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HOACHUTEJIBHASA 3AIINCKA

WuauBuayanbHas pabouas mporpamma mno aiareOpe Ha ypOBHE OCHOBHOIO
obOmiero oOpa3zoBaHusi i  ydamieiics 8-A  krjacca JlanunoBoit Mapuu,
oOydaromieiicss Ha JOMY, COCTaBj€Ha Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOIO  OOILETro
oOpazoBanus, npenacrasieHHbix B ®I'OC OO0, a Takxke denepanbHol paboueit
IpOrpaMMbl BOCITUTAHUS.

Anrebpa sBIsSeTCSs OAHUM U3 OIMNOPHBIX KYPCOB OCHOBHOI'O OOILETro
o0Opa3oBaHusA: OHAa 00ECIeYMBAET U3yUEHUE JIPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOEGHHWE HEOOXOAMMO JUIs
POJIOJIKEHUST 00pa30BaHUs U B MOBCEIHEBHOM XU3HU. PazBuTHe y oOydarommxcs
HAyYHBIX TMPEACTABICHUM O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKux
abcTpakiuii, crnocobe OTpa)KeHUs: MaTeMaTUYECKON HayKOMW SIBJICHHUM U MPOIECCOB
B NpUpOJie M OOIIECTBE, POJIU MATEeMATHUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IU(GPOBOM
oOmiectBe. M3ydenue anreOpbl oOecreynBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJIBI,
dbopmynupoBaTh yrBepxkaeHus. OCBOeHHE Kypca aareopbl odecrieurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOYYaloUIUXCsi: OHHM MCIOJB3YIOT JIEyKTUBHBIE U
WHIYKTUBHBIE PacCyXAeHUs, 0000IIeHne U KOHKPETU3aIHNI0, abCTparupoBaHue H
ananoruto. OOydenwe  anreOpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITETIbHOM ~ JICATEIbHOCTH O0YYaloIMXCs, IO3TOMY CaMOCTOSTENbHOE
peleHue 3aja4 sSBJsSeTCs peaan3alueil 1esTeIbHOCTHOTO IPUHLUIIA O0yUeHusl.

B cTpyktype mnporpammbl yueOHOro Kypca «AinreOpa» Ajii OCHOBHOTO
o0miero o0pa3oBaHUsi OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
muHuN: «Yucna u BRIYUCICHUSN», « ANTeOpandecKue BBHIPAKCHUSY, «YPaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxnad U3 3THX coAepKaTeabHO-METOINYECKUX
JMHUI pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET U3yUEHUs Kypca, B3aUMOAECHCTBYs €
APYTMMH €ro JHMHHSAMU. B Xoae u3ydeHuss ydeOHOro Kypca OO0ydaromuMcs
MPUXOAUTCS JOTMYECKU PacCy’KIaTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHbBIN
A3blK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kypca «AmnreOpa» BKIIIOUEHBI
HEKOTOpHIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasjeiiax
MaTEeMaTHYECKOr0 00pa30BaHUs M CIIOCOOCTBYIOIIME OBIACHUIO O0YUYaIOITUMHUCS
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OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro s3blka. ColepKarenpHOl U
CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JadbHEUIIEro U3y4eHUs MaTeMaTHUKHU, CIIOCOOCTBYET PAa3BUTHIO Y OOyYarOIIUXCs
JIOTUYECKOTO MBIIIJIEHUs], OPMUPOBAHUIO YMEHUS TOJIH30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOMMBIX /I TTIOBCETHEBHOM
*KU3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMU W HPPAIMOHAIBHBIMH YHUCIaMU, (OPMHUPOBAHHEM
NOpe/ICTaBIeHU O JACHCTBUTENBHOM 4YHUCJE. 3aBEpIICHHE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHuUIo.

