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Yuurens: bucesa Onpra CepreeBna



1. IlosicHUTEeNbHAS 3alIUCKA
Pabouas nporpamma no anredpe it 8 b kiacca paspaboraHa Ha OCHOBE CIIETYIOIIMX
HOPMAaTHBHBIX JOKYMEHTOB U METOJMYECKHX MAaTEPUAIIOB:

1. denepanbHOrO roOCYAapCTBEHHOTO 0O0pa30BaTENbHOIO CTAaHAApTa OCHOBHOTO OOILETo
o0pa3oBaHMsl, yTBEPKIESHHOTO MpHKa3oM MuHuUCTEpCcTBa 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.

/Jlannasa pabouas npozpamma opueHmMupoeana Ha UCnoIb306aHue yUeOHUKA:
Anrebpa: 8 kimacc: yueOHUK Ui ydammxcs oOiieo0pa3oBaTeibHbIX yupexaenuii / A.Tl.
Mep3nsak, B.b. Tlonouckuii, M.C. fkup; nox pen. B.E. [Togonsckoro. — M.: Benrana-I'pad,

2021.

CornacHo yyeOHOMY IUIAHY ILIKOJIbI

yueOHBIX Yaca B Hezento, Bcero 102 yaca.

Ha HU3Yy4YCHHC anre6pLI B 7 Kjacce OTBOJUTCA 3

2. IlnanupyeMble npeaMeTHbIE Pe3ybTAThl OCBOECHHS Y4e0HOI 0
MarepuaJja B 8 Kiiacce.

BeinyckHUK HayyuTes (QUis
HCIO0JIb30BAHNS B IOBCECAHECBHOM
JKM3HM U o0ecrieyeHust

BbInyCKHHK MOJYYUT BO3MOKHOCTD
HAy4uThCsd B 7-9 kiaaccax (ais

TeOPUH MHOKECTB
U
MaTeMaTH4YeCKOou
JOTHKH

MOHATUAMMU: MHOXECTBO, 3/1eMEHT
MHOXeCTBa, NOAMHOXKECTBO,
NPUHAANENKHOCTb;

e  33/aBaTb MHOXecCTBa
nepeyncieHnem Ux 3NeMEHTOB;

®  HaxoAWTb MepeceyeHwme,
obbeamHeHVe, NOAMHOMECTBO B
NPOCTEMLLNX CUTYALUAX;

e  onepupoBaTb Ha 6a30BOM ypOBHe
NOHATUAMM: onpesesieHne, aKCMoma,
Teopema, [0Ka3aTeNbCTBO;

e  NpMBOAUTHL NPUMEPBI U
KOHTPMNPUMEPbI A/1A NOATBEPKHEHUSA
CBOWX BbICKa3blBaHUM.

B noBceaHeBHOM KMU3HHU U NIPHU
U3YyYEeHUH APYIrUX NpeaMeTroB:

®  HCTOJB30BaTh rpaduieckoe
[IPEACTABIEHUE MHOXECTB 1A
OIUCAHUS PEATBHBIX IPOLIECCOB U

Pasnen o0ecre4yeHnst BO3MOKHOCTH YCIICIITHOT O
BO3MO>KHOCTH YCIICIIIHOT O
NPoa0/KeHHs 00pa3oBaHNs Ha 6230BOM
NPoAoJKeHUsI 00pa30oBaHuUs HA o
H yIi1y0JéHHOM YPOBHSX)
0a30BOM YPOBHE)
DJIeMeHTbI e  OnepwupoBaTb Ha 6a3oBom ypoBHe | ®  Omepuposame MOHAMUAMU:

onpedeneHue, meopemd, AKCUOMQ,
MHOXecmao, XxapaKkmepucmuKu MHOX(ecmsa,
a71eMeHmM MHOX(ecmad, rnycmoe, KOHeYHoe U
b6eCKoOHeYHoe MHOXecmao, MOOMHOMXEeCmao,
MPUHAOAEHHOCMb, BKAOYEHUE, PABEHCMBO
MHoOMecms;

®  U306paxcamos MHOX¥eECmaad U omHoweHue
MHOM(ecmea ¢ MomMoubio Kpyzoe Jiinepa;

e onpedenams NPUHAGAEHHOCMb
a71emeHma MHoxecmay, 06veduHeHUKo U
nepeceyeHU0 MHOXECms;

e  300080Mb MHOMX(ECMBO C MOMOUWbIO
nepeyucneHus 31eMeHmMo8, C/108eCHO20
ONUCAHUSA;

e 0onepuposamb MOHAMUAMU:
8bICKA3bIBAHUE, UCMUHHOCMb U fIOHHOCMb
8bICKA3bIBAHUSA, OMPULAHUE 8bICKA3bIBAHUL,
onepayuu Haod 8bICKA3bIBAHUAMU: U, UAU, He,
YC/I08HbIE 8bICKA3bIBAHUSA (UMMAUKAYUU);




Pa3gen

BbinycKHUK HayuYuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKM3HHU U o0ecriedeHust
BO3MOKHOCTH YCHEIIHOTO
NMPOI0JIZKeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhInyCKHUK NMOJYYUT BO3MOKHOCTh
Hay4YuThcs B 7-9 kiaccax (/s
o0ecrneyeHusi BO3MOKHOCTH YCIIEIIIHOTO
NPOI0JIZKeHUs1 00pa3oBaHusi HA 0a30BOM
U yIi1y0JIéHHOM YPOBHSX)

ABJICHUH, IIPU PELICHUH 3a]a4
JpYrux yu4eOHbIX IPEAMETOB

®  CMpPOUMb BbICKA3bIBAHUA, OMPUYAHUA
8bICKA3bIBAHUU.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH
APYTrUX NpeaMeTOB:

®  CMpoumv YenouKu yMo3axKuoueHul Ha
OCHOB€ UCNONIb306AHUA NPABUTL TOUKU,

®  UCNONB308aMb MHOJICECMBA, ONEPayuu
¢ MHOJICECmB8amu, ux epaguieckoe
npedcmasienue 01 ONUCAHUSL PEaTbHbIX
npoyeccos U s16J1eHul

Yucaa

e  OnepupoBaTb Ha 6a30BOM ypOBHe
NOHATUAMM: PaLLMOHANBbHOE YUCAO,
apudmeTUYECKUIA KBaAPaTHbIN KOPEHb;
®  1CNO0/Ib30BaTb CBOMCTBA YMCEN U
npasua 4encTBUiA NPU BbINOJAHEHUU
BblYUCNEHUI;

®  UCMO/1b30BaTb NPU3HAKMK
AennMmoctM Ha 2,5, 3,9, 10 npu
BbINO/HEHUM BbIYUC/IEHUIA U PeLLEHNM
HEC/IOXKHbIX 3a4aY;

®  BbINO/IHATb OKPYrAeHMe
PaLMOHA/IbHbIX YACEN B COOTBETCTBUM C
npasunamu;

®  OLEHMBATb 3HAaYEeHWe KBaZPaATHOrO
KOPHS U3 NONOKMUTENBHOTO LLENOr0
yncna;

e  pacno3HaBaTb paLMOHa/bHbIE U
MppaLMoHaibHble YNCNa;

e  CpaBHWBaTb YMCAa.

B noBceaHeBHOM KU3HU U NIPU
HM3y4Y€HHUH APYrux NpeaMeToB:

®  OLEHMBATb pesynbTaThbl
BbIYMCAEHMI NPU peLleHnmn
NpaKTUYeCKUX 3a4aY;

®  BbINOJIHATL CPAaBHEHME YMCEN B
peanbHbIX CUTYaLMAX;

®  COCTaB/ATb YNC/OBbIE BbIpaXKeHUS
npw peleHnn NPaKTUYEeCKMX 3a4a4 U
3a/a4 U3 Apyrux yyebHblx npeameToB

e Onepupo8ams MOHAMUAMU: MHOXECMao
HaMypanbHeIX Yuces, MHOXEeCmao Uesnbix
yuces, MHOX¥eCcmao payUoHasbHbIX Yuces,
UPPAUUOHAbHOE YUC/0, KBAOPAMHbIU
KopeHb, MHOMecmeo delicmeumesnbHbix
yuces, 2eoMempu4yecKkas UHmepnpemayus
HAMypanbHeIX, Yesbix, PAUUOHANbHbIX,
OdelicmeumenbHbIx Yyuces;

e  [JOHUMAMb U 06BACHAMb CMbICA
MO3UYUOHHOU 3anucu HAMypPasAbHO20 YUCANa;
®  BbINOAHAMb BbIYUC/EHUS, 8 MOM YUCsE C
ucrnonb3osaHuem NPUémos pauuoHanbHbIX
ablyucsaeHul;

®  BbINOAHAMb OKpYy2rieHuUe PayUOHANbHbIX
yucesn ¢ 3ad0aHHOU MOYHOCMbIO;

e CpasHUBAMb PAUYUOHAsbHbIE U
UppPayUOHabHbIE YUCANA;

e [1pedcmasnames PayUOHAAbHOE YUCAO 8
suode decssmuy4Hol dpobu

e ynopAado4yusams 4Yucna, 3arnucaHHele 8
sude 0bbikHOBeHHOU U 0ecamuy4Hol 0pobu;

° Haxodums HOA u HOK uucen u
ucrnonb308amMeo UX npu peweHuu 3a0ad4.

