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IHOACHUTEJIBHAS 3ATIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "BEPOATHOCTD n CTATUCTHUKA"

Pabouas mporpamma no yueOGHOMY Kypcy "BepositHOCTb U ctaTucTuka" 1yt oOyvaronuxcs 11-12 kimaccos
pa3paborana Ha ocHOBe DeiepanibHOT0 roCcyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO
cpeanero oOpa3oBaHus ¢ y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBIBIIEMBIX K
MaTeMaTHIeCKOMY 00pa30BaHHIO, U TPAAUIUI POCCHIICKOTO 00pa3oBaHMs, KOTOPbIE 00ECTIeYnBAIOT
OBJIQZICHUE KITFOUYEBBIMU KOMITETCHIIUSMH, COCTABJIAIONIMMHI OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUs U
CaMOPAa3BHUTHS, a TAKXKE LEIOCTHOCTh OOIMIEKYIIbTYPHOTO, INYHOCTHOTO M MTO3HABATEIIHHOTO Pa3BUTHS
oOyyaromuxcs. B mporpaMMe ydreHsl uaen U moJioskeHusi KoHnenunu pa3BUTHS MaTeMaTu4ecKoro
oOpasoBanus B Poccuiickoit @enepanuu. B snoxy mudpoBoii Tpancopmariu Becex chep 4eI0BeUecKon
NeSITEeIbHOCTH HEBO3MOYKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOi MaTeMaTHYECKOM
MOJTOTOBKH. YK€ B IIIKOJIE MAaTEMAaTHKa CIY>KUT OTIOPHBIM MTPEIMETOM ISl U3yYeHHUS CMEKHBIX TUCIUTUINH,
a 1MocJIe KOJIbI pealbHOH HE0OXOAMMOCTBIO CTAHOBUTCS HEIIPEPBIBHOE 00pa30oBaHKe, YTO TpeOyeT
MOJTHOLIEHHOW 0a30B0# 00111e00pa30BaTeNbHOMN MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKON. ITO
00yCIIOBIICHO TE€M, UTO B HAIIIK THU PACTET YMCIIO MPO(ECcCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MpUMEHEHHEM MaTeMaTHKH: B B cepe SKOHOMHUKH, M B OM3HECEe, H B TEXHOJOTHUECKUX 00IaCTIX, U TaKe B
r'yMaHHUTapHBIX chepax. Takum 006pa3oM, KPyr MIKOJIBHUKOB, JIJISI KOTOPBIX MaTEMaTHKa MOXET CTaTh
3HAYMMBIM TPEIMETOM, PACITUPSETCS.

[IpakTHdeckas mMoJIE3HOCTh MAaTEMaTHKH 00YCIIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISTFOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HAIIIEr0 MHpPA: MPOCTPAHCTBEHHBIE (DOPMBI H KOJIMIECTBEHHBIE OTHOIICHHS OT
IIPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAYy4YHBIX M NPUKIAJHBIX UeH. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUH 3aTPYAHEHO TOHUMaHHE
IIPUHLUIIOB YCTPOICTBA U MCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKHU, BOCIPHUATAE U HHTEPIIPETALHS
Pa3HOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopMmanuu, ManodhdexkTuBHA
MIOBCEJHEBHAS MIPAKTUYECKAs eATeNbHOCTh. KaxkIoMy uesioBeKy B CBOEH KM3HU NPUXOIUTCS BBITOIHSTh
pacy€Thbl U COCTABIIATH AJITOPUTMBI, HAXOIUTh U IPUMEHSATH (POPMYJIbI, BIAJETh IPAKTUYECKUMHU IPUEMaMHU
reOMETPUYECKUX U3MEPEHUI U IOCTPOSHUM, YNTaTh HH(OPMALKIO, IIPEACTaBICHHYIO B BUJIE TaOJIuII,
JMarpaMM M rpaukoB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTU U IOHUMATh BEPOSTHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OnHOBPEMEHHO C pacuIMpeHueM chep IPUMEHEHHUs: MaTeMaTUKU B COBPEMEHHOM 0o011ecTBe B Ooiee
BaXXHBIM CTAHOBUTCS MaTEMaTUYECKUI CTHIIb MBIILIICHHUS, POSIBISIOIIMNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3yueHus MaTeMaTUKU B apceHas MPUEMOB U METOI0B MBILICHUS YeJIOBeKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKIMS U ASAYKLUs, 0000IeHIe U KOHKpeTH3allMs, aHaJIu3 U
CHHTE3, KIaccupUKalMs U cucTeMaTu3anus, abcrparupoBanue u aHajuorus. O6beKThl MaTeMaTHUECKUX
YMO3aKJIIOUEHUH, TPaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOIMYECKUX ITOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUs (OPMYINPOBATH, 0OOCHOBBIBAThH U JI0KA3bIBAThH CY)KJICHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beymmas posib NpUHAIIEKUT MaTeMaTuKe U B JOPMHUPOBAHUM
ITOPUTMUYECKON KOMIIOHEHTBI MBIIIJIEHUS U BOCIIUTAHUM YMEHUH 1eHCTBOBATS 110 3a/JaHHBIM aJIrOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATH HOBBIE. B mpoliecce pemieHus 3a1a4 — OCHOBOM y4eOHOM
JeATeIbHOCTH Ha YpOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKJIIaHAs CTOPOHbI
MBIIIICHHUS.

OOyuenne MaremaTuke AaET BO3MOXKHOCTh pa3BUBaTh y OOYYAIOMIMXCS TOYHYIO, PAlMOHAIBHYIO U
MH(POPMATHUBHYIO peub, yMEHHE OTOMpaTh Hanbosee MOAXOISIINE A3bIKOBbIE, CHMBOJIMYECKUE, Tpaduyeckue
CpeACTBa JJIsl BBIPAKEHUS CYXKAEHUHN U HATJISAHOTO UX MPEJICTaBICHMS.

Heo0x01uMbIM KOMIIOHEHTOM OO1IIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SIBIISIETCS 00I1Iee 3HAKOMCTBO

C MCTOJaMH IIO3HAHU I[GflCTBHTGJIBHOCTH, OpeACTaBJICHUC O IPCIAMCTC U MCTOJaX MATCMATHKH, UX OTJIMUHMH



OT METOJIOB APYI'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HayK, 00 0COOCHHOCTSAX MPUMEHEHUSI MAaTEMaTHKH IS
pelIeHusl HayYHbIX M MPUKIATHBIX 337ad. TakuM oOpa3oM, MaremaThdeckoe oOpa3oBaHHE BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyITbTYyphl YeIOBEKA.

W3yueHne mMareMaTHKH TaKXe CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHUIO YeJIOBEKA, MOHHUMAHUIO
KPacoThl U U3AIIECTBA MATEMAaTHUECKUX PACCYXKACHUHN, BOCIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO
UV CUMMETPHH.

Lean u3yvyenust yaeOHOro Kypca

VYuebHsbli Kypc «BeposiITHOCTD U CTaTHCTHKa» 0a30BOTO YPOBHS SIBJISETCS MPOJODKEHHEM U Pa3BUTHEM
OJIHOMMEHHOTO Y4eOHOT0 Kypca 0a30BOro ypoBHS OCHOBHOM 1IK0Jbl. Kypc npennasHaueH a1 opMUpoBaHus
y 00y4aromuxcs CTaTUCTHYECKOH KYIbTYphl M IOHUMAHHUS POJIM TEOPUU BEPOSITHOCTEH KaK MAaTEMaTHUECKOTO
MHCTPYMEHTA JUIsl U3Y4YEHHUS CIy4yailHbIX COOBITUH, BEMMYMH U ITpoueccoB. [Ipu uzydenun kypca oboramarorcs
MIPEACTABJICHUS yJalIUXCs O METOJaxX UCCIEA0BaHUS U3MEHUYNBOIO MUPA, PA3BUBAECTCS IOHUMAHHE
3HAYUMOCTH U OOIIHOCTH MaTeMaTUYECKUX METO/I0B TIO3HAHUS KaK HEOTHEMJIEMOI YaCTH COBPEMEHHOTO
€CTECTBEHHO-HAay4YHOT' O MUPOBO33PEHHUSL.

CopepxaHue Kypca HalpaBJeHO Ha 3aKpEeTJIeHUe 3HaHNUM), TOJTyY€HHBIX NPU U3Y4YE€HUHU Kypca OCHOBHOM IIKOJIbI
1 Ha pa3BUTHE MPEICTABICHUM O CITyyallHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXI1y HUIMU Ha BaXKHBIX PUMEPAX,
CIOKEThl KOTOPBIX MOYEPITHYTHI U3 OKpYyKarolero mupa. B pezynprarte y oOyyaronmxcs J0JIAKHO
chopMupoBaThCs MpecTaBiIeHUe 0 HanboJiee YIOTPEOUTEIbHBIX U O0IHUX MaTeMaTHYECKUX MOJIENSIX,
HCIOJIb3YEMBIX /ISl OTIMCAHUS aHTPOIIOMETPUYECKHX U IeMOTpaduuecKiX BEIUUNH, OrPEIHOCTEN B
Pa3IMYHOTO PoJa U3MEPEHUSX, JUINTEIBHOCTH 0€30TKa3HON pabOThl TEXHUUECKUX YCTPONCTB, XapaKTepUCTUK
MacCOBBIX SIBJICHUI U MPOIIECCOB B OOIIECTBE.

B cooTBeTcTBHU C yKa3aHHBIMM LIEISIMU B CTPYKTYpe yueOHOTro Kypca « BeposTHOCTh M cTaTUCTHKAY CpeaHei
IIKOJIbI Ha 6a30BOM YPOBHE BBIJIEJICHBI CIEAYIOLUE OCHOBHBIE COAEPKATENbHbIE IMHUM: «CilydailHbIe COOBITHS
U BEpOSTHOCTNY, «CiryyaiiHble BETMUYMHBI U 3aKOH OOJIBIINX YUCEI.

BaxxHyto yacTh Kypca 3aHUMAaeT U3y4eHUE FeOMETPUYECKOT0 U OMHOMHUAIBHOTO paclpeielIeHUi U 3HAKOMCTBO
C MX HENPEPBHIBHBIMU aHAJIOTAMHU — MOKA3aTEJIbHBIM U HOPMaJIbHBIM PACIIPEACICHUSAMMU.

Copneprxanue nuHuu «CinydaiiHple COOBITUS U BEPOSITHOCTH» CIYXKUT OCHOBOM 7151 (JOPMHUPOBAHUS
IIPECTaBICHUN O paclpenelIeHUU BEPOSITHOCTEN MEXK 1y 3HAUCHUSIMU CIIy4alHbIX BEJIMYNH, a TAKXKE 3Ta JINHUSA
HeoOxoauMa Kak 0a3a Julsl H3ydeHHsl 3aKoHa O0JIBIIMX yrcel — (PyHAAMEHTAJIbHOTO 3aKOHA, JICHCTBYIOLIETo B
IIpUPOJIE U OOIIECTBE U UMEIOILEr0 MaTeMaThdecKyto Gpopmanu3zanuio. CaM 3akoH OOJIBIINX YHCE
IIPEUIaraeTcsi B 03HaKOMUTEJIbHOM (hopMe ¢ MMHUMAJIbHBIM UCIIOJIb30BAaHUEM MaTEMaTH4eCKOro (hopmannsma.
Tembl, CBA3aHHBIE C HEPEPHIBHBIMU CIIy4alHBIMM BEJIMYMHAMH, aKLIEHTUPYIOT BHUMAaHHUE IIKOJILHUKOB Ha
ONMCAHUU U U3YUYEHUU CIyJalHBIX SIBJIEHUH C MOMOILBIO HEMpepbIBHBIX (PyHKIUH. OCHOBHOE BHUMAHUE
yIEseTCs I0KAa3aTeIbHOMY U HOPMaJIbBHOMY PACIpEACIeHUAM, IIPA 3TOM IIPEIIO0JIAraeTcsi 03HaKOMUTEIBHOE
u3yuyeHre MaTepuaia 6e3 JoKa3aTeabCTB IPUMEHSIEMbIX (PaKTOB.

MecTo Kypca B y4eOHOM ILIaHe

B YueOnoMm m1ane Ha nzyueHue Kypca «BeposaTHOCTh U cTaTHUCTHKa» Ha 6a30BOM YpOBHE OTBOJIUTCS 1
y4eOHBII yac B HEJIENI0 B TeUEHHE KaX/10To rojia o0yueHus, Bcero 64 yueOHbIX yaca.

IInanupyemsblie npeaMeTHbIE pe3yJbTaThl 0ocBOeHHA [IpumepHoii padoyeii mporpaMmmsel Kypca (1o rogam
00yueHus)

IIpenMeTHBIE pe3ynpTaThl OCBOEHHUS Kypca «BeposiTHOCTh U cTaTcTHKa» B 1 1-12 Kitaccax opueHTHpOBaHbI
Ha JIOCTWKEHHE YPOBHS MaTeMaTHYECKON TPaMOTHOCTH, HEOOXOIMMOT0 JJIsl YCIIEIIHOTO PElIeHHUs 33/1a4 U
npo6JieM B peabHOM JKU3HU U CO3/1aHUE YCIOBHM IS MX OOIEKYIbTYPHOTO DPa3BHUTHS.

OcBoeHnue yue6HOro Kypca «BeposTHOCTh 1 cTaTUCTHKa» Ha 0a30BOM YPOBHE CpeIHero o01iero oopa3zoBaHus
JIOJKHO 00ecrieuynBaTh JOCTH)KEHUE CIIeIyIOUINX MPEIMETHBIX 00pa3oBaTeIbHbIX PE3YJIbTAaTOB:



11knace

e YuraTh U CTPOUTH TAOIUIIBI M JUATPAMMBI.

e OmnepupoBaTh NOHATUSAMU: CpeAHEE apH(PMETHIECKOE, MEIaHa, HauboJIbIIee, HANMEHBIIIEE
3HAYEHHUE, pa3Max MACCHUBA YUCIIOBBIX JIaHHBIX.

e OnepupoBaTh MOHATHAMU: CIIyYalHBIN SKCIEPUMEHT (OIIBIT) U CIIydaifHOE COOBITHE,
3JIEMEHTapHOE COOBITHE (3TIEMEHTAPHBIN NCXO/) CIIY4allHOTO OIbITAa; HAXOUTh BEPOSITHOCTU B
OTIBITaX C PAaBHOBO3MOKHBIMH CIy4alHBIMU COOBITUSIMHU, HAXOIUTh U CPABHUBATH BEPOSITHOCTU
COOBITUH B U3YUEHHBIX CITy9alHBIX IKCIIEPUMEHTAX.

e Haxoauts u hopmMynupoBaTh COOBITHS: IEpeceueHHe 1 00bEJMHEHNE JAHHBIX COOBITHH, COOBITHE,
MIPOTUBOTIOJIOKHOE TAHHOMY COOBITHIO; TTOJIB30BAThCS AUarpaMMamMu Ditiepa u GopMyson
CJIOEHHS BEpPOSTHOCTEH MPHU PELICHUH 3a/1a4.

e OmnepupoBarh NOHIATUSIMHU: YCIOBHAS BEPOATHOCTb, HE3aBUCHMbIE COOBITHS; HAXOIUTh
BEPOSITHOCTH C TOMOIIBIO IIPaBHUJIa YMHOKEHUS, C IOMOIIBIO JepeBa CIy4ailHOTo ObITA.

e [lpuMeHsATH, KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PELICHUH 3a7au.

e OmnepupoBarh NOHATUSAMU: UCTIBITAHUE, HE3ABUCUMBbIE HCTIBITAHUSI, CEpUs UCTIBITAHUMN, YCIIEX U
HeyJla4ya; HaXOIUTh BEPOATHOCTH COOBITHI B CEpUM HE3aBUCHUMBIX UCIIBITAHUN JIO IEPBOTO
ycrexa; HaXOJUTh BEPOSITHOCTH COOBITUH B cepuu HcTibITaHui beprysm.

e OmnepupoBaTh NOHATUSAMU: CllydaiiHasi BEJIMUMHA, PacIipe/ie]IeHHe BEPOsITHOCTEH, AuarpaMma

12 knace  DACTIDEIENEHH.

e (CpaBHMBATh BEPOATHOCTH 3HAYEHUM CITy4aHOW BEJTMYUHBI IO PACIPEICTCHHUIO WU C TIOMOIIBIO
JUarpamMm.

e OmnepupoBaTh NOHATHEM MAaTEMATHYECKOTO 0’KMIAHUS; IPUBOAUTH IPUMEPBI, KAK IPUMEHSAETCS
MaTeMaTH4ECKOE OKUJAHUE CITy9aliHON BEJIMYMHBI HAXOJUTh MATEMAaTUYECKOE OKHUJaHUE T10
JAHHOMY PaCIpEIEICHUIO.

e lMeTh npencTaBiieHUE O 3aKOHE OOJIBLINX YUCE.

e Hwmets IMpEACTABICHHUE O HOPMAJIbHOM PaCIpEaCIICHUN.

