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IHosicHuTe/IbHAA 3aIIMCKA

PabGouast mporpamma pa3paboTaHa B COOTBETCTBHH C TpeOOBaHUSIMH
dbenepabHOTO  TOCYJApCTBEHHOTO  0Opa30BaTENBHOTO  CTaHAAapTa  OOIIETo
00pa30BaHMs HA OCHOBE JJOKYMEHTOB:

e [IpumepHBIe porpaMMbl OCHOBHOTO 0011ero oOpazoBaHus. Maremaruka.
— M.: IIpocgemenue, 2011. — (CtanaapTel BTOPOTO NOKOJICHHUS );

o dyHmaMeHTaNIBHOE SAIPO COJEpKaHMS 00IIero oopa3zoBaHMs / MO pel.
B.B. KoznoBa, A.M. KonpakoBa. — M.: IIpocsemenue, 2010. -
(CrangapTsl BTOPOIO MOKOJIECHHUS);

e COopHuUK pabouux mporpamm. Anreodpa. 7-9 kiaccel / [CocTaButens T. A.
Bypmuctposa]. — M. IIpocsenienue, 2014;

e [lpumepHasi ocHOBHas 0Opa3oBaTelibHasi MporpaMma 00pa30BaTEIbLHOTO
yupexaeHusi. OcHoBHas mikona / [CoctaButens E.C.CaBunoB]. — M.:
[Ipoceemenue, 2011. — (CtanmapTsl BTOPOro MOKOJICHUS).

PaGowass mporpamma mo anreOpe OpPHEHTHPOBaHA Ha WCIIOJIB30BAHUE
yueOHukoB: Anrebpa 7, Anrebpa 8, Aure6pa 9: yueOHUK auA
o6reoOpazoBarenbhbix opranusarmid. / [[.B. Jlopodees, C.b. Cysopona, E.A.
bynumoruy, JI.B. Ky3uenosa, C.C. MunaeBa, JI.O. PocioBa]. — 4-¢ m3n. — M.:
[Tpoceemenne, 2016-2018, npenycmaTpuBaeT uzydeHue npeamera B ooreme 136
4. (34 y4eOHbIX Henenb, 4 4. B Hepento) win 102 4. (34 yueOHBIX Henenb, 3 4. B

HEJIEIIO).

Il1aHMpyeMble pe3yJbTaThl 00YUeHHs ajareope B 7—9 kJjaccax

PanunonajbHbIe Unca. JeficTBUTEeIbLHBIC YHCJIA




BblnyCKHuK Haydumcsi.

CpaBHMBATb M  YIOPSJAOYMBATH PALMOHAIBHBIE 4YHUCIA; BBIINOJIHATH
BBIYUCJICHUS C PAlMOHAJIBbHBIMUA YKCIIAMH, COYETasi YCTHBIE U ITUCHMEHHBIC
IIPUEMBI BBIYUCIICHUN, IPUMEHEHUE KAJIBKYJIATOPA;

pemate apu@MeTHUECKUE 3a/adH, CBSI3aHHBIE C MPOMOPLUOHAIBHOCTHIO
BEJIMYUH,  OTHOLUCHUSAMM,  IPOLEHTAMU;  BBIIOJIHATHL  HECIIOKHBIC
IIPAKTUYECKUE PACUETHI,

WCIIOJIb30BaTh HAYAJIBHBIE IPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
quceln;

IIPUMEHATh IIOHATHE KBAJpPaTHOIO KOPHs; HAaXOOUThb KBaJpaTHbIC U
KyOnueckrue KOpHH, UCTIONB3YS IPU HE0OXOIUMOCTH KaJbKYJIATOD;
Hcnonp30BaTh B XOA€ pelIeHUs 3a4ad JJIEMEHTApHBIC IIPEACTaBICHUS,
CBSI3aHHbIE C MNPUOMMKEHHBIMU 3HAYCHUSIMM BEJIMYMH; IOHUMAaThb, YTO
YHCJIOBBIE JIaHHBIE, KOTOPHIE UCIIOJIb3YIOTCS JJISl XapaKTEPUCTUKU OOBEKTOB
OKPYXAaIOILLEro MUpa, SIBISIOTCS MPEUMYIIECTBEHHO NPUOIMKEHHBIMH, YTO
10 3aIUCH NMPUONMKEHHBIX 3HAUEHUM, COAepXKAIMXCS B UHPOPMALMOHHBIX
UCTOYHHUKAX, MOKHO CYAUTh O TIOTPELIHOCTU NPUOIHKEHUSI.

BblnyCKHZ/lK noy4um 803MOHCHOCMb .

HAy4YUTHCA HCIOJIB30BaTh MNPUEMBI, PAIMOHATU3ZUPYIOIINE BBIUYKCICHUS,
npuoOpecT  MPUBBIYKY  KOHTPOJIMPOBATh  BBIYUCICHUS,  BbIOUpas
MOAXOSAIINN JIJIs1 CUTyalliu CT0Co0;

pPa3BUTH NPEICTABICHUE O YUCIIE U YUCTOBBIX CUCTEMAX OT HATYPaJIbHBIX J0
JIEVUCTBUTEIBHBIX YUCETl, O POJIA BBIYUCIIEHUN B PEATIBHOU JKU3HU;

YIJIyOUTh U Pa3BUTh 3HAHUA O JACCATUYHOMN 3aMHUCH JACHCTBUTEIIBHBIX YUCET
(mepuoMUecKre U HeTIEPUOINYSCKue ApooH).

AJreopandeckue BbIPaAKEHUA

Bbll’lyCKHMK HAy4umcsi.

MOHUMATh CMBIC]I TEPMUHOB «BBIPAKEHUEY, «TOKIECTBOY», «TOXKICCTBEHHOE
npeoOpa3oBaHuey; BBINOJIHATh CTAaHAAPTHBIE NPOLEAYpPHI, CBSI3aHHBIE C
STUMH TEpPMUHAMU; peIIaTh 3aJadyd, cojepaliue OyKBEHHBIC aHHEBIC,
BBITIOJIHATH 3JIEMEHTAPHYIO paboTy ¢ popmynamu;
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— BBINIOJIHATH MPeoOpa3oBaHUsl BBIPAKEHUH, COAEPKAIIUX CTENEHU C IENbIM
[I0KA3aTeJIEM U KBaJpaTHbIE KOPHU;

— BBITIOJHATH TOXKJIECTBEHHBIC NPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAKECHUH
HAa OCHOBE TMpaBWUJ JEHCTBUM HAJ MHOTOWIEHAMH M alreOpanvecKuMu
JIpoOsIMU;

— BBITIOJHSATH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH;

— TMPUMEHSTHh MPEOOPa30BaHUS BBHIPAKCHHUHA Ui PEIICHHS Pa3IMYHBIX 3a7a4
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, PEaTbHOU MPaKTHKH.

Bbll’lyCKHuK noay4unit 603MONCHOCHIb.!

— OBJAJETh IIUPOKHUM HAO0OpPOM CMOCOOOB W NPUEMOB MpeoOpazoBaHUS
BBIPAKEHU;

— MPUMEHATh TOXKJIECTBEHHbIE MpeoOpa3oBaHUs [UIsl pPELICHUs 3a4ad U3
pa3sIMYHBIX ~ pa3le’oB  Kypca  (Hampumep, AN HaXOXKICHHS
HanOOJIbLIEr0/HANMEHBIIIETO 3HAYEHUS BBIPAKEHNUA ).

Ypasuenusa. HepaBencrea

Bbll’lyCKHZ/lK HAy4umcsi.

— pelaTth OCHOBHBIE BU/bI PALIMOHANBHBIX YPABHEHUN C OJHOM MEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUN C JIBYMs IEPEMEHHBIMU;

— NPUMEHSTh AHAIUTUYECKUH U TpaduyecKuil A3bIKM JI MHTEpIpeTalun
IIOHATHN, CBSI3aHHBIX C IOHATUEM YPAaBHEHHs, JUI PELICHUS YPAaBHEHUU U
CHUCTEM YpPaBHEHUN;

— TPOBOJUTH NMPOCTEUIINE UCCIECTOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCJI€ C IPUMEHEHHEM rpadUyeCKUX MPeACTaBICHUN (yCTaHABIUBATb,
MMEET JIN YPABHEHHUE WM CUCTEMA YPABHEHHUU PEIICHUS, U €CIU UMEET, TO
CKOJIbKO, U T. 11.);

— TIPUMEHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB B XOJE PEILICHUS 3a]1a4;

— pelarh JUHEWHBIE M KBAJpPaTHbIE HEPABEHCTBA C OJHOW NEPEMEHHOW;
pelaTh CUCTEMbI HEPABEHCTB;



— TIOHMMAaTh YpPaBHEHUE KaK BaXXHEHIIYI0O MAaTEeMaTUYECKYH0 MOJENb MJis
ONMMCAHUS M HU3Y4YEHUsS pPa3HOOOpa3HbIX peaIbHbIX CHUTYyallui, peuaTh
TEKCTOBBIE 33J1aUd alreOpandyecKuM METO/IOM;

— TPUMEHATHh YPAaBHEHUSI U HEPABEHCTBA JIJISl PEUICHUS 3a/a4y U3 Pa3IndHbIX
pa3zenoB Kypca, 3a/1a4 U3 peaibHOU MPaKTUKH.

Bbli’lyCKHuK noyyum 603MOINCHOCHb.

— HCHOJB30BATh PA3HOOOpa3HbIE MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB;

— WCIIOJIb30BAaTh IIMPOKUN CHEKTP CIHEHHAIBHBIX MPUEMOB PELICHUS
YPaBHEHUU U CUCTEM YPABHEHHUI;

— YBEPEHHO NPUMEHSATH anmnapar ypaBHECHWW W HEPABEHCTB ISl PEIICHUS
pa3HOOOpa3HBIX 3a7a4 W3 MATEMaTHUKH, CMEXKHBIX MPEIMETOB, pealbHOMN
MIPAKTUKHU.

YucjaoBble GYHKINHT

Buinycknuk nayuumces:

— TIOHUMAaTh U HCMOJIb30BaTh (DYHKIIMOHAJILHBIC MOHSITUS U S3BIK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAUCHUS);

— CTpouTh TpaduKd dIEMEHTApHBIX (YHKIHMM; OMHCHIBATH CBOMCTBA
YUCJIOBBIX (PYHKITUN HA OCHOBE U3Y4YEHUS MTOBEJCHUS UX rpaduKoB;

— MNOHMMATh (QYHKUHUIO KAaK BAKHEUIIYID MAaTEeMaTHYECKYI0 MOJENb s
ONMCAHUs MPOLECCOB U SIBJICHUN OKPYKAKOLIEr0 MHPA, IPUMEHSTH S3bIK
(GyHKUMA 71 ONUCAaHUS U MCCIECJOBAaHUS 3aBUCUMOCTEH  MEXIy
bu3HUeCKUMU BETMYUHAMH.

Bbll’lyCKHZ/lK NOYy4Um 803MOHCHOCMb .

— MPOBOAUTH HMCCIIEOBAaHUS, CBA3AHHBIE C U3YYEHUEM CBOMCTB (YHKLHIA, B
TOM 4YHCJE C UCIOJIb30BAHUEM KOMIIBIOTEpa; Ha OCHOBE TIpadukoB
U3YYEHHBIX (PYHKIUH CTpOUTH Oosiee ClOoXHble Tpaduku (KycOdHO-
3aJlaHHbIE, C «BBIKOJIOTBHIMUY» TOYKAMH U T. I1.);

— HCHOJB30BaTh (DYHKIIMOHAJIBHBIE MPEACTABICHUS U CBOMCTBA PYHKIUHN IS
penieHns: MaTeMaTUYECKUX 3a1a4 U3 Pa3IMUHbIX Pa3/IesioB Kypca.



YucaoBbie NOCJACT0BATEILHOCTH. AprubMeTHYECKHE U TeOMEeTPHIYECKHE
MPOrpeccuu

Buinycknuk nayuumcs:

— TIOHUMAaTh U HCIOJB30BaTh S3BIK IOCJIEAOBATEIBHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );

— TMPUMEHSTH (HOPMYJIbI, CBA3aHHBIE C apU(PMETUUECKOW M T€OMETPUUYECKOM
nporpeccuii, u anmnapar, copMUpPOBaHHBIN MPU U3YUYEHUU IPYTUX Pa3aeiIOB
Kypca, K pelIeHHUIO 33/1a4, B TOM YHCJI€ C KOHTEKCTOM U3 PealbHOM KU3HH.

Bbll’lyCKHuK noayyum 603MOINCHOCMb.

— TOHUMATh apU(PMETUYECKYIO U TEOMETPUUECKYIO MTPOTPECCUU KaK (QyHKIIUU
HAaTypaJIbHOTO apryMEHTa; CBS3bIBaTh ApPUPMETUUECKYI0 MPOTPECCUI0 C
JUHEWHBIM POCTOM, TEOMETPUUECKYIO C SKCIIOHEHIIUAIBHBIM POCTOM.

BeposITHOCTH M CTATHCTHKA

Buinycknuk nayuumcsa:

— WCTOJB30BaTh NPOCTEHIIUE  CIOCOOBI  TPEACTaBICHUS W aHAINA3a
CTaTUCTHUYECKUX JTaHHBIX;

— HaXOJIUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSATHOCTh CIIY4alfHOTO COOBITHS;

— pemaTh KOMOMHATOpPHBIC 3a7adyd Ha HAXOXKICHUE 4KCIIa OOBEKTOB WIIN
KOMOHMHAIIHIA.

Bbll’lyCKHMK NOJYYUN 603MOINCHOCHIb .

— npuoOpecTd NEepBOHAYAIBHBIA OMNBIT OpPraHu3aluu cOOpa JaHHBIX MpU
MPOBEICHUH ONpOca OOLIECTBEHHOIO MHEHHUS, OCYHIECTBISTh MX aHaJu3,
MPEACTABIATh PE3YIbTAThl ONIPOCa B TAOIMYHON (hopMe, B BUE TUArPaMMBl;
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— IMPHUBOAWUTL COJACPIKATCIBHBIC IIPUMCPLI MCIIOJIBb30BAHUA CpPCAHUX A
OIMNCaHMuA NJAaHHBIX,

- HpI/IO6p€CTI/I OIIBIT IIPOBCACHHUA SKCIICPUMCHTOB CO CHY‘I&ﬁHBIMI/I HCXO0daMu,
B TOM YHMCJIC C TIOMOIIbIO KOMIIBOTCPHOI'O MOJACIUPOBAHMA, HHTCPIIPCTAINN
PE3YIIBTATOB 3KCIICPUMCHTOB.

Conep:xkanue nporpamMmmsl (Kypca) ajaredpsl 7 Kjiacca

Cooepircanue Kypca pazeusaemca “no cnupaiu”, 4mo no3zeoisaem:
HEOOHOKPAMHO 6036PAUAMBCA K 3HAKOMOMY MAMEPUATLY HA HOBOM YPOGHE;

gopmuposamsv cucmemmvle 3HAHUS; NOCTIC008ANENbHO PeaANU306aMb NPUHUUN
“pazoenenus mpyonocmeit”.

1. Ipoou u npouentsl (12 4/16 )

OOBIKHOBEHHBIE U JECATUYHBIE JpOOHM, BBIUKCIEHUS C PALMOHAJIbHBIMHU
yuciamu. CTeneHb ¢ HaTypajibHBIM IIOKaszareneM. PelleHne 3agad Ha MPOLICHTHI.
CraTucTHYecKHe XapaKTEpUCTHKH: CpeaHee apu(PMETHUECKOE, MOJA, pa3Max.

OcHo6Hnasi yenb — CUCTEMAaTHU3UPOBATh M OOOONIUTH CBEACHUS 00
OOBIKHOBEHHBIX U JCCATHUYHBIX JIPOOSAX, 00ECIEYUTh HA ATOM OCHOBE JajbHEHIIIee
pa3BUTHE BBIYMCIUTEIIbHBIX HABBIKOB, YMEHHUE peEIIaTh 3aJaud Ha IMPOIICHTHI;
chopMHpOBaTh TIEPBOHAYATIBHBIE YMEHHUS CTATHUCTUYECKOTO aHAJIM3a YHUCIIOBBIX
JTAHHBIX.

B cooTBeTcTBUU € HMCONIOTHEH Kypca JaHHAs TeMa MPEICTaBIIsIeT co00i 010K
apupmeTnyeckux BompocoB. OCHOBHOE BHHMMAaHHWE YIENSETCS AallbHEUIIEMy
Pa3BUTHIO BBIYMCIUTEIBHON KyJNbTYphl: OTpPadATHIBAIOTCS YMEHHUS HAaXOJUTh
JECATUYHBIE SKBUBAJIEHTHl WM JIECATHYHBIE MNPUOIMKEHHUS OOBIKHOBEHHBIX
Ipo0el, BBINOJHATH JEUCTBUS C YHUCIAMH, B TOM YHCIE C HCIOJIb30BAHUEM
KanpKynaropa. [lpomomxaercss Hauatas B 6 kiacce paboTa MO BBIYMCICHHUIO
YHUCIIOBBIX 3HAUY€HWH OYyKBEHHBIX BBIpRXECHUW. BbluuciuTenbHBIE HaBBIKU
yUallMXCS MOJy4aroT JalbHEHIIee pa3BUTUE MPU U3YYEHUU CTEINEHU C
HaTypaJbHBIM MOKAa3aTeJIEM; y4Yalluecs TOJDKHbI HAyYUThCS HAXOAWTh 3HAUCHUS
BBIPKEHUI, COIepkKaIIUX ACHUCTBUS BO3BEICHUS B CTEIEHb, a TAKXKE 3alUCHIBATh
OoJbIIME M MaJlble YMCia C UCIOJb30BaHueM creneneit yucna 10. IIpogomxaercs



PCUHICHUC 3aaa4 Ha ITPOLCHTHI. OI[HB.KO B DTOH TeME pacCMaTpuBaArOTCA Ooee
CJIOJKHBIC 11O CPABHCHUTIO C ITPCABIAYIITUM I'OJI0OM 3a/1d4H.

OCHOBHOE COJIEp)KaHHWE TOCICTHETO OJOKa TEeMBI — 3HAKOMCTBO C
HEKOTOPHIMA  CTATUCTHUECKMMH  XapaKTEPUCTUKAMU.  YdYamluecs  JOJKHBI
HAYYUTHCS, B HECJIOXKHBIX CIyJasX HAXOIUTh CpelHee apupMeTHIecKoe, MOy U
pa3Max 4MCIOBOTO Psijia.

2. I[Ipsimasi u odpaTHasi nponopuuoHaabHocTH (9 4/10 u)

[TpencraBieHne 3aBUCHUMOCTH MEXAY BEJIMYMHAMHM C TOMOIIBIO (HOPMYIL.
[IpsiMmo mpomnopuuoHalibHasE U 0OpaTHO MPONOPLUOHAIBbHAS —3aBUCUMOCTH.
[Tponopiuu, pemeHue 3aJa4u ¢ MOMOIIBIO TPOIOPLIHIA.

OcHosnasa yenb — chHOpPMHUPOBATH MPEJCTABICHUS O MPSIMOW M OOpaTHOM
MPOMOPIIMOHAILHOCTAX BEJIMYMH, BBECTHU TMOHSATHUE MPOMOPIUH UM HAYYUTh
y4aIluxcs UCMOJIb30BaTh MPOMOPIUHU MIPU PEIICHUU 3a/1au.

N3ydyenne Tembl HauMHaeTcd C OOOOLIEHUS W CUCTEMaTH3alMd 3HaHUN
yyanmxcs o (GopMyJiax, ONMCHIBAIOIIMX 3aBHCHUMOCTH MEXKAYy BEIUYMHAMHU.
BBoauTCs MOHATHE MEPEMEHHOM, KOTOPOE € 3TOT0 MOMEHTa JIOJKHO aKTHBHO
UCIOJIb30BATHCS B peUr ydaluxcs. B pe3ynbTare n3ydyeHus MaTepuana ydammecs
JOJKHBI YMETh OCYIIECTBIISATH TEPEBOJ 3aJad Ha S3BIK (OPMYJ, BBITOJHATH
YHUCJIOBBIE MOJCTAHOBKUA B (POPMYJIbI, BBIpaXaTh MepeMeHHble u3 popmyia. Ocodoe
BHUMaHUE yjaensercss (pOpMHUPOBAHUIO IMPEACTABICHUN O MpsMOW M 0OpaTHOM
IPOMOPLUMOHAILHOM ~ 3aBUCUMOCTAX U (OpMysax, BbIpaXalOUIMX TaKHUe
3aBHCHUMOCTH Mexay BennunHamu. dopmupyercs npeacTaBieHue O MPONOPLUU U
peleHny 3a7a4 ¢ TTOMOIIBIO POTIOPIIHIA.

3. Beenenue B anreopy (10 u/11y)

BykBeHHBIE BBIpaKECHHMSI, YUCIOBBIE MOJCTAHOBKA B OYKBEHHOE BBIPAKEHUE.
[IpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHUIN: PACKPBITHE CKOOOK, MPHUBEIACHHUE
MOAOOHBIX ClIaraeMbiX.

Ocnognass  yenb — chopMHUpPOBaTh y yyallMXcs IE€pBOHAYaIbHbIC
IPEJICTaBICHUS O SI3bIKE alNreOpbl, 0 OYyKBEHHOM HUCUUCICHUH; HAYYUTh BBIOIHATD
arieMeHTapHbIe 0a30BbIe MPe0Opa30BaHMs OYKBEHHBIX BBIPAKEHUM.

B 7 kiacce HauMHAETCS CHCTEMATHYECKOE U3YYCHHE anreOpandeckoro
MaTepuana, W JaHHas TeMma TMPEACTaBIseT CO00O0i TIEPBOE PACCMOTPEHHUE
COOTBETCTBYIOIIETO OJI0Ka BOIIPOCOB.



BBenenne OyKBEHHBIX PAaBEHCTB MOTHUBUPYETCS OMBITOM PabOThI C YKCIAMHU,
OCO3HaHHEM U 00001IeHuEM MTpUEMOB BhluncieHuil. Ha aTom sTane packpsiBaercs
CMBIC]I CBOMCTB apuU(METHYECKUM JEHUCTBUM KakK 3aKOHOB IPeoOpa3OBaHMI
OYKBEHHBIX BBIpQXECHHUH, (QPOPMUPYIOTCS yMEHHUS yOPOUIaTh  HECIOKHbIE
MPOU3BEJCHUS, PACKPHIBATH CKOOKH, MPUBOJUTH MOI00HBIE ClIaraeMble.

4. Ypauenus (10 4/13 u)

VYpaBuenus. Kopuu ypaBaenus. JIuneitHoe ypaBHeHue. PerieHne TEKCTOBBIX
3aJ1ay METOJIOM COCTABJICHHS YPaBHEHHUS.

OcHosHas yenb — NO3HAKOMUTD yUYalIUXCsl C TIOHATUSMU YPAaBHEHUSI U KOPHS
ypaBHEHUSI, C HEKOTOPbIMH CBOWCTBAMHM YpaBHEHHUS; CHOPMHUPOBATH YMEHUS
pemaTh HECJOXKHbIE JMHEHHbIE YpaBHEHUS C OJHOW TEPEMEHHOM; HayaTh
oOy4eHHE PEIICHUIO TEKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

[{emecoobpa3Ho, 4TOOBI ypaBHEHHE B Kypce MOSBHIIOCH KaK CIIOCO0 IepeBojia
($halynbHBIX CUTYaIMl HA MaTEeMaTUYECKUI S3bIK. TakoMy MepeBoly JOJIKHO OBITh
YAEIEHO N0CTaTOYHOE€ BHUMaHuE. CleayeT pacCMOTPETh HEKOTOPBIE MPUEMBI
COCTaBJICHUS YPaBHEHUS MO YCJIOBHUIO 3aJ1a4M, BO3MOKHOCTh COCTABIICHUS Pa3HBIX
YpaBHEHUI MO OJHOMY M TOMY € YCJIOBHUIO, CPOPMUPOBATh YMEHUE BHIOUPATH
HauOosiee TPEANOUYTUTEIbHBIA JI1 KOHKPETHOM 3ajJauyd BapUaHT YpPaBHCHUSI.
[lepexon k anreOpandecKoMy METOJy PEIICHUS 3a1ad OJHOBPEMEHHO CIIYKHUT
MOTHBOM IS OOy4deHUs crocoOy perieHus ypaBHeHHN. OCHOBHOE BHHUMaHHE B
ATOW TEME YIENSICTCS PEUICHUI0 JMHEHMHBIX YpPaBHEHHM C OOHOW IIEPEMEHHOM,
IMOKAa3bIBAOTCSI HEKOTOPHIE TEXHUYECKUE MPUEMBI PEIICHHUS.

5. Koopaunartel u rpaduxu (9 u/14 q)

HucnoBble NpoMEXYTKU. PaccTosiHHe Mexay TOYKaMH Ha KOOPJIMHATHOM
npsMoil.  MHoOXKecTBa TOYEK Ha  KOOPJAWMHATHOM  TuiockocTu. ['paduxu

3aBUCUMOCTER Y = X, y = X2, Yy = X5,y = |x| . I'pacduxu peanbHbIX 3aBUCUMOCTEN.

OcHosHas yenb — pa3BUTh YMEHUS, CBA3aHHBIE ¢ PaOOTON Ha KOOPJIUHATHOM

OpsMOMl W Ha KOOPAMHATHOM IIJIOCKOCTH; TO3HAKOMUTh ¢ rpadukamu

3aBUCUMOCTEM §V = X, V = - X, Yy = XZ, y = XS, y :|x

; copmupoBaTth

NEepPBOHAYAJIbHBIE HABBIKM MHTEPIPETALUU IPaUKOB peaTbHbIX 3aBUCUMOCTEH.
[Ipn m3yueHnn Kypca MateMaTUKH B 5-6 Kilaccax ydamiuecs NO3HaKOMUJIUCH

C uaeen koopauHat. B 31Ol Teme aenaercs CIeAyOUMU IIar: pacCMaTpPUBAKOTCS

pPa3IMYHbIE MHOXKECTBA TOYEK HA KOOPAMHATHOW NPSMOW M HAa KOOPAWHATHOU
MJIOCKOCTH, TP 3TOM (HOPMHUPYETCS yMEHHUE TEPEXOANTHh OT aare0pamdecKoro
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ONMMCAHUSI MHOXECTBA TOYEK K T'€OMETPUYECKOMY H300pAKEHUIO W HA0O0OpOT.
PaccmarpuBaercst popmyiia pacCTOSTHUS MEXKTY TOUKAMHU KOOPAMHATHOM MPSMOM.

[Ipy wu3ydeHue TeMbl YyuallhMecs 3HAKOMATCA C TpaduKaMH TaKuX
3aBUCUMOCTEH, KAK Yy =X, Y= - X, Y = X5, y = X°, ¥ =|x| . B pe3ynprare yuammecs
JOJDKHBI YMETh JOCTAaTOYHO YBEPEHHO CTPOUTh KaXIbl W3 NEPEUNCIECHHBIX
rpadukoB, yKa3biBasi ero xapaktepHble Touku. CHopMupoBaHHbBIE YMEHHSI MOTYT

CTaTh OCHOBOM JJIA BBINOJHEHUS 3aJaHUN Ha IMOCTPOCHHS TpaUKOB KyCOUYHO-
3aJITaHHBIX 3aBUCHMOCTEMN.

CrneunanbHOe BHUMaHuE B JaHHOW TeMe ynensiercsa pabore ¢ rpadukamu
peaibHBIX 3aBUCUMOCTEH — TeMmeparypbl, ABUKEHUS W IIp., MPUYEM aKIICHT
JOJDKEH OBITh C/IeNIaH Ha CUMThIBaHUE ¢ rpaduka HyXHOU MHPopManuu. BaxHo,
yTOOBI y4alluecs MOJYyYMUIIM MPEACTaBICHUE 00 HCIOJIb30BaHUE TIpaUKOB B
CaMBbIX Pa3JIMYHBIX 00JACTIX YEJIOBEUECKOU NEATeTLHOCTH.

6. CBoiicTBa CTeNeHH ¢ HATYPAJIbHBIM NoKa3aTeneMm (9 u/12 u)

[Ipon3BeeHue W 4YACTHOE CTEMEHEW ¢ HaTypaJbHbIMH IOKA3aTEISIMU.
CrerneHb CTENeHHW, MPOU3BENEHUA U JpoOu. PemieHne KOMOWHATOPHBIX 3ajad,
dbopmyia mepecTaHOBOK.

OcHosHast yeinsb — BI;Ipa6OTaTI) YMCHHUC BBIIIOJIHATH IIGﬁCTBHH HaJd CTCIICHAMM
C HaTypaJIbHBIMU IIOKA3aTC/ISIMH; HAYUYUTHb IPUMCHATL IIPABHUIIO YMHOKCHUA IIPU
PCIICHUHN KOM6I/IHaTOpHBIX 3aJaa4.

Ydamumca  y»K€ 3HAKOMO OINPEACICHUE CTENEHH C  HaTypaJbHbIM
MOKa3aTelieM, U y HHUX €CTh HEKOTOPBI OMNBIT MpeoOpa3oBaHUil BBIPAXKEHUH,
coAepKalIMX CTEIEHH, HA OCHOBE orpeneneHuss. OCHOBHOE COJIEpKaHUE TaHHOU
TEMbl COCTOUT B PACCMOTPEHUM CBOWCTB CTEIEHU WU BBINOJHEHUU ACHUCTBUUA CO
crerieHssMu.  ChopMuUpOBaHHBIE yMEHHS MOTYT HAWTH TIPUMEHEHHE TIpHU
BBITIOJTHEHWU 3aJIaHM Ha COKpalleHue ApoOeH, YWCIUTeId ¢ 3HaMEHATeld
KOTOPBIX — IPOU3BEJCHHUS, COACPKAIINE CTEIICHMU.

B »T0i1 e TeMe mpooinKaeTes 00ydeHne PeleHni0 KOMOUMHATOPHBIX 3a/1ad,
B YACTHOCTH 3aJlay, PeIIaeMbIX Ha OCHOBE KOMOWHATOPHOTO MPaBHJIa YMHOKECHUSI.
JlaeTcs criennanbHOE Ha3BaHUE OJJTHOMY M3 BHUIOB KOMOWHAIIMN — TIEPECTAHOBKHU U
paccmarpuBaercsi (opMmyna Jisl BRIYMCICHUS YUCIA MEPECTAHOBOK. JTO TepBas
KoMOMHaTOpHas Gopmyiia, cooOIaeMast yqamymMes.

