyYeHHe 00yYarouMKCs 3HaHUH
0 (DyHKIMAX KaKk BaKHEHIIEH MaTreMaTH4yecKol MOJeNU JAJs ONMUCAHHS U UCCIENOBaHUSA Pa3sHOOOPa3HBIX
IPOLIECCOB M SIBIEHMH B Ipupone M obmectBe. V3yueHue Marepuasa CHOCOOCTBYET pPa3sBUTHIO Y
00y4aroILIMXCsl YMEHMSI UCIIOIb30BATh PA3JIMYHbIE BHIPA3UTEIbHBIE CPEJICTBA SI3bIKa MATEMATUKH — CJIOBECHBIE,
CHMBOJINYECKHE, TpaduyecKkue, BHOCUT BKJIaA B (POpMUpOBaHME TNPEICTABICHUH O POJIM MATEMaTHKH B
Pa3BUTHUN UUBUIN3ALUH U KyJIbTYpBHIL.

MECTO YYEBHOI'O IPEJMETA «AJITEBPA» B YYHEBHOM IIJIAHE

CornacHo yuyeOHOMY TUTaHy B 7-9 Kilaccax uzydaercs yueOHbINH Kypce «Anredpay, KOTOPBI BKIIOYAET
CIIC/IyIOIINE OCHOBHBIE pa3zieiibl conepkaHus: «Hucia v BBIUUCICHUS», «ANreOpandecKue BBIPAKCHUS,
«YpaBHEHUS U HEPABEHCTBA», « DYHKITUN.

Ha usyuenune yuebHoro kypca «Anredpa» orBogurcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heneno), B 8 kiacce — 102 gaca (3 gaca B Henenmio), B 9 kiacce — 102 gaca (3 yaca B HEACIIO).

COILEPKAHUE OBYUYEHMUAA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATHYHBIC, IEPEXO]] OT OHOW (OPMBI 3armucy 1podei k apyroil. [lonstue
palMoOHAIBFHOTO YHCIIA, 3alHCh, CPaBHEHHE, YNOPAJOUYMBAHUE PAIMOHAIBHBIX 4ucel. ApupMernyeckue
JeNCTBUS C pallMoHaJIbHBIMU YKcaamMu. Perenue 3a1a4 u3 peanbHON MPAaKTUKKM HA 9acTH, Ha IpoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeNeM: OIpeelieHue, MpeoOpa3oBaHue BBIPAXKEHHH Ha OCHOBE
orpeseneHus], 3anuch OonpmMX uucend. IIponeHTsl, 3anmuch NPOLEHTOB B BHUJE IpoOM U poOu B BUIE
IIPOLICHTOB. TpH OCHOBHBIE 3aJ1a4M Ha IIPOLICHTHI, PELIEHUE 3a/1a4 U3 PEAIbHOU MTPAKTUKHU.

IIpuMeHeHne NPU3HAKOB JEITMMOCTH, Pa3JIOKEHUE HA MHOXKUTENIN HATyPaJIbHbIX YUCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TTpsiMast 1 oOpaTHasi MPONOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHs

IlepeMeHHBIE, UNCIIOBOE 3HAYECHUE BBIPAXKEHUS C IEPEMEHHON. J[OIyCTUMBIE 3HAYECHHS TICPEMEHHBIX.
[IpencraBineHre 3aBUCUMOCTH MeEXAy BelIMUYMHAMU B BUIe ¢opMmynbl. Beruucienus no ¢opmynam.
ITpeoOpa3oBanne OyKBEHHBIX BBIPAKCHHMH, TOXIECTBEHHO paBHBbIC BBIPAXKEHUs, MpaBHUia MpeoOpa3oBaHUs
CYMM U MPOMU3BEICHUM, IPaBUIIa PAaCKPBITHUS CKOOOK U MPUBEJECHUS MO0O0HBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATypalbHBIM IIOKA3aTEIIEM.

Opnounensl W MHorowieHbl. CreneHb MHoroungeHa. CloXeHUE, BBIYUTAHUE, YMHOXECHHE
MHOTrO4WwIeHOB. DOpMyJIbI COKpALIEHHOIO YMHOXKCHHSA: KBagpaT CyMMBI U KBajpar pasHocTH. Popmyna
Pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTO4JIEHOB HA MHOKHTEIIH.

YpaBHEHHUS M HEPABEHCTBA

VYpaBHeHMe, KOpEeHb YpaBHEHUS, paBuia MpeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YUCIO KOPHEH JIMHEWHOIO YpPaBHEHUs, DPEILICHUE
JMHEWHBIX ypaBHeHHWA. COCTaBIIEHME YpPaBHEHHU II0 YCIOBHIO 3aJaud. PenieHue TEKCTOBBIX 3a1ad C
IIOMOIIBIO YPAaBHEHUH.

JluneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMH U ero rpaduk. Crucrema AByX JUHEHHBIX YpaBHEHHI C
JBYMsI IEpEMEHHBIMH. PellieHne cucteM ypaBHEHUH cIOCOOOM MOICTaHOBKU. [IpuMeps! pereHus: TEKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPAaBHEHHIA.



DOyHKIUHA

Koopnunara toukn Ha npsmol. YucinoBble NpoMexyTku. PaccrosHue Mexay AByMs TOYKAMH
KOOPJIMHATHOM MPSIMOIA.

[TpsimoyronbHas cucreMa kKoopauHar, ocu Ox u Oy. Abcuucca U OpAMHATa TOUKM Ha KOOPAMHATHON
miockoctd. Ilpumepsl rpadukoB, 3anaHHbIX (GopMmynaMu. UTeHue rpauKoB pealbHbIX 3aBUCUMOCTEH.
[Monsatue ¢ynkuun. I'padpux ynknum. CpoiictBa ¢ynkumid. Jluneitnas ¢ynkums, e€ rpaduk. ['padux
¢dbyskuuu y = |x|. ['padudeckoe perieHne JMHEHHBIX YPABHCHUN M CUCTEM JIMHCHHBIX YPAaBHCHUM.

8 KJIACC

Yucia ¥ BLIYMCICHHUA

KBanpatublii kopenp u3 uncna. [lonstue 06 uppannoHaabHOM 4Hcie. JlecATHUHbIe MPUOTHKEHUS
UppalMoHaIbHBIX uucesn. CBOHCTBA apU(PMETHUYECKMX KBAaIPAaTHBIX KOPHEHM M MX IPUMEHEHHE K
peoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUH M BHIYMCIICHUAM. JleiicTBUTENbHBIC YUCIIA.

Crenens ¢ nensIM nokasaresieM U €€ cBoicTBa. CTaHJapTHas 3aluCh YNACHA.

Auredpanyeckne BbIpaKeHHUs

KBazparHblil TpEXuiieH, pa3iaoKeHUE KBaIPaTHOTO TPEXUICHA HA MHOKHUTEIIN.

AnreOpandeckass apo0b. OCHOBHOE CBOMCTBO anreOpanyeckoir napoow. CroKeHHWe, BBIYHTAHUE,
YMHOXKEHHUE, JIeIeHue anredpandeckux Jpooeil. PaninmonanbHble BeIpaXeHUs U UX peoOpa3oBaHue.

YpaBHeHUS M HEPABEHCTBA

KBanparHoe ypaBHeHue, ¢opmyna KOpHEW KBajapaTHOro ypaBHeHMs. Teopema Buera. Pemenue
YpaBHEHUM, CBOJAIIMXCS K JINHEHHBIM U KBaJpaTHbIM. [Ipocreiiniye 1poOHO-paliioHalbHbIEe YpaBHEHUS.

I'padmueckas nHTEpIpeTalsl YpaBHEHUH C IByMsl IEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHEHHH ¢
IBYMs IepeMeHHbIMU. [IpuMeps! perieHns cucTeM HEJTMHENHBIX YPaBHEHUM ¢ ABYMSI IEPEMEHHBIMH.

Permienune TeKCTOBBIX 3a/1au aJIreOpandeckiuM CocoOoM.

YucnoBsle HEpaBeHCTBA M UX CBOMcTBAa. HepaBeHCTBO ¢ ogHOW nepeMeHHOW. PaBHOCWIBHOCTH
HEpaBEeHCTB. JIMHENHbIE HEPABEHCTBA C ONHOM IepeMeHHOH. CHCTeMbl JTMHEWHBIX HEPAaBEHCTB C OIHOU
IIEPEMEHHOM.

DOyHKIUH

[Tonstne Qynxmuu. OOMacTh onpenercHus U MHOXKECTBO 3HaueHWH (yHkumu. CriocoObl 3aqaHus
(bYHKIIHIA.

I'padpux Pynkuuu. Urenue cpoiictB ¢yHkuuu no e€ rpaduxy. IIpumeps! rpadukoB ¢GyHKIMM,
OTpa)KAIOIUX peabHbIE IPOLECCHI.

@OYHKINH, ONUCHIBAIOLIME NPSIMYI0 U OOpaTHYIO NMPOMOPIMOHAIbHBIE 3aBUCUMOCTH, MX IpaduKu.
OyHKIMU y =x2, y =x3,y = x, y=|x|. I'paduueckoe perieHue ypaBHeHUH U CCTEM YpaBHEHUI.

9 KJIACC

Yucsa v BbIYUCICHUSA

PannonanbHble yuncia, UppanyoHaJIbHBIE YMCIIA, KOHEUYHbIE U OECKOHEUHBbIE IECATHYHBIE JIPOOH.
MHOXECTBO JEUCTBUTENBHBIX YHCEN, JCUCTBUTENbHBIE YHCIAa KaK OECKOHEUHBIE JAECSITHYHBIE IPOOH.
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JEHCTBUTEIIBHBIX YACEN U KOOPIUHATHON IPSIMOIA.

CpaBHeHue NeHCTBUTENBHBIX YUCElN, apuMeTnyeckrue AeMCTBUS ¢ AeMCTBUTETbHBIMU YHCIAMHU.

Pa3meprl 00BEKTOB OKPYXKAIOIIET0 MUPa, JUINTEIBHOCTD MIPOLIECCOB B OKPYKAIOILIEM MHPE.

[TpubmkéHHOE 3HAUEHUE BEIMYMHBI, TOUHOCTHh TpuOmmkeHus. Okpymienue uucen. [Ipukunka u
OIIEHKA pe3yJbTAaTOB BEIYUCICHUN.

YpaBHEHHUS M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIUXCS K JIMHEMHBIM.

KBagpatHoe ypaBHeHue. PelmieHue ypaBHEHUM, CBOJSUIMXCA K KBaApaTHBIM. bukBagpatHoe
ypaBHeHue. [IpuMepsl penieHrst ypaBHEHU TPEThEl U YETBEPTOM CTENEHEN pa3I0KEHHEM HA MHOXKHUTEIH.