Conep:xanue yuye0HOro Kypca (mo rogam o0y4eHus)

11 knace

[IpencraBnenue JaHHBIX C HOMOIBIO Ta0buuI U tuarpaMm. CpeiHee apugmMeTndeckoe, MeauaHna, HaubosbIee
Y HauMeEHbIlIee 3HaAUeHMs, pa3Max, JUCIIEPCUs U CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HA0OPOB.

CnydaiiHble 3KCIIEpUMEHTHI (OTBITHI) U ClTydaiiHble COOBITHS. DIeMeHTapHble coOObITHs (McX01b1). BeposTHOCT
cllydaifHOTro coObITHS. Bar30cTh 4acTOTHI M BEpOSATHOCTH cOObITUN. CllyyaiiHbIe ONBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU. BeposiTHOCTH COOBITHH B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSAMH.

Omnepanuu HaJl COOBITUSAMU: IEpeceueHue, 00beANHEHHE, TPOTUBOIIOJIOKHBIE cOOBITHA. J{narpaMmel Ditnepa.
dopmyiia CI0kKEHUS BEPOSITHOCTEN.

YcnoBHas BEPOATHOCT. Y MHOKEHHE BEPOATHOCTEN. JlepeBo cirydallHOro skcnepuMenTa. @opmyiia moJiHou
BeposATHOCTH. HezaBucumMble coObITHS.

Komb6unaTopHoe npaBuio ymHoxeHus. [lepecranoBku u pakropuan. Yucno coueranuit. TpeyroabHUK
[Mackans. ®opmyna OuHoma HeroToHa.

bunapHblii ciyyaifHbIi ONBIT (MCIIBITaHUE), yeIieX U Heyaaya. HezaBucumblie ucnbitanus. Cepust HE3aBUCHMBbIX
UCHBITAaHUHN A0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUIN bepHyIn.

Cnyugaitnas BenuunHa. Pactipenenenue BeposaTHocTel. Jlnarpamma pacnpenenenus. [Ipumepsl pacnpenencHuid,

B TOM YUCJIC, TCOMCTPHUICCKOC U OMHOMHAIILHOE.



12 kaace

UYucnoBele XapaKTEPUCTUKU CIyJalHbIX BEJIMYMH: MAaTEMAaTUYECKOE 0’KUJIAHUE, TUCIIEPCUS U CTAHJAPTHOE
oTkJoHeHHe. [Ipumepsl IpUMEHEHN MaTEMaTUYECKOTO OKUIAHMsI, B TOM YHCJIE B 337ja4axX U3 IIOBCETHEBHOM
KHU3HU. MaTteMaTHuecKoe OKujaHue OMHApHOU CITy4aiiHOHM BeMM4YMHBL. MaTreMaTuyeckoe OXKUIaHNuEe CyMMBI
CllydaliHbIX BETMYHUH. MareMaTnyeckoe 0)kMIaHUE U TUCIIEPCUsl TEOMETPUUYECKOT0 U OMHOMHUAIBLHOTIO
pacIpeaeeHuil.

3akoH OOJIBIINX YHCET ¥ €r0 POJIb B HAYKE, IPUPOJIE B 00IIecTBe. BRIOOPOUHBII METO1 HCCIICTOBAHHIIA.
[Ipumepbl HENPEPHIBHBIX ClTydailHbIX Beln4YuH. [IoHsATHE O MIIOTHOCTH pacnpeaeaeHus. 3aaauu, IPUBOASIINE K

HOpMaJIbHOMY pactpejenenuto. [IonsaTre o HopMaaTbHOM PacIpPECIICHHUM.



TEMATHYECKOE INTAHUPOBAHMUE

11kmace
No | HaumenoBanue paszaenoB u teM | KonmdectBo wacoB| Jlara Bunapl nedarensHOCTH Bunbr DNEeKTPOHHBI
MPOrpaMMBbl Beer| KoHTp| MpakT KOHTPOJI | € peCypcChl
o |pab. | pa0. A

Paznen 1. IlpencraBienne JaHHBIX M ONUCATEIbHAS CTATHCTUKA — 4 yaca

1.1. | IlpencrapiieHne JaHHBIX C 1 HN3BaexaTh nHpOpMaLMIO U3 TAOJIUIl U TUATPAMM, https://ww
TTOMOTIIBIO TAOJIUII U TUATPAMM HCMOJb30BATH TaOIUIIBI M THAarPaMMBI JIJIsl TIPEICTABIICHUS w.yaklass.ru

1.2. | Cpennee apuMeTHYECKOE, 1 CTATHCTHYCCKUX NTAHHBIX. https://ww
MeaHa HaxoauTh onucarenbHbIe XapaKTePUCTUKH JIAHHBIX. o w.yaklass.ru

13 | HanGobiiee i HanMeHbIIee 1 BeiaBUraTh, KpUTHKOBATH THIIOTE3bI O XapaKTepe CirydaiiHol https://ww
SHAYCHIS, PA3MAX, THCTICPCHS, W3MEHYUBOCTH M OTIPEACIIAIONINX € (hakTopax w.yaklass.ru
CTaHJAPTHOE OTKJIOHEHUE
YHUCIIOBBIXHA0OPOB

1.4. | Ilpaktuueckas padota 1 1 [TpaxTuy |https://ww
«IIpencraBnenne NaHHBIX U ecKas w.yaklass.ru
OTIMCATENIbHAS CTATUCTHKAY pabora;
Hroro no pazneny 4
Paznen 2. CiyyaiiHble ONBITHI U CJIyYailHble COOBITHSA, ONBITHI ¢ PABHOBO3MOKHBIMH 3JIeMEHTAPHBIMHU MCX0aMHU — 3 yaca
2.1. | Ciiy4daiiHble S5KCIEPUMEHTBI 1 BroiaesasiTh Ha MpUMepax cirydyaifHbIe COOBITHS B OTMCAHHOM https://ww
(OMBITHI) U CIy4alHbIE CIIy4aifHOM OTIBITE. w.yaklass.ru
COOBITHS. DIIeMEHTapHbIE ®opMyIUPOBATH YCIIOBUSA MIPOBEICHUS CIy4alfHOTO OIIBITA.
cOOBITHSI (MCXOMBI) HaxoauTh BeposTHOCTH COOBITHII B OTIBITAX C PABHOBO3MOKHBIMHU

2.2. | BeposATHOCTH Cily4aliHOTO 1 UCXOJIaMH. https://ww
coObITHs. BeposTHOCTH COOBITHI B MopenupoBaTh ONbITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU w.yaklass.ru
OTIBITaX C PABHOBO3MOYKHBIMU UCXOJaMH B X0JI€ MPAKTUYECKOM pabOThI
AJIEMEHTAPHBIMU COOBITHUSMHU.

2.3. [[IpakTuueckas padota «Crny4aiinsl| 1 1 ITpaxruye https://ww
OTIBITHI U CITydaliHbIe COOBITHS, CKast w.yaklass.ru
OTIBITHI C PABHOBO3MOKHBIMU pabota
DIIEMEHTAPHBIMU UCXOJaMI»

Uroro no pazneny 3

Paznen 3. Onepauuu HaJx COOLITHSIMM, CJI0KeHHE BepOSITHOCTEH — 3 yaca
3.1. | Oneparuu Ha/1 COOBITUSIMU: 1 Hcnoab30BaTh AuarpaMMel Jitiepa U CIOBECHOE ONMCAHKE https://ww

nepeceyeHue, 00beAMHEHHE

COOBITHIA 17151 JOPMYITHPOBKH U U300paKeHHsI 00bEeAMHEHUS U

w.yaklass.ru




COOBITH, TPOTUBOTIOJIOKHBIE
COOBITHS

nepecedeHus COOBITHI

PemaTh 3aa4M ¢ UCTIOIb30BaHUEM (POPMYIIBI CIIOKEHUS

3.2. | dnarpammsl Diinepa BEPOATHOCTEN https://ww
3.3. | ®opmyna croxxeHus w.yaklass.ru
BEPOSATHOCTEN
Wtoro no pazneny: 3
Pa3nen 4. YciioBHasi BepOSTHOCTD, IepeBO CJY4YaiiHOr0 ONbITA, JopMy.ia MOJIHOH BEPOATHOCTH M HE3aBHCUMOCTH COOBLITHI — 6 YacoB
4.1. | YciioBHast BEpOATHOCTD 1 PemaTh 3a1aum Ha HAXO0XKJCHUE BEPOATHOCTEN COOBITHIA, B TOM https://ww
YHCIIE YCIOBHBIX C MOMOIIBIO JIEPEBACITYYaiHOTO OTIBITA. w.yaklass.ru
4.2. | YMHOXKEHHE BEPOSITHOCTEH 1 OnpeneasaTb HE3aBUCUMOCTH COOBITUH 110 POpPMYJIE U 110 https://ww
OpraHu3aIuy CIIy4alHOTO OIbITa w.yaklass.ru
4.3. | lepeBo cimydaitHOTO 1 https://ww
JKCIEpUMEHTa w.yaklass.ru
4.4. | ®opmyna mojHOM BeposTHOCTH | 1 https://ww
w.yaklass.ru
4.5. | He3aBucuMble COOBITHS 1
4.6. | IlpakTuyeckas pabota 1 [Tpakr
«Y CIOBHasIBEPOSATHOCTD, IEPEBO nyecka
CIIydaifHOTO OmbITa, hopmyrna s
MIOJIHOM BEPOSITHOCTH U paboTta
HE3aBUCUMOCTB COOBITHIDY
Utoro no pazneny: 6
Pazjnen 5. DieMeHTHI KOMOMHATOPUKH — 4 yaca
5.1. | KomGunatopHoe nmpaBuiio 1 Hcnoab30BaTh NpaBuiIo yMHOXKEHUS JJIS IEPEUUCIICHUS COOBITHIA B https://ww
YMHOKEHUSI. CIIy4ailHOM OTIbITE. w.yaklass.ru
5.2. | [lepecranoBku U (hakTOpUail 1 Ioan3oBaTbes popmynnoit u TpeyronsHukoM [lackans as https://ww
OIIPENIETICHUS YUCIIa COYETaHU I w.yaklass.ru
5.3. | Yucno coueranmii. Tpeyroapnuk | 1 https://ww
[ackans w.yaklass.ru
5.4. | ®opmyna 6unoma HeroToHa 1 https://ww
w.yaklass.ru
Hroro no pazneny: 4

Pasznen 6. Cepun noc/ieqoBaTe/ibHbIX HCIIBITAHNH — 3 yaca

6.1.

bunapHbIil Cl1y4aiiHBIN OIBIT
(ucmpITaHue), ycrex 1 Heyjaaua

1

Pa30uBaTh ClI0XHEIS SKCIICPUMCHTDBI Ha OTACIILHBIC UCIIBITAHUA.
OcBauBaTh NOHSATHSA: HCIIBITAHUC, CCPUA HE3ABUCUMBIX

https://ww

w.yaklass.ru




UCHOBITAaHUH.

6.2. | He3aBucumble UCIIBITAHNUS. 1 IIpuBoanTH MPHUMePHI CEpHUil HE3aBUCUMBIX UCIIBITAHUM. https://ww
Cepust HE3aBUCUMBIX UCTIBITAHUN PemaTh 3a1a4uM Ha IOMCK BEPOATHOCTEN COOBITHH B CepUu w.yaklass.ru
1o nepsoro ycnexa. Cepust UCIBITaHUH /10 IEPBOTO yCII€Xa U B CEPUSAX UCIBITAHUI
HE3aBUCUMBIX UCITBITAHUH bepnymnu.
beprymin. H3yuaTth B X0/1€e MPaKTHYeCKOH PadOTHI C UCTIOJIH30BAHUEM
6.3. | IIpaktuueckas pabota ¢ 1 1 JIEKTPOHHBIX TaOJINIl BEPOSITHOCTH COOBITUH B CEPUAX I[Mpaxruy [https://ww
HCII0JIb30BAHUEM DIICKTPOHHBIX 1 HE3aBUCHUMBIX UCIIBITAHUN eckas  |w.yaklass.ru
Tabnun o teme: «Cepun pabora;
MIOCJIEJOBATEIbHBIX UCTIBITAHUI
Uroro no paznpeny: 3
Pa3nen 7. Ciryualinble BeJIMYMHBI U pacnpe/iejieHust — 6 yacos
7.1 | Cny4aiiHasi BeTU4YMHA 1 OcBauBaTh NOHATHUSA: CITydailHasl BEJIMYMHA, pACTIpEICTICHUE, https://ww
72 | Pacnipenenenne BepostHOCTEH 1 TabnHIa pactpeaesieHus], TuarpaMmmMapacipeieIcHusI. w.yaklass.ru
IIpuBOAMTH NpUMeEPHI pacIpeieICHUH, B TOM YUCIIE
7.3 | Anarpamma pacnpeneneHus 1
reOMEeTPUYECKOr0 U OMHOMHUAIBHOTO.
74 | Cymma ¥ poHM3BEICHHE 1 CpaBHHMBATD pacrpe/eeHus CaydaiHbIX BETUUHH https://ww
CITy4aiHbIX BETHYMH HaxoauTh 3HaU€HNs CyMMBI M IPOU3BEICHUS CITyYalHbBIX BEIUYHH. w.yaklass.ru
7.5 | llpumepsl pactpe/ieeHuii, B TOM | 2 CTpouTh U pacno3HaBaTh reOMETPUUECKOE U OMHOMHAIIBHOE
YHUCJIC TCOMETPUUCCKOC U pacopeaeneHue
OMHOMHAIIEHOE
Htoro no paszeny: 6
Pa3znea 8. O0001IeHHE M cUCTEeMATH3ALMA 3HAHMI — 5 yacoB
8.1. | OnucarenbHas CTaTUCTUKA 1 IHoBTOPSATH N3yYEHHOE U BHICTPAMBATH CUCTEMY 3HAHUN https://ww
w.yaklass.ru
8.2 | CnyuaiiHble OIBITHI U 1 https://ww
BEPOSATHOCTH CITy4aiHbIX w.yaklass.ru
COOBITHIT
8.3 | Onepanuu HaiCOOBITUAMU 1 https://ww
w.yaklass.ru
8.4 | DneMeHTBl KOMOMHATOPUKHY, 1 https://ww
CepUH HE3aBUCUMBIX MCIIBITAHUI w.yaklass.ru
8.5 | UTtoroBas xoHTposbHas pabota |1 1 KOHTD.
pabora
Hroro no paszeny: 5 1
OBILLEEE KOJIMYECTBO YACOB 34 |1 4




12kaacce

Ne  [HammenoBanue paznenoB utem  |[KonuuecTBo yacoB |[lara Bunwl nesarensHoctu Bunp, DNEeKTPOHHBI
BCETO|KOHTP. |TIPaK. dopmbr  |e
pabotr |pabor KOHTPOJI  (00pa3oBaTenb
HBIEPECYPCHI
Pa3nea 1. [loBTopenue, 00001eHne H cUCTeMATH3alUsl 3HAHUH — 4 yaca
1.1. |CnyuaiiHble OIIBITHI M BEPOSITHOCTH 2 [ToBTOpATE M3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHUI
CITyJaitHBIX COOBITHI
1.2. |Cepuu HE3aBUCHUMBIX UCTIBITAHUH |1
1.3. |CnyuaiiHble BETUYUHBI 1 1
pacrpeseneHus
Hroro no pazneny 4
Pazjnen 2. MaTtemaTuyeckoe o:KujaHue cJaydyaiHoi BeJnunHbl — 4 yaca
2.1. (Ilpumepsl mpuMeHEHUS 1 OcBauBaTh MOHATHE MATEMATUYECKOTO OKUIAHHUSL. https://ww
MaTEeMaTH4ECKOT0 0°KUIaHHS [TpuBOIUTH M 0OCYX1aTh TPUMEPHI TPUMEHEHHUS w.yaklass.ru
(cTpaxoBaHue, JoTEpes). MaTe€MaTUYECKOTO OKUIaHUA. BpuncisaTe MaTeMaTHUECKOE
2.2. [MaTteMaTH4uecKoe OKUIaHNuE 1 OXXHUJaHHue. https://ww
CYMMBI CITy4alHbIX BEJIMYMH Hcnonp30BaTh MOHATHE MAaTEMATUYECKOTO OXKUIAHUS U €T0 w.yaklass.ru
2.3. |MatemaTuueckoe 0KHuIaHue 2 CBOWICTBA NPH peIeHNH 3a/1a4. HaxouTh 110 H3BECTHEIM [Tpaxtuyec |https://ww
reOMETPUUYECKOro 1 opMyIamM MaTEMaTHIECKOE OKUIAHUE CYMMBI CITy4aifHbIX Kasipabora |w.yaklass.ru
OHHOMUAILHOLO BennurH. HaxouTh no n3BecTHBIM (opMysiaM MaTeMaTHUYeCKUe
pacrpeeeHuit 0>KMJIaHUSI CIIy4YalHbIX BEJIMYHUH, UMEIOIINXI€OMETPUUECKOE U
OMHOMUATBHOE pacrpeaeIeHUs
Uroro no pazneny 4
Pa3nen 3. lucnepcus u cTaHIaAPTHOE OTKJIOHEHHE CIIy4aiiHO# BeJIM4nHbI — 4 yaca
3.2. |[ducnepcuu reOMeTpU4ecKoro u |2 OcBauBaTh MOHATHUS: JUCHIEPCHS], CTAHIAPTHOE OTKIIOHEHUE https://ww
OMHOMMAJIBHOTO pacnpeaciICHUsI. cnyqaﬁHoﬁ BenMuMHbL. HaxouTh Iucnepcento o pacipeacieHuro w.yaklass.ru
3.3. [[IpakTuueckas pabota ¢ 1 1 IIpaxtu https://ww
VICII0JIb30BAHNEM DIIEKTPOHHBIX Yyeckas w.yaklass.ru
TabuIl 1o Teme: «Jlucnepeus u pabora
CTaHJIaPTHOE OTKJIOHEHUE
CIIy4aiiHOM BEJIUYUHBDY
Hroro no pazneny: 4