Copeprxanue JByX anreOpandyeckux JUHUN — « AnreOpandeckre BbIPaKeHMs»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYyYaIOUIUXCS
MaTEMaTUYECKOro anrmnapaTra, HEoOXOJIMMOIo JJIsi PEIICHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TIPEAMETOB H TMPAKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHBIH Marepuan TpYNIUPYETCS BOKPYT
paIlMOHANILHBIX BBIpOKEHHI. AnreOpa IeMOHCTPUPYET 3HaUYECHUE MAaTEMAaTHUKU KaK
A3bIKa Ui TOCTPOEHUS MaTEMaTHUYEeCKUX MOJENEH, OMUCaHUA IPOLIECCOB U
ABJIICHUN peanbHOro wMupa. B 3amaum  oOyueHuss anreOpe BXOAST TaKxkKe
JanbHelIlee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(MOpPMATHKH, M OBJAJCHUE HaBBIKAMU
JeyKTUBHBIX paccyxacHui. [IpeoOpazoBanue CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHsI, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepsxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUH HAIEJICHO Ha MOJTyYCHHE
oOydJaromuMucsl 3HaHUN O (QYHKIMAX KaK BaKHEUIIICH MaTeMaTHYCCKOM MOJEIH
JUTSL OTTUCAHUSI M UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIIECCOB U SABJICHUIA B TIPUPOJIC
u obOmectBe. M3yuenue marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENIbHBIE CPEICTBA A3bIKAa MATEMATUKU —
CJIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (opmupoBaHue
MPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIUBWIIU3ALUNA U KYJIBTYPHI.

CormacHo yueOHOMY TmaHy B 8-9 Kkiaccax wu3y4yaeTcs Yy4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3/esibl COAEP KaHMUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXKEHUS», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha usyuenue yueOHOro kypca «Anredpa» otBoautTcs B 8 kinacce — 136 yacos
(4 gaca B Henmeno). OcBoeHHe y4ueOHOro Kypca «BeposTHOCTh W CTATHCTHKA»
OCYIIECTBIISIETCS B paMKaX yu4eOHOro Kypca «Anredpay» myTeM BKJIIOYEHUS B HETO

1 yaca BepOSTHOCTHO-CTATUCTUYECKOTO COJIEPKAHUSA, MPEAYCMOTPEHHOIO
MpOrpaMMOi 3a HACTOSIIUN U MPEIUIESCTBYIOIINE TOJIbI 00YUYEHUS.



COAEPXAHUE OBYUYEHUA

Yuciaa v BbIYMCICHUS

KBaapartueiii kopenb u3 uucna. [loHsTue 00 HppanUOHAIBHOM 4YHUCIHE.
JlecaTuunble NpUOIMKEHHs] UppallMOHANbHBIX uncesl. CBoiicTBa apudMEeTHUECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBHBIC YHCIIA.

Crenens ¢ uenpIM nokKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIlKiCh YNCTA.

AJire0panyvecKue BbIpasKeHH s

KBanpatublii  TpExwieH, pa3loXKEHHE KBAJpPAaTHOrO TPEXWIEHA  Ha
MHOXHUTEIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpamvyeckoil JpoOu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHUE, JeJeHHWE aireOpandeckux Jpooeit.
PanrionanpHbIe BRIpAXKEHHS U UX TIPeo0Opa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOISIIMUXCS K JIMHEMHBIM U KBaJPaTHBIM.
[Ipocreiinue ApoOHO-paIlMOHATbHBIE YPABHEHHUS.

['paduueckas unTEprIpeTanys ypaBHEHUN C IByMs MIEPEMEHHBIMU U CHCTEM
JUHEWHBIX ypaBHEHUW C JByMs NEpeMEHHbIMH. lIpuMepsl penieHus cHucTeM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a1a4 anreOpandecKuM CIiocoOoM.

HuciioBele HEpaBEHCTBA U UX CBoMCTBAa. HepaBeHCTBO ¢ OAHOW MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIUMN

[lonsitue Qynkmuu. OO6nacTh oOmpeneNeHus W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIC MPOIECCHI.

OYHKIHUM, ONUCHIBAIONIME TMPSMYH0 M OOpaTHYI  MOPONOPIHUOHATIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyakmun y = X2, Y = X3, y = VX, y=|x|. ['padmueckoe
pelIeHUE YPABHEHUIN U CUCTEM YPABHCHUU.

BeposiTHOCTD M cTaTHCTHKA

[IpencraBnenre naHHBIX B BUJAE TaOIUL, AUArpamm, rpaukoB. 3arnoaHEHUE
Ta0Jaul, YTEHHE U TMOCTPOEHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTenue rpadukoB peanabHbIX mpolieccoB. M3pneuenne nndopmanuu u3
yarpamMM U Ta0Jul, UCIIOJIb30BaHUE U UHTEPIPETAIUS JaHHBIX.



