g £ ;e ~
OI100x

My

yupesxcoenu”

ITposepeno
3awm. aupekropa no YBP

1 N
C - [g/ 1/
(noanuce) .
«31» asrycra 2022

Tpenmer (kypc) Mal
KomuyecTso 9acos 1o yue

CocrasiieHa B COOTBETCTBI
Onobpena pemennem de
o6pa3oBanuio, MPOTOKON 3

Vyebunkn

Aptop: Bunenkun H.5., 4
HamMeHoBaH#e: MaTeMaTy
Hinarenserso, roa: Mock

PaccmoTpena Ha 3ace/iaHu
ITpotokon Ne 1 o1 « 30» a
INpencenarems MO: [lany
(®HO) (nosmmcs) '

“ (4

Iy e IR AN AR e e SN e e P e

7Py £ A e
D100

. #

yupeacoenue «lllxona Ne 137» 2opodckozo okpyza Camapa

ITposepeno
3awm. nupekropa o YBP

C]r[..L,/A

(noanuce) .
«31» asrycra 2022

PABOYAS MPOT'PAMMA

Tpenmer (kypc) MareMaTuka Knace 5-9
KomuiecTso waco ro yue6HoMy nnany 170 gaca B rol S 4acoB B HeJlemio.

Cocrasnena B coorserctsiu ¢ ITpumepHoit paboueit nporpamMmoit 1o HEopmaTHke.
Onobpena pemerHneM PelepaibHOro yueOGHO-MeTOAHYECKOro 0ObeHHEHHs MO 001
obpasosanuio, mpotokon 3/21 or 27.09.2021 r.

Vyebuukn

Astop: Bunenkun H.51., )Koxos B.H., Yecrokos A.C., IlIsapubypa C.H.
HanMeHoBaHHe: MaTeMaTHKa B 2-X 4aCTAX

Hanarenserso, roa: Mocksa, Muemosuna, 2019,2020,2021

PaccmoTpena Ha 3aceannu MO ecTeCTBEHHO-MATEMATHIECKOrO LMKIIA
Ipotokon Ne 1 ot « 30» asrycra 2022r.
INpencenarems MO: [llanimosa O.T,

(@HO) (nommmer) -+ 1+ ¢ L7

0




COJEPKAHUE

ITosicuurenpHast 3anucka .
OOmiasi xapakTepucTHKa y4eOHOro mnpenMeTa
«MaTtemaTtuka». 5—9 Kiacchl e
ILlenmn 1 0cOOEHHOCTH HM3YyYEHHsS y4EeOHOTO IIpeaMeTa
«MaTtemaTtuka». 5—9 Kiacchl
Mecto yueOHOTO TIpeaMeTa «MaTemMaTHKay
B y4ECOHOM IUJIaHE

IInanupyembie pe3ysibTaTbl OCBOCHUS YUEOHOTO
npeamera «MarteMaThuka

Ha YpOBHC OCHOBHOTI'O 06Luer0 O6paSOBaHI/I$I ........

JInyHOCTHBIE PE3yJIBTATHL

MeTrtanpeaMeTHBIC PE3YJIbTATBL . . . . v v v v v v v v v o .

ITpeameTHBIC pe3yIbTATHI

PaGouasi mporpamma ydeOHOro Kypca

«Marematuka». 5—6 Kiraccel

Llenu u3ydeHust yaeOHOro Kypca

MecTto y4eOHOro Kypca B yueOHOM IIJIaHE

CopepsxaHue yuyeOHOTO Kypca (1o rojgam O6y‘{eHI/I$I)
[lmaHupyeMble TpeAMETHBIE Pe3yJIbTaTbl OCBOCHHS
pabouell mporpaMmbl Kypca

(mo rogmamM oOy4deHmus ) e
Temarnyeckoe IUTAHUPOBaHUE Yy4eOHOro Kypca
(110 TomamM OOydYeHU)

PaGouasi mporpamma ydeOHOTO Kypca

«Anrebpa». 7—9 kyracchl

Ienu n3ydeHust yaeOHOro Kypca

MecTo y4eOHOro Kypca B yaeOHOM TUTaHE

Coneprxkanue yueOHOro Kypca (mo rojaam o6yquI/m)
Ilnanupyembie TpeIMETHbIE PE3yJIbTAThl OCBOCHUS

paboueill mporpaMMbl Kypca

(110 TomaM OOydeHH) e
TemaTnueckoe IUIaHUPOBaHUE y4eOHOTO Kypca
(110 ToJ1aM OOYYCHUS)

Pabouasi mporpamma ydeOHOTO Kypca
«I'eomerpusi». 7—9 kiraccel

Ienu n3ydeHus: yaeOHOTo Kypca

MecTo y4eOHOro Kypca B yaeOHOM TUTaHE

11
13

15

17

22

26

43

44
45

48

53

70

71



Conepxanue yuyeOHOTO Kypca (mo rogaM oOydeHUs )
[lranupyemMbie MpeAMETHbIE Pe3yJibTaTbl OCBOCHUsI paboueit
porpaMMbl Kypca

(ITO TOZTAM OOYHUCHMST) . . « v« v v v v e e e e e e e e e
TemaTrnueckoe IUIAHUPOBAaHUE Y4eOHOro Kypca

(ITO TOZIAM OOYHUEHMSI) . .« « « v v v v v v i e e e e e

PaGouass mporpamma y4eOHOTO Kypca

«BeposiTHOCTE U cTaTHCTHKa». /—9 KIacChl. . . . . . . . .
Llenn n3yuyeHust ygeOHOTO Kypca . . . . . . . . . .

MecTo yueOHOTro Kypca B y4eOHOM IUIaHe

Coneprkanue y4eOHOTro Kypca (1o rojam o6yqun>1)
[InaHupyeMble NpeAMETHBIE Pe3yIbTaThl OCBOCHUS pa60qen
IIporpamMMmsl Kypca

(ITO TOZIAM OOYHUCHMST) . . « v« v v v v et e e e e e e e

TemaTnueckoe IITaHUPOBAaHUE Y4eOHOro Kypca
(ITO TOZIAM OOYHUCHMST) . . « v« v v v i et e e e e e e e

72

74

77

89

90
91



MNOACHUTEJIBHAA 3AINNCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «MATEMATUKA»

PaGouass mporpamma mno Maremarwke i oOydarommxcsi 5—9
KJIacCOB pa3paboTaHa Ha OcHOBe DeneparbHOro rocyJapCTBEHHOTO
00pa3oBaTEIFHOTO CTaHIAPTAa OCHOBHOTO OOIIETO 00pa30oBaHUS C
Y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, IPEIBSIBISIEMBIX K
MaTEeMaTHYECKOMY 00pa30BaHUIO, M TPAIHUIIUA POCCHIICKOTO
00pa3oBaHMsl, KOTOPBIE 0OECIIEUNBAIOT OBJIA/ICHUE KITIOUEBBIMHA
KOMIETEHUUSIMHU, COCTABISIOIINMHI OCHOBY JIJIsI HEIPEPHIBHOTO
00pa30BaHMs U CAaMOPA3BUTHSI, @ TAKXKE II€JIOCTHOCTH
OOIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATEIBLHOI'O Pa3BUTHS
oOyuarommuxcsi. B paboueit nporpaMme y4TeHBI MJIEU U MOJIOKCHUS
Konuenmuu pa3BuTusi MaTemMaTH4ecKoro oOpaszoBaHusi B Poccuiickoit
®denepanun. B snoxy mudporoii Tpancopmanmu Becex chep
YEeJIOBEUECKOM JIeSITeIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKOU
MMOATOTOBKHU. Y’KE€ B IIIKOJIC MATEMATHKA CIIY>KHT OMOPHBIM
MPEIMETOM JJISI U3YyUCHUSI CMEKHBIX TUCIUTUINH, a ITOCIIE IIKOJIBI
peanbHONl HEOOXOIMMOCTBIO CTAHOBHUTCS HEIPEPBIBHOE
oOpa3oBaHHe, YTO TPeOyeT MOITHOIIEHHOW 0a30BOM
00111e00pa30BaTEIbHON MMOATOTOBKH, B TOM YHCIIE U
MaTeMaTH4YeCcKoil. DTO 00yCIOBICHO TEM, YTO B HAIIIM JTHU PACTET
quciio npodeccuif, CBA3aHHBIX C HENOCPEICTBEHHBIM
NIpUMEHEHUEM MaTeMaTHKH: W B cdepe SKOHOMHKHM, M B Ou3Hece,
Y B TEXHOJIOTHYECKHUX 00JIACTSIX, U Ja)Ke B TYMaHUTapHBIX cepax.
Takum obOpa3oMm, Kpyr IIKOIBHUKOB, I KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYMMBIM IPEIMETOM, PACIIMPSIETCS.

IIpakTHdeckasi IOJIE3HOCTh MAaTEMaTHKH OOYCJIOBIEHAa TEM, YTO
€¢ TIPEeIMETOM SIBIISIIOTCS (pyHIaMEHTAJIBHBIE CTPYKTYPHI HAIIETO
MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJWYECTBEHHBIC OTHOIICHUS
OT NPOCTEHUIINX, YCBAUBAEMBIX B HEITOCPEACTBEHHOM OIBITE, /10
JIOCTATOYHO CJIOXHBIX, HEOOXOINMBIX JIJISI pa3BUTUS HAYUYHBIX U
NPUKIAAHBIX Uel. be3 KOHKpETHBIX MaTeEMaTUUECKUX 3HAHUI
3aTPyJHEHO NOHUMAaHHUE NPUHIUIIOB YCTPOUCTBA U UCHOIb30BAHUS
COBPEMEHHON TEXHMKH, BOCHPUSTHUE U HMHTEpIIpETaIus
pazHooOpa3Ho# CONMAIbHON, DKOHOMHUYECKOU, TTOJTUTHIESCKON
nHpopMmanuu, Mastod(pGeKTUBHA MOBCEIHEBHAS ITPAKTHYCCKasI
JesTenbHOCTh. KaxkoMy denoBeKy B CBOEH JKU3HU NPUXOIUTCS
BBITIOJIHSTh PACUYCTBI M COCTABIIATH AJTOPUTMBI, HAXOJINUTh U
NPUMEHSTH (DOPMYJIBI, BIIAIETh MPAKTUUECKUMHU ITPUEMaMH
reOMETPUYECKUX U3MEPEHHH U ITOCTPOCHUH, YNTaTh HH(pOpMaLHUIo,
MIPEICTABIICHHY O B BHJIE Talmu,



JuarpaMM M TpaduKoB, )KUTh B YCJIOBUSIX HEOIPEIEIICHHOCTH U
IMMOHUMATh BEPOSITHOCTHBIN XapaKTep CITy9alHBIX COOBITHM.

OJHOBPEMEHHO C pacliupeHueM cep NpruMEeHEeHUs] MaTEeMaTUKH B
COBPEMEHHOM 00mIecTBe Bc¢ Ooee BaKHBIM CTAaHOBUTCS
MaTEeMaTHYECKUHI CTUITb MBIIIJICHUS, TIPOSIBIISTIOIINAICS B
OIpeIeICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce usyuenus
MaTEeMaTHUKH B apCEHAJI IPUEMOB U METOIOB MBIILIICHUS YEIOBEKA
€CTECTBEHHBIM 00Pa30M BKIIOYAIOTCSI MHIYKIWS U ACTYyKIHS,
0000111eHre U KOHKPEeTHU3alusl, aHaJIN3 U CUHTE3, KilacCupukanus u
cucreMmarusanusi, abcrparuposanue u aHaorus. OObEeKThI
MaTeMaTHYECKUX YMO3aKIIOUSHUH, IpaBuila X KOHCTPYHPOBAHUSA
pPacKpBIBAIOT MEXaHHU3M JIOTHYECKUX ITOCTPOCHHUH, CITOCOOCTBYIOT
BbIpabOTKe yMeHHsT (OPMYJIUPOBATH, 0OOCHOBBIBATH U JOKa3bIBaTh
CY>XZIC€HHSI, TEM CaMbIM Pa3BHBAIOT JJOTHYECKOE MBINICHUE. Benymas
pOJIb MPUHAUIC)KUT MAaTEMAaTHUKE U B (OPMHUPOBAHUU
AJITOPUTMHYECKONW KOMIIOHEHTHI MBIIIIJICHHUSI 1 BOCHIUTAHUHN YMEHUN
JIeCTBOBATH 110 3aJlaHHBIM aJITOPUTMAM, COBEPIICHCTBOBATH
HW3BECTHBIC M KOHCTPYHPOBATh HOBBIE. B mTponecce pemrenus 3agad —
OCHOBOMW y4eOHOU AesITeTbHOCTH Ha YPOKaX MaTeMaTUKH —
pa3BUBAIOTCA TaKXE TBOpPYECKAsT W NPHUKJIATHAST CTOPOHBI
MBIIIICHUS.

OO0ydeHne MaTeMaTHKE JacT BO3MOXKHOCTBH Pa3BUBATh y
00y4arIMUXCsl TOYHYIO, PAlMOHAIBHYI0 U HHGOPMATHUBHYIO peyb,
yMeHHne oToupaTh Hanbosee MoaXoAsAIINE I3bIKOBBIC, CHMBOJIMUECKHE,
rpaduyeckre cpeacTBa JJIsl BRIPAXKSHUs CY)KJICHHUN M HATrJISIIHOTO UX
MpEeACTaBIICHHUSI.

Heo06x01MMbIM KOMITOHEHTOM O0IIIeH KYJIbTYPbl B COBPEMEHHOM
TOJIKOBAHHHU SIBJISIETCS 0011lee 3HAKOMCTBO C METOJaMH MTO3HAHHUSI
JIECTBUTEIBHOCTH, IPEJICTaBICHHE O TpEeIMETe M MEeTOJax
MaTeMaTHKH, UX OTJIIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX U
ryMaHUTapHBIX HaYK, 00 OCOOCHHOCTSIX MPUMEHEHUsI MaTEeMaTUKU JJIs1
pelIeHrst HayYHBIX ¥ IPUKIQAHBIX 3a/1ad. Takum odpazom,
MaTeMaTrniyeckoe oOpa3oBaHNE BHOCHT CBOH BKJIaJl B GOPMHUpOBaHUE
0011eil KyJIbTYyphI YeJIOBEKa.

H3yuyeHre MaTeMaTHKH TaK)Ke CIIOCOOCTBYET 3CTETHUYECKOMY
BOCIIMTAHUIO YEJIOBEKa, TOHMMaHUIO KPACOThI M U3SIIIECTBA
MaTeMaTHYECKUX PACCYX JICHHI, BOCIIPUATHIO T€OMETPHUIECKUX HOPM,
YCBOCHHUIO UJIEM CUMMETPHUH.

HEJIM U OCOBEHHOCTH WU3VYEHUA YUEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJTACCBI

IIpuopurteTHBIMH 1LEJsSIMH O0ydeHusi MmaremaTuke B 5—9 kiaccax



ABJIAOTCA:

1. ¢dopmupoBaHHMe HEHTPAILHBIX MATEMAaTHUYECKUX MOHSITHH (YHCIIO,
BEJIMYMHA, TeOMETpUYecKast GUrypa, nepeMeHHasi, BEpOSITHOCTb,
pyHKIINA), o0ecneYnBaroONINX TIPEEeMCTBEHHOCTD 51
MEPCIEKTUBHOCTh MaTEMaTHYECKOI0o 0Opa30BaHUsI O0YydYarOIIMXCS;

2. TOJBelIeHHE 00yYalOIINXCs Ha JOCTYITHOM Ul HUX YPOBHE K
OCO3HAHHUIO B3aHUMOCBSI3U MAaTeMaTHKN U OKPY>KaIOIIETo MUpA,
IIOHUMaHHe MaTEeMaTHKH KaK 9acTH OOIIel KyJIbTyphl
4eJI0BEYECTBA;

3. pa3BHUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcsi, M03HaBaTEJIbHON aKTUBHOCTH, UCCIICIOBATEIIbCKUX
yMeHHfI, KPUTUYHOCTHU MBIIJICHUSA, MHTEPECA K U3YUCHUTIO
MaTeMaTHKH;

4. dopmupoBanue GyHKIHMOHAIBHON MaTEeMaTHYECKO TPaMOTHOCTH:
YMEHHUS pacIiO3HABATh MPOSBICHUS MaTEeMaTHYSCKUX OHITHIA,
OOBEKTOB M 3aKOHOMEPHOCTEH B peajIbHBIX YKHU3HEHHBIX
CUTYyalHsIX Y NPU U3yYCHUH JIPYTUX YUEOHBIX MIPEIMETOB,

OPOSIBICHUS 3aBUCUMOCTEMN "u 3aKOHOMEPHOCTEM,
bopmynupoBaTh UX Ha A3bIKC MATEMaTUKH U CO3/1aBaTh
MaTeMaTu4YecKue MOJEJIH, OPUMEHSATH OCBOCHHBIH

MaTeMaTHYEeCKHUH anmapar JJIsl peHIeHUs TPaKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH U OIIEHUBATH
MMOJTY4YCHHBIE PE3yJIbTaThI.

OCHOBHBIC JIMHUM COJEpXKaHHUS Kypca MaTeMaTHKu B 5—9
Kiaccax: «Hucna u BeIYUCIeHUs», «Anredopa» («AnredOpandeckue
BBIPOKECHUSD, «YpaBHEHUS u HEPaBEHCTBA»), «DYyHKINY,
«l'eomerpusi»  («I'eomerpuueckne  ¢GuUrypsl ¥ HUX  CBOHCTBay,
«/3MepeHne reoMeTpUYECKUX BEIMYNH»), «BeposiTHOCTh M
CTaTUCTHUKA». JIaHHBIC JIMHUY PAa3BUBAIOTCS IMapaJUICIIbHO, KaXK/1asi B
COOTBETCTBUHU C COOCTBEHHOH JTOTHUKOM, OJTHAKO HE HE3aBHCHUMO OJTHA OT
JApyroii, a B TECHOM KOHTaKTe U B3aumojeiictuu. Kpome storo, ux
00BEAMHSIET JJOTUYECKasl COCTABIISIONIAs], TPAAUIUOHHO IPUCYIIas
MaTeMaTHKe W MPOHU3BIBAOIIAs BCE MAaTEMaTHIECKHE Ky PCHI U
coaepxkartenbHble TuHUH. ChopmynupoBanHoe B DeaepaibHOM
rocyZIlapCTBEHHOM 00pa30BaTEeIbHOM CTaHIapTe OCHOBHOI'O OOIIETo
0o0pa3oBaHHs TpeOOBAHNE «yMETh ONIEPUPOBATH ITOHATHSIMU:
oIpe/eNIeHNe, aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO; YMEHHE
pacrno3HaBaTh UCTUHHBIE U JOXKHbIE BbICKA3bIBAHUSI, MPUBOAUTH
HNpUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM Kypcam, a (hopMupoBanue
JIOTUYECKUX YMEHHUW pacupesessieTcsl 0 BCeM rojiaMm oO0ydeHHUs Ha
YpOBHE OCHOBHOTO o00mero oOpazoBanus. CoxepxaHue 0Opa3oBaHMUS,



COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHSI paboueii
MPOrpaMMbl, pacipee’ISHHbIM 10 T0/1aM 00yUYeHUsI, CTPYKTYPHUPOBAHO
TaKUM 00pa30M, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITUATILHBIM BOTIPOCAM
oOyuaromuecs o0palaiuch HEOTHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTHYECKUMH MOHSATHSIMH M HABBIKAMH OCYIIIECTBIISIIIOCH
MOCIIeI0BATEIbHO U MOCTYNATEIbHO, C COOJIFOJICHUEM MPUHIIUTIA
MPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYAJIUCh B OOIIYIO CHCTEMY
MaTeMaTHYCCKHUX MPEACTABICHUH 00yYarOIUXCsl, PACIIUPSISI U YTIyOsist
e¢, oOpasys MPOYHBIE MHO)KECTBECHHBIE CBSA3H.

MECTO YYEBHOI'O IIPEAMETA «MATEMATUKA» B YYEEHOM IIJIAHE

B coorBercTBUM ¢ DenepanbHbIM IOCYAapCTBEHHBIM
00pa3oBaTEIbHBIM CTAHIaPTOM OCHOBHOTO 00IIIero oOpa3oBaHUs
MaTeMaTHKa SIBIISIETCS 00s[3aTeIbHBIM IIPEIMETOM Ha TaHHOM YPOBHE
ob6paszoBanusi. B 5—9 knaccax yueOHbIH npeaMeT «MaTemaTuka»
TPaJMIMOHHO M3y4aeTcsl B paMKax CJIEAYIOUINX yYeOHBIX KypCcoB: B 5—6
KIaccax — Kypca «Marematuka», B [/—9 Kiaccax — KypcOB
«AnreOpay» (BKJIIOUYasl DJIEMEHThl CTATUCTUKH W TEOPHH BEPOSTHOCTEH)
u «l'eomerpus». Hacroseil nporpaMMoil BBOIUTCS
CaMOCTOSITENIBHBIN y4eOHBIH Kypc «BeposiTHOCTh M CTaTHCTHKA».

Hacrosime#t mporpamMmoi mpenycMaTpuBaeTCs BBIICICHHE B
y4eOHOM IUTaHE Ha U3YyYEeHHE MaTeMaTHKH B 5—6 Kiiaccax 5 yueOHBIX
4acoB B HEJEIIO B TEUEHHE KaXXJ0ro rojga o0ydeHnus, B 7—9 kiraccax 6
y4eOHBIX 4YacOB B HEJEII0 B TEYEHHE KaXKIOTO roja OOydeHUsI, BCETO
952 y4ueOHBIX Haca.

TemaTnueckoe MJIaHUPOBAHUE YUEOHBIX KypCOB U paclpeeieHue
y4eOHOTr0 BPEMEHH Ul U3yUCHHS OTASIBHBIX TEM, IIPEICTABICHHbBIC B
HaCTOSIIEH IMporpaMme, paccMaTpUBAIOTCS KaK MIPUMEPHBIE OPUEHTHPHI B
IMOMOII[b COCTABUTEIIO aBTOPCKOH paboueil mporpaMMbl U MPEXKIE BCETO
YUHUTE0. ABTOp pabodeld mporpaMMbl BIPaBe YBEINIUTh UM YMEHBIINTH
MIPEJUT0KEHHOE YHCII0 YUeOHBIX 4YacoB Ha TEMY, YTOOBI YIiIyOUTHCS B
TEeMaTHKYy, 00Jiee 3aWHTEePECOBABIIYI0 YUSHUKOB, WJIN HAIpPaBUTH
YCUIMS Ha TMPeoJosIeHHE 3aTpyaAHeHHH. [[oImycTuMo TakKe JTOKaJIbHOe
repepacnpeiesIeHle U epecTaHOBKa AJIEMEHTOB COAEPKAHUSI BHYTPU
JaHHOTO Kjacca. KoandecTBo MpOBEpOYHBIX paboT (TeMaTHYSCKHI 1
WTOTOBBIH KOHTPOJh KadeCcTBa yCBOCHHS y4eOHOrO MaTepuala) M HX
THI (CAMOCTOSITEIIbHBIE M KOHTPOJIbHBIE pabOTHI, TECTHI) OCTAIOTCSI HA
ycMOTpeHue yuutels. Takyke yuuTenb BIpaBe yBEIUUYUTh WU
YMEHBIIUTh YHUCIO YUYEeOHBIX YacoB, OTBEACHHBIX B I[IpmMepHO
paboueit mporpamme Ha 00OOIIEHHE, MOBTOPEHHE, CHUCTEMATH3AIUIO



3HaHUH oOydJarommxcsi. ETHHCTBEHHBIM, HO MIPUHIIUITHAIBHO BAXKHBIM
KPUTEPUEM, SIBIISIETCSI JOCTHMIKEHUE PE3yJIbTATOB OOYUECHHS, YKa3aHHBIX
B HACTOsIIENH IporpaMme.

IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUAYYEBHOI'O
INPEIMETA «<MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMA

OcBoenne yueOHOTO TIpenmera «MaTemMaTuka» TOJDKHO
obecrieunBaTh JOCTH)KCHUE HAa YPOBHE OCHOBHOTO OOIIEro
06pa3OBaHI/IH C.TICI[yIOU_II/IX JIMYHOCTHBIX, MeTaHpeHMeTHI)IX n
MPEIMETHBIX 00Pa30BaATEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUS MPOTrPaMMbl y4COHOTO
npeamera «MaremMaTruka XapaKTepU3yrTCs:

HanI/IOTI/IIIeCKoe BOCIIUTAHUC!:

OpOSIBJIEHUEM MHTEpECA K MPOILIIOMY U HACTOSAIIEMY POCCUMCKON
MaTeMaTUKU, [EHHOCTHBIM OTHONIEHHUEM K JOCTHKEHUSIM
pOCCUMCKHUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTH4YE€CKON IIKOJIbI,
K MCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B APYTUX HAYKAX U INPUKIAJHBIX

cdepax.
['paxaHCcKOe M AYXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEN I'pakJaHUHA U
peanu3aluy ero Ipas, NPEeACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBAX
(byHKIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUN, IPOLEIYD
Tpa’kJaHCKOTO o0mecTBa (BEIOOPEI, OIPOCHI | TIP.); TOTOBHOCTHIO K
00CYX/ICHUIO dTUYECKHUX MTPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM
IIPUMEHEHUEM JJOCTHXKEHUN HayKH, OCO3HAHHEM Ba>KHOCTH MOpaIbHO-
3TUYECKHUX MPUHIIUIIOB B JESITEIHOCTH YYSCHOTO.

Tpynosoe BocriuTaHue:

YCTAaHOBKOH Ha aKTHUBHOE yYaCTHE B PCIICHUH MPAKTHYCCKUX 3aJ1a4
MaTEeMaTHYSCKOW HAIIPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTHYECCKOro 00pa30BaHUs Ha MIPOTSHKCHUH BCEH KU3HU TSI
yCHenrHoH mpoeCCHOHATBHON eI TSIIbHOCTH U Pa3BUTHEM
HEOOXOAUMBIX YMCHHUI; OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM
WHIUBUIYAJIBHON TPAGKTOPUU 00pa30BaHMs U KU3HEHHBIX ILUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB M OONIECTBEHHBIX MOTPEOHOCTEH.



DcreTnueckoe BOCIIMTAHKE:

CITOCOOHOCTBHIO K SMOIIMOHAIILHOMY M dCTETHIECKOMY BOCIIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3aj/lad, PEIICHHUU, pacCyKICHHUH;
YMEHHIO BUJIETh MaTeMaTHIYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LICHHOCTPI Hay4YHOT'O TTO3HAHMA:

OpHEHTallue B ACSITEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY
HayYHBIX MPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
9eJI0BEeKa, IPUPOBI U 00IIecTBa, MOHUMaHNEM MaTeMaTHIECKOMN
HayKH KaK c(epbl 4eJIOBEYSCKOH NEATEILHOCTH, dTAllOB €¢ Pa3BUTHSA
Y 3HAYMMOCTH JUISI Pa3BUTHS [IUBUIIN3AIINH; OBJIAJICHUEM SI3BIKOM
MaTeMaTHUKH U MaTeMaTHYECKOH KyJIbTYpPOH KaK CPEACTBOM MO3HAHMUS
MHpa; OBJIAJCHUEM IIPOCTEHIINMHI HAaBBIKAMHU HCCIIEA0BATEIbCKON
J1eSITEIbHOCTH.

dusnueckoe BocnuTanue, POPMUPOBAHKUE KYJIBTYPbI 3/I0POBbSl 1 IMOLIMOHAILHOTO
Graromnory4us:

FOTOBHOCTBIO IPUMEHSITh MaTeMaTUYECKHE 3HaHUSI B MHTEpecax
CBOETO0 3J0POBbs, BEJICHHS 3J0POBOro 00pa3a »KHU3HH (340pOBOE
MUTaHue, cOaJaHCUPOBAHHBIW PEXKUM 3aHITHI U OTABIXA, pEeryispHas
(u3nyeckass aKTUBHOCTB); CHOPMHPOBAHHOCTHIO HaBBIKA
pediiekcun, NMpU3HAHUEM CBOEro IpaBa Ha OMIMOKY M TaKOro e
IpaBa ApPYyroro 4ejioBeKa.

DKOJIOrMYecK0e BOCIIUTAHHUE:

OpHEHTaIMeil Ha IPUMEHEHHE MAaTeMaTHYCeCKUX 3HAHUN TSI
pelreHus 3a1a4 B 00JIACTH COXPAaHHOCTH OKPYJKarolleil cpeisl,
IUTAHUPOBAHUS IMOCTYIIKOB M OLICHKH HUX BO3MOXKHBIX IOCIEICTBHI
JUISI OKPY>KaloIeil Cpe/ibl; 0CO3HAHHEM IJ100aIbHOr0 Xapakrepa
9KOJIOTHYECKUX MPOOJIIEM U IMMyTeH UX PELICHHUS.

JIMYHOCTHBIE Pe3yIIbTAThI, 00ECIICUNBAIONINE A/IATITAIIMIO 00YYAIOIIErocs K
M3MEHSIOIIMUMCS YCIOBUSM COLIMAIBHON U MTPUPOTHOM Cpeibl:

TOTOBHOCTBIO K ICUCTBHSIM B YCIIOBUSIX HEOMPEIEICHHOCTH,
MOBBIIICHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€Pe3 NPAKTUUECKYIO
JIEATEJIbHOCTh, B TOM YHUCJI€ YMEHHUE YUUTHCS y JAPYTUX JIIOJEH,
mpuoOpeTaTh B COBMECTHOM JIeSITEIbHOCTH HOBBIC 3HAHUSI, HABBIKU U
KOMIIETEHLIMU U3 OIbITa APYruX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIIC
GopmynupoBaTh UAEH, TTIOHSATHUSI, TUTIOTE3BI 00 OOBEKTAX U SIBJICHUSIX, B
TOM YHCJIC PAHES HE U3BECTHBIX, OCO3HABATH AC(PUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOC PA3BUTHUE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIUIO, BOCIIpUHUMATh
CTPECCOBYIO CHTYallMIO KaK BBI3OB, TpeOyIOIMUA  KOHTPMED,



KOPPEKTHPOBATh IPUHUMAEMBbIC PEIICHUS U ACHCTBHUS,
(popMynUpoBaTh U OIICHUBATHh PUCKH U MMOCIEACTBUS, POPMHUPOBATH
OTIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIe Pe3ybTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO
mpeaMera «Marematukay XapaKTePU3YIOTCS OBJIAJICHUEM
VHUBEPCATIbHLIMU no3HABAMENbHBIMU Oeticmausimu,
VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCliCMEUSIMU U YHUBEPCANLbHbIMU
PecYNAMUCHBIMU OCUCTNEUSIMUL.

1) Vhueepcanvhvie NO3HAGAMENbHbLE OCUCMEUsL 0DECNEHUBAION
Gopmuposane 6a306bIX KOZHUMUBHBIX NPOYECCOE 0OYUAIOWUXCSL (0CBOEHUE
MeMOo008 NO3HAHUSL OKPYICATOWE20 MUPA, NPUMEHEHUE T02ULECKUX,
UCCcIe008amebCKuUX onepayull, yMeHui pabomams ¢ uH@opmayueti).

ba3zoBble Jornyeckue aeiicTBUs:

BBISIBIISITh M XapaKTEPHU30BaTh CYIISCTBECHHBIC MPU3HAKHA
MaTeMaTHYECKUX OOBEKTOB, MIOHSATHI, OTHOIICHUI MEXIY
HOHATUSAMH; POPMYIIUPOBATH OIIPEICIICHUS TOHSITHIA;
yCTaHABJIUBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCU(DUKAIIUH,
OCHOBaHUS I 00OOIICHUsI U CpaBHCHHUS, KPUTSPUH IPOBOIUMOTO
aHaITN3a;

BOCIIPUHUMATE, POPMYIIHPOBATE U IIPEOOPa30BHIBATh CYKICHUS:
YTBEpAUTEIIFHBIC U OTPUIIATEIIFHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE;
YCIIOBHBIE;

BBISIBIISITH MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeunsi B (aKTax, JaHHBIX, HAOIFOJICHUSIX U
YTBEPXKJICHUSX; IpeaJiaraTh KPUTSPUU JJIsI BBISIBICHUS
3aKOHOMEPHOCTEH ¥ IIPOTHBOPCUHIA;

JIeNaTh BBIBOJIBI C UCITOJIB30BAHUEM 3aKOHOB JIOTUKHU, JSTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYSHUH, YMO3aKIIOYEHUN MO aHAJIOTHH;
pa3duparh J10Ka3aTeIbCTBA MAaTEMAaTHYECKHUX YTBEPXKICHUH (TIpsiMbIe
M OT IPOTHUBHOTO), TPOBOJIUTH CAMOCTOSITEIIHHO HECIIOKHBIC
JIOKa3aTeIbCTBa MaTEMAaTHYCCKUX (PaKTOB, BRICTPAUBATH
apryMeHTaluo, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

BBIOMpaATh cnoco® perreHus: ydeOHOW 3amadu (CpaBHUBATH
HECKOJBKO BapHAHTOB PCIICHUS, BBIOMpPATh HaWOOJICe IOIXOISIIUN
C Y4ETOM CaMOCTOSITEIIbHO BBIACIICHHBIX KPHUTCPHEB).

ba3zoBbie HccaenoBaTeabckHe IeCTBHUSA:



HCIIOJIb30BATh BOIIPOCHI KAK MCCJICI0BATEIbCKHI HHCTPYMEHT
TIO3HAHMS, bopmynmupoBaTh BOIIPOCHI, (pukcupyromnue
MPOTUBOPEYHE, MPOOJIEeMy, CaMOCTOSITEILHO YCTaHABIUBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTYMECHTHPOBATh CBOKO
MO3ULINIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITSIIBHO COCTABIICHHOMY IUTAHY HECJIOKHBII
AKCIIEPUMEHT, HEOOJIIIIOE UCCIICIOBAHNE 110 YCTAHOBICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEN 00HEKTOB
MEXIy CO0O0ii;

CaMOCTOSITEIIBHO (POPMYIIMPOBATH 00OOIIEHUS M BBIBOIBI 11O
pe3yJibTaTaM IPOBEICHHOIO HAOJIOJICHUS, KCCIICIOBaHUS,
OIICHUBATH JOCTOBEPHOCTH MOJIYUYESHHBIX PE3yJbTATOB, BHIBOJIOB U
0000111IeHNT;

MPOTHO3UPOBATh BO3MOYXHOE Pa3BUTHE MPOIECCa, a TaKKe
BBIJIBUTATh MPE/IOI0KEHHUSI O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTH U M30BITOYHOCTH HH()OPMAIINH, TaHHBIX,
HEOOXOAMMBIX ISl PEeUICHUS 3a/1a4H;

BBIOHPATH, AHAJIU3UPOBATh, CHCTEMATU3UPOBATh 51
WHTEPIPETUPOBATh MHGOPMAIMIO PA3IMYHBIX BUAOB U GOpM
HPEACTABIICHUS,

BBIOHMpATh (hOPMY NpencTaBiieHuss HHGOPMAIIUN U HILTFOCTPUPOBATH
pelaemMble 3a/jadyy CXeMaMH, THarpaMmMamMu, HHOM rpadukoit u nux
KOMOMHAILSIMH,

OIIEHUBATh HAJIC)KHOCTh HMH(POPMAIHMH IO KPUTEPHSIM,
PEIJI0KEHHBIM YyUuTEIEM UJIA copMySIMPOBAHHBIM
CaMOCTOSITENBHO.

2) Vuusepcanvhble KOMMYRUKAMUGHDBLE OCLiCMEUS

obecneyusaom chopmMupoBaHHOCHb COYUATLHBIX HABLIKOG
obyuarouuxcs.

OO1ienue:

1.

BOCIIPHHHUMATH U (POPMYIITUPOBATH CYKICHHUSI B COOTBETCTBUH C
YCIIOBHSIMH U IEISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh
CBOIO TOYKY 3pC€HUA B YCTHBIX U TUCBMECHHBIX TCKCTAX, 1aBaTh
MHOACHCHHUA I10 XOAY PCIICHUA 3aaadyvd, KOMMCHTHPOBATH
ITOJTYYCHHBIH PE3yIbTaT;

B XOJIe OOCY KJICHHUS 32/1aBaTh BOIIPOCHI IO CYIIECTBY
o0cyXaaeMoOl TeMbl, MPOOJIEMBI, pelaeMoON 3aJ1audHu,
BBICKA3bIBATh WJICU, HALIEJICHHBIC HA MTOUCK PEIICHUS;
COIIOCTABJISITH CBOU CYKJICHUSIC CYXJICHUSIMHU JIPYTUX YIACTHUKOB
auaiora, OOHapy>XUBaTh pas3jndyue W CXOJCTBO IMO3UIIHUN; B



KOppEeKTHOU ¢opme GopMyITUpOBaATh pPa3HOTIIACHS, CBOU
BO3payKCHUS;

3. NpencTaBISITh Pe3yJIbTaThl PEUICHUS 3a/1a4H, 9KCIIEPUMEHTA,
HCCJICIOBAHUS, IIPOSKTA; CAMOCTOSITEIIFHO BEIOMPATh (popMaT
BBICTYIUICHUS C yYETOM 3aJ1a4y IPE3eHTAH U OCOOCHHOCTEH
ayJUTOPHH.

CoTpyIHHYECTBO:

_TIOHUMATh U UCTOJIb30BaTh IPEHUMYIICCTBA KOMaHIHOH U
WHAWBUAYaTbHON paGOThl MpPHU pPEIICHHH Y4eOHBIX
MaTeMaTH4YeCKHUX 3aJad; NPUHUMATh [eJIb COBMECTHOM
IesITeIbHOCTH, INITAaHUPOBATh OPraHNU3aIuI0 COBMECTHOM paboTHI,
pacnpenessTh BUIbI padoT, JOrOBapUBaThCs, 00CYKAATh MPOIECC U
pe3yJbTaT paboThl; 00001IaTh MHCHUS HECKOJIBKUX JIFOJICH;

_ y4acTBOBaTh B I'pyNHOBBIX (hopMax padoThl (00CyxkaeHus, OOMeH
MHCHUSAMH, MO3IOBBIC IITYPMbI U Hp), BBIIIOJIHATH CBOK 4YacCThb
paboThI U KOOPAUHUPOBATH CBOM IEUCTBUS C APYTUMH YICHAMHU
KOMaH/bl; OLICHUBATh Ka4eCTBO CBOCTO BKJIaJa B OOIINIA MPOAYKT IO
KpUTEpHUsIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aWMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamugnsie oeticmeus obecneuusaiom Gopmuposanue
CMBICIIOBbIX YCAHOBOK U JHCUSHEHHBIX HABLIKOG TUUHOCHIU.

CaMoopraHmauH;[:

CaMOCTOSITEJIFHO COCTaBIISITh IIJIaH, aJTOPUTM peIIeHHUs 3adayud (Wiu
€r0 4YacTh), BBIOMpPATh CHOCOO PEIICHHUs C YyYEeTOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBaTh BAapHUAHTHI PEHICHWH C y4E€TOM HOBOW HMH(MOpPMAIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMH  CaMONPOBEPKH, CaMOKOHTpOJISI — IIporiecca H
pe3yJiibTaTa pelleHuss MaTeMaTUYeCKOl 3anadu;

MPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEIICHUU
3aJlaud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENICTB, HAHICHHBIX OMIMOOK, BBISIBIICHHBIX TPYTHOCTEH;
OLICHWBATh COOTBETCTBHE peE3yJibTaTa JEATCIBHOCTH ITOCTAaBICHHON
eI W  YCJIOBHUSIM,  OOBSCHSITH  INPUYMHBI  JOCTIDKEHUS  WIN
HEIOCTUKEHUS LeJu, HaXOJUTh OHINOKY, JaBaTh OLIEHKY
MIPUOOPETEHHOMY OTIBITY.

[TPEAMETHBIE PE3YJIbTATbBI

HpeZ[MCTHI)Ie PE3YyJIbTAaThI OCBOCHUA pa6oqel71 noporpaMmbl
oo MaTeMaTHUKE IMPCACTABJICHbBI IO TroJaaM 06y‘-I€HI/I$I B



CIIEAYIONUX pa3zeiiax MporpaMMBl B paMKaX OTICIBHBIX KYpCOB: B 5H—
6 kmaccax — Kypca «Marematuka», B /—9 Kiraccax — KypCOB
«Amnrebpay», «['eomeTpus», «BEpOSITHOCTh U CTATUCTUKAY.
Pa3BuTHE JTOrHYECKUX MPEICTABIICHUN U HABBIKOB JIOTUYECKOTO
MBITIUICHUS OCYIIECTBISICTCST HAa TIPOTSHKCHUH BCEX JIET OOyUICHHUS B
OCHOBHOW IIKOJIE B paMKaX BCEX Ha3BAHHBIX KYpPCOB. BBIMYCKHHK
OCHOBHOM HIKOJIBI CMOKET CTPOUTH BBICKA3BIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUM, PacIlO3HABATH UCTUHHBIC U JTOXKHBIC BHICKa3bIBAHUSI,
MIPUBOIUTH IPUMEPBI K KOHTPIIPUMEPHI, OBJIAICET TTOHSITHIMH:
omnpeJiesieHrue, akCuoMa, TeopemMa, JT0Ka3aTeIbCTBO — U HAYYUTCSI
HCITOJb30BATh WX MPH BBITTOJHCHUH YICOHBIX M BHEYYCOHBIX 3a1ad.

PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCBI

HEJA U3YYEHUSA YYEBHOI'O KYPCA

IIpuopuTeTHBIMH IEJIMHU 00YUCHHUsI MaTeMaTHKe B 5—6 Kiaccax

SIBJISTFOTCSI:

1. mpomomkenne (OPMHUPOBAHHS OCHOBHBIX MaTEMaTHYECKUX
MOHATHH (YUCII0, BEJIUYUHA, TeOMETpUIecKas purypa),
00eCIeYnBaIOIINX MPEEMCTBEHHOCTD U IMEPCIEKTUBHOCTD
MaTEeMaTHYECKOTO 00pa30BaHUs 00yJAIOIINXCST;

2. pa3BHUTHE UHTEIUIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi, M03HaBaTeJIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHU, UHTEepeca K HU3YUYCHHUI0O MaTeMATHKH,

3. nojaBeleHHE OOYYaArOIIMXCs HAa JOCTYITHOM JUJIsl HUX YPOBHE K
OCO3HAaHHWIO B3aMMOCBSI3M MaTEeMaTHUKH M OKPY’KAIOIIEro MHpa;

4. dopmupoBaHue QYyHKIIMOHAILHONH MaTEMaTHYECKOW IPAMOTHOCTH:
YMEHHUS pacro3HaBaTh MaTeMaTHYECKHUE OOBEKTHI B peajlbHbIX
’KU3HEHHBIX CUTYaIUsIX, IPUMEHSTh OCBOCHHBIC YMEHUS JUIS
peuIeHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3aJ1a4, HHTEPIIPETHPOBATH
IOJIyYE€HHBIE PE3yJIbTaThl M OIIEHUBATH UX Ha COOTBETCTBHE
MPaKTHYECKOW CUTYaIUH.

OCHOBHBIC JIMHHU COJICPKaHUs Kypca MaTeMaTuKu B 5—6 kiaccax
— apudmMeTHUeCcKas U TCOMETPUICCKasl, KOTOPhIC PA3BHBAIOTCS
nmapauielbHO, KaXJaasi B COOTBETCTBHUU C COOCTBEHHOW JIOTHKOM,
OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYI'Oi, a B TECCHOM KOHTAaKTE U
B3aUMOJEUCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMH aJITeOphl U OINMHUCATEIILHONW CTAaTHUCTHKH.



