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PabGouass mporpamma mno yuyeOHOMYy mnpeametry «MaremaTuka» (0a30BbIit
ypoBeHb) (mpeameTHas o6Onacth «Martematuka u uHMOpPMaTUKa») (Ianee
COOTBETCTBEHHO — IMporpaMMa IO MaTeMaTUKe, MaTeMaThKa) BKIIOYAeT
MOSICHUTENIbHYIO 3aMHUCKY, COJepKaHue OOy4eHMSs, IUIAaHUPYEMbIE pe3YybTaThl
OCBOCHUS TMPOTPAMMBbI IO MaTeMaTUKe, TEMAaTUYECKOE MIAaHUPOBAHUE.

MHNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 MaTeMaTUKe Jis oOy4aromuxcs 5-9 KJIaCCOB
paszpabdoranana ocHoBe ®I'OC OOO. B nporpamMmme 1mo MaTeMaTUKE YUYTCHBI UICH U
noyioxkenuss KoHleniuu pa3BUTUS MaTeMaThueckoro obOpaszoBaHus B Poccuiickoit
denepaunu.

. IIporpamma mo MareMaTvke Ha ypOBHE OCHOBHOI'O 00ILEro 0Opa3oBaHUs

pa3paboTaHa Ha OCHOBE:

. @epnepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «OO0 o6pa3oBaHuu B

Poccuiickont @enepaunmn»;

®enepanbHblii 3akoH «O06 obpazoBanuu B Poccuiickoii denepauun» OT
29.12.2012 N 273-®3

Oenepanbblii 3akoH OT 19.12.2023 Ne 618-®3 «O BHECEHUU M3MEHEHUU B
®denepanbHbIii 3akoH «O0 00pa3zoBanun B Poccuiickoit deneparum»

IIpukaz MunucrepctBa mnpocsenieHus Poccuiickonn  ®Pepepaunu  OT
31.05.2021 Ne 286 «OO6 ytBepxaeHun (eaepallbHOTO TOCyIapCTBEHHOTO
00pa3oBaTeIbLHOTO cTaHjapTa Ha4yaJIbHOTO o01ero 00pa30BaHUsI»
(3apeructpuponan 05.07.2021 Ne 64100)

[Tpuka3z MunuctepcTtBa npocBelieHus: Poccuiickoit @enepaunu Ne 569 ot
18.07.2022 «O BHeceHHMM W3MEHEHUNW B (QeaepallbHbIi TOCYJIapCTBEHHBIN
00pa3oBaTeIbHBIM CTaHIapT Ha4YaJbHOTO o01mero o0pa3oBaHUs»
(3apeructpuponan 17.08.2022 Ne 69676)

[Ipukaz MunucrepctBa tmpocBenieHus Pocculickon  @enepanuu  OT
31.05.2021 Ne 287 «OO6 ytBepxkaeHuu ¢GeaepajbHOrO TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHgapTa OCHOBHOTO o01ero o0pa3oBaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

IIpukaz MununcrepctBa npocsemieHus Poccuiickoit ®@enepannu Ne 568 ot
18.07.2022 «O BHeceHMM W3MEHEHUU B (eaepalbHBId TOCYIapCTBEHHBIN
oOpa3oBaTeIbHBIN CTAHIAPT OCHOBHOTO 0011ero 00pa3zoBaHuss» (3aperucTpupoBaH
17.08.2022 Ne 69675)

[Tpuka3 Munobpuayku Poccun ot 17 masg 2012 1. Ne 413 «O6 yTBepkaeHUH
benepaabHOTO TOCYIAPCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa CPEAHETO OOIIETO
oOpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480)

[Ipuka3 MunucrepctBa mnpocBemienuss Poccuiickont  ®epepaunn  OT
12.08.2022 Ne 732 «O BHeceHWW W3MEHEHUU B (pepepaibHBIA TOCYAAPCTBEHHBIN
oOpa3oBaTeIbHBIA CTaHIAPT CpPEIHEro oO0Iero o0pa3oBaHMs, YTBEP)KICHHBIN
npukazoM MuHuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit @enepanuu ot 17
Mast 2012 r. Ne 413y (3apeructpuposan 12.09.2022 No 70034)



[Ipuka3z MunucrepcTa npocsemenns Poccurickoit @enepanuu ot 18.05.2023
Ne 370 «O06 yrBepxkaenun deaepaibHOil 00pa3oBaTeIbHON NpOrpaMMbl OCHOBHOTO
oOmrero oOpaszoBanus» (3apeructpuponan 12.07.2023 Ne 74228)

[Ipuka3 MunucrepctBa mnpocseuieHuss P® ot 02.08.2022 Ne 653 «O6
yTBEPKJIEHUU (heepaIbHOTO MEepPEeUHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIICHHBIX K HCIOJIb30BAaHUIO MPU PEATU3ALMH UMEIOLUX TOCYAapCTBEHHYIO
AKKpEIUTALUIO oOpazoBarenpHbix  nporpamm  HOO, 000, COO»
(3apeructpupoan 29.08.2022 Ne 69822)

IIpukaz MunucrepcrBa mnpocsewmenuss Poccuiickon  @enepanuu  OT

19.03.2024 Ne 171 «O BHECEHHM U3MEHEHUN B HEKOTOPHIE NMPUKa3bl MUHUCTEPCTBA
IIPOCBELIECHUSA Poccuiickon denepannu, KaCaroIHecs dbenepanbHbIX
oOpa3oBaTelIbHBIX MPOTPaMM HAYaJbHOTO O0IIero o00pa3oBaHMs, OCHOBHOIO
obmiero oOpa3oBaHUsT M CpeIHEro ooOimero oobpa3zoBanus» (3aperucTpupoBaH
11.04.2024 Ne 77830).
IIpukaz MunucrtepctBa mnpocsemieHuss Poccuiickoit @epeparuun Ne 1028 ot
27.12.2023 «O BHeceHMM H3MEHEHUN B HEKOTOpbIE NpUKa3bl MUHHCTEPCTBA
oOpa3zoBanus W Hayku Poccuiickoit @exepannn 1 MuHUCTEpPCTBA MPOCBELICHUS
Poccuiickoit ~ ®epepanuu, Kacaromuecs — GeaepalbHbIX — TOCYJAapPCTBEHHBIX
oOpa3oBaTelbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro 0Opa3oBaHMs M CPEIHEro
obmero odpaszoBanusy» (3apeructpuponan 02.02.2024 Ne 77121)

IIpuka3z MunuctepctBa mnpocpenieHus Poccuiickoir @eneparuu Ne 62 ot
01.02.2024 «O BHeceHMM W3MEHEHHMM B HEKOTOpPhIC IpHKa3bl MHUHHUCTEpPCTBA
MIPOCBELICHUSA Poccuniickoiu Oenepanuu, Kacarolmiecs dbenepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM OCHOBHOTO U CpeAHEro o0mero oO0pa3oBaHUs»
(3apeructpupoan 29.02.2024 Ne 77380)

IIpukaz MunucrepcrBa npocsemienuss Poccuiickoir @enepamuun Ne 31 ot
22.01.2024 «O BHeceHMM H3MEHEHHMII B HEKOTOpbIE NpHKa3bl MuHUCTEpCTBa
obOpa3zoBanus U Hayku Poccuiickoit dexneparuu u MuHHCTEpCTBA TPOCBEIICHUS
Poccuiickoit  ®denepanmm, Kacarommecs — QeAepaNbHBIX — TOCYIapCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHAAPTOB HAYAIBLHOTO OOIIEro 0oO0pa30BaHHWS W OCHOBHOIO
obmrero oobpaszoBanus» (3apeructpuponan 22.02.2024 Ne 77330)

[Ipukaz MunucrepctBa npocsenieHus Poccuiickoit @eneparuu Ne 110 ot
19.02.2024 «O BHeceHMM HW3MEHEHHMII B HEKOTOpbIE NpHKa3bl MuHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickori @enepannu 1 MuHUCTEpPCTBA MPOCBEIICHUS
Poccuiickoit ~ ®enepammm, kacaromuecs — (GeaepalbHBIX — TOCYIApPCTBEHHBIX
00pa3oBaTeIbHBIX CTaHIapTOB OCHOBHOTO o01mero 00pazoBaHUs»
(3apeructpupoBan 22.02.2024 Ne 77331)

[Ipuka3 MunucrepctBa npocsemenuss Poccuiickonn @enepanuu Ne 119 ot
21.02.2024 «O BHeceHuu uzMeHeHud B mpuioxkeHus Ne 1 u Ne 2 k mpukazy
MunuctepctBa npocBemenus Poccuiickoit @enepamun ot 21 centsiops 2022 r. N
858 “O06 yrBepxkaeHHH (eaepalbHOrO TIepeyHss Y4YeOHHWKOB, JIONMYIICHHBIX K
WCIIOJIb30BAaHUIO TIPU peaju3allid HMEIOIINX TOCYAapCTBEHHYIO aKKpEAUTAIUIO
o0pa3oBaTeIbHBIX MPOrpaMM HayaJlbHOI'O OOLIEro, OCHOBHOI'O OOIIEro, CPEeIHEro
oOmero o0pa3oBaHUsl OpPraHU3aLMSIMH, OCYIIECTBISIOIIMMU 00pa30BaATEIbHYIO



JEeSATENbHOCTh U YCTAHOBIIEHUSI MPEJEIbHOTO CPOKA MCIOJIb30BAHUS UCKIIFOUEHHBIX
yueOHUKOBY (3apeructpupoBan 22.03.2024 Ne 77603)

[IpenmeToM MaTeMaTHKHU SIBISIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYpPbl HAIIETro
MUpa — MPOCTPAHCTBEHHbIE (OPMBI M KOJWYECTBEHHbIE OTHOIIEHUS (OT
MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEJACTBEHHOM OIbITE, A0 JOCTAaTOYHO
CIIOKHBIX, HEOOXOAUMBIX JUIsl pPa3BUTHUs HAyYHBIX U TPUKIAIHBIX UJIEH).
MaremaTuyeckue 3HaHHUS O0ECNEeurBAIOT MOHUMAHUE MPHUHIIMIIOB YCTPOMCTBA WU
UCIIOJIb30BAaHUSI  COBPEMEHHON TEXHUKH, BOCHPUSATHE U  HMHTEPIPETALUIO
COLIMAJILHOM, YKOHOMHUYECKOM, MOJUTUYECKONM MH(pOPMAILMH, 1al0T BO3MOKHOCTh
BBITIOJIHSITH Pacu€Thl M COCTABIIATh aJTOPUTMbI, HAXOJUTh U IPUMEHSThH (DOPMYJIHI,
BJIa/IETh MPAKTUYECKUMU NMPUEMAMU F€OMETPUYECKUX U3MEPEHUN U MOCTPOEHUH,
YUTaTh MH(OPMAIIUIO, MPEACTABICHHYIO B BHJIe TaONMuUL, AMAarpaMM U rpadukos,
KUTh B YCIOBUSAX HEONPENEIEHHOCTH U IMOHUMATh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITUH.

N3yuenue wmarematukud QGOpMUPYET y OOy4aroUuxcsi MaTeMaTHYeCKHi
CTWJIb MBILIUICHUS, NPOSBISIOMUNACA B ONPENEIEHHBIX YMCTBEHHBIX HAaBBIKaX.
OO0yuaroluecsocBanBaloT TakKhue NPUEMBI U METObI MBIILJICHUS, KaK
UHAYKIUS W JeAyKIusi, 00O0OIIeHME W KOHKPETH3allus, AaHalu3 MW CHHTE3,
KjIaccuuKalus W cucTeMaTu3anus, adctparupoBaHue W aHajorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOYEHUH, MpaBUJia UX KOHCTPYHUPOBAHUS PACKPBHIBAIOT
MEXaHM3M JIOTHUYECKHX TOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE  yMEHHS
dbopMynrpoBaTh, 00OCHOBBIBATH U JOKA3bIBATH CYXKIEHHUS, TEMCAMbIM Pa3BUBAIOT
Joruyeckoe MblnieHue. M3yueHue mareMatuku oOecrieyuBaeT popMupoBaHUE
ANTOPUTMUYECKON KOMIIOHEHTBI MBIIIJIEHUS M BOCIIUTAHUE YMEHHUM 1€MICTBOBATH
10 3aJJaHHBIM  QJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATH
HOBBIC. B mporiecce pemeHus 3agad — OCHOBOM yuyeOHOM JesATEeILHOCTH Ha YPOKax
MaT€MAaTHUKA — pa3BUBAIOTCS TBOPYECKAs WM MPHUKIAIHAS CTOPOHBI MBIILUICHHUS.
OOyuyeHnue matemMaTuke AaET BO3MOXKHOCTH Pa3BUBATH y 00YyYalOUIUXCS TOYHYIO,
palMoHaJbHYIO M WH(POPMATHUBHYIO pedYb, yMEHHE OTOHMpaTh Haumbojee
NOJXOJSAIINE S3bIKOBBIE, CHMBOJMYECKHE, Tpaduyeckue CpeacTBa IS
BBIpAKEHUSI CYKJIECHUM M HATJISIAHOTO UX MPEACTABICHUS.

IIpy wu3ydeHMM MaTEMaTUKH OCYIIECTBIISIETCS OOIIee 3HAKOMCTBO C
METOJaMU T[IO3HAHUSl JACHCTBUTENBHOCTH, MPEACTABICHUAMU O TNPEAMETE H
METOJaX MAaTeMaTUKH, UX OTJIMYMU OT METOJ0B JPYIUX ECTECTBEHHBIX U
T'YMaHUTapHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHS] MAaTEMAaTHUKH ISl PEIICHUS
Hay4HbIX U MPUKIIAIHBIX 33/1a4.

[IpuopuTeTHBIME TENAMH OOy4YeHHsST MareMaTthke B 5-9 Kiaccax SBISIFOTCS:
dbopMHupOBaHUE MEHTPATBHBIX MAaTEMATUYECKUX MOHATHH (YUCII0, BEIUYNHA,
reoMeTpudecKas ¢urypa, nepeMeHHas, BEPOSITHOCT, byHKIUA),
00ecneurBaOIUX MPEEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaT€MaTH4YeCKOTro
o0Opa3oBaHus 00y4arONXCs;

MO/IBEICHHE OOYYarOIIMXCs HA JIOCTYIIHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKU U OKPYXKAIOLIEero MUpa, MOHUMAaHHE MAaTEMAaTHKU Kak
4acTH OOIIEeH KyJIbTYypbl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0y4aroluxcs,
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MO3HABATEILHOM AaKTUBHOCTH, MCCJIEAOBATEIILCKUX YMEHUM, KPUTHYHOCTH
MBIIUICHUS, UHTEpEca K U3YUCHUIO MAaTEMATHUKH;

dbopmupoBaHue (PyHKIHOHAIBHOW MaTEMaTHYECKONW TpaMOTHOCTH: YMEHHS
pacro3HaBaTh  MPOSIBIIGHWS ~ MAaTEMaTHUYECKUX  TOHSATUH,  OOBEKTOB U
3aKOHOMEPHOCTEHN B PEaIbHBIX KU3HEHHBIX CUTYalMSX U MPU U3YUYEHUU JIPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
dbopmMynUpoBaTh UX Ha S3BIKEMATEMATUKHU M CO3/1aBaTh MaTEeMaTUYECKUE MOJICIIH,
MIPUMEHSITh OCBOCHHBIM MaTeMaTUYECKUW ammapar i peuieHus MPaKTHUKO-
OpPUECHTHPOBAHHBIX 3aJlay, MHTEPIPETUPOBATH U OICHUBATH I[OJTyUYCHHbIC
pe3yJIbTaTHI.

OcCHOBHbIE JIMHUU COJIEpKaHUs MPOrpaMMbl M0 MaTeMaTthke B 5—9 kiaccax:

«Yucna wu  BbUHCICHUS», «AnreOpa»  («AnreOpandeckue  BBIPAKCHUS»,
«YpaBHEeHUSI U HEpPaBEHCTBay»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue
(GuUrypsbl 1 UX CBOMCTBaY,
«3MepeHne reoMeTpUIeCKUX BEIUUNHY), «BeposaTHOCTh U cTaTucTUKa». J[aHHbBIC
JUHUU Pa3BUBAIOTCA MApaJJICIbHO, Ka)XJas B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJIHAKO HE HE3aBHUCHUMO OJHA OT JIPyrod, a B TECHOM KOHTaKTE H
B3aUMOJICHCTBHU.

ConepxaHue TMporpaMMbl MO MaTeMaTHKE, pachpeae€HHOe T0 TojaM
o0y4eHUs, CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOIIPOCAM 00ydYarouiuecs oOpalainch HEOJHOKPATHO, YTOOBI
OBJIaJICHWE MATEMAaTUYECKUMU TOHSATUSMU W HaBBIKAMU  OCYIIECTBIISIOCH
MOCNIEIOBATeIbHO W TOCTYHaTeNIbHO, C  COONIOICHMEM  TPUHIUIA
PEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIUCh B  OOLIYI0 CHCTEMY
MaTEMaTUYECKUX TIPEACTAaBICHUN OOydYarolMXCs, pacuiupsisi W yriyonsas eg,
o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wmatemaTuka sBIsETCS 0053aT€IbHBIM
y4eOHBIM TIIPEJIMETOM Ha YPOBHE OCHOBHOTO 00I1Iero oopazoBanus. B 5-9 kmaccax
MaTeMaTUKa TPAIUIIMOHHO U3y4aeTCs B paMKax CIEAYIONNX YYeOHBIX KYPCOB: B 5—
6 Kimaccax — Kypca
«Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKJIOYash 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposiTHOcTel) u «l'eomerpus». Ilporpammoit 1o
MaTeMaTUKEe BBOJUTCA CaMOCTOSITENIbHBIA y4eOHBI Kypc «BeposATHOCT, U
CTaTUCTUKAY.

OO0miee YMCIO dYacoB, PEKOMEHJIOBAHHBIX JUIsI M3YYCHHsS MaTeMaTUKU
(6a30BBII YPOBEHB) Ha YPOBHE OCHOBHOTO 00Iero obpaszoanus, — 952 wyaca: B
5 wiracce — 170 gacos (5 wacoB B Henmeno), B 6 kimacce — 170 vacos (5 yacoB B
Heneno), B / kinacce —204 yaca (6 yacoB B Hexaeno), B 8 kiacce — 204 yaca (6
4acoB B Henelo), B 9 kimacce — 204 yaca (6 4acoB B HEACIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA




1)

2)

3)

4)

5)

6)

N3yuenne w™aTtemMaTHKM Ha YypPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
HAIPaBJICHO HA JOCTHKCHUE OOYYAIONTUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEIBHBIX PE3YJIbTATOB OCBOCHHSI yUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4uHOCTHBIE pe3yJabTaThl OCBOEHUS MPOTpaMMbl 1O MaTeMaTHKe
XapaKTepU3yroTCs:

NaTPUOTHYECKOe BOCIIUTAHHE:

IIPOSIBJICHUEM HMHTEpeca K IIPOLUIOMY M  HACTOSUIEMY POCCUNCKOMN
MaTEMaTUKH, [EHHOCTHBIM  OTHOIIEHHMEM K JOCTHXKEHUSM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHMCKON MaTeMaTHYeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTUXKEHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;
rpakIaHCcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U pealu3aluu ero
npaB, TMPEJCTaBICHUEM O MATeMAaTHYECKUX OCHOBaxX (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUN, TPOLEAYp TPakJAaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCY>KJEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUN HayKd, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEIBHOCTH YUEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE YydYacTHE€ B PEIICHHH MPAaKTUYECKUX 3aj]ad
MaTEMaTUYECKON HANpaBIE€HHOCTH, OCO3HAHHMEM BaXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHus Ha MPOTSHKEHWHU BCEHW KWU3HM ISl YCIENHON mpodeccroHanbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHEM HWHIUBUIYyAIbHOW TpPAaeKTOpUM OOpa30BaHUsA M KU3HEHHBIX
TUTAHOBC YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
3CTeTHYeCKOe BOCIUTAHUE:

CIIOCOOHOCTHIO K  AMOIIMOHAIILHOMY M ACTETHYECKOMY  BOCIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PEIICHWH, PaCCyKIEHUU, YMEHUIO BHUJCThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O IIO3HAHMSA:

OpUEHTaUMeld B JEATEIBHOCTH HA COBPEMEHHYI0 CHCTEMY HAay4YHBIX
NpEeJCTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Y€JIOBEKa, MPUPOILI U
o0miecTBa, MOHMMAHUEM MAaTEeMaTHYECKOM HayKu Kak cgepbl 4YelOBEUYEeCKON
NESATENBHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTHU pa3BUTHUS LIMBUIN3ALINH,
OBJIAJICHUEM S3BIKOM MaTEMaTUKA W  MaTeMaTHYEeCKOW  KyJIbTYpOll  Kak
CPEICTBOM  TO3HaHUS  MHpA, OBJAJEHUEM  NPOCTEHIIMMH  HaBBIKAMU
HCCJIEI0BATEIbCKON AESITEIBHOCTH;
¢pusnueckoe BocmMTaHWE, (OPMHUPOBAHME KYJbTYpPbl 3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIyYHsI:

TOTOBHOCTBIO NPHMEHATh MaTEMaTHYECKHWE 3HAHHUS B HHTEpPECaX CBOETO
3I0pOBbs,  BEJIEHHUA  3J0pOoBOro oOpa3a JKHW3HM  (310pOBO€  IHUTAHHE,
cOQJIaHCUPOBAHHBIA PEXKHUM 3aHIATHM W OTHbIXa, peEryjsipHas (Qu3nueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedIEKCUH, MPU3HAHHEM CBOETO
IIpaBa Ha OLIMOKY M TAaKOI'0O e IpaBa JAPYroro 4eioBeKa;



7)

8)

JKO0JI0rH4ecKoe BOCIIUTaHUE:

OpHUEHTAIIMEN HAa NPUMEHEHHE MATEMaTUYECKUX 3HAHUW IS PELICHUs
3a/1a4yB 00JIaCTU COXPAaHHOCTH OKPY>KAIOUIEH Cpe.ibl, MJIAaHUPOBAHUS MOCTYIKOB U
OLICHKH HX BO3MOXKHBIX IOCIEACTBHM I OKPYXAIOWIEW Cpelbl, OCO3HAHHWEM
rJ1I00aJIBHOTO XapakTepa 3KOJOTMYECKUX MPOOJIEM U MyTeH UX PeLIeHUs;
aJanTauus K M3MEHSIOMUMCH YCJIOBUAM COUMAJIbHON U NPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JESATENBHOCTh, B TOM YHUCIIE
YMEHHE YUYUThCA y JIPYrux JIOJIeld, NpruoOpeTaTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHX;

HEOOXOMMOCThI0O B  (OPMUPOBAHUM HOBBIX 3HAHW, B TOM YHCIE
(bopMynHpoBaTh UJI€U, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX U ABJICHUSX, B TOM YUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(PUIMUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI3OB, TPEOYIOUIMHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs U JCHCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKH U
NOCIEACTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHS MPOrpaMMBI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y obydaromierocss OyayT chopMUpPOBaHbI MeTaIlpeIMETHbIS
pe3ybTaTHl, XapaKTepHU3yIOIIHecs OBJIaJICHHEM YHHUBEPCAIbHBIMH
MO3HABATEIbHBIMH  JEHCTBUSIMH,  YHUBEPCATBbHBIMH  KOMMYHHKATHBHBIMH
JICHUCTBUSMH U YHUBEPCATHHBIMU PETYJISATUBHBIMHE JIEHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIE eiiCTBUSA
ba3oBble Jioru4ecKkue 1ecTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OTpeJeICHs] ~ TIOHATUM,  YCTaHABIMBATh  CYIIECTBEHHBIN IpU3HAK
KJaccuduKaIm, OCHOBaHMS I OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAIIN3A;

BOCIIPHHUMATh, POPMYITUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC
Y OTpUIATENIbHBIC, EAUHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIC,

BBISIBJISITh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npotuBopeursi B (akTax, JIaHHBIX, HAOMIOJEHUSX W  yTBEPKICHUSX,
npemyiaraTh  KPUTEPUUUIS BBISIBICHHS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;

JIeNaTh BBIBOJABl C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WHIYKTHBHBIX YMO3aKIIOUEHU W, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHHA  (TpsSMbIe
U OT TPOTHUBHOTO), TPOBOIAUTH CAMOCTOSTEIHLHO HECIOXKHBIE JOKa3aTeIhCTBA
MaTeMaTH4YeCKuX (DAKTOB, BHICTPAWBATh ApPTyMEHTAIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMoco0 penieHus ydeOHOM 3ajayd  (CpaBHUBATh HECKOJBKO
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BapUAHTOB  peuIeHus, BbIOMpaTh HauboJee MNOAXOMAUMH ¢ y4éToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).
ba3oBrble ucciieoBaTebCKue 1eCTBUA:

MCII0JIb30BaTh BOIMPOCHl KaK HCCIAEAOBATENIbCKUII HMHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCHI,  (DUKCUPYIOIIME  OPOTUBOpEYHe,  Hpodiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (OPMHUpPOBATH THUIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3UIMI0, MHEHHUE;

OPOBOAUTh MO CAaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJbIIOE MCCIEOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTU4YeCKOro 00bEKTa,3aBUCUMOCTEN 00BEKTOB MEKY COOO;

CaMOCTOATEIBLHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
OPOBENEHHOTO  HAOJIOJAEHUS, MCCIEIOBaHMS, OIEHUBaTh  JOCTOBEPHOCTh
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IICHUH;

IPOrHO3UPOBATH BO3MOXXKHOE pa3BUTHE TMpOIECCa, a TaKXKe BbIIBUIaTh
NPENOJIOKEHUS O €70 PA3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ nnpopmanmeii:

BbIsSBIATE HEAOCTATOYHOCTh M U30BITOYHOCTH HWHGOPMAIMH, JTAHHBIX,
HEOOXOIMMBIX ISl pEIICHUs 3a/1a4u;

BbIOUpPATH, aHAIM3UPOBATh, CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BBIOMpATh (popMy npeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATH pelIacMble
3aJjauM CXeMaMHM, JuarpaMMaMu, MHOM rpauKkoil 1 uX KOMOMHALUAMY;

OLIEHUWBAaTh HaAEKHOCTh HH(GOpPMALUU 1O KPUTEPUSM, MPEII0KEHHBIM
YUUTEJIEMUIIN CPOPMYITUPOBAHHBIM CaMOCTOSITEIBHO.

KoMMyHMKaTHUBHBbIE YHUBeEpPCaJbHbIEe y4eOHbIE JeiiCTBUS:

BOCIIPUHHUMATH U OPMYIUPOBATH CYXKACHUS B COOTBETCTBHU C YCIOBHUSIMU U
HEeJIsIMU  OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U TTMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS IO XOJYy DPEIICHUS 3aJlayH,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3ysIbTaT;

B XO7€ OOCYXXIIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJemMbl, pemaeMol 3aJadd, BBICKA3bIBATh HJICH, HAICJICHHBIE HA TMOWCK
pEelIeHns, COIMOCTaBIATh CBOM CYXACHHUS C CYXICHUSMHU JIPYTHX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMuUe U CXOJCTBO IO3WIIMHA, B KOPPEKTHOU ¢opme
dbopMynHpoBaTH pa3HOTIIACHS, CBOU BO3PAKCHNUS,

NPEACTaBIATh PEe3yibTaThl PEUICHUS 3a/1aud, YKCIEPUMEHTA, MCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOATEIHHO BBIOMPATH (OpPMAT BBICTYIUICHUS C YYE€TOM 3aaad
MPE3EHTAIMU U OCOOEHHOCTEH ayIUTOPHUH;

NOHUMAaTh U HMCHOJIb30BATh MPEUMYIECTBA KOMAHAHOW M HHAUBUIYAIbHOU
paboOTHITIPH peIIeHNHN Y4eOHBIX MAaTEMATHICCKUX 3a/1a4;

MPUHUMATH 1I€JIb COBMECTHOW JEATENbHOCTH, IJIAHUPOBATH OPTraHU3AILMIO
COBMECTHOU paloThl, pacmpeaessiTh BHUIbI pabOT, JOTOBApUBATHCA, OOCYXKIATh
MPOIIECCH PE3YbTAaT pab0Thl, 000011aTh MHEHUS HECKOJIBKUX JTIOACH;

y4acTBOBATh B rpynmnoBbIX ¢opmax paboThl (00CYkIeHHS,, 0OMEH MHEHUSMH,
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MO3TOBBIE IITYPMbI U IPYTHE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPJUHUPOBATH
CBOMJICMCTBUSA C IPYTMMU YICHAMH KOMAaH/bl, OLICHUBATh KAYECTBO CBOEI0 BKJIAJa
B 0O0mMI TPOAYKT 1O KpUTEpUsM, CGHOPMYJIUPOBAHHBIM  yYaCTHUKAMHU
B3aHMMO/JICHCTBHS.

PeryJIHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WM €ro
4acTb), BBIOMPATh CHOCOO pemeHuss ¢ Y4ETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(GOpPMALIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysibTaTa
peleHns MaTeEMaTHYECKON 3a1a4u;

NpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1ayH,
BHOCUTh KOPPEKTHUBBI B JICSATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHME PE3YJbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU U
YCIIOBUSM, OOBSCHATD MPUYUHBI JOCTHXKEHUS WM HEAOCTUKEHUS 11eJIU, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble  pe3ynbTaThl  OCBOEHHUS MPOTPaMMBI 1O  MaTeMaTHKe
IPEeJICTABIIEHBI 10 ToJaM 00y4YeHUS B CIAEAYIOMIMX pa3enax NporpaMMbl B paMKax
OTIEIBHBIX Y4eOHBIX KypcoB: B 5—-6 kiaccax — kypca «Martematuka», B 79
KJ1accax — KypcoB «Anrebpay, «['eomerpus», « BeposiTHOCTh U CTaTUCTHKAY.

OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIUCKA
[IpuopuTeTHBRIME TENAMH OOy4YeHHsS MaTreMaThuke B 5—0 Kiaccax SIBISIIOTCSA:
MPOJI0JDKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMATHYECKUX MOHATHHA (YHCIIO,
BEIMYMHA, TeoMeTpudueckas Qurypa), oOecrneyuBaroOmMX MPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHuUs 00yUaIOIUXCS;

pPa3BUTHE WHTEIUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MMO3HABATENBHOW AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, HHTEPECA K U3YUYECHUIO
MAaTEMAaTHKH;

MoJIBeIcHHe OOYYaromMXCS Ha JTOCTYIMHOM IS HUX YPOBHE K OCO3HAHUIO
B3aHMOCBSA3U MAaTEMATUKHU U OKPY’KAIOLIETO MUPA;

dbopmupoBanue (HYHKIIMOHATEHON MAaTEMaTUYECKONW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYEeCKUE OOBEKThl B PEATbHBIX KU3HEHHBIX CUTYyalUsX,
MPUMEHATH OCBOCHHBIE YMEHUS LISl PEICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
MHTEPNPETUPOBATH IMOJYUYEHHBIC PE3YJbTAThl U OLIEHWBATh MX HA COOTBETCTBHUE
MPAKTUYECKON CUTYALUU.
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OCHOBHBIE JIMHUM COJEpXKAHMS Kypca MaTeMaTUKM B 56 Kiaccax —
apupmMeTHuecKkass M TreoMeTpUYecKasi, KOTOpble pa3BUBAIOTCA MapaljIeibHO,
KaXX/1asiB COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCUMO OJHA
OT JPYrOW,a B TECHOM KOHTAKTE U B3aMMOJECUCTBUH. Takke B Kypce MaTeMaTUKHU
MIPOUCXOIUT 3HAKOMCTBO C DJIEMEHTaMU alreOpbl U ONMUCATEIbHON CTAaTUCTHUKHU.

N3yuenne apudmernyeckoro marepuaia HAYMHAETCA CO

CHUCTEMATH3allUM W Pa3BUTHS 3HAHUM O HATypaldbHBIX YHUCIAX,
MOJIYYEHHBIX Ha YPOBHE HA4aJIbHOTO 00IIEroo0pa3oBaHusl. [Tpu ’TOM  COBEpIL
oOydeHHueM MPOCTEHIINM MPUEMAMIIPUKUIKNA U OIICHKH PE3yJbTaTOB

BbIYMCIICHUN. M3ydeHue HaTypalbHBIX YHUCEN MPOAOJKaeTCs B 6
KJIacC€ 3HAKOMCTBOM C HAYaJbHBIMU TMOHATHSIMU Teopuu AenumocTH. Hauamo
U3y4eHUs: OOBIKHOBEHHBIX W JECATHYHBIX ApOOEH OTHECeHO K 5 Kiaccy. IDTo
NEPBBII ATall B OCBOGHUU APOOEH, KOTJIa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UesIMU, TOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHre OOBIKHOBEHHBIX NIpoOEil B
MOJIHOM  00BEME TPEANIECTBYET HW3YUYCHHIO JICCSITUYHBIX  JpoOei, uTo
1[eJIeCO00pa3HO C TOYKH 3PECHUS JIOTMKU HW3JIOKEHUSI YWCIIOBOM JIMHWHU, KOTJa
npaBuia JEHCTBUM € JECATHYHBIMU JPOOSIMU MOXXKHO OOOCHOBAaTh  yKe
W3BECTHBIMU aJTOPUTMAMH BBIMOJHECHHS JEHUCTBUHC OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C  JCCATUYHBIMU  JpOOSIMH  PACIIMPUT BO3MOXKHOCTH  JIJIS
MOHUMAHUSI OOYYAIOIIMMHUCA TPUKIATHOTO TPUMEHEHHS HOBOW 3allUCH TIPH
U3YYeHUH JIPYTUX TPEIMETOB W TMpH MPaKTUYECKOM ucmoiib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM HdTam B M3Y4YEHUH JpoOed, Tle MPOUCXOIUT
COBEPIIIEHCTBOBAHNE HABBIKOB CPAaBHEHHs W IpeoOpa3oBaHus JIpoOeid, OCBOCHHE
HOBBIX BBIYMCIIUTENBHBIX aJrOPUTMOB, OTTaYMBAHUE TEXHUKHU BBIYHUCICHUM, B
TOM YHCJI€ 3HAaYEHUI BBIPOXKEHHH, Co/lepKalliX U OOBIKHOBEHHBIE, U JIECATUYHBIE
IpoOu, YCTAaHOBJICHHE CBSI3€M MEXIy HHUMH, PAaCCMOTPEHHE MPUEMOB DPEIICHUS
3amay Ha JpoOu. B Hauane 6 kimacca MPOMCXOAMT 3HAKOMCTBO C TOHSTHEM
IPOLICHTA.

OCOOEHHOCTBIO M3YYEHUSI TTOJIOKUTEIBHBIX M OTPHUIIATEIILHBIX YHCEN SBISIETCS
TO, YTO OHM TaK)X€ MOTYT pacCMaTpUBaThCA B HECKOJIbKO 3TanoB. B 6 kimacce B
Havase uzyuyeHus TeMbl «[lonoxuTenbHbIE U OTPULATENBHBIE YKCIIA» BbIACISIECTCS
noarema «llenble uucna», B paMKax KOTOpOU 3HAKOMCTBO c
OTpULIATEIbHBIMU yuciaaMu u JNEUCTBUSIMU C TOJIOKUTEIIBHBIMU U
OTPULIATEIbHBIMU YHUCIIAMU MTPOMCXOJUT HAa OCHOBE COAEPIKATENBHOTO MOIX0Aa. ITO
MO3BOJISIET HAa JOCTYITHOM YPOBHE ITO3HAKOMHUTH OOYYAIOIIMXCS MPAKTUYECKUA CO
BCEMU OCHOBHBIMHM MOHSTHUSIMH TE€MbI, B TOM YHCIE€ W C IpaBUJIaMU 3HAKOB
MIPU BBIOJIHEHUH apUPMETHUUECKUX AecTBUil. M3ydueHue palMOHAIbHBIX YHCEN Ha
ATOM HE3aKOHYMTCA, a OYJET MPOI0JKEHO B Kypce ajireOphl 7 Kiacca.

[Tpu oOydeHMM pEmIeHWI0 TEKCTOBBIX 3ajad B 5—6 Kjaccax HCHOJB3YIOTCS
apudmeTndeckue nmpuémsl pereHus. [Ipu oTpaboTke BHIYUCIUTEIBHBIX HABBIKOB B
5-6 Kjaccax paccMaTpHUBAIOTCSl TEKCTOBBIE 3a7a4Ml CIEAYIOMNUX BUIOB: 33/1a4d Ha
JBIKEHHE, HA 4YacTH, HAa TNOKYIKH, Ha pabOTy W MPOU3BOJUTEIBHOCTb, Ha
MPOLIEHTHI, HA OTHOLIECHUS M mpornopiuu. O0yJyaronimecs 3HakoMATCs ¢ puéMamu
peuieHus 3aja4  1epedopoM BO3MOMKHBIX BapUAHTOB, YydaTcsi paboTath C
uH(opMaien, npeacTaBiIeHHON B (popMe TabJIUIl WIIK TUATPAMM.
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B  mporpamme  ywyebHoro kypca «MaremMaTtukay — MNpPEeayCMOTPEHO
dbopmupoBaHue MPONEAESBTUUECCKUX alre0panyeckux MpeacraBieHuil. bykBa kak
CUMBOJI HEKOTOPOrO 4YHMCJIAa B 3aBUCMMOCTH OT MAaTE€MATHYECKOIO KOHTEKCTa
BBOJMUTCS TOCTENEHHO. DYKBEHHas CHMBOJIMKA IIMPOKO HCIOJIB3YETCA MPEKIE
BCErO JUIsl 3alUCH OOIIMX YTBEPXKIACHUU M MPEeIOKEHUM, GOpMys, B YACTHOCTH
JUIS1 BBIYMCIICHUSI TEOMETPUUYECKUXBEIIMYMH, B KAUECTBE «3aMECTUTENSD YUCTIA.