OnucaTtenbHasi CTaTUCTUKA: CpeAHee apu(PMETHYECKOe, MEIHaHa, pa3Mmax,
HaumOoJblIee M HaUMEHbIlIEe 3HAUEHUs Habopa 4YMCIOBBIX AaHHBIX. [IpuMepsl
CIIy4alHOM U3MEHYHUBOCTH.

Cny4aiiHbIil 9KCIIEpUMEHT (OMBIT) U chydailHoe coObITHE. BeposTHOCTh U
yacTtoTa. Poib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOAE
U B o01ecTBe. MoHeTa ¥ UrpalibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuuHbl. Yucio pédbep U cymmapHas
creneHb BepiiuH. [IpeacrtaBnenne o cBsizHocTH rpada. Lenu m nukiel. Iyt B
rpadax. O6xon rpada (sunepoB myTh). [IpencraBienre o0 OpPUEHTHPOBAHHOM
rpade. Pemenne 3anayu ¢ noMouiso rpados.

[IpencraBienne JaHHBIX B BUJI€ TaOJIHII, TUArpaMM, rpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, NOJMHOXkecTBo. Ormnepauuu Haj
MHOKECTBAMH: O0bEMHEHUE, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJ MHOXKECTBAMU: IEPEMECTUTEIBHOE, COYETATeNbHOE, PpaCIpeAeIUTEIbHOE,
BKJItOUueHus. Mcrnonb3oBaHue rpadUyuecKkoro MpeACTABICHUS MHOXECTB IS
OINMCAHMSI peaJbHBIX MPOLIECCOB U SIBJICHUM, TP PELICHUU 3a/1a4.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcusi M CTaHIApTHOE OTKIOHEHUE
YHCJIOBBIX HA0OpOB. JlnarpaMMa pacceuBaHus.

DOneMeHTapHble COOBITHS  ciydaiiHoro onbita. ChoydaliHble  COOBITHS.
BepositHoct  coObiTHif. OmBITBI C  PAaBHOBO3MOXKHBIMHU  AJIEMEHTAPHBIMU
coObITusiMU. CoryuaiiHbiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBoicTBa J€pPEBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIUHBI, CBSI3b MEXKIY YHCIOM BepHIMH W yuciaoM pédep. Ilpasmio
yMHOKeHus. Pemenue 3amay ¢ moMoribio rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHUE W
nepeceuenne coOwbiTuil. HecoBmecTHbie  coObitus. Dopmyna  croXeHHs
BEPOATHOCTEU. YCIOBHAass BepOATHOCTh. [IpaBuiio ymHOxeHusa. Hes3aBucumelie
cobwiTus. IlpeacraBnenue skcnepuMeHTa B BUAe nepeBa. PemieHue 3amad Ha
HAXO0XJEHUE BEPOATHOCTEH C IOMOLIBIO JI€peBa CIY4YalHOro 3KCIEPUMEHTA,
nuarpaMmm Jitepa.

JIuneiitnoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOASIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIIMXCS K KBaJIPAaTHBIM.
bukBanpatHoe ypaBHenue. [IpuMepsl penieHnus ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Peuiennie npoOHO-panMoHaIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.



VYpaBHeHue ¢ AByMs NEpPEeMEHHBIMU U ero rpaduk. Pemienue cuctem nByxX
JIMHEMHBIX YPABHEHUH C IBYyMs IIEPEMEHHBIMU. Pelienue cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mHepeMEeHHOH. Peuienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprnperanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IEPEMEHHBIMU.

DyHKUUHA

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. IlapaGomna, kKoopauHaThI
BEPIIMHBI TapadoJIbl, 0OCb CHMMETPUHU MapadOJIbL.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || u ux
CBOWCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

IloHsATHE YMCIOBOM IOCIIEIOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u GopMyIoii N-To YjeHa.

Apudmernueckass u reomerpuyeckas nporpeccur. dopmynsl N-ro usieHa
apu(MeTnyecKol U TeOMETPUUYECKON MTPOrpecCuid, CyMMBbI IIEPBBIX N UJIEHOB.

N3o0paxenue YieHOB apu(PpMETHUECKOM M TeOMETPUYECKONM MPOrpeccuid
TOYKaMH Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHWHBIN M SKCIOHECHIUAIBHBIA POCT.
CI10kHbBI€ TPOLICHTHI.

