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HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma no npeamery «MaTtemaTuka: Anredpa u Hadyalia

MAaTCMAaTHYCCKOI'O aHaJIn3a. FCOMGTpI/IH» JJIA 10-11 kmaccoB cocTaBjeHa Ha

OCHOBC€:

denepanbHOro rOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIaPTa OCHOBHOTO
o01ero oOpazoBaHusl, yTBEpKAECHHBIN MTpukazoM MunoOpa3oBanus Poccun
ot 17.12.2010 Ne 1897 (B penakuuu npukazoB MuHucTepcTBa 00pa30BaHUs
u Hayku oT 29 nexabps 2014 roma Nel1644, ot 31 nexabps 2015 roma Ne
1577 , npukaza MunucrepctBa npocpenieHust ot 11.12.2020 roga Ne 712)
[IpumepHOi OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOILIETO
obpazoBanus. (OgobpeHa pemeHneM ¢enepaibHOro yueoHo-
METOANYECKOr0 O0BEeANHEHHS TI0 001IeMy oOpazoBaHuto. [IpoTokom ot 8
anpens 2015r. Nel/15, B penakiuu npoTokosa 3aceqanus (henepaibHOro
y4eO0HOMETOIMYECKOr0 00bETMHEHUS 110 00IIEMYy 00Pa30BaHUIO OT
04.02.2020 Ne1/20)

OcHOBHOI 00pa30BaTeIBLHON MIPOrPaMMbI OCHOBHOT'O O0IIIET0 00pa30BaHUS
MYHHUIIMTIATHHOTO 0011e00pa30BaTenbHOr0 YupexkaeHus «CpemHss Koa

Nely, yrBepxnénnas npukazom Cpegneit mkonsl Nel ot 24.03.2021 Ne38

[Tonoxenust o pabounx NporpaMmax MyHULUIIAIbHOTO
obureoOpazoBarenbHOro yupexaenus «Cpennssa mkona Nel» (yrBepkIeHo
npuka3zom Cpenneit mkosbl Nel ot 23.12.2016 Nel75, B penakuuu npukasa

Cpenneii mkonbl Nel ot 25.06.2021r. Ne99)

VYueOnsIit npeameT «MaremaTuka: Aﬂre6pa N Ha4daJla MaTCMaTH4YCCKOI'O aHaJIn3a.

['eometpusi» (0a30BbIN YPOBEHB) BKIIIOYAET JIBa COACPIKATEIBHBIX pa3jea:

«Maremartuka. Aﬂre6pa 1 Hayajla MaTEMaTHU4YECKOro aHainu3a» u «MaTeMaTHuka.

['eomeTpus».

B coctas YMK 110 anredOpe 1 HayajgaM MaTEMATHYECKOr0 aHAJIN3a BXOIAT:




1. ABrtopckas nporpamma o anreOpe U HauyajaM MaTeMaTUYECKOro aHajau3a
st 10-11 xknaccoB (0a3oBblit ypoBeHb), aBTop: Komsirun FO.M., c6opHuk
pabouux nporpamm, coctaButenb bypmuctposa T.A. M, «IIpocBeiienney,
2018 1;

2. Konsrun F0. M., TkauéBa M. B., [llabyaun M. U. u ap. Yuebuuk «Anredpa
¥ Havajia MaTeMaTudeckoro ananusa. 10 kimacc». ba3oBbiit u yrimyOnEHHBIM
ypoBHHU. - M, IIpocBemienue, 2018 T.

3. Komarun FO. M., Tkauéra M. B., [llabynun M. U. u ap. YueOuuk «Anredpa
¥ Hayajia MaTeMaTH4ecKoro ananuza. 11 kmacce». bazoBbeiii U yriyOnEHHbBIN

ypoBHHU. - M, IIpocBemienue, 2018 r.

B coctaB YMK 110 reomeTpun BXOJIAT:

1. ABropckas mporpamma no reomerpun Juist 10-11 kiaccos (6a30BbIi
ypoBeHb), aBTOp: AtanacsH JI.C., cOOpHUK pabouuX mporpamm,
cocraBurenb bypmuctposa T.A. M, «lIpocBemenne», 2018 r.

2. AranacsH JI. C., byry3oB B. @., Kagomues C. b. u ap. ['eomerpus. 10-11
Kiacchl. YueOHuk bazoBriit u yrimy0n€unbiii ypoBHu. — M, [IpocBemenue

2018 r.

Ha mn3yuenne npeamera «MaremMaTHka) OTBOAUTCS:

AnreOpa u Havajga MaTeMaTHYECKOTO aHAIIHA3a.
10 xmacc — 102 gacoB (3 yaca B HEAENIIO)
11 xnmacc — 102 gacoB (3 yaca B HEALNIO)
Bcero — 204 yaca.
['eomeTpus.
10 ximacc — 68 yacoB (2 yaca B HEJZIEIIIO)
11 ximacc — 68 yacoB (2 yaca B HEJZIEIIO)

Bcero — 136 gacos.



JINYHOCTHBIE pe3yjabTaThbl OCBOCHHUA IIpeaAMETAa

— HWHHUIHWATHBHOCTH, KPEATHBHOCTH, TOTOBHOCTh U CITOCOOHOCTH K
JUYHOCTHOMY CaMOOTIPEIETICHUIO, CIIOCOOHOCTh CTABUTH IIETH M CTPOUTH
’KU3HEHHBIE IIaHbL,

— TOTOBHOCTB M CIIOCOOHOCTBH 00YYarOIUXCS K OTCTAMBAHUIO COOCTBEHHOTO
MHEHHSI, TOTOBHOCTb M CTIOCOOHOCTb BBIpAa0aThIBaTh COOCTBEHHYIO ITO3HITHIO;

— TOTOBHOCTBb M CIIOCOOHOCTBH 00YYaOIIUXCS K CAMOPa3BUTHIO;

— YBa)XEHHUE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH Tepes; Poaunoi,
TOpPJIOCTH 3a CBOM Kpai, CBOIO PoauHy, MpoIioe U HacTosIee
MHOT'OHAITMOHAJILHOTO Hapoaa Poccuu;

— MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW;

— TOTOBHOCTH 00YYaronuXxcs K KOHCTPYKTUBHOMY YYaCTHIO B PUHSATUN
pEIICHHIA, 3aTParuBarOIINX WX MPaBa M HHTEPECHI,

— TOTOBHOCTH U CITOCOOHOCTH BECTH JAHAIIOT C IPYTUMHU JIOABMU, JOCTUTATh B
HEM B3aMMOIIOHUMAaHUs, HAXOAUTh OOIIHE IEIU U COTPYAHUYATH IS UX
JIOCTYIKEHHUS,

— TPHUHATHE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKHUTEIIBHOE U
n00poXKenaTeIbHOE OTHOIIIGHHUE K JPYTrOMY YEJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PCHHIO;

— Ppa3BUTHE KOMIIETEHIIUH COTPYIHHYECTBA CO CBEPCTHUKAMH, IETHMU
MJTQJIIIEr0 BO3pacTa, B3POCIBIMUA B 00pa30BaTEIbHON, OOIIECTBEHHO TTOJIC3HOM,
y4e0HO-HCCIIeIOBATENBCKOM, MPOESKTHON U APYTUX BUIAX NEATEILHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaJICHHE JIOCTOBEPHOM MH(MOPMAIIMEH O MEePEIOBBIX JOCTHKCHUSIX U OTKPBITHSIX
MHPOBOW M OT€YECTBEHHOW HAYKHU;

— TOTOBHOCTb M CIIOCOOHOCTH K 0OpPa30BaHUIO, B TOM UHCIIC

CaMOO6pa3OBaHI/HO, Ha MPOTAXKCHUU BCEH JKHU3HH, CO3HATCJIBHOC OTHOIICHHUEC K



HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICITHON MPOodhecCHOHATBHON H
OOIIECTBEHHOM JESITEIILHOCTH;

—  ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHIECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

—  OCO3HaAHHBIN BEIOOP OymyIel nmpodeccun Kak MyTh U CIIOCO0 peaTn3aium
COOCTBEHHBIX JKM3HEHHBIX TJIAHOB;

— TOTOBHOCTBH 00YYaromuxcs K TpyJA0BOi MpodhecCuOHATBHOM 1eITeTbHOCTH
KaK K BO3MOXXHOCTH Y4YacTHs B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
rOCy/1IapCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIEM;

—  TMOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIOJSM TPY/a, TPYAOBBIM
JTOCTIKEHHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIIEHUE K

pa3HbIM BUJAM TPYJIOBOU JESITEIbHOCTH;



MeTanpeamMeTHbie pe3yJibTAThl 0CBOCHUS MpeIMeTa

PerynsiTuBHBIE YHUBepcaJbHbIe Y4eOHbIe NeiiCTBHA
BbInyCKHHK HAY4YHTCH:

CaMOCTOATENILHO ONPEAENATH 1IeNU, 3a/1aBaTh NapaMeTPhbl U KPUTEPUH, IO
KOTOPBIM MOKHO ONPEJEINTb, YTO LI€JIb JOCTUTHYTA;

OLICHMBATh BO3MOXHBIE ITOCIIEACTBUS JOCTUKEHUS TOCTaBICHHOM LIETU B
JeSITeIbHOCTH, COOCTBEHHOM KU3HU U )KU3HHU OKPYKAIOUIUX IO, OCHOBBIBAsICh
Ha COOOpa)KeHUSAX 3TUKHU U MOpaJH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNbHOM
JESITENIbHOCTU U )KU3HEHHBIX CUTYaIUsIX;

OLIEHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APYrue HeMaTepualbHbIE PECYpCHI,
HEOOXOJIUMBbIE ISl IOCTHXKEHHS TTOCTABJICHHOM LENH;

BBIOMPATH MMYyTh JOCTUKEHUS LENH, IJTAHUPOBATh PELIEHUE TOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepualbHble U HEMaTepUaIbHbIE 3aTPATHI;

OpraHu30BbIBaTh 3(PPEKTUBHBIN TOUCK PECYPCOB, HEOOXOUMBIX IS
JOCTHKEHUS ITOCTABJIECHHOM LIENH;

COIOCTABIIATH IMOJYYEHHBIN pe3ybTaT ACSITEIBHOCTH C IOCTABICHHOM 3apaHee

OCJIBIO.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicCTBUSA
BoInycKHMK HAYYUTCSH:

UCKaTh U HaXOJUTh 00OOIIECHHBIE CITIOCOOBI pEIIeHHUs 3a7a4, B TOM YHCIIE,
OCYILECTBIISITh PAa3BEPHYTHIA HUH(POPMAIMOHHBIN MTOUCK U CTAaBUTh Ha €r0 OCHOBE
HOBBIE (yueOHbIE U MTO3HABATEIbHBIC) 33/1a4H;

KPUTUYECKHU OIIEHUBATh U UHTEPIPETUPOBATH UHPOPMAIUIO C PA3HBIX MO3UIUH,
pacIio3HaBaTh ¥ (UKCUPOBATH IMIPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHKAX;

WCII0JIb30BaTh PA3IMYHbIE MOACIBLHO-CXEMAaTHYECKHE CPEJICTBA JJIS
MPEJICTABJIEHUS CYIIECTBEHHBIX CBSI3EH U OTHOIICHUH, a TAKXKE MPOTUBOPEUHH,

BBISIBJICHHBIX B I/IH(bOpMa]_II/IOHHBIX HCTOYHHKAX,



HAXOJUTh U IPUBOJIUTHh KPUTHYECKHUE apTyMEHTHI B OTHOIIICHUH ACHCTBUN 1
CY)KIEHUH JPYroro; CIIOKOWHO M pa3yMHO OTHOCHUTHCS K KPUTHICCKUM
3aMEUaHUSM B OTHOIIICHUH COOCTBEHHOT'O CY)KJICHHS, pACCMAaTPUBATh UX KaK
pecypc cCOOCTBEHHOT'O Pa3BUTHUS;

BBIXOJUTH 32 PaMKH YI€OHOTO MTPEAMETa U OCYIIECTBIISATH IIeJICHATIPABICHHBIN
MIOWCK BO3MOXHOCTEH NIl IIHMPOKOTO MIEPEHOCA CPEICTB M CIOCOOOB JIEHCTBUS,

BBICTPaMBaTh UHANBUAYAIHHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YIUTHIBAS

OIrpaHUYCHUS CO CTOPOHBI APYTUX YUACTHUKOB U PCCYPCHBIC OI'PAHUYCHU.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS
BoInycKHMK HAYYUTCSH:

OCYILECTBJISITh JETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTpU 00pa30BaTEIbHON OpraHU3alliK, TaK U 3a e MpeiesiamMmu),
oI0UPATh MAPTHEPOB IS ISTTOBONM KOMMYHUKAITUH UCXOS U3 COOOpaKCHHIA
pPEe3yJAbTAaTUBHOCTU B3aUMOJICUCTBUS, & HE JTUYHBIX CUMIATUH;

IIPY OCYIIECTBICHUH TPYIIIIOBOI pabOThI OBITh KaK PYKOBOJUTENEM, TaK U
YJICHOM KOMaH/IbI B Pa3HBIX POJISX (T€HEpATOp UIEH, KPUTUK, HCTIOJTHUTEND,
BBICTYTAIOIINMA, SKCIEPT U T.1.);

KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSIX PEaTbHOI0, BUPTYAIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BepHYTO, JJOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) SA3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOHPJIMKTOTCHHBIE CUTYAIUH U TIPEIO0TBpaIiaTh KOHGIUKTHI 0
WX aKTUBHOU (ha3bl, BEICTPAUBATH JCTOBYIO U 00pa30BaTEIbLHYI0 KOMMYHHUKAIIHIO,

n30eras IMYHOCTHBIX OLICHOYHBIX CY)KI[GHPlﬁ.



IIpedmemHuble pe3y1ibmambsl 0c80eHUS npedmema (Mamemamuka 10-11 kaacc)

Mamemamuka: aﬂ2e6pa U Ha4a.sa mamemamu4yecKko2o aHaausa, ceomempus

ba3oBblil ypoBeHb

«IIpo6eMHO-PyHKIMOHAJIbHbIE PE3YJIbTATHD)

Pa3gea

|. BbIyCKHMK HAYYHUTCS I11. BoIyCKHHUK MOJYYHT BO3MOKHOCTD

Iesan ocBoeHust
npeamMera

HAYYUTbLCH
HJ’IH HCIIOJIB30BaHUA B HOBCGI[HGBHOﬁ ZKHN3HHU U ,ZZJZ}Z paseumus MmoludileHusl, UCnojib306AaHUA 6
oOecreueHns BO3MOKHOCTH YCIICIIHOTI O NOBCEOHEBHOU IHCUZHU
MMPOAOJIZKCHHA O6p330BaHI/I$I I10 CIICIUAJIbHOCTAM,
HC CBS3AaHHBIM C IIPUKIAAHBIM HCIIOJIb30BAHUEM U obecneuerus 603MOdNCHOCIU yeneunoco
MATEeMATHKH l’lpOOOJZDfCBHu}Z 06pa306aHl/l}Z no cneyuairbHoOCmAm, He

CBA3AHHbIM C npumadnbzm UCnoivb3oeaHuem
mamemamuxu




Inemenmot meopuu
MHOJ#ICecme u
mamemamuueckou
JlocUuKu

— OrepupoBaTh Ha GA30BOM YPOBHE
MTOHATHUAMU: KOHEUHOE MHOYKECTBO, DJIEMEHT
MHOYECTBA, [IOJMHOXECTBO, IIEPECEUCHUE U
00bEAMHEHNE MHOXKECTB, YUCIIOBbIE
MHOKECTBA HAa KOOPAMHATHOM MPSMOW,
OTpPE30K, UHTEPBAIL;

— OnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMU:
YTBEPXKIEHUE, OTPULIAHUE YTBEPKIACHHUS,
VCTUHHBIE U JIO)KHBIE YTBEPKIACHHUS, IPUUHHA,
CJIEJICTBHE, YACTHBIN CIy4yail 001Iero
YTBEPKAECHUSA, KOHTPIIPUMED;

— HaxOJWTh MepeceyeHue U 00bEAMHEHUE IBYX
MHO>XECTB, IPEJCTABIECHHBIX I'papUUECKu Ha
YUCIIOBOU MPSIMOW;

— CTpPOUTH HA YHCIOBOM MPSIMON MOAMHOXKECTBO
YUCJIOBOT'O MHOXKECTBA, 3aJaHHOE
IPOCTEHIINMU YCIOBUSIMY,

— Ppacro3HaBaTh JIOKHBIC YTBEPKICHUS, OIIUOKH
B PaCCyXICHUSX, B TOM YHCJIE C
UCII0JIb30BaHUEM KOHTPIIPUMEPOB.

B nosceonesnoil dcuznu u npu uzyyeHuu Opyeux
npeomemos.

— HCIIOJIB30BaThb YHCJIOBBIC MHOXXCCTBA HA

2
- Onepupoeamb NOHAMUAMU. KOHEeYHOoe

MHOHCECMBO, DIeMEHM MHONCECmad,
NOOMHOMCECMBO, NepeceyeHUe U 00beOUHeHue
MHOHCECMB, YUCT08blE MHOMICECMBA HA
KOOPOUHAMHOU NPSAMOU, OMPE30K, UHMEPBAIl,
NOJLYUHMEPBAIL, NPOMEIHCYMOK C BbIKOIOMOLL
MouKou, epaghuieckoe npedcmasieHue
MHOIHCECE HA KOOPOUHAMHOU NIOCKOCIIUL,
onepuposamv NOHAMUAMU. YINGEPHCOeHUE,
ompuyarue ymeepircoeHust, UCMUHHbIE U TOHCHbLE
ymeepoicoeHus, NPUYUHA, credcmeue, 4acmuolil
caydai 0owe2o ymeepicoeHuss, KOHmpnpumep,
nposepsimb NPUHAONEHCHOCHb dlleMEeHma
MHOIICECBY;

Haxooums nepecevenue u 00veOuHeHue
MHOJHCECMB, 8 MOM YUC/Ie NPeOCMABIeHHbIX
epaghuvecku Ha YUC1080U NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU,

nPOBOOUMb OOKA3AMENbHbLE PACCYHCOEHUSL 0I5
000CHOBAHUS UCMUHHOCTU YIMBEPHCOCHULL.

B noeceownesnou scusnu u npu uzyuenuu opyaux

npeomemoas:

UCnojbzoeams yucjioevle MHodcecmed Ha

! 35iech 1 nalee: paco3HaBaTh KOHKPETHBIE IPUMEPHI OGLIMX MOHSTHIA 10 XapaKTePHBIM IPH3HAKAM, BEIOIHSATE ACHCTBHS B COOTBETCTBHH C ONPE/IEICHHEM H IIPOCTEHIITHMHA
CBOWCTBAMH MOHATHH, KOHKPETU3NPOBATH IPUMEPAMHU OOIIHE TIOHSTHSL.
% 3/1ech U Janee; 3HATh ONPEICICHHE IOHSTHS, yMETh MOSCHITH €r0 CMBICI, YMETh HCIIOB30BaTh MOHSTHE H €ro CBOMCTBA IPH IPOBEICHHH PACCYKICHHUIT, PEICHNH 3a/[ad.




KOOPAMHATHOM IIPSMOM 1JIs1 OIIMCAaHUSA
peanbHBIX MPOLIECCOB U SIBJICHUN;
[IPOBOJUTH JIOTHYECKHUE PACCYKICHUS B
CUTYyalUsAX ITIOBCEIHEBHOM KU3HU

KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU OJI51 ONUCAHUSL PEAIbHbIX NPOYECCos U
A6IeHULL;

npPoBOOUMb OOKA3AMENbHbLE PACCYHCOEHUS 8
CUmyayusx N08CeOHeS8HOU JHCUZHU, NPU peuleHUU
3a0a4 u3 Opyeux npeomemos

Yucna u
8bIPAdCeHUA

OnepupoBath Ha 0a30BOM YPOBHE MOHSITUSIMU:

LIEJIO€ YUCIIO, IETUMOCTh YHCE,
OOBIKHOBEHHAs IpO0b, AECATUYHAS 1PO0b,
palyoHaNIbHOE YNUCIIO0, TPUOIHKEHHOE
3HAYEHUE YUCIIA, YACTh, 10JIsI, OTHOILIEHUE,
MIPOLIEHT, MOBBIIIEHUE U MOHIKEHNE Ha
3aJJaHHOE YMCJIO MPOLIEHTOB, MacUITa0;
OIepUpoOBaTh Ha 0A30BOM YPOBHE MOHATHUSMH:
Jorapudm ymucna, TPUroHOMETpUIecKas
OKPYXHOCTb, TpalycHasi Mepa yria, BeTu4ruHa
yrIJia, 33IaHHOTO TOYKOM Ha
TPUTOHOMETPUUYECKON OKPYKHOCTHU, CUHYC,
KOCHHYC, TAHT€HC U KOTaHT €HC YTJIOB,
MMEIOIINX TPOU3BOJIbHYIO BETMUHHY;
BBINOJIHATH apU(PMETHUIECKHE JEHCTBUS C
[EJBIMHU B PalliOHATBHBIMU YHCIIAMU,
BBITIOJTHSTH HECTIOKHBIE MTPEOOPa30BaHUs
YHCIIOBBIX BBIPAXKEHUHN, COAEPKAIIUX CTEIEHU
qucell, TM00 KOPHU U3 YKcel, 1100
norapuMbl YUCETT;

CPaBHMBAThH pallMOHAIbHbBIC YHCIA MEKIY
co0oM;

C600600HO onepuposamov NOHAMUAMU. Yeloe
YUCTO, 0eTUMOCIb YUCe, 0ObIKHOBEHHAs OPOOb,
decsimuyHas Opodwb, payuUoHAIbHOEe YUCTO,
NPUOTUINCEHHOE 3HAYEHUE YUCLA, YACb, 004,
OmHoOweHue, NPOYeHm, NOBbILUEHUE U NOHUNCEHUE
HA 3a0aHHOe YUCI0 NPOYEeHMO8, Macuimao,
npUBOOUMb NpUMepblL Yuces ¢ 3a0AHHbBIMU
ce0UCMBAMU OeTUMOCTU

onepuposamv NOHAMUAMU: 102apupm ducia,
MPULOHOMEMPUYECKASL OKPYIHCHOCID, PAOUAHHAS
U epadycuas mepa yana, 8eluduna yeia,
3A0AHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU
OKPYIHCHOCMU, CUHYC, KOCUHYC, MAHEEHC U
KOMAH2EHC Vllo8, UMEIOWUX NPOU3BOTbHYIO
BENUYUHY, YUCLA € U T,

BbINONHAMb apu@dmemuyeckue 0eticmausl,
couemasl yCmHbvle U NUCbMEHHble NPUeMbl,
NPUMEHSISL NPU HEOOX0OUMOCMU BbIYUCTIUMEIbHbIE
ycmpoucmea,

HAX00Uumv 3HaA4eHUsi KOPHS HAMYPAaibHOU
cmenenu, cmeneHu ¢ pAyUOHAIbHbIM
noxkazamejem, 102apuhma, UCNob3ys npu




— OLIEHUBATh U CPABHUBATH C pAllMOHATBHBIMU
YKCJIaMU 3HAYECHHUS LIEJIbIX CTENEHEN YUCEll,
KOPHEHN HaTypaJbHOU CTEIICHU U3 YHCEl,
norapu(MoB YHCEIl B MPOCTHIX CIIydasiX;

— H300paxaTb TOYKAMH HA YUCIOBOU MPSIMOM
LIETIbIE U PALIMOHAIIBHBIEC YNCTIA;

— M300pakaTh TOYKAMU HA YUCIOBOU MPSIMOM
LeJbI€ CTENEHU YK CEell, KOPHU HaTypajIbHOU
CTETNEHH U3 YHCEll, Jorapu(pMbl YUCEN B
MPOCTHIX CIyYasx;

— BBINOJHATH HECTIOKHBIE TPEOOPa30BaAHNUS
HEBIX U IPOOHO-PAMOHATBHBIX OYKBEHHBIX
BBIPAKCHUM,

— BBbIpaXKaTh B IPOCTEHIINX CIy4asx U3
PaBEHCTBA OJIHY IIEPEMEHHYIO YEPE3 JIPYTHUE;

— BBIYUCIIATH B IPOCTHIX CIy4YasX 3HAUYCHUS
YHUCJIOBBIX U OYKBEHHBIX BBIPAKECHUI,
OCYIIECTBIISISI HEOOXOIMMbIE TTOJICTAHOBKHU U
npeoOpa3oBaHus;

— H300paxkaTb CXEMAaTUYECKH YIOJl, BEJIMYMHA
KOTOPOT'0 BBIpAJKEHA B IPALYCax;

— OLIEHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA,
KOTaHI'€HCa KOHKPETHBIX YTJIOB.

B nosceonesnou srcuznu u npu uzyuenuu opyaux
VUEOHbIX NPeOMemos:

BBITIOJTHATDH BEIYHMCIICHHW:A IIPU PCHICHUHU 3ada4

HeoOX00UMOCmU 8bIYUCTUMEIbHBLE YCIPOUCMBA,
NOIb308aMbCsL OYEHKOU U NPUKUOKOU NpU
NPAKMUYECKUX paciemax,

nPOBOOUMb NO U3BECNHBIM YOPMYIAM U
npasuiam npeobpazo8arus 6yKEeHHvIX
BbIPANCEHUL, BKTIOYAIOWUX CIMENneHU, KOPHU,
Jloeapugmul u mpueoHomempuieckue QyHKyuu,
HAaxooumsv 3Ha4eHUs YUCLO8bIX U OYKBEHHbIX
BbIPAdNCEHUL, OCYWeCMEss HeoOX00UMble
NOOCMAHOBKU U NPeodPA308aAHUSL,

u3obpasicams cxemamuiecku y2oJ, GeIudUHa
KOMOPO20 8bIPAdCEHA 8 2PAOYCAX UTU PAOUAHAX;
UCNONIL3068AMb NPU PeuleHUU 3a0ay MadIuYHble
3HAYEHUs MPULOHOMEMPUYUECKUX DYHKYULL Y2N08,
BbINOJHAMb NEPEBO0 GENUYUNBL Yela U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnou scusnu u npu uzyuenuu opyaux

VUEOHbIX NPeOMemos.

BbINONHAMb OCUCBUSL C YUCTOBLIMU OAHHBIMU
npu peuleHuu 3a0ay NpaKkmuyecko2o xapaKxmepa
U 3a0a4 U3 pa3IuUyHbIX 0baacmelt 3HAHuUll,
UCNONB3YS NPU HeOOXOOUMOCMU CNPABOYUHbLE
mMamepuanvl U 8bIYUCIUMENbHbBIE YCIMPOUCMBA,
OYEeHUBAMb, CPABHUBAMb U UCNOIL3068AMb NPU
peweruu npaKmu4ecKux 3a0a4 Yuciogvle
SHAYeHUsl PeaibHbIX 8eJIUYUH, KOHKDEMHbLE




MPAKTUYECKOT0 XapaAKTEPa;

BBINOJIHATH MPAKTUYECKHUE PACUETHI C
MCIIOJIb30BAaHUEM TTPU HEOOXOJTUMOCTH
CIIPABOYHBIX MATEPUATIOB U BEIYUCIUTEIIBHBIX
YCTPOMCTB;

COOTHOCUTH PEAIbHBIE BEIIMYUHBI,
XapaKTePUCTUKN OOBEKTOB OKPYKAIOIIETO
MHPA C UX KOHKPETHBIMH YHCIOBBIMH
3HAYCHUSIMU,

WCIOJIb30BaTh METO/IbI OKPYTJICHHUS,
MPUOITMKEHUS U IPUKUIKA TIPU PEIICHUU
NPaKTUYECKUX 3a]1a4 MTOBCETHEBHOMN KU3HU

YUCTOBbIE XAPAKMEPUCTNUKU 00bEKM 08
OKpYHCaowe2o Mupa

Ypaenenusn u
HepaseHcmea

PemaTe nuHeHbIE ypaBHEHNS U HEPABEHCTBA,
KBaJIpaTHBIC YPaBHEHUS;

penrath JorapuGMUIecKre YpaBHCHHS BUIA
log 5 (bx + ¢) = d u npocreiinne HepaBeHCTBA
Buza log o X < d;

peniaTh Moka3areabHbIC YpaBHEHUS, BUA
a”™*°=d (rge d MOXHO IPEICTABATH B BUAE
CTEINEHU C OCHOBAHUEM a) U MPOCTEHIINE
HepaBeHcTBa Buaa a8 < d  (rae d MoxkHO
IIPEACTaBUTh B BUJIC CTETICHU C OCHOBaHUEM
a);.

MIPUBOJIUTH HECKOJIBKO IIPUMEPOB KOPHEH
IIPOCTEHIIIEr0 TPUTOHOMETPHUYECKOTO
ypaBHEHHMS BUJa: sSin X =&, COSX =a, tgXx =a,
ctg X = a, rae a — TabIMYHOE 3HAUCHHE
COOTBETCTBYIOILEH TPUTOHOMETPUUECKOU

Pewamo payuonanvuvle, noxazamenvnuvie u
Jloeapugpmuyeckue ypasHeHus: U HepaseHcmaa,
npocmetiuiue UppayuoHaIbHole U
MpUeoOHOMempuyecKue ypasHenus, HepageHcmad
U Ux cucmemol;

UCNONIL3068AMb MEMOObl peuleHUsl YPAGHEHULL:
npuseoenue K udy «npouzgedeHue pagHo Hyux»
UNU «HACMHOE PABHO HYIIOY, 3AMeHA
nepemMeHHbIX,

UCNONIL3068AMb MEMOO UHMEPBATLO8 OISl PeULeHUS]
HepageHCmas,

UCNONB308aMb 2paAduUecKull Memoo 0is
NPUOTUICEHHO20 PeLeHUsl YPABHEHULL U
HepageeHCcmas,

u3obpascams Ha MPUSOHOMeMpPU4ecKou
OKDYHCHOCIU MHONCECTNBO PeUleHUll




GyHKUIHU.

B nosceonesnoil ocuznu u npu uzyueHuu opyeux
npeomemos.

— COCTaBJISITh U PEIIATh YPABHEHUSA U CUCTEMBI
YPaBHEHUN NPU PEMIEHUH HECITOKHBIX
IIPAKTUYECKUX 3a/1a4

npocmeuux mpuecoHOMempuieckKux ypagHeHuu u
HepageHcme,

8bINONIHAMb OMOOP KOPHEU YPAGHEHULL UNU
pewieHull HepageHcme 8 COOmeemcmeul ¢
OONOIHUMENLHBIMU YCA0BUAMU U OZPAHUYEHUSMU.

B noeceownesnoui scusnu u npu uzyuenuu opyaux

VUEOHbIX NPeOMemos.

COCMasAms U peuams YPasHe s, CUCHEeMbl
YPasHeHull U HepaseHCmaea NPy peuleHuu 3a0ay
opyaux yuebHvix npeomemos;

UCNONIb3068aMb YPAGHEHUS U HEPABEHCMEA OJisl
HOCMPOEHUsL U UCCIeO08AHUSL NPOCMEUUUX
Mamemamuyeckux Mooeneti peaibHbiX CUmyayull
UNU NPUKTAOHBIX 3A0aY,

YyMemsb UHMePnpemuposams noJyYeHHbI NPU
peulenuy ypasHeHus, HepaseHcmea Uil CUcmembl
pe3yabmam, oYyeHU8amo e20 npasoonoooodue 8
KOHMmeKcme 3a0aHHOU PeanlbHOl CUMYayuy Ui
NPUKIAOHOU 3a0a4u

DyHKYuu

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUIMMU:

3aBUCUMOCTbH BEJIMYWH, (DYHKIIHS, apTYMEHT U
3HaueHue (QyHKIMH, 00JIaCTh ONpeIeTICHUs U
MHOXXECTBO 3HAUCHHUH (PYHKINH, Tpaduk
3aBUCUMOCTH, TpaduK QPyHKIMHN, HYITU
(yHKIIUHU, TPOMEXKYTKHU 3HAKOIIOCTOSHCTBA,
BO3PAaCTaHUE HA YHCIOBOM IIPOMEKYTKE,

Onepuposams NOHAMUAMU. 3A8UCUMOCTD
8eUYUH, DYHKYUS, apeyMeHm U 3HAYeHUue
@dyukyuu, obracme onpeoeneHus: U MHONCEeCmeo
3HaueHull QyHKYUul, epapux 3asucumocmu,
epaghux yHxyuu, Hyau QyHKyuL, npomedlcymru
3HAKONOCMOAHCMEBA, 803PACHAHUE HA YUCTIO80M
npomedicymeke, yovleaHue Ha YUCI080M




yObIBaHHME HA YUCIOBOM ITPOMENKYTKE,
HauOOoJbIIEE U HAUMEHbIIIEE 3HAUYCHUE
(YHKIHUY HA YUCIIOBOM ITPOMEKYTKE,
nepuoanydecKasi GyHKIMs, TEPUOT;
orepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMH:
npsimMasi 1 oOpaTHasi IPOMOPIIMOHATILHOCTD
JUHEHas, KBaJpaTuyHasi, JiorapupMuueckas u
nokasareiibHas (PyHKITUH,
TPUTOHOMETPHUUECKHE (DYHKIINH;
pacno3HaBaTh rpauKH 3JIE€MEHTAPHBIX
(GyHKIUH: IPSIMOU U 0OpaTHOM
IIPOIIOPLUMOHAIIBHOCTH, TUHENHOM,
KBaAPaTUIHOM, TOTapu(PMUIECKON U
MoKa3aTeabHON (DYHKITUH,
TPUTOHOMETPUUECKUX HYHKITUH;

COOTHOCHUTH TpaUKH 3JIEMEHTAPHBIX
(GyHKIUH: IPSIMON 1 0OpaTHOM
MPONOPUHUOHAIBHOCTH, TIMHENHOM,
KBaIPATUIHOMN, JOrapu(pMUIECKON U
MOKa3aTebHON (DYHKIIMH,
TPUTOHOMETpUYECKUX QYHKIHMA ¢ popmynamu,
KOTOPBIMH OHH 33]1aHBbI;

HAXOJUTh MO rpaduKy NpUOINKEHHO
3HauYeHUS (PYHKITUHU B 33JIaHHBIX TOYKAX;
OTpeAeNTh MO0 IpauKy CBOMCTBA HYHKIIUU
(HyM, IPOMEXYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKA MOHOTOHHOCTH, HAMOOJIBIIINE U
HAaMMEHbBIINE 3HAYCHUS U T.11.);

npomesicymke, HauboIvulee U HauMeHbulee
3HaueHue QYHKYUU Ha YUCTIO80M NPOMEINCYMKE,
nepuoouyeckas QyHKyus, nepuoo, YemHas u
HeuemHas QyHKyuu;

onepuposamv NOHAMUAMU: NPAMAS U OOPAMHASL
NPONOPYUOHATLHOCMb, TUHEUHAS, K8BAOPAMUYUHAS,
Jloeapugpmuyeckas u noKasamenvHas QyHKyuu,
mpu2oHoMempudecKkue QyHKyuu,

onpeoensims 3HayeHue QYHKYuu no 3HAYeHUro
apeymenma npu pasiuyHulx cnocooax 3a0aHus
dyukyuu,

cmpoums epagpuKu u3y4eHHbIX QYHKYULL,
onucvI8amy no 2papuxy u 8 NPOCMenuux
Cyyuasx no oopmyne nogeoenue u c8oUCmad
@dyukyuil, Haxooumov no epaguxy GyrnKyuu
Haubonvuue U HauMeHbuue 3HA4YeHUs;
cmpoums 3CKuU3 epaguxa gyuxyuu,
yooesnemeopsaouell NPUBeOeHHoMy Habopy
YCI08ULL (MPOMENHCYMKU 803DACMAHUSA/YObIBAHUS,
3HaueHue QYHKYuU 8 3a0aHHOL MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

peutams ypasHerus, npocmetiuiue Cucmembl
VPasHeHull, UCNOIb3YSL CBOUCMBA PYHKYULL U UX
epaghuxos.

B noeceonesnou scusnu u npu uzyuenuu opyaux




— CTPOUTD 3CKU3 Irpaduka QyHKIINH,
YIOBJIETBOPSIOLIEH IPUBEIECHHOMY Ha0Opy
yCJI0BUil (IPOMEXKYTKH BO3pacTanus /
yObIBaHMSI, 3HAUCHHE (PYHKIIUU B 3aIaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.1.).

B nosceonesnoil scuznu u npu uzyyeHuu opyeux
npeomemos.

— OMpeaensaTh Mo rpagukamM CBOMCTBA PeAIbHBIX
IPOIIECCOB U 3aBUCUMOCTEN (HanOOJIbIINE U
HAaUMEHBIIINE 3HAYEHUSI, TPOMEKYTKHU
BO3pACTaHUs U yOBIBAHUS, TPOMEKYTKH
3HAKOTIOCTOSHCTBA U T.I1.);

— UWHTEPIPETUPOBATH CBOKMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKON CUTYaIluU

VUEOHbIX NPeOMemos:

onpeoensimo no 2paghuKkam u UCnoIb308amsy OJisl
peueHus NPUKIAOHbIX 3a0ay C80UCMBA PealbHbIX
npoyeccos u 3agucumocmeli (Hauboavuiue u
HauMeHbuiue 3HAYEHUSl, NPOMENCYMKU
803pacmanus u yovieanus hyHkyuu,
NPOMENCYMKU 3HAKONOCMOSHCINGEA, ACUMNIMOMDbL,
nepuoo u m.n.);

UHMEPNPemupoB8amsv C8OUCMEA 8 KOHMeEKCme
KOHKPEMHOU NPAKMUYEeCKOU CUmyayuu,;
onpeoensimsb no cpaguxam npocmeiiuiue
Xapakxmepucmuxu nepuoouteckux npoyeccos 8
ouonocuU, IKOHOMUKE, MY3bIKe, PAOUOCEI3U U OP.
(amnaumyoa, nepuoo u m.n.)

Inemenmot
Mamemamuueckozo
aHaiu3a

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUIMMU:

MPOU3BOIHAS (PYHKITUU B TOUKE, KacaTelbHas
K rpaduKy QyHKIIMH, TPOU3BOAHAS (PYHKIINH;

— ONpenemsATh 3HAYCHHUE MPOU3BOAHON (PYHKITUU
B TOYKE 10 U300PKEHHUIO KacaTeIbHOM K
rpaduKy, MPOBEICHHON B 3TON TOYKE;

— pemiath HECIOKHBIC 3a/1aUl Ha IPUMEHEHHUE
CBSI3U MEXTY IPOMEKYTKaMHA MOHOTOHHOCTH
¥ TOYKaMH dKCTpeMyMma (PYHKIIUHU, C OTHON

CTOPOHBI, X ITPOMCIKYTKAMH 3HAKOIIOCTOSHCTBA

Y HYJSIMU TIPOU3BOIHOM 3TON QYHKIIUU — C
IPYTOH.

Onepuposams NOHAMUAMU. NPOU3BOOHASL
@YHKYUU 8 MOuKe, KAcamenbHasl K epaguxy
@dyHKyuU, nPou3800HAsT PYHKYUU,

BLIYUCIAAMb NPOU3BOOHYIO OOHOUIEHA,
MHO20YJIeHa, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbl YHKYUIL;

BLIYUCTISIMb NPOUZBOOHBIE DIEMEHMAPHBIX
dyHKYyULl u uUx KOMOUHAYUU, UCNONBL3YS
CNPABOUHBIE MAMEPUATBL,

uccne0osams 8 NPOCMeUWUX CLyuasx QyHKyuu
Ha MOHOMOHHOCMb, HAX0OUMb HAUOObUILE U
HaumeHbuue 3Ha4eHus. YYHKYutl, Cmpoums




B nosceonesnoii scuznu u npu uzyyeHuu opyeux
npeomemos.

— TMOJNB3YACH 'paKaMH, CPaBHUBATh CKOPOCTHU
BO3pacTaHus (pocTa, MOBBILICHUS, YBEITHUUEHUS
U T.II.) WU CKOPOCTH yObIBaHUA (ITaJeHus,
CHW)KEHMS, YMEHBILICHUS U T.I1.) BEJIMYUH B
pealIbHbIX MPOLECcCaX;

— COOTHOCHUTH Ipa()MKH peasibHbIX MPOLECCOB U
3aBHCUMOCTEN C UX OIMMCAHUAMH,
BKJIFOUAIOIIMMH XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus! (ObICTPBIN pOCT, MIIaBHOE
HOHUKEHUE U T.I1.);

— HCIONb30BaTh rPauKU peaIbHBIX MPOLECCOB
JUTSl pELIEHUS] HECJIOXKHBIX TPUKIIAAHBIX 3324,
B TOM YMCJI€ OIIpenensis o rpaduKky CKOpOCTb
X0J1a mpouecca

epaguru MHO2041eH08 U NPOCMEULUUX
PAYUOHANBHBIX QYHKYULL C UCNONB308AHUEM
annapama mMamemamuyecko20 aHalu3d.

B noeceownesnoui scusnu u npu uzyuenuu opyaux

VUEOHbIX NPeOMemos:

peuiams NPUKIaoHsle 3a0ayu U3 OUOI02UlU,
Quzuku, Xumuu, SKOHOMUKU U OPYyeUx npeomemos,
CBA3AHHbBIE C UCCTe008AHUEM XAPAKMEPUCTIUK
PEAbHBIX NPOYECCO8, HAXOIHCOCHUEM
HauUOONLUUX U HAUMEHLUUX 3HAYEHUL, CKOPOCMU
U YCKOpeHust u m.n.;

UHMEPNPEemuposams NOIYUeHHble Pe3)Ibmamol

Cmamucmuka u
meopus
eéepoamuocmelil,
Jl02uKa u
KOMOuUHamopuka

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
ONMUCaTEIbHBIMU XapaKTePUCTUKAMHU
YHICIIOBOTO Habopa: cpenHee apudMeTuieckoe,
MeauaHa, HanOobIlIee 1 HAMMEHBIIICE
3HAYCHUS;

— OmnepupoBaTh Ha 6A30BOM YPOBHE MOHSATUSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHUS, CIyYalHBIH
BBIOOD, ONIBITHI C PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU;

— BBIYUCIIATEL BEPOATHOCTH COOBITHHM Ha OCHOBE

Hmems npedcmasnenue o OUCKpemHuIxX u
HENpepblEHbIX CAYYAUHBIX GEIUYUHAX U
pacnpeoeieHUsx, 0 He3a8UCUMOCIU CLYYAUHBIX
BENUYUH,

umems npedcmaesienue 0 MamemamuyeckKom
02HCUOAHUU U OUCNEPCUU CTYUALHBIX GEIUYUH,
umems npedcmasiieHue 0 HOpMAaibHOM
pacnpeoenenuu u npumepax HOpMaibHO
pacnpeoesieHHbIX CYYAUHBIX BeTUYUH,
HOHUMAMb CYMb 3AKOHA OONbUIUX YUCeN U




nmoacdcTa yucijia uCxXod0B.

B noscedHe8HOU H#U3HU U pu usy4YyeHuu opyaux npedmemos:

OLICHUBATh U CPAaBHUBATH B MPOCTHIX CIIydasx
BEPOATHOCTHU COOBITHI B PeabHOM KU3HU;
YUTaTh, CONIOCTABJIATh, CPABHUBATD,
MHTEPIIPETUPOBATH B IPOCTHIX CIIyYasx
peanbHbIE JaHHbIE, IPEICTABICHHBIE B BUJIE
Ta0NuLl, TUarpamMm, rpauKkoB

8blO0OPOYHO20 MemOOad UMepPeHUs.
geposmuocmelt;

—  umemv npedcmasieHue 00 YClo8HOl
8EPOAMHOCMU U O NOJIHOU 8EPOSIMHOCU,
NPUMEHAMb UX 8 peleHUul 3a0ay,

—  uMemwv npeodcmasieHue 0 BaANCHbIX YACMHBIX
suUoax pacnpeodenenuil U NPUMEeHIMb UX 8
peuteHuu 3a0a4,

—  uMemv npedcmasierue 0 KOppeusiyuu Ciyyaunblx
8eUYUH, O TUHEUHOU pecpecCull.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux
npeomemoas:

—  BbIUUCTAMDb UTU OYEHUBANb EPOSIMHOCTIU
COOBLIMULL 8 PEATIbHOU HCUZHU,

—  8bIOUPamMmsb NOOX00sUuUe MeMoObl NPEOCMABIEHUS
u 06pabomxu OAHHLIX;

—  yMemb peuams HeCl0HCHble 3a0a4U Hd
npuMeHeHue 3aKOHa OONbUIUX YUCel 8
COYUOTIO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneuenuu 6e30naACHOCMU HACeNeHUs. 8
UPEe3BLIYAUHBIX CUMYAUUSIX

Texcmoewie 3a0auu

Pemaths HeC10KHBIE TEKCTOBBIC 3aJa4un
Pa3HbIX THIIOB;

AHAJIM3NPOBATH YCJIOBUC 3aaa49M, IIpU
HCOGXOI[I/IMOCTI/I CTPOUTD AJIs1 €€ PCIICHUA
MATCMAaTHUYICCKYIO MOJCJIb,

— Pewams 3a0a4u pasHvlx munos, 8 mom ducie
3a0a4u NOBLILUEHHOU MPYOHOCIUL,

—  8bIO0UPaAMb ONMUMANLHBIL MEMOO peuleHUs
3adauu, paccmampugas paziuiHvie Memoobl,

—  Ccmpoums M0O0ejb peulenus 3a0ayu, nPo8oOUMbs




MOHUMATh W UCTIOJIb30BATh JIJIsl PEIICHUS
3ajaui UHGOPMAIUIO, MPEJICTABICHHYIO B
BHUJI€ TEKCTOBOM M CUMBOJIbHOM 3aITHMCH, CXEM,
TaOJuII, JUarpamMmm, rpauKkoB, pUCYHKOB,;
JENCTBOBATH IO AITOPUTMY, COJEPKAIIEMYCS
B YCJIOBUHM 33/1a4H;

UCITIOJIH30BaTh JIOTHYECKHUE PACCYKICHUS TIPH
pelIeHnu 3a/1a4u;

paboTaTh ¢ N30BITOYHBIMH YCIOBHUSIMH,
BBIOMpas U3 Bcel nHpopMaiu, JaHHBIE,
HEOOXOAUMBIE JIJIS PEIICHUS 3a/1a4l;
OCYIIECTBIISITh HECIIOKHBIN ITepedop
BO3MO>KHBIX PEIICHUH, BEIOUpAs U3 HUX
ONTUMAJIBLHOE N0 KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM B YCIIOBUHU;
aHAJIM3UPOBATH U UHTEPIPETUPOBATH
MOJIyYEHHbIE PEIICHUS B KOHTEKCTE YCIOBUS
3a/1a4M, BRIOMPATH PEIISHNs, HE
MIPOTUBOPEYAIINE KOHTEKCTY;

pemaTh 3a/1a4i Ha pacuyeT CTOMMOCTH
MOKYTOK, YCIIYT, TTOE3/I0K U T.IL.;

peraTh HeCIOKHBIE 3a]]a4H, CBSI3aHHbBIE C
JIOJIEBBIM y4acTHEM BO BIaJACHUH (PUPMOH,
IpEeANpPUITHEM, HEJIBHKUMOCTBIO;

pemaTh 3aa4i Ha MPOCThIE MPOLICHTHI
(cucTeMbl CKHI0K, KOMUCCHM) U Ha
BBIYMCIICHUE CJI0KHBIX IIPOIICHTOB B
Pa3JIMUHBIX CXeMaX BKJIAJIOB, KPEJIUTOB U

00Ka3amenvHovle PAcCyHCOeHUs,

pewams 3a0aqu, mpeobyroujue nepebopa
8APUAHMOB, NPOBEPKU YCIL08ULL, 8blO0PA
ONMUMATLHO20 pe3yibmama,
AHATUZUPOBAMb U UHMEPNPEMUPOBAMNb
pe3yIbmamsl 8 KOHMeKCme yClo8us 3a0adi,
8LIOUPAMb peulenUs, He npomuopedaujue
KOHMeKCcmy;

nepegooums npu peueHuu 3a0adu UHHoOpMayuo
U3 00HOU hopmbl 8 OpY2Yio, UCNONL3YSL NPU
HeobOxo0umMocmu cxemol, madauysl, 2pagpuxu,
ouazpammol,

B noeceonesnou scusnu u npu uzyuenuu opyaux

npeomemos:

peulams npakmudeckue 3a0a4u u 3a0a4u u3
opyaux npeomemos




UTIOTEK;

— pelaTth NPakTUYECKUE 3a]1auu, TPeOyrome
WCIOJIb30BAHUS OTPUIIATEIBHBIX YUCEI: Ha
oTpeJiesIeHUe TeMIepaTyphl, Ha ONpeieNICHUE
MOJIOKEHHSI HA BPEMEHHOU OcH (0 Halllei 3pbl
U TI0CJI€), Ha JIB)KEHUE JIEHEKHBIX CPEJICTB
(mpuxoxa/pacxo), Ha ONpeneTIcHIe
TJTyOWHBI/BBICOTHI U T.I1.;

— HCIOJNb30BaTh MOHATUE MacITada Jiis
HaXO0XKJICHUS] PACCTOSIHUMN U JIJTUH Ha KapTax,
IUTAaHaX MECTHOCTH, IJIaHAX MTOMEIECHUH,
BBIKpOMKaX, MpU paboTe Ha KOMITbIOTEpE U T.I1.

B noscedHe8HOU #U3HU U rpu u3y4yeHuu opyaux
npeomemos:

— pewaTtb HeC/N0XHble NMPaKTu4yeCkne 3agayn,
BO3HUKaOWMe B CUTYaLUNAX HOBCEAHEBHOVI

MU3HM
Feomempus — OmnepupoBaTh Ha 0a30BOM YPOBHE IOHATUAMH: | — Onepuposamv NOHAMUAMU: MOYKA, NPAMAS,

TOYKa, IPsIMasi, IJIOCKOCTh B IPOCTPAHCTBE, NIIOCKOCMb 8 NPOCMPAHCMEe, NAPALIeTbHOCHb U
HapajIeIbHOCTh U MEPICHINKYIIPHOCTh NEePneHOUKYIAPHOCTb NPSIMBIX U NJIOCKOCHEl;
HPSIMBIX U TUIOCKOCTEHH; —  NpUMEHAMb OISl PEULCHUSL 340aY 2eOMEMPUUECKUE

— pacro3HaBaTh OCHOBHBIC BH/IbI Gaxmel, eciu Yciosus nPUMeHeHUst 3a0anbl 6
MHOT'OI'DaHHHMKOB (IIpU3Ma, MUPaMHU/Ia, A6HOU popme;
IPSIMOYTOJILHBIN MapajuieNienuIie]i, Kyo); —  pewamsv 3a0a4u Ha HAXONCOeHUe

— W300paxath U3ydaeMmble GUTYPHI OT PYKH U C 2eOMeMPUHEeCKUX 8eIUUH NO 00PA3YaAM Ul
MPUMEHEHUEM TIPOCTHIX YEPTEIKHBIX AnCOPUMMAM;

HHCTPYMCHTOB; — Oenamb (6blHOCHbl€) njlocKue uepmeosicu us




B

AenaTh (BBIHOCHBIC) MIIOCKHUE YEPTEKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ
CBepXy, cOOKY, CHU3Y;

U3BJIEKaTh UHGOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, npeacTaBIeHHYIO
Ha YepTekax U pUCYHKaX;

npuMeHsTh TeopeMy [ludaropa npu
BBIUHCIICHUH JIEMEHTOB CTEPEOMETPUICCKIX
duryp;

HaXOJUTh OOBEMBI U ILIOIIA I TOBEPXHOCTEN
MPOCTEHIINX MHOTOT'PAaHHUKOB C
npuMeHeHueM Gopmy;

pacmo3HaBaTh OCHOBHBIE BUJIBI TEJ BPAICHUSI
(konyc, muIuHAP, cepa u 1map);

HaXOAUTh 0OBEMBI U TUIOLIA/IU TOBEPXHOCTEN
MPOCTEHIIINX MHOTOI'PAHHUKOB U TEIl
BpAIlICHUs C IPUMEHEHUEM (POpMYII.

NOBCEOHEBHOU HCUZHU U NPU USYYUEHUU OPYeUX
npeomemos.
COOTHOCHUTH a0CTPaKTHBIC T€OMETPUUCCKUE
MOHATHS U (aKThl C PeaIbHBIMH KU3HEHHBIMH
00BbEKTaMH U CUTYaIUSIMU;
HCIIOJIB30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX
TCOMETPUYCCKUX (PUTYp IS PEIICHUS
TUIIOBBIX 33124 PAKTUYECKOTO COJCPIKAHMS;
COOTHOCHUTb ILTOINAIU IIOBEPXHOCTEH Te
OJTMHAKOBOM (DOPMBI pa3IMIHOrO pa3Mepa;

PUCYHKOB 00BEeMHBIX (Ucyp, 8 MOM yucie
pucosamu 8uU0 ceepxy, COOKy, Cmpoums ceyeHus
MHO202PAHHUKOB,

U381eKamo, UHMEPNPemuposams u
npeobpazosvieams UHpoOpmMayuio o
2eoMempuiecKux ueypax, npeocmasieHHyI0 Ha
yepmedsrcax;

NPUMEHAMb 2eoMempuyecKue Gaxkmol 01
peutenus 3a0ay, 8 mom Yucie npeonoasarouux
HeCKOIbKO WA208 peueHus;

ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPAMbBIX U
niocKocmetl 8 NPOCMpPAanHcmee;

Gopmynuposams c8olicmea u NpusHaKu gueyp;
00KA3b18AMb 2e0MEMPUUECKUE YINEEPHCOCHUSL,
61a0emsb CManOapmuoll Kiaccugpuxayuetl
NPOCMPAHCMBEHHBIX ucyp (Mupamuobvl, npusmbl,
napannenenuneowvl);

Haxooums 06vembl U NIOWaA0U NOBePXHOCIEl
2eoMempuiecKux meji ¢ npumeHenuem hopmyn;
BLIYUCTISIMb PACCMOAHUS U Y2l 8
npocmpancmee.

B noeceonesnou scusnu u npu uzyuenuu opyaux

npeomemoas:

UCNOIL3068AMb CEOUCNEA 2EOMEMPUUECKUX PUSYD
071 peutenus 3a0ay npaKmu4ecko2o xapaxmepa u
3a0a4 u3 opyaux obaacmeri 3HAHUL




COOTHOCUTBH O0BEMBI COCY/IOB OJIMHAKOBOM
(hopMBI pa3IMYHOrO pa3Mepa;

OLIeHUBAaTh (HOPMY MPABUIBLHOTO
MHOT'OTpPaHHMKA ITOCTIE CITUIIOB, CPE30B U T.II.
(ompenensTh KOMUYECTBO BEPIIUH, pedep u
rpaHeil MoJTy4YeHHbIX MHOTOI'PaHHUKOB)

Bexkmopul u
KoopOunamul 6
npocmpancmee

OmnepupoBath Ha 6a30BOM YPOBHE MOHSITHEM
JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE;
HaXOAUTh KOOPIMHATHI BEPIIMH Ky0Oa 1
IPSIMOYTOJIBLHOTO Mapajuieienunena

Onepuposams NOHAMUAMU OeKAPMOBbL
KOOPOUHAMbL 8 NPOCMPAHCMEE, 8EKMOP, MOOYIb
8eKmMopa, pageHcmeo 6eKmopos, KOOPOUHAMbI
8EKMOPA, Y201 MeAHCOY 6eKMOPaMU, CKASAPHOE
npouseedenue 6eKmopos, KoIluHeapHvle
BEKMOPbL,

HAxXo0ums paccmosiHue mexcoy 08yMs mouKkamu,
CYMMY BEKMOPO8 U Npou3gedeHue 8eKmopa Ha
YUCTI0, Y20 MeNCOY BEKMOPAMU, CKAIAPHOE
npousgeodenue, packiaovl8ams 6eKmMop no 08ym
HeKONIUHEAPHbIM 8EKMOPAM,

3a0aeams NIOCKOCMb YPABHEHUEeM 8 0eKapmosol
cucmeme KOOpOUHAm;

peuiams npocmetiuiue 3a0ayu 66e0eHUeMm
8eKMOPHO20 bazuca

Hcemopusa
Mamemamuxu

OnuceIBaTh OTJIEIbHBIE BHIAIOIINECS
pE3yNbTATHI, ITOJIyYEHHBIE B XO/1€ PA3BUTHS
MAaTEMAaTUKH KaK HAyKU;

3HATh IIPUMEPBI MATEMATHYECKUX OTKPBITUN U
UX aBTOPOB B CBSA3HU C OTEYECTBEHHOM U
BCEMUPHOU UCTOPHUEN;

IIpeocmasnams 6xnad b10aOUUXCS
MAMeMamuKo8 8 pazeumue Mamemamuxy U UHbLX
HAayyHviX obracmel;

HOHUMAMb POJIb MAMEMAMUKU 8 PA3BUMUL
Poccuu




MOHUMATh POJIb MATEMATUKU B Pa3BUTHH
Poccun

Memoowt
Mamemamuxku

IIprMEHATh U3BECTHBIE METO/BI IIPU PELLICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a/aY;
3aMevaTrh U XapaKTepu30BaTh MaTEMATUYECKUE
3aKOHOMEPHOCTH B OKPYKaroIen
JIEMCTBUTEIIBHOCTH,

[IPUBOAUTH IIPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE, B TOM YUCIIE
XapaKTepU3YIOLIUX KPacoTy U COBEPIIECHCTBO
OKPY’KarOLIEro MUpa U MPOU3BEACHUN
HCKYCCTBa

Hcnonvzoseams ocrosénvie memoobl
dokasamenbcmed, npo8ooums 00KA3AMENbCME0 U
BLINOJIHAMb ONPOBEPIHCEHUE,

NPUMEHSAMb OCHOBHbIE MeMOObl PEULeHUs]
MamemamuyecKkux 3a0ay;

HA 0CHOBE MAMEeMAMuU4ecKux 3aKOHOMepHOCmell
8 NPUPOOe XapaKxmepuzoeams Kpacomy u
COBEPULEHCBO OKPYIHCATOWEe20 MUpPA U
nPoU3BeOeHUll UCKYCCMBA,

npuMeHsms npocmetiuiue npocpamMmHbvle
cpeocmea u 21eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peueHur Mamemamu4eckux 3a0ay




Coaepxkanue Kypca MaTeMaTUKH

OcHoBHas (6a3oBas mporpaMmma

AJredpa u HaYaJIa MATEMATHYECKOI0 AHAIH3A

[ToBTOpenue. Penrenue 3a1a4 ¢ KCHOJIb30BAHUEM CBOMCTB YHCEN U CUCTEM
CUUCIICHUS, JETUMOCTH, 10JIEW U YaCTEH, MPOLEHTOB, MOAYJIEN yucel. Pemenne
3aJ1a4 C UCIOJb30BAHUEM CBOVMCTB CTEIIEHEN U KOPHEUN, MHOT OYJICHOB,
npeoOpa3oBaHNi MHOTOWICHOB M IPOOHO-PAIIMOHAIIBHBIX BBIPAKECHUH.

Pemienue 3a/1a4 ¢ UCMOIb30BAHUEM TPAJAYCHOM Mephl yriia. Moysib uncia u
€ro CBOMCTBA.

Pemenue 3a1a4 Ha JBUYKEHHE U COBMECTHYIO paOOTy C TOMOIIBIO JTUHEHHBIX
Y KBaJpaTHBIX YPABHEHHH M UX CUCTEM. PelieHue 3aj1ad ¢ mMOMONIbIO YHCIIOBBIX
HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C MPUMEHECHUEM
M300pakeHUsl YUCITOBBIX MPOMEKYTKOB.

Pemenue 3amad ¢ MCHONb30BaHMEM YHUCIIOBBIX (DYHKIMA W UX TPAPUKOB.

Hcnonp3oBanne CBOWUCTB W TpaUKOB JIMHEWHBIX M KBaIPATHYHBIX (PYHKITUH,

o0paTHOW NPOMOPLMOHATBHOCTH W (PYHKUUU Y= Jx. ['paduueckoe pemieHue
YPaBHEHUW U HEPABEHCTB.

Tpuronomerpuueckasi OKpyKHOCTb, paduanHas mepa yaia. CUHyc,
KOCUHYC, TAHT'€HC, KOMAaH2eHC TPOU3BOJIBHOTO yria. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO U CIEICTBHS U3 HETO. 3HAYEHUS

TpuroHomeTpuyeckux pyukuumii s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0 pan). Qopmynvl CLOHCEHUS MPULOHOMEMPUYECKUX DYHKYUIL,

w |3
N |3

rr
i
Gdopmynvl npusedenust, popmynvl 080UHO2O apeyMeHmd..

Hymu pyHkImm, mpomMexyTKH 3HAKOIMTOCTOSTHCTBA, MOHOTOHHOCTb.
Hawunbomnbimee n HauMmensbIiee 3HaueHUE GyHKIUU. [lepuogunaeckue GyHKIHH.
YerHoCcTh 1 HEUETHOCTh PyHKIMHA. CrooicHbie yHKYUU.

Tpuronomerpuueckue QPyHKIHUU Y =COSX,Y=SinX,y=1t9X. Qyukyus y =-ctgx.

CaoticTBa 1 rpauKi TPUTOHOMETPUUECKUX (DYHKITHIA.



ApPKKOCUHYC, apKCHUHYC, AapKTaHI€HC 4Yucia. Apkkomaueewc yucid.
[Ipocreiime TPUrOHOMETPUUECKUE YpPAaBHEHHMs. PelieHne TPUrOHOMETPUUYECKHUX
YPaBHEHUM.

Obpamuvie mpueconomempuieckue @QYHKYuu, ux ceolucmea u 2epaguxu.
Pewenue npocmetiuux mpueonomempuiueckux HepaseHcms.

CrerieHb ¢ 1€CTBUTENILHBIM MTOKa3aTeNeM, CBoMcTBa cTeneHu. [Ipocreitime
TOKa3aTelbHbIC YpaBHEHUS W HepaBeHCTBA. llokaszarenpHas GQYHKOHS W €€
CBOMCTBA U Tpaduk.

Jlorapudm umcina, cBoiicTBa jorapudma. [lecarnunsiii norapupm. Yucrno e.
Hamypanenoiti  nocapugm. IlpeoOpa3zoBanue JorapuMUUECKUX BBIPAKCHHM.
Jlorapudmudeckue ypaBHEeHUs U HepaBeHCTBa. Jlorapudmudeckas QyHKIusS u ee
CBOMCTBA U TpaduK.

Crenennas ¢yHKIMS W ee cBoiictBa W rpaduk. HppanmoHaibHbie
ypaBHEHHUSI.

Memoo unmepeanog ons peuienuss HepaseHCma.

IIpeobpaszosanus epagurxos yuxkyutl: cosue 8001b KOOPOUHAMHBIX OcCell,
pacmsaxceHue u cocamue, Oompadcenue OMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'paguueckue memoowl pewienus: ypasnenuil u Hepagencms. Pewenue ypagnenuti u
HEPABEHCME, COOEPHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIAL.

Cucmembl  NOKA3AMENbHBIX,  J02APUPMUYECKUX U  UPPAYUOHATLHBIX
ypasHenuti. Cucmemvl NOKA3AMENbHBIX, 102APUDMULECKUX HEPABEHCMS.

Bszaumno obpammuvie pynkyuu. I pagpuxu 3aumno oopamuvlx hyHKyuii.

Ypasnenus, cucmemsi ypaguenuti c napamempom.

[IpousBonnas ¢yukuuum B Touke. KacarenpHass k Tpaduky QyHKIUH.
I'eomerpuueckuii ©  (GU3HMYECKUH  CMBICT  Tpou3BoJgHON.  [Ipou3BojHbBIC
aJIeMeHTapHbIX QyHKIMH. [Ipasuna ougpepenyuposarnusl.

Bmopas npouzeoonas, ee ceomempuueckuii u pusuyecKuii CMulCi.

[TonsiTue o HenpepbIBHBIX (QYHKOHAX. TOYKHM 3KCTpeMyMa (MakCHUMyMa H
muHuMyMa). HccnenoBanme 3iIeMEHTapHBIX (YHKIWKA Ha TOYKH DSKCTPEMyMa,

HauOOJbIlIeE U HAMMEHbBIIIEE 3HAUCHUE C MOMOIIbI0 MPOU3BOAHOU. [locmpoeHue



epagukos Qyukyuti ¢ nomMowblo nPouzeooHvix. Ilpumenenue npou3eoo0HoOU npu
peuteruu 3a0au.

[lepBooOpaznas. [lepsoobpasznvie snemenmapuvlx  @Gynkyui. I[lowaow
kpueoaunetinoti mpaneyuu. Dopmyna Hviomona-Jletionuya. OnpedeneHHblil
unmezpan. Bwiuucnenue niowadeu niockux gueyp u oo0vemos men epaujeHus ¢

nomouibro uHmezpaja.

I'eomerpus

[loBTOopenue. Pemenwe 3amady ¢ NPUMEHEHHEM CBOMCTB (QUIYyp Ha
IUIOCKOCTH. 3aJlayd  Ha JOKa3aTeJbCTBO M IOCTPOECHHWE KOHTPIPUMEPOB.
Hcnonp3oBanne B 3ajayax NPOCTEMIIMX JIOTMYECKUX IpaBuil. Pemrenue 3amay ¢
UCIIOJIb30BAHUEM TEOPEM O TPEYrOJIBHUKAX, COOTHOLIEHUH B MPSMOYIOJIBHBIX
TpeyroiibHUKaX, ()akTOB, CBSI3aHHBIX C YEThIpEeXYyrojibHUKaMu. Pemienue 3amgau c
UCMOJIb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYXHOCTAMHU. PemieHue 3agau Ha
U3MEPEHMsI Ha IUIOCKOCTH, BBIUMCICHME UIMH W IUIowaneil. Pewenue 3adau c
NOMOWBIO BEKMOPO8 U KOOPOUHAM.

Harnsanas crepeomerpusi. durypbl 1 ux uzobpakenus (Kyd, mupamuja,
npusMa). OcHosHble nousmus cmepeomempuu u ux ceoticmea. Cedenust kyda u
TeTpa’apa.

Touka, mpsiIMasi ¥ IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUH M
CIENCTBUA W3 HHUX. B3auMMHOE pacloNOKEHUE INPSAMBIX M INIOCKOCTEW B
npocrtpancTBe. [lapautenbHOCTH MPAMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE.
N3o0pakeHne npocTennx mpoCcTPaHCTBEHHBIX (DUTYp Ha TIOCKOCTH.

Paccrosnusa Mexny ¢purypamu B poCTPAHCTBE.

Vel B ipocTpadcTBe. 1lepneHIuKyaspHOCTh NPSMBIX U ITIOCKOCTEM.

[Tpoexuus ¢urypsl Ha IO0CKOCTb. [IpU3HaKK NEPHIEHAUKYISPHOCTH MPSMBIX
Y TUIOCKOCTEHN B IPOCTPAHCTBE. TeopeMa 0 Tpex NepIeHIuKyIspax.

MHOrorpaHHuKHU. [Tapayutenenurnen. CaoiicTBa IIPSIMOYT'OJILHOT'O
napauienenunena. Teopema [ludaropa B mpoctpanctse. [lpusma u nupamuna.
[IpaBwibHas nupaMuaa W npaBwibHasg npusma. lIpsamas nupammaa. DmeMeHTHI

IIPU3MBbI U ITUPpAMUABI.



Tena BpamieHus:: nuauHAp, KoHyc, chepa u map. OCHOBHbIE CBOMCTBa
OpsIMOrO KPYroBOIrO LMJIMHAPA, MPSMOIr0 KpyroBoro kKonyca. M3o0paxeHue Ten
BpalIEHUA HA MIOCKOCTH.

Ilpeocmasnenue 00 yceueHHOM KOHYCe, ceuyeHUs KOHyca (napanieibHoe
OCHOBAHUIO U NpoOXoOsujee yepes 6epPUIUHY), CedeHUs YUIUHOPA (NapaiieibHo U
nepneHOUKyIapHo ocu), cevenus wapa. Pazeepmka yununopa u xonyca.

IIpocmetiwiue KomOUHAYUU MHO2OCPAHHUKOS U Mel BPAWEHU MeNHCOY
cobou. BpruuciieHue >JeMEHTOB MPOCTPAHCTBEHHBIX (Guryp (pebpa, nuaroHanu,
YTJIBI).

[Imomans IMOBEPXHOCTHM NPABUIBHOM NHUPAMUABI W HIPSAMOW NPU3MBL.
[Inomanes NOBEPXHOCTH MPSMOrO0 KPYrOBOI'O LWJIMHAPA, MPSIMOrO KPYroBOI'O
KOHYCa U I1apa.

[Tonsitue 060 obbeme. OOBEM TUPAMUABI U KOHYCa, MPU3MBI U IIJIUHIPA.
O6nbem miapa.

Ilooobnvie mena 6 npocmparncmee. COOTHOIIEHUS MEXKIY IUIOMIASIMHU
MOBEPXHOCTEN 1 00beMaMu MOI00HBIX TEJl.

Heudcenuss 6 npocmpancmee: napanieibHblli NEPeHoc, YeHMpPAlbHAs
CUMMEMpUsl, CUMMEMpPUsi OMHOCUMENbHO NIocKocmu, nogopom. Ceolicmea
osudicenuil. IIpumenenue 08udCeHUli Npu peuteHuy 3a0ay.

BekTopel u koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha YHUCIJIO, Yrojl MeXay Bekropamu. KosummHeapHble M KOMIUIAHAPHBIE
BeKTOpBL. CkansapHnoe npouzeeoenue ekmopos. Teopema o pasznodiceHuu 6ekmopa
no mpem Hekomnianapuvim eekmopam. CKansipHoe npousgedeHue 8eKmopos 8
koopounamax. Ilpumenenue 6exmopoé npu peuwleHuu 3a0ay HA HAXOHCOEHUE
paccmosnutl, O1uH, nioujaoetl u 00vbeMos.

Ypasnenue nnockocmu 6 npocmpancmee.  Ypaenwenue cghepvl 8
npocmpancmee. Dopmyna ONsl 6bIYUCIEHUS DPACCMOSAHUL MeHc0y MOUKaAMU 8
npocmpancmee.

BepositHOCTh U cTaTHCTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenue 3amau Ha Ta0auuHOE U rpaduuecKoe MpeacTaBIeHNE

JnaHHbIX. Mcronb30BaHME CBOMCTB U XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPEIHHUX,



HauOOJIBIIETO U HAUMEHBIIIETO 3HAUEHUs, pa3Maxa, ducnepcuu. Pewenue 3adau Ha
onpeodenenue Yacmomsl U 8epoImMHOCMU coobimut. Bviuucnenue eeposmuocmett 6
ONbIMAX C PABHOBOIMOICHBLIMU dJIeMEHMAPHbIMU Ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuku. Pewenue 3adau Ha 6vluucieHue 8eposimHocmel
He3aBUCUMBIX COObIMULL, NpUMeHeHUe (OPMYIbl  CLONCEHUS BePOIMHOCMELL.
Pewenue 3ad0au ¢ npumenenuem ouacpamm Oiinepa, Oepesa 6eposimHOCMmEl,
Gopmynvr Bepuynnu.

Yenosnasn eeposmuocmes. I[lpasuno ymunoscenus eeposmuocmetl. Popmyna
NOJIHOLL 8EPOSMHOCTU.

Jluckpemusvie cayuaiinvlie 6enuuunvl U pacnpeoenenus. Hezasucumvle
cayuatinvle genudunsl. Pacnpedenenue cymmbl u npoussedeHus He3a8UCUMBLX
CAYUAUHBIX BETIUYUH.

Mamemamuyeckoe ooxcudanue U Oucnepcusi CHyYAUHOU  GEUYUHDL.
Mamemamuueckoe ooxcuoanue U OUCNEPCUS CYMMbL  CIYYAUHBIX — BEIUUUH.
I'eomempuueckoe pacnpedenenue. bunomuanvrnoe pacnpeoeneHue u e2o c80UCMaa.

Henpepuvisnvie  cayuatinvie  eenuuunvt.  I[lowsamue o  niomHocmu
seposmuocmu. Pasnomepnoe pacnpedenenue.

IloxazamenvHoe pacnpedenenue, e2o napamempeol.

Ilonamue o wHopmanvHom pacnpedenenuu. Illapamempol HOpMaIbLHOZO
pacnpeoenenus. Illpumepvl CcayuaiHvix GeIUUUH, NOOYUHEHHBIX HOPMAIbHOMY
3aKOHY (NO2PeutHOCmb USMEPEHULl, POC YeN08eKa).

Hepasencmeo Uebviwesa. Teopema bBepuynnu. 3axon 6onvuwux wucel.
Buibopounwiti memoo uzmepenus eeposmuocmeti. Ponv 3axkona b6onvuiux uucen 8
HayKe, npupooe u oowecmaee.

Kosapuayus o0syx cnyuaninovix eenuuun. I[lowamue o Kosghpuyuenme
koppensayuu. Coemecmmuvle HAOIIOOEHUS 08YX CAVYAUHBIX BeauduH. Bwvlibopounwiii

K03¢hpuyuenm xoppenayuu.



AnaredOpa 1 HaYaJIa MATEMATHYECKOT0 AaHAJIN3A

TemaTuuyeckoe NJIAHUPOBAHME

Ne KommuectBo | KosnuecTBo
n/n HaumenoBanue pasjaeia qacon B qacon B
NpUMepHOH | padouen
nporpaMme | mporpamme
10 xaace
1. | [loBTOpEeHue -- 6
2. | CremneHb ¢ JeHCTBUTEIBHBIM MMOKA3aTEIEM 11 11
3. | CrenenHast pyHKIUS 13 13
4. | ITokazaTenbHas GyHKIHS 10 10
5. | Jlorapudpmuueckas QyHKIus 15 15
6. | Tpuronomerpuyeckue GopmMyIIbI 20 24
/. | TpuroHOMeTpUYECKUE YPaBHEHUS 15 20
8. | IloBTOpenue 1 3
Hroro 3a rox 85 102
11 kJjacc
1. | TpuronoMmerpuueckue QyHKIINH 18 18
2. | IlponsBoaHas u €€ reOMEeTPUIECKHI CMBICIT 18 18
3. | IlpumeHeHne NpOU3BOAHON K UCCIIETOBAHUIO 13 13
byHKIIIH
4. | ITpousBoHAs U UHTETPA 10 10
5. | Kombunaropuka 9 9
6. | DnMeMeHTHI TeOpuHr BEPOSATHOCTEN 7 7
/. | YpaBHEeHUsI U HEPABEHCTBA C JIByMsI IEPEMEHHBIMU 7 7
8. | UtoroBoe moBTOpEHUE 19 19
Uroro 3a rog 102 102




I'eomeTpus

TemaTuuyeckoe NJIAHUPOBAHUE

Ne Tema KoHTponbHbIe Bceero
paboThI 4acoB
10 kacc
1 BBenenue. AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX 3
2 [lapanienbHOCTb MPSMBIX U IJIOCKOCTEN Nel 20
3 [lepnieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN Ne2 18
4 MHororpaHHUKH Ne3 19
5 [ToBTOpeHnue 8
Bcero 68 uacos
11 knace
1. BekTopsl B mpocTpaHcTBe 6
2. MeTo KOOpAMHAT B IPOCTPAHCTBE Nel 14
3. unusap, koHyc, map Ne2 18
4. OOBembl Ten Ne 3 20
5. ITosTOpEeHHE 10
Bcero 68 JacoB




Ne dopmbl
HanmeHoBaHue pasgenos u Kon-go
n/n KOHTpONA
TeM YpOKOB 4acos
1 MNoBTOpeHue Kypca anrebpbl 3a 6
7-9 Knacc
1.1 Anrebpanyeckune BblparKeHms 1 https://resh.edu.ru/subje
ct/lesson/1209/
https://resh.edu.ru/subje
ct/lesson/1244/
1.2 JINHeHble ypaBHEHUA U CUCTEMD 1 https://resh.edu.ru/subje
ypaBHEeHUM ct/lesson/1333/
1.3 Yucnosble HepaBeHCTBA M HEpPaBEHCTBA 1
nepBo cTeneHn ¢ OA4HUM HEN3BECTHbIM
1.4 KBagpaTHble KOpHU 1
1.5 KBagpaTHble ypaBHEHUA N HEPABEHCTBA 1 https://resh.edu.ru/subje
ct/lesson/1973/start/
1.6 CsoiicTBa U rpadmKm GYHKLUM 1 https://resh.edu.ru/subje
ct/lesson/1559/start/
2 nasa IV CteneHb ¢ AeUcTBUTENbHbIM 11
noKasaTenem.
2.1 [lencTBuUTENbHbIE YMCAa. 1 https://resh.edu.ru/subje
ct/lesson/4730/start/149
073/
2.2 BeckoHeuHo ybbiBatoLan 1
reomeTpuyeckan nporpeccus
2.3 dopmyna cymmbl 6eCKOHEYHO 1

ybbiBatoLLet reoMeTpuYecKom
nporpeccumu



https://resh.edu.ru/subject/lesson/1209/
https://resh.edu.ru/subject/lesson/1209/
https://resh.edu.ru/subject/lesson/1244/
https://resh.edu.ru/subject/lesson/1244/
https://resh.edu.ru/subject/lesson/1333/
https://resh.edu.ru/subject/lesson/1333/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1559/start/
https://resh.edu.ru/subject/lesson/1559/start/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

2.4 ApndmeTUYeCcKMin KOpeHb HaTypabHOM 1 https://resh.edu.ru/subje
cteneHun. CBolicTBa apnpmeTUYecKoro ct/lesson/5498/start/272
KOPHA HAaTypa/ibHOM CTEeNeHMU 542/
2.5 BbluncneHvne apmpmeTmyeckux KOpHen 1
HaTYpPaNbHOM CTEMEHMU
2.6 YnpolieHune BbiparKeHni, coaepKaLumnx 1
apUPMETUYECKUI KOPEHb HATYpPabHOMN
cTenexHu
2.7 CTeneHb C paLMOHanbHbIM MOKa3aTenem. 1 https://resh.edu.ru/subje
CBOICTBA CTEMNEHM C PALMOHA/IbHbIM ct/lesson/4729/start/159
nokKasaTtenem 013/
2.8 CreneHb C 4EeNCTBUTENBHbBIM 1
noKasaTesiem.
2.9 YnpouieHne BbiparKeHni, coaepKaLimnx 1
CTeneHb C AENCTBUTENbHbIM
nokasaTtenem
2.10 Ypok 0606ueHna n cuctematmsaumm 1
3HaHWN.
2.11 KoHTponbHaa pabota N2 1 no teme: KP Ne 1
«CTeneHb ¢ AENCTBUTE/IbHbIM 1
noKasaTesiemy.
3 FnaBa V. CteneHHasa pyHKUMA. 13
3.1 CreneHHasa GyHKUUSA, e€ cBONCTBA U 1 https://resh.edu.ru/subje
rpaduk. ct/lesson/5540/start/159
045/
3.2 MocTpoeHune rpadmnKoB CTEMNEHHbIX 1
bOYHKLUUM
3.3 CpaBHeHME 3HAYEHUIN BbIParKeHUN, 1
coaeprKalmx CTeneHb
34 B3amHo obpaTHble GyHKUUN. 1
3.5 CnoxHble GpyHKUUN. 1



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/

3.6 OpobHO-NMHelMHasa GyHKUUA. 1
3.7 PaBHOCU/IbHbIE YypaBHEHUA. 1
3.8 PaBHOCU/IbHblE HEPABEHCTBA. 1 https://resh.edu.ru/subje
ct/lesson/3798/start/159
138/
3.9 NppaunoHanbHblie ypaBHEHUA. 1
3.10 PeleHre nppaunoHanbHbIX YPaBHEHUN. 1
3.11 NppaumoHanbHble HEPaBEHCTBaA. 1 https://resh.edu.ru/subje
ct/lesson/5569/start/159
263/
3.12 YpoK 0606ueHns 1 cuctemaTnsaymm 1
3HaHWM.
3.13 KoHTponbHaAa paboTta N2 2 no Teme: 1 KP Ne 2
«CteneHHana GyHKUmAY.
4 Fnasa VI. MNoka3satenbHaa GpyHKUUA. 10
4.1 MokasaTenbHas GpyHKLUMSA, €€ CBOICTBA U 1 https://resh.edu.ru/subje
rpaduk. ct/lesson/3841/start/225
573/
4.2 MocTpoeHune rpadmKa nokasaTesibHOM 1
GYHKUNK.
4.3 lNoka3aTenbHble ypaBHEHUA. 1
4.4 PeweHne nokasaTe/ibHbIX YpPaBHEHUM 1 https://resh.edu.ru/subje
ct/lesson/5627/start/159
321/
4.5 lNokazaTenbHble HepaBeHCTBA. 1
4.6 PelweHMe noKasaTesibHbIX HEPABEHCTB. 1
4.7 CucTeMbl NOKa3aTeNbHbIX YPaBHEHWUA. 1
4.8 CucTemMbl NOKa3aTe/iIbHbIX HEPABEHCTB. 1 https://resh.edu.ru/subje

ct/lesson/4731/start/159



https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/

352/

4.9 Ypok 0606ueHna cuctemaTulaumm 1
3HaHUN.
4.10 KoHTponbHana pabota N2 3 no Teme 1 KP Ne 3

«lMokasatenbHasa GyHKUMA».

5 Fnaea VIl. lorapudpmunueckaa pyHKumA. 15

5.1 MNoHATne norapudma yncna. OCHoBHOE 1
norapmpmmnyeckoe ToXKAEeCTBO.

5.2 BbluncneHue norapudpmon 1

5.3 CsouncTBa norapudpmoB: iorapmpm 1
npou3BeAeHMs U YaCTHOTO

5.4 CsolicTBa orapndmoB: norapnom 1 https://resh.edu.ru/subje
cTeneHu ct/lesson/5753/start/272
574/
5.5 [ecaTnyHblie norapudpmbl. Yucno e. 1 https://resh.edu.ru/subje
JKcnoHeHTa. HaTypanbHble norapudmbl. ct/lesson/3823/start/198
625/
5.6 dopmyna nepexosa K HOBOMY 1
OCHOBaHMUIO
5.7 Norapndmunyeckan ¢yHKUUA, eé 1

CBOMCTBA U rpaduK.

5.8 MocTpoeHune rpadnKa norapudmmyeckomn 1 https://resh.edu.ru/subje
bYHKUMN. ct/lesson/3834/start/198
687/
5.9 Norapudmunyeckne ypaBHeHUA. 1
5.10 PeweHne norapudmMmnYeckux ypaBHEHUN. 1 https://resh.edu.ru/subje
ct/lesson/4732/start/198
842/
5.11 PeweHune cnctem norapndmMmnyeckmnx 1

YPaBHEHUM



https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

5.12 Norapndmunyeckne HepaBeHCTBA. 1
5.13 PeweHne norapudmmnyeckmx 1 https://resh.edu.ru/subje
HepaBeHCTB. ct/lesson/3852/start/199
119/
5.14 YpoK 0606ueHms cuctemaTmnsaumm 1
3HaHWM.
5.15 KoHTponbHaa paboTta N2 4 no Teme 1 KP Ne 4
«Jlorapnpmmnyeckaa PyHKUMAY.
6 Fnasa VIll. TpuroHomeTpuyeckue 24
dopmynbl.
6.1 PagnaHHaa mepa yrna. 1 https://resh.edu.ru/subje
ct/lesson/4733/start/199
150/
6.2 NoBOPOT TOYKM BOKpPYT Hayasa 1
KOOpAMHaT.
6.3 KoopAauHaTbl TOYKM, NONYyYEHHOM 1
NMOBOPOTOM BOKPYT Hayasla KOOpAMHAT Ha
3a/1aHHbIN yron
6.4 OnpepeneHue CMHYCa, KOCUMHYCA 1
NPOM3BO/ILHOTO Yra.
6.5 OnpeaeneHne TaHreHca U KOTaHreHca 1 https://resh.edu.ru/subje
NPOWU3BOILHOIO YrNa. ct/lesson/6019/start/199
181/
6.6 3HaKM CMHYCa, KOCMHYCa M TaHTeHca. 1 https://resh.edu.ru/subje
ct/lesson/3863/start/199
212/
6.7 3aBUCMMOCTb MeXAY CUHYCOM, 1
KOCMHYCOM M TQaHFE€HCOM OZHOr0 M TOro
Xe yrna.
6.8 OCHOBHOE TpUroHoMeTpUuyeckKoe 1

ToXgecTBo. [peobpasoBaHue
NPOCTENLLMX TPUTOHOMETPUYECKMUX



https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/3863/start/199212/

BbIPa*KeHU.

6.9 TpuUroHomeTpuyeckue ToXaecTsa.

6.10 NprmeHeHne TPUroHOMETPUYECKUX
TOXAECTB NPU YNPOLLEHMA BblIPAXKEHN

6.11 JlOKa3aTenbCTBO TPUTOHOMETPUYECKNX
TOXAOEecTB

6.12 CMHYC, KOCUHY U TaHIEHC Yyra1oB a U —a.

6.13 dopmynbl cnoxeHna. CUHYC M KOCUHYC
CYMMbl M pa3HOCTM ABYX YI/10B.

6.14 dopmynbl cnoxKeHua. TaHreHC CyMMbl U https://resh.edu.ru/subje
Pa3HOCTW ABYX YI0B. ct/lesson/4734/start/199

305/

6.15 MpumeHeHne GopPMYN CNOKEHNA NPU
YNPOLLEHMWN BbIPaXKEHUN U
AOKa3aTeNbCTBE TOXKAECTB

6.16 CMHYC, KOCUHYC M TaHFeHC ABOMHOrO https://resh.edu.ru/subje
yrna. ct/lesson/3489/start/292

739/

6.17 CMHYC, KOCUHYC M TaHF€HC NOJI0BUHHOTO https://resh.edu.ru/subje
yrna. BblpaskeHne TPMroHOMETPUUYECKMX ct/lesson/3887/start/199
®YHKLUNIM Yepes3 TaHreHC NOJI0OBUHHOTO 367/
aprymeHTa

6.18 dopmynbl NnpuseaeHUA.

6.19 MpumeHeHne popmyn NpmUBeAEHNS NPU https://resh.edu.ru/subje
BbIYMCNEHUAX U YNPOLLEHNN ct/lesson/3490/start/199
TPUTOHOMETPUYECKUX BblPaAXKEHUN 398/

6.20 Cymma 1 pa3HOCTb CUHYCOB.

6.21 Cymma 1 pa3HOCTb KOCMHYCOB.

6.22 Mpoun3seaeHne CUHYCOB U KOCUHYCOB. https://resh.edu.ru/subje

ct/lesson/3898/start/199



https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/

491/

6.23 Ypok 0606ueHna cuctemaTulaumm 1
3HaHWN.
6.24 KoHTponbHana pabota N2 5 no teme 1 KP Ne 5
«TpuroHomeTpuryeckne Gopmynbi».
7 Fnasa IX. TpuroHomeTpuyeckue 20
YpaBHeHUA
7.1 YpaBHeHuMe cos x=a. APKOCUHYC Yncna 1
7.2 PeweHne NpocTenmnx ypaBHEHN 1 https://resh.edu.ru/subje
ct/lesson/6317/start/199
COS X=a.
681/
7.3 BbluncneHne apkKoCHHyca Yncna 1
7.4 YpaBHeHuMe sin X = a. APKCUHYC Yncna 1
7.5 PelweHne NpocTenmnx ypaBHEHN 1 https://resh.edu.ru/subje
_ ct/lesson/4736/start/199
sin x = a.
743/
7.6 BbluncneHue apKCHHyca ymcna 1
7.7 YpaBHeHuMe tg x =a. ApKTaHreHc Yncna 1
7.8 PeweHne npocTennx ypasHeHUM 1 https://resh.edu.ru/subje
ct/lesson/4737/start/199
tg x=a
804/
7.9 TpuroHomeTpuyeckme ypaBHeHUS, 1
cBOAALWMECA K anredbpanyeckmm.
7.10 OpHopoaHble ypaBHEHUA. 1
7.11 JInHeNHble ypaBHEHUA. 1
7.12 PelleHMe TPUrOHOMETPUYECKUX 1 https://resh.edu.ru/subje
ypaBHeHUM ct/lesson/6320/start/200
020/
7.13 MeToA pa3NoXKeHUA HA MHOXNTENN. 1



https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/

7.14 MeTopa 3ameHbl HEN3BECTHOTO . 1

7.15 MeToa OUeHKM NeBOM U NpaBoOM YacTen 1
TPUTOHOMETPUYECKOTO YPaBHEHMUSA.

7.16 CucTemMbl TPUrOHOMETPUYECKUX 1 https://resh.edu.ru/subje
YPaBHEHWA. ct/lesson/6319/start/200
172/
7.18 TpUroHomeTpUuyeckme HepaBeHCTBa. 1
7.19 PelweHne TPUroHOMETPUYECKUX 1 https://resh.edu.ru/subje
HepaBeHCTB. ct/lesson/4738/start/200
420/
7.20 Ypok 0606L1eHNA cucTemaTm3aumm 1
3HaHWN.
7.21 KoHTponbHaA paboTa N2 6 no Teme 1 KP Ne 6

«TpuUroHomeTpuyeckme ypaBHeHUA».

8 NosTopeHune 3

8.1 CteneHb C AeNCTBUTENBHbIM 1
nokasartenem. ppaumoHanbHble
YPaBHEHMUA.

8.2 lNoKa3aTenbHble ypaBHEHUA U 1
HepaBeHCTBa

Norapndmunyeckune ypaBHeHUs U
HepaBeHCTBa

8.3 NTorosas KOHTpoNbHas paboTa 1 KP Ne 7



https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/

NMoypo4yHoe nnaHupoBaHue no npeamety: MaTemaTtuka.

Anre6pa M HaYana matemaTuyeckoro aHanusa. 11 Knacc

(6a3oBbIV ypoBEHb)

HaseaHue pasgena, Tembl

Ucnonb3yembie pecypcbl
(o6opyanoBaHue)

n.1. TpuroHomeTpuueckue ¢pyHKummn (19 yacos)

1. TpuroHomeTpuyeckne GyHKUMU. Poccuiickaa anekTpoHHas
WKona,
ypok 1
https://resh.edu.ru/about
O6nacTb onpeaeneHns TPUroHomeTpuyecknx GyHKUNM. MHOXKecTBO
3HAYEHUN TPUTOHOMETPUYECKUX DYHKLNIA.
2.
3. YETHOCTb, HEYETHOCTb TPUFOHOMETPUYECKUX GYHKLUNA. Poccuitckas afieKTpoHHan
LKONa,
YPOK 2
https://resh.edu.ru/about
4, MeprMoanYHOCTb TPUFOHOMETPUUECKUX QYHKLUNA.
5. HanmeHbLwnii nepmog nepmogmyeckmnx GyHKUUNI.,
6. Mpaduk PyHKUMM Y = COS X. Poccuiickas a/1eKTpoHHan
LKONa,
YPOK 3
https://resh.edu.ru/about
7. CsorictBa PpyHKUMM Y = COS X
Mpaduk dyHKUMM Y =Sin X. Poccuiickaa anekTpoHHas
WKona,
8.
ypoK 4
https://resh.edu.ru/about
0. Csoiicta dyHKUMM Y =Sin X.
10. dyHKuma Yy =1gX, eé cBoicTBa U rpadmk. Poccuiickasa aneKkTpoHHas

LwKona,



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

YPOK 5

https://resh.edu.ru/about

11. ®yHKumMa Y = CIgX, eé cBolicTBa U rpaduk.
12. PelweHne 3a4a4 C NOMOLLbIO CBOMCTB TPUTOHOMETPUYECKUX QYHKLMIA
13. Ob6paTHble TPUroHOMETPUYECKNEe GyHKLMN. Poccuiickas a/ieKTpoHHan
WKona,
YPOK 6
https://resh.edu.ru/about
CBOWCTBA M rNaBHble 3HaYeHUsi 06PaATHbIX TPUFOHOMETPUYECKUX
14, bYHKLMN.
15. padmKM 06paTHbLIX TPUFOHOMETPUYECKUX PYHKLNIA.
16. MNpeobpasoBaHue rpadnKOB TPUTOHOMETPUYECKUX QYHKLMI C MOMOLLbIO
cABura BAO/1b OCEM KoopAnHaT
17. MNpeobpasoBaHue rpadMKoB TPUTOHOMETPUYECKMX GYHKUUIA C MOMOLLbIO
PaCTAXKEHUA U CKATMUA OTHOCUTENbHO OCEN KOOpAMHAT
18 MocTpoeHne rpaduKoB TPUrOHOMETPUYECKUX QYHKLNI
19. KoHTponbHasa paboTta Nel «TpuroHomeTpuueckmue GyHKLUN»
'n.2. NpousBoaHana u eé reometpuyeckui cmoicn (20 yacos)
20. Mpeaen yicnoBoM Noc/siea0BaTe/IbHOCTU. Poccuiickas a/1eKTpoHHan
WKona,
YPOK 7
BbluncneHune npenenos nocneaoBaTeIbHOCTU.
21.
22. MoHAaTMe npeaena GyHKLUMU B TOUKE.
23. MoHsTne npegena GpyHKUMM Ha beckoHeuyHocTU. CBOMCTBa Npeaenos

dYHKUUN.

BbluMcneHune npeaenos GyHKLMM



https://resh.edu.ru/about
https://resh.edu.ru/about

25. HenpepbiBHOCTb PyHKLMKU. CBOIMCTBA HENPEPbIBHbIX GYHKLMUN.
26. AcCMMNTOTBI.
27. Onpegenenune npomssogHom. NMponssogHas GyHKLMM B TOUKE. Poccuiickasa aneKkTpoHHas
LWKONa,
ypok 10
https://resh.edu.ru/about
leomeTpuyecknin n Gnsnyeckunii cMbica NpomsBogHoM. NponssogHan B https://uchi.ru
dusmke.
28.
MponsBogHas CyMmbl.
29.
Mpoun3BoaHaA Npon3BenEeHNA M YacTHOrO.
BbluncneHne Npom3BOAHbIX
32. Mpon3BoaHan CNOXKHON GYHKUUK.
33. MpounsBoaHasa cTeneHHoM GyHKLUMK.
34, Mpon3BoAHbIE TPUTOHOMETPUYECKUX DYHKLLUIA.
35. Mpoun3BoaHaA NOKasaTebHOM U Iorapudmmuyeckon GyHKLUN.
36. Yrnoson KoapPULMEHT NPAMOIA. https://uchi.ru
leoMeTprYeCcKUii CMbIC MPOU3BOAHON.
37. YpaBHeHuMe KacaTesibHOM K rpaduKry GpyHKLUMN.
PeweHune 3apay no teme: «MponssoaHan n eé reomeTpUYecKknin
CMbIC/T».
39. KoHTponbHana paboTta N22 «MponssoaHan 1 eé reomeTpuYecKMii CMbICN»

r'n.3. MpyumeHeHMe NPOU3BOAHOM K UCCIEA,0BAHUIO

¢yHKuum (16 yacos)

40. BospacTtaHue 1 ybbiBaHMe GyHKUUK. [lOCTaTOUHOE YCN0BME BO3PACTaHUA U Poccuitckan anekTpoHHasn
ybbIBaHWNA GYHKLMM. WKoANa,
ypok 14
https://resh.edu.ru/about
41. HaxoaeHne npomMmerKyTKOB BO3pacTaHMA U ybbiBaHMA GYHKLUMN.



https://resh.edu.ru/about
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/about

42. IKcTpemymbl pyHKLMKN. Heobxoanmble 1 40CTaTOYHbIE YC0BUS
3KcTpemyma. HaxoxkageHue skcTpemMymoB GyHKLNM.
TOUYKM MMHUMYMa M TOYKM MaKcumyma. MiccnegoBaHme pyHKLUKM Ha
3KCTPEMYMDbI.
43,
44, Haunbonbluee M HaMMeHblLee 3HaYeHne GYHKLUKN Ha OTpesKe.
PeweHwne 3aa4 Ha HaxoXaeHNe HanboNbLIErO U HAMMEHbLUEFO 3HAYEHWA
dYHKUMM
45.
MpumeHeHMe NPON3BOAHON NPU PELUEHUN NPUKAALHbIX 33434 Ha ElM 3apgaHue 12
onTUMM3ALMIO. https://fipi.ru
46.
Mpon3BoaHasa BTOPOro nopaaKa, eé reoMeTpuiecknin u pusnyeckmii
47. CMbIC.
48. MnaH nccnenoBaHma GyHKLNK.
49, UccnepoBaHue GyHKLMKN C MOMOLLbHO MPOU3BOAHON U ElM 3agaHue 12
NocTpoeHue rpaduKa. https://fipi.ru
50. HaxoxaeHue acumnToT rpaduKa.
51. MocTpoeHne rpaduKos GyHKLNIM
52. PeweHwne ypaBHEHUI € UCNoNb30BaHWEM rpadmKoB GYHKLUMM
MpvmeHeHMe NPOM3BOLHONM NPU PeLleHnn 3a4au. Er3 3apgaHue 12
53. https://fipi.ru
54. PeweHune 3aaa4 no teme «lpumeHeHMe NPOU3BOAHON»
55. KoHTponbHasa paboTta Ne3 «MpumeHeHne Npon3BogHON»
I'n.4. NepBoobpasHasa U nHterpan (12 yacos)
56. MNepBoobpasHan. OnpegeneHne nepBoobpPasHON. Poccuiickas a/ieKTpoHHan

LIKoa,
ypok 21

https://resh.edu.ru/about



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://resh.edu.ru/about

57. MpaBuna HaxoXKaeHns NepBoobpasHbIX. Poccuiickas aneKkTpoHHas
WKona,
YPOK 22
https://resh.edu.ru/about
58. MepBoo6pasHble 31eMeHTAPHbIX GYHKLUMNA.
59. BblumcneHvne nepBoobpasHbIX.
60. OnpeaenéHHbI nHTerpan. Poccuiickas a/1eKTpoHHan
WKoNa,
YPOK 23
https://resh.edu.ru/about
61. dopmyna HbtoToHa-/lelibHMUa.
62. BbluncneHue nHterpanos
63. BbluncneHue naouwanen n1ockux GUryp ¢ NOMOLLbIO MHTErpana
64. PeweHune 3a4a4 Ha BblYMC/IEHWE NOWAAEN NAOCKUX PUryp. El2 3apaHne 12
https://fipi.ru
65. MpumeHeHMe UHTErpanos gna peweHna GUsanyeckmx 3agad.
66. PeweHune 3agay no teme «llepBoobpasHas U MHTerpan»
67. KoHTponbHana pab6oTta N24 «MepBoobpasHas U uHTerpan»
n.5. KombuHatopuka (10 yacos)
68. MpaBuno nponsseneHus. Poccuiickaa anekTpoHHas
WKona,
YPOK 28
https://resh.edu.ru/about
69. PasmeLlLeHMA C NOBTOPEHUAMM.
70. MepecTtaHOBKM.
71. PeweHwne 3aga4 Ha nepecTtaHOBKMN.
72. PasmelleHns 6e3 NoOBTOPEHUN.
73. CoueTaHuAa 6e3 NoBTOPEHUN.
74. PeweHwne 3a4a4y Ha coyeTaHMa 6e3 NoBTOPEHU
75. BvHOMm HbloTOHa.
76. PeweHune 3agay no Teme «KombUHATOPUKa»



https://resh.edu.ru/about
https://resh.edu.ru/about
https://fipi.ru/
https://resh.edu.ru/about

77. KoHTponbHana paboTta Ne5 «kKombuHatopuka»
I'n.6. dnemeHTbl TEOpUM BepoAaTHocTe (9 yacos)
78. Buabl cobbITMM. Poccuiickas aneKTpoHHan
LKoNa,
YPOK 33
https://resh.edu.ru/about
79. KombuHaunm cobbiTnit. MpoTMBOMNONOMKHbIE COBbITUSA.
BepoaTHOCTb COObITUA C PaBHOBO3MOMKHbIMU Ucxogamu. Knaccuueckoe
onpegesieHne BEPOATHOCTU.
80.
81. HecoBmecTHble cobbiTuA.
82. BepoATHOCTb CyMMbl ABYX HECOBMECTHbIX COObITUIA Poccuiickan aneKkTpoHHas
KON,
YPOK 35
https://resh.edu.ru/about
Heszasucumble cobbITUS.
83.
84. BepoAaTHOCTb Npon3BefeHNA He3aBUCUMBIX COBbITUI
85. PeweHwne 3aaa4 Ha HaxoXKaeHMe BEPOATHOCTHU
86. KoHTponbHaAa paboTta N26 «3nemeHTbl TeOpUM BEPOATHOCTEN Y
UTorosoe noBTtopeHue (16 yacos)
87. CteneHHan ¢pyHKums (1 yac)
88-89. MokasatenbHan ¢yHKUMA (2 yaca) El2 3agaHue 15
https://fipi.ru
90-91. Norapudmmyeckas ¢pyHKUMA (2 yaca)
92. TpuroHomeTpuyeckue dpyHkLmm (1yac)
93-94. TpuroHomeTpryeckune ypasHeHuMa (2 yaca) ElM 3agaHme 13
https://fipi.ru
95-96. MpounsBoaHasn (2 yaca)
97-98. MpumeHeHMe NponsBoaHo (2 Yaca)
99-100. | NepBoobpasHana (2 yaca)



https://resh.edu.ru/about
https://resh.edu.ru/about
https://fipi.ru/
https://fipi.ru/

101.

KombuHaTtopuKa (1 yac)

102.

dnemeHTbl Teopun BepoAaTHocTel (1 yac)




NMoypo4yHoe nnaHupoBaHue no npeamety: MaTemaTtuka.

Anre6pa M HaYana matemaTuyeckoro aHanusa. 11 Knacc

(6a3oBbIV ypoBEHb)

HaseaHue pasgena, Tembl

Ucnonb3yembie pecypcbl
(o6opyanoBaHue)

n.1. TpuroHomeTpuueckue ¢pyHKummn (19 yacos)

1. TpuroHomeTpuyeckne GyHKUMU. Poccuiickaa anekTpoHHas
WKona,
ypok 1
https://resh.edu.ru/about
O6nacTb onpeaeneHns TPUroHomeTpuyecknx GyHKUNM. MHOXKecTBO
3HAYEHUN TPUTOHOMETPUYECKUX DYHKLNIA.
2.
3. YETHOCTb, HEYETHOCTb TPUFOHOMETPUYECKUX YHKLMIA. Poccuitckas afieKTpoHHan
LKONa,
YPOK 2
https://resh.edu.ru/about
4, MeprMoanYHOCTb TPUFOHOMETPUUECKUX QYHKLUNA.
5. HanmeHbLwnii nepmog nepmogmyeckmnx GyHKUUNI.,
6. Mpaduk PyHKUMM Y = COS X. Poccuiickas a/1eKTpoHHan
LKONa,
YPOK 3
https://resh.edu.ru/about
7. CsorictBa PpyHKUMM Y = COS X
Mpaduk dyHKUMM Y =Sin X. Poccuiickaa anekTpoHHas
WKona,
8.
ypoK 4
https://resh.edu.ru/about
0. Csoiicta dyHKUMM Y =Sin X.
10. dyHKuma Yy =1gX, eé cBoicTBa U rpadmk. Poccuiickasa aneKkTpoHHas

LwKona,



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

YPOK 5

https://resh.edu.ru/about

11. ®yHKumMa Y = CIgX, eé cBolicTBa U rpaduk.
12. PelweHne 3a4a4 C NOMOLLbIO CBOMCTB TPUTOHOMETPUYECKUX QYHKLMIA
13. Ob6paTHble TPUroHOMETPUYECKNEe GyHKLMN. Poccuiickas a/ieKTpoHHan
WKona,
YPOK 6
https://resh.edu.ru/about
CBOWCTBA M rNaBHble 3HaYeHUsi 06PaATHbIX TPUFOHOMETPUYECKUX
14, bYHKLMN.
15. padmKM 06paTHbLIX TPUFOHOMETPUYECKUX PYHKLNIA.
16. MNpeobpasoBaHue rpadnKOB TPUTOHOMETPUYECKUX QYHKLMI C MOMOLLbIO
cABura BAO/1b OCEM KoopAnHaT
17. MNpeobpasoBaHue rpadMKoB TPUTOHOMETPUYECKMX GYHKUUIA C MOMOLLbIO
PaCTAXKEHUA U CKATMUA OTHOCUTENbHO OCEN KOOpAMHAT
18 MocTpoeHne rpaduKoB TPUrOHOMETPUYECKUX QYHKLNI
19. KoHTponbHasa paboTta Nel «TpuroHomeTpuueckmue GyHKLUN»
'n.2. NpousBoaHana u eé reometpuyeckui cmoicn (20 yacos)
20. Mpeaen yicnoBoM Noc/siea0BaTe/IbHOCTU. Poccuiickas a/1eKTpoHHan
WKona,
YPOK 7
BbluncneHune npenenos nocneaoBaTeIbHOCTU.
21.
22. MoHAaTMe npeaena GyHKLUMU B TOUKE.
23. MoHsTne npegena GpyHKUMM Ha beckoHeuyHocTU. CBOMCTBa Npeaenos

dYHKUUN.

BbluMcneHune npeaenos GyHKLMM



https://resh.edu.ru/about
https://resh.edu.ru/about

25. HenpepbiBHOCTb PyHKLMKU. CBOIMCTBA HENPEPbIBHbIX GYHKLMUN.
26. AcCMMNTOTBI.
27. Onpegenenune npomssogHom. NMponssogHas GyHKLMM B TOUKE. Poccuiickasa aneKkTpoHHas
LWKONa,
ypok 10
https://resh.edu.ru/about
leomeTpuyecknin n Gnsnyeckunii cMbica NpomsBogHoM. NponssogHan B https://uchi.ru
dusmke.
28.
MponsBogHas CyMmbl.
29.
Mpoun3BoaHaA Npon3BenEeHNA M YacTHOrO.
BbluncneHne Npom3BOAHbIX
32. Mpon3BoaHan CNOXKHON GYHKUUK.
33. MpounsBoaHasa cTeneHHoM GyHKLUMK.
34, Mpon3BoAHbIE TPUTOHOMETPUYECKUX DYHKLLUIA.
35. Mpoun3BoaHaA NOKasaTebHOM U Iorapudmmuyeckon GyHKLUN.
36. Yrnoson KoapPULMEHT NPAMOIA. https://uchi.ru
leoMeTprYeCcKUii CMbIC MPOU3BOAHON.
37. YpaBHeHuMe KacaTesibHOM K rpaduKry GpyHKLUMN.
PeweHune 3apay no teme: «MponssoaHan n eé reomeTpUYecKknin
CMbIC/T».
39. KoHTponbHana paboTta N22 «MponssoaHan 1 eé reomeTpuYecKMii CMbICN»

r'n.3. MpyumeHeHMe NPOU3BOAHOM K UCCIEA,0BAHUIO

¢yHKuum (16 yacos)

40. BospacTtaHue 1 ybbiBaHMe GyHKUUK. [lOCTaTOUHOE YCN0BME BO3PACTaHUA U Poccuitckan anekTpoHHasn
ybbIBaHWNA GYHKLMM. WKoANa,
ypok 14
https://resh.edu.ru/about
41. HaxoaeHne npomMmerKyTKOB BO3pacTaHMA U ybbiBaHMA GYHKLUMN.



https://resh.edu.ru/about
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/about

42. IKcTpemymbl pyHKLMKN. Heobxoanmble 1 40CTaTOYHbIE YC0BUS
3KcTpemyma. HaxoxkageHue skcTpemMymoB GyHKLNM.
TOUYKM MMHUMYMa M TOYKM MaKcumyma. MiccnegoBaHme pyHKLUKM Ha
3KCTPEMYMDbI.
43,
44, Haunbonbluee M HaMMeHblLee 3HaYeHne GYHKLUKN Ha OTpesKe.
PeweHwne 3aa4 Ha HaxoXaeHNe HanboNbLIErO U HAMMEHbLUEFO 3HAYEHWA
dYHKUMM
45.
MpumeHeHMe NPON3BOAHON NPU PELUEHUN NPUKAALHbIX 33434 Ha ElM 3apgaHue 12
onTUMM3ALMIO. https://fipi.ru
46.
Mpon3BoaHasa BTOPOro nopaaKa, eé reoMeTpuiecknin u pusnyeckmii
47. CMbIC.
48. MnaH nccnenoBaHma GyHKLNK.
49, UccnepoBaHue GyHKLMKN C MOMOLLbHO MPOU3BOAHON U ElM 3agaHue 12
NocTpoeHue rpaduKa. https://fipi.ru
50. HaxoxaeHue acumnToT rpaduKa.
51. MocTpoeHne rpaduKos GyHKLNIM
52. PeweHwne ypaBHEHUI € UCNoNb30BaHWEM rpadmKoB GYHKLUMM
MpvmeHeHMe NPOM3BOLHONM NPU PeLleHnn 3a4au. Er3 3apgaHue 12
53. https://fipi.ru
54. PeweHune 3aaa4 no teme «lpumeHeHMe NPOU3BOAHON»
55. KoHTponbHasa paboTta Ne3 «MpumeHeHne Npon3BogHON»
I'n.4. NepBoobpasHasa U nHterpan (12 yacos)
56. MNepBoobpasHan. OnpegeneHne nepBoobpPasHON. Poccuiickas a/ieKTpoHHan

LIKoa,
ypok 21

https://resh.edu.ru/about



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://resh.edu.ru/about

57. MpaBuna HaxoXKaeHns NepBoobpasHbIX. Poccuiickas aneKkTpoHHas
WKona,
YPOK 22
https://resh.edu.ru/about
58. MepBoo6pasHble 31eMeHTAPHbIX GYHKLUMNA.
59. BblumcneHvne nepBoobpasHbIX.
60. OnpeaenéHHbI nHTerpan. Poccuiickas a/1eKTpoHHan
WKoNa,
YPOK 23
https://resh.edu.ru/about
61. dopmyna HbtoToHa-/lelibHMUa.
62. BbluncneHue nHterpanos
63. BbluncneHue naouwanen n1ockux GUryp ¢ NOMOLLbIO MHTErpana
64. PeweHune 3a4a4 Ha BblYMC/IEHWE NOWAAEN NAOCKUX PUryp. El2 3apaHne 12
https://fipi.ru
65. MpumeHeHMe UHTErpanos gna peweHna GUsanyeckmx 3agad.
66. PeweHune 3agay no teme «llepBoobpasHas U MHTerpan»
67. KoHTponbHana pab6oTta N24 «MepBoobpasHas U uHTerpan»
n.5. KombuHatopuka (10 yacos)
68. MpaBuno nponsseneHus. Poccuiickaa anekTpoHHas
WKona,
YPOK 28
https://resh.edu.ru/about
69. PasmeLlLeHMA C NOBTOPEHUAMM.
70. MepecTtaHOBKM.
71. PeweHwne 3aga4 Ha nepecTtaHOBKMN.
72. PasmelleHns 6e3 NoOBTOPEHUN.
73. CoueTaHuAa 6e3 NoBTOPEHUN.
74. PeweHwne 3a4a4y Ha coyeTaHMa 6e3 NoBTOPEHU
75. BvHOMm HbloTOHa.
76. PeweHune 3agay no Teme «KombUHATOPUKa»



https://resh.edu.ru/about
https://resh.edu.ru/about
https://fipi.ru/
https://resh.edu.ru/about

77. KoHTponbHana paboTta Ne5 «kKombuHatopuka»
I'n.6. dnemeHTbl TEOpUM BepoAaTHocTe (9 yacos)
78. Buabl cobbITMM. Poccuiickas aneKTpoHHan
LKoNa,
YPOK 33
https://resh.edu.ru/about
79. KombuHaunm cobbiTnit. MpoTMBOMNONOMKHbIE COBbITUSA.
BepoaTHOCTb COObITUA C PaBHOBO3MOMKHbIMU Ucxogamu. Knaccuueckoe
onpegesieHne BEPOATHOCTU.
80.
81. HecoBmecTHble cobbiTuA.
82. BepoATHOCTb CyMMbl ABYX HECOBMECTHbIX COObITUIA Poccuiickan aneKkTpoHHas
KON,
YPOK 35
https://resh.edu.ru/about
Heszasucumble cobbITUS.
83.
84. BepoAaTHOCTb Npon3BefeHNA He3aBUCUMBIX COBbITUI
85. PeweHwne 3aaa4 Ha HaxoXKaeHMe BEPOATHOCTHU
86. KoHTponbHaAa paboTta N26 «3nemeHTbl TeOpUM BEPOATHOCTEN Y
UTorosoe noBTtopeHue (16 yacos)
87. CteneHHan ¢pyHKums (1 yac)
88-89. MokasatenbHan ¢yHKUMA (2 yaca) El2 3agaHue 15
https://fipi.ru
90-91. Norapudmmyeckas ¢pyHKUMA (2 yaca)
92. TpuroHomeTpuyeckue dpyHkLmm (1yac)
93-94. TpuroHomeTpryeckune ypasHeHuMa (2 yaca) ElM 3agaHme 13
https://fipi.ru
95-96. MpounsBoaHasn (2 yaca)
97-98. MpumeHeHMe NponsBoaHo (2 Yaca)
99-100. | NepBoobpasHana (2 yaca)



https://resh.edu.ru/about
https://resh.edu.ru/about
https://fipi.ru/
https://fipi.ru/

101.

KombuHaTtopuKa (1 yac)

102.

dnemeHTbl Teopun BepoAaTHocTel (1 yac)




MNMoypouyHoe n1aHupoBaHue

Freometpun

10 knacc (6a3osbIit)

No CopeprkaHune yyebHoro matepmana No dopmbl
BBepeHue 3 yaca
1 MNpegmert crepeomeTpun. OCHOBHbIE NOHATUA U AKCUOMbI nl12
crepeomeTpumm. MoHATME 06 aKCMOMaTUYECKOM cnocobe NoCcTpoeHMs
reomeTpuu
2 Cnencrama 13 akcMom n.3
3 PelieHune 3a4a4 Ha NPUMEHEHWE aKCMOM M CNeACTBUIA M3 aKCUOM n.1-3
MapannenbHOCTb NpAMDbIX U naockocTen 20 yacos
4 MapannenbHble npAmble B NPOCTPaHCTBE. n4
5 MapannenbHOCTb Tpex NPAMbIX n5
6 MapannenbHOCTb NPSMOM M NI0CKOCTU n.6
7 PelueHue 3a4a4 Ha NapannenbHOCTb NPAMOI M NIOCKOCTU n.4-6 https://resh.edu.ru/s
ubject/lesson/6065/st
art/125651/
8 PeweHne 3a4a4 Ha NapasnesnbHOCTb NPAMbIX, NapannebHOCTb n.4-6
9 CKpeLumBatopmeca npamble n.7
10 Yrnbl € COHaNPaBAEHHbIMM CTOPOHAMM n.8
11 Yron mexay npambIiMm n.9
12 PelueHue 3a4a4 Ha B3aMMHOE Pacro/IoXKeHME NPSMbIX B n.7-9 https://resh.edu.ru/s
MpOCTpaHcTBe ubject/lesson/6133/st
vt [DVT7NCCO ]
13 MapannensHble NAOCKOCTU. CBOMCTBa NapanfienbHbix niockocten  (n.10-11  |https://resh.edu.ru/s
ubject/lesson/6129/st
Art/121672/
14 PeleHve 33434 Ha Napanie/ibHOCTb NI0CKOCTeN n.10-11
15 MN306parkeHne npocTpaHcTBeHHbIX duryp. MNpasuna noctpoeHun n.10-11
n306parkeHuii. MNMapannenbHoe NPOEKTUPOBaHME
16 Tetpasgp n.12
17 Mapannenenunes, Ky n.13 https://resh.edu.ru/subjec
t/lesson/5444/start/2214
18 MNocTpoeHune ceyeHuni TeTpasapa n.14
19 MocTpoeHune ceveHnn napannenenunesa n.l4
20 PelueHme 33434 Ha NOCTPOEHME CeYEHUI n.14
21 PelueHune 3a4a4 no Teme «MapannesbHOCTb NPAMBbIX M nIockocTen» |n.4-14
22 PelweHve 33034 no Teme «apannenbHOCTb NPAMbIX M naockocTeny |n.4-14
23 KoHTposabHasa paborta Nel



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
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https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/

MepneHAUKYNAPHOCTb NPAMbIX U Naockocten 20 yacos
24 MepneHAMKYAAPHbIe NPsAMble B MPOCTPAHCTBE n.15
25 MapannenscHble npsmble, NepPneHANKYAAPHbIE N0CKOCTU
26 MepneHAMKYyNAPHOCTb NPAMOI U NIOCKOCTU n.17-18 |https://resh.edu.ru/s
ubject/lesson/4724 /st
art/20A11/
27 PelueHWe 33434 Ha NepneHANKYIAPHOCTb NPAMOM U MI0CKOCTH n.15-18
28 MepneHaUKyNAP N HaKIOHHbIEe n.19 https://resh.edu.ru/s
ubject/lesson/6127/st
Aave/I21C10 /1
29 PacctosiHne oT TOYKM A0 NAOCKOCTH, OT NPAMOM A0 nAocKkocTH, (n.19
MeXKAy NapannenbHbIMU NAOCKOCTAMMU, MeXKaY
30 Teopema o Tpex nepneHauKynapax n.20
31 PelleHne 3a4a4 Ha NPUMEHEHUE TEOPEMbI O TPEX NEPNEHANKYNAPaX |N.22
32 PelwleHue 3a4a4 Ha NPUMEHEHWE TEOPEMbI O TPEX NepNeHANKyAApax |n.22
33 Yron mexxay npsiMoi 1 NIOCKOCTbIO n.22
34 [ByrpaHHbIV yron, AMHENHbIN Yron ABYrpaHHOro yrna
35 Mpu3HaK NepneHAMKYASPHOCTY ABYX MJI0OCKOCTEM n.23
36 MpamoyronbHbIN Napannenenvnes, n.24
37 CBolicTBa NPAMOYro/IbHOro Napa/ienenunena n.24
38 PelleHuWe 33,024 Ha NPSMOYTo/1bHbIA Napannenenvnes,
39 PelweHue 33434 Ha nepneHANKYNAPHOCTb B NPOCTPAHCTBE n.15-24
40 PelueHme 33424 Ha NOCTPOEHUE IMHEMHOTO Yraa ABYrpaHHOro n.15-24
41 PeleHune 3a4a4 Ha HaxoXAeHWEe yria Mexay NPAMoin n
NAOCKOCTbHO, Yrna MeXay NJ10CKOCTAMMU
42 PelieHne 33434 Ha NnepneHANKYNAPHOCTb B MPOCTPAHCTBE
43 KoHTponbHaa pabora Ne2
MHororpaHHUKu 18 yacos
44 MoHATME MHOrorpaHHMKa. BepluHebl, pebpa, rpaHu n.26,27 |https://resh.edu.ru/s
MHOrorpaHHuKa. Pa3sepTKa. ubject/lesson/2780/st
45 Teopema diinepa n.29 https://resh.edu.ru/s
ubject/lesson/6063/st
avd /D110 1
46 MNpuama. Npaman, HaKNOHHAA, NPABUIbHAA NPU3Ma n. 30
47 Maowanb NOBEPXHOCTU NPU3MbI n.30
48 PelueHMe 3a4a4 Ha HaxoXKaeHMe NaoLaamn NoBepPxXHOCTU Npusmbl (. 30 https://resh.edu.ru/subject/
lesson/5443/start/21270/
49 MNupamuga, ee anemeHTbl n.32
50 PelwueHue 33434 Ha HaxoXaeHWe NaoLWwaam NOBEPXHOCTM Nnpammnabl |n.32 https://resh.edu.ru/s
ubiect/lesson/5866/st
51 MNpaBunbHasg NMpamuaa n.33
52 PelweHune 33434 Ha NPaBUAbHYIO NUPaMUAyY n.33
53 YceyeHHaa nMpammaa n.34
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54 CvmmeTpumA B NPOCTPaHCTBE. n.35

55 MpaBW/IbHbIE MHOTOMPaHHMKM n.36 https://resh.edu.ru/s
ubject/lesson/4023/st
Aavk/1A02ED ]

56 CummeTpua B Kybe, B mapananenenunee, B Npusme 1 nupammae n.37

57 dnemeHTbl CUMMETPUM NPABUALHBIX MHOFOrPaHHMKOB n.37

58 Pa3BepTKU NpaBuabHbIX MHOIOrPaHHUKOB n.37

59 PelwseHne 3aga4 no Teme « MHOrorpaHHUKM» n.33-37

60 PelwseHne 3aga4 no Teme « MHOrorpaHHUKM» n.33-37

61 KoHTponbHasa paborta Ne3

NMoBTOpeHue 7 yacos

62 MapannenbHOCTb NPAMbBIX U MNOCKOCTEN n.4-14

63 PelleHne 33434 Ha NapannenbHOCTb NPSMbIX U NIOCKOCTEN n.4-14

64 PelueHWe 33,434 Ha NapanaenbHOCTb NPAMbIX M NJOCKOCTEM n.4-14

65 MNepneHAMKYAAPHOCTb NPAMbIX M NIOCKOCTEMN n. 15-24

66 PelueHue 33,434 Ha NePNEHANKYAAPHOCTb NPSAMbIX M NaocKkocTen |n. 15-14

67 PeweHue 3a4a4 Ha NepnNeHANKYAAPHOCTb NPAMbIX M naockocTen  |n. 15-14

68 MHororpaHHMKKW. PelleHne 33434 HAQ MHOTOrpaHHUKK n.27-37



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

MNoypouHoe KaneHaapHoe NNaHMpoBaHUe
Freometpua

11 Knacc (6a30Bbiit ypOBEHDb)

Ne Tema ypokKa Ne nyHKTa |MpumeyaHue
YPOKa

Fnasa 4. BekTopbl B npocTpaHcTBe (6 yacos)

1. loHATME BEKTOpPA B NPOCTPAHCTBE 38,39 https://resh.edu.
2. CnoxeHune n BblYMTaHME BEKTOPOB 40,41
3. YMHOKeHue BEKTOpPa Ha YMcno 42
4. KomnnaHapHble BeKTopbl 43
5. PasnoxeHue BeKTOpa N0 TpemM HeKOoMMNAaHapHbIM BeKTopam 44,45
6. PeweHue 3aga4 Ha CNOXKEHUE U BblMUTAHME BEKTOPOB WU 38-45
pa3noxXeHme BeKTona N0 TheM HeKOMNOAAHADHbIM BEKTODAM
naea 5. MeTtopg KoopauHaT B npocTpaHcTee (14 yacos)
7 MNpamoyrosibHaa cucTema KOOpAMHAT B NPOCTPAHCTBE 46 https://resh.edu.
8. KoopanHaTbl BEKTOPA 47
9. CBA3b MeKAy KOoOpAMHATaMKM BEKTOPA M KOOpAMHAaTaMm Toyek |48
10. KoopamHaTbl cepeanHbl OTPe3Ka 49
11. BbluncneHue ganHbl BEKTOPA NO ero KoopgmHatam. Paccroa- |49
HUe MexKay ABYMA TOYKaMMU
12. PeweHne 3a4a4 C NTOMOLLbIO MeTO4a KOOPAMHAT 47-49
13. Yron mexkay sektopamum. CKanapHoe nponsseaeHme sektopos |50-51 https://resh.edu.
14. BbluncneHue yrnos mexay npambimu 52
15. BbluncneHune yrna mexay npamon u NnaocKkocTbio. YpaBHeHne |52-53
NA0CKOCTU. Pobmvia DACCTOAHMA OT TOYKM A0 N/I0CKOCTU
16. PelweHune 3aga4 Ha BbIYUCAEHME YINIOB MEXKAY BEKTOPAMMU, 50-52
MEXAY NPSMbIMU, MEXKIY NPSAMON N NJIOCKOCTbIO
17. LleHTpanbHaa cmmmeTpua B NnpoctpaHcTee. Ocesan 54-55 https://resh.edu.
CMMMETPUA B NPOCTPAHCTBE ru/about
18. 3epKasbHas cummeTtpus. MapanienbHblii nepeHoc 56-57
19. PeweHune 3aa0a4 no teme «MeToa KOOpANHATY 46-57
20. KoHTponbHas paborta Ne 1
lnhaea 6. UunauHgp, KoHyc u wap (18 yacos)
21. UmnnvHapuyeckaa noBepxHocTb. UnanHgp 59 https://resh.edu.
22. CeyeHna UMAMHAPA 59
23. dopmyna naoLwaam NOBEPXHOCTU UUANHAPA 60
24. PelwweHune 3apa4 Ha HaxoXXaeHWe Naowaam ceyeHma umnnHapa, (59-60
naowaay NoBePXHOCTU UMANHAPA
25. PeweHue 3aga4 Ha HaxoXgeHWe naowagn cevyeHua umnnHapa, |59-60
naowaay NoBepPXHOCTU UMANHAPA
26. KoHun4yecKasa noBepxHOCTb. KoHyC 61 https://resh.edu.
27. dopmyna naowaam NnoBEepPXHOCTU KOHYCa 62
28. YceyeHHbIN KOHYC 63
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29. PeweHune 3a4a4 Ha HaxoXKAeHWe NAoLLaAM NOBEPXHOCTU KO- 61-63
HycCa, yCeYEeHHOro KOHyca
30. Cdhepa v Wap, nx ce4eHun 64 https://resh.edu.
31. YpaBHeHue chepbl 65
32. B3anmHoe pacnonoxkeHune cpepbl U NIOCKOCTH. 66
33. KacaTtesnbHas na10cKoCTb K chepe 71
34. Cdepa, BNMcaHHaA B MHOTOTPaHHMK.
35 Cdepa, onncaHHaa OKOA0 MHOIOrpaHHMKa
36. PeweHmne 3a4a4 Ha MHOTOrPaHHUKKU, LMUANHAP, KOHYC M Wap 59-73
37. PelweHune 33434 Ha BNUCAHHbIE N ONUCAHHbIE KPYrable Tena 59-73
38. KoHTponbHasa pabota Neo 2
Fnhaea 7. O6vembi Ten (20 yacos)

39. MNMoHsTre 06bema. CBONCTBA 06BEMOB 74
40. O6bem NpPAMOYro/ibHOro Napanjaenenmneaa 75 https://resh.edu.
41. PelweHune 3aga4 Ha BbluMCAEHME 06 bEMA NPAMOYFO/IbHOTO 75

Oapannenenunena
42. O6bem NpAMOM NPU3MBbI 76
43. 06bem umnnHapa. OTHoWeHUe 06bemMoB NOAOBHbIX Ten 77 https://resh.edu.
44. PelweHue 3a4a4 Ha BblYMCIeHME 0Obema NPSMOI NPU3Mbl, 76
45, PelweHune 3a4a4 Ha BblYMCEHME 0ObEMA LMINHAPA 77
46. O6bem HaK/IOHHOW NPU3MbI 79
47. 0O6bem nupammapl. 06bem yceyeHHOM NMpamuabl 80 https://resh.edu.
48. PelweHne 3aaa4 Ha BbluMCIEHME 0O6beMa NUpammapl, 80

vceyeHHOW NMbamuabl
49. O6bem KoHyca 81 https://resh.edu.
50. Ob6beM yceyeHHOro KoHyca 81
51. PelweHune 3a4a4 Ha BblunCEeHME 06 BEMOB KOHYCa, ycedeHHoro |81

KOHYyCa
52. Ob6bem LWapa 82 https://resh.edu.
53. O6beM LLIAPOBOro CErMeHTa 83
54. O6bem Wwaposoro cnod. O6bem LAPOBOro CEKTOPa 83
55. Mnowaap chepsbl 84
56. PelweHune 3aga4 Ha BbluMCAeHME 06beMaA Wapa M 06bemoB 82-84

yacTew wapa
57. PeweHwne 33434 Ha BbluUC/IeHME 06BEMOB MHOTOrPAaHHUKOB U | 74-84

KPYr/ibiX TeN
58. KoHTponbHas paborta Ne 3

MNosTopeHue (10 yacos)

59. MapannenbHOCTb B NPOCTPAHCTBE 4-14
60. MNepneHANKYNAPHOCTb B NPOCTPaHCTBE 15-24
61. MHororpaHHuKu 26-37
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62. PeweHune 3aga4 Ha MHOrOrPaHHMKMK 26-37
63. BeKkTOpbl B NpOCTpaHcTBE 38-45
64. MeTog, KoopAMHAT B MPOCTPaHCTBE 46-57
65. UnnmHap, KOHYC, Wwap 59-73
66. PeweHune 3ag4a4 Ha BNIUCAHHbIE N OMUCAHHbIE KPYT/ble 59-73
Tena

67. O6bembl Ten 74-84
68. PelweHne 3aga4 Ha BbluMUC/IEHWE NAOLWAAEN

noBepxHocTe 1 ob6bemos Ten




