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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOIO 00Iero oOpa3oBaHMs: OHa
oOecrnieunBaeT U3yyeHue APYruxX JTUCHUILUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOIHKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KHU3HM.
PazButne y oOydaroomuxcsi HAyYHBIX TMPEACTABICHUH O TMPOUCXOKICHUA W CYIHOCTH
anreOpanveckux aOCTpakluid, Croco0e OTpaKeHUs MaTEeMaTHYECKOW HAyKOW SBICHHA U
MPOIIECCOB B MPHPOJAE MU OOIIECTBE, POJIM MATEeMaTHMYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUSI, HEOOXOMUMBIX JUIsl aJIaliTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anredpbl 00ecneunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOCHHE Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYalOIIUXCS: OHM HWCHOJB3YIOT JEAYKTHBHBIC H
UHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKPETH3aluIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mMpeAnonaraeT 3HAYUTEIbHBIH OOBEM CaAMOCTOSITENBHON JAEATEeIbHOCTU
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE peIIeHHWe 3aJad  sBISETCS  peanu3anuei
JEeSITeIbHOCTHOTO NMPUHLIUIIA 00y4eHUsI.

B crpykrype mnporpammbl yueOHOro Kypca «Auredpa» uii OCHOBHOTO OOILEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeToaudeckue auHuu: «Yucna u
BBIUUCIICHUS, «ANTreOpandeckue BBIPAKEHUS», «YPaBHEHHsS U HEPaBEHCTBa», «DYHKIHI.
Kaxxnas u3 3THX collepKaTenbHO-METOUYECKIX JIMHUNA Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIeT
U3YYCHHUS Kypca, B3aUMOJICHCTBYS ¢ JIPYTUMU €ro JIMHUSIMH. B Xo/1e n3ydenus y4eOHOTro Kypca
00y4aromuMcs IPUXOJAUTCS JOTHUYECKH PacCy>KIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3M € 3TUM B IIporpaMmy y4eOHOTO Kypca « Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, TpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJIAJCHUIO OOYyYarolIMMUCA OCHOB YHHMBEpPCAJIbHOI'O MaTEeMaTHYECKOIO
s3pika. CopeprKaTeIbHON B CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO Kypca «Anredpa» sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanre nuHUM «Yucina M BBIYUCICHHS CIY)KUT OCHOBOW [JIsl JajdbHEHIIETro
U3yUYeHHs] MAaTEeMaTHUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIUICHHS,
(hOopMUPOBAHHUIO YMEHUS TOJIH30BATHCS aJTOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJMMBIX JUIS TOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHA O 4YHCIE HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBLHBIMH YUCIIAMH,
(hopMHUpOBaHHEM TPEJICTABICHUA O NEHCTBUTEILHOM YHWCIE. 3aBEPIICHUE OCBOCHHS UYMCIOBOU
JMHUW OTHECEHO K cpeHeMy o01ieMy 00pa30BaHHUIO.

CopepxaHue JByX anreOpandecKkux JIUHUH — «AnreOpanyeckue BBIPAXKCHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHHMIO Y  OOydYaromuxcs
MaTeMaTHYECKOro ammapaTa, HEOOXOIUMOTo /s pEIIeHUs 3a1ad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4d. Ha ypoBHE ocHOBHOrO 0011ero 06pazoBaHus
y4eOHBI  MaTepuan TPYNOUPYETCs  BOKPYT  PAallMOHAIBHBIX  BhIpaXXeHWH.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMAaTHUKH KaK S3bIKa JJI MMOCTPOCHUS MAaTEMaTHYECKUX MOJICICH,
OTMCAaHMS MPOIECCOB M SBICHUH peaqbHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TaKKe
JalbHEelIee pa3BUTUE AJNTOPUTMHYECKOTO MBbIIUIEHUS, HEOOXOIMMOro, B YAaCTHOCTH, MJIs
OCBOGHHUSI Kypca UHGOPMATUKHU, M OBJAJCHHE HaBbIKAMH JIEAYKTHBHBIX PAaCCYXICHUIA.



[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxanve  (QyHKIMOHAJIbHO-TpaQUUECKOM JIMHUM  HAIEJIEHO Ha  [OJIy4eHHe
o0yyaromuMucs 3HaHuH 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJAEIH JJIs OMUCAHUSA
U HUCCIICZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUH B Mpupojae U obmectse. M3yuyenue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh paszINuHbIC
BbIpAa3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTUKU — CIIOBECHBIE, CUMBOJHUYECKHE, rpaduueckue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUNA O POJIU MAaTEMATUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIbTYPBI.

Cornacuo yuyeOHOMy IuTaHy B 8—9 Kiaccax u3ydaeTcss y4yeOHBIH Kypc «Amredpay,
KOTOpBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE DPa3jeibl colepkaHus: «Yucia M BBIYHCICHUSY,
«Anrebpanyeckue BBIPAKEHUs», « Y paBHEHHS U HEPaBEHCTBaY, « DYyHKIIUNY.

Ha nzyuenue yuebHoro kypca «Anredpa» orsoautcs B 9 «r» kiacce — 101 yac (3 yaca B
HEJICITIO)

COJEP)KAHUE OBYYEHUA

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PanmonaneHbie yncna, UppaloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHBIE JECITHYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIC YHCIA KaK OCECKOHECYHBIC
JecsTHUHble  JpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIYy  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JCHCTBUTENBHBIX YHCEN, apupMETHUYEeCKHe ACUCTBUSA C JACHCTBUTEIHLHBIMU
YUCJIaMHU.

Pa3mepbl OOBEKTOB OKpYIKAIOLIETO MHpa, JJIUTENBHOCTh IPOILIECCOB B OKpPYXKaroIleM
MUpE.

[IpubnmxEéHHOe 3HAUYEHHWE BEIMYMHBI, TOYHOCTHb MpHOMIKeHus. OKpyrJieHHe ducen.
IIpukunaka u OLleHKa pPEe3yJIbTATOB BBIYUCICHUN.

YpaBHeHus U HepaBeHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIINXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOJAUIMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTEIECHEU
pa3IoKEeHUEM Ha MHOKHUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHEHHWM.  PemeHue  TEKCTOBBIX  3ajaad
anredpandeckuM METOIOM.

YpaBHeHHE C OBYyMsS MEPEMEHHBIMU U ero rpaduk. PerieHue cucreM ABYX JTHMHEHHBIX
ypaBHEHUW C JByMs IMEpEMEHHbIMU. PelieHne cucteMm ABYX ypaBHEHUH, OJHO W3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpO# crenenu. I 'paduueckas MHTEpIIpETAIUs CUCTEMbI YpaBHEHHUH C
JBYMsI [IEPEMEHHBIMU.

Perienune TeKCTOBBIX 33a4 aJIre0pandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOW IEepeMEeHHOH. PemieHue cucrteMm JIMHEWHBIX
HEPaBEHCTB C OJHOW mepeMeHHOW. KBampatnele HepaBeHcTBa. ['paduueckas wmHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.



DyHKIUH.

KBagpatnunas ¢yskius, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIWHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUU NTapaboIIblL.

Ipaduxn dysxmmit: y = kx, y =kx + b, y =k/x, y =x3, y = \Vx, y = |x| , u ux cBoiicTsa.

YucJii0BbIe N0CJIE10BATEIbHOCTH M NIPOTPECCHH.

[ToHaTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE MOCIEI0BATEIIbHOCTH PEKYPPEHTHOM
hopmysoit u popMyIIOi 1-TO YJIeHa.

Apudmernueckass ©u  reomerpuyeckas — mporpeccuu.  Dopmynsl  n-ro  uieHa
apu(MeTHYECKONW U T€OMETPUIECKOM MPOTPECCHii, CYMMBI IEPBBIX # YJICHOB.

N3o6pakenue 4wieHOB apu(pMETHIECKON U TEOMETPHUYECKON POTrpeccuii TOUKaMu Ha
KOOPAMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIIOHEHIIUAIbHBINA POCT. CJI0KHbBIE POLIEHTHI.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAI.

JIMHHOCTHBIE PE3YJIBTATDI.