Pasznea 4. 3akoH 00abIINX YKcea — 3 yaca




4.1. |3axoH OONBIINX YUCET 1 3HAKOMHTHCS C BBIOOPOYHBIM METOOM UCCIICIOBAHUS https://ww
COBOKYITHOCTH JIaHHBIX. w.yaklass.ru

4.2. |BrIOOpOYHBII METOA 1 N3yuaTh B X0/1€ NpaKTUUECKOM pabOThI C UCTIOIB30BAHHEM https://ww
rccre10BaHu i AIIEKTPOHHBIX TAOJIUIl TPUMEHEHHE BELIOOPOYHOTO METOAa w.yaklass.ru

4.6. [[Ipaxtudeckas paborta c 1 UCCIIEI0OBAaHM IIpaktu  |https://ww
VCII0JIb30BAHUEM DJIEKTPOHHBIX 1 YyecKas w.yaklass.ru
TaOIHIL 110 TeME: «3aKOH OOJIBIINX pabora
qrce

Hroro no pazneny: 3

Pa3nen S. HenpepsbiBHbBIe cilydaiiHble BeJMYUHBI (pacnpeesieHus) — 2 yaca

5.1. |[[Ipumepbl HENpPEpHIBHBIX 1 OcBauBath MOHSTHS: HETIPEPbIBHAS Clly4yailHasl BEJIMYUHA, https://ww
CllydaiiHbIXBETUYUH. DyHKIHS HEeNpepbIBHOE pacnpezeneHue, (GyHKIMS IVNIOTHOCTH BEPOSTHOCTH. w.yaklass.ru
MJIOTHOCTH pacipeesieHusl. [TpuBOINUTE IPUMEPHI HEMPEPHIBHBIX CIYIANHBIX BEJTUIHH.

5.2. |PaBHOMepHOE pacrpeeicHue 1 Haxoaute BeposTHOCTH COOBITHIA 110 JaHHOH (PYHKIIMU IIJIOTHOCTH, https://ww
1 €ro CBOMCTBA B TOM YHCJIE PAaBHOMEPHOTO pacIpeaesieHus w.yaklass.ru

Uroro no pazneny: 2

Pa3nen 6. HopmanbHoe pacnipenesnenne — 2 yaca

6.1. [3amaum, mpuBOIAIIHE K 1 OcBanBaTh NOHATHS: HOPMAJIBHOE PACIIPE/ICIICHHE. https://ww
HOPMaJIbHOMY pacipeesIeHHUIO. Boiaensate no onvcaHuio ciiyyaiiHble BeJIMYUHBL, paclpeaesIEHHbIE w.yaklass.ru
OyHKIMS TUIOTHOCTHU U CBOMCTBA 10 HOpMaJIbHOMY 3aKoHy. [IpuBoaNUTE IpUMeEpHI 3a1a4,
HOPMaJILHOTO pacipeieleHus MPUBOAIINX K HOpMaIbHOMY pacnpeseneHuto. Haxoauts

6.2. [[IpakTuyeckas padbora ¢ 1 1 YHCIOBBICXapPaKTEPUCTUKU HOPMAJIBHOT'O paclpeieaeHus o https://ww
MCI0JIb30BAHNUCM DJICKTPOHHBIX N3BCCTHBIM (bOpMYJ‘IaM. Pemate 3aJa4u, CBA3aHHBIC C w_yaklass,ru
Taouuil 10 Teme: «HopmanbsHoe IPUMEHEHHUEM CBOICTB HOPMAJILHOTO paclpeesieHui, B TOM
pacrpeeneHus YHCIIe CUCTIONB30BAHUEM DIIEKTPOHHBIX TaOIHUI]

Uroro mo pazneny: 2

Pa3nen 7. IloBTOpenue, 000011eHNe ¥ cCCTeMaTH3aNusl 3HaHU# — 15 yacoB

7.1 |IlpencraBiieHuE JaHHBIX C 3
MOMOIIBIOTA0HUI] U IUarpaMm

7.2 |OnmcarenbHas CTaTUCTHKA 2

7.3 |OnbITHI C pABHOBO3MOXHBIMHU 2
DIIEMEHTAPHBIMU COOBITUAMU

7.4 |BblunciieHuE BEPOSITHOCTEN 3

COOBITHI C MpUMEHEeHHEM (OopMYyIT

rpaduuecKux METOJIOB

HOBTOprTL HN3YUYCHHOC U BbICTpANUBATh CUCTCMY 3HAHUH

https://ww
w.yaklass.ru

https://ww
w.yaklass.ru

https://ww
w.yaklass.ru

https://ww
w.yaklass.ru




(koopuHaTHasg npsMasi, 1epeBo,
nuarpamma Jusnepa)

7.5 |CiyualiHble BETUYHHBI U 2
pacrpeeneHus
7.6 |MatemaTnueckoe OKuJIaHue 2
CITy4aitHOW BEITHYUHBI
7.7 |UToroBasi KOHTpOJIbHAS paboTa 1 KOHTPOJIbH
pabora
Wroro no pazneny: 15
OBIIEE KOJIMYECTBO HACOB I1O (34

[TPOTPAMME




IMOYPOYHOE IIVTAHUPOBAHME, 11 knacc

Ne Jaara Tema ypoxa
n/n man | ¢akr
IIpeacraBieHue JaHHBIX U ONKMcaTe/IbLHAS CTATUCTHKA — 4 yaca
1. [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOIUIl M THAarpaMM
2. Cpennee apudmMernueckoe, MeIuaHa
3. Haunbounbiee n HanMeHblee 3HAYCHUS, pPa3Max, AUCTIEPCHSI, CTAHAAPTHOE
OTKJIOHEHHE YUCIIOBBIXHAOOPOB
4. [Ipaktuyeckas pabota mo teme «lIpencraBieHne JTaHHBIX M OMUCATENbHAS

CTaTUCTHUKA»

CJIy‘laﬁHble OIIBITBHI Cﬂyqaﬁﬂble COﬁLITI/Iﬂ, OIIBITHI C PABHOBO3MOKHBIMHA 3JIEMECHTAPHBIMUA UCXO0AaMM

— 3 yaca

5. CrnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U CITydaliHble COOBITHSI.
DneMeHTapHble COOBITHS (MCXObI)

6. BepositHOCTh citydaiiHOTO cOOBITHS. BEeposTHOCTH COOBITHII B OTIBITAX C
[PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU

7. [IpakTnueckas padota no Teme «CiydaiiHble OIBITHI U CIy4aiiHbIe
COOBITHSI, OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH HCXOIaMI)

Onepanumn Hajg cOOLITUSIMH, CJI0KeHHe BeposiTHOCTel — 3 yaca

8. Onepary HaJl COOBITHSIMU: TIEpecedeHre, OObeTMHEHNE COOBITHH,
MIPOTHUBOIIOJIOKHBIE COOBITHS

9. Juarpammser Diinepa

10. DopmyIa CI0KEHHS BEPOSITHOCTEN

Yci0BHAs BEPOSAATHOCTD, /IEPEBO CJIYYaiiHOTr0 ONbITa, GopMyJia MOJHON BEPOSITHOCTH U
HE3aBHCHUMOCTH COOBITHI — 6 YacoB

11. VYcnoBHas BEpOATHOCTh

12. YMHOKXEHHE BEPOSTHOCTEMN

13. JlepeBo ciydyailHOTO SKCIEPUMEHTA

14. dopmysia OJTHON BEPOSITHOCTH

15. HezaBucumbie coObITHs

16. [IpakTuueckas paboTa «YcioBHas BEPOSITHOCT, IEPEBO CIy4alHOTO
ombITa, GopMysa MOJHOM BEPOSITHOCTH U HE3aBUCUMOCTb COOBITHI»

DJieMeHThl KOMOMHATOPUKHU — 4 yaca

17. KombOunaTopHOE MpaBUiI0O YMHOKEHUS

18. [TepecTtanoBku 1 (akTopra

19. Yucno coueranuit. TpeyronsHuk [lackans

20. ®dopmyna 6uaomMa HproToHa

Cepuu nocienoBaTeIbHBIX HCNIBITAHMIT — 3 yaca

21. bunapHbIii ciy4aliHbIil ONBIT (MCIIBITAHUE), YCIIEX U HEyAaya

22. HezaBucumblie ucripiTanus. Cepust He3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO
ycrnexa. Cepusi He3aBUCUMBIX HCTIbITaHUM bepHymu

23. [IpakTuueckast pabota o teme: «Cepun Mociea0BaTeIbHbBIX HCIBLITAHUID)

Cayuaiinble BeJIMUMHBI M pacnpe/iesieHus — 6 4acos

24. CrnyyaiiHas BeIM4MHA

25. Pacnpenenenue BeposaTHOCTEN

26. Juarpamma pacnpeneseHus

27. CymMa 1 mpou3BeJeHUECTyYailHbIX BETUYHUH

28. IIpumeps! pacrpenencHuii

29. I'eomerpuueckoe 1 OMHOMHAIILHOE paciipeiesieHne

O000menne n cucTreMaTu3anust 3HaHUH — S YacoB

30. OnucarenbHas CTaTUCTUKA

31. CnyyaiiHble OTBITHI UBEPOSTHOCTH CIyJailHBIX COOBITHI

32. Omnepanyu HaICOOBITUAMU




33

Hmozosasa konmponvnasn paboma

34

DneMeHThl KOMOMHATOPUKH, CEPUH HE3aBUCHMBIX HCITBITAHUIN

IMOYPOYHOE IIVTAHUPOBAHME, 12 kiacc

Ne aara Tema ypoka
n/n man | (akr
IloBTOpeHue, 00001IeHNe M cUCTeMATH3aLUA 3HaHUH — 4 yaca
1. Crny4daifHbI€ OTIBITHI
2. CrnyyaiiHble BEpOSITHOCTH CITy4aliHbIX COOBITUI
3. Cepuu HE3aBUCUMBIX UCTIBITAHUN
4. CrnyyaiiHble BEJIMUMHBI U pacrpeaeieHus
MartemaTHyeckoe 0:KiAaHNeE CIy4YaliHON BeJIMuYnHbI — 4 yaca
5. [Ipumepbl npUMEHEHNsI MATEMaTUYECKOTO O’KUIaHUS (CTpaXOBaHUE,
notepest)
6. MatemaTtnueckoe 0KuJaHue CyMMBI CITy4aiiHbIX BETMYUH
7. MareMaTnuecKkoe 0KHITaHNE T€OMETPUIECKOTO PaCIpeIeICHUS
8. MatemaTtuueckoe 0kHuJJaHue OMHOMUAILHOTO PACIIPEIeIEeHUS
Jucnepcus ¥ cTaHAapPTHOE OTKJIOHEHMe CJIy4YaiiHoOH BeJMYHHbI — 4 yaca
9. Jucnepcus, cTaHIapTHOE OTKIOHEHHUE CITyYallHOM BEJINYUHBI
10. Jlucniepcusi TeOMETPUYIECKOTO PACIIPENEICHUS
11. Jucnepcust ONHOMHMAIILHOTO pacIpeieIeH s
12. [IpakTrueckas padota o Teme: «Jlucnepcus u CTaHIapTHOE
OTKJIOHEHUECITy4yailHOM BETMYMHBI»
3akoH 601bIINX YHceT — 3 yaca
13. 3aKoH OOJIBIINX YUCEII
14. Br100opouHBbIit METO T MCCIIETOBAHUI
15. [IpakTrueckas paboTa 1o Teme: «3aKOH OOJIBIINUX YUCEID»
HenpepbiBHbBIE ciIydaiiHble BeJIHYHHBI (pacnpenesieHus ) — 2 yaca
16. [Tpumepsl HEMPEPHIBHBIX CTy4alHBIXBEIUUUH. DYHKIHS TIOTHOCTH
pacnpeeneHus
17. PaBHOMEpHOE pacripeniesieHre U ero CBOMCTBa
HopmanbHoe pacnipeesneHue — 2 yaca
18. OyYHKIMS JIOTHOCTU U CBOMCTBA HOPMAJILHOTO pacipeaesieHus
19. [IpakTuueckas padota no reme: «HopmansHOe pacnpeneneHus»
IToBTOpEeHUE, 00001IeHNE ¥ CHCTeMAaTH3aIus 3HaHuii — 15 yacoB
20. [IpencraBieHne qJaHHBIX C TOMOIIBIOTAOHIL
21. [IpencraBnenue naHHBIX ¢ HOMOLIbIOHArPAMM
22. OnucarenpHas CTaTUCTUKA
23. OnBITHI ¢ PABHOBO3MOXKHBIMUAIIEMEHTAPHBIMU COOBITUSIMH
24, Brruncnenue BeposiTHOCTEH COOBITHI ¢ TpUMEHEHHEM (HOpMYIT
25. Brruncnenue BepositTHocTell cOOBITHH rpad)nuecKuM METOI0M
26. Brruncnenue BepoaTHOCTEH COOBITHI ¢ MPUMEHEHNEM KOOPIUHATHOMN
npsIMOii, 1epeBa, TuarpaMmMbl Diliepa)
27. CrnyyaiiHble BEJTMYMHBI U paclpeAeIeHUs
28. MareMaTnyeckoe 0)KHUJaHue CIIy4allHON BEJIMYUHBI
29. IlepectanoBku U (akropuan
30. UYucino coueranuii. TpeyronpHuk Ilackans
31. ®opmyna 6uHoma HeriotoHa
32. Omnepanyu HaJICOOBITUAMU
33 Hmozosean konmponavnas paboma
34 Pe3ynbTaThl KOHTPOJIBHOM PabOTHI




[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
obpa3zoBatenbHOM mporpammel (11 kiracce)

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON IPOTPaMMBbI CPETHET0 00IIEero 00pa3oBaHMs

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSIMH: pAlMOHAIbHOE M JEMCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

Bomonnsate  apudmernyeckue — omepaluM € pallMOHAIBHBIMHU U

I[Cf/iCTBI/IT@J'II)HBIMI/I qHucJjiaMHu

1.3

BremoaHAT HpI/I6J'II/DKeHHI)Ie BBIYMCJICHUA, HCIIOJIB3YA IIpaBuJIa
OKPpYIIJICHHA, AC€J1aTh IPUKUAKY U OLCHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATHSIMU: CTEMEHb C IEJBIM TOKAa3aTesieM, CTaHIapTHAas
dbopma 3amucu JEHCTBUTETHLHOTO YHWCIIA, KOPEHb HATypajdbHOW CTEIICHH,
WCIIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3alUCH JIEHCTBUTEIBHBIX YUCET IS
perieHus MPaKTUUECKHUX 3a/1a4 ¥ TPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIHHOTIO
yria; WCIOJIb30BaTh 3alUCh IPOU3BOJBHOTO YIJIa uepe3 oOpaTHBIE
TPUTOHOMETpHUUYECKUE (QYHKIINH

YpaBHEeHHS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, ypaBHEHHUE, HEPABEHCTBO, IIEJIOE,
paluoHaIbHOE, UppaloHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE

2.2

BrimonHaTe mpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHHUI U pellIaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

23

BreimonasaTs Hp606pa3OBaHI/IH LECJIbIX, PAOUOHAJIBHBIX W UPPAIUOHAIIBHBIX
BLIpa)KeHI/Iﬁ h pellaTb OCHOBHBLIC THIIbI MCJIbIX, pPAalHOHAJIbHBIX H
HppanuOHaJIbHbIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.4