7. Muorouwiens (15 4/20 4)
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OnHowieHnbl ©W MHOrowieHbl. CIIOKE€HHE, BBIUMTAHUE M YMHOKECHUE
MHOro4wieHOB. DOpMyJIbl COKPAILIEHHOIO YMHOKEHHUS: KBaIpaT CyMMbI U KBaJpar
pPa3HOCTH, KyO CyMMBI M KyO pa3HOCTH.

OcHnosnas yenv — BbIpAaOOTATh YMEHUSA  BBINOJHATH  JEHUCTBUS C
MHOTOWICHAMH, MPUMEHATh (POpPMYJbI KBaJpaTa CyMMbl M KBajJpaTa pa3HOCTH,
Ky0a cyMMBbI U Ky0a pa3HOCTU AJid IIpeoOpa3oBaHus KBajpara U KyOa JBy4seHa B
MHOTOYJIEH.

N3ydenne naHHON TeMBbl ONMUPAETCS HA 3HAHUS, OJTYYECHHBIE IPU U3yUYECHUU
TeMbl «BBenenue B anredpy». Mcnonp3yloTes cBoiicTBa anredpandyeckux CymMMm U
MIPOU3BEICHUH, TIPaBUIIA PACKPHITUS CKOOOK M MPUBEICHUS TOJOOHBIX CIIAraeMBbIX.
TepMuUHaMU «OAHOYJIEH» M «MHOTOYJIEH» HA3bIBAIOTCS TaKHUe ajreOpanyveckue
BBIPAXKEHUS, C KOTOPBIMU yYaIlIHECs, IO CYTH, YK€ UMEIU JETO0.

OCHOBHOE BHUMAHUE B JITAHHOW TE€ME YJICISIETCS PACCMOTPEHHIO aITOPUTMOB
BBITOJIHCHUSA ICMCTBUM HAJl MHOTOWICHAMH — CJIOKEHUSI, BBIYMUTAHUS, YMHOKEHUS,
MIPU 3TOM MOJAYEPKUBACTCS CIEAYIONIUNA TEOPETUIECKUM (DAKT: CyMMY, Pa3HOCTh U
MPOU3BEJICHUE MHOTOYJICHOB BCET/Ia MOYKHO NMPEACTABUTH B BUJI€ MHOrO4YJIeHa. B
XO[€ TMPAKTUYECKOU JICSATECIIBHOCTH YYallUECSd JOJDKHBI BBINOJHATH 3aJaHUs
KOMIUIEKCHOT'O  XapakTepa, MNPEeAyCMaTPUBAIOIINE BBIMOJIHEHUE HECKOJIBKUX
neictBuil. OJHAKO cCleayeT MMETh B BHJAY, YTO Ha 3TOM JTafne€ OCHOBHBIM
pe3yJabTaTOM SIBIISETCS OBJAJEHHUE COOCTBEHHO aJrOpuTMamMHu JEHUCTBUN HaJ
MHOTOYJICHAMH, a MpeoOpa3oBaHMEM IIENbIX BBIPAKEHUN OyAeT yleleHO
BHMMaHHe eme B 8 Kkiacce. OBnageHue AEHCTBUSIMHM C MHOTOWICHAMH
COIPOBOXKIACTCA PA3BUTHUEM YMEHUM PEIIATh JIMHEUHBIC YPABHCHUS U IPUMEHSTH
anreOpanyecKuil MeTOJ ] pEeIIeHUs] TEKCTOBBIX 3a/1ad.

8. PazioskeHne MHOTrowieHOB Ha MHOkuTe M (15 4/20 u)

BoiHeceHnue o01iero MHOHUTENA 3a ckoOku. CriocoO rpynnupoBku. Gopmyna
pPa3HOCTH KBaJpaToB, (QopMmyjia CyMMbl KyOOB U pa3HOCTH KyOoB. Pemienue
YpaBHEHUH C TOMOUIBIO PA3JI0KEHHSI HA MHOYKUTEH.

Ocnoenasi yenp — BpIpaboTaTh yMEHHE BBINIOJHATH PA3JIOKCHHE Ha
MHOKHUTEIN C ITOMOIIBIO BBIHECEHUS OOIIEr0 MHOKUTEII 32 CKOOKH M CIIOCOOOM
IPYNIMPOBKH, a TAKXKE C IPUMEHEHUEM (POPMYJT COKPAIIICHHOT'O YMHOXKCHHSL.

Bormnpoc 0 pa3iokeHrun MHOTO4YJIeHa Ha MHOKUTEIIN JTa€TCsl B BUJI€ OTAEIBHON
TEMbI, B KOTOPYID OTHECEHO TaKXe 3HAKOMCTBO C (opmyramu pa3sHOCTH
KBaJIpaTOB, PA3HOCTH W CyMMBI KyOoB. PaccMarpuBalOTCsi HEKOTOpHIE
CHenuaibHble TPHUEMbl TPEOOpa30OBaHUS MHOTOUJICHOB, IIOCIE€  KOTOPBIX
CTAHOBUTCSI BO3MOXXHBIM MPUMEHEHUE CIIOC00a rpyNIUpPOBKU: pa3OMEHUE KaKoro-
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TO WJICHA MHOI'O4JICHA Ha ABa Cllara€MbIX H 60.]'[66, a TaKXKC IIPUEM ((HpI/I6aBI/ITB>> -
«BBIYCCTB».

Baxxno, 94T00bI (hopMupyeMblii anmapat Haiien npuMenenue. [loaromy B xoze
U3YyYEHHUS TEMBI LENeCO00pa3HO NPOAOIKUTh (POPMUPOBAHUE YMEHUN COKpAIATh
OpoOM U paccMOTPETh IPUEMBbl PEIICHUS YPAaBHEHUNM HAa OCHOBE PaBEHCTBA
IIPOU3BEACHUS HYIIIO.

9. Yacrora u BeposiTHOCTD (5 4/9 u)

Yacrora ciydyaidHOro coObiTHsl. OLeHKa BEPOATHOCTH CIYy4alHOTO COOBITHSA
110 ero yacrore. CloXeHnue BEPOSITHOCTEN.

OcHosHas yeilb — TII0Ka3aTb BO3MOXHOCTb OLCHUBAHUSA BCPOATHOCTH
CHY‘-IEIﬁHOFO COOBITHS TIO €0 YacTOTE.

Oco0eHHOCTBIO TIpeJiIaraéMoOi METOJIMKHU SIBJISIETCS CTATUCTUYECKUM TOIXO0J
K TOHSTHUIO BEPOATHOCTH: BEPOSATHOCTh CIYYaHHOTO COOBITHS OLIEHUBAETCS 110 €ro
4acTOTE€ NPH MPOBENCHHHM JOCTATOYHO OONBIION CEpUU IKCIEPUMEHTOB. Takoi
NOJIX0J] TPEOYeT peabHOrO MPOBEIECHUS ONBITOB B X0/ yueOHOro mpornecca. Tak
KaK JJI CTa0MIN3alMK YaCTOThl HE0OXO0UMO OO0JIBIIIOE YHCIIO SKCIIEPUMEHTOB, TO
pexkomeHayeTcsl Takas gopma ypoka, Kak pabora B Maiblx rpynmax. IIpormecc
CTaOMJIM3AI[MHN YAaCTOTHI MOJIE3HO WLTIOCTPUPOBATH C MOMOILBIO rpaduKa.

10. IToBTOpenue (8 u/1l u)
Ymerb

® COCTaBJIATh OYKBEHHBIE BbIpaXeHUs U (OPMyNbl 10 YCJIOBUAM 3ajiady;
OCYILIECTBIISITh B BBIPAKEHUAX U (OpMyJiax YHUCIIOBbIE I[OJACTAaHOBKU H
BBIIIOJIHATG  COOTBETCTBYIOILME BBIYHUCIICHUS, OCYLIECTBIATH ITOJACTAaHOBKY
OJIHOTO BBIPAKEHHUSI B IPYTO€; BhIpaxkaTh U3 (HOPMYJ OJIHY MEPEMEHHYIO Uepes
OCTAJIbHBIE;

® BBINOJHATH OCHOBHBIE JEHUCTBHUSI CO CTENEHSAMHU C LEJIBbIMH MOKAa3aTelIsIMU, C
MHOTOYIEHAMU; BBINOJHATh Pa3JIOKCHUE MHOTOYJIECHOB HA MHOXKHUTEIIH,
BBITIOJIHATH TOXKIECTBEHHBIC MTPE0OpPa30BaHUsI PAIMOHATHHBIX BBIPAKEHUN;

¢ pPCIIATh JIMHCHHBIC YpaBHCHUA,

® pemath TEKCTOBBIE 3a/laud alreOpandeckuM METOAOM, HHTEPIPETUPOBATH
MOJIYYCHHBI ~ pe3yibTaT, MPOBOAWTH OTOOp  pEIICHWM, HCXOAS U3
bopMyJIMPOBKY 3a/1a4H;
12



e 1300paxkaTh YMClia TOYKaMU Ha KOOPAUHATHOM MPSIMOIA;

® OIPEACNATh KOOPAMHATHI TOYKHM IIJIOCKOCTH, CTPOMTH TOYKM C 3aJaHHBIMU
KOOpJIMHATaMU; U300pakaTh MHOKECTBO PEIICHUI TMHEHHOTO HEPABEHCTBA;

® HAXOAWTH 3HAUYCHUSA (YHKIUH, 3aJaHHON (QopMmysoi, Tabnuiel, rpagukoM 1o
€€ apryMeHTy; HaxOJuTh 3HAUYE€HHWE apryMeHTa II0 3HAYeHUI0 (yHKLUH,
3aTaHHOM TpadUKOM WK TaOIHIIEH;

® OMNpEAeNsATh CBOMCTBA (PYHKIMH MO €€ TpaduKy; MPUMEHITHh TrpapuuecKue
NpEeCTaBICHUS MIPU PELICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

® ONUCHIBATH CBOMCTBA U3YUYCHHBIX (PYHKIIUH, CTPOUTH UX rpaduKy;

HCIIOJIb30BaTh npuoﬁpeTeHHme SHAHUSIT M YMCECHMHA B HpaKTI/I‘leCKOﬁ
ACATECJIBbHOCTH U HOBCCI{HCBHOﬁ AKHU3HHU 1A

® BBHITNIOJIHEHUS PACYETOB MO (PopMyIiam, JJIsl COCTABICHUS (POPMYIT, BBIPAKAIOIIUX
3aBUCUMOCTH MEXAY pEalbHbIMU BEIUYMHAMMU;, Ui HAXOXKICHUS HY>KHOU
(GbopMyJIbl B CIIPABOYHBIX MaTepHaIax;

® MOJCIMPOBAaHUSA MPAKTHYECKHX CHTyallud M MCCIECIOBAaHUS IOCTPOCHHBIX
MoOJieJIel ¢ UCII0JIb30BAaHUEM amnmnapara ajnreOpsi;

® OIIMCAaHUA 3aBUCHUMOCTEN MEXKIY duznyecKuMu BEJINYNHAMHU
COOTBETCTBYIOIIMMU  (opMyJaMH, IpU  HUCCIEIOBAaHUM  HECIOXKHBIX
MIPAKTUYECKUX CUTYaALIHN;

® UHTEPHpPETALNH IPAPUKOB PEANbHBIX 3aBUCUMOCTEN MEKY BETMUUHAMH.

Dopmul opeanuzayuu yuedHo2o npoyecca.

WHIUBUIyaIbHBIE,  TPYIIOBBIE,  WHIWBHUIYAJIBHO-TPYIIIIOBBIE,  IMPOEKTHBIE,
(bpoHTaNBHEIE.

BreypouHnbie popMbI: MaTEMaTHIECKUN KPY)KOK, YIacTHE B pabOTe MIKOJILHOTO
HAy4HOTO 00IIEeCTBAa, y4acThe B KOHPEPEHITUAX, KOHKYpcax, hopymax.
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Conepxanme nporpaMmmsl (Kypca) ajaredpsl 8 kiacca

1. Anreopanveckue qpoou (20 4/27 u)

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoOu.
Cokpamenne apoo6ed. CnoxkeHue, BbIYUTAHUE, YMHOXKEHUE U  JICJICHUE
anreOpanueckux Jpobeil. CTenmeHb ¢ 1EIbIM TIOKa3aTeJIeM MU €€ CBOICTBA.
Briienenne MHOXKHUTENST — CTETICHH JIECSTH — B 3aIMCH YHCIIA.

Ocnosnasa yenb — cHOPMUPOBATH YMEHHS BBINOJHATH JACHCTBUS C
anreOpandecKuMu IpoOsIMU, JTEHCTBHUS CO CTENCHSIMHU C IETBIM IOKa3aTeseM;
Pa3BHUTh HABBIKU PEIICHUS TEKCTOBBIX 3a/1a4 anreOpandecKuM METOIOM.

DTa Tema SIBJISIETCSl €CTECTBEHHBIM MPOJIOIKEHUEM U Pa3BUTHUEM HAYaTOTO B 7
KJIacCE€  CHUCTEMATHYECKOTO  M3Yy4YEeHHUsT  MNpeoOpa3oBaHUN  pallMOHAIBHBIX
BbIpakeHUH. M3mokeHue 1enecooOpa3Ho CTPOUTh, KaK W MPU  H3YYCHUU
npeodpa3oBaHUii OYKBEHHBIX BBIPAXKEHUM B 7 KJIacce, C OTIOPOM Ha OIBIT PadOTHI C
yuciaaMy. [JIaBHBIM pe3ylbTaToOM OOy4YeHHS JOJDKHO SBUTHCS  BJIAJCHUC
QITOPUTMAMH CJIOKCHHS, BBIYMTAHUS, YMHOXXEHUS M JCICHHUS aareOpandecKux
npo0Oeit. KonnuecTBo U ypoOBEHb CIIOKHOCTU 3aJaHUM, TPEOYIOIINX BBIMOTHEHUS
HECKOJIbKUX JEHUCTBUM, OMNPENENSIOTCS CaMUM YYUTEIEM B 3aBUCUMOCTH OT
BO3MOXXHOCTEH Kiacca. [Ipu 3ToM HEOOX0IUMO UMETH B BUY, UTH B COOTBETCTBUU
c oOmelt wmaeer pa3BUTHS COACPKAHMSA Kypca IO coupaim B 9 Kiacce
MPEAYCMOTPEH €I1I€ OJIUH «ITPOXO» MPeoOpa3oBaHUs PallMOHATbHBIX BRIPAKCHUI.

CamMocTosSTeNbHBIA (PParMEHT TEMBI TTOCBSAIIEH W3YUCHHUIO CTETICHH C IICJIBIM
nokasareyieM. MOTUBOM I BBEICHUSI STOTO TOHSATHS CIIYXUT 11€J1eCO00pa3HOCTh
MPEICTaBIICHUS OOJIBIIUX M MaJIbIX YMCE B TaK HA3bIBAEMOM CTaHIApTHOM BHUJIE.
C >TuM crocoOoOM 3aIrcy YKMCell YJallfecs yKe BCTPEeUalnch Ha ypoKax (PU3HKH,
3aBepmiaeTcs TeMa (parMeHTOM, TIOCBAIIEHHBIM PEIICHUI0 YpaBHEHUH U
TEKCTOBBIX 3aAad. [lo cpaBHEHHIO ¢ KypcoMm 7 Kiacca 3[1eCh Mpeyiaraiorcs oomee
CJIOXKHBIC B TEXHUYECKOM OTHOIIICHUHU ypaBHEHUS (XOTs, Kak M B 7 Kjacce, 3TO MOo-
MPEXKHEMY 1IEJIbIe YpaBHEHUS, AeprKaliie I1poOHbIe KOdDOUITMEHTHI).

2. KBaaparubie kopHu (15 4/22 4)

KBagparueiii kopeHb u3 uyucna. IloHstue 00 uppalMOHATBLHOM YHCIIE.
JlecsTnuHble NPUONMKEHUS KBagpaTHOro kopHsA. CBoilcTBa apu(pMETHUYECKOTO
KBaJIpaTHOTO KOPHSI U MX MPUMEHEHUE K MpeoOpa3oBaHUIO BbIpakeHUl. KopeHb
TPETbEH CTEIECHHU, IIOHATUE O KOpPHE N-U CTENeHW U3 vucia. Haxoxaenue
npUOIMIKEHHOTO 3HA4YeHMsI C MOMOIIbIO KajbKynsTopa. I'paduku 3aBucuMoOCTEN
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y=x y=%x

OcHosénas yenb — HAYYUTh MPeoOpa30BaHUAM BBIPAKEHUI, COJIEPKAITIX
KBaJIpaTHbIE KOpPHHW; Ha TpUMEpe KBaApPaTHOTO M KyOHMYECKOTO KOpHEH
chopMHUpOBaTh MPEACTABICHUS O KOpHE n-ii creneHu. [loHsATHE KBaapaTHOTrO
KOpHSI BO3HUKAET B Kypce MpuU OOCYXKIACHUM JIBYX 3aJad — IE€OMETpUUYEcKor (0
HAXOXKJIEHUU CTOPOHBI KBaJpara MO €ro Mmioniaau) u anredpandeckoi (o0 yucie
KOpHEl ypaBHeHHMs Buaa Xx° = @, TIe a — IIPOU3BOIBHOE uHUCIO). Ilpu
pacCMOTpPEHMH TIEpBOM W3 HHUX JalOTCAd HauyajdbHbIE MPEACTaBICHUS 00

HPppadUuOHAJIbHBIX YHCJIAX.

B conmepxanue TeMBI I1€1€CO00pa3HO BKIIOYWTH HETPATUITMOHHBIA JJIS
anreOpsl Bompoc — TeopeMy I[ludaropa. ITo MO3BOIUT TPOAEMOHCTPHUPOBATH
€CTECTBEHHOE NTPUMEHEHUE KBAAPATHBIX KOPHEH JJI HAXOXKICHHS JUTHH OTPE3KOB,
MTOCTPOCHUS OTPE3KOB C UPPANMOHATLHBIMY JJIMHAMH, TOYCK C HPPAMMOHATHLHBIMH
KOOPIMHATaAMHU.

IlenecooOpa3HO TakKe AKTUBHO MCIOJIb30BaTh KaJIbKYJATOpP, IPHUYEM HE
TOJIBKO B KadeCTBE HHCTPYMEHTa JUISl W3BJICUYCHHsS KOPHEW M KakK CpeICTBO,
NO3BOJIAIOILEE IPOMIIITIIOCTPUPOBATH HEKOTOPBIE TEOPETUUECKUE HIIEH.

B X04€ U3YyUCHUA I[aHHOﬁ TEMBI ITPCAYCMATPHUBACTCA 3HAKOMCTBO C IIOHATUCM
Ky6qucxor0 KOPHA, OJHOBPCMCHHO (1)0pMI/Ipy}0TCSI Ha4YaJIbHBIC IIPCACTABJIICHHUA O

KOpHE N-ii cteneHu. PaccMaTpuBaroTcst rpadMKu 3aBUCUMOCTEN Y —‘/_, y—‘/_
3.KBaapatubie ypaBHenus (19 4/24 q)

KBanparHoe ypaBHenue. @Dopmysibl KOpHEHM KBAaJAPATHOTO YPaBHEHHS,
PemeHne TEKCTOBBIX 3ajlad COCTaBJICHUMEM KBAJpPATHBIX ypaBHEHUU, Teopema
Buera. Pa3noxeHne Ha MHOKUTENH KBAIPATHOTO TPEXWICHA,

OcnoeHnasa yenb — HAYYUTh peEIIATh KBaJpaTHbIE YpPABHEHHS W
MCIMOJIb30BaTh UX IMPU PEIICHUN TEKCTOBBIX 3a]1a4.

B TteMy BKIIOUEH BeCh Marepual, TPAOJULUMOHHO OTHOCSILIMWCSA K pasneiny
Kypca. B TO ke Bpems, mpeanararoTcs U HEKOTOPBIE CYIIECTBEHHBIE U3MEHEHUS !
paccMOTpeHHE TeopeMbl BreTa CBSI3bIBACTCS C 3a/1aueil pa3ioKEHUsI KBaAPATHOIO
TPEX4WICHa Ha MHOXWTEIW; B CHCTEMY VYOPAXHEHUW [OJKHBI ITOCTOSIHHO
BKJIIOUATHCS 3aJlaHUsl HAa PEUICHWE YPABHECHWM BBICIIUX CTEMEHEW; CIIeayeT
AKTUBHO HMCITOJb30BaTh METO/ ITOJCTAHOBKH.
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boinbimoe mecro JOJDKHO OBITh OTBCACHO PCHICHUIO TCKCTOBBIX 3aad, IIPH 3TOM
paccMaTpuBarOTCs HEKOTOPLIC OCOOCHHOCTH MaTE€MaTHUCCKUX MO,Z[CJI€I>’I, OINIMCBIBAIOIIMX

pEaJIbHbIE CUTYALUH.

B cBsi3u ¢ paccMOTpeHHeM BOIpOca O Pa3IoKEHUH HAa MHOMKHTEIM KBAIPATHOTO
TpexwieHa, TMOSBIAETCS BO3MOXKHOCTh U JAIBHEHILEr0  pa3BUTHS  JIMHUU
npeoOpa3oBaHNi areOpanyecKrX BHIPAKEHUIA.

4. Cucrembl ypaBuenwuii (20 1/24 4)

YpaBHeHMe ¢ IByMs TIepeMeHHbIMU. JIMHEIHOE ypaBHEHUE C BYMsI [IEPEMEHHBIMU
u ero rpaduk. [Ipumeps! pelieHust ypaBHeHUN U LebIX ynciax. Cucrema ypaBHEHUI;
pellIeHUE CUCTEM JIBYX JIMHEHHBIX YpaBHEHWM C JIByMsl NIEpEMEHHBIMH, Trpaduyeckas
uHTepnperanys. [Ipumepsl pelieHrs: HETMHEWHBIX CHUCTeM. PellieHre TeKCTOBBIX 3aiad
COCTaBJICHHEM CUCTEM YPABHEHUI. Y paBHEHHUE C HECKOJIBKMMU ITEPEMEHHBIMMU.

OcHo6éHasa yenb — BBECTH IOHATUS YPAaBHEHUs C JBYMs IEPEMEHHBIMHU,
rpajuka ypaBHEHHUS, CHCTEMBbl YpaBHEHHI; OOYUYHMTh PEIICHUIO CHCTEM JIMHEHHBIX
YpaBHEHUI C JIByMSl NEPEMEHHBIMHM, a TAKKE HCIOJIB30BAHUIO MPHUEMA COCTAaBJICHUS
CHCTEM YPABHEHUI ITPH PEILICHUH TEKCTOBBIX 33/1a4.

OCHOBHOE COZIEpAHUE JAHHOW TEMBI Kypca CBSI3aHO C PACCMOTPEHUEM JIMHEUHOTO
YPaBHEHUSI U PEUICHUEM CHCTEM JIMHEMHBIX YpPaBHEHHH. B TO e Bpems NpPUBOIATCA
NpUMEPbl W HEJMHEHHBIX YPABHEHWI, pacCMaTpHBAIOTCS HX TPA(UKH, PpEIIaroTCs
CHCTEMBI, i KOTOPBIX OTHO YPABHEHNE HE SIBISICTCS JIMHEHHBIM.

OCOOEHHOCTBIO MBJIOKEHHUS SIBJISICTCS  aKIIGHTUPOBAHME BHUMAHUS Ha OJIOKe
BOIIPOCOB, MO CYTM OTHOCAIIMXCS K aQHAIUTUYECKONM IreoMeTpuH. Tema HauumHaercs ¢
BOIIPOCA O MPSMBIX HAa KOOPAWHATHOM TIOCKOCTU: PacCCMaTPUBAETCS YPAaBHEHUE MPSIMOIA
B pa3MuHbIX (hOpMax, CIICIUATLHOS BHUMAHKE YCIACTCSA ypaBHEeHUIO BUuma y = KX + |,
dbopMypyeTcs yCIoBUE TapaUICIbHOCTH TPSIMBIX, @ B KaueCcTBE HEOOS3aTeIbHOrO
Marepuaiga MOXKET ObITb PAacCMOTPEHO YCJIOBHE MEPIEHAUKYJSIPHOCTH —MPSMBIX.
CchopMHUpOBaHHBIM  AHATMTUYECKUM — armapar MPUMEHSIETCSl K  PEIICHUIO  3aj1ad
TCOMETPHYECKOr0 cojieprkanus ( IprMeEp, COCTABIICHUE YPAaBHEHHS TPSIMOM, TIPOXOISITICH
yepes JIBE JaHHbIE TOUKH, IPSIMOW, MAPATUIENBHON JAHHOM M IPOXOJIAIIEH Yepe3 TaHHYIO
TOYKY, U TIp.).

[Iponomxaercst pelieHre TEKCTOBBIX 3a/iad areOpandeckuMm MeToaoM. Tenepb
MaTEMAaTUYECKOM MOJEITBI0 PACCMATPUBAEMON CUTYALIMK SIBIIETCS CUCTEMA YPAaBHEHHH,
TIPY STOM B SIBHOM BHJIE (hPOPMYITUPYETCS CICAYIONIAsk MBICTIb: TIPU TIEPEBOJIE TEKCTOBOM
3a/1a4M Ha MaTeMaTHYECKUM SI3BIK yJIOOHO BBOIHUTH CTOJIBKO TEPEMEHHBIX, CKOJIBKO
HEW3BECTHBIX COAEPIKUTCS B YCIIOBUU.
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5. ®ynxnuu (14 4/19 4)

Oynknust. OOmacTh onpemeNieHdss W 00JacTh 3HadeHwWd (yHkmw, [paduk

¢ynkumm. Bo3pacranue u yobiBaHue (DyHKIMH, COXpaHEHHE 3HaKa Ha MPOMEXYTKE, HyJIHU
k

byraxipm. Oyaxipm y = kKX, y =kx + 1, y =X umx rpaduku. [Tprmeps! rpaduueckix
3aBUCHMOCTEH, OTPAYKAIOIIMX PEATHHBIC POIIECCHL.

OcHo6Hasa yenb — TIOBHAKOMUTh YYalIUXCS C TMOHSATHEM (DYHKIIWH,
PaCIIMpUTh MaTeMaTUYeCKU S3BIK  BBEJACHHEM (DYHKIMOHAIBHONW TEPMHHOJIOTHI
CHUMBOJIMKH;, PAacCMOTPETh CBOMCTBA M TPa(UMKH KOHKPETHBIX YHCIIOBBIX (DYHKIIHIA:

k
JVHEHHOW (QYHKIMM W (QYHKIMA y = X ; [OKa3aTh 3HAYMMOCTh (DYHKIIMOHAITHLHOTO
armapara Jyisi MOJCIMPOBAHUS PEaTbHBIX CHUTYallid, HAYYHTh B HECIIOXKHBIX CITydasX,

IPUMCHATD ITOJTYYCHHBIC SHAHWA JIA PCIOCHUA IIPUKIIAIHBIX U IPAKTHYCCKUX 3a/1a4.

Marepuan JaHHOM TEMBbI OIUPAETCsl Ha YMEHUS, TIOTy4YEHHBIE B pe3yJibTaTe PadoThI
c rpaduKamMy pealbHbIX 3aBUCHUMOCTEH MEXIy BEMUMHAMU. AKIIEHT JIENaeTcs He
CTOJIbKO Ha OIpe/IeNICHNE TIOHSTHUS (DYHKITUM U CBS3aHHBIX C HUM TOHSATHUM, CKOJIBKO Ha
BBE/ICHHE HOBOTO SI3bIKA, HOBOM TEPMUHOJIOTMU M CUMBOJIMKH. [Ipy 3TOM HOBBIN SI3BIK
MIOCTOSIHHO COIMOCTABJISIETCSI C Y€ OCBOCHHBIM: BHUMaHHE OOpalllacTCs Ha YMEHHE
niepehopMyIMpOBaTh 3aJady WM BOIPOC, MEPEBECTH MX C s3bIKa TPA(UKOB Ha SI3bIK

(byHKIMI MO0 ypaBHEHUI TIp.

OCOOEHHOCTBIO JAHHOW TEMBI SIBJISIETCS MPUKIAIHAS HAIPaBICHHOCTh Y4eOHOro
Marepuasia. OCHOBHOE BHUMaHHE yiesieTcs rpaduKaM pealbHbIX 3aBUCHMOCTEH,
MOJICTTMPOBAHUIO Pa3HOOOPA3HBIX PEATTbHBIX CUTYAIUM, (DOPMUPOBAHUIO TPE/ICTABICHUSI
0 CKOpOCTH pocTa WK yobiBanus pyHkumn. [Ipu n3ydeHnn muHeHoN QyHKIUK ClieyeT
SIBHO C(hOpMYJIMPOBATh MBICITH O TOM, UTO JIMHEHHOM (hYHKITHEH OMUCHIBAIOTCS MPOIIECCHI,
MIPOTEKAIOIIME C MOCTOSHHOM CKOPOCTHIO, TTO3HAKOMUTD YYAIIMXCA C WACEH JIMHEHHOW
armpOKCUMAITHH.

