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IHosicHuTe/IbHAA 3aAIINCKA

PabGouast mporpamma  pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSIMHU

dbenepalbHOTO  TOCYIApCTBEHHOIO 00pa3oBaTEIbHOTO  CTaHJapTa o01ero

o0pa3oBaHMsI HA OCHOBE JIOKYMEHTOB:

e [IpuMepHbIe TpOrpaMmMbl OCHOBHOTO 001ero o0pazoBanus. MartemaTuka.
— M.: [Ipocsemienne, 2011. — (CtanmapTsl BTOPOTO MOKOJICHUS );

o DyHAaMEHTAIBHOE SJIPO COJEpKaHMsS oOlIero oOpa3oBaHusi / MOJ Pe.
B.B.Ko3nosa, A.M. KonmakoBa. — M.: IlIpocsenienue, 2010. —
(CrangapTsl BTOPOTO MOKOJICHHUS);

e COopHuK pabouyux mporpamm. Anredpa. 7-9 kiaccel / [CocTaButens T. A.
Bbypmuctposa]. — M. [Ipocsenienue, 2014;

e [IpumepHasi ocHOBHas 0Opa3oBareibHasl MporpaMma oOpa3oBaTELHOTO
yupexaeHusi. OcHoBHag mkosa / [CoctraBurens E.C.CaBunoB]. — M.:
[Tpoceemienne, 2011. — (CtanmapTbl BTOPOro MOKOJICHUS).

IL1anupveMblie pe3vJbTATHI 00VUYeHHS ajireope B 7—9 kJaccax

PannonajabHblie yncia. /JeficTBUTEeIbLHLIC YHCJIA

Bbll’lyCKHMK Haydumcs.

CpaBHUBATh M  YIOPSAJAOYMBATH pPALMOHAIBHBIE YHCJA; BBINOJIHATH
BBIYUCIICHUS C pallMOHAJIBHBIMU YUCJIAMH, COYETasi YCTHBIE U ITUCbMEHHBIE
IIPUEMBI BBIYUCIICHUN, IPUMEHEHUE KAJIBKYJIATOPA;

pemiatb apuPMETHUYECKUE 3aJayud, CBSI3aHHBIE C MPOMNOPLHOHATBEHOCTHIO
BEJIMYMH,  OTHOLUICHUSAMM,  IPOLEHTAMH;  BBIIOJIHATH  HECJIOKHBIC
IIPAKTUYECKUE PACUETHI;

UCIIOJIb30BaTh HAYAJIBHBIE IPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucel,

IIPUMEHATh IIOHATHE KBAJAPATHOTO KOPHS; HAXOAWUTh KBaJIpaTHbIE U
KyOM4ecKrue KOpHH, UCTIOJb3Ys TPU HEOOXOIMMOCTH KaJbKYJISTOP;
Hcnonp30BaTh B XOA€ pelIEHUs 3adad dJJIEMEHTApHbIE IIPEACTABIICHUS,
CBSI3aHHbIE C TNPUOMMKEHHBIMU 3HAYCHUSAMM BEJIMYHMH, IMOHUMAaTh, YTO
YHCIJIOBBIE JIAHHBIE, KOTOPHIE UCTIOIB3YIOTCS IS XapaKTEPUCTUKU O0BEKTOB
OKPYXAaIOILEro MUpa, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO
10 3alUCH MPUOIMKEHHBIX 3HAYEHUH, COepKaIMXCsl B MHPOPMALIMOHHBIX
MCTOYHHUKAX, MOXKHO CYAUTH O MOTPEUTHOCTH MPUOIMKEHHUS.
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BblnyCKHuK noyyum 603MOINCHOCNb.

HAYYUTBHCS HCIOJIb30BaTh MPUEMBI, PAIMOHATU3UPYIONINE BBIYHCIICHHUS,
NPHOOPECTH  TNPHUBBIYKY  KOHTPOJUPOBATH  BBIYMCIICHHUS,  BBIOHpAs
TTOIXOJISIIIIAN JJISI CUTYaIlU! CII0Cco0;

Pa3BUTh MPEICTABICHNE O YHCIIC U YUCIIOBBIX CUCTEMAX OT HATYPAIbHBIX 10
JEHCTBUTEILHBIX YHCEN, O POJIA BEIYHUCIICHUHA B PEAIbHON JKU3HH,

yIIIyOUTh W Pa3BUTh 3HAHUS O JCCSITHYHOW 3aIMCU ACHCTBUTEIHHBIX YHCEI
(mepuonyYecKue U HETIEPUOIUYECKUE Apoon).

AJreopandeckue BbIPaAKeHUs

Buinyckuuk nayuumcs:

INOHUMATh CMBICJI TEPMUHOB «BBIPAKEHUEY, «TOKIECTBOY», «TOKIECTBEHHOE
npeoOpa3oBaHne); BBINOJHATH CTAaHAAPTHBIC MPOLEAYPHI, CBS3aHHBIE C
3TUMH TEPMUHAMH; pEIIaTh 3aJauyd, CcojAepkKamue OyKBEHHBbIC aHHBIC;
BBITIOJIHATH 3JIEMEHTAPHYIO paboTy ¢ popmynamu;

BBITNOJHATh NPEOOPA30BAHUS BBIPAKEHUH, COEPKALIUX CTEHEHHU C IIEJIbIM
NOKa3aTeJeM U KBaJIpaTHbIE KOPHU;

BBITIOJHATH TOKJIECTBEHHBIE MpeoOpa3oBaHUs PaIlOHATIBHBIX BBIPAKEHUIM
HAa OCHOBE TMpaBWJI JCWUCTBUU HaJ MHOTOWICHAMH M alreOpandecKuMH
JIpOOSIMU;

BBITNOJIHATH Pa3I0KEHNE MHOTOWICHOB HA MHOXHUTEIH;

NPUMEHATH MPE0O0Pa30BaHUS BBHIPAKEHUHN I PEIICHUs] PAa3IMYHBIX 3ajad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, PEaIbHOM MPAKTUKH.

BblnyCKHMK noJyyunt 603mOd2CHOCmMs.

OBJIAJIETh MIMPOKHUM HA0OpPOM CHOCOOOB M TPUEMOB TMpeoOpa3oBaHUS
BBIPAKEHU;

MPUMEHATh TOXKISCTBEHHBIE MPE0oOpa3oBaHUS IJis PEIICHUs 3a1ad W3
pasIUYHBIX ~ pa3denoB  Kypca  (HampuMmep, I HAXOXKIACHUS
HanOOJIBIIIETO/HAMMEHBIIIETO 3HAUYCHHS BBHIPAKCHUS).

Ypasuenusa. HepaBencrea

BblnyCKHMK HAY4YUmcsi.

— peuaTbh OCHOBHBIEC BUJbI PALlMOHAIBHBIX YPAaBHEHUN C OJHOM IIEPEMEHHOM,

CHUCTCMEI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU



— MPUMEHSTh AHAIUTUYECKUN U TpadUUeCKHil S3bIKU A HHTEPIpPETAlUuU
HOHSTUH, CBSI3aHHBIX C MOHATUEM YPABHEHUS, JUIA PELICHUS YPaBHEHUM U
CUCTEM ypaBHCHMIA,

— TPOBOJUTH NPOCTEUIINE UCCICIOBAHNS YPABHEHUN U CUCTEM YPaBHECHUM, B
TOM YHCJE C MPUMEHEHHEM rpapuuecKuX MpecTaBiIeHU (yCTaHaBINBATh,
MMEET JIM YPABHEHUE WIM CHUCTEMA YPABHEHUN PEIICHMS, U €CIU UMEET, TO
CKOJIBKO, U T. 11.);

— IIPUMEHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB B XOJ€ PELICHUS 3a/1a4;

— pelarh JUHEWHBIE M KBAJIpaTHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU;
peniaTh CUCTEMBbI HEPAaBEHCTB;

— IIOHMMAaTh YPAaBHEHWE KAaK BAXHEHIIYI0 MaTEMaTHYECKYyH) MOJEIb UL
ONMUCAaHUS M HU3YYEHHs] Pa3HOOOpPAa3HBIX pEaJbHbIX CUTyallud, pemnarthb
TEKCTOBBIE 33]l1a4 AIreOpPandeCcKUM METOJIOM;

— TNPUMEHATH YPABHEHHsI U HEPABEHCTBA ISl PELICHUs 3a/1a4 U3 Pa3IMYHbBIX
pa3zaeioB Kypca, 3a1a4 U3 peaabHON IIPAKTUKU.

Buinycknuk nomyuum 603moorcnocms:

— HCTOJB30BaTh PA3HOOOpa3HbIC MPUEMBI TOKA3aTEIbCTBA HEPABEHCTB;

— HCMOJIb30BaTh IIMPOKUM  CHEKTP CHEHUAIBHBIX MOPUEMOB  PEIICHUS
YPaBHEHUN U CUCTEM YPABHECHUU,

— YBEPEHHO NPUMEHATH anmnapar ypaBHEHWW W HEPABEHCTB JUIS PELICHUS
pa3HOOOpa3HbIX 3a7ay U3 MaTEMaTUKH, CMEXHBIX MPEAMETOB, peajbHOU
MIPAKTHUKHU.

YucaoBble QyHKIMHT

Buinycknuk nayuumcs.

— TMOHUMAaTh M UCHOJb30BaTh (PYHKIIMOHAJIbHBIE MOHATUSA U SI3bIK (TEPMMHBI,
CHUMBOJIMYECKUE 0003HAUCHUS);

— CTpOUTh TIpa@UKA dBJIEMEHTAapHBIX (YHKIMI; OMUCHIBATH CBOMCTBA
YUCJIOBBIX (PYHKIIMI Ha OCHOBE U3yU€HUs IOBE/IEHUS UX IpaUKOB;

— MOHUMAaTh (YHKIMIO KaK BaXHEWIIYI0 MaTeMaTHYeCKyl0 MOJENb JUIs
ONMUCAHUS MPOLECCOB U SIBICHUW OKPYKAKOLIET0O MHPA, TPUMEHSTH S3bIK
GyHKUMA 1 ONUCAaHUS M MCCIIEJOBAaHUS 3aBUCUMOCTEH  MEXIy
($u3HMUECKUMU BETUYUHAMH.

Buinycknuk nonyuum 803mMoiHcHOCHb !
— TPOBOAWTH HCCIICIOBAHUS, CBA3aHHBIC C U3YYCHHUEM CBOMCTB (YyHKIIWIA, B
TOM 4YHCJI€ C HCIOJb30BAHUEM KOMIIbIOTEpPA; Ha OCHOBE TpaduKOB
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M3YYECHHBIX (YHKIHUH CTpOUTh Oojee CiloxHble Trpaduku (KycoyHO-
3aJJaHHbIE, C «BBIKOJOTHIMUY» TOYKAMU U T. T1.);

— HCHOJb30BaTh (PYHKIMOHAIbHbBIE MIPEICTABICHHS U CBOMCTBA (DYHKIUI AJIst
pelIeHrsT MaTeMaTHUECKUX 3aa4d U3 Pa3INuHbIX pa3/IesoB Kypca.

Yucji0BbIE MOCJI€I0BATEILHOCTH. ApudMeTHUYECKHE M TeOMeTPpHYeCcKne

IIporpeccumn

Buinycknuk nayyumces:
— TMOHMMAThb W MCHOJB30BaTh SA3BIK MOCIEAOBATEILHOCTEH (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHU);
— MNPUMEHSTH (HOPMYJIbI, CBA3aHHBIE C apU(PMETHUECKOW M T'€OMETPUUYECKON
porpeccuii, u anmnapar, cHOpMUPOBAHHBIN MPU U3YUYEHUU JPYTUX Pa3/IeiIOB
Kypca, K peLIEHUIO 331a4, B TOM YHCJIE C KOHTEKCTOM U3 PealbHOM KU3HMU.