HpI/IMeHHTB YPaBHCHUSA W HCPABCHCTBA JIA PCIICHHUA MATCMATHYCCKUX
3ala4 U 3aa4 U3 pa3JInIHbIX obOnacreit HAyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTB pPCaJIbHBIC CHUTyallUM Ha SA3BIKC anre6pLI, COCTaBJIATH
BbIPpAKCHHS, YPABHCHHA, HCPABCHCTBA IO YCJIIOBHUIO 3a1da4H, UCCICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHkuMK U rpaduKu




OmnepupoBaTh MOHATUAMU: (QYHKIUS, CIIOCOOBI 3a7aHus (YyHKIIUH, 00JIacTh

3.1 OTpENeNIeHNsT W MHOXKECTBO 3HaueHW QyHKIuHM, Tpaduk (QyHKIUH,
B3aMMHO 00paTHbIe (QyHKIUU

39 OnepupoBaTh MOHATUSIMH: YETHOCTh M HEYETHOCTb (DYHKIIMH, HYJIU

' (GyHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA

33 Hcnonw3oBath rpaduku GyHKIWH Ul peIICHHUS YPaBHEHHHA

34 Crpoutrs ¥ uMTaTh TpaQuKH JUHEHHOH (QYHKIMH, KBaAPATUIHOU

' (yYHKIMM, CTENIEHHOW (PYHKIUU C 1IETBIM [T0Ka3aTelneM
Ucnonb3oBaty rpaduku ¢QyHKUMHA [UIsI MCCIENOBAaHUS IPOLECCOB H

35 3aBUCHUMOCTEH NpU pEUICHUH 33Ja4 U3 APYruX y4yeOHBIX NPEIMETOB U

' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH  3aBUCUMOCTH  MEXIY
BEIMYMHAMHU

4 Hauana marematndeckoro anaimsa

41 OnepupoBaTb MOHATUSMH: IOCIEAOBATENbHOCTh, apudMeTHyecKas u

' reoMeTpHuyecKkas porpeccun
OnepupoBaTh MNOHATHSAMHU: OECKOHEYHO YOBIBaoIllas TI'e€OMeTpUyecKas

4.2 mporpeccusi, cymMMa OECKOHEUYHO  YOBIBAIOIIEH  TeOMETPUYECKOM
IpOrpeccun

4.3 3amaBaTh MOCIEAOBATEIIPHOCTH PA3IMYHBIMU CIIOCOOAMH

A4 Hcnonp3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEM W MPOTPEcCUl s

' peleHus peabHbIX 33aa4 IPUKIaJHOTO XapaKTepa

5 MHoecTBa 1 JIOTHKA

5.1 OnepupoBaTh NOHATHUAMH: MHOXKECTBO, OII€PALIUU HaJl MHOXECTBAMHU
Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Ui ONMCaHUs

52 peanbHBIX MPOLIECCOB U SBJIECHUH, IPU PELLICHUHN 337a4 U3 APYTUX ydeOHbIX
IIPEIMETOB

53 OmnepupoBaTb  MOHATHUAMH:  ONIpeE/EIeHHe,  TeopeMa,  CJEJCTBUE,

' JI0Ka3aTeIbCTBO

6 Teopust BeposSTHOCTEN U CTATUCTUKA

6.1 YurtaTh U CTPOUTH TAOIULIBI M JUAr PAMMBI

6.2 OmnepupoBaTb  HOHATHAMH:  CpefHee  apudmernyeckoe,  MeJHaHa,

HaI/I6OJ'ILI_Hee, HAaUMCHBIIICC 3HAUCHUC, pa3MaX MACCHUBA YUCJIOBBIX TaHHBIX




6.3

OnepupoBaTh NOHATHIMU: CIy4alHbBIN SKCIIEPUMEHT (OIBIT) U Cly4aiiHOe
COOBbITHE, 3JIEMEHTApHOE COOBITHE (UIEMEHTApHbII HCXOM) CIIy4ailHOTO
ONbITa; HAXOJUTb BEPOSTHOCTM B ONBITaAX C PaBHOBO3MOXKHBIMU
CIIy4allHBIMHM COOBITHSIMHU, HAXOJAUTh U CPaBHUBATh BEPOSITHOCTH COOBITUIN
B U3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX

6.4

Haxomute ¥ QopMynupoBaTh COOBITHS: IepeceueHHue H OOBEAUHEHHE
JAHHBIX COOBITHH, COOBITHE, TPOTHBOIIOJIOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCA ~ JUarpaMMamu  OJiimepa W QopMynoll  CIOXEHHS
BEPOSITHOCTEN MPH pELICHUHU 3a]1a4

6.5

OHepI/IpOBaTI) IIOHATUAMMU: yCJIO0BHaAd BCPOATHOCTD, HE3aBUCUMBIC
CO6I>ITI/I$I; HaxOoJUuTh BCPOATHOCTHU C MOMOIIBIO IMpaBHJIa YMHOXKCHU, C
MMOMOIIBIO JIEPEBA CIIYYAMHOTO OIbITa

6.6

[IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUH 3a]a4

6.7

OnepupoBaTh NOHATHAMU: UCHBITAHUE, HE3aBUCHMBIE MCIBITAHUS, CEpUs
WCIBITAHUH, yCIeX M HeyAaya; HaXOJUTh BEPOATHOCTH COOBITHI B cepuu
HE3aBHCHMBIX HCIBITAHWI J0 IEpPBOTrO YCIEXa, HAaXOJIUTh BEPOATHOCTH
coObITHI B cepuu UcbITaHui bepHynmu

6.8

OnepupoBaTh  NOHATUSAMHU:  CIIydailHas  BEIWYMHA,  PpaCHpeaeIcHHUe
BEPOSITHOCTEM, IMarpaMma pacipeaesIeHus

I'eomerpust

7.1

OnepupoBaTh MOHATHAMH: TOUKA, IPsIMasi, INIOCKOCTh

7.2

HpI/IMeHﬂTb AKCHUOMBI CTCPECOMCTPUN U CICACTBHA M3 HUX IIPU PCIICHHUN
TCOMETPHUUICCKUX 3ada4

7.3

OHepI/IPOBaTB IOHATUAMU: IApaAJUICIIBHOCTh W HCPHECHIUKYIIAPHOCTH
IIPAMBIX U IUIOCKOCTEH

7.4

Knaccuduimposars B3aMMHOE pacHoiOKEHUE MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: JIBYIPAaHHBIA YIroJj, I'paHH JBYIPAaHHOIO YIJIa,
peOpo ABYTpaHHOIO yria, JUHEWHBIM yroj JABYrpaHHOrO yria, rpagycHas
Mepa ABYTPaHHOTO yria

7.6

OHepI/IpOBaTB INOHATHAMU: MHOT'OT'paHHUK, BBIHYKHBIﬁ u HeBBIHYKJ'IHﬁ
MHOTOTI'paHHHUK, 3JICMCHTBI MHOTOT'PaAHHUKA, HpaBI/IJ'IBHHﬁ MHOT'OT'PpaHHHUK

1.7

Pacrio3HaBaTe OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (IUpamMujaa, MpHU3Ma,
NPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)

7.8

KJ'IaCCI/I(I)I/II_[I/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBAHUA HJIA
KHaCCI/I(bI/IKaLII/II/I (BBIHYKJ'ILIC " HCBBLIITYKJIBIC MHOT'OT'PAaHHUKH, ITPABHUJILHLIC
MHOTOT'paHHUKH, MIPSAMBIC U HAKJIOHHBIC ITPU3MBI, napaﬂnenermneum)

7.9

OHepI/IpOBaTL MOHATHUAMU: CCKylIaA MIOCKOCTh, CCUCHUC MHOTOTPAaHHUKOB




7.10

OOBICHITE MPUHIOHAIIBI TIOCTPOCHUA CEYCHHI MHOT OT'PaHHUKOB, UCIIOJIb3Ys
METO A CIICAOB

7.11

CTpOI/ITI) CCUCHUA MHOI'OI'PaHHHUKOB MCTOAOM  CJICAOB, BBIIIOJJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX 0OBEMHBIX (QHTYD:
BHJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3aaun Ha HAaXO0XKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO 0Opasziam
WU aNropuTMaM, IMPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOMbI IPHU
pelleHUN CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha  BBIUHUCICHUE
pPacCTOSTHUN MEXTY JABYMSI TOYKaMHU, OT TOUKH JI0 MPSMOM, OT TOYKU O
TJIOCKOCTH, MEXKTY CKPEIIIMBAIOIUMHUCS MPSIMBIMU

7.13

Pematp 3amaun Ha HAXOXJAEHHE T€OMETPUUYECKUX BEIMUYMH MO 0OpaslaM
WY aNropuTMaM, IPUMEHSs] W3BECTHBIE AHAIMTHUYECKHE METOABI IpHU
pelIeHNN CTAaHJAPTHBIX MAaTeMaTHMYECKUX 3a7a4 Ha BBIYMCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIMMHUCS NPSIMBIMHM, MEXIY NPSIMOM M IUIOCKOCTBIO,
MEXKy INIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Boruncnsare  oObeMbl W IJIOHIAM  TOBEPXHOCTEH  MHOTOTpaHHHKOB
(mpu3ma, nmupamMuia) ¢ NpuMeHEeHUEM (OpMYJ, BBIUUCISTh COOTHOLLICHHS

MEXK Ty TUTOIIA/ISIMHA MOBEPXHOCTEH, oOobeMaMu 0 TI00HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpuueckue (PakTbl Ui PEIICHUS CTEPEOMETPUUYECKHX
3a/a4, MPENoJIaraloliuX HECKOJbKO IIAroB pEIHIeHMs, €CJIHU YCIOBHS
MIPUMEHEHHUs 33/1aHbI B sIBHOU (hopMme

7.18

[IpuMmeHaATs, TpoOCTEWIMEe MpPOrpaMMHBIE CpPEACTBA M AIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

7.19

HpI/IBOI[I/ITB IMPUMECPbl MAaTCMATUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOAC H
JKHU3HH, PACIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

HpI/IMeHHTB MOJIYYCHHBIC 3HAHHA HA MPAKTUKC: aHAJIM3UPOBATH PCAJIbHBIC
CUTyallUul U MIPUMCHATH U3YYCHHBIC IIOHATHA B ITPOLECCC IMMOUCKA PCIICHUSA
MaTeMaTu4CCKu C(I)OpMyTIPIpOBElHHOfI HpO6HCMBI, MOJCINPOBATb PCAJIBHBIC
CUTyallul Ha S3BIKEC T'€OMCTPpHU, HCCICAOBATH NOCTPOCHHBLIC MOJICIN C
HCIIOJIb30BAHUEM T'COMETPUICCKUX MIOHATUN U TCOPEM, allrapara anre6pbl,
peuiaTtb MMPaKTUYCCKUC 3aga4du, CBA3aHHBIC C HaXO0XJACHUEM
TCOMETPUUCCKUX BCININH

IIpoBepsiembie anemeHTHI coaepkanus (11 kmace)

Tabmumna 4.1



Kong

[IpoBepsieMblii 3IEMEHT COACPKAHUS

1 Hucna 1 BEIYUCIICHUS
Pammonanbupie uncna. OOBIKHOBEHHBIE M JICCATHYHBIC JAPOOH, TPOIICHTHI,
OeCKOHEUHBIE TEPUOJMUYECKHEe IpoOu. ApudmeTndyeckue Ormepanuud  C
1.1 palMOHAJIbHBIMU  YHUCJIAMM,  [PEOOpa3OBaHMUS  YMUCIOBBIX  BBIPAKEHMI.
[Ipumenenune npoOell W MPOLEHTOB MJIs pEIICHUs MPUKIAJAHBIX 3a7ad u3
Pa3IMYHBIX OTPACiEN 3HAHUW U pPEeaIbHOW KU3HU
JelictBuTenbHble  4YHCIAa. PalMOHAJbHBIE W UPPAlMOHAIBHBIE  YHCIIA.
12 Apudmernueckue omnepanuu ¢ ACUCTBUTEIbHBIMU uuciaamu. [IpuOmmxeHHble
' BBIUMCIICHUS, TMpaBWia OKPYIJIEHUS, TpPUKHUIKA M OLEHKa pe3ysbTara
BBIYMCIICHU I
Crenens ¢ nensiM nokasareneMm. CrangaptHas ¢popMa 3amucu JIeHCTBUTEIHHOTO
1.3 yucna. VMcnonp3oBanue moaxonasmieid (pOpMbl 3allUCH JIEWCTBUTEIBHBIX YHUCEI
JUIS pEIIeHUs MPAKTUUECKUX 3a7a4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuit KOpPEHb HaTypaJlbHOU CTEIIEHHU. HenictBus c
' apu(MeTHyeCKUMHU KOPHSIMH HaTypaJlbHOM CTETIeHU
15 CuHYyC, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHACIOBOrO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIC TTPEOOPA30BAHUS
29 IIpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPQKCHU. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
)3 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pemieHne HepaBeHCTBAa. Meron
' HHTEPBAJIOB
2.4 Pemienue nenbix 1 JpoOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemenue nppannoHalbHbIX YPaBHEHHUI U HEPABEHCTB
2.6 Peuienne TpuroHoMeTpHUUECKUX YpaBHEHUM
27 IIpumeHeHre ypaBHEHUN M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3a7ad U
’ 3aJa4 U3 Pa3IUYHBIX 00JacTel HAyKH M peabHON )KU3HU
3 OyHKIMK U TpaduKu
31 Oynkius, cnocodsl 3amanus Gynkuuu. ['paduk ¢pynkunu. B3anmuo oOpaTHble
' byHKIIMH
39 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMH QyHKuuu. Hymu ¢yHkouu.

HpOMe)KYTKI/I 3HAKOIIOCTOSHCTBA. YETHBIC U HEUETHEIC (I)YHKI_[I/II/I




CrenenHas QyHKIHS C HaTypalbHBIM H IEJBIM MOKa3aTeleM. Ee cBoiicTBa u

33 < .
rpaduk. CoiicTBa u rpaduk KOpHS N-0¥ CTENEHU
34 Tpuronomerpruueckass  OKPY)KHOCTb,  OIPENEICHUE  TPUTOHOMETPUYECKUX
' (YHKIMH 9UCIOBOTO apryMeHTa
4 Hauana marematndeckoro anaimsa
41 [locnenoBarenpHOCTH, CIOCOOBI 3a/laHusl NOCEA0BAaTEIbHOCTEN. MOHOTOHHbIE
' MOCJIEI0BATEIbHOCTH
Apudmernueckas M TreoMeTpuueckas mnporpeccuu. beckoHeuHO yObIBaromas
49 reoMerpuueckas nporpeccus. CyMMa 0€CKOHEUHO yObIBaIOIIEH reoMeTpuyecKoi
' nporpeccun. @opMmyia CIOKHBIX IPOLEHTOB. Mcnonb30BaHWE MPOTPECCUU IS
pelIeHNs pealIbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoOKecTBO, omepauuyd Haja MHOXXecTBamH. Jlmarpammer Oitnepa - Benna.
5.1 [IpumMeHeHne TEOPEeTHKO-MHOKECTBEHHOTO arrapara Jjsi ONHUCaHUs pealbHbIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 33434 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, ClI€ICTBUE, J0Ka3aTEIbCTBO
6 Teopust BEpOATHOCTEN M CTATUCTHKA
[IpencraBienre JaHHBIX C M[oMoulpl0 Tabmuun u  guarpamm. Cpennee
6.1 apudMeTHUecKoe, MeauaHa, HauOOJbIIee W HAaWMEHbBIIEEC 3HAYCHHS, pa3Max,
JCTIEpCUs U CTAaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) M CIydailHble COOBITHS. DJeMEHTapHbIE
coObITHs (Mcx0/bl). BepossTHOCTH ciydallHOTO cOOBITHS. BaM30CTh YacTOTHI U
6.2 BEPOSITHOCTH  coObITHil.  CiyualiHple  ONBITBI C  PaBHOBO3MO>KHBIMU
JJIEMEHTAapHBIMU ~ COOBITUAMU.  BeposATHOCTHM  cOOBITMII B ONBITax ¢
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuu Haja COOBITHSIMH: MEpeceueHue, 0ObeqMHEHHE, TPOTUBOMOIOKHBIC
' coObrtus. Iuarpammel Diinepa. @opmyra ClI0XKeHHs BEpOSTHOCTEN
6.4 VYcnoBHasE BEpOSTHOCTh. YMHOXKEHHE BeposTHOocTed. JlepeBo ciywailHOro
' skcniepuMenTa. Popmyra noaHoi BeposiTHOCTU. HezaBucumblie cOOBITHS
6.5 KomOunatopHoe npasuno ymHoxenus. [lepecranoBku u dakropuan. Yucno
' couetanuil. Tpeyroapauk Ilackans. @opmyna 6unoma HeroToHa
bunapHblif cinydaiiHel ONBIT (MCHBITAHME), ycliex M Heynada. HesaBucumble
6.6 ucnbiTaHud. Cepusi HE3aBUCUMBIX HCIBITaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHynnu
Cnyuqaitnas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEH. Juarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE T'€OMETPUUECKOE M
OMHOMHAIIEHOE
7 I'eomerpus