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOro Kypca «Auredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

NpOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MAaTeMaTHKH,
LHEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSM POCCHICKMX MAaT€MaTUKOB M POCCUHCKOMN
MaTE€MaTUYECKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaxX W MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJTHEHUIO OOS3aHHOCTEH TpakJlaHWHA W peaju3alii ero Ipas,
NpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKUIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIIGHUH, TMPOIEyp TPa)JIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKECHUMN
HayKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITUYECKHUX MTPUHITUIIOB B JAEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM HA aKTHMBHOE YYacTHUE€ B PELICHUH NPAKTUYECKUX 3aJady MaTEeMaTUYECKOU
HATPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEeMAaTHYECKOTO 0O0pa3oBaHUs HA MPOTSKEHUH BCel
YKU3HU JIJISL YCIICITHON MPOQECCHOHATBHON JEATSILHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K SMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTAIIMEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKONM HayKH Kak cdepbl uUeIOBEYECKOH MAeATebHOCTH, AITAaloB €€ pa3BUTUS U
3HAQUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEeMaTUKU U MaTeMaTUYECKOU



KyJIbTYpOH Kak CpEICTBOM I[I03HAHHS MHUpPA, OBJIAJEHUEM IPOCTEHIIMMM  HaBbIKAMU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpOBaHMEe  KYJBTYpPbl  310POBbS M
3MOLHOHAJIBHOIO 0J1ar0NoIyYHsi:

TOTOBHOCTBIO TIPUMEHATH MAaTE€MaTHYECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOTO 00pa3a KM3HM (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryispHas Qu3uyeckas aKTHMBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu,
IPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY U TAKOI'O )K€ IpaBa JAPYroro 4ejaoBeKa;

7) 3K0I0THYECKOE BOCIINTAHME:

OpHEHTallel Ha NMPUMEHEHHE MaTeMaTHYECKMX 3HAHUM JUIsl pellieHus 3ajad B obiactu
COXPAHHOCTH OKpYXarollel cpepl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXHBIX
HOCJEACTBUM JJI1 OKpY’Karollel cpeabl, OCO3HAHHEM IJI00AJIBHOIO XapakTepa 3KOJOIMYECKUX
npoOseM U MyTel uxX peleHus;

8) aganTanus K H3MEHAIMMCS YCI0BUAM COUAIBLHON M IPUPOAHOI cpeibl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AEATEIbHOCTh, B TOM YUCIIE YMEHHUE YUYUTHCS Y APYTUX
Jrofie, MpuoOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMYJIUPOBATH UACH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaX M SABICHMAX, B TOM UYHUCIIE paHEe HEU3BECTHBIX, OCO3HABATH
NneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYalUIO, BOCIHPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPeOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATh NPUHHMAEMble DPELEHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEMETHBIE PE3YJIbTATBI
IMo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS
ba3oBble Jornueckue 1eMCTBUSA:

® BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
NOHSATHH, OTHOLICHUH MEXAY MOHATUAMHU, (HOPMYyITUPOBATH ONpPENEICHUS MOHITHH,
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS TSI 00OOIICHUS
U CpaBHEHUS, KpUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCHpPUHUMATh, (POPMYITUPOBATH U MPEeOoOPa30OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CIMHUYHBIC, YHaCTHBIC U O6H_[I/IC, YCJIOBHBIC;

L4 BBIABJIATH MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBSA3HU U IIPOTUBOPCUUA B q)aKTaX,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKICHUSX, Mpeajgaratb KPUTEPUU [UJIsl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHN;

4 ACJIaTb BBIBOABI C MCIIOJIL30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U WHAYKTHBHBIX
YMO3aKTIOYCHHH, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

® pa3dupaTh JOKa3aTeNbCTBA MaTEeMAaTUYECKUX YTBEp)KIEHUM (mpsiMble U OT
MIPOTUBHOTO), MIPOBOAUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTPAWBaTh AapryMEHTALUIO, MPUBOIUTH INPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

® BpIOMpaTh croco0 pemieHUsT y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOUpaTh Hanbosee MOAXOASIIUN ¢ YYETOM CaMOCTOSITENILHO BBIJICICHHBIX
KpUTEPUEB).



Ba3oBble ncciienoBaTe/ILCKHe JeicCTBUSA:

UCTIONB30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIbCKUA ~ WHCTPYMEHT  ITO3HAHUSA,
dbopMynupoBaTh BOITPOCHI, ¢bukcupymomue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh KMCKOMOE M JaHHOe, (opMHUpOBaTh THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MPOBOJHUTH TI0 CAaMOCTOSITENILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM AIKCIEPUMEHT,
HEOOJIBIIIOE HCCIICOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOO0M;

CaMOCTOSITENILHO  (OopMyITUpOBaTh O000OIIEHUST ¥  BBIBOABI IO  pe3yibTaraM
MPOBEIEHHOTO HAOIIOACHMSI, UCCIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MONYYEHHBIX
pe3yIabTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEAMOTOKEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpMAlMU, JaHHBIX, HEOOXOJIMUMBIX
JUIs pEeLIeHus 3a1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(POPMALIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh GopMy NpeCTaBICHUS HH(DOPMALIMK U UJUTIOCTPUPOBATH peIllaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoi 1 uX KOMOUHALMSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUAM, NPEAJIOKEHHBIM YUUTEIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHbBIC y‘-leﬁl—lble JelcTBHUA:

BOCIIPHHUMATh U (POPMYJIHMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSMHU M LEISIMHU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUS 3a7a4i, KOMMEHTHPOBATH
MIOJTyYCHHBIA PEe3yJIbTaT;

B X07ie 00CYXCHUS 3aaBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh WJAEH, HAIlCJICHHbIE Ha TIOUCK peIIeHHS,
COMOCTABIISITH CBOU CYXIEHUS C CYXACHUSIMH JPYTHX YYaCTHUKOB JHAJIOTa,
O0OHapyXKUBATh PA3IMUNE U CXOJICTBO TIO3UIIHH, B KOPPEKTHOH (hopMe GopMyITupoBaTh
pa3HOTIIacusi, CBOM BO3PaKEHHS,

NPECTaBIATh PE3YJIbTAThl PEIICHUS 3a/a4H, YKCIICPUMEHTA, UCCIICIOBAHUs, TIPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (OopMaT BBICTYIUICHUS C y4&TOM 3ajad Mpe3eHTAaIu U
0COOEHHOCTEHN ayAUTOpHH;

MOHUMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOH pabOTHI
NIPY PEIICHUHU YYeOHBIX MATEMAaTHYECKUX 3a]1aY;

MPUHUMATH [IeTTb COBMECTHOU NEATEIbHOCTH, IUTAHUPOBATh OPTAHU3AINIO COBMECTHON
paboThl, pacmpenensiTh BHAB paboOT, JOTOBapWBATBHCS, OOCYXKIAaTh MpOIECC H
pe3yabTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (GopMax paboThl (0OCyX)AeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHUE), BBIMOIHATH CBOI YacTh PaOOThI U KOOPIWHUPOBATH
CBOM JICHCTBUS C JAPYTUMHU WICHAMH KOMAaH]IbI, OIICHMBATh KA4eCTBO CBOETO BKJIAJa B
OOIINI TPOIIYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHSI.

Pery/isiTuBHBbIE YHUBepCaJbHbIE y4eOHbIe 1eiicTBUSA
Camoopranmnzanusi:



®  CaMOCTOSITENIbHO COCTABIJIATH IUIAH, AJITOPUTM pELIeHHs 3afayd (WM €ro 4acTb),
BBIOMpPATh CHOCOO pemeHus ¢ y4E€TOM MMEIOUINXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATHh BAPHUAHTHI PEIICHUNA C YYETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:
® BIAJETh COCOOaMU CaMONPOBEPKU, CAMOKOHTPOJIS MpOLEcca U pe3ysbTaTa pelieHus
MaTeMaTU4YeCKOU 3a/1a4u;
® [peaBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHUHU 3a7a4H, BHOCUTH
KOPPEKTUBHI B JIESTENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH ITOCTABICHHOMN LIEJIU U YCIOBUAM,
OOBSICHATh TPUYHHBI JOCTWKCHUS WIM HEIOCTIDKEHHS IIeTH, HaXOAHWTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 9 kJjacce oOyyaromMics MHOJIYYHUT CIEIYyIOLIUE MpeIMETHbIE
pe3ybTaThl:

Yuciia 1 BIYUCICHUA

CpaBHUBaTh U YIIOPSAI0UYMBATH PALIMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeinonsaTe apupmeTrueckue IeHCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETasi YCTHbIC U
MUCBMEHHBIE TPUEMBI, BBITIOIHATH BBIUUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

Haxonuth 3Ha4eHUs CTENEHEH C LEJIBIMU [TOKA3aTeNIIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUU.

OKpyrisiTh NEWCTBUTENbHBIE YHCIIA, BBINOIHATH INPUKUIKY pE3yJIbTaTa BBIYUCICHHM,
OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate MHENHBIE M KBaApAaTHBIC YPABHEHMs, YPAaBHEHHUs, CBOIALIMECS K HUM,
npocTeiye ApoOHO-paOHAIbHBIE YPaBHEHHUS.

