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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOLIETrO
o0pa3zoBaHusi: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO -
Hay4yHOro, TaK M TYMaHUTAPHOIO IMKJIOB, €€ OCBOGHHME HEOOXOOUMO IS
IPOAOHKEHUST 00pa30BaHMs U B MOBCEAHEBHOM XU3HU. Pa3zBuTre y o0ydarommxcs
Hay4YHBIX TMPEACTABICHUI O MPOUCXOXKIEHUU M CYIIHOCTH ainredpandyecKux
abcTpakiuii, crocode OTpaKEHUsT MATEMATUIECKON HAYKOH SIBJICHUI U MPOIIECCOB
B NIpUpOJIe U OOUIECTBE, POJIM MaTEeMaTHYECKOr0 MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOUMBIX JUIsl aIalTallud B COBPEMEHHOM IIU(DPOBOM
obmiectBe. M3ydenue anreOppl oOecredrBaeT pa3BUTHE YMEHHsI HaOIONaTh,
CpaBHUBATb, HAaXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dopmynupoBaTh yrBepkaeHUsA. OCBOCHHE Kypca alnreOpbl 00eCIIeunBaeT Pa3BUTHE
JIOTUYECKOTO MBIIUICHUST O00Yy4aroUuuXxcsi: OHM MCHOJB3YIOT JI€TyKTUBHBIE W
WHIYKTUBHBIE PACCYXACHUS, 0000IIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHUE U
anajoruto. OOyueHuwe  anrebOpe  MpearnojaraetT  3HAYUTEIbHBIA  00BEM
CaMOCTOATENIbHOW JIEATENIbHOCTH O0YyYarolMXCs, MOITOMY CaMOCTOSITEJIbHOE
pelIeHHE 3a/1a4 SBJISIETCS pealn3alnuen 1esATeIbHOCTHOIO MPUHIUIIA O0yUYEeHHUS.

B pamkax mporpammbl yueOHOro kypca «Anredpa» i OCHOBHOI'O OOILEro
o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIbHO-METOANYECKUE JIMHUHU:
«Yucna u BBIYUCIHEHUSN», «ANTeOpanyeckue BBbIPAKEHUSN», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuun». Kaxnmas U3 3TUX CcoaepiKaTeabHO-METOINYECKHX
JIMHUM Pa3BUBACTCs HA NMPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIECUCTBYs C
ApYrMMU €ero JuHUsMH. B xome wu3ydeHuss ydeOHOro Kypca oOOy4arouIumcst
NPUXOOUTCSA JIOTUYECKH PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHbIN
sa3bIK. B cBsi3M ¢ 3TUM B mporpammy y4eOHOro kKypca «Ainredpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYeCKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJCHUIO O0yYaIOIUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMarhdeckoro s3bika. ColepikaTenbHOW U
CTPYKTYpHOH OCOOEHHOCTBbIO YueOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XAPAKTED.

Conepxanne nuHMM «Yucna W BBIYUCICHHUS» CIYKUT OCHOBOM IS
JaJIbHEHIIET0 W3yYeHHMs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOY4arOIIKXCS
JIOTMYECKOT0 MBIIICHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
*KW3HU. PazBuTHE MOHSATHUS O YKMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs
CBS3aHO C palMOHAJIbHBIMM W HWPPALMOHAIBHBIMU YHCIaMHU, (POPMHUpPOBAHUEM



MPEICTABICHUA O JEUCTBUTEIHLHOM YHCJE. 3aBEpIICHHE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Coneprkanue AByX aqreOpandeckux JIMHUN — «ANTreOpanyecKue BbIpaKCHUSD)
U «YpaBHEHUS U HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO Y OO YUAIOITUXCS
MaTeMaTUYeCKOro amnmnapara, HeoOXOAMMOIo Uil pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTHKO-OPMEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUs Y4YeOHbIH Marepuaj TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHU. Anredpa IeMOHCTpUPYET 3HAUEHHE MAaTEMaTHKU Kak
S3bIKA JIUISI TIOCTPOCHHMSI MaTeMaTUYeCKUX MOJENCH, OMUCAHWs TPOIECCOB H
SBJICHUNM peanpbHOro Mupa. B 3amaunm o0ydeHuss anreOpe BXOIAT TaKxKe
JaJIbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO MBIIIJIEHHUS, HEOO0XOAMMOIo, B
YaCTHOCTH, JJIsi OCBOGHHMS Kypca HHPOpPMATHKH, W OBJAJEHUE HaBbIKaMU
JIeNyKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue cCUMBOIBHBIX (pOpM crocoOCTBYeET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MaTeMaTHUYECKOMY TBOPUYECTBY.

Conepxkanue QpyHKIMOHAIBHO-TPApUUECKON TUHUHU HAIEICHO Ha MOTyYeHHUEe
O0y4aroMMUCs 3HaHUM 0 (PYHKIUSAX KaK Ba)KHEHIIEW MaTeMaTHYeCKOM MOJenu
IUIs ONIMCAHUS U UCCIIE0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B MPUPOAE
n obuiectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO Yy O0yYarOIUXCs
YMEHUS UCIIOJIb30BaTh Pa3iMyYHbIe BBIPA3UTENbHbBIE CPEICTBA A3bIKa MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, Trpaduueckne, BHOCHUT BKJIal B (POpPMHpPOBAHHE
IPEJCTABJICHUI O POJIM MaTEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYPHL.

CornmacHo ywyeOHOMY IIlaHy B 7-9 kjaccaX u3y4aercs Yy4deOHbIH Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CICAYIOUIME OCHOBHBIC Pa3eNibl COACPIKAHMS:
«Yucna ¥ BBIYUCICHUSA», «AnreOpandeckue BbIpaXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIHW.

Ha usyuenne yuebHOrO Kypca «Anredpa» B 9 kmacce orBoautcs — 102 yaca
(3 yaca B HezeIO).



COILEPKAHUE OBYUEHUSA
9 KVIACC

Yucaa 1 BBIYMCICHUSA

PaunonanbHble 4mcla, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JeCITUYHBIC ApoOu. MHOXKECTBO IEWCTBUTENBHBIX YHCEII, IEUCTBUTEIbLHBIE YHCIa
KaKk OECKOHEYHBbIE JeCSITUYHbIE NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOW MPSAMOIL.

CpaBHeHUE JEHCTBUTENBHBIX 4YHWCEN, apuMeTHdyecKue JeHCTBUA C
JNEUCTBUTEIIbHBIMU YHUCIIAMMU.

Pasmepbl 00BEKTOB OKpYXAIOMIEr0 MHpPA, UIUTEILHOCTh TIPOIECCOB B
OKPYKaroIIeEM MUpE.

[TpubnmxEHHOE 3HAUeHHE BETUYMHBI, TOUHOCTh NpUOIKeHus. OKpyrieHue
yucell. [Ipukuika u oueHkKa pe3yabTaToB BEIYMCICHHM.

