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Pa3gea 1. Komniiekc 0CHOBHBIX XapaKTePHCTHK NPOrpaMMbi
1.]. [losicHUTEILHAS 3aMNCKA

JlononuutenbHas  obuicobpa3zoBaTeibHas  mporpamMMa —  JIONOJHMTENbHAA
obweobpa3oBarenbHas (oOuiepa3BuBatomias) nporpamMa «OCHOBHOHM Kypc. MaremarHka»
(10 knacc) HanpaB/icHa Ha yAOBJCTBOpeHUE 00pa3oBaTenbHbIX NOTpebHOCTEH 00yyaroKXCs
B ruaHe noarotoBkn K Emunomy TocymapctBeHHomy Dx3ameny (EI'D) no maremartuke.
[IporpamMma mno3BONISET OOy4alOIWIMMCS  UEJCHANpaBACHHO HCMOIb30BaTh MarepHasibl
nporpamMMbl M (GopMaT 0OyueHHS KaK AONOMHMUTE/IbBHYIO TMOArOTOBKY K TOCYAAapCTBEHHOH
uToroBoi arrectauud B (opmare Eaunoro TocyaapctBenHoro Ox3amena (EI'D) mo

npeameTty «MaTtematukay.

1.1.1. AKTyaJIbHOCTD

Heo6xoauMocTh pa3paboTKu AOTIONHUTENbHOH 00111e00pa30BaTeIbHON NPOrpaMMBl
00yCII0B/IeHa 3alIPOCOM CO CTOPOHBI 00Y4aIOLINXCA U UX POAUTeNiel Ha HEOOXOIUMOCTD
peanu3alyi HHINBHAYAJIbHBIX 00pa30BaTeNbHbIX 3alIpOCOB, YAOBIETBOPEHHS
MO3HABATEJILHBIX NMOTPEOHOCTEH MO NpeaMeTYy.

JononuutenbHas obueobpa3oBarelibHas nporpaMma pa3paboraHa Ha OCHOBE psja
HOPMAaTHBHBIX JOKYMEHTOB, ONpEAENAIOUIMX NPaBOBbIE MO3ULHMH H CTPATErHYECKHE
NEPCNEKTUBDI Pa3BUTHS IONOIHUTENLHOTO obpa3oBanus B Poccuiickoi denepanuu:

e deaepanbHblii 3akoH Poccuiickoit denepaunn ot 29 aexabps 2012 roga Ne 273 —
@3 «O6 obpazoBanuu B Poccuiickoii deaepauumn»;

e IIpuka3 Munucrepcrsa npocsewieHus PO ot 27 utons 2022 r. N 629 «006
yTBepkaeHuH Tlopaaka opraHu3auiu U OCyIECTBIEHHS 00pa30BaTEILHONH ACATENBHOCTH IO
JONONHUTENbHBIM 001c00pa30BaTCIbHBIM POrpaAMMaM»:

e [locranoBnenue InaBHOro rocyaapcTBEHHOTo caHuTtapHoro Bpaua P® ot 28
ceHTabps 2020 . Ne 28 «OO6 yrBepxacHun canutapHbix npasun CIT 2.4.3648-20
"CaHuTapHO-3MUAEMHONIOrHYECKHe TpeOOBaHUS K OpraHM3alWsIM BOCIHTaHUSA M OOydeHMs,
OTABIXE U O3J0POBJIEHHS AETEH U MOJIOACKH»,

e Crparerus pasBuTHs BocnHMTaHMA B Poccuiickoit ®enepauun Ha nepuoa mo 2025

roza, yTBepXIeHHOH pacniopsikenueM IlpaButensctBa PP ot 29 mas 2015 . Ne 996-p;



e Pacnopsikenue IIpaBurensctea PP ot 31 mapra 2022 . Ne 678-p O6 yTBepx)aACHUH
Konuenuuu pa3BuTHA [OMONHUTENbHOro oOpasoBanus xerteit mo 2030 r u miaHa
MEPOIIPHUATHH 10 €€ peanu3aLui;

¢ 3axoH Pecnybnuku Tarapcran ot 22 utons 2013 roga Ne 68-3PT «O6
obpaszoBaHuu» (B pcl. 3akoHoB PT ot 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, o1 06.07.2016 Ne 54-3PT, or 17.11.2016 Ne 84-3PT);

® YcTaB YaCTHOTO YUPC)KACHHS AOTIONHUTENBHOTO 00pa3oBanus «OHnaiiH-1kona
NOArOTOBKH K dk3aMeHaM « YMHAS LIKOJIA».

1.1.2. OTanunTe/bHble 0CO0EHHOCTH NPOrpaMMbl U HOBH3HA

Hannas oOpasoBarenbHass mnporpamMMa paspaboTaHa ¢ Y4YETOM COBPEMEHHBIX
TEHACHUUH ¥ NEePCNEKTHB Pa3sBUTHS TUCTaHLUMOHHOro oby4enus. IIporpamma obecneuriBaeM
NEpCOHAM3HPOBAHHBIN M MHHOBALIMOHHBIA moaxoa k obpasoBanuto. Ilomxox, B CBOIO
ouepenb, OCHOBAH Ha OOLUMPHOM NEAAarOrMuyecKOM OMbITE ABTOPOB M SBNSAETCA YHUKAIbHBIM

NPOAYKTOM, YBaXKalOILMM aBTOPCKHE TIpaBa.

1.1.3. Agpecart nporpamMmbl

-

[IporpamMma opuenTHpoBaHa Ha oOyvaromuxcs 15 — 17 net u chopMupopaHa ¢
y4eTOM NICHUXO0JIOro-neaarornieckux ocobenHocrei passutus aerei. Cocras Kypca

XapaKTEPU3YeTCs KaK pa3HOBO3PACTHBIA H MOCTOAHHBIH.
1.1.4. ®opma obyuenus

O‘{Haﬂ, C IPUMEHCHUEM JUCTAHIITHOHHBIX 06paBOBaTCJ'IbelX TEXHOJIOTHI U

3JEKTPOHHOTO 00yUYeHHUS.
1.4.5. O6bem Ilporpammbi
ITporpamma paccunTana Ha 9 MecsueB 00yueHus. O6beM MPOrpaMMBl COCTaBIIAET

349 akageMHUYECKUX 4aCOB.

1.1.6. OcobeHHOCTH OpraHu3aunu 00pa3oBaTeJLHOro nNpolecca

1.1.6.1. ®opma peanuszauuu IIporpammel



Ipynnosas unu nHaMBHAYyanbHas pabora; paboTa ¢ aBTOPCKUMH 3aAaHUAMU AN
MOJATOTOBKH K 3K3aMEHy, H3yuYeHHe cOlep>KaHHs U IPUMEHEHHs 00LIeCTBEHHbIX (PakToB B
KOHKPCTHBIX TCKCTAX, OTBCThI HA MOCTABICHHBIC BONPOCH] KAK PE3yJIbTaT CaAMOCTOATEIBHOTO
peuIeHHs NMpeAMEeTHBIX 3a/1a4 U aHas1l3a JaHHbIX, pellleHHe TECTOB 110 THITY 9K3aMeHa B
OrpaHHYCHHOC BPCMS, HAMHCAHHUC OTBCTOB Ha 3a4aHHsl BTOPOH 4aCTH B COOTBETCTBHH C

TpeGoBaHuaMHU Ennnoro ['ocynapcteenHoro Dk3amena (EI'J).

-

1.1.6.2. Opranu3aunonHsie popmbl 00yueHust

O6yuenue no I[Iporpamme npeactapiseT coboi 3aHATHA 10 TEOPUH U MPAKTHKE.
3aHATHS POBOAATCS C UCTIONB30BAHHEM ayAHOBH3YaNnbHOTO (popMaTa, CHHXPOHHOMH H
ACHHXPOHHOI koMMyHHKaLHH. COCTaB Kypca XapaKTepu3yeTcsl KaK pasHOBO3PACTHBIIH,

MOCTOSHHBIH.
1.1.6.3. Pe:xxuM 3aHaTHIH

- IlpomomxuTensHOCTD 3aHATHIE H3MEPSETCS B aKaJIEeMUYECKHHUX HacaX. 3aHATHSA 110
Kypcy NPOBOAATCA B cpeAHeM 2-3 pa3a B Hezento. KonuyecTBo 4acoB B HEAENIO BapbUPYETCH
B 3aBHCMMOCTH OT KOJIMYECTBA 3aHATHI B He/elI0, OT CJIOKHOCTH MaTepuana,

TPAHCIIMPYEMOrO Ha 3aHATHH.
1.2. ldesab 1 3aaa4M NporpamMmsl
1.2.1. Uenas ITporpammbl

@dopMHpOoBaHHE CHCTEMaTH3HPOBAHHBIX 3HAHWI, YMEHHH W HaBBLIKOB B 00IacTH
IIKONIbHOTO Kypca MaTeMaTHKH, HCOOXOAUMBIX /Ul CayM 3K3aMEHa, COBEPLICHCTBOBAHHC H
CTPYKTypHpPOBaHHE MNpPHUOOPETEHHBIX YYallMMHCA 3HaHMI 10 mnpeaAMeTy. A  Takke
¢dopMUpOBaHHWE YMEHHH W HABBIKOB PELUCHHS MAaTEeMaTHYECKUX 3aJay, pa3BUTHE HABBIKOB
JIOTHYECKOTO  MBIUIIEHUS,  pacCIUMpeHHe  Kpyro3opa  LIKOJLHUKOB,  BOCIIMTaHHE
CaMOCTOATENBHOCTH B paboTe, NOAroTOBKAa CTApIUCKIACCHUKOB K BHIMOJHCHMIO 3afaHHH
9K3aMEHALHOHHOW padoThl Ha ©Oosiee BBHICOKOM KayeCTBEHHOM YpOBHe, (hopmHpoBaHHE
YCTOHUMBBIX MPAaKTUHCCKMX HABBIKOB BBHIMOJHCHUS TECTOBBIX U KOMMYHHKATHMBHBIX 3aJay Ha

EI'3, a Takxe HCNoNb30BaHKE B IOBCEAHEBHOI NpakTHKE NPHOOPETEHHbIX 3HAHH.

1.2.2. 3agaun IIporpamMmmsl



JocTtrxcHUe ocHOBHBIX Lencii [IporpaMmbl npeanonaracT pelicHUE CACAYOWHX

B3aNMOCBA3aHHBIX 3aJa4.

1.2.2.1 [IpeameTHbIE

® y3HaTb ONpPCAC/IEHHE U CBOHCTBA JMHCHHOM, KBaAPaTHUHOM, CTEEHHOH, PyHKLMA,
a TaKxe (PyHKLHUH, ONMUChIBaIOLIEH 00paTHYIO NPONOPIHMOHANBHYIO 3aBUCUMOCTb;

® y3HaTh IpaBHJIA PELLEHHI KBaAPaTHBIX, pallMOHANBHBIX, IOKA3aTENbHBIX,
norapupMuUUECKUX HEPABEHCTB, NPaBHIIa PELIEHUSA CUCTEMBI HEPABEHCTB C ONHOM
nepeMEHHOM, NpaBuiia UCTIONb30BaHHUS rpa)MKOB NPH pEIICHHH HEPABEHCTB, METO
MUHTEPBAJIOB,

® y3HaThb B KaKuX cjiydyasx Heobxoaumo nucars O[3 ansg ypaBHEHHUI;

® y3HaTb MOHATHE U CBOMCTBO MPOMNOPLUMH, YMETb IPUMEHATH CBOMCTBO NPONOPLHH
IAd pelleHus 3aaay;

® y3HaThb OCHOBHBIE BUAbI MHOTOIPaHHHKOB; HAXOANUTbh 00BLEMBI U IUIOIAAH
MOBEPXHOCTEH NPOCTEHIIMX MHOTOTPAaHHUKOB C IPUMEHEHHEM (POpMYIL.

® y3HaTh CneuH(HUKY HOPMaTHBHBIX AKTOB U KOHTPOJIbHO-H3MEPHUTENBLHBIX
MmarepuanoB Ha EI'D no matemaruke.

® HAay4YWTbCSA CTPOMTDH U UCCAENO0BAThH NPOCTEHLLINE MATEMaTHHECKHE MOJEIH;;

® Hay4HThCS BBINOJHATE JEHCTBHS C YHCIIAMH, ¢ APOOAMH, IPUMEHSS OTIPEAEIEHHS U
o;:HOBHble CBOHCTBA:

® Hay4HUTHCA HaXOAUTh MPOLEHTHI OT YHCHa; penarhb 3a/1a4yi Ha IPOLICHTHI,

® HayuuThCSl pellaTh JMHEHHbIC YPaBHEHHS W HMX CHUCTEMbI; PELIAThb KBAAPATHbIC
YpaBHEHHUS U HX CHCTEMBI;

® HayuyuTbCA pellaTh I0Ka3aTebHble YPaBHCHUS; COCTABJSATbL HEPaBEHCTBO IO
YCIIOBHIO 33]a4H; pelaTh JMHEeHble HEpaBEHCTBA M UX CHCTEMBI;

® HAayuyuThCS HAXOAUTh MNPOLCHTbI OT 4YHCHA, pCLIaTh 3ajaidd Ha IMPOLICHTHI;
COCTaB/IATh YPaBHEHUS W HEPABEHCTBO IO YCJIOBHIO 3a/1a4H;

® Hay4YUThCA BBIMOMHATL apH(PMeETHUECKHE NECHCTBHUSA, COUeTast YCTHbIE H MHCbMEHHbIE
NPUEMbl; HAXOAMTL 3HAYEHHsS KOPHS HATypalbHOW CTENEHH, CTEMNEeHH C palHOHaNbHbIM
noKasareneM;

® HAyuyuTbCAd BBIYMCIATL 3HAUEHHS UYMCIOBbIX M OYKBEHHBIX BBIPOKEHMIA,

OCYHIECCTBJIAA HEOOXOAMMEIE NOACTAHOBKH U npe06pa3013auuﬂ.



1.2.2.2. Meranpeamernble

® pa3BUBATh y 00Y4alOUIMXCA CIIOCOOHOCTh CAMOCTOATENLHO CTaBUTh yUeOHbIE LIEH,
(bopMynHpoBaTh 3aJauH, a TAKXKE NOAAECPIKMBATbL UHTEPCC U MOTHBALIMIO K MO3HAHUIO.

® pa3BUBATh JIOTHYECKOE W KPUTHYECKOE MBIILTIEHHE, YMEHHE aHAJIM3UPOBATh,
KaCCH(ULPOBATh, BbIABAATb 3aKOHOMEPHOCTH U CTPOUTH APrYMEHTUPOBAHHBIC BHIBOJBI.

® dopmupoBaTh ymeHHE 3(P(HEKTHBHO MPUMEHATD 3HAHHS U HaBbIKH U1 peLEHHs
y4eOHBIX 3aau, BKJIIO4as HECTaHAAPTHBIE CHTYaLHH.

® pa3BMBaTh YMOLHOHAJbLHbIA HUHTENNEKT, HABbIKH KOMaHAHOH padoThl, YMEHHE
JOTroBapHBaThCS, peliaTh KOH(IHUKTH U aprYMEHTHPOBATh CBOK) MO3HIIHIO.

. ® CcrnocobCTBOBAaTh pa3sBUTHIO YHUBEPCAIbHBIX HaBbIKOB X XI Beka, TaKHX Kak

caMOOpraHM3alys, KOMMYHHKals B KOOTepauus.

® NI0BbILIATHL YPOBEHb LU(POBOI rpaMOTHOCTH, 00y4aTh 3 PekTHBHOMY

ucnons3oBaHuio MKT u nouckoBbIx cucTeM, a TakKe pa3BHBaTh MEIHAKOMIIETEHIIHH.

1.2.2.3 JInyHOCTHBIE

® BOCMHUTBIBATH YBAXXHTEJILHOE M OTBETCTBEHHOE OTHOLWIEHHE K CBOEMY OCO3HAHHOMY
BBIOODY;

® (opMHpPOBaTh BHYTPEHHIOIO MO3ULIMIO 00YHaIOILETOCs Ha YPOBHE MONOXHTENBHOIO
OTHOIIEHUs K y4eOHOH NeATENbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CaMOPa3BHTHIO,
camM000pa30BaHHUI0, CAMOBBLIPAXKEHHIO H CaMOpeann3aLHy;

® OpHEHTUPOBATh 0OYJAIOLIMXCA Ha TOHHUMaHKE NIPUYHH ycrexa B yueOHO#
ACATENILHOCTH, OTBETCTBEHHOE OTHOLIEHHUC K MPOLIECCY M PE3y/IbTaTy CBOCH
JEATENbHOCTH, B TOM YHCJIE Ha CaMOaHaIU3 U CaMOKOHTPOJIb pe3yJbTaTa, Ha aHalu3
COOTBETCTBUS PE3YyNbTAaTOB TPCOOBAHUAM MOCTABICHHOH yueOHOIi uenu;

© pa3BHBaTb OCO3HAHHOCTH BHIOOPA H MOCTPOEHHS HHAHBHAYAIbLHOH TPaeKTOPHH
o6pa3oBaHus Ha 6a3c OPUCHTHPOBKU B MUPE npodeccuii 1 npodeccuoHanbHbIX
NPEANOYTEHHH, C Y4ETOM YCTOHYHMBBIX MO3HABATEILHBIX HHTEPECOB;

e (bopMHpOBaTh LIENOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO pa3BUTHsl HAYKH M OOLIECTBEHHOH NPAKTHKU, YYUTHIBAIOLIME COLHANIBHOE,
KYJIBTYPHOE, A3BIKOBOE, YXOBHOE MHOrooOpa3yie COBPEMEHHOTO MUPa;

® (hopMHpOBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb B OOLEHHH U COTPYAHHYECTBE
CO CBEPCTHHKAMH, AETbMH CTapuUIEro ¥ MJaJLIEro BO3pacTa, B3POCIbIMH B Mpoliecce

00pasoBaTenbHOMN, yueOHO-HCCI1e10BaTENb KO, TBOPUECKOH M APYTrHX BUAOB NEATEIbHOCTH.



1.3. Conep:xanmue nporpaMmbl

Monyas 0. Kak 3annmarbcest Ha OcHOBHOM Kypce?

Teopus:
[IpakTnka: Pewaem Bech 3K3aMEHALMOHHbIH BapHaHT A/ OTPabOTKH M NPOBEPKH CBOMX

3HAHUH

Moayas 1. IIpoGublii BapHaHT

Teopusi: B nanHoM pasaene pa3bupaeM OCHOBBI 00yUeHHS Ha Kypce, BCe KIFO4YeBbIe
MOMEHTBI M0 B3aUMOJEHCTBHIO ¢ MAaTGOpMOii U IPYrUMHU HHCTPYMEHTAMH, KOTOPbIC
MOMOTAIOT BO BpeMsl 00yUeHHs.

[MpakTHka: —

Monyas 2. MeToa MHTEpBAJIOB

Teopusi: B 1anHom pazaene nogpobHo pa3dbupaloTcs Takue TeEMbI, Kak Teopema o
palMOHaNbHbIX KOPHAX MHOro4seHa, TeopeMa besy, cxema l'opHepa, MeTox MHTEPBAJIOB.
IIpakTuka: Ha npaktHke npopabaTeiBacM METOIb! pellleHHH ypaBHEHHH ¥ HEPaBEHCTB

BBICIIMX CTENEHEH, ApOOHO—pPAaLMOHANBHBIX HEPABEHCTB.

Monyan 3. YpaBHeHHs M HePaBeHCTBA ¢ MOAYJIeM

Teopus: INoapobuo pa3bupaercs, 4To TakOe MOAYNb, OCHOBHBIC THIIBI YPABHEHHUH C MOYNEM
¥ METOZbl X peLleHUs.

IIpakTHka: Pa3bupaeM Ha MpakTHKE BCE THIBI ypaBHEHHH C MOTYNEM H UX OCOOEHHOCTH.

. Mogayas 4. Teopusi BepossiTHOCTEH

Teopus: B naHHOM pa3aene u3y4yaeM, YTO TaKOe COOBITHSA, KJIACCHYECKOE ONpENESICHHE
BEPOATHOCTH, NIPAaBHIIO NPOU3BEACHHS, TEOPEMbI O BEPOSTHOCTAX COOBITHH, OCHOBBI
KOMOMHAaTOPHKH.

IpakTnka: [popabarbiBacM pa3nuyHbIC 3a7aUK HA K1aCCHYCCKOE ONPEACIEHHE

BEPOATHOCTH, Ha TEOPEMbI O BEPOSTHOCTH COOBITHIT U Ha KOMOWHATOPHKY.

Moayas 5. Crepeomerpus. [lapannenbHocTs

Teopusi: B naHHOM pasaene noapo6HO pa3OHparoTCs aKCHOMBI CTEPEOMETPHH, OTNPEAETEHHNS,



MPU3HAKK U TEOPEMBI O NAPAIEIbHOCTH NPAMBIX, PAMOI U MIOCKOCTH, NIOCKOCTEH B
MIPOCTPAHCTBE.

IIpakTHka: Pa3bupacm pcLicHHe 3a4a4 Ha 10Ka3aTCAbCTBO NapauICIbHOCTH.

Monyab 6. CrepeomeTpusi. MHOrOrpaHHUKH

Teopusi: Jlanubiii pasaen noceaileH pa3dbopy OCHOBHBIX TUIIOB (PUTyYp B NPOCTPAHCTBE:
npusma, Ky6, napamnenenunes, nupamuaa, terpasap. [lpopaboraem Bce HeobxonnMmsbie
CBOMCTBa ¥ (OpMYIIbI MUIOIIAEH U 00beMa JaHHBIX DUTYp.

IMpaxkTnka: Pazbupaem 3anaumn Ha HaXOXKIAEHHUE Pa3IHUHBIX JUTHH, 00bEMOB U mouaaei

MHOTOI'paHHHKOB.

Monayasb 7. Crepeomerpusi. Ceuenus

Teopus: B nanHoM pasaene pasbupaemM OCHOBHbIE METOAbI TOCTPOEHUS CEUEHUH B KyOe,
npHU3Me, napasuleNienynee 1 nupamMmuae .

ITpakTnka: Pazbupaem 3anaun Ha 10Ka3aTeNLCTBO H NOCTPOESHUE CEYEHHUH.

MonayJib 8. KopHu 1 uppauuoHaibHbie ypaBHEHHSA

Teopus: B nanHoM pazzene noapobHo pa3buparoTcs CBoicTBa KOPHEH M CTEMEHEH, a Taloke
METOIb! PEIUECHHS HPPALMOHANBHBIX YPaBHEHHUI.

IIpakTnka: Pa3bupaeM pa3nuuHbie TUIIBI HPPALHOHANBHBIX YpaBHEHHH.

Moayas 9. Ctepeomerpus. Tena Bpamenust

Teopusi: Jlanublii paszaen nocBsméH pa3dopy Tes BpalleHHit: map, cdepa, IIHHAP H KOHYC,
HX OTpeneNneHue U 0coGeHHOCTH. M3yuny ¢dopmynsl 06bema GUryp u rIoanu
TIOBEPXHOCTH.

IIpaxTHKa: Pewaem 3aaun Ha HAXOXKASHUE PAa3TIMYHBIX AJKMH, 00BEMOB U MIowWAneH Ten

BpaLIEHHUS.

Monayab 10. Iloka3aTenbHbie ypaBHEeHHS! H HEPABEHCTBA

Teopus: Pazbupaem onpenenenue U CBOHCTBA NOKa3aTeNbHOH (YHKLMH, TOCTPOEHHE
rpa)MKOB MOKa3aTeNIbHONH (DYHKLHH M CIIOCOObI PEILEHHs 110Ka3aTENbHbIX YPaBHEHUH U
HEPABEHCTB, METO/] PALIMOHAJIN3ALMH B 10KA3aTEIbHBIX HEPABEHCTBAX.

IIpakTHka: Pemaem pasnuuHble noka3aTeNbHbIE YPaBHEHHs U HEpaBEHCTBA, NpopabaTbiBaem

METOA pallMOHANTU3aLlUH.



Monyas 11. CtepeomeTpusi. YIiibl B IPOCTPAHCTBE

Teopus: B nanHOM pa3zaene u3yvaeM, KaK HaXOAHUTh YIVIbl MEXIy NPAMBIMH, NPSIMOii U
MIOCKOCTBIO, IIOCKOCTAMH. [IpopabatsiBaeM onpeneneHne U Npu3HaKu
NEPNEHAUKYIAPHOCTH NPIMOHN U MIIOCKOCTH, ABYX IIJIOCKOCTEH.

Hpam‘mca: Pemaem 3agaun Ha [oKa3aTeILCTBO NEPNEHAUKYJIIAPHOCTH, HAX0XXOCHUS YIJIOB.

Monyab 12. Jlorapudmel. Jlorapudmuyeckue ypaBHeHUS] H HePaBeHCTBA

Teopus: B naHHOM pa3aene pa3bupaem omnpeaesieHHe U CBOiiCTBa jiorapudma,
npopabaTeiBaeM TeMy JorapupmMuueckoi (pyHKUHH, NOCTpoeHHe rpaduka norapudMuieckoit
(GyHKLMH, METObI PEIIEHHS Norapu(PMHYECKHX YPaBHEHHH H HEPABEHCTB, METOA
paliOHaIN3aLMH B JOrapu(PMUUYECKUX HEPABEHCTBAX.

IIpakTHka: PeuiaeMm paznuuHble norapupMuyeckue ypaBHEHUS 1 HEPAaBEHCTBA Ha NMPAKTHKE,

npopaGaTLIBaeM METOA pallMOHAJIM3allHuH.

Monayas 13. Tpuronomerpus

Teopus: B nanHoM pa3snene pas6upaem Bce TpHrOHOMeTpHUecKkHe GyHKIHH, UX TpadHKH U
CAMHUYHYIO OKPY>KHOCTb. [IpopabarbiBacM BCC TPUTOHOMETPHUCCKUC (POPMYIIbl U MCTObI
pelEeHUs] TPHTOHOMETPHYECKHX YPaBHEHHH.

IIpakTnka: PeiaeM pasnuuHble 3a7a44 Ha NpeoOpa3oBaHHEe TPUTOHOMETPHUECKHX

' BHIP@XXEHHUIi U pellieHie TPHTOHOMETPUYECKUX YPaBHEHHIA.

Moayas 14. BexTopsbl

Teopus: IIpopabaTeiBaeM OCHOBHbIE MTOHATHSA: BEKTOPBI, KOJUTHHEAPHBIE BEKTOPBI, NEHCTBHS
¢ BekTopaMu. U3ydaem GpopMyinsl CKaispHOTO NPOU3BECHHS BEKTOPOB M ATTHHBI BEKTOPA.

IMpakTuka: Pcluacm pasnuuHblic 3a1a44 Ha BEKTOPBI.

Monyns 15. OcHoBbl MaTeMaTH4ecKkoro aHaau3a. [lpoussoanas

Teopusi: B naHHOM pa3zaene u3ydaeM onpesesieHHe NPOH3BOAHOMN, MpaBHia BBIYHCIICHHS,
HaxoxaeHue akcTpeMymoB. Onpezenenue cBA31 MOHOTOHHOCTH M MPOU3BOAHOHM.
IIpakTuka: PemaeM 3a1auyl Ha reOMETPHUECKHH M (PH3HYECKHI CMBICT TIPOM3BOIHOM,

HaXOXIEHHE IKCTPEMYMOB H HaHOOJbLIEr0 ¥ HAHMEHBILETO 3HAYEeHUs QYHKLINH.

Monay.ib 16. Ctepeomerpusi. PaccTonnus

Teopus: B naHHOM pa3znene u3y4yaeM crnocoObl HAXOXKAECHUSA PpaCCTOAHHUM OT TOUKH 10



MMI0CKOCTH, MCXKY CKPCUINBAIOLIIMMHUCA MTPAMBIMHA.

[lpaKTmca: HpOpaGaTbIBaCM Ha NMPaKTHKE BCE METOABI pemelmﬁ 3aaa4 Ha HAXO0XKJICHUA

PacCTOsIHHSA B NPOCTPAHCTBE.

Moayas 17. Penienne 3anay neppoi uacTu

Teopus: —
[IpakTuka: B nanHom paszene pasbupaem Bce MPOTOTHIBI 3aaHuii neproii yactu EI'D no

npo¢unbHoil MaTeMatuke (Nel—12).

KonTpoas

Jomanue 3ananus, npoOHble BApHaHTHI.
1.4. TInanupyemblie pe3ysbTaThbl

[Tnanupyemsble pe3yabTaThl — COBOKYITHOCTh METANPEAMETHBIX U IPEAMETHBIX

KOMIIETCHLUMH, npruobpeTacMbix 00yvarolMMucs B Xoac ocBoeHus [IporpamMMal.
1.4.1. JIn4yHOCTHBIE pPe3ybTaThl:

OO6yuarouics CMOXET:

® BOCIHMTHIBATh YBAXXHTEILHOE M OTBETCTBEHHOE OTHOILIEHHE K CBOEMY OCO3HAaHHOMY
BBIOODY;

® hopMHpPOBaTh BHYTPEHHIOIO NMO3HIMI0 00YyHAIOEroCcs Ha YPOBHE MOJIO0XKHTENBHOTO
OTHOILEHHA K y4€OHOMN NeATENBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K CaMOPa3BHTHIO,
€aM000pPa30BaHHI0, CAMOBBIPAXKEHUIO U CaMOpeaTU3aLI1H1;

® OPHEHTHPOBATh OOYYAIOLIMXCS Ha MOHMMaHHE NPHYMH Ycrexa B ydeOHOMH
JeATENIbHOCTH, OTBETCTBEHHOE OTHOLIEHHE K NPOLIECCY H PE3y/bTaTy CBOE
JEATENLHOCTH, B TOM YHCJIE HA CAMOAHAJIW3 U CAaMOKOHTPOJIb Pe3y/bTaTa, Ha aHaJlH3
COOTBETCTBHSI pE3y/NbTaTOB TpeOOBaHHUAM NOCTABICHHON yueOHOM Lenu;

® pa3BUBATh OCO3HAHHOCTb BBIOOPA ¥ MOCTPOCHH HHANBHIAYAIbHON TPAacKTOPHHU
obpa3oBaHHs Ha 06a3e OpHEHTHPOBKH B MUpe npodeccuii i npodeccHoHaNbHBIX
NPEANOYTEHUH, C YUETOM YCTOHYHBBIX MIO3HABATEIbHBIX HHTEPECOB;

® (popMHPOBATE LIENIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH M OOLIECTBEHHOH NPaKTHKH, YUHTHIBAIOLIHE COUHANBHOE,

KyJbTYpHOE, 3bIKOBOE, 1yXOBHOE MHOr006pasie COBPEMEHHOIO MHPA;



® hopMHPOBaTh KOMMYHHKATHBHYKO KOMIIETCHTHOCTb B OOLUCHHH M COTPYAHUYECTBE
CO CBEPCTHHKAMH, JETbMH CTapuUIero ¥ MJaJIIero BO3pacTta, B3pOCIBIMH B IpoLiecce

06pa3oBaTeNbHOIA, yu4cOHO-UCCEN0BATCILCKON, TBOPUCCKOM U APYTHX BHIOB AEATCIBHOCTH.
1.4.2. MeTtanpeaMeTHble pe3yJibTaThl:

VYyaumecs cMOTyT:

® Pa3BUBATh y 00y4arOLIMXCS CIIOCOOHOCTh CAMOCTOSTENBHO CTaBUTh YueOHbIe Lenu,
(popMyIHpOBaTh 3aJauH, a TAKXKE MOMAEPKUBATH HHTEPEC H MOTHBALIHIO K TIO3HAHHMIO.

® Pa3BHUBATh JIOTHYECKOE H KPUTHUYECKOE MBILLIEHUE, YMEHHE aHaINU3HPOBATh,
KJ1aCCH(HLIPOBATH, BBIABIATH 3aKOHOMEPHOCTH M CTPOUTh apryMEHTHPOBAHHbIE BHIBOJBI.

® (popmupoBaTh yMeHHe I)HEKTHBHO IPUMEHATD 3HAHUS M HABBIKH IS PELUEHUS
yueOHBIX 3a7a4, BKJIIOYash HECTaHAAPTHBIE CHTYAIIHH.

® pa3BUBATb IMOLMOHAIbHbIA HHTENEKT, HABbIKM KOMAHIHOH paboThl, yMeHHE
J0TOBapHBaThCA, pellaTh KOH(PIUKTBI U apTyMEHTHPOBATH CBOIO MO3ULMIO.

® criocoOCTBOBATH Pa3BUTHIO YHHBEpPCANbHbLIX HaBbikoB X XI Beka, TAKUX Kak
caMOOpraHu3alys, KOMMYHHKaIUSA U KOOTIepalys.

® [I0BBILIATh YPOBEHb LH(POBOH rpaMOTHOCTH, 00y4aTh 3 (PeKTHBHOMY

ucnons3oBaHuio MKT U MOMCKOBBIX CHCTEM, a TaloKe pa3BUBaTh MEAUAKOMIIETEHLIHH.
1.4.3. [IpeameTHbIE pe3yabTaThi:

Yuyaiuecs cMOTyT:

® y3HaTh ONpPC/ICJCHHUC U CBOMCTBA JINHCHHOM, KBaAPATUUHOMN, CTCIICHHOM, (PyHKUMH,
a TaKke QYHKIMH, OnHChIBatoiieii oOpaTHYI0 NPONOPLHOHANBHYIO 3aBHCHMOCTD;

® y3HaTh MpPaBHWJIA PCLUCHUI KBaAPaTHbBIX, PALMOHA/bHbIX, T0KA3aTENIbHbIX,
norapupMHUECKUX HEPABEHCTB, NpaBHJIa PELICHUS CUCTEMbl HEPABEHCTB C OIHOM
NiepeMEHHO, paBUiIa HCNIONb30BaHHA rpa()MKOB NMPH PELICHHH HEPABEHCTB, METO
HUHTEPBAJIOB;

® y3HaTh B KakKHX Cllyyasx Heobxoaumo nucatb O[3 ansg ypaBHEHHIH;

® y3HaTh MOHSATHE U CBOHCTBO MPONOPLMH, YMETh NPUMEHATH CBOMCTBO NPOMOPLHH
N8 peleHHs 3a1ay;

® y3HaThb OCHOBHbIE BHAbl MHOIOrPaHHHUKOB; HaXOAUTh 0OBEMBI M ILIOLIAAM

TIOBEPXHOCTEH MPOCTEHIIMX MHOTOIPAaHHUKOB C TIPUMEHEHHEM (POPMYIL.



® y3HaTh CneuHPUKY HOPMATHUBHbBIX aKTOB H KOHTPOJIbHO-U3MCPHUTEIIbHBIX
MatepuaiioB Ha EI'D no maremaruke.

® HAy4yHUThCA CTPOMUTH U MCCIACAOBATbL NPOCTCHIIME MAaTCMAaTHUECKUC MOJICIIH;;

® HayuHTbCA BBIMOJIHATL ACHCTBHS ¢ YUCIAMHU, C APpOOAMH, IPUMEHSAS ONpeNeIeHHs U
OCHOBHBIC CBOMHCTBA;

. ® HAay4YHMThCA HaXOAMTh NPOLEHTHI OT YHCHA; pelaTh 3aJa4H Ha IIPOLIEHTHI;

® HayyuTbhCs pellaTh JIMHEHHbIE YpPaBHEHHS M UX CHCTEMBI; peliaTh KBaJpaTHbIE
YPaBHEHHUS H UX CUCTEMBI;

L Haytmrbcx pelaTe TIOKa3aTesbHbIE YPaBHEHMs; COCTaBISATH HEPABEHCTBO IO
YCJIOBHIO 3aJlauy; peluaTh JMHEHbIe HEpaBEHCTBA U UX CUCTEMBI;

® Hay4yuTbCs HaXOAMThb MNPOLEHTHI OT 4YHCa; pelaTh 3aJadyd Ha TpOLEHTHI;
COCTABJIATh YPABHEHHS W HEPABEHCTBO MO YCJIOBUIO 3a1a4H;

® HayuHMTbCs BHIMOIHATL apU(PMETHHECKHE AEHCTBHS, COYETAs! YCTHbIE U MUCbMEHHbIE
NPUEMBI; HAXOAWTb 3HAYEHHMs KOPHS HATYpalbHOH CTEMEHH, CTEMEHH C palHOHANbHBIM
noka3saresieM;

® HAYYUTLCA BBLIYMCIATH 3HAYCHHA YHCIIOBBIX H 6yKBeHHI>lX Bmpamemlﬁ,

OCYLIECTBJIAA HE0OX0AMMBIE MOJCTAHOBKH H Hp806p33OBaHHﬂ.

Paznen 2. Komniekce OpPraHu3allHOHHO-NICAATOrHYECKHX ycnosm‘i

2.1. KanenaapHsiii yueOublii rpadpuk

Kanenaapublit yueOHbIH rpaduk cocTaBieH ¢ Y4ETOM MHEHUH YHaCTHHKOB
obpa3oBaTenbHBIX OTHOLIEHHH U ONpeAeNsieT AaThl Hayajna H OKOHYaHMA
NPOJODKUTENILHOCTD 00YUYeHHs 10 IporpaMMe.

Jara Hayana kypca — | ceHTa0ps1.

Hara okoHuaHus kypca — 31 mas.

Kanennaphslit yue6nblit rpadux npencrasnen B [Ipunoxenun 1.
2.2, YcioBus peaqu3aluy nporpamMmsl
2.2.1. MarepuajbHO-TeXHHYECKOe obecneyeHue

[lo agpecy Mecta Haxoxaenus opranuzauuu (420015, Pecny6nuka Tarapcran, r

Kaszans, yn.Torons, a. 3A, stax 3, nomeut. 1019) obopynoBaHsl HEOOXOAUMBIMH



TCXHHYCCKHMH CPCACTBAMH p360‘IHC MccCTa npcnonaBaTcneﬁ. AAMHUHHCTPATHBHOIO H

TEXHHUECKOrO repcoHasia, nNpoBeEacH BbICOKOCKOpOCTHOﬁ KOpﬂOpaTHBHbIﬁ HHTEPHET.

TpeGOBaHnﬁ K MUHHMAaJbLHOMY MaTepHA/IbHO-TEXHHYEeCKOMY 00ecre4eHHIo

ITpu ocBoeHHH yueGHOro Marepuana nocpeACTBOM MMEKTPOHHON HH(GOPMaLHOHHO-
obpa3oBaTenbHONH Cpeabl OpraHM3alus [IOBOAUT [0 MOCTYMAlOIIUMX HMHpopMaLuio o6
00s13aHHOCTAX 00yyaroUMXcs MpH OCBOCHUH MPOTPaMMBI HCIIONB30BaTh CBOH MEPCOHANBHLIN
KOMIBIOTEP/HOYTOYK ¢ NOCTYyNoM K ceTH « MMHTepHEeT» B COOTBETCTBHH ¢ PEKOMEHIOBAHHBIMH
TEXHUYECKUMH TapaMCcTpaMH:
— cHereMa — 2-s1epHbiii npoueccop, 4 I'b noctynHoil namari:
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— Be0-Opay3epsl — Edge, Apple Safari, Google Chrome, Slnnexc bpaysep;
— HaJIM4He YCTaHOBJIEHHOTO (pnem-nieepa B Bed Opaysepe;
— CKOpOCTb JocTyna K ceTu «MHTepHeT» — He MeHee 750 kbut/cexk;

— HaJIHMYHe 3BYKOBOI KapThl;
2.2.2. UndopmauoHHoe obecneyeHue

@YHKUHMOHHPOBAHHE YIEKTPOHHOI HHI(POPMAIMOHH0-00PA30RATC/ILHON CPe/Ibl:
Peanuzaums nporpamMmbl obecriednBaeTcss OOCTYNOM Kaxaoro obyuarowmerocs K
yueOHO-METOIMIECKIM MaTepuanaM - TEKCTOBOM, rpaUueckoi, ayluo-, BUAEOHH(OPMALHH
o nporpamme uepe3 cetb «MHTepHET» B pexxuMme 24 vaca B CyTKu 7 AHel B Heaenmo 6e3
ydeta 00beMOB MoTpebiasieMoro TpadHka 3a HMCKIIOHEHHEM [EPEPHIBOB IS MPOBENCHHUS
HEOOXOAMMBIX PEMOHTHbIX M MpPOQPMIAKTUYECKUX paboT npu 00eCne4eHMH COBOKYMHOH
JOCTYITHOCTH YCIYT [MOCPEACTBOM PETHCTPaUHH M TNPEAOCTaBIEHId HHIWBUAYAJIbHBIX
JIorMHa 1 naposis oOyuaroimmces k obpasoBarcnbHoM ruatgopme hitps:/umschool.net.
Jns ycTaHOBJICHHA MOATHHHOCTH JAHYHOCTH (IIeHTH(HKALHH) 00YHAIOET0OCs, BCEM
o0yuaronmumes, 3aperucTpHpOBaHHBIM Ha 00pa3oBaTesbHOI nnatdopme

https://umschool.net, npucBanBaOTCs yHUKaNbHbIE HMEHA — MAECHTH(HHKATOPHI.

Unentudukaropom o0yuaromerocs sBnseTcs JOTHH NOab30BaTeNs, ABAAIOLIHACS JIHUHBIM
3NEKTPOHHBIM NOYTOBbIM aapecoM. OH npussazaH k @PUO obyuaromerocs. Ins
ayrenTH(UKaLK 06yUaroerocs UCMoNb3yeTcs aTpUOyTHBHEIH HIECHTH(UKATOP —

YHHUKAIbHBIHA NapoJlb.



2.2.3. KagpoBoe obecneyeHue NporpaMmbi:

Opranusanms, ocymecTBafOlIas 00pa30BaTeNbHYIO IEATENLHOCTb, pealH3yolas
JOMOMHUTEbHbIE obuieobpazoBarenbHbIC NPOrpaMMbl - JONOHUTENbHbIE
o0mepasBUBAIOLIME TPOTPaMMbI, YKOMIUIEKTOBaHa KBalnU(HLUMPOBAHHBIMM  KaJpaMHu.
VYpoBenb kBanupuKkauMH pabOTHUKOB OpPraHM3alMK, OCYLUECTBIAIOLICH 00pa3oBaTeibHYIO
IeATENIbHOCTb, peaNu3yiOlled [JOMONHUTENbHbIE 0011eo0pa3oBaTenbHbie MPOrpaMMbl —
JAOTIOJIHUTENIbHBIE  00LIEpa3BUBAIOIIME MPOrpaMMbl, COOTBETCTBYET KBadH()HKALMOHHBIM

XapaKTEepPUCTUKaM 110 COOTBETCTBYIOLIEH JOMKHOCTH.

TpeboBanna x ksanudukauuu [leparora NOMONHUTENBHOTO 00pa3oBaHMA: BhICLIEE
npodeccruoHansHOe 00pa3oBaHHe WK CpenHee npodeccHoHanbHOe 06pa3oBaHue B obnacTy,
COOTBETCTBYIOILEH NPOGHII0 KpYXKKa, CEKLUM, CTyAHH, KIYOHOrOo M HMHOTO JETCKOro
obbeauHeHua ©Oe3 mnpeabsaBneHus TpeboBaHuM Kk craxy paboTel, nub0 BbicLIee
npodeccHoHanbHOE 00pa3oBaHHe WM cpexHee mnpodeccHoHanbHOe 00pa3oBaHUE U
JOMONHUTENbHOE TMpo(deccHOHanbHOe OOpa3oBaHHe NO HanpasiaeHuio "OOpasoBaHue u

nienaroruka’ 6e3 npenbABieHUA TPeOOBaHUH K CTaX<y paboTBl.
2.3. ®opMbI KOHTPOJISI U ATTECTALUM

IMpu npoBeneHuu 3aHaATUI Ha noprane https://umschool.net B popmare 3ausaTuit obparHas

CBSI3b pealiu3yeTcs vepes:

e oluieHue NOoCpeACTBOM HHTCPAKTHBHOIO 4aTa,

® pCIICHHUA MHTEPAKTUBHBIX 3aJa4.

B nporpamMe npencrasieHsl cieayiouye GopMbl aTTECTALMH!

® TeKyIUHH KOHTPOb YCMIEBaeMOCTH Yepe3 BbIMOJIHEHHE JOMALUHUX 3aJaHMii;

® [10DTaMHBII KOHTPOJIb YCIIEBACMOCTH 4Y€PE3 BBINIOJIHEHHE I'Ip06HI>IX BapHAaHTOB.
B nomawnue 3agaHus BXOIAT:

® 3a7]aHNA MO KYPCY pas/IMYHOI0 YPOBHA CJIO)KHOCTH € aBTOMaTHYECKOH l'lpOBCpKOﬁZ
3aJaHuA THNA <(315160p OAHOTO OTBCTA H3 HCCKOJIBKHUX», «Bbl60p HCCKOJIbKUX OTBCTOB U3
HECKOJILKHX », KCOOTHECCECHHEC MHOXECTB», «TEKCT C MPOINYCKaMH», «I0JI€ BBOAa» H py‘lHOf/’l

I'IpOBCpKOﬁ: 3aJaHHs BTOpOﬁ H4aCTH SK3aMCHa.



B npo6Hblie BapHaHTbl BXOAAT:

® 3aJaHuA 110 NPOIIEHHOMY pa3iesy TeM Kypca pasIMuHOr0 YPOBHS CJIOKHOCTH C

AaBTOMAaTHYCCKON U PyYHOH NPOBCPKOIA.
2.3.1 OueHouHble MaTepPHAJbI

IIpuMepHbliil nepeyeHsb 3aiaHuii 4151 NPOBeJeHHS TEKYLUEro H NO3TANMHOI0 KOHTPOIA:
-~ 1. JIe dabpuku BeIMYCKAIOT OAMHAKOBbIE OGammnepsl 115 apromobuei. Tlepeas ¢adbpuka

BelyckaeT 44% 3tux Gammnepos, Bropas — 56%. IlepBas ¢abpuka Beimyckaet 4%
OpakoBaHHBIX GamnepoB, a Bropas — 2%. Haiinure BepoATHOCTE TOTO, YTO CITy4YaifHO

KYNJIEHHBbIH B MarasuHe O6aMriep OKaxeTcs OpakoBaHHbBIM.
2. Y Aprypa ectb karep. BecHoii karep HMIET NMPOTHB TEUYEHHUA PEKH BZLpa3a
. . 3
MEJIEHHEE, YeM MO TeueHHUro. JIeToM TeueHHe CTAaHOBUTCS Ha 2 KM/4 MeEIJIEHHee.
. 1
[Tostomy netom karep un€r npoTu TeueHus B 1—-pasa MmemneHsee, ueMm mo

TeucHu1o. Haliaure ckopocTb TeueHus BCCHOM (B KM/4).
3. Ha pucynke uszobpaxenns! rpaduku Gynkunit f(x) =- 0,5x + 5 n g(x) =ax"2 + bx +c,

KOTOpble MepecekaroTcesl B Toukax A u B. Haliaure abcunccy Touku B.

A

4. B tpeyroabuuke ABC yron C pasen 90°. AC =3, cos(A)=37. Haiinute AB.

5. Pewmnte ypaBHenue: log, (x* + x) = log,(x*+ 1).



6. HailauTe Bcc 3HaucHHA nmapamMeTpa a, nmpu KaxaoM H3 KOTOPbIX CHCTCMa HEPABCHCTB

HMeeT X0Ts Obl 0/IHO pelieHue Ha npoMexyTke [-5; -1,5]:

’ -

x
| e =2x+2

| —1=0,6x+0,2

t

B otBeTe YKaXHTC HAUMCHBIICC LEJIOC 3HAYCHHUC NMapaMETpa U3 NOJTYUCHHBIX.

7. B wtone 2023 roga nnaHupyeTcs B3ATb KpeAWT Ha MATh JICT B pasMcpe 828 Thic.
pyOnei. YcioBus ero Bo3Bpara TaKOBbI:

— KaX/ibli SHBApb JOAT Bo3pacTacT Ha 25% Mo CpaBHEHUIO C KOHLIOM MPCABIAYIICTO
rojia;

— ¢ (eBpans N0 HIOHb KaXKAOro roAa, He0OX0AMMO BbINJIATUTH OAHUM I1ATEHKOM HacCTh
J0Ira;

— B utone 2024, 2025 u 2026 rogax cymMma gonra octaeTcs paBHoi 828 Teic. pybnei;
— Bbimatsl B 2027 1 2028 rogax paBHBI;

— k vromo 2028 rozna gonr OyaeT BbIMIaueH MOMHOCTBIO.

Ha ckonbko pyOneil nocneauss Beinnara 6yaer 6onbLie nepBoii?

8. TIlepBblii uneH KOHEYHOH reoMETpHYECKOll NPOrpecCHH, COCTOALIEH U3 TPEX3HAYHBIX
HAaTypallbHbIX 4ucen, paBeH 272. M3BecTHO. YTO B IIporpeccHH He MEHbLIE Tpex
qucen.

a) Moxert 1 uncno 425 ABnATbCA WIEHOM Takoi mporpeccuun?
6) MoxeT 1 yncno 680 ABNATLCA YWIEHOM Takoil nporpeccuu?
B) Kaxoe HanbonblIee 4HCI0O MOXKET ABJIATHCS YIEHOM Takoi nporpeccuu?

9. OxpyxHocTH ©1 U ®2 paanycoB4 U | COOTBETCTBEHHO KacarOTCS BHEIIHHM 0Opa3oM
B Touke A. Uepe3 Touky B, nexaiuyro Ha OKpYyXHOCTH ®l, mpoBelaeHa mnpsMasd,
KacawLasAcs OKPYXHOCTH ®2 B Touke M.

a) JIokaxkuTe, UTO OTHOLUEHHE OTPE3KOB NpAMOil AB, oTcekaeMbIX OKpPY>KHOCTAMH, PaBHO
OTHOLICHHUIO HX PagHyCOB.
0) Haigure BM, ccnu usBectHo, uto AB = 2.

10. Ha pebpe A1B1 kyb6a ABCDAIBICIDI ormeuena toyka E, xoTopas sBasercs

cepenuHoii 3Toro pebpa.

a) JlokaxxuTe, 4To paccrosHue oT Bepuutsl D1 1o npsamoit EC paBHo pebpy ky6a.



©) OnpcaenuTte BEIHUHHY KOCHHYca yrina Mexay rmiockoctamu (ECDI) u (CCIBI).

2.4. MeToauM1iecKHe MaTepHaJibl

MeToauueckoe obecneyeHue nporpamMmsbl BKIIOYAET:

— 3aHATHA, Pa3sMCILEHHbIC Ha 0Opa3oBaTenbHOi miatdopme https://umschool.net;

— NNPAKTHYCCKHE 3aJaHHKs, OLEHOYHbIEC MaTepHasl rno npome;xy‘roquoﬁ aTTCCTALlHUH,

pa3sMeLIEHHbIE Ha aJanTHBHON obpa3oBatenbsHol nnardopme https://umschool.net;
— METOAHYECKHEe 110coOUs I CaMOCTOSTENbHOH MpopaboTKM TEeM INporpamMbl,

pacnosOXeHHbIE HAa aJanTHBHOH 00pa30oBaTebHOI niaatgopme.

Ilo pementro npenoxasaresis MOTYT ObITh HCIIONb30BaHbI HHBIE YUEOHbIE H METOAUYECKHE
Marepuabl, COOTBETCTBYOLIHE TpeOOBaHUAM obecneyeHuss HH(POPMaLHOHHOM
6e3omacHOCTH 00y4arOIIHUXCA (MepeyeHb COOTBETCTBYIOIIMX MaTepHalioB U 3EKTPOHHBIX

00pazoBaTenbHbIX pecypcoB npeacTasneH B [Ipunoxennu 2).



ITpunoxenne 1. Kanenaapuo-yueOunlii rpapuk

Koa-Bo
JlaTra u Bpems Yposenb dopma
Ne ®dopma YacoB Ha
npoBeiCHUs ocsocuua | HanmenoBanue rembl Monpodnoe onncanne NPOBEPKH
nn 3AHATUA 3aHsiTHe (B .
3aHATHA TeMbI 3HaHMM/aK.4
aK.uacax)
Moznysb 0. ITpoOHbIii BapuaHT
Peulaem Bech 3x3aMEHALIMOHHBINA BapUaHT 1Jis
1. CcHTs6pb IIpakruka ba3oBblit [TpoOHbI# BapuaHT . — 371
0TpabOTKH H NPOBEPKH CBOUX 3HAHMI
PeuaeM Bech 3x3aMEHALIMOHHBIN BapHaHT IS
2. OxkTa6ps [TpakTuka ba3oBsiii [TpoOHblii BapUaHT . — J3/1
0TpabOTKH U NMPOBEPKH CBOUX 3HAHMIH
PewiaeM BeCb 9K3aMEHALIMOHHBIN BapUaHT Jyis
3. Hosbpb I[TpakTHka bazoBblii [1poOunbiil BapuaHT . — A3/1
oTpabOTKH U IPOBEPKH CBOUX 3HAHUH
Pelaem Bech 9k3aMeHalLlMOHHBIN BapUaHT Jist
4. Hexabpb IMpakTuka Baszosbiit ITpo6Hbiit BapHaHT 5 — A3/1
oTpabOTKH W NPOBEPKU CBOUX 3HAHUM
] PenraeM Bech 3K3aMEHALIMOHHBII BapUaHT IS
5. SuBapb [IpakTrka basoBblit ITpo6Hbiii BapuaHT . — A3/1
0TpabOTKH W NPOBEPKH CBOUX 3HAHMH
. Peiaem Bech 9K3aMEHALMOHHBIA BapHAHT ISt
6. SuBapsb [lpakTuka ba3zosblit [Tpo6Hslii BapuaHT — A3/1

0TpabOTKH M MPOBEPKH CBOMX 3HAHHUH




PewaeMm Bech 9K3aMCHALlHOHHBIH BapHaHT AJ1a

7. ®espansb [TpakTuka BazoBbiit [IpoOublit BapuaHT . . J3/1
0TpabOoTKH M NPOBEPKH CBOMX 3HAHHH
Pewraem Bech 9K3aMeHallOHHBIH BapHaHT AJIA
8. ®epanb [TpakrHka BasoBbiii [Tpo6Hblii BapHaHT A3/1
oTpaboTKH M NPOBEPKH CBOUX 3HAHUH
. Pemraem Bech sx3aMenalMOHHBIA BapHaHT Ui
9. Mapr [TpakTuka bazoBsiii [po6Hbiii BapuaHT A3/1
0TpabOTKH M NMPOBEPKH CBOUX 3HAHHH
PeraeM Bech 9Kk3aMeHaUMOHHBI BapUaHT As
10. Mapr [TpakTuka basoBbiii [Tpo6Hblii BapHaHT . A3/1
oTpaboTKH U MPOBEPKH CBOMX 3HAHHI
Pewraem Bech 5x3aMeHaLIMOHHBIH BapuaHT 14
11. Anpenb IpakTuka Ba3oBblii Ipo6Hblit BapuaHT . A3/1
0TpabOTKH U MPOBEPKH CBOUX 3HAHHMH
Pemaem Bech 9x3aMeHAlMOHHBIH BapHaHT s
12. Anpenb [IpakTHka bazoBsiit [TpoOHbIii BapHaHT A3/1
oTpaboTKH U NPOBCPKH CBOHX 3HAHUH
Pewraem Bech 9K3aMeHALIOHHBIHA BapUAHT JUis
13. Maii [IpakTuka bazoBbiit [1poGHbiii BapuaHT . A3/1
OTpabOTKH W MPOBEPKH CBOUX 3HaHUH
Pelraem Bech 9k3aMEHALIMOHHBIA BapHaHT NS
14. Mait [MpakTuka ba3zoBblii [TpoOHbiii BapuanT A3/1

OTpabOTKH W MPOBEPKH CBOMX 3HaHHH

Monyns 1. Kak 3anumarsca Ha OcHOBHOM Kypce?




Kak Bbikath MakcHuMym

0.3

15. CenTabpb Teopus bazoBbiii 3HaKOMCTBO YUYEHHKaA C COAEPIKaHHEM Kypca. —
U3 OCHOBHOTO Kypca?
Moayns 2. MeTon UHTEpBaIoB
MeTon uHTEpBaNOB.
CoBmeuieHH . Pemenue nensix u Ha ypoke pa3bupaercs MeTon MUHTEPBAJIOB: BCE THIIb
16. CeHTa6pb bazoBblit 1,9 A3/1,5
bIH (T+11) IpoOHO-paliOHaNBHBIX LEeNBIX U APOOHO-pALIMOHANIBHBIX HEPABEHCTB.

HepaBeHCTB Nel5

[IpakTuka. Meton Ha ypoke nponomxaercs peuenue
17. Cenrs6pn [TpaxTuka bazoBbiii 1.5 A3/2

uHTepBanoB Nel5 ApOOHO-paUMOHaNbHbIX HCPABCHCTB.

Ha ypoke pasbuparorcs Teopema 0 pallMOHaJIbHbIX
Pewienue ypaBHeHuit n
KOPHAX MHOTOYJIEHA C Le/IbIMH kKoY dHLIHeHTaMH,
CoBmellcHH . HCPaBCHCTB BBICILHX
18. CeHTabpb bazoBblii Teopema besy u ee cneacraue, cxema ['ophepa. 1,9 1372
blif (T+11) creneHert. Cxema
PemnM ypaBHEHUs! U HEPABEHCTBA BBICLIHX
Topuepa. Ne6, Nel13, Nel5
CTeneHeii.
. [IpakTuka Ha penieHue Ha ypoke npopomxaercs pelieHie ypaBHEHHH ¢

19. CcHTa6pb [TpakTuxa bBasoBblit 2 J3/2

ypaBHEHHH U HEPABEHCTB

HEPABCHCTB BbICLIHX CTEIMEHEH.

Mogaynb 3. YpaBHeHHs W HEPABEHCTBA C MOAYJIEM




Ha ypokc pa3bupalorcst BCC THIIbI YpaBHCHHUH C

CosmMmenieHH . VYpaBHeHHUs ¢ MOoyaEM
20. Cenrabpsb . ba3zoBbiii MOJLyJIEM: MOAYJIb paBeH (PYHKIHH, MOLYNb PaBeH 2.3 1372
bl (T+1) Ne6 u Nel3
MO/1YJIIO, pACCMOTPEHHE CIIy4acB PacKpbITHs MOAYJIS.
Ha ypoke nponomkaercs pelieHHe ypaBHEHHIH ¢
VYpaBHEHHS C MOJYJIEM - _
MOJlyJIeM BMecTe ¢ OTOOpOM KOpHE# Ha OTpe3Ke.
21. Cents6psb [IpakTuka bazoBblit - Ne6, No9 u Nel3. 1.9 1372
Taioxe paccmarpuBaroTes 3aaaqud Ne9, koropbie
[IpakTHka
peLIaloTCs C MOMOLIBLIO YPaBHEHUH ¢ MOAYNEM.
Ha ypoke paz6uparoTcs Bce TUNBI HEPABEHCTB €
CoBmelleHH _ | HepasencrBa ¢ Monynem MOZAYJIEM: MOAYJIb MEHbLUE PYHKLHH, MOLYIb
22, CeHTs0pb . basoBbiit 1.3 A3/2
bl (T+1) Nel5 6onbuie PyHKLHUH, MOLYJIb MEHbILIE MOAYS,
PAcCMOTPEHHUE CITy4aeB PacKPLITUS MOJYJIA.
_ | lpakruka. HepaseHcrsa Ha ypoke npogomkaercs pelueHHe BceX THIbI
23.| ~Cenrsabdps IpaxTrka ba3oBblit 2 J372
Nel$5 HCPAaBCHCTB C MOAYJICM.
Monyns 4. Teopus BeposTHOCTEH
Teopus BepositHocTell. |Ha ypoke pa3OoupaloTcst OCHOBHBIE NOHSATHS B TEOPHH
Cosmelenn . .
24, CeHTs0pb Bba3oBbIit Knaccuueckoe BEPOATHOCTEHN: UCXOMl, COOBITHE, KJIACCUUYECKOE 0.8 J3/1
bl (T+m)

onpenenexsue. Ned

ONnpeacI€HUE BEPOATHOCTH.




Teopus BeposTHOCTEH.

Ha ypoke pa36upacrcs OCHOBbI KOMOMHATOPUKH:

CoBMellieHH . NpaBWJIo CyMMbI M Npou3BeaeHHUe. Peulenue 3agayu Ha
25. CeHTa0pb bazoBsiii | [IpaBuiio npousBeneHus. 22 H3/1,5
blii (T+1) KJ1aCCHMECKOC ONPCAC/ICHUE BEPOATHOCTH: MOACHCT
Ne4
MCXOZIOB C TIOMOLLBIO [TPABUJIA ITPOU3BEACHUS.
Ha ypoke pa36buparorcst Bce BUbl COOBITHIA:
Teopemsb! 0 NPOTHBOMNOJIOXKHbIE COOBITHS, COBMECTHbBIE
CoBmelleHH 5
26. Hos6ps BazoBbili | BeposATHOCTAX COOBITHIA. HECOBMECTHbIE, 3aBHCHMBbIE U HE3aBUCHMBIEC 29 A3/2
bIH (T+)
Ne5 cobbiTus. Pewichuc 3a1a4 Ha CyMMy U MPOU3BEACHUC
BEPOSITHOCTEH.
Teopemsl 0
PcuicHue 3a/1a4 Ha TCOPEMbI O BCPOSTHOCTAX
27. SuBapsb IpakTuka Ba3oBelii | BEpPOATHOCTSIX COOBITHIA. . 1 A3/1
COOBITHH.
Ne5
Tecopemebl 0
Pewenue 3aj1au Ha TEOPEMbI O BCPOATHOCTAX
28. SlHBapb IlpakTuka ba3oBblif | BepOATHOCTAX COOBITHIA. . 1.1 A3/1
COOBITHIA.
NeS. Tlpakrtuka 2.0
Teopembl 0 Ha ypoke pas6upatorcs Gpopmynbi codeTaHmii.
29. Mapt [1pakTuka bazoBwiii | BeposATHOCTAX COOBITHI Pemenue 3aau Ha KOJIMYECTBO BapHAHTOB C 2 A3/2

Ne5. Tlpakruka

NoMOLLbIO (POPMYJIBI COUCTAHHIHA,

Monyns 5. Crepeomerpus. [TapauienbHoCcTh




Ha ypokc pa3buparoTcss OCHOBHBIC ONPEACICHUS U

TEOPEMBI O NapPAJUICIbHBIX MPSIMbLIX B [IPOCTPAHCTBE.

CoBmelleHH [MapannenbHocTDb
30. OxkTa6pb . ba3zoBblii Taxoxe pazduparoTcss OCHOBHbIC MCTOABI 2.5 J3/3
bIH (T+11) npsambix Nel4
J0Ka3aTesbCTBa MapaJlIeIbHOCTH MPSIMBIX: TEOPEMBbI
O MPOMOPLIMOHANBHBIX OTpe3Kax K TeopeMa PDaneca.
Ha ypoke pazbupaiorcs Ha ypoke pazbuparorcs
[MapannensHoctb OCHOBHBIE OMpEAENIEHHs 1 TEOPEMbI O MapauIENIbHBIX
CoBmelleHH . _ .
31 Oxkts6pb basoBbiii NpsAMOM M MIOCKOCTH NpAMOH M MIOCKOCTH. PClICHHUC 3a1ay Ha 2.5 A3/3
bl (T+11)
Nel4 JI0Ka3aTeNbCTBO MapalieNIbHOCTH B KyOe U
NpsAMOYroJIbHOM Napajuicienunese.
Ha ypoke pas6upatorcs Ha ypoke pazbuparorcs
OCHOBHBIE ONpe/IeNIEHUs ¥ TEOPEMBI 0 NMapauIebHbIX
CoBMcuiCHH 5 [TapanncnbHoOCTb
32. OxTs6pb basoBbiit . NJoCKOCTAX. Pelenne 3anau Ha 10Ka3aTeIbCTBO 24 A3/3
bii (T+11) mockocteil Nel4
napasuiIeNbHOCTH B KyOe U NpAMOYTOJIbHOM
napajulesenurese.
Ha ypoke pa3zbupaetcs noctpoenue ceueHui
Pemenue 3azay Ha napa’suienbHO NPAMOH U NapasiseabHO TNIOCKOCTH.
33. Hos6pb ITpakTuka basoBblii napamnenbHocTs Nel4. | Takxke pewaem 3agauy Ha napajuleNlbHOCTh MPAMBIX, 23 A3/3

IlpakTHia

Nnapajan€abHOCTh l'lpﬂMOﬁ H IJIOCKOCTH,

[apajijieIbHOCTh [JIOCKOCTEH.




Pewienne 3amau Ha

Ha ypoxe paszbupactcs mocTpOCHHC CCUCHUIH

Inapaui€JIbHO HpSIMOﬁ H napajuICJIbHO MIOCKOCTH.

34. Hos6ps ITpaxTuka BazoBbiii napamnensHocTh Nel4. | Takxke pelnaeM 3aayu Ha NapaicabHOCTD MTPAMBIX, 2 A3/3
Ipaxtuka 2.0 napauieabHOCTh NPAMOH U IUIOCKOCTH,
MapanneNbHOCTh MIOCKOCTEH.
Mogysnb 6. Crepeomerpra. MHOrOrpaHHHKH
ONeMEHTBI IPU3MBI. Ha ypoke pa30bupatorcs Bce TUIBI NPU3M, OTACIBHO
CoBmMellieHH 5
35. OxTa6pb ) Bazopwlit | ITnomans moBepXHOCTH |pa3buparorcs (popMyssl Ui Kyba v MpAMOYTrOJIBHOTO 1.3 J3/1
bl (T+0
Ne3 napasnienenunesa.
Ha ypoxke pa3bupaercsa popmyna HaxoxaeHUS
CoBmenieHH . [Ipusma. Haxoxaenune
36. OxTa6pb bazoBbiii o6bcMa npu3Mel M pelicHUC 3a1a4 Ne3 Ha 06bem 1.2 J3/1
BIif (T-+11) obbema No3
HpPU3MBI.
ONeMEeHTH NHPaMHUIbL. Ha ypoxke pa3zbupatoTcs Bce THIBI MHPaMUA U
CoBmMmelieHH .
37. OxkTa6pb ( Bazosorit | Tlnomans moBepxHOCTH pelIeHKe 3a1a4 Ha HaX0XAeHHE IEMEHTOB 1.5 J3/1
biH (T+11)
Ne3 NHUpaMHIbIL.
Ha ypoke pa3bupaercs gopMyna HaxoxAECHHUS
CoBmenieHH . |Tupamupa. HaxoxaeHue
38. Oxra6pp basoBblit ob6bvema nupaMuzbl U pemenue 3azad Ne3 Ha 06beM 1 J3/1
I (T+1) obbema Ne3

nupaMHuabI.

Moayab 7. Crepeomerpus. CeueHus




IMocTpoenue ccueHmii B

‘Ha ypoxe paszbupactcs noctpoeHue ccucHuii B kybe

CoBmelleHH
39. OxTa6pb ba3oBblit | ky0Oe u B NpAMOYTOJILHOM | W NPSMOYTFOJLHOM Mapajijieenumnene ¢ NoMobIo 2 1372
bl (T+11)
napajuiciacnunene McTO/1a CNICAOB.
Ha ypoxe pa3bupaercs nocTpoeHHe ceueHui B kyde
[locTpoenue ceuennn
40. OxT6pb ITpakTuka basoBnbtii ¥ TIPSMOYTOJIbHOM Napasuiesienunesie ¢ oMoubIo 2.5 J3/2
Nel4. TlpakTtuka
METOo/1a CIe/10B.
. Ha ypoke pa30dupaercs noctpoeHue ceueHHii B
CoBMelleHH [TocTpoenue cedyenuii B
41. OxTs6pb . BazoBbIit TETpa’Ape U YETHIPEXYTOIBbHON NMUpaMHUE C 1 J13/2
blif (T+1) nvpammuae
NOMOMIbIO METOZIA CIIENOB.
Monynsb 8. Kopuu v nppauyoHanbHbie ypaBHEHHSA
. Ha ypoke pa3zdupaetcs cBoiicTBa KOpHs n-oi
CoBMcCIIEHH KopeHb n-o#i creneHu.
42. Hoadpb bazoBbiii . crenenu. Peienune 3agad Ha npeobpasoBanue 1.3 J3/1
bt (T+) CroiicTBa xopHs Ne7
MppalHOHAJIbHBIX BblpakeHUH Ne7
PauuoHanbHbIH Ha ypoke pa3bupaeTcs pauMoHalbHbIH NOka3arenb
CoBMeLIeHH .
43. Hosdpb BazoBblii 1oKa3aTesib CTETNIEHHU. creneny. Penienne 3aga4 Ha npeobpaszoBanue 1 A3/1
bIi (T-+1) .
CpoiicTBa cteneHeld Ne7 | cTeneHHBIX U UPPAlMOHANBHBIX BbIpaxxeHHI No7,
[Tpocreitme Ha ypoke pa30upatoTcst OCHOBHBIC THIIbI
Cosmelenn . .
44. Hosbps ba3oBblit HUppaLHOHAJIbHEIE UpPpaLMOHAJIbHBIX YPaBHEHUH: KOPEHb PaBEH 1.5 H3/1.,5
bl (T+)
ypaBHcHHs Ne6 u Ne9 (GyHKUMH, KOPCHb PABCH KOPHIO, CyMMa KOpHCH




paBHa KOPHIO, YMHOXCHHC (PYHKLIHK Ha KOPCHb

PaBHO HYIIO.

Ha ypoke pa3ouparorcss OCHOBHbIE THIIbI

Pewenne MppaLMOHAJIbHBIX YPABHEHHH: KOPEHb PaBEH
CosmelieHH .
45. Hos6pp ) ba3zoBslit MppaLHOHAJIbHBIX (YHKUHH, KOPEHb PABEH KOPHIO, CYMMa KOpHEH H3/2
bIH (T+11
ypaBHeHnii Nel3 paBHa KOpHIO, YMHOXEHHE (PyHKLUMH HAa KOPECHb
PaBHO HYJIIO.
Ha ypoxe paz6upatorcsi OCHOBHBIE THIIbI
Pcuuichue .
HppaLHOHaJIbHBIX YPABHEHHUI: KOPEHb PaBEH
CoBMellieHH MppaLMOHANIbHBIX 5
46. Hos6ps basoBbrii (yHKLMH, KOPEHb PaBEH KOPHIO, CyMMa KOpHeH 1372
bl (T+) ypaBHcHuit Nel3.
paBHa KOpHIO, yMHOXEHHE (PYHKLIHH Ha KOPEHb
[IpakTnka
PaBHO HYIIIO.
Monayns 9. Crepeomerpus. Tena BpaucHus
Tena BpauieHus. Ha ypoxe pa3z6upatorcs Gpopmyinel s obbema u
CoBmellieHH
47. Hos6ps (+1) bazossrii Hunuuap, niowanb MJIOLIAAH TOBEPXHOCTH UMJIHHApa. Peruenue 3anau J3/1
bif (T+0
MoBepXHOCTH, 06beM Ne3 Ha tHHAp Ne3
Tena spawenus. Konyc, | Ha ypoxe pas6upatorcs ¢popmyinsl st obbema 1
CoBmelleHH
48. Hosa6ps (r+1) BazoBelii | mioniaae NOBEPXHOCTH, | TIOMIaAM MOBEPXHOCTH kOHYca. Pemenue 3anay Ha a3/1
bl (T+N

00BeM Ne3

KoHyc Ne3




Tena Bpawenus. Ulap u

Ha ypoke pazbupatorcs Gopmyinsl 11g obbeMa u

CoBmMmelieHH . IO MOBEPXHOCTH 11apa U cepsl. Pemenne
49. Hexabpb ba3oBblit cdepa , miowanp 2 A3/1
bl (T+n) 3ajay Ha KOMOMHALMHK TC/ BPaLUCHUS U
NnoBepXHOCTH, 06beM Ne3
MHOTOIPAaHHHUKOB.
Mogayns 10. Iloka3arcibHble ypaBHEHHSl U HEPaBEHCTBA
Ha ypoxke pa3zbupaetcs nokasarenbHas pyHKIHA, €€
Cosmeuient . [TokazarenbHbie .
50. Hekabpb bazoBbii CBOICTBa. Pelienue npocreitiinx rnokasarenbHbIX 1.5 A3/1
bl (T+) ypaBHeHus. Ne6 u Ne9
ypaBHeHHT Ne6 u Ne9.
CoBmclLueHH [MokazarcnbHas QyHKUHSA
51 Hexabpb BasoBbiit PeuieHue 3aau Ha nokazatenbHyto (GyHkumio Nell. 1.3 A3/1,5
blit (T+11) Nell
Ha ypoke pa3bupaercs peLieHHe OCHOBHBIX THIIOB
. ITokasarenbHbic
52. Hexabpb [paxTuka basoBblii MOKa3aTeNbHbIX YPaBHEHHI: METOJL 3aMEHBI, 2 A3/2
ypaBHeHus Nel3
OHOpPOJHbIE YpaBHEHHS 1 H 2 CTENEeHHU.
IMoxa3zaTenbHble Ha ypoke pa3bupaercs pellieHHe OCHOBHBIX THIIOB
53. Hexabpp IpakTuka bazoBblit ypaBHeHus Nel3. NOKA3aTeNbHbIX YPABHEHUH: METO/L 3aMEHBDI, 2 372
[TpaxTuka OHOPOIHBIE YPaBHEHUA | U 2 cTeneHH .
Ha ypoxe pa30dupaeTcss OCHOBHOH NMPUHLMI PEILICHUS
CoBmeleHH . [TokasarenbHbie
54. Hexabpb basoBbIi MOKA3aTeNbHBIX HEPABEHCTB B 3aBUCHMOCTH OT 1.3 A372
bIfi (T+1) HepaBeHCTBa. NelS

OCHOBaHHA




ITokazaTenbHbie Ha ypoke pasbupaercs peieHue OCHOBHbIX THIIOB
55. Hexabpb ITpakTuka bazoBbii HepaBeHcTBa. NelS. 10Ka3aTeIbHBLIX HEPABEHCTB: METO/L 3aMEHBI, 1372
[MpakTuka OHOPOJHbIC HEPABEHCTBA | W 2 cTCrCHM.
ITokasarenbHbie
CoBMelieHH . Ha ypoke pa3bupaeTcs MeTOA pallHOHAIM3aLHUH B
56. Hexabpb bazosbiii HepaBeHCTBa NelS. 1372
It (T+) MOKAa3aTeJIbHbIX HEPaBEHCTBAX.
Meron paunonanu3auun
Monyns 11. CrepcomeTpHs. Yibl B IPOCTPAHCTBE
Ha ypoke pa3duparoTcsi OCHOBHbIE OINpPE/IEICHHUS U
VYron Mexnay
CoBmeweHH TCOPCMbI IS YIV1a MEXAY CKPCLUHBAIOLMMUCA
57. Hekabpb . basoBblii CKpelMBaIOLIMMUCH A3/3
It (T+1) npsiMbIMH. PelieHue 3aa4 Ha HaXoXKAEHHUE YIUIa B
npambIMu Nel4
npu3Max U NUpaMHuaax.
Yron Mexny Ha ypoke pa3duparorcst OCHOBHbIE ONpPENEICHHS U
CKPEILHBAIOLUIMMHUC TEOPEMbI IS YIJIa MEXAY CKPELIHBAIOILHMHUCA
58. Hckabpb [TpakTHka bazoBblii A3/3
npsaMbeIiMu Nel4. npsiMbIMH. PelieHne 3a1a4 Ha HaX0XAeHHE yIia B
[IpakTuka npu3Max M nupamMuaax.
Ha ypoxke pa3buparoTcs OCHOBHbIE ONPEAEIICHUS U
[eprienauKynspHOCTD .
CosmeltieHH . TEOpEeMbl U1 MIEPIEeHAUKYISIPHOCTH NPSIMON H
59. SluBapp bazoBsilii NpSMOM U IIOCKOCTH A3/3
Bl (T+1T) ruiockocTH. Penienne 3agay Ha 10ka3aTeNbCTBO

Nel4

NepneHANKYIPHOCTH




Ha ypoke pa36upaioTcsi OCHOBHBIC ONpPEACACHUS U

[epnenauKynsapHoOCTb : : .
. . TEOpeMbI U1 EPNECHAUKYIAPHOCTH NPSMOH H
60. SluBapb IIpakTuka basoBbiii NpsIMOi U MIOCKOCTH 2 H3/3
nnockocTy. PelicHue 3aaa4 Ha 10Ka3aTeNbCTBO
Nel4. [TpakTrka
neprieHAUKYIAPHOCTH
Ha ypoke pa30HpaloTcsi OCHOBHbIE OTIpeaesieHHs U
CoBMelleHH Yron Mexay npsaMoii U | TeopeMsl s yria MeXAy NpsIMOH U NIOCKOCTHIO.
6l1. SIuBapb . BasoBbiii 2 J3/3
bl (T+M) MIockocThio Nel4 PelueHue 3aa4 Ha HaXOXIEHHE YIJIa B IPHU3MBIX U
nupaMuaax.
. Ha ypoke pa301paloTcs OCHOBHBIE ONpeAeIeHUs U
Yron Mex 1y npsaMoii u .
TEOPEMbI U1 YIJIa MEXY MPAMOH U MIOCKOCTBIO.
62. SuBapb [pakTuka BazoBbiii nnockocTbio Nel4, 1.7 J3/3
Peiexne 3anay Ha HaXOXKACHHUE YIUIa B NPU3MbIX U
[IpaxTuka
nupamuaax.
Ha ypoxke pa3buparorcs OCHOBHBIC ONPEACICHUA U
CosmMmeuieHn VYron mexnay
63. SluBapb . bazoBblit TEOPEMbI [U1 yIJla MEXY IIOCKOCTAMH. Peulenue 2 A3/3
blif (T+11) wiockocTsamu. Nel4
3a7a4 Ha HaXOXK/JCHHE YIia B MPU3MBbIX H MUPAMUIAX.
Yron mexay Ha ypoke pa30upaioTcsi OCHOBHbIE ONpPEAENEHHS U
64. SuBapp Ilpaktuka bazoBbiii rockocTaMu. Nel4. TEOpEMBI 115 YIJla MEXIY IIIOCKOCTAMHU. Penlenue 23 A3/3
[MpakTHka 3aJ]a4 Ha HaXOXCHMC yIJia B PU3MbIX M MUPaMHIAX.
[Toasenexye UTOrOB. Pelnenue 3anay Ha HaXOXKAECHHUE YIJIOB MEXAY
65. SuBapsp [paktuka ba3oBsiii 2 13/3

Pewrenne 3amay Nelq

IIpAMBIMH, ﬂpﬂMOﬁ H MJIIOCKOCTBIO, IINTIOCKOCTSIIMHU.




SAuBapb

TMoaseacuuce uroros 2.0.

PeuieHuc 3aaa4 Ha HAXO0XXIACHHUC YITIOB MCXAY

66. Mpakruka BasoBbiii . . 5 3 13/3
Pewenue 3agau Nel4 NPSAMBIMH, NPSAMOI H TNIOCKOCTBIO, INIOCKOCTAMH.
Monyns 12. Jlorapudmsr. Jlorapudmudeckre ypaBHEHHS B HEPaBEHCTBA
Ha ypoxke pa3bupactcs onpcacicHue Jorapudma.
CoBMmelleHH _ Onpenenenne Pemenue 3apau Ha noacuer sorapumMoB oT
67. ®espanb bazoBslii 1 J3/1
BIH (T+1) norapugma. Ne7 YHCJIOBOTO apryMeHTa ¢ MOMOLLUBIO CBOMCTB
cTelleHe .
CoBmeLIEHH CsoiicTBa jlorapu(pmoB Ha ypoxke pasbupaiorcs cBoiicTsa 1orapugpmos.
68. ®deBpainb . basoBb1it . 1.5 HA3/1,5
biii (T+0) Ne7 Pewicnue 3agay Ha npcobpaszoBaHue BbpaxeHHH Ne7.
Pewenue 3anau Ha
npeoOpa3zoBaHue Ha ypoxe pa3zbupatorcs cBoiicTBa orapugpmos.
69. ®eBpainb IMpakTika BazoBblii . 2.1 A3/1,5
sorapu)MUIECKHX Pewienue 3anau Ha npeobpaszoBanue BhpaxxeHHH Ne7.
BbIpaxkeHHH Ne7
Jlorapugmuueckas
Ha ypoke pa36upaercs norapupmudeckas GpyHxuus.
CoBMmelleHH ¢yHkuns. Peluenne .
70. ®espanb ba3zoBbliit PemreHue npocreiiuinx sorapupMuUecKux 1.5 A3/1,5
bIf (T+1) norapupMHUIECKHX 5
ypaBHEHU, pABHOCHIIbHbIE MEPEXOBI.
ypaBHeHUH Ne6 u Ne9
Jlorapudmuueckas Pemenue 3anau Ha sorapugmuueckyro GyHKUHIO
71. ®deBpanb [pakTka Ba3oBslii 0.9 A3/1,5

¢$yHkumna Nell

Nell.




[IpaxTuka

Jlorapudmuucckue

Ha ypoxke pa3bupatorcs Bce THIbI 10rapupMHUUCCKUX

22

72. ®despainb bazoBb1ii : _ : 1372
ypaBHeHus Nel3 ypaBHEHMH ¢ 0TOOPOM KOpPHEH Ha OTpe3Ke.
Jlorapugmuueckue
Ha ypoke pas6upatorcs Bce TUIBI JOrapu(pMHUUCCKUX
73. ®Deppanb [MpakTuka Ba3zoBbiit ypaBHeHus Nel3. 24 13/2
ypaBHEHHUH ¢ 0TOOpPOM KOpHEH Ha OTpe3ke.
IlpakTuka
Ha ypoke pa3zbupaercss OCHOBHOH NPUHIMI PEILECHHUS
CoBMelleHH Jlorapupmuueckue
74. ®espainb ba3zoBblii norapupMHUECKUX HEPABEHCTB B 3aBUCMMOCTH OT 1.2 13/2
bI (T+m) HepaBeHcTBa Nel5
OCHOBaHUS
Jlorapudmuueckuc
Ha ypoxke pasbuparorcs Bce THIIbI 10rapHPMUUECKIX
75. ®despanb [IpakTuka bazosbiit HepaBeHcTBa NelS. 22 13/2
HEpaBEHCTB.
ITpakTuka
Jlorapudmuueckue
Ha ypoke pa36upaioTcst Bce TUMbI JIOTapU(PMUYECKHX
76. deBpanb [IpaxTuka ba3oBblit HepaBeHCTBa NelS. 2 1372
HEPaBEHCTB.
IMpaxrrka 2.0
Jlorapu¢pmuueckue |Ha ypoke pa3buparotcs Bce THIbI TorapupMHUUECKHX
CosmMmellieHH
77. Mapt (r+) ba3zoBbiii HepaBeHcTBa Nel 5. HEPABEHCTB, PEIIaeMbIX C MOMOUILIO METOAA 2 1372
BIF (T+N

Meron pauuoHanu3aLuu

pallMOHaJIM3al 1 H.




Mapr

Jlorapugmuueckuc:

HepaBeHCTBa NelS.

Ha ypoxe pa36upaiorcs Bce THIBI 1orapu(pmMHYeCcKMX

78. IIpakTHka basoBbiii HEpPaBEHCTB, PEIIAEMBIX C [IOMOLILIO METOAA 1 1372
Mertoa paunoHanu3aumH.
paLMOHAIU3ALIMH.
IlpakTuka
Monynsb 13. Tpuronomerpus
Ha ypoke pa3bupaercs eTMHHYHAs OKPYXKHOCTb.
CosmeuieHH Tpuronomerpus.
79. Mapt bazoBblii BeoauTcs nousaTue «paauan». Padora ¢ 1 A3/1
bl (T+11) Enunnynas okpy>XHOCTB
MEePHOAUYHOCTBIO TOYEK Ha OKPYXKHOCTH.
Ha ypoke BBOAATCS TPHTOHOMETPUHUCCKHC PYHKLIMH
CosmeleHH TpuroHomerpuueckue Ha OKPY>KHOCTH, BbIBOJ] TaOJTHUHBIX 3HAYEHHUIA.
80. Maprt BazoBbiit 2 A3/1,5
blii (T+m) dbynkuun Ne7 Haxoxx/icHue 3HaueHue TPUrOHOMCTPHUCCKUX
(dyHKLMi Yyepe3 TabNuYHble.
» Tpuronomerpuueckue [Tpakryuka Ha HaxOXKIEHHE 3HAYEHUH
81. Maprt IMpakThka ba3oBbiii _ 1 A3/1,5
¢dynkunn Ne7. Tpakruka TPUTOHOMETPHYECKHX (YHKLMH.
I'paduku Ha ypoxke pa3bupatorcs rpaduku
CoBMellieHH . ' '
82. Maprt (r+) Bba3zoBbiii TPUTOHOMETPHYECKUX | TpUroHOMeTpHueckux ¢pyHkuu# f(x) = sin(x), f(x) = 1.5 A3/1,5
bt (T+N
bynxuuii Nell cos(x), f(x) = tg(x), f(x) = ctg(x).
CoBMelleHH Ha ypoke pa36uparorcst GopMyIibl CII0KEHHUS
83. Mapt bazoBbiii | @opMynbl cnoxenus Ne7 1.5 A3/1
bI¥ (T+M) apryMCHTOB TPHFOHOMETPHUYCCKHX (PyHKUHMH.




: CoBmcelleHH < dopmyinbl NpUBEACHUS : : :
84. Mapt . bazoBslii Ha ypoke pa3z6upaiorcs ¢opMyibl IPUBEAEHHS. 1.5 A3/1
blii (T+1) Ne7
dopMyJibl BOHHBIX 5
. Ha ypoke paz6upatorcs ¢popmyibl ABOHHBIX YIIOB H
85. Mapt IMpakTuka basoBelit yrIoB U (OpMYJIBI 1.5 J3/1
(G opMyJIbI TIOHMKEHUS CTETICHH.
NOHWKEHHUs cTeneHn Ne7
[pakTHka Ha
. Pewenue 3ana4 Ha npeobpa3oBaHHE BhIpaXKeHHit ¢
86. Mapr [TpakTuka basoBb1il TPHIOHOMETpHYECKHE 1 H3/1,5
MIOMOILBIO TPUTOHOMETPHUYECKUX (PYHKLIHH.
(popmynbr Ne7
IpakTuka Ha
. Pewenue 3anay Ha npeobpazoBaHUe BbIpaXKeHHH C
87. Anpenb [IpaxTHka BazoBbiit TPUrOHOMETPHUECKHE 2 A3/1,5
MOMOLLBIO TPUTOHOMETPHUECKHX (DYHKLIHH.
¢dbopmysnbl Ne7
PopMyJibl CIIOKEHHSA U
CoBMellieHH 5 MpOHU3BEACHUA Ha ypoxe pa36upatorcs (popMyIbl CIOKEHHS U
88. Anpens . bazoBbIit 1 J3/1
bIH (T+) TPUTOHOMETPHUYECKHX NPOU3BEAECHHS TPUTOHOMETPHUECKUX (PyHKLIMH.
¢pynxuuit Ne7
Peuienune nmpocreHinx
Ha ypoke pa36uparorcs apkyHKLHH, UX CBOHCTBA H
CoBmeuieHH . TPUIOHOMETPHUYECKHX 5
89. Anpenb bazossiit 5 rpaduku. Pemienne npocreimmx 2 A3/1,5
bi# (T+1) YpaBHEHHH.

ApkdyHKuumn

TPUTOHOMCTPUUCCKUX YPaBHEHHUIA.




Peuicuuc TPHTOHOMCTPHUCCKHX ypaBHeHHﬁ Ha

. Tpuronomerpuueckue :
90. Anpens [TpakTuka bazoBbiii MOHCK MaKCUMAJIbHOTO OTPHLATEILHOIO WIH 1 a3/1,5
ypaBHeHHs Ne6
MHHHUMAaJbHOFO MOJ0XKHTCILHOIO KOPHS.
Pewenne
Ha ypoke pa3oupalorcs cneayroiue
TPUTOHOMETPHUECKHX
CosmelleHH . TPUTOHOMETPHYECKHE YPAaBHCHHUSA: METO 3aMEHBI U
91. Anpenb BazoBbiit | ypaBHenuit Nel3. MeTon 2 13/2
bIH (T+11) pasnoxeHue Ha MHOXUTENH. OTOOp KOpHEil Ha
3aMEHbI H BbIHECEHHE
OTpe3Ke C MOMOILBIO OKPYKHOCTH.
MHOXHTCJISA
Pewienune
TPUTOHOMETPHUECCKUX Ha ypoxke pasdupatorca cnenyouiye
CosmellienH ypaBHeHHH Nel3. TPUFOHOMETPHYECKHE YPAaBHEHHSA: OMHOPOJHBIE H
92. Anpenb bazoBbiit 2 J3/2
bl (T+11) OnHopozHble U HeogHopoaHsle 1 1 2 crenenu. OT60p KOpHEH Ha
HEOIHOPOIHbIE OTpE3KE C MOMOILLI OKPYXKHOCTH.
ypaBHEHHA
Ha ypoke pa3buparorcsa cneaymouiie
Peiienune TPUTOHOMETPHYECKHE YPAaBHEHUS: I0Ka3aTeIbHBIE C
CosmenieHH TPUTOHOMETPHHECKHX TPUTOHOMETPHEH, Torapu(pMHUYECKHE C
93. Anpenb bazoBbIii . I 13/2
bIH (T+1) ypaBHeHuii Nel3. TPHUTOHOMETPHEH, HPPALIMOHANIBHBIE C

CmelnaHHbie YpaBHEHUSA

Tpuronometpuei. OT6op KopHe#H Ha oTpe3ke ¢

NOMOLUbIO HEPABCHCTB.




Pelienne

PeieHue BCEX TUIOB TPUTOHOMETPHUYECKHUX

TPUTOHOMETPHUECKUX
94, Anpenp [TpakTuka basoBbiii ypaBHeHHiH. OTOOp KOpHEH Ha OTPE3KE C MOMOIIBIO 2 13/2
ypaBHcHHUH Nel3.
HEPABEHCTB.
IlpakTuka
Monyns 14. Bexrops!
Ha ypoxke pa3z6upatorcs cieayrouine NoHITHs:
CoBmelleHH . .
9s. Anpenp basoBbiii Bekropb! BEKTOp, KOJUIMHEapHble BEKTOPbI, 1eHCTBUS C \ A3/1
bl (T+11)
BEKTOpaMH, CKaJsipHOE NPOU3BEAEHHUE BEKTOPOB.
Ha ypoke pa3zbuparorcs cnenyionme nOHATH:
CoBmelleHH .
96. Arnpens ba3zoBbii Bekrtopsl. [IpakTHka BEKTOP, KOJUIMHEApHbIE BEKTOPbI, A1CHCTBUSA C 2 J3/1
bl (T+1)
BEKTOPaMH, CKaJIAPHOE MPOM3BEACHHUE BEKTOPOB.
Monyne 15. OcHoBbl MaTeMaTHUECKOTrO aHanm3a. [IpousBoaHas
Ha ypoke BBOOWTCS MOHATHE «IPOU3BOHAA» Yepe3
CosmeleHH Onpenenenne .
97. Arnpens . BazoBbiit . onpeJieNIEeHHe MrHOBEHHOH CKOpoCcTH. BriBog 1.3 a3/1
bIi (T+11) MPOU3BOAHOM
OCHOBHBIX MPOM3BOJIHbBIX.
IlpaBuna B3sATHS
. Ha ypoxke pa3zbuparorcs npasuia B3THs
CoBMcILEHH . NPOHU3BOAHOH. .
98. Maii . BaszoBblit MPOM3BOJAHOMN: IPOU3BOJHAA CYMMbl, IPOU3BECACHHS, 1 J3/1
BIif (T+1) [IpousBoaHass CyMMbl,

NPOU3BEACHMUSI,

YJaCTHOTO, CIOXKHOH (DYHKUMH.




YaCTHOIO, CJIOKHOMH

¢byHKIMH
CoBmelleHH I'eomeTpHuecknit cMbIca Ha ypoxe pa3bupaercs reoMeTpHYeCKHH CMBICH
99, Maii ba3oBblii . J3/1
bIf (T+n) npoHu3BOAHOM Ne§ NPOW3BOIHOM.
CBs13p MOHOTOHHOCTH Ha ypoxke pa3bupaercs cBsi3b NpOU3BOAHOI U
10 CoBmMmellleHH
Maii ba3oBbIii GbyHKUMM U ee MOHOTOHHOCTH (QyHkiMH. HaxoxneHnue A372
0. blii (T+0)
npou3BoaHOM Ne8 POMEXYTKOB yObIBaHHS U BO3pacTaHMs.
10 . Pewenue 3agau Ha Peulenue 3amad Ha rpaduxyu QyHKUMIH 1 HX
Maii [pakTHka ba3oBbiit 1372
1. Npou3BoAHY0 Ne8 MPOU3BOAHBIX.
10 CoBmellieHH DKCTpEMYMBI U Ha ypoke paszbuparorcs criocoObl HaxoxxaeHue
Maii . Ba3oBblii . 1372
2. I (T+1) npousBogHas Nel2 3KCTPEMYMOB C MOMOIIBIO POM3BOIHOI U Oe3 Hee.
DKCTpEeMyMbl U
10 Ha ypoke pasz6upatorcs cnocoObl HaxoxaeHue
Maii [TpaxTuka bazoBbiit npousBoaHas Nel2. . 13/2
3. IKCTPEMYMOB C NMOMOILLIbIO TPOU3BOJIHOM U O€3 Hee.
ITpakTuka
Monayns 16. Crepeomerpus. Paccrosaus
Haxoxnenue paccrosHusa| Ha ypoke pazbuparorcs 3agau Ha HaXOXKAECHUE
10 CosmMmeleHH
Maii ba30BBIii | OT TOUKH 10 IIIOCKOCTH | PacCTOAHHS OT TOUYKH JI0 INIOCKOCTH. Pa3dupaercs A3/3
4. blit (T+1)

Nel4

MeTo 00bLEMOB.




‘

HaxoxcHue paccTostHusA

Ha ypoke pa3bupalorcs 3aa4y Ha HaXOXK/JAEHHUC

10 : . :
s Mait ITpakTuka Ba3oBblii | OT TOuKM 1O IJIOCKOCTH | PacCTOSHHUS OT TOUKH 10 MiockocTH. Pazbupaercs a3/3
Nel4. Tpakruka McToa 00bEMOB.
Ha ypoke pa36upalorcs Bce METOAbI HAXOXKAECHHS
HaxoxneHnue pacctosHus
PACCTOSTHHA MEXAY CKPEIIMBAIOILIMMHCS TIPSMBIMU:
10 CoBMelleHH MEX1y 5
Mait ba3oBbIi NOCTPOEHHKE NapajliesibHOH MIOCKOCTH, NPSMBIE B A3/3
6. Il (T+N) CKpCLUBAIOLMMHUCA
napanienbHbiX MIOCKOCTAX, HAXOKIACHHE
npsambiMu Nel4
NCPNEeHAHKYAsApa MCXKAY MPIMbIMU, METOA 0ObEMOB.
Haxoxnenue paccrosinus| Ha ypoke pasbupaioTcs Bce METObI HAXOXKAEHHUA
0 MEX1y PaCCTOSIHUA MEXAY CKPELHBAIOIIMMHUCS NPAMBIMH:
. Mai IIpakTuka ba3zoBblit CKpeLMBaIOLLHUMHUCA MOCTPOEHHUE NapalieNbHOI MIOCKOCTH, NpsMbIE B a3/3
npsambiMu Nel4, rapasieNIbHbIX THIOCKOCTAX, HaX0XKAEHHE
[Mpaxruka NepreHAnKyaspa MeX1y NpsMbIMH, METOZ 0OBEMOB.
Monynsb 17. Pewrenue 3aj1ad nepBoH 4acTu
[0 [TonBeaeHue UTOTOB.
g Maii IMpakTuka basoBbii Pelienne Bcex THITOB PewieHne Bcex Tunos 3anay Nel-Nel2. —

3a7a4y NepBoil YaCTH




Ipunoxenne 2. [lepeyeHb peKOMEHAOBAHHBIX Y4eOHBIX H METOAMYECKHX

MATEpPHAJIOB, 2JIeKTPOHHBIX 00pa3oBaTeabHbIX pecypcos (JOP)

YueGHasi TUTEpPATypa U I0NOJTHUTEIbHBIE 00pa3oBaTe/IbHbIe PecypChl:

e Anumos LLLA., Konsrun FO.M., Tkauesa M.B. n npyrue. Maremaruka: anrebpa u
Hayana MaTeMaTH4YeCcKoro aHajau3a, reoMeTpus. AnreOpa ¥ Hayaja MaTeMaTH4eCKOro
ananusa, 10-11 knacc. AxkunoHepHoe obwectBo "H3parensctso "Ilpoceeenue”,
2024 r.

e Mepsnsk A.Il., Homuposckuii J.A., Tlonsxos B.M.; nox pemaxuueii Tlomonsckoro
B.E.. Maremaruka. I'eometpus; yrnybneHHoe usyuenue, 10 ximacc. AKuinoHepHoe
obiccteo "HUanarenscrso "lpocsewuctne”, 2024 r.

HUHTepHeT-peCypchl:
e Poccuiickas snexTpoHHas wkona. I'eomerpus 10 knacc. [DnekTponHblit pecypce] —

httDs;//resh.edu.ru/subiecl/ 17/10/

e Martemartuxka. 10-11 knacc / ['comerpuueckue 3aaayun: akLeHT GOPMHUPOBaHUS Y
oBy4aromuXca YMEHHH MOKUCKa pelueHus 3aja4. [DIeKTpoHHbIH pecype] —

https://static.edsoo.ru/projects/case/2024/soo/mat/2/index_ htm|