6. BepositHocTh M ctaTucTika (9 4/10 )

CraTiCTMYECKHE  XapaKTEpHCTUKM  psiga  JAHHBIX,  MeWaHa,  CpemHee
apudmernueckoe, pazmax. Tabmuia yactoT. BeposTHOCT, PaBHOBO3MOXKHBIX COOBITHH.
Kiaccudaeckast hopMysia BEIMHCIICHUS] BEPOSTHOCTH COOBITHS 1 YCIIOBHUS €€ TIPUMEHEHVIS.
IIpencraBneHre 0 «METPUIECKON BEPOSITHOCTID.
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OcHoeéHasa yenv — chHOPMUPOBATh TMPEACTABICHHE O BO3MOMKHOCTSIX
OMMCaHUSI M OOpPabOTKM JAaHHBIX C TOMOUIBIO PA3JIMYHBIX CPEAHUX; MO3HAKOMUTH
yyYalXcsd C BBIYMCICHUSIMUA BEPOSTHOCTA CIIy4aHOTO COOBITHS C  TTOMOIIBIO
KJTACCHUYECKOM (hOPMYJIBI M U3 TEOMETPUIECKHX cooOpakeHuil. Matepuan JaHHON TeMbI
3HAKOMUT C CHUTYallMsIMM, TPEOYIOIMMH BBIYHUCICHUS CPEIHUX I aJICKBaTHOTO
ormucaHusi psaga JAaHHbIX. (OCHOBHOE BHUMAHHE YJIEISIETCSl  IeJIeCO00pPa3HOCTH
UCTIOJIB30BAHMS MOJIbl, MEJIMAHbI WII CPEHEro apru(METHIECKOTO B 3aBHCHMOCTU OT
cutyaluu. B mpenpiayimx kiaccax ObUT pacCMOTPEH CTaTUCTUUECKUH MOIXO]] TIOHSTUIO
BEPOSTHOCTH, HA OCHOBE KOTOPOTO BBOJMTCS TMIIOTE3a O PABHOBEPOSITHOCTU COOBITHI,
MO3BOJISIIONIASl B CUTYallMd ¢ PaBHOBO3MOYKHBIMU MCXOJIaMH TPUMEHSTH KIACCHYECKYHO
dbopMyiTy BBIUMCIEHHMS BEpOSTHOCTH coObITHUs. Kpome Toro, paccmarpuBaercs
Merprueckuil oaXo/1 K MOHATUIO BEPOSITHOCTH, MO3BOJITIOLIMN B HEKOTOPBIX CUTYALMsX
¢ OECKOHEYHBIM KOJIMYECTBOM MCXOJIOB BBIYUCIISITH BEPOSATHOCTh HACTYILIEHHUS COOBITHS
KaK OTHOLIEHHMS IUIoIIaiel Guryp.

Conepxanue nporpammsl (Kypca) ajare0dpsl 9 kiacca
1. HepaBencrBa(194/244)

JleficTBUTENIbHBIE YKMCIa Kak OECKOHEUHbIE JCCSITHYHbIE JpoOH. YucioBbie
HEPABEHCTBA M UX CBOMCTBA. J[0Ka3aTeNbCTBO YHCIIOBBIX M aJlreOpandecKiX HEPaBEHCTB.
Jlunelinble HEPABEHCTBA C OJTHOM MEPEMEHHON U MX CUCTEMBI. TOYHOCTH MPUOIMKEHMS,
OTHOCHUTEJIbHAS TOYHOCTb.

OcHosHassi yenb — TIO3HAKOMUTh Y4YalIUXCS CO CBOMCTBAMU YHCJIOBBIX
HEPABEHCTB M WX NPUMEHEHHEM K PEIICHHIO 33/1a4 (CpaBHEHHE U OIICHKA 3HAUYCHWUN
BBIPKEHUI, IOKA3aTeIbCTBO HEPABEHCTB U JP.); BBIpadOTaTh YMEHUE PEIATh JIMHEHHbIE
HEPABEHCTBA C OHOM NIEPEMEHHOMN U UX CUCTEMBI.

W3ydyeHrie Tembl HauuMHAeTCsl ¢ OOOOIIEHMS M CHUCTEMATH3alMd 3HAaHUM O
JIEACTBUTENBHBIX YHCIIaX, TIOBTOPEHHUSI M3BECTHBIX YUaIlMCSl TEPMHUHOB. HATYpaJIbHBIE,
1IeNIble, palOHAJIbHbIE, TEHCTBUTENbHBIE YMCIIA — U PACCMOTPEHUS OTHOILICHUH MEXKITY
COOTBETCTBYIOIIMMY YHUCJIOBBIMUA MHO>KECTBAMU.

CBOICTBA  YMCIIOBBIX  HEPAaBEHCTB  WIUIFOCTPUPYIOTCS ~ IE€OMETPUYECKH U
MOATBEPKNAIOTCA YMCIIOBBIMUA MpUMEpaMH. PaccMOTpeHne Bompoca O PELICHUH
JIMHEVHBIX HEPABEHCTB C OJHOM NEPEMEHHOW COMPOBOXKIACTCS BBEACHUEM IOHSITUM
PaBHOCHJIBHBIX YPaBHEHUN M HEPABEHCTB, (POPMYIIMPYIOTCSI CBOWMCTBA PABHOCHUIILHOCTH
ypaBHEHUI U HepaBeHCTB. [IproOpeTeHHbIe yJalMMICs YMEHUS TIOyYaroT Pa3BUTHE
IIPU PELICHUU CUCTEM JIMHEMHBIX HEPABEHCTB C OIHOW mepeMeHHoW. PaccmarpuBaercs
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BOIIPOC O JIOKA3aTEeJIbCTBE HEPABEHCTB. YYalllecs 3HAKOMSTCS C HEKOTOPbIMU ITpUEMaMH
JIOKa3aTelIbCTBA HEPABEHCTB; CHCTEMA YIPAKHEHUM COAEP)KUT 3HAUUTENIBHOE YHUCIIO
3a/IaHMI Ha MPUMEHEHHE arIapaTa HEPABEHCTB.

1. KBaaparuunasa pyHkuusi(204/264)

®ynxipsa y = ax? + bx + ¢ u ee rpaduk. CBoiicTBA KBaApaTUUHON ()yHKLIMM:
BO3paCTaHME M YyObIBAHME, COXpaHEHHWE 3HaKa Ha MPOMEXKYTKE, HaUOOJIbIIEe
(HanMeHbllIee) 3HaUeHKe. PellieHre HepaBeHCTB BTOPOid CTENEHH C OJTHOM MEPEMEHHOM.

OcHogHas yenab — TO3HAKOMUTD YUaIIMXCSA C KBaJAPATHYHOW (PYHKIMEH Kak C
MaTeMaTUYeCKON MOJIEITbIO, OIMMCHIBAIOIIEH MHOTHE 3aBUCUMOCTH MEXKIY pEealbHBIMU
BEJIMYMHAMU; HAYYUTh CTPOUTD rpa(UK KBapaTUIHOM (DYHKIMU U YUTaTh 10 rpaduKy ee
CBOICTBa, C(HOPMUPOBATH YMEHHE HCIIOIb30BaTh TIpapUyecKre MpE/ICTAaBICHUS Ui
pelIeHusI KBaJpaTHBIX HEPABEHCTB.

W3yuenue TeMbl HAYMHAETCS ¢ OOILETO 3HAKOMCTBA ¢ (PyHKIMeR y = ax? + bx + ¢;
paccMaTpUBAIOTCS TOTOBbIE TPaMKU KBAAPATUUHBIX (PYHKUMM M aHAIM3UPYIOTCS HX
0COOEHHOCTH (HAJIMYME OCH CUMMETPHH, BEPILIMHBI, HATIPABJICHNE BETBEH, PACIIONIOKEHUE
MO OTHOMICHUIO K OCH X), TIpU 3TOM aKTUBU3HPYIOTCSI OOIIME CBEACHUS O (DYHKIUSX,
M3BECTHBIC YUallMCSI M3 Kypca 8 Kiacca; ydJaliuecsl y4arcsi CTpOUTh Mapaloiy Imo
TOYKaM C OIOpoi Ha ee cuMMeTputo. Jlanee ciemyer 6osee JeTanbHOE U3y4eHHE CBOMCTB
KBaJIpaTHYHON (PYHKIIMH, 0COOEHHOCTEH ee rpadHka U IPHUEMOB €ro ocTpoeHus. B cBsi3u
C 9TUM PacCMaTpPUBAETCsl MEPEHOC BJOJIb OCEM KOOPIMHAT MPOU3BOJIBHBIX I'Pa(UKOB.
LleHTpaibHBIM MOMEHTOM TEMBbI SIBISETCS JOKAa3aTeNbCTBO TOTO, YTO Tpaduk JroOOit
KBaJIpaTHYHON (QyHKIMHK y = ax’ + hx + ¢ MOXKeT ObITh HONyYeH ¢ TIOMOLIBIO CIBUTOB
BJIOJIb KOOPJMHATHEIX Ocel mapabomsl y = ax?. Temeps ydammmecs: o Kod(pQUIHEHTaM
KBaJpaTHOTO TpexwieHa ax> + bx + ¢ MOTYT HPEJCTABUTE OOILMIA BHJl COOTBETCTBYFOILEH
1apaboJIbl ¥ BBIYUCIUTH KOOPIMHATHI €€ BEPIIUHEI.

B cucreme ynpakHEHWI 3HAUUTENIBHOE MECTO JOJDKHO OTBOJUTHCS 3ajadam
MPUKJIATHOTO XapaKTepa, KOTOPhIE PEIIAOTCs C OTIOPOU Ha rpaUiIecKue MpeICTaBICHNSI.

2. YpaBHeHUs U CUCTeMbl ypaBHeHHH(254/334)

ParpionanbHble BbIpakeHUs. JlonmycTrMble 3HA4E€HUMsI NEPEMEHHBIX, BXOMALMX B
anreOpanyeckue BhIpaKeHHs. TOXIIECTBO, JOKa3aTeIbCTBO TOXKIECTB. PellieHne nenbix u
JPOOHBIX YpaBHEHUI ¢ OJHOM mepeMeHHOM. [IprMepsl pelieHusi HeMMHERHBIX CUCTEM
ypaBHEHMI C JByMsl TepeMeHHbIMU. PemieHne TekcToBbIX 3amad. [ 'padudeckas
VHTEPIPETALMS PELLIECHNS YPABHEHUIN Y CUCTEM YPABHEHU.
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OcHosnas yenb — CUCTEMATU3UPOBATH CBEACHUS O PALIMOHAIBHBIX BBIPAKEHUSX
Y YPaBHEHHMSIX; IO3HAKOMUTh YYAIIMXCSA C HEKOTOPBIMH IPHUEMAaMHU PELLEHUST YPABHEHUI
BBICIIIMX CTENEHEW, OOyYUTh PEIICHUIO JPOOHBIX YpaBHEHUM, Pa3BUTh YMEHUE pelliaTh
CHCTEMbI HEJTMHENHBIX YPAaBHEHUI C IByMS IEPEMEHHBIMU, a TAK)KE TEKCTOBBIE 33/1a4H;
TO3HAKOMUTh C TPUMEHEHHEM TpaUKOB IS WCCIICIOBAHUS W PEIICHUS] CHCTEM
YPaBHEHUH C ABYMS IIEPEMEHHBIMUA M YPABHEHUH C OJTHOW TIEPEMEHHOM.

B nmaHHO# Teme cucTeMaTH3upyroTCsi, 0000IIAIOTCS U Pa3BUBAIOTCS TEOPETUUECKUC
NPE/ICTABIICHUS. U IPAKTUYECKWE YMEHMs YYAIHMXCs, CBS3aHHBIC C PalMOHAIBHBIMU
BBIPOKCHUSMH, YPABHEHUSMH, CUCTEMAaMH YPABHEHHM. Y TOUHSIETCS U3BECTHOE U3 Kypca
7 KJjacca IOHATHE TOKIECTBEHHOIO PABEHCTBA JBYX PALMOHAIBHBIX BBIPAKEHUM; €TI0
coziep’KaHie PACKPBIBACTCS C ABYX MO3UIMN — ajreOpandeckod U (DyHKIIMOHATHLHOM.
BBoauTcs moHATHE TOXKAECTBA, 00CYKAAIOTCS IPUEMBI I0KA3aTeIbCTBA TOXKIECTB.

3HAUUTEIIBHOE MECTO B TEME OTBOJMTICS PpEIICHUI0 YPaBHEHUI C OIHOU
nepeMeHHONH. CHCTeMaTU3UPYIOTCS U YIIyOJSIOTCS 3HAHMS, YYaluXcs O IENbIX
YPAaBHEHUSIX, OCHOBHOE BHIMAHUE YEIACTCS PELICHUIO YPABHEHUI TPEThEN U YETBEPTOU
CTENEHH YK€ 3HAKOMBIMM YYalIUMCs IPUEMaMHM — PA3JIOKEHUEM HA MHOXKWUTEIH U
BBE/ICHMEM HOBOM mepeMeHHOW. [Ipomorpkaercss pemeHue CHCTEM YpaBHEHHIA, B TOM
YHCJIE PACCMATPUBAIOTCS CHCTEMBI, B KOTOPBIX OZHO YpAaBHEHHE IIEPBOM, a Ipyroe —
BTOPOI1 CTETIEHH, U IPUMEPBI OOJIEE CIIOKHBIX CUCTEM.

B 3akmoueHure mnpoBOmuTCsS TpaduuecKkoe HCCIIEAOBAHUE YPAaBHEHUM C OJHOM
nepeMeHHol. BooOie rpadudeckas vHTEpHpeTays aireOpanyecKuX BbIPAKEHHUIA,
YpaBHEHUI 1 CHCTEM JIOJDKHA IITUPOKO HCTIONH30BATHCS TPH U3JIOKEHUH MaTepraia BCei
TEMBI.

3. Apudmernyeckasi u reoMmerpuueckasi nporpeccusi. (174/234)

Apudmerryeckas U reomeTpuyeckas nporpeccud. GopMyibl N — 1o 4ieHa u
CyMMbI N 4IEHOB apu(METHUYECKOW M TeoMmeTpuueckoi mnporpeccuil. Ilpocteie u
CJIOKHBIE ITPOLICHTHI.

OcHo6Has yenb — PpacCHAPUTh NPEICTABICHUS, YYallUXCsl O YHMCIIOBBIX
TMIOCJIEIOBATENILHOCTSIX; W3YyYUTh CBOMCTBA apU(METHMYECKOM U T€OMETPUYECKOM
IPOTPECCUI; Pa3BUTh YMEHUE PELIATh 33a491 HA IPOLICHTBI.

B nanHo# TemMe BBOAATCSI HEOOXOAMMBIEC TEPMHUHBI M CHMBOJIUKA, B PE3YJIbTATE YETO
CO3MAETCA  COAEp)KATeNbHAs OCHOBA JJII  OCO3HAHHOTO  M3YYEHHS  YMCIIOBBIX
MOCJIE0BATENILHOCTEN, KOTOPbIE HEOJHOKPATHO BCTPEYAIMCHh B NPEABUIYIIMX TEMaX
Kypca. Beenenne noHaTHii apuMeTHUeCKOd U TEOMETPHUUYECKON MPOTPECCHi, CIemyeT
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OCYIIECTBJISATh, HA OCHOBE PACCMOTPEHMs] TPUMEPOB M3 pealbHOM »ku3HU. Ha
KOHKPETHBIX: MPUMEPAX BBOJSATCS MOHATHUS MPOCTHIX M CIOXKHBIX MPOLIEHTOB, KOTOPbIE
MO3BOJISIFOT PACCMOTPETH OOJIBIIIOE YHCIIO MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

4. CrarucTHKa ¥ BepOSATHOCTH(74/104)

['eHepanbHast COBOKYITHOCTh U BbIOOpKA. PamkupoBanye 1aHHbIX. [1oiMron yacTor.
WNutepBanbubiii psa. ['ncrorpamma. Beibopounast aucriepcuis, CpeHee KBaJpaTHIHOE
OTKJIOHEHHE. BeposTHOCTh M KOMOMHATOpYKA. PazMeleHust 1 coueTaHusl.

OcnogHas yenvb — cHOPMHUPOBATHL TPEICTABICHUE O CTATUCTUYECKHX
UCCIIeIOBAHMAX, 00PaOOTKE JAaHHBIX U MHTEPIPETALMH PE3YIIbTATOB.

B nmanHOW Teme TmpeACTaBIECH 3aBEPIIAIONINI  (pparMEHT BEPOSTHOCTHO-
CTaTUCTUYECKOW JIMHMM Kypca. B HeHW paccMarpuBarOTCsS JIOCTYIIHBIE YYallAMCS
IIPUMEPBI  KOMIUIEKCHBIX CTaTUCTUYECKUX HCCIICAOBAHUNA, B KOTOPBIX MCIIOJIB3YFOTCS
TMIOJTyYeHHbIE paHee 3HAHUS O CIYYaiHbIX HKCIIEPHUMEHTaX, CIoco0ax MpeCTaBICHUS
JAHHBIX M CTAaTUCTHMUYECKUX XapaKTEPUCTUKaX. BeposTHOCT M KOMOWHATOpHKA.
Pa3zmMernienus u couetanusl.
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KaJIEHIlapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

no ajaredpe s 7 kjaacca 1o yueOHuky «AJreopa. 7 kiaace» I'. B. lopogeeBa u ap., «IIpocBemenne», 2016

(3 yaca B Hemesmio0, Bcero 102 yaca)

HpI/I IornajaHu KOHTPOJbHBIX pa60T Ha IMMOHCACIBHUK KOJINUYCCTBO 4YaCOB B TEMC MOXCT OBITh U3MEHEHO (YBCJ'II/I‘ICHO 501041

YMGHBIHGHO) Ha 1-2 3a cueT yacoB ITIOBTOPCHUA.

Ne Tema ypoka XapaKkTepuCcTHKA OCHOBHBIX BUI0B Hara
YpPOKa JAeATeJIbHOCTH YYeHHKA (HA YPOBHE Y4eOHBIX nposene
JEUCTBUI) HUSA
I'maBa 1 JIpoOu u nmpouentsl (12 yacoB)
1. 1.1 CpaBHenue npodeit CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIC YUCIIA.
2. 1.1 CpaBHenue npobeit BBINOTHATH BEIYUCIIEHUS C PALTMOHAIBHBIMHU YUCIIAMM,
3. 1.2 BplunciieHns ¢ pallMOHAIBHBIMU YHCIIAMHU BBIYMCIISIT 3HAYEHUS CTENIEHEN C HATYPAJIbHBIMU
4, 1.2 BeluncieHns ¢ palioOHAILHBIMIA YHCIaMU ITOKA3aTeIIMU. BBINOIHATE NPUKHUIKY U OLIEHKY B XOJI€
5. 1.3 CreneHs ¢ HATYpaNbHBIM IOKA3aTeIeM BbIUHMCIeHUN. McITonp30BaTh DKBUBAJICHTHBIC
6. 1.3 Crenenb ¢ HaTypaJIbHBIM MTOKa3aTeIeM MPEJCTaBICHNS APOOHBIX YMCEN IPH MX CPABHCHHH U B
7. 1.4 3ama4u Ha IPOLICHTHI BbIYMCIIEHUAX. [IpOBOAUTE HECIIOKHBIE UCCIIENOBAHUS,
8. 1.4 3amaun Ha IPOLCHTHI CBSI3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEIl, ONUPAsICh HA
9. 1.4 3aziauu Ha IPOLICHTbI YUCJIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C
10. 1.5CTaTiCTHYECKHE XapaKTEPHCTHKHI UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA).
11. 1.5CTaTucTHYECKHE XapPaKTEPUCTUKH OCymeCTBH’fTB nouck unopmaru (8 CMH),
12, COJZIEpIKalllel TaHHbIC, BEIPAKEHHBIE B IIPOLEHTAX,

Konumponovnan paooma Ne 1 «Ipodu n

VHTEPIPETUPOBATH ATU JaHHbIC. Pemars 3a1aun Ha




Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AeSITeJIbHOCTH YYCHUKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS
MPOLEHThbD) MPOIIEHTHI U IPOOU (B TOM YHCIIE 33]]a4U U3 peallbHON
MIPAKTUKH, UCTIOIB3YS TIPH HEOOXOIUMOCTH
KJIbKYJISITOP). [IpUBOIUTH MpUMEPBHI YUCIOBBIX JAHHBIX
(ieHa, poct, BpeMs Ha JOPOTy), HAXOAUTh CpeaHEE
apudMeTHIecKoe, MOAY U pa3Max YHUCJIOBBIX HAOOPOB, B
TOM YHCJIE U3BJIEKast HEOOXOAUMYIO HH(POPMAITUIO U3
Tabnui 1 quarpamm. [IpuBoIUTh coaepKaTeIbHbIE
MIPUMEPHI UCTIOJIB30BAHUS CPEHETO apru(PMeEeTHIECKOTO,
MOJBI M pa3Maxa JJisl OTMCaHUs JaHHbBIX
(nemorpaduyieckue U COMOJIOTHYECKUE JaHHBIE,
CIIOPTUBHBIE TTOKA3aTENH U T. ]I.)
I'naBa 2 Ilpsimasi u oOpaTHasi NPONOPUMOHAJIBLHOCTH (9 YacoB)
13. 2.1 3aBucuMOCTb U (HOPMYJIBI MopaenupoBaTh HECI0KHBIE 3aBUCUMOCTH C TOMOIIIBIO
14. 2.2 Ilpsimast mpONOPUHOHAIBHOCTb. (GbopMyJ1; BBIOJHATH BBIYUCIICHHS IO (popMyiam,
OOGpaTHas NponoOpIMOHATBHOCTD. BbIpaxaTh U3 (OPMYJIbI OTHU BEJTUYUHBI Uepe3 ApyTHe.
15. 2.2 IlpsiMast IpOIIOPIIMOHATILHOCTb. Pacnio3naBaTh mpsiMyto 1 0OpaTHYIO MPONOPIIMOHATIBHBIC
OO6partHasi MpONOPIMOHATBHOCTb. 3aBUCUMOCTH. VICTI0JIb30BaTh CBOMCTBA MPSMOM U
16. 2.3 Ilponopiuu. Pemienune 3a1a4 ¢ MOMOIIBIO oOpaTHOM MPONOPIIMOHAITBHOCTH JIJISI BBITIOJTHCHHS
IPOIIOPIIMIA MPAKTUYECKUX PacyE€TOB. PemaTh TEKCTOBBIE 33/1a4d Ha
17. 2.3 ITponopiuu. Pemenue 3a1aq ¢ MOMOIIBIO IPSAMYIO U 00OPaTHYIO IPONOPLUHOHAIBHBIC 3aBUCHUMOCTH,
TIPONIOPLMIA Ha MPONOPLHOHAIIBHOE JIeJIEHHE (B TOM YHUCTIE C
18. 23 HpOHOpHI/II/I. Pemrenue 3amau ¢ moMOIIBIO KOHTEKCTOM M3 CMECXKHBIX IUCIIMIUINH, U3 peaHBHOﬁ
ponopIuii ’KU3HM). AHAJIM3UPOBATH U OCMBICIUBATh TEKCT 33/1a4H,
109. 2.4 TIpomopIMOHAIBHOE JeTICHHE MOJIETUPOBAThH YCIOBHUE C TOMOIIBIO CXEM, CTPOUTH
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AeSITeJIbHOCTH YYCHUKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS

20. Ob606maromuit ypok no teme «IIpsmas u JIOTHYECKYIO LIEMOYKY PACCYKIEHUHN; KPUTHUECKU

oOpaTHasi IPOMOPLIMOHATIEHOCTH OLICHMBATh MOJYYEHHBIN OTBET, OCYILIECTBIISTh
21. Koumponvnuas paooma Ne 2 «Ilpsimas u CaMOKOHTPOJIb, POBEPsASE OTBET HA COOTBETCTBUE

o0paTHasi NPONOPUHOHAILHOCTH YCJIOBHIO.

I'naBa3 Bgenenne B aareopy (10 yacos)

22. 3.1 bykBeHHas 3anUCh CBOMCTB AEHCTBUI HaJ [IpuMeHsTh A3bIK AJIreOpbI MPU BBHITIOJIHEHUH

YU CIaMU AJIEMEHTAPHBIX 3HAKOBO-CUMBOJIMYECKUX JIEHCTBUIA:
23. 3.2 IIpeoOpa3zoBanre OYKBEHHBIX BBIPAXKEHUN UCITI0JIb30BaTh OYKBBI /I 0003HAUCHUS YUCEN, TS
24, 3.2 IIpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHUI 3anucu OOIIMX YTBEPKIECHUHN; MOJIEIUPOBATh
25, 3.2 IIpeobpazoBanrie OYKBEHHBIX BhIpaKEHUN OyKBEHHBIMHU BBIPAKCHUSAMH yCIIOBUS, ONIICAHHbIE
26. 3.3 PackpeiTne CKOOOK CJIOBECHO, PUCYHKOM HJIHA YEPTEIKOM; HpeO6pa30BBIBaTB
27. 3.3 PackpsITHE CKOOOK anredpandyeckue CyMMbl U IPOU3BEACHUS (BBIMOIHATh
28. 3.4 IpuBeaeHne MONOOHBIX ClIAraeMbIX MPUBEAECHUE TIOJIOOHBIX CIIara€MbIX, PACKPBITHE CKOOOK,
29. 3.4 IpuBeaeHre MONOOHBIX ClIAraeMbIX YIPOILEHNE IPOU3BEAEHUIT). BBINOIHATE YnCI0BBIE
30, OBoGILarOIIH YPOK 110 TeMe «BBCCHHE b MOJICTAHOBKYU B OYKBEHHOE BBIPAYKEHUE, BEIUUCISATD

YUCJIOBOE 3HaYEHNE OYKBEHHOT'O BBIPAXKEHHUS.

anreopy»
31. Konumponvnaa paboma Ne 3 «<BBenenue B

ajaredopy»

I'1aBa 4 YpaBHenus (10 yacoB)

32. 4.1 AnreOpandeckuii cnoco0 penieHus 3a1a4y [lepexoauTh OT CTOBECHOUM (POPMYITUPOBKH YCIOBHS
33. 4.1 AnreOpandeckuii cnoco0 pelieHus 3aa4y 3a/layy K ajareOpanvyeckoi MoJenu MmyTéM COCTaBICHUS
34. 4.2 KopHu ypaBHEHUS ypaBHeHHUs. [IpoBOANTE TOKa3aTEIbHBIE PACCYKIACHUS O
35. 4.3 Pemnienue ypaBHEHUM KOPHSIX YPaBHEHHMS C OTIOPOI Ha OMpEIeICHUE KOPHSI.
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AeSITeJIbHOCTH YYCHUKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS
36. 4.3 PemieHue ypaBHEHH OOBsaACHATH U HOPMYIUPOBATH MTPaBUIIA IPEOOPA30OBAHUS
37. 4.3 Penienue ypaBHEHUI ypaBHeHH. KOHCTpyHpOBaTh alirOPUTM PELICHUS
38. 4.4 PemeHne 3a1a4 ¢ IOMOIIBIO YPABHEHUM JIMHENHBIX YPaBHEHUH, PACIIO3HABATH JINHEUHBIE
39. 4.4 PerreHue 3aa4 ¢ IOMOIIbIO YpaBHCHHUI YPaBHEHUS, PEIIATh TMHEHHBIC YPABHEHUS, a TAKKE
40, 4.4 Pemienue 3aJ1a4 C IIOMOIIBIO ypaBHCHI/Iﬁ YpaBHCHUA, CBOAAIINCCA K HUM, C ITIOMOIIBIO HpOCTGfIHIHX
41. npeodpazoBanuii. PemaTh TEKCTOBBIC 3a]1a4U
anredpanvecKuM CrocoOOM: COCTaBIISATh YPABHEHUE TIO
YCIJIOBHIO 33J]a4M, PEIIaTh COCTABJIEHHOE YPaBHEHHUE.
Koumponvunas paboma Ne 4 «Y paBHeHUSI» IIpoBoauTh paccyaeHus, OCHOBAaHHbBIC Ha
WHTEPIPETALNN YCIOBHS IOCTABJIICHHOM 3aJ1a4H, JUIs
IIOMCKA LEJIBIX KOPHEW HEKOTOPBIX HECIOXKHBIX
HEJINHEVHBIX YPAaBHEHUU.
I'maBa 5 Koopaunarsl u rpaguku (9 yacon)
42. 5.1 MHOXk€eCTBO TOYEK Ha KOOPAUHATHON N300paxxkath ynciaa TOUKaMu KOOPAMHATHOW MPSIMOiA,
PSIMOU Iapbl YACEJI TOYKAMHU KOOPIUHATHOMN TIOCKOCTH.
43. 5.2 PaccTostHue MeX Iy TOUKaMHu KoopAuHaTHOW | CTPOUTH Ha KOOPAMHATHOM INIOCKOCTH F€OMETPUYECKUE
npsIMOiA M300paKEHHSI MHOYKECTB, 33JIaHHbIX allreOpanyecku,
44, 5.3 MHO€eCTBO TOYEK Ha KOOPAMHATHOM ONKCHIBATh MHOXECTBA TOUYEK KOOPAMHATHON IIJIOCKOCTH
TIJIOCKOCTH (obGmacTy, OrpaHMYCHHBIC TOPU3OHTATBLHBIMU U
45, 5.3 MHOXeCTBO TOYEK Ha KOOPAUHATHOM BEPTHUKAJIbLHBIMHU MPSMBIMH | TIP.) aareOpandecKuMH
IIJIOCKOCTH COOTHOILIECHUSIMU.
46. 5.4 I'paduku Crpoutb rpadvKu IPOCTEHITNX 3aBHCUMOCTEH, 33/ TaHHBIX
47. 5.5 Emé HeckoabpK0 Ba)KHBIX I‘pa(l)I/IKOB EUIFGGpaI/I‘—IeCKI/IMI/I COOTHOLICHUAMMU, IIPOBOAUTH
48. 5.5 EIlé HeCKOIbKO BaXKHBIX IPA(UKOB HECJIOKHbBIE UCCIIE0OBAHNUSA OCOOEHHOCTEH 3THUX
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoka NAesITeJIbHOCTH YUeHHKA (HA YPOBHE Y4eOHBIX nposeje
AeidcTBU) HHUS
49, 5.6 I'paduku BOKpyT HAC rpaduKoB.
50. Koumponvnas paooma N 5 «Koopaunarel 1 | MozenupoBaTh peanbHble 3aBUCUMOCTH rpapHKaMU.
rpaukm» Yurath rpaduku peaabHbIX 3aBUCUIMOCTEH.
I'naBa 6 CBoiicTBa CTeNeHN ¢ HATYPAJIbHBIM NMOKa3aTesjaeM (9 yacos)
ol. 6.1 IIpousBeeHre U YaCTHOE CTEIIEHEH dopMyIUpOBaTh, 3aIIUCHIBATh B CHMBOJINUECKOM hopme U
52. 6.1 IIpousBeeHre U YaCTHOE CTEIIEHEH 000CHOBBIBaTh CBOMCTBA CTEIIEHU C HATYpaTbHBIM
53. 6.2 CTeneHsp CTEIEHH, IPOU3BEICHHUS K ApoOr | TOKA3aTeIeM, IPUMEHATh CBOMCTBA CTEINICHHU IS
o4, 6.2 CTeneHp CTENEHN, IPOU3BEICHHS M IpoOK | IPEOOpa3soBaHMsl BLIPAKEHUM M BHIYMCIICHUN. BIIOIHATH
55. 6.2 CreneHn CTEIICHU, TPOU3BEJICHUS U I[p061/1 H€p€60p BCEX BO3MOJXXHBIX BAPHAHTOB 1A HCpGCLIéTa
56. 6.3 Pemieaue KOM6I/IHaTOpHBIX 3a1a4 00BEKTOB MJI KOMOMHAITUH. HpI/IMeHSITB IIpaBHIIO
57. 6.3 PerieHne KOMOHHATOPHBIX 3324 KOMOMHATOPHOT'O0 YMHOKEHHUS /IS pELICHUS 3a]1a4 Ha
58. 6.4 TlepecTaHOBKH HaXO0XJIEHUE YHciIa 00bEKTOB NI KOMOMHAIUIA
59. (InaroHaqu MHOTOYTOJIbHUKA, PYKOIIOXATHS, YUCIIO
I{oumpoﬂbuag paﬁoma N 6 «CrTeneln ¢ KOJOB, IJ_II/I(l)pOB, naponeﬁ uT. H.). Pacrnio3naBath 3amaun
HATYpPaJbHbIM MOKa3aTeJIeM» Ha OIIpCACIICHNEC YMCJIa IICPECTAHOBOK U BBIITOJIHATD
COOTBETCTBYIOIINE BEIYUCIICHUSI.
I'naBa 7 Muorouiensl (15 yacoB)
60. 7.1 OgHOYJIEHBI 1 MHOTOYWIEHEI BruInoHsaTh 1eicTBUSA ¢ MHOTOYJIEHAMM.
61. 7.2 Clio)XeHre U BRIYMTAaHNE MHOTOUYJICHOB Jloxa3pIBaTh GOPMYIIBI COKPAIIEHHOTO YMHOKEHUS JIJIs
62. 7.2 Cno)keHre ¥ BBIYMTAaHHE MHOTOYJICHOB JBY4JIECHOB, IPUMEHATH UX B IPE0OPa30BaHMAX
63. 7.3 YMHOXEHHE OJHOUICHA HA MHOTOYJICH BBIPA)KEHUS M BBIYHUCIICHHSIX.
64. 7.3 YMHOXK€EeHUE OJHOWICHA HA MHOTOWIECH [IpoBOaUTE HMCCAEN0BAHKE 11 KOHCTPYUPOBAHUSA U
65. 7.4 YMHOXXEHHE MHOTOWICHA HA MHOTOUJICH TMOCIIE/IYIOIIET0 JJ0Ka3aTebCTBA HOBBIX (hOPMYJI
66. /.4 YMHOXK€HHE MHOTO4YIeHa HA MHOTOYJIEH COKPAIIEHHOTO YMHOXKEHHS.
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHUKA (Ha YPOBHe y4eOHbIX nposeje
AeidcTBU) HHUS