B nporpamme ydebHOro kypca «MarTemaruka» MpeACTaBlI€Ha HarjsiHas

reoOMeTpHUS, HaIpaBJICHHAS Ha pa3BUTHE o0OpaszHoro MBIIIJICHHUS,
MIPOCTPAHCTBEHHOT'0 BOOOPaXKEHUS, M300pa3UTEIbHBIX YMEHHM. DTO Ba)KHBIN 3TaIl
B U3YYEHUU TEOMETPHUHU, KOTOPHIU OCYILIECTBIIACTCS Ha HarJIsiAHO-
MPAKTUYECKOM YPOBHE, OMMPAETCS HA HATISAHO-00pa3HOE MBIIIJICHUE
oOyyaromuxcs. boinbinas pojab OTBOAUTCS MPAKTUYECKOU JESATEIBHOCTH, OIBITY,
AKCIIEPUMEHTY, MojienupoBaHuio. OOydaronmecs 3 HaKOMSTCS C TE€OMETPUYECKUMU
durypaMmu Ha IUJIOCKOCTHU W B TPOCTPAHCTBE, C HMX MPOCTEHIIUMU
KoH(pUrypanusamu, ydarcs u3o00pakaTb UX Ha HEIMHOBAaHHOM W KJIeTUaTon Oymare,
paccMaTpuBarOT MX MNPOCTEUINME CBOMCTBA. B mpolecce M3ydeHUs HarsaHOU
reOMETPUU 3HAHUS, MOJTYyYEHHbIE 00YYalOMMMUCA HAa YPOBHE HAYAJIBHOTO OOIIETO
o0pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACHIUPSIFOTCSI.
CornacHo y4yeOHOMY MJIaHY B 9—6 KJjlaccax U3y4aeTcsl MHTErpUPOBaHHBIN MpeIMeT
«MatemaTrka», KOTOpPBIH BKIIOYAET apu(PMETHYSCKUM MaTepual W HaTJSIHYIO
TrE€OMETPHIO, a TAK)KE MPONEACBTUUECKUE CBEICHUS U3 anreOphl, 3JIEMEHTHI JIOTUKU
Y Hayaja ONuCcaTeIbHON CTaTUCTUKHU.

OO61iee 4ncIO 4acoB, pEeKOMEHIOBAaHHBIX I M3ydeHus matemaTuku, — 340
vyacoB:B 5 kitacce — 170 gacos (5 yacos B Hezeno), B 6 kiacce — 170 gacos (5 vacos
B HEJIEIIIO).

COIAEPKXAHHUE OBYUEHUSA 5 KJIACC
HarypajbHble unc/ia 4 HyJIb

Harypanpnoe umcmo. Psg watypanbapix uucen. Ywmcino 0. M3o0pakeHue
HaTypaJbHbIX YUCEJ TOYKAMHU Ha KOOPAUHATHOM (UMCIIOBOM) IPSIMOM.

[lo3ummonHass cucrteMa cyucieHus. PuMckas Hymepanusi Kak IpUMeEp
HETO3UI[MOHHOM CUCTEMBI CUUCIIEHUS. [lecsITHUHas cucTeMa CUMCIICHHUS.
CpaBHeHUE HATypaJbHBIX YHCEN, CPAaBHEHUE HATYpaJIbHBIX YHCEN C HYJIEM.
Crnioco6s1 cpaBHeHUs. OKpYTIICHHE HATYPATbHBIX YHCEIL.

CnoxeHue HaTypaJIbHbIX YUCEN, CBOMCTBO HYJIS MPU CI0XKEHUU. Bbruutanue
Kak JeiCTBUE, 00paTHOE CIOKEHHUIO. Y MHOXKEHUE HATypajbHBIX YUCEN, CBOWCTBA
HyJIsET W €IWHHIBI TpU yMHOXKEHUHU. JleneHue Kak JelcTBue, oOpaTHOE
YMHOXEHUI0. KOMIIOHEHTBI JEUCTBUI, CBA3b MEeXAy HUMU. [IpoBepka pe3ynbrarta
apudmeTndeckoro AeicTBusA. I[lepeMecTuTeIbHOE W COUYETATEIHHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXKEHHUS, pPaCHpeAeUTEeIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUS.

Ncnons3oBanue OykB Jj1s1 0003HAYEHUSI HEU3BECTHOIO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(PMETUUECKUX IEUCTBUH.

JlenuTenu M KpaTHbIE YKCIA, paslioxkeHue Ha MHoxutenu. [IpocTteie u
cocTtaBHbIe yncna. IIpu3naku qeaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTtkom.

CreneHb ¢ HaTypaJibHbIM TIOKa3aTesleM. 3alucCh YUCIAa B BUAE CYMMBI
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pa3psHBIX ClaraéMbIX.

HucnoBoe BplpakeHUEe. BbIYMCIEHUE 3HAYEHUM YMUCIOBBIX BBIPAXKECHUM,
NOPAAOK  BBINIOJIHEHUS  JaeucTBui. Mcmonp3oBaHuWe  TpU  BBIYUCIICHUAX
MEPEMECTUTEIIBHOTO M  COYETATEIbHOIO0 CBOMCTB (3aKOHOB) CIIOXKEHUS W
YMHOEHHUS, paCpeIeIUTETLHOIOCBOMCTBA YMHOXKEHMUS.

Jpodu

[IpencraBnenne o JApoOUM Kak CHocoO€ 3amucyd  4YacTh  BEJIMYMHBL.
OObikHOBeHHBIE ApoOu. IIpaBunbHBIE W HempaBuwibHBIE ApoOH. CMmellaHHas
IpoOb, TMPEACTABICHUE CMEIIaHHOW JpoOW B BHJE HENPABWIBHOW JIpodu U
BbIZICJICHUE 1I€JI0OM YacTW Yucliau3 HelpaBWIbHOU npoou. M3o0paxenue apobeit
TOYKaMHU Ha YUCJIOBOU mpsiMmoii. OCHOBHOE CBOMCTBO Jpobu. CokpailieHue Apooei.
[IpuBenenue aApobu k HOBOMY 3HaMeHaTento. CpaBHEHUE IPOOEH.

CrnoxeHue U BbIYUTAHUE JpoOei. YMHOXKEHHUE U JIeJIeHHe IpoOeH, B3auMHO-
oOpaTHble poou. HaxoxaeHue 4acTu 1eaoro U 1esioro Mo €ro YacTH.

Hecatuunas 3amnuch apoOeit. I[lpencraBieHune necATUYHOM IpoOW B BHJIEC
oObIKHOBeHHOH. M300paxkeHne MIeCcSITUYHBIX JpoOe TOYKaMH Ha YHCIOBOU
npsiMoii. CpaBHEHHE JIECSITUIHBIX APOOEH.

ApudmeTndyeckne JEUCTBUS C JIECATHYHBIMU JIpo0siMmu. OKpyriieHue
JECATUYHBIX IPOOEH.

Pemenune TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudmermdeckum crocobom. Pemenue
JOTMYEeCKUX 3ajay. Pemienue 3agad mepeObOpOM BceX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBaHue npu perieHnu 3a1ad TabIuIl U CXEM.

Pemienne 3agay, conepKallMxX 3aBUCUMOCTH, CBSI3bIBAIOLINE BEJIUYUHBI:
CKOpPOCTb, BpEMs, pACCTOSHHUE, I1€HA, KOJMYECTBO, CTOUMOCTb. EJIMHUIBI
U3MEpEHHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BpPEeMEHH, cKopocTu. CBs3b
MEXIy €IUHUIAMU U3MEPEHUS KaK10N BEJIUYMHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBiienre JaHHBIX B BUE TaOJIUI], CTOJIOUYATHIX AUATPAMM.
Harnsignas reomerpust

Harnsnuaeie npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOIOYTOJIbHUK, OKPYKHOCTb, KpyT. YroJ. [Ipsmoi,
OCTPBIH, TYITIOMH pa3BEPHYTHIN YIJIBL.

JlniHa oTpe3ka, METPUUYECKHUE €IVHUILILI JIMHbBL. JJIMHA JIOMaHOW, IEPUMETP
MHOTr'OyTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIIIOB C MOMOILBIO TPAHCIIOPTUPA.

Harnsnuaeie npencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIHUK, KBaAPAT, TPEYTOJbHUK, O PABEHCTBE (QUTYP.

N3o6paxxenne Quryp, B ToM uwmcie Ha kierdatoil Oymare. Iloctpoenue
KOH(pUTypanii U3 dacTed MpsIMON, OKPY>KHOCTH HAa HEJIMHOBAHHOW W KIIETYATOU
Ooymare.lcrionp3oBaHuEe CBOMCTB CTOPOH | YTJIOB MPSMOYTOIBHUKA, KBAApATA.

[Tnmomane PSIMOYTOJIbHUKA 151 MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX M3 MPAMOYTOJbHUKOB, B TOM 4Hcie (Uryp, U300pakEHHBIX Ha
KJieTyaTou Oymare. EquHUIIBI U13MEpEeHHUs TIIIOIIAIN.

Harnsgneie npeacTaBiaeHust 0 IPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHbBIN
napajienenunen, — Ky0,  MHOrorpaHHukud.  M3o0paxkenue  mpocTeHmmx
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MHOTOIpaHHUKOB. Pa3BépTkum kyba u mnapamienenunena. CoznaHue Mopenen
MHOTOI'PaHHUKOB (K3 OyMaru, NpoBOJIOKHU, MJIACTHIMHA U JPYTUX MATEPUATIOB).
OO0BEM IPAMOYTOJBHOrO Napauieaenunena, kyoa. Enuaunel nzmMepenus oo0bEéMa.

6 KIIACC
HartypanbHble yncia

ApudmeTndyeckre NEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMH UYUCIAMH.
YucrnoBble  BBIpAXEHUS, MOPAJOK  JEHCTBUM,  HMCIHOJIb30BaHHME  CKOOOK.
Ucnonb3oBanne TpuU BBIYUCICHUSIX MEPEMECTUTEIBHOIO U COYETATEIBHOIO
CBOWCTB CJIO)KEHUSI U YMHOXKEHHUS, PACIPEACIUTEILHOIO CBONCTBA YMHOKEHUS.
OkpyrieHne HaTypajJbHbIX YHCEIL.

JlenuTenu u KpaTHBIE YUCIIa, HAUOOJIBIIUKM OOIIMI eTUTENhb U HAaUMEHbIIIee
obmreekpaTHoe. JlenMMOoCTh CyMMBI U TTpou3BeIeHUs. JleeHne ¢ OCTaTKOM.
podu

OOGbIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOWCTBO JpoOM, COKpaleHue ApoOer.
CpaBHeHue u ymnopsjouMBaHue apoOei. PemeHue 3agady Ha HaXOXKACHUE
YaCTHOT LIEJIOT0 U IEJIOr0 MO ero 4actu. J[poOHoe Yncio Kak pe3ynbTar ACICHHUS.
[IpencraBnenue aecATUYHON JpoOU B BHI€ OOBIKHOBEHHOUW IpOoOU M BO3MOXKHOCTH
npeacTaBiIeHUs OOBIKHOBEHHOW ApOOU B BHUJIE JeCATUUHOM. JlecsaTuuHbie 1podu u
MeTpuueckas cucreMa Mep. Apu@METHYEeCKHue JCHCTBUS W YUCIOBBIC
BBIPAYKEHUSIC OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OTHOIIEHMH. Macmtad, MOPOMOPIHS.
[IpuMeHeHnenponopLUuil IpyU PEIICHUH 3a/1a4.

[lonsiTue npoueHTa. Beluncnenne npoueHTa OT BEIUYUHBI U BEJTUYUHBI 110 €€
OpOLEHTY. BbIpakeHue TPOLEHTOB JAECATHYHBIMU  ApoOsimu.  Pemenue
3a/1auHa IPOLEHTHI. BhIpakeHne OTHOIIEHNS BEIUYHMH B MIPOLIEHTAX.
IHonoxuTebHBbIE M OTPULIATEIbHBIC YHCJIA

[TonoxurenbHple U oTpuUAaTeNbHble uncna. Llensie yncma. Moayne 4wucina,
reoMeTpuyeckass MHTEpHpeTanus MOAyas uucia. V3oOpakeHwe dyucen Ha
KOOPAMHATHOM ImIpsAMONW. UYHCIIOBBIE INPOMEXYTKH. CpaBHeHuEe 4HcCen.
Apudmernyeckrue IEHCTBUSC MOJTOKUTEIHLHBIMHA M OTPHUIATEIBHBIMU YUCITAMH.

[IpsamoyronpHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTU.  KoopauHatsl
TOYKM Ha TUIOCKOCTH, abciucca W opauHata. [loctpoeHune Todek u ¢uryp Ha
KOOPJIMHATHOM IIOCKOCTH.

BykBeHHbIE BbIPaKEHUA

[Ipumenenne OyKB i 3alMUCH  MAaTEMAaTUYECKUX  BBIPOKCHHH W
npemnoxxkennii. CBoiicTBa apudmeTndeckux AeiicTBui. BykBeHHBbIE BBIpaXKCHUS U
YUCJIOBBIE TTOJACTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXKJICHUE HEU3BECTHOIO
KoMIioHeHTa. Dopmyibl, GOpMYyJIbl MEpUMETpa W IUIOMAAU TPSIMOYTOJIBHUKA,
KBajipaTa, o0bEMa mapaiesenumneaa u Kyoa.

PenreHue TeKCTOBBIX 32124

Pemiennie TexkcTOBBIX 3amad  apudMeTHyeckuM crocoOoM. Pemienue
JOorHuYecKux 3ajad. Peiienue 3a1ay nepedopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemienne 3agau, conxepkamMx 3aBUCUMOCTH, CBS3bIBAIOUIMX BEJIWYMHBI:
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CKOPOCT®, BpeMms, paccTosiHHe, IIeHa, KOJIMYECTBO, CTOUMOCTS,
MIPOU3BOIUTEIILHOCTh, BpeMs, O0BEM pabOTh.. EMWHUIBI HM3MEpEHHs: MacChl,
CTOMMOCTH, PACCTOSHUSA, BpEeMEHH, CKopocTh. CBs3b MeEXAy eIUHUIIAMU
MU3MEPCHUS KaXXI0W BETUIMHBI.

Pemenue 3amad, CBS3aHHBIX C OTHOIIEHHUEM, MPOIOPIHMOHATEHOCTHIO
BEJIMYHH,IPOIIEHTAMU; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU 1 MPOIICHTHI.

Onenka W TPUKUIKA, OKpyrieHHe pesyiabrata. CocTaBieHHEe OYKBEHHBIX
BBIPAYKEHUH I10 YCIIOBUIO 3a1a4U.

[IpencraBieHne MaHHBIX C TOMOIILI0 Tabmwi u guarpamm. CtonOdaTsie
JUarpaMMBbl: YTCHHE M ITOCTpOeHUE. UTeHNEe KPYTrOBBIX JUATPAMM.

Harnsiaas reometpus

Harnsnaele mpencrtaBieHuss o (urypax Ha TUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyd, YTOJ, JIOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3aumHoe pacronokeHue JIBYX MPSMBIX Ha IIOCKOCTH, IapajliebHbIC
npsiIMbIe, TEPICHAMKYJSPHBbIC MpsMble. V3MepeHne pacCTOSHHA: MEXIY IBYMs
TOYKAMH, OT TOYKHJIO TIPSIMOM, JUTMHA MapIIpyTa Ha KBaJIpaTHOU CETKE.

M3mepeHre W TMOCTPOCHHWE YIJIOB C TIOMOIIBIO TPAaHCIOPTHpA. Buisl
TPEYTrOJbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYIOYTOJbHBIH,
paBHOOCIPECHHBIH, PaBHOCTOPOHHUH. YeThIpEXYTOIbHUK, IPUMEPBI
YeThIPEXYTOJIBHUKOB. [IpsIMOYTONBbHUK, KBaIpaT: UCIOJIb30BaHHE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3oOpaxkeHue reoMeTpuyecKux (GUryp Ha HEIMHOBAHHOU
Oymare ¢ HCIOJb30BAaHUEM LUPKYJs, JIMHEWKH, YTOJbHUKA, TPAaHCIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumetp ™MHoroyroipHuka. [loHsiTue T1UIOmMEAAM GUTYPBI, EAUHUIIBI
u3Mepenus miomanu. [pubnmxénnoe n3mepenue mwiomaan Guryp, B TOM YUCIIE
Ha KBaJpaTHOU ceTke. [IpubmmkEHHOe 3MepeHne MJIMHBI OKPY>KHOCTH, TUIOIIAIN
Kpyra.

CummeTpus:  IEHTpallbHasg, oOceBas W  3epKajibHas
cummMmetpun.lloctpoerne cuMmMeTpUIHbIX QUTYP.

HarnsnHblie npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypaXx: Mapajuiejenunes,
KyO, mpu3Ma, TUpamMuaa, KOHYC, IUMHAP, map u cdepa. HM3o0paxkenue
MPOCTpaHCTBEHHBIX Guryp. [lpumepbl pa3BEPTOK MHOTOTPAHHUKOB, IUJIUHApPA H
konyca. Co3maHue Mojeneil MpoCTpaHCTBEHHBIX (uryp (M3 Oymaru, mpOBOJIOKH,
TUIACTHIIMHA U IPYTUX MAaTEPUATIOB).

[TonsiTne o0BEMA, enuHMIBI H3MepeHHus o0béMa. OOBEM TPAMOYTOIBLHOTO
napajiesienunena, Kyoa.

MNPEAMETHBIE PE3YJIbTATHI
[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:
Yuciaa v BbIYUCIEHUS
[TonumMaTs W  OPaBWIBHO  yHOTPEOJNSITH  TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMH YHCIaMU, OOBIKHOBEHHBIMH M JCCATUYHBIMU JPOOSMHU.
CpaBHHMBaTh W YIOPSAOYMBATH HATypallbHBIC 4YHCJIa, CpPaBHUBATh B

17



MPOCTEHIINX CIy4astX OOBIKHOBEHHbBIE JPOOU, AECITUUHBIE APOOHU.

CoOoTHOCUTH,  TOUKY HA  KOOPJAMHATHOM  (YUCIOBOM)  mpsMOA  C
COOTBETCTBYIOIIUM €i YMCIIOM W HM300pakaTh HATypajbHbIE YMClia TOYKaAMU Ha
KOOPAMHATHOM (YUCITOBOM) MPSMOH.

BoinonHsaTh apupMeTHIECKUE JEeHCTBUS c HaTypaJIbHBIMU
YHuCIaMH, ¢ OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyUasiX.

BrInomHATh NPOBEPKY, MPUKUIKY pe3yJIbTaTa BEIYUCICHUH.
OKpyTJISITh HaTypabHBIC YHCIIA.
Pemienune TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3alayu apuPMETHUYECKUM CHOCOOOM U C TOMOIIbIO
OpPraHM30BaHHOTO KOHEYHOTO repedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojaepikaiide 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITMYUHBI:
CKOPOCTb, BpEMSsI, PACCTOSIHHE, 1I€HA, KOTUYECTBO, CTOUMOCTD.

Hcnonw3oBaTh KpaTKkue 3alucCH, CXEMbl, TaOJullbl, OO0O3HA4YCHUs MpHU
pElIeHUH 3a7ad.

[Tonp30BaThCs OCHOBHBIMH  CIAWHHUIIAMH  W3MEPEHHUS: IIEHBI, MaccChl,
pacCcTosiHUS, BPEMEHHU, CKOPOCTH, BbIpakaThb OJIHU €IWHUIIBI BEJIUYUHBI 4epe3
TpyTHe.

N3Bnexars, aHAJIM3UPOBATb, OIICHUBATH uHpopManuio,
NpEe/ICTaBICHHYI0 B TabiMile, Ha CTOJOYATOW AMarpamMme, HUHTEPIPETUPOBATH
IPEACTaBICHHBIE JaHHBIE, UCIIOIB30BATh JAHHBIE ITPU PEILICHUH 33/1a4.
Harasignas reomerpust

[Tonp30BaThCs TEOMETPUUECKUMHU MOHITUSIMH: TOUYKA, MpsAMasi, OTPE30K, JIyY,
YTOJ1,MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIOMHNX (popmy
U3YYCHHBIX T€OMETPUUECKUX PUryp.

Hcnonp30BaTh TEPMUHONOTHIO,  CBSI3aHHYIO C  YIVIAMU:  BEpIIMHA
CTOpPOHA, C MHOTOYrOJIbHUKAMHU: Yroji, BEPIIMHA, CTOPOHA, JUAroHallb, C
OKPYKHOCTBIO: paiuycC, AUaMETp, UEHTP.

N300pakath W3y4eHHBIE TeOMETpUYecKHe (QUrypbl Ha HEIWHOBAHHOW U
KJIeT4aTorOymMare ¢ moOMOIIBIO ITUPKYJIS U JINHEHUKH.

HaxomuTe  AJMHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHUEM C

MOMOIIBIOJIMHEUKH, CTPOUTh OTPE3KU 3a1aHHOM JIJIUHBI; CTPOUTH
OKPY’KHOCTb 33/IaHHOT'O pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB NMPAMOYTOJIbHUKA, KBaApaTa JIJs UX
MIOCTPOEHMSI, BBIYUCIICHUS IUIONIAAN U IEPUMETPA.

Boluncnath mepuMerp M IUIOMIAAb KBajpara, MNPSIMOYTroJibHUKA, (QUryp,
COCTaBJIEHHBIX M3 MPSMOYIOJbHHKOB, B TOM 4HCie (PUTyp, U300paKEHHBIX Ha
KJIeT4yaTonOymare.

[Tonp30BaThCsi OCHOBHBIMU METPUYECKHUMHU €AMHULAMH W3MEPEHUS JINHBI,
IJIOIIA/IN; BBIPAXKATH OJIHA €IMHUIbI BETUYUHBI Uepe3 APyTHe.

Pacno3naBath mapamienenunen, KyO, HCHIOIb30BaTh TEPMHUHOJOTHUIO:
BEpIIMHA, PeOpO TrpaHb, U3MEPEHHs, HAXOAUTh H3MEPECHUs MapajlieenuIesna,
KyoOa.

Boluncnate 00bEM KkyOa, mapaiesnenuiiena Mo 3aJaHHbIM H3MEPEHUsIM,
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M0JIb30BAThCS €MHULIAMU U3MEpPEHUs 00bEMa.

Pemrate  HecnoxHbIE 3a/1a4n Ha  HU3MEpPEHHE  TIE€OMETPUYECKUX
BEJINYMHB MPAKTUYECKUX CUTYAIUAX.

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 KJacce:

Yuciia v BbIYMCICHUSA

3HaTh U NOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMUA BHJAMHM YHUCEN U
cnocobaMu HMX 3aIlUCH, MEePeXOJuTh (€ClM 3TO BO3MOXKHO) OT OAHOU (HOpMBI
3aIlMCH YMCla K IPYrou.

CpaBHUBATh U YNOPSIOYMBAThH LEJIbIE YUCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu,CpaBHUBATH YUCIIA OJHOTO U PA3HBIX 3HAKOB.

BoinonHsaTh, coyeTas YCTHbIE M NUCbMEHHbIE NPHUEMBI, apupMeTUUYECKUe
JEUCTBUSIC HATYPAIBHBIMU U LIEJIBIMU YUCIaMH, OOBIKHOBEHHBIMH U JAECATUYHBIMU
IpOo0SIMHU, MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbIuMCHATh 3HAYEHUS] YUCIOBBIX BBIPAXKEHUW, BBINOJHATh TPUKUIKY U
OLICHKY pe3yJbTaTa BBIYMCICHUN, BBIMIOJHATh MPEeOOpa3OBaHUS  YHMCIOBBIX
BBIpQYKEHUIHA OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COoOTHOCUTH TOYKY Ha KOODAMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M
YUCIIOM M HU300pakaTh 4YMCla TOYKAMU Ha KOOPJAMHATHOM MpsSMOM, HaXOIUThb
MOAYJIb YUCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOM CHUCTEME KOOPAMHAT ¢ KOOPAWHATAMHU
3TOM TOYKH.

OKpyTasTh LENble YUCiia U IeCATUYHBIE IPOOU, HAXOIUTh MPUOTKEHUS YUCEe.
YucsioBbie M OyKBEeHHbIC BbIPAKEHHSA

[lonumaTe U ynoTpedsaTh TEPMUHBI, CBA3aHHBIC C 3aMHCHIO0 CTENEHU YHUCIA,
HaXOAUTh KBajpaT U KyO YHMCIA, BBIYMCIATH 3HAYEHUS YHCIIOBBIX BBIPAKCHHH,
COJIEpIKaILUX CTEIICHH.

Ilonp30BaThCs MpU3HAKAMM JIETMMOCTH,  PAaCKIaJbIBaTb  HATypaJlbHBIE
Yyucia Ha MPOCTbIe MHOKUTEIH.

[Tonb3oBaThCs MacITabOM, COCTABIISITH MPOTIOPIIUU M OTHOIIICHHUS.

Hcnonp3oBaTh OyKBBI 1151 0003HAUEHUS YKCEN MPH 3alMCU MaTEeMAaTUYECKUX
BBIPAKEHUM, COCTABIISATh OYKBEHHBIE BBIPAKECHHS U (DOPMYJIIbI, HAXOJAUTH 3HAYCHUS
OYKBEHHBIX  BBIPQXKCHHMH, OCYIIECTBISS  HEOOXOAMMBIE  TOACTAaHOBKU U
peoOpa3oBaHuUs.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemienue TeKCTOBBIX 32124
Pemrate MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4l ApU(PMETHIECKUM CITIOCOOOM.

Pemare 3amaum, CBA3aHHBIE C OTHOLIEHHWEM, IPONOPLUHUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMH, PEIIATh TPH OCHOBHBIE 33/1a4M HA APOOH M MPOLICHTHI.

Pemwate 3amaum, coaepskampe 3aBHCUMOCTH, CBSA3BIBAIOIIME BEIMYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, 1LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOJUTENLHOCTh, BpeMs, 00BbEMa pabOoThl, HCHOJB3YS apupMeTHUECKUE
NEUCTBHS, OLICHKY, IPUKHUIKY, T[OJb30BaThCA  EIAMHULIAMHA  H3MEPEHHUs
COOTBETCTBYIOIINX BEJIMYHH.

CocTaBisaTh OYKBEHHBIE BBIPAKEHUS T10 YCIOBUIO 3a1a4H.
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N3Bnexats uHboOpMalnuio, MpEeACTaBICHHYI0 B Tabiuiax, Ha JUHEHHOM,
CTON0YATON WM KpYroBOW JuarpaMMmax, HHTEPIPETUPOBATH MPEACTABICHHbIE
JAHHBIE, UCIIOIb30BATh JAHHBIE IIPYU PEIICHUH 33/1a4.

[IpencraBnars uHGOPMAIMIO C TOMOLIBIO TaOJUL, JTUHEHHON U CTOIOYATON
Iarpamm.

Harusanas reomerpus

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHUpPA, HMEIMMNX (popmy
U3YYEHHBIX T€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTYP.

N300paxkaTb ¢ TOMOLIbIO LHUPKYJSA, JIMHEWKH, TpaHCIOpTUpa Ha
HEJIMHOBAaHHOW W KJIeTYyaToOM Oymare H3y4eHHblE IIJIOCKME T'€OMETPUYECKHe
Gurypsl 1 KOHQUrypaluu, CHMMETPUYHBIE PUTYPBHI.

[lonb3oBaThCs ~ FEOMETPUYECKMMH  MOHSATHUSIMU:  PAaBEHCTBO  (UTYD,
CUMMETpHUsI, HCMOJIb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CHUMMETpPHEH: OCh
CUMMETPHUH, LIEHTP CUMMETPHUHU.

HaxonuTs BEIMYMHBI YTII0B U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHUPA, CTPOUTH
yIJIbl 33JaHHOM BEJIMYMHBI, MOJb30BaThCA MPU PELICHUU 3a]1ad rPagyCHOU Mepoil
YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIIOW YIJIBI.

Beluncnath OOuHY JIOMaHOW, MEPUMETP MHOTIOYTOJIBHUKA, IOJIb30BAThCS
€IUHULAMU W3MEPEHUs JUIMHBI, BbIpakaThb OJHU E€AWHULBI HU3MEPEHUS JJIUHBI
4yepes apyrue.

Haxonute, uCrons3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS
TOYKaMH, OT TOYKHU 10 NPAMOM, JIMHY IIyTU HA KBAJAPATHOU CETKE.

Bbruncnsate mnomanes  uryp, COCTaBIEHHBIX U3 IPSMOYTOJIbHHUKOB,
UCNOJb30BaTh pa30MEHUE Ha  MNPSAMOYIOJbHUKM, Ha  paBHbIE  (UTYPHI,
NOCTpauBaHUE 1O IPAMOYIOJBHUKA, IIOJIb30BATbCS OCHOBHBIMU €IMHHULAMMU
U3MEPEHUA IUIOIIAAM, BBIPAXKATH OJHM EOUHHULIBI HM3MEPEHUs IUIOLANU Yepes
Ipyrue.

Pacno3HaBaTh Ha MOJENAX M M300paKEHUSIX MUPAMUIY, KOHYC, LMIUHJIP,
UCMOJIb30BaTh TEPMUHOJIOTHUIO: BEPILIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.
N300paxkaTh Ha KJIETYaTON OyMare MpsMOYTOJIbHBINA MapaJIeIeTUIeI.

Bbraucnsate 00bEM NpsAMOYTOJIBHOIO Mapajjiesienuneaa, Kyoa, mojib30BaTbCs
OCHOBHBIMHU €MHUIIAMU U3MEpPEHUs: 00bEMa;

Pemlare  HecOKHBIE — 3aJauyd HAa  HAXO0XKACHUE  TIEOMETPUYECKUX
BEJINYUH B IIPAKTUYECKUX CUTYaLUSX.
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TEMATHUHYECKOE IINTAHUPOBAHHUE 5 KJIACC
HanmenoBanue pasgena |KomaudecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHbie uncina. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;

JlelicTBHS C HATYpalbHBIMU
qUCIaMU

CHUCTEMA CUUCIIEHUS.
Psn HaTypanbHbIX
YHCEL.
Harypanbneiit psn.
Yucno 0.
HarypanbHbie yncia
Ha KOOpJIAMHATHOMU
MIPSMOM.
CpaBHeHnue,
OKpYIJIEHUE

HaTypaJbHbIX YUCEI.

Apudmetnueckue
JICUCTBUSI

C HaTypaJbHBIMHU
yuciiamMu. CBoiicTBa
HYJISI TIPY CIIOKEHUH
Y YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKCHUH.

NnpeaIaratb U 00CyKIaTh COCOObI YIIOPSA0UYUBAHUS YUCET.
N300paxaTh KOOPAUHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMON, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBathb cBoiicTBa HaTYpaabHOTO psAaa, uncen 0 u 1
IIPH CJIOKEHUH U YMHOKEHHU.

Hcnmouab30BaTh NPaBUJIO OKPYIJICHUS! HATYPAIBHBIX YUCET.
BoinoausaTs apudpmMernyecKkue JeMCTBU C HATYPAIbHBIMU
YUCJIaMU, BBIYUCIAATH 3HAYEHUS YUCIOBBIX BhIPAKECHHI

co ckoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTEIEHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAHUE,
MOKa3aTeNb), BBIYMCIAATH 3HAYEHHUS CTEIICHEH.

BbINOJHATH NPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPAYKCHUH, MPeAJIaraTb U IPUMEHATh NPUEMbI IPOBEPKU
BBIYHCJICHUH.

HUcnonb30BaTh NPH BHIYUCICHUAX NIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTeEIbHOE CBOMCTBO YMHOXKEHUS; (OPMYIHMPOBATH
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[lepemecTUTENBHOE U
COUYCeTaTEIILHOS
CBOMCTBA CJIOKCHMUS
151 YMHOKEHUS,
pacipeeIuTENbHOE
CBOMCTBO
YMHOKEHUS.
Jleaurenn u
KpaTHbIE YyHca,
Pa30KEHUE 4Yucia
Ha MHOXKUTEJIHN.
Jlenenue

c ocratkoM. IIpocTeie
M COCTaBHBIE YHCIIA.
[Ipu3Haku
TETMMOCTH Ha 2, 5,
10, 3, 9.

CrerieHp c
HaTypaJbHbIM
[MOKa3aTeJIeM.
UncnoBbie
BBIPAYKCHUS; TIOPSIIOK
nencTBuil. Pemenue
TEKCTOBBIX 3aJa4 Ha
BCce apuMeTHIeCKue

N npuMeHsTh mNpaBMIa 1peoOpa3oBaHUs  YHUCIOBBIX
BBIPAKEHU Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEUCTBHI.
HcciienoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTh H
000CHOBBIBATH I'MIIOTE3bl, (popMyJIHPOBATH 00001ICHUS U
BBIBO/IbI 10 pE3yJIbTaTaM IIPOBEAEHHOTO UCCIIEIOBAHMS.
@opmMyJIMpPOBATH ONpeaeJeHUsl IETUTENS U KPaTHOTO,
HA3bIBATh JICJIUTEIN U KPATHBIC YMCJIA; PACIHO3HABATH
[POCTBIE W COCTAaBHbIE YMHCIA; (POPMYJTHPOBATH H
MPUMEHATh NMPU3HAKHU JeauMmocTd Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJTOPUTM DPA3JI0KEHUS YKCIIa HAa MPOCTHIE

MHOXHUTCIN, HaX0AUTb OCTAaTKH OT OCJIICHHUA U
HCIIOJIHOCYACTHOC.

Pacno3naBarthb HNCTHUHHBIC )41 JIOKHBIC
BbICKA3bIBAHU 0) HaTypaJbHBIX qHuciiax,

NMPUBOAUTH MPUMEPHI U

KOHTPIIPUMEPBI, CTPOUTh BBICKA3BIBAHUS M OTPUILIAHUSA
BBICKA3bIBAHUIM O CBOMCTBAX HATYpPaJIbHBIX YUCEI.
KoHncTpynpoBaTh MaTeMaTH4eCKHeE NPeI0KeHUA

C TIOMOILIBIO CBA30K «W», «UIN», «ECIH. .., TO...».

PemiaTh TEKCTOBBIE 3a7ayd apu(PMETHUYECKUM CIIOCOOOM,
HCNO0JIb30BATH 3aBUCUMOCTH MEK]ly BEJIMYMHAMU (CKOPOCTD,
BpEMs, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTb W Ap.):
AHAJIM3MPOBATh U OCMBICJAMBATHL  TEKCT  3a/lauu,
nepegopMyJIUpPOBaTh YCJIOBUE, M3BJEKATb HEOOXOIUMBIE
NaHHbIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXIY BEIUYUMHAMH,
CTPOMTBD JIOTUYECKYIO LIEMTOUKY PACCYKACHUN.
MoaeJupoBaTh X0/ PEIICHUS 3a/1a41 C TIOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha JBI)KCHHE U
MOKYTIKH

CXEMBI, TAOIHIIEL.

[IpuBoauTh, pa3zdéuparb, OLEHUMBATH PA3IUYHbBIC PEIICHMUS,
3aMKiCH PEelIeHUI TeKCTOBBIX 3a/1ay.

KpuTnyeckn oueHMBATh IOJYYEHHBIH pe3yibTarT,
OCYLIEeCTBJISITh CAMOKOHTPOJIb, IPOBEPSE OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAMTH OIIUOKH.

PemaTh 3a71auu ¢ MOMONIBIO Mepedopa BCeX BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBHCS € MCTOPHe pa3BUTHS apu(DMETUKU

HaI‘JIH}IHaSI reomMeTpus.

JIMHMM HA TUTOCKOCTH

Touka, ipsmas,
OTPE3OK, JIyY.
JIomanasi.
M3mepeHue IiiHbI
OTpE3Ka,
METPUYECKUE
CJIUHUIIBI
M3MEPEHUS JJINHBI.

OKpY>KHOCTb U KPYT.

[[pakTHueckas
pabota
«IlocTpoenue y3opa
13 OKPYKHOCTEN».
Yron. [Ipsmon,
OCTPBI, TYIIOU U
Pa3BEPHYTHINA YIJIbL.
M3mepenue yrios.