BeposATHOCTH U CTATHCTHKA
[IpencraBienne JaHHBIX B BUAE TaOJUI], AUarpamm, rpadukoB. 3amnoHEHHUE
TaOJIUIl, YTEHUWE U TIOCTPOCHHUE JuarpaMMm (CTOJOUKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpadKoB peabHbBIX MPOIECCOB. V3BneueHne napopMannm us3
JUarpaMM U TaOJIHII, UCTIONH30BAHUE U MHTEPIIPETAIUS JaHHBIX.
OnucartenbHasi CTaTUCTUKA: cpeaHee apudMeTnyeckoe, MeIHuaHa, pa3max,

HaunOoJIbIlIeE W HAWMEHbBINEC 3HAUYCHUS Ha0Opa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYUBOCTH.

Cny4ailHblil SKCIIEpUMEHT (OMBIT) U chydailHoe coObITHE. BeposiTHOCTh U
yacToTa. Poyib MaloBEpOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJE
1 B obuiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUHU BEPOSITHOCTEN.

I'pad, Bepuiuna, pebpo. Crenenp BepuiuHbl. Yucno pédep M cymmapHas
crenenb BepinH. [IpeacraBiaenue o cBszHoctu rpada. Llenu m nuknsl. [lytu B
rpadax. O6xon rpada (sinepoB mnyth). [IpencraBienne o0 OpUEHTHUPOBAHHOM
rpade. Peienne 3aa4 ¢ nomMoIibio rpados.

[IpencraBnenue n1aHHBIX B BUjE TaOJHUIl, 1UarpaMM, rpa)ukos.



MHOX€ECTBO, 3JIEMEHT MHOXECTBa, MOAMHOXKECTBO. Omnepauuu Hal
MHOXECTBaMU: OOBEIUWHEHHE, IepeceueHue, aomnojHeHue. CBoOICTBa omepaiuit
HaJl MHOXECTBAMH: II€PEMECTUTEIILHOE, COYETATEIIbHOE, PaCIPEACIUTENBHOE,
BKJIIOueHUs. Vcnonb3oBaHue rpadUueckoro TMPEACTaBICHUS MHOXKECTB IS
ONMCAHUS PEATTbHBIX MPOLIECCOB U SBJICHUM, IPU PELUICHUM 33/1a4.

N3mepenune paccemBanusd AaHHBIX. [Mcnepcus ¥ CTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciiydailHOro ombiTa. CiydailHble COOBITHS.
BepositHoctu  coObiTuii. OnbBITBI ¢ PaBHOBO3MOXHBIMU ~ DJIEMEHTapHBIMU
coobITuaMU. CiydaifHbiii BBIOOP. CBSA3b MEXKy MAJIOBEPOSATHBIMH U MPAKTUYCCKU
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa JAEpPEBBEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBSI3b MEXKJY YHCIOM BepmIMH U yucioMm pébep. Ilpasuio
yMHOeHus1. Pemenue 3a1au ¢ moMorisio rpados.

[IpotuBomnosnoxkHbie coObiTHA. Juarpamma Ditniepa. OObeguHEHUE U
nepeceueHue coObiTuil. HecoBmectHbie  coObiTusa. Dopmyna  ClIOXKEHUs
BEpPOSITHOCTEN. YcioBHasg BeEpOSITHOCTh. [IpaBuino ymHoxeHus. HezaBucumbie
coObrTus. IlpencraBnenue skcrepuMeHTa B BUAE JepeBa. Pernenue 3agau Ha
HAXOXKJICHHE BEPOSITHOCTEN C IIOMOIIBIO JEpeBa CIYyYalHOIO 3KCIIEpUMEHTA,
nuarpamm Jitepa.

[IpencraBienne JaHHBIX B BHAE TaONMUI, JAMarpamMm, TpaduUKoOB,
UHTepIpeTanus JaHHbIX. UTeHne u moctpoeHue Tabnul, auarpamm, rpadukoB 1o
peaIbHbIM JaHHBIM.

[lepecranoBku u pakropuan. CodeTaHuss U 4nCIO coueTaHuil. TpeyroJbHUK
[Tackans. Pemenue 3aa4 ¢ MCIOJIB30BAaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydaliHBIA BBIOOp TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Ycnex um Heyaaua. Cepusi HCHOBITAHUM 10 MEPBOTO ycmexa.
Cepust ucnbiTanuii bepHymm. BeposTHocTH cOOBITUH B CEpPUM  UCIBITAHHMA
bepnynn.