BuinyckHuk nonyuum 603mMO#CHOCMY !
— TOHUMATh APUPMETUYECKYIO U T€OMETPUUECKYIO MPOTPECCUU KaK (DYHKIIMH
HaTYpaJIbHOTO AapryMEHTa; CBS3bIBaTh apU(PMETHUYECKYIO IPOIPECCUI0 C
JIMHEWHBIM POCTOM, TEOMETPUUECKYIO C IKCIIOHEHIIUAIIBHBIM POCTOM.

BeposSiTHOCTDL M CTATHCTHKA

Buvinycknux nayyumcs:
— WCTOJB30BaTh NPOCTEHIIHME  CIMOCOOBI  TMPEACTABICHHS W aHAW3a
CTAaTUCTUYECKHUX HAHHBIX;
— HaXOJIUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSATHOCTh CIIY4aHHOT'O COOBITHS;
— pemaTh KOMOWHATOpPHBIC 3a7aud Ha HAXOXXICHUE 4YKCIIa OOBEKTOB WIIN
KOMOUMHAIIHIA.

Buinycknuk nonyuum 603M04CHOCb |

— mpuoOpecTd TEepBOHAYAIBHBIN OIBIT OpPTaHW3alid cOopa JaHHBIX TpHU
MPOBEICHUH OMpOca OOUIECTBEHHOTO MHEHHS, OCYUIECTBJISATh MX aHaJU3,
MPEACTABIATh PE3YJIbTaThl ONIPOCa B TAOIMYHOU (hopme, B BUE IUArpaMMBbl;

— TPUBOIUTH COJAEPKATEJIbHbIE MPUMEPHI HCMHOJb30BAHUS CPEAHUX IS
ONMUCAHUSI TaHHBIX;

— NpUOOPECTU OMBIT MPOBEACHUS IKCIEPUMEHTOB CO CIyYalHBIMU MCXOJAMH,
B TOM YHCJIE C MOMOIIBK) KOMIBIOTEPHOTO MOJAEIUPOBAHNUS, HHTEPIPETALIUN
pE3yIbTaTOB DKCIIEPUMEHTOB.



Coaep:xkanue nporpamMmmsl (Kypca) ajare0dpsl 7 Kjiacca

Cooepircanue Kypca pazeusaemcsa “no cnupaiu”, 4mo no3zeoisaem:
HEOOHOKPAMHO 6036PAUAMBCA K 3HAKOMOMY MAMEPUATLY HA HOBOM YPOGHE;
dopmuposamsv cucmemnvle 3HAHUA; NOCTIE008ANMENbHO PEeANU306AMb NPUHWUN
“pazoenenus mpyonocmeit”.

1. Ipoou u npouenTsl (12 4/16 1)

OOBIKHOBEHHBIE U JI€CATUYHBIE JpPOOM, BBIYMCIEHUS C palOHAIbHBIMU
yrcaamu. CTeneHp ¢ HaTypalbHBIM IOKa3zaresieM. PelieHue 3a1a4 Ha IPOLEHTHI.
CratucTryeckne XapakTepUCTHKHU: CpeiHee apu(MeTHIECKOe, MOa, pa3Max.

OcHo6nasi yenb — CUCTEMAaTU3UPOBAThL M 000OHIUTH CBeAcHUS 00
OOBIKHOBEHHBIX U JECATUYHBIX PO0sX, 00E€CIIeUnTh Ha ITOM OCHOBE JlajbHEHIIee
pa3BUTHE BBIYMCIUTENIbHBIX HABBIKOB, YMEHHE pellaTh 3aJauyd Ha MPOLICHTHI;
copMUpPOBaTh MEpPBOHAYAIbHBIE YMEHHUS CTATUCTHMUYECKOIO aHajin3a YHMCIOBBIX
JaHHBIX.

B cooTBeTcTBUU € HA€0I0THEN Kypca JaHHasl TeMa MPeACTaBIsieT co0oi 010K
apupmeTnyeckux BoNpocoB. OCHOBHOE BHHMAaHHWE YIENSIETCS AallbHEUIIEMY
Pa3BUTHIO BBIYMCIUTEIBHON KyJNbTYphl: OTpPadAaTHIBAIOTCS YMEHHUS HAXOJUTh
JECATUYHBIE SKBUBAJIEHTHl WM JI€CATHUYHBIE NPUOIMKEHHSI OOBIKHOBEHHBIX
Ipo0el, BBINOJHATH JEUCTBUS C YHUCIAMH, B TOM YHCIE C HCIOIb30BaHUEM
KanpKynaropa. [Ipomomxaercss Hayatas B 6 kiacce paboTa MO BBIYHMCICHHUIO
YHUCJIOBBIX 3HAUEHUN OYKBEHHBIX BbIpaKEHUH. BbluMcIuTENbHbIE HaBBIKU
yYaIMXCSA TMOJNy4aroT JajbHEHIIee pa3BUTHE IPpU H3YYEHUU CTENEHH C
HaTypaJbHBIM MOKa3aTeJIeM; y4dalluecs TOJDKHbI HAyYUThCA HAXOAWTh 3HAUEHUS
BBIPKEHUI, COIEpKAIIMX ACHUCTBUS BO3BEICHUS B CTENEHb, 4 TAKKE 3aIIMChIBATh
OoJbpIIME M MaJlble Yucia ¢ UCrojb30BaHueM crenener uucna 10. [Ipomomxkaercs
perieHre 3aga4y Ha npoueHThl. OJHAKO B 3TOM TeME paccMmaTpuBaroTcs Ooliee
CJIOXHBIE 10 CPABHEHUIO C IPEABIAYIIUM I'OJIOM 3aJa4H.

OcHOBHOE coJep:kaHue TOocHeAHEero OJoka TEeMbl — 3HAaKOMCTBO C
HEKOTOPBIMU  CTATHCTHYECKUMH  XapaKTEPUCTHUKAMH.  Ydalquecs JIOJKHBI
HAYYUTHCS, B HECJIOKHBIX CIydasX HaXOJIUTh cpeAHee apu(pMeTHYecKoe, MOAY U
pa3max 4McJIOBOIO psja.

2. lIpsimasi u o6paTHas nponopunoHaabHocTH (9 4/10 u)

[IpeacraBienre 3aBUCMMOCTH MEX]Y BEJIMYMHAMH C TOMOILIBIO (opmylL.
[Ipsimo mpomopuuoHalbHAasE U 0OpaTHO MPONOPLUOHAIbHAS —3aBUCHUMOCTH.
[Iponiopuuu, peuenue 3aJa4u ¢ MOMOILIBIO MPOIOPLHHM.



Ocnoenas yenp — cHOpMHUPOBATH MPENCTaBICHHUS O MPAMON U 0OpaTHOU
MPONOPLUHOHAIBHOCTEN BEJIMYMH; BBECTH TIOHATUE TMPONOPLMU W HAYYUTH
yYaIIUXCcs UCIOJIb30BATh NPOIOPLUH MIPU PELIEHUU 3a/1a4.

N3yyenne Tembl HauWHAETCS C OOOONIEHUS M CUCTEMaTH3allud 3HAHUN
yuammxcs o ¢GopMyliax, ONMCHIBAIOIIMX 3aBUCHMOCTH MEXKIY BETUYMHAMU.
BBonuTca MOHATHE MEPEMEHHOH, KOTOPOE C 3TOr0 MOMEHTa JOJIKHO aKTUBHO
WCITOJI30BAThCS B PEUM ydanuxcs. B pesynbrare u3ydeHus: MaTeprana yJaniuecs
JOJKHBI YMETh OCYIIECTBIIATh TEPEBOJ 3a7ad Ha SI3bIK (POPMYJI, BBIIOJHATH
YHCJIOBBIE MOJCTAHOBKU B (DOPMYIIbI, BEIpaXKaTh epeMeHHbIe U3 Gpopmyin. Ocoboe
BHUMaHHE yaensercss (OpMUPOBAHUIO MPEACTABICHUNH O TpsIMOM W OOpaTHOU
MPOMOPIMOHANILHON ~ 3aBUCUMOCTSIX M (opmynax, BbIpaXarolMxX TaKue
3aBUCUMOCTH MEXIy BenuuruHamu. GopMHpyeTcsl MpeACTaBIEHUE O NPONOPLUUN U
pELICHUH 33a4 C TOMOILBIO MPONOPLHUH.

3. Beeaenue B anredpy (10 u/114)

BykBeHHBIE BBIPAKEHHSI, YHCIOBBIE MOACTAHOBKUA B OYKBEHHOE BBIPAKEHUE.
[TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHUI: pPACKPbITHE CKOOOK, NpHUBEICHUE
10JTIOOHBIX CIaraeMbiXx.

Ocnoenass  yenb — chopMHUpOBaTH y y4yallUXcsi IE€pBOHAYAJIbHBIE
MPEAICTABIICHUS O A3BIKE aNreOpbl, 0 OyKBEHHOM MCUUCIEHUU; HAYYUTh BBINOJIHATH
aJIeMEeHTapHbIe 0a30BbIe MPe0Opa30BaHMs OYKBEHHBIX BBIPAKEHUN.

B 7 kilacce HauMHaeTCs CHCTEMATHYECKOE H3Y4YEHHE ainreOpandeckoro
Marepuana, M JaHHas Tema MpeACTaBIsieT COoO0OW TepBOE PacCMOTpPEHHUE
COOTBETCTBYIOLLETO OJI0Ka BOIPOCOB.

BBenenne OyKBEeHHBIX PaBEHCTB MOTHBUPYETCS ONBITOM pabOThl C YHCIaMHU,
OCO3HaHUEM U 000011IeHneM TPUEMOB BbhluKciieHU. Ha 3ToM 3Tane packpbiBaeTcs
CMBICII CBOWCTB apu(METHUECKHil JEMCTBUN KaKk 3aKOHOB IPeoOpa3oBaHH
OYKBEHHBIX BBIpQXXEHUH, (QPOPMUPYIOTCS yMEHUS yOpOUIaTh HECIOXKHBIE
MIPOU3BEIEHUS, PACKPBIBATH CKOOKH, MPUBOJUTH MOOOHBIE ClIaraeMble.

4. Ypauenus (10 4/13 u)

VYpasuenus. Kopuu ypaBHeHus. JIuneliHoe ypaBHeHue. PemieHne TeKCTOBBIX
3aJ1a4y METOJIOM COCTABJICHHSI YPaBHEHHUS.

OcHosHnas yenb — NO3HAKOMUTD YYaIIMXCs C TOHATUSAMU YPaBHEHUS U KOPHS
YpaBHEHHUS, C HEKOTOPHIMH CBOMCTBAMM YypaBHEHMsS;, C(HOPMHUPOBATH YMEHHUS
pelaTe HECJIOXHbIE JIMHEWHBbIE YpPaBHEHUs C OJHOM IIEPEMEHHOM; Haudarhb
oOy4eHHre PEelIeHNI0 TEKCTOBBIX 33/1au aJreOpandecKuM CIiocoOoM.