Pemenue qpoOHO-palinoHaNbHBIX ypaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4y anredpandyeckuM METOOM.

VYpaBHeHHe ¢ IByMs MepeMEHHBIMU U ero rpaduk. PemeHune cucreM OBYX JIMHEWHBIX ypaBHEHUH C
JByMsI IEPEMEHHBIMU. Perienne cucreM JByX YpaBHEHMI, OHO U3 KOTOPBIX JUHEHHOE, a APyroe — BTOPOH
crenienu. [ paduueckas nHTEpIIpETAIHs CUCTEMBI YPABHEHUN C IBYMS TIEpEMEHHBIMHU.

Permenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoOM.



UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pelenne nMuHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON. PelleHne cucreM JIMHEWMHBIX HEPABEHCTB C
omHO# mepemenHol. KBaapatueie HepaBeHcTBa. [paduueckas WHTEpHpeTalus HEPABEHCTB U CHCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢ynkuus, e€ rpadgux u cBoiictBa. [lapabomna, KoopanHaThl BEpIIUHBI Mapaboiibl, 0Ch
CUMMETPUU NapaboJIbl.

Ipaduku bynxmmii: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , # ux cBOiicTBa.

Yucii0BbIe MOCTEA0OBATEIBHOCTH M NPOTPECCHH

[ToHsiTHE YMCIIOBOW TOCIIEAOBATEILHOCTH. 3a/laHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM (popmMytoit
u GopMyJIOH 1-TO YJieHa.

Apudmernueckass U TeoMeTpuyeckas mnporpeccur. PopMmynbl n-ro 4YieHa apuMETHUECKOW U
reOMETPUYECKON MPOrPECCHi, CyMMBI IIEPBBIX /1 YJIEHOB.

N300pakeHne 4ieHOB apu(METHUECKON U T€OMETPHUECKON MPOrPECCHi TOUKAaMH Ha KOOPIWHATHOU
IJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIMAIBbHBIA POCT. CIOXKHBIE IPOLEHTHI.

IINTAHUPYEMBIE PE3VYJ/JIBTATBI OCBOEHHS ITPOI'PAMMbBbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3y/ibTaThbl OCBOSHUS MPOTpaMMbl yUeOHOTO Kypca «Anredpay XapaKTepu3yoTCs:

1) naTpuoTyYecKoe BOCIMTAHUE:

MPOSABICHUEM HHTEpeca K MPOLUIOMY M HACTOSAIIEMY POCCUMCKOM MaTeMAaTWKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHMIKEHHSIM POCCUHUCKMX MATEMarTMKOB M POCCHUMCKONM MaTEMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAaHUIO ATUX JOCTUKEHUN B APYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:kaIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH IpakJIaHWHA U PEaU3alliy €ro MpaB, MPeCTaBICHUEM
0 MaTeMaTHYE€CKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3ITUYHBIX CTPYKTYP, SBJICHUM, TPOLETYP TPAXKITAHCKOTO
oOmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTU MOPAJIBHO-3TUYECKUX MPUHIIUIIOB
B JICATEIBbHOCTH YUYEHOTO;

3) Tpy10BOe BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B pEHIEHUU NPaKTUYECKHX 3aJad MaTeMaTH4eCcKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTU MAaTEMAaTUUYECKOTO 00pa30BaHUs HA MPOTHKEHUU BCEU KU3HU IS
yCHenHo mpodeccuoHanbHOM AesITENFHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, 0CO3HAHHBIM BBIOOPOM
U TIOCTPOCHUEM WHIUBUIYAIbHOW TPAGKTOPUHM OOpa30BaHUs U >KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K JMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPUATHIO MATEMaTHYECKUX OOBEKTOB,
3a7a4, peIIeHU, pacCyKI€HUN, YMEHUIO BUJIETh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

OpUEHTAIMEH B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEICTaBICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs UYeJIOBEKa, MPHUPOJLI U 00IIecTBa, TOHUMaHUEM MaTeMaTH4eCKON HayKu Kak
chepbl UeTOBEUECKOW IEATEIHHOCTH, JTAOB €€ Pa3BUTHS W 3HAYMMOCTH JJIsi Pa3BUTHS ITUBUIN3AILINH,
OBJIAJICHUEM $I3bIKOM MAaT€MAaTUKHM M MaTEeMaTHUYeCKOW KyJIbTYpOM KaK CpEIACTBOM IIO3HAHUS MUDA,
OBJIaJICHUEM MPOCTEHUIIIMMU HABbIKAMH MCCIIEA0BATEIbCKOMN AESATETbHOCTH;

6) pusuveckoe BocnuTaHue, (opMHPOBaHHE KYJBTYPbl 310POBbSI W 3MOLHMOHAJIBLHOIO
OJ1aronoJryyms:

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUUYECKNE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BEICHUS 30POBOI0
oOpa3a xu3HU (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATHHA U OT/BIXA, PETYIsIpHas GU3HIeCcKas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH, MPU3HAHNUEM CBOETO TpaBa Ha OIIMOKY U TaKOTO ke
rpaBa APyroro 4eioBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHME:



OpHEHTAalMEH Ha IPUMEHEHNEe MaTeMaTH4YeCKUX 3HAaHUN JJIs peLIeHus 3a1a4 B 001acTH COXPAHHOCTH
OKpPY KaIOLEH Cpe/bl, IUNITAHUPOBAHUS IIOCTYIIKOB U OLICHKHA X BO3MOKHBIX IIOCJIEICTBUM JUIsl OKPYKAIOLIEH
Cpezibl, 0CO3HaHUEM ITI00aIBHOTO XapaKTepa HKOJIOTHYECKUX MPOoOIeM U IyTel UX pelIeHus;

8) aganTanusa K H3MEHAIOIIMMCS YCJIOBUAM COUMAJIBLHON M IPUPOJHON cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCJIOBHAX HEONPEACIEHHOCTH, IOBBIILIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIBHOCTb, B TOM YHUCJIE YMEHHUE YUYUTBCSA Yy JIPYTUX JIOACH,
IpUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHILIUH U3 ONbITa JPYTHUX;

HEOOXOMMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucCie (POpPMYIHpPOBATH UAEH, TOHSATHS,
runore3sl 00 00bEKTaxX U SABJICHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh JE(UIMTHI COOCTBEHHBIX
3HaHUHI U KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUIO, BOCIPUHMMATh CTPECCOBYIO CHUTYallMIO Kak
BBI30B, TPEOYIOIUII KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMblE PEIICHHS U JEHCTBHS, (HOPMYTUPOBATH U
OLIEHUBATh PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe el cCTBUS
Ba3oBble Jloruyeckue aeiicTBuA:

e BBIBISTh U XapaKTEpU30BaTh CYLICCTBEHHBbIC MPHU3HAKKM MaTeMaTHYEeCKHUX OOBEKTOB, IMOHSTHIM,
OTHOLIEHUW MEXIYy TMOHATUIMHU, (OPMYIUPOBATh OINPEACICHUS TIOHITHH, YyCTaHABJIMBATh
CYUIECTBEHHBI MPHU3HAK KJIAacCU(UKALMK, OCHOBAaHUS Uil OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e  BOCIPUHUMATH, GOPMYIUPOBATH U IPEOOPA30BHIBATH CY>KICHUS: YTBEPAUTEIbHBIE U OTPUIIATENIbHEIE,
€IMHUYHbIE, YaCTHBIE U OOIIME, YCIOBHBIE;

e BBIABIATH MaT€MaTMyeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3U U MPOTHBOpeuus B (akTax, JaHHBIX,
HAOIONICHUSAX W YTBEPXKICHUSX, Mpeajarath KPUTCPUU JMJIS BBIIBICHHS 3aKOHOMEPHOCTCH W
MPOTUBOPEUMH;

e JIeNIaTh BBIBOJIBI C MCIIOJb30BAHMEM 3aKOHOB JIOTUKHU, ICTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUEHU I TT0 aHAJIOTUH;

e pa3duparh 0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (TIPSIMBIE U OT MPOTHUBHOTO), TIPOBOAUTH
CaMOCTOSITENIbHO ~ HECJIOXKHBIE  JIOKa3aTelIbCcTBA ~ MaTeMarWyecKux  (PakToB,  BBICTPaMBATh
apryMEHTAIMIO, PUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e  BBIOUpATH cIOCOO perieHus: yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS, BHIOUPATh
Haubosee MOIXOIALINI ¢ yUETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBrblie uccienoBarebCKue 1eicTBUA:

e HCIIOJIb30BATh BOIPOCH! KaK MCCIEA0BATENIbCKUM HHCTPYMEHT MO3HAHUS, (POPMYINpPOBATH BOIIPOCHI,
¢buKkcupyrolme MpoTUBOpEUne, MpolIeMy, CaMOCTOSTENILHO YCTaHABIMBaTh HMCKOMOE M JAaHHOE,
(hopMupOBaTh TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHUE;

e TMPOBOJAUTH MO CAMOCTOSITENBHO COCTABIEHHOMY IUIAHY HECIOXKHBIA HSKCIEPUMEHT, HeOOJbIIoe
HCCJIEIOBAHUE 110 YCTAHOBJIEHUIO 0COOEHHOCTEH MareMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN 00bEKTOB
MEXy COOOH;

e CaMOCTOATENbHO (OpMyIUpoBaTh OO0OOIIEHHMST W BBIBOABI IO pe3yabTaraM MPOBEAEHHOIO
HAOMIONEHUs, HMCCIENOBaHUs, OICHUBATh JOCTOBEPHOCTH IONYYEHHBIX PE3yJIbTaToB, BBIBOJIOB H
0000I1IEHNI;

e IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE Ipollecca, a TaKKE€ BBIABUTATh MPEIINOIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Padora ¢ nnopmanmeii:

e BBIBIATH HEAOCTATOYHOCTH M M30BITOYHOCTH MH(POPMAIIUU, TAHHBIX, HEOOXOAMMBIX JIJISi PEIICHUS
3a/1a4H;

e BHIOWpATH, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HHGOPMAIMIO PA3TMYHBIX
BUJIOB B (DOPM TIpE/ICTABICHHUS,

e BBIOUpaTh (hopMy MpeacTaBICHHUS HWHPOPMAIMHU U WILTIOCTPUPOBATH pEllaeMble 3a7adll CXeMaMH,
auarpaMMmaMM, HHOU rpadukoil 1 nx KOMOUHALUSAMU;

e OIGHWBATh HAA&KHOCTh WHGOPMAIMU TO KPUTEPUSAM, TNPEUIOKEHHBIM yUUTEIeM WU
c(hopMyIMPOBAaHHBIM CAMOCTOSITENILHO.



KomMMyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

e BOCIPUHUMATH U (POPMYTUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMH U LIETSIMU OOIIIEHUS, SICHO,
TOYHO, 'PAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U INCbMEHHBIX TEKCTaX, 1aBaTh NOSICHEHUS
10 X0y peUIeHUs 3a/1a4, KOMMEHTHUPOBATh MMOJYYEHHBIN pe3yJibTaT;

e B Xole 00CyXJIeHHUs 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOMl TeMbl, MPOOIEeMbI, periaeMoil
3a/1a4M, BBICKA3bIBaTh WUJCH, HAIICJICHHBbICE HA IOWCK PEIICHUsS, COMOCTABISATH CBOMU CYXKICHHS C
CYXJCHUSAMH JPYIMX Yy4YaCTHHKOB [Uajiora, OOHapy»XUBaTb pasziIM4he W CXOJCTBO IO3ULMUH, B
KOPpEeKTHOU (hopMe GOopMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHHUS;

e IPEACTABIATH  pE3yJbTaTbl  PELICHUs  3a7ayd, OSKCIEPUMEHTa, HCCIEAOBAaHMS, MPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh opMaT BHICTYIUICHUS C Y4E€TOM 3a]ad Mpe3eHTAIlMH U OCOOCHHOCTEH
ayIuTOpHUH;

e TOHWUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYATbHONH paOOTHI MPU PEHICHUH
y4eOHBIX MaTeMaTUYECKUX 3a71ay;

e TMPUHUMATH IIEJIb COBMECTHOHM MICSITENbHOCTH, TUIAHUPOBAaTh OPraHU3AlMI0 COBMECTHON paboTHI,
pacnpenensath BUAbl padOT, JOroBapuBaThcs, 00CYKAaTh MPOIECC U pe3yabTaT paboThl, 0000mIaTh
MHEHHS HECKOIBKHUX JIFOACH;

e Yy4acTBOBaTh B IpynmoBbIX (popmax paboTsl (00CyKaeHMs, 0OMEH MHEHHUSIMH, MO3TOBbIE IITYPMbI U
JPYTHUE), BBIMOIHATH CBOIO YacTh PabOThI U KOOPJAWHUPOBATh CBOM JICUCTBUS C JAPYTMMH WICHAMH
KOMaH/Ibl, OIICHUBATh KQ4€CTBO CBOETO BKJIa/1a B OOIIMM MPOIYKT IO KPUTEPHUIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eiiCTBUS
Camoopranuszaums:

e  CAMOCTOATEIBHO COCTABJIATH IUIAH, AITOPUTM PEIleHUs 3a/auu (WM ero 4acTh), BRIOMpATh CIOco0
pemieHusi ¢ y4€ToM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BAPHAHTHI PEIICHH ¢ y4ETOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, YMOUMOHAJILHbIN HHTEJJIEKT:

e BIAAETh crmoco0aMU CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca U  pe3yibraTa pelieHUs
MaTeMaTHICCKOM 3a1a4u;

e IPEIBUAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUH 33/a4l, BHOCUTh KOPPEKTHUBHI B
NEeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIGHUBAThb COOTBETCTBUE DPE3YJIbTaTa JEATEIbHOCTH TMOCTABICHHOW LENH U YCIOBUSM, OOBSICHATH
MIPUYUHBI TOCTHIKEHUS UITH HEJTOCTHKEHHUS 11€TH, HAXOIUTh OITMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATbI
K xoH1y oOy4eHus B 7 kjaacce oOydarouuiics NOIyUYHUT CIEAYIOLINE TPEAMETHbIE pe3yIbTaThl:

Yuciia ¥ BbIYUCICHUA

BrInonHsATe, coueTasi yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(PMeTUUECKHE IEHCTBUS C PAllUOHATBHBIMU
YHCIIaMHU.

HaxonuTe 3HayeHHs] YMCIOBBIX BBIPAXKEHHUM, NPUMEHSATh Pa3HOOOpPa3HbIE CHOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAYEHUH IPOOHBIX BBIPAKEHHM, COIEPIKAIINX OOBIKHOBEHHBIE U IECATHUHBIE IPOOH.

[TepexonuTh OT OnHOM (QopMBI 3amucH YKCcell K Jpyroi (mpeoOpa3oBbIBaTh AECATHUHYIO APOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUUHYIO TPOOBb).

CpaBHUBaTh U yHOPSAA0YMBATH PALIMOHAIBHBIE YUCIIA.

OxpymisaTh yncia.

BbINOTHATS NPUKUIIKY U OLIEHKY pe3yJibTaTa BHIYUCICHHH, OIIEHKY 3HAYEHHUM YMCIIOBBIX BBIPAKEHUI.
BbINOMHATE NEHCTBUSA CO CTENEHSAMU C HaTypaJIbHBIMU ITOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKU JETMMOCTH, Pa3ioKeHHe Ha MHOKHUTENN HaTypaIbHbIX YUCE.

Pemarp  npakTHKO-OPMEHTHPOBAHHBIE  3aJayd, CBA3aHHBIE C  OTHOLICHWEM  BEJMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, NPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YJAbTaThl PELIEHUS 334ad ¢ Yy4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckne BbIpPaKeHHs



Hcnonb3o0BaTh anredpandyeckyro TEPMUHOIOIHIO U CUMBOJIMKY, IIPUMEHATH €€ B MPOLIEcCe OCBOCHUS
y4eOHOro MaTepuaia.

HaxonuTe 3HaueHMs OyKBEHHBIX BBIPQ)KEHUH ITPU 3aJaHHBIX 3HAUCHUSX TE€PEMEHHBIX.

BrImonsaTe npeoOpa3oBaHus LEIOT0 BEIPAKEHUSI B MHOTOWICH MPUBEICHUEM MOJOOHBIX ClIaraeMblX,
pacKpbITHEM CKOOOK.

BbINOMHATE YMHOXXEHHE OJIHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha MHOIOYJIEH, MPUMEHSTH
(bopMyIibl KBaJpaTa CyMMBbI U KBapaTa pa3HOCTH.

Ocy1ecTBIATh pa3iaoKeHUEe MHOTOWIEHOB Ha MHOYHUTEIHN C TIOMOUIbIO BEIHECEHUSI 3a CKOOKH 00111ero
MHOXMUTEJSI, TPYINITUPOBKY ClIaraeMbIX, IPUMEHEHUs (OPMYJI COKPAILIEHHOIO YMHOKEHHMSL.

[TpumeHsTh TpeoOpa3oBaHUS MHOTOWICHOB JJIsI PEIICHHWS pPAa3JIMYHbIX 3a/7ad M3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH IIOKA3aTeIISIMU [T IPEOOPA30BAHMUS BHIPAKCHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate yMHENHBIE YPAaBHEHMs C OJHOM IIEPEMEHHOM, IPUMEHs IPaBWIIA IEPEXOAA OT UCXOMHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIISETCS JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumeHsTH rpaduvyecKre METOIBI IPU PELICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TogOupare npuMepsl Map YHUCEN, SBISIOMUXCS PpELIEHUEM JMHEHHOT0 YpaBHEHHUS C JBYMs
[IEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpadUK JHMHEHHOro ypaBHEHHMsS C JABYMsI HEPEMEHHBIMH,
MOJIB3YSCH TPa(hUKOM, IPHUBOAUTE IIPUMEPHI PEUICHUS YPAaBHEHHS.

Pemiath cucteMsl IByX JMHEHHBIX YpaBHEHUH € IByMs IEPEMEHHBIMH, B TOM 4YHCIe rpauuecKH.

CocTaBiiTh U peliarh JUHEHHOE ypaBHEHHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUM 10 YCIOBHUIO 3a/1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 IIOJIyYE€HHBIN PE3YsbTaT.

DOyHKIUHA

N300pakaTb Ha KOOPIAMHATHOW NMPSIMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KH, NHTEPBAJIbI, 3AIIUCHIBATH YHCIOBBIE IPOMEKYTKU Ha aJlreOpanuecKoM s3bIKE.

OTtMmedars B KOOPAMHATHOM IUIOCKOCTM TOYKHM MO 3aJaHHBIM KOOpJIUHATAM, CTPOUTH TIpaduku
nuHEUHBIX QyHKIHA. CTpouTh rpaduK GyHKIUHN y = [X|.

OnuceIBaTh ¢ NOMOLIbIO (PYHKIMH U3BECTHBIE 3aBUCHMOCTH MEXKAY BEMUYMHAMM: CKOPOCTh, BpEMs,
paccTosiHue, LIeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJUTENILHOCTD, BpeMs, 00bEM padOTHI.

HaxoauTe 3HaueHne QyHKLIUH 110 3HAYSHUIO €€ apryMEeHTa.

[Tonumare rTpaduueckuit croco0 TpPENCTaBICHUs M aHalu3a WHQPOpPMAIMK, U3BIEKATh U
MHTEPIPETHPOBATh MH(OPMALIHIO U3 TPApUKOB PEaTbHBIX IPOLECCOB U 3aBUCUMOCTEH.

K KOHITY O6yLIeHI/I$I B 8 KJ1acce 06y‘{aIOIJ_II/II‘/JIC$[ MOJIYYHT CIICAYIOIIUEC ITPEAMETHBIC PE3YJIbTAThI:

Yuciia 1 BbIYUCICHUA

Hcrnonb30BaTh HadaJabHbIE IPEICTABICHUS O MHOXECTBE JEHCTBHUTEIBHBIX YHCEIN JUISl CPABHEHUS,
OKpYIJICHHS U BBIYMCICHUHN, U300pakaTh IEHCTBUTENIbHBIE YHCIA TOUKAMU Ha KOOPJIUHATHOMN MPSMOH.

[IpuMeHsTh TMOHATHE apU(METHYECKOro KBaJpPaTHOrO KOpHS, HAXOAMTh KBaJpaTHbIE KOPHH,
UCTONB3ysl NMPU HEOOXOAMMOCTH KaJbKYJSATOP, BBIMOJIHATH NpeoOpa3oBaHMs BBIPAKEHHH, coxepKaiux
KBaJIpaTHbIE KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHEH.

Vcnonb30BaTh 3amucy OONBIINX U MAJIBIX YUCEIT C TOMOIIBIO JECATUYHBIX Jpo0eil U cTeneHel yucna
10.

Auredpanyeckune BbIPaKeHUs

[IpyMeHsTh MOHATHE CTENEHM C LIEeJbIM IOKa3aTesieM, BBIIOJIHATh MpeoOpa3oBaHUs BBIPAKEHUM,
COIEPIKALLUX CTEIICHU C LEJIBIM IT0Ka3aTeIIEM.

BoInonHATh TOXKIECTBEHHBbIE MpeoOpa3oBaHMs pPallMOHATbHBIX BBIPAXKEHHH Ha OCHOBE MpaBUII
JeWCTBUI HaJl MHOTOUJICHAMH U aJredpanyecKuMH JApOOsMU.