CnyyaiiHass BelWYMHA W paclpenesieHHe BeposiTHOCTed. MaremaTuyeckoe
OXuJaHue W jaucnepcus. lIpuMepbl  MareMaTH4ecKOro  OXHMAAHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHMS BEJIWYMHBL. MaTeMaTH4EeCKOE OXHUJIAHUE U
OUCTEPCUST CIYyYaHOM BEJIWYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymm».

[TonsiTue o 3akoHe OoONbIIMX YHce. VM3MepeHue BepOsITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHUE 3aKOHA OOJIBIINX YKCEI B MPUPOJIE U OOIIECTBE.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHUeCKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOJAMMBIX YMEHUW, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, pEIIeHWH, pacCyXIECHUH, YMEHHUIO BHUIETh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, NMOHMMAaHMEM MAaTEMaTUYeCKOW HayKM Kak cQepbl YeI0BEYECKOM
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBHJIM3ALUH,
OBJIAJICHUEM S3bIKOM MaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMU HABBIKAMHM HCCIIEJ0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHUA M OTAbIXa, perysipHas Quznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTHM COXPAHHOCTU OKpY’KaIoIIeW cpeibl, IUIAHUPOBAHUSA TMOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble Jornueckue aAecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
ompeNesieHUs]  MOHSTHH, YCTaHABIMBATH CYHIECTBEHHBIM  MpPU3HAK
KJ1accupuKauu, OCHOBaHUA [Jii OOOOUIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIE, €AMHUYHBbIC, YacCTHbIE M OOUIueE,

YCIIOBHBIE;
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BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeUMsi B (aKkTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTeJbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN (MPAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJBKO
BapUaHTOB pEIIeHUs, BbHIOMPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GOopMyITHpOBaTH BOMPOCHL, (PUKCHUPYIOIIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BHIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJayd CXeMaMH, AuarpaMMaMiy, HWHOW Tpadukol u ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPUTEPHUSM, MPEIITOKCHHBIM
yauTeIeM WK CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:

11



BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JIMAJIOTa, OOHAPYXUBATh Pa3JINYUE U CXOJCTBO IMO3UIIUMN, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  JKCICPHUMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YU4ETOM 3aJa4 MPE3CHTAIIMN U 0COOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOM paboThl, pacmpenensiTb BHUABI padOT, OroBapUBATHCH,
00CyXJ1aTh TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, O0OMEeH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl M KOOPAUHUPOBATH CBOM JIEUCTBHSI C APYTUMH WICHAMH KOMaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM PEIICHUs 3a1aud (WIH €ro
9acTh), BBIOMpATh CHOCOO PEIICHHS ¢ Yy4E€TOM HMMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEeIIeHUs] MATEMAaTHYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTU MOCTABICHHOW ILIEJIU
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 8 kiacce o0Oyd4aromuiics TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavalbHBIE MPEICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX
quces Jis1 CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUN, N300paxaTh JEHCTBUTEIIHHBIC
YyuCia TOYKAMU Ha KOOPAMHATHOU MPSIMOM.

[IpumensTy mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHH, HCIOJIb3YS TMPU HEOOXOJUMOCTH KAIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEPKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Hcnons30BaTh 3amucu OOJBIIMX W MAJIBIX YHUCENI C IMOMOIIBIO JIECATUYHBIX
npoOeii u creneHeit uucia 10.

AJire0panyvecKne BbIPasKeHH s

[IpyMeHAT, TMOHSTHE CTENEHM C IEJIbIM  [OKa3aTesieM, BbIMOJHITh
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENEHHU C IEJIbIM MTOKa3aTeIeM.

BbINONIHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAKEHUIM
Ha OCHOBE IpaBWJI ICUCTBUI HAJl MHOTOWICHAMH U aJIreOpandyecKUMu IpoOsMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PEIICHUS Pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YPAaBHEHUS WU PalMOHAJbHBIE YpaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyeCcKuX MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
J ypaBHECHUE WM CUCTEMA YPABHEHUM PEUIEHHUS, €CIM HMEET, TO CKOJBKO, U
npoyee).