[lenecoobpa3Ho, 4TOOBI ypaBHEHHE B Kypce MOSBUIOCH KaK CIIOCO0 mepeBojia
(babynbHBIX CUTYaIMi HA MaTeMaTHUYECKHUH sI3bIK. TakoMy mepeBoay AOKHO OBbITH
YIEIEHO J0CTaTO4HOe BHUMaHue. Cieayer paccMOTPETh HEKOTOPBIE MPHUEMBI
COCTABJICHHSI YPABHEHUS 110 YCIOBUIO 33J1a4M, BO3MOKHOCTbh COCTABJIEHUS Pa3HBIX
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ypaBHEHUN IO OAHOMY M TOMY K€ YCJIOBHIO, C(HOPMHPOBATH YMEHHE BBHIOMPATH
HaumOoJiee NPEANOYTUTENIbHBIA J/JI1 KOHKPETHOM 3aJayd BapUaHT YpaBHEHUS.
[lepexon k anredpanyeckoMy METOAY PEHICHHUS 3ajlad OJHOBPEMEHHO CIYXKUT
MOTHBOM JJIsi O0y4eHHUsI coco0y penieHus: ypaBHeHud. OCHOBHOE BHUMAaHUE B
OTOM TEME€ YHENACTCS PELICHUIO JIMHEWHBIX YPAaBHEHUM C OJHOM IIEPEMEHHOW,
MTOKa3bIBAOTCA HEKOTOPBIE TEXHUUECKUE TPUEMBI PEILICHUS.
5. Koopaunatel u rpaduxu (9 u/14 4)

UucnoBble MPOMEXYTKH. PaccTosiHue Mexay TOYKaMu Ha KOOPJIMHATHOU

npssMoii. MHoOkecTBa TOYEK Ha  KOOpPAMHATHOM  IIOCKOCTH. ['paduku

9 2 3 o
3aBUCHUMOCTEN Y = X,y =X,y =X,y = ‘x‘ . I'paduxu peanbHbIX 3aBUCHUMOCTEN.

OcHosHas yenb — pa3BUTh YMEHUS, CBA3aHHBIE ¢ PaOOTON Ha KOOPJIUHATHOM

HpHMOﬁ U Ha KOOpHHHaTHOﬁ IINIOCKOCTH, IIO3HAKOMHTBL C Fpa(i)I/IKaMI/I

3

. 2
3aBUCHMOCTEM y = X, Y = - X, Yy = X, y = X, y = ‘x; c(opMupOBaATH

NepBOHAYANIbHBIC HABBIKM UHTEPIIPETAIINU TPAaPUKOB pEabHBIX 3aBUCUMOCTEH.

[Ipu u3yueHun Kypca MareMaTUKH B 5-6 Kilaccax ydaliuecs O3HAKOMUIIUCH
C ujeeil KoopauHat. B 3Tol Teme nenaercs CIeAyIOIMi IIar: pacCMaTpUBarOTCs
pa3INYHbIE MHOYKECTBA TOYEK HA KOOPAMHATHOM NPSMOM M HA KOOPIWHATHOU
IJIOCKOCTH, MPH 3TOM (OpMUPYETCS YMEHUE NEPEXOAUTh OT aare0Opanveckoro
ONMMCAHUSI MHOXECTBA TOYEK K T'€OMETPUYECKOMY H300pAKEHHUIO U HA0OOpOT.
PaccmarpuBaercst popMyiia pacCTOSIHUS MEXITY TOUKaMU KOOPAMHATHOM MPSMOM.

[Ipy wu3yueHue TEMBI ydalIMecs 3HAKOMSTCS C TpapuKkaMu TaKHX
3aBUCHMOCTEMN, KAK Y = X, Yy = - X, y = X2, y = x>, y= \x\ . B pe3ynbrare yyanumecs
JOJDKHBI YMETh  JOCTATOYHO YBEPEHHO CTPOUTH KAXKIABIM W3 IMEPEUYHMCICHHBIX
rpaduKkoB, yKa3biBas ero xapakrtepHble Touku. CPopMUpOBaHHBIE YMEHHS MOTYT
CTaTb OCHOBOI JUIs BBINOJHEHMs 3aJlaHUNl Ha MOCTPOEHUs IrpauKOB KyCOUHO-
3aJJaHHBIX 3aBUCUMOCTEH.

CneunanbHO€ BHMMaHUWE B JaHHOW TeMme yaensercs padore ¢ rpaduxkamu
peanbHbIX 3aBUCUMOCTEM — TeMIlepaTypbl, ABWKEHUS W TIp., MPUYEM AaKILECHT
JIOJDKEH OBITh C/EJIaH HAa CUUTHIBaHUE C Tpaduka HyXHOW MHPopmanuu. BaxHo,
9TOOBI ydalluecs TOJYyYMUSId TPEJCTaBICHHUE 00 WCIONb30BaHWE TpaduKOB B
CaMbIX Pa3IMYHBIX 00JACTIX YEIOBEUECKON A TEIbHOCTH.

6. CBoiicTBa CTeNeHH ¢ HATYPaJIbHBIM NoKa3aTesaem (9 4/12 u)

[IpousBeneHne M YAacCTHOE CTENEHEN C€ HAaTypaJbHBIMU ITOKa3aTEIISIMHU.
CreneHb cTeNneHW, MPOU3BENeHUA U JpoOu. PemieHne KOMOWMHATOpPHBIX 3ajad,
dbopmyIia nepecTaHOBOK.

OcHosHas yenb — BbIPa0OTAaTh YMEHHUE BBINOIHATH ACUCTBUS HaJ CTENECHAMU
C HATypaJIbHBIMH IOKA3aTeNIIMU; HAYYUTh HNPUMEHATH MPABUIO YMHOXKEHUS MPU
pelIeHrnr KOMOMHATOPHBIX 3a]1a4.



Yyammmcss  yke€ 3HaKOMO OIpEIEJICHHE CTENEHHW C HaTypaJbHbIM
IOKa3aTeleM, W y HHUX €CTb HEKOTOPBIN OMBIT MpeoOpa3oBaHUIl BbIPaKEHUH,
COJeprKallMX CTENEHH, Ha OCHOBE ompezeseHuss. OCHOBHOE COAEpkKaHUE JTaHHOM
TEMBbl COCTOUT B PACCMOTPEHUU CBOWCTB CTENEHU U BBINOJIHEHUU JEUCTBUN CO
crenensmu. CdopmupoBaHHBIE YMEHHST MOTYT HAWTH TNPUMEHEHHE MpH
BBIIIOJIHEHUH 33JaHUM Ha COKpalleHue JpoOed, YUCIHUTEIM W 3HaMEHATelu
KOTOPBIX — IPOU3BEAECHUS, COJIEPKAILINE CTEIIEHU.

B a710i1 ke TeMe npopoimkaeTcss 00ydeHHe peleHn0 KOMOMHATOPHBIX 3a/1ad,
B YAaCTHOCTH 3a]1a4, pelIaeéMbIX HA OCHOBE KOMOMHATOPHOI'O MIPaBUJIa YMHOKEHUS.
Jlaetcs cienManbHOE Ha3BaHUE OJHOMY M3 BUJIOB KOMOMHAIMI — NEPECTaHOBKU U
paccmarpuBaercss (popMysa JUisl BBIUMCIEHHUS YUCIA MEPECTAHOBOK. JTO IepBas
KoMOMHaTOpHas popmyJia, cooliiaemasi yqammmcs.

7. Muorowiensl (15 4/20 4)

OpHounensl W MHOTOwieHbl. ClOXKEHWE, BBIUMTAHUE U YMHOXEHUE
MHOTOWICHOB. DOpMyIIbl COKPAILIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl U KBaJpar
Pa3HOCTH, KyO CyMMBI U KyO pa3HOCTH.

Ocnoenass  yenv — BbIpaOOTaTb YMEHHUS BBINOJHATH JIEUCTBUS €
MHOTOYJI€HaMH, MPUMEHATh (POpPMYJIbl KBajJpaTa CyMMbI M KBajpara pa3HOCTH,
Ky0a cyMMBbI U Ky0a pa3sHOCTU AJid TpeoOpa3oBaHus KBajapara U KyOa JBy4seHa B
MHOTOYJIEH.

N3yuyeHnue naHHOW TEMbI ONMUPAETCS HAa 3HAHUS, NOJYYEHHbIE TIPH U3YyUYEHUHU
TeMbl «BBenenue B anredpy». Mcnonb3yroTcs cBOWCTBa alredOpandyeckux CymMMm U
IPOU3BENIEHUH, IIPaBUJIa PACKPHITHS CKOOOK U MPUBEAEHUS MOOOHBIX CIIAaraeMbIX.
TepMuHaMu «OJHOUIEH» U «MHOTOUYJIEH» HA3bIBAIOTCS Takue ajredpanyeckue
BBIPQXEHUSI, C KOTOPBIMU yUalIUecs, [0 CYyTH, YK€ UMENH JEIO.

OCHOBHOE BHUMaHUE B JJAHHOW TEME YJIEIAETCS PACCMOTPEHHUIO aJrOPUTMOB
BBITIOJTHEHMSI IEHCTBUI HaJl MHOTOWICHAMH — CIIO’KEHUS, BEIUNTAHUS, YMHOXKCHUS,
IIPU 3TOM MOJAYEPKUBAETCS CIAEAYIOIINUNA TEOPETUUECKUN (PaKT: CyMMY, pa3HOCTb U
MPOU3BEJCHUE MHOTOWICHOB BCEr/la MOXHO MPEICTAaBUTh B BUJE MHOTOWIeHA. B
X0Jle TMPaKTUUYECKOW JEATEIbHOCTH Yy4alluecss JOJDKHBI BBIINOJHATh 3a/JaHus
KOMIUIEKCHOTO ~ XapakTepa, IMpelycMaTPUBAIOIIME BBIIOJHEHHE HECKOJIBKHUX
neiictBuil. OmHaKo cieayeT UMETh B BHUAY, YTO Ha 3TOM 3Tale OCHOBHBIM
pe3yJabTaTOM SIBJISETCS OBJaJieHUE COOCTBEHHO alrOpUTMaMM JIEHCTBUN Hax
MHOTOWIEHAMH, a MpeoOpa3oBaHUEM UENbIX BbIpAKEHUUA Oyner yAeleHO
BHUMaHHe enie B 8 kiacce. OBianeHue ACHCTBUSAMH C MHOTOYJIEHAMHU
COTIPOBOX/IAETCS PA3BUTHEM YMEHHM peliaTh JTUHEHHBIC YpaBHEHUS U IPUMEHSITh
anreOpanvecKuii MeTo/1 pelieHus: TEKCTOBBIX 3a/1a4.



8. Pazio:keHrne MHOTOWIeHOB HAa MHOkuTeH (15 4/20 u)

Boinecenue o61iero MHOkuTeNA 3a ckoOku. Crioco0 rpynnupoBku. Gopmyna
pa3HOCTU KBajJpaToB, ¢GopMmysia CyMMbl KyOOB M pa3HOCTH KyOoB. Pemienue
ypaBHEHUH C TOMOUIBIO PA3JI0KEHHSI HA MHOYKUTEIIH.

Ocnognass yenv — BplpaboTaTh yMEHHE BBINIONHATH PA3IOKEHHE Ha
MHOKHUTEIIA C TIOMOIIBIO BEIHECEHUS OOIIETO MHOXKHUTEIS 3a CKOOKH U CIIOCOO0M
TPYIIIUPOBKH, a TAKXKE C IPUMEHEHHEM (POPMYIT COKPAIIIEHHOTO YMHOXEHUS.

Bormpoc 0 pa3noxkeHnyn MHOTOWICHA Ha MHOKHUTEIH JTA€TCS B BUJIC OTACIBHON
TEMbI, B KOTOPYIO OTHECEHO TaKXe 3HAKOMCTBO C (opmylaMu pa3sHOCTU
KBaJIpaTOB, Pa3HOCTH W CyMMbI KyOoB. PaccMaTpuBaloTCsi HEKOTOpbIE
creluaibHble TpPHUEMbl MPEeoOpa3oBaHUSI MHOTOUJIEHOB, IIOCIE  KOTOPBIX
CTAaHOBHUTCS BO3MOKHBIM TPUMEHEHHE CITOCO0a TPYNIHUPOBKH: pa3OUeHNE KaKoro-
TO WICHa MHOTOWICHA Ha J[Ba CJIaraeMbIX M 0oJiee, a TakKe TPUEM «IIPUOABHUTHY -
«BBIYECTHY.