N3yuenne apudmernaeckoro Mmarepuaia HAUNHAETCS CO
CHCTEMAaTHU3alllH U Pa3BUTHsI 3HAHUH O HAaTYpPAJIbHBIX YHCIaX,
MOJTy4EHHBIX B Ha4aJIbHOU mIKosie. [Ipu 3ToM coBepIiiieHCTBOBaHNE
BBIUHUCJIUTEIBHON TEXHUKHU U (POPMUPOBaHNE HOBBIX TEOPETUUECKUX
3HAHUH COYETACTCS C Pa3BUTHEM BBIYUCINUTEIHHON KyJIbTYPHI, B
YaCTHOCTHU C 00yYEHHEM MTPOCTEUIINM PpUEMaM MPUKUIKH U OIIEHKH
pe3ysIbTaTOB BBIYUCICHUN. M3yueHue HaTypalbHBIX YHCEN
NpoJIoJKaeTcs B 6 Kjlacce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATUSAMU
TEOPHUH ACITUMOCTH.

Jpyroit xpymnHbIii OJIOK B COAEpKaHUU apuPMETHYECKON JIUHHU —
910 npobu. Hauano n3ydenust oOBIKHOBEHHBIX U JSCSITUYHBIX ApoOei
OTHECEHO K 5 KJTaccy. DTO MEPBBIH 3Tall B OCBOCHUH ApOOEH, Koraa
MIPOMCXOINUT 3HAKOMCTBO C OCHOBHBIMHM HJICSIMHM, TMOHSATHSIMH TEMBI.
[1pu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IpOOeH B TOJTHOM 00BEME
MPEILIECTBYET U3YUYCHHIO IECITUYHBIX JPOOEH, 4TO 1ejecoo0opa3Ho ¢
TOYKH 3pECHUS JIOTUKHU M3JI0’KEHUSI YMCIOBOM JIMHUH, KOTJa ITpaBUia
JMCHCTBUI C JCCATUYHBIMH JIPOOSIMH MOXKHO OOOCHOBAaTH YXKe
M3BECTHBIMH QJITOPUTMAMH BBITTOJIHEHUS I€HCTBUIH ¢ OOBIKHOBEHHBIMU
IpoOsIMHU. 3HAKOMCTBO C JICCATHYHBIMU IPOOSIMU PACIIHUPHUT
BO3MOJKHOCTH JUIsl TOHUMaHHMs 00y4YaroIUMUCS TPUKIIATHOTO
NIPUMEHEHHSI HOBOH 3alIMCH MPHU U3YUYECHUHU JIPYTUX MPEIMETOB U IIPU
MPaKTUYECKOM HCIoJIb30BaHuU. K 6 Kjaccy oTHECEH BTOpOH 3Tal B
HU3y4YeHNUH IPOOei, Ilie MPOUCXOINT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHS U IpeoOpa3oBaHus Apodeif, 0CBOCHHE HOBBIX
BBIUHUCJIUTEIBHBIX AJITOPUTMOB, OTTaUYMBAHNE TEXHUKH BBIUMCIICHUH, B
TOM YHCII€ 3HAUCHUH BBIPAXEHHH, COACPKAIINX U OOBIKHOBEHHBIC, 1
JIECATUYHBIE JPOOM, YCTaHOBJICHHE CBSI3eH MEXIy HHUMH,
paccMoTpeHue IPUEMOB pellIeHus 3a1a4 Ha poou. B Havame 6 kiacca
MIPOMCXOINUT 3HAKOMCTBO C MOHSATHEM IMPOICHTA.

OCco0EHHOCTBIO U3yYEHUsI TTOJIOKUTEIBHBIX U OTPULATEIBHBIX YHCEI
SIBJISIETCSI TO, YTO OHU TAKKE€ MOTYT PacCMaTpHUBaTHCS B HECKOJIBKO
stanoB. B 6 kitacce B Hauasne uzydeHust TeMbl «[lonoxxnuTeapHbIe U
OTpHULIATENILHBIE YMClIa» BblIeNseTcs noareMa «llenbie uncima», B
pamMKax KOTOpOH 3HAaKOMCTBO C OTPUIATEIbHBIMU YHCIAMH M
JIEHCTBUSIMH C MOJIOKUTEIIFHBIMU U OTPUIIATEIIFHBIMU YHCIaMHU
MIPOUCXOJNUT HA OCHOBE COMEP>KAaTEIFHOTO IMOAX0Aa. DTO MO3BOJISIET HA
JIOCTYITHOM ypPOBHE ITO3HAKOMHTH yHalIUXCs MPAKTUYECKH CO BCEMU
OCHOBHBIMHU TIOHSTHSIMH TEMBI, B TOM YHCJI€ M C IPaBUIIAMHU 3HAKOB
IIPY BBIMIOJIHEHUH apu(pMETHYSCKUX IercTBhil. M3ydueHne
palMoOHAIIBHBIX YHCEN HA ’TOM HE 3aKOHYHUTCS, a OyIeT IPOJIOJKEHO B
Kypce anreops! 7 Kjracca, 4TO CTaHET CISAYIOINM ITPOXOJI0M BCEX
NPUHIUIINAIBHBIX BOIPOCOB, TEM CaMbIM pa3AeiICHHE TPYITHOCTEH



obJsierdaeT BOCHPHUSATHE MaTepHaa, a paclpeelICcHue BO BPEMEHHU
CTIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipu oOyueHNM peLICHUIO TEKCTOBBIX 33a/1a4 B 5—6 Kilaccax
HCTIONIB3YIOTCA apu(pmMeTndyeckue NpUEMbl pPEUlICHUs. TeKCTOBBIE
3aJ1a4u, penraemMple Ipyu 0TPa00TKE BBIYMCIUTEIBLHBIX HABBIKOB B 5—6
KJIaccax, pacCcMaTPUBAIOTCS 3aJa4 CJICTYIOIIMX BUIOB: 3aJa4l Ha
JIBIOKEHHE, Ha YacTH, Ha MOKYIKH, HAa padOTy M NMPOU3BOIUTEIHHOCTD,
Ha TPOIEHTHI, HA OTHOWIICHUsI W mnpomnopunu. Kpome Toro,
00ydaromuecs 3HaKOMSITCSI C IPUEMaMU pEIIeHUs 3a7a4 repedbopom
BO3MOYXHBIX BaApHAHTOB, yUaTCcsa padoTaThk ¢ HHpOpMaIue,
MIpEeACTaBICHHOW B (opMme TaOIWIl WIH JUarpaMM.

B paboueii mporpamme npeaycMOTpeHo (popMupOBaHUE
MIPOIEIEBTUYECKNX alreOpandecKkux IpencTtaBieHuil. bykBa kax
CHMBOJI HEKOTOPOT'O YHCJIa B 3aBUCUMOCTH OT MaTEMaTHYECKOTO
KOHTEKCTAa BBOJAUTCA ITOCTCIICHHO. ByKBeHHaﬂ CHUMBOJIMKAa HIMPOKO
HCTIOJIB3YETCsI TIPEXK/IE BCEro IS 3aIIUCH OOIINX YTBEPXKACHUM 1
NnpeaIoXKeHu, GopMys, B YaCTHOCTH ISl BBIYUCIICHUS
TCOMETPHUUICCKUX BCJIHNYMH, B KAa4YCCTBC «3aMCCTUTCIIA») 4YUCIIA.

B kxypce «MaTtemaTukm» 5—6 Kj1acCOB INpeACcTaBICHA HATIsAHAS
reoMeTpus, HalIpaBJICHHAA Ha pa3dBUTHUC 06pa3H0ro MBIIIIJICHUSA,
MIPOCTPAHCTBEHHOT'O BOOOPAXKEHUSI, N300Pa3UTEILHBIX YMEHUNH. DTO
BaXHBIN >Tal B U3YYCHUHN TCOMETPUH, KOTOpBIﬁ OCYHICCTBJIACTCA Ha
HarjasgaaJHO-IMIPaKTUYCCKOM YPOBHE, OIIHUPACTCA HaA HarJsaJHO-
oOpa3Hoe MbIIUIeHHE oOydJaromuxcs. boybras poiab OTBOAUTCS
MPaKTUIECKOI JIeSITEIIbHOCTH, OIIBITY, SKCIIEPUMEHTY,
MoaenupoBaHnio. O0yJaronuecsi 3HAKOMSITCS C TEOMETPHUUECKUMU
(purypamum Ha IIIOCKOCTH U B IPOCTPAHCTBE, C UX IMPOCTSHIITUMH
KOH(QUTYpaIHsIMHU, y4aTcst 1300pakaTh UX HA HEJIMHOBAHHOU U
KJIeTYaTOM OyMare, paccMaTpUBaIOT UX MpoOCTeinne cBolicTBa. B
IpoIECCE NBYUCHUSA HaFHfI}IHOﬁ T€OMETPHUHU 3HAHUA, ITOJTYUCHHBIC
oOydaromMuMucsl B Ha4ajdbHOM IIKOJIe, CHCTEMAaTHU3UPYIOTCS U
pacuIupsIFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo yuyeOHOMY TIaHy B 5—6 Kjaccax u3ydaeTcs
MHTErpUPOBAHHBIN NpeameT «MaTtemaTuka», KOTOpblil BKIIOYAeT
apu(pMeTHYEeCKUI MaTepHuall U HaTJISTHYI0 TEOMETPHIO, a TaK)Ke
MIPONEASBTUYECKHE CBEACHUS W3 alreOphl, 3JIE€MEHTHI JIOTUKH U
Hadaja OMHUCAaTEeIbHON CTATUCTUKH.

VYueOHBIN IJIaH HAa U3y4YEHHE MaTeMaTHKH B 5—6 kilaccax OTBOJIUT
HE MEHee 5 y4ueOHBIX YacOB B HEJICIIO B TEUCHHE KaXKIOro roja



0o0yueHust, Bcero He MeHee 340 y4ueOHBIX YacoB

COIAEPXAHUE YYEBHOI'O KYPCA (IO 'OJAAM OBYUYEHUA)
5 kaace

Hamypansnsie uucna u nynp

Hatypamsnoe umncno. Psan matypampubix uncen. Yucno O.
M300pakeHne HaTypabHBIX YHCEI TOYKAMHU Ha KOOPJIMHATHOU
(4uCcIOBOM) MPAMOH.

ITo3unuonHas cucteMa cuucieHus. Pumckas Hymepanus Kak
opumMep HeHOSHHHOHHOﬁ CHUCTCMBbI CHUCJIICHHA. I[CCSITI/I'-IHaH CHUcreMa
CUHCJIICHUS.

CpaBHEHHE HaTypaJIbHBIX YHCEJl, CPABHEHHNE HATYPAJIbHBIX YHCEII C
HyneM. CrnocoOsl cpaBHeHUsA. OKpyTIeHHE HATYPAIbHBIX YHCEI.

CrnoxxeHue HaTypaJIbHBIX YHCEJ; CBOMCTBO HYJIS IPU CIIOKEHUH.
Brranranmne kak neicteue, oOpaTHOE CI0XKEHHIO. Y MHOXKEHHE
HaTypaJbHBIX YHCEN; CBOMCTBA HYJIS U €AUHULBI IPH YMHOKEHHHU.
Jenenue kak aelictBue, oOpaTHOe yMHOXXEHHIO. KOMITOHEHTHI
JEeUCTBUM, CcBsI3b Mexay HuUMHU. [IpoBepka pesyibraTa
apudmMeTnieckoro neicTeus. IlepemecturensHoe U coueTaTeIbHOE
CBOHCTBA (3aKOHBI) CIIOKEHUSI U YMHOXEHHUS, PACTIPEICITUTEIIFHOE
CBOMNCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OykB AJisi 00O3HAUEHHSI HEU3BECTHOTO
KOMITOHEGHTa M 3aIlTMCH CBOWCTB apu(PMETHYECKUX JACHCTBUI.

Jenutenu m KpaTHBIE YHCIIA, PA3JIOKEHHE HA MHOXXHUTEIH.
IIpocTeie u cocTtaBHble uncia. [Ipu3Haku genuMocTH Ha 2, 5, 10, 3,
9.JleneHue ¢ OCTaTKOM.

Crenenb ¢ HaTypallbHBIM MOKa3aTeJleM. 3alluCh YUCia B BUJIE
CYMMBI Pa3psAHBIX CIIAraeMbIX.

YuciioBoe BbIpa)keHHUe. BrlunciaeHue 3HaueHuil YUCI0BbIX
BBIPAaXEHUM; NOPSAOK BBIIIOJHEHUs AeiicTBUM. M cnonp30Banue npu
BBIYUCICHUAX IIEPEMECTUTEIHHOTO U COYETATSIIBHOTO CBOMCTB
(3aKOHOB) CIJIOKEHHUSI U1 YMHOKEHUSI, pPaclpeeJINTeIbHOr0 CBOCTBA
YMHOEHHS.

/lpoou
IIpencraBieHne o ApOOU KaK CIOCOOE 3aUCH YaCTH BEIUYHHEL.

OOBIKHOBEHHBIE Ap0o0H. IIpaBuIBEHBIC M HETPAaBUIIBHBIE APOOH.
CwmemranHast 1po0b; IpeACTaBICHUE CMEIIAaHHON JpOoOU B BUIE
HENPaBWJIBHON JIpOOM M BBIACICHHUE LEJIOH YacTH 4uciia U3
HENPaBUIILHOH JIpoOu. M300pakeHne npodei TOUKaMHu Ha YUCITOBOU
npsimoii.  OcHOBHOe  cBoiicTBO  apobu.  CokpamieHue  aApoOei.



ITpuBenenne apodOm Kk HOBOMY 3HamMeHaTenmto. CpaBHEHHE HpoOEH.
CroxeHre 1 BeIYUTaHue ApoOeil. YMHOXKEHHUE U JIeJICHUe Jpo0oei;
B3aMMHO-00paTHbIe npodu. HaxokaeHne 4acTh Henoro W IEeJoro IO

€ro 4acTH.

Hecsitnunas 3anuck apoOeii. [IpencraBinenne necsiTmuHONW npoOu B
BHUJIe OOBIKHOBEHHOU. M300pakeHne AeCITUIHBIX Ap0o0eit ToukaMu Ha
9HUCIOBOM TpsiMoii. CpaBHEHHE IECATHYHBIX NpoOei.

ApudmeTndeckue IeHCTBHS C NECATUIHBIMA ApobsiMu. OKpyTIieHHE
JIECSITUYHBIX IPOOCH.

Pewenue mexcmoewix 3aoau

Pemrenne TEKCTOBBIX 3a/lad apU(PMETHUECKHUM CIOCOOOM.
Pemienue ornyeckux 3aaad. Penienue 3ama4d mepebopomM Beex
BO3MOJKHBIX BapHaHTOB. VICIIOJIb30BaHUE IPU PCIICHUU 3a/1a4
TaOJIHI] U CXEM.

Pemenue 3agay, cogeprkammux 3aBUCUMOCTH, CBSI3bIBAIOIINE
BEJIUYUHBI: CKOPOCTb, BpEMSI, PACCTOSIHUE; LI€HA, KOJIMYECTBO,
CTOUMOCTh. EAWHUIIBI U3MEpeHusi: Macchl, 00bEMa, 1IEHBI;
paccTosiHusl, BpeMeHHU, CKOPOCTH. CBsI3b MEXKAY €IUHUIIAMU
U3MEPEHUS KaK10U BEJIUYUHBI.

PerieHre OCHOBHBIX 3ajad Ha ApOOH.

IIpencraBiieHUe MaHHBIX B BHUJIE TAOJIHIl, CTOJOYATHIX IHATPAMM.

Haznaonaa zeomempusn

Harusiiabeie npeacraBieHust 0 GuUrypax Ha INIOCKOCTH: TOYKa,
nmpsiMasi, OTPE30K, JIyd, yroJi, JJoMaHasi, MHOTOYTOJIbHUK,
OKPY>XHOCTB, KpyT. YroJ. [IpsiMmoii, ocTpblil, Tynoil U pa3BEpHYTHIN
YTITBI.

JnuHa oTpe3ka, MeTpHYECKUEe SIUHUIIBI JUTHHEL. J{JTHHa JIOMaHOH,
IIEpUMETP MHOTOYTOJIbHUKA. M3MepeHne U MOCTPOCHUE YTIIOB C
IMIOMOIIBIO TPAHCTIOPTHDA.

Harnsinaele npeacraBiaeHus 0 GUrypax Ha MIOCKOCTH:
MHOTOYTOJbHUK; NPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O
paBeHcTBE DUTYD.

N3o6paxxenne puryp, B TOM YHCIIE HA KISTUATON Oymare.
TTocTpoenue koHGUTypanuii U3 YacTeH NMPSIMOU, OKPYKHOCTH Ha
HCEJIMHOBAHHOW W KieTdaToil 6ymare. Mcrionb30BaHUE CBOWCTB CTOPOH
U yTJIOB MIPSIMOYTOJIFHUKA, KBaJgpaTa.

IInomane NpAMOYrojibHUKAa U MHOTOYTOJIbHUKOB, COCTaBJIECHHBIX U3
MPSIMOYTOJBHUKOB, B TOM 4Hcie (QUTYp, H300paKECHHBIX Ha
kieTyaToil Oymare. EnMHUMIBI M3MEpEeHUs IUIOMIAH.

Harnsmgasie npeactaBieHns O IPOCTPAHCTBEHHBIX QUTYpax:

MIPSIMOYT OJIBHBIN mapajIelIeTTume]I, KyO, MHOTOTPaHHHUKH.



M3o0pakeHne MpoCcTEeUHMX MHOTOTPaHHUKOB. Pa3BepTku kyba u
napauienenuiiena. Co3nanue MoJiesieii MHOTOTPaHHHUKOB (M3 Oymaru,
MPOBOJIOKH, TJIACTHIIMHA U JIP.).

OO0BEM TIPAMOYTOIBRHOTO MapauieNnenumnena, kKyoa. Eqmauis:
n3MepeHus oobpeMa.

6 xmacc

Hamypansnsie uucna

ApudmeTndeckue ICHCTBHUS ¢ MHOTO3HAYHBIMHU HATypPaIbHBIMH
yuciiaMu. YUCIIOBbIE€ BbIpaKEHUsI, IIOPSIIOK NEUCTBUM, UCIIOIb30BaHNUE
cKk00oK. Mcrionp30BaHNe IPU BEIYUCICHUSIX TIEPEMECTUTEIBHOTO U
COYeTaTECIbHOTO CBOICTB CIIOKECHHUS u YMHOEHUS,
pacrpeieIuTeILHOTO CBOMCTBa yMHOXEHUs. OKpyTriieHHe
HaTypaJbHBIX YHCE.

Jemurenu u KpaTHBIC YHCIIa; HANOOJIBITUN OOIUN JISTUTEIb U
HanmMeHbIIIee odmiee KpaTHoe. J[eTMMOCTh CYMMEBI M TIPOU3BEACHUS.
JleneHue ¢ OCTaTKOM.

Jlpoou
OOBIKHOBEHHAsI 1POOb, OCHOBHOE CBOMCTBO IPOOH, COKpAIlCHNE

npobeii. CpaBHeHUE U yHIopsigoduBaHue apoodeii. Pemienue 3agay Ha
HaXO0XJACHUE YaCTH OT IIEJIOT0 U IEJIOro I10 eTro JYacTH. JpoOGHoe uncio
KakK pe3ynbTaT naeiieHus. [IpeacraBieHre AeCITUIHOHN IpoOu B BUIIE
OOBIKHOBEHHOH IpOOH M BO3MOXKHOCTbH IPEICTABICHUS OOBIKHOBEHHOU
ApoOu B BHIEC NECATUYHOW. JlecATHYHBIC APOOU M METpHYCCKasi
cucrtema Mep. ApupMeTrdecKre NIeHCTBHUS U YUCIIOBBIC BRIPAXKCHUS C
OOBIKHOBEHHBIMHU M JIECATUYHBIMU JPOOSMU.

OTtHomrenue. JleieHue B JaHHOM OTHOIIIEHUH. MaciiTao,
nponoprusi. [I[puMeHeHHEe MPONOPIUN TPU pEIICHUU 3aaad.

ITonsiTue mporieHTa. BhaucieHne MpoleHTa OT BEIUYUHBI U
BEJIMYUHEBI 1O €€ TIPOIECHTY. BhIpakeHre MIPONEeHTOB IECITUIHBIMHA
npoOsimu. Permenue 3a/1a4 Ha OpoIeHTHI. BrIpakeHUe OTHOMICHHUS
BEJIMYWH B TIPOICHTAX.

Ilonosicumenvuvie u ompuyamenvhvle Hucia
ITonoxuTtenbHble U OTpULIATENbHBIE yKcia. Llenple unciaa. Moayib
4ucia, TeoOMeTpUYecKass WHTEpIIpeTaluss MOAyJisl 4uciia.
M300parkeHne grucesl Ha KOOPAWHATHOU mpsiMmoii. UncioBbie
npoMmexxyTku. CpaBHeHUE Yncell. ApupMEeTHIESCKUE JSHCTBHS C
MOJOXKHUTEJIbHBIMU U OTPULIATEJIbHBIMU YUCJIAMHU.
IIpssMoyTroJibHAs cucTemMa KOOpAMHAT Ha Iu1ockocTu. KoopauHaTtel
TOYKH Ha IJIOCKOCTH, abciimcca n opanHaTa. [locTpoeHre Touek U
¢uryp Ha KOOPAUHATHOM IMIIOCKOCTH.



bykeennvie evipasicenus

ITpnmenenne OyKB ISl 3aIIUCH MAaTEMATHYECKUX BBIPAXKECHUHN 1
npeioxkeHnii. CBoicTBa apudmMeTHIeCKuX JieicTBril. bByKkBeHHbIE
BBIPA)KEHUS U YHCJIOBBIEC MOJICTAHOBKH. ByKBEeHHBIE paBEHCTBA,
HaxXOKJISHNE HEN3BECTHOTO KOMIIOHEHTa. POopMyIisl; GOpMyIIbI
IIEpUMETPa U IUIOMIAAN IPSIMOYTOIbHNKA, KBaJIpaTa, 00beMa
napaulesjienuIe a u Kyoa.

Pewenue mexcmosvix 3adau

Pemrenne TEKCTOBBIX 3a/lad apU(PMETHUECKHUM CIOCOOOM.
Pemenune nornueckux 3anau. Pemenue 3amay nepedbopoM Becex
BO3MOJKHBIX BapUAHTOB.

Pemenue 3aaa4, coacprKamux 3aBUCUMOCTH, CBA3BIBAIOIIIUX
BEJIMYMHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; LIeHa, KOJIUYECTBO,
CTOMMOCTb; IMIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboThl. EnqnHuIs!
W3MEPEHUS: MAacChl, CTOUMOCTH; PacCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsa3b MCXKAY CAUWHULAMU U3MECPCHUSA Ka)K,HOﬁ BCJIINMYUHBI.

Pemenue 3aaaY, CBA3aHHbBIX C OTHOIICHUEM, IPOMOPIIUOHAIIBHOCTBIO
BEJIMYUH, MPOLEHTAMH; PEIICHHE OCHOBHBIX 3aJad Ha JIpoOH U
npoueHTel. OLeHKa W NPUKUAKA, OKPYIVIEHHE pe3yJibTaTa.
CocraBiieHne OyKBEHHBIX BBIPAKEHHI 11O YCIOBHIO 3aJ1a4H.
IIpeacraBienne TaHHBIX C TOMOMIBIO Ta0IWI U nuarpamMm. CtondovaTeie
AuarpaMmbl. YTEHUE U IMOCTPOCHUC. Yrenue KpPYTroBbIX OuUarpamMm.

Haznaonaa zeomempusn

Harysiiabie npeacTaBieHus 0 purypax Ha MJIOCKOCTH: TOYKa,
npsiMasi, OTpe30K, JIy4, yroJ, JOMaHas, MHOTOYT'OJIbHUK,
YeTBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3anmHoe pacnosio)keHue AByX HNPSIMBIX Ha MIIOCKOCTH,
napajjesbHble IPsIMbIE, IEPIEHAUKYJIISIpHbIEC NpsiMble. FI3MepeHue
paccTOSHUN: MEXAy ABYMsI TOUKaMHU, OT TOUKHU J0 OPSAMOM; JUTMHA
MapuIpyTa Ha KBagpaTHOU CeTKe.

HN3mepenue u nocTpoeHUE yriloB ¢ MOMOIBIO TpaHCTIOpTUpaA. Buasl
TPEYTOJIbHUKOB: OCTPOYIOJIbHBIN, IPSIMOYTOJbHbIN, TYNOYTOJIbHBIN;
paBHOOEAPEHHBIN, paBHOCTOPOHHUH. UeThIPEXYTOIbHUK, TPUMEPHI
4eThIPEXYrOJbHUKOB. [IpsiIMOyronbHUK, KBaJpaT: UCHOJIb30BAHUE
CBOMCTB CTOpPOH, YIJIOB, nuaroHanei. M3o0pakeHnereoMeTpuaecKux
¢puryp Ha HEIMHOBAaHHOHN Oymare ¢ NHCIOJIB30BAHUEM IIHPKYJIIS,
JIMHEHWKH, yroJIbHHUKA, TpaHcOnopTupa. [locTpoenus Ha kieTdaTon
Oymare.

ITepumerp MHOTOyrosbHuKa. [loHsiTHE TTOmanu QUTYpHI;
€IMHUIIBI U3MepeHus riomanu. [IpubnmxkeHHOe M3MepeHue
wromaan ¢uryp, B TOM  YHCJE€ Ha  KBaJpaTHOW  CETKe.



ITpnbamxeéHHOE N3MEpPEHNE JINHBI OKPY>XHOCTH, TUIOMIAAN KpyTa.

CumMeTpusi: LIEHTpallbHAsA, OCeBas M 3€pKallbHas CHMMETPHUH.
ITocTpoeHne cCUMMETPUYHBIX (QUTYp.

Harysigaeie ipesicraBieHust O IPOCTPAHCTBEHHBIX (DUTYypax:
napajuiesienuIe], Kyo, npu3ma, nupaMuaa, KOHyC, HMIIMHADP, 1ap U
cdepa. M3o6pakeHne MpOCTPaHCTBEHHBIX GUTyp. [Ipumeps! pa3BepToK
MHOTI'OT'PaHHUKOB, IUJINHIpaA U KoHyca. Co3nanue mojeneit
MIPOCTPAHCTBEHHBIX (uryp (u3 OymMarw, IpOBOJOKH, IUIACTHIIMHA H
Ap.).

ITonsiTue o6BEMa; eqUHUIBI H3MEpeHUs] 00beMa. OOBEM NPSIMO-
YrOJILHOTO Tapajuiejenunena, Kyoa.

[JIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEM
I[TPOI'PAMMBI KYPCA (ITO TTOJIAM OBYYEHI )

OcBoeHne yueOHOTo Kypca «MaTtemaTnka» B 5—6 Kifaccax OCHOBHOU
IIKOJIBI 00ECIIEYNBACT JOCTHKECHHUE CIIETYIOIINX ITPEIMETHBIX
00pa3oBaTEIbHBIX PE3yIbTATOB!

5 kiacc

Yucna u eviuucienus

1. TloHMMAaTh M IPaBHILHO yIOTPEOISATH TEPMUHBI, CBSI3AHHBIC C
HaTypaJbHBIMH YUCIIAMH, OOBIKHOBEHHBIMHU U JCCSITUYHBIMHA
JpoOsiMHU.

2. CpaBHHBaTh M YHNOPSJAOYMBATH HATypalbHbIC YHCIIA,
CpaBHUBATh B IPOCTEHIIMX CIIydasiXx OOBIKHOBEHHBIE JpOOH,
JIeCATUYHBIEC IPOOH.

3. CoOOTHOCHTH TOUKY Ha KOOPJAWHATHOU (YUCIIOBOI) MPSIMOIi C
COOTBETCTBYIOIIUM €M YHCIOM M H300pa’kaTh HaTypajbHBIC
YHUCIa TOYKAMH Ha KOOPJUHATHOU (YUCIIOBOW) TPSMOM.

4. BpmoaHATh apudMEeTHUYECKUE TEUCTBUS C HATYPaJIbHBIMHA
YHUCIIaMH, C OOBIKHOBEHHBIMH JIPOOSIMH B IPOCTEHIITNX
CITyJasix.

5. BBIIOJHATE NPOBEPKY, NPHUKHUJIKY pe3yJibTaTa BBIYUCICHUMN.

6. OkxpyrisiTh HaTypajibHbIE 4YHCIIA.

Pewienue mexcmoesvix 3aoau

1. PemaThk TEeKCTOBBIC 3a/1a9u apUPMETHICCKUM CIIOCOOOM H C
MOMOTIBIO OPTaHW30BAHHOTO KOHEYHOTO TTepedopa BCeX BO3MOKHBIX
BapHUaHTOB.

2. Pemrarth 3ama4u, COACpIKAIINE 3aBHCUMOCTH, CBSI3BIBAOIIINE
BEJIMYUHBI: CKOPOCTH, BPEMsI, pACCTOSTHHE; IIeHa, KOJIUIECTBO,
CTOUMOCTb.

3. Hcmonb3oBaTh KpaTKUE 3aIlUCH, CXCMbI, TaOJIUIbI, OO0O3HAYCHUS



MpU pEUICHUN 3ajad.
ITonp30BaTbCsl OCHOBHBIMHU €IUHUIIAMH HU3MEPEHUs: IICHBI,
MaccChl; PacCTOSIHHS, BPEMEHH, CKOPOCTH; BBIPAKATh OJHHU
€IMHUIIBI BEIMYUHBI Yepe3 ApyTHeE.

H3BnekaTs, aHAIM3UPOBATh, OLIEHUBATH HH()OPMAIIHNIO,
MPEICTAaBICHHYIO B Ta0JIUIIEe, HA CTOI0YATOMN quarpaMmme,
UHTEPHPETUPOBATH NPECTaBICHHbBIC JaHHbIE, UCIIOIb30BaTh
JIaHHBIE TIPU PEIICHUH 3a/1a4.

Haznaonan zeomempusn
[Tonp30BaTHCSI FECOMETPUYSCKUMHU MOHSITUSIMH: TOYKA, MPsiMasl,
OTPE30K, JIy4, Yrojl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.
[IpuBOAUTH IPUMEPHI OOBEKTOB OKPYIKAIOIICTO MUPA, UMCIOIIHX
(hopMy H3yUEHHBIX Te€OMETpUUYECKUX (UTYD.

Hcnonbs30BaTh TEPMUHOIIOTHIO, CBSI3aHHYIO C YTJIAMH: BEPIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKaMH: yIoJI, BEpILINHA, CTOPOHA,
JIMaroHallb; C OKPYXHOCTBIO: pajuyc, AUaMeTp, LEHTP.
N300paxaTh M3ydeHHBIE TeOMETpHYeCKhe (GUrypsl Ha
HEJIMHOBAaHHONW M KJIeT4aTOW OyMare ¢ MOMOIIBIO LUPKYIS U
JIMHEUKU.

HaxonuTe IiIMHBI OTPE3KOB HEIOCPEICTBEHHBIM N3MEPEHUEM C
TTOMOIIBIO JINHEHKHU, CTPOUTH OTPE3KH 3aIaHHON JUTMHBI, CTPOUTH
OKPY’KHOCTB 33/IaHHOI'0 pajuyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH U YTJIOB NPSIMOYTOJIBHHKA,
KBaJipaTa JJjisl UX [MOCTPOSHUSI, BBIYUCIICHHUS IJIOIAANA U
repuMeTpa.

BpBIUUCIISITE IEPUMETP M ILIOIIAAL KBaJApaTa, MPsIMOYTOJIbHUKA,
¢uryp, cocTaBI€HHBIX M3 NPSIMOYTOJHLHHUKOB, B TOM YHCJIE
¢dburyp, n3o0pak€HHBIX Ha KJeT4yaToil Oymare.

[Tonb30BaTHCSI OCHOBHBIMU METPHUYSCKUMU €JIMHHUIIAMHU U3MEPEHUSI
JUTUHBI, TUIOIA/IN; BhIPAXKaTh OJIHU €JIMHHIIbI BEJIMYUHBI Yepe3
JApyTHe.

PacnioznaBars rapa’jiielIenumne I, KyO, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh
U3MEepeHus apajuiesnenumnena, kyoa.

Breraucnsare 06bem KyOa, mapajuiesienuiea no 3aJ1aHHbIM
U3MEPEHUSIM, TOJIE30BAThHCS SIUHUIIAMU HU3MEpeHHs obBeMa.
Pemartp HeciiokHBIE 3a/1a4M HA M3MEpPEHHE I'€OMETPUUYECKUX
BEJIMYUH B IPAKTHYECKUX CUTYAIUSIX.



6 KJ1ace

Yucna u evluucnenusn

1.

3HaTh W MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMIHBIMHU
BUJAMH YHCEJI U CIIOCO0aMU UX 3aIlUCH, IIEPEXOAUTD (€CIIH 3TO
BO3MOJKHO) OT OJIHOHM (hOpMBI 3aIMCH YHCIIa K JIPYTroil.
CpaBHMBATh U YNOPSIOYMBATH IEJIbIE YHCJIa, OOBIKHOBEHHEIC
W IECSITUYHBIEC P00, CPAaBHUBATH YHCIIAa OJTHOTO U PA3HBIX
3HAKOB.

BpImonHATE, coueTast yCTHBIE U THChbMEHHBIC TPUEMBI,
apudmMeTHYecKre AeHCTBUS C HATYpajlbHBIMU U IEJIBIMU
4HCIIaMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU JIPOOSIMH,
HOJIOKUTEIBHBIMU U OTPULATEIILHBIMIA YUCIAMM.
BeruucnsaTe 3HaYCHUS YHUCIOBBIX BBIPAXXEHUMN, BBIITOJIHITH
OPUKUAKY U OIIEHKY PEe3yJIbTaTa BEIUNCICHUI; BBIIOJIHSITH
nmpeoOpa30BaHUs YUCIIOBBIX BEIPAKEHHUI HA OCHOBE CBOWCTB
apu(PMETHICCKUX ICHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPJAUHATHOI MPsIMOM ¢
COOTBETCTBYIOIIMM €M YHCIOM M M300pa)kaTh YHCIa TOYKAMHU
Ha KOOPJAWHATHOW MNpsIMOM, HaXOAUTh MOIYJIb YHCIA.

COOTHOCUTH TOYKHU B MIPSIMOYTOJIBHOM CUCTEeMe KOOPIMHAT C
KOOpJIMHATAMH 3TOM TOUKH.

OKpyTJISIT LIEJIbIe YHCIIa U ICCATHYHBIE APOOH, HAXOIUTh
MPUOITHKEHUS YHCE.

Yucnosvle u 5yK3€HHble 8blPpAIICEHUA

1.

4.

[Tonnmate 1 ymoTpeOIsaTh TEPMHUHEI, CBI3aHHBIC C 3aITUCHIO
CTEIICHU YKCJIa, HAaXOAUTh KBaJApaT U KyO Yuciia, BBIYUCIISATH
3HAYEHUSI YHCJIOBBIX BBIPAKEHHUH, COJIEPKAIIUX CTETICHU.
ITonp30BaThbCs MPU3HAKAMU JIEJTUMOCTH, PACKJIaJIBIBAThH
HaTypaJlbHbIC YHUCIIAa Ha IPOCTHIC MHOXXHUTEIIH.
[Tonp30BaThCsI MacITAOOM, COCTABIISATEH MPOHOPIIHH U
otHomeHus. Mcnonb30BaTh OYKBBHI JJjIsi O0OO3HAUCHUS] YHCET
MPY 3aITUCH MaTeMaTUYECKUX BBIPAXKESHUM, COCTABIISITh
OyKBEHHBIC BBIPAKCHUS U (POPMYIIBI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX BBIPaXKCHHH, OCYIICCTBIISISI HEOOXOTUMbBIC
ITOJICTAHOBKH M TPE0oOpa3oBaHMUS.

HaxonuTh HEU3BECTHBIM KOMIIOHEHT pPaBEHCTBA.

Pewenue mexcmoswix 3aoau

1.

Pemrate MHOTOIIArOBBIC TEKCTOBBIC 38129 apu(pMETHICCKUM
CIIOCOOOM.

Pemmate 3a71a4d, CBSI3aHHBIC c OTHOIIICHUEM,
MIPOMOPIIMOHAIIFHOCTRIO BEJIMYMH, TMPOIEHTAMH; peHaTh TpPH



OCHOBHBIE 3a/1a4M Ha JPOOM U IPOICHTHI.

3. Pemats 3amaun, coneprkalye 3aBUCUMOCTH, CBS3bIBAIOIINE
BEJIUYNHBI: CKOPOCTb, BPEMSI, PACCTOSIHHE, [IeHA, KOJTUYIECTBO,
CTOMMOCTB; IPONU3BOTUTEIIFHOCTD, BpeMs, 00béMa pabOTHI,
HUCTIIONIB3YsI apuMeTnuecKkue AeHCTBUS, OLICHKY, IPUKHUIKY;
MOJIB30BATHCS CAUHHUIIAMH HU3MEPEHHSI COOTBETCTBYIOIINX
BEJIMYHH.

4. CocraBmaTh OyKBEHHBIC BBIPAYKCHUS IO YCJIOBHIO 3aJladd.

5. U3BnexkaTb HHPOpPMAIIHIO, IPEACTABICHHYIO B TaOIUIIaX, HA
JIMTHEWHOM, CTOJIOUATON WIJIM KPYTrOBOW JuarpamMmmax,
MHTEPIIPETUPOBATH MPE/ICTABIICHHBIE JaHHbBIE; UCIIOJIB30BaTh
JTaHHBIE TIPU PEIICHUH 3a/1a4.

6. IIpencraBnsarh uHGOPMAIHUIO C TOMOIIBIO TAOIHIl, TUHCHHON U
cTton0uaTol nuarpamMm.

Haznaonaa zeomempusn

1. TIIpuBoauTh npuMepsl OOBEKTOB OKPYIKAIOIIET0 MUPA, UMEIOIINX
(hopMy H3YyUEHHBIX T'€OMETPHUUYECKHX IUIOCKHX M
MPOCTPAHCTBEHHBIX (DUTYpP, IPUMEPHI PABHBIX U CHMMETPHUYHBIX
duryp.

2. MHN306paxarh C TOMOIIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA
HEJIMHOBAHHOM M KJIeT4aTOH OyMare u3ydeHHbIE TUIOCKHE
reoMeTpuieckue GpUrypsl u KOHPUTrypanumu, CAMMETPUYHbIE
dburypsr.

3. Tlosib30BaThCsl TEOMETPUUECKUMU MMOHITHUSIMU: PABEHCTBO DUryp,
CHUMMETPHS; UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C
CUMMETpHEN: OCb CUMMETPUM, LIEHTP CUMMETPHUH.

4. HaxoauTh BEJIWYHHBI YIJTIOB U3MEPEHUEM C TTOMOIILIO
TpaHCIIOPTHUPA, CTPOUTH YIJIbI 3aJJaHHON BEJIMYUHBI, 1OJIb30BAThCS
[IpU PELICHUU 3a/la4 I'PagyCHOU MEPOH YIJIOB; PACIIO3HABATh HA
qepTekax OCTPBIA, MPSIMOU, Pa3BEPHYTHIA U TYNOW YTIIBI.

5. BpIUucaATh ANMHY JIOMaHOW, IIEPUMETP MHOTOYTOJIFHHUKA,
HOJIb30BaThCSI €AMHULIAMU U3MEPEHUSI JUIUHBI, BBIPAXKaTh OJHU
€IVMHUILbI U3MEPEHUS JUINHBI Yepe3 IpyTHUe.

6. Haxomuth, HCTONB3Ys YePTEIKHBIE HHCTPYMEHTBI, PACCTOSIHUS:
MEXIy ABYMsI TOYKaMH, OT TOUKH JI0 TIPSIMOM, NJIUHY ITyTH Ha
KBaJIpaTHOM CETKeE.

7. BeraucasaTs miomanabk GUryp, COCTaBICHHBIX U3
OpsMOYTOIBHUKOB, HUCIIOIB30BaTh pazbuenue Ha
MPSIMOYTOJILHUKH, Ha PaBHbIC PUTYPBHI, JIOCTPAaUBAHUE J10
OPAMOYTOJIBHHUKA; MOJIb30BaThC OCHOBHBIMH €JMHULIAMHA
U3MEPEHUs MIOLIAaA1; BhIpa)kaTh OJHU €IUHUILbI U3MEPEHUS
nIoLaau Yepes apyrue.



10.

11.

Pacnio3naBaTh Ha MOACIISIX U H300PaKEHUSIX TUPAMHIY, KOHYC,
LMJIMHIP, UCIIOJIB30BAaTh TEPMHUHOJIOTHIO: BEpIIMHA, pPedpo,
TpaHb, OCHOBaHHUE, pa3BEPTKa.

H3o06paxkats Ha KJIIETUATOM OyMare MpsIMOYTOJIbHBIN
rapasuieenumne/.

Beraucisate 006EM NPSIMOYTOIBHOTO Mapajuleliemunena, Kyoa,
IMOJIb30BaThCsI OCHOBHBIMHY €IMHUIIAMH U3MEPEHUSI 00BEMa;
BBIpaXXKaTh OJHHU €JWHUIBI U3MEPEHHsSI 00BbEMa uepe3 JpyTrue.
PemaTtp Hec0XKHBIE 3a/]a4M Ha HAXOXKICHUE FT€OMETPUIECKUX
BEJIMYHH B IPAKTUYSCKUX CHUTYAIHSX.



TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHMHS)
5 kaacc (He menee 170 u)

Ha3zBanue
pazaesia (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOe cojep:kaHue

OcHOBHbIE BU/IbI J1€SITEILHOCTH
00yJaroumuxcst

JJIEKTPOHHBIE
(uugposbie
o0pa3oBare/ibHbIE
pecypcbl)

HarypaibHblie
KU WER
JleiicTBUA C
HATypPaJIbHBIMHU
yucaamu (43 4)

Hecsatuunast cucrema
CUMCJICHMUS. Pan
HaTypaJlbHbIX YHUCCII.

Harypansnsblit psa. Yucno 0.
HartypanpHble uucia Ha
KOOpAUHATHOU OpsIMOH.
CpaBHeHue, OKpYTJIEHUE
HaTypaJabHBIX YHCEII.

Apudmernueckue 1eiHCTBUS C
HAaTypaJIbHBIMA YHCIIaMU.
CBolicTBa HYJISI IPU CIOKEHUU

U YMHOKEHUU, CBOUCTBA
€IMHUITHI TIPY YMHOKEHHH.
IlepemecTurensHOE U
COYETATENBLHOE CBONCTBa
CIIOKEHUSI U YMHOXKEHUS,
pacnpeneauTenbHOe CBOMCTBO
YMHOKEHHSI.

IIeJ'II/ITeJ'II/I U KpaTHBIC YHCJa,
pasiioxxeHue qucia Ha
MHOXHUTEIH. Jlenenue c

qI/ITaTb, 3alMCbhIBAThH, CPABHUBATH
HaTypaJlbHBIC YHCJia; nMpeajaratb u

o0cyxaaTh CIOCOOBI
YHOPSJOYMBAHUS YUCET.
HN3o0pakaThb KOOPJAUHATHYIO

MIPSIMYI0, 0TMe4YaTh YKCiIa TOUKAMHU
Ha KOOPJIMHATHOW NPSIMOiA,
HAXOJIUTh KOOPIUHATHI TOUKH.
HccaenoBarnb cBOliCcTBa
HaTypaJbHOrO psina, uuces O u 1 mpu
CIIO)KEHUH U YMHO>XKCHUH.
HUcnoan3oBarhb npaBujIo
OKPYTJICHUS HATYPaJIbHBIX YUCEI.
BeinosHaTh apudmeTHIecKHe
AelcTBHS C HATYPAJIbHBIMH YHCIIAMU,
BBIYHCJISATH 3HAYEHUS YHCIOBBIX
BBIpaXXEHUH CO CKOOKamu u 0e3
CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUIC

CTEIICHH, YUTATH CTEIICHH,
HCHOJIb30BaTh TePMHUHOJIOTHIO
(ocHOBanme, mokasaTelib),




ocratkoMm. IIpocteie u
coctaBHbIe unucina. [IpusHaku
gexuMocTy Ha 2, 5, 10, 3, 9.