YpaBHeHus] 1 HEPABEHCTBA

JIunerinoe ypaBHeHue. Pemenue ypaBHEHUN, CBOAAIINAXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHUMH, CBOIAIINXCA K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMepsl pelieHuss ypaBHEHUNW TPETbEU U 4ETBEPTOM
CTEIICHEN Pa3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenue npoOHO-paniioHaNbHBIX YypaBHEHUN. PelieHune TEKCTOBBIX 3a7ad
anreOpandeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero rpaduk. Pemenune cucrem nByX
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. Penenue cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JIMHEHOE, a Jpyroe — BTOpPOM creneHu. ['paduueckas
VHTEPIPETALMS CUCTEMbI YPABHEHHUM C JBYMSI IIEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOOoM.

UYucnoBsle HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne JMHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHOU. PelieHune cucrem
JUHEHWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEprpeTansi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

DyHKUIMHA

KBanpatuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPILKHBI Tapa0doJIbl, OCb CHMMETPUHU MapadOoJIbL.

I'paduxu dyrkimit: y =kx, y=kx + b, y=k/x, y = x3, y=Vx, y = |x| , n ux
CBOMCTBA.

Yucsi0BbIe OCTEA0BATEIbHOCTH M NIPOrPecCuU

[loHsATHE YHCIIOBOM MOCIENOBATENBHOCTH. 3aJaHUE TOCIEI0BATEIbHOCTH
PEKYppEeHTHOU (opMynon U HopMysIoii n-ro YieHa.



Apudmernueckas u reoMmerpuueckas mnporpeccud. opMmynbl n-ro uiaeHa
apu(MeTHYECKON U TEOMETPUYECKON MPOrpecCuil, CyMMBbI IIEPBBIX /1UJIEHOB.

N300paxkenue 4ieHOB apu(PMETHUECKOW M TE€OMETPUYECKOW IMPOrpeccHid
TOYKaMHM Ha KOOPIWHATHOW IUIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAIBHBIM POCT.
CoxHbI€ TPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOrpaMMbl  y4eOHOro Kypca
«Anrebpay» XapaKTepu3yIOTCS:

1) mnatpuorH4ecKkoe BOCIUTAHHUE:

MPOSIBJICHUEM HMHTEpECa K TMPOHUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTeMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATHYECKOM MIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpax/aaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHHEM O MAaTeMAaTHUYeCKHUX OCHOBaX (DYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SABJICHHI, MPOLENYp I'PaKJAHCKOro OOIIecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM [OCTUKEHUU HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJILHO-3TUYECKUX MPUHITUTIOB B JIEATEILHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUUYECKUX 3a7ad
MaTeMaTU4YEeCKOM HaIMpaBJIE€HHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTUYE€CKOTO
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKM3HM JJIsl YCIENMHOM mpodeccruoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBUAYAILHON TPACKTOpUH 0Opa30BaHUS M KU3HEHHBIX TUTAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTN4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K JMOIHMOHAJIBPHOMY ¥ 3CTETUYECKOMY  BOCIPHAITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jau, PEHICHUH, pacCyKJIECHUW, YMEHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHMS:

OpUEHTAIIMENl B JICATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOIbI U
oOIecTBa, MOHUMAaHWEM MaTEMaTUYECKOM Haykh Kak c@epbl YeIoBeueCKou
NEeSATeNIbHOCTH, JTaNoB €€ pa3BUTUS M 3HAUMMOCTH ISl Pa3BUTUS ITUBUIU3AINU,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW M MAaTEMAaTHYECKON KYyJIbTYpPOil KaK CPeICTBOM
MO3HAHWS MHpaA, OBJAJACHUEM MPOCTEHUIIMMH HaBBIKAMU HCCIEI0BATEILCKOM
NEeATENbHOCTH;



6) ¢usuyeckoe BocnHMTAaHHME, (opMHUPOBAHUE KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOI0 0JIAT OIOJIYUMSL:

TOTOBHOCTBIO TPUMEHATh MaTEMaTH4YECKHWE 3HAHUS B HMHTEpPEcax CBOETO
3I0POBbs, BEACHHUS  3J0pOBOrO0  o0Opa3a  KU3HU  (370pOBOE  MHUTAaHUE,
cOQTAaHCUPOBAHHBIM PEXKUM 3aHATAM M OTAbIXa, peryiaspHas ¢Gu3ndeckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBBIKA peQIEKCUM, TPU3HAHHEM CBOETO
mpaBa Ha OIMIMOKY M TAKOT0 K€ MpaBa APyroro 4eioBeKa;

7) 3K0JIOTMYECKOE BOCIIUTAHME:

OpUEHTALMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUMW Uil peIIeHUs 3a1a4
B 00JaCTH COXPAHHOCTH OKPY’KAIOMIeH Cpeapl, IUTAHUPOBAHUS TOCTYNKOB U
OIIEHKM HMX BO3MOXKHBIX MOCJIECICTBUN JJIsl OKPYXKAIOUIEH CpeAbl, OCO3HAHUEM
I00aIbHOTO XapaKTepa SKOJOTUUECKUX IPoOJIeM U MyTel WX peIIeHus;

8) aganTaumusa K U3MEHSIOIMMCH YCJIOBUSAM COLUHAILHOW M NPHUPOIHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOE€H KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCJIC
YMEHUE YUHUTBhCA Yy APYrUX JIOAeH, mpuoOpeTrarb B COBMECTHOM JIESITCIBHOCTH
HOBBI€ 3HAHUS, HABBIKU U KOMITETCHIIUH U3 OIBITA IPYTHX;

HEOOXOAUMOCTEIO B (OPMUPOBAaHMU HOBBIX 3HAHUM, B TOM YHCIIC
dbopMyIMpoBaTh UAECH, IOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBIICHUSIX, B TOM UHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaTh JACHUIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIMUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAaEeMblIe pelleHruss U JehcTBUs, (OpPMYJIUPOBaThH W OICHUBATH PUCKU U
MOCIICAICTBUS, OPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3naBareIbHbBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Joruueckue AeMcTBUSA:

e BBIIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY TMOHATHIMH, (HOPMYIHPOBATH
ONpe/eNIeHUs]  TMOHSATUW, YCTaHABJIMBATh  CYIIECTBEHHBIH  MpU3HAK
KJaccu(uKaIMy, OCHOBaHUS i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPUHUMATH, (QOpMynUpPOBaTH MW  MPEOOPA3OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATE/IbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHEIE;



BBISIBIATH ~ MaTe€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX M YTBEPKICHUSX,
npeqiaraTb ~ KpUTEpUU s BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTHUBOPEUHIA;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIIOUEHUH 110 aHAJIOTUU;

pa3bupaTh IO0Ka3aTeNbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (MIpsIMbIe U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (PaKToB, BBICTPaWBaTh AapPryMEHTAIMIO, MPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelIeHHs y4eOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElIeHUs, BbHIOMpaTh HaubOoyee NOAXONAIIUNA C Y4ETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/bCKue 1eCTBHUA:

MCIIOJIb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUHUE, MPOOJIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh [0 CAMOCTOSITEIBHO COCTaBIICHHOMY IUUIaHY HECIIOXKHBII
AKCIIEPUMEHT,  HEOONBIIOE  HKCCIENOBAaHHE 1O  YCTAHOBJIECHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEX]1y COOO0M;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yJIbTaTam
MPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUSI, OIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BBIBOJOB U 0000IICHUII;

MIPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE IIpoliecca, a TAKKE BBbIJIBUTATh
MIPENNOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(MOpPMAIUU, TaHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh WU HWHTEPIPETUPOBATH
MH(OPMAIUIO PA3IMYHBIX BUIOB U (POPM IPEICTABICHUS;

BbIOMpaTh (opMy TMpeAcCTaBleHUs HHGOpMalUd U WIUIIOCTPUPOBATH
pelaeMble 3a7adyd CXeMaMu, JAuarpaMMaMiy, WHOW Tpaukoil U UX
KOMOMHAILIUAMU;

OLICHMBaTh HAAEKHOCTh WHGOOpPMALMK 1O KPUTEPHUSM, MNPEII0KEHHBIM
YUUTENIEM WK CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBUA:



BOCIIpUHUMATh M  (HOPMYTUPOBAaTh CYXKJACHHUA B COOTBETCTBHH C
YCIOBUSIMHU U TENISIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATD MOJIYYE€HHBIN Pe3yIbTaT;

B XOJI€ OOCYXIEHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
poOJIeMBI, peraeMoil 3a7auu, BEICKAa3bIBaTh UICH, HAIIETICHHBIC HA MTOMCK
peIlIeHUs, COMOCTaBIATh CBOM CYXICHHS C CYKICHHSIMHU JPYTHX
YYaCTHUKOB JAHajiora, OOHapyKHUBaTh paziIMuMe U CXOJCTBO MO3ULHUHU, B
KOppEeKTHOH popme hopMymHpoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHUS;
OPEICTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJaud,  SKCIIEPUMEHTA,
UCCIIE/IOBAHUs,  MPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmat
BBICTYIUJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMU U OCOOEHHOCTEN ayJUTOpUH;
NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM pPaOOThl MpU pEHIeHUH Y4EeOHBIX MAaTeMaTHYEeCKUX
3ajad4;

MPUHUMATH 1€Ib COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aIUIO
COBMECTHOW paboOThl, paclpenessiTb BHUIbI padoOT, JOroBapuBaThCH,
o0CcyXaaTh MPOIECC U pe3ysibTaT padoThl, 00001IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCYXaeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JApPYrH€), BBIIOJHATH CBOIO YaCTh
paboTHl U KOOPAMHUPOBATH CBOW JEHCTBHS C APYTUMHU WICHAMHU KOMaH/bI,
OLIEHWBATh KadyeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTECPHUSIM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

PerynsiTuBHbIC YHHBepcaibHbIe YueOHbIe 1eliCTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITH IUJIAH, JIFOPUTM PEIICHUs 3a/layu (WM €ro
4acTh), BBIOUpATh CIOCOO pEHIeHHs ¢ Y4ETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ yU€TOM HOBOM MHGOPMAITUH.

CaMOKOHTp 0J/1b, 3MOHI/IOHaJIBHLIﬁ HHTCIJICKT:

BJIAJCTh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJIA IIporecca |
pe3ysbTara peuieH!us MaTeEMaTUIECKOM 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAWJIEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHUE PE3YyJIbTaTa ACATEILHOCTH IMOCTABJICHHOW LEJIN
U YCJIOBHSIM, OOBSICHATh TIPUUYMHBI JOCTHKEHUS WM HEJOCTHXKECHUS 11ETIH,
HaxOJIUTh OIIUOKY, TaBaTh OLICHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATBI

K xoHiy oOydeHus B 9 kjacce oOOydarOIIMIICS TOJIYYHUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUS

CpaBHUBATh U yNOPAIOYMUBATH PALMOHATILHBIE U UPPALIMOHAJIBHBIE YUCIIA.

Boimonuare  apudmeTndeckue JACUCTBUS C PAlMOHAIBHBIMU  YHUCIIAMH,
coueTass YCTHbIE W INHUCbMEHHbIE MNPHUEMBI, BBINOJHATh BBIYHCICHUS C
UPpaMOHATILHBIMU YHUCIIAMH.

Haxonute 3HaueHUA CTENEHEWM C 1EJbIMHA IIOKa3aTEeIsIMH U KOPHEH,
BBIYMCIISTh 3HAUEHUSI YACIOBBIX BBIPAXKEHHUI.

OKpyrnatTh JEWCTBUTENbHBIE 4YHCIA, BBINOIHATh NPUKUIAKY pe3yibTaTa
BBIYMCIICHUM, OLICHKY YMCIOBBIX BBIPAXKEHUM.

YpaBHeHus1 1 HEPaABEHCTBA

Pemate nuHENHBICE W KBAAPATHBIE YPABHEHUWS, YPAaBHCHWS, CBOASIIMAECS K
HUM, TIPOCTEHIINEe TPOOHO-pAIIMOHATIbHBIE YPaBHEHUS.

Pemate cucreMsl BYX JMHEWHBIX YPABHEHHH C JBYMsI IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEHHBIM.

Pemates TekcTOBBIE 3ajauM anreOpanvyeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHHUS UM CUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUILINE MCCIIENOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpauuecKux mpeacTaBieHui (ycTaHABIUBATh, UMEET
JM ypaBHEHUE WM CUCTEMa YPAaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pematy nuHeWHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBa, HM300pa)kaTh
pELICHUE HEPABEHCTB HA YMCIOBOW MPSIMOW, 3alKCBHIBATH PEIICHHUE C MOMOILIBIO
CUMBOJIOB.

Pematp  cHCTEMBI  JMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOEC HEPABEHCTBO, U300paXkaTh PELICHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCBIBATH PEIICHHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBath (yHKIMU M3y4eHHBIX BUIOB. I[loka3piBaTh CcXeMaTHYECKU

pacrnoJIOKeHHE Ha KOOPJIAMHATHOM MIIOCKOCTH rpadukoB (GyHKUMH BuAa: y = kx, y
=kx+b y=kix,y=ax2 +bx+c, y=x3y= Vx, y = |x|, B 3aBucHMMOCTH OT
3HaYE€HUU KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIUM.

Ctpouth M m300pakaTh CXeMaTHYECKH TpadUKH KBaAPATUIHBIX (YHKITUH,
OIMKMCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKITHH 10 UX TpaduKam.



Pacno3naBath KBagpaTudHylo GYHKIHUIO 10 (opMylie, TPUBOAUTH MTPUMEPHI
KBaIpaTUYHBIX (QYHKUIUNA U3 peaTbHOU KU3HU, (PU3UKHU, TEOMETPHH.

YucJioBbIe OCTEA0BATEbHOCTH M NIPOrPecCuu

PacriozHaBath apuMeTHUecKyl0 U TEOMETPHUYECKYI0 MpPOTrpeccuu MpH
pa3HBIX crioco0ax 3a/1aHusl.