B noBceHeBHOM KU3HU U IIPH U3YyYeHHUH
APYTUX MpeaMeToB:

®  NpUMEHAMb NPABULA NPUOIUNCEHHBIX
BLIYUCTIEHUL NPU PeuleHUU NPAKIMUYECKUX
3a0a4 u peweHuu 3a0ay opyaux yueoHvix
npeomemos;

®  GLINOJIHAMb CPABHEHUEe Pe3yTbmamos
BbIYUCTCHUL NPU PeueHUU NPAKMUYECKUX
3a0a4, 8 MOM Yucie NPUOTUINCEHHBIX
BLIYUCTICHULL,

®  COCmAasnAMb U OYEHUBAMb YUCTO0BbIE
BbIPAIICEHUS NPU PEULeHUU NPAKMUYECKUX
3a0a4 u 3a0ay u3 Opy2ux y4eOHvlx




BbinycKHUK HayuYuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKM3HHU U o0ecriedeHust

BhInyCKHUK NMOJYYUT BO3MOKHOCTh
Hay4YuThcs B 7-9 kiaccax (/s

Pazgen o0ecrneyeHusi BO3MOKHOCTH YCIIEIIIHOTO
BO3MOKHOCTH YCHEIIHOTO
NPOI0JIZKeHUs1 00pa3oBaHusi HA 0a30BOM
NPOAOJIKEHUsSI 00Pa30BaHUA HA .
U yIi1y0JIéHHOM YPOBHSX)
0a30BOM YPOBHE)

npeomemos;
®  3anucvLIBamMb U OKPY2JIAMb YUCA0BbIE
3HAYEHUs PeabHbIX GeIUYUH C
UCNOIb308AHUEM PA3HBIX CUCTEM
usmepeHus

ToxkaecTBeHHbIE e BbINO/HATb HEC/IOXKHbIE e Onepupogamv NOHAMUAMU CIMENEHU C

npeoﬁpa3onaﬂnﬂ npeo6paaoBava Ana Bbl4MMCneHna yenvim ompuyamenbHoiM nokasamenem,

3HAYEHMI YNC/IOBbIX BbIPAXKEHUN,
CTENEHMU C LebIM OTPULLATENbHbBIM
rnokasaTenem;

®  BbINOJIHATL HEC/IOXKHbIE
npeobpa3oBaHUA APOOHO-/IMHENHbIX
BbIPA*KEHUI U BbIPaXKeEHUM C
KBaZpaTHbIMM KOPHAMM.

B noBceaHeBHOM JKU3HU U NIPU
HM3Y4YEeHHHU IPYIUX MPeIMeTOB:

®  MNOHMMaTb CMbICA 3aNUCKU YUCNA B
CTaHAAPTHOM BUAE;

e  onepupoBaTb Ha 6a3oBOM ypoBHE
NMOHATMEM «CTAaHAAPTHAA 3aMMCb YMCNa»

®  GHINOIHAMYb NPEOOPA30B8AHUSL
8bIPAICEHUU, COOEPAHCAUUX CIENEHU C
YenviMUu OMpUYamenbHbIMU
noKasamensaimu, nepexooums om 3anucu 8
8ude CmeneHu ¢ Yeablm OmpuyameibHulM
nokazameinem K 3anucu 8 guoe opoou;

®  BBINOIHAMb NPeobpPa306aHUsL OPOOHO-
PAYUOHATILHBIX BbIPANCEHULL COKPALYEHUe
Opobell, npusedeHue aneedpauieckKux
Opobeti Kk 00wemy 3HameHameo,
Cll0dICeHUe, YMHOJCeHUe, OelleHue
aneebpaudeckux opobell, 6036edeHue
aneebpauueckol Opoou 8 HAMYPAIbLHYIO U
Yenyo OompuyamenbHyo cmenety,

®  8bHINOIHAMb NPEOOPA30BAHUSL
BbIPAICEHULL, COOEPAHCAUUX KBAOPAHbLE
KOpHU,

®  guldensamy Kaopam CymMmbl UIU
PA3HOCMU 08YUIICHA 8 BbIPANCEHUSX,
coO0epxHcaumux Keaopammubule KOPHU,

®  GBINOJHAMb NPEOOPA3OBAHUSL
BbIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noBceaHeBHOI KM3HU U MPH U3yYEHUH
APYTUX MpeIMeTOB:

®  GLINOJHAMb NPE0OPA306AHUS U
Oeticmeust ¢ YUCIamu, 3anUCAHHbIMU 8
CMAanOapmHom auoe;

®  BLINOJHAMb NPEOOPA308AHUS
aneeopauteckux 8blpadceHull npu peueHun
3a0a4 Opy2ux yueOHblX npeoMemos

YpaBHeHust u
HepaBeHCTBa

L IIPOBEPATH, ABJIACTCA JIU JAHHOC
YHCIIO PEIICHUEM ypaBHEHUS;

®  pelIarh KBaJpaTHbIE YPaBHEHUA
o ¢popMyIie KOpHEH KBaIpaTHOTO
YpaBHEHUS,

®  pewams K8AOPAMHbLE YPAGHEHUS U
VpasHeHus, c800UMble K K8AOPAMHBIM C
HOMOWBIO MONCOECMEEHHBIX
npeoopazo8anull;

®  peuamsb OpOOHO-TUHElIHbIE
VpaeHenus,

®  pewams npocmeriuiue
UppayuoHaiIbHble YPasHeHus 8U0d




Pa3gen

BbinycKHUK HayuYuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKM3HHU U o0ecriedeHust
BO3MOKHOCTH YCHEIIHOTO
NMPOI0JIZKeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhInyCKHUK NMOJYYUT BO3MOKHOCTh
Hay4YuThcs B 7-9 kiaccax (/s
o0ecrneyeHusi BO3MOKHOCTH YCIIEIIIHOTO
NPOI0JIZKeHUs1 00pa3oBaHusi HA 0a30BOM
U yIi1y0JIéHHOM YPOBHSX)

JE() =a, Jf(x)=\g(x);

®  pewambs YpasHeHUs cnocooOoM
DPA3NOACEHUS HA MHOACUMENU U 3AMEHDbL
nepemeHHoU;

®  pewams HeClodHCHble KBAOPAMHbIE
VPAasHeHUs C Napamempom,

®  peulamv HeCl0JCHbIE YPABHEHUs 8
YenblX YUCIax.

B noBceHeBHOI KM3HU U NPH U3YyYEHUH
APYTUX NpeIMeTOB:

®  CcoCcmasnAmv u peulams K8aopammbie
VpasHeHus, ypasHeHus, K HUM C800AuuUecs,
npu peutenuu 3a0a4 Opy2ux y4eOHbix
npeomemos;

®  GLINOIHAMb OYEHK) NPasoonoooous
Pe3VIbmamos, noiyuaemvlx npu peuleHuu
K8AOPAMHbIX YPABHEHULL 3a0a4 Opyeux
VUeOHbIX NPeoMemos;

®  gvIOUpPamMb cOOmeemcmeyuue
YpasHeHus: 0 COCMABLeHUs.
Mamemamuyeckou Mooeau 3a0anHOu
PeanbHoU cumyayuu uiu nPUKIaoHoul
3a0ayu;

*  yuemb UHMEPNPEMUPOBAND
NOJIYYeHHbIL NPU peuleHuU YPagHeHUs,
Hepagencmea Uiy CUCmeMol pe3yibmam &
KOHmMeKcme 3a0anHOl peanbHol Cumyayuu
UIU NPUKIAOHOU 3a0a4u

DyHKIUH

e  HaxonuTh 3HaueHHe QYHKIIUH MO
33JaHHOMY 3HA4YEHUIO apryMEHTa;