CrerneHb ¢ HaTYypaJIbHBIM
IOKa3aTeIeM.

BBIYUCJATH 3HAYEHUsI CTCIICHEH.
BbINOJHATL NMPUKHIAKY U OLEHKY
3HAQYEHUN YMCJIOBBIX  BBIPAXKECHU,
NnpeAIaraTb ¥ NPUMEHSATh IPUEMbI
PO BEPKHU BBIYNUCIEHUH.
Hcnonb30BaTh NPH BHIYHMCICHUAX
MIEPEMECTUTEIHLHOE U COYETATENEHOE
CBOHCTBA CJIOKEHUS U YMHOXKEHUS,

pacrpeaenuTebHOe CBOWMCTBO
YMHOXKeHUS; GOpMYyTUpPOBATH U

MPUMEHATH npaBuiIa
npeoOpa3oBaHus YHCIIOBBIX

BBIDOKEHUH Ha OCHOBE CBOMCTB
apu(pMETHUCCKUX JICHCTBUM.




YucnoBble BBIPAXKEHMUS;
HOPSANOK ACUCTBUM.

Pemienue TeKCTOBBIX 3a7a4 Ha
BCC apupMeTHIECKHe
JIeHCTBYSI, HA IBMDKCHUE U
ITOKYIIKH

Hccaenosarnb YHCIIOBBIE
3aKOHOMEPHOCTH, BBI/IBUTATh U
000CHOBBIBATH TUIIOTE3BI,
dopmyaupoBaTh 00001eHUS U BHIBOBI
IO pe3yJibTaTaM MPOBEACHHOTO
HCCIIEIOBAHMUSI. DopMyJIHPOBATH
ompe/eJIeHHsl IeTUTENsI U KPaTHOIO,
Ha3bIBaTh JICIINTEIN U KpaTHBIC YNCIIA;
pacno3HaBaTh MIPOCTHIC U COCTaBHBIC
4qucia; (popmMyaupoBaTh U NPUMEHAThH
NPU3HAKHU JeJIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATh AJITOPUTM Pa3JI0KECHUS
4YHcIIa Ha IPOCTHIC MHOKHUTEIIH;
HAXOJUTh OCTATKHU OT JICJICHUS U
HETIOJTHOE YacTHOE.

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC
BBICKA3bIBaHUSI O HATYpPaJbHBIX
4qHCcIax, NPUBOAMTH NPUMeEPHI U

KOHTPIIPUMEPHI, CTPOUTH
BBLICKA3bLIBAHUS U OTPUIIAHUS
BBICKA3bIBAaHU U o CBOMCTBaxX
HATypajdbHBIX YUCE.

Koncrpyuposarb MaTeMaTHYecKHe

MpPeVIOKEeHUsI C IOMOIIBIO CBS30K <1,
«UIIN», KECIH..., TO... M.

Pematsn TEKCTOBBIE 33724
apu(PpMETHICCKUM crrocooom,
HCIO0JIb30BAaTh 3aBUCUMOCTH MEX/Y
BEJIMYMHAMU (CKOPOCTH, BpeMs,
paccTosiHHe; IeHa, KOJIUYEeCTBO,
CTOMMOCTh U JIp.): AHAJINU3HPOBATH U
OCMBICJIMBATH TEKCT 3amaqu,

JJIEeKTPOHH
ble
(uudpoBbie
oOpasoBareJ
bHbBIE

pecypchl)




nepegopmMyIMpoBaTh yCJIOBHE,
M3BJIEKATH HEOOXOIMMEBIE JIaHHBIC,
YCTaHABJIUBATH 3aBUCUMOCTH MEKIY
BEJIMYMHAMH, CTPOUTH JIOTHYECKYIO
LIETIOYKY PacCy KICHUH.

MojaeanpoBaThb XOJ pELISHUs 3aaa4yu
C MOMOIIBIO PUCYHKA, CXEMBHI,
TaOITHIIEL.

IlpuBoaurts, pazouparb, OEHUBATH
pa3nuyHbIe pEeLIeHUs, 3alMCH PEIICHUN
TEKCTOBBIX 3ajad.

KputHueckn oneHUBATH ITOJyYCHHBIN
pe3yJbTar, OCYLIeCTBJISITh
CaMOKOHTPOJIb, TPOBEPSIs OTBET Ha
COOTBETCTBHE yCIOBHIO, HAXOAHThH
OIITHOKWU.

PemaTh 3a1a4u ¢ moMoleo rnepedopa
BCEX BO3MOYKHBIXBapHAHTOB.
3HAKOMUTBCS € UCTOPUEH pa3BUTHS
apu(pMeTHKHU




HasBanue
pasjaena (TeMbl)
Kypca (4ucjio
4acoB)

OcHoBHOE coaep:xaHue

OcHoBHBIE BHBI 1eITEJIbHOCTH
o0yyarommxest

JIEKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibHbI
e pecypchbl)

Harasanas
reoMeTpusl.
JIMHUM Ha
mirockoctH (12
1)

Touka, mpsMasi, OTpe30K, Jyd.
Jlomanas. MI3MepeHue AJIMHBI
OTpE3Ka, METPHYECKHE
€IUHUIIBI U3MEPEHUSI TIUHBI.
OKpy>HOCTb U KPYT.

ITpakTrueckas
«IlocTtpoenue y3opa u3
OKPY>KHOCTEU».

pabota

Yroa. IIpsimoii, ocTpbIid,
Tyno# U pa3BEpHYTHIN yIbl.
N3mepenue yrios.

IIpaxTryeckas pabota

«llocTpoeHue yrios»

Pacno3naBaTh Ha uyepTekax, pUCyHKaX,
ONHCHIBATD, HCTIONB3YsI
TEPMHUHOJIOTHUIO, U H300pakaTh C
TIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOUKY, IPSIMYIO, OTPE30K, JIyd, yToJl,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, IPUBOAUTH NPUMeEPBI
00BEKTOB PEaTbHOTO MHPA, UMEIOIINX
(hopMy H3YUCHHBIX (QUTYp, OLEHUBATH
WX JINHEHHBIEC pa3Mephl.

Hcnonb3oBaTh JUHEHKY U
TPAHCTIOPTUP KaK HHCTPYMEHTHI JIIsI
IIOCTPOCHUSA U U3MEPEHUS: U3MEPATh
JUIMHY OT-pe3Ka, BeJINUYNHY YTJIa;
CTPOUTH OTPE30K 3aITaHHON JJIUHBI,
yroJ1, 3aJJaHHOI BEJIMYUHBI;
OTKJIAABIBATH IIUPKYJIEM paBHbIC
OTPE3KHU, CTPOUTh OKPYKHOCTh
3aaHHoro paauyca. M3odpaxkarthb
KOH(MUTYpaIMy reOMEeTPUIECKUX GuUryp
13 OTPE3KOB, OKPYXHOCTEH, HX
yacTeld Ha HEJMHOBAHHOM W KJIeT4YaTou
Oymare; npeajaraTb, ONNCHIBATH U
00CyKIaTh CIOCO0OBI, aITOPUTMbI
ITOCTPOCHUS.

Pacno3naBate ®W wu300paxkarb Ha
HEJIMHOBAHHOW W KJIeT4aToh Oymare




IPSIMOT, OCTPBIH, TYTIOH, pa3BEPHYTHIA
YIJIbl; CPABHUBATH YIJIBL
Bbryuciasare JUTAHBI
JIOMaHBIX.

IloHUMATB M UCIO0JIB30BATH NPH
pelIeHUH 32124 3aBUCHMOCTH MEXTy
SAVMHUIIAMH METPHUYECKOH CHCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKUMU
CHUCTEMaMH Mep; BbIPaKaTh JUIMHY B
Pa3JIMYHBIX €AUHUIIAX U3MCPCHU.

OTPE3KOB,

HccaenoBath ¢burypsr u
KOH(pUTYypalul, HCIoNb3yst 1H(pOBbIE
pecypcsl
OObIKHOBEHHBIC| 106, [IpaBUIbHBIC 1 MoneaupoBarh B  rpaduueckoi,
podu (48 1) HENPaBUJIBHBIE IpoOu. npeaMeTHOW  ¢dopMe, C ITOMOIIBIO
OCHOBHOE CBOMCTBO APOOH. KOMIIbIOTEpA TNOHSTUSI W CBOMCTBA,

Cpasaenue apobeii. CinoxeHnue
M BbIYHUTAHHE OOBIKHOBEHHBIX
npoOeii. CMemaHHasi ApOOb.
YMHOXXEHHE U JCJICHUE
OOBIKHOBEHHBIX Jpo0eit;
B3aMMHO-00paTHEIC IpOoOH.
Penienne TeKCTOBBIX 3a1a4,
COJIEPIKALITUX
OCHOBHBIC 33/1a4¥ Ha JPOOU.
IIpumenenue OyKB IS

3aIucu MaTeMaTU4YECKUX
BBIPAYKECHUN U IPEUIOKEHUMN

npodu.

CBsI3aHHBIE C OOBIKHOBEHHOH JIpOOBIO.
YuraTh M 3aNHCHIBATH, CPABHUBATH
OOBIKHOBCHHBIC  NIpOOW, MpeIaraThb,
000CHOBBIBAaTh U 00CY:KIATh CHOCOOBI
YIIOpsITIOYUBaHUs ApOOeii.
HN306paxkaTs OOBIKHOBEHHBIC IIPOOH
TOYKaMHU Ha KOOPAWHATHOM NPSIMOU;
HCTIO0JIL30BaTh KOOPAMHATHYIO
MPSIMYTO JUTSI CPAaBHEHUS IPOOEH.
®opMyJINPOBaATH, 3ANIUCHIBATDH C
NMOMOIIBLIO OYKB OCHOBHOE CBOMCTBO
O0OBIKHOBEHHOH poOH; MCIO0JIB30BATH
OCHOBHOE€ CBOMCTBO ApOOH /ISt
COKpaleHus: Jpodeii M  NIpUBEACHHUS
JIpoOH K HOBOMY 3HaMEHATEJTIO.




IpeacTaBiasiTh CMEIIAHHYO APO0H B
BHUJIC HENPABUIHLHON U BBIJACIATH
[IEJIYIO YaCTh YKCIIa U3 HEMPABUILHOU
poowu.

BpIinoJyHaTh apupMeTHUECKHE
JeiicTBUS ¢ OOBIKHOBEHHBIMHU JPOOSMH;
NPUMEHSATh cBoiicTBa

apu(pMEeTHICCKUX TCHUCTBUHN TS
pauuoHaIU3ali BhIYUCICHUH.
BbINOJIHATH NPUKUAKY H OLIEHKY
pe3yabTaTa BEIYUCICHUN; MpeajaraTb u
NPUMEHATH NPUEMBI MPOBEPKHU
BBIYHCJICHUH.

IlpoBoauTh McCCJIeIOBAHMSA CBOMCTB
npoOeii, orupasch Ha YHUCIIOBEIC
SKCIIEPUMEHTHI (B TOM YHCJIE C
TIOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTbh NCTHUHHBIE U JIOXKHBIE
BBICKA3BIBAHUS O APOOSIX, HPUBOJIUTH
NpUMepPbl 1 KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPUIIAHUS
BBICKA3bIBAaHHUH.

Pemnatn TEKCTOBBIC 3aj1a4u,
coJieprKaline JpoOHbIC JaHHBIC, U
3aJa4Yd Ha HaXOKJAECHHWE 4YacTH IEeJIOrO
M IEJIOro MO €ro 4acTU; BBISIBJISATDL HX
CXO/JICTBA M pPa3jinuus.




MopeJupoBaTh X0J PEHICHHs 3aAadu
C MOMOIIBIO PUCYHKA, CXEMBHI,
TaOITHIIEL.

IIpuBoauTH, pa30UpPaTh, OLIECHUBATH
pa3iIuYHbIEe PEIICHUs, 3alIUCU PELICHU
TEKCTOBBIX 3aJ1a4d.

Kpurnyecku oneHMBaTh I10Jy4YEHHbIN
pe3ymbTar, OCYILIECTBIISITh
CaMOKOHTPOJIb, TPOBEPSsT OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh
ONINOKH.

3HAKOMMUTHCSA ¢ MCTOPHUEH Pa3sBUTUS
apuMeTHKU

Harasianas
reoMeTpus.
MHOroyroJibH1
k(10 u)

MHOroyroJIbHUKH.
YeThIpEeXyrobHUK,
MPSAMOYTOJILHUK, KBaJIpaT.

[TpakTrueckas
«ITocTtpoenue
OpsIMOYTOJIbHUKA c
3aJaHHbIMU CTOpOHaAMU Ha
HEJIWHOBAHHOUW Oymare».

pabota

TpeyrojbHUK.

IMnomans u IEPUMETP
IPAMOYIOJIbHUKA u
MHOI'OYTOJIbHUKOB,
COCTaBJICHHBIX u3
IPsIMOYIOJIbHUKOB, €IUHHULIbI
U3MEPEHUS TUIOIIAIH.

HepHMeTp MHOT'OYT'OJIbHHUKA

OnuckIBaTh, HCIOJIB3YS
TePMHMHOJIOTHIO, U300PaKaTh C
MOMOILBIO YEPTEKHBIX UHCTPYMEHTOB
Y OT PYyKH, MOJICJIUPOBATh U3 OyMaru
MHOT'OYTOJIbHUKH.

IIpuBoaAUTH NpUMeEPbI 00HEKTOB
peallbHOTO MHUpPa, UMEIOINUX (HopMy
MHOIOYTOJIbHUKA, IPSIMOYTOJIBHHKA,
KBaJpaTa, TPEyrOoJbHHUKA, OLleHUBATh
UX JIMHEWHBIEC pa3Mepbl. BBIYMCIATH:

IIEPUMETP TPEyrOoJIbHHKA,
MIPSAMOYTOJILHUKA, MHOTOYTOJILHUKA;
IIomaab IPSMOYTOJIBHHUKA,
KBajpara.

H3o6paxkars OCTPOYTOJIbHBIE,

IPSIMOYTOJIBHBIE M TYTIOYTOJILHEIC
TPEYrOJIbHUKHU.




CTpouTh Ha HEJINHOBAaHHOU U
KJeTyaToi Oymare KBajpar u
MPSIMOYTOJIBHUK C 3aJaHHBIMU
JIMHaMu ctopoH. MccnenoBaTs
CBOICTBa MPAMOYIOJIbHUKA, KBaJpaTa
IyTEM DKCIIEPUMEHTA, HAOIIOICHUSI,

U3MEpPEHHUs, MOJICITUPOBAHMUS;
CpaBHUBaTh CBOICTBA KBajipaTa u
MIPSIMOYTOJIbHUKA.

Kouncrpyuposathb MaTeMaTH4yecKue
NpeIoKeHUsT C  TIOMOIIbIO  CBSI30K
«HEKOTOPBIN», «ITI000M.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIC
BBICKA3bIBAHUSI O MHOTOYT'OJILHUKAX,
NMPUBOINTH npuMepbI u
KOHTPIIPUMEDBI.

HccaenoBaTh 3aBUCHUMOCTB TUIOIIAAN
KBaJipaTa OT JUIMHBI €I0 CTOPOHBI.
Hcnonb30BaTh cBOMCTBA KBAaJAPaTHOU
CEeTKH JJI IOCTPOCHUS HUryp;
pa30uBaTh IPIMOYTOJIBHUK HA
KBaJ[paThl, TPEYTrOJIbHUKU;
COCTaBJATH (DUTYPBI U3 KBAJPATOB U
MPSIMOYTOJIBHUKOB U HAXOJIUTh UX
IUIOIIAJb, pa30UBaTh PUTYPHI HA
MPSIMOYTOJIBHUKH W KBaJIPAThI U
HaXOJINTh UX IJIOMIAb.

BbIpa:kaTh BEJIMUHMHY IUIOIIAIHN B
Pa3IUIHBIX €IMHUIIAX N3MEPEHUst




METPHYECKOM CUCTEMBI Mep, IOHUMATh
H HMCHOJIb30BaTh 3aBUCHMOCTH MEXY
METPHYCCKUMH SIMHHUIIAMHU N3MEPECHUS
TIJTOIIIA/TH.

3HAaKOMUTHCHA c npuMepamMu
NpUMeHeHHs TUIOINA U U IepuMeTpa B
MIPAKTHYECKUX CUTyauusx. Pemarp
3a/la4M 13 pealbHOU KU3HH,
npeAIaraTh M 00CyKIaTh pa3iMYHbIe
crocoObl pelieHus 3a1a4

BpINOJIHATH apupMeTHICCKIEC
JICHCTBUS C NECSITUYHBIMA APOOSIMU;
BBINOJHATH NPUKHAKY U OLIEHKY
pe3yJibTaTa BEIYUCICHUN.

IlpumensTh cBOMCTBA
apuMETHISCKUX NCHCTBUHI TS
palmoHaIu3aluy BHIYUCICHUN.
IIpuMeHATH NPABUJIO OKPYTJIEHUS
JIecATUYHBIX 1pobeil. IIpoBoauTh
HMCCJIe0BAHMS CBOMCTB JECITUIHBIX
Jpo0Oel, omupasiCh Ha YUCIOBBIE
SKCIICPUMEHTHI (B TOM YHCIE C
TIOMOTIIHIO KOMITBIOTEPA), BHIABUTATh
TMIOTe3bl U IPUBOJIUTH HX
000CHOBaHHS.

Pacnmo3HaBaTb NCTHHHEBIEC H JIOXKHBIC
BBICKA3BIBAHUS O APOOSIX, IPUBOJIUTH
NpUMepPbl 1 KOHTPIPUMEDPHI, CTPOUTH
BBICKa3bIBAHUSI U OTPUIIAHUS
BBICKA3bIBAHHU M.




Pemartn TEKCTOBBIE 3aJ1a49U,
coaeprkaine ApoOHbIC TaHHbIS, U HA
HaXOXJEHUE 4YacTHU LEJIOrO U LEJOTo
IO €ro 4acTH; BBIAABJISTH HX
CXOACTBA U PA3JIMYMIL.
MoaeanpoBaThb XOJ pELISHUs 3aJa4yu
C ITOMOINBIO PUCYHKA, CXEMBbI, TAOIHIIBL.
IIpuBoAMTH, pa30UPaTh, OLICHUBATH
pa3Iu4HbIE pPELICHUs, 3alucH
pELICHU TEKCTOBBIX 3a1a4.
OnepupoBaTh IpOOHBIMH YHCIIAMH B
peanbHBIX )KU3HEHHBIX CUTYalHIX.
Kpurnyecku oneHMBATh I10Jy4YEHHbIN
pe3ymbTar, OCYILIECTBIISITh
CaMOKOHTPOJIb, TPOBEPSIsT OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOJIUTH
ONINOKH.

3HAKOMUTBCS € UCTOPUEH pa3BUTHS
apuMEeTHKHU

Harasanas
reomMeTpusi.
Tesia u purypbi
B IPOCTPAHCTBeE
O )

MHOrorpaHHUKH.

H3o0paxenue
MHOTI'OT'PaHHUKOB. Mopenu
IIPOCTPAHCTBEHHBIX Tel.
IIpsitMoyronbHbII
rapasuiesenuIe I, KyO0.
Pa3BepTku KyOa u
rapa’suiesernuIe/ia.
ITpakTrnaeckas pabota

«Pa3BeépTKa KyOay.

O06BeéM Kyba, MPSIMOYTOJILHOTO

Pacno3HaBaTh Ha YyepTeKaX, pUCYHKAX,
B OKPY:KAaIOII[eM MUPe IIPSIMOYTOJIbHbII
napa’sienenunes, Ky0, MHOTOIpaHHHKH,
ONHUCHIBATD, HCIOJIb3YH
TEePMHHOJIOTHIO, OLIeHUBAThH
JINHEHHbBIE pa3Mephl.

IpuBoAUTH NPUMeEPBI 0OHEKTOB
peasibHOr0 MHUpa, UMEIOIHNX GOpMYy
MHOT'OT'paHHUKA, IPAMOYTOJIBHOTO
rapajuiesienuieia, Kyoa.

HN3o6paxkaths ky0 Ha kieTyaTol Oymare.
Hccienosarnb CBOMCTBA KyOa,




mapajieenureaa

MPSIMOYTOJILHOTO TapajijiesIeIuIe/1a,
MHOTOTPAaHHUKOB, UCIIOJNIB3YsI MOJICIIH.
Pacno3naBaTh U n3o0paxkarnb
pa3BepTKH KyOa M MmapajuieyenuIeaa.
MopeaupoBaTh Ky0O 1 mapajuieennIe
n3 OyMaru u mpounx MaTEepHaJIOB,
O00BSICHATH CNIOCO0 MOJEIUPOBAHUSL.
Haxoauthb n3MepeHusi, BBIYUCIATH
TUTOMIAZTb TTIOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIFHOTO MapaJuIeJICIUIIE1a;
HCCJIEeI0BATH 3ABUCHMOCTE O0OBEMa
Ky0a OoT JUIMHEI ero peOpa, BBIBUTaTh
U 000CHOBBIBATH I'MIIOTE3Y.
Ha6aoaaTh 1 NPOBOAUTH AHAJIOTHHU
MEXy TOHSATHSIMH TUIOIMAAN U 00bEMa,
nepuMeTpa 1 rmionaau moBEPXHOCTH.
Pacno3HaBaTh MCTUHHBIC U JIOKHbBIC
BBICKA3bIBaHUSI O MHOTOTPAHHUKaX,

NMPUBOINTH MpUMepbI u
KOHTPIPHUMEPBI, CTPOHUTH
BbICKA3bIBAHMS Y OTpHULIAHUS
BBICKA3bIBAaHUH.

PemaTh 3a1auu U3 peasbHOMN KU3HU

IloBTOpeHuUE N
0000menne(10
1)

IToBTOpenue

OCHOBHBIX

MOHSITUH U METOJIOB Kypca 5
KJi1acca, 00001eHre 3HAHUN

BeruucisTh 3HaUE€HUS BBIPAXKEHUM,
coziep)KalnX HaTypalTbHBIE YHCIIA,
OOBIKHOBEHHBIE U JCCATHYHBIE JpOOH,
BBITIOJIHSITH TPEO0pPa30BaHUS YHCEIT.
BeiO0upaTth cnocod cpaBHEeHUs YUCEll,
BBIYHCJICHUH, IPUMEHSATH CBOICTBA
apu(METHYCCKHUX NCHCTBUHI JIITSI
panuoOHAIN3aUuN BBIYMCIEHHM.
OcCymecTBISITh CaMOKOHTPOJIb




BBIITOJIHIEMBIX IEeUCTBUN Hu
CaMOIMpPOBEPKY pe3yibTara
BBIYHCJICHUH.

Pemiate 3anaun U3 peanbHOM )KU3HHU,
OPUMEHITh MATEMATUYECKUE 3HAHUS
JUISL pellIeHUsl 3ajlad U3 APYTrux
y4eOHBIX TIpeaAMeToB. PemraTe 3amaun
pa3sHBIMH CIIOCOOaMU, CpPaBHUBATh
COCOOBI pemICHHs 3axadyi, BBIOMPATH
panMoHaAJIBHEIA CcI0Cc00




6 kaacc (He menee 170 u)

Ha3Banue
pasjaena (TeMbl)
Kypca (4ucjI0
4acoB)

OcHoOBHOe cojiepikaHHe

OcHOBHBbIE BH/IBI 1eSITETLHOCTH
o0yyarommuxest

DJIEKTPOHHBIE
(uuppoBkIe
o0pa3oBare/ibH
ble pecypchbl)

HartypanbHble
unciaa (30 1)

ApudmeTrndeckue neicTBUS
(& MHOT'O3HAYHBIMHA
HaTypaHbHLIMI/I qucJIaMu.
YuciioBble BBIPAXKEHHUS,
HOPSIIOK JeHUCTBUM,
HCIIOJIL30BAHHE CKOOOK.
OkpyriieHue HATypaITbHBIX
qHCEl.

Jenurenu u KpaTHbIEe

qucJa; HanOOIbIINHI
00U NENUTEND U
HauMeHbIIIee ob1iee
KpaTHOE.

BpinoaHAThL apudMeTnyecKkue aeiicTBus
C MHOTO3HAaYHBIMH HATypaJbHBIMU
YUCIaMU, HAXOAUTH 3HAYEHHUS YUCIOBBIX
BBIpaKCHUH CO CKOOKaMu 1 0e3 CKOOOK;
BBIYHCJIATH 3HAYEHHS BEIPaXCHUH,
coaeprKalux cTeneHu. BeImoaHATH
NPUKUIKY U OLEHKY 3HAaYCHUU
YUCIIOBBIX BBIPAKEHUN, IPUMEHSTH
MPHEMBI NMPOBEPKH pe3yJbTara.
Hcnosb30BaTh NPU BHIYUCICHUSX
IIePEMECTUTEILHOE U COYETaTeIIbHOE
CBOICTBA CJIOKEHUS U YMHOXKEHUS,
pacmpeneIuTeIbHOe CBOICTBO
YMHOXEHHSA  OTHOCHUTEJIBHO  CJIOKEHHS,
CBOCTBA apU(PMETUUECCKUX ACHCTBUIA.




Paznoskenmne ymncia Ha

IPOCTHIC MHOXHTCIIN.

JlenuMocTb CyMMBI U
npousseneHus. Jlenexnue ¢
OCTaTKOM.

Pemmenne TekCcTOBBIX 3amad

HccaenoBathb YUCIIOBBIC
3aKOHOMEPHOCTH, IPOBOJIUTH YUCIIOBBIC
SKCIIEPUMECHTHI, BbIIBUI'aTh "
000CHOBBIBATH IT'MIIOTE3bI.
®DopMyTHPOBATH onpeneeHus
JICITUTEIISI U KPATHOTO, HAMOOJIBIIIETO
OOIIIEro IeINTENS U HAUMEHBIIIETO
00111eT0 KPaTHOI0, IPOCTOTO U
COCTaBHOI'O YHCEJ; UCIIONb30BaTh OTHU
MMOHSITHS MPU PCIICHUM 3aad.
IIpuMeHATH AaJrOPUTMBI BEIYUCIICHUS
HanOOJIBIIIETO OOIIETO IETUTES U
HaWMEHBIIIETO OOIIero KPaTHOTO JIBYX
YHCEIl, allTOPUTM PA3JIOKCHHS YHCIa Ha
MPOCTHIC MHOXKHUTEITH.

HccaexoBaTh yCIOBHS OESIIMMOCTH Ha 4 1
6. UccmemoBaTh, 00CYKAATH,
dopmyaupoBaTs U 000CHOBBIBATH
BBIBOJI O YETHOCTH CYMMEI,
MPOM3BEICHUS: IBYXUYCTHBIX YHUCEN, JBYX
HEYCTHBIX YHWCJIE, YETHOTO M HEYETHOI'O
qHCell.

HccaeanoBarb CBOMCTBA IEIUMOCTHA
CYMMBI M TIPOU3BEICHUS YUCEII.
IIpuBoaANTH MPUMeEPHI YHCEIT C
3aJITaHHBIMU CBOWCTBaMU, PACIIO3HABATH
BepHbIe U HEBEPHbIE YTBEPIKICHUS O
CBOICTBaX YHCEJ, OMPOBEPTraTh
HEBEPHBIC YTBEPKIACHUS C TTIOMOIILIO
KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHe




NPEJIOKEHUS] C TIOMOIIBIO CBS30K «H»,
«UIIA», «ECHU..., TO...».

Pemartn TEKCTOBBIE 3aJ1a4u,
BKJIIOYAIOIIME TIOHATHS JIEJTUMOCTH,
apu(pMETHICCKUM CIIocooom,
HCIOJI30BaTh epedop BCEX
BO3MO>XHBIX BapUAHTOB.

MoaeanpoBaTh X0 PEIICHUS 324U C
TMIOMOIIIBIO PUCYHKA, CXEMBI, TaOIIHIIHI.
IlpuBoaurts, pazduparb, OEHUBATH
pa3IHYHbBIC PEIICHUS, 3aITUCH PCIICHUI
TEKCTOBBIX 3ajad.

Harasanas
reoMeTpusl.
IIpsimMblie HA
naockoctH (7 4)

[lepnieH IUKYJISIpHBIE TIPSIMBIE.
[lapanenbHbIe NPSMBIE.
PaccrosiHue Mexay AByMs TOUKAMH,
OT TOUKHU J10 NIPSIMOM, JJIMHA ITyTH Ha
KBaJIpaTHOU CETKE.

[IpuMmepshl IPSIMBIX B IPOCTPAHCTBE

KpuTnyecku oneHUBaTh OJTYy4YEHHBIN
pe3yabTaT, HaXOIUTh OIINOKH,
OCYIIECTBIISITH CAMOKOHTPOJIb,
MIPOBEPsIst OTBET HA COOTBETCTBHE
YCIIOBUIO.

Pacno3naBaTh Ha uyepTekax, pUCYHKAX
cIIydau B3aMMHOT'O PAaCIIOJIOKEHHS JIBYX
MPSIMBIX.

HN306paxkaTs ¢ MOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB Ha HEJIMHOBAaHHOW U
KJeT4aToi Oymare aBe
IepeceKaroniuecs npsiMpie, IBE
mapaajICIabHBIC MIPAMBIC, CTPOUTH
HPsIMYIO, IEPHEHAUKYJISIPHYIO TaHHOM.
IIpuBoaAUTH NPUMeEPHI TAPALICTLHOCTH
Y NIEPIEHIUKYJISIPHOCTU NPSIMBIX B
NPOCTPAHCTBE.




Pacno3sHaBaTh B MHOTOYTOJIbHUKAX
MIEPIEHANKYJISIPHBIC U ITapaJuIeIbHbIE
CTOPOHBI.

HN300paxars MHOTOYTOJIBHUKH C
MapauIeIbHBIMU, IEPIEHANKYISIPHBIMA
CTOpPOHaMHU.

HaxoauTh paccTOSHUE MEXIy IABYMs
TOYKaMH, OT TOYKH N0 MPSIMOH, IIIMHY
IyTH Ha KBaJpaTHOM ceTKe, B TOM 4YUCIe
HCT0JIB3YsI U (PPOBBIE peCypPChl

{poou (32u)

OOBIKHOBEHHAS po0Bb,
OCHOBHOE CBOMCTBO Jpo0H,
COKpaIleHue IpoOeii.
CpaBHeHue u
YIOpsiIOYNBaHUE JIpOOCH.
JlecaTuunbie poou )71
MeTpHUYeCKas cucrema
Mep.

Apudmerndeckue nNeicTBASA C
OOBIKHOBEHHBIMU u
JECATUIHBIMU APOOSMH.

OrtHouenue. JleneHue B JaHHOM

OTHOIIIEHHUU. Maciura0,
MPOIIOPLIKSL.
ITonsitue TPOLIEHTA.

Brruncnenue npouenra ot
BEJIMYMHEI U BEJIMYUHEI 110 €€
MIPOLICHTY.
Pemenne

TCKCTOBBIX 3ajaad,

CpaBHUBaTh W YNOPSIAOYMBATH JpOOH,
BBIOUPATH CMOCO0 CpaBHCHUS APOOCH.
I[pencraBiasiTh JAeCIATUYHBIE JIpOOU B
BUIIE OOBIKHOBEHHBIX npoOeit "
OOBIKHOBEHHBIE B BHJEC JCCITUYHBIX,
HCNOJIb30BaTh IKBHBAJICHTHbIC
npeacTaBJdeHUs JPOOHBIX YHCEI IPU UX
CpaBHEHHH, MIPHU BBIYUCIICHUSIX.
Hcnonb30BaTh AeCATHIHBIE APOOH TIPH
npeoOpa3oBaHUU BETMYHH B METPHUECKOI
cUcTeMe Mep.

BremonHATe apugmeTnyeckue neiCTBHA C
OOBIKHOBEHHBIMU M JIECSITHYHBIMU JIPOOSIMU.
Brruucnarte 3HAYCHUS BBIPAKEHUH,
COJIeprKalX OOBIKHOBEHHBIE W JECSTHYHBIC
JIpoOH, BBIOIHATH IpeoOpa3oBaHus Ipolei,

BBIOMpATh  CIOCOO, TPUMEHSTh  CBOWCTBA
apru(pMETHIECKIX JercTBui JUIA
palMoHaIN3alMK BEIYUCICHUH.

CocTaBiATh  OTHOWIEHHS W  INIPOMOPLHH,




coJieprKalux Japoou u
TPOLICHTHI.

[pakTnyaeckas pabota
«OtHouIeHne JUTAHEI
OKPY>KHOCTH K €& THaMeTpy»

HaXOJWUTh OTHOIICHUE BEIUYNH, ACTHTh
BEJIMYMHY B JaHHOM OTHOLIeHuH. Haxonute
9KCIIEPUMEHTAIBHBIM IIyTEM OTHOILICHHE
JUTUHBI OKPYXXHOCTH K €€ JTUaMeTpy.
WHTtepnpernpoBaTth MacmTad Kak OTHOIICHHE
BEJIMYMH, HAXOAUTh MaclITad miiaHa, KapTel U
BBIYHCIIATH PACCTOSHHSA, HCTIONB3YsI MacITao.
OOBSICHATB, YTO TAKOE NMPOLEHT, YIIOTPEOIATh
000OpOTBI pEYH CO CIOBOM  «IIPOIEHT».
Brlpakath HpoOLEHTH B Ipo0sSX W IpoOu B
MIPOLIEHTAX, OTHOIICHHWE ABYX BEJIMYWH B
MPOLICHTAX.

BBIUHCHATE IPOIIEHT OT YMCIIa M YUCTIO TI0 €r0
npoueHTy. OKpyrisTh APOOH M MPOLIECHTHI,
HaXOJWUTh MPHOIVKCHNS YUCEIL.

PewiaTp 3a1aun Ha YacTH, NPOLICHTHI,
TIPOTIOPIIMH, Ha HAaXOX/IEHHE IpoOun
(TporieHTa) OT BETMUMHBI M BETIMYUHEI 110 €¢
Ipodu (TIpOIeHTY), ApoOH (TIPOIIeHTA),
KOTOPBIil COCTABIISIET O/IHA BEJIMYHMHA OT
apyroii. [IpuBoanTs, pa3dupath, OLICHUBATh
pas3inyuHbIe PELICHUs], 3aIUCH PELICHUH
TEKCTOBBIX 3ajad.

N3Bnekats napOpMaNHO U3 TAOIUI 1
JarpaMM, HHTEPIIPETHPOBATH TAOJIUYHbIE
JIaHHBIS, ONPEIEIIATh HANOOIbIIIee U
HavMEHbIIee U3 MPEACTABICHHBIX JaHHbIX

Harnsanas
reoMeTpusl.
CummeTtpusi(64)

OceBast CHMMETpHSL.
LleHTpanbHass CHMMETPHSL.

ITocTpoenue

Pacmo3naBaTh Ha depTekax U
H300paKCHUSX, H300PakKaTh OT PYKH,
CTPOUTH C TOMOIIBIO HHCTPYMECHTOB
purypy (oTpe3oxk, JIOMaHy1o,




CuMMETpHUYHBIX (UTYD.

ITpakTtuueckas pabora
«OceBasi CHMMETPHS.

CI/IMMeTpI/IH B IPOCTPAHCTBEC

TPEYTOJIbHUK, MIPSIMOYTOJIFHUK,
OKPY>KHOCTB), CHMMETPHYHYIO JaHHOU
OTHOCHUTEIBbHO MPSIMOM, TOUKH.
Haxoauts npumMepbl CHMMETPUH B
OKpy>karlieM Mupe. MoaeiupoBaTh U3
Oymaru niBe (pUrypbl, CHMMCTPUYHBIC
OTHOCHUTEJIBHO NPSIMOi; KOHCTPYHUPOBAThH
TeOMETPHUUICCKHC KoH(pUTYypanmu,
WCIIOJNIb3YsI CBOMCTBO CHMMETPHUH, B TOM
YHUCIe C TOMOIIBI0 IHMPOBBIX
pecypcos.

HccaenoBarhb cBOliCcTBAa NU3YUEHHBIX
(uryp, cBsI3aHHBIC C CHMMETpHECH,
HCIIOJIb3Ysl 9KCIICPUMEHT, HAOIIOICHHUE,
MOJeTUPOBaHUE.

O00CHOBBIBATH, OIIPOBEPraTh C
TIOMOIIIFI0 KOHTPIIPHUMEPOB YTBEPIKICHUS
0 cummeTpuu GUryp

Bbipa:kenusc
oyxBamu (6 1)

I[Tpumenenne OykB JuIst
3allMCH MaTeMaTUYECKUX
BBIPQXKEHUN u
npeanoxeHuil. bykBeHHble
BBIPA’KE€HUS U YHUCIOBbIE
IMOJCTAaHOBKH.

BbykBennsie paBEHCTBa,
HaXO0>JE€HHUE HEU3BECTHOIO
KOMIIOHEHTA. POpMYJIbI

HNUcnoab3oBaTh OYKBBI JUTS
0003HaYEeHUsI YUCEJ, TIPHU 3aIUCH
MaTEMaTHYECKUX YTBEpPKACHUMH,

COCTaBIISITh OYKBEHHBIE BBIPpAKCHUS
110 YCJIOBUIO 3aJla4H.

HccaenoBaTh HECIOKHBIE YUCTIOBbIS
3aKOHOMEPHOCTH, HCITOJIH30BATh OYKBBI
JUISL UX 3aITHCH.

BBIYHCAATH YHCIIOBOE 3HAYCHUE
OyKBEHHOT'O BBIPKECHUSI TP 3a/IaHHBIX
3HAYCHUSIX OYKB.

3anuceiBaTh GopMyJbl: OepuMeTpa Hu




IUTOTIATA TIPSIMOYTOTFHUKA, KBaApaTa;
JUTMHBI OKPYKHOCTH, TUIONIAA KPYTa;
BBINIOJTHATH BBIYUCJICHUSA 110 3TUM
bopmymnam.

CocTtaBisTh (hOPMYJIbI, BRIPAKAIOIIUC
3aBHCUMOCTH MEX]y BEIMYUHAMU: CKOPOCTh,
BpEMsI, PACCTOSIHUE; LIEHA, KOJIMIECTBO,
CTOMMOCTB; IPOU3BOIUTEIILHOCTE, BPEMSI,
00BEM PaOOTHI; BHIITOTHATH BEIYUCIICHHS 10
STHM (hopMyTIaMm.

Haxoaute HEM3BECTHBIM KOMITOHEHT
apu(HMETHYCCKOTO TCHCTBHS

Harasinnas
reoMeTpus.
Durypsl Ha
MJI0CKOCTH
(14 1)

YeThIpEXyTOJIbHUK,
OpHUMEPHI
4eTHIPEXYTOJILHUKOB.
IIpssMOyroJbHUK, KBajpar:
CBOIiCTBA CTOPOH, YIJIOB,
auaroHasiei.

N3mepenne  yrioB. Buasl
TPEyTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHHUKA.
IMnomans durypsr.
dopmynbl  nmepumeTrpa U
TUTOIIATA
MPSIMOYTOJILHUKA.
ITpubamxeHuoe
U3MepeHue TUIOIIA N

¢uryp.

HN3006paxkaTh HA HETMHOBAHHOHN U
KJIeTYaTol OyMare ¢ UCIOJIb30BAHUEM
YEePTEKHBIX WHCTPYMEHTOB
YeTBIPEXYTOJIbHUKH C 3aJJaHHBIMHU
CBOWCTBaMH: C NapaieIbHBIMHU,
MEePIECHIUKYIISIPHBIMHU, paBHBIMU
CTOPOHAMH, IIPSIMBIMHU yTJIAMHA U JIP.,
paBHOOEIPEHHBIN TPEYTOJIbHUK.
Ilpensiaratb M 00Cy:KIaTh CIOCO0OBI,
AJITOPUTMBI ITOCTPOCHHUS.

HUccaenoBars, HCTIONB3Y S
SKCTIEPUMEHT, HaOII0/ICHUE,
MOJIEJIMPOBaHUE, cBoiicTBa

NPsIMOYTOJIBHUKA, KBaJ[paTa, pa3ouBaTh
Ha TpeyroabHUKu. O00CHOBHIBATD,
onpoBepraThb ¢ MOMOILBIO
KOHTPIPUMEPOB YTBEPKACHUS o




ITpakTuueckas
«Ilnomane xpyra»

pabota

MIPSIMOYTOJIbHUKE, KBajpare,
PACNoO3HABATh BEPHBIE U HEBEPHBIC
YTBEPKICHUS.

H3mepsATh M CTPOUTH C IIOMOIIBIO
TpaHCIIOPTHpA YIJBI, B TOM 4YHCIE B
MHOI'OYTOJIbHUKE, CPaBHUBATh  YIJIbI;
pacno3HaBaTh OCTpbIE, NpsIMbIE, TYyIbIE,

pa3BEpHYTHIC YIJIBL. PacnosnaBars,
H300paxkaTh OCTPOYTOJIbHBIH,
HPSIMOYTOJIbHBIM, TYIIOYI'OJIbHBIH,

paBHOOENPEHHBI,  paBHO- CTOPOHHUH
TPEYTOIBHHUKH.

BbI4HCAsSITh TIEPUMETP MHOTOYTOJBHUKA,
IJIOIAb MHOTOYTOJIbHHKA pa3OueHueM

Ha  TPSIMOYTOJBHHKH, Ha  paBHBIC
(urypel, wcnonp3oBaTH  METpPUYECKHE
€ IUHUIIBI U3MEpEHUs JUTHHBI u
TUTOTIIA]TH.

Hcnonb3oBath  MpHOMMKEHHOE — M3MEpEHHE
JUIMH W IJIOIajedl Ha KierdaToil Oymare,
NpUOTKEHHOE U3MEpPEHUe JUIMHBI
OKPY>KHOCTH, TIOLIaAU Kpyra

Ilo105kuTEIBHBI
en
oTpULATE/IbHbIE
unciaa (40 u)

Lensie yncna. Moaynb

4qucia, reoMeTpudecKkast
WHTEepOpeTanus MOILYJIs.
YuciioBble IPOMEXKYTKH.

[MosoxxuTeTpHBIC
OTPHUIIATCIBHBIC
CpaBHeHue

quclia.

IIpuBoaANTHL NpUMeEPHbI UCIIOJIL30BAHUS B
peanbHOI KU3HU MOJIOKUTEIIBHBIX 1
OTPHIIATEIBHBIX YHCEI.

HN3o0pakaTh Leble quca,
MOJIOKUTENIBHBIE U OTPHULIATENIbHbIE
4uciia TOYKaMU Ha YMCJIOBOM NPSIMOMH,
HCNOJIb30BATh YHCIIOBYIO MNPSIMYIO IS




ITOJIO’KUTEITBHBIX u
OTPHIATEIBHBIX YHCell.
Apudmernaeckre neHCTBUS
C  TOJIOKHUTEIbHBIMU H
OTpHIATEIbHBIMHU

YHCIIaMU.

Pemenne TekCTOBBIX 3agad

CpaBHEHHUSI YHUCEIL.

