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HOACHUTEJIBHASA 3AIINCKA

Vueonni kypc «MATEMATUKA» 7-9 kiacca yriyOGneHHOro ypOBHS
BKJIIOYaeT TpH pasnena: Anrebdpa, reometpus U Kypc «BeposaTHOCTh u
CTaTUCTHKa».

Auare0Opa

Anrebpa sBisSeTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETOo
o0Opa3oBaHusA: OHAa 00ECIeYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYyHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOEGHHWE HEOOXOAMMO JUIs
IPOJOJIKEHUSI 00pa30BaHuUs U B MOBCETHEBHOM XKU3HU. PazBuTue y oOyyaronmxcs
HAyYHBIX MPEACTABICHUM O TMPOUCXOXKACHUM M CYIIHOCTH airedpandyeckux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTUYeCKO HayKOW SIBJICHUN U MPOLECCOB
B MpUpOJIe U OOIIECTBE, POJIM MaATEeMaTHUYECKOr0 MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y Ka4eCTB MBIIUJICHUS, HEOOXOIUMBIX JIJISl aJanTallMi B COBPEMEHHOM ITM(GPOBOM
oOmectBe. M3ydenune anreOpbl oOecreuynBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca airedpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI OOYYarolIuXcsi: OHU HCIMONB3YIOT JEAyKTHUBHBIE W
UHAYKTUBHBIE pacCykaeHHs, 0000IIeHne U KOHKPETH3aluI0, abcTparupoBaHue u
anajgoruro. OOyueHume  anreOpe  mpeAnojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSATEILHON JIESITEIbHOCTH O0O0YyYalolUXCs, TO3ITOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 SBISIeTCS peaau3alnueil 1eITeIbHOCTHOTO MPUHITUNA 00 yIEeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anrebpa» najisi OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KaTEIbHO-METOINYECKUE
nuHuU: «Hucna U BBIYUCICHUS», «ANreOpanueckue BbIpaXXeHUs», « YpaBHEHUS U
HepaBeHCTBa», «PyHkumm». Kaxnasg U3 3THX cOAEpKATEIbHO-METOINYECKUX
JMHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHUS! Kypca, B3aUMOJIEUCTBYS C
IPYTUMH €ro JHUHHSAMHU. B Xome wu3ydeHuss ydeOHOTO Kypca OO0ydaroImuMcs
OPUXOJMUTCS JIOTHYECKU PacCyXJaTh, UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIHOUYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pazlienax
MaTeMaTU4YeCKOro 00pa30BaHUs U CIIOCOOCTBYIOLINE OBIAJACHUIO 00YYarOIIMMHUCS
OCHOB  YHHMBEPCAJIBHOI'O  MareMarthdyeckoro s3bika. ConepkaTeqbHON U
CTPYKTYpHOH OCOOCHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISIETCA €ro
MHTEIPUPOBAHHBIN XapakTep.

Conepxxanue mmHUM «YuCIa W BBIYUCICHUS» CIYXKUT OCHOBOM IS
JaNbHEMILIEro U3y4YeHUs: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Y OOyYaroIIMXCs
JIOTUYECKOT0 MBILUICHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS AITOPUTMAMH, a



TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCEAHEBHOM
*u3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIETr0 0Opa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HPPALMOHAIBHBIMU 4YHUCIaMU, (HOPMUPOBAHUEM
NPEACTABICHUNA O JEUCTBUTEIBHOM 4YHUCJE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpelHeMYy 001eMy 00pa30BaHHUIo.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Y OOYyHaAIOLIMXCS
MaTEMaTUYECKOro arnmnapaTta, HEOOXOJIMMOIo JUJIsi pEIIeHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TIPEMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHBIH Marepuan TpYyNIUPYETCs BOKPYT
pallMOHABHBIX BRIpKEHUH. Anredpa JIEMOHCTPUPYET 3HaUCHUE MATEMAaTHKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNieH, OMHMCAHHUs MpPOLECCOB U
ABJICHUN peajdbHOr0 Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKkKe
JanbHeWIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJIQJICHUE HaBbIKAMU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepsxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCs 3HAHUN O (QYHKUMAX KaK BaKHEHIIeW MaTeMaTHYeCKOW MOJeu
JUTSL OTTUCaHUSI U UCCIIEIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOy4YaIOIIHMXCA
YMEHHS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMuUpoBaHHE
IPEICTaBIICHUH O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kkiaccax u3ydaeTrcss Y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3eibl COACpP)KAHUS:
«Yucna © BBIUKCICHUS», «AnreOpandeckue BBIPAKCHUS», «YpaBHEHUS W
HEPABEHCTBa», «DYHKITUNY.

IF'EOMETPUSA

['eomeTpusi Kak OIWH W3 OCHOBHBIX pAa3feiOB MIKOJIHHOW MaTE€MAaTHKH,
UMEIONUN CBOCH IENbI0 00ECIeYNTh M3YYCHHE CBOWCTB U pa3MepoB (GUTYp, UX
OTHOLIEHHH ¥  B3aMMHOE pACMHOJIOKEHHE, ONUPAeTCs Ha  JIOTHYECKYIO,
JOKa3aTelbHy0 JIMHHUIO. LleHHOCTh M3y4YeHHs] F€OMETPUU Ha YPOBHE OCHOBHOTO
o0mero 00pa3oBaHMsl 3aKIFOYAETCS B TOM, YTO OOYYAIOMIUNACS YYUTCS TPOBOIHTH
JI0Ka3aTeIbHBIC PACCYKICHUS, CTPOUTH JTOTUISCKHAE YMO3AKITIOUCHHS, TOKA3hIBATh
WUCTUHHBIC YTBEPXKACHUS W CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyKIeHusi «OT TPOTHBHOTO», OTIMYATh CBOWCTBA OT TPU3HAKOB,
dbopMynUpoBaTh OOpPATHBIE YTBEPKICHHUSI.



Bropoii nenpl0 HM3y4yeHUsT TEOMETPUHU SBIIAETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTa MpPHU PElICHWH KaK MaTEeMaTUYeCKUX, TaK W MPAKTUUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOyyarolmuiicss JOKEH Hay4YHUThCS
ONpEJENUTh T€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIM 4YEPTEXK WIH
PUCYHOK, HAITH IUIOLIAAb 3€MEJIBHOTO YYacTKa, pacCUYUTATh HEOOXOIUMYIO IJIMHY
OINTOBOJIOKOHHOT'O Ka0essi niu TpedyeMble pa3Mepbl rapaxa aiis apromoousis. [pu
pelIeHUH 3aJa4 MPAaKTHUYECKOro0 XapakTepa OOYYarolIMCsS YYHUTCSd CTPOMUTh
MaTeMaTHUYEeCKUe MOJCIM  pEealbHBIX KU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIUMCIIEHUS U OIICHUBATh aJ€KBATHOCTh MOJIYYEHHOT'O PE3yibTaTa.

KpaitHe BaxkHO TOAUEPKUBATH CBSI3U TEOMETPUU C APYTUMU YyUeOHBIMHU
npeaMeTaMi, MOTUBUPOBAThH MCIIOJIL30BATh ONPEEIEHUS T€OMETPUUYECKUX PUryp
U TIOHSTHH, JIEMOHCTPHPOBATh NMPHUMCHCHHUE TOJYYECHHBIX YMEHUW B (PU3MKE |
TEXHUKE. OTH CBS3M Haubojiee spKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3/Ieiibl
conepxkanusi: «['eomerpuyeckue ¢urypsl M UX CcBoHcTBay, «M3mepenue
T€OMETPUYECKUX  BEIUYUH», «JleKkapToBbI KOOpPAMHATHI HAa  IJIOCKOCTHY,
«BexkTopsly», «JIBuxkeHus miockoctny, «lIpeodpazoBanust mogoous».