®  HaXOAWUTbH 3HAUEHUE apryMEHTa
10 33/1aHHOMY 3HAY€HHIO (PYHKIINH B
HECJIOKHBIX CUTYaLMsIX;

®  OMpeAesnsaTh NOJ0KEHUE TOUKU
10 €€ KOOpAUHATaM, KOOpIUHAThI
TOYKH I10 €€ MOJIOKEHUIO Ha
KOOPJAMHATHOM IIOCKOCTH;

e 10 rpaduKy HaXOJUTh 00JIaCTh
orpezieNieHusl, MHOXKECTBO 3HAUEHUH,
HYJIM QYHKIIMH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, IPOMEXKYTKHU
BO3pacTaHus U yObIBaHMUS,
HauOoJIbIIIee 1 HAaUMEHbIIIee
3HaYeHUS (PYHKIINH;

®  TIPOBEPSITH, ABISETCS JIM JAHHBIN

®  cmpoumbs epaguku obpamHol
NPONOPYUOHATLHOCMU, YYHKYUU UOA:,

y=\/;,y=3/;,

®  uccredosams GyHKYUIO no eé epaguxy;




Pa3gen

BbinycKHUK HayuYuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKM3HHU U o0ecriedeHust
BO3MOKHOCTH YCHEIIHOTO
NMPOI0JIZKeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhInyCKHUK NMOJYYUT BO3MOKHOCTh
Hay4YuThcs B 7-9 kiaccax (/s
o0ecrneyeHusi BO3MOKHOCTH YCIIEIIIHOTO
NPOI0JIZKeHUs1 00pa3oBaHusi HA 0a30BOM
U yIi1y0JIéHHOM YPOBHSX)

rpaduk rpaduKoM 3aIaHHON
byHkunu (TUHEHHOU, , 00paTHON
POTIOPIIMOHATIBHOCTH);

[ ]




3.Conep:xanue yueOHOT0 nmpeamMeTa «Ajaredpa»
1. PaunonajbHbIe BbIPpAsKEHUS

HpobHo-pannonanbubie  BblpakeHus. IIpeoOpazoBanue ApOOHO-IMHEHHBIX  BBIPAKCHMIA:
CIIOKEHHEe, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYeHUs NePeMeHHbIX
6 OpobOHO-payuoHanbhvix evipadcenusix. Cokpawenue aneebpauveckux Opoodeu. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamenio. [leticmsus ¢ aneedpauveckumu Opoosmu:
clodcenue, 8bluUmaHnue, YMHOdICeHue, OeleHue, 8036€0eHUe 8 CENeHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HAK MOOYJIA.

Ilpeocmasnenue o pasHocurbHocmu ypaerenuti. JIpoOHO-panOHATIBHBIE YpaBHEHHUS.
Pemenne mnpoctedmux JApOOHO-IMHEHHBIX ypaBHEHWH. Pewenue OpoOHO-paAYUOHANbHBIX
VPABHEeHUII.

Memoowl pewienus ypagHeHuti: Memoobl paGHOCUTbHLIX NPeoopazosanuil, epaguieckul
memoo. Obracme onpedenieHusn ypasrueHust (001acms 0ONYCMUMbLX 3HAYEHUL NEPEMEHHO).

Hcnonvzoseanue ceoiicmeé ¢ynkuyuii npu pewienuu ypagnenuil. TOXIECTBEHHbIE
peoOpa3OBaHUs PAIIMOHAIBHBIX BRIPAKECHUH.

CrerneHs ¢ 1ebIM [10Ka3aTeIeM.
CrereHb ¢ eNbIM OTPULIATEIBHBIM ToKa3aTesieM. CBOMCTBA CTEIIEHU C IICIIBIM ITOKa3aTelIeM.

k
O6patHas nponopiroHaibHoCcTh. CBoMcTBa pyHKIINMHN Y = — 1 €€ rpaduk. [‘unepdona.
X

KonTposbnas padora Ne 1 mo reme «OCHOBHOe CBOIICTBO PallHOHAJIbHOI Ipodu.
CioxeHue U BbIYUTAHHE PALMOHAJIBHBIX Apodeii»

KonTposbnas pabora Ne 2 no reMe: «YMHOKeHHUe U /ieleHHe PallMOHAJIBHBIX Apo0ei.
ToxaecTBeHHbIE NPEOOPA30BAHNS PALMOHAIBHBIX BbIPAKEHUH»

| N
Kontpoabnas padora Ne3 «CreneHnb ¢ nejibiM nokaszarejem. ®yHkuus y=, Eé cBoiicTBa

U rpaguk»

2. KBaapartnblie kopHu. [lelicTBUTeIbHBIE YHCIA
DynKIHIA y=X°.

Oynakuuu. Kycouno 3adannvie hynkyuu.

KBanpaTtHsle kopHH. AprupMeTHUeCKUil KBapaTHBIA KOPEHb.

IIpocmeriwue uppayuonanvhule ypasrenus euoa | f (x =a, Jf (x) =9 (x) .

MHokecTBa M OTHOLIEHHUS MEK1Y HUMH

MHOXeCTBO, Xapaxmepucmuiyeckoe CE60UCME0 MHONMCecmed, DIEMEHT MHOXKECTBaA,
nycmoe, Koneurnoe, beckoneurnoe muodcecmso. IlonmuoxkecTBo. OTHOIIEHUE NIPUHAUIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJjaHUsl MHOXKECTB, pacHnO3HABAHUE
NOOMHONCECE U INEMEHIMOE NOOMHOICECME C UCNONb308AHUEM KPY208 Jiinepa.

Onepanumn Hax MHOKeCTBAMH

[lepeceuenne u 0oObEAMHEHHE MHOXECTB. Pasnocmb MHOJMCecms, OononHeHue
MHodcecmea. Mnmepnpemayus onepayuii HA0 MHOJCECIMBAMU € NOMOWbIO Kpy2os Jiinepa.

Hcropuss MaTeMaTHKU.

JL.Diinep.

PauunonajnHbIe Yncaa.



MHO)kecTBO panuMOHaNbHBIX uKcesl. CpaBHEHHE palMOHAIbHBIX yucen. JledcTBus ¢
parroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUcia 0ecamudtol Opoobwio.

Hcropusi MaTeMaTHKH.

Beckoneunocmo muosxcecmea npocmulx uucen. Yucia u Onunvt ompesxos. Payuonanvhuie
yucna. I[lompebrocms 6 uppayuonanvusix yuciax. Lllkona [ughacopa.

HppaunoHajbHbIe YUCIA
[ToHsiTHe HWpPPAMOHAIBLHOrO YHCla. Pacro3HaBaHWEe WPPAIMOHATIBHBIX dYHCENd. [IpuMepsr

JoKa3aTenbcTB B anrebpe. HppanumoHanbHOCTH ‘II/ICJ‘Ia\/E . Ilpumenenne B TeoOMeTpUH.
CpasHenue uppayuonanvhvlx yucen. Muodcecmeo oeticmeumenbHulX Yucel.

[IpeoOpazoBanre BBIpRXKEHUM, COAEpPKAIIMUX KBaJApaTHbIE KOPHU: YMHOXKEHHUE, JeJIeHuE,
BBIHECEHHE MHOKUTEISI U3-T10]] 3HaKa KOPHS, 8HeCeHUue MHONCUmeJisi N00 3HAK KOPHSL.

Oyukuus Y =+/x u eé rpaduk.
Kountpoasnas padora Ne 4 no teme: «KBagpaTrubie kopHu. JlelicTBUTe/ILHbIE YHCIA)»

3. KBagpatHble ypaBHeHUs

KBanparusle ypaBHeHus. HemnosHble kBagpaTHble ypaBHEHHUA. J[MCKpUMHHAHT KBaJIpaTHOIO
ypaBHeHusa. PopMmyna KOpHEW KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. PelmeHue KBaJpaTHbIX YpaBHEHUW: MHCIIONb30BAaHUE (QOPMYIbl  JUIS
HAXOXJCHUS KOPHEW, epaghuueckuil mMemoo peuleHus, paziodiceHue Ha MHOMCUmenu, noooop
KOpHeli ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo xophei k6a0pamuo2o ypasHeHus 6
3asucumocmu om e20 Oouckpumurauma. bukeadpammuvie ypasuenus. Ypaenenus, ceooumvie K
JUHeNHbIM U keaopamuvim. Keaopamuuie ypasnenus c napamempom.

Memoovl pewienus ypasHenuil: Memoo 3ameHbl nepemMeHHOU.

Kesaopammnuiii mpexunen, pasnodcenue Keaopamno20 mpexuiena Ha MHOICUMENU.