IIpumMeHATH NpaBMJIa CPAaBHEHMUS,
YHOPSIA0YUBATH enple
HAXOAUTh MOYJIb YHUCJIA.
DopMyIUPOBATH NPABUJIA BHIUUCICHUS
C MOJIOKUTEIBbHBIMU U OTPULIATEIbHBIMU
YUCJIaMH, HAXOAUTDH 3HAYE HUSI
YMCJIOBBIX BBIPAKEHUN, COAEPIKALIUX
NEUCTBUS C IMOJIOKUTEIILHBIMU U
OTpULIATEIbHBIMU YHCJIAMU.
IIpuMeHATH CBOWCTBA CIIOXEHUS U
YMHOXXCHHUS TSI TIPeoOpa3oBaHUsl CyMM
U IIPOU3BECHUN

YHCa;

IIpeacraBienue
MaHHBIX (6 1)

Pemenue TEKCTOBBIX
3aJ1a4, coepIKaImux
JaHHbBIC, MPEIACTABJICHHBIC
B Tadigunax v Ha

Hcnoab3oBath uHpopMaLHIo,
MIPE/ICTAaBIICHHYIO B Ta0IWIIaxX, Ha
JuarpaMmax JJisi peleHusl TEKCTOBBIX
3a7a4 U 3a]1a4 U3 peajlbHOU KU3HU

JrarpaMmax
Harasiinas IpssMoyToIbHBIN Pacnio3zHaBaTh Ha yepTexax, pUCyHKax,
reoMeTpust. napaulesieuIe], KyO, | ONMHMCBHIBATH IMPAMHUIY, IPU3MY,
®urypei B npusma, IupaMuaa, KOHyC, UMJIUHIP, KOHYC, IIap, H300pamkaTh ux
npocrpaHcTBe(9 OUINHAp, Iap u cdepa. OT PYKH, MOJIeJIMPOBATH U3 Oymar,
) Hz006pakenune [JIACTUIIMHA, IPOBOJIOKH H JIP.

OPOCTPAHCTBEHHBIX (QUTYP.
ITpumepsr pa3BEepPTOK
MHOTI'OIPDAaHHUKOB,
OUINHIpPa U KOHYcA.

IIpuBOANTHL HPUMEPbI OOBEKTOB
OKPY>KAaIOIMIETO0 MHUpPa, HMCIOIINUX
(opmbl Ha3zBaHHBIX TEI.

Hcmosib30BaTh TEPMHHOJOTHI): BEPIIIHHA,




IIpaxTuyeckas pabota
«Co3nanue MOIEIIEN
MPOCTPAHCTBEHHBIX

dburyp».

TTousrtue 00BeEMa;
CIIUHUIIBI H3MEPCHUS
o0BeMa. O0Bem
NPsIMOYTOJIBHOTO
napajuienenurnena, KyOa,

bopmyiiel 06BEMa

pedpo, TpaHb, OCHOBaHHUE, BHICOTA,
paguyc u quaMeTp, pa3BepTKa.

HN3yuaThb, NCHOJIB3YSI SKCIIEPUMEHT,
HabJro1eHue, Hn3MepeHue,
MOJICJIMPOBAHHE, B TOM YHCIIE
KOMITBIOTEPHOE, U ONMHUCHIBATH CBOIiCTBA
Ha3BaHHBIX TEJl, BHIAABJISATH CXO0/ICTBA U
pa3JIM4Yus: MEXAy TUPAMHUION U
MIPU3MOM; MEXIy HUIMHAPOM, KOHYCOM U
IIapOM.

Pacno3naBaTthb pa3BEPTKH
napasuiesiernume/ia, Kyoa, npusmsl,
MUpaMUIbl, KOHYyCa, HIHJINHAPA;
KOHCTPYHUPOBATH JIaHHBIC TeJla U3
pa3BEPTOK, CO3AaBATh UX MOJEIIH.
Co3aaBaTh MO/AEJIH IPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru, mpoBOIOKH,
TUTACTUIIMHA U JIP.)

HN3MepaATHh HA MOAEJSX: JUTHHBI pedep
MHOTOTPAaHHUKOB, JUAMETP HIapa.
BbiBOAMTH dopmyay o0BeMa
MIPSIMOYTOJIFHOTO IapauIeIeuIIe 1.
Boruucjasars no gpopmyiiaMm: o0bEM
MPSIMOYTOJIBHOTO TIapaJuIeIeITUIIe1a,

Ky0a; HCIIOJIb30BaTh € TMHUIIBI
U3MEpEeHUs 00bEMA; BHIYUCISITH 00BEMBI
Te, COCTaBJICHHBIX U3 KyOOB,

napajuieJIEIUIIC OB, pemaThb 3adaviu C
pPC€aIbHbBIMU JAHHBIMHU




IoBTopenue, | IloBTOpEeHHE OCHOBHBIX BpI4ucJIATL 3HAUYEHUS BBIPAKEHUH,

0000111eHME, MOHSITUH U METOOB KYypCOB 5 coJeprKallluX HaTypaJibHbIE, LEJIble,

cucremMarn3a | U 6 KJIaccoB, MMOJIOKUTEJIbHBIE U OTpPUIIATEIbHBIE

uus (20 1) 00o00I1IeHUEe U qucia, OOBIKHOBCHHBIC U JCCSITHYHBIC
cucTeMaTu3anus 3HaHUU JIPOOH, BBIITOJHSITEH IPEOOpa30OBaAHUS

4HCes U BhIPaKCHUH.

Bpi0upaTh cnocod cpaBHEHUS YUCE,
BBIYMCJIEHUH, IPUMEHATH CBOIiCTBA
apuMETHYSCKUX OEUCTBUU 1A
paluoHaIu3alud BbIYMCICHUM.

Pemath 3aga4u U3 peanbHOM )KU3HU,
NPUMEHATh MaTeMaTH4yecKue 3HAHUA
JUIsL pellieHus 3a7a4 U3 IPYrux IpeaIMeTOB.
PemaTp 3a1aun pa3ubiMu cnocodamu,
CPaBHHMBATH, BLIOUPATH CIOCOOBI
peuieHus 3a1a4un.

OcyuecTB/ISITH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JE€HCTBUU U CAMOIIPOBEPKY
pe3yJibTaTta BhIYHUCIICHUM

IIpu pa3paboTke paboyeil mporpaMmbl B TEMaTHYECKOM TIJIAHUPOBAHUU YUTEHBI BO3MOKHOCTH
HMCMOJIb30BaHUS MIEKTPOHHBIX (IIU(PPOBBIX) 00pa30oBaTEIbHBIX PECYPCOB, SIBISIONINXCS YIeOHO-METOIMIESCKUMU
MaTtepuaiaMu (MyJIbTUMEIUHHBIC IPOTPAaMMBI, DJICKTPOHHBIC YUCOHUKH U 3aJJa9HUKU, ICKTPOHHBIC OMOIHMOTEKH,
BUPTYyaJIbHBIE TA0OPATOPHUH, UTPOBBIE TPOTPAMMBI, KOJUIEKITUH ITH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
HWCMOIB3YEMBbIMH JIJISI OOYYE€HUSI U BOCTIUTAHUS PA3IUYHBIX T'PYIIN MMOJb30BaTelIel, MPeICTaBICHHBIMU B
SIIEKTPOHHOM (II(POBOM) BUJIC U PCAUTHUIYIONIMME nuaakTudeckue Bosmoxknoctn  UKT, comepkanue
KOTOPBIX  COOTBETCTBYET  3aKOHOJATEIBCTBY 00  0Opa3oBaHHU.



PABOYASA ITPOI'PAMMA YYEBHOI'O
KYPCA «AJITEBPA». 7-9 KJITACCBI

HEJA U3YYEHHUA YUYEBHOI'O KYPCA

Anrebpa sIBISIETCS OJTHUM W3 OTIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
OHa 00ecreYnBaCT N3yUCHUE IPYyTUX JUCHHUILUINH, KaK
€CTECTBEHHOHAYYHOI'0, TaK ¥ TYMaHUTapHOTO IIUKJIOB, €¢ OCBOCHHUE
HEOOXOMMO JUISI MPOJIOJKESHHST 00pa30BaHMs U B IIOBCEIHEBHOM
J)KM3HH. PasBuTHe y 00ydarommxcsi Hay4HbIX MPEJICTABICHUN O
MIPOMCXOXKJICHUN W CYIIHOCTH anreOpandeckux alOcTpakmuid,
crioco0e OTpaKeHHMs] MaTEMaTH4YeCKOW HayKOW SIBICHUW U
MIPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MAaTEMATHISCKOTO
MOJIEIMPOBAHUs B HAYYHOM MO3HAaHUH U B IIPAKTHUKE CIIOCOOCTBYET
(bopMHUpOBaHHIO HAYYHOIO MUPOBO33PCHUSI U KAYECTB MBIIILJICHUSI,
HEOOXOJMMBIX IS aJalTalid B COBPEMEHHOM LH(PPOBOM
obmectBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
obOecrieunBacT pa3BUTHE YMEHHs HAOII0AaTh, CPABHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, Tpe6yeT KPUTUYHOCTH MBIIIJICHUS, CHOCOGHOCTI/I
apryMeHTHPOBAHHO OOOCHOBBIBATH CBOM JACHCTBUS M BBIBOJIBI,
(opmysmpoBaTs yrBepxkAeHHUs. OcBOCHHE Kypca anreOpbl
obecrieunBaeT pa3BUTHE JIOTHYSCKOTO MBIIIICHUS O0YYarOINXCs:
OHH HUCIOJB3YIOT NCAYKTUBHBIC U MHAYKTHUBHBIC PACCYXKICHUS,
0000111eHe ¥ KOHKPETHU3aIIHIo, abCTparupoBaHHUe U aHAJIOTHIO.
OO0Oyuenue anreOpe npeanogaraetT 3HauuTeIbHBIN 00bEM
CaMOCTOSITEILHON AEATEIbHOCTH 00yYalOIINXCs, TOITOMY
CaMOCTOSITEJIBHOE PEIIeHNE 3a/1a4 €CTECTBEHHBIM 00pa30oM SIBIISIETCS
peanm3amuei AesTeIbHOCTHOIO MPUHIUIIA OO0y4YeHUS.

B cTpykType nmporpammMsl yaeOHOT0 Kypca «Anrebpay» OCHOBHOMU
IIIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEP>KaTeIIbHO-METOANIECKUE
nuHUN: «Yucrma M BBIUMCICHUS»; «AJNTeOpandecKhe BBIPAKECHUS;
«YpaBHEHHUs U HepaBeHCTBa»; « DyHKumm». Kaxkmas n3 atux
COZePKATEIIbHO-METOINUYECKHUX JINHUH Pa3BUBACTCS HA MPOTSHKEHUH
TPEX JeT U3yUEHHS Kypca, eCTECTBEHHBIM 00pa30M IeperieTasch U
B3aUMOJEHUCTBYS ¢ IPYTHUMHU €ro JUHUsIMU. B xone uzyuenus kypca
00y4JaromMUMCs TPUXOTUTCS JIOTHYECKH PacCy’kK/1aTh, UCIOJIb30BaTh
TEOPETHUKO-MHOXECTBEHHBIN S3BIK. B CBSI3M ¢ 3THUM 11e71eco000pa3Ho
BKJIIOYUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3eibl MaTEMaTHYECKOTO
o0pa3oBaHUsI W CIIOCOOCTBYIOIIHUE OBJIAJICHUIO OOYYAIOTITUMHUCS
OCHOB YHHBEPCAJIbHOTO MaTEMAaTHIECKOTO sA3bIKa. Takum oopazom,
MOHO YTBEPKIaTh, YTO COJAEPKATEIbHON U CTPYKTYpPHOIL
OCOOCHHOCTBIO Kypca
«Anrebpa» SABISISTCS €ro MHTEIPUPOBAHHBIM XapakTep.



CopneprkaHue TMHUA «YHciaa U BEIYUCICHUS» CIIyKUT OCHOBOI
JUISL TajlbHEHIIero N3y4eHuss MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO
Yy 00y4aromuxcst JOru4ecKoro MbIIUICHUs, JOPMUPOBAHUIO YMEHHUS
MIOJIB30BATHCST AITOPUTMAaMHU, a TAKKE MTPUOOPETEHUIO
MIPAaKTHYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsI TOBCEHEBHOM KU3HU.
Pa3BuTne moHsATHS O YHCJIe B OCHOBHOI IIKOJIE CBSI3aHO C
pauuoHaIbHBIMHA Hu UppanuOHAIBHBIMU 4uCIIaMU,
(popMupoBaHHEM MIPEICTABICHUHA O IEHCTBUTESIILHOM YHCIIC.
3aBepIIeHHe OCBOCHUS YMCIOBOM JJUMHUU OTHECEHO K CTapluieMy
3BEeHY 00mero oopa3oBaHUs.

CopneprkaHue IByX alreopandecKux JIMHUN — «AnreOpandeckue
BBIPQXKCHUS» U «YpaBHEHHSI U HEPABEHCTBA» CIIOCOOCTBYET
(opmupoBannio y 00ydarommuxcsi MaTEeMaTHIECKOr o anmnapara,
HEO0OXOAMMOTO ISl pEIICHUS 3aa9 MaTEeMaTHKH, CMEXKHBIX
PEIMETOB U IIPAKTUKO-OPUEHTUPOBAHHBIX 3a4a4. B ocHOBHOU
LIKOJIE YUYeOHBIH MaTepHall TPyNIUPYETCsl BOKPYT pallMOHaIbHBIX
BBIpKCHUM. AnreOpa IeMOHCTPHUPYET 3HAYEHHUE MaTEeMaTHKH
KaK s3BbIKa JJIs1 MOCTPOCHUSI MaTeMaTHYECKUX MOJENICH, OTTMCaHUs
MPOLIECCOB U SIBJICHUN peaibHOro mupa. B 3agaun oOydeHust
anreOpe BXOJAT Tak)Ke JajibHelee pa3BUTHE aJIrOPUTMHUYECKOTO
MBIIIJICHUsI, HEOOXOAUMOTO, B YaCTHOCTH, JJIs OCBOCHHS Kypca
nHGOPMATHKH, U OBJIAICHUE HAaBBIKAMHU JIeYKTUBHBIX
paccyxnenuii. [IpeoOpazoBaHne CHMBOJIBHBIX (DOPM BHOCHT CBOIt
cnenuUIESCKU BKJIaJ B Pa3BUTHE BOOOpPAXEHWUS, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Coneprkanre PyHKIIHOHATBHO-TPa(UISCKON JIMHUH HAICJICHO HA
MOJIyYeHHE IIKOJIbHUKAMHU 3HaHUH 0 (PYHKIMSIX KaK BayKHEHIIeH
MaTeMaTU4eCKON MOJIENH s OMUCAHUS U UCCIIEIOBaHUs
pa3HoOOOPa3HBIX MPOIIECCOB U SIBISHUN B IPUPOJIEC U OOIIECTBE.
H3ydenne »TOro marepuaia CIocOOCTBYET Pa3BUTHIO Yy
00y4JaromMXCcsl yMEHUSI UCITOIb30BATh Pa3JINYHbIE BBIPA3UTEIbHbBIC
CpelCTBa fA3bIKa MAaTEMATUKN — CIIOBECHBIE€, CHMBOJIMYECKHE,
rpaduyueckre, BHOCHT BKJIaJ B (hOPMHUPOBAHHE NPEACTABICHHI O
poJiM MaTeMaTUKU B Pa3sBUTUM LIMBUIN3ALUU U KyJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuyeOHOMY IIaHy B 7—9 Kjaccax u3ydaeTcs y4deOHbIH
Kypc «Anrebpa», KOTOPBIH BKITIOYACT CIICAYIONINE OCHOBHBIC
paznesl CcoJIep KaHUS: «Yucna u BBIYHUCIICHUSY,
«AJNredpandecKkrue BBIPOKCHUS», «YPAaBHEHHUS M HEPaBEHCTBa»,
«DyHKIIUN.

VYueOHbIM NIaH Ha M3ydeHue anreOpbl B 7—9 Kkiaccax OTBOJUT
He MeHee 3 y4eOHBIX 4acOB B HEJEJIO B TEUCHHE Ka)KIOro roja
0o0yueHHsI, BCEro 3a Tpu roma odydeHwmss — He meHee 306 ydyeOHBIX



qacCoOB.

COJEPKAHUE YYEBHOI'O KYPCA (I1I0 'OJJAM OBYUYEHMUS)
7 KJace

Yucna u eviuucinenus
PanmoHanpHble  yncia

JpoOu 0OBIKHOBEHHBIE U ACCATHYHBIC, IEPEXO0 OT OJHOM (HOPMBI
3anucu Apobeit k npyroii. [ToHsTHE pallmOHATBLHOIO YUCIA, 3aIIUCh,
CpaBHEHHE, YHOpAAOYHBAHUE panoOHAIBHBIX 4HCEN.
Apupmernueckne AEHCTBUS ¢ pallMOHAIBHBIMEU YuciaMu. Pemenue
3aJla4d U3 peajJbHOW NMPaKTUKU Ha 4YacTH, Ha JAPOOH.
CTteneHsp ¢ HATYpaJIbHBIM OKA3aTEJIEM: ONIPEIEIICHHE,
npeobpa3oBaHUE BBIPAXKEHUN HA OCHOBE OIIPENICJICHHUS, 3aIIUCh
Oonpmmx unceln. I[IporeHTsl, 3armmuch MPOLEHTOB B BUJIE ApOOH 1
poOu B BHUJE NMPO IIEHTOB. TpH OCHOBHBIC 3a/1a4M HA MIPOILIEHTHI,
pelleHue 3a1a4d U3 peaibHOU NpakTUuKu. IIpuMeHenne npu3HakoB
JEJIMMOCTH, PA3J10KEHUE HA MHOXKUTEIN HATYpPaJIbHBIX YHUCE.
PeanpHble 3aBUCUMOCTH, B TOM YHCJIE IpsIMasi K1 oOpaTHas
MIPONOPLUHUOHAIBHOCTHU.

Anzebpauueckue eviparrcenus

IlepeMeHHBIE, YUCII0BOE 3HAUEHUE BBIPAXKEHUS C IIEPEMEHHOM.
JonycTtumble 3HadyeHHUs NepeMeHHbIX. [lpencraBieHue
3aBUCHMOCTH MEXKIYy BEJIMUMHAMH B BHUJE (opmyibl. BeranciieHus
o ¢popmysiam. [IpeoOpa3zoBanue OYKBEHHBIX BBIPAKCHU,
TOXKJIECTBEHHO pPaBHBIC BBIPAXXEHHWsI, IpaBuia MpeoOpa3oBaHUs
CYMM U IIPOM3BENICHUN, IPaBUJIa PACKPBITUSI CKOOOK M IIPUBEICHUSI
Mo100HBIX ciaraeMbiX. CBONWCTBA CTETICHU C HATYPAJIIBHBIM
nokaszareneM. OnHouwieHbl 1 MHOTOWIEHbI. CTeNeHb MHOIOYJIEHaA.
CrnoxxeHue, BBIMUTAHUE, YMHOXEHUE MHOTOWIEHOB. D@OPMYJIbI
COKpPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTU KBaJpaToB. Pa3noxeHne MHOrouJI€HOB Ha
MHOXKHUTEIIH.

Ypaenuenusn

VpaBHeHUE, KOPEeHb yPaBHEHUsI, IpaBuUiIa MPeoOpa3oBaHUSA
YpPaBHEHUS, PABHOCUJIBHOCTh YPaBHEHMUIA.

JIuneitHOe ypaBHEHUE ¢ OJHON NEPEMEHHON, YHCII0 KOPHEH
JIMHEWHOTO ypaBHEHUS, PEUICHUE JIMHEUHBIX ypPaBHEHUM.
CocraBrieHne ypaBHCHUN MO yCIOBHIO 3aa9n. PemeHne TeKCTOBBIX
3a/1a4 C MOMOIUIbIO0 YPABHEHUH.

JImueitHoe ypaBHEHHE ¢ IBYMS IIEPEMEHHBIMH U €T0 TpaduK.
Cucrema IByX JIMHEHHBIX YPAaBHEHUH ¢ IByMs IEPEMEHHBIMMU.
Pemenne cucrteM ypaBHEHWH CIIOCOOOM TIOJICTaHOBKH. [IpmMepshl



pemIeHusI TeKCTOBBIX 3a7ad C IMOMOIINBI0 CHCTEM YpPaBHECHHUH.

Koopounamut u cpagpuxu. @yuxyuu

Koopaunara Touku Ha nOpssMod. YucCaoBbIE INPOMEKYTKH.
Paccrosinne mMexnay AByMsI TOUKaMU KOOPAWHATHOW HPSIMOM.

[IpsimoyronpHas cuctema KoopauHat, ocu OX u Oy. AbGcmncca u
opAMHATa TOYKH Ha KOOPAMHATHOM 1u1ockocTH. [Ipumeps! rpadgukos,
3aJlaHHBIX Qopmynamu. UTeHHne rpadUKOB pEATbHBIX 3aBUCUMOCTEH.
TTonstne ¢yuknmu. 'paduk ¢pyskmun. CBoiicTBa (YHKITHH.
Jluneiinas dynkuwms, e¢ rpaduk. I'paduk GpyHkunmu y = |x |.
I'paduuaeckoe pemeHne THHSHHBIX yPaBHEHUN U CHCTEM JTHHEHHBIX
YpaBHEHUH.

8 ku1acc

Yucna u eviuucnenusn

KBanpatHblii kopeHb U3 yncia. [TonsTue 00 uppanuoHaiIbHOM
yucie. JlecsITuuHbIle MPUOTMKEHUSI UPPALIMOHATBHBIX YHCEI.
CaoiicTBa apu(METHUYECKUX KBaJpPaTHBIX KOpPHEH M HX
MIPUMEHEHHE K TPEOoOpa30BaHUIO YHUCIOBBIX BEIpAQKCHUH U
BbIYHMCIICHUSIM. JleicTBUTEIbHbBIE YHUCa.

Crenenb c LeJbIM HOKazartejeM U ee¢ cBoiictBa. CraHmapTHas
3aMuCh YUCIa.

Anzebpauueckue evipajrcenus

KBanpatHblil TpeXuiieH; pa3jaoKeHue KBagpaTHOro TpEXuieHa Ha
MHOXHUTEIIH.

AnreOpandeckas 1poOb. OCHOBHOE CBOWCTBO anTreOpamvdecKon
npobu. CroxeHne, BEIYUTAHUE, YMHOXKEHUE, JICJICHUE
anreOpanyeckux Apooeii. ParinoHa IbHbIC BRIPAKCHUS U UX
peoopa3zoBaHHUeE.

Ypagnenus u nepasencmea

KBanparaoe ypaBHeHHe, (hopmyia KOpHEH KBaApaTHOTO YPaBHEHHUS.
Teopema Buera. Pemenune ypaBHeHUI, CBOASAIINXCS K TUHEHHBIM U
KBagpaTHBIM. IIpoctelimme npoOHO-paimOHAIBHBIE YPAaBHEHUS.

I'paduueckas mHTEpHIpeTaus ypaBHEHUNU C JBYMsI NEPEMEHHBIMH
Y CHCTEM JINHEHHBIX YPaBHEHHH C JBYMsI IlepeMeHHbIMU. [Iprumepsl
pelIeHNsI CUCTEM HEJIMHEWHBIX YPaBHEHHH C JBYyMsI NEpEMEHHBIMH.

Pemenne TEKCTOBBIX 3a/lad ainreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA U UX cBolicTBa. HepaBeHCcTBO ¢ ogHOU
nepemMeHHoW. PaBHOCUIILHOCTH HepaBeHCTB. JIuHelHbIe
HEpaBEHCTBA C OJHOW mepeMeHHOW. CHUCTeMBbI JTUHECHHBIX
HEPABEHCTB C OJHOU NEPEMEHHOM.

Qyuxyuu

[Monsitne  gynkumu. OOmacTh  ONpeAeieHUuss W MHOXECTBO
3HaueHud QyHkuuu. CrocoObl 3aaHusl (yHKIUN.

I'paduk dynknun. UreHue cBOWCTB (YyHKIUH 1O €€ rpaduky.



ITpumepsr TpadukoB (YHKIUN, OTPaXKAIOIMHUX PEaTbHBIC MHPOIECCHI.

DYHKIMH, OTIMCHIBAIONINE TIPSMYIO U OOPATHYIO TPONOPLIUOHAIBHBIE
3aBUCUMOCTH, UX rpapuku. dynkuuny = x2, y = x3,y = X, y =
[x 1. l]‘gacbﬂquKoe pellieHue ypaBHEHUW U CUCTEM ypPaBHEHUM.

9 kJacc

Yucna u evluucienus
Jle#icTBUTENbHBIE YHCIIA

PanmnonaneHbie yncna, uppanioHajlbHbIE YHACJIA, KOHEYHBIE U
OCCKOHEUYHBIC ACCATUUHBIC NPOOH. MHOXKECTBO NCHCTBUTEIBHBIX
quycell; AeHCTBUTEIbHBIC YHCIIa KaK OCCKOHEYHBIC IECITHUYHBIC
npobu. BzauMHO OHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JEUCTBUTENBHBIX 4YHCEJ U KOOPAMHATHOMN IPSMOIL.

CpaBHEHHE ICHCTBUTEIBHBIX YHCEN, apU(PpMEeTHUUYECKUE ICeHCTBUS
C ICHCTBUTEILHBIMU YHCJIAMU.

W3mepenns, npuONMAKEHNS, OLEHKH

Pasmepbl 00bEKTOB OKPYIKAIOIIET0 MUPA, JUIUTEIFHOCTD IpOIIEC-
COB B OKpY’KaIOIIIeM MHUpE.

[TpubnmxEeHHOE 3HaYCHNE BEJIMYUHBI, TOYHOCTD TPUOJIMKEHHUSI.
Oxpyrienune uncein. [Ipuknaka u oneHKa pe3yJIbTaTOB BEIUYUCIICHHUH.

Ypasnenus u nepasencmea
VpaBHeHUs ¢ OXHOU NEPEMEHHON

JIuneitnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K
JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Penrenue ypaBHEHUN, CBOASIIUXCS K
KBaJpaTHbIM. bukBagpaTtHoe ypaBHeHue. [IpumMmepsl penreHus
YpaBHEHUHN TpeThbeH U YETBEPTOU CTENEHEN pa3yIo’)KEHUEM Ha
MHO>XHTEITH.

Pemenue ApoOHO-paIIMOHAILHBIX YPaBHEHUM.

Pemnrenune TeKCTOBBIX 3a/1a4 alreOpandecKUM METOIOM.
Cuctembl ypaBHEHMI

VYpaBHeHHE ¢ IByMs IEpEeMEHHBIMH U ero rpaduk. Pemenue
CUCTEM JIByX JIMHEUHBIX YPaBHEHUI C ABYMs NEPEMEHHBIMHU.
Pemenune cucrem AByX ypaBHEHHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a
JpyTroe — BTOPOH cTerneHu. [ padudeckass MHTEpIIpeTaysl CUCTEMBI
YPaBHEHHUI ¢ IByMs IEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3ajad anreOpanmvdecKuM CIIOCOOOM.
Hepasenctsa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

Perienne TMHENHBIX HEPABEHCTB C OJIHOM nepemeHHou. Penrenue
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OAHOU mepeMeHHoW. KBamparHbie

HepaBeHcTBa. ['paduueckas WHTEpIIpeTasl HEPABSHCTB M CHUCTEM



HEpaBCHCTB C NABYMS NEPEMEHHBIMH.

Dynkyuu

KBanparununas ¢pyHknus, e¢ rpaduk u ceoiictpa. [lapadoia, ko-
OpJIMHATHI BEPILIMHBI Mapaboyibl, OCb CUMMETPHUH MHapadoJIbl.
I'papuxku  dynkmmii: y = kx, y = kx + b, y=x/x, y = x5,
y = \/7( Y = |x | u ux cBOicTBa.

Yucnogvie nocnedosamenbHocmu
Onpenesnienne 1 crioco0bl 3aIaHUs YMCIOBBIX TIOCIIEI0BATEIBHOCTEH
ITonaTtue yuciaoBoit T0CJIEAOBATEILHOCTH. 3anaHue
MIOCIIEI0BAaTEIBHOCTH PEKYPPEHTHOH (hopMyItoit u popmyItoi N-To
qJIeHa.

Apudmernyeckas ¥ TreoMeTpHUecKas MporpeccHu

Apudpmerndeckas U reoMmeTpudeckas nporpeccun. Popmyinsr N-
ro WwieHa apuPMETHICCKOI U TEOMETPHIECKON IIPOTrpeccuii, CyMMBI
MEePBBIX N YJICHOB.

H300parkeHUE WICHOB apU(PMETHUCCKOH U T€OMETPUUCCKOM
nporpeccui ToukamMu Ha KOOPAUHATHOM INIOCKOCTHU. JIMHEHHBIN 1
SKCIIOHEHIUAIBHBIN pocT. CI0XHBIE MPOLEHTHI.

IUVIAHUPYEMBIE TPEAMETHBIE PE3YJIbTATBI OCBOEHU S
NPUMEPHOU PABOYEU ITPOI'PAMMBI KYPCA (IIO TOJAM
OBYYEHMUAA)

OcBoeHune yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O
o6111ero oOpa3oBaHust 00eCceYnBaeT JIOCTHIKEHNUE CIISIYFOIINX
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 KJace

Yucna u eviuucienus

— BomonsATe, coueTast yCcTHbIE U TMChbMEHHBIE TPUEMBI,
apudmMeTnyeckre IeHCTBUS C PAallMOHAJIBLHBIMH YHCJIAMU.

— HaxoauTp 3HaYCHUS YMCIOBBIX BHIPAKEHU; TPUMEHSITH
pa3HooOpa3HbIe CITIOCOOBI U MPUEMBI BBIYNCIICHUST 3HAYCHUH
JIPOOHBIX BBIPAXKEHHH, COAEpKAINX OOBIKHOBEHHbBIE U
JIECATHYHBIC TPOOH.

— TlepexoauThb OoT 0gHON (POPMBI 3aITMCH YHCEII K APYTOH
(mpeo6pazoBBIBATh ASCATHIHYIO APOOH B OOBIKHOBECHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO JIPOOB).

— CpaBHHBaTh M YHOPSAOYMBATH pPalMOHAJIBHBIC YHCIIA.

—  OkpyrisiTb 4wmcia.

— BBIONHATE NPUKUIAKY U OLICHKY PEe3yJbTaTa BEIYUCICHUH,
OIICHKY 3HAYCHHUI YMCJIOBBIX BbIPAKEHUH.



BeImonHATE ASHCTBUS CO CTENEHSIMH C HATyPaJbHBIMHU
MOKa3aTeIsIMU.

IIpuMeHATs NPU3HAKU JEIUMOCTH, Pa3JIOKEHUE Ha
MHO>KHUTEIIN HaTypadbHBIX YHCEI.

PemraTte npakTUKO-OpHEHTUPOBAHHBIE 3a/1a4UH, CBSI3aHHBIC C
OTHOIICHUEM BEJIMYUH, TPOMNOPIHOHAIBHOCTHIO BEJIUYHH,
MIPOLIEHTAMH; UHTEPIPETUPOBATL PE3yIbTATHl PEIICHUS 3adad
C Y4€TOM OTPaHWYCHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTrpuBaeMbIX OOBEKTOB.

Anzebpauueckue 6vIpajrcenus

Hcnonb30BaTh anreOpanyeckylo TEPMHHOJIOTHIO H
CHMBOIJIUKY, IPUMEHSITH €€ B IPOLIECCEe OCBOCHUS YueOHOro
MaTepHaa.

HaxonuTts 3HaueHUs1 OyKBEHHBIX BBIPAYKCHUI MPU 3aJaHHBIX
3HAYCHUAX IEPCMECHHBIX.

BrinonHATe IpeoOpa3oBaHUs LEIOr0 BBIPAKCHHS B
MHOT'OYJICH TMPHUBCACHUCM HOZ[OGHI)IX cjiaraCMabIX,
pacKpBITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJJHOWICHA HA MHOTOWICH U
MHOT'OYJICHa Ha MHOTOYICH, IPUMEHSITh (hOPMYJIBI KBaJpaTa
CYMMBI M KBaJIpaTa pa3HOCTH.

OCyLIEeCTBIATh Pa3I0KSHHE MHOTOWICHOB HA MHOYXHTEIH C
ITOMOIIbIO BBIHECEHUS 32 CKOOKH OOIIIEr0 MHOXKHUTEIS,
IPYHIIMPOBKH CllaraeMbIX, NMPUMEHEHUs HOopMyIT
COKPAIICHHOTO yMHOXCHHUS.

[IpuMeHsTh TpeoOpa3oBaHNs MHOTOYICHOB JIJIsI PELICHUS
Pa3iIMYHbIX 3aaa4 U3 MaTEMAaTUKU, CMEXKHBIX IMMTPEAMETOB, U3
peallbHOI NPaKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaAIbHBIMHU
MOKa3aTesIMU U1 MpeoOpa30oBaHUsT BBIPAXKECHUI.

Ypaenenuﬂ u Hepaeencmea

Pemates nuHeliHble ypaBHEHHUSI ¢ OJHON NEPEMEHHOH,
NPUMEHSISI IpaBUJia Mepexoaa OT UCXOIHOI0 YPAaBHEHUS K
paBHOCHUIIBHOMY emy. I[IpoBepsATh, SBISIETCA U YHCIO
KOPHEM YPAaBHEHHSI.

ITpumensTh rpaduyecKkrue METO bl IIPH PEIISHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[MoabupaTe mpuUMepHI ap YHUCE, IBIISIONINXCS PEIICHUEM
JIMEHHOTO ypaBHCHUS C NIBYMS TEPEMCHHBIMH.

CTpouTh B KOOPJAMHATHON MIOCKOCTH TpaduK JTUHESHHOTO
YPaBHEHHMSI C IBYMSI IIEPEMEHHBIMU; MOJIB3YSICh I'paduKomMm,
MIPUBOJUTH IPUMEPHI PELICHUS] yPaBHEHUS.

Pemate cuctemMbl [ABYX JIMHEHWHBIX YpaBHEHUH C JAByMs



IIEPEMEHHBIMH, B TOM 4HCIIE TpadUIECKH.

CoOCTaBIISITh U pEeIIaTh JUHEHHOE ypaBHEHNUE HIIM CUCTEMY
JIMHEWHBIX YpPaBHEHUU IO YCJIOBHUIO 3aJayH,
HHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4yu
MOJIy4YEeHHBIN pe3yJbTaT.

Koopounamut u cpagpurxu. @yuxyuu

H300paxaTs Ha KOOPAWHATHON MPSIMOIT TOYKH,
COOTBETCTBYIOIINE 3a/IaHHBIM KOOPJIWHATAM, JIyIH, OTPE3KH,
WHTEPBAJIbI; 3aIMUCHIBATH YHCIIOBBIC TPOMEKYTKH HA
anrebpandecKkoM SI3BIKE.

OTMmedaTs B KOOPIAWHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTD I'paduku JIMHEHHbIX QyHKIUNA. CTPOUTH
rpa¢uk GyHKIUH Y = | X |.

OnHchIBaTh C MOMOIIBIO (DYHKIIUHA M3BECTHBIC 3aBUCUMOCTH
MEX/y BEJIMYMHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHUE; IICHA,

KOJIMYCCTBO, CTOUMOCTb,; MMPOU3BOAUTECIILHOCTL, BpEMs,
00BEM PabdoThHI.

Haxonuth 3HaueHne (QyHKIMU 10 3HAYCHUIO €¢ apryMeHTa.
[Tornmats rpadudecKknii Criocod MpeaCcTaBICHNS U aHAIN3a
nHbOpMaIMK; U3BJIEKaTh U UHTEPIPETUPOBATH WHGOPMAIIHIO
13 rpadUKOB pPealTbHBIX IPOILIECCOB M 3aBHCHUMOCTEH.

8 ki1ace

Yucna u evluucienusn

Hcrnonp30BaTh HaYaJIbHBIC MMPEACTABICHUS] O MHOYKECTBE
JICCTBUTEIBLHBIX YHCEII JUISI CPABHEHUSI, OKPYTJICHUS U
BBIYMCIICHUI; HM300pakaTh NEHCTBUTEIBbHBIC YHCIIA TOYKAMH
Ha KOOPJAMHATHOU NPSIMOM.

[IpumeHsTh NOHsITHE apU(PMETHIESCKOTI0 KBaJPAaTHOI'O KOPHSI;
HaXOJIUTh KBAJIpaTHbIE KOPHH, UCIIONB3YS IPH
HEOOXOMMOCTH KaJIBKYJISITOP; BBITIOJIHATH TPE0OpPa30BaHUS
BBIP@KEHHU, COJIEPIKAIINX KBaJApaTHbIE KOPHH, UCIIOJIb3Y s
CBOMCTBA KOpHEH.

Hcnonb30BaTh 3aucy OOIBIINX U MaJIbIX YHCEN C TTOMOIIBIO
JIECATUYHBIX ApoOei m creneHeil umcia 10.

Anzebpauueckue eviparcenus

IIpuMeHSITh IOHSITHE CTEIICHH C IICJIbIM MOKa3aTeJIeM,
BBITIOJIHATH TPEOOpa30BaHUs BEIPAXKCHHUH, CONCPIKAIIINX
CTETICHH C LEJIbIM [TOKa3aTeIeM.

BBINOMHATH TOXKAECTBEHHbBIC MPe0Opa30BaHUsI pAIIMOHATIbHBIX
BBIPAKCHUI Ha OCHOBE IPAaBWJI JCHUCTBHI HAJl MHOTOWICHAMH
" alreOpandecKuMHu IpoOsMu.

PackiaapiBaTh KBaJIPATHBIM TPEXUICH HAa MHOMXKHTEIIH.
IIpumeHsTh npeoOpa3OBaHUs BBIPAXKCHUN JIsT  PCLICHUS



Pa3IMYHBIX 337129 U3 MAaTEMAaTHUKH, CMEXKHBIX IIPEAMETOB, U3
peaibHOM NPaKTUKU.

YPaKHEHM}l U Hepaeencmea

PemaTts nuHeNHbIE, KBagpaTHbIE YpaBHEHUS U
paloOHaNIbHbIE YPaBHEHUS, CBOAAIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHHUI C IBYMsI IE€PEMEHHBIMU.

IIpoBoauTe mpocTeiline HUCCIeA0BaHUsl yPaBHEHUU U
CHUCTEM ypPaBHEHUM, B TOM YHCJIE C IPUMEHEHUEM
rpacduyeckux npeacTaBieHuil (ycTaHaBINBaTh, UMEET JIN
YpaBHEHHUE HJIH CUCTEMa yPaBHCHUU PEIICHUs, SCIU HMEET,
TO CKOJIBKO, U Tp.).

IlepexoauTh OT CIIOBECHOM (hOPMYITHPOBKH 3a71aUH K €¢
anredpandecKod MOJEIU C MOMOIIBIO COCTABICHUS
YpaBHECHHUS WM CHCTEMBI ypaBHCHUH, HHTEPIIPETHPOBATH B
COOTBCTCTBHUHU C KOHTCKCTOM 3aJa4u HOJIy‘-IGHHbIﬁ pe3yJIbTaT.
ITpuMeHITh CBOMCTBA YUCIOBBIX HEPABEHCTB 111 CPABHEHUS,
OLICHKU; peIlaTh JIMHCHHBIC HEpaBCHCTBA C OJHOM
IMEPEMEHHOMN U UX CUCTEMBI; 1aBaTh rPpauueCKyIO
WJUTFOCTPALIMIO MHOXXECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBCHCTB.

Dynxyuu

IToHUMAaTh U KMCIOJIL30BaTh (PYHKIMOHAJIbHBIE IOHITHSA H
SI3BIK (TEPMHHBI, CHMBOJINYECKHE 0003HAYCHHS); OIPEIEIISITh
3HaYeHHEe (DYHKIIMU 10 3HAYCHHUIO apryMeHTa; OIPEIeIIsITh
cBOMCTBa (PYyHKIIMH 110 €€ rpaduky.

Crpouts rpadukn djaeMeHTapHbIX (yHKIMA Buma Y =K/X, y = X,
y=x3,y =X/ ¥ = |X|; ONHCHIBATH CBOWCTBA YHCIOBOI (hyHKIIUH
no e¢ rpaduKy.

9 xiacc

Yucna u eviuucnenusn

CpaBHHBATh M YIOPSAOYMBATH PAIlMOHAIBHBIC
UppalroOHalbHbIE YHCIIA.

BrimmonHATE apudMeTHIECKHE ASHCTBUS C PalliOHAIbHBIMH
4HCJIaMU, COYeTasl YCTHbIE M NMHCbMEHHbIE HPUEMBI,
BBIIIOJIHSITh BBIUMCIIEHNUSI C UPPALMOHAJIBHBIMUA YHCJIAMU.
HaxonuTe 3HaueHUsI CTENEHEHN C LEJIBIMU I0KA3aTESIMU U
KOpHEH; BBIUMCIISTh 3HAYCHHUSI YUCIOBBIX BBIPAKEHUM.
OKpyTaaTh NEUCTBUTEIILHBIEC YUCIIA, BBITIOJHITD TPUKUIKY
pe3ysibTaTa BBIUYMUCIEHHUH, OLIEHKY YHCIOBBIX BBIPAYKEHUM.

YPaGHEHMﬂ U Hepaeencmea

Pemats JiMHEWHBIE M KBaJpaTHbIC YpPaBHCHUsSI, YpPaBHEHHSI,
CBOZAIIMECS K HHUM, IPOCTEHIINE APOOHO-pAllMOHAIBHBIC



YpaBHEHHUS.

Pemath cuctemsl 1BYyX JMHENUHBIX YPaBHEHUI C ABYMsI
IIEPEMEHHBIMHU M CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJTHO
YpaBHEHHUE HE SBIISICTCS IMHECHHBIM.

Pemate TekcTOBBIC 3amaun anreOpamdecKuM CIocoOoM ¢
ITIOMOIIIBIO COCTABJICHUSI YPaBHEHUS WM CHCTEMBI JIBYX
YPaBHEHHMI C ABYMSI IIEPEMEHHBIMHU.

IIpoBoauTe mpocTellIne uccieqOBaHNUsl YPAaBHEHUN U CUCTEM
YpaBHCHUI, B TOM YHCJIC C IPUMCHCHHUEM rpaMueCKux
npesicTaBlIeHUuN (yCTaHaBIMBATh, UMEET JIU YpaBHEHUE UITH
cucTeMa YpaBHEHUN pELIEHUs, €CIU UMEET, TO CKOJIbKO, U
ap.).

Pemate cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTIOYAIOIIME KBAIPATHOE HEPABCHCTBO; H300pakaTh pPEIIcHNE
CUCTEMBbl HEPABEHCTB Ha YUCJIOBOM MPSAMOM, 3allMChIBaTh
pEeLIeHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBEeHCTBA IIPU PELIEHUU pa3IWYHBIX 3aaad.

Dyukyuu X

PaCHO?:HaBaT\E/;_(i)yHKL[I/II/I MU3YYCHHBIX BUIOOB. IToka3wIBaTh
CXEMAaTHUYCCKH PACIIOJIOKCHHUC HA KOOpZ[HHaTHOﬁ IINIOCKOCTHU

rpadukoB pynkruit Buga: y = kx, y = kx + b, y = XK, y = ax?
+ bx +c, y= X3, Y =X,Y=1x|B3aBUCUMOCTHU OT 3HAUYEHUN
KOA(p(UIIHEHTOB; OIHCHIBATh CBOMCTBAa (DYHKIIHIA.

Crtpouth M HM300pakaTh CXEMaTHYECKH rpaduKu
KBaJ[paTUYHBIX (DYHKIIMI, ONTMCHIBATH CBOMCTBA KBaAPAaTHUYHBIX
(pyHKIOMIT o UX rpaduKam.