BaxxHo, 4To0bI (hopMupyeMbIil annapat Hamen npuMenenue. [loaTomy B xoe
U3YYEHUS! TEMBI 11eTIeCO00pa3HO MPOJAOHKUTH POPMUPOBAHUE YMEHUM COKpaIiaTh
Ipo0M M pacCMOTPETh MPUEMBbI pEIICHUS YpaBHEHHII HAa OCHOBE pPaBEHCTBA
MIPOU3BEICHUS HYIIIO.

9. Yacrora u BeposiTHOCTD (5 4/9 1)

Yacrora cimydaidHOro coObiTHsl. OUeHKa BEPOSATHOCTU CIYyYalHOTO COOBITHS
1o ero yactore. Ciio)KeHnue BEPOSATHOCTEN.

OcHogHass yenb — TIOKa3aTh BO3MOXHOCTh OIICHHBAHHS BEPOSTHOCTHU
CJIy4aifHOTO COOBITHS 1O €r0 YacTOTeE.

Oco0EHHOCTBIO Tpe/IaraeMoi METOMKH SIBIISIETCS CTATUCTUYECKUM TOXO0]T
K TIOHSITHIO BEPOSATHOCTHU: BEPOSTHOCThH CIyYaWHOTO COOBITHS OIICHUBAETCS 110 €T0
4acTOTe MPU TPOBEJEHUU JOCTATOYHO OOJIBIION CEepUU IKCIEpUMEHTOB. Takoi
NoJIX0J TpeOyeT pearTbHOro MPOBEAEHHUS OMBITOB B XO7€ y4eOHOTo mporecca. Tak
KaK JJI CTAaOMJIM3AIMU YaCTOThl HEOOXO0UMO OOJIBIIIOE YUCIIO IKCIIEPUMEHTOB, TO
pekoMeHayeTcsl Takas (opma ypoka, Kak paboTta B Manblix rpymmax. IIpomecc
CTaOMIIM3AIIMHY YaCTOTHI MOJIE3HO HILTIOCTPUPOBATH C MOMOIIIBIO Tpaduka.

10. IToBTOpenue (8 u/l1l 4)

YmMmerh

® COCTaBJISITH OYKBEHHBIC BBIpOXECHHS ¥ (QOPMYyJIBI TIO YCIOBHSIM 3ajady;
OCYIICCTBJIATh B BBIPAKCHUAX MW (OPMYyJIax YHCIOBBIE TIOJICTAHOBKH U
BBITIOJIHATh COOTBETCTBYIOIIUE BBIYUCIICHUS, OCYIICCTBISITh ITOJCTAHOBKY
OJTHOTO BBIPKEHHUSI B JPYToe; BhIpakath U3 GOpMyJl OJHY MEPEMEHHYIO Yepes
OCTaJILHBIE;

® BBLINOJHATH OCHOBHBIC JCHCTBUS CO CTEMEHSMU C IIEJIBIMU TOKa3aTesiMHU, C
MHOTOWICHAMH; BBITMOJHATh Pa3jO’KCHWE MHOTOYICHOB Ha MHOXHUTEIH,
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BBITIOJIHATH TOK/IECTBEHHBIE MTPEOOPa30BAHUS PALIMOHATBHBIX BHIPAKEHUH;
pelaTh JIMHEWHbIE YpaBHEHUS,;

pemaTrh TEKCTOBbIE 3aJaud alreOpauvyeckuM METOJI0OM, HHTEPHpPETUPOBATH
MOJyYEHHBIM  pe3ysbTaT, MPOBOAUTH OTOOp  pEIIeHUH, HCXOAS U3
(bOpMYITMPOBKH 331a4H;

M300pakaTh YUCiIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMON;

ONPENENATh KOOPJIMHATHI TOYKH IUJIOCKOCTH, CTPOUTH TOUYKH C 3aJaHHBIMU
KOOpAMHATAMU; N300pakaTh MHOXKECTBO PEIICHUH JINHEHHOTO HEPABEHCTBA;
HAXOAWTh 3HA4YCHHs (QYHKIUH, 33JJaHHOWU (opMyIoi, TabmuIei, rpadukom Mo
€e aprymMeHTy; HaXOAWTh 3HAYCHUE aprymMeHTa 10 3HAYCHUIO (YHKIIHH,
3aTaHHOM TpadUKOM WU TaOIUIIEH;

OINpENENATh CBOMCTBA (PYHKIMM MO €€ TpaduKy; NPUMEHATh TpaduuecKue
MpEICTaBICHUS MIPH PEIICHUN YPAaBHEHUH, CCTEM, HEPABEHCTB;

ONKCHIBATH CBOMCTBA U3YUYECHHBIX (PYHKIUH, CTPOUTH UX IpauKH;

HCHOJIb30BATh NPHOOPETEHHbIe 3HAHMS M YMEHHU B MPAKTHYECKOI
NAeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

BBITIOJTHEHHUS PAacueToB MO opMyJsiaM, JIJIsi COCTABJICHUS (DOPMYII, BBIPAKAIOITUX
3aBUCUMOCTH MEXKJy PEaTbHBIMU BEIWYMHAMU; JJISI HAXOXKICHHUS HYXHOU
(GbopMyJIbl B CIIPABOYHBIX MaTepHaIax;

MOJICJIMPOBAHUs IPAKTUYECKUX CUTYallUd W HCCIEAOBAaHUS ITOCTPOEHHBIX
MoOJIeJIel ¢ UCTIOJIb30BAaHUEM ammapara anreOpsi;

ONMCAHUS 3aBUCUMOCTEMN MEXKITY buznyecKkumMu BEJIMYMHAMU
COOTBETCTBYIOIIMMHU  (opMyrnamMu, TpU  KCCICAOBAHUU  HECIIOKHBIX
MIPAKTUYECKUX CUTYyalnH;

WHTEPIpETAUN TPAPUKOB PEATbHBIX 3aBUCUMOCTEN MEXK/y BEIMUYNHAMMU.

Dopmul opeanuzayuu yuedHo20 npoyecca.

WHIVBUAYAJIbHbIC,  TPYIIIOBBIC,  WHAWBUAYAJIBHO-TPYIIIOBBIE,  IMPOEKTHBIE,

(bpoHTabHBIE.

Breypounbie popMbI: MaTEMAaTHYECKUN KPYXKOK, YHacTHE B pabOTe MIKOILHOTO

HAy4HOTO 00IIEeCTBa, y4acThe B KOHPEPEHITUAX, KOHKYpCcax, popymax.
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Copaep:xanue nporpamMmsbl (Kypca) ajaredpsl 8 kiacca

1. Anredopanveckue apoou (20 u/27 q)

Anre6panueckass ApoOb. OCHOBHOE CBOWCTBO aireOpanueckol JIpoOwu.
Cokpamenne apoo6ed. CrnokeHue, BbIYUTAHUE, YMHOXKEHUE U JICJICHUE
anreOpanueckux Jpobeil. CTenmeHb ¢ 1EIbIM MOKa3aTeJleM M €€ CBOMCTBa.
Brienenre MHOKUTENS — CTENEHU JACCITH — B 3alUCH YHUCIIA.

OcHoeéHasa yenv — cHOPMHUPOBATH YMEHUS BBIMOJIHATH JACHCTBUS C
anre0panyeckKuMu JIpoOsiIMU, JEHCTBUS CO CTEMEHSIMH C LEJIbIM IOKa3aTeseM;
Pa3BUTh HABBIKU PEIICHUS TEKCTOBBIX 33]1a4 aJIreOpanyecKUM METOIOM.

DTa TeMa SBIIAETCS €CTECTBEHHBIM MPOJIOKEHUEM U Pa3BUTUEM HAYATOro B 7
KJIacC€  CHCTEMATHMYECKOro  M3Y4YeHUs  NpeoOpa3oBaHM  pallMOHAJIBHBIX
BbIpaKeHH. M310KeHue 1enecoo0pa3Ho CTPOUTh, Kak M MpPU H3YyYECHUU
npeoOpa3zoBaHuii OYKBEHHBIX BBIPAXKEHUM B 7 KJIacCe, C OMIOPOM Ha OMBIT PadOTHI C
yuciaMu. [JIaBHBIM pe3yJabTaTOM OO0y4YeHUs JOJDKHO SIBUTHhCS  BIIQJICHUE
QITOPUTMAMH CJIOKEHUS, BBIUUTAHUS, YMHOXXCHHUS M JICJICHUS alreOpandecKux
npo6eil. KonnyecTBO M ypoBEHb CIIOKHOCTH 3aJlaHuM, TPEOYIOUINX BBINOJIHEHUS
HECKOJIbKUX JEUCTBUM, ONPENCISIIOTCS CaMUM YYUTEIEM B 3aBUCUMOCTH OT
BO3MOXKHOCTEH Kiacca. [Ipu 3ToM HEOOX0IUMO UMETh B BUAY, YTH B COOTBETCTBUU
c oOmed wuaeel pa3BUTUS COACPKAHUS Kypca IO coupaid B 9 kiacce
MPEAYCMOTPEH €1E OJIUH «IIPOXO0» NPeoOpa30oBaHMs PALIMOHATIBHBIX BHIPAXKEHUM.

CamocTosTenbHbIA (PparMEeHT TEMbI MOCBSUIEH U3YYEHUIO CTETIEHH C LIEJIbIM
noka3areneM. MOTUBOM JUIsl BBEJIEHUS 3TOTO MOHSTHS CIIY>KUT 11€J1IeCO00pa3HOCTh
MPEACTaBIICHUS OOJIBIIUX M MaJIbIX YMCET B TaK HA3bIBAEMOM CTaHIApPTHOM BHJIE.
C 3TuM ciocoOOM 3amKcH YHUCEeN ydalluecs yKe BCTpPEeYaluch Ha ypoKax (pU3uKHy,
3aBepiiaeTca TeMa (pParMeHTOM, [IOCBAILICEHHBIM pEIICHUI0 YpPaBHEHUW U
TEeKCTOBbIX 3a/1a4. [Io cpaBHeHMIO ¢ KypcoM 7 Kjlacca 37ech Mpeayiaraorcs Ooliee
CJIOHBIE B TEXHUYECKOM OTHOUIEHUHU ypaBHEHUS (XOTd, Kak U B 7 KJacce, 3TO MOo-
MPEXKHEMY 1IeJIbIe YpaBHEHUS, AeprKaliie 1poOHbIe KOADOUITMESHTHI).