HUcropust MaTeMaTuKH.

@. Buem.

Hcmopusa eonpoca o uaxoocoenuu @Gopmyn KopHeu anceOpauyeckux ypasHeHuil
cmeneHeltl, bonvuiux wemoipex. H. Tapmanws, [oc. Kapoano, HX. Abens, O. I'anya.
PannonanbHbIe ypaBHEHHS KaK MAaTEMaTUYECKHE MOJIEIIN PEAIBHBIX CUTYALUH.
3agaun Ha [aBMKeHHe, pPadoTy M NOKYNKHM. AHaIW3 BO3MOXXHBIX CHUTyallMil B3aMMHOIO
pacroyio’keHust 00BbEKTOB NP UX JBUKEHHUU, COOTHOIIEHUS! 0OBEMOB BBIMIOIHAEMBIX paboOT MpU
COBMECTHOM paboTe.
3agaum Ha YacTH, 10J14, NPOLEHTHI. PelieHne 3a1a4 Ha HaXOXKACHUE YacTH YKCIIa U YUCIIA 110
ero yactu. Pemenue 3ana4 Ha poueHTsl U 10, [IpuMenenne nponopuuii npyu penieHnu 3aaay.
KonrpoubHnas padora Ne 5 mo teme: «KBaaparnsie ypapHeHusi. Teopema Buera»
KonTposbnas padora Ne 6 no reme «KBagpaTHblii TpéxyiieH. Pemenue ypapHenuid,
CBOJSIIIMXCH K KBA/IPATHBIM YpaBHeHUsIM. Penienue 3a1a4 ¢ NOMOIIbIO PAIMOHATBHBIX
YPABHEHHII»

4. IloBTOpeHne U cuCTeMATH3ALHA Y4eOHOT0 MaTeprasia
IToBTOpenue . Pemenue 3anau.
Hrorosasi npoMe:KyTouHasi aTrecTanus 3a Kypc aaredpnl 8 kiacca.



3. TemaTn4eckoe NJIAHUPOBAHME, B TOM YHCJIE C Y4eTOM padoueii

MnmporpaMmMbl BOCIIUTAHUSA ¢ YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HA

OCBOEHHE KaKI0H TeMbI

Ne
n/n

Tema

Koauuect
BO 4aCOB

@®opMbl, BUJIbI U COIEPKAHUE
AeSITeILHOCTH MO0 peaju3aunu
BOCIIUTATEJIbHOI0 MOTEHIIMAIA YPOKa

PaL[I/IOHaJIBHLIC BBIPpAKCHUSA

43

VYcraHosieHue JIOBEPUTEIIBHBIX
OTHOLLIEHUI MEXAY  Y4YUTEIeM U
YUEHUKAMH, CIIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCIPUATHIO YYalllUMHCS
TpeOoBaHMH U TPOCHO YUUTEI,
[IPUBJICYCHUIO ux BHUMaHUs K
oOcyxmaemMoll Ha ypoke HH(pOpMAIHH,
aKTUBU3ALIUU 170:¢ [TI03HABATEJIbHOU
JIeSITEIIbHOCTH.

ITo3HaBarenbHbIE 5S- MUHYTKH,
MOCBSIIEHHbIE 125-51eTuo co IHs
poxaenus B.JI. 'onuaposa u 130-neruto
co nHs poxaenus .M. Bunorpanosa.
Pemenne nmpaktuueckux 3anad.

KBagparusie KOpHHU.
JlelicTBUTENbHBIC YKCIIA

24

BcemupHblii 1eHb MaTeMaTHKU
[To3HaBarenbHbBIE 5- MUHYTKH O HAYYHO-
MOMYJSIPHBIX KHUTaX

Pemienue TectoB ¢ nocienyroumein
MPOBEPKOM.

Vcnonp30BaHue TPEHAXXEPOB ST YCTHOTO
cyera.

PaGora Ha caiite Perry BIIP /1. I'ymuna.
[TpuMeHeHMEe Ha ypOKEe MHTEPAaKTUBHBIX
(dhopm paboThl yUaluxcs:rpyninoBoi
paboThl UK paboThI B Iapax, KOTOpbIE
ydaT IIKOJIFHUKOB KOMaHIHOM paboTe u
B3aUMO/JICHCTBUIO C IPYTMMHU J€TbMHU.
WCTIOJIH30BaHUE BOCITUTATEIBHBIX
BO3MOYKHOCTEH coJiepaHusl yueOHOTo
npeaMeTa yepes3 noa0op npoOIeMHbIX
CUTYalMi 1711 00CYXJIeHUS B KJlacce

KBagparHble ypaBHEeHUs

25

Vcnionb30BaHNe BU3yaJIbHBIX 00pPa30B -
HaIIsIIHAsl aruTalys HIKOJIbHBIX CTEHIOB;
BKJIIOUEHUE B YPOK UTPOBBIX MIPOLEAYD,
KOTOpBIE TOMOTaIOT MOJIEPKATh
MOTHBALMIO I€TEN K NOJYyYEHHUIO 3HAaHUH,
HaJIa)KMBAaHUIO MO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIIEHUH B KJIacce,
IIOMOTAIOT YCTAHOBJIEHUIO
n00posKenaTenbHOM aTMochepsbl BO BpeMs

ypoKa
Pab6ota Ha caiite Pemry BITP /1. I'yiuna.




Hcnonb3zoBanne napopmannu o Benukoii
OTtevecTBEHHOU BOITHE B KaUeCTBE
TUAAKTHYECKOro MaTepuana.

pa3BHUTHE CaMOCTOSITEIILHOCTH, pedraexcun
U CaMOOIICHKH, IUIAHUPOBAaHUS CBOEH
JIeATEIbHOCTH 00yUYaIOIIUMHUCS;

noOyX/IeHUE MKOIHHUKOB COOJII0IaTh Ha
ypoKe OOLIeTPUHSATHIE HOPMBI IOBECHHUS,
MPUHIIAITE] YIeOHOU TUCITUTUTMHBI |
CaMOOpraHu3alMH, CAMOKOHTPOJIS

[ToBTOpEHNE N cHCTEMaTH3ALUS
y4eOHOro MaTepuasa

-pa3BuTHE CaMOCTOAITEJIbHOCTH,
pedJiekcuu U CaMOOILIEHKH,
MJIAHUPOBAHHUS CBOeH [IeATeJIbHOCTH
00y4YalUIUMUCS;

no6Yy»K/JjeHre IKOJbHUKOB COBJII0ATh
Ha YpOKe 0611 eNpUHATbIe HOPMBI
NoBeJleHUs], IPUHIUIIbI y4eOHOU
JIUCLIUIIJIMHBI U CAMOOPTaHU3al1H,
CaMOKOHTPOJIfA

Peseps.

Pezepe yuebnoco spemenu
NIAHUPYEMCsl UCNOTIb308AMb HA
BIIP, cmpamosbie
KOHMpOlbHble pabomul 3d
noJy200usl.




4. Toypo4Hoe JIaHMPOBaHMe 10 ajaredpe 8 Kiacc

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 CBOMCTBO pannoHanbHOU podu. Cokpawenue
aneebpauyeckux opooei.

o. OcHOBHOE CBOMCTBO paldoHaIbHOU 1podu. IIpusedenue
aneebpauveckux opobell Kk ooujemy 3HameHameo.

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

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

8. Crno>xeHue ¥ BBIYUTAHNE PALIMOHAIBHBIX Jpobeii

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

10. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX JpO0Oei ¢ pasHbIMU
3HAMEHATEJISIMH.

11. [IpumeHeHue clnoXKeH!sI U BBIYUTAHUS PallMOHAIBHBIX Jpo0ei Juis
YIPOIIEHUS BBIPAKCHHIM

12. [TpeoOpazoBanue TpOOHO-TMHEHHBIX BRIPAKEHUI: CII0KEHHUE.

13. [IpuMeHeHre OCHOBHOTO CBOWCTBA PAallMOHAIIBHOM 1po0u st
MOCTPOCHHUS TPpaPUKOB

14. [ToBTOpeHue u cucTemMaTu3anus ydeOHOro MaTepuana o TeMe
«OCHOBHOE CBOMCTBO palioHaIbHON Apoou. CroKkeHUE U BHIYUTAHHE
paIrMoOHAIBHBIX APOOEii»

15. Kontposabnass padora Ne 1 mo Tteme «OCHOBHOE CBOHCTBO
pauuoHaibHOi apodu. CjiokeHHe W BBIYMTAHHE PAIMOHAIBHBIX
Apoodei»

16. Jleticmeus ¢ aneebpauueckumu OpooOAMU. YMHOMCEHUE.

17. JlelicTBus ¢ anreOpanyeckumu apodsmu: aenenue. [IpeodbpazoBanue
JPOOHO-JIMHENHBIX BBIPAXKEHHUI: YMHOXKEHUE, IETICHHE.