7.1

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, npsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMAaTHYECKOM TIOCTPOCHUH  CTEPEOMETPHH:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3aumHOE pacmojyio)KeHHME MpsMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
Mapajule]IbHbIE M CKpEIIMBAIOIIMECS MpsAMble. llapamienbHOCTh HpSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IApAJUICIbHBIE NPSIMbIE B IIPOCTPAHCTBE,
MapaJUIEIbHOCTD TPEX MPSAMBIX, NAPALIEIBHOCTD NPAMOA U IUIOCKOCTU. YTUIBI C
COHAIIPABJICHHBIMA CTOPOHAMM, YIrOJd MEXAY IpPSIMBIMH B IIPOCTPAHCTBE.
IlapannenbHOCTh  IUIOCKOCTEH:  NapajulelbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleNibHbIX IIockocTed. [Ipocrelinne mnpocTpaHCTBEHHbIE (UIYpbl Ha
IUIOCKOCTU: TETPAdAp, KyO, napajuiesienune]i, IOCTPOCHUE CeYeHU N

7.3

[lepneHUKYISIPHOCTD MPSIMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE NpPsSMBIE B
IIPOCTPAHCTBE, NPSMBIE NAPAJIENbHBIE M MNEPHEHAMKYJISPHBIE K IIJIOCKOCTH,
NIpU3HAK MEPHNEHIUKYISIPHOCTH MNPSAMOM M IUIOCKOCTH, TeopeMa O MpsAMOM
MEPIEHIUKYIISIPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKy HPSIMOM U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroj, JIMHEHMHBI YroJ JIBYrpaHHOTO  yria.
[lepnenuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE

OT TpsSAMOM [0  IUIOCKOCTH, TPOEKHUs  (UTYypbl HAa  IUIOCKOCTb.
[lepneHMKYISIPHOCTD  IUIOCKOCTEH: MPHU3HAK IEPIEHIUKYISIPHOCTH  JIBYX
mIockocteil. Teopema o Tpex MepreHIuKyIIsipax

7.4

[ToHsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOI'PAHHUKHU, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
MpU3Ma, FpaHd U OCHOBAHMSI IPU3MBL, MpsMasi U HAKJIOHHAs IPU3MbI, OOKOBas U
MOJIHAs ~ TOBEPXHOCTh  IPHU3MBI. [Tapannenenunen,  OpSAMOYTOJbHBIN
napajuiefnienunea u ero cpoiicta. [lupamuna: n-yrojapHas nupamuia, TpaHd U
OCHOBaHHUE MUPaMUIbl, O0KOBasl U MOJHAS MOBEPXHOCTh MUPAMUbI, TPABUIIbHAS
U yCeYeHHas MNupamMuaa. OJIEeMEHThl Npu3Mbl W nupaMmuibl. [IpaBuibHbIE
MHOTOTPAaHHUKU: TIOHATHE MPAaBUILHOIO MHOTOTPAaHHMKA, MMPABUIIbHAS MIPU3Ma U
MpaBWJIbHAS TMHpaMKJIa, TpaBUJIbHAS TPEYrojbHAas MNHpaMUla U IPABHIBHBIN
TeTpasap, kyo. [IpencraBieHue o NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadJp,
noJiekasap u ukocasy CeueHus MPU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CHMMCTPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IIJTIOCKOCTH. ONEeMEHTHI CUMMCTPHHU B IIMpaMUIaAX, InapaJuiCJICIIuIIc 1ax,
IIpaBHUJIbHBIX MHOT'OI'PAHHUKAX

7.6

Bbluncnenue 35eMeHTOB MHOIOIPaHHHUKOB: pedpa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSIMON NPU3MBI, IUIOIIAIb
OCHOBaHMH, TeopeMa O OOKOBOM MOBEPXHOCTH MNpsAMON mnpusmbl. Ilnomanmb
OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH MNpPaBWILHOW HUPaMHUIbI, TeOopema O
wiomaa yceueHHoW mnupamuabl. IloHstne 06 oObeme. OObeM NHpaMu[Ib,
IIPU3MBI

7.7

ITomo OHBIE Tela B IMPOCTPAHCTBC. CooTHOmIECHUS MCXKAY IUIomaaiaMnu
TIOBCPXHO CTCﬁ, o0beMaMu noa0 OHBIX TEJ

Tabmuua 4.2



[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTesbHOM mporpammel (12 kiracce)

Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeIbHON IPOTPaMMbI CPETHET0 00IIero 00pa3oBaHMs
pe3yabTara
1 Hucna 1 BBIYUCIICHUS
OnepupoBaTh NOHATUSIMU: HATYpajbHOE, II€JI0€ YHCIIO; MCIIOJIb30BaTh
1.1 IPU3HAKU JIEIMMOCTHU LEIbIX YMCEN, Pa3JIOKEHUE YKCIIAa Ha IIPOCTHIE
MHOYHUTEJH JIJIs1 PEIICHHS 3a7a4
1.2 OrnepupoBaTh MOHATUEM: CTETICHD C PAIIMOHATBLHBIM TOKa3aTesieM
13 OnepupoBaTh NOHATHAMU: JOrapudM YKClia, TECITUIHBIC U HaTypaIbHbIE
' JoTaprQMBI
2 VYpaBHEHHUS 1 HEPaBEHCTBA
[IpumensTh cBoOicTBa CTeNeHHW ISl NpeoOpa3oBaHUsl BbIPAKEHUH,
2.1 OTIepUpPOBaTh TMOHATUSAMU: TOKAa3aTEIbHOE YpPAaBHEHHE U HEPaBEHCTBO;
periaTh OCHOBHBIE THITBI TIOKA3aTEIbHBIX YPABHECHU U HEPABEHCTB
BoinmonHaTe mpeoOpazoBaHUs BBIPAXKEHHUM, COJEpXKAIIMX JIOTapU(MBI;
22 OTIEpUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpPaBHEHHE M HEPAaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 HaxonuTe penienust mpoCcTeUImx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPABHEHUHN U €€ PEILLCHUE;
24 HCMOJIb30BaTh ~ CHUCTEMY  JIMHEWHBIX  ypaBHEHMH 11 pEIICHUsA
MPAaKTUYECKUX 3a/1a4
75 Haxomute  pemenuss  OpoCTEHIIMX  CHUCTEM U COBOKYIHOCTEH
' palMOHANbHBIX YPABHEHHU U HEPABEHCTB
MopnenupoBaTh peajabHble CUTYallUd Ha S3bIKE airedpbl, COCTABISTH
2.6 BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA M CHUCTEMBbI IO YCIOBHIO 3aJayH,
HCCIIEeI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM amlmnapara anreOpsbl
3 OyHkunu u rpaduKu
OnepupoBaTh MOHATHSAMH: MepHOAUYECKass (YHKIUS, MPOMEXKYTKH
31 MOHOTOHHOCTH (PYHKIIMU, TOYKH SKCTpeMyMa (QYHKIHMH, HaubOojbliee U
' HauMeHbIIlee 3Ha4eHHs] QYHKIIMH Ha MPOMEXKYTKE; MCIOIb30BaTh UX IS
uccienoBaHus GyHKINUU, 3aJaHHOU TpadukoM
OnepupoBaTh MOHATUSIMU: TpadUKHU MOKA3aTENbHOH, JorapudMuueckoil u
32 TPUTOHOMETpHUECKUX (PYHKIMH; u300pakaTh WX Ha KOOPAMHATHOM

IIJIOCKOCTH U UCIIOJIB30BAaTh AJId PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB




N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd  JTMHEHHBIX

33 YPAaBHEHUN M HCIOJIb30BATh HUX JUIA PELIEHUS CHCTEMbl JIMHEHHBIX
YpaBHEHHUU
34 Hcnonw3oBare rpaduku (GyHKIUH UIS HCCIEIOBAHUS IPOLIECCOB H
' 3aBUCUMOCTEHN U3 APYrUX YU4EeOHbIX TUCLHUIUIMH
4 Hauana marematndeckoro anaimsa
OnepupoBaTh TOHATHSAMH: HENpepbIBHAS  (DYyHKIMSA, TNPOU3BOJHAS
4.1 (GYHKIMM; MCHOJb30BaTh TE€OMETPUYECKHMI M (QU3MYECKH  CMBICIH
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
49 Haxomute  mpou3BOAHBIE  DJIEMEHTAapHbIX  (YHKUWN,  BBIYUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BECHUS, YACTHOTO (DYyHKITHI
Hcnonb3oBath  OpOU3BOAHYIO sl HMCClIeAOBaHMS  (QYHKIMM  Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHATh PE3YyIbTaThl UCCIEIOBAHUS K
MTOCTPOEHUIO TPapuKOB
44 Hcnonb30BaTh MPOM3BOIHYIO Ui HAXOXACHUS HAWIYYLIEro pelieHus B
‘ MIPUKJIAIHBIX, B TOM YHCJI€ COLUAIbHO-IKOHOMUYECKHX, 3aJjauax
45 OnepupoBaTh MOHSTHUSAMHU: [EpBOOOpa3Hasi M HWHTErpaj; I[OHUMATh
' FEOMETPUYCCKHUI M (PU3MUECKHI CMBICT HHTETpajia
16 Haxoauts nepBooOpasHble 371eMeHTapHbIX (DYHKIIUMN, BBIYUCIATH HHTErpajl
' o ¢popmyne Hrrorona - JleiiOuuia
47 Pemats npukiaaHble 3aa4u, B TOM YHCIIE COIIMATEHO-DKOHOMUYECKOTO U
' (bu3nyecKoro xapakrTepa, CpecTBaMi MaTeMaTUYECKOTO aHaIn3a
5 Teopust BEpOATHOCTEN M CTATUCTHKA
51 CpaBHMBaTh  BEpPOSITHOCTH  3HAYEHWM  CIy4yalHOW  BEJIMYMUHBI IO
' pacnpeesieHUI0 WIH ¢ MOMOUIBIO JHarpaMm
OnepupoBaTh TMOHATHEM MATEMaTHUYECKOTO OKWIAHHS, MPUBOAUTH
59 MPUMEPBI TOTO, KaK MPUMEHSIETCSI MaTeMaTHUYeCKOe 0XKUJAaHUE CIy4aitHOM
' BEITMYMHBI, HAXOJUThb MaTEMaTH4YeCKOe OXHJaHWe TI0 JaHHOMY
pacrnpeeneHuo
53 Nmets npencrabiienre o 3akoHe OOJIBIINX YHCell
54 HMeTs nipecTaBiieHnEe O HOPMAJIBHOM PaclpeieiieHUN
6 I'eomerpus
OnepupoBaTh MOHATHUAMU: LIJIMHAPHUYECKass MOBEPXHOCTh, 0Opazyromue
6.1 LMINHAPUYECKONH TIOBEPXHOCTH, LWIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpaszylomue  KOHMYECKOW  MOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTH
6.2 Pacnio3naBate Tena BpaeHus (LIUIUHIpP, KOHYC, cdepa u map)




6.3

OOBSACHATH CTIOCOOBI TIOTYICHHSI TEJT BpAIICHUS

6.4

KnaccugunupoBaTh B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH

6.5

OnepupoBaTh MOHATUSMH: [IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTa, IIAPOBOW CIIOH, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Boruucnare o0beMbl W IUIOHIANM  TOBEPXHOCTEM Ten  BpallleHUA,
FEOMETPUUECKHX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATHSAMH: MHOTOTPDAaHHUK, BIHCAaHHBIH B cdepy u
OTHMCAaHHBIN OK0JIO cdeprl, chepa, BOUCaHHAsT B MHOTOTPAHHUK WA TEJO
BpaLICHUS

6.8

BrruucasTe cOOTHOIIEHUST MEX Y TUIOIIAASIMU TTIOBEPXHOCTEN 1 00beMaMu
MOJOOHBIX TEN

6.9

N300paxkaTe u3ydaembie GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BreimonHsATe  (BBIHOCHBIE) TUUIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX
00beMHBIX (GUTYp: BHJI CBEPXy, COOKY, CHH3Y; CTPOUTH CEUYCHHUS Tei
BpaIlleHUs

6.11

W3Bnekarb, WHTEpNpETHUPOBaTH M MPeoOpa3oBbIBaTH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, IMpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax

6.12

[IpumensTh reomerpudeckue (GaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPENoJIararolliuX HECKOJbKO IIaroB pEIIeHUs, €CIIU YCIOBHUA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE JICHCTBUS CJIOXKEHHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXXCHHUSI BEKTOpa Ha YHCIO, OOBSICHITh, KAKMMHU CBOWCTBAMH OHH
o0magaror

6.15

HpI/IMeHﬂTB IIpaBUJIO IapauICICIUIICAa ITPH CIIOKCHUU BCKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMHA: OCKAPTOBbBI KOOPAMWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpPA, PAaBEHCTBO BCKTOPOB, KOOPAHWHATBI BEKTOpA,
yroia MCKIAY BCKTOpaMHu, CKaJIIpHOC MMPON3BCACHUC BCKTOPOB,
KOJIJIMHCAPHBIC U KOMIIIIAaHAPHBIC BEKTOPBI

6.17

Haxoaute CYMMY BCKTOPOB M IMPOU3ZBCACHUC BCKTOPA HA YHUCIIO, YIroOJl
MCXKAY BCKTOPAMH, CKAIIPHOC NPOU3BCACHUC, PACKIIAAbIBATL BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL TIJIOCKOCTh YPAaBHCHHEM B I[CKapTOBOﬁ CUCTCMC KOOpJANHAT




Pemate HpOCTCﬁMHC reoOMETPpHUYCCKUC 3ala4i Ha IPUMCHCHHUEC BCKTOPHO-

Tabmuua 4.3

6.19
KOOPJAMHATHOTO METO/Ia
Pemare 3amayu Ha [OKa3aTEILCTBO MATEMATHYECKUX OTHOLICHUH U
6.20 HaxO0’KJICHHE T€OMETPUYECKUX BEIIMYMH MO Oo0pas3liaM WIH ajiropuTMmam,
) MPUMEHSISI  WM3BECTHBIE  METOABbl  TMPH  PEIICHWH  CTaHJIAPTHBIX
MaTeMaTUYECKHUX 3a1a9
6.21 [IpumensaTes mpocredmme NpPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
) KOMMYHUKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
6.22 [IpuBOIUTH TIPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
) YKU3HH, PACIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsITh MOMyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIIM3UPOBATh PEeabHbBIE
6.23 CUTYaIlMH ¥ IPUMEHSATh U3y4EHHBIE TTOHATUS B TIPOLIECCE MOUCKA PEIICHUS
’ MaTeMaTH4eCKH CHOPMYITMPOBAHHON MPOOIEMBI, MOJCIUPOBATH PEATbHBIC
CUTYyallMM Ha sI3BIKE TEOMETPHUH, HCCIIENOBATh MOCTPOCHHBIE MOJIETH C
WCIIOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHUN U TEOPEM, arapara aiareopsl,
pemaTrh  MPaKTHYECKHWE  3aJadd, CBS3aHHBIE C  HAXOXKICHUEM
T€OMETPUUECKUX BETUINH
[TpoBepsiembie 3meMeHThI conepskanus (12 kimacce)
Kon [IpoBepsieMbIil 2IEMEHT COAECPKaHUS
1 Yucna v BEIYUCIIEHUS
1.1 Harypanbhblie u nensie uncia. [Ipu3Haky JeTMMOCTH LETbIX YuCces
1.2 CreneHnb ¢ palMoHalbHbIM MOKa3aresieM. CBOMCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTudHbIE U HATYpaJIbHBIE JOrapupMbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpaKEHUH, COIEPIKAIIUX JIOTapU(HMBbI
29 [IpeoOpa3oBanue BBIpOKEHHH, COJACPXKAIIMX CTEICHH C  PallMOHAIBHBIM
) oKa3aTreineM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHHMI. PernieHue mpuKIagHBIX 33/1ad C MOMOUIbIO

CUCTEMBI JIMHEWHBIX YPABHEHUN




2.7

Cucremsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHHUI0 MAaTEMaTUYECKUX

2.8 . N
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU
3 Oynakun u rpaduku
Oynkuus. [lepuonuueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU.
3.1 MakcuMymbl 1 MHUHUMYMBI (QyHKIUH. HawmOombiiee W HauMEHbIIEe 3HAYCHHE
(GYHKIMU HAa TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U rpaduKu
33 [TokazarenbHas u norapupmMuyeckas yHKIMH, UX CBONCTBA U TpaduKu
34 Wcnonb3oBanue rpadukoB (yHKIMI JUIsl pellieHrs YpaBHEHUN M JIMHEMHBIX
' CUCTEM
35 Ucnonb3oBanne rpadukoB (GYHKIMH UIS  UCCIEIOBAHHS  TPOIECCOB U
3aBUCHUMOCTEH, KOTOphle BO3HUKAIOT MPHU PEIICHUHU 3a7ad U3 JAPYruxX y4yeOHbIX
MPEIMETOB U PeAIbHOM )KU3HU
4 Hauana marematnueckoro anaimmsa
4.1 HenpepsiBabie hyHKIIMM. MeTO ] HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB
4.2 [TpousBonas ¢pyakiuu. ['eoMmerpudecknii U GU3MUECKHUI CMBICT TIPOU3BOTHON
43 [TpousBoHbie neMeHTapHBIX QyHKIHI. DOpMYIIBI HAXOXKIACHHUS MMPOU3BOTHOM
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMIA
[IpumeHeHre TPOU3BOAHONW K HCCIENOBAaHUIO (PYHKUMA Ha MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxaeHne HanOoJblIero U HAMMEHBIIEro 3HAYeHUsS (PYHKIUU
Ha OTpe3Ke
[IpumeHeHre MPOU3BOAHON [UIS HAXOXICHHUS HAWIY4YIIero pelieHus B
4.5 MPUKIAIHBIX 3a/layaX, JUid OMNpeAeNieHHs CKOPOCTH IIpoliecca, 3aJaHHOTO
dbopmynoit wiu rpadgukoM
4.6 [TepBooOpa3nas. Tabauia neprooOpa3HbIX
47 Wuterpan, ero reomeTpuyeckuit 1 GU3NYeCcKuii cMbIc. BeruncieHne nuTerpaia
) o popmysne Hetotona - Jleiitbnuna
5 Teopus BepossTHOCTEN U CTATUCTHKA
YucnoBele XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MAaTEMATUYECKOE OKHIAHHE,
JUCIepcuss M CTaHJapTHOE  OTKIOHeHue.  IIpumepbl  mpuMeHEHHs
51 MaTeMaTHYECKOrO OKHUJAaHMs, B TOM YHCJE B 3a/la4aX U3 MOBCEIHEBHOM >KM3HMU.