Pacno3naBaTh KBagpaTU4IHyI0 GYHKIUIO 11O popMyIIe,
MPUBOJIUTH MPUMEPbI KBAAPATUIHBIX (YHKIHUNA U3 peajbHOMN
JKU3HH, PU3UKH, TEOMETPHUU.

Apugpmemuueckan u zeomempuueckas npozpeccuu
Pacrio3HaBath apuPMETHUESCKYyI0 U TEOMETPUUYECKYIO
MPOrPECCHH IIPU Pa3HBIX CIIOCO0ax 3aJlaHMsl.
BEITIOHATE BRIYUCIICHUSI C UCITOJIB30BaHUEM (opMyIl N-ro diieHa
apu(METHYSCKON U Te€OMETPUUYCCKON IMPOTPECCHI, CYMMBI
MEePBbIX N YJICHOB.
H300paxath WIeHbI OCIEA0BATEIILHOCTH TOYKAMH Ha
KOOPIWHATHOM IIOCKOCTH.
Perath 331244, CBSI3aHHbBIC c YHUCTIOBBIMU
MMOCJIC/IOBATCIILHOCTSIMU, B TOM YHCIIC 3aJa4d U3 PealbHOU
JKU3HH (C UCTIOJIb30BAaHUEM KAIBKYJISITOPA, TUPPOBBIX
TEXHOJIOTHH).






TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)

7 kaacc (ne menee 102 4)

palHOHaIbHBIX YHCEN.
Crenenp C HaTypalbHBIM
IOKa3aTeJIeM.

Penrenue ocHOBHBIX 3a1a4
Ha IpoOU, TPOILIEHTHI U3
peallbHOM IIPaKTUKH.
ITpusHaku 1eIUMOCTH,
pas3IoKeHUs Ha
MHOXXUTEJIN HaTypaJlbHbIX
4HCe.

PeanbHble 3aBUCUMOCTH.
IIpsimast m ob6paTHas
HPONOPLUUOHAIBHOCTH

YaCTHOCTH B OECKOHEYHYIO ECSITUYHYIO
ZIpOOB.

IlpumMeHATH pa3HOOOpPAa3HbIe CIOCOOLI U
NMPUEMBbI BLIYUCJIEHUS 3HAYEHUI IPOOHBIX
BbIpaKeHMIi, coJiepKaIX OOBIKHOBEHHBIC
U AECSITUYHBIE NPOOH: 3aMEHSITh MPHU
HEOOXOMMOCTH JIECSITUYHYIO IPOOh
OOBIKHOBEHHOU U OOBIKHOBEHHY IO
JIECATUYHOM, IPUBOJUTH BHIPAKCHUE K
(opme, nanbomnee y1o0HOH 1151
BBIYHCIICHHI, IPeOoOPa30BhIBATH APOOHBIC
BBIPAYKCHUS HA YMHOXKCHHE U JICJICHUC
JIECATUYHBIX APOOCH K JCHUCTBUSM C
LEIBIMH YUCIIAMH.

IIpuBOAUTH YHCIOBbIe U OYyKBEHHbIE
NpUMepbI CTEIICHH  C HaTypaTbHBIM

Ha3zBanue JJIeKTPOHHBIE
pasjaeJia OcHOBHOE cofiepaxkaHue OcHOBHBIC BH/BI 1eATCIbHOCTH (uudposbie
(TeMbI)(4HCII0 o0y4arommxcs o0pa3oBaTe/ibHbI
4acoB) e pecypchl)
Hucia u IToHsATHE pallMOHAIEHOIO Cucremarusuposarb M 000ramarh 3HAHUSN
BBIIMCJICHUS. | ypcma. ApudMeTHICCKHE 00 OOBIKHOBEHHBIX U ASCSITHYHBIX IPOOSX.
PaumonaabHbl|  fejicTBHs ¢ | CpaBHHUBaTh W YHNOPS/A0YHMBATH ApoodH,
€ yucjaa panyoOHaJIbHBIMM 4YHCJIaMU. npeoOpa3oBbIBas pu HEOOXOIMMOCTH
(25 u) CpaBHeHue, JIECSITHYHBIE  JApOOM B OOBIKHOBEHHBIC,

YIIOPSIIOYMBAHNE OOBIKHOBEHHBIC B JIECSITUYHBIE, B




roKasaTeseM, OOBSICHSIS 3HAYCHUS
OCHOBAaHUsI CTEIICHHU U ITOKa3aTels CTEICHH,
HaxOIWTh 3Ha4YeHWs cTemeHeidl Buma a" (a
— nmro0oe parnoHaAIBHOE YUCITO0, N —
HATypaJIbHOE YHCJIO).

IMoHuMAaThL CMBICT 3allICH OOJIBIITNUX YHCEII
C IMOMOIIBIO JECATHYHBIX ApoOeil u
creneHel yncna 10, npUMeHATH UX B
peanbHBIX CUTyalHsIX.

[TpuMeHATh NPU3HAKK AETUMOCTH, Pa3IOKECHUS
Ha MHOXKHTEIH HaTypaJlbHbBIX YUCE.

Pemate 3a1a4n Ha 9acTH, MPOLEHTHI, IPOTIOPLIUH,
Ha HaxoxXJeHHe Apo0u (IIPOIEHTa) OT BEIUIHHEI
1 BEIIMYHHBI 110 e¢ Ipodu (TIPOIeHTy), Ipodu
(mporieHTa), KOTOPBI COCTABISAET OJTHA BETHYMHA
ot npyroii. [IpuBoauTs, pa3dupars, OlIEHNBATH
pa3IUYHbIe PEIICHHS, 3aUCH PeIICHUN
TEKCTOBBIX 3a/ad.

Pacrio3naBaTh U OOBSICHATH, OIIUPASICh Ha
OIIpEAEIeHNs, TIPSIMO IIPOTIOPIIMOHANIBHBIE U
00paTHO MPONOPIHOHAIBHBIE 3aBUCHIMOCTH
MEXIy BETMYMHAMU; IPUBOIUTE IIPUMEPHI ATUX
3aBHCHUMOCTEH U3 PeaTbHOTO MUPA, U3 IPYTHUX
y4eOHBIX IPEIMETOB.

Pemate mpakTHKO-OPHEHTHPOBAHHBIC 3a]]a9 HA
JpoOH, IIPOLIEHTHI, NPAMYIO 1 00paTHYIO
MIPONOPIMOHATIBHOCTH, IIPOITOPITHH




Aujredpau
yecKkne
BbIpaKeH
us (27 )

BykBeHHbIC BBIPAYKCHUSI.
IlepemeHnHBIE.

Jomyctumelie 3HAYCHUS
nepeMeHHbIX. DOPMYIIHI.
ITpeoOpazoBanue
OYKBEHHBIX BBIpa)KCHUH,
packpsbiTue CKOOOK u
OpUBEICHUE O TO0HBIX
cllaraéMbIX.

CaoiicTBa CTEICHU c
HaTypaJIbHbIM

TOKa3aTeJIeM.

MHOro4JIeHEI. CroxeHnue,
BBIUHUTAHHE, YMHOKEHHE
MHOTOYJICHOB. DopMyiib

COKPAIIEHHOTO YMHOKECHHS.
PasnoxeHne MHOTOYJICHOB Ha
MHOXHUTCIIN

OBiaagerb anrebpanyecKoit
TEPMUHOJIOTUEN u CUMBOJIUKO,
NMPUMEHSITh €¢ B IIPOIIeCCEe OCBOCHMUS
y4eOHOro marepuasnia.

HaxoauTh 3HaYeHUSI OyKBEHHBIX
BBIpQKEHHUH MPU 3aJaHHBIX 3HAYCHUSIX
OYKB; BBIIOJIHSTH BEIYUCIICHUS T10
popmymam.

BbINOJHATH TpeoOpa3oBaHUs EIOTO
BBIPKEHUSI B MHOTOUJICH ITPUBEICHUEM
IMOJIOOHBIX CIIAra€MbIX, PACKPBITHEM
CKOOOK.

BrimonsasaTe YMHOKCHHUE OJJHOYJICHA Ha
MHOI'O4JICH U MHOI'O4JICHa HAa MHOT'OYJICH,
NPUMEHSTH (POPMYJIbI KBaJpaTa CyMMBI U
KBaJIpara pa3HOCTH.

OcCylIecTBISATh Pa3lIoKEHHE MHOTOYJICHOB Ha
MHOXWTENH IIyTEM BBIHECEHHS 3a CKOOKH 00I1Iero
MHOXXUTENSI, NMPUMEHEHHsT (OPMYJBl Pa3HOCTH
KBapaToB, (OPMYJI COKPAIICHHOTO YMHOKCHHSI.
[TpumensaTs mpeoOpa3zoBaHHe MHOTOWICHOB JUIS
pelIeHus] pa3NuyYHBIX 3a]ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 peabHOW IPaKTHUKH.
3HaKOMUTHCS C UCTOPHEH Pa3BUTHS MAaTEMaTHKU




YpaBuenust | YpasHeHue, npaBuiia Pemars nuHeiiHOE ypaBHEHUE C OOHOMI
u npeoopa3oBaHus IIEPEMEHHON, IPUMEHS IPaBMJIa IIEpEeXoaa
HEPABEHCTB | ypapHeHUsI, OT UCXOJHOTO YPaBHEHHUS K PABHOCUIBHOMY
a(20 ) PaBHOCHILHOCTD emy 6osee mpocTtoro Buja. [iposepaTs,
YpPaBHEHU. Jlunelinoe SIBJIACTCS JIM KOHKPETHOC YHCJIO KOPHEM
ypaBHEHUE c OJTHOM YpaBHECHUS.
TIepeMEHHOH, peurenne | Iloadupars npumeps! map ducen,
JIMHEMHBIX ypaBHEHHIA. SIBIISTIOIINXCST PEIICHUEM JIMHEHHOT O
Pemienue 3a7a4 ¢ TOMOIIBIO YpaBHCHUA C IBYMs IIEPEMECHHBIMU.
ypaBHEHUA. CTpouTh B KOOPJAMHATHON MIOCKOCTH
JIuneninoe YpaBHCHHE C Fpa(i)I/IK JUHEHWHOT 0 YpaBHCHHUA C OBYMs
IBYMs IEPEMEHHBIMU U €TI0 NCPEMCHHBIMU, T10JIB3YSCh Fpa¢)HKOM,
rpa(bHK. Cucrema JBYX NPUBOAUTH NPUMEPDLI PCIIICHUA
JIMHEWHBIX YpaBHEHUH C YpaBHCHUA.
JIBYMsi HIepeMEeHHBIMH. HaxoauTh peuieHue CUCTEMBI IBYX
Pemrenue CHUCTEM JIMHEWHBIX YpPaBHEHUU C ABYyMsI
ypaBHEHUH crocoOom NEPpEMCHHBIMU.
MOJICTAHOBKH H CITIOCOOOM CocTaBjsATh U peliaTh YPaBHEHUE WU
CIIOKCHUS CUCTEMY YPABHEHUM 110 yCIIOBUIO 3aJ1a4H,
WHTEPOPETUPOBATE B  COOTBETCTBHU  C
KOHTEKCTOM 3a7a49u MTOJTyYCHHBIN
pe3yabTar
Koopamnate| Koopaunara Touku Ha HN300paxkaTh Ha KOOPAWHATHON MPSIMOM
rpaguxu. PSIMOH. YucioBble TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
@yuxuuu (24 npomexyTku. PaccTtosiHue KoopauHaTaM, JIy4Hr, OTPE3KH, UHTCPBAJIbI;
1) MEXy ABYMSI TOUKaMH 3aIUCHIBATh UX Ha aJreOpandecKoM s3bIKe.

KOOPAMHATHOMN OPSIMOH.

[psimoyromnbHast cucrema
KOOpAMHAT HAa  IUIOCKOCTH.
[Ipumeps! rpaduKoB, 3alaHHBIX

OtMeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH O
3a/JaHHBIM KOOPAMHATAM; CTPOUTH TPapUKH
HECJIOKHBIX 3aBUCHMOCTEH, 3alaHHbIX
(opmynamMH, B TOM YHCIIE C TOMOLIBIO IU(PPOBBIX




¢dopmymnamu. Utenune rpadpukoB
peanbHbBIX 3aBUCUMOCTEN.

[Monstre Gynkunu. I'padux
¢yHnkimu. CBoicTBa QYHKIHH.
Jluneitnas (GYHKITHAL
[octpoenwne rpaduka THHEHHON
¢yukimu. ['paduk Gyrkunm y =
IxI

J1abopaTopHil.

[pumeHsITh, n3y4aThb MIPENMYIIIECTBa,
HHTEPIPETHPOBATE TpapUIecKuii CrIocod
NPEeNICTaBICHUS ¥ aHAJIN3a PAa3HOOOpa3HOit
KI3HCHHOW MHPOPMAIIIH.

OcBanBath OHATHE (QYHKIINH, OBIAICBATH
(YHKIMOHATBHOM TEPMUHOJIOTHEH.

PacnoznaBaTh nuHelHY0 QyHKIHIO ¥ = kX + b,
OITUCHIBAThH €€ CBOWCTBA B 3aBUCUMOCTH OT
3HaYeHHH K03 dureHTos k u b.

Crpouts rpaduku TMHEHHON GYHKIIUH, (YHKIIUA
y =1IxL

Hcnonp3oBaTh mH(POBEIE PeCypCHI A
MTOCTPOCHUS TPAPUKOB HYHKIMHA U H3YICHHUS HX
cBOMCTB. [IpUBOANTE IPUMEPHI TMHEWHBIX
3aBUCHUMOCTEH B  pEalbHBIX Tpoleccax |
SIBJIEHUAX

IloBTOpEHUE N
0000111eHnE(6

1)

IToBTOpEHNE OCHOBHBIX
MOHSITHUM U METOHOB Kypca 7
KJIacca, 0000I1eHe 3HaHUI

Bbi0upaTh, HPUMEHATH OLIEHUBATH CIIOCOOBI
CpaBHEHUS YHCell, BBIYHCIICHUM,
npeoOpa3oBaHU BBIPAKEHUH, PEIICHUS
ypaBHEHUH.

OcymecTBIsITh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JNEUCTBUII U CAMONIPOBEPKY
pe3yibTaTa BEIYUCICHUHN, MPeoOpa3oBaHUi,
MOCTPOECHUN.

Pemate 3aga4un u3 peanbHON KU3HH, IPUMEHSTH
MaTeMAaTUYECKUE 3HAHU AN pelleHHs 3a1ad U3
JpYTUX TIPEIMETOB.




Pemate TEKCTOBBIE 3aJ1a4H,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4u

CpaBHUBATb,

8 ximacc (e menee 102 1)

UppalMOHAJIbHBIX YHCEJ.
JleicTBUTEIIbLHBIE YHCIIA.
CpaBHeHUE
NEWCTBUTEIIbLHBIX YHCE.
Apnbpmernaeckuit
KBanpatHblli KOpEHB.
VpaBuenune Buga X2 = a.
CrolicTBa apu(MeTHIecKux
KBaJIpaTHBIX KOpPHEH.
ITpeoOpazoBanue
YHCJIOBBIX BBIPAXXEHUU,

pU HEOOXOAUMOCTH KAJbKYJISATOP.
OHeHHBaTb KBaJApaTHbIC KOPHU NCJIbIMU
qucjiaMu U J€CATUYHBIMU I[pO6$IMI/I.
CpaBHUBATH " YyHopsiio4YuBaThH
paI_II/IOHaJ'II)HBIe n I/IppaHI/IOHaJ'[BHI)Ie qucia,
3alIMCaHHbIC C TOMOIIBIO KBAAPATHBIX
KOpHE.

HccaenoBarb ypaBHEHUE X% = a, HaXOJIUTh
TOYHBIE U IPUOJIM>KCHHBIE KOPHU TIpH & >
0.
HccaenoBarhb

cBoOlicTBa KBaJApaTHbIX

Ha3Banue JIeKTPOHHBIE
pa3gena OcHoBHOE coaeps;kaHue OcHOBHBIC BU/BI 1eATEIbHOCTH (undpoBbie
(TeMbl) o0yuarommxcst o0pa3oBaTe/bHbI
Kypca (4uci1o e pecypcsl)
4aCcoB)
Yncia n KBanpaTtHslit KOpeHb U3 DopmyJIMPOBATH ompeaeaeHne
BBIYMHC/IEHUSA. | yycia. [lorsaTHe 00 KBaJIpaTHOTO KOPHs U3 4YuCIIa,
Keaaparunie UppannonanbHOM YUCIE. apu(pMETHIEeCKOro KBaJIpaTHOTO KOPHSI.
kopHu (15 4) | Jlecaruunsie IpUMEHATH OTEPALIUIO U3BICUECHHUSI

MIPUOIIMKSHUS KBaJIPaTHOI'O KOPHS U3 YKUCJIA, HCII0Jb3YS




comep KalInx KBaJIpaTHBIC
KOpHHU

KOpPHEH, MPOBOJS YUUCIOBBIE AIKCIIEPUMEHTHI
c HCTIOJIE30BAHUEM KaJIbKYJISITOpa
(kxomTmIBIOTEDA).

Jloka3bIBaTh CBOMCTBAa apu(PMETHICCKUX
KBaJIPAaTHBIX KOPHEH; TPUMEHSATH UX ISt
mpeoOpa3oBaHUs BRIPAKCHUN.

BbInoJIHATE Npeodpa3oBaHUs BbIPAKEHUH,

coJIepIKaIIIX KBaJIpaTHbIC KOPHH.
Brrpaxarts TIepeMeHHEBIC u3
FEOMETPHUYCCKUX U (PU3HUYCCKUX (HopmyI.
Boruucasatbe 3HAYEHUSA BbIPaXEHUI,
coJIepIKaIIIX KBaJIpaTHBIC KOpPHH,
HCTIONB3YS npu HEOOXOIMMOCTH
KaJIbKYJISITOP.

Hcnoap30BaTh B XOJIe PEIICHUS 3a0a4
SJIEMEHTapHBIC peICTaBICHUS,
CBsI3aHHBIE C MPUOITHKCHHBIMH

3HAYCHUSIMU BEIIUYMH.
3HAKOMMTBLCS ¢ MCTOPUEH Pa3BUTUS
MaTeMaTHKH

Yucaa n
BBIYHCJICHUS
.Crenens ¢
HeJTBIM
nokasareJie
M (7 4)

CreleHs ¢ ICJIBIM ITOKa3aTCJICM.

CrangapTHas 3aIKch YUCia.
Pazmepsr 00beKTOB
OKpYyKaromiero Mupa (ot
AJIEMEHTAPHBIX YaCTHII JIO
KOCMHYECKHX 00BEKTOB),
JUTATENIEHOCTH TPOIIECCOB B
okpyxaroriem mupe. CBoricTBa
CTEICHH C LIEJIBIM ITOKA3aTeNeM

DopMy.IHPOBATH ONpe/IeIeHHe CTSIICHH C
LIEJTBIM ITOKa3aTeIICM.

IpeacTaBiaAaTh 3anMHUCh OOJIBIITUX U MAaJIBIX
YHCEJI B CTAHAAPTHOM BH/IC.

CpaBHHUBATh YHNCJIAa U BEJIUYUHBI,
3aITMCaHHbBIC C MCITOJb30BAHUEM CTCIICHU

10.

Hcnoanb30BaTh 3amHuCh YHCEI B
CTaHJIAaPTHOM BUJC ISl BRIPAXKCHUS pa3MEpPOB
O0BEKTOB, [UTUTSIBHOCTH IIPOLIECCOB B




OKpY KAIOILIEM MHpE.

DopMyJIHPOBaATh, 3AIIMCLIBATH B
CHUMBOJIMYECKO#l (popMe U MILUTIOCTPUPOBATH
NpUMepaMHu CBOMCTBA CTENIEHU C LEJIbIM
TTOKa3aTeiIeM.

IIpuMeHATH CBOMCTBA CTEIIEHU s
mpeoOpa30BaHUS BhIPAKCHUN, COACPIKAIIINX
CTEIICHHU C IIEIBIM ITOKa3aTeJICM.
BbInoJHATH JelCTBUSA C YHCIIaMU,
3alMCaHHbIMU B CTAHAAPTHOM BHJIE
(yMHOXXEHUE, JIeJIeHHUE, BO3BEJICHHUE B
CTCIICHB)

Auredpauye
cKHe
BbIPaKeHUsl
KBagpatHbi
i Tpex4ieH
(5 )

KBanpaTHbIil TpEXUIIeH.
Pasznoxxenue kBagpaTHOTO
TpeX4jeHa Ha MHOXKUTEIU

PacniozHaBaTh KBaJpaTHBIN TPEXUJICH,
YCTaHaBJIMBATh BO3MOXXHOCTH €TI0
pa3ioKeHUsT HA MHOXKHUTEIIH.
PackaaabiBaTh HA MHOMKHTEIN
KBaJpaTHBIN TPEXWICH C HEOTPHUIIATEIIbHBIM
JUCKPUMHUHAHTOM

Auredpau
YyecKHe
BBbIPaKeH
usl.
AJiredpau
yeckasi
Apoon

(15 u)

Anredpanyeckas JIpOOB.
Jlonyctumsle 3HAYCHUS
NEPEMECHHBIX, BXOAAIIUX B

anrebpandeckue

BBIPAKCHHUS. OcHOBHOE
CBOMCTBO  anreOpandecKon
Jpo6u. CoxpareHue
Jpobeii.

CroxxeHue, BBIUMTAHHE,
YMHO)KCHHE U JIeJieHue
anreOpandecKux npobeit.

3anuceIBaTh ajireOpanyeckyue BbIPAYKEHHUSI.
Haxoaurthb

00J1aCcTh ONpeaeNICHUs PallHOHAIIFHOTO
BBIpAXCHUSI. BBINMOJHATH YHCIOBBIC
ITOJICTAHOBKH M BBIYMCJASATH 3HAaUCHNUE
poOH, B TOM YHCJIE C ITOMOIIBIO
KabKyJIsITOpA.

®DopMyJIUPOBATHE OCHOBHOE CBOHCTBO
anreOpanydecKol 1poor U MPUMEHSITh €T0
JU1s1 peoOpa3oBaHus 1pooeii.

BbINOJHSATH 1elCTBUS C aTeOpandecKUMHA




[IpeobpazoBanue
BBIDKCHHM,  COJCPIKAIIUX
anredpandeckue apoou

npobsmvu. [IpuMenaTs npeobpa3oBaHus
BBIPKEHUM JUTSI pelIeHUs 3a/1a4.
Boipa:kaTh nepemMeHnHsble U3 Gopmysn
(bu3nuecknx, reoMeTpUIECKUX,
OIHCHIBAIOIINX OBITOBBIC CUTYAIN)

YpaBHeHust
"
HEPaBEHCTB
a.
KBagpathbi
€ ypaBHeHHUs
(15 9)

KBanpatHoe ypaBHeHHE.

Henonnoe KBaJpaTHOE
YpaBHEHUE. Dopmyia
KOpHEH KBaJpaTHOI'O
YPAaBHEHUSI. Teopema
Buera.

Pemenne YpaBHEHUH,

CBOJAIIMXCS K KBaJIPATHBIM.
[Ipocreiine JIpoOHO-
panMoOHaIbHBIE YPAaBHEHHS.
Pemenne texcToBBIX 3amau
C TIOMOIIBIO  KBaJPATHBIX
ypaBHEHUH

Pacno3HaBarhb KBaJpaTHbIC YPaBHCHUSI.

3anucbiBaTh dopmyay KOpHEH
KBaJpaTHOT'O YPaBHEHHUS; pemiaTh
KBaJpaTHble ypaBHEHUsI — IIOJIHBIE U
HETIOJIHBIE.

IIpoBoautes  mpocTeiimime  HccaeA0BaHHSA

KBaapaTHBIX ypaBHEHUI.

Pemate ypaBHeHHUs, CBOJISIIIIUECS K
KBaJIPaTHBIM, C TIOMOIIBIO TTPe0oOpa3oBaHUM
U 3aMEHOU NEepEeMEHHOM.

Ha6uroaaTh 1 aHAJIU3UPOBATH CBSI3b
MEXTy KOPHIMH U KO3 (pdurmeHTaMu
KBaJpaTHOTO ypaBHEHUS.
PopmyupoBathb Teopemy Buera, a Takxke
00paTHYIO TEOpEMY, IPUMEHSTh ITH
TEOPEMBI JJIs1 PEIICHHUS 3a/1a4.

Pemrates TekcTOBBIE 33129 aNTeOpanIecKUM
CHOCOOOM: IEPEXOANTH OT CIIOBECHOM
(hOpMyITUPOBKH YCIIOBHS 3aJ1aui K
anredpandecKoi MOIENH ITyTEM COCTaBIICHUS
YPaBHEHHSI; pelaTh COCTABIEHHOE YPABHEHHUE;
HUHTEPIPETUPOBATh PE3yJIbTAT.

3HAKOMHTHCS C UCTOPHEH pa3BUTHS areOpbl




YpaBHeHust
"

JInHeiiHOEe ypaBHEHUE C
IBYMs IIEPEMEHHBIMH, €T0

Pacno3naBatrb JIMHEHHBIE YpaBHEHHUSI C
JIByMsI IEPEMEHHBIMU.

HEPABEHCTB | rpahuk, MPUMEPHI PEIICHUs Ctpouth rpaduKu JTUHCHHBIX ypaBHCHUU, B
a. Cucrembl YPAaBHEHHUH B LEIbIX TOM YHCIIE
ypaBHenmii | oo HCHO0JIB3YSl H(POBBIE Pecypchbl.
134 :
( ) PelieH e CHCTEM IBYX Paziauuarn nmapaienbHbIe u
JTHHEHHBIX YPABHEHHH C TIepECEKAIOMIHECS MPSIMBIE TT0 NX
YPaBHEHUSIM.
JIBYMsI IIEpEMEHHBIMHU. Pema .
TIpHMepBI pelerHs cucTem IATH CUCTEMBI JIBYX JINHEHHBIX
o . YPaBHEHHI ¢ IBYMsI IEPEMEHHBIMU
HEJIMHEHWHBIX YPAaBHEHHH C ”
ITOJICTAaHOBKOH M CIIOKEHHUEM.
JIByMsI [IEPEMEHHBIMU. .
PemaTh nmpocTeiime CHCTEMBI, B KOTOPBIX
I'pacdmaeckas o
OZHO W3 ypaBHEHHUM HE SIBISETCS
WHTEpIpEeTalusl ypaBHESHUs N
JINHEHHBIM.
C OBYyMsI IIEPEMEHHBIMH H
o HpuBoanTh rpagpuyecKyio HHTEPNPETALNIO
CUCTEM ypaBHEHHUH C ABYMsI
peleHus YpaBHEHUSI c JIBYMSI
IIepPEMEHHBIMH. .
IIEPEMEHHBIMU M CUCTEM YPaBHEHHH C
Pemienue TexkCTOBBIX 3alau
JIByMsI [IEPEMEHHBIMU.
¢ TIOMOIMBI0 CHCTEM Pemath TeKCTOBBIE 32241 alTreOpandecKuM
YPaBHCHHUH crocobomM
YpaBHenust | YuciioBble HEpABEHCTBA U UX | MOPMYJHPOBATH CBOHCTBA YHCIOBBIX
u CBONCTBA. HEPaBEHCTB, MJLIFOCTPUPOBATh UX Ha
HEPABEHCTE | HepaBeHCTBO ¢ OAHOM KOOpPJAMHATHON NPSIMOH, J0Ka3bIBATH
?iepaBeHCTB nepeMeH-Hoil. JInnelnsie aNre6panyecKH.
a (12 u) HEPaBEHCTBA C OJIHOH IIpuMeHsITL CBOICTBA HEPABEHCTB B XOJe

IIEPEMEHHON U UX pEIIeHHeE.
CHcTeMBbl TUHEHHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHON U UX PELICHUE.
N3006paxenne penieHust
JIMHEWHOT O HEPABEHCTBA U

pemieHus 3a1aq.
Pemartsb nuHeiiHbIe HEpABEHCTBA C OJIHOM

MePEMEHHOM, n300pakaTh pelIeHIe HEPaBSHCTBA
Ha YUCIIOBOM MPSIMOM.
Pematp  cucremsl

JIMHEHHBIX HCPABCHCTB,




UX CUCTEM Ha YHUCIOBOM
npsiMOit

n300pakaTh peIIeHHEe CHCTEMBl HEpaBEHCTB Ha
YUCJIOBOM MPsIMOiA

DYHKIUH. ITonsitne pyHKIMN. Hcnonp30BaTh QYHKINOHATIBHYIO

OcHoBHBIE O06nacTh OoMnpeIeeHUs U TEPMHUHOJIOTHIO U CUMBOJIUKY.

nousitust (5 | MHOXXECTBO 3HaYCHUH BbIyucasiTe 3HAYeHUsT QYHKINH, 3a1aHHBIX

) bynkumnn. dopmynamu (rpu HEOOXOIMMOCTH

CrocoObI 3a1aHust QYHKUHH. | HCIOIB30BaTh KAIBKYJSTOP); COCTABJISATH

TA0JMUIBI 3HAYEHUI (QYHKIUHA.

DyHKIUH. I'pacdux dpyskumm. Crtpouthb 1o Toukam rpaduku GyHKIHIA.

YuciaoBblie CpoiicTBa QYyHKIIHH, UX OnuckIBaTh CBOMCTBAa (YHKIIMU Ha OCHOBE €¢

¢yuxmuu (9| ortobpakeHue Ha rpaduke rpaduuecKkoro mnpencTaBICHUsI.

4)

YreHue u noCcTpoeHUe
rpaduKOB (PYyHKITHH.
ITpumeps! rpadukos
(GyHKIHI, OTpaKarOIINX
peanbHBIE MPOIIECCHI.
DyHKIMH, ONUCHIBAIOIINE
NpsAMYIO U OOpPaTHYIO
OPOIOPIIMOHAJIFHBIC
3aBUCHUMOCTH, UX Tpa]uKH.
T'unep6omna.

I'padux pyskumum y = X2.
DyHKIMN Y = X2,y = X3,
y=X, y=IxI
rpacudeckoe penieHne
YpaBHEHUU U CUCTEM
YpaBHEHHU U

HUcnoab3oBaTh (QYHKIHNOHAIBHYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY.

HccaenoBaTh npumepsl rpadukos,
OTPaKAIOIINX PEATTbHBIC MPOIIECCHI U SIBICHUS.
IIpuBOANTH MPUMEPHI IPOIECCOB U SIBIICHUM C
3aJIaHHBIMH CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI
JUTSI IOCTPOSHUSA rpadUKOB GYHKITUN U
U3yY€HUS UX CBOMCTB

Haxoauts ¢ momorisio rpaguia QyHKIIAN
3HA4YEHHE OJJHON U3 paccMaTPHUBAECMBIX
BEJIMYMH T10 3HAaYCHUIO JPYTrou.

B HecJ10KHBIX CIy4asiX BHIPpaKaTh
(hopMyII0lf 3aBUCHMOCTh MEXKIY BEIMYUHAMH.
OnuchIBaTh XapakTep U3MEHEHUS OIHOM
BEJIMUMHBI B 3aBUCUMOCTH OT U3MEHEHMUS




JApyroiu

PacnozHaBaTh BUABI H3yYaeMbIX (DyHKIMIA.
IMoka3bIBaTh CXeMATHYECKH MOJIOKEHHE HA
KOOP/JAMHATHOMN IJIOCKOCTH rpaduKoB
byuknuii Buga: y =x2,y = X3,
y=x,y=IxL

Hcnosb30BaTh PYyHKIHOHAIBHO-
rpaguyecKkue NpeacTaBJaeHNs AJsl pellleHus
M HCCJIeJOBAHUS YPABHEHHUH U CHCTEM
YPABHEHUI.

IIpumensaTh nudpoBbIe pecypchbl 1S
nocrpoeHusi rpapuxkoB GpyHKIUH

IloBTOpeHuUe 1
00001IIeHHE
(6

[ToBTOpEHNE OCHOBHBIX
IIOHSTHH W METOIOB KYPCOB
7 u 8 KJ1accoB, 0000IIEHIIE
3HaHUN

Bbi0upaTh, NPUMEHATH, OLIECHUBATH CIOCOOBI
CpaBHEHUS YHUCell, BBIYHCIICHUH,
peoOpa3oBaHM BEIPAKEHNUH, PEIICHUS
YpaBHEHMUI.

OcyuiecTBasiTh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEUCTBUI U CAMOIIPOBEPKY
pe3yibTara BEIYUCICHHH, TpeoOpa3oBaHNM,
IMOCTPOEHUH.

PemiaTh 3agaumn U3 peajibHOM KU3HH,
NPUMEHATh MaTEMAaTUYECKUE 3HAHUS 1JIs
pemeHus 3aa49 U3 APYTUX MPEIMETOB.
Pemare TekcTOBBIC 3aJa4M, CPaBHUBATh,
Bei0upaTh cioco0bl peleHus 3a1a4u




9 kaacc (ne menee 102 4)

MHOK€CTBO 1€HCTBUTENBHBIX
YHCelT; ICHCTBUTEIBHBIE YHCIA KaK
OECKOHEUHBIE IECATHYHbIE APOOH.
B3anMHO 0fHO3HaYHOE
COOTBETCTBHE MEXKJLy MHOKECTBOM
MeHCTBUTENBHBIX YHCET U
MHOKECTBOM TOUYEK KOOPIUHATHON
npsiMoil. CpaBHeHHE
eHCTBUTENBHBIX YHCE,
apudmeTHyecKre AeUCTBUS C
NeMCTBUTEIbHBIMY YHCIAMH.
[TpubmmkeHHOe 3HaYeHHe
BEJIMYNHBI, TOYHOCTH NPUOIHKEHUSL.
Oxpyrnenue uucen. [Ipuxunka u
OLIEHKa Pe3yJIbTaTOB BBIYUCICHUN

pie ynciaa (9 )

(O3HAKOMUTHCS C BO3MOXKHOCTBIO IIPEICTAaBICHHS
MeHCTBUTEILHOTO YHCIIA KaK 0ECKOHEYHOM
TECSITUIHOM IPOOHU, MPUMEHSATH CCITUIHBIC
MpUOKEHUS pAIlMOHATIBHBIX U UPPAIIMIOHATBHBIX
yrces.

N300pakaTh 1eHCTBUTENbHBIE YHCIa TOUKAMU
KOOpJIMHATHON NPSAMOH.

3anucbIBaTh, CPABHUBATb U YIOPSJIOUHUBATH
efCTBUTEIBLHBIC YHCIIA.

BrINonHATh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI,
apuMeTHIECKUE NEHCTBUS C PallMOHATBHBIMH
YHCJIAMH; HAXOAUTh 3HAYEHMS CTEIIEHEH C LIEIBIMHU
MMOKa3aTeJSIMU MU KOPHEH; BBIYUCIISATH 3HAUCHHS
YUCIIOBBIX BBIPAKCHHM.

[TosryanTs npeacTaBIeHNe 0 3HAUNMOCTH
IeCTBUTENIbHBIX YHCEJI B MPAKTHUECKOMN
eATEILHOCTH YEJIOBEKA.

AHAJIM3MPOBATh U JIEJaTh BHIBOABI O TOUHOCTH

MpUOJIVHKSHUS ICUCTBUTEIHHOTO YHCIIA TP PEIICHIH

Ha3Banue DJIeKTPOHHbIE
pasaena OcHoOBHoOE cofiep:kaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH (uudposbie
(TeMblI) o0yyaromuxcst o0pa3oBaTe/bHbI
Kypca (4ncio e pecypcsl)
4acoB)

Uucna u PanmMoHanbHBIE YHCIA, Pa3BuBaTH peICTaBICHAUS O YUCIAX: OT MHOKECTBA

BBIYMC/IEHHs. |[IPPAIIOHATBHBIC YHCIa, KOHCYHBIE [HATYPaJbHBIX YHCET 10 MHOXKECTBA ACHCTBUTEIHHBIX

/leficTBUTENBH [ OECKOHEUHBIC ECATHYHBIC IPOOH. [dHCEIL.




3a/1a4.
OKpyIJIsITh JEHCTBUTEIBHBIC YHCIIA, BHITOIHITD
[IPUKUIKY PE3YJIbTaTa BEIYHCICHUH, OLICHKY
3HAUYEHUH YHUCIIOBBIX BBIPAKEHUH.

3HAaKOMHTBCS C UCTOPUEH pa3BUTHSI MATEMaTHKU

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHus ¢
0HOM
nepeMeHHOM
(14 )

JIuneiitHoe ypaBHeHuUe.
Pemienue ypaBHeHUI,
CBOASAINMXCS K JIMHESHUHBIM.
KBanpaTtHOoe ypaBHEHUE.
Pemienue ypaBHeHU,
CBOASAINMXCS K KBaJPaTHBIM.
bukBangpaTHbIE ypaBHEHUS.
IIpuMepsl pemieHus
YpaBHEHUU TpeTheU U
4eTBEPTOH CTeneHei

Pa3JIO)KCHUEM Ha MHOXUTCIIN.

Pemenune npobHO-
palMoOHaIbHBIX YPABHEHHA.
PereHre TEKCTOBBIX 33124
anreOpanyecKuM METOA0M

OcBanBaTh, 3alIOMUHATH U IPUMEHAThH
rpaduyecKkue MeTobl IIPU PEIICHUHN
YPaBHEHMI1, HEPABEHCTB U UX CHCTEM.
Pacno3HaBaTh LieJIbIE ¥ IPOOHBIC YPABHEHHUS.
PemiaTh JiMHeliHbIe U KBA/IPATHBbIE YPABHEHUs,
YPaBHEHMsI, CBOISIIIINECS] K HUM, IIPOCTEHIINE
PpOOHO-pallMOHAIBHBIE YPAaBHEHHSI.
IIpeanarats BO3MOXXHBIE CIIOCOOBI peIICHUS
TEKCTOBBIX 3a7]a4, 00CYKAATh UX M peliaTh
TEKCTOBBIE 3aJa4l Pa3HBIMU CIIOCOOAMH.
3HAKOMMTBCH ¢ HCTOPUEH pa3BUTHSA
MaTEeMaTHUKH




YpaBHeHus u
HepaBeHCTBA.
Cucrembl
YPaBHEHMIt
(14 4)

JInHEeliHOEe ypaBHEHUE C ABYMsI
[MEpEeMEHHBIMU U €ero rpaduk.
CucreMa IBYX JUHEHHBIX
YpPaBHEHHI C ABYMsI
TIEpEMEHHBIMU U €€ pelleHue.
Pemenne cucrem

IByX YPaBHEHUM, OJHO U3
KOTOPBIX JUHEIHOE, a 1pyroe
— BTOPOM CTENEHMU.
['pacdudaeckas uHTEpIIpETALUA
CHUCTEMBI YPAaBHECHUH C IBYMSI
mepeMeHHBIMU. Pemenne
TEKCTOBBIX 3a7a4
aJIre0panyeckuM crocoooM

OcBanBaTh M NPUMEHSATb NPHUCMBI PEIICHUS
CUCTEMBI JIByX JUHEWHBIX YpaBHEHUM C
IByMsI IIEPEMEHHBIMHM U CUCTEMBI IBYX
YpaBHEHMUI, B KOTOPBIX OJHO ypaBHEHUE HE
SIBJIsIETCS IMHEHHBIM.

Hcnoab30BaTh QyHKIIMOHAIBHO-TpadUIecKue
MpEICTaBICHUS ISl pellleHUsl M HCCJIeI0BaHus
YPaBHEHHI U CHCTEM.

AHAJIU3MPOBATHh TEKCThI 32124, pelIaTh UX
anredpandecKnuM CII0OCOOOM: MepexXoAuTh OT
CIIOBECHOH (POPMYITMPOBKHU yCIOBHUS 3a1a9H K
anredpandecKOl MOJIENIH IIyTEM COCTaBICHUS
CHCTEMBI YPaBHEHHUII; peliaTh COCTABICHHYIO
CHUCTEMY YPaBHEHUI; HHTEPHPETUPOBATH
pe3ynbTaT. 3HaKOMHUTHCSI C HICTOPUEH pPa3BUTHA
MaTEeMaTHUKH




'YpaBHeHUS] U

YucoBble HEPABEHCTBA U

YuraTh, 3aIUCHIBATH, IOHUMATh,

HEPaBCHCTBA. HUX CBOICTBA. HHTEPNPETUPOBATH HCPABCHCTBA,
Hepasencrsa JIuHelHbIe HEPABEHCTBA C HCIIOJIE30BaTh CUMBOJINKY ¥ TCPMHUHOJOTHIO.
(16 1) O/IHOI IepeMeHHOM 1 uX BbINOJHATH IPe0OpPa30BaHHs HEPABEHCTB,
peuieHue. HCI0JIb30BATh ISl TPEOOPa30OBaHU
Cucremsbl JIMHEWUHBIX CBOICTBA YUCIJIOBBIX HEPABEHCTB.
HEPaBEHCTB C OJTHOM Pacno3naBarThb JIMHENHBIE U KBaJIpaTHbIE
NEPEMEHHON U UX pEIICHUE. HepaBeHCTBa. PemiaTe TuHelHbIE
KBanpaTHble HepaBeHCTBaA HEpaBEHCTBA, CUCTEMBI JIMHEHHBIX
U UX pELICHUE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
I'padpuueckas BKJIFOUAIOIIUX KBaJpaTHOE HEPABEHCTBO, U
MHTEpHOpeTaIys HEPaBEeHCTB peuiats Ux; 00CyKaAaTh IOJyUYCHHbIE
M CHUCTEM HEPABEHCTB C | pELICHUS.
JIByMsI TIEpEMEHHBIMU H300paxkaTs perieHue HepaBeHCTBa U
CHCTEMBI HEPAaBEHCTB HA 4YHUCIIOBOMU
npsIMOH, 3aNIMCBLIBATH PEIICHUE C
MOMOIIBIO CUMBOJIOB.
Pematn KBaJIpaTHBIE HEPaBEHCTBA,
HUCTIONTB3YsI TpaUUecKHe PEACTABICHNS.
OcBauBaTh M1 NIPUMEHSATh HEPABEHCTBA IIPU
peIIeHUN pa3IWYHBIX 3a/Ja4, B TOM YHCIE
MPaKTUKO-OPUEHTUPOBAHHBIX
DyHkuuu KBanpatuunas ¢pyHKnA, Pacno3naBaTh BUABI U3yUaeMbIX (yHKIIHH;
(16 4) e¢ rpaduK U CBOWCTBA. WITIOCTPUPOBATH CXeMaTHYeCKH,
ITapa6osa, KOOpAMHATHI O00BSICHSATH pacronaoxXeHue Ha

BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUH MapadoIIbl.
CrernieHHbIe (DYHKIIUH C
HaTypaJIbHBIMHU

KOOpHHHaTHOﬁ IITOCKOCTH rpa(I)I/IKOB
dyskmuii Buma:y = kx, y = kx + b, y =
kix, y=ax®, y=ady = v x,y=Ixl8
3aBHCHUMOCTH OT 3HA4YECHUU KO3(1)(1)I/IL[I/IGHTOB;




IoKasarenassMu 2 U 3,ux
rpaduKu U CBOMCTBA.
I'padurkn pyurmuii: y = KX,
y=kx +b, y=k/xy=
ax?,

ONUCBIBAaTh UX CBOWCTBA.