67. 7.4 YMHOXXEHHE MHOTOUYJICHA HA MHOTOYJICH Pemate ypaBHEHMS, CBOIAIINECS K JIMHEHHBIM
68. 7.5 ®opmyIbl KBajipaTa CYMMBI U KBajipaTa YpaBHEHUSIM.

pPa3HOCTH PemaTe TekCTOBBIE 3a1a4M ATE€OPAaNnYECKUM CIIOCOOOM:
69. 7.5 ®opmyIibl KBagpaTa CyMMBbI M KBaapara MOJEIUPOBATh YCIOBUE 3314l PUCYHKOM, YEPTEKOM;

Pa3HOCTHU NEPEXOIUTH OT CIOBECHOW (POPMYITHPOBKH yCIOBUS
70. 7.5 ®opmyIibl KBagpaTa CyMMBI M KBapaTa 3aa4M K anre6pa1/1tleCK0171 MOJIEJIN ITYTEM COCTABJIEHUS

Pa3HOCTH YpaBHEHUS; PEIIaTh COCTABIIEHHOE YpaBHEHUE.
71. 7.6 Penienue 3a1a4 ¢ TOMOIIBIO YPaBHEHUI
72, 7.6 Pemienue 3a1a4 ¢ TOMOIIBIO YPABHEHUM
73. 7.6 Pemenue 3a7a4 ¢ TOMOIIBIO YPaBHEHHIA
74. Koumponwvunas paboma Ne | «MHOTOYJIEHbI U

O/THOYJI€HbD»

I'naBa 8 Pazyio:kenne MHOro4JieHOB Ha MHOKuTean (15 yacoB)

75. 8.1 BeiHeceHune o011ero MHOXKHUTENS 32 CKOOKHM | BBIMOTHATE pa3ioKeHHe MHOTOYJICHOB HA MHOYKUTEIIH,
76. 8.1 BeiHeceHnne 00IIero MHOKHUTENS 32 CKOOKH | TPUMEHSIST pa3IMYHbIC CIIOCOOBI; aHAIU3UPOBATh
77, 8.2 Cnnoco0 rpynnupoBKH MHOT'OYJIECH U PACIO3HAaBATh BO3MOXKHOCTb IIPUMEHEHUS
8. 8.2 Crioco0 rpyniupoBKH TOTO WJIM MHOTO IPUEMA Pa3JI0KEHHSI €T0 HA MHOKUTEIIH.
79. 8.2 Criocob rpynmnupoBKU [TpuMeHsTh pazinyHbie (GOPMbI CAMOKOHTPOJISI PU
80. 8.3 dopmyna pa3HOCTH KBAJIPaTOB BBITIOJIHEHUU [IPEOOPa3OBaHHI.
81. 8.3 ®opMyIa pa3HOCTH KBAAPATOB [IpuMeHsTh pa3okeHUe Ha MHOKHUTEIIN K PEIICHUIO
82. 8.4 ®opMyJibl CyMMBI M pa3HOCTH KyOOB YPaBHEHHH.
83. 8.4 ®opmysibl CyMMBI M pa3HOCTH KyOOB
84. 8.5 PaznoxeHrue Ha MHOXKHUTEIHU C

IMPUMCHCHUECM HECKOJIbKHUX CII0CO00B
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AeSITeJIbHOCTH YYCHUKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS
85. 8.5 PaznoxeHne Ha MHOXKHUTEIN C

IMMPUMCHCHUECM HCCKOJIbKHX croco0oB

86. 8.6 Pemenne ypaBHEHUI C TOMOIIBIO
pa3I0KEeHUs] HA MHOKUTEIN
87. 8.6 PelieHrne ypaBHEHHUI C TOMOIIBIO
PA3JI0AKEHUSI HA MHOXKHUTEIH
88. Oo6o0maromuit ypok o teme «Paznoxenue
MHOT'OYJIEHOB HA MHOKHTEJIH
89. Koumponvnaa paboma Ne 8 «PaszjioxeHue
MHOTO4YJIEHOB HA MHOKHTEJII)
I'maBa9 Yacrora u BeposSITHOCTH (5 4aCOB)
90. 9.1 Ciyuaiinbie cOOBITHS [IpoBOANTE DKCHEPUMEHTHI CO CIIy4YalHBIMU UCXOAAMHU, B
91. 9.1 Cnyuaiinble COOBITHS TOM YHUCJIE C TOMOIIBIO KOMIIBIOTEPHOTO MOJICIIMPOBAHMUS,
92. 9.2 YacroTa Clly4aifHOr0 COOBITUS MHTEPIIPETUPOBATH UX PE3YIbTATHI. BEIUUCIATH YaCTOTY
93. 9.3 BeposSITHOCTP CITy4aliHOTO COOBITHUS CJIy4aifHOTO COOBITHSI; OLICHUBATh BEPOATHOCTH C
94. 03 BeposTHOCTH CiTydaifHOTO COOBITHSA TMOMOIIBIO YaCTOTHI, ITOJTYYEHHOHN ONBITHBIM MTyTEM;
MIPOTHO3UPOBATH YaCTOTY HACTYIUICHUS COOBITHS 1O €ro
BeposTHOCTU. [[pUBOANTH MPUMEPHI CITyYaliHBIX COOBITHIA,
B YACTHOCTH JIOCTOBEPHBIX Y HEBO3MOXKHBIX COOBITHH,
MaJIOBEPOSATHBIX COOBITUH. [[puBOANTH MPUMEPHI
PABHOBEPOSTHBIX COOBITHIA.
IToBTOpenue (8 yacos)
95. [ToBTOpEHue. CuctemaTtuzanus u 000011IeHHE TOJyYeHHBIX 3HAHUN 3a

[Ipsimas 1 oOpaTHasi MPONOPIIMOHATIBHOCTH

Kypc anreOpsl 7 Kiacca, peneHre 3a1a4 1Mo BCeM TeMaM,
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHUKA (Ha YPOBHe y4eOHbIX nposeje
AeidcTBU) HHUS
96. [ToBTOpEeHME. YpaBHEHUS U PEIICHHE 3a1a4 C MPUMEHEHNE N3YICHHBIX CBOMCTB B KOMITJIEKCE MTPHU
ITIOMOUIBI0 YPAaBHEHUN pelLlIeHuy 3a1ay.
97. [ToBTOpenue. CBolcTBa CTENEHU C
HaTypaJbHBIM TOKa3aTeaeM. MHOTOUJICHBI
98. [ToBropenue. Koopaunarel u rpadhuxu
99. Hmozosasa konmponvuas paooma Ne 9
100. | [ToBTOpenue. Pemenue 3amay 1mo Kypcy
anreOpsl 7 Kiacca
101. | IloBTopenue. Pemenue 3amad mo Kypcy
anreOpsl 7 Kiacca
102. | IloBTopenue. Pemenue 3ama4 mo Kypcy

anreOpsl 7 Kiacca

KaﬂennapHO-TeMaaneckoe INIAHUPOBAHUE

o ajredope 1Js 7 Kiacca no yueoOHuKky «Anareopa. 7 kiaace» I'. B. /lopodeeBa u ap., «IIpocBemenue», 2016

(4 yaca B Henes10, Bcero 136 yacon)

HpI/I nonagaHu KOHTPOJbHBIX pa60T Ha IMMOHCACIBHUK KOJINYCCTBO YaCOB B TEMC MOXCT OBITh U3MEHEHO (YBGJ'II/I‘ICHO 401041

YMEHBIIEHO) Ha 1-2 3a cYeT 4acoB MOBTOPEHHS.

29




Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AESITeJIbHOCTH YYCHHKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS
I'naBa 1l Jlpo0u u npoueHTshl (16 yacon)
1. 1.1 CpaBHenue npobeit CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.
2. 1.1 CpaBHenue qpobeit BBINOIHATH BEIYKUCIIEHUS C PALTMOHAIBHBIMHU YUCIIAMM,
3. 1.2 Beruucienus ¢ pairoOHaIbHBIMH YHUCIaAMU BBIYHCIIATH 3HAUEHUS CTENIEHEN C HATYpaJIbHbIMU
4, 1.2 BpiunciieHns ¢ palliOHAIbHBIMHU YHCIIAMU MOKa3aTe/sIMU. BBIMOTHATE NPUKKUIKY U OILIEHKY B XOJIE
5. 1.3 Crene”s C HaTypaJIbHBIM ITOKAa3aTeIeM BbIUHMCIeHUN. McITonp30BaTh DKBUBAJICHTHBIC
6. 1.3 Crenenb ¢ HaTypaJIbHBIM MOKa3aTEIEM PEJCTABIEHUS JIPOOHBIX YKMCEI [IPU UX CPABHEHUH U B
7. 1.4 3amauu HA IPOLICHTHI BBIYMCIICHUSIX. [IpOBOIUTE HECTIOKHBIE UCCIIEIOBAHNUS,
8. 1.4 3afaun HA IPOLCHTHI CBSI3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEI, ONUPAsICh HA
9. 1.4 3ajiauy Ha IPOLICHTbI YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C
10. | 1.4 3azauu Ha IPOLEHTHI MCIIOJIb30BaHUEM KaJIbKYJISATOPA, KOMIIBIOTEPA).
11. | 1.4 3azaun Ha IPOLEHTHI OcyHIGCTanfTL nouck nupopmaruu (8 CMN),
12. 1.5CTaTHCTHYECK e XapaKTePUCTHKH COJZIepIKallleld TaHHbIE, BEIPAKEHHBIE B POLEHTAX,
13, 1.5CTATHCTHYECKHE XAPAKTEPHCTHKH MHTEPHPETUPOBATH ATH JIaHHbIE. Pemars 3a1aun Ha }
14 1_5CTATHCTHYCCKIE XapAKTePHCTHKH MPOIIEHTHI U IPOOU (B TOM YHCIIE 3a]]a4 U3 pealibHON
15. OGob@IomHH YPOK «JIpo6H 1 TPOLCHTED MPaKTUKH, UCTIONB3YS TPU HEOOXOJUMOCTH
16. KaJIbKYJISITOP). [IpUBOUTH MPpUMEPHI YUCIOBBIX JAHHBIX

Koumponovnaa paboma Ne 1 «[Ipodu n
NMPOLEHTHD)

(iena, poct, BpeMs Ha JOpPOry), HAXOAUTh CpeaHEE
apu(pMETHIECKOE, MOTy U pPa3Max YHCIOBBIX HA0OPOB, B
TOM YHCJIE U3BJICKass HEOOXO0IUMYI0 HH(POPMAITUIO U3
Tabnui u quarpamm. [IpuBoaUTE comepkaTenbHbIe
MIPUMEPHI UCTIOJIB30BAHUS CPETHETO apru(PMETHIECKOTO,
MOJIBI ¥ pa3Maxa Jijisi OTIMCaHUs JTaHHBIX
(memorpadudeckre u COMOIOTHUCCKHE JaHHBIE,
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AESITeJIbHOCTH YYCHHKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS
CHOPTUBHBIE NTOKA3ATENU U T. [1.)
I'naBa 2 Ilpsimas u oOpaTHasi nponopunoHaabHocTH (10 yacoB)
17, 2.1 3aBUCUMOCTH U HOPMYIIBI MopaenupoBaTh HECI0KHBIE 3aBUCUMOCTH C TIOMOIIBIO
18. 2.2 Tlpsimasi MpONOPUHOHAIBHOCTb. (GhopMyII; BBITIOJHSTE BEIYUCIICHUS 110 (hopMyIiaMm,
OO6partHasi MpONOPIUOHATBHOCTb. BBIpAXKaTh U3 (GOPMYJIbI OJTHA BEIMYUHBI Uepe3 JPyTrHe.
19. 2.2 Tlpsimasi MpONOPUHOHAIBHOCTb. Pacno3naBaTh npsiMyt0 ¥ 0OpaTHYIO IPOTOPIIMOHAIBHBIE
OO6partHasi MpONOPIUOHATBHOCTb. 3aBUCUMOCTH. VICTI0JIb30BaTh CBOMCTBA MPSMON U
20. 2.3 Ilponopiun. PemieHue 3a1a4 ¢ MOMOIIBIO oOpaTHOM MPONOPIUOHAIBHOCTH IS BBITTOJTHEHUS
IPOTIOPIIHiA MPAKTUYECKUX PacyE€TOB. PemaTh TEKCTOBBIE 3a/1a4u Ha
21. 2.3 IIponopuuwn. Pemenue 3a1a4 ¢ OMOLIBIO IpsAMYIO U 00OpaTHYIO MPOMOPIIMOHATIBEHBIE 3aBUCUMOCTH,
IPONOPIMIA Ha MPOIOPIIMOHATILHOE JieJIeHre (B TOM YHUCIIE C
22. 2.3 Ilpomopruu. Pemenwe 3a1a49 ¢ TOMOIIBIO KOHTEKCTOM W3 CMEXXHBIX JUCHHUILINH, U3 PEATbHON
TPOTIOPIHNiA JKWU3HU). AHATU3UPOBATH U OCMBICIIMBATh TEKCT 3aJlauu,
23. 2.3 ITponopiuu. Pemenue 3a1ad ¢ mOMOIIbIO MOZEJIUPOBATD YCIOBUEC € IIOMOIIBIO CXEM, CTPOUTD
IIPOTIOPLUIA JIOTUYECKYIO LIETIOUKY PaCCyKACHHMN; KpUTUUECKU
24. 2.4 TIpOIOPLHOHANBHOE [IeIICHHUE OLICHMBATh MOJYYEHHbBIH OTBET, OCYILIECTBIIATh
25, O6o6waromuii ypok 1o teme «[Ipsamas 1 CaMOKOHTPOJIb, POBEPSISi OTBET HA COOTBETCTBUE
oOpaTtHasi IpOIOPINOHATBHOCTI YCIOBHIO.
26. Koumponwvnan paooma Ne 2 «Ilpsimas u
oOpaTHasi IPONOPUMOHAIBHOCTID)
I'naa3 Bgenenue B aiareopy (11 yacos)
217. 3.1 bykBeHHas 3anUCh CBOMCTB AEHCTBUIl HaJ [IpuMeHSTh S3BIK AJIreOpbI MPU BBHITTOJIHCHUH
yuCcIaMu AJIEMEHTAPHBIX 3HAKOBO-CUMBOJIUYECKUX JIEUCTBUM:
28. 3.2 TIpeoOpazoBanre OYKBEHHBIX BBIPAKEHUN MCITIOJIH30BaTh OYKBHI /71 0003HAUCHUS YUCEN, TS
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS

29. 3.2 IlpeoOpa3zoBanne OYKBEHHBIX BBIPAXKEHHIM 3aIycy OOIINX YTBEPHKICHUH; MOJICTHUPOBATD
30. 3.2 IIpeoOpa3zoBanre OYKBEHHBIX BBIPAKCHUIN OYKBEHHBIMU BBIPKEHUSMH YCIIOBHS, ONMCAHHbBIE
31. 3.3 PackpbITHE CKOOOK CIIOBECHO, PUCYHKOM HJIM YEPTEKOM; IPE0OPa30BhIBAThH
32. 3.3 PackpbITHE CKOOOK anreOpanyecKue CyMMBbI U TTPOU3BEICHUS (BBITIOJIHSITh
33. 34 IIpuBenenue MOJIOOHBIX CJIaraeMbIX IIPUBCIACHNUC ITOJTOOHBIX CllaraeMBbIX, PacCKpbITHE CKOOOK,
34. 34 HpI/IBeI[eHHe HOI[O6HBIX cllaraeMbIX YHOPOIICHUC HpOH3B€I[CHHfI). BEINONIHATE YMCIIOBEIC
35, 3.4 TIpHBCACHHE TOXOGHBIX CAAracMbIx MOJICTAHOBKY B OYKBEHHOE BBIPAKEHUE, BEIYUCIISATH

YHCJIOBOE 3HaUYEHNE OYKBEHHOTO BBIPAKECHHUSI.
36. O6o0maroiuit ypok mo reme «Benenue B

anredpy»
37. Konumponvnaa paboma Ne 3 «<BBenenue B
ajreopy»
I'naBa 4 YpaBHenns (13 yacos)

38. 4.1 AnreOpandeckuii cnoco0 penieHus 3a1a4y [lepexoauTh OT CTOBECHON (POPMYIHPOBKH YCIOBUS
39. 4.1 AnreOpandeckuii cnoco0 pelieHus 3a1a4y 3a/1a4d K anreOpanyeckor MoJIesu MyTEM COCTaBJICHUS
40. 4.1 AnreOpandeckuii cioco0 pemeHus 3a1a4 ypaBHeHus. [IpoBOANTE JOKA3aTCIBHBIC PACCYKIACHHS O
41. 4.2 KopHu ypaBHCHHS KOPHSAX YPAaBHEHMs C OIIOPOM Ha ONPEIEICHUE KOPHS.
42. 4.3 PemeHne ypaBHEHHil OOBsCHITH U (HOPMYJIMPOBATH TIPaBUJIA TPEOOpa3OBaAHUS
43. 4.3 Pemenue ypaBHEHHMI ypaBHeHUI. KOHCTpyHpOBaTh aIrOpUTM PEIICHUS
44. 4.3 PelieHne ypaBHCHHIA JMHENHBIX ypaBHEHUH, paclio3HaBaTh JINHEWHbIE
45. 4.4 PemieHure 3a1a4 ¢ IOMOLIBIO YPaBHEHUM YPaBHEHHs, PELIAaTh IMHEHHBIC YPABHEHNS, A TAKKE
46. 4.4 Pewenue 3a1a4 ¢ IOMOIIBIO ypaBHEHHIA YpaBHEHUS, CBOISIIMECS K HUM, C TIOMOIIBIO TTPOCTEHIITNX
47 4.4 Pewenne 3a/1a4 C IOMOLIBIO YPaBHEHMIL npeodpazoBaHuii. PemaTh TEKCTOBBIC 3a1a4U
48. 4 .4 Pewenne 3a1a4 ¢ NOMOIIBIO YPaBHEHHUi anredpanyeckuM CrocoOOM: COCTaBIISATh YPABHEHUE TIO
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa AeATEJHbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX npoBeje
AeidcTBU) HHUS
49, O6o0maronuii ypok 1o TemMe «YpaBHECHUSD) YCIIOBHIO 3aJ]a4H, PEIIaTh COCTABIIEHHOE YpaBHEHHUE.

50. [IpoBoaNTh paccy’ae€HUSI, OCHOBAHHBIE HA

Konmponsnas pacoma Ne 4 <Y papHenus HHTEPIPETALH YCIIOBHS IIOCTABJICHHOM 3aJa4H, JUIs
TIOMCKA LIEJIBIX KOPHEH HEKOTOPBIX HECIOKHBIX
HEJIMHEWHBIX YPABHEHHUM.
I'maBa 5 Koopaunartsl u rpadguxu (14 yacos)

ol. 5.1 MHOX%€eCTBO TOYEK Ha KOOPAUHATHON N300pakath unciaa TOYKaMu KOOPAUHATHOU MIPSIMOiA,
npsIMON Mapbl YUCEJ TOYKAMU KOOPAUHATHOM TIOCKOCTH.

52. 5.1 MHOX€eCTBO TOYEK Ha KOOPAUHATHON CtpouTh Ha KOOPJMHATHOU INIOCKOCTH T€OMETPUUYECKUE
npsIMON M300paKEeHUSI MHOYKECTB, 33JJaHHbIX ajIreOpanveck,

53. 5.2 PaccTosiHre MEX/Ty TOYKaMU KOOPIMHATHOM | OIMCHIBATE MHOXKECTBA TOYEK KOOPAUHATHOM IIIIOCKOCTH
PSIMON (oOnacTu, OrpaHUYECHHBIE TOPU3OHTATIBLHBIMU U

54, 5.2 PaccTostHME MEXy TOYKAMHU KOOPAUHATHON | BEPTHKAILHBIMU MPAMBIMU U IIp.) aIre0pandecKuMu
IPSAMON COOTHOUIECHUSIMH.

55. 5.3 MHOECTBO TOYEK Ha KOOPAMHATHOMN CrpouTtb rpaduku IPOCTEUIINX 3aBUCUMOCTEH, 33 ITaHHBIX
JIOCKOCTH anreOpanyecKuMU COOTHOIICHUSIMU, IPOBOUTH

56. 5.3 MHOXEeCTBO TOUYEK Ha KOOpI[HHaTHOﬁ HECJIOJKHBIEC MCCIICIOBAHUS 0COOCHHOCTEHN ATUX
IIOCKOCTHU rpapuKoB.

57. 5.4 T'pacduku MonenupoBaTh peaibHble 3aBUCUMOCTH TpaduKaMu.

58. 5.4 Tpadukn Yurats rpaduku peasbHbIX 3aBUCUMOCTEH.

99. 5.5 E1ié HeCKOJIbKO BayKHBIX IpauKoOB

60. 5.5 Emé HecKoJbKO BaKHBIX TpauKoB

61. 5.6 I'paduku BOKpyr HaAC

62. 5.6 I'paduku BOKpyT HAC
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS

63. O6o6mmaromuii ypok o teme «Koopauaater u

rpadukm)
64. Koumponwvnan paooma Ne 5 «KoopauHaThl U

rpagukmn»

I'n1aBa 6 CBoiicTBa CTeNeHN ¢ HATYPaJbHBIM Noka3ateneM (12 yacos)

65. 6.1 [Ipon3BeeHnEe U YaCTHOE CTEIIECHEN dopMyIHpOBaTh, 3aMUCHIBATH B CUMBOJIMYECKON (hopme U
66. 6.1 [Ipon3BeeHne U YaCTHOE CTEIICHEM 000CHOBBIBaTh CBOMCTBA CTENEHU C HATYpPaIbHBIM
67. 6.2 CTeneHsp CTEIEHH, IPOU3BENECHHUS U ApoOr | TOKA3aTelIeM, IPUMEHATh CBOMCTBA CTEINICHHU IS
68. 6.2 CTeneHp CTENEeHN, IPOU3BECHHS U IpoOn | IPE0Opa3soBaHust BEIPAKCHUM M BHIYMCIICHUH. BBIIOIHATE
69. 6.2 CTeneHb CTENEHN, POM3BEAEHHS M Ipodu | IepeOOp BCeX BO3MOXKHBIX BAPUAHTOB IS IIepecuETa
70. 6.3 Pemenrie KOMOMHATOPHBIX 337124 00BEKTOB UM KOMOMHAIMK. [I[puMeHsTh mpaBuIIo
71. 6.3 PermieHne KOMOMHATOPHBIX 3324 KOMOMHATOPHOT'O YMHOKEHHUS /IS pELICHUsI 3a]1a4 Ha
72. 6.3 PermeHne KOMOHHATOPHBIX 3324 HaX0KJICHUE Yrciaa 00bEKTOB UM KOMOWHAIINN
73. 6.4 TlepecTaHOBKN (InaroHaqu MHOTOYTOJIbHUKA, PYKOIIOXATHS, YUCIIO
74. 6.4 [lepecTaHoBKH KOJI0B, M(poB, maposeit u 1. n1.). Pacno3HaBate 3a1aun
75, O6o6maromHil ypok mo Teme «CBoficTa Ha ONpeesICHUE YKCIa MEPECTAaHOBOK U BBIMOJIHATH

CTENEHU C HATYPAIbHBIM MOKA3aTENEM COOTBETCTBYIOIINC BHITHCIICHHA.
76. Konumponvnuas paooma Ne 6 «CteneHn ¢

HATYPAJbHBIM MOKA3aTeJIeM»

I'naBa 7 Muorouwiensl (20 yacoB)

17. 7.1 OgHOYJIEHBI 1 MHOTOUYWIEHEI BruimoHsATh IecTBUSA ¢ MHOTOYJIEHAMM.
/8. 7.1 OIHOYJIEHBI 1 MHOTOUJICHBI JlokxaspIiBaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS TS
79. 7.2 Cji0)eHre U BBIYMTaHHE MHOTOUYJICHOB JIBYYJICHOB, TPUMEHSTH UX B TIPeoOpa30BaHUAX
80. 7.2 Crio)xeHre ¥ BRIYMTAaHNE MHOTOYJICHOB BBIPAKCHHUS M BBIYUCIICHHAX.
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
81. 7.3 YMHOXXEHHE OJHOWICHA HA MHOTOYWIEH [IpoBOAUTE MCCIIENOBAHUE 11 KOHCTPYUPOBAHHUS U
82. 7.3 YMHOXXEHHE OJHOWICHA HA MHOTOYWIEH MOCIIEAYIOLIETO I0Ka3aTeIbCTBA HOBBIX (DOpMyIT
83. 7.3 YMHOXEHHE OJHOYICHA HA MHOTOUYJICH COKPAIIEHHOTO YMHOKCHHUS.
84. 7.4 YMHOXKEHHE MHOTOUYJIEHA HA MHOTOYJIEH Penrath ypaBHEHHsI, CBOJSIINECS K TMHCHHBIM
85. 7.4 YMHOKEHHE MHOTOYJIEHA HA MHOTOYJICH YPaBHCHUAM.
86. 7.4 YMHOXKEHIE MHOTOUYJICHA Ha MHOTOWICH Pemiath TEKCTOBBIC 334K AJIr€OpandecKruM CIIOCOOOM:
87. 7.4 YMHOXKEHHE MHOTOYJIEHA HA MHOTOWICH MOZEIAPOBATE YCIOBUC 3a1a1TH PUCYHKOM, ICPTEIKOM,
88. 7.5 ®opmynbl KBagpaTa CyMMBI M KBaJpara TMEePEXOIHUTH OT CIOBECHON (OPMYIMPOBKU YCIOBHS
pa3sHOCTH 3aJlayy K ajareOpandeckoi MoJienu MmyTéM COCTaBICHUS
89. 7.5 DOpMyJIbI KBaJpaTa CyMMbI H KBaJpaTa yYpaBHEHUS; PEIIaTh COCTABJIEHHOE YpaBHEHUE.
pPa3HOCTH
90. 7.5 @opmyJibl KBaApaTa CyMMbI U KBajiparta
pPa3HOCTHU
91. 7.6 PelieHne 3a1a4 ¢ IOMOIIbIO YPABHEHHI
92. 7.6 Pemenue 3a7a4 ¢ MOMOIIBIO YPAaBHEHHIA
93. 7.6 Pemenue 3a7a4 ¢ MOMOIIBIO YPAaBHEHHIA
94. 7.6 Pemenue 3a7a4 ¢ MOMOIIBIO YPaBHEHHIA
95. O6o0mmaroiuii ypok 1mo teme « MHOTO4JIeHbBI U
OJTHOWJICHB
96. Konumponvnaa paooma Ne 7 «K MHOTOYJI€HBI H
0JTHOYJI€HbD»
I'maBa 8 Pazioskenne MmHoroujieHoB Ha MHokuTean (20 yacoB)
97. 8.1 BeiHeceHue o011ero MHOXKHUTENS 32 CKOOKH | BBIMOMHATH pa3iokeHre MHOTOUYJICHOB Ha MHOYKUTEIIH,
98. 8.1 BeineceHue 00IIero MHOKHUTENS 38 CKOOKH | TPUMEHSISl pa3fIMyHbIe CIIOCOObI; aHAIU3UPOBATh
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
99. 8.2 Crioco0 rpynmupoBKU MHOTOWICH U PaClo3HaBaTh BO3MOYKHOCTh IPUMECHECHUS
100. | 8.2 Cnocob rpynmupoBKH TOTO WJIM HHOTO pUEMa Pa3I0KEHHS €T0 Ha MHOXKUTEIH.
101. 8.2 Crioco0 rpynmupoBKU [TpumensTs paznudabie GOPMBI CAMOKOHTPOJIS TIPH
102. | 8.2 CrocoO rpynmnupoBKU BBITIOJTHEHUU TPE0OPa30BaAHUIA.
103. 83 CDOpMYJ'Ia pPa3HOCTH KBaJpaTOB HpI/IMCHHTB Pas3IoKCHNUEC HA MHOXKHUTECIIN K PCIICHUIO
104. | 8.3 dopmyna pa3HOCTH KBaJIpaTOB YPaBHCHHUII.
105. | 8.4 ®opmyiibl CyMMBI U Pa3HOCTH KyOOB
106. | 8.4 ®opmyssl CyMMBI M pA3HOCTH KyOOB
107. | 8.4 ®opmyssl CyMMBI 1 pa3HOCTH KyOOB
108. | 8.5 PaznoxeHue Ha MHOXKHUTEIH C
IPUMEHEHUEM HECKOJIBKUX CIIOCOOOB
109. | 8.5 PaznoskeHre Ha MHOXUTEIH C
IPUMEHEHUEM HECKOJIBKHUX CITOCOOOB
110. | 8.5 PaznokeHre Ha MHOXUTEIH C
MIPUMEHEHNEM HECKOJBKHX CITOCOOOB
111. | 8.5 PaznoxeHre Ha MHOKUTEIIU C
MIPUMEHEHNEM HECKOJBKHX CITOCOOOB
112. | 8.6 Pemenne ypaBHEHUI C TOMOIIBIO
Pa3NIOKEHHS] HA MHOYKUTEIH
113. | 8.6 Pemenue ypaBHEHUI C IOMOIIBIO
Pa3IIOKEHHS] HA MHOYKUTEIIH
114. | 8.6 Pemienue ypaBHEHHUI ¢ TOMOIIBIO
Pa3IIOKEHHS] HA MHOYKUTEIH
115. | O6o6miaromuii ypok o teme «Pasnoxxenue
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ypoKa

Tema ypoka

XapakTepHCTHKA OCHOBHBIX BH/IOB
NeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX
AeidcTBU)

Jara
nposeje
HUSA

MHOT'O4JICHOB Ha MHOXKHTCIN»

116. | Koumponsnasa paooma Ne 8 «Pa3zioxenune
MHOT04JIEHOB HA MHOKHTEJTH»
I'maBa9 Yacrora u BepossiTHOCTH (9 4acoB)
117. | 9.1 Cayyaiinbie COOBITHS [IpoBOANTE SKCHEPUMEHTHI CO CIIy4allHBIMU UCXOJAaMU, B
118. | 9.1 Cayuaiinbie COOBITHS TOM YHUCJIE C TOMOIIBI KOMIBIOTEPHOTO MOICIIMPOBAHMUS,
119. | 9.2 YacroTa caydyaifHOTO COOBITHS WHTEPIPETUPOBATH UX PE3YJIbTAThl. BEIUKCIATH YaCTOTY
120. | 9.2 YacToTa cimydailHOTO COOBITHS CIIy4ailHOrO COOBITHSI; OLICHUBATH BEPOSITHOCTD C
121. | 9.2 YacToTa cIy4aifHOrO COOBITHS MTOMOIIIBIO YaCTOThI, TOJIYYEHHOU OMBITHBIM MYTEM;
122. | 9.3 BeposSTHOCT CIIy4aifHOrO COOBITHS MIPOTHO3UPOBATH YaCTOTY HACTYIUICHUS COOBITHS 110 €ro
123. | 9.3 BeposSTHOCTb CIy4aifHOTO COOBITHS BepOSATHOCTU. [IpUBOIUTH MPUMEPBHI CTyYaHBIX COOBITHIA,
124. | 9.3 BeposTHOCTD CITy4aifHOTO COOBITHS B YaCTHOCTH JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
125. OGo6waromuii ypox no teme «Yacrora u MaJIOBEPOSITHBIX COOBITUH. [IpUBOIUTH MpUMEPHI
BEPOSTHOCTEY PaBHOBEPOSITHBIX COOBITHIA.
IHoBTOopenue (11 yacoB)
126. | [loBTOpeHwme. Cucremaruszanus u 0000IIEHHE MOTYYEHHBIX 3HAHUM 32
ITpsimast 1 0OpaTHast TPOTIOPITMOHATEHOCTH Kypc ainredpsl 7 Kilacca, pelieHre 3aa4 Mo BCeM TeMa,
127. | IloBTOopenue. YpaBHEHHS U pEUICHUE 3a]71a4 C MPUMEHEHHUE U3YUYEHHBIX CBOMCTB B KOMILIEKCE TIPU
MMOMOIIBIO YPABHEHUM pEIICHUHN 3a/a4.
128. | IloBTOpenue. YpaBHEHUS U pEUICHUE 33]71a4 C
ITIOMOUIBIO YPAaBHEHUN
129. | IloBTopenue. CBOWCTBA CTETICHH C
HATypaJbHBIM MOKa3areaeM. MHOTOUJICHBI
130. | IloBTopenue. CBOWCTBA CTETIEHHU C
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
HaTypaJbHBIM TIOKa3areieM. MHOTOYICHbI
131. | IloBtopenue. Koopaunate! u rpaduxu
132. | IloBtopenue. Koopaunate! u rpaduxu
133. | Hmozosas konmponvnasn paboma Ne 9
134. | [loBTopenue. Pemenue 3amad 1mo Kypcy
anreOpsl 7 Kiacca
135. | [loBTOpenue. Pemenue 3amay mmo Kypcy
anreOpsl 7 Kiacca
136. | IloBTopenue. Pemenue 3amaq mo Kypcy

anreOpsl 7 Kiacca

KaﬂeHHapHO-TeMaTHqECKOC IJIAHUPOBAHUE

no ajaredpe 1 8 kiacca no yueoOHuKy «Anareopa. 8 kiace» I'. B. lopodeeBa u ap., «IIpocBemenuer, 2017

(3 yaca B Hexemio, Bcero 102 yaca)

HpI/I normagaHu KOHTPOJIbHBIX pa60T Ha IMOHCACIIbHUK KOJINYCCTBO 4aCOB B TCMEC MOXKCT OBITH N3MEHEHO (YBGJ'II/I‘-IGHO NI

YMEHBUIEHO) Ha 1-2 3a cYeT 4acoB MOBTOPEHHS.
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoka NAesITeJIbHOCTH YUeHHKA (HA YPOBHE Y4eOHBIX nposeje
AeidcTBU) HUSA
I'maBa 1 Auareopandeckue apoou (20 yacoB)
1. 1.1 Yto Ttakoe anreOpandeckas Apoob KoncTpynpoBath anredpandeckue BhIPaKEeHHUS.
2. 1.2 OcHOBHOE CBOMCTBO ApodU Haxoauts 0651acTh onpenenaeHus anredpandeckoil 1poou;
3. 1.2 OcHOBHOE CBOMCTBO APOOH BBITIOJIHATE YMCJIOBBIE MIOJCTAHOBKU M BBIUUCIIATH
4, 1.3 CioxeHure 1 BEIYUTAHHUE aIreOpandecKux 3Ha4YeHUE APOOH, B TOM YHUCJIE C TOMOIIBIO KAJIBKYJISITOPA.

npobeit

S. 1.3 CrnoxeHue u BbIYUTAHUE alTeOpandecKux
npobei

6. 1.4 YMHOXeHUE U AelieHne anreOpandecKkux
npo0eit

1. 1.4 YMHOXeEHUE U JelIeHUE alreOpandecKux
npo0eit

8. 1.5 TlpeoOpazoBaHue BhIpaXEHUM, COIEPIKAIINUX
anredpandecKue a1poou

9. 1.5 TIpeoOpa3zoBaHue BRIPAXKEHHM, COACPIKAITUX
anredpandecKue apoou

10. 1.5 TlpeoOpazoBanue BoIpaKEHUH, COAEPKAIIUX
anreOpanyeckue apoou

11. Koumponvnas paboma Nel «Anredpanyeckue
ApoOn»

12, 1.6 Crenens ¢ 11e16IM TTOKa3aTesieM

13. 1.6 Crenens ¢ 11e16IM TTOKa3aTesieM

14. 1.7 CBoiicTBa CTENEHM C 1EJIbIM MOKa3aTeIeM

15. 1.7 CBolicTBa CTEIEHH C LEJIBIM [TOKA3aTEIIEM

®opMyIHpPOBaTH OCHOBHOE CBOKMCTBO alre0panvecKkoi
JpoOu ¥ IPUMEHSTh €To i peoOpa3oBaHust IpoOeH.
BoinonHaTh neficTBUs ¢ aredpandecKuMu IpoosiMu.
[IpumensTh mpeoOpa3oBaHUs BBIPAKEHUH JIs1 PEIICHUS
3aja4. BeipaxkaTe nepeMenHsle U3 popmyn (pusnueckux,
reOMETPUUYECKUX, ONMCHIBAIOIINX OBITOBBIE CUTYALIUN).
[TpoBoAUTH HcCIEI0BaHUS, BBISBISATH 3aKOHOMEPHOCTH.
dopmyarpoBaTh ONpeIeTIeHIE CTENEHH C LIETbIM
MOKa3aTeJIeM.

dopmyIMpoBaTh, 3aNIMCHIBATH B CAMBOJIMYECKON popme u
WLTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA CTETICHU C IIEITBIM
noKa3aTresieM; MPUMEHITh CBOWCTBA CTETICHH TSI
npeoOpa3oBaHus BEIPAKEHUI U BEIYUCICHHM.
Hcrnonb30BaTh 3aMuch YMce B CTAHAAPTHOM BUJE JJIS
BBIPQXEHUS pa3MEpPOB 0OBEKTOB, JJIUTEIBHOCTH
IPOLIECCOB B OKpY»KatoiieM mupe. CpaBHUBATh YUCIA U
BEJIMUMHBI, 3alIMCaHHbIE C UCIIOJIb30BaHueM cTernenu 10.
BBITIONTHSTH BRIUMCICHUS C peaTbHBIMU JTAHHBIMU.
BhIMONMHATE NPUKUAKY U OIEHKY PE3yJIbTaTOB
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
16. 1.7 CBoiicTBa CTENEHM C IIeJIbIM MOKa3aTeIeM BBIYHCIICHUMN.
17, 1.8 Pemenne ypaBHeHH# U 3a71a4
18. 1.8 Pemenne ypaBHeHH# U 3a7a4
19. Oo6o0maroiuit ypok 1o Teme « Anredpanyeckue
JIpOoOm»
20. Konmponvnaa paoboma Ne 2 «Ctenens ¢
1eJIbIM MOKa3aTejeM»
I'naBa 2 Ksagparubie kopuu (15 yacoB)
21. 2.1 3amavya 0 HaXOXKJACHUU CTOPOHBI KBaApaTa dopMyIHpOBaThH OMPEIEICHUS KBaIPATHOTO KOPHS U3
22. 2.2 NppannoHaibHbIC YUCIA gucna. [IpumensaTs rpadpuk GyHKIMHU Y = X2 11
23. 2.3 Teopema ITudaropa HAXOXJICHUSI KOPHEN KBAJIPATHBIX YPAaBHEHU, UCTIOIb3YS
24, 2.3 Teopema I[ludaropa IPY HEOOXOTUMOCTH KaTBKYJISITOP; TPOBOIUTE OIICHKY
25. 2.4 KBasipaTHbIN KOpeHb (aIre0pandecKuii KBaJIpaTHBIX KOpHei. CTpouTh rpadguk GyHKuun y = x ,
0JIXO1) UCCIenoBarth 1o rpaduky e€ cBoiictpa. [[oka3piBaTh
26. 2.4 KBanpaTHbIi KOpeHb (anredpandecKuit CBOMCTBa apr(METHUCCKUX KBAJAPATHBIX KOPHEH;
IOJTXO1) MPUMEHSTH UX K TPEOOPA30BAHUIO BHIPAKECHUM.
217. 2.5 I'paduik 3aBUCUMOCTH  — /5 BbIunciaTh 3Ha4YCHUs BBIPAKEHUH, COINEPKALIUX
28. 2.6 CBOICTBA KBaAPATHBIX KOPHENl KBaIpaTHBIC KOPHH, BBITTOTHATH 3HAKOBO-CHUMBOJNICCKUC
29 2.6 CBoiicTBa KBaIpaTHBIX KOPHE JICHCTBUS C UCIIOJIb30BaHUEM 0003HAYCHHI KBAAPATHOTO
30. 2.7 [peobGpasoBatye BEIpaskeHHH, cogepramux | 1 KYOHIECKOro KOpHS. ,
KBaJ[PATHBIE KOPHHU HCCJ’ICHOBnaTI) ypaBHEHUE X° = d, HAXOJUTh TOYHBIC U
31 2.7 TIpeobpasoBanye BHIPaKEHNH, conepkanux | NPHOMHAKEHHbIE KOpHU npy a > 0. DopmyHpoBaTh

KBaJpaTHbIE KOPHU

ONPEAEICHUE KOPHS TPEThEN CTENEHN; HAXOAUTh
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS

32. 2.7 TlpeoOpa3oBaHue BBIpaKEHUH, COACPKAIIUX | 3HAYCHHSI KyOMUeCKUX KOPHEH, Tpu HEOOX0IUMOCTH

KBaJIpaTHbIE KOPHU UCTIONB3YS KaJIbKYJSTOP.
33. 2.8 KyOuueckuii KopeHb
34. O6o6mmaronuii ypok no teme «KBaapatHbie

KOPHI»
35. Konmponvnaa paooma Ne 3 «KKBanpaTHble

KOPHHN»

I'naBa3 KsagparHbie ypaBHeHnus (19 yacon)

36. 3.1 Kakue ypaBHEHUs Ha3bIBAIOT KBaAPAaTHBIMHU | Pacrio3HaBaTh KBaapaTHbIC YpaBHEHMUS,
37. 3.2 dopmyia KOpHEH KBaJApaTHOTO YPAaBHEHHS | KJIACCU(PUIIMPOBATh UX. BRIBOIUTE (OpMyITy KOpHEN
38. 3.2 dopMyiia KOpHEH KBaJPaTHOTO ypaBHEHUsT | KBaJIPaTHOrO ypaBHEeHUs. Pemares kBagpaTHbIe ypaBHEHUs
39. 3.2 dopmyia KOpHEH KBaJpaTHOTO ypaBHEHUs1 | — IOJIHBIC U HenosHble. [IpoBoauTh npocreiinme
40, 3.3 Bropas (bopMyna KOPHEH KBaJIpaTHOTO MCCIICIOBAHUS KBAJpAaTHBIX ypaBHEHUU. Pemath

ypaBHEHHs yYpaBHEHUS, CBOJAIIUECS K KBaIPATHBIM, MTyTEM
41. 3.3 Bropas Q)OpMyna KOpHEH KBaJIpaTHOTO HpCO6p330BaHHfI, a TaKKe C IIOMOIIbIO 3aMEHBI

YpaBHEHUSA HCpCMCHHOfI.
42. 3.4 Pemenue 3amau HabmoiaTh 1 aHaIU3UPOBATh CBA3b MEXKY KOPHAMH U
43, 3.4 Pemenue 3a1a4 Kod(puIeHTaMu KBaIpaTHOTO YPABHEHHSI.
44. 3.4 Pemenue 3a1au ®opmyaMpoBaTh U I0Ka3bIBaTh TeOpeMy Buera, a Taxxke
45. 3.5 HenosiHbie KBaipaTHBIC YpaBHEHUS 00paTHYIO TeOpEMy, IPUMEHATH ITH TEOPEMbI 1

pelieHus: pa3HooOpa3HbIX 3a/1ad. PemaTh TeKCTOBbIE

46. 3.5 Henosnbie KBasipaTHBIE yPABHEHUS 3a/1a4u areOpandeckuM CrocoOOM: MepexXoaUTh OT
47, 3.5 HenouiHbie KBaipaTHBIE YpaBHEHUS CJIOBECHOM (DOPMYJIMPOBKH yCIIOBHS 33Ja4U K
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
48. 3.6 Teopema Buera anredpandeckor MOJICIH MyTEM COCTaBJICHUS YPAaBHEHUS;

49, 3.6 Teopema Buera

50. 3.7 PaznokeHue KBaJIpaTHOTO TPEeXWieHa Ha
MHOXHUTEIIH

ol. 3.7 PaznioxkeHue KBa[paTHOTO TPEXWICHA Ha
MHOXHUTEIH

52. 3.7 PaznioxeHue KBa[paTHOTO TPEXWICHA Ha
MHOXHUTEIH

53. O6o06mmaromuit ypok o teme «KBaaparuoie
ypaBHEHUSD)

54. Konmponvnaa paooma Ne 4 «KKBanpaTHble

YPABHEHUs»

pemaTh COCTAaBIICHHOE YPaBHEHUE; MHTEPIIPETUPOBATH
pe3ymbTar.

Pacnio3zHaBaTh KBagpaTHBIN TPEXUIIEH, BBISICHATD
BO3MOKHOCTb PA3JI0KEHUS HA MHOKUTEIH, IPEACTABIIATD
KBaJPaTHBII TPEXUIIEH B BUJI€ TPOU3BEICHUS JIMHEUHBIX
MHOXUTeNEn. [I[puMeHsaTh pa3InuHbIe TPUEMBL
CaMOKOHTPOJISI PU BBINOJIHEHUU TPE0Opa30BAHUM.
[TepexonuTh OT CIOBECHOM (POPMYITUPOBKU YCIOBUS
3aJ]a4uM K anreOpanyeckoil MoJenn MyTéM COCTaBIICHUS
ypaBHeHus. [IpoBOaUTE HOKa3aTEIbHbIE PACCYKICHUS O
KOPHSIX YpaBHEHHUs C OTIOPOIl Ha OIIPEIEIIEHNE KOPHS.
OOBsicHATH U GOPMYITUPOBATH MPABUIIA IPEOOPAZOBAHUS
ypaBHEeHU. KOHCTpyHpOBaTh aIropuT™M pelIEHUs
JIMHENHBIX YPABHEHUH, PACIIO3HABATh JINHEHHBIC
YpaBHEHUS, peIlIaTh JUHEHHbIE YPABHEHUS, a TAKKE
YpaBHEHUS, CBOSIIMECS K HUM, C IOMOIIBIO MTPOCTEUILINX
npeodpazoBanuii. PemaTh TEKCTOBBIC 3a]1a4U
anredpanyeckuM CrocoOOM: COCTaBIISATh YPABHEHUE TIO
YCJIOBHIO 33J]a4H, PEIIATh COCTABIEHHOE YPABHEHNE.
[IpoBoIUTE pacCcyKaeHUsl, OCHOBAHHBIEC Ha
WHTEPHPETALNH YCIOBHS IOCTABIIEHHOM 3a1a4M, JUJIs
MOMCKA LEJIBbIX KOPHEN HEKOTOPBIX HECIOXKHBIX
HEJIMHEWHBIX YPABHEHHUN.
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ypoKa

Tema ypoka

XapakTepuCcTHUKA OCHOBHBIX BH/IOB
NeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX
AeidcTBU)

Jara
nposeje
HUSA

[IpoBOAUTE MCCIIENOBAHUS KBAIPATHBIX YPABHEHUN C
OYKBEHHBIMU KO3(PPHUITMECHTAMHU, BHISIBIISITH
3aKOHOMEPHOCTH.

I'naBa 4 Cucremsl ypaBHenuii (20 yacoB)

55.

4.1 JIuneitHOe ypaBHEHUE C IBYMSI
MePEMEHHBIMU U €r0 rpaduk

56. 4.1 JIuneitHOoe ypaBHEHUE C IBYMSI
MEPEMEHHBIMU U €r0 rpaduk

S7. 4.2 T'paduk nTUHEHHOTO ypaBHEHUS C JABYMS
MepEMEHHBIMHU

58. 4.2 T'paduk JTMHEHMHOTO ypaBHEHHUS C JABYMs
MepeMEHHBIMHU

59. 4.3 YpaBHeHue npsmoii Buaa y = kx +

60. 4.3 YpaBHeHue npsamoi Buaa y = kx +

61. 4.3 YpaBHeHue npsamoit Buaa y = kx +

62. 4.4 Cuctembl ypaBHeHUH. Penienne cucrem
CII0COOOM CJIOKEHUS

63. 4.4 Cuctembl ypaBHeHUH. Perienne cucrem
CIIOCOOOM CJIOKEHUS

64. 4.4 Cuctembl ypaBHeHUH. Pemienue cucrem
CIIOCOOOM CJIOKEHUS

65. 4.5 Pemenue cucteM criocoOOM MOJICTAHOBKH

66. 4.5 Pemenue cucteM crioco0OM MOJICTAHOBKH

67. 4.5 Pemienue cucteM criocoOOM MOJICTAHOBKH

Onpenensite, ABISIETCS JIU Napa YUCEN PEIICHUEM
YPaBHEHUS C ABYMsI IEPEMEHHBIMU; ITIPUBOIUTH IIPUMEPBI
pEIIECHUN YpaBHEHUH C IByMsI TIEpEMEHHbIMU. Pemath
3aJ1a4uM, aNredpandecko MOIEIbI0 KOTOPBIX SBISETCS
YPaBHEHHUE C ABYMs [IEPEMEHHBIMU; HAXOJAUTH LIEIIbIC
pelieHus nyTéM nepedopa.

Pacrnio3HaBaTh TMHENHBIE YPABHEHUS C IBYMS
MePEMEHHBIMU; CTPOUTH MPsIMbIe — IpadyKu JTMHEHHBIX
ypaBHEHWIA; U3BJIICKATh U3 ypaBHEHUs BHIa ) = KX + |
MH(}OPMAIUIO O TOJIOKEHUH MPSMON B KOOPIUHATHON
IJIOCKOCTU. Pacnio3HaBars napauiesbHbIE U
IEPECEKAIOIINECS IPSMBIE IO UX YPABHEHUSIM;
KOHCTPYUPOBATh YPaBHEHUS MPSAMBIX, APAJLIEIBHBIX
JTaHHOM npsAMOM. Mcrionp30BaTh TpuEMBI CAMOKOHTPOJIA
P IOCTPOCHHUH TPaPUKOB TUHEHHBIX YpaBHEHUM.
Pemats cucteMsl AByX JIMHEMHBIX YPABHEHUU C IBYMsI
NEePEeMEHHBIMH; HCTIOJIb30BaTh rpaduueckue
MPEJICTABJICHUS ISl UCCIIEIOBAHUS CUCTEM JIMHEUHBIX
YPaBHEHHUI; PEIATh MPOCTENIINE CUCTEMBI, B KOTOPBIX
OJIHO U3 YPABHEHHU HE SIBJISICTCS JTUHECUHBIM.
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HUSA
68. 4.6 PemreHue 3a7a4 ¢ TOMOIIbIO CHCTEM [TpumensTh anredpanyecKuii anmapart A peieHus 3a1a4
YpPaBHEHHI Ha KOOPJIMHATHOW IIOCKOCTH. Pemarh TEKCTOBBIE 3aauun
69. 4.6 Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM aNredpandecKuM CrIoCOOOM: TIEPEXOIUTh OT CIIOBECHOM
YpaBHEHHI (GhopMYJIMPOBKHU YCIOBUS 33/1a4d K alnreOpanyecKkou
70. 4.6 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM MOJEIH IIyTEM COCTABJIEHUS CUCTEMbI YPABHEHU;
YPaBHEHUM pemaTh COCTABICHHYIO CUCTEMY YPaBHEHU;
71. 4.7 3ajaun Ha KOOPJUHATHOM MJIOCKOCTH HMHTEPIIPETUPOBATH PE3YJIbTAT.
12. 4.7 3anaun Ha KOOPAMHATHOM TIIOCKOCTH
73. O6o6mmaronuii ypok mo teMe «CHUCTeMBI
YPaBHEHUIN»
74. Koumponwvnan paboma Ne 5 «Cucrembl
YPABHEHUI»
I'naBa 5 ®ynkuuu (14 yacos)
75. 5.1 Yrenue rpaduxon BoruucnsaTs 3nadeHust GyHKIMMA, 3a1aHHBIX (POPMYIIaMH
76. 5.1 Yrenue rpaduxon (pu HEOOXOAMMOCTH HCTIONB30BATH KAIBKYJISATOD);
/7. 5.2 Yto Takoe QpyHKIMS COCTaBJISITh TAOJIUITHI 3HAUCHUM PyHKIUH. CTPOUTH 110
78. 5.3 I'padpuk GpyHKIUH TOoukaM rpauku GpyHkuil. OnucsIBaTh CBONCTBA
79. 5.3 I'padpux GyHKIMN (byHKIIUU HAa OCHOBE €€ rpaduuecKoro mpeacTaBICHuUS.
80. 5.4 CpoiicTBa QyHKIHH MonenupoBaTh peantbHbIE 3aBUCUMOCTH (DOPMYITaMH U
81. 5.4 CpoiicTBa QyHKIMH rpadukamu. Yutath rpaduku peaqbHbIX 3aBUCUMOCTEH.
82. 5.5 JluneiHas GyHKIs Hcnonb3oBath (HYyHKIIMOHATHHYIO CUMBOJIMKY ISl 3aTTUCH
83. 5.5 JIuHeitnas hyHKIs pa3sHOOOpa3HbIX (PAKTOB, CBA3AHHBIX C
84. 5.5 Jluneiinas QyHKIMS paccMaTpuBaeMbIMU (PYHKIIUSIMU, oOOTaIas OnbIT
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
85. poK BBITIOJTHEHUS 3HAKOBO-CUMBOJINYECKUX JICUCTBUH.
5.6 ®ynkims  * u ee rpaduk CtpouTh peyeBble KOHCTPYKIMHU C UCITOIb30BAHUEM
86. yok (GyHKIIMOHATFHOM TEPMUHOJIOTHH. Pacrio3HaBaTh BUIBI
5.6 ®ynkums  * u ee rpaduk n3ydaembixX (pyHkuuil. [loka3zpiBaTh cxemMaTHUYECKU
87. O6o0maronuit ypok 1o reme « OyHKIIUN» pPacmoJIoKeHUE Ha KOOPAMHATHON ITIOCKOCTH TPaduKOB
88. dyukmii Bumga y = kX, y = kx + b, = K B 3aBucHMoOcTH OT
Konumponvnaa paooma Ne 6 « DyHKIIUN X
3HaUYE€HUN KOA(DPUIIMEHTOB, BXOIAIMX B (OPMYIIBI.
Ctpowuth rpaduku u3ydaeMbIX (PYHKITUH; OMMCHIBATH HX
CBOMCTBA.
I'naBa 6 BepositHOCTD U cTaTHCTHKA (9 4acoB)
89. 6.1 CratucTuyeckue XapakTepPUCTUKU XapakTepu30BaTh YUCIOBBIE PSAJIBI C TOMOILIBIO
90. 6.1 CraTucTuyeckue XapaKTePUCTUKHI Pa3IMYHBIX cpeaHnX. HaXoauTh BEpOSATHOCTH COOBITHI
91. 6.2 BeposaTHOCTh paBHOBO3MOIKHBIX COOBITUI MIpY PaBHOBO3MOYKHBIX MCXO0JIaxX; pellaTh 3a/1a4u Ha
92. 6.2 BepossTHOCTh paBHOBO3MOKHBIX COOBITHI BBIYHCIICHUE BEPOSTHOCTEH C IPUMEHCHUEM
93. 6.3 Croxgeie AKCTIIEPUMEHTHI KOM6I/IHaT0pI/IKI/I. Haxoauth reomerpuyeckue
94. 6.3 CoKHBIE YKCITEPUMEHTHI BCPOSITHOCTH.
95. 6.4 T'eomeTpruecke BEpOITHOCTH
96. Oo6o0maroiuii ypok 1o teme «BeposaTHocTs 1
CTaTUCTHKA»
IloBTOpeHue (6 yacon)
97. IToBTOpenune. KBanpaTHbie ypaBHEHUs Cucremaruzanus u 00001IEHNE MTOTYYEHHBIX 3HAHUM 32
98. IToBTopenue. Cucrembl ypaBHEHHI Kypc aJreOpbI8 Kitacca, perieHue 3a1ad 1o BCeM TeMaM,
99. [ToBTOpenne. OyHKIIUN MPUMEHEHUE U3YICHHBIX CBOMCTB B KOMITJIEKCE MTPH
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa AESITeJIbHOCTH YYCHHKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS

100. | Hmozosasn konmponvuasn pavoma Ne 7 pEIICHUH 3aad.
«BeposiTHocTh U cTaTHcTHKA. [IoBTOpEHUE
Kypca ajredopsl 8 kiacca»

101. | IloBTopenue. Pemenue 3amad mo Kypcy
anreOpsI 8 Kacca

102. | [ToBTOopenue. Pemenue 3amad mmo Kypcy
anreOpsl 8 Kiacca

KanenaapHo-temaTndeckoe mjiaHMPoOBaHUe
no ajaredpe 1Jis 8 kiacca no yueOHuky «AJredpa. 8 kiaace» I'. B. J/lopodeeBa u ap., «IIpocBeuienney», 2017
(4 yaca B Hexeni0, Bcero 136 yacoB)

[Tpu nonaganuy KOHTPOJBHBIX padOT HA CyOOOTY MM MOHEEIbHUK KOJMYECTBO YaCOB B TEME MOXET ObITh U3BMEHEHO
(YBETMYEHO WJIM YMEHBIIIEHO) Ha 1-2 3a CYEeT YacoOB NOBTOPEHUSI.

Ne Tema ypoka XapakTepuCcTHUKA OCHOBHBIX BHI0B Hara
ypoKa JeATeJJbHOCTH YYeHUKA (HA YPOBHE Y4eOHBbIX npoBeje
NeHCTBHUI) HUS
I'maBa 1 Aureopanueckue apoou (27 yacoB)
1. 1.1 Yto Takoe anreOpandeckas qJpoOb KoHcTpynpoBath anredpandeckue BhIpaKeHUsI.
2. 1.1 Yto Ttakoe anreOpandeckas poOb Haxonutek 0651acTh onpeeneHus anredpandeckon 1poou;
3. 1.2 OcHOBHOE CBOICTBO ApoOH BBITIOJHATH YMCIIOBHIEC TIOACTAHOBKH U BBIUUCIISTH
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeITeJIbHOCTH Y4eHHKA (HA YPOBHE y4eOHbIX nposeje
AeidcTBU) HHUS
4, 1.2 OcHOBHOE CBOWCTBO APOOH 3Ha4YeHUE APOOH, B TOM YHUCJIE C TOMOIIBIO KAJIBKYJISITOPA.
d. 1.2 OcHOBHOE CBOWCTBO APOOH DopMyIUpOBaTh OCHOBHOE CBOMCTBO aire0panyeckoi
6. 1.3 CrnoxeHre 1 BEIYUTAHHUE aNTeOpanvdecKux JpoOU U MPUMEHSITH €r0 JJI MpeoOpa3oBaHus APOOEH.
npoben BBITIONHATH IEUCTBUS C AIr€OpanyecKUMHU IPOOSIMH.
7. 1.3 CrioskeHre U BRIYUTaHHE aIreOpandecKux [TpumeHsATh IPeoOpa30BaHUs BBIPAKEHUH IS PEILEHUS
npobeii 3asa4. BeipaxkaTe nepemeHHsie U3 Gopmyin (pU3NYECKuX,
8. 1.4 YMHOXEHUE U EeTICHUE aﬂl“e6paI/IquKHX IFCOMCTPHUYCCKUX, OIMMCHIBAOIINX OBITOBEIC CI/ITyaHI/II/I).
apobei [IpoBOANTH MCCIIENOBAHMS, BBISIBIIATh 3aKOHOMEPHOCTH.
9. 1.4 YMHOXeEHUE U JeJIeHUE alreOpandecKux DopMyIIpOBaTh ONpPEIEICHUE CTCIICHU C LEJIBIM
npo0eit MOKa3aTeJIeM.
10. 1.4 YMHOXeEHUE U JeJIeHre aNreOpandecKux DopMyIMpOBaTh, 3AMKCHIBATH B CUMBOJIMYECKON (hopMe
npo0eit WLTFOCTPUPOBATH MPUMEPAMU CBOKWCTBA CTETIIEHU C LIEJIBIM
11. 1.5 [peo6pa3oBaHue BHIPAKEHNMH, Copeprkaiux | HOKa3aTeleM; IPUMEHSATE CBOMCTBA CTENICHH s
alrebpandeckie Jpoou npeoOpa3oBaHUsl BEIPAXKCHUN U BEIYUCIICHUMH.
12. 1.5 TIpeobpa3oBanme BBIP@KEHM, COEPIKALLINX Hcnonb30BaTh 3aNUCh YUCE B CTAHIAPTHOM BUJIC JIJIs
anreGpandecKue Ipoou BBIPAXEHUSI pa3MepOB 00bEKTOB, JUTUTEILHOCTH
13. 1.5 [peoGpazoBanue BhIpaKeHH i, cofepikamyx | IPOIECCOB B OKpYKaromem Mupe. CpaBHUBATE YHCTA 1
anre6pandecKue apoou BEJIMYMHBI, 3aAMIMCAHHBIE C UCTIOJIb30BaHuEM cTereHu 10.
14. 1.5 TIpeo6pasoBanHe BHIPAKEHHIA, COIEPIKATIIX BBINOMHATH BEIYUCIICHUS C PEATbHBIMU JaHHBIMU.
anrebpanteckue Apobu BBINOMHATE NPUKUJIKY U OLIEHKY Pe3yJIbTaTOB
15. Konmponwsnan paboma Nel «Anreépamyeckne | BPITICICHIH.
APOOH»
16. 1.6 Crenens ¢ 11e1pIM TTOKa3aTesieM
17. 1.6 Crenens c 11eJ16IM TTOKa3aTesIeM
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa AeATEJHbHOCTH YyYeHUKA (HA YPOBHE Y4eOHBIX npoBeje
AeidcTBU) HHUS

18. 1.6 CremneHb ¢ 11eNIbIM MOKa3aTeseM
19. 1.7 CBoiicTBa CTENEHM C IeJIbIM MOKa3aTeJIeM
20. 1.7 CBoiicTBa CTENEHM C IEJIbIM MOKa3aTeJIeM
21. 1.7 CBoiicTBa CTEIEHU C IEJIBIM MTOKa3aTeJIeM
22. 1.8 Pemienne ypaBHeHu# u 3a1a4
23. 1.8 Pemienne ypaBHeHu# u 3a1a4
24, 1.8 Pemienne ypaBHeHu# u 3a1a4
25. 1.9 Coxkparmenue apobeit (st Tex, komy

MHTEPECHO)
26. OO6o0maronuii ypok 1mo Teme « Anredpandeckue

Ipoou»
217. Konumponvnaa paboma Ne 2 «Ctenens ¢

1eJIBIM MOKa3aTejemM»

I'naBa 2 KBagparHble kopuu (22 yaca)

28. 2.1 3amaya 0 HaXOXKJACHUU CTOPOHBI KBaApaTa dopMyIHpOBaThH OMPEICICHUS KBaIPATHOTO KOPHS U3
29. 2.2 VppannoHaJIbHbIE YUCIIa ucna. [lpumensars rpagux QyHKIMYU Y = x° 11
30. 2.2 VppanroHaJIbHbIC YUCIIa HAXO0X/ICHUS KOPHEW KBaJAPATHBIX YPABHEHHM, UCTIONB3YS
31. 2.3 Teopema IIudaropa IPU HEOOXOIUMOCTH KaJIBKYJISITOP; TPOBOIUTE OIICHKY
32. 2.3 Teopema ITudaropa KBaJIpaTHBIX KOpHEH. CTpouTh rpaduk GyHKIUHA 5 — /x ,
33. 2.4 KBanpaTHbIi KOpeHb (anredpandecKuit MCCIenoBarth 1o rpaduky e€ cBoiicTpa. J[oka3piBaTh

10JIXO1) CBOMCTBA apr(METUICCKUX KBAIPATHBIX KOPHEH;
34. 2.4 KBagpaTHbIli KOPEHb (anredpandeckuil IPUMEHSATH UX K IPE0OpPa30BaHUIO BHIPAKEHH.

OJIXO/T)

Brruuciiste 3Ha4eHNS BBIPAXKECHUH, COIEPKAIINX
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeITeJIbHOCTH Y4eHHKA (HA YPOBHE y4eOHbIX nposeje
AeidcTBU) HHUS
35. 2.5 I'paduk 3aBUCUMOCTH y = /x KBaJIpaTHbIEC KOPHU; BHIMOJIHITH 3HAKOBO-CHUMBOJIMYECKHE
36. 2.5 I'paduK 3aBUCUMOCTH  — /x JEUCTBUS C UCIOJIB30BaHUEM 0003HAUYCHUI KBaJAPATHOTO
37. 2.6 CBOlCTBa KBaJIPaTHBIX KOPHEN 1 KyOHYECKOTO KOPHS. ,
38. 2.6 CBOWCTBA KBAIPATHBIX KOPHEH Ikmmmpﬁbnmmwmmx:aﬂmmmmmnmmmn
39, 2.6 CBOICTBA KBAAPATHBIX KOPHCH mm@mmammemmmumnf>0Jhmemmmmm
40. 2.7 TpeoGpa3oBaHie BHIPaKEHHIL, comeprKamux | o P ACTCHIC KOPHA TPEThCH CTCICHM, HAXOITh
KBAJPATHBIC KOPHH 3HaUYEHUA KyOWUYEeCKHX KOpPHEH, P HEOOXOAUMOCTH
41. 2.7 TIpeoOpa3oBaHme BEIPAKEHUI, COAEPIKAIINX HCTIOTE3YA. KATIBKYIATOD.
KBaJpaTHbIE KOPHU
42. 2.7 IlpeoOpazoBaHue BhIPAKEHUN, COIEPKAIINX
KBaJpaTHbBIE KOPHH
43. 2.7 TlpeoOpazoBaHue BBIPAKEHUMN, COIEPKAIINX
KBaJPaTHBIC KOPHH
44, 2.8 KyOudeckuii KopeHb
45. 2.8 KyOudeckuii KopeHb
46. 2.9 JIBoiinbie pagukaisl (st Tex, KoMy
MHTEPECHO)
47. 2.9 JIBoiinbie pagukaisl (st Tex, KoMy
MHTEPECHO)
48. O6o6maronuii ypok no teme «KBaapatHbie
KOPHI
49, Koumponvnas paooma Ne 3 «KKBanpaTHble

KOPHH»
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa AeATEJHbHOCTH YyYeHUKA (HA YPOBHE Y4eOHBIX npoBeje
AeidcTBU) HUSA
I'naBa 3 Ksagparnbie ypaBHenus (24 yaca)
50. 3.1 Kakue ypaBHEHUs Ha3bIBAIOT KBaApAaTHBIMHU | Pacrio3HaBaTh KBaapaTHbIC YpaBHEHMUS,
ol. 3.2 ®dopmysia KOpHEH KBapaTHOTO YpaBHEHHs | KJIACCU(PHUIMPOBATH UX. BrIBOAUTE opMyiTy KOpHEH
52, 3.2 ®opmyna KopHel KBapaTHOTO ypaBHEHMsl | KBAaJpaTHOTO ypaBHeHHs. Pemats KkBagpaTHbIe ypaBHEHUSA
53. 3.2 ®dopmyiia KOpHEH KBaJpaTHOTO ypaBHEHUs1 | — IOJIHBIC U HenoHble. [IpoBoauTh mpocreninme
54. 3.3 Bropas (bopMyﬂa KOPHEH KBaJIpaTHOTO MCCIICIOBAHUS KBAJpPAaTHBIX ypaBHEHUU. Pemath
ypaBHEHHs ypaBHEHHUSI, CBOJISAIIMECS K KBaJPATHBIM, IIyTEM
55. 33 BTopa;[ cpopMyﬂa KOpHCﬁ KBaJIPATHOTO HpeO6pa30BaHHfI, a TakKKe C [IOMOIIbIO 3aMEHBI
ypaBHEHHUS TIEPEMEHHOM.
56. 3.3 Bropast opMyIta KOpHeil KBagpaTHOTO Habmnronath 1 aHaIM3UPOBATH CBS3b MEXIY KOPHSIMH U
ypaBHEHHUSI K03 PHIIMEHTAMH KBaJPaTHOTO yPaBHEHHS.
57. 3.4 Pewenue 3anau @opmynMpoBaTh U T0Ka3bIBaTh TeOpeMy Buera, a Takxke
58. 3.4 Pemenue 3a1aq 0OpaTHYIO TEOpEMY, IPUMEHSATH ATH TEOPEMBI JJIsI
59. 3.4 Perenue 3amaq peleHus: pa3Ho0OpasHbIX 3a1ad. PemaTh TeKCTOBbIE
3aJlayy aNnredpanvyeckuM CrocoOOM: MEPEXOIUTh OT
60. 3.5 Henmonnble KBagpaTHBIE YPaBHEHHUS N
CIIOBECHOM (DOPMYITHPOBKU yCIOBUS 33729 K
61. 3.5 HemouHble KBaIpaTHbIE YPABHEHUS anreOpanveckoil MOJIEH ITYyTEM COCTABIICHHS yPABHEHUS,
62. 3.5 HenoustHbIe KBaipaTHBIC YPaBHEHUS pemarb COCTABJIICHHOC YPABHCHNUC, NHTCPIIPETUPOBATH
63. 3.5 HenosiHbie KBaipaTHBIC YpaBHEHUS pesylbTart. o .
Pacrnio3HaBaTh KBaApaTHBIN TPEXUIIEH, BEISICHITD
64. 3.6 Teopema Buera BO3MOKHOCTB Pa3JIOKEHUS HA MHOKUTENH, IIPECTABIISATh
65. 3.6 Teopema Buera KBaJIPATHBIN TPEXUIICH B BUJIEC IPOU3BEICHUS JIMHEUHBIX
66. 3.6 Teopema Buera MHOXUTENEU. [[puMEeHITh pa3nuyHble TPUEMBI
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeITeJIbHOCTH Y4eHHKA (HA YPOBHE y4eOHbIX nposeje
AeidcTBU) HHUS
67. 3.7 PaznoxeHue KBaIpaTHOTO TPEXWICHA Ha CaMOKOHTPOJISl TP BBITIOJIHEHUHU TTPE0oOpa30BaHUIM.

MHOZKHUTCIIHN

[lepexonuTh OT CIOBECHOUN POPMYITHUPOBKU YCIOBUS

68. 3.7 Pa3noxeHune KBaApaTHOTO TPEXWICHA Ha 3aJ]a4M K anreOpanyeckoil MoJeNn MyTéM COCTaBICHUS
MHOXHUTEJH ypaBHeHus. [IpoBOaUTE AOKa3aTEIbHBIE PACCYKIECHUS O
69. 3.7 PazyiokeHUE KBaIpaTHOTO TPEXWICHA Ha KOPHSIX YPABHEHHSI C OIIOPOM Ha ONPEIEIICHUE KOPHS.
MHOKUTENH OOBsICHATH U GOPMYIMPOBATH MPABUIIA IPEOOPAZOBAHUS
70. 3.8 Llenble KOPHH ypaBHEHHUS C LIEIBIMU ypaBHeHuil. KOHCTpyHpOBaTh alrOpuT™ pericHus
xoo(pdunuentamu (JI1s Tex, KOMy HHTEPECHO) | JIMHEHMHBIX YPAaBHEHUM, pacliO3HABATh JIMHENHEIE
71. 3.8 ]_[eJH,Ie KOpPHHU ypaBHEHUS C LICIBIMU YpPpaBHCHU, PCIIATh JIMHENHBIC YPaBHCHUA, a TAKIKC
KOB(l)(i)HHI/ICHTaMI/I (I[J'[)I TeX, KOMY I/IHTepeCHO) YpPpaBHCHUA, CBOOAIIUCCA K HUM, C IIOMOIIBIO HpOCTGﬁMHX
72. OO0oomarommn YpOK 10 TeMe «KBaI[paTHBIe HpeO6pa3OBaHI/II>'I. Pemarts TekCcTOBBIC 3a7aUH
ypaBHEHHUS anreOpanyecKuM CIIocoOOM: COCTABIISATh YPAaBHEHHUE T10
73. Koumponwvnas pa6oma Ne 4 «<KBagpatHbie YCIJIOBHIO 33JJa4M, PEIIaTh COCTABJIEHHOE YPaBHEHHUE.
ypaBHEHHD» [IpoBoIUTE paccyKaeHusl, OCHOBAaHHbIE HA
MHTEPHPETALNN YCIOBHS OCTABIICHHOM 3aJ1auM, JIJIs
MOMCKA LEJBbIX KOPHEN HEKOTOPBIX HECIOKHBIX
HEJIMHEWHBIX YPABHEHUM.
[IpoBOIUTh MCCEAOBAHUS KBAIPATHBIX YPABHEHUI C
OyKBEHHBIMHU KO3 (ULIMEHTaMHU, BBISIBIISATh
3aKOHOMEPHOCTH.
I'naBa 4 Cucremsbl ypaBHeHmii (24 yaca)
74. 4.1 JIuneitHOe ypaBHEHUE C IBYMsI Onpenensrp, SABISAETCA JIU NIapa YUCE PEIIEHUEM
NEPEMEHHBIMH U €ro rpaduk YpaBHEHHUS C ABYMs [IEPEMEHHBIMU; PUBOJAUTH IPUMEPHI
/5. 4.1 JIuneitHoe ypaBHEHUE C IBYMsSI pelIeHnl ypaBHEHUH C IByMs lTIepeMEeHHbIMU. Pemarts
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ypoKa

Tema ypoka

XapakTepuCcTHUKA OCHOBHBIX BH/IOB
NesiITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX
AeidcTBU)

Jara
nposeje
HUSA

MEPEMEHHBIMH U €ro rpaduk

76. 4.2 T'padpuk JTMHEHMHOrO ypaBHEHHUS C JABYMS
MepEeMEHHBIMU

77. 4.2 T'paduk JTUHEHHOTO ypaBHEHHUS C ABYMS
MepEMEHHBIMU

/8. 4.3 YpaBHeHue npsamoii Buaa y = kx +

79. 4.3 YpaBHeHue npsamoii Buaa y = kx +

80. 4.3 YpaBHeHue npsamMoit Buaa y = kx +

81. 4.4 Cucrembl ypaBHeHUH. Pemienne cucrem
CII0COOOM CJIOKEHUS

82. 4.4 Cucrembl ypaBHeHMil. Pemienne cucrem
CIIOCOOOM CIIOKEHUS

83. 4.4 Cuctembl ypaBHeHUH. Penienne cucrem
CIIOCOOOM CIIOKEHUS

84. 4.5 Pemenue cucteM crnoco00M MOJICTAHOBKU

85. 4.5 Pemenne cucteM CIiocoOOM IT0ICTAHOBKH

86. 4.5 Pemenne cucteM CIiocoOOM IT0ICTAHOBKH

87. 4.6 Perrenne 3a71a4 ¢ IMOMOIIBIO CUCTEM
YpPaBHECHUM

88. 4.6 Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM
YpPaBHEHUI

89. 4.6 Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM
YpPaBHEHUM

90. 4.6 Pemrenue 3a1a4 ¢ MOMOIIBIO CUCTEM

3aJ1ayu, AIredpanyecKor MOJIENIbIO KOTOPBIX SIBJIAETCA
YpaBHEHHE C ABYMS IEPEMEHHBIMU; HAXOJIUTh 1IEJIbIC
peuieHus myTém nepedopa.

Pacnio3naBaTh JIMHEHHbBIEC YpaBHEHUS C IByMsI
MIEPEMEHHBIMU; CTPOUTH MPsIMble — rpadUKu JTUHEHHBIX
ypaBHEHHIA;, U3BIICKATh U3 ypaBHEHUs BHIa ) = KX + |
MH(}OPMAIHUIO O MOJ0KEHUH MPSMOM B KOOPIMHATHON
IJIOCKOCTU. Pacnio3HaBaTh napasielibHbIE U
MEPECEKAIOIIHNECS MIPSIMBIE IO UX YPABHEHUSIM;
KOHCTPYHUPOBATh YPAaBHEHUS MPSIMBIX, MapAJLIEIbHBIX
JaHHOU npsiMoi. Mlcnonib30BaTh NPUEMBI CAMOKOHTPOJIS
P IOCTPOCHUH TPaPUKOB TUHEHHBIX YpaBHEHUM.
PemaTte cucTteMsl IBYX JINHENHBIX YPABHEHUN C IBYMS
NepEMEHHBIMU; UCTIOIb30BATh rpaduyecKre
MPEAICTABIICHUS JIJISl UCCIIEIOBAHUS CUCTEM JIMHEHHBIX
YpaBHEHUI; peliaTh MPOCTEHIIINE CUCTEMbI, B KOTOPBIX
OJIHO U3 YPABHEHHI HE SABJISETCS JTUHECUHBIM.
[IpumensTh anreOpandeckuii annapar JiJjisl pelieHus 3a1a4
Ha KOOPJIMHATHOW IIOCKOCTU. Pemath TEKCTOBBIE 3aa4u
anreOpanyecKkuM CriocoOOM: IEPEXOIUTh OT CIOBECHOU
(bOpMYITMPOBKH YCIIOBUS 3a/1a4U K alNreOpandeckomn
MOJIEIN yTEM COCTABJIEHUS CUCTEMbI YPAaBHEHU;
peuaTh COCTABICHHYIO CUCTEMY YPaBHEHMIA;
MHTEPIIPETUPOBATH PE3YJIbTAT.
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeITeJIbHOCTH Y4eHHKA (HA YPOBHE y4eOHbIX nposeje
AeidcTBU) HHUS
YpPaBHEHHI
91. 4.7 3anayu Ha KOOPAMHATHOM MJIOCKOCTH
92. 4.7 3anayu Ha KOOPAMHATHOMN MJIOCKOCTH
93. 4.7 3anaun Ha KOOPAMHATHOM TIIOCKOCTH
94. 4.8 'eoMeTpudecKas UHTEPIPETALIHS
HEPaBEHCTB ¢ AByMSs niepeMeHHbIMH (115 Tex,
KOMY UHTEPECHO)
95. 4.8 'eoMeTpudecKas UHTEPIPETALIHS
HEPaBEHCTB ¢ ABYyMS niepeMeHHbIMHE (15 Tex,
KOMY UHTEPECHO)
96. Ob60o6maromuit ypok mo teme «CuCcTeMBl
YPaBHEHUIN»
97. Konumponvnaa paooma Ne 5 «Cucrembl
YPABHEHUI»
I'maBa 5 ®@ynkuun (19 yacos)
98. 5.1 Yrenue rpaduxon BoruucnsaTs 3naueHust GyHKIMMA, 3a1aHHBIX POPMYIIaMH
99. 5.1 Urenue rpadukoB (mpu HEOOXOAMMOCTH HCTIOIB30BATh KAIBKYJIISTOP);
100. | 5.1 Yrenue rpaduxon COCTaBIIATh TAONHIIBI 3HAUeHUN QyHKIUH. CTPOUTH IO
101. 5.2 Yto takoe pyHKIMSA ToukaM rpaduku GyHkuuii. OnuceIBaTh CBOMCTBA
102. 5.2 Uro takoe QyHKIHS (dbyHKIIMU HAa OCHOBE €€ rpaduuecKoro mpeacTaBICHUS.
103. | 5.3 I'paduk byHKIHH MonenupoBaTh pealibHbIC 3aBUCUMOCTH (hOpMYJIaMU U
104. | 5.3 Tpaduk GpyHKimm rpadukamu. Yutath rpaduKy peaybHBIX 3aBUCHMOCTEH.
105. | 5.4 CroiictBa QyHKLMiA Hcronp30BaTh QYHKIIMOHATBLHYHO CUMBOJIMKY JIJIST 3aITHCH
106. | 5.4 CeoiictBa QyHKLMIA Pa3HO00Pa3HbIX (PAKTOB, CBA3AHHBIX C
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Ne Tema ypoka XapaKTepuCTHKA OCHOBHBIX BU/I0B Hara
ypoKa NeITeJIbHOCTH Y4eHHKA (HA YPOBHE y4eOHbIX nposeje
AeidcTBU) HHUS
107. | 5.4 CpoiicTBa (yHKIHI paccMaTpUBaEMbIMU (PYHKIUSAMH, 000TaIIast OMbIT
108. | 5.5 Jluneiinas GyHKIms BBITIOJIHEHNSI 3HAKOBO-CUMBOJIMYECKUX JICUCTBUMN.
109. | 5.5 Jluneiinast pyHKIHs CtpouTh peueBble KOHCTPYKIIMH C UCTIOIh30BAHUEM
110. | 5.5 Jluneitnas GyHKus (yHKIIMOHAJIBbHOW TEPMHUHOJIOTMH. Pacrio3HaBaTh BUIbI
111. _K M3Yy4aeMbIX beHKLII/II\/'I. Iloka3pIBaTh cXeMaTUUECKHU
5.6 OynkIms T ee rpadhuk PacCIOJIOKEHUE HAa KOOPAMHATHOM MJIOCKOCTH T'PpauKOB
112. pok dynkuuii Buga y = kX, y = kx + b, = X B saBucumocty ot
5.6 Oynkimsa ~ * u ee rpaduk X
113. X 3HaUYE€HUN KOA(DPUIIMEHTOB, BXOIAUIMX B (OPMYIIBI.
5.6 dyHKims Y X dee rpacbuk CTvaI/ITB rpaduKu U3y4aeMbIX (YHKIIHIA; OIUCHIBATH UX
114. | 5.7 Llenas u npo6Has yactu umcna (s Tex, CBOMCTBA.
KOMY UHTEPECHO)
115. | OGo6maromuii ypok 1o teme « OyHKIIN
116. | Koumponavnas paooma Ne 6 «DyHKIMI»
I'1aBa 6 BepositHocTh M craTicTHKA (10 yacoB)
117. | 6.1 CraTucTudyeckne XapakKTepUCTUKHU XapakTepu30BaTh YUCIOBBIE PSAJIBI C TOMOIILIBIO
118. | 6.1 Cratuctuueckue XapaKTepUCTUKH Pa3IMYHBIX cpeaHnX. HaXoauTh BEpOSATHOCTH COOBITHI
119. | 6.1 Cratuctuueckue XapaKTepUCTHKH IIPY PABHOBO3MOJKHBIX UCXOAAX; PEIATh 3aa4y Ha
120. | 6.2 BeposiTHOCTh paBHOBO3MOKHBIX COOBITHI BBIYUCIIEHUE BEPOSATHOCTEN C IPUMEHECHHEM
121. | 6.2 BeposiTHOCTh paBHOBO3MOKHBIX COOBITUI KoMOWHaTopuky. Haxomurh reomeTpuyeckue
122. | 6.3 CioxHbI€ SKCIEPUMEHTBI BEPOATHOCTH.
123. | 6.3 CioxHbIE SKCIEPUMEHTBI
124. | 6.4 T'eomeTprueckue BEPOITHOCTH
125. | 6.4 'eomeTpuueckre BEpOITHOCTH
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeITeJIbHOCTH Y4eHHKA (HA YPOBHE y4eOHbIX nposeje
AeidcTBU) HHUS
126. | O6o6maronmii ypok mo TeMe «BeposSTHOCTh u
CTaTHCTUKA»
IHoBTOopenue (10 yacoB)
127. | IloBtopenue. KBagpaTasie KopHU Cucremaruszanus u 0000IIEHHUE MMOTYYEHHBIX 3HAHUM 32
128. | IloBropenue. KBanpaTHsie ypaBHEHUS Kypc ainreopsl 8 kiiacca, pelieHre 3a7a4 1o BCEM TeMaM,
[ToBTropenue. KBagparHbie ypaBHEHHUSI IPUMEHEHNE U3YUYEHHBIX CBOMCTB B KOMILJIEKCE IIPU
129. | IloBTopenue. CucteMbl ypaBHEHHM pELICHUH 3a4ad.
130. | [ToBTopenue. CucteMbl ypaBHEHHIMA
131. | [loBTOopenue. OyHKINH
132. | [loBTOpenune. OyHKINH
133. | Hmozosas konmpoavnas paboma Ne 7
«BepositTHOoCTh ¥ cTaTucTUKA. [loBTOpEHUE
Kypca ajaredpsl 8 kiaaccay
134. | [loBTopenue. Pemenue 3amad rmo Kypcy
anreOpsl 8 Kiacca
135. | IloBTopenue. Pemenue 3ama4 mo Kypcy
anreOpsl 8 Kiacca
136. | IloBTopenue. Pemenue 3amaq mo Kypcy

anreOpsl 8 Kiacca
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KanennapHO-TeMaTuqecxoe IVIAHUPOBAHUE

no ajareope ais 9 kiacca nmo yueOHuky «Aareopa. 9 kiaace» I'. B. lopodeeBa u ap., «[IpocBemenuey, 2018

(3 yaca B Heger0, Bcero 102 yaca)

HpI/I MonaiaHu KOHTPOJbHBIX pa60T Ha MOHCACIBHUK KOJIMYCCTBO 4YaCOB B TEMC MOXCT OBITH H3MEHEHO (YBCJ'II/I‘IGHO 501041

YMEHBIIIEHO) Ha 1-2 3a cYeT 4acoB MOBTOPEHHUSI.

Ne Tema ypoka XapaKkrepucTHKAa OCHOBHBIX BU/I0B Mara
ypoOKa NeATEeJHbHOCTH yYeHHKa (Ha YpOBHE Y4eOHbIX nposeje
JAelCTBHI) HUSI
I'naBa 1. HepaBencrBa (19 yacoB)
1. | 1.1 [eiicTBUTEIBHBIC YUCTIA [IpuBOoaMTH  HpPUMEpPHl  HUPPALMOHAIBHBIX  YHCEII,
2. | 1.1 [leficTBUTENBHBIC YHCIIA pacro3HaBaTh palOHAIBHBIE U UPPAIMOHAJIBHBIC YHCIIA;
3. | 1.1 JleficTBUTENBHBIC YHCIIA M300pakaTh YMCIAa TOYKAMHU KOOPJIWHATHOW TPSIMOM.
4. | 1.2 OG6mmue CBOWCTBA HEPABEHCTB Haxonuth aecsiTuuyHble MPUOIMKEHHUS PAMOHATBHBIX H
5. 1.2 OOmme cBoiicTBa HEPABEHCTB UppallMOHAJIbHBIX YMCEJI; CpaBHHMBATh M YyHNOPSANO0YMBATH
6. | 1.3 Pemenue TMHENHBIX HEPABEHCTB JehcTBuTeNbHbIE  uymciia.  OnucelBaTh  MHOXKECTBO
7. | 1.3 PenreHue TMHEHHBIX HEPABEHCTB JICUCTBUTENBHBIX 4YHcelNl. VCronp30BaTh B MUCHMEHHOU
8. | 1.3 Pemrenue niHEHHBIX HEPABEHCTB MaTEMaTUYECKON pedn O0003HAaueHusT U rpaduueckue
9. | Bxoonas konmponvnas padoma Ne 1 M300paKEHUsSI ~ YHUCJOBBIX  MHOXECTB,  TEOPETHUKO-
10. | 1.3Pelenue IMHENHBIX HEPABEHCTB MHOKCCTBCHHYIO CUMBOJIMKY. )
11. | 1.4 Permenue cncTeM TUHEHHBIX HEPABEHCTB HCHOJ’IBS?B&TB pa3Hble (OpMBbI 3amUCH MPUOTMHKEHHBIX
12. | 1.4 Pellenue CHCTEM JTMHEHHBIX HEPABEHCTB SHAUEHUH; JENaTh BBIBOJBI O TOUHOCTH MPUOJIKEHUS TI0
13. | 1.4 Pemenue cucteM TMHEHHBIX HEPABEHCTB 3AIHCH NPAGMDKEHHOTO SHAYEHHS.
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa NeSITeIbHOCTH YYeHNKA (Ha YPOBHE YUeOHBIX nposejae

AeidcTBU) HHUS
14. | 1.5 Jloka3aTeabCTBO HEPABEHCTB @opMynMpOBaTh  CBOWCTBA  YHUCIOBBIX  HEPABEHCTB,
15. | 1.5 Jloka3aTeabCTBO HEPABEHCTB WUIIOCTPUPOBAaTh WX HA  KOOPAWHATHOM  NIPSIMOM,
16. | 1.5 Jloka3aTtenbCTBO HEPABEHCTB JIOKa3bIBaTh  alreOpandeckd; TMPUMEHATh  CBOWCTBA
17. | 1.6 Yro 03HAYAIOT CIIOBA «C TOYHOCTHIO JI0...» | HCPABEHCTB B XOJC PeLICHHS 3aja4. Pemarb JUHCHHbIC
18. | 1.6 UTo 03HAYAIOT CJIOBA «C TOUHOCTBLIO HO...» HCPABCHCTBA, CHUCTCMBI JIMHEWHBIX HCPABCHCTB C OI[HOI71
19. | Konmponvnas paoma Ne 2 «HepaBencrBa» | ICPEMCHHOH.  JlOKa3bIBaTh  HEPABEHCTBA,  IPUMCHSA

npuéMbl, OCHOBaHHBICE Ha OMPEICICHUU OTHOIICHUU
«OonplIe» U «MEHbBILE», CBOWCTBAX HEPABEHCTB,
HEKOTOPBIX KIACCUYECKUX HEPABEHCTBAX.

Pacno3HaBaTh Ha 4epTekax, pPUCYHKaX, B OKPYKaIOIIEM
Mupe reomerpuyeckue ¢urypsl. llpuBoauts npumepsl
aHaJIoTOB B OKpyXaromem  mupe.  M3o0paxatp
reoMeTpudeckue GUrypel U UX KOHPUTYpaAIUU OT PYKH U
C  UCHONB30BaHMEM  HYEPTEXKHBIX  HHCTPYMEHTOB.
N300paxxatb reomeTpuueckue (GUIypbl Ha KIETYATOU
Oymare. U3MmepsaTh ¢ TIOMOIIBIO HMHCTPYMEHTOB U
CpaBHMBATH JITMHBI OTPE3KOB. CTPOUTH OTPE3KH 3aJaHHOU
JUTMHBI C TIOMOIIBIO THHEUKH.

3HaTh MOHITHE KOOPUHATHOTO JIy4a, EAMHHYHOTO
OTpe3Ka ¥ KOOPAMHATHI TOYKU. ¥ METh HAYePTHUTh
KOOPIMHATHBIH JIyd U OTMETUTh Ha HEM 3aJlaHHbIC YHCIIa,
Ha3BaTh YUCIIO, COOTBETCTBYIOIIEE JAHHOMY IITPUXY Ha
KOOPAMHATHOM JTyue

I'nasa 2. KBagpatuunas ¢pynkuus (20 yacon)
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa NeSITeIbHOCTH YYeHNKA (Ha YPOBHE YUeOHBIX nposejae
AeidcTBU) HHUS
20. | 2.1 Kakyto GyHKIIMIO HA3bIBAIOT KBaJpaTuyHOi | Pacmo3naBaTe KBajpaTHUHylO0 (PYHKIHIO, TMPUBOAMUTH
21. | 2.1 Kakyro yHKIMIO HA3pIBAIOT KBAJIPATUYHON | IPUMEPBI  KBAAPATUYHBIX 3aBUCUMOCTEH W3 pEaIbHOU
22. | 2.1 Kakyro pyHKIUIO HA3BIBAIOT KBAJIPATUYHOM | )KU3HH,  (QU3UKH, TIeoMeTpud. BbIBIATE  IyTEM
23. | 2.1 Kakyro QyHKIMIO Ha3bIBAIOT KBAAPATUYHOM | HAOMIOMEeHUi W 0000mars  0COOEHHOCTH — rpaduKa
24. | 2.2 I'paduk u cBoiicTBa QyHKIHN Y=aXx? kBagpatuyHo  (dyHkiuu. CTpouTh U HU300paxkaTh
25. | 2.2 I'paduk u cBoiicTBa QyHKIHN Y=aXx? cxemMaTuuecku rpaduKd  KBaJpaTUYHBIX  (DYHKIHIA;
26. 123 Cnasur I*pa(bHKa (byHKHHI/I y:ax2 BJI0JIb Oceli | BBUBILITE  CBOMCTBA KBAaJAPATHUYHBIX CI)YHKHI/II/I nmo wux
KOOPIMHAT rpadukam. CrtpouTs 60s€€ CI0KHBIE IPaUKN HA OCHOBE
27. | 2.3 Cupur rpaduxa GyHKIun y=ax? B0k oceil rpaduKOB BCEX H3YICHHBIX DYHKIHIA.
KOOD/MHAT [TpoBoauTh pa3sHOOOpaA3HbBIE UCCIIEIOBaHU, CBA3AHHBIE C
28. | 2.3 Ceur rpapuxa dynxunn y=ax? Baons oceii | KBaAPaTHIHOMH bynkuuer u e€ rpadukoM. BrImomHATH
KOOPIMHAT 3HAKOBO-CHMBOJINYECKHE JIEUCTBUS C HCIIOJIb30BAaHUEM
29. | 2.3 Casur rpaduka GyHKIME y=ax? BIOIb oceii (GYHKIIMOHAJIBbHOW  CHUMBOJIUKH;  CTPOUTH peteBble
KOOD/IMHAT KOHCTPYKIIMM C  MCHOJIb30BaHUEM  (YHKIMOHAJIBHOM
30. | 2.4 T'padux QpyHkimu y=ax*+bx+c TCPMHHOJIOTIH.
31. | 2.4 [padux dbyHkmmn y=ax’+bx+c PeraTe kBajipaTHbIe HEPABEHCTBA, A TAK)KE HEPABEHCTBA,
32. | 2.4 Tpaduk bynkumn y=ax2 +bx+c CBOJISILIIMECS K HUM, ITyTEM HECIIOKHBIX MPeoOpa3oOBaHUIl;
33. | 2.4 [patbuk pysxmm y=ax’-+bx-+c peliaTh CHCTEMbl HEPABEHCTB, B KOTOPBIX OJTHO
' HEPaBEHCTBO WM 00a SIBISIOTCA KBAJPATHBIMU.
34. | 2.5 KBanpaTHbie HEpaBEHCTBA
[IpumeHsTh anmnapaT HEPaBEHCTB MPU PEIICHUU
35. | 2.5 KBanmpaTHbie HEpaBeHCTBA a3 sana
JUYHBIX q.
36. | 2.5 KBanmpaTHbie HEpaBeHCTBA p A
37. | 2.5 KBaspaTHble HEpaBEeHCTBa
38. | O6o06maronuii ypok o teme «KBaaparuunas

(GyHKIMS»
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa NesiITeJIbHOCTH YYeHHKA (Ha YPOBHE YUEOHBIX nposezae
AeidcTBU) HHUS
39. | Konmponavhas paboma Ne 3 «KKBagpaTuunas
GyHKIUD»
I'1aBa 3. YpaBHEeHUs M CHCTEMbI HEPABEHCTB (25 yacoB)
40. | 3.1 ParnoHanbHbIe BEIPAKEHUS PacnosHaBaTe  panMoHanbHBIE W HPPALMOHAJIBHBIE
41. | 3.1 PannoHanpHbIE BBIPAKEHUS BBIPAKCHMS, KJIaCCU(PUIIMPOBATh panMoOHaJIbHbBIE
42. | 3.1 PannoHanpHbIE BBIPAKEHUS BBIPAKEHHUS. Haxonute o0nacThb OIIpEEIICHHUS
43. | 3.2 Ilennble ypaBHEHUS PAaMOHAIBHOIO BBIPAXXEHMS; JOKa3bIBATh TOXKIECTBA.
44. | 3.2 Tlenble ypaBHEHUS JlaBath rpaduuecKyro UHTEPIPETALHIO (PYHKIIMOHATBHBIX
45, | 3.3 JIpoOHBIE YpaBHEHHS CBOMCTB BBIPAKEHHUI C OJTHON NIEPEMEHHOM.
46. | 3.3 JIpoGHBIC ypaBHEHHS Pacno3naBaTh uenble U JIpoOHBIE ypaBHeHMs. Pemartb
47. | 3.3 Jlpo6Hble ypaBHeHMS Henble W JIPOOHBIE BBIPAKEHUS, NMPUMEHSS pPA3IUYHbIC
48. | 3.3 JIpoOHBIE ypaBHEHHS TPUEMBI.
49. | 3.4 Pemenme 3anau Crpouth rpaduku ypaBHEHUH C JIByMs NEPEMEHHBIMHU.
50. | 3.4 Pemenue 3axau KoHcTpynpoBath SKBUBAJICHTHBIE peyueBbIe
51. | 3.4 Permenne 3axad BBICKA3bIBAaHUSI C HCIIOJIb30BAHUEM aJIr€OpanyecKkoro H
52. | 3.4 Pemenue sanad IEOMETPHYECKOrO  A3BIKOB. Pemates cucTtemsl ABYX
53. | OGOGIIAIONIHI YPOK 110 TeME «Y pABHCHHS YPAaBHEHHH C IBYMs IEPEMEHHBIMHU, HCTIOMB3Ys LIMPOKUH
54. | Koumponavnas paooma Ne 4 « Ypasnenusny Habop npuEmos.
55. | 3.5 CHCTCMBI YPaBHCHHH ¢ ABYMS Pemate TekcTOBBIE 3ana1u anreOpanvyeckiM CriocoOoM:
HOU3BOCTHIMI [EPEXOAUTD OT CIIOBECHO (bopMyanoFKH YCIIOBHS
56. | 3.5 CHCTEMbI ypaBHCHHI C AByMA 3aJja4M K anreOpanyeckoi Moaenu MYTEM COCTaBIICHHS
HEH3BECTHEIMM YPaBHEHNs WA CHCTEMbI YPABHEHHUI; PELIaTh
57. | 3.5 CucTembl ypaBHEHUT ¢ AByMA COCTaBJIEHHOE ypaBHEHHE (CUCTEMY YPAaBHEHUN);
HeUABECTHEIMA UHTEPHPETUPOBATH PE3YJIbTAT.
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeIbHOCTH YYeHNKA (Ha YPOBHE YUeOHBIX nposeje
AeidcTBU) HHUS
58. | 3.5 Cucremsbl ypaBHEHUH C IBYMS Hcnonp3oBath (HyHKIIMOHATBHO-Tpauueckue
HEH3BECTHBIMU MpeICTaBICHUS ISl PEIICHUS U UCCIIEIOBAHUS YPaBHEHUN
59. | 3.6 Pemenue 3anau U CHCTEM.
60. | 3.6 Pemmenue 3agau
61. | 3.7 I'paduueckoe uccnegoBaHne ypaBHEHUN
62. | 3.7 I'padpuueckoe uccnegoBaHne ypaBHEHUN
63. | 3.7 'paduueckoe uccnegoBaHne ypaBHEHUN
64. | Konmponvnas paooma Ne 5 «Cucmemot
YPAGHEeHU)
I'naBa 4. Apudmernyeckasi u reomerpudeckas nporpeccuu (17 yacon)
65. | 4.1 YucrioBsle mMocie0BaTeIbHOCTH [IpuMeHsATh MHIIEKCHBIE 0003HAYEHUS, CTPOUTH PEUYEBBIC
66. | 4.1 UncnoBble mocaea0BaTeIbHOCTH BBICKA3bIBAaHUSI C  MCIOJb30BAaHUEM  TEPMHUHOJIOTHH,
67. | 4.2 Apudmerndeckas nporpeccus CBSI3aHHOW C NOHATHEM IIOCJIEI0BATEIbHOCTH. BhIUUCIIATH
68. | 4.2 Apudmernueckas nmporpeccust YJICHBI ITOCIICIOBATEIILHOCTEH, 3aJaHHBIX (OPMYJIION N-TO
69. | 4.3 CyMma mepBbIX N 4IeHOB apu(MeTHUECKOl | WICHA WM PEKypPEHTHOH Gopmynoii. YcranaBiMBaTh
MIPOrpeCCUu 3aKOHOMEPHOCTb B IIOCTPOEHUH IOCJIEI0BATEIIbHOCTH,
70. 143 CYMMa MEPBBIX N YICHOB apH(i)MCTquCKOﬁ €CIIM  BBIIHCAaHbI TICPBBIC  HECKOJBKO €€  YJICHOB.
MIPOrpeECCUu N300paxaTh WiIEHBI MOCIEIOBATEIBHOCTH TOYKaMU Ha
71. | 4.3 CymMa TIepBBIX N WieHOB apudMeTHueckoi | KOOPAMHATHOH TIOCKOCTH.
IIPOrPECCUU Pacno3naBath apudMeTHUECKyl0 W TEOMETPHUYECKYIO
72. | 4.4 Teomerpuueckas nporpeccus MPOTPECCUU TIPH Pa3HBIX Crocobax 3amaHus. BeIBoaHMTH
73. | 4.4 Teomerpnueckas mporpeccus HAa OCHOBE JIOKAa3aTENbHBIX pPaCCYyXIECHUU (QOpMyJIbI
74. | 4.4 Teomerpuueckas nporpeccus oOmiero wieHa apuMETUYECKOH U TeOMETPUUYECKOU
75. | 4.5 Cymma niepBbIX N 4IEHOB FEOMETPHUECKON MPOrpeCcCHii, CyMMbI MEPBBIX N WICHOB apu(PMETHUECKOM
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoka AeATEJHLHOCTH YUeHHKA (Ha YPOBHE YUeOHBIX nposeje
AeidcTBU) HHUS
MIPOTPECCUU U TEOMETPUYECKOM TMpOrpecchil; pemarb 3agadyud  C
76. | 4.5 Cymma niepBbIX N 4JICHOB T€OMETPUYECKOW | UCIOIb30BaHUEM 3TUX (OPMYIL
IIPOIPECCUHU PaccmarpuBare nmpumepsl U3 pPEAIbHOM  JKH3HU,
/7. | 4.6 [IpocThi€ U CIIOXKHBIE TPOLICHTHI WUTIOCTPUPYIOIIME  U3MEHEHUS B  apu(pMETHUUECKOM
78. | 4.6 IIpocTble U CI0XKHBIE IPOLIEHTHI IPOrPECCHH, B TEOMETPUIECKOM IIPOTPECCUH; H300paKaTh
79. 1 4.6 ITpocThie U CIIOKHBIE TPOIICHTHI COOTBETCTBYIOIIHME 3aBUCUMOCTH Fpa(I)I/I‘—IGCKI/I.
80. O606ma}0mﬂﬁ YPOK I10 TEME Pematn 3aJla4M Ha CJIOKHBIC IIPOLICHTBI, B TOM YUCJIC
«ApI/I(I)MGTI/ILICCKEUI A TeOMETpUYECKaAs 3aJa4u U3 peaHBHOﬁ IIPAKTHUKH (C HCIIOJIB30BaHHUCM
MIPOTPECCUN KaJIbKYJISATOpa)
81. | Konmponvnasa paboma Ne 6
«Apugpmemuueckan u zeomempuueckan
npozpeccuuy
I'naBa 5. CtarucTuka M BepOSATHOCTD (7 4acoB)
82. | 5.1 BeibopouHbIe Hccaea0BaHUS Ocy1ecTBIATh MOUCK CTATUCTUYECKON MH(BOpMAITIH,
83. | 5.1 BeibopouHbIe HCCIIeTIOBAHMS paccMaTpuBaTh peAIbHYIO CTATUCTUUECKYIO
84. | 5.2 UnTepBanbHblii psia. ['uctorpamma MH(pOpMaLNIO, OPraHU30BbIBATh U AaHAJIN3UPOBATH €€
85. | 5.2 VnaTepBanbHbIii psa. [ mcrorpamma (paHXXHpOBaTh JaHHBIC, CTPOUTH HHTEPBAIBHBIC PSIIBI,
86. 153 XapaKTGPI/ICTI/IKI/I pangoca CTPOMTH JUArpaMMbl, IIOJIMTOHBI YAaCTOT, THCTOIPAMMBI,
87. | 5.3 XapakTepucTuKu pazopoca BBIYHCIIATH PA3IMYHBIC CPETHUE, a TAKKE
88. | 5.4 CtaTuctudeckoe OIeHUBAHKUE U MTPOTHO3 XapaKTepUCTUKH pasbpoca). [Iporao3upoBaTs 4acTory
MTOBTOPCHUS COOBITHS HA OCHOBE MMEIOIINXCS
CTAaTUCTUYCCKUX JIAHHBIX.
IToBTOpenue (14 yacoB)
89. | Illoemopenue. HepaBeHCcTBa Cucremarusaius 1 00001IIeHNE MOTYYECHHBIX 3HAHHUM 3a
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NeSITeIbHOCTH YYeHNKA (Ha YPOBHE YUeOHBIX npoBeje
AeidcTBU) HHUS
90. | Ilosmopenue. Kanpatnunas GyHKius Kypc anreOpsl 9 Kitacca, pelneHne 3a1a4 Mo BCEM TEMaM,
91. | Iloemopenue. YpaBHEHUS U CHUCTEMBI IPUMEHEHNE U3yUYCHHBIX CBOMCTB B KOMILJICKCE TIPH
YpPaBHEHUI pELIEHNUH 3aa4.
92. | Iloemopenue. ApudmMernyeckas u
reOMEeTpUYECKas MPOrPeCCUuu
93. | lloémopenue. CTaTHCTHKA U BEPOSITHOCTD
94, Hmozo06aa konmponvnan
95. paooma Ne 7
96. | Iloemopenue. BrITIOTHEHHE TECTOBBIX 33/ IaHHM
B (popmate OI'D
97. | Iloemopenue. BrITIOTHEHNE TECTOBBIX 3a/IaHHAM
B (popmate OI'D
98. | Iloemopenue. BrinoIHEHNE TECTOBBIX 3aJaHUM
B (hopmate OI'D
99. | Iloémopenue. BrinoIHEHNE TECTOBBIX 3aJaHUM
B hopmate OI'D
100, Iloemopenue. BoionHeHNE TECTOBBIX 3aaHUI
B (hopmate OI'D
101, IToemopenue. BrinionHeHNE TECTOBBIX 3a/IaHUI
B (hopmate OI'D
102.| IToemopenue. BriTioTHEHNE TECTOBBIX 3aIaHUI

B (hopmate OI'D
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KaJIEHIlapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

no ajaredpe 1ig 9 kiacca no yueOHuky «Aareopa. 9 kiaace» I'. B. lopodeeBa u ap., «IIpocBemenne», 2018

(4 yaca B HeneJ10, Bcero 136 yacon)

HpI/I MnonaaaHu KOHTPOJbHBIX pa60T Ha IMOHCACIBbHUK KOJINMYCCTBO YaCOB B TEMC MOXCT OBITh U3MCHEHO (YBeJ'II/I‘-ICHO 501041

YMGHBIHGHO) Ha 1-2 3a cueT yacoB ITIOBTOPCHUA.

Ne Tema ypoka XapakTepuCcTHKA OCHOBHBIX BUI0B Hara
ypOKa NeSITeJIbHOCTH YYEeHHKA (HA YPOBHE Y4eOHBIX nposejae
JEUCTBUI) HUSA
I'maBa 1. HepaBencrBa (24 yacoB)
1. | 1.1 JleiicTBUTENBbHBIE YUCTA [IpyBOoaMTH  HpUMEpPBl  UPPALMOHAIBHBIX  YHCEI,
2. | 1.1 ]leficTBUTENIbHBIC YUCIIA pacIio3HaBaTh PALMOHAIBHBIE U MPPALMOHAIBHBIE YUCIA;
3. 1.1 JleticTBUTENbHBIC YUCTIA n300pakaTb YKCJIa TOYKAMU KOOPJIWHATHOW MPSIMOIA.
4, 1.2 OO01ue cBoiicTBa HEPABEHCTB Haxonnte necsatuyHble HpI/I6JII/I)KCHI/I$I paMOHAIbHBIX H
5. 1.2 OOmue cBoicTBa HEPABEHCTB UppaLlMOHAJIBHBIX YHMCECJ; CpaBHUBATh M YIIOPAOOYUBATH
6. 1.2 O0mmume cBoicTBA HEPABCHCTB JICCTBUTEIIbHBIC quciia. OnuceIBaTh MHOKECTBO
7. | 1.3 Pemenue MMHEHHBIX HEPABCHCTB JIEUCTBUTENBHBIX 4Yucell. lcronp30Barh B NMUCHbMEHHOU
8. | 1.3 PewreHne IMHEHHBIX HEPABEHCTB MaTeMaTU4eCKoll pedn o0003HadeHHs U rpaduyeckue
9. | 1.3 Pelenue NMHEIHBIX HEPABEHCTB U300paXKeHHUsI  YUCIOBBIX  MHOXECTB,  TEOPETHKO-
10. | Bxoonasa konmponvnasa paboma No 1 MHOKCCTBCHHYIO CHMBOJIHKY. )
11. | 1.APemienne TUHEHHBIX HEPABEHCTR HCHOHB3?B&TB pa3Hbie (OpMBbI 3anUCU MPUOTMHKEHHBIX
12. | 1.4 Pelienue cucTEM JIMHEHHbIX HEPABEHCTB 3HAUEHUH; 1enaTh BHIBOBI O TOYHOCTH npuOIMKEHUS IO
13. | 1.4 Pemienue cuctem JIMHEWHBIX HEPABEHCTB sanucu HpH6HmKeHHOF(3 SHAUCHUAL.
14. | 1.4 Pemienue cucTeM JIMHEWHBIX HEPABEHCTB opMyIHpOBATH  CBOWCTBA  YHMCIIOBEIX  HEPABCHCTSE,




Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
YpPOKa NeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX nposeje
AeidcTBU) HHUS
15. | 1.5 Jloka3aTenbCTBO HEPABEHCTB WUIIOCTPUPOBAaTh HMX HAa  KOOPAWMHATHOM  MPSAMOI,
16. | 1.5 Jloka3aTenbCTBO HEPABEHCTB JIOKa3blBaTh  aNreOpanyecky; MPUMEHATh  CBOWMCTBA
17. | 1.5 Jloka3zatenbCTBO HEPABEHCTB HEPABEHCTB B XOJE pelleHud 3ajady. Pemarbs nTuHEHHbIE
18. 1.6 YUTO 03HAYAIOT CJIOBA «C TOYHOCTBIO J0...» | HCPAaBCHCTBA, CUCTCMbI JIMHENHBIX HCPABCHCTB C OJ:[HOI71
19. | 1.6 YTo 03HAYAIOT CJIOBA «C TOYHOCTBIO JI0...» | MIEPEMEHHOM.  JlOKa3bIBaTh  HEPABEHCTBA,  I[PUMEHSS
20. 1.7 HepHOIII/I[IeCKI/Ie Y HETIEPUOIUYECKHE HpI/IéMBI, OCHOBAHHBIC Ha OIIPCACICHUU OTHOIICHUH
0OeCKOHEeYHbIe NEeCITUYHBIC I[pO6I/I (HH;I TEX, «OonbIIIe) nu «MCHBIIC), CBOMCTBax HCPABCHCTB,
KOMY HHTEpPECHO) HEKOTOPBIX KIACCUYECKUX HEPABEHCTBAX.
21. | 1.7 llepnoandeckue M HETIEPUOANICCKUE PacriosHaBaTh Ha 4epTexaX, PUCYHKAX, B OKPYXKAIOIIEM
OeckOHeUHbIe JAecaThuuHble apodu (s Tex, MHpe reomerpuieckue Qurypel. IIpuBoauTs mpuMepsl
KOMY HHTEPECHO) aHAJIOrOB B OKpyxkawmiem  Mmupe.  HM3o0paxarsb
22. | 1.8 Emg o cpemumx (J1s Tex, KOMyY reoMeTpudeckue GUrypel U UX KOHPUTYpaAIUU OT PYKH U
MHTEPECHO) C  WCIIOJb30BAHUEM  YEPTEKHBIX  HHCTPYMEHTOB.
23. | 1.8 Ewg o cpeannx (Jns Tex, KoMy N300paxkaTh reomeTpudeckue GUIypbl Ha KJIETYATOU
MHTEPECHO) Oymare. HM3MepaTh C TIOMOIIBIO HWHCTPYMEHTOB H
24. | Konmponsnasn padoma Ne 2 «HepaBencrpay | CPaBHUBATH ATTHHBL OTPE3KOB. CTpOUTH OTpPE3KH
3aJJaHHOW JIJTUHBI C TOMOIIBIO JINHEHKHU.
3HaTh MOHATHE KOOPJUHATHOTO JIy4a, CAMHUIHOTO
OTpe3Ka U KOOPJIMHATHI TOUKU. Y METh HAYEPTUTh
KOOPJAMHATHBIN JTyd U OTMETUTh Ha HEM 3aJIaHHbIC YUCIIA,
Ha3BaTh YHCJIO, COOTBETCTBYIOIIEE IAHHOMY IITPUXY HA
KOOPAMHATHOM JIy4e
I'nasa 2. KpagpaTtnunasa pynkuus (26 4acon)
25. | 2.1 Kakyto QyHKIMIO HA3bIBAIOT ‘ PacrosnaBath KkBagpaTHuHyto (GYHKIHWIO, TPUBOANTH
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypOKa AESITeJIbHOCTH YYCHHKA (HA YPOBHE Y4eOHBIX nposejae
AeidcTBU) HHUS

KBaJPaTUIHOU IIPUMEPBI KBAJIPATUYHBIX 3aBUCUMOCTEH U3 PEaIbHON

26. | 2.1 Kakyto ¢GyHKIIUIO HA3bIBAIOT KU3HU, (UBHKH, TeOMEeTpuu. BBIIBIATE  myTEM
KBaJIpAaTUYHOU HaOmogeHnii W 0000marh OCOOCHHOCTH Trpaduka

27. | 2.1 Kakyto GyHKIIUIO HA3bIBAIOT kBagpatnyHo  ¢QyHKuuu. CTpouTh U  H300paxarh
KBaJpaTUYHOU CXeMaTH4eCKHM TpauKd  KBagpaTHYHbIX  (PYyHKUHUN;

28. 12.1 KaKon (byHKIlI/IIO Ha3bIBAIOT BBISIBJIATL CBOMCTBA KBaJpaTHYHBIX cpyHKL[I/Iﬁ o wux
KBaIPaTHYHOM rpadukam. CtpouThb 0oJiee CIOXKHbIE TPaPUKU HA OCHOBE

29. | 2.2 I'paduk u cBOHCTBA PYHKIMU Y=aX? rpaMKOB BCEX U3YYEHHBIX (DYHKIUH.

30. | 2.2 I'paduk u cBoiicTBa QyHKIMM Y=aX? [TpoBoauTh pa3HOOOpaA3HbBIE UCCIIEIOBAHUS, CBA3AHHbBIE C

31. | 2.2 I'paduk u cBo¥icTBA DYHKIMH Y=aX? KBaJpaTuyHON (yHKIMEeH u e€ rpaduxoM. BBIMOIHATH

32. | 2.3 CuBur rpaduxa GyHKIHH Y=aX? BIOIb 3HAKOBO-CHUMBOJINYECKHE JIEUCTBUS C HCIIOJIb30BAaHUEM
oCeil KOOpIMHAT (YHKIIMOHATBHOW  CUMBOJIMKH;  CTPOMTb  pEYEBbIC

33. | 2.3 Cupur rpaduka QpyHKIMKH y=ax2 BOJb KOHCTPYKLUMU C HCIOJIb30BaHHEM  (YHKIUOHAIBHOU
oceif KOOpAMHAT TEPMUHOJIOTHH.

34. [ 2.3 Capur rpaduka byakmum y=axZ B1omb PeraTe kBajipaTHbIe HEPABEHCTBA, A TAK)KE HEPABEHCTBA,
oceif KoOpIuHaT CBOJSIIMECS K HUM, TyTEM HECJIOKHBIX MPe0oOpa30BaHMIA;

35. | 2.3 Casur rpaduka byHKm y=ax? BIoTb pelaTh CHCTEMbl HEPABEHCTB, B KOTOPBIX OJTHO
oceil KOOp/HAT HEPaBEHCTBO WM 00a SIBISIOTCA KBAJPATHBIMHU.

36. | 2.4 [pabux dyHKImH y=ax’+bx+C [IpumeHsTh anmnapaT HEPaBEHCTB MPU PELICHUU

37. | 2.4 I'paduk Qpynkumu y=ax>+bx+c Pa3JIMIHBIX 3a71a9.

38. | 2.4 I'paduk Gpynkumu y=ax>+bx+c

39. | 2.4 I'paduk pynkumu y=ax>+bx+c

40. | 2.4 T'paduk Gpynkuu y=ax>+bx+c

41. | 2.5 KBagpaTHble HEpaBEHCTBA
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoOKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
42. | 2.5 KBagpaTHble HEpaBEHCTBA
43. | 2.5 KBagpaTHble HEpaBEHCTBA
44. | 2.5 KBagpaTHble HEpaBEHCTBA
45. | 2.5 KBagpaTHble HEpaBEHCTBA
46. | 2.6 I'paduk npoOHO-nmuHelHON dhyHKIMK (s
TeX, KOMY HHTEPECHO)
47. | 2.6 I'paduk npoOHO-nuHerHON dhyHKIMK (15
TeX, KOMY HHTEPECHO)
48. | 2.7 I'paduku ypaBHEHUH, COMEPIKAMINX
MoaysH (st TeX, KoMy HHTEPECHO)
49. | O6o6marommii ypok mo teme «KBaapatndaHas
GyHKIMS»
50. | Konmponvnan paooma Ne 3 «KKBanpaTuunas
GyHKuus»
I'1aBa 3. YpaBHeHus1 u cucremMbl HepaBeHCTB (33 yacoB)
51. | 3.1 PauroHanbHbIe BhIpaKEHUS PacnosHaBaTe  panMoHanbHBIE W HWPPALMOHAJIBHBIE
52. | 3.1 PanimonanbHbIE BBIpAXKECHUS BBIPAKEHHS, KJ1accu(pUIMpPOBaThH paluoHaIbHbIE
53. | 3.1 PanmonanbHbIE BBIpAXKEHUS BBIPAXKEHUS. Haxonuts 00J1acTh ONPEIECIICHHUS
54. | 3.1 PanimoHanbHbIC BRIPAKCHUS PALMOHAIILHOTO  BBIPAXKEHUS; HOKA3bIBaTh TOXKIECTBA.
55. | 3.2 Llenble ypaBHEHHS HaBaTh rpaduueckyro UHTEpIpeTalu0 GyHKIHOHATBHBIX
56. | 3.2 llenble ypaBHEHUS CBOMCTB BBIPAKECHUM C OJTHON ITIEPEMEHHOM.
57. | 3.2 Llenble ypaBHeHus Pacno3naBate 1enble W JpoOHbIE ypaBHEHUsA. Pemarthb
58. | 3.3 JipoGHble ypaBHEeHHUs 1eable U JIPOOHBIE BBIPAKEHUS, MPUMEHSS Pa3InYHBIC
59. | 3.3 IpoGHble ypaBHEHHUS NPUEMBL.
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoOKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
60. | 3.3 JIpoGHble ypaBHEHUS Crpouts rpaduku ypaBHEHUH C ABYMs MEPEMEHHBIMH.
61. | 3.3 JIpoGHble ypaBHEHUs KoHcTpynpoBath SKBUBAJICHTHBIC peueBbIe
62. | 3.4 Pemenue 3agau BBICKA3bIBaHUSI C HCIOJIB30BAaHUEM aIreOpanvdeckoro u
63. | 3.4 Pemnrenune 3amau F€OMETPUUECKOTO  SI3BIKOB. Pemarh CUCTeMBI  JIBYX
64. | 3.4 Peurenue 3amau ypaBHeHI/Iﬁ C JABYMs IIEPECMCHHBIMH, UCIIOIb3Ys meOKI/Iﬁ
65. | 3.4 Pemenue 3agau Habop MpuEMOB.
66. | OGoGIIaOIIHil YPOK IO TeMe «YPaBHEHUS Pemiath TEKCTOBBIC 334K AJIr€OpandecKiuM CIIOCOOOM:
67. | Koumponvnaa paboma Ne 4 «Ypasuenusy NEPEXOUTH OT CIIOBECHOH (JOPMYITUPOBKHU yCIIOBUS
68. | 3.5 CucreMmsl ypaBHEHHUH C ABYMS 3aJ]a4uM K anreOpanyeckoil MoJesn MyTéM COCTaBIICHUS
HEeM3BECTHEIMU ypaBHEHUS UM CUCTEMbl YpaBHEHUH; pellIaTh
69. | 3.5 CucTeMbl ypaBHEHHI ¢ ABYMS COCTaBJICHHOE ypaBHEHUE (CUCTEMY YpaBHEHUN);
HEH3BEeCTHEIMI MHTEPHPETUPOBATh pe3ybTar. Mcnosib3oBaTh
70. | 3.5 Cucrembl ypaBHeHuUil ¢ ABYMS byHKIMOHATBHO-TpaduYECKre [peAcCTaBIeHus 1A
HeH3BECTHBIMU PELICHUS U UCCIIEJOBAaHUSI YPAaBHEHUIN U CHUCTEM.
71. | 3.5 Cucrtembl ypaBHEHUH C IBYMSI
HEU3BECTHBIMU
72. | 3.5 Cuctembl ypaBHEHUH C TByMS
HEU3BECTHBIMU
73. | 3.6 Pemenue 3amau
74. | 3.6 Peumienue 3anau
75. | 3.6 Peuienue 3anau
76. | 3.6 Pemenue 3amau
77. | 3.7 I'paduueckoe nccieqoBaHuE YpaBHEHHM
78. | 3.7 I'paduueckoe nccieqoBaHUE YPABHEHUM
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoOKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
79. | 3.7 I'paduueckoe uccieaoBaHne ypaBHEHUH
80. | 3.8 YpaBuenus c mapamerpom (s Tex, komy
MHTEPECHO)
81. | 3.8 YpaBuenus c mapametpom (i Tex, komy
WHTEPECHO)
82. | 3.9 Pemienue cucrteM ypaBHEHUN BTOPOH
crenienu ({151 Tex, KoMy HHTEPECHO)
83. | Konmponavnas paooma Ne 5 «Cucmemot
YPAGHEHUI)
I'naBa 4. Apudmernueckasi u reomeTpudeckasi nporpeccuu (23 4yacon)
84. | 4.1 UucnoBsie MOCIEAOBATEILHOCTH [IpuMeHsATh MHIIEKCHBIE 0003HAYEHUS, CTPOUTH PEUYEBBIC
85. | 4.1 UncnoBsie MOCIeA0BaTEILHOCTH BBICKA3bIBAHUS C  HCHOJIb30BAHHEM  TEPMHUHOJIOTHH,
86. | 4.1 YucioBble MOCIEA0BATEIHLHOCTH CBSI3aHHOU C MOHSATHEM IIOCJICIOBATSIILHOCTH. BEUMCIITE
87. | 4.2 ApujpmeTrnueckas nporpeccust YJICHBI TIOCJICIOBATEIBHOCTEH, 3aaHHbBIX (GOPMYJIOH N-TO
88. | 4.2 Apudmernyeckas nmporpeccus YJICHa WM PEKypPpPeHTHOW (opmysioi. YcTaHaBIMBaTh
89. 142 ApI/I(i)MeTI/IqCCKaH rporpeccus 3aKOHOMCPHOCTb B IIOCTPOCHHUH IIOCICAOBATCIIBHOCTH,
90. | 4.3 CymMa MepBbIX N WICHOB €CJIIM  BBIMCAHBI IEPBBIE HECKOJIBKO €€ YIICHOB.
apr(pMETHUCCKON IPOTrPeCcCHH N300pakaTh WIEHBI MOCJIEAOBATEILHOCTH TOYKAMU Ha
91. | 4.3 Cymma nepBbIX N WIEHOB KOOPIMHATHOH TIIIOCKOCTH.
apru(hMETHUECKOH IPOrpeccuu Pacno3naBaTh apuMeTHUECKyl0 U T'€OMETPHUYECKYIO
92. | 4.3 Cymma nepBbIX N 4ICHOB MPOTPECCUM TIPU pa3HbIX crocoOax 3anaHus. BeIBOAUTH
apr(MeTHIECKOI TPOrpeccHy Ha OCHOBE JIOKa3aTeNIbHbIX paCCyXICHUU (HOopMyJibI
93. | 4.4 Teomerpuueckas nporpeccus oOmiero wieHa apuMETUYECKOH U TeOMETPUUYECKOU
94. | 4.4 Teomerpuueckas porpeccus MPOrpeCcCHii, CyMMbI MEPBBIX N WICHOB apu(PMETHUECKOM
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoOKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
95. | 4.4 T'eomeTpuyeckasi mporpeccus U TEOMETPUYECKOM IIPOTPECCHM; pelmarbh 3aJadud ¢
96. | 4.4 I'eomeTpuyeckasi mporpeccus UCIIOJIb30BaHUEM 3TUX POPMYIL.
97. | 4.5 Cymma miepBbIX N 4IeHOB reoMeTpudeckoii | PaccmaTpuBaTh  mpuMepel U3 PeajbHOM  JKU3HH,
IPOrPECCHH WUTIOCTPUPYIOIIME  HU3MEHEHUS B  apuPMETHUYECKOI
98. 14.5 CYMMa MEPBLIX N 4JICHOB FGOMGTpH‘IGCKOfI porpecCuu, B FCOMCTpI/I‘IeCKOﬁ IMpOrpeCCum, I/I306pa)KaTB
IIPOTPECCUU COOTBETCTBYIOIIINE 3aBUCUMOCTHU IrpaduuecKHu.
99. | 4.5 Cymma nepBbIX N YWICHOB T€OMETPUIECKOM Pemrate 3a1a4u Ha CJIOKHBIE IIPOLIEHTEI, B TOM YUCIIE
IIPOrPECCUU 3aJlay U3 peaibHOU MPAKTUKH (C UCIIOJIH30BAHUEM
100. | 4.6 [TpocThie U CIOXKHBIC MPOTICHTHI KaJbKyJIsATOPa)
101. | 4.6 [IpocThie U CIOXKHBIC MPOTICHTHI
102. | 4.6 [IpocThie U CIOXKHBIC MPOTICHTHI
103. | 4.7 Cymma KBaJpaTOB MEPBHIX N HATYpPaTbHBIX
gucen (Jisg Tex, KoMy HHTEpECHO)
104. | 4.8 Tpeyronbuuk Ilackans (st Tex, komy
WHTEPECHO)
105. | OGo0maromumii ypok 1mo Teme
«ApudmeTrdeckas 1 TeOMETpUICCKas
IPOTPECCUN
106. | Konmponvnasn paboma Ne 6
«Apugpmemuueckan u ceomempuuecxkan
npozpeccuu
I'naBa 5. Ctarucruka v BepositHocTh (10 yacos)
107. | 5.1 BeiGopouHbie nccae10BaHUS Ocy1ecTBIATh MOUCK CTATUCTUYECKON MH(BOpMAITIH,
108. | 5.1 BeibopouHbIe ucciaea0BaHUS paccMaTpUBaTh PEAIbHYIO CTATUCTUYECKYIO
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoOKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
109. | 5.2 UnrepBanbHblil psaa. ['uctorpamma uH(GOpPMaIINIO, OPTraHU30BBIBATh U AHATTU3UPOBATH €&
110. | 5.2 UnrepBanbHblil paa. ['uctorpamma (paHXXUpOBaTh TAHHBIE, CTPOUTH UHTEPBAIbHBIC PSAIbL,
111. | 5.3 XapakrepucTuku pazopoca CTPOUTH JUATPAMMBI, [IOJUTOHBI YaCTOT, TUCTOTPAMMBI;
112. | 5.3 XapakrepucTuku pazdpoca BBIYHCIIATH Pa3IMIHBIC CPETHHUE, a TAKKE
113. | 5.4 CratucTuecKkoe OIlEHUBAaHHE U TPOTHO3 XapakTepUCTHKHU paszopoca). [Iporaosuposars 4acToTy
114. | 5.5 BeposTHOCTH U KoMOHMHaTOpHKa (J[71s Tex, | IOBTOPEHIS COOBITHS Ha OCHOBE MMCIOLIIXCS
KOMY I/IHTepeCHO) CTAaTUCTUYCCKHUX JaHHBIX.
115. | 5.6 Pazmenienus u coueranus (s tex, komy
WHTEPECHO)
116. | 5.6 Pazmemenus u couetanus (s Tex, KoMy
WHTEPECHO)
IHoBTOpenue (20 yacoB)
117. | Iloemopenue. HepaBeHncta Cucremaruzaius 1 0000IIIeHNE MOTYYECHHBIX 3HAHHUH 32
118. | Iloemopenue. HepaBeHCTBA Kypc anreopsl 9 Kiacca, pereHue 3a/1a4 1Mo BCeM TeMaM,
119. | Ilosmopenue. HepaBenctna IPUMEHEHNE U3YUYEHHBIX CBOMCTB B KOMILJIEKCE TIPU
120. | Ilogmopenue. KBagpatuuHasi QyHKUIUS pelLIeHnY 3a1au.
121. | Ilosmopenue. KBaapatuunas QpyHkuus
122. | [loemopenue. YpaBHEHUS U CUCTEMBI
YpPaBHEHUI
123. | I[loemopenue. YpaBHEHUS U CUCTEMBI
YpPaBHEHUI
124. | I[Toemopenue. Apnbmernyeckas u
re€OMETPUYECKasi IPOTPECCUH
125. | lloemopenue. ApubmMerndeckas u
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Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoOKa NeSITeJIbHOCTH Y4eHHKA (HA YPOBHE Y4eOHbIX nposeje
AeidcTBU) HHUS
reoMeTpHuecKas MPOrpeccuu
126. | Ilosmopenue. CTaTuCTHUKA U BEPOSATHOCTD
127. | Ilosmopenue. CTaTUCTHKA U BEPOSATHOCTD
128. Hmozoeana konmponvnasn
paboma Ne 7
129. | Iloemopenue. BrinioHEHNE TECTOBBIX
3ananuii B popmare OI'D
130. | Iloemopenue. BrinionHEeHNE TECTOBBIX
3aganuit B popmare OI'D
131. | Iloemopenue. BrITIOTHEHHE TECTOBBIX
3amanuit B popmare OI'D
132. | Iloemopenue. BoITIOTHEHNE TECTOBBIX
3ananuii B popmare OI'D
133. | Iloemopenue. BoinioNHEHNE TECTOBBIX
3ananuii B popmare OI'D
134. | Iloemopenue. BrinioNHEHNE TECTOBBIX
3aganuit B popmare OI'D
135. | Iloemopenue. BoITIOTHEHNE TECTOBBIX
3ajanuit B popmare OI'D
136. | Iloemopenue. BrITIOTHEHUE TECTOBBIX

3amanuit B popmare OI'D
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Cocrasn yq€6HO'M€TOI[I/I‘I€CKOl"O KOMIIJICKTA

. Anrebpa. 7 knacc: yueOHuk it obmeoOpazoBat. opranuzanuii /[I°. B. lopodees, C. b. CyBoposa, E. A. byaumosuuy,
JI. B. Ky3nenoBa, C. C.Munaesa, JI. O. Pociora]. — M.: [Ipocsemenne, 2016 r.

. AnreOpa. 8 kiacc: yueOHuUK st o01eodpasonar. opranuzanuii /[I'. B. Jlopodees, C. b. CyBopona, E. A. Bynumosuy,
JI. B. Ky3nenoBa, C. C.Munaesa, JI. O. Pocnora]. — M.: [IpocBemenne, 2017 r.

. AnreOpa. 9 kiacc: yueOHuUK 17151 o0mmeo0Opazosar. opranuzanuii /[I'. B. lopodees, C. b. CyBoposa, E. A. Bynumosuy,
JI. B. Ky3nenona, C. C.Munaena, JI. O. Pocnosa]. — M.: IIpocsemienue, 2018 r.

. EBcradrena JI. I1., Kapm A. I1. Anre6pa. Jlnmaktudeckue marepuansl. 7, 8, 9 kimaccel. — M.: [Ipocsemenue, 2014-
2016.

. Anre6pa. Tematnueckue Tectol. 7, 8, 9 knaccsl / [J1. B. Ky3nenosa,C. C. Munaesa, JI. O. Pocnosa, C. b. CyBopoBa]. —
M.: [IpocBemenue, 2014-2016.

. Kysnemnona JI. B., Munaesa C. C., Pocnoa JI. O. Anre6pa. KoarponbHsie paboTsl. 7, 8, 9 kinaccel. — M.:
[Tpocsemenne, 2014- 2016.

. Anre6pa. Metonuueckue pekomenaaruu. 7 kiacc / [C. b. CyBopoga, E. A. bynumosuu, JI. B. Ky3nenosa, C. C.
Munaega, JI. O. PociioBa]. — M.: IIpocsemienne, 2014 r. (pa3MenieHo Ha caite WWW.Prosv.ru).

. Anre6pa. Metonuueckue pekomenaamnuu. 8 kiacce / [C. b. CyBoposa, E. A. bynumosuu, JI. B. Ky3uenosa, C. C.
Mumnaesa, JI. O. Pociiosa]. — M.: IIpocserienne, ¢ 2014 r. (pa3MereHo Ha caite WWW.Prosv.ru).

. Anre6pa. Metonnueckue pekomeraanuu. 9 kiacc / [C. b. Cysoposa, E. A. bynumosuuy, JI. B. Ky3uemnoga, C. C.
Munaega, JI. O. PociioBa]. — M.: IIpocserienue, ¢ 2014 r. (pa3MeIrieHo Ha caiite WWW.Prosv.ru).

72


http://www.prosv.ru/
http://www.prosv.ru/
www.prosv.ru

Ipuioxenue

Kpumepuu U HOPMbBl OUEHKU 3Haumi, ymenuﬁ U HABBIKOG6 06ylmlou4uxc;l no
mamemamuke.

1. Ouyenka nucoMeHHbIX KOHMPOIbHBIX pAdOm 00yuarouwuxca no aizeope.

KoHTposbHbIE pabOTHI TPOBOIATCS IO TIOCOOHSIM:

«Anredpa. KontponbHble paboThl. 7 Kjacc: mocobue aist o0meoOpa3oBar.
opranmzanuii/ [JI.B. Ky3nenopa, C.C. Munaesa, JI.O. Pocnosa, C.b. CyBopoga];
Poc. akan. o6pazoBanus, uzn-so «Ilpocsemenue». — M.: [Ipocsemenue, 2015.

«Anrebpa. KonTponbpHble paboThl. 8 Kiacc: mocobue st obrieoOpa3oBar.
opranmzanuii/ [JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pociora, C.b. CyBopona];
Poc. akana. o6pazoBanus, uzn-Bo «IIpocsemienue». — M.: IIpocsenienue, 2016.

«Anrebpa. Kontponbnbie paboTel. 9 kiacc: mocobue aisi 0011eo0pa3oBar.
opranmzanuii/ [JI.B. Ky3nenopa, C.C. Munaesa, JI.O. Pocnosa, C.b. CyBopona];
Poc. akan. o6pazoBanus, uzn-so «Ilpocsemenne». — M.: [Ipocsemenue, 2017.

Bce xoHTpoJibHBIE paObOTHI JaHbI B YETHIPEX DKBUBAJICHTHBIX BapuaHTax. Mx
CTPYKTYpUpOBaHHUE OTBeYaeT ujee AudPpepeHImpoBaHHOIO MOAX0/1a K 00YYEHUIO
¥ KOHTPOJIO 3HAaHUW W yMmeHH# yuamuxcs. Kaxmas paborta mpemycMarpuBaer
MPOBEPKY JOCTIKEHUS UIKOJIBbHUKAMHU YpPOBHSI 0a30BbIX TpeOoBaHW M JaET
BO3MOXXHOCTh yUalllUMCS TPOSIBUTH CBOM 3HAHUS Ha 00Jiee€ BHICOKUX YPOBHSIX.

3agaHus pa3HOTO YPOBHSI 0003HAUEHBI B pa0OTE CrEeUATIbHBIMU 3HAYKAMU:
O —3a0aHus 6a308020 YPOBHS,
® —3a71aHUs DoJlee 8bICOKO20 YPOBHSL,

*  — QONOJHUMENbHOE 3A0aHUe.



K xaxmoil KOHTpoOJdbHON paboTe NPUBOIATCA KPUTEPUH OIICHUBAHUA, B
KOTOPBIX YKa3aHbl HIDKHHE TPaHUIIbl BHICTABICHUS OTMETOK «3», «4», «5». Hamo
UMETh B BUJly JBE OCOOCHHOCTH MPEAJIaraéMoil CUCTEMbI OLICHUBAHMUSI.

Ilepsas: XxpuTeprH OICHUBAHUS OTKPBITHI JJI YUYAIIMXCS: BaXHO YTOOBI OHU
NOHMMAJIM, KaK M 3a 4YTO BBICTABISCTCS Ta WIM HWHAs OTMETKa. Bmopas:
KOHTPOJIbHBIE Pa0OThI ¥ COOTBETCTBEHHO KPUTCPUH OLICHKU pa3padOTaHbl TAaKUM
oOpa3oM, 9TOOBI y ydanuxcsi ObLJIO TPAaBO HA OIMUOKY: MJISl TMOTYYEHUS OTMETKH
«3» He 00513aTeIbHO MPABIIIBHO BHITIOJHUTH BCE 3aaHUS 0a30BOT'0 YPOBHS, TOYHO
TaKk JK€ W JUIA TOJNYYCHHS IIATEPKH HE O0Os3aTCIIbHO PEIINTh BCE 3aadd
KOHTPOJIbHOM paboThl. Eciiu ydamuiicst yCremHo CrpaBuiCs ¢ JOMOJHUTESILHBIM
3aJJaHUEeM, TO €My BBICTABJISICTCS OT/ACIIbHAS OTMETKA «S5».

Ha o0opote cTpaHulbl C TEKCTOM Ka)XAOro0 BapHAHTa KOHTPOJBHOW PadOTHI
nomMelnleHa HeooxonuMas uHpopMalus o JaHHOM pabore. DTO CBEICHHUS O TOM,
KaKHe 3JIEMEHThl MaTeMaTH4ECKON MOATOTOBKH MPOBEPSIOTCS B IaHHOM paboTe, a
TAK)K€ CKOJIBKO M KAaKUX 3aJaHUM HAJI0 BBINOJIHUTH UL ITOJIYYEHUS OTMETOK «3»,
«», «5». Kpome Toro, mnpuBoAuTCs TaOJIMYKa [JIs aHajiu3a pe3yibTaToB
BBITIOJTHEHHUS 3aJaHUi KOHTPOJIBHOU padoThl. Huke Ha mpuMepe KOHTPOJILHOM
paboTsl s 7 kinacca Ne 1 «J[pobu u mpoLeHThD MOKa3aHO, KAaK BBITJISIUT TaKas
CTpaHHYKA.

Kakue ymeHusi npoBepsorTcs

v CpaBHHMBATH PallMOHAIbHBIC YUCTIA;

v BBITOJIHATH BBIYUCICHUS C PAI[MOHATBHBIME YHCIAMHE;

v/ HaxOJHTh 3HAUCHUS BBIPAKECHUH, COEPIKAIIIX CTEIICHH;

v’ TOICTaBNIATh B OYKBCHHBIC BBIPAXXEHHS BMECTO OYKB 3aJaHHBIC YHCIIA U
HaXOJUTb COOTBETCTBYIOIIME 3HAUYCHHUS;

pelaTh 3a7a4v Ha IPOLICHTHI,

HaxXOJUTb HEKOTOPBIE CTATUCTUYECKUE XAPAKTEPUCTUKU PsIIA TaHHBIX.

AN

CKko0J1bKO0 3aJaHUl HE0O0X0AMMO BbINIOJHUTHh HA OTMETKH «3», «4», «5»

OtMmeTka «3» OtmeTKa «4» OtMmeTka «5»
3amanue o ° o ° 0 °
Brimonneno 5 - 6 1 6 2
BEPHO

Ecnu 3amanue copep uT MyHKTHI, a), 0) U T.JA., TO K&KIbIM MYHKT CUATACTCS
KaK OTJICJIbHOE 33/IaHUE.

JlononHuTeNbHOE 3aJaHue (*) BBIMOJHAETCA IO KEJIAHWIO0 Ha OTIEIbHYIO
OTMETKY U TPH BBHICTABJICHUU OTMETKH 3a KOHTPOJIbHYIO paOOTYy HE YUUTHIBACTCS.
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Pe3yabTaThl BHINOJHEHUS 3aJaHUM
[TocTaBbTe B TaOIUILY:
«+», €CIM 3aJJaHUE BBITIOJIHEHO BEPHO;
«—», €CJIM 3aJIaHUE HE BBITIOJIHECHO.
(0] [ %

la 16 | 2a | 26 3 4 5 6 / 8 9

2. Ouenka ycmHuplx omeemaos 00yuaouwuxca no anzeope

OtBeT OLCHUBACTCsA OTMETKOM «5», CCJIN YUYCHHUK!

» TIOJIHO PacKpbhLI COJEpKaHUE MaTepuaia B 00beMe, MPeayCMOTPEHHOM
MpOrpaMMON U YI4EOHUKOM;

> W3J05KUIT MaTcpuall I'paMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3Y
MAaTEMAaTUYCCKYI0 TCPMHUHOJIOTHIO U CHUMBOJIUMKY, B OHpGILGJ’IGHHOﬁ JIOTUYECKOM
IIOCJIACA0BATCIIbHOCTH,

» TPaBUIHHO BBITIOJHWI PUCYHKH, YEPTEXKH, TPaQUKH, COIMYTCTBYIOIINE
OTBETY;

» T0Ka3aJl YMEHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPUMEPAMH,
MIPUMEHATH €€ B HOBOM CUTYAIUU MPU BBIIOJTHEHUH TPAKTUYECKOTO 3aJaHUS;

» TMPOJIEMOHCTPUPOBAT 3HAHUE TEOpUH paHee WU3YUYCHHBIX
COITYTCTBYIOITUX TeM, CHOPMHUPOBAHHOCTh U YCTOMUMBOCTh MUCIOJIBb3YEMbIX MPHU
OTBETE YMEHUU U HABBIKOB;

» OTBeyasl CaMOCTOATENbHO, 6€3 HaBOASIINX BOIPOCOB YUUTEIIS;

» BO3MOKHBI OJHa — ABC HCTOYHOCTHU IIPpH OCBCIHICHHNHN BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIC YYCHUK JICTKO HCIIPABHUII TIIOCJIC
3aMCUaHus yUUTECIIA.
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OtBeT OLCHUBACTCA OTMETKOU «4», CCJIIN  YAOBJICTBOPACT B OCHOBHOM
Tpe6OBaHI/IHM Ha OLCHKY «5», HO IIpU 9TOM UMCCT OAUH N3 HCAOCTATKOB!:

» B U3JIO)KCHUU JOIMYyLIEHbl HEOOJbIINE MpOoOenbl, HE HCKa3HBILEE
MaTEMaTUYECKOe CONEpPKAHUE OTBETA,

» JONyIIeHbl OJIWH — JBa HeIOo4YeTa TMPH OCBEHICHUH OCHOBHOTO
COJIEpKaHMs OTBETA, UCIIPABIICHHBIC I10CIIC 3aMEYaHUsl YUUTEIS;

» JONyIIeHbl OmuOKa wiau OoJiee IBYX HEJAOYECTOB TPU OCBEUICHUU
BTOPOCTEIIEHHBIX BOIPOCOB HIIM B BBIKIAAKAX, JIETKO MCIPABJICHHBIC IIOCIIE
3aMeYaHus yUUTes.

OtMmeTKka «3» CTaBUTCS B CICAYIOUIUX CIydasx:

» HENOJHO PAacKpBITO COJCpKaHWE MaTepuasa (ComepiKaHue H3JI0KEHO
(dbparMeHTapHO, HE BCEr/ia MOCJIEI0BATEIbHO), HO MOKa3aHO O0lee MOHUMaHue
BOIIPOCa W TMPOJEMOHCTPUPOBAHBI yMEHHS, JOCTATOYHBIE JJIS YCBOCHUS
nmporpaMmMHOro matepuana (ompeaeneHsl «[lmaHupyeMbIMu  pe3yibTaTaMu
OCBOCHHSI POTPAMMBI» B HACTOAIIEH MTporpaMMme 1o MaTeMaTHKE);

» HWMEIUCh 3aTPyJHCHUS WU JOIMYIICHBl OIMMOKH B ONpPEICICHUN
MaTeMaTUYeCKOW TEPMUHOJIOTHH, YepTexaxX, BBIKIAIKaX, UCTIPABICHHBIE MOCIIE
HECKOJBKHUX HABOSIINX BOITPOCOB YUHUTEIIS;

» YYEHUK HE CHPABWICS C MIPUMEHEHHEM TEOPUU B HOBOW CHUTYyaIlUU TIPH
BBITIOJITHCHUH TIPAKTHYECKOTO 3a/JaHMsI, HO BBITIONHUI 3aJaHUs 00S3aTEIIBHOTO
YPOBHSI CIIO)KHOCTH TIO JIAaHHOM TEME;

» NpU JIOCTATOYHOM 3HAHWHM TCOPETHUYECKOTO MaTephayia BBISBIICHA
HeJI0cTaToYHasi ChOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIyYasx:

» HE PacKphITO OCHOBHOE COJCpKaHNE yUeOHOTO MaTepHaa;

» O00Hapy)XeHO HE3HAHWE YYCHUKOM OOJIbIIeld WM HauOoJiee BaKHOU
4acTH y4eOHOr0o MaTepuaa,

> JONYIIEeHbl ONMUOKK B ONPEICIICHUM IOHATHH, MPH HCIOJIH30BaHUU
MaTEeMaTUYeCKOW TEPMHUHOJOTUM, B PHUCYHKAX, 4YepTeKax WM rpadukax, B
BBIKJIQJIKaX, KOTOPhIE HE UCIIPABJICHBI MOCIIE HECKOJIbKUX HABOJMSIIUX BOIPOCOB
YUHUTEJIA.

Obwas kraccudukauus ouubox.
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HpI/I OLCHKC 3H3HPII>1, YMGHI/Iﬁ N HAaBBIKOB O6y‘{aIOHII/IXC}I CICAYCT YYUTBIBATL BCC

omunOKku (TpyObIe U HETPYObIC) U HETOUYETHI.

I'pyOobIMu cuuTAIOTCSI OLIUOKM:

HE3HAHUE OIPENEICHUs OCHOBHBIX IOHATHH, 3aKOHOB, IPaBWJI, OCHOBHBIX
MOJIO)KEHUH  TEeOopuu, He3HaHue QopMmysa, OOLIECHPUHATHIX CHMBOJIOB
0003Ha4YEHUI BEIUYUH, €IMHUL UX U3MEPEHMS,;

HE3HAHHE HAMMEHOBAHUI €IMHUI] U3MEPECHHUS;

HEYMECHHE BBIICITUThH B OTBETE TJIABHOE;

HEyMEHUE IPUMCHSATh 3HAHUS, aJITOPUTMBI JJIS PEIICHUS 3a/1a9;

HEYMEHUE JIeNIaTh BBIBOBI U 0000IIECHNUS;

HEYMEHUE YUTATh U CTPOUTH IPaduKH;

HEYMEHUE MOJIb30BaThCs IEPBOUCTOYHUKAMHU, YUEOHUKOM U CIIPABOYHHKAMU;
MOTEPS KOPHS WM COXPAHCHHUE TTOCTOPOHHETO KOPHS;

otOpachiBaHue 0€3 00BSICHEHUM OJTHOTO U3 HUX;

PaBHO3HAYHBIE UM OIITHOKH;

BBIYHCIIUTENBHBIE OITUOKHU, €CJIM OHU HE SBJISIOTCS OMUCKOW;

JIOTHYECKUE OIIUOKH.

K HerpyObIiM o1mOKaMm cienyer OTHECTH:

HETOYHOCTh (POPMYJIIMPOBOK, OTPECICHUA, TOHSATHH, TEOpHid, BbI3BaHHAs
HETIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMNPEACISIEMOrO IMOHATUS WU
3aMEHOM OJIHOTO - ABYX U3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMU;

HETOYHOCTh TpadukKa;
HepallMOHAJIbHBIA METOJ PelIeHUs 3aa4l I HEeJJOCTATOYHO MPOTyMaHHBIM
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IJIaH OTBeTa (HapyIIEHUE JIOTUKHU, MOJMEHA OTJEIbHBIX OCHOBHBIX BOTIPOCOB
BTOPOCTENEHHBIMU);

- HepalHuOHAJIbHBIE METOABI pabOThI CO CIIPABOYHOMN U IPYTOM TUTEPATYPOIA;

- HEyMEHHE pellaTh 33Jauu, BBIIOIHATh 3a/1aHus B OOLIEM BUJIE.
Henouyeramm sBISIOTCS:

- HEepaluOHAJIbHBIC MPUEMbI BEIUMCICHUN U TPe0Opa30BaHui;

- HeOpeXHOe BBIMOIHEHHE 3aMucel, YepTekei, cxeM, rpauKoB.

78



