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INOACHUTEJIBHAS 3AIINCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOT'O INIPEIMETA «MATEMATUKA»

[lpenmeroM MaTeMaTHKH SABJISIOTCS (yHIAMEHTAJIbHBIE CTPYKTYphl HAIIETO MHpa —
IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIINX, YCBAUBAEMBIX B
HEIMOCPEICTBEHHOM OIIBITE, JI0 IOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JUIsl Pa3BUTHUSI HAYUYHbIX U
NpUKIATHBIX Hael). MaremaTuueckue 3HaHHS OOECIeYMBAIOT TOHMMaHWE TMPUHIUIIOB
YCTPOMCTBA M MHCIIOJIb30BaHMSI COBPEMEHHOM TEXHUKH, BOCHPUATHE M HHTEPIPETALHIO
COLIMAJIbHOM, SKOHOMMYECKOH, MOJUTUYECKOW MH(pOpMALUH, NAIOT BO3MOKHOCTH BBIOJIHATDH
pacuéThl U COCTABIIATH AITOPUTMBI, HAXOAUTh U MIPUMEHATH (POPMYJIbI, BIAAETh MPAKTUIECKUMU
npuéMaMy reoOMeTpUYEeCKUX U3MEPEHHUH U MOCTPOSHHM, YUTaTh HH(POPMAIIHIO, ITPE/ICTABICHHYIO
B BUJAE TaOMuL, auarpaMM M IpaduKoB, XKUTb B YCJOBHSIX HEONPEAECIEHHOCTH M IMOHUMATh
BEPOSATHOCTHBIN XapakTep Cay4yalHbIX COOBITHI.

W3yyenne maTeMaTHKH (HOpMHUPYET y OOYyYaromMXcs MAaTeMAaTHYeCKUH CTWIb MBIIUICHUS,
MPOSIBIIAIOIIMICS B ONpee€HHBIX YMCTBEHHBIX HaBblkax. OOyuaronuecs OCBaWBAIOT TaKue
NpUEMBI U METOZb! MBIIUICHUS, KaK MHAYKLHS U AETyKIus, 000OIIeHHe M KOHKPeTH3alusd,
aHaJIM3 ¥ CHHTE3, KJacCH(pUKALU M CHCTeMaTH3alus, abcTparupoBannue U aHanorus. OObeKThI
MaTeMaTHYECKUX YMO3AKIIOYEHUH, NpaBHJa WX KOHCTPYHPOBAHMUS PACKPBIBAIOT MEXaHHM3M
JIOTUYECKUX TIOCTPOCHUH, CITOCOOCTBYIOT BBIPAOOTKE yMEHUS (OPMYIUPOBaTh, 000CHOBBIBAThH U
JIOKa3bIBaTh CYXJEHHs, TEM CaMbIM pa3BUBAIOT JIOTHUECKOE MbIILIeHNE. 3yueHrne MmaTeMaTUKU
obecrieunBaeT (OpMHUPOBAHUE ANTOPUTMUYECKOM KOMIIOHEHTHl MBIIUIEHUS W BOCIUTAHHE
YMEHUH JAeWCTBOBaTh IO 3aJaHHBIM aIrOpPUTMaM, COBEPIICHCTBOBATH M3BECTHBIE U
KOHCTpPYHpOBaTh HOBBIE. B mporecce pemieHus 3ajady — OCHOBOM ydeOHOW NeATeNbHOCTH Ha
ypoKax MaTeMaTHKU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAHAS CTOPOHBI MBIIILICHHUS.

OOyueHne MaTeMaTHKe JaéT BO3MOXKHOCTb pPa3BUBaTh y OOy4yaroOlUMXCsl TOYHYIO,
palMOHAJIbHYIO U HHPOPMATUBHYIO peyb, YMEHHE OTOMpaTh HanboJjee MOoAXOALINE SA3bIKOBBIE,
CUMBOJIMYECKHE, TpadUuecKue CpeACTBa JUIsl BBIPAXKEHHMS CYXICHUH M HArJSAHOTO HX
IIPEICTaBICHUS.

[Ipu u3yyeHUM MaTEeMaTUKH OCYILECTBIsETCS oOIIee 3HAKOMCTBO C METOJaMH MO3HAHMS
JNENCTBUTEIBHOCTH, NMPEACTABICHUAMUA O NMPEAMETE M METOJaX MAaTeMaTHKH, UX OTIMYHUU OT
METO/IOB JIPYI'MX €CTECTBEHHBIX M TyMAaHHUTapHbIX HayK, 00 OCOOEHHOCTSAX NPUMEHEHHS
MaTEeMaTUKU JJIs PEIICHUS HAYYHbIX U NPUKIIAJHBIX 3a7a4.

HEJHN U3YYEHUSA YYEBHOI'O IPEIMETA «MATEMATHKA»

* GOpMUPOBAaHKE LIEHTPAJIbHBIX MAaTEMaTUUECKUX MOHATUH (YUCIIO, BEIMYMHA, T€OMETpHYECKas
¢durypa, mnepeMeHHas, BEPOSATHOCTb, (YHKIMs), OOECHEYMBAIOIIMX IPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MATEMAaTUYECKOr0 00pa30BaHUs O0YYaIOIIUXCS;

* IoJBeZieHNe OOy4alolMXcs Ha JOCTYINHOM JJsi HUX YpPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTeMaTUKU U OKPY’KalOLIero MUpa, MOHMMaHWE MaTEeMaTHKU KaK 4acTH OOIIEeH KyJbTYphl
4eJI0BEUYECTBA;

* Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH O0ydaroluxcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, HHTEPECAa K M3YyUYCHUIO

2



MaTeMaTUKU; (QOpMUpOBaHHE (YHKIIMOHAIHHOW MAaTeMaTU4YECKON TI'pPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MPOSBICHHUS MaTeMaTHYECKUX MOHATHH, OObEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX )KM3HEHHBIX CUTYallUsSX U IPU U3YYEHUU JPYTUX YUeOHBIX MPEIMETOB, IPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMysIMpoBaTh UX Ha SA3bIKE MAaTEMaTHKU U CO3/1aBaTh
MaTeMaTUYECKHE MOJEIM, IPUMEHSATh OCBOCHHBIM MaTeMaTUUYECKUH ammapaTr Uil pelleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, MHTEPIPETUPOBATb M  OLICHUBATh  IOJIyYECHHBIE
pe3yJIbTaThI.

OcCHOBHBIE JIMHUU COICpPKaHUS NpOrpaMmbl MO MartemaTuke B 5—9 kimaccax: «Yucna u
BBIYHCIICHUS, «AnreOpa» («AnreOpanyeckne BBIpaXXKEHUS», «YpPaBHEHUS M HEPABEHCTBAY),
«Dynkuun», «l'eomerpus» («l'eomeTpuueckue ¢UIyppl M UX CBOHCTBa», «l3mepeHue
reOMETPUYECKUX BEJINYMH»), «BepoATHoCcTh M cTaTucTHKa». JlaHHBIE JMHHUM DPa3BUBAIOTCA
napajijiesbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKON, OJTHAKO HE HE3aBUCUMO O/IHA OT
JpyToH, a B TECHOM KOHTAKT€ U B3aUMOJECHUCTBUU.

ConepxkaHue IporpaMMmbl [0 MaTeMaTHKe, pAacHpelesi€éHHOe 10 rojaM oOydeHus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPUHIMIHUAIBHBIM BOIpPOCaM
oOyyarommuecs: 00pamaiuch HeOJHOKPATHO, YTOOBI OBJIAJICHHE MaTEMaTUYECKUMHU OHATHAMU U
HaBBIKAMU OCYLIECTBIIAJIOCH IOCJEI0BATENIBHO M MOCTYHNATEIbHO, C COOMIOACHUEM HpPUHIIMIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYAIUCh B OOIIyI0 CHCTEMY MaTEeMaTHYEeCKUX
MIPEJICTABICHUI 00yJaromuxcs, pacmpsis U yriayomnss e€, oOpasyst MpOYHbIE MHOKECTBEHHBIE
CBSI3H.

B cootBerctBuM ¢ ®I'OC OO0 MmaTemaTuka SBISIETCS 0043aT€IbHBIM YU€OHBIM IPEIMETOM
Ha YpOBHE OCHOBHOro oOmiero oOpaszoBanusa. B 5-9 knaccax maTeMaTHKa TpPagUIIMOHHO
U3yyaeTcs B paMKax CleIyHoIMX yueOHbIX KypcoB: B 5—6 kiaccax — Kypca «MaTeMaTuka», B 7—
9 knaccax — KypcoB «AnreOpa» (BKJIIOYasi JI€MEHTbI CTATUCTUKU U TEOPUHM BEPOSATHOCTEH) U
«I'eomeTpusi». IlporpamMmoii 1Mo MaTeMaTHKE BBOJUTCS CaMOCTOSATENIbHBIA Y4YeOHBIH Kypc
«BeposATHOCTB U CTaTUCTUKAY.

MECTO YYEBHOT' O IPEAMETA «<MATEMATUKA» B YYHEBHOM IIVIAHE

Ha m3yuenue yuebHoro npeamera «Matematukay (0a30BbIi YPOBEHB) Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBanust oTBoaUTCST — 952 vaca: B 5 kitacce — 170 gacos (5 yacoB B HeZleln0), B 6
kiacce — 170 gacoB (5 yacoB B Heneno), B 7 kiacce — 204 gaca (6 9yacoB B HEJIEN0), B 8 Kiiacce
— 204 4gaca (6 gacoB B Henento), B 9 knacce — 204 yaca (6 4acOB B HEJICITIO).

COJEPKXAHUE YYEBHOI'O IPEIAMETA «MATEMATHUKA»

S knace

HarypanbHble 4yHC/Ia U HYJIb

Hatypanbsaoe uucno. Psn Hatypanbhbix yncen. Yucno 0. M300pakeHne HaTypajIbHBIX YHCEI
TOYKaMHU Ha KOOPAMHATHOW (YHUCIIOBOM ) TIPSIMOA.

[lozunnoHHass cucrema cuucieHus. Pumckas Hymepanus Kak NPHUMEP HENO3ULIMOHHOMN
CUCTEMBI CUMCIIEHUS. JlecATHYHAas cucTEMa CUHUCIICHUS.

CpaBHEHHE HATypaJbHBIX YHWCEJN, CPaBHEHHE HATypaJlbHBIX 4Ymcenl ¢ HylIEéM. CrocoOs
cpaBHeHUA. OKpYIJIEHUE HaTypaJIbHbIX YHCEI.



CrnoxeHre HaTypalbHBIX YUCEJ, CBOMCTBO HYJISI IIPU CIOKEHUU. BblunTaHue kak JEeHCTBHE,
0o0paTHOE CIIOKCHUIO. YMHOXKEHHE HATypajbHBIX YHCEJ, CBOWCTBA HYJIS W CAMHUIBI TPU
yMHOXXeHUHU. [lereHne Kak IeicTBUE, 00paTHOE yMHOKEHHIO. KOMITOHEHTBI NEeUCTBHI, CBA3b
mMexny HumH. IlpoBepka pesynbrata apudmeTnyeckoro neiictus. IlepemectutenvHoe U
COUETaTEeIbHOE CBOMCTBA (3aKOHBI) CIOKEHHS M YMHOXEHHUS, pacrnpeaeuTeIbHOe CBOHCTBO
(3aKOH) YMHOXKECHHUSI.

Hcnonb3oBanue OykB aisi 0003HAUEHHs HEU3BECTHOTO KOMIIOHEHTa M 3alliCU CBOWCTB
apu(METHIECKUX ICHCTBUM.

Jenutenu u KpaTHbIE YHMCIIA, Pa3lIoKEHUE Ha MHOXUTENU. IIpocTele M cocTaBHBIE 4HMCIA.
[Ipusnaku genumoct Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHb ¢ HaTypaJIbHbIM ITOKAa3aTeseM. 3allMCh YUCIA B BUAE CYMMBI Pa3psIHBIX CIaraeMbIX.

YucnoBoe BblpakeHHE. BpluncieHne 3HA4YE€HUH YHMCIOBBIX  BBIPAXKEHHUH, MOPSIOK
BBIMOJIHEHUS  JedcTBUil. Mcnonp3oBaHME MNpU  BBIYMCICHUSAX  IEPEMECTUTENIBHOIO U
COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXXEHHUS, paclpeenTeIbHOrO CBOWCTBA
YMHOXEHHUS.

JApodu

[IpeacraBnenue o ApoOM Kak CrocoOe 3amucu 4acTh BeduduHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBusnbHBIE U HenpaBWIbHBIE ApoOu. CMemanHas ApoOb, PeICTaBIeHHEe CMEIIaHHOW IpoOu B
BUJI€ HENPAaBUJIBHOM JApOOM W BBIJEJIEHHE I€JIOM YacTH YHUClla W3 HENpaBUIIbHON JIpoou.
N3obpaxenue apobeii TOUKaMy Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO apoou. CokpamnieHue
npobeii. [IpuBenenue qpodbu k HOBOMY 3HaMeHaTeno. CpaBHEHUE JPOOEii.

CrnosxeHue 1 BeIYUTaHHUE Jpo0Oeil. Y MHOKEHUE U ieJeHne qpooOeil, B3auMHO 00OpaTHbIE IPOOH.
Haxokaenue yacTu 1eJ0ro U 1esnoro Mo €ro 4acTy.

Hecatnunas 3amucek apodeit. [IpeacTaBneHue AecCATUYHONW ApoOM B BHJIEC OOBIKHOBEHHOM.
N3o0pakeHue AECATHUHBIX ApoOei ToukaMu Ha YMCIOBOW MpsiMoil. CpaBHEHHE IECATUYHBIX
TpOOeEH.

Apudmerndeckue 1eUCTBUS ¢ JECITUIHBIME Ipo0siMu. OKpYTIIEHHE NECIATUIHBIX APOOEH.

PenieHne TeKCTOBBIX 33124

Pemenne TEeKCTOBBIX 3ajad apUPMETHUECKHM crnocoboMm. Pemenne mormveckux 3amad.
Pemenne 3a1a4 nepe6OpoM Bcex BO3MOXHBIX BapHaHTOB. Mcronb30BaHue MpU pelIeHnH 3a7a4
TAOJIUIL U CXEM.

Pemenue 3anay, copepkalmx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIMYMHBI. CKOPOCTb, BpEM,
paccTosiHMe, 1ieHa, KOJIMYECTBO, CTOMMOCTb. ENMHMIBI M3MepeHus: macchl, 00bEMa, LIEHBI,
paccTosIHUSL, BpEMEHU, CKOPOCTU. CBsA3b MEXYy €MHUIIAMU U3MEPEHUS KaXK 101 BEJIUYUHBI.