PacknanpiBaTh KBaipaTHBIA TPEXWICH HA MHOKHUTEIIHN.

[TpuMeHsATH TpeoOpa3zoBaHus BRIPAXKEHHUN IS PELICHUS PA3IUYHBIX 33/1a4 U3 MaTeMaTUKU, CMEXHBIX
IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpPaBHEHUS U pallOHAJIbHBIE YPAaBHEHMS, CBOISIIMECS K HHUM,
CUCTEMBI JIByX YPaBHEHHUHU C JBYMsI IEPEMEHHBIMH.



[IpoBoanTh TpOCTEHIINE HWCCAECAOBAHUS YPAaBHEHHWW W CHUCTEM YpaBHEHUW, B TOM 4YHUCIE C
pUMEHEHHEM IrpauIecKuX MpeICTaBlIeHIH (YCTaHaBIMBATh, UMEET JIM ypPaBHEHHE HIIU CUCTEMa YPaBHEHHI
pELLIEHMs], €CIIM UMEET, TO CKOJIBKO, U ITpOoUee).

[lepexoauTh OT CIOBECHOW (GOPMYIHPOBKH 3afaud K €€ anreOpanveckol MOJIENIH C IMOMOILBIO
COCTABJICHUS YPAaBHEHUS WIH CUCTEMbI YPaBHEHHH, MHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJja4M
IIOJIyYEHHBIN pEe3yJIbTaT.

[IpuMeHATh CBOMCTBA UHUCIIOBBIX HEPABEHCTB JUISI CPAaBHEHMs, OLIGHKM, pelarb JUHEWHbIe
HEPaBEHCTBA C O/IHOM MePEeMEHHON 1 X CUCTEMBI, 1aBaTh rpadnyecKylo HILTIOCTPALINIO MHOKECTBA PEIICHUI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[ToHumare M MCNONB30BaTh (PYHKIMOHAJIBHBIE IOHATHA M SA3bIK (TEPMHUHBI, CHUMBOJIMYECKUE
0003HaYEHUs), OTIPEIENIATH 3HAYCHNE (PYHKIIMH M0 3HAUYCHHUIO apTyMEHTa, ONPEeIIATh CBOMNCTBA (DYHKIIUH I10
e€ rpaduxy.

Crpouts rpaduku 3JIeMEeHTapHBIX (YHKIHHA BUA:

y=Kk/x, y=x2,y=x3,y = |x|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBOI DYHKIHH 110 e& rpaduKy.

K koniy oOyuenus B 9 kjiacce o0ydaromuiicss HOIYYUT CIAEAYIOLIUE IPEAMETHbIE PE3YIbTaThI:

Yuciia 4 BbIYUCICHUA

CpaBHUBaTh U YIOPSA0UYUBATH PALIMOHAJIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BeinonusaTs apudmMeTrueckue qeicTBUs ¢ pallMOHAIbHBIMU YHCIaMU, COYETast YCTHbIE U TUCbMEHHbBIE
MPUEMBI, BBIIIOJIHATH BBIUMCICHUSI C HPPALMOHATILHBIMU YUCIIaMHU.

HaxonuTh 3Hau€HUs CTENEHEH C LENbIMU M0Ka3aTesIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS! YHUCIIOBBIX
BBIPAKCHUI.

OkpymiaTh [JEHCTBUTEIBHBIE YHCIA, BBIIOJHATH INPUKHUIKY pPE3ylbTaTa BbIUUCICHUM, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHUsI M HEPABEHCTBA

Pemrats nmuHeliHbIE U KBaIpaTHBIC ypaBHEHUS, YPAaBHEHUS, CBOAALINECS K HUM, IPOCTEHIINe TpOOHO-
palOHaIbHbIE YPABHEHUS.

Pemarp cuctembl ABYX JIMHEHHBIX YPaBHEHUH ¢ IBYMS [IEPEMEHHBIMHU U CUCTEMBI IBYX YpaBHEHUI, B
KOTOPBIX OJHO YPaBHEHHUE HE SIBJIACTCS JTMHEHHBIM.

Pemarp TexcToOBbIE 3amauM anredpandeckKuM CHocoOOM C MOMOIIbIO COCTaBICHHUS YpPaBHEHHS WU
CHCTEMBI JIByX YPaBHEHHUH C IByMsl IEPEMEHHBIMHU.

IIpoBoauTh mpoCTEHIINE HCCICAOBAHUS YPAaBHEHHM W CHCTEM YpAaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM IrpaduyecKuX MpeicTaBieHuil (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIN CUCTEMa YpaBHEHU I
pEeIIeHNs, €CIIU UMEET, TO CKOJIBKO, U ITPoYee).

Pemath jMHelHbIE HEpaBeHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300paXkaTh pEIIeHHWE HEPABEHCTB HA
YHUCJIOBOW MPSIMOM, 3aIIUCHIBATh PEHIEHUE C TIOMOIIbIO CHMBOJIOB.

Pemate cucTemMpl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOUIME KBaJpaTHOE
HEPaBEHCTBO, M300paXkaTb PELICHHUE CUCTEMBbl HEPABEHCTB HAa YMCJIOBOM NMpPSMOM, 3alUCBIBATh PEIIEHUE C
ITOMOIIIbIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPH PELICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUH
PacrioznaBath (QyHKIMHM UW3yuyeHHBIX BUAOB. I[loka3piBaTh CcXeMaTHMYECKH paclolOKEeHHe Ha
KOOpAUHATHOU IIJIOCKOCTH rpapuKoB GbyHKIMI

Buma:y =kx, y=kx+b y=kix,y=ax2 +bx+c¢,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHIi
K03((UIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKITHIA.

Ctpouth W W300paxkaTh CXeMaTHYECKH Tpadukd KBagpaTHYHBIX (DYHKIWH, OMKMCHIBATH CBOHCTBA
KBaJpaTHUHBIX (PyHKIMHA 1O UX rpaduKam.

Pacnio3naBath KBaipaTUUHYIO (PYHKIHIO 11O GopMyrie, IPUBOAUTH MPUMEPHI KBAAPATHUHBIX (DYHKIHI
U3 peabHOM JKU3HU, (PU3UKH, TEOMETPUH.

YucJi0BbIe 10C/IE10BATEIbHOCTH H NPOTIPEeCCHH

PacriozHaBath apu(MeTHUECKYIO H TEOMETPHUYECKYIO IMTPOTPECCHH TTPH PA3HBIX CIIOc00aX 3aJaHMs.

BBINONMHATE BEIUMCIIEHUS C HCTIONB30BaHUEM (POPMYIT N-TO WieHa apu(PMETUIECKOI U TeOMETPUIECKOit
MIPOTPECCHIA, CYMMBI TIEPBBIX N YICHOB.



N300pakaTh WiCHBI MOCIEI0BATEILHOCTH TOYKAMH HA KOOPAWHATHOW TUIOCKOCTH.
Pentate 3a4da4H, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJIICAOBATCIIBHOCTAMM, B TOM YHMCJIC 3a4a4YU U3 peanbﬂoﬁ
YKU3HHM (C UCITOJIb30BAaHUEM KaJbKYIIATOPA, IU(PPOBBIX TEXHOJIOTHIA).



Temaruueckoe NJIAHUPOBAHUE

7 kJj1ace
KosnvecTBo yacos
e i/ HaumeHnoBaHue pa3iesioB u TeM K n DJIeKTPOHHbIe (LU (POBHIE)
B NPOrpamMmbl Bcero OHTPOALHLIC PAKTHICCKHE ' o GpasoBaTebHbIe pecypehl
padoThbI padoThbI
1 HuCia M BHHCIICHHS. PAUHORATEHEIE 25 1 https://m.edso0.ru/3T9611 VNP
qucia
2 AnreOpandeckue BbIpaKCHUS 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHHUsI 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY 10F
4 Koopnunats! u rpapuku. OyHkuuu 24 1 https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpEeHHE M 0000IICHHE 6 1 https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 5 0
8 kiacc
KosmmuecTBo yacos
Ne ni/n HaunmeHoBaHHe pa3ies10B U TeM Kontpoabusie  TpakTuueckue DJIeKTpOHHbIe (HU(POBHIE)
B NPOrpaMMsbI o0pa3oBaTeJIbHBIEC PeCypChl
porp Beero padoThI padoThbI P pecyp
1 Uucna u Beruncienus. KBagparueie KopHU 15 https://m.edsoo.ru/ORMAGNHCK
) UYucna u Beruncienus. CTeneHs ¢ UenbIM 7 hitps-//m.eds0o.1/Q7A3CXOIL
[IOKa3aTelIeM
3 Anre6pa1/1qeuc1<1/1? BPIPAACHHA. 5 1 https://m.edsoo0.ru/GB7K30KCG
KBagparHbil TpéxuneH
4 AJITEOpaHIECKUE BLIDDKCHH. 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanyeckas 1poOb
5 YpaBHeHit i Hepaperersa. Koazpartsie 15 1 https://m_eds00.ru/UDKT3SX0P
ypaBHEHUS
6 VYpaBHeHust 1 HepaBeHCTBA. CHCTEMBI 13 hitps-//m.edsoo.rw/1 COHSLYTW

YpaBHEHUN



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW

7 VYpaBHeHnus u HepaBeHCcTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/SDGS 10004
Oynkuuu. OCHOBHbBIC TTOHATHUS https://m.eds00.ru/30QTSJORU
9 Oynakunu. YucnoBbie GyHKITUN https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHue 1 0000IICHHE 2 https://m.eds00.ru/SQCV6UFOT
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0
9 kJacc
KosinvyecTBo yacoB
Ne HaunmeHoBaHHe pa3es10B U TeM K n DJIeKTpOHHbIe (LM (ppoOBHIE)
n/n NpPOrpaMMbI Beero OHTPOJIbHBIE PAKTHHCCKHE  GhazoBaTenbHBIE pecypebl
padoTsI padoTsI
1 UYucna u BerurcieHus. JledcTBUTENbHbBIC 9 https://m.eds0o.rw/E9QJTONTB
qucia
2 yPaBEIeHHﬁ 11 HEpABCHCTERA. YpaBHeHu ¢ 14 1 https://m.edsoo.rt/LLGLQKIU2
OJTHOM MepeMEeHHOMN
3 yPaBHeHHfI M HEPaBEHCTBA. CHCTEMBI 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUH
4 VYpaBHeHus U HEpaBeHCTBA. HepaBeHCcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
5 OyHKIUA 16 1 https://m.edsoo.ru/SYHPVCOAU
6 HucnoBble OCIENOBATENBHOCTH 15 1 https://m.edsoo.ru/LT2RT120]
7 HOBTOP cHue, 0000meHNHE, CHCTeMATH3AIM 18 1 https://m.edsoo.ru/YMZ3IOUNQ
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT
https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOI ITPOI'PAMMBI