Pacno3naBaTth Ha YCPTCIKAX, pUCYHKaAX, OIMUCBIBATD,

MCIIOJIb3YSl TEPMUHOJIOTHIO, U M300PaKATH C TTOMOIIBIO
YEepTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yToJ, IOMaHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAUTH MPUMeEPBI 00bEKTOB PEATHHOTO
MHpa, UMEIOITUX (popMy H3yUeHHBIX (DUTYpP, OLEHUBATH UX
ITMHEHWHBIC PA3MEPHI.

M cnoab30BaTh JUHEWKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
1U1S1 TOCTPOEHUS U U3MEPEHHUSI: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOW JUTUHBI, YIOJI,
3a1aHHOM BEJIMYHMHBI, OTKJIAABIBATH [IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPY>KHOCTB 3aJJaHHOT'0 paauyca.
M300pakaTh KOHPUTYpAITN T€OMETPHIECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX 4aCTEH HA HEJIMHOBAHHOMW U
KJIETYaTON OyMmare; mpeajaratb, OMUCbIBAThH U 00CYKIaTh
CI0CO0BbI, AJITOPUTMBbI IIOCTPOCHHUS.

Pacno3HaBaTh 1 U300pakaTh HA HEJIMHOBAHHOU U
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[IpakTrueckas
paboTta
«ITocTpoenue
[YIJIOBY»

KJIeT4aTOM Oymare mpsMOM, OCTpPbIM, TYHOM, pa3BEPHYTHII
YIJIBl; CPABHUBATH YIJIBL.

BuIuKcJaATh JUIMHBL OTPE3KOB, JIOMAHBbIX.

IlonnMaTe HW HCHOJAB30BATH MNPH pelUeHHH 3a7a4
3aBUCMMOCTH MEXIy €IUHULIAMU METPUYECKOU CHUCTEMBI
MEp; 3HAKOMHMTBCH C HEMETPUYECKUMM CHUCTEMaMHU Mep;
BbIPAKATh JUIMHY B PAa3JIMYHBIX €AMHULIAX U3MEPEHUS.
HccaenoBath Gurypsl M KOHPUIYpaluu, HCIOIB3YS
11(POBBIE pECypPChI

OOBIKHOBEHHBIE APOOHU

48

Jlpo6Os. [IpaBusbHBIE U
HEIIPABUIIbHBIC
poOu. OcHOBHOE
CBOHCTBO JIpOOH.
CpaBHeHue JapoOei.
CiiokeHue u
BBIYUTAHHE
OOBIKHOBEHHBIX
npobOeit. CwmermanHas
npoOb. YMHOXEHUE U

neneHue
OOBIKHOBEHHBIX
npo0eit; B3aUMHO-

oOpaTHbIe ApOOH.
PemieHue TEKCTOBBIX
3aja4, COJACPIKAIINX
npobu. OCHOBHBIC

MopeaupoBaTthb B rpadudeckoil, npeamMeTHoi Gopme,

C TMOMOIIBIO KOMITBIOTEPA TTOHATHUS U CBOMCTBA, CBSI3aHHBIEC
0OBIKHOBEHHOH JPOOBIO.

UutaTh M 3aNMCHIBATh, CPABHMBATH OOBIKHOBEHHBIE ApPOOH,
npeajaratb, O0OCHOBBIBATH M  O0OCY:KIaTh  CIOCOOBI
YIIOPSIIOUMBAHUS APOOEH.

MN300paxkaTh OOBIKHOBEHHBIC IPOOU TOUKAMU

HAa KOOPAWHATHOW MPSIMOM; MCHOJb30BATHh KOOPAWHATHYIO
MPSIMYIO /111 CPAaBHEHUS IPOOEH.

@opmMyJIPOBATh, 3aANMUCHIBATH C MOMOIIbIK) OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOW JpOOH; MCMOJb30BATh OCHOBHOE
CBOMCTBO ApOOM ISl COKpaIleHus Ipo0el U MpUBEICHUs Ipoou
K HOBOMY 3HAMEHATEIIO.

[IpeacTaBasiTh CMEIIAHHYIO ApoOb B BHUJE HENPABUIBHOU W
BBIJCJISTH LEIYI0 YacTh YUCJa U3 HEMPABWIBLHON ApoOu.
BoInoJHATH apupMeTHyecKue 1eiicTBUs

C OOBIKHOBEHHBIMU APOOSIMU; MPUMEHSATH CBOICTBA
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3a/1aud Ha IpoOu.

[IpumeHeHue OykB
IS 3aIIMCU
MaTeMaTHYECKUX
BBIPAYKCHUH U
[IPEIJI0KEHAN

apupMEeTUUECKUX IEUCTBUMN ISl pallMOHATIN3AIINH

BBIYKCIICHUM.

BbINOJHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BHIYUCICHU;
NnpeaIaratb U NPUMEeHITh NPUEMBbI POBEPKHU BHIYUCICHUM.
[IpoBoauTH McC/IEIOBAHUA CBOICTB ApoOeii, omupasich

Ha YUCJIOBBIC SKCTIEPUMEHTHI (B TOM YHCJIE C ITOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIEC U JIOKHBIE BHICKA3bIBAaHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHUM.

PemaTh TEKCTOBBIC 3a7a4H, COJIEpKAIIUE APOOHBIC TaHHBIC, U
3a71a4M Ha HAXO0XKJIECHHUE YaCTH LIEJIOr0 U LEJIOTO 10 €ro 4YacTH;
BBISIBJISITH UX CXOACTBA U Pa3IHn4Hus.

MopaeaupoBaTh X0/ PELICHUs 3a1a4U C IIOMOILBI PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

IIpuBOAMTH, pa30upaTh, OLEHUBATH PA3JINYHBIE PEILICHHUS,
3aIlMCU PEIICHUN TEKCTOBBIX 3a/a4.

Kputuveckun oueHMBaTh MOJYYCHHBIN PE3yJbTarT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET

HA COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLINOKH.
3HAKOMUTBCS € UCTOPHeil pa3BUTHUS apU(DMETHKU

Harnsignas reometpus.

MHOroyroJIbHUK1

MHOrOyrOoJIbHUKH.
HeThIpEXYTrONbHHUK,
MPSIMOYTOJIbHUK,
KBaJparT.
[TpakTrueckas

OnucpiBaTh, HCMOJb3YS TEPMHHOJIOTUIO, H300paKaTh

C IOMOILIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJbHUKHU.

I[IpuBOAMTH NPUMeEPBI 00BEKTOB PEATHHOTO0 MUPA, UMEIOLIUX
(dbopMy MHOTOYTOJIbHHKA, IPSIMOYTOJILHUKA, KBaJpaTa,
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paboTa
«ITocTpoenue
PSMOYTOJIBHUKA C
3aIaHHBIMU
CTOpPOHAMH

HAa HEJIMHOBAHHOM
Oymarey.
TpeyrojabHUK.

[ Inomans u
EpUMETP
NPSAMOYTOJIbHUKA H
MHOT'OYT'OJIbHUKOB,
COCTaBJIEHHBIX W3
MPSMOYTOJIbHUKOB,
€ AIUHULIBI
N3MEPEHUS

101 AU,
[lepumeTp
MHOT'OYT'OJIbHUKA

TPEYroJIbHUKA, OLEHUBATH UX JINHEHHBIC PA3MEPHI.

BbIuncJATh: NEPUMETP TPEYrOJIbHUKA, MPSMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IUIOWIAJAb NPSIMOYTOJIbHUKA, KBaapara.
N3o00paxaTh OCTPOYTOJIBHBIE, NpSIMOYTOJIbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouth Ha HEJIWHOBAHHOW M KJIETYAaTOW Oymare KBaJpaT W
MPSIMOYTOJIBHUK C 33JJaHHBIMU JIJTMHAMU CTOPOH.

HccaenoBaTh CBOWCTBA TNPSIMOYIOJIbHUMKA, KBajpaTa MyTEM
DKCTIEPUMEHTA, HAOIIOJEHUS, U3MEPEHHUs, MOJCITUPOBAHUSL;
CpaBHUBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoHcTpynpoBaTh MaTeMaTH4YeCKHE MPeAJI0KeHUS

C TIOMOIIBIO CBSI30K «HEKOTOPBI», «I000i». Pacno3HaBaTh
MCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

HcciaenoBaTh 3aBUCUMOCTD IUIOINIAAN KBaJIpaTa OT AJIMHBIETO
CTOPOHBI.

HMcnoab30BaTh CBOMCTBA KBAJAPAaTHOM CETKH JJISI TTOCTPOCHUSA
buryp; pa3ouBaTh MPSIMOYTOJIbHUK Ha KBaJIpaThl,
TPEYTrOJIbHUKH; COCTABJSATHL (QUTYpHl W3 KBaJapaTOB W
MPSAMOYTOJILHUKOB U HAXOJIUTh UX IUIONIAAb, Pa30UBaTh (DUTYPHI
Ha MPSIMOYTOJIbHUKHN U KBAJPaThl 1 HAXOJIUTh UX TUIOIIA/Ib.
Bbipa:xxkaTh BEIMYMHY IUION[AJA B PA3JAYHBIX E€IUHHUIAX
M3MEPEHUSI METPHUYECKOM CHUCTEMBI MEp, MMOHUMATHL MW
HCII0JIb30BaTh 3aBHCHUMOCTH MEXKTY METPUYECCKUMHU
CAUHULIAMHA U3MEPEHUS TUIOIIA .
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3HAKOMHUTHLCS ¢ NpUMepaMu MNPUMEHEHHUsl TUIOHATU WU
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pemarts 3apauun

U3 peaJbHOM KU3HHU, Mpeaiaratb M 00CYKIaTh pa3iHuYyHbIE
CIoCO0bI pelICHUs 3a/1a4

JlecsTuunble IpoOU

38

JlecaTU4HAsT  3aIuCh
npo0Oeit. CpaBHeHUE
NECATUIHBIX JPOOCH.
JlericTBUs

C JICCITHYHBIMHU
POOSIMHU.
OkpyriieHue
NECATUIHBIX
poOeii.

Pemienue TEKCTOBBIX
3ajay, CcoJepKallux
poOH. OCHOBHBIE
3a/1a49M Ha IpoOu

[IpeacTaBasith JECITUYHYIO JpoOb B BHUJE OOBIKHOBEHHOM,
YUTATHh M 3aNHCHIBATH, CPAaBHHUBATBL JECATUYHBIE JpOOH,
npeajiaratb, OOOCHOBBIBATH M 00CY:KIaThb  CIOCOOBI
YIOPSIIOYMBAHUS IECATUUHBIX IPOOEH.

N300paxkaTh IecITUYHBIC APOOU TOUKAMHU Ha KOOPIMHATHOM
[IPSIMOM.

BoISIBASITH CXOACTBA M Pa3jMuusi MPaBWI apuPpMeTHIECKUX
NMEeWCTBUI ¢ HATYpPaJIbHBIMU YHCIAMU U JIECATUYHBIMU APOOSIMH,
OOBSICHSITD HX.

BbInoJHATh apudmMeTrnueckue NeUCTBUS C JAECATUYHBIMU
pOOSIMU; BBINOJHATH NMPUKUIKY M OLEHKY pe3ylbTara
BBIYKCIICHUM.

I[IpumMeHsITh cBOiicTBa apuMETHUYECCKUX JICHCTBUI

TUISL palliOHAIN3alMK BEIYUCICHUH.

I[IpuMeHsITh MPABUJIO OKPYIJIEHHS JCCATHYHBIX JTPOOCH.
I[IpoBoaAMTH HCCAEIOBAHUSA CBOMCTB JCCATUYHBIX IpOOEH,
OMUPASICh HAa YUCIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOUIBI0O KOMITBIOTEPA), BBIIBUIaTh I'MIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 JIpo0siX, MPUBOAUTH NMPUMEPbI U KOHTPIPUMEPHI, CTPOUTH|
BbICKA3bIBAHMS U OTPUIIAHUS BbICKAa3bIBAHMIA.
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PemiaTh TEKCTOBBIE 3a/1a4H, COJIEpKAIINE IPOOHBIE TaHHbIE, U
Ha HAaxXOXKJCHHE YacTH LEJOr0 M LEJOro IO €ro 4YacT;
BBISIBJISITH MX CXOACTBA M Pa3JnyMsl.

MoaeaupoBaTb XOJ pEUICHUS 3aJa4yd C I[OMOIUIBIO
pucyHKa, cxeMmbl, Tabmuubl. IlpuBoauThL, pa3doupars,
OLICHUBATH PA3JINYHBIE PEUICHUSA, 3alllCH PEUlICHUN
TEKCTOBBIX 3a/1a4.

OnepupoBath APOOHBIMU YHUCIAMU B PEAJIbHBIX KU3HEHHBIX
CUTYaLUSIX.

Kputnueckn OlIeHMBATh MOJIYYEHHBIA  pEe3yJIbTar,
OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSIST OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OIIHUOKH.

3HAKOMUTBHCS ¢ MCTOPHel pa3BUTHS apU(DMETHKU

HarnsiaHast reoMmeTpust.
Tena u purypsi
B [IPOCTPAHCTBE

MHOTrOrpaHHHUKH.
MN3o0paxenue
MHOTOT'PaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
Te.

[ [psAMOYTOIBHBIN
napajuiesienumnen,

ky0. Pa3BépTku KyOau
napajuiesienumnea.
[IpakTueckas padbora
«Pa3BépTKa KyOay.
0O0BEM KyOa,

Pacno3zHaBaTh HA 4YepTexax, pUCYHKAX, B OKPY’KalOIeM
Mupe PSAMOYTOJBHBIN napajuiesienumnesn, KyoO,
MHOT'OTPAaHHUKH, ONMHUCBHIBATH, UCIOJb3YyS TEPMHHOJIOIHIO,
OLICHUBATH JINHEHHBIE Pa3MEPHI.

[IpuBoauTH NMpUMepbI 0OHEKTOB PEaTLHOTO MUPA, UMEIOITUX
(dbopMy MHOrorpaHHUKa, MPSIMOYTOJIBHOTO MapajuleenuIe/a,
KyOa.

M300pakaTh Ky0 Ha KJIeTUaTOM Oymare.

HccaenoBary  cBoMcTBa  Ky0a,  MPSMOYTOJBHOIO
napajiesielune a, MHOTOTPAHHUKOB, HCIOJIb3YsI MOJEIIH.
Pacno3zHaBath M M300paxkaTh pa3BEPTKU Kyba U
napajieNenurena. MopaeaupoBathb KyO u
napajuieNenunen] U3 OyMard W NPOYUX MaTepHalioB,
00BSICHATH CIIOCO0 MOJEIIUPOBAHUA.
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PSIMOYTOJILHOTO
napasuieienunesa

Haxoauth u3MepeHus, BBIYMCAATH IUIONIA[b MOBEPXHOCTH;
00bEM KyOa, MPSIMOYTOJLHOTO MapaljieeNuIe/1a; HCCae10BaTh
3aBHCUMOCTb 00BbEMa Ky0a OT JJIMHBI €r0 pedpa, BLIABUTATH
000CHOBBIBATH THIIOTE3Y.

Ha6101aTh U NPOBOAUTH AHAJOTHHM MEXIY MOHSTUSIMHU
TUTOIIAU 1 00bEMA, IIEpUMETPa | TUIONIAIA TTOBEPXHOCTH.
Pacrno3HaBaTh UCTHHHBIC U JIOKHBIC BHICKA3bIBAHHS

0 MHOTOTPAHHUKAX, MPUBOAUTH MPUMeEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS W OTPUIIAHUS BHICKA3bIBAHHIA.
PemiaTh 321244 U3 peaibHOM KU3HU

[ToBTOpEeHue n 00001IeHNE

10

[ToBTOpEHUE
OCHOBHBIX IMOHATHH U
METOOB Kypca

5 Kjacca,
0000111eHEe 3HAHUI

BoruncJasTh 3HAUCHUS BBIPAKEHUH, COJIEpKAILIMX HATYpalbHbIC
yrciia, OOBIKHOBEHHBIE M JIE€CATUYHBIE JPOOH, BBITOIHSTH
npeoOpa3zoBaHus YHCEIL.

Bri0upaTh crocod CpaBHEHHsI YUCEJ, BBIYUCIICHUH,
NMPUMEHSITh CBOWCTBA apuMeTHUYECKHX NEUCTBUM

TUISL palliOHATN3alM BEIYUCICHUH.

OcCylmiecTBJIAATh CAMOKOHTPOJb BBIIIOJIHAEMbIX JIEUCTBUH U
CaMOIIPOBEPKY PE3YIbTaTa BHIYUCICHUN.

Pemnats 3agayM W3 pEAIbHOM  KW3HM, NPHUMEHSAThH
MaTeMaTU4YeCKHe 3HAHUSA Ui pPELICHHS 3a7ad U3 JIPYyTux
y4eOHBIX TTPEIMETOB.

Pemath 3agaum pasHbIMM CHOCO0aAMH, CPABHMBATH -
Croco0bl pEIICHUS 3a7ayd, BbIOMPATh PANUOHAJIbHBIN
CIocoo

OBILEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KIIACC

yuciaamMu.  YucCIOBBIE
BBIPOKCHUS, TOPSIIOK
JICHCTBUH,
HCIT0JIb30BaHUE
ckoOok. OkpyriieHHE
HAaTypaJbHbIX YHCEI.
Jlenutenu W KpaTHBIC
YKiCia, HaHnOOIBIIMN
OOIIUI [EJIUTENL U
HanMeEHbIlee  oO0Iee
KpaTHOE.

JlenMMoCcTh CyMMBI H
MIPOU3BEICHMUS.
Jlenenue

C ocTaTkoM. Penienue

TCKCTOBbIX3a41a4

[CHOBaHUE pazjielia(TeMbl) TUYECTBO OcHOBHOE OCHOBHBbIE BU/IBI ICSITEIBHOCTH 00 Yy4aIOIUXCS
Kypca JacoB coJIep>KaHue
HarypanbHablie uncna 30 ApudmeTnieckue

e CTBUSA

C MHOT'O3HAYHBIMU

HATypaJbHBIMU
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HcciienoBath 1 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[IPOU3BEICHMS: IBYX UYETHBIX YUCEJ, JIBYX HEYETHBIX YHCIIE,
YETHOI'O U HEYETHOT'O YUCEIL.

HccaenoBarh CBOMCTBA JIEIMMOCTH CYMMBI U IPOU3BENACHUS
qucel.

[IpuBOAMTH MPUMeEPBbI YUCEN C 3aJaHHBIMU CBOMCTBAMMU,
PACIO3HABATH BEPHbIC M HEBEPHbIEe YTBEPKACHUS

0 CBOMCTBax 4MCEN, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS

C IMTOMOIIIbIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHeE NPeI0KESHUA

C TOMOUIBIO CBSA30K «W», «WIN», «ECIHU..., TO...».
PemiaTth TEKCTOBBIE 3a/aud, BKIIOYAIOLIUE MOHSATHUS
NIEIMMOCTH, apu(MeTH4eCKUM criocoOom,
MCII0JIb30BaThIIEPEOOP BCEX BO3MOKHBIX BAPHUAHTOB.
MopenupoBaTh XOJI pELIEHHA 3aJadyd € I[OMOIIBIO
PUCYHKa,CXEMBbI, TAOJIHUIIBI.

IIpuBoauTh, pa3dupaTb, OLEHHMBATh DPa3JUYHBIC pPELICHUS,
3alKMCH PELICHUI TEKCTOBBIX 3a/1a4.

KpuTtHyeckn OLEeHUBATH IMOJYYCHHBIM PE3yJIbTAaT, HAXOIUTh
OLIMOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBHUIO

Harnsgaas reometpus.
[IpsiMbIe HA TUIOCKOCTH

[leprieHAUKYISIpHbBIE
MPSIMBIE.
[lapannenbHble
MPSIMBIE.
Paccrosinne mexny

Pacno3HaBaTh Ha 4YepTEXKax, PUCYHKAX CIy4yaud B3aMMHOIO
PacCMoOJIOKEHHS BYX MPAMBIX.

N300paxkaTh ¢ NOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJeTyaToll Oymare JBe NepeceKarouuecs
MPsIMBIE, IBE MAPAJIICIbHBIC MPSIMBIE, CTPOUTH MPSAMYIO,
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IBYMsI TOUKaMH,
OT TOYKHM 0 IpsAMOH,
JIJIMHA MaplIpyTa

Ha KBaJPAaTHOU CETKE

NEPIEHINKYJISPHYIO JaHHOU.

[IpuBoauTH NpUMepbI MapajuIeIbHOCTH U
NEPIEHANKYJIISIPHOCTH MIPSAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTOJIbHUKAaX MEPIEHAUKYISPHBIE U
napajuiesibHble CTOpOHbl. M300pamaTh MHOTOYTOJIBHUKHU C
napajieIbHBIMU, IEPIECHIUKYISIPHBIMA CTOPOHAMH.
Haxonuthb paccTossHME MEXIY IBYMsI TOYKAMH, OT TOYKH J10
NpsAMOM, JUIMHY IyTH HAa KBaJpaTHOM CETKE, B TOM YHUCJE
UCIOJIb3YS LIM(PPOBBIE PECYPCHI

Jlpo6u

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOICTBO po0u,
COKpaleHue apoOei.
CpaBHeHHE u
YIIOPSIIOUYNBaHUE
poOeii.

JlecaTuuHble ApOOH U
METpUYCCKasl

cHUCTEMa Mep.
ApudmeTndyeckue
ICUCTBUS

C OOBIKHOBCHHBIMHU U
TECITUIHBIMHA
pOOSIMHU.
OTHOIIICHHE.

JleneHue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JpO0OH, BHIOMPATH CIIOCO0
CpaBHEHHUS IpoOei.

[IpencraBasitb AeCATUYHbIE IpOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BHUJIE€ JIECATUYHBIX, HCMOJb30BATH
IKBUBAJIEHTHbIE TMPeACTABJEHHs JPOOHBIX YHCENl TpHU UX
CpaBHEHHMH, MpU BbIUKCICHHUSIX. M CMOab30BaTh [ECSITUYHbBIC
poOu Mpu MpeoOpa30oBaHUMU BEJIUYHWH B METPUYECKON CHCTEME
Mep.

BoinoHsaThs apupmMeTrnyeckue 1eMCTBUA

C OOBIKHOBEHHBIMH U JIECITUYHBIMU JAPOOSIMHU.

BoruucasaTb 3HAYCHUSI BBIPAXKECHHUM, COJIepKaIIUX
O0OBIKHOBEHHBIE u NECATUYHBIE Ipo0u, BBITIOJIHSTh
npeoOpa3oBaHus JpoOei, BLIOMPATH CMOCO0, NPUMEHSTH
cBoiicTBa apudmeTHYeCKUX IEHCTBHM IS pPaIlMOHAIH3AINH
BBIYKCJICHU .

CocTaBJATh OTHOIIEHUS U TPONOPIUN, HAXOAUTH

OTHOILIEHHE BEJIMYHH, ICJIUTh BEJIMUUHY B JAHHOM
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OTHOILLICHUU.
MaciTa0,
nponopuus. Ilonstue
[IPOLICHTA.
Brruncnenue
[IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 10 €€
[IPOLICHTY.

PemieHre TEKCTOBBIX
3a7a4, COJAepKalux
poOu U MPOIEHTHI.
[IpakTrueckas paborta
«OTHOILIEHUE JJIUHBI
OKPYKHOCTH K €€

TuaMeTpy»

OTHOIIICHUHU.
HaxoauTh JIKCNEPUMEHTAIBHBIM NYTEéM OTHOIICHUE JTMHBI
OKPYKHOCTHU K €€ TUaMeTpy.

NuTepnperupoBaTh MacmTad Kak OTHOIIEHHE BEIUYHH,
HAXOAMTh MacIiTad TUlaHa, KapThl U BBIUYUCIATH PACCTOSHUS,
MCIIOJIb3Yys MacIlTal.

OOBSICHATH, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOLEHT». BbIpazkaTh NMpPOLEHTHI B APOOSIX U Jpodu B
NpPOICHTaX, OTHOIIEHWE JBYX BEJIUYMH B  TNPOICHTAX.
BbIYHCJIATH TPOICHT OT YMCJIA ¥ YMCIIO TI0 €0 TPOIICHTY.
OKpYrJasiTh IpOOH U IPOIEHTHI, HAXOIUTH MPUOIKCHUSTHCETT.
PemaTh 3a1a4m Ha YaCTH, IPOICHTHI, IPOTIOPIINH,

Ha HAaXOXIEHUE ApoOu (TPOIEHTa) OT BEIUYMHBI U BEJIUYUHBI
nmo e€ napobu (mporeHTy), ApoOu (MporeHTa), KOTOPBIH
COCTaBJIIET OJHA BeduuMHa OT jApyrod. IIpuBoOgUTH,
pa3dupaTtb, OLEHUBATH pAa3JIMYHbIC pEIICHUs, 3alKCH
pELIEHU TEKCTOBBIX 3a/1a4.

N3Baexkars, uHGoOpManMI0 U3 TaOIUIl U JTHATPAMM,
WHTEPIPETUPOBATH TAOJIMYHBIC JTaHHbBIE, ONPEIETSAThH
HauOOJbIIIee M HAMMEHBIIIEE

U3 TIPEICTABICHHBIX JAHHBIX

Harnsigaas reomeTtpus.
Cummetpust

OceBasi cUMMETpHUSL.
LleHTpasnbHas
CUMMETPUSI.

Pacno3HaBaTh Ha 4epTekXaxX W U300PAKECHUSIX, H300paKaTh
OT PYyKH, CTPOMTH C TIOMOINBIO HWHCTPYMEHTOB (GUTYPY
(0Tpe3oK, JIOMaHY10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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[TocTpoeHue
CUMMETPHUYHBIX
duryp.
[IpakTuueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IPOCTPAHCTBE

OKPYXHOCTb), CAMMETPUYHYIO JTaHHOH OTHOCHUTEIBHO
[IPSIMOU, TOUKHU.

HaxoauTh npumepbl CUMMETPUM B OKPYKAIOLEM MHUpE.
MopeaupoBatb 13 Oymaru JBe (QUIYpbl, CUMMETPUYHBIE
OTHOCUTEJIBHO MPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKHE
KOH(UTypalliy, HUCIOJb3ysl CBOMCTBO CUMMETPHHM, B TOM
YHCIIE C TIOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YyUEHHBIX (PUTYD, CBA3AHHBIEC
CUMMETpHEH, HCHOJb3ysd 3KCIEPUMEHT, HaOJI0JeHuE,
MO/JIETMPOBAHHUE.

O00CcHOBBIBaTh, ONPOBEPraTh C MOMOIILIO KOHTPIPUMEPOB
YTBEPKJCHUS O CUMMETPUH PUTYD

Bripaskenus ¢ OykBamu

[Ipumenenue OyKB
1S 3anucu
MaTeMaTH4YECKUX
BBIPAXKCHU U 151
MPEIIOKECHUM.
bykBEeHHBIE
BBIpDOXKEHUSI U
YVCIJIOBBIC

MO CTAHOBKH.
byKBEHHbIE
PaBEHCTBA,
HaXOXICHHE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBBI 71 0003HAUYECHUS YUCEN, TPHU 3aMUCH
MaTEMAaTUYECKUX  YTBEPXKACHHM,  COCTaBIATH  OyKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33J]a4H.

HcciienoBaTh  HECJIOXKHBIE  YWCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JIJISl UX 3aIHCH.

BbIuKc/IsiTh YUCIOBOE 3HAYCHHE OYKBEHHOTO BBIPAKCHUS
[pU 3a/IaHHBIX 3HAUYCHUSX OYKB.

3anucbIBaThH dopmyabr: nepuMeTpa u II0ILAIN
NpsIMOYTOJbHUKA, KBajpaTa; [JUHBI OKPYXHOCTH, ILUIOIIAAH
KpPYyTa; BHIMOJHATH BHIYUCIEHUS 110 3TUM (HOpMYIIaMm.
CocTaBasaTe GoOpMyJibl, BbIpaXAIOIIUE 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU:  CKOPOCTh,  BpEMsl,  pacCTOsIHUE;  IIeHa,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEILHOCTD, BpeMsi, 00bEM
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KOMITOHEHTA. paOOThl; BBINOJHATH BBIYHMCIEHHUA 1O 3TUM  (dopmysam.
Dopmyiibl HaxoauTh  HEW3BECTHBIM  KOMIIOHEHT  apu(pMeTHuecKoro
NEUCTBUSA

Harnsgnas reomerpus. 14 UeThIpEXYTONBHUK, MN300pa:kaTh HAa HEIMHOBAHHOW U KJI€eT4aTON Oymarec

Durypsl Ha MIOCKOCTH pUMEpPbI MCII0JIb30BaHUEM YepTEKHBIX MHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB.  [UETHIPEXYTOJIBHUKHU C 33JIaHHBIMU CBOMCTBAMMU:
[IpsIMOYTOJIbHUK, C MapauieJbHBIMHM, TEPHEHAUKYJISIPHbIMU, PaBHBIMU
KBaJparT: CBOICTBa [CTOpOHAMHU, MPSIMBIMHU yriaMu U JIp., paBHOOEIPEHHBIN
CTOPOH, yrioB, rpeyronbHuK. Ilpemnarats M 00Cy:KIaTh CHOCOOBI,
MaroHasei. AJITOPUTMBbI TTIOCTPOCHHUSI.

M3mepenue yrios.
Bunbr
TPEYTOJIbHUKOB.
[lepumeTp
MHOT'OYT'OJIbHUKA.
[[nomane  ¢urypsl.
DopMyJibl TIEpUMETpPA
17§ II0ILAIN
MPSMOYTOJIbHUKA.
[TpubnmxEnHOE
W3MEPEHHUE IUIOLIAIN
¢buryp.
[IpakTueckas

HccaenoBatb, MCHONB3YsSd  OKCHEPUMEHT,  HAOJIOJEHUE,
MOJEIUPOBAHUE, CBOMCTBA TNPSIMOYrOJbHUKA, KBaJapara,
pa30uBaTh Ha TpeyroiabHUKU. OOOCHOBBHIBATDH, ONPOBEPraThC
MOMOIIbIO KOHTPIIPUMEPOB YTBEPKACHUS

0 TPSAMOYTrOJIBHUKE, KBaJpaTe, Pacmo3HABATH BEpPHbIC W
HEBEPHBIC YTBEPKICHUS.

N3mepsATh M CTPOUTH C NTOMOIIBIO TPAHCIOPTUPA YIJIbI, B

TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbL;
PaCIoO3HABATH OCTPBIC, MPSMbIE, TYIbl€, PA3BEPHYTHIC YIJIbL.

Pacno3HaBath, M300paxaTh OCTPOYIOJIbHBIM, MPSMO-
YTOJIBHBIM, TYIIOYTOJIBHBIM, PaBHOOEPEHHBII,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

BouruncjasaTb MIEPUMETP MHOTOYTOJIbHUKA, IJI0IIAb

MHOT'OYT'OJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,
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pabotra «Ilmomann
KpyTa»

Ha paBHbIE (UIYpBl, HCIOJb30BATh METPUUYECKUE E€IUHULIB]
W3MEpPEHUs JIJTMHBI U TJI0ILA/H.

HNcnouab3oBaTh  NpHOMMKEHHOE  HM3MEpPeHHe JUIMH U
ionazel Ha kiaetyarod Oymare, NpUOIMKEHHOE HM3MEPEHHE
TUTMHBI OKPYKHOCTH, IUIOIIAIA KpyTa

[ lonoXXKUTENBHBIE T
OTpUIATENIbHBIC YHCIIA

40

Llenbie YHca.
Monyib yucna,
reoMeTpruyecKas
WHTEpIIpeTaIUs]
Moy,  YuciaoBbie
MPOMEKYTKHU.
[lonoxuTenbHble U
OTpPULIATEIIbHBIE

yucia. CpaBHEHHE
[MOJIOKUTENBHBIX U
OTPUIIATEIHHBIX
YHCEIl.
ApudmMeTHIeCKre
JICHCTBUSI

C MOJOXHUTEILHBEIMU U
OTPUILIATSIIBHBIMHU
JHCIIAMHU.

Pemenne TEeKCTOBBIX
3a1a4

I[IpyBoaAMTHL NPHUMEPHI HCIOJB30BAHUS B PEATbHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET.

N300paxaTh  LeIble  Yucia,  [OJOXKWUTEIbHBIE U
OTPUIIATENIbHBIE YHCJAa TOYKAaMHU Ha YHCJIOBOM MPAMOI,
HUCIO0Jb30BATh YUCIOBYIO MPAMYIO [JIi CPAaBHEHHS YHCEI.
[IpyMeHATH MPaBUJIA CPABHEHUS, YNOPSAA0YMBATH 1ICJIbIC
q1CJIa; HAXOAUTh MOAYJIb YUCJIA.

@opMyJIMPOBATH NMPABUJIA BEIYUCICHUS C TIOJIOKUTEIbHBIMU U
OTPULIATENIbHBIMU YHCJIAMH, HAXOAUTH 3HAYEHHUS] YHCIIOBBIX
BBIPXKEHUH, COAEPKAIIMNX AEHCTBUS

C TOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMMU.
[IpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOXKECHUS

U1t IpeoOpa3oBaHUsl CyMM M NPOU3BEICHUN
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[IpencraBineHue JaHHBIX

[IpssmoyroibHas
CUCTEMa KOOpAHHAT
Ha TJIOCKOCTH.
KoopnuHatel TOUKH
Ha MJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cronbuatpie U
KPYTOBBIC
TMarpaMMel.

[IpakTtuueckas pabota

«IlocTpoeHue
uarpamMmm.

Pemiennie  TEKCTOBBIX
3a7a4, COJEpKalUX
NTaHHBIE,
MpEACTABICHHbIE

B TaOJUIIaX U HA
nuarpaMmmax

OO0BbACHATh U MWIIOCTPUPOBATH MOHATHE IPSIMOYTOIbHON
CUCTEMBl  KOOpPAMHAT HA  IUIOCKOCTH,  HCIIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOMTb HA KOOPAMHATHOM IUIOCKOCTH
TOYKM W (UTypbl MO 3aJlaHHBIM KOOpAMHATaM, HAXOAUTh
KOOPJAMHATBI TOYEK.

Hurath CTOJIOUATHIC 151 KPYTOBBIE JAArpaMMBl;
HHTEPNPETUPOBATL  JIAHHBIC,  CTPOUTH  CTOJIOYATHIC
MarpamMMal. HUcnonb3oBaTh HH(pOPMALHIO,

IMPCACTABJICHHYIO B Ta6JH/IHaX, Ha JuarpamMmax Jisd pCuIiCHUusA
TCKCTOBBIX 3a4a4 U 3a1a4 U3 peaHBHOﬁ KHU3HHU

Harnmsinaass reomerpus.
Durypsl B IpOCTPAHCTBE

[ IpsAMOYTONIBHBIN
napajuiesienumnen,
KyO, pu3mMa,
nupamMujia, KOHYC,
MWIAHIP, 1Hap |
cthepa.
N300paxeHue

PacnozHaBaTh Ha  yepTekax, pHUCYHKAX, OMHUCHIBATH
nupaMuy, Mpu3My, UIAIUHIP, KOHYC, 1Iap, H300paxkaTh UX OT
PyKUA, MOAEJUPOBATH M3 OyMmMaru, IUIACTWJIMHA, MPOBOJIOKH U
np. IIpuBoguTs mpumepbl OOBEKTOB OKPYKAIOILIETO MUPA,
UMEIONUX (POPMBI HA3BaHHBIX TEII.

Mcnoab30BaTh TEPMHMHOJIOTHIO: BeplUIMHA, peldpo, TpaHb,
OCHOBAaHUE, BHICOTA, PAAUYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX N3yuyaTh, UCTIONB3Ys SKCIEPUMEHT, HAOJIOICHHWE, WU3MEpEHUE,

buryp. [Tpumepsl MoACIMpPOBAaHUE, B TOM YHCJIE KOMITBIOTEPHOE, U ONMHCHIBATH,

pa3BEPTOK CBOIICTBA HA3BAHHBIX TCJI, BHISIBJIATH CXOJACTBA U

MHOTOTPaHHUKOB, pa3IMuMs: MSKIY MUPAMUION U MPU3MOM; MEXKTY

MWIMHIPA W KOHYyCA. [MHJIUHAPOM, KOHYCOM M IIAPOM.

[TpaxTrueckas Pacno3HaBaTh pa3BEPTKHM Mapajuiesienuiena, Kyoa, MpU3MBI,

pabdora  «Co3maHWe [MUpAMHIBI, KOHYCa, ITWIMHIpPA; KOHCTPYHPOBATH JaHHBIC

MoJIeTIe TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOACIIH.

IPOCTPAHCTBEHHBIX Co3naBaTh MOJEJM TIPOCTPAHCTBEHHBIX (uryp (w3 Oymarw,

burypm». MPOBOJIOKH, TUTACTUIIMHA U JP.)

[TonsiTHE o0béMa; M3mepsiTb Ha MOAEIAX: JUIMHBI pEOEP MHOTOTPAaHHHUKOB,

CAMHMIIBI W3MEPEHUsS |[TUaMeTp Imiapa.