[lepexoauTh OT cIOBECHOW (OPMYIHPOBKH 3aadul K €€ anreOpanveckoit
MOJIEIA C IIOMOLIBK) COCTABJICHHUS YPAaBHEHUsS WM CUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATP CBOWCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHUSI, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpaMyecKy0 WUIIOCTPAllMI0 MHOXECTBa pEHICHUH HEpPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUHN
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[lonuMaths ¥ KCMONAB30BaTh (PYHKIIMOHAIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHUs), OMPEACNSITh 3HaueHHe (YHKIUU 1O 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutsb rpaduku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kiX, y = X2, y = X3,y = [X|, Yy = VX, OIHCBIBaTH CBOWCTBa YHCIOBON
dbyHkuu no e€ rpaduxy.

BeposAiTHOCTH M CTATHCTHKA
UwutaTe nHpOpMaIuio, mpeACTaBICHHYIO B TA0IHIAX, HA AUarpaMMax,
PEACTaBIATh JJAHHBIE B BUJIE Ta0JIUII, CTPOUTH AUATPAMMBI (CTOJIOMKOBbBIC
(cTonbyaThie) U KPYTOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh W UHTEPNPETUPOBATH  PEAJIbHBIC  YHUCIOBBIE  JIaHHBIE,
npeCTaBICHHbIE B Ta0IMIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh MJisi ONMUCAHUA JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudMeTHUecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIEE 3HAYCHUS,
pa3max.

NmeTs mpencraBieHUEe O CIy4yalHOM HM3MEHYMBOCTHM Ha MpUMeEpax IIEH,
(du3MUecKrX BETUYHH, aHTPOIIOMETPUYECKUX NAHHBIX, UMETh NPEJICTABICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

W3Bnekate W mnpeoOpa3oBbIBaTh HMH(POPMAINIO, TPEJCTABICHHYIO B BHUJE
TabJIULl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUE TAaOJUI], AHArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeIHHX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaH/IAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxomuTe BEpOATHOCTH CIydalHBIX COOBITUN B OMBITaX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM UYHCJIE B OINbBITAX C PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonp3oBaTh rpaguyeckue MOJENIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBINOJIHATH
omepaly HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TMEepeceyeHue, JIOMOJIHEHUE,
MIEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTABICHUE MHOXXECTB W CBSI3€M MEXIy
HUMH JIJI ONMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YMCJE MPU PELICHUH 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.
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8 KUIIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBagpaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Yucia u BeianciieHnusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
> HpeacTaseRKe AaHARX 4 https://m.edsoo.ru/7f417af8
6 OmnucarenbHas cTaTUCTHKA. PaccenBanne 4 bubnmuoreka [JOK
TAHHBIX https://m.edsoo.ru/7f417af8
7 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnunoreka [JOK
8 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 M 4
HowecTsa https://m.edsoo.ru/7f417af8
1 BeposTHOCTE U 4acTOTa CIIy4aiiHOTO 6 bubnuorexa [IOK
COOBITHS https://m.edsoo.ru/7f417af8
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bubmuoreka [JOK

12 PyHKIMH. OCHOBHBIC OHATHA > https://m.edsoo.ru/7f417af8
bubmmoreka [{OK

13 Pynxuun. Iucnossie GyHkumm d https://m.edsoo.ru/7f417af8
bubmmoreka [{OK

14 Baexenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417af8
15 CrnyuaiiHblie COOBITHS, CTydaiHas 8 bubnuorexa [JOK

U3MEHYUBOCTH https://m.edsoo.ru/7f417af8
bu6moreka [IOK

16 Hostopenme u 06odmenne 10 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136
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8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 KBanpatHoiii kopeHb U3 ducia 1 bubnmorexa LOK
P p https://m.edsoo.ru/7f42d452
bu6moreka [IOK
2 [TorsTHE 00 MPpPATMOHATHLHOM YHCIIS 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsaTnaHbIC IPUOTKSHUS 1
HPpAIMOHAIBHBIX YHCETT
5 JlelicTBUTEIbHBIC YHCTIA
CpaBHEHME ACHCTBUTEIBHBIX YHUCEIT
CpaBHeHME ACHUCTBUTEIBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOpEHb
9 VYpaBHeHue Buja x> = a 1
CpoiicTBa apuPMETHUECKUX bubnunoreka [JOK
10 . 1
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeoOpa3oBaHKe YUCIOBBIX
N bubnmuoreka [JOK
12 BBIpaXXEHUI, COJIEpKAIUX 1

KBaJApaTHLBIC KOPHU

https://m.edsoo.ru/7f42dd26
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[IpeoOpa3oBaHme YUCIOBBIX