2. KBaaparubie kopHu (15 4/22 4)

KBaaparueiii kopenb u3 uyucina. [loHsTne 00 uppanuoOHATHLHOM YHCIIE.
JlecsaTuuHble NPUONMKEHUS KBagpaTHOro kopHsa. CBoilcTBa apu(pMETHUYECKOTO
KBaIPaTHOTO KOPHSI U MX MPUMEHEHUE K MpeoOpa3oBaHUIO BbIpakeHuil. KopeHb
TPETbEH CTEIEeHW, IOHATUE O KOpHE nN-U CTeneHu w3 uuciaa. Haxoxnenue
NPUOJIMKEHHOTO 3HAUYECHHSI C MOMOIIbIO KanbKynaropa. ['paduku 3aBucumocteit

y .
OcHo8Has yelb — HAYYUTh MPEOOPA30BAHUSIM BBIPAXKEHUM, COEPKAIITNX

KBaJIpaTHbIE KOpPHU; Ha TMpUMEpe KBAJPATHOIO M KyOMYECKOro KOpHEH
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chopMHUpOBaTh TIPEACTABICHUS O KOpHE n-i cremeHu. [loHsATHE KBaapaTHOTO
KOpHSI BO3HUKAET B Kypce MpHU OOCYXKIACHUM JIBYX 3a7ad — IeOMETpUUYecKon (o
HAXOXKJIEHUU CTOPOHBI KBajpara IO €ro IUIoaan) U airedpandeckoil (0 yucie
KOpHEHl ypaBHGHHS BHAa X° = a, TIe a4 — MPOM3BOIbHOE 9HCio). Ilpwm
pacCMOTPEHHUH TI€pBOM W3 HHUX JAalOTCS HAYallbHbIE MPEACTABICHUS 00
UppalMoHaIbHBIX YHCTIaX.

B conepxaHue TeMbl LEIECOOOpPa3HO BKIIOUWTH HETPAJWLHUOHHBIN IS
anredpsl Borpoc — Teopemy [ludaropa. 310 MO3BOJIUT MPOAEMOHCTPUPOBATH
€CTECTBEHHOE MPUMEHEHUE KBAJAPATHBIX KOPHEH 111 HAXOXKACHUS JUTMH OTPE3KOB,
MOCTPOEHUS OTPE3KOB C UPPALMOHATBHBIMU JJIMHAMU, TOYEK C UPPALIMOHATILHBIMU
KOOp/IMHATAMHU.

[lenecooOpa3HO Takke AKTHMBHO HCIOJIb30BAaTh KaJbKYJISATOp, MPUYEM HE
TOJIBKO B KauyeCTBE MHCTPYMEHTa [JIsl W3BJICUECHUS KOPHEW M KakK CpEJICTBO,
MO3BOJISIONIEE TPOUIUTFOCTPUPOBATH HEKOTOPHIE TEOPETUUECKUE UIIEU.

B xone uzyueHust JaHHOM TEMbI IPeAyCMaTPUBAETCSI 3HAKOMCTBO C MOHATHEM
KyOMYECKOTO KOPHS, OJJHOBPEMEHHO (POPMUPYIOTCS HadaJIbHBIE MPE/ICTABICHUS O

KOpHE N-ii cteneHu. PaccMaTpuBaroTcst rpadMKu 3aBUCUMOCTEN Y —Vx , V= i/;.
3.KBaaparubie ypaBHenus (19 4/24 q)

KBagpatHoe ypaBHeHHe. QPOpMynbl KOpPHEM KBaJIpaTHOTO YpaBHEHUS,
Pemienre TEKCTOBBIX 3a1ad COCTABICHUEM KBAJApPATHBIX YpaBHEHUM, Teopema
Buera. Pa3noxxeHne Ha MHOKUTENIM KBAIPATHOI'O TPEXWICHA,

OcHo6éHasa yenb — HAYUYNTh peElIaTh KBaJgpaTHbBIE YPaBHEHHUS U
MCIIOJIb30BaTh UX IIPU PELICHUHN TEKCTOBBIX 3a/1a4.

B Temy BKIIOUEH BECh MAaTEpHAN, TPAAULMOHHO OTHOCSIIMICSA K paslaeiy
Kypca. B TO ke Bpems, npeaararoTcs 1 HEKOTOPBIE CYIIECTBEHHBIE W3MEHEHMS:
paccMOTpeHne TeopeMbl Bruera cBA3BIBACTCA € 3a1adel PasyIoKEHUs KBAJAPATHOIO
TpEeXWICHAa Ha MHOXWUTEIW; B CHUCTEMY YIPAXHEHHW JOJDKHBI IOCTOSHHO
BKJIIOYAThCS 3aJaHus Ha pEIICHUE YPAaBHEHUM BBICIIMX CTEIIEHEH; Cleayer
AKTMBHO MCIIOJIb30BAaTh METOJ II0ICTAHOBKHU.

bonbiioe MecTo JOMKHO ObITh OTBEAECHO PELICHHIO TEKCTOBBIX 331ad, MPU 3TOM
paccMaTpHUBaIOTCs HEKOTOPbIe OCOOEHHOCTH MAaTEMaTUYECKUX MOJEINEH, OMUCHIBAIOILIX
pEabHBIE CUTYALIVH.

B cBs13u ¢ paccCMOTpEHHEM BOIPOCA O PA3JIOKEHUM HA MHOYKUTENN KBAaJPAaTHOIO
TPEXWICHa, IMOABISIETCS  BO3MOXKHOCTb  JUIA  JIBHEWIIETO  Pa3BUTHSA  JIMHUU
npeoOpazoBaHuil AreOPandecKrX BHIPAKEHHI.

4. Cucremb! ypaBHenwuii (20 4/24 )

YpaBHeHUE C 1ByMsI IEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU
u ero rpaduk. [Ipumepsl pellieHus: ypaBHEHHIA U TENbIX uuciax. CucteMa ypaBHEHUM;
pellieHHe CUCTEM JBYX JIMHEWHBIX YpPaBHEHUU C JBYMS NEPEMEHHBbIMH, rpaduyeckas
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uHTepnperauus. [IpumMepsl penieHrs HEeMMHENHBIX CUCTEM. PellleHne TeKCTOBBIX 3a1a4
COCTaBJICHUEM CHUCTEM YPaBHEHUI. Y PaBHEHHE C HECKOJIBKMMU IIEPEMEHHBIMUL.

OcHo6éHaa yenb — BBECTH IOHATUS YPAaBHEHMs C JABYMs IIEPEMEHHBIMM,
rpagyika ypaBHEHUs, CUCTEMbl YpaBHEHMH; OOy4YWTb PpEIICHUI0 CHUCTEM JIMHEHHBIX
YPaBHEHUI1 C JIByMsI MEPEMEHHBIMHU, a TaK K€ MCIOJIb30BAaHUIO IMPUEMA COCTABIICHUS
CHCTEM YPABHEHUI PH PEILIEHUH TEKCTOBBIX 33/1a4.

OCHOBHOE COZIEPKAaHNE TAHHOM TEMBI Kypca CBS3aHO C PACCMOTPEHUEM JIMHEHMHOTO
YPaBHEHMSI U PELICHUEM CHCTEM JIMHEMHBIX YpaBHEHHMH. B TO ke Bpems NpHUBOIATCA
OpUMEpPbl U HEJMHEWHBIX YpPAaBHEHWM, pacCMaTpUBAIOTCS WX Tpa(uKH, pearoTcs
CHCTEMBI, 1 KOTOPBIX OJJHO YPABHEHUE HE SIBIICTCS JIMHEHHBIM.

OCOOEHHOCTBIO W3JIOKEHUSI SIBISIETCSl aKLIEHTHPOBAaHWE BHUMAaHUS Ha OJioke
BOIIPOCOB, TI0 CYTHM OTHOCAIIMXCS K aHAIUTHYECKOM TreoMeTpud. Tema HauMHaercs
BOITIPOCA O MPAMBIX HAa KOOPAWHATHOM IJIOCKOCTH: PACCMATPHBAETCSl YpaBHEHHUE TPSMOM
B Pa3MUHBIX (hOpMaX, CIeIMATbHOE BHIMAHKE YICICTCS YpaBHeHHIO Byujia y = KX + 1,
(bopMyHpyeTcs yCIOBHE MAPALIEIBHOCTU MPSIMbIX, @ B Kaue€CTBE HEOOS3aTEIbHOIO
Marepuaia MOXKET ObITb PACCMOTPEHO YCJIOBUE MEPHEHAUKYISIPHOCTH MPSIMbIX.
CdopMHUpOBaHHBI ~ AHAIMTUYECKUM — ammapaT MpUMEHSeTCsl K PEIICHUIO  3a7ad
TEOMETPHIECKOTO COZIepKaHus ( TIpUMeEp, COCTABIICHUE YPABHEHHSI MPSIMOH, TIPOXOISIIICH
yepe3 JIBE JaHHbIE TOUKH, IPSIMOW, MAPATUIENIbHOM JAaHHOW U MPOXOJIAIIEH Yepe3 TaHHYIO
TOYKY, U I1p.).

[Iponomxaercst pelieHre TEKCTOBBIX 3a/1ad airedpandeckuM MeToAoM. Ternepb
MaTeMaTU4eCKON MOJIENBIO PACCMATPUBAEMOM CHUTYAIUM SIBJIIETCSI CUCTEMA YPaBHEHHH,
NP 3TOM B SIBHOM BUJIE (POPMYIIUPYETCS CIEAYIOIIAs MBICIb: TIPH MEPEBOJIE TEKCTOBOI
3alayd Ha MaTEeMaTU4eCKUil s3bIK YIOOHO BBOIWTH CTOJIBKO MEPEMEHHBIX, CKOJIBKO
HEN3BECTHBIX COAEPKUTCS B YCIIOBUU.

5. ®ynknuu (14 4/19 )

Oynkimsa. O0nacte  ompesaeneHuss W oOyacTh 3HadeHut (ynkimm, ['paduk

(bynkimu. Bo3pacranue u yobIBaHHEe (PYHKLIMH, COXpAaHEHHE 3HaKa Ha IPOMEXKYTKE, HYJIH
k

byrxiwmn. Oyraxipm y = kX, y =kx + |, y =X u ux rpaduxu. [Tpumepst rpadudeckux

3aBHCUMOCTEN, OTPAYKAIOIINX PEATHHBIE ITPOLIECCHI.

OcHo6Has yenb — TIO3HAKOMUTh YYalIUXCS C TMOHATHEM (DYHKIIMH,
paCIMpUTh MaTEMAaTHUYECKU SI3bIK  BBEACHHEM (DYHKIMOHATLHON TEPMUHOJIOTAN
CHMBOJIMKH; PAcCMOTPETh CBOMCTBa M TpaMKU KOHKPETHBIX YHCIIOBBIX (DYHKIIMIA:

k
JHEMHOW (GyHKIMM W (QYHKIMM y =X [OKa3aTh 3HAYUMOCTb (PYHKIIMOHATBHOTO
armapara Jyisi MOJEJIMPOBAHUS PEATBHBIX CUTYalMid, HAYYUTh B HECIOXKHBIX CIIydasXx,
NPUMEHSITH NOTYYEHHBIE 3HAHUS JUIS PELIEHUS PUKJIAIHBIX M PAKTUYECKUX 3a/1a4.
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Marepuan JaHHOM TEMBI OTTUPACTCS HA YMEHWS, TIOyYCHHBIE B Pe3yJIbTaTe padoThI
c rpadukamMy pealbHbIX 3aBUCHMOCTEH MEXIy BEMUMHAMU. AKIIEHT JENaeTcs He
CTOJIbKO Ha OIpe/IeNICHNE TOHSTHUS (DYHKIIMM U CBS3aHHBIX C HUM TOHATHM, CKOJIBKO Ha
BBEJICHUE HOBOTO $13bIKA, HOBOM TEPMHMHOJIOTHU W CUMBOJUKHU. [Ipyu 3TOM HOBBIN SI3bIK
MIOCTOSIHHO COMNOCTABJISIETCSI C YK€ OCBOCHHBIM: BHUMaHHE OOpallaeTcs Ha YMEHHE
nepeOpMyIIpOBaTh 33/lady WA BOMPOC, MEPEBECTH MX C S3bIKa IPa(UKOB HA S3BIK
byHKLMI TMOO ypaBHEHUI TIp.

