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1. IlosicHUTEeNbHAS 3alIUCKA
Pabouast nporpamma o anredpe s 8 kiacca 1 ctpaThsl paspaboTaHa Ha OCHOBE CIIETYIOIIHX
HOPMAaTHBHBIX JOKYMEHTOB U METOJMYECKHX MAaTEPUAIIOB:

1. denepanbHOrO roOCYAapCTBEHHOTO 0O0pa30BaTENbHOIO CTAaHAApTa OCHOBHOTO OOILETo
0o0pa3oBaHMsl, yTBEPKIESHHOT O MpHKa3oM MuHuUCTepcTBa 00pa3oBaHus U Hayku PO
o117.12.2010 r. Nel1897

2. IlpumepHas ocHOBHasi 0Opa3oBaTesibHasi IporpaMMa OCHOBHOTO 00I1Iero o0pa3oBaHusl,
yTBepkaeHHass DeqepanbHbIM yueOHO- METOANYECKUM 00BETMHEHNUEM 10 00IeMY
obpazoBanmnio (IIporokon 3acemanus ot 8 anpens 2015r.Nel/15)

3. IIporpammoit mo maremaruke /i 5-11 kiaccoB 0011e00pa3oBaTENbHBIX OPraHU3aIMNA
KoJuiekTuBa aBTopoB A.I'. Mep3aisik, B.b. [Tononckuii, M.C. Slkup u ap. MaremaTuka:
nporpammsl : 5—11 xkmaccel /— M. : Benrana-I'pad, 2018.

Jannasa pabouas npozpamma opueHmMupoeana Ha UCnOJ1b308anue y4eOHUKa:

Anrebpa: 8 kmacc: y4eOHUK JJIsl ydaluxcsi o0meo0pa3oBaTeibHbIX yupexaeHuil / ATl
Mepznsk, B.B. [Monouckuit, M.C. Sxup; nox pea. B.E. Ilogonsckoro. — M.: Benrtana-I'pad,
2021.

CornacHo yueOHOMY IUIaHy IIKOJBI Ha HW3y4deHHE anreOpbl B 8 Kimacce OTBOIUTCA 3
yueOHBIX Yaca B Hezento, Bcero 102 yaca.

B nporpammy BHeceHbl u3mMeHeHus B coorBercTBuU ¢ @OII OOO Ha ypoBeHb OCHOBHOI'O
oOpa3oBanus. Tema «HepaBeHcTBa» uzyuaercs B 9 kiacce.

B BocbMBIX Kilaccax NpOJOJDKAETCSl CTpaToBoe 0OyueHHe, KOTOpoe ObUIO BBEJIEHO C
centsa0psa 2018 roma. TexHOMOTHSI CTPATOBOrO O0YUYEHHS COCOOCTBYET YCHEITHON MOATOTOBKE
yUYaluxcs K JaibHEeHeMy npoGuibHOMY WK yriIyOnéHHOMY oOydeHuio. B cTparax BBICOKOTO
ypoBHS UAET OojblIas OMopa HAa YMEHHME YYallUXCs YCTaHABIMBATh JIOTMUYECKUE CBS3H,
yCTaHaBIMBAaTh U (POPMYJIHPOBATh HAYUHbIE MOHATHUSA. boJibllIoe BHUMAHUE yIIESIETCS 3a1aHUsM,
CBSI3aHHBIM C ITPHUMEHEHHEM TOJTYYSHHOW HHPOpPMAUK B HOBOM HE3HAKOMOM CHUTYaIiH, a TAKKE
00CYyX/IeHUEe TEOPETHYECKUX AacCleKTOB M3ydeHHoro. [loaTomMy B cTpaTax BBICOKOTO YPOBHS
oOyueHnne uIET B Ooyiee OBICTPOM TEMIIE, YBEIUYMBAIOTCS OOBEM M TNIyOMHA H3y4yaeMoro
MmatepHaia. Mcnonp3yroTes NeAyKTUBHBIA MeTOA 00ydeHus, npobiemMHbsle MeToasl. Ha ypokax
OosbllIe BPEeMEHHU YAENSAI0 CAMOCTOSTEIbHOM paboTe, CaMONO3HAHUIO, UCIOJb3ys OINOpHbIE
KOHCIEKTBI, OTIOPHbIE 3HAKU.

BenymuMm metonoMm paboThl Ha ypokax SIBIsieTCsl MPOOJEMHBINA, KOTOPBIA oOecreunBaer
MaKCHMaJIbHOE COYETaHNE CAMOCTOSTENIbHON MOMCKOBON JI€ATENbHOCTH YYalIUXCs C YCBOEHUEM
TOTOBBIX BBIBOJIOB HAYKHU.

Jlannas pabovas mporpamma paspabortaHa Juis yuyamuxcs 1 (Bbicmeif) ctpatsl. IIporpamMma
Ma€T  pa3BUBAIOLIME CBEIEHHs, YIIyOJsiollne MaTepuas, I03BOJIIOLIME IPUMEHSTH
NOJIy4EeHHbIE 3HAHUS B HOBBIX HECTaHJIAPTHBIX CUTYAllUsX, YTO MO3BOJISET BBIBECTH YYaIMXCS
Ha YPOBEHb OCO3HAHHOTO, TBOPUECKOTO MPUMEHEHHs 3HaHui. OHa MpeaycMaTpuBaeT CBOOOHOE
BJIa/ICHUE YYEHUKaMU MaTepuaioM, IpuéMaMu yMCTBEHHOM U y4eOHO! JesITeIbHOCTH.

OcHoBHbIe (HOPMBI U METOJIbI pabOTHI: FPyMIOBas paboTa, PPOHTATIBEHBIE METOIBI
paboThl B COUETAaHUH C 3aJIaHUSIMU, [I03HABATEIILHOW CAaMOCTOSITEIbHOCTH YUaIUXCsl,
TUAAKTUYECKHUE UTPbI, CMOTPBI 3HAHUM, JOMalTHIE KOHTPOJIbHbIE PabOThI



1. Ilnanupyemble MpeAMeTHBIE pPe3yIbTaThl H3y4YeHHs aJaredpsl B 8

RJ1acce

BeinyckHuk Haydyurtes (auis
HCII0JIb30BAHMSA B IIOBCEIHEBHOM
KU3HH U o0ecrieYeHn s

BbINyCKHUK MOJYYUT BO3MOKHOCTH
HAY4YHUTHCA B 8 Kiacce (i o0ecrneyeHus

Paznen BO3MO’KHOCTH YCHIEIITHOTO NMPOJ0IKEHUSI
BO3MOKHOCTH YCHEIIHOT 0 .
o0pa3oBaHusi Ha 6a30BOM U yIJIy0JI¢HHOM
NMPOI0JIKeHUS 00pa30oBaHMsI HA
YPOBHSIX)
0a30BOM YPOBHE)
DJIeMeHTbI e  OnepuposaTb Ha 6a30BOM ypoBHe | ®  Onepuposame MOHAMUAMU: OrpedesneHue,

TCOPUH MHOYKECTB
H

NOHATUAMMU: MHOMKECTBO, 3/IEMEHT
MHOXeCTBa, NOAMHOXeCTBO,

meopema, akcuoma, MHOX(ecmaeo,
XapakmepucmuKu MHoXcecmea, sniemMeHm

MaTeMaTH4decKOH | NPUHAZNEKHOCTb; MHoMcecmaa, nycmoe, KoHeyHoe U 6eckoHeyHoe
JOTHKH e  33/aBaTb MHO)eCTBa MHOM#ecmaeo, NoOMHOXecmaso,
nepeyncieHnem Ux 3N1eMeHTOB; MPUHAOAEHHOCMb, BK/IIOYEeHUE, paseHCcM8o
®  HaxoAWTb NepeceyeHue, MHOM(ecms;
o6beamHeHMe, NOAMHOMKECTBO B ®  U306paXamMb MHOXecmed u omHoweHue
NPOCTENLWNX CUTYaLMAX; MHOXecms ¢ MoMowbo Kpyaos Jlinepa;
e  onepupoBaTb Ha 6a30BOM ypoBHe | ®  ofpedenams NPUHAOAeHHOCMb
NOHATUAMM: onpeaeseHne, akCMoma, anemMeHMa MHoxecmsy, 06veduHeHUr U
Teopema, L0Ka3aTesIbCTBo; nepece4yeHuUr0 MHOMECMS;
®  MpPMBOAWTbL NPUMEPBI U e 300d8amb MHOX(ECmMB0 C MOMOUW,bIO
KOHTPMPUMEPbI A/1A NOATBEPKHEHUSA nepeyvucseHus 31emeHmos, C/108eCHO20
CBOMX BbICKa3bIBaHUM. OMUCAHUS;
B noBceaHeBHOM KMU3HU U NIPU ®  0repuposamMo MOHAMUAMU:
H3YYEeHHMHU APYrUX MPeAMeTOB: 8bICKA3bI8AHUE, UCMUHHOCMb U IOHCHOCMb
° UCIIOJB30BaATh rpa(i)quCKoe 8bICKA3bl8AHUA, ompuyaHue 6bICK03bIBGHUﬁ,
TpeJICTaBIeHuE MHOKECTB JUIS orepayuu Haod 8bICKA3bIBAHUAMU: U, UAU, He,
OIMCAHNUS PeaTbHBIX IIPOLIECCOB U YC/I08HbIE BbICKA3bIBAHUA (UMAAUKAYUU);
SABJICHHIL, IPH PELICHHH 337124 ®  CMPOUMb BbICKA3bIBAHUSA, OMPUUAHUSA
JpYTruX y4eOHbIX NPEAMETOB 8bICKA3bI6aHUU.
B noBceqHeBHOM KU3HU U NIPU U3YyYECHUH
APYTrUX NPeAMETOB:
®  cmpoums Yenouku yMo3axKuo4eHull Ha
OCHOG€E UCNOIb308AHUS NPAGUT TOUKU,
®  UCNOAB306AMb MHOJCECMBA, ONEPaAYUlU
C MHOJiCeCmeamu, ux epaguueckoe
npeocmasieHue 0 ONUCAHUSL PeanlbHbIX
npoyeccos u A61eHul
Yucaa e  OnepupoBaTb Ha 6a30BOM ypoBHE | ®  Onepupo8ames MOHAMUAMU: MHOX(ECME0

NOHATUAMM: PALMOHANBbHOE YNCIO,
apudmeTUYECKUI KBagpPaTHbIN KOPEHb;
®  UCMNO/1b30BaTb CBOMCTBA YMcen u
npaBuna 4encTBMiA NpU BbINOJIHEHUN
BblYMCNEHUN;

®  MCMNO/b30BaTb NPU3HAKK
aennmoctn Ha 2,5, 3,9, 10 npu
BbINO/IHEHUM BbIYUC/IEHUI U pPELLEHUN
HEeC/IOXKHbIX 3343Y;

®  BbINO/IHATbL OKPYF/IeHME
paLMOHaNbHbIX YACEN B COOTBETCTBUMN C
npasunamu;

®  OUEHMBATb 3HAYEHME

HamMypanbHoIX YUCEs, MHOXECMB0 Uenbix
yuces, MHOXECMB0 PAyUOHAbHbIX Ylucer,
UpPAyYUOHAAbHOE YUC/0, KBAOPAMHbILU KOPEHD,
MHOMecmeo OelicmeumersibHbIX Yucerl,
2eomMempuyecKkas UHmepnpemayus
HAMypanbHoIX, Yenbix, PayUOHA/IbHbIX,
OdelicmeumesbHsbIx Yucesn;

®  [IOHUMOMb U 06BACHAMb CMbICA
Mo3UyUOHHOU 3anucy HAMypPasabHO20 YUCAa;
®  BbINOAHAMb BbIYUCAEHUS, 8 MOM YUC/E C
UCrnos16308aHUEM MPUEMOB PAUUOHANbHbIX
sblyucaeHul;

®  BbINOAHAMb OKpYyaneHue PayUOHAAbHbIX




BoinyckHuk HayuuTcs (st
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD
HAYYMTHCH B 8 kiacce (,I[J'lﬂ odecneyeHust

Pa3zgen BO3MOKHOCTH YCIIEIIHOTO MPOJO0JIKEHUSA
BO3MOKHOCTH yCIIEIIIHOT 0 .
OO G T T o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM
YPOBHSIX)
0a30BOM YPOBHE)

KBaZpaTHOro KOPHS U3 yucesn ¢ 3a0aHHOU MOYHOCMbIO;

MOJIOXKUTENBHOIO LEesioro Yncna; ®  (CpasHUBAMb PAYUOHA/bHbIE U

e  pacnosHaBaTb paLMOHasbHble U UpPAYUOHAbHbIE YUCAa;

MppaunoHanbHble Yncna; ®  [pedcmasnams PayUOHANbHOE YUC/O 8

e  CpaBHMBATb YUCna. sude decamuyHoli dpobu

B noBceaHeBHOM KU3HHU U NIPU e ynopsdo4yusams 4YuUCsA, 3ArUCAHHbIE 8

H3Y4YEeHHMHU APYrUX MpPeAMeTOoB: gude 0bbikHOBeHHOU U OecamuyHol Opobu;

] oueHMBaTb pesynbTaThl ° Haxodume HO/ u HOK vucen u

BbIYMCAEHUIA NPU pelleHnn UCrnos6308ame UX rpu peleHuu 3a0au.

NpaKTUYeCKUX 3aJay; B noBcenHeBHOM KU3HU U NIPU U3yYEeHUH

®  BbINOJIHATb CPAaBHEHME YNCEN B APYruX NpeaMeToB:

P€anbHbIX CUTYaUUAX; . NPUMEHAMb NPABULA NPUOSUNCEHHBIX

o COCTaBAATb YACNOBbIE BbIPAKEHWUA | @bIUUCTICHUL NPU PeUeHUU NPAKMUYECKUX

NPy pelieHnn NPaKTUYecKnx 3aay u 3a0ay u pewieHuU 3a0ay Opyeux y4eOHvIX

3a4a4 U3 Apyrux yqe6H bIX NpeameToB npeaMemog,'
®  GBINOJHAMb CPABHEHUE PE3)YAbIaAmos
BbIUUCTICHUL NPU PeUleHUU NPAKMUYECKUX
3a0au, 8 Mom yucie NPUOIUNCEHHBIX
8bIYUCTCHUL,
®  CcoCcmasiaimo U OYEeHUBAmMb YUCo8ble
8bIPAdICEHUS NPU PeULeHUU NPAKIMUYECKUX
3a0a4 u 3a0a4 uz opyaux y4eOHbvIx
npeomemos;
®  3qnucvieamb U OKPY2IAMb YUCTIOEble
3HAYEHUA PealbHblX 6EIUYUH C
UCNONIL30BAHUEM PAZHBIX CUCTEM
UsMepeHrus

TO)K)IeCTBeHHI)Ie [ BbINONHATbL HECNOXHbIE ° Onepupogamb NOHAMUSIMU CMEeNEeHU C
npeoﬁpa303a1mﬂ npeo6pa303aHMﬂ ANA BblYUCEHUA yenvimM ompuyameibHblM noKazamenem,

3HAUYEeHWI YNCNOBbIX BbIPaXKEHUN,
CTENEHMU C LebiM OTPULLATENbHbIM
nokasaTenem;

° BbINO/IHATb HEC/IOXKHbIE
npeobpasoBaHMA APOOHO-NTUHENHbIX
BblpaXKeHMM N BblPaXKeHWUM C
KBaZpaTHbIMM KOPHAMMU.

B noBceaHeBHOM KM3HHU U NIPHU
U3YyYEeHUM APYIrUX NpeaMeroB:

. NMOHMMATb CMbIC/1 3aMUCKU YNCNa B
CTaHZaAPTHOM BUAE;

e  onepupoBaTb Ha 6a30BOM ypoBHE
NMOHATUEM KCTaHAAPTHAs 3anmchb
yncna»

®  GBINOIHAMb NPE0OPAZ0BAHUSL
BbIPAICEHULL, COOEPACAUUX CIMENEHU C
YenviMu OMmpuyamenlbHbLMU NOKA3ameismMu,
nepexooums om 3anucu 6 6uoe CMeneHu ¢
YenviM OMpUyamebHbiM HOKA3amenem K
3anucu 8 guoe opoou,

®  BLINOJHAMb NPeodPa308aHUsL OPOOHO-
PAYUOHATILHBIX GbIPAICEHUIL COKPAYEHUE
Opobell, npusedeHue aneedpauyeckKux
0pobell Kk 0bwemy 3Hamenamernio,
cllodIceHue, YMHOJICeHUe, OeleHue
aneebpauyeckux opobeil, 6036e0eHue
aneebpauieckou 0poou 8 HAMypPaIbLHYIO U
yenyro ompuyamenbHyo cmenens,

®  GBINOIHAMb NPEeoOPA30BAHUSL
BbIPACEHULL, COOEPAHCAUUX KBAOPAMHbIE
KODHU,




Pa3gen

BoinyckHuk HayuuTcs (st
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust
BO3MOKHOCTH YCHEIIHOTO
NMPOI0JIZKEeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhinyCKHUK MOJTYYHT BO3MOKHOCTH
Hay4yuThes B 8 kiacce (1J1s1 odecnedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NPOJ0JIKeH U
o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM

YPOBHSIX)

®  gvlOeNsIMb K8AOPAM CyMMbl UU
PAa3HOCMU 08VUIICHA 8 BbIPANCEHUSIX,
cooepaicauux Keaopammuule KOPHU,

®  GBINOIHAMb NPE0OPA30BAHUSL
BbIPAICEHULL, COOEPHCAUUX MOOYTb.

B noBceiHeBHO¥ KU3HHU U TIPH U3YYEHUH
JAPYTrUX MPeIMeTOB:

®  GLINOIHAMb NPeobPA308aAHUA U
oeticmeust ¢ YUCaamu, 3anUCAHHbIMU 8
CMAaHOapmMHOM 8uUoe;

®  GBINOIHAMb NPEe0OPA30BAHUSL
aneebpaudecKux 8blpadceHull npu peueHuu
3a0ay Opy2ux yueOHvIX npeomMenos

YpaBHenus u
HepaBeHCTBa

®  [IPOBEPSTH, ABISAETCA JIU
JTAHHOE YHCJIO PELIEHUEM
YpaBHEHUS;

e  pemiarb KBaJpaTHbIE
ypaBHEHUs 10 Gopmysie KopHei
KBaJIpaTHOI'O ypaBHEHUS;

®  pewams K6AOpamHvle yPasHeHUs u
VpasHeHus, c800UMble K K8AOPAMHbBIM C
HOMOWBIO MOAHCOECMBEHHBIX
npeobpazoeanuii;

®  pewamsv OpOOHO-TUHELHbIE YPAGHEHUSL,
®  pewams npocmeuiuiue
UpPpayUOHAIbHbLE YPABHEHUS 6UOA

\/f(x)za, \/f(x):\/g(x);

®  pewams ypagHeHuss Cnocooom
DPA3N0ACEHUSA HA MHONCUMENU U 3AMEHbL
nepemeHHou;

®  peuamsv HeCloHCHble K8AOPAMHbIe
VPABHEHUsL C NApaAMempoM;

®  peuams HeCloNCHbIE YPAGHEHUS 8
YenviX YUCIaX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH
APYTUX NMpeIMeTOB:

®  CcoCmasnAms U peuiams Keaopammble
VDABHEHUsI, YDABHEHUS, K HUM C8OOAUUECS,
npu peweHuu 3a0ay opyaux yueoHvix
npeomemos;

®  GHINOJHAMb OYEHKY NPABOON000OUs
Pe3VIbMamos, nOIy4aemMvlx npu peuleHuu
K8AOPAMHbIX YPAGHEHULL 3a0ay OpY2ux
VUeOHbIX NPeOMemos;

®  gblOUpPamMb COOMEEMCMEYIoujUe
VPagHeHUs 0I5l COCMABLeHUs.
MamemamuyecKo Mooenu 3a0aHHOl
PeanvbHol cumyayuu uiu NPUKIaoHouU
3a0avu;

®  yMemb UHMEPNPEmupo8amy
NOJYYeHHbIU NPU peuleHUU YPaeHeHUs,




BoinyckHuk HayuuTcs (st
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD
HAYYMTHCH B 8 kiacce (,I[J'lﬂ odecneyeHust

Paznen BO3MOSKHOCTH YCHENTHOTO MPOA0IKEHUsI
BO3MOKHOCTH YCHEIIHOT 0 .
OO G T T o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM
YPOBHSIX)
0a30BOM yYpOBHe)
Hepagencmaea Uiy CUCmemMsl pe3yibman 6
KOHMeKCcme 3a0aHHOU PeanbHOl CUMYayuu
UNU NPUKTIAOHOU 3a0a4u
DOyHKIHT e  Haxonuth 3HaueHHe QYHKIUH ®  cmpoums epaguxu obpamuou
10 33/IaHHOMY 3HAYECHUIO apTyMEHTAa; | NPONOPYUOHANLHOCIU, PYHKYUU 8UOA.,
®  HAaXOJWTh 3HAYEHHE apryMeHTa | y=+/x, y=3%x,
1O 32/1aHHOMY 3HAYCHUIO QYHKUMA | o yccnedosamb ynkyuio no eé paguxy;
B HECJIO)KHBIX CUTYAIIHSIX;
®  OIpeAessTh MOJ0KEHUE TOUKU
1o e€ KoopANHATaM, KOOPAUHATHI
TOYKH 110 €€ IOJIOKEHHUIO Ha
KOOPJMHATHOM TIIOCKOCTH;
e 10 rpaduKy HaXOJUTh 00IACTh
OTIpeIeNIeHNs, MHOKECTBO
3HAYEHUH, HyTu QYHKINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXKYTKH BO3PACTAHUS U
yObIBaHUs, HauOoOJIbLIEE U
HauMEHbIIIee 3HaYCHUS (PYHKIINH;
®  TIPOBEPSITH, SBIISCTCS JIA
JAHHBIA rpaduK rpaguKoM
3aJjaHHON (DYHKIIMU (JIMHEIHOH, ,
00paTHON IPONOPIUOHATIBLHOCTH);
TekcroBble e Pemiare HeCIOXKHBIE CIOKETHbIE | ®  Pewams npocmoie u clodxicHbie 3a0ayu
3alavum 3a/1a4¥ pa3HbIX THUIIOB Ha BCE PA3HbIX MUNOE, a makaice 3a0ayqu

apudMeTHIecKue IeHCTBHUS;

® CTPOUTH MOJIENH YCIOBHUS
3a/1auu (B BUJIE TAOJIUIIHI,
CXEMBI, PUCYHKA UIIH
YpaBHEHUS), B KOTOPOM JaHbI
3HAYEHHUs ABYX U3 TPEX
B3aUMOCBSI3aHHBIX BEJIMYMH, C
LeJIbIO TIOMCKA PEIlIeHus 3a/1auu;

®  OCYILECTBJISATh CIIOCO0 MOMCKa
pelieHus 3a1a4u, B KOTOPOM
paccyX/1eHUEe CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO UJIH OT
TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IIJIaH PEIICHUS
3a]a4u;

®  BBIICIATH dTallbl PELICHUS
3a/1a4u;

®  UHTEPIPETUPOBATH

NOBLIUEHHOU MPYOHOCMUL,

®  UCNONB308aMb PA3HbBLE KDAMKUE 3ANUCU
KaKk Mooesiu meKcmos CJLONCHbIX 3a0a4
0J151 HOCMPOEHUsL NOUCKOBOU CXeMbL U
peulerus 3a0au;

®  pazIuuamvb MoOenlb MmeKcma u Mooesb
Ppewenust 3a0auu, KOHCmMpYyupo8ams K
O00HOU MOOeNU peueHUsl HECTLOHCHOU
3a0ayu pazHvle MoOenUu meKcma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a cnocoba
noucka pewerus 3a0a4 (om
mpeb0B8aHuUs K YCI08UI0 U OM YCI08US K
mpebosanuro),

®  M0O0enuposams paccyicoenus npu
NOUCKe peuleHus 3a40ay ¢ NOMOWbIO
epag-cxemol;

®  8bI0eNAMb IMANbL peuleHus 3a0a4u u




Pa3gen

BoinyckHuk HayuuTcs (st

HCI0Jb30BAHUA B IOBCEIHEBHOM

JKM3HHU U o0ecreuyeHus
BO3MOKHOCTH YCHEIIHOTO

NMPOI0JIZKEeHUS 00pa30BaHMsI HA

0a30BOM YPOBHE)

BhinyCKHUK MOJTYYHT BO3MOKHOCTH
Hay4yuThes B 8 kiacce (1J1s1 odecnedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NPOJ0JIKeH U
o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM
YPOBHSIX)

BBIYUCITUTEILHBIC PE3YJIbTATHI B
3ajaue, UCCIIe0BaTh
MOJTYYCHHOE PEIICHHE 3a]Iauu;
3HATh Pa3IMUUe CKOPOCTEH
0o0BeKTa B CTOAYEHN BOJIE, IPOTUB
TEYCHUS H 10 TCUCHUIO PEKHU;
pemaTh 3aa4u pa3HbIX THIIOB
(na pa0OoTy, Ha IOKYIKHU, HA
JIBU)KCHUE), CBS3BIBAIOIIUX TPU
BEJIMYMHBI, BBIICIATH 3TU
BEJIMYMHBI M OTHOILICHHS MEXKITY
HUMH,

pelaTh HECIOKHBIC JIOTHYECKHE
3a]]a4u METOJIOM PACCYKICHUN.
B noBceHeBHOI ;KM3HHM U NIPH
U3Y4YeHHH PYTUX MpeaMeToB:
BBIJIBUTATh TUIIOTE3bI O
BO3MOXHBIX MTPEICIbHBIX
3HAYCHUAX UCKOMBIX B 3a]aue
BEJIMYMH (J1eJaTh PUKUIKY)

cooepaicanue Kaxncoozo dmand,

®  YMemb 8b1OUPAMb ONMUMATILHBLL MEMOO
peutenus 3a0ayu U 0CO3HABAMb 8b100D
Memooa, paccmampuéams paziuiHvle
MemoOobl, HAXOOUMb PA3HbLE PeULeHs]
3a0ay, eciiu 603MOINCHO;

®  QHAIU3UPOBAMb 3AMPYOHEHUs. NPU
peuwieHuu 3a0a4,

®  GLINOIHAMb PA3IUYHBLE NPEoOPAZ08AHUS
NPeonoANCeHHOU 3a0al,
KOHCMPYUpo8ams HOBble 3a0a4u U3
OAHHOU, 8 MOM HUCie 0OpamHbvle;

®  UHMEPNPemuUpPOBaAMs BbIYUCTUMENbHbIE
pe3yibmamsl 6 3a0aye, Ucciedo8anbs
NOIYYEHHOE peueHue 3a0a4u,

®  QHATUBUPOBAMb BCEBO3MOIICHLLE
cumyayuu 83auUMHO20 PACHOJIONCEHUS
08YX 00bEKMO8 U UBMEHeHUe UX
Xapakmepucmuk npu coO8MecmHom
08UdICEHUU (CKOPOCTb, 8peMsl,
paccmosinue) npu peuleHuy 3a0a4 Ha
ogudiceHue 08X 00bEKMOo8 KaxK 8 0OHOM,
Max u 8 NPOMUBONOJIONCHBIX
HANpagieHusx;

®  UCCIed08aMmb BCEBO3MONCHBLE CUMYAYUU
npu peuteHuy 3a0ay Ha 08UNHCEeHUE NO
peKe, paccmMampueams pazuvie
cucmemvl omcuéma,

®  pewams 3a0a4u N0 KOMOUHAMOPUKeE U
meopuu 8eposIMHOCMel HA OCHOBE
UCNONb308AHUSL U3YUEHHBIX MEMOO08 U
000CHOBbIBAMDb peleHue;

®  peuams HeCl0dNCHbIE 3a0adu o
Mamemamuyeckou CmamucmuKe;

® 061a0emb OCHOBHLIMU MEMOOaAMU
Ppeutenust CIOMHCemubixX 3a0auy.
apugmemuueckutl, areebpaudeckutl,
nepebop 6apuanmos, 2eoMempuiecKull,
epaguueckutl, NpUMEHAMb UX 8 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU
CUmMyayusx.

e B noBceaHeBHOM KU3HHU U NIPU
U3y4YeHUH JPYTUX MPeAMEeTOB:

®  gul0enAMmb NPU peulenuu 3a0a4




BoinyckHuk HayuuTcs (st

HCI0Jb30BAHUA B IOBCEIHEBHOM

JKM3HHU U o0ecreuyeHus

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD
HAYYMTHCH B 8 kiacce (,I[J'lﬂ odecneyeHust

Paspnen BO3MOKHOCTH YCIEIIHOI'0 IIPOAOJIKEHHU S
BO3MOKHOCTH yCIELIHOI0 .
OO G T T o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM
YPOBHSIX)
0a30BOM YPOBHE)
Xapakxmepucmuku paccmampusaemon 8
3a0ave cumyayuu, omiuyHvle om
PpeanvHblx (me, om KOmopwvlix
abcmpazuposanucy), KOHCMpPYupoe8ams
HOBble CUMYayuu ¢ Y4emom dmux
Xapakmepucmuxk, 6 4acmHocmu, npu
peuleHuly 3a0ay Ha KOHYeHmpayuu,
YUUmvl8amsb NJI0MHOCMb eUecmsa,
®  pewams U KOHCMPYUPOBAMb 3A0a4l HA
OCHOB8€ PACCMOMPEHUS PEAIbHbIX
cumyayutl, 8 KOMOpPvIX He mpedyemcs
TMOYHBIL BbIYUCTUMENLHBLU PE3YTbman;
®  pewams 3a0a4u HA 0BUdNCEHUE NO peKe,
paccmampusas pazHsle CUCmeMmbl
omcuema
Hcropusn OnuceiBaTh OT/AEIbHbBIE o Xapaxmepuzosamu 6K1A0 6b10AIOUWUXCS
MaTeMaTHKHU BBIJAIOLIMECS PE3YIIBTATHI, Mamemamuro8 6 pazeumue
MIOJIyYEHHBIE B XO/I€ Pa3BUTUS MaAmemMamury U UHbIX HAYYHbIX
MaTeMaTUKHU KaK HayKHu; obracmei;
3HAaTh IPUMEPHI ®  NIOHUMAMb POb MAMEMAMUKY 8
MaTEMATUUYECKUX OTKPBITUN U paszsumuu Poccuu
UX aBTOPOB, B CBSI3HU C
OTE€YECTBEHHOW U BCEMUPHOU
UCTOpPHEN;
MIOHUMATh POJIb MAaTEMATUKH B
paszsutuu Poccun
Metoant BriOupaTs moaxoasmii e [lcnonv3ys usyuennvie Memoobwl,
MATeMaTHKH W3YYEHHBIN METOJ AJIs pELICHUN npo8ooUNb 00KA3amMenbCmeo,

V3yYEHHBIX THUIIOB
MaTeMaTUYECKUX 3aj1ay;
IIpuBOAUTE IPUMEPHI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B
OKpY’KaIOIIEH
JNEUCTBUTEILHOCTH U
MIPOU3BEJCHUIX HCKYCCTBA

BbINOIHAMb ONPOBEPHCEHUE,

®  gblOUpamMb U3YYUEHHbIE MemOoObl U UX
KOMOUHayuu 0151 peuleHus
MamemMamuyecKux 3a0ay,

®  UCNONbL308AMb MAMEMaAmMuiecKue
3HAHUs OJis1 ONUCAHUSL 3AKOHOMEPHOCmell
8 OKpydHcaroweti 0etucmeumenbHOCmu U
NPOU3BEOEeHUSAX UCKYCCMBA,

®  npumeHsmMb Npocmeriuiue nPopamMmHble
cpedcmaea u 91eKmpoHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU
peuienuy MamemMamuyecKux 3a0ay




Yucya 1 BLIYHCICHUSA.

Hcnonp30BaTh HayaJlbHBIE IIPEICTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX YHUCEN UL
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUMN, H300pa)kaTh [EHCTBUTENBHBIE YWCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpumMeHsTh TOHATHE apU(PMETHUECKOTOo KBAJPATHOTO KOPHS, HAXOMUTHh KBaJpaTHHIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJIATOP, BHIMOIHATH MPE0Opa30BaHUsl BhIPaKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30Barh 3amucu OOJBIIMX M MaJlbIX YHCEN C MOMOINBIO JECITUYHBIX IpoOei u
crenenei yucina 10.

Auredpanyeckune BbIpPaKeHHSs.

[IpuMeHsTh TOHSATHE CTENEHU C LEJbIM IOKAa3aTesleM, BBIIOJIHATh MpeoOpazoBaHUs
BBIPKEHMI, COAEPIKALIUX CTEIIEHU C LIEJIBIM ITOKa3aTeJIEM.

BbINONMHATE TOXAECTBEHHBbIE MPEOOPa30BaHUS pallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE
MpaBUJI ACHCTBUI HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensTh 1npeoOpa3oBaHUs BBIPAKEHUM JUIsl pElIeHUs pPa3IMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA.

Pewiate nuHeliHble, KBaJApaTHBIE YPABHEHUS U PAllMOHAIILHBIE YPABHEHUS, CBOASIIMECS K
HUM, CUCTEMBI JIByX YPABHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TrpadUUecKuX TMpeAcTaBlIeHu (ycTaHaBiIMBaTh, HMMEET JM YypaBHEHUE WIU
CUCTEMAa YpaBHEHMUH pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[lepexonuth OT ciioBeCHOW (POPMYIMPOBKU 3a4aud K €€ anredpandyeckol Mojenu ¢
MIOMOIBI  COCTaBIEHUsS YpPAaBHEHWS WM CHUCTEMBl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J1a4¥ NIOJIyYEHHBIN PE3YJIbTAT.

DyHKIUH.

[lonumaTh ¥ UCHONB30BaTh (YHKIMOHAIbHBIE TMOHATUS U A3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), ONMPENENSTh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Crtpouts rpaduku JI€MEHTapHBIX QYHKIUH BUJIA:

’ y y
y=2,y=x%y=x}y= Vx, ¥y = |x|, onuceiBaTh cBoiicTBa UMCIOBOH (GYHKIHH

1o e€ rpauky.



3.Conep:xanme Kypca aareopa 8 kiacc
1. PaunonajbHbIe BbIPpAsKEHUS

JpoOHo-panimoHa bHble  BbIpakeHUs. [IpeoOpa3zoBaHue JAPOOHO-JIMHEHHBIX  BBIPAKEHHIA:
CJIOKEHUE, YMHOXKCHHE, JIENICHUE. Aneebpauueckas Opobs. JJonycmumbie 3HAYEHUs. NePeMEeHHbIX
6 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opooei. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3uamernamento. [leticmsus ¢ aneeopaudeckumu OpoOIMU:
Cll0dIceHUe, 8blYUManue, YMHOJCeHue, OelleHue, 6036e0eHue 8 CeneHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYIIA.

IIpeocmasnenue o pasHocunvHocmu ypasHenuti. JIpoOHO-palliOHATIbHBIE ypaBHEHUS.
Pemenne mnpocredmux ApoOHO-TMHEWHBIX ypaBHEHUH. Peuienue OpoOHO-payuoHaIbHbIX
VPABHEeHUII.

Memoovl pewtenus ypagHeHuil: Memoovl paBHOCUILHBIX NPeodpa308anuil, epaguyeckuil
Mmemod. Obracms onpeodenenus ypasreHus (001acms 00Ny CIMUMbIX 3HAYEHULL NepeMeHHOl).

Hcnonvzoseanue ceoiicmeé ¢ynkuyuii npu pewienuu ypagnenuil. TOXIECTBEHHbIE
npeoOpa3oBaHus PAlMOHAIBHBIX BHIPAYKEHUH.

CrerneHb ¢ OCJIBIM ITOKA3aTCIICM.
Crenens ¢ LECJIBIM OTPUIATCIIBHBIM ITOKA3aTCJIICM. CBoO¥CTBa CTEIICHH C ICJIBIM ITOKAa3aTCJICM.

k
OO6patHas nponopiimoHanbHOCTh. CBolicTBA GyHKIIMN Y =— U e€ rpaduk. ['unepboura.
X
Kontpoabsnas padora Ne 1 mo teme «OCHOBHOE CBOMCTBO PALIMOHAJILHOM APO0H.
CJ0’keHNe U BbIYMTAHUE PAIIHOHAIBHBIX Apo0eii»

KonTposbHnasi pabora Ne 2 mo Treme: «YMHOKEHHE U /IeJIeHHE PALMOHAJIBHBIX Apo0eii.
ToxnecTBeHHBbIEe Pe0OPA30BAHMA PALMOHATIBHBIX BbIPAsKEHU I

| N
Kontpoabnas padora Ne3 «CreneHnb ¢ nejibiM nokasarejem. OyHkuus y=, Eé cBoiicTBa

U rpaguk»

2. KBagparnbie kopHu. /leificTBUTeIbHBIC YHCIA
®yHKIHA y=X°.

Oyukuuu. Kycouno 3adannvie hynkyuu.

KBanparusie kopHu. ApudmMernyeckuil KBapaTHbIM KOPEHb.

Ipocmetiue uppayuonansuvie ypasnenus euda (| T (x)=a, f(x)=./9(x).

MHoskecTBa M OTHOIIIEHHUS MEXKITY HUMH

MHO)KCCTBO, xapakmepucmudeckoe ceolicmeo MHOIHCcecmea, JJICMCHT MHOXCCTBA,

nycmoe, KOHe4Hoe, OeckoHeuHoe MHOXMCeCmeo. HO}IMHO)KGCTBO. OTHoneHne MPUHAIIC)KHOCTH,



BKJIFOUYCHUSA, PABCHCTBA. DJIeMEHTHI MHOXECTBA, CIIOCOOBI 3agaHusl MHOXKCCTB, pacno3nHasaHue
NOOMHONCECME U INeMEHMOE NOOMHONCECME C UCNOIb308AHUEM Kpycoe 9L7/zepa.

Onepauml HaJl MHOKECTBAMH

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. PasHocmb  mHOdCecms, OonoaHeHue
MHOXMCcecmsa. inmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbIO Kpy2os Jiliepa.

HcTopusi MaTeMaTHKH.
JL.Diinep.

PanuonaJLHBIE YHcIIA.

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaNbHBIX uHcen. JleficTBus ¢
paloHaIbHBIMU YucIaMu. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamudtol opoobsio.

Hcropust MaTeMaTHKH.
becrxoneunocmov muoorcecmea npocmbslx 4uceil. Yucna u onunsl ompe3Koe6. PaL!MOHClJZbele

yucna. [lompebnocmo 6 uppayuonanvuvix yucaax. lllkona Iugazopa.

HppanuonanbHbIe YU
IlonsiTe wuppanMOHANBHOIO YHcia. PacnosHaBaHWe WpPpPAaLMOHANBHBIX 4yucel. IIpumepst
JoKa3aTenbcTB B anredpe. MppanuoHanbHOCTH qncnax/z . IlpumeHeHne B reomMeTpHH.

CpagHeHue uppayuoOHaIbHblX YUCEIL. Mnooicecmeo OeticmeumenvHvix yucei.

Hpeo6pa30BaHHe BBIpa)KeHHﬁ, COACPpKAIINX KBAAPATHBIC KOPHU: YMHOKCHHUEC, OCJICHUC,
BBIHCCCHUC MHOKUTCIIA U3-110J 3HAKA KOPHA, 6HECEHUE MHOIMHCUMEIIA noo 3nax KOpDHAL.

OyHKIUSA Y = JIx 1 eé rpaduk.

Kountpoabsnas padora Ne 4 no teme: «KBaaparubie kopuu. JlelicTBUTeILHbIE YHCIA)»

3. KBaapaTrHble ypaBHeHHS

KBanparusle ypaBHeHus. HemosHble KBajpaTHble ypaBHEHHUA. J[MCKpUMHHAHT KBaJIpaTHOTO
ypaBHeHMs. DopMysia KOpHEH KBaJpaTHOrO ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PelneHue KBaJpaTHbIX ypaBHEHUMN: HCIIOJIb30BaHUE (QOPMYJBl s
HAXOXJCHUS KOPHEH, cpaghuueckuil mMemoo peuwieHus, paziodiceHue Ha MHOdJMCUmenu, noooop
KOpHeli ¢ ucnonv3osanuem meopemvl Buema. Konuuecmeo xopheil K6a0pamuo2o ypasHeHus 6
3asucumocmu om e2o0 Oouckpumuxauma. bukeadpammuvie ypasuenus. Ypaenenus, ceooumvie K
JIUHeUHbIM U K6aopamubim. Keaopamuvie ypasnenus c napamempom.

Memoovl pewienus ypasHenuil: Memoo 3ameHbl NnepemMeHHOU.

Keaopammnuwiii mpexunen, paznosicenue kéaopamno2o mpexuiena Ha MHOMCUMENU.

HcTropust MaTeMaTUKH.
@. Buem.



Hcmopus eonpoca o HaxodxcOenuu opmyn KopHell aneebpaudeckux YypasHeHull
cmenenetl, bonvuux yemoipex. H. Tapmanws, [owc. Kapoano, HX. Abens, 3. [anya.

PanmonaneHble ypaBHEHUS KaK MAaTEeMaTUYECKUE MOJIENIN PEaIbHBIX CUTYaIUil.
3ajayn Ha JABM)KeHHe, pPadoTy M NOKYNKHM. AHalW3 BO3MOXHBIX CHUTYallMd B3aUMHOTO

PacCIoJIOKCHHU A O6’beKTOB pu UX OBUKCHUH, COOTHOIICHUA 00BEMOB BBIIIOJIHAEMBIX pa60T npu
COBMECTHOH padore.

3agauu Ha yacTH, 10J14, NPOLEHTHI. PerieHne 3a1a4 Ha HaXO0XKACHUE YacTH YKCIIa U YUCIIA 110
ero yactu. Pemenue 3aga4 Ha npoueHTsl U 1oyd. [Ipumenenne nponopuuil npyu penieHuu 3anad.

KonTpoasHnas padora Ne 5 no teme: «KBaapaTrubie ypaBHenusi. Teopema Buera»

KonTpoabsHnas padora Ne 6 no teme «KBaapaTHblii TpéxuwieH. Pemienue ypaBHeHui,
CBOASIIIMXCS K KBAJIPaTHBIM YpaBHeHHsIM. Pelienne 3a1a4 ¢ noMoub0 pauoHAJIbHbIX
YPaBHEeHUi»

4. IloBTOpEeHUe M cUCTEeMATU3AIUA Y4eOHOI0 MaTepHuaJia

IToBrOpenue. Pemenune 3anau.

HTorosasi npoMe:kyTouHasi aTrecTanus 3a Kypc ajaredpnl 8 kiaacca.
Conep:xxanue o0yuyeHus B 8 kiacce.

Yucna v BbIYMCICHUS.

KBagparusiii kopers u3 uucina. [lonstue o0 wppaunvoHambHOM uucie. [lecsTuunbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBoWcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH M UX
IPUMEHEHHE K MpeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHUHW MU BbIYMCICHUSAM. JleHCTBUTENIbHbBIE
qucia.

Crenens ¢ 1ensIM MokasareneM u e€ cpoiictsa. CTaHgapTHas 3alluch YHUCIIa.

Aaredpanyeckue BbIpaKeHUs.

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckass Jpobb. OCHOBHOE CBOMCTBO anreOpanueckoit apoou. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE, AeNeHUe aiaredpanyeckux apoOeil. PanuoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusI U HepaBeHCTBA.

KBanpaTtHoe ypaBHeHMe, (opMyna KOpHEHl KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, CBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'paduueckas uHTEpHpeTallvs YpaBHEHHH C JIByMsI IEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPaBHEHUH C JIBYyMs NEepeMEHHbIMU. [IpuMmepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHWH ¢
JBYMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

DyHKIUH.



[Tonsatue ¢pynkuuu. O6IaCTb ONpeneNeHus] U MHOXKECTBO 3HaueHH ¢pyHkuuu. CrocoOs
3aiaHus PyHKITUH.

I'papux ¢ynkuuu. Yrtenue cpoiicTB ¢yHkumu no e€ rpaduky. [Ipumepsl rpadukos
(GyHKLUH, OTpaKaIOLIUX pealIbHbIe IPOLIECCHI.

@DyHKIUM, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. ®ynxmmn y = X2, ¥ = X, y =V, y=|X|. I'paduueckoe penenye ypaBHEHHI U CHCTEM

YpaBHEHUH.



4. TemaTHuecKoOe INIAHUPOBAHUE, B TOM YHUCJIE€ C YYETOM paﬁoqeﬁ

nmporpaMmMsbl BOCIIUTAHHUS € YKa3aHUEM KOJIHYECTBA YaCO0B, OTBOAUMBIX Ha

OCBOEHHE KaKI0H TeMbI

Ne Tema

Koaunuect
BO YaCOB

(I)OPMBI, BHU/IbI H COAECPKAHUE
ACATECJIbHOCTH II0 peajiu3anmun
BOCIIUTATEJIBHOI'0 YPOKaA

1. | PauuoHnanbHbIie BhIpAXKEHUS

43

ycmaroeJjieHue aOGQDMmeﬂbelx
OMHOUICHU MeDfC()V ydumenem u e2o
VYEeHuKamu, Cl’lOCO6CI’I’16VIOWMX

NO3UMUEHOMY 80CHPUAINUIO VYAUUMUC
mpebosanull u npocbO yuumes,
NPUBTICYCHUIO UX BHUMAHUS K
0bcyacoaemoll Ha ypoke un@opmayui,
AKMUBU3AYULU UX NO3HABAMENbHOU
oesameibHOCHU.

[To3HnaBaTeNbHBIE 5- MUHYTKH,
Perrenne TeKCTOBBIX 3a/1a4.
BceMupHblii IeHb MaTEMATHKH

2. | KBagpatHble KOpHH.
JlelicTBUTENbHBIC YKCIIA

24

Pemenue tecToB ¢ nocuneayomen
IIPOBEPKOIA.

Hcnonp30BaHnEe TPEHAXXEPOB ISl YCTHOTO
cyera.

Pabora Ha caiite Perry BIIP /1. I'ymuna.
IIpumenenue na ypoke uHmepaKmueHblx
dopm pabomul yuawuxcs: TPYNIOBOH
paboTh! WK paboThI B Iapax, KOTOPbHIE
y4aT IIKOJbHUKOB KOMaH/IHOW paboTe u
B3aMMOJEICTBUIO C IPYTUMH I€TBMHU.
UCNONb306aHUe BOCTINTATEIbHBIX
BO3MOYKHOCTEH coJiepxaHusl yueOHOTo
npeaMeTa yepes3 noa0op npoOaeMHbIX
CUTYalMi 1711 00CYXJIeHUS B KJlacce

3. | KBamparusie ypaBHEeHUS

25

Hcnonp3oBanue BU3yalbHBIX 00pa3oB -
HAITISIIHAS aruTalns IIKOJIbHEIX CTCHIOB;
BKJIFOUEHHME B YPOK UTPOBBIX MPOLETYD,
KOTOpPbIE€ TOMOTAIOT MOAEPKATh
MOTHBAIUIO JETEN K MOJIYYEHUIO 3HAHUH,
HAJIQKUBAHUIO MO3UTHUBHBIX
MEKIIMIHOCTHBIX OTHOIICHUM B KJIacce,
IIOMOTaI0T YCTaHOBJICHUIO
no0poxenarenbHON aTMochephl BO BpeMs
ypoOKa

Pabora Ha caiite Perry BIIP /1. I'ymuna.
Hcnonp3oBanue nunpopmaiuu o Bennkoit
OTedecTBEHHOM BOMHE B KAUECTBE
JIJTAKTUYECKOr0 MaTepuaa.




pa3BUTHE CaMOCTOSITEIbHOCTH, pedIeKCHH
U CaMOOIICHKH, IUJITAHUPOBAHHUS CBOEH
JESITEIbBHOCTH 00Yy4atOIUMUCS;

1nobyscoeHue WKOJIbHUKOE coOn00amo Ha
ypoke obuienpunsmole Hopmol N08E0CHUS,

NPUHUUNBL YYEOHOU OUCUUNIUHDBL U
CAMOOP2AHU3AUUU, CAMOKOHMPOJISL

[ToBTOpEeHue U cucTremMaTu3anus
yueOHOro Marepuana

Pa3BUTUE CaMOCTOSTEIBHOCTHU, peQIICKCUU
U CaMOOLCHKH, IUIAHUPOBAHUSA CBOEH
JIESITEIBHOCTH 00Yy4atoIUMUCS;

1n0b6YyscoeHue WKOJIbHUKOE coOn00ams Ha
ypoke obuienpunsamole Hopmol N08EOeCHUs,

NPUHUUNBL YYeOHOU OUCUUNIUHBL U
CAMOOP2AHU3AUUU, CAMOKOHMPOJISL

Pe3eps.

Pezepes yuebnozco spemenu
NIAHUPYEMCS UCNONIb306AMb HA
BIIP, cmpamosgvie
KOHMpObHble pabomul 3d
noy2oousl.




5.0neHoYHbIe MAaTEepPHAJIbI

1. Aunre0pa: naugakTHYeCKHWe Marepuaibl: 8  Kiacc:

PabunoBuu, M.C. SIkup. — M.: Benrana-I'pad, 2020.

MeTOIlI/I‘leCKI/Ie MaTepuajbl

nocooue
obmeoOpazoBatenbHbix opranuzanuii / A.I'. Mepsmsk, B.b.

JUISL  y4aruxcst
Ilonouckmii, E.M.

1. AnreGpa: 8 kmacc: ydeOHUK Ui ydammxcs oOIIeo0pa3oBaTeNbHBIX YUPEKICHHHA /
A.l'. Mep3iisik, B.b. [Tononckuit, M.C. SIkup. — M. : Benrana-I'pad, 2021.
2. Anrebpa: 8 macc: merogumueckoe mocobue / E.B. Bynko, A.I'. Mep3msik, B.b.

[Tononckuit, M.C. Slkup — M.: Benrana-I"pad, 2020.

0P

No Anpec JOP*
w/n Ha3Banue pecypca / KpaTkoe onucanme
TocynapcTBenHast obpasoBatesnbHas miaThopma «Poccuiickas snektponHas | https://resh.edu.ru/a
[IKOJIa» — 3TO MHTEPAKTHBHBIC YPOKH IO BCEMY LIKOJIbHOMY Kypcy ¢ 1 mo | bout
11 xmacc OT NyumMX yduTeNned CTpaHbl, B TOM YHCJIE II0 MaTeMaTHKe.
1. | UadopmanmonHo-oOpa3zoBarenbHas cpefa JId W3y4YCHUs] MaTeMaTHKH,
oObeauHsIomas yueHuka (B Tom umcie aereit ¢ OB3), yuurens, ponurens u
OTKPBIBAIOIIAsl PABHBIM JOCTYN K KaueCTBEHHOMY oOIieMy 0Opa30BaHHUIO
HE3aBHCHMO OT COIIMOKYJIBTYPHBIX YCIOBHH.
2 OnexTpoHHast OuONIMOTEKAa YYEeOHWKOB M METOAMYECKMX MATEPHANOB. | hitp://window.edu.ru/
ITpenmeTHbIe pa3nensl «Marematuka», «Anredpay, «I eomeTpus»
denepaibHbli MHCTUTYT Tenarormdeckux usmepenuil. OI'D u EID mo | https://fipi.ru/
maremaTuke. Ha caiite pasmematorcs: nemo-Bapuantel ET'D, OI'D, I'BD no
3. | maremaTuke, COOpPHHKHM MAaTEpHaliOB IUIS TOATOTOBKH OOYYAIOIIUXCS II0
MaTeMaTHuKe, METOAMYECKHE pPEKOMEHAAIMM JKCIIEPTOB IPEIMETHOMN
KOMHCCHH 110 MaTEMaTHKe.
. http://window.edu.r
Karanor Poccuiickoro oomieoopasosarensaoro Iloprama. I[IpeamerHbie k.
4. u/window/catalog
pazznensl «MaTeMaTHKay, «Anredpay, «I'eomeTpusi».
http://www.school.edu.ru
5 Karanor «OO0pa3oBarenbHble pecypcbl cetn MHTepHer [y oOuiero D
" | obpazoBaHu».
. http://catalog.iot.ru
6 Karanor «llIxonbHerii SnHpexc». IIpenmernsie pasmens! «MaTteMaTHKay, D g
" | «Anrebpay, «I'eomeTpusi».
OO0pazoBaTenbHbIN MOPTAN Ul HOATOTOBKU K SK3aMEHaM 110 MPOQHILHON 1 https://math-
7. o ege.sdamgia.ru
6a30BOIl MaTeMaTHKe. . :
Caiitr A.Jlapuna. Marepuansl s moarotoBku k EI'D no maremaruke, 6a3a
3agad Qopmupyercss Ha ocHoBe OTKpbiToro baHka, TPEeHMPOBOUHBIX M )
8. | mmarHoctHdeckux padoT, MPOOHBIX M peanbHBIX BapuantoB EI'D m OI'D. https://alexlarin.net
Hmeercs BO3MOXHOCTh COCTaBUTh BAapHaHT B BEPCHUHM U IIEYATH.
AJlanTUPOBAHO MOJA JEMOHCTpalMoHHbINM BapuaHT EI'D tekyuiero roaa.
g, | Mpencrapnens pemenus TpennpoBouHbix Bapuantos A. Jlapuna OI'D u https://mathlesson.ru/node/
* | EID. 890
Caiir «IlepBoe centsiOpsa». Esxeronusiii ¢ectuBamb «OTKPBITBIA ypOK»
(mpoBoamtcst ¢ 2003 roma). SIBisieTcss MacCOBBIM M TPEACTaBUTEIHHBIM
OTKPBITBIM TEAarorMYecKiM (opymMoM, B KOTOPOM MPHHUMAIOT ydYacTHe
10.| ThIcSuM mejaroros — yunteneil MarematHku. Matepuans yuacTruxop | NUPS:/urok.lsept.ru
(cTaThu ¢ U3IOKEHUEM TEAATOTUIECKOTO OMbBITa) MyOIMKYIOTCS Ha caiTe, B
KHATAaxX-COOPHMKAaX  TE3UCOB CTaTeéd M Ha  KOMIIAKT-IUCKax ¢
ITOJTHOTEKCTOBBIMHU BEPCHUSIMH BCEX MaTEPHAJIOB.
11.| Yuu.py - oredecTBeHHas OHJANH IUIaTGOpMa, I'le YYEHHKH W3 PErHOHOB https://uchi.ru/
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Poccun wu3y4yaroT MaTeMaTHKy B HMHTEPakTUBHOH Qopme. YUu.py
pacKkphIBaeT IMOTEHIMAN Kaxkmoro pebenka. Ilmatdopma aHamm3upyer
JICUCTBUSI KaXJOro YYeHHKAa M Ha OCHOBE JAHHBIX [0A0HpaeT

NEpCOHANbHBIE 3aJaHMs, CO3[aBas TAaKUM OOpa3oM WHIWBHIYAJIbHYIO
00pa3oBaTEeNbHYIO TPACKTOPHIO. B TOM 4mcne u 1o MaTeMaTuke.

12.

Caiit Poccmiickoro coBera ONMMIIMAJA IIKOJIBHHUKOB. I[lyOnmkyercs
YTBEpKICHHBII IepeueHb OJUMITHAL INKOJGHUKOB Ha TEKYIIHH ydeOHBIH
TOA.

https://rsr-olymp.ru/

13.

Polymedia — Bemymmuit poccHiiCKHii TOCTABIIMK KOMIUIEKCHBIX PEIICHUN H
ayIMOBU3yalbHOTO  OOOpYyJIOBaHMS HAa  pbiHKe  oOpa3oBaHus. B
KOMIUIEKCHYIO [POrpaMMy MOJIEPKKH 00pa30BaHHUsI BXOAUT: TEXHUYECCKAsI
nojyiep:kka; o0ydenune pabore ¢ 00pa3oBaTeNbHBIMH HHCTPYMEHTAMHU;
METOIMYECKas MOIEPIKKA; HHPOPMAIIMOHHAS TIOJIEPHKKA; COTPYIHUYECTBO
C TBOPYECKMMH IIIKOJIAMH: KOHKYPChI, KOHPEPEHIMH U CEMHUHAPBIL.

https://www.polymedia.ru/

14.

Enunas  xomnekims — [ludpoBbIx  00pa3oBaTeNbHBIX — PECYpCOB IO
MareMaTHKe, 1o KjaccaM, TemaMm u Y MK

http://school-
collection.edu.ru/

15.

Ilencoser. Matepuainsl no ®I'OC. MaremaTuka (IpoekTHas JesITeIbHOCTb,
BHEKJIACCHBIC MEPONIPHSATHSA).

https://pedsovet.org/

16.

Y4YuTEeNBECKUH TTOpTAT — MEXIYHAPOIHOE COOOMIECTBO YUUTENEH.
Komnexrms aBTOPCKUX Mpe3eHTalni, YpOKOB U TECTOB, KOHTPOJIBHBIX PadoT
1 pabovMX MPOTrpaMM UId YYUTEJICH IIKOJI, B TOM YUCIIE W [0 MAaTeMAaTHKE
Marepuansl s noArotoBku yvamuxcss k EI'D u OI'D., B Tom yucie no
MaTeMaTHKe.

https://www.uchportal.ru/

17.

3aByu. Uupo.CaliT comepKUT  METOAWYECKHE  MaTepHaibl s
NpernoaBaHusl MaTEMaTHKH, TI03BOJISIET MPOWTH HE3aBUCHMBIH MOHUTOPUHT
B obOiact mnpoduis CBOCH pabOThl, COMCPKUT HUHPOPMAIUIO O
KoH(epeHIusX 1 popymax.

https://www.zavuch.ru/

18.

OOpasoBarenbHas ~ couualbHas  ceTb  pabOTHHKOB  0Opa3oBaHMSI.
Bo03M0OXXHOCTB cO3/1aTh MUHHU-CATHI Ieiarora-MareMaruka, chopMupoBaTh
MaTepHalibl JIJIsl yPOKOB, ONYOJIMKOBATh MaTepualibl OpTQoIno

https://nsportal.ru/

19.

Wudoypok — momynsipHbIN caiiT, opraHu3yIOIN KOHKYPCHI, OJMMITHAJIBI,
BUKTOPUHBI B 00JlaCTH MaTeMaTHKH AJs JIeTel, KOTOPBIM HEOOXOIHMMO
MOBBIIIATh MOTHBALMIO K MATEMATHKE.

https://infourok.ru/

20.

MarematHka: cipaBouHHK GOpMyI 10 anredpe U TeOMETPHH.

http://www.pm298.ru/

21,

Mup wmartematuku. Ha caiite coOpaHbl camble HWHTEpPECHBIE M SIPKHE
TIpe3eHTalMu 110 MaTeMaTuke. J{is Gonee y100HOM HaBUTrauy 10 caiiTy Bce
TIPE3EHTAIMN pa3/IesIeHbI Ha KJIACCH, a TAK)KE CBEPXY MMEETCsI HOUCK caiiTa.

https://mirmatematiki.ru/

22,

NeHudLit. DnexTpoHHBIe KHUTH KaTeropun «MaTeMaTHKa.
CaiiT sIBJIeTCS KaTaJIOrOM CCBUIOK Ha (hailiibl ¢ 3JIEKTPOHHBIMU KHUTAMH T10
MaTeMmatuke (mpenmyniecTBeHHO B popmarax PDF u DJVU).

https://www.nehudlit.ru/bo
oks/subcat350.html

23.

CoOpaHbl KHHTH W YYEOHHKH CaMbIX TIONMYJSAPHBIX W BOCTPEOOBAHHBIX
aBTOpoB. Maremaruka: Bunenkun H.5., Mopakosud A.T'., [Toropenos A.B.,
Yrpunosuu H./I., Konmmoropo A.H., Aranacan JI.C., Tynpunnckas E.E.,
Hemunosuu B.I1., Makapsrues FO.H., Anumos 11 A. u npyrue.

https://nashol.me/knigi/

24,

MIIHMO - Mockosckuit llentp HemnpepriBHOro MaremaTH4ecKoro
OOpazoBanusi. Llenb caiita: coxpaHeHHE W  pa3BUTHE TpaaULMA
MaTeMaTHueckoro  oOpa3oBaHMs,  IOJJEPKKA  pa3NUYHBIX  (GOpM
BHEKJIACCHOW PabOTHI CO MIKOJIBHUKAMU (KPYXKKOB, OJIMMIHAJ, TYPHHPOB H
T.JI.), METOJMYECKasi IOMOIIb PYKOBOIUTEISIM KPY>KKOB M ITPENOAABATEISIM
KJIACCOB C yIIIyOJIEHHBIM U3y4YeHHEM MaTeMaTHKH.

https://mccme.ru/

25.

JlaGoparopust A.I'. MopakoBuya.

https://utf8.lbz.ru/metodist/
authors/matematika/7/

26.

ABTOpCKasi CTpaHMLa JOKTOpa IIeJarorniecKkux Hayk, Ipodeccopa,
3acmyxeHHoro pgesrenss Hayku P®, Jlaypeara mnpemuu Ilpe3ugenra
Poccuiickoit ®enepanmu B obactu obpazosanus 3a 2001 ron, mpodeccopa
Kadenpbl MaTeMaTHYecKOro aHajiu3a W METOAMKH  IperoJlaBaHus
MaTeMaTukd MHCTHTyTa MaTeMaTukd # HHOOPMATHKH MOCKOBCKOTO
TOPOJICKOTO TEAAarOrMYecKoro yHHBepcuTeTa Aunekcanapa ['puropreBuua
MopakoBuya.

www.ziimag.narod.ru/inde
x.html

27.

Wntepuer-npoext «3amaum». Cuctema 3agad Uil HMOATOTOBKH YPOKOB,
KPY’KKOB U (haKyJIbTaTHBHBIX 3aHATHH 1O MaTeMmaTuke. B cucreme

https://problems.ru/



https://rsr-olymp.ru/
https://www.polymedia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/
http://www.pm298.ru/
https://mirmatematiki.ru/
https://www.nehudlit.ru/
https://www.nehudlit.ru/books/subcat350.html
https://www.nehudlit.ru/books/subcat350.html
https://nashol.me/knigi/
https://mccme.ru/schools/
https://mccme.ru/circles/
http://olimpiada.ru/
http://www.math.ru/teacher/
https://mccme.ru/
https://utf8.lbz.ru/metodist/authors/matematika/7/
https://utf8.lbz.ru/metodist/authors/matematika/7/
http://www.ziimag.narod.ru/index.html
http://www.ziimag.narod.ru/index.html
http://www.problems.ru/about_system.php
http://www.problems.ru/about_system.php
https://problems.ru/

cojepiKarcs 3aaud OJIMMIIUAJA U TYPHUPOB 110 MaTeMaTUKE Pa3HOTO YPOBHSA
1 pa3HBIX PETHOHOB.

YPOKMU. NET. Liens caiita - mOMOIIb MOJOABIM M HAYHHAIOIINM YIUTEISIM
B COCTaBJICHHH IOYPOYHOTO M TEMATHYECKOTO IUTAHMPOBAHUS, CIIEHAPHCB

http://www.uroki.net/

28.| WKONBHBIX TPA3THUKOB, B pPa3pabOTKe OTKPHITHIX YPOKOB IO Pa3HBIM
IIKOJIBHBIM MpPEAMETaM, KIACCHBIX YacoB, B TOM YHCIE ISl ydUTENei
MaTEMaTHKH.
MaremaTndyeckue OIMMIHMAAbl M ONUMIHNANHbIE 3a1add. MHbopmamms o6
29.| omMMmUamax MO MaTeMaTHKe Pa3UYHOrO YPOBHS, 3aadd M MOIPOOHBIC http://zaba.ru/
KOMMEHTApUH K PELICHUSIM.
Meralllkona. MHTepHET-KPYKKH, KypChl, OJUMIIMAJbI, KOHKYPCHI, TECTHI,
30.| BeOMHApBI I MIKOJIBHHUKOB. YueOHBIC TOCOOMS s INKOJBEHUKOB, https://metaschool.ru/
BeOMHAPHI JUIs YUHUTEIICH.
bubnuoreka BUIEO-ypoOKOB IO IIKOIBEHON HporpamMe. OTKphIThIE YPOKH 110 .
31.| BceMm mpeameTraM IIKOJBHOW NMPOTpPaMMBI, B TOM YHCIIE U MO0 MaTeMaTHKe, https://interneturok.ru/
COJIepIKaT TECThI, TPEHAXKEPHI, KOHCIEKTHI.
39 | OBpasosatenbbie pecypest Hntepuera — Matematika. Marepuansi K mgﬁﬁ:gtrpnay'alIenq.orQ/edU/
YPOKaM MaTeMaTHKH 110 BCEM TEMaM H MapaJuIeIIsiM. HICUAE L
https://rosuchebnik.ru/mat
33, | CaT, KOTOPEIi OTKPHIBACT JI0CTYI K OJMMIIMATAM N0 MATEMATHKE, KypCam erial/40-saytov-kotorye-
'| moBbIIEHHs KBANMU(pHUKALUK, BeOMHapaM, pabo4nuM IporpaMmmam. —Q—Obk? chat-rabotu-
uchitelya/
34 Oumnaiin-mkona @okcdoprt. Ha caiite npennaraercss noaroroButsest k EI'D https://foxford.ru/
‘| m OI'D mo mMaTemartuke, yriryOUTECS B IPEIMET, IOCTYIIUTH B BY3.
35.| IocTpoenue rpagukoB GpyHKIH OHITAIH. http://www.yotx.ru/
Jlmaneiii caiit H. 3unpbepOepr (y4uTenp MaTeMaTHKH, 3acilyKCHHBIH .
36.| yunrens Poccun, KaHAMAAT MENArorM4ecKUX HAyK, JNOIEHT, aBTOp psiaa http:/zilberberg.ru/
yueOHUKOB 1o Matematuke). Kartasor ¢aiinos.
37, ApOy3. 3annmarenbHbii Mup uncen. CoaepKuT 3aHUMaTeNnbHbIe GakThl U3 | hitp://arbuz.uz/t e pi.html
MHpa YHCcell.
MaremaTtuka B nomoub. MOXHO 32 CUATAHHBIE MUHYTHI IIPOBEPUTH CBOM
38.| WCTUHHBIA ypOBEHb 3HAHUI MO0 MaTeMaTHKE 3a JIFOOOH Kiacc WU pasjel, http://mathtest.ru/
BO3MOXKHOCTh OCJTyIIATh KOPOTKHUE JICKIIWH I10 IIKOJILHOI MaTeMaTHKe.
39 Canva - onHmaiiH-cepBHC 1O CO3JAaHUIO JOUArpaMM M TpapuKoB https:/IV\_N\{W.canva.com/ru
' CaMOCTOSATEJIBHO WJIX HAa OCHOBE I'OTOBBIX lIl8_6.JIOHOB. —Mgm
01Math — obyuaromiast oHIalH-CUCTEMA 110 MaTeMaTHKe, MIPEAHA3HAYCHA JIsl
40,| 'WKOBHUKOB, KOTOPbIE XOTAT JyHIlle 3HATH MATEMATHKY, MONYYHTH Oosee | nttps://www.01math.com/
I'JI}/GOKOe ITIOHUMAaHHE ylle6HOI'O MaTtepuaja, U, KaKk CJICACTBUEC, ITOBBICUTH
CBOIO YCITEBAEMOCTb.
Core — otedecTBeHHBIH OHNAHH-TUIATGOpPMA, KOHCTPYKTOP CIIOXKHBIX )
WHTEPaKTHBHBIX 00pa30BaTENbHBIX E€AWHUIl, MAaTEPHAIOB, B TOM YHCIE IO http:// dldaktor:ru/ core-
41| MaTeMaTHKe M TIPOBEKH 3HaHUH ¢ OOpaTHOH CBS3BIO M BIEKTPOHHBIM wyj: .
‘| »kypHarmoMm. JlaHHBI KOHCTPYKTOp OBUI CO37aH B paMKax IIPOEKTa konstruktor-interaktivnyx-
«Hamnonansnas Otkpeitas llkonay. C ero mMoMOIIbI0 MOXET CO3/1aBaTh urokov/
WHTEPaKTHBHBIC YPOKH, HHTEPAKTHBHbIE Pa00YHe JICTHI.
MaremaTka Ui BceX — o0Opa3oBaTeNbHBIA MOpTal. JIMCTaHIIMOHHBIC
YPOKH, MHTEPHET-COPEBHOBAHMS, MAaTEMAaTHUECKHE COPEBHOBAHMUS, CCBHUIKU
4o | Ha TONE3HBIE pecypehl U COOpHUKM HHTEpecHbIX 3anad. OpraHusaTopsl | hitps://math.edu.yar.ru/

mpoekta:  IlpaBurenbctBo  SIpocnmaBckoit  obsactw, — JlemaprameHT
obpazoBanus Spocnasckoit obmactu, ['Y SO «lleHTp TeneKOMMyHHUKAIHA U
WH(POPMAIMOHHBIX CUCTEM B 00pa30BaHHUM.
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IoypouHoe miianupoBaHue no ajaredpe 8 kiace

Ne
ypOKa

Tema ypoka

Jara

PanuonaabHble BbIPAKCHU S

1. [ToBTOpeHMe Kypca anreOpbl 7 Kiacca

2. JlpobHo-payuornanvrvle svipadicenus. Aneeopauveckas Opodw.

3. Honycmumvie 3nauenus nepemeHHbix 8 OpOOHO-PAYUOHATLHBIX
BbIPANCEHUSIX

4. OcHoBHOE CBOICTBO anredpandeckoit apoodu. Coxpauenue
aneebpauyeckux opooei.

5. OcHoBHOE CBOICTBO anreOpandeckoit 1podu. Ilpusedenue
aneebpauveckux opobell Kk ooujemy 3HameHameo.

6. Heticmesus ¢ aneebpauveckumu Opodsmu: ciodxcenue Ipooei ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU.

1. eticmsus ¢ aneedopauueckumu Opoosmu: svluumanue Npooeu ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU.

8. Cno)keHHe ¥ BRIYMTAHUE anreOpandecKux apooeit

9. eticmeus ¢ aneebpauveckumu Opobsamu. CIOKCHUE U BBIYUTAHUE
npobeii ¢ pa3sHbIMU 3HAMEHATEIISIMH.

10. CrnosxeHue ¥ BBIYMTAHUE aNredpandeckux Ipooei ¢ pasHbIMU
3HAMEHATEJISIMH.

11. [IpuMeHeHue coKeHHs M BRIYUTAHUS alireOpandecKkux apooei s
YIPOIIEHUS BBIPAKCHHIM

12. [TpeoOpa3oBanue TpOOHO-TMHEHHBIX BRIPAKEHUI: CI0KECHHUE.

13. [IpuMeHeHre OCHOBHOTO CBOMCTBA aireOpandeckoi Apoou s
MOCTPOCHHUS TPpaPUKOB

14. [ToBTOpeHue u cucremaTu3anus ydeOHOro Marepurasa 1o TeMe
«OCHOBHOE CBOMCTBO palioHaIbHON Apoou. CroKkeHUE U BHIYUTAHHE
paIrMoOHAIBHBIX APOOEii»

15. Kontposabnass padora Ne 1 mo Tteme «OCHOBHOE CBOHCTBO
anreopanyeckoii 1podou. Ciio:keHHe M BbIYMTAHHUE AJredOpamvyecKux
Apoodei»

16. Ymnoorcenue anceopauueckux opooeii

17. Jlenenue anceopauueckux opobet

18. BosBenenue B crenenb Anrebpandyeckux Apooeit

19. [IpuMeHeHne yMHOXKEHUS U IeJIeHNs anreOpanyeckux Apooeit s
YIPOIICHUS BBIPAKECHUM.

20. ParmoHanbHble BRIpakeHUs U X IpeoOpa3oBaHue.

21. ToxaecTBeHHbIE TPeoOpa3z0BaHKsl PAIMOHATBHBIX BBIPAKEHUH.

22. [Ipumenenue necTBuil Haj anredpanyecKuMu ApoOIMHU IS
YIPOIIEHHUS PAIIMOHANBHBIX BRIPAKEHUIN

23. [Ipumenenune neiicTBuil Haj anreOpandecKuMH APOOSMH IJIS JTIOKa3aTebCTBA
TOYKIECTB.

24. [Ipumenenue necTBHi HAJl anreOpandecKuMu APOOIMHU IS
HaxO0KJICHUS 3HAYCHUH BRIpaXEHUU. [[peobpaszosanie gulpaxiceHull,
CO0epHCaAUUX 3HAK MOOYJIA.

25. [ToBTOpeHne u cucTeMaTH3almMs yYeOHOTO MaTepuaja T1o TeMme
«YMHOXEHHE U JIeJIeHHEe palMOHAIBHBIX Jpobeid. ToxkIecTBeHHbIE
peoOpa3oBaHus PAITMOHATEHBIX BBIPAKCHHI

26. KonTposbHasi pabora Ne 2 mo Teme: «YMHOKEHHE H JeJIeHHE




ajareoOpamyeckux  japodeil.  TokmecTBeHHble  MpeoOpa3oBaHUS
PANMOHAJBLHBIX BHIPAKEHUID)

27. Ilpeocmasnenue o pasHocunrbHocmu  ypasuenuti. JIpoOHO-
paroHanbpHbIe ypaBHeHUs. O0iacms onpedenenus ypasrenus (0oiacme
0ONYyCMUMbIX 3HAYEHULl nepemeHHOol). Memoovl peuieHus YpaeHeHUll.
MemoObl PABHOCUNLHBIX NPeobpa308aHUL.

28. [Ipocreiimme 1poOHO-pallMOHATIBLHBIC YPABHEHUS

29. Pewenue 0podbHo-payuonanvHvix ypasHeHuil.

30. Pemennie TeKCTOBBIX 3314 ¢ IOMOIIIBIO JIPOOHO-pAIIIOHATBHBIX
YPaBHEHUHN Ha JIBUKCHHUE.

31. CreleHs ¢ IeNbIM I10Ka3aTeIeM.

32. HaxoxaeHnue 3HaueHH BbIpAXKEHUN, codepacaujux cmeneHu ¢ yeivim
nokaszamenem.

33. CranmapTHas 3anuich YHCIA.

34. CBOJICTBa CTENEHHU C IEJIBIM [10Ka3aTeIEM

35. Bo3Benenne B cTeneHb NMPOU3BEICHUS

36. Bo3BenieHne B cTemneHb podu

37. [IpMeHeHne CBOICTB CTENEHU ISl YIIPOLIECHUS BRIPQXKESHUN

38. [IpuMeHeHne CBOWCTB CTENEHU JUUIs HAXO0KICHUS 3HAYCHUU BBIPAKCHUHN

39. OO0paTHasi IPONOPIMOHATHLHOCTD

40. . k N
CaoiictBa ¢pyHkiun Yy =— u e€ rpaduk. ['unepbona.

X
41. Memoowl pewenus ypasnenuil: epaguyeckutl memoo. Vicrionb3oBaHue
k o
rpaduka QyHKIMH Y=— JJIs peIICHUS YPABHCHU.
X
42. [ToBTOpenue u cucremaru3anus yueOHoro Marepuania no reMe «CreneHnb
K .
C LIeTbIM MoKazarenaeM. OyHKIusI y=-. E€ cBoiicTBa u rpaduk»
43. KonTtpoabsnas padora Ne3 «CreneHs ¢ mebIM OKa3aTeJIeM.

K .. .
®Oyukuus y=-. E¢ cBoiicTBa u rpaguk»
X

KBagparTnbie KopHH. JleliCTBUTEIbHBIC YHCJIA.

44, dyuxims Y = X2, Y =x°, ux rpadQuKu U CBOHCTBA..

45. Ucnonvzosanue  ceolicmeé  @ymkyuii npu  peuieHUu  ypasHeHu.
Wcnonb3oBanue rpadguka GyHKIHT Y = X2 1S pelieHus ypaBHEHUH.

46. KycouHo 3a1aHHbIE PYHKLINU.

47. KBanpathusle kopHU. ApudmeTnyeckuil KBaIpaTHbII KOPEHb.

48. HaxoxaeHne 3Ha4eH BBIDAKEHUH, COACpKAILNX KBaJApaTHBIA KOPEHb.

49. Pentenue ypaBHeHHs BUA X°=a. [Ipocmeliuiue uppayioHaibHble
ypasnenus euda ([T (x)=a, f(x)=g(x).

50. MHOXEeCTBO, Xapakxmepucmuueckoe CcEOLUCME0 MHOXMCeCcmed, SIEMEHT
MHOKECTBA, nycmoe, KOHeyHoe, beckoneyHoe MHodxcecmeo. OTHOILLIEHUE
MIPUHAJIEKHOCTH, BKJIIOYEHMS, PaBEHCTBA. OJIEMEHTbl MHOXKECTBA,
croco0bl 3a7aHust MHOXecTB. JI. Ditnep

51. [TonmHOXecTBO. Pacnosznasanue nOOMHONCECME U IIEMEHMO8

NOOMHOXMCECMS ¢ UCNOIb308AHUEM KPY208 Diinepda.




52. Omneparuu HaJ MHOKecTBaMH. [lepeceuenre u 00beTMHEHNE MHOMKECTB.
Pasnocmo muoocecms, oononnenue muodcecmea. Hnmepnpemayus
onepayuil Ha0 MHONCECMEAMU ¢ NOMOWbIO Kpyeos Jdiliepa.

53. YucnoBele MHOXKeCTBA. MHOXECTBO palMOHaIbHBIX yuces. CpaBHEHUE
panMoHaNbHBIX uMcen. JIeHcTBHS C  palMOHANBHBIMH — YHCIIAMHU.
Ilpeocmasnenue payuoranbHO20 YUCIA 0eCAMUYHOL OPOObIO.

beckoneunocmo mmooicecmea npocmeix uucen. Yucia u OnuHwl
ompeskos. Payuonanvuvie yucaa.

o4, Ilompebrnocms 6 uppayuonanvusix yucrax. [llkona Iugpazopa. Tlonstue
UppalMoHaIbHOIO uuciaa. Pacrno3HaBaHue MppaLMOHAIbHBIX YHCEI.
IIpumepsl nokaszarenscTB B anredpe. MppalmoHaiabHOCTb qucmay?2 .
IIpumenenne B reomerpun. Cpagnenue UPPAYUOHATLHLIX — HUCEIL.
MHnooicecmso OeticmeumenbHbIX yucei.

55. CpoiicTBa apr(METHYECKOTO KBaapaTHOrO KOPHSA. ApudMeTHUeCKHit
KBaJpaTHBIA KOPEHb U3 IMPOU3BEACHUS, U3 ApOOH.

56. [IpeoOpa3oBanue BEIpAKEHHUM, COACPIKAIINX KBAIPATHBIE KOPHU:
YMHOXKEHUE, JeJICHHE.

o7, Apudmernuecknii KBaIpaTHBIA KOPEHb W3 CTETICHU

58. [IpuMeHeHHe CBOWCTB apu(METUYECKUX KBAJAPATHBIX KOPHEH K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN.

59. [IpeoOpa3oBanue BEIpAKECHNN, COACPIKAIINX KBAIPATHBIE KOPHU:
BbIHECEHHE MHOYKUTEJIS] U3-110/1 3HAaKa KOPHSI.

60. [IpeoOpa3oBanue BEIpAXEHNUM, COACPIKAINX KBAIPATHBIE KOPHU:
gHeceHue MHOJCUMes 0O 3HAK KOPHSL.

61. OcB0OOX/IeHHE OT HMPPALMOHAIBHOCTH B 3HAMEHaTelle

62. ToxnecTBeHHbIE TpeoOpa30BaHMs BhIPAXKEHUH, COJEPIKAIINX
KBaJIpaTHbIE KOPHU

63. Pemrenue 3ama4 Ha mpeoOpazoBaHme BEIPAXKEHUH, COIEPIKAIINX
KBaJIpaTHbIE KOPHH.

64. Oynkius Y =+/X u e€ rpapuk. CroiicTBa QyHKIIUU Y = /X

65. Hcnonb30BaHre CBOUCTB GYHKIMU Y = /X o

JUIsl CPaBHEHUsI BBIPAXKEHUH.

66. [loBTopenue u cucremarusanuss y4eOHOro Marepuana IO TeMe
«KBagpaTHble KOpHH. JleWCTBUTEIBHBIE YUCTIAY

67. KonTtpouabHnas pa6ora Ne 4 no reme: «KBagpaTrHbie KOpHH.

JeiicTBUTEIbHBIE YHCJIA»

KBanparHbie ypaBHeHHus.

68. Keanpatasle ypaBHeHUsI. OCHOBHBIC TTOHATHS

69. HenonHble kBajipaTHbIe ypaBHEHUS

70. Penrenne HEMOMHBIX KBaJIPaTHBIX YPABHEHUN

71. JIMCKpUMMHAHT KBaJpaTHOTO ypaBHEHMs. Koauuecmeo kopHeii

K8AOpAMHO20 YPAGHEHUSL 8 3A8UCUMOCTU OM €20 OUCKPUMUHAHMA.
dopmysa KOpHEN KBaJPAaTHOTO YPABHEHMSI.




72.

Pemennie kBapaTHBIX YpaBHEHHI: HCIIONb30BaHUE (HOPMYIIBI IS
HAXO0XJEHUS KOpHEN

73. Pemenue kBapaTHBIX ypaBHEHHH. Y paBHEHUsI, CBOAUMBIE K
KBaJIpaTHBIM. Keadpammuvle ypasHenus ¢ napamempom.

74. Pemiennie TEKCTOBBIX 33/1a4 C MOMOIIBIO KBAIPATHOTO YpaBHEHUS.

75. Teopema Buera. Teopema, oopamnas meopeme Buema.®. Buem.

76. Pemenue kBaapaTHBIX YpaBHEHUN: 10000p KOPHEU C UCNONb308AHUEM
meopemvl Buema.

7. [ToBTOpeHne u cucTeMaTH3alnMs y4eOHOTO MaTepuaja 1o TeMe
«KBagpaTtHele ypaBHeHus. Teopema Bueray

78. Konrposabnasi padora Ne 5 mo Teme: «KBagparHble ypaBHeHHS.
Teopema Bueray

79. Keaopammnuiii mpexunen. KopHu KBaapaTHOTO TpEX4jIcHa,

80. Pas3znooicenue keadpamnoeo mpexuiena Ha MHOJICUMEU.

81. Coxparenue apobeii ¢ TOMOIIBIO Pa3I0KEHUS KBaPATHOTO TPEXUICHA
Ha MHOYKUTEJIH.

82. bukBanpatHbie ypaBHeHUsA. Memoovl peuienus ypasHeHuii: Memoo
3AMeHbl nepemMeHHOU.

83. Ypasnenus, ceooumvie Kk TuHEUHbIM U KEAOPAMHBIM.

84. Pemennie ypaBHeHUH, CBOIAIIMXCS K KBQJAPATHBIM YPAaBHEHUSIM

85. Pewenue 0pobHo-payuonanvrulx ypasHeHutl Memooom 68e0eHusi HO8OU
nepemeHHoU.

86. IIpremsl pelieHuss palMOHAIBHBIX YPAaBHEHUU. HMcmopus éonpoca
0 HaxoxcoeHuu Gopmyn KopHeu aneedpaudeckux ypasHeHuu cmenexetl,
oonvuux yemvipex. H. Tapmanws, [oic. Kapoano, HX. Abens, 3. [anya.

87. PanmonansHble ypaBHEHUS KaK MAaTE€MaTUYECKUE MOJIENIN PEaTbHBIX
cuTyaluil. 3aiaum Ha ABUKEeHHe, padoTy U MOKYNKH. AHaIN3
BO3MOXXHBIX CUTYallUi B3aMMHOTO PACIIONOKEHHSI 00bEKTOB IIPH UX
JBVKEHUH, COOTHOIIEHUSI 00hEMOB BHITIOHAEMBIX paboT MpH
COBMECTHOM paboTe.

88. CocraBiieHne MOJENU pealbHbIX CUTyaluil. 3agayM Ha 4acTH, [10JIH,
NnpoueHThl. Perienre 3aa4 Ha HaX0Xk/IEHNWE YacTH YKCIa ¥ YKcia M0 ero
yacTu. Pemenue 3aga4 Ha npoueHTsl U Joau. [IpuMeHenne nponopuui
MIPH PEIICHUH 3a]1au.

89. Penrenue 3a/1a4 ¢ MCMOJIb30BaHNEM KBAIPATHBIX YPAaBHEHHH.

90. Pemennie TeKCTOBBIX 33724 aNreOpandeckuM CrocoOoM

91. [ToBropenne u cuctemaTusanus y4eOHOTO MaTepuajga 1o TeMe
«KBagpaTHbiii TpéxwieH. PemieHne ypaBHEHMM, CBOIAIIMXCA K
KBaJpaTHBIM ypaBHEHUSAM. PemieHue 3ajad ¢ MOMOIIbIO pallMOHAIBHBIX
YpaBHEHUN»

92. KoutpoabHasa padora Ne 6 mo Teme «KBagpaTrHblii TpéxuJieH.

Pemienne ypaBHeHHWi, CBOASIMXCA K KBAaJAPAaTHBIM YPABHEHHSIM.
Pemenne 3a1a4 ¢ NOMOIIbI0 PAMOHAJIBHBIX YPABHEHHUID)

YucioBble HEPABEHCTBA

93. [ToBropenue mo Tteme «OCHOBHOE CBOMCTBO pallMOHAJIBHONW ApoOH.
eucmeus c aneebpauyecKkumu opobsmuU. ToxecTBeHHbBIE
peoOpa3oBaHus PAIMOHAIBHBIX BBIPAKEHUN

94, [ToBropenune no teme «PanmoHanbHble ypaBHeHHs. CTENEHb C LEIbIM




k
OTpHUIATENbHBIM NoKa3zareneM. OyHkIus Yy = — u e€ rpaduk»
X

95, [ToBTOpenue no teme «KBagpaTHble KOPHUY
96. IToBropenue no reMe «KBanparHele ypaBHeHHs. Teopema Buera»
97. IToBropenne no teme «KBagpaTHbil TpéxuwieH. PemieHue ypaBHEHUH,
CBOJIAIIUXCS K KBAJJPATHBIM YPAaBHEHUSIM)
98. [ToBropenue mo Tteme «PemieHne 3agad C MOMOIIBIO PallMOHAIBHBIX
YpaBHEHUI
99. HToroBasi mpoMe:KyTOYHAas aTTecTalus 32 Kypc ajaredpsl 8 kiacca. (Ilo
epaguxy)
PesepB
100. CrpartoBas kKoHTposbHas paboTa 3a 1 moxyrogue (Ilo
epagpuxy)
101. CrpartoBas KOHTpoOJIbHAs paboTa 3a 2 moJayroaue (Ilo
epagpuxy)
102. BIIP (Ilo

epaguxy)
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