00bEMa. O0bEM BeiBOAUTH (popMyJy 00bEMa MPSIMOYTOJIBHOTO

MPSIMOYTOJIEHOTO napasuieseTue 1a.

napasuieseTuIea, BoiuucjaaTts mo  (Qopmynaam: 00bEM  MPSIMOYTOJBHOTO

KyOa, dopMyIel [Mapaiienenunena, Ky0a; HCIONb30BaTh EIUHHIBI H3MEPEHUS

00BEMa 00bEMa; BBIYMCIATHL OO0BEMBI TEJ, COCTABIICHHBIX M3 KyOOB,

napasuIeIIeTINIICIOB; PellaTh 3aJa41 C peaTbHBIMU TaHHBIMH

[loBTOpenue, o6obmenue, |20 [loBTOpEeHUE BoluucasaTh  3HAUEHUS ~ BBIpAXKEHUW,  COJEpXKaIIuX

CHUCTCMATHN3aluA

OCHOBHBIX ITOHSTHU U
METOZ0B KypCOB DU 6
KJ1aCCOB, 0000IeHNE
U CHUCTeMaTH3alusd
3HAHUMN

HaTypaJbHbIC, LIEJIbIC, MOJOKUTEIBHBIE U OTPULIATEIIbHBIE
Yyrciia, OOBIKHOBEHHBIE U JIECATUYHBIC JAPOOU, BBITIOIHATH
npeoOpa3oBaHus YMCEI U BhIPAKEHUN.

BriOupars cmocod CpaBHEHMS 4YHUCEJ, BBIYMCICHUH,
NPUMEHSATh CBOMCTBA apU(PMETHICCKUX JIEHCTBHMA
IJ1S1 pallMOHATN3AUN BEIYUCIIEHUMN.
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Pemiare 3amayM U3 peaJbHOM  KU3HU, INPHMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUId pELICHUs 3aJad U3 JIpyTrux
[IPEIMETOB.

Pemiate 3agaum pasHbIMH  cnoco0amMu, CpaBHHUBATh,
BbIOMPATH CIOCOOBI PEIICHUS 33/1a4N.

OcyuiecTBJIsATh CAMOKOHTPOJIb BBINOJHAEMBIX JCHCTBUA H
CaMOIIPOBEPKY pe3yJibTaTa BIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT PAMME
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®OEJIEPAJIBHAS PABOYAS [TIPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOSACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCST OJHUM M3 OINOPHBIX KYPCOB OCHOBHOIO OOIIETO
o0Opa3oBaHusA: OHA 00ECNEUMBAET U3YUYEHUE IPYTUX IUCLUUILIINH, KAK €CTECTBEHHO-
HAy4YyHOr0, TaK M TyMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
MPOJOKEHUsT 00pa3oBaHUs W B TOBCEAHEBHOW  KU3HH. PazButne vy
oOy4Jaromuxcs Hay4HBIX NPEACTaBICHUNA O TMPOUCXOXKICHUH U CYIIHOCTH
anredpanueckux abcTpakuuidi, crnocobe OTpa)KeHUsT MaTEeMaTUYeCKOM HayKon
SBJICHUH ¥ TMPOIECCOB B TMPUPOAEC U OOIIECTBE, POJIU MATEeMaTHYECKOTO
MOJICJIMPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS] M KA4YECTB MBINLICHUS, HEOOXOIUMBIX JJIS aJanTaiuu
B COBpeMeHHOM Iu(dpoBoM obrmiecTBe. M3ydeHue anreOpbl oOecrieuynBaeT pa3BUTHE
yMEHUs  HaOMoJaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHUS, CITIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEeUCTBHUSL W BBIBOJIBI, (hopMynHpoBaTh yTBepxkacHUs. OCBOEHHE Kypca anreOpsl
obOecrieurBaeT pa3BUTHE JIOTMYECKOT'O MBIIIJICHUS 00YUYaOIIUXCSA: OHU HCIIOIB3YIOT
NEyKTUBHBIC W WHIYKTHUBHBIE PACCYXICHUs, 00O0OIIEHHEe M KOHKPETHU3AIUIO,
abctparupoBanue u aHajoruto. OOydyeHue anreOpe mpeanonaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEILHON JIEATEILHOCTH O0YUYaIOIIUXCS, TO3TOMY CaMOCTOSTEIHLHOE
pelIeHHe 3a1a4 SIBISIETCS peaiu3aluen 1eaTeIbHOCTHOTO MPUHIIKIA 00yUYeHUS.

B cTpyktype mporpammsel yueOHOTO Kypca «Anredpay Juisi OCHOBHOTO 00IIEro
oOpa3oBaHHs  OCHOBHOE€ MECTO 3aHUMAIOT  COJIEPKATEeIbHO-METOIUYECKHE
JIMHUU:

«Yucna wW  BBIYUCICHUSA», «Anredpanueckue BBIpAXKEHUS», «YpaBHEHUA U
HEPaBEHCTBAY,

«DyHKIHAW. Kaxmas w3 3TUX  COAEPKATEIBHO-METOAUYECKUX  JIMHHUU
pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET HM3YUYEHUS Kypca, B3aUMOJIEUCTBYS C
IpPYyTMMH €ro JuHUsAMH. B Xome wu3ydeHuss y4deOHOro Kypca OOyYaroIIMMCS
MPUXOJIUTCS JIOTUYECKU PacCykIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M ¢ 3TUM B TmporpaMmy y4eOHOro Kypca «Airedpay BKIIOYCHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3aeiax
MaTEeMaTUYECKOTO OOpa30BaHUS U CIOCOOCTBYIOIIME OBJIAICHUIO OOYYarOIIMMUCS
OCHOB YHUBEPCAIIBHOI'O MAaTeMaTHYECKOro s3bika. ComepKaTebHONM U CTPYKTYpPHOU
OCOOEHHOCTBIO y4eOHOTO Kypca «AmreOpa» SBISIETCS €r0 HHTETPUPOBAHHBIN
XapaxkTep.

Conepxanue JnuHUM «YUucia W BBIUUCICHHS» CIYXKUT OCHOBOM s
JATBHEUIIIET0 M3yYeHUS MATeMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCS
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHS TIOJIH30BATHCS aNTOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJIsSI TIOBCETHEBHOU
KU3HU. Pa3BuTHE TOHATUA O 4YHCJIE HAa YPOBHE OCHOBHOIO  OOIIEro
o0pa3oBaHusl CBSI3aHO C pAlMOHAJIBHBIMU U HUPPALUOHAIBHBIMU  YHUCIAMH,
dbopMuUpoBaHUEM TMPEACTABICHUNM O JACHCTBUTEIBHOM YHUCIIE. 3aBepuicHue
OCBOCHUSI YHUCJIOBOM JIMHUM OTHECEHOK CpeaHeMY 00lIeMy 00pa30BaHHUIO.
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Copepxanue OByX anreOpamdyeckux JUHUN — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHsSI U HEPABEHCTBa» CIOCOOCTBYET ()OPMUPOBAHMIO Yy OOyHarOUIUXCS
MaTeMaTUYecKoro ammnapara, HEoOXOAMMOIO /i pElIeHUs 3alady MaTeMaTHKH,
CMEXHBIX [IPEAMETOB U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHHs y4yeOHBIH MaTepuaji TPYNIUPYETCS BOKPYT pPallMOHAJIbHBIX
BBIpKEHUU. Anredpa IEMOHCTPUPYET 3HAYE€HUE MATEMaTUKM KakK s3blKa JUJIs
MOCTPOEHUSI MaTEMAaTUYECKUX MOJIeIEH, OMMCAHUSI IPOLIECCOB U SIBJICHUM peaJbHOro
Mupa. B 3amaum oOydenuss anreOpe BXOJAT TakKe JalIbHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHSI, HEOOXOUMOT0, B YaCTHOCTH, I OCBOEHHS Kypca
UHPOpPMATUKH, M  OBJAJICHHE  HABBIKAMU  JICIYKTUBHBIX  PACCYXIACHHII.
[IpeoGpa3zoBanrue CHUMBOJBHBIX (OPM CHOCOOCTBYET Ppa3BUTUIO BOOOpaXeHUS,
CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanve (pyHKIMOHATBHO-TpaUUYECKON JIMHUM HALIEJIEHO Ha MOJIy4YeHUe
oOydaromMMHCS 3HAaHUM O (QYHKUMSIX KaKk BaKHEWIIEH MaTeMaTUyecKon
MOJIENIM JJI OMUCAHUSI U MCCIEOBaHUS Pa3sHOOOpPa3HBIX MPOIECCOB U SIBICHUM B
npupoae U oOmectBe. M3ydeHue warepuana CIOCOOCTBYET pPa3BUTHIO Y
0oOy4JaromuXxcs YMEHHUS MCIOIb30BaTh Pa3lIMYHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA

MaTEMaTUKA — CJOBECHbIC, CHMBOJMYECKUE, TpapuuyecKkue, BHOCUT BKJIaJ B
dbopMUpoBaHUE TPEACTABICHUNA O POJIM MATEMATUKU B PA3BUTHM IUBUIM3ALMHA U
KYJbTYPBI.

CornacHo ywebHOMY TIUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNibl COJEPIKaHUS:
«Yucna ¥ BBIYUCICHUS», «AJNreOpanueckue BBIPAKEHUS», «YPAaBHEHHUS W

HEpPABEHCTBAY,

«DYHKIHAW.

OO1ee YUCJIO0 4YacoB, PEKOMEHJOBAHHBIX [JII HW3YYCHHs] Yy4eOHOTO
Kypca

«Anreopa», — 306 gacoB: B 7 kimacce — 102 gaca (3 gyaca B Hezmemo), B 8 kiacce
—102 gaca (3 gaca B Henenio), B 9 kitacce — 102 gaca (3 yaca B Hezemio).
COJEP)XAHUE

OBYYEHUSA7 KJIACC

Yucia v BBIYUCTCHUSA

JpoObu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J] OT OAHOW (OPMBI 3aAMKUCH
npobeit k npyroi. IloHsTHe panMoOHAIBLHOTO 4YHCJIA, 3alHCh, CpaBHEHUE,
VIOPSAIOYUBAHUE  PAMOHATBHBIX  YHCeN.  ApudMeTHYecKue  JEHCTBUA  C
parMoHaNbHBIMU YHCIaMu. PemeHue 3amad W3 peaabHOM MPAKTHKWA HA YacTH, Ha
TPpOOH.

CremeHb ¢ HaTypalbHBIM TIOKa3aTelieM: ONpenelieHne, mpeodpa3oBaHuE
BBIPKEHUI HAa OCHOBE OMPECIICHHMS, 3aMUCh OONbIuX yucen. [IporeHTsI, 3anmch
MPOIIEHTOB B BHUJE JAPOOU W ApOOHW B BUIE MPOICHTOB. TpH OCHOBHBIC 3aJjayMl Ha
MPOIICHTHI, PEIIEHUE 33/1a4 U3 PEaTbHON MTPAKTUKH.

[IpumeHeHne  TPU3HAKOB  JACIUMOCTH, DAa3JIOXKEHUE HAa  MHOXHTEIHU
HATypaTbHBIX YHCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi M1 00paTHAs MPOTIOPITMOHATIBEHOCTH.
AuredOpanyeckue BbIpasKeHUsI
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IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUS C MEpPEeMEHHOU. JlomycTuMmble
3Ha4YECHUS NEepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEXKy BEIWYMHAMHM B BUIE
dopmyibl. Beruucnenust no gopmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaKE€HUH,
TOXJIECTBEHHO paBHbIE  BBIPAKEHMs, NpaBWiIa NOpeoOpa3oBaHUs CyMM H
MPOU3BEACHU, MpaBUia PACKPBITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClaraeMblX.
CBOIICTBa CTENEHN C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowreHsl 1 MHOrowieHbl. CreneHb MHOroujeHa. Clio)KeHue, BbIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBAAPAT CYMMBI
u xBagpar  pasHoctd.  DopMyna  pasHOCTH  KBagparoB.  PasnoxeHue
MHOT'OYJIEHOB Ha MHOKUTEIIN.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHUs, TMpaBuja MpeoOpa3oBaHUs ypaBHEHMS,
PABHOCHJIBHOCTh YPABHEHHU.

JIuHeliHOE ypaBHEHHE C OJHOW IMEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO
yYpaBHEHUS, pELICHNUE JTUHENHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHI 1O YCIOBHIO
3aja4n. Pemenue TeKCTOBBIX 3a7a4 C MMOMOIIBI YPABHEHU.

JluneiiHoe ypaBHEHHE C JBYMs MEepeMEHHbIMU U ero rpaduk. Cuctema JIBYyX
JUHEWHBIX YpaBHEHUW C JBYMs IE€PEMEHHBIMU. PerieHue cucrem ypaBHEHUI
crocobom nojicTaHoBKU. [Ipumepsl pelieHrs TEeKCTOBBIX 3a/1au C MOMOIIbIO CHCTEM
YPaBHEHUM.

DOyHKUUHA

KoopanHara Touku Ha npssMoid. UuCoBbIE MPOMEXKYTKU. PaccTosiHuE MExXIy
IBYMATOYKaMU KOOPAUHATHOM MPSIMOMU.

[IpsmoyronbHas cucrema koopauHat, ocu OX m Oy. Abcuucca U opauHarta
TOYKHM Ha KOOPAMHATHOM miockocTu. Ilpumepsl rpadukos, 3agaHHbIX (GopMyaMu.
Urtenue rpadukoB peaabHbIX 3aBucuMocteit. [lonstue ynknun. I'paduk GyHKmm.
CroiictBa (ynkiuid. Jlunerinas pynknus, e€ rpaduk. I'padux dyakuum y = |x|.
I'paduueckoe penieHre TUHEHHBIX YPAaBHCHUH U CUCTEM JIMHEHHBIX YPaBHCHHIM.

8 KJIACC
Yucia 1 BBIYUCTCHUS

KBagpartueiii kopenbr u3 umcna. [lonstue 00 uppamroHaILHOM YHCIIE.
JlecsiTuanble TPUOTMKEHHST UPPAMOHAIBHBIX unces. CBoCTBAa apuMETHUECKUX
KBaJIPATHBIX KOPHEW M UX MPUMEHEHHE K MPEeoOPa30BAaHUIO0 YUCIOBBIX BBIPAKECHUN
Y BBIYUCIICHUAM. [[€CTBUTEBHBIC YUCIA.
Crenens c 11eM1bIM MOKa3atesieM 1 e€ cBoiicTBa. CTaHAapTHAsS 3alUCh YUCA.
AJireOpanvecKne BbIpaKeHHUs
KBagpaTHbiil TpExwiieH, pa3iioKEHUE KBAApaTHOrO TpEXUieHAa Ha MHOMKHUTEIH.
AnrebGpandeckast 1po6b. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CroxeHnue,
BBEIYMTAHWE, YMHOXKCHHE, JelIeHHe anreOpandeckux apoOei. PammonanbHbIC
BBIPAKEHUSAM UX MTpeoOpa3oBaHue. Y paBHEHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyna KopHEH KBaJapaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHMH, CBOJSIIMXCS K JIMHEHHBIM M KBaJpPaTHBIM.
[IpocTeiime ApoOHO-pallMOHATIBHBIE YPABHEHUS.

I'paduueckass uHTeprperanusi ypaBHEHHI C JABYMsSI MEPEMEHHBIMU U CUCTEM
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JIMHEMHBIX YpAaBHEHUN C JAByMs IlepeMeHHbIMU. [Ipumepsl pemieHus cucreMm
HEJIMHEWHBIX YPABHEHU C IBYMS IIEPEMEHHBIMHU.
Perienrie TEKCTOBBIX 3a7a4 allreOpandecKuM CriocoOOM.

HuciioBele HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OAHOM IEPEMEHHOU.
PaBHOCUIIBHOCTh HEPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIE€PEMEHHOM.
CHCTEMBUIMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DyHKUUHA
[Honstue pynkuuu. OOIACTh ONpEAENICHUs] U MHOXKECTBO 3HAYEHUH (YHKIIHH.
CrniocoObI 3a1aHust QYHKIUH.

I'padpux ¢dynkuunu. Yrenune cBoiicTB ¢yHkuuun no e€ rpaduky. [Ipumepsr
rpa@uKoB(YHKIINHI, OTpaKaroIMX peabHbIE MPOLIECCHI.

OYHKIMKY, ONKMCHIBAIOIINE TPIMYHO UM OOpaTHYI MPOMOPIMOHAIbHbBIE
3aBucHMOCTH, UX rpaduku. Pynxkmn Y = X2, y = X3, y =Vx, y=|x|. 'paduueckoe
pelIeHne YpaBHEHU U CUCTEM YPaBHEHUM.

9 KJIACC
Yucjaa v BLIYUCJIEHUS
PanmonanpHbie 4yKclia, UppalMOHATbHBIE YHCIIA, KOHEYHbIE M OCCKOHEUYHBIE
NecATUYHbIE IpoOu. MHOXKECTBO ACHCTBUTEIBHBIX YHCEN, JCHCTBUTEIIBHBIC YUCIA
KaKk OECKOHEYHBbIE JEeCATUYHBIC JpoOW. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYMHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPJIMHATHOM MTPSIMOU.

CpaBHGHI/Ie I[GﬁCTBPITGJ'II)HI)IX YHUCCII, apI/I(i)MCTI/ILIeCKI/IG
ﬂGﬁCTBHH C I[@ﬁCTBPITGJ'II)HI)IMPI YqucCJIaMH.
Pa3M€pI>I 00BEKTOB OKpYXKaroaiero MUpa, JIUTCIIBHOCTD

IIPOLIECCOBB OKPYKAIOIIEM MHUPE.

[TpubnuxénHoe 3HaueHUE BETUYMHBI, TOYHOCTh MpuOmmKeHus. OKpyrieHue

yucen. [Ipuknaka u oleHka pe3yibTaToB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHUE. PemieHue ypaBHEHMH, CBOASIIUXCS K  JIMHEHWHBIM.
KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOISIIMXCS K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpuMepsl pelieHuss ypaBHEHUN TPETbEU U UYETBEPTOMN
CTEIIEHEN PA3JI0KEHUEM HAa MHOXKUTEIIU.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHUW. PereHne TEKCTOBBIX 3aja4
anredpandyeckuM METOJIOM.

VYpaBHeHUEe C NIByMs MEpEMEHHBIMU U ero Tpaduk. Pemenne cucrem ByX
JIMHEMHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU. PellieHne cucrem JIByX ypaBHEHUMU,
OTHO W3 KOTOPBIX JIMHEWHOE, a Japyroe — BTOpod cremeHu. ['padudeckas
VMHTEPNPETALNS CUCTEMbI YPABHEHUH C IByMS IEPEMECHHBIMHU.

Pemenue TEKCTOBBIX 3a/1ad anreOpandecKuM CIOCOOOM.
HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW ImepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

DOyHKIUN
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KBagparnunas Qynkuus, e€ rpadpux u coiictBa. IlapabGoma, KoopIHWHATHI
BEPIIMHBINAPA0OIIbI, OCh CHMMETPUHU MapadoJIbI.
Tpaduxu dymxumit: y= £x, y= Ax+b, y= = y= x3,y = Vx, y = ||,
X
U UX CBOWCTBA.
YucsioBbIC OCTAEA0BATEIBHOCTH U IPOTrPECcCHH

[lonsiTHE 4YMCIOBOM MOCIEAOBATENBbHOCTH. 3aJaHUE IOCIEA0BATENBHOCTH
pEKyppeHTHOI dhopMyroit u popmyIioi N-ro ujeHa.

Apudmernyeckas U reomeTrpuyeckas nporpeccud. Popmynbl N-ro yjaeHa
apu(pMETHYECKON U TeOMETPUUYECKON MPOrpeccuii, CyMMbI MEPBLIX N YJICHOB.

N300paxkeHne YIeHOB apu(PMETHYECKOM U T'e€OMETPUYECKON mporpeccuid
TOYKaMHM Ha KOOPAWHATHOMU IUIOCKOCTHU. JIMHEWHBIM W IKCIOHEHUHUAIBHBIM POCT.
Ci1oHBIE IPOLIEHTBHI.

NNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MIPOTrpaMMBbl y4eOHOT0
Kypcak KOHIly OOy4eHHs B 7 KJjacce:

Yuciia v BbIYUCICHUSA

BrimonHsATh, coueras yCTHBIE M THUCBMEHHBIE TPUEMBI, apu(DMETHUCCKUE
JNEUCTBUSIC PAllMOHAIBHBIMU YHCIAMH.

HaxomuTe 3HaueHUsT YHCIOBBIX BBIPAKEHHM, MPUMEHSATH pPa3HOOOpa3HbIe
CIOCOOBI M TPUEMBI BBIYUCIICHHS] 3HAYEHUH IPOOHBIX BBIPAKEHHM, COAEpPIKAIINX
OOBIKHOBEHHBIE U JIECSITHYHBIE APOOH.

[lepexoanTh OT OIHOM (OPMBI 3aMKCU YHUCEN K Apyroil (mpeoOpa3oBbIBATh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTUB OCCKOHEYHYIO JCCATUUHYIO IPOOB).

CpaBHUBaATh U YNOPSAJOYMBATH PAIMOHAIBHBIE YUCIIA.
OKpyrJTh yucia.

BpINOTHATE MPUKUAKY M OLIEHKY pE3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIpAXEHUN. BBINOIHATH NEUCTBUS CO CTENEHSMH C HATypajJbHBIMU
MOKA3aTEISIMH.

[IpuMeHATh PU3HAKK AECIUMOCTH, PAa3JI0KEHUE Ha MHOKHUTENIU HATYpPaJIbHBIX
YuCen.

Pemiath mnpakTUKO-OpUEHTUPOBAHHBIE 3aayd, CBA3AHHBIE C OTHOIICHUEM
BEJINYMH, NPOMOPIUOHATBHOCTBIO BEJIWYMH, NPOLEHTaAMHU, HHTEPIPETUPOBATDH
pe3yabTaThl pelIeHUs 3ajlad ¢ y4€TOM OrpaHMYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0OBEKTOB.

AJireOpanvecKne BbIpaKeHHUs

Hcnonp3oBaTh anreOpandeckyrd TEPMHUHOJIOTHIO W CHMBOJHKY, TPUMCHSITH
e€ B Iiporiecce OCBOCHHs yueOHOTO MaTepuaa.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMPU 3aJJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BoinonusaTs nmpeoOpa3oBaHus 1IEJIOT0 BBIPAXKEHUSI B MHOTOUJIEH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BbIlonHAT yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH W MHOTOWwIeHa Ha
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MHOTOYJIEH, TPUMEHSIThH (DOPMYJIbI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH.

OcymiecTBasATh PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIETO MHOXHUTENS, TPYNIUPOBKU CIaracMbIX, MPUMEHEHUS
dbopMyI COKpaIIEHHOTO YMHOXKECHHUSI.

[IpumensaTs npeoOpa3oBaHUs MHOTOYJIEHOB JUIsI  PEIICHUS]  Pa3IMUHbBIX
3aJlauu3 MaTEeMaTUKHU, CMEXHBIX IPEAMETOB, U3 PEATbHOU ITPAKTUKH.

Hcnonb3oBath CBOMWCTBA CTEIeHEN v HaTypaJIbHBIMU
MOKa3aTeIsIMU JIJIs1 PeoOpa30BaHUsl BEIPAKEHUH.
YpaBHeHUs 1 HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHHS C OJIHOM TEPEMEHHOW, IPUMEHSS IpaBUIIA
IepeX0/1a OT UCXOJHOTO YPAaBHEHHUS K PAaBHOCWIbHOMY eMy. [IpoBepsATs, ABIseTCA
JIA YUCJI0O KOPHEM YPaBHEHMUSI.

[TpumensTh rpaduueckue METOAbl MPU PEIICHUU JTUHEUHBIX YPAaBHCHHU U HX
CUCTEM.

[Togbupare npuMepsl Mmap 4YHCEN, SBISIIONIMXCSA PEIICHUEeM JIMHEHHOTO
YPaBHEHUSAC ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOMN TUIOCKOCTH TpauK JUHEWHOTO YPaBHECHHS C JBYMS
NEPEMEHHBIMH, MOJB3YSICh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHCHHUS.

Pemate cucTeMbl ABYX JIMHEUHBIX YpPaBHEHUU C JBYMS MEPEMEHHBIMHU, B TOM
yucierpaduyecKu.

CocTaBnaTh W peliaTh JUHEWHOE YpPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCJIOBHIO 3aJ1a4¥, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y TTOJTYYEHHBIN PE3YIIbTAT.

DOyHKUUH
N300paxkaTh Ha KOOPAMHATHOM MPSIMON TOYKHU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJIbI, 3aIUChIBATh YHUCJIOBBIC

IPOMEXKYTKH Ha alreOpandeckoM si3bIKe.

OTtmeuaTh B KOOPIWHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIHWHATaM,
CTpouThrpaguku TUHEHHBIX GyHKIMA. CTpouTh rpaduk GyHkmm y = |x|.

OnuceiBaTh C TMOMOMBI0 (YHKIIUH HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BETMYMHAMU: CKOPOCTh, BpPEMs, pPACCTOSHUE, II€HA, KOJUYECTBO, CTOUMOCTH,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.
HaxonuTe 3HaueHne GyHKINUU 1O 3HAYCHHIO €€ apTyMEeHTA.

[Tonumate rpaduyeckuii crmoco0 MpeNCTaBIeHUsS W aHaliW3a HH(OpMAIUH,
W3BJICKATh M HHTEPIIPETUPOBATh MHPOPMAIIHIO U3 TPaPUKOB PEATBHBIX MPOIIECCOB U
3aBUCHMOCTEM.

IIpeameTHBIe pe3yJabTaThl OCBOCHHS IMPOrpPaMMBbI Yy4eOHOrO Kypca K KOHITY
oOydeHus B 8 KJacce:

Yucia v BBIYUCTCHUS

Hcnonb30BaTh HayajdbHBIE MPEJICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
yuces Ji1 CPAaBHEHUS, OKPYIJICHUSI U BBIYMCICHUH, U300pakaTh JEUCTBUTEIbHBIE
Yyciia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpumensaTy mnoHATHE apUMETHUYECKOrOo KBAaJAPATHOTO KOPHS, HAXOAUTh
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KBaJIpaTHbIE KOPHH, HCIIOJB3Ys NPU HEOOXOAMMOCTH KaNbKYJATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEpKAILMX KBaJgpaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3anucu OOJBIIMX W MajbIX YHUCENT C MOMOIIbIO AECATHYHBIX
npoOeii u crenenelt yucia 10.

AJire0panyecKue BbIpaKeHHsA

[IpuMeHsATP MOHATHE CTENEHH C  LEeJIbIM  IOKa3aTeJeM,  BBIIOJIHATh
npeoOpa3zoBaHUsABBIPAKEHUHN, COEPIKALIMX CTENEHH C LIEJIbIM ITOKa3aTesIeM.

BBINONHATE ~ TOXJIECTBEHHbIE IMPEOOpa30BaHUs  PalMOHATBHBIX

BbIpa)KEHUH HA OCHOBE MpaBWJI ACHCTBUN HaJ MHOTOWICHAMU U
anredpandyecKuMu ApoosiMu.
PackiianbiBaTh KBaIpaTHBIM TPEXUIECH HA MHOKHUTEIU.
[IpumensaTe  mpeoOpa3oBaHUs BBIPAXKEHUW IS PEIICHUS Pa3IUUYHbIX
3aJlad U3 MaTEeMaTUKU, CMEXHBIX MPEIMETOB, W3 pealbHOU
PaKTUKH.
YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YpPaBHEHMS M pallMOHAIbHbIC YpaBHEHHS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIByX YPAaBHEHHI C IBYMS TE€PEMEHHBIMH.

[IpoBoauTh MpocTeiillie MUCCaeA0BaHUs YpaBHEHHM M CUCTEM ypaBHEHHM, B
TOM YHCJI€ C MPUMEHEHHEM TIpaUuecKux MpeacTaBlieHull (yCTaHaBIUBATh, UMEET
JU ypaBHEHHE WM CHCTEMa ypPAaBHEHHM pEIEeHUs, €CId HMEET, TO CKOJIbKO, U
npouee).

[lepexoauTs OT cllOBeCHON (OPMYIUPOBKUA 3afaud K €& anredpandeckon
MOJIENTd C TIOMOUIBIO COCTaBJICHHUS YpaBHEHUS WM CUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4M MOTYYEHHBIN pe3ybTar.

[TpuMeHsATH CBOIMCTBA YMCIOBBIX HEPABEHCTB [IJIsi CPABHEHMSI, OIICHKU, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IMEPEeMEHHON U MX CUCTEMBI, J1aBaTh IpadUueCKyr0
WLTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUUHA

[lonumaTe ¥ MCMOIB30BATh (PYHKIMOHAJIBHBIE TMOHSATUS WU SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMs), ONpPENEIATh 3HAYeHHE QYHKIUU [0 3HAYCHHUIO
aprymMeHTa, ONpeAessaTh CBOMCTBA GYHKIIMU 10 €€ rpaduKy.

Ctpoutsb rpaduku smeMeHTapHbIX QYHKINH BUaA:

# — o o
y= ,y=x%y=2x3y= Vx, y = |x|, omuceiBaTh CBOICTBA YHCIIOBOM
byHKIIHN

X
o e€ rpadukxy.

IIpeameTHBIe pe3yJabTaThl OCBOCHHS IMPOrpPaMMBbI Yy4eOHOrO Kypca K KOHITY
oOydeHus B 9 kJacce:

Yucsa v BBIYUCTCHUS

CpaBHHBATH U YNOPAIOYUBATH PALIMOHAIBHBIC U UPPALIMOHATIBHBIC YUCIIA.
Boinonusats apudmernyeckue ASHCTBUS C pallUOHATIBLHBIMUA YUCIAMU, COYETast

YCTHBIE M TUCbMEHHBIE NPUEMBI, BBINOJHATH BBIYMCICHHUS C HPPALMOHATBHBIMHU

46



denepanpHas pabodas mporpamma | Maremaruka. 5-9 kiaccol (0a30BbIi yPOBEHB)

YUCIIaMHU.

Haxonuth 3HaUeHHs CTENEHEN ¢ NEIbIMU NOKA3aTEIAIMU U KOPHEH, BRIYUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHU .

OKpyraath JEWCTBUTENIBHBIE YHUCJA, BBINOJIHATh MPUKUIKY Ppe3yibTara
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsA M HEPABEHCTBA

Pemate nuHelHbIE U KBaJAPATHBIE YPABHEHHUS, YPABHECHUS, CBOASAILIUECS K HUM,
npocTeime ApoOHO-pallMOHAIBLHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEUHBIX YpPaBHEHUW C JBYMSI NEPEMEHHBIMU M
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABISETCS JTUHECUHBIM.

Pemiate TekcToBbIE 3amaun  anreOpanyeckuM  CIOCOOOM € MOMOIIBIO
COCTaBJICHUSI YPABHEHUS UIIM CUCTEMBI JIByX YPABHEHUH C JIByMs IEPEMEHHBIMM.

[TIpoBOUTH TIpOCTEUIINE KUCCIEAOBAHUS YPABHEHUU M CUCTEM YpaBHEHWH, B
TOM YHCJIe C MPUMEHEHUEM TpadUyecKuX MpeCTaBlIeHU (yCTaHABJIMBATh, UMEET
M YpaBHECHHE WJIM CUCTEMa YPAaBHEHUU pEIICHHUS, €CIU HMEET, TO CKOJbKO, U
npouee).

Pemate nuHEiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pellleHNEe HEPABEHCTB HAa YMCJIOBON MPAMOM, 3alUCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucteMbl TMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIINE
KBaJIpaTHOE HEPABEHCTBO, U300paKaTh pEIIeHNE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3alIUCHIBATH PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA IIPU PELLICHUH PA3JIMYHbBIX 3a/1a4.
DOyHKUUH
PacriozHaBaTh  GyHKUMHM H3y4YeHHBIX BHUAOB. [loka3biBaTh
CXEMAaTH4YECKU  PACIIOJIOKEHUE Ha KOOPAMHATHOU
IJIOCKOCTH TpadukoB (YHKIUNA BUAA: Y = £X,

y = #x + by = /&, y=ax2+bx +c, y=x3 y=+x y=|x| B

3aBUCUMOCTH x

OT 3HaueHU K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA PyHKIUI. CTPOUTH u
U300paKaTh CXeMaTHIECKU rpa@uKkd  KBaApPAaTUYHBIX  (DYHKIIHIA,

OIMMCHIBATh CBOMCTBA KBAJPATHUHBIX (DYHKIHI 1O UX rpaduKam.

PacrioznaBaTh  KkBajpaTH4yHyr (yHKIOHIO 1O QopMmylie, NPUBOIHUTH
MPUMEPBIKBAAPATUIHBIX QYHKIIUN U3 PEATbHOU KU3HU, PUZUKH, TEOMETPHH.
YucsaoBbie M0CJI€10BATEIbHOCTH U NPOrPecCuu

PacrioznaBaTth apumMeTHUECKyI0 W T€OMETPUYECKYIO MPOTPECCHH MPU PA3HBIX
crnoco0ax 3a1aHusl.

BeImoHATS  BBIYMCIEHHWS C  HWCHONB30BaHWEM (opMyn N-ro  dYiieHa
apuPMETHIECKONN TEOMETPUIECKON MPOTPECCHIA, CYMMBI TIEPBHIX N YJICHOB.
N300paxkaTh 4ICHBI MOCIEA0BATEILHOCTH TOYKAMH Ha KOOPJUHATHOM IIIOCKOCTH.

Pemats 3amaum, CBs3aHHBIE C YHCJIOBBIMU TIOCIEAOBATEIBHOCTSIMU, B TOM
qHCIIe 3314l U3 PEaTbHOW XU3HU (C WCIOJIB30BAHUEM KaJbKyJIATOpa, MH(DPOBBIX
TEXHOJIOTHIN).
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TEMATHYECKOE IINIAHUPOBAHUE7 KJIACC

[pallMOHAIBHBIX YUCEIL.
CTeneHb

C HaTypaJbHBIM
[MOKa3aTeJIeM.
Pemenrue OCHOBHBIX
3ajja4 = Ha  JApoow,
MPOIIEHTHI

U3 peallbHOM
MPAKTUKH.

[[pu3Haku JAEIUMOCTH,
Pa3JIOKEHUS

Ha MHOKHUTEIN
HaTypaJbHBIX YUCEI.

[CHOBaHUE paszena (TeMbl) [IMYECTBO OcHoBHOE OCHOBHBIE BUJIBI IEATETBHOCTH 00yYaIOIUXCS

Kypca JacoB COJIEpIKaHUE

Yrcria 1 BEIUKCICHUS. 25 [lonsitue CucreMaTu3npoBaTh U 000ralIATH 3HAHUA

ParmoHanbpHble YncIa PAMOHAIBHOTO 4HKcia. |00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
ApudmMeTnyeckue CpaBHMBATBL M YNOPSIA0OYUBATH AP00H, TpeoOpa3oBbIBas
NEeNCTBUS npu HEO0OXOJIMMOCTH JECATUYHbIE Ipobu B
C palMOHAIbHBIMU  (OOBIKHOBEHHBIE, OOBIKHOBEHHbIE B  JIECATUYHbBIC, B
yrciaamy. CpaBHEHHE, [HACTHOCTHU B OECKOHEUHYIOJECATUYHYIO JPOOb.
YIOpPSIAOUMBAHUE IIpumeHsiTb pa3HoOOpa3Hble CHOCOOBI W

NPUEMbl BBIMUCJICHUS 3HAYEHHMH JAPOOHBIX
BBIPAKEHHH, COJCpKAIUX OOBIKHOBCHHBIC H
NECATUYHDBIC poou: 3aMEHSITh npu
HEO0OXOIMMOCTH JIECATUUHYIO POOH

OOBIKHOBEHHOU U OOBIKHOBEHHYIO JIECATUYHOM, TPUBOIUTH
BEIpakeHHE K  (Qopme, Hamboiee yaoOHOW  aJId
BBIYHCIICHUH, TPe0OpPa30BbIBATh APOOHBIC BHIPAKEHUS HA
YMHOKEHUE U JIeTICHUE JCCATUYHBIX APOOeH K JEHCTBUSM
C IIEJILIMU YHCIIAMHU.

[IpuBoAUTH 4YHCJIOBbIE U OyKBEeHHbIEe TPUMeEPbI
CTETICHH C HATypaJbHBIM IIOKa3aTeleM, OOBICHISA
3BHAYCHHUs] OCHOBAHMsI CTENEHU M IOKa3aTelsl CTENEHH,
HAXOJUTh 3HAauYeHUs cTereHed Buma a" (a — moboe
palnoHaIbHOE YHCII0, N — HATYpaJbHOE YUCIIO).
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PeanbHbie
3aBucuUMOCTH. IIpsamasu
oOpatHas
[IPONIOPLIMOHAIIBHOCTH

I[loHuMaTh CMBICA 3amMCH OOJIBIIMX YHCENT C IMOMOILIbIO
NeCITHUHBIX ApoOeli u cTeneneld yncna 10, mpuMeHsATh UXB
peaTbHBIX CUTYAIHIX.