BbIMONHATh  BBIYMCIEHHUS C€ HCHOJb30BaHWEM (OpMYd N-ro 4JjeHa
apuPMETHUECKON U TeOMETPUYECKON MPOrPECCUii, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTe uJieHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMH IOCIENOBATEIBHOCTSIMH, B TOM
YHCIIe 33/1a4U U3 PeaIbHOM JKU3HHU (C UCIIOJIb30BAaHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
9 A KIIACC

KosuvecTBo yacoB
HaunmeHnoBaHue pa3iesioB H TeM yieKTPOHHbIE (LU POBbLIE)
Ne n/m KonTpoibHubIe
NMpoOrpaMMmbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThbI
| Uucna v BeraucieHus. [[eficTBUTEIbHBIC 2 but6moreka [JOK
qucia https://m.edsoo.ru/7f419d08
bubmoreka [IOK
16 1
2 Gyt https://m.edsoo.ru/7f419d08
3 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 13 bubmotexa [JOK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
4 VpaBHeHus: u HepaBeHCTBa. CUCTEMBI 10 bu6moteka [IOK
YpaBHEHHUI https://m.edsoo.ru/7f419d08
bub6morexa IIOK
5 VY .H 13 1
paBHEeHUA U HepaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bubmorexa [IOK
6 4 16
HETOBBIE HOCICAOBATELHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIUS 71 | bubmorexa [IOK
3HAHHI https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3




IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoassnse | IpaxTiriecxue f/[[3y‘leHI/lﬁ :)16[()bal;onaTeﬂbele
padoThI padoThI pecypent
PanmmonanpHbIe yncla,
1 MppalOHaIbHbIE YUCIA, KOHEUHbIE U 1
OeCKOHEYHbIE IeCATUIHBIE IPOOH
MHOX€eCTBO JIeliCTBUTEIIHHBIX YHCEIT,
2 JNEUCTBUTENLHEIEC YHUCIIa KaK 1
OCECKOHEUHBIE ICCATUIHBIC TPOOH
B3auMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEX/1y MHOXKECTBOM 1€ CTBUTEJIbHBIX |
YU CEeJl U MHOXKECTBOM TOYEK
KOOPIMHATHOM MPSMOKN
CpaBHeHUE JEUCTBUTEIBHBIX YUCET,
4 apudmeTHIecKue ACHCTBUS C 1
JIEICTBUTEIbHBIMH YK CIIAMU
5 [TpubnuxEnHOE 3HAYEHNE BETNIUHBI, |
TOYHOCTB PUOJINKEHUS
OkpyrieHue yucen 1
OkpyriieHne yncen 1
BxomHas KoHTposibHAs paboTa 1 1
9 [Ipukuaka v OLEHKa Pe3yIbTaTOB |
BBIUMCIICHUAMN
10 Jlunelinoe ypaBHeHue. Pemienne 1 bubmmorex [IOK




YPaBHEHHM, CBOASAIIMXCS K TMHEHHBIM

https://m.edsoo.ru/7f43bf66

Jluneitnoe ypaBHeHnue. Penienne

11
YPaBHEHHM, CBOASAIIMXCSA K TMHEHHBIM
KBanpatHoe ypaBHeHue. Pemienue
12 a]flfeHI/Iﬁ c}l;IZ) SIIUXCS K bubmioreia LIOK
P ’ A https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanpatHoe ypaBHeHue. Pemenue
N but6moreka [JOK
13 YpPaBHEHHM, CBOASIIUXCS K
https://m.edsoo.ru/7f43¢c542
KBaJPaTHbIM
bu6moreka IIOK
14 buxBanpaTHble ypaBHEHUS
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUS bubmiorexa LIOK
AP P https://m.edsoo.ny/7f43¢3d0
[Tpumeps! penieHus: ypaBHEHUH
16 TPETbEW U YETBEPTON CTENEHEN
pa3noXKeHUEeM Ha MHOXHUTEIH
[Ipumeps! penieHnst ypaBHEHAN
17 TPETbEU U YETBEPTOU CTENEHEU
pa3yioKEHUEM Ha MHOXKHUTEIN
13 Pemenne npoOHO-palinoHaNbHBIX bubmuotexa IIOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-panimoHaIBHBIX bu6motexa [IOK
YpaBHEHHUI https://m.edsoo.ru/7f43c9b6
20 Peuienne TekcTOBBIX 3a/1a4
anredpanvyeckKuM MeTOI0M
)1 Pelienne TekCTOBBIX 3a1a4
anredpanveckKuM METOIOM
22 Pemenne TekcTOBBIX 3a1a4




anredpanveckuM METOI0M

YpaBHeHue ¢ ABYMsI IEPEMEHHBIMU U

23
ero rpagukom
24 YpaBHeHUE ¢ ABYMSI IEPEMEHHBIMU U bubmmorexa [{OK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHME ¢ ABYMS TEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema nByX JTMHEHHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU U €€ pelIeHne
7 Cucrema AByX JIMHEWHBIX YpaBHEHU
C IByMsI IEPEMEHHBIMU U €€ pelleHue
)3 Cucrema AByX JIMHEHWHBIX YPABHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelIeHne
29 Cucrema AByX JTUHEWHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ pelIeHne
Pemienue cucteM JByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX JINHEHHOE, a Ipyroe bromorexa [TOK
. https://m.edsoo.ru/7f43d23a
— BTOpOI1 CTeNeHn
Pemenue cucteM OByX ypaBHEHUH,
31 OJIHO U3 KOTOPBIX JINHEHHOE, a IPyroe Bromorexa [IOK
. https:/m.edsoo.ru/7f43d55a
— BTOpOM CTENeHn
Pemienue cucteM JByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEWHOE, a IPYroe
— BTOpOM CTEIICHU
Pemenue cuctem qByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEUHOE, a IPyroe
— BTOPOM CTENEHHU
34 I'paduueckast uHTEpHIpeTaUI




CUCTEMBI YPaBHEHUH C ABYMS
[IePEMEHHBIMU

Perrenre TeKCTOBBIX 3a0a4

35
anredpanveckuM CrocoooM
36 Pemenne TekcToOBBIX 3a11a4
anred panvdeckuM CriocooomM
37 Pemenue TekcToBbIX 3a1a4
anreOpanveckuM crocoooM
13 UucrnoBble HEPAaBEHCTBA U HX
CBOICTBA
39 HucnoBbie HEPABEHCTBA U UX bu6motexa [IOK
CBOMCTBa https://m.edsoo.ru/7f43adS5a
40 JIuHelinble HEPaBEHCTBA C OHOU bubmmorexa [{OK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuneiiHble HEepaBeHCTBA C OJHOU bu6morexa [IOK
MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JIunelinble HEpaBEHCTBA C OHOU bubmmoreka [JOK
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEHHBIX HEPABEHCTB C
OJITHOM NEPEMEHHON U UX pEeILIECHUe
44 CucreMbl TMHEUHBIX HEPABEHCTB C
OJITHOM MEPEMEHHON U UX pELICHUE
45 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOMN U UX peIIEeHUE
46 KontposnbsHas pabota 3a nepsoe bu6muorexa [IOK
MOJYTOJIAE https://m.edsoo.ru/7f43b098
47 KBagpatHbie HepaBeHCTBA U HX bubmorexa [IOK

