HOKYMET HOMICAS IFOCTON
SMEKTPOHHOH NOIIMTHCBIO
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YTBEPKAEHHONW MpuKazoM MuHucTepcTBa mnpocBenienus Poccuiickoit ®epepamuu OT
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KJIACCOB)»

CocraButenb Kagpipona 3.K.



HOACHUTEJBHASA 3AIIMCKA

PabGouass mnporpamMma 1o uUCTOpUM Uil OOydHarOHMIMXCS C  3aJCepP>KKOU
ncuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs
MOATrOTOBJIEHa Ha ocHOBe DenepanbHOro rocyaapCTBEHHOIO 00pa30BATEIIBHOTO
cTaHaapTa OCHOBHOTO o01iero oobpaszoBanus (IIpukaz Munnpocsemnienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHuctepctBoM toctuiiuu Poccuiickoii
Oenepanuu  05.07.2021 1., per. Homep 64101) (manee — DIOC 0OO0O0),
®denepanbHOl paboyeil mporpaMmMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO MPEAMETY
«Matemartukay, OeaepabHON aTanTUPOBAHHON OCHOBHOHM 00111€00pa30BaTEeIHbHOM
IpOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus MJisi OOYYaloIIUXCS C 3aJCpPiKKON
MICUXWYECKOTO Pa3BUTHS, YTBEPKAECHHOW Mpuka3oM MHUHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit ®@enepanuu ot 24.11.2022 Ne 1025 (B pen. ot 17.07.2024), u
denepampHOit  paboueit mporpammbl OOO «Marematnka (mis 7-9 kimaccoB)»
(yTBepkaeHa npukazoM MunucrepcTsa mpocsenienus Poccutickoit @enepanuu ot 9
okTs10pst 2024 1. N 704).

AnreOpa sBIsieTCS OJIHUM U3 ONOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHUs: OHAa 00eCTIeUnBaET U3yUYCHHUE IPYTUX JAUCIHUIUINH, KAK €CTECTBEHHO-
HAay4YyHOTO, TaK W TYMaHHUTApPHOTO IIMKJIOB, €€ OCBOCHHME HEOOXOIUMO IS
MPOJOJIKEHUST 00pa30BaHUsl U B MOBCEAHEBHOM *W3HU. Pa3BuTre y 00Oyyarommxcs
Hay4YHBIX TMPEJCTABICHUN O TMPOUCXOXKICHUM M CYLIHOCTH ajreOpandeckux
a0CcTpakIuii, crnocode OTpaKEHHUsI MaTEMaTUUYECKOM HAyKOM SIBIICHUI U TIPOLIECCOB B
npupoAe u O0OIIecTBe, POJIM MAaTEMaTUYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MMPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U
KauyeCTB MBIIUICHUS, HEOOXOAUMBIX I aJanTallid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneunBaeT pa3BUTHE YMEHHUS HaOMIOAATh,
CpaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBIILUICHHUS,
CITIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUSI W BBIBOJIBI,
dbopmynupoBath yTBepkaeHus. OCBOEHUE Kypca anreOpbl 00€CTieYMBaeT pPa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolmuXCs: OHHU HCIOJIB3YIOT JEIyKTUBHBIC U
WHIYKTUBHBIE PACCYXICHUS, 0000IIeHNe U KOHKPETHU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anreOpe  mpeAmnojiaraeT  3HAUYUTEIBHBIM  00BEM
CaMOCTOSITEJIbHOM  JICSITEIbHOCTH  OOYYarOIIUXCs, TOITOMY CaMOCTOSITEIbHOE
pelieHue 3a1a4 sIBIsSETCs peaiu3alyend 1eaTeIbHOCTHOTO PUHITUIIA 00yUeHHUS.

B ctpykType nporpaMmbl y4eOHOTO Kypca «Asredpa» st OCHOBHOTO 00IIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEP>KATEIbHO-METOJUYECKUE JIMHUU:
«Uncna u  BbIYHCIEHUS», «AnreOpandeckue BBIPAKEHUS», «YpaBHEHUS W
HEPABECHCTBA», « DyHKIIMM». Kaxknas u3 3Tux coaepKaTeaIbHO-METOAUYECKUX JIMHUN
Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3AaUMOICHCTBYS C IPyTUMU
ero JuHusIMU. B xozme u3yuyeHuss yuyeOHOro Kypca OOydYaroIMMCS MPUXOIUTCS



JIOTUYECKU PaCCY’KJaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsA3M
C 3TUM B IpOrpamMmy yuyeOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYECKOTO
oOpa3oBaHMsi H  CIIOCOOCTBYIOIIME  OBJIAJACHUIO  OOYYAIOIMIMMHKCS  OCHOB
YHUBEPCAJIBHOTO MaTeMaTH4eckoro s3bika. Copepx aTelnbHOM U CTPYKTYpHOM
O0COOCHHOCTBIO yueOHOTo Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapaKTep.

Conepxxanue nmHMM «Yucrna W BBIUMCICHUS» CIYKUT OCHOBOM ISt
JaNbHEHUIIEr0 M3yYeHUsT MaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarolIUXCs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUS MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO TPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX IS TTIOBCEIHEBHOM
*KU3HU. Pa3BUTHE MOHATUSA O YHUCJIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMA W HWPPANUOHAIBHBIMU YHCIaMU, (HOPMHPOBAHUEM
IPE/ICTABIICHUN O JCHUCTBUTEIBHOM YHUCIIE. 3aBEpPIICHUE OCBOCHUS YMCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

ConepsxaHue ABYX alreOpandyeckux JUHUN — « AJreOpanyeckue BhIpaKCHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYArOIIUXCS
MaTEeMaTHYeCKOTro anmapara, HEOOXOAMMOTO i pPElIeHHs 3a7ad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHus y4eOHBIM Marepuan TpyNIUPYETCs BOKPYT pPallMOHAIBHBIX
BbIpaXeHHUH. AnreOpa AEMOHCTPHpPYET 3HAYCHHE MATEMAaTUKH Kak S3bIKa IS
MOCTPOEHUSI MAaTEMaTHYECKUX MOJICIJICH, ONMCAHUSI TTPOLIECCOB U SIBICHUMN PEabHOTO
mupa. B 3amaun oOyueHus aireOpe BXOISAT TakkKe JajbHEHIEe pPa3BUTHE
AITOPUTMHYECKOTO MBITIUICHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JIJISl OCBOEHHUS Kypca
nHQOpMATUKA, ¥  OBJAJICHWEC  HABBIKAMHU  JICAYKTUBHBIX  PACCYKICHUM.
[IpeoOpazoBanrie CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpPAKEHMS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxxanue (pyHKIMOHAIBHO-TPAPUUECKON JIMHUKM HAIEIEHO Ha MOJyYeHUe
00yJaronmMMuUCs 3HaHUN 0 QYHKIHSIX KaK BAXKHEHUIIIEH MaTEMaTUIECKON MOJIEIH IS
OTHCAHUS W HCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHHUN B MPUPOJE U
obuiectse. 3yueHne Mmarepuaiia CnocoOCTBYET pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
UCTIONb30BaTh PA3UYHBbIC BBIPA3UTENBHBIE CPEACTBA SI3bIKA MAaTEeMAaTHKH —
CIIOBECHBIC, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaaA B (OPMUPOBAHHE
IPEICTaBIICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBUJIN3ALMU U KYJIbTYPBI.

CornacHo ywyeOHOMY IUIaHy B 7-9 Kkjaccax HU3y4aeTcsi Y4YeOHbIH Kypc
«AnreOpa», KOTOPBI BKJIIOYAET CIEAYIOIIHE OCHOBHBIE DPA3/AENbl COJEPIKAHMUS:
«Uncna u  BbIYHCIEHUS», «AnreOpandeckue BbIpKEHUS», «YpaBHEHUS W
HEpaBeHCTBAY, « DyHKIIM.



Ha usyuenue yueGHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce —
102 gaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Hezenw), B 9 kiacce —
102 gaca (3 gyaca B HEJEIIO).

COJEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOi OT OJHOM (OpMBbI 3alucCU
npobeit k gpyroil. [loHsiTHe palMOHANBHOTO 4YHCNA, 3aluch, CpPaBHEHHE,
YyOOPSIOUMBAHUE  PALMOHAIBHBIX  4ucel. ApudMeTudyeckue AEUCTBHUS  C
palMOHAIIBHBIMYA 4YWcIaMH. PemieHue 3amad u3 peanbHOM NPAKTHKKA HAa 4acTH, Ha
poOu.

CreneHb C HaTypallbHBIM I[IOKa3aTeJleM: ONpeleJeHue, MpeoOpa3oBaHue
BBIPKCHHUI Ha OCHOBE ONpEETEHUs, 3aUCh O0NbIINX YKce. [IpoueHTsl, 3anuch
IOPOLEHTOB B BUJE ApoOH M ApoOU B BUIE NMPOLEHTOB. TpH OCHOBHBIE 3aJjaud Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEabHON IIPAKTUKHU.

IIpuMmeHenne TOPU3HAKOB — JCIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHple  3aBUCMMOCTM, B TOM 4Hcle T@psMas M oOparHas
MIPONOPLIMOHAIBHOCTH.

AJuire0OpanvecKue BbIPAKEHUA

[IepemeHHBIE, YHMCIIOBOE 3HAYCHUE BBIPAXKEHUS C MEpPEMEHHOM. JlomycTumeble
3Ha4YeHUs NepeMeHHbIX. IIpeacTaBienre 3aBUCUMOCTH MEXy BEIMYMHAMU B BUIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpasoBanue OyKBEHHBIX BBIPAKECHUI,
TOXKJECTBEHHO paBHbIE BBIPDAKEHHUS, MpaBujia MpeoOpa3oBaHUs CyMM H
POU3BEIACHUH, MPaBUIIa PACKPBITHUSI CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrowieHsl. CteneHb MHOrowieHa. CIOKEHHE, BBIUMTAHUE,
YMHOK€HHE MHOTI04JIEHOB. DOpMyIIbl COKPALIEHHOIO YMHOXKEHHU: KBaIpaT CyMMBbI
Y KBaJpar pasHocTH. PopmyJia pa3HOCTH KBaapaToB. Pa3inokeHne MHOIO4ICHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHUSA, IpaBuia MpeoOpa3oBaHUsl YpPaBHEHHS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHerHOE ypaBHEHME C OJIHOM IIEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOIrO
YPaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUI. COCTaBIEHUE YPABHEHHI 110 YCIOBUIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ MIOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHUE C JBYMs IIEpeMEHHBIMH U ero rpaduk. Cucrema AByX
JVHEVHBIX YpPAaBHEHUW C JAByMs II€pEMEHHBIMHU. PelleHne CHCTEM ypaBHEHUU



Croco0OM MoJICTaHOBKH. [IprMephl pellieHrst TEKCTOBBIX 3a/1a4 € MOMOIIbIO CUCTEM
YPaBHECHUU.

DOyHKIUU

Koopaunara Toukn Ha npsiMoi. UnciioBble MPOMEXyTKH. Paccrosiane mexny
JIBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPAMHATHOM IiocKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (opMyIaMu.
Yrenue rpaukoB peanbHbIX 3aBucuMocTell. [lonstue pynkunu. I'papuk pyHKIMM.
CaoiictBa ¢yukimii. Jluneitnas ¢ynkus, e€ rpaduk. [padux Gpynxkuuu y = |X|.
['paduueckoe penieHre JIMHEWMHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHHI.

8 KNIACC

Yuciaa 1 BBIYUCTCHUS

KBagpatueiii xoperb u3 uwucia. [loHstTue 00 uUpparvoOHAIBHOM 4YHUCIE.
JlecsiTuunble TpUOTHKEHHUS UPPAMOHANBHBIX uncesl. CBOMCTBA apuMeTHIecKuX
KBa/IpATHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BAHUIO YHCIIOBBIX BBIPAKEHUHN U
BBIUMCJICHUSAM. J[eiCTBUTEIIbHBIC YHCIIA.

Crerniensb ¢ 1eIbIM MOKa3zaTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIa.

AJuire0OpanvecKue BbIPAKEHUA

KBanparhsiil TpEXuiieH, pa3iokKEeHUE KBAAPATHOTO TPEXUIICHA HA MHOKUTEU.

AnreOpandeckass apoOb. (OCHOBHOE CBOWCTBO aireOpanuecko ApooOH.
CrnoxeHue, BBIYUTAHHE, YMHOXEHHE, JcicHUE anreOpandeckux Jpooei.
PanrionanbsHbIie BRIpaXKEHUS U UX TPE0Opa3OBaHHUE.

YpaBHeHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHUE, popMysia KOpHEH KBaJpaTHOro ypaBHEeHUs. TeopeMa
Buera. Pemienue ypaBHEHMH, CBOISIIIMXCS K JIMHEWHBIM M KBaJPaTHBIM.
[Ipocreiine qpoOHO-paMOHANIbHBIE YPABHEHHUS.

['paduueckas mHTEpIIpETaIs YPaBHEHUN C IBYMS MEPEMEHHBIMH U CHUCTEM
JIVHEMHBIX YpPAaBHEHUM C JABYMs NepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienure TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

YucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE, HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW TNEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOIM.

DOyHKIUU

[Tonstre pynkuu. O01acTh ONpEaEICHUS U MHOXKECTBO 3HAUCHUHN (DYHKIUU.
Crioco0bl 3aanust QyHKITHA.



I'paduk ynkumun. Yrenue cpoiictB PyHkuum 1o e€ rpaduxy. [Ipumepsl
rpadukoB GpyHKINN, OTPaKAIOIIUX PEATbHBIC MPOIIECCHI.

OyHKIMM, OMHUCHIBAIOIINE TMPSAMYI0 H OOpaTHYI MPOMOPIIMOHAIBHEIC
3aBHCHMOCTH, UX rpadukn. yHkmun Y = X2, Y = X3, Y = VX, y=|X|. 'paduraeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHple 4ncia, MppalMoOHalbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JECSITUUHBIE IpoOU. MHOXKECTBO NEHCTBUTENBHBIX YUCEI, JEHCTBUTENIbHbBIE YnCIa
KaK OECKOHEUYHbIE IECATHYHbIE IpoOU. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JIEMCTBUTEIIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHEHHME [IEWCTBUTENIBHBIX  YHCEN, AapUPMETHUYECKUe JCHCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl O0OBEKTOB OKpYXKaIOIIEr0 MHUpPA, JAJIUTEIBHOCTh IPOLECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmx€HHOE 3HAYEHUE BEJIUYMHBI, TOUHOCTh NpUOIMKeHus. OKpyTieHue
yucen. [Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Pemenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHune. PemieHue ypaBHEHHI, CBOASIIMXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHenue. Ilpumepsl pelieHus ypaBHEHUN TPETbEM U YETBEPTOMU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOXKUTEIIN.