«BepoSiTHOCTH M CTATUCTHKA»

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUM, TaK
U UX poyii B 00pa3oBaHHUM, HEOOXOAMMOM KaKJIOMY 4elloBeKy. Bo3pacraeT ymcio
npodeccuid, Mpu OBIAACHUU KOTOPBIMHU TpeOyeTcs Xopoias 6a3oBasi MOATOTOBKA
B 00JacTH BEPOATHOCTH U CTATHUCTHKH, Takas IMOATOTOBKA Ba)KHA IS
IPOJIOJKEHUST 00pa30BaHUS U JJIS1 YCIIEITHOM Mpo(heCCUOHANBHON Kapbephl.

NMenHo modTOMYy OCTpO BCTala HEOOXOIUMOCTh CHOPMHUPOBATH Y
oOydarommuxcs GyHKIMOHATBHYIO TPAMOTHOCTD, BKITIOYAIONTYIO B C€0sl B KA4eCTBE
HEOTHEMJIEMON  COCTAaBJISIONIE  yMEHHWE  BOCHPUHUMATh M KPUTUYECKU
aHAM3UPOBATH MHPOPMAIIHNIO, TIPEACTABICHHYIO B PAa3ITUYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOTHMX peaJibHbIX TMPOLECCOB M 3aBHUCUMOCTEH,
MPOU3BOJUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIIMIIAMU cOOpa, aHAIU3a U
NPEICTaBIeHUsT JAaHHBIX M3 PA3IUYHBIX c]ep KU3HM 00IIecTBa W TOCYAapCTBa
npuoOiaer oOydarolmuxcsi K OOIIECTBEHHBIM HHTepecaM. H3ydeHne OCHOB
KOMOWHATOPUKHN Pa3BUBAET HABBIKM OpraHU3anuu Tepebopa W mojacyéra yucia
BapUAHTOB, B TOM YHCJIC B MIPUKJIATHBIX 33/1adaX. 3HAKOMCTBO C OCHOBAaMHU TCOPHH
rpadoB co3/1a€T MaTeMaTUYECKUil (yHIaMEHT 1Ji1 GOPMHUPOBAHUS KOMIIETEHIIUN B
obnacti mHPOpPMATUKHA W TUPPOBBIX TeXHOJOTHH. [Ipy M3ydeHHH CTATUCTHUKUA U



BEPOATHOCTH OOOramalmTcsl MPEACTaBICHUS OOy4YaloIIHUXCS O COBPEMEHHOM
KapTUHE MHUpa U METOJax €ro HucclieloBaHus, (HOpMUPYETCs] MOHUMAHHUE POIU
CTATUCTUKHU KaK UCTOUYHHUKA COLMAJIBHO 3HAUMMON UH(POPMAIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOATHOCTHOT'O MBILIJIEHUS.

B cooTBeTcTBUMU ¢ JAHHBIMU LIEISAMU B CTPYKTYpE MPOrpaMMbl yuyeOHOTO
Kypca «BeposiTHOCTh U CTaTHUCTHKA» OCHOBHOI'O OOIIEro 0Opa30BaHUs BbIACICHBI
CIEYIOLINE COoAEepkKaTeIbHO-MeToanuecknue nuauu: «lIpencraBieHue NaHHBIX U
omucaTelbHas CTaTHUCTHKA», «BeposTHOCTHY, «IJIEMEHThl KOMOWHATOPUKUY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nunuu «lIpencraBneHne TaHHBIX U OMUCATENIbHAS CTATUCTUKAY
CIY)KUT OCHOBOW 1Ji1 (OpPMHUPOBAHUS HABBIKOB palbOThl ¢ HHMOpMalMEil: OT
YTEHUST WU UHTEpHpeTanuu uHOpMalWU, TPEACTaBICHHONW B TalOiuIax, Ha
auarpamMmax W rpadukax, 10 cOopa, NpeACTaBICHUS M aHajdu3a JaHHBIX C
UCIOJb30BAHMEM CTAaTUCTUUECKUX XApPaKTEPUCTUK CPEIHUX W PACCEUBAHMUSL.
PabGortass ¢ nmaHHBIMH, OOydYaroIIMECs y4aTCs CUUTHIBATH M WHTEPIPETHPOBATH
JaHHBIC, BBIJIBUTaTh, APTYMEHTHUPOBATH M KPUTUKOBATH MPOCTEUILINE TUMOTE3HI,
pPa3MBIIUIATh HaJ (DaKTOpaMu, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OLIEHUBATh HX
BJIMSIHHE Ha pacCMaTPUBAEMbIE BEJIMYUHBI U MPOLECCHI.

NHTynTHBHOE MpPEACTAaBICHUE O CIYy4YailHON W3MEHYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISt
U3YUYEHUs TEOPUM BEPOATHOCTEW. bonblioe 3HaueHHWE HUMEIT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJAEIISIMHU.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€paLUSIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS
npUMeEpbl TPUMEHEHHs JUIsl PELICHUs 3a]lay, a TaKKe HCIOJIb30BaHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX TIPEeIMETaX.

B 7-9 xnaccax usyuaercs y4eOHBI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpPBIM  BXOIAT paszgensl: «lIpencraBneHne paHHBIX W ONMCATENIbHAs
CTaTHCTHKa», «BeposaTHOCTB», «DIeMeHThl KOMOWHATOpukm», «BBeneHnue B
TEOpHIo rpadoBy.

Ha n3yuenue yueoHOro kypca «Aaredpa» orsogutcsa 306 yacoB: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

Ha wusyuenne yuebnoro kypca «I'eomerpusi» orBoautcs 204 wyaca: B 7
KJlacce — 68 yacoB (2 yaca B Heflento), B 8 kiacce — 68 yacoB (2 yaca B HEZIEINIO), B
9 xnacce — 68 yacoB (2 yaca B HEJIEIIO).



Ha wm3ydenne ydeOHOTO Kypca «BeposiTHOCTL M CTATHCTHKA)» OTBOIUTCS
102 gaca: B 7 knacce — 34 4gaca (1 gac B Hegento), B 8 kiacce — 34 4gaca (1 gac B
Henenmo), B 9 kitacce — 34 gaca (1 gac B Hezeno).