7 KJIACC

Kox
NMPOBePsIEMOro
pesyiabrara

IIpoBepsieMble MpeaAMeTHBIE Pe3YJIbTATHI OCBOECHHSI OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

BBIHOHHHTB, coucrada YCTHBIC u INMUCHbMCHHBIC HpI/IéMBI,
aqu)MCTI/I‘leCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMHA YHCJIaMHU
HaXOI[I/ITI) 3HA4YCHU A YHCJIOBBIX BI)Ipa)KeHI/H\/JI, IIPUMCHATH

pa3HooOpa3HbIe criocOoObl U MPUEMBI BHIYMCICHUS 3HAYCHU IPOOHBIX

BBIPKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U IECATUYHBIE APOOH

1.3

1.4
1.5

1.6

1.7

1.8

2.1

[lepexomuTh OT oOgHOW (QOPMBI 3aMMCH YUCET K JIPYrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCUHYIO
JECATUYHYIO POOb)

CpaBHUBaTh U YIOPSAOYUBATH PALIMOHAILHBIE YUCIIA

OkpyrisTh yncna

BBIOMHATE MPUKHUIKY U OLEHKY pe3yjibTaTa BBIYUCICHUMN, OLIEHKY
3HAQUEHUN YUCJIOBBIX BBIPAKCHUN. BBINOTHATH AEUCTBHS  CO
CTETNEeHSIMH C HATYPaJbHBIMH MTOKA3aTEISIMH

[IpuMeHSITh TPU3HAKK JIETMMOCTH, PA3JIOKEHHE Ha MHOXHUTEIU
HATypaJbHBIX YHCEI

Pemiate  mpakTUKO-OpUEHTHPOBAHHBIC  3a/ladyd, CBA3aHHBIE C
OTHOIICHWEM  BEIMYHMH,  MPOMOPIIHOHATHHOCTEIO  BEJIHMYMH,
MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3yIbTaThl PEIICHUs 33734 C
y4E€TOM OTpaHUYCHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTpHUBAaEMBbIX
00BEKTOB

Anrebpanyeckue BhIpaXKeHH

Hcnonp3oBaTh air e6pqueCKy10 TCPMUHOJIOTUIO W CHMBOJIUKY,

IPUMEHSATH €€ B IPOLIECCe OCBOECHUS y4eOHOro Marepuana

2.2

HaxomuTh 3HaueHuss OyKBEHHBIX BBIPDOKEHUN TIpU 3aJlaHHBIX

SHAYCHUAX MCPCMCHHBIX
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2.5

2.6

BeimonuaTe npeoOpa3oBaHMs I[EJIOr0 BBIPAKEHUS B MHOTOWICH

IIPUBCACHUEM HO,Z[O6HI>IX cj1ara€MbIX, paCKpbITUEM CKOOOK

BBITONTHATE YMHOKEHHE OHOYWICHA HA MHOTOWIEH M MHOTOWIEHA Ha
MHOTOWIEH, NPUMEHATH (HOpMYNbI KBajpara CyMMBbl M KBajpara
pa3HOCTH

OcCymIeCTBIATh  PA3NOKEHHE MHOTOWICHOB Ha MHOXHUTEIH C
MIOMOIIBIO BEIHECEHHUS 32 CKOOKH OOIIEro MHOXKHTEIISA, TPYTIUPOBKU
CllaraeMbIX, MPUMEHEHUs (POpMyIT COKPAIIEHHOTO YMHOXKEHHS

HpI/IMerlTb HpGO6p330BaHI/IH MHOT'OYWICHOB JJI PCIICHUA PA3JIMYHBIX

3aaa4 U3 MaT€MaTuKu, CMCKHBIX ITPEAMCTOB, U3 peaHLHOfI IMPAKTHKHU

2.7

Hcrnonb30oBaTh CBOWMCTBA CTENEHEW C HAaTypajJbHBIMM IOKA3aTEISIMU

JUTS TIPE0oOPa30BaHUS BHIPAKEHUI

VYpaBHEHMS U HEPABEHCTBA

3.1

Pemare JMHEVHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, IPUMEHSS
IIpaBWJIa Iepexofa OT UCXOAHOIO YPABHEHHS K PAaBHOCHWIIBHOMY €MY.

IIpoBepsTH, SBISAETCS JIM YACIO KOPHEM YPAaBHEHMS

3.2

33

[IpumeHsiTh rpaguueckue METOIbl MpU PELIEHUH JIMHEHHBIX
YPaBHEHUH U UX CUCTEM
[TogOupars npruMepsI ap YUCEN, SIBISIONIMXCS pellieHUeM JTHHEHHOTo

YpaBHCHUA C ABYMA IICPEMCHHBIMU

34

Crpoutb B KOOPAMHATHOMN MJIIOCKOCTH rpa@yK JMHEHHOTO YpaBHEHUS
C IBYMsI IIEPEMEHHBIMH; MOJb3YACh I'PpaMKOM, IPUBOJAUTH MPUMEPHI

pelIeHus] ypaBHEHUS

3.5

Pematb  cucteMbl JABYX JIMHEHHBIX YpaBHEHUH ¢  JByMs

NEPEMCHHBIMHU, B TOM YHCJIC Fpa(i)I/I‘—IeCKI/I

3.6

CocTaBisATh U peniarb JUHEHHOE YPABHEHHE HIIM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIOBUIO 3aJa4, UHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 33J1a41 ITOJTYYEHHBIN pe3ysbTar

Koopnunats! u rpapuku. @yHKIUN

4.1

N300paxarh Ha KOOPAWHATHOW MPSMOIM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aIllUCHIBATh

YHUCJIOBBIC ITPOMEKYTKH HA anre6panqec1<0M SA3BIKC

4.2

OtMmeyaTs B KOOp,I[I/IHaTHOI\/'I INIOCKOCTH TOYKHU IIO 3aJaHHBIM

KOOpAUHATam




4.3

4.4

4.5

4.6

Crpourts rpadvku THHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKIUH Y
= x|

OnuceIBaTh ¢ MOMOIIBIO (DYHKIIUI W3BECTHBIC 3aBHCHUMOCTH MEX]Y
BEJIMYMHAMU: CKOPOCTh, BpEMsl, PACCTOSHHE, IEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOUTENILHOCTD, BpeMsi, 00bEM pabOThI
HaxonuTh 3HaueHue GyHKIHUU MO 3HAYCHUIO €€ apryMeHTa

[Tonumare rpaduueckuii crmoco® MpeAcCTaBICHUS U aHalIM3a
uHpOpPMAaLMKU, H3BJIEKAaTh M HWHTEPIPETHPOBATh HH(POPMAIUIO U3

rpauKoB peaqbHBIX MPOIECCOB U 3aBUCUMOCTEMN

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabrara

1

1.1

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MIPOrpaMMbI OCHOBHOIO 00111er0 00pa30BaHUA

Yucna ¥ BRIYUCICHUS
Hcnoap3oBarh Ha4dyaJbHBIC IpeaACTaBJICHUA (6] MHOXKCCTBEC
HGﬁCTBHTGJ’IBHHX YUCCII IJIs1 CPaBHCHUS, OKPYITICHUSA U BBI‘~IPICJ'I€HI/II>1,

I/I306pa)KaTL JEHCTBUTEIIbPHBIE YMCJIa TOYKAMHM Ha KOOp,[[HHElTHOfI

IPSAMOM

1.2

1.3

[IpuMmeHsTh MOHATHE apU(PMETUYECKOTO KBAJApPaTHOIO  KOPHS,
HaXO[UTh KBaJpaTHble KOPHH, MCIIONb3ys INpPU HEOOXOAUMOCTH
KaJIBKYJISTOD, BBIIIOJIHATH npeodpa3oBaHus BBIPAKECHU,

COACPIKAIIUX KBAAPATHBIC KOPHU, HCIIOJIb3Ys CBOICTBaA KOpHeI\/’I

Hcnonp30BaTh 3amucH OONBIIMX M MallbIX YHCENI C IIOMOIIIBIO

JeCATHYHBIX Ipo0elt u cTeneHei uncna 10

2.1

2.2

23

Anrebpanueckue BbIPAKEHUS

IIprMeHATh NMOHSATHE CTENEHW C LENbIM I0KA3aTeNIeM, BBIINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEPXKAIIMX CTETEHH C IEIbIM

IIOKa3aTrcJICM

BBIMONHATE  TOXIECTBEHHBIE  IPEOOpa30BaHUS  PALMOHAIBHBIX
BBIDA)KEHUM Ha OCHOBE IPAaBWJI JEWCTBUM HAJ MHOTOYICHAMU M

anredpandecKuMu ApodsIMu

PacknanpiBaTh KBapaTHbIA TPEXWICH HA MHOKUTEIIN
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3.1

3.2

[TpuMeHATH peoOpa30BaHUsl BHIPAKEHUH IS PELICHUS Pa3IUYHbIX

3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU
VYpaBHEHHUS U HEPABEHCTBA

Pemare HHHeﬁHBIG, KBaJApaTHBIC YpPaBHCHUA MW pPallMOHAJIBHBIC
YpaBHCHUSA, CBOAAIIUCCA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C ABYyMA

NEPEMEHHBIMU

[IpoBoguTe mpoOCTEWIINE UCCIENOBAHUS YPABHEHUH U CHCTEM
ypaBHEHHW, B TOM 4YHCJIE€ C MPUMEHEHHEM TpauuecKux
MpecTaBlIeHu (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE UJIU CHCTEMa

YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIpOoUee)

33

[lepexomuTh OT CIIOBECHOW (GOPMYIMPOBKM 3amauun K €€
anredpandeckoi MoOJIeIN C TOMOIIBIO COCTABICHUS! YPaBHEHUS WU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATLE B  COOTBCTCTBHUH C

KOHTEKCTOM 3aJ]a4 IMOJTyYEHHBIN pe3yJIbTaT

3.4

4.1

[IprMeHsATh CBOKCTBA YUCIOBBIX HEPABEHCTB JIJIsl CDABHEHUS, OLICHKH,
peuiaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBbI,
maBarh  TpadUUYECKyr0  WJUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUU
HEPABEHCTBA, CHCTEMbI HEPABEHCTB

OyHKIMU

[TonnMare M WCMONB30BaTh (PYHKIIMOHANBHBIE TOHSTUS U SI3BIK

(TepMHHBI, CHUMBOJMYECKHE OOO3HAuUEHUs), ONPENENATh 3HAYCHHE

(GYHKLUY 110 3HAYEHUIO apryMeHTa, ONpeeNsaTh CBOMCTBAa (QyHKLIUU

o e€ rpaduky

4.2

9 KJIACC

Crpoutb rpaduku 371€MEHTapHBIX PYHKINUNA BUJA:
y=k/x
, Y =X,y = X% y = [X|, onuchIBaTh CBOWCTBA YMCIOBOI (pyHKIMHU 1O €€
rpaduxy