penieHue

https://m.edsoo.ru/7f43b21e




KBaI[paTHI)Ie HCPaBCHCTBA U UX

bu6moreka IIOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBEHCTBA U UX
pelieHue
50 KBagpatHbie HepaBeHCTBA U HX
pelieHne
['paduueckast uHTEpHIpeTAIUSI BuGmorexa LIOK
51 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JIBYMs1 IE€pEMEHHBIMU
I'paduueckast uHTEpHpeTaUsL
52 HEpaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI [TIEPEMEHHBIMU
53 KBanpartnunas GpyHkmus, ee rpaduk u
CBOIiCTBa
54 KBanpatnunas pyHkuus, e€ rpadpuk u bu6moreka [IOK
CBOMCTBa https://m.edsoo0.ru/7f4396c6
55 KBanpatnunas GyHnkus, e€ rpaduk n bub6moreka [IOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pynkuus, e€ rpaduk u bu6mmoteka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboma, KOOpAMHATHI BEPIITUHBI bubmmorexa [IOK
napaboIbl, 0Ch CHMMETPHH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [TapaGoiia, KOOpAMHATHI BEPIIUHBI bu6mmoreka [TOK
napaboJibl, OCb CUMMETPUHN ITapaldoJIb https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPUIUHBI bu6morexa [IOK
napaboIbl, 0Ch CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosia, KOOPIMHATHI BEPIIMHBI bu6mmotexa [IOK

napaboJibl, 0OCb CHUMMETPUU MapadoIIbl

https://m.edsoo.ru/7f43a31le




[Tapabona, KOOpAMHATHI BEPIIMHBI

bu6moreka IIOK

01 napaboIbl, 0Ch CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a526
2 [TapaGosia, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPUH TTapadoIIbI
63 I'padukn pynxomii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x]|
64 I'padpuku pynkmuit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
65 I'papuku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x]|
66 I'padukm pynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|
67 I'padpuku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|
68 I'padukn pynxomii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[x]|
69 [IpunsTHE YN CITOBOM bu6mmoteka [IOK
[OCJIEN0BATEIbLHOCTU https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YK CIOBOU bu6moreka [JOK
MOCJICA0OBATECIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aiaHue Mocie0BaTeIbHOCTH
71 PEKYPPEHTHOU QopMmyion u Bubmnorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopMyoi n-ro 4ieHa
79 ApudmMeTnueckas 1 reoMeTprIecKas bu6motexa [IOK
MPOrpeCCUU https://m.edsoo.ru/7f43ed7e
73 ApudmeTrueckas 1 TeoMeTpudecKas bu6mmoteka [IOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
74 @opMyJIbI N-TO YJIeHA bu6mmoreka [TOK




apuPpMETHIECKON 1 TeOMETPHIECKOM
MIPOrPECCU, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@®opMyJIbl N-ro 4jaeHa
apuPMETHIECKON 1 TeOMETPHIECKOM
IIPOIPECCHI, CYMMBI IIEPBBIX N
YJIEHOB

bu6moreka [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyJIBI N-ro 4JIeHa
apu(MeTH4eCKON U reoMeTpuIeCcKon
IIPOrPECCHI, CYMMBI IIEPBBIX N
YJICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opMmyJibl N-ro 4jaeHa
apuPMETHIECKON ¥ TeOMETPHICCKOM
MPOrPECCUi, CYMMBbI IEPBBIX N
YJIEHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43f72¢

78

dopMyJIbl N-ro 4jaeHa
apuPpMETHIECKON 1 TeOMETPHIECKOM
IIPOrPECCHUM, CYMMBI IIEPBBIX N
YJICHOB

bu6moreka [JOK
https://m.edsoo.ru/7f43f8a0

79

H300paxeHne 4eHOB
apu(MeTHIecKoi U TeoMeTpUIeCcKOn
MPOrpecCcHii TOUKaMH Ha
KOOPAMHATHOMH MI0CKOCTH

80

N306pakeHne 4ieHoB
apupMETHIECKON 1 TeOMEeTPHIECKOM
MPOrpeccHii ToOUKaMu Ha
KOOPAMHATHOM MJIOCKOCTH

81

JIMHENHBIN U SDKCIIOH CHIIMAIbHBIN
pocTt




Bbu6morexa IIOK

82 CnoxHbIE TPOLIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmmnoteka [IOK
83 CnoxHbIE IPOLEHTHI i
https://m.edsoo.ru/7f4401a6
84 [ToBTOpEHUE, 0OOOIICHHUE 1 bu6moreka [JOK
cucTeMaTu3alusd 3HaHuH. https://m.edsoo.ru/7f4404{8
[ToBTOpEHue, 00600IICHNE 1
chcTeMaTH3alys 3HaHWH. 3aIKcCh,
85 CpaBHEHUE, IEUCTBUS C
IENCTBUTEILHBIMHI YU CIIAMH,
YHCIIOBAs MpsMast
[ToBTOpEHUE, 0000IICHHE 1
86 cucteMaTu3aius 3HaHui. [IpoieHTsI,
OTHOIIEHUS, TIPOIOPLIUH
87 Htorosast KOHTpoJbHAs paboTa
O00011IEHIE U CHCTEMATU3ALUS
. bubmumoreka [IOK
88 3HaHUH. Perienne TEKCTOBBIX 3a4a4
https://m.edsoo.ru/7f443b12
apu(pMETHIECKUM CIIOCOOOM
O0001IeHNE U CUCTEMAaTH3aIH
. bubmmoreka [{OK
89 3HaHuil. Pellenne TEKCTOBLIX 3a4a4
https://m.edsoo.ru/7f443cd4
apuPMETHIECKUM CITIOCOOOM
O0001IeHnE U CHCTEMAaTU3ALHAS
. bu6mmoreka [JOK
90 3HaHui. Pelrenne TEKCTOBEIX 32124
https://m.edsoo.ru/7f443fea
apu(MeTHUYECKUM CII0COO0OM
O0600111eHHE U CUCTEMATH3AIIH
91 snanuil. [IpeoOpazoBanue bu6motexa [IOK

anreOpanveckux BhIpaXKEHUH,
J0IYCTUMBIC 3HAUYCHUA

https://m.edsoo.ru/7f444 1ca




O06o0mIeHne u cucTeMaTH3aLUS
3HaHui. [IpeodbpazoBanue

Bbu6morexa IIOK

92
anre0panvecKkux BhIPAKCHUN, https://m.edsoo.ru/7f444364
JIOITY CTUMbI€ 3HAYEHUS
O06o0mIeHne u cuCTeMaTH3aUS
93 snHanui. [IpeoOpazoBanue bubmmoreka [JOK
anredpanvecKrX BhIPAKEHUH, https://m.edsoo.ru/7f444612
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