COJAEPKAHUE OBYUYEHUA
Auredpa
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k aApyroi. I[loHsiTHE palMOHAIBLHOTO YMCJA, 3alKlCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeruueckue JEHUCTBUS C
palMoOHaNIbHBIMK YuciIaMU. Pemienue 3aiad M3 peanbHOW MPAKTUKU HA 4YacTH, Ha
JpoOwu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJIeM: OIpejeseHue, mnpeodpa3oBaHue
BBIPOXKCHUN Ha OCHOBE OMPEIENICHUs], 3aITUCh O0JbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4l Ha
MPOILEHTHI, PEILICHUE 3a7a4 U3 peaibHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
IPOMOPLUMOHATBLHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyinbl. Beraucnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPHITUSL CKOOOK U TIPUBEACHHS TTOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOroujeHa. Cio)KeHue, BHIYUTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOpMyJibl COKpAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMBI M KBagpaT pasHocTh. Dopmyna pa3HOCTH KBaJapaToB. Pasnoxxenue
MHOTOYWICHOB Ha MHOXHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWs, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHUS, pEUICHWE JUHEWHbIX YypaBHEHUU. CocCTaBleHUE YypaBHEHUU IO
YCJIOBUIO 3a71a4uu. Pellienne TeKCTOBBIX 3a7a4 ¢ MOMOIIBK YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C IBYMsI IEpeMeHHbIMU U ero rpaduk. Cucrema AByX
JVHEWHBIX YpaBHEHUN C JABYMs II€pEMEHHbIMH. PelieHue cucrteM ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepnl perieHus TEKCTOBBIX 3a7ady C MOMOIIBIO
CHCTEM YPABHEHUM.

DyHKUUHA



Koopaunara Touku Ha npsMoi. YucnoBele IPpOMEXyTKU. PaccTossHrEe MEXTy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbXx 3aBucuMocTed. [lonstue ¢ynxuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunu
y = |X|. I'paduueckoe pelieHHe ITHMHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YPAaBHEHUM.

8 KIIACC

Yucaa v BbIYMCICHUS

KBaapatueiii kopenb u3 uucna. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIE.
JecsaTuunble TpUOIMKEHHs] UppallMOHaNbHbIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHHUE K TPeoOpa30BaHUIO YHCIOBBIX BHIPAKECHHIM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIBHBIC YHCIIA.

Crenens ¢ 1enbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIlliCh YNCTA.

AJire0panyvecKne BbIPasKeHH s

KBagpaTHblii  TpE€XwieH, pa3lIOKEHHE KBaJpaTHOTO TPEXWIEHAa  Ha
MHOHUTENH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JeJeHHe aireOpandyeckux JIpoOei.
PanronanbHbie BRIpOXKCHHS 1 KX TTPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Permienue ypaBHeHUN, CBOASIIUXCS K JIMHEMHBIM M KBAJAPATHBIM.
[IpocTeiimne 1poOHO-parOHaIbHbIE YPAaBHEHUSI.

I'paduueckas mHTEpHpeTalis ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHCTEM
JVHEVHBIX YpaBHEHUM C JByMs NEpEeMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUHA

[Tonstne Qynknuu. OOMacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
bynkuun. CnocoObl 3aaHus PYHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepsi
rpaduKoB (QYHKIUH, OTPAXKAIOIINX pealibHbIE MPOILECCHI.



OYHKIMY, OMNUCHIBAIONIUME TMPSAMYIO UM OOpaTHYI0 MPONOPIMOHAIbHBIC
3aBrcHMocCTH, uX rpaduku. OyHkumn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUN U CUCTEM YPABHECHUU.

9 KITIACC

Yucia v BbIYMCICHUS

PanmionanbHbie yucia, UppalMOHANIbHBIC YUCIIA, KOHEUYHbIE U O€CKOHEYHBIC
JecATUYHbIe IpoOou. MHOXECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHHBIC YUCTIA
KaKk OECKOHEYHBbIE JeCITUYHBIE npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apuMeThuyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucel. [Ipukuika U oleHKa pe3yabTaToB BEIYMCICHUI.

YpaBHeHUsS] M1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemienne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl MEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEMHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU. PelieHne cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremneHu. ['padudeckas
VHTEPIIPETAlMsl CUCTEMBbl YPAaBHEHUH C IByMS IEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JMHEVHBIX HEPABEHCTB C OAHOM mniepeMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduaeckass wHTEpHIpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUN

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPUIMHBI TapadoJIbl, OCb CUMMETPUU NTapadoJIbl.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , ut ux
CBOMCTBA.

YucaoBbie MOCTEI0BATEIbHOCTH U NPOrpPeccHu



[lonsiTE 4YHMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATECIIBHOCTH
pPEKYppEeHTHOI popMynoi u Gpopmysoil N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETUIECKON U TE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKAMU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.

I'eomerpusn
7 KITIACC

Hauanbubie nousTug reomerpun. Touka, npsimasi, OTPE30K, Ty4d. YToi. Buasl
yrioB. BepTukanbHble W CMEXHbIE yIibl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJbHUK. [lapannenbHOoCTh U NEPIEHANKYISIPHOCTD MPSIMBbIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.
[Ipumepsl CUMMETPUH B OKPYKAIOIIEM MUE.

OCHOBHBIE TIOCTPOEHHUS C TOMOIIBIO LHUPKYJIS W JUHEWKU. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHBI W  PaBHOCTOPOHHUM  TPEyrojabHUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa ¥ TpU3HAKK pPaBHOOENPEHHOTO TpeyrojbHuka. [lpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U MPU3HAKY HapaJIeIbHbIX NpsAMbIX. CyMMa yIiloB TPEyroJbHUKA.
Buemnue yriael TpeyrojibHUKA.

[IpsMoyronbHbId  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSAMOYTOJIBHOIO
TpEYrojibHUKa,  MPOBEAEHHOM K  TUIOTEeHy3e. [Ipu3Haku  paBeHCTBa
IPSIMOYTOJIbHBIX TPEYrOJbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIbHUK C YTII0OM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OoiblleM yriie W OOJBIICH CTOPOHE TPEYrOJIbHHKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

I'eomerpuueckoe Mecto ToYek. buccektpuca yrima U CepeaUHHBIN
NEPIECHAUKYJISP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUECK.

OKpyXHOCTh W Kpyr, XOopAa M JuUaMeTp, UX CBoiicTBa. B3auMmHoe
PacMoJIOKEHUE OKPYKHOCTH M npsiMou. KacarenpHast M cexymas K OKPYKHOCTH.
OKpyXHOCTb, BHOHCaHHas B Yyroj. BnucanHas u omnMcaHHas OKPY>KHOCTHU
TPEYTroJIbHUKA.

8 KIIACC

UYeteipéxyronpauku. [lapannenorpamMm, ero npu3Haku U cBorMcTBa. YacTHbIe

Clly4yad MapajuiesiorpaMMoB (IPSIMOYTOJBHUK, POMO, KBajpaT), UX MPU3HAKU U



cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOMCTBA M IPU3HAKHU.
IIpsamoyronbHas Tpanenys.

Merton ynsoenus menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKA.

[TogoOue TpeyroabHUKoB, KoddduiueHnt mogoous. Ilpusnaku mnomodus
TpeYroJbHUKOB. [IpruMeHenne nogo0us npu peleHny NpakTHYeCKUX 3a1ad.

CaoiicTBa miomajaei reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpeyrojibHUKa, MapajuiesiorpaMma, pomba u Tpaneuud. OTHOIIEHHE IUIouaae
NOJI0OHBIX QUTYD.

Boruncnenue miomnanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
MPAKTUYECKUX 3aad.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria IpPsIMOYTOJIbHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUroHOMETpUYecKre (YHKIHUH
yriioB B 30, 45 u 60°.

