MyHununajibLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpeIKeHue
«JlaiiTamakckasi cpeaHsisi 0011e00pa3oBaTe/bHAs MIKOJIA»

Ipunsro. IMpunsro. YTBepxaeHo.
IIporokoa MO Ne 1 IIporokoa nexarornyeckoro copera  Ilpuka3s Ne 89
ot 29 aBrycra 2024r. ot 30 aBrycra 2024r. Ne 1 ot 30 aBrycra 2024r.

Pabouast nporpamma
BHEYPOUYHOM J1eAITeJILHOCTH 110 MATEMATHKe
«M30pannblie 3aganusa OI'I»

9 kJiacce

cJlaitamak

2024 — 2025 y4eOHbIii roj



Pa3zgen 1. IlosicHUTEALHAA 3aNIHCKA

B Hacrosimiee Bpemsi akTyallbHOHM CTajia Tpo0siemMa MOArOTOBKH 00YyJalomuXcsl K aTTecTaluu B popme —
OI'D u EI'D. Cnaua sx3aMeHa 1o MaTeMaTHKe 3a Kypc OCHOBHOM 1IKoJbI B hopme OI'D siBisieTcss 0HUM U3
HAIpPaBJICHUN MOJIEPHU3ALINH IIKOJIHHOTO 00pa3oBaHus Ha cOBpeMeHHOM dTarne. C ydeToM 1eneid 00ydeHus
B OCHOBHOHM INIKOJIE KOHTPOJBHO-U3MEPUTEIIbHBIE MaTepHalibl dK3aMeHa B HOBOW (opMe MpoBEpsIOT
chOpMUPOBAHHOCTh ~ KOMIUIEKCA  yYMEHMH, CBS3aHHBIX €  UHGOPMAIMOHHO-KOMMYHUKATUBHON
JeSITeIbHOCTBIO, C TIOTYYEHUEM, aHATTU30M, a TAK)KE IPUMEHEHUEM SMIIMPUIECKUX 3HAHUH.

JlanHasi mporpaMma Kypca BHEYPOUHOU N1eATeIbHOCTH IpeaHa3HayeHa JUisl 00yJaromuxcs 9-X KaccoB
00111e00pa3oBaTeNbHBIX YUpekIeHu U paccuntana Ha 30 yacos (1 yac B Heneno). OHa npeaHa3HaueHA JIst
NOBBIICHHUS 3(PPEKTUBHOCTH MOATOTOBKH OOydarommxcs 9 kimacca K TrOCyAapCTBEHHOW (MTOTOBOM)
aTTecTallid IO MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIbI. AKTYaldbHOCTh Kypca OOYyCIOBJIEHAa €ro
MPAKTUYECKON 3HAYMMOCTBIO. J[eTH MOTyT NMPUMEHHUTH MMOTYYCHHBIEC 3HAHUS M MPAKTUYCCKUU OMBIT MPH
cmaue OI'D, a B nanpHekmemM EI'D.

[Tporpamma Kypca coriacoBaHa ¢ TpeOOBaHUSMH (peepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa U COJIep>KaHUEM OCHOBHBIX IIPOrpaMM Kypca MaTeMaTHUKH OCHOBHOMW IIKOJIBI.

Ieas kypca:

CUCTEeMaTH3allMsl 3HAaHUH U CIIOCOOOB JEATENLHOCTH YYalIuXCcs MO0 MaTeMaTHKE 32 Kypc OCHOBHOM IIKOJIBI,
MOJrOTOBKA 00ydaromuxcs 9 kiiacca K OCHOBHOMY T'OCYIapCTBEHHOMY 9K3aMEHY 110 MaTeMaTHKe.

3apaum kypca:

e 3aKpenuTh OCHOBHBIE TEOPETHUYECKHE MOHATHUS M OINPENEICHUS 10 OCHOBHBIM H3Yy4aeMbIM
pasznenam;

e OtpaboTaTh OCHOBHBIE THITHI 33a4 n3ydaeMbIX THIIOB KIIM OI'D «Anrebpax u «I'eomeTpusi»
U UX aJTOPUTM PELICHUS;

e  ®opMupOBaTh y 00YUAIOIIUXCS LEIOCTHOTO MPEJCTABICHUS O TeMe, €€ 3HAUCHUSI B pazJiese
MaTEeMaTHKH, MEXKIIPEJIMETHBIE CBSI3U C JPYTUMH TEMaMH;

e CrocoOCTBOBaTh HWHTEIUIEKTYAJIbHOMY Pa3BUTHIO YYalIuXcs, (OPMHPOBAHUIO KavyecTB
MBILUIEHUS, XapaKTePHBIX I MATEMaTUYECKOH 1eATeIbHOCTH U HEOOXOJUMBIX YUSHUKY JUIs
ycnenrHou cnaun OI'D, niist o01ield coruanbHOM OpUEHTAIUY;

e AKIEHTHPOBAaTh BHHUMAaHHUE YUYAIIUXCs HA €IUHBIX TPEOOBaHUSAX K MpaBmiIaM O()OPMIICHUS
Pa3IUYHBIX BUJIOB 33/1aHUH, BKIIIOYAaEMbIX B UTOTOBYIO aTTECTAIUIO 32 KYpPC OCHOBHOM IIKOJIBI.

¢ (CnocoOCTBOBATH CO3AAHUIO YCIOBUN OCMBICIIEHHOCTH YU€HUS, BKIIOUEHHS B HETO
00ydJaromerocss Ha ypoBHE HE TOJIbKO MHTEIUIEKTYaIbHOM, HO TMYHOCTHOM M COIUATTbHOM
AKTUBHOCTH C IPUMEHEHNEM TeX MJIM UHBIX METOJIOB O0yUEHUS

3aHATUS POBOAATCSA BO BHEYPOUHOE BpeMsl, | pa3 B HEZEI0, MPOJOIDKUTEIBHOCTD 3aHATHS |
akagemuueckuit yac. [Iporpamma paccunrtana Ha 34 yaca.

dopMBI OpraHU3aIiN JAEITEIHHOCTH: TPaKTHUECKasi padoTa, mpoOIeMHO - TOMCKOBas Oecena,
MIPOEKT, TPYIINOBasi U MapHas padoTa, Mpe3eHTallUs, POJIeBas UTrPpa, MOUCK HHPOPMAITUH.
Buapl yueOHOW neATETbHOCTH: yYacTHE B YYEOHOM JHaiiore, BBITOJHCHHE 3aJaHUi
MpPaKTUKyMa, OTOOp MaTepuana M3 HECKOJIbKUX HCTOYHHKOB, COTPYIHHYECTBO B Mapax H
rpyIIax, MOUCK ¥ TIOCTPOCHHUE AJITOPUTMA PEIICHUS 3aauH.



Paznen 2. Coaep:kanue Kypca BHEYPOUHOM AeAATeIbHOCTH

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3aaHus» OTpabdoTka 3amau Ne 1-5 KUM OI'D.

Tabnuunoe u rpaduueckoe MpencTaBIE€HUE MAAHHBIX, IUIAaH M CX€Ma, H3BJICYCHHE HYKHOU
uHpopmanuu. M3MeHUnBOCTh NpH M3MepeHHsX. Pemaronre mpaBuiia. 3aKOHOMEPHOCTH B HU3MEHUMBBIX
BeJIMYMHAX. Bbruucienuss u npeoOpa3oBaHue BenauuuH. VccinepoBaHue NPOCTEHIIMX MaTEMAaTHYECKUX
MOJIEIICH.

«Borunciienusi u npeodpaszoBanus». Otpadotka 3amay Ne 6 KUM OI'D.

Jeiicmeun ¢ namypanpHbIMu yucIAMU

CrnosxeHue ¥ BbIYMTAHHUE, KOMIIOHEHTHI CJIOXKEHUS U BBIYMTAHUSA, CBSA3b MEXKIY HUMH, HAXOXKICHHE
CYMMBI ¥ pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTH IIPU U3MEHEHUU KOMITOHEHTOB CJIOKECHHUS U BHIYUTAHHSL.

YMHOXEHUE U JielieHne, KOMIOHEHThl YMHOXKEHUS U JIeJICHHS], CBSI3b MEXKIY HUMHU, YMHOXEHHUE U
CIIO)KEHHE B CTOJIOMK, JIEJIEHHE YTOJIKOM, IPOBEpKa pe3yibTaTa C IOMOLIbI0 HPUKUIKH M OOpaTHOTO
IEUCTBUSL.

Yucnosvie sviparcenus

UurcnoBoe BbIpaXXEHUE U €ro 3HaYCHHE, MOPSIOK BBINIOTHEHUS JCHCTBHIA.

Jlpoou. ObvikHoBeHHbIE OpOOU

Hons, yactb, ApoOHOE ymcio, Apodb. J[poOHoe ymcino Kak pe3ynbraT nenenus. [IpaBuibHble U
HeTpaBWIbHBIE APOOH, CMEIaHHast PoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypajIbHOTO YKcCia B BUAE APOOU ¢ 3aJJaHHBIM 3HAMEHAaTeIeM, Ipeodpa3oBaHUE CMEIIAHHON
IpoO¥ B HETIPaBWIIBHYIO APOOb U HA00OPOT.

[IpuBenenue apobdeii k 0d1eMy 3HamMeHarTeno. CpaBHEeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHure ¥ BRIYMTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHUE U JieNieHne OOBIKHOBEHHBIX POOeH.

ApudmeTrnueckue JeMCTBHS CO CMEIIAHHBIMU JPOOSIMHU.

Apudmernueckue neicTBUS ¢ IPOOHBIMHI YHCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCEUi.

Jlecamuunsle Opoou

[Ipeobpa3oBanue necATHUHBIX JpoOeil B OObIKHOBEHHbIE. CpaBHEHHE JECSITHUYHBIX APOOEH.
CrnoxxeHue M BBIYMTAHHUE ACCATHUUHBIX ApoOel. OKpyriieHne AeCATUYHBIX JIpo0ei. YMHOKEHHUE U JIeJICHUE
NEeCATUYHBIX Jpobell. [Ipeobpaszosanue o00viKHOGeHHBIX Opobeli 6 Oecamuunvie Opobu. Komeunvie u
beckoneuHvle decsimuynvie Opoou.

Yucna. Payuonanonsie uucia

MHOXecTBO palioHaNBHBIX yucell. CpaBHEHHE PallMOHABLHBIX Yucel. [leficTBUs ¢ paliioHAIbHBIMA
yucnamu. [lpeocmasgnenue payuoHaibHo20 Yucia 0ecamuyHol opoowio.

/Jlpoono-payuonanshsie viparxcenus

[IpeoOpa3oBanue  IpOOHO-IMHEHHBIX  BBIPQKEHUI:  CIOXEHHE,  YMHOXEHHE,  JIeJICHHUE.
Aneebpauueckas 0pobs. Cokpawenue anceopaudeckux opobeu. Ilpusedenue ancebpauueckux opobeti K
obwemy sHamenamento. [lelicmsus ¢ aneebpauyeckumu OpoOsIMU: CLOJCEHUe, BblYUMAHUe, YMHONCEHUE,
Oeslenue, 86036e0eHuUe 6 CIeNeHb.

«/lelicTBuTeIbHBIE Yucaa». OTpadoTka 3a1au Ne 7 KUM OI'D.

Payuonansusie yucna

N3o0pakenne vricen Ha YUCIOBOMW (KoopAauHATHOW) mpsmoin. CpaBHeHHE 4ymcesl. Moaynas 4ucia,
reoMeTpuyuecKas MHTepHpeTanus MOIyias uucia. J[eHCTBHS ¢ TOJOXKHUTEIbHBIMH U OTPHIATEIbHBIMU
qriciaMi. MHOKECTBO IEJBIX YHCEIL.

Koopounama mouxu

OCHOBHBIE TIOHSITHSI, KOOPOUHAMHDILL TYY, PACCMOsHUe MedHcdy moukamu. Koopounamor mouxu.

Hppayuonanvuvie uucna

[TonsATHE MppalMOHANTBEHOTO YKCia. Paco3HaBaHNe HppaOHATBHBIX YHCEI.

Mnoocecmso Oeticmeumenshvix yuce.

«IIpeodpa3zoBaHue anredpandeckux BbipazkeHuii». Otpadorka 3amay Ne 8§ KUM OI'D
Hppayuonanvusie yucna



Ilonatne wuppanuoHanbHOro uucna. Pacrno3HaBanue wuppanuoHaNbHBIX uuceld. [Ipumepsl
JI0Ka3aTebCTB B anredpe. /Jelicmeus ¢ uppayuoHarbHblMU YUCIaMU: YMHOdNACEHUe, OeleHue, 8036e0eHUe 6
cmenetb.

MHnooicecmso OelicmeumenbHbiX yucei.

«YpaBHeHus1 U HepaBeHcTBa». OTpadoTrka 3aaay Ne 9 KM OI'D.

Pagencmea

Uucnoroe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MepeMEeHHOM.

Ypasnuenusn

[Tonatue ypaBHEeHUS U KOPHs ypaBHEHU. [Ipedcmasnenue o pagnocurvhocmu ypaguenui. Ooracme
onpeoeieHus ypasrenus (001acms 0ONYCMUMbLX 3HAYEHUL NePeMEeHHOl).

Jluneiinoe ypasnenue u e2o KOpHu

Pemienue nuHEWHBIX ypaBHEHUU. Jluneunoe ypasueHue c napamempom. Konuuecmeo kopHeu
JuHeluno2o ypasHenus. Pewienue Tunelinblx YypasHeHuli ¢ napamempom.

Keaopamnoe ypaenuenue u e2o kopnu

KBagparuble ypaBHenusi. Henosinble KBaapaTHble YypaBHEHHUS. JIUCKpUMMHAHT KBaJpaTHOTO
ypaBHeHusa. @opmyna KopHel KBaapaTHOTO ypaBHeHUS. Teopema Buema. Teopema, obpammuas meopeme
Buema. Pemienue KBaJpaTHBIX YpaBHCHHW: WCHOIb30BaHUE (DOPMYIBI I HAXOXKICHHUS KOPHEH,
epaguueckutl Memoo peuieHus, pa3iodceHue Ha MHod CUment, no0Oop KOpHel ¢ UCHONb308AHUEM MeopeMbl
Buema. Konuuecmeo Kopuell K6aopamHnoz2o0 YpasHeHus 6 3d8UCUMOCMU Om €20 OUCKPUMUHAHMA.
buxsadpammuvie ypasnenus. Ypasnenus, ceooumvie K nuHeliHblM U Kgaopamuwvim. Keadpamuvie ypasnenus c
napamempom.

Jlpoono-payuonanshole ypasueHus

Pemenue npocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Peuenue OpoOHO-payuoHalIbHbIX YPAGHEHULL.

Memoowl  peuwienus ypasHeHuil: Memoobl PABHOCUNILHLIX NPeoOPA308aHUL, Memoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonvzoeanue c0ticme QyHKYull npu peueHuu ypagHeHuil.

Ipocmeiiuue uppayuonanvhvie ypaghenus suoa .| f (x)=a, \/f (x) = \/g (x)-

n
Ypasnenus suoa X = a .Ypaeuenus 6 yenvix uuciax.

«BepositHOCTB coObITHII» OTpaboTka 3agau Ne 10 KM OI'D.

Cnyuaiinvie coovimusn

CrnyyaitHble ONBITHI (9KCIIEPUMEHTHI), JIEMEHTapHbIE CilydaiiHble coObITUS (McX0/bl). BeposiTHOCTH
3JIeMEeHTapHBIX COOBITHI. COOBITHS B CllydaiiHBIX SKCIEPUMEHTaX M OJIaronpUsATCTBYIOIINE JI€MEHTapHbIe
coObITUsl. BeposiTHOCTH citydaliHbIX cOOBITUI. ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
Knaccuueckne BEpOSITHOCTHBIE OIBITHI C CIOJIb30BAHUEM MOHET, KyOUKOB.

«DyHkuum 1 rpadpukm». Otpadorka 3agay Ne 11 KM OI'D.

Dynkyuu

Honamue ¢hpynkuyuu

JlekapToBbI KOOpAMHATHl Ha TUIOCKOCTH. (DopMUpOBaHHME TNPEACTABICHUH O MeETanpeIMEeTHOM
HOHATUH «KOOPAUHATED». Crioco0b! 3a1aHus (PyHKIMI: aHATUTHYECKUil, Tpapuueckuil, Tabanunbii. ['papux
¢ynkuuu. [Ipumeps! GyHKINH, TOTydaeMbIX B TIPOIIECCE MCCIIEOBAHUS PA3IMYHBIX PEATbHBIX MTPOIECCOB H
pewieHus 3aaad. 3HaueHUe ¢GyHKUMU B Touke. CBoiicTBa (yHKUMH: 00JacTh OMpeAeTeHHs, MHOXKECTBO
3HAYeHHUU, HYJIHU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, YeMmHOCHb/HeuemHOoCHb, TIPOMEKYTKHA BO3PACTaHUS H
yObIBaHUs, HANOOJIbIIEE U HAaMMEHbIIee 3HaueHus. VccnenoBanue GyHKIMU 1O ee rpaduky.

Juneitnas pynkuusn

CaoiicTBa u rpaduk IuHeHON GyHKINHU. YTI0BOH KoaduuueHT npsimoid. Pacronosxkenue rpaduka
JUHENHON (YHKIHMM B 3aBUCHMOCTH OT €€ YIjoBoro KoddduuueHTta u cBoOOgHOro uneHa. Haxoowcoenue
K03 puyuenmos aunelHou GyHKYuU no 3a0AHHLIM YCI08UAM: NPOXONCOEHUE NPAMOL Yepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXONHCOCHUE NPAMOLL Yepe3 OAHHYIO MOYKY U NAPALIeNIbHOU OAHHOU NPAMOU.

Keaopamuunas ghynkyusn

CroiictBa u rpaduk kBagparnuHod (GyHkmuum (mapabona). Ilocmpoenue epagura K8aopamuyHol
@yHKYUU RO MouKaMm



Oopamnas nponopyuoHaIbHOCMb

k
ColicTBa GyHKIUH y = k y = —. I'mnepOona.
X X

«IlocaenoBarenbHocTH M porpeccum» OtpadoTka 3anau Ne 14 KM OI'D.

Ilocneoosamenvnocmu u npozpeccuu

UYucnoBass mnocieaoBareabHOCTh. [lpumepbl 4YHMCIOBBIX IOcieqoBaTenbHOCTEH. beckoHeuHble
10CJIEe0BAaTeNbHOCTU. Apudmernueckas mporpeccus MU ee cBoiictBa. ['eomerpuueckas mporpeccus.
Dopmyna obwezo unena u cymmol N NEPELIX Y1eHO8 apUPMemuyecKoll U 2eoMempuieckoll npoepeccuil

«IIpakTHyeckue pacyersl o popmyaam» OtpaboTka 3axau Ne 12 KUM OI'D

Beipaxxenue ¢ nepemeHHoM. 3HaueHue BblpaxkeHus. [lofcTaHOBKa BbIpa)K€HUI BMECTO IEPEMEHHBIX.

L]envie ¢vipasicenusn

CreneHb ¢ HaTypalbHBIM IIOKa3aTeaeM U ee cBoiicTBa. [IpeoOpa3oBanus BbIpaXKeHUH, colepKaluX
CTENEHM C HATypaJIbHbIM I10Ka3aTelIeM.

OnHousneH, MHOrouwieH. JleHCTBHS € OAHOYICHAMHM M MHOrOWIEHaMH (CIIOKE€HHE, BBIYMTAHUE,
YMHOXeHHE). POpMYJIbl COKPALLIEHHOTO YMHOXEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a7a4u Ne 13 KIIM OI'D.

Cucmemul nepagerncma

CucremMbl HEpaBEHCTB C OJHOW MepeMeHHOH. PerieHne cucrem HEpaBeHCTB C OJHON NEPEMEHHOI:
JMHEUHBIX, Keadpammusix. V300pakeHHe pEeIIeHUsT CUCTEeMbl HEPaBEHCTB Ha YHCIOBOW MPSMOW. 3ammch
pELICHUS CUCTEMBbl HEPABEHCTB.

«I"eomeTpuyeckue purypol. Yriabs». Otpadotka 3amauy Ne 16 KUM OI'D.

Benuuunui

Benuuuna yria. ['pagycnas mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEIPEHHOrO TpeyrojibHUKA. BHemHuii yrom TtpeyronbHuka. Cymma yrioB
TpeyrojbHUKa

«I"'eomerpuyeckue gpurypsl. Jaunb. Otpadotka 3agay Ne 15,17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcarouem mupe

I'eomeTrpuueckas ¢purypa. Buyrpennss, BHemHss obnactu Gurypsl, rpanuna. JInauyn u odaactu Ha
IUIOCKOCTH. Bhimykinas u HeBbinykiast purypsl. [1nockas u Herockas ¢purypsl. [lonstie Bennunssl. JnuHa.
W3mepenue nnuHbl. EnMHULBI H3MepeHus JJIMHBI

Beinenenue cBoicTB 00bekToB. DopMupoBaHHE MPEICTaBICHUM O METAanpeIMETHOM IOHITUU
«purypa». Touka, 0Tpe30K, npsimMas, Iy, JOMaHas, INIOCKOCTh, yroJl, OUCCEKTpHUCa yIila U €e CBOMCTBA, BUbI
YIJI0B, MHOTOYT'OJIbHUKH, OKPY>KHOCTb M KPYT.

OceBas cummeTpusi reomeTprudeckux guryp. LlenTpanbHas cuMMETpUsi TEOMETPUUECKHUX (QUTYD.

«ILnomaas MHOroyroabHuka». Otpadotka 3anau Ne 18 KUM OI'D

H3mepenua u eviuucnenun

[Tnomanu. @opMyiibl IUIOMIAAN TPEYTOJIbHUKA, TAPAJUIEIOTPAMMa U €r0 YaCTHBIX BUOB, TPANELHH,
dopmyna I'epoHa, ¢opMyna IoIaaAnd BHITYKIOTO YEThIPEXYrojdbHUKA, (GOPMYJIbl JUIMHBI OKPYKHOCTH U
IIoUIan Kpyra

«Teopernyeckue acnekTb». OTpadoTrka 3a1ay Ne 19 KM OI'D.
Teopernueckre acieKThl, TEOPEMbI, AKCUOMBI, ONIpeieIeHHs], HOPMYIIbI, IEMMBI.



Pasnea 3. Ilinanupyemblie pe3y/ibTaThl OCBOCHHSI KyPCca BHEYPOUHOIl 1esiTeIbHOCTH
JIuunocmnuie pesyniomamol:

OTBEeTCTBEHHOE OTHOIIEHHE K YUYEHHIO, TOTOBHOCTh U CHOCOOHOCTH K CAaMOpPa3BUTHIO U
caM000pa30BaHUI0 Ha OCHOBE MOTHBAlMM K OOYYEHHIO M IO3HAHHIO, OCO3HAaHHOMY BBIOOpPY M
MOCTPOCHHIO JATbHEHIIICH HHANBUYAIbHOM TPAaeKTOpUHU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKHU B MUPE
npodeccuii u mpoheCCUOHATBLHBIX MPEANOYTECHUH, C yYETOM YCTOWUYMBBIX [I03HABATEIbHBIX HHTEPECOB,
a TaKk)Ke Ha OCHOBE (DOPMUPOBAHMSI YBOKUTEILHOTO OTHOIIEHHS K TPYHY.

DopMHUpPOBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA

HAaYKU ¥ OOLECTBEHHON NPAKTUKH.
OcBoeHue conMaIbHBIX HOPM, ITPABUJII MOBEICHUS, POJICH U (OPM COLMATBHOM KU3HHU.

Pa3BuTre MOpalbHOTO CO3HAHMSI M KOMIIETEHTHOCTH B PEUICHHMH MOPAJIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpA, (OPMUPOBAHMS HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TIOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOLICHHS K HPABCTBEHHBIM MOCTYITKAM.
®opmMupoBaHue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE.
®opmMupoBaHue CIIOCOOHOCTH K AMOLMOHAILHOMY BOCIPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/1ad,
peUIeHUM, pacCyKICHUI
Memanpeomemmnule pe3yromameol 00y4eHUs
Pezynamuenvie YY/[
OMpeesATh COOCTBEHHBIE MPOOJIEMbl W TPUYMHBI WX BO3HUKHOBEHUS IpU padore ¢
MaTeMaTUYeCKUMHU O0BEKTaMH;
(hopMyIIMpOBaTh COOCTBEHHBIC BEPCHUU HIIU MPUMEHSTH YK€ U3BECTHBIC (POPMBI I METOJIBI PEIICHHS
MaTeMaTH4eCcKOi npoOieMbl, (GOopMyIHpOBaTh MPEANONIOKEHHUS U CTPOUTH TUIIOTE3bl OTHOCUTEIBHO
paccMarpuBaeMoro OOBEKTa ¥ TPEIBOCXHINATH PE3yabTaThl CBOEH y4eOHO-TIO3HABATEIHLHOM
NeSITeNIbHOCTH;
OTIpEAEIATh IMYTH JOCTHKEHHS LieJe M B3BEIIMBATh BO3MOXKHOCTH Pa3pelIeHHs] OMpeAesIeHHBIX
y4e0HO-T03HABATEIBHBIX 332/1a4 B COOTBETCTBHH C ONPEACICHHBIMUA KPUTEPUSIMH U 3a]]a9aMU;
BBICTpanBaTh COOCTBEHHOE 00pPa30BaTEIHHOE IMOANPOCTPAHCTBO YISl Pa3pEIICHUS OMPEISICHHOTO
Kpyra 3ajad, OnpeAeNsTh U HaXOAUTh YCIOBHS JIUIS pean3alii ueH U miaHoB (caMooOydeHHe);
CaMOCTOSITENTLHO BBIOMPATH Cpely MPEAoKEHHBIX pecypcoB Hanbosee 2¢(HeKTUBHBIE U 3HAYHMBIE
pu paboTe C ONpeACICHHOW MaTeMaTUUeCKOU MOJIEIBIO;
YMETh COCTaBJIATH TUIAH Pa3peIICHUs OMPEEICHHOT0 Kpyra 3ajad, UCIOJb3ys Pa3IMYHbIE CXEMBI,
pecypcbl  MOCTPOEHHUsI JAMarpaMM, MEHTAJbHBIX KapT, MO3BOJSIOIIMX MPOU3BECTH JIOTHKO -
CTPYKTYPHBIN aHAIU3 33Ja4H;
yMETh TIJIaHUPOBATh CBOM 00pa30oBaTEIbHBIM MApUIPYT, KOPPEKTUPOBATh U BHOCUTH OIpPE/ICIICHHbBIE
W3MEHEHU s, KAU€CTBEHHO BIIHUSIONINE HA KOHEYHBIN MPOAYKT yueOHO-TI03HABATEILHOM JIEATEIbHOCTH;
yMEHHE KaYeCTBEHHO COOTHOCHUTh CBOM JCHCTBUA C TMPEABKYIIAEMbIM HWTOTOM Yy4eOHO-
MO3HABATENIBHON JIEATETHHOCTH IMOCPEICTBOM KOHTPOJISI M IUIAHUPOBaHUs y4eOHOTO mpoiiecca B
COOTBETCTBHUU C H3MEHSIONIUMUCS CHUTYAIlUSIMH M TIPUMEHSEMBIMH CpeICTBaMH, W ¢GopMaMu
OpraHM3ally COTPYIHUYECTBA, a TAK)KE MHIMBUIyaTbHOU pabOThI HA YPOKE;
yMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA pealM3allK pEIIeHUs MaTeMaTHYeCcKHUX 3ajad,
noAOUpaTh WHCTPYMEHTHI JJISI OIEHUBAHUS CBOCH TpaeKTOpMU B pabOTe C MaTeMaTHYECKUMHU
MOHATUAMH U MOJEISIMU;
Ho3znasamensnuvie YY/[
YMEHHUE OIpPEACNATh OCHOBOIIOIATAIOINIEe MOHITHE W MPOU3BOIUTH JIOTUKO-CTPYKTYPHBIN aHaJU3,
ONpEeNEeNsATh OCHOBHBIE NPU3HAKM M CBOWMCTBA C IMOMOIIBID COOTBETCTBYIOLIUX CPEACTB U
WHCTPYMEHTOB;
yMEHHE MPOBOAUTH KJIaCCU(PUKAINIO 0OBEKTOB HA OCHOBE KPUTEPUEB, BBIICIATH OCHOBHOE Ha (hoHE
BTOPOCTETICHHBIX JIAHHBIX;
YMEHHE TMPOBOJUTH JIOTUYECKOE PACCYXKJCHHE B HAIpPAaBICHUH OT OOIIMX 3aKOHOMEpPHOCTEH
M3y4aeMoil 3aJ1a4M 10 YaCTHBIX PACCMOTPEHUH;



YMEHHE CTPOUTH JIOTHUYECKHE PpACCYKICHHS Ha OCHOBE CHCTEMHBIX CpaBHEHUI OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTeMaTHYECKOTO pa3jiesia Uil MOJACIIH, OHATUS WU KJIACCOB, BBIACIISIS
orpeziesieHHbIE CYIIECTBEHHbIE IPU3HAKU WIIN KPUTEPUH;
YMEHHE BBIABIATH, CTPOUTH 3aKOHOMEPHOCTH, CBSI3HOCTH, JIOTHYHOCTh COOTBETCTBYIOIIUX LEMOYEK
paccyXJIeHHi Ipu paboTe ¢ MAaTeMAaTUYECKUMU 33/1a4aMU, YMETh MOJIPOOHO U CXKATO MPEACTABIATH
JeTaM3allii0 OCHOBHBIX KOMIIOHEHTOB TMpU JOKa3aTelbCTBE MOHATHA M COOTHOIICHWH Ha
MaTEeMaTUYECKOM SI3BIKE;
YMEHUE OpraHU30BBIBATH MOMCK U BBISBISATH MPUYMHBI BO3HUKAIOMIMX IPOILIECCOB, SBJICHUIA,
HauboJsee BeposTHbIE (PAKTOPHI, MO0 KOTOPHIM MAaTeMaTHYECKHE MOJEIU U OOBEKThl BelyT cels 1o
ONpeJIeJICHHBIM JJOTUYECKUM 3aKOHAM, YMETh MPUBOIUTH MPUUNHHO-CJICICTBEHHBIN aHATIN3 OHITHIA,
CYXJCHHUI U MaTeMaTUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MaTeMaTHUUECKYI0 MOJIENb IIPH 33JaHHOM YCJIOBUH, 00JIaJjatoNiell onpeaeaecHHbIMU
XapaKTePUCTHKAMU OOBEKTAa MPH HAIWYUHM OIPEICICHHBIX KOMIIOHEHTOB (HOPMHPYIOIIErocs
[IPEII0JIaraeMoro MOHSTUS UJIH SIBICHUS;
YMEHHE MEPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIFOIIYI0O MAaTEMAaTUYECKOM 3aaun
Ha s3BIK TpaUUecKoro OTOOPa)KEHUS - COCTABICHUS MaTeMaTHYeCKOW MOJENH, COXpPaHSIoIeH
OCHOBHBIE€ CBOMCTBA U XapaKTEPUCTUKH,
YMEHHE 337aBaTh IJIaH PEUICHUS MAaTEMAaTHYECKOM 3aJ1a4u, PEaJIU30BbIBATh AJITOPUTM JACHCTBUI KAk
MOIIArOBOM MHCTPYKIUH JIJIsl pa3pelieHns yueOHO-103HaBaTeNbHON 3a1a4uu;
YMEHHE CTPOUTH J0KA3aTeIBCTBO METOIOM OT IPOTHUBHOTO;
ymMeHue paboTatb ¢ TPOOJIEMHOIN cHUTyalMel, OCYIIECTBISAT, OOpa30BATENbHBI MPOLIECC
MOCPEACTBOM ITOMCKAa METOJIOB M CIOCOOOB pa3pelieHUs 3a/Ja4yd, OINPEISISTh TPAHUIBI CBOETO
00pa30BaTeNbHOTO MPOCTPAHCTBA;
yMETb OPHEHTHUPOBATHCS B TEKCTE, BBIABIATH TIJIABHOE YCJIOBHE 3aJauyd U yCTaHABIUBATh
COOTHOIIICHUE PaCCMAaTPUBAEMBIX OOBEKTOB;
YMEHHE TIEPEBOIUTH, MHTEPIIPETUPOBATH TEKCT B MHBIE (DOPMBI ITPEICTABICHUSI HH(DOPMALIUN: CXEMBI,
JIyarpammebl, rpaduueckoe npeacTaBlIeHue JaHHbIX;
Kommynuxamuenwvie YY/[
yMeHue paboTaTb B KOMaHJe, (OPMHUpPOBAHME HABBIKOB COTPYJHUYECTBA U y4eOHOTO
B3aMMO/ICHCTBHS B YCIOBUSX KOMAaHIHOM UTPHI MIIM UHOU (DOPMBI B3aUMOIEHCTBUS;
YMEHHME paclpelneisTh polu M 3aJadud B paMKax 3aHiaTus, GOpMUpPYS TakKe HaBBIKU
OpraHU3aTOPCKOI0 XapaKkTepa;
YMEHHME OLIEHWBATh MPaBUIBHOCTh COOCTBEHHBIX JEWUCTBUH, a Takke JeATENbHOCTH APYTUX
YYaCTHUKOB KOMAaH/IbI;
KOPPEKTHO, B paMKax 3aJad KOMMYHHKaluu, ¢GOPMYIHPOBATh U OTCTAaWBaTh  B3IJISIBI,
apryMEHTHUPOBATh JOBOJBI, BBIBOJBI, @& TAaKXKe BBIABUTATh KOHTAPTYMEHTHI, HEOOXOAMMBIE IS
BBISIBIICHUSI CUTYAIlMU yCTIeXa B PEUIEHUU TOW WJIM MHON MaTEMaTUYECKOH 3aauH;
yYMEHHE T0JIb30BAThCS MaTEMAaTUUECKUMHU TEPMUHAMH JIJIs1 PEIICHUs Y4eOHO-TI03HABATEbHBIX 3a/1a4,
a TaKXe CTPOUTh COOTBETCTBYIOLME pPEUEBbIC BBICKA3bIBAHUS HA MAaTEMAaTHUYECKOM SI3BIKE JIJIs
BBICTPaNBaHUS MAaTEMAaTHUYECKOW MOIEIH;
YMETh CTPOUTH MaTeMaTHYECKHE MOJENH C TOMOIIBI COOTBETCTBYIOIIETO MPOTrPAMMHOTO
obecriedeHus, CEpBUCOB CBOOOHOTO OTJAICHHOTO IOCTYIIA;
yMeTb TPaMOTHO U YE€TKO, corniacHo mpasmiaM odopmieHuss KUM-a OI'D 3aHocUTh TOTydeHHBIC
pe3yIbTaThI - OTBETHI.
IlIpeomemmnuwie pezyromamol:
dbopMUpOBaHNE HABHIKOB MOMWCKA MAaTEMaTHYECKOTO0 METOJIa, AITOPUTMA M MMOUCKA PEIICHUS 3a/1ayd B
cTpykType 3agad OI'D;
dbopMUpOBaHNE HABBIKA PEIICHHSI ONPEICIICHHBIX TUIIOB 33/1a4 B CTPYKTYpe 3aaad OI'D;
yMeHHe paboTaTh ¢ TaOIUIIaMH, CO CXeMaMHU, C TEKCTOBBIMU JaHHBIMU; YMETH Pe0OpPa30BLIBATh 3HAKU
Y CUMBOJIBI B JIOKa3aTEIHCTBAX M MPUMEHSIEMBIX METOAaX ISl PEIIeHUs 00pa30BaTeIbHBIX 3a/1a4;



e yMEHHE MPUBOAUTH B CHUCTEMY, COIOCTaBISATh, 0000IIaTh W aHAIM3UPOBATh HH(OPMALMOHHBIE
KOMIIOHEHTBl MaTeMaTUYECKOr0 XapakTepa M yMEThb NPUMEHATH 3aKOHbl M NpaBWJIA Ui PELICHHS
KOHKPETHBIX 3371a4;

® yMECHHE BBIICNIATH TIJIABHYI0O U M30BITOUHYIO HWH(GOpPMAIMIO, MPOU3BOAUTH CMBICIIOBOE CXKATHE
MaTeMaTHYECKUX (PAKTOB, COBOKYITHOCTH METOJOB M CIOCOOOB pEHICHUS; YMETh HPEICTaBISITH B
CJIOBECHOM (opMe, UCTIONB3YS CXEMbl U pa3IU4HbIe TaOIUIbl, IPaQUKU U JUarpaMMbl, KapThl MOHATUI
Y KJIACTEPBI, OCHOBHBIC UJIEH U TUIaH PEIICHUS TOM WM MHOW MAaTEMAaTUYECKOMN 3a/1auH.

TpeOoBaHMsl K YPOBHIO NOATOTOBKH YYalIUXCHA

HartypaabHble ynciaa. [Ipooun. PannonajibHbie yncia

Buvinycknux nayuumces:

o MMOHUMATh OCOOEHHOCTH JAECATUYHONU CUCTEMbI CUUCIICHUS;

o OIIepUPOBATH NOHATUSMHU, CBI3aHHBIMH C JIEJIMMOCTHIO HATYPaJIbHBIX YHCET;

o BBIpaXKaTh YKCIia B KBUBAJICHTHBIX (opMax, BbIOMpas Hanbojiee MOIXOSIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYalluu;

o CpPaBHUBATh U YIOPSI0YUBATH PAllIOHATIbHBIC YHCIIA,

o BBITIOJTHATh BBIYHMCICHUS C PAllMOHANBHBIMU YHUCIAMH, COYETas YCTHbIE W MHCbMEHHBIE MPUEMBI
BBIYHMCIICHHUM, IPUMEHEHHUE KAJIbKYIIATOPA;

o WCIIOIB30BaTh MOHSITHS U YMEHUS, CBSI3aHHBIE C MPOMOPIMOHATBLHOCTHIO BEJIMYMH, MPOIEHTAMHU, B

XOJ€ pEIICHUS MaTeMaTHYECKMX 3ajlad M 3aJlad M3 CMEXKHBIX IPEIMETOB, BBINOJHATH HECIOKHBIC
[IPAKTUYECKUE PACUETHI.
JleicTBUTEJILHBIE YHCJIA
Buinycknux nayuumecs:
® HCNOJIb30BAaTh HAYAJIbHBIE MPEACTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YUCET;

® ONepUpoBaTh MOHATHEM KBAJPAaTHOIO KOPHS, IPUMEHSATh €TI0 B BBIYMCIICHUSX.
Anredpanyeckne BbIPaKeHUs
Buvinycknux nayuumces:
e OnepupoBaTh IMOHATUSAMHU «TOXKAECTBO», «TOXKIECTBEHHOE IIpeoOpa3oBaHUE», pellaTh 3a/]ayu,
coJieprkanire OyKBeHHBIC JaHHBIC; Pab0TaTh ¢ (hOpMYyIIaMu;
e BBINOJHATH MPEOOPa30BaHMs BBIPAKEHUM, COAEPHKAILIUX CTENEHW C LEIbIMU IO0Ka3aTelsiMUu U
KBaJIpaTHbIE KOPHU;
® BBHINOJHATH TOXKIECTBEHHBbIE MPEOOPa30BAaHUS PALMOHAJIBHBIX BBIPAKEHUH HAa OCHOBE IPaBHII
JeHCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyeckuMHU Ipo0siMu;
®  BBINOJIHATDH Pa3JI0KEHHE MHOTOUJICHOB HA MHOKUTEIH.
YpaBHeHus
Buinycknux nayuumes:
e pelaTh OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPABHEHUH C OJTHOM IIEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUI
C IByMs IIEPEMEHHBIMY;
e [IOHMMaTb YPAaBHEHHE KaK BAKHEHIIYI0O MATEMAaTHYECKYyH) MOJENb Ul ONMCAHMS W HM3y4EHUs
Pa3HOOOPa3HBIX pealbHbIX CUTYALIUH, pelIaTh TEKCTOBbIE 33/1a4 aJlreOpandeckuM METOJI0M;
® IPUMEHATH IpaduyecKue IPeCTaBICHUS ISl UCCIIEIOBAHNS YPAaBHEHUM, UCCIEI0BaHUS U PEILICHUS
CHUCTEM YPAaBHEHUH C ABYMs [IEPEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumces:
® [IOHMMAaTh U TPUMEHATh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHHUEM HEPaBEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;
e pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX CHCTEMBI; pellaTh KBaJpaTHBIE
HEPaBEHCTBA C OMOPOM Ha rpaduueckue mpeCTaBIeHHS.
OcHoBHbIe NOHATHA. UHnCI0BBIC PYHKIMHT
Buinycknux nayuumes:
® [IOHMMaTb U MHCIOJb30BaTh (YHKIMOHAJIbHbBIE TOHATUS U S3bIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HAYCHHUS);




CTPOUTH IpaUKH MEeMEHTApHBIX (QYHKIUI; HCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIUI Ha OCHOBE
M3YUYEHUS MOBEICHUS UX IPpahUKoB;

MOHUMATh PYHKIHUIO KaK BAXKHEHIITYIO MaTEMaTUYECKYIO MOJIENb JUIsl OTTMCAHMS TPOLIECCOB U SIBJICHUI
OKpPYXAIOIIEr0 MHpa, NPUMEHATh (QYHKIHMOHATBHBIA S3BIK JUIS ONHCAHUS U HCCIETOBaHUS
3aBUCUMOCTEH MEXy (PU3MYECKUMH BEITMYHMHAMHU.

OnucarejbHasl CTATHCTHKA
Buinycknux Hayuumces:

HCIIOJB30BaTh HpOCTCfIIHPIG CIIOCOOBI MNpCaACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX NTAHHBIX.

Cayyaiinbie cOOBITHSI M BEPOSITHOCTD
BoinyckHUK HAYy4YUTCS

HaxXOJUTb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTDb CHy‘I&fIHOFO COOBITHSI.

KomOunaropuka

BBINYCKHMK HAay4HTCS peliaTh KOMOMHATOPHBIC 3aJa4d Ha HAXOXJACHHE 4YHCIa OOBEKTOB WIIM
KOMOWHAIHI.

Harnsanas reomerpus
Buinycknuk nayuumces:

pacrio3HaBaTh Ha YEPTEXkKaX, PUCYHKAX, MOJEIAX M B OKPYXKAWIIEM MHPE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

pacmo3HaBaTh Pa3BEPTKH KybOa, MPSAMOYTOJIBHOIO MapajUieyieluIea, MPaBUILHOW MMHPAMUJIBI,
WIMHPA U KOHYCAa,

CTPOUTH PA3BEPTKHU KyOa U MPSIMOYTOJILHOTO MapajuIeICInIe/Ia;

OIpEeNeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (QUryphl JIMHEHHBIE pa3Mepbl caMod (GUTYpHI U
Ha000poT;

BBIUUCIIATH 00BEM MTPAMOYTOIBHOTO TIapaJUIeIICTUIIC/IA.

I'eomerpuueckue purypni
Buinycknux nayuumes:

[I0JIb30BATHCS SI3BIKOM T'€OMETPUU ISl OMMCAHUS MPEIMETOB OKPYKAIOIIEr0 MHpa U MX B3aUMHOTO
PacIoIOKEHUS;

pacrno3HaBaTh U U300paXkaTh Ha YEPTEKaxX U PUCYHKaX reoMeTpuueckue GUrypsl 1 ux KoHurypamuu;
HAXOJUTh 3HAYEHMsI JJIUH JTMHEWHBIX 3JIEMEHTOB (UTYp U MX OTHOLIEHUS, TPaJyCHYIO MEPY YIJIOB OT
0° no 180°, mpumeHss onpeaesieH s, CBOUCTBA U MPU3HAKU (PUTYD U UX SJIEMEHTOB, OTHOLIEHUS GUTYP
(paBeHCTBO, 110/1001€, CHMMETPUH, IIOBOPOT, MApAJIJIEIIbHBIN IEPEHOC);

ONEepUpPOBATh C HA4YaJIbHBIMU MOHATUSIMU TPUTOHOMETPHUH U BBIIOJHATH 3JIEMEHTapHbIE ONEpaliy Haj
(GYHKLUSAMU YIJIOB;

pelaTh 3aJauu Ha JI0Ka3aTelIbCTBO, ONMUPAsACh Ha U3yYEHHbIE CBOMCTBA (GUTYyp M OTHOLIECHUH MEXIY
HUMU U IPUMEHSS U3y4YEHHBIE METO/Ibl OKA3aTENbCTB;

pelaTh HeCJI0KHBIE 337a4l Ha IOCTPOEHUE, IPUMEHSIS OCHOBHBIE aJITOPUTMBbI TIOCTPOECHUSI C TOMOIIIBIO
LUPKYJIS U JIMHEHKH;

pelaTh NpoCTENINE INTAHUMETPUUECKHE 3aJa4X B IIPOCTPAHCTBE.

I/IsMepelme reOMETPUYCCKUX BEITHYHH
Buinycknux nayuumcs:

HCII0JIb30BaTh CBOMCTBA MU3MEPEHUs AJIMH, IUIOMAAEH U YIJIOB IIPU PELICHNHU 33aa4 Ha HaXO0XKJIEHUE
JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, IJIMHBI JYT'H OKPYKHOCTH, TPaAyCHOW MEpHI yIia;

BBIUNCIIATH IUIOUIAA TPEYTOJbHUKOB, MPSAMOYTOJIBHUKOB, NIapajuIeIOrpaMMOB, Tpalelui, KpyroB U
CEKTOPOB;

BBIUUCIIATH JUTMHY OKPY>KHOCTH, JUTMHY 1yTH OKPYKHOCTH;

BBIUUCIIATH JUTMHBI IMHEHHBIX 3JIEMEHTOB GUTYD U UX YIJIbI, UCIOJIB3Ys (OPMYIIbI JUTMHBI OKPY>KHOCTH
U JUIMHBI TyTH OKPYKHOCTH, (OpMYIIbI Iiomiaaeit gpuryp;

pelaTh 3a/laui Ha JI0Ka3aTeJIbCTBO C UCMOJIb30BaHUEM (OPMYII JUIMHBI OKPY>KHOCTU U JJIUHBI AyTH
OKPYXHOCTH, popMyJ miomaneit puryp;

pelaTh NpakTUYECKUeE 3a/1a4M, CBA3aHHbIE C HAX0XK/IEHUEM F€OMETPUUECKHUX BEJIMYUH (MCTIOIB3YsI IPU
HEO0XOIMMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA).



Koopannatsl

Buinycknux nayuumes:
®  BBIYHCIIATH JJIMHY OTPE3Ka MO KOOPJUHATAM €r0 KOHI[OB; BBIYUCIIATH KOOPAMHATHI CEPEAMHBI OTPE3Ka,
®  HCIIOJIB30BAaTh KOOPIUHATHBIA METOJI JIJISl H3yYEHUSI CBOMCTB MPSAMBIX M OKPY>KHOCTEH.







Pa3nea 4. KanennapHo- reMaTH4yecKoe JIAHUPOBAHHE

Ne | Koa- Tema 3ausaTus OcHOBHBIE BU/IbI 1eATEIbHOCTH Hara
n/n BO (3amanus B KUMe) yYamuxcs
4acos
1 1 Teopernueckue IIpoBomar JI0OKa3aTeJIbHbIC
aCIEKThI paccyKIeHHUs, OLCHUBAIOT JIOTHYECKYIO
(19 3amanue KIIM) IIPaBUIILHOCTh pacCyXJIeHUH,
pAcIIO3HAIOT OIIMOOYHbIE 3aKJIIOYEHHUS
2 1 [Tnomane PacnozHator reomerpuyeckue (GUTypbl
MHOI'OYTOJIbHUKA Ha IUIOCKOCTH, pearT
(18 3amanue KMM) | muiaHuMeTpU4ecKue 3a1a4u Ha
HaXO0XXJICHUE IeOMETPUYECKUX BEJITUYNH
(rutomiazeit), OCYILIECTBISIOT PaCUEThI
1o hopmynam
3 1 Oyukuuu u rpaduku | CTPOSAT U YUTAIOT rpadUKUA pa3TUIHBIA
(11 3amanue KUM) | dyHkiuit, yntaiorT rpaduku GyHKIHA,
OMHKCBHIBAIOT C TIOMOILIbIO  (YHKIUH
pasinyHble  3aBHCHUMOCTH  MEXAY
BEJIMYMHAMU, HUHTEPIPETHPYIOT
rpaMKu 3aBUCUMOCTEN
4 1 BepositHOCTB Haxonmar  BepOATHOCTH  CIydalHBIX
COOBITHI COOBITHI B MPOCTEHUIINX pacueTax
(10 3aganue KIMM)
5 1 BepositHOCTB Haxomar  BEpOATHOCTH  ClydalHBIX
cOOBITHI COOBITHI B MPOCTEHIINX pacyeTax
(10 3amanue KIIM)
6-9 4 [IpakTuxo- Brimonssior BBIYUCIICHHS u
OpUEHTUPOBAaHHBIE npeoOpa3oBaHus, OCYILIECTBIISIOT
3a/1aHus MPAKTUYECKHE pacyeTbl, CTPOST U
(1-5 3apmanne KM) | uccrienyloT MaTeMaTHYeCKHe MOJICIH,
HCIOJIB3YIOT IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOM JesITeTbHOCTH
10 1 Brruucnenus n Beimonssior apudmeTnyeckue
npeoOpa3oBaHus JeMCTBUS C pallMOHAIBHBIMU YHCIIAMH,
(6 3ananne KNM) BBIYUCIISIIOT ~ 3HAYEHHS]  YHCJIOBBIX
BBIDQXCHUM, MEPEXOAIT OT OIHOU
(GbopMBbI 3aKCH YUCIIa K APYTroi
11 1 Brruncnenus u Bemonnstor apupmMeTHyecKue
npeoOpazoBaHus JEHCTBUS C pallMOHAIBHBIMU YHCIaMH,
(6 3amanune KIIM) BBIUMCIIIFOT ~ 3HAQUYEHUS  YMCIOBBIX
BBIpQXEHUM, TMepexoasT OT OJHOU
(dopMBl 3aIKCH YHCIa K APYron
12 1 JleiicTBUTENBHBIE N300pakatoT uucia TOYKaMHM  Ha
qyucia KOOPJIMHATHOM TPSIMOW, CpPaBHUBAIOT
(7 3amanue KIM) JICUCTBUTEIIBHBIE YKCIIA, BBIIOJHSIIOT
BBIUMCICHUSI W TpeoOpa3oBaHMUs,
BBIMOJIHSAIOT ~ MPHUKUJAKY — pe3yJbTara
BBIYMCIICHHIA.
13 1 JleiicTBUTENBHBIE N300pakatoT uucia TOYKaMHM  Ha
qyucia KOOPJIMHATHON TNPSMOW, CpPaBHUBAIOT

(7 3amanue KIM)

JeHCTBUTEIIbHBIE qucCiia, BBIIIOJIHAIOT




BBIYUCIICHUS " npeoOpazoBaHus,
BBINIOJIHAIOT ~ MPUKUJIKY  pe3ysibTaTa
BBIYHUCIIEHUM.

14 ITpeobpazoBanus Bemonustor BBIUHCIICHUS u
anreOpanvecKux npeoOpa3oBaHus apuhMeTHIECKHUX
BBIPAKCHUM BBIDAKECHMM, IPUMEHSIOT  CBOWCTBA
(8 3amanue KIIM) apu(METUUECKNX KBaJIpaTHBIX KOpHEH
JUIs1 Ipeo0pa30oBaHus BHIpAKCHUIN
15 [IpeoOpazoBanus Brinonssior BBIYMCIICHUS u
anreOpanvecKux npeoOpa3oBaHus apupMeTHIECKHUX
BBIPAKCHUM BBIDAKECHMM, IPUMEHSIOT  CBOWCTBA
(8 3amanue KIIM) apu(METUYECKNX KBaJIpaTHBIX KOpHEH
JUIs1 Ipeo0pa3oBaHus BHIPAXKCHUIN
16 VYpaBHeHus u Pemrator uHelHBIE W KBaJpaTHbIC
HEPABEHCTBA YpPaBHEHUS C OJHOM NIEPEMEHHOMN
(9 3amanue KIIM)
17 [TpeobpazoBanus Beimonustor BBIUHCIICHUS u
anredpanvyecKux npeoOpazoBaHus apuMeTuIecKux
BBIPAKECHUI BBIDAKECHMM, TNPHUMEHSIOT  CBOWCTBA
(8 3amanue KMIM) apu(METUUECKUX KBaJIPaTHBIX KOpHEH
JUTs1 Ipe00pa3oBaHus BEIPAKCHHUI
18 [TpakTHueckue Ocy1IecTBISIFOT pacyeTsl 1o Gpopmynam,
pacueTsl 1o BBIPQKAIOT ~ 3aBHCHMOCTH  MEXIY
bopmynam BEJIMYMHAMH, BBIYUCIAIOT 3HAYCHUS
(12 3amanue K1IM) YHUCJIOBBIX BBIPAKEHUN
19 [TpakTueckue Ocy1IecTBISIFOT pacyeTsl 1o Gpopmynam,
pacueTsl 1o BBIPQKAIOT ~ 3aBUCHMOCTH  MEXIY
dbopmynam BEJIMYMHAMH, BBIYUCIAIOT 3HAYCHUS
(12 3amanue KIIM) YHCJIOBBIX BBIPAKEHUN
20 Cucrembl HepaBeHCTB | Pemator  HepaBeHCTBA € OJHOM
(13 3aganue KMIM) MEPEMEHHOMN U UX CUCTEMBI
21 Cucrembl HepaBeHCTB | Pemator  HepaBeHCTBAa € OJHOM
(13 3aganue KMIM) MEPEMEHHOMN U UX CUCTEMBI
22 ['eomerpuueckue PacnozHatoT reomerpuueckue (GpuUrypsl
¢urypsl. JJuHbL Ha IIJIOCKOCTH, pemaroT
[Tnomaau duryp IUTAaHUMETPUYECKUE 3aauu Ha
(15 3aganue KMM) | HaxOKJeHHUE TEOMETPUIECKUX BEITUYNH
(nmuH, yriaoB), wioniaaei Guryp
23 ['eomerpuueckue PacriozHator reomerpuyeckune (GUTYpPHI
burypsl. JJIUHBL Ha IUIOCKOCTH, pelaroT
[Tnomanu duryp TUTAHUMETPUYECKHE 3aaun Ha
(15 3amanue KNIM) | Haxo/IeHHE T€OMETPHYECKUX BEIUYHH
(nyuH, yrioB), momanen Guryp
24 ['eomerpuueckue BeinonssieT 1efCTBHS ¢ reOMETPUIECKUMHU
¢burypsl. Yrisl (16 durypamu, pelmarT IUIaHUMETPUYECKUe
3aganne KMM) 3aJ]aud Ha HAaXOXKICHHE T€OMETPUYECKHUX
BeJINYHKH (YTJIOB)
25 I'eomerpuyeckue Beinonuser JNENCTBUS c
¢burypsl. Yrisl (16 reOMETPUUECKUMHU (DUTypaMu, peraroT
3aganne KMM) IUTAaHUMETPUYECKUE 3aauu Ha

HAXO0XJICHUE TeOMETPUICCKUX BEITUIHH
(yrmoB)




26 I'eomerpuueckue PacniozHaioT reomerpuyeckue (GUrypbl
¢burypsl. JJmuaer (17 | Ha TUIOCKOCTH, Pa3IMYalOT X B3aMMHOE
3ananue KMM) IIOJIOXKEHHUE, n300paXkaroT

reoMeTpuueckue  (Gurypsl, pemaror
TUTAHUMETPUYECKUE 3aauu Ha
HaXO0XXJJCHUE IeOMETPUYECKUX BEJIMYNH
(M=, yrI0B)

27 ['eomeTpuyeckue Pacnoznator reomerpuueckune (GUTYpHI
¢urypsr. Jnunst (17 | Ha MI0CKOCTH, pa3IHyalOT UX B3aUMHOE
3amanne KMM) MOJIOXKEHHUE, HU300pakaroT

reoMeTpuueckue  (QUrypel, pemarmT
IUIAHUMETPUYECKUE 3aJauu Ha
HaXOXXJICHUE TeOMETPUYECKUX BETUYNH
(nyvH, yTII0B)

28 [locnenoBarensHocTu | Pacno3naror  apudmernyeckue U
U IPOTPECCUU reOMETPUUECKUE TPOTrPECCUH, PEILAIOT
(14 3apanue K1IM) 3aJaud € TMpUMEHEHUEeM (popMyIbl

o0IIero wieHa M CyMMbl HECKOJIBKHX
YJICHOB IPOTPECCUU

29 Pa6ora c KUM
(gacthb 2)

30 Pa6ora c KUM

(gacthb 2)
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