Matematuueckoe oXuJaHue OMHAPHOW CITy4ailHOW BeMWYHHBI. MartemaTtuyeckoe
OXKHUJAHUE CYMMBl CIIyYalHbBIX BEIWYMH. MaTeMaTu4eckoe OXUIJaHUEe U
JUCTIEPCHUS TEOMETPUUECKOTO i OWHOMHATILHOTO pactpeaeneHuit




3aKoH OOJIBLIMX YHCEJI U €r0 pojib B HayKe, Ipupoje u obuiectse. Berbopounslii

5.2 o
METO/J] UCCIIEOBAHUI

[IpuMepel HENpepbIBHBIX  CAy4aHBIX BelNWYMH. lloHsATHE O IIOTHOCTH
53 pacmpenenenus. 3adaud, MPUBOJSIIMNE K HOPMAIBHOMY PAaCIpECIICHUIO.
[ToHsiTHE O HOPMAJILHOM pacHpeieIeHUN

6 I'eomerpus

Hunuuapudeckass MOBEPXHOCTh, 00pa3yroOIIUe MIMHAPUIECKON TOBEPXHOCTH,
6.1 OCh IIJIMHAPUYECKOW moBepxHOCTH. IlwmuHap: ocHoBaHMs ©  OOKOBas
MIOBEPXHOCTh, 00pa3ymolas u 0Ch, IIIOMIA (b OOKOBOM U MOJHON MOBEPXHOCTH

KoHnyeckass TOBEpXHOCTh, OOpa3yromue KOHUYECKOW IMOBEPXHOCTH, OCh H
BCpHIMHA KOHHYECKOU MOBEPXHOCTH. KOHYC . OCHOBAaHHUC u BCpIINHA,
oOpasyroiiass U OCh, IUIONIAb OOKOBOW M TOJHOW TMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yroIne 1 BhICOTa, OCHOBAHHS U OOKOBast MOBEPXHOCTD

6.2

6.3 Chepa um map: 1eHTp, paauyc, AUAMETP, IUIOMIAIb TOBEPXHOCTH C(EpHI.

Bsaumnoe pacnionoxenue cepsl U IIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe,
I01maak chepol

6.4 N3obpaxenue Ten BpalieHus Ha TUIOCKOCTH. Pa3BepTka MuiMHaIpa U KOHyca

KomOunammu tenm BpameHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OTMCAaHHBINA

6.5
oKoJio cepsl, chepa, BiucaHHAsi B MHOTOTPAHHUK, UK TEJIO BpallleHUs

[Tonatue 06 oOveme. OCHOBHBIE CBOMCTBa 00beMOB Tell. Teopema 00 oObeme
6.6 MPSIMOYTOJIBHOTO Tapajuiefienumena u ciaeacTBus u3 Hee. OObeM IUIUHAPA,
koHyca. O0beM mapa u rionaab chepobl

[TogoGupie Tema B mpocTtpaHcTBE. COOTHOIICHHWS MEXIY IUIOIIAISIMU

6.7 o
MOBEPXHOCTEH, 00beMaMHU MOJ00HBIX T
6.3 Ceuenust uunuHApa (mapajuiesibHO U MEPIEHAUKYISIPHO OCH), CEYCHUsS KOHYca
' (mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa
Bextop Ha mimockoctu u B mpocTpaHcTBe. CloK€HHE W BBIUMTAHHE BEKTOPOB.
6.9 YMHOKEHHEe BeKTOpa Ha yKciio. Pa3noskeHne BEKTopa Mo TpeM HEKOMILIaHAPHBIM
) BekTopam. IlpaBuno mnapamnenenunena. Pemienune 3agay, CBSI3aHHBIX C
MIPUMEHEHHEM IPaBIII JEHCTBHUI ¢ BEKTOpPaMHU
[IpsmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimme 3agaun B KOOpAMHATaX. YTOJ MeXAy Bekropamu. CkauspHoe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MMPAMBIMU U IINIOCKOCTAMMU.
KOOpHHHaTHO—BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3a1aY

JUia TmpoBeneHus €AMHOTO TOCYJApCTBEHHOIO OHK3aMeHa Mo mareMmaruke (manee - EI'D mo
MaTeMaTUKEe) HCIOJb3YyeTCs MepeyeHb (KOIU(PHUKATOp) MpOBEpseMBbIX TpeOOBaHUN K pe3yiabTaTraM
OCBOEHMS OCHOBHOM 00pa30BaTeNbHOM MNpOTpaMMbl CPEJHEro OO0IIero o0pa3oBaHMS M IJIEMEHTOB
conepxanud. [Ipu nposenennu EI'D mo maremartnke 6a30BOro ypoBHs W3 mepeuHs (KoaupukaTopa)
BBIOMPAIOTCS TO3UIIUH, COOTBETCTBYIOIIME (eiepaiabHOi paboueit mporpamme o maremaTtuke (0a30BbIN



YPOBEHbD)
Tabnuua 4.4
[IpoBepsiembie Ha EI'D o matematuke TpeOoBaHUs

K pe3y/bTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl
cpenHero oo1ero oopa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSEMOTO | OCHOBHOM 00pa30BaTEIHLHON TPOTPAMMBI CPETHETO 00IIero 00pa3oBaHus
TpeboBaHUSA

1 Bianenne Meromamm JOKa3arenbCTB, aNrOpUTMaMU  pEIICHMS 3aj]ad;
yMeHHe (OpPMYIUpPOBATH M ONEPUPOBATh MOHATHUSMU: OIpeAeIeHHE,
aKCHOMa, TEeopeMa, CIEJICTBUE, CBONCTBO, IPHU3HAK, J0KA3aTENbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
oOpaTHO€ U TPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOJUTH MPUMEPHI U

KOHTpHOPHUMEPLI, HCIIOJIB30BaTb MCETO/[ MaTeMaTHIECKOU HWHAYKIUH,
MMPOBOAWUTE A0KA3aTCIbHBIC PACCYKJACHUA IMPU PCIICHUHA 3a1a4, OLICHUBATDH
JIOTUYECKYI0  NPaBUJIBHOCTh  PACCYy)KIEHUH; YMEHHE OIEPHUpPOBATH
IMOHATUAMU: MHOXECTBO, INMOAMHOXKECTBO, OII€pAllMM HAd MHOXCCTBAMU,
YMEHHE  WCIIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar  Juis
OTMCaHMsI PEAJHbHBIX MPOIECCOB U SIBJICHUI W MPH PEIICHUX 337a4, B TOM
qHCcIIe U3 APYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONIEPUPOBATH OHSATUSIMH:
rpad, cBA3HBIN rpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
W OMHUCHIBATh Trpadbl pa3IMUHBIMU CIIOCOOAMU; UCIIOIB30BaTh Tpadbl MpU
peleHnn 3a1a4

2 YMeHune omepupoBaTh MOHATHAMH: HATypajdbHOE YHCIIO, IEJI0E YHUCIIO,
CTENEHb C IIEJIBIM MOoKa3aTejeM, KOPeHb HAaTypalbHOW CTEIICHH, CTENEHb C
palMoOHAIBHBIM TOKA3aTeIeM, CTEIICHb C JCHCTBUTEIBHBIM ITOKa3aTeIIeM,
jJorapumM dmClIa, CHHYC, KOCHHYC W TaHI€HC IPOM3BOJILHOTO 4YHCIA,
OCTaTOK [0 MOJIYJI0, PAalMOHAIBHOE YHCJIO, HPPaAlMOHAIBHOE YHCIIO,
MHO>XECTBA HATypaJIbHBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
4ycell; YMEHHE UCIOIb30BaTh MPU3HAKU JEIUMOCTH, HAUMEHBIIUN 001nit
JEIUTENIb W HauMEHbIee oOInee KpaTHOe, alropuT™M EBkimuma mnpu
pelieHuy 3a7a4; 3HaKOMCTBO C Pa3JIMYHBIMHU MMO3HIIMOHHBIMU CHUCTEMaMu
CUMCJICHHS; YMEHHUE BBINOJIHATH BRIUMCICHUE 3HAUCHUI 1 mpeoOpa3oBaHus
BBIPQKEHUI CO CTENEHSMU M Jiorapudmamu, mpeoOpa3oBaHHs IpPOOHO-
pallMOHANBHBIX  BBIPAKEHWI; yYMEHHME  ONEpUPOBaTh  HOHITHUSAMU:
MOCJIEIOBATENIFHOCTD, apudMeTHYecKass MpoTpeccus, TeoMeTpudecKas
mporpeccusi, OECKOHEYHO YOBIBAaroOIIas TeOMeTpHUYecKas MpPOTrpeccus;
YMEHUE 3a/laBaTh IIOCJIEOBATEILHOCTH, B TOM YHCIE C MOMOIIBIO
PEKYPPEHTHBIX (POpMYI; YMEHHUE OMEPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBbIE KOMIUIEKCHBIE YHCIA, MOJAYIb M apryMeHT
KOMILJIEKCHOTO  4Yucna, ¢opMa  3aliCH  KOMIUIEKCHBIX  YHCEeT
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeETb
MPOU3BOJIUTE apU(PMETHUECKUE NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTH MPUMEPBI UCIHOJIB30BaHUSI KOMIUIEKCHBIX YHCEI;, ONEpUpPOBAThH
NOHATUAMM: MaTpuua 2 X 2 uw 3 x 3, omnpenenuTtellb MaTPHIbL,
F€OMETPUUECKHUI CMBICIT OTIPEIECTUTEINS




YMenue OIICpHUPOBATh MNOHATUAMU: PANUOHAIBHBIC, HPPAHMOHAILHEIC,
MoKa3aTeNbHbIE, CTENEHHbIE, JOTapu(pMUUYECKHe, TPUTOHOMETPHUECKHUE
YpaBHCHHA U  HCPABCHCTBA, HX CHUCTCMbI; YMCHUC OIICPUPOBATH
MOHATUSMM: TOXIECTBO, TOXKIECTBEHHOE IPEeoOpa3oBaHUE, ypaBHEHHE,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTDH
YpPaBHEHUM, HEPAaBEHCTB M CHCTEM; YMEHUE pellaTb YypaBHEHMUS,
HCpaBCHCTBA M CHUCTECMBI C IIOMOIIBIO PA3JIMYHBIX MPUCMOB; PCIIATH
YpaBHCHHA, HCEPABCHCTBA MW CHUCTCMblI C IIapaMCTpOM; IIPHUMCHIATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMBI IJId PCIICHUA MATCMATHUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKu U peasIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (QYHKLHUS, YETHOCTh (DYHKIIHH,
MEePUOJUYHOCTh (YHKIMHM, OrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIIUHA, SKCTpEeMyM (PYHKIMH, HauOoOJbllIee M HAUMEHbBIIEE 3HAUCHUS
(YHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAsA (YHKIIMS, aCUMITOTHI rpaduka

(GyHKIMY, TIepBas W BTOpasl MPOW3BOJHAS (PYHKIIMH, TCOMETPUYCCKHNA U
¢uznueckuil CMBICI TPOU3BOAHOM, TiepBooOpa3Hasi, OIpPEIEICHHBII
WHTETpaT, YMEHHE HAXOJWTh AaCHUMIMTOTHI rpaduka (YHKIHMH; yMEHUE
BBIYHCIIATH  MPOW3BOJHBIC  CYMMBI, TIPOW3BEACHHUS, YAaCTHOTO W
KOMITO3UITMU (DYHKITMI, HAaXOJWTh ypaBHEHHE KacaTelbHOW K TrpaduKy
(YHKIMKM; YMEHHE HAXOJUTh IPOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKITUH;
YMEHUE HCIOJIb30BaTh MPOU3BOIHYIO JUIS HCCIEIOBAHUS (PYHKITUH,
HaxOJWUTh HaWOOJIBIIINE W HAUMEHBIINE 3HA4YCHUS (DYHKIMHA, CTPOUTH
rpa¢uku MHOTOYJIEHOB C HCIIOJB30BAHHMEM ammapara MaTeMaTH4YeCKOTO
aHajM3a; TPUMEHSATh TPOW3BOMHYIO Ui HAXOXKJICHHUS HAMIYYIIero
pelieHuss B TMPUKIATHBIX, B TOM YHCJIEC COIMATHHO-2KOHOMHUYECKHX U
(bu3uYecKuX 3amavyax; HaXOJUTh IUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO
WHTETpaJIa; MPUBOJIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIUPOBAHUS C
nomMo1Ibio quddepeHInaaIbHbIX YPaBHECHUH

YMeHne onepupoBaTh MOHATHAMU: Tpaduk GyHKIIUU, 0OpaTHas QyHKIINS,
KOMMO3HIUS (QYHKIMWA, JIMHEWHAas QYHKIWs, KBaiapaTHyHas (YHKIHSA,
panMoHanpHas (QYHKIMS, CTENeHHAas (QYHKIHS, TPUTOHOMETPHUYECKHE
GyHKIIMU, OOpaTHBIE TPUTOHOMETPHUYCCKUE (PYHKIUH, MOKa3aTelbHAs U
norapupmudeckas (GyHKIUU; YMEHHE CTPOUTh TpadUKd HW3Y4CHHBIX
GyHKIME,  BBIIOJNHATH  NpeoOpa3oBaHus  rpa@ukoB  (QYHKIHH,
WCIOJb30BaTh TPAPUKH IS U3YYCHHS IMPOIECCOB M 3aBHCUMOCTEH, MpH
pelIeHUH 3ajad W3 JPYrMX YYeOHBIX MPEAMETOB W 3allad W3 peajbHOM
KU3HU; BBIpAKATh (POPMYJIaMU 3aBHCUMOCTH MEKIY BEIMYHMHAMU;
WCIIOJIb30BaTh CBOMCTBAa M rpaduku QyHKIUN I pelieHus ypaBHEHHH,
HEpPaBeHCTB M 3aJad C MapamMeTpaMu; H300paxaTh Ha KOOPAMHATHOM
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHHe pemiath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJM M 4YacTH, Ha JBWXEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJlOTH, 3a/a4d U3 OOJIACTH YNpPaBJIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATH BBIPAKECHUS, ypaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCJIOBHUIO 3aJa4yM, HCCIIEN0BATh IIOJYyYEHHOE PEIICHUE U
OILICHUBATh IMPABJIONOJOOHOCTh PE3Y/IbTAaTOB;, YMEHUE MOJECIUPOBAThH
peanbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTUKH; COCTAaBIATb BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
MOCTPOEHHbIE  MOJEIM C  HCHOJb30BAHWMEM  ammapata  anreopsl,
HMHTEPIPETUPOBATH ITOJTYYCHHBIN pe3yIbTaT




