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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KAa4eCTB MBIIIJICHUs, HEOOXOIUMBIX JJIs aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/aTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCIHCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHpPOBAHHEM



NPEJICTaBICHUNA O JACWCTBUTEIHHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIO.

ConeprkaHne IBYX alnreOpandecKux JUHUN — « ATeOpaniecKue BEIPaKESHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JaNbHEWIIee pa3BUTHE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(POPMATUKHA, W OBJIAJICHUEC HAaBbIKaMHU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercsi y4eOHbBI Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yue6Horo kypca «Anredpa» orBoaurcs 102 gaca: B 7A kiacce
— 102 4aca (3 yaca B HEJCIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pALMOHANBHBIX 4ucCeld. ApU(]METHYECKHE JIEUCTBUS C
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM: OMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE JpoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaul Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia MpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MOpMyJbl COKPAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C JByMs IE€PEMEHHBIMU. PenieHue cucrem ypaBHEHHU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JBYMsI TOUKaMU KOOPAUHATHON NIPSIMONA.

[IpsimoyronbHas cucrema koopauHaT, ocu Oxu Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelreHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUMN, TPOLIEAYp TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUH NPAKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXIECHUM, YMEHHUIO BUJIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKM Kak cQepbl 4YeloBeYeCKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢u3nueckoe BocnuTaHHe, (OPMHPOBAHHE KYJbTYPbl 3I0POBbA H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas (u3ndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOMIEH Cpeabl, IJIAaHUPOBAHUS TOCTYNKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHNUs,;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSAM B YCIIOBUAX HEOMNPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalMI0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eicTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAOIIOJEHUSX U YTBEPXKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh J10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MpSAMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHBOPEUYUE, MPoOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTU4YecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelieHus 3a/1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPYKMBATh Pa3IM4U€ U CXOJACTBO TMO3UIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMU U OCOOSHHOCTEH ayTUuTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh MPOIIECC U PE3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboTHI M KOOPIWHUPOBATH CBOM JICHUCTBUS C APYTUMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YE€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIEHUs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINUHTE/JICKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3yJsibTaTa pelieHus MaTeMaTHYECKOMN 3aauu;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKEHUS WM HEJIOCTHIXKEHUS 1IEIIH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE UM NHChbMEHHbIE NPUEMBI, apumeTHUecKue
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxonuTe 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTh OoT oaHON (HhOPMBI 3aMKUCH YUceN K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOTHATh NPUKHUIKY U OLEHKY PE3yJIbTaTa BHIUUCICHUM, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEIMYMH, MPOLEHTaAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh ajire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
MEPEMEHHBIX.

BeimonHAT,  TpeoOpa3oBaHUs  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BrINMOMHAT, yMHOXEHHE OJHOYJIEHA Ha MHOTOWIEH W MHOTOYIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIHU C TOMOIIbIO
BBIHECEHHUSI 32 CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKU  CJIaraeMsix,
puUMEHEeHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHUSI C OJHOW MEPEMEHHOM, MPUMEHSSA IpaBuUia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 I10JIyYEHHBIN pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKATh U UHTEPIIPETUPOBATH HH(OPMALUIO U3 TPadMKOB pEAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No KoanuyecrBouacos
DJIeKTPOHHbIE
HanmenoBanmuepa CHHCOK HTOr0BBIX Cnoco0 oneHkHn
0 3]1eJ0B H Bce Konrpoabubie IIpakTuyeckue f)léng)foo:ab;:.])mnm TIaHAPYEMBIX HTOrOBbLIX
/ TeMIPOrpaMMbl ro paGoThI paGoThI P pe3yJabTaToB ¢ MJIAHUPYEMbIX
- epecypcenl yKa3aHHEM ITANoB pe3yabTaToB
ux GpopMHUpPOBAHHUSA
BrinonusaTe, couerast Kontponpnas padora,
YCTHBIC U CaMOCTOATCIIbHAsA
[IUCbMEHHbBIE IIPUEMBI, pabora, IpoBepoyHas
apudmMeTHIecKue pabora,
JIECTBUS C MaTeMaTU4eCKui
panroHaJIbHBIMU JUKTaHT,
yuciamu. Haxonute TEPMHHOJIOTUYECKUI AN
3HA4YCHMUA YHUCIIOBbBIX KTaHT,3a4€T, YCTHBIf/‘I
BBIan(eHHﬁ, OTBET
MNPUMCHSATH
Ypcaa u pa3HooOpa3HbIe
BBEIYMCIICHUS. bubmuoreka [IOK CIIOCOOBI ¥ TIPUEMBI
25 1 https://m.edsoo.ru/7f = Bbruncnenus
PannonanbHble 415b90 3HAa4YeHUH IPOOHBIX
qHuCIia

BBIPAXKECHUIA,
COJIepKAIITIX
OOBIKHOBEHHBIE U
JeCATHYHBIE APOOH.
Ilepexoauts oT 0HOM
(OpMBI 3aICH YHCell
K Jpyrou
(mpeobpa3zoBBIBATH
JNECATUYHYIO IpOoOb B
OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

