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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
HA YIJTIYBJEHHOM YPOBHE B 7-9 KJIACCAX
MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00eCIeYMBAET U3yUCHHE APYTUX IUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux aOCTpakiMii, crnoco0e OTpaKeHUs MaTeMaTH4YEeCKOM HayKon
SBIICHUH M TPOIECCOB B TpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJIEJIMPOBAHUS B HAYYHOM IT03HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KaueCTB MBIILJICHUS, HEOOXOAUMBIX JJIsl afalTallly B
coBpeMeHHOM Iu(ppoBoM ob1miecTBe. M3yueHue anredOpbl oOecreurnBaeT pa3BUTHE
yMEeHHsI Ha0mIoJaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEpPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS, BBIBOJIBI, (POPMYIUPOBATh yTBepkJeHUs. OCBOEHHE Kypca alreOpsl
o0ecreunBaeT pa3BUTHE JJIOTMUECKOTO MBIIICHUS! 00YYaIOIINXCS: OHU HCTIONb3YIOT
JEAYKTUBHbIE W WHIYKTUBHBIE pacCyKICHHs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue U a"ajoruto. O0ydeHue anredpe mpeanojaraeT 3HAYUTETbHbIN
00BEM CaMOCTOSITENIHOM 1€ATEIbHOCTH 00YyYatOIIUXCsl, TO3TOMY CAMOCTOSITEIHbHOE
pelieHue 3adad  OOy4aroUIMMHCS SBISETCS peaju3aluuedl J1eATeIbHOCTHOTO
MPUHITUIA O0yUeHHUS.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0neHHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHUA», «AJredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX CoJep)KaTelbHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOACHCTBYs C
IpYTMMH €ro JHHHSIMH. B Xome m3ydeHHs Kypca OOydJaromuMcsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B Mporpammy yueOHOro Kypca «Ainredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHHsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIMMUCS  OCHOB
YHHBEPCAJTBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JanbHENIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0ydaroIIMUXCs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM



XKU3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALMOHAIBHBIMU YHUCIaMH, (OpMHUpPOBAHUEM
IPEICTABICHUN O IECTBUTEIBHOM UHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K cpefiHeMy 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkue BhIPaXeHUsD
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOy4aIOUIUXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MIPEJAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBIH MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaXXEHUI. Anredpa AEMOHCTpPUPYET 3HAYCHHE MaTEMaTHUKU Kak s3bIKa MJis
NOCTPOEHUSI MATEeMAaTHYECKUX MOJIEIE, ONMHCAHMS TPOLECCOB M SIBJICHUUN
peanbHOro Mupa. B 3agaun oOydenus anreOpe BXOAAT TakKe JajdbHEMIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpMATUKU, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOyYarOIIMMUCS 3HAHUN O (DYHKIMSAX KaK BaKHEHIIEH MaTeMaTU4ecKOW MOJIeTu
JUISL OTIMCAHUS M MCCIIEeI0OBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmiectBe. M3ydyeHue MaTepuana CiocoOCTBYET PA3BUTUIO Y O0yJAIOIIUXCS YMEHUS
UCIIOJIb30BaTh pA3JIMYHBbIE BBIPA3UTENIbHBIE CPEJICTBA S3bIKA MAaTEMAaTUKH —
CIIOBECHOT'O, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (hopmHupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHsiit Kypc anreOpbl XapakTepu3yeTcsl U3y4YeHUEM JOTOTHUTEILHOTO
TEOPETUYECKOIr0 anmnapara M CBSI3aHHBIX C HUM METOJIOB pelieHus 3aaad. Anredpa
SBJISIETCS SI3BIKOM JJISI OMMCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTHYecKoro mojenupoBanus. I[lpu 3ToM camu 0OBEKTHI MaTeMaTHYECKHX
YMO3aKJIIOYEHU M TPUHATBIE B airedpe TMpaBuia HX KOHCTPYMPOBAHHUSA
CIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUI OOOCHOBBIBATh U JIOKA3bIBaTh CYXICHUS,
Pa3BUBAIOT MaTEeMaTHYECKYI0 HWHTYMIIMIO, KpPAaTKO M HArJISAHO PACKpbHIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHHMaeT OJHO M3 BEAYIIMX MecCT B (OPMUPOBAHMU HAYYHO-TEOPETHUYECKOIO
MBILUICHUS] 00YYarOIIUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJEp KAHUS:
«Yucna ¥ BBIYUCICHUA», «ANredpanyeckue BbIPAXKEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.



Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce —
136 yacos (4 yaca B Hezeno), B 8 kitacce — 136 yacoB (4 yaca B HEfIE10), B 9 kiacce
— 136 yacoB (4 Jaca B HeZIeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Paunonansupie uucna. CpaBHEHUe, YNOpSIOYMBaHHE M apudMeTHdyecKue
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKKU HA YaCTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIIMI TIPY PEILICHUH 3a/a4, pElIeHUe 3a/1a4d Ha JBKEHUE, paboTy, MOKYIIKH,
HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPa30BAHMS ANreOpanueCcKuX BbIPAKEHU.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorou/ieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKEHNs B MHOTOUJIEH. KOpHM MHOTrO4IEeHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJpaTOB JABYX BBIPAYKECHUM, MPOU3BEJCHUE PA3HOCTH U CYMMBI JIByX BBIpaKEHUH,
CyMMa ¥ Pa3HOCTh KyOOB JABYX BBIPAKCHUI.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
IIEpEMEHHBIMU. Penenne cucTeM JIMHEWMHBIX YPABHEHHUU C IBYMs IE€PEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeTOAOM cioxeHus. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TiockocTH. [IpuMepsl rpadukoB, 3agaHHbIX (popMyaaMu. UreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
orpeseneHus u 0oaacts 3HaueHuit pyHkuun. Crnocoos! 3ananus Gyakuun. ['paduk
¢ynkiun. [loHATHS MakcuMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
IIPUMEPAxX PeAIbHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
YHUCell.

IIpencraBienuss O pacIIMPEHUAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HaTypaJIbHBIX, LEJbIX, PAMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHUpA, AJIUTEIBHOCTh MPOIIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass npoOb. JlomycTUMble 3HA4YEHHUS] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JEJCHHE aireOpandeckux IpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpazoBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOTO ypaBHEeHUs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE C mmapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBaJ[paTHBIX YPaBHECHUI.

HpoOHo-paninoHanbHble  ypaBHEHHs. PellleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIECHU HepaBEHCTBA. PaBHOCWIIBHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHEMHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.



9 KIIACC

Yuciaa v BBIYMCICHUA

Kopens n-1i crenenn u ero cBoiicTBa. CTENEHb ¢ PAllMOHAIBHBIM ITI0KA3aTENEM
U €€ CBOWCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, CONEPIKALUX CTENEHD C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBagpatneii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpauyecKkoro MeTroja NpH pEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX ypaBHEHHWH ¢ JByMs mepeMeHHbIMH. ['paduueckuit meron
pELICHUS CUCTEMBI HEJTMHEHHBIX YPaBHEHUN C ABYMsI TepeMeHHbIMU. CUCTEMA JBYX
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEIb PEaJTbHON CUTYaLIUH.

HucnoBble HepaBeHCTBA. PenieHne JIMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPaBEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHON. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM M METOAOM HHTEpPBAJIOB. MeTOa MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTrelire HepaBeHCTBA C MAPAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCcTBO C 1ByMs IepeMEHHBbIMH. PellleHHe HepaBEeHCTBa C JIBYMs
nepeMeHHbIMU. CHCTEMbI HEPaBEHCTB C ABYMsI IepeMeHHBIMHU. [ 'paduueckuii MeTo
pELIeHUs] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKIMHA

Oynkuua.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  [POMEKYTKH
3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEXYTKM BO3pacTaHus U yObIBaHUs (DYyHKLUH,
4YETHBIC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEE 3HaYeHUsT (PYHKIIUH.

KBagparnunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTUuHON QyHKIMU [ perienus 3aiaad. [loctpoenue rpaduka KBaapaTHIHON
¢bynkun. Ilonoxenue rpaduka KBagpaTUYHONW (PYHKUMU B 3aBUCUMOCTU OT €€
ko> puuentos. papuku pynxmmii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadgukoB GyHKIIMI C TOMOIIBIO TPE0Opa30BaAHUM.

HpoOHo-nunelriHas ¢pynkuus. MccnenoBanue QyHKIINAM.

Oynkuus Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.



YucaoBblie M0OCJI€A0BATEILHOCTH U MIPOTPECCUH

[Tonsitue 4wcioBOM TocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENOBATENbHOCTh.  MOHOTOHHO
BOo3pacraromias  (yObiBaromiasi)  mociiefoBaTesnbHOCTh.  CrnocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apupMETHIYECKOH U TEeOMETpHUecKol mporpeccuid. PopMmyibl N-ro YjeHa
apupMeTHYecKoil u reomeTpuueckor mnporpeccuil. opmynbl CyMMBbl HEPBBIX N
YJICHOB apu(PMETHUECKON M T€OMETPUYECKOM Mporpeccuil. 3aayn Ha MPOIICHTHI,
O0aHKOBCKHE BKJIAJIbI, KDEIUTHI.

[IpencraBmeHne O CXOAUMOCTH IOCIEIOBATEIbHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON TTPOTrPECCHH.

Meron matematuueckon mHaykuuu. [Ipocrenmme npumepsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUECKONM HayKd Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPY KaIOIIEeH Cpelibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKHU
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (POPMYITUPOBAThH UJIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0y4aroierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI 711 0000IIEHHS 1 CPAaBHEHM S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3A;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKIACHUSX, Mpejaratb KpUTEpUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKIACHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHPYIOUIME  MPOTHUBOpEUHe,  MpoodsieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoOIecca, a TakKe BBIIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpATh, aAHATU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHWS 110 XOAYy pCIICHUs 3aJadH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, OOHapy)KHUBaTh pa3jiMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEH ayIUTOpUY;

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboOThl TPU pEIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHHPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHWBAThCS, OOCYKIATh MPOILECC W Pe3yJbTaT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U MHBIC); BBITIOJHSATH CBOIO YaCcTh PaOOThI 1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMHU KOMaH/IbI, OIICHHUBATh KAYECTBO Pe3yJIbTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI 71l PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAAX MPUHSITHS PElICHUN (MHAUBUAYAJIbHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTUPOBATH BapUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbrara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELIECHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUS WM HETOCTHIKEHUS 1IeTTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pE3yNbTATHI:

Yuciaa v BBIYMCICHUA

PanmonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K APYroil (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJbHBIX YHCEII, MHOXKECTBA LIEIIbIX
YUCEJI, MHOXKECTBA PALMOHAJIBHBIX YHCEJ IPU PELICHUM 3a1ad, I[POBEICHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHnmMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMCH HATYPAJIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAJIBHBIC YUCIA.

BrImioniHATh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHe
JEUCTBUS C PallMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BbINONHATH IEWCTBUS CO CTENEHSAMHU C HaTypaJbHBIMU MTOKA3aTEIAMH.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
Yyciia W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3zHOOOpa3HbIe
CHOCOOBI U TPUEMBI BBIUKCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IPU pEeUICHUHU MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYrUX YUYEOHBIX PEIMETOB.

OKpyTrasTh YKClia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE [0 CMBICITY MPAKTUYECKOU
CUTyallid, BBINOJHATh NPUKHUIKY WU OIEHKY pe3ysibTaTa BBIYMCIEHUMN, OLICHKY
3HAYEHUH YHMCIIOBBIX BBIPAXKEHUH, B TOM YKCIIE TPU PEILICHUH MPAKTUYECKHUX 3a/1a4.

Pemate TekcTOBbIE 3alauyd apuPMETHYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJMIIBI, CXEMbI, YEpTEXHU, APYrHe CpEACTBa IMPEACTABICHHUS IJaHHBIX MpU
pELIeHUH 3a4a4.

PemaTe npakTUKO-OPHUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX 0OBHEKTOB.

J1eIMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PacknaapiBaTh HA MHOKHUTENIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXAYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHUM MPHU 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHs!.

BrImonHSITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PAaCKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JIsl YIIPOIIICHUS BEIYUCIICHUH.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexoJia OT UCXOJTHOTO YPABHEHUSI K PAaBHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[longOupaTeh nOpuUMEpHl AP YKCEN, SBISIIOIIUXCA PEHICHUEM JIUHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NePEMEHHBIMHU, MOIB3YSCh TPaPUKOM, MPUBOJIUTH TPUMEPDI PEILICHUS YPABHEHUS.



PemaTe cucTeMbl IByX JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPIMHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEeW (Hynu (YHKIIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKITUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
pelleHny 3a7a4 U3 APYyTrux Y4eOHBIX TPEIMETOB U PEabHON )KU3HHU.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue NpeIMEeTHbIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUpPOBATH MOHATUSMU: KBaIpaTHBIM KOPEHb, apudMeTHuecKuit
KBaJpaTHBIM KOPEHb, UPPALUOHAIBHOE YMCIIO, HAXOAWUTh, OLICHUBATh KBA/IPATHbIC
KOPHHU, HCTIONB3Ys IPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIMOIHITH IPE0Opa3oBaHus
BBIPAXXEHNH, COAECPKAMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayajabHbIE IIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYUCIICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YUCJla TOYKaMH HA KOOPJAMHATHOU MPSMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npobell m crenenerd yucina 10, 3anmMcbiBaTh M OKPYIVIATH YHCIIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOYJIO, IPUMEHSATH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BENCHUS 110 JAHHOMY
MOZYJIIO.

AnredOpandeckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PAIllMOHAILHON APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpandeckux ApoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoimonusaTe npeoOpa3oBaHUsl HMPPALMOHAIBHBIX BBIPAKEHUH, HCHONb3YA
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCCleNOBaHNUsS YPAaBHEHUNW U CUCTEM YPAaBHEHUH, B TOM YUCIIE C
IpUMEHEHHEM rpaUuecKux mpecTaBIeHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJEIN C IIOMOILIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 UX CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALIMIO0 MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpouts rpaduku GyHKIUHN , ONKUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIUHU IO €€

rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
pallMOHAJIBHBIM II0KAa3aTelIeM, HaXOAWTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MMPOBECHUH PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CB0OOHO OMEepUpPOBaTh MOHATHEM KBAIPATHOTO TPEXUIIEHA, HAXOAUTh KOPHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C IAPAMETPOM.

Pewate nuHEVHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBON MpPSMOMH,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemlare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU M
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JTMHEUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI TEPEMEHHOM,
rpauueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemlatb  cucTémMBbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPABEHCTBO, H300paxkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYECHUSIMU, HAIIPUMED, B LIEJIbIX YNCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IPUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3amauM  aJreOpanvyeckuM CIocoOOM €  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
VMHTEPIPETUPOBATH IIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAs (QYHKUWA, OOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

Uccnenosath pyHKuMIO 110 €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHy0 (QYHKIHIO 110 (opMmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensts nojioxkeHue rpapuka KBagpaTuyHOW GyHKIIUU B 3aBUCUMOCTH OT
e€ ko puLIUEeHTOB.

Crpoutb rpaduk  KBagpaTU4YHOM (YHKUHUH, OMNHUCHIBATHL  CBOMCTBA
KBaJIpaTUYHON PYHKIUHU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

WnnmrocTpupoBaTh ¢ MOMOMIBIO Tpaduka peaabHy0 3aBUCUMOCTD UJIH MPOLIECC
0 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, apuMeTHUIECKAas
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU  CIIOCOOAMHU: OINMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJIECHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEBHOCTEH, OTPAaHMYEHHBIX  TOCIEAOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

H DJIeKTPOHHbIE
Ne o/m AMMEHOBAHHME PA3/1€JI0B H TEM Konrpoabueie  IlpakTuyeckue (uudpposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
1 YUCJIA U BBIYMCJIEHNMAL. 11 1 bubnunorexa LIOK
ParonanbHble uncia (IIOBTOPEHHE) https://m.edsoo.ru/77e09b13
) OVYHKIMU. Koopaunatel u 17 1 bubmuoreka [{OK
rpaduku. OyHKIUHA https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKHWE BbIPAXKEHUSI. 7 bubmuoreka [{OK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 VPABHEHI/I}E 1 CUCTEMBI 10 1 bubnunoreka LIOK
YPABHEHWU. Jluneiinbie ypaBHEHHsI https://m.edso0.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 6 bubnuoreka [{OK
HaTypaJbHBIM [TOKa3aTeieM https://m.edsoo.ru/77e09b13
6 AJITEBPANYECKUE BBIPAKEHU . 23 1 bubmuorexa [JOK
MHoroujiaeHbl https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKHWE BbIPAXXEHU . 14 1 bubmuoreka [{OK
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13
8 UNCJIA U BBIYUCJIEHMA. JlenumocTh 10 bubmuoreka [{OK
https://m.edsoo.ru/77e09b13
9 OYHKIUWU. JInneiinas pyHKIusA 16 1 bubmuoteka [IOK
https://m.edsoo.ru/77e09b13
VPABHEHI/I}UI 1 CUCTEMBI 14 1 bubmuorexa [JOK
10 YPABHEHUWU. CucteMbl IMHEHHBIX https://m.eds00.ru/77e09b13
YpaBHEHUI
11 [ToBTOpeHme, 00600mEeHNE, 8 1 bubmunoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 136 3

