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PaGouas nporpamMma
y4eGHOro mpeaMera «Ajareépa U Ha4aJ1a aHAJIH3A»
( yray6enHblil YpOBEHb)
cpexHero oomero 00pa3oBaHMs

Cpok ocBoenus mporpammbi: 2 roxa (¢ 10 mo 11 KJ1acc)

2023 r.



1. COAEP/)KAHUE YYEBHOI'O INIPEMETA

10 kaacc
HauMeHoBaHue @opwa peanzauii
pastena IlpenmerHoe conepxanue BOCIINTATEJILHOIO
NOoTeHIHAIa
MHoxecTBO, onepanuy HajJ YCTaHOBJIEHHE
MHOKECTBAMH U UX CBOMCTBA. JIOBEPUTEIBHBIX OTHOILLICHHUI
Huarpamme! Oiinepa — Benna. MEXIY YUYUTEIIEM U €70
[IpumeHeHne TeOpeTUKO- YYEHHUKAMHU,
MHO>KECTBEHHOT0 anrapara Jajist CIOCOOCTBYIOIIMX
peleHus 3ana4. ParyonanbsHble yuca. MMO3UTUBHOMY BOCHPHUSITUIO
OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, ydanmucs TpeboBaHul U
MPOLICHTHI, OECKOHEYHBIE MPOChO yUUTEIIs,
nepuognueckue Apoou. [lpumenenue MPUBJIEYECHUIO X BHUMAHUSA
JpoOelt v TPOIIEHTOB JIJIsl pelICHUs K 00Cy)KIaeMoil Ha ypoKe
MPUKIIAAHBIX 3a7a4. JleliCTBUTENbHBIE nHpopMaIuu, aKTHBU3AIUN
yycia. PanyvonansHble 1 HX [I03HABATEJIbHON
MppanroHaIbHbIEC YNCIIA. JESTEIIbHOCTH;
ApudmeTrrueckue onepamnun ¢ moOy>KI€HHE MKOJIbHUKOB
MHoxkecTBO JEHCTBUTEILHBIMU YnciiaMu. Moayib CO0JIF0IaTh HA YPOKE
AeHCTBUTeJIbHBIX JEHCTBUTENILHOrO YKCIA M €0 CBOMCTBA. | OOIICTIPUHATHIE HOPMBI
yucesi. MHorowienbl. | [IpuOmmkEHHBIC BEIYUCIICHNUS, TPABUIIA IOBEAECHUS, ITpaBUiIa
Pauunonanbnblie OKpYTJICHUSI, TPUKUJIKA U OL[CHKA OOIIEHUS CO CTAPIIUMU
YPABHEHHUS U pe3ynbrarta BeraucieHnid. OCHOBHEIC (yauTensimun) u
HepaBeHCTBA. METOZBI PEILEHUS LIEIBIX U APOOHO- CBEPCTHUKAMU
CucreMbl JIMHEeHHBIX | PaLMOHAJBHBIX YPAaBHEHUH U (ILIKOJTBHUKAMM )

ypaBHeHHii (24 1)

HEpaBeHCTB. MHOTOWJIEHBI OT OJTHOU
IepeMeHHOU. [leneHne MHOrouieHa Ha
MHOro4ieH ¢ octatkoMm. Teopema bey.
MHOrousneHs! ¢ HENBIMU
koaddurmenramu. Teopema Buera.
Pewrenue cucrem JmHEHHBIX
ypaBHEHUI. MaTpuna cucTeMsl
JUHEHHBIX ypaBHeHUH. OnpeaenTenb
MaTpHLBI 2X2, ero reOMEeTPHUIECKUI
CMBICIT M CBOMCTBA; BEIYMCIIEHNE €TO
3HA4YEHUS; IPUMEHEHNE OIPEAETUTENL
JUIS PELIEHUs CUCTEMBbI JIMHEHHBIX
ypaBHEHUi. Perienre npukiaaHbix
3aJ1a4 C TIOMOIIIBIO CUCTEMBI JIMHEHBIX
ypaBHEHUI

DOyHKIUA U
rpa¢uku. CreneHHas
(yHkuusa c neabm
noka3zareJieMm (12 )

OyHKIMS, CTIOCOOBI 3a1aHusT (QYHKITHH.
B3anmMHo oOpatHble QpyHKIMH.
Komnozunus ¢pynkuuit. ['paduk
GyHKIMN. DeMeHTapHbIe
npeoOpa3oBaHusi TPaPUKOB (PYHKITHIH.
OO6nacTh oIpe/IeIeHUsT 1 MHOXKECTBO
3HadeHnd Gpynkuun. Hymm Gyakmmm.
[TpoMesKyTKH 3HAKOIIOCTOSHCTBA.

MOOYXKIEHHE IIKOJIHLHUKOB
co0JII0/1aTh HAa YPOKE
OOIIETpUHATHIE HOPMBI
MOBEICHHUS, TpaBUIIa
OOIIEHHUS CO CTAPIIUMU
(yuuTensmm) u
CBEpCTHUKAMHU
(ILIKOIbHUKAMH ), TPUHIUIIBI




Yérable 1 Heu€THBIC (QYHKIIUH.
[epruomnueckue Gpynkrmu. [IpomexyTkn
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1
MUHUMYMBI pyHKnmu. Hanbonsiree u
HanMeHbIIlee 3HaYeHne PyHKIMN Ha
npoMmexyTke. JInHeHasl, KBaapaTUuHas
U IpOOHO-TMHEIHAS (HyHKIUH.
OJeMeHTapHOe UCCIIeA0BaHUE U
nocTpoeHue rpaduKoB STUX QYHKIUH.
CreneHb ¢ LesbIM ITOKa3aTeneM. bunom
Herorona. Crenennas GyHKUMS C
HaTypaJbHBIM U LIEJbIM NoKa3areseM. EE
CBOIiCcTBa U Tpaduk

y4eOHON TUCIUTITINHBI 1
CaMOOpraHu3alluy;
BKJIFOUEHHE B YPOK UT'POBBIX
npoLeayp, KOTopbie
MOMOTalOT MOAAEPKATh
MOTHUBALMIO IETEN K
MOJYYEHHUIO 3HAHUU,
HaJa)XMBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUHN
B KJ1acce, TOMOTaroT
YCTaHOBJICHUIO
no0poXKenaTeNbHON
aTMocdepbl BO Bpems ypoka

Apupmernyeckni
KOpeHb N-0H CTeneHu.
HppauuonaabHbie
ypaBuenusi (15 4)

ApudmeTrnyeckuii KOpeHb HaTypajIbHON
CTEIEHH U €T0 CBOMCTBA.
[TpeoGpa3oBanHwsI YUCIOBBIX BhIPAKEHUH,
COJEPXKAIIMUX CTETIEHU

Y KOpHU. MppanyoHanbHble ypaBHEHHUSL.
OCHOBHBIE METO/IBI pEeIIEHUS
MppalOHATIbHBIX YPaBHEHUI.
PaBHOCHIIBHBIE TEPEXO/IbI B PELLICHUN
MppaLrOHAIbHBIX YPaBHEHUH.

CaoiicTBa 1 rpadK KOPHS N-Oi CTENeHH
Kak (yHKIMU 00paTHOM CTENeHH ¢
HaTypaJbHBIM [1OKA3aTeJIEM

MPUMEHEHHUE Ha YPOKE
HWHTEPaKTUBHBIX POPM pabOTHI
YUAIIMXCS: MHTEJUIEKTYaIbHbBIX
UTp, CTUMYJUPYIOLIAX
MO3HABATENILHYIO MOTHBALILIO
UIKOJIbHUKOB; TUCKYCCHH,
KOTOpBIE Jal0T yJaluMCst
BO3MOKHOCTb TIPHOOPECTH OTBIT
BeJICHHSI KOHCTPYKTHBHOTO
JMajiora; rpyInmnoBoi padoThl
WM pabOTHI B Mapax, KOTOpPbIE
ydaT MIKOJIBHUKOB KOMaH/THOM
paboTe 1 B3aMMOEHCTBHUIO C
JIPYTHMH JeThMU

Iloka3zareabHast
byHkuus.
IHoka3zaTenbHbIe
ypaBHeHus (10 49)

CreneHs ¢ pallioOHaIbHBIM MTOKa3aTeleM
u e€ cBoiicraa. [lokazarensHast GyHKUUS,
eé cpoiicTBa u rpaduk. McnonszoBanue
rpaduka QYHKIUY IS PEIICHUS
ypaBHeHuil. [loka3arenbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHHS
MTOKAa3aTeIbHbIX YPaBHEHUI

NPUMEHEHHUE Ha YPOKe
MHTEPAKTUBHBIX (OPM
paboThI yyarmuxcsi:
MHTEJUICKTYaJIbHBIX UTD,
CTUMYJIUPYIOIINX
MI03HABATEJLHYIO MOTHBALIUIO
IIKOJbHUKOB; TN CKYCCHH,
KOTOPBIE AAIOT yYAIIUMCS
BO3MOXKHOCTb ITPUOOpECTH
OIIBIT BEJIEHUS
KOHCTPYKTHUBHOT'O JIMAJIOTa;
IpyNIoBoOi paboThl UK
paboThl B mapax, KOTOpbIE
y4aT HIKOJIbHUKOB
KOMaHTHOHM paboTe u
B3aUMOJICHCTBHIO C IPYTUMH
JICThMH

Jlorapudpmuueckast
(pynxnus.
Jlorapupmmyeckne
ypaBHeHus (18 u)

Jlorapugm uncna. Coiicrsa jgorapugdma.
JecsTuanbie v HaTypaibHbIC
norapudmel. [IpeobpazoBanue
BBIPAKEHHH, CO/IEPIKAIUX JIOTApUPMBI.
Jlorapupmuyeckas QyHKus, eé

IIPUMEHEHHUE Ha ypOKe
WHTEPAaKTUBHBIX (opM
paboTHI yyamumxcs:
WHTEJUICKTYaJbHBIX UTD,
CTUMYJIUPYIOIINX




cBoiicTBa u rpaduk. HMcronszoBanue
rpaduka QyHKIHH IS peIIeHHsI
ypaBHeHuit. Jlorapudmuieckne
ypaBHeHHsI. OCHOBHBIC METOIbI PEIICHHS
Jorapu(pMUIECKIX YPaBHCHHIH.
PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUN
norapu(pMUIECKIX ypaBHEHAH

MO3HABATENILHYI0 MOTUBALIUIO
IIKOJIbHUKOB; IUCKYCCHUM,
KOTOpBIE IAI0T y4aIuMCs
BO3MOKHOCTb ITpHOOpECTU
OITBIT BEJCHUS
KOHCTPYKTHBHOT'O TUAJIOTa;
IPYMIOBOH pabOTHI UK
paboThI B mapax, KOTOpPhIE
y4aT MIKOJHHUKOB
KOMaHTHOM paboTe u
B3aUMOJICHCTBHIO C IPYTUMH
JIeTbMU

Tpuronomerpuveckue
BBIPAKEHUsI U
ypaBHeHus (22 4)

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCHHYC M apKTaHT€HC YUCIIOBOTO
aprymenrta. Tpuronomerpudeckas
OKPY>KHOCTb, OIIpE/ICIICHNE
TPUTOHOMETPHUYECKUX (HDYHKITUIA
YHCIOBOT0 aprymenTa. OCHOBHBIC
TPUTOHOMETpHYECKUE (HOPMYIIBI.
[IpeoOpa3oBaHUe TPUTOHOMETPHIECCKUX
BbIpakeHU. Pemenue
TPUTOHOMETPHYECKUX yPaBHEHUI

MIpUMEHEHHUE Ha YPOKe
UHTEPAaKTUBHBIX (opM
paboThl yyarmuxcsi:
MHTEJUIEKTyaJIbHBIX UTD,
CTUMYJIUPYIOIINX
[I03HABATEJIbHYIO MOTHUBALIUIO
IIKOJIbHUKOB; IUCKYCCHUH,
KOTOpBIE IAI0T y4alluMCs
BO3MOKHOCTb ITPpHOOpECTU
OIIBIT BEJICHUS
KOHCTPYKTHUBHOI'O IMAJIOTa;
IpyIIOBOM paboThl UM
paboTHI B mapax, KOTOpbIE
y4aT IIKOJbHUKOB
KOMaH/IHOH paboTe u
B3aMMOJICHCTBHUIO C IPYTUMHU
JIeTbMHU

IlocnenoBarenbHOCTH
u nporpeccun (10 1)

TlocmemoBaTebHOCTH, CIIOCOOBI 3aJaHUS
nocyenoBaTeabHoCTER. Meton
MaTreMaTU4YeCKON MHIYKIUH.
MOHOTOHHBIE U OTpaHIUYEHHBIE
noclieioBaTeIpbHOCTH. McTopus aHam3a
0OECKOHEUHO MaITbIX. AprdMeTHuecKas u
T€OMETPHYECKAS IPOTPECCHUH.
beckoneuyHo yObIBaromas
reoMmeTpuueckas nporpeccus. Cymma
OECKOHEYHO yOBIBarOIIEH
T€OMETPUUYECKOU TTPOTPECCHH.
JIvHEeNHBIN U SKCTIOHEHITUATBHBINA POCT.
YHucno e. Popmyiia CIOKHBIX
nporeHToB. Vcronp30Banne mporpeccuu
JUTS pEIICHUS PeabHBIX 33a4
MPUKIIAHOTO XapaKTepa

OOy IeHHE ITKOIEHUKOB
co0uroaTh Ha ypoKe
O0IIENPUHSTHIC HOPMEI
MIOBE/ICHNS, ITpaBUIIa OOIICHNU S
CO CTapIIUMH (YUHUTEISIMH) U
CBEPCTHUKAaMU (IIKOJIbHUKAMH ),
MPUHLMIIBI y4eOHOH
TUCIUTIIIMHBI 1
CaMOOpraHU3AaLIH;

BKJIFOYEHHUE B YPOK UTPOBBIX
MpoIeayp, KOTOPbIE TOMOTal0T
MOJIIeP’KaTh MOTHBAIIMIO IE€TEH
K HOJyYEHUIO 3HAHUIA,
HaJIQ)KUBAHUIO TO3UTUBHBIX
MEXIJIMYHOCTHBIX OTHOIICHHUH B
KJ1acce, TOMOraroT
YCTaHOBJICHUIO
NO0OpOoXKENaTeTLHON aTMOC(hephI
BO BpeMsl ypoKa




HenpepbiBHbIe

bysxuumn.
Mpoussognas (20 4)

HemnpepbiBHBIE (DYHKIIMY U X CBOMCTBA.
Touka pa3psiBa. ACUMITOTHI TPAPHUKOB
(dyukimi. ColicTBa GyHKITHI
HEIpPEepBIBHBIX Ha oTpe3ke. Merog
WHTEPBAJIOB JUI PELICHUS HEPABEHCTB.
IIpuMeHeHrEe CBOMCTB HENPEPHIBHBIX
GbyHKIMEH U1 pemenus 3aaa4. [lepas n
BTOpasi IPOU3BOAHBIE (PYHKINU.
Onpenenenue, reOMeTPUUYECKUI U
(hU3MYECKUI CMBICI TIPOM3BOIHOM.
YpaBHeHHE KacaTeIbHOU K rpaduKy
¢ynkuu. [IponsBonHbIE 371eMEHTAPHBIX
¢dbynkmuit. [IpousBoaHast CyMMBI,
IIPOU3BEJICHUS, YACTHOTO ¥ KOMIIO3ULIVA
byHKIMI

oOYXIeHHE IKOJIbHUKOB
co0Jro1aTh Ha ypoke
OOIIETPUHSATHIE HOPMBI
TIOBEJICHHUS, ITPaBUIIa OOIICHNU S
CO CTapIINMH (YUHUTEISIMH) U
CBEPCTHUKAMH (IIKOJIBHUKAMH),
MPHHIHITEI Y4eOHON
TVCIUTIIIHBI 1
CaMOOpTaHHU3aIINK;

BKJIIOYEHUE B YPOK UTPOBBIX
MpOoLeyp, KOTOPBIE TOMOTAIOT
Mo Iep>KaTh MOTHUBAIMIO IeTei
K TTOJIyYEHHUIO 3HAHWH,
HaJIQ)KMBAHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOIIEHUH B
KJI1acce, TOMOraloT
YCTaHOBJICHUIO
JO00OpOXKENaTeHLHOM aTMOC(hEphI
BO BpeMsi ypoka

IMoBTOpEHUE,
0000IIEeHME,
cHucTeMaTu3anus
3HaHui (5 4)

OCHOBHBIE ITOHATHS Kypca aareOpsl 1
HadaJj MareMaTH4eckoro aHammsa 10
KJ1acca, 0000IIeHne U CUCTEMATH3AIUS
3HAHUN

11 xnace
HanmenoBanue ®opMa peanan3anuu
IIpenmerHoe coaep:kanue
pazaena BOCIHUTATEJILHOI0 MOTeHIHAIA
MOOYKICHHUE IITKOJIbHUKOB
IIpuMeHeHne npon3BOIHOMN K co0uro1aTh Ha ypoke
MCCIIeI0BaHNIO (DYHKUIMI Ha 001IEnPUHSTHIE HOPMBI
MOHOTOHHOCTb M 3KCTPEMYMBI. MOBECHUS, TpaBuiIa OOIIEHUS CO
Haxoxxnenne nHanbospIiero u CTapIIuMH (YIUTEISAMH) U
HAWMEHBIIIET0 3HAUYCHU S HeIPEPHIBHOM | CBEPCTHUKAMHU (IIKOJIBHUKAMH ),
¢ynkimn Ha otpeske. [Ipumenenue MPUHLUIBI Y4eOHOH AUCIUTUINHEI
HccaenoBanne MIPOU3BOTHOM JIJIsI HAXOKACHUS U CaMOOpraHU3aluH;

¢pynxnmii ¢ nomompio
NPON3BOIHOI (22 )

HAMITYYIIETO PeIIeHNUs B IPUKIATHBIX
3aJlauax, AJs OolpeieseHUs! CKOPOCTH U
YCKOPEHUs IpoLecca, 3aJaHHOro
(hopmyoit uim rpaguKoM.
Komnozumus QyHKIwii.
I'eomeTpudeckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPAUHATHOM
MJIOCKOCTH

BKJTFOUCHHUE B YPOK HT'POBBIX
IpoLEenyp, KOTOPBIE TOMOTAIOT
MO/ /IepKaTh MOTHUBAIMIO IETEH K
MOITYYEHUIO 3HAHUMA,
HaJIQ)KUBAHUIO TTO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUH B
KJIacce, IOMOTaloT yCTaHOBJICHHUIO
NO0pOXKENaTeTHLHON aTMOC(hEphI
BO BpEMsl ypoKa

IlepBoodpa3znas u
unTerpai (12 4)

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
nepBoobOpazHbIx. [leppoobOpa3Hbie
aneMeHTapHbIX GyHKImi. [IpaBuna
HaXO0X/JICHUS EPBOOOPA3HBIX.
WnTterpan. I'eomeTpuueckuii cMbICI

MOOYXICHHE IKOJIHHUKOB
COOJIFOIaTh Ha YPOKe
00IIENPUHSTHIE HOPMBI
MOBEJICHNS, TpaBmiia OOIICHUS CO
cTapminMu (YIUTEISIMH) U




UHTErpaja. Berancnenue
ONpeneI€HHOr 0 HHTErpaia o
(opmyne Herorona — JleiOHuma.
IIpumenenue uHTErpana aas
HaxO0XIECHUS IIIOIAAEH TIIOCKUX
¢uryp n 006EMOB T€OMETPHIECKUX
tei. [IpuMepsl penieHuit
nuddepeHnInanbHBIX ypaBHEHHH.
Maremaruyeckoe MOJEIMPOBAHUE
peaIbHBIX IIPOLIECCOB C IOMOILBIO
IudQepeHInaIbHbIX ypaBHEHUH

CBEpPCTHUKAMHU (IIKOJIBHUKAMH),
MPUHIUITB] Y4eOHOH AUCIMTUINHEI
¥ CaMOOpTaHU3aLNH;

BKJIIOYEHHUE B YPOK UTPOBBIX
MpoIeayp, KOTOPbIe TOMOTal0T
MOJ/Iep KaTh MOTHBAIHIO IETEH K
MOITYYEHUIO 3HAHUMA,
HaJIQ)KUBAHUIO TO3UTHBHBIX
MEXITMYHOCTHBIX OTHOIICHHH B
KJlacce, MOMOratoT YCTaHOBJICHUTO
N00poKenaTeNbHOM aTMOoC(epsl
BO BpeMsl ypoKa

I'paduxn
TPUTOHOMETPHYECKHUX
(ynxnmii.
Tpuronomerpuyeckue
HepaBeHcTBa (14 4)

Tpuronomerpudeckue GyHKINHU, UX
cBoiicTBa u rpaduxu. OTO60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHHUHN C
MIOMOIIIBIO TPUTOHOMETPHYECKON
OKpyHOCTH. PerieHue
TPUTOHOMETPHUYECKUX HEPABEHCTB

MOOYKICHHUE [ITKOJIbHUKOB
co0roaTh Ha ypoke
OOIIETIPUHSATHIC HOPMBI
MIOBE/ICHHUS, ITPAaBUIIA OOIICHHS CO
CTapuIuMy (YUUTENISIMH) U
CBEpPCTHUKAMHU (IIKOJIBHUKAMH),
MPUHIIUITB] Y4eOHOH JUCIATUTNHEL
¥ CaMOOpTraHU3allny;

BKJTFOUCHHUE B YPOK MT'POBBIX
IpoLenyp, KOTOPBIE TOMOTAIOT
MOJ/IepKaTh MOTHUBAIHIO IETEH K
MOTYYEHUIO 3HAHUMA,
HaJIQ)KMBAHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOIICHNH B
KJ1acce, ITOMOTaloT YCTaHOBJICHHIO
NOOpOoXKENaTeTHLHON aTMOC(hEphI
BO BpeMsi ypoka

Hppannonaibneie,
nokasareJibHbIe 1

Jorapudmuyeckue
HepaBeHCTBA (24 4)

OCHOBHBIC METO/IBI PEIICHHS
NIOKa3aTeJbHBIX M JIOTapU(PMUIECKHX
HepaBeHCTB. OCHOBHBIE METO/IBI
pelIeHNs NPPALMOHATIBHBIX
HepaBeHCTB. ['paduueckie MeTO b
peILIeHUs HPPALMOHATIBHBIX,
NIOKa3aTeJIbHBIX M JIOTapU(PMUIECKIX
YpaBHEHUI1 1 HEPABEHCTB

OOy K IeHHE ITKOIEHUKOB
co0roaTh Ha ypoKe
O0IIENPUHSATHIC HOPMEI
MOBE/ICHHU S, ITPaBUIIA OOIIEHNS CO
CTapIIuMH (YIUTEISAMH) U
CBEPCTHUKAaMU (IIKOJIbHUKAMH ),
MPUHIIMUITB] Y4eOHOMH JUCIATUINHEL
¥ CaMOOpTraHU3aLUHY;

BKJIFOUCHHE B YPOK UI'POBBIX
MpoIeayp, KOTOPbIE TOMOTal0T
MOJIePKaTh MOTUBAIIMIO AETEH K
TIOJTy4YEHHU IO 3HAHUH,
HaJIQ)KUBAHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOIICHUH B
KJ1acce, IOMOraloT yCTaHOBJIEHUIO
N00posKeNaTeTbHON aTMochepsl
BO BpEMsl ypoKa

KoMmniekcHbIe ynciia
(10 v)

Kommuiexcuble uncna. Anredpandeckas
W TPUTOHOMETpUYEcKast (OpPMBbI 3aIiCH
KOMIUIEKCHOT'O YHUCTIa.
ApudmeTrrueckue onepanum ¢

MOOYIKIEHHE IIKOJIBHUKOB
co0ur01aTh Ha ypoke
OOIICTIPUHSATHIC HOPMBI
MOBEJICHU S, TPaBHJIa OOIICHUS CO




KOMILIEKCHBIMU YHCJIAMH.
N300paskeHne KOMITJIEKCHBIX YUCeT Ha
KOOpAMHATHOH miockoctu. dopmyia
Myagpa. KopHu n-oii cTenenu u3
KOMILIEKCHOT 0 uncina. [ lpumenenue
KOMILJIEKCHBIX YHCEJI ISl PEIICHUS
(U3NYECKUX U TEOMETPHUYECKUX 3a/1a9

CTapiIuMy (YUUTENISIMH) U
CBEpPCTHUKAMHU (IIKOJIBHUKAMH),
MPUHIUITB] Y4eOHOH AUCIATUINHEI
U CaMOOpTaHU3aIHH;

BKJIFOYEHHE B YPOK UTPOBBIX
MpOLETyp, KOTOPBIE TOMOTAIOT
MOJ/IepyKaTh MOTHBAIHIO JIETEH K
MOITYYEHUIO 3HAHUMA,
HaJIa)KHUBaHUIO TTO3UTUBHBIX
MEKIIMYHOCTHBIX OTHOIIEHUH B
KJ1acce, MOMOraloT YCTaHOBJICHUIO
N00poKenaTeNbHOM aTMOoC(epsl
BO BpeMsi ypoKa

HarypajbHbie U
uejble yucaa (10 u)

HarypanpHbIe 1 11eNbIe yicha.
[IpuMeHeHne MPU3HAKOB ICIMMOCTH
nensix yncen, HOJl u HOK, octarkoB
o MOJyJ 0, anroputMa EBkimna s
peIIeHUS 3a1a4 B IIEJIIX YUCTaX

noOy>K/IeHHE IKOJIbHUKOB
co0uroaTh Ha ypoke
00LIENPUHSTHIE HOPMBI
MOBE/ICHHU S, ITPaBUIIA OOIIEHUS CO
CTapiIuMu (YYUTEISIMHU) U
CBEPCTHUKAaMU (IIKOJIbHUKAMH ),
TPUHIIUITB] Y4eOHOH JUCIATUTNHEL
Y CaMOOpraHu3aliHg;

BKJIFOUCHHE B YPOK HI'POBBIX
IpoLenyp, KOTOPBIE TOMOTAIOT
MOJIePKaTh MOTUBAIIMIO AETEH K
MOTYYEHUIO 3HAHUMA,
HaJIQ)KUBAHUIO TO3UTHBHBIX
MEXIMYHOCTHBIX OTHOIICHUH B
KJ1acce, ITOMOTaloT YCTaHOBIICHHIO
J00poKeNaTeNbHON aTMochepsl
BO BpeMsi ypoKa

Cucremsl
PalliOHAJIBLHBIX,
HPPAIHOHAIBHBIX
MOKAa3aTeJbHBIX H
JorapupMuyecKnux
ypaBHeHuii (12 v)

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
cienctBus. OCHOBHBIE METOJIBI
pELLEHMsI CHCTEM U COBOKYITHOCTEN
paLMOHAJIbHBIX, HPPALMOHAJBHBIX,
NIOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHui. [IpumMeHeHre ypaBHEHNH,
CHCTEM U HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKHX 3a/a4 1 3aJa4 13
pa3IMYHBIX 001acTell HayKu U
peanbHOM KU3HU, MHTepIIpeTaLus
TIOJTyYEHHBIX PE3yJIbTATOB

OOy IeHNE ITKOIEHUKOB
co0ur01aTh Ha ypoke
OOIIENPUHSTEIE HOPMBI
MIOBE/ICHHUS, ITPAaBUIIA OOIICHHS CO
CTapIIuMH (YIUTEISAMH) U
CBEPCTHUKAaMU (IIKOJIbHUKAMH),
MPUHLUIB] Y4eOHOH AUCIUTUINHEI
U CaMOOpTraHU3aLNHY;

BKJTFOUCHHUE B YPOK HT'POBBIX
pOLIETyp, KOTOPBIE TOMOTAIOT
MoJ/IepyKaTh MOTHBAIHIO IeTeH K
MOITYYECHUIO 3HAHUMA,
HaJIQ)KUBAHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOIICHUH B
KJ1acce, IOMOraloT yCTaHOBJIEHUIO
NO0OpOXKENaTeTHLHON aTMOC(hEphI
BO BpEMsl ypoKa

3agaum ¢
napamerpamu (16 1)

PanmonansHble, HppalliOHANIBHBIE,
noKaszareJbHbIe, IOrapuPMUIECKUe U
TPUTOHOMETPUYECKHE YPABHEHUS,

MOOYKICHHUE IITKOJIbHUKOB
co0uro1aTh Ha ypoke
00IIENPUHSITHIE HOPMBI




HEPABCHCTBA U CUCTEMBI C MOBCACHM, ITpaBUJIa O6I.I.[€HI/I}I co

napamerpamu. [locTpoenne u cTapiiMy (YUUTESIMH) U
HCCIIe/IOBAaHNE MaTeMaTHYECKUX CBEPCTHUKAMHU (IIKOJIBHUKAMH ),
MoJieNeil peabHbIX CUTYaIHi C MPUHIMITEI Y4eOHOW AUCIUITIIHHBI
MOMOIIIBIO YPaBHEHUM, CUCTEM Y CaMOOpTraHu3aliHg;

ypaBHEHHI U HEPABEHCTB C BKJTFOUCHHE B YPOK HT'POBBIX
napaMeTpaMu MpoLeyp, KOTOPBIE TOMOTAIOT

MOJ/IepyKaTh MOTHBAIHIO JIETEH K
MOJTy4YEHHUI0 3HAHUH,
HaJIa’)KUBaAaHUIO ITO3UTHUBHBIX
MEXIMYHOCTHBIX OTHOIICHUH B
KJIacce, ITOMOTaloT YCTaHOBJICHHIO
J00poKeNnaTeNbHON aTMochepsl
BO BpeMsi ypoKa

IMoBTOpEHUE,
o0o0meHne, OCHOBHBIE ITOHATHS U METOBI Kypca,
cHCTeMaTHu3anus 00001IIeHHE U CHUCTEMAaTH3aIIN s 3HAHU ]

3HaHmi (16 4)

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O
INPEJIMETA
JIMYHOCTHBIE Pe3yJbTaThI

I'pasicoancroe socnumanue: chOPMUPOBAHHOCTHIO TPAKIAHCKONU MO3UIIUU
00y4JaroIerocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O UJIEHa POCCUMCKOTO 00I11eCTRa,
IIPEICTaBJICHUEM O MaTeMaTHYECKUX OCHOBAX ()YHKIITMOHUPOBAHUS PA3TMIHBIX
CTPYKTYD, SIBJICHUM, IPOLIETYP TPAKIAHCKOT0 00111ecTBa (BBIOOPHI, OMPOCHI | TIp.),
YMEHHEM B3aUMOJAECHCTBOBATH C COUAIBHBIMA UHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIIUSAMY ¥ HA3HAYCHUEM.

Ilampuomuueckoe 6ocnumarue: COPMUPOBAHHOCTHIO POCCHICKOMN
rpaXXAaHCKON MJICHTUYHOCTH, YBAKEHUS K MPOIUIOMY M HACTOAIIEMY POCCUNCKOM
MAaT€MAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHUXKECHUSIM POCCUUCKHUX
MaTEMATUKOB U POCCUMCKON MATEMATHYECKON IIKOJbI, K KCHOJIb30BAHUIO ITUX
JTOCTIKEHUN B IPYTMX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH.

JlyxoeHo-HpascmeenHoe 8ocnumaHue: OCO3HaAHUEM JTyXOBHBIX IIEHHOCTEN
poccHiickoro Hapojia; cPOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHU,
3TUYECKOr0 MOBEJACHHUS, CBI3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM JOCTUKECHHIN
HAYKHU U JEATEIbHOCTBIO YYEHOT O; OCO3HAHUEM JINYHOTO BKJIaJa B IIOCTPOCHUE
YCTOMYHMBOTO OYTYIIETO.

Jcememuueckoe socnumanue: 3CTETHYECKUM OTHOLIEHUEM K MUPY, BKJIIOUAst
ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU,
pPacCyXJI€HUI; BOCIPUUMYUBOCTBIO K MATEMATUYECKUM ACTIEKTAM Pa3IMYHBIX
BUJIOB MCKYCCTBA.



Duzuueckoe gocnumanue: chOPMUPOBAHHOCTHIO YMEHUS IPUMEHSTh
MaTeMaTUYeCKHUe 3HaHUSI B MHTEpecax 3/J0POBOro U Oe30macHOro oopasa *Ku3HHU,
OTBETCTBEHHOT'O OTHONICHHS K CBOEMY 3I0POBBIO (3I0pOBOE MTUTAHUE,
cOaTaHCHPOBAHHBIA PEKHUM 3aHATHHA U OTABIXA, PETYISIpHAs hU3HIecKas
AKTUBHOCTB); (PU3UUECKOTO COBEPIIICHCTBOBAHUS NP 3aHITHUSIX CIIOPTHUBHO-
03JI0POBUTEJIBHOU JEATEIBHOCTBIO.

Tpyoosoe 6ocnumanue: TOTOBHOCTBIO K TPYY, OCOZHaHHUEM IIEHHOCTH
TPYA0JII0OUSI; THTEPECOM K pa3IndHbIM chepam mpodeccruoHambLHON
JeSITENTbHOCTH, CBA3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMH, YMECHHEM
COBEpIIATh OCO3HAHHBINA BHIOOp OyayIel npodeccuu U peajin30BbIBATh
COOCTBEHHBIE )KMU3HEHHBIE TUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMY 00pa30BaHHUIO M CaMOOOPa30BaHHIO HA MPOTS)KEHUU BCEl
’KU3HH, TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a7a9
MaTeMaTHYECKON HAMPaBICHHOCTH.

Ixonozuyeckoe ocnumanue: cHOPMUPOBAHHOCTHIO IKOJIOTHUECKON
KYJIbTYphI, TOHUMaHUEM BIIUSHHUSI COITMATHFHO-YKOHOMHUYECKHX MTPOIIECCOB Ha
COCTOSTHUE TIPUPOIHON U COITMAIIBHON CPeJibl, OCO3HAHUEM TI100aIHLHOTO
XapakTepa HKOJIOTHYECKUX MpoOIieM; OpUeHTAIMEH Ha TPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU /IS PEUICHHs 3a/1a4 B 00JIaCTH OKPYKaIOIEH Cpebl,
TUTAHUPOBAHUS ITOCTYITKOB M OIEHKH X BO3MOKHBIX MTOCIICICTBHM ISt
OKPYXKAIOIIEH CPEJIbI.

Lennocmu nayunozo nosHanus: cpOPMUPOBAHHOCTHIO MUPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHA U OOIIIECTBEHHON
MPAKTUKH, TOHUMAaHUEM MAaTeMaTHUeCKOW HayKu Kak cepbl 4eI0BEUECKOM
JIESITENbHOCTH, ATANIOB €€ Pa3BUTHS M 3HAYUMOCTH JIJISl Pa3BUTHUS IUBIIIA3AIINY;
OBJIJICHHEM SI3BIKOM MAaTEMaTHKU U MaTEMaTHIECKON KYJIbTYpOH KaK CPEeCTBOM
MIO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOSKTHYO M HCCIIEI0BATEIbCKYIO
NeSITENHbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

MeTtanpeameTHbie pe3yJbTaThl

1) VYHuBepcaibHBIC MIO3HABATEIILHBIC ACHCTBHS, 00CCIICUNBAIOT
dbopMupoBaHue 6a30BBIX KOTHUTHBHBIX MPOIIECCOB 00YJaOMUXCs (OCBOSHUE
METO/IOB MTO3HAHUS OKPY’KAIOIIETO MUPA; MPUMEHECHHE JIOTHYECKUX,
UCCJIeIOBATEIbCKUX OIepaliii, yMeHH padotarh ¢ nHpopmaluei).

basosvie nocuueckue oelicmeus:

— BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTEeMaTHIECKUX O0BEKTOB, TOHITHH, OTHOIICHUH MEXTY TIOHATHSIMHU;
GhopMyIHpOBaTH OMpESCHIUS TOHITHI; YCTaHABIMBATh CYIIECTBCHHBINA MTPU3HAK
KJ1acCU(UKAIU, OCHOBAHUS JUIsl 00OOIIEHUS U CPAaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHATN3a,;



— BOCIPHUHHUMATD, (DOPMYIMPOBATH U MPEOOPA3OBHIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U
IPOTUBOpEUHUs B (PaKTax, JaHHBIX, HAOTIOACHUIX U YTBEP)KICHUX; peaJiaratb
KPUTEPHUH JIJIs1 BBISBICHUS! 3aKOHOMEPHOCTEN U IPOTHUBOPEUNIA;

— JIe7IaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIOYEHNNW, YMO3AKIIIOUEHUH IO aHAJIOTHH;

— IPOBOAUTH CAMOCTOSATEIBHO JI0Ka3aTENbCTBA MATEMATUUECKUX
yTBEpkKAEHUM (IpSMbIE€ U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHL; 00OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U
BBIBOJIbI;

— BBIOMPATH crI0CO0 pelieHus yueOHoM 3aaun (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUs, BEIOUpATh HAUOOJIEe MOAXOA[IINN C YIETOM
CaMOCTOSATEIILHO BBIICJIEHHBIX KPUTEPHUEB).

basoevie uccneoosamenvckue oericmeus:

— HCIOJIB30BaTh BOIPOCHI KAK UCCIIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;
(opMynHpoBaTh BONPOCHI, PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIIEMY,
yCTaHaBJIMBaTh KICKOMOE U JaHHOE, (POPMUPOBAThH THIIOTE3Y, ApTYMEHTUPOBATh
CBOIO IIO3ULIMIO, MHEHUE;

— IPOBOAUTH CAMOCTOSATEIBHO CINITAHUPOBAHHBIN 3KCIIEPUMEHT,
UCCIIEIOBAHKE IO YCTaHOBJICHUIO OCOOEHHOCTENH MaTEMaTHUECKOr0 OObEKTa,
SIBJICHUS, MPOLIECCA, BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTAMMU, SIBICHUSIMU,
IPOLIECCAMH;

— CaMOCTOSTEJIbHO (POpMYIUpOBaTh 000OIIEHUS U BBIBOJIBI 110
pe3yJpTaTaM MpoBeIEHHOTO HAOMIOIEHNS, UCCIIEA0OBAHUS, OLICHUBATD
JOCTOBEPHOCTD ITOJIYYE€HHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

— IPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKKE BbIIBUIAThH
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Paboma c ungopmayueri.

— BBIABIIATH ACPUIUTHI HTHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa
Ha BONPOC U JJI PELICHUS 3aa4uH;

— BBIOMpPATh HH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHAIM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMALUIO
pa3NUYHBIX BUAOB U (HOPM MPEICTABICHHUS;

— CTPYKTYpPHUPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pa3IMYHBIX
dbopMax, WITFOCTPUPOBATH TPadUUECKU;

— OLIEHUBATh HAIEKHOCTh HH(OPMAIIUHU IO CAMOCTOSITENILHO
c(OpMyIUPOBAHHBIM KPUTEPHSIM.



2) YHUBepcaIbHbIe KOMMYHHKATUBHBIC JCHCTBUS, 00CCIICUNBAIOT
c(hOpMUPOBAHHOCTH COLIUATILHBIX HABBIKOB 00YyYaIONUXCSl.

Obwenue:

— BOCHPUHHUMATH U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C
YCIOBHUSIMU U IENSIMU OOIICHHUST; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIlIeHUS
3aJ1a4u, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3yibTarT;

— B X0Jie 00CYKJIeHUS 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMON
TEMBI, TPOOJIEMBI, pelIaeMOol 3aJaui, BEICKa3bIBaTh HJICH, HAIlCJICHHBIC Ha TIOUCK
PEILIEHUS; COTIOCTABIISATh CBOU CYXICHUS C CYKACHUSIMH IPYTHX yIaCTHUKOB
auanora, OOHapy>KMBaTh pa3IMure U CXOJICTBO MO3ULIUN; B KOPPEKTHOM popme
(GopMyTupOBaTH Pa3HOIIACHS, CBOU BO3PAKEHUS;

— TMPEACTaBIIATH PE3YIbTAThI PEIICHUS 331a4H, SKCIEPUMEHTA,
UCCIJIEIOBaHUs, MPOEKTA; CAMOCTOSATEIHHO BHIOUPATh (DOpMAT BHICTYIUICHHUS C
y4€TOM 3aJ1a4 MPE3CHTALNH U OCOOCHHOCTEHN ayIUTOPHUU.

Compyonuuecmso:

— TMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHHOU U
WHIWBUTYaJILHON paOOTHI TP PEIICHUHN yIeOHBIX 3a7a4; TPUHUMATH I1E]Th
COBMECTHOM JEATETbHOCTH, INIAHUPOBATH OPraHU3aIMI0 COBMECTHON padoTHI,
pacripenensaTh BUbl padoT, JOrOBapUBATHCS, 0OCYKIATh MPOIIECC U PE3yIbTaT
paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

— y4acTBOBATH B IPYIIOBLIX (popmax paboThl (00CYXIeHUS, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMbD» H T.I1.); BBIIIOIHATH CBOIO YacCTh paOOTHI U
KOOPAMHUPOBATH CBOU JCHCTBUS C APYTUMU WICHAMU KOMAH]Ibl; OIICHUBATh
KayecTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIMPOBAHHBIM
y4aCTHUKaMU B3aMOJIEHCTBHUS.

3) YHuBepcalbHbIC PEryISATUBHBIC ACUCTBUS, 00CCIICUHBAIOT
(dbopMUpOBaHUE CMBICIOBBIX YCTAHOBOK M JKH3HEHHBIX HABBIKOB JTMYHOCTH .

Camoopeanuzayus.

— COCTaBJIATH ILJIaH, aJITOPUTM PEIIEHUS 3a7a4, BEIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU
uHpopmanuu.

Camoxoumpons:

— BJIQJIETh HABBIKAMH MMO3HABATEIBHON peieKCHH KaK OCO3HAHHMSI
COBEPIIAEMBbIX JEHCTBUM U MBICIUTEILHBIX MMPOIIECCOB, UX PE3YJIHTATOB; BIAJIETh
crioco0aMu caMOITPOBEPKH, CAMOKOHTPOJISI TPOIIeCcca U pe3yibTaTa PelIeHUs
MaTEMaTHYECKOU 3aJ1a4U;



— TPEeABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MPU PEIICHUU
3aJ1a4u, BHOCUTbh KOPPEKTUBHI B JAEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LUEIN U YCIOBUSAM, OOBACHSTH
PUYUHBI JOCTHKEHUS U HEIOCTHXKEHUS PE3yIbTAaTOB JESITEILHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

IIpeameTHble pe3y/bTaThI
10 kaacc

Yucna u evluucienus

— CBo0O0aHO OIeprUpOBaTh MOHATHSAMHM: PAITHOHAIBHOE YHCIIO,
OeckOoHeuUHas nepuoanydeckas ApoOb, MPOLIEHTHI; UPPALUOHATBHOE YUCIIO;
MHOXKECTBA PAllMOHAIBHBIX U IEUCTBUTENLHBIX YUCET;, MOJYJIb 1€HCTBUTEIHLHOTO
YHUCIIa.

— IIpumeHsTh APOOU U MPOLEHTHI AJIs PEUICHUS MTPUKIIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIICH 3HAHUN U PEATBHOU KU3HMU.

— IIpuMensTh TpUOIMKEHHBIC BEIYMCIICHHUS, TIPaBUIa OKPYTICHUS,
MPUKUKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUM.

— CB00OIHO ONEPUPOBATH MOHATUEM: CTENIEHD C LIEIBIM ITOKA3aTENIEM;
UCIOJIb30BaTh MOIXOSIIYIO (POPMY 3aMKUCH ACHUCTBUTEIBHBIX YUCET IJIs1 PEIICHUS
MPaKTUUECKUX 3aJ]1a4 U MPEACTaBICHUS IaHHBIX.

— CB000HO ONEPUPOBATH MOHATHEM: apU(DMETUYECKHUI KOPEHb
HaTypaJbHOW CTEIICHU.

— CB00OHO ONEPUPOBATH MOHSATUEM: CTEIIEHD C PAIMOHAILHBIM
MOKa3aTesieM.

— CB00OAHO ONEPUPOBATH MOHATUSAMH: JIOTApU(PM UKCIia; JECATUUHBIE U
HaTypaJbHBIC JIOTAPU(MBI.

— CB00OHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC YHCIIOBOr0 apryMeHTa.

— OmnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC U aPKTAHTEHC
YHUCJIOBOTO apryMeHTa

Vpasnenus u nepasencmea

— CB00OHO OMEepUpPOBaAThH MOHATUSMHU: TOKIACCTBO, YPABHEHHUE,
HEPABEHCTBO, PABHOCWJIbHBIC YPABHEHUS U YPABHEHUS -CIICJICTBUS; PABHOCUIIbHBIC
HEPABEHCTBA.

— IlpumeHsITh pa3IuuHbIC METOIbI PEIICHUS PAIIMOHAIIBHBIX U IPOOHO-
paloHaIbHBIX YPAaBHEHUMN; MPUMEHSATh METOJl MHTEPBAJIOB JJIsl PEIICHUS
HEPaBEHCTB.



— CB000OJIHO ONIEPUPOBAThH MOHSATUSIMU: MHOTOWIEH OT OJTHOM
MEPEMEHHOI; MHOTOUJIEH C LEJIBIMU KO3 (DULIMEHTaMH, KOPHA MHOTOYJICHA;
IPUMEHSATH JEJIEHHE MHOIOYIEHA HA MHOTOUYJIEH C OCTaTKOM, Teopemy besy u
TeopeMy Buera i pemienus 3anad.

— CB00OAHO ONEepUPOBATh MOHATUSMHU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEeAeIUTENb MATPULBI 2 X 2 U €r0 FT€OMETPUYECKUIN CMBICT,
UCIOJIb30BaTh CBOMCTBA OMpPEAENUTENS 2 X 2 il BBIYUCIICHUS €0 3HAYEHUS,
IPUMEHSATH ONPEAEIUTENH JJIs PELICHHS] CHCTEMbI JIMHENHBIX YPABHEHHUI;
MOJIETUPOBATH peaIbHbIE CUTYAI[UU C TIOMOUIBI0 CUCTEMbI TMHEHHBIX YPAaBHEHUIA,
UCCIJIEIOBATh MOCTPOEHHBIE MOJIENN C MTOMOILBIO MaTPUIL U ONPEEIUTENEH,
MHTEPHPETUPOBATh MOJYyYEHHBIN pe3yJIbTar.

— Hcnonb30BaTh CBOMCTBA ASHCTBUIN ¢ KOPHSMHM JJI PEOOPa30BaAHUS
BBIPAKECHUM.

— BBINONHATH MpeoOpa30BaHUs YUCIOBBIX BRIPAXKEHUN, COEPIKAIIUX
CTENEHU C PallMOHAIBHBIM ITOKA3ATEJIEM.

— Hcnonb30Bath cBOMCTBA JIOrapudMOB JIJIsl MpeoOpa3oBaHUS
J0rapu(pMUYECKUX BbIPAKEHUI.

— CB00OOIHO ONEeprUpOBaTh NOHATUSAMU: UPPALMOHAIBHBIE, TOKA3aTEIbHbBIE
U JIorapu(PMHUUECKHE YPAaBHEHUS; HAXOAUTh UX PELICHUS C TOMOUIbIO
PaBHOCWJIBHBIX MIEPEXO0JI0B UIIM OCYILIECTBIISISI IPOBEPKY KOPHEIA.

— IlpuMeHsATh OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIIBI IS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN.

— CB00OOIHO OnEepupOBaTh MOHITHEM: TPUTOHOMETPUUECKOE YPaBHEHUE;
IPUMEHSTH He0OX0IUMbIe (DOPMYIIbI JJI PEIICHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHU.

— MozenupoBath peasbHbIe CUTYallUU Ha SI3bIKE alreOpbl, COCTaBIATh
BBIPQKEHUS, YPABHEHUS], HEPABEHCTBA M0 YCJIOBHUIO 3aJa4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM alrapara ajareopsl.

Dynxyuu u epaguxu

— CB000OAHO OlEepUpPOBaTh NOHATUAMMU: (PYHKLKSA, CIOCOOBI 3a/1aHUS
(yHKIMY; B3aUMHO OOpaTHbIe ()YHKIUH, KOMIIO3HIMS (YHKIUI; rpaduk
(yHKIMY; BBIOIHATH 3JIEMEHTApHbIE TPe00pa3zoBaHus rpa@uKoB (HYHKIIHIMA.

— CB000JIHO OMIEpUPOBATh MOHATUSIMU: 00JI1ACTh ONPECICHUS U
MHO>KECTBO 3HaYEHUHN (PYHKIMH, HYJIU (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

— CB00OOIHO OnepUpOBaTh NOHATUSAMU: YETHBIE U HEYETHBIE (PYHKIIHH,
nepuoanyeckue QyHKIMHU, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHHUMYMBbI (PYHKIIMH, HAaMOOJIbIlIEe U HAaUMEHbIIIee 3HaueHHe PYHKIUU Ha
IPOMEXKYTKE.



— CB00OAHO ONEepUPOBATh MOHATUAMHU: CTETIEHHAS (QYHKIIHS C
HATypaJIbHBIM | IIETBIM MTOKa3aTeseM, TpaduK CTENeHHON (YHKITUU C
HaTYpaJIbHBIM U LIE€JIbIM MTOKa3aTesieM; rpaduK KOPHs n-0i CTENEeHU Kak (pyHKIUU
00paTHOM CTENEeH! C HaTypaIbHbIM MTOKA3aTEIIEM.

— OnepupoBaTh NOHATUAMMU: JIMHEIHAs, KBaipaTUUHasl U APOOHO-
nuHEeWHas (QYHKIMH; BBIIOIHATH YJIEMEHTApPHOE MCCIeI0BaHNE U TIOCTPOCHHUE UX
rpadukoB.

— CB000OAHO OTepupOBaTh MOHATUSAMHU: TTOKa3aTeIbHAS U
norapudmudeckas GyHKINH, KX CBOMCTBA U TpadUKH; UCIIOIb30BaTh UX rpauKu
JUISL PELICHHS] YPABHEHUH.

— CB00OAHO ONIEpUPOBATH MOHATUSMU: TPUTOHOMETPHUECKAS
OKPYKHOCTb, OIpe/IeJICHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO
aprymeHra.

— Hcnonb3oBath rpaduku GYHKIUNA ST UCCIIEOBAHUS MTPOLIECCOB U
3aBUCHMOCTEH MPH PEIICHUHN 33]a4 U3 IPYTUX yIEOHBIX MPEAMETOB U pEalbHOM
KU3HU, BBIpaXKaTh (HOpMyJiaMU 3aBUCUMOCTH MEXy BETMUUHAMHU.

Hauana mamemamuueckozo ananusa

— CB00OAHO ONEPUPOBATH MOHATUSAMHU: apupMeTHIecKas u
reoMeTpruyecKasl Iporpeccusi, 0CKOHEUHO YObIBAIOIAsi TEOMETpHUUECKast
Iporpeccus; JIMHEWHBIN U HKCIIOHEHIIMAIbHBINA poCcT, (hopMya CIOXKHBIX
MPOIICHTOB; UMETh MPECTaBJICHUE O KOHCTAHTE €.

— Hcnonb30BaTh mporpeccuu Ui pelieHus: peaibHbIX 3a/1a4 MPUKIaTHOTO
XapaxTepa.

— CB00OHO OTIEPUPOBATH MOHITHSIMH: TIOCIEOBATEILHOCTD, CIIOCOOBI
3aJjaHus TI0CIEe0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE
MOCIIEA0BATEIbHOCTH; TOHUMATh OCHOBBI 3aPOKJIEHUSI MATEMATUYECKOr0 aHAIn3a
KaK aHaJin3a 0ECKOHEYHO MaJIbIX.

— CB000OJHO ONEPUPOBATH MOHIATUSIMU: HETPEPbIBHBIEC ()YHKIIUU; TOUKU
paspbiBa rpaduka GyHKIIUN; aCUMIITOTHI rpaduka (HyHKITUH.

— CB00OJHO onepUpOBaTh MOHIATHEM: (PYHKIUS, HENPEPHIBHAS HA OTPE3KE;
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (PYHKITUH JJIS1 PELICHHS 3a/1a4.

— CB00OJHO ONEPUPOBATH MOHATUAMU: TIEpBasi U BTOpasi MPOU3BOIHbBIE
dbyHKIIMH, KacaTelbHas K rpaduky ¢ yHKIMH.

— BpIuucnsaTh IPOM3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U
KOMIO3UIIMU IBYX (YHKIMI; 3HATh NPOU3BOIHBIEC FJIEMEHTAPHBIX (PYHKIIUM.

— Hcnonb30BaTh reOMETPUUECKUI U (PU3HYECKHUIT CMBICT TIPOU3BOJHOM
JUIS peleHus 3ajau.

Mmnoorcecmea u noeuxa



— CB000OJIHO ONEPUPOBATH MOHSATUSIMU: MHOXKECTBO, OTIEpaIluy HaJl
MHOXECTBaMH.

— Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT I OUCAHUS
pEaIbHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUN 3a/1a4 U3 APYTUX Y4eOHBIX
IPEIMETOB.

— CB00OIHO ONEepUPOBATH MOHITHAMU: ONPEICICHIE, TEOpEMa,
ypaBHEHHUE-CIIEICTBHE, CBOMCTBO MAaTEMaTHUECKOTO O0BEKTA, TOKA3aTeNbCTBO,
PaBHOCHWIIbHBIC YPABHCHHS M HEPABCHCTRBA.

11 xnace

Yucna u evruucienus

— CB00OOIHO OTEepUpPOBATH MOHITUSIMU: HATYPAILHOE | IIEJI0€ YUCTIO,
MHOXKECTBA HATYPAJIbHBIX U LIETBIX YUCEN;, UCTIOIb30BaTh MPU3HAKHU JEIUMOCTH
nenbix yncen, HOJl u HOK HatypanbHbIX yncen AJis pelieHust 3aa4, IpUMEHSTh
anroputMm EBknnna.

— CB00OIHO ONEepUpPOBaATh MOHITHEM OCTATKA 110 MOAYJIIO; 3alUChIBAThH
HaTypaJbHBIC YHCTIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.

— CB000OAHO ONIepUPOBATH MOHATUSAMHU: KOMIIJIEKCHOE YHCIIO U MHOXKECTBO
KOMIIJICKCHBIX YUCEIT; MPECTaBIATh KOMIIJIEKCHBIE YKClia B adreOpandyeckoi u
TPUTOHOMETPUYECKOM (hOpMe, BBITIONHATHh ApU(PMETHUECKUE OTEPALIUUA C HUMH U
n300pakaTh Ha KOOPAUHATHOW MJIOCKOCTH.

VYpasnenus u nepasencmea

— CB0OOOHO OMEepUPOBaATh MOHITHUAMU: HPPANMOHATIBHBIC, TOKA3aTCIIbHBIC
U Jjorapu(MUUEeCcKre HEPABEHCTBA; HAXOIUTh UX PEIICHUS C TIOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB.

— OcymecTBIATh 0TOOP KOPHEH MPHU PEIICHUN TPUTOHOMETPUIECKOTO
ypaBHEHMUSI.

— CB000OAHO ONEepUPOBaTh MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO;
IPUMEHSTh He0OX0IUMbIe (hOPMYIIbI JJI PEIICHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB.

— CB000HO onepupoBaTh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh
yYpaBHCHHUI ¥ HEPABEHCTB; PABHOCHUJILHBIC CHCTEMbBI U CHCTEMBI-CJIC/ICTBHSI;
HaXOJUTh PEIICHUS CHCTEMBI M COBOKYITHOCTEH paliMOHAIbHBIX,
UPpaAIMOHAIIbHBIX, MIOKA3aTEIbHBIX U JIOTApU(PMUYECKUX YPABHEHUHN U
HEPaBEHCTB.

— Pematp panrionangbHbIe, HppallMOHATIBLHBIC, TOKA3aTEIbHbIC,
norapu(pMUYECKre U TPUTOHOMETPUIECKUE YPAaBHEHUS U HEPABEHCTBA,
coJiep Kalye MOYJIH U TTapaMeTphI.



— IlpumensTs rpadudecKkue METOABI AJIs PEIICHUS YPaBHEHUH U
HEpaBEHCTB, a TAKXKE 3a7a4 C MapaMeTpaMH.

— MopenupoBarh peajbHbI€ CUTYaI[UU Ha SI3bIKE aareOpbl, COCTABIATh
BBIPQXEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIIOBHIO 33]1a4H,
UCCIIEI0BATh TOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM armapara ajireOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTar.

Dynxyuu u epaguxu

— Crpoutb rpaduku KOMIO3UIUU (YHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIUH.

— Crpoutb reomeTpuueckre 00pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPAWHATHOM IIJIOCKOCTH.

— CB000OAHO ONIepUpPOBATh MOHATUAMHU: TPAPUKU TPUTOHOMETPHUECKHUX
(G yHKIIHIA.

— IlpuMensaTs QYHKIIUH IJI51 MOJEIUPOBAHUS U UCCIIEAOBAHUS PEAIbHBIX
IIPOLIECCOB.

Hauana mamemamuueckozo ananusza

— Hcnonb30BaTh NpOU3BOJHYIO IS HCCIIEAOBAHUS (DYHKIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.

— Haxoaute HanbonpIee 1 HaMMEHbITIEE 3HAUCHHUS (DYHKITUH
HEIPEPBIBHON Ha OTPE3KE.

— Hcnonb30BaTh TPOM3BOIHYIO ISl HAXO0XKICHHS HAMITYYILIETO PEIICHUS B
NPUKIAIHBIX, B TOM YUCJIE COIIMAIbHO-9)KOHOMUYECKHUX, 3a/1a4ax, JJis
OIpeieJICHUs] CKOPOCTU U YCKOPEHHUS MpolLecca, 3a1aHHOro GopMyIoi UiH
rpaduKoMm.

— CB000OAHO ONepupOBaTh MOHATUSAMU: ITEPBOOOpa3Has, ONpeeIEHHbIN
UHTETpajl; HaXOAUTh NEPBOOOPA3HbIE IJIEMEHTAPHBIX (PYHKIIUNA U BBIUUCIATH
unTerpai no popmyne Hetorona — JleitOnuna.

— HaxoauTe miomaay miockux Guryp 1 00bEMBI TEJ C TOMOIBIO
MHTErpaia.

— HwmeTs npesncTaBiieHRe 0 MaTEMAaTHYECKOM MOJIEIMPOBAHUH HA IIPUMEPE
cocraBliieHUs Tu(PpepeHunanbHbIX YpaBHEHUH.

— PemaTe npukiaaHble 3aJa4, B TOM YUCIIE COLIMAIBHO-3KOHOMUYECKOT O
1 (PU3MYECKOro Xapakrepa, CpeICTBAMH MaTeMaTHUYECKOro aHAIM3A.
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3. TEMATUYECKOE IINTAHUPOBAHHUE

RJaccC
Tema\ Paznen Komn-Bo | Hcmoap3oBanue
JacoB S0P\LIOP
MHOXeCTBO JICHCTBUTECILHBIX YHCEII. 24 POIII, MO
MHorouwiensl. PaninoHanbHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMBI JIMHEMHBIX YPaBHEHUI
Oynkumu u rpaduxu. CreneHHast GyHKIUS C 12 POIII, MB0O
IIEJIBIM TIOKa3aTeIeM
ApudmeTniyeckuil KOpeHb N-0i CTENEHHU. 15 POIII, M20O
HppanmoHanbHbIe YpaBHEHUS
[ToxazarenvHas ¢pynknus. [lokazaTensHbie 10 PoUI, MDO
ypaBHEHUs
Jlorapudpmuueckas GyHKIIUS. 18 PoUI, MDO
Jlorapudmuueckue ypaBHEHUs
TpuroHomeTpuyecKkue BbIPAKCHUS U 22 P31, M20O
ypaBHEHHUSI
ITocnenoBaTeIbHOCTH U MPOTPECCUU 10 POIII, MDO
HenpepeiBable pynkuuu. [IpousBoanas 20 PO, MBO
IToBTOpEeHUE, 0000IIECHHE, CHCTEMATH3AITIS 5 POIII, M0
3HAHUU
KJIacC
Tema\ Paznen KomnuectBo | HMcnonb3oBanue
4acoB D0P\LIOP
HccnenoBanue GyHKINN C TTOMOIIBIO 22 PO, MDO
IIPOU3BOTHOMN
[TepBooOpa3Has v HHTETpal 12 POII, MBO
['pacduku Tpuronomerpudeckux GyHkuuii. | 14 POIII, M20O
TpuroHoMeTprueckre HepaBeHCTBA
HppanuoHanbHbie, MOKa3aTEIbHbIE U 24 POIII, M20O
jorapugMuUecKie HepaBEeHCTBA
KommiekcHbie unciia 10 POII, MDO
HatypanbHple u 11e1b1e Yncia 10 POIII, MBO
Cucrembl paluoHaIbHBIX, 12 POII, MDO
UPpaALMOHANIBHBIX [TOKA3aTeNbHbBIX U
JorapuMUUECKNX YpaBHEHUN
3ajauu ¢ mapameTpamu 16 POIIL, M20O
[ToBTOpEeHME, 0000IICHNE, 16 pPoUI, MBO

cUCcTeMaTH3aInsI 3HAaHUU