OcOOEHHOCTBIO JAHHOW TEMBI SIBIISIETCS IMPUKIIAJHAS HAIPABICHHOCTh Y4eOHOIo
Marepraia. OCHOBHOE BHUMaHHE yJessieTcss TpadukaM pealbHbIX 3aBHCHUMOCTEH,
MOJIETIMPOBAHUIO Pa3HOOOPA3HBIX PEATHHBIX CUTYaIUH, (POPMUPOBAHUIO TIPE/ICTABIICHUS]
0 CKOpOCTH pocTa Wi yobiBanus pyHkumu. [Ipy m3yuennn muHerHoN QyHKIMH crieayer
SIBHO C(HOPMYITMPOBATH MBICITH O TOM, UTO JIMHEHHOM (DYHKITMEH ONMKUCHIBAIOTCS MPOLIECCHI,
MPOTEKAOIIME C MOCTOSIHHOM CKOPOCTBIO, TTO3HAKOMUTD YYaIIUXCSl C WACEH JIMHEWHOW
armpOKCUMAIIHH.

6. BepositHocTh 1 ctaTtucTuka (9 w/11 1)

CratvcTHdecKre — XapakTepUCTHKM — psiia  JAHHBIX,  MEAWaHa,  CpEIHee
apupmeTHyeckoe, pasMax. Tabmuia yactoT. BeposTHOCT paBHOBO3BMOXKHBIX COOBITHIA.
Knaccuueckast popMyIia BEIUMCIIEHUSI BEPOSITHOCTH COOBITHS U YCIIOBUS €€ TIPUMEHEHHUS.
[IpencraBiieHne 0 «METPUYECKON BEPOSITHOCTI.

OcHnosenas  yeavb — cHOPMHUPOBATH MPEJCTABICHUE O BO3MOKHOCTSIX
OMMCaHUSI M OOpPaOOTKM JAaHHBIX C TOMOIIBIO PA3IMYHBIX CPEIHMX; TO3HAKOMHUTH
yYalMXCsl C BBIUMCICHUSIMHA BEPOATHOCTH CIyYalHOTO COOBITHSI C  TIOMOIIIBIO
KJIACCUYECKOU (hOPMYJIbI M U3 TEOMETPUIECKUX COOOpaXkeHri. Marepuai JaHHON TeMbI
3HAKOMUT C CHUTYyallMsIMM, TPEOYIOIIMMH BBIUKCICHUS] CPETHUX ISl aJIeKBAaTHOTO
onucaHus psaa JAaHHbIX. OCHOBHOE BHHUMAaHME YHENSEeTCS —LeIecooO0pa3HOCTH
UCTIOJIB30BAHMS MOJIbl, MEJIUAHbl WJIM CPEHEro apu(METMYECKOTO B 3aBUCUMOCTU OT
cutyaiuu. B mpenpiayniyx knaccax ObUT pacCCMOTPEH CTaTUCTHUYECKUM MOXO/ MOHSTHIO
BEPOSITHOCTH, HA OCHOBE KOTOPOT'O BBOJMTCS TMIIOTE3a O PABHOBEPOSITHOCTH COOBITHH,
TIO3BOJISTFOIIIAsE B CUTYAIMH C PAaBHOBO3MOXKHBIMU MICXOJaMH TIPHUMEHSTH KJIACCHIECKYIO
(dopMyiTy BBIUMCIEHHMS BEpOSTHOCTH coObITHA. Kpome TOro, paccMarpuBaercs
MeTprdeckuii TOAXO0/T K TIOHATHIO BEPOSTHOCTH, TIO3BOJISIOIINI B HEKOTOPBIX CHTYAITHSIX
¢ OECKOHEUHBIM KOJIMYECTBOM MCXOJIOB BBIYMCIISATH BEPOSITHOCTh HACTYTICHHST COOBITHS
KaK OTHOIIICHUS IO e uryp.
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Copaep:xkanue nporpammsl (Kypca) ajareopsl 9 kiacca
1. HepaBencrBa(194/244)

JleWicTBUTENIbHBIE YHCTa Kak OECKOHEYHBIE JCCSATHYHBIC JpoOH. UYwncrmoBbie
HEPABEHCTBA M UX CBOMCTBA. J[0Ka3aTeNbCTBO YHCIIOBBIX M aIreOpandecKIX HEPABEHCTB.
JIuHeitHbIe HEPaBEHCTBA C OJJHOM MEPEMEHHOM M UX CUCTEMBI. TOUYHOCTh MPUOIIKEHYS,
OTHOCHTEIIbHAS TOYHOCTb.

OcHnosnass yeib — TIO3HAKOMUTh Y4YalIUXCAd CO CBOMCTBAMU YHCJIOBBIX
HEPABEHCTB M MX MPHMEHEHHEM K PEIICHHIO 337a4 (CpaBHEHHWE M OICHKa 3HAYEHW
BBIPKEHUIA, JIOKA3aTeIbCTBO HEPABEHCTB U JIP.); BBIPAOOTaTh YMEHHUE PEIlIaTh JIMHEHHbIC
HEPABEHCTBA C OTHOM NIEPEMEHHOM U MX CUCTEMBI.

W3ydyeHrie Tembl HauuMHaeTcsi ¢ OOOOIIEHWMS M CHCTEMATH3alMy 3HAHUKA O
JICCTBUTEIILHBIX YMCIIaX, OBTOPEHHS U3BECTHBIX YYALIMMCS TEPMUHOB. HaTypaJibHBIC,
LETIBIE, PALMOHAIIBHBIC, ICCTBUTEBHBIE YMCIIa — W PACCMOTPEHHSI OTHOILICHUI MEXTY
COOTBETCTBYIOIIMMH YUCIIOBBIMA MHOYKECTBAMHU.

CBoiicTBA  YMCIIOBBIX  HEPAaBEHCTB  WJUIFOCTPUPYIOTCS ~ T'€OMETPUYECKH U
NOATBEP)KAAIOTCS YMCIIOBBIMU  IIpUMEpaMH. PaccMoTpeHue Bompoca O PpEIIeHUU
JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW COMPOBOXKIACTCS BBEACHUEM TOHSITUN
PABHOCHJIBHBIX YPaBHEHUI M HEPABEHCTB, (POPMYIIMPYIOTCSI CBOMCTBA PaBHOCHIIBHOCTH
ypaBHEHMI U HepaBeHCTB. [IproOpeTeHHble ydanmMucs YMEHUs MOJIy4YaroT Pa3BUTHE
IIPY PELICHUM CHCTEM JIMHEMHBIX HEPABEHCTB C OAHOW MEepeMeHHOW. PaccmarpuBaercst
BOIIPOC O JI0KA3aTENIbCTBE HEPABEHCTB. YYalleCsl 3HAKOMSITCS ¢ HEKOTOPBIMU IIPUEMaMH
JIOKA3aTeNbCTBA HEPABEHCTB; CUCTEMA YIPAKHEHUM CONEPXKUAT 3HAYMTENIBHOE YHCIIO
3a/IaHMI HA PUMEHEHHNE aIIapaTa HEPABEHCTB.

1. KBaapartuunas Gpynkuusi(204/264)

Oyukups y = ax” + bx + ¢ u ee rpaduk. CBoiicTBA KBAIPaTHIHOH (YHKIMM:
BO3paCTaHME ¥ YOBbIBAHME, COXpaHEHHE 3HAaKa Ha TMPOMEXKYTKE, HaHOOJbIIee
(HanMeHbIIIee) 3HaueHue. PelieHne HepaBEeHCTB BTOPOU CTETEHH C OTHOM TIEPEMEHHOM.

OcHogHas yeib — TO3HAKOMUTH YUAIIMXCSA C KBaAPATHYHOW (PYHKIIMEH Kak C
MAaTEMaTUYECKOW MOJIEINBIO, OIMMCHIBAIOIIEH MHOTME 3aBUCUMOCTH MEXIY PEATbHBIMU
BEJIMYMHAMU; HAYYUTh CTPOUTh FpaUK KBAAPaTUUHON (DYHKIIMK 1 YUTATh IO rpaduKy ee
CBOICTBA, C(HOPMUPOBATH YMEHHE HCIIOIb30BaTh TIpapUUyecKre Npe/ICTAaBICHUs Ui
pEIIeHHS KBaJ[paTHBIX HEPABEHCTB.

3ydeHre TeMbl HAYHHACTCS ¢ OOIIEro 3HAKOMCTBA ¢ (yHKuweit y = ax” + bx + ¢;
pacCMaTpPUBAIOTCS TOTOBbIC TpadHKKU KBAPATUYHBIX (PYHKIMN W aHATM3UPYIOTCS HX
0COOEHHOCTH (HaJIM4Me OCH CUMMETPUH, BEPILIMHBI, HATIPaBJICHNUE BETBEH, pacHOIOKEHUE
M0 OTHOIIEHWIO K OCH X), TIPU 3TOM aKTUBU3UPYIOTCSI OOIIME CBEACHUS O (DYHKIIMSX,
M3BECTHBIC YUalllUMCSl U3 Kypca 8 Kjacca; yJaluecs ydarcs CTpOUTh Mapaboiy Mo
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TOYKaM C ONOpo Ha ee cummeTputo. [lanee cremyer Oosee eTalbHOE H3yUYeHHE CBOMCTB
KBaJIpaTUYHOM (PyHKIMH, 0COOEHHOCTEN ee TpadrKa 1 MPUEMOB €ro mocTpoeHust. B cs3u
C 3TUM PacCMaTPHUBACTCS MEPEHOC BIOJIL OCE KOOPAWHAT MPOM3BOJIBHBIX TPaUKOB.
[leHTpaqbHEIM MOMEHTOM TEMBbI SIBIISIETCS JIOKA3aTeNIbCTBO TOTO, YTO TpaduK OO0
KBaIPATHIHOHM QyHKIMK y = ax® + bx + ¢ MOKET GBITh OMyHeH C TIOMOLIBIO CIIBUIOB
BJIOJIb KOOPIMHATHBIX Ocell mapabonel y = ax’. Terepp yuammecs mo kodbHIeHTaM
KBAJJPaTHOT'O TPEXWICHA ax’ +bx+c MOTYT TIPEJICTABUTH OOTIINIA BUJT COOTBETCTBYFOIIICH
napaloJIbl U BBIYMCIIUTH KOOPIMHATHI €€ BEPILINHBI.

B cucreme ynpaxHeHUN 3HAYUTENIHHOE MECTO JOJDKHO OTBOJAMTHCS 3a/iadyaM
MPUKIIATHOTO XapakTepa, KOTOPbIE PEIIAOTCs C OMOPOM Ha rpaUiecKue MpeICTaBICHHSI.

2. YpaBHeHHS U CUCTeMbl ypaBHeHUH(254/334)

PanmonanbHble BeIpaxkeHus. JloMycTHMbIE 3HAYEHUS] TIEPEMEHHBIX, BXOIIMX B
anreOpanyeckue BblpaskeHUs. TOXIECTBO, JOKA3aTEIbCTBO TOXKIECCTB. Pelienue 1ensix u
JPOOHBIX YpaBHEHUI ¢ OJHOM mepeMeHHOM. [IprMepsl pelieHusi HEeMMHERHBIX CUCTEM
yYpaBHEHMII C JByMsl IepeMeHHbIMU. PerieHne TekcToBbIX 3amad. [ 'paduueckas
MHTEPIIPETAMS PELICHUS YPABHEHUI U CHCTEM YPAaBHEHUI.