YMeHue omnepupoBaTh MOHATUSAMH: CpelHee apupMeTHdecKoe, MeIuaHa,
HauOoJIbIlIee W HAaMMEHbINIee 3HAUYCHUS, pa3Max, JAUCIEPCHs], CTaHAapPTHOE
OTKJIOHEHHE 4YHCJIOBOTO HAOOpa; yMEHHE M3BJIEKATh, WHTEPIPETHUPOBATH
nH(pOpMAINIO, TTPECTABICHHYIO B TaOMUIaX, Ha JUarpaMMax, rpadpukax,
OTpa)<arollyl0 CBOWCTBA peallbHbIX MPOIIECCOB U SIBICHUMN; MPEICTABIATH
nHOOpMAIMIO C TOMOIIBIO TaOMMII W  JUarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C TPHUMEHEHHEM TpapHuuecKux
METO/IOB M 3JIEKTPOHHBIX CPEACTB; Ipa)UUECKu UCCIIEI0BATh COBMECTHBIE
HaAOJIOIEHUS C TOMOIIBIO THarpaMM pacCeUBaHUs M TMHEWHOW perpeccuu

YMeHHe omnepupoBaTh IOHATUSMHU: CIYYalHBIA OIBIT W CIy4ailHOE

cOOBbITHE, BEpOSITHOCTb CIIy4ailHOTO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpapUuecKUX METOJ0B; MPUMEHSThH
(GopMyIbl CIOXEHUS M YMHOXEHUS BEPOSITHOCTEH, (QOpMyily IOIHOU
BEpOSTHOCTH, hopmyny bepHymin, komOuHaTOpHBIE (HAKTBI U (POPMYIIBI;
OIICHUBAaTh BEPOSATHOCTU pealbHBIX COOBITHI; YMEHHE OIEepUpOBaTh
MOHATUSMM:  Ciy4aiiHas BeJIMYMHA, pacHpelesieHue BEepOSITHOCTEH,
MaTeMaTH4eCcKoe OXHUAAaHWe, JUCHEepCHUs U CTaHJapTHOE OTKJIOHEHHUE
CliydailHOM  BeNMYMHBL, (YHKIUM  pacupeleleHuss U IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOTO PACHPENEIICHUN; yMEHHUE
HCI0JIb30BaTh CBOMCTBA M3YYEHHBIX paclpeesieHuid Ui pellieHus 3a/1ay;
3HaKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIIMX YUCEI, METOAbI BBIOOPOUYHBIX
UCCIICIOBAaHUI; yMEHHE MPUBOJUTH MpPHUMEpPbl MPOSBICHHUA 3aKOHA
OONBIIMX 4YHMCET B MPUPOJHBIX M OOLIECTBEHHBIX SIBICHUSAX; YMEHHE
ONEpPUPOBATH MOHSTUSAMHU: COUYETAHUE, MEPECTAaHOBKA, YUCIO COYETaHHM,
YUCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHME  IPUMEHSATH
KOMOMHATOpHbIE (haKThl U PACCYXACHUS Ul pelleHHs 3a7ad; OLICHUBATbh
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTaBIIATh BEPOATHOCTHYIO MOJAEIb U
UHTEPIPETUPOBATH MOJYyUEHHBIH pe3ysbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIHUMHA yIia, TUIOCKUN YToJ, ABYTpaHHBIN
yroJi, TPEXIPaHHBIA yroJi, CKpelIUBaIoNIMecs MpsiMble, MapajuIebHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX W TUIOCKOCTEH, Yrojd MeXAy MPSMBIMH,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, YIOJd MEXKIY IUIOCKOCTIMH,
paccTosiHHEe OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY MNPSMBIMHU,
paccTosiHUe MEXKIY IUIOCKOCTAMHU; YMEHHE HCIOJIb30BaTh MPHU PELICHUU
3a/a4 U3y4eHHbIe (PAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHHE OIEHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTh MaTeMaTUYeCKUe
MOJIEIM C TOMOIIBI0 T€OMETPUYECKUX MOHATUH W BEIMYMH, PEIIaTh
CBSI3aHHBIE C HUMU TIPAKTHUYECKUE 3aaun
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOWEAAb (Urypel, o0beM (QUTypHl,
MHOTOT'PaHHUK, MPAaBUJIbHBII MHOTOI'PAaHHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mnapajienenune], NOpu3Ma, nHpamuna, (urypa u MOBEPXHOCTb
BpallleHus, IUINHAP, KOHYyC, map, cdepa, miomans chepsl, MIOMaIb
MOBEPXHOCTH THUPAMUIBI, TMPHU3MBI, KOHyca, IMIIMHApa, 00BeM Kyoa,
MPSIMOYTOJIBHOTO TapaUleNieuIiead, HHPAaMUAbl, TPU3MBIL, IKHApA,
KOHyCa, IIapa, pa3BepTKa IMOBEPXHOCTH, CEYCHMs KOHYca W IMIIMHApA,
napajulelbHble OCH WM OCHOBAHHUIO, CEUCHHE IIapa, IUIOCKOCTH,
Kacaromascs cdepbl, MWIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHUKA, W300pakaTh MHOTOTPAaHHHUKH, (QUTYPHl U TIOBEPXHOCTH
BpaIlleHNs], UX CEYCHHS, B TOM UYHUCIIE C TIOMOIIBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHHE TMPUMEHATh CBOIMCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMyTHpOBaTh ONpEAETIeHUS U3y9aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3BI O
CBOWMCTBAaX W TMpH3HAKAX TEOMETPHUECKUX (UTyp, OOOCHOBBIBATH WIIH
OTpOBEpraTh WX; YMEHHE TPOBOIUTH KiIacCHPUKAIHMIO (GUTYp 110
pa3MYHBIM TPU3HAKaM, BBITIOJIHATE HEOOXOJWMBIE OTOJHUTEIBHBIE
MOCTPOCHUS

11

YMmenne OIeprupoOBaTh IIOHATHUAMMU: JBWXCHUC B MMPpOCTPaHCTBE,

HapaJ'IJ'Ie.]'II)HBII\/’I NEPEHOC, CUMMETPHA Ha IMJIOCKOCTU M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0a00Us, TMONOOHBIE (QUIYpBl, YMEHHE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UTYpHI, B TOM YHUCIE€ B IPUPOJIE,
HCKYCCTBE, apXUTEKTypE; UCIOIb30BaTh F€OMETPUUECKUE OTHOLIECHUS MPU
pEelIeHUH 3a/la4y; HAXOJUTh T'€OMETPUYECKHE BEIMYMHBI (IUIMHA, Yrod,
IJI01aTb, 0OBEM) MPHU PEIICHUH 3a7a4d U3 JAPYTruX y4eOHBIX MPEIMETOB U
U3 peaJbHOM JKU3HU; YMEHHME BBIUHCIATH T'€OMETPUYECKHE BEIMYHHBI
(mmuHa, yroJ, mIOMAML, OO0BEM, IUIOMIAAL TOBEPXHOCTH), HCIOJB3YS
W3Y4YEeHHbIE (POPMYNIBI U METOJbl, B TOM YHKCJE: IUIOMIAJb MMOBEPXHOCTH
MUpaMHIbl, IPU3MBI, KOHyCa, LUWIMHIPA, IJIOWAaab cheprl; oObeM Kyda,
MPSIMOYTOJIbHOTO ~ MapaljleNienuneaa, MNUPaMHIbl, MPU3MBbL, LWIHHIDPA,
KOHYyca, I1apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00bEeMOB MOI0OHBIX (HUTYp
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VYmenune OIICPUPOBATL MOHATHAMMU: IPAMOYIOJIbHAsA CHUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOpA, CyMMa BCKTOPOB,
IIPpOU3BCACHUC BCKTOPA Ha YHCJIO, PA3JI0OKCHUC BCKTOpPa IIO 633H0y,
CKaJLIpHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3ZBCACHUC, YIrOJ MCKAY
BCKTOpaMH; YMCHHUC HCIIOJIB30BATb BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MECTOJ
UL pECHICHUA T'COMCTPUYICCKHUX 3a1aY U 3aJia4 APYrux y‘Ie6HHX npeamMEeToOB
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YMeHue BbIOUpaTh MOAXOSAIIUN METOA ISl PELIeHUs 3a/1au; TOHUMaHue
3HaYMMOCTH MAaT€MaTHKH B HW3YyYEHUHM NPUPOJHBIX M OOILIECTBEHHBIX
IIPOLIECCOB U SABJICHUM; YMEHHUE pACIIO3HABaTb IIPOSBICHUE 3aKOHOB
MAaTE€MAaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IPUMEPLI MATEMATUYECKUX
OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAyKU

Tabnuua 4.5

[lepeuens aneMeHTOB cozepkanus, nposepseMbix Ha EI'D
110 MaTeMaTHKe

Kon

HpOBCpﬂCMBIﬁ OJICMCHT COACPIKAHUA

Yucna ¥ BEIYUCIIEHUS




1.1

Harypanbhblie u uenpie uncia. [Ipu3Haky JeIMMOCTH LEIbIX YACET

1.2 Pannonanbubie yncia. OOBIKHOBEHHbIE M JAECATUYHBIE ApPOOHU, IMPOLIEHTHI,
OEeCKOHEUYHbIE MTEPUOUUECKUE JPOoOH
1.3 Apudmernaeckuit KOPEHb HaTypaJIbHOU CTEICHHU. HerictBus c
apu(METHYECKIMH KOPHAMHU HATypaJIbHOU CTETICHU
1.4 Crenenp c uensiM mokazatesneM. CTeneHb C palMOHAIBHBIM IOKA3aTEJIEM.
CBoiicTBa cTENEHU
1.5 CuHyC, KOCHHYC U TaHI€HC YMCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uucina. JlecaTuuHbIe U HATYpaJbHbIE JOrapupMbl
1.7 JelictButenbHple uyuciaa. ApupMETHYECKHE OINepaluu C JIeHCTBUTEIbHBIMU
yucnamu. [IpuOnkeHHble BBIUUCIECHUS, IpaBWia OKPYIVIEHUS, NPUKUIKA U
OIICHKA PEe3yJIbTaTa BHIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnuiekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ensie u npoOHO-palMOHATBHBIC YPABHCHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
24 [Toka3zaTenbHbIC U JOTapUPMUUYECKUE YPABHCHHS
2.5 Lenble 1 1poOHO-pallMOHANBHBIE HEPABEHCTBA
2.6 HppannonanbHbie HEPAaBEHCTBA
2.7 [TokazarenbHbIe U NorapuMUUecKre HepaBEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpunua cucteMbl JTUHENHBIX ypaBHEeHUN. OnpenennTenb MaTpULbl
3 OyHKIMK U TpaduKu
3.1 Oynkius, cnocods! 3amanus Gynkuuu. ['paduk ¢pynkuuu. B3anmuo oOpaTHble

¢ynkuuu. YetHele u HeueTHble GyHkuuu. [leproauueckue GpyHkuuu




3.2 OO6nacte ompezneneHUs W MHOXKeCTBO 3HaueHWHd ¢(yHkumu. Hymm QyHxmmm.
[IpoMexXyTKH 3HAKOIMOCTOSIHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (YHKLHUH.
MakcuMymMbl 1 MUHUMYMBI (GyHKIUU. HaunOospliee W HauMeHblee 3HAUYCHUE
(GyHKIMU Ha TPOMEXKYTKE

33 CrenenHas pyHKIHS C HaTYpaJlbHBIM H IEJBIM IOKa3aTelieM. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-Oi CTETIEHU

34 Tpuronomerpudeckne GyHKINH, UX CBOWCTBA U rpaduKu

35 [TokazarenbHas u gorapupmMuyeckas PyHKIMH, UX CBONCTBA U TpaduKu

3.6 Touku paspbiBa. AcuMnToTel rpadukoB ¢(yHkuuil. CpolicTBa (QyHKUUH,
HENpPEPBIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATENBHOCTEN

3.8 Apudmerndeckas U rTeomerpuueckas mnporpeccuu. @Dopmyna  CIOXKHBIX
MIPOLIEHTOB

4 Hauana marematnueckoro anaimmsa

4.1 [IpousBonnas pynkuuu. [IpouszBoaHbIe 371€eMEHTAPHBIX (PYHKIUI

4.2 [IpuMeHeHre TPOW3BOAHOM K HCCIAEAOBaHHIO (YHKIIMA HA MOHOTOHHOCTh W
skcTpeMyMbl. HaxoxneHne HanOOJbIIEro U HaMMEHBIIEro 3HaueHUs (QyHKIHUU
Ha OTpE3Ke

4.3 [TepBooOpa3nas. MuaTerpan

5 MHoxecTBa U JIOTHKA
5.1 MHO3K€eCTBO, onepalu HaJ MHOKecTBaMu. Jluarpammel Ditiiepa - Benna
5.2 Jloruka

6 BeposTHOCTB U cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BeposatHocth

6.3 KomOunaTopuka

7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTU

7.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena v MOBEPXHOCTH BpalllCHUS




7.5 KoopauHaTsl 1 BEKTOPBI

Jlnsi mpoBeneHHsl €IMHOTO TOCYJapCTBEHHOTO SK3aMeHa 1o MmaremaTtwke (maimee - EI'D mo
MaTeMaTUKE) HCIIONB3YeTCs MepeYeHb (KOTU(PHUKATOP) MPOBEPSIEeMBIX TpPeOOBaHWN K pe3yiabTaTraM
OCBOEHHMSI OCHOBHOW 00pa3oBaTeIbHOW MpOrpaMMbl CpeIHEro oO0mero oOpa3oBaHUs U SJIEMEHTOB

Tabmumua 4.6

COJICPIKaHMS.
[TpoBepsiembie Ha EI'D mo matematuke TpeOGoBaHUsS
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl
cpenHero oOmiero oopasoBaHus
Kon [IpoBepsiembie TpeOOBaHUS K TIPEAMETHBIM PE3yJIbTaTaM OCBOCHHS
MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI CpeIHET0 00111ero 00pa3oBaHus
TpeOoBaHUSA

1

Bnagenue MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHUS 3aj1ay;
yMeHrue (QOpMyIMpOBAaTh W ONEPUPOBATH TOHATHUSIMH: ONpEIEICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWMCTBO, MpPH3HAK, J0Ka3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
oOpaTHO€ M MPOTHUBOMOJIOXKHOE YTBEP)KICHHE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHUYeCKONM WHIYKIINU;
MIPOBOJUTH JOKA3aTeNbHbIE PACCYKICHUS TP PELICHUH 3a]a4, OLEHUBATh
JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXJECHUN; yMEHHE  OIEepHUpOBaATh
MOHATHSAMH: MHOKECTBO, MOJMHOXKECTBO, OINEpallMd HaJ MHOXKECTBaMHU;
YMEHHME HCMOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN  ammapar i
OTIMCAaHUS PealibHBIX MPOIECCOB U SIBJICHUN U MPHU PELICHUH 33/1a4, B TOM
YHClie U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHITHSIMHU:
rpad, cBs3HBINA rpad, 1epeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHHUE 33]1aBaTh
U OMHCHIBATH Ipadbl pa3IMYHBIMU CHOCOOAMHU; HUCIIONB30BATh rpadbl MpH
pelIeHnH 3a1a4




YMeHue onepupoBaTh HNOHSATHSAMM: HATypajlbHOE YHUCIO, LIEJIOE YHUCIIO,
CTENEHb C LIEJBIM NIOKA3aTeJIEM, KOPEHb HATypaJIbHOW CTENEHHU, CTENEHD C
paloHaIbHBIM NIOKA3aTeJIEM, CTENEHb C JAEMCTBUTEIbHBIM IOKA3aTEIIEM,
JgorapuM dUYHWCIA, CHHYC, KOCHHYC W TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOJYJI0, PAalMOHAJIBHOE YHCIO, HUPPALHUOHAIBHOE YHUCIIO,
MHO>KECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAECHCTBUTEIbHBIX
YHUCeJ; yMEHHUE UCIIOJIb30BaTh MPU3HAKH JACIMMOCTH, HAUMEHBIIUM 00Ut
JeNuTeNb W HauMEHblIee oOliee KpaTHOe, alroput™M EBkimuga mnpu
pELIeHNUH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIIMOHHBIMU CHCTEMaMHU
CUMCJICHHSI; YMEHUE BBIIOJHATH BEIUMCICHUE 3HAUCHUI U peoOpa3oBaHus
BBIpQXKEHUN CO CTEMEHsSMU M Jiorapudmamu, mpeoOpa3oBaHusi APOOHO-
palMOHAJbHBIX  BBIPAKEHUN; yMEHUE  ONEpUpPOBaTh  IMOHATUSAMU:
MOCJIEI0BATENBHOCTh, apU(pMeTHUecKas Mporpeccus, TreoMeTpruyecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlasi TeOMETpUYecKas IpOrpeccus;
YMEHHE 3a/1aBaTh IIOCJIEJOBATEIIbHOCTH, B TOM YHCIE€ C IOMOUIBIO
PEKYPPEHTHBIX (POPMYN; YMEHHE ONEPUPOBATh MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOJYIb M apryMeHT
KOMILJIEKCHOTO ~ 4ucia, ¢opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U airedpanyeckas); yMeETb
MPOU3BOJIUTE apU(PMETHUECKUE JIeHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MIPUBOJIUTH MPUMEPHI MCMOIb30BaHHU KOMIUIEKCHBIX YHCEIl; ONMEPUPOBATh
MOHATHAMM: MaTpuua 2 X 2 wm 3 X 3, omnpenenurenb MaTpULbI,
TEOMETPUYECKHN CMBICIT OTIPEACIUTEISA