9 KNIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3Y1bTAThl 0CBOCHUS OCHOBHOM
NpoBEPsAEMOro .
o0pa3oBaTe/IbHOI NIPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusA
pe3yJbTara
1 Yucna v BEIYMCIEHUS
- CpaBHUBaTh M yNOPSIIOYMBATh PALMOHAIBHBIE M HPPAlMOHAJIbHBIC
' qucIa
BeinosHaTh apudmMeTHyeckue NeicTBUs ¢ pallMOHAJIbHBIMU YUCIIAMHU,
1.2 coyeras yCTHbIE M NMCbMEHHBIC NPUEMBI, BBINOJIHATh BBIYHUCICHUS C
UppalyOHaIbHBIMU YU CIIAMHU
13 HaxonuTe 3HaueHUs CTENEHEH C LEeJIbIMH IOKa3aTesIMH M KOPHEH,
' BBIYMCIIATH 3HAYEHHSI YN CIIOBBIX BBIPAXKEHUN
14 OKpyTiIsATh J€HCTBUTENBHBIE YU CIIA, BBINOJIHATE IPUKUIKY pe3yJibTaTa
. BBIYMCIICHUH, OLICHKY YN CJIOBBIX BBIPAKEHUI
2 VYpaBHEHUS U HEPABEHCTBA
51 Pemate sMHEWHBIE W KBaJpaTHBIE  ypaBHEHMS, YpaBHEHUS,
. CBOJSILIIMECS K HUM, TpOCTeiIre ApoOHO-palliOHAIbHbIE YPaBHEHUS
Pemate cucreMsl ByX JIMHEHHBIX YPaBHEHHUH C IBYMS I€PEMEHHBIMU
2.2 U CHCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIAETCS
JIMHENHBIM
PemaTe TEKCTOBBIE 3a/auyM anredpanvyeckuM CIocoOOM C MOMOLIBIO
2.3 COCTABJICHMSI YPAaBHEHMsSI MJIA CHCTEMBl JABYX YPaBHEHUU C ABYMS
IIEPEMEHHBIMU
[IpoBoauTe mpocCTEMIIME UCCIEAOBAHUS YPABHEHUHM U CUCTEM
54 ypaBHEHHIl, B TOM 4YHClI€ C TpUMEHEHUEM TIpaduyecKkux
' IPEACTAaBJICHUI (HapuMep, ycTaHaBIUBaTh, UMEET JIM ypaBHEHHUE WIIN
CHCTEMa ypaBHEHUI pELIeHMs], ECJIM UMEET, TO CKOJIBKO)
5 s Pemate  siMHEWHBIE  HEPABEHCTBA, KBAJpaTHBIE  HEPABEHCTBA,

n300pakaTh pellleHNe HEPABEHCTB HA YMUCIOBOM MPAMOMH, 3aIMCHIBATh




PEUICHUC C ITIOMOIbXO CUMBOJIOB

2.6

PemaTtp cucTeMbl JNMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPaBEHCTB,
BKIIIOYAIONIME KBAJPAaTHOEC HEPaBEHCTBO, H300pakaTh peIICHHE
CHUCTEMbl HEPAaBEHCTB HAa YUCJIOBOW MPSAMOM, 3alUChIBaTh PEIIEHUE C

IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3JIMYHBIX 3a]1a4

DOyHKIUU

3.1

PacnoznaBath  (yHKOMM ~ W3y4YeHHBIX  BHJIOB.  [loka3bIBaTh
CXEMaTHYECKH PACIIOIOKEHHE Ha KOOPAUHATHOM TIOCKOCTH T'PaPHUKOB
byukuit Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUIMOCTH OT

3HaYeHHH K03 (PUIIMEHTOB, ONMHUCHIBATH CBOWCTBA (DYHKIIUI

32

IToka3piBaTh CXEMAaTMYECKH pACIOJIOKEHUE Ha  KOOPAMHATHOMN
mIockoctu rpadukoB GyHkmui Buma y = VX, y = |X| U ONHCHIBATh

cBoOMcTBa (DYHKIIMI

33

Ctpouts u wu300pakaTh CXEMAaTHYECKH TpaduKd KBaAPATHUHBIX
(GYHKIUH, OINHUCHIBATH CBOMCTBA KBAJApaTHYHBIX (YHKIHH 1O HUX

rpadukam

34

Pacnio3naBaTh KBaJpaTHUHYI0 (QYHKIMIO MO (opMmyse, MPUBOAUTH
IpUMepbl KBaJApaTHUHBIX (YHKUUNH W3 peajbHOW KHU3HU, (HU3UKH,

reoMeTpun

ApudmeTrueckas 1 TeoMeTpudecKasi Iporpeccuu

4.1

Pacnio3naBaTh apr(MeTHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU TPU

Pa3HbIX criocobax 3aJaHusg

4.2

BbINOMHATE BBIUMCICHHUS C HCHOJIB30BaHHEM (opMmyn n-ro diieHa
apumMeTnuecKkol U T€OMETPUYECKOM MPOrpeccuii, CyMMBI MEPBBIX N

YJICHOB

43

N300paxkaTh 4JieHBI MTOCIEIOBATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM

IJIOCKOCTH

4.4

Pematsn 3aJa4dH, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICOOBATCIIBHOCTAMU, B
TOM 4YHUCJIIC 3aJadud Hu3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BaAHUEM

KaJbKYJIATOPa, HUPPOBBIX TEXHOJIOTUIA)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

9 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYUCIEHUS
. PanyonanbHple 4Kcla, WppalMOHAJbHBIE YHWCIA, KOHEYHbIE M OECKOHEYHbIe
. JECATUYHBIE TPOOU
MHOXeCTBO J1eHCTBUTEIBbHBIX YHCEIN, AeHCTBUTEIbHBIC YNClIa KaK OECKOHEUHBIe
p) JecATHUHble 1poOU. B3auMHO 0IHO3HAUYHOE COOTBETCTBHE MEX/Y MHOXECTBOM
' JNEUCTBUTEIBHBIX YACET U KOOPAMHATHON NpsiMoi. CpaBHEHHE J€HCTBUTEIbHBIX
quce
1.3 Apudpmernueckue 1eicTBUS ¢ JEHCTBUTENBHBIMU YU CIAMU
Wsmepenns, npulimxeHus, oreHKd. PasMepsl 00BEKTOB OKPYKAIOIIEro MUpa,
14 JUINTENIBHOCTh IIPOLIECCOB B OKpyskaromeMm Mmupe. IIpubnmxkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmwkenus. Oxkpyriaenue yucen. [Ipukuaka u omeHka
pe3yIbTaTOB BBIYUCIECHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEeHUs ¢ OAHON EPEMEHHOU
2.2 JIuneiitHoe ypaBHeHue. Pemenue ypaBHEHHN, CBOIAIIUXCS K TMHEHHBIM
23 KBangpatHoe ypaBHeHue. PenieHne ypaBHEeHUN, CBOISIINXCS K KBaIPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepbl pelleHHss ypaBHEHUM TpeTben U
' 4eTBEPTOU CTEIEHEN Pa3JIOKEHUEM Ha MHOXKUTEIN
25 Pemenne qpoOHO-paliMOHATIBHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHEHUE ¢ 1BYMsl IEPEMEHHBIMU U €0 rpaduk
2.8 Pemenue cucrem AByX JIMHEMHBIX YPAaBHEHUH C IBYMs II€PEMEHHBIMU
"0 Pemienne cucreM JIByX ypaBHEHHM, OJIHO M3 KOTOPBIX JIMHENHOE, a Apyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckast UHTEepHIpeTaIUs CUCTEMbI YPaBHEHUH € IBYMs IT€pEMEHHbBIMU
2.11 Pemenue TekCTOBBIX 3a/1a4 anre0pandecKuM CrocoOom
2.12 HUucnoBble HEPABEHCTBA U UX CBOWMCTBA
2.13 Pelienvie JIMHENHBIX HEPABEHCTB C OJHOU I1EPEMEHHON
2.14 Pelrenue cucreM JTMHEUHBIX HEPABEHCTB C OJTHON I1EPEMEHHOMN