IpuMeHATH TPU3HAKY IETUMOCTH, PA3TI0KEHUS HAMHOXKHUTEIN
HATYpaJbHBIX YACEI.

PemaTh 3aJa4u Ha 9acTH, MPOIEHTHI, IPOTIOPIIHH,

Ha HAXOXJICHHE IpoOu (MPOIEHTa) OT BETUYUHBI U

BEJIMUYMHBL 1O €€ JpoOu (TpoueHTy), Apobu (mpoleHTa),
KOTOPBII COCTaBIIsIE€T O/IHA BEJIMYMHA OT JPYTOM.

I[puBoaIMTH, Pa30UpaTh, ONEHUBATH PA3IUYHBIC PEIICHUS,
3aMKiCH pelIeHU TeKCTOBBIX 3a/1ay.

PacnosHaBaTh M OOBSICHATH, ONUPAsCh Ha ONpEICICHHUS,
MpsIMO TIPOIMOPIMOHATIEHEIE W OOpPaTHO MPONOPLHOHATbHBIC
3aBUCUMOCTA MEXAY BEJIWYMHAMHU; HNPUBOAUTH NPHUMeEPHI
ATUX 3aBUCHUMOCTEN U3 PEalIbHOT'0 MHUpa, U3 JIPYTruX Y4eOHbIX]
MpPEeIMETOB.

PemiaTh mpakTHKO-OPUEHTUPOBAHHBIC 3a7a4ud Ha APOOH,
MPOLICHTHI, MPSMYI0 U OOpaTHYIO MPOMOPIHMOHATIBLHOCTH,
MPOIIOPIIUH

Anredpandeckue
BBIPAKEHUS

27

byKBEHHBIE
BBIPAYKCHMUS.
[lepemeHHBIE.
Jlommyctrmbie
3HAYECHUS
MEPEMEHHBIX.
DOopMyIIbL.

OBaageTh anreOpanvdecKkol TEPMUHOIOTHEH U CHMBOJUKOM,
NPUMEHSATh €€ B TPOIECCEe OCBOCHMS Y4eOHOro MaTepHaa.
Haxonuth 3HaueHUs] OYKBEHHBIX BBIPAKCHUI MPHU 3aJaHHBIX
3HAUYCHUSAX OYKB; BBITIOIHATH BBIUYMCIEHUS O (popMynam.
BorInOTHATH peoOpa30BaHUs LEJIOr0 BbIPAKEHHUS B
MHOT'OYJIEH TPUBEJECHUEM MOJJOOHBIX CIaraeMaiX,
pacKpbITUEM CKOOOK. BBIMOIHATH YMHOKEHUE OTHOUJICHA
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[IpeobpazoBanue Ha MHOTOYWIEH M MHOIOWIEHa Ha  MHOTOWIEH,
OYKBEHHBIX BBIPAKEHUH, [MPUMEHSATH
pacKpbITUe CKOOOK U |[popMyJbl KBajapara CYMMbl M KBajJpara pa3HOCTH.
npuBe/cHUEe TMOAOOHBIX |OCyIIEeCTBJASATh  PA3JIOKEHUE  MHOTOWICHOB  HA
cllara€MbIX. MHOXHUTEIN TYyTEM BBIHECEHHMS 3a CKOOKM 00I1ero
CBONMCTBa CTENEHU C MHOKHTEJIS, MIPUMEHEHHUS dbopmyIibl pa3HOCTH
HaTypaJbHbIM KBaJApaToB, GOPMYJ COKPAIIEHHOTO YMHOXKECHUS.
MOKA3aTeJIEM. I[IpumeHsiTh MpeoOpa3oBaHUEC MHOTOWICHOB IS
Muorounenbl. ClioxkeHue, [pelIeHUsIPa3InYHbIX 3a7a4 U3 MAaTEMATUKH, CMEKHBIX
BHIYMTAHUE, YMHOXXEHHUE [IPEIMETOB, U3 PEATbHON MPAKTUKH.
MHOTOWICHOB. DopMyiibl 3HAKOMHUTBHCS ¢ MCTOPUEH Pa3BUTHI MATEMaTUKHU
COKpPAIIEHHOTO
yMHOXeHud. Paznoxxenue
MHOT'OUYJIEHOB Ha
MHOXUTEIN

YpaBHenus u HepaBenctBa |20 YpaBHeHue, npasuia |PemiaThb JMHEMHOE ypaBHEHUE C OJHOW MEPEMEHHOM,
npeoOpa3zoBaHus NpPUMEHAS. MpaBWJa IEpexoJa OT HMCXOJHOTO
YpaBHEHUS, YPaBHEHHSI K PaBHOCHIBHOMY €My 0oJiee MpOCTOTro
[PaBHOCUJIBHOCTh Brna. IlpoBepsATh, SABIAECTCA JIM KOHKPETHOE YMCIO
YPAaBHEHU. KOPHEM YpaBHEHUS.

JIuneitHoe ypaBHEHUE

I[lon0upaTs npuUMepbl TApP YUCEN, SBISIOMIMXCS
pPELICHUEM  JIMHEWHOTO YpaBHEHUS c IBYMsI
MMEPEMEHHBIMM.
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C OJHOW NEPEMEHHOM,

PELIEHUE  JIMHEHHBIX
ypaBHeHuU. Pemenue
3a7a4 C  IOMOILBIO
YPaBHEHUM.

JIuHeiiHoe ypaBHEHHE C
NBYMsI IIEPEMEHHBIMUA U
ero rpapuk. Cucrema

NBYX JIMHEHHBIX
YPAaBHEHU C  JIByMs
[epEMEHHBIMU

CTpouth B KOOPIMHATHOM IUIOCKOCTH
JIMHEMHOTO YpPaBHEHUS C
MOJIb3YACh  IpauKoM,
pELICHNUs] YPAaBHEHHUS.

HaxoauTes pemieHue CHCTEMBI
YPaBHEHHUIC ABYMS IEPEMEHHBIMHU.
CocTaBjsATh M PpelIaTh YpPaBHEHUE WIIU
CUCTEMY YpaBHEHUU II0 YCJIOBHUIO 3a/auH,
WHTEPIPETUPOBATh B COOTBETCTBUHU c
KOHTEKCTOM 3a/1a4M ITOJIy4YCHHBIMPE3yJIbTaT

rpadux
JByMsl [I€PEMEHHBIMU;
NPUBOIUTH  NPUMepPbI

JIBYX JIMHEUHBIX

KoopaunaTe! u rpadukwu.
DyHKIUU

24

KoopaunaTta Touku

Ha TpsaMou. YwuciioBbie
[IPOMEKYTKHU.
PacctossHue Mexnay
NBYMSI TOYKaAMH
KOOPIMHATHOM
MIPSMOMU.
[IpsitMmoyronbHas
CUCTEMa KOOpAMHAT
Ha [JIOCKOCTH.
[Tpumepsl TpaduKoB,
3aIaHHBIX
dbopmymamm.

N300paxkaTh Ha KOOPJMHATHOW TIPSAMOM  TOYKH,
COOTBETCTBYIOLLIME 3aJaHHbIM KOOpAMHATaM, JIy4H,
OTpE3KH,  HMHTEPBAJbI, 3aIUCHIBAThH 170:¢ Ha
QIIreOpanyecKkoM si3bIKe.

OTMe4aTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10
3aJlaHHBIM  KOOpJMHATaM; CTPOUTh  TrpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJJaHHbIX (OpMYIJIaMH,

B TOM YHCJIE C IIOMOIIBI0 IUGPOBBIX JTAa00paTOPHIA.
IIpumeHsATD, U3y4aThb NpeuMyliecTBa,
HHTEPNPETUPOBATH rpadudeckuit croco0
MPEICTABICHUSA M aHAIM3a Pa3HOOOPA3HOMN KU3HEHHOM
WH(pOpMAIIHH.

OcBauBaTh MTOHATUE byHKIUH,
(bYHKIIMOHATPHOW TEPMUHOJIOTHEH.

OBJIAJICBATh

Pacno3HaBaTh uHEHHYIO QyHKIMIO Y = KX + b,
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Urenne rpadukoB

[peanbHbIX
3aBUCUMOCTEH.
[lonsiTue GyHKIUU.
['padux GyHKIUU.
CBoiicTBa  (QyHKIUH.
JluneitHass ~ QpyHKUUS.

[Toctpoenue rpaduxa
NMUHEHHOW QYHKINY.

ONMCHLIBATL €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HA4YCHUU
k03 unmentos K u b.

Crpoutsh rpagukm IUHEHHOW (yHKUMU, QYHKIUU Y = |
x |. Ucmosib30BaTh HM(POBBIE pecypchbl sl TOCTPOCHUS
rpa@uKoB GYHKIMNA U U3yYEHUS UX CBOMCTB.

[[pyuBOAUT, TOPUMEPHI JMHEHMHBIX 3aBUCHUMOCTEU B
peanbHBIXNPOLIECCaX U ABICHUAX

YACOB IIO ITPOI'PAMME

['padux pyHKUIMN
y=|x|
[loBTOpeHue u o0o6meHne |6 [ToBTOpEHUE BpiOupaTh, NPUMEHATb OLEHHMBATH  CHOCOOBI
OCHOBHBIX IOHATHI U CpPaBHEHHSI YHWCeJ, BBIUMCIEHUHN, MpeoOpa3oBaHU
METOJ0B Kypca BBIPA)KEHU I, PELICHUS YPAaBHEHU.
7/ Kkiacca, o0oOmenne |(OcCylecTBJIATh CAMOKOHTPOJIb BHITIOTHAEMBIX JICHCTBHIMA
3HAaHUU 151 CaMOIIPOBEPKY pe3ynbrara BBIUKCIICHHH,
npeoOpa3oBaHUi, MOCTPOCHUH.
Pemnats 3agaum U3 peasbHOM KU3HU, NPUMEHHATH)
MaTeMaTU4YeCKHe 3HAHUSA ISl PELICHUs 3a/1a4 U3 APYrUx
[IPEIMETOB.
Pemath TekcTOBbIE 3a1a4M, CPABHUBaTb, BbIOMPATH|
CIoCco0bI PEIICHUS 3a]aun
OBIIIEE KOJIMYECTBO (102
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8 KIJACC
[CHOBaHME pa3jiesia (TeMbl) [IMYECTBO OcHoBHOE OCHOBHBIE BU/JIBI ICSITEIHLHOCTH 00 y4aIOIIUXCS
Kypca 4acoB cozepKaHue
Hucna 1 BEIYKCIEHUS. 15 KBanparueiii kopeHb |(@OpMYJHPOBATH ONpeae/ieHHe  KBAJAPATHOTO

KBagpaTHbie KOpHU

u3 yncna. [lonsarue 00
UppaliOHATBHOM
uncie. JlecaTuuHbie
MPUOIKCHUS
UppalMOHATBHBIX
JHCEIL.
JleliCTBUTEIbHBIE
yucia. CpaBHeHUE
NEeUCTBUTEIIBHBIX
quCell.

YpaBHEHUE BUA

x> = a. CpoiicTBa
apU(HMETHICCKUX

KBaJIPATHBIX KOPHEM.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHU,
coJiepIKaIInux
KBaJ[paTHBIC KOPHH

KOpHSI U3 4ucia, apuhMETHUYECKOTO KBaJIpaTHOTO

KOPHSI.

[IpuMeHATL ONEpalui0 M3BJICYEHUS] KBaAPATHOTO
KOpHST M3 YHCIa, MCHOJb3Yysl TIPH HEOOXOJAMMOCTHU
KAJbKYJATOP. OleHuBaTh  KBAJpPAaTHbIE  KOPHU
[[eJIBIMU YHCJIAMHU U JECATUYHBIMU JPOOSIMHU.

CpaBHuBaThH 17 yHopsiA0uuBaTh
palMoOHAJIbHBIE M HMpPpAlMOHAIBHBIE YHCIA,
3alMCaHHbIE C TOMOIIBIOKBAAPATHBIX KOPHEN.
McenenoBaTh ypaBHEHHE X° = @, HaxXOAUTh
TOUYHbIE UTTPUOTMKEHHBIE KOpHU TipH a > 0.

HccaenoBarb CBOMCTBA KBAJAPATHBIX KOPHEW, IPOBOMIS
YICJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAHUEM KaJbKYJISATOPA
(koMIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(METHUECKUX KBaJIPaTHBIX
KOpHEH; TMpPUMEHATh WX M HpeoOpa3oBaHUs
BBIPAKCHUU. BbInoJHATH npeodpa3oBaHus
BBIDQXKCHUM,  COACpXKAIIUX  KBAAPATHBIE  KOPHH.
BelpaxkxaTb MEpPEMEHHBIE W3 T'E€OMETPUYECKHX U
busmueckux Gopmy.

BoIunc/Th 3HAYEHHU I BEIPAKECHUI,
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COoIepKallMX KBAaJApPATHbIE KOPHH, HCHOJB3Yys IIPH
HEO0OX0IMMOCTH KanbKynaTop. HMcenmosab3oBath B X0J€
pemieHuss  3aJad  JJIEMEHTapHble  IPEACTaBJICHUSA,
CBSI3aHHbBIE C MPUOIMKEHHBIMHU 3HAUCHUSIMU BEIMYUH.
3HAKOMMTBHCH € HCTOPHEH Pa3BUTH MATEMATUKHU

Urciia 1 BEIYUCIICHHUS.
CTeneHb ¢ IIEIBIM

CTeneHp C ILEJIbIM
[MOKa3aTeJIEM.

@opmMyJIMpPOBATH ONpeaeseHUue CTETIEHU C LEbIM
MOKa3aTEJIEM.

BbIpakeHUs. KBaapaTHeiil
TPEXUIICH

PaznoxeHnekBaapaTHOro

[0Ka3aTEIEM CranmaptHas 3anuch  ([IpeacTaBasiTh 3anMCh OOJIBIIUX U MAJIBIX YUCET
yucia. B CTaHAApTHOM BHjie. CpaBHUBATH YUCJIA U BEJIIMUUHBI,
Pa3sMepbl  00BEKTOB  (BalMCaHHBIE C UCMOJIb30BaHuEM creneHu 10.
oKkpykarmiero wmupa  [Mcmoab30BaTh 3alUCh YUCET B CTaHJIApPTHOM
(OT  DIeMEHTapHBIX  [BUAE JUIS BBIPAXKEHUS pPa3MepoB OOBEKTOB,
YaCTULL OO0  |[IJUTEIbHOCTUIIPOIIECCOB B OKPYKAIOIIEM MHUpE.
KOCMHUYECKUX DopMyJIHPOBATH, 3AIIUCHIBATH B CHMBOJIHYECKOH popme
00BEKTOB), 1 WUIKCTPUPOBATH NpPHMMEpPaMH  CBOICTBa
UTUTENTBHOCTh CTEIIEHHUC 1IEJIBIM TTOKA3aTENEM.
POLIECCOB [IpuMeHATH CBOWCTBA CTENEHU JUIsI TIPEoOpa3zoBaHUs
B OKPY>KAIOLIEM MUpPE.  [BBIDAXKEHUM,  COAEpXKAlMX CTENEHU C  LEJIbIM
CBoiicTBa CTENEHU MOKa3aTEeJIEM.
C LEJNbIM MOKa3arejeM  [BbIMOMHATHL JeMCTBUSL C 4YUCIaMHU, 3alHdCAHHBIMU B
CTaHAAPTHOM BHUJIE (YMHOXKEHHE, [IE€JICHHE, BO3BEJCHUE B
CTETICHB)
AnreGpandeckue KBagpatHeliTpéxuieH. |[Pacmo3HaBaTh KBaJApAaTHBIA TPEXWIEH, YCTaHABIMBATH

BO3MOKHOCTbB €0 Pa3JIOKCHUSI HA MHOKHUTEIIH.
PackaaapiBaTh HAa  MHOMXKHMTEJHM  KBAJAPaTHBIN
TPEXUICHC HEOTPULIATEIbHBIM TUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIN

AnreOpandeckue
BBIPAKCHHUS.
AnreGpandeckasi 1poOb

15

Anrebpanueckas
npo6b.  JlomycTumble
3HAYCHUS
MEPEMEHHBIX,
BXOJISAIIAX

B anreOpamyeckue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpandeckoit
npodu. CokpaiieHue
poOeii.

CrnoxeHue, BBIYUTAHUE,
YMHOKEHUE U JIeJICHUE
anreOpandecKkux
poOeii.
[IpeobpazoBanue
BBIPAKECHUM,
coJiepIKaIIux
anredpandeckue
npobu

3anucbIBaTh anredpandeckue Boipaxenus. Haxoaurs
00J1aCTh OMPEICIICHUS PAIIMOHAIBHOTO BBIPAXKCHHUS.
BbINOTHATHL 4YHUCIIOBBIC TMOJICTAHOBKA U BBIYHMCJIATH
3HaUYeHWE JpoOM, B TOM 4YHUCIE C TIOMOIIBIO
KaJIbKyJsiTopa. MOpMYJIUPOBATH OCHOBHOE CBONCTBO
anreOpanyeckoil JpoOM W TNPUMEHATH €ro s
npeoOpa3zoBaHus JpoOeit.

BoInoHATH JeiicTBUA C anreOpandyecKuMu JIPOOSIMHU.
[IpuMeHsITh TIpeoOpa3oBaHUsl BBIPAXKEHUN JIs PEIICHUS
3ajad.  BeIpaxkath  nepemMeHHble U3 (dopmyl
(pu3nyeckux, reOMETPUUECKUX, OMUCHIBAIOIINX OBITOBBIC
CUTYalllN)
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YpaBHEHHUs U HEPABEHCTBA.
KBangpaTHble ypaBHEHUS

15

KBanpaTHOe
ypaBHeHHe. HemnonHoe
KBaJPAaTHOE YPABHEHHUE.
dopmyna KOpHEN
KBaJpATHOTO
ypaBHeHusa.  Teopema
Buera.

PemieHne ypaBHEHHI,
CBOISALLUXCS

K KBaJAPATHBIM.
[IpocTeiitue apoOHO-
palrOHaJIbHbIE
YpaBHEHU.

Pemienre TEKCTOBBIX
3a71a4 € IIOMOILBIO
KBaJpPAaTHBIX
YpaBHCHUH

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHUS.

3anucbiBaTh (POPMYJIy KOpHEH KBAaJApPAaTHOTO YpaBHEHUS;
peliaTh KBaJApaTHble YpPaBHEHHWs] — IIOJHBIE U
Henonuble. IIpoBoauTs mnpocreiimue MccjIeI0BaHUA
KBaJpaTHbIX YPaBHEHUM.

PemiaTs ypaBHeHMsl, CBOAALINECS K KBAIPATHBIM,

C TMOMOIbIO  MpeoOpa3oBaHUM U 3aMEHOU
nepeMeHHOW. Hal/rogaTh U aHATM3MPOBATH CBS3b
MEXAY KOpPHSMU U KO3(P(UIMEHTaMH KBaJIpaTHOIO

YpPaBHEHUS.
dopmyaupoBars Teopemy Bwuera, a Takxe
O0OpaTHYIO -TE€OpeMY, IPUMEHSITh 3TH TEOPEMbI IS
peleHus

3a7ad4.

Pemath  TeKCTOBBIE  3aJa4M  aIreOpanvyecKum

CIIOCOOOM: TMEPEXOIUTh OT CIOBECHOU (HOpPMYyITHUPOBKU
YCIIOBUA 3aJa4dl K aireOpanyeckod MOAENHU IMyTEM
COCTAaBJEHUS YpPAaBHEHUS;, peEHlaTh  COCTABICHHOE
YpaBHEHHUE; HTHTEPIPETUPOBATH PE3YIIbTAT.
3HAKOMUTBHCS € MCTOPHE Pa3BUTHSA aITeOphI
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YpaBHEHHUs U HEPABEHCTBA.
CucTtembl ypaBHEHUI

13

JIuHeiinoe ypaBHEHUE C
NByMsI TIE€PEMEHHBIMU,
ero rpaduk, MmpuMmepsl
pELIeHUsT YpaBHEHUU B
L(EJIBIX YHUCIIAX.
Peuienue cuctem AByx
JIMHEVHBIX YPABHEHUU

C IBYMS
NEPEMEHHBIMH.
[Ipumepbl  penieHus

CUCTEM HEJIIMHEUHBIX
YPaBHEHUN C JByMS
MEepEMEHHBIMU.
['paduueckas
VHTEpIIpETaLUs]
YPaBHEHUSI C IBYMs
[IEPEMEHHBIMU 151
CHUCTEM  JIMHEHMHBIX
YPaBHCHUN C JByMS
[IEPEMEHHBIMU.
Pemenue TEKCTOBBIX
3aa4 C  TOMOIIBIO
CHCTEM YPABHECHUU

PacnosHaBaTh JMHEHHBIE YpaBHEHUSA C
NIBYMSIIEPEMEHHBIMU.

CrpouTh rpadvKy JIMHEWHBIX YPAaBHEHUH, B TOM YHUCIIE
HUCIOJBb3Ys HU(]ppPOBEIE pecypcehl.

Pasjinyarh IapajuiesibHbIE U IIEPECEKAIOIIUECS
[IPSIMBIEIIO UX YPABHEHUSM.

PemiaTeb cucTeMbl IBYX JIMHEWHBIX YPABHEHUH C JBYMs
[IEPEMEHHBIMU NIOJCTAHOBKOW U CIIOKEHUEM.

PemaTe npocrenmme CUCTEMBI, B KOTOPBIX

OJIHOM3 YPAaBHEHUU HE SIBJISICTCS JIMHEWHBIM.
[IpuBoauTs rpaguyecKyl)  HMHTepHpeTaLulio
pCLICHUsI YpaBHEHUSA C [JBYMs I[IEPEMEHHBIMU U
CUCTEM YPABHECHUNC BYMS [IEPEMEHHBIMU.

Pemate  TekcTOBbIe 3aJauM  anreOpanyecKuM
criocobom
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YpaBHEHHUs U HEPABEHCTBA.
HepaseHncTsa

12

UucnoBslie
HEpPABEHCTBA U HUX
CBOMCTBA.
HepaBeHcTBO ¢ OnHOM
[IEPEMEHHOM.
JIuHenHbIe
HEpPABEHCTBA C OJHOM
MEPEMEHHOM U HX
peuienne.  Cucremsl
JIMHEWHBIX HEPABEHCTB
C OJHOW MEPEMEHHOU
Y UX PEIIECHHUE.
MN300paxenue perieHus
JIMHEMHOTO
HEpABEHCTBA M MX
CUCTEM Ha YHCJIOBOH

MPAMOU

DopMyJHPOBATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB,
WUIIOCTPUPOBAaTh  MX HAa  KOOPAWMHATHOM  IIPSAMOW,
T0KA3bIBATHAITECOPANIECKHU.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHUS
3aga4. Pemarb JIMHEHHBIE HEpPABEHCTBA C  OJHOU
NepeMEeHHOM, H300pakaTh pelIeHue HepaBeHCTBA Hal
YUCIJIOBOM MPSIMOU.

PemaTh cucteMbl JIMHEHHBIX HEPABEHCTB, N300paXKaTh
peLICHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOM MPAMOMN
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DyHKLIHH.
(OCHOBHBIE TOHATUSI

[lonsiTne G yHKLIUU.
O6nacTh onpeeaeHus 1
MHO>XECTBO  3HAYECHUU
byHKIUY.

Crioco0bl  3aaHus
byHKIUH.

[papux  pyHKIHH.
CaoiicTBa (yHKIHH,
X OTOOpakeHHe

Ha rpaduke

Ncnoab30BaTh (YyHKIMOHAIBHYIO TEPMHHOJIOTHIO
HCUMBOJIUKY.

Boiuucasath 3HauyeHMss  (QYHKUMM, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAMMOCTH HCIIOIb30BATh
KAJIbKYJISITOP); COCTABJISATH TAOJAMIbLI 3HAYEHHH
byHKIMY.

Crpouts 1o  TOYKaM  rpaguku

byHKIUH. OnucbiBaThH CBOMCTBA

(GyHKIMKM Ha OCHOBE €€ rpauyeckoro
MpPEACTABICHUS.

Hcnoab3oBaTh (QPYHKIIMOHAIBHYIO TE€PMHUHOJIOTHIO
HCUMBOJIUKY.

HccaenoBath mnpumMepsl  TpadukoB,  OTpa)KaroluXx|
peanbHbIe pouecchl U siBjicHUs. IIpuBoaUTH NMpuUMepbI
MIPOLIECCOB U SIBJICHUH C 3aIaHHBIMU CBOMCTBAMM.

M cnosb30BaTh KOMIIBIOTEPHBIE IPOTPAMMbI

I OCTpoeHUsT TrpaduKoB (GYHKIMH W W3YYCHUS HX
CBOWCTB

DyHKIWU.
UwucnoBbie G yHKITMN

UreHue u mOCTpOCHHUE
rpadukoB  (PYHKITUI.
[Tpumeps! TpadukoB

Haxonuth ¢ nmomombio rpagpuka ¢GyHKIUU 3HAYCHUE
OIHOW W3 PAacCMaTpUBAEMBbIX BEIMYUH [0 3HAYCHHIO

TPYTOM.
B HECHOXHBIX  clly4asX  BbIpaxaTrb (opmysou

3AaBUCHMOCTD
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dynxumi,
OTpaXKaroUux
peanbHble TPOLECCHI.
OyHKINH,
OMKCHIBAIOIINE
OpsIMyI0 1 O0OpaTHYIO
POMOPLHUOHATBHBIE
3aBUCUMOCTH, 175
rpaduku.

['padux pyHkumu

y = X2

OyHKINU

y =%y =X

y = Vxoy = Ixk

rpaduueckoe pelieHue
YpPaBHEHU U CHCTEM
YpaBHCHUH

MEKY BEIMUMHAMU.
OnuceiBaTh  XapakTep  W3MEHEHHS  OJHOU
BEJIMYMHBIB 3aBUCUMOCTU OT U3MEHEHUS IPYTOM.
PacnosnaBate Buabl u3ydaeMbix ¢yHkuuid. [loka3piBaTh
CXeMaTHYeCKHM II0JIO)KCHUE HAa KOOPAUHATHOM IIJIOCKOCTH
rpadukoB GpyHKIMi Buga:y = X2,y = x5,y =Vx, y = |x]|.
Ncnonb3oBaTh PYHKUMOHAIBHO-TPapHYECKUe
MpeACTABJICHHUS Ul PELICHUS U UCCIIEAOBAaHNUs YPABHEHUN
MCUCTEM YpaBHEHHUM.
[IpuMeHaTH uugposbie
MOCTPOCHUATPAPUKOB (PYHKITHI

pecypchl IS

[ToBTOpenue u 0600IIeHNE

[loBTOpEHNE OCHOBHBIX
MOHATUM W METOJIOB
KypcoB 7/ u 8 KJlaccos,
000011IeHIE 3HAHUT

BuiOuparhb, NpUMEHATH, OLEHUBATH CIOCO0bI CPaBHCHUS
YUCeN, BBIUMACICHUN, TMPeoOpa3oBaHUl  BBIPAKCHUH,
peLICHUSypPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICMCTBUI U
CaMOIIPOBEPKY pE3yibTaTa BBIUMCICHHM, MpeoOpa3oBaHU,
MMOCTPOECHUM.

PemiaTe 3a1a4M U3 peaibHOM )KU3HU, IPUMEHSATH
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MaTeMAaTUYECKNE 3HAHMS Ui DPEIICHUS 3a1ad U3
PYTUXIIPEAMETOB.

Pemiatb  TekcTOBbIE  3aJauM, CpaBHUBATh,
BbIOMPATHCIOCO0bI PEUICHUS 3a1a41

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC
[eHOBaHUE pazjena (Tembl) [uuectBO | OcHOBHOE OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00 y4aIOMUXCS
Kypca HacoB colepKaHue
Uucna v BBIYUCIICHUS. 9 Panmonanbubie uyucna, [Pa3BuBaTh MNpeACTABJEHHUSI O YHCIAX: OT MHOXKECTBA

JleficTBUTEIIbHBIC
qyrcia

NPpPAIOHAIIBHBIC

YKUCIa, KOHEYHBIE U
OECKOHEYHBIC
NECATUYHBIC APOOH.
MHO0KECTBO

e CTBUTEIILHBIX
YHCE;

e CTBUTEIBHBIC YHCIIA
KaK OECKOHEUYHbBIE
JTIECITUIHBIC TpoOH.
B3anMHO 0OJHO3HAYHOE
COOTBETCTBUE  MEXKITY
MHO>KECTBOM

NEHCTBUTEIBHBIX YHCEIT
U MHOXXECTBOM TOYEK
KOOPIMHATHOMU
[IPSIMOM.

CpaBHeHHE
NEMCTBUTENILHBIX YHCET,
apupMeTHIECKIE

HATYPAJIBHBIX YHCEN JO MHOKECTBA JCUCTBUTEIBHBIX YHUCEIL.
O3HAKOMHUTLCHA C BO3MOXHOCTBIO IIPE/ICTABIICHUS
MEWCTBUTEILHOTO 4YHCIAa KaK OECKOHEYHOH HdECATUUYHOU
po0u, NPUMEHATH JIeCITUYHBIC MPUOIIKCHUS
PalMOHAJIBHBIX U UPPALMOHATBHBIX YACE.

N3o00paxaTh JICUCTBUTEJILHBIC yucia
TOYKAMUKOOPJAUHATHOW MPSIMOM.

3anucpiBaTh, C)ABHUBATH M YIIOPSAI0YUBATH
JICMCTBUTEJILHBIC YHC]IA.

BbInoHATH, cOYeTass YCTHbIE M NMUCbMEHHBIC MPHUEMBI,
apudmMeTnyecKkue  JIeHCTBUS C  palMOHAIBHBIMHU
YHUCJIaMU; HAaXOAUTh 3HAUCHUS CTEIIEHEH C IeJIbIMU

MOKa3aTeIsIMU W KOPHEH; BBIMUCJIATHL 3HAUYCHUS
YU CJIOBBIX BBIPAKCHUM.
I[HonyunTs npeacTaBJIeHHe 0 3HAYMUMOCTH

JICVCTBUTEIIBHBIX YHUCEI B IPAKTUYECKON NESATEIbHOCTH
YEJIOBEKA.

AHAJIM3UPOBATH M JeJaTb BbBIBOAbI O TOYHOCTHU
MPUOMKEHUST JEUCTBUTEIBHOTO 4YHUCIa TpPU PEHICHUU
3a7ad.

OKpyriasiTb  ACHUCTBUTEIBHBIE  YHCIA, BBINOJIHATH
MPUKHAKY PE3YJIbTATA BEIYMCICHUM, OL€HKY 3HAYCHU N
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TICHCTBUS

C JeHUCTBUTECIBLHBIMU
YHCJIAMH.
[Tpubauxxénnoe
3HAUCHHUC BEJIMYUHEI,
TOYHOCTh
MPUOJIMKCHHUS.
OKpyriieHue 4Yucen.
[Ipukuaka U OLEHKA
pe3yJIbTaTOB
BBIUMCJICHUH

YMCJIOBBIX BBIPAKEHU .
3HAKOMMTBHCS ¢ HCTOPUEH Pa3BUTH MATEMAaTUKHU

YpaBHEHUS

51

HCPABCHCTBA. YPaBHeHI/I}I

C OJTHOW TIEpEMEHHOM

14

JIuHelHOEe ypaBHEHUE.
Pemienne ypaBHEHUN,
CBOJSILLIUXCS

K JIMHEWHBIM.
KBagpatHoe
ypaBHEeHUE. PerieHue
YPAaBHCHUH,
CBOJISAIINXCS

K KBaJIPATHBIM.
bukBanpaTHbie
YPaBHEHUSI.

[[puMepsl penieHus
YPaBHEHUU TPEThEU

1 YETBEPTOU CTETIEHEU

CUCTEM.
Pacno3snaBath 1eible W JIpOOHBIE YpaBHEHHS.
Pemats JiMHeHHbIE W KBaJPATHbIC YpPaBHEHUS,

VpaBHEHHUSI, CBOJSIIMECS K HHUM, MPOCTEHIINE
POOHO-pallMOHAIBHBIC YPAaBHEHUS.
[Ipennaratb  BO3MOXHBIE  CHOCOOBI  pEIICHUS

TEKCTOBBIX3a/1a4, 00CYKAaTh UX U pPelaTh TCKCTOBHIC
3a1a4M pa3HbIMHU CIIOCOOaMU.
3HAKOMHMTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTUKHU

OcBauBaTh, 3a1IOMMHATH, U NMPUMEHATH rpaduyecKue
MeTObl TIPU PEUICHUU YpPABHEHHM, HEPABEHCTB M HX
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pa3IoXKEeHUEM

Ha MHOKUTEJH.
Pemiennie npoOHO-
paIOHATBHBIX
YPaBHEHUM.

Pemenre  TEKCTOBBIX
3ajay anreOpanvyecKkum
METOIOM

YpaBHEHUS
HEPABEHCTBA.
YpaBHEHUH

u
Cucremsl

14

YpaBHEHHE C IABYMs
[EPEMEHHBIMU U €T0

rpaduxk.

CucreMma JIBYX
IMIMHEWHBIX YpPaBHECHUU
C IBYMSI
NEPEMEHHBIMU U €€
pemieHue.  Pemienue
CUCTEM JBYX

YPaBHEHUU, OJTHO

13 KOTOPBIX JIMHEWHOE,
a JIpyroe — BTOpOU
CTEIICHMU.

['pacduueckas
WHTEpIpEeTALUS
CHCTEMbI YPABHCHUI

C ByMsl NIEPEMEHHBIMH.
Pemenne TeKCTOBBIX

OcBauBaTh M NMPHUMEHATH MPHEMBI PEHICHUS CUCTEMBI
NBYX JIMHEWHBIX YpPaBHGHUW C JBYMS TCPEMCHHBIMH H
CUCTEMBbI JIBYX YpPaBHCHHH, B KOTOPBIX OJIHO yYpaBHCHHE
HESIBIISICTCS IMHEHHBIM.
HUcnonb3oBarh
NPEICTABICHUST  JJIA
YPaBHEHUHHU CUCTEM.
AHAJTH3HPOBATH TEKCThI 3a1ad4, peliaTh uX
anreOpandeckuM CIIOcOOOM: MepexXoAuTh OT CIOBECHOU
(bOpPMYIUPOBKHU YCIOBHUS 3a/Jaud K anreOpandecKord MOICIH

GbyHKIMOHAIBHO-TpadUIeCKue
pelieHHsT W  HCCJIeI0BAHUS

NyTEM  COCTaBJIEHUS CHUCTEMbl  YpaBHEHHWH; pelIaTh,
COCTABJICHHYIO CHUCTEMY YypaBHEHHUIW; HMHTEPHPEeTHPOBATH
pe3yJbTar.