Pacno3sHaBaTh KBaJpaTUYHYIO (YHKIIHUIO IIO
opmyie. IlpuBOAUTHL NPUMEPHI
KBaJIpaTUYHBIX 3aBUCUMOCTEN M3 peajbHOMI
JKU3HH, (U3UKH, TEOMETPUH. BBIABIATE U

y=axd, y= Xxy= x| 0000111aTh 0COOCHHOCTH TpaduKa
KBaJpaTUYHON GyHKIMH Y = ax2 + bx + c.
CTpouTs U U300pakaTh CXEMaTHUICCKH
rpauku KBagpaTUYHBIX (YHKIUH,
3aJlaHHBIX (opMyJlaMu BUaa Y = ax2, y = ax2
+qg,y=a(x+p)2,y=ax2 + bx +c.
AHanu3upoBaTh U MPUMEHSITH CBOHCTBA
U3YYCHHBIX (DYHKIIWI IS UX MMOCTPOCHUS, B
TOM YHCJE C TOMOMIIBIO MHU(PPOBBIX PECypCcOB
Huciaoebie TTonsarue YUCIIOBOM OcBauBaTh M TNPHUMEHSTHL HHJIEKCHBIE
HOCTAEAOBATEN | 10cIIe10BATEIIHHOCTH. 0003HaUYCHN, CTPOUTH peueBbie
bHOCTH (15 1) | 3ananue BBICKAa3bIBAHUSA c HCII0JIb30BAHUEM
TOCIIEAOBATEIIHHOCTH TEPMUHOJIOTUH, CBSI3aHHOW C  IOHSITHEM
peKyppeHTHOM (opmylioi u MOCJIEJOBATEIBLHOCTH.
opmymoii N-ro wieHa. Ananu3upoBath (Qopmyny N-To  YiIeHa
Apudmernueckas M | TOCJIEIOBATEIIBHOCTH WM  PEKyppPEeHTHYIO
reoMeTrpuyecKkas hopmyny " BBIYUCJISATH YJICHBI
nporpeccur. Dopmysibl N-ro MOCJIeJOBATEILHOCTEH,  3aJlaHHBIX  OTHMH
4jieHa apuPMETHYECKOH U hopmymamu.
reoMeTpHUYECKON YcranaBanBarb 3aKOHOMEPHOCTH B
Iporpeccuii, CYMMBI IIOCTPOCHUN  TIOCJIE0BATEIBLHOCTH, eciu
MEepBbIX N YIICHOB. BBIITMCAHbI TIEPBbIE HECKOJIBKO €€ YICHOB.
H3ob6paxenne YIJICHOB Pacno3naBarthb apudmMeTHIeCKyIo u
apudmMeTHYecKon M | TIEeOMETPUYECKYIO IPOrPEeCCHH IPU  Pas3HbIX




reOMETPUUYECKOMN

nporpeccuii  TOYKamMud  Ha
KOOPJAMHATHOM TJIOCKOCTH.
JInHeHbIN u
9KCITIOHEHIIUAJIBHBIA POCT.
CnoXHbI€ TPOLICHTHI

crioco0ax 3aaHusl.

PemaTh 3agaum ¢ HCIIOIB30BAHUEM
(opmyt N-ro uneHa apupMETHICCKON U
reOMETPUYECKOU NPOrpecCuii, CyMMBI
TIEPBBIX N YICHOB.

HN306paxkaTh 4iIeHBI TOCIEIOBATEIBHOCTH
TOYKaMH Ha KOOPAWHATHOHN IIIOCKOCTH.
PaccMaTpuBath mpuMepsI IPOLIECCOB U SIBICHUN
13 peasbHOM KNU3HH, WILTIOCTPUPYIOIINE
HN3MEHEHHE B apu(METHIECKOH ITPOTPECCHH, B
reOMETPUYECKOH ITPOrpeccHu; H300paxarth
COOTBETCTBYIOIUE 3aBUCUMOCTH IpayuuecKH.
PewiaTp 3a1a4u, CBA3aHHBIE C YUCIOBBIMU
OCJIEI0BATEILHOCTSAMH, B TOM YHCIIE 334l U3
peasbHOM JKU3HU C UCTIONB30BaHHEM IIH(PPOBBIX
TEXHOJIOTUIA (371eKTPOHHBIX Ta0JINII,
rpau4eckoro KajabKynsaTopa v T.I1.).

PemmaTp 3a1aun Ha CIIOXKHBIE TIPOLIEHTHI, B TOM
YHCIIe 3a/1a91 U3 PeasibHOM MPaKTHKH (¢
HCTIONIb30BAHNEM KaJIbKYIIATOPA).

3HaKOMHUTBCS C UCTOPHUEH Pa3BUTHS MATEMaTHKN




I[loBTOpEHHE,
0000IIeHME,
cHCTEeMAaTH3All
us1 3HAHUIT
(18 u)

Uucia ¥ BbIYHCIeHHS (3aIHCh,
CpaBHEHHUE, JEUCTBUS C
NeiiCTBUTENbHBIMU YHCIIAMU,
qucJIoBas MpsiMasi; MPOLEHTHI,
OTHOIICHMUSI, TIPONOPIINH;
OKpyTJICHHE, IPUOIIKECHUE,
OIIE€HKAa; pelIeHUE TEKCTOBBIX
3anad apupMETHICCKUM
cIrocooom)

AJreOpandecKue BhIPaKeHUs
(peoOpazoBaHue anredOpamdecKix
BBIpaXKCHHI, JOMyCTUMBIC
3HAYCHUS)

OyHKIUH (IOCTPOCHUE, CBOWCTBA
M3Y4IEHHBIX ¢$yHKIMi;
rpadUuecKoe pelieHIe YpaBHEHHIA
1 UX CUCTEM)

OnepupoBaTtb NOHATUSIMHU: MHO>XKECTBO,
NOAMHOXKECTBO, onepauuu Hang
MHO>KECTBaMH; HCII0JIB30BATh
rpaguueckoe MPEIACTaBICHUE MHOMXKECTB
11 OIMCAaHUs peajIbHbIX MIPOLIECCOB U
SIBJICHUM, MPU PEIICHUM 3aJ1a4 U3 APYTUX
YYEOHBIX MIPEIMETOB.

AKTYyaJIU3UPOBaATH TEPMHHOJIOTHIO |
OCHOBHBbIEe JelcTBHIA, CBsI3aHHbIE c
YHMCJAMHU. HATYypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE€ 4YHCJA, ACIMMOCTb HATypPaJIbHBIX
4HUces, NPU3HAKUA ASJIMMOCTH, LIEJIO€ YMCIIO,
MOJYJIb YHCJa, OOBIKHOBCHHAS U JCCATHIHAS
npoowu, CTaH1apTHBII BH]T qucia,
apudMeTHIeCKU KBaApaTHBIN KOPSHB
BreimonssaTh IEeUCTBUS, CpPaBHUBATh u
YIOpsiA0UMBaTh YHWCJIA, MPEACTaBIIATh YHCIA
Ha KOOPJAMHATHOU NPSIMOM, OKPYIJIATh YUCJIA;
BBINOJIHATH NPUKUAKY U OLIEHKY pe3yJbTaTa
BBIYHMCJICHUH.

Pemath TekcTOBBIE 3a/1aUN apUDMETUIECCKUM
cnocoOoM. PemaTe mpakTHYECKHE 3a0a4H,
cojeprKalllue IpoOUeHTHI, 1011, YacCTH,
BBIpaXKarol[ue 3aBUCUMOCTU: CKOPOCTh —
BpeMsI — PacCTOsIHUE, LIeHa —
KOJINYECTBO— CTOMMOCTh, 00BEM paboOThl —
BpeMsI — MPOU3BOJAUTEIBLHOCTD TPYAA.
Pa30ouparts peanbHbIC )KU3HEHHBIC CUTYaIHH,
bopmynupoBaTh WX Ha SI3BIKE MATEMATHKH,




HaXOAUTh pelneHue, MIPUMEHSIS
MaTeMaTUYeCKuH arrapar,
WHTEPIPETUPOBATh PE3YJIHTAT

OnepupoBaTh NOHATUSIMU: CTEEHb C
LIeJIBIM [TOKa3aTelieM, apudmMeTnaeckuit
KBaJIpaTHBIN KOPCHB, MHOTOUYJIEH,
anredpanyeckasi 1poOb, TOXKJIECTBO.
BbInoHATH OCHOBHBIE JIeNCTBUS:
BBITIOJIHSTH PAcUCThI 1O OpMYyIIaM,
peoOpa30BLIBATH LIETIbIE, JIpoOHO-
panuoHaIbHBIE BEIPAXKEHUS U BBIPAKCHUS C
KOPHSIMH, PCATM30BBIBATH PA3JIOKCHHUE
MHOT'O4JIE€Ha Ha MHOYKHTEJIH, B TOM YHCIIE C
HCTIOJIb30BAaHUEM (POPMYJT pa3HOCTH
KBaJpaToOB U KBaJpaTa CyMMBI H Pa3HOCTH;
HaXOJINTh JIOITy CTUMBIE 3HAYCHUS
MIEePEMEHHBIX JJI51 IPOOHO-PAIIHOHATIBHBIX
BBIPAXKEHUM, KOPHEM.

MoaennpoBaTh ¢ TOMOIIBIO GOPMYIT peatbHbIe
MIPOLIECCHI U SBIICHUS

OmnepupoBathb NOHATHAME: QYHKIHS, TpaduK
(hyHKIMH, HyTH (QYHKIIH, TIPOMEKYTKH
3HAaKOMOCTOSHCTBA, IPOMEXYTKHU BO3pacTaHus,
yObIBaHMs, HaNOOJIbIIIEEe M HANMEHBIIICE 3HAUCHHS
(hyHKITUH.

AHAIU3MPOBATh, CPABHUBATH, 00CYK/IAaTh
CBOMCTBa (PYHKIINH, CTPOUTH UX IPadUKH.
OnepupoBathb TIOHSTHSIMH: npsiMast
IPONOPIMOHANBHOCTb, obparHast




[PONOPIHOHAIBHOCTD, IMHEHHAsT QyHKIHA,
KBajipaTuyiHast QyHKIMs, Tapadona, rumnepooa.
Hcnons3oBaTh rpadyku AJIst ONpeaeTIeHUs
CBOHCTB, NPOILIECCOB M 3aBUCUMOCTEH, IS
pelIeHust 3a71a4 U3 ApYTuX y4eOHBIX IPEAMETOB U
peaybHOMN JKU3HH; MOJICIIMPOBATh C TIOMOIIBIO
rpaduKoB peanbHbIe ITPOLECCHI U SBJICHUSI.
BripaxkaTb GopMynamMu 3aBUCHMOCTH MEXIY
BEJIMYMHAMH

1 30ecv npedcmaesnenvt s1emenmol cooepicanus Kypca, U3yuaeUiUecs 6
5—8 knaccax u mpebyrowue nosmopenus, 0606uerHUs u
cucmemamuzayuu. Obpawamscs K 9MoMy Mamepuay MOJNCHO 8 8Uude
axkyenma Ha 3agepuiarowiem smane uzydenus Kypca 9 kiacca uau
pacnpeoensims no COOMEEMCmMEYIOUWUM MEMAMULECKUM PA30elaM,
UzyuaemviM 6 meyeHue yueOHozo 200d.

IIpu paspaboTke paboueil mporpaMMbl B TEMAaTHYE€CKOM IUIAHUPOBAHUM MOTYT OBITHh YUYTCHBI
BO3MO>KHOCTH HCTIOJIb30BaHHUsI JICKTPOHHBIX (IIM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIONINXCS yaeOHO-
METOJANYSCKUMH MaTepuajgaMu (MyJIbTHMEIUHHBIE MPOrpaMMBbl, 3JICKTPOHHBIE YYEOHWKH M 3a/Ia9HUKH, JJICK-
TpPOHHBIE OMOJIMOTEKH, BUPTYTbHBIEC TAOOPAaTOPHH, UTPOBBIE MPOTPAMMBI, KOJUIEKITUH ITH(PPOBBIX 00pa3o-
BaTEJIbHBIX PECYPCOB), UCIIOIB3YEMbBIMH JUTSI OOYUYEHHSI U BOCIIUTAHUS PA3IMYHBIX TPYIIN NOJIb30BaTEIICH,
MPE/ICTABIICHHBIMHU B 3JIEKTPOHHOM (IIM(POBOM) BU/JIE U PEUTHIYIOIIMMH JuAakTHYeckne BosmoxkHoctu VKT,
COZIepKAHUE KOTOPBIX COOTBETCTBYET 3aKOHONATEILCTBY 00 0OOpa3OBaHUM.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPHS». 79 KJIACCBI

LEJW U3YYEHUA YUEBHOI'O KYPCA

«MaTreMaTHKy y’Ke 3aTeéM y4YHUTh HAaJ0, YTO OHA YM B ITOPSAOK
OPUBOAUT», — NUCAJ BEJIUKUN PyCCKUN yuyeHblli Muxann
BacunbeBud JIomoHOCOB. 11 B 3TOM COCTOUT OJHA U3 ABYX LIEJICHU
00y4YeHHsI TEOMETPHUH KaK COCTAaBHOM YacTH MaTeMaTHKU B IIIKOJIE.
DTON Lean COOTBETCTBYET NOKA3aTEIbHAS JIMHUS IIPEIIOTaBaHUs
reomeTpun. Cienyst mpeacTaBICHHON padodeill mporpaMMe, HauWHAas
C CeApMOTO KJIacca Ha ypOKax IreOMETPHUH OOyUarolInuiics yuYuTcs
OPOBOJUTH JOKA3aTEJIbHBIE PACCYXKAECHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOYEHHUSI, JOKA3bIBATh HCTUHHBIE YTBEPKIAECHUSA U CTPOUTH
KOHTPIIPUMEPHI K JTOKHBIM, IPOBOTUTE PACCYKIACHUS «OT
MIPOTHUBHOTO», OTJINYATh CBOICTBA OT MPU3HAKOB, (POPMYJIMPOBATH
oOpaTHBIC YTBEPIKICHHUSA. Y UCHHUK, OBJIAJICBIINI UCKYCCTBOM
paccyXJaTh, OyJIeT IPUMEHSTh €ro U B OKpYy’Karomieh xu3znu. Kax
nucain reomerp u nenaror HWropes Penoposuu Illapsirus,
«JIIOAbMH, TTOHUMAIOIIUMU, YTO TaKO€ JOKa3aTeIbCTBO, TPYAHO U
Jla’ke HEBO3MOYKHO MAHHUITYJIUPOBATh». 1 B ?TOM COCTOUT Ba’KHOE
BOCIHUTATENILHOE 3HAUYEHUE U3YUYEHUSI TEOMETPUH, IPUCYIIEE
MMEHHO OTE€YECTBEHHON MaTeéMaTH4YeCKOu mkoie. BmecTe ¢ Tem
aBTOPHI IPOTPAMMBI IIPEJOCTEPETAIOT YUUTEISI OT U3JIUIIHETO
(opmannizma, 0cOOEHHO B OTHOIIEHUH Hadajl 1 OCHOBAaHUM
reomerpuu. @panuy3ckuili marematuk JKan JlbeqoHHE 1O 3TOMY
MOBOJY BbICKa3ajcs Tak: «UTo kacaeTcs ASJIMKAaTHOU MPoOIeMbl
BBEJCHUS «aKCHOM», TO MHE KaXXETCs, 4TO Ha MEPBBIX IOpax
HYXHO BooOme u3derarb NMPOU3HOCHTH caMoO 3TO cioBo. C
JIPyTro# K€ CTOPOHBI, HE CJIEeAYyeT YyIIyCKaTh HHU OJIHOMI
BO3MOJXHOCTH JaBaTh MPHUMEPHI JOTHUYECKUX 3aKIIOUYCHHUH,
KOTOpBIE Ky1a B OOJIbIIel Mepe, UeM HJiesl aKCHOM, SIBIISIIOTCS
UCTUHHBIMU U €TUHCTBEHHBIMU
JIBUTATEIAMH MaTEMaTHUYE€CKOTO MBIIIIICHUS.

BTopoii 1enbro u3ydeHus FTeOMETPUH SBJISIETCS HUCIIOJIb30BaHUE
€¢ KaK MHCTPYMEHTA IIPU PEIICHNN KaK MaTeMaTH4YeCKUX, TaK U
OPAaKTHYECKHUX 3a7a9, BCTPEUYAIOIINXCS B PeabHON KU3HH.
OXOHUYMBHINI KypC I'€OMETPHUH MIKOJIBHUK JIOJKEH OBITH B
COCTOSIHUHU ONPEACIIUTh T€OMETPUUECKYIO (PUTYypy, OIHCATh
CIIOBAMM JaHHBINA YEPTEK MIIM PUCYHOK, HAWTH IUIOMIAAb
3€MEJILHOTO y4acTKa, PACCUYUTATh HEOOXOAUMYIO JIUHY
OITOBOJIOKOHHOI'O Ka0eJsi Wi TpeOyeMble pa3Mephl rapaxa JJist
aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOPaAsi, BBIYUCIUTEIIbHAS
JIMHUS B U3YYEHUHU F€OMETPUH B IIKoJe. JlaHHass mpakTHUyecKas
JIMHUSL SBJSETCS HE MEHee BaKHOM, ueM nepBasd. Eme Ilnaton



MIPEeAIUCHIBal, YTOOBI «rpaxkaane [IpexkpacHoro ropoga H B KOEM
cilydyae HE OCTaBIISUTH T'€OMETPHIO, BEIb HEMAJOBAXXHO IaKe
mobodHOe e¢ MPUMEHEHHE — B BOCHHOM JIeJie T1a, BIPOYEM, U BO
BCEX HayKax — JJIsI JTyUIIIero uX yCBOCHUS: MbI BeJlb 3HAaeM, KaKasi
OeckoHeYHas pa3HHUIlA CYMICCTBYET MEXIY UYEIIOBEKOM IPHUYACTHBIM
K TEOMETPHH M HENPUIACTHBIM». JlJIST 3TOTO yYHTEIIO
pEeKOMEHAyeTCs MOA0OUPaTh 3aaud MPAKTHYCCKOr0 XapaKkTepa JJist
paccMaTpuBaeMbIX TEM, YUUTh J€TEH CTPOUTH MaTeMaTUYECKUE
MOJEIN peaJbHBIX >XU3HCHHBIX CHUTYyalluld, MPOBOJUTH BBIUYUCICHUSI
U OLIEHUBATh aJIeKBAaTHOCThH MOJYUYEHHOTO pe3yibTara. Kpaiine
BaYKHO ITOTUYCPKHUBATH CBI3H I'COMETPHUH C IPYTUMU MPEIAMECTAMHU,
MOTHBHPOBATH HCITOJIB30BATh OIMPEACSIICHUS TeOMETPHICCKUX (HUTYDP
¥ TIOHSITUH, JEMOHCTPUPOBATh MPUMEHCHHE TTOJTYICHHBIX YMCHHH B
(bI/I3I/IKe U TEXHHKE. DTH CBI3H Han6onee SAPKO BHAHBI B TEMax
«BexkTopby, « TpuroHomerpuueckue COOTHOLIEHUD, «MeTozn
koopauHa™ U «Teopema ITudaropay.

B 3akmroueHme conmuieMcs Ha BEIUKOT0 MaTeMaTHKa U acCTpOHOMa
Horanna Kenepa, 4To0BI eme pa3 MOAYCPKHYTH U
METaAnpeaAMETHOC, U BOCTIUTATCIIBHOC 3HAYCHNUEC T'COMECTPUU!
“Geometria Una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™.

MECTO YYEBHOI'O KYPCA B VYEBHOM IUIAHE

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaercst yueOHbIH
Kypc «I'eoMeTpus», KOTOPbIN BKIIFOYACT CJICIYIOLINE OCHOBHBIC
pasnenbl conepkanus: «['eomerpudeckue (GUIypbl H HX CBOWCTBaY,
«HM3mMepeHre reoMeTpUUECKUX BEIIMYNHY, a Takxke «JlekapToBbl
KOOpJIMHATBI Ha TNIOCKOCTH», «BeKkTopb», «/IBHKEHUS TIIIOCKOCTH
n «IIpeoOpazoBaHus TOTOOUS.

VYueOHbIi TUIaH TpeaycMaTpUBAST M3YUYCHHE I'€OMETPUM Ha
6a30BOM ypOBHE, HCXOS U3 HE MeHee 68 yueOHBIX 9acOB B yHEeOHOM
rojiy, BCEero 3a Tpu roja obydenuss — He MmeHee 204 yacos.

1 reOMeTpHﬂ €IrHAa U BCYHa, OHa o6imcraer B Boxxbem AaAyxe. Hammra
IpUIaCTHOCTDb K HEH CIIYKUT OOHUM U3 OCHOBaHI/Iﬁ, 10 KOTOPbIM
YeJIOBEK JIOJKEeH ObITh 00pasoMm Bosxkeum (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COJEPKAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHMUSI)

7 Knacc

HauvaneHble MOHATHS reoMeTpun. Touka, Ipsimas, OTPe30K, JTyd.
Yroa. Bunel yrios. BepTukanbHble U CMEKHBIE YIJIbI.
Buccekrpuca yrina. Jlomanasi, MHOroyrojasHuK. [lapannensHocts u
NEePHNEeHAUKYISIPHOCTD NPSAMBIX.

CumMmetpuuaable ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOIt
cumMmeTpuu. IIpumepsl cuMMETpUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHHUS C MOMOIIBIO IUPKYJIS U JIUHEHKH.
Tpeyronsauk. Bwicora, mMeaunana, OuccekTpuca, HX CBOICTBa.
PaBHOOEIpEeHHBIN 1 PAaBHOCTOPOHHHMI TpeyrojibHUKH. HepaBeHCcTBO
TPEYTOJbHUKA.

CBolicTBa M MNpPU3HAKU PaBHOOEAPEHHOTO  TPEYrOJbHHUKA.
ITpusHaku paBeHCTBA TPEYTOIBHUKOB.

CBoiicTBa U IPpU3HAKH NapaIedbHBIX NpsAMbIX. CyMMa yrioB
TpeyrojibHHKa. BHeIHNe yriabl TpeyrojbHUKa.

[IpsimoyronbHbIi TpeyroabHUK. CBOMCTBO MeaHaHBI
NPSIMOYTOJIBHOTO TPEYrOJIbHUKA, IIPOBEICHHON K THIIOTEHY3€E.
ITpusHaku paBeHCTBA NPSIMOYTONBHBIX TPEYTOIBHUKOB.
IIpssMoyroJyibHBIN TPpEyTroJbHUK C yrioM B 30°.

HepaBeHcTBa B reoMeTpHUHU: HEPABEHCTBO TPEYrOJIBHUKA, HEPA-
BEHCTBO O JUIMHE JIOMAaHOM, Teopema o OOJbIIeM yriie U O0abIIei
CTOpOHE TpeyroJibHUKA. IlepneHauKyIsap U HaKJIOHHAas.

I'eomeTpuueckoe mecto Touek. bruccekrpuca yria u cepeJUHHBIN
MEePIEeHAUKYIAP K OTPE3Ky KaK I'€OMETPHUUYECKHEe MecTa TOYEK.

OKpy>XKHOCTb U KPYT, XOpJia U IUaMeTp, UX cBoiicTBa. Bzaumuoe
pacroyioKeHne OKPYKHOCTHU U npsaMoii. KacarenbHas u cexymas K
OoKpyX)HOCTH. OKpY>KHOCTh, BIHCAaHHAs B yroj. BrimcanHnas u
ONHCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 xiacc

YereipexyroisHUKU. [lapauieorpaMmm, ero npu3HaKku U
cBoiicTBa. YacTHBIC Cillydad MapaieIorpaMMoB (IPsIMOYTOJIbHUK,
pom0, KBampaT), UX OpU3HAKW W CBoOWcTBa. Tpamenwus,
paBHOOOKasi Tparemusi, €€ CBOWCTBAa W IPU3HAKH.
IIpsimoyronbpHas Tparemnusi.

Meron ynBoeHus menuansl. LlenTpanpHas cumMmerpust. Teopema

daneca U TeopeMa O MPOIOPIIHOHAIBHBIX OTPE3Kax.
CpenHue TUHAM TPEYTOJIbHUKA U Tpanennu. LleHTp macc
TpeyroJjbHUKA.

ITomobOue TpeyroibHUKOB, KOG GHUIIHEHT moaoous. [TpuzHaku
Moxo0us TPEYyronbHUKOB. [IpruMeHenne mo1o0us mpu pereHnn
MPaKTUYCCKUX 3a7ad.
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CaolicTBa ruIomajae reomerpudeckux Guryp. @opmMyiasl I
IUIOIIA N TPEYTOJILHUKA, ITapajuieorpaMmma, pomoOa 1 Tparenmnu.
OTHOIIeHNE TUTOIIAAeH TOTOOHBIX QUryp.

Brrancienue miomaaeil TpeyroJlbHUKOB M MHOT'OYTOJIbHUKOB Ha
KJIeTJ4aToi Oymare.

Teopewma I[Tudaropa. [Ipumenenue teopemsl [Tudaropa npu
peIIeHN M MTPaKTHIECKUX 3a/1ad.

CuHyc, KOCHHYC, TAHI'€HC OCTPOT'0 YIJila MPSIMOYTOJIBHOTO
TpeyroiabHIKa. OCHOBHOE TPUTOHOMETPHICCKOE TOXKISCTBO.
Tpuronomerpuueckue ¢yakrmnm yriaoB B 30°, 45° u 60°.

BrincanHbIC U IEHTpaAJIBHBIC YTIIBI, YTOJ MEXIY KacaTeJIbHOH U
XOpAoH. YTJbl MEXAY XOpAaMU U ceKyluMu. Brincanubsie u
ONHCaHHBIC YeTHIPECXYTOJILHUKU. B3anMHOE pacIionoXKeHne IByX
okpyxHocTei. Kacanue okpyxHocTeit. O0IIne KacaTeabHbIC K IBYM
OKPYHOCTSIM.

9 xitacc

Cunyc, KOCUHYC, TaHTeHC yrioB oT 0 1o 180°. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKIEeCTBO. DPOPMyYINBI NPUBEACHHUS.

Pemenue tpeyronbHuUKoOB. TeopeMa KOCMHYCOB M TeOopeMa
cuHycoB. PellieHue npakTUuecKuX 3a71ad ¢ UCIOJIb30BAHUEM TEOPEMBI
KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoGpazoBanne nmomgobus. [Tomodme COOTBETCTBEHHBIX
SJIEMEHTOB.

TeopemMa 0 IPOU3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O
MMPOM3BECHUHN OTPE3KOB CEKYIIUX, TeopeMa O KBaJpaTte
KacaTeJIbHOM.

BekTop, mimHA (MOZYJIB) BEKTOPA, COHAIIPABICHHBIE BEKTOPHI,
OPOTUBOIIOJ0XXHO HallpaBJIEHHbBIE BEKTOPbBI, KOJJIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPAIIUH HAJI BEKTOPAMHU.
PaznorxeHne BeKTOpa MO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Koopaunats! Bektopa. CkansipHOe NpOU3BEIEHUE BEKTOPOB,
OpUMEHEHHUE I HAaXO0XK/ICHUSI JJIMH U YTJIOB.

JlekapToBBI KOOPJAUHATHI HA MJIOCKOCTU. Y PaBHEHUs HNPSIMON U
OKPY>KHOCTHU B KOOpAUHATAX, I€PECEUEHUE OKPYKKHOCTEHN U
OpsIMBIX. MeTol KOOpAWHAT U €ro MpHUMEHEHHE.

IlpaBunbHbIE MHOTOYTOJIBHUKU. JJThHA OKpyXHOCTHU. ['pajycHas
¥ paguaHHas Mepa yria, BRIYUCICHHE JUTMH IyT OKPYXHOCTEH.
IImomans Kpyra, CeKTOpa, CeTMEHTA.

JIBIDKEHHS TUTOCKOCTH M BHYTPEHHUE CUMMETPHUHN PUTYP
(pmemenTapusblie npeacrtasieHus ). [lapannensHbiii nepeHoc.
TToBopor.
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[INTAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHHSI
PABOYEU ITPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBocHue yueOHOTO Kypca «['eoMeTpus» Ha yPpOBHE OCHOBHOTO
obmero o6pa3oBaHmsi oOOecCIeYMBaACT JOCTHIKCHUE CICTYFOIITNX
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOR:

7 kaacce

1.

10.

11.

Pacrio3HaBaTh U3ydUeHHBIE T€OMETPUUECKHE (PUTYPBHI,
OIIpEJICIISATh UX B3aMHOE PaCIIOJIOKEHHE, H300paKkaTh
reoMeTpuiecKue (PUrypsl; BEIOIHATHh YEPTEKHU 11O YCIOBHUIO
3agauu. MI3mepsTh IMHENHBIE U YIJIOBbIE BEIUYMHBI. Pemats
3a7lauy Ha BbIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.
Henatb rpyOyI0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHH
IIPEIMETOB B PEaJIbHOM KU3HU, pa3MEPOB IIPUPOIHBIX
00bekTOB. Paznnuars pazMepbl TUX OOBEKTOB IO TTOPSIAKY
BEJIUYNHBI.

CTpouTh 4YepTeKH K IE€OMETPUYECKHUM 3aJadaM.
ITonp30BaThCs NPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB,
HCTIOJIB30BaTh MPU3HAKH M CBOMCTBA PaBHOOEIPEHHBIX
TPEYyrOIbHUKOB MPU PELICHUH 3aa4.

IIpoBOAUTH JIOrHYECKUE PACCYKIECHUS C UCIIOIB30BAHUEM
reOMETPUYECKHUX TEOPEM.

ITonp3oBaThCs NpU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTrOJIHLHUKOB, CBOMCTBOM MEIMAHBI, MPOBEICHHON K
TUINOTEHY3€ MPAMOYTOIBHOTO TPEYrOJIbHUKA, B PEIICHUH
reOMEeTPUYECKHX 3a]a4.

OmnpenensaTs NapauIeNbHOCTh NPSIMBIX C OMOIIBIO YTJIOB,
KOTOpBIE 00pa3yeT ¢ HUMU cexymas. Onpenensirs
napajjielIbHOCTb IPSAMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUN
OT TOYEK OJHOM NPSIMOH O TOUEK APYroul MHpsMOM.
Pemrates 3amaun Ha KieTtdyaToi Oymare.

I[TpoBOANTH BEIYMCICHHS U HAXOIUTh YUCIOBBIC M OyYKBEHHBIC
3HAQYEHUs! YIJIOB B T€OMETPUUECKHUX 3aJadax C
HMCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOMCTB yTJIOB, 0Opa30BaHHBIX IIPH
MepPEeCceYeHUH BYX MapajIedbHbIX NPAMBIX ceKyllel. Pemars
MPaKTUUECKUE 3a1a4l HA HaXO0XJIEHHUE YIJIOB.

BrnaneTs noHATHEM r€OMETPUYECKOr0 MECTA TOUEK. YMETh
OIIPEEIATh OUCCEKTPHUCY yTJIa M CEePEIMHHBIN
MNEPHEeHAUKYIAP K OT- Pe3Ky Kak IeOMeTpUYECKHUE MecTa
TOYEK.

DopMynupoBaTh ONpEAENeHUs OKPYKHOCTH M KPyTa, XOPIbI
M AuaMeTpa OKPYXKHOCTH, MOJb30BAaThCS HUX CBOWCTBAMM.
YMeTh NpUMEHSITh 3TU CBOICTBA IpU PELICHUU 3ajad.



12.

13.

14,

15.

BianeTs moHsATHEM OIMCAaHHOW OKOJIO TPEYTOJbHUKA
OKPY>KHOCTH, YMETh HaXOQUTh €€ LeHTp. [lonb30BaThCs
(akTamMu 0 TOM, YTO OMCCEKTPUCHI YIIOB TPEYTrOIbHUKA
MEePECEKAIOTCS B OTHON TOYKE, U O TOM, UTO CEPEIUHHBIE
NEPHNEHAUKYIAPBl K CTOPOHAM TPEYTOJbHUKA MEPECEKAI0TCs
B OJJHOM TOYKE.

Brnaners noHsiTHEM KacaTelbHON K OKPY>KHOCTH,
NOJIb30BaThCS TEOPEMON O MEPIEHAUKYIISIPHOCTH
KacaTeldbHOH U paauyca, IPOBEIACHHOTO K TOUKE KacaHMUs.
ITonp30oBaTbCs MIPOCTEUIINMU reOMETPUUECKUMU
HEPAaBEHCTBAMH, MOHUMAaTh HX MPAKTUYECKHI CMBICII.
IIpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE TOCTPOEHMUS C
MOMOILBIO UPKYJIS U TUHENHKU.

8 xiacc

1

Pacrio3HaBaTh OCHOBHBIC BH/IBI YETHIPEXYTOJIbHUKOB, UX
3JIEMEHTHI, I10JIb30BAThCsI UX CBOMCTBAMMU IIPU PELICHUU
reoOMETPUUYECKHUX 3a1ad.

IIpuMeHATh CBOMCTBA TOYKU IEPECEUCHUS MEIUaH
TpEeyroJIbHHKa (IIEHTpa Macc) B PEIICHUH 3a1ad.

Biianets nonsTueM CpeiHEH JUHUM TPEYrOJIbHUKA U
Tpamnenuy, IPUMEHSITh UX CBOMCTBA IIPU PELICHUHN
reoMerpuueckux 3azgad. Ilons3oBarbcs Teopemoil @aneca u
TEOPEMOUN O IPONOPLIMOHAJIBHBIX OTPE3KaX, NPUMEHSTh UX
JUISL peHIeHUs TPaKTUYECKUX 3a7ad.

IIpuMeHsTh NPU3HAKH MOIO0US TPEYTOJIbHUKOB B PEIICHUN
reOMEeTPUYECKHX 3a]a4.

ITosib3oBaThest Teopemoii [Tudaropa st peureHus
TeOMETPUYECKUX U MIPAKTHYECKHUX 3a7a4d. CTpOUTH
MaTeMaTU4YeCKYI MOJEIb B IPAKTUUECKUX 3a7adax,
CaMOCTOSITEJILHO JeJaTh UYEePTEK U HAXOAUTh
COOTBETCTBYIOILUE JIUIUHBI.

BrnaneTs NoHATHUSMU CHHYCaA, KOCUHYCAa U TAaHI€HCa OCTPOTO
yrja OpsiIMOYyTOJIBHOTO TpeyroJibHUKA. [Tonb30BaThes aTUMU
MOHSTUSI- MU JUISL PELIEHUS] NIPAKTUYECKUX 3ajad.
Bbraucaares (pa3iIM4HBIMU cIIOCO0OaMM) TUIOIIATH
TPEeYrojbHUKA U IUIOMIAJH MHOTOYTOJBHBIX (UTYD
(TTonB3ysich, rie HEOOXOAMMO, KATBKYISTOPOM). IIpuMeHaTs
MOJIy4eHHBIE YMEHMS B NPAKTUYECKUX 3aJadax.

BrnaneTs NOHATHUSAMU BIMCAHHOTO U LIEHTPAJIbHOTO YyTIIa,
HCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJax, yriax Mexay
xopaaMHu (CeKyIINMH) U yTJIe MEXy KacaTeJIbHOU M Xoproit
IIPU PELICHUU F'€OMETPUUYECKHUX 3a1a4.

BrnaneTs NoHATHEM ONUCAHHOIO YETBIPEXYTOJIbHUKA,
MNPUMEHSTh CBONCTBA OMNMCAHHOI'O YETHIPEXYTOJbHUKA MPU



10.

pelIcHur 3a7ad.

[IpuMeHsTh MoJlyYeHHbIE 3HAHUSI Ha TPAKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJEIHN JUIs 3a71ayd PeaJIbHOH )KU3HH H
MIPOBOAUTE COOTBETCTBYIOIIHE BEIUHUCICHHS C IPHUMEHCHUEM
IMOJI00HSI M1 TPUTOHOMETPHUH (TOJIB3YSCh, I'le HEOOX0AUMO,
KaJbKYJISATOPOM).

9 xiacc

1.

3HaTh TPUTOHOMETPHYECKHE (PYHKIHUHU OCTPBIX YIJIOB,
HaXOJIUTh C UX ITOMOIIBIO PA3ITUYHBIC DIIEMEHTHI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIISHNE MPSMOYTOIbHBIX
TPEYTOJIBHUKOB»). HaxomuTk (C MOMOIIBIO KAJIbKYISITOPA)
JUTMHBI U YTJIbI JUISI HeTaOJIMYHBIX 3HAYSHUH.

[Tonp3oBaThest OpMyIaMH TIPUBEACHHS 1 OCHOBHBIM
TPUTOHOMETPHUUECKUM TOXIASCTBOM JUISI HAXOXKICHUS
COOTHOIIICHUH MEXIy TPUTOHOMETPHUUYECKUMH BEIMYMHAMU.
Hcnons3oBaTh TEOPEMbI CUHYCOB U KOCHUHYCOB JUIS
HaXOXJICHUSI PA3]INYHBIX D3JIEMEHTOB TPEYTroJIbHUKA
(«pe1ieHne TPEYTOIBHUKOBY ), IPUMEHSTh UX IIPH PEIICHUN
TeOMETPUYCCKHUX 3ajad.

Brnaners noHsitusiMu mpeodpazoBaHUs TOA00US,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX GUTYD.
ITosib30BaTHCsI CBOMCTBAMU TOJI00MS IPOU3BOJILHBIX GUTYD,
YMETh BBIYUCIATH JUIMHBI U HAaXOJUTH YIJIbI y TOAO0OHBIX
¢uryp. [IpumeHsTH CBOICTBA ITOJOOMS B TPAKTHIECKUX
3a/1a9ax. YMETh NPUBOAUTE MPUMEPHI MOJOOHBIX (PUTYD B
OKpY>KaroIlleM MHUpe.

ITomp30BaThCsl TEOPEMaMH O TIPOU3BEACHUN OTPE3KOB XOPH, O
MPOU3BEJCHUHN OTPE3KOB CEKYyIIUX, O KBajapare
KacaTeJIbHOMU.

[Tosib30BaThCSI BEKTOPAMH, IOHUMATh UX T€OMETPHYECKUH 1
(buznueckuii CMbICII, IPUMEHSTh UX B PEIICHUH
TEOMETPUYECKNX U (u3udeckux 3amad. [IpuMeHsTh
CKaJISIpHOE NPOU3BEICHNE BEKTOPOB ISl HAXO0XKJACHHUS JUTUH U
YTJIOB.

IToxp30BaThC METOAOM KOOPJMHAT Ha INIOCKOCTH,
MPUMEHSITh €r0 B PEHICHHUH TI'€OMETPUYECKUX H
MPaKTUYECKUX 3a1ad.

Brnagers MOHATHSIMH HPaBHJIBHOIO MHOT'OYTIOJIBHHUKA,
JUTMHBI OKPY>KHOCTH, JJIUHBI IyT'M OKPYXHOCTH U PaJIMaHHOMN
MEpBbI yIyla, YyMETh BBIUUCIISITH IUIOIIAAb KPyTa U €ro yacTei.
IIpuMeHATh NOMy4YEHHBIE YMEHHS B IPAKTHUECKUX
3aJ1a4ax.

Haxonute ocu (M1 HEHTPBI) CUMMETPUU QUTYD, IPUMEHSI T
JIBUOKEHHMS TNIOCKOCTH B IMPOCTEHIIMX CIydasX.
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10. IlpumeHATH MOJyYEeHHBIC 3HAHUS Ha PAKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJIEIIH JUIs 3a/1ad PeaylbHOM )KU3HU U
MIPOBOAUTE COOTBETCTBYIOIIHE BEIUYHUCIICHHS C IPUMEHCHUEM
MOJI00HWSI M1 TPUTOHOMETPHUUECKUX (PYyHKIUU (ITOJIb3YSICh, TIE
HE0O0XO0ANMO, KaTbKyJISITOPOM).



TEMATUYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA(IIO 'OJAM OBYYEHUS)

7 kiacc (He meHee 68 )

HasBanue
pa3aesia (TemMbl)
Kypca (4ucio
4acoB)

OcHOBHOe cojep:kaHue

OcHOBHBIE BUABI 1€ATECJIbHOCTH oﬁyqalonmxca

JJIeKTPOHHBIE
(unppoBkIe
00pa3oBaTe/ibHbI
e pecypchbl)

IIpocreiimue
reoMeTpuYecKu
e (purypsbl u ux
CBOMCTBA.
N3mepenue
reoMeTpUYecKH
x BesinumH (14
)

IIpocTeiiline reoMeTpudYecKue
OOBEKTHI: TOUKH, NIPSIMBIC, JIyIH
W yTJIbl, MHOTOYTOJIbHHUK,
nmomaHast. CMEXHBIC U
BEepTHUKaIbHBIC yTbl. PadoTa ¢
IPOCTEHUININMHU YEPTEIKAMU.
3MmepeHue JNUHEWHBIX U
YTJIOBBIX BEJIMYUH,
BBIYMCIICHUE OTPE3KOB U yIJIOB.
I[lepumerp u momanb GuUryp,
COCTaBJICHHBIX U3
MPsIMOYTOJILHUKOB

DopMyITMpOBaTE OCHOBHBIE TOHSTUS U
orpenienieHus. PacriosHaBaTh H3ydeHHBIE
TeoMeTpHYecKue (PUrypsl, ONpenesiTe UX
B3aMMHOE PACTIOJIO’KEHNE, BBITIOJIHSITD
HMEepTEXK MO YCIOBHIO 3ana4dn. [IpoBoanTh
[IPOCTEUIIINE TOCTPOCHHUS C TIOMOIIIBIO
LUPKYJIsT U JTUHEHKU. M3MepATh nuHEiHbIE
1 YI'JIOBBIC BCJIMYUHBI TCOMETPUIYCCKUX U
MpaKTUYECKUX 00BEKTOB. OIpenensiTh «Ha
rja3» pa3Mepbl peajbHbIX OOBEKTOB,
[MPOBOJIUTH T'PYOYIO OLIEHKY UX Pa3MeEpOB.
PemaTe 3a/1aun Ha BEIYMCIICHUE JJTUH
OTPE3KOB M BEJIMYUH yrioB. Pemath
3a/1a4M Ha B3aMMHOE PaCcHONI0XKEHUE
reoMmeTpudeckux ¢uryp. I[IpoBoaurs
KIacCU(UKAINIO YTJIOB, BBIYUCIATH
IMTMHEHWHBIC 1 YIJI0BBIC BEJIIMYNHBI,
IMIPOBOANTH HeO6XO}II/IMI)Ie JOKa3aTCIIbHBIC
paccy>XIeHHUs.

3HAKOMUTBCS C UICTOpUEN pa3BUTHS

reoMeTpuu




Ha3Banue
pasaesa (TemMbl)
Kypca (4ucjI0
4acoB)

OcHoBHOE coaep:xaHue

OCHOBHBIE BHIBI
AesITeJIbHOCTH 00y4aI0LIUXCsI

JJIEKTPOHHbIE
(unpoBkIe
00pa3oBaTe/ibHbI
e pecypcbl)

TpeyroJibHUKU
(22 )

Ilonsitue o paBHBIX
TpeyroJbHUKaX U INEpPBUYHBIC
NPEACTaBIEHUsT O  PaBHBIX
(KOHTPYIHTHBIX) ¢durypax.
Tpu mnpusHaka  paBeHCTBa
TPEYrOJIbHUKOB.

ITpusnaku paBeHCTBaA
OPAMOYTOIBHBIX
TPEYrOJbHUKOB. CBoiicTBO
MeIUaHbI NPSIMOYTOJIBHOT'O
TpPEyroJbHHUKA.
PaBHOGEApEHHBIC u
PaBHOCTOPOHHHE
TpeyrojbHUKU. IlpusHaku wu
CBOICTBA  paBHOOEAPEHHOTO
TpEeyTOJbHUKA.

IIpoTtuB OGousbIIeit CTOPOHBI
TPEYTOJIbHHUKA JIEKUT OOJIBIINHA
yroa. Ilpocreiimme
HEpaBEHCTBA B T'€OMETPHH.
HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO JIOMaHOM.
IIpssMOYyTONBHBIN TPEYrOIbHUK
cyraoMm B 30°. IlepBrie
TOHATHSA O JO0Ka3aTeIbCTBaxX B
reoMeTpuu

Pacno3snaBarn rnapsl paBHBIX
TPEYTrOJILHUKOB Ha I'OTOBBIX YepTEkKax
(c ykazaHuEeM MPU3HAKOB).