Pematp cuctembl IByX JMHEWHBIX YPaBHEHHUI € IByMs IEPEMEHHBIMU M CHUCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pemrate TekcToBBIE 3amauM  anreOpamyecKMM CHocoOOM C TOMOMIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IICPEMEHHBIMH.

[IpoBoauTh MpocTeiiMe UCCIeI0BaHNsl YPaBHEHUH U CUCTEM YPaBHEHMI, B TOM YHCIE C
MpUMEHEHHEM TrpaduUyecKux TNpeAcTaBiIeHUN (yCTaHABIUBaTh, HWMEET JIM YypaBHEHHE WIIH
CUCTEMA YPaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate JsMHElHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pELICHHE
HEPABEHCTB HA YMCJIOBOW IPSIMOM, 3aIIUCBHIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemlats cucTeMbl JIMHEHMHBIX HEPAaBEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIKOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMCHIBAaTh PEUICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUN PA3IMYHBIX 3aad.

DOYyHKUNH



Pacnio3HaBath QyHKIMHU U3Y4EHHBIX BUIOB. [I0Ka3pIBaTh CXEMaTUYECKH PACIIONIOKEHHE HA
KOOPJMHATHOM TUIOCKOCTH rpadukoB QYHKIWHA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y =%, y = |x|, B 3aBHCHMOCTH OT 3HadYeHHiT K03(PHIIEHTOB, OIKICHIBATE CBOICTBA

dbyHKIH.

Crpouth U M300pakaTh CXeMaTHUECKU TpaUKH KBaJPAaTUUHBIX (DYHKIUH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIMHA 1O UX TpauKam.

Pacno3naBate  KkBaspatWyHylo (QyHKOUIO 10  (opmylie, TPHUBOAWTH TMPUMEPHI
KBaIPaTUYHBIX (QYHKIWH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H MPOTrPeCcCHH

Pacno3naBate apu(METHUECKYIO0 M T€OMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOcCo0ax
3a7aHusl.

BBIMOTHATE BBIYMCIEHHUS C HCIOJB30BaHUEM (OPMYIN N-TO 4ieHa apu(MeTHYecKod u
reOMETPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N YJIECHOB.

N3006pakaTh YWIEHBI MOCIEI0BATEILHOCTH TOUYKAMHU HAa KOOPIMHATHOM TIOCKOCTH.

Pemrate 3amaun, cBSI3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 33]a4d
U3 peasbHOM KHU3HU (C UCIOIb30BAHUEM KaIIbKYJISATOpA, HU(PPOBEIX TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Ne | HaummeHoBaHue
KounTpoas IIpakTHyec (undposbie)
n/ pa3nesnoB u Tem | Bce
HbIe KHe oOpa3oBaTe/ibHbIE
n NMPOrpamMMblI ro
padoThI padoThI pecypchl
4
BS‘(;JI;IIE([)J'II/IGHI/IH bubnuoreka [JOK
Teiictaut m;HH 9 0 3 https://m.edsoo.ru/7f4
CHETBHTE 1908
€ uucia
YpaBHeHuUs U
HEPAaBEHCTBA. Bbu6muoreka [IOK
YpaBHeHHs ¢ 14 1 5 https://m.edsoo.ru/7f4
OJTHOM 19d08
MepEMEHHOMN
Z:a;;i}zi? bu6mmoreka [IOK
CI/II::TGMBI ' 14 1 4 https://m.edsoo.ru/7f4
. 19d08
ypaBHEHHH
VYpaBHeHus u bubnuorexa [JOK
HEpaBEHCTBA. 16 1 5 https://m.edsoo.ru/7f4
HepaBeHnctBa 19d08
bu6mmoreka [IOK
OyHKIUU 16 1 3 https://m.edsoo.ru/7f4
19d08
YucnoBsie bu6mmoreka [JOK
MOCJIEOBATEIbH 15 1 4 https://m.edsoo.ru/714
OCTH 19d08
I1
o g:goiif;e’ bubmmoreka [IOK
CI/ICT:I\l/IaTI/B;l s 17 1 4 https://m.edsoo.ru/7f4
A 19408
3HAHUN
OBIIEE
KOJIMYECTBO
YACOB I10 101 6 28
[TPOTPAMME
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https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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IHOYPOYHOE INIAHUPOBAHMUE 9 KJIACC

Ne KoJsnuecTBo yacos

DJIeKTPOHHBIE
Jlara

n KonTpo IMpakTn4 uugposbie
Tema ypoka Be P P usyye bp

/ JIbHBIE ecKHe o0pa3oBaTe/bHbIC
ero HUSA

n padoTsbI padoTsbI pecypchl

PanmonanbHbie
qHCIIa,
UppaIMOHATIEH
BI€ YHCIIa, 1 0 0 01.09
KOHEYHEIE U
OeCKOHEUYHbIE
JIIECATUYHEBIE

npobu

MHoxecTBO
JEUCTBUTEIILH
BIX YHCEI;

) JIECUCTBUTEIBH 1 0 0 02.09
pI€ YHCIa KakK
OeCKOHEUHBIE
JIECATUYHBIC

Ipodu

Bzaumno
OJHO3HAYHOE
COOTBETCTBUE
MEXITY
MHO>KECTBOM bubnuoreka [JOK
3 JIEUCTBUTEIIBH 1 0 0 03.09 https://m.edsoo.ru/7
BIX YKCEI U f43¢542

MHO>KECTBOM
TOYEK
KOOPIAMHATHOU
PSIMOM

CpaBHeHne
IEUCTBUTEILH
BIX YHCET

’ 1 0 1 08.09
apupMeTHIeCcK

W€ JENCTBUS C

NEUCTBUTENBbH



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

bIMH YHCJIaMHU

[Mpubmmxenno
€ 3HauCHHE
BCJIMYHHBI,
TOYHOCTh
MPUOJIIKEHUS

09.09

bubmuoreka [JOK
https://m.edsoo.ru/7
143¢542

OkpyrieHue
qyucel

10.09

OkpyrieHue
qucell

15.09

[Ipukuaka u
OIIEHKAa

pe3yJIbTaTOB
BBIUMCIICHUHN

16.09

but6mmoreka [JOK

https://m.edsoo.ru/7
143¢c542

[Tpukuaka u
OIICHKA

pe3yJIbTaTOB
BBIUHCIICHUH

17.09

10

JIuneiiHoe
YpaBHEHHUE.
Pemenne
YPaBHEHUH,
CBOJISIINXCS K
JIMHEMHBIM

22.09

Bubanorek

HOKhttps://m.edso
0.1ru/7f43bf6

11

JImneitnoe
ypaBHEHHUE.
Pemenne
YpPaBHEHUM,
CBOASIINXCS K
JIMHEHHBIM

23.09

12

KBanpaTtHoe
YpaBHEHUE.
Pewenne
YPaBHEHUH,
CBOJSLIUXCS K
KBaJIpaTHBIM

24.09

bubnuoreka [JOK
https://m.edsoo.ru/7
43¢c542

13

KBagparnoe
ypaBHEHHE.
Pemenne
ypaBHEHUH,
CBOJSIIIUXCS K

29.09

but6mmoreka [JOK
https://m.edsoo.ru/7
143¢c542



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
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https://m.edsoo.ru/7f43bf6
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KBaApaTHbBIM

14

bukBanpatHbie
ypaBHEHUS

30.09

bubnunoreka [JOK
https://m.edsoo.ru/7
43¢3d0

15

bukBanpaTHbIe
ypaBHEHUS

01.10

bubmuoreka [JOK
https://m.edsoo.ru/7
43¢3d0

16

[Ipumepsr
peueHus
ypaBHEHUH
TPEThEN U
4eTBEPTOU
CTeneHen
pasioKeHueM
Ha MHOXKUTEJIN

06.10

17

ITpumepsr
petieHus
ypaBHEHUH
TpEThe 1
4eTBEPTOU
CTeneHen
pa3noXeHHueM
Ha MHOXXHUTENH

07.10

18

Pemrenue
IpoOHO-
palOHATBHBIX
ypaBHEHU U

08.10

bubnuoreka [IOK
https://m.edsoo.ru/7
43¢9b6

19

Pemenue
TpOOHO-
palroHaIBHBIX
ypaBHEHUH

13.10

bubnuoreka [JOK
https://m.edsoo.ru/7
43¢9b6

20

Pemenue
TEKCTOBBIX
3a1a4
anreOpanveck
UM METOJIOM

14.10

21

Pemenne
TEKCTOBBIX
3a1a4
anreOpanyeck
UM METOJIOM

15.10



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

22

KonTtpoibHasn
pabora no
TEeMe
"YpaBHeHusI
C OIHOM
nepeMeHHoi"