18. Heticmsus ¢ ancebpauieckumu Opobsmu.BO3BEIEHUE B CTENIEHb

19. [TpumeHeHre yMHOKEHHSI U ICTICHUS PAllMOHAIBHBIX Apo0ei st
YIIPOUICHHUS] BBIPAKEHUH.

20. ToxnecTBeHHBIE TPeoOpPa30BaHNUs PAITMOHATBHBIX BBIPAKCHH.

21. [Ipumenenue neicTBuil Haj| anredpanyecKuMu ApoOIMHU IS
YIIPOUICHHUs] PALlMOHATIbHBIX BhIPAKEHHUH

22. [Ipumenenue neicTBuil Haj| anredpanyecKuMu ApoOIMHU IS
JI0Ka3aTeIbCTBA TOXKJECTB.

23. [Ipumenenne naeMcTBUN  Han anreOpanvdecKuMu  IpoOSIMH TSt
HaXOXJCHUA 3HAYeHMH BbIpaXeHui. [Ipeobpazosanue evipasicenull,
COO0epHCauUX 3HaAK MOOYJIA.

24, Pemenue 3anau no reme «ToxaecTBeHHbIE TpeoOpa3oBaHus
paIMOHABHBIX BBIPAKCHUI.

25. [loBTopenue u cucremarusanmus y4eOHOro MaTepuajla IO TeMe

«YMHOXEHHE W JICJICHWE palUdOHAIBHBIX JpoOed. ToKIecCTBEeHHBIC




peoOpa3oBaHus palliOHATbHBIX BBIPAKEHUN»

26. KontpoabHasi padora Ne 2 mo Teme: «YMHOMKeHHEe U JieJIeHHe
pPalMOHAJILHBIX  Jpo0eii. ToxnecTBeHHbIE npeoodpazoBaHus
PALUMOHAJIBHBIX BhIPAKEHHI»

27. Ilpeocmasnenue o pasHocunrbHocmu  ypasuenuti. JIpoOHO-
parmoHanbHbIe ypaBHeHUs. OOiacms onpedenenus ypasreHnus (0oracme
0ONYyCMUMbIX 3HA4YeHUull nepemenHol).Memoovl peuieHus YpasHeHull:
MemoObl pABHOCUNLHBIX NPe0OPA3068aAHUI.

28. Pemenue npocredmmx qpoOHO-THHEHHBIX YPaBHEHUH.

29. Pewenue 0podbHO-payuonanvHvix ypasHeHuil.

30. Pemennie TeKCTOBBIX 3314 ¢ IOMOIIBIO JIPOOHO-PAIIIOHATBHBIX
YPaBHEHUN Ha JIBUKCHHUE.

31. CreneHb C LEIbIM OTPUIIATEIILHBIM TTOKA3aTeJIeM.

32. HaxoxaeHnue 3HaueHU BbIpOXKEHUN, codepacaujux cmeneHu ¢ yeavim
noKazameinem.

33. CraHmapTHBIN BU YKCIA.

34. CBOJCTBa CTENIEHH C 1IEJIBIM [10Ka3aTelleM

35. BosBenenue B creneHb NMPOU3BEIACHHUS

36. Bo3BeneHne B cTemneHb podu

37. [IpMeHeHne CBOICTB CTENEHU ISl YIIPOLIECHUS BBIPAXKESHUN

38. [IpumeHeHue CBOMCTB CTENEHU AJIsl HAXO0XICHUS 3HAYCHUH BhIpaKEHUN

39. OO0paTHasi IPONOPIMOHATHLHOCTh

40. k
CaoiicTBa pyHKINH Y = X u e€ rpaduk. I'unepoOoa.

41. Memoowl pewenus ypasnenuil: epaguyeckutl memoo. Vicrionb3oBaHne
rpaduka GyHKIAN yzg JUTSL PEIICHUsS] ypaBHEHUH.

42. [ToBTOpeHue u cucremarn3anyus ydeOHOro Marepuaia 1o reme «CTeneHp
¢ 1enbIM nokaszareneMm. OyHkuus y:; E€ cBoiicTBa 1 rpadukx»

43. KonTtpoabsnas padora Ne3 «CreneHs ¢ meabIM MOKa3aTeJIeM.

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

KBagparTabie KopHH. JIeHCTBUTEIbHBIC YHCJIA.

44, dyuxius Y = X2, eé rpaduK U CBOHCTBA..

45. Ucnonvzosanue  ceolicmeé  @ymkyuii npu  peuieHUu - ypasHeHuu.
Hcnons3oBanue rpaduka GyHKIHN Y = X2 I pellieHns ypaBHEHUH.

46. KycouHo 3a1aHHbIE PYHKIINH.

47. KBanpathusle kopHU. ApudmeTnyeckuil KBaIpaTHbII KOPEHb.

48. Haxosx/1eHne 3HaueHMil BoIpaXeHUM, CoJIep KallluX KBaJpPaTHBIN KOPEHb.

49, Pemenne ypaBHeHns BUAA X =a. [Ipocmeiiuiue uppayuonanvHuie
ypasnenus éuda ([T (x)=a, f(x)=g(x).

50. MHOXECTBO, Xapakxmepucmuueckoe CceOUCME0 MHONHCeCmed, SIEMEHT

MHOXECTBA, nycmoe, KOHeuHoe, becxoneunoe muoxcecmeo. OTHONICHUE
MNPpUHAIJIC)KHOCTHU, BKIIFOUCHUS, PABCHCTBA. OJIEMEHTHI MHOXXCCTBA,

crnoco0bl 3a7aHust MHOXecTB. JI. Ditnep




51.

[TonmHOXecTBO. Pacnosnasanue noOMHON*CECME U DTIeMEHMO8
NOOMHONCECME C UCNONb308AHUEM KPY208 Diiepa.

52. Omnepauuu Hajx MHOXkecTBaMu. [lepeceuenne 1 00beIMHEHNE MHOXKECTB.
Pasnocmo mnoorcecms, oononnenue muodcecmea. Hnmepnpemayust
onepayuil Ha0 MHONCECMEAMU ¢ NOMOWbIO Kpyeos Ddiliepa.

53. YucnoBele MHOXKeCTBA. MHOXECTBO palMOHaIbHBIX 4uces. CpaBHEHUE
panMoHaNbHBIX  yMcen. JIeHcTBHS C  palMOHANBHBIMH — YHCIIAMHU.
Ilpeocmasnenue payuoranbHO20 YUCIA 0eCAMUYHOU OPOObIO.

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

o4, Ilompebrnocms 6 uppayuonanvhvix yuciax. Llxona Ilugazopa.llonstue
UppalMoHaIbHOrO uuciaa. Pacrno3HaBaHue MppalMOHAIbHBIX YHCEl.
[Ipumepsl nokazarenbcTB B anredpe. HppanmoHanbHOCTD qucmay?2 .
[Ipumenenne B reomerpuu. CpagHenue UPPAYUOHATLHLIX — YUCE.
Mnooicecmso Oeticmeumenvhvix yuces.

55. CpoiicTBa apu(pMETHUYECKOTO KBaIPaTHOTO KOPHSA. ApHPMETHUYECKHUMA
KBaJpaTHBI KOPEHb W3 MPOU3BEACHUS, U3 APOOH.

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

o7, Apudmernuecknii KBaIpaTHBIA KOPEHb W3 CTEIICHH

58. [IpuMeHeHHe CBOMCTB apu(pMETUYECKUX KBaJAPATHBIX KOPHEH K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN.

59. [IpeoOpa3oBanue BEIpAXEHNUM, COACPIKAINX KBAIPATHBIE KOPHU:
BbIHECEHHE MHOYKHUTEIS] U3-110/1 3HAaKa KOPHSI.

60. [IpeoOpa3oBanue BRIpaXEHHU, COACPIKAIINX KBAIPATHBIE KOPHU:
gHeceHue MHOJCUMes OO 3HAK KOPHSL.