Kox
NpoBepsIeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi

1

Yucia ¥ BEIYUCICHUSA




1.1

CpaBHUBaTh M YNOPSAI0YMBATh PALMOHAIBHBIE U HMPpPaLMOHAJIBHBIE

qucia

1.2

1.3

Brimonsates apudmernueckue 1eicTBUs ¢ pallMOHATBHBIMU YHCIIAMH,
coyeTasl YCTHBIE U ITMCbMEHHBIE IPUEMBI, BBIITOJIIHATH BBIYUCIICHU C

HppanroHaJIbHbIMU YUCJIaMU

Haxonuth 3HaueHUs CTEneHEd C LENbIMU MOKA3aTeIIMU U KOPHEW,

BBIYHCIIATHh 3HAYCHUS YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrHSITL HeﬁCTBHTeHBHBIe quciJia, BBIIIOJIHATD IMPUKUAKY

pe3yiibTara BBIHHCHCHHﬁ, OLICHKY YUCJIOBBIX BLIpa)I(eHHfI

YpaBHEHHUsI U HEPABEHCTBA

2.1

2.2

Pemare nuHEWHBIE M KBaJApaTHbIE ypaBHEHHs, YypPaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTENIINE JPOOHO-PALIMOHAJIbHBIE YPaBHEHUS
Pemare cucteMbl IBYX JTMHEMHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJTHO YPAaBHEHHE HE SBIISIETCS

JIMHENHBIM

23

Pemath TeKCTOBBIE 3aJauMl anredpandyeckuM CrocoOOM € MOMOIIbIO
COCTAaBJICHUSI YPAaBHEHMS WJIH CHUCTEMBI JIByX YPaBHEHUW C JByMs

NEPEMEHHBIMU

24

2.5

2.6

[IpoBOoauTE mpOCTEHMIINE MCCIEIOBAHUS YPABHEHUH U CHCTEM
YpaBHEHMH, B TOM 4YHCI€ C NPUMEHEHHEM TIpaduyecKux
NpeJCTaBiIeHU (HampuMep, yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE

nJIn CUCTEMA ypaBHeHI/Iﬁ peuicHus, €CJIN UMECT, TO CKOJ'IBI(O)

Pemrare  nuHeliHBIE HCPaBCHCTBA, KBaJApaTHbIC  HCEPABCHCTBA,
1/1306pa>1<aTL PCHICHUC HCPABCHCTB HA YHUCIOBOH HpﬂMOﬁ, 3aIllMChIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemrare cucTEMBI JTHHEMHBIX HCPAaBCHCTB, CUCTEMbI HCPABCHCTB,
BKIIFOHAKOIIIME KBAaAPAaTHOC HCEPABCHCTBO, I/1306pa)KaTL peHiCHUC
CHUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alUChIBaTh PCIICHUEC C

ITOMOIIBIO CUMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA P PELIEHUH PA3IUYHBIX 3a7a4

OyHKIMU




3.1

PacrioznaBath ~ (yHKIMHM ~ W3yYEeHHBIX  BHIOB.  [loKa3bIBaTh
CXEMAaTHYECKH PACIOJIOKEHHUE Ha KOOPAWHATHOH  IUIOCKOCTH
rpadukoB GyHkumMid Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOA(PQPUIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIMII

3.2

Iloka3plBaTh CXEMATUYECKU pPACIOJIOKEHHE Ha KOOPIMHATHOMU
TUIOCKOCTH rpadukoB GyHKUUH Buga y = YX, y = |X| U OIUCHIBATh

cBoOMcTBa (DYyHKIIUHA

3.3

Ctpouth W H300paxkaThb CXEMAaTUYECKH TpapUKU KBaIPATHIHBIX
(GyHKUIMH, ONKMCHIBATHE CBOWCTBA KBAIPATHUHBIX (PYHKIUHA MO HX

rpadukam

34

Pacnio3naBath KBaIpaTHUHYIO (QYHKIHIO 1O (opMysie, MPUBOAUTH
MpUMEPbl KBaJIpaTUYHBIX (PYHKUUNA U3 peaqbHOU >KU3HH, (DU3HKH,

TreoOMCTPpHUU

Apudmernueckast 1 reOMETpHUECKasi IPOTPECCUU

4.1

Pacnio3naBath apuMETHYECKYyI0O U TEOMETPUYECKYIO IMPOTPECCUH

IIPH pa3HbIX crioco0ax 3aJaHust

4.2

BbINOMHATE BBIUKCIEHHSI C MCIOJIB30BaHHEM (DOpMYJ #-TO WiieHa
apu(pMeTHYeCKo 1 TeOMETPUUYECKON MPOTrpeccHii, CyMMBbI IIEPBHIX N

YJIICHOB

43

N3006paxarp 4ieHsl MOCIe10BaTeIbHOCTH TOUKAMH Ha KOOPIMHATHOMN

TIJIOCKOCTH

4.4

Pemiars 3aaa41, CBA3aHHBIC C YMCJIOBBIMH ITOCICIOBATCIbPHOCTAMU, B
TOM 4YHUCJIIC 3aJa4yu H3 peanLHoﬁ KHU3HU (C HCITIOJIB30BAHUEM

KaJIbKYJIATOpa, HU(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKXAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT COep:KaAHUS
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIC U JIECATHYHBIC, NIEPEXO OT ONHOW (OPMBI 3amucH
1.1 npobeit k npyroi. [loHsTHE palMoOHANIBHOTO YHWCIIA, 3alUCh, CpPaBHEHUE,
YHOPSAA0YMBAHHUE PALIMOHAIBHBIX YUCEI

- Apudmernueckre 1eHCTBHA C palliOHAIBHBIMU YHCcIaMH. Perienue 3ama4 u3
' peanbHOM MPAaKTUKK HA YacTH, Ha TPOOH

13 Crenenb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpeleleHue, Mpeodpa3oBaHue
' BBIPQXEHUI Ha OCHOBE OINpEAEIEHUs, 3a1Ch OOJIBbIINX YUCET

14 [TpoueHTsl, 3aMuch MPOLEHTOB B BUAE IpoOH U ApoOU B BUAE MPOLICHTOB.
' Tpu oCHOBHBIE 331241 Ha MTPOLIEHTHI, PELICHHUE 33a]1a4 U3 PealbHON MPaKTUKU

s [Ipumenenne mNpU3HAKOB JAETUMOCTH, pa3jJOKEHHE Ha MHOXKUTEIU
' HaTypaJbHbIX YUCET

L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucle TMpsMas M oOpaTHas
' PONOPLUUOHATIBHOCTH
2 Anrebpanyeckre BbIpaXKeHUs

1 [IepeMeHHBIE, UNCIOBOE 3HAUEHNE BBIPAKEHHUS C IEPEMEHHON. JloImyCcTUMBIE
' 3HAYECHMSI IEPEMEHHBIX

57 IlpencraBneHne 3aBUCUMOCTH MEXIy BEJIUYMHAMH B BHJE (OPMYIIBL
. Boruncnenus no popmynam

53 [TpeoOpa3oBanre OyKBEHHBIX  BBIPQKEHUH, TOXJIECTBEHHO paBHbIE
' BBIPaXKEHUSI

2.4 CBoOIICTBa CTENEHU C HATYPAJIBHBIM ITOKa3aTeIeM

5 s Opnounens! 1 MHOrowlIeHbl. CreneHs MHOrowieHa. CloxeHue, BBIYUTaHHe,
' YMHOXEHHE MHOTOYJIEHOB

26 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS: KBAaAPaT CYMMBI U KBaJpaT pa3HOCTH.
' dopmyra pa3HOCTH KBaApaToB. Pa3iokeHrne MHOTOWICHOB HA MHOXKUTEIU
3 VYpaBHeHUs

11 VYpaBHeHHe, KOpPEHb YpaBHEHUS, MpaBuUia NpeoOpa3oBaHHs ypaBHEHMS,
' PaBHOCHJIBHOCTh YPaBHEHUN




32 JIuneliHOE ypaBHEHUE C ONHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO
' YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
13 CocrasieHue ypaBHEHHH 110 YCIOBHIO 3a7a4i. Pemenue TeKCToBBIX 3a1a4 ¢
' IIOMOIIBIO YPAaBHEHU
34 JluneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 Tpaduk
Cucrema [ByX JIMHEHHBIX YpPaBHEHMH C JIByMs IepeMEeHHbIMHU. Pemnienue
3.5 CUCTEM ypaBHEHUU crIocOOOM NoACTaHOBKH. [IprMepsI pelieHns TeKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpadpuku. OyHKIMNA
4.1 Koopnunara Touku Ha npsiMoit
4o Yucnossle npoMeKyTKU. PaccTosHne MeX Ty 1ByMs TOUKaMU KOOPAUHATHOM
' IPSAMO
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opauHaTa
' TOYKU Ha KOOPAMHATHOM IIJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaHHBIX GopMmyaamu. UTeHue rpadukoB peanbHbIX
. 3aBUCUMOCTEN
4.5 [Honstue gpynkunu. I'papuk pynxunuu. CoiicTBa QyHKIUN
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pyHKIuMn y = [X|
47 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHHMH M CUCTEM JIMHEWHBIX
' YpaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BBIYUCIEHUS
. KBagpatubiii kopenb u3 umcna. [loHsTne 00 HppalMOHAIBLHOM YHCIE.
' JlecsTuuHbIE MTPUOTUKEHUS HPPALUOHAIBHBIX YHCET
CpoiicTBa apupMeTHYecKuX KBAJpPAaTHBIX KOpPHEH M HX MpPHUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN 51 BBIYHCIICHHUSIM.
JlelicTBUTEIIbHBIE YHCIIA
1.3 Crenens ¢ LenabIM NoKazareneM 1 €€ cBoiicTBa. CTaHgapTHas 3aluCh Ynciaa
2 Anrebpanueckue BhIPaKEHHS
51 KBazmpatHblii TpExwieH, pas3JIo)KEHUE KBAaApPaTHOINO TpEXWieHa Ha
' MHOKUTENN




2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWMCTBO ainredpanyeckoit 1poou

23 Crnoxxenue, BBIYUTaHUE, YMHOKEHUE, JeTICHHE anreOpandeckux apooeit

2.4 PanmoHasibHBIC BRIpOKEHUS U HX TIPe0Opa3oBaHUe
3 VYpaBHEHMSI U HEPABEHCTBA

31 KBangpatHoe ypaBHeHuWe, ¢opMmyna KOpHEH KBaapaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pewienne ypaBHeHH, CBOASIIMXCSA K TUHEWHBIM U KBAIPATHBIM