BbIBOAUTH CIIeICTBUA (PAaBEHCTB
COOTBETCTBYIOIINX JIEMEHTOB) U3
PaBEHCTB TPEYTOJIHHUKOB.

DopMyIHPOBATH OIIpeCIICHUS:
OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO,
MIPSIMOYTOJIBHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEyTrOJIbHUKOB;

OHCCEKTPUCHI, BRICOTHI, MEITHAHBI
TpPEYTroJbHUKA; CEPEIMHHOIO
IEPHEHAUKYJISIPA OTPE3Ka; IepuMeTpa
TpEyrojbHUKA.

PopmyIHpoOBaTH CBOMCTBA U NPU3HAKHU
paBHOOCIPEHHOTO TPEYTOJILHUKA.
CTpouTh 4YepTeXH, pelmiaTh 3a/1a4u C
MOMOIIBIO0 HAXOXJIEHUSI PaBHBIX
TPEYTOJIbHUKOB.

IIpuMeHATH IPU3HAKU PABEHCTBA
OpSIMOYTOJIBHBIX TPEYTOJIbHUKOB B
3a/1adax.

Hcnoan3oBaTh NH(POBEIC pECyPChI IS
HMCCJIeJOBAHMSA CBOMCTB U3y4YaeMbIX
¢uryp.

3HAKOMHTBCA ¢ HCTOPUEH Pa3BUTHS
reoMeTpun




[MapannenbHblie

[lapannensHBIE TPAMBIC, HX

DopMyIHpOBaTh MOHITHE MapauICIbHBIX

npsiMble, cyMMa [cBOMCTBa, [IsThIl mocTynar MPSIMBIX, HAXOJAUThH MPAKTHYECKUE TPUMEPBDL.
YIJIOB EBxnupa. Hakpect nexamiue, M3yyaTh cBOHCTBA yIJIOB, 00pa30BaHHBIX
TPeyroJjbHUKAa |COOTBETCTBEHHBIE U [pH [IEPECEUCHUN TMapauIeNIbHBIX TPSMBIX
(14 1) OJHOCTOPOHHHUE YTJIbI CEKyILEeH.
(oOpazoBaHHBIE TIPH I[IpoBoaNTH 10Ka3aTEJILCTBA
[epecevueHn ! NapaieIbHbIX [MapaJuIeIbHOCTHU JIBYX MPSIMBIX C TTOMOIIBIO
MPSIMBIX CEKYIICH). YIJ10B, 0Opa30BaHHBIX NPH EPECEUCHUHN
[Ipu3HaK mapajuIeTbHOCTH STHUX MPSIMBIX TPETHEH MPSIMOMA.
MPSIMBIX YE€PE3 PABEHCTBO BpIYHCASITH CyMMY yTJIOB TPEYTOJIBHUKA U
PAacCTOSIHHI OT TOYEK OTHOU MHOTO- YIOJIbHUKA.
NpsIMOM A0 BTOPOU MPsIMOU. Haxoauth 4ncioBbic 1 OYKBEHHEIC
CyMMa YIJ0B TPEYTOJIbHHUKA 1 3HAYCHUA YTJIOB B TCOMCTPUUYCCKHUX 3a/ladax
MHOTOYTOJIBHHKA. C UCIIOJIb30BAHHEM TEOPEM O CyMMeE YIJIOB
BHelinue yribel TpeyroJabHUKaA TPEYTOJILHUKA U MHOTOYTOJIbHHUKA.
3HAKOMMTBLCS ¢ MCTOPUEH Pa3BUTHUS
reoMeTpun
OxpyxHocTbu |OKPYXKHOCTB, XOPABI U DopMyJTUPOBATHL ONpeeIeHN
KpyT. IMaMeTpPhI, UX CBOHCTBA. OKPY>KHOCTH, XOpAbI, AHaMeTpa v
I'eomeTpuueckn [KacaTtensHas K OKPY»XHOCTH. KacaTeNbHOI K OKpykHOCTH. M3y4aTh nx
enocrpoenns  (OKpYXHOCTL, BIIMCAHHAS B CBOMCTBA, MPU3HAKHU, CTPOUTh YEPTEHKH.
(14 4) yroJi. [Tousitue o I'MT,

IpUMEHEHUE B 3aJadax.
buccekTpuca u cepeIMHHBII
[MEPIICHANKYJISIP KaK
T€OMETPUUECKUE MECTA TOYEK.
OKpy>XHOCTH, OIHUCAaHHASI OKOJIO
TpeyroibHUKa. Brincannas B

TPEYTOJIbHUK OKPYXHOCTb.

HccaenoBathb, B TOM UUCIIE UCIOJIB3YS
nu¢poBbIe pecypchl: OKPY>XHOCTB,
BIIMICAHHYIO B yTOJ; IEHTP OKPYKHOCTH,
BIIMICAHHOMW B YT'OJI; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

Ncnouab3oBath MeToa I’ MT msa
I[OKa?,aTGIII)CTBa TeopeM (o] HepeCC‘ICHI/II/I




[IpocTeitine 3anaun Ha
MOCTPOCHHE

OHCCEKTPUC YTIJIOB TPEYTOJIBHUKA U
CepeIMHHBIX MNEPIEHIUKYJISIPOB K
CTOPOHAM TPEYrOJIbHUKA C IOMOUIBIO
I'MT. OBJ1ageBaTh NOHATHAMM BIUCAHHON
U OIIMCAaHHOM OKPYXKHOCTEH TpeyroiabHUKa,
HAXOJAUTh LIEHTPHI 3TUX OKPY>KHOCTEH.
PemaTe OCHOBHBIC 32/1a4H Ha IOCTPOEHHE!
yrila, paBHOTO JAHHOMY; CEPEIUHHOTO
MepIEeHANUKYIApa JAaHHOTO OTPE3Ka;
NpsIMOM, NMPOXOAAIIEH Uepe3 JaHHYIO
TOYKY M NEPHEHIUKYJISIPHON JaHHOMN
MPSIMOI; OMCCEKTPUCHI JaHHOTO YTJIa;
TPEYyTOJIBHUKOB IO  PAa3IMYHBIM
JIEMEHTAM.

3HAKOMMTBLCS C MCTOPUEH Pa3BUTHUS
reOMETPUU

I[loBTOpEHUE,
00001IEHne
3HaHuii (4 4)

I[loBTOpeHue u 06001IeHNE
OCHOBHBIX ITOHSATUN U METOIO0B
Kypca 7 Kjacca

PemaTh 3a1auu Ha IOBTOPEHMUE,
MUIFOCTPUPYIOLIUE CBSI3U MEX]Y Pa3IUUHbIMU
JacTsIMU Kypca
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8 kmacc (He menee 68 u)

HasBan
ue
pa3nena
(TemblI)
Kypca
(uuciio
4acoB)

OcHoBHOe cojep:kaHue

OCHOBHBbIE€ BH/IbI
JeATeIbHOCTH 00yYaIoIHXCs

DJIeKTPOHHBIE
(uugposbie
o0pa3oBaTe/ibHbI

e pecypcsbl)

YeThIPEXyrojabH
uku (12 4)

[Tapamienorpamm, ero
[IPU3HAKU U CBOKWCTBA. HacTHBIE
clIydau IapajjieiorpaMMoOB
(IpSIMOYTOJIBHUK, pOMO,
KBaJpaT), X MPU3HAKHA U
cBoicTBa. Tpaneuus.
PaBHOOOKAs M IIPSIMOYTOJIbHAS
Tpanenuu.

Y 1BOE€HUE MeqUaHBbI.
LleHTpanbHas cumMmMmeTpust

300pakaTh M HAXOAWUTH Ha YepTEkKaX
UEeTHIPEXYTOJIBHUKHU PA3HBIX BUJOB U UX
SJIEMEHTEI.

DopMyIUpOBaTH ONIPEACICHUS:
MmapajuieJiorpaMma, IpsMOyTOJIbHIKa, poMoOa,
KBaJpaTa, Tpameluu, PaBHOOOKOH
Tpareuu, TPSIMOYTOTBEHON TPaTCIHH.
Jl0Ka3bIBaTh M MCIIONIE30BATh IIPH PEIICHAN 3a7a4
MpPU3HAKHA U CBOMCTBA: ITapajuieiorpaMMa,
psIMOYTOJIBHHKA, poM0Oa, KBaJparTa,
Tpanemnuu, paBHOOOKOW Tparieluu,
MPSIMOYTOJIFHOM Tpamneruu.

[TprMeHsTh METO YIBOSHUS MEIUAHBI
TpEYTOJIbHHKA.

Hcnonp30BaTh MHUPPOBBIE PECYPCHI TS
HMCCIIeJOBAaHMSI CBOIMCTB M3yYaeMbIX GUTYD.
3HAKOMHTBCS C HICTOPHUEH Pa3BUTHS
reoOMEeTPUHU




Teopema
dajeca n
Teopema o
MPONOPUUOHAJIB
HBIX 0TPe3Kax,
MoI00HbIE
TPeyroJIbHUKH
(15 u)

Teopema ®aneca u Teopema o
MPONIOPIIMOHAITBHBIX

OTpe3Kax.

Cpenusis JTUHUS
TpeyrojibHuKa. Tparenus,
e¢ CpeHsIsl IUHUSL.

IIponnopuuoHanbHBIE
OTpPE3KH, IIOCTPOCHHUE
YETBEPTOTO
MIPONIOPIIMOHAIIBHOTO
OoTpe3Ka.

CpolicTBa 1IeHTpa Macc B
TPEyTOJIbHUKE.

[TotoGHBIE TPEYTOIBHUKH.
Tpu npu3Haka nogoous
TPEYrOJIbHUKOB.
IIpakTHueckoe NpUMEHEHUE

IIpoBOANTH NOCTPOEHMS C TOMOIIBIO
LUPKYJIS U JIMHEUKHU C HUCITOJIb30BaHUE
TeopeMbl Dajeca U TEOPEMBL O
MPONOPIUOHATIBHBIX OTPE3Kax, CTPOUThH
YeTBEPTHIH MPOIIOPLIMOHAIBbHBII
OTPE30K.

IIpoBoaNTH 1O0KA3ATEJABCTBO TOIO, YTO
MEIUaHbl TPECYTOJIbHHUKA MEPECCKAIOTCA B
OJTHOM TOYKE, U HAXOAUTH CBSI3b C
LIEHTPOM MAaccC, HAXOAUTh OTHOLIECHUE, B
KOTOPOM MEJHUaHbl AEIATCS TOYKOU UX
MEPECEUEHUSI.

HaxoauTth 1mo1o0HbIE TPEYTOIBHUKH Ha
TFOTOBBIX YEPTEXKAX C yKa3aHUEM
COOTBETCTBYOUINUX ITPU3HAKOB HOI[O6I/I$I.
PemaTe 3agaum Ha TOT00HBIE
TPEYTrOJBHUKNA C IIOMOIIBIO
CaMOCTOSITEIILHOI'O MMOCTPOCHUSA
YEPTEIKEH U HAXOXKICHUSI TTOJOOHBIX
TPEYTOJILHUKOB.

IIpoBoauTs J10Ka3aTeJIhCTBA c
HCTIOJIb30BAaHUEM ITPU3HAKOB 110100MSI.
Jdoxka3pIBaTh TPU IpU3HAKA ITOJ00US
TPEYroJbHUKOB.

IIpuMeHATH NOJlyYeHHbIE 3HAHUS NIPU
peleHun FeOMETPUUYECKUX U
MMPaKTUYECKUX 3a7ad.

3HAKOMHTBCA ¢ HCTOPHEH Pa3BUTHSA
reOMETPUH




Ili1omanp.
Haxoxxnenue
nIomaaei
TPeyroJibHUKOB
n
MHOT'0YT0J1bHBIX
(uryp.
Tlaomaau
OJ00HBIX
buryp (14 )

[Tonsitne 06 oOmieit Teopun
IO M.

Dopmynbl 1L IUIOLLAIM
TPEYTOJILHUKA,
napaiesiorpamMmma.
OTHOIIIEHHUE mioiaaeu

TPEYTOJIHHUKOB C OOIIIHUM
OCHOBaHHEM WJIH 00IIeit
BBICOTOM. Brraucienue
TUIOMIAICH CIIOXKHBIX PUTYP
qepes pa3OneHUe Ha YaCTH U
JOCTPOCHHUE.

IMnomanu duryp Ha
KJIeT9aToi Oymare.
ITnomanu mogo0HBIX QUTYP.
Breraucienue niomagei.
3amaun ¢ IPaKTHYECKUM
coaepxaHueM. Peuienue
3a/a4 C IIOMOIILIO METOIa
BCIIOMOIraTeNbHOM ILIOIIA A

OBaaneBaTh TePBUYHBIMH
NpeacTaBJIeHUsIMU 00 001el Teopuu
mromanu (Mepsl), GopMyTUpPOBaTH
CBOMCTBA IO/, BBISICHATD HMX
HATJISITHBIA CMBICII.

BeiBOANTH bopmyitb IR IIEN |
rmapajiesiorpaMmma, TpEeyTOJIbHUKA,
Tpanenuu u3 GopMyIIbl IITOMIATN
OpsiMOyToJbHUKA (KBaaparta).

BriBoauTH GOPMYIIBI IO BEIITYKJIOTO
YETHIPEXYTOJIBHNKA YE€PE3 TUATOHAIH U YTOJI
Mexxay HuMH. HaxoauTs mmomanu Guryp,
n300paKEHHBIX Ha KIIeT4aToit Oymare,
HCI0JIB30BATh pa30HeHNE HA YaCTH U
JIOCTPOCHHE.

PazoupaTh npuMepsbl HCIIOJIL30BAHUS
BCIIOMOTaTEIbHOW MUIOLIA M IS PeLICHHS
reOMETPUUECKHX 3a/ay.

Haxoautp mioniaay mono0HBIX Guryp.
Boruucasts TUTOLIAAN Pa3IMIHBIX
MHOTOYTOJIbHBIX (hUryp.

PemaTe 3aga4u Ha ruonIa b ¢ NPAKTHYECKUM
coziepKaHHeM
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Teopema
Iudaropaun
Ha4aja
TPUTOHOMETPHHU
(10 1)

Teopema Iudaropa, e
JIOKa3aTeJIbCTBO u
IIPUMEHEHHUE. OOpaTHas
teopema I[Tudaropa.
OmnpenencHue
TPUTOHOMETPUYECKHX
(ynkmuii octporo yria,
TPUTOHOMETPUYECKHE
COOTHOLICHHUA B
IPAMOYTOJIBHOM
TpeyroabHuKe. OCHOBHOE
TPUTOHOMETPHUYCCKOE
TOXAecTBO. COOTHOIICHUS
MEXy CTOPOHAMH B
MPSIMOYTOJIBHBIX
TPEYTrOJBbHUKAX C YrjaMU B
45° u1 45°; 30° 1 60°

Hoxa3eiBaTh Teopemy [ludaropa,
HCI0/Ib30BATH

€¢ B IPAKTUUECKNX BBIUYNCIICHUSAX.
@opMyJIHPOBATHL OIPEACICHUS
TPUTOHOMETPUUECKNX (PYHKIIUI OCTPOTO
yria, IpoOBepsaTh UX KOPPEKTHOCTb.
BbIBOAUTE TPUTOHOMETPUUECKHUE
COOTHOUIEHUS B IPSIMOYT'OJIbBHOM

TPEYTOJIbHUKE.
HUccaenoBaTb COOTHOIIEHUS MEXKIY
CTOpOHAMU B MIPSIMOYTOITBHBIX

TpeyroJbHHUKax ¢ yriaamu B 45° u 45°; 30°
u 60°.
Hcnoab3oBaTh GOPMYJIIBI IPUBEICHUS H

OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECCTBO JJIA HaXO0XICHUS
COOTHOILICHUN MEXIY

TPUTOHOMETPUUYECKUMHU (DYHKIIUSIMHU
pas3IM4YHbIX OCTPBLIX YIJIOB.
IIpuMeHATH NTOTyYeHHbIE 3HAHUS U
YMEHHUS IPU PEIICHUH NMPAKTHIESCKUX
3aJa4.

3HAKOMHTBCA ¢ HCTOPUEH Pa3BUTHS
reoMeTpun




Yriabl B

Bnucannsie n OECHTPAJIBHBIC

(I)OpMyJII/IPOBaT]) OCHOBHBIC OIIPCACIICHUA,

OKPYKHOCTH. YIJbL, YTOJI MEXKIY CBsI3aHHBIC C YIJIaMH B Kpyre (BIUCAHHBIIN
Brucannbie n KacaTeJbHOU U XOPAOU. YTIIIbl yToJI, HEHTPAJIBHBIN yTo).
OIMUCaHHBIC MEX/y XOpJiaMu U HaxoauThs BOHUCaHHBIE YIJIbI,
“ETBLIPEXYTOIbH | cexynUMU. ONMPAIOLIHAECS HA OJIHY AYT'Y, BBIYHCIATH
HKH. BrincanHble 1 ONMCaHHbBIC YIJIBI C TIOMOIIBIO TEOPEMBI O BIMCAHHBIX
KacareabHblie YEeTHIPEXYTOIBHUKH, WX yriax, TEOPEMbl O BITHCAHHOM
K OKPY3KHOCTH. | ppp3Haky M CBOWCTBA. YEThIPEXYTOJIbHUKE, TEOPEMBI O
Kacaunne I[IpuMmeHeHUE ITHX CBOMCTB LeHTpaibHoM yrie. MeciienoBaTb, B TOM
OKPY:KHOCTeH pH PEIICHUNA YHCJIC C TOMOIIBIO ITU(PPOBBIX PECYPCOB,
(13 4) TeOMETPHUYCCKHX 3a7ad. BIUCaHHBIC U OIHCAHHbBIC

BzanmHOe pacnonokeHue NByX | UYEThIPEXYTOJbHUKU, BBIBOJUTH HX

okpyxHocTeil. Kacanue CBOIICTBa U NIPU3HAKU.

OKpY>KHOCTEH Hcnoab30BaTh 3TH CBOWCTBA U

MPU3HAKW NIPU PEIISHUN 3a71a4

[losTopenue, IToBTOpEHNE OCHOBHBIX PemaTs 3aga4un Ha NOBTOPEHHE,
o0o0menue HOHSTUH W METOJIOB KypPCOB WJUTIOCTPUPYIOLIHE CBSI3U MEXKIY

3HaHui (4 1)

7 n 8 xiaccoB, 0000IIECHHE
3HaAHUU

Ppa3/iINdYHbIMU HAaCTAMU KypcCa




9 kuacc (He MeHee 68 4)

Haspanue DJIeKTPOHHbIE
pasiesa (TeMbl) OcHOBHOE cojep:KaHue OcHoBHbIe BH/IBI (uupoBbIe
Kypca (4mciio AeSITEILHOCTH 05y atommxest 00pasoBaTe/IbHbI
4acoB) e pecypchl)

Tpuronomerp
usi. Teopembl
KOCHHYCOB H
CHHYCOB.
Pemenue
TPEYroJIbHUKO
B (16 u)

OmnpeneneHue
TPUTOHOMETPUIECKUX

¢ynskmit yrmos ot 0° mo 180°.

Kocunyc u cuHyc mpsiMoro u
Tymoro yrina. Teopema
KocuHycoB. (O000IICHHAs)
TeopeMa CHHYCOB (C pagmycoM
OMMUCAaHHOU OKPYKHOCTH).
HaxoxxzaeHue 1auH CTOPOH U
BEJIMYHUH yTJIOB
TpeyroabHUKoB. Dopmyna
IUIOIIAIN TPEyTroJIbHUKA
qepe3 JIBE CTOPOHBI M YTOJ
Mmexnay Humu. opmyna
NI0LIAAN YEeTHIPEXYTOIbHUKA
4yepes3 ero JUaroHaiau U yroil
mexay Humu [IpakTuyeckoe
OpUMCHEHHUE TOKa3aHHBIX
TEOpeM

DopMyJIUPOBATH OIIPeIeSIeHUsI
TPUTOHOMETPUYECKUX (DYHKIHI TyIbIX U
MIPSIMBIX YTIIOB.

BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY
CHHYCOB (C pagnycoM ONHCAHHOM
OKPY>KHOCTH).

Pemiate TpeyrojabHUKH.

Pemath npakTruyeckue 3ajaqu,
CBOJISILIIMECS K HAXOXKJICHHUIO PA3JIMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA
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IIpeodpazoBa
HHe No100usI.
Merpuueckue
COOTHOLLCHHUSI
B
OKPYKHOCTH
(10 u)

IMousTre o mpeodpazoBaHUH
1o106usi. COOTBETCTBEHHBIE
3JIEMCHTHI TTOJIO0HBIX QUryp.
Teopema o npoussencHun
OTPE3KOB XOpJI, TeOpeMa O
MIPOU3BEACHUHN OTPE3KOB
CEeKYyIIUX, TeOpeMa O KBajapaTe
KkacarenbHOU. [IpumeneHnue B
pCIICHNH T€OMETPHUICCKIX
3amaq

OcBauBaTh NOHATHE IPEOOPA3OBAHUS
noxo0us.

HccaenoBarb OTHOIIEHUE JIMHEHHBIX
3JIEMEHTOB (GHUTYp IPU MPEOOpPa30BaAaHUU
noxo0us.

Haxoauts npuMepbl mogo0usi B

OKpy Karolen AeiiCTBUTEIbHOCTH.
BbIBOAUTH METPUUECKUE COOTHOLLIEHUS
MEXAY OTpPE3KaMU XOpH, CEKYILIHUX U
KacaTeJIbHbIX C UCHOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJOOHBIX
TPEYrOJIbHUKOB.

Pemats reomerpruueckue 3agauu u
3a7jauM U3 peajibHOM KU3HHU C
HCITOJIb30BAaHUEM ITOJTO0HBIX
TPEyrOJIbHUKOB.




BekTopbi(12 )

Omnpenenexnue BEKTOPOB,
CII0’KEHHE U Pa3HOCTh
BEKTOPOB, YMHOKECHHE
BEKTOpa Ha 9HCIIO.
Dusndyecknii Hu
re€OMETPUYECKUN CMBICII
BEKTOpPOB. Pasznoxenue
BEKTOpa o JABYM

HCKOJIJIMHCAPHBIM BEKTOPaM.
Koopaunatel BekTOpa.
CkanspHoe Npou3BeIeHUE
BEKTOPOB, €TI0 IPUMCHEHHUE
JUUIST HAXOKJICHUS JUTHH U

YTJIOB.
Pemenue 3ama4 ¢ moMoubI0
BEKTOpPOB. ITpumenenne

BCKTOPOB AJIsI PCHICHUS
3aJa4 KMHEMAaTHUKHU U

HUcnoab3oBath BEKTOPBI KakK
HaIlpaBJICHHBIC OTPE3KH, HMCCIeI0BATh
TeOMETPUISCKUAN (TrepemerieHue) u

¢usmueckuit (cuna) CMBICIIBI BEKTOPOB.
3HaTh omnpeaeeHUs1 CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOXXEHHsI  BEKTOpa  Ha
YHCIO0, UCCJIEA0BATh TEOMETPUYECKUN 1
(bu3nUecKuil CMBICIIBI ATUX OIEepPaIUi.
PemaTe reoMeTpudecKkue 3agauu c
HCIIOJIb30BaHUEM BEKTOPOB.
PackiaaabiBaTh BEKTOp IO ABYM
HCKOJIUIMHCAPHBIM BEKTOpPAaM.
Hcnoas3oBaTh CKaJIIpHOE
MIPOU3BEICHUE BEKTOPOB, BBIBOAHMTH
€r0 OCHOBHBIE CBOWCTBA.

BbI4uciasaTe CyMMYy, Pa3HOCTb U
CKaJISIpHOE MPOU3BEJICHNE BEKTOPOB B
KOOpAWHAaTaXx.

MEXaHUKHU IpuMeHSITH CKaJIsIPHOE MPOU3BEICHNE
JUISL HAXOJKJICHHMS! JUTHH U YTJIOB
JlekapToBbI JlekapToBbl KOOPAWHATHI OcBauBaTh NOHSATHE TIPIMOYTOIBHOMN
KOOPAMHATHI TOYEK Ha IJIOCKOCTH. CHCTEMBbI KOOPJIMHAT, JEKapPTOBBIX

HA IJI0CKOCTH
R

VYpaBHeHue npsiMoil. YrioBoi
K0d(GHUIHEHT, TAHT'€HC yIJila
HaKJIOHAa, MapajljieJbHbIE WU

HepUeHINKYISAPHBIC

psIMBIE.

YpaBHeHue OKPY>KHOCTH.
Haxoxnenue KOOpAWHAT

KOOpAUHAT TOUYKH.
BeIBOAUTH YypaBHEHUE NPSIMOU U
OKPYXHOCTHU. BbI1€JIAITH MOJIHBIN
KBaJpaT ISl HaXOXIAEHUS LISHTpa U
pannyca OKpPYXXHOCTH MO €€
YPaBHEHHUIO.

Pemare 3a5a4yuM Ha HaXOXKICHUE TOYEK




TOYEK nepeceveHust
OKPY>KHOCTH U IIPSIMOU.
Metoa KoopauHAT NIpU
peLIIeHUN TEOMETPUIECKUX
3a7a4.

Hcnonp3oBaHue MeTo1a
KOOPIAWHAT B TIPAKTUIECKUX
3a7a4dax

IepeceyeHus! MPSIMBbIX U OKPY>KHOCTEH ¢
TTOMOIIIBIO METOa KOOPIMHAT.
HUcnoub3oBaTh CBONCTBA YIJIIOBOTO

K03 (ppuIeHTa IPIMON IPH PEIICHUH
3a7ad, JJIs1 ONIPEEIICHUS PACIION0KEHHUS
NpsIMOM.

IIpuMeHsATh KOOPAUHATHI IPH PEIICHUN
TCOMETPUYCCKUX U TPAKTHYCCKUX
3a7a4, A1 HOCTPOCHUS
MaTCMaTHUYCCKUX MOHCHeﬁ pCalbHbIX
3ama4 («MeTOJ KOOPJIUHATY).
ITosib30BaTBHCH IS NOCTPOSHUS U
HcCIIe0BAHUN TU(PPOBBIMHU PECypPCaMH.
3HAKOMMTBLCSI C HCTOPUEH pa3BUTHUS
reoMeTpuHr




IIpaBuibHbIE
MHOI'OYT0JIbH
uku. Juimna
OKPY/KHOCTH
U IJI0IA1b
Kpyra.
Boruncienne
IJIomaaen

CR)

IIpaBunbHbIE
MHOTOYTOJIbHUKH,

BBIYUCJIICHHUC UX DJICMCHTOB.

Yucno nmu U aJMHA
OKpY>XHOCTH. J[nmuHa nyru
OKpY>XHOCTHU. Panuannas
Mepa yria.

IInomanpk kpyra u ero
3JIEMEHTOB (CeKTOpa U
cerMeHTa). Beraucienue
miomanet Guryp,
BKJIFOYAIOIIHX 3JICMEHTEI
Kpyra

PDopmMyIUPOBATH OIIPEIECIICHUE
NPaBUIBHBIX MHOTOYTOJIBHUKOB,
HAXOJUTH UX DJIEMEHTHI.
ITonb30BaTHCA MOHITUEM JIJIMHBI
OKPY>KHOCTH, BBEJCHHBIM C ITOMOIIBIO
MPaBUIBHBIX MHOTOYTOJIbHUKOB,
onpeneJsTh YUCIIO U, JJIUHY OyTU U
paguaHHYI Mepy yria.

IlpoBoauThs mepexoj OT paJuaHHOMN
MEpHI yIriia K TpaJyCHOM 1 HA00OPOT.
OnpepensiTe NI0MAAL KPyTa.
BeiBoautes ¢opmyJibl (B rpagycHON U
panuaHHOW Mepe) Uil UIHH AYT,
IUIOIAe CEKTOPOB M CETMEHTOB.
Beraucasarts miomanu Guryp,
BKJIFOYAIOIIUX 3JI€MEHTHI OKPY>KHOCTH
(kpyra).

HaxoauTts mromanu B 3ala4ax peajlbHOU
JKU3HHU




JBu:kenust ITonsiTHE O ABMKEHUH Pasouparn HIPUMEDPBHI,
IJIOCKOCTH miockocTu. IlapannensHbIi WJUTIOCTPUPYIOIINE MTOHSITUS IBUYKCHUS,
(6 4) MepeHoc, MOBOPOT U LIEHTPOB U OCEH CUMMETPHHU.
cummMeTpusa. Ocu U LHEHTPHI DopmyIMpoBaTh ONpEIENECHUS
CUMMETPHH. rapajujaeiIbHOro IIepeHoca, IoBopoTa 1
IIpocreiiiue npuMeHEHUs B 0CEBOW CHMMETpUH. BBIBOAUTH HX
pelIeHuu 3a1a4 CBOWCTBA, HAXOJUTh HEMOJABUKHBIE
TOYKH.
HaxoauThb LEHTPBI U OCU CUMMETPUM
MpocTeHInX QUryp.
IIpumeHsaTh NapaiieibHbII IEPEHOC U
CUMMETPHIO npu penieHuu
reoMeTpUYeCcKUX 3a1ad (pa3doupars
MIpUMEPHI).
Hcnoub3oBaTh 115 IOCTPOCHUS U
nccie0BaHuil nppoBbIe pecypchbl
IloBTOpeHue TToBTOpEHNE OCHOBHBIX OnepupoBarb NOHATUAMU: UTypa,
o0o01menue, MOHSATUH U METOIOB KypCOB TOYKa, MpsMasi, yroj, MHOTOYTOJIbHUK,
cucreMaTus 7—9 xitaccoB, 0000IIICHUE U paBHOOEIPEHHBINH U PABHOCTOPOHHUIA
anust cUCTeMaTH3alus 3HAaHUM. TPEYTOJIbHUKH, HPSIMOYTOJIBHBII
3HAHMIA ITpocreiimme TPEyroJIbHUK, MejuaHa, OuccekTpuca
(7 v) reomMeTpudecKkue (purypsl u u BBICOTA TPEYroJbHUKA,
ux cBoucTBa. M3mepeHue napasjiejiorpamMmm, pomo,

TCOMETPHUICCKUX BCIINYIHNH.

TpeyroiabHUKH.
[MapanmensHBIC "
MePICHANKYJIISIPHBIC

MpsiMbIE.

OKpyXHOCTh " KpyT.

NpSMOYTOJILHUK, KBaJpaT, Tpanenus;
OKPY>XHOCTB, KacaTeJIbHas; PaBEHCTBO
" iogobue Guryp, TpeyroJbHUKOB;
mapasieIbHOCTh u
NEePNEeHAUKYISIPHOCTb NPSIMBIX, YTOJI
MEXIY PSMBIMHU, CUMMETPUs




I'eomeTpuueckue OTHOCHUTEJILHO TOYKH U NPsIMO; JIJINHA,
TIOCTPOCHUS. Vsl B paccrosiHue, BeIMYUHA yTJIa, TUIOIIAalb,
OKpY’XHOCTH. Brimcanusie u TIepuMeTp.

OITMCaHHBIE OKPY>KHOCTH Hcnoan3oBaTh popMyJIbl: IEpUMETPa U
MHOTOYTOJNBHHUKOB. [Ipsimas TUTOIIAA MHOTOYTOJTBHUKOB, JUTHHBI

51 OKpY’>KHOCTb. OKPY’XKHOCTH | TUJIOIIAIN Kpyra, o0heMa
YeThIpeXyTroILHUKH. MIPSIMOYTOJIFHOTO TTapajjieyIeIHIeaa.
BnoucanHele M ONMCaHHBIC OnepupoBaTh MOHATHSIMM:
YEeThIPEXyTOJbHUKU. NPsSIMOYTOJIbHAsE CUCTEMa KOOPJAUHAT,
Teopema I[Tudaropa u Hayana BEKTOP; UCHOJIL30BATh OTU TOHSTHUSI
TpUroHOMETpUH. Pemenue JUISI TPEICTABIICHUSI JAHHBIX U PEIICHUS
OOIIHNX TPECYTOJILHUKOB. 3a/1a4, B TOM YHCJI€ U3 JIPYTUX YUEOHBIX
[TpaBunpHEBIC nmpeaMeToB. PemiaTh 3aga4u Ha
MHOTOYTOIbHUKH. IMIOBTOPEHNUE OCHOBHBIX IMOHATHH,
IMpeobpazoBanus WLTIOCTPAIIHIO CBSI3EH MEXIY
IJIOCKOCTH. JIBYDKEeHHUSI. pa3sTUYHBIMH YacTsIMU Kypca.

I[Tomobue. CummMmeTpus. BpiOupaTh MeTOA 1151 pELLIEHUs
ITnomanes. Berunucienue 3a1a4H.

JIOIAJICH. IImomamanu Pemiats 3agauyM W3 IIOBCEIHECBHOMN
MoA00HBIX PUTryp. KU3HU

JlexapToOBBlI KOOPJAUHATHI HA

JIOCKOCTH.

BekTopbel Ha MIOCKOCTH

2 30ecb npedcmasient sneMeHmpl Co0epICanus Kypea, usyuasuuecs 6 5—8 knaccax u mpebyrowue nosmopenus, 0606wenus u
cucmemamuzayuu. OoOpawyamspcs K SMoMy MAmepuany MoJHCHO 8 8ude akyenma Ha 3asepuiarouem smane uzyierus Kypca 9
KACca uny pacnpeoeams no COOMEemcmeyiowum memamudecKum pazoeiam, usyiaemvblm 8 meyeHue yuebHo2o 2004.



IIpu paspaborke paboueil mporpamMMbl B TEMaTHYECKOM IUIAHUPOBAHUU MOTYT OBITh yYTEHBI BO3MOXXHOCTH
HCITONIb30BAaHUS DJICKTPOHHBIX (IIUPPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIOMINXCS YIeOHO-
METOJAMYECKUMH MarepuajaMu (MyJbTHMEIUHHBIE MPOrpaMMbl, 3JICKTPOHHBIE YYEOHHMKHM W 3aJa4HUKH,
SJIEKTPOHHBIE OUOJIMOTEKH, BUPTyaIbHbIC J1a0OPATOPHUU, UTPOBBIEC IPOTPAMMBI, KOJUIEKIUHA HU(POBBIX
00pa3oBaTEIbHBIX PECYPCOB), HCIOJIB3yEeMbIMU JUIsl OOYYSHUS U BOCIUTAHUS Pa3IMYHBIX IPYIN HOJIb30BaTeICH,
MPEICTABIICHHBIMU B 2JIEKTPOHHOM (LM POBOM) BHJE U PeaJM3yIOMMNMHU TUIaKkTHYecKkrue Bo3MokHocTn UKT,
colepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 0Opa3oBaHUU.



PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «(BEPOATHOCTD U CTATUCTHUKA».
7-9 KJIACCBI

HEJHW U3YYEHHUS YYEBHOI'O KYPCA

B coBpemennom 1indpoBoM Mupe BEPOSITHOCTD U CTATUCTUKA
pHOOpeTaroT BCE OOJBIIYIO 3HAYUMOCTh, KaK ¢ TOUYKH 3pECHUS
MPAaKTHYECKUX MPUIOKEHUN, TaK U UX POJIU B 0Opa3oBaHUU,
HEoOXOMMOM Ka)XJoMy 4eJoBeKy. Bo3pacraeT uucio npodeccuid,
IIPHA O BJIAJCHUH KOTOPBIMH TpeOyeTcs Xopormas 0a3oBasi MOATOTOBKA
B 00JIaCTH BEPOSITHOCTH M CTAaTUCTHKH, Takasl IOJrOTOBKA BaXKHA
TS TIPOJTOJKEHMST 00pa30BaHUsI M JUIsl yCIIEITHON MTPO(eCCUOHAIBHOM
Kapbephl.

Ka)KZ[LIﬁ YCJIOBCK MOCTOSAHHO MPUHHUMACT PCUICHUA HAa OCHOBE
MMEIOIINXCS Y HETO JAHHBIX. A Ist 0OOOCHOBAHHOTO NIPHUHSITHS
peuIeHNs B yCIOBUSIX HEAOCTATKA WIIN U30bITKAa NH(POPMALINU
HEoOXOAMMO B TOM YHCIE XOpOomo c(hopMHUpOBaHHOE
BEPOSITHOCTHOE M CTATHCTUYECKOE MBIIUICHUE.

HMMeHHO mo3TOMY OCTpPO BCTalIa HEOOXOINMOCTE C(hOPMUPOBATH Y
oOyuaromuxcss PyHKIHOHAIBHYI I'PAMOTHOCTH, BKJIFOYAIOIIYIO B
cebs1 B KauecTBE HEOTHEMJIEMOM COCTABIISIIONIEH YMEHHUE
BOCIIPUHUMATH U KPUTHYICCKH aHAJITU3UPOBATH I/IH(I)OpMaI_II/IIO,
MPEICTABICHHYIO B Pa3JIMYHBIX opMax, TOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX PEATbHBIX ITPOIIECCOB U 3aBUCUMOCTEH,
MIPOU3BOJINTH TPOCTEHININE BEPOSITHOCTHBIE PACUYEThI. 3HAKOMCTBO C
OCHOBHBIMH NPUHIHMNAMH cOOpa, aHAIIN3a W IPEICTABICHUS JaHHBIX
W3 pa3IMIHBIX cep )KU3HM OOIIEeCTBA M TOCY1apCcTBa MPHOOIIAeT
00yyJaromuxcst K 00IIeCTBEHHBIM HHTepecaM. M3ydueHne ocHOB
KOMOWHATOPHUKH pa3BUBACT HABBIKM OpraHU3alnuu rnepedopa u
l'[O)IC‘-IéTa quciia BapuaHTOB, B TOM YHUCJIC, B IPUKIAAHBIX 3ajjladax.
3HAKOMCTBO C OCHOBaMH T€OPHUH IrpaoB CO3TaET MaTEMaTHICCKHMN
bynnameHnT qa GopMUpPOBaHHUS KOMIETEHIHNH B 001aCTH
nHpopMaTHKN 1 TUPPOBHIX TexHoIoruii. [Tomumo sToro, mpu
U3YUYCHHUHN CTATUCTHUKU W BEPOATHOCTH O60FaHla}OTCﬂ
MPENCTABICHUSl y4JallUXCsl O COBPEMEHHOH KapTHUHE MHpa U
METOo/1aX ero HcciaeqoBaHus, (opMupyeTcs HIOHUMaHUE POIn
CTATHCTHKHN KaK UCTOYHHKA COLMAILHO 3HAYMMON HH(pOopMauu u
3aKJ1a/IbIBAIOTCSI OCHOBBI BEPOSITHOCTHOI'O MBIIIICHHUS.

B cooTBeTcTBHM ¢ JAaHHBIMU LEISIMU B CTPYKTYPE MPOTrPaMMBbI
yueOHOro Kypca «BeposiTHOCTP M CTAaTHUCTHKa» OCHOBHOM IIIKOJIBI
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BBIJICJICHBI CJICAYIOIINE COACPHKATEIbHO-METOANYECKUE JTMHUU:
«IIpencraBnenue JIAaHHBIX U omnmcareibHas CTaTHCTHKA;
«BeposTHOCTEY»;  «OJIeMEHTBl ~ KOMOMHATOpUKH»;  «BBenenme B
TEOPHUIO TPadOB».

Conepxanne nuHHH «IIpencraBieHne TaHHBIX U OMHCATEIbHAS
CTAaTUCTHKA» CIIY)KUT OCHOBOH JUIsi (DOPMHUPOBAHHsI HAaBBIKOB pabOThI
¢ nH(opManmei: OT YTEHHs U HHTEPIpeTai HH)OPMALIHH,
MIPEeACTaBIICHHON B TaOIMIIax, Ha AUarpaMMax u rpadukax a0 coopa,
MPEJCTABIICHHS] ¥ aHAJIN3a JaHHBIX C HCIOJIb30BaHUEM
CTaTHUCTUYECKHUX XapaKTEPHUCTHK CPEIHUX U paccenBanus. Paboras ¢
JIAaHHBIMH, 00y4YaloIIHecs y4aTcsl CYUTHIBAaTh U HHTEPIIPETUPOBATH
JIaHHBIE, BBIIBUraTh, apI'yMEHTUPOBATh U KPUTUKOBATh NPOCTEHIIINE
TUIIOTE3bI, pa3MbIIJIATL HAQ (baKTOpaMI/I, BbI3bIBAOIIITN MU
U3MCHYHNBOCTDH, U OICHUBATh UX BJIUAHUEC Ha paCCMaTpUBaCMbIC
BEJIMYHHBI U TTPOLIECCHI.

HMHTyHUTHBHOE IPEACTaBICHUE O CIIy4aifHOH U3BMEHYHBOCTH,
HCCIIeJOBAaHHE 3aKOHOMEPHOCTEH U TSHICHLIMI CTaHOBUTCS
MOTHBHUPYIOIICH OCHOBOW JUJISI N3YUCHHS TEOPUU BEPOSTHOCTCH.
Bosnbmioe 3Ha4YeHHE 371eCh UMEIOT NPAKTUYECKHE 3aJaHus, B
YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMH MOJICIISIMH.

[ToHsATHE BEPOSITHOCTH BBOJIUTCS KaK Mepa MPaBIOIIog00Hst
ciydaifHOro coObITHs. [1pu n3ydeHnn Kypca o0ydJaroruecs
3HAKOMATCA C HpOCTeﬁH]PIMPI MCTOAAMU BBIYHCICHUA BepOﬂTHOCTefI
B cnyqaﬁme OKCIICPUMEHTAX C PaBHOBO3MOXHBLIMU
QJIEMCHTApPHBIMU UCXOAaMU, BEPOATHOCTHBIMH 3aKOHaAMU,
MIO3BOJISIIOLIIMMH CTaBUTh U pelIaTh Oojiee CIOXKHBIE 3a1aun. B kypc
BXOOAT HAYAJIBHBIC MMPEACTABIICHUS O CHy‘{aﬁHLIX BCIIMYMHAX U UX
YHUCJIOBBIX XapaKTEPHUCTHKAX.

Takxe B paMKax 3TOT0 Kypca OCYIIECTBIISISTCS 3HAKOMCTBO
O6yanOH_[I/IXC$I C MHO>XKE€CTBAMU U OCHOBHBIMHU OII€paAlUAMU HAL
MHOXXE€CTBaMH, paCCMaTPUBAKOTCA TPUMEPHLI IPUMCHCHUA TJIA
PECUICHUA 3a/a4, a TaKXE HUCIIOJb30BaHUA B APYIUX
MaTeMaTHYECKUX KypcaxHW y4eOHBIX IMpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 knaccax wu3ydaercsi Kypc «BeposTHOCTH M CTaTHCTHKa»,
B KOTOPBI BXOJAT pazneiibl: «[IpeacraBienne TaHHbIX U
oInucaTebHasi CTAaTUCTHKa»; « BeposiTHOCTBY; « DIIeMeHThI
KOMOUHaTOpHKHN»; «BBenenue B Teoputo rpadosy.

Ha wm3yuenue manHoro xypca orBoauT 1 y4eOHBIH 4ac B HEJEIIO
B TEUYEHME KaXJOro roja oOydenwus, Bcero 102 yuyeOHBIX yaca.
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COJEPKAHUE YYEBHOI'O KYPCA (II0 'OAAM OBYUYEHNS)

7 KJace

[IpencraBiieHne JaHHBIX B BUJAE TAOJIHL, AUarpamMMm, rpaduKoB.
3arosiHeHre TabInI, YTEHUE U IOCTPOSHUE AUarpamMmm
(cTOIOHMKOBBIX (CTONOUYATHIX) M KPYTroBbIX). UreHue rpadgukon
peanbHBIX MpolleccoB. M3BnedeHne nHGOpMaAIINN U3 AUATPaMM U
TaOJINL, UCTIOJIL30BAaHUE U MHTEPIIPETALIUS JaHHBIX.