61. OcB0OOOX/IeHHE OT HMPPALMOHAIBHOCTH B 3HAMEHATeJe

62. ToxnecTBeHHbIE TpeoOpa30BaHus BhIPAXKEHUH, COEPKAIINX
KBaJIpaTHbIE KOPHU

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

64. Oynkius Y =+/X u e€ rpapuk. CoiicTBa QyHKIUU Y = /X

65. i = .
Vcnonb3oBaHue cBOUCTB QyHKIMH Y = +/X [17151 CPABHEHS BHIPAKEHIIA,

66. [ToBropenne u cuctemaTusanus y4eOHOTO MaTepuajga 1o TeMe
«KBagpaTHble KOpHU. JleMCTBUTENBHBIE YUCIIA)

67. KonTtpouabHnas padora Ne 4 no reme: «KBagpaTHbie KOpHH.

JlelicTBHTEILHBIE YU CJIA)

KBanparHbie ypaBHeHHus.

68. Keanpatasle ypaBHeHUsI. OCHOBHBIC TTOHSATHS

69. HenosnHble kBaipaTHbIe ypaBHEHUS

70. Penrenne HENMOMHBIX KBaIPaTHBIX YPABHEHUN

71. JIMCKpUMMHAHT KBaJpaTHOTO ypaBHEHMs. Koauuecmeo kopHeli




K8AOPAMHO20 YPAGHEHUSL 8 3A8UCUMOCTU OM €20 OUCKPUMUHAHMA.
DopMyita KOpHEH KBaPATHOIO YPABHEHUS.

72. Pemenuie kBapaTHBIX YpaBHEHHI: HUCIIOJIb30BaHKUE (HOPMYIIBI JIJIs
HAXOXJCHUS KOpHEN

73. Pemenne kBagpaTHBIX ypaBHEHUH. Y paBHEHUS, CBOJUMbIE K
KBaJIpaTHbIM. Keaopammuvle 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.

17. [loBropenne u cuctemaTusauus y4eOHOTO MaTepuajga 1o TeMe
«KBagparnsie ypaBHeHus. Teopema Bueray

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

79. Keaopammnuiii mpexunen. KopHu KBaapaTHOTO TpEX4jIcHa,

80. Pas3znooicenue keadpamnoeo mpexuniena Ha MHOMCUMENU.

81. Cokpaienue apo6eit ¢ TOMOIIBI0 Pa3IoKEHHUsT KBaIPaTHOTO TpeXuiieHa
Ha MHOYKHUTEJIH.

82. buxBanpatHbie ypaBHeHUs. Memoovl peuienus ypasHeHuii: Memoo
3aAMeHbl nepemMeHHOU.

83. Ypasnenus, ceooumvie Kk TuHEUHbIM U KEAOPAMHBIM.

84. Pemennie ypaBHeHUH, CBOIAIIMXCS K KBQJAPATHBIM YPAaBHEHUSIM

85. Pewenue 0pobHo-payuonanvrulx ypasHeHutl Memooom 68e0eHUsi HOBOU
nepemeHHoU.

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

87. PannonaneHble ypaBHEHHS KaK MaTeMaTHYECKUE MOJIENIN PEAIbHBIX
cuTyaluil. 3aiaum Ha ABUKEeHHe, padoTy M MOKYNKHU. AHAIN3
BO3MOXKHBIX CUTYallUi B3aMMHOT'O PACIIONIOKEHHSI 00bEKTOB IIPH UX
JBUKEHHUH, COOTHOILLIEHUS] 00bEMOB BBINOJIHAEMBIX padOT pH
COBMECTHOMH paboTe.

88. CocraBiieHne MOJENU peallbHbIX CHUTyalMi.3ajauyM Ha YacTH, 10JIH,
NnpoueHThl. Penenue 3a1a4 Ha HAXOXAEHUE YaCTH YKCIIa U YHCIIa 10 €ro
yacTu. Pemenune 3aga4 Ha npoueHTsl U Joau. [IpuMeHenne npornopuui
MIPU PEIICHUH 3a/1au.

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

90. Pemennie TeKCTOBBIX 33724 aNreOpandeckuM CrocoOoM

91. [loBTopeHne u cuctemMaTusanus YydyeOHOro MaTepuaja IO TeMe
«KBagpatHelii TpéxwieH. Pemienne ypaBHEHUH, CBOJSIIMXCS K
KBaJpaTHBIM ypaBHEHHUSIM. PerieHue 3agady ¢ MOMOUIBIO palMOHAIbHBIX
YpaBHEHUI»

92. KoutpoabHasa padora Ne 6 mo Teme «KBagpaTrHblii TpéxuJieH.
Pemienue ypaBHeHHMi, CBOASINMXCH K KBAJAPATHBIM YPaBHEHHSIM.
Pemenue 3a1a4 ¢ NOMOIIbIO PAMOHAJIbHBIX YPABHEHUID)

IloBTOpEHuE U cucTeMAaTH3aLUsl Y4eOHOI0 MaTepHaJia

93. IToBropenue mo Tteme «OCHOBHOE CBOMCTBO pallMOHAIBHOW ApoOH.

Jeiicmeus c aneebpauyeckumu o0pobsMU. Tox/1ecCTBeHHbBIE




peoOpa3oBaHus PallMOHATbHBIX BBIPAKEHUN

94, [ToBropenue nmo Teme «ParuonanbHble ypaBHeHUs. CTENeHb C LENbIM
OTpHUIATENIbHBIM MOoKa3arenaeM. OyHKIus Y = ; u e€ rpadux»
95, IToBTOpenue no teme «KBagpaTHble KOPHUY
96. [ToBTopenue no teme «KBagpaTHbie ypaBHeHus. Teopema Bueray
97. IToBropenune no teme «KBagpaTHbil TpéxuwieH. PemieHue ypaBHEHUH,
CBOJIAIIUXCS K KBaJJPATHBIM YPAaBHEHUSIM
98. [ToBropenue mo Tteme «PemieHne 3agad C MOMOIIBIO PallMOHATBHBIX
YpaBHEHUI
99. HroroBasi npomMexKyToYHAs aTTecTalus 3a Kypc airedpnl 8 kiacca. (1o
epaghuxy)
Pe3eps
100. CrtpartoBas KOHTpOJIbHAs paboTa 3a 1 mosyroaue (Ilo
epaguxy)
101. CrpartoBast KOHTpoOJIbHAs paboTa 3a 2 moJayroaue (Ilo
epaguxy)
102. BIIP (Ilo

epaguxy)




5. OueHoYHbIC MAaTEPHAJIBI

1. Anrebpa: numakTHdeckue wmaTepuanbl: 8  Kiacc:

PabunoBuu, M.C. Skup. — M.: Benrana-I"pad, 2020.

MeTtoanyeckue MaTepUuaIbl

nocobue
obmieoOpazoBarenbHbix opranm3anmii / A.I'. Mep3nsak, B.b.

JUTSL  yYaIuxcst
ITomonckmii, E.M.

1. Aurebpa: 8 kmacc: y4eOHHMK IS yYalIuXcs 00IIeo0pa3oBaTEIbHBIX YUPEKIACHUHN /
A.I'. Mep3nsk, B.b. Ionouckuit, M.C. fxup. — M. :Benrana-I'pag, 2021.
2. Anre6pa: 8kmacc: merommueckoe mocodome / E.B. bynko, A.I'. Mep3mik, B.b.