20.10

23

Pemienne
TEKCTOBBIX
3ajJa4
anredpandeck
MM METOJIOM

21.10

24

YpaBHeHue ¢
TBYMSI
NEPEMEHHBIMU
U ero rpaguk

22.10

bubnuoreka [JOK
https://m.edsoo.ru/7
43d0b4

25

YpaBHeHue ¢
JIBYMST
TIepEMEHHBIMH
U ero rpadux

05.11

but6mmoreka [IOK
https://m.edsoo.ru/7
43d0b4

26

Cucrema 1Byx
JIMHEMHBIX
YpPaBHEHUH C
JIBYMS
epeMEHHBIMU
U €€ pellIeHHe

10.11

27

Cucrema 1Byx
JIMHEVHBIX
YpaBHEHUH C
JBYMS
NEPEMEHHBIMU
U €€ perieHne

11.11

28

Cucrema 1Byx
JIMHENHBIX
YPaBHEHUH C
JIBYMs
epeMEHHBIMU
U €€ pellIeHHe

12.11

29

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH C
JBYMsI

17.11



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

NEPEMCHHBIMU
U €€ pelieHue

30

Pemenne
CHUCTEM JBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEHHOoE, a
Ipyroe —
BTOPOU
CTCIICHU

18.11

but6mmoreka [JOK
https://m.edsoo.ru/7
43d23a

31

Pemienue
CHCTEM JBYX
YPaBHEHUH,
OJTHO 13
KOTOPBIX
JIMHENHOE, a
Ipyroe —
BTOPOU
CTETICHU

19.11

but6mmoreka [IOK
https://m.edsoo.ru/7
f43d55a

32

Pemenne
CHCTEM JBYX
YPaBHEHUH,
OJTHO 13
KOTOPBIX
JIMHENHOE, a
JIpyroe —
BTOpPOU
CTEIICHU

24.11

33

Pemenue
CHCTEM JBYX
YPaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHENHOoe, a
JIpyroe —
BTOPO
CTEIICHU

25.11

34

['padpuueckas
UHTEPIpETALHN
s CUCTEMBI
YPaBHEHHH €

26.11

but6mmoreka [JOK
https://m.edsoo.ru/7
f43d23a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
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JIBYMSI

NIePEeMEHHBIMHU

Pemenue

TEKCTOBBIX but6mmoreka [{JOK
35 3amaq 01.11 https://m.edsoo.ru/7

anreOpanveck f43d55a

1M CII0COO0OM

Pemenne

TEKCTOBBIX
36 3a7a4 02.12

anreOpanyeck

MM CII0CO00M

KonTtpoubnas

padora no
37 TeMe 03.12

"Cucrembl

ypaBHeHuil"

Yucnosblie
38 HEpPABEHCTBA U 08.12

WX CBOWCTBA

YucnoBbie but6mmoreka [JOK
39 HEpaBEHCTBA U 09.12 https://m.edsoo.ru/7

HX CBOMCTBA f43ad5a

JIuneitnbie

HEpPABEHCTBA C bubnuoreka [JOK
40 OJTHOM 10.12 https://m.edsoo.ru/7

MEePEMEHHON 1 f43af08

UX pElIeHue

JIunerinbie

HEpaBEHCTBA C bubnmoreka [JOK
41 OJIHOM 15.12 https://m.edsoo.ru/7

HEPEMEHHO U f43af08

UX pEIICHUE

JIunerinbie

HEpaBEHCTBA C bubnuorexa [JOK
42 OJTHOH 16.12 https://m.edsoo.ru/7

NepeMeHHON 1 f43af08

WX pelieHue

CucreMsl but6mmoreka [JOK
43 JIMHEHHBIX 17.12 https://m.edsoo.ru/7

HCPAaBCHCTB C

f43d23a



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
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OJHOM
MEPEMEHHOMN U
WX peleHue

CucreMsl
JIMHEMHEIX
HEPaBEHCTB C

but6mmoreka [JOK

44 OIHOI 22.12 https://m.edsoo.ru/7
A 3 f43d55a
HepPEMEHHOM 1
UX pelIeHHue
Cucremsl
JIMHEVHBIX
45 Hepa]ieHCTB c .12
OJTHOM
MEPEMEHHOMN U
UX pEIICHHE
KBanpatHbie bubnuoreka [IOK
46 HEPaBEHCTBA U 24.12 https://m.edsoo.ru/7
WX pelieHne f43b098
KBanparusie bu6muoreka [{JOK
47 HEpaBEHCTBA U 29.12 https://m.edsoo.ru/7
UX pelieHue f43b21e
KBaapatHbie but6mmoreka [JOK
48 HEpaBEHCTBA U 30.12 https://m.edsoo.ru/7
UX pelIeHue f43b5a2
KBanpatHbie
49 HEpaBEHCTBA U 12.01
UX pelIeHHe
KBanpatubie
50 HEPaBEHCTBA U 13.01
UX pelIeHHe
I'paduueckas
UHTEpIIpeTalu
sl HEpaBEHCTB bubmmoreka [IOK
51 U CHUCTEM 14.01 https://m.edsoo.ru/7
HEPABEHCTB C f43b098
JBYyMsI
NEePEMEHHBIMU
['paduueckas
5 UHTEpIIpeTanu 19.01

s HCpAaBCHCTB
U CUCTEM



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
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HEPaBEHCTB C

JIBYMST
TIepEMEHHBIMH
KonTtposbHnasn
padoTa no
53 TeMe 20.01
"HepaBeHCTB
a"
KBanparuunas
o —— bubmuoreka [IOK
54 - ya(b;( H’ 21.01 https://m.edsoo.ru/7
e 143966
CBOICTBa
K
q)Bail(p aTHI:;aﬁ bubmuoreka [IOK
HKIUS
55 - ya(b;( 1/1’ 26.01 https://m.edsoo.ru/7
p ? 439842
CBOICTBa
K
@BaﬂpaTW:éaH bu6mmoreka [{JOK
HKITUS
56 - ya(b;( H’ 27.01 https://m.edsoo.ru/7
pad £4399b4
CBOICTBA
[Tapabona,
ESOEIII[/IPII{}L?TH bu6muoreka [IOK
57 P 5 28.01 https://m.edsoo.ru/7
napaboIIbl, OCh 439eb4
CUMMETPHHU S
napaboIbl
[Tapabomna,
KZOPHHHaTH bubnmoreka [JOK
BEPIIHHBI
58 nap ABOEL OCE 02.02 https://m.edsoo.ru/7
PabosIbl, £43a03a
CUMMETPHHU
napaboJIbI
[Tapabomna,
KOOpAHHATI but6mmoreka [JOK
59 EZPH%HHH 03.02 https://m.edsoo.ru/7
paboJbl, OCh 433l ac
CUMMETPHHU B
napaboIbl
[Tapabomna, bu6nuoreka [JOK
60 KOOPJIUHATHI 04.02 https://m.edsoo.ru/7

BEPLIMHBI

f43a31e



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e

napaboJibl, OCh
CUMMETPUU
napadoJIbI

61

[Tapabomna,
KOOPIUHATHI
BEPIIHHBI
napaboJIbl, OCh
CUMMETPUHU
napaboIbl

09.02

but6mmoreka [JOK

https://m.edsoo.ru/7
143a526

62

[Tapab6omna,
KOOPJUHATHI
BEPIINHbI
napaboJibl, OCh
CUMMETPHHU
napaboJIbI

10.02

63

['paduknu
byHKIMit: y =
kx,y =kx + b,
y=k/x, y=x*,
y=VX, y=X|

11.02

64

I'papuxn
byHKIMiL: y =
kx,y=kx + b,
y=k/x, y=x3,

y=VX, y=Ix|

16.02

65

I'paduxu
byHKIMN: y =
kx,y=kx +b,
y=k/x, y=x3,

Y=VX, y=IX|

17.02

66

['paduku
byHKIMHA: y =
kx, y =kx + b,
y=k/x, y=x,
y=VX, y=[X|

18.02

67

I'padpuxn
byHKIMi: y =
kx,y=kx +b,
y=k/x, y=x3,

y=VX, y=Ix|

24.02

68

I'padpuxu

25.02



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

GyHKIMi: y =

kx,y=kx + b,
y=k/x, y=x3,
y=VX, y=Ix|
K06H TPOJIbHAR but6mmoreka [JOK
69 IT):MZTa mo 02.03 https://m.edsoo.ru/7
f43ab84
"@yukouu'
IlonsaTue
. bubmuoreka [IOK
70 Elgzi(e);z:men 03.02 https://m.edsoo.ru/7
f43e6¢c6
bHOCTH
3aganue
MIOCJICIOBATE
BHOCTH bubmuorexa [JOK
71 PeKyppEHTHOM 04.03 https://m.edsoo.ru/7
dbopmyoit u f43ebda
dbopmyIoii n-
r'o YIeHa
Apugmeriiee but6mmoreka [IOK
72 vt 10.03 https://m.edsoo.ru/7
TCOMETPUYIECK 43edTe
ast IPOTPECCUH
Apuguerriee bubmuorexa [JOK
73 ::;I;feT 11.03 https://m.edsoo.ru/7
prreer £43£3b4
ast IPOTPECCHUH
DopMyIibl n-ro
YjicHa
apupMeTHIECK
o but6mmoreka [JOK
74 reuOMeTquCCK 16.03 https://m.edsoo.ru/7
on ) £43£58a
IIPOrPECCHi,
CYMMBI
MEPBBIX N
YJICHOB
DopMyIibl N-ro
bubnuoreka [IOK
75 wera 17.03 https://m.edsoo.ru/7
apupMeTHIECcK