JIECATUIHYIO, B
YACTHOCTH B
0OECKOHEUHYIO
JICCATUYHYIO IPOOB).
CpaBHUBaTh U
YHOPSAOYUBATH
palMoHaIbHEIE YHCTIA.
OKpyTIIATH YHCTA.
BEBINOTHATE TPUKUAKY
1 OLICHKY pe3yibTaTa
BBIYUCIICHUH, OLICHKY
3HAYEHUI YHCIOBBIX
BBIPAKEHUI.
BrinonHaTe 1eicTBUS
CO CTEMNEHIMHU C
HaTypalbHBIMU
MTOKA3aTeIISIMH.
[IpuMeHATh TpU3HAKH
JEITMMOCTH,
KonTtponsHas pabora,
CaMOCTOSTeITbHAS
pabota, mpoBepoOYHAS
pabora,
MaTeMaTH4eCKU
JUKTaHT,
TEPMUHOJIOTUYECKHI
JUKTaHT, 3a4eT,
YCTHBIH OTBET
pasiioxxeHue Ha
MHOXHTEIU
HaTypalbHBIX YUCEIL.
Pemats
MPaKTUKOOPUEHTHPOB
aHHbBIC 33]1a4H,
CBSI3aHHBIC C
OTHOIIICHUEM




BEJINYNH,
MIPONOPIIMOHATIBHOCTb
10 BEIMYMH,
MIPOLIEHTaMH,
HMHTEpPIPETHPOBATH
pe3yIbTaThl pelICHUS
3a/1a4 ¢ y4€ToM
OTpaHUYEHUH,
CBSI3aHHBIX CO

Anrebpanyeckuen
BIPAXKECHUS

27

bu6nuoreka [IOK
https://m.edsoo.ru/7f
415b90

CBOMCTBaMU

paccMaTpHuBaeMBIX

00BEKTOB.

Hcnons3oBaTh Kontponpnas padora,
anreOpanvIecKyro CaMOCTOSATEIbHAS
TEPMUHOJIOTHIO U paboTa, mpoBepoyHas
CHMBOJIHKY, paborta,

TIPUMEHSTH e€ B MaTeMaTHYeCKui
MIPOIIECCE OCBOCHUS JIAKTAHT,

yueOHOTO MaTepuaa. TEPMUHOJIOTUIECKHIA

Haxoauts 3HaueHUs
OYKBEHHBIX
BBIPAKEHUI IpU
3aJJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.
Brimonasate
mpeoOpa3oBaHuUsL
1LI€JI0T0 BBIPAXKEHUS B
MHOTOYJICH
TIPUBEICHUEM
TOOOHBIX
cjaraeMbix,
PacKpBITHEM CKOOOK.
Brimonasate
YMHOKEHUE
OJIHOYJICHA Ha
MHOTOYJICH U

JIUKTaHT, 3a4€T, YCTHBIN
OTBET



https://m.edsoo.ru/7f415b90
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MHOTOWICHA Ha
MHOTOYJICH,
MPUMEHSTH (HOPMYJIIBI
KBaJ[paTa CyMMEbI H
KBaJ[para pa3HOCTH.
Ocy1ecTBIsITh
pa3ioxeHue
MHOTOYWICHOB Ha
MHOHUTEIH C
ITOMOIIIEI0 BEIHECCHHUS
3a CKOOKH 00111eT0
MHOKHUTEJI,
TPYIIUAPOBKU
CllaraeMbIX,
MIPUMEHEHHST POPMYJT
COKpauiéHHOro
YMHOXCHUS.
IIpumenstr
mpeoOpa3oBaHUsL
MHOTOYJICHOB
MaTeMAaTHKH,
CMEXKHBIX MTPEIMETOB,
U3 peaJIbHOI
MPAKTUKH.
Hcnonws3oBaTh
CBOMCTBa CTENEHEH ¢
MaTeMaTUICCKUI
JIUKTAHT,
TEPMUHOJIOTHYEC K Uil
JTUKTAHT, 3a4€T,
YCTHBII OTBET
HATYPaJbHBIMH
MTOKA3aTeISIMH IS
npeoOpa3oBaHUs
BBIPAXKEHUH.




YpaBHeHuA U
HEPaBEHCTBA

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f
415b90

Pemate nuHeliHBIE
YpaBHEHHUS C OJHOI
NIepEeMEHHO,
MIpUMEHSIS IpaBUiIa
repexona oT
HCXOIHOTO
YPaBHEHHS K
PaBHOCUIIBHOMY €MY.
IIpoBepsrts, saBnseTcs
T 9MCI0 KOPHEM
YPaBHEHHS.
IIpumenaTs
rpad)u4ecKrue METOIbI
IIPU PELICHUU
JINHENHBIX YPaBHEHUI
U UX CHCTEM.
[TonOupats mpuMeps!
map 4ucer,
SIBIITFOLIMXCSL
pelIeHHEM JIMHEHHOT O
YPaBHEHHUS C IByMsl
HepEMEHHBIMU.
Ctpourts B
KOOPJUHATHOI
NAocKocTh rpadumk
JMHEUHOT O
YPaBHEHHUS C IByMsI
NEePEMEHHBIMH,
OJIB3YSCh Tpadukom,
MIPUBONUTH TIPUMEPHI
pelIeHus ypaBHEHHS.
Pewats cucteMbl
JIByX JTMHEUHBIX
YpaBHEHHUH C IByMs
NEePEMEHHBIMH, B TOM
yuce rpaduyecKy.