13 BBIPOKECHUH, COACPKAIINX bubmmorexa [JOK
p » CoAIepKall https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeoOpa3oBaHme YUCIOBBIX
14 BBIPAXKCHUH, COJICpKAIINX bubmorexa LHOK
p » coaepralll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[TpeobpazoBaHue YUCIOBBIX
15 BBIPAXXECHUH, COJIEpKAIINX bubmorera [JOK
P > COCPa https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHH
16 Crernenp C MeNbIM TIOKa3aTeneM bubmorexa IOK
I https://m.edsoo.ru/7f4354a4
CranapTHas 3aMch 4MCIA.
Pa3mMepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaIOIeM MHUPE
18 CBoliiCTBa CTEIICHHU C IEIbIM bubnmuorexa [JOK
IoKa3aTreiemM https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
roKasaTeyiemM https://m.eds00.ru/7f435648
20 CBoiicTBa CTENEHU C LEIbIM bubnunoreka [JOK
MoKa3areynemM https://m.eds00.ru/7f435648
21 CBolicTBa CTEMEHHU C IEJIbIM bubnmuoreka [JOK
MoKa3areynemM https://m.edso0.ru/7f43599a
29 CBolicTBa CTEMEHHU C MEJIbIM bubnmuoreka [JOK
IoKa3aTreyieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslii TpE€xuneH
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24

KBagpartHslii TpéxuineH

o5 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KontponpHas padoTa no remam
27 "KBaIII:;)paTHI)IC EOpHI/I. Crenenu. 1 bubnuotexa LIOK
KBapaTHbLii Tpexch” https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 Anrebpantieckas 1po0e https:// m.edso;.I ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anreOpandecKre BhIPAKCHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOISIINX B
anredpanvecKue BoIPaKEeHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandecKoi 1poou https://m.edso0.ru/7f4308e6
. bubnmuorexa [JOK
32 Coxpawenne apobeit https://m.edsoc%.I ru/7f430a8a
. bubnunoreka [JOK
33 Coxpawenne apobeit https://m.edsocl)l. ru/7f430f44
. bubnunoreka [JOK
34 Coxpamenne apobeit https://m.edsoc])_.[ ru/7f430f44
35 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnunoreka [JOK
U JIeJieHne anreOpandeckux apooei https://m.edso0.ru/7f43128c
36 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnmoreka [JOK

U JieTieHue anredpandeckux apooeit

https://m.edsoo.ru/7f4315c0
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37 CnoxeHnue, BBIUUTAaHUE, YMHOKEHHE bubnmoreka [JOK
U JieTieHue anredpandeckux apooei https://m.edsoo.ru/7f4318c2
38 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnuorexa [JOK
U JeTieHue alredpandeckux apooei https://m.edsoo0.ru/7f431a20
[IpeoOpa3oBanme BEIpa)KEHUH,
39 COJIepIKaIuX anredpandecKue brmmorexa [TOK
p p https://m.edsoo.ru/7f43259c
npobu
[IpeobpazoBaHue BhIpaKEHUH,
40 CcOZIEPKAIIMX alireOpandecKre bubmorexa [TOK
p p https://m.edsoo.ru/7f432736
Ipoou
IIpeoOpa3oBaHue BEIpAXKCHUM,
41 cop e >II<)a uX anred I;qucm/le bubmmorexa LOK
Aepatl P https://m.edsoo.ru/7f432736
Ipoou
42 KonTtponbHas padoTa o Teme 1 bubnuoreka [IOK
"Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 Keanpartoe ypasiieie https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [TOK
o P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHUE Bubmmorexa LIOK
P P https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaIpaTHOTO bubnunoreka [JOK
YpaBHEHHSI https://m.eds00.ru/7f42f158
47 dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edso0.ru/7f42f3f6
48 dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnuorexa [IOK
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https://m.edsoo.ru/7f42fef0

