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Pabouass mporpamma ['BOY COII Ne 8 r.o. OkTs0pbck 1o
MaTeMaTHKe Ha YpPOBHE OCHOBHOrO o0miero ooOpa3oBanus (5-9
KIIACChI) COCTaBlieHa C Yy4yeToM TpeOoBanuii denepanbHOrO
roCyJapCTBEHHOI0  00pa30BaTEIbHOrO  CTaHAApTa  OCHOBHOTO
obmero oOpa3oBaHus (yTBepkKIEH mpuKa3oM MuHHCTEpCTBA
npocBemieHus: Poccuiickoit ®eneparuun ot 31.05.2021 No 287 (B
JNEUCTBYIOIIEH  pelaKkiuu)), B COOTBETCTBUM C  OCHOBHOU
0o0pa3oBaTeIbHONW MPOTPaMMOM OCHOBHOTO OOIIEro o0pa3oBaHUs
I'BOY COII Ne 8 r.0. OKTA0pBCK, ¢ YUETOM paboyeil mporpaMMel
Bocriutanus (Moxyns «lllkompHBI ypok»), Ha ocHoBe YMK mo
MmatemMaTuke b5-6 xiaccel H.A. Bumenkun, B.M. JKoxos, A.C.
UYecnokos, C.M. IIBapubypn; 7-9 kiaccel anrebpa, BKIHOYas
AJIEMEHTHI CTATUCTUKU U TEOpUIO BeposTHOCTH A. I'. Mopakosuy, I1.
B. Cemenos, JI. A. Anekcanapona; reometpusi JI. C. ATaHacsiH.



ObLIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA
«MATEMATHUKA»

Pabouasi mporpamMma IO MareMaruke s oOydaromuxcs 5—9
KJIacCOB pa3paboTaHa Ha OCHOBE denepanbHOro
rocyJapCTBEHHOrO  00pa3oBaTebHOIO  CTaHZapTa  OCHOBHOTO
oOmiero oOpa3zoBaHHMsT € YYéTOM H COBPEMEHHBIX MHMPOBBIX
TpeOOBaHUH, IPEABSIBISIEMbIX K MaTEeMaTHUYECKOMY OOpa3oBaHUIO, U
TpaguIUi POCCUHCKOro 0Opa30BaHMs, KOTOpbIE OOECIeYUBAIOT
OBJIaJICHUE KIIOUYEBBIMH KOMIIETCHIIMSIMH, COCTABJISIIOILIMMH OCHOBY
JUISL  HEIPEphIBHOTO oOOpa3oBaHHMsI U CaMOPAa3BUTHUS, a TaKXKe
LIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JITYHOCTHOIO U IO3HABATEJIILHOI'O
pa3BuTHs oOydarommxcsi. B paboueii mporpamMme ydTeHBI HJEH H
nonokeHust Konnenmum pa3sBUTHST MaTeMaTHYeCKOro 0OOpa3oBaHUsI
B Poccuiickoit ®enepamuu. B snoxy nmdposoii Tpanchopmanuu
Bcex cdep UYeJOBEYECKOH JCSITEIbHOCTH HEBO3MOXXHO CTaTh
00pa30BaHHBIM  COBPEMEHHBIM  YEJIOBEKOM oe3 0a3oBoil
MaTeMaTHYEeCKOH IOATOTOBKH. Y’K€ B IIIKOJIEMaTeMaTHKa CIIy)KUT
ONOPHBIM IIPEAMETOM I U3YUECHHSI CMEKHBIX JUCIHUILINH, a I10Cie
[IKOJIBI PEATBHOW HEOOXOJIMMOCTBIO CTAaHOBHUTCS HENPEPHIBHOE

obpazoBanue, 9T0 TpedyeT TOJTHOTICHHOM OazoBoOM
o0mreo6pazoBaTeIIbHON MOATOTOBKH, B TOM qHCIe "
MaTeMaTH4YeCKOW. DTO OOyCIIOBJICHO TEM, YTO B HAllW IHU PacTET
9HCII0 npodeccui, CBSI3aHHBIX c HEITOCPEACTBEHHBIM

OpUMEHCHUEM MaTeMaTHKH: U B cdepe SKOHOMHKH, U B OH3HEce,
U B TCXHOJIOTHUYCCKUX 00JIACTSIX, U JaKe B I'yMaHHTapHbIX cdepax.
Takum o006pazom, KpyT IIKOJIBHUKOB, JUII KOTOPBIX MaTeMaThKa
MOJXET CTaTh 3HAYHMMBIM

OpEeAMETOM, PACIITUPSICTCS.

ITpakTudeckass MOJIE3HOCTh MaTeMaTUKH OOYCIOBJICHA TEM, YTO
e€ mpeaMeToM SIBJISIFOTCS (hyHIaMEHTAIbHBIC CTPYKTYPbI HAIIIEro
MHpa: IIPOCTPAHCTBEHHBIC (POPMBI U KOJHYECCTBCHHBIC OTHOIIICHUS
OT TIPOCTEUIIINX, YCBAaMBAE€MBbIX B HEMNOCPEJICTBEHHOM OIIbITE, IO
JIOCTATOYHO CJIOKHBIX, HCOOXOJUMBIX JUISI Pa3BHUTHUS HAYYHBIX U
OPUKIAAHBIX UAeH. be3 KOHKPEeTHBIX MaTeMaTHYE€CKUX 3HaHUN
3aTPYAHEHO MMOHUMAaHUE TMPUHIMIOB yCTPOWCTBA U HMCIOJIBL30BAHUS
COBPEMEHHOM TEXHUKH, BOCIIpUSITHE u UHTEpIpeTaus
pa3HOOOpa3HOl COIUAIPHOW, HSKOHOMHYECKOMW, ITOJIUTHYECCKON
uHbopmMmaruu, Malod(pPeKTUBHA TOBCCIHCBHAS IIPAKTHYCCKas
AesiTenbHOCTh. KakioMy 4YeJsloBeKYy B CBOEH JKU3HU MPUXOIUTCS
BBIMIOJIHSITH PACU€Tbl M COCTABISATH aJTOPUTMBbI, HAXOJIUTh U
OpUMCHATH  (QOPMYJIBI, BJIAACTh MNPAKTUYSCKUMH  IIPUEMaMUA



TEOMETPUUECKUX U3MEPEHUN M MOCTPOCHUM, YUTaTh WH(OOPMAIIHIO,
MPEJICTABJICHHYIO B BHUJE TaOJHWIl, AUarpaMM U rpadHUKOB, KHUTh B
YCJIOBUSIX  HEONPEAEJIEHHOCTH U  IIOHUMaTh  BEPOSITHOCTHBIN
XapakTep CIy4YalHBbIX COOBITHIA.

OJHOBPEMEHHO C pacHIMpeHHeM cdep NpUMEHEHHUs MaTeMaTUKH!
B COBpPEMEHHOM oOmiecTtBe Bc€ Oojiee BaXKHBIM CTAaHOBUTCS
MaTeMaTUYeCKHUH  CTHJIb  MBIIUICHUS, HPOSIBISTIONINICS B
onpeneni€HHBIX YMCTBEHHBIX HaBBbIKax. B mpoliecce u3ydeHUs
MaTeMaTHKH B apceHaJI TPUEMOB U METO0B MBIIIJICHUS YEJIOBEKaA
€CTECTBEHHBIM O0OOpa3OoM BKJIIOHAIOTCS HWHIAYKLIUS W JIeTyKIHS,
000011IeHNEe N KOHKPE TU3aIlHsI, aHAJIN3 U CUHTE3, KiIacCU(pUKaIis
U cucremMarusanusi, abcrTparupoBanue U aHaiaorus. OOBEKTEHI
MaTeMaTHYECKNX yMO3aKIIOUYEeHUN, MpaBWjIa NX KOHCTPYHUPOBAHUS
PacKphIBAlOT MEXAHW3M JIOTHYECKUX ITOCTPOSHHUN, CHOCOOCTBYIOT
BBIpabOTKE YMEHUST (POPMYITHPOBATH, OOOCHOBBIBATH U JOKA3bIBATh
CYKIIEHUsI, TE€M CaMbIM pPa3BUBAIOT JIOTHYECKOE MBIIIJICHHUE.
Benymas poap mpuHaIIEXWUT MareMaTuke U B (pOpMHUpPOBaAHUU
QITOPUTMHUYECKON KOMITIOHEHTBhI MBIIUJICHUSI W BOCHUTAaHUU

yMEHUI JIeficTBOBAThH 10 3aJJaHHBIM ajiropuTMam,
COBCpI_HeHCTBOBaTI) N3BCCTHBIC U KOHCprI/IpOBaTI) HOBBIC. B
POIIECCe PCHICHUS 3ajJad — OCHOBOM YYCOHOM ACSITCIBHOCTH Ha
ypOKax MarTeMaTukKm — paSBI/IBaPOTCH TAKXEC TBOp‘-ICCKaH nu

npuKjIagHas CTOPOHbI MbIIIJICHUA.

OOyueHne waremMaTuke JaéT BO3MOXXHOCTH pa3BHBATh Y
00y4Yaromuxcsi TOYHYIO, pallOHAIbHYIO U HHPOPMAaTUBHYIO peUb,
yYMEHHE oTouparb HauboJiee MO IXOISIIIHE SI3BIKOBBIE,
CUMBOJIMYECKHE, TpaduyuecKHe CpeacTBa Ul BBIPaXKCHUS
CY»XJCHHUH ¥ HaTJISITHOTO UXIIPEICTaBICHHUS.

Heo6xonuMbIM KOMITOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAHUMU SIBJISACTCI 061_[166 3HAKOMCTBO C METOAaMHU IIO3HaAHMUs
JICHCTBUTEIIBHOCTH, IIPEACTaBJICHHE O TIIpeAMETe ¢ MeToJax
MaTeMAaTHKH, UX OTJIWYHH OT METOJOB JPYTHMX ECTECTBEHHBIX H
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTHKU
JUTsl pELICHHs] HAay4YHbIX M IPHUKIAAHBIX 3a1ad. Takum oOpazowm,
MareMaTH4ecKoe oOpa3oBaHNe BHOCUT CBOH BKJIaJ B (OPMUPOBAHUE
OOIICHKYJIBTYPBI YeJIOBEKa.

HM3yuyenne MaTeMaTHKH Tak)Xe CIIOCOOCTBYET 3CTETHYECKOMY
BOCIIMTAaHUIO YeEJIOBEKa, IIOHMMaHHUIO KpacoTbl M H3SIISCTBA
MATEMATHYCCKUX paCCY)K]:[eHPIfI, BOCIIPUATHUIO TCOMCTPHUICCKUX
(popm, YCBOCHHUIO HJEH CUMMETPHH.



HEJU 1 OCOBEHHOCTH U3YYEHHUA YUYEBHOI'O NMPEJIMETA
«MATEMATHKA». 5-9 KJIACCbI

HpI/IOpI/ITCTHBIMI/I OEIIsIMUA O6y‘{eHI/I$I MaremaTtuke B 5—9 kiraccax
SIBJIAROTCA

— (opMHUpOBaHNUE LEHTPAIBHBIX MaTEeMaTHYECKUX ITOHSITHI
(aucrmo, BenmMUMHA, TeoMeTpuyeckas  (Qurypa, IIepeMeHHas,
BEpPOSITHOCTH, (YHKIHS), OOECHEUMBAIONINX NPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHMsI OO0yUaIOIIHXCS;

— IHOJABCACHUC O6y‘~IaIOIJ_II/IXC$I Ha AOCTYIIHOM JIsI HUX YPOBHC
K OCO3HaHWIO B3aWMMOCBs3U MaTE€MaTUKH W OKpPYyXaromero mupa,
IIOHUMAaHHUC MaTEMAaTHKH KaK 4aCTH O6H_[CI\/'I KYyJIbTYPBbI 4YE€JIOBECYECTBA,

— Pa3BUTHUC HUHTCIUICKTYAJIbHBIX WU TBOPYCCKUX CIIOCOOHOCTEH
06yqa}0m1/1xcsi, MMO3HaBaTeJILHOU AKTHUBHOCTH, HCCICAOBATCIBCKHUX
yMeHI/If/'I, KPpUTUYHOCTHU MBIINIJICHUWA, HMHTEpECca K HN3YyUYCHHUIO
MaTCMAaTUKH

— ¢dopmMmupoBanue byHKIIMOHATTEHOHN MaTeMaTHIEeCKON
TPaMOTHOCTH: yYMEHHSI pPaclO3HaBaTh IPOSIBICHUS MaTEMaTHYECKHUX
MOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJIbHBIX >KHU3HEHHBIX
CUTyallMsIX W TMPH M3YYEHUH JPYyTUX yUIEeOHBIX IIPEIMETOB,
MIPOSIBJICHUSI 3aBUCHUMOCTEl M 3aKOHOMEPHOCTEH, (popMynnpoBaTs MX
Ha s3bIKE MaTeMaTHKH M CO3/JaBaTh MaTeMaTHYeCKHE MOJMICIIH,
OPUMEHSITH OCBOCHHBIN MaTeMaTHYECKWIl ammapaT [iIsl pelICHUS
OPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATh U OIICHUBATH
MOJIyYE€HHbIE PE3yJIbTaThl.

OcCHOBHBIC JIMHUU COJIEp)KaHHWsI Kypca MareMaTukun B 5—9
Kiraccax: «Ywuciaa W BBIUMCICHHS», «Anrebpa» («Anredbpanmyeckue

BBIPQKCHUSD», «YpPaBHEHHUs] W HEPaBEHCTBa»), «DyHKIUN»,
«['eomerpus»  («['eomerpnyeckue ¢GUrypsl M WX  CBOWCTBa»,
«M3MepeHne TreoMEeTpUYECKHX  BeJIWYUH»), «BepositHocTh ©

CTaTHUCTUKa». JlaHHBIC JUHWM PA3BHUBAIOTCSI MapajUICIbHO, KaXaas B
COOTBETCTBHUH C COOCTBEHHON JIOTMKOM, OJHAKO HE HE3aBHCHUMO OJHA
OT Jpyroi, a BTECHOM KOHTaKTe M B3aumojaelcrtesuu. Kpome sroro, nx
OOBEeINHSIET JJOTHYECKasi COCTABIISIIONIAs, TPAIUIMOHHO IIPUCYIIast
MaTeMaTHKEe M IIPOHU3BIBAIONIAsI BCE MAaTEMAaTHYECKHE KypChl U
conmepxkarenbHble JuHUH. CdopmynupoBanHoe B dDenepaibHOM
rocy1apCTBEHHOM OQ®M30BAaTEIBHOM CTaHAApPTE OCHOBHOTO OOIIEero
oOpazoBaHusI TpeOOBaHWE «yMETh ONEPUPOBATH  ITOHSATHUSIMU:
ompeneyiecHHe, aKcuoma, Teopema, J0Ka3aTelbCTBO;  yMEHHUEC
pacnnozHaBaTb HWCTUHHBIC MW JIOXXHBIC BbICKa3blBaHHWs, IIPHUBOJIUTH
IPUMEPBLI U KOHTPHOPUMEPHI, CTPOUTH BBICKA3LIBAHUS M OTPULIAHUSI



BBICKA3bIBaHUI» OTHOCHUTCSI KO BCEM KypcaMm, a QopMupoBaHHue
JIOTUYECKUX YMEHHM pachpeieisieTcsl MO BCeM TrojaM OoOydeHUs Ha
YPOBHE OCHOBHOTrO o0miero oopazoBanus. Cozeprxkanue oOpa3oBaHUsl,
COOTBETCTBYIOIEE IPEAMETHBIM pe3yJjibTaraM OcBOeHus IIpumepnoi
paboueii TmporpaMMmbl, pacHnpeAcHEHHBIM II0 ToJaM OOYyYCHHS,
CTPYKTYPUPOBAHO TakUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIUITHTEHBIM BOIIpOCaM oOyyaromumecs oOparanuce
HEOJIHOKPATHO, YTOOBI OBJIQJICHHUE MAaTEMaTUYECKUMH IOHSITHSAMH U
HaBBbIKAMM OCYIIECTBJISLUIOCh MOCIENOBATEIbHO M MOCTYHATEIBHO, C
coOJIIOZICHNEM TIpUHIWIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HaHUS
BKJIFOYAJINCh B OOIIYI0O CHCTEMY MaTeMaTHYEeCKUX IpeACTaBJICHUI
oOydaromuxcsi, pacmupsisi W yriyosnsst e€, oOpasys IIpOYHBIC
MHOYECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O NIPEIMETA «MATEMATHUKA» B YYEBHOM
IVIAHE

B COOTBETCTBUH C denepanbHbIM rocyJ1apCTBEHHbBIM
oOpa3zoBaTeNbHBIM CTaHJIAPTOM OCHOBHOTrO OOIIero oOpa3oBaHUs
MaTeMaTHKasIBIISIETCS 00I3aTENbLHBIM nIpeaAMeToOM Ha JaHHOM YPOBHE
obpaszoBanusi. B 5—9 kiaccax y4eOHbIN mipenmer «MaremaTukay
TPAAUIIMOHHO U3yYacTCs B paMKax CICAYIOIIUX YUYCOHBIX KypPCOB: B
5—6 kitaccax — Kkypca «Maremaruka», B /—9 kjaccax — KYpCOB
«Anrebpa» (BKiIrOYass  3JIEMEHTBl  CTaTUCTUKH U TEOPHUH
BeposiTHOcTeit) u «I'eomeTrpusi». Hacrosimieit mporpaMmmoii BBOAUTCS
CaMOCTOSITEIbHBIN YYeOHBIN Kypc «BepOosSITHOCTb U CTaTUCTHKAY.

Hacrosmielr mporpaMMoi TIpeIyCMaTpHBAETCsS BBIJICIICHHE B
yuyeOHOM TmUJTaHe Ha H3yUYCHHE MaTeMaTuKu B 5—6 kiaccax 5
y4eOHBIX YaCOB B HEICTIO B TEUCHHUE KaXK/IOTO To/1a 00y4ueHust, B 7—9
Kjlaccax 6 ydYeOHBIX YacOB B HENCIIO B TEUCHHE KaXKIOrO Tola
oOyueHusi,Bcero 952 y4ueOHbBIX Haca.

Temarnueckoe MJIAHUPOBAHUE y4eOHBIX KypCOB u
peKoMeHlyeMoe paclipefielieHHue YYeOHOT0 BPEMEHU Il U3y4YCHUs!
OTACJIBHBIX TEM, MPEJIOKEHHBIE B HACTOSIICH IporpamMme, HaJo
paccmarpuBarth  KaK ~ OPUMEPHBIE  OPHUEHTUPBI B IIOMOIIb
COCTaBUTENIO aBTOPCKOM pabdouedl mnporpaMMbl U IPEXKJE BCEro
yauTeno. ABTOp pabodeld mnporpamMMmbl BHOpaBe YBEIHUYUTH WITH
YMEHBIIUTH TPEJIOKESHHOE YHUCIIO yYeOHBIX 4YacOoB Ha TEMY, YTOOBI
YIIIyOUTBCSI B TEMATHKY, OOJiee 3aMHTEPECOBABIIYIO YYSHUKOB, HIIH
HaIllpaBUTh YCHWJIMSI Ha HpeojoJieHHe 3arpyaHeHui. Jlomyctumo
TaK)Ke JIOKaITbHOE TepepacupeqeicHNe U MepeCTaHOBKa AIIEMEHTOB
cojepykaHusl BHYTPH JAaHHOTO Kjacca. KoJInM4ecTBO HPOBEPOUHBIX
paboTr (TeMaTH4YeCKHMH U WTOrOBBIM KOHTPOJIb KadecTBa YCBOCHUSI



Yy4eOHOTr0 Marepuaja) U UX THUI (CAMOCTOSITEIIbHbIC U KOHTPOJIbHBIC
paboTHI, TECTHI) OCTAIOTCSI Ha YCMOTPEHHE yUHTeNs. Takke yuduTelb
BIIpaBE YBEIHWYUTHh WM YMEHBIIUTh YHCIO YYECOHBIX YacOB,
orBenéHHbIX B IlpumepHoil paboueill mporpamMe Ha 00OOIIEHHE,
IMOBTOPCHUE, CUCTEMaTHU3ALHIO 3HAHUH oOyJaromuxcsi.
EAMHCTBEHHBIM, HO TIPUHUIHITHATIBHO BAXKHBIM KPUTEPHUEM, SIBISCTCS
JIOCTHIKEHHE PEe3yJIbTaTOB OOY4YEeHMs, yKa3aHHBIX B HAaCTOSIIEH
nporpamme.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUS
YYEBHOT'O IIPEAMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMHA

OcBoeHue yuebHOro mpeaMera «MareMaTHKa»  JOIDKHO
obecrnieynBaTh JIOCTHI)KEHHE Ha YPOBHE OCHOBHOIO OOMIIEro
oOpa3oBaHUsI CJICAYIOMINX JIMYHOCTHBIX, METalpPEAMETHBIX H
PEeAMETHBIX 00pa30BaTEIILHBIX PE3yJIbTATOB:

JJMYHOCTHBIE PE3YJIbTATBI

JIMIHOCTHBIC pe3yyibTaTbl OCBOCHHA IMPOTrpaMMbI yqe6Horo
npeamMera «Maremaruka XapaKTCPpU3YHOTCA:

[TaTpuoTnyeckoe BOCIUTAHHUE:

OpPOSIBJIEHUEM MHTEpeca K MPOLLIOMY U HACTOSIIIEMY POCCHUCKOM
MaTe€MaTHUKW, IIEHHOCTHBIM OTHOIICHHEM K  JOCTHOKCHHSIM
POCCUHMCKUX MaTeMaTUKOB M POCCUUCKOM MaTreMaTu4ecKou
IIKOJIBbI, K UCITOJB30BaHUIO 3TUX JOCTHXKEHUM B JIpYTMX HayKax U
OPUKIIaTHBIX Chepax.

Fpa)KZ[aHCKOC 1 TYXOBHO-HPABCTBECHHOC BOCIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO OOS3aHHOCTEH TpakJaHWHA U
peanmmzanyy  €ro IpaB, IIPEACTABICHHEM O MaTeMaTHYECKHX
OCHOBax (PYHKLUHOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
Oponexyp TpaXIaHCKOro obiecTtBa (BBIOOPHI, ONPOCHI W MP.);
TOTOBHOCTBIO K OOCY’KIECHHIO THYECKHX HpPOOJIEeM, CBSI3aHHBIX C
NPAaKTUYECKUM IPUMEHEHHEM [OCTH)KEHUII HayKH, OCO3HAaHUEM
BAXXHOCTHU MOPAJIBHO-OTHUYCCKUX TIPHUHIIUIIOB B JOCATCIbHOCTHU
Y4EHOro.

Tpynosoe BocnuTanue:

YCTaHOBKOﬁ Ha AaKTUBHOC€ Y4YaCTHUC B PCHICHUHU MPAKTUYICCKUX
3aaa4 MaTEeMaTHYECKOMI HamnmpaBJICHHOCTHU, OCO3HAHHUEM Ba>XHOCTHU
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MaTEeMaTHYECKOTO OOpa30BaHUsS Ha IPOTSDKCHUM BCCH JKU3HU IS
YCHOCIIHOW NpOo(EeCCHOHAILHOW  JESTSIIBHOCTH W pa3BUTHEM
HCOOXOMBIX YMCHHH; OCO3HAaHHBIM BBIOOPDOM UM HOCTPOCHUEM
WHIWBUIYyaIbHOW TPaceKTOPHUU O0Opa30BaHUs U YKU3HCHHBIX TUIAHOB C
YYETOM JIMYHBIX WHTSPECOB U OOIMICCTBEHHBIX MOTPCOHOCTEH.

JCTeTHYeCKOe BOCIHTAHHUE:

CITOCOOHOCTBIO K SMOIIMOHAITBHOMY u 3CTETHYECCKOMY
BOCIIPUSITUEO MaTeMaTHYEeCKUX OOBEKTOB, 3a7ad, pPEIICHUIH,
paccyXIeHu; YMEHUIO BUJICTH MaTEMaTHUYCCKHUEC
3aKOHOMEPHOCTHU B HUCKYCCTBE.

HCHHOCTI/I Hay4YHOT'O TO3HAHWA:

OpHEeHTale B JESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY
HAYYHBIX IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
9eJIOBEKa, MPUPOALI U OOIIEeCTBa, TOHUMAHUEM MaTeMaTHYECKOM
HAayKH KakK c@epbl 4YeJIOBEYECKOH ESITEIIbHOCTH, OJTaroB €&
pa3BUTHS ®W  3HAYUMOCTH JUISI  Pa3BUTHSI  LIMBHIIM3ALINM;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTEMAaTHYECKOW KyJIbTYypOH
KaKk CpeACTBOM IIO3HAaHUSI MHpPA; OBJIAJACHUEM IIPOCTECHIINMU
HaBBIKAMHU HCCIIEN0BATEILCKON NEsITEIbHOCTH.

®usnueckoe BocnuTaHuE, (GOPMHUPOBAHKUE KYIBTYpPBI 3/0pPOBbS 1
SMOIMOHAIIBHOTO OJIAT OMTOITY IHsI:

TOTOBHOCTBIO IIPUMEHSITh MaTeMaTHYeCKUEe 3HaHUS B HHTepecax
CBOET'O 3JI0pOBbs, BEJEHUsI 3/10pOBOro oOpasza KHU3HU (340pOBOE
nuraHue, cOajJlaHCUPOBAHHBIA PEXHUM  3aHSITHA U OTAbIXA,
peryisipHast  ¢HU3UYEcKass aKTUBHOCTB); C(HOPMHUPOBAHHOCTBIO
HaBbIKa pediiekcHuu, MPU3HAHHEM CBOETO IpaBa Ha OINHOKY U
TAKOT'O K€ IMpaBa JPYyroro 4ejoBeKa.

DKOJIOTHUECKOE BOCITUTAHHUE:

OpHeHTaneil Ha INPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW UL
pemeHust 3agad B OOJACTH COXPAHHOCTH OKpY’Kalolleld Cpensl,
IUIAaHUPOBAHUSI  IIOCTYIIKOB M OIEHKHM WX  BO3MOXXHBIX
MOCJEACTBUI ISl OKPY>KAIOIIEH Cpenbl; OCO3HAHHWEM TII00ajIbHOTO
XapakTepa 9KOJIOTHYECKUX MPOOJIEM M IMyTeH NX pPEHICHUS.

JImgrOCTHBIE PE3yJIbTaThI, O6eCH€‘II/IBaIOH.II/IC aJanTaiuro 06y11a10mer0c>1 K
U3MCHSAIOINUMCH yCIIOBUAM CO].[PIaJ'ILHOﬁ u HpHpO,HHOﬁ Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBUSIX HEOIPEAEIEHHOCTH,
MMOBBIIICHUIO YPOBHSI CBOGH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO
JIeATENIFHOCTh, B TOM YHCJIE€ YMEHHE YUWUTHCS Yy JAPYTHUX JIFOAEH,
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nproodpeTaTh B COBMECTHON AESITEIIbHOCTH HOBBIC 3HAHUS, HABBIKH 1
KOMIIETEHIIUN U3 ONbITA APYTUX;

HEOOXOANMOCTHIO B (DOPMHUPOBAHUHM HOBBIX 3HAHWI, B TOM YHCIE
popmymmpoBare WAeH, NOHSATHS, THUIOTE3bI 00 OOBEeKTax WU
SIBJICHUSIX, B TOM YHCJI€ paHEe HE U3BECTHBIX, OCO3HABATH AC(HUIIUTHI
COOCTBEHHBIX 3HAaHHUW ¥ KOMIIETEHTHOCTEH, IIJIaHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYaIHIo,
BOCIIPUHUMATh CTPECCOBYIO CHTYAaIIUI0 KaK BBI3OB, TPEOYIOLIUM
KOHTpPMEp, KOPPEKTUPOBATh IIPUHUMAEMbIE PELICHUS U JeUCTBUS,
dopmyupoBath u OLIEHUBaTb  PHCKU u IIOCJIEACTBUS,
dopmupoOBaTH ONBIT.
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METANIPEJAMETHBIE PE3YJbTATbBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHSI IPOTrpaMMbl  y4eOHOIO
rpeamera «Maremaruka» XapaKTEepU3yIOTCS OBJIaJICHUEM
VHUBEPCATbHBIMU — NO3ZHAGAMENbHBIMU  OCUICIBUAMY, VHUBEPCANbHLIMU
KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCATbHLIMU PEYAAMUBHBIMU
oelicmeusimu.