[MPOT'PAMME
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8 KVIACC

KoauuecTBO 4acoB

H DJIEeKTPOHHbIE
Ne i/ AMMEHOBAHME PA3/1EJIOB U TEM Kontposbubie IIpakrnueckue (uudposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnunoreka [HOK
HepasencrBa https://m.edso00.ru/6d40b704
2 UNCJIA U BBIUNCJIEHU L. 17 1 bubnmoreka [JOK
KBanpaTHbiii KOpeHb https://m.edso00.ru/6d40b704
3 YPABHEHHMA 1 HEPABEHCTBA. 17 1 bubmuorexa [JOK
KBanparssie ypaBHeHUs https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubnuorexa [JOK
JpoOHO-panioHaIbHbIC BBIPAKCHUS https://m.eds00.ru/6d40b704
5 YPABHEHHMA 1 HEPABEHCTBA. 19 1 bubmuorexa [JOK
JpoOHo-paninoHaIbHbIe YpaBHEHUS https://m.edso00.ru/6d40b704
6 OYHKINN 15 1 bubnuorexa [JOK
https://m.eds00.ru/6d40b704
7 AJITEBPAMYECKUE BbIPAXKEHUAI. 14 bubmuorexa [JOK
Crenenu https://m.edso00.ru/6d40b704
8 UNCJIA U BBIUUCJIEHUSA. lenumocTh 7 1 bubnuoteka [JOK
https://m.eds00.ru/6d40b704
9 [ToBTOpenue, 06001IEHNE, 10 1 bu6mmoreka [JOK
cucTeMaTn3anus 3HaHU1 https://m.edso00.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 136 8
[TPOI'PAMME
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9 KJIACC

- KoanuecTBo yacoB DJ1eKTPOHHbIE
Ne i/ AHMEHOBAHHUE PA3eJI0B U TEM Koutposnbubie  IlpakTudeckue (uudpposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcsl
1 OYHKIINU 25 1 bub6nmmoreka [IOK
https://m.edsoo.ru/133deaba
2 YPABHEHUA 1 HEPABEHCTBA. 15 1 bubnmnoreka HOK
KBanpaTHble HEpaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHHMA 1 HEPABEHCTBA. 25 1 bubnuoreka [IOK
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YHCJIOBBIE 25 1 bubnunoreka LIOK
[NHOCJIEJOBATEJIBHOCTHU U https://m.edsoo.ru/133deaba
[TPOT'PECCHUN
5 AJITEBPAMYECKUE BbIPAYKEHU . 12 1 bubmmoreka [JOK
CreneHs C pallMOHAIBHBIM IOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 06001IEHNE, 34 1 bu6nunorexa LIOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHuA
pe3yJbTara
1 Uucna v BBIYUCICHUS
11 BoImonHsaTh, coueTas yCTHBIE U MUCbMEHHBIE TPUEMBI, apU(METHUECKHEe
' JEHCTBUS C pAIMOHATBLHBIMU YHCIIAMU
HaxomuTh 3Ha4eHUS YUCIIOBBIX BBIPAKCHHA, TPUMEHSATH Pa3HOOOpa3HBIE
1.2 CrocoObl ¥ MPUEMBI BEIYMCIICHUS 3HAUEHUN JPOOHBIX BHIPAKEHUM,
CoJIepKaniiX OOBIKHOBEHHBIC U ICCATUIHBIC IPOOU
[TepexoauTh OT OJHOM (POPMBI 3aIUCH YUCEI K APYTOH
13 (mpeoOpa3oBBIBATH JECATHUHYIO IPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHECUHYIO
JECATHYHYIO IpO0Bb)
1.4 CpaBHUBATH U YIOPSAIO0YMBATH PALIMOHAIBHBIE YUCIIA
15 OKpyrIaTh uncia
BBITIONTHATE TPUKHUIKY U OLIEHKY Pe3yJIbTaTa BEIYUCICHHH, OIICHKY
1.6 3HAUEHUH YMCIOBBIX BHIPAKEHUN. BBIMOMHATH IEHCTBHS CO CTETIEHSIMH C
HATYpaJIbHBIMH MOKa3aTeNsIMU
17 [TpuMeHsTh MPU3HAKU JETUMOCTH, PA3I0KEHUE HA MHOXKUTEIN
' HATYPaIbHBIX YUCEI
PemaTh mpakTHKO-OpUEHTHUPOBAHHBIC 33]Ia4H, CBSI3aHHBIC C OTHOIICHUEM
18 BEJIMYMH, TPONOPIIMOHATHHOCTHIO BETUYHH, TPOIICHTAMH,
WHTEPIPETHPOBATH PE3YIIbTATHI PEIICHUS 3a/1a4 ¢ YIETOM OTPaHUICHHUIA,
CBSI3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOHEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcnonp30BaTh anredpandeckyto TEPMHUHOJIOTHIO U CHMBOJIUKY,
' IPUMEHSTH €€ B IMPOIIECCe OCBOSHMsI YUeOHOTO MaTepuana
29 HaxonuTh 3Ha4YeHUs OYKBEHHBIX BBIPAKCHUN TIPH 33JTAHHBIX 3HAYCHHUSIX
' TIEPEMEHHBIX
23 BrinonHsATs peoOpa3oBaHus 1ENOT0 BEIPAKESHHSI B MHOTOUJICH
' MIPUBEICHUEM TI0JTOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK
24 BBITIOTHATE YMHOKEHHE OJTHOYICHA HA MHOTOYWICH M MHOTOWICHA Ha
' MHOTOYJICH, IPUMEHITHh (POPMYIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCyIIecTBISTh pa3I0KEHNE MHOTOWICHOB HA MHOXKHUTEIHU C IIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKH OOIIEr0 MHOXKHUTES, TPYIIIUPOBKYU ClIaraeéMbIX,
NpUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensaTh mpeoOpa3zoBaHUs MHOTOUWICHOB AJIsI PEIICHUS PA3IMYHBIX
' 3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 peallbHON MPAKTUKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJTIbHBIMU MTOKA3aTEIAMU JJIsI

npeoOpa3oBaHus BEIPAKEHUI




YpaBHEHUS 1 HEPABEHCTBA

Pemiats nuHelHbIC ypaBHEHUS ¢ OHOW MIEPEMEHHOM, MPUMEHSIS MpaBUja

3.1 nepexoaa OT UCXOIHOTO ypaBHEHUS K paBHOCHILHOMY emy. [IpoBepsTs,
ABJISICTCS JIM YUCIIO KOPHEM YpaBHEHHUS
3.2 [TpumensTh rpaduyeckue METOIbl P PELICHUH JIMHEHHBIX YPaBHEHUN U
' UX CUCTEM
3.3 [MonGupats mpuMepsl map YUCe, ABISIOMIMXCS pelIeHHEM JIMHEHHOTO
' YPaBHEHMUsI C IBYMsI IEPEMEHHBIMU
CrpouTh B KOOPAUHATHOH IJIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHUS C
3.4 JBYMS IEPEMEHHBIMHU; TIOJIB3YsICh TPaUKOM, IPUBOIUTH IPUMEPHI
peLIeHHs] YPaBHEHMSI
35 Pemiate cuctemsl IByX JIMHEHHBIX YpPaBHEHHI € IByMs IEPEMEHHBIMU, B
' TOM 4YHCIIe rpaguIecKn
CocTaBsTh U peniaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JTHHEHHBIX
3.6 YPaBHEHMI IO YCIOBUIO 3a[aul, HUHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ TOJTYYEeHHBIH Pe3yIbTaT
4 Koopaunats! u rpaduku. OyHKmm
N300pakaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOPJMHATAM, JIY4d, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATh
YHCJIOBbIE IPOMEKYTKH Ha aJre0pandeckoM s3bIKe
49 OTmeuath B KOOPAMHATHOM MJIOCKOCTH TOYKH T10 3a/IaHHBIM
' KOOpAUHATAM
43 Crpouts rpaduku nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUYU Y =
' [X]
OnuceIBaTh ¢ TOMOIIBIO PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEXKLY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (GyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduuecknii cnocod npeacTapiaeHUs U aHaIu3a
4.6 UH(pOpMaIINK, U3BJIEKAaTh U HHTEPIPETHUPOBATH HHPOPMALIUIO U3
rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna ¥ BIYUCICHUS
Hcnonb30BaTh HaYalbHBIE MPEICTABICHUS O MHOXKECTBE
11 JeHCTBUTENBHBIX YUCEN ISl CPABHEHUS, OKPYTJICHHS U BEIYMCIICHHH,
n300pakaTh NCUCTBUTEIBHBIC YMCIIA TOYKAMU Ha KOOPJIMHATHON TIPSMOI
[TpuMeHATH NOHATHE apUPMETUYECKOTO KBaAPATHOI'O KOPHSI, HAXOAUTh
12 KBaJpaTHbIC KOPHH, UCTIONbB3YS MPU HEOOXOTUMOCTH KaJIbKYISATOD,

BBINOJIHATH IPE00pa30BaHMsl BEIPAXKEHUH, COlEpKAIUX KBaJpaTHbIE
KOPHH, MCIOJIb3Yys CBOWCTBA KOPHEHN




Hcnonp30BaTh 3alUCH OOJIBIINX M MaJbIX YMCET C IOMOIIBIO

1.3 . .
JeCATUYHBIX ApoOeii u crenenei yncna 10
2 AnrebpanuecKue BHIPAKCHUS
[IpuMeHATh MOHATUE CTENEHU C LIEIbIM [10KA3aTEIEM, BBIIOIHATh
2.1 npeoOpa30BaHus BBIPAKEHUH, COAEPIKAIIMX CTENEHH C LEJIbIM
110Ka3aTesleM
BBINONHATE TOXK/IECTBEHHBIE TPE0OPa30BaHuUs PAIIOHATBHBIX
2.2 BBIPa)KEHUI Ha OCHOBE IIPAaBUJI JEHCTBUI HaJl MHOTOYJIEHAMU U
areOpanyecKuMH Ipo0sMu
2.3 PackiiagpiBaTh KBasipaTHBIN TPEXUIIEH HA MHOKUTEIH
24 [TpumensTH IpeoOpa3zoBaHus BEIPAKEHUH JUI PELICHUs Pa3IUUHbIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX NIPEMETOB, U3 pealbHON NPAKTUKHU
3 VYpaBHEeHUs U HEpaBEHCTBA
31 Pemiate nuHelHbIe, KBaJpaTHbIC YPaBHEHUS U PALlMOHAIbHbIE YPaBHEHHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMsl IEPEMEHHBIMU
[IpoBOoaNTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM
3.2 YpaBHEHMI, B TOM YHUCIIE C IPUMEHEHHEM I'papuecKuX MpeCTaBIeHUN
(ycTaHaBiMBaTh, UMEET JIU YpaBHEHHUE UM CUCTEMA YPaBHEHUH peLICHMUS,
€CJIM UIMEET, TO CKOJIBKO, U IIpoyee)
[TepexoauTk OT ciloBECHOM (HhOPMYIUPOBKH 331a4H K € anredpandeckoi
3.3 MOJIEJIH C TOMOUIBIO COCTABIICHUS YPABHEHMSI UJIU CUCTEMbI YpaBHEHHH,
' MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J]a4H MTOJIyYE€HHBIN
pe3ynbTar
[IpumeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLICHKH,
3.4 pelaTh JIMHEHHbIE HEPAaBEHCTBA C OJIHON NIEPEMEHHON U UX CUCTEMBI,
' JlaBaTh rpaMuecKyro MIUTIOCTPALIMI0 MHOKECTBA PELICHUI HEpaBEeHCTBA,
CUCTEMbI HEPABEHCTB
4 DOyHKIUH
[Tonnmars 1 ncnonp30BaTh (YHKIUOHATIbHBIE IOHATHS U S3bIK
41 (TepMHHBI, CUMBOJIMYECKHE 0003HAUEHHST), ONIPEACIIATh 3HAUCHHE
' (GYHKIMH 110 3HAYEHUIO apryMEeHTa, OIPEIeNSITh CBONCTBA (PYHKIIMH I10 €€
rpaduxy
49 Crpouts rpaduKu dIeMeHTapHbIX QyHKIMH Buaa: y = k/x y=k/x ,y =x2,
y = X3, y = ||, onuchIBaTh CBOMCTBA YMCI0BOM (pyHKIIMHU 1O €€ rpaduKy
9 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepsieMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Uucna v BBIYUCICHUS
11 CpaBHUBATh U YIOPSAAOUYNBATH PALIMOHAIBHBIE U UPPALIMOHATBHBIE YUCIa




1.2

BrimonuaTe apudmMernyeckue 1eHCTBUS C pallMOHATBHBIMUA YUCIIAMU,
coueras YCTHbIE U MMCbMEHHBIEC MPUEMBI, BBITIOIHATH BHIYMCICHHUS C
MppalMOHATILHBIMU YHCIIAMU

1.3

HaXOI[I/ITB 3HAYCHMS CTETICHEH C OCJIBIMU ITOKa3aTCIIsIMU U KOpHCﬁ,
BBIYHMCIIATH 3HAYCHUA YK CIIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OKPYTJBITB HCﬁCTBHTGHBHBIG 4urciia, BBINMOJIHATE NIPUKHUAKY PpE3yJibTaTa
BBI‘IHCHGHHfl, OICHKY YHCJIOBBIX BI)Ipa)KCHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemare nuHEHbIE M KBaAPAaTHBIC YPABHEHUS, YPABHEHUS, CBOIAIINECS K
HUM, IPOCTEHIINE APOOHO-PAIIMOHAIBHBIE YPaBHEHUS

2.2

PemaTe cuctemspl IByX JTUHENHBIX YPAaBHEHUH C JBYMSI IEPEMEHHBIMU U
CHUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISETCA
JIMHEUHBIM

2.3

Pemrate TekcTOBBIC 331a4UH aNreOpanuecKUM CIIOCOOOM C TIOMOIIBIO
COCTaBJICHUS YPaBHEHUS WJIM CUCTEMBI IByX YpPaBHEHHIA C ABYMs
NepEMEHHBIMU

2.4

IIpoBOANTE NMPOCTEMIINE HUCCIENOBAHUS YPABHEHUI U CUCTEM
YpaBHEHMI, B TOM YHUCIIE C IPUMEHEHHEM I'pauecKuX MpeCTaBIeHUN
(HarpuMmep, ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WIH CUCTEMA
YpaBHEHMH pelIeHUs], €CIIM UMEET, TO CKOJIBKO)

2.5

Peniate nuHeiiHbIe HEPaBCHCTBA, KBAApPATHBIC HCPABCHCTBA, I/1306pa)KaTL
PEIICHNUE HCPABCHCTB Ha YHCI0BOM pr[MOfI, 3aMMMCbIBaTh PCIICHUC C
IMOMOIIBIO CHUMBOJIOB

2.6

Pemiate cucteMsbl TMHEHHBIX HEPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAIOMIUE KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTb PEIICHUEC CUCTEMBI
HCPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIMUCbIBaTh PCIICHUE C TIOMOIIBIO
CHMMBOJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA IPU PCIICHUHN PA3JIMIHBIX 3a1a4

DyHKIMHU

3.1

Pacno3naBate GyHKIIMU H3y4eHHBIX BIIOB. [IoKa3pIBaTh CXeMaTHYECKH
pacroyio’keHre Ha KOOPJMHATHON TIIOCKOCTH rpaukoB GyHKIMN BUA:
y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K02(pPHIIMEHTOB, ONUCHIBATh CBOICTBA (DYHKIIMH

3.2

IToxa3pIBaTh CXEMaTHUECKH PACIIOJIOKEHUE HA KOOPAUHATHON INIOCKOCTH
rpadukoB QyHKIMH Bua Y = VX, Y = [X| ¥ onuchIBaTh CBOICTBA QYHKIIUN

3.3

Ctpoutb 1 n300paxarb cXeMaTuyecku rpaduku KBaJpaTHUHbIX
(GyHKLUH, ONMCHIBaTh CBOMCTBA KBAZAPATHUHBIX (PYHKIHI 1O UX
rpaduxkam

3.4

Pacno3naBaTh KBagpaTuyHyto (PyHKIHIO 110 hopMyJie, IPUBOAUTD
pUMEPBI KBaIpaTUYHBIX (YHKIUN U3 peallbHOM KU3HH, HU3UKH,
TCOMETPHUH

Apudmerndeckast 1 reOMETpUIECcKast IpOTPecCcuu

4.1

PacnioznaBath apuMETHUECKYIO i TEOMETPUIECKYIO POTPECCUU TIPH
pa3HbBIX criocobax 3agaHus




BEITTOHATE BEIYHUCICHUS C MCIOIb30BaHUEM q)OpMy.]'I N-TO 4iIcHa

4.2 apr(hMETHIECKOM 1 T€OMETPHIECKOM POrPECCHiA, CYMMBI IEPBBIX N
4JICHOB

43 N300pakaTh YWIEHBI OCIIENOBATENBHOCTH TOUKAMU Ha KOOPAMHATHOM
IJIOCKOCTH
Perars 3a1a4n, CBI3aHHbIE C YUCIOBBIMH MOCIIEN0BATENLHOCTAMH, B TOM

4.4 YKCIIe 3a/1a4K U3 PEATHLHOM KU3HHU (C MCIIONIb30BAHUEM KAIbKYIISTOPA,

IU(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOH (PopMBI 3arucu
11 npobeii k npyroi. [loHarrue pannoHanbHOIO YKcia, 3aMUCh, CPABHEHHE,
yHOpsIOYMBAHUE PALIMOHAJIBHBIX YHCET
12 Apudmerndeckre IeHCTBUS C palliOHATBLHBIMU YrcliaMu. Pemenue 3a1a4 u3
' peasIbHOM MPAKTUKK HA YacTH, Ha TPOOH
13 Crenens ¢ HaTypaJIbHBIM MTOKA3aTeIeM: OIpeeieHne, IpeodpazoBaHue
BBIPOKCHHUI HA OCHOBE ONPEICTICHUS, 3aICh OOJIBIINX YUCEI
14 [TporeHTsI, 3aMch TPOIIEHTOB B BHJIE APOoOU U ApoOU B BUJE MPOIICHTOB. Tpu
OCHOBHBI€ 33/1a4M HA IPOLICHTHI, PEIICHUE 3a/1a4 U3 peaIbHON NPAKTUKU
15 [IpuMeHeHne npu3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTENIHN HATYPAIbHBIX
quCell
16 PeanpHbIC 3aBHCHUMOCTH, B TOM YHCIIC TIpsIMasi U oOpaTHasI
' MPONOPIUMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 [IepeMeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHUS C TEpEMEHHOM. JlommycTUMBIE
3HAUYEHMS] IEPEMEHHBIX
29 [IpencraBieHne 3aBUCIMOCTH MEX]Ty BETUYMHAMHU B BUJIE (POPMYIIBL.
' Berurcienus mo hopmyinam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbIE BHIPAKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM [T0Ka3aTeIeM
25 OpnHounensl 1 MHOTOUIEHBI. CTeneHb MHOTOWIeHa. ClloKeHue, BRIUNTAHUE,
' YMHOKEHHE MHOTOUYJICHOB
26 DopMyIbl COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI M KBaJIpaT pa3HOCTH.
dopMyna pa3HOCTH KBaJapaToB. Pa3nokeHre MHOTOYWIEHOB HA MHOYKUTEIN
3 YpaBHeHU
31 VYpaBHeHUe, KOPEHb YPaBHEHMUSI, MPaBHIIa MpeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIbHOCTh YpaBHEHUM
39 JIuHeitHOE ypaBHEHUE C OJHOM NTEPEMEHHOM, YU CIIO KOPHEN JIMHEHHOTO
' YpaBHEHUS, PEIICHUE JIMHEHHBIX YPaBHEHUHN
33 CocrapieHre ypaBHEHUH 0 YCIIOBUIO 3a7jauu. PellleHre TEKCTOBBIX 3a7a4 C
' HOMOIIBIO YPaBHEHUH
34 JluneiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMs IepeMeHHbIMU. Penenue cucrem
3.5 ypaBHEHUI cI0OcOOOM TOJCTaHOBKH. [IpuMephI peleHns TEKCTOBBIX 3371a4 C
MMOMOIIBIO CUCTEM YPaBHEHUM
4 Koopaunatse! u rpaduku. @yHKIIUN
4.1 Koopaunara Touku Ha npsiMoi




