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Conepxxanue odpazoBanus (10 rogaM o0y4eHus)
5 KJ1ace

Hamypanvuovie yucna u nynp

Harypanbnoe uncno. Psg Harypansabix uncen. Yucno 0. M300paxkeHne HaTypasbHBIX YHCEI
TOYKaMH Ha KOOpPJAMHATHOM (umcioBoil) mpsmoit. [lo3ummonHas cuctema cyuciieHus. Pumckas
HyMepanus Kak IpUMEpP HENO3UIIMOHHOM CHCTEMbI CUMCIEHUA. JlecATHUYHas CUCTeMa CUMCIICHHUS.
CpaBHeHHE HATypaJbHBIX YMCEJI, CPABHEHHME HATypalbHbIX uncen ¢ Hyl1éM. CrocoObl cpaBHEHUS.
Oxpyriienne HaTypaibHbIX ynuced. CloKeHue HaTypallbHbIX YHCEIl; CBOMCTBO HYJIS MIPH CIIOKEHHH.
Brruntanue kak nefictBre, 00paTHOE CI0KEHHUIO. Y MHOXKEHHE HATYPaJbHBIX YHCEIT; CBOMCTBA HYJIS
U €IMHULBI NpU yMHOXeHUH. [leneHue kak naelcTBue, oOpaTtHOoe yMHOXeHUI0. KoMmoHEeHTbI
nercTBUi, CBA3b Mexay HuMH. llpoBepka pesynabTata apudMeTuyeckoro JeMCTBHUSL.
[lepemecTuTenbHOE M COYETATENBHOE CBOMCTBA  (3aKOHBI) CJOXKEHUS U YMHOXKEHHS,
pacrmpeenuTeIbHOe CBOMCTBO (3aKOH) yMHOXKeHHs. Mcmonbp3oBanue OyKB misi 00O3HAYCHUS
HEU3BECTHOTO KOMIIOHEHTA U 3alllCH CBOWCTB apu(pMeTH4ecKuX AercTBuil. JlenmuTenu u KpaTHble
quclia, pa3yio’keHne Ha MHOkuTeu. [IpocTeie u coctaBHble uncna. [Ipu3Haku nenuMocTH Ha 2, 5,
10, 3, 9. Jlenenue ¢ ocrarkom. CTerneHb ¢ HaTypaJIbHBIM MOKa3aTeeM. 3auch Yncia B BUJE CYMMBbI
pa3psAHBIX ciaaraeMbix. UHCIIOBOE BbIpaXeHHE. BbIUMCIIEHHE 3HAYEHWH YHCIIOBBIX BBIPAKEHUN;
MOPSAOK BBINOJHEHUs JeHCTBHM. Vcnonp30BaHME NpH BBIYMCICHUSAX NEPEMECTUTENIBHOIO H
COUETATEeNIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHHMS M YMHOXKEHHS, pPAaCIpeleUTEeIbHOrO0 CBOMCTBA
YMHOXKEHUS.

/poou
[IpencraBnenne o ApoOM Kak CrocoOe 3amucu 4acTd BeaU4YuHBL. OOBIKHOBEHHBIE IPOOH.

[IpaBunbHble U HenpaBuibHbIE ApoOu. CmemaHHas ApoOb; MPEICTaBICHUE CMEIIaHHOW Apodu B
BHUJIE HEMpaBWIBHON JpoOM W BbIJENEHUE LENOW 4YacTH 4YHCIa W3 HENpaBHILHOM JpoOu.
N3obpaxenue npobeilt ToukamMu Ha YUCIOBOU mpsmoi. OcHOBHOE cBOMCTBO npobu. CokparieHue
npo6eit. [IpuBenenue npodu Kk HoBomy 3HameHaTeno. CpaBHeHue npobeid. CoKeHre U BRIYUTaHUE
npoOei. YMHOXKEHUE U JejieHue apo0eit; B3auMooOpaTHbie npoOu. HaxoxieHrne JacTu menoro u
nenoro mo ero yactu. JlecatuyHas 3amuchk ApoOeit. [lpeacraBnenne aecsITHYHONW IpoOU B BHUIC
00bIKHOBEHHOU. M300pakeHue NEeCATHYHBIX JIpoOel TOYKaMM Ha YUCIOBOW mpsmoil. CpaBHEHHE
NEeCSITUYHBIX ApobOel. Apudmernyeckue HEHCTBUS C JECATUUYHBIMU JApoOsimu. OkpyrieHue
JECSITUYHBIX ApOOeH.

Pewenue mexcmoeuwix 3a0au

Pemenne TekcToBBIX 3amad apupMETHYECKUM CIocoOoM. PerieHue gormueckwx 3aad.
Pemenne 3amau mepeGOpoM BCEX BO3MOXKHBIX BapHWaHTOB. VICTOJb30BaHWE NPH PEIICHUM 3a71a4
TabnuI ¥ cxeM. PenieHue 3amay, coaepkamnx 3aBUCUMOCTH, CBS3BIBAIOIIME BEIIMUYMHBI: CKOPOCTD,
BpeMsl, pacCTOSHUE; 1IeHa, KOJUYECTBO, CTOUMOCTh. EAMHUIBI U3MepeHus: MacChl, 00bEMA, IIEHBI;
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIAMU U3MEPEHHUSI KaXKI0W BEIMYUHBI.

Pemenne ocHOBHBIX 3amad Ha ApoOu. IIpeacraBieHne MaHHBIX B BUAE TaOJUII, CTOJIOYATHIX
JTUarpaMm.

Haznaonan zeomempusn

Harnsanele npeacraBieHus o pUrypax Ha IUIOCKOCTH: TOUKa, MpsMasi, OTPE30K, Jy4d, YTo,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT. YT0u1. IIpAMO#, OCTpPBIN, TYyIIOW U pa3BEPHYTHIN YIIbI.
JlniHa oTpe3ka, METpUYECKHE €OUHULBI IIUHBL JUIMHA JTOMaHOW, NMEPUMETP MHOIOYrOJIbHUKA.
W3mepeHune 1 mocTpoeHue YrioB ¢ MOMOIIBIO TpaHcnopTHpa. Harmisiiable npeacTaBiaeHus o purypax
Ha TUIOCKOCTH: MHOTOYTOJIbHUK; HPSMOYTOJIbHUK, KBajpaT; TPEYrOJbHUK, O PaBEHCTBE (UTYD.
N306pakenue Gpuryp, B TOM 4ucie Ha kietyaToit Oymare. Ilo- crpoenue koHpurypanuii u3 gacrei
NpsIMOM, OKPY>KHOCTH Ha HEIMHOBAHHON M KieTyaToil Oymare. Mcnonb30BaHue CBOMCTB CTOPOH U
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YIJI0B NIPAMOYTOJIbHUKA, KBaapaTa. I nomans npsamMoyroJibHUKa U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TPSAMOYrOJbHHUKOB, B TOM 4Hcie ¢GuUryp, nm300paxEHHbIX Ha Kierdatol Oymare. Emunuiist
M3MEepeHus Tiomaau. Harnsgaeie npecTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBINR
napajiesienumnes, Kyo, MHOTOrpaHHUKHU. M300pakeHre MPOCTEHITNX MHOTOIPaHHUKOB. Pa3BépTku
Kyba u mnapamnenenunena. Co3gaHue Mojeneld MHOTOTPAHHMKOB (M3 OyMard, MpPOBOJIOKH,
mwiactunuHa U Jp.). OO0BEM MpSAMOYroJIbHOTO Tapajuienenunena, Kyba. EXMHUIBI u3MepeHus
o0béMma.

6 KJ1acc

Hamypanvuwvie yucna

Apudpmernueckiue AEWCTBUS C MHOTO3HAUYHBIMH HATYPAIBHBIMH 4YHCIaMH. YHCIOBBIC
BBIPAKEHUS, TOPSAOK JIEHCTBUM, MCNOJb30BaHHE CKOOOK. lcmosnb3oBaHHMe Npu BBIYMCIECHUSAX
IIEPEMECTUTEIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKEHHS W YMHOXEHUS, PacIpeaeluTeIbHOTO
cBoiicTBa yMHOXeHHs. OKpyIiieHue HaTypalbHbIX YKcell. JleauTenu u KpaTHble Yucia; HanOOIbIINMA
o0l AenuTeNb 1 HauMeHblee ooiee kpaTHoe. JlenuMocTh CyMMBI U npousBeAeHus. [lenenue ¢
OCTaTKOM.

/poou
OObIKHOBEHHAsi /1poOb, OCHOBHOE CBOMCTBO JpoOu, cokpamieHue apoOei. CpaBHeHHE U

yrnopsijounBanue apooeil. Pemenue 3a1ay Ha HaX0Xk/I€HNUE YaCTH OT LEJIOTO U LIEJIOTO 0 €T0 YacTH.
JpoOHoe uncio Kak pe3ynbTaT nenaeHus. [Ipeacrapienne necaiTMYHON ApoOu B BUIe OOBIKHOBEHHOMN
IpoOr ¥ BO3MOXXHOCTH TMPEACTABJICHHUS OOBIKHOBEHHOW APOOM B BHjE JeCATHUHOM. [lecaTuynbIe
npobu M MeTpuyeckas cuctema Mmep. ApudMeTHdeckue AEeHCTBHS M YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU M JIE€CATUYHBIMU Jpo0siMu. OtHomieHue. JleneHue B JaHHOM OTHOUICHHH.
Macma6, nmponopuust. [I[puMeHeHre nponopiuii Ipu peIIeHnH 3a1a4.

[Tonsite mpoueHTa. BpluncieHue mpoueHTa OT BEIMYMHBI M BEJIMYMHBI MO €€ MpPOIEHTY.
BoipakeHue NpoIeHTOB AeCATUYHBIMU ApobOsimu. Pernenuwe 3amau Ha mOporeHTH. BolpakeHue
OTHOIICHUSI BETUYMH B MPOLIEHTAX.

Ilonostcumensvusvle u ompuyamenvhvle Yuci1a

[TonoxwurensHble U OTpHULIaTeIbHbIe yucia. Llensie yncna. Moaynp uncia, reomeTpuyecKkas
UHTEpIpeTanuss Moayas uucia. M3o0pakeHue yucenl Ha KOOPAMHATHOM mpsiMoi. YwuciaoBbie
npoMexyTkd. CpaBHeHue uwucend. Apudmernyeckue JEHCTBUS €  TMOJOKUTEIbHBIMU U
oTpuaTeNbHbIMH unciaMu. [IpsMoyrosnpHas cucreMa KOOpAuHAT Ha IiockocTd. KoopaumHatbl
TOYKM Ha IUIOCKOCTH, alciucca u opauHara. Iloctpoenue Touek u (Guryp Ha KOOPAMHATHOM
IJIOCKOCTH.

Bymennbte BbIPAIICECHUA

HpI/IMeHCHI/Ie 6YKB JUIA 3allMCH MaTCMAaTHYCCKHX BLIpa)KeHI/Iﬁ nu HpeﬂHO)KeHHfI. CsoiicTBa
apI/I(bMeTI/ILICCKI/IX HCﬁCTBHﬁ. BYKBGHHBIC BBIPpAKCHHUA MU YHCJIOBBIC ITOACTAHOBKH. BYKBGHHLIG
PaBCHCTBA, HAXOXKACHHUC HCU3BCCTHOT'O KOMIIOHCHTA. CDOpMy.]'IbI; (I)OpMy.]'IBI nepuMeTpa U 1jiomann
MpsAMOYTOJIbHHUKA, KBaaApara, 00BéMa IapauiCJICIiuicaa u KY6a

Pewenue mexcmoegwix 3a0au

Pemienne TEKCTOBBIX 3ajad apI/Iq)MCTI/I‘leCKI/IM criocobom. PelieHne JTOTHYECKHX 3aaay.
Pemenne 3amau Hepe60p0M BCCX BO3MOJKHBIX BAapHaHTOB. Perenue 3ala4, CcoAcpiKalux
3aBUCHUMOCTH, CBA3BIBAIOIIUX BCJIIMYUHBI: CKOPOCTb, BpPEM:A, PACCTOSAHUEC, ILICHA, KOJIUYCCTBO,
CTOUMOCTD, TPOU3BOJUTCIBHOCTD, BPEMA, 00BEM pa60T]':»I. | 2910705050005 HU3MEPCHUA: MACChI, CTOUMOCTH;,
paccTosAHuA, BpECMCHH, CKOPOCTH. CBs3b MCXKAYy CAMHHUIIAMU U3MCPCHUS KaXkI0M BEJITUYMHEI.

Pemenne 3a4a4, CBA3aHHBIX C OTHOMICHUCM, IMPOIMOPHUOHAIBHOCTBIO BCJIIMYUH, IIPOLICHTAMU;
pCeIICHUEC OCHOBHLIX 3aJla4 Ha ,Z[pOGI/I " ITPOLICHTHI. OI_ICHKa " IIPUKHUIKA, OKPYTJICHHUEC pPC3YyJIbTAaTa.
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CocraBnenne OyKBEHHBIX BBIPAKEHHH MO YCIOBHIO 3a1aud. [IpencTaBieHne JaHHBIX C MIOMOIIBIO
Tabnu ¥ quarpamm. Ctondyarbie AUarpaMMbl: YTEHUE U TOCTpoeHHe. UTeHne KPYroBhIX TUarpaMm.