Pemenne npoOHO-palMOHANBHBIX YypaBHEHUW. PeleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEpeMEHHbIMU M ero rpaduk. Pemenue cucrem AByX
JIMHEMHBIX YPAaBHEHUH C IBYyMs IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHUM,
OIHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuMHENMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOW. KBaaparHble HEpaBEHCTBA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas ¢yskius, e€ rpaduk u cBorctBa. [lapaboma, xkoopauHATHI
BEPIIHUHBI MTapadoJIbl, OCb CAMMETPUHN apadOoJIbL.



Ipadukn dyukumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

Yucaosble M0CJIEI0BATEILHOCTH U IPOTPECCHH

[TonsTHe YKCIIOBOW MOCHEAOBATEILHOCTU. 3aJaHue TMOCIEA0BATEILHOCTU
pPEKyppeHTHOM opMyIoit u Gopmynoi N-ro dieHa.

Apudmernueckass U reomeTpuyueckas mporpeccuu. DopMmynbl N-To dieHa
apu(pMETUYECKON U T€OMETPUUECKOUN MPOTpeccuid, CyMMbI MEPBBIX N YJICHOB.

N3o0pakeHne wieHOB apu(PMETHUECKON M TEOMETPUYECKOM MpOorpeccuid
TOYKaMH Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHUHAIbHBIM POCT.
CI10XHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O
KYPCA  «AJITEBPA» HA  YPOBHE OCHOBHOT'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHS NPOrpaMMBbl y4eOHOTO Kypca «Amredpar
XapaKTePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECA K IMPONUIOMY U HACTOSIIEMY POCCUHMCKON MAaTEMaTHKH,
LEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSM POCCUMCKHX MATEMATUKOB U POCCUUCKOU
MAaTEMATUYECKON IIKOJbI, K HCIOJb30BAHUIO ITUX JOCTHKECHUN B JIPYyTUX HAyKaxX WU
MPUKIAJAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00S3aHHOCTEN rpaklaHWHA U peali3alliu ero mpas,
MPEACTaBICHUEM O MAaTEMaTHUYECKHMX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHUMN, MPOLEAYP TPaxJaHCKOTO 0011ecTBa (HaIpuMep, BIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXJICHHIO ASTHYECKHX MPOOJEM, CBA3aHHBIX C MPAKTHUYECKUM
MIPUMEHCHUEM JOCTMKEHUM HAyKH, OCO3HAHMEM BAXXHOCTH MOPAIBHO-3THUYECKHUX
MPUHLINIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOMI Ha AaKTUBHOE y4YacTU€ B PEHICHUHM MPAKTUYECKUX  3a/ad
MaTeMaTUYECKOW  HAIpaBJIECHHOCTH, OCO3HAHMEM  BaXHOCTM  MaTeMaTUYECKOIO
oOpa3oBaHMsI Ha TMPOTSHKEHHMM BCEW JKU3HU [UIS YCHEHIHOW HpodeccroHaIbHOM
JEATeIbHOCTH W Pa3BUTUEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HWHIUBHUAYaJbHOW TPaeKTOPUU OOpa30BaHUSI U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M OCTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIIeHUN, paCCYKIECHUH, YMEHUIO BUICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTALIMEN B JICSITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MPE/ICTAaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS YEJIOBEKA, IPUPOABI W OOIIECTBA,
MOHMMAaHUEM MaTEMaTHYECKON HayKH KakK cepbl YeTOBEYECKON MeATeTbHOCTH, ATArloB
e€ pa3BUTUS U 3HAYUMOCTU [JIsl Pa3BUTUS UMBUJIM3ALMHU, OBJIAJCHUEM S3BIKOM
MaTeMaTUKHU U MaTEMAaTUYECKOM KyJIbTYpPOUl KaK CpeICTBOM IMO3HAHUS MUPA, OBIAJEHUEM
MPOCTEUIINMHU HABBIKAMHU UCCIIENOBATEIBCKON IEATEILHOCTH;



6) ¢usnueckoe BocnMTaHME, (GOPMHUPOBAHHME KYJbTYPbl 3A0POBb H
IMOLMOHAIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO ITPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHHUS 370pOBOr0 o0Opa3a KHU3HU (340pOBOE MHUTAHME, COATAHCHUPOBAHHBIA PEKUM
3aHATUN U OTIBIXA, pETyJIApHas pu3nueckasi akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HABBIKA
pedrekcun, NMpU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKOro e IpaBa JpYyroro
4eJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpMEHTalMel Ha NPUMEHEHUE MaTeMaTHYECKUX 3HAHUM I PEIIeHHs 3a7ad B
00JacTh COXPAHHOCTH OKPY>KaIOILIEH cpeibl, MIIAHUPOBAHUS MOCTYIKOB M OIEHKU HX
BO3MOXKHBIX TIOCJIEJICTBHA JUJII OKpPY’KAaIoOLIEeld Cpenbl, OCO3HAHHEM TIJ100aIbHOro
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMyTei UX pelieHMs;

8) ajanTanus K H3MEHAIOIMMCSH YCJIOBHAM COLMATBHOM M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIECTBUSM B YCJIIOBHSIX HEONPENEIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE YMEHHE
YUHUTBCSl Y JIPYTUX JIIOJIEH, IPpUOOPETaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUS,
HABBIKH U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIIe (OPMYIUPOBATH
UJIeU, OHATHUSA, TUIIOTE3bl 00 0OBEKTAX U SBICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX,
OCO3HaBaTh Je(PULINUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAalMI0, BOCHPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIHNI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U AecTBuUs, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:
® BBLIIBISATH U XapaKTEpPU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHUM MEXKIy TMOHATUIMH, (DOpMyIUPOBaATH
OTpeIeTICHUS MIOHSTHH, yCTaHaBJIMBATh CYIIIECTBEHHBIN MpU3HaK
KiIaccu(uKanyM, OCHOBAaHWUS Il OO0OOIIEHWUS W CpaBHEHUS, KPUTEPUU
MPOBOANMOTO aHAJIN3a;
® BOCIPUHUMATD, dhopmyHpoBaTh u npeoOpa3oBbIBATH CYXJICHUSI:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHUE, YCIOBHBIC;
® BLISBJISAThH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEYUS B
dakTax, MaHHBIX, HAOMIOIEHUAX U YTBEPXKIEHUSX, MpeJiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYU;



® JeNaThb BBIBOJBI C KCIOJB30BAHMEM 3aKOHOB JIOTUKH, JI€AyKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa30upaTh 0Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPKACHHUU (MIpSMbIE W OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTeIbCTBa
MaTeMaTU4YeCKUX (DaKTOB, BRICTPAUBATh APTYMEHTAIIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

® BBIOMPATH CIIOCOO pelIeHus: yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
peuieHusi, BbIOMpaTh HaubojJee NOAXONAIMA € YYETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

® UCIOJIb30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUI WHCTPYMEHT IO3HAHMS,
bopMynupoBaTh  BOINPOCH, (PUKCHUPYIOIMIME MPOTHBOpPEUYHE, MpoOJIemMy,
CaMOCTOATENIbHO YCTaHABIMBATh UCKOMOE U JAaHHOE, (POPMHPOBATH THIIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3ULIUI0, MHEHHUE;

® I[POBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUJIaHY  HECJIOXHBIN
DKCIIEPUMEHT, HEOOJIBILIOE HCCIEJAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00OBEKTOB MEX Ty COOOI;

® CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOJBI IO pPE3yJibTaTam
MPOBENEHHOTO HAOIOJIEHUS, WCCIEOBAaHUA, OIEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

® [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

® BBLISIBISATH HEJAOCTATOYHOCTh U HM30BITOUYHOCTH HMHGOPMAIMU, JIaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

® BBHIOMpPATh, aAHATU3UPOBATH, CHUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBIOMpPATH (POpMy MpeAcTaBiICHUS HHPOPMAIIUKA U WILTIOCTPUPOBAThH peliaeMble
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 1X KOMOWHAIUSIMH,

® OIICHUBATh HAAEKHOCTH UH(POPMAITUU IO KPUTEPHUSIM, TTPEJJIOKEHHBIM YUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBHUS:

® BOCHpPUHUMATH U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBHM C YCJIOBUSMH U
[eIsIMU OOIICHHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U NMUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO X0y pelIeHUs 3a7auH,
KOMMEHTHUPOBATH MOJYyUYEHHBIN pe3yJIbTarT;



B Xo0Je OOCYXIEHHUs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBlI,
npoOsieMbl, pelaeMoil 3aJauyd, BbICKA3bIBaTh WJEH, HALCJICHHBIE Ha TOUCK
pEILICHUs, COMOCTABIATh CBOU CYKJEHHUS C CYKICHUSIMH JIPYTUX YYaCTHUKOB
nuasora, oOHapy>KMBaTh PAa3JIMYUE U CXOJACTBO MO3ULIUN, B KOPPEKTHOH (popme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMUS,;
® [IPEACTABIATH PE3ydbTaThl PEIICHUS 3a/ayd, SKCHEPHUMEHTA, WCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEIBHO BBIOMpPATh (HOpMaT BBICTYIUICHHS C Y4ETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN;
® [IOHMMaTh M HCHOJB30BATH MPEUMYIIECTBA KOMAHIHOW W HHIWBHUAYaJIbHOU
paboTHI ITPU PELICHNUN YUYEOHBIX MaTEMaTUUECKHX 3a/1a4;
® [IpUHUMATH LE€JIb COBMECTHOW [JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM palOThI, paclpenensaTh BUAbl pad0T, TOrOBApUBATHCS, 00CYX1aTh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIOCH;
® Y4YacTBOBaTh B IPYMIOBBIX (popMmax paboThl (0OCykaeHUs, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYPMbl W JpYTH€), BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JEHUCTBHUSI C APYTMMHU 4YJIE€HAMU KOMAaH[bl, OIIEHUBAThb
KaueCTBO CBOET0 BKJIaJa B OOIIMK NPOAYKT IO KPUTEPUSIM, CHOPMYIMPOBAHHBIM
YYaCTHHUKAaMU B3aUMOJICUCTBUS.
PerynsiTuBHbBIE YHMBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranuzamnus:
® CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AJITOPUTM PELICHUS 33a4M (MJIM €ro 4acTh),
BBIOMPATH CIOCOO pPELICHUs C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOU MH(POpPMALIUH.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
® BIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJSI Ipoliecca U pe3yibTaTa
penieHuss MaTeMaTUYECKOH 3a1auH;
® [PEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUHU 3a7ayH,
BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TOCTABJICHHONW WLEIU U
YCIOBUSIM, OOBSACHATH NPUYUHBI JOCTHKEHUS WM HEJOCTHKCHHS UEH,
HAXOJUTh OIHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kiaacce o0y4arOmUACs MOTYYHUT CIEAYIOIINE PEAMETHBIC
pE3yIbTaThI:

Yuciia 1 BbIYMCICHUS

BbInonHATh, coueTast yCTHbIE M TUCbMEHHbBIE TPUEMBI, apu(METHYECKUE AEUCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxoauTb 3Ha4eHMsI YMCIOBBIX BBIPAXKEHUI, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI
Y IPUEMBI BBIYUCIIEHUS 3HAYEHU I TPOOHBIX BBIPAKEHUN, COAEPKAILNUX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexonuTes OT onmHOW (opMBI 3amucu uucend K Jpyroi (mpeoOpazoBHIBATH
JECATHUUHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B
OCCKOHEUHYIO JICCITUIHYO JPOOB).

CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyTasTh YuCIa.

BBINTONIHATE NPUKUAKY W OLEHKY pe3yJIbTaTa BBIYHUCICHUMN, OLICHKY 3HA4YCHMM
YUCJIOBBIX BBIPAKECHUH. BBINOMHATE [OEWCTBUS CO CTENEHSMH C HaTypajlbHBIMHU
MOKa3aTeJISIMH.

[IpuMeHsATh MPU3HAKK JACIUMOCTH, PA3JT0KEHUE HA MHOXXHUTEIU HATypaJbHBIX
YHCEJL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3a7a41, CBSI3aHHBIE C OTHOLICHUEM BEJINYMH,
IPONOPLMOHAIIBHOCTBIO  BEJIMYMH, IPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJIHTATHI
pelieHus 3aaa4 ¢ y4ETOM OIpaHWYEHUM, CBS3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX
O0OBEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb30oBaTh anreOpanvyeckyto TEPMUHOJIOTHIO U CHUMBOJIMKY, TPUMEHSTH €€ B
IPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuania.

Haxoauth 3HaueHHss OYKBEHHBIX BBIPQKCHUHW TpU 3aJaHHBIX 3HAUCHUSX
IIEPEMEHHBIX.

BemonusaTe npeoOpa3oBaHUs II€JIOTO BBIPAKEHHUS B MHOTOWIEH NpPHUBEIECHUEM
MOJ00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATS YMHOXKEHHE OAHOYJIEHAa HA MHOTOWIEH U MHOTOYJIEHA HA MHOT'OYJIEH,
IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBajJipaTa pa3HOCTH.

OcylecTBIATh Pa3ioKEeHUE MHOTOWICHOB HA MHOKUTEIH C ITOMOIIbIO BEIHECEHUS
3a CKOOKM OOIEero MHOXHWTENS, TPYNIUPOBKH CJaraeMbplX, MPUMEHEHHS (HOpMYyI
COKpAILLIEHHOI'O YMHOKCHUS.

[TpumensaTh mpeoOpazoBaHusi MHOTOWICHOB JJISl PEHICHUS DPA3IUYHBIX 3a/ad U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.



Hcnonp30BaTh CBOMCTBAa CTEMEHEH C HaTypajbHBIMU TMOKa3aTeNsAMHU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHUsI 4 HEPAaBEHCTBA

Pemars inHEHBIE YpaBHEHUS ¢ OHOW IIEPEMEHHOM, MPUMEHSIS ITPaBUIIa EpPexoaa
OT UCXOJHOTO YPAaBHEHHUSI K pABHOCUIILHOMY eMy. [IpoBepsITh, IBIsETCA JIM YUCIO KOPHEM
ypaBHEHUSI.

[IpumensTe rpaduyeckue METONbl MPU PEHICHUH JIUHEHHBIX YypaBHEHUNW M UX
CUCTEM.

[Ton6Gupath mpUMepsI Map YUCET, ABISIOMIUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JBYyMsI TIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpaUK JMHEWHOTO YpaBHEHHS C ABYMs
NEPEMEHHBIMHU, M0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHMUS.

Pemarb cuctemsl ABYX JIMHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU, B TOM YHCJIE
rpaduyuecku.

CocTaBiATh U pemaTh JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEUHBIX YpaBHEHHM 1O
YCIIOBUIO 33/1a4, THTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33a4H MOTyIECHHBIH
pe3ynbTar.

DOyHKIUU

N300paxaTh Ha KOOpPAWHATHONW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, HMHTEpBaJIbl, 3allMChIBATh YMCJOBBIC MPOMEXKYTKH Ha
anre0panvyeckoM SI3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTU TOUKH T10 3a/IaHHBIM KOOpJMHATaM, CTPOUTD
rpaduku muHeHbIX GyHKUKUA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh ¢ TOMOIMIbIO (DYHKITMI M3BECTHBIC 3aBHCUMOCTH MEXKIY BEITUYMHAMU:
CKOPOCTb, BpEMS, pacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 TMpeACTaBICHUS M aHaimu3a WHGOpMAIIH,
U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALMIO U3 IpadUKOB peanbHbIX MPOLECCOB U
3aBUCUMOCTEM.

K xoHIity 00yuenust B 8 kiacce o0yyaromuicsa NOJIy4YUT CIEAYIOUE MPEIMETHBIE
pe3yIbTaThI:

Yucii1a ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayalbHbBIE MPEICTaBICHUSI O MHOXKECTBE JEHCTBUTENIbHBIX UMCEN
JUISL CPAaBHEHUS, OKPYIJIGHUS W BBIYMCICHUM, H300pakaTh JCHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPAWHATHOM ITPSMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIHUThH
KBaJIpaTHbIE KOPHHU, WCIONB3ysl TMPH HEOOXOAMMOCTH KAIBKYJSATOp, BBIMOIHATD



npeoOpa3oBaHus BBIPAKEHHUH, COJEPKANIUX KBaJIpaTHbIC KOPHHU, MCIOJB3YsS CBOWCTBA
KOpHEH.

Hcnonp30BaTh 3aucy OOJIBIIUX M MaJIbIX YHCEN C MOMOUIBIO JECATHUYHBIX TpoOeit
u creneneit uncna 10.

AnaredOpanveckue BbIpaKeHUs!

[IpuMeHSTh MOHSATHE CTENEHHU C LIETBIM MOKa3aTeJIeM, BBIMIOIHATh MPeoOpa3oBaHMUs
BBIPKEHUI, COIEPKAIINX CTEIECHHU C IEIbIM MTOKa3aTeJIeM.

BBITIONTHATE TOXKAECTBEHHBIE MPEoOpa3OBaHMs PAIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsMHu.

PacknanpiBaTh KBapaTHBIN TPEXUIIECH HA MHOXKUTEIIH.

[IpumensaTy mpeoOpa3oBaHUS BBIPAKCHHUM 71 PEIICHUS Pa3IUYHBIX 3a7a4 W3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiare JMHENHBIE, KBaJpaTHbICE YPAaBHEHUS W palHMOHAIBHBIC YpaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MpPOCTEUIINE MCCIECAOBAHUS YPABHEHUM W CUCTEM YPABHEHHW, B TOM
yuciae ¢ MNpUMEHEHUEeM Trpaduueckux MpeacTaBieHuil (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHHE WM CUCTEMA YPaBHEHU I PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT cIOBECHOU (OPMYIHPOBKH 3a7a4M K €€ anredpandeckoi MoJIeiu ¢
MIOMOIIBI0 COCTABJIEHUS YPABHEHUS WM CHCTEMbl YpaBHEHUW, MHTEPHPETHUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a]1a4y MOJIYYEHHBIA PE3yJIbTaT.

[IpuMEHATh CBOWCTBAa YUCIIOBBIX HEPABEHCTB [JIsi CPABHEHUS, OLEHKHU, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHUCTEMbl, J1aBaTh Tpaduueckyro
WJUTIOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TonumaTe W WUCMONB30BaTh (YHKIMOHATIBHBIE TOHSATUS M SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPENEIATh 3HAYeHUE (QYHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNiATh CBOWCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = k/X,y = X2,y =x3,y = ||, y = VX, OIICBIBATH CBOICTBA YHCIOBON (YHKIIHH IO
e€ rpaduky.

K koHiy o0yuenust B 9 kiacce oOy4aromuiicss MOJyYUT CIASAYIONIUE TPEAMETHBIE
pe3yJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPAIlMOHATIBHBIE YHCIIA.

BeimonaaTh  apudmMeTnueckue IeHCTBUS C PallMOHATBHBIMH YHCJIAMH, COYETas
YCTHbIE W THCHMEHHBIC TPUEMBI, BBIMOJHITh BBIYMCICHUS C HMPPALUMOHATBHBIMU
YUCJIaMHU.



Haxonute 3HaueHUs CTENEHEW C UEIbIMHU IMOKAa3aTeIsIMU M KOPHEW, BBIYUCIISITH
3HAUYEHUS] YUCIOBBIX BHIPAXKECHUM.

OKpyrJisiTh  IEUCTBUTENBHBIC  UHWCIIA, BBINOJHATH MNPUKUAKY  pe3yJibTaTta
BBIYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHElHBIE M KBAJpPATHBIC YPAaBHEHUS, YPABHEHUSI, CBOJAIIHUECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIC YPABHEHHUS.

Pemiath cucTeMBbI IBYX JTUHEHHBIX YPABHEHUHN C ABYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS JIMHCIHBIM.

PemaTe TekCTOBBIE 3a/1auu aNreOpandecKuM CIIOCOOOM C TTOMOIIBIO COCTABIICHUS
YPaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOANTH MpPOCTEUIINE UCCIEAOBAHUS YPABHEHHU U CUCTEM YpPAaBHEHUI, B TOM
Yyclie C MNpPUMEHEHHEeM TrpaduyecKux NpeNCcTaBIeHU (yCTaHABIWMBATh, HWMEET JIU
YPaBHEHHE WM CUCTEMA YPAaBHEHHI PELICHHUS], €CIIM UMEET, TO CKOJIBKO, U ITPOUEE).

PemaTe nuHelHbIe HEPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB Ha YUCJIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C TOMOIIBI0O CUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSIMOM, 3aITUCHIBATh PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacrio3naBath  (yHKIMH HW3y4YeHHBIX BUJOB. [loka3piBaTh CXEMaTUYECKH
PAacCIONIOKEHUE HAa KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkimid Buaa: y = Kx, y = kx +
b,y =k/x,y =ax2 + bx + ¢,y = x3, y = VX, y = ||, B 3aBucuMocTH oT 3HauCHHiI
K02 UIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth W wu300paxaTh CXEMaTUYECKH TpauKy KBaJpaTUUHBIX (DYHKIIHH,
OIMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 1O UX Tpadukam.

Pacrio3naBaTh KBagpatuuHylo (QYHKIUIO 1O ¢GopMyse, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaibHOM XU3HU, GUBHKH, TEOMETPHUH.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

Pacno3naBaTh apu(pMETHUUECKYI0 W TEOMETPUUECKYIO TMPOTPECCUM MPU Pa3HBIX
crnoco0ax 3aJaHusl.

BBINOMHATH BRIYUCIICHHS C UCIIOJIB30BaHUEM (HOpPMYIT N-TO ujieHa apuhMEeTHIECKON
Y TEOMETPUYECKOUN MPOTrPeCCUil, CYMMBI IEPBBIX N YWICHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

Pemiats 3agaun, CBSI3aHHBIE C YMCJIOBBIMH MOCJIEIOBATEIBHOCTSMU, B TOM YHUCJE
3aJlayy U3 peaabHOM )KU3HHU (C UCIIOJIb30BAaHUEM KAIBKYISATOPA, HU(PPOBBIX TEXHOJIOTUI).



IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOCHHS OCHOBHOM

o0pa3oBaTeabHON Mporpammsl (7 kiaacc)

Kon [IpoBepsiembie TpeAMETHBIEC PE3YJIHTATHl OCBOCHHSI OCHOBHOM
IpOBEpsEMOr 00pa3oBaTeNbHON NpOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHus
0 pe3yibTaTa
1 Yucna v BBIYUCIEHUSA
11 BrITioTHSITh, cOUeTast yCTHBIC M TUCHMEHHBIE IPUEMBI, apU(METHIECKUC
' JEHUCTBUS C PAIMOHAILHBIMU YUCIIAMHU
Haxonute ~ 3HayeHUsT  YHUCJIOBBIX  BBIPAXKECHU, IPUMEHSITh
1.2 pa3HooOpa3Hbie COCOOBl M MPUEMbl BBIUUCICHUS 3HAYEHUN JTPOOHBIX
BBIPKEHUI, COIEPKAIINX OOBIKHOBEHHBIC U JECATUYHbBIC APOOH
[lepexomuts oOT oOAHOW (OpMBI  3alUCU YUCEd K JApyrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOb)
1.4 CpaBHUBAaTh U YIIOPSIIOYMBATH PAIlMOHAJIBHBIC YHCIIa
1.5 OKpyriaTh yucia
BBITIONHATS TMPUKHUAKY W OILIEHKY pe3yjbTaTa BBIYMCICHUH, OIEHKY
1.6 3HAYECHUW YHCJIOBBIX BBIPAKCHUN. BBITIOIHATH JEUCTBUA CO CTECIEHIMHU
C HaTYpaJIbHBIMH ITOKA3aTEISIMU
17 [IpumeHsATh TpU3HAKU JCIUMOCTH, pa3JIOKCHHE Ha MHOXUTEIU
' HaTypaJIbHBIX YHCEII
Pemare  MpakTUKO-OPHMEHTHPOBAHHBIC  3a7adyd,  CBSI3aHHBIC C
18 OTHOIIICHUEM BEJIUYHH, ITPOTIOPITHOHAIBHOCTHIO BEIMUWH, TIPOIICHTAMH,
' WHTEPIPETUPOBATH PE3YIIbTAThI PEIICHHUS 33]]a4 C YIETOM OTPAHHUYCHUIH,
CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB
2 AnreOpandeckre BBIpaKCHHS
21 Hcnonp3oBaTh anreOpanueckyrd TEPMUHOJIOTHIO W CHUMBOJIUKY,
' MPUMEHSATH €€ B ITPOIIECCEe OCBOCHUS yIeOHOTO MaTepHraia
99 Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN MIPU 33JJaHHBIX 3HAUCHUSIX
' MEPEMEHHBIX
23 BeImotHSITE  MpeoOpa3oBaHUS IEJIOTO  BBIPAKEHUS B MHOTOWICH

MPUBEJACHUEM TTOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK




BrinoaasaTe YMHOKXCHHUC OJHOYJICHA HAa MHOI'OYJICH M MHOI'OYJICHA Ha

2.4 MHOTOYJICH, MPHUMEHITh (OpPMyJBl KBaJapara CyMMbl M KBajpara
paszHoOCTH
OcCylIeCTBIIATh Pa3I0KEHUE MHOTOWICHOB HA MHOKHUTEIU C TOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKH OOIIETr0 MHOXKHUTEINSA, TPYNIUPOBKH CIAaraeMbIX,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [TpumensaTs mpeoOpa3oBaHKs MHOTOUJICHOB JUISI PEIICHUS PA3IAYHBIX
' 3a]a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKH
97 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU ITOKA3aTEISAMU J1JIs
' peoOpa30BaHus BIPAKEHUM
3 YpaBHEHUS U HEPABEHCTBA
Pemlare J5MHEMHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSA
3.1 IpaBUiia Mepexoja OT MCXOIHOTO YPaBHEHHsI K PaBHOCHIBHOMY €MY.
[TpoBepsTh, SIBIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpadpuueckre METO bl IPU PEIICHUN JTUHEWHBIX YpaBHEHUN
' U UX CUCTEM
33 [TonGupate npuMepsl map 4uces, SBISIOUIMXCS PEIICHUEM JIMHEWHOTO
' YpaBHEHHUS C ABYMs IEPEMEHHBIMU
CTpouTh B KOOPJIUHATHOM MIOCKOCTH TpaUK JMHEHHOTO YPaBHEHHUS C
3.4 JBYyMsI TIEPEMEHHBIMU; TOJb3YSACh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelIeHNs ypaBHEHUS
35 Permath cuctemsl IByX JUHEHHBIX ypaBHEHUH C ABYMS IEPEMEHHBIMH, B
' TOM 4Hciie Tpaduuecku
CocTaBnaTh M pemath JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH TIO YCIOBHIO 3a7a4d, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJla4¥ MOJYYCHHBIN pe3ynbTar
4 Koopnunate! u rpadpuku. OyHkimm
N300paxkatb Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJMHATaM, Jy4H, OTpPE3KH, HMHTEPBAJbI, 3alHCHIBAThH
YHCIIOBBIE MPOMEXYTKH Ha aIre0pandeckoM si3bIKe
42 OTmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM
' KOOpAUHATaM
4.3 Crpouts rpaduku TMHEHHbIX GyHKIMNA. CTpouTh rpa@uk QyHKIUU y =




X

4.4

OnuceiBaTh C MOMOIIBI0 (PYHKIMIA HM3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOUTEIBHOCTD, BpeMSsi, 00beM paboThI

4.5

HaXO,ZII/ITI) 3HA4YCHUC q)YHKHI/II/I I10 3HAYCHUIO €C apTYMCHTA

4.6

[lonumate rpaduueckuii  cnocod MNpeACcTaBICHUS U aHaAIM3a
uHdopMaIuu, WH3BIEKATb W HWHTEPIPETUPOBATh HHPOPMALUIO U3
rpauKOB peasibHBIX MPOIECCOB U 3aBUCUMOCTEH

BeposaTHoCTh M cTaTHCTHKA

5.1

Yurath nHGOPMAIIMIO, TPEACTABICHHYIO B TaOIHUIaX, HA JUarpamMMax,
MPEACTAaBIATh JIaHHBIE B BHAEC TaOJMWIl, CTPOUTH JUATPAMMBbI
(cTonbukoBbIe (CTOJIOUATHIE) U KPYTOBBIC) IO MAaCCUBAM 3HAYCHUM

5.2

OnuceiBaTh H HHTCPIIPCTHPOBATL PCAJIbHBIC YHMCJIOBBIC JAaHHBIC,
IIpCaACTAaBJICHHBIC B Ta6JII/II_IaX, Ha JhuarpaMmax, I"pa(bI/IKaX

5.3

Hcnonp3oBaTh JJIA OIINCaHMA JaHHBIX CTaTUCTHUYCCKHC
XAPAKTCPUCTHUKH: CPCOHCC apH(i)MCTH‘IGCKOG, MCaAHraHa, HauOOJIbIIEEe U
HAUMCHBIICC 3HAYUCHUA, pa3Max

5.4

HNmeTh npencraBieHue O CIy4alHOW M3MEHYMBOCTH Ha MpUMEpax LEH,
(U3MYECKUX  BEJIIMYMH, AaHTPONOMETPUYECKHX  JaHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOUYUBOCTH

['eomeTpus

6.1

Pacrio3naBaTh M3y4yeHHBIE T€OMETpUUYECKUE (DUTYpBI, ONPEACNiATh HUX
B3aMMHOE PACIOJIOKEHUE, H300paxaTh TeOMETPUYECKUE (QUTYPHI,
BBITIOJTHATh YEPTEkKHU MO YCIOBUIO 3anaud. M3mepsTh JUHEWHbIE U
YIJIOBBIC BEJIMUMHBI. Pelarh 3a1a4i Ha BBIUUCIICHUE JIMH OTPE3KOB U
BEJINYMH YTJIOB

6.2

Jlenath TpyOyI0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYWH MPEIMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOIHBIX 00BEKTOB. Pazmuate pazMepsl
ATUX OOBEKTOB TIO MOPSIIKY BEIIMUUHBI

6.3

CTpouTh 4epTeKU K TCOMETPUUECKUM 3a7a4aM

6.4

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BAThH
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELIEHUU
3a1a4




6.5

[IpoBoauTe  JOTMYECKHE  PACCYKAEHUSA  C  HCIIOJIb30BaHUEM
reOMETPUYECKUX TEOPEM

6.6

[Tonp30BaThCs IIPU3HAKAMU PaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTOJBbHUKOB, CBOMCTBOM MEIWAHBI, ITPOBEACHHONW K THIIOTEHY3€
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHNHA T€OMETPUYECKUX 3a7a4

6.7

OnpenensaTe MapaieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
oOpazyeT ¢ HUMHU cekymias. Onpeaensars mapamieqbHOCTh MPSIMBIX C
MTOMOIIIBI0 PABEHCTBA PACCTOSAHUM OT TOYEK OJHOW MPAMOM O TOUYEK
JIPYTrou mpsiMOn

6.8

Pematsp 3aJa4H Ha KJI€TYaTON 6yMare

6.9

[1poBOANTH BEIYMCIICHUS U HAXOAUTh YUCIIOBbIC U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKUX 3a]a4yaX C HUCIIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX
IpU TEPECEUCHUH [IBYX IMAapaJUICIbHBIX MPAMBIX CEKylleil. Pemars
MPAKTUYECKUE 33a4l HAa HAXO0KJICHUE YTJIOB

6.10

Bnanerh moHSATHEM T€OMETPUUECKOIO MECTa TOUYEK. Y METh ONPEEIATh
OMCCEeKTPHUCY yIJIa M CEPEIWHHBIN TEPHeHAUKYJApP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOUEK

6.11

@opMyIMPOBATH ONIPEIEIEHUS OKPY>KHOCTH U Kpyra, XOp/bl U THAMETPA
OKPY’KHOCTH, IIOJIb30BaTbCS MUX CBOMCTBAMHM. YMETh NPUMEHATH ITHU
CBOMCTBA IPU PELICHUH 33134

6.12

Brnagete moHATHEM OMNMCAHHOM OKOJIO TPEYTOJbHUKA OKPY>KHOCTH,
yMeTh HaxoIuTh ee 1eHTp. llonb3oBathecsi (akramMu O TOM, 4YTO
OMCCEKTPUCHI YIJIOB TPEYroJibHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEPEAMHHBIC MEPIECHAUKYJAPbl K CTOPOHAM TPEYroJIbHUKA
MEPECEKAIOTCS B OJTHOW TOUKE

6.13

Brnanets mnoHATHEM KacaTeIbHOM K OKPYXHOCTH, MOJIb30BaThCS
TEOPEMOM O NEPHEHIUKYJISIPHOCTH  KacaTelNbHOM M pajauyca,
MPOBEICHHOT0 K TOUKE KaCaHUs

6.14

[Tonp30BaTbCd NPOCTEUIIMMU TE€OMETPUYECKMMHU HEPABEHCTBAMMU,
IMOHUMATh UX MPAKTHYECKUN CMBICIT

6.15

[IpoBOIUTE OCHOBHBIE T'€OMETPHUYECKUE IOCTPOCHUS C IOMOIIBIO
LHUPKYJIS U JIUHEVKA




IIpoBepsieMble d1eMeHThI coaepkaHus (7 Kiace)

Kon [TpoBepsiemMblii 371EMEHT COJIEP KAHMUS

1 Yucna v BBIYUCIEHUS
JIpoOGu OOBIKHOBEHHBIE W JECSATUYHBIC, MEPEXO]] OT OAHOU (QOpPMBI 3alucu
1.1 |apoGeit k apyroil. [loHsiTHE palMOHATBHOTO 4YHUCHA, 3aMKHCh, CPaBHEHUE,
yHOPSAIOYMBAHUE PALIMOHATIBHBIX YHCEIT

19 Apudmernueckue IeMCTBUS C pallMOHAIBHBIMU YnciaamMu. Pemenue 3anay us3
' peaabHOM MPaKTUKU HA YaCTH, HA APOOHU

13 CreneHb € HaTypalbHBIM IOKa3aTeleM: ONpENEeTeHUE, Npeodpa3zoBaHUE
' BBIPKEHUI Ha OCHOBE OIPEAEIICHHUS, 3aIUCh OOJIBIINX YUCEI

14 [IpoteHThl, 3aUCh MPOLEHTOB B BUJIE APOOH U IpoOU B BUE MPOLEHTOB. Tpu
' OCHOBHBIE 33]1a4M Ha IMPOLEHTHI, PEIICHHUE 3a/1a4 U3 PEabHOU MPAKTUKU

15 [IpumeHeHne TMPU3HAKOB JENMMOCTH, Pa3jO)KEHHE Ha  MHOXKUTENN
' HaTypaJIbHbIX YUCEI

16 PeanbHble  3aBUCMMOCTHM, B TOM 4YHCle T@psMas U oOpaTHas
' IPOIIOPILIMOHAIBHOCTH
2 AnreOpanyeckue BbIpaKeHHs

21 [IepeMeHHBIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpEMEHHON. [JomycTumble
' 3HAYEHUS NTEPEMEHHBIX

29 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHIE (HOPMYIIBIL.
' Boruncnenus no popmyiam

23 [IpeoOpazoBanne OYKBEHHBIX  BBIPAXKEHUH, TOXKICCTBEHHO  pPaBHbBIC
' BBIPAKECHUSA

2.4 | CBoiicTBa CTENEHU C HaTypaJbHBIM MTOKa3aTeIeM

25 OpnHounensl 1 MHOTOWIEeHbl. CTeneHb MHOrowieHa. CloXeHue, BBIUUTaHHE,
' YMHOXEHHE MHOTO4JICHOB

26 DopMyJIbl COKPAILIEHHOIO YMHOKEHHMSI: KBaIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' ®opMyiia pa3HOCTH KBaJpaToB. Pa3iiokeHre MHOTO4JIEHOB HA MHOKUTEIN
3 YpaBHeHus

31 VYpaBHeHUE, KOpEHb YypaBHEHMS, MpaBUiia MNpPeoOpa3oBaHUsl YpaBHEHUS,

PaBHOCUJIBHOCTDb YPaBHEHUU




JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHUCIO KOPHEW JIMHEMHOTO

3.2 . .
yYpaBHEHUS, PELICHUE TUHEHHBIX YpaBHEHUN
33 CocraBrieHne ypaBHEHHIA IO yCIOBHIO 337a4uu. PelieHne TeKCTOBBIX 3a/1a4 ¢
' MOMOIIIBIO YPAaBHEHUI
3.4 |JluneitHOe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €r0 rpauk
Cucrema AByX JMHEHWHBIX YpaBHEHUU C JABYMsS TepeMeHHbIMHU. PemienHue
3.5 |cucreM ypaBHEHHH criocoOOM MoJIcTaHOBKH. [IpuMepsl pelieHrs TeKCTOBBIX
3a/1a4y ¢ TOMOIIBIO CUCTEM YpaBHEHUMN
4 Koopnunate! u rpaduku. OyHkmmm
4.1 |KoopauHaTa TOYKM Ha TIPSIMOM
4.2 YucnoBble MPOMEXKYTKH. PaccTosiHue Mexay AByMsl TOUKaMU KOOPJIMHATHON
' IIPSAMON
43 [IpssimoyroisbHast cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
' TOYKH Ha KOOPAMHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3a1aHHbIX (QopMyinamu. UteHune rpaukoB peagbHBIX
' 3aBUCUMOCTEN
45 |llonsarue pyukmun. I'paduk Gyukuu. CoiicTBa QyHKIIHIA
4.6 |Jluneiinas pyukmus, ee rpaduk. ['paduk dynkumm y = ||
47 ['padrueckoe pelieHue JUHEHHBIX YpPaBHEHMA M CUCTEM JIMHEHMHBIX
' ypaBHEHUI
5 BeposTHOCTh M CTaTUCTHKA
[IpencraBnenne qaHHBIX B BUJE TaOJIUIl, AMarpamm, rpadukoB. 3amoHEHUE
Ta0NHIl, YTEHUE U TOCTPOCHHUE auarpamm (CTOJOMKOBBIX (CTONOYATHIX) H
5.1 |kpyroBbix). Utenue rTpaduKoB peasbHBIX TpoleccoB. M3BieueHue
uHhOpMAIIUU W3 JUarpaMM W TaOJHIl, WCTOJIh30BAHME W HHTEPIPETAIUs
JTAHHBIX
OnucarenpHasi CTaTHCTHUKA: cpefHee apudMeThdyeckoe, MeauaHa, pa3Max,
5.2 |HauOoblliee ¥ HAUMEHbIIIEe 3HAUCHHUS HaOOpa YMCIIOBBIX NaHHBIX. [IpuMeps
CIy4YallHOM U3MEHYUBOCTH
Crny4daliHbIi 3KCHEpUMEHT (OMBIT) W cllydailHoe coObiTHe. BeposiTHOCTh U
5.3 |ugactota. Poimb MallOBEpOSTHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHIA B

npupoze u B obmiecTBe. MoHeTa 1 urpajgbHas KOCTh B TEOPUH BEPOSTHOCTEN




5.4

I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Uucino pedep M cyMMapHas
creneHb BepuinH. [Ipeacrasnenue o cBsizHocTH rpada. Lenu u nukist. [lytu
B rpadax. OO0xon rpada (vinepoB nyTh). IlpencraBnenue 00
OpUEHTHPOBaHHOM Ipade. Pemenue 3agau ¢ nomouibio rpagos

['eomerpus

6.1

HavanbHble IOHATUA reomMeTpun. Touka, IpsMasi, OTpE30K, Jyd. Yroia. Buabl
yriioB. BeprukanbHple M CMexHbIe yrubl. buccekrpuca yrna. Jlomanas,
MHOTrOyroyibHUK. [lapannenpHOCTh U EPIIEHIUKYISIPHOCTD HPSIMBIX

6.2

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE

6.3

OCHOBHBIE TOCTPOEHUS C IMOMOIIBIO LUPKYJIS W JMHEUKU. TPEyroJbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBOMCTBA

6.4

PaBHOOEpeHHBII W  PaBHOCTOPOHHHM  TpeyrojibHuUkH. HepaBeHCTBO
TPEYTOJIbHUKA

6.5

CpoiicTBa M TPU3HAKKM PaBHOOEAPEHHOro TpeyrojbHuka. [IpuszHaku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CBolicTBa 1 MPU3HAKY MapaUICIbHBIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHHUKA.
BHemiHue yribl TpeyrojabHUKa

6.7

[IpssMOyroJibHBIA  TpeyroJbHUK. CBOWCTBO MEIHWAHBI MPSIMOYTOJIBHOTO
TPEYroJIbHAKA, NPOBEICHHOM K TuUnoreHys3e. IIpu3Haku paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTrO/IbHBIM TPEYTOJIBHUK C YIVIOM B

30°

6.8

HepaBeHncTBa B reomMeTpwu: HEPAaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHO#, TeopemMa O OoJbllieM yrjie ¢ OOJbIIEH CTOpOHE
TpeyroJbHHKA. [IepeHauKyIsap 1 HaKJTOHHAS

6.9

['eomeTprueckoe MeCTO TOYEK. buHccekTpuca yrina W CEpEeaUHHBIN
MIEPIIEHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK

6.10

OKpy»XHOCTb M Kpyr, XopJa U JuaMeTp, HUX CBoiWcTBa. B3aumHoe
paCIIOJIOKEHUE OKPYXKHOCTM U mnpsMou. KacarenpHas u  cekymas K
OKPYXHOCTH

6.11

OKpy»XHOCTb, BIHCaHHas B yroj. BrucaHHass M omMcaHHAas OKPYKHOCTH
TPEYrOJIbHUKA




IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATaM OCBOCHHMS OCHOBHOM

o0pa3oBaTeJbHON MporpaMmMsel 8 Ki1acca

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IPOBEPSEMOT 00pa3oBaTeNbHON NpOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHus
0 pe3yJibTara
1 Yucna v BBIYUCIEHUSA
Hcnonb3oBaTh  HayaldbHbIE  MPEICTaBICHUS O  MHOYECTBE
11 JEUCTBUTEIBHBIX YUCEN JJIl CPAaBHEHUSA, OKPYTJEHUS W BBIYMCIICHHI,
' n300pakaTh JICUCTBUTEIbHBIC YHCIIA TOYKAMU HA KOOPAUHATHON
PSAMON
[TpuMeHsTh MOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHSI, HAXOIUTh
19 KBaJIpaTHbIE KOPHHU, HMCHOJb3Yd MNPH HEOOXOJUMOCTH KAJIBKYJSATOD,
' BBINIOJIHATh NPEOOpPA30BaHUsl BBIPAKEHUH, COJAEpXKAIIMX KBaJIpaTHBIE
KOpPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEH
13 Wcnonp3oBaTh 3amucu  OOJIBIIMX W MaJblIX YHUCET C IOMOUIbIO
' JECATUYHBIX Apo0el u crenenelt uncina 10
2 AnreOpanyeckre BbIpaKeHUS
[IpuMeHsATh TOHSTHE CTENEHH C IEeJIbIM T0KAa3aTeleM, BBIMOJIHATh
2.1 npeoOpa3oBaHus BBIPAKEHHUM, COJIEpXKAIIMX CTENeHH C IEeJbIM
noKasaTeyieM
BBIONHATE ~ TOXAECTBEHHBbIE  NPeoOpa3oBaHUs  PALMOHAJIBHBIX
2.2 BBIDQKEHUN HA OCHOBE IIPaBWJI JECWCTBUU HaJ MHOTOYICHAMH U
anredpanvyecKuMu ApoosiMu
2.3 PackiianpiBaTh KBaIpAaTHBIN TPEXWICH HA MHOXKHUTEIN
24 [IpumensaTh mpeoOpa3oBaHUsl BBIPAKEHUW [JISI PEHICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU
3 VYpaBHEHUs U HEPABEHCTBA
Pemiatb nuHEHHbIE, KBaJpaTHbIE ypaBHEHHS W palMOHAJIbHbBIC
3.1 ypaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JBYX YpPaBHEHUH C JIBYMs
nepeMEHHBIMU
[IpoBoauTh MpPOCTEMIINE MCCICIOBAaHUS YPAaBHEHHMM U CHCTEM
39 YpaBHEHHUH, B TOM UHKCJIE C IPUMEHEHUEM IpapUueCcKUX MpeCTaBICHUN

(ycranaBnuBaTh, UMEET JIM YpPaBHEHHWE WM CUCTEMA YpaBHEHUU
pelIeHus, €CJIM UMEET, TO CKOJILKO, U IIpoUee)




3.3

[TepexoauTs OT c1IOBECHON (POPMYITUPOBKH 33]]a4H K €€ aJIreOpandecKon
MOJIEJTH C TIOMOILBIO COCTABJICHHS YPABHEHUS UJI CUCTEMBI YPABHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOTYYEHHbIN
pe3yJibTaT

3.4

[IpuMeEHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH,
pelIaTh JUHEUHbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM M UX CHCTEMBI,
naBaTh  TrpadUyecKyr0  WUIIOCTPAIMI0  MHOXKECTBA  pEIICHUN
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonumaTe W HUCNONB30BaTh (YHKIMOHAIBHBIE TOHATUS M SA3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAYEHUsI), OINPEICISITh 3HAYCHUE
GyHKIMU IO 3HAYEHUIO apryMEHTa, ONpeAeIsSTh CBOMCTBA (QYHKIIUHU 110
ee rpaduky

4.2

k

CrpouTthb rpaguKy 3JeMEHTApHBIX GYHKIUN BUIA: X, y=x%y=x,
y = |X|, omuchIBaTh CBOMCTBA YMCI0BOM (PYHKINH 110 €€ rpaduky

BeposaTtHoCTh M cTaTHCTHKA

5.1

N3BnekaTs U npeodpa3oBbIBaTh HHPOPMAIIKIO, TPEJACTABICHHYIO B BUJIC
TabNHIl, AUarpamm, rpaguKoB, MPEACTaBIATh JaHHBIE B BUAC TaOJIHIL,
TuarpaMm, rpaguKkoB

5.2

OnuceiBaTh JaHHBIE C TMOMOIIBI0 CTAaTHCTUYCCKUX ITOKA3aTesICH:
CpeIHUX 3HAUYCHUH W Mep paccewBaHUs (pa3max, JHCICPCHS W
CTaHJapTHOE OTKJIIOHEHUE)

5.3

HaxoauTh 4acTOTHI YHMCJIOBBIX 3HAYEHUM M YaCTOTHI COOBITUHM, B TOM
YyHUCIie 1o pe3ysibTaTaM U3MEpPEHUN U HaOI0 ICHU N

5.4

HaxonuTe BepOSITHOCTH CIIy4allHBIX COOBITHMMI B ONBITax, 3Has
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMNbITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

9.5

Hcnonp3oBaTh  rpaduyeckue  MOJETH:  JIEPEBO  CIy4alHOTO
AKCHEPUMEHTA, JUarpamMMbl DiJiepa, YUcIoBas mpsmas

5.6

OnepupoBaTh MOHATHSMH: MHOKECTBO, MOJAMHOXECTBO; BBINOJIHATH
omnepard  HaJ  MHOXECTBAMHU:  OOBEIUWHCHHE, IIepeceucHue,
JIOTIOJTHEHHE; TIEPEUNCIISITh 2JIEMEHThl MHOKECTB, MPUMEHSTH CBOMCTBA
MHOKECTB




5.7

Hcnonp3oBath rpaduueckoe mpeicTaBIeHe MHOYKECTB U CBSI3eH MEXIY
HUMU JIJIs1 OIIMCAHUS MTPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE IIPU PELIEHUU
3a/1a4 U3 JIpYrux y4eOHbIX MPEIMETOB U KypCOB

['eomerpus

6.1

Pacrio3naBaTtb OCHOBHBIC BHUAbI YCTBIPCXYI'OJIbHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMH IIpU pCHICHUN I'COMCTPHUYICCKUX 3a4a4

6.2

[IpuMeHSTh CBOWCTBA TOUYKH TIEPECEUCHHS MEIUaH TPEYyTroJbHUKA
(meHTpa mMacc) B pelieHrr 3a1a4

6.3

Brnagete mNOHATHEM CpeAHEN JHMHUM TPEYTrOJIbHUKA M TpaIELuH,
OPUMEHATh MX CBOWCTBA NPH PEIICHUM TIE€OMETPUYECKHX 3ajad.
[Tonp30BaTecsa Teopemon daneca W TEOPEMOM O MPONOPLIUOHATBHBIX
OTpe3Kax, IPUMEHATD X JUIS PEIICHUS IPAKTUYECKUX 3a1a4

6.4

[IpumMeHsATh TNpPU3HAKKM TOJO0OMS  TPEYrOJbHUKOB B  PELICHUU
TCOMETPUYECKUX 3a]1a4

6.5

[Tonb3oBaThest TeopeMoit [ludaropa nns penieHuss TeOMETPUUECKUX U
npakTudyeckux  3amad.  CTpouTh  MaTeMaTUYECKyl0  MOJCIb B
MPAKTUYECKUX 3a/lauyax, CaMOCTOSITENIbHO JeiaTh YEPTEeX U HaXOIUTh
COOTBETCTBYIOIIHE JITTUHBI

6.6

Brnagetp noHATHSAMH CHHYCAa, KOCMHYCa M TaHI€HCAa OCTPOro yria
MPSAMOYTOJILHOTO TPEYroiabHUKA. [101630BaThCs S TUMHU MOHATUAMUA IS
pelICHUs MPAKTUYECKUX 3a]a4

6.7

Boraucisate  (pa3audHbBIMEA - CIIOCOOAMU) IIJIOMIAAh TPEYTOJbHUKA U
IO MHOTOYTOJBHBIX (uryp (MONB3ysACh, T/A€ HEOOXOAMMO,
KaJIbKYJIATOpOM). [IpUMEHSTh TOJMydeHHbIE YMEHHS B MPaKTHUECKHUX
3a/1ayax

6.8

BrnaaeTs NOHATUSAMM BIIUCAHHOI'O Y UEHTPAIBHOTO YTJIA, UCIIOJIb30BATh
TEOpEeMbl O BIIMCAHHBIX yTJaX, yriaX MEXAy XOopAamH (CEeKyIIuMHU) U
yIJIe MEXAY KacaTeJbHOM M XOPAOM MpPHU PELICHUU T€OMETPUUYECKUX
3a7a4

6.9

BnageTtp mNOHSATHEM ONMCAHHOTO YETHIPEXYTOJIBHHUKA, MPUMEHSIThH
CBOWCTBA ONMMCAHHOTO YETHIPEXYTOJbHUKA MPU PELICHNUN 3a]1a4

6.10

[IpumMeHsATh MOJMy4YEHHbIE 3HAHUS HAa MPAKTUKE -  CTPOUTH
MaTeMaTHYECKHE MOJENIN IS 3a/ad PEalbHOM >XU3HM U TPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUA C MPUMEHEHUEM TNOoJ00us U
TPUTOHOMETPUH (ITOJIB3YSCh, T/I€ HEOOXOAUMO, KAJIbKYJIATOPOM)




IIpoBepsieMble d1eMeHThI coaepkaHu (8 Kiace)

Kon [TpoBepsiemMblii 371EMEHT COJIEP KAHUS
1 Yuciia 1 BBIYUCIICHUSA
11 KBagpatueiii koperb u3 uyucna. [loHarue 00 wuppanuoHAIbLHOM 4YHCIE.
JlecsaTnaHbIC TPUOIMIKEHUS UPPANTMOHATILHBIX YHCE
CpoiicTBa apu(meTHUecKUX KBaJpaTHbIX KOPHEM M WX NpPUMEHEHHE K
1.2 |npeoOpa3oBaHUIO YHCIIOBBIX BBHIPAKEHUM U BBIUKCICHUSIM. J[eCTBUTEIbHbBIC
qucia
1.3 |CremneHsb ¢ 1eabIM IMOKa3aTeIeM U €€ cBoiicTBa. CTaHAapTHAS 3aIUCh YHCIIA
2 AnreOpanvecKkue BhIpayKeHUS
2.1 |KBaapatHbIil TpexuJieH, pa3ioKeHHuEe KBaJPATHOTO TPEXWICHAa Ha MHOKHUTEINN
2.2 | AnreOpanueckas qpoob. OCHOBHOE CBOMCTBO aire0pandeckon apoou
2.3 |CnoxxeHue, BRIYMTaHUC, YMHOXKCHUE, ACICHUE aareOpandeckux apooei
2.4 | PanuoHanbHbIC BHIpRXKEHHS U X MTpeoOpa3oBaHue
3 VYpaBHEeHHs 1 HEPaBEHCTBA
31 KBanpaTHoe ypaBHeHME, (popMysia KOpHEN KBaipaTHOTO ypaBHeHuUs. Teopema
Buera
3.2 |Pemenue ypaBHeHHUH, CBOAAIIUXCS K JIMHEHHBIM M KBaJIPATHBIM
3.3 |[Ipocreitmue qpoOHO-palMOHAIBHBIC YPABHEHUS
['padmueckas mHTEpNIpETAIldS YPAaBHEHUN C IBYMsI IEPEMEHHBIMH U CHCTEM
3.4 |nuHEHHBIX ypaBHEHUU C ABYMs MepeMeHHbIMU. [Ipumepsl penieHus cucteM
HEJTMHEHHBIX YPaBHCHHUH C IBYMS ITEPEMEHHBIMU
3.5 |PemieHue TEKCTOBBIX 3a71a4 alreOpanyeckum crocooom
3.6 |YwucrnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 |HepaBeHCTBO ¢ 0/IHOM NIEpEeMEHHOM
3.8 |PaBHOCHIBHOCTH HEPABEHCTB
3.9 |JluneiiHble HEPABEHCTBA C OJTHOM MMEPEMEHHOMN




3.10

CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM

4 DOyHKIIUN
41 [Tonsitue yukiuu. O61acTh onpeaeaeH!s U MHOKECTBO 3HAYCHU I (DYHKIIUH.
' CrniocoOnI 3a1aHus PyHKIIHMA
4.2 |I'paduk pyskuuu. YtreHnne cBONCTB QYHKIINH 1O €€ rpaduky
4.3 |IIpumepsi rpadukoB (PYHKITHH, OTpAKAIOIIUX PEAThHBIC TPOIIECCHI
4.4 OyHKIMY, OMNHUCHIBAIONIME TMPSMYI0 M OOpaTHYIO MPOMOPIMOHAIbHbBIE
' 3aBUCUMOCTH, UX TpaduKu
45 |OyHkiuny =x2y =X
46 | oymxmm Y = Vx, y =[x
4.7 |I'paduyeckoe perieHrue ypaBHEHHUN U CUCTEM YpPaBHEHUI
5 BeposTHOCTh M CTaTUCTHKA
5.1 |IIpeacraBneHue JaHHBIX B BHJIEC TAOJUII, TUarpamMm, rpaukoB
59 MHOXeCTBO, HJIEMEHT MHOXECTBa, MOAMHOXeCTBO. Ornepauun Haj
' MHOECTBaMU: 00beIMHEHNE, TIEpEeCeUeHUE, TOTTOJTHECHUE
53 CBolicTBa ornepanuil HaJl MHOKECTBAMU: TIEPEMECTUTENIBHOE, COYETATEIIBHOE,
' pacnpeenuTeabHOe, BKIFOUEHHUS
54 Hcnonb3oBanue rpaduyueckoro MPEeACTaBICHUS MHOXECTB JUIsl OMUCAHUSA
' peaTbHBIX IPOLIECCOB U SIBJICHUH, TIPU PEIIICHUH 3a]1a4.
55 N3mepenne paccemBaHus JaHHBIX. Jlucnepcust U cTaHIAPTHOE OTKIOHEHHE
' YHCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus
DJleMeHTapHble COOBITHS  cliydaiiHOro ombiTa. CiydaliHble COOBITHS.
56 BepositHocTr  cOOBITHI. OTBITEI C PaBHOBO3MOXKHBIMU 3JICMEHTAPHBIMU
' coObrtusiMu.  CrydaifHplii  BeIOOp. CBSI3b  MEXIYy MAaJOBEPOSTHBIMU U
MPAKTUYECKU JJOCTOBEPHBIMHU COOBITHSIMU B IPUPOJIE, OOIIECTBE M HAYKE
HepeBo. CBolcTBa JE€pEBbEB: EIUHCTBEHHOCTh MYTH, CYILECTBOBaHUE
5.7 |BHCSYECH BEpUIUHBI, CBSI3b MEKIY YUCIIOM BEPIITUH U uncioM pedep. [IpaBuio
yMHOXeHus. Perienue 3aiad ¢ moMonisto rpados
[IpoTuBomnonoxubie coObiTusA. Juarpamma DOinepa. OObeauHEHUE U
5.8 |mepeceuenne coObiTHil. HecoBmecTHbie coObiTus. Dopmyna ClOXKEHUS

BEPOSATHOCTEU




5.9

VYcmoBHas BeposTHOCTE. IIpaBuito ymHoxeHus. HezaBucuMBbIe COOBITHS

IIpencraBienue dKclepuMeHTa B BUAE JAepeBa. Pemienwe 3amad  Ha

5.10 |HaxoXAeHHE BEPOATHOCTEW C MOMOIIBIO IepeBa CIyYalHOTO HKCIIEPUMEHTA,
JIyrarpamm Jitnepa
6 ['eomeTpus
6.1 |YerbipexyronsHuku. [lapamnensorpamm, ero npu3Haku U CBOMCTBA
6.2 |I[IpsMoyrosbHHK, pOMO, KBaapaT, UX MPU3HAKA U CBOWCTBA
6.3 Tpanenus, paBHOOOKasi Tpamnelusi, €e CBONCTBA U Mpu3Haku. [IpsimoyronpHas
' Tpanenus
6.4 Meron ynsoenuss Menuansbl. LlenTpanbHas cummerpus. Teopema daneca u
' TEOpeEMa O MPOMOPLUUOHAIIBHBIX OTPE3KaX
6.5 |Cpennue nmuaMM TpeyronbHUKA U Tpamenun. LleHTp Macc TpeyroapHUKa
6.6 [Togobue TpeyronbHUKOB, Kod(pduiment mnomodusi. [lpusHaku mnogodus
' TpeyTroJbHUKOB. [[puMeHeHune nogo0us npu peluieHuy MPakTUYECKUX 3a1ad
6.7 @opMynbl IS [JIOMIAM  TPEYTroJbHUKA, IapajuiesiorpaMma, pomba u
' Tpaneuuu
6.8 CpoiictBa momaae reoMmerpudeckux ¢Guryp. OTHOLIEHWE MIIOIAaeH
' MOI00HBIX (HUTYP
6.9 Briuncnenue miomanei TpeyroJibHUKOB U MHOTOYTOJILHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemnl [ludaropa mnpu pemeHun
' MPAKTUYECKUX 3a7a4
CHHyC, KOCUHYC, TaHI€HC OCTpPOTO yIJia MPSIMOYTOJIBHOTO TPEYTrOJIbHHKA.
6.11 |OcHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. |PUTOHOMETPUYECKHUE
¢dbynkuuu yrios B 30°, 45° u 60°
6.12 BrucaHnHbIe ¥ IGHTPAJIbHBIC YTJIbI, YTOJ MEXKY KacaTeJIbHOU U XOPAOH. YTIIbI
' MEK]ly XOpAaMU U CEKYIIUMHU
6.13 |BnucaHHble U ONMCAHHBIEC YETHIPEXYTOJIbHUKU
6.14 B3auMHOe pacnosioxkeHue AByX OKpyxkHocTer. KacaHue OKpy»KHOCTEMH.

OO1ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM

IIpoBepsiemble TPeOOBaHUSA K Pe3yIbTATAM OCBOCHHMS OCHOBHOM




o0pa3oBaTeabHON Mporpammsl (9 kiaacc)

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTATHI OCBOCHUSI OCHOBHOM
IPOBEPSEMOT 0o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus
0 pe3yJibTara
1 Yucna v BBIYUCIEHUSA
11 CpaBHUBaTh U YHOPSJIOYMBATH pallMOHAIBHBICE W HPPaAlMOHAIIbHbBIC
' qHClIa
BoinonsaTe apudmeTndeckue ASHCTBUS C PAlMOHATBHBIMU YHCIIAMH,
1.2 CO4YeTasi YCTHhIE U MUCHbMEHHBIE NMPHUEMBI, BBIIIOIHATH BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMU
13 HaxoauTe 3HaueHUs CTENEHEW C UEIbIMU IOKA3aTelsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKEHUI
14 OKpyIJIsITh JEUCTBUTENBHBIE YHUCIIA, BHIMOIHATh MPUKUKY pe3yJibTaTa
' BBIYHCIICHUM, OLICHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEHUS U HEPABEHCTBA
21 Pewiats nuHENHbIE U KBaJApATHbIE YPABHEHUS, YPaBHEHUS, CBOASAIINECS
' K HUM, MIpOCTEHIINe JpOOHO-pAllMOHATBHBIC YPABHEHUS
Pemiath cucteMbl ABYX JTUHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMU U
2.2 CUCTEMBI JBYX YPaBHEHUMW, B KOTOPBIX OJHO YPaBHEHUE HE SBIISIETCS
JIMHEUHBIM
Pemiath TekcTOBBIE 3a7auM aiareOpanyeckuM CIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUSI YPaBHEHHS WJIM CHUCTEMbl JABYX YypaBHEHHH C JAByMs
NepEMEHHBIMU
[IpoBOoAMTE MpOCTEWIINE MCCIEAOBAaHUSA YPABHEHHM U CHCTEM
24 YpaBHEHUI, B TOM YHCIIC C TPUMEHEHUEM T'paPUUECKUX MPECTABICHUIM
(HampuMep, yCTaHaBJIMBATh, MMEET JIM ypaBHEHHE WU CHCTEMa
YpPaBHEHUU PEIICHUS, €CITM UMEET, TO CKOJIBKO)
Pemiate  nMHEMHBIE  HEPABEHCTBA, KBAJPATHBIE  HEPABEHCTBA,
2.5 n300paxaTh PEIICHUE HEPABEHCTB HA YUCJIOBOM MPSMOM, 3alUChIBATH
pelIeHne ¢ MOMONIbI0 CHMBOJIOB
Pemiatb cucTteMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
26 BKJIIOYAIONINE KBAJpaTHOE HEPABEHCTBO, M300pakaTh pelIeHue

CUCTCMbl HCPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3allUChIBATh PCIOICHUC C
IIOMOIIIBIO CHUMBOJIOB




2.7

Hcnonp3oBaTh HCPaBCHCTBA IIPH PCIICHUHA PA3JIMYHBIX 3a1a4

DOyHKIUU

3.1

Pacrnio3naBath q)YHKHI/II/I HN3YUYCHHBIX BHUJIOB. IIoka3biBaTh CXEMaTHUECKU

pacrnoiokKeHue Ha KOOPAMHATHON MJIOCKOCTH Ipa@uKoB QYHKIIMM BUAA:
k

y J—
y=kx,y =kx +Db, X,y =ax?+ bx + ¢ B 3aBUCHMOCTH OT 3HAYECHUI
K03(bUIIMEHTOB, ONMKUCHIBAThH CBOMCTBA (DYHKITUN

3.2

[Toka3piBaTh  CXEMATUYECKH  PACIIOJIOKEHHE HAa  KOOPJIAUHATHOM

IJIOCKOCTH TpauKoB (yHKIUN BUIA y:\/;, y = |x| U omuckIBaTh
CBOMCTBa (DYHKIIMIA

3.3

Crpouth M U300pakaTh CXEMaTU4YeCKU TpaduKu KBaJAPaTUYHBIX
GbyHKIMNA, ONMUCHIBATH CBOMCTBA KBAJAPATUYHBIX (YHKIMN MO UX
rpadukam

3.4

Pacno3HaBaTh KBaApaTUYHYI0 (QYHKIOUIO 1O QopMyse, NpPUBOIUTH
OpUMEPHl KBAJIPATUUYHBIX (YHKUUNA W3 peanbHOW KU3HH, (DU3UKH,
reOMETPUHN

Apudmerrnueckasi U reoMeTpUIECKasi IPOrpeccuu

4.1

Pacno3naBath apu@pmMeTHUeCcKyr0 ¥ reOMETPHUUYECKYIO MPOrPECCUH MPHU
pPa3HBIX CIIOCcO0aXx 3aaaHus

4.2

BBITIONHATS BBIUMCICHUS C WCIOJNb30BaHWEM (OpMyNT N-TO 4IieHa
apu(PpMETUIECKON U TeOMETPUUECKOW MPOrPEeCcCHUil, CYMMBbI MEPBBIX N
YJICHOB

4.3

N3o0paxkath 4wieHbl MOCIEAOBATEILHOCTH TOUYKAMU HA KOOPJIUHATHOU
IUIOCKOCTH

4.4

Pematp 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJEI0BATEIBLHOCTIMU, B
TOM 4HCJI€ 33Jaud W3 pPEATbHOM KU3HU (C HCIOIb30BAHUEM
KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIA)

BeposaTHoCTh M cTaTHCTHKA

5.1

W3Bnekate W mpeoOpa3oBbIBaTh WHMOPMAIUIO, TPE/CTABICHHYIO B
pa3IMUHBIX MCTOYHHMKAX B BHJAEC TaOMWI, auarpamMMm, TIpaduKoOB,
MIPEACTABIIATh TaHHBIC B BUJIE TAOIHI, IHArpaMm, rpaduKoB

5.2

Pemiaty 3agaun opraHu30BaHHBIM TMEPEOOPOM BApUAHTOB, a TaKKE C
WCITOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB




5.3

Hcnonp3oBaTh OIMUCAaTCJIBHBIC XapaKTCPUCTUKU JJIA MaCCHBOB
YMUCJIOBBIX JOAHHBIX, B TOM 4YHCJIC CPpCAHHUC 3HAYCHUA U MCPbI
PpaCCCuBaHuA

5.4

Haxoauts 4YacTOoThl 3HAYEHUM M YaCTOTHI COOBITHS, B TOM YHCIE
MIOJIB3YSCh pe3yJIbTaTaMU IIPOBECHHBIX U3MEPECHUI U HAOII0ICHHMA

5.5

HaxoauTe BepOSTHOCTH CIy4YalHBIX COOBITHI B M3YUYEHHBIX OIBITAX, B
TOM UYHCJIE€ B OINbITAX C PABHOBO3MOXHBIMHU 3JIEMEHTaPHBIMU
COOBITUSIMU, B CEPHUSIX HCIBITAHWM 1O NEPBOrO YClexXa, B CEpHUsX
vcnbITaHui bepHyum

5.6

NmeTh mpeacTaBiieHUE O CIOy4allHOW BEIMYMHE M O PACHpECIICHUU
BEPOSTHOCTEU

5.7

HNMmeTth mpejcTaBieHUE O 3aKOHE OOJBIIUX YUCEN KaK O MPOSBICHUU
3aKOHOMEpPHOCTH B CIIy4YalHOW HW3MEHYMBOCTH M O pOJU 3aKOHA
OOJBIINX YUCEN B MPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKUE (YHKIIMU OCTPBHIX YIJIOB, HAXOAUTh C HUX
MOMOIIBIO  PA3IMYHBIC DJEMEHTHl MPSIMOYTOJIBHOTO TPEYroJibHUKA
("pemieHue MPSAMOYTOIBHBIX TPEYTOALHUKOB"). HaxoauTh (¢ mOMOIIbIO
KJIBKYJISITOPA) JJIMHBI U YTJIbI JIJ1s1 HETAOJUYHBIX 3HAUCHU N

6.2

[Tonmp30BaThCA dbopmynamu IIPUBEACHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISl HAXOXKJIEHUS COOTHOIICHUU
MEXIy TPUTOHOMETPUYECKUMH BEJTMUYNHAMU

6.3

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISl HAaXOXKACHUS
Pa3IMYHBIX BJIEMEHTOB TpeyrojbHuKa (''pelieHre TpeyroabHUKOB"),
MPUMEHSITh UX MPH PEIICHUN T€OMETPUUECKUX 3a]1a4

6.4

Brnanets mnouATHAMH TIpeoOpa3oBaHUS TOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB TOo00HBIX (uryp. Ilonp3oBaThes cBOMCTBAMHU MOAOOHS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH IJIUHBI U HAXOAUTh YIJIBI Y
nonoOHeIX ¢uryp. [IpuMeHaTs cBoicTBa MOMOOWS B TMPaKTHUYECKUX
3a/ayax. Y METh IPUBOAUTH IPUMEPHI MMOJOOHBIX GUTYP B OKPYIKAIOIIEM
MUpe

6.5

[Tonb30BaThCs TCOPpCMAaMHU O IIPOU3BCACHHHN OTPC3KOB XOpA, O
IIPOU3BCACHHUHN OTPE3KOB CCKYIINX, O KBAApPaTe KacaTeJIbHOU

6.6

[lonp30BaThCsd  BEKTOpaMH, TIOHMMAaTh MX TE€OMETPUYECKHU U
(bU3MYECKU CMBICH, MPUMEHSATh UX B PEUICHUU T'€OMETPUUYECKUX U




¢buznueckux 3agad. [I[puMeHsITH CKaJIsIpHOE TPOU3BEIEHNE BEKTOPOB JIJIs
HAaxO0JICHUS JUIMH U YTJI0B

ITonp30BaThCs MCTOJZOM KOOpJAHMHAT Ha INIOCKOCTH, IMPHUMCHATHL €TI0 B

6.7
pEIICHUH TeOMETPUUECKUX U MPAKTUYCCKUX 3a]1a4
Brnagetp  NOHATHUSMHU  MPABUJIBHOTO  MHOTOYIOJIBHUKA,  JJIMHBI
6.8 OKPYXHOCTH, JJTUHBI AYTU OKPY>KHOCTH U paIMaHHON MEPHI yTJia, YMETh
' BBIYUCIISITh IUIONMIAAb Kpyra U ero uactel. [[pumMeHsTh MojaydeHHbIE
YMEHHS B MPAKTUUECKUX 3a7adax
6.9 HaxoauTe ocu wiM MEHTPhl CUMMETPUN (DUTYDP, TPUMEHSTH JIBHYKCHUS
' IJIOCKOCTH B MPOCTEUIINX CITydasx
[IpuMeHsAT, TOJIydEeHHbIE 3HAHMS Ha TMPAKTUKE -  CTPOUTh
MaTEeMaTUYECKUE MOJENIU JId 3aJad pealbHOM >KU3HU W MPOBOJUTH
6.10 COOTBETCTBYIOIIIME BBIUUCICHHS C TPUMEHEHHEM IMOJA00HsS W
TPUTOHOMETPHUECKUX  (PYHKUIMA (TOJIB3ysICh, TJe HEOOXOAMMO,
KaJIbKYJIITOPOM)
IIpoBepsieMble d1eMeHTHI coaep:kaHud (9 Kiace)
Kon IIpoBepsieMblil 2JIEMEHT COJIepKaHUS
1 Yucia 1 BEIYUCICHUS
11 PanmonanbpHble Yucia, UppalMoOHaIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHbIC
' JECATUYHBIE TPOOU
MHOXECTBO  JICUCTBUTEIBHBIX 4YHCENH, JACHCTBUTEIbHBIC YHCIA Kak
12 OCCKOHEUHBIE JIeCITUYHBIC ApoOH. B3anmMHO 0JHO3HAYHOE COOTBETCTBHUE
' MEXKJY MHOXKECTBOM JICHCTBUTEIBHBIX YHCEJI W KOOPJAWHATHOM MPSMOM.
CpaBHEeHUE NEUCTBUTEIBHBIX YUCET
1.3 |Apudmernueckue AeHCTBUS C ACHCTBUTECIBHBIMHU YHCIIAMHU
N3mepenust, npuOIMKeHUs, OIEHKU. PasMmepsl OOBEKTOB OKPYXKAIOIIETO
14 MUpa, JUIMTEIBHOCTh MPOIECCOB B OKpyKawomieM mupe. [IpubmmxenHoe
' 3HAUCHUE BEJIMYUHBI, TOYHOCTh MpUOMKeHusa. OKpyrieHue 4Yucel.
[Ipuknka v OLEHKA pe3yIbTaTOB BHIUYMCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 | YpaBHeHUS C OJTHON EPEMEHHOU
2.2 |JluneitHoe ypaBHeHUE. Pernienne ypaBHeHUN, CBOASIIMXCS K IMHEHHBIM




2.3

KBanparHoe ypaBHeHnue. Penienue ypaBHEHU, CBOAAIINXCS K KBAAPATHBIM

bukBanpatHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUM TPETbEU U

24 YETBEPTOM CTENIEHEHN PA3I0KEHUEM HA MHOXKUTEIN

2.5 |Pemenue npoOHO-palimoOHaIbHBIX YPaBHECHUHN

2.6 |Cuctembl ypaBHEHUI

2.7 | YpaBHEHHUE C IByMsI IEPEMEHHBIMU U €T0 Tpadux

2.8 | Pemenue cucteM ABYX JMHEHHBIX YPABHEHUM C BYMS IEPEMEHHBIMU

29 PemeHUI/Ie CHCTEM JBYX YPABHEHHUH, OJHO M3 KOTOPBIX JIMHEUHOE, & IPYroe -
BTOPOM CTENIEHU

2.10 |I'padmueckas HHTEpIIpETAIUS CUCTEMBI YPaBHCHUN C ABYMS TIEPEMEHHBIMH

2.11 |Pemenue TEKCTOBBIX 3a7a4 alreOpandeckuM CriocoooM

2.12 |YucnoBble HEPABEHCTBA U X CBOMCTBA

2.13 |PemeHue TuHEHHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM

2.14 | PemeHue CUCTEM JIMHEWHBIX HEPABEHCTB C OJTHOM IMepEMEHHOMN

2.15 |KBagpaTHbIie HEpaBEHCTBA

216 ['padmueckas mHTEpIpETAIMS HEPABEHCTB W CHCTEM HEPaBEHCTB C JIBYMS
IePEeMEHHBIMU

3 OyHKIMN

31 KBagparuunas ¢yskiusa, ee rpadux u cBoiictBa. [lapabona, koopauHATHI
BEPIIMHBI 11apaboIIbl, 0Ch CAMMETPHUH MapadoIIbl

3.2 |I'paduxu ¢pyakmmii y = kx, y = kx + b u ux cBoiictBa

k

3.3 y==
['paduxu pyHKUMN X,y =x%u ux cBolicTBa

3.4 I'paduku pysxuuit ¥ = Vx , ¥ = |x| u ux cBoiicTBa

4 YwucrioBble MOCIeA0BaTEILHOCTH

41 Omnpenenennre u crmocoObl 3aJaHNUS YUCIOBBIX TIOCIEIOBATEIBHOCTEH. 3aaHne
MOCJIE0BATEILHOCTH PEKYPPEHTHOM hopmyIion U GopMyIIoi n-ro ujieHa

4.2 |Apudmernueckass mporpeccus. Dopmynbl n-ro uiaeHa apupMETHIECKON




IporpeCcCuur, CyMMbI IICPBLIX N YICHOB

['eomerpuueckas mnporpeccuss. DopMynsl N-ro WieHa TIE€OMETPUYECKOU

4.3
MIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB
N3o0pakeHne WICHOB apu(dMETHYECKOM M T'E€OMETPUYECKOW MpOrpeccuit
4.4 |TOYKAaMM Ha KOOPJMHATHOM IIJIOCKOCTU. JIMHEHHBIN M 3KCIOHEHITUATbHBIN
pocT
4.5 |CnoxHbIe IPOLECHTHI
5 BeposTHOCTh M CTaTUCTHKA
[IpencraBnenre JaHHBIX B BUAe TaOnmuu, JauarpamM, rpaduKoB,
5.1 |uHTepmnperanus JaHHBIX. UTEHUE U TOCTPOCHHE TaOIUII, JUarpaMM, rpauKoB
10 PEaJbHBIM JaHHBIM
5.2 |llepectanoBku u (hakTopran
5.3 |CoueTaHus ¥ YHCIIO COUYCTAHUIN
5.4 | Tpeyronpuuk Ilackains. PeleHue 3agad ¢ UCIOIb30BaHUEM KOMOMHATOPHUKH
55 ['eomerpudeckas BeposiTHOCTh. CiyuyallHbIM BBIOOP TOYKM W3 (QUTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTHU
5.6 |Hcmpitanue. Ycnex u Heyaava. Cepust HCIBITAHUH IO IEPBOTO ycIexa
57 Cepust ucnbiTanuii bepuymm. BeposaTHOCTH COOBITHII B CEpUM UCTIBITAHUIN
' bepnymmn
5.8 |CnyyaitHas BeJIMYMHA U paclpeiesieHue BEpOsITHOCTE!
59 Maremarnueckoe oxxupanue U aucnepcus. [Ipumepbl MareMaTu4yeckoro
' 0’KMJAHUS KAK TEOPETUYECKOTO CPEAHETO 3HAUEHHUSI BEJIMYUHBI
510 MaremaTn4yeckoe OXKHIAHWE W JHUCIEPCUS CIIyYalHOM BEIWYMHBI 'UHCIIO
' YCIIEXOB B CEpUH UCTIBITAHUN bepHymn"
511 [Tonsatue o 3akoHe OONBIINX YHced. M3mMepeHue BeposITHOCTEH ¢ MOMOIIbIO
' 4acTOT. PoJib 1 3HaueHUEe 3aKOHA OOJIBIIINX YKCEIT B MPUPOE U OOIIECTBE
6 ['eomeTtpus
6.1 Cunyc, xocuHyc, Tanreic ymioB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOKIECTBO. DOPMYIIbl MPUBEACHUS
6.2 Pemenue TpeyroyibHUKOB. TeopeMa KOCMHYCOB U TEOpEMA CUHYCOB. Pelienue

MMPAaKTHYCCKUX 3aJa4 C HCIIOJIb30BAHHEM TCOPEMbl KOCHMHYCOB M TCOPCMBI




CUHYCOB

6.3

[IpeobpazoBanne nomoous. [Togodue cOOTBETCTBEHHBIX JICMEHTOB

6.4

TeopeMa O IPOHU3BCACHHUHU OTPC3KOB XOpA, TCOPCMBI O IIPOU3BCACHHUU
OTPEC3KOB CCKYIIIUX, TCOPCMA O KBAAPATC KacaTeJIbHOM

6.5

Bektop, 1nuHa  (MOAYJb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
IPOTUBOIOJIOXKHO HAIPABICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpali HaJ BeKTOopaMu. PasnmokeHue BeKTOpa IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.6

Koopnnnatel BekTopa. CKansipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HAaxO0KJICHUS JUIMH U YTJIOB

6.7

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PAaBHEHUS IPSIMOM M OKPYKHOCTH B
KOOPAMHATAaX, MEPECEUCHUE OKPYKHOCTEH M MpsMBIX. MeTon KoopauHar u
€ro MPUMEHEHUE

6.8

HpaBI/IJIBHBIG MHOI'OYT'OJIbHUKH

6.9

Jnuna okpykHOCTH. ['pamycHas u pajguanHas Mepa yriia, BEIUUCIECHUE JITTUH
YT OKPYXKHOCTEN

6.10

[Tnomans Kkpyra, ceKTopa, CerMeHTa

6.11

JIBUKEHMsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUM (QUTYp (3JI€MEHTapHbIE
npenacrasienus). [lapamnensHbiil nepenoc. [loBopor

IIpoBepsiembie Ha OI'D o MaTeMaTHKe TPEOOBAHUS
K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs

Kox

[IpoBepsiembie TPEOOBAHMS K IPEAMETHBIM PE3YJIbTaTaM OCBOEHUS

poBEpSIEMOr OCHOBHOI1 00pa3oBaTeIbHOI NMPOrpaMMbl OCHOBHOTO O0IIIEro
0 TpeOOoBaHUs oOpazoBanust Ha ocHoBe PI'OC

1

YMeHue OnepupoBaTh IOHATHAMHU: MHOXECTBO, ITOJIMHOYECTBO,
orepalyy HaJ MHOKECTBAaMH; YMEHHUE ONEPUPOBATH NOHATUSAMU: rpad,
CBA3HBIM rpad, AepeBO, LHMKI, MPUMEHATh WX NPHU PELICHUU 3a/ad;
YMEHHUE HCMOJb30BaTh TIpauUueckoe MpeACTaBICHHE MHOXECTB s
ONMCAHUs PEANbHBIX MPOLECCOB U SIBJICHUMW, NPU PELUICHUM 3a1a4 U3
OpYruX y4eOHBbIX MPEAMETOB

YMeHue ornepupoBaTh MOHSATHUSAMH: OIpeEJeieHrue, aKkCuoMa, Teopema,
JI0OKa3aTeIbCTBO;, yMEHHWE paclo3HaBaTh WCTUHHBIE U JIOKHBIC




BBICKA3bIBaHUS, IPUBOJNUTH NPUMEPBI U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHHSI BBICKA3bIBAHUU

YMeHue OnepupoBaTh IMOHATHAMU: HATypPaJdbHOE YHCIIO, IPOCTOE H
COCTAaBHOE YHCJIO, JECIUMMOCTb HATypaJbHBIX YMCEN, NPU3HAKU
JETUMOCTH, IIeJI0O€ YHUCIIO0, MOJYJb 4YHCia, OOBIKHOBEHHAs JIpo0b U
JecsATUYHasi ApoOb, CTaHJAPTHBIA BHJl YKCIIA, PALMOHAIBHOE YHCIIO,
UPpALMOHATIFHOE YHCIIO, apU(PMETHUECKU KBaJpaTHBIH KOPEHB;
YMEHUE BBINIOIHATH JIEHCTBHS C YACIIAMU, CPABHUBATh U YIIOPSA0YMBATh
YHUCJIa, NPEACTABIATh YUCJIA HAa KOOPAWMHATHOM IPSMOM, OKPYTIJIATH
YKCIIa; YMEHHUE JeNaTh IPUKUAKY U OLEHKY PE3yJIbTaTa BHIYUCIICHUM

YMeHHe OIepupoBaTh NOHATHAMH: CTENEHb C LEIbIM I10KA3aTeleM,
apu(pMeTUYeCKuid KBaJpaTHbId KOPEHb, MHOIOYJIEH, airedpanydeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOM CTENEHU
0OJbIlle €OUHUIIBI; YMEHHUE BBINOJHATH pacyeTbl M0 (opMyJiaMm,
npeoOpazoBaHusl LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN U
BBIPAXKEHUI C KOPHAMHU, PA3JIOKEHNE MHOTOYJICHA HA MHOXKUTEIH, B TOM
YlClie C MCIOJb30BaHUWEM (POpPMYJ pa3HOCTH KBaJApaTOB M KBajpara
CYMMBI ¥ Pa3HOCTHU

YMeHue onepupoBaTh MOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOW IIEPEMEHHOM, YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; YMEHME pellaTh JIMHEWHBbIE W KBaJIpaTHbIC YpPaBHEHUS,
ApOOHO-pallMOHANIbHBIE YpaBHEHUS C OJHOW MEPEMEHHOW, CHUCTEMBbI
JIBYX JIMHEMHBIX YPAaBHEHUM, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHANbHBIE HEPABEHCTBA C  OIHOM
IIEPEMEHHOW, B TOM YHCJIE IIPY PELICHUN 3a4a4 U3 APYTUX IIPEAMETOB U
MIPAKTUYECKUX 33/1a4; YMEHUE HUCIIOIb30BaTh KOOPAUHATHYIO NIPSIMYIO U
KOOPJIMHATHYIO IUIOCKOCTh JJII M300pa)K€HUs PELICHUW YpaBHEHMHI,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GyHKIUS, Tpaduk QYHKIHH, HYJIU
(YHKIMM, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHus,
yObIBaHMsI, HAUOOJbIlIEE U HAMMEHbIlIee 3HAUYCHUS (PYHKIUHU; YMEHUE
OMepyupoBaTh MOHATHUSAMU: MpsMas MPONOPLUUOHAIBHOCT, JUHEIHAs
GyHKUMS, KBagpaTU4Hass (yHKUMs, oOpaTHas MPOMOPIUOHAIBHOCTD,
napabona, runepbona; yMEHHE CTPOUTh rpaduku  (PYHKIUH,
UCIOJIb30BaTh rpaduKu [JIsl OINpe/AesieHus CBOMCTB MPOLIECCOB U
3aBUCUMOCTEH, IJIs1 pelleHus 3aa4 U3 APYruxX y4eOHbIX MPEIMETOB U
peasIbHOM KU3HU; YMEHHE BbIpaxaTh (OpMyJIaMU 3aBUCUMOCTH MEXKTY
BEJIMYUHAMU