o n

f43ef2¢



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c

TEOMETPUUECK
ol
MPOTPECCHiA,
CyMMBI
NEepBBIX N
YJICHOB

76

Dopmyisl n-ro
qjIeHa
apupMeTHIECK
ol u
FEOMETPHUYECK
on
MPOTPECCHiA,
CYMMBI
IIEPBBIX N
YJICHOB

18.03

bubnunoreka [JOK
https://m.edsoo.ru/7
4310c6

77

DOOopMyIIBI N-TO
YJIeHa
apupMeTHIeCcK
ol u
TE€OMETPHUUYECK
on
IIpOrpeccui,
CYMMBI
IEPBBIX N
YICHOB

23.03

bubnuoreka [JOK
https://m.edsoo.ru/7
f43172e

78

DopmyJibl N-TO
YjieHa
apupMeTHIeCcK
ol u
TEOMETPHUUYECK
on
IIPOrpeccui,
CYMMBI
HEPBBIX N
YJICHOB

24.03

bubnunoreka [JOK
https://m.edsoo.ru/7
43{8a0

79

N3o0pakeHune
YJIEHOB
apupMeTHIeCcK
ol U
TeOMETPUIECK
0i1 mporpeccuii

25.03



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

TOYKaMH Ha
KOOPJIMHATHON
IUIOCKOCTH

80

N3o06paxkenue
YJIEHOB
apupMeTHIECK
o 1
TEOMETPHUECK
01 mporpeccui
TOYKaMH Ha
KOOPAMHATHOU
IUIOCKOCTH

06.04

81

JInnenHblil 1
SKCIIOHEHIIHAI
bHBIW POCT

07.04

82

CI1o)XXHbIE
IIPOICHTBI

08.04

bu6mmoreka [JOK
https://m.edsoo.ru/7
f43fe0e

83

Cnosxuble
MIPOIICHTHI

13.04

but6mmoreka [IOK
https://m.edsoo.ru/7
4401a6

84

KonTpoabsHas
padoTa no
TeMe
"YucaoBbie
nocJjenoBare’i
bHOCTH"

14.04

bu6nmoreka [IOK
https://m.edsoo.ru/7
44048

85

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3all
WS 3HAHUH.
3anucse,
CpaBHEHHUE,
NEeHUCTBUS C
JEeUCTBUTEIILH
BIMH YHCJIaMHU,
YHCJI0Bas
npsmast

15.04

but6mmoreka [IOK

https://m.edsoo.ru/7
43d23a

86

[ToBTOpEHUE,
0000111eHIE U
crucTemMaTu3all

20.04

bubnuoreka [JOK
https://m.edsoo.ru/7
f43d55a



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

WS 3HAHWH.
IIpouenTsl,
OTHOIIICHHS,
MPOTIOPIINH

87

[ToBTOpEHME,
00001IEHNE U
cucTemMarusaig
Ysl 3HaHUM.
Oxpyrienue,
npuOIMKeHue,
OIICHKA

21.04

88

IToBTOpEHME,
00001IeHNE U
cUcTeMaTh3aI]
Ys 3HAHH.
Pewenne
TEKCTOBBIX
3a/1a4
apupMeTHIeCcK
UM CTIocoO0M

22.04

but6mmoreka [IOK
https://m.edsoo.ru/7
443b12

89

[ToBTOpEHME,
00001ICHIE 1
cUCTEeMaTH3aI]
WS 3HAHUH.
Pemenne
TEKCTOBBIX
3a1a4
apupMeTHIECK
UM CIIocoOoM

27.04

bubmuoreka [JOK
https://m.edsoo.ru/7
1443cd4

90

IToBTOpEHME,
000011IeHHE 1
CHCTeMaTH3aI[
WS 3HAaHUH.
Pemenne
TEKCTOBBIX
3a1a4
apupMeTH4IECK
KM CIIOCOOOM

28.04

bubnuoreka [JOK
https://m.edsoo.ru/7
f443fea

91

[ToBTOpEHME,
000011eHNE U
CHCTEeMAaTH3all
WSl 3HAHUM.

29.04

but6mmoreka [JOK
https://m.edsoo.ru/7
f4441ca



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca

[IpeobpazoBan
ue
anredpanveck
ux
BBIPKEHHU,
JIOTyCTUMBbIE
3HAYCHUS

92

[ToBTOpEHUE,
o0o01ieHue u
cucTemarusary
Ys 3HaHHM.
[IpeobpazoBan
ue
anreOpanveck
ux
BBIPAKCHUH,
JIOTyCTUMBbIE
3HAUYCHUS

04.05

but6mmoreka [IOK
https://m.edsoo.ru/7
1444364

93

[ToBTOpEHME,
o0o01ieHne u
cucTemMarusarg
Ys 3HAHH.
[IpeobpazoBan
ue
anreOpanveck
170'¢
BBIPAKCHU,
JIOTTyCTUMBbIE
3HAUYCHUS

05.05

but6mmoreka [IOK
https://m.edsoo.ru/7
444612

94

[ToBTOpEHME,
o0o0mieHue u
cucTeMaTu3aig
Ys 3HAHHM.
[IpeobpazoBan
ue
anreOpanveck
ux
BBIPAKCHUH,
JIOTTyCTUMBbIE
3HAYCHUS

06.05

but6mmoreka [{JOK

https://m.edsoo.ru/7
1444294

95

Hrorosas
KOHTPOJIbHAS

12.05

bubnuoreka [JOK
https://m.edsoo.ru/7



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

pabora

f444c56

96

IToBTOpEHME,
00001IcHHE U
CHCTEMAaTH3all
WS 3HAHUH.
DyYHKIUU:
MOCTPOCHUE,
CBOMCTBA
M3YUYEHHBIX
byHKIUI

13.05

but6mmoreka [JOK

https://m.edsoo.ru/7
1444144

97

[ToBTOpEHME,
o0o0mieHue u
cucTeMaTu3aig
Ys 3HAHHI.
DyHKINHN:
MIOCTPOEHHUE,
CBOICTBA
M3YUYEHHBIX
byHKIUI

18.05

but6mmoreka [IOK
https://m.edsoo.ru/7
f44516a

98

IToBTOpEHNME,
o0o01ieHue u
cucTemarusary
Ysl 3HaHHM.
I'paduueckoe
pelieHue
YpaBHEHUH U
UX CUCTEM

19.05

bubnuoreka [JOK
https://m.edsoo.ru/7
14452¢6

99

[ToBTOpEHME,
000011EHNE U
cHCTeMaTH3aIl
WSl 3HAaHUM.
Pemenue
YpPaBHEHUH U
HX CHCTEM

20.05

bubmuorexa [JOK
https://m.edsoo.ru/7
f44516a

10

[ToBTOpEHME,
000061IeHNE 1
cucTeMaTu3al
Ys 3HAHM.
Pemenne
ypaBHEHUH U
UX CUCTEM

25.05

but6mmoreka [{OK
https://m.edsoo.ru/7
14452¢6



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
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https://m.edsoo.ru/7f44516a
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IToBTOpEHME,
0000mmeHne u
10 CHCTeMaTH3all
) Ysl 3HAHUM. 1 0 0 26.05
Pemienune
YPaBHEHUU U
HX CUCTEM
OBIIEE
KOJIMYECTBO
YACOB IIO 110 6 28
I[TPO'PAMME