3HAKOMMTBHCS ¢ UCTOPUEN Pa3BUTHUA MATEMATUKHU
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3alad areopandecKum
CIocoooM

YpaBHEHUSA 16 UncmoBbie Uurarh, 3aNUCHIBATH, NOHUMATb, HHTEPNPETHPOBATH
HEPABEHCTBA. HEPABEHCTBA U UX HEPABEHCTBA; HCIIOJIb30BATh CUMBOJIMKY W TEPMHUHOJIOTHIO.
HepaBencrsa CBOMCTBA. BoeInoHATL TIpeoOpa3oBaHusi HEPABEHCTB, MCIMOJb30BATH
JInHEeHbIC 17151 TTpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3dHaBaTh JIMHEWHBICE M KBAaJpPATHBIC HEPABEHCTBA.
C OJHOM TepeMeHHOM [PemiaTh JIMHEMHBIE HEPABEHCTBA, CUCTEMbl JIMHEUHBIX
M UX PEIICHUE. HEPABEHCTB, CUCTEMBl  HEPABCHCTB,  BKIIFOYAIOIINX
Cuctembl JMHEHHBIX  [KBaJpaTHOE HEPABEHCTBO, W pelIaTh HX; OO0CY:KIATh
HEPABEHCTB C OJHOM [MOJIYYECHHBIE PEILICHUS.
nepeMeHHoW U ux  [M300pakaTh pellleHUE HEPABEHCTBA U CUCTEMbl HEPABEHCTB
[pEIIECHHUE. Ha YUCIIOBOM NPSMOM, 3alMMChIBATH PEIICHUE C MOMOIIBIO
KBagpaTHbie CHUMBOJIOB.
HEPABEHCTBA U HX Pemiats KBaapaTHbIE HEPABEHCTBA, MCIIOIb3YA
[pEIIEHHUE. rpaguyecKue IpeICTaBICHUS.
['paduueckas OcBauBaTh M NMPUMEHATb HEPABECHCTBA IPH PEUICHUU
WHTEPIPETALAS pa3IM4YHBIX  3aJa4, B TOM  YHCIE  MPAKTHKO-
HEPABEHCTB M CUCTEM  (OPUECHTUPOBAHHBIX
HEPABEHCTB C JBYMS
[MepEMEHHBIMU
DyHKIMU 16 KBagparnunas Pacno3HaBaTh  BUIBl  M3Y4YaeMbIX byHKIINHT;

bynkiums, e€ rpaguk u
cBoiictBa. [lapabouna,
KOOPJAMHATBHl BEPIINHBI
napadoJibl, OCh

WLTIOCTPUPOBATh  CXeMATH4YECKH,  OOBSICHATH
pacmoyio)KeHne  Ha  KOOPAWHATHOM  TUIOCKOCTH
rpadukoB

dbyukuuii Buga: y = kx,y = kx+ b,y =-k,y = X2

X
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cUMMeTpuH Tlapabonbl. y = X5, Y = +/x, Y = |x| B 3aBHCHMOCTH OT 3HAUCHHIl
['paduku pyHKLMIL: KO3 (PUIIMEHTOB; ONMUCHIBATh UX CBOMCTBA.
y = kx, PacnodHaBaTh  KBaJpaTHUHyI0  (QYHKIUIO IO
y = kx + b, dopmyne. IlpuBoAUTH mNpUMepPHI KBaJAPATHUYHBIX
_k 3aBUCUMOCTEN W3  DEaIbHOM  JKU3HH, (HM3UKH,
yZ [COMETPUH.
;: Xzy BrigBassTb u  0000m@ars 0OCOOEHHOCTH
o5 rpaduka KBagpaTudHOi QyHKIuM Yy = ax? +
- YT bx + c.
Vxy = Crpoutrs W wu300paxKaTh CcXeMaTH4YeCKM Trpaduku
x P P P

KBaIpaTUYHBIX (PYHKIUH, 3aJJaHHBIX (OpMYyJIaMH BUAA

y=ax, y=ax2+qg,y=ax +p)?y=ax + bx + c.
AHAJIN3UPOBAT W TNPUMEHATH CBOWCTBA M3YYCHHBIX
q)YHKIII/Iﬁ L UX IMOCTPOCHUA, B TOM YHUCIIC C ITOMOIIBRO

U(POBBIX PECYPCOB
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Hucnosbie 15 [TousiTue yuciaoBoil |OcBamBaTh W NPUMEHSATb WHJICKCHBbIE 00O03HAUYCHUS,
[TOCJIEA0BATEIIBHOCTH MOCJIEIOBATEIILHOCTUA.  [CTPOUTH peuYeBble BBICKA3BIBAHUS C HCIOJb30BAHUEM
3anaHue TEPMUHOJIOTHH, CBSI3aHHOM c MOHSATHEM
MOCJIEIOBATEIBHOCTH  [IOCIEN0BATEIBHOCTH.
PEKYpPpEHTHOM AHAJIN3UPOBATH bopmyny n-ro YJIeHa
bopmynoi U [[IOCJIEI0BATEIBHOCTH W PEKYPPEHTHYIO

dbopmynoii N-ro uieHa. [popmyny
ApudmeTndeckass W |[M BBIYMCIATH YICHBI MOCJIEI0BATEIHLHOCTEH, 3aaHHBIX

reOMETPUYECKAs ATUMU (popMyrIamu.

[IPOTPECCHUMU. YcTaHaBIMBATh 3aKOHOMEPHOCTb B I[OCTPOCHUM
@opmyJibl N-ro WieHa [[IOCIEI0BATEIBHOCTH, ecin BBIIIUCAHBI  TIEPBBIC
apu(METHUYECKO U  |HECKOJIbKOEE UJICHOB.

reOMETPUUECKOU Pacno3HaBaTh apuPMETHYECKYI0 W  T'C€OMETPHUYECKYIO

[MPOIrpCCCHUH IIPHU PA3ZHBIX criocobax 3aJaHus.
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[IPOrPECCUN, CYMMBI
MEPBBIX N YICHOB.
N3o00paxeHue 4YJICHOB
apupMETHUECKON U

FEOMETPUUECKOU
[MPOrPECCUM  TOYKAMU
Ha KOOPAMHATHOMN
[JIOCKOCTH.
JIMHEeHBIN 151
YKCIIOHEHIIMAIbHBIN
[POCT.

CI10HBIE MPOLIEHTHI

PemaTh 3a1aun ¢ UCHoib30BaHUEM (HOpMYI N-TO YIEHA
apu@METHYEeCKO W  TeOMETPUYECKOM  MPOrpecCHid,
CYMMBIIIEPBBIX N YWICHOB.

MN300paxarTh YJICHBI IIOCJIEIOBATEILHOCTH
TOYKAMUHA KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBaTe  npuMmepsl  NpPOLECCOB U
SIBJICHMH U3 PEAIbHOW KU3HU, WUIIOCTPUPYIOLINE
U3MEHEHHE B apU(PMETUUYECKOM Mporpeccuu, B

reOMETPUUYECKOU

Mporpeccun; M300pakaTb COOTBETCTBYIOLIME 3aBUCHUMOCTH
rpaduuecku.

Pemate 3a1a4H, CBSI3aHHBIE c YUCIIOBBIMU
[IOCJIEI0OBATEIILHOCTSAMU, B TOM YMUCIIE 3aa4¥ U3 pEealbHOMU
PKU3HU C  HCIOJB30BAHMEM LHUQPPOBBIX  TEXHOJOTUI

(9MIEKTPOHHBIX TAOMMI], TPAPUUECKOT0 KaIbKyJIsITOpa H
T.11.). PemiaTh 3aaun Ha CJIOKHBIE TIPOLIEHTHI, B TOM YHCIIE
3a7layd U3 peajbHOM MPaKTUKH (C HCIOIb30BAaHUEM
KaIbKYJIATOPA).

3HAKOMMTBHCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATUKHU

[ToBTOpEHME,
000011IEHNE,
cUCTeMaTHh3alys 3HaHUI

18

Uucaa n
BbIYMCJIEHUA (3aIMCh,
CpaBHCHHUE, JICHCTBUS
C  JEUCTBUTEIbHBIMU
YHCIIaMH, YUCIIOBas
npsimMasi; MIPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBaTh NOHATHSAMH: MHOXKECTBO, MOJMHOKECTBO,
orepanuy HajJ MHOXKECTBaMH, MCIOJb30BaTh rpaduyeckoe
MpEeACTaBJICHUE MHOXECTB ISl ONHCAHUS  PeajbHBIX
MPOLIECCOB W SIBJICHUM, MNpHU PEUICHUWU 3ajady U3 APYrux
y4€OHBIX TPEAMETOB.

AKTYaJM3UpPOBATH TEPMHMHOJOTHI0 W  OCHOBHbBIE
NelCTBHS, CBSI3AHHbIE ¢ YMCJIAMHU. HATYpaJIbHOE YUCIIO,
[IPOCTOE U COCTABHOE YHUCJIA, ACIUMOCTh HATypaJbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLIEHKA; pEIlIeHUe
TEKCTOBBIX 3aJlay

yuces, NPU3HAKU IEJIMMOCTH, LEI0Ee YUCI0, MOLYJb YUCIA,
OOBIKHOBEHHAss M JeCATUYHas JpoOu, CTaHAAPTHBIA BUA
qrclia, apu(PMETHUECKUN KBaAPATHBIN KOPEHb.

BbBINOJIHATEL [1eHCTBUSA, CPABHUBATHL M YNOPAA0YUBATH

apu(pMEeTHIECKUM 4yuCciaa, MOPEACTaBIATh YHCIA HAa KOOPAWHATHOM MPSIMOMU,

CII0OCOOOM) OKPYTJISITh 4YKCJA; BBINOJHATH TPUKHAKY H OLIEHKY
pe3yJibTaTa BBIYUCICHHU .
Pemath  TeKCTOBble  3a/a4d  aApUDMETHUCCKUM
criocoOoM. PeiaTh mpakTHyeckue 3aaum, cojaepxalime
MPOLEHTHI, JI0JM, YacCTH, BbIPA)KAIOUIME 3aBUCHUMOCTH:
CKOPOCTb— BpEMSi— pacCTOSIHUE, II€HAa— KOJIMYECTBO—
CTOMMOCTh,006EMPAOOTHI— BpEeMSi— MPOU3BOIUTEIBHOCTD
Tpyna. Pa30umpatrb peanbHble KXU3HEHHBIE CHUTYyalluH,
(popmysimpoBaTh UX HA S3BIKE MATEMAaTUKU, HAXOAMTH
peuieHue,  OpPUMEHss ~ MaTeMaTHYeCKUM  ammapar,
HHTEPNPETHPOBATH PE3yJIbTAT

AJredpanvecKkue OnepupoBatb NOHATHUSAMM: CTENEHb C LEJIbIM

BbIPa’KeHUA [MOKa3aTeJIeM, apupmMeTHIeCKui KBaApaTHBIN

(mpeobpaszoBanue KOpeHb, MHOTOWIEH, anrebpandeckas  JapoOb,

anredpandecKux TOXIECTBO.

BBIPAKCHUM, BBINOJIHATH OCHOBHBbIE AEHCTBHSA: BBINOJHATh PACUETHI

NTOITYCTHUMBIE no <¢dopmynaMm, MpeoOpa3oBBIBATH IENbIe, IPOOHO-

3HAUYCHUS) palMOHAIbHbBIE BBIPAXKEHUSI U BBIPAXKEHUS C KOPHSIMH,

peanrn30BbIBAThH PA3JIOKEHUE MHOTOYIEHA HA MHOXKHUTEIIH,
B TOM 4YHCJIE€ C MCHOJb30BaHUEM (OpMyNn pa3HOCTH
KBaJ[paTOB U KBaJApaTa CyMMbI U pa3HOCTH; HAXOJAUTh
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JOITYCTUMBIC 3HAUYCHUA IICPEMCHHBIX IJIA I[pO6HO'

PALlMOHAIBHBIX BBIPAXKEHUN, KOPHEH.
MonesmpoBaTh ¢ IOMOIIBIO (POPMYIT peabHbIE MPOLIECCHI
U SIBJIICHUS

DyHKINHA

(moctpoeHue,
CBOMCTBA U3YYEHHBIX
yHKuMi;
rpaduueckoe perieHue
YPABHEHUU U UX
CHCTEM)

OnepupoBath NOHATUAMHU . QYHKIUS, TpadUK PYyHKIUH,

HYJIW (YHKUIKU, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHusi, yObIBaHUS, HAMOOJbIIIEe U
HauMEHbIIee 3HaYeHUS (QYHKIIUU.

AHAJTU3MPOBATH, CPABHUBATH, 00CYKIATh CBOICTBA
(byHKIUN, CTPOUTH UX IPAPUKH.

OnepupoBaTh NOHATHAMU . TIPSIMAsi IPOTOPLHUOHATIBHOCTb,
oOpaTHasi NPONOPIUOHAIBHOCTD, JTIMHEHHAS QYHKITHUS,
KBaJpaTudHas GyHKIM, mapadoia, runepooa.
Ncnosb30BaTh rpauKu U1 ONPENCIICHUS CBOKCTB,
MIPOLIECCOB M 3aBUCUMOCTEM, JJIsl PEIICHUS 3a/1ayd U3 APYTHUX
Y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU; MO/IEJIMPOBATH

C IIOMOIIIbIO TPa(UKOB peabHbIe MPOLECCHl U SBJICHUS.
Bripaxatb ¢popmyiaMu 3aBHCUMOCTH MEXK]1y BETUYNHAMU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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OEAEPAJIBHASA PABOYASA IIPOIT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B /-9 KIIACCAX

HOACHUTEJIBHASA 3AIIUCKA

['eomeTpusi kak OAWMH U3 OCHOBHBIX pAa3/elioB IIKOJBbHOM MaTEeMaTHKH,
MMEIOIMNA CBOEH 1LIeNbl0 00eceunTh U3yYeHHE CBOWCTB M pa3MepoB (uryp, ux
OTHOLIEHHH M  B3aMMHOE  PACHOJIOKEHHE, ONUPAeTCd Ha  JIOTHYECKYIO,
NOKa3aTeNbHY0 JUMHHIO. L[€HHOCTh M3y4EHHs T'€OMETPUM HA YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHUs 3aKJIIOYAeTCsl B TOM, YTO OOYYalOIUUCA YYHUTCS MPOBOJUTH
JOKa3aTeNbHbIE PACCYKICHHUS, CTPOUTH JIOTMUECKUE YMO3AKIIOUEHHUS, T0KA3bIBAThH
UCTUHHBIE YTBEPXKJACHUS U CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM, TPOBOJIUTH
paccyXIeHUs
«OT TPOTUBHOIOY», OTIUYATh CBOMCTBA OT MPU3HAKOB, (GOPMYIMPOBATH OOpAaTHHIE
YTBEPKIACHUS.

BTopoli 11eHHOCThIO W3Y4YEHHUS! TE€OMETPHUHU SIBISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHHH KaK MaTeMaTUYeCKHX, TaK M MPaKTHUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B pealbHOM Ku3HU. OOyyalmuiics JOJDKEH Hay4UuThCs
OTIPENICNIUTh TEOMETPUYECKYI0 (UTYPYy, ONUCATh CIOBAaMH JIaHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IUIONIaIb 3€MEJIBHOIO y4acTKa, PacCUUTaThb HEOOXOIUMYIO JUTHHY
ONTOBOJIOKOHHOTO Kabens uiu TpeOyeMble pa3Mephl rapaxa ajisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUYMCIUTEIbHAs JIMHUS B W3YyYEHUH T€OMETPUHU.
[Ipu pemieHuu 3ama4d MPaKTHYECKOTO XapakTepa OOydYaroIUKCS YYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJENN  pPEAIbHBIX KU3HEHHBIX CUTyalUWd, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh IMOJYYEHHOTO PE3YbTaTa.

Kpaiine BaxHO TNOMYEPKUBATH CBSI3U TEOMETPUH C JPYTUMU Y4EeOHBIMU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh OINPEACIICHUS T€OMETPHUECKUX GUryp u
NOHSITHI, JEMOHCTPUPOBATH TPUMEHEHHE TIONYUYCHHBIX YMEHUN B (Qusuke u
TEXHUKE. OTH CBsI3W Hauboinee SApKO BUAHBI B Temax  «BekrTopbi»,
«TpuroHomeTpudeckue COOTHOILICHUs», «Merton koopauHaty U «Teopema
[Tudaropar.

VY4yeOnbiii Kypc «l'eomeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIC Pa3eibl
conepxkanmsi: «['eomerpuueckue ¢Gurypsl u uX CBoOicTBay, «l3Mepenue
r€OMETPUYECKUX BETUYUHY, «JleKapTOBbI KOOPJIUHATHI Ha IIOCKOCTHY, «BEeKTOphI»,
«/IBmwxenus mnockoctny, «[IpeodpazoBanus mogo0us.

OO0miee 4yuCIO dYacoB, PEKOMEHJOBAHHBIX [IJII M3y4eHHUS YYeOHOTO Kypca
«I"'eomeTpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HEJIEII0), B 8 Kjacce
— 68 yacoB (2 gaca B Heneno), B 9 kiacce — 68 yacos (2 yaca B HezielO).
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COAJEPKAHUE OBYUYEHUA 7 KJIACC

Hauanbnbie nouaTus reometpun. Touka, mpsmas, OTpe3oK, JIyd. YTrou. Buasl yrios.
BeprukaneHble U cMexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYrOJIbHUK.
[TapannenbHOCTD U NEPHEHIUKYIISIPHOCTD IIPSIMBIX.

Cummetrpuunbie Gurypbl. OCHOBHBIE CBOMCTBa 0CeBOMl cumMeTpuu. [IpumMepsl
CUMMETPHUHU B OKPYKAIOIIEM MUpE.

OCHOBHBIE TIOCTPOEHHsI C TIOMOIIBIO LHUPKYJIS W JIMHEHMKHA. TpeyroybHUK.
BricoTa, Mmenuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI TpEyTroinbHUKUA. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U MPU3HAKK PAaBHOOENIPEHHOT0 TpeyroybHuUKa. [Ipu3Haku paBeHCcTBa
TPEYTrOJIbHUKOB.

CBoiiCTBa U TPU3HAKM NapajuieNbHbIX NpAMBIX. CymMMa yIJIOB TpEyrojbHUKA.
Breminue yriel TpeyrosbHuUKa.

[IpsMoyronbHBIA ~ TpeyrosbHUK. CBOHCTBO MEIWaHbl  MIPSIMOYTOJBHOTO
TpPEyroJIbHUKa, IPOBEAEHHON K rurotenyse. [Ipu3Haku paBeHCTBaA IIPSAMOYTOIBHBIX
TPEeYroJbHUKOB. [IpaMOyTroiapHbIi TpeyronbHukK ¢ yriom B 30°.

HepaseHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa o OoJblieM yrie W OojdbllIed CTOPOHE TPEeYyroJbHUKA.
IleprieHAUKYISIpU HAKJIIOHHAS.

I'eomerpruueckoe MecTto TOYeK. buccekrtpuca yrima U CEpeAUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK NT€OMETPUUYECKUE MECTA TOYEK.

OKpy)XKHOCTB M Kpyr, XopJa M JAWaMeTp, HX CBoMcTBa. B3ammHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsAMoM. KacarenbHas M ceKyllas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHas B yroi. BnucaHHas W oONHMCaHHAs OKPYXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. llapammenorpamm, €ro npu3Haku U CBOMCTBA. YacTHbIE
Clly4aW TMapajuiesiorpaMMoB (TMPSMOYTOJIBHUK, POMO, KBajpaT), WX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamenus, €€ CBOWCTBA | IPU3HAKHU.
[IpssmoyronbpHas Tpaneuus.

Meton ynBoenus menauassl. LleHTpaneHas cumMmerpus. Teopema Paneca u
TEOPEMAO MPOMOPLUHUOHAIBHBIX OTPE3KaX.
CpenHue NTMHUM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHUKa.

[lomobue TpeyronpHukoB, KodPdunmeHT mnoxodusa. IIpuzHaku momOOUS
TPEYroJdbHUKOB. [IpuMeHeHue mogo0us nMpyu pemeHny MPaKTUYECKUX 3a71a4.

CaoiictBa miomaneii reoMerpudeckux ¢uryp. Dopmynbl nus  TUIOMIAAH
TpPEeyroibHUKa, MNapaienorpamma, pom6a u Tpanenuuu. OTHOUIEHUE IUIOLIAJEH
MOIO0HBIX GUTYP.

Brruncnenve mmoniaaed TPEeyroJbHUKOB WU MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

72



denepanpHas pabodas mporpamma | Maremaruka. 5-9 kiaccol (0a30BbIi yPOBEHB)

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIrO yria NPsIMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroOHOMETpUYeCKue (PyHKIIMU
yrinoBB 30°, 45° u 60°.

BnucanHbIE ¥ LIEHTpPaJbHBIE YIUIBI, YTOJI MEXKY KacaTeIbHON U XOPAOH. YTJIbI
MEXKIy XOpJaMU U CEKyIIMMU. BrIucaHHbIE W ONHMCAHHBIE YETHIPEXYTOJBHUKH.
B3aunmHoe pacrnionokenue JByx OKpyxHocTed. Kacanuwe okpyxHocTedt. OOmue
KacaTeNbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O gmo 180°.  OcHoBHOe
TPUTOHOMETPUUYECKOE TOXKeCTBO. DOpMYIIbI IPUBEICHMUS.

Pemenne TpeyronbHukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PelieHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.
[IpeobpazoBanue nmogodusi. [lono6rue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BeICHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEECHUN OTPE3KOB
CEKYIIUX, TeOpeMa O KBajipaTe KacaTeJIbHOM.

Bektop, gnmumHa  (MOAayNb)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPHI,
IIPOTUBOTIONIOKHO HAIPaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BEKTOpaMmHu. Pa3ioxkeHue BeKTopa 1O JIBYM
HEKOJUIMHEAapHbIM  BekTopaMm. KoopauHatel BEKTOpaA. CkansipHoe
IPOU3BENICHHE  BEKTOPOB, IPUMEHEHHUE JJIs1 HAXOXKICHUS JJIMH U YTIIOB.

JlekapToBbl ~ KOOpAWMHATBI HA  IUIOCKOCTH.  YpaBHEHUS  NpsIMONM U
OKPY)KHOCTH B KOOpJMHATaX, IEPECEUEHUE OKPYKHOCTEH M MpsAMBIX. MeTon
KOOpPJIMHAT U €T0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[TMHA OKpy»KHOCTH. ['pamycHas v paauaHHas
Mepa yrja, BBIYMCIEHHE [UIMH Jyr OKpyxHocTed. I[lmomaas Kpyra, cekropa,
CErMeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHUE CUMMETpPUH (QUTYp (dJIeMEHTapHbIE
npeactasienus). [lapannensueiii nepenoc. [loBopoT.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyduenuss B 7 KJjacce: Pacno3HaBaTh HW3y4YeHHBIE TE€OMETpHUYECKHE (QUTYpHI,
ONpENENATh UX B3aMMHOE PaCIOJIOKEHHUE, n300paxaTh reOMETPUYECKUE
Gurypsl,  BBIIIOJIHATH  YEPTEKH MO YCIOBUIO 3a7aur. V3mMepsaTh NHUHEWHBIE WU
VIJIOBBIE BEJIMYMHBL. Pemarh 3ajauyd Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Henate rpyOyl0 OLEHKY JMHEWHBIX M VYIJIOBBIX BEJIMYUH MPEIMETOB B
peasbHOM KM3HHM, pa3MEpOB NPUPOJHBIX O0BEKTOB. PasznuuaTe  pasmepsl
ATUX OOBEKTOB MO MOPSAKY BETUUUHBI.
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CTpouTh 4epTERU K TEOMETPUUECKHAM 3a1a4aM.

ITonp30BaTbCAd  INpU3HAKAMM  PABEHCTBA  TPEYITOJbHUKOB, HCIOJIb30BaTh
MPU3HAKH UCBOMCTBA pABHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELLICHUH 3a/1a4.

IIpoBOIUTE JIOTMYECKUE PACCYXKIACHUS C HUCIOJIb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

ITonp30BaTbCAd IpPHU3HAKAMHU PABEHCTBA IPAMOYIOJBHBIX TPEYIrOJbHUKOB,
CBOMCTBOM  MEJWaHbl, MPOBEAEHHOW K  TUIOTEHY3€  IPAMOYIOJBHOTO
TPEyroJIbHUKA, B PELICHUU I'€OMETPUUECKUX 3a1a4.

OmnpenensaTe nNapaliebHOCTh MPAMBIX € I[OMOIIBIO  YIJIOB, KOTOpBIE
oOpa3yeT ¢ HMUMH cekymas. OnpenensT NapajuieIbHOCTh MPSIMBIX C MOMOUIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM IIPAMOM 10 TOUEK APYTrOU MPSIMOM.

PemaTh 3a71aun Ha kieT4aTon Oymare.

[IpoBOAUTH BBIUMCIAEHUS M HAXOJIUThb YHMCIOBbIE W OYKBEHHbIE 3HAYCHUS

YyIJIOB B TEOMETPUYECKMX 3aJadyaX C  HCIOJb30BAHUEM CYMMBl  YIJIOB

TPCYIrOJIbHUKOB MMHOI'OYTOJIBHHKOB, CBOMCTB YTJI0B, 06p330BaHHBIX
Impu MMePeCCYCHUN ABYX MApPAJUICIIBHBIX TIPAMBIX CGKYIIICFI.
Pematsb MPAKTUYICCKHUC 3aJa491 HAd HAXOKIACHUC yrHOB.BHaJICTB IIOHATHUECM
TreoMETPHUICCKOTO MECTa TOYeK. YMETh OIIpCaACIIATh

6I/ICCCKTpI/Icy yria u CGpGJIHHHBIﬁ MNCPICHAUKYIP K OTPE3KY KaK I'COMCTPUYCCKUC
MECTa

TOYEK.
dopMyUpoBaTh OMNpENETICHUsT OKPYKHOCTH W Kpyra, XOpAbl W Juamerpa
OKPYXHOCTH, TIOJIb30BAaThCA HX CBOMCTBaMHU. YmeTh MPUMEHSTh 9THU

CBOMCTBA MPH PEILICHUH 3a]a4.

Brnanerp MoOHATHEM OINKMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETb
HaxoAuTh €€ meHtp. Ilonb3oBaThCs (akTaMu O TOM, YTO OHUCCEKTPUCH YIJIOB
TPEYroJbHUKA IMEPECEKAIOTC B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHbBIC
NEPHEHIUKYISPBI K CTOPOHAMTPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOYKE.

Bnagerr  moHsTHEM = KacaTelbHOM K  OKPYXXHOCTH, MI0JIb30BATHCS
TEOPEMOI O MEPIECHANKYIIPHOCTA KAacaTEIbHON U paJnyca, MPOBEIEHHOIO K TOUKE
KacaHHsl.

[Tonp30BaTbCd MPOCTEHUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMH, ITOHUMATh
UX IIPAKTUYECKAU CMBICI.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MTOMOLIBI) LHUPKYIS U
JINHEVKH.

[IpeameTHble  pe3ynbTaThl OCBOEHHSI MpPOrpaMMbl y4eOHOro Kypca K
KOHITy 00yuenus B 8 kjacce: Pacmo3HaBaTh OCHOBHBIC BHIBI
YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BAaThCS UX CBOWCTBAMHU NIPU PELICHUU
reOMETPUUYECKUX 3a]a4.
[IpuMeHsTh CBOMCTBA TOUKM TNE€PECEYEHUS MEIHMAH TpEeyroibHUKa (LIEeHTpa
MacCC)B PEIICHUH 33]1a4.
Bianete noHsiTMEM CpeAHEN JIMHUWA TPEYTrOJIbHHKA W TPANEUHUH, NMPUMEHATH
WX CBOMCTBA MNpPH PEUIEHUH TeoMEeTpuuYecKkux 3anad. Ilosb3oBaTbest TeopeMoit
Qdaneca U TEOPEMON O MPOMOPILMOHATBHBIX OTPE3KaX, MPUMEHATh UX JJISl PEIICHUS
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[IPAKTUYECKUX 3a1a4.

[IpumeHsATh NpU3HAKU MOJOOUS TPEYTrOJBHUKOB B PEUICHUU N€OMETPHUUYECKHUX
3a/1au.

[lonb3oBaTecst Teopemoil Iludaropa nns pemieHUs TEOMETPUUYECKUX U
MpakTH4eCcKuX 3aaa4. CTpOUTh MaTEMATUYECKYIO MOJENb B IPAKTUUECKUX 3a7adax,
CaMOCTOSTEIBHO J€JIaTh YePTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Binaners mnoHATHAMH CHHYyCAa, KOCHMHYyCa M TaHI€HCa OCTpPOro yria
IIPSAMOYT'OJIBHOI'O TpeyroyibHUKa. [lonb30BaThCAd 3TUMHU NOHATUAMU ISl PELICHUS
[IPAKTUYECKUX 3a/1a4.

Boruucnars (pa3iaudyHbIMUA CIIOCOOAMM) TJIOLIAJL TPEYTOJbHUKA W IUIOUIAAU
MHOTOYTOJIbHBIX ~ (GuUryp (Modb3ysich, TIA€ HEOOXOAUMO, KaJIbKYJISATOPOM).
IIprMeHATh TONyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Bianerp NOHATHSAMHM BIMCAaHHOIO Y LEHTPAJIBHOIO YIja, WCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MeXAy XOpJAaMH (CeKYIIUMHU) U yTie MEXKIY
KacaTeJIbHOW UXOPJIOU IPU PELIEHUHU T€OMETPUUYECKUX 3aay.

Bianers moHATHEM OIMCAHHOIO YETBIPEXYTOJIBHHMKA, NPUMEHATH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUH 3a/a4.

[IprMeHATh MOJTy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKue
MOJENUUIA  3aJa4  pEAIbHOM JKU3HM U NPOBOAUTH  COOTBETCTBYIOILIKE
BBIUMCIICHUSI C TPUMEHEHHEM TO0J00MS W TPUTOHOMETPUU (TOJB3YACh, Tl
HE00X0AMMO, KaIbKYJISATOPOM).

[IpenmeTHble pe3ynbTaThl OCBOEHHUS NMPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHnus B 9 kJjacce:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX VIJOB, HAaXOIUTh C HX
MOMOIIBIO  PA3JIMYHBIE DJIEMEHTHI MPSIMOYTOJBHOTO TPEYrOJIbHUKA («pelieHue
NPSIMOYTOJIBHBIX TPEYroJibHUKOB»). Haxomuts (C TOMOIIBIO  KaJbKYyJISITOPA)
JUIMHBI ¥ YTJIBI JUISI HETAOJUYHBIX 3HAUCHH.

[Tonb3oBaThcst hopMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXXJIECTBOM JIJII HAXOXJACHHUS COOTHOIICHUUW MEXKAYy TPUTOHOMETPUUECKUMU
BETTUYMHAMM.

Hcnonp3oBaTh TEOpEeMbl CUHYCOB U KOCHHYCOB JUISl HAXOXIEHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYrOJbHUKA («pPEUICHUE TPEYrOoJbHUKOBY), MPHUMEHSITh WX TpHU
pEelIeHNH TeOMETPUYECKHX 3a1ay.

Brnagets nonsatusmu npeodpa3oBaHus mog00usi, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbeIx ¢uryp. Ilomb3oBaThCsi CBONCTBaMU MOAOOWS MPOHU3BOJIBHBIX (GUTYD,
YMETh BBIYUCISITH JJTMHBI W HAXOJIUTh YIJbl Y MOAOOHBIX ¢uryp. I[IpumeHsTs
CBOMCTBA MOJOOUSIB TMPAKTHUECKUX  3aJadaX. YMEThb MPHUBOJUTH IPUMEPHI
MOMOOHBIX  (PUTYPB OKPYKAIOIIEM MHPE.

[Tonp30BaThCcsl TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOPJA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaAPATe KacaTeIbHOM.

[Tonp30BaThCsi BEKTOpaMM, MOHUMATh HX TE€OMETPUYECKUN U (puznueckuit
CMBICJI, TOPUMEHATh HMX B PEIICHUU TEOMETPUUYECKUX U (PU3MUECKUX 3ajad.
[TpuMeHsTh CKaJISIpHOE MPOU3BEAECHNE BEKTOPOB JIJI1 HAXO0XKACHUS JIJTUH U YIJIOB.

[Tonp30BaThCs METOIOM KOOPJIMHAT HA IUIOCKOCTH, TPUMEHATH €r0 B PEIICHUU
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r€OMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

Bnagete NMOHATHSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YU OKPYKHOCTU W PaJMaHHOW MEpbI YIJIa, YMETh BBIYUCIATH IUIOUIAAb
Kpyra u ero yactei. [I[puMeHsTh noJlydeHHbIE YMEHUS B TPAKTUYECKUX 3a]adax.

Haxomute ocu (WM UEHTPbI) CUMMETPUM (DUTYp, TPUMEHSTH JABMXKECHHS
IJIOCKOCTUB MPOCTEUIIUX CIIydasiX.

[IpyuMeHsATh MOJIy4eHHbIE 3HAHHUS Ha MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE
MOACNU IS 3afa4  peaJbHOM JKM3HM U MPOBOAUTH  COOTBETCTBYIOIIHUE
BBIUHMCIIEHUS C MPUMEHEHUEM TMOAOOUS M TPUTOHOMETPUUECKHX (PYHKUUN
(monb3ysich, rA€ HEOOXOAUMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IIVTAHUPOBAHHUE 7 KJIACC

TPEYroJIbHUKAX U

[CHOBaHME pa3jenia (TeMbl) [TMYECTBO OcHOBHOE OCHOBHBIE BUJIBI IEATETBHOCTH 00yYaIOIUXCS
Kypca 4acoB coZepKaHue
IIpocreiimue 14 [Ipocreiimue DopMyIMPOBATL OCHOBHBIE IIOHATHS U OIPEIACICHUS.
reoMeTpuieckue purypsl u FEOMETPUYECKUE Pacno3sHaBaTh H3yyeHHBIE TIeOMeTpUYecKue (QUrypsl,
ux cBoMcTBa. M3mepeHue O0OBEKTBHI. onpeaeJATh UX B3aUMHOE PACIIOJIOKEHHUE, BHINMOJIHATH
FEOMETPUYECKUX BETUINH MHOroyroJIbHUK, YEPTEXK 110 YCIOBUIO 3aaUU.
IoMaHas. IIpoBoauTh mNpoOCTENIINE TOCTPOEHHUS C TOMOIIBIO
CmexHbIe U [UUMPKYJISU JIMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh  JIMHEHHBIE U YIJIOBBIE  BEJIMYMHBI
PaboTta reOMETPUUECKUXH MPAKTUUECKUX 0OBEKTOB.
C MPOCTEUIINMH Onpenensith «Ha T1a3» pa3Mepbl peaibHbIX 00BEKTOB,
YepTeKaAMHU. MPOBOAMTH I'PyOYIO OIICHKY UX Pa3MEPOB.
M3mepenue nuHenHbIXxM  PemiaTy 3a7auyd Ha BBIYKCICHUE JUIMH OTPE3KOB H
[YTJIOBBIX BEJINYMH, [BEINYUHYTIIOB.
BBIYMCIICHUE OTpe3KoBU [Pemiath 3a7a4u Ha B3aHMHOE
YIJIOB pacmooKeHUETeOMETPUIECKUX (Uryp.
IIpoBoauTh KJ1acCU(UKAIIIO YTJIOB,
BbIYUCIAATHIVNHENHBIC U YTJIOBbIC BEJIMYNHBI,
MNPOBOAUTHL HEOOXOJUMBIE JI0Ka3aTeIbHbIE
pacCyKJIeHHUs.
3HAKOMHUTBHCH C MCTOPHE pa3BUTUS T€OMETPUN
TpeyroabHUKN 22 [loHATHE O paBHBIX Pacno3HaBaTh mnapel paBHBIX TPEYrOJBHUKOB Ha

FOTOBBIXUEPTEXKaX (C YKa3aHUEM MPU3HAKOB).
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MEePBUYHBIC
MpeACTaBICHUS

0 pPaBHBIX (QUrypax.
Tpu IIpU3HAKa
[PaBEHCTBA
TPEYTOJLHUKOB.
[Ipu3Haku paBeHCTBa
MPSMOYTOJBHBIX
TPEYTOJLHUKOB.
CBOMCTBO MEIUAHBI
MPSMOYTOJIBLHOTO
TPEYTOJbHUKA,
[MPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHOOEeApeHHBIE U
[PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku W CBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepaseHncrtna B
FEOMETPHH.

[ [psAMOYTONIBHBIN
TPEYTOJIbHUK C YTJIOM B
30°

BbiBOAUTH  cleAcTBHS  (PaBEHCTB  COOTBETCTBYIOIIMX
DIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@opmMy/JHPOBATH OIIpECIICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJIBHOTO, OPSMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MEIMAaHbl TPEYroJlbHUKA, CEPEeIUHHOTO MEePHeHIUKYIApa

OTpe3Ka; MepUMEeTpa TPEYroJbHUKA.
@opMyIHUpOBATH CBOWCTBA U MPU3HAKK PABHOOEIPEHHOIO
TPEeYroJibHUKA.

CTpouTh YepTEeXKH, peliaTh 3aa4U C TOMOIIbIO HAXOXKICHUS
PaBHBIX TPEYTOJbHUKOB.

[IpuMeHATH MPU3HAKK PABEHCTBA NPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 337a4aXx.

Hcnosb30BaTh HUPPOBBIE pECYPCHI IS HCCIeI0BAHUS
CBOWCTB U3y4aeMbIX QUryp.