Pemenne 0CHOBHBIX 3a/1a4 Ha JpoOu.

[IpencraBieHue NaHHBIX B BUAE TAOJIUL, CTOIOYATHIX JUArpaMM.

Harasanas reomerpus

Harnsanele npeacraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOIOYTI'OJIBHUK, OKPYXKHOCTb, KpYyr. Yroi. IIpsmoii, ocTpelid, TyIIOM U pa3BEPHYTHIN
yTJIBL.

JlinHa  oTpe3ka, METpUYECKME €OUHMIBI JUIMHbL. JlMHa  JOMaHOM, HepuMerp
MHOT'OyTOJIbHUKA. VI3MepeHue 1 MOCTPOeHHE YIIIOB ¢ MOMOILBIO TPAHCIIOPTUA.

Harnsagaele npencraBieHuss o Gurypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK, MPSIMOYTOJbHUK,
KBaJ[paT, TPEYTOJILHUK, O PABEHCTBE (DUTYD.

N3o0paxenue Guryp, B ToM 4uciie Ha kjertdaroil Oymare. Iloctpoenue koHpurypauuii u3
qacTell mpsMOii, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KjeT4yaToil Oymare. Mcrnonb3oBaHue CBOWCTB
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CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomane NpsAMOYrojbHUKAa U MHOTOYI'OJBHUKOB, COCTABJIEHHBIX M3 NPSMOYIOJBHUKOB, B
TOM yHciie puryp, n300pakE€HHbBIX Ha Ki1eTdyaTol Oymare. EquHUIIBI U3MepeHUs MI0LIaIu.

Harnsgnele  mpeactaBieHus O NIPOCTPAHCTBEHHBIX — (urypax:  IpSMOYTOJBHBIH
napajjenenumnes, Ky0, MHOrOrpaHHUKU. M3o00pakeHne MPOCTEUIINX MHOrOIPAaHHUKOB.
Pa3BépTkm kyba w mapaenenmnena. Co3maHue Mojeleld MHOTOTPaHHUKOB (U3 Oymarw,
IIPOBOJIOKH, IUTACTUIIMHA U APYTUX MATEPUAIIOB).

O0BEM NpAMOYTOJILHOTO Napajuienenunena, kyoa. Enunuibs: usmMepenus o0beéma.

6 xnacc

HatypaJjbHble yncia

Apudmernueckre IeHCTBUS € MHOTO3HAYHBIMH HATypaJbHBIMM YHUCIaMH. YHUCIOBbIC
BBIpAXXEHUS, MOPAIOK ACHCTBUM, UCIOJb30BaHUE CKOOOK. lcmonb3oBaHue MPU BBIYUCICHUAX
NEPEMECTUTEIBLHOTO U COYETATEILHOIO CBOMCTB CJIOKEHUS U YMHOXKEHUS, paclpeesInTeIbHOro
CBOICTBAa YMHOK€HHs. OKpYyTJI€HHE HATYPAJIbHBIX YU CEI.

Jenutenu m KpaTHBIE Ynciia, HAUOOJIBIIMK OOIIMIA ACIUTENh U HAUMEHbIIIee 00IIee KpaTHOE.
JlenuMocTh CyMMBI M IPOU3BEEHUS. JleleHre ¢ OCTaTKOM.

Apoou

OObIkHOBeHHas1 Jpo0Ob, OCHOBHOE CBOMCTBO IpoOu, cokpaimieHue apodeit. CpaBHeHue u
ynopsiaounBaHue Apodeii. Pemenue 3agay Ha HAXOXAEHUE YacTHU OT IIEJIOTO U IIEJIOT0 MO €ro
yactu. IpoOHOE umciio Kak pe3ynbrar aesneHus. [IpencraBieHue necsTHUHON IpoOU B BHUEC
OOBIKHOBEHHOH JpoOM M BO3MOXKHOCTb TIpEJACTaBI€HUS OOBIKHOBEHHOH JpoOM B BHJE
necsaTHuHOM. JlecaTuunsle qpobu M MeTpudeckas cuctema mep. ApupMeTndeckue ACHCTBUS U
YHCJIOBBIE BBIPAXKEHUSI C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSMH.

OtHomenue. [lenenue B maHHOM oOTHomeHMH. Macmrab, nponopuus. [Ipumenenue
IIPONIOPLUI IIPU PEIICHUU 3a]1a4.

[lonsTne nporeHTa. Beruuciaenue mponeHTa OT BEIUYMHBI M BEJIUYUHBI MO €€ MPOILEHTY.
BrlpaskeHue MpoLEeHTOB JECATUYHBIMU ApoOsMu. PemieHue 3amauy Ha npoueHThl. Bripakenue
OTHOUIEHUS BEJIMYUH B MTPOLICHTAX.

ITosoxkuTENbHBIE U OTPULIATEIbHBIE YHCIA

ITonoxxurenpHble U OTpULAaTENbHBIE uncia. Llensle uncna. Moaynb uncia, reomMmeTpudeckas
WHTEpIpeTauss Moayssi uucia. M3oOpaxeHue yucen Ha KOOpAMHATHOW mpsiMoi. UucioBbie
npomexxyTku. CpaBHeHue uucen. Apudmernueckue ISHCTBUS C IOJIOKUTEIBHBIMU U
OTpULIATEIbHBIMU YHCIIAMM.

IIpsimoyrosnbHasi cUCTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IMJIOCKOCTH,
abcuucca u opauHata. [loctpoeHue Touek U GUryp Ha KOOPAUHATHOM MIIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[TpumeHenne OykB Ui 3alMCH MaTeMaTUYECKUX BbIpakeHUM M mpemioxeHuil. CBoiicTBa
apu(MeTHUEeCKUX JeHCTBUH. ByKBEHHBIC BBIpaXKEHHsSI M YHCIIOBBIC TMOACTAHOBKU. ByKBEHHBIE
paBeHCTBA, HAXOKJCHHE HEU3BECTHOrO KOMIIOHeHTa. Dopmynbl, (QopMysbl HepuMeTpa H
IUIOIA/IM IPSIMOYTOJIbHUKA, KBajpaTa, 00bEéMa napasiesenumnena u Kyoa.

Pemenune TekcToBBIX 3a1a4

Pemienne TEeKCTOBBIX 3amauy apuPMETHUECKHUM crocoOoM. PemieHne gormdyeckux 3afad.
Pemenue 3a1au nepebopom BceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3anmay, comepKalmmx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBI. CKOPOCTb, BPEM,
paccTosiHMe, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOJIUTEIBHOCTh, BpeMs, 00BEM padOTHI
EavHunbl M3MEpEeHUs: Macchl, CTOUMOCTH, PAacCTOSHUS, BPEMEHHU, CKOpPOcTH. CBsA3b Mexay
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eMHUIIAMH U3MEPEHUS KaX/101 BEJINYUHBL.

Pemenue 3a1ay, CBA3aHHBIX C OTHOLIEHHEM, IIPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMM;
pelIeHNe OCHOBHBIX 3a/1a4 Ha JpOOU U MPOLIEHTHI.

OueHka W TPUKUIKA, OKpyrJieHHe pesynbraTta. CocTaBieHHEe OYKBEHHBIX BBIPAKECHHH IO
YCIJIOBUIO 3aJ]a4H.

[IpencraBieHne NaHHBIX C TOMOIIBIO TaOuI 1 quarpamm. CtonbuaTeie AUarpaMMBbl: YTEHUE
U nioctpoeHue. UTeHne KpyroBblx IUarpaMM.

Harasanas reomerpus

Harnsanele npeacraBieHuss o purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3aumHOe pacnojokeHWe JABYX IpSAMBIX Ha IUIOCKOCTH, MNapajuleibHBIE IpsMBIE,
NEPIEHANKYJIISIPHBIE NpsAMbIE. M3MepeHne pacCcTOSHUMN: MEXAy ABYMS TOYKAMM, OT TOYKH IO
IpsIMOM, IJIMHA MapUIpyTa Ha KBaJpaTHOM CETKeE.

W3mepeHne M TNOCTPOEHUE YIJIOB € IMOMOLIBK TpPAaHCHOPTUPA. Buabl TpeyrojbpHUKOB:
OCTPOYTOJIbHBIN, MNPSIMOYTOJIbHBIN, TYHNOYTOJbHBIH, paBHOOEAPEHHBINH, PABHOCTOPOHHMI.
YeTbIpEXYTONBHUK, IPUMEPBI YETHIPEXYTONBHUKOB. [IpsAMOYTronbHUK, KBaIpaT: UCIIOJIB30BAHNE
CBOMCTB CTOpOH, yTJIOB, AUaroHayieu. Mzobpaxxenne reomeTpuueckux GUryp Ha HEJIMHOBAHHOU
Oymare ¢ HMCIOJb30BAaHUEM LUPKYJS, JTUHEHWKH, yrojbHHMKA, TpaHcmopTupa. [loctpoeHus Ha
KJIeTyaToi Oymare.

[TepumeTp MHOTOyrompHUKa. [loHsATHE TUTOmAAM (QUTYpBI, €IUHHUIBI U3MEPEHHS IIJIOIIA M.
[MpubnuxénHoe wu3MepeHue miom@and ¢Guryp, B TOM 4YHCIIE Ha KBaJpaTHOM CeTke.
[IpubmmxkE€HHOE N3MEepEeHHEe UTMHBI OKPY>KHOCTH, MIJIOLIAAN KpyTa.

CuMMeTpus: HEHTpalibHasA, OCEeBasi U 3epKajibHasl CUMMETPHH.

[TocTpoeHne cUMMETPUUHBIX QUTYD.

Harnsianele npeacTaBiaeHust O MPOCTPAHCTBEHHBIX (Urypax: mapajuiesienunes, Kyo, mpusMma,
nupaMuza, KOHyC, IMIMHID, Wap u cdepa. M300paxxkeHne npocTpaHcTBEHHBIX (uryp. [Ipumepst
pPa3BEPTOK MHOTIOIPAHHMKOB, LWIMHApPa U KoHyca. Co3mgaHue Mojened NpocTpaHCTBEHHBIX
¢duryp (u3 Oymaru, MpoOBOJIOKH, MIIACTUIIMHA U APYTHX MaTEPUAJIOB).

[Tonstre 00bEMa, eTMHUIBI H3MEpeHHus 00bEMa. OOBEM MPSIMOYTOIHHOTO Tapaslie/ieue a,
Kyo0a.

MaremaTuka. Ajareopa
7 kiacce

Yuciia 1 BBIYMCJICHUS

Jpo6u OOBIKHOBEHHBIC U JCCATHYHBIE, TIEPEXO0 OT OJHON (POpMBI 3amucu ApoOEH K IPyToil.
[lonsTe panMoOHaIBPHOIO YMCiA, 3alUCh, CPABHEHUE, YNOPSI0YUBAHUE PALMOHAJIBHBIX YHUCEIL.
Apudmernueckre IeHCTBHS C palMOHAJIBHBIMU 4YHMCIaMd. PerieHue 3amad M3 peanbHOU
IPAaKTUKH Ha YacTH, HAa JpoOu.

CremeHp ¢ HaTypaJbHBIM IIOKa3aTeJieM: OIpeNeNeHne, MpeoOpa3oBaHNe BBIPAXKCHUH Ha
OCHOBE ONpeIeNIeHHs, 3aliCh 0O0JbIINX Yncend. [IpouenTsl, 3anuch TPOIEHTOB B BUE APOOH U
JpoOu B BUJE NMPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHNUE 3a]a4 U3 peabHOU
HPAKTHKH.

IIpuMmeHeHMe NPU3HAKOB AEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIHN HATYpaJIbHBIX YUCEL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsAMas U 0OpaTHas IPONOPLUOHATIBHOCTH.

AJire0panveckue BbIpPasKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAKEHMS C INEPEMEHHOW. JlomycTHMble 3HA4YCHUS
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nepeMeHHbIX. [lpencTaBieHne 3aBUCUMOCTH MEXIY BEJIMYMHAMH B BHIE (DOPMYJIBL
Brraucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO paBHBIC
BBIPQ)KEHUS, IPaBUjIa MpeoOpa3oBaHUs CyMM M NPOU3BEICHMI, MPpaBUia PACKPBITHS CKOOOK U
IPUBEJCHUS TOJOOHBIX CIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIEM.

OnHounensl U MHorowieHsl. CteneHb MHorouieHa. CioxeHHe, BBIYMTAaHHE, YMHOXKEHHE
MHOTO4JI€HOB. DOpMyJIbl COKPAaNIEHHOIO YMHOKEHHS: KBAaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®opmyra pa3HOCTH KBagpaToB. Pa3nokeHrne MHOTOYIEHOB HA MHOKHUTEIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHMs, IpaBuUia NpeoOpa3oBaHUs YpPABHEHHUS, PaBHOCHIBHOCThb
YPaBHEHHUH.

JIuneliHOEe ypaBHEHHE C OIHOM IIEPEMEHHOW, YHUCIO KOPHEH JIMHEHMHOIO YypaBHEHUS,
pellieHre JMHEWHBIX ypaBHeHHM. CoCTaBlieHME ypaBHEHUWM 10 YCJIOBHIO 3ajlaud. Perienue
TEKCTOBBIX 33/1a4 C TIOMOIIbIO YpaBHEHUH.

JluneliHoe ypaBHEHHE C JByMsl NEpEMEHHBIMH U ero rpadpuk. Cucrema AByX JIMHEHHBIX
yYpaBHEHUIl ¢ JByMs NEpeMEHHbIMU. PelieHne cucTeM ypaBHEHHMH cIocoOOM IOACTaHOBKH.
[Ipumeps! perieHnst TEKCTOBBIX 3aa4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUT

Koopaunata Toukum Ha mnpsamod. YUucioBble NpoMEXyTKH. PaccTosHue Mexay AByMs
TOYKaMU KOOPAWHATHOW MPSMOM.

[TpsmoyronbHas cuctema koopauHatr, ocu Oxu Oy. AOcmucca W opAauHAaTa TOYKM Ha
KoopAnHaTHON miockocTd. Ilpumeps! rpaduko, 3agaHHbIX (opMynamu. UteHue rpadukos
peanbHbiX 3aBucuMmocted. I[lonstme Qynkmuu. [padpuk (ynxumm. CpoiicTBa (YHKITHIA.
Jluneitnas ¢pynkuus, e€ rpadux. ['papuk Gynkiuuu y = [X|. ['paduyeckoe pemenne TMHEHHBIX
YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHCHUM.

8 kiace

Ymucia v BbIYMCICHUS

KBanpatuslii kopeHb u3 uucna. [lonarue 00 wuppannoHanbHOM uucie. JlecaTHUHbIE
npuOIMKEeHUsT HppallMoHaIbHbIX ynced. CBoicTBa apupMeTHYEeCKUX KBaJApPaTHBIX KOPHEH U MX
IpUMEHEHHE K NpeoOpa30BaHHUIO YMCIIOBBIX BBIPAXKEHUM M BBIYMCIECHUSM. JleHCTBUTENbHbIE
YyHCIa.

Crenens ¢ 1enbIM MOKa3areaeM U e€ coiicTea. CTaHgapTHas 3allUCh YUCa.

Aaredpanyeckue BbIpasKeHUs!

KBagpatHbIil TpEXWIEH, pa3iI0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXHUTEIIN.

AnreOpanueckass apoOb. OCHOBHOE CBOKMCTBO anreOpamdeckoi apoou. CroxeHue,
BbIUMTaHUE, YMHOXKEHUE, JiejieHne anredpanyeckux JpoOeil. PanmoHanbHble BhIpaXKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHuwe, ¢Gopmysia KOpHEW KBaJApaTHOTO YypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMH, CBONAMIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteiimme npoOHO-
palMOHAJIbHbIE YPABHEHHS.

I'padmueckass uHTEpHnpeTanus ypaBHEHHH C JBYMs NEPEMEHHBIMH M CHCTEM JIMHEHWHBIX
YPaBHEHHUM C IBYyMs INEpeMEHHBIMU. [IpuMepsl pelleHHs CUCTEM HEIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMH.



Pemenne TekCTOBBIX 33724 aIreOpandecKuM CriocoOoM.

HucnoBble HEpaBEeHCTBA M MX CBOWCTBAa. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpaBEeHCTBA C OJHOM niepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKIUU

[lonsatne ¢ynkuuu. O61acTh ONpeleNeHUs] U MHOXECTBO 3HaueHM QyHkuuu. CrocoObl
3aiaHus QyHKIMH.

I'paduk dpynxmm. Ytenne cBoiicTB ¢pyHKINU 1o €€ rpaduky. [Ipumeps! rpadukoB ¢yHKIHIA,
OTpaXKaroOIIMUX PeabHBIC IIPOLIECCHI.

@OyHKIMM, ONHUCHIBAIOLIME HPSAMYI0 U OOpAaTHYIO NPONOPLUOHAIBHBIE 3aBHCUMOCTH, HX
rpaduku. Oyukmun y = X2,y = X3, y = \X, y=|x|. Tpadudeckoe pelenne ypaBHEHHIT # CHCTEM
YPaBHEHMH.

9 k1acc

Yucsa ¥ BBIYUCICHHUS

PanvonanbHble 4Yuclia, WPpPALMOHANIBHBIE YHCIA, KOHEYHbIE M OCCKOHEYHBIE NECSTUYHBIC
npoOu. MHOXECTBO JICHCTBUTENIBHBIX YHCEN, JEHCTBUTENbHbIE 4YHCIA KaKk OECKOHEYHbIe
JNecATHUYHble  JpoOu. B3auMHO  O0JHO3HAYHOE  COOTBETCTBUE  MEXKAY  MHOMXECTBOM
JEWCTBUTEIBHBIX YUCEI U KOOPJAMHATHON MPSIMOM.

CpaBHeHME J€MCTBUTENBHBIX YHUCEN, apudMeTHdeckue MAEUCTBHS C AEWCTBUTEIbHBIMU
YUCJIaMHU.

Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MHUPA, [UTUTEIHOCTh IMPOLIECCOB B OKPYKAIOIIEM MHpE.

[MpubnuxEéHHOE 3HAYEHHWE BEJIMYMHBI, TOYHOCTh MpHOMMKeHHs. OKpyTieHue yuced.
[Ipukuaka u oueHKa pe3yibTaTOB BEIYMCIICHUM.

YpaBHEeHUS 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. Pemenue ypaBHeHUN, CBOIAIMXCS K JTMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOISIIMXCS K KBaJpaTHbIM. bukBanpaTHOE
ypaBHeHHe. [IpuMmepsl peleHns: ypaBHEHUN TPEThEH U YETBEPTOM CTEIEHEH pPa3jIoKEHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-paliMOHaNbHBIX ypaBHEHH. PelieHne TeKCTOBBIX 3a7au aareOpanyecKum
METOJIOM.

VYpaBHeHHE C JBYMs TNEpEeMEHHbBIMH W ero rpaduk. PemeHue cucteM ABYX JHMHEHHBIX
YPaBHEHMH ¢ IOBYMs IIEpEMEHHBIMM. PerieHue cucTteM AByX YpaBHEHHWM, OZHO M3 KOTOPBIX
JUHEHoe, a Jpyroe — BTOpoi creneHu. ['paduueckas mHTepHpeTausi CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Pemenue TekcTOBBIX 3a7a4 alreOpanyeckum criocoOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemienve JMHEWHBIX HEPABEHCTB € OJHOM IIEpEeMEHHOH. PemeHue CHUCTEM JIMHEHHBIX
HEpaBEeHCTB ¢ OAHOI nepemeHHoM. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTEpHpeTanus
HEPABCHCTB M CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMH.

DyHKIUU

KBanpatnunas ¢ynkous, e€ rpapux u cBoictBa. IlapaGona, KoopAWHATHI BEPIIMHBI
napaboJibl, OCb CHMMETPUHU TapadOJIbI.

I'paduxu pynxmmii: y = kx, y = kx+ b, y = kix, y = X3, y = VX, y = |X|u ux cBoiicTsa.

YucoBble M10CJ1€10BATEILHOCTH U IIPOr PeCcCHH
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[TonsiTHE YMCIOBOM MOCIEMOBATEIHLHOCTH. 3aJaHUE TIOCIEIOBATEIIBHOCTH PEKYPPEHTHOU
dbopmyoit 1 popmyoit N-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccu. @opmyiibl N-ro wieHa apuPpMeTHIecKor u
reOMETPUUYECKOU TPOTPECCUI, CYMMBI TIEPBBIX NUJICHOB.

N3o00paxeHne 4JIeHOB apU(PMETHUYECKOH U TeOMETPUYECKOH NpOorpeccuii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U 9KCIIOHEHIIMAIBHBIA pOCT. CI0KHBIE IPOLIEHTHI.

MaremaTuka. 'eomeTpust
7 knacce

HavanpHble noHsTHs reomeTpuu. Touka, npsiMasi, OTpPE30K, Jyd. Yroin. Buasl yrios.
BeprukanpHele W CMexHbIE yrubl. buccektpuca yria.  JlomaHas, MHOTOYT'OJIbHUK.
[TapanmnenbHOCTh U NEPIEHUKYIISIPHOCTD IIPSIMBIX.

Cummertpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA 0ceBOil cummeTpuu. [Ipumepsl cummeTpun B
OKPYXKaIOIEM MHPE.

OcHOBHBIE TIOCTPOEHHUS C NMOMOIIBIO IUPKYJISA U JuHEHKkH. TpeyroiasHuk. BricoTa, Mmeauana,
OmcceKkTpuca, uX CBOMCTBA.

PaBHOOe)peHHBIN 1 PaBHOCTOPOHHMI TpeyroJbHUKH. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBA W MNpU3HAKU pPaBHOOEApPEHHOro  TpeyroibHuka. [lpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKU NTapaJIeNbHbIX NpsAMbIX. CymMMa yIriioB TpeyrojpHUKa. BHelHMe yriibl
TPEYTOJIbHUKA.

IIpsimoyronbHbIl  TpeyronbHUK. CBOWCTBO MEAHWAaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NpoBEeAEHHOM K TrunoreHyse. [Ipu3Hakum paBeHCTBA IPSAMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yIJIOM B 30°.

HepaBencTBa B reomMeTpuy: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
Teopema o 0oJIbILEM yIiie U 0oblIel cTopoHe TpeyroiabHUKa. [leprnenauKyssp 1 HaKJIOHHas.

I'eomeTpruueckoe MecTo ToueK. buccekTpuca yriia U CepeIlMHHBIN NEPIEHANUKYJIIP K OTPE3KY
KaK FeOMETPUYECKUE MECTA TOYEK.

OKpY’KHOCTb ¥ KpYT, XOpJia U IUaMeTp, UX CBOICTBA. B3anMHOe pacnoyioxkeHue OKpYKHOCTH
n npsamor. KacarenpHas M cekymas K OKpyXHOCTH. OKpYy»XHOCTb, BIHMCaHHas B YIOJL
Bnucannas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 kiacc

YeteipéxyronsHuku. [lapamnenorpamm, ero mnpu3Haku M CcBOMCTBA. YacTHble ciydan
napajijiesiorpaMmoB (IIpsIMOYTOJIBHUK, POMO, KBajpat), UX MpHU3HAKU M cBoiicTBa. Tpamerus,
paBHOOOKast Tparenus, e€ CBOWCTBa U pu3HaKku. [IpsmMoyronpHas Tpamenus.

Meton ynBoeHus Menuanbl. LlenTpanpHas cummerpusa. Teopema daneca u Teopema o
IIPONOPIMOHATIBHBIX OTPE3KaX.

CpenHue TUHUY TpEYroJibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHUKa.

[TonoOue TpeyroapbHUKOB, K03pduuueHT mnomodus. IlpusHaku momoOus TpeyroIbHUKOB.
[TpumeHeHnue Mo1o0us NpyU pelICHUH TPAKTUYECKUX 3a/1a4.

CpoiictBa Tmomaneil reomerpuueckux ¢uryp. Dopmynsl s IUIOMAAH TPEYTOJIHHHKA,
napajuiesorpamma, pomOa u tpaneimu. OTHOIIEHHE U0 Mo100HBIX (Guryp.

Beruucnenune miomaeit TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. [Ipumenenue teopems! [Tudaropa npu perieHny NpaKTHYECKUX 3aad.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOro yrja HpsSAMOYTOJBHOTO TpeyroibHUKa. OCHOBHOE
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TPUTOHOMETPHIECKOE TOXKIECTBO. Tpuronometpuueckue ¢yHkuu yrios B 30, 45 u 60°.

BrnucaHHble M LEHTpalbHBIC YIJIbL, YIOJ MEXIY KAacaTeIbHOM U XOpPAOWU. YTIIBI MEXIy
XOpJaMd UM CEeKylMMU. BrnucanHble U ONHUCAaHHbIE YETHIPEXYTOJIBHUKU. B3anmHoe
pacrojoxkeHne JBYyX OKpykHocTei. Kacanme okpyxknHoctei. OOmue KacaTeldbHbIE K IBYM
OKPYKHOCTSIM.

9 k1acc

Cunyc, xocunyc, Tanrenc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
DopMyJIbI IPUBEACHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. PellleHue npakTHUecKux
3a]1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue momobus. [logodre cOOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 MpPOU3BEAECHUM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BENEHUH OTPE3KOB CEKYILUX,
TeopeMa O KBaJpaTe KacaTeabHOM.

Bexrtop, sumHa (MOZyJdb) BEKTOpa, COHAIPABICHHbIE BEKTOPHI, MPOTUBONOJIOKHO
HaIIpaBJIICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpPAllUU HaJ
BeKTOpaMu. Pa3noxkeHne BEKTOpa MO ABYM HEKOJUIMHEApHbIM BekTOpaM. KoopamHaTel BEKTOpa.
CkansipHoe npou3BeieHue BEKTOPOB, IPUMEHEHHUE JJIs1 HAXOKJIEHUS JJIMH U YT JIOB.

JlexapToBbl KOOpAMHATHI HA TUIOCKOCTU. Y PABHEHUS IPSIMOU U OKPYKHOCTH B KOOPAMHATAX,
IIEpPECEUEHNE OKPYKHOCTEH U NPSIMBIX. METO KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKHU. [[nuHa OokpykHOCTH. ['pagycHas u paauaHHass Mepa yria,
BBIUMCJIEHUE JJIMH IyT OKpYyXHOcTel. [nomans kpyra, cekropa, cerMeHTa.

JIBU>KeHUsl TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (3JIeMeHTapHbIEe MpeiCTaBICHUS).
[Tapannensubiii neperoc. [loBopor.

BeposiTHOCTB M cTaTHCTHKA
7 kiacce

[IpencraBnenue NTaHHBIX B BUJE TaONHUIl, [uarpamm, rpadukoB. 3aroJHeHUE TaOUll, YTCHHE
U TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATBIX) W KPYroBbiX). UreHue rpadukoB
peanbHbIX mponeccoB. M3pnedyenne mHboOpMaluu U3 AUarpaMM M TaOJMIl, UCIOIb30BAHHE U
UHTEPIIPETALMS TaHHBIX.

OnucatenbHas CTaTUCTUKA: cpeaHee apudMeTHUecKoe, MeauaHa, pa3Max, HauOolbllee H
HaMMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX AaHHBIX. [IpuMepsl cilydyaitHOI H3MEHYHBOCTH.

Cry4aiiHblif 3KCHEpUMEHT (OMBIT) U ciyyaiiHoe coObiThe. BepositHocts M vactorta. Posb
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpojae U B obmiectBe. MoHeTa U
UrpajgbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. CreneHp BepmuHbL. Yucino pédep U cymMmapHasl CTETICHb BEPIIUH.
[IpencraBnenue o ceszHoctu rpada. lenu u mukisl. [lytu B rpadax. O6xon rpada (diinepos
nyTh). [IpeacraBnenue o0 opueHTHpoBaHHOM rpade. Pemenune 3agau ¢ moMosio rpados.

8 kiace

[IpencraBnenue TaHHBIX B BUAE TaOIUII, IMarpamMm, rpauKoB.

MHoOXecTBO, JJIEMEHT MHOXECTBa, MOAMHOXkecTBO. Ornepauyu HajJg MHOKECTBaAMHU:
o0beMHEHHEe, TepecedeHue, JononHeHue. CBOHCTBa omepauuid HaJg MHOXECTBAMHU:
MIEPEMECTUTEIIBHOE, COYETATENIbHOE, paCHpelenTeNIbHOe, BKIOUeHHs. lcnonp3oBaHue
rpaduUyecKoro MpeJCTaBICHUSI MHOXKECTB ISl OMMCAHUS peajbHBIX MPOIECCOB U SBICHUH, MPU
peuIeHny 3a1ay.

W3mepenune paccenBaHus JaHHBIX. Jlucmepcus M CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX
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HabopoB. Jluarpamma pacceuBaHusl.

DneMeHTapHble COOBITHS ciay4yaiiHoro ombiTa. CiydaliHple cOObITHS. BeposTHOCTH COOBITUH.
OnBITE C paBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COObITUsIMHU. CiydaiiHbIi BIOOp. CBS3b MEXKIy
MaJIOBEPOSITHBIMU M MPAKTHYECKH JOCTOBEPHBIMU COOBITUAMU B IPUPOJIE, OOIIIECTBE U HAYKE.

JepeBo. CBoiicTBa A€peBbEB: €JUHCTBEHHOCTh ITYTH, CYILIECTBOBAHME BHUCSYEH BEPIIUHBI,
CBSI3p MEXIy YHCIIOM BepimuH u uucioMm pedep. [IpaBunmo ymHoxkeHus. Pemenune 3amad c
MOMOIIIBIO TpadoB.

[IpotuBomnonoxueie coObiTHs. Juarpamma Ditnepa. OObeAMHEHNE U TIEPECCYCHUE COOBITHIM.
HecoBmecTHble coObITHs. DPopMyIia CII0KEHUS BEPOSTHOCTEH. Y CJIOBHAs BEpOsITHOCTh. [IpaBuino
yMHOXXeHUs. He3aBucumele coObiTusl. IlpencraBnenne sxkcnepumMeHTa B BUJE JiepeBa. Pemenue
3a/1ad Ha HaXO0KI€HUE BEPOSATHOCTEN C IIOMOIIBIO IEPEBA CIIyYalHOI0 SKCIIEPUMEHTA, IUarpaMM
Diinepa.

9 kaacce

[lpencraBieHre AaHHBIX B BUAE TaONUL, auarpamm, rpaukoB, MHTEpPHpETAlMs JaHHBIX.
UteHue U mocTpoeHue Tabiaul, 1uarpaMmm, rpapKoB 110 peaibHbIM JAHHBIM.

[lepectanoBku u ¢akropuan. Couetanus W uuciao couyeTaHuid. TpeyrombHuk Ilackans.
Pemenue 3a1a4 ¢ uCnosabp30BaHMEM KOMOUHATOPUKH.

I'eometpuueckass BepossTHOCTb. CiydaifHbIi BBIOOp TOUKM W3 (DUTYpHI HA IJIOCKOCTH, W3
OTpE3Ka U U3 JYT'U OKPYKHOCTH.

Hcneitanue. Ycnex u Heynaya. Cepust ucnbITaHui 70 nepBoro ycnexa. Cepust UCHbITAaHUI
Bbepnysu. BepositTHocTn coOBITHI B cepuu UcTibITaHU bepHyu.

CnyualiHas BeJMYMHA M paclpelielieHne BeposTHocTed. MaTemaTuueckoe OXuUJaHue |
pucriepens. IIpuMepbl MaTeEMaTUYECKOrO0 OXKUAAHUSA KAK TEOPETUYECKOrO0 CPEIHEro 3HAYCHUs
BEJIMYMHBI. MaTeMaTH4eCKOe 0KMIAHUE U JUCIEPCUS CIIy4alHON BEJIUYHMHBI YHCJIO YCIIEXOB B
CEpHUU UCIIBITAHUN bepHyIIIn».

[TonsiTue o 3akoHe OoybmMX ynces. M3MepeHue BEpOSITHOCTEN ¢ MOMOIIBI0 4acToT. Poib u
3HAYCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJIEC U OOIIECTBE.

IIJTAHUPYEMBIE PE3YJIbTATHI

JJUUYHOCTHBIE PE3YJIBTATHI

NaTpMOTHYECKOEe BOCIHMTAHME: TIPOSBICHHEM UHTEpeca K TMPONUIOMY M HACTOSILEMY
POCCUNCKONM  MaTeMaTUKH, IIEHHOCTHbIM OTHOLIEHUEM K JIOCTHKEHHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCUMCKON MATEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JTOCTUKEHHI B
JpYTUX HAyKaxX W MPHUKIATHBIX cepax;

rpaxIaHCKOEe M JYXOBHO-HPAaBCTBEHHO€ BOCIHTAHHWE: TOTOBHOCTHIO K BBIIIOJIHEHUIO
00s13aHHOCTEH TpaXJaHWHA W peaju3allid ero TpaB, MPEJCTaBICHHEM O MaTEeMaTHYECKHUX
OCHOBax (YHKIIMOHUPOBAHUS pA3IUYHBIX CTPYKTYp, SBICHHMM, NpOIEAyp TIpa)JaHCKOro
oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO ATHUYECKHUX MPOOIeM,
CBA3aHHBIX C MPAKTUYECKUM TMPUMEHEHHUEM JIOCTI)KEHHUH HayKHd, OCO3HAHHUEM BaXXHOCTU
MOpaJ'II)HO-E)TI/I‘IeCKI/IX HpI/IHIII/IHOB B ACATCIIBHOCTHU yLIéHOl"O;

TPYAOBO€ BOCIIUTAHUE: YCTAHOBKOW HAa aKTUBHOE yYaCTHE B PEIICHUH MPAKTUUECKHUX 3a/au
MaTEeMaTHYECKOW HaIPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO O00pa30BaHUs HA
OPOTSHKEHUM BCEM KU3HU JUISl YCHEIIHOM NpoQecCHOHANbHON NEATEIbHOCTH U PAa3BUTHEM
HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM M TMOCTPOCHHEM WHAMBUIYATbHON TPACKTOPHH
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o0pa3oBaHHMsl W >KU3HCHHBIX IUIAHOB C Y4YETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
nOTpeOHOCTEH;

3CTeTHYECKOe BOCHUTAHHE: CIIOCOOHOCTHIO K OMOIMOHAIIBHOMY U 3CTETHUYECKOMY
BOCIIPUSATHIO MaT€MaTHUYECKUX OOBEKTOB, 3a/iad, PEIICHWUU, PACCYKICHWU, YMEHUIO BUIIETh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 IMO3HAHMUSA: OPUECHTALMEH B JIESITEJIBHOCTA HA COBPEMEHHYIO CUCTEMY
HAay4YHBIX TPEJCTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0l1ecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOM HayKH Kak cQepbl YeJIOBEUECKOW IesITeIbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTUS ILIMBUJIM3ALIMM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTHYECKOW KYJIbTypOM Kak CpeJCTBOM MO3HAHUS MHpa, OBJIAJCHHEM
MPOCTEUIIMMH HaBBIKAMH HCCJIEA0BATEIBCKOM €S TEIbHOCTH;

¢pusnueckoe BocnuTAHHE, (POPMHPOBAHUE KYJIbTYPbl 310POBbSi U 3MOLMOHAJIBLHOIO
0J1aronoJry4usi: TOTOBHOCTHIO NPUMEHSATh MAaTEMAaTHYECKHE 3HAHUA B HHTEPECax CBOErO
3JI0pPOBbsI, BEJICHUS 3/I0POBOTO 00pa3a KU3HM (370pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM
3aHSATUA W OTObIXa, peryisapHas Qu3udeckas aKTHBHOCTH), CPOPMUPOBAHHOCTHIO HAaBBIKA
pediekcuu, TprU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TaKOTO XKe IpaBa APYroro 4eloBeKa,

JIKOJIOTHYeCKOe BOCIIMTAHUE: OPUCHTAIIMEN HA MPUMEHEHHE MAaTEeMATHYECKUX 3HAHUW JJIA
perieHns 3ama4 B O0JIACTH COXPAHHOCTH OKPYKAIOWIEH cpenbl, TUIAHHUPOBAHUS TMOCTYNKOB U
OIICHKM WX BO3MOXKHBIX TOCJIEACTBUH [UIsI OKpYKAIOUIeW cpeabl, OCO3HaHHEM TI00aTbHOro
XapakTepa dKOJOTHIECKUX MPOOJIEM U IMyTeH WX PEIICHUS;

ajanrauuss K M3MEHAKWIIUMCH YCJOBMSIM COUMAJIBHON W TNPUHPOAHOH cpelabl:
TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSAX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITCIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX
JIOJICH, MPpUOOPETaTh B COBMECTHOW NIEATEIIPHOCTH HOBBIC 3HAHWS, HABBIKM M KOMITCTCHIIUU U3
OMbITA JPYrHX; HEOOXOIUMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHWUH, B TOM 4YHUCIE
dbopMyIUpoBaTh HICH, MOHSATHS, THIOTE3bl 00 OOBEKTaX M SBICHHUIX, B TOM YHCIIC paHEE
HEU3BECTHBIX, OCO3HABAThH ACPUIIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO
CHUTYyaIlMl0 KaK BBI3OB, TPEOYIOIHMA KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMBIC PEHICHUS H
nercTBUs, POpMyITHPOBATH U OIIEHUBATHh PUCKH U MOCIEACTBHS, (POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe TeCTBUS
ba3zoBble Jlornyeckue aeiicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NMPHU3HAKKM MaTEMAaTHYECKHUX OOBEKTOB,
MOHSATUH, OTHOIIEHUH MEXAY TOHATHSAMHU, (QOPMyIHpOBaTh OMNPEICIICHHUS TMOHSITHH,
YCTaHABIMBATh CYHICCTBCHHBI MPHU3HAK KJIACCHU(UKAIIMKA, OCHOBAHHS i OO0OOIIEHUS U
CpaBHEHMS, KpUTEPUHU MTPOBOJIMMOI'0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYJUPOBaTh U TMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTCIIbHBIC W
OTpHIIaTeNIbHbIC, CTUHUYHBIE, YACTHBIE U O0IINE, YCIOBHEIC,

BBISIBIIATh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U MPOTUBOpeuus B (pakrTax,
JAHHBIX, HAOMIONCHUSAX W  YTBEPXKICHUAX, TMpejyiaraTb KPUTEPUH IS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNL;
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JIeNIaTh BBIBOJABI C HCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3AKIIFOUEHU, YMO3AKIFOUEHUH 110 aHAJIOTHH;

pa3dupath 0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKACHU (IPSIMbIE U OT MPOTUBHOIO),
IPOBOJUTH  CAMOCTOATEIBHO  HECJIOXKHBIE JIOKa3aTelIbCTBA  MaTeMaTUYeCKUX  (haKTOB,
BBICTpaUBATh AaPryMEHTAIMIO, NPHUBOIAWTH MPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PaCCyKICHUS;

BBIOMpaTh croco0 pemeHuss y4eOHOW 3aaun (CpaBHUBATH HECKOJBKO BapHaHTOB
pemieHusi, BbIOMpaTh HamOoJjiee TMOAXOMAIMA C YYETOM CaMOCTOSITENFHO —BBIJIEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejbcKue 1eMCTBUA .

UCTIOJb30BaTh ~ BOMPOCHI ~ KaK  HMCCIEJOBATEILCKUH  WMHCTPYMEHT  ITO3HAHWUS,
dbopMyIHpOBaTh BOMPOCH], (UKCHPYIONIME MPOTUBOpEUUE, MPOOJIeMy, CaMOCTOSTEIBHO
YCTaHABIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATh TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHUE;

. MPOBOJUTH MO CAMOCTOATEIHHO COCTABICHHOMY IIJIaHY HECIOXKHBIA JKCIEPUMEHT,
HEOOJIbIIOE HCCIEAOBAaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOiA;
. CaMOCTOSITENIEHO (DOPMYITHPOBATH 00OOIICHS M BBIBOABI MO PE3yIbTaTaM MPOBEJAEHHOTO
HAOII0/IEHNU s, UCCIIEJIOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOITYYEHHBIX PE3yJIbTATOB, BHIBOJIOB U
0000IIIeHN;
. IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTATH MPEIIOIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unopmanmeii:
. BBISIBJIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh HHPOPMAIIUHU, TAHHBIX, HEOOXOUMBIX JIJIs
pelIeHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(OpPMAIUIO
Pa3IUYHBIX BUIOB U (hOPM MPEACTABICHUS;

BbIOMpaTh (hopMy MpecTaBiIeHHs] MHPOPMAIIMU U WILTIOCTPUPOBATH pelIaeMble 3a1auu
cXeMaMH, TuarpaMMmamMu, HHOM TpaduKoi 1 uX KOMOMHAIIUSIMH;

OIICHUBATh HAJAEKHOCTh MH(POPMAIIUU TIO KPUTEPHUSIM, TPEIUIOKEHHBIM YIUTEIIEM HWIIH
c(hOpMYITHUPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

BOCTIPUHUMATL ¥ (DOPMYITUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIIOBUSMH W IEISIMHU

oOIIeHwusl, SICHO, TOYHO, TPAMOTHO BBIPa)KATh CBOIO TOYKY 3PCHHSI B YCTHBIX W IMHUCHMEHHBIX
TEKCTax, JaBaTh TOACHEHUS IO XOAYy pEIICHUs 3aJauyd, KOMMEHTHPOBATh MOJyUYEHHBIN
pe3yJbTarT;
. B XO7€ 00CY)KJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMBbI, IPOOIEMBI,
pelaeMoi 3a/auu, BBHICKA3bIBATh HJIEH, HAIICJICHHBIE HA MOUCK PEILICHHS, COMOCTABIATH CBOU
CYXKJIEHUS C CY)KJICHUAMHU JIPYTUX YYaCTHHUKOB JAuajiora, 0OHapyKUBaTh Pa3IMYUE U CXOJICTBO
NO3ULINH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

MPECTaBIATh PE3yIbTAThl PEHICHHs 3aadyM, HKCIIEPUMEHTA, UCCICIOBAHMs, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (QopMaT BBICTYIUIEHHA C Yy4€TOM 3a/Jad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;
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MMOHMMATh W MCIOJH30BaTh IPEHMYIIECTBA KOMAaHIHOW U WHIUBUAYATbHOU paOOTHI TIPH
pelieHnn y4eOHbIX MATeMAaTUYECKUX 3a/1a4;

MPUHUMATDH 11€JIb COBMECTHOM AEATENbHOCTH, IMIIAHUPOBATH OPTaHU3AIMIO0 COBMECTHOM
paboThI, pactipeaesiTh BUILI pabOT, TOroBapuBaThHCS, 0OCYKIATh MPOIIECC U PE3yIbTaT PabOTHI,
000011aTh MHEHHUSI HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpyHmoBbIX (hopmax paboThl (00cykaeHusl, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYpMBl U JAPYTHE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU JACUCTBUA C
IPYTHMH YJICHAMH KOMAaH[IbI, OIICHWBATh KAYECTBO CBOETO BKJaga B OONIMN MPOIYKT IO
KpUTEpUsM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUS.

PerynsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranuszaumsi:
. CaMOCTOSITEJILHO COCTaBISATh IUIAH, QJITOPUTM peHIeHHUS 3aAadd (WM ero 4YacTh),
BBIOMpATH CIOCOO pEIIeHUsT ¢ YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ yIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHATbHbBI HHTE/UIEKT:

BJIaJIeTh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOIIS Tpoliecca U pe3ybTaTa PelIeHUs
MaTeMaTHYCCKOU 3aJauu;

. MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IMPH PEIICHUU 3aJa4d, BHOCHTH
KOPPEKTHBBl B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWIEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTCH;
. OIICHUBATh COOTBETCTBHE PE3yJibTaTa JCATEIHHOCTH TOCTaBICHHOW IEIM U YCIIOBHSIM,
OOBSICHATH MPUYMHBI JOCTHKCHHS U HE JOCTHXKEHUS 1IeJI, HAaXOAUTh OIMOKY, TaBaTh OIEHKY
pUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI
5 kmace

Yucjia 1 BHIYHCIEHHUS

[lonnmath U MPaBUIBHO YHOTPEOISATH TEPMHUHBI, CBA3AHHBIC C HATypaIbHBIMHU YHCIIAMU,
OOBIKHOBCHHBIMU U JICCSITUIHBIMU JAPOOSMHU.

CpaBHUBaTh U YMOPSJA0YMBATH HATypaJbHBIE YUCIIA, CPABHUBATH B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE IPOOHU, JECATUIHBIEC TPOOH.

COOTHOCHUTH TOUKY Ha KOOPJUHATHOM (YUCIIOBOI) MPSAMOM C COOTBETCTBYIOIIMM €11 UUCIIOM U
M300pakaTh HATYpaJIbHBIC YKCIIA TOYKAMH Ha KOOPAWHATHOM (YMUCIIOBOM) IPSMOIA.

BremonHATe apudMeTHYecKue JEHCTBUS C HATYPAJIbHBIMH YHUCIAMH, C OOBIKHOBEHHBIMH
JIpoOSIMU B MIPOCTEHIIINX CIIydasiX.

BBITIOTHATE POBEPKY, MPUKUIKY pe3ysibTaTa BeIYHCIeHUH. OKPYyTIsATh HATypalbHBIC YUCTIA.

PenreHne TeKCTOBBIX 33124

Pemate TekcTOBBIE 3324 apU(METHUECKHUM CIIOCOOOM M C TOMOIIBIO OPTraHW30BaHHOTO
KOHEYHOT0 repedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amauun, conmepikamiye 3aBUCHMOCTH, CBS3BIBAIOIIME BEIMYHUHBI: CKOPOCTb, BpPEM,
paccTosiHue, lieHa, KOJIMYEeCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMBI, TAOIHIIBI, 0003HAUCHHUS MIPH PEIICHUH 3a]1a4.

[Tonmb30BaThCS OCHOBHBIMU €JIMHHUIIAMH W3MEPEHUS: IIEHBI, MACChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPaKaTh OJIHU €MHHUIIBI BETUYHHBI Yepe3 IPYTHeE.

W3BnekaTh, aHaIW3WpPOBATH, OICHWBATh HWH(GOPMAIIMIO, TMPEJACTABICHHYIO B TabiuIe, Ha
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CTOJIOYATOW JMarpaMMme, WHTEPIPETHPOBATH MPEACTABICHHBIC JAaHHBIC, MCIOIB30BATh JTaHHBIC
IpU PELICHUHU 3a7ay.

Harasanas reomerpust

[Tonp30BaThCsl TEOMETPUUYECKUMH TOHSATUSMHU: TOUYKA, MpsMas, OTPE30K, JydY, Yrod,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBomuTh TpHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpPa, HUMEIOMUX (OpMy HU3yUEHHBIX
reOMEeTpUIECKHX puryp.

Hcnonp30BaTh ~ TEPMHHOJIOTHIO, CBA3aHHYIO C  YIJIAMH:  BEpIIMHA, CTOpOHA, C
MHOT'OYTOJIbHUKAaMU: YTroJl, BEPIIMHA, CTOPOHA, TUarOHajb, C OKPYXHOCTBIO: pauycC, JHAMETD,
LEHTP.

N300paxaTh n3yuyeHHbIC Te€OMETpUUECKHe (PUrypsl Ha HETMHOBAHHOW M KJIETYAaTOW Oymare ¢
IIOMOILBIO LIUPKYJIS U IMHEHKH.

HaxonuTh IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TIOMOLIBIO JINHEWKH, CTPOUTH
OTpPE3KH 3a/JaHHON JJIUHBI; CTPOUTH OKPY>KHOCTH 33JJaHHOT'O paJiyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB NPSMOYTOJIBHUKA, KBaJgpaTa Ul MX MOCTPOCHHUS,
BBIYMCIICHUS TUIOLIAIU U TEPUMETpa.

Bbruucnare nepuMerp M IUIOIIAJb KBaJpaTa, NPSAMOYTOJbHHKA, (UIYp, COCTABICHHBIX W3
IpSMOYTOJIBHUKOB, B TOM 4Kcie GUryp, n300pax€HHBIX Ha KJIETYaTO Oymare.

[Tonp30BaThCsi OCHOBHBIMH METPUYECKUMH €IUHHUIIAMU HW3MEPEHUs JUIMHBI, IUIOIIAAH;
BBIPA)KATh OJJHH €JMHUILIBI BEJIMUYUHBI Yepe3 ApyTHe.

Pacno3naBath napansenenunes, Ky0, ICIIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IrpaHb,
U3MEpEeHUs, HaXOJUTh NU3MEPEHUS Iapajuiesienumneaa, Kyoa.

Bbruucnare 00béM kyOa, mapajienenunesna IO 3aJaHHBIM H3MEPEHHUSM, MOJIb30BATHCS
eAMHULAMU U3MepeHus 00bEMa.

Pemare HeclioXkHBIE 337aYydl HA HM3MEPEHHE T'€OMETPUYECKMX BEIWYMH B TPAKTUYECKUX
CUTYyaIMsIX.

6 xnacc

Yucia v BeIYUCICHUSA

3HaTh W TIOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMUA BUIAMH YHCEJI M CIIOCOOAMHU HX
3aIlUCH, MEPEXOUTH (€CITU 3TO BO3MOKHO) OT OJJHOM (hOPMBI 3alHCH YHCIIa K APYTOH.

CpaBHMBaTh W YNOPAJOYMBATH LEJbIC 4YHCIA, OOBIKHOBEHHBIE U JECSATUYHBIE ApOOH,
CPaBHMBATh YUCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BbimonHATe, coderas yCTHble W IHUCbMEHHbIE MPHUEMBI, apupMeTHUECKUue MAECHUCTBUA C
HATypaJbHBIMH ¥ UEJNBIMH YHCJIaMH, OOBIKHOBEHHBIMH M JECATHYHBIMH  JpoOsSMHU,
HOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbuuciaTe 3HaYSHUS YMCIIOBBIX BBIPAYKEHH, BBIIOTHATH MPUKHUIKY W OLECHKY pe3ysbTaTa
BBIYMCIICHUH, BBIMOJHATH MPEeoOpa30BaHUsl UHUCIOBBIX BBIPAKEHUI Ha OCHOBE CBOMCTB
apu(MEeTHICCKUX JICUCTBUH.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHOM NpPSIMONM C COOTBETCTBYIOUIMM €M 4YHMCIOM U
n300paXkaTh YKClla TOYKAMHU HA KOOPAMHATHON MPSAMOM, HAXOJUTh MOAYJIb YHCIA.

COOTHOCHUTD TOYKH B MPSIMOYTOJILHON CHCTEME KOOPAMHAT C KOOPAMHATAMH 3TOH TOUKH.

OKpyrasTh Lenble Yhciia U IECITUYHbIE JpOoOU, HAXOJUTh IPUOIMKEHUS YnCell.

YucaoBblie 1 O0yKBeHHbIE BbIPaKeHUSs

[TonumaTh ¥ ynoTpeOsATh TEPMHUHBI, CBS3aHHBIC C 3alHMCHIO CTENEHM YHMCIA, HAXOIUTh
KBaJpaT M KyO 4KCIIa, BBIYMACIISTH 3HAYCHHUS YUCIIOBBIX BBIPAXKCHUH, COJIEPIKAIINX CTECTICHH.

[Tonp30BaThCsl MpU3HAKAMM JEIMMOCTH, PACKIaJbIBaTh HaTypalibHbIE YHCIAa Ha MPOCTHIC
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MHOKHUTEIH.

[Tonp30BaThCst MacIITabOM, COCTaBIISITh MPOTIOPIIUU M OTHOILICHHUS.

Hcnonb3oBaTh OYyKBBI Ui 00O3HAYEHUsS YUCEN MPU 3aMUCHU MAaTEeMATUYECKUX BBIPAKEHUU,
COCTaBIISATH OyKBEHHBIC BBIPAKCHUS U (DOPMYJIBI, HAXOJAUTH 3HAYCHHSI OYKBEHHBIX BBIPAXKCHUH,
OCYUIECTBIISIsI HEOOXOIUMbIE TTOJICTAHOBKHU U MPe0Opa3oBaHusl.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 33124

Pemate MHOTOIIarOBBIE TEKCTOBBIE 33/1a4U apU(METHIECKUM CIIOCOOOM.

Pemate 3amaun, cBA3aHHBIE C OTHOIIEHUEM, MPOMOPLUOHAIBHOCTHIO BEJIUYHH, TPOLIEHTAMH,
pemaTh TpU OCHOBHBIE 3a/1a4 Ha IPOOH U MPOLICHTHI.

Pemate 3anmaum, conepikaiye 3aBUCHUMOCTH, CBA3BIBAIOIIME BEJIMYUHBI: CKOPOCTb, BpEMS,
paccTosiHUe, IIeHa, KOJIMWYECTBO, CTOMMOCTh, MPOU3BOIUTEIHHOCTb, BpeMs, O00BEM paboThI,
UCIIONB3Ysl apuPMETHYeCKUe JICHCTBUSA, OICHKY, MPUKHUAKY, TOJIb30BAThCS E€IUHULIAMU
M3MEPEHHS] COOTBETCTBYIOIIUX BEJIMUHMH.

CocTaBnaTh OyKBEHHbIE BBIPAXKEHUS IO YCIOBUIO 3aa4H.

W3Bnekats mHMOpMAIMIO, MPEACTABICHHYI0 B TaONMIAX, HA JHHEWHOH, CTONOYATONW WU
KpyroBOM JuarpamMmax, MHTEPIPETUPOBATh IPEICTABICHHbIE JaHHBIC, MCIOJIb30BATh JAHHBIE
MIpU PEILICHUHU 3a/1a4.

[IpencraBisaTh HHGOPMAIUIO C TOMOIIBIO TAOJIHUI, IMHEHHON U CTOIOUATON JUarpaMMm.

Harasianas reomeTpus

[TpuBOaNTE TPUMEpPHl OOBEKTOB OKPYXAIOIIETO MHpa, UMEIIMX (OpMy H3yUEHHBIX
T€OMETPUUECKUX TUIOCKMX W MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISA, TUHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOW W KJIETYATOU
OyMare W3y4YeHHbBIE IUIOCKHE T'E€OMETpHUYecKHe (QUTYphl W KOH(MHUTYpalluu, CHMMETPUYHBIE
burypsl.

[Tonp30BaTHCS TEOMETPUICCKUMHU TTOHITHSMH: PABCHCTBO (UTYP, CHMMETPHSI, UCTIOIH30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CHMMETPUU, HEHTP CUMMETPHH.

Haxonute BeIWMYHMHBI YTJIOB H3MEPEHHUEM C TMOMOINBIO TPAHCIIOPTUPA, CTPOUTH YTJIBI
3a/IaHHOM BEJIMYMHBI, TOJB30BAaTbCsl MPU PEUIEHUWH 3ajay TpagyCHOM Mepol yIJIIOoB,
pacno3HaBaTh HA YEPTEXKAX OCTPBIMA, MPSIMOi, pa3BEPHYTHIN U TYHOM YTJIbL.

Bbluucnsate IIMHY JIOMaHOW, NEPUMETP MHOTOYTOJbHUKA, I0Jb30BAThCA E€IUHULIAMU
W3MEPEHMS JJIMHBI, BbIPAXaTh OJHHU €IMHHLIBI U3MEPEHHUS ITUHBI Yepe3 Apyrue.

Haxonute, ucnonb3ys 4epTExKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS TOUYKaMH, OT
TOYKH J0 MPSAMOM, IJIMHY MYTH Ha KBAJIPaTHOU CETKE.

Breruucnsate mmomanas Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOIB30BaTh pa30ueHNE
Ha TPSIMOYTOJILHUKH, HAa paBHBbIC (HUTYpPHI, TOCTPAUBAHUE N0 MPSMOYTOJIbHUKA, MOJIB30BATHCS
OCHOBHBIMM €IMHMIIAMHU U3MEPEHUs IIJIOIIAU, BbIPAXaTh OJHH €IMHUIIBI U3MEPEHUS IIJIOMaaN
4yepes Ipyrue.

PacrioznaBaTth Ha MoOJENSX U M300paKEHUSAX MHUPAMHIY, KOHYC, LHJIMHJIP, HUCIOIL30BaTh
TEPMUHOJIOTHIO: BEpIIHHA, peOpo, rpaHb, OCHOBaHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToil Oymare nNpsSMOyroJibHbIN MapasuieNenurne].

Beraucisate 00b€M NMPSAMOYTOIBHOTO TMapajulesienunea, Ky0a, MoJb30BaThCS OCHOBHBIMU
eIMHUIIAMH U3MEPEHHUsI 00bEMA.

Pemate HecnOKHBIE 3a7aYM HAa HAXOXKICHHUE TC€OMETPUUYECKHX BEJIMYMH B TMPAKTHYECKUX
CUTYyaIUsX.
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MaremaTuka. AJjreopa
7 Kaacce

Yuciia 1 BBIYMCJICHUS

BoinmonHsATh, couerass yCTHbIE U IHUCHBMEHHBIE TPUEMBI, apupMeTHUecKHe IEHCTBUS C
palMOHAILHBIMU YUCJIAMHU.

HaxonuTh 3Hau€HUs! YMCIOBBIX BbIpAXKEHUH, IPUMEHATh Pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIUMCJICHUS] 3HAUEHUI JOPOOHBIX BBIPAXKECHHM, cofepaliuX OObIKHOBEHHBIE U JECATUUHBIC
Ipoou.

[lepexoaute OoT OgHOM (OPMBI 3alUCH YUCEN K JApYroi (mpeoOpa3oBbIBaTh JECATUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCSITHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO JPOOB).

CpaBHUBaTh U YHOPAJOUYMBATH palMOHANIbHbIE 4Yuciaa. OKpyIJIATh 4ucia. BBINOIHATH
NPUKHUJIKY U OLEHKY PE3yJIbTaTa BBIYUCIIEHUH, OLIEHKY 3HAUYEHNUW YUCIIOBBIX BBIPAXKEHUM.

BbINONMHATH 1eHCTBUS CO CTENEHSAMHU C HaTypaJbHBIMU MTOKA3aTEIsIMHU.

IIpuMeHsITh NPU3HAKU JETMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYpaJIbHbIX YUCE.

Pemath npakTHMKO-OpUEHTUPOBAHHBIE 3aJayM, CBS3aHHBIE C OTHOLIEHUWEM BEJIMYMH,
IPONOPLHOHAIBHOCTBIO BEJIMYKH, IPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 3aa4
¢ Y4€TOM OTpaHUUYCHHH, CBSI3aHHBIX CO CBOWCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AuredpanvyecKkue BbIpasKeHUs!

Hcnonb3oBaTh anredpanyeckyo TEPMHHOJIOTHIO M CUMBOJIMKY, MIPUMEHATh €€ B Ipolecce
OCBOEHHUS yueOHOro MaTepHara.

HaxonuTh 3HaueHMst OYyKBEHHBIX BBIPa)KEHUM MPH 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHus LEJIOT0 BBIPAKEHHS B MHOTOWIEH IpPHUBEICHUEM IOJIOOHBIX
cJ1araeMblx, paCKpbITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJHOWIEHA HA MHOIOWIEH U MHOIOYJIEHA HA MHOTOYJIEH, IPUMEHSATh
dbopMyIIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3lokKEHNE MHOTOWIEHOB HA MHOXUTEIIN C MIOMOIIbIO BHIHECEHHS 3a CKOOKHU
o0IIero MHOXUTEJsS,, TPYNIHUPOBKH CIAraeMblX, MpUMEHEHUus (OpMyJ COKpAIIEHHOrO
YMHOXEHHUS.

[TpumensTh TpeoOpa3oBaHKs MHOTOUJICHOB JJIsl PELEHUS Pa3IuYHbIX 33]1ad U3 MaTeMaTUKH,
CMEXHBIX IPEIMETOB, U3 PEAIbHON IPAKTHKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEH C HATypalbHBIMHU IMOKa3aTeIsIMH AJsl MpeoOpazoBaHUs
BBIPAKECHUM.

YpaBHeHHs M HepaBeHCTBA

Pemate nuHelHbIE ypaBHEHHs C OJHOM NEPEMEHHOM, MPUMEHss NpaBuia MEepexona OT
UCXOJHOTO YpaBHEHUS K paBHOCUIbHOMY eMmy. [IpoBepsATh, sBISE€TCS JM YHCIO KOPHEM
YpaBHEHHSI.

[TpumensTe rpadguyeckue METOAbl NpPU PEHICHUHM JHMHEWHBIX YPaBHEHHH M UX CHCTEM.
[TonbupaTe mpuMepsl Mmap YHUCEN, SBISIONIMXCS PEIICHUEM JIMHEWHOr0 YpaBHEHHS C JAByMS
[IEPEMEHHBIMHU.

CTpouTh B KOOPJMHATHON IJIOCKOCTU TpaduK JIMHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH,
MOJIB3YSCh TpaKOM, IPUBOAUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pemwath cucTteMpl ABYX JHMHEMHBIX YpaBHEHUH C JByMS IE€PEMEHHBIMHM, B TOM YHCIE
rpauyecKH.
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CocTaBnaTh M pemaTh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, MHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/Jauyd IOJyYEHHBIN
pe3yJIbTar.

DOyHKIUU

N300pakaTh Ha KOOPJMHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIAHHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YUCIIOBbIC IPOMEKYTKH Ha aJreOpandeckoM si3bIKe.

Ot1MmedaTs B KOOPAMHATHON MJIOCKOCTH TOUYKH I10 33laHHBIM KOOpAMHATAM, CTPOUTH I'paduku
TuHEeWHBIX QyHKIud. CTpouTh rpaduk GyHKINN Y = [X|.

OnuceIBaTh ¢ MOMONIBIO (QYHKIUN M3BECTHBIC 3aBUCUMOCTH MEX]ly BEIMUYMHAMU: CKOPOCTH,
BpPEMs, pACCTOSHHUE, LE€HAa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTENBHOCTb, BpeMs, OO0BEM
paboThI.

Haxonuts 3HaueHune QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpaduyeckuii cnocoO® MpPEACTaBICHUS W aHaau3a WHQOpMaIuu, W3BIEKATh H
MHTEPIPETUPOBATh HHPOPMALUIO U3 I'PpadUKOB PEAIbHBIX IIPOLIECCOB U 3aBUCUMOCTEI.

8 kiacc

Yuciia 1 BIYMCJICHUS

Hcnons30BaTh HavaJbHBIE NPEACTABICHAS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN JUIS
CPaBHEHUS, OKPYIJICHHS M BBIYMCICHHUH, M300pa)xkaTh ICHCTBUTENbHBIC YHCIIAa TOYKAMU Ha
KOOPAMHATHOU IIPSAMOM.

[IpuMeHsTh MOHATHE apU(PMETUYECKOro KBaJpaTHOIO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHU,
UCTIOJNB3Ysl TNPH HEOOXOIUMOCTH KaJbKyJSATOP, BBIMOJHATH MPEeoOpa30OBaHUsl BbIPAKCHHIA,
coJiepKalllMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJBIIMX W MaJIbIX YUCEN € IOMOILBI JECATUYHBIX ApoOed U
crenieHel yncna 10.

AuredpanvyecKkue BbIpasKeHUs!

[IpuMeHATh NOHATHE CTENEHM C LEJIbIM IOKa3aTeleM, BBIIOJHATh IPeoOpa3oBaHUs
BBIPAJKECHUH, COIEPIKAIIMX CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.

BhInonHATE TOXIECTBEHHBIE TPE0OPa30BaHUs PALlMOHAIBHBIX BEIPAXKEHUH HA OCHOBE MPABUII
NeMCTBUI HAJl MHOTOYJICHAMH U alare0pandecKuMu IpoOsMu.

PackiapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTh peoOpa3oBaHusl BBIPAXKEHUN ISl PELICHUs Pa3IMYHBIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAIBHON TPAKTUKH.

YpaBHEeHUS U HEPABEHCTBA

Pemwate nMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U DPALMOHAJIBHBIE YPABHEHHMs, CBOISLIMECS K
HUM, CUCTEMBI IByX YPAaBHEHHH C ABYMS IEPEMEHHBIMH.

[IpoBoauTE MpoCTEMIINE UCCAEAOBAHUS YPAaBHEHUU M CHCTEM YpaBHEHHUI, B TOM YHCIIE C
OpUMEHEHHEeM TrpaduUecKux TNpeJcTaBlIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WM
CHUCTEMa ypaBHEHUH pEeLICHUs, €CIM UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuTs OT clioBeCHON (HOPMYJIUPOBKH 334291 K €€ aireOpandecKoi MOJCIH C TTIOMOIIIBIO
COCTaBJICHUS ypaBHEHMsI WM CHUCTEMbl ypaBHEHMM, HMHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJTYUYEHHBIH pe3ybTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLEHKH, PEIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM MEPEeMEHHOM M WX CHUCTEMBI, 1aBaTh TpaQHUUECKy0 HIUIIOCTPALHUIO
MHO’KECTBA PEIICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUU

[ToHumaTh ¥ KCIONB30BaTh (HDYHKIMOHAIBHBIE MOHATHA U S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HayYeHMsI), ONPEAEIATh 3HaUeHUE (PYHKIUHU 110 3HAYCHUIO apryMeHTa, OIlpelesIATh CBOMCTBA
dbyHukIuu o eé rpaduxy.

Ctpouts rpaduku deMeHTapHBIX PYHKIMN BUA:

y =k/X,y = X2, y=x3y =|x|, y= VX, omuchIBaTh CBOWCTBA YUCIOBOH QYHKIMH 110 €& TpaduKy.
9 kaacce

Yuciia ¥ BbIYMCIICHUSA

CpaBHMBATH M yIOPSIOYMBATH PALIMOHAIEHBIE M UPPAIOHAIFHBIC YHCIIA.

Beimonuate apupmMernueckue ACHCTBHS € PalMOHATIBHBIMU YHCJIAMH, COYE€Tasl YCTHbIE U
IUCbMEHHbIE IPUEMBI, BHIIOJIHATH BBIUMCIEHUS C HPPALlMOHAIBHBIMHI YHCIIAMHU.

HaxonuTh 3Ha4YeHHs CTENEHEW C LEJIBIMH TOKa3aTesIMA W KOPHEW, BBIUMCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrasTh 1eHCTBUTENBHBIE YUCIIA, BBINOIHATh IPUKHUIKY Pe3yiIbTaTa BbIUMCICHUH, OLICHKY
YHCIIOBBIX BBIPAKCHUN.

YpaBHeHHs U HEPABeHCTBA

Pemate nuHeliHble U KBaJpaTHbIE YPaBHEHUsI, ypaBHEHMs, CBOAALIMECS K HUM, IpOCTEeHIINE
JIpOOHO-pallMOHANIbHBIE YPAaBHEHHUS.

Pemarte cuctembl AByX JMHEWHBIX YpPaBHEHUH C JIBYMS NEPEMEHHBIMH M CHCTEMBI JIBYX
yYpaBHEHUI1, B KOTOPBIX OJJHO YPaBHEHHE HE ABISAETCS JIUHEHHBIM.

Pemate TexcTOBBIE 3a1a4n anreOpandecKuM CIIOCOOOM C TTOMOIIBIO COCTABJICHHS YPABHECHUS
WIN CUCTEMBI JIBYX YpaBHEHUH C IByMsI IEPEMEHHBIMU.

[TpoBoauTe mpocCTelIME HUCCIEIOBAHUS YPAaBHEHMH M CHUCTEM ypaBHEHHMH, B TOM YHUCIE C
IPUMEHEHNEM TIpadUYecKUX IpeJcTaBlIeHUuN (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WU
CUCTEMa ypaBHEHUH peIIeHNs, €CII UMEET, TO CKOJIbKO, U IpoYee).

Pemare nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHUE
HEPaBEHCTB Ha YMCIOBOW MPSIMOM, 3aIIUCHIBATh PEIIEHHE C TOMOIIBIO CUMBOJIOB.

Pemarts cucTemMbl JTHHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBAaJIpPaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM NpPSIMOM, 3alUCHIBATh
pellIeHHe ¢ MOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MPU PEUICHUN Pa3IMYHbBIX 3a/1a4.

DyHKUUU

Pacno3HaBaTh (yHKIMH M3Y4EeHHBIX BUAOB. II0Ka3bIBaTh CXEMaTHYECKU PACIOIOKEHUE Ha
KOOPJMHATHOM IUIOCKOCTH IpaduKoB (PYHKIIMHA BUJA:
y=kx,y=kx + b, y=k/x,y=ax?+bx +c, y=x3 y=+X, Y = |X|, B 3aBuCHMOCTH OT
3HaYeHUH KOAP(PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKITHIA.

Ctpoute M H300pakaTh CXeMaTUYECKH TI'paUKu KBaJpaTUYHBIX (DYHKLHMH, ONUCHIBATH
CBOWCTBA KBAAPATHYHBIX (DYHKIMIA MO UX rpaduKam.

Pacno3HaBaTh KBagpaTHUHYIO (YHKIHIO 1O (popMylie, MPUBOJUTH MIPUMEPHI KBAaIPATUYHBIX
(GYHKIMH 13 peanbHOM )KU3HU, GU3NKH, TEOMETPUH.

YucioBbie M0C1€10BATEIHOCTH H MPOr PecCHH

Pacno3HaBath apu()METHUECKYI0 UM TE€OMETPHUYECKYIO IMPOTPECCHH IPH Pas3HBIX Crocodax
3aJJaHMsL.

BbINONMHATS BBIUMCIEHUS C HUCIOJIb30BaHHEM (GopMyll N-ro uieHa apudmeTHyeckoud Hu
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reOMETPUYECKOM MPOTPECCU, CYMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4iIEHBI OCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pewats 3a1a4n, CBs3aHHBIE C YHUCJIOBBIMM IOCJIEA0BATEIBHOCTMH, B TOM YHUCIIE 3a7a4d W3
peanbHOM XHU3HU (C UCTOJIb30BaHUEM KAJIBKYJIATOPA, TU(PPOBBIX TEXHOJIOTHH).

Marematuka. I'eomeTpus
7 knacc

Pacno3HaBaTh  M3ydyeHHBIE Te€OMETpHUUYECKHME (UIYpBl, ONpPENENATbh HX  B3aUMHOE
pacmosoxeHne, H300paxaTb TeoMeTpUyecKre (Urypbl, BBITOTHATH UYEPTEKH MO YCIOBHIO
3amauu. M3MepsaTh NMHENHBIE M YIJIOBbIE BEJIMUYMHBL. Pemars 3ajaud Ha BBIYMCICHHUE IJIMH
OTPE3KOB U BEJIIMYUH YTJIOB.

Jenate rpyOyio OLEHKY JIMHEHHBIX U YTIJIOBBIX BEJIMYMH MPEAMETOB B PEAbHOM JKU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3THX 0OOBEKTOB MO HOPSIKY BEJIMYHHBI.

CTpouTh 4epTEKN K TEOMETPUIECKUM 3a1adaM.

ITonp30BaThCsl MPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh MIPU3HAKKA U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a]1a4.

ITpoBOANTE JIOTHYECKHUE PACCYKIEHHS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonp30BaThCsl NpPU3HAKAMHU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeAWaHbl, NPOBEAEHHOW K THUIOTEHY3€ MPSMOYTOJIBHOIO TPEYroJbHUKA, B PEIIEHUU
F€OMETPUYECKHUX 3a/1ay.

OnpenensaTe MnapaieIbHOCTh MNPSMBIX C MOMOUIbIO YIJIOB, KOTOpble 00pa3yeT ¢ HHUMHU
cekyuras. Onpenenars napajiieabHOCTh MPSAMBIX ¢ OMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IPSIMOM 10 TOYEK APYTrou IMpsiMOi.

Pemate 3a1aun Ha kietyaToi Oymare.

[IpoBOAMTE BBHIYMCICHUS W HAaxXOJUTh YHCIOBbIE W OYKBCHHbIE 3HAUYEHHS YTJIOB B
F€OMETPUYECKUX  3aJayaX C  HUCIOJIB30BAHHEM CYMMBl  YIVIOB  TPEYrOJIbHUKOB U
MHOI'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INPU IMEPECEUCHUU JABYX MapauIeNbHbIX
IPSMBIX CEKyIIeH. PemaTe mpakThueckue 3a1a4yi Ha HaXO0KJICHHUE yTIJIOB.

Brnaners noHsATHEM reOMETPUYECKOIO MECTa TOYEK. YMETh ONpeNesATh OUCCEKTPHUCY yIia U
CEpEIMHHBIN NEPIECHANKYIISIP K OTPE3KY KaK F€OMETPHYECKUE MECTa TOYEK.

@opMyIMpoOBaTh OINPEIEICHUsS OKPYKHOCTH M Kpyra, XOpApl M JuaMeTpa OKPYKHOCTH,
[I0JIB30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHATH 9TH CBOMCTBA IIPU PEILICHUH 3a/1a4.

Bnagets NOHATHEM ONMCAaHHOM OKOJO TPEYTOJIBHHKA OKPYXHOCTH, YMEThb HaxXOIUTh €€
ueHtp. [lonap3oBaTbest pakTaMu 0 TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTOJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, YTO CEpEAVHHBIE MEPHEHAUKYJSAPbl K CTOPOHAM TpPEYrojbHUKA
IIEPECEKAIOTCS B OJHOU TOUKE.

Brnanere noHATHMEM ~— KacaTeNbHOM K  OKPYKHOCTH, IIOJb30BaTbCA  TEOPEMOH O
NIEPIIEHIUKYJIIPHOCTH KacaTeJIbHOW U painyca, IIPOBEIEHHOIO K TOYKE KacaHUsl.

ITonp30BaThCsl  MPOCTEHIIMMHM ~ T€OMETPUYECKMMM  HEPAaBEHCTBAMHM, IIOHUMAaThb  UX
MPAKTUYECKUN CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHHUS C IIOMOIIBIO HUPKYJISA U IUHEHUKHU.

8 kiracc

PacriozHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, HMX DJIEMEHTBHI, IOJIB30BAThCA HX
CBOMCTBAaMH IIPU PELICHUN F€OMETPUYECKUX 3a/1a4.

[TpuMeHATh CBOWCTBA TOYKU IMEpeceUYeHus] MeIaH TPeyrojbHHUKA (LIEHTpa Macc) B peLICHUU
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3a1ad.

BrnaneTs moHATHEM CpeHEN TUHUM TPEYTOJILHUKA U TPANCI[uu, MPUMEHSTh UX CBOWCTBA MPHU
pellicHHMH TreoMeTpudeckux 3aaad. [lomp3oBathesi Teopemoit Dameca W TeopeMoirl O
NPOTIOPIIMOHAIBHBIX OTPE3KAaX, MPUMEHSTh UX JUIS PEIICHUS MPAKTUIECKUX 3a/1ad.

[TpuMeHsITh TPU3HAKH MTOA0OHS TPEYTOJFHUKOB B PEIICHUU TEOMETPUICCKIX 3a/1a4.

[Tons3oBaThes Teopemoit [Tudaropa ans pemeHuss TeOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

CTpouTh MaTeMaTHYECKYIO MOJEIh B MPAKTHYECKHX 3aJadax, CaMOCTOSTEIBHO [eNaTh
4epTéX M HAXOJAUTH COOTBETCTBYIOIIHE JITHHBI.

Brnagetp mNOHATHSIMH CHHyCa, KOCHMHYCa M TaHT€HCa OCTPOrO YyIJia MPSIMOYTOJILHOTO
TpeyroJibHUKa. [101630BaThCSI STUMU MOHATHSIMU /TSI PEIICHUS MPAKTHYECKHX 3a/1a4.

BeraucnsaTes (pa3aIudHBIME CIIOco0aMy) IIOMAAb TPEYTOJIbHUKA U TUTOIIAIA MHOTOYTOJIEHBIX
¢uryp (monw3ysich, rae HEOOXOAUMO, KaJdbKyIsITOpoMm). [IpUMEeHSTh MOTy4YEHHBIC YMEHHS B
NPaKTUYECKHX 3a/1a4ax.

BrnaneTp TOHATHSMH BIIMCAHHOTO W IICHTPAJBHOTO YIJIa, WCIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MeXAy XOpAaMmH (CEKYIIMMH) U yrie MEXIy KacaTeIbHOW M XOpAOoH
NIPU PEIICHUH T€OMETPUUYECKUX 3a/1a.

BrnaneTp TOHSTHEM OIMMCAHHOTO YETHIPEXYTOJIbLHUKA, MPUMECHSITh CBOWCTBA OIMMCAHHOTO
YEeTHIPEXYTOJILHUKA TIPU PEIICHUH 3a/1a4.

[TpuMeHsITh Oy4YeHHbIE 3HAaHUS HAa MPAKTHKE — CTPOUTh MaTEMaTHYECKHE MOJICIH JUTs 3a/1a4
peabHOW JKU3HH W TPOBOJHUTH COOTBETCTBYIOIME BBIYHCICHUS C MPHUMECHEHUEM IOAO0OHS WU
TPUTOHOMETPUH (TIONB3YSCH, TJIe HEOOXOAUMO, KATBKYIISITOPOM).

9 kJacc

3HaTh TPUTOHOMETPHUYECKHE QYHKIIMUA OCTPBIX YTIJIOB, HAXOAUTH C MX TIOMOIIBIO pa3lINYHbIC
AIIEMEHTBI TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOIBHBIX TPEYTOIHHUKOBY).

HaxoauTts (c mTOMOIIBIO KaNbKyJIATOPA) AIUHBI U YTJIBI 715 HE TaOJMYHBIX 3HAYCHUH.

[Tonp3oBaThCs PopMyITaMu IPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM TOKJCCTBOM ISt
HAXOXJCHUS COOTHOIIICHUH MEXTy TPUTOHOMETPUYCCKHMH BEITUIHHAMHU.

Hcnonb30BaTh TEOpPEMBbl CHHYCOB M KOCHMHYCOB JJISi HaXOXACHHS Pa3IMYHBIX ASIIEMEHTOB
TPEyroJIbHUKa («PEUICHHE TPEYTOJIbHHUKOBY), MPUMEHATh MX TPU PEHICHUH TeOMETPHUCCKUX
3a1ad.

Brnanetp moHSATHSMH TpeoOpa3oBaHUs IMOJO0OMS, COOTBETCTBEHHBIX JSJIIEMEHTOB MOO0OHBIX
¢uryp. [lomp30BaThCsl CBOMCTBAME TIOJO0OHS POU3BOIBHBIX PUTYP, YMETh BBIYUCIISATH JUIMHBI U
HAXOJUTh YIJIBI y MOJA0OHBIX Quryp. [IpuMeHSITh CBOMCTBA 1TOI0OMS B MPAKTUYCCKUX 3a]adax.
YMeTh MPUBOAUTH TPUMEPHI TOA0OHBIX (PUTYDP B OKPYIKAIOIIEM MHPE.

[Tonp3oBaThCsi TEOpeMaMH O TPOU3BEICHHUH OTPE3KOB XOPI, O IMPOU3BEICHUH OTPE3KOB
CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTHCSI BEKTOPAMH, TOHUMATh UX T€OMETPUUECKUN U (PU3UIECKHUI CMBICI, IPUMEHSTh
UX B PEIICHUH I€OMETPUYCCKUX M (pu3MuecKux 3anad. [IpuMeHsTh CKaJIpHOE MPOU3BEICHUC
BEKTOPOB ISl HAXOXKJICHHS JUTUH U yTJIOB.

[Tonmp30BaThCS METOJOM KOOPIMHAT HA IUIOCKOCTH, TMPUMEHSATH €ro B PEIICHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnamets MOHATHSAMH TPAaBUIBHOTO MHOIOYTOJIFHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI JyTH
OKPYXXHOCTH M PaJHMaHHON MEphI yIia, yMETh BBIYUCIATH IUIOMATL Kpyra W €ro 4YacTew.
[TpuMeHSTh MONTy4YeHHBIE YMEHHSI B MPAKTHYECKUX 3a/1avax.
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Haxomute ocu (WM LEHTPbI) CUMMETPUH (QUTYp, NPUMEHATh ABMXKEHHS IUIOCKOCTH B
[IPOCTEUIINX CITyYasix.

[TpuMeHATh NOMyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJEIIN I 3a/1a4
peaIbHOM JKM3HU M NPOBOAUTH COOTBETCTBYIOIME BBIYMCIEHUS C NPUMEHEHHEM IOA00US U
TPUTOHOMETPUYECKUX (DYHKIIHH (T10JIB3YSICh, I/I€ HE00X0AUMO, KAIBKYJISITOPOM).

BeposiTHOCTB U CTATHCTHKA
7 knace

YuraTte MHPOPMALIKIO, IPEJCTABICHHYIO B Ta0INLAX, HA JUarpaMMax, MpeJCTaBIATh JaHHbIE
B BUJE TaONHIl, CTPOUTH JUArpaMMsbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) [0 MacCHUBaM
3HAYCHUM.

OnuchiBaTh M HMHTEPIPETUPOBATh pPEANbHBIE YKCIOBBIE JaHHBbIE, IPEJICTABICHHbIE B
TabaMIax, Ha AUarpaMmax, rpapukax.

Hcnonb3oBaTh JUId ONMCAaHUS JIAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKH: CpelHee
apudmernueckoe, MeuaHa, HanOOJbIIIEE M HAMMEHbIIIEE 3HAYCHUs, pa3Max.

HmeTs npeacTaBieHue o Cay4yaiHOW H3MEHUYMBOCTU Ha MIPUMEpax LeH, PU3MUECKUX BEIUYHH,
AHTPOIIOMETPUUECKUX JaHHBIX, UMETh IPEJICTABICHUE O CTATUCTUYECKON YCTONUHNBOCTH.

8 kmace

W3Bnekats U npeoOpa3zoBbIBaTh WH(OPMAIIHNIO, PECTABICHHYIO B BUJE TaOJIUII, AUAarpamm,
rpaUKoB, MPEICTABIATH JAHHBIE B BUE TaOJHII, AUarpaMm, rpadukos.

OnuchIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeAHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, TUCTIEPCUS U CTAHJAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M 4aCTOThl COOBITHI, B TOM YHCIIE 1O pe3yJibTaTaM
M3MEPEeHHI 1 HAOJIIOICHUMN.

HaxonuTbh BEpOATHOCTH CIIydalHBIX COOBITMH B ONBITaX, 3HAs BEPOATHOCTH JIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OIBITaX C PABHOBO3MOXXHBIMU JIEMEHTAPHBIMU COOBITHSMHU.

Hcnonb3oBaTh Tpapuyeckue MOJEIM: JEPeBO CIy4alHOro SKCIEPUMEHTa, IHarpaMMBI
Ditnepa, yucaoBas npsmasi.

OnepupoBaTh MOHATHSAMH: MHOXECTBO, IIOAMHOXECTBO, BBIIIOJHATH OMNEPALMM  HAJ
MHOXECTBaMU: 00bEIMHEHHUE, NIEpeceUeHre, JOMOIHEHNE, IEPEUNCIISTh 3JIE€MEHThl MHOXKECTB,
IPUMEHSTh CBONCTBA MHOXECTB.

Hcnonb3oBaTh rpaduueckoe npeacTaBIeHHe MHOKECTB U CBsI3€i MEK/y HUMHM JUIsl ONTMCAHUS
IIPOLIECCOB U SABJIECHUN, B TOM YHUCJE MPU PEUICHUH 3a1ay U3 JPYTruX y4eOHBIX IpPEIMETOB U
KYPCOB.

9 knace

W3Bnekatp u npeoOpa3oBbIBaTh HHPOPMALIHIO, IPECTABICHHYIO B Pa3IMYHBIX HCTOYHHUKAX B
BUjAe TaOnui, auarpamm, rpauKoOB, MPEACTABIATH HaHHbIE B BUAE TaONMI, Auarpamm,
rpaduKoB.

Pemarte 3amauM OpraHu30BaHHBIM IepeOOpOM BAPUAHTOB, a TAKXKE C HCIOJIb30BAHUEM
KOMOHMHATOPHBIX [TPaBUJI U METOJIOB.

Hcnonb30BaTh ONMUCATEIbHBIE XapaKTEPUCTHKU JJIsI MACCUBOB YHCIOBBIX JAHHBIX, B TOM
YuCclie CPeHUE 3HAUEHHUS U MEpBl PAacCEUBaHU.

HaxonuTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHSA, B TOM YHUCJE IMOJB3YSICh Pe3yIbTaTaMU
IPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUH.

Haxoauth BEpOSTHOCTU CIy4yalHBIX COOBITUN B M3yYEHHBIX OIBITaX, B TOM YUCJIE B ONbITaX €
PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITUSIMH, B CEpHUSX UCHBITAHUN 10 IEPBOro ycrexa, B
cepusx UCIbITaHUN bepHym.
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NmeTs mpeacTaBieHUE O CIyYailHOW BEJIMYMHE U O paclpeaeIeHUN BEPOATHOCTE.
HmeTh mpeacTaBIeHUE O 3aKOHE OOJIBIIMX YHCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIy4ailHOW M3MEHYUBOCTU U O POJIM 3aKOHA OOJIBIIMX YKCEI B IPUPOJIE U OOLIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 kiacce

No HaHMeHOBAHHE PasielioB 1 TeM HPOrpaMMEL KomnuecTBo yacos DnekTpoHHbIE (IHU(POBLIC)

/i Bcero KoHntposnbHbie [IpakTHueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI bubmmnorexa LHOK
1 HatypanbeHble uncna. /[elicTBus ¢ HaTypaJIbHBIMA 43 5 5 hitps://m.edsoo.ru/7f4131ce
YHCIIaMH

2 Harnsanas reomerpust. JIMHUU HA TUIOCKOCTH 13 1 2 https://m.edsoo.ru/7f4131ce

3 Harnsnnas reometpusi. MHOTOYTOJTbHUKH 10 1 1 https://m.edsoo.ru/7f4131ce

4 Harmapmas reomerpus. Tena i gurypoi 8 9 1 1 https://m.edsoo.ru/7f4131ce

POCTPAHCTBE

5 OOBIKHOBEHHBIE APOOH 50 1 5 https://m.edsoo.ru/7f4131ce

6 Jlecsituunbie qpooOu 35 1 5 https://m.edsoo.ru/7f4131ce

7 [ToBTOpeHue n 0000IIECHHIE 10 1 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 21

6 x1acc
0 Konnuectso yacos OnexTpoHHbIe (IU(POBLIE)
HaunMeHoBaHME pa3esioB U TEM IPOrPaMMEI
n/n Bcero KonTponbsubie [IpakTueckue 00pa3oBaTeNbHBIC PECYPChI
paboThI paboThI bu6mmoreka LOK

1 HatypasnbHblie unciia 25 2 https://m.edsoo.ru/7f414736

2 Harnsnnas reometpust. [IpsiMbie Ha MIOCKOCTH 5 1 https://m.edsoo.ru/7f414736

3 Jpobu 44 3 1 https://m.edsoo.ru/7f414736

4 Harnsgnas reometpus. CuMmMetpust 4 1 https://m.edsoo.ru/7f414736

5 Bripaxkenust ¢ OykBamu 18 1 https://m.edsoo.ru/7f414736

6 Harnsanas reomerpust. @Urypsl Ha MI0CKOCTH 6 1 https://m.edsoo.ru/7f414736

7 [ToMOKUTETBHBIC U OTPHUIIATSIILHBIC YKCITA 43 3 1 https://m.edsoo.ru/7f414736

8 [IpencraBieHne NaHHBIX 7 1 https://m.edsoo.ru/7f414736

9 Harnsignas reometpust. @urypsl B IpOCTPAHCTBE 8 1 https://m.edsoo.ru/7f414736
10 [ToBTOpeHwue, 0600IIEHIE, CHCTEMATH3AIUS 10 1 https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 10 7
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MartemaTuka. AJjareopa

7 kJaacc

HamMmenoBaHue Pa3acjioB U TCM IIPOrpaMMBbI

KommuecTBo yacos

DnexTpoHHbIe (LUPPOBLIE)

/i Bcero Kontposnbubie [IpakTueckue o0pa3oBaTeIbHbIC PECYPCHI
paboTHI paboTHI bu6mmorexa [JOK
1 Yucina, BRIpOKEHUS, TOXKIECTBA, YPABHEHHUSI 21 2 https://m.edsoo.ru/7f415b90
2 OyHKIIH 12 1 https://m.edsoo.ru/7f415b90
3 CTeneHb ¢ HAaTypaJbHBIM MTOKa3aTelIeM 11 1 https://m.edsoo.ru/7f415b90
4 MHorouieHbI 18 2 https://m.edsoo.ru/7f415b90
5 @dopMyITbl COKPAILICHHOTO YMHOXCHHUS 18 2 https://m.edsoo.ru/7f415b90
6 CucTeMbl IMHEWHBIX YpaBHEHHI 15 1 https://m.edsoo.ru/7f415b90
7 [ToBTOpEHHE U 000OIICHHE. 7 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10
8 ki1acc
Ne HaumeHnoBaHue pa3ziesioB U TeM NpOrpaMMbl Komuuectso 1acos ONeKTpOHHBIE (HPOBHIC)
w/n Bcero KonTponbhbie [IpakTueckue 00pa30BaTENbHBIE PECYPCHI
paboThI paboThI bubnmnorexa IIOK
1 PanmonaibpHbIE 1poOH 19 1 https://m.edsoo.ru/7f417af8
2 KBaapatHbie KOpHU 20 1 https://m.edsoo.ru/7f417af8
3 YpaBHEHHUS U CHCTEMbI YpaBHECHUI 23 2 https://m.edsoo.ru/7f417af8
4 HepaBencTa 19 2 https://m.edsoo.ru/7f417af8
5 OyHKIUH 6 1 https://m.edsoo.ru/7f417af8
6 CrerneHsp ¢ UelIbIM TOKA3aTeNeM 7 1 https://m.edsoo.ru/7f417af8
7 [ToBTOpeHHE U 0000IICHHE 8 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9
9 kJaace
No Konnyectso yacos DnekTpoHHbIE (IHU(POBLIC)
o /11 HauMeHoBaHKE pa3iesoB U TEM IPOrPaMMBI Bcero | KoHTpombHbIe TTpaKTHecKHe o0pasoBaTeIbHbIE PECYPCHI
paboTLI paboTLI bubmuorexa IIOK

25



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

1 [ToBTOpenue nzyyeHHoro B 8 kiacce 10 1 https://m.edsoo.ru/7f419d08
2 HepaBeHcTBa ¥ CHCTEMBI HEPABEHCTB 15 1 https://m.edsoo.ru/7f419d08
3 CucteMbl ypaBHCHHI 14 1 https://m.edso0.ru/7f419d08
4 Yuciosbie (yHKIIHH 20 2 https://m.edsoo.ru/7f419d08
5 [porpeccun 18 1 https://m.edsoo.ru/7f419d08
6 DJIeMEHTBI KczM6HHaT0pHKH, CTATHCTHKHU U TEOPUH 12 1 https://m.edso0.ru/7f419d08
BEPOSTHOCTEH
7 IToBTOpenue, 06001IeHIE, CCTeMAaTHU3alIHsI 3HAHHHA 13 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8

Marematuka. I'eomeTpus

7 KJacc
No KosmyecTBo yacoB DnekTpoHHbIE (U POBHIC)
B HanmenoBanue pa3aenos v TeM MporpamMMbl Bcero Kontpoinbubie [IpakTrueckue 00pa3oBaTenbHBIE PECYPCHI
wm paboThI paboThI bubmoteka LIOK
1 | IIpocTeiimme reoMeTpryeckre GUrypbl U UX 11 1 https://m.edsoo.ru/7f415e2e
cBoiicTBa. MI3MepeHne reoMeTprHUeCKUX BEITMYUH
2 | TpeyronbHUKH 15 1 1 https://m.edsoo.ru/7f415e2e
3 | [MapamiensHbie IpsMbIC, CYMMa yTJI0OB TPEYTOJIbHHUKA 28 2 1 https://m.edsoo.ru/7f415e2e
4 | OKpyXHOCTb H KpyT. [ eoMeTpudecKkue mocTpoeHus 10 1 https://m.edsoo.ru/7f415e2e
5 | IloBTopenue, 0600IICHNE 3HAHUI 4 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 2
8 ki1ace
No KonnyecTo yacos OnexTpoHHbIe (LIU(POBLIE)
- /_r[ HaumenoBanue pa3aenoB U TEM NPOrpaMMBbl Bcero KOHTpom,HHe HpaKTI/IquKI/Ie 06pa30BaTeJIbHLIe pPeCypcChl
paboThI paboThI bubanoreka LOK
1 | YeTsIpéXyroabHUKH 14 1 1 https://m.edsoo.ru/7f417e18
2 | Imomamm 16 1 1 https://m.edsoo.ru/7f417e18
3 [TomoOHBIE TPEYTONBLHUKH 20 2 https://m.edsoo.ru/7f417e18
4 OKpy>XHOCTb 15 1 https://m.edsoo.ru/7f417e18
5 IToBTOpenue, 0600IICHIE 3HAHNUIN 3 https://m.edsoo.ru/7f417e18
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| OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 2
9 kJacc
o KosngecTBo yacos DOnekTpoHHbIE (HPPOBHIL)
N HanmeHoBaHue pa3aeiioB K TEM ITPOrPaMMBbI Bcero | KontposnbHbIe IMpakTHueckue o0pa3oBaTelbHbIE PECYPCHI

wm paboThI paboTsI bu6moreka [IOK

1 | IloBropenue kypca 8 kiacca 3 https://m.edsoo.ru/7f41al2c
2 | Bextopsl 11 1 1 https://m.edsoo.ru/7f41al2c
3 | MeToa koopauHAT 9 1 https://m.edsoo.ru/7f41al2c
4 COOTHOIICHHUS MEKY CTOPOHAMH U YTIIaMHU 13 1 https://m.edsoo.ru/7f41al2c

TpeyronbHuKa. CKaasipHOE MPOU3BEICHHE BEKTOPOB
5 [IpaBuIbHBIC MHOTOYTOJIBHHUKH. [IJTHHA OKPY)KHOCTH 12 1 1 https://m.edsoo.ru/7f41al2c
W IUIOMIAb Kpyra. BeraucieHue miomniaaei
6 | JIBMKeHMS IJIOCKOCTH 8 1 1 https://m.edsoo.ru/7f41al2c
7 | AKCHOMBI TUTAHUMETPHH 2 https://m.edsoo.ru/7f41al2c
8 | [loBropenue, 0000IICHNE, CHCTEMATH3AIUS 3HAHUT 10 1 https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 68 6 3
BeposiTHOCTB U CTATHCTHKA
7 KkJi1acc
Konuuectso yacos OnexTpoHHble (U(POBLIE)
rjj‘; HanmeHnoBaHue pa3ienoB U TEM NPOrpaMMBbI Bcero KonTponbhsie Hpaktnyeckue 06pasoBaTesbHbIE PeCypCE!
paboThI paboThI Bu6uoreka LIOK
1 [IpencraBieHre JaHHBIX 7 1 2 https://m.edsoo.ru/7f415fdc
2 OnmucatebHast CTATUCTHKA 6 1 1 https://m.edsoo.ru/7f415fdc
3 CrnyualiHasi U3SMEHYUBOCTh 7 1 1 https://m.edsoo.ru/7f415fdc
4 BBenenue B Teopuio rpagos 3 1 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTh 1 yacToTa CIIy4aitHOrO COOBITHS 7 1 https://m.edsoo.ru/7f415fdc
6 O06001eHne, cucTeMaTU3alis 3HaHUI 4 1 https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 7
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8 kiaacce

Ne HaumeHoBaHME pa3aesioB U TEM TPOTrPaMMbI Kommiectro sacos DIICKTPOHHIC (LHPPOBLIC)
n/n Bcero KoHnTponbHble IIpakTueckue 00pa3oBaTENbHBIE PECYPCHI
paboTsI paboTsl bubmuorexa [IOK

1 IToBTOpeHue Kypca 7 Kiacca 4 https://m.edsoo.ru/7f417fb2

2 OnucarenbHas CTATUCTHKA. PaccenBaHue JaHHBIX 4 https://m.edsoo.ru/7f417fb2

3 MHoxecTBa 4 https://m.edsoo.ru/7f417fb2

4 BeposTHOCTB Ciry4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2

5 BBenenue B Teoputo rpados 4 https://m.edsoo.ru/7f417fb2

6 CayyaitHble COOBITHS 8 https://m.edsoo.ru/7f417fb2

7 O00011IeHIE, CUCTEMATH3ALMA 3HAHUH 4 2 https://m.edsoo.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1
9 kyacc
No KonnaectBo qacos DnekTpoHHBIE (IU(POBHIE)
. /_n HaunmeHnoBanue pa3ienoB U TEM MPOrpaMMBbl Bcero KontposnbHbie [IpakTueckue o0pa3oBaTenbHbIE PECYPCHI
paboTsr pabotbi bubmoreka LIOK

1 [ToBTOpeHMe Kypca 8 Kiacca 4 https://m.edsoo.ru/7f41a302

2 DeMeHThI KOMOWHATOPHUKH 4 1 https://m.edsoo.ru/7f41a302

3 ['eomeTpruecKkas BEpOSITHOCTh 4 https://m.edsoo.ru/7f41a302

4 Ucnwitanust bepuysm 6 1 https://m.edsoo.ru/7f41a302

5 CnyualiHas BeTUYHMHA 6 https://m.edsoo0.ru/7f41a302

6 O060011IeHHE, KOHTPOJIb 10 1 https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O TPOLECCA
Oobs13aTesbHBIC YUeOHBIC MAaTePHAJIbI VISl YYCHUKA

Matematuka (B 2 yactax), 5 kimacc/ Bwrenkmn H.fA., Xoxo B.M., YecnokoB A.C.,
AnexcannpoBa JLA., Ileapubypn C.M., AxnuonepHoe oOmectBo  «M31aTenscTBO
«IIpocBemenue»

Matematuka (B 2 yactax), 6 wkimacc/ Bwrenkumn H.S., JKoxoB B.U., YecnokoB A.C.,
AnexcannpoBa JLA., Ileapubypa C.M., AxunuonepHoe oOmectBo  «M31aTenscTBO
«IIpocBemenue»

Anrebpa, 7 xmacc/ MaxkapeiueB FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mnoa
penakiueit TensikoBckoro C.A., Akimoneproe obmectBo «M3natensctBo «lIpocBemieHue

Anrebpa, 8 kmacc/ MaxkapeiueB FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mox
penakiueit TenskoBckoro C.A., Aknnoneprnoe oomectBo «M3marensctBo «IIpocBemenner

Anrebpa, 9 xmacc/ MakapeueB 1O.H.,, Munmioxk H.I'., HemkoB K.M. u gpyrue; mopg
penakiueit TemskoBckoro C.A., AkimonepHoe obmectBo «M3natenbctBo «IIpocBemenue

Anrebpa (B 2 wactax), 9 xmacc/ Yacte 1: Mopakosuu A.I'., CemenoB I1.B.; Yacte 2:
Mopnkosuu A.I'., Anexcanapoa A.Jl., Mumyctuna T.H. u npyrue; non pepakuueit
Mopnkosuua A.T.

I'eometpus, 7-9 xknaccel/ Atanacsa JI.C., byryzoB B.®., Kamommner C.b. u napyrue,
AxunonepHoe obiecTBo «M3narenbecrBo «IIpocBemenue»

Matematuka. BeposiTHOCTh U cTaTHCTHKA: 7-9-€ Kilacchl: 0a30BbI ypOBEHb: YYEOHUK: B 2
yacTax, 7-9 kmacce/ Boeiconkmit NU.P., flmenko W.B.; mon pen. Amenko M.B., AxumnoneprHoe
obmectBo «M3matenbcTBo «lIpocBemenne»

MeToanuyeckue MaTepuasbl 1Sl YYUTe s
Metoanueckue pekomeHaanuu k Y MK

Iudposbie 00pazoBaTe/ibHbIC PECYPChI H PeCYPCHI CeTH HHTEPHET
bubmuorexa [{OK https://m.edsoo.ru/
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