Haznaonan zeomempusn

Harnsaneie npeacraBienust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Ty, YTOJI,
JIOMaHasl, MHOTIOYIOJbHUK, YETBIPEXYIOJbHUK, TPEYroJbHUK, OKPYKHOCTb, Kpyr. B3ammuoe
PacIIOJIOKEHUE IBYX MPSAMBIX Ha IUIOCKOCTH, ITapAJUIECIbHBIE IIPSIMbIC, IEPIICHAUKYIIAPHBIE IIPSIMBIE.
N3mepenue paccToOsHMN: MEXIYy IBYMs TOYKaMHM, OT TOYKM JO HIPSIMOW; JUIMHA Maplipyra Ha
KBaJpaTHOW ceTke. M3mepeHue M IOCTPOECHHE YIVIOB C IIOMOILIBIO TpaHCHOpTUpa. Buuel
TPEYrOJBbHUKOB:  OCTPOYTOJIbHBIM,  IpPSIMOYrOJIbHBIM,  TYNOYTOJbHBINH;  paBHOOEAPEHHBIN,
PaBHOCTOPOHHHUN. UETBIPEXYTOJIbHUK, IPUMEPBI YETBIPEXYTOJBHUKOB. 1IpsAMOYroyibHUK, KBajgpar:
WCIIOJIb30BAHNE CBOMCTB CTOPOH, YIJIOB, auaroHaneid. M3oOpaxkeHne reomMeTpuueckux (uryp Ha
HEJIMHOBAHHOM OyMare ¢ WCIOJIb30BaHUEM LMPKYIsl, JUHEHKH, YroJbHUKA, TPaHCHOPTHpA.
[TocTpoenust Ha kierdaroit Oymare. [lepumerp mHoroyronpHuka. IloHdrue miomanu (urypsr;
€IMHULIBI M3MepeHus miuomaau. [IpubnmxénHoe uzMepeHue momag (Guryp, B TOM 4uClIe Ha
KBajpaTHOU ceTke. [IpubnmxEHHOE N3MepeHne AIMHBI OKPYKHOCTH, Iomaau kpyra. Cummerpus:
LIEHTpaJIbHAasl, OceBas U 3epKanbHast cuMMmerpuu. [loctpoenne cummerpuunbix ¢uryp. Harmsinnele
MIPEJICTaBICHMS O IPOCTPAHCTBEHHBIX (DUTypax: Mapaienenunes, Kyo, npusma, nupaMmuaa, KOHyc,
UWIMHAp, map u cdepa. M3o0OpakeHue mnpocTpaHCTBeHHbIX ¢uryp. I[lpumepsr pa3BEpTok
MHOTOTPaHHUKOB, HMUINH]Ipa U KoHyca. Co3taHue Moiesiel MpoCTpaHCTBEHHBIX puryp (u3 Oymaru,
MIPOBOJIOKH, IUIACTUIIMHA U JIp.).

[Tonsarue o0bEMa; enuHUIBI U3MepeHHs 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapajlIeenuIea,
KyOa.

AJITEBPA

7xaacc

Yucna u evluucinenus

Payuonanvuvie uucna

JIlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TMIEPEX0]T OT OJHON (OPMBI 3alUCH JPOOCH K APYyroi.
[ToHsiTHE pPalMOHATIBPHOTO YHCJA, 3alUCh, CPAaBHEHHE, YIIOPSIOUYMBAHKHE PAIHOHAIBHBIX YHCEIL.
ApudmeTrueckue eUCTBUS C pallHOHAILHBIMU YHCIIaMu. Perienune 3aa4 u3 peaibHOM MPAaKTUKU Ha
yactd, Ha Jpoou. CrTeneHb ¢ HATypadbHBIM II0Ka3aTeleM: OIpeIelieHHe, NpeoOpa3oBaHKe
BBIP2)KCHUI Ha OCHOBE OTIPEJICIICHUS, 3aTiCh OOBIINX Yncell. [IpoeHThI, 3anKch MPOLIEHTOB B BUJIE
npoOu U ApoOM B BHJE MPOLEHTOB. TpH OCHOBHBIC 3ajJa4d Ha IPOICHTHI, PEIICHUE 3ajad W3
peanbHOW TpakTUKU. [IpUMeHeHHe TPU3HAKOB JCITUMOCTH, pa3JIOKEHHE HAa MHOXHTEIH
HATypaJbHBIX YHCENl. PealbHble 3aBUCHMMOCTH, B TOM 4YHCIE TMpsiMas W  oOparHas
MPONOPIIMOHATLHOCTH.

Anzeopauueckue eviparxcenus

[lepemeHHble, YHCIOBOE 3HAYCHHE BBIPOKEHHUS C MepeMeHHOH. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX Ty BeTHUMHAMU B BUie GopMyJbl. Beraucienus no
dopmynam. [IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHHI, TOK/IECTBEHHO PABHbBIE BEIPAYKEHUS, IPABHIIA
npeoOpa3oBaHusl CyMM M MPOU3BEACHUMN, MpPaBHUJa PACKPBITUS CKOOOK M MPHUBEACHUS MOJI0OHBIX
cnaraeMbix. CBOMCTBA CTENEHU C HATypalbHBIM MoOKa3aTenaeM. OaHOUIeHbl U MHOTOUJIEHBI. CTeneHb
MHorouseHa. CrokeHue, BBIYUTAHUE, YMHOKE€HHE MHOrouwieHoB. MDopmynbl COKpam€HHOro
YMHOKEHUS: KBaJpaT CyMMbl U KBaapaT pazHocTH. Dopmyna pa3sHOCTH KBajapaToB. PaznoxeHue
MHOTOUYJIEHOB HA MHOYKUTEIIH.

Ypasnenusn



VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBHia IMPeoOpa3oBaHHUS YPaBHEHUS, PAaBHOCHUIBHOCTD
ypaBHeHUH. JIMHEHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEH JIMHEHHOTO YPaBHEHUS,
pelleHne JIMHEHHBIX ypaBHeHUH. CocCTaBiI€HME YypaBHEHMH 10 YCIOBHUIO 3aaauyd. Pemienue
TEKCTOBBIX 33J1a4 C IIOMOLIbIO ypaBHEHUH. JIMHEWHOE ypaBHEHHE C ABYMs IEPEMEHHBIMU M €IO
rpa¢uk. Crcrema AByX JIMHEHHBIX YPaBHEHUH C IByMs IEpEeMEHHBIMH. Pelienue crucreM ypaBHeHUN
crioco0oM noAcTaHOBKH. [IprMepsl perieHns: TEKCTOBBIX 3a/1au C IIOMOIIBIO CUCTEM YPaBHEHUH.

Koopounamut u epagpuxu. @ynkyuu

Koopaunnara Touku Ha npstmMoil. UucnoBbeie NpoMexKyTKH. PaccTosiHue Mexay 1ByMs TOUKaMH
KoopauHaTHOU npsiMoi. IIpsimoyrosibHas cuctema koopauHat, oc Ox u Oy. Abcuucca 1 opauHaTa
TOYKM HAa KOOPIUHATHOW IwIOCcKocTH. [Ipmmepsl rpadu- koB, 3amaHHbIX (Qopmyramu. Urtenue
rpaduKoB peanbHbIX 3aBucuMocTed. [lonsartue ¢ynkuuu. ['paduk pyrxmmm. CoiicTBa QyHKIHH.
Jluneitnas Qynkius, e€ rpapuk. I'padux dynkium y = | x |. ['paduyeckoe perieHue TMHEHHBIX
YpPaBHEHUU U CHUCTEM JIMHEHWHBIX YPABHEHUN.

8kiacce

Yucna u eviuucnenus

KBagparueiii kopeHp u3 uyucna. llorstme o0 wupparmonambHoM uyucie. JlecaTudnbie
MPUOIMKEHHST UppAMOHATBHBIX Yuces. CBoWcTBa apu(METHUUECKHX KBaJpaTHBIX KOPHEH U WX
MIPUMEHEHHE K MPeoOpa30BaHHUIO YMCIOBBIX BRIPKCHUH W BBIUUCICHUSIM. [[eliCTBUTENbHBIE YUCITA.
CreneHsp c 1enbIM MokasareseM 1 €€ cBoiicTBa. CTaHIapTHas 3alKch YUCa.

Anzedopauueckue sviparxcenus

KBampatublif  TpéxuieH; pas3iokKeHHEe KBAJAPaTHOro TpEXWiIeHa Ha  MHOXKHUTEIH.
AnrebOpandeckass poOb. OCHOBHOE CBOMCTBO anreOpanyeckoi npobu. CriokeHue, BBIYUTAHHE,
YMHOKEHUE, JIeJieHne aaredpandeckux Apoodeii. ParmoHanbHble BhIpaKeHUs U MX IPeoOpa3oBaHue.

Ypasenenus u nepasencmea

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema Bwuera.
Pemienne ypaBHEHM, CBOIOMIIMXCS K JUHEHHBIM W KBajapaTHeIM. [Ipocteitmue apoOHO
-pauMoHaNbHBIe ypaBHEHUS. ['paduueckas MHTepHpeTalus ypaBHEHHI ¢ ABYMSI MEpEMEHHBIMH U
CUCTEM JIMHEWHBIX YpaBHEHUU C JABYMS NepeMeHHbIMU. [Ipumephl perieHus: CUCTeM HeTWHEHHBIX
YpaBHEHUH C ABYMs IE€peMEHHbIMU. PelieHne TEeKCTOBBIX 3aJay alredpandyeckuM crocoOoMm.
UucnoBble HepaBeHCTBa M MX cBoiicTBa. HepaBeHCTBO ¢ OJHOW TNepeMeHHOW. PaBHOCHUIIBHOCTH
HepaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOM MepeMeHHON. CUCTEeMbl JIMHEHMHBIX HEPABEHCTB C
OJHOM EPEMEHHOM.

Dynkuyuu

[Tonstne Qynkuuu. OO6macTh ompeneNneHuss U MHOXKECTBO 3HaueHui (yHkimu. CrnocoObl
3amanus Qynkuuid. 'padux pynkumu. Yrtenue cpoiictB (yHkiuu no e€ rpaduky. [Ipumepst
rpadukoB (QyHKIUH, OTpaXKalOUIUX peajbHble Mpolecchl. DYHKIUHN, OMUCHIBAIOIINE MPSIMYI0 U
06paTHYIO TIPONOPIHMOHANBHEIE 3aBUCHMOCTH, HX rpadukn. Oynkmun y=x2, y=x3, y=|x|, Yy =vx.
I'padmyeckoe pemieHne ypaBHEHUI U CHUCTEM ypaBHEHUH.

9ki1ace

Yucna u eviuucnenun

JleticmeumenvHule yucia

PanmonanbHble 4yKcna, UppalMoOHaIbHBIE YWCIIA, KOHEYHbIe M OECKOHEYHBIEC NECATUUHBIC
Ipoou. MHOKECTBO JIEHCTBUTENBHBIX YHCEIN; IeUCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIE JIECSITUUHBIC
npoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOMXECTBOM JCHCTBHUTENBHBIX YHUCEN U



KOOpAMHATHOM mpsiMoil. CpaBHEHHE JEHCTBUTENIBHBIX YHCEN, apU(PMETUYECKUe IeHCTBUSA C
JNEHUCTBUTEIILHBIMU YUCIIAMH.

H3zmepenusa, npubnuiicenusn, oueHKu

PazMepsl 00BEKTOB OKpYXAIOIIET0 MHPA, JIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM MHpE.
[TpubmmkEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh puOmmkenus. Okpyrinenue yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCICHUM.

Ypasnenus u nepasencmea

Ypasnenus ¢ oonou nepemennoi

JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOAAIIMXCS K JMHEWHBIM. KBagpatHoe
ypaBHeHue. Pemienne ypaBHeHNH, CBOJAIMXCS K KBaipaTHbIM. bukBapaTHoe ypaBHeHue. [ [pumepsl
peuieHusl ypaBHEHHU TPEThe U YeTBEPTOU CTEIIEHEN Pa3sIoKEHUEM HAa MHOKHUTEIIH.

Pemenne npoGHO - paniMOHAIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a/1ad anreOpandecKumM
METOJIOM.

Cucmemul ypasnenuii

VYpaBHeHHe ¢ AByMs IEpEeMEHHBIMU U ero rpaduk. PemieHue cucteM JBYX JIMHEHHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMU. Pelienne cucteM ByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEWHOE,
a japyroe — BTOpoil creneHu. ['paduyeckas UHTepIpeTalnus CHCTEMBbl YpPaBHEHHMH C JIByMs
nepeMeHHbIMU. Perenne TeKCTOBBIX 3a7a4 aareOpandecKuM CrocoOoM.

Hepagencmea

UucnoBble HEpaBEHCTBA M HX CBOWCTBAa. PenieHWe JIMHEHHBIX HEPABEHCTB C OJHOMU
nepeMeHHOM. PemieHue cuCTEM JIMHEMHBIX HEPABEHCTB C OJHOM mnepemeHHOW. KBaaparHbie
HepaBeHCcTBa. ['paduyeckass HMHTepHpeTanuss HEPAaBEHCTB W CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMU.

Dynkyuu
KBagparnunas ¢pynkius, e€ rpaduk u cBoiicta. [lapadoma, koopauHaTHI BEPITUHBI TApa00JIbl,
. K
OChb CUMMeTpuH mapadoinbl. 'paduxku  ¢ynkomit: y=kx, y=kx + b, y > y=x3, y=vx, y=|X| u ux

CBOMCTBA.

Yucnoewie nocnedosamenvHocmu

Onpedenenue u cnocobbl 3a0anUs YUCTIOBbIX NOCIE008AMENbHOCEN

[ToHsiTHE 4YHCIOBOW MOCIENOBATEILHOCTH. 3aJaHHe MOCIEA0BATEIbHOCTH PEKYPPEHTHOMN
dbopmynoit u popmyIoit n-ro 4ieHa.

Apupmemuueckasn u ceomempuyeckas npozpeccuu

Apudmernueckas u reomerpuueckas nporpeccun. @opmynsl n-ro 4ieHa apupmMeTHIECKON U
reOMEeTPHUECKO MPOrpeccHii, CyMMBI IEPBHIX N WieHOB. M300paxeHne 4IeHOB apuMeTUIECKO U
reOMETPUYECKOM MpOrpeccuii TOYKAaMM HAa KOOPAMHATHOW IockocTd. JIMHEWHbI U
AKCMOHEHIHANBHBINA pOCcT. C0XKHBIE TPOIIECHTHI.

I'EOMETPUA

Txaace

Hauvaneuble nonsTua reomerpuu. Touka, mpsmas, OTpe30K, Jyd. Yroua. Buael yrios.
Beprukanbaeie u cMexHbIe yribl. buccekrpuca yriua. Jlomanas, MHOroyroisHuk. [lapannensHocThb
U TEePHeHIUKYISIpHOCTh mpsaMbiXx. CummerpuyHbie ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOM
cumMmerpuu. [Ipumepsl cumMmeTpuu B OkpyxkaromieM mMupe. OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO
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IUPKYIIs W JuHeWku. TpeyronpHUK. Beicota, wMenmana, OHCCEKTpHca, UX CBOICTBA.
PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUH TPeyroJbHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBAa W TPpPU3HAKA PABHOOEAPEHHOTO TpeyrojbHUWKA. [Ipu3HaKu  paBeHCTBA
TpeyrojabHUKoB. CBONCTBAa M NIpPU3HAKU NApaUIEIbHBIX NpsAMbIX. CymMMa yIJIOB TpEyroJibHHKA.
Buemnue yrael  TpeyrosibHuKa.  [IpsMoyronbHbIi  TpeyrosbHUK.  CBOHCTBO  MeauaHbl
IIPSIMOYIOJIBHOTO ~ TPEYrOJbHUKA, IPOBEAEHHOM K  runoreHyse. lIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsiMmoyronsHbli TpeyroisHUK ¢ yriiom B 30°.HepaBencrBa B
re€OMETPUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JOMaHOM, TeopemMa O OOJIbIIEM YIie
1 OOJIBIIIEH CTOpPOHE TpeyrojbHUKA. [lepneHuKynsp u HakJIoHHas. ['eoMeTpruecKoe MECTO TOYEK.
buccekrpuca yria v cepeIMHHBIN NEPIEHAUKYISAP K OTPE3KY KaK FT€OMETPUYECKUE MECTa TOYEK.

OKpyXHOCTb U KpYT, XOpJa U IUaMeTp, X CBOWcTBA. B3auMHOE pacnosoxkeHne OKpyKHOCTH
u npsmoit. KacarenbHast u cexymias kK oKpyKHOCTU. OKpy>KHOCTb, BOIUCaHHasl B yroJl. Bniucannas u
ONMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8kmace

UYerslpéxyronpauku. [lapamrenorpamm, €ro Inpu3HakM M cBOWcTBA. YacTHeIe cilydau
napajuieIorpaMmMoB  (IIPSIMOYTOJIbHUK, poMO, KBaJpar), MX MNpHU3HAKW U cBoiictBa. Tpameuus,
paBHOOOKass Tpamerus, e€ cBoiicTBa U mnpusHaku. [IpsmoyrosnbpHas Tpanenus. Meron yaBoeHUs
Menuansl. LlenTpanpHas cumMmerpus. Teopema daneca u TeopeMa 0 TPONMOPUHOHATBHBIX OTPE3KaX.
CpenHue TUHUM TpeyroyibHHUKa U Tpaneuuu. Llentp macc TpeyronpHuka. [logobue TpeyroibHUKOB,
ko3¢ punment nonodus. [Ipusznaku nogodust TpeyroibHUKOB. [IpuMeHeHne noo0us Mpu perieHnn
npakThuecknx 3amad. CBoiicTBa miomaaei reomerpudeckux ¢uryp. @opMynbl Ui TUIOMIAANA
TpEeyrojpHUKa, MmapaienorpaMma, pomoa u Tpaneuud. OTHOIIEHHE TUIOMAeH MOJ0O0HBIX GUTyp.
Boruncnenue muiomanaeii TpeyroJlbHHUKOB M MHOTOYTOJIBHMKOB Ha Kierdatod Oymare. Teopema
[Tudaropa. [Ipumenenune reopems [Tudaropa npu pemeHnn npakTuIeckux 3agad. CHHyC, KOCUHYC,
TaHM€HC OCTPOro yIyIa MPSIMOYTOJBHOTO TpeyroiabHukKa. (OCHOBHOE TpPUTOHOMETPUYECKOE
TOXAeCTBO. Tpuronomerpudeckue Gpyakuuu yriioB B 30°, 45° u 60°. BriucanHpie U IEHTpaTbHBIC
YIJIbI, YTOJl MEXKIY KacaTelbHOW M XOpAOW. YIJIbl MEXKIY XOpAaMU U CEeKylIMMU. BrimcaHHbie u
OTNMCAHHBIE YETBHIPEXYTrOJbHUKUA. B3auMHOe pacnojokeHue JByX OKpyxHocTel. Kacanue
okpyxHocTel. O01mume KacaTelIbHBIC K IBYM OKPY>KHOCTSIM.

9kaacc

Cunyc, kocuHyc, Tanrenc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opmyinbl npuBeneHus. PemieHue TpeyroJpHUKOB. TeopeMa KOCHHYCOB U Te€OpeMa CHUHYCOB.
Pemrenne npaktruyeckux 3a1ad ¢ UCHOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue noaoous. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB. Teopema 0 Mpou3BeICHUH
OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYILIUX, TEOPEMa O KBaJpaTe KacaTeIbHOM.
Bektop, mnuHa (MOIynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO HalpaBlICHHbIC
BEKTOPBbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlUU HaJl BEKTOpaMu. PaznoxxeHue
BEKTOpA MO JABYM HEKOJUIMHEeapHbIM BekTopam. Koopaunatsl BekTopa. CKallsipHOE MPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JJI1 HAXOXKIACHUS [UIMH U YrioB. J(eKkapToBbl KOOPAMHATHI HA IIOCKOCTH.
VYpaBHeHHUs IPSAMOI U OKPYKHOCTH B KOOpAMHATaX, IEPECEYCHUE OKPYKHOCTEH U NpsAMBIX. Metox
KOOpAMHAT U ero npuMeHeHue. [IpaBuiibHble MHOTOyroinbHUKU. JlJinHa okpy:xHOCTH. ['panycHas u
paauaHHas Mepa yria, BBIUMCIEHUE JJIMH Ayr OKpykHOcTel. [lnomans kpyra, ceKTopa, CerMeHTa.
JIBuKeHHs] TJIOCKOCTH M BHYTpEHHUE CHUMMETpuU Guryp (dIeMeHTapHbIe MpeACcTaBICHUs).
[TapamtensHbii nepenoc. IloBopor.

BEPOATHOCTDb U CTATUCTUKA

7xkaace
[IpencraBieHne JaHHBIX B BUJIE Ta0NHUII, IUarpaMM, rpaguKoB. 3amoIHeHHE TaOIuIl, YTCHUE U
MOCTPOCHHUE JHarpamMm (CTOJIOMKOBBIX (CTONOUATHIX) M KPYroBbIX). UTeHHE rpadHKOB peabHBIX
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nporeccoB. M3Bieuenne HHPOPMALUN U3 TUarpaMM M TaOJIUI, MCIOJIB30BAaHUE U MHTEPIIPETALIUS
nanHbeIX. OnucarenbHas CTATUCTHKA: CpeaHee apu(MEeTHIECcKoe, Merana, pa3Max, HanOoJblee U
HaMEHbIIee 3HAYCHHs Ha0Opa YHUCIOBBIX JaHHBIX. [IpuMepsl cCiydyailHOW H3MEHYMBOCTH.
CnydaiiHplii SKcriepuMeEHT (OIBIT) W ciaydailHoe coObiTHe. BepositHocts u uyactoTta. Poib
MaJIOBEPOSITHBIX M TPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpHpone W B oOmiectBe. MoHeTa u
UrpasibHasi KOCTh B TEOPUH BeposTHOCTEN. ['pad, BepmmHa, pedpo. Ctenens BepmuHbl. Yucio pédep
U cCyMMapHas cTerneHb BepmuH. [Ipencrasienue o cBsiznoctu rpada. Lenu u ke, [lytu B rpadax.
Oo6xon rpada (stinepos myth). [IpencraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenne 3amad c
MTOMOIIEI0 TpadoB.

8kiacc
[IpencraBnenne NaHHBIX B BUAE TaONWI, AMarpamMm, rpagukoB. MHOXECTBO, 3JIEMEHT
MHOYECTBA, ITOIMHOKECTBO. Onepanuu HaJ MHOXECTBAMH: OOBCIUHEHHUE, IepeceucHue,

nononHeHue. CBoiicTBa omepalui HaJl MHOXKECTBaAaMH: IEPEMECTUTENIBHOE, COYeTaTeNIbHOE,
pacnpenenuTenbHoe, BKIOUeHHUs. Vcnonb3oBaHue rpaduueckoro MmpeicTaBICHUs MHOYKECTB IS
OTMCAHUS PEeaJbHBIX MPOLIECCOB U SIBJICHUM, IpU peleHnu 3a1ad. Vi3mMepenue paccenBaHust JaHHbIX.
Jlucniepcust U CTaHIapTHOE OTKJIOHEHHE YMCIIOBBIX HabopoB. /lnarpamma paccenBaHusl.

DnemMeHTapHbIe COOBITHS ciay4aiiHoro ombiTa. Ciydalinble coObITHS. BeposiTHOCTH COOBITHI.
OnpITHl ¢ paBHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHSAMHU. Cry4ailHblii BbIOOp. CBSI3b MEXIY
MaJIOBEPOSTHBIMU M MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOICTBa JEpEBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCAYEH BEPILMHBI,
CBSI3b MEX]Iy YMCIIOM BepIIUH U unciaoM peédep. [IpaBuno ymHoxenus. Pemenue 3a1a4d ¢ HOMOIIbIO
rpados. IIpotuBomnosnoxubie coObiTusg. Juarpamma Diinepa. OObequHEHHE U TEpecedeHHe
coObiTuil. HecoBmecTHbie coObiTus. Dopmyna ciiokeHUs: BEpOSITHOCTEH. YCIOBHasE BEPOSITHOCTD.
IIpaBuno ymHoxeHus. He3aBucumele coObiTus. IlpencraBieHue skcrepuMEHTa B BHJE JAEpEBa.
Pemienue 3amay Ha HaxXOXJEHUWE BEPOSITHOCTEH C MOMOIIBIO JAEpEeBa CIY4alHOrO SKCIEPUMEHTA,
nuarpamm Didiiepa.

9kJ1ace

[IpencraBienure NaHHBIX B BHAE TaOauI, nuarpamm, rpaukoB, HHTEPHpPETAlUs JaHHBIX.
UreHue W MOCTpOEHHE TalNHWll, Juarpamm, rpaukoB Mo peajbHbIM JaHHBIM. [lepectaHoBKU U
¢dakropuan. Coueranus W uuciao couderanuit. Tpeyronpnuk Ilackamsa. Pemenue 3amau ¢
UCII0JIb30BaHMEM KOMOHMHATOpUKH. ['eomeTrpuyeckas BeposTHOCTb. Ciy4yailHbId BBIOOpP TOYKH U3
¢burypbl Ha TUIOCKOCTH, U3 OTpe3Ka U U3 Iyru oKpykHocTH. McnbiTanue. Ycnex u Heyaaya. Cepust
WCIBITaHUK 70 mepBoro ycmnexa. Cepusi ucnbeiTanuii bepuymin. BeposTHocTH cOOBITHI B cepun
ucnbiTaHuid bepuymu. CrnydyaliHas BEIMYMHA W paclpeliesieHHe BeposiTHOCTEe. MaremaTtuueckoe
oxujanue u gucnepcus. [IpuMepsl MaTeMaTHUECKOTO OXKUIAHMS KaK TEOPETHUECKOTO CPEeTHEro
3HAUEHUS] BEIUYUHBI. MaTemMaTH4ecKoe OXUAAHWE M IUCIEPCUS CIy4ailHOW BEIMYMHBI «YHCIIO
ycrexoB B cepud ucnbiTanuii bepuymin». Ilonste o 3akoHe Oonpimx uucen. M3mepenue
BEPOSITHOCTEH € MOMONIBIO YacTOT. Poib 1 3HaUeHHEe 3aK0Ha OOJIBIINX YUCEI B IPUPO/IE U OOIIECTBE.



IInanupyemble pe3yabTatbl ocBoeHus1 yueOHoro npeamera «KMATEMATUKA» Ha ypoBHe
OCHOBHOI'0 0011ero 00pa3oBaHus

OcBoenue yueOHOTO mpeaMeTa «MaTeMaTHKa» JOKHO 00eCeYrBaTh JOCTHKCHUE Ha YPOBHE
OCHOBHOI'O 06Luer0 06pa30BaHI/ISI CIICAYIOMUX JIMYHOCTHBIX, MCTAIPCIMCTHBIX W IMPCAMCTHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3YJIbTATHI
JIMYyHOCTHBIE pPE3YNbTaThl OCBOCHHUSI MPOTrpaMMbl y4deOHOro mpea- Mera «MaremaTHka»
XapaKTEPU3YIOTCS:

Ilampuomuueckoe eocnumanue:

MPOSBJICHUEM MHTEpECA K MPOILIOMY U HACTOSIIEMY POCCHICKOW MAaT€MaTUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCUMCKAX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ITHX JOCTIKEHUM B IPYrUX HayKaxX U MPUKIAIHBIX cepax.

I'pasicoanckoe u 0yx08HO-HPABCMBEHHOE 80CNUMAHUE:

TOTOBHOCTBbIO K BBINOJIHEHUIO O0O0S3aHHOCTEN TpaXKJaHWHA M peaju3aluyd ero Ipas,
MIpe/ICTaBICHUEM O MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
MPOIIEAYp TPaXJAaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCH M TMp.); TOTOBHOCTBIO K OOCYXICHHUIO
ITUYCCKUX npo6neM, CBA3aHHBIX C NPAKTHUYCCKHUM IMMPUMCHCHUEM )IOCTI/I)KCHI/II\/i HAayKH, OCO3HAaHUEM
BAXXHOCTU MOPAJIbHO-3THYCCKUX IIPUHIOUIIOB B ACATCIBHOCTH y‘IéHOFO.

Tpyoosoe éocnumanue:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHUHM NPAKTHUYECKUX 3a/Jad MaTeMaTH4ecKou
HaIpPaBJICHHOCTH, OCO3HAHUEM BAXHOCTH MaTEeMAaTUYECKOTO 00pa3oBaHUsl HA MPOTSHKEHUU BCeH
XKU3HU JUISl YCHEIIHOW MPOo(ecCHOHANBHON NesITeIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAWBHIYaIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH.

Dcmemuyveckoe socnumanue.

CIIOCOOHOCTBIO K OSMOIMOHAJIbHOMY H O3OCTCTUYCCKOMY BOCIPUATHIO MATCMAaTHUYCCKUX
O6’BCKTOB, 3a1a4, peHICHHfI, paCCY)I(,I[CHI/Iﬁ; YMEHHUIO BUACTh MATEMATHYCCKHUEC 3aKOHOMEPHOCTU B
HCKYCCTBC.

l[ehmocmu HAY4YHO20 NO3HAHUA.

OpI/IeHTaL[PIeﬁ B JCATCIBbHOCTH Ha COBPCMCHHYIO CHCTEMY HAY4YHBIX HpeI[CTaBJ'ICHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTUA YCJIOBCKA, IIPUPOAbI H O6H_ICCTB8., IIOHUMaHUEM
MaTeMaTHUYeCKOM HAayKH KakK CCI)CpBI YyeJIOBEUYECKOH JACATCIIbHOCTHU, 3TAIIOB eé Pa3BUTHA U 3BHAYUMOCTHU
AJI1 pa3BUTHUA HUBUIN3alOWH,; OBJIAACHUCM A3bIKOM MATCMAaTUKU U MaTeMaTHYECKO U Ky.]'H:TypOﬁ Kak
Cp€aACTBOM IIO3HAHMA MHpPaA;, OBJIAJICHHUCM HpOCTGﬁIHHMH HaBBIKAMHM  HCCJIE€IOBATEIbCKOM
ACATCIBbHOCTH.

Qusuueckoe 6ocnumanue, QGopmuposanue Kyibmypvl 300p06bsi U  IMOYUOHATLHOZO
bnazononyyus:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B MHTEPECaX CBOETO 3/0POBbs, BEICHUS
3JI0pOBOTrO 00pa3a *HU3HHU (340pPOBOE MHUTAaHUE, COATAHCUPOBAHHBIA pPEXHMM 3aHATUH M OTABIXA,
perynsipHas (usnueckas aKTUBHOCTh); C(POPMHUPOBAHHOCTHIO HaBblKa pe(IeKCHH, NMpPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOr'0 e MpaBa Jpyroro yeroBeka.

JKonoeuveckoe socnumanue.



OpHCHTAIMCH HAa NMPUMEHCHHE MAaTEeMAaTUYCeCKUX 3HAHWM JUIs peIleHUs 3a71ad B 00JacTu
COXPAaHHOCTH OKPYXKAIOIICH Cpeapl, IUIAHUPOBAHUS TMOCTYIKOB M OICHKH HMX BO3MOXKHBIX
MOCJEJCTBUI /ISl OKPYKAIOIIeH Cpeibl; OCO3HAHUEM TJI00AJTBHOIO XapakTepa 3KOJIOTHYECKUX
po0IeM U MyTei X pemieHusl.

Jluunocmuvie pesynomamul, obecneyusaoujue a0anmayuio 00y4arwecocs K UsMeHIouWUMCs
VCI0BUAM COYUATILHOU U NPUPOOHOU CPeObl.

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHUSX HEOIPEISICHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTHYECKYIO ACATCIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA Y IPYTUX
JIOJICH, IPUOOpETaTh B COBMECTHOM JISATEIILHOCTH HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OITBITA
ApYyrux;

HEO0OXOIMMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHWM, B TOM 4YHUCIIe (OPMYIUPOBATH HJICH,
MOHATHS, THIIOTE3bI 00 OOBEKTaX WM SBICHHSIX, B TOM YHCIIE paHee HE M3BECTHBIX, O0CO3HABATH
JIePUIMTH COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IUTAHUPOBATH CBOE PA3BUTHE;

CTIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIONIMH KOHTPMEp, KOPPEKTHUPOBATH NPHHUMAEMbIC PEIICHHS U JICHCTBUS,
(hopMyITMPOBaTh U OTICHUBATH PUCKHU U MOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTAThI

MertanpeaMeTHbIe Pe3yabTaThl OCBOCHUS MpOrpamMMbl ydeOHOTO mpenMera «MaTeMaThkay
XapaKTEPHU3YIOTCSA OBJIAJICHHEM YHUBEPCATbHBIMHU NM03HAaBaTeJbHbIMH JIEHCTBUSAMH,
YHUBEPCATHbHBIMH KOMMYHUKATHBHBIMHU JICUCTBUSIMU W YHHBEPCAIBHBIMH PeryJATHBHBIMHU
JIEUCTBUSAMM.

1) VYHuBepcanbHbIE MNO3HABaTeJbHbIE JEHCTBUS 00ecrneunBarOT (GOopMUpPOBAHUE
0a30BBIX KOTHUTHBHBIX IPOLIECCOB, 00YYAIOMIUXCS (OCBOCHHE METOJOB MO3HAHUS OKPYXKAIOLIETO
MUpa; NpPUMEHEHHE JIOTUYECKUX, MCCIEIOBAaTENIbCKUX OIepanuii, yMeHuil paboTath ¢
nHpOopManue).

ba3oBrble Jornvyeckue aeiicTBus .

- BBIBIATH W XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMAaTHUYECKHUX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEX Ty TOHATUSAMH; (POPMYITHPOBATH ONPECIICHHS TTOHITHH; YCTaHABINBATh
CYIIIECTBEHHBIM TMPHU3HAK KJIacCCH(UKAIMKM, OCHOBaHUS /i1 O0OOOIICHHS W CpaBHEHUS, KPUTCPUH
MPOBOJIMMOTO aHAJIN3a;

- BOCHPHHHUMAaTh, (OPMYJIHPOBATh M TNPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC H
OTpHIIaTEIIbHBIC, CIMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIC,

- BBIABJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHUBOpEUMsl B (akKTax,
JAaHHBIX, HAOTIOJACHUSAX M YTBEPKICHUAX; MTPEAJIaraTh KPUTSPHUH JJIs BBISIBJICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

- JeNlaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHUM 110 aHAJIOTUH;

- pa3bupaTh JOKa3aTebCTBA MATEMaTHYECKUX YTBEPXKIACHHH (TMpsMble U OT MPOTHBHOIO),
MIPOBOJIUTh CaMOCTOSITEIIbHO HECIIOKHBIC JI0KA3aTeIhCTBA MAaTEMaTHYECKUX (DAKTOB, BHICTPAUBATH
apryMeHTallMi0, TMPHUBOJUTH TpPUMEPbl U  KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
pacCyXICHHUS;

- BBIOMpATh CMOCO0 pelieHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJiee MOXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarelbCcKHe JeHCTBHA:

- WCIOJIb30BaTh BOIPOCHI KAaK MCCIIEI0OBATENbCKHI MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIMBATH UCKOMOE U
naHHOE, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UINIO, MHCHHUE;
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- TPOBOJHUTH IO CAMOCTOSITEJIbHO COCTaBICHHOMY IUIAHY HECIOXHBIA HSKCIEPUMEHT,
HEOONBIIIOE HCCIEOBAHUE 10 YCTAHOBJIGHHWIO OCOOCHHOCTEW MaTeMaTHYecKoro OOBeKTa,
3aBUCHMOCTEH 0OBEKTOB MEX Iy CO0OI;

- CaMOCTOSTENBHO (POPMYTHPOBATH 000OIICHNST M BBIBOJBI MO pe3yabTaTaM HPOBEIEHHOTO
HaOJIIOIEHUS, UCCIIEOBAHMS, OICHUBATH JOCTOBEPHOCTHh MOJYYEHHBIX PE3Yy/IbTAaTOB, BBIBOJIOB U
0000I1IEHHI;

- IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATH MTPEITIOJI0KEHUS O €TO
Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmueii:

- BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIUH, JTAHHBIX, HCOOXOJUMBIX IS
peleHus 3a/1a9u;

- BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HWHTECPIPETHPOBATH HMH(OPMAIIHIO
Pa3IMYHBIX BUJIOB B (POPM MPE/ICTABICHHUS;

- BeIOMparh (popmy mpencTaBieHHUs MHQOpPMAIMM U WIUIIOCTPUPOBATH pEIIaeMble 3aJayu
CXeMaMH, JJuarpaMMaMu, HHOU TpaduKoi M X KOMOWHAITUSIMU;

- OIICHWBATh HAAEKHOCTh WHQPOPMAIUU IO KPHUTEPHUSAM, MPEAJIOKCHHBIM YUUTEIEM WU
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

2) YHUuBepcabHbIC KOMMYHHKATHBHBIE JCHCTBUAS 00€CIICUNBAIOT C(HOPMHUPOBAHHOCTH
COITMATHHBIX HABBIKOB 0Oy4Jaronuxcs. Oomenue:

- BOCIIPUHUMATh W (OPMYITHPOBATH CYXJICHUS B COOTBETCTBHU C YCIOBHSIMH M IEISAMHU
OOIIeHMS; ICHO, TOYHO, TPAMOTHO BhIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHUS TI0 X0y PEIICHUS 33]1a91, KOMMEHTHPOBATH IMTOJTYICHHBIN pPe3ylIbTaT;

- B Xo/ie OOCYXJEHHUsS 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCY)XIAaeMOW TEMBI, MPOOIEMEI,
pemaeMoi 3amadu, BBICKA3bIBATh HJIEH, HAIlCJICHHBIE HAa TIOMCK PEIICHHS; COTIOCTABISTH CBOU
CYXJCHUSA C CYXICHHUSIMHU JIPYrUX Y4aCTHUKOB JAMajora, oOHapy>KMBaTh pa3jiMyue M CXOJICTBO
MO3ULIMI; B KOPPEKTHOU popme popMynrnpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

- TPEICTABIATH Pe3yJbTaThl pEIICHUs 3a7ayd, SKCIIEPUMEHTA, HCCIEAOBAHMS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHUS C YYETOM 3a/ay Mpe3eHTalUd U 0COOeHHOCTEN
ayJTUTOpHUH.

CoTpyaHunuecTno:

- TIOHMMaTh U HUCIOJIB30BaTh MPEUMYILECTBA KOMaHIHOW U WHIAUBUAYaJbHON pabOThHI MpuU
pelieHnd y4yeOHBIX MaTeMaTH4eCKHX3aJad; IpPUHUMATh LeJb COBMECTHOM JesSTeIbHOCTH,
IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW pPalOThl, pacmpenensTh BUIbl paboT, JOroBapuBaThCA,
o0cyXJaTh mpoiiecc U pe3yinbTat padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B T'PYIIOBBIX Gopmax paboThl (0OCYKIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
HIITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JCHCTBHUS C JAPYrUMHU
YJieHaMHd KOMaHJbl; OLICHHBAaTh KAaueCTBO CBOEro BKJIaga B OOHIMIM MPOIYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUS.

3) VYHuBepcalnbHble  peryJsATUBHbIe JIeicTBUs  oOecreunBaroT  (GoOpMUpOBaHUE
CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HaBBIKOB JIMYHOCTH.
Camoopranuszanmsi:

- CaMOCTOSTENIBHO COCTABJIATh IJIaH, AJITOPUTM pEIIeHUs 3aJauu (WIM ero 4acTth), BEIOUpPATh
cnoco0 pemeHus ¢ Y4ETOM UMEIOIIMXCS PEecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpManuu.

CaMOKOHTPOJIB:

- BIIQJIETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJI Mpoliecca U pe3yibTaTra peHIeHus
MaTeMaTH4ecKo 3a1auu;

- NpeIBUAETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTh IIPH DPELICHWU 3aJlaud, BHOCHUTH
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;
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- OLIGHUBATh COOTBETCTBHE pe3yibTaTa ACATEIbHOCTH IOCTABJICHHON IENU U YCIOBHAM,
OOBSICHATH MPUYMHBI JOCTIDKEHHS WM HEIOCTM)KEHUS LI, HAXOJUTh OIIMOKY, MaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

IIPE/IMETHBIE PE3Y/IbTATbI

[IpenmerHble pe3ynbTaTthl ocBoeHMsl [IpumepHoil pabouell mporpamMmbl 0 MaTeMaTHKE
IIpEJICTaBJIEeHbl 10 rojaM OOydeHHUs B CIEAYIOLIMX pa3jenax MporpaMMbl B paMKaxX OTIEIbHBIX
KypcoB: B 5—06 kimaccax — Kypca «Maremaruka», B 7—9 Kkilaccax — KypcoB «Auredpay,
«I'eomerpus», «BepoSTHOCTb U CTATUCTUKAY.

Pa3BuTHe nOrMuecKrx MpencTaBiIeHUM U HaBBIKOB JIOTUYECKOTO MBIIIIEHUS OCYLLECTBIISETCS
Ha MPOTSHKEHUM BCEX JIET OOydeHHs B OCHOBHOM WIKOJIE B paMKax BCEX HAa3BaHHBIX KYpCOB.
[Ipenmnonaraercsi, 4TO BBITYCKHUK OCHOBHOMW IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKa3bIBAaHUM, pPAaclO3HAaBaTh HCTHUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS, MPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, OBJIAJICET MOHATHAMU: OINPEICIICHHE, aKCMOMa, TEOpeMa, J0Ka3aTeabCTBO — U
Hay4YUTCs UCIOJIb30BaTh UX MPHU BHIIIOJHEHUH Y4E€OHBIX U BHEYYE€OHBIX 3a7a4.

IIPE/IMETHBIE PE3YJ/IbTATBI ¢ pamkax kypca «MATEMATHKA»

OcBoenne yueOHOTO Kypca «Martematukay B 5—6 KjaccaX OCHOBHOM IIKOJBI JIOJDKHO
o0ecreunBaTh JOCTHKEHUE CIEIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

S5kiaace

Yucna u gviuucienus

- IloHuMaTe ¥ TPaBHIBHO YHNOTPEOJSATH TEPMHHBI, CBSI3aHHBIE C HAaTypaJIbHBIMHU YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

- CpaBHMBaTh U YNOPSAJAOYUBATH HATYypalbHbIC YMCIA, CPABHUBATH B MPOCTEHIINX CIydasX
O0OBIKHOBEHHBIC IPOOH, TECATUYHBIE APOOH.

- COOTHOCHUTH TOYKY Ha KOOPAMHATHOU (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM €H YHCIIOM
1 n300paxkaTh HaTypaJlbHbIC YMCIIa TOUKAMHU Ha KOOPJMHATHOM (YUCIIOBOM) MPSIMOH.

- BoinonnsaTte apudmeTnueckue ACUCTBUS C HATYpaJbHBIMH YHUCIIaMHU, ¢ OOBIKHOBEHHBIMH
OpoOsIMHU B MPOCTEUIINX CITydasix.

- BBINoHATE IPOBEPKY, MPUKUAKY PE3YJIbTaTa BRIUYMUCICHUN.

- OKpyrasTh HATYpaJbHBIC YHCIIA.

Pewenue mexcmoswvix 3a0au

- Pemartp TekcTOBBIE 3aa4u apI/I(i)MeTI/I‘leCKI/IM CIrocoOoM M ¢ IIOMOIIbIO OPraHU30BAHHOI'O
KOHCYHOI'O Hepe6opa BCCX BO3MOXKHBIX BAPHAHTOB.

- Pemats 3a/lauu, COACPIKAIUC 3aBUCUMOCTH, CBA3BIBAIOINIHNC BCIIMYHUHBI: CKOPOCTb, BpEM:I,
PaCCTOAHUEC; LICHA, KOJIMYCCTBO, CTOUMOCTD.

- Ucnonp3oBaTh KpaTKuEC 3aIlluCu, CXCMbI, Ta6J'II/II_IBI, 0003HaYEHHST IIpyu pCHICHHUU 3a/1a4.

- Ilonp30BaTbCd OCHOBHBIMH €AWHUIIAMU HU3MCEPCHUA: LNCHBI, MACChbl; PACCTOAHU, BPCMCHHU,
CKOPOCTH; BbIpaKaTb OAHU CAUHHUILIBI BEJIMYUHBI YCPE3 APYTHUC.

- I/I3BJ'IeKaTL, AHAJIM3UPOBAThL, OLCHUBATH I/IH(I)OpMaLII/IIO, NMpEACTaBJICHHYIO B Ta6JII/II_[e, Ha
CTOJ0YATOM Auarpamme, HHTCPIPETHUPOBATH PCACTABICHHLIC JAHHBIC, UCIIOJIB30BATh JAHHBIC ITPpHU
pCUICHUHU 3a1a4.

Haznaouas eeomempus
- Ilonp30BaThbCcsi TEOMETPUUYECKUMH TMOHATUSAMM: TOYKA, MpsMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.
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- IlpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHUpA, HUMEIMUX (POpMy H3y4eHHBIX
reOMETPUIECKUX (QUryp.

- Hcnonb3oBaTh TEPMUHOJIOTHIO, CBS3aHHYKO C yIVIAaMU: BEpIIMHA CTOpPOHA; C
MHOTOYI'OJIbHUKAMU: YroJl, BEpIIMHA, CTOPOHA, JUAaroHajb, ¢ OKPYXHOCTbIO: paauyC, JUAMETP,
LIEHTD.

- NBo0paxaTs U3y4eHHbIE FeOMETpUUECKUe (GUTyphl HAa HEIMHOBAHHOM M KJI€TYaToi Oymare ¢
MTOMOIIBIO HUPKYJIS U INHEHKH.

- HaxoauTh yIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHNUEM C IOMOIIBIO IMHEHKHU, CTPOUTh
OTPE3KH 33/1aHHOM JIJIMHBI; CTPOUTH OKPYXHOCTb 33JaHHOTO paauyca.

- Mcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYIOJIbHUKA, KBajapaTa /Uil UX IOCTPOCHUS,
BBIYMCIICHUS IUIOIIAU U IEPUMETPA.

- BeIuucnaTe nmepuMeTp W IUIONIA/b KBAJApara, MPsIMOYrOJbHHUKA, (UTYp, COCTABICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM uHncie GpUryp, n300paxE€HHbIX Ha KiIeTyaTol Oymare.

- Ilonmp30BaTbCs OCHOBHBIMH METPUYECKUMH €IMHULAMU W3MEpPEHUs JUIMHBI, IJIOLIAIHN;
BBIPA)KaTh OJTHU €IMHUIbI BETUYUHBI Uepe3 Ipyrue.

- Pacnio3naBath napasenenures, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO TpaHb,
M3MEpEeHus; HaX0AUTh U3MEPEHUS Mapaiesenumesa, Kyoa.

- Boruncnate 00bE€M KyOa, mapasuienenunena Mo 3aJaHHbIM H3MEPEHMSIM, I0JIb30BaThCs
eAMHUIIAMHU U3MEPEHHS 00BhEMa.

- Pemate Hecno)kHble 337a4ll Ha W3MEPEHUE T€OMETPUUYECKHX BEIMYMH B MPAKTHUECKUX
CUTYaIUSIX.

6 kJiIacc

Yucna u gviuucienus

- 3HaTh ¥ MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMH BUJAMH YHCET U CrIOcO0aMU HUX
3aMuCH, IEPEXOIUTH (€CITH 3TO BOBMOXKHO) OT OJTHOM (DOPMBI 3aIMCH YHUCIIa K IPYTOM.

- CpaBHUBaTh U YINOPSIOYMBATH LIENbIE YHUCIIA, OOBIKHOBEHHBIE U JECSITHYHBIE IpOoOH,
CpaBHMBATh YUCJIa OJTHOTO U Pa3HbIX 3HAKOB.

- BpimonHsTh, coueras yCTHbIE W NUChbMEHHbIE NPHUEMBI, apu(MeTHUYecKHe IeHCTBUS C
HaTypaJIbHBIMU U LIEJIBIMU YHCIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMU, TTOT0KUTETbHBIMH
Y OTPULATENIbHBIMU YUCJIAMHU.

- Brluucnars 3HaYeHUS] YMCIOBBIX BBIPAKEHHM, BBIMOIHATH NMPUKUIKY U OLICHKY pe3yibTara
BBIYMCIICHUI; BBINOJHATH MNPEoOpa3oBaHMsl YHMCIOBBIX BBIPDAKEHHH HAa OCHOBE CBOMCTB
apu(METUUYECKUX JTCUCTBUH.

- COOTHOCHUTD TOUKY Ha KOOPAUHATHOM MPSIMOI C COOTBETCTBYIOLIUM €/ YHCIIOM U U300pakaTh
Yyclia TOYKaMU Ha KOOPAMHATHOM MPSAMOi, HAXOAUTh MOAY/b YHCIA.

- COOTHOCUTD TOYKHU B MPSIMOYTOJIBHOM CHCTEME KOOPIMHAT C KOOPAMHATAMU 3TON TOUYKH.

- OKpyYTJsTh LeNbIe YUCa U AeCATUYHBIC JPOoOU, HAXOAUTh MPUOIMKEHUS YUCEL.

Yucnosvle u 6yK6‘€HHbl€ BbIPAINCEHUA

- Ilonumare u yrIOTpe6J'IHTB TCPMHHBI, CBA3AHHBLIC C 3aIIMCbIO CTCIICHM 4YHKCJId, HAXOIUTb
KBaapaT u Ky6 qucCia, BBIYUCIIATh 3HAYCHUS YU CIIOBBIX Bpra)KeHPIfI, COoACpKaIUX CTCIICHU.

- Ilonmp3oBatbes IMpU3HAKaMH JOCIMMOCTHU, PACKIIaJbIBATh HATYPAJIBbHBIC YHCJIA Ha IPOCTHIC
MHOXKHTCIIN.

- Ilons30BaThCA MaCI_HTa6OM, COCTABJIATH MPOTIOPIIUH U OTHOLLICHUA.

- Mcnoap30BaTh 6yKBI>I JJIsL 0003HAUYCHUS YHCel IIpU 3alIMCU MATEMATUUCCKUX BBIpa)KeHHﬁ,
COCTaBJIATH 6y'KBeHHBIe BBIPAKCHUA U (l)OpMy.]'H)I, HaxXoAWThb 3HA4YCHUA 6YKB6HHLIX BI;Ipa)KeHPIfI,
OCYIICCTBJIAA HCOGXOIII/IMBIC MNOACTaAaHOBKH U HpeO6pa3OBaHI/I${.

- HaxoauTh HEU3BECTHBIM KOMIIOHEHT PaBCHCTBA.
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Pewenue mexcmoguvix 3a0au

- Pemrate MHOTOIIIArOBEIE TEKCTOBBIC 331249 apU(METHISCKUM CITIOCOOOM.

- Pemiate 3aaun, cBsI3aHHbBIE C OTHOLIEHUEM, IPONOPLIUOHAIBHOCTHIO BEIMYHH, IPOLIEHTaMU;
pemaTh TPH OCHOBHBIE 33/1a41 HA IPOOH U MPOLIEHTHI.

- Pewath 3amaum, cojeprkaniue 3aBUCUMOCTH, CBS3bIBAIOINE BEJIWYUHBI: CKOPOCTb, BpPEMS,
paccrosiHMe, IIeHa, KOJIMYECTBO, CTOMMOCTB; HPOU3BOJUTENHLHOCTh, BpeMs, 00bEma paboTsl,
UCHO0JIb3YS apu(pMeTudYecKre NCHCTBUS, OLEHKY, IPUKUKY; [10Ib30BAThCS €AUHULIAMH U3MEPEHUS
COOTBETCTBYIOILIUX BEJINYMH.

- CocTaBiisaiTh OyKBEHHBIE BRIPAKCHHUS IO YCIIOBUIO 3aa4H.

- V3BnekaTh WHPOpPMAIWIO, MMPEACTABICHHYIO B TaOMUIAX, HA JIMHEHHOW, CTOI0YATON WU
KpYroBOM nuarpaMMax, MHTEPIPETUPOBATh MPE/ICTABICHHBIE IaHHBIE, UCIIOIb30BaTh JaHHBIE MIPU
pelIeHNH 3a1ay.

- [IpeacraBnsate nHGOPMAIMIO ¢ TOMOIIBIO TAOIHIL, TUHEWHOHN U CTOIOUATON Juarpamm.

Haznaonas ceomempus

- IlpuBoauTh mHpUMEpbl OOBEKTOB OKPYXKAIOLIEIO0 MHpa, HUMEIOHMX (POpPMY H3YYEHHBIX
reOMETPUUECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (DPUTYp, MPUMEPHI PAaBHBIX U CHMMETPHUYHBIX (PUTYP.

- M300pakaTh ¢ MOMOILBIO IUPKYJIS, TUHEWKH, TPAHCIIOPTUPA Ha HEJTMHOBAHHOM U KJI€TYaTOM
Oymare M3y4eHHbIE TUIOCKHUE TeoMeTpuyecKkue GUrypbl 1 KOHQUryparu, CHMMETPHUUHbIE (PUTYPBHI.

- [Tonb30BaThCs reOMETPUUECKUMHU OHATUSMU: PABEHCTBO (QUTYP, CUMMETPHSL; UCIIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIECHTP CUMMETPHHU.

- HaxoauTe BeNWYMHBI YIJI0B W3MEPEHHEM C IOMOIIBK TPAHCIOPTUPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, TI0JIB30BATHCS TP PELICHUU 3a/1a4 TPaJyCHOW MEpOH yrioB; paclO3HaBaTh Ha
YepTekKax OCTPbIN, NPSIMOU, Pa3BEPHYTHIN U TYIIOW YIJIbI.

- BpluucnATre IMHY JIOMaHOWM, NEPUMETP MHOTOYIOJIBHUKA, IIOJb30BaThCS CIUHULAMU
WU3MEPEHUS JJIMHBI, BBIPAXKaTh OAHU €IMHULIBI U3MEPEHUS [UIMHBI Ye€pe3 APYyTrHe.

- Haxonute, UCIONB3ys 4EPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUASA: MEXAY ABYMs TOYKaMH, OT
TOYKH J0 NPSAMOM, JJIMHY IyTH Ha KBAJIPaTHOM CETKE.

- BeruncnsaTs miomaas GUryp, CocTaBICHHbIX U3 PSIMOYTOJIBHUKOB, HCII0JIb30BaTh pa30ueHHE
Ha NpPSIMOYTrOJbHHMKM, Ha paBHbIE (DUIYpBl, OCTPaMBaHUE 10 MPSIMOYrOJbHHUKA; I10Jb30BATHCS
OCHOBHBIMM E€AMHHIIAMH W3MEPEHHs IUIOIIAAH; BBIPAXKaTh OJHH C€IWHUIBI U3MEPEHHs IUIOILATU
4yepes JpyrHue.

- Pacno3naBate Ha MOJENSIX M M300paXEHUAX MUPAMUAY, KOHYC, LWIMHAP, UCIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIHHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

- N300paxxars Ha KieTyaToi Oymare npsiIMOYTOJIbHBIN Napasuienenumnen.

- Boruncasars 00bEM NMPsIMOYroJbHOTO Mapajuielenuiesna, Kyoa, 1mojib30BaTbCsl OCHOBHBIMU
eIMHUIIAMU U3MepeHusl 00bEMa; BBIPAXKaTh OJHU €IMHHIIBI U3MEpEHHs 00BbEMa Yepes Apyrue.

- Pemate HecnoXHbIE 3aJa4d Ha HaXOXJACHHE I'€OMETPUUYECKUX BEJIMYUH B IPAKTHUYECKUX
CUTYaLUsX.

IIPE/IMETHBIE PE3YJIbTATBHI ¢ pamkax kypca « AJITEBPA»

OcBoeHue y‘Ie6HOFO Kypca «Aﬂre6pa» Ha YpOBHE OCHOBHOT'O O6I_HCFO 06pa30BaHI/I$I JOJIZKHO
obecneynBaTh JAOCTHKXCHUC CIICAYIOMIUX MPEAMCTHBIX O6paBOBaTeJ'ILHI>IX PE3yIbTATOB:

7 Knacc

Yucna u eviuucienus

- BpimonHATh, coueTas yCTHbIE W TUCHbMEHHBbIE MPHUEMBI, apupMeTHdYecKue IeHCTBUS C
palMOHAIbHBIMH YHCIAMHU.

- HaxoauTh 3HaYeHUs YHUCIOBBIX BBIPAKEHHH; MPUMEHATH pPa3HO- OOpa3HbIE CHOCOOBI U
MpUEMBI BRIYMCIICHU S 3HAYSHHI JPOOHBIX BBIPAXKEHHI, COJIEPKAIINX OOBIKHOBEHHBIE U AECATUYHBIC
IpooH.
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- IlepexomuTh OT OAHOM (OPMBI 3amuUCH YHCEN K APYyroi (ImpeoOpa3oBhIBATH JECATUUHYIO
IpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECITUYHYIO
Ipo0b).

- CpaBHMBATh U yNOPSI0YMBATh pAllUOHAIbHBIC YHCIIA.

- OKpyrasaTh yucia.

- BBINIONHATS NPUKUIAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUM, OLEHKY 3HAYEHHM YMCIIOBBIX
BBIPAKCHUI.

- BBINOJIHATH IEHCTBHSI CO CTENEHAMM C HaTypaJbHBIMHU ITOKA3aTEISIMU.

- [IpumMeHnATh NPU3HAKYU IETUMOCTH, PA3JIOKEHUE HA MHOKUATEIIN HATYypPAJIbHBIX YHCEIL.

-Pemate NpakTHKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOLICHUEM BEJIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMU; UHTEPIPETUPOBATh PE3YJIBTATHl PELICHUS 3a1a4 C
y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Aneebpauueckue 8blpaxicenus

- Ucnonp3oBaTh anredpandyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHHS y4eOHOI0 MaTepuara.

- HaxomuTh 3HaueHus OyKBEHHBIX BBIPAKEHUN MPH 33JaHHBIX 3HAYCHHSX [Te€PEMEHHBIX.

- BpimonHATh mpeoOpa3oBaHus LENOT0 BBIPAXKEHHWS B MHOTOWIEH MPUBEICHHEM IOJ0O0HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

- BBINOTHATE yMHOXEHHE OJTHOUJIEHA HAa MHOTOWIEH U MHOTOUYJIeHA Ha MHOTOUIEH, TPUMEHSITh
(dbopMyIbl KBaJpaTa CyMMBI M KBajJpaTa pa3HOCTH.

- OCyIIEeCTBIIATH Pa3i0kKeHHEe MHOTOYWIEHOB HA MHOKUTENN C TOMOIIbIO BBIHECEHHS 32 CKOOKH
0011ero MHOXKHUTEJIS, TPYIITUPOBKH ClIaraeéMbIX, IPUMEHEHUs (GOpMYJT COKPAILIEHHOTO YMHOKEHUSI.

- [IpumensaTs npeoOpa3zoBaHUsl MHOTOWIECHOB JIJISl pEIICHUS Pa3IMUHbIX 3a7jau U3 MaTeMaTHKH,
CMEXHBIX ITPEMETOB, U3 peaTbHON MPAKTUKH.

- Mcnosb30BaTh CBOMCTBA CTENEHEH C HATYPAJTbHBIMU MOKA3aTeIIIMHU JJIsi TIpeoOpa3oBaHuUs
BBIPAKCHUM.

VYpasnenus u nepasencmesa

- Pemarp NMHEWHBIE YpaBHEHHUS C OJHOM MEPEMEHHOM, MPUMEHSs MpaBuia Mepexoja OT
HCXOJHOTO YpaBHEHUS K PaBHOCUILHOMY eMy. [IpoBepsTs, sBiIseTcs 1 YuCciIo KOPHEM ypaBHEHUS.

- [IpumensTs rpaduveckrie METOIbI MPU PEUICHUH JIMHEWHBIX YPaBHEHUH U UX CHCTEM.

- [logOupath mpuMepsl map Yucel, SBJSIONIMXCS PElIeHHEeM JTUHEHHOTO YpaBHEHMS C ABYMs
MIePEMEHHBIMHU.

- CTpouTh B KOOPAWHATHON MJIOCKOCTHU I'papUK JIMHEHHOTO ypaBHEHUS C IBYMS [IEpEMEHHBIMH;
MOJIb3YACH TpaUKOM, IPUBOIUTH PUMEPHI PEIICHUS YPaBHEHUSI.

- Pematp cuctempl IBYX JMHEHWHBIX YpaBHEHHH C JIBYMs IMEpPEeMEHHBIMHU, B TOM YHCIIE
rpaduYecKy.

- CocTaBnATh U peniaTh JIMHEHHOE YpaBHEHHE WIIM CUCTEMY JIMHEHHBIX YPAaBHEHUH 0 YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTY4YE€HHBIH pe3ylbTar.

Koopounamwi u epagpuxu. @yuxyuu

- N306paxaTs Ha KOOPAWHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIME 33/laHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbI; 3aMMChIBATh YMCIOBbIE IPOMEXKYTKU Ha alreOpandyeckoM si3bIKe.

- OT™MeuaTh B KOOPJMHATHOM MJIOCKOCTU TOYKH 110 3aJaHHBIM KOOPAWHATAM; CTPOUTH I'pauKu
AuHEeWHBIX QyHKUUA. CTpouTh rpaduk GyHKIUH y = |X|.

- OnuceIBaTh ¢ TOMOIIBIO (DYHKIIUI N3BECTHBIE 3aBUCUMOCTH MEX]ly BETMYMHAMHU: CKOPOCTb,
BpeMsl, PACCTOSIHUE; 11€HA, KOJIMYECTBO, CTOMMOCTh; IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM PaOOTHI.

- Haxoaute 3HaueHue QyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

- Ilonumarp rpaduyeckuii crocod MpeAcTaBiIeHUs W aHaNIMW3a MH(pOpMAIMM; U3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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8kiacce

Yucna u eviuucienus

- Hcnosp30BaTh HayaJbHbIE IPEACTABICHUS O MHOYKECTBE JEHCTBUTEIIBHBIX YUCEN IS
CpaBHEHHs, OKPYIJICHHS M BBIYMCICHHH; H300pakaTh JEHCTBUTENbHBIC YHCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSMOIA.

- IIpumeHaTh noHsTHE apU(PMETHUECKOTO KBAAPATHOIO KOPHS; HAXOUTh KBAapAaTHbIE KOPHHU,
UCIOJIb3YSl MpU HEOOXOAMMOCTH KaJIbKYJISITOP; BBIIOJHATH IPEOOpa30BaHUsl BBIPAKECHUH,
CoZiepKalIuX KBapAaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

- criosib30BaTh 3anucy OOJBIINX W MAJIBIX YHCET C TIOMOUIBIO AECATHYHBIX APOOEH 1 cTeneHen
guciaa 10.

Aneebpauueckue 8blpaxicenus

- IlpuMeHSTH TMOHSATHE CTENECHW C IeJIbIM TI0Ka3aTelieM, BBIMOJIHATH PEeoOpa3oBaHUs
BBIPOKEHUH, COJCPKAIIUX CTEIIEHU C IEJIBIM ITOKa3aTeIeM.

- BEITIOTHATH TOXIECTBEHHBIE IPE0Opa30BaHUs PAIIMOHATBHBIX BRIPAKCHHI HA OCHOBE MPABHIT
JCWCTBHI HAJl MHOTOWICHAMH U aJIreOpanvdecKUMH JPOOSIMHU.

- PackmaeiBaTh KBaJpaTHBIA TPEXUICH HA MHOYKHTEITH.

- [IpumeHsaTh MpeoOpa30BaHMs BEIPAKEHUH IS PEIICHUS Pa3IMIHBIX 33]1a4 U3 MAaTEMaTHKH,
CMEKHBIX MTPEJMETOB, M3 peaTbHOU MPAKTHKH.

VYpasuenus u nepasencmsa

- Pemiate nuHelHbIe, KBaJpaTHBIC YpaBHEHUSI U PAIlMOHAIBHBIC YPaBHEHHUSI, CBOJSAIIUECS K
HUM, CCTEMBI IByX YPaBHEHUH C ABYMS [TEPEMEHHBIMU.

- [IpoBoauTh MPOCTEUIIINE MUCCICTOBAHUS YPAaBHEHUNW M CHCTEM YpPaBHEHHUW, B TOM YHUCIE C
MpUMEHEHHEM rpapuuecKux NpecTaBiIeHHU (yCcTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U Tp.).

- [lepexoauTh OT clIOBECHOU (hOPMYITMPOBKH 337249 K €€ alreOpandecKoi MOJICTH C TIOMOIIBIO
COCTaBJICHUSl YPaBHEHMSI WJIM CHCTEMbl YpPaBHEHMH, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l MOJYyYeHHBIN pe3yibTar.

- [IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB /sl CPaBHEHMs], OLICHKH; pellaTh JTMHEHHbIE
HEPaBEHCTBA C OJIHOM NMepeMEHHON U UX CUCTEMBI; 1aBaTh IpaduueCcKyI0 UILUTIOCTPAIIMIO0 MHOYKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

OyHKINHT

- [lonumaTts U UCMONb30BaTh (HYHKIIMOHATIBHBIE TIOHATUS U A3bIK (TEPMUHBI, CUMBOJIUYECKHE
0003Ha4YeHHUsI); ONPEENIATh 3HaYCHIE (PYHKIIMU 110 3HAUEHUIO apTyMEHTa; ONpeAeNsiTh CBOCTBA

byHKIMH 110 €€ rpaduKy.

- Ctpouth rpaduku 31neMeHTapHbIX GyHKIMH Buaa Y=KX, y=kx + b, y S, y=x3, y=vx,y=|X|;

OTHCHIBATh CBOMCTBA YMCIOBON (PYHKUUU MO €€ rpaduKy.
9Kki1ace

Yucna u sviuucierus

- CpaBHI/IBaTb " YIIOpsAA0OYUBATh PAllMOHAJIBHBIC U UPppPAUOHAIIBHBIC YHUCJIA.

- BrInomHATH apI/I(I)MeTI/I‘-IeCKI/Ie JIEHCTBUS C palOHAJIbHBIMU YHUCJIaMH, COUCTasA YCTHBIC U
IIMCBbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHUCIICHUA C UPPALIMOHAJIBHBIMU YUCIIaMU.

- HaxoauTes 3HadyeHUs CTENEHEH C LEIbIMU IIOKa3aTeIsIMH U KOpHeﬁ; BBIYHCIIATh 3HAYCHUA
YHCJIOBBIX BBIpa)I(CHHf/'I.

- OprrJ'IHTL JIENCTBUTEIIbHBIE 4urciia, BbIMIOJHATE NPUKHUIKY PC3yJIibTaTa BLI‘-II/ICJ'ICHI/II‘/JI, OLICHKY
YHCJIOBBIX BBIpa)I(CHHf/'I.
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Ypasnenus u nepasencmea

- Pemate nuHENHbIE U KBaJIpaTHBIC YPAaBHEHHUsI, YPABHEHMs, CBOASAIIMECS K HUM, IIPOCTEHIINE
IpoOHO - parOHAIbHBIE YPaBHEHUS.

- Pemath cucremsbl JByX JMHEMHBIX YPaBHEHMH C JIByMsI IIEPEMEHHBIMH M CHCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISICTCS JINHEUHBIM.

- Pemrath TekcTOBBIE 3a/1a4M aNredpandeckuM crocoOOM ¢ MOMOILBIO COCTABIICHUS ypPaBHEHUS
WJIY CUCTEMBI JIBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMU.

- [IpoBOoAMTH IpOCTEHINNE MCCIEOBAHUS YPABHEHUM M CHCTEM YPaBHEHMI, B TOM 4YHCIIE C
IIPUMEHEHUEM IpapUuecKuX NpeACTaBICHUN (yCTaHABIIMBATh, UMEET JM YpaBHEHHME WM CHCTEMaA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIp.).

- Pemarp nuHeliHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPAaBEHCTBA; H300pa)kaThb peElLIEHUE
HEPABEHCTB Ha YMCJIOBOU MPAMOM, 3aIIMCHIBATH PELIEHUE C IOMOLIBI0 CHUMBOJIOB.

- Pemats cucreMsl IMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOIINE KBAIPATHOE
HEpaBEHCTBO; HM300pakaTh peIIeHHE CHCTEMbl HEPAaBEHCTB HAa YMCIOBOM MPSMOM, 3amMCHIBATh
pEILIEHNE C TOMOIIBIO CHMBOJIOB.

- Hcnosib30BaTh HEPABEHCTBA MIPU PEILIEHUH PA3JIMYHBIX 33/a4.

QyHxyuu
- Pacrio3naBate (yHKIIMM H3y4eHHBIX BUAOB. [l0Ka3pIBaTh CXEMAaTHUECKH PACTIOJIOXKEHUE HA
. . K

KOOPJIMHATHOH MIocKocTH TpadukoB dyHkimit Buaa: y=kX, y=kx +b, y > y=x3, y=v/x,y=|x],

y = ax’> + bX + C, B 3aBHCHMOCTH OT 3HAueHHi KO>(p(QUIIMEHTOB; OMHMCHIBATH CBOKWCTBA
GyHKIUH.

- Crpouth M u300pakaTh cXeMaTH4eCKU TpadUKy KBagpaTUUYHBIX (PYHKIUH, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITHI 1O UX Tpadukam.

- Pacno3naBath kBajpaTHuHy10 (QYHKIUIO 110 GOpMYyIie, MPUBOAUTH MPUMEPHI KBAAPATUUHBIX
GbyHKIIMNA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

Apupmemuueckasn u ceomempuyeckas npozpeccuu

- Pacno3naBath apudMeTndeckyro U reoMeTpUYECKYI0 MPOTPECCHH MPHU Pa3HBIX crocobax
3a/laHusl.

- BbINOMHATE BBIYHMCIEHUS C HCMONb30BaHHEM (GOpPMYyT N-ro wieHa apupMeTHYeCKOl H
TreOMETPUUECKOM MPOTrPECCHii, CyMMBI IIEPBBIX N YJICHOB.

- M300pakath 4jieHbl MOCIE0BATEIFHOCTH TOUKAMU HA KOOPAUHATHOM MJIOCKOCTH.

- PemaTh 3a1aun, CBA3aHHbBIE C YUCIOBBIMU MOCIEIOBATEILHOCTSAMH, B TOM YHUCIIE 3a7a4u U3
peallbHOM JKU3HHM (C UCTIOIb30BaHUEM KAbKYISITOPA, HU(PPOBBIX TEXHOJOTHUIA).

IIPE/IMETHBIE PE3YJIbTATBHI ¢ pamkax kypca « ' EOMETPHUA»

OcBoeHue y‘IC6HOFO Kypca ((reOMeTpI/IH» Ha YPOBHC OCHOBHOTO 0611[61"0 O6paSOBaHI/IH JOJI2KHO
obecreynuBaTh JAOCTHXKCHHUC CIICAYIOMIUX MMPEAMCTHBIX O6paSOBaTCJ'II>HbIX pPE3yJIbTATOB:

7 KJaace

- Pacmo3naBaTe M3y4YeHHBIE TeOMETpUYECKHE (UTYpBI, OMpenensiTh HX B3aUMHOE
pacmoiokeHue, n300pakaTh TeOMETpUYECKre (PUTYPHI; BBHITIOJIHATh YEPTEKH MO YCIOBHUIO 33JaUU.
W3mepsaTh TUHEIHBIE W YIJIOBbIE BETUYMHBI. PemiaTe 3aauv Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEITUYHH YTJIOB.

- Jlenatb rpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH MPEAMETOB B pealibHOM KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuars pa3mMepsl 3TUX 0OBEKTOB TIO MOPSAIKY BEIUYNHBIL.

- CTpOUTh YepTEKHU K TEOMETPUUECKUM 3a]auaM.
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- [lonp30BaThCA NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh IIPU3HAKU U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJBHUKOB MPU PEIICHUU 3a/1a4.

- [IpoBOAUTE JJOTHUECKUE PACCYKACHUS C HCIIOJIb30BAHUEM F€OMETPUUECKUX TEOPEM.

- Ilomp30BarbCcs NpU3HAKaMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOWCTBOM
MEIHMaHbl, IPOBEAEHHOM K THUIIOTEHY3€ MPSIMOYIrOJbHOIO TPEYrOJbHUKA, B PEUICHUHU
reOMETPUYECKHUX 3a/1a4.

- Onpenensars NMapauIebHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE O0pa3yeT ¢ HHUMH
cekymias. OnpenensaTh NapajuieIbHOCTh MPSIMBIX C TOMOIIBI0O PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IIPSAIMOM JI0 TOYEK JAPYroi IpsIMOM.

- Pematsp 3amaun Ha kiieTyaToit Oymare.

- [lpoBoaMTH BBIYHCIEHHS W HAXOJAWTh YHUCJIOBBIE M OYKBEHHBIC 3HAUYECHHS YIJIOB B
F€OMETPUYECKUX 3a/1a4aX C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJbHHUKOB,
CBOMCTB yII0B, 00pa30BaHHBIX MPHU MEPECEUCHUH JBYX MapajUIeIbHbIX MPSMBIX cekyliei. PemaTh
MPAaKTUYECKHE 33/1a4M HA HAXOXKJICHHUE YTJIOB.

- Bnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh OMPEEATh OUCCEKTPHUCY YIiia U
CEepPEANHHBINA MEPHEHIUKYISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

- @OopMynupOBaATH OMNPENEICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JUAMETpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. ¥ METh TPUMEHSATH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

- BrnageTe MOHATHEM ONMMCAHHON OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HAaXOAUTh €€
neHntp. Ilonp3oBaTees (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJIbHUKA MEPECEKAOTCS B
OJHO TOYKE, U O TOM, UTO CEPEAMHHBIE MEPIICHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS
B OJIHOM TOYKE.

- Biamets mnoHATHMEM KacaTeNbHOM K OKPYKHOCTH, TIOJB30BAaTbCsl TEOPEMOU O
MEePIEHANKYIISIPHOCTH KacaTeIbHOU U pajinyca, MPOBEIEHHOTO K TOYKE KaCaHMUS.

- Tlonmp30BaTbCcsi MPOCTEMIIMMM T'€OMETPUYECKMMHM HEPAaBEHCTBAMH, IIOHUMAaTh MX
MPAKTUYECKUI CMBICTT.

- I[IpoBOIMTE OCHOBHBIE TEOMETPUUYECKHUE MTIOCTPOCHHUS C TOMOIIBIO HUPKYJIS U TUHEHUKH.

8 knacc

- Pacro3HaBaTh OCHOBHBIE BH/BI UYETHIPEXYTOJHPHUKOB, WX D3JIEMEHTHI, IOJH30BAaThCS HX
CBOWCTBAMHM MPHU PEHICHUH T€OMETPUICCKUX 3aad.

- [IpumeHsATh CBOMCTBA TOYKHU MEPECEUCHUS MEIMaH TPEYroJIbHUKA (IIEHTpa Macc) B PEIICHUH
3a1a4.

- Bnagers nmoHsTHEM CpeHEN TMHUHM TPEYroJIbHUKA U TPATICIIMH, TPUMEHATh UX CBOHMCTBA ITPH
pelieHun TreoMeTpuueckux 3amad. Ilosmb3oBaTthesi  Teopemoi @ajmeca W TEOpeMOH O
MPOTIOPIMOHATBHBIX OTPE3KaX, MPUMEHSITh MX JUISI PeIICHUS MPAKTUYECKUX 3a]1a4.

- [IpuMeHsATh TpU3HAKH MOI00MS TPEYTrOJIbHUKOB B PEIIICHUH T€OMETPUYCCKUX 3a1ad.

- [lonb3oBaThest Teopemoit [Tudaropa mis pemieHus reoMeTpHIEeCKUX U MPAKTUYECKHUX 3a]1a4.

- CrpouTh MaTeMaTHYeCKYyl0 MOJENb B NMPAKTHMUECKUX 3aJadyax, CaMOCTOSITENIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JITHHBI.

- Brnagerp mnoHsATHSAMH CHHYCa, KOCHHYCa M TaHT€HCAa OCTPOro yriia MpSIMOYTOJBHOTO
TpeyroipHuKa. [101630BaThCS ATUMU MOHITUSIMU JUI PEIICHUS TPAKTHUYECKUX 3a/1a4.

- Boruncnare (pa3nu4yHbIMEU c1IOCO0aMU) TJIOMIAAb TPEYTOIbHHUKA U TUIOIIAId MHOTOYTOJIbHBIX
¢buryp (mone3ysch, rae HEOOXOIUMO, KalbKylsSTopoM). [IpuMeHSTh MONydYeHHbIE YMEHHS B
MPaKTUYECKUX 3a]ayax.

- Brnagerb NOHATHSAMU BIHUCAHHOTO W LEHTPAIBHOIO YIJIa, HCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, YriaxX MEeXIy XopAaMu (CeKYIIMMH) U yIiie MEeXKIy KacaTeIbHOM U XOpAo# mpu
pEeLIEHUN TEOMETPUYECKUX 3a/a4.

- Bnagerp MOHATHEM ONMCAHHOTO YETHIPEXYrOJbHUKA, NMPUMEHATH CBOMCTBA OMHMCAHHOTO
YEeThIPEXYTOJIbHUKA MTPU PELICHUH 3a/1a4.
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- [IpuMeHATh MOJyYEeHHBbIC 3HAHHUA HAa MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOIETH JUIs
3a7a4 peayibHOM KHU3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHHS C MPUMEHEHHEM NOJ00US U
TPUTOHOMETPHUH (TIOJIB3YSICh, I/I€ HEOOXOIUMO, KATBKYISATOPOM).

9 knacc

- 3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIJIOB, HAXOJUTH C UX MOMOIIBIO Pa3IHIHbIC
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).

- HaxouTh (¢ MOMOIIBIO KaJIbKYJIATOPA) AJMHBL U YIJIbI 111 HETaOJIMYHbIX 3HAYEHUI.

- Tloxb30BaThCsa (1)OpMYJIaMI/I MMPUBCACHUA WU OCHOBHBIM TPHUIOHOMCTPUYCCKHUM TOXACCTBOM
JUI HAXOXKIACHUA COOTHOIIEHUN MCKAY TPUTOHOMETPUUCCKUMHU BCINYHNHAMMU.

- HUcnons3oBath TCOPECMbI CMHYCOB WU KOCHHYCOB I HAXOXIACHUA PA3JIUYHBIX 3JICMCHTOB
TPEYroJbHUKA («PEIIEHNE TPEYTrOJIbHUKOBY), IPUMEHSTh UX IPU PELLIEHUH F'€OMETPUUECKUX 3ajay.

- BJ'IaI[eTB IIOHATUAMHA npeo6pa3013aHI/I$[ HOI[O6I/I$I, COOTBETCTBCHHBIX JJICMCHTOB HOI[O6HI)IX
¢uryp. [lonb3oBaThcsi CBOMCTBaMU NOJOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUMCIATH JUIMHBI U
HaXOJUTh YIJbl y NoA00HbIX ¢uryp. IlpumensTs cBoiiCcTBa Nmoj0o0Ms B MPAKTHUECKUX 3ajaydax.
YMeTh NpUBOAUTH NMPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

- Tlonp3oBaThcsl TeOpeMaMu O MPOWM3BEACHHH OTPE3KOB XOPJ, O MPOU3BEIACHHH OTPE3KOB
CEeKYIUX, O KBaJpaTe KacaTeIbHOH.

- [lonp30BaThCs BEKTOpaMHU, MIOHUMATh UX TEOMETPUUYECKUIN U GU3HUECKUN CMBICII, TPUMEHSTh
UX B PEUIEHUH TeOMETPUYECKHX U (u3nyeckux 3anad. [IpuMeHsTh CKalsipHOE MpPOU3BEIECHUE
BCKTOPOB IJId HAXOXACHHUA IJINH U YTJIOB.

- Tlonp30BaThes MCTOAOM KOOpAMHAT HaA IIIOCKOCTH, MNPUMEHATHL €ro B PCIICHHUN
TCOMETPHUUCCKUX W IMPAKTUYCCKHUX 3a1a4.

- BJ'Ia,ZIeTB IMOHATUAMU HNPABUIIBHOTO MHOTOYI'OJIbHUKA, IJIWHBI OKPYXHOCTH, TJIWHBI OYI'H
OKPYKHOCTH M paJMaHHOM MEpHI yIia, YMETh BBIYUCIATH IUIOIIAL Kpyra U ero yacrei. [lpumeHsaTs
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

- Haxoauth ocu (MM LEHTpPbI) CUMMETPUHM (GUTyp, MPUMEHSTHh IBWKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

- [IpumeHsTH MoJlydyeHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCKHe MOJAETH IS
3a/1a4 peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHHEM MOJI00US U
TPUTOHOMETPUYECCKUX QYHKITUN (TTOTB3YSCh, TJIe HEOOXOAMMO, KAIbKYISITOPOM).

ITPEJIMETHBIE PE3YJIbTATBI ¢ pamkax Kypca «BeposITHOCTD U CTATUCTHKA)

HpeHMeTHHC pE3yIbTaTbl OCBOCHUA KypcCa «BCPOHTHOCTB M CTaTHCTHKa» B 7—9 Kiaccax
XapaKTCPU3YIOTCA CICAYIOINNUMHA YMCHUSAMMU.

7 Knacce

- YuraTth nH(OpMALINIO, TPEJCTABICHHYIO B TA0IHIIAX, HA TUarpaMMax; MPeCTaBIIATh JaHHbIC
B BHJIe TaONHIl, CTPOUTH IUarpamMmbl (CTOJIOMKOBBIE (CTOJNOUATBIE) M KPYroBbIE) MO MacCHBaM
3HAYECHUU.

- OnwuceiBaTh ¥ HMHTEPIPETUPOBATH pealbHbIE YHUCIOBbIE [aHHBbIC, MPEJICTABICHHbIE B
Tabiuuax, Ha Auarpammax, rpadukax.

- Hcnonb3oBaTh Ui OMHMCAaHUS JAaHHBIX CTaTHUCTUYECKUE XapaKTEPUCTHKHU: CpeIHee
apudmernyeckoe, MeraHa, HanOOJbIlIee U HANMEHbIIIee 3HAYCHUS, pa3Max.

- ImeTh ipecTaBiieHre o CIydailHOM N3MEHYMBOCTH Ha PUMEPaXx IeH, GU3NYECKUX BEIUYHH,
AHTPOTNIOMETPUYECKUX JIaHHBIX; UMETh MIPEJCTABICHUE O CTATUCTUYECKON YCTOWYUBOCTH.

8 knacc
- W3Bnekats u mpeobpa3oBbIBaTh HH(GOPMAIINIO, TIPEACTABICHHYIO B BUJIE TAONHUII, AUATPAMM,

l“pa(bI/IKOB; MNpEACTaBJIATbL JaHHLIC B BUIC TaGJ’II/ILI, Auarpamm, Fpa(bI/IKOB.
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- OnuceIBaTh JaHHBIE C IOMOIIBIO CTATUCTHYECKUX TOKa3aTelel: CpeaHUX 3HAUYCHUH U Mep
pacceuBanus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

- HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHUI M YAaCTOTHI COOBITHI, B TOM YHCJIE 10 Pe3yabTaTaM
M3MEpEeHUH 1 HAOII0ICHUH.

- HaxomuTh BEpOSTHOCTH CIyYalHBIX COOBITHIA B OIBITAaX, 3HAasl BEPOSITHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHUSIMH.

- Hcnonp3oBate rpaduyeckne MOJENTH: JEPEeBO CIYYaifHOTO JKCIIEPHUMEHTA, IHarpamMMbl
Dlinepa, uuciaoBast npsmasi.

- OmepupoBarh TOHITHSIMH: MHOYXECTBO, TIOJJMHOXECTBO, BBITIOJNHATh OIEPAIlMH HAJ
MHOJKECTBAMHU: OOBEIUHEHHUE, IEePECeYCHUE, OIMOJHEHHUE; MEPEUHCISATh AIEMEHTHl MHOKECTB;
MIPUMEHSTH CBOMCTBA MHOYECTB.

- Mcnionp30BaTh rpaduueckoe npecTaBICHUE MHOXKECTB U CBA3EH MEX/Ty HUMH JUTS ONTUCAHUS
MPOIIECCOB U SIBJICHUH, B TOM YHCJIEe TIPH PEIICHUN 3334 U3 IPYTUX YUEOHBIX MPEJIMETOB H KYPCOB.

9 knacc

- HM3Bnekats 1 npeoOpa3oBbIBaTh HHGOPMAIIHIO, PEICTABICHHYIO B Pa3JIMYHBIX UCTOYHHUKAX
B BUJIe TaONMIl, TUarpamm, rpadukoB; NPeACTaBIATh JAHHbIE B BUIE TaOIUL, TUarpamm, rpadukosB.

- Pemarp 3agaun opraHM30BaHHBIM IEepeOOpOM BAapHAHTOB, a TaKXKe C HMCIOJIb30BAaHUEM
KOMOHMHATOPHBIX MTPaBUII U METOJIOB.

- Vcnonb3oBaTh onucaTelbHble XapaKTEPUCTUKH JJIi MAacCCHBOB UMCIIOBBIX JAHHBIX, B TOM
quClie CpeJHIE 3HAUEHUS U MEPbI pacCEeUBaHUS.

- HaxonuTh 4acTOThl 3HAYEHUM U YaCTOTHI COOBITHS, B TOM UYHCJE MOJIb3YACh Pe3yabTaTaMHu
MPOBEIEHHBIX U3MEPEHUN U HAOIIOACHUH.

- Haxoauth BEeposSTHOCTH Cy4alHBIX COOBITUN B U3yUEHHBIX OIbBITAX, B TOM YHUCIIE B OMBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSX HCIBITAHUN O MEPBOro ycrexa, B
cepusx ucnblTaHui bepHymm.

- IMeTh peACcTaBICHHE O CIyYailHOM BEJIMUUHE U O PACTIPEICTICHUHN BEPOSTHOCTEH.

- Vmetp mpencTtaBieHHe O 3aKOHE OOJIBIIMX YHCET KaK O MPOSIBICHUHM 3aKOHOMEPHOCTH B
CITy4aifHOM M3MEHUYMBOCTH W O POJIM 3aKOHA OOJIBIITUX YKCE B MPUPO/ie U 00IecTBe.
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TEMATHYECKOE IINTAHUPOBAHUE

Temamuueckoe NnJ1aHupoeaHue Kypca mamemamuxu 5 knacce

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
n/ pa3aesioB M TeM | Bcecer | KoHTpO/bH IIpakTHyeck f)lggl):)i:::::})mnble
n NPOrpaMMmel 0 ble padoThl He padoThl pecypest
Harypanbusie
quca. bu6mmoreka [{OK
JleiicTBus C 43 3 https://m.edsoo.ru/7f4131
HaTypaJIbHBIMHA ce
qUCIIaMH
iir;zf;{;; bu6morteka [IOK
12 1 https://m.edsoo.ru/7f4131
Jlmunu Ha ce
TTOCKOCTH
OOBIKHOBEHHBIE bubmorexa HOK
48 3 https://m.edsoo.ru/7f4131
Ipoou ce
iir;;:f;;; bu6mmoreka [IOK
10 2 https://m.edsoo.ru/7f4131
MHOroyrojbH1 co
KH
i — bu6moreka [IOK
38 2 https://m.edsoo.ru/7f4131
Ipoou ce
iir;;::;;; bu6mmoreka [IOK
9 2 https://m.edsoo.ru/7f4131
Tena u Gpurypst ce
B MPOCTPAHCTBE
ToBTopenue u bubmuoreka [JOK
10 1 https://m.edsoo.ru/7f4131
00001IeHe
ce
OBUIEE
KOJIMYECTBO
YACOB I10 170 o >
ITPOI'PAMME
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Temamuueckoe NnJ1aHupoeaHue Kypca mamemamuxu 6 xnacc

KoJinuecTBo yacos DIeKTPOHHbIE
Ne HaunmenoBanue
(uu¢poBbIe)
n/ pasesioB U TeM Bceer Koutpoububl | IIpakTH4yeckun
n T S— GoTht 6oLt o0pa3oBaTejibHbIE
0 e pa6o e pa6o pecypeb
HaTvDaLHbLe bu6mmoreka [{OK
1 P 30 2 https://m.edsoo.ru/7f4147
quca
36
Harmsgmas
bubmmoreka [{OK
TEOMETPHSI.
2 7 https://m.edsoo.ru/7f4147
[Ipsimble Ha 36
TTOCKOCTH =
bu6moreka [IOK
3 Hpobu 32 4 1 https://m.edsoo.ru/7f4147
36
Harnsgnas bu6moreka [IOK
4 TCOMETpPHSL. 6 1 https://m.edsoo.ru/7f4147
CummeTtpust 36
bu6moreka [IOK
Bripaxkenus ¢
5 6 1 https://m.edsoo.ru/7f4147
OykBaMu
36
Harnsannas
bu6mmoreka [JOK
TEOMETPHS.
6 14 1 https://m.edsoo.ru/7f4147
durypsl Ha 36
IJIOCKOCTH o
IlonoxurensH
bu6mmoreka [JOK
bIC U
7 40 2 https://m.edsoo.ru/7f4147
OTpHIIATEIILHBIC 36
qucia T
bubmuoreka [JOK
IIpencraBnenue
8 6 https://m.edsoo.ru/7f4147
JTAHHBIX
36
Harnannas
S bubmuoreka [JOK
9 YL 9 1 https://m.edsoo.ru/7f4147
durypsl B 36
MIPOCTPAHCTBE o
bu6mmoreka [JOK
[ToBTOpEHME,
10 20 1 https://m.edsoo.ru/7f4147
000011IeHHE, 6
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https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

cucremMaTrusanu
A

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

170

10

Temamuueckoe NnJ1aHupoeaHue Kypca ceomenmpuu 7 knacc

Ne | HaumenoBanue | Koan4decTBO 4acoB DJIeKTPOHHbIE
n/m | pa3aesoB U TeM | Beero  Kontposbhbie | IIpaktuueckne  (UHdpoBbie)
NporpamMmbl PadoThI padoThI o0pa3zoBare/ibHbIE
pecypchl
1 [Ipocreiimme 14 1 bubnuoreka [JOK
reOMETPUICCKHUEC https://m.edsoo.ru/7f415e2e
burypsl u ux
CBOMCTBA.
N3mepenue
T€OMETPUUECKHIX
BCJITMYINH
2 TpeyronbHUKH 22 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe 14 2 1 bu6mmoreka [IOK
psSIMBbIC, CyMMa https://m.edsoo.ru/7f415e2e
YIJIOB
TpeyroJibHUKa
4 OKpYXHOCTb H 14 1 bu6moreka [IOK
KPYT. https://m.edsoo.ru/7f415e2e
I'eomerpuueckue
MOCTPOCHUS
5 IToBTOpEHME, 4 bu6mmoreka [IOK
000061IeHNE https://m.edsoo.ru/7f415e2e
3HaHUU
OBIIEE 68 5 2
KOJIMYECTBO
YACOB I10
[TPOTPAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

Temamuueckoe NJ1aHupoeaHue Kypca ceomenmpuu 8 knacc

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbLH IIpakTHyeck
o0pa3oBaTejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
YeThIpEXYrobHUK bubmmorexa [JOK
1 12 1 1 https://m.edsoo.ru/7f417
u
el8
Teopema darneca
U Teopema o
N — bu6moreka [IOK
2 poTIop 15 1 https://m.edsoo.ru/7f417
BIX OTPE3Kax,
el8
M0TI00HBIC
TPEYroJIbHUKA
IImomane.
Haxoxnenne
Iomaaei bu6moreka [IOK
3 TPEYrOJIBLHUKOB U 14 1 1 https://m.edsoo.ru/7f417
MHOTOYTOJIEHBIX el8
¢uryp. [Tnomamn
Mo00HBIX puTyp
Teopema
Tudaropa n bu6moreka [IOK
4 10 https://m.edsoo.ru/7f417
Havaia
el8
TPUTOHOMETPHUU
Vrisl B
OKPY>KHOCTH.
Brucannsie u
OITMCaHHbIC bu6mmoreka [JOK
5 YeThIPEXYrOJIbHUK 13 1 https://m.edsoo.ru/7f417
u. KacarensHbie k el8
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH
IToBTOpEHME, bubnuoreka [IOK
6 00001IeHNe 4 1 https://m.edsoo.ru/7f417
3HAHUM el8
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Temamuueckoe NJ1aHupoeaHue Kypca ceomenmpuu 9 knacc

Ne | HaumenoBanue | KoauuecTBo 4acoB DJIeKTPOHHbIE
n/ | pasieioB M TeM | Beer | Komrpoanusl | Ipaktuueckn | (HPpoBrie)
N | OIporpamMmsl 0 e paGoThI e paGoThI o0pa3oBaTte/ibHbIE
pecypchl
1 Tpuronomerpus. 16 1 bubnuoreka [IOK
Teopemsr https://m.edsoo.ru/7f41a12
KOCHHYCOB U c
CHUHYCOB.
Pemenue
TPEYrOJIHLHUKOB
2 | IlpeoGpa3oBanue 10 1 bubmuorexa [IOK
noJo0us. https://m.edsoo.ru/7f41al2
Merpuueckue c
COOTHOIIICHUS B
OKPYXHOCTH
3 BexTopst 12 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41al2
c
4 JlexapToBBI 9 1 bubnuorexa [JOK
KOOPMHATHI Ha https://m.edsoo.ru/7f41al12
IJI0CKOCTH c
5 [IpaBunbHBIC 8 1 1 bubnuotexa [JOK
MHOTOYTOJIbHUKH https://m.edsoo.ru/7f41al12
. JlnnnHa c
OKPY>KHOCTHU U
IIoUIaaAb Kpyra.
Brruncienue
Ionaaei
6 JIBroKeHUS 6 1 bu6mmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2
C
7 [ToBTOpEHME, 7 1 bubmuoreka [JOK
000011eHKE, https://m.edsoo.ru/7f41a12
CUCTeMAaTU3aIHs c
3HAHUU
OBUIEE 68 5 3
KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Temamuueckoe nilaHupoeaHue Kypca aﬂ2€6pbl 1 knacc

N HaunmenoBanu @ KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3iesioB (undpoBbIe)
n/ Bcer | KonrtpoabHsl | IIpakTHuyeck
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI ue padoThl
NMPOrpaMmblI pecypcsl
Yucna u
bubmmoreka [{OK
BBIYHCIICHUSI.
1 25 1 https://m.edsoo.ru/7f415b
Pammmonancubie 90
qucia -
Anrebpanteck bubmmoreka [{OK
2 27 1 https://m.edsoo.ru/7f415b
W€ BBIPAKCHUS
90
bu6mmoreka [IOK
YpaBHeHud u
3 20 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA
90
Koopaunats! u bubnuoreka [JOK
4 rpadukw. 24 1 https://m.edsoo.ru/7f415b
OyHKIMU 90
bu6moreka [IOK
[ToBTOpEHME M
5 6 1 https://m.edsoo.ru/7f415b
00001IeHNe
90
OBILEE
KOJIMYECTBO
YACOB I1O 102 > 0
[TPOTPAMME
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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/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Temamuueckoe nilaHupoeaHue Kypca aﬂ2€6pbl 8 knacc

N HaunmenoBanu | KosimuecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3iesioB u (undpoBbIe)
n/ Bceer Kourpoububl | IIpakTHyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThlI e padoThI
NMPOrpaMmblI pecypchl
Yucna u
bubmmoreka [{OK
BBIYHCIICHUSI.
1 15 https://m.edsoo.ru/7f417a
KBagpartusie 8
KOpHU o
Yucna u
BBIYHCIICHUSL. bubmmoreka [{OK
2 CreneHs ¢ 7 https://m.edsoo.ru/7f417a
1ETTBIM f8
MoKa3aTeaeM
Anrebpandeck
bu6moreka [IOK
Y€ BBIPAKCHHUS.
3 . 5 1 https://m.edsoo.ru/7f417a
KBanpaTublii 8
TPEXUWICH o
Anrebpandeck
bu6moreka [IOK
Y€ BBIpAXKECHUS.
4 15 1 https://m.edsoo.ru/7f417a
AnrebOpanyecka fa
sl 1po0Ob _
YpaBHeHusa u
bu6mmoreka [JOK
HEpaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417a
KBanpaTtHeie s
YpaBHEHUA o
YpaBHeHus U
bubmuoreka [JOK
HEPaBEHCTBA.
6 13 https://m.edsoo.ru/7f417a
Cucrembl i
ypaBHEHUH -
VYpaBHeHuUs 1 bubnuoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencraa f8
DyHKIMH. bubnuoreka [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417a
MOHSTUS f8
OyHKINH. bubnuorexa [IOK
9 Yucnossie 9 https://m.edsoo.ru/7f417a
GyHKIUM f8
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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
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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IToBTOpEHUE U

bubmuoreka [IOK

10 6 1 https://m.edsoo.ru/7f417a
00001IeHNe
8
OBILEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[TPOI'PAMME
Temamuueckoe nianupoganue Kypca aneedopsi 9 knacc
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uu¢posbie)
n/ pa3aeyioB U TeM Bcer | Konrpoabn IIpakTHyeck
oOpa3oBartejibHbIE
1| NMporpamMmMbl 0 ble padoThI ue padoTsbl
pecypchl
Yucna u
O — bu6moreka [IOK
. ’ 9 https://m.edsoo.ru/7f419
JeiicTBuTENbHBIC
dos
qucia
YpaBHeHud u
HEpPaBEHCTBA. bubnuoreka [IOK
YpaBHEHHS C 14 1 https://m.edsoo.ru/7f419
OJTHOM dos
MepEeMEHHO N
YpaBHeHud 1
HeDABCHCTE bu6mmoreka [JOK
P ’ 14 1 https://m.edso0.ru/7f419
Cucrembl
. dos
ypaBHEHUH
YpaBHeHUs U bubnuoreka [IOK
HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBencrpa dos
bubmuoreka [JOK
OyHKIIUU 16 1 https://m.edsoo.ru/7f419
dos
YucnoBele bu6mmoreka [JOK
MOCJIEIOBATEHLHO 15 1 https://m.edsoo.ru/7f419
CTH dos
IToBTOpEHME,
060GIICHNE bubmuoreka [JOK
. ’ 18 1 https://m.edso0.ru/7f419
CUCTeMaTH3aIHs
. dos
3HaAHUH
OBILEE
102 6 0
KOJIMYECTBO
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YACOB I10
[TPOTPAMME

Temamuueckoe Nl1aHupoeaHue Kypca 6epoiamHocmu U cmamucmuxku 7 Knacc

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbie)
pa3aeyioB  TeM Kontpoabnbie | IIpakTuyeckue
n/n Bcero oOpa3oBartejibHbIE
nporpamMmbl padoThI padoTsl
pecypchl
[IpencraBnenue 7 5 bubnuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f415fdc
OnucarenpHas bu6moreka [IOK
8 1 1
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
Crnyuaiinas bubnuoreka [JOK
6 1
U3MEHYHBOCTh https://m.edsoo.ru/7f415fdc
BBenenne B bubnuorexa [JOK
4
Teopuio rpados https://m.edsoo.ru/7f415fdc
BepositHocTh 1
4acToTa bubnuorexa [JOK
. 4 1 1
CIIy4aiiHOTO https://m.edsoo.ru/7f415fdc
COOBITUSA
O06o001enue,
CUCTEMaTH3aIUs 5 bubmorexa HOK
. H https://m.edsoo.ru/7f415fdc
3HAHUHN
OBUIEE
KOJIMYECTBO
34 2 5
YACOB I10
[TPOTPAMME
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Temamuueckoe NJ1aHUpoeaHue Kypca 6€epoAaAniHocmu u cmamucmuKru 8xnacc

N HaunmeHoBaHn KoanuecTBo 4acoB DJIeKTPOHHBbIE
) € pa3eioB (undpoBbIe)
n/ Bcer | Kourpoubnbl | IIpakTnyecku
TeM oOpa3oBaTtejibHbIE
n 0 e padoThl e padoThl
NMPOrpaMmblI pecypchl
bubmmoreka [{OK
[ToBTOpEHME
1 4 https://m.edsoo.ru/7f417f
Kypca 7 Kiacca
b2
bubmmorexa [{OK
2 MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
OnucarenpHas
bu6moreka [IOK
CTaTUCTHUKA.
3 5 1 https://m.edsoo.ru/7f417f
PaccenBanue b2
JAHHBIX T
BepostHocTh bubnuoreka [IOK
4 CITy4aifHOTO 6 1 https://m.edsoo.ru/7f417f
CcOOBITHS b2
Beenenue B bu6moreka [IOK
5 TEOPHIO 3 https://m.edsoo.ru/7f417f
rpagoB b2
Corvaaiiisie bu6mmoreka [JOK
6 Y1 9 1 https://m.edsoo.ru/7f417f
COOBITHS
b2
O6o06meHue, bu6mmoreka [JOK
7 CHUCTeMaTH3aIlx 3 https://m.edsoo.ru/7f417f
s1 3HAHUH b2
OBUIEE
KOJIMYECTBO
34 2 1
YACOB I1O0
I[TPOI'PAMME
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Temamuueckoe NJ1aHUupoeaHue Kypca 6epoaAnHocmu U cmamucniuxku 9 knacc

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢pposrIe)
pa3ie/ioB U TEM Konrpoasueie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmbI padoThI padoThbI
pecypcsl
1 [ToBTOpEHUE 4 bubnuorexa [JOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a302
9 DNeMEHTHI 4 1 bubnuotexa [JOK
KOMOMHATOPUKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuorexa [JOK
BEPOSATHOCTh https://m.edsoo.ru/7f41a302
4 HcneiTanus 6 1 bu6moreka [IOK
bepnynnu https://m.edso0.ru/7f41a302
5 Cnyuaiinas 6 bubnuorexa [JOK
BEJINYMHA https://m.edsoo.ru/7f41a302
O6o06menHue, bubnuorexa [JOK
6 10 1
KOHTPOJIb https://m.edso0.ru/7f41a302
OBUIEE
KOJIMYECTBO
YACOB I10 34 1 2
[TPOI'PAMME
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