Kontponpnas padora,
CaMOoCTOSATENbHAS
paboTa, mpoBepoyHas
paborTa,
MaTeMaTH4eCKui
JIMKTAHT,
TEPMUHOJIOTMYEC K Ui
JOUKTaHT, 3a4€T, CTHBIN
OTBET.



https://m.edsoo.ru/7f415b90
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CocTaBisTh U pemaTh
JTUHEHHOE ypaBHEHUE
UM CUCTEMY
JIUHEHHBIX YpaBHEHHUH
IO YCJIOBHIO 33/1a4H,

Koopaunats! n
rpadukH.
OyHKIUU

24

bu6nuoreka [IOK
https://m.edsoo.ru/7f
415b90

NzobpaxaTs Ha
KOOpJIMHATHOU
MpsIMOI! TOUKH,
COOTBETCTBYIOILIUE
3aJ]aHHBIM
KOOpJHMHATAaM, JIy4H,
OTpE3KH,
WMHTEPBaJIbL,3aNICHIBA
Th YHCIIOBBIC
MIPOMEXYTKH Ha
anredpanaeckom
s3pIke. OTMeuaTs B
KOOPJAMHATHOU
IUIOCKOCTH TOYKH TI0
3aJIaHHBIM
KOOp/IMHATaM,
CTPOUTHIpaduKu
JTMHEHHBIX () YHKITHA.
Crpouts rpadux
¢byHKIHN Y = [X].
OnuceBath ¢
MTOMOIIEI0 () YHKIHN
W3BECTHBIE
3aBUCHMOCTH MEKIY
BEJNYNHAMU:
CKOPOCTB, BpeMs,
paccrosiHue, LieHa,
KOJIMYECTBO,
CTOMMOCTb,TPOU3BOJT
UTEIBHOCT b, BPEMs,
00BEM paboThI.

Kontponpnas padora,
CaMOoCTOSTeNbHAS
paboTa, mpoBepoyHas
paborta,
MaTeMaTU4eCKui
JUKTaHT, ycTHLIﬁ OTBET



https://m.edsoo.ru/7f415b90
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Haxoaute 3HaueHne
GyHKIMH IO
3HAYCHUIOEE
aprymeHra.
Ilonumars
rpadudeckuii crnocod
MIPEICTaBICHAS U
aHajau3a
WHPOPMAIINH, I3BIICKA
Tb U
HHTEPIPETHPOBATH
nHpopMalHIo U3
rpa)uKOB peaabHBIX
TPOIIECCOB U
3aBUCUMOCTE.

IToBTOpEHMUE N
000611eHne

bubmmoteka [IOK
https://m.edsoo.ru/7f
415b90

BBIOMPATh, IPUMEHSTH
OLICHNBATb CIIOCOOBI
CpaBHEHHS YHCe,
BBIUUCIICHUH,
TOKAECTBEHHBIXIIPEO
OpasoBaHuit
anredpanvaeckux
BBIpaKEHUH, peIIeHHs
YpaBHEHHH U CHCTEM
yYpaBHEHHH, 3aaHUs
¢GyHKUMH, aHaK3a 1
MOCTPOEHUSI UX
rpauKoB;
HCTIOJIb30BaTh
(YHKIIMOHAJBHO -
rpadugeckne
MIPECTaBICHUS IS
pelieHus 3a1a4;
OCYILECTBIIATh
CaMOKOHTPOJb
BBINOJTHAEMBIX

KonrponbHas padbora



https://m.edsoo.ru/7f415b90
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OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102 5

ITIOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

JNEWCTBUN U
CaMOIIPOBEPKY
pe3yibTara
BBIYUCIICHUH,
peoOpa3oBaHU,
MIOCTPOCHUH ;

Ne Temaypoka
n/n yp

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTbI

JJIeKTPOHHBIE
Mara uudposbie
u3yueHusi  oOpa3zoBaTe/ibHbIE

pecypchl

[loHATHE panMOHAIBHOTO YKCIa

Apudmerndeckue 1eHCTBUS €
panoOHATBLHBIMHU YUCIIAMU

Apudmerndeckre IeHCTBUS C
palMOHAIBLHBIMU YHCIIAMU

Apudmerndeckre IeHCTBUS C
palMOHATILHBIMU YHCIIAMU

Apudmernueckue 1eicTBUS C
paloOHATBLHBIMHU YUCIIAMH

Apudmerndeckue IeHCTBUS C
palMoOHAIBHBIMU YUCIIAMU




CpaBHenue,

7
YIOPSIOYMBAHUEPAITTOHATbHBIX UM CEIT
8 CpaBHenue,
YHOpH[[O‘-II/IBaHI/IepaHI/IOHaJIBHBIX‘-II/ICGJI
9 CpaBHeHue,
YIOPSI0YMBAHUEPAITTOHATbHBIX UM CEIT
bubanorexa LIOK
10 CreneHs ¢ HaTypaIbHBIMIIOKA3aTeIEM 1
Yp
https://m.edsoo.ru/7f4211de
bubanorexa [LIOK
11 CreneHs ¢ HaTypaIbHBIMIIOKA3aTeIEM 1
Yp
https://m.edsoo.ru/7f421382
bub6aunorexa [LIOK
12 CreneHs ¢ HaTypaIbHBIMIIOKA3aTeIEM 1
Yp
https://m.edsoo.ru/7f42154e
bub6aunorexa [LIOK
13 Creredp ¢ HATYPAITBHBIMITOKA3aTEIEM 1
yp
https://m.edsoo.ru/7f4218be
14 CremneHnb ¢ HaTypaJbHBIMIIOKA3aTEIEM
15 Pemienne ocHOBHBIX 3a/1a4 Ha poOH,
MPOLIEHTHI U3 PEATbHOMN MPAKTUKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATbHOM MPAKTUKHU
17 Pemienne ocHOBHBIX 3a/1a4 Ha JpoOH,
MPOLIEHTHI U3 PEATbHON MPaKTUKH
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEATbHON MPaKTUKU
19 [Tpu3Haky AETUMOCTH, PA3JIOKCHHS Ha
MHOXHUTCIIN HaTypaJ'II)HI)IX qUucel
20 [Ipu3Haku nenUMOCTH, Pa3IOKEeHHS Ha
MHO>KUTEIH HATypaJIbHBIX YUCEI
21 Peanwubie 3aBucumoctu. [Ipsmas u
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oOpaTHas MpONOPIUOHATBHOCTH