bubmmoreka [{OK
50 Teopema Bueta https://m.edso0.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOIAIIMXCS K bubnuorexa [JOK
KBaJIpaTHbIM https://m.edso0.ru/7f43c542
59 Pemenue ypaBHeHH, CBOIAIIMXCS K bubmmoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1pobHO- bubnnorexa [JOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnuoreka [IOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f432b6e
Pemenue TekCTOBBIX 3a1a4 C bu6moreka [IOK
55 .
MOMOIIBIO KBaJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBIO KBAJPATHBIX YPaBHEHUMN https://m.edsoo.ru/7f42f8f6
57 KontponbHas padoTa o teme 1 bubnuoreka [JOK
"KBanpartusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI PEICHUs ypaBHEHUN B
LEBIX YUCIIaX
JluneitHO€ ypaBHEHHE C ABYMS
59 MePEeMEHHBIMHU, €r0 Tpaduk,
MIpUMEPHI PEIICHUS] YPaBHEHUN B
LETIBIX YUCIIAX
JInneliHOE ypaBHEHHUE C IBYMs
60 NepeMEHHbBIMH, €ro rpaduk,

MIPUMEpHI pellIeHUs] YpaBHECHH B
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OCJIbIX YUCIax

61

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem ByX JTMHEHHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'paduaeckas naTEpIpETALIHS
YpaBHEHUS C IBYMS IEPEMEHHBIMHU U
CHCTEM JIMHEHWHBIX YPABHEHUU C
JBYMSI TIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas maTEpIpETALIHS
ypaBHEHUS C ABYMsI IEPEMEHHBIMH U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Perienune TeKCTOBBIX 3a/5au C
IIOMOIIBIO CUCTEM YPaBHEHUN

69

Pemenue TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUN

70

Pemenue TekCTOBBIX 3a1a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUI

71

YucaoBsie HCEPaBCHCTBA U UX
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CBOICTBa

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 071HO# TepeMeHHOI
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [JOK
IIEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJTHOM
IIEPEMEHHOM U UX pELICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM EPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
N3obpaxenue pemeHus TMHEHHOTO
80 HEpaBEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
p 5 N https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsAMOii
N300paxkenue perieHus JMHEHHOTO
81 HEpaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
p 5 . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPsAMOii
KoHnTtponsHas pabota o temam
82 "HepasencrBa. Cuctemsl 1
ypaBHeHuUi"
bubnmoreka [JOK
83 [ousiTue QpyHKIUM 4

https://m.edsoo.ru/7f433c12
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OO6nactp onpeneneHuss © MHOXKECTBO

bubmuoreka [JOK

84 3HaUeHUH QyHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3ananust GpyHKIMMA
86 I'padux GyHKIIHN
87 CBoiicTBa (hyHKITUH, UX
oToOpaxkeHue Ha rpauke
88 Utenue u nocrpoeHue rpaduxon
byHKIMNA
89 [Ipumeps! rpagukoB GyHKUINH,
OTpaKaIOIINX PeabHBIE TPOIIECCHI
OyHKINH, OTIMCHIBAIOIIUE MPSIMYIO H
90 06};{21;:1}’}0’ HpOHOpHI/I(?II{aHBHI:IC o bubmorexa [IOK
SABHCHMOCTH, X rpadHK https://m.edsoo.ru/7f434bbc
91 ['unepbona
92 I'unepbona
9 | Tpaduk pymean y = oS medsoo TG
o4 Ppaduic ety = x° lh;tfiﬂﬁfnféig r(jllif434572
OyHrkmu Y =X2, Y= X3, y= VX, y =
95 |X|};/I;pj(bm:lec1<o’e>;eme’HZIe ’ BH6J?HOTeKa HOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHEHUH
OyHKkU Y =X2, Y= X3, y= VX, y =
96 |X|};]I;p:(p1/1:/ecxo’e>;eme’HZIe ’ Bu6mmorexa LIOK
. . https://m.edsoo.ru/7f434eb4
yYpaBHEHUH U CHUCTEM ypaBHEHUI
97 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJIOB KYpCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f4371aa
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000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX NOHATUN U

98 METOJIOB KypCOB 7 U 8 KJIacCOB 1 bubmorexa LHOK
. ’ https://m.edsoo.ru/7f43736¢
000011IcHIE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [IOK
99 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edso0.ru/7f437510
00001IeHNe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX NOHATUN U
100 METOJI0B KypCcOB 7 U 8 KJIacCOB 1 bubmorexa HOK
. ’ https://m.edsoo.ru/7f4376b4
00001IeHNe 3HAHUHT
bu6moreka [IOK
101 4 0 1 1
TOTOBA KORTPOIIbHAT paboTa https://m.edso0.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
102 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo0.ru/7f437858
000011eHNE 3HAHUT
OBUIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME
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