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM IPOTPAMMBI 9 KJIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS
NMPoOBepPsAEMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl OCHOBHOT'0 001IIero
pe3yJbTaTa o0pa3oBaHus
1 Yucna v BBIYUCICHUS
- CpaBHMBATh U YNOPSAJOUYMBATH PALIUOHATIBHBIE U UPPAIIUOHAIIbHbBIE
' qucia
BrinmonusaTe apudmMeTnyeckue 1eUCTBUS C palliOHATbHBIMH
1.2 YHUCJIAMH, COYETasi yCTHbIE U TUCbMEHHbIE TPUEMBI, BBITIOJIHSTH
BBIYUCJICHHS C HPPAIMOHATBHBIMH YHCTIAMU
13 Haxonuth 3HaueHUs cTeNeHeH C 1eNbIMU MTOKA3aTEIsIMU U KOPHEH,
' BBIYUCIISITH 3HAYEHUST YUCIIOBBIX BBIPAXKEHUN
14 OKpyriaTh JeHCTBUTENbHBIE YHCIIA, BBIOJIHATD IPUKUAKY
' pe3yJbTaTa BEIUUCICHUN, OLICHKY YUCIOBBIX BbIpAKEHUH
2 VYpaBHEHUs U HEPABEHCTBA
Pemate nmuHeliHbIC 1 KBaIpaTHBIC YPAaBHEHUS, ypaBHEHUS,
2.1 CBOJAIIUECS K HUM, MPOCTEHIIINE TPOOHO-pallMOHANIbHbIE
ypaBHEHUS
55 Pemates cuctemsl IByX JTUHEUHBIX YPABHEHUH C AByMS
' MIEPEeMEHHBIMH U CUCTEMBI IBYX YPAaBHEHUH, B KOTOPHIX OJHO




YPaBHEHUE HE ABJISAETCS JIMHEHHBIM

23

Pemiate TekcTOBBIE 331a4K aIredpanuecKuM CrocoO0M ¢ MOMOILBIO
COCTABJICHUS YPABHEHMsI WA CUCTEMBI IBYX YPAaBHEHUH C IBYMsI

NEPECMECHHBIMU

24

IIpoBOAXTE NPOCTEMNILINE UCCIEAOBAHUS YPABHEHUN U CUCTEM
ypaBHEHHIA, B TOM YHUCIIE C TPUMEHEHHEM TpapruecKux
npeJcTaBiIeHu (HanpruMep, yCTaHABIMBATh, UMEET JIM YpaBHEHHE

nin CuCTeMa ypaBHeHI/Iﬁ peuicHusA, €CJIn UMECT, TO CKOJ'IBKO)

2.5

Penrtate mHenHLIe HCPaBCHCTBA, KBAAPATHBIC HCPABCHCTBA,
n300pakaTh pelieHrne HEPABEHCTB HAa YUCIIOBOU MPSIMOH,

3aIMUCBIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB

2.6

PemraTte cucTeMbl THHEHHBIX HEPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOYAIOMIKUEC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTb PCUICHUC
CHUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIMUCBbIBATh PCIICHUC C

IIOMOIIbIO CUMBOJIOB

2.7

Hcnons30BaTh HCEPABCHCTBA IIPpU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKIU

3.1

Pacrio3naBath QyHKIINHM H3yUeHHBIX BUIOB. [loKa3biBaTh
CXEMAaTHICCKHU PACIIOIOKEHNE Ha KOOPIUHATHOM TIIOCKOCTH
rpadukoB pyHkui Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCHMOCTH OT 3HA4eHMI KOA((HUIIMEHTOB, OMICHIBATH CBOMCTBA

byHKIUH

3.2

[Toka3pIBaTh CXeMaTHYECKH PACTIONIOKEHHE Ha KOOPMHATHOM
IUIOCKOCTH rpaukoB GyHKIMK BUuaa y = VX, y = |X| 1 ONIUCHIBATh

cBOicTBa (pyHKUIMI

33

CTpOI/ITB n 1/1306pa>1<aTL CXEMAaTU4YCCKHU Tpa(bI/IKI/I KBaApaTUYHBIX

(GyHKIMH, ONMCHIBAaTh CBOMCTBA KBAAPATHUHBIX (DYHKIHI 1O UX

rpadukam

34

Pacrnio3HaBaTh KBajipaTHYHYIO QYHKIHIO 110 (hopMyIie, IPUBOAUTH
IIpUMEpPHI KBaAPATUUHBIX QYHKIUN U3 peaTbHOU KU3HU, PUUKH,

reoMeTpUn

Apudmernueckast 1 reOMETpUUECKast IPOrpeccun




4.1

Pacrnio3naBath apupMeTHIecKyI0 ¥ T€OMETPUIECKYIO IPOTPECCUU

P pa3HBIX CIIOco0ax 3aJaHus

4.2

BBINONHATE BBIYMCICHUS C UCIIONB30BaHUEM (POPMYIT 71-TO WieHa
apu(pMeTHYeCKO U reoMeTpUUYECKOI MPOrpeccHii, CyMMbI IIEPBBIX

n 4JICHOB

4.3

H306pa>1<aTb YJICHBI ITOCJICA0BATCIIBHOCTHU TOYKaMH Ha

KOOPAMHATHOW ITIOCKOCTH

4.4

Pemiate 3aJa4u, CBA3aHHBIC C YMCJIOBBIMH ITOCJIICA0BATCIbHOCTAMU,
B TOM YMCJIC 3aJa4H U3 peaanOﬁ KU3HU (C HUCITIOJIB30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Yucna 1 BEIYUCIIEHUS

1.1

PaHI/IOHaJII)HI)IG qurciia, nppaluOHAJIbHBIC YK CJIa, KOHCYHBIC U

OeCKOHEYHbIE JCCATUYHBIC I[pO6I/I

MHokecTBO HeﬁCTBHTeHBHBIX YuCCll, HeﬁCTBHTeHBHBIC quciia Kak

OecKOHEeUHbIEe IeCATHUHBIE ApoOH. B3anMHO oHO3HAUHOE

h2 COOTBETCTBUE MEKJY MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U
KOOpJAMHAaTHOM npsiMoii. CpaBHEHHE AEMCTBUTEIbHBIX YNCEI
1.3 ApudmMernueckue I1eUCTBUS C ICHCTBUTEIHLHBIMH YHUCIAMU
W3mepenusi, mpubIvKeHusl, OIICHKU. Pa3Mepsl 00hEKTOB
OKpY2KaroIlero Mupa, JUIMTEIbHOCTb IIPOLECCOB B OKPYIKAIOILEM
1.4 mupe. [Ipubnnxénnoe 3HaueHUE BETUYHHBI, TOUHOCTh
npubnmxenns. OkpyrieHue uucen. [Ipukuaka n oueHka
pe3yJIbTaTOB BBIYMCIIEHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU IIEPEMEHHOU
59 JIunelinoe ypaBHenue. Pelienre ypaBHeHUN, CBOAAINXCS K
' JINHEVHBIM
53 KBagpatHoe ypaBHeHue. Pemenue ypaBHeHHN, CBOIANIUXCS K

KBaJApaTHbIM




bukBanpatHoe ypaBHeHue. [IpuMepsl penieHuss ypaBHEHUN TPEThen

24 1 4eTBEPTOMN CTENEHEH pa3ioKEeHNEM Ha MHOKUTEIH
2.5 Pemenue npoGHO-paniioHaNbHBIX ypaBHEHUI
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMU U €ro rpaduk
98 Pemenne cucreM IByX JINHEWHBIX YPABHEHHUU C IBYMs
' MePEeMEHHBIMU
20 Pemenue cuctem AByX ypaBHEHH, OTHO U3 KOTOPBIX JTUHEIHOE, a
' JIPYyroe — BTOpPOM CTEIEHU
510 I'paduueckas HHTEpIIPETALIUS CUCTEMBI YPaBHEHUH C ABYMS
' MepEeMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a71a4 alNTreOpandecKuM CIocoooM
2.12 | YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.14 | PemieHue cucTeM JMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
2.15 | KBagparHble HepaBeHCTBa
516 I'paduueckas HHTEpIIPETALIUS HEPABEHCTB U CUCTEM HEPABEHCTB C
' JBYMsI IEpEMEHHBIMU
3 OyHKINH
11 KBanpatuunas ¢pynkuus, e€ rpaduk u ceoiictsa. [lapaboina,
' KOOP/AMHATHI BEPIIMHBI 1apaboIbl, OCh CHMMETPUH NapaboJIbl
3.2 I'paduku pynkuumit y=kx, y=kx+b u ux cBoiicTBa
33 I'paduku pynkmuit y=k/x, y = x> u ux cBoiicTBa
34 I'paduku pynkmmii , 1 UX cBOMCTBA
4 YucaoBbIe IOCIEN0BATEILHOCTH
Ompenenenne u criocoObl 3aITaHUS YUCTOBBIX
4.1 IIOCJIEZI0BATEIBHOCTEN. 3ajaHKe [T0CIIEJ0BATEIbHOCTH
pexyppeHTHOI (hopMyIioii U POpMyJION n-ro YiieHa
42 Apudmernuaeckas nporpeccusi. QopmyIsl 7-TO YiIeHa
' apu(MeTHYeCcKoil Mporpeccuu, CyMMBI IIEPBBIX 7 YICHOB
43 I'eomeTrpuueckas nporpeccusi. opmybl #-ro uieHa
' reOMEeTPUUYECKOI MPOrpecCUr, CyMMBI IIEPBBIX 71 UIEHOB
4.4 N3o00paxeHne 4ieHOB apuMETHIECKON U TEOMETPHUSCKON




