


INOACHUTEJIBHAA 3ATINCKA

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 3aHUMAIOT COJAEp)KaTeIbHO-MeTonWYecKkue JIuHuM: «Yucna 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 yueOHOro 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



BBIpa3UTENbHBIE CPE/ICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUN O POJIM MAaTEMATUKH 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).



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMBbI 3amucu Apolelt K
apyroi. IloHsATHE paMOHAIBHOTO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS ¢ pallMOHAIBHBIMU YHMCIaMy. PemieHne 3aiad U3 peaabHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEJENIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d HA MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOM
IIPAKTHKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYPaIbHbIX YHCE.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00OpaTHasi POIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBL.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHMI, IPaBUJIa MIPEOOpPa30BaHUs CyMM U MPOU3BEIEHUH, MpaBUia PacKpbITUs CKOOOK U
HPUBECHUS IOJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHbBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIYATAHUE, YMHOKEHHE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTOWIEHOB Ha MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, IIpaBUiIa MpeoOpa3oBaHMsl ypaBHEHUS, PABHOCUIBLHOCTh
YpaBHEHUM.

JIuneiiHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOIO YpAaBHEHMS,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBleHHE YPAaBHEHMH IO YCJIOBUIO 3ajiaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBbIO YPABHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7ayu ¢ TOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrostHue Mexny IByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATAa TOYKH HA
KoOpAnHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTeil. [lonstne ¢ynkuuu. I'papuk  ¢yHknuu. CoiicTBa (QYHKIMIA.
Jluneiinas ¢pynkuus, e€ rpaduk. I'paduk dyukiun y = [X|. [padrueckoe pelieHne THHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHU.

8 KJIACC

Yuciia v BEIYMCICHUS

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. JlecaTuunbie
npUOIKEeHUs UPpAIlMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAAPATHBIX KOPHEH M UX
MpUMEHEHNE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKCHWM W BBIYHUCICHUAM. JleHcTBUTENbHBIC
quCIa.

CreneHb C 1eNbIM MoKa3aTeneM u €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Auredpanyeckune BbIPaKeHUs

KBaapatHpiii TpEXUiIeH, pa3ioKeHHE KBaIPaTHOTO TPEXWICHA Ha MHOKHUTEIH.



Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoit apobu. CioxkeHue,
BbIUMTAaHUE, YMHOXEHHE, AelieHue aiaredpanyeckux apoOeil. PanuoHanbHble BBIPRXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHMIA, CBOAAIIMXCA K JMHEWHBIM M KBajapaTHbIM. [lpocreifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HX CBoOMcTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKUUHA

[Tonstue Gpynkunu. OOGnacTh ONpeneIeHus U MHOXKeCTBO 3HaueHu (yHkiuu. CrnocoOs
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMH, OTpa)arolUX peajabHble MIPOLECCHI.

OYHKIHNH, OMUCHIBAIOIINE MPAMYIO M OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxmmn y = X2,y = X3, y = VX, y=|x|. ['padudeckoe pemeHue ypaBHeHHIl i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACWCTBUTENbHBIE YHCIA KaK OECKOHEYHBIE
JecaTU4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCelN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOAIIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelnieHuss ypaBHEHUM TpeTbed M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenue JTPOOHO-PAIIMOHATIEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a1a4
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 337124 anreOpandecKuM CIIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucrem JMHEHHBIX
HEpaBEHCTB C OJHOW mepemeHHOU. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTepHnpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.



DOyHKIUH

KBagparnunas ¢ynkmus, e€ rpaduk u cBoictBa. I[lapabona, KOOpAWMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, 1 ux cBoiicrsa.

YuciioBble MOCIE10BATEILHOCTH H IPOrPeccuH

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoi N-ro dieHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  Dopmynsl  N-ro  4jeHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyYMMBI IIEPBBIX N YICHOB.

N300paxeHne 4ieHOB apU(PMETHUECKON M TeOMETPHUYECKOM IMporpeccuil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIIUAIbHBINA pOCT. CI0XKHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCA:

1) naTpuoTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM MHTEpeca K MNPOLUIOMY UM HACTOSALIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKMX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM MNPAKTUYECKHX 3a/1ady MaTeMaTU4YeCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYAITBHOW TpPAaCKTOPHH OOpa3OBaHHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHUM, YMEHUIO BUICTh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW MeATeNbHOCTH, ITAloOB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

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

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryinspHas Qu3uyeckas aKTHUBHOCThH), CHOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpeabl, MIAHUPOBAHUSA IOCTYIKOB W OLIEHKH HMX BO3MOKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U MyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHOMN JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWU, B TOM uuciie (GOpMYIHPOBATh UJCH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallUl0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAaEMble PEIICHUS WU
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHU AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOI0 aHAIN3A;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOpPa30OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (paKTax,
JAaHHBIX, HAOJMIOJAEHMUSIX W YTBEPKACHUSAX, IpeiaraTb KPUTEPUU JUISl BBISIBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTesJbCTBA MATEMAaTUYECKUX  YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJIUTH CaMOCTOSITEJIBHO ~ HECIIOKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (AaKTOB, BBICTPAaUBATh APTYMEHTAIUIO, TPUBOIUTH IPHUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;

BbIOMpaTh crnoco0 pemieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAAIINMN ¢ YUETOM CaMOCTOSITENBHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUI ~ MHCTPYMEHT  MO3HAHUA,
dbopmynupoBath BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npo0iemy,
CaMOCTOSITENIbHO YCTAaHABIMBATh HMCKOMOE | JIaHHOE, (OPMHUpPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH TIO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT,
HEOOJBIIOE HKCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXITY COOOM;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEA0BaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(YOPMAIIIIO
pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