BnucanHble M UEHTpalbHBIE YIJIBI, YIOJ MEXAY KacaTeIbHOM M XOPAOM.
Yrnel  Mexay ~XopaamMu M CeKynIMMH. BnucaHHble W ONKMCaHHBIE
YETBIPEXYTOJIBHUKU. B3anmMmHoOe pacnonoxkeHue AByX OKpykHocreil. Kacanue
okpyxHocTei. OO1ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB ot O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAeCTBO. DOpMyIibl IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTU4YecKWX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[Ipeobpazosanue moao6us. [Togodue cOOTBETCTBEHHBIX JIECMEHTOB.

Teopema O TPOU3BEIECHHM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, mimHa  (MOAyNb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
OPOTUBOMNOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. PasznoxeHue BEeKTOpa Mo JABYM
HEKOJUTMHeapHbIM BekTopaMm. KoopauHatsl BekTopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHUSI IJTUH U YIJIOB.

JIlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMOW M OKPYKHOCTH
B KOOpJIMHATAX, EPECEUCHUE OKPYKHOCTEW M MPSMBIX. METOJl KOOpJIMHAT U €ro
IIPUMEHEHHE.



IIpaBuibHbIE MHOrOyroiapHuUkd. JliMHAa  OKpYKHOCTH. ['panycHas u
pagMaHHas Mepa yria, BBIUMCIICHUE IUIMH Iyr OKpykHocrted. Ilmomans kpyra,
CEKTOpa, CErMEeHTa.

JIBUKEHUS] TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (GUryp (3jeMEeHTapHbIE
npeactanieHus). [lapamnensusiil neperoc. [ToBopoT.

BeposiTHOCTH U cCTaTHKA

[IpencraBienne NaHHBIX B BUE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHeHHe
TaONMI, YTEHWE M TMOCTPOCHUE auarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadukoB peasbHbIX MpoleccoB. M3pneuenre nHpopMauu us3
JUarpaMM U TaOJIMIL, UCTIONb30BAaHUE U MHTEPIIpETAus JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTnueckoe, MeAuaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIIee 3HAaYeHUsi Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYHUBOCTH.

CrnydaliHbIi SKCHIEpUMEHT (OMBIT) M cllydaiiHoe coObiTHe. BeposiTHOCTh U
gacToTa. Poib MagoBepOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUI B PHUPO/IE
U B oOmecTBe. MoHeTa U urpaibHas KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuinHbl. Yucino pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llenu u mmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencraBieHue 006 OpHEHTUPOBAHHOM
rpade. Pemenne 3ama4 ¢ momoIpio rpados.

8 KUIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOXECTBO, 3JEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUE, TepeceueHue, nomnoigHeHue. CBOWCTBa omeparuii
HaJl MHOXECTBAMHU: IIEPEMECTUTEIIBHOE, COYETATEIBHOE, pPacCIpEIeIUTEIbHOE,
BKItOUeHus. lcmonb3oBanue Tpaduueckoro TMPEACTABICHUS MHOMXKECTB IS
OMMCaHUA peajibHbIX MPOLIECCOB U SIBICHUM, IPU PEUICHUHU 3a]aY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcusi U CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpamMma paccenBaHusI.

DneMeHTapHble COOBITHS ciy4yailHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoct  coObiTuil. OnbITEI € PaBHOBO3MOXKHBIMHM  AJIEMEHTApPHBIMU
coobITuaAMU. Ciny4daiiHbiii BIOOP. CBA3b MEXK]y MAJIOBEPOSATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSMU B IIPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBoWCTBa JEpPEBBEB: EIUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSIYEH BEPIIMHBI, CBSI3b MEXIY YHCJIOM BEPIIMH U uuciom peédep. Ilpasuiio
yMHOKeHus. Pemenue 3aay ¢ noMonibio rpagos.



[IpotuBononoxusle coObiTHs. Juarpamma Oitnepa. OObeauHeHue WU
nepeceueHne coObiThil. HecoBmecTHble  coObiTus. @DopMyna  CIOXKEHHS
BEPOSATHOCTEH. YCJIOBHAsg BepOATHOCTb. [IpaBuio ymHOxeHusa. HesaBucumsble
coObrTus. IlpencraBnenue skcriepuMeHTa B BHIE JAepeBa. Pemienue 3amad Ha
HAXOXKJICHHE BEPOSITHOCTEM C IIOMONIBIO JEpeBa CIYyYaHOIO 3KCIIEpUMEHTA,
nuarpamm Jitepa.

9 KUIIACC

[IpencraBnenne gaHHBIX B BHJE Tabiui, JauarpamM, Tpadukos,
UHTEpIpeTalus JaHHbIX. UTeHne u moctpoenue tabiuil, nuarpaMm, rpadukoB 1Mo
peaJIbHBIM JaHHBIM.

[lepecranoBku u ¢akropuan. CouetaHusi U 4uciio couetaHui. TpeyroiabHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIB30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckas BeposTHOCTh. CiydyaliHbId BbIOOP TOYKH M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepus HCIBITAHUM 10 NEPBOTO ycHexa.
Cepust ucnbiTaHuii bepHyumm. BeposTHocTH COOBITHI B CEpHHM  HCIIBITAHHUMA
bepnynnu.

CnyyaiiHass BeJMYMHA W PpACHpENENICHHE BEpOATHOCTEW. MaremaTudeckoe
OoXuJaHue U gaucnepcus. lIpuMepbl MareMaTHMUecKOro  OXUIAAHHUS KAk
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHMS BEIMYMHBL. MaTeMaTU4ecKoe OXHUIAHUE U
TUACTICPCUSL  CIIyYalWHOM BEJIMYMHBI «YHUCJIO YCIEXOB B CEpPUM HCIBITAHUN
bepuynnny.

[TonsiTve 0 3akoHEe OONBIIKMX YHcell. V3MepeHne BepOSTHOCTEH C MOMOIIBIO
gacToT. Ponib 1 3HaUeHHe 3aK0Ha OOJBIINX YUCEN B PUPOJIEC U OOIIECTBE.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YIJYBJIEHHOM
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIC Ppe3yabTaThl OCBOCHUS NPOrpaMMbl IO MaTEMATHKE
XapakTEPU3YIOTCA B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIUTAHUSA:

MPOSIBJICHUEM HHTEpPECA K MOPOLUIOMY U HACTOSIIEMY POCCUHCKOU
MAaTEMAaTHKHA, L[IEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHMCKOM MAaTEMATUYECKON IMIKOJIbI, K MCIOJIb30BAHHUIO ATUX
JOCTHKEHUM B IPYTUX HAayKaxX U MPUKIAIHBIX cepax;



2) IrpasKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SI3aHHOCTEN TpakJIaHWHA U peallu3allii €ro
MpaB, TMPEJCTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUMN, MPOIEAYp TPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTHYECKUM TMPUMEHEHHEM JOCTH)KEHUW HayKd, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUUYECKUX MPUHITUIIOB B JIEITEIIBHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIMTAHMS:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEHICHWU MPAKTUUECKUX 3a7a4
MaTeMaTUYE€CKOM HAMPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEU KWU3HU ISl YCIEIIHOW MpodheCcCHOHATBHOM
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX yMEHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOSHUEM WHIUBUIYALHONW TPACKTOPUHN 00pa30BaHUS M )KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W  ACTETUYECKOMY  BOCIPUSITHIO
MaTEMaTHYECKUX OOBEKTOB, 3ajad, PEHICHWH, pacCyKIECHUW, YMEHHUIO BHUJIEThH
MaTeMaTHYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) neHHoOCTE HAYYHOIO MO3HAHMS:

OpUEHTAIlMEN B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
npe/iCTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YETIOBEKA, MPUPOBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOM HAayKH Kak cQepbl YeJoBEeUYECKOn
NEeATEbHOCTH, ATANoOB €€ pa3BUTHUS M 3HAUYUMOCTU JUJISl Pa3BUTHUS LIMBUIIM3ALUHU,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKA M MaTeMaTH4YECKON KyJbTYpOl Kak CpeICTBOM
NO3HAHMS MUpPa, OBJIaJICHUEM HAaBbIKAMU UCCIIEIOBATEIIbCKON AEATEIbHOCTH;

6) ¢uszmueckoro BocnutaHus, GopMHUPOBAHMSA KYJIbTYPbl 310POBbSI U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBHIO IPUMEHSTh MaTEMAaTUYECKHWE 3HAHUSI B HHTEpPECax CBOETO
3MI0pPOBbS,  BEIEHUA  30pOBOro  oOpa3a KM3HM  (3II0pOBOE  TIUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, PETyJsipHas (Qu3nUecKas
aKTHUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUH, NPU3HAHHEM CBOETO
npaBa Ha OIIMOKY M TaKOIo K€ MpaBa APYroro 4eJI0BeKa;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OpUEHTAIIMEN HAa MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM ISl pElICHUs 3a/1ad
B 00JIACTM COXPAaHHOCTU OKpYKalollle Cpeibl, IJIAaHUPOBAHUSA MOCTYIKOB H
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJIsI OKPYXaIIIeH Ccpeabl, OCO3HAHHEM
100aJbHOTO XapaKkTepa HKOJOTHUECKUX MPOoOJieM U MyTel UX PEelIeHUs;

8) ajanTanum K M3MEHAKIIUMCH YCJOBHMAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:



TOTOBHOCTBbIO K JCHCTBUSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JESITENIbHOCTh, B TOM UYHUCIIE
YMEHHE YYUTBHCSA y JPYTuX JIOJeW, MpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (POPMYIHPOBATH HJIEH,
HOHSTHS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUSAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pPElIeHUs W JAeUCTBUs, (OpMYyIHUpOBaTh M OIEHUBATH PUCKU H
NOCNENCTBUSA, (HOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe OCBOEHUS MpPOrpaMMBbI 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y o0ydaromierocs: 0yayr copMupoBaHbsl MeTanpeaMeTHbIE
pe3yJbTaThl, XapaKTePHU3yIOIIHeCs OBJIaJICHHEM YHHUBEPCAIbHBIMU
NO3HABATEIFHBIMH  JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKAaTHBHBIMU
JICHCTBUSMH U YHUBEPCAIBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS
ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUA JIJ1s1 000OIIEHHS U CPAaBHEHHUSI, KpUTEPUU TPOBOIMMOrO aHAJIU3a;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPXKACHUSAX, MpEIaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIOUYEHUHN, YMO3aKIIOUEHNUN 110 AaHAJIOTHH;

pa3Ouparh 0Ka3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKACHUHN (MpsIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO JOKAa3aTelIbcTBA MAaTEMAaTHUYECKUX
(GakToOB, BBICTpAWBaTh APTryMEHTAILMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSTh METOJl MaTEeMaTHUYeCKOM WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyXJIeHUS;



BbIOMpaTh crnoco® pelieHus ydyeOHOW 3amauu  (CpaBHHMBATh HECKOJBKO
BapUMAHTOB  pEIlCHMs, BbIOMpATh Hauboyiee MOAXOASAIIMU € y4€TOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeibcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSAITEJIbHO YCTAaHABIMBATh HMCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOBbEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

CaMOCTOATENIbHO (POpPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
NPOBENEHHOTO  HAOJIO/IEHUS,  HWCCJEJOBAaHMS, OKCIIEPUMEHTa,  OLIEHUBAThH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTAaTOB, BBIBOJOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
MPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTH HMH(OpPMAlLMU, JTAHHBIX,
HEOOXOJIMMBIX JIJISl PEIICHUs 3a/1auH;

BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICcTaBICHUS;

BbEIOMpaTh (opMy TIpeAcCTaBieHHs UWHPOpManmMM W  WIUIIOCTPUPOBATH
penraemMbie 3a/1auu CXeMaMu, TuarpaMmmMamMu, HHOU TpaduKoil 1 nX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIUU MO KPUTEPUSM, MPEITIOKEHHBIM HIH
c(hOpMYITHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe JeiicTBUSA

BOCIIPUHHUMATH U (DOPMYITUPOBATH CYKIICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeJISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOJy PELICHUS 3aJayH,
KOMMEHTHPOBATh MOJYYEHHBIN PE3YJIbTaT;

B XOJIe 0OCYKJI€HHsI 3aJ]aBaTh BOMPOCHI MO CYHIECTBY OOCYXIA€MOW TEMBI,
npoOeMbl, pemaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAICICHHBIE HAa IOUCK
pEILICHUs, COMOCTABIATh CBOU CYXKAECHUA C CYXICHHUSIMHU JAPYTMX YYaCTHHKOB
nuanora, oOHapyXHBaTh Pa3IMYUEe U CXOJCTBO MO3UIUNA, B KOPPEKTHOU (dopme
dbopMynUpoOBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;

MPEJICTABIATh PE3YyJIbTAThl PEUICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIIEIOBaHNUS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (OpMAT BBICTYIUIEHUS € Y4€TOM 3ajad
MIpE3eHTAIMU U OCOOCHHOCTEH ayIuTOPUH;



MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIWBUIYabHON
paboThl MpU pElIEHUH Y4YEOHBIX MaTeMaTHYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOW JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH padoThI,
pacnpenensaTh BUAbl pabOT, AOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYPMbI» W HWHBIE); BBIIOJHATH CBOIO YacTh palbOTBl U
KOOPJMHUPOBATh CBOU JECUCTBUS C APYTUMHU YJ€HaMU KOMAaHJbl, OLEHUBATH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKJIaJa B OOMIMH pe3ynbTaTr o
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryjasiTuBHBbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI JJIsI PEIICHUS B JKU3HEHHBIX W YUYEOHBIX CHUTYaIlUsX,
OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXOAaX MPUHATUS PEIICHUN (MHAUBUIYyATbHOE,
IPyHIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIICHHs 3aJadyu (Wi €ro
4acTh), BBIOMpATh CHOCOO peleHuss ¢ YYETOM HMEIOIIUXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelieHnii ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJI/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOllecca M pe3ysbTara
pElIeHHs] MaTeMaTHYeCKOM 3a/1aui, CAaMOMOTHUBAITNH U pedIiekchu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a]1ayH,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIHUOOK, BRISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTHA MOCTABICHHOM LIEIHU U
YCIIOBUSAM, OOBSCHATDh IPUUMHBI JOCTHKEHUS WIH HEJOCTHKEHUS 1IeJIU, HAXOAUTh
omunOKy, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BBIp@XKaTh SMOIMU TMPU HM3YUYEHWH MaTEMaTHYECKUX OOBEKTOB U (PakToB,
JlaBaTh SMOLMOHAIBHYIO OLIEHKY PEUICHHUS 3a/1a4H.