MPOTrPECCUN TOUKaMH Ha KOOPAUHATHOM IJIOCKOCTH. JIMHEMHBIN 1

BKCHOHCHHI/I&HBHHﬁ pocT

4.5

CIo)HbI€ TPOIEHTHI

MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NMpoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeAMETHBIM
pe3yJbTaTaM 0CBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa30BaHNsi HA OCHOBE
®IocC

YMeHnue onepupoBaTh NOHATUSAMU: MHOXKECTBO, TOJIMHO>KECTBO,
orepanuy HaJl MHOKECTBAaMU; YMEHUE ONepUPOBATh OHATUAMU:
rpad, cBs3HbIN rpad, AepeBo, LUK, IPUMEHATh UX MPHU PEIICHUH
3aJa4; yMEHHUE UCIIOIb30BaTh TpapruecKoe MpeCTaBIeHIE
MHOXECTB JJIsl OITMCaHUs PEaIbHBIX IPOLIECCOB U SBICHUH, IPH

peLIeHNH 3a]a4 U3 IPYTuX yueOHbIX PEAMETOB

YMeHue onepupoBaTh MOHATHIMU: ONPEJEICHUE, AKCUOMA,
Teopema, 10Ka3aTe/IbCTBO; YMEHHUE PAClIO3HaBaTh UICTUHHBIEC U
JIO’KHBIE BBICKA3bIBaHUS, IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEDBI,

CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAaHUHU

YMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE€ YHUCIIO0, IETUMOCTh HATYPAIbHBIX YHCEJI, TPU3HAKU
JEIIMMOCTH, 1[eJI0€ YHUCII0, MOJTYJIb YKCla, OOBIKHOBEHHAs APOOb 1
JecsaTHYHas ApoOb, CTAaHAAPTHBIN BU YUCIIA, PAIIMOHAIIEHOE YUCIIO,
UPpALMOHATIBHOE YHCII0, apu(METHUECKHUI KBaIpaTHBIA KOPEHb;
YMEHUE BBITIOJIHATH IEUCTBUS C UUCIIAaMU, CPABHUBATH U
YHOPSAOYMBATH YKCIIA, TPEJICTABIATH YMCIIa HA KOOPAHMHATHOM
NpsIMOi, OKPYTJIATh YKCIIA; YMEHHUE JI€NIaTh IPUKUJIKY U OLIEHKY

pe3ynbTara BEIYUCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETIEHD C IIEJIBIM IT0Ka3aTeleM,
apupMeTHYECKUIl KBaIpaTHBIH KOpEeHb, MHOTOUJIEH, ajredpandeckas
IpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeNeHu
Oo0JIbIIIe €IMHULIBL, YMEHUE BBITIOIHATH Pacy€Thl 10 popmMyiam,

npeoOpa30BaHUsI MEIbIX, JPOOHO-PAITMOHATBHBIX BEIPAKCHUH U




BBIpa)KeHI/Iﬁ C KOpHAMMH, PA3JI0KCHUC MHOIO4JICHA HA MHOKHUTCIINU, B
TOM 4YHCJIC C UCITIOJIB30BAaHHUEM (bOpMy.H Pa3HOCTH KBAAPAaTOB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMU: YHCIIOBOE PABEHCTBO, YPaBHEHHE
C OJIHOM MEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHO; YMEHUE pellaTh JUHEHHbIE U KBAJPAaTHbIE YPAaBHEHHU,
NPpOOHO-pALMOHAIbHbBIE YPABHEHHSI C OJHON MEPEMEHHOM, CUCTEMBI
JBYX JINHEWHBIX YPaBHEHUU, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JPOOHO-PALIMOHAIbHBIE HEPABEHCTBA C OJITHOM
IIEPEMEHHOM, B TOM YUCJIE NIPU PELIEHUH 3a/1a4 U3 IPYTUX
IIPEIMETOB U MIPAKTUYECKHUX 3a]a4; YMEHHUE UCIIONIb30BAaTh
KOOPJAMHATHYIO IIPSIMYIO U KOOPJUHATHYIO IUIOCKOCTh JUJIs

n300pakeHUsl pelIeHuid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUS, rpaduK GyHKIUY,
HyJH (QyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHHs, HANOOJbIIEE U HAMMEHbILIEE 3HAUCHUS
(GYyHKLNHU; yMEHHE ONIEPUPOBATh NOHATHAMMU: MIpsIMast
IPOTIOPIUOHATIBHOCTb, JIMHEHHAs (PYHKIHS, KBaIpaTUIHAS
dyHKLUsA, 0OpaTHas NPONOPLHUOHATIBHOCTD, Napaboa, runepooa;
yMEHHE CTPOUTh Tpaduku PyHKINH, UCTIONB30BATh TpaQuKu AJIs
OIIpEZEIICHUS] CBOMCTB MTPOLIECCOB U 3aBUCUMOCTEH, JUIsl PELICHHUS
3a/1a4 U3 IpYruxX y4eOHBIX MPEIMETOB U peaJbHON KU3HU; YMEHUE

BBIpAXATbh q)OpMy.]'IaMI/I 3aBUCUMOCTH MCKY BCIIMUNHaAMU

YMeHue onepupoBaTh NOHATHIMU: OCIEI0BATEIbHOCTb,
apupMeTHIECKasi U TEOMETPHUECKasi IPOTPECCUH; YMEHUE
UCII0JIb30BaTh CBOMCTBA MOCIIE10BATEIBHOCTEN, (POPMYIIBI CYMMBI U
o01Iero ujieHa Mpy pelieHn! 3a1a4, B TOM YUCIIE 33]a4 U3 IpYruX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemniath 3a/1a4i pa3HbIX TUIOB (B TOM YHUCJIE HA MPOIEHTHI,
JIOJIM ¥ YaCTH, ABIDKEHHE, pabOTy, IIEHy TOBApOB U CTOUMOCTh
MOKYTIOK U YCITYT, HaJIOTH, 331a4i U3 00J1acTU yIpaBICHU
JUYHBIMU M CEMEHHBIMU (PMHAHCAMU); YMEHUE COCTABIISAThH
BBIPA)KECHMSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO
3a/1a4M, UCCIIEI0BATh MOIYYEHHOE PEILIEHUE U OLICHUBATh

PaBa0NOI00HOCTD MMOJYYEHHBIX PE3yJIbTaTOB




YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE3OK,
npsiMasi, 1yd, JIOMaHas, yroijl, MHOrOyTrOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN U PABHOCTOPOHHUH TPEYTOJILHUKH,
IPSMOYTOJIbHBIM TPEYroJbHUK, MEIaHa, OUCCEKTpUCA U BbICOTA
TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK, TapaJlIeNIorpaMM, poMo,
IPSMOYTOJIBHUK, KBaJpaT, Tparelus; OKPY>KHOCTb, KpPYT,
KacaTeJbHast; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTYPaMHU;
YMEHHE peIaTh 3aJa4y, B TOM YHUCJIE U3 IOBCEIHEBHOM JKU3HH, Ha
HAXO0KJICHUE T€OMETPUYECKUX BEJIUYUH C IPUMEHEHUEM U3Yy4YECHHBIX

cBOMCTB (huryp u paxToB

10

YMeHue onepupoBaTh NOHATHAMU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; NMAaPaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX,
YTOJI MEXAY IPSIMbIMH, IEPIEHAUKYJIISP, HAKJIOHHAS, IPOEKLHUS,
nojo6ue puryp, HoJoOHbIE TPEYTOILHUKH, CHMMETPUS
OTHOCHUTEINIbHO TOYKH U MPSIMOIi; yMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETPHIO U ToZi00Ke (HUryp, napaiienbHOCTh U

MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSHUE, YOI
(BemmmuMHa yriia, CHHYC M KOCUHYC YIJla TPEYTOJIbHUKA), IJI0IIA]Ib;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B
OKpY’KaIOIIeM MUPE; YMEHHUE IPUMEHATh (POPMYJIIbI IEpUMETpa U
IUIOIIA/I MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U ILIOLIAIN
Kpyra, o0beMa npsMOYTOJIbHOTO Mapajulesenumnesia; yMeHue
IPUMEHATH IPU3HAKK PABEHCTBA TPEYTOJIBbHUKOB, TEOPEMY O CyMME
YIJIOB TpeyrojabHUKa, TeopeMy [Iudaropa, Tpuronomerpudeckne

COOTHOIICHUA NJIs1 BBIYMCIICHUA JJINH, paCCTOHHHfI, HJ'IOHI&)IGI\/'I

12

YMmenne n300paxarh IIOCKUE PUTYPBI M X KOMOMHAIUHY,
IPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB H JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS cCUCTEMa
KOOpAMHAT; KOOPJAUHATHI TOYKHU, BEKTOP, CYMMa BEKTOPOB,
IPOM3BEIECHUE BEKTOPA HAa YUCIIO, CKAISIPHOE IIPOU3BE/ICHUE
BEKTOPOB; YMEHHE HUCII0JIb30BATH BEKTOPBI U KOOPAUHATHI JUIsI

MMPEACTABJICHUA JaHHBIX U PEIICHUS 3a/a4, B TOM YHCJIC U3 APYTUX




Y4eOHBIX TIPEMETOB U PEATLHOM KUZHU

14

YMeHue onepupoBaTh NOHATHIMHU: CTOJIOUKOBBIE U KPYTOBBIE
JUarpaMMbl, TaOJIUIIBI, CpeiHee apudMeTHIecKoe, MeuaHa,
HanOoJIbIlIee M HAUMEHbIIIee 3HaYeHHUs, pa3Max YHCIOBOTO Habopa;
yMEHHE U3BJIEKaTh, HHTEPIIPETHPOBATH U MPEOOPa30BHIBATH
UH(POPMALIUIO, IPEICTABICHHYIO B TaOJIHMIIaX U HA JUarpaMMax,
OTpPaXKAIOLIYIO CBOMCTBA U XapaKTEPUCTUKHU PEATbHBIX ITPOLIECCOB U
SIBJICHHI{; YMEHUE PAcIO3HABATh U3MEHUYHBbIC BETMUNHBI B

OKpY’KalolleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CITyYalHbIN OMBIT (CIIy4aiHbII
9KCHEPUMEHT), 3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN NCXO/T)
CITy4alHOTO OTIBITA, CIIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHUE HaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITUIN B OIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHE PEIlaTh
3aJa4u METO/I0M OpraHU30BaHHOIO Iepedopa U ¢ UCTIOIb30BaHUEM
IpaBUJia YMHOKEHHSI; YMEHUE OLIEHUBATh BEPOSTHOCTU PEATIbHBIX
COOBITHUI U SBICHUH, TOHUMATh POJIb MPAKTUUECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYKAIOLIEM MHUPE U B JKU3HH;
3HAKOMCTBO C ITOHSITHEM HE3aBHCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMenne BRIOUpaTh MOAXOISAIINN H3YYSHHBI METO IS PEIICHHUS
3a/1a4M, IPUBOIUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MaTEMAaTHKHU
B UCKYCCTBE, OIIMCBIBATH OT/EJIbHBIE BBIJAIOLINECS PE3YJIbTATHI,
IIOJIYYEHHBIE B XO/I€ Pa3BUTUS MAaTEMAaTUKHU KaK HAYKH, IPUBOJIUTH
IIPUMEPBI MATEMAaTHUYECKUX OTKPBITHM U UX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUH

HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D I1O

MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucina 1 BEIYUCIIEHUS




1.1

Harypanbnsle u nensie yncna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIT

OOBIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I, IMPOLICHTHI, OECKOHEUHBIE

12 MEPUOANYECKHE IPOOH
3 PanmonanpHeie yncna. ApudmMeTndeckue onepamuu ¢
' palMOHAIBHBIMU YUCIaMHU
14 JerictBuTenbHbIe yncia. ApudMeTUIECKHE ONepaIuu ¢
. JIEMCTBUTEIbHBIMU YUCIIAMH
s [TpuOxkE€HHBIE BHIYMCIECHUS, IPAaBUiIa OKPYTJICHUS, TPUKHUIKA U
. OIICHKA pe3yJibTaTa BbIUMCICHHIA
2 AnreGpanyeckre BbIpaXeHHs
2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
55 Crernens ¢ 1enbsiM nokasaresiaeM. CTeneHb ¢ palliOHaIbHBIM
' nokazareneM. CBOWCTBA CTENEHU
2.3 MHorouieHsl
24 Anrebpanueckas qpoob
55 Apudmernueckuii KOpeHb HaTypaJbHON cTeneHu. JledcTBus ¢
' apru(METHUECKUMH KOPHIMHU HATypaIbHOMN CTETIEHN
3 VYpaBHEHUs U HEPABEHCTBA
31 Llensie u qpoOHO-panoHaIbHbIC YpaBHEHU. CUCTEMBI U
. COBOKYITHOCTH ypaBHEHUM
35 [enbie 1 npoOHO-panOHaNbHBIE HEpaBeHCTBA. CHCTEMBI U
. COBOKYITHOCTH HEPABEHCTB
33 Pemienne TeKCTOBBIX 337124
4 UucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHM ITOCIEN0BATEIHLHOCTEHN
42 ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmyna
. CJIOHBIX MPOLIEHTOB
5 OyHKIMU
OyHk1us, criocoos! 3ananus GyHkuuu. I'padux Gynkuu. Odmacts
5.1. oTpesieNIieHUs] 1 MHOXKECTBO 3HaueHU Qpynkuuu. Hymu QyHKImm.

[IpomexyTKu 3HaKONMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH




¢ynkunu. MakcumMyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiiee u

HauMEeHbIllee 3HaYeHHE (PYHKIUU HA IPOMEXYTKE

6 Koopaunats! Ha NpsIMOi 1 TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojapHuKu

7.4 OKpY>XKHOCTb M KpyT

7.5 N3mepenune reoMeTpu4ecKux BEINYUH
7 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHocTh

8.3 KomMOunaropuka

8.4 MHoxecTBa

8.5 I'pads

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

Anrebpa, 9 kiracc/KO.M. Maxkapsrues., H.I'. Menntok. u apyrue,

Axkunonepnoe obmectBo «MznarensctBo «IIpocsemenne»,2025 roz. ba3oBelii ypoBeHb.

METOANYECKHE MATEPHUAJIBI VIS YYUTEJIA

9 kJ1acc

1. TkaueBa. Temaruueckue TecThl. 9 kinacc, [Ipocemnienue, 2014 r.



2. Anre6pa. Temaruueckue Tectol. 9 knacc. OI'D (x yu. Konsruna FO.M., Tkauea M.B. -
M.: Ilpocsemienue, 2014 r.)

3. Komsirun FO.M., Anrebpa. 9 k1. MeTonuueckne peKOMEH/IaIHH.
4. I'ma3koB }0.A. Tectsl o anredpe. 9 k1. — M.: Dk3amen,2013

5. I'mazkoB 10.A. CaMocTosITeNbHBIC U KOHTPOJIbHBIE PaOOTHI 1Mo anredpe. 9 k1. — M.
Oxk3amen,2016 r.

6. Anreopa. 9 xi1. KUM — M.: BAKO,2023 1.

7. 0I'D 2024. Matematuka. 9 ki1. Tunos. tect. 3anganus. Amenko U.B. u ap. M.:
Mmuemo3suna, 2024 r.
8. OTkprITHIN 6ank OI'D, MPOTOTHUIIHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Anrebpa 7-9, Beimyck 2. — JUCK
2. http://www.rusedu.ru/
3. http://www.uroki.net/karta.htm

4. MartemaTuka npaktukyM (cepus «1C: mkonay
5. Pemenue 3aau (CoBpeMEHHBIN yU€OHO-METOANUECKUIM KOMILIEKC)

6. AnreGpandeckue 3afauu ¢ napamerpami (cepus «1C:mkomna).

TexHnyeckue cpecTBA 00yUeHHUsI: MPOEKTOP, IKPAH, KOMIIBIOTEP.
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