33 [Ipocreiimme qpoOHO-paIMOHATBHBIC YPABHEHUS

I'padmueckas nHTEpIpETAIHS YPAaBHEHHUH C ABYMSI IEPEMEHHBIMHU M CUCTEM
34 JMHEWHBIX YpaBHEHUH C IByMs IepeMeHHbIMU. [Ipumepsl pelenus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMSI IIEPEMEHHBIMHU

3.5 Pemenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocooomM

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TIEpeMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeitHbIe HEpaBEHCTBA C OJIHOW MEPEMEHHON

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN
4 OyHKIUU

41 ITonartue ¢ynkuun. OO6nacTe oONpeneNeHuss M MHOXKECTBO 3HaueHHH
' ¢yskuu. CriocoObl 3a1aHus QyHKIUN

4.2 I'paduk ¢pyHkumu. UreHue cBOMCTB GyHKLUH 110 €€ rpaduky

43 ITpumeps! rpadukoB QyHKIMIA, OTpaXKaroIUX peabHbIE MPOLIECCHI

14 @OyHKIUY, ONHUCBHIBAIOUIME TNPSAMYI0 M OOpaTHYIO MPONOPLHOHATIbHbIE
' 3aBHUCHUMOCTH, X IpaduKu

4.5 OyHKIMHU y =x7 y = X’

4.6 Oyukmn y = Vi, y = |x|

4.7 I'papuueckoe perieHre ypaBHEeHUN U CUCTEM YpaBHEHUIT

9 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

Yucna 1 BEIUHCIEHUSA




1.1

ParionanpHpIe Yuclia, WppalMOHANBHBIC YHCTA, KOHEYHbIE U OECKOHEUHBIE
JIECATHYHBIC IPOOH

MHOKeCTBO HCﬁCTBHTeHBHBIX YHCCII, I[GﬁCTBPITCJ'IBHI)IC quciia Kak

OCCKOHEYHBIE JECITHYHBIC JIpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBHE

h2 MEXIy MHOXECTBOM JCHCTBUTEIBHBIX 4YHCEI U KOOPAMHATHOM HPAMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue NeHCTBUS C IeHCTBUTEIHHBIMU YHUCIAMH
Wzmepenus, npubmmkenus, oueHKU. Pa3mepsl 00bEKTOB OKPYKAIOILIETO MUPA,
14 JUINTEJIBHOCTh IPOLIECCOB B OKpyxkaromeMm mupe. IlpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTH puOmkeHus. Okpyrienue uncen. [Ipukunka u oneHka
pE3YyIBTAaTOB BHIYMCICHUI
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 YpaBHEHHUSI C OHOU ITEPEMEHHOMN
2.2 JInnelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIIUXCS K JIMHEMHBIM
23 KBagparHoe ypaBHeHnue. Pemenne ypaBHeHuUM, CBOIAIINXCS K KBaJIPaTHBIM
04 buxBagparHoe ypaBHeHue. Ilpumepsl pelieHHs ypaBHEHUM TpPETbed U
' YETBEPTOHN CTEIICHEN PA3TI0KECHUEM HA MHOKUTEIIN
2.5 Pemenue 1poOHO-paiMoHaNbHBIX YpaBHEHUH
2.6 CucreMbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMSsI IEPEMEHHBIMU U €ro Tpaduk
2.8 Pemenne cucreM ABYX JTMHEHHBIX YPABHEHUH C IByMS IIEPEMEHHBIMU
9 Pemenne cucrem AByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOH CTEIIEHU
2.10 I'padmueckas uHTEpHpeTalUs CUCTEMBl YPaBHEHUH C JIByMsl IEpEMEHHBIMU
2.11 Perenue TeKCTOBBIX 33/1a4 anreOpanyecKuM crocooom
2.12 YuciioBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemenne mMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM
2.14 Pemienue cuctem IMHENHBIX HEPABEHCTB C OJTHOW NMEPEMEHHON
2.15 KBaznparHble HepaBeHCTBA
216 ['padpuueckas uHTEepHperanuss HEPaBEHCTB M CUCTEM HEPABEHCTB C JBYMs
' [IEPEMEHHBIMU
3 DyHKIUU




Ksagpatnunas ¢ynkuums, e€ rpadguxk u cpoiictBa. [lapaborna, KoopIuHaThI

>l BEPILKHBI TapaboIibl, 0Cb CAMMETPUU MapadoJIbI

3.2 I'paduku Gynkuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Gynkmmit y=k/x, y = x° 1 ©X CBOHCTBA

34 I'paduku QyHKIMI , 1 UX CBOMCTBA
4 YucioBble OCIIEI0BATEIBHOCTH

il Omnpenernenre U criocoObl 3aJaHUs YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' MOCJIEZI0BATEILHOCTU PEKYPPEHTHOM hopmMyroii u hopMyson n-ro dieHa

42 Apudmernueckass mnporpeccus. Dopmynabl n-ro uieHa apupMETHUYECKOI
' IPOTPECCHU, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerprueckas mnporpeccus. @opmyibl 7-TO  4YI€HA TI'€OMETPUYECKOU
' MPOrPECCr, CYMMBI MIEPBBIX 71 YICHOB

4 N3o0paxenne 4ieHOB apu(pMETHUYECKOH U T'€OMETPUYECKOW MPOTpecCHii
. TOYKAMH Ha KOOPJAWHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAJIBHBINA POCT

4.5 CnoxHble TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJILHOI ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHMUSA

Kox
NpoBepsIEeMOro
TpeOOBaAHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTam
OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
o0mero oopasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, MOAMHOXECTBO,
oreparuy HaJ, MHOXECTBaMHU; yYMEHHE OIEPHPOBATH MOHSITHUSIMH:
rpad, CBS3HBIN rpad, IepeBO, MUK, MPUMEHSITh UX MPU PEUICHUH
3aJa4; yYMEHHE HCIIONb30BaTh TpadUUecKoe  MpeICTaBICHHUE
MHOKECTB [UIsl OMHCAHUS PEATbHBIX MPOIECCOB M SIBICHUU, MPH

peLIeHnH 3a]1a4 U3 APYTuX y4eOHBIX MPEAMETOB

YMeHue oneprupoBarh NOHATUAMU: OIPEAEICHNE, aKCHOMa, TeopeMa,
JI0Ka3aTeIbCTBO; YMEHHME paclo3HAaBaTb WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPUBOAUTH INPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUSA U OTPULIAHUA BBICKA3LIBAHUM

YMeHue onepupoBarh MOHATUSAMU: HATYypajdbHOE YUCIIO, IPOCTOE U
COCTAaBHOE 4YHCJIO, JACIMMOCTh HAaTypaJbHbIX YHCEI, IPU3HAKU
JeTUMOCTH, LeJI0€ YUCI0, MOAYJb UYUCIIA, OOBIKHOBEHHAs JIpoOb U
JecATUYHAs ApoOb, CTAaHIAPTHBIN BUJI YKCIa, PALlMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIO, apu(METHUeCKUH KBaJApaTHBIA KOPEHB;
YMEHHE BBIIOJIHATH JEHCTBUS C 4YHCIAaMH, CpaBHUBaTb U
YIOPSAOYMBATE YNCIA, NPEACTABIATH 4YHUCIA HAa KOOPAUHATHOM
NpsIMOW, OKPYIIATh YHUCIA; YMEHHUE JeNaTh NPUKUJKY U OLEHKY

pe3yiibTara BBIUMCIICHU N

YMeHue oneprupoBarh MOHATUSAMU: CTENEHb C IIEJbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHbII KOPeHb, MHOTOYJICH, ajdredpanyeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHHU
Oosbllle €TUHMIIBI, YMEHHE BBINOJHATH pacyérbl 1O (opmynam,
npeoOpa3oBaHus LEIbIX, IPOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUM ¢ KOPHAMH, Pa3l0KEHUE MHOTOWJIEHA Ha MHOKHUTENH, B
TOM YHCJIE€ C HCIOJIb30BaHWEM (OpPMYyNl pPa3HOCTH KBaJApaToB H

KBaapara CyMMBI U pa3HOCTU

YMmenue ONCpUPOBATH MOHATHAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC

C OJHOM TMEepEeMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHON; YMEHHE pellaTh JIMHEHHbBIE U KBAaJPATHBIC YPAaBHEHUS,
JIpOoOHO-paLlMOHATIbHBIE YPABHEHUS C OJHON NMEPEMEHHOH, CUCTEMBbI
JBYX JINHEWHBIX YPaBHCHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApoOHO-pallMOHaJbHbIE HEpPaBEHCTBA C OJHOMU
[IEPEMEHHOM, B TOM YUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IPEAMETOB
U DPAKTHYECKUX 3aJad; YMEHHE HCIOJIb30BaTb KOOPAMHATHYIO
OpSIMYI0 ¥ KOOPIMHATHYIO IIOCKOCTH Uit M300paXKCHUs PeIeHHH

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAME: QYHKIUS, TpaduK GYHKIIUH, HYJIN
¢byHKIMH, IIPOMEXYTKH 3HAaKOIIOCTOsIHCTBA, IIPOMEKYTKH
BO3pacTaHusl, yObIBaHWs, HAWOOJbIIEE W HAMMEHBIIECE 3HAYCHUS
GbyHKINY; YMEHHE OIIEpUPOBATh IIOHATUSAMU: npsiMast
MPONOPIMOHAILHOCTD, INHEHHAs (PYHKIUS, KBapaTHuHas QyHKIIHS,
oOpaTHasi MPOMOPLUUOHAIBHOCTh, Mapaborna, rumepOoa; yMeHHe
cTpouth Tpapuku  (QyHKIMIA, HCIONB30BaTh rpadukd s
OTIpE/ICTICHUSI CBOMCTB IMPOILIECCOB M 3aBUCUMOCTEH, JJISl PEIICHUS
3aja4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEabHOW KHU3HH, YMCHHE

BbIpaXkaTh (pOpMysiaMu 3aBUCHMOCTH MEXKIY BETMYUHAMU

VYMeHue ONCprupoOBaATH IIOHATUAMU: II0CJI€10BAaTCIIBHOCTD,
apupMeTHyeckass M TeOMEeTpUYecKass IpOrpeccHuH;  yMEHue
HCIIOJIb30BaTh CBOWCTBA IMOCIIEAOBATEIBHOCTEN, (POPMYIBI CYMMBI U
o0IIero 4jieHa Mpy PeUIeHuH 3ajad, B TOM YHCIe 33/a4 U3 JAPYTHX

Y4EOHBIX TIPEIMETOB U pEATHbHON KU3HU

YMeHue pemniath 3aa4yd pa3HbIX TUIIOB (B TOM YHUCIJIE€ HA MPOIEHTHI,
JOMM W YacTH, JABWXKEHHE, paboTy, LeHy TOBapOB U CTOMMOCTh
MOKYIOK M YCIIyT, HaJIOTH, 33Jla4M U3 00JacTH YIPaBIeHUs TUUYHBIMU
U CceMeWHbIMU (UHAHCAMM); YMEHHE COCTaBJISATh BbIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI 110 YCIOBUIO 3a/adH,
UCCIIEI0BATh MOTY4YEHHOE PELICHHE U OLIEHUBATh MTPABJONIOJ00HOCTh