NPEAMETHBIE PE3YJIbTATHI
AJITEBPA
K koniy oOydenus B 7 Kjaacce OOydYarOUIUMCS TMOJYYUT CICAYIOIINE
MpeIMETHBIE PE3YIbTAThI:
Yucaa 1 BLIYMCIEHUSA
BeimonHATh, codeTass yCTHBIE M THChbMEHHBIE TPUEMBI, apupMeTHUECKHe
TEUCTBUS C PAllMOHAJIBHBIMHU YHCIIAMM.



Haxonuth 3Ha4YeHUsT YHUCIOBBIX BBIPAKEHHUM, MPUMEHSITH pPazHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIpaKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT 0fHOM (OPMBI 3aHMCH YUCEN K APyrou (mpeoOdpa3oBbIBaTh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO ACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAJIBHBIE YHCTIA.

OKpyrJsTh yncna.

BhINOTHATS TPUKUIIKY U OLEHKY Pe3yJibTaTa BHIYMCIECHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTENEHSIMU C HATypabHBIMU
MOKa3aTEeISIMHU.

[IpumMeHsAT,  MpPU3HAKU  JEIUMOCTH,  pa3jioKeHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEI.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPIHUOHATBHOCTHIO BEJIIMYMUH, MPOLECHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl pelieHus 3a7a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHU

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTDH
e€ B Ipoliecce OCBOCHHs Y4eOHOr0 MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHMM NpPHU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoeimonHaTh  mpeoOpa3oBaHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
PUBEICHUEM TI0JIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHATH (hOPMYITbI KBaJApaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOWJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOMHUTENS, TPYNIUPOBKH CIAraeMbiX,
npuMeHeHHs GOpMYIT COKPAIEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUST PA3IMYHBIX 3a]1a4
U3 MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BEIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUIILHOMY emy. [IpoBepsiTh, siBiseTCs
JIM YKCJIO KOPHEM YpaBHEHHUSI.

[TpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEUHBIX YPABHEHUUN U UX
CUCTEM.



[lonOupaTe mnpuMepsl MNap YUCEN, SBISIIOMIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHHUS C IBYMsI IIEPEMCHHBIMU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHUS C
JIBYMS TICPEMEHHBIMHU, TIOJB3YSACh T'PapUKOM, TPHUBOIUTH MPHUMEPHI PEIICHUSI
YpaBHEHHS.

PemaTh cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpagpuyecku.

CocTaBisTh M pewmaTh JUHEHHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpPaBHEHH MO YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ay¥ TIOJy4YE€HHbIN pe3yJbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMCHIBATH YUCIOBBIE MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIMH Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00HEM paOOTHI.

HaxoauTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBIeHUs W aHalW3a WHGOpMAINH,
U3BJIEKATh U UHTEPIPETHUPOBATH MHPOPMAIIUIO U3 TPA(UKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICSA TMOIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3yTbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp3oBaTh HaYallbHBIE MPEACTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX
YHCel JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYMCICHUM, M300pakaTh JACHCTBUTEIbHbBIC
YHUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensaTs mOHATHE apU(PMETUYECKOTO KBaJIPaTHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIC KOPHU, WCIIOJIB3YyS TPU HEOOXOAMMOCTH KAIBKYJISTOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUHM, COACPKANIUX KBAaJApPATHBIE KOPHH, WCIOJIB3Ys
CBOWCTBA KOPHEWN.

Hcnonp3oBaTh 3amucu OOJBIIUX W MAJBIX YUCENT C MOMOIIBIO JTECITHYHBIX
npobeit u creneHei yncia 10.

AuredOpanyeckue BbIpasKeHUsI

[IpuMeHAT, TOHSTHE CTEMEHW C TIENBIM  [OKa3aTelieM, BBIIOIHSTH
peoOpa3oBaHus BBIPAKEHUI, COJIEPKALIUX CTEIIEHHU C LIEJIBIM MTOKa3aTeJIeM.



BbINOAHATE TOXJIECTBEHHBIE NPEOOpPa30BaHUSI PAIMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U alreOpanyecKuMu Jpo0saMu.

PackitanbiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpuMensTh peoOpa3zoBaHus BHIPAKESHUM SIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTHKH, CMEXXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS M pallMOHAJIbHBIE YpaBHEHMS,
CBOJISILITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOAUTE TIpOCTEHIIINE HUCCIEIOBAHUSI YPABHEHUNW U CUCTEM YpaBHECHHH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIWBATh, UMEET
JY ypaBHCHHE WJIM CHUCTEMa YPaBHEHHU peIeHUs, €CIu UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clIOBECHOW (OPMYIMPOBKU 3adauM K €€ ajredpandeckoun
MOJEIH C TIOMOIIBIO COCTaBJICHHMS ypaBHEHUS WM CHUCTEMbI YpPaBHCHHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJIbTar.

[IpuMeHsATH, CBOWCTBAa YMCIIOBBIX HEPABEHCTB IS CpPaBHEHUS, OICHKH,
pemaTh JUHEHHbIE HEPAaBEHCTBA C OJIHOM IMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKky0 WILIIOCTPALMI0O MHOXKECTBA PEIIEHUHA HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKUUHA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACIITh 3HaueHHe (YHKIUM MO 3HAYCHHUIO
apryMeHTa, ONpeeiaTh CBOMCTBA (YHKIMU 110 €€ Tpaduky.

CrtpouTth rpadvKu dIeMEeHTApHBIX QYyHKIIWN BUIA:

y = kiX, y = X2, ¥y = x3y = X, Yy = VX, oIuchIBaTh CBOWCTBA UHCIOBO
dbyHkIu 1o €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOyYaromiuiicss MONYYHUT CIETYIOIIHE
pEeAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSJOUYMBATH PAlMOHATIBHBIC U UPPALIMOHATBHBIE YHCIIA.

Boinonusate apudmMeTnueckue ACHUCTBUS C PAMOHAIBHBIMU YUCIAMU,
codeTrasi YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIMOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YHUCIIAMH.

HaxonuTe 3HaueHus CTENEHEH C MLEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIYHCIISIT 3HAUEHUS] YUCIOBBIX BBIPAKECHUI.

OKpyryisiTh  I€MUCTBUTEIBHBIE YHUCJA, BBINOJIHATH MPUKUJKY pe3yibTaTa
BBIUHCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUIM.

YpaBHeHU 1 HEPABEHCTBA



Pemrats sMHENHBIE M KBaApATHBIC YPABHEHHWs, YPAaBHEHMS, CBOJAIIMECS K
HUM, IpOCTENINE APOOHO-PALIMOHATIbHBIE YPaBHEHU.

Pemrate cucteMsl NByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM  alreOpamvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C IBYMsS IEPEMEHHBIMU.

IIpoBOaUTE IIPOCTEUIINE UCCIIEAOBAHNUS YPABHEHUNW U CUCTEM YpPaBHEHHM, B
TOM YHUCJI€ C MPUMEHEHUEM rpadUyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
JU YpaBHEHHME WJIM CHCTEMa YPAaBHEHHMI PEIIEHHUs, €CJIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pelIeHne HEPAaBEHCTB Ha YMCIOBOW MPSIMOM, 3alUCBHIBATh PELIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOU MPSIMOi1, 3alIUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUU PAa3IMYHbIX 3a1a4.

DOyHKUUMA

PacrioznaBath GyHKIMM HM3Y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH

pacroio’KeHHe Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIME Buma: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PHUIIMEHTOB, ONMKMCHIBATH CBOWCTBA () YHKITUH.

Crpouth M n300paXkaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIIUH,
OMMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacrioznaBaTh KBajpaTHYHy0 (QYHKIHIO 110 (Gopmysie, MIPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 peaTbHOU KU3HU, PU3UKH, TEOMETPUH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOrPecCuu

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUYECKYI0 TMPOTPECCHUU TPH
pa3HbIX crlocobax 3aaHusl.

BbIONHATH  BBIYMCIEHUS C HUCHOJb30BaHUEM (opMyna N-ro wieHa
apu(PpMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
MIJIOCKOCTH.

Pemiate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHU MOCIEIOBATEILHOCTAMH, B TOM
YyHUCle 3aJ]a4u U3 peaibHOM KU3HU (C MCIOJIB30BAHUEM KaJIbKYISATOpPA, HUPPOBBIX
TEXHOJIOTHH).

I'eomeTpusn



K koniy oOyuenuss B 7 Kjacce OOydarOUuics TOJYYUT CIEAYIOIIHNE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TEeOMETpUUeCKHUE (UTYpPBI, OMNPEAeHsITh HX
B3aMMHOE pAacCIOJIOKEHHE, H300pakaTb T'€OMETPUYECKUE (UTYpPBI, BBINOIHITH
YEpTEXKU 110 YCJIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIWYHWHBL.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHWHEWHBIX W YIJIOBBIX BEJIWYHUH TMPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pasmepbl ITHUX
00BEKTOB TIO MOPSAJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIL30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[IpoBOUTE JTOTHYECKHE PACCYXKICHUS C HUCIOJIH30BAHHUEM T€OMETPUUYECKHX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJILHOTO
TPEYroJIbHUKA, B PEILICHUU T€OMETPUUECKUX 3a]1ay.

Onpenensith NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTII0B, KOTOphIe 00paszyeT
¢ HUMU cekymas. OnpeaensaTe MapaielIbHOCTh NPSIMBIX C TOMOILIBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOW MPSMOM.

Pemats 3aaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJOB B TIEOMETPUYECKMX 3aJadyax C UCIOJb30BAHUEM CYMMBI  VYTIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHNUN JABYX IMapajulesibHbIX NPsIMBIX CceKyllei. Pemars mnpakTuyeckue
3a7]a4M Ha HAXOXKJCHUE YTJIOB.

Bianetp MOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEACISTh
OMCCEeKTPHCY yIila U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUECKUE
MecCTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSI X CBOWCTBAMU. Y METh IPUMEHSATHh 3TU CBOWCTBA NIPHU
pELICHUY 3a7a4.

Bianetp MmoHSATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomb3oBaThCcs (pakTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYroJIbHUKA TNEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAWHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOUM TOUKE.

BianeTe noHsiTHEM KacaTelbHOM K OKPYYKHOCTH, MOJIB30BATHCA TEOPEMOU O
NEPIEHANKYJIAPHOCTH KaCaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThbesl MPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMH, IMOHUMATH
UX IIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUSI C MOMOIIBIO IIUPKYJISI U
JIMHENKHU.

K koHmy oOyuenus B 8 kJjacce OOyYaromMiiCs TMOJYYUT CICAYIOIIHE
peAMETHBIE PE3YJIHTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners monsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, NPUMEHSTh
X CBOWMCTBAa MpHU pPEIICHUU TEOMETpUUECKUX 3anad. [loyb3oBaThcsi TeopeMoit
daneca ¥ TEOPEMOI 0 IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ad.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUIECKUX
3azady.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpOUTh MATEeMaTHYECKYH) MOJEIb B TMPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHNE JJIUHBI.

Brnanerp TOHATHSIMM CHUHYyCa, KOCHMHYca M TaHI€HCAa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ATUMU MOHATUSAMM JJISl PEIICHUS
NpPaKTUYECKUX 3a]1ay.

Boruucnars (pa3nuuHbIMU cTIOCO0aMHM) TUIOMIAAL TPEYTOJNIbHUKA U TUIOMIAAH
MHOTOYTOJIbHBIX ~ (puryp  (moNb3ysiCh, TJ€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnanerp NOHATUSMHM BIHCAHHOTO M UEHTPAJIbHOTO YIJIA, MCIOJb30BaTh
TEOPEMBbI O BIUMCAHHBIX YIJIaX, YIiIax MEXAY XOpAaMu (CEeKYIIUMH) U YIiIe MEXIY
KAacaTeJIbHOW U XOPJOH MPU PELICHUU T€OMETPUUECKUX 3a7a4.

Brnanerp MoOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA [IPU PEIIEHUH 3a]a4.

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH ISl 3a/1a4 peaIbHON JKM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM MOJ00Us W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KIBKYJIATOPOM).

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUHU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBIO PA3IMYHbIC BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKa («pelieHue



MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (¢ MOMOIIBIO KadbKYISTOPA) AJIUHBI
Y YTJIbI 1J1 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThCcst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM i1 HAXOXJEHUS COOTHOIICHUN MEXAy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnonw3oBaTh T€OpeMbl CHHYCOB U KOCUHYCOB JJIsI HAXOXKACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TpHU
pelIeHNH TeOMETPUIECKUX 3a/1au.

Brnanerp moHsATHAMH — TIpeoOpa3oBaHUs  MOAOOMs, COOTBETCTBEHHBIX
3J1€MEHTOB MOo00HBIX puryp. [1osb30BaTHCSI CBOMCTBAMU MOI00MS MPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JJIMHBI M HAaXOAUTh YIJbl Yy MOJOOHBIX (UTYD.
[IpumensTh CcBOWMCTBA MOMOOMS B MPAaKTUYECKUX 3ajadax. YMETh MNPUBOAUTH
IpUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MIPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHUMATh UX TEOMETPUUYECKUN W (PU3HUECCKUN
CMBICJI, TIPUMEHATh WX B PEIICHHUH TEOMETPUYECKHX MU (PuU3Mueckux 3aaad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB ISl HAXO0XKIECHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pelieHny TeOMETPUIECKUX U MTPAKTHIECKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY)XHOCTH,
JUTMHBI JyTH OKPYKHOCTH W paJIMaHHOW MEphI yIJia, YMETh BBIUMCIATH ILIOIIATh
Kpyra u ero yactei. [[puMeHaTh mojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomuth ocu (MM IEHTPBI) CHUMMETPHH (PUTYp, TPUMEHSATH JBHKCHUS
IJIOCKOCTH B MPOCTEHIITUX CITyYasix.

[IpuMeHATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH ISl 3a/1a4 pEeaIbHON JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TOM00Ms M TPUTOHOMETPHUYECKUX (YHKIMI (MOJIB3YsCh, TJe
HE00X0UMO, KaJIbKYJISITOPOM).

«BeposITHOCTH M CTATHCTHKA

K koniy oOydenus B 7 Kjaacce OOydYarOUIUMCS TMOJYYUT CIEAYIONINE
pPEAMETHBIE PE3YJIbTATHI:

Yurare wHbOpMAIMIO, TPEACTABICHHYIO B TalnuWIax, Ha guarpaMmax,
NPECTABIATh JaHHbIE B BHUJAEC TaOJHIl, CTPOWTH AHATPAMMBI (CTOJIOMKOBBIC
(cTonbuarbie) U KPYroBbI€) IO MACCUBAM 3HAYEHUH.