OmnucaresbHasI CTATUCTUKA: CpeJlHee apu(PMEeTHIECKOe, MeIMaHa,
pa3Max, HanOobIIee 1 HANMEHbIIICE 3HAUCHNUS Habopa YUCIOBBIX
NaHHbIX. [IpuMepsl cilydallHOU U3MEHYHUBOCTH.

CrygalfHBIN SKCTIEpUMEHT (OITBIT) U CITy4aifHOe COOBITHE.
BepositHOCTB 1 yacToTa. Posth MaioBepOSITHBIX M TPAKTUUECKH
JIOCTOBEPHBIX COOBITHI B MPHUPOJIC U B oOIIecTBe. MoHeTa u
HUTrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepnna, pedpo. Crernens BepmuHbl. Yucio pedep u
cyMMapHasl CTeleHb BepiurH. [IpencraBienue o cBI3HOCTH rpada.
e u muknel. [yt B rpadax. O6xoxn rpada (3HIepoB My Th).
[IpencraBnenne 06 opueHTHpOBAaHHOM Tpade. Penenne 3amad c
MOMOIIIBIO Tpad)oB.

8 xiacc

[IpencraBrenne TaHHBIX B BUJIE TaOIUI, JUarpaMm, rpauKoB.
MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOJAMHOXecTBO. Orepanuu Haj
MHO>KECTBaMHU: OOBEIMHEHUE, IIepeceueHue, JOIOJHEHUE.
CBolicTBa orepanuid HaJi MHOXXECTBAMHU: IIEPEMECTUTEIBHOE,
coueTaTeNbHOE, paclpeaeIuTeIbHOE, BKIFOUeHUs. Vcrioap30BaHue
Fpa(bI/I‘IeCKOFO npeacTaBICHUA MHOXECTB IJId OMMUCAaHUs PE€aJIbHBIX
MPOLIECCOB M SIBJICHUW, MPHU PEHICHUH 3ajad.

HN3mepenue paccenBaHus JaHHBIX. /Jlucnepcust U cTaHaapTHOE
OTKJIOHEHHE YHCJIOBBIX HaOoOpoB. Jluarpamma pacceuBaHUS.

DneMeHTapHBIE COOBITHSA CIy4daliHOTO ombITa. CiydaiiHbIe
coObITHsA. BeposiTHOCTH cOOBITHI. ONBITHI C PABHOBO3MOXHBIMH
SJIEMEHTAPHBIMA COOBITUAMH. CrydaliHbIi BEIOOP. CBSI3h MEXKIY
MaAJIOBEPOATHBIMU U MTPAKTUYCCKHU JOCTOBECPHBIMHU COOBITUSIMH B
MpHUpoJIe, OOIIECTBE U HAYKE.

Hepeso. CBolicTBa JepeBbEB: €AMHCTBEHHOCTD ITyTH,
CyHI€CTBOBaHUEC BUCSUEN BCPIIWHBI, CBA3b MECXKIAY 4YUCIOM
BepIIvH u yuciaoM pebep. [IpaBuno ymHokeHUs. Pemenue 3a1a4d ¢
nomo1pio rpados. [IporuBornonoxueie coobiTHs. narpamma
Oiinepa. O0beTMHEHNE U TIepecedeHne coobITuii. HecoBMecTHBIS
cobOwITHsI. DOpMyJIa CIOXKEHHST BEPOSITHOCTEH. Y CIOBHAs
BEPOSITHOCTb.
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IIpaBusio ymuoxxenust. HezaBucumsie coObitust. [Ipencrasienne
SKCIIEpHMEHTa B BHJE AepeBa. Penienune 3a1a4u Ha HAXOKICHUE
BEPOSITHOCTEN ¢ MOMOUIBIO JE€pEBa CIYyYallHOIO HIKCHEPUMEHTA,
nuarpaMm Jiinepa.

9 KJ1ace

[IpencrasiieHne JaHHBIX B BUJAE TAOJIML, AUarpamMM, rpaduKoB,
WHTEPIIPETanuus JaHHBIX. UTeHHe U TOCTPOCHHUE TaOJIHI, JUArpaMM,
rpaMKOB MO PEATBLHBIM JAHHBIM.

[TepectanoBku u pakropuasn. CoyeTaHHs U YUCIIO COYSTAHUH.
Tpeyronsuuk [lackans. Penienue 3agau ¢ UCIOJIb30BaHUEM
KOMOWHATOPHKH.

I'eomeTpuyeckas BeposTHOCTE. CIydalHBINH BHIOOP TOYKH U3
(urypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 JIYT'H OKPY>XHOCTH.

Hcnoeitanne. Ycenex u Heygava. Cepusi HICIIBITAHUM 10 IEPBOTO
ycnexa. Cepust ucnbeiTanuii beprynnu. BepostTHOocTH cOOBITHI B
cepuu ucnblTanuil bepnyium.

CrnyuaiiHasi BEIMYHMHA U PACHpPENEICHUE BEPOATHOCTEN.
MatemaTuueckoe oxuaanue u aucnepcus. [Ipumepst
MaTEeMaTHYECKOr0 OXXHJAHUS KaK TEOPETHUYECKOI'0 CPEIHETO
3HAYEHMS BEJIMUYMHBL. MaTeMaTH4uecKoe 0KUTaHUE U JTUCIIePCHUs]
Clly4yaliHOM BE€JIUYHUHBI
«YHCIIO YCIEXOB B CE€pHUM HCHbITaHUN bepHymmm».

ITousiTue o 3akoHe OodbIIMX uYwHceNn. M3mepeHune BepOSITHOCTEH
C ITOMOIIIBIO YacTOT. POk 1 3HaUeHNE 3aKOHA OOJIBIINX YHCET B
MIPHUPO/JIEe U OOIIECTBE.

IIVTAHUPYEMBIE INPEAMETHBIE PE3YJIBTATBI
OCBOEHMUSA PABOYEU ITPOI'PAMMBI KYPCA (ITO
I'OAAM OBYYEHMUS)

Hpe,E[MeTHI)Ie PEe3yJIbTaTbl OCBOCHUS KypcCa «BepOHTHOCTL u
CTaTUCTHKa» B 7—9 Kjraccax XapaKTCPpU3YHOTCs CICAYIOIINMHA
YMEHUSAMHA.

7 kiaacce

1. YwuraTs mHpOpMAIIHIO, IPEICTABICHHYIO B TAOIUIIaX, HA
JiarpamMmax; MpeacTaBsITh JaHHbIe B BUE TaOJINIl, CTPOUTH
JIMarpaMMebl (CTOJIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) 110
MaccHBaM 3HAYCHUH.

2. OmnucelBaTh M UHTEPIPETUPOBATH PEaJbHBIC YHCIOBBIC
JIaHHBIC, IPEACTABJIICHHBIC B TA0IMLIaX, HA IHarpaMmMax,
rpadukax.

3. Hcnonp3oBaTh A5 ONIMCAHUS TAHHBIX CTATUCTHYCCKUE
XapaKTEPUCTHUKU: cpegHee apuMeTHIECKOe, MEINaHa,
HanOOJbIIee U HANMEHbBIIIECE 3HAYCHUS, pa3Max.



HNmets npencraBiieHUe 0 caydYalHOW U3MEHUYMBOCTH Ha
mpuMepax [eH, (PU3NIECKUX BEIUINH, aHTPOITOMETPHIECKUX
JIAaHHBIX; UMETh NPEJICTABIEHUE O CTATUCTUYECKON
YCTOUYHUBOCTH.

8 KJ1acce

1.

H3Bnekats u peoOpa30BHIBATH nHGOPMAITHIO,
MPEICTABICHHYIO B BUJI€ TAaOIUL, TUarpamMm, rpadHKos;
MPEICTABIISITh TaHHbIE B BHJE TaOIUL, ITHarpamm, rpadukos.
OnuchIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHUX
nokaszaTreJjiel: cpeJHUX 3Ha4YeHUH U Mep pacCeuBaHUs
(pa3sMax, qucnepcHs U CTAaHAAPTHOE OTKIJIOHECHUE).

HaxonuTe 9acTOTHl YHMCIOBBIX 3HAYEHWHW M 9acCTOTHI COOBITHIA,
B TOM 4YHCJIE€ TIO pe3yJibTaTaM H3MEPEHHIl U HaOJIIOJICHUH.
HaxonuTe BEpOSITHOCTH CITydaifHBIX COOBITHH B OIBITAX, 3HAS
BEPOATHOCTU DJIIECMCHTAPHBIX CO6bITHﬁ, B TOM 4YHCJIC B OIIbITax
C PaBHOBO3MOX>XHBIMU J3JIEMCHTAPHBIMUA CO6I)ITI/I$IMI/I.
Hcnonp3oBath rpaduuecKkue MOACIH: JISPEBO CIIyUaitHOTO
SKCIIEpUMEHTa, AuarpaMMbl Disiepa, YUCIOBasl MpsMas.
OHepI/IpOBaTb IIOHATUAMMU. MHOXCCTBO, IOAMHOXCCTBO,
BBITIOJIHSITH OTIEPAalliy HaJ MHOKECTBAMU: OOBEIMHEHHE,
IepeceyeHne, JOIOIHEHHE; IePEYUCIISTh AIEMEHTHI
MHOECTB; IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonbs3oBath rpaduueckoe MpeACcTaBIeHUE MHOXECTB M
CBsi3el MeXAy HUMH JUIsl ONHCAHUs IPOIECCOB U SIBJIICHUI, B
TOM 4HCJIE NPU PEUISHUH 3a/iad U3 JIPYTUX y4eOHBIX
MPEAMETOB U KYpPCOB.

9 kJacce

1.

W3Bnekars u peoOpa30oBHIBAThH nHpOpPMAIIHIO,
MPECTABIICHHYIO B PA3JIMYHBIX UCTOYHUKAX B BUJC TaOIUII,
auarpamm, rpadukoB; NpPEACTaBISITH JaHHBIE B BHUIE
TabyuL, auarpaMmm, rpadukos.

PemaTe 3a1aum opraHN30BaHHBIM IIEPeOOPOM BapHAHTOB, a
TaK)X€ C HCIIOJIb30BaHHUEM KOMOWHATOPHBIX MPAaBUI U
METOJOB.

Hcmonp30BaTh onucaTeIbHBIC XapaKTEPUCTUKHU IS
MAaCCHBOB YHCJIOBBIX JAaHHBIX, B TOM YHCJE CPeIHUE
3HAYCHUS U MEpPhl paCCEUBAHMUA.

Haxonute 9acTOTHI 3HaYSHUI UM 9aCTOTHI COOBITHS, B TOM
9HCIe TTONb3YSACh Pe3yabTaTaMHU NPOBEACHHBIX U3MEPCHHUN U
HaOJIrOCHU.

HaxoauTe BepOSTHOCTH CITYYalHBIX COOBITHN B H3y9YCHHBIX
OIIBITax, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIBITAHUM 10 TIEPBOrO
ycrexa, B Cepusix MCIbITaHuW bepHysun.

WNmers mnpencraBieHne O  CIy4YalHOM  BEJIWYHMHE HU O
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pacrpefesleHu BEepOsSTHOCTEH.

Hmets npeAcTaBiieHE O 3aKOHE OOJIBIINX YHCEI KaK O
MPOSIBIICHUH 3aKOHOMEPHOCTH B CIyYalHOW H3MEHYHMBOCTH U
0 POJIM 3aKOHAa OONBIIMX YHCET B MPHUPOAES M OOIIECTBE.



TEMATHUYECKOE IINJAHUPOBAHUE YYEBHOI'O

KVPCA (ITO TOOAM OBYYEHU )
7 xnacc (He MmeHee 34 u)

Hazpanue JJIEKTPOHHbIE
pa3neJia (TeMbl) OcHoBHOE XapakTepucTUKa JAeATeJbHOCTH 00y4aromuxcs |(uudposbie
(4HMCJI0 YaCOB) coJepskaHue o0pa3oBare/ibH
bIe pecypchbl)

[IpencraBnenue | IIpencraBnenue OcBauBaTh cNOCO0bI NIPEACTABICHUS
JAHHbIX JaHHBbIX B Ta6J]I/ILIaX. CTAaTUCTUYCCKUX JaHHBIX U YHCIIOBBIX
(7 v) ITpakTHyeckue MAacCHBOB C ITOMOIIIBIO TAOIHIl U JUarpaMmm ¢

BBIYUCJICHUS 10 HUCIIOJIB30BAHUEM aKTYaJIbHbIX U BaKHBIX

TaOTUIHBIM JTaHHBIM. JTaHHBIX (IeMorpadudecKue JaHHEIC,

W3BneueHne U | TIPOU3BOICTBO MIPOMBIIIUICHHOU u

HHTEPIPETAITUS CEIIbCKOXO3STUCTBEHHOM MIPOJTYKIINH,

TaOITMIHBIX JTaHHBIX. OO0IIIECTBEHHBIC W IPUPOTHEIC SIBIICHUS).

IIpakTudueckass padoTa HN3y4aTh MeTOabI PabOTHl C TAOJIUYHBIMHA U

«Tadmuren). rpauIecCKUMU TIPEJICTABIICHUSIMHU JTaHHBIX

I'paduueckoe C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOJI€

npeacTaBJICHUC JaHHBIX IPAKTUYICCKHUX pa60T

B BUJIE KPYTOBBIX,

CTOJIOMKOBBIX

(cTonbuaThIX) AUATpPaMM.

YUreHne u IOCTpOCHUE

JHarpamMM. ITpumepsr

neMorpapuIecKux

JHarpamMM.

IIpaxTunueckas pabota

«lnarpammby




OnucarejbHa
§1 CTATHCTHKA
@)

YucnoBsle HaOOPHI.
Cpennee
apudmernyeckoe.
MenamnaHna YucJI0OBOTO
Habopa. Y CTONYHBOCTH
MCIUAHBI.
IIpakTuueckass pabdota
«CpenH1UEe3HAYCHU .
Hanbonpinee u
HaWMCHBIIICEe 3HAUCHUSA
9HCIOBOTO Habopa.

OcBauBaTh NOHATHS: YUCIOBOH HAbOp, Mepa
[IEHTPaJIbHOW TeHASHIINYU (Mepa IIeHTpa), B
TOM 4HCJIEe CpelHee apu(pMeTUIECKOe,
MeauaHa.

OnuchIBaTh CTATUCTUYECKUE TaHHBIC C
IIOMOIIIBIO CPEAHEr0 apu(PMETHUIECKOTO U
MmenuaHsl. PemaTe 3amaqn.

HN3yuarh cBOMiCTBA CPEHUX, B TOM UHUCJIE C
TMOMOIIBIO HH(PPOBBIX PECYPCOB, B XO€
MPaKTHUYECKHUX padoT.

OcBauBaTh NOHATHS: HAaHOOJIbIIEE U HANMEHBIIIECE

Pa3smax 3HAYCHUS YMCIOBOTO MaCcCHBa, pa3Max.
Pemarp 3amaum Ha BBHIOOp crmoco0a omucaHus
JAaHHBIX B COOTBETCTBHMU C HpI/IpO,Z[Oﬁ JaHHbIX U
LEJSIMU UCCIICIOBAHHUS
Cayyaiinas Crtyuaiinas OcBauBaTh MOHSATHSI: YaCTOTA 3HAUCHUH B
U3MCHYMBOCTHL | HW3MEHUYHUBOCTH MaCCHUBE JaHHBIX, IPYINIIUPOBKA JaHHBIX,
(6 1) (mpuMepsl). YacTora rUcTorpammMma.
3HAYCHUH B MaccCHBE CTpouts ¥ AaHAJIM3MPOBATH TUCTOrPAMMBI,
JIaHHBIX. [pynmupoBka. NoAOUPATH MOAXOISIINN [Iar TPYIITUPOBKH.
I'ucrorpammel. OcBauBaTh rpaduuecKkue  MNpeICTaBICHUS
[pakTryeckas pabGota | pa3HBIX BHJIOB CIIy4ailHOH HW3MEHYUBOCTH, B
«Ciygaiinas TOM YHCJIE C MOMOLIBIO HUDPOBBIX PECypCOB,
M3MEHYHUBOCTH) B XOJI¢ MPAKTUYCCKOIl paboOThI




BBenenue B

I'pad, Bepmmua, pedpo.

OcBauBaTh NOHATHSA. Tpad, BepIINHA

TeOpUI0 IlpencraBnenue 3agauu ¢ rpaca, pebpo rpada, creneHb (BaJ€HTHOCTb

rpagos MOMOIIIBIO rpada. BEpILIMHBI), LENb U IUKIL

(4 v) Crenedb  (BaJICHTHOCTb) OcBauBaTh NOHSATHA: ITyTh B T'pade, dinepoB
BepuuHbl. Yucio pebdep nyTh, 00Xx0x4 rpada, OpueHTUPOBAHHBIN Ipad.
U CyMMapHasi CTEleHb PemaTh 3aga4uM Ha MOUCK CYMMBI CTENEHEH
BepumnH. llens W IMKIIL BeplIMH Tpada, Ha MOUCK obxonma rpacda, Ha
Ilyts B rpade. ITonck myTeil B OpHUEHTHPOBAHHBIX Tpadax.
IIpencraBnenue 0 | OcBauBaTh €HOCOOBI TIPEJCTABICHMS 331a4
cBsizHOcTU Tpada. O6xox U3 Kypca anreOpbl, TE€OMETpUH, TEOpHUHU
rpada (PiIepoB MyTh). BEPOSTHOCTEM, APYyTUX MpeMETOB c
IIpencraBnenue 00 HOMOIIBIO rpa¢oB (KapTsl, CXEMBI,
OPHEHTHUPOBAHHBIX SJIEKTPUUIECKHE neny, (PyHKIIMOHAJIBbHBIC
rpacdax COOTBETCTBUS) Ha MpHUMEpax

BepositHocth | CnydaliHBIM ~ ONBIT U OcBauBaTb NOHATHUSA. CIy4YalHBIA ONBIT U

H 4acToTa clrydaiiHoe coObITHE. ciaydaiiHoe  cOObITHE,  MaJOBEpOSITHOE U

cay4aifHoro BeposiTHOCTE M u"acTOTa MPaKTUYECKH JOCTOBEPHOE COOBITHE.

coOBITHS CcOOBITHS. Pons HzyuaTsn 3HAYUMOCTH MaJIOBEPOSITHBIX

(4 v) MaJIOBEPOSATHBIX u | coOblTMi B mOpupone W oOmecTBe Ha
MPaKTHYECKU BaXHBIX IpHUMepax (aBapuu, HECUYACTHHIC
JOCTOBEPHBIX COOBITHI ciy4au, 3anmra HNepCOHAIBHOU
B pupoae u B | uH(poOpmanuu, nepenadya JaHHbBIX).
oOmectBe. MoHeTra u HN3yuartsb poJib KJIACCUYECKHUX
UTpaJbHAs KOCTh B | BEpPOATHOCTHBIX Moenei (MoHeTa,
TEOPHUH BEPOSITHOCTEH. UTpaidbHas KOCTh) B TEOPUU BEPOSTHOCTEH.
ITpakTnueckas  pabora Hao0aogats M u3y4daTb 9acTOTy COOBITHHA B
«YacroTta BBITIAJICHUS OPOCTBIX JKCIEPUMEHTaX, B TOM YHCIIE C
opua» IIOMOIIBI0O  IU(PPOBBIX pPECypcoB, B XOie

MPaKTUIECKOI PadOThI




O06o0061menne,
KOHTPOJIb
(5

IlpencraBinenue IaHHBIX.

OnucarenpHas
CTAaTHCTHKA.
BepostHocTh
CITy9aifHOTO COOBITHSA

IMoBTOpPATE W3yYEHHOE © BBICTPANBATH
CUCTEMY 3HAaHUU.

Pemath 3aga4m Ha nipeCcTaBICHUE U
OINMCAHUE NAaHHBIX C TOMOIIBIO U3YUYEHHBIX
xapakTepucTuk. O0CykaaTh NpUMePbI
CIIy4alHBIX COOBITUI, MAJTOBEPOSTHBIX U
MPaKTUYECKU  JIOCTOBEPHBIX  CIy4alHBIX
COOBITHH, UX POJIU B IIPUPOJIC U KU3HHU
yeJoBeKa




8 kiaacc (He menee 34 u)

Ha3Banue
pasaesa (TemMbl)
(4HCJI0 YACOB)

OcHOBHOE
cojiepKaHme

XapaKTepncrnKa JCeATCIbHOCTH oﬁyqammnxcsl

JJIeKTPOHHbIE
(undpoBkie
o0pa3oBare/ibH
ble pecypchl)

IloBTOpEHME
Kypca7 kJjacca
(49

IIpencraBneHue NaHHBIX.
OnucarenbHas
cratuctuka. CiydaiiHas
n3MeH4YuBOCTh. CpenHue
YHCIIOBOTO Habopa.
CrygaiiHbIe COOBITHS.

BepOSITHOCTI/I 1 94aCTOTHI.

Kiaccuueckne monenu
TEOPHUH BEPOSTHOCTEH:
MOHETa W UrpaJIbHAs
KOCTB

IloBTOpSATH U3yYEHHOE WU
CHUCTEMY 3HAHUM.

Pemars 3a1a4m Ha ONpeCTaBIEHUE U
ONMCaHue JAHHBIX C MOMOIIBIO U3YUYEHHBIX
XapakTepucTuk. Pemars 3agaum Ha
OpeacTaBJICHUC I'PYNIIUPOBAHHBIX JaHHBIX U
ONKCaHMUE CIIy4yallHOM U3MEHYUBOCTH.
PemaTe 3a1auM Ha ONpeeJICHHE YaCTOTHI

BBICTpPauBaThb

CIIy4alHbIX COOBITHI, o6cyxaeHue
IIPUMEPOB CJIy4alHbIX COOBITHH,
MaJOBEpPOSATHBIX U MPAKTUYECKU

JIOCTOBEPHBIX CIIy4YalHBIX COOBITHH, UX
pOJIM B IPUPOJAE U )KU3HU YEJIOBEKA

OnucarenabHasi
CTATHCTHKA
PaccenBanue
MAHHBIX

(4 )

Otxyonenus. Jucnepcus

YHUCIIOBOTO Habopa.
CrannapTHOE
OTKJIOHEHHE  YHCIJIOBOTO
Habopa. JnarpaMmsl
pacceuBaHUs

OcBauBaTh NOHATHS: AUCIIEpCHUA U
CTaHAAPTHOC OTKJIOHCHHUE, NCITIOJIB30BAaTh
O9THU XaPAKTCPUCTUKHU IJIsI OITMCAHUS
pacceruBaHuA JaHHBIX.

BblIlBl/lraTb runoTe3bl 00 OTCYTCTBHUHU UJIH
HaJIMYUU CBA3U 1O AUAarpamMmam
pacceruBaHus.

CTpOI/lTb AvnarpaMmbl pacCeUBaHUA 110
UMCIOIIUMCsA HaHHbIM, B TOM YHCJIC C
NOMOIIBIO KOMIIBIOTEPA




MHo:KecTBa MHOXeCTBO, OcBauBaTh NOHATHS: MHOXXECTBO, DJICMCHT

(4 4) nmoAMHOXKecTBo. Onepanuu MHOYKECTBA, IIOJAMHOXECTBO.
HaJ MHOXECTBAMU: Bbino/IHATL omepanMM HaJl MHOXECTBAMU:
00BbEIMHEHNE, IIepeceYeHne, | OO0beIUHEHNE, MepeceuyeHue, JOMOJIHEHUE.
IOTIOJIHEHUE. Hcnoan3oBaTh cBOMCTBA: IEPEMECTUTENBHOE,
CBolicTBa oniepanuii Haj COUETATEeNIbHOE, PACHIPEACTIUTENbHOE, BKIIFOUECHUS.
MHO>KECTBAMU: Hcnons3oBaTh rpaduyeckoe NpecTaBiIeHIe
MePEMECTUTEIHHOE, MHOYKECTB TIPU OMTUCAHUHU PEaTbHBIX MPOIECCOB U
coYeTaTeNbHOe, SIBIICHHUI, TIPH PEIICHIH 33,124 U3 IPYTUX yUeOHBIX
pacrpenenuTenbHOe, MIPEIMETOB U KypCOB
BKITFOUCHUSI.
['paduaeckoe npencTaBIcHue
MHO)KECTB

BeposiTHocTh DneMeHTapHbIe OcBauBaTh NOHSTHS: YIEMEHTAPHOE

c1ytanHoro COOBITHS. Crnyygaiinble co0bITHE, CITydalHOE COOBITHE KaK

Egﬁl’)"““ COOBITHS. COBOKYITHOCTH OJIarOTIPUATCTBYFOIIINX

q

bnaronpusrcrByromue
SJIEMEHTapHbBIE COOBITHUSI.

BepositHocT  COOBITHIA.
OnbIThI c
PaBHOBO3MOKHBIMU
SJIEMEHTAPHBIMU
coObrTusaMu. CoydalHBINA
BBIOOD.

ITpakTuyeckas pabota
«OTBITHI c
PaBHOBO3MOKHBIMUA
SJIEMEHTAPHBIMU
COOBITHSIMID)

3JIEMEHTAPHBIX COOBITHI, PABHOBO3MO>KHBIE
3JI€MEHTapHbBIE COOBITHS.

Pemare 3a1aum Ha BBIYUCIIEHHUE
BEPOATHOCTEH COOBITHH MO BEPOSTHOCTSIM
SJIEMEHTAPHBIX COOBITHI CITyJaifHOTO OITBITA.
PemarTe 3a1aun Ha BBIYUCIIEHUE
BEPOSITHOCTEH COOBITHII B OIBITAX C

PaBHOBO3MO>XKHBIMU SJIEMEHTAPHBIMHU
COOBITUSIMU, B TOM YHUCJIE C IIOMOIIBIO
KOMITBIOTEPA.

IpoBoauTs W  HM3y4YaThb  ONBITBI  C
PaBHOBO3MOXKHBIMU SJICMCHTAPHBIMU
coObITHsIMH  (C  MCTOJIb30BAaHUEM  MOHET,




UTpabHBIX ~ KOCTEH, Ipyrux Mojeneid) B
X0/Ie NMPaKTUUEeCKON padoThI

BBenenue B
TeopuIo
rpagos

(4 )

Hepeso. CpoiicTBa
JlepeBa: €TMHCTBEHHOCTD
IIyTH, CYIIECTBOBaHUE
BUCSTUEN BEPILLUUHBI,
CBSI3b MEXKIY YHCIIOM
BCPpIIUH U YHCIIOM
peodep. IIpaBmiio
YMHOXKEHUS

OcBauBaTh NOHATHSI: 1ePEBO Kak rpad 6e3
LMK, BUCSAYAsl BEePIIUHA (JIUCT), BETBb
JiepeBa, MyTh B IEpEBE, TUaMETP IepeBa.
H3yuarhb cBolicTBa AepeBa: CylIECTBOBAHUE
BUCSTYEH BCPIIUHBI, CITUHCTBCHHOCTD IIYTHU
MEXIY ABYMs BEPUIMHAMH, CBSI3b MEXKIY
YHCJIOM BEPIINH U YUCIIOM peoep.

PemaTh 3a1a4u Ha MOKCK U EPEUUCITICHUE TyTeH
B JIepeBe, ONMpe/IeNICHHE YhCia BEpUInH Wik pedep B
Jepene, 00xX07 OMHAPHOTO IepeBa, B TOM YHCIIC C
NIPUMEHEHHUEM TPABUIIA YMHOXKEHUS




[20]3

Cayuaiinblie
coObITHSA

R

IIporuBomoOXHOE
coOmbITHE. Jnarpamma
Diinepa. OO0beIUHCHHUE U
IepeceueHue  COOBITHH.
HecoBmecTHble

COOBITHSL. Dopmyma
CIIOKEHUSA

BepositTHocTel. IIpaBuno
YMHOKCHHUS
BEPOSITHOCTEN.

YcioBHaAsT BEPOATHOCTb.
HezaBucumspie coOBITHS.
IIpencraBinenue
CIIy4aiHOTO
SKCIIEpUMEHTa B  BHJE
JepeBa

OcBauBarthb TIOHSITHSA. B3aUMHO
IIPOTHBOITIOJI0KHBIE COOBITHS, OIepaluy Hal
COOBITUSIMH, OOBEIUHEHNE U IEPECCUCHHUE
coObBITHH, Muarpamma Ditnepa (Dimepa—
BenHa), coBMecTHBIE 1 HECOBMECTHBIE
COOBITHSI.

HN3y4aTh TeopeMbl O BEPOSITHOCTHU
00BbEIMHEHUS IBYX COOBITHI ((hOpMYyIIbI
CIIOKEHHSI BEPOSITHOCTEM).

Pemath 3a7a4u, B TOM 4HCIIE TEKCTOBBIC
3aJla41 Ha ONpeIeICHHE BEPOSTHOCTEH
00BEIMHECHUS U TICPECEUCHUS COOBITHH C
IIOMOIIIBIO YHCIOBOH Mpsi- MOH, AUarpaMm
Diinepa, GOpMYITBI CII0KEHUS] BEPOSTHOCTEH.
OcBauBaTh NOHATHUSA: IPABUIIO YMHOXKCHUS
BEPOATHOCTEH, yCIOBHAS BEPOATHOCTH,
HE3aBHCHUMBIE COOBITHS AEPEBO CIIyUaiiHOTO
OTIBITA.

HN3zyuartsb cBOlicTBa
HE3aBUCHMBIX COOBITHIA.
PemaTh 3agqa4u Ha ompeiesIeHUE U
HCIIOJIb30BAaHHNE HE3aBHCHUMBIX COOBITHM.
PemaTep 3a1a4m Ha MONCK BEPOSTHOCTEH, B TOM
ylcle YCIOBHBIX, C UCIOIBb30BaHUEM JAEpeBa CIy-
YaitHOTO OMbITa

(ompenenenust)




O0o01IeHNE,
KOHTPOJIb
(4 9)

IlpencraBinenue IaHHBIX.
OrmnucareapHas

CTaTUCTHKA. I'pader.

BepositHOCTB

CIIy4alHOTO COOBITHSI.

DeMeHThI
KOMOHWHATOPUKHU

IToBTOPATH U3yYEHHOE U BBICTPAMBATH
CHCTEMY 3HAHUM.

Pemats 3a1a4uu Ha NpeJicCTaBICHUE U
OINMCAHUE TAaHHBIX C TOMOIIBIO U3YUYEHHBIX
xapakTtepucTuk. Pemare 3aga4u ¢
MpUMEHCHUEM TpadoB.

Pemare 3a1a4um Ha HAXOXKIEHUE BEPOSITHOCTHU
CITy4aifHOTO COOBITHS IO BEPOATHOCTSIM
SJIEMECHTApPHBIX COOBITHI, B TOM YHCJC B
onbITax ¢ PaBHOBO3MOKHBIMU
SJIEMEHTAPHBIMHA COOBITHSIMHU.

Pemars 3a1a4um Ha HaXOXJIEHUE
BEPOATHOCTEH 0OBEAUHEHUS U IEPECEUCHUS
COOBITHIA, B TOM YHCJIC HE3aBUCHUMBIX, C
HCTIOJIb30BaHUEM rpaduuecKux
MpeACTaBJIIEHU U JiepeBa CJIy4yailHOro
OIIbITAa.

PemaTh 3aa4uM Ha niepedynciIeHne
KOMOWHAIW (Yrciia mepecTaHOBOK, YHCIa
coUYeTaHHH), Ha HaXOKJICHUE BEPOATHOCTEH
COOBITHIH C MPUMEHEHHUEM KOMOWHATOPHUKH, B
TOM YHCJIE C UCIIOJIb30BaHUEM TPEYTOJIbHUKA
ITackans




9 kaacc (He meHee 34 4)

Ha3zBanue
pa3aesia (TeMbl)
(4UCJI0 YacoB)

OcHoBHOE
co/iepIKaHue

XapaKTepncrnKa JCeATCIbHOCTH Oﬁy‘laIOllll/IXCH

JJIEKTPOHHbIE
(uupoBkIe
o0pa3oBare/ibH
ble pecypchl)

IloBTOpEHUE
Kypca8 kiacca
(4w

IlpencraBnenue TaHHBIX.
OnucarenbHas
cratuctuka.  Onepanun
HaJ COOBITUSMU.
HeszaBucumocTsn

COOBITHIA

IToBTOPATH U3yUEHHOE U BBICTPANBATH
CUCTeMY 3HaHUM.

PemaTe 3ajauM Ha NIpeCTaBICHUE U
OIHMCaHUE TaHHBIX.

PemaTe 3a1aun Ha HAXOXKJIECHHUE
BEPOSITHOCTEH OOBETMHEHUS U TIEPECSUCHUS
COOBITHH, B TOM YHCJIE HE3aBUCUMBIX, C
HCTIOJIb30BaHUEM rpauuecKnux
NPEeACTABIEHUN U JepeBa CIy4allHOTO
OIBITA.

PemaTe 3a1auM Ha NIepeyYNCICHUE
KOMOMHAaIWM (Yucia nepecTaHoBOK, YHUCa
COYeTaHHUl), Ha HaX0KJCHUE BEPOSITHOCTEH
COOBITHH C TPUMEHEHHUEM KOMOMHATOPHKH, B
TOM YHCJIE C HCIIOJIb30BAHUEM TPEYTOJIbHHUKA
IMackans




DJ1eMeHTBI Komb6unaroproe OcBanBaTh NOHATHS: KOMOWMHATOPHOE
KOMOMHATOPH | TPABUIIO YMHOKEHHSI. MIPaBWJIO YMHOXEHUsI, YHOPSAOUYCHHAs
KN ITepecTaHOBKHU. napa, Tpo¥ika oObEKTOB, IEPECTAHOBKA,
(4 9) ®daxropuan. CoyeraHus (axTopuan yncna, coueTaHue, YUCIO
W YHCJIO COYCTAHUH. coueTaHui, TpeyroJbHUK [lackairs.
Tpeyronsuuk ITackans. PemaTh 3agaum Ha epeynciIiCHUE
[IpakTnueckas pabota YIIOPSIIOYEHHBIX Map, TPOEK, ITePEeUHCIICHNE
«Bprancnenne IIEPECTAHOBOK M COUYETaHUM 3JIEMEHTOB
BEPOATHOCTEN C | pa3IUYHBIX MHOXXECTB.
HCTIOJIb30BaHUEM Pemath 3a5a4u Ha IPUMEHEHUE YHCIIA
KOMOWHATOPHBIX codeTaHHH B anreOpe (COKpaIeHHOe
(pyHKIMHA ~ 3JIEKTPOHHBIX yMHOXXeHHe, OnHom HpioToHa). Pemars,
TabIUIY MPUMEHsIs1 KOMOMHATOPUKY, 3a/1a4u Ha
BBIUMCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C
IMOMOIIBIO  3JICKTPOHHBIX TaOJHUIl B XOJe
MPAKTHYECKON padboThHI
['eomerpuiecka | T'eomerpuueckas OcBauBaTh NOHSITHE T€OMETPUUYECKON
SIBEPOSITHOCTDH BEPOSATHOCTb. BeposiTHOCTU. Pelnars 3agaum Ha
(4 1) CnygaiiHbIii BHIOOp | HAXOYXEHME BEPOSTHOCTEH B OMBITAX,

TOYKHU U3 (pUrypsl Ha
IUIOCKOCTH, M3 OTpe3Ka,
W3 JyTU OKPY>KHOCTH

MpeCTaBUMBIX KaK BBIOODP TOUEK U3
MHOTOYI'OJbHUKA, Kpyra, OTpe3Ka WM Iyru
OKPY’>KHOCTH, YHUCJIOBOI'O IPOMEXKYTKa




HWcnbpiTanus

HUcneiTanue. Ycnex u OcBauBarb NOHSITHS HCIIBITAaHUE,
bBepnyamm (6 9) | neynaua. Cepusi | ojeMeHTapHOe COOBITHE B MCTIBLITAHUU (YCTIEX

HUCHOBITaHUI 10 NEPBOTO U HeyJlaya), CepUsl UCIBITAaHUM, HACTYIIJICHUE

ycnexa. Mcrsiranus mepBoro ycriexa (Heyaadu), cepus

bepnynu. HUCIBITaHUI bepHym.

BepositHOoCcTH COOBITHH PemaTe 3a1a4n Ha HAXOXKIECHUE

B CEpUH HUCIBITAHUN BEPOATHOCTEH COOBITHII B CEpUU UCTIBITAHUH

Beprymnu. JI0 IEPBOTO ycCIlexa, B TOM YHCIE C

[MpakTuueckas padoTta NPUMEHEHUEM hopmyITeI CYMMBI

«HcnblTanust bepHyim» reOMETPUUYECKON NPOTrPECCUH.
PemaThb 3a1aun Ha HAXO0XKJICHUC
BEPOATHOCTEH IIEMEHTAPHBIX COOBITHI B
cepuu ucnelTaHull bepnynnu, Ha
HaXO0>XJCHUE BEPOSITHOCTHU OIPEACICHHOIO
4KCJla YCIEXOB B CEPUU UCIIBITAHUI
bepnynnu. U3yuaTh B X0/1€ NIPAKTUYECKOM
padoThI, B TOM YHCJIE C TOMOIIBIO IIM(PPOBBIX
pecypcoB, CBOMCTBAa BEpPOSITHOCTH B CEpUHU
ucneiTanuii bepryim

Cayuaiinas CryuvaifHasi BeIUYMHA U OcBoUTH NOHATHS: CITyJaifHasi BEIUYNHA,

BeanunHa (6 1)

pacmpeneneHue
BEPOSTHOCTEH.
MaremaTuueckoe
OXMJAaHUE U AUcCIepcus
cllyyaHOM BEJIMYUHBI.
IIpumepsl
MaTeMaTU4EeCKOro
0XKUJTAHUS KakK
TEOPETUYECKOTO

CpCaAHECTO 3HAYCHUA

3HaYEHUE cllydalHOM
pacripeiefieHue BepOSITHOCTEH.
H3y4yaTh u 00cyKAaTh NPUMEPHI JUCKPETHBIX
¥ HETIPEPBIBHBIX CITyYalHBIX BeIWYHH (POCT,
BEC YeJ0 BEKa, YUCICHHOCTh HACEJICHHUS,
Ipyrue W3MEHYUBBIE BEJINYNHBI,
paccMmaTpHuBaBIIHECs B Kypce CTaTHCTUKH),
MOJIEIBHBIX CITy4alHBIX BEJIMYUH,
CBSI3aHHBIX CO CIIy4alHBIMU ONBITAMU
(6pocanne MOHETBI, HIPAJIBLHON KOCTH, CO

BCJIIMYUHBI,




BCIIMYUHBI.

Ilonsitue o
OOJTBITHX
H3mepenue
BEPOSITHOCTEH
TIOMOTITHFO
IIpumenenue
OOBIINX YHCEIT

3aKOHC
YUCECII.

C
qacToOT.
3aKOHa

CITydaifHBIM BBIOOPOM H T. II.).

OcBauBaTh NOHATUS: MaTeMaTUUYECKOE
OKUJIaHUE CIIyYalHOM BEJIMYUHBI KaK
TEOPETUYECKOE cpenHee 3HA4YEeHUeE,
JUCHEpPCUsl CIy4YalHOM BEJIUYMHBI KaK
aHAJOT OUCTICPCUU YHCIIOBOTO Habdopa.
PemraTe 3a1a4um Ha BEIYUCIICHUE
MATEMATUYICCKOTO OKUJaHUA U JUCIICPCUU
JAUCKPETHOU CllydyalHOUN BEJIUYUHBI 110
3aJlaHHOMY pacHpeesICHHIO, B TOM YHCJIIe
3aJ1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTE-

pesiMu.

3HaKOMUTBCS c MaTEMaTUIECKUM
0XKMIAHUEM U JHUCIEPCHUEN HEKOTOPBIX
pacmpeneneHui, B TOM 4qHuCIIe

pacripeieIeHUs CIIyYaltHOH BEITMIHUHBI

«YHCIO YCIIEXOB» B CEpHUU UCIIBITAHUI
Beprymm. 3y4dats 9acTOTy COOBITHSA B
IMOBTOPSIIOIIUXCSI CTYYalHBIX OMBITAX KaK
CIIy4alHYIO BEJIMYHUHY.

3HAKOMHUTHCS C 3aKOHOM OOJIBIINX YHcen (B
bopme Bepuymm): mpu 60IBIIIOM YHCIE
OITBITOB YaCTOTa COOBITHS OIM3Ka K ero
BEPOSITHOCTH.

Pemrate 3amaun Ha U3MEpeHUE BEPOSTHOCTEH
¢ moMoIIbK 4YacTtoT. OO0CYyXaaTh POJb
3aKOHa OOJIBIIINX YHCEIl B 00OOCHOBAaHUH
4acCTOTHOTO MeToaa U3MEpCHUS
BEPOSITHOCTEM.

OOcyxkaTh 3aKOH OOJIBIIUX YHCEN Kak




G0l

MPOSIBJIEHUE CTATUCTUYECKOH YCTOMUMBOCTHU
B U3MEHYHNBBIX SIBICHHSX, POJIb 3aKOHA
OONIBIINX YHCEII B IPUPOJE U B JKU3HHU
JesioBeKa

O0o00IeHue,
KOHTPOJIb (10 u)

IIpencraBnenue NaHHBIX.
OnwucartenbHas CTaTUCTHKA.
BeposTHOCTS cilydyaliHOTO

COOBITHS. DneMEeHTBI
KOMOHMHATOPUKH.

Crnyualinble BETUUUHBI U
pacnpezneneHus

IHoBTOPATH N3yUYEHHOE U BHICTPAaUBaTh CUCTEMY
3HAHUM.

PemiaTs 3a1aum Ha peICTaBICHUE U OTIMCAHUE
JTaHHBIX.

Pemarts 3aga4u Ha HAX0XKIEHUE BEPOATHOCTEN
COOBITHIA, B TOM YHCJIE B OILITAX C
PaBHOBO3MOYKHBIMHY JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSATHOCTEH OOBETUHCHUS U TIEPECCUCHIS
COOBITHI1, BEIYUCIISATH BEPOSATHOCTH B OIIBITaX C
CepUSIMU CITyYalHBIX HUCTIBITAHUM

IIpu pa3paboTtke paboueil mporpaMmbl B T€MaTHYECKOM IUIAHMPOBAHUHM MOTYT OBITh YYTEHBI BO3MOKHOCTH
HCIIOJIb30BaHUsI DJIEKTPOHHBIX (LHU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIONIMXCS yueOHO-
METOJAMYECKUMH MaTepuajgaMu (MyJIbTHMEIUHHBIE MPOrpaMMBbl, 3JEKTPOHHBIE YUYEOHMKHM W 3aJa4HUKH,
SJIEKTPOHHBIE OMOINOTEKH, BUPTYaIbHBIC JTAOOPATOPHH, UTPOBBIE IMPOTPAMMBI, KOJUIEKIIUH ITH(POBBIX
00pa3oBaTENBHBIX PECYPCOB), UCIIOIB3YEMBIMU TSI O0OYYCHHUS M BOCIIUTAHUS PA3IMIHBIX TPYIIT MOJIb30BaTeIe i,
MPE/ICTAaBIICHHBIMHU B 2JIEKTPOHHOM (IIM(PPOBOM) BHE U peasn3yIOMMNMHU TUIaKkTHYeckue Bo3mokHoctu UKT,

COJ/Iep)KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEIIBCTBY 00 OOpa3oBaHUHU.