Peanbubie 3aBucumoctu. [lpsimas u

22
oOpaTHas MpONOPIUOHATBHOCTH
93 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHasi MPONOPLHOHATBHOCTH
24 Peanbubie 3aBucumocT. [Ipsmas u
oOpaTHas MpONOPIHUOHATBHOCTH
o5 KonTponbhas pabota no Teme
"PanronansHelie yncna
26 BykBeHHBICBBIpAKEHUS bubmorexa HOK
¥ P https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyItbl
29 IlepemeHHBIE.
JlonmycTrMble3HaYeHUSTIEPEMEHHBIX
[IpeobpazoBanmne OyKBEHHBIX
30 BBIPAXXEHHH, PACKPBITHE CKOOOK U bubmmorexa [OK
P > Packp https://m.edsoo.ru/7f41fafa
npuBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPKEHHM, PACKPBITHE CKOOOK 1 bubmorexa LHOK
P > Pacip https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TI0TOOHBIX CITAraeMBIX
[IpeoOpazoBanne OyKBEHHBIX
32 BBIPAXEHH, pacKpbITHE CKOOOK U
MIPUBEICHNE TI0JTOOHBIX CITAraeMBIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIpa)KEHUI, paCKphITHE CKOOOK U
MIPUBEICHNE TI0TOOHBIX CITAraeMBIX
34 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

MoKa3aTesieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHH C HATYPAJTbHBIM bubnnoreka [HOK
IoKa3aTesieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
roKa3arejieM https://m.edsoo.ru/7f4218be
bubmuorexa [JOK
37 Mrorouiers! https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
38 M
HOTORICHDL https://m.edsoo.ru/7f422930
39 CrnoxxeHne, BEIYUTAHUE, bu6mmoreka [IOK
YMHO>KE€HHEMHOTO4JICHOB https://m.edsoo.ru/7f422af2
CrnoxeHue, BBIYUTAHUE, bu6mmoreka [IOK
40
YMHO>KEHHEMHOTO4JICHOB https://m.edsoo0.ru/7f422cc8
41 CrnoxeHune, BEBIYUTAHHUE, bu6mmoreka [JOK
YMHOKEHHEMHOTO4JIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHune, BEBIYUTAHHUE, bu6mmoreka [IOK
YMHOKEHHEMHOTO4JIEHOB https://m.edso0o0.ru/7f423182
43 DopMyYIBLICOKPAIIEHHOTOYMHOKEHUS bubmmorexa [TOK
pMYy patll ™ https://m.edsoo.ru/7f42432a
44 DopMyIBICOKPAIIEHHOTOYMHOKESHUS bubmorexa HOK
pMY pat y https://m.edsoo.ru/7f42464a
45 DopMyIBICOKPAIIEHHOTOYMHOKEHUS bubmorexa HOK
pMY pail y https://m.edsoo.ru/7f424c12
46 DopMyIBICOKPAIIEHHOIOYMHOKEHUS bubmorexa LIOK
pMY pail y https://m.edsoo.ru/7f424fd2
47 DopMyIBICOKPAIEHHOTOYMHOKEHU S bubmorexa LOK
PMY. pail ™ https://m.edsoo.ru/7f4251d0
48 Pa3noxxeHneMHOrouIeHOBHAMHOKHUTEH bubnmoreka [JOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f422af2
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https://m.edsoo.ru/7f423312

49 PaznoxkeHHneMHOr04ICHOBHAMHOXKHUTEITH bubmorexa LOK
https://m.edsoo.ru/7f4237fe
50 PaznoxkeHneMHOr04ICHOBHAMHOKHUTCITH bubmorexa [JOK
https://m.edsoo.ru/7f4239de
51 Pa3noskeHneMHOr04ICHOBHAMHOKHUTCITH
59 KontponpHast pabora o Teme
"AnreOpanyeckue BhIpaxeHus"
53 YpaBHeHue, NTpaBUiia IPeoOpa3oBaHUs
YpaBHCHU:A, PAaBHOCHJIbBHOCTDH ypaBHCHI/II;'I
JIlunelinoe ypaBHEHUE ¢ OAHOU
54 MIEPEMEHHOM, peleHUE JTMHEHHBIX
YpaBHEHUN
JIuHeitHoe ypaBHEHUE C OJHOU
55 NEePEMEHHOM, pellieHne JINHEHHBIX bubmmorexa [OK
N https://m.edso00.ru/7f420482
ypaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOU
56 NIEPEMEHHOM, pelIeHne JINHEHHBIX
ypaBHEHUH
57 Pemenue 3agayu ¢ mOMOIIBIO YPaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMomsr0 ypaBHEHUH bubmmorexa LOK
https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ oMol ypaBHEHUH bubmorexa HOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ momoIs0 ypaBHEHUH bubmorexa HOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHHE C IBYMsI bubnuorexa [IOK