TOJIYUYCHHBIX PE3YJILTATOB

YMeHue onepupoBarh MOHATUSAME: (GUTYpa, TOUKA, OTPE30K, MpsMas,
ayd, JIOMaHasl, yrod, MHOTOYTOJIbHHUK, TPEYTOJIbHUK,
paBHOOEPEHHBIN U PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IPSIMOYTOJIbHBIN TPEYrOJbHUK, MeAMaHa, OMCCEKTpHca U BBICOTA

TPEYroJbHUKA,  YETHIPEXYTOJNbHHUK,  Iapajuiejorpamm,  pomo,




NpSIMOYIOJIbHUK,  KBaJpar,  Tpameuus; OKPYKHOCTb,  KpYT,
KacaTesbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTypaMu; yMEHHE
pemiarb 3amadd, B TOM YHCIE W3 IIOBCEJHEBHOM JKU3HM, Ha
Hax0XICHUE F€OMETPUYCCKUX BEIUYHUH C IIPUMEHECHUEM U3YUYEHHBIX

CBOUCTB (uryp u (hakToB

10

YMeHue OonepupoBaTh MOHITHSIMH: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalICIbHOCTh U TEPICHIUKYISPHOCTh MPSMBIX,
Yol MEXAY MPSMBIMH, TEPIEHINKYISpP, HAKIOHHAS, MPOCKIIHUS,
nomobue  ¢uryp, 1MOAOOHBIE  TPEYroJbHUKH,  CHUMMETPHS
OTHOCHUTEIIGHO TOYKH W TPSIMOW; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpPHIO HM  momobue  ¢uryp,  MHapaUiebHOCTh U

NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPY’KAIOIEM MHUPE

11

YMeHHe OmnepupoBaTh IOHATUSMH: JUIMHA, PACCTOSHHUE, YIOJi
(BemMuMHA yIila, CHHYC M KOCHHYC yIjla TPEyrojbHMKA), IUIOIIA/b;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOILLEM
MHUpE; yMEHHE MpPUMEHATh (GOpPMyJbl MEpUMETpa M IUIOLAaU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH U IUIOIIAJAN Kpyra, oobema
MIPSAMOYTOJIBHOTO MapaJIICNICIIUIIEa; YMEHUE NPUMEHATh IPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA,
teopeMmy IIudaropa, TpuroHomerpuueckue COOTHOILICHMUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUH, TIJIOIIAIEH

12

YMenue wu3o0paxarb IUIOCKHME (UIYpbl W WX KOMOMHalWH,
MPOCTPAHCTBEHHbIE (QUIYphl OT PYKH, C IMOMOILIBIO UYEPTEXKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY MWJIU

CHUMBOJIBHOMY OITMCAHUIO

13

14

YMeHHne omnepupoBaTh MOHATHAMH: IPSMOYIOJbHAs CHCTEMA
KOOpAWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTODPOB,
IIPOU3BEICHNE BEKTOpa HA 4YHUCIO, CKAKIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl W KOOPIMHATBHI JUIS
MPEACTABICHUS JAHHBIX U PEIICHUA 337ad, B TOM YHUCIE U3 JIPYTUX

y‘-IC6HBIX npeamMeToB U peam,Hoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHSATHSAMHU: CTOJOWKOBBIE U KPYTOBBIC
TUarpamMMmbl, TaONHIBI, cpenHee apudMeTHdecKkoe, MeIuaHa,
HauOoJbIllee ¥ HAaUMEHbINIEE 3HAYCHUS, pa3Max YMCIOBOTO Habopa;

YMEHHME U3BJEKaTb, HWHTEPIPETUPOBATh M  MPEoOpPa30BHIBATH




15

16

nH(POpPMALIMIO, TPEACTABICHHYI0O B TaOnMIaAX M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIBHBIX IIPOLECCOB U
SBJICHUM; YMEHHE pAclO3HaBaTb W3MEHYUBLIE BCJIMYMHBI B

OKpY’KaloIlleM MHUpe

YMeHHne omnepupoBaTh MOHATUSMH: CIyYaWHBIA OMBIT (CITyYaiHBIN
HKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (3JIEMEHTApHBIA HCXOM)
CIIy4aiflHOTO OTbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOAUTH BEPOSITHOCTU CIy4yailHBIX COOBITUH B OINbBITaxX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pPEIlaTh
3a/laud METOJIOM OpPraHU30BAaHHOIO Mepedopa U C UCIOJIb30BAaHUEM
MpaBWJIa YMHOXKEHUS; YMEHHUE OLIEHHWBaTh BEPOSITHOCTU PeajbHBIX
COOBITUN U ABJICHUH, IOHUMATh POJIb NPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKPYXaloIleM MHUPE U B KHU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €TO POJIBIO B MACCOBBIX SABJICHUAX

YMeHue BBIOMpATh MOAXOAAIIUN HM3YYCHHBIH METON JAJSl PelIeHHs
3a/1a4¥, TPUBOJUTH NMPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACTIO3HABATH MPOSBICHNE 3aKOHOB MATEMATUKH B
HCKYCCTBE, OIUCHIBATh OTHEIbHBIE BBIAAIONIUECS PE3YyJbTaThI,
MOJIyYEHHBIE B XOJ€ PAa3BUTHS MATEMATUKH KaK HAyKH, MPUBOAUTH
MIPUMEPBI MATEMAaTUUECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

U BCEMUPHOM UCTOPHUHU




INEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT COepPsKAHUS

1 Hucna u BIYUCIICHUS

1.1 Harypanbhble u nensle uncia. [Ipu3Haku eIMMOCTH LETIBIX YUCET

1 OOBIKHOBEHHBIE W JECATUYHbIE  JApOOM, IPOLEHTb, OECKOHEYHbIE
' NepUOJUYECKUE APOOH

13 PanmonanbHple uucna. ApudMmeTHyecKue Onepalud C palUdOHAIbHBIMU
' quCclIaMu

L4 JlelicTBuTenpHble yucia. Apudmernueckue onepanuu ¢ JeHCTBUTEIbHBIMU
' quclIaMu

s [TpubnmkEéHHBIE BBIYUCICHHS, NpPaBUiIa OKPYIJICHHs, NMPUKHIKA M OICHKA
' pe3yabTara BEIYUCICHUN
2 AnreOpanyecKkue BBIPaKECHUS

2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH)

55 Crenenp c nenslM nokasareneM. CTeneHb C palMOHAIBHBIM I10Ka3aTeJIeM.
' CaolicTBa cTeneHn

23 MHorouseHbl

2.4 Anre0Opaundeckas 1po0b

5 s Apudmernueckuif  KopeHb  HaTypanbHOM  cremeHu.  [leifictBus ¢
' apu(pMeTHYeCKUMH KOPHSAMHU HaTypajJbHOU CTENIEHU
3 VYpaBHEHMSI U HEPABEHCTBA

31 Lensle u apoOHO-panMOHaNbHbIE ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUU

39 ensle u npoOHO-panoHanbHble HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenne TeKCTOBBIX 3a/1a4

4 YucnoBsle OCIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJJaHUS TOCIIEI0BATEILHOCTEN




Apudmernueckas U reomerpuueckas mporpeccun. Dopmyna CIOKHBIX

4.2
IIPOLICHTOB
5 OyHKIHUH
OyHknusa, cnocoOsl 3amanus  GyHkuuu. [paduk  dynkumn. OO61acTh
OTIpeIeNIEHUS U MHOXKECTBO 3Ha4eHu# (pynkimu. Hynu ¢pynkuuu. [TpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (PyHKIMH. MaKCUMyMBI U
MUHUMYMBbl (pyHKIMU. HaunOombiiee n HaumeHbllee 3HaueHHE (PYHKIMH Ha
IIPOMEXKYTKE
6 Koopaunarsl Ha npsiMOI ¥ TIIIOCKOCTH
6.1 Koopnunarhas npsimast
6.2 JlekapToBbl KOOPAMHATHI HA IIIOCKOCTH
7 T'eomerpus
7.1 I'eomeTprueckue GUTypsl U KX CBOWCTBA
7.2 TpeyronbHuk
7.3 MHOroyroiabHuKu
7.4 OKpYyXHOCTb U KpyT
7.5 N3mepeHne reoMeTpUYECKUX BEIUYHUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BepositHOoCTh U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka. AnreOpa: 7 kiacc: 0a30BbIid ypoBeHb: yueOHuk / FO. H. Makapsrdes u ap.; mox pen. C.A.
TensikoBckoro. — M.: [Ipocsemenue, 2025

A.T. MopakxoBuu. Anrebpa: 7 kinacc: yueoHuk. — M.: [IpocBemenue, 2021
A.T. MopakoBuu. Anrebpa: 8 kiacc: yueonuk. — M.: [Ipocsemenue, 2022

A.I'. Mopnkosuu. Anrebpa: 9 kiacc: yueOHuk. — M.: Ilpocsemenne, 2023

METOAUYECKHUE MATEPUAJIBI 1JIA YUUTEJIA

OI'D. Maremaruka: TUIIOBBIC SK3aMEHAIIMOHHBIE BapuaHTHI: 36 BapuaHToB / mox pea. U.B. Amenko. — M.
«HarmonanbHoe oobpazoBanue». 2025

Maremaruka. OCHOBHOI rocy1apcTBEHHBIN 3K3aMeH. | 0TOBUMCSI K UTOTOBOM arTecTanuu [yueOHoe
noco6ue] / mox pea. U.B. Smenko; MockoBckuii LleHTp HenpepbIBHOIO MaTeMaTHYECKOro 00pa3oBaHus. —
M.: «HnTemnext-Lentpy, 2023

Becenas maremaruka. 1500 roioBoIOMOK JUIsl MaTeMaTHYECKUX OJIMMIIHA/, YPOKOB, nocyra: 1 — 7 kiacc. —
M. TII Cdepa, 2003

MaremaTndeckuii cioBapb
[{udpoBbie MaTepualibl K ypokam ¢ - http://edsoo.ru

KoMItekT caMocToSTeTbHBIX M KOHTPOJIBHBIX paboT o anredpe 7, 8, 9 kimaccos

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
- http://edsoo.ru

- http://vaklass.ru

- http://resh.edu/ru

https://math-oge.sdamgia.ru/ JlemoBepcuu pad6ot BIIP nmo marematuke

https://infourok.ru/

https://www.desmos.com/ I'papuueckuii kanbKyasaTop

HHTCPAKTUBHAA NOCKaA, IIPOCKTOP
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