1) Vuugepcanvnvle  no3naeamenvuvle — Oclicmeus — 00eCcneuusaiom
Gdopmuposanue  OA3068bIX  KOZHUMUSHLIX — NPOYECCO8  0OYUAIOUJUXCA
(oceoenue Memooo8 NOSHAHUA — OKPYIHCAIOWe20 Mupd; npuMeHeHue
JIO2UYECKUX, —UCCTe008AMENbCKUX — Onepayutl, yMeHuil pabomams ¢
uHgpopmayueti).

bazoBrie nornueckue OeHCTBUS:

— BBISIBISIT M XapaKTEpPU30BaTh CYIIECTBEHHbBIC MPU3HAKHA
MAaTeMaTUYeCKUX OOBEKTOB, [MOHSTHH, OTHOIICHUH  MEXIY
HOHSITUSIMHU; dopmynupoBaTh orpe/ieJICHUs NOHSITHH;
yCTaHaBJIMBATh CYIIIECTBEHHBIN MpU3HAK KJjaccuduKanum,
OCHOBaHUSI it OOOOIIEHUSI U CPABHEHHsI, KPUTSPUH ITPOBOJIUMOIO
aHaImn3a;

— BOCIIPUHUMATD, dbopmynuposarts u npeoOpa3oBhIBaTh
CY’KJICHUSI: YTBEPJUTEIIbLHbIC U OTpULIATEIIbHBIC, €JUHUYHbBIC, YaCTHHIE
H o0IIHe; YCIOBHEIC;

— BBISIBISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTruBopednsi B pakTax, JJAaHHBIX, HAOIIOACHUSX U YTBEPIKICHUSX,
npeiaratb KPUTEPUH Ul BBISIBJICHUST 3aKOHOMEPHOCTEH U
HPOTHUBOPEUYU;

—_— JeJj1aTb BBIBO/JbI C HCIIOJIB30BaAaHHUECM 3aKOHOB JIOTUKU,
ACAYKTHUBHBIX 1 MHAYKTHUBHBIX yMOSaKHIO‘IeHHﬁ, yMO3aKJ’IIO‘IeHHﬁ 110
aHaJIOTUH;

—  pasbuparb 10Ka3aTeJIbCTBA MaTEMAaTHYECKHUX YTBEPIKICHUM
(IpsiMbIe U OT MPOTHUBHOI'O), IPOBOJUTH CAMOCTOSITEIILHO HECJIOKHbBIC
JI0Ka3aTeabCTBA MaTEeMaTHYECKUX (dakros, BBICTPAUBAaTh
apryMeHTalHIo, MPUBOIUTH pUMeEpbI u KOHTPOPHUMEPHI;
00OCHOBBIBaTH COOCTBEHHBIC PACCY>KIACHUS;

— BBIOUpATh CIIOCOO pemieHusi y4eOHOW 3amaudn (CpaBHHBATH
HECKOJIbKO BapUaHTOB PEIICHUs, BLIOUpaTh HanbOoOJIee MOIXOISIINN C
y4ETOM CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBrle uccienoBaTeabCKue IECHCTBUS:

—_— HCITIOJIb30BaTh BOIIPOCHI KakK HCCIeA0BaTEIbCKHUN HUHCTPYMEHT
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MO3HaHUS; (POPMYITUPOBATH BOIMPOCHI, (PUKCUPYIOIIHE TTPOTHBOpEYHE,
npolyieMy, CaMOCTOSITEJIbHO YCTaHABJIMBaTb HCKOMOE U JaHHOE,
(opmupoBaTh runoTe’y, apryMeHTHPOBaTh CBOIO IMO3UIINIO, MHCHUE;

— MIPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHy
HECIIOXKHBIN SKCIICPUMECHT, HEOOJIBIIIOE HCCIIeIOBaHNEe 1o
YCTaHOBJICHUIO ocoOeHHocTeH MaTeMaTH4eCKOIro oOBeKTa,
3aBUCUMOCTEH OOBEKTOB MEXIY COOOI;

— CaMOCTOSITCIIFHO (POpMyTUpOBaTh OOOOIICHUS W BBIBOJBI IO
pe3yJjbTaraM MpOBEIEHHOIO HAOIIOICHUS, UCCIICIOBAHUsI, OI[CHUBATH
JIOCTOBEPHOCTh MOJYYESHHBIX PE3yJIbTATOB, BHIBOJIOB U O0OOOIIICHUIA;

— MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKKe
BBIJIBUTATH TIPEAIIOI0KEHHUSI O €ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ uadopmanueii:

— BBISABJIATE HCIOOCTATOYHOCTH H H30BITOYHOCTD I/IH(I)OpMaI_II/II/I,
JaHHBbIX, HCO6XOI[I/IMI)IX JJIA pECIICHUA 3aavH,

— BBIOMpATH, aHAJIU3UPOBATh, cucTeMaTUu3UpPOBaTh u
HHTEPIPETUPOBaTh HH(GOPMAIMIO pa3IWYHBIX BHUAOB H  GOpM
OpeaCTaBIICHUS;

— BBIOUpATH dopMy  mpencTaBIICHUS uHOpMAITUH u
WUTIOCTPUPOBATh pEIIacMble 3aJadld CXeMaMH, JharpaMMamH, HHOM
rpa¢uKOi U UX KOMOWHAIUSIMU;

— OLICHUBATh HAA&KHOCTH HHGOpMAIUU 1O  KPUTEPHSIM,
MPEUIOKEHHBIM YUHUTEIEeM 1281071 chopMyJIMPOBaHHBIM
CaMOCTOSITEIILHO.

2) Vuusepcanvhvle KOMMYRUKAMUGHbBLE OCUCMEUsL 00eCneuusam
chopmuposannocms COYUAILHBIX HABLIKOE 00)YAIOUUXCAL.

OO01ieHue:

—  BOCHPHUHHUMATH U (HOPMYIHUPOBATH CYKICHHS B COOTBETCTBUU
C YCIIOBHSIMH M IIEJISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh
CBOIO TOYKY B3pEHHS B YCTHBIX M ITMCBbMEHHBIX TEKCTaX, IaBaTh
TMOSICHEHHSI 10 XOJIy PEIICHUS 3aa9i, KOMMEHTHPOBATE IOy YCHHBIN
pe3yJbTaT;

— B Xome OOCYXICHHs 3aaaBaTh BOIIPOCHI MO CYIIECTBY
00CyK1TaeMOM TeMbl, IPOOJIEMbI, pelllacMoi 3ajlaul, BbICKA3bIBATh
HnacH, HaACJICHHBIC Ha IIOMCK PCHICHUs; COIIOCTaBJIATH CBOU
CY>KJIEHUSI C  CYXJECHHUSMH  JIDyTHX  YYaCTHHUKOB  JUajora,
OOHaApy’>KUBAaTh pa3jMule M CXOJCTBO IIO3UIHI; B KOPPEKTHOU
dopme popmyupoBaTH pa3HOTIACHSI, CBOU BO3PAKECHUSI,

—  [OPEACTaBISITh PE3yJIbTaThl PEIICHHs 3aJa4d, SKCHEPUMEHTA,
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HWCCIICJIOBAHUS, IIPOEKTa; CaMOCTOSITeJIbHO BbIOMpaTh dopmar
BBICTYIUICHUS C YYETOM 3ajad IMpe3eHTallud W OCOOCHHOCTEH
ay IUTOPHUH.

CoTpyIHUYECTBO:

— OOHHWMATh W HCIIOJIB30BAaTh NPEUMYIMIECTBAa KOMAaHIHOU U
WH/IABUIYaTbHON paboTs! opu pereHnn y4eOHBIX
MaTeMaTHYEeCKHUX 3a]ad4;

— IpPUHUMATh L€JIb COBMECTHOW ACATEIBHOCTH, IUIAHUPOBATH
OpraHM3allMI0 COBMECTHOW paloThl, pacnpenessiTb BHJIbI padoT,
JOoroBapuBaThcs, OOCYXXIaTh TMPOIEcCC W  pe3yabTaT padoTHI;
000011aTh MHEHUSI HECKOJILKUX JIIOJIEH;

— ydYacTBOBaTh B TPYNIIOBBIX (opmax padoTel (0OCYXIAeHUs,
0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U JIp.); BBIIIOJIHITH CBOIO 4acTh
pabdoThl M KOOPJAMHHUPOBATH CBOM JCUCTBHS C JAPYTHMMH 4JICHAMU
KOMaH/Ibl; OLICHUBATh Ka4eCTBO CBOErO BKJaJa B OOLIMH IMPOJIYKT MO
KpUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHSI.

3) Vuusepcaivuvie  pecynsmuensie  Oeiicmeusi  0becneuusaom
@dopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHILL.

CamMoopranusanusi:

— CaMOCTOSITEIbHO COCTaBJSITh IJIaH, aJTOPUTM  pEIIeHUS
3agadu (WM €ro 4acTh), BBIOMpPATh CHOOCOO peHIeHHUs ¢ Yy4ETOM
HUMCIOIIIUX CSI  PEeCypcoB W COOCTBCHHBIX  BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEUICHUN C y4ETOM
HOBOW HH(MOpMAITHH.

CaMOKOHTPOJIB!
— BJAJETh coco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca
U pe3yibTaTa pelleHus MaTeMaTHIeCcKOoi 3a1aqu;
— TIpeABUICTH TPYAHOCTH, KOTOpPBbIE MOTYT BO3HUKHYTH IIpH
pelieHun 3aaa4d, BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTH Ha OCHOBE

HOBBIX  OOCTOSITEJILCTB,  HaWJICHHBIX  OIINOOK,  BBISIBJICHHBIX
TPYAHOCTEMH;

— OILICHHUBaTh COOTBETCTBUEC pe3yJiibTara JIeSITEIIBHOCTH
IIOCTAaBJICHHOW eI H  YCIOBHSAM, OOBSICHATHP  HPUYHHBI

JOCTVOKEHUSI WJIM HEIOCTIDKEHUS LN, HAaXOAWUTh OIIMOKY, JaBaTh
OLICHKY NMPHUOOPETEHHOMY OIIBITY.

14



NPEAMETHBIE PE3YJbTATbBI

IIpenmerHbie pe3yibTarbl ocBoeHusi [IpumepHoil paOouei
MIpOrpaMMBbl IO MaTeMaTHKE IIPEJCTaBJICHBI MO rojaM OOydeHHs B
CIIEAYIONINX pas3ziesnax MpPOorpaMMbl B paMKax OTIEIBHBIX KypCOB: B
5—6 wimaccax — kypca «Maremaruka», B /—9 Kiraccax — KypcoB
«Anrebpay, «['eomerpusi», « BeposiTHOCTb U CTaTUCTHKA.

Pa3BuTHE JIOTMYECKUX NIPEACTaBICHUN U HABBIKOB JIOTHYECKOT'O
MBIIJICHUS OCYILIECTBIISCTCS Ha NMPOTSHKECHUH BCEX JIET OOy4YCHUsS B
OCHOBHOW IIKOJIe B paMKax BCEX Ha3BaHHBIX KYPCOB.
Ilpennonaraercsi, 9YTo BBIIYCKHHK OCHOBHOWM IIKOJIBI CMOJKET
CTPOUTH  BBICKA3bIBAHHS U OTpHULIAHUS BBICKa3bIBaAHUH,
pacrio3HaBaTh HUCTHHHBIC M JIOXKHBIC BBICKA3bIBaHMUSs, IIPUBOJIHUTH
pUMEPBI U KOHTPIIPUMEDPHI, OBJIaJIEeT MOHITUSIMU: OIpeaeIeHHUE,
aKCHOMa, TeopeMa, 0Ka3aTeIbCTBO — U HAYYHUTCS UCIIOJIbL30BaTh
HX TIPU BBITTOJIHEHUH YUYESOHBIX U BHEYYEOHBIX 3aj1a4.

[IPUMEPHASL PABOYASA MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCBI

HEJHU U3YYEHUS YUEBHOI'O KYPCA

ITpropuTeTHBIMH LIEIIMH OOy4YEeHHsI MaTeMaTuke B 5—6 kiaccax
SIBJISTEOTCSI:

— npopoinkeHue (GOPMHUPOBAHHS OCHOBHBIX MaTEMaTHYECKHUX
OOHATHH (gucno, BEITUYHHA, reoMeTpHuYecKas urypa),
o0ecrneynBaroIx IIPEEeMCTBEHHOCTh u IIEPCIIEKTUBHOCTH
MaTeMaTHYECKOTO OOpa30BaHUS OOYyYarOIINXCS,

— pa3BUTHE HHTEIUICKTYAJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH
0o0y4aroumxcsi, I03HABATEIbHONW AaKTUBHOCTH, HCCIIEA0BATEIbCKUX
YMEHHH, HHTepeca K U3yUYEHHIO MaTeMaTHKH;

— T1oaBezieHHEe OOydYaromIMXcsl Ha JOCTYITHOM JUIsi HUX YPOBHE K
OCO3HAHUIO B3aHMMOCBSI3H MaTEMaTUKH U OKPYIKAIOIIEro MUPA;

— ¢dopmupoBaHue (pyHKIHOHATBHOW MaTeMaTHIeCKOMI
rPaMOTHOCTH: YMEHHs pacno3HaBaTh MaTeMaTHYeCKHE OOBEKTHI B
peanbHBIX J>KH3HEHHBIX CHUTYyalHsIX, NPHUMEHSITH OCBOCHHBIC YMCEHHS
TS pemeHus MIPaKTUKO-OPUEHTUPOBAHHBIX 3a1ad,
MHTEPHPETUPOBATh IOJIYYSCHHBIC PE3yJIbTaThl M OLICHHBATh WX Ha
COOTBCTCTBHUC HpaKTquCKOﬁ CUTyalnuu.

OCHOBHBIE JIUHUU coAcprKaHusd Kypca MaTreMaTuKu B 56
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Kjaccax — apudmerHyeckas U TIeOMETpHUYECKas, KOTOpbIC
pa3BUBAIOTCS MapaJICIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAaKO, HE HE3aBHCHUMO OJHA OT JIpyroi, a B TECHOM
KOHTAaKT€ M B3auMoneucrBuu. Takke B Kypce IPOUCXOILUT
3HAKOMCTBO C 3JIEMEHTaMH aJIreOpbl U OIMUCATEIIbHOW CTATUCTHKU.

HNzyuenne apudmeTHdeckoro wmarepuaja HadMHaeTcs  Co
CHUCTEeMAaTH3allid W Pa3BUTHSA 3HAHUA O HATypaldbHBIX YHCIAX,
MOJIYYCHHBIX B HadallbHOW mkojie. [Ipu 3TOM CcOBEpIIIEHCTBOBaHUC
BBIYUCIIUTEIBHON TEXHUKHA U (POPMUPOBAHUEC HOBBIX TCOPETUICCKUX
3HAaHUW COYETAeTCS C pPa3BHUTHEM BBIUHUCIUTEIILHOW KYJIbTYpPHI, B
YaCTHOCTH C OOYYCHHEM TMPOCTeHIMUM mnOpuéMaM TPUKAIKA U
OIICHKH PE3YJIbTATOB BBIYHUCICHHUU. 3ydeHHWe HaTypalbHBIX YHCEN
MpoJioJbKaeTest B 6 kiracce 3HaKOMCTBOM € HA4aJIbHBIMH TTOHSITUSIMUA
TEOPHUH NEITUMOCTH.

Jlpyroii KpyIHbIi OJIOK B COZepKaHUU apu(METUICCKON JTUHUH —
510 Jnpo6u. Hawdano wu3y4yeHUs: OOBIKHOBEHHBIX M JIECATHUYHBIX
apobeii oTHeceHO K 5 Kilaccy. DTO MEpBBIA dTall B OCBOCHUM
pobei, Koraga IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJICSIMU,
MMOHSITUSIMH TeMbI. [Ipn 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOei
B IIOJITHOM OOBEME MpELIECTBYET HU3YUEHHIO JECATHYHBIX IpoOei,
9TO I1eJIECOOOPAa3HO C TOYKH 3PCHUS JIOTUKH H3JIOKEHUST YHNCIIOBOU
JIMHWUHW, KOTa TpaBujia ICHCTBHU C JCCATHYHBIMH APOOSMH MOXKHO
000CHOBATh YK€ U3BECTHBIMHU aJITOPUTMAaMHU BBIIOJTHCHUS JICHUCTBUIA
C OOBIKHOBCHHBIMU JIPOOsIMUA. 3HAKOMCTBO C JCCATHUYHBIMU APOOSIMHU
pacimpuT  BO3MOXKHOCTH  UII TOHHUMaHUS  OOYyYaFOIITUMUCS
OPUKIATHOTO TPUMCEHEHUS HOBOW 3alluCH TP HU3YUYCHHUU JIPYTHUX
MPeIMETOB W MOpH NOPAKTUYECKOM ucrosib3oBannu. K 6 kiaccy
oTHecEH BTOpPOH »dTam B HW3YYCHHH ApoOei, TIOe NPOUCXOIUT
COBEPIIICHCTBOBAHWE HAaBBIKOB CpPaBHCHUS W NpeoOpa3oBaHUs
apoOeii, OCBOCHHE  HOBBIX  BBIYHUCIHTEIBHBIX  aJITOPUTMOB,
OTTaYMBaHWE TEXHUKH BBIUUCICHUN, B TOM YHCIIE 3HAYCHUU
BBIpQKEHUH, COAEpIKAIINX U OOBIKHOBEHHBIC, U JECSTUYHBIC JIPOOH,
YCTAHOBJICHHE CBSI3€ MEXAY HHMM, pPacCMOTPEHUE IIPUEMOB
peureHust 3ajgad Ha Japobu. B Havane 6 kiacca OpPOMCXOIUT
3HAKOMCTBO C ITOHSITUEM MPOLICHTA.

OCOOCHHOCTBIO HW3YYCHHS IIOJOKUTEIBHBIX W OTPHIATEIHHBIX
9HCeIT SIBJSISTCS TO, YTO OHHM TaK)Xe MOTYT pacCMaTpUBaThCs B
HECKOJIbKO »drTarnoB. B 6 kilacce B Hadaje H3y4YCHUSI TEMbI
«ITonoXXuTenpHBIC U OTPUIIATEIBHBIC YHCIA» BBIACIISETCS MOJATEMA
«llenpIe ancna», B paMKax KOTOPOH 3HAKOMCTBO C OTPHUIATEIIEHBIMA
quciIaMUd M JICHCTBUSIMM C NOJIOXKUTEIbHBIMU W OTPHUIATEIbHBIMH
quCcIaMU IIPOUCXOJUT Ha OCHOBE COJIEPKATEIILHOTO MOJX0Aa. DTO
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IIO3BOJIACT Ha JOCTYITHOM YPOBHE IIO3HAKOMUTH ydamuuxcs
IIPAKTUYICCKHN CO BCEMU OCHOBHBIMHU ITOHATUAMU TEMBI, B TOM YHCJIC
n C TIIpaBUWJIaMH 3HAKOB IIPpW BbIITIOJIHCHUHU apI/I(bMeTI/I‘{eCKI/IX
nerictBuii. I3yueHune paliioHaJIbHBIX YHUCEJ Ha 3TOM HE 3aKOHYMTCH,
a OyIer MNpoOJOJDKCHO B Kypce aiureopbl 7/ Kjacca, YTO CTaHEeT
CIEAYIOIIUM IIPOXOJIOM BCE€X IPUHLUHUIHAIBHBIX BOIPOCOB, TEM
caMbIM pazJieJIeHUE TPYJIHOCTEH obOjierdyaer BOCIIPUSITHE MaTepHaa,
a pacmpeielieHHWE BO BPEMEHHU  CIIOCOOCTBYET  IIPOYHOCTH
MIPHUOOpPETACMBIX HABBIKOB.

Ilpu oOy4ueHHWH pEIIeHUIO TEeKCTOBBIX 3amad B 5—6 kiaccax
HUCHOJIB3YIOTCS apu(pMeTHUYEeCKUEe NPUEMBI pEIICHUS. TeKCTOBBIC
3aJa4M, pefumacMbIC IIpU OTpa6OTKe BBIYHCJIIUTCIIbBHBIX HABBIKOB B
5—6 xkmaccax, paccMaTpuUBarOTCs 3ajladyd  CJICAYIOIIUX BHJIOB:
3aJa4d Ha JBM)KEHHWE, Ha 4YacTH, Ha IIOKYIIKH, Ha paboTy u
MPOU3BOIUTEIIBHOCTb, HA MPOIEHTHI, HAa OTHOLIEHUS U MPOIOPLIUH.
Kpome Toro, oOyduarommecsi 3HAKOMSITCS C IIpUEMAMU pPELICHHUS
3a7a4 1epebopoM BO3MOXKHBIX BapHaHTOB, yd4arcs paldoTaTh C
nHpopMannen, IpeacTaBjIeHHoN B (opMe TabIuIl UIH JUarpamm.

B IIpumepHoit paboueit nporpamMmme OpeLyCMOTPEHO
dopmupoBanue MPOTIEICBTUIECKUX anreOpandecKnx
npenacrapjieHU. bykBa Kak CHMBOJI  HEKOTOPOI'O 4HCIa B
3aBUCHUMOCTH OT  MaTeMaTHYeCKOTO0 KOHTEKCTa  BBOJHUTCS
NOCTEINEeHHO. byKkBeHHasi CUMBOJIMKA HIMPOKO HMCHOJIB3YyEeTCs MPEXKIE
BCET'0 IS 3alTUCH OOILIMX YTBEPKACHUH U MPeJIoKeHUH, (hopmyl, B
YHaCTHOCTH IJIAA BBIYUCIICHUS T'COMECTPHUUYCCKUX BCIIMYHMH, B KaYCCTBEC
«3aMEeCTUTES» YHCa.

B kypce «MaremaTtukm» 5—6 Kj1accoB NpeJcTaBiieHa HarJsiqHast
reoMeTpHsi, HalpaBJICHHAs] HAa pa3BUTHE OOPa3HOIO0 MBIIUICHUS,
IIPOCTPAHCTBEHHOT'O BOOOPaKEHUSI, H300PA3UTEIILHBIX YMEHUI. DTO
Ba’XHBIN ATall B U3YyYEHUH I'€OMETPUU, KOTOPBIN OCYIIECTBIISIETCS
Ha HaAIrJSIOHO-TIPAKTHYCCKOM YPOBHE, OIHMpAacTCs Ha HATrJISIIHO-
oOpa3HOe MbIIUIeHHE OOydJarommxcs. bolbmas poilb OTBOIUTCS
PaKTUIECKOMN AeSITETbHOCTH, OTBITY, SKCIICPUMEHTY,
MoaenupoBaHuio. O0ydJaroniuecss 3HAKOMSITCSI C TSOMETPUICCKUMHU
¢durypamMu Ha IDIOCKOCTH M B MPOCTPAHCTBE, C UX IIPOCTCHITUMHA
KOH(pHUTYpaIMsIMHU, yJaTCsI HU300pakaThb WX Ha HEIWHOBAHHOU H
KJIeTdaTol Oymare, pacCMaTpHUBAIOT UX IIPOCTEHIINEe cBolicTBa. B
npornecce M3YYCHUS HATSIAHOW TEeOMETPHUU 3HAHUSA, NOJyYCHHBIC
oOydJaromyMucss B HadaJIbHOM IIIKOJIE, CHUCTEMaTU3UPYIOTCS H
pacmupsroTcs.
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MECTO YYEBHOT O KYPCA B YYEBHOM IIJIAHE

CornacHo ydeOHOMY TIlaHy B 5—6 kiaccax wH3ydaeTcs
WHTErPUPOBAHHBIN NpeaMer «MaTeMaTHKa», KOTOPbIA BKIHOYaeT
apudmeTHdecKnii MaTepual M HaIrJSIIHYI0 T€OMETPHIO, a TaKKe
MIPOIIC/ICBTUYECKUE CBEJICHUSI W3 ajreOphl, 3JIEMEHTHI JIOTUKH U
Hadajia OIMCaTeIbHON CTaTUCTHKH.

V4eOHbIM I[UI1aH Ha H3y4YeHHE MareMaTukn B 5—6 kiaccax
OTBOJIUT HE MEHee 5 y4eOHBIX YacoB B HEJENIO B TCYCHHE KaXKJIOTO
rojaa oOy4enwusi, Bcero He meHee 340 y4eOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYUYEHMUS)
5 kaace

HarypanbHble uncna v HyJib

HarypanpHoe wuwncmo. Psa warypamsHBIX uncen. Ywmemo O.
MN3o6pakenne HaTypaJbHBIX YHCEII TOYKAMW Ha KOOPIHMHATHONU
(9UCITOBOIT) TIPSIMOH.

ITo3unmmonHast cuctemMa CUYHUCICeHHUSA. PuUMckast Hymepamnus Kak
OpUMep HEIMO3UITMOHHON CHUCTEMBI CUHCIeHUs. JlecsiTuaHas cucreMma
CUHCJICHHUSI.

CpaBHeHUE HATypaJIbHBIX YHCEJI, CPAaBHEHHUE HATypPaJIbHBIX UYHCEN
¢ HyséM. CriocoObl cpaBHeHUs. OKPYTJICHUS HATYypaJbHBIX YHCEII.

Cio)xeHre HaTypalbHBIX YHMCEJI; CBOMCTBO HYJISI IPU CIIOKECHUU.
Brruutanue kak JIeiCTBUE, OOpaTHOE CIIOKCHHUIO. YMHOXKCHUEC
HATypaIbHBIX YHCEJ, CBOWCTBA HYJISI U COAUHUIBI IPH YMHOXCHUH.
Jlemenue kak JeWcTBue, oOpaTHOe YMHOXXCHUIO. KOMITOHEHTEHI
JeUcTBUIA, CBSA3b  MEXIY  HHUMMU. IIpoBepka  pesyibrara
apudMeTHIecKoTo AcicTBus. [lepeMecTUTEIbHOSC U COYETaTSIILHOS
CBOMCTBa (3aKOHBI) CIIOKCHUS W yYMHOYCHHsI, PaCHpeeIIUTSIIFHOC
CBOMCTBO (3aKOH) YMHOYKCHUSI.

Hcnonp3oBanue OyKB UIsd OOO3HAYCHHUS HEHU3BECTHOIO
KOMITOHEHTA M 3allUCH CBOMCTB apU(PMETHUYECKUX JICHCTBHUU.

Jenutenu W KpaTHBIE YHCIIA, PA3JI0KEHUE Ha MHOXKHTEIIH.
Ilpocteic u cocTtaBHbIC uHncia. [IpusHaku nenumocta Ha 2, 5, 10,
3, 9./lesteHrE C OCTATKOM.

CreneHb C HaTypalbHBIM ITOKa3aTeJIeM. 3allUCh YHCJIa B BHUJIC
CYMMBI Pa3psiIHBIX CIIaracMbIX.

YHucioBoe BbIpakeHUE. BplunciieHHE 3HA4Y€HUN YMCIIOBBIX
BBIPA)KEHUI; MOPSJAOK BBINOJHEHUS JAchcTBUN. Mcronb3oBaHUE
OpU  BBIUUCICHHUSIX MEPEMECTHUTEIHFHOTO ¢ COYETaTeJILHOTO
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CBOCTB (3aKOHOB) CJIOKEHHUSI ¥ YMHOXXCHUSI, PacHpeaeIuTESILHOTO
CBOMCTBA YMHOXXCHHUS.

Hpobu

IIpencraBnenue o ApoOM Kak CIIOCOOE 3aIlMCH YaCTH BEJIIMYMHBI.
OObIkHOBeHHbIE JpoOu. [IpaBuibHBIE W HENpPaBUWIBHBIE JPOOH.
CwMmemanHasi 1poOb; TMPEJCTaBIIEHUE CMEUIaHHOW JApoOM B BHE
HENpPaBWILHONW ApOOM W BBIJACICHHE [EJIOH YacTH 4Yuciia U3
HEIpaBWILHON npobu. M3o0pakenue qpodeil TouKkaMu Ha YHCIOBOH
npsimoii. OcHOBHOE cBoMcTBO Jnpodu. CokpaleHue ApoOeH.
ITpuBenenne npodbu Kk HOBOMY 3HamMeHaTento. CpaBHeHHE JApoOeH.

CroxeHre U BEIYUTaHHUE ApoOeil. YMHOXKXEHHUE U JeIeHUEe ApoOeii;
B3aMMHO-00paTHbIE ApoOu. HaxokaeHne 4acTu neioro U [eoro 1o
€ro 4acTH.

HecstnuHas 3anuck apobeit. IlpencraBinenue AeCcITUIHON IpoOU
B BHAE OOBIKHOBEHHOH. M300pakeHue [eCATUYHBIX JIpobei
TOYKaMH Ha YHCIOBOU mpsiMmoil. CpaBHEHHE AECATUYHBIX IPOOEH.

Apudmernyeckue  ASUCTBHSL C  JCCSATUYHBIMH  JIPOOSMH.
OKpyTJICHHE JICCATUYHBIX IPOOCH.

Pertenne TEKCTOBBIX 3aay

PemieHne TEKCTOBBIX 3adady apUPMETUYECKUM CIIOCOOOM.
Penrenue normueckux 3amad. Pemnenue 3amad mepeObOpom Bcex
BO3MOXKHBIX BapHaHTOB. VICmojb30BaHUE IIPU PEIICHUMU 3aji1ad
TaOJIUIl U CXCM.

Pemenune 3amau, cojep>Kaliux 3aBUCUMOCTH, CBSI3bIBAIOIIIUE
BEJIMYUHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJUYECTBO,
CTOUMOCTh. EIWMHHUIBI W3MEpPEHUs: MaccChl, O0O0BEMa, IICHHI;
paccTosiHusi, BpEMEHH, CKOpocTU. CBsi3b MEXIy €IUHULAMU
U3MEPCHUS KaKI0W BEIIMIUHBI.

Pemntenmie OCHOBHBIX 3amad Ha ApoOH.

IIpencraBnenne JaHHBIX B BHUAC TAOIUIL, CTOIOYATHIX AUATrPaAMM.

Harnsanas reomerpus

Harnsgaeie mipencraBieHus o (pHUTypax Ha TUIOCKOCTH: TOYKA,
nopsiMasi, OTpPE30K, Jy4Y, YTOJ, JIOMaHasi, MHOTOYTOJIFHUK,
OKpPY>KHOCTb, Kpyr. VYroiua. Ilpsimoii, ocTpblii, Tynol u
pPa3BEPHYTHIN yIJbI.

JmumHa oTpe3ka, METpUYEeCKHEe €OUHHUIIBI JUTHHBL. JlnnHa
JIOMaHOM, NMEePUMETP MHOTOYroJibHUKa. M3MepeHune u IOoCTpOeHUue
YTJIOBC MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsimaeie mnpencraBieHuss O (Qurypax Ha I[JIOCKOCTHU:
MHOTI'OYTOJIbHHUK; TIPpAMOYTOJIBHUK, KBaJapar; TpEyrojJbHUK, (0]
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paBeHcTBe GUTYD.

N306pakenue ¢duryp, B TOM 4YHCIIC Ha KJIeT4aToil Oymare.
ITocTtpoeHue koHPUTYpaAIIU U3 YaCTCH IPSIMOM, OKPY>XHOCTH Ha
HEJIMHOBAaHHOM M Kjer4yaroil Oymare. lcrosib3oBaHue CBOWCTB
CTOPOH U YIJIOB IPSIMOYT'OJIbHUKA, KBagpara.

ITmomane OpSIMOYTONBHUKA ¥ MHOTOYTOJIFHUKOB, COCTABJICHHBIX
U3 TIPAMOYTOJILHHUKOB, B TOM YHCIEe (QUTYpP, U300paKEHHBIX Ha
KJIeTdaTol Oymare. EQWHUIIBI U3MEpEeHUS TUIONIAIH.

Harnsgaele mipencTraBieHHsT O MPOCTPAHCTBEHHBIX (QHUTypax:
OPSIMOYTOJIBbHBIH napajuieJIeITune I, KyO, MHOTOTPpaHHUKH.
MN3o6pakenne MPOCTEHITNX MHOTOTpaHHUKOB. Pa3BépTkm kyba m
napayurererrunena. Co3gaHne MOJeNe  MHOTOTPaHHUKOB (U3
Oymaru, npoBOJIOKH, TUIACTHINHA U JIP.).

O0BEM MpsIMOYTroJIBHOTO mMapajuieienurena, Kybda. EauHUIbI
U3MepeHUst 00bEMa.

6 KJacc

Harypanbhble uncna

Apudmernyeckue JICHCTBUSI C MHOTO3HAYHBIMH HATypPalbHBIMU
YHCJIAaMHU. YHucnoBbie BBIPAKEHUSI, OOPSII0K JerCTBUM,
HUCHOJIb30BaHUE CKOOOK. Mcmosib30BaHME TPHU  BBIYHUCICHHSX
NEePEMECTUTEIIBHOIO M COYETATEJIBbHOTO CBOMWCTB CIOXEHUSI U
YMHOKEHHUS, pacopeneauTeIbHOro CcBOlCTBa YMHOKEHHUSI.
OKpyrieHue HaTypajlbHbIX YHCEl.

Jlequrenu M KpaTHBIC YHCIIa, HAUOOJIBIINN OOIIUN JICITUTEIIL U
HaumMEHbIIIee 0o0IIee KpaTHoe. J[eITMMOCTh CYMMBI U IIPOU3BEIACHUS.
JleneHue ¢ ocTaTKoOM.

Jpobu

OOBIKHOBEHHAsI JIpOOb, OCHOBHOC CBOMCTBO JpPOOH, COKpAIICHUC
apob6eti. CpaBHEHHE U yHoOpsiIoYuBaHue apooeil. Pemenue 3amay Ha
HaXO0KJICHUE YacTHU OT IeJIOr0 W IeJIOr0o IO ero yactu. J[poOGHoe
YHCI0 KaK pe3ynbTar AeclicHus. [IpeacTaBiiecHUE NECATUYHOU NpOOU
B BHUJIC OOBIKHOBCHHOW JIpOOM U BO3MOKHOCTH IPCIACTABJICHUS
OOBIKHOBEHHOUW ApoOU B BHJE HCCATUYHOM. JlecaTUUHBIC IpOOH U
METpHYECKasi cucreMa wMep. ApudMeTudeckue ASUCTBHUS H
YUCIOBBIC BBIPAXKCHHUSA C OOBIKHOBCHHBIMH H  JECITHYHBIMH
IPOOSIMH.

OrtHoiuenue. JleneHne B OaHHOM OTHOIICHHMH. Macuirao,
nponopuus. [IlpuMeHneHne nponopuuii Ipyu peuIeHny 3aj1ad.

HOHSITI/IC npoueHTa. BbI‘II/ICJ'IeHI/Ie npoueHTa OT BCIIMYUHBI U

20



BEJIMUMHBI IO €€ MPOICHTY. BrIpaxkeHue mpoleHTOB AEeCITUYHBIMU
apooOsimu. Perenuwe 3amad Ha MPOIIEHTHI. BbIpa)keHHE OTHOIICHHS
BEJIMYMH B IPOLICHTAaX.

[TonoxutenbHble U OTPULATENILHBIE YHCIIA

ITonoxkurenbHble U OTpULIATEIbHbIC yncia. Llenslie uncia. Moayib
4ucia, TeoMeTpUUYecKasi HUHTepIperanyds MOIAyJs  4Jucia.
300pakeHrne YHcCesl Ha KOOPAWUHATHOU mpsiMoi. YwucCIoBbIC
npoMexxyTku. CpaBHeHHe 4yucelsl. ApudMeTHdecKrue NCHCTBUS C
HOJOXKUTEJIBHBIMU U OTPULATEIIBHBIMU YUCIAMU.

IlpsmoyroseHass  cucremMa  KOOpJAMHAT  Ha  IUIOCKOCTH.
KoopanaaTel TOYKM Ha IUIOCKOCTH, aOcumcca ©W  OpAuHAaTa.
ITocTpoeHue Touek U PUTYp HA KOOPAUHATHOU MIJIOCKOCTH.

BykBeHHBIE BBIpaX)eHUs

IIpuMmeHeHnune OyKB JJIsl 3alIUCH MAaTeMaTHYECKHUX BBIPAXKEHUHN U
npeuioxkeHuii. CpolicTBa apu(PMeTHYecKux IeicTBUi. BykBeHHBIC
BBIPD@OXKXECHUST M UYHCJIOBBIE IIOJCTAaHOBKH. ByKBEHHBIE paBEHCTBA,
HaxXOXXJCHHE HEN3BECTHOTO KOMITOHEHTa. DopmyJibl; (GOpMYyIIbI
nepuMeTpa W IUIONIAJIM NPSIMOYTOJIbHHUKA, KBajapara, oObéMa
napajuiesenuIie/ia u Kyoa.

Penrtenne TEKCTOBBIX 3aa4

PeIIIeHI/Ie TCEKCTOBBIX 3ada4 apI/I(i)MCTI/I‘IeCKI/IM CHOCO6OM.
PCIIIGHI/IG JIOTHUYECCKHUX 3aJa4y. PGIHCHI/IC 3ada4 Hep660p0M BCEX
BO3MO>XHBIX BAPpHUAaHTOB.

Pemienne 3amau, coaeprkalux 3aBUCHUMOCTH, CBS3bIBAIOIIUX
BEJIMYHUHBI: CKOPOCTBb, BPEMsl, PACCTOSIHHUE; ILI€HA, KOJNYECTBO,
CTOUMOCTB; TIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM padoThl. EauHAIEI
PIBMepeHI/ISIZ MaccChl, CTOHUMOCTH, paCCTOHHHH, BpeMCHI/I,
ckopoctH. CBsA3b MEXIAY COUHUIIAMH H3MEPEHUS KaXKION
BCIIMYUHBI.

Pemrenue 3ajad, CBSI3aHHBIX c OTHOIIIECHUEM,
IIPOIOPLHUOHAIBHOCTBIO BEJIMYUH, POLICHTaMU; pelieHue
OCHOBHBIX 33jla4 Ha JAPOOUH IPOICHTHI.

OrneHka u IIPUKUJKA, OKpYIJICHUE pe3yabTara.

CocraBiieHue 6yKB€HHbIX BI)Ipa)KeHI/Iﬁ 1O YCJIOBHIO 3a/1a4H.

HpeHCTaBJ'ICHI/Ie JaHHBIX C ITIOMOIIIBIO Ta6J'II/III nu JuarpamMmm.
Cronbuareie AuarpaMmbl: 9TCHUC U ITOCTPOCHUC. Urenue KPYTOBbIX
ArarpaMm.

HarnsmHa;[ reoMeTpus
Harnsinaele npezacraBiieHust o GUrypax Ha IJIOCKOCTH: TOYKA,
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nopsiMasi, OTPE30K, JIyd, YToJ, JIOMaHasi, MHOTOYTOJIbHHUK,
YeThIPEXYTOIBHUK, TPEYTOJIBHUK, OKPYXHOCTB, KPYT.

BzanmHoOe pacnosioxkeHue JABYX IMPSIMBIX Ha IIIOCKOCTH,
napasuieJbHbIe npsiMbIE, NEepHeHIUKYJISIPHBIC npsiMBIE.
N3mepeHne paccTossHUN: MEXAY ABYMsI TOYKaMU, OT TOYKHU J10
OpsIMOI; AJIMHA MaplIpyTa Ha KBaApaTHOU CETKe.

Nsmepenne M OOCTpOEHHE YIJIOB C IOMOIIBIO TPaHCOOPTHUPA.

Buner TPEYTOJIBHHUKOB: OCTPOYTOJILHBIH, MPSIMOYTOJILHBIN,
TYIIOYTOJbHBIH; paBHOOEAPEHHBIH, PaBHOCTOPOHHUIA.
YHeTbIpEXYTOJIBHUK, IPUMEPHI 9eThIPEXYTOIBHUKOB.

IIpssMOyTOJNBHUK, KBaJpaT: HCHOJHB30BAHUE CBOMCTB CTOPOH,
yrinoB, amaroHaneii. M3o0paxkeHue reoMmerpuyecknx Guryp Ha
HEJINHOBAaHHONW OyMare C WCIIOJBb30BAaHUEM LHMPKYJIsI, JHWHEHKH,
YTOJIFHUKA, TpaHcropTupa. [locTtpoeHns Ha KkneTdaToil Oymare.

Ilepumerp w™mHOTOyTOJNBLHHUKA. [loHsATHE 1UITOMIAIM (QUTYPBHI;
eAWHUIIBI W3MepeHus1 1uomanu. I[IpubnmkEHHOe uW3MepeHue
wriomaau ¢uryp, B TOM 4YHCJIE Ha KBaJIpaTHOM CETKe.
IIpnommkéHnHOoEe W3MEpeHHe JUIMHBI OKPY>KHOCTH, IUIOMIAAN
Kpyra.

CumMmeTpus: [eHTpalibHasl, OCeBasi U 3€pKajlbHAsI CHMMETPHH.
ITocTpoenne cuMMETpHUYHBIX (PUTyp.

Harmsimaele mpencraBiieHHss O MOPOCTPAHCTBEHHBIX —(QUrypax:
napajuieJIenuIies, KyO, Mpu3Ma, MUpaMHuId, KOHYC, MWJIMHAp, IIap
n cdepa. HM3o0paxeHme NPOCTpPaHCTBEHHBIX ¢Guryp. IIpumepst
pa3BEPTOK MHOTOIPAaHHHUKOB, UWIMHIApa W KoHyca. Co3naHue
MoOJieJie MPOCTPAaHCTBEHHBIX (uryp (M3 Oymaru, HpPOBOJIOKH,
MJIACTUJIIMHA U JIP.).

ITousitTne o00BEMa; enuHULBI u3MepeHuss oO0béMa. OOBEM
IPsIMOYOJIBHOTO TTapajuieyienuIiieja, Kyoa.
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HNJIAHUPYEMBIE HNPEJIMETHBIE PE3YJbTATBI OCBOEHUA
NMPUMEPHON PABOYEWA NMPOTPAMMBI KYPCA (II0 TOJAM
OBYYEHMUA)

OcBoeHue y4debHOTO Kypca «Maremaruka» B 5—6 Kiraccax
OCHOBHOM HIKOJIBI JOJKHO OOECIIEYHBAThH JTOCTHIKCHHE CIICAYIOIIHX
MPEeAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB!

5 kiace

Yucna ¥ BIYUCIICHUS

— I[Torumare ¥ IpaBHIBHO yNOTPEOISATH TEPMHUHBI, CBSI3aHHBIC C
HAaTypaJIbHBIMH  YHCJIaMH, OOBIKHOBEHHBIMHM ¢  JICCSITUYHBIMH
OpoOsMH.

— CpaBHUBaTh ¥  YHOPSAOYMBATH  HATypaJIbHBIE  YHCIHA,
CpaBHHMBATh B IIPOCTEHINMX CIyd4asix OOBIKHOBEHHBIE JpoOH,
JeCSTUYIHBIC IPOOH.

— COOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YHUCIOBON) MpsSMOMN C
COOTBETCTBYIOIIMM €Ul YHCIOM M HM300pa)kaTh HaTypaJIbHBIC YHCIIa
TOYKaAMU Ha KOOPJUHATHOMN (UMCIIOBON) MPSAMOM.

— BemonsaaTe apudmMeTnyeckue ASUCTBHS C HaTypajlbHBIMH
qHuCcIIaMU, ¢ OOBIKHOBEHHBIMH JIPOOSIMH B IPOCTEHIIINX CITydasiX.

— BBITONHATE TPOBEPKY, NPUKHUJIKY pPE3yiIbTaTa BEIYHUCIICHUH.

— OKpyrisiTh HaTypajdbHBIE YHCIIA.

Pemenne TeKCTOBBIX 3aja4

—  Pemarp TekcTOBBIC 3amadun apU(PMETHUECKHUM CITOCOOOM H C
MOMOIIBIO OPraHU30BAaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOYKHBIX
BapHUaHTOB.

—  Pemarp 3amaum, cojepikamiue 3aBUCHMOCTH, CBS3BIBAOIINC
BEIIWYWHBI: CKOPOCTB, BpEMs, pAacCTOSHHUE; IIeHa, KOJIHWYECTBO,
CTOUMOCTb.

— Hcmonrs3oBaTh KpaTKue 3articu, CXEMBlI, TaOIUIIbI,
0003Ha4YeHHUsI IIPU PEIICHUM 3a]1a4.

—  Tlonp3oBaThCsi OCHOBHBIMH CIHMHUIIAMH W3MCPCHHS: IICHBI,
MacCChl; PAaCcCTOSIHUSI, BPEMCHH, CKOPOCTH; BBIPAKATh OJHHU CIHUHUIIBI
BCJIMYUHBI Yepe3 ApyTHE.

— W3BnekaTb, aHaJIU3UpPOBATh, OIICHUBATh HHMOPMAIIHIO,
OpeaCTaBIICHHYIO B  TabiuIile, Ha CTOJOYaTO  guarpamme,
HHTEPIIPESTUPOBATh NPEACTABIICHHBIC NaHHBIC, MCIIOJIb30BATh JTaHHBIC
OpH perIeHru  3a7ad.

Harnsinnas reomerpust
- ITonwp30BaTbCs TC€OMCTPUICCKUMU MMOHATUAMU. TOYKA, IIpAMasd,
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OTPE30K, JIyY, YIroJl, MHOTOYTI'OJIBHUK, OKPY’KHOCTE, KPYT.

—  IIpuBoauTths npuMepbl 00BEKTOB OKPYIKAIOIIErO MUPA,
uMermux GopMy HU3yYCHHBIX T€OMETPUYECKUX (UTYD.

—  Hcnonp3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YTJIAMU:
BEpUINHA CTOPOHA; C MHOTOYT'OJIbHUKAMH: yT'OJI, BEpIINHA, CTOPOHA,
UaroHallb; ¢ OKPY>XHOCTBIO: panycC, JUaMETp, [EHTP.

—  MH3zoOpaxkatp W3y4YeHHBIE Te€OMETpHYECKHe (PUTypsl Ha
HEIIMHOBAHHOM W KJISTYATONW OyMare ¢ IMTOMOIIBIO IUPKYJIIS U JIMHCHKH.

— HaXOI[I/ITL JJIMHBI OTPE3KOB HEIIOCPECACTBCHHBIM H3MECPCHUECM
C NOMOIIBIO JIMHEHUKH, CTPOUTHh OTPE3KU 3aJaHHOW IJIMHBI; CTPOUTH
OKpPY>KHOCTb 3aJJaHHOI'O pajguyca.

—  Hcnonbp3oBaTh CBOWMCTBAa CTOPOH M YTIJIOB MPSMOYTOJILHUKA,
KBaJpaTta JUIsl UX IIOCTPOCHHUSI, BEIYUCIICHUS TUIOIIAAN U IepUMETpa.

—  Bermuaucnars TIepUMETP u TUIOIIATb KBajpara,
IPSMOYTOIBHUKA, (GPUTYP, COCTAaBICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM
qucne uryp, n300pakEHHBIX Ha KJISTYaTOW OymMmare.

—  Tlonp3oBaThCsi OCHOBHBIMH  METPHUUYECKHUMH  COUHUIIAMH
W3MEPEHUsT JUIMHBI, IUIOMIAN; BBIPAXKATh OJHHU COWHUIIBI BEJINYHUHBI
uepe3 IpyTrue.

—  PacnosnaBarsp napajuieJenuIes, KyO, HCIIOJIB30BaTh
TEpMHUHOJIOTUIO: BEpIINHA, peOpo TIpaHb, HU3MEPEHHUs; HaXOIUTh
HM3MEpEHUs Hapauielienuiesia, Kyoa.

—  Bepmuucnare o6bpéMm KyOa, mapajuienenunena Io 3aJaHHBIM
M3MEPEHUSIM, TT0JIb30BaThCSI CAUHUIIAMH U3MEpPEHUsI 00bEMa.

— Pemars HecnokHBIE 3a7adW HA U3MEPEHHE T'€OMETPHUUECKHX
BEJIMYUH B MPAKTHYECKNX CUTyallHsAX.
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6 ki1ace

Yuca 1 BRIYUCITICHUS

— 3HaTer M TMOHHUMATH TCPMHUHBI, CBA3aHHBIC C pPasIIMYHBIMH
BUJIAMH YHCEJI U CIIOCO0AMHM WX 3alUCH, IIEPEXOJUTh (SCIU 3TO
BO3MOXKHO) OT OJHO# (hOPMBI 3aITHUCH YHCIIa K APYTOM.

—  CpaBHHUBATh U YHNOPSAOYUBATH IEJIBIC YHCIa, OOBIKHOBCHHBIC
" JICCSITUYHBIC APOOU, CpAaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

—  BprpmmonHsATh, codeTras yYCTHBIE W NHUCHBMCHHBIC NPHUEMBI,
apudMETHICCKUE NCUCTBUS C HATypPadbHBIMHU H IEIBIMH YHCIaMHU,
OOBIKHOBCHHBIMH W OECATUYHBIMHU OPOOSMH, MOJOXKHUTEIbHBIMU U
OTpHUIIATEIbHBIMHU YHUCIIAMU.

—  BpMHUCTATE 3HAYCHUS YHCIOBBIX BBIPAXKCHUH, BBINOIHSITH
OPUKUAKY M  OLEHKY Ppe3yJibTaTa  BBIYHUCIJIECHUU;  BBIIOJHSATH
npeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHHW Ha OCHOBE CBOWMCTB
apu(PMETUUCCKUX JICHCTBUHA.

— COOTHOCHUTH TOYKY Ha KOOPJMHATHOM IIPSIMOi C
COOTBETCTBYIOIIUM €i YHCIIOM M M300pakaTh YMCjIa TOYKaMH Ha
KOOPJIMHATHOM IIPSIMOM, HaXOJIUTh MOIYJIb YHCIIA.

—  COOTHOCHUTH TOYKH B MPSIMOYTOIBHOW CHCTEME KOOPIHHAT C
KOOPJIMHATAMH 3TOUW TOYKH.

— OKpyTIATh MEeNble YHUCiIa U ASCATUYHBIE IpOOH, HAXOIUTH
OPUOIIIDKEHUS YHUCEIT.

UucinoBbie 1 OyKBEHHBIC BBIPAKCHUS

—  IloHumare U ynorpednsiTb TEPMHUHBI, CBSI3aHHBIE C 3aIlUCHIO
CTCICHH YHCJIa, HAXOOUTh KBaJpaT U KyO YHCia, BEIYUCITSITh 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUM, COAEPIKAIMX CTEIICHU.

—  Tlonbp3oBaTbecsi  INPU3HAKaAMHU  JEJIUMOCTH,  PACKJIaJgbIBaTh
HaTypaJbHbIE YHCJIa HA IPOCTbIE MHOYXKHUTEIU.

—  Tlomp3oBaTbcsi MacmTadbOM, COCTaBIISAITH IPOMOPHUM |
OTHOILEHUSI.

—  Hcnonp3oBarh OyKBBI Jisi OOO3HAYCHHUsI YHMCEN IIPU 3aITUCH
MaTeMaTHYEeCKUX BBIPAKEHHUM, COCTABJISITh OYKBEHHBIC BBIPDAXKCHUS U
hopmyibl, HaXOJIUTh 3HAYEHUS OYKBCHHBIX BBIpaKEHUH,
OCYUIECTBJISISI HEOOXOIMMbIE MOJICTAHOBKHU M MpeoOpa3oBaHUsI.

— Haxonutp Heu3BeCTHbII KOMIOOHEHT paBEHCTBA.

Pemenue TeKCTOBBIX 3amay
— PeHIaTI) MHOTIomaroBbli€ TEKCTOBBIC 3a1a4YH apI/I(l)MeTI/ILICCKI/IM
CIIOCOOOM.
— Peurars 3aaa4u, CBsI3aHHBIC C OTHOIIICHUCM,
HpOHOpI_II/IOHEUILHOCTBIO BCIIMYHH, HpOLIeHTaMI/I; pemaTL TpHUu
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OCHOBHBIE 33/]a4¥ Ha JIPOOH U MPOILIEHTHI.

—  Pemarp 3amaum, cojepikamiue 3aBUCUMOCTH, CBSI3BIBAIOIINC
BEJIWYUHBI: CKOPOCTB, BpEMs, pacCTOSIHUE, II€Ha, KOJIHNYECTBO,
CTOMMOCTB; IPOU3BOJIUTEIBHOCTD, BpeMs, 00bEMa pabOThI, UCITOIB3Y I
apudmernyeckue JI€HCTBHUS, OLIEHKY, NPHUKUIKY; I[0JIb30BaThCs
€IUHULIAMU U3MEPEHHUs] COOTBETCTBYIOINX BEJIMUMH.

—  CocTaBisaTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHIO 3aJla9H.

—  U3Bnekats wHOpMaIHIO, MPEACTAaBICHHYIO B TaOiMIlax, Ha
JIMHEUHOM, cToJI0UaTOM 428105 KpyroBou auarpaMmmax,
WHTEPIPETUPOBATH MPEJICTABJICHHBIC JAaHHBIC; NCIIOJIB30BATh JaHHBIC
MIpU pELICHUHN 3a7ad.

— IMpencraBisare nHGOPMAIIUIO C TTOMOIIBIO TAOJHIL, JIMHESHHON
M CTOJIOYATOU JuarpamMm.

Harnsnnas reomerpus

—  IlpuBoaute mnOpuMepsl OOBEKTOB OKpPYXAIOIIETO MHpA,
uMermux  (GpopMy  H3YyUEHHBIX TI'€OMETPHUUYECKHX  IUUIOCKHUX U
MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI PaBHBIX M CHMMETPHYHBIX
¢uryp.

— MN300pakaTh ¢ MMOMOINIBIO ITHUPKYJIIS, JIMHEHWKH, TPaHCHOPTHPA
Ha HEJIMHOBAaHHOW M KjJeT4yaroil Oymare HW3y4deHHbIE IJIOCKHE
reoMerpuueckre (purypsl 1 KoHGUTypalui, CHMMETPUYHbIE (PUTYDBI.

— ITonp30BaThCs TC€OMECTPUICCKUMHU IIOHATHUAMM PaBCHCTBO
¢uryp, cuMmerpus; HCHOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C
CUMMeTpUEil: OCb CUMMETPHUH, LIEHTP CUMMETPUH.

—  HaxomuTh BenWYUHBI YIJIOB HW3MEPEHHUEM C MOMOIIBIO
TPAHCIOPTHPA, CTPOUTH YTJIbI 33JaHHON BEJIIMYUHBI, I1OJIb30BATHCS
OpU pEIIeHUHW 3a7ad T'pagyCHOM MEpoM YIJIOB; pacno3HaBaTh Ha
qyepTeKax OCTPbIM, NPsIMOM, pa3BEPHYTHIN U TYIIOH YIJIbL.

—  BpluucaaTe UIMHY JIOMAaHOW, INEPUMETP MHOIOYTOJIbHHMKA,
NOJIb30BAThCsl €AWHHUIIAMH HW3MEPEHMUs IJIHWHBI, BBIPaXXaTb OJIHU
€UHULBI U3MEPEHUSI JUIMHBI YE€PE3 APYyrue.

—  Haxonurs, UCTIOJIB3YS 4epTEKHBIC UHCTPYMEHTBHI,
pacCTOsIHUSI: MEXAY NOBYMsI TOUKAaMH, OT TOYKHU JO MOPSIMOH, IJIUHY
OyTH Ha KBaJPaTHOU CETKE.

— Breruucnsars njIomanb duryp, COCTaBJIEHHBIX u3
MPSIMOYTOJIBHUKOB, HCIIOJIB30BaTh pa3OMEHNEe Ha NPsIMOYTOJIBHUKH,
Ha paBHBIE (QUTYPHI, [JOCTpaMBaHUE JO NPSIMOYTOJIbHUKA;
MOJb30BAThCSI OCHOBHBIMHM €IMHHUIAMU HW3MEPEHUs ILIOLIadu;
BBIPA’KaTh OJHU €OUHUIBI U3MEPEHUs IIIOIIAAHN Yepe3 ApyTrHue.

—  PacnosHaBarh Ha MOZEISIX M HM300paXCHUSIX NHUPaMHLY,
KOHYC, LWJIMHIpP, WCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIHHA, pedpo,
rpaHb, OCHOBaHHeE, pa3BEPTKA.

— HNzoOpaxxare Ha  KJleTdyaTod Oymare  mpsIMOYTOJbHBIN
napaiesenuIes.

—  Brprmuaucnsars 00b6EM NPSIMOYTOJIBHOTO TTapajuIesienunea, Kyoa,
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IIOJIB30BaTbhCA OCHOBHBIMU €AVMHUIIAMU U3MECPCHUS O6’BéMa; BbIl
— Peurats HeCIOXKHBIC 3aladi Ha HAXOXACHUEC IT'COMCTPUICCKUX
BCJIMYUH B MPAKTUYCCKUX CUTyallUsaX.
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TEMATHYECKOE NJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJIAM OBYUYEHMHA)
5 xnacc (ae menee 170 u)

HaszBanue pa3zaena (TeMsl) Kypca Kon-Bo | Hcmomb3oBaHue AIEKTPOHHBIX
Neri/mt 4acoB (tpoBbIX) pecypcoB
1. HaTypanbHble uncia. JleiicTBUsIC HATYPAJbHBIMU YHCIAMHU (43 1) O6pasoBaTenbHbIil TOPTAI Ha
6a3e MHTEPaKTHBHOH MIATHOPMBI
Uit 00yueHHs JeTei
(UCHI.RU)
1. Tema. OGo3HaueHNE HATYPATBHBIX YUCEI. 34 UCHI.RU
2. Tewma. CnoxeHne HaTypaJbHBIX YHCET U €T0 CBOHCTBA. 44 UCHI.RU
3. Tewma. Boiuutanue. 4y UCHI.RU
4.  Tema. UncnoBbie U OyKBEHHbBIE BHIPAKEHUS. 34 UCHI.RU
5. Tema. BykBeHHas 3annCh CBOMCTB CIIOKEHHS M BHIYUTAHUS 3u UCHI.RU
6. Tema. YpaBHeHue. 4y UCHI.RU
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7. Tema. YMHOKEHHE HATYPAIbHBIX YMCEN U €70 CBOWCTBA. 4y UCHI.RU
8. Tewma. [lenenue. 64 UCHI.RU
9. Tewma. [lenenue ¢ 0CTaTKOM. 34 UCHI.RU
10. Tema. YupouieHue BhIpaXKeHHH. 44 UCHI.RU
11. Tewma. [TopsiIOK BBITIOJHEHHS ACHCTBUH. 34 UCHI.RU
12. Tewma. KBaapat u ky0 uncia. 24 UCHI.RU
Harnsinast reomerpust. JIMHAH HA MUIOCKOCTH (12 v) UCHI.RU
1. Tema. OTpesox, AIMHA 0Tpe3ka. TpeyroibHUK. 3u UCHI.RU
2. Tema. TIMOCKOCTB, MpAMAs, JTyH. 349 UCHI.RU
3. Tema. IlIKaybl 1 KOOPIUHATEI. 34 UCHI.RU
4.  Tema. Mewnblue u Gombure. 34 UCHI.RU
OGbIKHOBEHHBIEPOOH (48 u) UCHI.RU
1. Tema. OKpYXKHOCTb U KPYT. 34 UCHI.RU
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2. Tema. Jloau. OOBIKHOBEHHBIE IPOOH.

UCHI.RU

3.Tema. EnuHume uaMepeHus miomanae.

54
3.Tema. CpaBHenue apooGeii. ; UCHI.RU
q
4.Tema. [IpaBuIIbHbBIC U HENPAaBUIIbHbBIC IPOOH s UCHILRU
q
5.Tema. CioKeHNE U BBIMATAHKE APOOE C OMHAKOBBIMU 3HAMECHATEISAMH. ; UCHILRU
q
6.Tema. Jlenenue u apo6Hu. 64 UCHI.RU
7.Tema. CMeIIaHHbIE YHCIIA. 84 UCHI.RU
8.Tema. [ToHsATHE MHOXKECTBA 24 UCHI.RU
9.Tema. O6mas yacTh MHOXKECTB. OOBbEANHEHHE MHOKECTB 34 UCHI.RU
10.Tema. BepHo unu HeBepHO 24 UCHI.RU
Harasiinast reomerpusi. MHOTOYT0JILHHKH (10 w) UCHI.RU
1.Tema. ®opmy.bl 24 UCHI.RU
2.Tema. IInomans. @opmyna mionaay NpsIMOYTOIbHHKA. 24 UCHI.RU
24 UCHI.RU
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4. Tema. TIpsIMOYTOJIBHBIH TIapaLIesenumes. 14 UCHI.RU
5.Tema. O6beMbL. OGBEM NPIMOYTOIBHOTO TIapajlIeenuIea. 34 UCHI.RU
MecaTHunbIeAPOGH (38 u) UCHI.RU
1.Tema. JlecsaTuuHas 3aMCh IPOOHBIX YHCEIL. 24 UCHI.RU
2.Tema. CpaBHeHHE IECATHYHBIX APOOEH. 34 UCHI.RU
3.Tema. Crio)keHHE U BBIYMTAHUE JICCATUYHBIX JIPOOCH. 54 UCHI.RU
4. Tema. [TpuGnvkennble 3nauenus yucest. OKpyrieHUe YUCEl. 4 UCHI.RU
5.Tema. YMHOXKEHUE IECATHYHOMN APOOH Ha HATYPAILHOE YUCIIO. 34 UCHI.RU
6.Tema. JleneHue JeCSTHYHON HA HATYPAILHOE YHCIIO. 54 UCHI.RU
7.Tema. YMHOXEHHE H JCTICHUE ASCATHYHBIX JPOOCH. 54 UCHI.RU
8.Tema. JlesieHue Ha AECSATHIHYIO IPOOE. 74 UCHI.RU
9.Tema. Cpenree apudMeTHIECKOE. 44 UCHI.RU
Harnsagnas reomerpusi. Tesia 1 gurypsl B npocrpancrse G UCHI.RU
1.Tema. IlpssmoyrosbHBIH mnapauienenunesn, KyO. Pa3séprku kyba u 34 UCHIL.RU
apaJsesienune/a.
2.Tema. Yrou. [IpsiMoii 1 pa3BepHyTHIi yriibl. YepTeKHbII TPEYTroJIbHUK. 34 UCHI.RU
34 UCHI.RU

3.Tema. M3mepenue yrinos. Tpancnoprup. Kpyrossle auarpaMmsi.
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[loBTOpPeHUe U 00001IeHHE

(10 u)

UCHI.RU

6 knacc (ae menee 170 )

HaszBanue pa3gerna (TeMsl) Kypca Kon-Bo | Hcmonb3oBaHUE STEKTPOHHBIX
Ne 4acoB (dpoBEIX) pecypcoB
n/n
1. [Harypaabnbie uncaa (30 w) OOpasoBarenbHblil opTal Ha
0a3ze MHTEPaKTUBHOM IJIaT(OPMBI
Uit 00ydeHHs JeTeit
(UCHIL.RU)
1.Tema. [leUTENn U KpaTHBIE 3u UCHI.RU
2.Tema. [Ipusnaxu nemamocty Ha 10, Ha 5 n Ha 2 54 UCHI.RU
3.Tema. [IpusHaku AeauMoCTH Ha 9 1 Ha 3 4y UCHI.RU
4.Tema. IIpocThie ¥ COCTABHBIE YUCTIA 3u UCHI.RU
5.Tema. PazniosxxeHue Ha pOCThIe MHOXKUTENN 4yq UCHI.RU
6.Tema. Haubonbuuii o0mmuit aenurens. B3auMHO pocThie Ynciia 64 UCHI.RU
7. Tema. Haumenbiee oOriee KpaTHOE Su UCHI.RU
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Harasianas reomerpusi. Ipsivble HANIOCKOCTH (7 ) UCHI.RU
1.Tema. Ilepnen MKy IspHBIE NPIMBbIE 24 UCHI.RU
2.Tema. [TapanyiensHble psMble 24 UCHI.RU
3.Tema. KoopauHaTHasi II0CKOCTb 34 UCHI.RU
podu (32 ) UCHI.RU
1.Tema. OcHOBHOE CBOWCTBO APOOH la UCHI.RU
2.Tema. Cokpamienne apo0eit 2y UCHI.RU
3.Tema. [IpuBenenue apo6eit k 06IEMY 3HAMEHATEIIO 2y UCHI.RU
4.Tema. CpaBHEHHE, CIIOKECHHE ¥ BEIYUTAHKUE IPOOCH C pa3HBIMU 3HAMEHATEIIAMH 34 UCHI.RU
5.Tema. Cli0’)KeHNE U BBIYMTAHNE CMETAHHBIX YUCET 24 UCHI.RU
6.Tema. YMHO)eHUE 1pobeit 24 UCHI.RU
7. Tema. Haxoxaenue qpoOu Ot yucia 34 UCHI.RU
8.Tema. [IpumeHeHue pacnpeenuTeIbHOTO CBOWCTBA YMHOKEHUS 34 UCHIL.RU
9.Tema. B3aumuo o6paTHbIE uncia 24 UCHI.RU

34 UCHI.RU

10.Tema. Jlenenue
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1.Tema. IlepumeTp MHOrOyrojabHHUKA.

11.Tema. Haxosx/ieHue 9ucia no ero apobu 34 UCHILRU
12.Tema. JIpoGHbie BbIpaKeHHUs! 2y UCHI.RU
13.Tema. OtHomenue. JleleHne B JaHHOM OTHOIIEHHHW. Macirtao, 6u UCHI.RU
nporop st
Harusnas reomerpusi. CuMMeTpust (6 w) UCHI.RU
1.Tema. OceBasi CAMMETpHSI. 34 UCHIL.RU
2.Tema. [leHTpanbHass CUMMETPUSI. 3 UCHI.RU
Boipaxkenusic GyKBaMu (6 w) UCHI.RU
1.Tema. ByKBeHHBIE BBIPQKEHHsI M YUCIOBBIC MTOJICTAHOBKH. bu
UCHI.RU

Harsasignasi reoMmeTpusi. (14 =) UCHIL.RU
@urypsl Ha MJIOCKOCTH

74 UCHI.RU
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2.Tema. Ilnomans ¢urypsr. DopMyJibl IlepuMeTpa ¢ IUIOLIAJU Ta UCHI.RU
MpsIMOYTOJIbHUKA.

7. |MomoskuTennHbIE H OTPHIATEILHBIEUHCIA (40 w) UCHILRU
1.Tema. Ilemnbie unciia. MoayJsib 9uciia, TECOMETPUYECCKaAsi HHTEPIIPCTALIUS 154 UCHIL.RU
MoIys. UUCIIOBBIC TIPOMEKYTKH.
2.Tema. IlomokuTenpHBIE W OTpHULATeNbHBIE 4YHciaa. CpaBHEHHE 254 UCHI.RU
[MOJIOKUTEJILHBIX U OTPHULATEIILHBIX YU Cced. ApUPMETHUISCKHAE IeHCTBUSIC
MOJIOKUTEIBHBIMHU U OTPULIATSILHBIMHU YHUCIIAMU.

8. [MpencraBirennenannpix (6 1) UCHI.RU
1.Tema. Cronbuarbie AuarpaMmsbl 34 UCHI.RU
2.Tema. I'paduku 34 UCHI.RU

9. Harnsinas reomeTpus. ©w UCHI.RU
‘@urypsl B NpOCTPAHCTBE
1.Tema. /InHa OKPY’KHOCTH H IIOLIATbL KpyTa 64 UCHI.RU
2.Tema. Ilap 3y UCHI.RU

10. |HosTopenue, 0600menue, (20 w)
cHCTEMATH3ALMA UCHI.RU
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7 - 9 KJTIACCBI

IEJHU U3YYEHHUS YYEBHOI'O KYPCA

Aunre0pa sBISETCS OJHUM M3 OIIOPHBIX KypCOB OCHOBHOM IIKOJIBI:
oHa  ofOecreuynBaeT  HM3y4dYeHHE  JAPYTHX  JUCHUIUIMH,  Kak
€CTECTBEHHOHAYYHOT'0, TaK U TYMaHUTApPHOI'O LIMKJIOB, €€ OCBOCHHE
HEOOXOJAMMO UISl MPOJOJKEHHUsI OOpa3oBaHUsI M B IMOBCEIHEBHOM
)KU3HU. Pa3BuTHe y OOydYaromuXcs HAyYHBIX IIPEACTaBJICHUN O
IIPOUCXOXKASHUH M  CYIIHOCTH  aJireOpanyeckux  aOcTpakiuii,
cnocobe  OTpaKeHHUsI MaTreMaTUYecKOW  HayKOWl  SIBIGHUH U
IIPOLIECCOB B TNIpUPOJZIE M OOIINECTBE, POJIM MaTeMaTHYECKOro
MOJICJIMPOBAHUSI B HAYyYHOM ITO3HAHUH U B MPAKTHKE CIOCOOCTBYET
(popmupoBaHHIO HAYyYHOTO MHUPOBO33PEHHS U KadeCTB MBIILICHUS,
HEOOXOJMMBIX JUIsl ajanTalid B  COBPEMEHHOM  IH(POBOM
oOmiecTBe. Nzyuenune anreopsl €CTECTBEHHBIM oOpazomMm
oOecrieuynBaeT pa3BUTHE YMEHHS HaOJI10/1aTh, CPAaBHUBAThH, HAXOAUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBILILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCUCTBUS W BBIBOJIBI,
popmymmpoBares  yTBepxkAcHUs.  OcBOeHHE  Kypca  anreOpsbl
oOecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUST OOYyYarOmIMXCsi:
OHH WCIIOJB3YIOT JACAYKTUBHBIE W WHIYKTUBHBIC PACCYXKIACHUS,
obo0mieHne W KOHKpETHU3aluio, abCcTparupoBaHHE W aHAJIOTHIO.
OOyuenne  anrebpe  mpeAronaraeT  3HAYUTEIBFHBIA  OOBEM
CaMOCTOSITEIIbHOM JIeSITEIbHOCTH oOyyaromuxcs, IO3TOMY
CaMOCTOSITEJIBHOE PEIICHUE 3a/1a4 €CTECTBEHHBIM 00Pa30M SIBJISICTCS
peanu3anueil 1eATeIbHOCTHOIO MPUHINNA OOyUYEHUSI.

B cTpykType mporpaMmel ya4eOHOTO Kypca «Anredpa» OCHOBHOM
IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIIbHO-METOIUYECKHUE
IuHUK: «Yucaa U BBIYMCICHUS»; «AJITeOpanvdecKrue BBIPAKCHUS;
«YpaBHeHUsT W HepaBeHCTBa»; «DyHkumm». Kaxkmas w3 3THUX
COACPKATCIBbHO-MCTOANYCCKUX JUHUM Pa3BUBACTCA Ha MPOTAKCHUN
TpEX JIET U3yYCHHUsI Kypca, €CTECTBEHHBIM 00pa3oM MEeperuieTasich U
B3aUMOJICUCTBYsI C APYTMMHU €ro JUHUSIMHU. B Xole u3yueHus Kypca
00y4aromyMcsi TIPUXOJIUTCST JIOTHYECKH PAcCy’KIaTh, MCIIOJIb30BaTh
TEOPETUKO-MHOYKECTBEHHBIN SI3bIK. B CBsI3M € 3TUM 1esiecooOpa3Ho
BKJIOYUTH B  IIpOrpaMMy  HEKOTOpPbIE  OCHOBBI  JIOTHKH,
IIPOHU3BIBAIOIIIE BCE OCHOBHBIC pa3Jielibl MaTeMaTHYEeCKOIro
oOpa3oBaHUsI W CIIOCOOCTBYIOIIHE OBJIAJICHUIO OOYyYarOIINMUCS
OCHOB YHHBEPCAJIBHOTO MaTEeMaTHYECKOTO sI3bIKa. Taknum oOpaszom,
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MOYKHO YTBEpXJaTb, YTO COINEPXKATEIBHOW U CTPYKTYPHOU
OCOOEHHOCTBIO Kypca

«Anredbpa» SIBJISIETCS €ro MHTEIPUPOBAHHBIN XapakTep.
Coneprxkanue TUHUU «UHciia U BEIYUCIICHUS CITYKUT OCHOBOM sl
JaJIbHCHUIIIETO W3YYCHHs MAaTEMaTHUKH, CIOCOOCTBYET pPa3BUTHIO Y
00y4aromMXcsl JIOTUYECKOr0 MBILUICHUs, (DOPMHUPOBAHUIO YMEHUS
MOJIb30BATHCS aJiIropuTMaMu, a TaKXe OPHUOOPETCHHUTIO
NPaAKTUYCCKUX HABBIKOB, HCOOXOMUMBIX IJisi MOBCCIHCBHOMN >KU3HU.
Pa3zButHe mODOHSATHUST O 4YHCIE B OCHOBHOM IIKOJIE CBSI3aHO C
PallMOHAILHBEIMU Y HPPAITMOHAITBHBIMU YHUCIaMU, (hOPMHUPOBAHUCM
OpEACTaBICHUI O JICHCTBUTEIIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS
YUCIOBOW JHHHUH OTHECCHO K CTapoieMy 3BEHYy OOIIero
oOpazoBaHMUsI.

CopeprkaHue IBYX aJlreOpandecKuX JTUHHH — «AJIreOpandecKue
BBIPOKCHHUS» HW «YPaBHEHUS W HEPaBEHCTBA» CIIOCOOCTBYET
dopMUpOBaHUIO y OOYYaOIIUXCS MaTeMaTHYEeCKOro arapara,
HEOOXOJAMMOI'o JUISI PpEUISHUsI 3aJad MaTreMaTHKH, CMEXHBIX
NpeaAMETOB U MNPaKTUKO-OPUEHTUPOBAHHBIX 3ajiady. B ocHoBHOU
IIKOJIC YYEOHBIH MaTepUall I'PYIIIUPYCSTCS BOKPYT PAIlHOHAIBHBIX
BBIp@KCHHUN. AJrebpa AEeMOHCTPUPYET 3HAadYCHHE MaTeMaTHKHU
KakK sI3bIKa JUISI TIOCTPOCHUSI MaTeMaTHYECKUX MOJeNe, ONUCaHus
IIPOLIECCOB M SIBJICHUH peaJlbHOro Mupa. B 3agaun oOyueHwust
anreOpe BXOJSIT TaKyKe JalbHEHIlIee pa3BUTHE aITOPUTMHUYECKOTO
MBIIUJICHUSI, HEOOXOAUMOT'O, B YaCTHOCTH, IJIsI OCBOCHHUS Kypca
HH(POPMATHKH, u OBJIal€HUE HaBBIKAMU JAE€AYKTUBHBIX
paccyxnenuii. [Ipeobpa3zoBaHre CHUMBOIBHBIX ()OPM BHOCHT CBOM
crienmnPUYUSCKUil BKJIaA B pa3BUTHE BOOOpa)KeHUs, CIIOCOOHOCTEH
K MaT€MAaTUYECKOMY TBOPUYECTBY.

Coaeprxanue (pyHKIIHMOHATIBHO-ITpaQUUICSCKON JTUHUU HAICJICHO Ha
MOJIy4YeHHEe WIKOJBHUKAMHM 3HAaHUH O (QYHKIMSIX Kak BaKHeHIIen
MaTeMaTU4YecKol MoJenu JJisi  OIHCaHUs U HCCIeNOBaHUs
pa3HOOOpa3HBIX MPOIECCOB U SIBJICHWH B NPUPOAE W OOIIECTBE.
WN3zyuenne osroro wMarepuaiga  CHOCOOCTBYET  Pa3BUTHIO Yy
00y4Yaronuxcsi YMEHHsI UCIIOIb30BaTh Pa3JIMYHBIC BBIPA3ZUTCIBHBIC
cpeacTBa s3blKa MAaTe€MaTHKH — CJOBECHBbIE, CHUMBOJIMUECKHUE,
rpa¢udecKkue, BHOCUT BKJIad B (QOpMHpOBaHHUE NOPEACTABICHUN O
POJid MaTEMAaTUKU B PAa3BUTUU LIUBUIU3ALUU U KYJIbTYPHI.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY IuiaHy B 7/—9 Kilaccax M3yd4aceTcsl YYeOHBIM
Kypc «AurebGpa», KOTOPBIH BKJIIOYAET CJICAYIOIINE OCHOBHBIE

pa3aensl CoJIeprKaHUS: «Hucna u BBIYHCIJICHUS,
«AnreOpandecKrue BBIPXKCHUS», «YPaBHEHHUsT U HEPABEHCTBa»,
«DYHKLIAN.

Y4eOHbIN TuU1aH Ha M3ydeHHe anreOpnsl B /—9 Kiraccax OTBOJUT
He MeHee 3 y4eOHBIX YacOB B HEJEIIO B TEUYCHHUE KaXJOTO Toja
oOydeHwusi, BCero 3a Tpu roga ooydeHuss — He MeHee 306 y4eOHBIX
9acoB.

COJEP/KAHHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUS)

7 kjaacce

Yucna u BBIYUCICHUS
PanmonanpHble uncia

JlpoGu OOBIKHOBEHHBIC U ACCATUYHBIC, IIEPEXO0I OT OOHOU (HOPMBI
3anucu apooeit k apyroii. [ToHsATHE pallMOHaIBHOTO YHCIIa, 3aIUCh,
CpaBHEHHE, YHOPSIIOYMBaHUE panroHaIbHBIX qucell.
Apudmerndeckne JIEUCTBUS C pallMOHAILHBIMU YHCIIaMU. Penrenue
33724 U3 PCAIbHOW MPAaKTUKUA Ha YacTH, Ha JIPOOH.

CrernieHb C  HaTypaJbHbIM nokasareJieM: OIIpEeJICIJICHUE,
npeoOpa3oBaHUE BEBIPAXXCHUN Ha OCHOBE OINPEACIICHUS, 3aluch
Oonbmux 4ucel. [IpoIeHThI, 3amuch MPOIICHTOB B BHUAC APOoOU H
OpoOu B BHUAC MPOIICHTOB. TpH OCHOBHBIC 3aJadd Ha MPOICHTHI,
peuieHue 3aaad U3
peajibHOW NPaKTUKH.

IIpuMeHneHne NpU3HaKoB AEJIMMOCTH, Pa3J10KEHUE Ha
MHOXXHUTEJIN HaTypaJlbHbIX UYHCEI.

PeajibHbIC 3aBUCUMOCTH, B TOM YHCJIC OpsiMasi U oOpaTHast
NPONOPHHUOHATIBHOCTH.

AnreOpanveckue BhIPAKCHUS
ITepemennbie, YHUCIOBOC 3HAYCHUE BBIPAXXCHUS C IICPEMCHHOM.
Jlonyctumsblie 3HAYECHUS EePEMEHHBIX. IIpencraBnenue
3aBUCHUMOCTU MEXKIYy BEIIMYMHAMH B BHUIE (Gopmynsl. BeraucieHus
no  ¢opmynam. IIpeoOpazoBanue  OyKBCHHBIX  BBIPKCHHH,
TOXXJIECTBEHHO paBHBIE BBIPAXKCHHS, MpaBUiIa MpeoOpa3oBaHUs
CyYMM U ONPOU3BECHUH, pa-
BHJIA PACKPBITHSI CKOOOK Y MPUBEACHUS MOJOOHBIX ClIaracMbIX.
CBoiicTBa CTENEHU C HAaTypaJIbHBIM IOKa3aTeJIeM.
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Opnnousiensl 1 MHoOrouieHsl. CreneHb MHoOrouieHa. CrokeHHe,
BBIUMTAaHUE, YMHOXXEHHE MHOTOYJICHOB. DOpMYNBI COKpamEHHOTO
YMHOKEHHUsI: KBaJgpaT CyYMMBI W KBaJpar pazHocTu. dDopmyna
pa3HOCTH KBaJipaToB. Pa3nokeHue MHOTOWIEHOB HAa MHOYXHUTEIU.

YpaBHeHus1

YpaBHEHHE, KOpPEHb YPABHEHHUs, IIpaBWiIa IIPeoOpa3OBaHUS
YPaBHEHHUsI, PABHOCUIILHOCTh YPaBHEHUN.

JInneiiHOoe ypaBHEHHME C OJHOM NEPEMEHHOM, YHCJIO KOpHEH
JIMHEMHOT O YpaBHEHUS, peuleHne  JIMHEUHBIX  ypaBHEHUM.
CocraBjieHHE ypaBHEHHUH IO YCJIOBHUIO 3aflayd. PeleHne TeKCTOBBIX
3aJa4 C IIOMOIIbIO YPAaBHEHUU.

JluneiiHoe ypaBHEHHE C JBYMsI IIEPEMEHHBIMHM U €ro TrpadHk.
Cuctema nAByX IJIMHEHWHBIX YpaBHEHUII C JBYMsI IE€PEMEHHBIMU.
Pemenne cucrem ypaBHEHHI cIocoOOM ToACTaHOBKH. IIpumepst
pelIeHus TeKCTOBBIX 3aJad C IMOMOIIBIO CUCTEM YpPaBHEHUH.

Koopmunater n rpadukn. OyHKINH

Koopnunara Touknm Ha npsiMmoil. UYHCIOBBIE MNPOMEXYTKH.
PaccrosiHue mexxy nByMsI TOUKaMH KOOPJUHATHOM MPsIMOM.

IIpssmoyrosbHast cuctema KoopanHat, ocu OX n Oy. Abcuucca u
Op/IMHAaTa TOYKH Ha KOOPJIMHATHOM Tu1ocKOoCTH. [Ipumeps! rpadnkos,
3amaHHbIX (popMynamu. UTteHnne rpa)MKoB peaTbHBIX 3aBUCUMOCTEH.

IMonsitue pynkmun. I'paduk pynkuun. CpoiictBa dyHkuuii. JInnei-

Has pyHKuMs, e€ rpaduk. ['paduk pynkuun y = |x|. 'padpuueckoe

pelIeHuE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHCHUM.

8 kuacc

Yucna ¥ BBIYUCIIEHUS

KBagparsbeiii KopeHs n3 gucia. I[loasaTue 06 uppanmuoHaIbHOM
qucie. JlecaTuaHble TPUOIMDKCHHUS HPPANUOHAIBHBIX  YHCEI.
CpoiicTBa apudMeTHYecKHUX KBaIpaTHBIX KOpPHEH ©W UX
NPpUMEHEHHE K NOpeoOpa30OBAaHUIO YHCIIOBBIX BBIPAXKEHUH U
BBIYMCIJICHUSIM. JlelicTBUTENbHbIE YHUCIIaA.

CreneHp C LENBIM IMOKa3zaTeneM U e€ cBoiictBa. CraHmapTHas
3aMyUCh YUCIA.

AnreOpanveckne BBIPAKEHUS

KBagpaTHbeili TpEXUIIeH; pa3ioKeHHEe KBaJApaTHOTO TpExXUieHa Ha
MHO>XXHUTEIIN.

Anre6panyeckasi ApoOb. OCHOBHOE CBOWMCTBO ajireOpandecKou
poou. CroxeHue, BBIYUTAHHE, YMHOXEHHUE, JieJIeHre
aiirebpandeckux apooOeii. PamuoHanbHBIC BBIPOKEHHUST H = HUX
npeoOpa3oBaHue.
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YpaBHEHUsI U HEpaBEHCTBA

KBanpartHoe ypaBHeHue, hopmyiia KOpHEH KBaAPaTHOrO YPaBHCHHUSI.
Teopema Buera. Pemienue ypaBHeHUM, CBOJSIIMXCSA K JIMHEHHBIM U
KBajapaTHbIM. [IpocTeiine qpoOHO-palMoOHaAIbLHBIC YPaBHEHUSI.

I'pacduueckas mHTEpHIpETAIMsI YPABHEHUH C IBYMSI IEPEMEHHBIMU
W CHUCTEM JIMHEWHBIX YpPaBHEHHH C JIBYyMsI IEepeMEeHHBIMU. [IpumMepsbl
pelIeHusl CUCTEM HEJIWHEHHBIX YPaBHEHUM C JIBYMsI II€pEMEHHBIMHU.

Pemenve TEKCTOBBIX 3aj1ad ajJreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ oaHOU
EPEMEHHOM. PaBHOCHIIBHOCTB HEPABEHCTB. JIluneiinbie
HEepaBeHCTBAa ¢ OXHOW TiepeMeHHOUW. CHCTEeMBI JIHHEWHBIX
HEPABEHCTB C OJTHON IIEPEMEHHOM.
DyHKIUU

Iousartune ¢yakauu. OOGITacTh ONpeneIeHusT W MHOXKECTBO
3HadeHN PpyHKIIMH. CriocoOBI 3amaHus (PYyHKITHHN.

I'paduk pyskimu. Urenue cBOWCTB QYyHKIHH 1O € rpaduky.
IIpumeps! rpadukoB QyHKIHH, OTparKalOIIUX peajlbHbIE IIPOLECCHI.

D yHKIUH, OMKICHIBAIOLINE MPSIMYIO U 0OPaTHYIO MNPOIMOPIHOHATbHBIC
3aBHCUMOCTH, UX TpaduKu.
®yuxuun Y = X%, y=x3, y =X, y=|x

I'padmueckoe pemenne ypaBHEHHH U CHCTEM ypaBHEHUIA.

9 kaace

Yucna v BEIYUCIICHUS
JeiicTBuTenbHbIE YnCIa

PanyonanbHble uyWcia, HUppaAlMOHAIBHBIE 4YHCIIA, KOHEYHBIE U
OCCKOHEYHBIC ICCITHYHBIC IpoOH. MHOXXECTBO NEHCTBUTEITBHBIX
4HCcell; AEUCTBUTEIILHBIC 4YHCIa KaK OCCKOHEYHBIE JCCATHYHBIE
npobu. B3zanMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
JAEUCTBUTENBHBIX UHCEI U KOOPAUMHATHON HPSIMOU.

CpaBHeHHE IEHWCTBUTEIBHBIX YHCEN, apuPMeTHdecKue NeHCTBUS
C NEUCTBUTEIbHBIMU YHUCJIAMH.
N3mepenus, TpUOIMKCHUS, OLCHKH

PasMepbsl  OOBCKTOB  OKPYXKAIOIIECrO0  MHpA, JUIUTSIFHOCTH
OPOLIECCOB B OKPY KAIOIIEM MHUpE.

TTpubnm>xEHHOE 3HAaYCHNE BEJIUYUHBI, TOYHOCTH MPHUOITMIKCHMS.
Okpyrienue uncen. [Ipukuaka 1 olleHKa pe3yJIbTaTOB BEIYHUCICHUHN.

YpaBHEHUST U HEPABEHCTBA
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YpaBHEHUSI ¢ 0THOM IEPEMEHHOM

JIuneliHOe ypaBHeHueE. PenieHue ypaBHEHMM, CBOISIIUXCS K
JIMHEWHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHMIl, CBOASIIUXCS K
kBagpatHeiM. bukBagpatHoe ypaBHeHue. Ilpumepsl penreHus
YpaBHEHUN TpeTbel U 4eTBEPTONM CTENEeHEW pas3lIoKEHUEM Ha
MHOXHTEIIH.

Pemienne JOpOOHO-paITHOHATTEHBIX YpaBHEHU .

Perrenne TeKCTOBBIX 3a71a9 aIreOpanIecKUM METOJIOM.

Cucremsl ypaBHEHHIT

VYpaBHEHHE € ABYMsI IEpEeMEHHBIMH U ero rpaduk. Pemenue
CHUCTEM JBYX JHWHEHHBIX YpPaBHEHUH C JByMsI NEPEMEHHBIMU.
Pemrenue cucrem nByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEIHHOE, a
JIpyroe — BTOpOii creneHd. I padudeckass HHTEpHpETalus CHCTEMBI
YPaBHEHUU C ABYMS ME€PEMEHHBIMU.

Pemenne TEKCTOBBIX 3al1ad ajJreOpandecKuM CIIOCOOOM.

Hepasencrtpa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Penrenne nuHeNHBIX HEPABEHCTB ¢ OAHOU NmepeMeHHOU. Penrenue
CHCTEM JIMHEHHBIX HEPABEHCTB C ONHON mepemeHHOU. KBagpaTHble
HepaBeHcTBa. ['paduueckast nHTEpIHIpeTanyst HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMsI NEPEMEHHBIMHU.

DOyHKIIUU
Ksangparnunas pynknms, e€ rpadpuk u ceoiicrsa. [Tapabdorna,
KOOPJAWHATHI BEPUINHBI ITapado0JIbl, OCh CUMMETPHUH HapaOOIIkI.
I'padukn dyHKIMN:
y =kx, y = kx + b, y =E,y =x3,y =/, y =|X| u ux cpoiicTsa.

X

YucmoBble MOCIEN0BATEIBHOCTH

Onpezenenne 1 cnocoObl 33/[aHMs YHCIOBBIX MOCIE0BATEIBHOCTEH

ITonsTtue YHCJIOBOM I10CJIEAOBATEIbHOCTH. 3amanue
MOCJICIOBATEIILHOCTH PEKYPPEHTHOU dopmynoil u popmysioi N-ro
4JICHA.
Apudmernyeckas 1 reoMeTprUUeCcKas MPOrpeccHu

Apudmernueckast U reomeTprudeckast mporpeccu. @opmyIier N-To
qieHa apu(pMETHYECKON M TE€OMETPHYECKOIl TIPOTPEecCHi, CyMMBI
MEPBBIX N YICHOB.

N3ob6pakeHne UIEHOB apU(PMETHYEeCKOH W TEeOMETPHUISCKOU

42



Oporpeccuii ToOukaMM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEUHBIN U
DKCHOHEHITHAIILHBIA pOCT. CII0KHBIEC TIPOIIECHTHI.

IUIAHUPYEMBIE MPEJIMETHBIE PE3VJIbTATBI OCBOEHUS
INPUMEPHOU PABOYEU TTPOTPAMMBI KYPCA (IIO T'OAAM
OBYYEHMUA)

OcBoeHne yuyeOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO
obmrero  oOpa3oBaHHs  JIOIDKHO  oOecnedymBaTh  JOCTHDKEHHE
CIICYIOLIUXIIPEAMETHBIX 00Pa30oBaTeIbHbIX PE3YJILTATOB:

7 KJjace

Yucna ¥ BIYUCIICHUS

— BremmmonasaTe, coderass yCTHbIE W ITMCHbMEHHBIC HPUEMBI,
apupMeTHIECKUEe NEHCTBUS C PAIMOHAIBHBIMH UHCIAMHU.

— HaxoauTh 3HaYeHUsi YHCIOBBIX BBIPAKEHUN; HNPUMEHSTH
pa3zHoOOpa3HbIe CITOCOObI U NTPUEMBI BBIYUCIICHUS 3HAYSHUH JPOOHBIX
BBIpQKEHUH, CoAeprKalIuX OObIKHOBEHHbBIE U JIECATUYHbIE JPOOH.

— IlepexonuTh OT OaHOW (OPMBI 3alMCH YHCENI K JApyrou
(nmpeoOpa3oBbIBaTh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECSITUIHYIO 1IPOOB).

— CpaBHHUBaTh U yHOPSAOYNBATH PAllMOHAIBHBIC YHCIIA.

— OKpyTJIITh YHUCIIA.

— BrBIMOHSTE MPUKUAKY U OLIEHKY pe3ybTaTa BHIYMCIICHUH,
OLIEHKY 3HAYE€HUU YUCIIOBBIX BBIPAXKEHUM. BBIIIOIHATE AeHCTBUS CO
CTEeNCHSIMH C HATYPAIBHBIMH MOKA3aTCIISIMU.

— IIpuMeHSTHP TpU3HAKKM OCIUMOCTH, pPa3JIOKCHHUE Ha
MHOXHUTECIUHATYPATbHBIX YHUCEIT.

— Pemrate mpakTHKO-OpHMEHTUPOBAHHBIC 3aJadd, CBS3aHHBIC C

OTHOIIICHUEM BEJIMYHH, MIPOHOPIIHIOHAITBHOCTHIO BEJINYHH,
OPOIIEHTAMH; HWHTEPIIPETUPOBATh PE3yIbTAaThl pPEHICHUs 3adad C
y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMHU

paccMaTpuBaeMbIX OOBEKTOB.

Anrebpandeckre BBIPaKEHUS

—  Hcnomnp3oBath anreOpandecKyro TEPMHUHOJIOTHIO "
CUMBOJIMKY, TPHUMEHSITH €€ B IIPOIECCE OCBOEHUSI Yy4YEOHOTO
Marepuana.

—  HaxomuTe 3HadueHHs OyKBEHHBIX BBIPAKCHHUU IMPHU 3aTaHHBIX
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3HAYCHUSIX IIEPEMEHHBIX.

—  Bemoaaare  mpeoOpa3oBaHUsT  [EJIOTO  BBIpaXXCHUS B
MHOIOYWICH IIPUBEJICHUEM NOJIOOHBIX ClaraeMblX, PpPacKpbITUEM
CKOOOK.

—  BpImoaHATE yMHOXKEHHE OJHOYJIEHAa Ha MHOIOWIEH U
MHOTOYJIEHa Ha MHOTOWICH, IPUMEHSITh (OPMYJIbI KBagpara CyMMBbI
U KBagpaTa pa3HOCTH.

—  OcylmecTBaATh pa3jIoKEHUE MHOIOYIEHOB HAa MHOXHUTEIU C
TMOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIEro MHOYHTEIIS, TPYIITUPOBKHU
cJIaraeMsIX, IpUMEHEeHUsT (OPMYJIT COKPAIIEHHOTO YMHOKEHUSI.

—  IlpumensTs npeoOpa3oBaHUs MHOTOWIEHOB JUISI PELICHUS
pasIM4YHBIX 3a1a4 W3 MAaTEeMaTHUKH, CMEXHBIX IIPEIMETOB, W3
pearbHON NPaKTHUKU.

— Hcnonp3oBaTe  CcBOMCTBA  CTENEHEH C  HATypalbHBIMHU
MMOKa3aTeIsIMH IS IPeoOpa30BaHUsT BBIPAKECHUI.

VpaBHEHHs U HEPABEHCTBA

—  Pewmare JuHEHHBIE YypaBHEHUST C OJIHOM NEPEMEHHOMH,
OpUMEHssA [paBWila IIepexoa OT HCXOJAHOTO YpPaBHEHUs K
paBHOCHJIBHOMY eMy. lIpoBepsiTh, SBISIETCS JIM YHCIO KOPHEM
YPaBHEHHS.

—  IIpumensTs rpaduydeckne METOABI IIPU PEIICHUH JIMHEWHBIX
YpPaBHEHUM U UX CUCTEM.

—  ITlonbOupates mpuMepsl Tap YHCEN, SBISIIOINIUXCS PEUICHUEM
JIMHEWHOTIO ypaBHEHUs C ABYMs IEPEMEHHBIMU.

— CTpouTh B KOOPAWHATHOWM INIOCKOCTH TpaduK JIMHEHHOIO
ypaBHEHHsT C JBYMsI IIEPEMEHHBIMH; IIOJIB3YsICh  I'padHKOM,
OPUBOJUTH NIPUMEPHI PELICHUS yPaBHEHUSL.

—  Pemarep cucrembl OByX JIMHEHHBIX YpaBHEHUII C JAByMs
HEepEMEHHBIMH, B TOM YHCIE TPAPUISCKH.

— CocTaBisITh U pemaTh JIMHEHHOE ypaBHEHUE UJIN CUCTEMY
JIMHEHHBIX ypaBHEHHUH 110 YCJIOBHIO 3aJla4l, HHTEPIPETUPOBAThH B
COOTBETCTBHHM C KOHTEKCTOM 3aJa4M TOJYYEHHBIN pPE3yJIbTarT.

Koopnunats! u rpaduku. OyHKIUHN
—  HzoOpaxars Ha KOOPJAUHATHOM apsiMmoit TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpAUHATaM, JIy4Hd, OTPE3KH,

HWHTCPBAJbI; 3allMCbIBATh YUCJIOBbBIC ITPOMECIKYTKHU HaA aﬂre6pa1/1qec1<0M
SI3BIKEC.

—  Ormeyars B KOOPAWHATHOM IDIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpJWHATAM; CTPOUTHh TpaduKku JITUHEHHBIX (yHKOU. CTpouTh
rpaduk GyHKIHMA y = | X |.
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— OnuceiBaTh € MOMOIBIO (PYHKIIHMH HW3BECTHBIC 3aBUCHMOCTH

MEXKAYy BEJIUYHHAMHU: CKOPOCTb, BpEMs, PACCTOSIHHE; II€HA,
KOJIMYCCTBO, CTOHUMOCTD, IpOU3BOAUTECIILHOCTD, BpEwmsi, O6'béM
paboThI.

— HaXOI[I/ITL 3HA4YCHHC q)yHKHI/II/I 1O 3HAYCHUIO €€ apryMeHTa.

— ITonumare rpadudeckuii cnoco® mHpeIcTaBICHUSI M aHaIW3a
uHbOpMallMY; W3BJICKAaTh W HWHTEPHPETHPOBATH HH(MOPMAIHIO U3
rpamKOB peaJbHBIX IIPOIECCOB U 3aBUCHMOCTEH.

8 Ki1ace
Yucna ¥ BEIYUCIICHHAS

—  Hcnoomp3oBaTh HaYaldbHBIC IIPEIACTABICHUS O MHOXECTBE
JCUCTBUTEIILHBIX YHCEN JUIS CPAaBHEHUSI, OKPYTIICHUS] U BBIYNCIICHUIA;
n300pakaTh JOEHCTBUTEIBHBIC YHCIAa TOYKAMH Ha KOOPIAWHATHON
OpsSIMOM.

—  IlpumeHsTh HNOHsITHE apU(PMETHUECKOTO KBaJAPATHOrO KOPHSI;
HaxXoauThb KBaApaTHBIC KOPHH, HCIIOJIbB3YydA IIpH HCO6XOI[I/IMOCTI/I
KallbKYyJISTOD; BBITIOJIHATH npeoOpa3oBaHusI BBIPAKCHUH,
coJiep>Kaliux KBaJgpaTHbIe KOPHU, UCTIOJIB3Ysl CBOMCTBA KOpHEH.

— Hcnonp30BaTh 3armucy OOJIBIINX W MaJIbIX YHCEJI C MTOMOIIBIO
JICCATUYHBIX Apobel u creneHed aucna 10.

AnreOpandeckue BbIpaKeHHs

—  IlpuMeHsTH TIOHATHE CTENEHW C IEJIbIM I0Ka3aTelieM,
BBITIOJIHATE IIPEOOPA30BAHMS BBIPAXKEHUM, COAEPIKAIIUX CTEIIECHU C
LEIIBIM MTOKA3aTEJIEM.

—  BbmonsaATh TOXASCTBEHHBIE NPEOOpa30BaHUs PallMOHAIBHBIX
BBIPAXKCHUIM Ha OCHOBE IIpaBUJI JICMCTBUU HAJI MHOTOYJICHAMH U
anrebpandecKuMHU JIPOOSIMU.

— PacknanpiBaTth KBagpaTHbIA TPEXUIEH HA MHOKHUTEIIU.

— ITpumensiTe mnpeoOpa3oBaHUsi BBIPAKSHUH JUIsI  PELICHUS
pa3NuYHBIX 3alad W3 MaTeMaTHKH, CMEXKHBIX IIPEIMETOB, U3
peanbHOM NPaKTHKH.

ypaBHeHI/IH 1 HCPAaBCHCTBA

—  Pemars nuHeliHbIe, KBaJipaTHbIC YPaBHEHUS U
panmoHaJIbHbIE YPAaBHEHUSI, CBOSIIIINECS K HUM, CUCTEMBI JIBYX
YpaBHEHHH C IByMsI TICPEMEHHBIMH.

—  IIpoBoauTes mpocTeiine ucciaeoBaHUsl ypaBHEHUN U
CHUCTEM ypaBHEHHM, B TOM HHCJIE C IPUMEHEHHEM I'papUIESCKUX
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npencTaBiIeHu (ycTaHaBJINUBATh, UMECT JIU ypaBHEHUE UITH
crucTeMaypaBHEHUN pEHIeHUs], €CIU UMEEeT, TO CKOJIbKO, U TIp.).

— IMepexoauTh OT CJIOBECHOW (POPMYJIIMPOBKH 3agadyud K e&
anreOpandecKkoil MOJICIIH C MOMOIIBIO COCTaBJICHUS YPaBHCHUS WJIH
CHUCTEMBbl YpaBHEHHUM, MHTEPIPETUPOBATH B COOTBETCTBHUM C
KOHTEKCTOM 3aJlauM IMOJYUYCHHbINA pe3yJIbTar.

— HpI/IMCHﬂTL CBOMCTBa YHCJIOBBIX HCPABCHCTB JIs1 CpPAaBHCHUA,
OLICHKH; pClIaThb JTUHCHHBIC HCpaBCHCTBA C O,E[HOP'I HCpCMeHHOfI Hn HUX
CHUCTCMBI, JaBaTb rpaq)nquKon NIUTIOCTPpAlUI0O MHOYKECTBa pCH_IeHI/Iﬁ
HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIIUU

— ITToHumaTh ¥ KCHOJIL30BaTh (QYHKIIMOHAJIBHBIC ITOHSTHS U
SI3BIK ~ (TEpMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUs); OMIPEIACIThH
3HaYeHHUE (PYHKIMU 10 3HAYCHUIO apryMeHTa; OIpPEJesiTh CBOMCTBa
¢ysKOHT IO e€ rpaduKy.

— Crtpouth rpaduky djIeMeHTapHbIX (YHKIHUH BHUaA

k
== = y2 — 3 y= — . o
y=57 .,y=x*,\y=x%y= Vx ,y = | X |; ONMCBHIBATH CBOWMCTBA
9UCI0BOI GYHKIIHHU TTO € TpaduKy.
9 knace

Yucia U BEIYHCIICHUS

—  CpaBHUBaThH u YIOPSII0OUYUBATh pauuroHaJIbHbIE u
UppalMOHaJIbHbIC YHUCJIA.

—  BemonsaaTe apudmMernueckrue NEHCTBUS C pallMOHAIBHBIMU
4ycJlaMHM, COYeTass YCTHBIE U IIHMCbMEHHBIC IIPUEMBI, BBIIOJIHSITH
BBIUMCJICHUS C UPPALMOHAJIBHBIMU YHUCIIAMU.

— HaXOI[I/ITI) 3HAYCHUsS CTCIICHEH C IICJIIBIMH I10Ka3aTCIIsIMHU U
KOpHeﬁ; BBIYUCIIATH 3HAYCHHW A YN CIIOBBIX BLIpa)KeHHfI.

—_— OprFJ’ISITI: Z[eﬁCTBHTeJ'ILHLIC quciia, BBINIOJIHATHE HNPUKUIAKY
pe3ysibTata BhIYMCIEHUH, OLIEHKY YHCJIOBBIX BBIPa)>KEHUI.
YpaBHEHUSI U HEPABEHCTBA

—  Pemare nuHElHHbIE W KBaJApPAaTHbIC YPaBHEHUs, YPaBHCHUS,
CBOJISIIIIMECST K HUM, IIpOCTEHIIMEe JpoOHO-parioHalIbHbIE YPaBHEHUSI.

—  Pemarp cucrembl OBYyX JIMHEHHBIX YpaBHEHUII C JAByMs
ONEPEMEHHBIMH M CHUCTEMbI JABYX YpPaBHEHHUN, B KOTOPBIX OJHO
YPaBHEHUE HE SBISACTCSA TUHEUHBIM.

— Pemate TekcToOBBIC 3aaadu anre6panqec1<I/IM CITOCOOOM ¢
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IIOMOIIBIO COCTABJICHUA YPaBHCHHSA WUJIN CUCTEMBbI JIBYX ypaBHeHnﬁ (&
ABYMA IIEPEMECHHBIMH.

— ITIpoBonuTe mpocreimue UcciaenOBaHUsl YPAaBHEHUM U CUCTEM
ypaBHEHHH, B TOM 4YHCJI€ C IIpUMEHEHHEM TrpaduuecKux
npejcTaBjieHuid (yCTaHaBJIMBATh, UMEET JIU yYpaBHEHHE WJIM CHCTEMa
YpaBHEHHUH pELISHUs, €CIIN UMEET, TO CKOJIBKO, U IP.).

— Pemate nuHEHHEBIC HCPAaBCHCTBA, KBAaJAPATHLIC HCPABCHCTBA,
I/I306pa)KaT]': peUICHUC HCPABCHCTB Ha YHCJIOBOU Hp;[MOfI, 3aIl1uChiBaThb
peuaieHue ¢ MIOMOIbHO CUMBOJIOB.

—  Pemars cucremMbl  JMHEHHBIX  HEPABEHCTB,  CHCTEMBI
HEpPaBEHCTB, BKJIIOYAOIINE KBaJpaTHOE HEPABEHCTBO; H300pakaTh
pelieHne CHCTEMbl HEPAaBEHCTB Ha YHCJIOBOW NPSMOM, 3alHCHIBATH
pelIeHne ¢ MOMOIIbI0O CHUMBOJIOB.

— Hcnonp30BaTh HEpaBEHCTBA MNPH PEHICHUH  Pa3JIMIHBIX
3a7ad.

DOyHKIIUU
—  PacnosnaBath (QYHKIHUM U3YYCHHBIX BHIOB. IlOKa3bpIBaTh
CXEMaTHYECKH  PACIIOJIOKCHHE Ha  KOOPAMHATHON  IUIOCKOCTH
rpagukon
- k = + +
¢bysxmuit Buga: y = kx, y = kx + b,y = y=ax2+bx+c

y=x3,y=+/x,y= [¥ | B 3aBUCHMOCTH OT 3HAYCHHUH KO(PPUIHMEHTOB;

ONUCHIBATh CBOMCTBA (PYHKIIHH.
Ctpouth M M300paXkaTh CXeMaTUYSCKH rpadUuKHd KBaJApaTHUUHBIX

—  (byHKOUMH, ONKCHIBATh CBOMCTBA KBaJAPAaTHUYHBIX (PYHKIUNA IO
ux rpaduKam.

— Pacno3naBate KkBagpaTHdHyIO (QYHKIHIO T10 ¢dopMmyIe,
MPUBOJIUTH IIPUMEPHI KBaAPATUYHBIX (DYHKIIHMH U3 peallbHOU KU3HH,
¢puszuku, reomeTpuu.

Apudmernueckas U reoMmeTpuuecKas MPOTrpecCUH

— Pacrio3unaBars apI/I(bMCTI/ILICCKyIO %1 TreoOMETPUICCKY IO
IIPpOrpecCuu 1mpu pasHbiX cnocoobax 3aJaHus.

—  BBImoaHATE BBIUMCICHHUSI C WCHOJIB30BaHUEM (OpMya N-ro
qieHa apuPMETHIEeCKON M TeOMETPUUCSCKOU IIPOTPECcCHii, CyMMBI
HEPBBIX N YJICHOB.

— MN306pakaTe YiIEHBI MOCJIESAOBATEILHOCTH TOYKAMU Ha
KOOPAUHATHOMN TMJIOCKOCTH.
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— Penrate 3amaun, cCBA3aHHBIC C YUCIOBBIMH
HOCIEN0BATEIILHOCTSIMHU, B TOM YHCJE 3aJJa4y U3 PeaJIbHOU KU3HU (C
HCIOJIb30BAaHUEM KAIBKYJISITOpa, HU(GPOBBIX TEXHOJOTHH).
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TEMATHYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA (IO I'OJAM OBYYEHMHA)

7 xmacc (ae mernee 102 )

Haspanwue paznena (Tembl) Kypca Kon-Bo Hcnonb30BaHue 3MEKTPOHHBIX
Neri/nt 4acoB (1 poBBIX) pecypcoB
1. Ymena u BLIYHCICHUS. (25 u) O6pazoBarebHbIIH TopTan Ha 6ase
PaumoHa/IbHBIE YHCIA WHTEPAKTUBHOM IIaT()OpMBI JIst
o6yuenust gereii (UCHI.RU)
1.Tema. [loHsATHE pallMOHAIIBHOTO YHCa. ApuPMETHUECKHUE A CTBUS Sq UCHI.RU
C palMOHAaIBHBIMHU YHCIIAMHU.
2.Tema. CTeneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEM. 109 UCHI.RU
PeuieHrne OCHOBHBIX 3ajad Ha ApOOH, MPOIEHTHI U3 peajbHOM
MPaKTUKH.
3.Tema.llpusHakm OEIMMOCTH, pAa3JIOKEHUs HA MHOXXHUTEIN 109 UCHI.RU
HATypaJbHBIX YHCEII.
IPeanbHbIe 3aBUCHMOCTU. [Ipsimast u oOpaTHas
MPOMOPILIHOHAIBLHOCTH
2. |Anrebpamdeckue BhIpaKeHUsI (27 9) UCHI.RU
34 UCHIL.RU

1.Tema. bykBeHHBIe BbIpaxeHUs. llepemennblie. JlomycTumble
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BHA4YCHUA IICPCMECHHBIX. (DOpMy.HBI.

2.Tema. IlpeoOpa3zoBaHme OYKBEHHBIX BBIPAKCHUU, PaCKPBITHE 54 UCHIRU
CKOOOKM MpUBECHNE TOJOOHBIX CIAraeMbIX.
. 94 UCHI.RU
3.Tema. CgolicTBa CTEIIEHHM C  HaTypaJdbHBIM  IOKa3aTeJIeM.
Mmuorounensl. CoKeHHUE, BBIMUTAHUE, YMHOKEHHE MHOTOUYJICHOB.
4. Tema. @Dopmynsl COKpamEHHOTO YMHOXCEHHs. PaznoxeHue 104 UCHI.RU
MHOTOYJIEHOB Ha MHO>KHTEJIHN
3. [VpaBuenus " HepaBeHCTBa (20 w) UCHI.RU
1.Tema. VYpaBHeHue, TmpaBuiia MpeoOpa30OBaHUs ypaBHEHWUsI, 34 UCHI.RU
[PABHOCWJILHOCTh ypaBHEHUIA.
2.Tema. JIumeiiHoe ypaBHEHHE C OJHOH IIEPEMEHHOMN, pelIeHHne 64 UCHI.RU
MIMHENHBIX YpaBHEHUN. PelteHne 3anauc NnOMOIbIO YPaBHEHU.
3.Tema. JluHeiliHOe ypaBHEHHE C JByMs II€EPEMEHHBIMH H €ro 34 UCHI.RU
rpaduK.
4. Tema. Cwucrema OByX JIMHEHWHBIX ypaBHEHHH C  JOByMs 34 UCHI.RU
MepeMEeHHBIMU.
5.Tema. Pemenue cucrem ypaBHEHMH CIOCOOOM MOACTAaHOBKU U 54 UCHI.RU
cI0COOOM CIIOKEHHST
4, Koopaunateiu rpadpuxu. ®yHkuun (24 ) UCHILRU
3y UCHI.RU

1.Tema. Koopaunara Touku Ha OpsiMoi. UHcIOBbIe TPOMEKYTKH.
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2.Tema. PaccrosHue Mexay ABYyMs TOYKaMH KOOPIWHATHOM 41 UCHI.RU
MIpsIMOM.
[IpsiMmoyroJjibHasi CUCTEeMa KOOPJAWHAT Ha IJIOCKOCTH.
3.Tema. Ilpumeps! rpadukoB, 3amaHHbBIX (Qopmynamu. YrteHue 61 UCHI.RU
rpadUKOB peaibHbIX 3aBUCUMOCTCH.
4.Tema. [Torstue dpyrkunu. ['padukdyskauu. CpoiicTBa QyHKITUN. 64 UCHIRU
VInnerinas GyHKIMS.
5. Tema. [TocTpoenne rpaduka muHeitHol pyHkunn. ['padux QyHKIIUN 54 UCHILRU
Y =1x]
5. |MoBropenue n o6oGmenme 6w UCHI.RU
8 xmacc (ae menee 102 u)
Haspanwue paznena (Tembl) Kypca Kon-Bo Hcnonb30BaHue 3IEKTPOHHBIX
Neni/nt 4acoB (I poBHIX) pecypcoB
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Yucaa u Bpruucaenusi. KBagparuole KOpHH

(15 )

OO0pa3oBareNbHBIN TOPTAT Ha 0a3e

HUHTEPAKTUBHOM IIaTHOPMBI IIst
obyuenust aereit (UCHI.RU)

1.Tema. KBagpaTtHblii kopeHs u3 yucaa.lloustue o6 24 UCHI.RU
HppanoHaJIbHOMYHCIIE.

2. Tema. JleiicTBuTenpHble uuciia. CpaBHEHHE JCHCTBUTEIIBLHBIX 34 UCHI.RU
MHuCeII.

3.Tema. YpaBuenue Buza X> = a. CpolicTBa apUpMETHUECKUX 54

KBaJgpaTHBIX KOpPHEH. UCHI.RU
4.Tema. IlpeoOpa3zoBaHMEe YHUCIOBBIX BBIPAXCHHH, COIEPIKAMINX 54 UCHI.RU
KBaJgpaTHbIC KOPHU

Yucaa u BpiunciaeHus. CTeneHb ¢ HeJbIM NMOKa3aTeJaeM (7 ) UCHI.RU
1.Tema. CTeneHb € IEIBIM MTOKA3ATEIEM. 24 UCHI.RU
2. Tema. CrannapTHas 3allUCh YHCJIA. 2q UCHI.RU
3. Tema.CBoiicTBa CTENEHHU C LIEJBIM IMOKa3aTeJeM 3u UCHILRU
AsreGpanyecKkue BhIPaKeHHsl. (5w UCHI.RU

KBagpaTHblii TpéxuieH
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1.Tema. KBagpaTHbIil TpEéxdieH. 24 UCHI.RU
2.Tema. PazsoskeHue KBaApaTHOTO TPEXUJICHAHA MHOXKUTEIIHU 3a UCHI.RU
Asrefpanyeckue BbIPAKEHHUSI. (15w UCHI.RU
AJiredpanyeckas 1podb
1.Tema. AnreOpanueckass apodOb. JlomycTUmble  3HA4Y€HUS 24 UCHI.RU
[IEepEeMEHHBIX, BXOJAIINX B aJIre0pandecKUeBbIPAXKEHHUS.
2.Tema. OcHOBHOE CcBOicTBOaNTeOpandecKoi Apoou. 24 UCHIL.RU
3.Tema. Cokpaiienue jgpobeii. 34 UCHI.RU
4.Tema. CrnoxxeHnve, BBUHUTAHHE, YMHOXEHHE H  JICJICHUE 44 UCHIL.RU
anredbpandecKkux Apooeii.
5. Tema. [IpeoOpa3zoBaHne BRIpaKCHUH, COJIEPIKAIUX areOpandecKue 4u UCHIL.RU
mpoou
YpaBHeHus u HepaBeHcTBa. KBagpaTHbIe ypaBHeHust (15w UCHI.RU
1.Tema. KsagpaTtHoe ypaBHeHue. HemnomHoe — kBagpaTHOe 34 UCHI.RU
paBHEHHE.

2.Tema. dopmyna KOpHeH KBaJIpaTHOro ypaBHeHHs. Teopema 4 UCHI.RU
Buera.

74 UCHI.RU

3.Tema. Pemenue ypaBHEHHH, CBOISIIUXCS K KBaJApPaTHBIM.
IPerieHre TEKCTOBBIX 3a/1a4 C MOMONIbI0O KBAAPAaTHBIX YpaBHECHUN
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VpaBHeHust u HepaBeHcTBa. CHCTEMBI YPaBHEHUI (13 v) UCHI.RU
1.Tema. JluHeilHOe ypaBHEHHE C JABYMsI HOEPEMEHHBIMH, €TI0 349 UCHI.RU
rpaduK,IpUMeEphI PELICHHUS YPABHEHU N BIEJIBIX YHUCIIAX.

2.Tema. Pemenne cucteM ABYX JIMHEHHBIX yPaBHEHUH C ABYyMS 54 UCHI.RU
MepeMEHHBIMHU.

3Tema. I'paduyeckass HHTepIpeTanusi ypaBHEHUS C JABYMs S5y UCHI.RU
[MepEMEHHBIMM U CUCTEM YPABHEHUM C ABYMS IIEPEMEHHBIMHU.

'VpaBHeHust u HepaBeHcTBa. HepaBeHcTBa (12 w) UCHI.RU
1.Tema. UucnoBele HEpaBEHCTBA U HUXCBOWCTBA. 29 UCHILRU
IHepaBeHCTBO ¢ OJIHOH IEpPEMEHHOM.

2.Tema. JluHeiiHble HepaBEeHCTBA C OJHONW TEPEMEHHONW H WX 64 UCHI.RU
pemeHue. CUCTEMBbl JIMHEWHBIX HEPABEHCTB C OJHOM NEpeMEHHOU U

MX pElIcHHE.

3.Tema. H300pa)keHWEe pEMIECHHs JIUHEWHOTO HEPABEHCTBA M HUX 44 UCHI.RU
CCTEM Ha YUCJIOBOU IpsIMOU

@yukuuu. OCHOBHBIE TOHATHS (5 v) UCHI.RU
1.Tema. [ousituie dyakuu. OGIaCTh OTPEASICHUS U MHOKECTBO 24 UCHI.RU
sHaueHMH (QyHKIUH.

2.Tema. CiocoOnl 3ananusa ¢pyHkuuii. ['padpuk pyHkumum. CBoicTBA| 3y UCHI.RU

bynkIyuu, nx orobpaxenue Ha rpaduxe
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9. |®ynxkuuu. Yucsosble GyHKIUU (99) UCHI.RU
1.Tema. Urenne u nmoctpoeHue rpaduKoB QyHKIIHIA. 24 UCHI.RU
2.Tema. DOyYHKLWHW, OMNHUCHLIBAIOIIME NPAMYIO M OOpaTHYIO 24 UCHI.RU
MPOTIOPIIMOHAILHBIE 3aBUCUMOCTH, WX rpaduku. ['umnep6oa.
3.Tema. I'pacdux pyHKIME Y = X2. 24 UCHI.RU
4. Tema. Dynkiuu y = X2, y = x°, 34 UCHI.RU
= X, Y =|x|; rpaduuecKoe peuieHHe YpaBHEHUH U CHCTEMYpPaBHEHHH
10, [MoBTopenue n o6obmeHne (6 w) UCHI.RU
9 xnacc (e menee 102 u)
Haspanue pasnena (Temsl) Kypca Kon-Bo Hcnonb3oBanue 31EKTPOHHBIX
Ner/m 4acoB (I poBHIX) pecypcoB
1. |[Uucna u Beruncaenus. JleficTBHTeIbHbIE YHCIA (9 1) O6pazoBarenbHbIi moprai Ha 6ase
MHTEPAKTHBHOM MIAaTGOPMBI 1J1st
o6yuenus gereit  (UCHI.RU)
24 UCHI.RU

1.Tema. PammoHanpHBIE 4YHCIA, HWppalHOHAJILHBIC 4qucia,
KOHEYHBIE U

OCCKOHEUHBIC JIeCATUYHBIC ApoOru. MHOXKECTBO JICHCTBUTEIbHBIX
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qHuCCII; IOEeUCTBUTECIBbHBIC
qucjia KaKk 0€CKOHEYHbIE JACCATHYIHBIC ﬂpO6I/I.

2.Tema. CpaBHEHHE JCHCTBUTEIBHBIX YHCEN, apUPMeTHUYECKHUE 5y UCHI.RU
OeUCcTBUH € NEHCTBUTENBHBIMH  4duciIaMH. [IpubiamkéHHOE
3HaUYEHHUE BEIUYHUHBI, TOYHOCTh MPUOIMKEHUS.
3.Tema. Oxpyriienue uywucen. [Ipukuiaka U OlLEHKa pPE3yJbTATOB 24 UCHI.RU
BHIYHUCJICHU M

2. |YpaBHeHus u HepaBeHCTBA. (14 4) UCHIL.RU
YpaBHeHHs ¢ 0HOIi nepeMeHHOI
1.Tema. JIuneiinoe ypaBHeHHe. PemieHue ypaBHEHUI, CBOISIIUXCS 3y UCHI.RU
K JUHEHHBIM.
2.Tema. KBanpatHoe YpaBHEHUE. Pemenne yYpaBHECHUM, 44 UCHI.RU
CBOOAIIMNXCA K KBaJApaTHBIM. BI/IKBaﬂpaTHLIe YpaBHCHU:L.
3.Tema. Pemrenue npoOHO-palMOHAIBHBIX ypPaBHEHUI. 74 UCHI.RU
Pemrenne TEKCTOBBIX 3a7a4 alreOpandeckuM METOIO0M

3. |YpaBHenus u HepaBencrTBa. (14 ) UCHI.RU
CucteMbl ypaBHeHHUH
1.Tema. JluneilHOoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro 34 UCHI.RU
rpaduk.
2.Tema. Cucrema naByX JIMHEHUHBIX YpaBHCHUM C AByMs 74 UCHI.RU
TIEepEeMEeHHBIMHU U €€ pelIeHue.
3.Tema. I'paduueckass HHTEpHpETAnHUs CHCTEMBl YpaBHEHHUU c 4q UCHI.RU

BYMs IEPEMEHHBIMHU

56



1.Tema. IToHsITHUE YHCIIOBOM ITOCIEI0BATCIILHOCTH.
BagaHue IMOCJICIOBATCIBHOCTH PEKYPPEHTHOH  dopmysioil u
bopMyJI0#i N-TO YsicHA.

'YpaBHeHus u HepaBeHcTBa.HepaBencTBa (16 v) UCHI.RU
1.Tema. UncnoBble HEpaBEHCTBA U UX CBOICTBA. 24 UCHI.RU
2.Tema. JluHeiiHble HEpaBEHCTBA C OJHON MEPEeMEHHOW H WX 34 UCHI.RU
perieHue.
3.Tema. CucTemMbl JUHEHHBIX HEPABEHCTBC OJJHON NEPEMEHHON U UX S4 UCHI.RU
[perenue.
4. Tema. KBanpaTHble HepaBEHCTBA U UX PEIICHUE. 64 UCHI.RU
Ipaduueckas MHTEpHpeTalUs HEPABCHCTB M CHCTEM HEPABEHCTB C
[IByMsI IIEpEeMEHHBIMU
®ynkunn (16 u) UCHI.RU
1.Tema. KBanpatuunas pyHKOHs, e€ rpaduk U CBOMCTBA. 34 UCHIRU
2.Tema. Ilapaboisia, KOOpAWHATHI BEPUINHBI MapaboOJbI, OCh 34 UCHILRU
CUMMeETpHUU ITapaboJIbL.
3.Tema. CtenenHble QYHKINH C HATypaJbHBIMHU OKAa3aTSISIMH 2 34 UCHI.RU
u 3,uX rpaUKH U CBOMCTBA.
4. Tema. I'papukn GyHKIUHN: 74 UCHI.RU
y = kX, ‘
y = kx + b, y=x,y = ax?

X
y=axty= Xy=|x|
UucJioBbIe MOC/I€10BATEIbHOCTH (15 u) UCHI.RU

34 UCHI.RU
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2.Tema. ApudpmeTnaeckass U TeOMETPHIECKasi MPOTPECCUH. 24 UCHI.RU
3. Tema. ®opMyJibl N-rO 4YjieHA apU(PMETHUESCKON M TeOMETPHUIECKO 104 UCHI.RU
mporpeccuii, CyMMBbI I€PBBIX N YJICHOB.

7.  [[oBTopenue, 0GoGIeHHE, CHCTEMATH3ALMS 3HAHMIT" (18 u) UCHI.RU

1 3neck npeacTaBiaeHbl 3JIEMEHTHI COAEPKAHMUs Kypca, U3ydaBlnecs B 5—8 kiraccax U TpeOyrouue NOBTOPEHUs, 0000 eHUs
u cucremMatuszanuu. OO6pamarbcs K3TOMY MaTepualy MOYKHO B BHJIC aKII€HTa Ha 3aBEpIIAIOIIEM dTare U3y4deHHs Kypca 9

KJIacca WJik pacnpeaciisiTh 110 COOTBETCTBYOIIUMM TEMAaTUYCCKUM pa3jaciiaM, U3ydacMblIM B TCHCHHUC y'—Ie6HOFO roaa.
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PABOYASA MTPOT'PAMMA
YYEBHOI'O KYPCA «TEOMETPHS». 7-9 KJITACCHI

HEJU U3YYEHUA YYEBHOI'O KYPCA

«MaremMaTuKy y»Xe 3aTeM Y4YWUTh HaJg0, YTO OHA YM B HOPSIOK
OPpUBOJAMUT», — IIHMCAI BEJIMKUH pPYCCKUHM ydyeHbId Muxaui
BacunseBuu JlIomoHOCOB. M1 B 3TOM COCTOUT OJiHA M3 ABYX LieJeH
0oOy4deHMsI FEOMETPUN KaK COCTAaBHOW YAaCTH MAaTEMAaTHKH B IIIKOJIE.
OTO# 11eM COOTBETCTBYET AOKa3aTelIbHAsl JIMHUS IIPETOJaBaHUS
reomerpuu. Cienysi npeicTaBlIieHHOW paboueil mporpaMme, HaYWHas
C CeapMOro Kjacca Ha YpOKax Te€OMETPHU OOydYarolIuiics yUHUTCS
MIPOBOJANUTH JOKa3aTEIbHBIE PACCYXICHHUS, CTPOUTH JIOTHUECKHE
YMOBAKITIOUEHHs, TOKA3bIBATh MCTHUHHBIC YTBEP KJICHHUS U CTPOUTH
KOHTPOPUMEPHI K JOXHBIM, IPOBOJAUTH PACCYXICHHUSI  «OT
POTHUBHOI0», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIMPOBATH
oOpaTHbBIE  yYTBEp)KJCHUSI. YUEHHK, OBJIQACBIINH  HCKYCCTBOM
paccyxnaathb, OyJIeT NPUMEHSThEro M B OKpy»Katouied >xn3Hu. Kak
nucan reomerp u nexgaror Urops®enoposuy lllapsiruH, «J1r0abMHu,
NOHHUMAIOIIMMH, YTO TaKOE€ [JOKa3aTeJIbCTBO, TPYAHO M Jaxke
HEBO3MOXKHO MAaHUIIyJIupoBaTb». I B BTOM COCTOUT BaKHOE
BOCHUTATEIBHOE 3HAYEHHE M3YYEHUs] TE€OMETpPHUH, IPHUCYIIEe
UMEHHO OTEYECTBEHHOII MaTremaTHudyeckoil Ikone. Bmecre ¢ Tem
aBTOpPBI MNPOrpaMMBbl MPEJOCTEPErarOT YUUTENsT OT H3JIUIIHErO
popmammzma, OCOOEHHO B OTHONICHWHM Ha4YaJl ¢W OCHOBAHUM
reomerpun. Ppanuy3ckuil marematuk JKaH JIbegoHHE IO 3TOMY
MOBOZY BBICKazajcs Tak: «UYTo KacaeTcst IEIMKAaTHOW IpoOIIeMBbl
BBCICHUSI «AaKCHOM», TO MHE Ka)XETCsI, 9TO Ha IEPBBIX ITOpax
HY>XHO BOOOIIe 130eraTh IMMPOU3HOCUTE caMO 3TO ciioBo. C apyroi
K€ CTOPOHBI, HE CJIEAyeT YIIyCKaTb HH OJHOI BO3MOKHOCTH
JaBaTh IIPUMEPHI JIOTUYECKUX 3aKJIIOYEHHM, KOTOphIE KyJa B
Oomnpmiell Mepe, YeM HJIesi AKCHOM, SBISIOTCSI HCTHHHBIMH H
€IUHCTBEHHBIMU
JABUTATEIISIMA MAaTEMATUYIECKOTO MBIIIIIICHUSD).

BTopoit 1enpro U3y4deHHUs TEeOMETPHUHN SIBJISIETCSI UCITOJIb30BaHHE
e€ KaK MHCTPYMEHTA MNpPHU PEHICHUM KaK MaTeMaTHYEeCKHUX, TaK U
OpakTUYEeCKUX 3a7lad, BCTPEYAIOMIMXCA B peaJbHON >KH3HMU.
OKOHYMBIINH KypC T'€OMETPHUH IIKOJBbHUK JOJDKEH OBITh B
COCTOSTHUH OIIPECIINTh T€OMETPUUECKYIO (DUTYypY, OITUCcaTh CIIOBAaMU
JaHHBIA YepTEXK WM PUCYHOK, HAWTU IUIOLIAAb 3€MEJIBHOIO
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YyYacTKa, paccyuTaTh HEOOXOANMMYIO UIMHY OIITOBOJIOKOHHOTO
Ka0ens nin TpedyeMble pa3Mepsl rapaxka AJIsi aBTOMOOHIISI. DTOMY
COOTBETCTBYET BTOpasi, BBIYHUCIWTEIbHAsI JIMHUS B H3YyYECHUH
reoMeTpun B IIKoJie. JlaHHass TpakTHU4YecKasl JIMHHUS SIBJIISIETCS HE
MeHee BaKHOU, yem mnepBas. Emé I[lmatoH mpeamuceiBall, 4TOOBI
«rpaxnaHe IIpekpacHOro ropojga HM B KOEM cCiydae HE OCTaBISLIH
TE€OMETPHIO, BeIh HEMAJIOBAXKHO Ja)ke MOOOYHOE €€ MpUMEHEHHEe —
B BOCHHOM JICJIC a4, BIIPOYEM, U BO BCCX HAayKaxX — JJId JIYyUYIICro ux
YCBOGHHUSI: MBI BEJb 3HAeM, Kakas OECKOHEYHas pa3HUIla CYIIeCTByET
MCXKAY HYCIIOBCKOM IMNPUYACTHBIM K I'€OMCTPpUHN KW HCIIPHUYACTHBIM».
st dTOoro  y4yWTeNro  peKOMEHJyeTcs  IoA0uparh  3ajadu
MIPAKTUYECKOT0 XapakTepa IJisl pacCCMaTPUBAEMBIX TEM, YYUTh JeTei
CTPOUTH MAaTEMaTUYECKHUE MOJEIU PEATbHBIX KU3HEHHBIX CUTYyallUii,
OPOBOJAUTH BBIYUCIIEHHUSI U OLIEHUBATHh AJE€KBATHOCTh MOJIyYE€HHOT'O
pe3ynbrara. KpaliHe BaXxHO NOAUEPKUBATH CBSI3U TE€OMETPUU C
JApYTruMHU HOpeaMeTaMH, MOTHUBUPOBATH HCIOJIb30BATh OIpPEAEIICHUS
reoMeTpUYeCcKNX (UTYyp M HOHSITHH, T€MOHCTPUPOBATH PUMEHECHHE
MOJY4EeHHBIX yYMEHHH B (U3NKE M TEXHUKE. DTH CBSI3M HamOolee
SIpKO  BUAHBI B TeMax «Bektoper», «Tpuronomerpndeckue
COOTHOUIECHUD», «MeTtoa koopauHaT»u «Teopema Iludaropar.

B 3axnroueHue conuiémcsi Ha BEJIMKOro MareéMaThka U acTpoHOMa
Horanna Keruiepa, 4To0sbl emé pa3 Nog4epKHYTh U METalpeIMETHOE,
U BOCHHUTAaTelIbHOE 3HaueHue reomerpun: “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 YYUEBHOM IIJIAHE

CornacHo ydyeOHOMY IUlaHy B 7/—9 Kilaccax HM3ydaeTcsi y4eOHbIH
kypc «['eomerpus», KOTOpBIM BKIIOYAET CISAYIOLIHNE OCHOBHBIC
pasnaenbl conepkanusi: «l'eomerpuueckue pUrypbl U UX CBOHCTBa»,
«/I3MepeHne reoMeTpHYecKUX BEIIUYWH», a Takxke «JlekapToBbl
KOOpJMHATHI Ha INIOCKOCTH», « BEKTOPBI», «/IBHKEHHUST MIIOCKOCTH» U
«IIpeoOpazoBanust OO0 .

Y4eOHBIM IUIaH TIIpeycMaTpUBaeT H3yYEHHE TI'CGOMETPHHM Ha
0a30BOM ypOBHE, UCXOJs U3 HE MeHee 68 yueOHBIX J4acoB B yueOHOM
roay, BCEro 3a Tpu roja oobyuenust — He mMeHee 204 yacos.

1 Teomerpus enunHa M BeuyHa, oHa OaucrtaeTr B boxxbem ayxe. Hama
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MIPUYACTHOCTE K HEHW CIYy)XUT OIHHUM W3 OCHOBAHUM, IO KOTOPBIM
YeJ0BEK JOJDKeH ObITh  oOpazom  boxeum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)

COIAEPKAHUE YYEBHOT'O KYPCA (IIO TOJJAM OBYUYEHUA)
7 kaace

Hauaneabie moHsITHS TeoMeTpuH. Touka, IIpsiMasi, OTPE30K, JIyd.
VYron. Buasl yranos. BepTukajnbHblE W CMEXHBIE  YIJIBL.
Bbuccekrpuca yrna. Jlomanasi, MHoroyrogsHuk. IlapaniensHocTh U
NEePUECHINKYJIIPHOCTD MPSIMBIX.

CuMMeTpu4dHbIe urypsi. OcHOBHEBIC CBOMCTBA  OCEBOM
cummMmeTpud. [Ipumepsl cCHMMETPHUH B OKPY’KarOIlEM MHpE.

OCHOBHBIE MOCTPOCHHSI C MOMOMIBIO IUPKYJSI M JUHEHKH.

TpeyronsHuk. BeicoTa, MenuaHa, OMCCEKTpHUCa, UX CBOMCTBA.
PaBHOOEApEeHHBI W PaBHOCTOPOHHUI TpeyrojbHUKU. HepaBeHCTBO
TpEeyTroJbHUKA.

CBolicTBa W TIpU3HAKM PABHOOEJAPEHHOTO TpPEyroJbHUKA.
IIpn3Hakm paBeHCTBa TPEYTrOJIHLHUKOB.

CBolicTBa M IPU3HAKHM MapaJUIeIbHBIX MpsiMbIX. CymMma yriioB
TpEeyroJabHUKA. BHENTHNE yIIIbl TPEYTOJIbHHUKA.

IIpssmoyTronbHBINA TPEYroJbHHUK. CsBoiicTBO MeauaHbl
OpsIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOW K THIIOTEHY3E.
ITpusnaku paBeHCTBa OPSIMOYTOJIBHBIX TPEYTrOJILHUKOB.
IIpsimoyronpHBIN TPEyroabHUK C yriioM B 30°.

HepaBenctBa B TreoMeTpuH: HEPaBEHCTBO TPEYrOJbHUKA,
HEPABCHCTBO O /JIMHE JIOMaHOW, Teopema O OOoJbIIeM yriie Hu
OonpmIeicTOpOHE TpeyroabHUKA. [leprneHIuKyIsip 1 HaKJIOHHAs.

I'eomerpuueckoe mecto To4deK. buccekrpuca yria u cepeauHHBIN
MEPIICHINKYIISIP K OTPE3KY KaK FT€OMETPUUIECKHUE MECTa TOUCK.

OXpy>XHOCTh U KpPyT, XOpJa U AuaMeTp, UX cBo¥cTBa. BzanmHoe
pacnonoXeHue OKpy»XHOCTH U npsMoii. KacarensHas u cekymas K
okpy>kHOCTH. OKpPY>XHOCTh, BOHCaHHas B Yyroja. BmnucanHas wu
OIMCaHHAasl OKPY>XHOCTH TPEyroJIbHUKA.

8 knacce

YerbipéxyroabHuku. llapamienorpamm, €ero nOpU3HAKu U
cBoiicTBa. YacTHBIE CiIydad ITapajuieorpaMMoOB (TIPSIMOYTOJIBHUK,
poMO, KBagpaT), UX IIPU3HAKH U CBOMCTBA. Tpamerus, paBHOOOKas
Tpaneuusi, e€ cBolicTBa U nNpu3Haku. [IpsmoyronbHas Tpaneuus.

Meron ynBoenusi mMeauanbl. LleHTpanbHas cummerpusi. Teopema

®darneca 1 TeopeMa O TIPOMOPIHOHATIBHBIX OTPE3Kax.

Cpennue JHMHUM TpeyrojbHUKa W Tpaneuuu. lLleHTp Macc
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TpeyTroJabHUKA.

ITomoOue TpeyroJibHUKOB, Kod(pduimument nomodus. IlpuzHaku
nonoOusi TPeyrojJbHHUKOB. [IpuMeHeHHe 1OIOOHMS NpPU PEHISHUU
MPaKTUYSCKUX 3aj1ad4.

CroiicTBa 1uiomiaziei reomMeTrpudeckux uryp. PopmMynasl s
IUIOIAAN TPEYyTroJIbHHUKA, IlapajieliorpaMmma, poMOa M Tparenuu.
OTHOoNIeHue TuIoIaied ToJ0OHBIX PUTYP.

Beruncnenue miomaned TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeT4YaTol Oymare.

Teopema IIudaropa. Ilpumenenme Tteopemsnl Iludaropa npwm
pelIeHNN TIPAaKTUYEeCKUX 3a1ad.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrIjla HPSIMOYTOJIBHOIO
TpeyrogpHuka. OCHOBHOE€  TPHUTOHOMETPHUUYECKOE  TOXKJECTBO.
Tpuronomerpuueckne GyHKUHU yriioB B 30°, 45° u 60°.

BrimcanHble U LEHTpaJIbHBIE YIJIbI, YTOJI MEXK/Iy KacaTeJIbHOU U
XOpJoH. YTibl MEXJIYy XOpJlaMHM M CeKylluMHu. BrnucanHbsie u
OIIMCAaHHbIE YETBIPEXYTOJbHUKU. B3anMHOE pacnosioKeHUuE IBYX
okpyxHoctel. Kacanue okpykHocteir. OOIue KacaTeabHbIC K JIBYM
OKPY>KHOCTSIM.

9 kJacc

Cunyc, kocuHyc, TaHreHc yrioB ot 0 mo 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXIAeCTBO. DOpMyIIbl IpHUBEACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. PelleHne TmIpakTHYECKMX 3aJad C HCIIOJIb30BAHUEM
TEOPEMBIKOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3zoBanue noaoousi. TTono6ue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema o0 TPOU3BENEHUH OTPE3KOB XOpJd, TEOPEMBI O
MPOU3BEACHUN  OTPE3KOB  CEKyIIMX, TeopeMa O  KBajpare
KacaTeJIbHOM.

BekTop, nnmHa (MOIYyJib) BEKTOpa, COHAIIPAaBJIEHHBIE BEKTOPHI,
OPOTUBOIIOJIOXKHO  HAIlpaBJICHHBIE  BEKTOPBI,  KOJJIMHEApHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMU HAJ BEKTOPaMHU.
Paznoxenue BekTOpa IO ABYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopamnarer BekTopa. CkKalsipHOE TIPOU3BEACHHE BEKTOPOB,
NPUMEHEHUE JUI HaXOXX/ICHUS JUTUH U YTJIOB.

JlekapTOBbI KOOpJIUHATHI Ha IJIOCKOCTH. YpaBHEHHUS MPSIMOU U
OKPY>XHOCTH B KOOPAMHATaX, IIE€PECEUEHHUE OKPYXKHOCTEH U
npsMbIX. Meron KOOpAUHAT U €ro IIpUuMEHEHUE.

IIpaBuibHBIE MHOTOYIOJIBHUKHU. JlnnHa okpyskHocTH. I'panycHasu
paagrnadHas MEpa Yyrja, BbIYHUCICHHUEC IJIMH OyT Opr}KHOCTeﬁ.
ITnomans Kpyra, ceKTopa, CErMeHTa.
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JBW)KEHMsI IUIOCKOCTM UM BHYTPEHHHUE CcUMMeETpun ¢GUryp
(amemMeHTapHbBIC IPEeACTaBIICHUS). IMapamnensHBII nepeHoc.
IToBoporT.

IUIAHUPYEMBIE TIPEIMETHBIE PE3YJIBTATHI OCBOEHHS
OPUMEPHOIl PABOYEI IPOTPAMMBI KYPCA (IIO TOJIAM
OBYUYEHMSI)

OcBoenne yuebHOTO Kypca «I'eomerpusr»» Ha ypOBHE OCHOBHOTO
o0mIero obpazoBaHUS OJIKHO obecrieynBaTh TIOCTHOKEHHUE
CJICAYIOIINX TIPEAMETHBIX 00pa30oBaTeIbHBIX PE3YJIbTATOB:

7 xkaacce
— Pacnio3znaBatb N3YyYECHHBIC reOMETPUUYECKHUE purypsr,
OIIPEICIIATh ux B3aMMHOE pacriosyio’keHue, n3obpaxkatb

reOMETPUYECCKHE (DUTYPBI; BBIMOJIHITH YEPTEIKHU I10 YCIOBUIO 3a1a4H.
N3mepsaTs JnuHEWHbIE W yIJIOBbIE BeIWYMHBI. Pemiate 3amgaym Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIIUYHH YIJIOB.

—  Jenarp rpyOyr OILEHKY JHWHEHHBIX W YIJIOBBIX BEJIUYUH
MIPEeIMETOB B pEalbHON >KU3HH, pPa3sMEpPOB MOPHUPOIHBIX OOBEKTOB.
Pasznnuate pazmMeps! 3TUX 0OBEKTOB MO HOPSIAKY BEITUYHHEL.

— CTpouTh YePTEKU K TEOMETPUIESCKHUM 3a/Iadam.

—  Tlomp3oBaTbcsi HOpHU3HAKAMH  PaBEHCTBA  TPEYTrOJNbHHUKOB,
UCIIOJIb30BaTh OpU3HAKHA u CBOMCTBA paBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPHU PEIICHUU 3aj1ad.

— HpOBOJII/ITB JJOTUYECCKUE PACCYXKICHHUA C HCIIOJIb30BAHUEM
TCOMECTPHUICCKUX TCOPEM.

—  Tlonmp3oBaThCsi MpPU3HAKAMH  PABEHCTBA  MPSIMOYTOJBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEAEHHOM K THUIIOTEHY3€
IPSMOYTOJIBHOI'O TPEYTOJILHUKA, B PEIICHNN T€OMETPUUCSCKHUX 3aaad.

—  OmnpeznensiTe NapauIEIbHOCTh IPSIMBIX C MOMOIIBIO YIJIOB,
KOTOpblIe OOpa3zyeTr ¢ HUMH ceKymas. OmnpenensiTb HapaiieIbHOCTh
PSIMBIX C IIOMOILLBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU IIPsIMOU
A0 TOYEK APYTrod NpsIMOML.

— Pemrats 3amagu Ha KieTgaToil Oymare.

—  IIpoBOoauTH BBIYHCIIEHUS M HAXOJUTH UHUCIIOBBIE U OyKBEHHBIC
3HAYEHUsI YIJOB B TIE€OMETPUYECKHUX 3aJadax C MCIIOJIb30BaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYI'OJIbHUKOB, CBOWMCTB YTIJIOB,

o0Opa30BaHHBIX IIPU MEPECCUECHUHM [BYX IapaJUICIbHBIX IIPSIMBIX
cekyulei. Pemate npakTudecKkue 3aauM Ha HAXO0XK/ICHHUE YTIJIOB.
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— Brnangerr moHsTHEM T€OMETPHUYECKOTO MecTa TO4YeK. YMETb
ompenensaTb OHCCEeKTPHUCY yIJa W CEepPEeAUHHBIN NEePIIEHAUKYISIp K
OTpEe3Ky KaK IT'€OMETPUIECKUE MECTa TOUEK.

—  DopMyanpoBaTh ONPEACICHNUS OKPY>KHOCTH M KPyTa, XOPAbI U
IUaMEeTpa OKpPY)KHOCTH, MOJb30BaThC HMX CBOWCTBAMH. YMETh
IIPUMEHSITH 3TH CBOMCTBA IPU PEIICHNUH 33]1a4.

— Brazgerp 1NOHATHEM  ONMCAHHOW  OKOJIO  TPEYroJbHUKA
OKPY’>KHOCTH, YMETh HaxoduThb €€ 1eHTp. llomp3oBarbest dakramu o
TOM, YTO OMCCEKTPHUCHI yIJIOB TPEYTroJbHHUKa IMEPECEKAIOTCs] B OJHOM
TOYKE, M O TOM, YTO CEpPEAWHHBIC MEPIECHAUKYISIPBI K CTOPOHaM
TPEYyTOJIbHUKA IEPECEKaIOTCs B OJHON TOUKE.

—  Brnaners HOHSITHEM KacaTeJIbHOU K OKPY’KHOCTH,
I10JIB30BAaThCSI TEOPEMOM O IEPIEHAUKYISIPHOCTH KacaTeJabHOM U
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUsI.

— ITonb3oBarbes NPOCTEUITUMHU reoOMEeTPUUYECKUMU
HEpaBEHCTBAMH, IOHUMATh UX MPAKTUYIECKUIH CMBICII.

— IIpoBOAMTE OCHOBHBIE T'€OMETPUUYECKHE IIOCTPOCHHS C
TMOMOIIBIO LHIUPKYJISI U JIMHEHKH.

8 knace

— Pacno3naBate OCHOBHBIC BHU/bI quBIpéXyFOJ'H)HI/IKOB, nux
DJICMCHTHI, ITOJIB30BaThCA HUx CBOMCTBaMH npu peUICHUN
TCOMCTPHUICCKUX 3a1aY.

— IIpumensts CBOMCTBA TOYKH TIepECEeYECHU S MeJIuaH
TpeyrojibHUKa (IIeHTpa Macc) B PEIICHUH 3aJ1a4.

— Bnagere 1moHsATHMEM cpenHEWl JIMHUM  TPEYTrOJIbHMKA U
Tpamnenuu, MPUMEHSATh MX CBOMCTBA MPU PEIICHUHN TI'€OMETPHUUYECKHUX
3anau. Ilonb3oBarecsa  Teopemoit  Dasieca U TEOpeMoM O
nponopuruoOHaJIbHBIX OTpE3Kax, IIPUMCECHATDH nux JJIA peuICHUus
OpaKTUYECKUX 3a7ad.

—  IlpumeHsiTh npu3HaKU MOJIOOUSI TPEYTrOJLHHUKOB B PEIISHUH
reOMETPUYECKUX 3a4a4.

— ITonb3oBarbes TeopeMon ITudaropa JIs1 pelieHus
TEOMETPUUECKUX U MpaKkTU4IecKuX 3amad. CTpOUTh MaTEeMaTHUECKYIO
MOJCJIb B MPAKTHUYCCKHUX 3adadax, CaMOCTOATCIIbHO ACJIaTh qepTém H
HaXoauThb COOTBECTCTBYIOILIUEC MJINHBI.

— Bnaners nmoHsTUSIMHU CHMHYyCa, KOCHHYCa M TaHI'€HCA OCTPOIro
yrja [OpsiIMOYIOJbHOro  TpeyronpHuka. Iloab3oBarbecss  aTUMU
MOHSITUSIMU JUISI pELICHUS IIPAKTUYECKUX 3a4a4.

— Brrunciaars (pa3nuuHBIMHU criocobamm) IUIonIaab
TPEyroJibHUKA W IUIONIAAX MHOIOYT'OJIBHBIX (Guryp (I10Jib3ysch, rie
HEOOXOUMO, KaJIbKYJIATOpOM). [IpUMEHsITh MOJIydCHHBIC YMCHUS B
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IIPaAKTHYICCKUX 3aJavax.

—  Brmagers mNOHSTHSAMH BOHCAaHHOTO M IIEHTPAJIBLHOTO YTJIaA,
HUCIIONB30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yrilax MEXIy XOopJaaMu
(cekymmuMu) W yrile MEXAy KacaTeJIbHOW M XOpJOW NpH pElIeCHUH
TE€OMETPUUIECKUX 3ajad.

— Bnaners TOHSITUEM ONMCAaHHOTO 4eThIPEXYTOJIFHUKA,
MIPUMEHSITh CBOMCTBA OIMMCAHHOTO YETBHIPEXYTOJILHUKA IPH PEIICHUU
3aaad.

—  IlpumeHsATH MNOJIydeHHbIE 3HAaHUS Ha MPaKTUKE — CTPOUTH
MaTeMaTHYeCKHUEe MOJEIU Ui 3ajJad PEeaIbHOM >KU3HH M NPOBOJIHTH
COOTBETCTBYIOIIIME BBIYHUCIICHHS C IPUMEHEHHEM Iono0us U
TPUTOHOMETPHUH (ITOIB3YSACH, TIE€ HEOOXOINMO, KAITBKYISITOPOM).

9 knace

— 3Harp TPHUTOHOMETpPHWYUECKHE (YHKIIMHU OCTPBIX  YIJIOB,
HaXOIUTh C HUX TMOMOINBIO Pa3JIMYHBIC SJIEMEHTHI IPSIMOYTOIBHOTO
TPEYyroJbHUKA  («pEemIeHHe  MOPSIMOYTOJBHBIX  TPEYTOJILHUKOB»).
Haxomute (C mNOOMOIIBIO KaIBKyJIATOpa) MIWHBI MW YIIBI IS
HEeTaOIWYHBIX 3HAUYCHHUN.

—  ITlome3oBaTrbcsi  ¢GopMyslaMH OPHUBEACHHUS W OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXKJISCTBOM JJIsI HAXOXKIEHHUS COOTHOIICHUM
MEXy TPUTOHOMETPUUYESCKUMH BEIIMYUHAMU.

—  Hcnosap3oBaTb TEOpEeMbl CHHYCOB M  KOCHHYCOB IS
HAXOXXIACHUSA PA3JIMYHBIX DJIIEMEHTOB TPEYTOJbHHUKA («pelIeHue
TPEYyTrOJIBHUKOBY»), MNPUMEHATh HX MPH PEHICHUHM TE€OMETPHUUECKUX
3a1ad.

— Bnaners MMOHSITHUSIMHA npeobpazoBaHUs moaoous,
COOTBETCTBEHHBIX DSJIEMEHTOB MOA00HBIX ¢uryp. Ilosb3oBarbes
CBOMCTBaAMHU NOJIOOMSI MPOU3BOJIBHBIX (QUIYp, YMETh BBIYUCIISITH
JUIMHBI U HaXxOJUTh yIJibl Yy NoJ00HbIX ¢uryp. I[IpumensTs cBoiicTBa
noMo0usT B MPAKTHYCCKHUX 3ajadax. YMETh IPUBOIUTH IIPUMEPHI
MoI0OHBIX (DUTYP B OKPYIKAIOIIEM MHUPE.

—  Tlonp30oBaThbCsl TeOpeMaMH O MPOU3BEIICHUN OTPE3KOB XOP/I, O
MIPOU3BEICHUH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeabHOM.

—  Ilomp30oBaTbCsi BEKTOpPaMH, MOHUMAaTh MX TI'€OMETPUYECKUMUA H
(pu3myeckuii cMBICH, TIPUMEHSITH UX B PEUICHHUU T'€OMETPUYECKHUX U
(uzmueckux 3anau. [IpuMeHSTh CKaJIIpHOE NPOHU3BEICHHE BEKTOPOB
JUISL HAXOXKJICHUs IJINH U YTJIOB.

— ITonp30BaThCs METOJOM KOOpAHWHAT Ha IJIOCKOCTHU, IPUMCHATH
€ro B pCiI€HUHN IrCOMECTPUICCKUX U MMPAKTUUICCKUX 3a1ad.
— B_Ha):[eTI) IIOHATUAMU TIPABUIIBHOTO MHOI'OYT'OJIBHUKA, JIJIWMHBI

OKPY>XHOCTH, [UIMHBI AYI'M OKPY>XHOCTU WU PaAUMAHHOW MeEpbl YyrIia,
YMETh BBIYUCIATH IUIOLIAAbL Kpyra u ero dacreil. IIpumensars
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TIOJIYYCHHBIC YMCHUA B IIPAKTUICCKUX 3aJavax.

—  Haxoauth ocu (MM HEHTPHI) CUMMETPUH (DUTYP, TPUMEHSITH
JIBHOKEHHUS TJIOCKOCTH B MPOCTEUININX CITydasiX.

— IlpuMeHsTh IOJyYCHHBIC 3HAHHsI Ha MPAKTHKE — CTPOUTH
MaTeMaTHYCCKHUE MOJCIN ISl 3aj1ad PEaIbHOW >KHU3HH U IIPOBOIUTH
COOTBCTCTBYIOIIME BBIYMCICHHUS C IIPUMCEHCHHUEM IMOJ00Us |
TPUTOHOMETPHUYCCKUX  (PYyHKIUA (MOJB3YsCh, TJIE€ HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OAAM OBYYEHMU )

7 xnacc (He Menee 68 )

HaszBanue pa3nena (TeMsl) Kypca Kon-so | Ucnonb30BaHue 31EKTPOHHBIX
Neri/mt 4acoB (undpoBbIX) pecypcoB
1. [Mpocreiimue reomerpuyeckue GpuUrypbl H ux cBoiicTsa. U3mepenue (14 ) O6pasoBaTenbHblit HOpTan Ha 6ase
reoMeTpHYecKHX BeTHINH HMHTEPaKTUBHOM MIaTHOPMBI ISt
obyuenus nereit  (UCHI.RU)
1.Tema. Ilpocreiimine reomeTrpuyeckue OOBEKTBI: TOUKH, IIPsSIMBIC, 34 UCHI.RU
ITy4W | yIJbl, MHOTOYTOJILHHUK, JJOMaHasl.
2.Tema. CMexxHbIE W BEepTHKaJIbHBIC YTIJbl. PaboTta ¢ mpocreimmnmun 64 UCHI.RU
IepTeKaMH.
3.Tema. Ilepumerp w® TUIOmAAb (QUTYP, COCTABJIECHHBIX U3 Sq UCHI.RU
MPSIMOYTOJLHUKOB
2. (TpeyroabHukH (22 ) UCHIRU
1.Tema. [IloHsiTHE ©O paBHBIX TPEYroJbHHKaX W  IEPBHYHBIC 24 UCHI.RU
MpexcTaBiICHUS O PaBHBIX (KOHTPYSHTHBIX) QUTypax.
2. Tema. TpunpurzHaka paBeHCTBA TPEYTOJHLHUKOB. 4 UCHI.RU
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1.Tema. OKpy>XHOCTb, XOpAbl U AMaMETPbI, UX cBocTBa. KacareiabHast K|
OKpPY>KHOCTH.

3.Tema. IlpusHakm paBeHCTBA IIPSIMOYTOJBHBIX TPEYTOJIbHUKOB. 4q UCHI.RU
CBOHCTBO MeIMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
4.Tema. PaBHOOeipeHHBIE U PAaBHOCTOPOHHHE TPEYTroJdbHUKHU. [Ipu3Haku Su UCHI.RU
MCBOWCTBA paBHOOEAPEHHOTO TPEYTOJILHHKA.
5. Tema. IIpotuB OouJbIIed CTOPOHBI TPEYTOJBHUKA JIEKUT OOIBIIHIH 4u UCHI.RU
iyroi. ITpocTelimnre HepaBEeHCTBA B T€OMETPHUU.
6.Tema. HepaBeHcTBO TpeyrosbHuKa.HepaBeHCTBO TOMaHOIA. 3y UCHI.RU
[IpsIMOYTOJIEHBIN TPEYTOIBHHUK CyTiIoM B 30°.
[MapanieabHble MPIMBbIE, CYMMa YIJI0B TPeYroJbHAKA (14 ) UCHI.RU
1.Tema. IlapannensHble npsiMble, UX cBoMcTBa. Hakpect mnexamue, 4 UCHIRU
COOTBETCTBEHHBIE M OJHOCTOPOHHHE YIriubl (0Opa3oBaHHBIE MIPHU
MepeceYeHNN NapajIeIbHBIX MPSIMBIX CEKyIIeH).
2.Tema. IlpusHak TapauUICILHOCTH  TIPSAMBIX  4Ye€pe3  PpaBEHCTBO 54 UCHI.RU
[PACCTOSIHUM OT TOUEeK OJHOU NMpPsIMOU 10 BTOPOIl MpsAMOIL.
3.Tema. CymMMa yIJjIOB TpE€yTOJIbHUKA U MHOTOYTOJIbHUKA. Sq UCHI.RU
IBHEINIHME yTIbl TPEYTOJIbHUKA
OKpYKHOCTbU KPYT. (14 w) UCHI.RU
[CeoMeTpHYecKHEeNOCTPOECHUS

44 UCHI.RU
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2.Tema. OKpYy>KHOCTb, BIIMCAHHAs B YroJl. BUCCEKTpUCA U CEpeqUHHBIH 54 UCHIRU
[EPIEHAUKY ISP KAK TEOMETPUUECKHE MECTA TOYEK.

3.Tema. OKpY»KHOCTh, OMHUCAHHAsT OKOJIO TPEYyrojbHUKa. Brimcanuas B 5S4 UCHI.RU
[TPEYTOJILHUK OKPYKHOCTb.

MoBTOpeHue, 0600IeHe 3HAHMIT (4 9) UCHI.RU
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8 kimacc (He menee 68 )

HaszBanue pa3nena (TeMsl) Kypca Kon-so | Ucnonb30BaHue 3MEKTPOHHBIX
Neri/m 4acoB (undpoBbIX) pecypcoB
1. [YernipéxyroabHuku (12 ) O0pa3oBaTenbHBII TOpTaN Ha 0a3e
MHTEPAKTUBHOM IIaT(POPMBI IS
obyuenus nereit  (UCHI.RU)
1.Tema. [Tapannenorpamm, ero nNpu3HaKu UcBoiicTBa. HacTHbIe ciiydyau 54 UCHILRU
rmapajuiesiorpaMmMoB (IpPsMOYTOJBHUK, pOMO, KBajapaT), UX IIPU3HAKHU
1 CBOICTBA.
2.Tema. Tpaneuusi. PaBHOOOKASI M IPsIMOYTOJIbHAS TPAIICIIHH. 54 UCHI.RU
3.Tema. LleHTpampHasi CHMM ETPUS 24 UCHI.RU
2. [Teopema ®ajeca u Teopema 0 NPOMOPHHOHAILHBIX 0TPE3KAX, (15 1) UCHIRU
NO0100HbIE TPEYTOJIbLHHKH
1.Tema. Teopema dajieca u TeopemMa O NIPONOPIIMOHATBHBIX OTpPE3Kax. 24 UCHI.RU
IIpakTHuyeckoe NpUMEHEHUE
2.Tema. CpenHsissi JUHUS TpeyrojbHUKa. Tpamenus, €€ cpenaHss 34 UCHI.RU
PTuHUS.
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TPUTOHOMETPHUUICCKHUE COOTHOLICHUA B IMPAMOYTIOJIbBHOM TPEYTOJbHHUKE.

3.Tema. IlpomopumoHambHBIE OTPE3KH, IOCTPOSCHUE  UYETBEPTOTO 54 UCHI.RU
[POITOPIIMOHAIBHOTO OTPE3Ka.

4.Tema. IlomoOGHBIE  TpeyroimpHUKH. Tpu mpuU3HaAKa  MmoA0oOUus 54 UCHIRU
[TpeyTroJIbHUKOB.

[Lromaas. Haxoxkaenue miiomajaeil TpeyroaibHUKOB (14 w) UCHIRU
U MHOTOYT0JIbHBIX puryp. Ilnomanu nogodHbIX puryp

1.Tema. [Tousitue 06 oOIIe# Teopun TIOIAIH. 34 UCHIRU
DopmyIBl JUIST IIIOUIaAHN TPEYTOJIbHHUKA, ITapajuIeJiorpaMma.

2.Tema. OTHOIIICHHUE TUIOMIAZIEH TPEYTOJIbHUKOB COOIIIMM OCHOBAaHHEM 34 UCHI.RU
mau 00111el BEICOTOM.

3.Tema. Brruncnenue ruiomaaeil cioXHbIX (Guryp depes pasOueHue Ha 4 UCHI.RU
MacTH U JTOCTPOCHUE.

[Tnomanu ¢puryp Ha kjieTyaTroi Oymare.

4. Tema. [Tnomanu monqoOHBIX GUTYP. 4 UCHIRU
Teopema Ilugaropau HayaIa TPUrOHOMETPUH (10 w) UCHI.RU
1.Tema. Teopema Iludaropa, e€ pnoka3zaTeabCTBO W NPHUMEHECHHE. 54 UCHI.RU
O6patnast Teopema [Tudaropa.

2.Tema. OnpeneneHue TPUTOHOMETPHUYECKMX (YHKUUH OCTPOTO yIJa, 3u UCHI.RU
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3.Tema. OcCHOBHOE TpUTOHOMETpHUUECKOoe TOXAecTBO. COOTHOUICHUS
IMEKIy CTOpPOHAMHU BIPSIMOYTOJBHBIX TPEYTOJbHHUKAX cyriaMu B 45° u
45°; 30° u 60°

29

UCHI.RU

'YrJbl B OKPY:KHOCTH. BiucaHHbBIe H ONMHCAHHbIE
YeThIPeXyroIbHUKH.

IKacaTejbHble K OKPYKHOCTH.

IKacanue okpy:KHOCTeil

(13 u)

UCHIL.RU

1.Tema. BiucanHble U LIEHTpaJbHbBIC YTJIbI,
[yTOX MEXIy KacaTelIbHOM Hu XOpHoH. YTiabl MeXAy XopJamMHu H
CEeKyIIUMH.

59

UCHIL.RU

2. Tema. Bnucanuble U ONMMUCAHHBIE YETBIPEXYTOJILHUKU, UX IMPU3HAKH
1 CBOMCTBA.

4y

UCHIL.RU

3.Tema. Bzaumuoe pacnojoXeHue  JBYX

OKPY>KHOCTEM.

29

UCHI.RU

4.Tema. Kacanue oxpyxHOCTEH

24

UCHI.RU

[loBTOpeHue, 06001IeHUE 3HAHMIT

(4 )

UCHI.RU
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9 kiacc (He MeHee 68 1)

"epe3 JBE€ CTOPOHBI U yTOd MEXIy
HUMHU. DopMyiia naomaiy 4eTbIpEXYroJIbHUKA Yepe3 ero JuaroHaiu

M yroJ MeXay HUMHU.

HaszBanue pa3nena (TeMsl) Kypca Kon-Bo | Mcnonp3oBaHue 31€KTPOHHBIX
Neni/mt 4acoB (undpoBbIX) pecypcoB
1. [Tpuronomerpus. (16 1) O0pa3oBaTenbHBII TOpTaN Ha 0a3e
TeopeMbl KOCHHYCOB M CHHYCOB. HMHTEPaKTUBHOM MIaThOPMBI ISt
Pemrenne TpeyroJbHHKOB obyuenus nereit  (UCHI.RU)
1.Tema. OnpeneneHue TPUTOHOMETPUIECKUX 54 UCHI.RU
pynkuuit yrimos ot 0° mo 180°.
IKocuHyC U cMHYyC IPsIMOTO M TyTOTO
lyria.
2.Tema. Teopema kocuHycoB. (O000mEHHAsT) TeopemMa CUHYCOB (C paau- 64 UCHI.RU
[YCOM ONHMCAHHOU OKPY>XHOCTH).
3.Tema. ®opmyiia miIoLaad TPEyrojibHUKA 5y UCHI.RU
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[Ipeodpa3oBanue nogoousi. MeTrpuueckne COOTHOLIEHUSI
B OKPY:KHOCTH

(10 )

UCHI.RU

1.Tema. IlonsaTne o mpeoOpa3oBaHUH IIOJ0-
owst.
COOTBETCTBEHHBIC DJIEMEHThI NO00HBIX (QUTYD.

59

UCHIL.RU

2. Tema. Teopema o mpou3BEeIECHUU OTPE3KOB

xXopa, TeopemMa O IIPOU3BECACHHHW OTPE3KOB CEKYyLIHX, TE€OpEMa O
KBaapare KacaTCeJIbHOM.

S5q

UCHI.RU

BexTOpbI

(12 )

UCHIL.RU

1.Tema. OmpenesieHHe BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB,
[YMHO>KEHHUEBEKTOpa Ha YHCIIO.
DU3UIECKUN U TEOMETPUUICCKHUHMCMBICIT BEKTOPOB.

54

UCHI.RU

2.Tema. PasnokeHrWe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
IKoopauHaThsl BEKTOpA.

CkajsipHOE IIPOU3BEICHUE BEKTOPOB, €ro MPUMEHEHHE IS HaX0XKICHUS
UUIMH W yTJIOB.

Ta

UCHI.RU

I[eKapTOBBI KOOPAUHATHI HA IVIOCKOCTH

(CR))

UCHIL.RU

1.Tema. JIlekapTOBBI KOOPAMHATHI TOYCK HA MIIOCKOCTH.
YpaBHeHue npsmoii. YrioBoil k03GGUIMSHT, TAHICHC yrjla HaKJIOHA,
mapasuieJIbHbIC U IISPICHANKYJISIPHBIC IIPSIMBbIC.

54

UCHI.RU

2.Tema. VYpaBHeHUE OKpYXXHOCTH. HaxoxxneHume KOOpAMHAT TOYEK
MEepEeCCUCHUSIOKPY>KHOCTU U HPSIMOH.

MeToa KOOpAMHAT MPHU PEIICHUUTCOMETPUUYECKUX 3ajad.

4yq

UCHIL.RU
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5. [MpaBnabHbBIe MHOTOYTOJILHHKH. (8 9) UCHI.RU
JIJIMHA OKPYKHOCTH H TJIOMIAAL Kpyra. Beruncienune miomaneit
1.Tema. IIpaBuIbHBICE MHOTOYTOJbHHUKH, 249 UCHI.RU
BBIYMCIICHUC UX DJICMCHTOB.
2. Tema. Hucio 3y UCHI.RU
MU JUIMHA OKPY’XKHOCTH. JlmnHa nyru OoKpy>kHOCTH. PaamannHas mepa
lyriia.
3.Tema. [Tnomaae Kpyra v €ro 3JIEMEHTOB 3yq UCHI.RU
(cekTOopa U cerMeHTa). Brruucienue
mIToagei puryp, BKIFOYAFOIINX
PIEMEHTBI KpyTa
6. |lpmxenns miockocTH (6 w) UCHI.RU
1.Tema. [ToHsiTHE O IBUKEHUU MIIOCKOCTH. 14 UCHI.RU
2.Tema. [lapannenbHblil IEPEHOC, TOBOPOT UCUMMETPUSI. 34 UCHI.RU
3.Tema. Ocy ¥ IEHTPHI CUMMETPHH. 24 UCHI.RU
7. [MosTopenue, 0GobUIeHIe, CHCTEMATH3ALMSI 3HAHMI’ (7 ) UCHI.RU

2 31ech MpeNCTABIEHBI DIIEMEHTHI CONEPIKAHUsS Kypca, U3TydaBInuecs B 5—8 kiaccax m TpeOyrolue MOBTOPEHUs, 0000IIeHUs
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n cucreMarmu3sanuu. O6pamaTbc;{ K OTOMY MaTe€purajlly MOXKHO B BHUJAC aAKIC€HTA Ha 3aBEpIIAarOMIE€M 3J3Tall€ HU3YUYCHHUS KypcCa 9
KJ1acca UJIN pacrpeacyisATh 110 COOTBETCTBYIOUIUM TEMATUYICCKHUM paszjaeiiaM, U3ydaeMbIM B TC€UCHUC yqeGH0ro roaa.
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PABOYAA MPOI'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTb M CTATUCTHUKA».7-9
KJIACCBI

HEJHU U3YYEHHUS YYEBHOI'O KYPCA

B coBpemeHHOM MU(MPOBOM MHPE BEPOSITHOCTH U CTAaTUCTHKA
npuodperaroT BCE OONBIIYIO 3HAYMMOCTb, KaK C TOYKH 3pPEHHUS
MPAaKTUYECKUX TIPUIIOKEHUM, TaKk W HMX pOJIM B 0Opa3oBaHUHU,
HEOOXOJMMOM KaXKJIOMy 4YeJIoBeKy. Bospacraer unciio npodeccuii,
IIPY OBJIAJICHUUKOTOPBIMHU TpeOyeTcst Xopomiasi 6a30Basi ITIOATOTOBKA
B 00JIACTH BEPOSITHOCTH M CTAaTUCTHUKH, Takas IOATrOTOBKa BajKHA
JUTSt MPOIOJKCHUS oOpa3oBaHUs u JUTST YCICIIHON
npodecCHOHaIbHOWKapbephl.

Kaxkapiii 4eaoBeK NHOCTOSIHHO INPUHHMAET PEIICHHs] Ha OCHOBE
HMCIOIIUXCS y HEro MOaHHBIX. A UIsi OOOCHOBAHHOIO IPHUHSTHSA
pelieHuss B YCIOBHSIX HEJOCTaTKa WM H30bITKa HH(popManuu
HEeoOXOoJAMMO B TOM  4YHCJIE  XOpomo  chopMHUpOBaHHOE
BCPOATHOCTHOC U CTATUCTUYCCKOC MBIIIJICHUC.

HNMeHHO 1109TOMY OCTPO BCTajIa HEOOXOAUMOCTh C(hOPMHUPOBATH Y
oOyuaromuxcst (yHKIMOHAJIBHYIO TI'PaMOTHOCTb, BK/IIOYAIONIYIO B
cebst B  KadecTBE HEOTHEMJIEMOH  COCTaBIISIIOIIEH  yMEHUE
BOCIPHUHUMATh MW KPUTHYECKH aHAJIW3WPOBATh HWH(OpMaIHIo,
MPEJICTABIICHHYIO B Pa3jIMYHBIX (hopMax, IIOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pealbHBIX IIPOLIECCOB U  3aBHCHUMOCTEH,
MIPOU3BOIUTH NPOCTEHIIINE BEPOSITHOCTHBIE PAacu&Thl. 3HAKOMCTBO C
OCHOBHBIMM HPUHIMIIAMH cOOpa, aHaIM3a U MPEACTABIICHUS JTAHHBIX
U3 Pa3sIUYHBIX cep XKU3HU OOIMIecCTBa W rocydapcTBa IPUOOIIaeT
oOydJaromuxcsi K OOIISCTBEHHBIM HWHTEpecaM. VI3ydeHne OCHOB
KOMOMHATOPUKHA pa3BHUBaeT HaBBIKM OpraHu3amuu nepedopa u
rnoacyéra 4ucia BapuaHTOB, B TOM YHCIE, B IIPUKIAAHBIX 3aadax.
3HAKOMCTBO C OCHOBaMH TeOpHUHU IpadoB CO37aET MaTeMaTUIeCKUH
dyHgameHT It QOPMHUPOBAHHUSI KOMIIETSHOHUNW B  00JacTH
nHpopMaTukun U LHUEGPOBBIX TexHojorui. Ilommmo »sToro, mpu
U3y4YEeHUH CTaTHUCTUKHU u BEPOSITHOCTH oborararorcs
IPEACTABJICHUsI Y4YallUXCsi O COBPEMEHHOW KapTHHE MHUpa U
MeToJax ero ucciieqoBaHus, (OPMHUPYETCsi NMOHUMAaHHE pPOJIH
CTAaTUCTHUKHN KaK HCTOYHHKA COIIHAJIBHO 3HAYUMOM I/IH(bOpMa]_II/II/I %1
3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUSI.

B coorBercTBUM € HAHHBIMU LEISIMH B CTPYKTYpPE IIPOrpamMMbl
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y4eOHOTO Kypca «BeposiTHOCTh M CTaTHCTHUKA» OCHOBHOW IIIKOJIBI
BBIJICJICHBI CIICIYIOIIUE COJIEPKATESIIbHO-METOANYECKUE JIMHUU:
«IIpencraBieHue  JaHHBIX W ONHWCATE]bHAsi  CTATUCTHKA»;
«BeposiTHOCTEY; «DJIeMEHTBl KOMOWHATOPpUKH»; «BBemenue B
Teoputo rpadoBy.

Conepxanue nuuun «lIpencraBiiecHHE NaHHBIX W ONMCATEIILHAS
CTaTUCTHUKA» CIY>KHUT OCHOBO J1s1 (GOPMHUPOBAHUS HABBIKOB PAOOTHI
¢ wHdoOpMmalmeii: OT UYTCHUS W WHTEPIpPETalud HHOOpPMAIHH,
IpPEACTAaBJIICHHOM B TaOJIMIaX, HA AUarpaMMax u rpadukax 1o coopa,
OPEACTAaBJICHUS W  aHajdW3a  JAaHHBIX C  HUCIIOJb30BaHUECM
CTAaTUCTUYECKUX XapPaKTEPUCTHK CPEHUX U paccenBaHus. Paborasi ¢
JIAHHBIMHU, OOYYarOI[HUECs ydaTcsi CUHTHIBATH U HHTEPIPETUPOBATH
JIaHHBIC, BBIJIBUTATh, apI'YMEHTHPOBATh U KPUTHKOBATH IIPOCTEHIIINE
TUIIOTE3bl,  Pa3MbBIIUISITH  HaJa  (HAKTOpaMH,  BBI3bIBAIOIIUMHA
U3MEHYUBOCTh, W OLIEHUBATh HMX BIIMSHHUE HA pacCMaTpUBacMbIe
BEJIMYHUHBI U TIPOIIECCHI.

VHTYUTUBHOEC MOPEACTABIICHUE O CIIy4ailHOWM HW3MCHYHUBOCTH,
UCCIICHOBAaHUEC 3aKOHOMCPHOCTEH UM  TCHACHIMWN  CTaHOBUTCS
MOTHBUPYIOIICH OCHOBOW JUISI H3YYCHHUS TCOPHUH BEPOSITHOCTCH.
Bonbpiroe 3HadeHue 37eCh HMCIOT IIPAKTHYCCKUE 3aJaHus, B
YaCTHOCTH OMBITHIC KJIIACCUYCCKUMH BEPOSITHOCTHBIMHU MOJCIISIMH.

I[ToHsiTHE BEPOSTHOCTH BBOJIUTCS KaK Mepa IIPaBIOIOd0O0Us
citygaiHoro coObitus. Ilpu  wu3ydeHuHn Kypca oOOydaroiuecs
3HAKOMSITCSI C MPOCTEUIIIMMH METOJAaMU BBIYUCIICHUSI BEPOSITHOCTEH
B CITy4alHbIX AKCIIEPUMEHTAX C pPaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH HCXO/IaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIFOIIMMHU CTaBUThH peliarh 0osiee CIOXKHbIe 3a/1a4u. B kypc
BXOJISIT Ha4dalbHBIC IPEACTABICHUS O CIyYalHBIX BEJIMYMHAX M WX
YHUCIIOBBIX XapaKTePUCTHKAX.

Takke B paMKax O3TOro Kypca OCYIIECTBISIETCSI 3HAKOMCTBO
0o0ydJarommxcsi ¢ MHOXXECTBAMU W OCHOBHBIMHU ONCpPAIUSIMH Ha
MHOXXECTBAaMH, pPacCMaTPUBAIOTCS NPUMEPHl NPUMCHCHHS IS
peuieHus  3amad, a  TaK)Ke  HCIIOJIB30BaHHUS B APYTrHUX
MaTeMaTHYECKUX KypcaxH y4eOHBIX IMpeaMeTax.
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MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

B 7—9 kmaccax m3ydaercsi Kypc «BepoSTHOCTH M CTaTHCTHKA»,
paznensl:  «lIpeacraBieHme JAHHBIX U

B KOTOpPBIA BXOIST
«BepositTHOCTBY; «DJIeMEHTBI

onucareibHast CTAaTUCTHKA»;
KOMOWHaTOpUKN»; «BBeaeHne B Teopuro rpadoBy.
Ha n3ydenue ganHoOro Kypca OTBOAMT 1 y4eOHBIH Hac B HEHCIIO

B TEUCHHE KaXKIOro roja odydenwus, Bcero 102 yueOHbIX uaca.
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COJEPKAHHUE YYEBHOI'O KYPCA (I1IO 'TOAAM OBYYEHMUS)

7 KJacc

IIpencraBinenne naHHBIX B BHJIE TAOJIMI, AUarpamm, rpaduKoOB.
3anoysiHeHue  TabnWL, YTEHHE ¢ [OCTPOCHHE  JauarpamMm
(cTonOMKOBBIX (CTONOYATHIX) W KPYroBbIX). YUreHune rpadukoB
peasbHBIX MpoleccoB. M3BieueHue uHOpPMAUMU M3 AUarpamMMm U
TaOJINIL, MCITOJIb30BAaHUE U MHTEPIpPETAlNsl JaHHBIX.

OrnmcarenbHasl CTAaTUCTHKA: cpelHee apu(pMEeTHYecKoe, MeJHaHa,
pa3Max, HauOoJIbIIee ¥ HAaUMEHBIIIEe 3HAUEHUsI Ha0opa UHCIOBBIX
naHHbIX. [IpumMepsl ciaydailHOM U3MEHYHUBOCTH.

Crny4daliHbIH SKCOEpUMEHT (OIBIT) H CiIydaliHOe COOBITHE.
BepositHocTh M uacToTa. POJIb MajOBEpOSITHBIX W IMPaKTHYESCKHU
JNOCTOBEPHBIX CcOOBITUH B mOpuposiec U B obOiiectBe. MoHeTra u
UTpaJibHas KOCTHB TEOPHUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crernenp BepmuHbBL. Ywucio pédep u
cyMMmapHasi CTereHb BepinuH. IlpejcraBieHne o cBsI3HOCTH rpada.
Ienn u uwmkael. I[Tytm B rpadax. OOxox rpada (disIepoB IIyTh).
ITpencraBinenue o0 opueHTupoBaHHOM rpade. Pemenue 3amaudc
HOMOIIBIO TpadoB.

8 knacce

IIpencraBnenue maHHBIX B BUjAE TaOJMI, auarpamMMm, rpadukosB.
MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJMHOXecTBO. Ornepanuu Hal
MHOX>ECTBaMH: OOBEINHEHHE, IepeceueHne, nornoiaHeHue. CroiicTsa
onepanuii HaJl MHOXXECTBaAaMH: NEPEMECTHTEIBHOE, COYETATEIbHOE,
pacnpenenuTenbHOe, BKIOUeHMsA. lcnonp3oBaHMe TIpaduIecKoro
MPEICTABIICHUSI MHOYKECTB [UIsI OIMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, IIPU PEILICHUHN 3a7a4.

Nsmepenue pacceuBaHusi JaHHBIX. Jlucrnepcusi U craHoapTHOE
OTKJIOHEHHE YHCJIOBBIX HAaOOpOB. /luarpamma paccenBaHUsI.

DneMeHTapHble  COOBITHS  ciy4aiiHoro onbita. CiyvaiiHbie
coObITHsi. BepositHoctn coObiTHi. ONBITEI C PaBHOBO3MO>XHBIMH
3JIEMEHTApHBIMU coObITHsIMH. CirydalHbIH BbIOOP. CBSI3b MEXIY
MaJIOBEPOSITHBIMU M IIPAKTHYECKH JOCTOBEPHBIMHU COOBITHSIMH B
pUpoJie, OOLIECTBE U HAyKe.

Hepeso. CaoticTBa JICPEBHEB: €ITMHCTBEHHOCTh My TH,
CYIIIECTBOBAaHHUE BUCSYEH BEPIINHBI, CBSA3b MEXY YHCIOM BEPIINH
u guciaom pé&bep. IlpaBmimo ymHOXeHHsA. Pemenme 3amad ¢
nomoiipio rpadoB. IIporuBomosiokHbIE CcOObITHS. Jlmarpamma
Oinepa. OObenMHEHUE W TIepecedeHre coOnITHN. HecoBmecTHBIC
COOBITHSI. dopMmyJia  CIIOKEHUS BEPOSITHOCTEH. YcnoBHas
BeposaTHOCTh. IIpaBmio ywmHOXkeHUsA. Hes3aBucumeie CcOOBITHS.
IIpencraBienue sKcIiepuMEHTa B BUjJE AepeBa. Pemenme 3amau Ha
HaxO0’JICHUE BEPOSAATHOCTEW C IIOMOULIBIO J€peBa CIy4YalHOro
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SKCIIEPUMEHTA, THuarpaMmm Jijepa.

9 kJuace

IIpencraBinenne naHHBIX B BHJIE TAOJIMUI, Auarpamm, rpadmukKosB,
WHTEpIIpETalus JaHHbIX. UTeHHe W IOCTpOeHHEe TadIuIl, Auarpamm,
rparKoOB MO pealbHbIM JaHHBIM.

IlepecranoBku u ¢dakropuan. CodeTraHuss W YNUCIO COYECTAHUIA.
Tpeyronsauk Ilackans. PemeHue 3amad ¢ HMCHOJIB30BAaHHUEM
KOMOWHATOPHUKH.

I'eomeTpuueckass BeposiTHOCTH. CirydaiiHBIN BBIOOpP TOYKH U3
(urypsl Ha MIIOCKOCTH, U3 OTPE3Ka U U3 AyT'H OKPY>XHOCTH.

HcnbiTanue. Ycnex u Heygada. Cepusi HUCTBITAHUNW 1O TIEPBOTO
ycnexa. Cepus ucnblTaHui bepuynnn. BeposTtHocTn coOBITHH B
cepuM ucnbelTaHuii bepHysuin.

CnyualiHasgs  BeJIMYMHA U paclpenesieHHe  BEpPOSTHOCTEM.
Maremarudeckoe OXXUJIaHUE u JTUCIIEPCHSI. ITpumeps!
MaTEeMaTUYEeCKOTO  OXXHUJAHUSA KaK TEOPETUUYECKOTO  CPEIHEro
3HAYCHUSI BEJIWYHUHBI. MaTeMaThdeckoe OXXHUJaHHe U JUCHepCHUs
Clly4yaliHOU BEJIMYUHBI
«4YHCIO YCHEXOB B CepuUM UcHbITaHUuil bepHymmm».

ITonsitme o 3akoHe OGosnbmux uucesn. M3mepeHue BeposiTHOCTEHC
MOMOIIIBIO YacTOT. POk M 3HadeHWe 3akoHa OOJBIINX 4YHCEN B
pHUPOJIE U OOIIECTBE.

INIAHUPYEMBIE TNPEAMETHBIE PE3YJbTATBI OCBOEHUS
PABOYEHN MPOT'PAMMBI KYPCA (ITO 'OJAM OBYUYEHMS)

IIpenmeTrHble pe3ynbpTaTbl OCBOEHUsI Kypca «BeposrHOCTs U
CTaTUCTHKa» B 7—9 Kjiaccax XapakTepU3YIOTCS CIEAYIOLIUMH
YMEHUSIMHU.

7 KJacce

— Yurate wH(OpPMAIUIO, NOPEACTABIICHHYIO B TaOnuIlax, Ha
JauarpaMMax; NOpPEACTaBIJISITh JaHHBIE B BHJIC TaOJHI, CTPOUTH
JuarpaMMel (CTOJIOMKOBBIC (CTOJIOYATHIC) U KPYTOBBIC) IO MacCUBaM
3HAYCHUNA.

—_— OrmnuckIBaTh nu HUHTCPIIPETUPOBATH pceajlbHbIC YUCIIOBBIC
JaHHBbIC, MPCACTAaBJICHHBIC B Ta6J'II/II_IaX, Ha quarpammax, Fpa(l)I/IKaX.

— Hcnonp30Bate AJ1s1 OMUCAHUS JAaHHBIX CTATUCTUUYECKUE
XapaKTEePUCTUKU: cpeaHee apudMeTUdecKoe, MeIuaHa,
HanOoJIbIIIee N HaUMEHbIIIee 3HAYCHUsI, pa3Max.

— Hmers npencrapiieHUEe O CIIy4alHOU U3MEHYHUBOCTU Ha
npuMepax IeH, GU3NIECKUX BEJINYHNH, aHTPOITOMETPUIECKUX
JIAaHHBIX; UMETh MPEJCTABICHUE O CTATUCTUYECKON YyCTONYHUBOCTH.
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8 ki1acce

—_— HM3Biekarn 158 HpeO6pa?,OBLIBaTI) I/IH(i)OpMaI_II/I}O,
IpeaACTaBJICHHYIO B BHUOC Ta6J'II/III, ArarpamMmm, l"pa(bI/IKOB;
IpeaACTaBJIATh JaHHBIC B BUJC Ta6J'II/II_I, Aruarpamm, Fpa(I)I/IKOB.

— OrmnuckIBaTh JaHHBIC C IIOMOIIBIO CTaTUCTHYCCKUX
IIOKa3aTelICi: CpeaHux 3HAYCHUU U MEp pacccuBaHUs (pa3MaX,
AUCTICPCUS U CTAaHAAPTHOC OTKJ'IOHCHI/IC).

— HaXOI[I/ITI) YaCTOThI YHCIOBBIX 3HAYCHUI U YaCTOTHI CO6I)ITI/II71,
B TOM YHUCJIC IO pE3yJibTaTaM I/I3MepeHHﬁ " HaGJ’IIOI[eHHﬁ.

— HaXOI[I/ITI) BCPOSATHOCTU C.]'Iy‘-IaﬁHLIX COOBITHI B omnbITax, 3Has
BCPOSATHOCTHU DJICMCHTAPHbIX CO6I;ITPII>1, B TOM 4YHCIIC B OIIblTax C
PaBHOBO3MOXHBIMHU 2JICMCHTAPHBIMH COOBITHSIMH.

— Hcnonn3oBarh I"pa(i)I/I‘IeCKI/Ie MoOCau: ACPEeBO cnyqaﬁHoro
OKCIICPUMCHTA, JUuarpaMMbIl Bfmepa, qucJioBas mmpsmas.

—_— OHepI/IpOBaTL ITIOHATUSAMMN MHO>XCCTBO, IIOAMHOMXCCTBO,
BBITIOJIHATH orepanuun HaxqQ MHOXCCTBaMMH 06’beILI/IHeHI/Ie,
InepeceucHuec, MAOMNOJIHCHUC, IMICPCHUCIISIThL DJJICMCHTBI MHOMXKCECTB]
IIPUMCHATH CBOMCTBAa MHOYKECTB.

— Hcnonp3oBarh rpaduyueckoe NpeAcTaBICHUE MHOXECTB U
CBsi3ell MEXJIy HUMH JUIsI ONHCAHUS MNPOLECCOB U SIBJICHUM, B TOM
qucIiie TIPU pEHIeHWH 33a7lad W3 JPYTHuX YYEeOHBIX IPEIMETOB H
KYpPCOB.

9 kJaacce

—  U3Bnekatb u peoopa3oBhIBATH uHpOpMaLHIO,
NPEACTABIICHHYIO B pa3IMYHBIX HCTOYHHUKAX B BHAC Ta0iuIl,
nuarpamMM, TrpadUKOB; MPEACTABISITH JaHHBIE B BHUJE TaOJIMII,
auarpaMM, rpa@uKoB.

— Pemats 3aladu OpraHHU30BaAHHBIM Hepe60p0M BapuaHTOB, a
TaKXXE€ C UCIIOJIBb30BaHHUECM KOM6I/IHaTOpHI>IX npaBUI U METOOOB.

— Hcnonp3oBaTh onmcarejbHbIC XapaKTCPpUCTUKU HJIsI MAaCCUBOB
YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPCAHHUC 3HAYCHUSI U MCPbI
pacccuBaHus.

— HaxomuThs 4YacTOTHI 3HAYEHWH W YaCTOTHI COOBITHS, B TOM
YHUCIIE TIOJIb3YSICh pe3yibTaraMu MPOBEASHHBIX HU3MEPEHUN U
HaOIFOIEHUIA.

—  HaxoauTte BEpOSITHOCTH CIIydalWHBIX COOBITHH B HM3YyYCHHBIX
ompITaX, B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMH, B CEPHUSX HCHBITAHUW 1O IIEPBOTO
ycrexa, B cepusix ucnbsitanuii bepnysm.

— HMmerp 1npeacraBjieHHE O CIIydallHOM BEJIWYMHE M O
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pacrpeneieHun BEpOsSTHOCTEH.

— NmMerh mpescTaBiieHHEe O 3aKoHe OOJBIINX YHCET Kak o
MPOSIBJICHUU 3aKOHOMEPHOCTH B CIIyYalHON U3MEHYMBOCTU U O POJIA
3aKOHa OOJIBIINX YHUCEN B MPUPOJIC U OOIIESCTBE.
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TEMATHYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO 'OAAM OBYYEHMUS)

7 xinacc (He meHee 34 4)
HaszBanme pa3gena (TeMsl) Kypca Kon-so | Mcnonb3oBaHuE 3JEKTPOHHBIX
Nerr/mt 4acoB (tmdpoBEIX) pecypcoB
1. [(pencraBienuexaHHbIX (7 v) O6pa3oBaTesbHbIil HOpTa Ha Oa3e
MHTEPAKTHBHOM IIAT(OPMBI IS
obyuenus nereii (UCHI.RU)
1.Tema. IlpencraBienue MAaHHBIX B Tabnumax. IlpakTudyeckue 34 UCHI.RU
BEIYMCJICHHS O TaOJIMYHBIM JaHHBIM.
2.Tema. 'padpuueckoe MpegcTaBiIeHUe JaHHBIX B BUJIE KPYTOBBIX, 4y UCHI.RU
CTOJIOMKOBBIX (CTOJIOYATHIX) IUATPAMM.
2. |OnucaresbHasi CTATHCTHKA (8 u) UCHI.RU
1.Tema. Yucnoseie HaGopsl. Cpennee apudMeTndecKoe. 3u UCHIL.RU
2.Tema. Menuana uucioBoro HaGopa. HauGosbliee W HaUMEHBIIEE 54 UCHIL.RU
BHAYCHMS YMCJIOBOTrO Habopa. Pazmax
3. [Cayuaiinas u3MeHunBOCTH (6 =) UCHIL.RU
1.Tema. CnyuyaiiHasi ©3MEHYUBOCTb. 29 UCHI.RU
4q UCHI.RU

2.Tema. YactoTa 3HadYeHUM B MaccuBe MAaHHBIX. ['pynnupoBka.
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['mcTorpaMmBbl.

4. [Beenenne B Teopuiorpaon (4 9) UCHI.RU
1.Tema. I'pad, BepmunHa, pebpo. IlpeacrasieHue 3amadyd C MOMOIIBIO 249 UCHI.RU
rpada. CremneHp (BaJICHTHOCTH) BepHIMHEBEL. rpada. OO6xox rpada
(sitnepoBryTh). [IpencraBieHrne 00 OpUCHTUPOBAHHBIX Tpadax
2.Tema. YUncio pébep m cymMMapHasi CTeNeHb BepIIMH. llenmb m ITUKIL 24 UCHILRU
I[TyTe B rpade. IlpencraBicHue 0 CBA3HOCTH

5. BepoSITHOCTH M YaCTOTA CAY4YaiHOTO COOBITHS (4 9) UCHI.RU
1.Tema. Ciy4yaliHBIii OOBIT W Cly4dailHOe coOwIiTHe. BeposTHOCTE u 24 UCHI.RU
HacToTa COOBITHS.
2.Tema. MoHeTa U UrpajbHas KOCTb B TEOPUHU BEPOSITHOCTEH. 24 UCHI.RU

6. |O6o6menne, KonTpon (5 UCHI.RU

8 kiacc (He meHee 34 1)
HaszBanue pa3nena (Temsl) Kypca Kom-Bo | Mcnonb30BaHuE 3IEKTPOHHBIX
Neni/mt 4acoB (dpoBEIX) pecypcoB
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IloBTOpeHne kypca7 kjaacca

(4w

O6pa3oBaTenbHBII HOpTal Ha 6a3e
MHTEPAKTUBHOM TIIATQOPMBI IS

obyuenus nereit  (UCHI.RU)

24 HI.R
1.Tema. IlpencraBnenne  gaHHBIX. OmnucaTenbHas  CTAaTHUCTHKA. uc U
CrydaiiHas n”3MeHIuBOCTh. Cpe/IHuEe YMCIIOBOTrOHAbopa.
2.Tema. Ciyuaiinble coObITusi. BepostHocT n yactoThl. Kitaccuueckue 29 UCHLRU
MOJIEIIMTEOPHH BEPOSITHOCTEH: MOHETa HUTPabHasi KOCTh
OnucatenbHasi cTaTHCTHKA. PaccenBanne JaHHBIX (4 ) UCHI.RU
1.Tema. OTkioHeHUs. Jlucniepcusi YMCIOBOr0 Habopa. 24 UCHI.RU
2.Tema. CtanmapTHOEe OTKIJIIOHEHHE YHCIOBOTO Habopa. JmarpamMMmsl 24 UCHI.RU
paccenBaHus
MuoskecTBa (49 UCHI.RU
1.Tema. MHOXeCTBO, MOAMHOXXeCcTBO. Oriepanui HaJ MHOXXECTBAMH: 24 UCHI.RU
00BbeMHEHUE, IIepeceUeHue, JOMIOJIHEHUE.

24 UCHI.RU

2. Tema. CBoiicTBa omeparuii HaJl MHOXECTBAMHU: IIEPEMECTHUTEIILHOE,
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COUCTATCIBbHOC, PaClIpCaACINTCIbHOC,BKJIFOYCHHU.

BeposiTHOCTB CJIy4aiiHOTO0 COOBITHS (6 W) UCHI.RU
1.Tema. DnemeHTapHbie coObITHs. CitydaliHbIE COOBITHS. 29 UCHI.RU
2.Tema. BraronpusTCTBYIONIME DJIEMEHTApHBIE COOBITHSA. BeposTHOCTH 24 UCHI.RU
COOBITHH.

3.Tema. CityuaiiHblii BbIOOD. 24 UCHI.RU
Beeaenue B Teopuorpagos (4w UCHI.RU
1.Tema. JlepeBo. CBoiicTBa JepeBa: €JIMHCTBEHHOCTb  IIyTH, 24 UCHI.RU
CYIIECTBOBAHUE BUCSYCH BEPIIMHBI, CBSI3b MEXKIY YHCJIOM BEPIIMH U

aucjaom pédep

2. Tema. [IpaBuiio yMHOXKEHUS 29 UCHI.RU
CayuaiiHbiecoObITHS (8w UCHI.RU
1.Tema. IIpoTuBonoy0kKHOE coOBITHE. Junarpamma Ditnepa. 24 UCHI.RU
OObeAUHCHUE U IIEPECCUYCHUE COOBITHM.

2.Tema. HecoBmecTHbie coObITHs. DopMyiia CIOXKEHHUSI BEPOSTHOCTEH. 34 UCHI.RU
IIpaBUI0 YyMHOKEHHUSI BEPOSTHOCTEN.

3.Tema. YcrnoBHas BeposiTHOCTh. HeszaBucumeie cooObiTus. [IpencraBienue 34 UCHI.RU
CllydaifHOTO PKCIIEpUMEHTa B BHJIE JepeBa

OGo61IeHe, KOHTPOIbL (49 UCHI.RU
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9

kiacc (He MeHee 34 1)

HaszBanue pa3gena (Temsl) Kypca Kon-Bo | Mcmonp3oBanue 3MEKTPOHHBIX
Neni/mt 4acoB (undpoBbIX) pecypcoB
1. Imosr operue Kypea8 Kinacca (4 v) OO6pazoBaTenbHBIIT HOpTal Ha 6a3e
HUHTEPAKTHBHOMN 11aT(GOPMBI LIS
obyuenus nereii  (UCHI.RU)
1.Tema. IlpencraBnenue qanueix. OnucarenbHas CTaTUCTHKA. 24 UCHI.RU
2.Tema. Omtepariuu Hag coOBITHAMHU. He3aBUCUMOCTh COOBITHIA 29 UCHI.RU
2. Paementsr KOMOHWHATOPUKH (4 ) UCHLRU
1.Tema. KomOuHaTOpHOE NpaBHUJIO YMHOXEHUs. IllepecTaHOBKH. 24 UCHIRU
dakTopuan.
29 UCHI.RU

2.Tema. Coueranus u yucio couetanuil. Tpeyronsuuk Ilackais.
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IeoMeTpHYeCKASI BEPOSITHOCTH (4 9) UCHI.RU
1.Tema. 'eomeTpuueckas BEpOSITHOCTb. 249 UCHI.RU
2.Tema. CirydqailHBIF BBIOOp TOYKM M3 (GUIYpbl Ha IJIOCKOCTH, U3 24 UCHIRU
OTpe3Ka, U3 AyTHOKPYKHOCTH

UcnbiTanus bepuyaiun (6 u) UCHI.RU
1.Tema. McopiTanue. Ycnex v Heyaada. [IpakTuyeckasi pabora 24 UCHIL.RU
2.Tema. Cepust ucnbITaHuil 10 nepsoro ycrnexa.Mcnsrranusi BepHysum. 24 UCHI.RU
3.Tema. BeposiTHOCTH COGBITUI B cepuu UCTbITaHUN BepHyu. 24 UCHI.RU
Cay4aiinasi BeJIN4MHA (6 ) UCHI.RU
1.Tema. CrryuaiiHast BETUYHWHA U PACIpPEEICHUE BEPOSITHOCTEH. 24 UCHIL.RU
2.Tema. Maremaruyeckoe OXKHJAaHHE U JHUCIEpCUs ClydyailiHOM 24 UCHIRU
BETUYUHBL.

3.Tema. [TonsiTHe 0 3aKOHe OoNbIIMX uKced. M3MepeHUe BEpOsSTHOCTEH 24 UCHIRU
c noMo1pko yacToT. [IpuMeHenne 3aKOHA00IbIINX YUCEII

OGo61IeHe, KOHTPOIb (10 ) UCHI.RU

C=RU, O=I'bOY COLlI N2 8
r.0.0Oktsa6bpbck, CN=LlanbHoBa E.B.,
E=school8 okt@samara.edu.ru
00fa8288509b73125d
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