YMeHue omnepupoBarh MOHATHSIMH: palUOHAIbHBIE, HPPALUOHAIbHEIE,
MoKa3zaTejbHble, CTENEHHbIE, Jorapu@MHUUecKue, TPUTOHOMETPUUYECKHE
ypaBHEHUST W HEpaBEHCTBa, MX CHCTEMbl; YyMEHHE OIEPUPOBATH
MOHATUSMH: TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHHH UM HEPABEHCTB, PaBHOCHIBHOCTb
ypaBHEHUH, HEPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHMS,
HEpPaBEHCTBA W CHCTEMbl C IIOMOIIbIO PA3IUYHBIX IPUEMOB; peUIaTh
ypaBHEHHUS, HEPaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPHUMEHATh

YpaBHCHH, HCPABCHCTBA, UX CUCTEMBI JIA PCIICHHUA MAaTCMAaTHYCCKUX
3a/lad U 3aJia4 U3 Pa3JIMIHbIX o0Onacreit HAayKU U peanLHoﬁ KHU3HU




YMeHue omnepupoBaTth MHOHATHSAMHU: (YHKUUS, UYETHOCTh (YHKIIHH,
NEPUOANYHOCTh (PYHKIMH, OTPAaHWUYCHHOCTb (PYHKIHMH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIMH, HauOoJbllee W HAUMEHBIIEEe 3HAUCHHUS
(GyHKIMU HAa TPOMEXYTKE, HenpepbIBHas (DYyHKIHS, aCHMOTOTHI rpaduka
GbyHKIMHU, TIepBas ¥ BTOpas MPOW3BOJAHAS (YHKIIMU, TEOMETPHUECKUA U
¢Gu3n4ecKuii CMBICT TIPOW3BOTHOH, TEPBOOOpasHas, ONpPEACICHHBIH
WHTETpaJ; YMEHHE HaxXOJWTh AaCHUMITOTHI Tpaduka (QYHKIHH;, YMEHHE
BBIYMCIATh  MPOU3BOAHBIE  CYMMBbI, IPOM3BEACHUS, YACTHOTO W
KOMMNO3UIUU (DYHKUIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(GYHKIMM; YMEHHE HAaXOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO ISl HCCIeAOBaHUS (DYyHKIUH,
HaxXoJUTh HaumOOJbIINE U HAUMEHbIINE 3HAuY€HUs (QYHKUUN; CTPOUTH
rpauky MHOTOWIEHOB C MCHOJIb30BAaHUEM ammnapara MaTeMaTH4eCKOTro
aHaJIM3a; NPUMEHSTh [POU3BOJHYIO [UI HAXOXJIEHUS HaWIydIlero
pelieHHs B TPHKIAJHBIX, B TOM YHCIE COLHUAIbHO-?KOHOMUYECKHX U
(bu3uYecKuX 3amavyax; HaXOJUTh IUIOMIAJAN U 00BEMBI (PUTYP C TIOMOIIBIO
WHTErpaia; MPUBOJAUTH MPUMEPhl MaTEMaTHUYECKOTO MOJIEIMPOBAHUS C
oMo1IbI0 U depeHIrnalbHbIX YpaBHEHUN

YMmeHnue onepupoBaTh NOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIHS,
KoMIo3uluss (GYHKUWNA, JUHEeWHas QYHKUMS, KBaJapaTuyHas QYHKIMS,
panoHanmbHas (QYHKIMS, CTENeHHas (YHKIHS, TPUTOHOMETPHUYECKHE
dbyHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMH, TOKa3aTelbHAs H
norapudmudeckass (QyHKIMH; yYMEHHE CTPOUTh TpapuKd H3YYCHHBIX
GbyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIHMH,
WCIO0JIb30BaTh I'padUKH JUIsl U3ydeHHs MPOIIECCOB U 3aBUCHUMOCTEH, IpU
pelIeHnH 3ajad U3 JPYruxX Y4eOHBbIX MPEIMETOB U 3ajad U3 pealbHOM
KU3HU; BBIp@XaTh (QopMylTaMH 3aBUCUMOCTH MEXIY BEIUYMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpaduku QYHKUUN Ui pelleHus ypaBHEHHH,
HEpPaBEHCTB M 3aJady C IMapamMeTpaMu; H300paxaTb Ha KOOPAMHATHOM
IJIOCKOCTH MHOXECTBA PElICHUI ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3aJlaud pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLIEHTHI, JOJIM U 4YacTH, Ha ABIXKEHHE, paboTy, CTOMMOCTb TOBAapOB U
yCIyT, HaJlOTH, 3a/a4d U3 OOJIACTH YIPABJICHUS JMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHMS, YpPaBHEHHUsS, HEPaBEHCTBA U HX
CHCTEMBl 10 YCJIOBMIO 3a/lauM, HMCCIEN0BaTh IOJYYEHHOE pEIleHUuEe U
OLICHUBATh IPABJIONOAOOHOCTh pE3YJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHble CUTYyallUd Ha $3bIKE MAaTEMaTHKH; COCTaBJISITh BbIPAXKEHUS,
ypaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33/1a4M, UCCIIE0BATh
MIOCTPOEHHbIE ~ MOJIEJIM C  HUCHOJb30BAaHWEM  ammapara  aiareopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3ysIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpeAHee apupMeTHYecKoe, MeauaHa,
HauOoJIblllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, JAUCIEepPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaINIo, IPEJCTABICHHYIO B TabIuIax, Ha AUarpammax, rpadukax,




OTpaXKarollyl0 CBOWCTBA pEAIbHBIX MPOLIECCOB U SIBICHU; MPEJCTABIATH
uHGOpMAIMIO C TOMOIIbIO TaOMMII W JuarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHUCIE C NPUMEHEHHEM TIpapuuecKux
METO/I0OB M 3JIEKTPOHHBIX CPEICTB; I'pa)UyeCKH MCCIEN0BATH COBMECTHbIE
HAOJIOIEHUS C TOMOIIBIO THarpaMM pacCeUBaHUs M TMHEWHOW perpeccuu

YMeHHe onepupoBaTh IOHATHAMH: CIyYalHbIM OIBIT W ClIy4ailHOE
COOBITHE, BEPOSATHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BAaHUEM TpauyecKux METOJIOB; INPUMEHATh
(GOopMyNBI CIOKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMYITy MOJIHOU
BEpOSTHOCTH, hopmyny bepHymin, komOuHaTOpHbIE (HAKTBI U (POPMYIIBI;
OIICHMBAaTh BEPOSATHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBATH
MOHATUSAMM:  Cy4aiiHas BEJIMYMHA, pACHpEelesieHUe BEpPOSITHOCTEH,
MaTeMaTH4eCKOe OXUAAHWE, JUCHEpPCHs W CTaHJApTHOE OTKJIOHEHUE
CllydallHOM  BeNMYMHBL, (YHKIUM  pacupeleleHuss M IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOIO PACHPENEICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHuid Ui pelieHus 3a/1ay;
3HAKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIIUX YHCEN, METOAbl BHIOOPOUYHBIX
UCCIIEIOBAaHUM; yYMEHUE NPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OONBIIMX YHCENl B MPUPOAHBIX U OOIECTBEHHBIX SIBIICHUSX; YMEHHUE
OTIEpUpPOBATh MOHATHUSMU: COYETAaHUE, MEPECTaHOBKA, YHMCIO COUYETaHHM,
YHUCIIO  NEepecTaHoBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHbIE (aKThl U PACCyXAEHUS Ul pelleHHs 3a7ad; OLICHUBATbh
BEPOSATHOCTH PEAIbHBIX COOBITUH; COCTAaBJIATh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA Yria, IUIOCKUN Yo, ABYIpaHHBIH
yroJi, TPEXIPaHHBI YroJ, CKpeHIMBaIONINecs MpsSMbIe, MapalIeIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSMBIX W IUIOCKOCTEH, YroJd MEXAY MPSMBIMH,
yroil MeXAy TMpsSMONM M IUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH,
paccTossHHUEe OT TOYKH 10 IUIOCKOCTH, PACCTOSHHE MEXAY MPSIMBIMHU,
paccTosiHUe MEXIY IUIOCKOCTSMU; YMEHHE HCIOJIb30BaTh MPHU PELICHUU
3a/a4 U3y4deHHbIe (PAKTBl U TEOPEMBbI MJIAHUMETPHH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTh MaTeMaTUYeCKUE
MOJENU C TOMOIIbI0 TEOMETPUYECKHX MOHSITHA W BEJIWYUH, PElIaTh
CBSI3aHHbBIE C HUMU IIPAKTHUYECKUE 3aa4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOWEAAb (urypel, oobeM (GUrypsl,
MHOTOI'PaHHUK, MPAaBUJIbHBII MHOTOI'DAaHHHUK, CEUYEHHME MHOTOIpPaHHHKA,
KyO, mnapaiienenunes, Opu3Ma, nUpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs, LUIUHIP, KOHyC, wap, cdepa, miuomans chepbl, IUIOMAIb
MOBEPXHOCTH MUPAMUABL, IMPHU3MBI, KOHyca, IHJIUHApa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, TPU3MBIL, LIKHApA,
KOHyca, I1apa, pa3BepTKa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHJIpA,
NapajuleJIbHbIE OCH WJIA OCHOBAaHMIO, CEUYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHME CTPOMTh CEueHHe
MHOTOI'paHHHUKA, M300pa’kaTh MHOTOIPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpAILICHUS], UX CEUYEHHUS, B TOM YHUCIIE C MIOMOILBIO NIEKTPOHHBIX CPE/CTB;
YMEHHUE TMPUMEHATh CBOMCTBA I€OMETPUYECKUX (HUTYp, CaMOCTOSITEIHLHO




(bopMynMpOBaTh ONpPENCICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX M MpH3HAKAX T'€OMETPHUECKUX (Uryp, 0OOCHOBBIBATH WIIH
ONpoBepraTh HUX; YMEHHE TPOBOAUTH KiIacCUPUKAIMIO (Uryp 1o
pa3NMYHBIM TpPU3HAKaM, BBIOJHATH HEOOXOIMMBIE JIOTIOJHUTEIbHBIC
MOCTPOCHUS

11 YMeHune omnepupoBarb IMOHATHSAMM: JBH)XKEHHME B  IIPOCTPAHCTBE,
napajuleNIbHbIM MEePeHOoC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMMOAO0OWs, TONOOHBIE (UTYpPBI, YMEHHE
pacrno3HaBaTh paBHblE W MOJOOHBIE (PUTYpPBI, B TOM 4MCIE B IMPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCII0Ib30BaTh F€OMETPUUECKUE OTHOLLIEHUS TIPU
pelIeHUH 3a/a4; HAXOJUTh TI'€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yrod,
IJI01a/1b, 00BEM) MPHU PELICHUH 337a4 U3 JPYTruX Y4eOHBbIX MPEeIMETOB U
U3 pPEaJbHOM JKU3HU; YMEHHME BBIUUCISITH T'€OMETPUYECKUE BEITUUMHBI
(nmuHa, yroJ, miIomagb, OObEM, IUIONMIA[b IOBEPXHOCTH), HCIOJIb3YS
M3Yy4YEeHHbIE (POPMYNIBI U METOJblI, B TOM YHCJE: IUIOMIAJb MOBEPXHOCTH
MUpaMHbl, IPU3MbI, KOHyca, LWIMHAPA, MJIOMaab cheprl; o0beM Kyda,
MPSIMOYTOJIBHOTO  MapaljieNienuieaa, MUpaMUIbl, MPU3MBI, IMIMHIPA,
KOHYCa, I1apa; yMEHUE HAXOUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX (hHUTYp

12 YMeHue onepupoBaTh HNOHATHSAMU: NPSIMOYIOJIbHAs CHCTEMa KOOPJWHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPJIMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa Ha YHUCIO, PAa3JIo’KEHHE BEKTOpa Mo Oasucy,
CKaJSIPHOE IPOMU3BEACHHUE, BEKTOPHOE IIPOM3BEICHHUE, YroJl MEKIY
BEKTOpaMM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ
IUIsl peIIeHUsl TEOMETPUYECKHX 3a/]1a4 1 3a]1a4 APYruxX y4yeOHBIX MPEeIMETOB

13 YMeHne BeIOMpATh MOIXOIANTANA METO [Tl PEIICHHS 3a]1a4ui; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKU B H3YyYCHHHM MPUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pacro3HaBaTh IMPOSIBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOJUTH MPUMEPHI MAaTEMAaTUYECKUX
OTKPBITUHA POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAyKH

Tabnuua 4.7
Ilepeuens aneMeHTOB conepkanus, nposepseMbix Ha EI'D
10 MAaTEMaTUKe
Kon [IpoBepsieMblil 271EMEHT COAEPKAHUS
1 Uucna v BBIYUCIICHUSA
1.1 HarypanbsHble u nensle yncina. [IpusHaky 1eIUMOCTH LIEIBIX YUCEI
1.2 ParmonanbHbie yncina. OOBIKHOBEHHbIE M JIECATUYHbIE APOOH, MPOLEHTH,
OeCKOHEUHbIEe IEPUOINUECKUE IPOOH
1.3 Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIIEHHU. [HencrBus c
apu(pMETHYECKUMH KOPHAMHU HATypaJbHOM CTETIEHU




1.4 Crenenb ¢ uensiM mokazatesnieM. CTeneHb C palMOHAIbHBIM IMOKA3aTEJIEM.
CBoiicTBa cTeneHu

1.5 CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTH4HbIC U HATYpAIbHBIE JOTapU()MBI

1.7 JeiictButenbHple uyuciaa. ApupMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
gucinamMu. [IpuOIMKeHHBIC BBIYMCIICHHS, TMPABWIA OKPYIJICHHS, NPUKHIKA H
OIICHKA PE3YJIbTaTa BHIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKeHUIA

1.9 KommnuekcHeie uncna

2 YpaBHEHHUs 1 HEPABEHCTBA

2.1 Henble 1 1poOGHO-pallMOHAIBHBIE YPaBHEHUS

2.2 HppannonanbHble ypaBHEHUS

23 TpuroHomeTprdeckue ypaBHEHH

24 [Toka3zaTenbHbIC U JOTAPUPMUYECKUE YPABHCHHUS

2.5 Iensie u qpoOHO-palMOHATBHBIC HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [TokazaTenbHbIC U JOTapUPMUUECKUE HEPABECHCTBA

2.8 TpuroHomeTpuyeckre HEpaBeHCTBA

29 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB

2.10 | YpaBHEHMS, HEpABEHCTBA U CUCTEMBI C MTapaMeTpaMu

2.11 Martpuna cuctemsl TMHEHHBIX ypaBHEHUU. OnpeaenuTesib MaTpULbl

3 OyHkunu u rpaduKu

3.1 Oynkuus, cnocoObl 3aganus ¢pyHkuun. I'paduk Gynkiuu. B3aumHo oOpaTHbie
¢byukiun. YetHole v HedeTHbIe (pyHkumu. [leproanueckue GyHKIuu

32 Ob6nacTs ompeneneHuss U MHOKECTBO 3HaueHuWi QyHkuumu. Hymu dyHKIuu.
[IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. HanGomnbliee M HauMeHbIlee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE

33 CrenenHas GyHKIHS C HaTypalbHBIM M IENBIM MOKa3aTeneM. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0¥ cTENeHN

34 Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U Tpaduku




35 [Toxa3zaTtenpHast u norapupmMuueckas GyHKIUHU, UX CBOMCTBA U TpapuKu
3.6 Touku paspbiBa. AcumnToTel rpadukoB ¢Qyakmuid. CBoiicTBa  (QYHKIHIA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHMs ITOCTIEI0BATEIBHOCTEH
3.8 Apudpmerndeckass W TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana marematndeckoro anaimsa
4.1 [IpousBoanas Gpyakuun. [Ipon3BoHbIE AIeMEHTAPHBIX (QYHKITHIHA
4.2 [IpumeHeHne NpPOU3BOAHON K HCCIENOBAaHUIO (QYHKUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HamOoNbIIero U HaUMEHbBIIEro 3HA4eHUs (PYHKIUU
Ha OTpe3Ke
43 [IepBooGpasnas. MnTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHO3k€eCTBO, Olepalu HaJl MHOKecTBaMuU. Jluarpammel Ditniepa - Benna
52 Jloruka
6 BeposTHOCTh U cTaTncTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaTopuka
7 I'eomerpust
7.1 ®uUrypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTHU BpalllCHUS
7.5 Koopaunatsl 1 BEKTOpPbI
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