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

3.
0P
No Anpec JOP*
w/n HaspaHue pecypca / KpaTkoe onucaHue
TocynapcTBenHast oopasoBaresbHas miatgopma «Poccuiickas snektponHas | https://resh.edu.ru/a
[IKOJIa» — 3TO WHTEPAKTHBHBIC YPOKH IO BCEMY LIKOIbHOMY Kypcy ¢ 1 mo | bout
11 xmacc OT NyumMX yduTeNned CTpaHbl, B TOM YHCJIE II0 MaTeMaTHKe.
1. | Uadopmanmonno-oOpazoBarenpbHas cpefa g W3y4YCHUs] MaTeMaTHKH,
oObenuHsIomas yueHuka (B ToM uucie aereit ¢ OB3), yuurens, ponurens u
OTKPBIBAIOIIAsl PABHBIM JOCTYN K KaueCTBEHHOMY oOIieMy 0Opa30BaHHUIO
HE3aBHCHMO OT COIIMOKYJIBTYPHBIX YCIOBHH.
2 OnexTpoHHast OuONMOTEKAa Y4YEOHMKOB M METOAMYECKMX MATEPHANoB. | hitp://window.edu.ru/
ITpenmeTHbIe pa3nensl «Martematuka», «Anredpay, «I eomeTpus»
denepaibHbli MHCTUTYT Tenarormdeckux usmepenuil. OI'D u EID mo | https://fipi.ru/
maremaTuke. Ha caiite pasmematorcs: nemo-Bapuantel EI'D, OI'D, I'BD no
3. | maremaTuke, COOpPHHKHM MAaTEpHaliOB IUIS TOATOTOBKH OOYYAIOIIUXCS II0
MaTeMaTHuKe, METOAMYECKHE pPEKOMEHAAIMK JKCIIEPTOB IPEIMETHOM
KOMHMCCHH 110 MaTEMaTHKe.
. http://window.edu.r
4 Karanor Poccuiickoro o60mieodpasoBarensHoro [loprama. IlpemmeTHbie u/window/catalo
pazznensl «MaTeMaTHKay, «Anredpay, «I'eomeTpusi». unwindowreatalog
http://www.school.edu.ru
5 Karanor «OO0pa3oBarenbHble pecypchl ceTu HWHTepHET i 00Iero
00pa3oBaHUsN.
6 Karanor «Illxonbuerit SAugexcy. [IpenMerHsie pasmensl «MaTeMaTHKay, http://catalog.iot.ru
" | «Anrebpay, «I'eomeTpusi».
OO0pazoBaTenbHbIN MOPTAN Ul HOATOTOBKU K K3aMEHaM I10 MTPOQHIbHON 1 miw
7| Gasonoid ege.sdamgia.ru
a30BOM MaTeMaTHKe.
Caiitr A.Jlapuna. Marepuansl s moarotoBku k EI'D no maremaruke, 6a3a
3agad Qopmupyercss Ha ocHoBe OTKpbiToro baHka, TPEeHMPOBOUHBIX M )
8. | mmarHoctuueckux paboT, MpOOHBIX W peanbHBIX BapuanTtoB EI'D m OI'D. https://alexlarin.net
Hmeercs BO3MOXHOCTh COCTaBUTh BAapHaHT B BEPCHUHM U IIEYATH.
AJlanTUPOBAHO MOJA JeMOHCTpalMoHHbIM BapuaHT EI'D tekyuiero roaa.
g, | Mpencrasnens pemenus TpeHupoBouHbx Bapuantos A. Jlapuna OT'D u https://mathlesson.ru/node/
* | EID. 890
Caiir «IlepBoe centsiOpsa». Esxeromusiii ¢ectuBamb «OTKPBITBIA ypOK»
(mpoBogurcst ¢ 2003 rona). SIBnseTcs MaccoBBIM M IIPEICTAaBUTEIIHLHBIM
OTKPBITBIM MEJarorudeckuM (GpopyMoM, B KOTOPOM IPHHHUMAIOT Yy4acTHe
10.| ThIcSuM mejaroros — yunTeneil MarematHku. Matepuans yuacTruxop | NUPS://urok.lsept.ru
(cTaThu ¢ U3IOKEHUEM TEAATOTUIECKOTO OMBITa) MyOIMKYIOTCS Ha caiTe, B
KHATAaxX-COOPHMKAaX  TE3UCOB CTaTed M Ha  KOMIIAKT-IUCKax ¢
ITOJTHOTEKCTOBBIMHU BEPCHUSIMH BCEX MaTEPHAJIOB.
Vum.py - OTeuecTBeHHasi OHJaiH ruiarhopma, Tae ydeHWKH u3 peruoHos | https://uchi.ru/
11.| Poccun wmn3y4aroT MaTeMaTHKy B HHTEpakTHBHOW ¢Qopme. VYum.py

PACKPBIBACT MOTCHIHAJI KaKI0I'0 p€6CHKa. HnaT(bopMa AHAJIU3UPYET
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JNCHCTBUS  KAXJOTO YyYCHHMKA W HAa OCHOBE JIAHHBIX IOAOHpacT
MIEpCOHAIBHBIC 3a/JaHUsd, CO37aBas TAKHUM O00pa3oM HMHINBHUIYaJIbHYIO
00pa30BaTeNBFHYIO TPACKTOPHIO. B TOM Umcie 1 Mo MaTeMaTHKe.

12.

Caiit Poccmiickoro coBeTa ONMMIIMAJ IIKOJIBHHUKOB. I[lyOmmkyercs
YTBEpKIICHHBII IepeueHb OJMMITHAJ IITKOJFHUKOB HAa TEKYIIWH y4eOHBIH
TOA.

https://rsr-olymp.ru/

13.

Polymedia — Bemymmuit poccHiiCKHii TOCTABIIMK KOMIUIEKCHBIX PEIICHUN H
ayIMoOBU3yalbHOTO  OOOpYHOBaHMS Ha  pBIHKE  oOpa3oBaHus. B
KOMIUICKCHYIO MPOrpaMMy MOAJEPIKKH 00pa30BaHHUs BXOAUT: TEXHUICCKAsI
nojyiep:kka; o0ydenue pabore ¢ 00pa3oBaTeNbHBIMH HHCTPYMEHTAMHU;
METOIMYECKas MOAIEPIKKA; HHPOPMAIIMOHHAS TIOJIEPHKKA; COTPYIHUYECTBO
C TBOPYECKMMH IIKOJIAMH: KOHKYPChI, KOHPEPEHIMU U CEMHUHAPBIL.

https://www.polymedia.ru/

14.

Enunas  xomnekims — [ludpoBbIx  00pa3oBaTeNbHBIX  PECYpCOB IO
MareMmaTHKe, 1o KjaaccaM, Temam u Y MK

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

15.

Ilencoser. Matepuainsl no ®I'OC. MaremaTuka (IpoekTHas JesITeIbHOCTb,
BHEKJIACCHBIE MEPONIPUSATHSI).

https://pedsovet.org/

16.

Y4YUTENBECKUHN OPTAT — MEXKYHAPOIHOE COOOIIECTBO YUUTEICH.
Kosnekims aBTOPCKUX Mpe3eHTANUH, YPOKOB U TECTOB, KOHTPOJIBHBIX PadoOT
1 pabouMX MPOTrpamMM Ui yYUTEJCH IIKOJI, B TOM YHCIIE W [0 MAaTeMAaTHKE
Marepuansl s noArotoBku yvamuxcss k EI'D u OI'D., B Tom yucie no
MaTeMaTHKE.

https://www.uchportal.ru/

17.

3aByu. Unupo.CaliT comepKUT  METOAWYECKHE  MaTepHaibl s
MIPETNoiaBaHNsl MaTEMaTHKH, TIO3BOJISIET MPOWTH HE3aBUCHMBIH MOHUTOPHHT
B obmact mnpoduis cBoed pabOTHl, CONEPXKUT WHPOPMAIUIO O
KoH(epeHIusX 1 popymax.

https://www.zavuch.ru/

18.

OOpasoBarenbHas ~ couualbHas  ceTb  pabOTHUKOB  0Opa3oBaHM.
Bo03MOXXHOCTB CO3/1aTh MUHHU-CATHI Ieiarora-MareMaruka, chopMupoBaTh
MaTepHalibl JIJIsl yPOKOB, ONYOJIMKOBATh MaTepualibl MOpTQoIno

https://nsportal.ru/

19.

Wudoypok — momynsipHbIN caiiT, OpraHU3yIOINI KOHKYPCHI, OJMMIIHAJBI,
BUKTOPUHBI B 00JaCTH MaTeMaTHKH AJs JIeTel, KOTOPBIM HEOoOXOIHMMO
NOBBIIIATh MOTUBALIUIO K MATEMAaTHUKE.

https://infourok.ru/

20.

MaremaTHKa: CIpaBOYHHK (POPMYII IO anredpe U TeOMETPHH.

http://www.pm298.ru/

21,

Mup wmatematuku. Ha caiite coOpaHbl caMble HHTEpECHBIE M SIpKHE
Mpe3CHTAIMK 10 MaTematuke. [ 6osee ynoOHOM HAaBUTAIIUH 10 CAlUTy BCE
MIpEe3EHTAIMM Pa3esIeHbl HA KJIACChl, @ TAK)KE CBEPXY UMEETCSl IOUCK CaiTa.

https://mirmatematiki.ru/

22,

NeHudLit. DnexTpoHHBIe KHUTH KaTeropun «MaTeMaTHKa.
CaiiT sIBJIeTCS KaTaJIOTOM CCBUIOK Ha (haiiiibl ¢ 3JIEKTPOHHBIMU KHUTAMH T10
MaTeMmaTtuke (penmyniecTBeHHO B popmarax PDF u DJVU).

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

23.

CoOpaHbl KHHTM M Y4YEOHHKH CaMbIX TIONYJSPHBIX M BOCTPEOOBAHHBIX
aBTOpoB. Marematuka: Bunenkun H.5., Mopakosuu A.T'., [Toropenos A.B.,
Yrpunosuu H.JI., Konmoropo A.H., Aranacsu JI.C., Tynabuunckas E.E.,
Hemunosuu Bb.I1., Makapsrues FO.H., Anumos 1. A. u npyrue.

https://nashol.me/knigi/

24,

MIIHMO - Mockosckuit llentp HemnpepriBHOro MaremaTH4ecKoro
OOpazoBanusi. Llenb caiita: coxpaHeHHE W  pa3BUTHE TpaaUIMA
MaTeMaTHueckoro  oOpa3oBaHMs,  IOJJEPKKA  pa3NIUMUHBIX  (GOpM
BHEKJIACCHOW PabOTHI CO MIKOJIBHUKAMHU (KPYXKKOB, OJIUMIHAJ, TYPHHUPOB H
T.1.), METOJMYECKas TIOMOIIb PYKOBOIHUTEISIM KPYXKKOB U MPENOAABATEISIM
KJIACCOB C YIITyOJICHHBIM H3y4YE€HHEM MaTeMaTHKH.

https://mccme.ru/

25.

Jlabopatopus A.I'. MopakoBu4a.

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

26.

ABTOpCKasi CTpaHMLa JOKTOpa TIeJarornieckux Hayk, mpodeccopa,
3acmyxeHHoro pgesrenss Hayku P®, Jlaypeara mnpemuu Ilpe3unenra
Poccuiickoit ®enepanmu B obactu obpazosanus 3a 2001 ron, mpodeccopa
Kadenpbl MaTeMaTHYecKOro aHajiu3a W METOAMKH  IperoJlaBaHus
MaremMaTtuku MHCTHTYyTa MareMaTMku W WHPOpMaTuku MOCKOBCKOTO
TOPOJCKOr0 MEAAarorMyeckoro yHuBepcurera Anekcanapa I'puropresuua
MopakoBuya.

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

27.

Wntepuer-npoext «3amaum». Cuctema 3agad Uil MOATOTOBKH YPOKOB,
KPYyXKKOB ¥ (aKyIbTaTHBHBIX 3aHATHA 1O MaTeMmaTuke. B cucreme
coJiepKaTcs 33/1a4M OJMMIMAJ U TYPHUPOB MO0 MaTeMaTHUKE Pa3HOTO YPOBHS
1 pa3HbIX PETHOHOB.

https://problems.ru/
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YPOKMU. NET. Llens caiita - moMOIIs MOJOABIM U HAYMHAIOIIUM YYUTEISM
B COCTaBJICHHH IOYPOYHOTO M TEMATHYECKOTO IUTAHMPOBAHUS, CIIEHAPHCB

28.| MKONBHBIX MpPa3THMKOB, B Pa3spaboTKe OTKPHITEIX YpOKOB mo pasmsm | NUP:/Www.uroki.net/
IIKOJIBHBIM MPEAMETaM, KIACCHBIX YacoB, B TOM YHCIE ISl y4dHTENei
MaTEMaTHKH.
Marematnyeckue OIMMIMAAbl M ONUMIHNAIHbIE 3a1add. MHbopmamms o6
29.| omMMmMamax MO MaTeMaTHKe Pa3UYHOrO YPOBHS, 3aadd M MOAPOOHBIC http://zaba.ru/
KOMMEHTApUH K PELICHHSIM.
Meralllkona. MHTepHET-KPYXKKH, KYpPChbl, OJUMIHUAAbI, KOHKYPCBHI, TECTHI,
30.| BeOMHApBl I MIKOJIBHHUKOB. Y4eOHBIC TOCOOMS s INKOJEHUKOB, https://metaschool.ru/
BeOMHAPHI JUIs YUHUTEIICH.
bubnuoreka BUIEO-ypOKOB IO IIKOJIBHON HporpamMe. OTKphIThIE YPOKH 110 .
31.| BceM mpeameTraM IIKOJBHOW NMPOTPaMMBI, B TOM YHCJIE U MO0 MaTeMaTHKe, https://interneturok.ru/
COJIepIKaT TECThI, TPEHAXKEPHI, KOHCIEKTHI.
39 | OBpasosatenbbie pecypert Mitepuera — Matemarika. Marepuansi K mglzﬁii]/?nav.al|enq.0rq/edu/
YPOKaM MaTeMaTHKH 110 BCEM TEMaM M MapaJuIeIIsiM. el
https://rosuchebnik.ru/mat
33, | CaliT, KOTOpBIt OTKpBIBACT JOCTYI K OMMIMAAM 10 MATEMATHKE, KypcaM erial/40-saytov-kotorye-
'| moBBIIEHHSs KBAIU(UKALMH, BeOHHApaM, pabodnM porpaMmman. —g—ObI? chat-rabotu-
uchitelya/
34 Oumnaitn-mkona @okcdopt. Ha caiite npeanaraercs noaroroBurscs k EI'D https://foxford.ru/
‘| m OI'D mo MaTemartuke, yriryOUTHCS B IPEIMET, IOCTYIIUTH B BY3.
35.| Ioctpoenue rpadukos GyHKIMIT OHIAITH. hitp://www.yotx.ru/
Jlmaneiii caitt H. 3unpbepOepr (yUuTenms MaTeMaTHKH, 3acilyKCHHBIH .
36.| yuurens Poccun, KaHAMAAT MENArorM4ecKUX HAyK, JOIEHT, aBTOp psia http:/zilberberg.ru/
y4eOHHKOB 10 MateMaTnke). Karanor ¢aiinos.
37, ApOy3. 3anumarenbHblil Mup quces. CopepkuT 3aHuMaTenbHble GakThl U3 | hitp://arbuz.uz/t e pi.html
MHpa YHcell.
MaremaTtuka B nomoub. MOXHO 32 CUATAHHBIE MUHYTHI IIPOBEPUTH CBOM
38.| ucTHHHBINA ypOBEHb 3HaHWI MO MaTeMaTuke 3a JOOW Kilacc WM pasjel, http://mathtest.ru/
BO3MOXKHOCTh IIOCJTYHIATh KOPOTKHUE JICKIIUH T10 IIKOJbHOI MaTeMaTHKe.
g9.| CaNVa - ommaiin-cepenc mo  co3jaHMio MarpaMm M rpadukoB https://www.canva.com/ru
| caMOCTOSATENHHO WIIK HA OCHOBE TOTOBBIX I1A0JIOHOB. _ru/grafiki/
01Math — obyuaromiast oHIalH-CUCTEMA 110 MaTeMaTHKe, MIPEAHA3HAYCHA JIsl
40, | [WKO/IBHUKOB, KOTOpbIe XOTAT JIyHIIe 3HATh MATEMATHKY, NMOJY4HTH Oosee | https://www.01math.com/
"| TyOokoe mMoHMMaHue yueOHOro marepuaia, W, KaK CJEJCTBHE, MOBBICHTh
CBOIO YCIIEBAEMOCTb.
Core — otedecTBeHHBIH OHNAHH-TUIATGOpPMA, KOHCTPYKTOP CIIOXKHBIX )
WHTEPaKTHBHBIX 00pa30BaTENbHBIX E€AWHUIl, MAaTEPHAIOB, B TOM YHCIE IO http:// dldaktor:ru/ core-
41| MaTeMaTHKe M TPOBEKH 3HaHUH ¢ O0OpaTHOH CBS3BIO M BIEKTPOHHBIM WY—E .
‘| »kypHanoMm. JlaHHBI KOHCTPYKTOp OBUI CO37aH B paMKax IIPOEKTa konstruktor-interaktivnyx-
«HannonaneHass Otkpeitast Illkoma». C ero moMoIipl0 MOXET CO3/aBaTh urokov/
WHTEPaKTHBHBIC YPOKH, HHTEPAKTHBHbIE Pa00YHeE JICTHI.
MaremaTka Ui BceX — o0Opa3oBaTeNbHBIA MOpTal. JIMCTaHIIMOHHBIC
YPOKH, MHTEPHET-COPEBHOBAHMS, MAaTEMAaTHUYECKHE COPEBHOBAHMUS, CCBHUIKU
4o | H& TIOJE3HBIE PECYpCEHI H COOpHMKM HHTEpecHbIX 3ana4. OpraHumsaTopsl | hitps://math.edu.yar.ru/

mpoekta:  IlpaBurenbctBo  SIpocnmaBckoil  obsactw, — [lemaprameHT
obpazoBanust Spocnasckoii 00actu, I'Y SO «lIeHTp TeTeKOMMYHUKAIHHA U
MH(OPMAIMOHHBIX CUCTEM B 00pa30BaHUMY.
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