4.9 I-IHCJIO]EHe MPOMEXKYTKH. PaccTosHrE MEXy ABYMS TOUYKaMU KOOPJAUHATHOU
PSIMOi
43 [TpsmoyronbpHas CHCTEMa KOOp/MHAT, OCH Ox u Oy. Abcrucca u opauHaTa
TOYKH Ha KOOPJMHATHOMN INIOCKOCTH
4.4 ITpumepsr rpai(bHKOB, 3a7laHHbIX popMynaMu. UreHue rpadukoB pealbHbIX
3aBUCHUMOCTEMN
4.5 [Monsarue Gpynkun. I'padux Gpynkuuu. CroiicTBa QyHKIHIA
4.6 JIuneitnas pynkuus, e€ rpaduk. I'paduk Gyaknmm y = [x|
4.7 I'paduueckoe pereHue TMHEHHBIX YPAaBHEHUH M CHCTEM JIMHEHHBIX YPaBHCHHUI
8 KUIACC
Kon IIpoBepsiemMblii 31eMeHT coepP:KAHUSA
1 Uucna 1 BBIYUCIEHUS
11 KBanpaTHsiii kopeHb u3 uncia. [lonarue o0 uppamoHaIbHOM YHUCIIE.
Jlecatuunple NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBAaIPAaTHBIX KOPHEN U UX IPUMEHEHHE K
1.2 npeoOpa30BaHUIO YHCIIOBBIX BHIPAXKCHUH U BBIUUCICHUSIM. [leficTBUTENbHbIE
qucia
1.3 CreneHs ¢ 1enbpIM NokasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBanpaTHslit TpéXuiieH, pa3ioskeHue KBaIpaTHOTo TPEXUICHA HA MHOKHUTEIH
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHUE, JIeJICHUE anre0panyeckux apooei
2.4 PanyonanbHble BIpaskeHUs U UX peoOpa3oBaHue
3 VYpaBHeHUs 1 HEpaBEHCTBA
31 KBanparHoe ypaBHeHue, popMyna KopHel KBaapaTHOTo ypaBHeHus. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOIALINXCS K TUHEHHBIM U KBaJAPaTHBIM
3.3 [Ipocreiimue ApoOHO-pallnOHATIBHBIE YPAaBHEHHS
I'paduueckas uHTEpHIpEeTaLUs YpaBHEHUI ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHENHBIX YPABHEHUH C IBYMsI IepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMH
35 Penienune TekCTOBBIX 3a/au alreOpandeckuM crocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HO TepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJTHOM EPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 DyHKIUU




41 [Tonsitue pynkmuu. OOIaCTh OMpeIeICHUST 1 MHOXKECTBO 3HAUCHUH (PYHKITUH.
' Crioco0bI 3a1aHust QYHKIUIA
4.2 I'padux ¢pynkunu. Urenue cBoicTB GyHKIMHU O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUIUX PEATbHBIE TPOLECCHI
4.4 OyHKIUY, ONHUCHIBAIOLIUE MIPSIMYIO M 00paTHYIO MPONOPLUOHAIbHbIE
3aBHCHUMOCTH, UX rpaduKu
4.5 Oyukwn y =X2, Yy = X°
4.6 OyHKIMH Y = X, Y = |x|
4.7 I'paduueckoe penieHne ypaBHeHUN U CUCTEM ypaBHEHHUN
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEeHT cO/iepKAHUSA
1 Yucna v BBIYUCICHUS
11 PanyonanbsHble yncia, MppalloOHaIbHbBIC YUCIIA, KOHEUYHbIE U OECKOHEUHbIE
' JIECSTHYHBIE JPOOH
MHOXeCTBO JICHCTBUTENBHBIX YNCEIl, IEHCTBUTENbHBIC YHCIa KaK OECKOHEYHBIE
12 JecATUYHbIe JpoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JEHCTBUTENBHBIX YHCET U KOOpAUHATHON NpsiMoi. CpaBHEHHE JEHCTBUTENbHBIX
qucel
1.3 Apudmernueckne 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenust, mpubIKkeHs, OleHKA. Pa3mepsl 00BEKTOB OKPYKAIOIIET0 MHUPA,
14 JUINTEJILHOCTh MPOLIECCOB B OKpYy»KatomieM mupe. [Ipubamkénnoe 3HaueHue
' BEJIMYMHBI, TOUHOCTH NpuOIIKeHust. Okpyraenue yncen. [Ipuknaka u orenka
pe3yJIbTaTOB BHIYHCICHUMN
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 VYpaBHEHUsI C OJHOM ITEpEMEHHON
2.2 JluneitHoe ypaBHeHue. PemieHne ypaBHeHHH, CBOASIINXCS K IMHEHHBIM
2.3 KBanparnoe ypaBHeHnue. Pemenue ypaBHeHUH, CBOASIIMXCS K KBaJPaTHBIM
24 buxanpaTHoe ypaBHeHHe. [IpuMepsl perieHuss ypaBHEHUN TPETbe U YETBEPTOU
CTETIEeHEH pa3noKeHueM Ha MHOXKUTEIN
2.5 Pemenune npoOGHO-paIiMOHAIBHBIX YpaBHEHHHA
2.6 CucreMbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemrenune cucrem OBYX JTMHEHHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemienue cucrtem AByX ypaBHEHUN, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe —
BTOPOM CTENEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YuciioBbie HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM




2.14

Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.15 KBagparHbie HEpaBeHCTBa
216 ['padmyeckas MHTEpIpETAIMs HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMS
' TIepeMEHHBIMU
3 OyHKIIH
31 KBanpatnunas ¢pynkius, e€ rpaduk u coiicta. [lapabona, KoopauHaTHI
BEPILMHBI MTapaboJibl, OCb CAMMETPUHU NapaboJIbl
3.2 I'paduku Gyukumii y=Kkx, y=kx+b u ux cBoiictBa
3.3 I'paduku Gynkumii y=k/X, y = X° 1 ux coiicra
3.4 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBble OCIEI0BATEIHHOCTH
41 Omnpenenenue U crocoObl 3aJaHNsI YUCIIOBBIX IIOCIIE10BAaTEIbHOCTEN. 3a1aHne
' MOCIIE0BATEILHOCTH PEKYppEeHTHOM hopmynoit u ¢popmymoii N-ro uigeHa
47 Apudmernueckas nporpeccus. @opmysbl N-ro yieHa apuPpMeTHUECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB
43 I'eomeTpuueckas nporpeccus. @opmyJibl N-ro YWieHa FTEOMETPUUECKOM
' MIPOTPECCUU, CYMMBI NIEPBBIX N YICHOB
4.4 N3006paxeHne wieHOB apu(METUUECKON U T€OMETPHUECKON MPOTPECCHI TOUKaMH
' Ha KOOPJMHATHOMN IJIOCKOCTH. JIMHENHBIN U S5KCTOHEHIUAIBHBIM POCT
4.5 Crno’xHbIe MPOLIEHTHI




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
HA YIJTYBJAEHHOM YPOBHE B 7-9 KJIACCAX
MNOACHUTEJBHASA 3AIINCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX PAa3/eNOB IIKOJIbHONW MAaTeMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aUMHOE pPAaCIOJIOKCHHE, ONHUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUM Ha YpPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOAUTD
JIOKa3aTelIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE T0Ka3aTeIbHas JIUHUS
UMeeT [ yriTyOnE€HHOTO N3YYeHHSI MAaTEMaTHKU.

[{enpro U3y4eHUs] TEOMETPUU SIBIISIETCA MCIOJBb30BaHNE €€ KaK HHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIATb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOMIalb  3€MENBHOTO  ydYacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUIHHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa IJisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUUCIMUTEIbHAS JIMHUS B MU3yUYEHUU T€OMETPUHU.
[Ipu peieHun 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOIUNCS YYUTCS CTPOUTHh
MaTeMaTUYeCKUEe MOJIETTM  PEAlTbHBIX JKU3HEHHBIX CUTYyalllii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco0eHHOCTh Y4eOHOT0 Kypca yriyOJIEHHOTO U3YYEHHS TEOMETPUU COCTOUT B
TOM, YTO OOyYaIOIIUECs HE MPOCTO 3HAKOMSTCS C OMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rTyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHsI, TOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TPU PEIICHUU TPAKTHUECKUX
3ajay.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eomerpusi», KOTOpBI BKIIOYAET CIEIYIOINIME OCHOBHBIE pa3ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPY>XHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny, a
Takxke «MeTton koopauHaty, «Bexkrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcsa 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B HeAeno), B 8 kiacce — 102 vaca (3 gaca B Hefienio), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropuss BO3HUKHOBEHUs W pa3BUTHA reoMeTrpuu. HavanpHble NOHATHA
reomerpun. Touka, mpsimMasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronoxeHue To4YeK Ha IpsAMou. M3mepeHue UmMHBI OTpe3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune Benu4YuH — YIVIOB.
BeprukaneHble U cMexHbIE yribl. [lapannenpHbie U MEPHEHANKYIISIPHBIE TIPSMBIE.
PaccrosiHue ot Touku 10 npsAamon. buccekrpuca yria.

Jlomanas. Buapl nomanbix. JlnuHa momanoi. MHoroyroineHuku. llepumerp
MHOTI'OyTOJIbHUKA. [IOHATHE O BBIITYKJIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTABICHUS O pPaBEHCTBE (QUIyp, HUX PaACIIOIOKEHUH,
CUMMETPHH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuKu

Buasl TpeyroJbHUKOB: OCTPOYTOJIBHBIE, MHPSIMOYTOJBHBIE, TYHOYTOJIbHBIE,
paBHOOEJIpEHHbIE, pPaBHOCTOPOHHUE. Menuana, OHCCEKTpUca U  BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOMIEHUST MEXIYy CTOPOHAMH U yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAOLIEM MHPE.

[Hapamienbubie npsaMbie. CymMMa yrijioB MHOTOYIrOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O MOCTynaTe EBKiMaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuiesibHbIX  OpsiMbiX. CyMma yIvIOB TpEeyrojbHHKA. BHeEmHHWE  yIuibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIBHUKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpssMoyroJibHbIE TPEYrOJbHUKHU

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyssp u
HakJIOHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTP,

paauyc, IuaMeTp, XopJa, uX CBOMCTBa. B3auMHOE pacmnoyioKeHUE OKPYKHOCTU U



npsamoil. KacatenbHas U cekyias K OKpy>XKHOCTH. OKpy»KHOCTb, BIIMCAHHAS B YTOJL.
[IpocTenmme moCTpOeHUs ¢ TOMOIIBIO IUPKYJIS U JINHEUKH.

I'eomeTpHYeckue MecTa TOYEK

[IoHsiTHE O reOMETPUUECKOM MecTe TOYeK. IIprumepsl reoMeTpu4ecKux MeCT
TOYEK Ha IUIOCKOCTU. bHCCEeKTpHCa yIriia U CEpeIMHHBIN NEPIICHINKYISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. OmnHMcaHHash OKPYKHOCTb TPEYroJbHUKa, €€
LHEeHTp. MeTo reoOMeTpUYECKUX MECT TOUEK ITPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JJUHEHKH

Hctopuueckue cpeneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOEHUM, STaIlbl
3a/1a4X HA IIOCTPOEHUs, pELICHUE 3a7a4 Ha [IOCTPOECHUE LIMPKYJIEM U JIMHENKOMU.

8 KJIACC

YeTbIpéxyroJbHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAHbl TPEYTrOJbHHKA.
Teopema 0 nepeceueHun MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOINOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunHboHa AJ1s1 IpOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

ITonoOue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpuznaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi TpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[lonarue o miomaau. CBoWCTBa IUIOMIAACH TEOMETPUUECKUX (UTYD.
[Ipocreiime GopMynbl s MIIOIIAAM TPEYTOJIbHUKA, MMapajuiesorpaMma, pomoa u
Tpanenuu. [nomanu nogoOHbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMEeHThbI TPUTOHOMETPHUH

CHHYyC, KOCHHYC, TAHI'€HC W KOTAHIE€HC OCTpPOro yrjia MpsIMOYTOJIBHOIO
TpeyroJibHUKa. Tpuronomerpudeckue ¢yHkiuu yrinoB B 30° 45° u 60°.
[IponopurOHAIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO

BriricaHHbIE ¥ IEHTPAJIbHBIE YTJIbI, YTOJI MEXKAY KacaTeJIbHOM U XOPAOM. Y TJIbl
MEXKIy XOpJaMH M CEKyllMMH. BHOHucaHHblE W ONUCAaHHBIE OKPYXHOCTHU
TPEYTrOJbHUKA M YETBIPEXYrosbHUKU. (CBOMCTBA M TMPU3HAKH BIHCAHHOIO



YeThIPEXYTOJIbHUKA. B3anMHOE pacnonokeHue IByX OKpykHocrer. Kacanume
OKpy>kHOCTel. O01Me KacaTeabHbIE K ABYM OKPYXHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° nmo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynbl  npuBencHud.  PemieHue
TPEYTOJBbHUKOB. Teopema KOCHHYCOB U TEOpeEMa CUHYCOB. PellleHne MpakTUYeCKuX
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pellienne 3anau
F€OMETPHUYECKON OIITUKH.

Tpuronomerpudeckue dbopMmynbsl Ui TUIOHIAAM  TPEYrOJbHUKA,
napasuiesniorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna muiomamu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLbHUKOB

Xopasl U oA00HbBIE TPEYTOIBLHUKHU B OKPYKHOCTH. TeopeMa 0 mpou3BeICHUH
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBaJgpaTe
KacarelbHOU. [[puMeHeHune npu peneHnn reoOMEeTpUIECKrX 3a1ad. TeopeMbl UeBsl
u Menenas. [lonsitue o roMoTeTHN.

MeToa KOOpAUHAT

VYpaBHeHue MpSAMON Ha TJIOCKOCTU. YTJIOBOM KOA(GOUIMEHT U CBOOOIHBIN
YJI€H, UX TE€OMETPUYECKHM CMbICI. [lapaiuielbHOCTh W MEPHEHIUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHne nepeceueHnii OKpy>KHOCTEU U MPSIMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumeHeHnne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a/1a4dax.

BekTopsl

Bektopsl Ha mockoctu. CIlI0)KEHHME W BBIUMTAHWE BEKTOPOB — IpaBuUia
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha uncio. KoopauHaTsl
BekTOpa. CIIOKEHHE U BBIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpAa Ha YHUCIO B
KoopauHatax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[Tonsitue o Gasuce (Ha MmiIOcKocTH). Pa3noxeHuss BEKTOpPOB Mo 0Oa3ucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, T'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JIEKApTOBBIX KOOpAWHATAX. JIUCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHoe TpoM3BEICHUE U mpoenupoBaHue. [IpuMeHeHue CKalIspHOTO
MPOU3BEACHUSI BEKTOPOB I HAXOXKIEHHMS [JUJIMH W yriaoB. PemeHue
r€OMETPUYECKUX 3a/1a4 C MIOMOUIBIO CKAJIIPHOTO IMPOU3BEAECHUS.

JIJIMHA OKPY/KHOCTH M ILIOIIAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKHM. JJTMHA OKpyKHOCTH. ['panycHas u paguanHas
Mepa yrIJjia, BBIUMCICHHE MJIMH Nyr OKpyxkHocteu. [lmomane kpyra, cekropa,



cermenTa. Mctopuueckue cBeieHUs: 00 U3MEPEHUH AJIMHBI OKPY>KHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

[entpanbHas cummerpusi. LlenTpanbHo-cumMmMmeTpuunbie Qurypsl. [ToBopor.
OceBast cummeTpusi. OUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN IEPEHOC.

[lonarne nBWXEHUA W ero cBoicTBa. PaBeHcTBO ¢uryp. IlposBnenus
CUMMETPUH B TPUPOAE, >KUBOMMUCH, CKYJIBNTYpE, apxurekrype. Kommosuiumum
JNBUKeHUH (mpocteimue npuMepsl). [[puMeHeHrne B reoMeTpUYecKHX 3a/1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOTPaMMbl [0 MAaTEMATHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakKJIaHWHA U peaIu3alluU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUMU, MPOUEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C TMPAKTUYECKUM NPUMEHEHHEM JIOCTUKEHHUM HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TPy1I0BOIr0 BOCTIUTAHUS

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
o0pa30BaHUs HA MPOTSHKEHMHM BCEM JKMU3HM [JIsl YCHEIIHOM NpodeccHOHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ICTETUYECKOMY  BOCIPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXICHHUN, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIUEd B JIESITEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS IIUBHIIA3ALINU,
OBJIQJICHUEM SI3IKOM MATEMaTUKW M MATEMATHUYECKOW KYJIbTYPOW KAaK CPEICTBOM
MTO3HAHUS MUpPA, OBJIAJECHUEM HABBIKAMH HCCIIEI0BATENBCKON JEATEIBHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATHUYECKHWE 3HAHUS B HHTEpPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHAbIXa, PETyJsIpHAs (Qu3nIecKas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrH4€CKOr0o BOCIIUTAHUS

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs1 peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUCCKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTHX IO/, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAaHUM, (HOPMYJIHPOBATH HJICH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPUIUTH COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAaHUPOBATh
CBOC pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
NMPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHs MpOTpaMMBbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOwero oopazoBanus y oodyyaronierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTarhl, XapaKTepU3yIoInecs OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
JNEHCTBUSIMU M YHUBEPCATbHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI iJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONECHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;



pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpsSMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMAaTUYECKHUX
(bakToB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayd  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEIIEHUs, BEIOUPATh HanboJee MOIXOIAIIUN C YYETOM CaMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckme 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MpoOIIEeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOe, (OpMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHECHHE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OSKCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCUMOCTEN 00BEKTOB MEX1Y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOJBI MO PE3YJIbTaTaM
MPOBENEHHOTO  HAONIONCHMS,  HUCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCThH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOLICHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIlECCa, a TaKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBEIOWPATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETHPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpaTh (QopMy mpencTaBieHuss HWHOOpPMAIMM W WIUIIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS MO XOJy peUIeHus 3a/1ayd,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAae€MOIl TEMBlI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOMCK
pelIeHHUs, COINOCTABIATh CBOM CYXKICHUS C CYXKICHUAMM JPYIMX YYaCTHUKOB
yasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(opMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

NPEACTABIIATh PE3YJbTAThl PELICHMS 3a/1ayy, SKCIIEPUMEHTa, UCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayUTOPUN;



MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOU
paboThl TpU pelICHHH Y4YeOHBIX MaTEeMAaTHYeCKHUX 3a/ad, MPHUHUMATH IIeNb
COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOH paboOTHI,
pacripenensaTh BUIBl palboT, JTOroBapUBaThCs, 0OCYXIATh MPOIECC U PE3yNbTar
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJICH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIC MITYPMbD» W UHBIC); BBIITOJHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA4eCTBO pe3yJbTaTa H
KaueCTBO CBOETO BKJIAJa B OOIIHI Pe3yJbTaT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICUCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBUSA
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JIJIsl PEIICHUS B >KM3HEHHBIX M y4EOHBIX CHTyalHUsX,
OPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHITHS PEIICHUN (MHAUBUAYAJIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM pEUICHMs 3aJaud (WU ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJIAJETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pElIeHUs] MaTEMaTUYECKOM 3aJjauk, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPHU PEUICHUU 33J1auyH,
BHOCUTh KOPPEKTHUBbI B JI€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBHE pPE3yJIbTaTa AEATEIBHOCTH MOCTABIECHHON LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BbIpaXXaTh 3MOLMU MpPH H3yUYEHUH MaTEMaTHYECKHX OOBEKTOB U (DAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHHS 3a1a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4yeHus B 7 Kiaacce 00y4aromuics MOJIyYUT CIEYIOIINE TPEIMETHBIE
pE3yJIbTaTHI:

Pacrno3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (Urypbl, ONpPEneisTh HUX
B3aMMHOE pPacCIOJIOKEHUE, H300paxaTb TIEOMETpUYECKHe (UTypbI, BBINOIHATH
YepTEXKHU 10 YCIOBHUIO 3a/1aul. VI3MepsATh TMHENHbIE U YIIIOBbIE BEIMYUHBIL. Pemarth
3aJ]auM Ha BbIUMCJIEHUE JUIMH OTPE3KOB U BEJIUYMH YIJIOB.

Jlenatb NPUKUAKY U OLUEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peaslbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznnyarh pasmepbl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpoHTh UEPTEXKH K TEOMETPUUECKUM 33]1a4aM.



[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB P PEILICHUH 3a]1ay.

[IpoBOANTH JTOTUYECKUE PACCYKICHUS C UCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TpPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUH F'€OMETPUYECKHUX 3a]aY.

Onpenensats napauieabHOCTh MPSAMBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT
c HUMH cekyuias. OnpenensaTh NapauieIbHOCTh MPSAMBIX C IIOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS U HAXOAUTh YMCIOBbIE U OYKBEHHBIE 3HAYECHHUS YTJIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUECHUU JABYX
[apajuleNIbHBIX MPSAMBIX CEKyller. Pemars npakTuyeckue 3a1adynd Ha HaXO0XICHUE
YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIila U CEpPEIUHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE
MmecTa Touek. [Tonb30BaTbes noHsTHEM TeomeTpudeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKIACHUN U IIPU PELICHUH 3a1a4.

@OopMyIMpPOBATh OMNpPEAECIEHU OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPHU PEIICHUU 33/1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxXoJuTh €€ HeHTp. Jloka3bIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEIWHHBIE
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Bianers noHATHEM KacaTelbHOW K OKPYXKHOCTH, IIOJIB30BATHCA TEOPEMOM O
IIEPIICHIUKYJIIPHOCTA KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJTHOW TOYKH, U IPUMEHSTH 3TO B PEILIEHUU T€OMETPUUECKHUX 3a1a4.

Jloka3piBaTb M IPUMEHATH IPOCTEHINNE T'E€OMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MOMOILIBIO LIUPKYJIS U
JINHEUKH.

K koHi1y oOyudenus B 8 kiacce o0ydaromuiics MOJyYUT CIETYIONIUE MPEIMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAThCS MX CBOMCTBAMM MPH PELICHUH F€OMETPUYECKHX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKa, T0Ka3bIBaTh
UX ¥ YBEPEHHO NPUMEHATH NPU PEIIEHUH T€OMETPUUYECKUX 3a7a4.

Hcrnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUST MEANAH TPEYTOJIbHUKA (LIEHTpa
Macc) B PELLICHNH 3a/1ay.



BnaneTts noHsTHEeM cpenHel THHUY TPEYTOIbHUKA U TPATICIINH, TIPUMEHSITh UX
CBOICTBA MPH pELICHUU TeOMeTpUYeCcKUX 3a1ad. Mcnons3oBath Teopemy Daneca u
TEOpEMY O TPOMOPIHMOHATIBHBIX OTpe3KaxX, NPUMEHSATh WX JJs PeleHUs
MPaKTUYECKUX 3a]1a4.

Pacrio3naBaTh UEHTpaATbHO-CUMMETPUYHBIE (DUTYpBl W HCIOJB30BATh HX
CBOICTBA IIPU PEIICHUU 3a/a4.

Brnanerp moHATHAMH TOA00MS TPEYroiabHUKOB, Kod(duimeHta moaolus,
COOTBETCTBEHHBIX JJIEMEHTOB MOJAOOHBIX TPEYTOJIHHUKOB. FIMETh TIpeICTaBICHHE O
npeodpazoBannu monodus U o moAoOHbIX ¢urypax. Ilomp3oBaThcs mpHU3HAKaMU
Mo00MsT TPEYTrONHbHUKOB TIPHU PEIICHUHA TEOMETPUYECKUX 3amad. JlokaspiBaTh U
MIPUMEHSTH OTHOIICHUS TIPOITOPIIMOHATLHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumeHsATh To100Me B IPAKTUICCKUX 3aavax.

BeiBomuTh W HMCHOJIB30BAaTh MpocTediue (QopMyabl ISl IUIOIIAAU
TPEYroJIbHHUKA, TapajljiesiorpaMma, poMOa U Tpanenu. Beraucnsate (pa3aunaHbIMU
croco0amMu) IUIOMIAh TPEYTroJdbHUKA ¢ IUIOMAQAM MHOTOYTOJBHBIX (UTYD
(MonB3ysACh, TNIe HEOOXOAUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE ILIOIIAJeH
NMOMOOHBIX (PUTYp M TMPUMEHSATH MPU penieHuu 3anad. [[puMeHsATh mogydeHHbIE
YMEHUS B MPAKTUUECKUX 3a/1ayax.

[Tonb3oBaTecss Teopemoirt [ludaropa npns pemieHUs TEOMETPUYECKUX U
npakTudeckux 3agad. CTpOUTh MaTEMaTUYECKYIO MOJIEIh B MPAKTUUECKHX 3a]ja4ax,
CaMOCTOSTEIILHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JTHHBI.

BrnaneTs mMOHATHEM BIHCAHHOTO W ICHTPAIBLHOTO VIJA, yria MEXIy
KacaTeIbHOM M XOPAOW, ONMCAaHHOW W BIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YETBIPEXYTOJIbHUKA, IIPUMEHSITh MX CBOMCTBA MPHU PEIICHUH 3a/1a4.

[IpuMeHSATh TOJNIyYeHHBIC 3HAHHWS Ha MPAKTHKE — CTPOUTh MaTEeMaTHYCCKUE
MOJIEINN VIS 3a/1a4 PeabHON JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUH (TMOJB3YSACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xoniry 00y4denus B 9 kiiacce o0ydaromuiics MOTYyYUT CISAYIONINE TPEAMETHBIC
PE3YNbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIIBIO  PA3JIMYHBIE D3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYTrONbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
W YTJIBI JUTSI HeTAaOJTUIHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyslaMu MPUBEACHUS ¥ OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKIECTBOM JIJII HAXOXKJICHHSI COOTHOIICHHH MEXAY TPUTOHOMETPUICCKUMU
BEJTMYMHAMM.

Jloka3blBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, MPUMEHATb MX IS
HAXOXKJEHUSl PA3IUYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IpPU PEIICHUHM TEOMETPUYECKHUX 3aaad. [IpuMeHsTh TONy4eHHBbIC 3HAHUS TPHU
pEIICHUH MPAKTUYEeCKUX 3a/1a4.

[IpuMeHSATh TPUTOHOMETPHIO B 33J]a4aX HA HAXOXKJIEHWE TIJIOIA !, BEIBOJAUTH
W BJIAJIETh TPUTOHOMETPUYECKUMU (HOpMyIaMHu JUIsl TIOMIATU TPEYTOJIbHUKA,



napajuiesorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U TPUMEHATh Gpopmyny ['epona u
(bopMyiTy JUIsl IUTOIAAH BBITYKJIOIO YETHIPEXYTOJIBHUKA.

MMeTp npeacTaBieHne 0 TOMOTETHH, IPUMEHATD B IPAKTUYECKUX CUTYaLUSX.

Hcnonb3oBatk TeopeMbl UeBbl 1 MeHenast py peleHny 3a1ad.

Hcrmonb30BaTh TEOPEMBI O BIHMCAHHBIX YIJIAX, yridax MeEXIy XOpAaMmH
(CeKyLIMMM) U yTiie MEXKIY KacaTeabHON U XOP0H NMPU pEUIEHUH F€OMETPUUECKUX
3ama4. Jloka3plBaTh M IPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IIPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaAPAaTe KaCaTEIbHOMU.

Brnanete MoHATHEM KOOpPAMHAT HAa IUIOCKOCTH, padoTaTh C YpaBHEHHEM
OpsiMOM  Ha TUIOCKOCTH. Bragerb MOHATHSAMHM YIJIOBOTO KO3(PUIMEHTa U
CBOOOJHOTO 4YJI€HAa, MOHUMATh MX T€OMETPUYECKUU CMBICI M CBS3b YIJOBOIO
ko3 duieHTa ¢ Bo3pacTaHuEM U YObIBAHUEM JIMHEWHON (PYHKIIUU. Y METh peliaTh
METOAOM  KOOpIMHAT  3aJayd, CBS3aHHbIE C  [APAUICIBHOCTBIO U
IIEPIICHIUKYJIAPHOCTBIO IPSAMBIX, IIEPECEYECHUEM IPSMBIX, HAXOXKICHUEM TOUYEK
[IEPECEUCHHUS.

BbIBOIUT M BIAJETh YpPAaBHEHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeTOH
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEYCHUM OKPYKHOCTEHM M HpsMbIX. Bianers
dopMynaMu paccTOSSHUS OT TOYKHM JO MPSMOM, IUIOUIa[M MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTUpPOBaHHOM Momaau. lloap3oBaThCs
METOZO0M KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €r'0 IIPU PEIICHUHU T€OMETPUYECKUX
W TPaKTUYECKUX 3a1ad. [IpuMeHsATp METOA KOOpIMHAT B  IPAKTUKO-
OPHUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7a4ax.

Brnanerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIJIO, BIAJAETh IPAaBUJIAMU TPEYTOJbHHUKA W IApajjIenorpaMma.
Bianerp nmpakTUYECKUMU HWHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOPAMHATAX.

Nmets npencrasieHue o 0as3uce (Ha mIOCKOCTH). PackiagpiBaTh BEKTOPHI O
O0asucy. PackimagpiBaTh BEKTOpPHl CHJI € TOMOINBIO MPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUM. IIpuMEHATh IOIMy4YeHHbIE 3HAaHHUS B
OpOoCTEHINX PU3NYECKUX 3a1adax.

Bianerp NOHATHEM CKaJIsPHOTO IPOM3BENECHUSA BEKTOPOB, IOHMMATh €ro
reOMETPUYECKUM CMBICI U YBEPEHHO IT0JIb30BATHCS €TI0 BEIPAKEHUEM B IEKaPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTH CKAISIPHOTO TIPOU3BEACHUS U €r0 CBS3b C
npoerupoBaHueM. [IpUMEHSATp CKalipHOE MPOU3BEICHHE BEKTOPOB IS
HAaXOXJICHUS [JWH W YIJOB. Pemiarb reoMeTpudecKkue 3aJadyd C IOMOIIBIO
CKAJIIPHOTO npou3BeneHus. Vcrnonp30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anreOpandeckux U GU3NYECKUX 3a1ayax.

Biagets NMOHATHAMM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH U PAaJUaHHOM MEPHI yIJIa, BBIYUCIIATH IUIOMAAb KPyTra U
ero yacted. [lonumare cmbicn yucna m. IIpuMeHATH MOTydEeHHBIE YyMEHHs IpU
pelIeHnH TPaKTUYECKUX 3a7ad. 3HATh HCTOPHUYECKHE CBEICHHS 00 HM3MEpEeHUU
JUTMHBI OKPYKHOCTH U ILTOIIAAU KPYTa.



Nmetps mpencraBieHue o MpeoOpa3oBaHWM TUIOCKOCTH, O JBIDKEHUSX.
Haxonuth ocu, UEHTpPhl CUMMETpUH (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIMX MpeoOpazoBanuidl. [IpuMeHATh ABMKEHUS TIOCKOCTU
P pPEUICHUU T€OMETPUUECKUX 3a1au.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJINIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YACh, IJe
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 28 1 bubmmorexa LIOK
p P ' https://m.edso0o.ru/78c146c4
N3mepenne reoMeTpuIecKuX BETHIHH
bubmuorexa [JOK
2 TpeyromsHuKH 19 ! https://m.edso0.ru/78c146¢4
3 [TapamnensHocTh. CymMMa yriioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMOYTOJIBHBIC TPEYTOJILHUKN 7 bubmorexa [JOK
PAMOYT peyT https://m.edso0.ru/78c146¢4
bu6mmoreka [JOK
5 r 5 1
COMCTPHICCKHC HEpABCHCTRA https://m.edsoo.ru/78c146¢4
OxpyxxHocThb. ['eomeTpuyeckue mecra
6 Touek. [locTpoeHus ¢ TOMOIIBIO HUPKYJIS 18 1 bubmorexa [JOK
" p HIbIO HHPKY https://m.edso00.ru/78c146¢c4
U JTUHEHUKU
7 [ToBTOpenue, 06001IEHNE, 10 1 bubmuoreka [JOK
CHCTeMaTHU3allus 3HaHUN https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPOI'PAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! Herbipexyronpiiii 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 Yruibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 10 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/a5ch98eb
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6numoreka [IOK
! Peruerue TpeyroapHuios 22 . https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 Tonobue TpeyrompiiKos 12 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Merox koopausar 10 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Berxcropet 20 1 https://m.eds00.ru/dddde230
bubnunoreka LIOK
S Jlunta OKPYKHOCTH | IIOMaH KPYra 16 1 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
6 JBHDKCHHS TI710CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 12 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 102 6

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIIACC

Kon

NMpPOBepPsieMOro

pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

Pacnio3HaBaTh H3ydeHHBIE TIE€OMETpUYECKHE (QUIYpBl, ONPENENATh HX
B3aMMHOE PACIOJIOXKEHHE, H300paXaTb T€OMETPHUECKUE (PUTYPHI,
BBINOJIHATH YEPTEKU IO YCIOBHIO 3a7auul. MI3MepsATh JIMHEHHbIE U YTITIOBbIE
BeIMUYMHBL. Pemarh 3a71auyu Ha BBIYMCICHUE JUIMH OTPE3KOB M BEJIMYMH

yTJI0B

6.2

Jenatb rpyOyr0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEIMYUH HPEAMETOB B
peaIbHOM XKU3HU, pa3MEpOB MPUPOAHBIX O0BEKTOB. Paznuuare pazmepsl
9THX 0OBEKTOB 10 MOPSJIKY BETHUUHBI

6.3

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/iadam

6.4

ITonp30BaThCs IIpu3HaKkaM paBCHCTBAa TPCYIrOJIbLHUKOB, HCIIOJb30BATH
IIPpU3HAKKU H CBOMCTBa paBHO6CI[peHHBIX TPEYIrOJIbHUKOB IIpU PCHICHUU
3aaa4d

6.5

HpOBO)II/ITI) JJOTHYCCKHUEC pPacCyXaCHUA C HUCITIOJIB30BaHHUEM
TCOMECTPHUICCKUX TCOPEM

6.6

ITonp30BaThCs NMpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJIbHOIO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUYECKHUX 33724

6.7

OnpenensaTh NapalieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. Onpenensats NapalieIbHOCTh MHPSAMBIX C
IIOMOII[BI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOW HPAMOM O TOYeK
JIPYrou npssMou

6.8

Pemate 3agaun Ha KjaeT4aTOM 6YM3.1"C

6.9

[IpoBOANTH BBIYUCICHUS U HAXOJIUTh YHCIOBBIC U OyKBEHHBIC 3HAUCHUS
VIJIOB B TE€OMETPUYECKUX 3a/layax C HCMOJb30BAHHEM CYMMBI YIJIOB
TPEYrOJIbHUKOB U MHOTOYT'OJILHUKOB, CBOMCTB YTJIOB, 0OpPa30BaHHBIX MPHU
MEePEeCeUYCHNH JBYX TMapajuleNibHbIX MPSMBIX  CeKymenl. Pemarts
MPAKTUYECKUE 33/1a4M HA HAXOXKJCHHUE YIJIOB

6.10

Biamers moHsATHEM I€OMETPUYECKOrO MECTa TOYEK. YMEThb OIpPEIEIAThH
OHMCCEeKTpUCY yIia U CEpPEelIMHHBIN MNEepPHeHIuKyIsIp K OTpe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

DopMynMpOBATH OMPEAEICHUS OKPYKHOCTH U KPyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, IOJIb30BATBCA HMX CBOWCTBAMU. YMETh IPUMEHATH O3THU
CBOMCTBA IIpU PEILICHUHU 3a1a4

6.12

Bragets noHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh e€ 1eHtp. llonap3oBaThecs (hakTamMu O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYroJIbHUKA NEPECEKAOTCs] B OAHOM TOYKE, M O TOM, 4YTO




CEepEIMHHbBIEC IEPIICHIUKYJISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA
B OJTHOU TOYKE

Bnagets nonsTHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BaThCSl TEOPEMOM

6.13 0 MEPIEeHIUKYIAPHOCTH KacaTeJIbHON U pajauyca, MPOBEAEHHOTO K TOUKE
KacaHus
6.14 [Tonp30BaThCcst  MPOCTEMIIMMH ~ T€OMETPUUYECKUMU  HEPABEHCTBAMHU,
' MOHUMATb UX MPAKTUYECKUN CMBICI
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUSI C TIOMOIIBIO ITUPKYIIS
' ¥ JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepPSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 [eomerpust
6.1 Pacnio3snaBate OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, HMX JJIEMEHTHI,
' M0JIb30BATHCS UX CBOMCTBAMU MPHU PEIICHUN T'€OMETPUUECKHX 3a]a4
6.2 [TpuMeHsTh CBOMCTBA TOUKH MEpeceUeHUs MeIaH TPEYrojibHuKa (LIeHTpa
' Macc) B pELIEHHH 3a1a4
Brnamers moHSATHEM CpelNHEW JIMHUM TPEYrOJbHHKA U  TPaIleluH,
6.3 NPUMEHSTh WX CBOWCTBA TMpPHU pEIIeHHMH TeOMETPUUYECKUX 3ajad.
' [Tons3oBatbcst Teopemoit Daseca M TEOpPEeMON O NPONOPLHUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX JUIS PelIeHUs MPAKTHUECKUX 3aa4
6.4 [IpumensTh  TpU3HAKW  TOA00MS  TPEYroJbHUKOB B  PEIICHUU
' reOMETPUYECKHX 3312
[Tonws3oBatbest Teopemoirt [ludaropa st pemieHuss TEOMETPUUYECKUX U
65 MpakTHYecKux 3a1a4. CTPOUTh MaTEMATHUECKYIO MOJIENb B TIPAKTHUECKUX
' 3a/1a4ax, CaMOCTOSITENIbHO JIeNIaTh YepTEX U HaXOAUTh COOTBETCTBYIOLINE
JUTHHBI
Brnagerp mnoHsTHSAMH CHHYCa, KOCHHyCa M TaHT€HCa OCTpPOTO yria
6.6 MPSIMOYTOJIBHOTO TpEeyroilbHUKa. [107Ih30BaTHCS ATUMH TOHSITUSIMH IS
pEIICHUS TPAKTUYECKUX 3a71a4
Beruncsate  (paznuyHbIME - crioco0aMM) TUTOMIAAL TPEYroJbHUKA U
6.7 IUIOMIAIM  MHOTOYTOJIbHBIX  ¢uryp (monp3ysich, TI€ HEOOXOAUMO,
KaJIbKyIATOpOM). [IpuMeHATh mMOJdydeHHbIE YMEHHS B MPaKTUYECKHX
3a/1agax
Brnagerp mOHATHSMU BIHMCAHHOTO W IIEHTPAIBLHOTO YIJa, MCHOIB30BaTh
6.8 TEOPEMBI O BIUCAHHBIX YTJIaxX, YIJIax MEXAy XOopJaMu (CEKYIIMMH) U yTiie
MEXIY KacaTeJIbHOW U XOPJOM MPHU PEIICHUH T€OMETPUUECKUX 3a7a4
6.9 Brnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH
' CBOICTBa OMMCAHHOTO YETHIPEXYTOJbHUKA NP PEIICHUH 3a]a4
[TpuMeHsTh noTy4yeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
6.10 MOJENU ISl 3a/lad peaibHOW >KU3HU M MPOBOJUTH COOTBETCTBYIOIIUE

BBIYHCIICHUS C IPUMEHEHUEM MTOJJOOUSN TPUTOHOMETPHUH (IIOIB3YSCh, I1Ie
HE00X0/IMMO, KAJIbKYJISATOPOM)




9 KIIACC

Kon

NpoBepsieMoro

pe3yjabTara

HpOBepﬂeMble NPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

6

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKLIUU OCTPHIX YITIOB, HAaXOAWUTh C HX
IOMOILBIO  PA3JIMYHBIE IEMEHTHl IPSMOYTOJIBHOTO  TPEYroJbHUKA
(«peleHne NPSMOYIOJIbHBIX TPEYroJbHUKOBY). Haxoauts (¢ momolpto
KaJIbKYJISITOPA) JUIMHBI U YTJIBI JUI HETaOJIMYHbBIX 3HAYEHU I

6.2

ITonp30BaThCs Q)OpMYHaMI/I IMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXKACCTBOM JId HAXOXKIACHUA COOTHOIICHUM
MCKAY TPUTOHOMCTPUYICCKUMU BCIMYNHAMU

6.3

Hcnonbs3oBaTb TEOPEMBI CHHYCOB U KOCHHYCOB Ul HaXOXICHUSA
Pa3IUYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PELICHUE TPEYroJbHUKOBY),
IIPUMEHSATDH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnanerp TOHATHSMU TpeoOpa3oBaHUsl IMOAOOUsS, COOTBETCTBEHHBIX
2JIEeMEHTOB TOJ00HBIX (uryp. I[loip30BaThCsS CBOWCTBAMH TONOOUS
NPOU3BOJILHBIX (DUTYpP, YMETh BBIUUCIATH JUIMHBI U HAXOIUTh YIJIBI Y
nonoOHbIX Quryp. IlpuMEHATH CBOWCTBA TOMOOHMS B TPAKTHUECKUX
3a/1a4ax. YMeTb MPUBOIUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKpYKaIOILIEM
MUPE

6.5

[lonb3oBaTbcst TeOopeMaMH O MPOU3BEACHUU OTPE3KOB XOpA, O
IIPOU3BE/IEHNHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJbHON

6.6

[Tonb3oBaTbCst BEKTOpaMu, MOHUMATh UX T€OMETPUUECKUM U (pu3nuecKuit
CMBICJI, IPUMEHSTh UX B PEILIEHUH F€OMETPUUECKUX U (PU3MUYECKHX 3ajay.
[IpuMeHATH CKansIpHOE MPOU3BENCHUE BEKTOPOB /Il HAXO0KICHHUS UIUH U
YIJI0B

6.7

ITons3oBaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTHU, NMPUMCHATH €ro B
PECIICHNUU T'COMCTPUYCCKUX U MMPAKTUICCKUX 3a1a4

6.8

BianeTs NOHATHSIMY TPaBUIIBHOTO MHOTOYTOJIbHUKA, JNINHBI OKPY>KHOCTH,
JUIMHBI YTH OKPYKHOCTM M PAJMAaHHOM MEphl YyIVla, YMETb BBIUUCIATH
IIomaaes Kpyra M ero 4vacrteil. [IpuMeHATH MONy4YeHHBIE yMEHUS B
IIPAKTUYECKUX 3a/1a4ax

6.9

Haxoaute ocu miaM LEHTPHl CUMMETPUHU (GUTYp, TPUMEHSTH JIBUKECHUS
IJIOCKOCTH B IPOCTENIINX CITydasx

6.10

[TpuMeHSTH IOTy4YeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH MAaTEMaTHIECKHE
MOJeNU s 33734 peaibHOM KHU3HM U TPOBOJUTH COOTBETCTBYIOIIME
BBIYUCIICHHSI C TIPUMEHEHHUEM TIOJIO0HSI M TPUTOHOMETPUIECKUX (QYHKIIAH
(T10JIB3YSICh, TJIe HEOOXOJMMO, KAJIbKYJISTOPOM)




IHPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
U CTATUCTUKA» HA YIJTYBJEHHOM YPOBHE B 7-9 KJIACCAX
MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTAaTUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK ¢ TOYKU 3PCHHSI PAKTHICCKUX MPUIIOKCHHH, TaK U
UX poJIM B 0Opa30BaHUM, HEOOXOJUMOM Ka)XJOMy 4deloBeKy. Bospacraer umcio
npodeccuii, npu oBJIaJIEHUU KOTOPLIMU TpeOyeTcs Xopolas 6a3oBasi MOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEITHOW npodhecCHOHANIbHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHbIX. /{7151 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUAX HEIOCTATKA UITU
M30bITKAa WHQpOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOpOomio chHOpMHUPOBAHHOE
BEPOATHOCTHOE M CTATHUCTUYECKOE MBIIUICHHE. VIMEHHO MMO3TOMY BO3HHUKIIA
HE00X0MMOCTh (hOPMUPOBATH Yy OOydaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb,
BKJTFOYAIONIYI0 B ce0s yMEHHWE BOCIPUHUMATh W KPUTHYCCKH aHAIM3UPOBATH
nH(OPMAITUIO, TIPEICTABICHHYIO B PA3IMYHBIX (popMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHUX pEalbHBIX TMPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOAUTH
MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHamu3a 1
MPEACTABIICHUS JTAHHBIX W3 Pa3W4HBIX cdep KU3HU OOIIeCTBA M TOCyJIapcTBa
npuoOIaeT oO0ydaImmxcsa K OOIIECTBEHHBIM UHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHU3aluM Tepebopa u mojacuéra 4dmcia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00O0TalllaloTCsl MPEACTaBiIeHUsT OOyYaroUIMXcsi O COBPEMEHHOMU
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHUs, (OpPMHUPYETCs MOHUMaHHUE POIU
CTAaTUCTUKN KaK HCTOYHHKA COITMATIBLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH IEJISIMH B CTPYKTYpeE IMPOTPpaMMBI y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUs Ha yTIyOJIEHHOM
YPOBHE  BBIIENEHBI  CIEAYIONME  COACPKATEIbHO-METOIUYECKUE  JINHUU:
«IIpencraBneHue JaHHBIX © OMHCATENbHAs CTaTUCTHKa», «BeposiTHOCTHY,
«OneMeHTsl KOMOWHATOpHUKNY», «BBenenue B Teopuro rpadosy», «MHOKECTBaY,
«Jlorukay.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM 7151 JOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(DOPMAITUEH: OT YTCHHUS
U MHTEpHpeTauud WH(pOopManuu, IpeICTaBIeHHON B Ta0IMIlax, Ha AUarpaMmMmax M
rpadukax, 10 cOopa, MPEACTAaBICHUS W aHAJIU3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPeIHUX U paccenBaHusa. Pabortasi ¢ naHHbIMU,
oOydJaroniyecss y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH JAHHBIE, BBIJBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE TUMOTE3bl, Pa3MBILUISATh HaJ



dakTopamMu, BBI3BIBAIOIIMMH W3MEHUMBOCTb, W OIEHWBATh WX BIHMSHUE Ha
paccMaTpruBaeMbIe BETMIHHBI M POIIECCHI.

WHTYUTUBHOE TIPEJCTaBICHUE O CIy4yailHOW HM3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TCHJCHIMHA CTAaHOBUTCS MOTHUBHPYIOIICH OCHOBOHM st
U3YYCHUS TEOPHH BEpOSTHOCTEH. bosblioe 3HAaYCHHE HMMEIOT TPAKTHYCCKHE
3aJ]aHusl, B YACTHOCTH OIIBITHI C KIIACCHYSCKUMHU BEPOSTHOCTHBIMH MOJICIISIMHU.

[TonsiTHE BEPOSITHOCTH BBOJUTCSA KaK Mepa MPaBIONOI00Hs CIIy4aitHOTO
coopitus. Ilpm wu3ydeHun y4eOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
MIPOCTEUIITUMHU METOaMH BBIYUCIICHHS BEPOSITHOCTEH B CITy4alHBIX SKCTIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBUTh M pelIaTh Ooyiee CIOXKHBIE 3amaud. B yueOHBINH Kypc
BXOJST HAYaJbHBIC TPEACTABICHHUS O CIyJalHBIX BEIMYMHAX W HMX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKECTBAMU M OCHOBHBIMHU OIEpaIMsiMU HaJl MHOXKECTBAMH, PaCCMATPUBAIOTCS
pUMEPDI TPUMEHEHUs rpad)OB U DJIEMEHTOB TEOPUHM MHOKECTB JIJIsl pEIICHUS 3a/1a4,
a TaK>Ke MUCI0JIb30BaHUA B IPYTUX MATEMAaTHYECKUX Kypcax U yueOHBIX ITpeaMeTax.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gac B Heemr0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BUAE TaOMuIl, AuarpamMm. 3aroJHEHUE TaOJHIL,
YTEHHE U TIOCTPOEHHUE CTOIOUKOBBIX (CTOJIOUYATHIX) M KPYTOBBIX Auarpamm. Utenue
rpauKOB peaabHBIX MpoIieccoB. M3peuenne napopmMaluy u3 guarpaMm 1 TaOJIUII,
UCIOJIb30BaHUE U MHTEPIPETAINS TaHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apuMeTHdyeckoe, MeauaHa, pa3Mmax,
HaumOOJIblIIeE W HaWMEHbIlIee 3HAYCHMs, KBAPTUIM, CpEIHEE TapMOHUYECKOE,
CpeHee rapMOHUYECKOE YHCIOBBIX TaHHBIX.

[Tpumepsl cimyyallHOM M3MEHUYMBOCTH NIPU M3MEPEHHUSX, B MacCCOBOM
IPOU3BOJACTBE, TEHIACHIMH U Ciy4ailHble KoseOaHus, TpYNIHUPOBKA JAHHBIX,
IpEJCTaBICHUE CIy4YyallHOW HW3MEHUYMBOCTH C IIOMOILIBIO JUarpaMM, 4YacTOTbI
3HAYEHUM, CTATUCTUYECKAsl yCTONUYHUBOCTb.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepiuH. [lonstue o cBsa3HbIX rpadax. [Iytu B rpadax. Llenu u nukibl.
O0xox rpada (viinepoB nyTh). [lonsatue 00 opueHTHpOoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIKI0 rpadoB.

YTBepkaeHuss W BbIcKasbiBaHuA. OTpUIlaHWE YTBEPKACHHUS, YCIOBHBIC
YTBEPXKACHUS, OOpaTHBIE W PAaBHOCHIBHBIC YTBEP)KIEHHUS, HEOOXOIUMbBIE U
JIOCTaTOYHBIC YCIOBUS, CBOWCTBA U MpHU3HAKH. [[pOTHBOMONIOKHBIE YTBEPKACHHUS,
JI0Ka3aTeNbCTBA OT MPOTUBHOTO.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHOoe coObITHEe. BeposTHOCTh H
4acToTa CIIy4aifHOTro coObITUS. POJIb MaOBEPOSITHBIX M MTPAKTUUECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIC U B OOIIIECTBE.

8 KVIACC

MHOX€eCTBO M MOAMHOXECTBO. [[puMepbl MHOXKECTB B OKPY’KAIOIIEM MUPE.
[lepeceuenne u oObenuHEHHE MHOXECTB. Jluarpammbl Oinepa. YucnoBbie
MHOecTBa. [I[puMepsl MHOKECTB U3 KypCOB anreOpsl 1 reomeTpuu. [lepeuncnenue
AJIEMEHTOB MHOXECTB C TIOMOIIBI0O OPraHW30BAHHOTO Tiepedopa W TpaBuia
ymMHOXkeHus. DopMya BKIFOUEHUS-UCKITIOUEHUS.

DneMeHTapHble CcOObITHUS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITBHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiydaliHbIN BHIOOD.

N3mepenne pacceMBaHUs YHUCIOBOIO MaccuBa. Jlucmepcus M CTaHAApTHOE
OTKJIOHEHHE 4YHCIoBOro Habopa. CBoiicTBa JUCIEPCUU M CTaHAAPTHOTO
OTKJIOHEHHUA. /narpaMmbl paccemBaHMs JABYX HaOMIOAaeMbIX BelWyuH. JluHehHas
CBSI3b Ha JIMarpaMMe pacCerBaHUS.

HepeBo. JlepeBo cnyuaitHoro »5kcrnepumeHTa. (CBoOWCTBA  J€pEBBLEB:
€IMHCTBEHHOCTH MYTH, CBSI3b MEXKy YHUCIIOM BEPIIMH U gucioM peoep. [lonstue o
IUIOCKUX rpadax. Pemenne 3agad ¢ mOMOIIbIO 1€PEBHEB.



Jlornueckue coro3bl «M» u «JIN». CBA3b MEXIY JIOTHMECKUMHU COKO3aMH U
orepalusiMi HaJl MHOXKeCTBaMu. Vcrionb30BaHue JJOTHYECKUX COIO30B B anreodpe.

CnyvaiiHple  COOBITHUSI KaK  MHOXECTBA  DJIEMEHTAapHBIX  COOBITHH.
[TpoTtuBonoOIOXKHBIE COOBITUSA. Omnepaunu HaJ coObITUAMU. DopMysa CIOKEHUS
BEPOSATHOCTEM.

[IpaBuino YMHOKEHHS BEPOSITHOCTEH. YcnoBHas BEPOSITHOCTb.
IIpencraBnenne Ciay4yallHOTO OKCIEpUMEHTa B BHIE JnepeBa. HesaBucumbie
COOBITHS.

9 KIIACC

Komb6unaropnoe npaBuino ymHoxkeHusi. IlepectaHoBku u ¢axtopuan. Yuciao
codeTaHuil u TpeyroiabHuk Ilackana. CBoiicTBa uncen couerannii. bunom HerotoHa.
Pemenue 3a1a4 ¢ HCNOIB30BAHMEM KOMOMHATOPHUKH.

['eomerpuyeckas BepoATHOCTh. CilydailHbId BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

HcnbiTanus. Ycenex n Heyaada. Cepus UCIIBITAHAN 110 repBoro ycnexa. Cepust
ucneiTaunii bepuymnu. BepodaTtHocT coObITHII B cepud MCHbITaHW bepHyiu.
CrnyyaiiHblii BBIOOpP U3 KOHEYHOI'O MHOKECTBA.

Crny4daiiHas BeJIMUMHA U pacrpeielieHne BeposiTHOCTe!. [IpuMepsl cirydailHbIX
BEJIMUMH. BakHble pacnpenesneHuss — YUCIO NONBITOK B CEPUU MCIIBITAHUN 10
NEPBOIO yCIieXa U YUCIIO YCIIEX0B B CEpUU UCTIBITaHUN bepHyiu (reoMmeTprueckoe
¥ OMHOMMAJIbHOE PaCpEeeIICHNUs).

Maremarndeckoe OXUIAAHHE CIy4YaluHOW BEIUYUHBI. DU3UUYECKUN CMBICI
MaTeMaTHYECKOro OxujaHusd. [IpuMepbl HMCNONB30BAHMS MATEMATHYECKOTO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIy4YallHOM BEIWYWHBL.
CBolicTBa MATEMAaTHYECKOTO OXKUAAHUS U TUCTIEpCUH. MaTeMaTHYeCKOE OKUIaHNE
Y JUCIIEPCUs U3YUYEHHBIX PACIPEACICHUN.

HepaBenctBo YeObiméBa. 3akoH OoibIuMX uucesl. MaremaTuueckue
OCHOBAHMSI U3MEPEHUsI BepOsiTHOCTEH. Polib 1 3HaUeHHE 3aKOHA OOJBIIMX YHUCEN B
HayKe, B IPUPOJE U OOIIECTBE, B TOM YUCJE B COLIMOJIOTHYECKUX O0CIEIOBAHUSIX U
B U3MEPEHHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOTPaMMbl [0 MaTE€MaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIHTAHUS:

MPOSIBJICHWEM HHTEpPeca K TNPOIUIOMY M  HACTOAIIEMY POCCHMCKOU
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTUKEHUU B IPYTUX HayKaxX W MPUKIAAHBIX cepax;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP TpaKIaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX PUHLMIIOB B I€SATEIILHOCTH YYEHOTO;

3) TPy1I0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTHUYECKUX 3ajad
MAaTEMAaTUYECKOW HAIIPAaBIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccruOoHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHON TPACKTOPUU 00Opa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ICTETUYECKOMY  BOCIPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXICHHUN, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoCTEH HAYYHOI'0 MO3HAHUSA:

OpPUEHTALIMEX B JEATEIbHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEYECKOU
JEeSITeILHOCTH, ITANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHUS LIUBUJIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKU MU MAaTEeMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMU UCCII€I0BATEIbCKON NEATEIbHOCTH;

6) pusuueckoro BocnuTaHuA, GOPpMHPOBAHMS KYJHTYPbI 30POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJTY YU

TOTOBHOCTBHIO TMPHUMEHSTh MATEMAaTHUUYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHAbIXa, PETyJsIpHAs (Qu3nIecKas



aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(PIICKCUH, TPU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0TU4€CKOTr0 BOCIIMTAHMS:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs1 peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€PE3 MPAKTUYECKYIO IE€ATEIBHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAaHUM, (HOPMYJIHPOBATH HJICH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOC pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHs MpOTpaMMBbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oopazoBanus y o0yyaroiierocsi OyayT cqpopMUpOBaHbI MeTaNpeIMeTHbIe
pe3yJabTarhl, XapaKTepU3yIoInecs OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEIIbHBIMU  JIEHCTBUSIMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSIMU M YHUBEPCATbHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble jornueckune aeiicTBUs:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONECHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTHUBHBIX YMO3AaKJIFOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;



pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpsSMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMAaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4eCKOW WHIYKIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayd  (CpaBHMBATh HECKOJBKO
BAapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckme 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MpoOIIEeMy,
CaMOCTOSITENTFHO YCTaHABIMBATh MCKOMOE W JaHHOe, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHECHHE;

MPOBOJUTH [0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHy JKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCUMOCTEN 00BEKTOB MEX1Y COOOI;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMS, HCCICAOBAHMS, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCThH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOLICHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIlECCa, a TaKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBEIOWPATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETHPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh (QopMy mpencTaBieHUss UWHGOPMAIMUM W WLTIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, IrarpaMMamMu, HHOU rpauKoi U 1X KOMOUHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS MO XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJEH, HALEICHHBIE HA IIOUCK
pELIEHUs, COIMOCTABIIATh CBOM CYKJIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuue U CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;



NPEACTABIIATh PE3YJbTAaThl PELICHUS 33]1a4M, SKCIIEPUMEHTA, UCCIIEJOBAaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHMMATh U HCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl HpU pEUIEHHH Y4YeOHBIX MaTEeMaTHMYECKHUX 3a/jay, NPUHUMATH IIEJb
COBMECTHOHN JESATENIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUIbl paboT, JIOroBapuUBaThCs, 00CYXKJIaTh MPOLECC U PEe3ysbTar
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIC IITYPMbD» U UHBIE); BBIIIOJHATH CBOIO YaCTh Pa00OTHI M KOOPIUHUPOBATH
CBOM JICHCTBHUS C IPYTMMHU YJIEHAMU KOMaH/bl, OLIEHUBATh KAY€CTBO pE3yJbTaTa U
KAaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT 1Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBIIATH MPOOJIEMBI [IJISl PEIICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTYallUX,
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0AaX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
IPYIIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOHMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3ysbTaTa
pelieHrs MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIUU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysibTaTa JEATEIbHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSCHSITh TPUYUHBI IOCTYXKCHUS W HEJOCTHKCHUSI 11ETH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMHM TIPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OLIEHKY PEILICHHS 3a/1auu.

INPEAMETHBIE PE3YJIBTATBI

K konity o6yuyenus B 7 kjaacce o0y4yaronmics NOIYYHUT CIETYIONINE TPeIMETHbIC
pe3yIbTaThI:

YuraTh MHPOpPMALMIO, NPEACTABICHHYIO B Ta0nMLaxX, Ha JuarpaMmax,
NPECTaBISITh JaHHbIE B BUAE TaOJUIl, CTPOUTH CTOJOMKOBBIE (CTOJIOYATHIE) U
KpPYroBbI€ AHArpaMMbl IO MACCUBaM 3HAYCHU.

OnucelBaTh M  HMHTEPHPETUPOBATH  pEANbHbIE  YHCIOBBIE  JaHHbBIC,
Ipe/ICTaBICHHbIE B TA0IMIIAX, HAa JUarpaMmax, rpadukax.



Hcnonb30BaTh 11 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKH:
cpenHee apupMeTHUecKoe, MeAuaHa, HauOoJipllee MW HAUMEHbIIEe 3HAYCHU,
pa3max, KBapTHJIN.

VMeTp mnpeAcTaBlIeHUE O JIOTMYECKUX YTBEPKIACHUSAX WM BBICKA3bIBAaHUSX,
YMETb CTPOUTH OTPULIAHUS, POPMYIHPOBATH YCIOBHBIE YTBEPKACHUS IPU PELICHUN
3aJ1a4, B TOM YHCJIE U3 IPYTUX Y4€OHBIX KypCOB, UMETh IPEJCTABICHUE O TEOpEMax-
CBOMCTBAX M T€OpeMax-NpU3HAKaX, O HEOOXOIUMBIX U JIOCTATOYHBIX YCIOBUSX, O
METO/I€ T0Ka3aTeIbCTBAa OT IPOTUBHOTO.

NmMers mnpeAcTaBieHHE O CIy4aMHOM MW3MEHYMBOCTH HA INpUMEpax
pe3ynbTaTOB HM3MEPEHUU, IeH, (QU3NYECKUX BEIUYHMH, AHTPOMOMETPUUYECKHUX
JAHHBIX, UMETh MIPEICTABIEHUE O CTATUCTUYECKOW YCTOMYNBOCTH.

Hcnonb30oBaTh 11 ONUCAHUS JITAHHBIX YacTOThl 3HAYEHUM, IPyNIUPOBAThH
JAHHBIE, CTPOUTH TUCTOTPAMMBI I'PYNIUPOBAHHBIX JTAHHBIX.

Hcnonp3oBath rpadsl 171 pelieHns 3a7a4, UMETh PEJCTaBICHUE O TEPMUHAX
TeOopuu rpadoB: BepiInHa, pedpo, LeMb, UK, IYTh B rpade, UMETh IPeICTaBICHHE
00 06xoe rpada u 00 OpUEHTUPOBAHHBIX Tpadax.

K koHI1ly 00yuyeHus B 8 kiacce 00y4aromuics MOJIyduT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

OnepupoBath MOHATUSIMHA MHOXECTBA, TOJIMHOXECTBA, BBIIOJIHATH ONEPALIUU
HaJ MHOXECTBaMU: OOBEAMHEHUE, IepeceyeHrue, MepeUHUCIiTh SJIEMEHTHI
MHOKECTB C HCIOJb30BAHUEM OPraHM30BAHHOIO Iepebopa U KOMOMHATOPHOTO
IIPABUJIa YMHOKEHUS.

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUM B CIy4YalHBIX OMNbBITAX, 3HAS
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUM, B TOM UMCJIE B OIBITAX C PABHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMU, UMETh TOHITHE O CIIy4yallHOM BbIOODE.

OnurcelBaTh JaHHBIE C MOMOIIBIO CPENHUX 3HAYEHUW W MEp pacCerMBaHUs
(zucriepcusi U CTaHIAPTHOE OTKIOHEHUE). YMETh CTPOUTHh M HHTEPIPETUPOBATH
JyarpamMMmbl pacCeMBaHusl, UMETh MPECTABICHUE O CBSI3U MEXIY HaOII01aeMbIMU
BEJINYMHAMM.

WNmets mpexactaBieHWe O JepeBe, O BepmmHax U peéOpax Jepesa,
WCIIOJIb30BAaHUN JAEPEBBEB IPU PELICHUU 3a]1a4 B TEOPUM BEPOATHOCTEU, B IPYTUX
yueOHBIX MaTeMaTUYECKUX Kypcax U 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTApPHBIX COOBITHI
CIIy4ailHOTO ONBITA, BBIMOJHATH ONEpalUMu Haja COOBITHUSIMU, MCIOJIL30BATH IPH
pelIeHnN 3a1a4d aAuarpaMMbl ODWJiepa, YUCIOBYIO MPSIMYIO0, MPUMEHSTh (HOpMYITy
CJI07KEHUSI BEPOATHOCTEN.

Ilonp30BaThCs MPAaBUIOM YMHOXKEHUS BEPOSATHOCTEH, UCIIOIB30BATh JIEPEBO
JUIsL TIPEACTABIEHUS CIIy4alHOrO OIbITa NpU peleHuH 3anad. OnepupoBathb
HNOHSTHEM HE3aBUCHUMOCTH COOBITHI.

K koHniry 00y4yeHust B 9 kiiacce o0y4aromunics MoIyyuT CIeayIoIue MpeIMETHbIE
pPE3yNbTATHI:



[Tonp30BaTHCS KOMOWHATOPHBIM TIPABHJIOM YMHOXEHUS, HAXOIUTh YHCIIO
MePECTAaHOBOK, YHMCJIO COYETaHWM, MOJIb30BAThCS TpeyrojibHUKOM Ilackans mpu
pellIeHnH 3a7a4, B TOM YKCJIC Ha BEIYUCIICHUE BEPOSTHOCTEN COOBITHIA.

Hcnonb30BaTh  TMOHATHE  TE€OMETPUYECKOM  BEPOSATHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITUM B OMBITAX, CBA3AHHBIX CO CIyYallHBIM BBIOOPOM TOYEK W3
IIJIOCKOM (DUTYPBI, OTPE3Ka, JNIMHBI OKPY>KHOCTH.

HaxoauTe BepOATHOCTU COOBITHH B OIBITAX, CBA3AHHBIX C UCIBITAHUSIMH 0
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCIIbITAHUN bepHyu.

NmeTh npencTtaBiieHUE O CIyYalHBIX BEJIWYMHAX U ONO3HABATH CIyYaWHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOWMIETO MHPA, OINEPUPOBATH  IOHSITUEM
«pacnpelesieHHe BEPOSITHOCTEN». YMETh CTPOUTH PACIPEIEICHUs BEPOSITHOCTEN
3HAYEHHU CIIyYalHbIX BEJIMYUH B U3YYEHHBIX OIBITaX.

Haxonute MaTeMaTH4eCKOEe OXKUIAHUE U JUCIIEPCUI0 CIYYANHOW BEJIMYHUHBI
[0 PpACHpPEACIICHUI0, TPUMEHATh YHUCIOBBIE XAPAKTEPUCTUKUA HU3YUYEHHBIX
pacipeneseHu Ipy pEeIIeHUH 3aa4.

Nmers mpencraBiieHWE O 3aKOHE CIYYalHBIX YHCENl KAaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIIyYallHOW HW3MEHYMBOCTH, I[OHUMAaTh MaTE€MaTHYECKOE
000CHOBaHHME OJIM30CTH YACTOTHI U BEPOSTHOCTU COOBITHA. VIMeTh TIpeicTaBlICHHE
O POJIM 3aKOHA OOJIBIITUX YKCEN B IPUPOJIC U OOIIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne ni/m P Konrposbnsie  IIpakTnyeckue (up )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBienne TaHHBIX 4 [[buGmmorexa LIOK
e g https://m.eds00.ru/596d814c]
bubmuoreka [IOK
2 Onucarenbuas cratucruka 8 ! https://m.edso0.ru/596d814c
. bubnuoreka [{OK
3 Coryainas HSMCHIMBOCTS > ! https://m.edso0.ru/596d814c
bubmuoreka [{OK
4 Brenenue B reopuio rpagos 4 https://m.edsoo.ru/596d814c
bubmmoreka IIOK
S Jloruia 3 https://m.edsoo.ru/596d814c
6 BeposiTHOCTB M YacTOTa CIIy4aiiHOTO 5 1 bubmuoreka [IOK
COOBITHS https://m.edsoo.ru/596d814c
7 [ToBTOpenue, 06001IEeHNE, 5 1 bu6nmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 34 1 3
[TPOI'PAMME



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 IT
OBTOPEHHE Kypea 7 knacca 3 https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
2 Muosxectsa 4 https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
3 BeposiTHOCTB ciiy4aifHOTO COOBITHS 4 1 1 https://m.edsoo.ru/032cfeff
4 OnmcarenpHas craTucTUka. PaccenBanne 5 1 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
2
6 Jloruia https://m.edsoo.ru/032cfeff
Onepanuu Haj CIydaiHBIMU COOBITHSMHU. bubnuoreka [IOK
7 . 3
CrnoxxeHue BepOSTHOCTEH https://m.edsoo.ru/032cfeff
3 YcnoBHas BEpOSITHOCTb, YMHOKEHUE 5 bubnmnoreka [JOK
BEPOSTHOCTEH, HE3aBHUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, o6o0IIEHNE, 5 1 bu6mmoreka [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/032cfeff
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff

9 KJIACC

HaumeHoBanmu KounyecTBO 4acoB
JJIeKTPOHHBbIE
Ne € pa3/iesioB H
Kontposbn Ilpaktnueck  (mupposbie)
n/n TeM Bcero
ble padoTel | He padoThl o0pa3oBaTeJbHBIE
NporpamMmbl
pecypchl
ToBTODEHME bu6mmoreka [JOK
1 p 3 https://m.edsoo.ru/8b68c
Kypca 8 kiacca
39f
DJIEeMEHTBI bubmuorexa [JOK
2 KOMOWHATOPHK 6 https://m.edsoo.ru/8b68c
H 39f
['eomerpuueck bubnnoreka [JOK
3 ast 3 https://m.edsoo.ru/8b68c
BEPOATHOCTh 39f
P bu6mmoreka [IOK
4 6 https://m.edsoo.ru/8b68c
bepnynu
39f
Corvaaitias bubmuoreka [JOK
5 i 3 https://m.edso00.ru/8b68c
BEJIMYMHA
39f
Yucnosslie
< APAKTEDHCTHK bu6mmorekxa [IOK
6 p 13 6 https://m.edsoo.ru/8b68¢c
Y CIIy4aifHbIX
39f
BEJIMYUH
3aKkoH bu6mmoreka [IOK
7 OOJBITUX 3 https://m.edsoo.ru/8b68c
quces 39f
[ToBTOpEHME,
oGoGmerHe bubnmnoreka [JOK
8 ’ 4 1 https://m.eds00.ru/8b68c
cUCTEeMaTH3aIl
o 39f
WSl 3HAaHUI
OBIIEE
KOJIMYECTBO 34 1
YACOBIIO

[TPOTPAMME



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
Yurate nHGOpMaIUIO, IPEJCTABICHHYIO B TA0IHIIAX, HA JUarpammax,
5.1 IPEJICTaBIISITh JaHHBIE B BUJIE TAOJIMII, CTPOUTH AUarpaMMbI
(crosibukoBbIe (CTOIOUYATHIC) M KPYTOBBIE) [0 MACCUBAM 3HAUCHUN
59 OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBbIE JaHHbIE,
' MIPE/ICTABJIICHHBIC B TAOIMIAX, HA TUarpaMmax, rpadukax
Wcnonp30Bath Uisl ONMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU:
5.3 cpenHee apupMeTuueckoe, Merana, HauOoJbllee U HaMMEHbIIIee
3HAuEHUs, pa3Max
Hmets npencraBieHue o CiiydaiiHOW N3MEHYMBOCTH Ha NPUMEpax ILeH,
5.4 bu3NYECKUX BENNYHH, aHTPOIOMETPHUYECKHUX JAHHBIX, UMETh
IIPEICTABJIICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
N3Bnexath 1 npeoOpa30BbIBaTh HHPOPMALIUIO, PE/ICTABIECHHYIO B BUIE
51 Ta0nuIl, 1uarpamm, rpaduKoB, MPEICTABISATh JaHHbBIE B BUJIE TaOJHII,
Juarpamm, rpaduxoB
OnucelBaTh JaHHBIE C IOMOILBIO CTATUCTUYECKUX MOKA3aTENEH: CPETHUX
5.2 3HAYCHUI U Mep paccenBaHus (pa3max, JUCIIEPCHs U CTaHIapTHOE
OTKJIOHECHHE)
53 HaxoauTe 4acTOThI YHCIIOBBIX 3HAUEHHUH U 4aCTOThI COOBITHIA, B TOM
' YHClie IO pe3yJibTaTaM U3MEpEeHUN U HaOJ0IeHU
HaxoauTb BeposITHOCTH CITydyallHBIX COOBITUI B OIbITaX, 3Has
5.4 BEPOSTHOCTH AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU COOBITUSMU
55 Hcnonp3oBath rpaduyeckue MOJENIN: JEPEBO CIYyYaliHOTO SKCIIEPUMEHTA,
' Juarpammsl Diijiepa, yuciaoBasi npsmas
OnepupoBaTh MOHATUSAMHU: MHOYKECTBO, IOJMHO>KECTBO; BBIIIOJIHSTH
5.6 oriepaluy HaJl MHOXKECTBaMU: 00beIMHEHHUE, IepeceueHue, TOMOTHEHHE;
NIEPEYUCIIATD AIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB
Hcnonp3oBathk rpaduueckoe MpecTaBIeHUe MHOKECTB U CBSI3eH MEXTy
5.7 HUMHU JIJI51 OTIMCAHUS TIPOIIECCOB U SIBJICHUM, B TOM YHUCIIE€ IPU PEIICHUN

3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U KypCOB




9 KIIACC

Kon
IIpoBepsiembie NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpPoBePAEeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabrara
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEICTABICHHYIO B
5.1 pa3INYHBIX UCTOYHUKAX B BUJE TaOJMILl, AUAarpamMm, rpaduKoB,
NPEJCTaBIATh JaHHbIE B BUJE TaOJHII, AUarpamMmm, rpadukoB
5.9 Pemrate 3agaun oprann30BaHHBIM IEpeOOPOM BapHAHTOB, a TAKKE C
' UCIOJIb30BAaHUEM KOMOMHATOPHBIX IPABUJI U METO/I0B
53 Hcnonp30BaTh OnMcaTeNbHbIE XapaKTEPUCTUKH ISl MACCUBOB YHCIIOBBIX
' JIAHHBIX, B TOM 4MCJIE CPEAHUE 3HAYEHUSI U MEPbl PACCEUBAHUS
54 HaxoauTp 4acTOThI 3HaUEHUN U 4aCTOTHI COOBITUS, B TOM YHCIIE
' H0JIb3YSCh PE3yNbTaTaMU IPOBEAEHHBIX U3MEPEHUH U HAOJII0JCHUH
HaxonuTh BepoATHOCTHU CIIy4alHbIX COOBITHH B H3yUYEHHBIX ONbITAX, B
55 TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH,
' B CEPUAX UCIBITAHUH J10 IIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAHUI
bepHyim
56 Hmets npencrasiaeHue o ciydaliHON BEJIMYUHE U O PacIpeeICHUN
' BEPOATHOCTEH
HmeTs nmpeacTaBieHne o0 3aKOHe OOJIbIINX YHCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4aifHON U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX

YHCeJl B IPUPOJIE U 00I1IEeCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
5 BeposiTHOCTB U cTaTUCTHKA

[IpencraBienne qaHHBIX B BUJIE TAOIUII, TUarpaMM, rpaduKoB. 3amoTHEHUE

51 Ta0JIUI, YTCHHUE U TTOCTPOEHUE JUarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBsix). UreHne rpadMKoB pealbHbIX TporieccoB. M3pneuenne nupopmanuu
U3 MarpamMm M TaOJIMII, KCIIOJIb30BAaHUE U MHTEPIIPETAIUS TAHHBIX

OmnucarenbHas CTaTUCTUKA: CpeaHee apupMEeTUIECKOe, MeJMaHa, pa3Max,
5.2 HanOoIbIIIee M HAMMEHbIIIee 3HaYCHNUS Habopa YMCIIOBBIX JTaHHBIX. [IpuMepsr
CIIy4YaliHOM U3MEHYUBOCTH

CrnyyaitHbli SKCIIEPUMEHT (OIIBIT) U cilydaiiHoe coObITHE. BeposTHOCT U
5.3 gacTora. Poib MalOBEPOSATHBIX U MPAKTHYECKHU IOCTOBEPHBIX COOBITHI B
npupoe u B odiiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH

I'pad, BepmmnHa, pedbpo. Crenens BepiuHbl. Yucno pédep u cymmapHas

5.4 creneHb BepiuH. [Ipencrasnenue o ces3HocTr rpada. Lenu u kst [Tytu B
rpadax. O6xon rpada (sinepoB myTh). [IpencraBienue 06 OpueHTHPOBAHHOM
rpade. Pemenue 3ama4 ¢ momomisio rpagos

8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA

5.1 [IpencraBienue qaHHBIX B BUAE TaOJIUL, AUarpaMM, TpaduKoB

59 MHOXecTBO, 2JIEMEHT MHOKECTBA, OJMHOKeCTBO. Onepaliy Haj
' MHOXECTBaMU: 00bEIMHEHNE, TTePEeCEUCHNUE, TOTTOTHEHHE

53 CoiicTBa orepanuii HaJl MHO)KECTBAMH: TIEPEMECTHTEIBHOE, COYETATEIEHOE,
' pacrpeieNuTeIbHOE, BKIOYESHUS

54 Hcnonb3oBanue rpaduyeckoro npeacTaBiIeHns MHOXKECTB JIJIs1 OMUCAHUS
' peabHBIX MPOIECCOB U SIBJICHHIA, TIPU PEIICHUH 3a/1a.

55 W3mepenune paccenBaHus NaHHBIX. J{HCnepcus ¥ CTAaHIAPTHOE OTKIIOHEHHE

YHCJIOBBIX Ha6op013. I[I/Ial“paMMa pacCcCruBaHU

DneMeHTapHbIe COOBITHS CiTydaiiHOTO omnbITa. CirydaiiHble COOBITHSL.

56 BepositHocT coObITHI. ONBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH. CirydaiiHblid BEIOOp. CBSA3b MEXY MAJIOBEPOSITHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B IPHUPOJIE, OOIIECTBE U HAYKe

Hepeo. CBoiicTBa 1€peBbEB: €AUMHCTBEHHOCTD ITYTH, CYIIECTBOBAHNE BUCAUYECH
5.7 BEPILIMHBI, CBA3b MEXK/1y YMCIOM BEpIIMH U yncioM péodep. [Ipasuio
yMHOeHUs. Pemienue 3aga4 ¢ moMo1bio rpagos

[TpoTtuBononoxubie coOObITHA. Jlnarpamma Ditsiepa. OObeTUHEHHE U
5.8 nepeceuenue coObiTuii. HecoBmecTHble coObITH. DOpMYyIIa CIOKEHHS
BEPOATHOCTEI

5.9 VYcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumble coObITHS




[IpencrasneHue 3xkcriepuMeHTa B BUJIE AepeBa. PereHue 3aa4 Ha HaX 0K JICHHUE

5.10 BEPOSITHOCTEH C IIOMOLIBIO IepPeBa CIy4aifHOrO KCIIEPUMEHTA, JHarpaMm
Ditnepa
9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

5 BeposTHOCTB U cTaTucTUKA
[IpencraBnenue NaHHBIX B BUJE TaONUIL, AUarpamMm, rpaduKoB, WHTEPIIPETAIIHS
5.1 NaHHbIX. YTeHue M MOCTpoeHuEe Talnull, AUarpaMm, TrpaduKoB IO pPEaTbHBIM
JTAHHBIM

5.2 [TepecTanoBku u Gakropuan

5.3 Co4eTaHus U YHCII0 COYETAHUN

5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ uCmosiib30BaHHEM KOMOMHATOPUKHI

55 I'eomerpuueckas BeposTHOCTH. CllydaifHbIil BBIOOP TOUKH U3 (PUTYpPBIHA TUIOCKOCTH,
' 13 OTPE3Ka U U3 AYT'M OKPYKHOCTH

5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa

57 Cepus wucneitanuii bepuymnu. BeposTHOCTH cOOBITUH B CEpUU  HMCHBITAHUN
' Bepuymm

5.8 CrnyyaiiHas BeIMUMHA U paclpesiesieHue BeposSTHOCTEN

59 Matemaruueckoe oxunanue u nucnepcus. [Ipumepsl MaTeMaTHUeCKOro OKUAaHUS
' KAaK TEOPETUYECKOT0 CPEAHETO 3HAYECHUSI BEJTMYNHBI

510 MatemaTnueckoe 0XKMIaHNE U TUCIIEPCUS CIIyYallHON BEJIMYUHBIUNCIIO YCIIEXOB B
' CepUM MCTBITaHni BepHymy

511 [TonsiTue o 3akoHe OonpIMX YKcel. M3MepeHne BeposiTHOCTEH ¢ TOMOIIBIO YaCTOT.
' Posib 1 3HaueHHe 3aKOHa OOJIBIINX YHCEN B IPUPOE U OOILECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATHAMU: MHOXKECTBO, ITIOAMHOKECTBO,
olepaluy HaJl MHOXKECTBAMM; YMEHUE ONIEpUPOBATh MOHATUAMU: Ipad,
CBSI3HBIN Tpad, IepeBo, UK, IPUMEHITh UX MIPU PEIICHUH 3a/1a4;
YMEHHUE UCII0JIb30BaTh rpauuecKoe MpeICTaBICHHEe MHOXKECTB IS
OIMCaHUs PEAIBHBIX IIPOLECCOB U SBJICHUMN, IIPU PELLICHNH 3a/1a4 U3
JPYrux y4eOHbIX IPEAMETOB

YMeHue OIICPUPOBATDL IOHATUAMU: OIIPCACIICHUC, AKCHOMA, TCOPEMA,
A0Ka3aTCJIbCTBO, YMCHHEC pacCliO3HaBaTb UCTUHHLIC U JIOKHBIC
BbICKA3bIBAHUA, IPUBOAUTH ITPUMECPLI U KOHTPIIPUMEPLI, CTPOUTD
BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHHI

YMGHI/IG OHGpI/IpOBaTL IIOHATUSAMU . HaTypanLHoe quciio, HpOCTOC u
COCTaBHOE YHUCIIO, IETUMOCTh HATypaJIbHBIX YUCEIl, TPU3HAKU
JETUMOCTH, 11€JI0€ YHUCII0, MOYJTb YHCIIa, OOBIKHOBEHHAsS APOOH 1
JecsTHYHas ApoOb, CTAaHAAPTHBINA BUJ YMCIIA, PAIMOHAIIBHOE YHUCIIO,
UPpaLMOHATIBHOE YUCII0, apU(PMETHUECKUI KBaApaTHBI KOPEHb; YMEHHE
BBINIOJIHATH IEUCTBUS C UYUCIIAMHU, CPABHUBATH U YIIOPSII0YMBATH YUCIIA,
MPEACTABIISATH YHCIIA HA KOOPJIMHATHOM IPSIMOM, OKPYTJISATh YUCIA,
YMeHI/Ie JeJIaTb HpI/IKI/II[Ky nu OIIGHKy pe3yanaTa BI)I‘-II/ICJ'ICHI/II\/'I

YMeHue onepupoBaTh MOHATUSMU: CTENIEHD C LEJbIM IT0Ka3aTeleM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEHb, MHOTOUIEH, ajredpanyecKkas
Ipo0Ob, TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENeHU O0Jbllie
€/IMHULIBl; YMEHHE BBIMOJIHATH pacuéThl 0 opMysaM, IpeoOpa3oBaHus
LEJNbIX, JPOOHO-PAlMOHANIBHBIX BBIPAXKEHHUM U BBIPAXKEHHH ¢ KOPHIMH,
pa30KEeHNE MHOTOWIEHA HA MHOXKUTEIH, B TOM UHUCIIE C
UCIOJIb30BaHNEM (OpMYII Pa3HOCTH KBaJIpaToOB U KBaJapaTa CyMMbI
pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOY ITEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE pellaTh JIMHEHHBIE U KBaPATHbIC YPABHEHMUS,
JTPOOHO-palMOHATIFHBIC YPAaBHEHUS ¢ OJHOU MEPEMEHHOMN, CUCTEMBI JIBYX
JUHENUHBIX YpaBHEHUH, TMHEITHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHBIE U IPOOHO-pAITHOHAIbHBIC HEPABEHCTBA C OJTHOM
[IEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3aa4 U3 IPYTUX IIPEAMETOB U
MIPAaKTUYECKUX 3a/1a4; YMEHUE UCIOJIB30BaTh KOOPANHATHYIO MPSAMYIO U
KOOPJAMHATHYIO IIOCKOCTb [T N300pakeHHsI pellieHU ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBarh NOHATHAMU: QyHKIHS, rpaduK GyHKIIAN, HYJIA
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHHSI,
yOBIBaHMS, HAMOOJIBIIICE M HAMMEHBIIIEE 3HaYCHUsT (QYHKIIMH; YMECHHE
OTIEpUPOBATH MOHIATHUSIMHU: TIPSIMAs MPOTOPIIMOHATIBHOCTD, IMHEHHAs




byHKIMS, KBagpaTuaHas PyHKIMs, oOpaTHas MIPOIOPITMOHATBHOCTb,
napabosa, runep0oia; yMeHue CTpouTh rpaduku GyHKIHA,
UCTIOJIB30BaTh TPa(UKH 1151 ONIPEICIICHUS] CBOMCTB MPOIECCOB H
3aBHCUMOCTEH, U1l PELICHUS 3a1a4 U3 IPYTUX y4eOHbBIX IPEAMETOB U
peabHOM JKU3HU; YMEHHE BhIpaXKaTh (POPMYIIAMU 3aBUCIMOCTH MEXTY
BCIIMYNHaAMU

YMeHue OIICPpHUPOBATH NOHATUAMM: TOCIICAOBATCIIbHOCTD,
apudMeTHuecKas U FeOMEeTpUUECcKasi IPOrpecCHH; YMEHUE HCII0JIb30BaTh
CBOWCTBA MOCIIEAOBATENLHOCTEH, (HOPMYJIIBI CYMMBI U OOILETO YWIEHA IPU
pELIeHUH 3ajjay, B TOM YMCIIe 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U
peaJbHON JKU3HU

YMeHue pemiars 3a1a4i pa3HbIX TUIIOB (B TOM YHUCIIE€ HA MPOLEHTHI, 10JIN
U YaCTH, IBUKEHHE, paboTy, LIEHy TOBAPOB U CTOUMOCTb IOKYIIOK U
yCIIyT, HAJIOTH, 3aJ]aui U3 00JIaCTH YIPaBJIE€HUS JINYHBIMU U CEMEUHBIMU
(buHaHCAMM); yMEHUE COCTABIIATh BHIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBMIO 331]a4, UCCIEA0BATh MIOJIy4€HHOE PEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX pe3yJIbTaTOB

YMeHue onepupoBaTh NOHATHAMU: (PUTypa, TOUKA, OTPE3OK, psIMasi, JIyd,
JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN 1
PaBHOCTOPOHHHH TPEYTOJIbHUKH, IPSIMOYTOJILHBIN TPEYroIbHUK,
MeraHa, OMCCEeKTpHCa M BRICOTA TPEYTOJIbHUKA, YETHIPEXYTOIbHHUK,
napaujesnorpaMMm, poM0O, NpsIMOYTOJIbHUK, KBaIpat, Tpaneuus;
OKPYKHOCTB, KPYT, KacaTelbHas; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHue pemath 3a1auu, B TOM YHUCJIE U3 OBCEIHEBHOM
KHU3HH, HA HAXO0XKJICHHE TEOMETPHUECKUX BEITMYNH C IPUMEHEHUEM
U3yYEHHBIX CBOMCTB GUryp M pakToB

10

YMeHue onepupoBaTh NOHATHIMU: PABEHCTBO (UTYP, PABEHCTBO
TPEYTroJIbHUKOB; NapaieIbHOCTh U MEPIEHANKYIIPHOCTh MPSIMBIX, YTOJ
MEXy IPSAMBIMHU, IEPIEHIUKYIISAP, HAKIOHHAS, IPOEKIIHSL, T0J00He
¢uryp, no100HbBIE TPEYTOJILHUKH, CHMMETPUS OTHOCUTENIBHO TOUYKHU U
OpsSMOIf; yMEHUE paclo3HaBaTh paBEHCTBO, CHMMETPHIO U ITo100ue
¢buryp, napajyuieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX B
OKpYXKarolleM MUpe

11

YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSHUE, YTOJ (BeTUIHHA
yrila, CHHYC U KOCHHYC yTJIa TPEYTOJbHUKA), IIOIIA b, YMEHUE
OIICHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIIEM MUPE;
yMEHHUE TPUMEHSATH (POPMYJIBI IEPUMETPA U TIJIOMIAH MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOMIA/IA Kpyra, 00beMa IpsIMOYTOJIbHOTO
napasuliesienuIe/1a; YMEeHUE MPUMEHSTh IPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPUIECKHUE COOTHOIIICHUS JJIs1 BRIYUCIICHUS JIUTHH,
pacCTOSHUH, TJIOIIAIEN

12

YMmenue nzo0paxkaTh MI0CKUE PUTYpHI K UX KOMOMHAITUH,
IPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB H 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY WIIH
CHMBOJIbHOMY OITMCAaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPIUHAT;
KOOpJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpA HA
YHCII0, CKAJIIPHOE POU3BE/IEHNE BEKTOPOB; YMEHHE UCIOIb30BaTh




BEKTOPBI ¥ KOOPAUHATHI JUIsl IPEICTABIECHUS JaHHbIX U PEILICHKS 3a1a4, B
TOM YHCJI€ U3 JPYTUX y4EOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJIOUKOBBIE U KPYTOBBIE
TUarpammbl, TaOJIHUIbL, cpeHee apupMeTHIecKoe, MelnaHa, Hauoobliee
¥ HauMEHbIIIee 3HAUCHHSI, pa3Max YUCIOBOrO Ha0opa; yMEeHHE U3BJICKATh,
HMHTEPIPETUPOBATH U IPE0OPa30BbIBaTh HHPOPMAIUIO, TIPEICTABICHHYIO
B TAa0JIMIAX U HA MarpaMMax, OTpa)arollylo CBOMCTBA U
XapaKTEPUCTUKU PEaIbHBIX IIPOLIECCOB U SIBJIICHUM; YMEHHUE PACIIO3HABATH
V3MEHUYMBBIE BEJTMYHMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CITYYailHBIN OMBIT (CIy4aliHbIN
SKCTIIEPUMEHT), AJIEMEHTapHOE COOBITHE (2JIEMEHTAPHBIN UCXO.)
CIIy4aifHOTO OIIBITA, CIIy4aifHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHUE
HAXOJHUTh BEPOSITHOCTH CIy4allHBIX COOBITUH B OIBITaXC
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHUE PEIIaTh
3aJ]a4d METOJIOM OPraHU30BaHHOTO Mepedopa U ¢ UCTIOIb30BAHUEM
NpaBUjIa YMHOKEHUS; YMEHHE OLICHUBATh BEPOSATHOCTH PEaTbHBIX
COOBITHIA U SIBICHHUH, TOHUMAThH POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI B OKPYXKAIOIIEM MHUPE U B )KU3HH; 3HAKOMCTBO
C TIOHATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIITNX
YHCEJI ¥ €0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BRIOUPATh MOAXOISAIINN H3yICHHBIA METOI 11l PEIICHIS
3a71a4¥, IPUBOAUTD IPUMEPHI MATEMATUUECKUX 3AKOHOMEPHOCTEN B
MIPUPOJAE U )KU3HH, pACIIO3HABATH MPOSIBJICHHE 3aKOHOB MaTEMAaTUKH B
HCKYCCTBE, OIUCBIBATh OTAEIbHBIE BBIIAIOIINECS PE3YIIbTATHI,
MOJTYYEHHBIE B XOJI€ PA3BUTHSI MATEMATUKH KaK HAyKH, TPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM U
BCEMHUPHON UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 OOBIKHOBEHHBIE U IECITUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEUHbIE IEPUOANIECKUE
npobu
1.3 Parmmonanbueie uncia. ApupMeTHuecKue onepayy ¢ paloHAIbHBIMA YACIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APHPMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU
' YHCIaMH
15 [TpuGnuxEHHBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKU/IKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbBIE BBIpAXKEHUS (BBIPAYKEHUS C IEPEMEHHBIMHU)
29 Crenenb ¢ nenplM nmokasareneM. CTeneHb ¢ palliOHAIbHBIM [10Ka3aTEJIeM.
' CBoiicTBa cTeneHu
2.3 MHorouneHs!
24 Anrebpanyeckast 1poOb
25 Apudmernueckuit KopeHb HaTYpaJIbHOM cTeneHu. JleicTBusic apudmMeTnaecKkuMu
KOPHSIMHM HAaTypaJbHON CTENEHH
3 VYpaBHEHUs U HEPABEHCTBA
31 [enble u 1poOGHO-paioHaNbHbIEe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH
ypaBHEHUH
39 Lenbie u 1poOHO-paIiOHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBsle NOCIEN0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHBIX TPOLIEHTOB
5 OyHKIMH
OyHkuMs, cnocods! 3aganus pyHkuuu. ['paduk pynkuuu. Odaactb onpeneneHus
U MHOXXeCTBO 3HaueHui pyHkuuu. Hynu ¢ynkiun. [IpomexxyTku
5.1 3HAKOMOCTOSHCTBA. [[poMEXyTKH MOHOTOHHOCTH PYHKIIMHU. MaKkCUMyMbl U
MUHUMYMBI GyHKIMU. Hanbonbiiee 1 HauMeHbIee 3HaueHne GyHKIMU Ha
IIPOMEKYTKE
6 Koopaunats! Ha IpsIMOi1 U INTIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eometrpus




7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenue reoMeTpu4eckux BEITUUYUH
7.6 BexkTops! Ha miockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pacer




KPUTEPUU OLUEHKU INPEJIMETHBIX IINTAHUPYEMBIX PE3YJIBTATOB
OBYYAIOIIUXCA IO KYPCY «MATEMATHKA: AJITEBPA U HAYAJIA
AHAJIM3A, TEOMETPUS, BEPOATHOCTDb U CTATUCTUKA»

OrneHnBarOTCS 3HAHUS W YMEHHS YYAIIUXCS C YYETOM WX HWHIUBUTYATbHBIX
0COOEHHOCTEH.

Conepxkanne W 00bEM MaTepHalia, MOJICKAIIETO IPOBEPKE, OIMPEACISICTCS
IIPOTPAMMOM.

OcHOBHBIMHM (hOpMaMHU MPOBEPKH 3HAHMM M yMEHHMH ydaluxcsi M0 MaTeMaThKe
ABJISIIOTCS. MHCbMEHHAsi KOHTpOJIbHas pabora (3auer), caMocCTosITelibHas padoTa,
WHIMBUyaJIbHbIE TEMaTUUYECKUE 3aJIJaHuUs, YCTHBINA OMPOC.

VY CTHBIN U TUCBMEHHBIN ONPOC YYaIIUXCsl COCTOSIT U3 TEOPETUUYECKUX BOMPOCOB U
3aJIaHUMN.

OneHka OTBeTa y4alllerocsl Mpu yCTHOM M MUCBMEHHOM OIPOCE MPOBOAMUTCS IO
MATHOATUTBHON CHCTEME, T.€. 32 OTBET BBICTABIISCTCS OJTHA U3 OTMETOK:

2 (HEYJIOBJIETBOPUTENBHO), 3 (YAOBIETBOPUTENBHO), 4 (XOpOI110), 5 (OTIIMYHO).

YYuTenp MOXKET TMOBBICUTH OTMETKY 3a OPUTHHAJIBHBIA OTBET Ha BOIPOC WA
OpUTHHAIBHOE pEIICHWE 3a/Jaud, KOTOpPhIE CBHJACTEIBCTBYIOT O BBICOKOM
MaTeMaTHYeCKOM Pa3BUTHH YYAIIeToCs, 3a peIIeHHe Oojiee CIOKHOW 3adaud WA
OTBET Ha 00JIee CIIOKHBIN BOMPOC, MPEAJIOKEHHBIC yUaIeMyCsl IOTMOJTHATEIBHO MOCIIEe
BBITIOJTHCHHSI IM 3aJ[aHUH.

1. Ouenka NUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4aloMXCcH 0 MaTeMaTHKe.

Omeem oyerusaemcs Ommemxou «J3», eciu.

— paboTa BBINIOJIHEHA MTOJIHOCTHIO;

— B JIOTUYECKHUX PACCYXKICHUSX U OOOCHOBAHHUH PEIICHUSI HET POOEIIOB U OMHOOK;

— B pEIICHUH HET MaTeMaTHYECKUX OMTMOOK (BO3MOYKHA OJTHA HETOYHOCTh, OTTUCKA,
KOTOpast HE SBJISICTCS CIICICTBUEM HEe3HAHUS WJIM HETIOHUMAaHUS YIeOHOTO
MaTepuaa).

Ommemxa «4» cmasumcst 8 cLeoyIoOuux Cayuasx:

— paboTa BHITIOJIHEHA MTOJIHOCTHI0, HO 00OCHOBAHUS IIAr0B PEIICHUS HETOCTATOUYHbI
(ecniu ymeHuE 00OCHOBBIBATh PACCYKICHHS HE SIBISUIOCH CIIEIIUATbHBIM
00BEKTOM MTPOBEPKH );

— JIOTMYIIEHBI OJ{HA OMTMOKA WU €CTh IBa — TPH HEMTOYETA B BRIKJIAIKAX, PUCYHKAX,
YepTeKax Win rpagukax (€ciim 3TH BUILI paOdO0T HE SBIISITUCH CIIEITHATbHBIM
O0OBEKTOM MTPOBEPKH).

Ommemxka «3» cmasumcsi, eciu:

— JomymieHo 6oJiee 0fHOM OMmHMOKH Uitk 00Jiee ABYX — TPEX HEJOUYETOB B BBIKIIAIKAX,
yepTekax wiv rpadukax, Ho o0yJaromuics odaagaeT 0053aTeTbHBIMI YMEHUSIMHU
I10 ITPOBEPSIEMON TEME.

Ommemka «2» cmasumcs, eciu:

— JIOMYIIEHBI CYIIECTBECHHBIC OIMMOKHM, ITOKa3aBIIME, YTO OOYYArOIIUiCS HE
oOnafaeT 00s3aTebHBIMU YMEHUSMU IO IAaHHOM TEME B MOJIHOM Mepe.



2.01eHKa YCTHBIX OTBETOB 00y4YaI0IUXCH 10 MaTeMaTHKE.
Omeem oyenusaemcsi OmMMemKou «5», eciu y4eHuK:

IIOJIHO PAcKpblI COJAEp)KaHUE MaTepuana B O0bEME, MPELyCMOTPEHHOM
IPOrpaMMoOil U y4eOHUKOM;

U3JIOKUJI MaTepUall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3Ys MaTEMATUYECKYIO
TEPMHUHOJIOTUIO 17§ CUMBOJIHKY, B ONIPENICIICHHOU JIOTHYECKOMN
IIOCJIEN0BATEIBHOCTH;

MPABUJILHO BBIMTOJIHUI PUCYHKH, YEPTEXKH, Tpa(UKH, COMYTCTBYIOIINE OTBETY;
[I0Ka3aJl YMEHHME WILIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IPUMEpaMHU,
IIPUMEHSTH €€ B HOBOU CUTYallMU IIPU BBINIOJHEHUH IIPAKTUYECKOTO 3a1aHUA;
IIPOJIEMOHCTPUPOBAII 3HAHUE TEOPUM PAHEE HW3YyYECHHBIX COIYTCTBYIOLIUX TEM,
c(OPMUPOBAHHOCTh M YCTOMUMBOCTH HCHOJB3YEMBIX NpPU OTBETE YMEHUU U
HAaBBIKOB;

OTBEYAJl CAMOCTOSATENBHO, 0€3 HABOASIIUX BOIPOCOB YUUTEIS;

BO3MO’KHBI OJTHA — JIB€ HETOYHOCTH IIPU OCBELIEHUE BTOPOCTEIIEHHBIX BOIIPOCOB
WJIM B BBIKJIAJIKAX, KOTOPbIE YUEHUK JIETKO UCIIPABUII I10CJIE 3aMEYaHUsl YYUTEIIA.

Omeem oyenusaemcsi OMMemKou «4», €ClIi yJI0BJIETBOPSET B OCHOBHOM TPEOOBaHUSIM
Ha OIIEHKY «5», HO MIPU ATOM UMEET OJUH U3 HEI0CTATKOB:
— B UBJI0)KEHUH JOIYIIEHbBI HEOOJBIINE TPOOENBI, HE UCKA3UBIIEE MATEMATUYECKOE

COJCPIKaHHUC OTBCTA,

— OOIIYHICHBI OJWH — JABa HCIOYCTAa IIpU OCBCIICHHKM OCHOBHOI'O COJCPIKAHUA

OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUaHUS YUUTCIIA,

— HOOIIYHICHBI omuOka wiM 0OoJiee ABYX  HCIOOYCTOB IIpU  OCBCIICHHUU

BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, JICTKO HMCIIPABJICHHBIC IIOCJIC
3aMCUYaHus yIUTCIIA.

Ommemka «3» cmasumcsi 8 Cﬂeéyiou;ux cyuasix.

HEIMOJIHO  PAacCKphITO  COJEpKaHHe Marepuana (COAepKaHHE  U3II0KEHO
(dparmMeHTapHO, HE BCErJa MOCaeI0BaTENbHO), HO MMOKa3aHo 00Illee NOHUMaHue
BOIIPOCA M MPOJEMOHCTPUPOBAHBl YMEHUSA, JOCTATOYHbIC IS YCBOCHUS
mporpaMmMHOro Marepuaia (ompesneneHsl « TpeOOBaHHSIMU K MaTeMaTHU4eCKOU
MOATOTOBKE O0OYYAIOIINXCS B HACTOSIICH MPOrpaMMe 10 MaTEMAaTHUKE);
UMENUCh  3aTPYJHEHUS WIM JIONMYIIEHbl OHNIMOKM B  ONpEIeNieHUU
MaTEeMaTUYeCKOM TEPMHUHOJOTUU, YEPTEkKaX, BHIKIAKAX, UCIIPABICHHbBIE TIOCIIE
HECKOJIbKMX HAaBOASIIMX BOIIPOCOB YUUTEIIS;

YUYEHHK HE€ CHpaBWICS C NPUMEHEHHUEM TEOPUHM B HOBOM CHUTYyallMM MpU
BBITIOJIHEHUU TIPAKTUYECKOTO 3a/JIaHMs, HO BBITIOJIHUI 33JlaHUs 0053aTebHOTO
YPOBHSI CJIO)KHOCTH IO IaHHOU TEME;

MIPU IOCTATOYHOM 3HAHUHU TEOPETUUECKOTO MaTepHaia BbIBICHA HEIOCTATOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» cmagumcs 8 cle0yIouWux CIyuasx:

HE pacKpBITO OCHOBHOE COJIepKaHne y4eOHOTO MaTepuana,
OOHapyXEHO HE3HAHHME YYCHUKOM OOoJbleld Wik Haubojiee BaXHOM 4YacTu
y4e0HOTO MaTepHaia;



JOMYIIEHbl  OIMMMOKKM B  ONpPENCIICHWW TOHATHH, TMPU  HCIOIH30BAHUU
MaTE€MaTUYeCKOM TEPMHUHOJOTUM, B PHUCYHKAX, 4yepTekax wWiM rpadukax, B
BBIKJIQJIKaX, KOTOPHIE HE MCIPABIICHBI MOCIIE HECKOIBKUX HABOJSALIMX BOIPOCOB

YUUTCILA.

3. O6mas kaaccupukanus ommnoOOK.

[Ipu onieHke 3HaHUN, YMEHHUI U HABBIKOB OOYYAIOIIUXCS CIENYeT YUYUTHIBATh BCE

omuOKu (rpyObie U HETPYOBIC) U HEIOUETHI.
I'pyObiMu cUUTAIOTCH OLIMOKU:

HC3HAHHC OIIPCACICHNUA OCHOBHBIX HOHﬂTHﬁ, 3dKOHOB, IIpaBuWJI, OCHOBHBIX

MIOJIOKEHUH TEOPHH,

He3HaHue GopMyJl, OOIICTIPUHATHIX CHMBOJIOB;

0003HaYCHUI BEJIWYWH, CIMHUI] X U3MEPCHUS,

HE3HAHWE HAMMEHOBAHUWH ¢IMHUI] U3MEPCHHUS;

HEYMCHHE BBIICITUTH B OTBETE TIIABHOE;

HEyMEHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl pELICHUS 3a]1ay;
HEYMEHUE JIeNIaTh BHIBOBI U 0000IIIECHNUS;

HEYMEHHUE YATATh U CTPOUTH TPaduKH;

HEYMEHUE MOJIb30BaThCs IEPBOUCTOYHUKAMHU, YUEOHUKOM U CIIPABOYHHKAMU;
MOTePs KOPHS UM COXPAHEHHUE MOCTOPOHHETO KOPHS;
otOpachiBaHuE 0€3 00BSICHEHU OJTHOTO U3 HUX;

PaBHO3HAYHBIE UM OITHOKU;

BBIYHCIIUTENbHBIE OITNOKH, €CJIM OHU HE SBJISIOTCS OMUCKOW;
JIOTUYECKUE OIIHOKH.

K Herpy0ObIM omiuOKam cieayer OTHECTH:

HETOYHOCTh (OPMYJIIMPOBOK, OMNPEACIICHUM, MOHATUM, TEOpHUH, BbI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB ONPEAEISEMOr0 TMOHITUS WIIH

3aMEHOW OJHOTO - ABYX M3 3TUX MPU3HAKOB BTOPOCTETICHHBIMU;
HETOYHOCTH Tpaduka;

HepaHHOHaJIBHBIﬁ MCTOA PCIICHHA 3aJa4H HWJIM HCIOCTATOYHO HpO,HYMaHHBIfI
II'TaH OTBCTA (HapymeHI/Ie JIOTUKH, IMIOAMCHA OTACJIBbHBIX OCHOBHLIX BOIIPOCOB

BTOPOCTENEHHBIMU);
HEepalMOHAJIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM U JPYTOM IUTEPATYpPOii;
HEYMEHHUE pellaTh 3aa4H, BHIIIOJIHATD 33JJaHUs B OOLIEM BHJIE.

Henoueramu gBisIroTCA:

HEepalMOHAJIbHbIE TPUEMbl BBIUNCICHUN U IPe0Opa30BaHui;
HEOpE)KHOE BBIMIOJHEHUE 3aMKCeH, YePTEeKEN, CXeM, rpaduKOB.
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