BbIOMpaTh (hopMy MpeacTaBIeHHsI MHYOPMAIIMK U WLTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIU
c(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCTBHUA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KICHHSI B COOTBETCTBUU C YCIOBUSIMHU H IEIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3pPEHUS B YCTHBIX W
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PELICHUS 3a/1a4l, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yIIbTaT;

B X0/ 0OCYXJIEHHI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pemlaeMoil  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE Ha TMOUCK PELICHHS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3ULIUI, B KOPPEKTHOH (hopme HopMyIHpOBaATH
pa3HOTIIACHS], CBOM BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4M, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH;

NOHMMATh M HCIIOJIb30BAaTh NMPEHMYIIECTBA KOMAHIHOW W WHAWBHUIYAIbHON pabOTHI
IPY PEUICHNU YYeOHBIX MaTeMaTHUECKUX 3a]1a4;

NPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IUTAHUPOBATh OPTaHU3AIIME0 COBMECTHOM
paboThl, pacmpeaensTb BUAbBl padOT, OrOBapUBAThCA, OOCYXKIATh NPOIECC U
pe3ynbTat paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpYyHHoBbIX ¢GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOIO YacTh pabOThI M KOOPAMHUPOBATH
CBOM JICWCTBUS C JPYTUMH YWICHAMH KOMaHJIbl, OIICHUBATh KAueCTBO CBOETO BKJIAJa B
OO TPOYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WM €ro 4YacTb),
BBIOMpPATh CHOCcO0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MpOLecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOW 3ajjauu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIEHUU 3a]la4H, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABIEHHOM L€ U YCIIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEJOCTHKEHMS IIeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyueHus B 7 Kjacce OOYYarOIIMICA TMONYYHUT CIEAYIOUIUE TpPEeIMETHBIC
pPEe3yJbTAThI:

Yuciaa 1 BLIYMCTIEHUS

BrImotHATE, codeTas YCTHbIE M MHChbMEHHBIE TPHUEMBI, apu(PMETHUYECKUE IEHCTBUS C
palMoOHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4eHWsS YHCIOBBIX BBIPAXKEHUH, MPUMEHSATH pPa3HOOOpazHbIE CIMOCOOBI M
npuéMbl BBIUMCICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIMX OOBLIKHOBEHHBIE U
JECSITUYHbIE IPOOH.



[Tepexoauth OT 0qHOM (HOPMBI 3amMMCH YUCEN K Ipyroil (mpeoOpa3oBbIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YNOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY U OLICHKY pEe3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN YHMCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemath 1mpakTMKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUs 3a1a4
C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSATH €€ B Ipoliecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BeinonsATe npeoOpa3oBaHusl LENO0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MO00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HA MHOTOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEHHsS (HOpMyT COKpam&HHOTrO
YMHOXEHHUS.

[IpumeHsTh npeoOpa3oBaHUS MHOTOWIEHOB I pEUICHHUs pa3IMyHbBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HATypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemarb nuHElHbIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHsS IpaBuia Iepexoja OT
UCXOJHOTO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupats mpuMepsl Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH.

CrpouTh B KOOpPAMHAaTHOM IJIOCKOCTH TpauK JUHEHMHOr0 YpaBHEHHS C JABYMs
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemarb cucTeMbl ByX JIMHEHHBIX YpPaBHEHMH C JByMsl NIE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHWM IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33/Jayd IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxkaTb Ha KOOPJIMHATHOM TNPSAMONW TOYKHM, COOTBETCTBYIOIIME 3aJJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alKiChIBaTh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

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

OnuceiBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCT, BpeMH,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.



[Tonumath rpaduueckuii crocod MpeiCcTaBiIeHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPa(QUKOB peanbHbIX IPOLECCOB U 3aBUCUMOCTEM.

K konmy oOyuenus B 8 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEAMETHBIE
pe3yJbTaThI:

Yuciia ¥ BBIYMCICHUSA

Mcnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX YHCEN I
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENBHBIE UYWCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHsATh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOJIHATH IPE0Opa30BaHUsl BbIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3amucu OOJBIIMX W MajbIX YHMCENT C MOMOLIBIO JECATUYHBIX ApoOeil u
crenenel uucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHUW C IeNBIM II0Ka3aTeleM, BBIIOIHATH MpPeoOpa3oBaHUs
BBIP@)KEHUI, COIEpKALUX CTEIEHH C LIEJIbIM [TOKa3aTeIeM.

BbINoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh kBasipaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUM A pPEUICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

PemaTts nuHeliHble, KBaJpaTHbIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs Ie€pEMEHHBIMU.

IIpoBONTH MPOCTEUIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
CUCTEMA YPaBHEHUU PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoauth OT ciOBecHONH (GOPMYJIUMPOBKM 3ahauM K e€ aireOpanyeckod MOAEIH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS], OIICHKH, PEIlIaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 WIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath ¥  HMCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS W S3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUeHUs1), ONpeAessATh 3HadeHWe (YHKIMM O 3HAYEHUIO apryMeHTa,
OTIpEeENATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=kix,y=x%y=x%y=|x,y= VX, onucsiBaTh CBOICTBA YHCIOBOI (YHKIIHH 10 €&
rpaduky.

K xoniy oOydeHuss B 9 kJacce OOydYarOIMMICS TOJYYUT CIEAYIONIUE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJOUYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BeimonHaTe apudmeTnueckue JeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, cOUYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATDH BBIUMCIIEHUSI C UPPALMOHAIbHBIMU YMCIAMU.

HaxoauTh 3HaueHusi CTeNneHen ¢ LeIbIMU MMOKa3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisiTh JAEWCTBUTENbHBIE YHCIIA, BBIMOJIHATH HPUKHUIKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEeHCTBA



Pemate nuHElHBIE M KBaJpaTHbIE YPAaBHEHMs, YpPaBHEHHUS, CBOIAIIMECS K HUM,
npocTeime ApoOHO-PallMOHAIbHbIE YPaBHEHHUS.

PemaTts cuctembl IBYX JMHEMHBIX ypaBHEHHWI € JIByMS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpanyeckKMM CHocoOOM C TOMOUIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
IpUMEHEHHEM TIpadUuecKux IpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JIM YpaBHEHHE WIH
CUCTEMA YPaBHEHMU PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIMUCHIBATH PELICHUE C IIOMOLIbIO CUMBOJIOB.

Pemare cucTemMBl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMBbl HEPABEHCTB HA YMCIOBOM IPSIMOH,
3aIACHIBaTh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU M3y4eHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIOIOKEHUE Ha
KOOPMHATHOM TLI0CKOCTH rpaukos yHkimit Bua: Y = kx, y = kx + b, y = k/x, y = ax® + bx +
c,y= X, y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHi1 K03(HIEEHTOB, ONMCHIBATE CBOMCTBA
byHKIHIA.

Ctpouth M HM300pakaTh CXEMATUYECKH TpapUKU KBAJAPATUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIuIO 1m0  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUUHBIX QYHKLUHN U3 peabHON JKU3HHU, PU3UKHU, FEOMETPHUH.

Yucii0BbIe NMOCIEA0BATEILHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU MPU pasHbIX CIIOCOOax
3a/1aHMS.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4yjeHa apudMeTHuecKo u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHOM MIIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YHUCIIE 33]1a4U
U3 pealbHOM KU3HU (C HUCIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/l Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypesi
1 Yucna u BelunciieHus. PammonanbHbIe o5 1 bu6mmoreka [IOK
yycia https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 5 https://m.eds0o.ru/7f415090
bubmuorexa [JOK
3 YPaBHCHNS 1 HEPABCHCTEA 20 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 https://m.eds0o.ru/7f415090
bu6mmoreka [IOK
5 Tlorropenne 1 0bobmenne 6 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 102 10 0
[TPOTPAMME



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 KVIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
1 AnreOpanyecKkre BhIPpaKCHHUS. 15 5 bubnmoreka [JOK
' Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
2 Uucna u Beruucnenus. Kpajpatueie KopHU 15 2 bubmorexa LIOK
' : https://m.edsoo0.ru/7f417af8
3 Uucna v Beranciienns. CTEeHb ¢ EJIbIM 7 1 bu6mmorexa [IOK
' nokazarejem https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BoIpaKCHUS. 5 bubnnoreka [JOK
' KBanpatHbiii TpEXUIcH https://m.edso0.ru/7f417af8
5 YpaBHeHHs 1 HepaBeHCTBa. KBampaTHbIe 15 1 bubmuorexa [JOK
' ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnuorexa [JOK
' ypaBHEHUIt https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7. VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
8. Oynkunn. OCHOBHbBIE TOHATHUS 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o PymKumy. HuCn0BLIE QyHKIMA d . https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
10. HOBTOpeHI/Ie u 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
I[TPOIT'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 1 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.edsoo.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 2 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 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

ITOYPOYHOE INIJTIAHUPOBAHUE

7 KJIACC

No 11/ Tema ypoka KoaungecTBo uacoB JlaTa
Becero K/p II/p u3yuyeHus

1. PanmonansHble yncia 1

2. PanmonansHble yncia 1

3. UuciioBbIe BRIPKECHUS 1

4. Hucnosble BEIPAKECHUS 1

o. BeIpaxenus ¢ nepeMeHHbIMU 1

6. BripaxkeHus ¢ nepeMeHHbIMU 1

1. CpaBHeHuE 3HaYEHUN BBIPAKEHUN 1

8. CpaBHeHuE 3HaYEHUN BBIpAKEHUI 1

9. CBoOMCTBa OECTBUNA HAJ YACIAMU 1

10. TO)KI[CCTBa: ToxnecTBeHHbIE ITPeoOpa3oBaHUs 1
BBIpKEHU I

11, TO)KIIGCTBa: ToxnecTBeHHbIE IPEOOPA30OBaAHUS 1
BbIp)KEHUI

12 TO)KI[CCTBa: ToxnecTBeHHbIE ITPeoOpa3oBaHUs 1
BBIpKEHU I

13 Kontponsnast padora Ne 1mo teme: 1 1
«BbIpaXkeHUs U TOXKIECTBA»

14. YpaBHEHHE U €T0 KOPHU 1

15. JInneliHOE ypaBHEHHE C OJHOU ITIEPEMEHHON 1

16. JInneliHOE ypaBHEHHE C OJHOU IIEPEMEHHON 1

17. JInneliHOE ypaBHEHHE C OJHOU IIEPEMEHHON 1

18. Pemenue 3aga4 ¢ moMoIib0 ypaBHEHU I 1

19. Pemenue 3aga4 ¢ moMoIb0 ypaBHEHUI 1

20. Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH 1

21, Konrponsnas padora Ne 2 o teme: 1 1
«YpaBHEHUSD)

22. UucnoBble TPOMEXKYTKH 1

23. Uro Takoe GpyHKIUS 1

24, Brruucnenue 3nauenuii GyHkuu mo Gopmye 1

25. Brruucnenue 3nauenuii GyHkuuu mo Gopmyne 1

26. ['paduk pyHkunn 1

217. [Tpsimast mponOpPIMOHATIBHOCTD 1

28. [Ipsimast TponOpPIIMOHATIBHOCTD 1

29. Jluneiinas pyHKIUS U ee rpaduk 1

30. Jluneiinas pyHKIUS U ee rpaduk 1

31. Jluneiinas pyHKIUS 1 ee rpaduk 1

32. 3ananne GyHKIMN HECKOIBKUMH (hOpMyTaMu 1

33 KonTponbnas pabota Ne 3 o teme: 1 1
«DyHKIHN»

34, OnpezeneHue CTENEHU ¢ HATYPaIbHBIM 1
nokazaresem

35. VYMHOXEHUE U NIeJIeHNe CTeneHel 1




36. VMHOXEHUE U IeIEHNE CTEIEHEN 1

37 Bo3sBenenue B CTeeHb MPOU3BEACHUS U 1
CTEIEHU

38 Bo3BeneHue B cTeneHb MPOU3BEICHUS U 1
CTEIEHHU

39. OHOWIEH U eT0 CTaHJIapTHBIA BH]T 1

10, YMHOKeHue oqHOWICHOB. Bo3BeaeHue 1
OJHOYJICHA B CTENECHb

41 YMHOKeHue ogHOWICHOB. Bo3BeaeHue 1
OJHOYJICHA B CTENECHD

42. Oyrkmuu Y= X2 1 Yy =X u ux rpaduku 1

43. O TIPOCTHIX M COCTABHBIX YHCIIAX 1

44, Kontponbnas padora Ne 4 mo teme: «CTerneHs ¢ 1
HATYpaJIbHBIM ITOKa3aTelIeM)

45, MHOTro4JIeH U €r0 CTaHAapTHBIN BUT 1

46. CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

47, CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

48, CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

49. VYMHOXKEHHE OJHOUWIEHa Ha MHOTOWIEH 1

50. VYMHOXEHHE OJHOWIEHa Ha MHOTOWIEH 1

51. VYMHOXEHHE OJHOUWIEHa Ha MHOTOWIEH 1

52. Brinecenne 001Iero MHOKHUTEIS 32 CKOOKH 1

53. Brinecenrne 0011ero MHOXKHUTES 3a CKOOKH 1

54, Brinecenrne 001Iero MHOXKHUTES 3a CKOOKH 1

55 KonTpoapHas padora Ne 5 mo Teme 1
«MHOTO4JIEHBI»

56. YMHOKEHHE MHOTOWIEHA Ha MHOTOYJICH 1

57. YMHOKEHHEe MHOTOWIEHA HAa MHOTOYJICH 1

58. YMHOKeHNe MHOTOYJIeHAa Ha MHOTOUJISH 1

59 Paznoxxenne MHOTOYIEHA HA MHOXKUATEIH 1
CIocoOOM TPYIIHUPOBKU

60 PaznoxxeHne MHOTOYJICHA HA MHOYKUTEIIH 1
CIoco0OM TPYIITUPOBKHU

61. JleneHue ¢ ocTaTKOM 1

62. KonTponasnas pabora Ne 6 o teme: 1
«[Ipou3BesieHrE MHOTOUJICHOBY

63. Bossenenue B kBagpar u Bva6 CYMMBI U 1
Pa3HOCTH JIBYX BBIPAKCHHM

64, Bo3Benenue B kBazipar u BuKy6 CYMMBI 1 1
PA3HOCTH JIBYX BBIpOKECHUH

65. Bossenenue B kBagpar u Bva6 CYMMBI U 1
Pa3HOCTH JBYX BBIPAKECHHM

66. PaznoxxeHrne Ha MHOXKUTEIU C TIOMOIIBIO 1
dbopMyJT KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH

67 Paznmoxxenne Ha MHOKUTEIH C TTOMOIIBIO 1
dbopMyI KBaJIpaTa CyMMBI U KBaJpara pa3HOCTH

68. YMHOKE€HHE Pa3HOCTH JIBYX BBIPAKEHUI Ha UX 1




CyMMy

YMHOXKEHUE Pa3HOCTH BYX BBIPAKEHHUU HA UX

69. 1
CyMMY

70 PasnosxeHue pa3HOCTH KBaJpaToB HA 1
MHO>KUTEITH

71 Pa3nosxeHne pazHOCTH KBaJpaToOB Ha 1
MHO>KUTEH

72, PasnojkeHre Ha MHOXHUTEIH CYMMBI U Pa3HOCTH 1
KyOOB

73, Kontponbnas padora Ne 7 mo teme: «DopmMyibl 1
COKPAIIIEHHOTO YMHOXCHUS

74, [Ipeobpa3zoBanue 11€10T0 BHIpAXKEHUS B 1
MHOTOYJIEH

75 [IpeoOpa3zoBanue 1EI0T0 BBIPAXKECHUS B 1
MHOTOYJICH

6. [IpuMeHeHMe pa3InYHbIX CIIOCOOOB AJIs 1
pa3I0XKEeHUs] HA MHOYKUTEIH

77, [TpuMeHeHue pa3IUYHBIX CIIOCOOOB ISt 1
pa3IOKEHUST HA MHOXHUTEIU

78, [TprMeHeHue pa3nuyHbIX CIOCO00B s 1
pa3IOKEHUST HA MHOXHUTEIU

79. Bo3Benenue nByusieHa B CTENEHb 1

80. KonTtponsHast padora Ne 8 o teme: 1
«[IpeobOpa3oBaHue LETBIX BRIPAKECHUI

81. JluneitHOE ypaBHEHHE C JBYMsI IEPEMEHHBIMU 1

82 ['paduk TUHEHHOTO ypaBHEHUS C IBYMS 1
MIePEMEHHBIMHU

83. I'paduk nuHetHOTO ypaBHEHUS C IBYMS 1
NePEeMEHHBIMHU

84, CucreMbl TUHEHHBIX YpaBHEHUH € ABYMS 1
NIePEeMEHHBIMHU

85 CucreMbl TUHEHHBIX YPaBHEHUI C ABYMS 1
MIePEMEHHBIMHU

86. Crioco6 moICTAaHOBKH 1

87. Crioco6 moICTAaHOBKH 1

88. Crioco6 moICTAaHOBKH 1

89. Cnioco0 croxeHus 1

90. Cnioco0 croxeHust 1

91. Crioco0 croxeHus 1

92. Pemienue 3agau ¢ nOMOIIBbIO CUCTEM YPAaBHEHUI 1

93. Pemienue 3aga4u ¢ mOMOIIbIO CUCTEM YPAaBHEHUI 1

94, JIuneliHbIC HEPABEHCTBA C IBYMs 1
MIEPEMEHHBIMH U UX CHCTEMBI

95, KOHTPOHBHaH pa60TauN9 9 no Teme: «Cucrembl 1
JUHEHHBIX YPaBHCHUN U MX PEIICHUS

96. IToBTOpenne. ®opMyibl COKpAIEHHOTO 1
YMHOXEHHS

97. [ToBTOpenue. MHOroOUJIEHBI 1




98. [ToBropenue. PyHKIIUU 1
99, [ToBTOpenue. CteneHb ¢ HATYpaIbHBIM 1
MoKa3aTeyeM
100.  IToBTtopenue. CHCTEMBbI JUHEHHBIX YPaBHEHUI 1
101.  HroroBas kKoHTposbHas paboTa 1 1
102. O06o0maromuii ypok
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




8 KVIACC

No KoauyecTBO 4acoB Jlara
Tema ypoka
n/n Beero  K/p M/p H3ydeuus

1. PanuoHanbHBIC BRIPAKCHUS 1

2. OcHoBHOe cBOHCTBO npoOu. CokpalieHue npooeit 1

3. | OcHoBHOe cBOHCTBO Mpobu. CokpaieHue npooeit 1

4 CrnoxeHue U BlYUTaHHE APOOeii ¢ 0TMHAKOBBIMH 1
3HaMEHATEIISIMA

5 CrnoxeHue ¥ BblYATaHHE APOOEH ¢ 0IMHAKOBBIMU 1
3HAMEHATEeISIMH

6. CrnoxeHue U BBIYUTaHHE APOOEH ¢ pa3HBIMH 1
3HaMEHATEISIMA

7 CrnoxeHue ¥ BhlYUTaHHE APOOEH ¢ pasHBIMH 1
3HAMEHATEIISIMH
KonTpoapHas padora Ne 1 mo Teme:

8. | «Panumonanpubie 1poou. CymMma U pa3HOCTh 1 1
IpooOeii»

9 YMHoxeHue apodeii. Bozsenenue npodu B 1
CTETIeHb

10. YMHoxeHue apodeii. BozBenenue npodu B 1
CTEIICHb

11. Jlenenue npoOGeit 1

12. Jlenenue npoOGeit 1

13. TIpeoGpa3oBaHue parmOHAIBHBIX BIPAKECHUM 1

14. ®ynukius y = k/ X u ee rpaduk 1

15. [IlpeacraBnenue 1pobu B BUAE CYMMbI ApoOei 1

16. KonTponasnas pabora Ne 2 o teme: 1 1
«[IpousBeneHne u yacTHoe JpooOeit»

17. JleiicTBUTENbHBIC YKCTIA 1

18, KBaZ[paTHLIue KOpHU. ApupMeTnyecKuit 1
KBaJ[paTHBIN KOPEHb

19, KBaleaTHI)If! KOpHH. Apu(pMETHUECKUI 1
KBaJIPaTHBIN KOpEHb

20. VpapHenme x°=a 1

21 Haxoxnenne npuOamKkeHHBIX 3HaAYSHUN 1
KBaJJpaTHOT'O KOPHS

22. O®ynximsa y =V X u ee rpaduk 1

23. KBaapaTHblli KOpeHb U3 TPOU3BEJCHUS U IpOOH 1

24. KsaapaTHbIi KOpEHb U3 CTETIEHU 1

25 KonTtponbHas padora Ne 3 o teme: 1 1
«KBagpatHbsie KOpHI»

2. BriHecenne MHOKUTENS 3@ 3HAK KOPHSL. 1
BHecenre MHOXHTEIIS 1TO/T 3HAK KOPHS

27 BriHeceHne MHOKHUTEIS 32 3HAK KOPHSL. 1
BHeceHre MHOXHTEIIS 1101 3HAK KOPHS

28. IIpeobOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX 1




KBaJIpaTHbIE KOPHU

[IpeoOpazoBanme BEIpaKEHUH, COIEPIKAIINX

29. 1
KBaJJpaTHbIC KOPHH

30. TIpeobpa3oBaHue NBOHHBIX PaIUKATIOB 1
KonTponsHas padora Ne 4 o Teme:

31. «IIpumeHeHHE CBOMCTB aprU(METHUECKOTO 1
KBaJJpaTHOT'O KOPHS »

32. Hemnonnble KBagpaTHbIC YpaBHEHUS 1

33. Hemnonnble KkBagpaTHbIC YpaBHEHUS 1

34. dopmya KOpHEH KBaIpaTHOTO YpaBHEHUS 1

35. dopmyna KOpHEH KBaIpaTHOTO YpaBHEHUS 1

36. dopmyia KOpHEH KBaIpaTHOTO YpaBHEHUS 1

37 Pemrenune 3aj1a4 C OMOIIBIO KBa/IPATHBIX 1
ypaBHEHHI

38 Pemenune 3aja1 ¢ TIOMOIIIBIO KBa/IPAaTHBIX 1
ypaBHEHHIA

39. Teopema Buera 1

40, KonTtponsnast padora Ne 5 o Teme: 1
«KBanpaTHbie ypaBHCHHS»

41. KsagpaTHbBIN TPEXUWICH M €T0 KOPHH 1

42. KsagpaTHbIN TPEXUWICH M €r0 KOPHH 1

43, PasnoxeHne KBapaTHOTO TpEXUieHa Ha 1
MHOXHTEIH

44, Pasnoxenne KBagpaTHOTO TpEeX4ieHa Ha 1
MHOXHTEIH

45, PasnoxeHne KBapaTHOTO TpeX4JieHa Ha 1
MHOXHTEIH

46. Pemenue 1poOHBIX PallMOHATIBHBIX YpaBHEHUN 1

47. Pemenue A1poOHBIX PallMOHAIBHBIX YPaBHEHUN 1

48. PemeHue 1poOHBIX PallMOHAIBHBIX YpaBHEHUN 1

49. Pemenue 1poOHBIX PallMOHAIBHBIX YPaBHEHUN 1

50. Pemenune 3aj1a4 C OMOIIBIO PALHOHATBHEIX 1
ypaBHEHHH

51 Pemenune 3aia1 € MOMOILBIO PALHOHALHBIX 1
ypaBHEHHIA

52. VYpaBHeHHeE ¢ IBYMs IEPEMEHHBIMH H €ro Tpaduk 1

53 I/IccneILOBeleHe CHCTEM JIBYX JIMHEHHBIX 1
YpaBHEHMH C IByMsI IE€peMEHHBIMHU

54 I/ICCJIGL[OBa}HHe CHCTEM JIBYX JTMHEHHBIX 1
YpaBHEHHIA C IBYMsI TEPEMEHHBIMHU

55, Fpa(bnqecFHﬁ CHoco0 pelieHus: CUCTEM 1
ypaBHEHUH

56 Fpa(bnqecFHﬁ CHoco0 pelieHus: CUCTEM 1
ypaBHEHHUH

57, Anre6pa1/1!v1e01<1/1171 COCO0 peIIeHus! CUCTEM 1
ypaBHEHHHA

58. AunreOpanyeckuii cnoco0 penieHus: CHCTEM 1




ypaBHEHU U

Anrebpanyeckuii crocod penieHus: CUCTEM

59. . 1
ypaBHEHUU
60. Pemenue 3agau 1
61. Pemenue 3agau 1
62. VYpaBHeEHUE C MapamMeTpoM 1
63. VYpaBHeHUE C mapameTpom 1
64, KoHnTtposbHas padota UNQ 6 mo Teme: «YpaBHEHUS 1
Y CHCTEMBI YPaBHEHUIN»
65. UYwucioBbie HEPaBEHCTBA 1
66. CBoiicTBa YHCIOBBIX HEPABEHCTB 1
67. CnoxeHHe U YMHOKECHHE YHCIOBBIX HEPABEHCTB 1
68. CrnoxeHHe U YMHOKECHHE YHCIOBBIX HEPABEHCTB 1
69. Ilepeceuenue u 00bEAMHEHUE MHOXKECTB 1
70. YwucrnoBbie MPOMEKYTKH 1
71. Pemenue HepaBEHCTB C OJHOM MTEPEMEHHOM 1
72. Pemenue HepaBEHCTB C OJHOU MTEPEMEHHOM 1
73 Pemenue CHCTEM HEABEHCTB C OJTHOM 1
MePEeMEHHOM
74. Jloka3zaTenbCTBO HEPABEHCTB 1
75, KoHnTtponbhas padora Ne 7 o Teme: 1
«HepasencTBa»
76. Oynkmusa. O6macTh onpeaeieHUus U MHOXKECTBO 1
3HauUEHUHN PYHKIUU
77 Oynkius. O6nacTh ONpeAeICHUS U MHOXKECTBO 1
3HAYCHUH (PYHKITUU
78. CsoiicTBa QpyHKIIHH 1
79. CsoiicTBa QpyHKIIHH 1
80. CsoiicTBa QpyHKIIHH 1
81. CaoiicTBa nuHelHON QyHKINK 1
82. CaoiicTBa nuHelHON QyHKINN 1
83. CaoiicTBa nuHelHON QyHKINN 1
84. CsoiicTBa pyHKIMH y = z ,y =X 1
85. CgoiicTBa QyHKIMH y = z ,y =X 1
86. CsaoiicTBa QyHKIMH y = z ,y =X 1
87. llenmas m npoOHast 4acTH Yucia 1
88. llenmas u npoOHast 4acTH YuciIa 1
89. KontponbHas padora Ne 8 o teme: «DyHKIHS» 1
90 Omnpenenenue CTENEHH C IENBIM OTPHUIATETbHBIM 1
IoKa3aTejieM
91. CBoiicTBa CTENECHU C LIEILIM ITOKa3aTelIeM 1
92. CBoiCTBa CTENECHU C LIEILIM ITOKa3aTelIeM 1
93. TloHnsATHe CTaHIAPTHOTO BUA YUCIIA 1
94. | Pemenue 3ama4 ¢ OOJIBIINMHU U MAJIBLIMH YHCIIAMHA 1
95. Oyukuumy=X"ny=X"’ I UX CBOICTBA 1




Kontponbnas padora Ne 9 mo teme: «CrerneHs ¢

96. 1 1
L[EJIbIM ITOKa3aTEeIeM»

97, [ToBTOpenue. PanmonanbHbIe TpoOH. 1
KBanparnbie kopHU

98. [ToBTOpeHue. YpaBHEHUS U CUCTEMbI YPABHEHUU. 1
HepasencrBa

99. TloBropenue. @yHKUUsA 1

100. IToBTopenue. CTeneHb € IENBIM MOKa3aTeIeM 1

101. UroroBast KOHTpOJIbHAS paboTa 1 1

102. O600maromui ypok 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




9 KVIACC

KoangecTBo uacoB JlaTa
Ne i/m Tema ypoka
Becero  K/p I/p u3y4yeHust
1. JeicTBus Hag ACHCTBUTEILHBIMH YHCIIAMHU 1
2. JeicTBus Hag ACHCTBUTEIbLHBIMHU YHCIAMHU 1
3. JeicTBus Hag ACHCTBUTEIbLHBIMHU YHCIAMHU
4, CpaBHEHHE ICHCTBUTEIBHBIX YHCEIT 1
o. CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
6. [TorpenrHoCcTh U TOYHOCTH MPUOIINKESHUS 1
1. [TorpenrHocTh ¥ TOYHOCTH TPUOIINKESHUS 1
Pa3mepnl 00bEKTOB OKPYKAIOIIET0 MUPA U
8. JUIUTEIBHOCTh IIPOIIECCOB B OKPYXKAIOIIEM 1
MUpE
9. [TpakTHKO-OpHEHTHPOBAHHBIE 33]aU1 1
10. [TpakTHKO-OpUEHTUPOBAHHBIC 3a1a91 1
11 TouyHOCTB TIpeCTaBICHUS JEHCTBUTENBHBIX 1
qucell B BUJE JECATHUHBIX apobeil. Yucio
12, KonTponbnas padora Nel no teme: «Hucna u 1 1
BBIYHCIICHUS»
13 Oynkius. O6nacTh onpeneneHus 1 06aacTb 1
3HaYeHUH PYHKIUU
14.  CsoiictBa (hyHKIHIA 1
15.  CsoiictBa (hyHKIHIA 1
16. I'paduku 1 cBOICTBa HEKOTOPBIX BHJIOB 1
byHKIU]
17, I'paduku 1 cBOMCTBAa HEKOTOPBIX BUJIOB 1
byHKIU]
18. I'paduku 1 cBOMCTBa HEKOTOPBIX BUJIOB 1
byHKIMA
19.  ®yukmus y = ax’, ee rpaduK i CBOHCTBA 1
20.  Oymkums y = ax’, ee rpaduk u cBOHCTBA 1
21.  Tpaduxu pynxumii y = ax* +n,y = a( x — m)* 1
22.  Tpaduxu pynxumii y = ax* +n,y = a( x — m)* 1
23.  T'paduku pyakimii y = ax® + n, y = a( X — m)° 1
24.  Tloctpoenue rpapuka KBaapaTHUHONW QYHKIUU 1
25.  Tloctpoenue rpaduka KBaapaTHUHONW QYHKIHUU 1
26.  Tloctpoenue rpaduka KBaapaTHUHONW QYHKIHUU 1
27.  JlpoOHo-nuHeWHas pyHKIUS U ee rpaduk 1
8. KonTponbnas padota Ne 2 o reme: «DyHKIIMH 1 1
u rpaduKn»
29. llenoe ypaBHEHUE U €r0 KOPHU 1
30.  Ilenoe ypaBHEHUE U €r0 KOPHH 1
31. | JlpoOHble palmoHaIbHbIE ypaBHEHUS 1
32. | JlpoOHbIe palmoHaIbHbIE ypaBHEHUS 1
33.  PemieHue TEKCTOBBIX 3a/1a4 C TTOMOILIbIO 1




YpaBHEHUU

Pemrenne TeKCTOBBIX 3a7a4 C IOMOIILIO

34. . 1
ypaBHEHHH

35 Pemenune TEKCTOBBIX 33712 C TOMOLLBIO 1
ypaBHEHHH

36. Kontponbnas padota Ne 3 mo teme: 1
«YpaBHEHMS C OJJHON IEPEMEHHOMN

37, Pewmenne HEPaBCHCTB BTOPOM CTEIEHU C OJHOU 1
HepEeMEHHOMN

38 Pemenue HEpABEHCTH BTOPOM CTENEHU C OJTHOU 1
HepEeMEHHOMN

39.  Pemenue HEpaBEHCTB METOJIOM MHTEPBAJIOB 1

40.  PemeHue HEpaBEHCTB METOJOM HHTEPBAJIOB 1

a1 HeKOTopLIve IPUEMBI PELIEHUS LEJIbIX 1
ypaBHEHHH

42, KonTponbnas padorta Ne 4 o reme: 1
«HepaBeHcTBa ¢ 0JJTHON IIEpEMEHHOI»

43, VYpaBHeHHE C IByMsI IEPEMEHHBIMU U €r0 1
rpadux

44, VYpaBHeHHE € IByMsI IEPEMEHHBIMU U €r0 1
rpadux

45, YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €r0 1
rpaduk

16, Pemienue cuctem ypaBHEHHI ¢ ABYMsI 1
MIEPEMEHHBIMH

47, Pemenue cucrem ypaBHEHHI € ABYMSI 1
NEePEMEHHBIMU

48, Pemienue cuctem ypaBHEHHI ¢ ABYMsI 1
NIepPEMEHHBIMH
HccnenoBanue CUCTEMBI IBYX JIMHEHHBIX

49.  ypaBHEHHI C ABYMS IIEpPEMEHHBIMA 1

50 I/ICCJIGLLOBilHHe CHCTEMBI JABYX JTMHEHHBIX 1
YpaBHEHHH C IBYMsI IEpEeMEHHBIMU

51 PemeHvHe 3a7a4 C MOMOIIBIO CUCTEM ypaBHEHUH 1
BTOpOM CTENEeH!

52 PemeHVI/Ie 3aj]ay C MOMOIIbIO CUCTEM YpaBHEHUH 1
BTOPOM CTETIEHU

53 PemeHVHe 3a7a4 C MOMOIIIBIO CUCTEM ypaBHEHUH 1
BTOpOM CTETIEeHU

54 PemeHUI/Ie 3aj1a4 C MOMOIIBIO CUCTEM ypaBHEHUHN 1
BTOPOU CTETIEHU

55.  HepaBeHcTBa ¢ AByMs IEpEMEHHBIMU 1

56.  HepaBeHcTBa ¢ AByMs IEpEMEHHBIMU 1

57.  HepaBeHcTBa ¢ AByMs IEpEMEHHBIMU 1

58.  Cucrembl HEpaBEHCTB C JIByMsl IEpEeMEHHBIMU 1

59.  Cucrembl HEpaBEHCTB C JIByMsl IEpEeMEHHBIMU 1

60.  CucreMbl HEpaBEHCTB C JABYMsI IEPEMEHHBIMU 1




61.

CucreMbl HEpaBEHCTB C JBYMsI IEpEMEHHBIMU

62.

HexoTopsele mpreMbl pelIeHNs] CHCTEM
YPaBHEHUN BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMU

63.

HekoTopsle mpreMbl pelIeHNs] CHCTEM
YPaBHEHUN BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMU

64.

HekoTopsle mpreMbl pelIeHUs] CHCTEM
YPaBHEHUN BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMU

65.

HekoTopele mpreMbl pelIeHNs] CHCTEM
YPaBHEHUN BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMU

66.

67.

68.

69.

70.

71.

Hekotopslie nipueMsl pelieHus CucTeM
YpaBHEHU BTOPOM CTENEHU C ABYMS
MepeMEHHBIMHU

KonTponbnas padorta Ne 5 o teme:
«YpaBHEHUS U HEPABEHCTBA C IBYMs
MEPCMCHHBIMU >

TlocnenoBarensHOCTH

Omnpenenenne apupmMeTHIECKON TPOTPECCHH.
dopmyna N- ro wieHa apupMeTHIecKon
porpeccuu

Omnpenenenne apupMeTHIECKON TPOTPECCHH.
dopmyna N- ro wieHa apupMeTHIecKon
porpeccuu

OmnpeneneHne apupMeTHIECKOI TPOTPECCHH.

®dopmyna N- ro wieHa apuPpMeTHIecKoi
IIPOrpeccuu

72.

73.

@dopmysa CyMMBI IEPBBIX N WIEHOB
apudmeTnyeckoil nporpeccun
@opMyna CyMMBI IEPBBIX N YJICHOB
apu(pMeTHUECKON IPOrpeccuu

74.

75.

dopmynia CyMMBbI IEPBBIX N YIEHOB
apudmeTnyeckoi nporpeccun
KonTponbnas padota Ne 6 o reme:
«Apudmerndeckas nporpeccus»

76.

OmnpeneneHne reoMeTpUYeCcKoi POrpeccui.
dopmyna N- ro YieHa reOMeTPUIECKOi
porpeccuu

77.

78.

79.

OrnpeneneHne reoOMeTpUYECKON TPOTrPECCHUH.
®opmyia N- ro 4wieHa reOMeTpUUECKON
Iporpeccun

OrnpeneneHne reoMeTpUYECKON TPOTrPECCHUH.
®opmyia N- ro 4wieHa reOMeTpUUECKON
Iporpeccun

dopMyna CyMMBI IEPBBIX N YJICHOB
Tr€OMETPUYECKOU ITPOrPECCUU

80.

qbopMyﬂa CYMMBI IICPBBLIX N YJICHOB




T€OMETPHUECKON IPOTPECCUHU

8l.  Merton MmaTeMaTHYECKON WHIYKITUN 1
82, Kontponbnas padota Ne 7 mo teme: 1
«["eoMeTpuyeckas mporpeccusn
83.  TloBropenue. Yucna u BBIYUCICHUS 1
84.  TloBtopenue. Yucia u BBIYUCICHUS 1
85.  IloBropenue. Uncna u BRIYUCICHUS 1
86.  IloBTropenue. Uncna u BEIYUCICHUS 1
87.  IloBTopenue. AnreOpandeckue BhIpaKCHUS 1
88.  IloBTopenue. AnreOpandeckue BhIpaKCHUS 1
89.  IloBTopenue. AnreOpandecKkue BhIpaKCHUS 1
90. IloBTOpeHue. YpaBHEHUS U HEPABEHCTBA 1
91. TloBTOpeHue. YpaBHEHUS M HEPABEHCTBA 1
92.  TloBTOpeHue. YpaBHEHUS M HEPABEHCTBA 1
93. TloBTOpeHue. YpaBHEHUS M HEPABEHCTBA 1
94.  TloBropenue. dyHKIHMH 1
95.  TloBropenue. dyHKIHMH 1
96.  IloBTopenue. dyHKIMH 1
97 [ToBTOpenue. YncnoBble MOCIEA0BATENBHOCTH U 1
porpeccuu
98. [ToBropenue. Uucnossle OCIET0BATEIBHOCTH U 1
MIPOrPeccuu
99. | HUrorosas KOHTpoJIbHAs paboTa 1
100. HTtoroBasi KOHTpOJbHas paboTa 1
101. Peseps 1
102. Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

» AnreOpa, 7 kmace/ MakapsraeB FO.H., Munaiok H.I'., Hemikos K.W. u apyrue, AKimonepHoe
obuectBo «M3narenscTBO «lIpocBemnienue»

» AnreOpa, 8 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue, AknponepHoe
obuectBo «M3narenscTBO «lIpocBemienue»

» AnreOpa, 9 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue, AkiimonepHoe
obuiectBo «M3narenscTBO «lIpocBemienue»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
Marematuka. Anredpa: 7-9 kimaccel: 6a30BbIi yPOBEHb: METOUYECKOE TTOCOOUE K TTPEAMETHOM
nuHUK yaeOHuKoB 1o anreope FO.H.MaxkapsraeBa u np. M.: [Ipocsemienue,2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET