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
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https://m.edsoo.ru/7f420e6e

NEPEMEHHBIMH U €T0 Ipaduk

https://m.edsoo.ru/7f427c32

JIuHeitHoe ypaBHEHUE C IBYMsI bubnnoreka [HOK
62
NEPEMEHHBIMH U €T0 Ipaduk https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C bubnmoreka [JOK
63
JIBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMSI TIEpEMEHHBIMA
65 Cucrema 1ByX JUHEHHBIX YPABHEHUH €
JBYMSI TIEpEMEHHBIMA
66 Cucrema 1ByX JUHEHHBIX YPABHEHUH €
JIBYMsI IEpEMEHHBIMU
67 PemenunecrucreMmypaBHeHHI bubmmorexa LOK
yp https://m.edsoo.ru/7f4284de
68 PemiennecucremypaBHeHHiI bubmmorexa [OK
P https://m.edsoo.ru/7f42865a
69 PemennecucremypaBHeHHI bubmmorexa [JOK
P https://m.edso0.ru/7f4287d6
70 PemenunecucreMypaBHeHH
71 PemennecucremypaBHEeHHI
79 KonrponbHas pabora no reme bubnuoreka [IOK
"JIuHelHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaratouknHanpsimoit bubmmorexa [OK
bA P https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
74 q
HCTOBRICTPOMENYTHH https://m.edsoo.ru/7f41dff2
75 YUK CnoBBIEIPOMEKYTKI
76 Paccrostaue Mex 1y IByMst TOUKaMHu

KOOPAMHATHOW MPSAMOi



https://m.edsoo.ru/7f427c32
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PaccrosiHne Mexxy 1ByMsl TOUKaMH

77
KOOPJAMHATHOU MPSIMO
78 [IpssmoyronbpHas cucTeMa KOOPAMHAT HA bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHas cucTeMa KOOpAWHAT Ha bubnmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsirpadukos, bubnnorexa [HOK
3a/laHHBIX hOpMyTIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsirpadukos, bubnuoreka [IOK
3aIaHHBIX (Y OpMYyJIaMU https://m.edsoo.ru/7f41ed80
82 [Tpumepsirpadukos,
3a/laHHBIX hOpMyTIaMu
N bubnuotexa [JOK
83 UrenuerpaduKoBpeaIbHBIX3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
84 YrenunerpadukoBpeaIbHbIX3aBUCUMOCTEHN
bu6mmoreka [IOK
IT
85 OHATHEpYHKLLH https://m.edsoo.ru/7f41ef06
86 I'padukdynkumn
bu6mmoreka [JOK
v . .
8 Crofictaadyninii https://m.edso0.ru/7f41f078
. . bubnmoreka [JOK
88 Croficraadynicunii https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
89 Jnelinas gy https://m.edso00.ru/7f427282
. bubnmuotexa [JOK
%0 Junelinasynus https://m.edsoo.ru/7f427412
91 [octpoenuerpapukannHeRHOW D yHKIIMN bubmmorexa LIOK

https://m.edsoo.ru/7f426d1e
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https://m.edsoo.ru/7f41f1fe
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92

[TocTpoenuerpadukaTmHEHHON P yHKITHH

93 I'paduxdynknmm y =[x|
94 I'padukdynkumn y =[x| 1
KonTtponbHas pabora o Teme
95 "KoopaunHate! u rpaduku. Oyakuun" / 1 Bubmorexa LIOK
P . p Y https://m.edsoo.ru/7f41f50a
BcepoccuiickasmnpoBepodynaspadoTa
96 HroroBast koHTpoIbHAs paboTa / 1 bubnnoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edso0.ru/7f429c6¢c
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
97 METOJIOB Kypca 7 Kiacca, 060011eHne 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHI U
98 METOHOB Kypca 7 Kiiacca, 00001eHne 1 Brommozexa [IOK
. P ’ https://m.edso00.ru/7f429f32
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
99 METOHOB Kypca 7 Kiiacca, 00001eHmne 1 bubmiorexa IJOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
100 METO/I0B Kypca 7 kiacca, 00001ieHue 1
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
101 METOIOB Kypca 7 Kiiacca, 0000IeHIe 1 bubmorexa LIOK
. P ’ https://m.edsoo.ru/7f42a27a
3HAHUHN
[ToBTOpEHHE OCHOBHBIX MOHIATHIN H
102 METOHO0B Kypca 7 Kilacca, 0000IeHme 1 Brbmrorexa [IOK
. P ’ https://m.edso00.ru/7f42a900
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOIT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

KonnposepsiemoropesyJjbtara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOTO0 0011ero 00pa3oBaHus

1.1

1.2

Uuncna v BEIUMCIICHUS

BrinosiHATE, codyeTass yCTHbIE U TUCbMEHHBIE IPUEMBI,
apudmeTnuecKkue JACUCTBHS C  palMOHATHHBIMHU

qucjiaMu

Haxomute  3HayeHUs  4YMCIOBBIX  BBIPAXKEHUH,
NPUMEHATh Pa3HOOOpa3Hble CHOCOOBI W TPUEMBI
BBIUMCIICHUSI ~ 3HAYEHMH  JApPOOHBIX  BBIPAXKEHHUH,

coJiepKalnx OOBIKHOBEHHBIC U JECATUYHBIC TPOOH

1.3

1.4
1.5

[lepexoauth OT OmHOW (OPMBI 3alUCH YHCET K
npyroit (mpeoOpa3oBbIBaTh JAECATUYHYIO JpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO IpOOb)

CpaBHI/IBaTB " yIopsAaA04uBaTh paljiOHAaJIbHBIC YUCIIa

Oxpyrnsitbuncia

1.6

1.7

BbImonmHATE NpPUKMIKY M OLEHKY  pe3yJbTara
BBIYKCIICHUH, OLICHKY 3HAYECHUU YHUCJIOBBIX
BBIDQ)KCHUI.  BBINOTHATHACHCTBUACOCTENICHAMH €

HAaTypaJIbHBIMUIIOKA3aTCIIAMU

HpI/IMeHHTB MPU3HAKNU [OCJIIMMOCTH, PA3JIOKCHUC Ha

MHOXHUTECIN HAaTypPaJIbHBIX YHUCET

1.8

Pemrate MIPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4y,
CBSA3aHHBIC c OTHOLLIEHUEM BEIINYUH,
MPONOPLIMOHAIBHOCTBIO ~ BEJIMYMH,  MPOLEHTaMHU,
MHTEPIPETUPOBATL PE3YJIbTAThl pEUICHUS 3a1ad4 C

Y4ETOM OTrpAHUYEHUM, CBS3aHHBIX CO CBOMCTBAMH




paccMaTpuBaeMbIX 0OBEKTOB

AnrebpanyecKUeBbIPAKCHHS

2.1

Hcnonp30BaTe anreOpanuecKyr0 TEPMUHOJIOTHIO U
CHUMBOJIUKY, NpPHUMEHATh €€ B IPOLIECCe OCBOEHUS

y4eOHOro MaTepuaia

2.2

2.3

24

Haxonute 3HaueHus: OyKBEHHBIX BBIPAKCHUN MpU

3aIaHHBIX 3HAYCHHUAX IIEPEMCHHBIX

BoinonusaTe npeoOpa3oBaHMs 1IEJIOTO BBIPAKEHUS B
MHOTOWIEH MPHUBEICHUEM IMOJOOHBIX ClIaracMbIX,
pPacKpbITHEM CKOOOK

BrInoaHATs YMHOXKEHHE OJTHOWIEHAa HAa MHOTOWIEH U

MHOI'O4JI€Ha Ha MHOI'OWICH, IPHUMCHATH q)OpMy.]'ILI

KBaZpaTa CyMMbI U KBaJgpaTa pasHOCTH

2.5

2.6

2.7

OcymiecTBIATh  pa3joKEHHE  MHOTOWICHOB  Ha
MHOXKHUTEIHM C IIOMOINBIO BBIHECEHHS 3a CKOOKH
o0IlIero  MHOXKWUTEJsA, TPYNIHUPOBKH  CIAraeMbiX,
pUMeHEeHUsT (POPMYIT COKPAIIEHHOTO YMHOKEHUS
[IpuMeHaTh mpeoOpa3oBaHUsS MHOTOYWICHOB IS
pELICHHsT  pAa3NWYHBIX 33Ja4 U3  MATEMaTHKH,
CMEKHBIX IIPEIAMETOB, U3 PEATIbHON MTPAKTUKU
Hcnonb3oBare CBOMCTBA CTENEHEW € HATYypaJIbHBIMHU

MOKa3aTess MU 17151 peoOpa30BaHus BbIpaKEHUM

YpaBHEHHUs 1 HEpABEHCTBA

3.1

Pemrats MHENHbIE ypaBHEHUSA C OAHOU IEPEMEHHOMU,
NIPUMEHSAsT  NpaBHJla  [EpexXoJa OT  HCXOJIHOIO
ypaBHEHUs K paBHOCHIBHOMY eMmy. IIpoBepsts,

ABJCTCAITNYNCIIOKOPHEMYPABHCHU A

3.2

3.3

3.4

[IpumensaTs Tpaduyeckre METOAbl MPH PEeLIeHUH
JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM

[lonGupars mnpuMepsl Nap YHUCEN, SBIAIOMUXCS
peuieHueM  JUMHEHHOTO  ypaBHEHUs €  JByMs
IIEpEMEHHBIMU

CtpouTb B KOOPAMHATHON IUIOCKOCTH Tpaduk

JIMHEITHOTO YpaBHCHHA C JOBYMs TICPEMCHHBIMU,




3.5

MOJIB3YSICh TPaQUKOM, IPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSA

Pemate cucTeMbl JBYX JIMHEMHBIX YypaBHEHUM C

ABYMA ICPEMCHHBIMHA, B TOM YUCJIC rpa(bnqecxn

3.6

4.1

4.2

CocraBnaTh M pemarh JIMHEHMHOE YypaBHEHUE WU
CUCTEMY JIMHEHHBIX ypaBHEHUH MO YCJIOBUIO 33JayH,
WHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y¥ MOJYYECHHBII pe3ynbTar

Koopaunats! u rpaduku. @yHKIIMN

N3o0pakaTh Ha KOOPAMHATHOW TMPSMOW TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIWHATAM, JIyYH,
OTpPE3KH,  HMHTEpBajlbl, 3alHCHIBAaTh  YHUCIIOBBIC