OnucelBaTh UM HUHTEPIPETUPOBATH  pPEANIbHBIE  YHCJIOBBIE  JIAHHBIE,
MpeACTaBICHHbIE B Ta0IUIIaX, HA JUarpammax, rpadukax.



Hcnonp30Barh U1 ONMCAaHMS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU:
cpenHee apupMeTHUYecKOoe, MeIuaHa, HauOosblllee W HaUMEHbIIEe 3HAYCHHS,
pa3max.

HNmMers npencraBieHWe O CIIydaHOM M3MEHUYMBOCTM Ha IIPUMEpax LEH,
(¢u3MUeCKUX BEIUYHMH, aHTPOIIOMETPUYECKUX JIAaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

K koHmy oOyuenus B 8 kJjiacce OOyYaromMiiCs TMOJYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIBTATHI:

W3Bnekate u mnpeoOpa3oBbIBaTh HH(POPMAIIMIO, TPEJICTABICHHYIO B BHUJE
TabJIULl, JUarpaMm, rpaduKoB, MPEACTABIATH JAHHBIE B BUAE TAOJIUI], AHArpamm,
rpaduKoB.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKa3aTENEed: CPEeIHUX
3HAUYEHUN U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTAHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOIIOICHUM.

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B ONBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OIbITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIy4alHOTO 3KCIEPUMEHTA,
nuarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh TMOHATHUSIMHU: MHOXECTBO, IOAMHOXECTBO,  BBIIIOJHATH
omepalMyd HaJ MHOXECTBAMH: OOBEIWHEHHE, TIEpeceueHue, IOMOJIHEHHE,
NIEPEUUCIIATD AJIEMEHTBI MHOXKECTB, IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduyueckoe NpPECTABICHUE MHOXKECTB M CBS3EH MEXKITY
HUMM JUIsl ONIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YHCIIE IPU PELICHUM 3a]1a4 U3
APYTrux y4eOHBIX IPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh HHGOPMALMIO, MPEICTABICHHYIO B
pPa3TUYHBIX WCTOYHHWKAX B BHJE TaONUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BUJIC TAOJIHII, TUAarpamMm, rpaduKoB.

Pemate 3amaum  opraHM30BaHHBIM NEpeOOpPOM BapHUAaHTOB, a TaKXkKe C
UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU [JJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUSA U MEPBI PACCEUBAHMSL.

HaxoauTe 4acTOTHl 3HAYEHHUI M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3yabTaTaMy NPOBEAEHHBIX U3MEPEHUM 1 HAOIIOICHU M.



HaxoauTh BEpOATHOCTH CIydalHBIX COOBITUN B M3YYEHHBIX OMbBITAX, B TOM
YlCclie B OMNbBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEpUAX
HCIBITAHUH J10 NIEPBOTr0 yCIIeXa, B CEPUAX UCIBITAaHUNU bepHyiuin.

NmMerp mnpencraBieHUE O CIIydYalHOM BEJIMYMHE U O PaCHPEACICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
npUpoJie U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA
7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJIreOpANHECKHIC BLPAKCHIA 27 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 ¥PABHEHHS H HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunarst u rpadukit. Pymkui 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
IF'EOMETPUSA
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie | IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
I .
s i cnotcran, Hoepenn eoworpminsos | 14 BuGmrorers LIOK
’ P P https://m.edsoo.ru/7f415e2e
BEJINYUH
2 TpeyronbHUKH 22 1 bubnuorexa [IOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e
[TapannenpHble npsiMble, CyMMa YIJI0B bubmuoreka [IOK
3 14 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa [JOK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
IT 4 1
> OBTOpeHHe, 060bmenNe 3HaNHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
BEPOSATHOCTBb U CTATUCTUKA
KonuvecTBo yacos JJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Konrpoasubie | IlpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! HpencrapieHe faHHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OmHcatenbiias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
3 Catysaiitas HSMEHHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenerne B Teoprio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTb M yacToTa ciay4aitHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnmuoreka [JOK
6 O0o001Ienne, cucTreMaTH3anusa 3SHaHUH 5 2 httos://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 9 5

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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8 KJIACC

AJI'EBPA
KoauvecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKUHH. OCHOBHEIC OHATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o DyHKim. uciossie dynKimm o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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I'EOMETPUASA

KoanuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOBHHKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPILIMOHAIBHBIX OTPE3KaX, IMOJ00HbIE 15 1 bubmorexa [TOK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJIHBHHKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 bubmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp
Teopema IIudaropa u Havana bubnuoreka [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bubnuoreka [JOK
6 I1 606 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
BEPOSATHOCTBb U CTATUCTUKA
KoanuectBo 4yacos DJIEeKTPOHHBIE
HanmeHnoBaHMe pa3jae/ioB U TeM ungposbie
Ne i/ P Konrtpoabnsie | IIpakTnueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI

pecypcbl
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bubmuoreka [JOK

Hosroperne kypea 7 wracca 4 https://m.edsoo.ru/7f417fb2
OnmcarenpHas cTaTucTUKa. PaccenBanue 4 bubmuoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmmoreka [{OK
Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposTHOCTB cltyyaliHOTO COOBITUS 6 1 httos://m. edsoo.ru/7f417f62
bubmmoreka [{OK
B 4
BEAICHHE B TCOPHIO rpacoB https://m.edsoo0.ru/7f417fb2
. bubmuorexa [JOK
Catysaiirpie CoObITHA 8 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 2
O0o001Ienue, cucTreMaTH3anus 3SHaHUH httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 1
9 KJIACC
AJI'EBPA
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabusie | IIpakTuueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Uucna u BerancieHus. JlelicTBUTEIbLHBIC 9 bubnuoreka [JOK
yucia https://m.edso0.ru/7f419d08
YpaBHEHMsI U HEPABEHCTBA. Y PABHEHMSI € 14 1 bubnuoreka [IOK
OJIHOM IIEPEMEHHOU https://m.edsoo0.ru/7f419d08
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUI https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubmuoreka [JOK
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https://m.edso0.ru/7f419d08

bubmuoreka [JOK
o 1 1
> YHIHIH 0 https://m.eds00.ru/7f419d08
bubmmoreka [{OK
q 1 1
6 HCJIOBBIE MOCIE0BATEIHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIUS 18 1 bubmoreka [IOK
3HAHUI https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
I'EOMETPUSA
Koun4yecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne ni/m P Konrpoasnbie | IlpakTuyeckue (1upp )
NPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue nogoous. Merpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HAa TJIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY)KHOCTH U IIJIOIIA/ b Kpyra 8 bubmorexa [IOK
Py IlI HV pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JBIDKEHIA TTOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 7 5 bu6mmoreka [JOK

3HAHUHI

https://m.edsoo.ru/7f41al2c
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OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0
BEPOSTHOCTBb U CTATUCTHUKA
KosuyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Mosropenne kypea 8 knacca 4 https://m.edso0o.ru/7f41a302
bubmmoreka [{OK
2 DIICMEHTEI KOMOUHATOPHK 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpPOSITHOCTh 4 bubmorera [JOK
p p https://m.edso00.ru/7f41a302
bu6moreka [IOK
4 Henbrranms beprysui 0 . https://m.edso0.ru/7f41a302
. bu6mmoreka [IOK
> Catysaiitas BeHInHa 0 https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
0 Otobuwenne, KOKTpOIH 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2
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Y4eOHukH, peanusyomue padodyo nporpammy B /-9 Kiaccax:






