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|. IloacHUTEALHAS 3aIHCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE IPUMEPHOU pabodeii mporpaMMbl OCHOBHOT'O 001ero o0pa3oBanus « Marematuka» 0a30BbIi YPOBEHb ( s S5-
9 kyaccoB 00pazoBaTeIbHBIX OPraHU3alKi) B COOTBETCTBHE C:

1. ®enepanbHBIM TOCYIapCTBEHHBIM 00pA30BATEIbHBIM CTAaHJAPTOM OCHOBHOTO oOmero oOpasoBanus (IIpukas Munmnpocsemenusi Poccun Ne 287 ot
31.05.2021 «OG6 yTBepkaeHnn (GenepaibHOTro roCy1apCTBEHHOTO CTaHapTa OCHOBHOT'O 00IIIero 00pa30BaHU);

2. OcHOBHOH 00pa30BaTENBHON MPOTpamMMoii 0OCHOBHOTO obOtero oopazoBanus (GI'OC-2021) MBOY «Bocxonnenckas mikona umenu B.M. KpuBopoTtoBay
Kpacnorsapuetickoro paitona Pecry6mku Kpeim;

3. pabouas mporpamMma OCHOBHOTO 0011ero oopasoBanus «MaremaTuka, 0a30BbIi ypoBeHBbY (17151 5—9 KiaccoB 00pa3oBaTeIbHBIX OpraHU3aIuil), ogqo0peHa
penienrueM ¢eaepanbHOro yueOHO-METOUYECKOr0 00beIMHEHHSI 110 001IeMy 00pa3oBanuio, mpotokon Ne3/21 ot 27.09.2021 r.

4. MeTtonuueckuMu peKOMEHAAIUAMUA 00 0COOCHHOCTSIX IMPENo/laBaHusl MaTeMaTHKU B 0011e00pa3oBarenbHbIX opranu3anusax Pecnyomuku Kpeim B 2022-
2023 ygye6HOM roay. — Cumdeponons: I'6OY 110 PK KPUIIIIO, 2022.

5. [TomoxxeHnem o pabodmx mporpammax, pazpadarsiBaembix mo ®Ir'OC-2021

LenstMu n3yyeHusi GMOJIOTUHM HA yPOBHE OCHOBHOI'O OOIIIETO 00pa30BaHUsl SIBIISIIOTCS:

(dbopMUpOBaHHE TICHTPATHHBIX MATEMATHYSCKUX TMOHATHH (YHCIIO, BENMYMHA, TIeOMeTpHUYeckas (urypa, TEpPEeMEHHAs, BEPOSTHOCTb, (YHKIHS),
00eCcneurBaOIIUX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOT0 00pa30BaHus 00y4aroluXcs;

MoABeACHUE O0yYAIOMIMXCA Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MAaTEMAaTHKU M OKPYXKAIOIIEro MUpa, IOHUMAHUE MAaTeMAaTUKU Kak
yacTu 0o0IIel KyIbTyphl YEIOBEYECTBA,

pPa3BUTHE WHTEJUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaromiuxcs, MO3HaBaTEIbHOM AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIJICHHS], UHTEpeca K U3YYSHHIO MAaTeMaTHKH,

dbopmupoBanre (YHKIMOHATBHON MAaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUS paclio3HaBaTh TMPOSIBICHUS MaTeMaTHYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PeajbHBIX JKU3HEHHBIX CUTYAIMsIX U MPH W3YYEHUHM JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE MAaTEeMaTHKU M CO3/1aBaTh MAaTEMAaTUYECKHE MOJICIH, MPUMEHSTh OCBOCHHBIM MaTeMaTHYECKWU armapar JUisl pelieHus
MPAKTUKO-OPHUEHTHPOBAHHBIX 33]1a4, MHTEPIPETHPOBATh U OI[CHUBATH MOJTYUYCHHbBIE PE3yIbTATHI.

JocTrxeHue 1eneit odecrieunBaeTcsl pelIeHHeM CIEYIOIIUX 3a/1a4:

NpUOOpPETeHNE KOHKPETHBIX MAaTEMAaTHYECKUX 3HAHHU 7 BBIMOJTHEHHUS PACYETOB U COCTABJICHUS aJITOPUTMOB, HAXOXKICHHUS U MPUMEHEHHs (HOopMyI,
BIIQJICHUS TPAKTHUYECKUMU MpUEMaMU F€OMETPUYECKHX H3MEPEHUN M MOCTPOCHMI, YTeHUs MH(OpMalMM, MPEJCTaBICHHOW B BUAE TaOIMUIl, JUarpamMMm U
rpaduKoB, KHUTh B YCIOBUSAX HEOMPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHI;

BBIpabOTKa YMEeHUM POpMyIMPOBaTh, 00OOCHOBBIBATE U JJOKA3BIBATH CYXKICHHS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBITIVICHHE;

pa3BUTHE TBOPUECKOW U MPUKIIATHON CTOPOHBI MBIILICHNUS;

pa3BUBaTh y ydYalIUXCAd TOUYHYIO, PAlMOHANIBHYI0O M HMH(DOPMATUBHYIO pe4Yb, YMEHHE OTOHMpaTh HauOoliee MOAXOMASIINE S3BIKOBBIE, CHMBOJIHMYECKUE,
rpaduyecKre CpeacTBa sl BRIPAKESHUSI CYKIEHUH U HATJISITHOTO MX MPEICTaBICHHUS.



B cootBercTBUU ¢ DenepanibHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAPTOM OCHOBHOTO 001Iero 00pa3oBaHUs MAaTEeMATHKA SIBIISIETCS 00S3aTEIIbHBIM
IpeIMETOM Ha JaHHOM ypoBHE oOpa3zoBaHud. B 5 - 9 knaccax yueOHbIi npeamer «MareMaTHKa» TPaJUIIMOHHO U3YYaeTcsa B paMKaxX CICAYIOIUX yUYeOHBIX
KypcoB: B 5 - 6 kjaccax - kypca «Matemaruka», B 7 - 9 kiaccax - KypcoB «AunreOpa» (BKIOYasi 3JIEMEHThl CTATUCTUKU M TEOPUU BEPOATHOCTEH) U
«I"eomeTpusi». Hactosieil mporpaMmoii BBOAUTCSI CaMOCTOSITENbHBIN YU4eOHbIN Kypc «BeposiTHOCTh U CTAaTUCTUKAY.

Hacrosmeit nporpaMmoii mpeaycMaTpuBaeTcs BblIeJeHHE B y4eOHOM IIaHE HA M3y4YeHHE MaTeMaTHKU B 5—~6 kiaccax 5 yueOHBIX 4acoB B HEJNENIO B
TEUYEeHUE KaKAOro rojaa odydenus, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HENENIO B TEUCHHE KaXJIOTo roja o0ydyeHus, Bcero 952 y4eOHbIX yaca. YueOHBIH
IUIaH Ha u3y4yeHue anreOpbl B 7—9 Kiaccax OTBOJIUT HE MeHee 3 y4eOHBIX 4acoB B HENENI0 B TEUCHHE Ka)KJOro roja oOydeHHs, BCEro 3a TpU roja
o0yuyenus — He MeHee 306 yueOHbIX yacoB. YUeOHBIH MJIaH MpeyCMaTpUBACT U3YUYeHUE TeOMETPUHU Ha 6a30BOM YPOBHE, UCXOS U3 HE MeHee 68 y4eOHBIX
4acoB B YU€OHOM TOJly, BCETo 3a Tpu roja odyueHnus — He meHee 204 gacoB. Kypc «BeposaTHOCTh U cTaTUCTHKay M3ydaeTcs B 7-9 kiaccax. Ha uzydyenue
JAHHOTO Kypca OTBOJIUT 1 yueOHBIN Yac B HEIEIIO B TEUCHHUE KXKIOT0 roja o0y4ueHus, Bcero 102 yueOHBIX yaca.

VYMK niist megarora BKIIOYaeT B ceOs:

1. Maremaruka, 5 kinace, ®DI'AOY IO «Akaaemust MunmnpocsenieHus: Poccumy.

2. Maremaruka, 6 kiacc, DI'’AOY JITIO «Akanemust MunmpocereHus: Poccumy.

3. Anre6pa, 7 kimace, ®I'AOY A0 «Akanemuss Munnpocsenienus Poccumy.

4. Anre6pa, 8 knace, DI'AOY IO «Akanemus MunnpocsenieHus: Poccum.

5. Anrebpa, 9 kiace, DI'AOY IO «Axkanemus MunnpocsenieHus: Poccumy.

6. ['eomerpus, 7 knacc, DI'AOY HAI1O «Axkanemuss Munnpocemenust Poccum.

7. 'eomerpus, 8 xknacc, DI'AOY IO «Axkanemuss Munnpocemenust Poccum.

8. I'eomerpus, 9 knacc, PI'AOY IO «Axanemusa Munnpocseuienust Poccum.

9.BeposatHocTh U cratuctuka, 7 kiacc, DI'AOY IO «Axkanemust Munnpocsemienus Poccuny.

10. BepositHOCTB M cTathcTHKA, 8 Kitace, PI'TAOY IO «Akagemuss Munnpocsemenus Poccumny.

11. BepositHoCcTh ¥ cTatrcThka, 9 kiace, PI'TAOY JITIO «Akanemust Munmnpocsemenus: Poccumy.

12. D0P «/lomamaue 3aganusa. OcHoBHOe o01ee oopa3zoBanue. Matemaruka, 5 — 6 kiacesl, AO U3znarensctBo «IIpocBenienue.

13. D0P «Jlomamaue 3axanus. OcHOBHOE oO1iee odopaszoBanue.Anredpa, 7 — 9 kimaccer, AO M3natenberBo «IIpocBenienuey.

14. D0P «/lomamaue 3aganusa. OcHoBHOe o01iee oopazoBanue.l'eomerpus, 7 — 9 kiacesl, AO UznarensctBo «IIpocBenienner.

15. Yuebnoe nocodue: Hukonbckuit C.M., [Totanos M. K., PemernukoB H. H. 1 np. «Maremaruka 5 kinacc», «Marematuka 6 kimaccy, — M.: [Ipocsenienue
1. Conep:xanue yueOGHOro npeamera

S kirace

MaremaTuka

Hamypanenwvie uucna u nyno

HarypanbHoe uncno. P HarypansHbix uncen. Yucno 0. M3o0pakeHne HaTypalbHBIX YHCeNl TOYKaMU Ha KOOPAMHATHOM (YUCIOBOM) mpsimMoid. [To3urmonnas
CUCTEMa CUHCIIeHHs. PUMcKkast Hymeparus Kak mpuMep HETO3UITMOHHOW CUCTEeMBbI cunciieHus. [lecatnunas cucrema cuucieHus. CpaBHEHHE HaTypalbHBIX
qricell, CpPaBHEHUE HATYpalbHBIX uncen ¢ HylnéM. CriocoOsl cpaBHeHHsI. OKpyTIeHHE HATypalbHBIX YHCEN.



CrnoxeHue HaTypaJbHBIX YHMCEN; CBOMCTBO HYJS IPU CIOXKECHUU. BBIUMTaHME Kak JEHCTBHE, 0OpaTHOE CIOXKEHHIO. YMHOXCHHE HATypalbHBIX YHCET;
CBOWCTBa HyJI1 M €JUHHUIBI IpU YMHOXKEHMHU. [leneHne kak neiictBue, oOpatHoe yMHOXKeHUIO. KOoMIOHEHTHI neiicTBUl, cBA3b Mexay HUMHU. IIpoBepka
pe3yabTara apupmMeTHuecKoro aeicteus. IlepemecTuTenbHOE U COYETATENIEHOE CBOMCTBA (3aKOHBI) CI0KEHUS U YMHOXKEHHSI, PaclpeIe/InTENIbHOE CBOUCTBO
(3aKOH) YMHOKEHHS.

Hcnonp3oBanue OykB a5t 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3aIIMCH CBOMCTB apu(PMETHUECKHUX IEHCTBHIA.

Jenurenu u KpaTHbIE YKCIIA, pa3sioKeHHe Ha MHOXKUTeNU. [IpocTeie u coctaBHbie uncia. [Ipusnaku qenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octatkoMm.
CreneHp ¢ HaTypalbHBIM [IOKa3aTeJIeM. 3allMCh YKMCIA B BUAE CYMMbl pa3psIHbIX ciaaraeMblx. YuciaoBoe BbpakeHUE. BblunMciieHne 3HaUYEHUN YHMCIOBBIX
BBIPAKCHUH; OPANOK BBIIIOJHEHUS

neiictBuil. Mcnosb30BaHne NpyU BBIYUCICHUSAX NEPEMECTUTEIBHOIO U COYETATENBHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS, PACIIPENETUTEIBHOIO
CBOMCTBA yMHOKEHHUS.
Jlpobu

IIpencraBnenue o apodu Kak crocobe 3amucu yacTh BeduuuHbl. OObIKHOBeHHbIE ApoOu. ITpaBuibHBIE M HenmpaBuibHble ApoOH. CmemaHHas ApoOb;
MPEJCTaBICHUE CMEIIaHHOW poOW B BHUJE HENPABWIBHON JApOOM M BBIJENICHHE IIEJIOW YacTW YKcia M3 HENpaBWIBHOW npodu. M3o00paxenue apoldeit
TOUYKaMH Ha YUCIOBOM mpsiMoil. OcHOBHOE cBOicTBO ipobu. Cokpatienue npoodeil. IlpuBeaenue npobu k HoBoMy 3HaMeHarteo. CpaBHeHHE ApoOeii.
CrnosxeHue ¥ BIYUTAHUE ApOOCH. YMHOXKEHHUE U JielieHue Ipo0eii; B3auMHO-00paTHbIe poou. HaxoxkaeHre YacTH 1EeI0ro U IeJIOTO 10 €ro YacTH.
Hecatuunas 3anuck JIpobeil. [IpencraBienue aecaTudyHoil apoOu B Buae OOBIKHOBEHHOH. M300paxkeHHe necsATHMUHBIX ApoOedl TOUYKaMU Ha YUCIOBOMN
npsiMoii. CpaBHEHHE IECATHYHBIX IpoOel. ApudpmeTndeckne AeUCTBHS ¢ AECATUIHBIMU APoOsSMU. OKpYTIIeHHE JeCATUIHBIX APOOCH.

Pewenue mexcmosvix 3a0au

Pemenne TekcTOBbIX 3amau apupMeTHdyeckuMm crnocoOom. Pemienue nornueckux 3anad. PemieHue 3amau mepeOoOpoM BCeX BO3MOXKHBIX BapHUaHTOB.
Hcnonb30BaHue NpH pelieHNH 3a4a4d TaOIUIl U CXEM.

Pemenne 3amau, copepKalux 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTb, BPEMsI, PAaCCTOSHME; II€HA, KOJMWYECTBO, CTOMMOCTb. EquHUIIBI
U3MEpEHUs: Macchl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXKAY €IUHUIIAMU U3MEPEHHSI KaXKA0H BETMUNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBneHue AaHHBIX B BUJE TAOIUL], CTOJIOYATHIX AUArPaMM.

Haznsaonasa ceomempus

Harnsiiaele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, yrojl, JoMaHas, MHOIOyTOJbHHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsmoi,
OCTpBIH, TYIION U pa3BEPHYTHIN YTJIbI.

JlinHa oTpe3ka, METpUUECKNE EAVHUIIBI AIUHBL. J[JTMHA JIoMaHOH, IEpUMETP MHOTOYToJIbHUKA. VI3MepeHne 1 oCTpOEHUE YIVIOB ¢ IOMOIIbIO TPAHCIOPTHUPA.
Harnsaaeie npencraBienus o Gurypax Ha miIoCKOCTU: MHOTOYTOJIBHUK; MIPSIMOYTOJIBHUK, KBaApaT; TPEYTOJIbHUK, O PABEHCTBE UTYD.

N300paxkenue guryp, B TOM uucie Ha kierdaroil Oymare. [loctpoenue koHpuUrypamuii u3 yacteil npsiMoi, OKpYKHOCTH Ha HEJIMHOBAaHHON M KJIeT4aToU
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[Tnomans MpsIMOYroJbHUKAa W MHOTOYTOJBHHUKOB, COCTABJICHHBIX M3 NPSMOYTOJBHUKOB, B TOM 4HCIe (QUryp, W300pakEHHBIX Ha KieT4aTol Oymare.
EnuHuiel namMepenust miomnaiam.



Harnsinaele mpencTaBieHUs O TMPOCTPAHCTBEHHBIX (UTypax: NPSMOYTOJIBHBIA Mapajuienenunen, KyO, MHOrorpaHHHKH. I300pakeHne mNpoOCTEHIIMX
MHOIOrpaHHHUKOB. Pa3BépTku kyOa u napayuienenumnena. Co3ganue Mozeneid MHOrorpaHHUKOB (M3 OyMaru, IpOBOJIOKH, TNIACTUIINHA U AP.).

O0BEM MPSIMOYTOIBLHOTO Mapauienenumeaa, Kyoa. Equauisr namepenus: oobéma.

6 xnacc

MaremaTuka

Hamypanvhnwvie yucna

Apudmernueckue IeMCTBUS € MHOTO3HAYHBIMU HATYypaJIbHBIMH YHCIaMH. YHMCIOBBIC BBIPAKEHUS, TMOPSIOK ACWCTBHI, HCIOIb30BaHUE CKOOOK.
Hcnonb30BaHue NPU BBIYUCICHUAX IIEPEMECTUTEIBHOTO U COYETATEIBbHOIO CBOMCTB CIIOKEHUSA U YMHOXKCHHMS, PACIIPEIEIUTEIbHOIO CBOMCTBA YMHOKEHUS.
OxpyrieHue HaTypalbHbIX YUCEIL.

Jlenutenu ¥ KpaTHbIE YKCIa; HAaMOOIBIIMKA OOIIMI IeIUTeNNb U HAaUMEeHbIlee ooliee KpaTHoe. JlemuMoCcTh CyMMBbI U Tpou3BeieHus. JleJieHne C OCTaTKOM.
Jlpobu

OObIKHOBEHHAs 1p00b, OCHOBHOE CBOMCTBO JIpoOH, cokparieHue apodeil. CpaBHeHME U ynopsaoYrBaHue Apodeil. Perenue 3aqay Ha HaX0XkJI€HHE YacTH OT
IIEJIOTO | LIEJIOTO0 1O ero 4acTh. JIpoOHoe Yrciio Kak pe3ynbTaT neneHus. [IpencraBieHne AecaTHIHOM 1poOu B BHJIE OOBIKHOBEHHOH JIPOOH U BO3MOKHOCTh
IIPEJCTaBICHNUs OOBIKHOBEHHOM ApoOM B BHUJE AECATUYHOM. JlecsTuunble ApoOU M MeTpuueckas cucrtema mep. ApudMeTHueckue ACUCTBUS U YHCIIOBbIE
BBIPQ)XEHUS ¢ OOBIKHOBEHHBIMH U JIECATHYHBIMU Jpo0siMu.OTHOIIEHHE. JlejeHne B JaHHOM OTHOIIeHHH. Macmrad, nponopuus. [Ipumenenue mponopuuit
IIPY PELICHUN 3a]ay.

[TonsTue npoueHTa. BpunciaeHre npoueHTa OT BEIMUMHBI U BEIMYHUHBI 110 €€ MPOLEHTY. BolpaskeHne NpoLeHToB eCATUYHBIMU Ipo0smu. Pemenue 3amau
Ha IPOLEHTHI. BrlpakeHne OTHOLIEHMSI BEJIMYMH B IIPOLICHTAX.

Ilonoocumenvuvie u ompuyamenbHvle YUCIA

[TonoxutenbHble U OTpULaTeNbHBbIe yucha. Llensle yncma. Monyne uucia, reomMeTpuueckas MHTEpIpeTanuss MoayJss uucia. M3o0paxeHue yucen Ha
KOOPJAMHATHON MPSAMOM. UNCIIOBBIE TPOMEKYTKH.

CpaBHeHue uucen. Apudmerniyeckue AeUCTBUS ¢ MOJOKHUTEIbHBIMU U OTPULIATENIHBIMU YUCIIAMH.

[IpsimoyronbHasi cucTteMa KOOpJAMHAT Ha IIockocTH. KoopauHaTel TOYKM Ha IJIOCKOCTH, alciucca W opauHara. Iloctpoenue touek u ¢uryp Ha
KOOPJAMHATHOM TIOCKOCTH.

bykeennvie svipasicenus

[TpumeHeHne OYKB /715 3alICH MaTEMAaTUYECKUX BhIpakeHUH U npeanoxeHuid. CBoiicTBa apudmernueckux eicTBuil. bykBeHHbIE BBIpaKEHHS U YUCIIOBBIE
MI0/ICTAaHOBKU. ByKBeHHBIE paBeHCTBA, HAXOKJEHUE HEU3BECTHOIO KOMIOHEHTa. PopMyJibl; GopMyIIbl IepuMeTpa U MJIOWAAN MPsMOYTOIbHHUKA, KBAIpaTa,
o0bEMa mapasuienenumnesaa u Kyoa.

Pewenue mexcmoswix 3a0au

Perienue TekcToBBIX 3aa4 apupMeTHUECKUM criocoboMm. Perienue noruueckux 3anad. Pemenue 3agau nepe6opoM Bcex BOZMOXKHBIX BAPUAHTOB.

Pemenune 3amau, coaepXkalluX 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJUYHMHBI: CKOPOCTb, BpeMSs, pAacCTOSHME; LI€HA, KOJUYECTBO, CTOUMOCTH;
MIPOU3BOIUTENILHOCT, BpeMs, 00bEM paboThl. EAMHUIBI M3MEpEeHHs: Macchl, CTOMMOCTH; PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBs3b MEXAy €IMHHUIAMU
M3MEpEHUS KaxX/10i BEIUYNHBIL.



Pemienue 3aa4, CBSI3aHHBIX C OTHOLIICHUEM, NTPOMOPIIMOHAIBHOCTHIO BEJIMYHMH, TPOIIEHTAMH; PEIICHHE OCHOBHBIX 33a]a4 Ha JPOOU U MPOLEHTHI.

OneHka ¥ NpUKHIKA, OKPYIJIEHUE Pe3yibTaTa.

CocraBienne OyKBEHHBIX BBIPQXKEHUH 110 YCIIOBHIO 3a/1a4H.

IIpencraBneHue AaHHBIX ¢ HOMOIBIO Ta0aML U fuarpaMM. Cton04aTele JuarpaMMBbl: YTEHUE U IOCTpoeHHEe. UTeHne KpyroBbIX JUarpamM.

Haenaonas zeomempus

Harnsnnele npencraBieHust o purypax Ha IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyY, YroJ, JJOMaHas, MHOTOYIOJbHUK, YEThIPEXYTOIbHUK, TPEYTOIbHHUK,
OKPY’KHOCTb, KPYT.

B3aumHOe pacnonoxeHue IByX HPsMBIX Ha INIOCKOCTH, NMapajUIeNIbHBIC INPSAMBIE, NEPIEHIUKYISIPHbIE NMpsiMble. M3MepeHue pacCTOSHUN: MEXAY IBYMs
TOYKaMH, OT TOYKH J10 NPSAMOM; JUIMHA MapIIPyTa Ha KBAJAPATHOU CETKE.

M3mepeHue u nMocTpoeHHe YIioB ¢ IOMOIIBIO TPAHCIOPTHPA. BUabI TpeyroJbHUKOB: OCTPOYIOJIbHBIN, MPSMOYTOJIbHBIN, TYOYTOJIBHBIN; paBHOOEAPEHHBIH,
PaBHOCTOPOHHUN. UeTBIPEXYrOJBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpsAMOYronbHUK, KBagpar: MCIOJIB30BAHUE CBOMCTB CTOPOH, YIVIOB, IHAarOHajei.
N300pakeHne reoMeTpuyeckux (Uryp Ha HEJTMHOBAHHOM OyMmare ¢ HCIOJb30BaHMEM LUPKYJS, JUHEHKH, YrolbHUKa, TpaHcrnoptupa. Iloctpoenus Ha
KJIETY4aTOM Oymare.

[Tepumerp mMHoroyrospHuka. [loHstue miomanu (Gurypbl; eIuHULB U3MepeHus miomanu. [IpubmkénHoe usmepenue miomaau Guryp, B TOM 4ucie Ha
KBasipaTHOU ceTke. [IpubnmxéHHoe n3MepeHne JUIMHbI OKPY>KHOCTH, TUIOIIAU Kpyra.

CummeTpus: eHTpaibHas, OceBasl U 3epKajibHasi cuMMeTpuu. [locTpoenne cuMMeTpuuHbIX QUryp.

Harnsinaeie mpeacTaBieHnss 0 MPOCTPAHCTBEHHBIX (DUTYpax: mapajuienenuresa, KyO, mpu3ma, mupamuaa, KOHycC, IIIHHAP, map u cdepa. M3o0paxenue
pocTpaHCTBEHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, LMIMHApa U KoHyca. Co3gaHue Mojened MpOCTPaHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonsatue 06b&Ma; equHMILIBI H3MepeHus 00béMa. O0BEM MPSIMOYTOJIBHOTO Mapajulesenumneaa, Kyoa.

Auredpa

7 Kaace

Yucna u evruucnenus

PannonaneHble yncna

JlpoOu OOBIKHOBEHHBIE W JAECATUYHBIEC, MEPEXO0] OT OJAHON (QopMbl 3amucu apodei k napyroil. [loHsTHE palMOHaNBHOrO 4YHCIA, 3aIUCh, CPAaBHEHUE,
YIOPSI0YMBAHUE PAlMOHATBHBIX yuces. ApupMeTnyeckue JIeHCTBUS ¢ palMOHAIBHBIMU YKCIaMu. PemieHue 3a1ad U3 peanbHOM NMPAaKTUKKA HA 4acTH, Ha
apo0u.

CreneHb ¢ HaTYpaJbHBIM MOKa3aTeNeM: ONpe/eieHne, Ipeodpa3oBaHre BHIPAKEHUN HA OCHOBE OIpEJIeNIEHUs, 3aUCh OOIbIINX Yncel. [IpoLeHTsl, 3anuch
MIPOLIEHTOB B BHUJIE ApoOU U ApoOu B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 peaJbHOU MPAKTUKU.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMasi U 0OpaTHasi MPONOPIIMOHATBHOCTH.

Anzebpauueckue gvipasicens



IlepemeHHbIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS ¢ IEPEMEHHOM. JlomycTumble 3HaueHus nepeMeHHbIX. [IpecTaBnenne 3aBUCMMOCTH MEX/ly BEIMYMHAMM B
Buje popmyisl. Beruncnenus no popmynam. [IpeobpazoBanue OyKBEeHHBIX BBIPaKEHUI, TOXKIECTBEHHO PaBHBIEC BBIPAXKEHHUS, IpaBUIIa IPeoOpa3oBaHMs
CYMM H MIPOU3BEJICHUH, PaBHUIIa PACKPHITHS CKOOOK M MPHUBEIEHUS MOT00HBIX craraeMbiXx. CBOMCTBA CTETIEHU C HATYPaJIbHBIM MoKa3zaTesneM. OTHOWICHBI U
MHorouwieHsl. CteneHb MHOrowieHa. CloeHue, BhlYMTaHue, YMHO)KEHHE MHOTOWICHOB. DOpMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbI U KBaipaT
pasHoctu. Popmyiia pa3sHOCTH KBaApaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

Ypaeuenus

VYpaBHeHHE, KOpEeHb YpaBHEHUS, [TpaBUiIa MPeoOpa30BaHus yPaBHEHHS, PABHOCUIBHOCTD YPaBHEHHIA.

JIuHeitHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, YMCII0 KOPHEH JTMHEMHOTO YpaBHEHUS, PEIICHUE JIMHEHHBIX ypaBHEHHU. COCTaBIIEHUE YPaBHEHUH 10 YCIOBHIO
3aaun. Penienne TeKCTOBBIX 3a/1a4 ¢ IIOMOLIbIO YpaBHEHU. JInHeliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMHE U ero rpaduk. Cucrema AByX JTMHEHHBIX
ypaBHEHUH C IByMs NepeMeHHbIMH. PelieHne cucreM ypaBHEeHU cmocoO0oM moACcTaHOBKH. [IpiuMeps! perieHns TeKCTOBBIX 3a7a4 ¢ TOMOIIbIO CHCTEM
YPaBHEHUM.

Koopounamet u epaghuxu. @ynxyuu

Koopaunara Toukn Ha npsamoit. Uucnossie npoMexyTku. PaccTossHre Mexly IByMsI TOYKaMHM KOOPAMHATHOM MPSMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu Ox u Oy. AOcmucca M OpAMHATa TOYKH Ha KOOPAMHATHOM IUTOCKOCTH. IIpumepsl rpadukoB, 3aaHHBIX
dbopmyitamu. UteHue rpaKoB peaTbHBIX 3aBUCUMOCTEH.

[Tonstue pynkuuu. I'papuk dynkuuu. CoiictBa Gpynkuuii. Jlunerinas ¢pyunkuus, e€ rpaduk. ['padux pynkuun y=[x|. ['paduueckoe perienne auHeRHbIX
YPaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHUM.

8 kiacc

Yucna u evluucnenus

KBanpatuslit kopeHb u3 uucna. [lonsitue 00 uppanroHanbHOM yucie. JlecsaTiuunble MpUOIMKEHUsT UppallMOHANbHBIX yncenl. CBoiicTBa apupMeTH4eCKUx
KBaJPATHBIX KOPHEHW U UX IPUMEHEHUE K TPEoOpPa30BaHUI0 YHCIOBBIX BHIPAKCHHUI M BHIYUCICHUSIM. [[eficTBUTENbHBIE YHCIa.

Crenens c 11eNbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHapTHas 3alKCh YHUCTA.

Aneebpauueckue 8bipasdcenust

KBagparsblii TpEXusieH; pa3nox)eHnue KBaApaTHOrO TpEXUIeHa HA MHOKUTENH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamyeckod napobu. CriokeHue, BBIYUTAHUE, YMHOXXECHHE, JCJICHHE alreOpandeckux IpoOei.
PanmonansHble BRIpaKEHUS U UX IPeoOpazoBaHue.

VYpaenenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢opmylia KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Permenue ypaBHEHUI, CBOIAIIUXCA K JTUHEHHBIM U KBaJIPAaTHBIM.
[Ipocreitmue qpoOHO-pallOHAIbHBIE YPABHEHHUS.

I'padmueckas uHTEpHpeTaIis ypaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM JTUHEHHBIX ypaBHEHUU C IByMs MepeMEeHHbIMU. [IprMepsl pelieHus: cucTeM
HEJTMHEHWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a/1au anredpandeckuM CrocoOOM.



UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON nepeMeHHONW. PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJJHOM I1EPEMEHHOM.
CucTeMbl TMHEUHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

Dyuxyuu

[Tonarue Gpynkuuu. O61acTh ONpereneHuss 1 MHOKECTBO 3HaueHuH GyHKiuu. CriocoObl 3a1aHust PyHKIUI.

I'padux ¢pynkuuu. Urenue cBoiicTB pyHkmu 1o e€ rpaduxy. [Ipumepsl rpadukoB GyHKINN, OTPaXKAIOUINX PeaTbHbIE TPOIECCHI.

DyYHKIMHN, ONMHCHIBAIONINE NPAMYIO U OOPAaTHYIO MPOIOPIHOHAIBHBIE 3aBUCHMOCTH, nX rpadukn. Oynkumn y = X%, ¥y = X5, y = V/x, y=|x|. I'paduueckoe
peLIECHNHE YPAaBHEHUW U CUCTEM YPaBHEHUM.

9 kanace

Yucna u evruucnenus

HeticmeumenvHnovle yucna

PannonanpHple 4Kciia, UppallMOHANBHBIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JECATUYHbIE ApOoOU. MHOXKECTBO AEMCTBUTEIbHBIX UUCEIN; JEHCTBUTEIbHBIC
qrcia Kak OECKOHEUHBIE ECATUYHBIE TpoOu. B3anMHO 0JJTHO3HaYHOE COOTBETCTBUE MEKIY MHOKECTBOM JICHCTBUTEIILHBIX YMCET U KOOPAUHATHON TPSMOI.
CpaBHeHue JIeHCTBUTENBHBIX YUCell, apupMeTHYECKHe JeHCTBUS C JeHMCTBUTEIbHBIMU YHCIIaMHU.

Hzmepenus, npubaudicenus, oyeHKu

PazMepbl 00bEeKTOB OKPYKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOILEM MUPE.

[TpubmmxEHHOE 3HAYCHNE BETUYUHBI, TOYHOCTH MpuOmmkenns. Okpyrienne unceln. [Ipukuaka u oleHKa pe3yIbTaTOB BEIYUCICHHIA.

Ypasnenus u nepasencmea

YpaBHEHHUsI C OJHOU IIEPEMEHHON

JIunelinoe ypaBHeHue. Pellienne ypaBHEHUN, CBOAAIINXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Penienne ypaBHEHHM, CBOJAIIMXCS K KBaAPAaTHBIM. buKBagpaTHoe ypaBHeHuUE. [Ipumepsl pelenns ypaBHEHUN TPETbEN U
YETBEPTOU CTEIEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3ajau alre0OpandeckuM METOAO0M.

Cucremsbl ypaBHEHUN

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Perienue cuctem ABYX JIMHEHHBIX YpaBHEHUH C IBYMs IEpEMEHHbIMU. PerieHne cucreM AByX
YpaBHEHUM, OJTHO U3 KOTOPBIX JUHENHOE, a pyroe — BTopoil crenenu. ['paduueckas uHTepripeTanys CUCTEMbl ypaBHEHUH C IByMS IIEPEMEHHBIMH.
Perienue TeKCTOBBIX 3ajau aNreOpandeckuM CrocoOOM.

HepasenctBa

UucioBble HEPABEHCTBA U UX CBOMCTBA. PeleHne JIMHEMHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM. Pelllenne cucteM JIMHENHBIX HEPABEHCTB ¢ OJHOU
nepemeHHoll. KBaagpaTHbie HepaBeHCTBA. ['padmyeckas HHTepIpeTalus HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMH.

Dyuxyuu

KBanpartuunas ¢pynkuus, e€ rpaduk u ceoiictsa. [lapabona, koopAHHATHI BEPIINHBI TapadoJibl, OCh CHMMETPHH 1apadoibl.

I'paduku dyukmwmit: y = kx,y =kx + b,y = S’ y = x3, y = +/x, y = |x| u ux cBoiicTpa.
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HYucnoevie nocreoosamenbHocmu

Omnpenenenre u cnocoObl 3a1aHNUS YUCIIOBBIX MOCIEI0BATEIbHOCTEH

[ToHsITHE YUCIIOBOM MOCIIEIOBATEIFHOCTH. 3aJaHHE MTOCIICIOBATEILHOCTH PEKYPPEHTHOHN GopMyIioii U (hopMyroi n-ro dieHa.

Apudmerrueckas U reoMeTpUyecKasi Iporpeccuu

Apudmerndeckas U reoMeTpudeckas nporpeccuu. opmysl n-ro wieHa apuhMETHIECKON U T€OMETPUIECKOM MPOTPECcCHii, CyMMBbI IEPBBIX N YJICHOB.
N3o0pakeHue 4ieHOB apuhMETHUECKON U TEOMETPUUECKON ITPOrPECCHil TOUKaMH Ha KOOPAUHATHOM IIOCKOCTH. JIMNHEHHBIN U AKCIIOHEHIIUATILHBIN POCT.
Cno’xHbI€ TPOLIEHTHI.

I'eomerpust

7 Kkiaacce

Hauano ceomempuu

Hauanenbsie nonstusa reomerpun. Touka, npsmas, OTPEe30K, JIy4.

VYron. Bune! yrios. BeprukanbHele U cMexHbIE YIuibl. buccekTpuca yria. Jlomanasi, MHOroyronbHuK. [lapaineiabHOCTh U NEPIIEHIUKYISPHOCTD MPSAMBbIX.
Cummerpuunsie purypbl. OCHOBHBIE CBOMCTBa OCEBOM cCHMMETpUH. [IprMepsl CHMMETPUHU B OKPYIKAIOIIEM MHPE.

OCHOBHBIE IOCTPOEHUS C IOMOIIBIO LIUPKYJIA U TUHEHKH.

Tpeyzonvrnuku

Tpeyronbauk. Bricota, Meanana, 6uccekTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN 1 pABHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroibHUKa.

CaoiicTBa ¥ MpU3HAKKH paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipru3Haku paBeHCTBa TPEYrOJIbHUKOB.

Iapannenvrole npsamvie. Cymma y2n06 MHO20Y201bHUKA

CBoiicTBa ¥ MPU3HAKU MMAPATIENbHBIX NPAMbIX. CyMMa YIJI0B TpEyTrojbHUKa. BHENIHUE YTIiibl TPEYTOJIbHUKA.

IIpamoyzonvHvie mpey2oabHUKU

[IpsiMoyronbHBIM TpeyronbHUK. CBOMCTBO MEIMAHBI TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K rUNOTeHY3€e. [[pr3Haku paBeHCTBa NPSIMOYT OJIBHBIX
TPEYroJbHUKOB. [IpIMOYToIbHBIN TPeyroabHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIUHE JJOMaHOH, Teopema 0 OOJIbIIeM yIiie M 00JIbIlei CTOPOHE TPEYTOJbHHUKA.
[lepnieHuKyIsIp ¥ HAKJIOHHAS.

OxpyaicHocms

OKpy>KHOCTb U KpYT, XOpJia U JUaMeTp, UX cBoiicTBa. B3auMHoe pacnonoxeHne okpy>KHOCTH U npsiMoii. KacarenpHas U cexkyias K OKpy»KHOCTH.
OkpyXHOCTb, BIIMICaHHAs B yroi. BrimcanHas u onucaHHas OKPY>KHOCTH TPEYTrOJbHUKA.

I'eomeTpuueckoe Mecto Touek. buccekTpurca yria u cepeIuHHBIA NEPIEHIUKYISIP K OTPE3KYy Kak FreOMETPpUYECKHEe MecTa TOYEK.

OCHOBHBIE IOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JINHEHKH

8 kirace

YemuvipexyeonvHuxu



Yetsipéxyronpauku. [lapannenorpamMm, ero mpu3Haku U CBOWCTBA. YacTHBIE CiTy4an NapajieorpaMMoB (IPSMOYTOJIBHUK, POMO, KBaApaT), X MPU3HAKH U
cBoiicTBa. Tpanenusi, paBHOOOKas Tpanenus, e€ cBolcTBa U npu3Haku. [IpsmoyronbHas Tpaneuns. MetoJ yaBoeHus Meauanbl. LleHTpanbHas cummerpust.
Teopema Daneca u Teopema 0 MPONOPIHOHAIBHBIX 0Tpe3kax. CpeHne TUHUK TPEYTroJbHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHUKa.

Ilooobue

[TomoGue TpeyroibHUKOB, KOG GHUIHMEHT nogoodus. [Ipuznaku mogodus TpeyroabHUKoB. [IpuMeHeHne mogoous mpu peieHny MPaKTHIEeCKUX 3a/1a4.
Ilnowaow

CoiicTBa muomaael reomerpuyeckux ¢puryp. @opmyssl A miIom@aay TpeyroibHUKa, TapaenorpaMma, pomoa u Tpanenun. OTHOIIEHHE IIIO0MIAeH
moA0OHBIX puryp.

Brruncnenue miomaaeit TpeyroJbHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTON Oymare.

Teopema Ilugazcopa

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1a4.

Dnemenmul mpuzoHomempuu

Cunyc, KOCHHYC, TAHT€HC OCTPOTO yTJia MPsIMOYTOJIBHOTO TpeyrojabHuKa. OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO. TpuroHoMeTpudeckie yHKIHH
yrioB B 30°, 45° u 60°.

YVenvl u uemuipéxy2onvruku, ce:A3aHHbIE C OKPYIHCHOCIBIO

BrincanHble 1 1IeHTpalbHbIE YIJIbI, YTOJI MEX/y KacaTelbHOW U XOpA0i. YIJbl MeXAy XOpJaMH U CEeKYUIMMU. BricanHble 1 ONMCaHHbIE
4eTHIPEXYTONbHUKY. B3anMHOE pacrionioskeHue IByxX OKpy)HocTei. Kacanue okpyskHocteil. O0mue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 knace

Pewenue mpeyeonvnuros

Cunyc, kocunyc, Tanresc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE TOXK1ECTBO. DOpMYITBI TPUBECHHUS.

Pemenne TpeyronpHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHne mpakTHYecKuX 3a1ad ¢ HCIOIb30BAaHUEM T€OPEMbl KOCHHYCOB M TE€OPEMBI
CHHYCOB.

Ilooobue mpeyeonbruxos

ITpeoOpaszoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 poOM3BEACHNUH OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Memoo xoopounam

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH. Y paBHEHHUS IPSMOH U OKPY>KHOCTH B KOOPAMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTo/1 KOOpAHHAT 1
€ro MpruMeHEHHE.

Bexmopeut

Bekrop, nnuHa (MO/yJib) BEKTOpA, COHANPABICHHBIE BEKTOPHI, IPOTHBOIOI0KHO HAIIPABJICHHbBIE BEKTOPHI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OTIEpaIny HaJl BEKTOpaMHu. Pa3okeHne BeKTopa 1o ABYM HEKOJUTMHEapHBIM BekTopaM. KoopauHaTs

BekTopa. CKaJIIipHOE MPOU3BEICHHE BEKTOPOB, TPUMEHEHHE JJIS1 HAXOXKIEHUS JUTMH U YIJIOB.

Hnuna oxpysrcnocmu u niowaosb Kpyaa
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[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{nmHa okpyxkHOCTHU. ['paycHas u paagnaHHas Mepa yria, BBIUUCIEHUE JUIMH IyT OKpykHocTeil. [Inomanp kpyra, cekropa,
CETMEHTA.

Heudicenus niockocmu

JIBH>KEHMsI IJIOCKOCTH M BHYTPEHHME CUMMETpUU GUryp (31eMeHTapHsble npeacrasienus). [lapannensusiii nepenoc. IToBopor.

BeposiTHOCTB M CTATHCTHKA

IIpeocmaenenue oanvix

[IpencraBnenue naHHBIX B Tabnuuax. lIpakTHueckue BBIUMCIECHHUS IO TAaOMUYHBIM JaHHBIM. V3BlleueHHWE W HMHTEpIpeTanuss TAaOJUYHBIX JAHHBIX.
[TpakTrueckas padora « TabauUIIbD).

I'paduueckoe npencTaBieHNe TaHHBIX B BUE KPYTOBBIX, CTOJIOMKOBBIX (CTOIOUATHIX) AUarpamMm. UTeHne u moctpoenue nuarpamm. [pu mepsr
nemorpaduueckux auarpamm. IIpakruyeckas padora «/luarpammbn

Onucamenvras cmamucmuxa

Yucnossle Habopbl. Cpeanee apupmerndeckoe. Meauana yuciioBoro Habopa. Y croiiunBocTh Meinanbl. [IpakTuueckas pabora «CpeaHue 3HaUCHUSD.
Haubonbiiee n HaumMeHblIlIee 3HaU€HUs YuciaoBoro Habopa. Pazmax

Cryuatinas uzmeH4usocmo

CnyuaiiHas u3MeHUYMBOCTH (mpumepbl). Yacrora 3HaueHuil B MaccuBe JaHHbIX. ['pynmuposka. I'mcrorpammbl. Ilpaktuueckass pabora «CiydaiiHas
WU3MEHYHUBOCTH)»

Besedenue 6 meopuio epagos

I'pad, Bepinna, pedpo. [Ipencrasnenue 3agauu ¢ nomolnpto rpaga. CreneHs (BaleHTHOCTh) BepluHbl. Uncio pédep u cymMMapHas cTeneHb Bepiuut. Llens u
uuki. [Tyt B rpade. [lpencrasnenue o cBsazHocTH rpada. O6xox rpada (diepoB myTh). [IpencraBienne 00 OpueHTHPOBAHHBIX Tpadax

Beposmnocmo u wacmoma cuyuatinozco cobvbimus

CrnyualiHbli OIIBIT U ciTy4aiiHoe coObITHE. BeposTHOCTh 1 yacToTa coObITHS. POJIb ManoOBEpPOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHII B IPUPOJIE U B
obmecTBe. MoHeTa 1 UrpajibHasi KOCTh B Te€OpHH BeposiTHOcTel. [IpakTuueckas pabota «HacToTa BbIaeHUs Opiaa»

0600w enue, Konmpob

IIpencraBnenue nanHbIx. OnucarenbHas CTAaTUCTUKA. BEpOSTHOCTD Cilyd4aifHOTO COOBITHS

8 knace

Iloemopenue xypca 7 knacca

[IpencraBnenne naHHbIX. OnucarenbHas cratuctuka. CiywaiiHas usmeHuuBocTh. CpenHue yucinoBoro Habopa. Ciydalinele coObiTHs. BepositHoctn u
yacToThl. Knnaccuueckne Mo/ieIM TEOPUH BEPOSITHOCTEN: MOHETA U UTpajibHasi KOCTh

Onucamenvnas cmamucmuxa. Pacceusanue oannvix

Otxnonenus. Jlucnepeus ynciaoBoro Habopa. CTannapTHOE OTKIIOHEHUE YMCIOBOTro Habopa. JluarpaMmbl paccerBaHus

Mmnoorcecmea

MHoXecTBO, MOAMHOXECTBO. Omepanuu HaJl MHOXXECTBaAMM: OObEIUHEHHE, NepecedeHue, aonoiaHeHue. CBONCTBa omepanuil HaJl MHOXECTBAMU:
MepPEeMECTUTENBHOE, COUETAaTEIbHOE, PAaCIpeIeIUTENbHOE, BKIIIOUeHHS. ['paduueckoe npeacTaBaeHe MHOKECTB
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Beposmuocmo ciyuaiinozo coobimus

OneMeHTapHble coOblTusA. CiyuwaiiHble coObITHs. biaronpusTcTByrolue 3neMeHTapHble coObITHSA. BeposTHOoCTH cOOBITHH. ONBITHI C PaBHOBO3MOKHBIMHU
aJIeMeHTapHBIMH coObITUsAMU. Ciryuaiinbiii BeIOOD. [IpakTnueckas padora « ONbITH C pABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMI

Beeoenue 6 meopuro epaghos

HepeBo. CBoiicTBa JepeBa: €IWHCTBEHHOCTh IYTH, CYIIECTBOBAaHHME BHUCSUEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEpUIMH U yucioM pédep. [Ipasmiio
YMHOKEHUS

Cnyuatinvie cobvimus

[IpotuBononoxHoe codpiThe. J[narpamma Diinepa. O0benuHeHne u nepeceueHue coobrTrii. HecoBMectHbie coObiTrs. Dopmyiia ciokeHus

BepoaTHOCTEN. [IpaBuiio yMHOKEHUs BEpOATHOCTEN. Y clloBHAs BepoATHOCTh. HezaBucumele coObiTus. IlpeacraBienre ciryyailHOro 3KkCriepuMeHTa B

BHJIE IepeBa

Obobwenue, KOHMpPob

IIpencraBnenue nanHbIx. OnucarenbHas craTuctika. ['padsl. BeposTHOCTB cityyaifHOro coObITHS. DeMEHThl KOMOMHATOPUKU

9 kJ1acc

llosmopenue kypca 8 knacca

[IpencraBnenue nanHsix. OnucartenbHas craTucThka. Onepanuu HaJ cooblTusiMu. HezaBucumocTs coObITuit

Dnemenmvi KOMOUHAMOPUKU

Kombunartoproe npasuiio ymHoxenus. [lepecranoBku. @akropuan. Coueranus u yncio coyeranuil. Tpeyronpauk Ilackans. [Ipakruueckas paborta
«Bbruncrienne BeposSTHOCTEN € UCIOIb30BaHUEM KOMOMHATOPHBIX (DYHKLUH 3JEKTPOHHBIX TAOIUID

['eomempuueckasn eepoamuocmo

['eomeTrpuyeckas BeposTHOCTb. CitydaifHbIN BBIOOP TOUKU U3 (PUTYPHI HA IIIOCKOCTH, U3 OTPe3Ka, U3 AyT'H OKPY>KHOCTH

HUcnvimanus bepnynnu

HcnbiTanue. Yenex u Heyaada. Cepus ucnblTaHuid 10 nepsoro ycnexa. Mcnbiranus beprysmin. BepostHocTu coObITHii B cepuy ucnbITaHUA bephysu.
[IpakTnueckast pabota «Mcnbiranust beprymmm»

Crnyuatinas eenuduna

CrnyuaiiHas BeJIM4YMHA U paclpesiesieHue BeposiTHOCTe. Maremartnyeckoe OXKuJaHHe U JUcHepcust ciaydyailHoW BenuuyuHbl. [Ipumepbl MaTeMaTH4ecKoro
OKHUJIaHUS KaK TEOPEeTHYECKOTo CPeJHEro 3HaueHWs BeIM4MHbL. [loHsATHE O 3akoHe OonblmMX yucend. M3mepeHue BepOsATHOCTEH € MOMOIIBIO YacToT.
[IpumeHneHue 3aKoHa OOJBIINX YKCEN

Obobwenue, KOHmMpoL

[IpencraBnenue nanHbix. OnucaTenbHas CTaTUCTUKA. BeposTHOCTD ciydaliHOTO COOBITUS. DeMEeHThl KOMOMHATOPUKHU. CiydaiiHble BETUUUHBI U
pacrpeneneHus

I11. Ilnanupyemblie pe3yibTaThI

OcBoenne yuebHoOro npeamMera «MaremaTuka» Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHus JOKHO 00eCeunBaTh JOCTH)KEHUE CIIEYIOIUX JUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHbIX PE3YJIbTATOB:

12



JIMYHOCTHBIE PE3YJILTATHI

JInuHOCTHBIE pe3ysIbTaThl OCBOCHUS IPOrPaMMBbl yUeOHOT0 npeaMeTa «MaTeMaTuka» XapakTepU3yoTCs:

[TaTproTryeckoe BOCIIUTaHUE:

*[IPOSIBJICHUEM MHTEpPECa K IIPOLUIOMY M HACTOSAILIEMY POCCUMCKOM MAaTeMAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUHCKHX MATEMAaTUKOB U
POCCHIICKON MaTeMaTHYECKON MIKOJIbI, K UCIIOIB30BAHUIO ATHX JIOCTHKEHUH B IPYTHX HayKaX U MPHUKIATHBIX chepax.

I'paxknaHckoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH IpakIaHMHA M PEANM3aldu €ro IMpaB, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (DyHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, ABJICHUH, IPOLEAYp I'PakJaHCKOI0 00IIecTBa (BEIOOPHI, OIIPOCH! U 11P.);

*TOTOBHOCTBIO K OOCYXJIEHHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKHM MPUMEHEHHUEM AOCTIKEHHH HAayKd, OCO3HAHHEM Ba)KHOCTH MOpaJbHO-
9TUYECKHUX IPUHLUIIOB B IEATEIBHOCTH YUEHOTO.

TpynoBoe BocniuTaHue:

*YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUM NPAKTHYECKUX 3aJad MaTEeMaTHYECKOM HaIIPaBJICHHOCTH, OCO3HAHUEM BAaXKHOCTH MaTEMaTHYECKOIO
00pa3oBaHMs HA MPOTHKCHUH BCEH KU3HU VI yCIICITHOM MPO()eCCHOHANBHON AEATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA;

*0CO3HAaHHBIM BBHIOOPOM M MOCTPOECHUEM MHIUBUAYAIBHONW TPAEKTOPUU 00Pa30BaHMs U )KU3HEHHBIX IJIAHOB ¢ YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX
notTpeOHOCTEH.

OcreTndecKkoe BOCIIUTAHUE:!

* cI0OCOOHOCTHIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MAaTEMAaTHUECKUX 0OBEKTOB, 3aj1a4, pEIICHHUH, PacCyKACHUH;

*YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[{eHHOCTH HAy4YHOTO IMO3HAHMS:

* OpUEHTAIlMeH B JEATENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX NPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4elloBeKa, MPUPOABI U
oOuiecTBa, IOHUMaHUEM MAaTeMaTHYeCKOM HayKH Kak c(epbl YeIIOBEUECKON 1eATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH JUIsSl pa3BUTHS 1IUBUIIN3ALUY;
*OBJIAJICHUEM S3BIKOM MAaTE€MaTUKM M MAaTeMAaTHYECKOW KyJBTYpOM Kak CpEACTBOM II03HAHUS MUpPA; OBJAJECHHUEM IPOCTEHINMMHU HaBbIKAMH
HCCIIEI0BATEIBCKON NEATEIbHOCTH.

dusnueckoe BoCUTaHUE, POPMHUPOBAHUE KYIBTYPbI 310pPOBbSI U SMOLMOHAIBHOTO OJIaronoayyus:

*TOTOBHOCTBIO NPUMEHATH MaTeMaTHMUeCKHE 3HAHMS B MHTEpPECax CBOETO 3/J0pPOBbs, BEIEHHUS 370pOBOro 00pa3za XKU3HU (3J0pOBOE NHUTAHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OT/IbIXA, PETYJIApHas GU3NUECcKas aKTUBHOCTD);

*c(pOpPMHUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TAaKOI'o )K€ IpaBa JIpyroro 4eJoBeKa.

DKOJI0rM4ecKoe BOCIIUTAHUE:!

*OpHEHTallel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHWW JUIsl pelIeHus 3a/lad B 00JIaCTH COXPAaHHOCTH OKPY’Kalolleil cpeibl, TUIaHWPOBAHUS MTOCTYIKOB U
OLICHKH UX BO3MOXHBIX IIOCJIEICTBUN JIJIs1 OKPYIKAIOLEH CPENIbL;

*0CO3HaHUEM INI00ATBHOIO XapakTepa SKOJOTMUECKUX MPOOIEM U IyTeH UX PEeIICHMS.

JInuHOCTHBIE pe3yJIbTaThl, 00eCHeUNBAIOIINE a/IaNTalMI0 00YUYaAIOMIErocss K M3MEHSFOIUMCS] YCJIOBHUSIM COLMAIBHOW U MPUPOIHOM CPEeIbl:
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*TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEOINPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO NEATEIbHOCTb, B TOM
quciae YMEHME YUUThCS y IPYTUX JIIOJeH, MpuoOpeTatb B COBMECTHOM [EATENbHOCTM HOBbIE 3HAHMSA, HAaBBIKM M KOMIIETEHLMH M3 OIbITa JPYTUX;
*HEOOXOAMMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCie (GOPMYIUPOBATH UEH, TIOHSATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIC paHee
HEU3BECTHBIX, OCO3HaBaTh NE(QUIMTH COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO
CUTYyallMl0, BOCHPUHUMATH CTPECCOBYIO CHUTYalMI0 KaK BbI30B, TpeOYyIOIMI KOHTPMEp, KOPPEKTHPOBATH IPHUHHMAEMbIE pEILICHUsS W JIeHCTBHA,
(bopMyIMpOBaTh U OLEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

MeTtanpeamMeTHble pe3yabTaThbl

MeranpeamMeTHble pe3ybTaThl OCBOSHHS IPOrpaMMbl yueOHOro npeamera « MareMaTHKay XapakTepu3yrTcs

OBJIaJICHUEM YHUBEPCAJIbHBIMU [103HABATEIbHBIMU IEHCTBUAMHU, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUAMHU U

YHHUBEPCAJIbHBIMH PETYJIATUBHBIMU JI€HCTBUAMMU.

1)YHuBepcasbHbIC I03HABATEIBHBIC ICHCTBUSL 00ecreunBaoT (HOPMUPOBaHKUE 0a30BBIX KOTHHUTHUBHBIX IPOLECCOB, OOydYaromMXcsi (OCBOCHHE METOJ0B
MIO3HAHUS OKPY’KAIOIIEro MUPA; IPUMEHEHHUE JIOTHUECKUX, UCCIIeI0BATENbCKUX Olepaluil, yMeHul padboTats ¢ uHGopMaiuei).

basoBble ornueckue AeUCTBUS:

*BBISIBJISITH U XapaKTE€PHU30BaTh CYIIECTBEHHbIE IPU3HAKN MaTEMATHYECKUX OOBEKTOB, IOHATUI, OTHOILIEHUH MEXly IOHATUSAMH;

*(opMypoBaThH OINpeeIeHUs TIOHATH; YCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KIaCCU(PUKAIMH, OCHOBAHHS IS 0OOOIICHHSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

*BOCIPUHUMATD, ()OPMYIHPOBATH M MTPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEILHBIC M OTPUIATEIbHbIC, EANHUYHBIC, YACTHBIE U 00IIHE;

*YCIJIOBHBIE; BBISBJISITh MaTEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUHs B (DaKkTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUSAX;

efpeaJiaraTb KpUTEPHUHU VIS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

*J1€1aTh BBIBO/IBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U HHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

*pazOuparh JOKa3aTeJbCTBA MATEMAaTHUUYECKUX YTBEP)KIEHHUH (MpsiMble M OT MPOTHBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKa3aTesIbCTBA
MaTeMaTHYeCKuX (akToB, BHICTpaUBaTh apryMEHTAlNIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBI;

*000CHOBBIBaTh COOCTBEHHBIE PACCYXKICHMS; BbIOMpaATh CHOCOO pelieHus yueOHOM 3ajaud (CpaBHHBAThb HECKOJIBKO BapHUaHTOB pEILEHUs, BBHIOMPATH
HaunboJee MOAXOJAINHN ¢ yUETOM CaMOCTOSITENILHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBele uccnenoBaTenbCKUE JEHCTBUS:

*HCII0JIB30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

*opMyIMpPOBaTH BONPOCH], PUKCHUPYIOIINE IPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEILHO YCTaHABINBATh HCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHHUE;

*[IPOBOJIUTH II0 CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXHBIA SKCIEpPUMEHT, HEOOJBIIOE HCCIEA0BAaHME IO YCTAaHOBIEHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOI;

*CaMOCTOATENbHO (OPMYIHUPOBaTh O0OOIEHUS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOAEHUS, HCCIEeIOBaHUS, OICHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BHIBOJOB M 000OIIEHHIT; MPOTrHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIIECca, a TAKXKE BBIABUTATh MPEANOI0KEHUS O €T0 Pa3BUTHU
B HOBBIX YCJIOBHSIX.
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Pabora c uadopmarmeii:

e BBISBJIATH HEIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX Ul PELICHUs 3a1a4H;

e BEIOMPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATh HH(POPMALIHIO PA3IMYHBIX BUAOB U (POPM IpeACTaBICHNUS;

e BEIOMpaTh (hopMy IpeAcTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh peIllaeMble 3a/1a4i CXeMaMH, JuarpaMMaMy, HHOM TpaduKoi U UX KOMOUHALMSIMU;

e OIICHMBATH HAJEKHOCTh HH(POPMAITUH 110 KPUTEPHUSIM, TPEUIOKEHHBIM YUUTEIEM I CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2) YHuBepcaibHble KOMMYHUKATUBHBIC JICHCTBUS 00ECIIeUNBAIOT C(HOPMUPOBAHHOCTH COL[HATBHBIX HABBIKOB 00YYarOIHXCSI.

OOmeHue:

*BOCIPUHUMATB U (OPMYJINPOBATH CY>KIEHHUS B COOTBETCTBUH C YCIOBUSAMH U LEJISIMU OOILEHMS;

*5ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XOAY pPELICHUs 3a7aul, KOMMEHTUPOBATh
MIOJIyYCHHBIH pe3yJIbTar;

*B X0JIe 00CYXXIEHMsI 3a]laBaTh BOIIPOCHI 10 CYLIECTBY OOCY’KIaeMoW TeMbl, IPOOJIEMbI, peIIaeMoil 3a/1aui, BbICKA3blBaTh WJEH, HALCJIEHHbIE HA IOUCK
peleHus;

*COIIOCTAaBJISATh CBOU CY>KJIEHUS C CY)KIEHUSMU APYTUX YYAaCTHUKOB JUaJIOra, OOHapyKUBaTh pa3jIu4ne U CXO/ACTBO MO3UIIMIA;

*B KOppeKTHOH opme (HopMyIupoBaTh pa3HOIIIACHsl, CBOU BO3PAKEHHUS;

*[IPEACTABIIATh PE3YJIbTAThl PELICHUS 3a7auu, SIKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOEKTA;

*CaMOCTOSATENbHO BBIOMPATh (POPMAT BBICTYIUICHUS € YUETOM 3a/1a4 NIPE3CHTALUU U 0COOEHHOCTEH ay TUTOPHH.

CoTpyTHUYECTBO:

*[IOHMMATh U UCIO0JIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIAMBUAYAIbHONW PaOOThI IPU PELICHUH YUeOHBIX MaTeMAaTHYECKUX 3a/ay;

*[IPUHUMATh 11€JIb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPraHU3AlMI0 COBMECTHOW pabOThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs, 00CyKIaTh
IpoIecc U pe3ybTaT padoThl;

*0000111aTh MHEHUSI HECKOJIbKUX JII0/IEH; y4acTBOBATh B IPYIIIOBBIX (hopMax paboThl (00Cyk1eHUs, 0OMEH MHEHUSIMHU, MO3TOBbIE IUTYPMBI U Jp.);
*BBITNIOJIHATH CBOO YacTh Pa0OThI M KOOPIUHUPOBATH CBOU JICHCTBHS C APYTUMHU WIEHAMU KOMaH/Ibl;

*OLIEHMBATh KaY€CTBO CBOETO BKJIa/la B OO MPOIYKT MO KPUTEPUSIM, CPOPMYINPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

3) YHuBepcalbHbIC PerySITUBHBIC ICHCTBHS 00€CIeunBaOT GOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK M )KU3HEHHBIX HABBIKOB JINUHOCTH.

Camoopranuzanus:

*CaMOCTOSTENbHO COCTAaBIATh IUIaH, AITOPUTM pElIeHHs 3aJadd (WIM €ro 4acTb), BBIOMpaTh CIIOCOO pEIIeHHs € y4ETOM HMMEIOLIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHAHThI PEUICHHUM ¢ yUETOM HOBOM MH(OpMALINH.

CaMOKOHTpOJIB:

*BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3yJIbTaTa pelleHns MaTeMaTHueCcKoH 3aauu;

*[IpeIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTh NpH PEIIEHHH 33Jaud, BHOCHUTb KOPPEKTHBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJEHHBIX OMINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

*OIICHUBATh COOTBETCTBHE pPE3yJbTaTa JESATEIbHOCTH IMOCTABIEHHOW IIETM U YCJIOBHUSAM, OOBSCHATH NPUYMHBI JOCTMIKEHUS WU HEAOCTIIKEHHsS IElH,
HaXOJUTh OIIMOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.
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IIpenMeTHBIE PE3YJIbTAThI

5 kaace

Yucna u evluucnenus

[TonuMath ¥ IPaBUILHO YHOTPEOISATH TEPMUHBI, CBA3aHHbBIE C HATYPaJIbHBIMU YHCIAMH, OOBIKHOBEHHBIMU U ACCATUYHBIMU JPOOSIMH.

CpaBHMBATH U YIOPSAA0YMBATH HATYpaIbHbIC YHCIIA, CPABHUBATH B MIPOCTEUIINX CITydyasX OOBIKHOBEHHBIE IPOOH, necaTudHbIe 1poou. COOTHOCUTH TOUKY Ha
KOOPJMHATHOM (YMCIIOBOI) MPSIMO C COOTBETCTBYIOIIUM €1 UUCIIOM M H300pakaTh HaTypaJibHbIE YMCIIa TOYKAaMU HAa KOOPAMHATHOM (YHCIOBOIT) MPSIMOH.
Brimonsate apupmeTnyeckue AeWCTBUS C HATYPAIbHBIMHU YUCIAMH, C OOBIKHOBEHHBIMU APOOSMH B MMPOCTEHUIITNX CITydasiX.

BbInonHATs IPOBEPKY, MPUKUAKY PE3YJIbTaTa BRIYUCICHUH.

OxpyrisTh HaTypajabHbIEC YHUCIIA.

Pewenue mexcmoswix 3aoau

Pemrate TekcTOBBIE 331a4H apH(PMETHIECKAM CIIOCOOOM H ¢ TIOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemars 3amaun, copep:xaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYUHBL: CKOPOCTh, BPEMSI, PACCTOSTHUE; IIeHA, KOJIMYECTBO, CTOUMOCTD.

Mcnonp30BaTh KpaTKHUe 3alMCH, CXEMBI, TAOJIHUIBI, 0003HAYCHHS MTPU PELICHUH 33/1a4.

[Tonb30BaThCs OCHOBHBIMH €TMHUIIAMHU U3MEPEHUS: LIEHBI, MACCHI; PACCTOSHUS, BPEMEHHU, CKOPOCTH;, BHIPAXKATh OJTHU €IMHUIIBI BETUYUHBI Yepe3 JpyTHe.
W3BnekaTh, aHAIM3UPOBATh, OICHWBATH WH(GOPMAIMIO, MPEACTABICHHYI0 B TaOJHIE, Ha CTOJOYATOM AMArpamMMme, MHTEPIPETUPOBATH NPEICTABICHHBIC
JaHHbBIE, UCIIOIb30BATh JaHHBIC IPU PEIICHUU 3a]1au.

Haenaonas ceomempus

[Tonb30BaTbcs reOMETPUUECKUMU MOHITUSIMH: TOYKA, MIPsMasi, OTPE30K, Jy4, YTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoAKMTE TPUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, HMEIOLINX (GOPMY U3yUSHHBIX T€OMETPHUECKUX QUTYD.

Vcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMHU: BEpIIMHA CTOPOHA; C MHOTOYTOJbHMKAMU: YTOJI, BEPIIMHA, CTOPOHA, AUArOHalb; C OKPY’KHOCTBIO:
paauyc, 1uaMeTp, UEHTP.

N300pakaTh U3ydeHHbIE TeOMeTpuUYeckre (GUrypsl Ha HEJIMHOBAHHOM U KJIETYaTOW OyMmare ¢ MOMOIIbIO HUPKYJIS U JIUHEHKH.

HaxoauTs IauHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHUEM C MOMOIIBIO JTUHEHKH, CTPOUTh OTPE3KH 3a/laHHOM JUIMHBI; CTPOUTHh OKPY>KHOCTH 33JJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJBHUKA, KBaJpaTa Ui UX MOCTPOCHHUS, BBIYMCIEHUS TUIOIIAN U IEPUMETPa.

Bbruucnare nepuMeTp M IUIONIA/b KBaJpara, MPSMOYTOJIbHUKA, (UTYp, COCTABICHHBIX W3 NPSMOYTOJbHUKOB, B TOM 4Hcie (GUryp, U300paKEHHBIX Ha
KJIeTyaToi Oymare.

[Tonp30BaTbcs OCHOBHBIMM METPUUYECKUMU €IMHUIIAMU U3MEPEHUS JUTMHBI, TUIOIAAN; BEIPAXKaTh OJJHU €AMHUIBI BEIMYUHBI Yepe3 ApyTHe.

Pacnio3znaBate napasienenunesi, KyO, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpo rpaHb, N3MEPEHUS; HAaXOAUTh U3MEPEHH Mapaenenumnena, Kyoa.
Brruucnare 006€M Ky0a, napasuienenumneaa no 3aJaHHbIM U3MEPEHUSIM, 110JIb30BaThCsl MHULIAMH U3MEPEHUs 00bEMa.

Pematp HecoXKHBIE 3a/1a4M Ha U3MEPEHHE T€OMETPUUECKHUX BEIMYUH B IPAKTUYECKUX CUTYaIHsIX.

6 xnacc

Yucna u evluucnenus
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3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHbBIE C PA3JIMYHBIMH BUJAMHU YHCET W CIIOCO0AMM HMX 3alllCH, NePeXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOU (OpMBI
3alMCH YMCIIa K APYTOM.

CpaBHMBATH M YIOPSIIOUYMBATH LIEJIbIC YMCIa, OOBIKHOBEHHBIC U JECITUYHBIE JPOOU, CpAaBHUBATH YHCIIA OJHOTO U Pa3HbIX 3HAKOB.

BbImonHATe, codyeras yCTHbIE M MUCbMEHHbIE IPUEMBI, apu(MeTndyecKkrue AeHCTBUS C HATypaJIbHBIMU U LI€JIBIMU YHCJIaMHU, OOBIKHOBEHHBIMU U 1€CATHUYHBIMU
Ipo0sSMU, MOJIOKUTEFHBIMU M OTPUIIATEIBHBIMH YHCIAMU.

BbuncniaTe 3Ha4Ye€HUs YMCIOBBIX BBIPAKEHUH, BBINONHATH HPUKUIKY M OLIGHKY pe3y/ibTaTa BBIYHUCICHUH; BBINOJHATH MNPeoOpa3OBaHUs UHUCIIOBBIX
BBIPQ)XEHUI1 Ha OCHOBE CBOMCTB apu(METHUECKUX JACHCTBHIMA.

CoOTHOCUTH TOUKY Ha KOOPAWHATHOM NMPsIMOM C COOTBETCTBYIOIIMM €1 YUCIOM U M300paXkaTh YKciaa TOUKaMU Ha KOOPAMHATHOM NpsIMOM, HAXOAUTh MOZYJIb
qucia.

CoOTHOCHUTB TOUKH B IPSMOYIOJIBHOM CUCTEME KOOPANHAT C KOOPIAMHATAMU 3TOH TOUKHU.

OKpyrasTh LEble Yiciia U JeCATUIHbIE APOo0H, HAXOAUTh IPUOIMKEHUS YUCETT.

Yucnosvie u OyKkeeHHble GbIPAIHCEHUSL

[Tonumats U ynotpeOiasTh TEPMUHBI, CBA3aHHBIE C 3allMChIO CTEIIEHU YMCiIa, HAXOAUTh KBAaApaT U KyO Yncia, BBIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH,
COJIEPIKAIIMX CTEIICHH.

[Tonp30BaThcs MpU3HAKaMU AETMMOCTH, PACKIIAIbIBATH HATypaJIbHbIE YKCIa Ha IPOCThIE MHOKUTEIH.

ITonp30oBaTbes MacITabOM, COCTABIIATH MPOIOPLUU U OTHOILICHHUS.

Hcnonp3oBaTe OyKBBI JUIsi 0003HAUYEHUSI YMCENl MPU 3alUCH MAaTEMAaTUYECKUX BBIPAKEHHIA, COCTABIIATH OYKBEHHBIC BBIPAXECHUS W (OPMYJIBbI, HAXOIUTH
3Ha4eHUs1 OYKBEHHBIX BBIPAXKEHUH, OCYLIECTBIISISI HEOOXOAUMBIE MTOJICTAHOBKHU M ITPe0Opa3oBaHuUsl.

Haxonnuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmosvix 3a0au

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CITOCOOOM.

Pemiate 3a1a4n, CBA3aHHBIE C OTHOILIEHUEM, IPONOPLUOHATIBHOCTBIO BEIMYUH, IPOLIEHTAMH; peIllaTh TPH OCHOBHBIE 33/1a4M HA IPOOH U MPOLIEHTHI.

Pemars 3a1aun, copepxaiine 3aBUCHMOCTH, CBA3BIBAIOIINE BEIMUMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE, 11€HA, KOJINYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa paboThl, UCTIONIB3YS apupMeTHIeCKHe AEHCTBUS, OLICHKY, IPUKUJIKY; MOJIb30BaThCS €MHULIAMU U3MEPEHHSI COOTBETCTBYIOIIUX BETUYNH.
CocTtaBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 331a4U.

W3BnekaTh MH(OpMAIUIO, MPEACTaBICHHYI0 B TaOnMIax, Ha JMHEWHOW, CTON0YaTOM MM KPYroBOW IuarpaMMax, WHTEpIpPETUPOBaTh Mpe/ICTaBICHHbIE
JaHHbIE; UCTIOJIb30BaTh JaHHBIE TP PEIICHNUH 3a]au.

[IpencraBasaTs HHGOPMAIHMIO ¢ TOMOIIBIO TAOIHULL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Haznsonasa ceomempus

[TpuBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOMIMX (OPMY M3YUEHHBIX T€OMETPHUECKUX TUIOCKHX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX M1 CHMMETPHUYHBIX (QUTYD.

N300pakaTh ¢ MOMOILBIO IUPKYJIS, JUHEHKH, TPAHCIOPTHpPA HA HEJIMHOBAHHOW M KJIETYAaTOW Oymare M3yueHHbIE MJIOCKHE T'eOMeTpHuYecKue (pUrypsl u
KOH(UTYpaIu, CHMMETpUYHbIE (DUTYPHI.
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[Tosb30BaThCsS TEOMETPUUECKUMU TIOHATUSIMU: PABEHCTBO (UTYP, CUMMETPHS; UCIIOIB30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEH: OCh CHMMETPHH,
LEHTP CUMMETPHH.

Haxonuth BelMYMUHBI YTIIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 33IaHHOM BEJIMUUHBI, MIOJIb30BATHCS MPU PEIICHUH 3a]a4 rpagayCHON
MEpOH YTJIOB; paclo3HaBaTh HA YEPTEkKaX OCTPbIN, MPSIMOM, pa3BEPHYTHIA U TYIION YIJIBL.

Beruucnsate UIMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJIB30BATHCA €IMHUIIAMH MU3MEPEHUS JIIMHBI, BbIpAXKaTh OJIHU €IWHHULIBI U3MEPEHUS JIJIHHBI
yepes ApyTHe.

Haxonutb, ucnionb3yst 4epTEKHbIE HHCTPYMEHTBI, pACCTOSTHUS: MEXK/TY IBYMsI TOUKaMH, OT TOUYKH JI0 MPSIMOM, JUTMHY ITyTH Ha KBaJpaTHOU CETKE.

Boruncnsate miomanas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB, UCIOJIb30BaTh pa30ueHe Ha MPSMOYTOJbHUKY, Ha paBHbIE (DUTYPHI, JOCTPAaUBaHUE /10
MPSIMOYTOJIbHUKA; MOJIb30BaThCSI OCHOBHBIMU €AMHUIIAMU U3MEPEHHUS TUIOINIA/IN; BBIPAXXKaTh OJTHU €UHUIIBI U3MEPEHUS TIJIOIIAU Yepe3 IpyTure.
PacnioznaBath Ha MOZENAX U U300PAKEHUSX MUPAMHY, KOHYC, IUIUH/P, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.
N300paxaTh Ha KJIETYATON Oymare mpsiMOyTOJIBHBIN TapajlIeICIHIIe]T.

Boruncnsate 00bEM MPSAMOYTOJIBHOTO MapalijieNienumneaa, Ky0a, MoJb30BaThCs OCHOBHBIMH €IUHUIIAMH H3MepeHus o0bEMa; BBIpaKaTh OJHU €IUHHUIIBI
u3MepeHus o0bEMa yepes ApyTHe.

Pemiate HecnoxHbIE 33/1a4M HA HAXOXKACHUE T€OMETPUUYECKUX BEIMYUH B IPAKTUUYECKUX CUTYaLUsX.

Anreopa

7 ki1ace

Yucna u evruucienus

BoInonHsaTe, coyeras yCTHbIE U MUCbMEHHBIE IPUEMBI, apu(MeTHYeCKue IeUCTBUS C pallMOHAIBHBIMY YyuciaMu. HaXoauTh 3HaUE€HUST YHCITOBBIX BBIPXKEHUI;
MPUMEHATHh Pa3HOOOpPA3HBbIE CMOCOOBI U MPUEMBI BBIYHMCICHUS] 3HAYEHUW IPOOHBIX BBIPAKEHUH, COMEp)KAIIUX OOBIKHOBEHHBIE M JIECATUYHBIE IPOOH.
[TepexonuTs OT omHON (hopMBI 3amucu yMcend K APYyroil (mpeoOpa3oBbIBaTh ACCATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO IECATHUHYIO Ap0o0h). CpaBHUBATH U YIOPSIOYMBATH pallMOHATIbHBIC YKcia. OKPYIIISITh Yucia. BEIOIHITh TPUKUIKY U OIEHKY
pe3yabpTaTa BBIYUCIECHUW, OLIEHKY 3HAYEHUN YHMCIIOBBIX BBIPAXKEHUN. BBINONHATH NEHWCTBHS CO CTENEHSMM C HAaTypaJbHbIMU MMOKa3aTensiMu. [IpumeHAaTs
MIPU3HAKH JEIUMOCTH, Pa3I0KeHUE Ha MHOXKUTEIN HAaTYpalbHBIX YMcel. Pemars npakTHKO-OpUeHTUPOBAHHBIE 3a/1a4H, CBI3aHHBIC C OTHOIICHHEM BEITHYHH,
MPONOPLUMOHANIBHOCTBIO BEIMYMH, MPOIEHTAMHU; WHTEPIPETHPOBATH PE3yJIbTaThl PEHICHUS 3aJad C YYETOM OrPAHUYEHMM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Aneebpauueckue vlpadicenus

Hcnonp3oBarh aredpanyeckyro TEPMHUHOJIOTUIO U CHMBOJIUKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUS yueOHOoro Marepuana. Haxonuts 3HaueHus OyKBEHHBIX
BBIPKEHUH MPH 33JJaHHBIX 3HAUCHUSX TIEPEMEHHBIX. BBIMOTHATH TPeoOpa3oBaHusl EOT0 BHIPAKEHUSI B MHOTOUJICH MPUBEICHUEM MOAOOHBIX ClIaraeMbiXx,
packpbITHEM CKOOOK. BBITTONHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOUYWICH U MHOTOWICH Ha MHOTOYJIEH, MPUMEHSTH (DOPMYIIBI KBajapaTa CyMMBI U KBajpaTa
Pa3HOCTH.

OcymecTBIATh Pa3I0KeHNE MHOTOYWICHOB Ha MHOYKUTEIU C TIOMOIIBIO BBIHECEHHUS 32 CKOOKU OOIET0 MHOXKHUTEIS, TPYIIUPOBKH CIaraeMbIX, TPUMEHEHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTs mpeoOpa3oBaHUs MHOTOUWICHOB JIJISl PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEeMAaTUKH, CMEKHBIX TTPEIMETOB, U3 pPeaTbHON MPAKTUKH.
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Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYpaJbHBIMU ITOKA3aTENISIMU JIJIs TPE0Opa30BaHUs BRIPAKEHUI.

Ypaenenus u nepasencmea

Pemrate MHENHHbIE ypaBHEHUS C OJJHOM NIEPEMEHHOM, IPUMEHSA NIPABUIIA [IEPEX0Ja OT UCXOJHOTO YPaBHEHU K paBHOCUIbHOMY eMy. [IpoBepsTs, sABisercs
JIM YUCII0 KOpHEM ypaBHeHUs. [IpuMeHsaTh rpaduyeckre MeTobl IpH PeILICHUH JTUHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map Yucell, SIBIAIOIUXCS PELICHUEM JIMHEHHOrO YpaBHEHUs C IByMsI epeMeHHbIMU. CTPOUTh B KOOPAMHATHOM IJIOCKOCTH Tpaduk
JMHEHHOrO0 YPaBHEHUS C JABYMS INEPEMEHHbIMH; IOJb3YysACh IpadUKOM, NMPUBOIUTH NPUMEPHI pEIleHUs ypaBHEHHs. PeriaTh cUCTEMBl IBYX JIMHEHHBIX
yYpaBHEHHH C JByMsI IEpEMEHHBIMH, B TOM 4ymcie rpaduuecku. CocTaBiATh W peliaTh JIMHEHHOE YpPaBHEHHWE WM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IO
YCIIOBUIO 33/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3a/1a4M ITOJIyYCHHBIN Pe3ybTar.

Koopounamet u epaghuxu. @yuxyuu

N300pakaTh Ha KOOPAMHATHOM HPsSMON TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4H, OTpPE3KH, HMHTEpBajbl; 3alUChIBaTh YHCIIOBbIE
MPOMEXYTKH Ha alnre0pandeckoMm s3bike. OTMedaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAM; CTPOUTH IpauKN JIMHEHHBIX (QYHKITUIL.
CtpouTth rpaduk GpyHkmmu y = |x|.

OnuceiBaTh ¢ NOMOILBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEJIWYMHAMHU: CKOpPOCTh, BpPEMS, PAcCTOSHHE; Ll€Ha, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboTel. HaxoauTe 3HaueHne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

ITonnmaTp rpaduueckuil crnoco0 MpeacTaBIeHUs W aHaNM3a MH(OpManUM; W3BIEKaTb M HHTEPHPETHPOBATh HMH(OpMAIMIO U3 TpaUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEN.

8 KkJ1acc

Yucna u evruucnenus

Vcnonb30BaTh HayaJIbHbIE PEACTABICHUS O MHOXKECTBE IEUCTBUTEIbHBIX YHCEN [l CPABHEHUS, OKPYTJICHHS U BBIYMCICHHI; N300pakaTh 1€HCTBUTENIbHBIE
YHUCJIa TOYKAMH Ha KOOPJAMHATHOMN ITPSMOM.

[TpuMeHATH MOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS; HAXOAWUTh KBAJpaTHbIE KOPHHU, MCIOJB3YS NMPH HEOOXOAMMOCTH KAJIbKYJSATOP; BBITOJIHSATH
peoOpa30BaHus BBIPAKEHUH, COAepKAIUX KBAJpaTHbIe KOPHH, CIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30BaTh 3anMcy OONBIIMX U MaJIbIX YHCEN C TIOMOIIBIO IECATHUHBIX pobeit u creneneit uncna 10.

Aneebpauueckue 8bipasdcenust

[TpuMeHATh NOHATHE CTENEHH C IIeJIbIM MTOKa3aTeNeM, BBIIOIHATh MPeo0pa3oBaHysl BIPAKEHHUH, COAEep KalMX CTETNEHU C LeNbIM MoKa3aTeiaeM. BhIIoaHTh
TOKIECTBEHHBIE MMPEOOPa30BaHMsl PAllMOHAIBHBIX BRIPA)KEHUI Ha OCHOBE MPaBUJI JEHCTBUI HAJl MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.
PacknanpiBaTe KBagpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTH Ipeodpa3zoBaHKs BEIPAXKEHUH [Tl pellICHUs Pa3InYHbIX 337a4 U3 MaTEMAaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEaTbHON MPAKTHKH.

Ypaenenus u nepasencmea

Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHUS W DPALMOHAIBHBIE YpPaBHEHMs, CBOJAIIMECS K HUM, CHCTEMBl JIBYX YPAaBHEHMM C JIByMs NEPEMEHHBIMH.
[IpoBoauTh mpocTeiiye HccaeA0BaHus YpaBHEHUI U CUCTEM YpaBHEHMId, B TOM YHCIIe C IPUMEHEHHEM rpaduuecKux MpeacTaBieHuil (ycTaHaBIMBATh,
UMeEeT JI ypaBHEHHE WM CUCTEMA YPAaBHEHUN PELIeHHUs], €CIIH UMEET, TO CKOJIBKO, U TIp.).
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[lepexoauth OT ciOBeCcHOWH (HOPMYIHPOBKH 33hauu K € anreOpanvyeckoidl MOJENd C TOMOLIbI0 COCTAaBJICHHS YPAaBHEHHUS HIIM CHCTEMBbl ypaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 3aJ[auyl IOJIyYE€HHBIN pe3yJIbTart.

[TpuMeHSATh CBOWCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OIICHKH; pEIlaTh JIMHEHHBbIC HEpaBEHCTBA C OJHOM MEPEMEHHONW M UX CHUCTEMBI; JaBaTh
rpadMuecKyro MIUTIOCTPALINIO MHOXKECTBA PELICHNH HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dyuxyuu

IToHnMaTh U UCHONB30BaTh (PYHKLIHMOHAIBHBIC MOHATHUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHMSI); ONPENeNATh 3HaUeHUEe (PYHKLUHU 110 3HAYEHUIO
apryMeHTa; ONpeNeNATh CBOUCTBA (PyHKIUH 110 €€ TpaduKy.

Ctpoutb rpaduku dJIeMEHTapHBIX QYHKIUI BUIA Y = g ,y =x2%,y=x3y=+/x,y = |x|; onuceiBaTh cBOICTBA UMCIOBOH (HYHKIHH 1O &8 rpaduKy.
9k1ace

Yucna u evruucnenus

CpaBHMBATh M YHOPSIOUYMBATh pallMOHAIbHbIE U UPPALMOHAIbHBIE YHUCIIA.

Bemonaate apudmMeTHyeckue eHCTBHS C pPAalUMOHAIBHBIMH YHCIAMH, COYeTas YCTHbIE W NHCbMEHHBIC NPUEMBI, BBINOIHATH BBIYHCICHUS C
UppalMOHAILHBIMU YUCIIAMH.

HaxonnTp 3HaueHMsI CTENICHEH C LENBIMH MTOKA3aTeIsIMHA U KOPHEH; BBIYNCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKCHHIA.

OKpyrasTh 1€HCTBUTENIBHBIEC YHUCIIA, BBITOIHATH IPUKHUJIKY PE3yJIbTaTa BEIYUCICHHH, OLIEHKY YMCIOBBIX BBIPa)KEHUI.

Ypasnenus u nepasencmea

Pemiate nuHeiHbIe U KBafipaTHBIE ypaBHEHMsI, ypaBHEHUs, CBOJSILUECS K HUM, IpOCTeHIIne JpoOHO-pallMOHaIbHbIE YPAaBHEHUS.

Pemrate cuctembl IByX THHEHHBIX YPaBHEHHH € IBYMsI IEPEMEHHBIMU M CUCTEMBI IBYX YPaBHEHUI, B KOTOPBIX OJTHO ypaBHEHHE HE SBISETCS JTMHEHHBIM.
Pemiate TeKCTOBBIE 33/1a4K aNredpanuecKuM CIocOO0M € MOMOIIBIO COCTaBIEHUS! YPABHEHUS HITH CUCTEMBI JIByX YPaBHEHUH C IBYMsl IEPEMEHHBIMHU.
[TpoBOIUTH TIpOCTEUIINE MCCIIEOBAHUSI YPaBHEHUH M CHCTEM ypaBHEHHiA, B TOM YHCIE C NMPUMEHEHHEM rpauyecKux IMpe/CTaBlIeH (yCTaHABIMBATS,
MMEeT JIU ypaBHEHHE WM CUCTEMa YPAaBHEHUN PELIeHHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pEUICHHE HEPAaBEHCTB HA YMCIIOBOM NPSMOM, 3alMCHIBATh PEIICHHE C TIOMOIIBIO
CHMBOJIOB.

Pemrate crcTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE KBAJApAaTHOE HEPABEHCTBO; M300paXkaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3alKCBHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Vcnonp30BaTh HEpAaBEHCTBA NPU PEHICHUH PA3IMYHBIX 33/1a4.

Dyuxyuu

Pacrnio3naBath ()yHKIMM W3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha KOOPIWHATHOW TUIOCKOCTH rpadukoB GyHKIMHA BHma y = KX,
y=kx+b,y= % ,y =ax?+bx+c,y=x3y=+x,y=|x| B3aBucumoctu ot 3Ha4eHN} KO>PDHUINEHTOB; OMUCHIBATH CBOICTBA (yHKIIHA.

Crpouts u n300pakaTh CXeMaTUYECKH rpa@UKy KBaIpaTUYHBIX (QYHKIMI, OMUCHIBATh CBOMCTBA KBaAPATUUHBIX (PYHKUIUN 1O UX rpaduKam.
Pacrnio3HaBaTh KBagpaTHUHYyIO (YHKIHIO 10 (hopMyJie, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX (PYHKLIUN U3 pealbHON )KU3HU, (PU3UKH, TEOMETPHH.
Apugmemuueckas u ceomempuyeckas npozpeccuu
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Pacrio3naBath apuMeTHIECKYIO i TEOMETPHYECKYIO MTPOTPECCHUH TIPU PA3HBIX CIIOCO0aX 3a/1aHusl.

BBIMOTHATE BEIYUCIICHHSI ¢ UCTIOIB30BaHUEM (POPMYIT N-TO WiIeHa apu(METHIECKOM U TE€OMETPUUECKOM MPOTPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300paxaTh 4iICHBI TIOCIEIOBATEIILHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pemate 3a1aun, CBsI3aHHBIE ¢ YUCIOBBIMH TIOCIICOBATEIIHHOCTSIMH, B TOM YHCIIC 33]]a4H U3 PEAIbHON JKU3HM (C UCIOJIb30BAHUEM KAJIBKYJISATOPA, ITU(PPOBBIX
TEXHOJIOTHHN).

I'eomerpust

7 rJ1acc

Pacmo3naBaTh U3yueHHbIE TeOMETPUIECKHE (DUTYPBI, OTPEIEIIATh UX B3AMMHOE PACIIOJIOKEHUE, M300paKaTh Fr€OMETPUUECKHE (DUTYPHI; BBITIOJHATD YEPTEIKH
0 YCIOBUIO 3a7aun. 3mMepsTh JIMHEWHbIE U YTIIOBbIE BeIMYUHBI. Pemars 3a1aun Ha BHIYMCIICHUE ITTUH OTPE3KOB U BEJTUYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEITUYMH MPEIMETOB B PEAIbHON XU3HHU, pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznnuaTth pa3zmepbl 3THX
O00BEKTOB TIO TIOPSIKY BEIIMYUHBI.

CTpouTh 4EPTEKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCst MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIH30BATh MPU3HAKK U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUH 3a/1a4
[IpoBOAUTH JIOTHUECKHUE PACCYKICHUS C UCIOJIb30BAHUEM IT€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbcsi MpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIUAHBI, MPOBEAEHHON K THUIOTEHY3€ MPSAMOYTOIBHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aau.

Onpenenars MapauieNbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU cekymias. OmnpenensTs NapajuiebHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSHUN OT TOYEK OAHOM MPSMOM 0 TOYEK APYTrOd MpsSMOi.

Pemate 3amaun Ha kieTyaTtoi Oymare.

[TpoBOANTH BHIYHMCIECHUS M HAXOIUThH YUCTIOBBIC M OyKBEHHBIE 3HAUEHUS YTIIOB B TEOMETPUUECKUX 33/1a4aX C UCTIOIB30BAHUEM CYMMBI YTIIOB TPEYTOJILHUKOB
U MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPHU IEPECEUCHUU MBYX MMapaUICbHBIX TPSMBIX CeKylled. Pemate mpakTudeckue 3agadyd Ha
HAaxO0JICHUE yTJIOB.

Bragers moHsATHEM reOMETPUUECKOTO MECTa TOUEK. YMETh OMpeesaTh OUCCEKTPUCY YIla U CEPEIUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKHE
MecTa TOUEK.

dopMyIHpPOBATH ONPEACIICHHS] OKPY>KHOCTH U KpyTa, XOPJIbl U AUaMETpa OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMH. Y METh MMPUMEHATH 3TH CBOMCTBA IIPHU
pelieHuu 3aiay.

Bramers moHSATHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HaxXoAuTh €€ 1eHTp. [lonbp3oBaThes (hakTamMu O TOM, 4TO OMCCEKTPHUCHI YTIJIOB
TPEYToJIbHUKA MEPECEKAIOTCS B OAHOM TOUYKE, U O TOM, UTO CEPEIMHHbIE TEPIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS B OTHOM TOUKE.
Brnamers moHsTHEM KacaTeNbHOW K OKPYXKHOCTH, TOJB30BATHCS TEOPEMOM O TMEPNEHIUKYISIPHOCTH KacaTeIbHOW M pajnyca, MPOBEAEHHOTO K TOUYKE
KacaHHUs.

[Tonp30BaThCSI MPOCTEHIITMMHU TEOMETPUISCKMMU HEPABEHCTBAMH, TOHUMATh MX MPAKTUUECKHI CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.
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8 kiace

Pacrio3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJILHUKOB, UX JIEMEHTBI, [T0JIb30BAThCA X CBOWCTBAMU IPU PEILICHUU T€OMETPUUYECKUX 3a]1a4.

[IpuMeHATH CBOMCTBA TOYKH MEPECEUCHUSI MEUaH TPEYroJibHUKA (LIEHTPa MacC) B PEIICHUH 3ajad.

Brnagers nmoHsiTueM cpefHeil TUHUM TPEYToJbHUKA W Tpaleluy, MPUMEHSATh UX CBOMCTBA MpHU PELICHUH reoMeTpudeckux 3anad. [lonb3oBaTbes TeopemMoit
dajieca ¥ TEOPEMOI O TPOMOPIIMOHATIBHBIX OTPE3KaX, MPUMEHATh UX IS PEIICHUS] TPAKTUYECKUX 3a]1a4.

[IpuMeHsTh pU3HAKU [TO100US TPEYTOJFHUKOB B PEHICHUH T€OMETPHUYECKHX 3a/1au.

[Tonb3oBatbes Teopemoii [Tudaropa uist perieHnss TEOMETPHUSCKUX U MPAKTUIECKHUX 3a1ad. CTPOUTh MAaTEeMaTUYECKYI0 MOJICNIb B IPAKTHYECKUX 3a7adax,
CaMOCTOSITENILHO JIeaTh YepTEX U HAXOJUTh COOTBETCTBYIOILIUE JITTUHBI.

Bnaners moHATHAMH CHUHYCa, KOCMHYyCa M TaHT€HCA OCTPOr0 yria MpsIMOYTOJIbHOTO TpeyrojbHuKa. [lomp30BaTbcsi ATUMU MOHSATUSMU ISl PEIICHHS
MPAKTUYECKHX 3a]1a4.

Beruucnsate (pa3nuvHbIMUA CIIOCOOAMM) IUIONIAb TPEYTOJbHUKA M IUIOMIAJM MHOTOYTOJIBHBIX (GUTYp (TOJB3YsICh, TJe HEOOXOAMMO, KAIBKYJISATOPOM).
[IpuMeHsTh MONTy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a/1a4ax.

Bnamers moHSATHUSMU BOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIIOIh30BaTh TEOPEMbl O BIHCAHHBIX yrilaX, yriaX MEXIy XOpAaMH (CEKYIIUMHU) U yTIe MEXIY
KacaTeIbHON U XOP/IOH MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

BiiameTs moHsATHEM OMUCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSITH CBOMCTBA OMMMCAHHOTO YETHIPEXYTOIBHUKA MPU PEIICHUU 3a/1a4.

[IpyuMeHsTh TOTy4YEHHBbIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJENH MJs 3aJad pealbHOW XU3HU U MPOBOIUTH COOTBETCTBYIOILIUE
BBIYUCIICHUS C IPUMEHEHHEM TTO00HS U TPUTOHOMETPHH (TI0IB3YACh, TIe HE00X0AUMO, KaTbKYJIISTOPOM).
9k1ace

3HaThb TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOJAUTh C MX IMOMOILBIO Pa3IMYHBIE 3JIEMEHTHl MPSMOYIOJIbHOTO TPEYTOJbHHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxouTh (C MOMOILIbIO KaJIBKYJIATOPA) JJIMHBI M YIJIbI AJ11 HETAOJMUHBIX 3HAUCHHH.

[Tonb3oBaTbes (popMynaamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM JJIi HAXOXJIECHUS COOTHOILIEHUN MEXIY TPUTOHOMETPHUYECKUMHU
BEJIMYNHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB JJIsl HAX0XK/IEHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («pEIICHUE TPEYrOJIbHUKOBY), IPUMEHATh UX MPU
pELIEHNN T€OMETPUYECKUX 3a/1a4.

Bnagers nonatusaMu npeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX ¢uryp. Iloiap3oBaThCsi CBOMCTBaAMHM IMOJ00MSI IPOU3BOIBHBIX
¢buryp, yMeTb BBIYHUCIATH JJIMHBI M HAXOAWUTh YIJIBl y MOAOOHBIX ¢uryp. [IpuMeHsATh cBOMCTBa MoJ0OMS B NMPaKTHUECKUX 3ajadaX. YMETh NPUBOAUTH
IIPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

ITonp30BaThCs TEOpEMaMu O IPOU3BENEHUN OTPE3KOB XOPJI, O IPOU3BEAECHNUN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[Tonb30BaTbcs BEKTOpaMHU, MOHUMATh WX TEOMETPUUECKUA M (DU3MUECKUH CMBICH, NPUMEHATh MX B PEIIEHWH TeOMETPUYECKHX M (DU3MUECKUX 3ajad.
IIpuMeHsITh cKalIIpHOE IPOU3BEIEHNE BEKTOPOB AJIs1 HAX0XKJIEHUS AJIMH U YIJIOB.

[Tonb30BaThcs METOIOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH F€OMETPUUYECKUX U MTPAKTUUYECKHUX 3a/1au.

Bnagets NOHATUSAMHU NPAaBUIBHOIO MHOTOYTOJIBHUKA, IJIMHBI OKPY’KHOCTH, JUIMHBI TyTU OKPYKHOCTU U PaJMaHHON MEpbI yIila, YMETh BBIYMCIATH IIOMAIb
Kpyra u ero yactei. [I[puMeHsITh nosy4eHHble yMEHUS B IPAKTUUECKUX 3a/1a4ax.
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HaxoauTh ocu (WU IICHTPBI) CAMMETPUHU QUTYD, TPUMEHSITH TBUKEHUS IIOCKOCTH B IPOCTEHINUX CITydasX.

[IpuMeHATh TOJIyYeHHBIE 3HAHUA HAa NPAKTUKE — CTPOUTh MAaT€MaTUYECKHE MOJENW JUIS 3a/ad pealbHOM >KM3HM U NPOBOAUTH COOTBETCTBYIOLIUE
BBIYHCIICHUS C TPUMEHEHHUEM TOI00US U TPUTOHOMETPUYECKUX (PyHKIMIA (TIOIB3YSCh, TIe HEOOXO0IMMO, KAIbKYIISITOPOM).

BeposiTHOCTBL M CTATHCTHKA

7 rJ1acc

Yurate uHQOpMAIMIO, NPEICTABICHHYI0 B TaOMuIaX, HAa AWarpaMMmax; MpeJCTaBisaTh IaHHbIE B BUAE TaOJMI], CTPOUTH AUArpaMMbl (CTOJIOHUKOBBIE
(cronb9arkie) ¥ KPYroBbIC) IO MACCUBAM 3HAYCHHIA.

OnuceiBaTh U UHTEPIPETUPOBATH PealIbHbIE YUCIOBbIE JaHHbBIE, PECTaBICHHbIC B TA0NIMIIAX, HA AUarpaMMmax, rpapukax.

Hcnonb30Barh IS ONMHMCAaHUs AHHBIX CTATUCTHUYECKHE XAPAaKTEPUCTHKHU: CpelHee aprupMEeTHUecKOoe, MeIMaHa, HauOOJbIIee W HANMCHBIIEE 3HAYCHUS,
pa3zmax.

HmeTs mpejicTaBiieHue O CIIyYaillHONH M3MEHYHMBOCTH HA MpHMEpax IeH, (PU3NYeCKUX BEIMYMH, aHTPOIIOMETPUYCCKUX JIAHHBIX; UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 knacc

W3Bnekars u mpeodpa3oBeiBaTh WH()OPMALINIO, TIPEICTABICHHYIO B BUAE TAaOIUI, [Uarpamm, rpa@uKoB; MpeCTaBlIATh JAaHHBIE B BHUJIE TaOJIHII, AUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C TOMOIIBI0 CTATUCTHYECKUX MOKa3aTeNlel: CpeTHUX 3HAYCHUI U Mep paccerBaHus (pa3Max, TUCTIIEPCUs U CTaHIaPTHOE OTKIIOHEHHUE).
HaxoauTh 4acTOTHI YUCIIOBBIX 3HAYCHUH M YaCTOTHI COOBITHIA, B TOM YHUCJIC TIO Pe3yJIbTaTaM U3MEPECHHIA U HAOIOICHUA.

HaxoauTh BEpOSTHOCTH CIy4yailHBIX COOBITHII B ONBITAaX, 3HAas BEPOATHOCTH AJIEMEHTAPHBIX COOBITHIL, B TOM YHCJE B OMbBITaX C PAaBHOBO3MOXKHBIMH
3JIEMEHTapPHBIMUA COOBITUSIMH.

Hcnonb3oBath rpaduyeckue MOJENN: JEPEBO CIYIaHOTO SKCIEPUMEHTA, TUarpaMMbl Diiliepa, YucIoBas mpsmasl.

OnepupoBaTh MOHSATUSMU: MHOXKECTBO, TTOJIMHOXECTBO; BBITIOJIHATh OINEpaIlMy HaJl MHOKECTBAMH: 00beIMHEHHE, TIEPECCUCHHE, JTOTIOJTHEHHE; TTePEUHCIIATh
3JI€MEHThI MHOXECTB; IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonw3oBarh rpadguyeckoe npeacTaBIeHue MHOKECTB U CBA3EH MEXy HUMU JIJIsl OTIMCAHMS MPOIIECCOB U SBJIICHUM, B TOM YHUCJIE MPU PEIICHUH 3a7a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.

9 knacc

W3Bnekats u mpeoOpa3oBbIBaTh HH(OPMAIINIO, TIPEJCTABICHHYIO B Pa3IMYHBIX UCTOYHUKAX B BUAE TaOJIHI, AMarpaMM, rpadKOB; MPEACTABIATH JaHHBIE B
BHJI€ TAOJIHII, TUarpamMm, rpaduKoB.

Pemartp 3a1aun opraHn30BaHHBIM ITEPEOOPOM BAPHAHTOB, a TAKXKE C UCTOIH30BAHUEM KOMOWHATOPHBIX MPABUI M METO/IOB.

Hcnonw30Barh onucaTeabHbIe XapaKTEPUCTUKH JIJIST MACCUBOB YHCIIOBBIX JIAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHS K MEPHI pacCEUBaHUSI.

HaxoauTh 4acTOThI 3HAUEHU M YaCTOTHI COOBITHUS, B TOM YHCIIE MOJIb3YAICh pe3yIbTaTaMU MPOBEAEHHBIX H3MEPEHUN U HAOTIOACHHMIA.

Haxonuth BEepOsSTHOCTH CITy4alHBIX COOBITUM B M3YYEHHBIX OMBITAX, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHUSMH, B CEPUAX
WCIIBITaHUH J0 MEPBOTo ycrexa, B Cepusix UCHbITaHui bepHym.

NmeTts nipeacraBiieHre 0 CIIy4alHOW BEJIMYMHE U O PACHPEICIICHUN BEPOSTHOCTEM.
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HmeTh MNpeaACTaBJICHHUEC O 3aKOHC OOJIBIIMX YHCEI KaK O IMPOSABJICHUU 3aKOHOMCPHOCTHU B CJIy‘IElﬁHOfI HU3MCHYUBOCTU U O POJIM 3aKOHa OOJIBIINX YHCEI B

MIPUPO/IE U OOIIECTRE.

IV. TemaTn4ueckoe NJIaHUPOBAHHE
MaremaTtuka

5 kimacc (e menee 170 yacoB)

Ha3Banue Monyib

pa3aesia (TeMbl) OcHOBHOe coepxaHue OcHOBHbBIE BHBI IATEJIbHOCTH 00YUYAIOIIUXCSA BOCITUTATEIBHON NPOrpaMMBbl
Kypca (4ucjio «IIKOMBHBIN YPOK»

4acoB)

HarypaJjbHble [ecaruunas cucrema Uutarh, 3anMCBHIBATH, CPABHUBATh HATypajbHbIE YHCIIA; Jenb 3HaHUH

qHcaa. cuucieHus. P HatypaibHbIX MpeagaraTte ¥ 00CYKAaTh CIIOCOOBI YIIOPSIOUMBAHMS YUCEIL.

AeiicTeus uncen. HarypanbHbli ps. M306paxaTh KOODAMHATHYIO IpPSIMYK), OTMeYaTh umcia | Al€HP POXKICHUS PyCCKOTO
HaTypaJbHbBIMH Yucno 0. HarypanbHble yncia TOYKAMU HA KOOPAMHATHOM HPAMOMU, HAXOAUTH KOOPAMHATHI yueHoro, nucareins Koncrantuna
YHCIaMH Ha KOOPJAMHATHOM IPSIMOM. TOUKH. OnyapnoBuya [{nonkoBckoro
(43 u) CpaBHeHUE, OKPYTIICHUE HccnenoBaTh CBOWCTBA HATypajabHOTrO psiaa, ywcen 0 u 1 (1857-1935)

HaTypaJbHBIX Y CCII.

Apudmerndeckue 1eicTBUS €
HaTypaJlbHBIMH YHCIIAMH.
CaolicTBa HyJISl IPU CIOKEHUH
Y YMHO>XEHHH, CBOMCTBA
CAWHHUIBI IPU YMHOXKCHHHU.
[IepemecturensHOE U
COUETaTEIbHOE CBOMCTBA
CJIOKCHUA 1 YMHOXKCHUA,
pacnpenennuTeNbHOE CBOUCTBO
YMHOKEHHUS.

[enutenn n KpaTHbIE YKCTA,
pa3ioKeHHe Yncia Ha
MHOXHTeNH. Jlenenue ¢
ocratkoM. [IpocTeie n
cocraBHble uncia. [Ipusnaku
JIenuMocTH Ha 2, 5, 10, 3, 9.
CreneHnb ¢ HATYpaJbHBIM

IIPU CIIOKEHUH U YMHOKCHHH.

Mcnonb30BaTh NpaBUIIO OKPYIJICHHS HATYPAJIbHBIX YHCEN.
BeimonHATe apupMeTHYecKre NeHCTBUS C HATypalbHBIMH
YHCIaMHU, BBIYUCIATh 3HAUYEHUS YMCIOBBIX BBIPAXXEHUH CO
cKkoOKkaMu 1 0e3 CKOOOK.

3anuceiBaTh MPOU3BEICHHE B BHUJAE CTENEHM, YUTATh
CTETEHHU, MHCIIONb30BaTh TEPMUHOJOTHIO  (OCHOBaHHE,
MI0Ka3aTeshb), BEIYUCIATh 3HAYCHUS CTETICHEH.

BEIONHATE TPUKUAKY W OIEHKY 3HAUYE€HHH YHCIIOBBIX
BBIp@)XEHUH, MpeniaraTb U MPUMEHSATh NPUEMBI IPOBEPKH
BBIYHCIICHUM.

Hcnonp30BaTe TpH  BBIYHCICHHUAX MEPEMECTUTENBHOE |
COYETaTeIbHOE CBOMCTBA CIIOKEHHSI M YMHOXXEHUS, pac-
NpeeTUTEIFHOE CBOMCTBO YMHOXKEHHS;, (OPMYJIHPOBaTH U
OPUMEHATh TpaBWia NpeoOpa3oBaHUs  YUCIOBBIX  BbI-
pakKeHUH HA OCHOBE CBOMCTB apU(PMETUUYECKUX JIEHCTBUH.
HccnenoBaTh YUCIIOBBIE 3aKOHOMEPHOCTH, BBIABHTATh H
00OCHOBBIBaTh THIOTE3BI, (hopMynupoBaTh 000OIIEHUS U

MexnyHapOaHbIN 1eHb
[IKOJIBHBIX OMOJIMOTEK

JleHb HapOJTHOTO €AMHCTBA
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MoKa3aTelIeM.
Yucnoseie
MOPSTIOK JICUCTBUMA.
Pemenne TeKCTOBBIX 3a/1a4 Ha
Bce apu(METHUUCCKHUE JICHCTBUSA,
Ha JBUKEHUE U TTOKYIIKU

BBIPAXCHUA,

BBIBOJII MO pe3yJibTaTaM IPOBEIEHHOIO MCCIIEIOBAHUS.
@opMynHpoBaTh ONpPENEICHUs JEIUTENs W KpPaTHOro,
Ha3blBaTh JIEJUTENM M KpAaTHBIE YHCIIA; PACIO3HABATH
MPOCThIC W COCTaBHBIC YHCIa; (HOPMYIHPOBATH U IPHUME-
HATH TpHU3HAKU Jenumoctd Ha 2, 3, 5, 9, 10; nmpumeHAThH
QITOPUTM PA3JIOKEHUS YHUCIIA HA IPOCTHIE MHOXHTEIIH;
HaxOJIUTh OCTAaTKU OT JICJICHUS U HEIIOJIHOE YaCTHOE.
Pacnio3naBaTh HMCTHUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O
HaTypaJIbHBIX YHCIIaX, HPUBOAUTH IPUMEPHl M KOHTP-
MpPUMEPBI, CTPOUTH BHICKA3BIBAHUS M OTPULAHUS BHI-
CKa3bIBaHUM O CBOMCTBAX HATyPAIbHBIX YHCEIL.
KoHcTpynpoBarh matemaTH4ecKue MPEMIOKEHUsT € TI0-
MOIIBIO CBSI30K «W», «UIIW», KECIH. .., TO...».

Pemarp TekcTOBBIE 3amauM apUPMETUUYECKUM CIIOCOOOM,
WCIIOJIB30BaTh 3aBUCUMOCTH MEXIy BeIWYMHAMHU (CKO-
pOCTb, BpeMsl, paCCTOSIHUE; LIEHAa, KOJIMYECTBO, CTOUMOCTh U
Ip.): aHAIM3UpPOBAaTH M OCMBICIMBAaTh TEKCT 3a/adyH,
nepedOpMyIUpPOBaTh YCIOBHE, H3BJICKAaTh HEOOXOIMMBIC
JIAaHHBIE, YCTAHABIIUBATh 3aBUCUMOCTH MEXIy BeIUYHHA-
MU, CTPOUTD JIOTUYECKYIO LIETIOYKY PACCYKICHUM.
MopenupoBaTh XOJ pEHICHUS 3a/Jadyd C TOMOIIBI0 pPH-
CyHKa, CXEMBbI, TAOJIUIIBI.

[TpuBoIUTH, pa30upaTh, OLICHUBATH PA3JIMYHbIC PEIICHNUS,
3aMUCH PEIIEHUN TEKCTOBBIX 3a/au.

Kputnueckn olieHMBaTh MOJYYEHHBIM pe3ysbTar, oOcCy-
HIECTBJISATH CaMOKOHTPOJIb, TMPOBEPSII OTBET HA COOTBET-
CTBHUE YCJIOBHIO, HAXOIUThH OLITHUOKH.

Pemarp 3amaum ¢ momomibio mepebopa BceX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMHTBHCS C UCTOPUEH pa3BUTHS apUPMETHKU

Harnsinnas  reo-
Mmerpus. JluHum
HA IJIOCKOCTH

(12 4)

Touka, mpsimMas, OTpPE30K, JIyd.
Jlomanas. W3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE
€IMHUIBI HU3MEPEHUS JJIMHBI.
OKpy)HOCTb U KPYT.

[TpakTuyeckas paboTta

Pacno3sHaBaTe Ha uepTekax, pUCYHKaX, OIUCHIBATh, MC-
MOJIb3Yd TEPMHHOJOTHIO, M H300paXkaTb € MOMOUIBIO
4epTEKHBIX MHCTPYMEHTOB: TOUYKY, MPSMYIO, OTPE30K, JIyY,
YTOJ1, TIOMaHy10, OKPY>KHOCTb.

Pacnio3HaBaTh, MPUBOAUTH NMPUMEPHl OOBEKTOB pEATbHOTO
MUpa, UMEOIMHUX (HOpMY U3YUEHHBIX (QUIYp, OLEHUBATh UX

I[CHB HapOAHOTIO €AUHCTBA

Jenn neaarora,
JOKTOpa ¢buzuko-
MaTeMaTHYeCKUX Hayk Bacmmms
Jleonnnosuua ['onuyaposa (1896-

POXKIAECHUS
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«ITocTpoenue
OKPYXKHOCTEI.

y30pa u3

VYrou. IlpsiMoi, ocTpbli, Tymnou
u Ppa3BEPHYTHII YTJIBL.
W3smepenue yrios.
[TpakTtruueckas padora «IlocTpo-
€HUE YIJIOB»

JUHEIHbBIE pa3Mephl.
Mcronb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUTSI IOCTPOCHUS U U3MEPEHUS: U3MEPSTH UTMHY OTpe3Ka,
BEJIMUMHY YTIJIa; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YOI,
3aJJaHHOM BEJTMYMHBI; OTKJIA(BIBATh IIUPKYJIEM paBHBIC
OTpE3KH, CTPOUTH OKPY>KHOCTb 33JaHHOT'O pajuyca.
N3o0pakath KOH(GUTYpallUA TeOMETPpUUSCKUX Puryp us
OTPE3KOB, OKPYKHOCTEH, UX YaCTEH Ha HEJIMHOBAHHOU U
KJIETY4aTOM Oymare; mpeiaraTh, OMUCHIBATh U 00CYKIaTh
CIOCOOBI, ANTOPUTMBI TOCTPOCHUSL.
Pacnio3naBate u u300pakaTh Ha HEJIMHOBAHHOW U KJIET-
4yaTtoil Oymare mpsIMOM, OCTPBIM, TYHOM, pa3BEPHYTHIN YTIIbL;
CPaBHUBATH YTJIBL.

BIUUCIISITh IJTMHBI OTPE3KOB, JIOMAHbIX.
[ToHUMAaTPh ¥ UCTIOJIB30BATh MPH PEIICHUH 3371a4 3aBU-
CUMOCTHU MEXJy €IMHULIAMU METPUUYECKON CUCTEMBI MED;
3HAaKOMHTBHCS C HEMETPUUIECKUMHU CHCTEMAaMHU Mep; BBIPAXKaTh
JUTMHY B Pa3JIMYHBIX eIUHUIAX u3MepeHus. MccnenoBath
burypsl 1 KOHPUTYpaLKHu, HCIIOIB3YsI HU(DPOBBIE PECYPCHI

1955)

OO0LIKHOBEHHBIE
Apoou
(48 )

Hpo6s. IlpaBunpHble M Hempa-

BUJIbHBIE  JIpoOu. OCHOBHOE
cBoiicTBO ApoOu. CpaBHEeHHE
JpOOeH.

CrnoxeHne M BBIYATAHHE OOBIK-
HOBEHHBIX Apo0Oeit. CmenanHas
Ipo0b. YMHOXKEHUE U JelIeHue
OOBIKHOBEHHBIX JIpo0eii; B3auM-
HO-00paTHbIE APOOH.

Pelrenre TEKCTOBBIX 3a1a4, CO-
nepxamux aApoou. OCHOBHBIC
3a- Jauu Ha JIpoOH.
[MpumeHeHne OYKB IS 3aIHCH
MaTeMaTHYECKUX BBIPAKCHUN U
MIPEIIOKEHU I

MonenupoBath B Trpaduyeckoid, NpenMeTHol Qopme, ¢
IIOMOUIbI0 KOMIIBIOTEpA MOHSTHS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

Yurath U 3anuchiBaTh, CPAaBHUBATh OOBIKHOBEHHbBIE IpOOH,
npeuiaratb, OOOCHOBBIBATH U 00CYXIaThb  CHOCOOBI
YHOpSAAOYUBAHUS Apo0eii.

N300paxarh OOBIKHOBEHHbIE JApOOM TOYKaMH Ha KOOp-
JUHATHOU NPSMOM; MCIIONB30BaTh KOOPAUHATHYIO MPSIMYIO
JUISL CpaBHEHUS JpOOEi.

®opMynupoBaTh, 3aUCHIBaTh C MOMOIIbIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH IpOOH; MCHOJB30BaTh OCHOBHOE
CBOWCTBO JApOOM Ui COKpallleHHs ApoOeil M MpHUBEICHHS
JIpoOr K HOBOMY 3HAMEHATEITIO.

[IpencraBisTh cMelIaHHYIO JApoOb B BUJIE HEMPAaBUILHOU U
BBIIETISATH 1IEJTYI0 YacTh YKcia U3 HeNpaBUiIbHON ApoOu.
BoinonuaTe apudmeTnueckue JeHUCTBUS C OOBIKHOBEH-
HBIMU JIpOOSIMH; TIPUMEHSATh CBOWCTBA apu(METHUECKUX

Jlenb poxxaeHus neagarora,
MaTteMaTuka, metoaucra M.1.
AnekcanapoBa

(1856-1919)

JIleHb pOCCHIICKOTO CTYIEHYECTBA
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JIEUCTBUN 11 pallUOHAIU3ALUM BEIYMCIICHUM.

BhINonHATh NPUKUAKY U OIEHKY pe3yJibTaTa BBIYHCIICHUI;
npeasiaraTh ¥ IPUMEHSTh TPUEMBI IPOBEPKU BHIYUCIICHUI.
[TpoBoauTh HCCEmIOBaHUS CBOWCTB apoOei, omupasich Ha
YHCIIOBbIE HKCIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMITBIOTEpA).

Pacnio3naBaTh MCTHUHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
Ipo0siX, TMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BbICKA3bIBAHUH.

Pemath TeKCTOBBIE 3a1aun, coepKaIue APOOHBIE JaHHbBIE, U
3a/1a4yd Ha HaXO0JICHUE YacCTHU LIEJIOT0 U LEJIOro Mo €ro 4acTH;
BBISIBIIATH UX CXOJICTBA U Pa3IUUHSL.

MopenupoBaTh XOJ PELICHUs 337aud C MOMOIIbI PUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBoauTh, pa3dbupaTh, OLEHUBATH PA3IUYHBIC PEIICHHUS,
3alKUCH PELIEHUN TEKCTOBBIX 3a/au.

Kputnueckn oueHMBaTh TMOJYYEHHBIA pE3yJbTaT, OCY-
HIECTBJIATh CAMOKOHTpPOJIb, IMPOBEPSST OTBET HA COOTBET-
CTBHUE YCJIOBHIO, HAXOJIUTh OLITUOKH.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHUsI apU(DMETUKHU

Harasgnas
reoMeTpus.
MHOroyroJibHuKHu
(10 u)

MHuoroyronpHuku.  YersIpéx-
YTOJIbHUK, IPSIMOYTOJIBHUK,
KBaJpar.

[IpakTnueckas paborta

«ITocTpoenune npsiIMOyToJIbHUKA
C 3a/JlaHHBIMM CTOPOHAMU Ha
HEJIMHOBAHHOW Oymarey.

TpeyrojbHUK.

[Inomane W nepuMeTrp MNpsMO-
YTOJIbHUKAa U MHOTI'OYTOJIbHUKOB,
COCTaBJIEHHBIX M3 MPSIMOYTOJIb-

HUKOB, €IUHUIBI H3MEPEHUS
momaan. Ilepumerp  MHOro-
YTrOJbHUKA

OnwuceiBaTh, HUCHONb3ys TEPMHUHOJOTHIO, H300pakaTh C
MOMOUIbI0 YEPTENKHBIX HHCTPYMEHTOB U OT PYKH, MOje-
JUPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

[TpuBoANTE TpUMEpPHl OOBEKTOB pEATLHOTO MHUpA, MUMEI0-
mux (GopMy MHOIOYrojibHHKa, TpPSMOYIOJbHHKA, KBa-
Jpara, TPEyrojbHUKA, OLCHUBAThb WX JIMHEWHBIE Pa3MEpHI.
BbruncnsaTe: mepuMeTp TpeyrojbHHKA, HPSIMOYTOJIbHUKA,
MHOT'OYTI'OJIbHUKA; IJIOLIa/b IPSIMOYTOJIbHHUKA, KBAApaTa.
N300pakaTb OCTpPOYTOJIbHBIE, TNPSMOYTOJIbHBIE M TYIO-
YTOJIbHBIE TPEYTOJIbHUKH.

CrtpouTh Ha HEIMHOBAHHOM W KieT4aTo Oymare KBajapaT U
OpSIMOYTOJIBHUK € 3aJaHHBIMU  JUIMHAMH  CTOPOH.
HccnenoBath CBONMCTBA NPSMOYTOJIbHHMKA, KBajapaTa ITyTEM
SKCIIEPUMEHTa, HaOJIOJIEHUs, M3MEPEHUs, MOJECIUPOBAHMUS;
CpPaBHMBATh CBOMCTBA KBaJIpaTa U NPSIMOYTOJIbHUKA.

Jlenp poccuiickoil HayKu
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KoHCcTpynpoBaTh MaTeMaTH4YECKUE MPEIIOKEHHUS C II0-
MOIIBIO CBSI30K «HEKOTOPBINY, «It00oi». Pacmo3HaBatb
VCTUHHBIEC U JIO)KHBIE BBICKA3BIBAHHUS O MHOIOYI'OJIbHUKAX,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI.

HcenenoBars 3aBUCHMMOCTD ILIOIIAAM KBaapara OT JUIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPAaTHOM CETKU I IIOCTPO-
eHus Quryp; pazOouBaTh IPSIMOYTOJbHUK Ha KBaJIparThl,
TPEYTOJIbHUKU; COCTaBIATh (UTYyphl M3 KBaJpaTOB H
OpSAMOYTOJIBHUKOB W HaXOIUTh MX IUIOIIAJb, pa30HUBaTh
¢urypsl Ha NPSAMOYTOJBHUKM U KBaJApaThl U HAXOAUTh HUX
II0UIa/b.

BelpaxxaTe BEIMYMHY IUIOAAM B PAa3IMYHBIX €IMHUIAX
MU3MEpPEHUs] METPUYECKOW CUCTEMBI MEp, NOHHMMAaTb U HC-
IIOJIB30BaTh 3aBHUCHUMOCTH MEXIYy METPUYECKHUMH Eau-
HULIAMH U3MEPEHUS TUIOLIAIN.

3HAKOMHUTBCA C IpUMEPaMU IPUMEHEHHs IUIOWEAAN MU
IIepuMeTpa B INPAKTHUYECKUX CUTyalusax. Pemares 3amaum w3
pearbHOM JKU3HH, Ipe/uaraTb U 00CYXJaTh pa3- JHMYHbIE
CrocoObI pelieHus 3a/1a4

JlecaTUUHBIE
apoou
(38 uv)

Jecsatuunas 3anuck ApoOei.
CpaBHeHUE 1eCATUYHBIX IpOOeii.
JlenicTBus ¢ NECITUYHBIMU IPO-
O0siMu. OKpyTiieHHE JECATUUHBIX
Ipobeii.

Pemenne TekCTOBBIX 3ajad, CO-
nepkammx 1poou. OCHOBHBIE 3a-
Ja4u Ha polu

[IpencraBisaTh JeCATUUHYIO ApoOb B BUIE OOBIKHOBEHHOI,
YUTaTh W 3alMChIBaTh, CPaBHMBATH JECATHUYHBIE JPOOH,
npeyiaratb, OOOCHOBBIBATH U 00CYXIaThb  CHOCOOBI
YHOPSAAOYUBAHUS AECATUYHBIX IpOOeii.

N300paxkaTh JecATUYHbIE JApOOM TOYKaMU Ha KOOPIH-
HaTHOM MPSIMOM.

BbIsSBIATE CXOACTBA M paziuyMsl NPaBUI apUPMETHUECKUX
JEUCTBUI € HATypaJbHBIMM YHCIAMH U JIE€CATUYHBIMU
IpOOsSIMH, OOBSICHATh UX.

Beimonuate apudmMernueckue ASUCTBUS C JIECATUYHBIMH
IpOoOsIMHU; BBINONHATh MPHUKUAKY U OLEHKY pe3yjbTaTa
BBIYMCIICHUM.

[IpumensTh cBoiicTBa apudMETHUYECKHX JAEUCTBUN s
panMoOHaNIU3alUY BIYUCIICHU.

[TpyMeHsITh TpaBWJIO OKPYIVIEHUS JECATUYHBIX APOOEH.

BceMupHsblii 1eHb MaTeMaTUKHU
JleHb KOCMOHABTUKH

BcemupHnslii 1eHs 3emnu
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[IpoBOoUTh HCCEAOBaHUS CBOMCTB JACCATHYHBIX JIPOOECH,
ONUPasICh HAa YHUCJIOBBIC IKCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIIbI0  KOMITBIOTEPA),  BBIABUTATh  THUIOTE3bl U
MIPUBOAUTH UX 0OOCHOBAHUS.

Pacrio3HaBath HCTHMHHBICE W JIOKHBIE BBICKA3bIBAHUSA O
Ipo0siX, TPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BbICKA3bIBAHUM.

Pemate TeKkcTOBBIC 3ajauM, cojepKalue IpPOOHBIE JaH-
HbIE, U Ha HAaXOXJCHUE YaCTH IICJIOr0 M IEJIOr0 II0 €ro
YaCTH; BBISABIIATH UX CXOJICTBA U PA3IUYHA.

MopenupoBaTh XOJl PEHICHUS 3aJa4yd C TOMOIIBIO pH-
CyHKa, cxeMmbl, Tabmumpbl. [IpuBomuTh, pa3zdbupath, oIle-
HUBAaTh Pa3JIMYHBIC PEIICHHS, 3aIIUCU PEIIEHUNH TEKCTOBBIX
3aJa4.

OrnepupoBaTh JIPOOHBIMH YHCIAaMU B PEAJbHBIX JKU3HCH-
HBIX CUTYyaIUsX.

Kputnueckn oueHMBaTh MOJMYYEHHBI pe3ylbTar, ocCy-
HIECTBJIATH CaMOKOHTpPOJIb, IPOBEPSISi OTBET HA COOTBET-
CTBHUE YCJIOBHIO, HAXOIUThH OLITUOKH.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHUsI apU(METUKHU

Harasanas
reomerpus. Teaa
U ¢urypsi B
NPOCTPAHCTBE
(CRY)

MHOrorpaHHHKH.
Nzobpaxenue
MHOTOTPaHHHKOB. Monenu
IIPOCTPAHCTBEHHBIX TEIL.

IIpssMOyTrONIBHBIN NapalIeaenu-
nen, kyo. Pa3sépTku kyOa u na-
pajuIeNenumnea.

[Ipaktnueckass pabora «Pa3-
BEPTKA KyOa».
O6vém Kky0a, NPSAMOYTOJBLHOTO

napajicjicnmicaa

Pacno3sHaBaTh Ha 4YepTrekax, PHUCYHKax, B OKpYXKaroIleM
MuUpe IIPSIMOYTOJIbHBIN napajuleJenumnen, KyO,
MHOTOTPaHHHUKH, OIMCHIBATh, HCIOJIb3Ys TEPMUHOJIOTHIO,
OLICHUBATh JTMHEWHBIE PA3MEPBHI.

[TpuBoANUTE NpHMEpPHl OOBEKTOB peaTbHOIO MHpa, HMe-
X (opMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOIO Mapai-

Jenenunena, kyoa. .
N300paxkaTh Ky0 Ha KieT4aToil Oymare.

UccnenoBats cBoiicTBa KybOa, MPSMOYTOJIBHOTO —Iapai-
Jeenunea, MHOTOTPaHHUKOB, UCTIOJIB3YST MOJIETIH.
Pacnio3naBath ¥ u300paxarh pa3BEPTKH Kyba M mapai-
nenenumnena. MoaenupoBath Ky0 M MapajieNenure]] u3
OymMaru M TpPOYHX MaTEepHaOB, OOBSCHATH CIOCOO MO-
JIeTUPOBAHMUSL.

Haxonuth u3MepeHus, BBIYUCIATH IUIONIA/Ib TOBEPXHOCTH;
00béM  Ky0a,  OpSIMOYTOJBHOIO  MapajuleNenurena;
MCCJIEIOBATh 3aBUCHMOCTh 00BEMa Kyba OT JUIMHBI €ro

Jenp [To6empr
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pedpa, BbIABUTATh U 00OCHOBBIBAThH TUIIOTESY.

HaGnronate M NPOBOAWUTH AHAIOTMU MEXIY MOHATHIMU
wiomaau U oobEéMa, nepumMerpa U IUIOIAAN MOBEPXHOCTH.
Pacnio3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUA O
MHOIOTpaHHHUKAaX, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUM.
Pemate 3a1auu U3 peanbHOU KU3HU

IToBTOpEHUE
00001IeHNE
(10 9)

Hu

IToBTOpEHHE OCHOBHBIX MOHATHI
¥ METOJIOB Kypca 5 kiacca, 0000-
IIICHUE 3HAHUH

BbluuciaTe 3HA4YEHMs BBIPAKECHUM, COAEP/KAILUX HAaTy-
pajbHBIE 4HCNa, OOBIKHOBEHHbIE U JAECATHYHBIE ApoOH,
BBINOJIHATH IPEOOPa30BaHMsl YHCEN.

BeiOupate  croco0  CpaBHEHMsS — 4YMCEN,  BBIYMCIICHUH,
OPUMEHATh CBOMCTBa apu(MeTHYECKUX JeHCTBUM i
panMoOHaNN3alUY BIYMCIICHU.

Ocy1ecTBISITh CAMOKOHTPOJIb BBINOJIHIEMbIX JCHCTBUI U
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH.

Pemate 3amaun M3 peanbHOM JKM3HM, IPUMEHATH Marte-
MaTHYECKHE 3HAHMs JUIsl pelIeHds 3aJad M3  JIpYyrux
y4€OHBIX IIPEIMETOB.

Pemate 3afaun pa3HbIMM CIIOCOOAMH, CpaBHHMBATh CIIOCOObI
pellieHus 3a1a4M, BbIOUpaTh pallMOHAIBHBIN CIIOCO0

K nporpamme npeaycMOTpeHbl NPUITOKEHHUS.
[Tpunoxenne Ne 1 «KanengapHo-TeMaTn4ecKoe INIAHUPOBAHKE € JIMCTOM KOPPEKTUPOBKI.
[Ipunoxenne Ne 2 «DoH OLIECHOYHBIX MATEPHATIOBY
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