IIPOMEXYTKH Ha aNredpandeckoM si3bIKe

OTtMmeuaTh B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKH IIO

3aIaHHBIM KOOpAHUHAaTaM

4.3

4.4

Crpoutp rpaduku nuHeHbIX (yHKIHA. CTpOUTH
rpaduk pyHKuuu Yy = [X|

OnwuceiBaTh ¢ MOMOUIbIO  (YHKUUH  H3BECTHBIC
3aBHCUMOCTH MEX]y BEITUYMHAMH: CKOPOCTh, BpEMH,
paccTrosiHMe,  I1IeHy,  KOJHMYeCTBO,  CTOMMOCTbD,

MIPOU3BOIUTENIBHOCTD, BpeMsl, 00bEM pabOThI

4.5

4.6

Haxomuth 3HaueHwe QYHKIMM 1O 3HAUEHUIO €€
apryMeHra

[lonumaTh rpaduyeckuil croco® MpencTaBleHUs U
aHanamn3a uHpopmanuu, W3BJIEKATh "
UHTEpHpeTHpoBaTh HHGOpManuio U3  rpadukoB

PCAIBHBIX IMMPOLECCCOB U 3aBHCUMOCTEM




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiembliidIeMeHTCOAEPKAHUS
1 Yucna u BBIYUCIECHUSA
JpoOu OOBIKHOBEHHbIE M JECATUYHbIE, IEPeX0] OT OAHOH (opMbl 3amucu
11 npobeit k npyroil. IloHsATHEpanMOHAIBLHOTOYMCIIA, 3alUCh, CpPaBHEHHE,
yIOPSI0YNBaHUEPALIUOHATIBHBIX UM CET

19 Apudmerndeckue AHCTBHS ¢ pallMOHAIbHBIMU yuciamu. Pemienue 3amaq u3
' peabHOM MPAKTHUKU HA YaCTH, Ha Ipoou

13 CreneHp ¢ HaTypajgbHBIM TIOKa3aTeJeM: OINpEACICHUE, NpeoOpa3oBaHHe
' BbIpa)KEHUI1 Ha OCHOBE OIPENIEIeHNUs, 3aUCh OOJIBLINX YUCEl

14 [TporeHTHI, 3aITMCh MPOLIEHTOB B BUJE ApOOH U JpoOu B BUAE MPOILEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, peIlIeHHEe 3a1a4 U3 PEealbHOM MPAKTUKH

. [IpumeHeHHe OPU3HAKOB  JEITMMOCTH, pPAa3JIOKEHHUE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YUCEl

16 PeanbHble  3aBUCMMOCTM, B TOM  4uCle TMpsMas W oOpaTHas
' IIPONOPLUOHAIIBHOCTH

2 AnrebpanuecKUeBbIPAKEHUS

21 IlepemeHHBIE,  4YHMCIOBOE  3HAYEHUE  BBIPAKEHUS C  [EPEMEHHOM.
' JlonycTrMble3HaYeHUSATIEPEMEHHBIX

55 [IpencraBiaeHre 3aBUCUMOCTH MEXIY BeIMYMHAMU B BHJE (QOPMYIIBIL.
' Breruncnenusimopopmynam

23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPDOKEHUHM,  TOXJECTBEHHO  paBHbIE
' BBIpa)KEHUS

2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeIEM

25 OpHownensl U MHorowieHsl. CreneHp MHorowieHa. CiokeHue, BBIYMTAHUE,
' YMHOK€HUEMHOTOUYJICHOB

25 @opMysbl COKPAIEHHOTO YMHOXEHHS: KBaJpaT CyMMbI M KBaJpaT pa3HOCTH.
- dopmynapa3HOCTUKBAIPATOB. Pa3nokeHnEMHOTrOUIIEHOBHAMHOKUTENH

3 YpaBHeHUS




VYpaBHeHUe, KOpeHb YpaBHEHMs, TIpaBWiIa IpeoOpa3oBaHUsA YpaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU

3.9 JluHeitHoe ypaBHEHHE C OJHOM MNEPEMEHHOW, YHUCIO KOpPHEH JIMHEHHOIO
' YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHECHUI

33 CocraBieHre ypaBHEHMH IO YCJIOBHIO 3ajaud. PellieHue TEeKCTOBBIX 3a1ad C
' MIOMOILBIO YPABHEHUI

3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €Tr0 Tpaduk

Cucrema ABYyX JIMHEWHBIX YpaBHEHUW C JABYMs IepeMEHHbIMHU. Pemienue
3.5 CUCTEM ypaBHEHUI criocobom MOJICTAHOBKH.
[IpuMepbIpenIeHUATEKCTOBBIX3a/1a4 C IOMOLIbIOCUCTEMYPAaBHEHUI

4 Koopaunats! u rpaduku. OyHkunn

4.1 KoopannararouknHanpsamon

42 Yuciosble MpoMeEXyTKH. PaccTosiHue Mexay AByMs TOYKAMH KOOPIMHATHOMN
' pAMOM

43 [TpsimoyronbHast cucrema koopaunat, ocu Oxu Oy. Abcuucca W opauHara
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH

W [Tpumepsl rpadukoB, 3amaHHbBIX (Gopmynamu. UTeHne rpaduKoB pearbHBIX
' 3aBUCUMOCTEMN