2.15

KBanpatHble HEpaBeHCTBa

I'padmueckas uHTepnperanus HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 OyHKIUN

31 KBanpatnunas ¢ynkuus, e€ rpaduxk u cpoiictBa. [lapaGona, KoOpaumHaThI
' BEPILMHBI TapaboJIbl, OCb CHMMETPHUH MapadoIIbl

3.2 I'paduxu byuxnuit y=kx, y=kx+b 1 ux cpoiicTsa

33 I'paduku bynkumit y=k/x, y = x° 1 uX CBOMCTBa

34 I'paduku ¢pyHkmii , 1 UX cBOiicTBa
4 YucnoBble OCIEI0BATEIBHOCTH

41 Omnpenenenue U cnocoObl 3alaHus YKCIOBBIX IOCIEAOBAaTENbHOCTEH. 3ananue
' HOCJIEI0BATEIILHOCTH PEKYPPEHTHOIH GopMynoil u ¢popmysoil n-ro uiaeHa

4o ApudmeTtnueckass nporpeccusi. DopMysbl n-TO ujeHa apUPMETHUYECKON
. IPOrpeCCUM, CyMMbI IIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mnporpeccus. QPopMynsl n-ro  4YJI€Ha TIE€OMETPUYECKOU
' IPOrPECCUH, CyMMbI IIEPBBIX 71 YJICHOB

44 N300paxkeHrne 4iIeHOB apu(METHYecKO U TeOMEeTPUUYECKOl mporpeccuit
' TOYKAMH Ha KOOPAMHATHOM IIIOCKOCTH. JINHENHBIN U SKCITOHEHIIMAJIBHBIN POCT

4.5 CnoxxHbl€ IPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsieMble TpeOOBaHUS K NMPeAMETHBIM pe3y/ibTaTam
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O
o0urero oopazoBanusi Ha ocHoe ®I'OC

YMeHue onepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOXECTBO,
Oolnepalvyd HaJ MHOXECTBAMHU; YMEHHUE OINEPUPOBATH IOHITUSIMMU:
rpad, cBA3HBIN Tpad, AepeBO, LUKJ, NPUMEHATh UX HPH PELICHUU
3a/1a4; yMEHUE UCIOJb30BaTh I'pahuuecKoe MPeACTaBIEHNE MHOXKECTB
JUIsL OIIMCAaHMsI PEaJIbHBIX MPOLIECCOB U SIBJIICHUM, IIPU PELICHUH 3a1a4

U3 APYTrUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh NOHATUSIMHU: ONpPEACIEHUE, aKCHOMa, TEOPEMa,
JI0Ka3aTebCTBO; YMEHUE pacClo3HAaBaThb MCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, NPUBOAUTH HPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATHAMM: HATYpajbHOE YHCIIO, MPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTb HATypalbHBIX YMCEN, IPU3HAKU
JeTMMOCTH, IeJI0e YHMCIO0, MOAYJbh YHUCla, OOBIKHOBEHHas IpoOb U
JecsIThYHas ApoOb, CTaHAAPTHBIA BHJ YHCIA, PAllMOHATIBHOE YHCIIO,
UppalroHaJbHOE YHCIO0, apuPMEeTHUYECKUi KBaJApaTHBIM KOpPEHB;
YMEHUE  BBIIOJHATH JEHUCTBUA C  4YHUCJIaMHM, CpaBHMBaTb W
YHOpSAAOYMBATh 4YHUCIA, IPEACTaBIATH 4YUCIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIJIATh 4YHMCIIA; YMEHUE JelaTh IPUKUIAKY M OLEHKY

pe3yJibTaTa BhIYUCICHUI

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C ILIEJIBIM IOKA3aTesleM,
apumMernueckuil KBaJpaTHBIII KOpEHb, MHOI'OWIEH, ajredpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM CTEeHH
OoJsibllle €IMHUIBI; YMEHHE BBIIOJHATH pacuérel MO (GopMmylam,
npeoOpa3oBaHusl LENbIX, JPOOHO-PAllMOHAJBHBIX BBIPAXKEHUH U
BBIPQXKEHUH C KOPHSAMH, pa3jIOKEHHE MHOTOWIEHA HAa MHOXKUTEIH, B
TOM 4YHCJIE C MHCIOJIb30BaHMEM (OPMYN pa3HOCTH KBaJgpaTOB U

KBaJipaTa CYMMbI U pa3HOCTHU

YMmenne OIICPUPOBATH MMOHATHAMHA: YUCIIOBOC PABCHCTBO, YPAaBHCHUC C




OIHOM TNIEPEMEHHOW, YHMCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE W KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHATBHBIC YPAaBHEHUS C OJHON IMEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpaBHEHUM, JIMHEWHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOW, B TOM YMCJIE NIPYU PELICHUHU 3a/1a4 U3 IPYTrUX IPEAMETOB
M TPaKTUYECKUX 3aJlady; YMEHHUE HCIOJb30BaTh KOOPJIAUHATHYIO
NPSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh IS M300pa)KEHUs PeIICHUI

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, TpaduK GYHKIUHU, HYIH
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUsS, HAWOONbIICE W HAUMEHbINEE 3HAYCHHUS
GyHKINY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMast
POTOPIIMOHATIFHOCTh, JIMHEHHAsT (QYHKIUS, KBagpaTHudHas (YHKIIHS,
oOpaTHasi MPONMOPLUUOHAIBHOCTh, Napaboia, rumepOoia; yMeHue
CTPOUTH TpaduKu PYHKIUH, UCIIOIB30BATh T'PAPUKH JIJIS OIPEaCICHUS
CBOMCTB TPOILIECCOB M 3aBHCHMOCTEH, JUISl PEIICHUsS 3a]au U3 JIPyrux
y4eOHBIX TMPEJAMETOB M pealbHOW JKH3HU; YMEHHE BBIpaXaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BEITMUUMHAMHI

Ymenue OIlEpUpOBATH MOHATUAMU: I10CJIEI0BATEIbHOCTD,
apudmMernyeckas W TeOMETpUYECKas  MPOTPECCHH;  yMEHHUE
UCMOJIb30BaTh CBOMCTBA IMOCIENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0Ilero 4jaeHa MpU pelIeHUM 3ajad, B TOM 4YHcie 3a1ad U3 JIPYyTrux

y4eOHBIX MIPEMETOB U peabHOMN KU3HU

YMeHue pemarts 3ajlauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JOMM W 4YacTW, [ABMXKEHHE, paboTy, LIeHy TOBapoB U CTOMMOCTb
MOKYTIOK U YCITyT, HAJIOTH, 3aJa4¥ U3 00JaCTH YIPABICHUS TUYHBIMUA U
ceMeiiHbIMU  (MHAHCAaMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M CUCTEMbl MO YCJIOBHIO 3aJa4H,
UCCIIEZIOBATh MOJYYEHHOE PElICHHE W OLICHHBATh MPABIONOL00HOCTD

IIOJIyYEHHBIX PE3YIbTAaTOB

YMeHue ornepupoBaTh MOHATHSIMU: (UTypa, TOYKA, OTPE30K, MpsmMasd,
Jyd, JIOMaHasi, yroJji, MHOTOYT' OJIbHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIH
U PABHOCTOPOHHUN TPEYrOJIbHUKHU, MPSAMOYIOJIbHBIA TpPEYTrOJIbHUK,

MeZMaHa, OUCCEKTpuca M BbICOTa TPEYrOJbHHUKA, YETHIPEXYT OJIbHUK,




napajuieJorpaMM, pomO, MpsAMOYroJIbHUK, KBajpaT, Tpareuus;
OKPY)KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; yMeHHe pemaTh 3ajadd, B TOM 4YMCIE U3 MOBCEIHEBHOMN
KHU3HH, Ha HaxXOXJEHHE T'€OMETPUYECKHX BEJIMYMH C NPUMEHEHUEM

W3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue omepupoBaTh MOHSTUSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaJlJIeIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX,
yroJl MEeXIy HpSIMbIMH, NEPHEHAMKYJSAP, HAKIOHHAs, MPOEKLHNs,
nonobue ¢uryp, Mo 00HbIE TPEYTONBHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM U TNPSIMON; YMEHHE pPaclHo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U NEpHeHAUKYISIPHOCTh NPSAMBIX B

OKpY’KaloIleM MUpe

11

YMeHue omnepupoBaTb MOHSATUSAMHU: JUJIMHA, pPACCTOSIHUE, Yroj
(BemuuMHA yria, CHHYC W KOCHHYC YIJa TPEyrojbHHKA), IUIOIMIAJb;
YMEHHE OICHHBATh Pa3Mephbl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATh (OPMYINIBI TMEepUMeTpa W IUIOIIAIN
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJud Kpyra, oobema
NPSIMOYTOJILHOTO IapajulesienuIleia; yMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKUE COOTHOMICHUS  JUIS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

Ymenue wu3o0paxkaTte IIOCKME (GUIYppl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJLAPHOC ITPONU3BCACHUEC BCKTOPOB,
YMCHHEC HCIIOJIb30BATb BCKTOPLI MU KOOPAMHATBHI AJIA IPCACTABJICHUS
JaHHBIX W PpCHICHUA 3aaad, B TOM YHUCIC H3 APYTUX y‘I€6HI)IX

MPEAMETOB U PEATbHON KU3HU

14

YMeHue omnepupoBarh TMOHSATHSIMHU: CTOJOMKOBBIE U  KpPYTr'OBBIE
auarpamMmbl, TaOnMIbI, cpelHee  apu@mMeThyeckoe, MeuaHa,
HauOonblllee W HaWMEHbIIEee 3HAYEHHs, pa3Max YHUCIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTHPOBATDH u Hp606p330BLIBaTI)




uHpOpMAIMIO, MpPEICTaBICHHYI0 B Tabiuuax W Ha JAMarpaMmax,
OTpaXKalolyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIBbHBIX IMPOLIECCOB U
SBJICHUH; yMEHUE paclo3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpY’KaloIIeM MUpe

15

YMeHne omnepupoBaTh TOHSATHSMHU: CIyYalHBIA OMBIT (CIydailHBINA
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTapHBIA HCXOM)
CIIy4allHOTO ONBITA, CIIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OMNbBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTApPHBIMH COOBITUSIMH; YMEHHE pellaTh
3aJa4ll METOJJOM OpraHM30BaHHOTO Mepedopa M C HCHOJIb30BAHHEM
IpaBUja YMHOXXEHHUS; YMEHUE OLIEHHMBAaTh BEPOSITHOCTU pPEAJbHBIX
COOBITUH U SIBICHUN, TOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE H B JKHU3HU;
3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIH METOJ ISl pEeLICHUS
3a/1a4d, MPUBOAUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOAE U KU3HHU, PACIIO3HABAThH MPOSBJICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, OIMCBHIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
IIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MATEMAaTUKU KaK HAyKd, IPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTE€YECTBEHHOMU

Y BCEMUPHOM UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OI' 1O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCICHUS

1.1 Hatypanpuble u nensie yncia. [Ipu3Haky 1eIMMOCTH LENbIX YUCET

- OOBIKHOBEHHBIE W  J€CATHUYHBIE JpOOM, TMPOIEHTh, OECKOHEUHBbIS
' NepUOIUIYECKUE APOOH

3 PanmonansHble uucia. ApudMmeTHueckue Onepanud ¢ palydoHAIbHBIMHU
' YUCIIAMU

14 JHeiicTBuTenpHbIe Yncna. ApudMeTHdeckre ornepanuu ¢ IedCTBUTEIbHBIMU
' yucaaMu

s [IpubnmxEHHbIe BBIUKCICHUS, MpaBUJIa OKPYIJICHHS, MPUKHAKA U OIICHKA
' pe3yiabTaTa BbIYUCICHUN

2 Anredpandeckue BbIpaKeHUs

2.1 BykBeHHbIe BbIpakeHus (BbIPaXKEHUSI C TEPEMEHHBIMU)

55 Crenenpb c menbiM mnokaszatesneMm. CTeneHb C pallMOHAIbHBIM MOKA3aTEIEM.
' CBoiicTBa cTeneHu

2.3 MHorouJieHsl

2.4 Anrebpandeckas 1poOb

) s ApubmMernueckuii  KOpeHb  HaTypalbHOW  cremeHu. [leiictBus ¢
' apu(MeTnuecKUMHI KOPHSIMHU HATYpaJIbHOW CTENEHH

3 VYpaBHEHUs U HEpaBEHCTBA

- Lensie u npoOHO-panMoHaNbHBIE ypaBHEeHUS. CHUCTEMBI U COBOKYMHOCTH
. ypaBHEHUM

35 Lenbie u apoOHO-panoHa bHble HepaBeHCTBA. CHCTEMBbI M COBOKYITHOCTH
. HEpaBEHCTB

3.3 Perrenne TeKCTOBBIX 32124

4 YucnoBble MOCIEA0BATENBHOCTH

4.1 ITocnenoBaTenpHOCTH, CIOCOORI 3aaHUSI ITOCIEA0BATEIHLHOCTEH

4.2 ApudmeTnueckass M reoMmerpuueckas mnporpeccuu. DopMyna CIOKHBIX




MPOLIEHTOB

5 DyHKIMU
Oynkuusa, cnocodbl 3amanHus ¢yHknuu. [padux ¢dyHknum. OO6nacTh
ONpeneseHus] W MHOXECTBO 3HaueHud ¢yHkuauu. Hymum  ¢dyHkuuu.

5.1. [TpomexxyTkn 3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIIMH.
MakcuMymbl ¥ MHHMUMYMBI (yHkuuu. Haumboneniee u  HanMeHblee
3Ha4YeHue QYHKIMH Ha IPOMEXYTKE

6 KoopauHatsl Ha IpsIMON U IIJIOCKOCTH

6.1 KoopaunaTtHas npsimas

6.2 JlekapToBbI KOOPAWHATHI HA MIIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuyeckue GUrypsl 1 ux cBolcTBa

7.2 TpeyronbHuK

7.3 MHOroyrojabHUKH

7.4 OKpy>XHOCTb U KpyT

7.5 N3MmepeHne reoMeTpuYecKuX BETUINH

7.6 BexTops! Ha MIIOCKOCTH

8 BeposiTHOCTD M cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombOunaTopuka

8.4 MHoxecTBa

8.5 I'padsr
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