YMenue OIICpUPOBATDH ITOHATHUAMMN: ITOCJICAOBATCIBHOCTD,




apupmernyeckass U TEOMETpUYECKas  MPOTPECCHM;  YMEHHUE
MCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEIbHOCTEH, (OPMYINIBI CyMMBI U
oOlIero wieHa MpH PELICHUHU 3a/lad, B TOM YHUCIE 33Jad U3 APYTUX
y4€OHBIX MPEAMETOB U PEATbHON KUZHU

YMeHue pemaTs 3a/1a41 pa3HbIX TUIOB (B TOM YKCJIE HA MPOLEHTHI, JOJIN
U 4acTH, JBH)KEHHE, pabOTy, LIEHy TOBAapOB U CTOMMOCTH IMOKYIIOK U
YCIIYT, HaJIOTH, 33141 U3 00JaCTH yIPABJICHHS JUYHBIMUA U CEMEUHBIMU
(¢uHaHCAM1); YMEHHUE COCTABIIATh BEIPAKECHUS, YDABHEHHUSI, HEPABEHCTBA
Y CHUCTEMBI IO YCJIOBUIO 3aJa4M, UCCIIEIOBATh MMOJYYEHHOE PEUICHUE U
OILICHUBATh MPABAONOA00OHOCTh MOJYUYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMH: (UTypa, TOYKA, OTPE3OK, MpsMasd,
Jy4, IOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYTOJIbHUK, pABHOOEPEHHBIN U
PAaBHOCTOPOHHUM  TPEYTOJIbHUKH, MPSMOYTOJbHBIA  TPEYTrOJIbHUK,
MeaMaHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHUKA, YEThIPEXYTOJbHHUK,
napajuieiorpaMM, pomO, MpsMOYTOJbHHMK, KBajapaT, Tpamnerus;
OKPYKHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemiarb 3ajJadyd, B TOM YHCJIE U3 IOBCEIHEBHOM
KU3HHM, HA HAXO0XKJICHUE T'€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM
U3YyYEHHBIX CBOMCTB (pUryp u GpaxToB

10

YMeHue omnepupoBaTh IMOHATUSIMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh W TMEPIEeHIUKYISIPHOCTh TMPSMBIX,
yroJd MEXIy TMpSAMbIMUA, TEPHCHAUKYJSApP, HAKIOHHAS, MPOCKIIUA,
nono6ue Guryp, mo00HbIE TPEYTOIbHUKHA, CHMMETPUS OTHOCHTEIIHHO
TOYKH U TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPUIO U
noso6ue Guryp, mapaysieNbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX B
OKpY>KaroIIeM MUpe

11

YMeHue onepupoBaTh MOHITUAMU: JJIMHA, PACCTOSIHUE, YTOJI (BeIMUYMHA
yria, CUHYC M KOCHUHYC Yrja TpEyrojbHUKA), IUIONIaJb;, yMEHHE
OIICHUBATh pa3Mephbl MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE;
YMEHHUE MIPUMEHSTh dhopmybl nepuMeTpa u TIOIIA 1
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W TUIOHIAAU Kpyra, o0bema
NPSMOYTOJBHOTO TApAIJICTCNNUIENa; YMEHUE NPUMEHSTh NPU3HAKU
PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUYECKHUE COOTHOIICHUS  JJIS
BBIUMCJICHUS IUIMH, PACCTOSTHU M, TUIOIIAAEH

12

YMenue wu3o0Opaxarb IUIOCKHME (QUIYpel M HMX KOMOWHALIWH,
OPOCTPAHCTBEHHbIE (UTYPHl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB M 3JEKTPOHHBIX CPEIACTB MO TEKCTOBOMY WJIU
CUMBOJIBHOMY OTIMCaHUIO




13

YMeHue  onepupoBaTb ~ NOHATHAMH:  NPSAMOYIOJIbBHAs  CUCTEMa
KOOpDAWHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTODOB,
IIPOU3BEIECHUE BEKTOPA HA YUCIIO, CKAISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIB30BaTh BEKTOPbI M KOOPJAMHATBHI JJI NPEACTaBICHUA
JaHHBIX U PELEHUS 3a1a4, B TOM YUCJIE U3 IPYTUX yUEeOHBIX IPEAMETOB
U pEAIbHOM )KU3HU

14

YMeHue onepupoBaTh MOHSTUSMH: CTOJOMKOBBIE U  KPYTOBBIC
auarpaMMbl, — TaONMUIBI, cpeaHee  apu@MeETHUYecKoe, MeauaHa,
HauOoJbIIIeE U HAaUMEHbIIEe 3HAYCHMs, pa3Max YHUCJIOBOro Habopa;
yMEHUE  W3BJEKAaTh, HWHTEPIPETUPOBATH U  MPeoOpa30OBLIBATH
uH(pOpMAaIMIO, MPEACTABICHHYIO B Ta0lMIaXx W Ha JUarpaMmax,
OTPAKAIOUIYI0 CBOWMCTBA M XapaKTEPUCTHUKHU PEATBbHBIX IMPOLIECCOB U
SABJICHUM; YMEHHME paclo3HaBaTh WM3MEHYUBHIC BEJIMYHUHBI B
OKpY>KarollleM MUPE

15

YMeHue omnepupoBaTh TMOHATUAMH: CIIyYallHBIM OMBIT (CIy4alHBINA
AKCIIEPUMEHT), JJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4yallHOTO OIIbITa, CIIy4yallHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOJUTh BEPOSITHOCTH CIIyYalHBIX COOBITHH B ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHUE peIlaTh
3a/layd METOJOM OpPraHM30BAHHOIO Tepedopa M C HUCHOJIb30BAaHUEM
MpaBuja YMHOXXEHHUS; YMEHUE OLECHHBATh BEPOSTHOCTH PEabHBIX
COOBITUM M SIBJICHUW, MOHUMATh POJIb MPAKTHUUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUM B OKPY>KAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX
YHUCEJI U €T0O POJIBIO B MACCOBBIX SIBICHUSIX

16

YMeHue BbIOMpaTh MOAXOMAUIMN HW3YUYEHHBI METOA Jii pelieHus
3a1a4M, TPUBOAUTH NPHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B
MIPUPOJIE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MATEMATUKHU B
HUCKYCCTBE, OIIMCHIBATH  OTHAEJIbHBIE  BBIAAIOIIMECS  PE3YJbTATHI,
IOJyYECHHbIE B XOJE Pa3BUTUA MATEMATUKH KAK HAyKW, NPHUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHI U KX aBTOPOB B OTEYECTBEHHOW U
BCEMHUPHOW UCTOPUU

IIepeueHb 21€EMEHTOB COIepKaHusl, NpoBepsaemMbIXx Ha OI'D
110 MaTEMATHKE

Kon

ITpoBepsieMblil SIEMEHT COJIEPIKAHUS

Yucna ¥ BEIYUCIIEHUA

1.1

Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEI




1.2 |OOBIKHOBEHHBIE W  JECATUYHBIE JAPOOW, TPOIEHTH, OCECKOHEYHBIS
MEPUOTUYECKHE TPOOH
1.3 |PanuonanpHbie uncia. ApudMETHUECKHE ONEpalud C PaAMOHAIBHBIMU
YUCIIAMHA
1.4 | JleiicTBuTenbHbIe YKclia. ApupMETHUECKUE ONepalun ¢ JACUCTBUTEIbHBIMU
YUCIIaMH
1.5 |IIpubnuxeHHblEe BBIYUCICHUS, MPaBHJIa OKPYTJICHUS, MPUKUAKA U OIICHKA
pe3yibTaTa BIUMCICHUN
2 Anrebpandeckue BhIpaKCHUS
2.1 |bykBeHHBIC BhIpaXKeHUS (BbIPAXKEHHUS C IEPEMEHHBIMH )
2.2 |Crenenb c 1enbiM nokazatesnieM. CTeneHb ¢ palMoOHAIBHBIM IMOKA3aTeJIEM.
CBoiicTBa cTENEHU
2.3 |MuorowieHb
2.4 | AnreOpamdeckas ApoOb
2.5 |ApubmMernueckuii  KOopeHb  HaTypaidbHOM  cremeHu. JleWcTBus ¢
apu(pMETUIECKUMH KOPHSIMH HATypaJIbHON CTENIEHU
3 VYpaBHEHHS 1 HEPABEHCTBA
3.1 |Lensie m npoOHO-panMoHaIbHBIC ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH
YpaBHEHUI
3.2 |Lenbie u npoObHO-parrioHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 | Pemenue TekCcTOBBIX 3a1a4
4 YwucioBbIe OCIE0BATEIIBHOCTH
4.1 |IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCICAOBATEIILHOCTEH
4.2 |Apudmerndeckass W reomerpuueckas mporpeccun. Dopmyria CIOKHBIX
MIPOIICHTOB
3) OyHKIUU
5.1. |®Dynkmus, cnocoObl 3amanust (yskmuu. ['paduk dynkuun. OOIacTh

ompeneneHuss M MHOXKeCTBO 3HaueHud Gynkuu. Hymu ¢yHkuumu.
[IpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKHM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI QyHKIIMU. HanbOombliee u HanMeHblliee 3HaYeHue




(GyHKIIUM HA TTPOMEKYTKE

6 Koopannate! Ha npssMOM U INIOCKOCTH
6.1 |KoopaunaTtHas npsiMast
6.2 |JlekapTOBBI KOOPIUHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuueckue GUTypsl U UX CBOKMCTBA
7.2 | TpeyroabHUK
7.3 |MHOTOYTONHHUKA
7.4  |OKpyXHOCTb U KPYyT
7.5 |H3MmepeHune reoMeTpUUEeCKUX BETUYUH
7.6 |BekTophl Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaThCcTHKA
8.1 |OmmcarenbHas CTaTUCTHKA
8.2 |BeposTHOCTB
8.3 |KomOunaropuka
8.4 |MHoxecTBa
8.5 |I'padmnr




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue (unbpoBbie)
pa3aesioB U TEM Beero KonTpoJib- IMpakTuyec- oBpazoBaTeIbHEIe
nporpaMmMsbl HblIe padoThI KHe padoThl pecypeni

1. | Ynucnau [bubmuoreka IJOK
BBIUMUCIICHUS. https://m.edsoo.ru/7
PanumonaneHbIe 22 2 f4131ce]

Yyucia

2. KoopHaTS! 1 [bubmmoreka ITOK

rpadpmxu. DyHKImT 15 1 https://m.edso0.ru/7
' f4131ce]

3. | Crenens ¢ [Bubmuoreka IJOK
HaTypaJTbHBIM 11 1 https://m.edsoo.ru/7
TIOKa3aTeneM f4131ce]

4. [bubanoreka [JOK
MHoro4IeHbI 16 1 https://m.edsoo.ru/7

f4131ce]

5. | Dopmyibl [bubnnorexa IJOK
COKpAIIEHHOTO 17 1 https://m.edsoo.ru/7
YMHOKEHUS f4131ce]

6. CucteMbl TMHEHHBIX [bubmmorexa TIOK
ypaBHEHHE 13 1 https://m.edsoo.ru/7

f4131ce]

7. [bubmmoreka ITOK
Hostopetirte i 8 1 https://m.edso0.ru/7
00001IeHNE £4131ce]

Ood11ee KOJUIeCTBO 102 8 0

4YacoB IO MporpamMmme
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8 KUIACC

4acoB 110
nporpamMme

KoauuecTBO 4acoB 3J1€KTpOHHbIe
HaumeHnoBanue
Ne (ungposbie)
pa3aejioB U TeM Beero KoHnTpoJis- IIpakTuyec- 0BpasoBaTEbHbIE
nporpamMmbl Hble PadoThI KHe padoThl pecypesI
1. [loBTOpEHUE [bubnmoreka [JOK
U3Y4YEHHOI'O B 7 5 1 https://m.edsoo.ru/7
2. P ALOHANLHELC [bubmmoreka IJOK
B 5 22 2 https://m.edsoo.ru/7
APOLH f4131ce]
3. KBAIDATHELC [bubmmoreka ITOK
P 18 1 https://m.edso0.ru/7
KopiH f4131ce]
4. KBaDATHLLE [bubamoTeka I{IOK
& 19 1 https://m.edso0.ru/7
YPpaBHCHUA f4131ce]
5. [bubmmoreka ITOK
HepaBeHcTBa 19 1 https://m.edsoo.ru/7
f4131ce]
6. o — [BuGmuorexa IJOK
11 1 https://m.edsoo.ru/7
ToKa3arejieM £4131ce]
7. TTOBTODCHIME I [Bubmuoreka I[JOK
506 P 8 1 https://m.edsoo.ru/7
ODODIIEHHC f4131ce]
Oo011ee KOJHIECTBO 102 8 0
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9 KVIACC

YacoB 110
nporpamme

KoauuecTBO 4acoB 3.]IeKTp0HHLIe
HaumeHnoBanue
Ne (uudpoBbie)
pa3iejioB U TEM Konrpoas- IIpakTnyec-
Bcero o0pa3oBaTe/ibHbIE
NporpamMmel Hble PadoThI KHe padoThl pecypesI

1. [bubanoreka [JOK

IT 8
OBTOpEHHe 5 5 1 https://m.edsoo.ru/7
folace f4131ce]

2. TG — [bubnuoreka IJOK

P 25 1 https://m.edsoo.ru/7
etz f4131ce]

3. YpaBHeHUS U [Bubmuoreka IJOK
HEPABEHCTBA C 14 1 https://m.edsoo.ru/7
OIIHOﬁ f4131C6|
MIEPEMEHHOU

4. YpaBHeHUs u [bubanoreka [JOK
HEpPaBEHCTBA C 19 L https://m.edsoo.ru/7
IBYMS f4131ce
[IEPEMEHHBIMU

5. Yucnoseie [bubnmoreka IJOK
ITOCJIEI0OBATEILHOC 13 1 https://m.edsoo.ru/7
™ f4131ce]

6. DJIEeMEHTBI [BuGmuorexa IJOK
KOMOHHATOPHUKH M 13 L https://m.edsoo.ru/7
TeopHH f4131ce
BEPOSITHOCTEU

7. [bubmmoreka ITOK
Hrorosoe

TOTOB 13 1 https://m.edso0.ru/7
TMOBTOPEHUE
f4131ce]
O01ee KOJMYECTBO 102 7 0
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