4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CroiicTBa pyHKINN

4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHkum y = [X|

47 I'paduyeckoe perieHHe JUHEHHBIX YypaBHEHUMM M CHCTEM JIMHEHHBIX

YPaBHEHUNU




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TIPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCI0JIb30BaTh rpapuuecKoe MpeiCTaBIeHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 IpYTUX y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHITHSAMHU: HATypallbHOE YHCIIO, IIPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPaJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCIO, apu(METUYeCKU KBaJpaTHBI KOPEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpaBHUBATH U
YHOOPSIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHSATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JI0KEHHE MHOIOYJIEHA Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBbI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE pelaTh JUHEWHbIE U KBAJpPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELICHUH 3a]a4 U3 JPYTruX MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIAMHATHYIO
MNpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduK GyHKIMU, HYIN
byHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
GbyHKINY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, Mapaboia, TruIepoosia; yMeHUe
CTpOUTh Tpaduku yHKINN, UCTIOIB30BATh TPa(UKH JIJIST OTIPEACIICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTUX
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HMU;, YyMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemarth 3a7aud pa3HbIX TUIMOB (B TOM YHCIE HA MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IeHy TOBAapOB M CTOMMOCTh
TOKYIIOK U yCIyT, HAJIOTH, 33J1a4i U3 00JIaCTH YIPABJICHUS] IUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIeHUE U OLEHUBATh MPaBAONOJA00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

MEaraHa, 6I/ICCCKTpI/ICEl N BBICOTA TPCYrOJIbHHKA, quLIpéxyr OJIbHHK,




napajienorpaMM, pomMO, TPSMOYTOJbHUK, KBaJpaT, TpaNelus;
OKPY)KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXXICHUE INEOMETPUYECKUX BEIMYHUH C IPUMEHECHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeNbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAY HpsIMbIMU, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nojxobue ¢uryp, no100HbIe TPEYrOJIbHUKN, CUMMETPHSI OTHOCUTEIILHO
TOYKM M INPAMON; YMEHUE DPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUMHYC M KOCHHYC yIJla TPEyrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO AapAJUICIENUIENa; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPECYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TIOMOLIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOPAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BECKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
qUarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHUYecKoe, MeIuaHa,
HauOoJbIlIee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yYMEHUE pacllO3HaBaTb M3MEHYUBBIC BEIWYUHBI B

OKpY’KaroIlleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOJHWTHh BEPOSTHOCTH CIIy9alHBIX COOBITUN B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaJbHBIX
COOBITUN W SIBICHWUH, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1a4d, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U JKU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOHN UCTOPHUH




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Hucna u BIYUCICHUS

11 Harypanbnble u nensie yncna. [Ipu3Haky Je1MMOoCTH HEIbIX YUCEI

19 OObIKHOBEHHBIE W JIECATHUYHBIE  JpOoOH, TPOLEHTHl, OECKOHEUHbIE
- MepUOANYECcKUe Ipodu

13 Panmonaneupie ymcna. ApudMeTHdyeckue Omepanuud C paluoHAIbHBIMU
- YUCIaMHu

14 JleiicTBuTeNbHBIC YuCia. ApuQMETHUECKHE ONEpaluu C JCHCTBUTEIHHBIMU
- YUCIaMHu

15 [TpuOnkEHHBIC BBIYMCIICHUS, MPaBWIA OKPYIJICHHS, NMPUKHIKA W OICHKA
. pe3yibTaTa BEIYUCICHUN

2 AnrebpanyecKHeBBIPAKCHHS

2.1 BbykBenHble BeIpakeHUs (BBIPaXXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ nenbiM mnokaszateneMm. CTeNneHb ¢ palMOHAIbHBIM IOKA3aTeNIeM.
. CaoiicTBacTeneHu

2.3 MHorouIeHbI

2.4 AnrebpanyeckasapoOb

)t Apudmernueckuii  KOpeHb  HaTypaqpHOW  cremeHu.  JledictBus ¢
' apru(pMETHUYECKUMH KOPHSIMH HAaTYpaJIbHOU CTETICHH

3 VYpaBHEHUs U HEPABEHCTBA

31 [enbre u JTPOOHO-paIMOHATEHEIE YpaBHEHHS. Cucremsl "
- COBOKYITHOCTHYPaBHEHUM

39 [enbre u JTPOOHO-pAIIMOHATIEHEIE HEpPABEHCTBA. Cucremsl u
- COBOKYITHOCTUHEPABEHCTB

3.3 PemnrennerekcToBoIX3aMa4

4 UucnoBblenocie10BaTeIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI3aJaHUATIOCIEI0BATEILHOCTEN

4.2 Apudmernueckass W reomMeTpuueckas mnporpeccuud. Dopmysna CIOXKHBIX




MPOLIEHTOB

5 OyHKIIUA
Oyuknmsi, crnocoObl 3amanus  ¢GyHkuuu. [paduk  GyHkmum. OO6macTh
ONlpeNleJIeHUs] M MHOXKECTBO 3HaueHuil Qynkuun. Hymm Qynxnum.

5.1 IIpomexxyTku 3HAKONMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKILIHH.
MakcuMymBbl u MUHUMYMBbI (byHKIHU. Haubonbmiee u
HaMMEHblIee3HaYeHUE () YHKIIMUHATIPOMEKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunaraasnpsimas

6.2 JlexapTOBBIKOOPIMHATHIHAIIIIOCKOCTH

7 I'eomerpus

7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa

7.2 TpeyronbHuk

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepennereoMeTpuiecKuXBeInINH

7.6 BexTopbiHaIockocTi

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnwucarenpHascTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'padsr
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