3HAKOMHUTBLCH C MCTOPHE pa3BUTUSA T€OMETPUU
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[lapannensHble  mpsiMble, (14 [TapamienbHbie @opMyJIHpPOBATH NOHATHE TTAPAIICIBHBIX MPSIMBIX,

CyMMa yTJIOB TPEYTOJIbHUKA MpsIMbIE, WX CBOMCTBA. [HAXOAMTb MPAKTUUCCKHUE PUMEPHI.
Haxpect nexamue, [A3ydaTh cBoiicTBa yrijioB, oOpa30BaHHBIX NpPHU IEPECEUECHUU
COOTBETCTBEHHbIE U [MapajyiebHbIX PSIMBIX CEKYIIEH. IIpoBoauth
OJIHOCTOPOHHHUE YIJIbl, [10KA3aTeJbCTBA NapaJUICIBHOCTU JBYX MNPAMBIX C MOMOIIBIO
00pa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPHU MEPECEUCHUH ITUX MPSIMBIX TPEThel
npu NepeceyeHur [PSMOM.
MapauieIbHBIX TPSAMBIX [BBIMHCAATH CYMMY YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
CEeKyILEei ). [Tpuznak HaxoauTh 4KCIIOBbIC U OYKBEHHBIC 3HAUCHUS YTJIOB
napayyIeIbHOCTU B T€OMETPUYECKHUX 3a/1ayax ¢ UCIOJb30BaHUEM TEOPEM O
MPSMBIX 4yepe3 [CyMMeE YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
PABEHCTBO PACCTOSHUNM [3HAKOMHUTBLCSI ¢ HCTOPHeEH Pa3BUTHS T€OMETPUU
OT TOYECK OJHOU MPSMOM
110 BTOPOU TIPSMOM.
Cymma  yrJjioB
TPEYTOJIbHUKA.
BHemHue  yriibl
TPEyTrOJbHUKA

OKpYX HOCTb U KPYT. 14 OKpyX HOCTh, XopAa u (DopMyJIMPOBATH ONpeJeJeHusi. OKPYKHOCTH, XOPHbI,

['eomeTpuueckue
[MOCTPOEHUS

THaMETP UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpYX HOCTBb,
BIIMCAHHAS B YTOJI.

nramMeTpa W KAacaTelIbHOW K OKPY>KHOCTH.
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEIKH.
HccaenoBarhb, B TOM YUCIIE UCIOJb3Ys HU(PPOBbIE PeCypChl:
OKPY>KHOCTb, BIIMCAHHYKD B YrOJ; LEHTP OKPYKHOCTH,
BIIICAHHOW B YTOJI; PABEHCTBO OTPE3KOB

HN3yuarp ux
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Ilonstue o I'MT,
[IPUMEHEHHE

B 3a/1a4dax.
buccektpuca wu
CEepEAUHHBIN
NEPHIEHAUKYIISAP
KaK TE€OMETPUYECKHE
MeCTa TOYEK.
OKpyX HOCTBb,
OMMCAHHAs OKOJIO
TPEYTOJIbHUKA.
OKpyXHOCTB,
BIICAHHAs

B TpPEYIrOJbHHUK.
[IpocTrenimme
3a1a4u

Ha IIOCTPOCHHUE

KACaTEIbHBIX.
Ncnoab3oBatb Meroa ['MT miia gokaszarenbcTBa TEOPEM O
NEPECEUCHU  OUCCEKTPUC  YIJIOB  TPEYroJbHUKA U
CEpPEIMHHBIX NMEPHEHIUKYISIPOB K CTOPOHAM TPEYrOJIbHUKAC
romortso ['MT.

OBjageBaTh NMOHATHUSAAIMU BIIMCAHHOW U ONMCAHHOU
OKPY>KHOCTEW TPEYroJbHHUKA, HAXOAUTH LIEHTPHI 3TUX
OKPY>KHOCTEH.

PemiaTth OCHOBHBIE 3aJaYM HA NMOCTPOCHHE: YIJIA, PABHOIO
NAHHOMY; CEPEIMHHOTO MEpIEHINUKYJIApa JAHHOIO OTPE3Ka;
MpsSMOM,  MPOXOJAIIEH  Yepe3  JaHHYyH  TOYKYy U
MEePIEHIUKYIIPHON JTaHHOW MPSAMOM; OMCCEKTPUCHI JTAHHOTO
yIJIa; TPEYTOJIBHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMMTBLCH C HCTOPHEH Pa3BUTHUS T€OMETPHUU

YACOB IIO ITPOI'PAMME

[ToBTOpenue, o6o6meHue |4 [loBTOpEeHUE u [Pemiath 3aa4M Ha MOBTOPEHUE, WLIFOCTPUPYIOIIUE CBSI3H
3HAHUU 0000IIIeHNEe OCHOBHBIX MEXIY Pa3IMYHBIMH YaCTAMH Kypca

[MOHATUM U  METOAOB

Kypca / Kjacca
OBIIIEE KOJIMYECTBO 68
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8 KIJACC

[CHOBaHME pa3jelia (TEMbI) [IMYECTBO OcHoOBHOE OCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS

Kypca 4acoB COJIep/KaHNe

HeThIpEXYroabHUKH 12 [TapamienorpamMm, ero [M3o0paxkatb U HAXOIHUTh Ha yeprexax
MPU3HAKK W CBOMCTBA. YETHIPEXYTOJNBHUKHA Pa3HBIX BUAOB M HMX DJIEMEHTHI.
YacTHbie ciydyan [@opMyJHpOBaTh ONpedeJIeHHsl: TapajuiesiorpaMmma,
napauieIorpaMMoB OpsIMOYroJibHUKa,  pomM0Oa,  KBajapara,  TpareluH,
(MpSIMOYTOJILHUK, PaBHOOOKOUTpAINEu, TPIMOYTOJILHON TPaIelnH.
pomO, kBaapar), ux J/loka3pIBaTh M HCHOJb30BATh NMPH PelleHNH 3aaa4
MpPU3HAKK W CBOMCTBA. [IPU3HAKHU U CBOMCTBA: napa’suiesiorpamma,
Tpanenusi. NpsIMOYroJibHHKa,  pom0Oa,  KBajapaTa,  Tpalleluu,
PaBHOOOKasT  u PaBHOOOKOMTpAIenu, TPSIMOYTOJIbHON Tpareiu.
[IPSMOYTOJIbHAS [IpuMeHaTH MeTOo/ YABOCHUS MEIUaHbI
Tpareuu. TpeyrojibHuka. Mcmosib30BaTh 1UQPPOBHIE PEeCypChl
Meton yABOEHUS TSl ICCJIETOBAHUSICBOMCTB M3y4YaeMbIX (pUryp.
MeIMaHbI. 3HAKOMMTBLCH C HCTOPHE pa3BUTHUS T€OMETPHUU
LlenTpanbHas
CHUMMETpPUS

Teopema @aneca u Teopema |15 Teopema daneca u [IpoBOAMTHL MOCTPOCHHMS C TIOMOUIBIO LUPKYJIS U

0 MIPOTIOPIIHOHAIIEHBIX
OTpE3Kax, 0 100HbIE
TPEYTOJIbLHUKH

TeopeMa

0 TPONMOPIHUOHATBHBIX
OTpe3Kax.

Cpenssisi  AuHUA
TPEYrOJbHUKA.

JIMHEVKHC UCIIOJIb30BaHuE TeopeMbl Daneca u Teopemsl
O MPONOPUMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPONOPLIMOHAIIBHBIN OTPE3OK.

I[IpoBoauThs [0KA3aTEJNBCTBO TOrO, 4YTO MEIHAHBI
TPEYroJIbHUKA MEPECEKAOTCI B OJHOM TOYKE, U
HAXOAUTH
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Tpaneuus, €€ cpenHss
TTUHUSA.
[IponnoproHanbHbIE
OTPE3KH.

LlenTp macc

B TPEYTOJIbHUKE.
[lonoOHbIE
TPEYrOJIbHUKHU. Tpu
NpU3HaKa MOA00us
TPEYTrOJIbHUKOB.
[Iprmenenue
mo100us

pu pelieHun
[IPAKTUYECKUX 3a]1a4

CBS3b C IIGHTPOM MacC, HAXOAUTb OTHOIICHHE, B
KOTOPOMMEIUAHBI ISTIATCS TOYKOW MX TIEPECCUCHHUS.
HaxoauTh 1000HBICE TPEYrOJbHHKH Ha TOTOBBIX
qepTexkax C yKa3aHHEM COOTBETCTBYIOIIUX ITPHU3HAKOB
110100Ms.

Pemiath 3ajauMm  Ha TOJOOHBIE TPEYTOJIBHUKH C
MOMOIIBI0 CAMOCTOSATEILHOTO TIOCTPOCHHUS YEPTEkKEH U
HAXO0XJICHUS TO0I00HBIX TPEYTOJILHUKOB.

[IpoBoauTh A0Ka3aTeJbCTBA C  HCIIOJIB30BAaHUEM
MPU3HAKOB MO00MS.

Jloka3bIBaTh TpH TIpU3HaKa o100ust
TpeyroJbHUKOB. [IpUMEHAITh TIOJTydeHHBIC 3HAHUS

MPY PEIICHUH TEOMETPHUYECKUX M IMPAKTHUYSCKHX
3a1ad4.

3HAKOMHUTBHCS C HCTOPHETi Pa3BUTHSA TCOMETPUHU

[ lmomane. Haxoxnenue
[JIOIIAJIEH  TPEYrOJIbHUKOB
U MHOTOYTOJBHBIX (Quryp.
[Tnomanu mogo06HBIX GUTYp

14

CBolicTBa ILIOLIAZIEN
reOMETPUUECKUX
duryp.

DopMyIIbl 1A
[UIONIA N
TPEyroJibHUKA,
napajjieaorpaMmma,
Tpareiuu.
Breraucienue
[UIOIIAJICH  CJIOXKHBIX

buryp.

OBiageBaTh NEPBUYHBIMH NPEACTABJIEHUAMH 00
obOmeir Teopuu rIomaau (Mepsl), ¢GOpMYyJIHPOBATH
CBOMCTBA TUIONIA/IH, BBIACHITH UX HATJIAIHBINA CMBICIL.

BorIBoAMTH bopmyIIbl IO/ IH
napajjiesiorpaMma, TpeyrojibHUKa, Tparneuu u3
dbopmybt TUTOIIA/IH PSIMOYTOJIbHUKA
(xBazpara).

BoiBOAUTD dbopmyIbl TUTOIIAIH BBITTYKJIOTO

YETHIPEXYTOJbHUKA Yepe3 JHAroHajdud M Yroll MEeXIy
Humu. Haxonuth momanu ¢uryp, u3o00paxEHHBIX Ha
KJIETYaTON Oymare, MCHOJb30BATh pazOueHue (Qurypsl
Ha YacCTHU U JOCTpanBaHUE.
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[Tnomanu Guryp

Ha KJIeT4aTou Oymare.
I[Inomanu  MOJOOHBIX
duryp.

3agaun

C MPaKTHUYECKUM
COJICp>)KaHHEM.
Penienue 3amau

C TOMOIIBI0 METO/a
BCIIOMOI'aTE€IbHOM
[JIOIIA N

Pa3ouparsn NpuMepbl U CTIOJB30BaHUS
BCIIOMOTaTEIbHOM 101 A A TUTSt pelieHus
reOMETPUYECKUX 3a/1au.

Haxoauthb miomniaay nogo0HbIX Guryp.

BoluucasTh IUIOMIAMM  PA3IUYHBIX MHOTOYTOJIBHBIX
¢uryp. Pemarb 3aga4uM Ha 1UIOMIAJb C MPAKTUUYECKUM
coJiepKaHEM

Teopema Iludaropa wu
Hayaja TPUTOHOMETPUHU

10

Teopema Iludaropa, u
€€ NpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIHMI oCcTporo yria
MPSMOYTOJILHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOUIEHUS

B MPSAMOYTOJbHOM
TPEYTOJbHUKE.
OcHoOBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

JlokasbiBaTh TeopeMy [ludaropa, ucnonab3oBaThb

€€B MPAKTUYECKUX BBIYUCICHUSAX.

@opmMyJMPOBATH ONPEACICHUS TPUTOHOMETPUUYECKUX
(GyHKIUN OCTPOTO yriia, MPOBEPSITh UX KOPPEKTHOCTD.
BbIBOAMTHETPUTOHOMETPUUECKHE COOTHOUIEHUSI B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIIEHUS MEXIYy CTOPOHAMH B
MPSMOYTOJIBHBIX TPEYTrOJbHUKAX ¢ yriiamu B 45° u 45°;
30° u 60°.

Hcnonb3oBaTh (GOpMyNBl TPHUBENCHHS W OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO Il  HaXOXKJICHHS
COOTHOILIEHU MEXKITY TPUTOHOMETPUUECKUMHU
GYHKIUSAMHAPA3ITUYHBIX OCTPBIX YTIIOB.

[IpuMeHsITL TOJYYCHHbIE 3HAHUA U YMEHUS MpHU
PELICHUUTIPAKTUYECKUX 3a7a4.

3HAKOMUTBLCH ¢ UCTOPHUEN Pa3BUTHS T€OMETPUH
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YIiael B OKPYKHOCTH.
BriicanHble U ONKMCaHHbIE
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpykHOCTH. Kacanue
OKPY>KHOCTEU

13

Brincanneie 51
LIEHTPAJIbHBIE YIJIbI, YTOJI
MEXKIY KacaTeJIbHOU WU

XOPAOM.

YTIIBI MEXIY XOpAaMu U
CEKYLIAMU.

Brnimcannbie 51
OIMCAaHHEBIC

YETBIPEXYTONIBHUKH,  UX|
[IPU3HAKU U CBOMCTBA.

[IprumeHnenue OTHX]|
CBOMCTB

pu pelieHun
reoOMeTpUYECKUX3aay.
B3aumHoe
PacIoOJIOKEHNE IBYX
OKPY)KHOCTEH,  oOmue
KacaTeJIbHbIC.

Kacanue okpyxHOCTEN

@opmMyJIMPOBATH OCHOBHBIE ONIPE/ICIICHMS], CBI3aHHBIE

C yriamMu B Kpyre (BOMCAHHBIA YToJl, HEHTPAJIbHBIA yron).
HaxoauThb BOUCaHHBIE YTJIbl, ONMPAIOIINAECS HA OAHY IYTY,
BBIYMCJIATH YIVIBI C IOMOLIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI
O LIEHTPAJIbHOM YTJIE.

HcciaenoBath, B TOM 4YHUCIE C MOMOIIBIO IU(POBBIX
pPECYpCOB, BIIMCAHHBIE W OIMCAaHHBIE YETHIPEXYTOJbHUKH,
BBIBOAMTH X CBOWMCTBA U MPU3HAKH.

Mcnmosib30BaTh 3TH CBOWCTBA M MPU3HAKU IIPU PELIEHUU
3aay
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[loBTOpEeHue, 00001IEHNE
3HAHUU

4

[loBTOpEHNE OCHOBHBIX
MOHITUNM U METOJ0B
KypcoB 7 W 8§ KJIacCOB,
0000111eHre 3HAHUN

PemaTh 3a1auM Ha NMOBTOPEHHE, WLIIOCTPUPYIOIINE CBSA3H
MEXY pa3IMYHbIMU YacTIMH Kypca

OBILLIEE KOJWYECTBO68

YACOB IIO ITPOT'PAMME
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9 KUIIACC
[CHOBaHUE pasjelia (TeMbl) [IMYeCTBO OcHoBHOE OCHOBHBIE BU/IBI ICSTEILHOCTH 00YyYaIOIUXCS
Kypca JaCcoB colepKaHue
Tpuronomerpusi. Teopemsr (16 Onpenenexnue DopMyTHPOBATH onpeaeaeHnst
KOCHUHYCOB 1 CHHYCOB. TPUTOHOMETPUUYECKUX  TPUTOHOMETPUUECKUX (DYHKIUNA TYNBIX U TMPSIMBIX
Pemenune TpeyroibHUKOB dbyHKMil yriaoB ot 0° [yIJIOB.
mo  180°. CDOpMyJ'IBI BoiBoaUTH TCOPEMY KOCHHYCOB H TCOpPEMY
NpUBE/ICHUS. CUHYCOB(C paInyCOM OIHMCAHHON OKPYKHOCTH).
Teopema KOCHHYCOB, BoiBoauTh hopMYyJIbI ISl BBIYUCICHUS TUI0MIAAEH
TeopeMa CUHYCOB. C UCIIOJIB30BAHMEM TEOPEM TPHIOHOMETPHUH (d)opMyJIa
Pemrenne [JIOIIaM TPEYrojJbHUKA Yepe3 JBE CTOPOHBI U Yroll
TPEYroIbHUKOB. MEXAy HUMH, (opMyia IJIOMAId YETHIPEXYTOJIbHUKA
[IpakTHYecKoe yepe3 ero AMaroHalIu U yrojl MEeX]y HUMH).
[IPUMEHEHNE Pemath TPECYIrOJIbHUKHU.
JTIOKa3aHHBIX TEOPEM Pemath MMPAKTUYCCKUC 3aa4u, CBOAAININCCA
K HaX0>KICHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[Ipeo6pazoBanue mogodbus. (10 [TonsiTue OcBauBaTh TMOHSITHE TPEOOpa3OBaHUS  MOAOOUS.
MeTtpuueckue 0 TpeoOpa3oBaHUU HcciienoBaTh OTHOIICHUE JTMHEHHBIX 3JIEMEHTOB (QUTYP
COOTHOLIEHUS mo100usl. pu MpeoOpa3oBaHUM MO00MS.
B OKPY>KHOCTH COOTBETCTBEHHBIE Haxoaurth IIPUMEPBI noaoous B
DIIEMEHTHI TMOJOOHBIX (OKPYXKAIOIIEH IeHCTBUTETLHOCTH.
¢buryp. Teopema BbIBOAUTHL  METPUYECKHE  COOTHOLIEHHS  MEXKIY
0 MIPOU3BEIACHUMN (OTPE3KaMH XOpJA, CEKyIIMX M  KacaTelbHbIX C
OTPE3KOB XOp/l, MCMOJB30BAHUEM BIIMCAHHBIX YIJIOB M MOJAOOHBIX
TeopeMa O [TPEYTOJbHUKOB.
MIPOU3BECHUU Pemath reoMeTpruuecKue 3alaud U 3a7adyd U3 pPeajbHOM
OTPE3KOB  CEKYIIMX, PKU3HU C UCIIOJIB30BAaHUEM MOJOOHBIX TPEYTOJIbHUKOB
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TeopeMa O KBaJpare
KacaTeJIbHOMU.
[Ipumenenue B
pelIeHun
reOMETPUUECKUX
3a7a4
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BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE U
BHIYMTAHUE BEKTOPOB,
YMHOXKEHUE BEKTOpA
Ha YHCJIO.
Duznyeckumn 51
FEOMETPUYECKUI
CMBICIT BEKTOPOB.
PaznoxeHnne BekTOpa
o JBYM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatet

BEKTOPA.

CxansipHoe
[IPOU3BECHUE
BEKTOPOB, €r0

Hcnoab30BaTh BCKTOPbI KaK  HaIllpaBJICHHBIC

OTPE3KH, nccJie0BaTh Tr€OMETPUYECKUN
(mepemernienue) u (U3MYECKUN (CHJIA) CMBICIIBI
BEKTOPOB.

3HATH Ompene/ieHUusl CyMMbl U Pa3HOCTH BEKTOPOB,

YMHOEHHUSI BEKTOpa HAa YHUCIO, HCCIAeI0BATH
FCOMETPUUCCKUNH U (PUBMYECKUN CMBICIBI  ATUX
onepanui. Pemars reoMeTpuuecKue 3ajJadyd  C

MCII0JIb30BaHUEM BEKTOPOB.
PackyagbIiBaTh BEKTOpP IO JABYM HEKOJUTMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKASIpHOE MPOU3BEIEHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOWMCTBA.

BbiunciasiTb  CyMMY, pa3HOCTb W CKaJsipHOE

MPOU3BEACHUEBEKTOPOB B KOOPUHATAX.
[IpumeHATH CKaJIsipHOE
HAXO0XJACHUSIUTMH U YTIIOB

IMPONU3BCIACHNUC JJIA
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[PUMEHEHUE
JUIS  HaXOXKICHMS
IJIMH U YTJIOB.
Penienue 3amau

C TIOMOIIbIO BEKTOPOB.
[IpyumeHeHNE BEKTOPOB
IUIe  pelIeHUs  3a1ad
buznku

I[eKapTOBLI KOOPpAWHATHBI
Ha ITJIOCKOCTU

9

JlexapToBBI
KOOPAWHATBHI TOYEK
Ha MJI0OCKOCTH.
YpaBHEHHE TIPSAMOM.
YpaBHEHUE
OKPY>KHOCTH.
KoopaunaTel TOYEK
MepeceyeHus
OKPY>KHOCTH U
MIPSMOMU.

MeTon KOOpAUHAT NPHU
peleHnn
reOMETPUYECKUX
3a7a4, MPAKTUYECKUX
3a7a4

OcBauBaTh NMOHATHE MPSMOYTOJILHON

CHUCTEMBI KOOPJIUHAT, JEKAPTOBBIX KOOPAMHAT

TOYKHU.

BbiBoAMThL  ypaBHEHUE TMPSMOH U OKPY>KHOCTH.
Boi1easiTh MOJTHBINA KBajpaT JUIsl HAaXOXKACHUS LIEHTpa U
paanyca OKpY>KHOCTH TI0 €€ ypaBHEHHUIO.

PemiaTh 3aa4M Ha HaXOXKJICHHE TOYEK IepeceyeHus
MPSIMBIX U OKPY>KHOCTEH C MOMOIIBIO METOAa KOOPAMHAT.
Mcnosb30BaTh CBOWCTBA  yrioBOro  Kod(dduimeHra
OpsIMOM  TIpU  pelIeHWH  3aj1ad, JUisl  ONpeneieHUs
PACIIONIOKEHHUS TPSAMOM.

I[IpuMeHsi T KOOPANHATHI IPU PEIICHUH T€OMETPUUYECKUX U
MPAaKTUYECKUX 3a]ad, IJI1 TIOCTPOEHUS MaTeMaTH4YEeCKUX
MOJENe peasIbHbIX 33/1a4 («METOJ KOOPJIUHATY).
IHoab30BaThCs TS IIOCTPOCHUS u

M CCIeIOBAaHUUIIM(POBBIMU PECYPCaMU.

3HAKOMHMTBHCS C HCTOPHUE Pa3BUTHUS TEOMETPUU
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IIpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JImMHa OKPY>KHOCTH U
[JI0Iab Kpyra.
Brruncnenue miomanen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Uucno = [dumHa
OKpPY>XKHOCTH, JyTH
OKPYKHOCTH.
Panuannas wmepa
yrJa.

[Lnomane Kpyra,
CEKTOpa, CErMEHTA

DopMyIMpPOBATH ONpPEACICHUE MIPABUIIBHBIX
MHOTOYTOJIBHUKOB, HAXOJAUTh ux AJIEMEHTBHI.
I[lonb30BaThCSl  TMOHSTHEM  JUIMHBI  OKPY>KHOCTH,
BBEJIEHHBIM C MIOMOIIBIO MPaBUIIBLHBIX

MHOT'OYTOJIbHUKOB, ONpelesiTh YUCIO T, [UIMHY IyI'd
U paJiuaHHyI0 Mepy yrija.

IIpoBoauTH Mepexoa OT paJIMaHHOW MEPHI

yIJ1aK TpagyCHOM U HA00OpOT.

OnpenesiTh IIOIMAAb KPYTa.

BoiBoauTh ¢opMyJsibl (B IpalyCHOM U paguaHHOU
Mepe) i JUIMH  Oyr, IUIOIIAJed CEeKTOpPOB H
CEIrMEHTOB.

BbuucJaATh, om@aan  (QUryp, BKIFOYAIOMIUX
AIIEMEHTBIOKPYKHOCTHU (KpyTa).

HaxoauTth ruiomany B 3a1a4ax peajbHON JKU3HU

,HBI/I)KG:HI/I}I IIJIOCKOCTH

MJI0CKOCTH.
[TapannenbHbI
MEPEHOC, MOBOPOT
[IpumeneHune

[IPY PELICHUH 3a]1a4

[lonstue o JABHKCHHUUN

Pa30upars nOpumepsl, WUIIOCTPUPYIOLIUE
MOHSATHUSAIBUKECHUS.

DopmyIIPOBATH ONpeIeNCHUs MapajuieIbHOTO
[EpEHOCA, TOBOPOTA U OCEBOM CUMMETpUU. BBIBOAMTH,
X CBOMCTBA, HAXOAUTH HEMOABUKHBIE TOUKH.
HaxoauTh UEHTPBI U OCH CHUMMETPHUM MPOCTEHIIMX
¢buryp. IlpumeHsATH, mMapauIeNbHBI TEPEHOC U
CUMMETPUIO TPU PEUICHUM TE€OMETPUUYECKUX 3a/ad
(pa3dupaTh IpUMEPHI).

Ncnmosb30BaTh ISl IOCTPOCHUSI U UCCIIEIOBAHUI

1 (POBBIC PECYpPCHI
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[loBTOpeHue, o000IIEHNE,
CUCTEMaTHU3AUs 3HAHUU

[loBTOpEHNE OCHOBHBIX|
MOHITUM U  METOJOB
KypcoB 7-9 Kjaccos,
0000111eHNE u
CUCTEMATU3ALIUS 3HAHUM.
[Ipocreiimue
FEOMETPUYECKUE
(burypsl 1 UxX CBOMCTBA.
H3mepenue
reOMETPUUYECKUX
BEJIMYMH.
TpeyroabHUKHU.
[TapayenbHble 171
[IEPIICHAUKYJIISIPHbIC
[IpSIMBIE.

OKpYXHOCTb U  KpYT.
['eomeTpuueckue
[TOCTPOECHUS. Y TJIbI

B OKPYKHOCTH.
Brniucanubie 171
ONMCAHHBIE OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsimast © OKPY>KHOCTBb.
HeThIpEXYroJIbHUKH.
Brniucannbie

OnepupoBath NOHATHUSIMH: (QuUrypa, TOUKa, HpsMasd,
yrod, MHOT'OYT'OJIbHUK, paBHOOEIPEHHBIN "
PAaBHOCTOPOHHUN  TPEYTrOJbHUKH,  NPAMOYTOJIbHBIN
TPEYrojbHUK, MEJIHWaHa, OUCCEeKTpUca M  BbBICOTA
TPEYTOJIbHUKA, napajiesIorpamm, pomO,
NpPSMOYTOJIbHUK, KBaApaT, Tpamneuus; OKpPYKHOCTb,
KacaTelbHasl;  paBeHCTBO M mojpobue  ¢uryp,
TPEYTOJIbHUKOB; NapaieIbHOCTh U
NEPHNEHANKYIIPHOCTD MPAMBIX, YTOJd MEXAY NPSIMBIMHU,
CUMMETpHUS. OTHOCHUTEJIBHO TOYKM M TPSIMO; JJIMHA,
paccTosiHue, BEJIMYMHA YIJIa, TUIOLA/b, IEPUMETP.
HNcnoab3oBaTh (opMyJibl: NEPUMETPA W IUIOIIAIH
MHOI'OYI'OJIBHUKOB, [UIMHBI OKPYKHOCTM M ILIOIIAAU
Kpyra,o0bémMa NpsIMOYTOJIbHOI0 apajuleIenuIe1a.
OnepupoBath  NOHATHAMH:  IIPSIMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, BEKTOp; HCHOJAb30BATH 3TU
MOHATUA I IPEACTABICHUS JAHHBIX U PELICHUS
3aJ1a4, B TOM YHCJIE€U3 JPYTUX Y4EOHBIX IPEIMETOB.
Pemiats 3aJa4yd Ha NOBTOPEHUE OCHOBHBIX ITOHSTHU,
WUIFOCTPALMIO CBA3EH MEXIY pa3IM4HBIMU  YacCTAMMU
Kypca. BeiOMpaTs MeTOA 1JI pEelICHUS 3a/1a4H.

PemiaTh 3a1a44 U3 IOBCEJHEBHOW KU3HU
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17§ ONMCAaHHBIC
YETBIPEXYTOJbHUKH.
Teopema Iludaropa wu
Hayasa
TPUTOHOMETPHH.
Pemenue 001X
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
JIBmxkenus. IlomoOwue.
CuMmeTpusi.

[ momans.
Brruucienue
oromanei.  Ilmomanmu
MOoT00HBIX puUTyp.
JlexapToBbI
KOOpPIMHATBI Ha
MJI0CKOCTH.

BekTopbl Ha MIIOCKOCTH

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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OEAEPAJIBHASA PABOYASA IIPOIT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B /-9 KIIACCAX

MOACHUTEJIbHAS 3AIIUCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTD, KaK C TOYKH 3PCHUS MPAKTUICCKUX MPIIIOKEHUH, TaK U
UX POJU B 00pa3oBaHUHU, HEOOXOJMMOM KaKJOMY uenoBeKy. Bospactaer uucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpebyeTcs xopolasi 6a30Basi MOJTOTOBKA B
00J1aCTH BEPOSATHOCTH W CTATUCTUKH, TaKas TMOJATOTOBKA Ba)kKHA IS TPOIOJIKCHUS
o0Opa3oBaHus WIS YCIIEUTHOM Mpo¢eCcCUOHANbHON Kapbephl.

Kaxxp1ii 4emoBeK MOCTOSHHO MPUHUMAET PEHICHUS HAa OCHOBE MUMEIOLIUXCS Y
HETO JaHHBIX. A 11 000OCHOBAaHHOTO TPUHSTHUS PEUICHUS B YCIOBHUSAX HEJOCTAaTKa
WM U30bITKa UH(POPMAIUU HEOOXOJIMMO B TOM YHCIIE XOPOIIO ChOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMenHo mo3ToMy OCTpO BCTajga HEOOXOAUMOCTh CHOPMHpPOBATH Y
oOy4Jaromuxcs (yHKIIMOHATBHYIO TPAaMOTHOCTb, BKJIFOYAIOIIYIO B Ce0sl B Ka4eCTBE
HEOTHEMJIEMOM  COCTaBIIAIOIICH  YMEHHE  BOCIPUHUMATh W KPUTHYECKH
aHAIM3UPOBAaTh MHPOPMAIINIO, MPEACTABICHHYIO B Pa3IMYHBIX (popMax, MIOHMMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peaJlbHbIX IIPOIIECCOB U 3aBUCHMOCTEH,
IPOU3BOJIUTh MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMH INpHUHIMIAMU cOopa, aHaIu3a M
Npe/ICTaBleHUs] JaHHBIX M3 Pa3IUuHbIX cdep >KU3HU OOIIecTBa M TOCYyAapCTBa
npuoOIIaeT oO0ydarmuxcsi K OOIIECTBEHHBIM HHTepecaMm. I3ydeHue ocHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHHU3allMy mepedopa W MoAcyE€Ta Yucia
BapUAHTOB, B TOM YHCIIC B MPUKIAJAHBIX 3aa4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3ga€T MaTeMaTHUYCCKHM byHIaMEHT TUISt dbopmupoBaHus
KOMITETCHITUI B 001acT WHGOPMATUKH U IHUQPPOBBIX TexHOoJoTHM. [Ipn n3ydeHuu
CTAaTHCTHUKH M BEPOATHOCTH OO0OTramaroTcs TMPEeACTABICHUS OO0y4arolumxcs o
COBPEMEHHOW KapTUHE MHUpAa W METOJaX €ro wuccieaoBanus, (opmupyercs
NOHMMAaHHE POJTM CTATUCTUKHA KaK MCTOYHUKA COLIMAIIBHO 3HAYUMON MHPOpPMAIIUU U
3aKJIa/IBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUS.

B cooTBeTCTBUUM C NaHHBIMHU IEISIMU B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT, W CTaTUCTHKa» OCHOBHOTO 00IIero oOpa3oBaHUS BBIIEICHBI
CIIEIYIONINE COAepKaTeIbHO-MeToAnueckre nuann: «lIpeacraBienne NaHHBIX H
omMcaTreNbHas CTaTHCTHKA», «BeposTHOCTB», «DNeMEeHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxxanve nuann «l[IpeacraBieHne MaHHBIX U OMHUCATENbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOH 1711 JOPMUPOBAHUSI HABBIKOB PAOOTHI C HHPOPMAIIUEH: OT YTECHUS
¥ WHTepIpeTanuu uHGOPMAINK, MPEJCTAaBICHHON B TaONMIAX, HA JAWarpaMMax H
rpadukax, 10 cbopa, IpenCTaBICHUS U aHAIN3a JAHHBIX C MCTIOJIb30BAHUEM
CTAaTHCTHYECKUX XapaKTEPUCTHUK CPEJHUX M paccenBaHus. Paboras ¢ maHHBIMHU,
oOydJarommecs y4aTcsi CUMTBIBATH W WHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATH,
apryMEHTHPOBAaTh W KPUTHKOBATH MPOCTEHUININE THUIMOTE3bl, PAa3MBIILUIATh HAJ
(dakTopamMu, BBI3BIBAIOIIMMH W3MEHYMBOCTh, W OIEHWBAaTh WX BIUSHHAC Ha
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paccMaTpUBaeMble BEJIMUMHBI U MPOLECCHI.

NHTYUTUBHOE IIPEACTABICHUE O CIIy4YaliHOM W3MEHYMBOCTH, HUCCIEIOBAHUE
3aKOHOMEPHOCTEH U TEHACHLUMM CTAaHOBUTCS MOTHUBUPYIOIICH OCHOBOM IA
U3Y4YEHHUs] TEOpPHM BEpOSTHOCTEW. boibllioe 3HaYeHHE UMEIOT HPAKTHYECKHUE
3aJlaHHs, B YACTHOCTHOIIBITHI C KIIACCUYECKUMH BEPOSATHOCTHBIMHU MOJIETISIMU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KaK Mepa MPaBAONOA00Us CIy4yalHOTO
coObitus. [lpm wm3yueHum ydyeOHOro Kypca oOydaromiecss 3HAKOMSTCA C
MPOCTEUIIUMHU METOAAMU BBIYMCIICHHSI BEPOSITHOCTEN B CIIyYalHBIX dKCIIEPUMEHTAX
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH HCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJIAIONIMMHU CTaBUTh M pemaTh Oojee clokHble 3agadd. B ydeOHbIl Kypc
BXOJSAT HauyajbHblEe NPEACTABICHUS O CIY4YalHBIX BEIMYMHAX M MX YHUCIOBBIX
XapaKTepUCTUKAaX.

B pamxkax yueOHOro Kypca OCYILIECTBIISIETCA 3HaKOMCTBO
0oOy4Yaromuxcs ¢ MHOXKECTBAMU M OCHOBHBIMHM ONEpalMsMU HaJ MHOXXECTBaMH,
paccMaTpUBAalOTCS NpPUMEpPbl TNPUMEHEHHUs I pelieHus 3a7ad, a TaKKke
UCIIOJIb30BAHUS B APYTHMX MaTEeMAaTUYECKUX Kypcax U YUeOHbBIX MpeMeTax.

B 7-9 xnaccax u3ydaercss y4eOHbI Kypc «BeposiTHOCTh M CTaTHCTHKa», B
KOTOpBIM Bxonmatr  paznensl: «lIpenctaBneHue  JaHHBIX W ONMCATeNbHAs
CTaTHCTHUKAY,

«BeposTHOCTEY», «neMeHThl KOMOMHATOPUKNY, «BBeaeHune B Teoputo rpadoBy.
OOmiee 4yuCIO YacoB, PEKOMEHJOBAHHBIX [UJII M3y4eHHUS Y4eOHOTO Kypca
«BepositHocT, ¥ craTHcTHKay», — 102 waca: B 7 kimacce — 34 uwaca (1 uyac B
Heneno), B 8 kimacce — 34 yaca (1 gac B Hezemo), B 9 kinacce — 34 yaca (1 gac B
HEJIEITIO0).

COIAEPKXAHUE

OBYUYEHUSA 7 KJIACC

[IpencraBienue gaHHBIX B BUAE TaOJWIl, auarpamm, TpaduKoB. 3aroiaHEHHE
TAOIMI, YTEHHWE M TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOUYATHIX) U
KpyroBeix). UteHue rpadukoB peanbHBIX IpolieccoB. M3pneuenne napopmanuu us3
auarpaMM U TaOJIHII, UCTIONh30BAHNE U MHTEPIPETAIUS TAHHBIX.

OnucartenbHas CTaTUCTHKA: cpeaHee apudmeTwyeckoe, MeIuaHa, pa3Max,
HaunOoJbIllee W HaWMEHbIIEEe 3HAYCHHWs HAa0Opa YHCIOBBIX JaHHBIX. [IpuMepsl
CIIy4allHOMU3MEHYUBOCTH.

CrnydaliHbIN SKCHEpUMEHT (OMBIT) M CclydailHoe coObITHe. BeposiTHOCTh U
gacToTa. PoJib MaloBEpOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B TIPUPOJIC U
B 00mecTBe. MOHEeTa U UTpagbHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmnua, pebpo. Crenens BepmwmHbL Ywcno pédbep um cymmapHas
crenieHb BepmuH. [IpencraBnenne o cBsizHocTH rpada. llemm n mukiel. [lytu B
rpadax. OO6xon rpada (ditmepoB myTh). [IpencraBinenme 006 OpHEHTUPOBAHHOM
rpade. Pemenune 3amauc momoisto rpados.

8 KJIACC
[IpencraBnenne faHHBIX B BUJI€ TaOJINII, AUArpaMM, Tpa(uKoB.
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MHOX€eCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu  Haja
MHOKECTBaMU: 00beIMHEHHE, MepeceyeHune, AonoinHenre. CBONCTBA onepanuii Ha
MHOXXECTBAMHU:  MEPEMECTUTEIBHOE,  COYETAaTeIbHOE,  PACHpPEEIUTENbHOE,
BKJIIOUeHHs. Vcmonp3oBaHue rpaUyecKkoro MpeACTaBICHHUS MHOXKECTB s
OMMCAHMSI PEATLHBIX MPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7au.

N3mepenue paccenBaHus JaHHBIX. Jlucmepcuss W cTaHJapTHOE OTKJIOHEHHE
YHCJIOBBIX HA0OpOB. /lnarpamMma paccenBaHus.

DneMeHTapHble COOBITUSL  ciydaiHoro ombita. CiydaifHble  COOBITHSA.
BepositHoct  coObiTuii.  OmnbITBI € PaBHOBO3MOKHBIMH ~ DJIEMEHTAPHBIMU
coObITusiMuU. CitydaiiHbii BEIOOp. CBSI3b MEXAY MaJOBEPOSITHBIMU U MPAKTHUECKH
JOCTOBEPHBIMHU COOBITHSIMUB MPUPO/JIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa 1epeBbEB: €IMHCTBEHHOCTh MYTH, CYLIECTBOBAHUE BUCSYEH
BEPILMHBI, CBSI3b MEX]Iy YMCIOM BEpIIMH U uuciaoMm pédep. [IpaBuino ymMHOXKEHHS.
Pemenue 3aay ¢ noMouisio rpados.

[IpotuBomnonoxueie coObiTus. Juarpamma Diinepa. OObeauHeHue U
nepeceueHue  coObIThii.  HecoBmecTHbie  coObiTua. QDopmyna  CIOKEHUS
BEpOATHOCTEH. YcioBHas BepodaTHOCTh. [IpaBuio ymHoxeHus. HeszaBucumbie
coObITus. [IpencraBnenue skcepuMeHTa B BHJIE JepeBa. Pemienwe 3amad  Ha
HaXO0XJICHHUE BEPOSITHOCTEN C TMOMOIIBIO JIepeBa CIy4allHOTO 3KCIEPUMEHTA,
auarpamm Ditnepa.

9 KUIACC

[IpencraBienne maHHBIX B BHJE  TaONMUI, JuarpaMM, TpaQuKoOB,
UHTepIpeTanus AaHHBIX. UTeHue U mocTpoeHue Tabiull, nTuarpamm, rpaukoB 1Mo
peaIbHbIM JaHHBIM.

[lepecranoBku u ¢aktopuan. CoueTaHus W YUCIO COUYETAHUN. TpPeyrolbHUK
[Tackans. Pemenne 3ama4 ¢ MCIOIb30BaHUEM KOMOMHATOPUKH.

I'eomerprueckas BEPOSITHOCTb. Cny4dailHbIi BBIOOD TOYKU u3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

UcneiTanue. Ycenex u Heygaya. Cepust ucnibITaHui 10 iepBoro ycnexa. Cepus
ucnbeiTannii bepaymum. BeposiTHOCTH COOBITHII B cepyu UCTIBITaHUN bepHym.

CnyyaiiHass BelMYMHA W paclpelereHue BeposITHOcTel. MaremaTudeckoe
OXuJaHue U aucnepcus. IlpuMepsl  MaTeMaTHYECKOro  OXUIAHHUS KAk
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTHYECKOE OXKHUAAHUE H
JIUCTIEPCUS CIIyYalHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUM UCHBITAHUN bepHyImm».
[TonsiTue 0 3akoHE OONBIINX yucen. M3mMepeHne BeposiTHOCTEH C TTIOMOIIBIO YacTOT.
Ponb u 3HaueHue 3aKoHA OONBIINX YKCEN B IPUPOJIE U OOIIECTBE.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaTbl OCBOCHHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B 7 KJacce:

Yurare wuH(OpMaIuioo, MPEACTaBICHHYIO B TaOnWIax, Ha Juarpammax,
MpEACTaBIATh JaHHbIE B BHJAE TaOJUL, CTPOUTh JAUArpaMMbl (CTOJIOMKOBBIE
(cTonGyaThie)u KPYroBbI€) [0 MACCUBaM 3HAYEHUH.

OnuceiBaTh YW HHTEPOPETUPOBATH  PEAJIbHBIE  YHWCIOBBIE  JAHHBIE,
MpeCTaBICHHbIE B TaOIUIIAX, HA UarpaMMax, rpafukax.
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Hcnonp3oBaTh [ ONKMCAHUS JOAHHBIX CTAaTUCTUYECKUE XapaKTCPUCTHUKHU:
cpenHee apu(pMETHYECKOEe, MeAMaHa, HauOoJIblIee M HAUMEHbLIEE 3HAYCHUS,
pasMmax. lMerp mpencraBieHue O CIy4allHOM HM3MEHUYMBOCTM Ha IIPUMEpPAX LIEH,
(u3HUECKUX BEIMYMUH, AHTPOINIOMETPUYECKUX JAaHHBIX, MMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSI MPOTPAMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

W3Bnekate U mnpeoOpa3oBbIBaTh WHGOPMALUIO, MPEACTABICHHYIO B BHUJE
TaOIuI, AUarpaMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BHUjE TaOJUIl, AHArPaMM,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBKD CTATUCTUYECKUX ITOKA3aTENel: CpeaHUX
3HAUYEHUNU Mep paccerBaHus (pa3max, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHUE).

HaxonuTh YacTOThl YHMCIOBBIX 3HAYEHUM U YACTOThI COOBITUNA, B TOM
YHCJIe TI0 pe3yjbTaTaM U3MEPEHUN U HaOII0ICHU.

HaxonuTh BEpOSITHOCTH CIIydalHBIX COOBITHI B OIBITaX, 3HAash BEPOSITHOCTHU
AJIEMEHTApPHBIX COOBITHH, B TOM 4YHCIIE B OINBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMUCOOBITUSIMU.

Ucnonb3oBaTh Tpaduyueckre MOJEIH: JEpPEeBO CIyYaHOTO HKCIIEPUMEHTA,
auarpamMMbl Diliepa, YuciaoBas npsmasi.

OnepupoBaTh  NOHATHSMHU:  MHOYKECTBO, IOJMHOKECTBO,  BBINOJHATH
olepalyyd HaJl MHOXECTBAMHU: OObENMHEHHE, TepeceueHue, JOMOTHEHHE,
[IEPEUYUCIIATD HIIEMEHTBI MHOXECTB, IPUMEHATh CBOMCTBA MHOYECTB.

Hcnonb3oBaTh rpaduueckoe Npe/CTaBICHUE MHOXKECTB M CBSI3eH MeExIy
HUMM JUI OIUCAHUs IMPOLIECCOB U SIBJICHUM, B TOM YHCJIE IPU PELICHUM 3a1a4d U3
JIpyTruX y4eOHBIX MIPEAMETOB U KYPCOB.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHnus B 9 kJacce:

N3BnekaTs 1 mpeoOpa3oBeIBaTh HHPOPMAIIHIO, MIPEACTABICHHYIO B PA3JIMUHBIX
MCTOYHUKAX B BUJE TaONUIl, nuarpamm, rpadukoB, MPECTaBIATh JaHHBIE B BUJC
TaOJIUII, TUarpaMm, rpauKoB.

Pemate  3agaum OpraHuM30OBaHHBIM nepebopom BAPUAHTOB, a
TaK)KEC UCIIOIh30BAaHNEM KOMOWHATOPHBIX MPABHII U METOJIOB.

Hcnonp3oBaTh oOnucaTenpbHbIE XAPAKTEPUCTUKH JUISI MAaCCHUBOB YHUCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEHUE 3HAYEHUS U MEPBI PACCEUBaHMUS.

HaxoauTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHUCIE MOJb3YAChH
pe3yabTaTamMy IPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHU.

HaxoauTh BEpOATHOCTH Cy4alHBIX COOBITHMM B M3y4YEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITHSIMU, B CEPHUX
WCTBITAHUIIO0 TIEPBOTO YCIIEXA, B CEPUSX UCTIBITAaHUN bepHyuin.

NmeTp mnpencrtaBieHWE O CIy4allHOW BEJIMYMHE W O PaACIpPENeIICHUU
BeposiTHOCTeN. UMeTh mpeAcTaBlIeHHE O 3aKOHE OOJBIINX YUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YaHOW M3MEHYMBOCTU M O POJU 3aKOHA OOJBLIMX YUCET B
pupoJie u oO11ecTBe.
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TEMATHYECKOE IIVTAHUPOBAHMUME 7 KJIACC

MennaHa 9uCIIOBOTO Habopa.

[CHOBaHME pa3nena (TemMbl) [Iu4ecTBO  (OCHOBHOE COZIEpKaHHUE OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS

Kypca 4acoB

[IpencraBneHre TaHHBIX 7 [IpencraBneHue faHHBIX OcBauBaTh CIoco0bI MPECTABICHUS
B Tabnuiax. I[IpakTuueckue [CTAaTUCTHUUECKUX  JAHHBIX W YHUCIOBBIX
BBIYMCJICHUSI TI0 TaOJWYHBIM |[MAacCCHUBOB
naHHbIM.  M3BiedeHme W | MNOMOIIBIO  Tabiui, W AWarpaMm  C
WHTEpIpeTals TaOJMYHBIX [MCIIOJh30BAaHUEM aKTYaJbHBIX U BAXKHBIX JTAHHBIX
TTaHHBIX. [Ipaktrueckas |(memorpaduueckue JIaHHbIE, MIPOU3BOJICTBO
paboTa «Talbmuib. MMPOMBILIICHHOU 151 CEJIbCKOXO3IMCTBEHHOMN
['paduueckoe MPONYKIIMU,  OOIIECTBEHHBIE U  IPHUPOHBIC
[pEICTABICHUE JJAHHBIX B SIBJICHUS).
BUJIC KPYTOBBIX, M3y4yaTh MeToAbI Pa0bOTHI C TAOIUYHBIMU
CTONOMKOBBIX (CTONOYATHIX) (M TrpaUUYECKUMU  TPECTABICHUAMHU
arpaMm. UreHune U |TaHHBIX C MMOMOIIBIO TU(PPOBBIX peCypcoB
[IOCTPOCHUE TUATPAMM. B XOJI€ IPAKTUYECKUX paboT
[Ipumepbl  neMorpaduyecKux
arpaMm.
[TpakTryeckas pabora
«JlmarpaMmMbD»

OnucaTenbHas CTATUCTUKA (8 UwucnoBeie Habopbel. Cpennee (OcBamBaTh MOHATHSA: YWCIOBOW HaboOp, Mepa
apu(pMeTHIECKOE. [EHTPaJIbHON TEHJECHLINH (Mepa LEHTPa), B TOM YHCIIE

cpeaHee apuMETHICCKOE, METHaHA.
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'Y CTOMUYHUBOCTh MEJIaHBbI.
[IpakTtuueckas pabora

«Cpennue 3HAUCHUA).
HanOomplllee ©W  HauMEHBIIEE

(@]

OnucpiBaTh CTaTUCTUYECKUE JTaHHBIC
MOMOIIBIO CPEIHEro apu(pMEeTUYECKOTO
MenuaHnbl. Pemars 3agauu.

N3yyaTs CBOHCTBA CPEIHUX, B TOM

3HAUEHUA YHUCIOBOrO HaOopa. UuCiIe C  MOMOHIbI0  IU(POBBIX
Pazmax pPeCypcoB, B XOJe NPaKTHUUYECKUX
paboT.
OcBauBaTh MNOHATHA.  HauOoJbIlIEE U
HAaVMEHbIIIEE 3HAYCHUS YHCIOBOI'O MAacCCHUBa,
pa3max.
Pemath 3amaum Ha BBIOOpP crocoba
ONMHMCAHUs JaHHBIX B COOTBETCTBUH C
PUPOIOH JAHHBIX U LETSIMU
MCCIIEJOBAHUS
Ciy4aiiHasi U3MEHYUBOCTD Cryvaiinas U3MEHYUBOCTD OcBanBaTh NOHATHSA. YAaCTOTa 3HAYCHUH B
(mpumMepsl). YacroTa MacCHBE JaHHBIX, TPYIIHAPOBKA  JaHHBIX,
3HAYCHUI B MAacCUBE JTaHHBIX. rUCTOTpaMMa.
['pynmupoBka. CTpouth M aHAJM3HPOBATH THMCTOTPAMMBI,
['mcTorpamMmsi. noAOUPATH MOJAXOAIINN 1Iar TPYNIUPOBKH.

[TpakTryeckas paboTa
«CiryyaitHasi UBMEHUYHUBOCTHY

OcBauBath TpaduyecKue IPeACTABICHUS
Pa3HBIX BUJOB CJIYYalHOW W3MEHYMBOCTH, B
TOM UYHCIIC

C TIOMOIIBI0 ITU(POBBIX PECYPCOB, B

XOJIENPAKTUYECKON pabOThI
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Benenue B Teoputo rpagos |4

['pad, BepmmHa, pedpo.
[Ipencrasnenue 3a1a4u C
MTOMOILBIO rpada. CreneHp
(BaJICHTHOCTB) BEPILUHBI.

Yucno pédbep u cymmapHas
cTeneHb BepmuH. llemb u

muka.  Ilyte B rpade.
[IpencraBnenne o CBSI3HOCTH
rpada. O6xox rpada
(9iJIEpOB MYTh).
[Ipencrasnenue

00 OpUEHTUPOBAHHBIX Ipadax

OcBauBaTh NOHATHSA. Tpad, BepuMHa rpada,
pebpo rpada, creneHb (BaJ€HTHOCTh BEPIIUHBI),
LEeMb U UKJL.

OcBauBaTh NOHATHS. NyTh B rpade, 3iliepoB
nyTh,00X0]] Tpada, OpUEeHTUPOBAHHBIN rpad.
Pemiath 3agauMm Ha MOMCK CYMMBI CTeNeHeH
BeplIMH rpada, Ha mouck obxoxa rpada, Ha
MOKCK MyTel B OPUEHTUPOBAHHBIX rpadax.
OcBauBath CHocOObl TpPEACTaBICHUS 3a1ad U3
Kypca anreopbl, FreOMETPUH, TEOPUU BEPOSITHOCTEMH,
NPYTUX TMPEAMETOB C MOMOIIBI0 TpadoB (KapThl,
CXEMBbI, DJIEKTpUYECKHUE Lenu, (QyHKIHOHAIbHBIC
COOTBETCTBHUS) HA IPUMEPAX

BeposiTHOCTH U YacToTa
CIIy4ailHOTO COOBITHSA

MPAaKTHYECKU
COOBITHI B MPUPOAE U

B 0o0111EeCTBE. Momsera 5
UTrpaJibHass KOCTh B TCOPHUH
BEPOSTHOCTEM.

[TpakTuyeckas pabora

«UHacToTa BBIMAICHHS OpJIay

CiydailHBII ONBIT M CiIy4YailHOE
coObITHe. BeposiTHOCTH 1 YacToTa
coObITHs. POt ManmoBepoATHBIX U
JIOCTOBEPHBIX

OcBauBaTh NOHATHSA: CﬂyqaﬁHLIﬁ OIIBIT H

CllydailHoe  cOoObITHE, MAaJIOBEPOSITHOE U
MPAKTUYECKUIOCTOBEPHOE COOBITHE.
MN3y4yaTrs 3HAYMMOCTH MaJOBEPOSTHBIX

COOBITUII B TIPUPOJIC U OOIIECTBE Ha
BAYKHBIX TIPUMEPax

(aBapuu, HECYACTHBIE cily4aw, 3aIUTa
nepcoHaIbHOMMH(pOPMAITNY, TIepeada JTaHHbBIX).
N3yuathb poJib KJIACCUYECKUX
BEPOSITHOCTHBIX ~ MoJeneld  (MOHeTa,
uTpagbHas KOCTb) B TEOpUHU
BEPOSATHOCTEM.

HaOsrogaTh M HM3y4aTh 4acTOTy COOBITHM B
MPOCTBIX DJKCIEPUMEHTaX, B TOM YHCIE C
MOMOIIbI0  ITU(POBBIX pPecypcoB, B  XOJe
MPaKTUYECKON pabOThI
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O600u1IeHKE, 3) [IpencraBienue naHHbIX.  |[IOBTOPSITH W3YYEHHOE U BBICTPAMBATh
CUCTEeMaTH3alus 3HAHUM OnucaTenbHas CTaTUCTHKA.  |[CUCTEMY3HAHMII.
BeposatHoCTh canyyarHoro [Pemiatb 3aJa4M Ha TMPEACTAaBICHUE U
COOBITHS OMMCAHKUE JAaHHBIX C MOMOILBIO NU3YYEHHBIX
xapakTepucTuk. OO0CyXkaaTh MNPUMEPbI
CIIy4allHBIX COOBITHI, MalOBEPOSATHBIX H
MPAKTUYECKH JIOCTOBEPHBIX CIIy4ailHbIX
COOBITHI, UX pOJIM B TMPUPOJE MU KUZHU
YyesI0BeKa
OBILIEE  KOJIMYECTBO 34
YACOB TIO ITPOI'PAMME
8 KJIACC
[CHOBaHUE pa3jena (TeMbl) [0n4ecTBO [OCHOBHOE COAEPIKAHUE OCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIUXCS
Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBienue naHHbIX. [[IoBTOPSATH W3yYEHHOE U  BBICTPAMBATh
[ Kiacca OnucarenbHasi  CTaTUCTUKA. [CUCTEMY3HAHHIA.
CnyvailHas  W3MEHYMBOCTh. [PemiaTth 3aJayM Ha MPEJICTABICHUE U OIMCAHHE

Ciry4aitHbie COOBITHSI.
BepossTHOCTH W 4acCTOTBHI.
Knaccuueckue MOJEIN
TEOpUH BEPOATHOCTEN
MOHETAa U UTPATbHASI KOCTh

Cpennue yuciaoBoro Habopa.

NMAHHBIX C TIOMOILIBI0 HM3YYEHHBIX XapaKTEPUCTHK.
Pematnb 3aJa4u Ha IIPEICTaBICHUE
CPYNIHPOBAHHBIX JAHHBIX M OMNHCAHUE CIy4ailHOM
M3MEHUYHUBOCTHU.

Pemiate 3aga4M  Ha OINPENEICHUE YaCTOTHI
CIIy9alHBIX COOBITHH, OOCYXJIEHHUE MPUMEPOB
CIIy4alHBIX  COOBITHH,  MaJOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CIyYalHBIX COOBITUH,
MXPOJIU B IMIPUPOJE U )KU3HH YEIIOBEKA
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OmnucarepbHass CTaTUCTHKA.
PaccenBanne naHHBIX

4

Otxionenus. [ucnepcus
YUCJIOBOTO Habopa.
CraHgapTHOE OTKIIOHEHUE
YUCJIOBOTO Habopa.
JlnarpamMmbl pacceuBaHus

OcBauBaTh MOHSTHS: JCTIEpCHUS n
CTAaHJIAPTHOE OTKJIOHEHUE, HCMOJIb30BATh 3TH
XapaKTEPUCTUKU ISl OMUCAHUS PACCEUBAHUS
JTAaHHBIX.

BoiaBurate rumnore3bl 00 OTCYTCTBUM WIIU
HaJIMYUKUCBSI3U 10 TUarpaMMaM PacCEeUBaHMUSL.
Ctpoutnb JarpaMMbl pacceuBaHus 1o
UMCIOIIMMCS JAaHHBIM, B TOM YHCJIE C TTOMOIIBIO
KOMIBIOTEPA

MHOXKecTBa

MHO>XECTBO, MOJMHOXECTBO.
Onepanuy HaJi MHOXECTBAMM:

oO0beMHEHUE, TIepeceUcHue,
ITOTIOJTHEHHE.

CBolicTBa onepanui  HaJ
MHO>KECTBaMU:
MEePEMECTUTEIIBHOE,
codeTaTelIbHOe,
pacnpeneIuTeNbHOE,
BKJTIOUCHUS. ['paduueckoe

MPCaACTABJICHUCMHOKCCTB

OcBauBaTh MOHSITHA MHOKECTBO,
PJIEMEHTMHOECTBA, ITIOAMHOKECTBO.

BbINOJIHATDH onepanuu Haj
MHO>KECTBaAMU: 00BbeJUHEHHE,

MCPCCCUYCHUC, TOIMOJIHCHUC.
Mcnoabn30BaTh CBOMCTBA: MMEPEMCCTUTCIIBHOC,

coueTaTellbHOE, pacnpeenuTeNbHOE,
BKItoueHus.  Hcemosb3oBath — Tpaduueckoe
MpEICTaBIEHUE MHOXKECTB TIPU  ONUCAHUU

peaNbHBIX MPOLECCOB U SIBIICHUH, IIPU PELLICHUU
3a/iay u3 APYyrux y4eOHBIXITPEIMETOB U KYPCOB
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BeposaTHOCTH Cily4allHOIrO
COOBITHS

6

DJIEMEHTapHbIE COOBITHS.
Cry4aitHbie COOBITHSI.
biiaronpusTcTByromue
PIIEMEHTAPHBIE COOBITHUS.
BepositHocTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOXXHBIMU
PIIEMEHTAPHBIMU  COOBITHSIMHU.
Crny4daiiHblil BEIOOD.
[IpakTruueckas paborta
«OMBITBI C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMUY

OcBauBaTh MOHATHUSA: AJIEMEHTAPHOE
coObITHE, ciyyaiiHOe coObITHE KaK
COBOKYITHOCTb 0JIaronpUSTCTBYIOLTUX

QJICMCHTAPHBIX CO6BITI/II\/'I, PaBHOBO3MO’KHBIC

AIIEMEHTAPHBIE COOBITHSI.

Pemathb 3aJavYl Ha BBIYHUCICHUC BepOﬂTHOCTeﬁ

COOBITUH 1O  BEPOATHOCTSIM
COOBITUHCITYYalfHOTO OIBITA.

Pematnb 3agaum Ha BBIYHUCIICHUE
BEPOSITHOCTEH COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU AJIEMEHTapHBIMU
COOBITUSIMH, B TOM YHCJIE C TIOMOIIBIO
koMmmbiorepa. IlpoBoauTh ©  U3y4aTh
OTIBITHI C PaBHOBO3MOXHBIMU
AJIEeMEHTapHBIMHU COOBITUSIMU (c
UCIIOJIb30BaHUEM MOHET, UTPATTBHBIX
KOCTEeH, Jpyrux Mmojeied) B XoJle

MIPaKTUYECKON pabOThHI

SJICMCHTAPHBIX
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Benenue B Teoputo rpagos |4

JlepeBo. CBolicTBa Jepesa:
€IMHCTBEHHOCTh MyTH,
CYLLIECTBOBAaHUE BUCSAYEH
BEpIIMHBI, CBA3b  MEXIY
YKCIIOM BEpPIIMH U YHUCIOM
pé6ep. [lpaBmino ymMmHOKEHUS

OcBauBaTh NOHSATHSA. JEPEBO Kak rpad 0e3 IMuKIia,
BUCSAYasl BEpUIMHA (JIUCT), BETBb J€peBa, MyTh

B JIepeBe, TMaMeTp JepeBa.

N3yyarh CBOMCTBA JEpeBa: CYIIECTBOBAHUE BUCSYEU
BEPIIMHbI, €IUHCTBEHHOCTh MYTH MEXAY JBYMs
BEPIIMHAMM, CBS3b MEXAY YMCIOM BEPIIUH U YHCIOM
pEoep.

PemaTh 3a7a4M Ha NOKCK U MEPEUYHCIICHUE MTyTEHB
nepeBe, OIpeselieHne Yucia BepUIMH wid pédep B
nepeBe, 00xoj OMHApHOTO JepeBa, B TOM YHCIIE C
NpPUMEHEHUEM NIPABUIIA YMHOKEHUS

CryqaitHbie COOBITHS 8

[IpoTrBOMOJIOKHOE

coOBITHE. Juarpamma
Ditnepa.

OO0bBenHEHNE 5
repeceueHue COOBITHIA.
HecoBmecTHbIC COOBITHS.
dopmyia CIIOXKEHUSA
BEPOSTHOCTEM.

[IpaBuio YMHOXKEHUSA
BEPOSITHOCTEU. Y CJIOBHAS
BEPOSITHOCTb.

He3aBucumbie

OcBanBaTh NOHATHA: B3aUMHO IPOTHUBOIOJIOKHBIE
COOBITHSI, OMEpallud HaJl COOBITUAMH, OOBEIUHEHUE U
nepeceueHrne CoObITHH, nuarpamma Oinepa (Dinepa—
BeHHa), COBMECTHBIE U HECOBMECTHBIE COOBITHSI.
M3yyaTh TeopeMbl O BEpPOSTHOCTH OOBEIMHEHHUS
NBYX COOBITHH ((POPMYJITBI CIIOKEHUS BEPOSITHOCTEH ).
Pemath 3agaum, B TOM 4HCJI€ TEKCTOBBIE 3aJa4u

Ha ONpEIeJICHHE BEPOATHOCTEN O0BEIUHEHUS U
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COOBITHS. IIpencraBnenue
CIIy4allHOTO  DKCIIEpUMEHTa B
BUJIE JEpeBa

MepeceyeHrs COOBITUIM C TTOMOIIBIO YUCIOBOM
npsiMoii,  nuarpamm  Oinepa,  (HOpMyIbl
CII0’KEHUSABEPOSATHOCTEN.

OcBauBaTh TNOHATHSA: T[PABUJIO YMHOXKCHUS
BEPOSITHOCTEN, YCIIOBHAs BEPOSITHOCTb,
HE3aBHUCHUMBIC COOBITHS  JIEPEBO  CIIYy4ailHOTO
OTIBITA.

M3yuath cBoiicTBa (ompeeneHus) HEe3aBUCUMBIX]
COOBITHH.

Pemats 3a1aum Ha ONpeAEICHUE U UCITOJIb30BAHUE
HE3aBUCUMBIX COOBITHM.

PemaTh 3a1a4M Ha MOMCK BEPOSITHOCTEU, B

TOM YMCJIE YCJIOBHBIX, C WCIIOJIb30BaHUEM
JiepeBa CIy4aiHoro OIbITa

O06o061IEHNE,
cucTeMaTHh3alysa 3HaHUU

[IpencraBrienue JTAHHBIX.
OnucaregpHasg CTATHUCTHKA.
['padmr. BepostHOCTH

CITy4aiHOTO COOBITHS.
JNeMEHThl KOMOWHATOPUKHU

IIoBTOPSATH N3yYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemate 3ajaum Ha [OpeACTaBICHUE U
OMHUCAaHUE JAHHBIX C TOMOIIBIO HM3YYEHHBIX

XapaKTEPUCTHUK. Pemarnb 3a1auu C
MIpUMEHECHHEM TpadoB.
Pematn 3a/1a9uu Ha HaxO0KJIeHUE

BEPOSITHOCTA ~ CIIyYallHOTO  COOBITHS  TIO
BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITUI, B
TOM YHCJIE B OIBITAX

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITUsAMU. PemiaTh 3agaum Ha HAXOXKAEHUE
BEPOSITHOCTEH OOBEIUHEHUSI U TEepPECEUYCHUs

COOBITHH, B TOM 4YHCJIC HE3aBHUCHUMBIX, C
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VICIIOJIb30BAHUEM rpauuecKkux
NIPEICTaBJICHUN U JepeBa CIy4allHOIO OIbITA.

Pemarn 3a1a4u Ha [IEPEYUCIICHUE
KOMOMHAIMK (Yuciia TMEePEeCTaHOBOK, YHCIIA
COUeTaHMil),

Ha HaXO0XJICHUC BepOHTHOCTeﬁ COOBITHH C
IMMPUMCHCHUCM KOM6I/IHaT0pI/IKI/I, B TOM YHCIIC (
HMCIIOJIb30BAHNUCM TPCYT'OJIbHUKA ITackans

OBILEE KOJIMYECTBO 34

YACOB I1O ITPOT PAMME
9 KJIACC
[CHOBaHME pazfena KomuuecTBO (OCHOBHOE COJEPKAHUE OCHOBHBIE BUJIBI JESATENIBHOCTH 00Yy4arOIUXCsI

(TembI) Kypca

JacoB

[ToBTOpEHUE
Kypca 8
KJj1acca

4

[IpencraBnenue JTaHHBIX.
OnucareipHas CTaTUCTHKA.
Onepaniu  HaJg  COOBITHUSMH.

HeszaBucuMoCcTh COOBITHM

[IoBTOPSATH N3yUYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemiaTh 3ajjauM Ha MPEICTaBICHUE W ONKMCAHUE
JTAaHHBIX.

Pemats 3amaum  Ha  HAxXOXICHUE  BEPOSTHOCTEU
OOBEIMHEHUSI W TIePECeUYEHUsS COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIIOJb30BaHHWEM  rpadHUUeCcKuX|
[IPECTABICHUN U AEPEBA CIIYYaWHOT' O OIIBITA.

PemiaTh 3aa4yM Ha MepeyuciIeHUE KOMOWHAIUN
(unciia mepecTaHOBOK, YUCJIA COYETAHUM ),

Ha HaXOXJEHUE BEPOSTHOCTEH COOBITUI

C IPUMEHEHUEM KOMOWHATOPHKH, B TOM YHCIIEC
MCI0JIb30BaHUEM TpeyroiabHuka [lackans

OcBauBaTh MNOHSATHUA: KOMOMHATOPHOE IPABUIIO
YMHOKECHHSI, YIOPSA0YeHHAs Mmapa, TpohWKa OOBEKTOB,
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[EpPECTaHOBKA, (paKTOpUall 4YHCia, COYETaHUE, YUCIIO
COYETaHUU, TPeyroiabHUK Ilackamns.

PemiaTep 3aja4M Ha IIepeUYUCIICHUE YIIOPSAIOYEHHBIX I1ap,
TPOEK, NIEPEYUCIICHUE NIEPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB Pa3JIMYHbIX MHOXKECTB.

JJIeMEHTHI [lepecTaHOBKH. dakropwuai. Pemate 3amauyn Ha TPUMCHCHHE 4YKCIIA COYCTAHUUA B
KOMOUHATOPUKHI CoueraHust u YHCJIO anre0Ope (cokpanénHoe yMHOKeHHe, OuHOM HbloTOHA).
COUCTaHUH. TpeyronbHUK Pemath, mpuMeHssi KOMOMHATOPUKY, 3aa4H
[Tackauts. [IpakTrueckass |Ha BBIYUCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIBIO
pabota «Bpruncrienne  PIEKTPOHHBIX TAOIHI] B X0J1€ TPAKTHUECKON pabOThI
BEPOSATHOCTEN C
WCII0JIb30BAaHUEM KOMOWHATOPHBIX|
(YHKIIUH DJIEKTPOHHBIX TAOJIHID)
["'eometpu ['eomeTpuyeckas OcBauBaTh NOHSITHE TEOMETPUUYECKON BEPOSATHOCTH.
yeckas BEPOSITHOCTb. CrnydaliHbIf PemiaTh 3a1a4u Ha HAXOXJICHHE BEPOSTHOCTEH B
BEPOSTHOC BBIOOp TOUYKU M3 (HUTYpHI Ha OTBITaX, MPEJACTABUMBIX KaK BEIOOpP TOYEK
Th TUIOCKOCTH, W3 OTpe3Ka, W3 W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIH IyTH

JIyTU OKPYKHOCTH

OKPYXKHOCTH, YUCJIIOBOT'O MPOMEKYTKA
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Hcnpitanusa bepryiuum

HcneiTanue. Yenex U Heyzaya.
Cepusi MCHIBITAaHUN JO TEPBOrO
ycrexa.

McnbiTanus bepnyu.
BepositHocT  cOOBITHH B
CEpHUM HUCTIBITAHUMN

bepuymm.  Ilpaktuyeckas
paboTta «HcnpiTanus
bepnyum»

OcBauBaTh NOHATHSA. WCIBITAHUE, JIEMEHTAPHOE
cOOBITHE B UCHBITAHUM (ycleX M HeyAada), cepus
UCIBITAHUM,  HACTYIUIEHHE  MEpBOro  ycrexa
(Heynauu), cepus ucnbslTanuii bepuymnu.

Pemiare 3a1a4M Ha HaAXO0XKACHUE BEPOSITHOCTEU
COOBITHI B CEpUU UCIIBITAHUMA JI0 MIEPBOToO ycrexa, B
TOM 4YHUCJE€ C NpPUMEHEHHUEM (QOpPMYIIbI CYMMBbI
reOMETPUYECKON MPOrpecCUu.

Pemiate 3agaum  Ha  HAXOXKJIEHUE  BEPOATHOCTEU
DIIEMEHTAPHBIX COOBITHH B cepuu UcTbITanuit beprymu,
HAa HaX0XJICHHE BEPOSTHOCTH ONPEAECIEHHOIO YHUCIA

YCIICXOB B CCPUN HCHLITaHHﬁBepHYHHH.

N3yyaTh B X0/1€¢ MPAKTHYECKOI padoThl, B TOM YHUCIIE C
[OMOIIIbIO IIM(PPOBBIX PECYpCOB, CBONCTBAa BEPOSTHOCTU

B CEpUHU UCIIBITAHUN bepHyrum
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CityuaiiHasi BeJIMYMHA

CiyuailHass BEJIMYMHA W
pacnpeneneHue

BEPOSTHOCTEH.
MaremMaTH4eCKOE  OXHUAAHHUE U
NACTIEPCUS CIly4aliHOM
BEJIMYHMHBI. [Tpumepsl
MAaTEeMaTUYECKOTO OXKUJIAHUS KaK
TEOPETUYECKOTO CpeaHero

3HAUEHUS BEJIMYMHBI.
[lonsitue o0 3akoHE OOJIBIIMX
yncen. V3MepeHnue BeposiTHOCTEN
C mOMOIIbI0 YacToT. [I[puMenenue
3aKOHA0OJIBIINX YHCEN

OcBouTh NOHATHA. CiIy4YalHas
BEPOSATHOCTEH.

N3yuathb U o0cyXKaaTh IIPUMEPBHI
NMCKPETHBIX W HENPEPBIBHBIX CIy4allHbIX
BEJIMYHUH (POCT, BEC YEJOBEKA, YMCICHHOCTb
HACEJICHUsI, APYru€ WU3MEHUYMBBIE BEJIMYMHBI,

paccMaTpuBaBLINECS

(OpocaHre  MOHETBHI, UIpajJbHOM  KOCTH,
CIIy4ailHBIMBBIOOPOM U T. T1.).

OcBauBaTthb MOHSATHS MaTeMaTU4YECKOe
OKHUJIAaHWE  CIIydailHOU BEJINYUHBI KaK
TEOPETUYECKOE CpEHEE 3HAUEHUE, IUCIIEPCHUS
CIIy4yallHOM BEJIMYMHBI KaK aHaJIOr IUCIIEPCUHU
JHCJIOBOTO Habopa.

Pemiatn 3agauu Ha BBIYHUCJICHHUE
MaTeMaTU4YEeCKOTO OKHUJAaHHUS U  JUCIEPCUU
MUCKPETHOM  CIIy4allHOM  BEJIWYMHBI IO
3aJaHHOMY PAacIpEeeNICHHAI0, B TOM YMCIIE 3a7a4,
CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPEAMMU.

«YHCIIOYCIEXOBY» B CEPUU UCTIBITAHUN bepHyiuim.

BEJINYMHA,
3HAYCHUE CIIyYalHOM BEJIIMYUHBI, paclpelelIcHue

B KYpCC CTaTI/ICTI/IKI/I), MOACIBbHBIX CﬂyqaﬁHBIX
BCIIMYNH, CBA3aHHBIX CO C.Hytlaf/iHI)IMI/I OIIbITaMH

co

3HAKOMHMTBCH C MATEMAaTUYECKUM OXUIAAHUEM U
JICIIEPCUEN HEKOTOPBIX PACHPEAECIEHUN, B TOM
YUCJIE PACHPEACIICHUS CIy4alhHOW BEJIMYUHBI

108




M3yyaTh 4acToTy COOBITHSI B MOBTOPSIOLIUXCS
CIIy4aliHbIX OIIBITaX KakK CIYyYalHYIl BEIUYHHY.
3HAKOMHMTBHCS C 3aKOHOM OO0JbIuX uncen (B ¢hopme
bepHyin): mpu OOJBIIOM YHCIIE OIBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pematn 3aa4u Ha U3MEepeHue
BEPOSITHOCTEH € TMOMONIBIO  YacToOT.
OO0cykaaTh posb 3aKOHA

OOJBIIMX YHUCEN B OOOCHOBAHMM YaCTOTHOTO
METO/Iau3MEPEHUST BEPOSITHOCTEH.

OOcy:xkaaTh  3aKkOH  OOJBIIUX  YHCEN  Kak
MpPOSIBIICHUE CTAaTUCTUYECKOW  YCTOWYMBOCTH B
U3MEHYMBBIX SIBICHUSAX, pOJb 3aKOHa OOJBIIMX
qrcesl B IPUPOJIE UB )KU3HU YEJIOBEKA

O6001IeHNE, KOHTPOIIb 10 [IpencraBienue naHHbIX. [IOBTOPATH U3YYEHHOE U BHICTPAMBATH CHCTEMY
OrnucarenbHas CTaTUCTHKA. [3HAHMI.
BeposTHOCTH canyyarHoro |Pemiatb 3aJa4yd  HAa [OPEACTABICHUE U
COOBITHSI. DJEMEHTBl (ONUCAHUETAHHBIX.
KOMOWHATOPUKH. Crnyudaiinpie [PemiaTh 3aJa4M Ha HAXOXKJICHUE BEPOSITHOCTEN
BEJIMYMHBI U paclpeieICHUs COOBITHI, B TOM 4YHCJI€ B ONBITAX C
PaBHOBO3MOXHBIMHU AJIIEMEHTapHBIMU
COOBITUSMH, BEpPOSTHOCTSH OOBCAWHEHHS U
[epecevucHus COOBITHIA, BBIYUCIISATh
BEPOATHOCTH B OIBITAX
C CEpUSAMMU CIyYaHBIX UCTIBITAHUN
OBLIEE KOJIMYECTBO [34

YACOB I10 I[TPOTPAMME
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