Ocnognas yelb — CUCTEMAaTH3UpPOBaTh CBEACHHUS O palUOHAIBHBIX
BBIDOKECHUAX W YPABHEHWSX; ITO3HAKOMHTBH YYAIUMXCSl € HEKOTOPBIMHA IpUEMaMu
pelIeHNs] ypaBHEHUI BBICIIMX CTENEHEW, OOy4YUTh PEUICHHUIO JIPOOHBIX YpPABHEHHH,
Pa3BUTh YMEHHE peIlaTh CHCTEMBI HEJIMHEWHBIX YPABHEHUI C IBYMsI IIEPEMEHHBIMU, A
TaKKEe TEKCTOBBIE 33]1a4M; TO3HAKOMUTH C IPUMEHEHHEM TpaUKOB U1l KCCIIEIOBAHUS U
PELIEHNS CUCTEM YPABHEHUH C IBYMS IIEPEMEHHBIMU Y YPABHEHUM C OZJTHOM TIEPEMEHHOI.

B nmaHHOI Teme cucTeMaTu3upyroTCs, 0000IIAIOTCS U pa3BUBAOTCS TEOPETHUECKUE
NPEJICTABJICHUS] M TPAKTUUECKUE YMEHMs YYaIMXCsl, CBSI3aHHBIE C PALMOHAIBHBIMU
BBIPKCHUSIMH, YPABHEHUSIMH, CUCTEMaMH YPAaBHEHUM. Y TOUHSETCSI U3BECTHOE U3 Kypca
7 KJacca IOHATHE TOXKIECTBEHHOI'O PABEHCTBA JBYX PALMOHAIBHBIX BBIPAKEHUM; €r0
COoZICp)KaHHUE PACKPBIBACTCS C JBYX TO3UIMNA — aireOpandeckor M (PyHKIIMOHAIBLHOM.
BBoauTcst NOHATHE TOXKIECTBA, 00CYKIAIOTCS PUEMBI JI0KA3aTeNILCTBA TOXKAECTB.

3HAUNUTENIBHOE MECTO B TEME OTBOJAMTICS PELICHUIO YPAaBHEHHMH C OIHOU
nepeMeHHOM. CHCTeMaTU3UPYIOTCS W YIIyOJISIIOTCSL 3HAHMS, YYalMXCsl O LEJbIX
YPaBHEHUSX, OCHOBHOE BHUMAHHE YIEIISETCS PELICHNIO YPAaBHEHNIM TPETHEN U YETBEPTOU
CTENEHHU YK€ 3HAKOMBIMM YYalIUMCS NPUEMaMHM — PA3JIOKEHUEM HA MHOXWUTEIH U
BBEJICHUEM HOBOM IepeMeHHOM. lIpomorpkaercst pemeHne CUCTeM YpaBHEHW, B TOM
YHCJIE PacCMaTpPUBAIOTCA CHCTEMBI, B KOTOPBIX OJHO YpaBHEHME IEPBOM, a IPyroe —
BTOpOM CTETNIEHH, U TIPUMEPDI 00JIEE CII0KHBIX CUCTEM.

B 3akmoueHune mnpoBOIUTCS TpadUUecKoe MCCIIEIOBAHUE YPAaBHEHUM C OIHOU
nepeMeHHoi. BooOiie rpadudeckas MHTEpHpeTays aireOpanyecKuX BBIPAKEHHI,
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ypaBHeHI/Iﬁ M CUCTCM JIOJDKHA HIMPOKO HMCIIOJIb30BATHCS ITPHU U3JIOKCHNU MaTCpuralid BCEM
TEMBI.

3. ApudgmMeTndeckasi u reoMmeTpudeckas nporpeccus.(174/234)

Apudmernueckas U reomeTpuyeckas mporpeccud. GopMyiel N — O WieHa H
CyMMBI N 4YJIEHOB apu(PMeTHYeCKOM M TeomeTpuueckoil mporpeccuil. [Ipoctbie u
CJIO’KHBIE TTPOLICHTBL.

Ocnosnas yenb — PpacCUIUPUTL IIPEICTABICHUS, YYallMXCd O YHCIIOBBIX
MOCTIEZIOBATEIIBHOCTAX; M3yYWTh CBOWCTBA apHU(METHMYECKOM M T€OMETPHUYECKOM
IIPOIPECCHM; Pa3BUTh YMEHUE PEILIATh 331a41 Ha IIPOLICHTHI.

B nanHo# Teme BBOASTCSI HEOOXOAMMbBIC TEPMUHBI M CHMBOJIMKA, B PE3YJIbTaTe Yero
CO3ACTC  COIEpXarelbHas OCHOBA JUII  OCO3HAHHOIO  W3YYEHMsI  YHCIIOBBIX
IIOCJIEIOBATENIbHOCTENW, KOTOPBIE HEOJHOKPATHO BCTPEUAINUCh B IPEABIAYIIMX TeMax
Kypca. BeneHre moHsTHi aprMeTHYECKOM M Te€OMETPHUYECKON IPOTrPeccui, CliemnyeT
OCYILIECTBJISITh, HAa OCHOBE pAacCMOTPEHHS IPUMEPOB U3 pealbHOM Ku3HU. Ha
KOHKPETHBIX: IMPUMEPAX BBOISATCS MOHSATUS MPOCTBIX U CJIOMHBIX MPOLIEHTOB, KOTOPHIE
TMIO3BOJISTIOT PACCMOTPETH OOJIBITIOE YHCIIO PAKTUKO-OPUEHTUPOBAHHBIX 3a/1aY.

4. CTtaTHCTHKA U BePOSATHOCTH(74/104)

['eHepanbHast COBOKYITHOCTh U BbIOOpKA. ParmkupoBanue naHHbIX. [1oMMron yacTor.
NutepBanbubiii psa. ['rcrorpamma. Beibopounast auctiepcusi, CpefaHee KBaJpaTUUHOE
OTKJIOHEHHE.

OcnogHasi yenrb — CcHOPMUPOBATHL TPEICTABICHUE O CTATUCTUYECKHX
UCCIIEZIOBAHUSIX, 00Pa0OTKE TaHHBIX U MHTEPIPETAIMU PE3YIILTATOB.

B nmanHOM Teme TmpeACTaBIE€H 3aBEpIIAIONINI  (PparMEHT BEPOSTHOCTHO-
CTaTUCTUYECKOM JIMHMM Kypca. B HeW paccMarpuBarOTCA JIOCTYIHBIE YYaIUMCS
MPUMEPbl KOMIUIEKCHBIX CTATUCTUUECKUX WCCIEAOBAaHUM, B KOTOPBIX HCIIONB3YIOTCS
TIOJTyYeHHBIE paHee 3HAHUS O CIYYaiHBIX HIKCIIEPHUMEHTaX, CIoco0ax MpeCTaBICHUs
JTAHHBIX U CTATUCTUUECKUX XaPAKTEPUCTUKAX.
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KaJIEHIlapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

1o ajaredpe s 7 Kiacca no yueOHuky «Auareopa. 7 kiaace» I'. B. /lopodeesa u ap., «IIpocsemenune», 2015

(3 yaca B Hemesio, Bcero 102 uaca, peseps 3 yaca)
[Tpu nmonasaHuy KOHTPOJIbHBIX Pa0OT Ha cyOO0OTY MM IOHEAEIBHUK KOJMYECTBO YACOB B TEME MOXKET OBITh U3MEHEHO
(YBEIMUYEHO WM YMEHBIIEHO) Ha 1-2 3a c4eT 4acOB MOBTOPEHMSL.

Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BU/10B Hara
ypoKa NAeSITeJIbHOCTH YYCHUKA nposeje
(Ha ypoBHE Y4eOHBIX 1eiiCTBHI) HUSA
I'maBal JIpoOu u npouentsl (12 yacoB)
1. 1.1 CpaBHenue npobeit CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIC YUCIIA.
2. 1.1 CpaBHeHue apobeit BBINOTHATH BEIYUCICHUS C PAllMOHATIBHBIMU YUCIIAMU,
3. 1.2 BpiunciieHns ¢ palliOHAIbHBIMU YHCIIAMU BBIYMCIIATH 3HAYEHUs CTEIICHEN C HATyPaJIbHBIMU
4, 1.2 BelunciaeHns ¢ parioOHaILHBIMI YHCIaMK IOKa3aTeasiMU. BBITOIHATE PUKUIKY U OLIEHKY B XOJ€
5. 1.3 Crenens ¢ HATYpaIbHBIM IOKA3aTeIeM BbIuKciIeHUN. Mcrmonb30BaTh SKBUBAJICHTHBIC
6. 1.3 Crenenp ¢ HaTypaJIbHBIM MMOKA3aTEIEM MPEJCTABIEHUS IPOOHBIX YMCEI IPH UX CPABHEHUH U B
7. 1.4 3ama4u Ha IPOLICHTHI BbIUKCIICHUAX. [[pOBOAUTE HECIOKHBIE UCCIIEIOBAHUS,
8. 1.4 3ajaun HA IPOLECHTHI CBSI3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEIN, OMTUPASICh HA
9. 1.4 3ay1aum Ha IPOLIEHTbI YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C
10. 1.5CTaTHCTHYECKHE XapAKTEPHCTHKHI UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA).
11. 1.5CTaTucTHYeCKHE XapaKTEPUCTUKH OCymeCTBH’ETB nouck nudopmarmn (8 CMH),
12. COJZIEpIKallleld TaHHbIE, BBIPAKEHHBIE B ITPOLIEHTAX,

Konmponvnas paooma Ne 1 «Ipodu n
NPOLEHTHD)

WHTEPIIPETUPOBATH 3TU JlaHHbIe. Peliath 3a1aun Ha
MIPOIICHTHI U IPOOU (B TOM YHCIIE 3a]]a4u U3 pealibHON
MIPAKTUKH, UCTIONB3YS TIPH HEOOXOUMOCTH
KJIbKYJISITOP). [I[pUBOIUTH pUMEPBHI YUCIOBBIX JAHHBIX
(1eHa, poct, BpeMs Ha JOPOTy), HAXOAUTh CPEAHEE




Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoOKa NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
apu(pMeTHYeCKOe, MOy U pa3Max YHCIOBbIX HAOOPOB, B
TOM YHCIIE U3BJIEKass HEOOX0IUMYIO0 HHPOPMALIUIO U3
Tabnui u quarpamm. [IpuBoauTE conepkaTesbHbIe
MIPUMEPHI UCIIOJIB30BAHUS CPETHETO apru(PMETHUECKOTO,
MOJIBI M pa3Maxa JJisi ONUCAHUs JAHHBIX
(emorpaduvecke U COIMOIOTHYECKHUE JaHHbIC,
CHOPTUBHBIE NTOKA3ATEIH U T. [1.)
I'naa 2 Ilpsamas u oOpaTHas nponopunoHajbHocTH (9 yacoB)
13. 2.1 3aBucuMOCTb U HOPMYIIBI MopaennupoBaTh HECI0KHBIE 3aBUCUMOCTH C TTIOMOIIBIO
14, 2.2 Tlpsimasi mpOnOPLUHOHAIBHOCTb. (GbopMyI1; BBITIOJHATH BBIYUCIICHUS IO (hopMyiam,
OO6partHasi MpONOPIUOHATBHOCTb. BBIpaXKaTh U3 GOPMYJIbI OJTHU BEJIMUMHBI Uepe3 pyrue.
15. 2.2 Tlpsimasi MpONOPLUHUOHAIBHOCTb. Pacnio3naBaTh npsiMyto 1 0OpaTHYIO MPONOPIUOHATbHBIE
OO6parHasi MpONOPIUOHATBHOCTb. 3aBUCUMOCTH. VICII0JIb30BaTh CBOMCTBA MPSAMON U
16. 2.3 Ilpomopiwu. Pemrenue 3a1a4 ¢ TOMOIIBIO oOpaTHOM MPOMOPIUOHAIBHOCTH I BHITOTHEHUS
IpONOpLUii MPAKTUYECKUX PacyE€ToB. PemaTh TEKCTOBBIE 33/1a4d Ha
17. 2.3 Ilpomnopiuu. Pemenue 3a1a4 ¢ MTOMOIIBIO IPSMYIO U 00paTHYIO IPONOPLHOHAIBHBIE 3aBUCHMOCTH,
IPONOPLMIA Ha IPOIMOPLMOHAIILHOE JIeJIeHUE (B TOM YHUCIIE C
18. 23 HponopuHH. Perenune 3aga4y ¢ mOMOIIIBIO KOHTEKCTOM U3 CMECKHBIX JUCIUIIIINH, U3 peaanoﬁ
TTPOTIOPIIHiL YKWU3HU). AHATU3UPOBATH U OCMBICIIMBATh TEKCT 3aJlauu,
19. 2.4 TIpomOpIMOHANBHOE CTICHHE MOJIEJIUPOBATh YCIOBUE C IOMOUIBIO CXEM, CTPOUTH
20. O06o06matomuit ypok no reme «lIpsmast u JIOTHYECKYIO LCIIOYKY P?CCymﬂeHﬂﬁ; KPUTHICCKH
oGpaTHast IPOMOPIIHOHATBHOCTI OLICHUBATh MOJIYYEHHBIN OTBET, OCYILECTBIISITh
21. Konumponvnas pasoma Ne 2 «JIpsimast u CaMOKOHTPOJIb, IPOBEPSISi OTBET Ha COOTBETCTBUE
o0paTHasi NPONOPUHOHAILHOCTH YCJIOBHIO.
I'naa3 Bgenenue B aareopy (10 yacoB)
22. ‘ 3.1 bykBeHHas 3anUCh CBOMCTB JEHUCTBUIl HaJ ‘ [TpumMeHsITh A3BIK AJIreOpbI MPU BBHITIOJIHCHUH
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

YuCIaMU AIIEMEHTAPHBIX 3HAKOBO-CUMBOJIUYECKUX JICUCTBUI:
23. 3.2 [IpeobpazoBanrie OYKBEHHBIX BBIpaKECHUN UCITIOJIb30BaTh OYKBBI [ 0003HAUCHHUS YUCEN, TS
24, 3.2 IIpeoOpa3zoBanue OYKBEHHBIX BBIPDAXKEHHMI | 3aIIMCH OOIIMX YTBEPKIECHHUI; MOJCIUPOBATh
25. 3.2 Ilpeobpa3oBanre OYKBEHHBIX BHIPAKEHHIA OYKBEHHBIMU BBIPAKEHUSIMU YCJIOBHSI, ONTMCAHHbIE
26. 3.3 PackpbITHE CKOOOK CIIOBECHO, PUCYHKOM HJIM YEPTEKOM; PeoOpa30BHIBATh
27. 33 PackpriTe CKOOOK aJ'IFC6paI/I‘—IeCKI/IC CYMMBI U IIPOU3BCACHUSA (BI:IHOJIH)ITB
28. 3.4 IpuBeaeHye MOJOOHBIX ClIAraeMbIX MPUBEACHUE TIOJJOOHBIX CIIAra€MbIX, PACKPBITHE CKOOOK,
29. 3.4 IpuBeaeHye MONOGHBIX ClIAraeMbIX YIPOUIEHUE POU3BEACHUI ). BBIMOIHATH UM CIIOBBIE
30, OBoGILArOIIITH YPOK 110 TeMe «BBCACHHE b MOJICTAHOBKY B OYKBEHHOE BBIPAKEHUE, BBIUUCISATD

YHUCJIOBOE 3HaYE€HNE OYKBEHHOTO BBIPAIKEHHUS.

anreopy»
31. Koumponvnasa paboma Ne 3 «BBejneHnue B

ajaredpy»

I'naBa 4 YpaBHenus (10 yacos)

32. 4.1 AnreOpandeckuii cioco0 pelieHus 3a1a4y [lepexoauTh OT CTOBECHOUN (POPMYIUPOBKH YCIOBUS
33. 4.1 AnreGpandeckuii cnoco0 perieHus 3aaad 3a/1aud K anreOpanyeckor MoJIesu MyTEM COCTaBJICHUS
34, 4.2 KopHu ypaBHEHUS ypaBHeHHUS. [ IpoBOINTE NOKA3aTENBHBIE PACCYKIACHHUS O
35. 4.3 Pemenue ypaBHEHHM KOPHSIX YpaBHEHHUS C OTIOPOM Ha OIpeiesieHue KOPHSI.
36. 4.3 Penienne ypaBHEHUI OOBsicHITH U (HOPMYJIUPOBATH MPaBUIIa TPEOOPa30BaAHUS
37. 4.3 PemeHue ypaBHeHMI ypaBHeHU. KOHCTpyHpOBaTh airOPUTM PELICHUS
38. 4.4 PemmeHne 3a1a4 ¢ TOMOIIBIO yPaBHEHNUI JIMHENHBIX YPABHEHUH, PACIIO3HABATH JINHEHHBIE
39. 4.4 PemeHue 3a1a4 ¢ IOMOLIbIO YPaBHEHU YPaBHEHHs, PELIATh INHEHHBIC YPABHEHNS, A TAKKe
40. 4.4 PeweHye 3a1a4 ¢ [IOMOLIBIO YPABHEHHIL YPaBHEHUS, CBOISIIMECS K HUM, C IOMOIIBIO TPOCTEUILINX
41. npeodpa3zoBaHuil. PemaTs TeKCTOBBIE 3a1a4U

Konumponvnas paboma Ne 4 «YpaBHeHUsD»

anredpandecKuM CrocoOOM: COCTaBIISATh YPaBHEHUE TIO
YCIJIOBHIO 33J]a4H, PEIIaTh COCTABIEHHOE YpaBHEHUE.
[TpoBouTh paccyKaeHus, OCHOBAaHHBIC Ha
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoKa NAeATeJbHOCTH YYCHUKA nposene
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
MHTEPIIPETAlNN YCIOBUS MOCTABICHHOM 3a/1auu, IS
MOMCKa 1ENBIX KOPHENW HEKOTOPBIX HECIOKHBIX
HEJIMHEWHBIX YPABHCHUU.
I'maBa S Koopaunartsl u rpagpuxu (9 yacon)
42. 5.1 MHOXk€ecTBO TOYEK Ha KOOPAUHATHON N300paxaTh yuciia TOUKaMHi KOOPJUHATHOMN MPSMOii,
IPSIMOU IIapbl YACEJI TOYKAMHU KOOPAUHATHOM TUIOCKOCTH.
43. 5.2 PaccrosHMe MeXAy TOUKAMHU CtpouTh Ha KOOPAMHATHON INIOCKOCTH T€OMETPUYECKUE
KOOPAUHATHOM IIPSAMOM M300paKEHHsI MHOYKECTB, 33JIaHHbIX aJIreOpanvyecKku,
44. 5.3 MHO€eCTBO TOYEK Ha KOOPAMHATHON OIMCBHIBATh MHOKECTBA TOUYEK KOOPAUHATHOMN IUIOCKOCTH
IIJIOCKOCTH (o6macTu, orpaHU4YEeHHbIE TOPU3OHTAIBHBIMU U
45, 5.3 MHOXECTBO TOUYEK Ha KOOpIIHHaTHOﬁ BCPTHUKAJIBHBIMH NPSIMBIMU 1 Hp.) aJII‘€6paI/ILIeCKI/IMI/I
IJIOCKOCTH COOTHOILIECHUSMU.
46. 5.4 T'paduku Crpouts rpaduKy NpOCTEHIINX 3aBUCUMOCTEN, 3aJaHHBIX
47. 55 EH_IC HECKOJIBKO BAKHBIX I‘pa(bI/IKOB aﬂre6pqueCKHMH COOTHOHICHUAMMU, ITPOBOIUTD
48. 5.5 EIlé HeCKOIBKO BAXKHBIX TPA(QUKOB HECJIOKHbBIE UCCIIE0OBAHNUS OCOOEHHOCTEH 3THUX
49, 5.6 I'papuku BOKpyr Hac rpapuKoB.
50. Konmponvnas padoma Ne 5 «Koopannato! u MonenupoBaTh peaibHble 3aBUCUMOCTHU Tpa(UKaMu.
rpadukn» Yurars rpadMKu peagbHbIX 3aBUCUMOCTEI.
I'naBa 6 CBOICTBA CTENEHN ¢ HATYPAJbHBIM MOKa3aTeseM (9 yacos)
ol. 6.1 IIpon3BeneHne M 4aCTHOE CTENEHEN dopMyIHpPOBaTH, 3aMUCHIBATH B CHMBOJIMYECKOU (hopMe U
52, 6.1 IlponsBeeHre 1 YaCTHOE CTENEeHEeH 000CHOBBIBaTh CBOMCTBA CTENEHU C HATYPAJIbHBIM
53. 6.2 CTenens CTENEHH, TPOM3BEACHUS U Ipobu | TOKa3aTeleM, IPUMEHATh CBOMCTBA CTENEHH AT
54. 6.2 CreneHsp CTENEHH, IPOU3BEIECHHUS U ApoOU npeoOpa3oBaHUsl BEIPAKCHUN U BBIYUCICHUN. BBIMOTHATS
55. 6.2 CTCIeHb CTEICHH, TIPOM3BEICHUS U I[p061/1 Hepe60p BCEX BO3MOXKHBIX BAPUAHTOB JJI IIEPECUETA
56. 6.3 PereHne KOMOMHATOPHBIX 3a1a4 00BbeKTOB MK KoMOUHAIui. [IpuMeHsITh IpaBUIIo
57. 6.3 Peuienrie KOMOMHATOPHBIX 33124 KOMOMHATOPHOT'O YMHOKEHHUSI JUIsl pEIICHU 3a/1a4 Ha
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoOKa NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
58. 6.4 IlepecTaHOBKHU HaX0IECHUE YrCciIa 00BEKTOB WU KOMOMHAIINIA
59. (IraroHaiu MHOTOYTOJIbHUKA, PYKOTIOKATHS, YUCIIO
Koumponwvnuas paboma Ne 6 «CteneHs ¢ KOJI0B, mM(poB, maposeit u 1. n1.). Pacno3Hasate 3a1aun
HATYPAJIbHBIM MIOKA3aTeJIeM)) Ha OTpe/IeICHUE Yncia MePEeCTaHOBOK U BBITIOJIHSTh
COOTBETCTBYIOIINE BEIYUCIICHUSI.
I'nmaBa 7 Muorowiensl (15 yacos)
60. 7.1 OgHOWIECHBI 1 MHOTOWJICHBI BrI1o1HATE AeHICTBUSA ¢ MHOTOYJICHAMMU.
61. 7.2 Cno)KeHHe W BBIYUTAHUE MHOTOUYJIEHOB Jloka3pIBaTh POPMYJIbI COKPAIIEHHOTO YMHOKEHUS TSI
62. 7.2 Cno)KeHHe W BBIYUTAHUE MHOTOUYJIEHOB JIBYWJICHOB, IPUMEHSThH UX B MPE0Opa30BaHUIX
63. 7.3 YMHOXKEHHE OJTHOWIEHAa HA MHOTOUYJIEH BBIPAKCHUSI U BBIYMCIICHUAX.
64. 7.3 YMHOXEHHE OJHOWICHA HA MHOTOWICH [IpoBoaUTE UCCAENOBAHKE 111 KOHCTPYUPOBAHUA U
65. 7.4 YMHOXEHHE MHOTOYJICHA HA MHOTOYJICH TMOCIIEYIOIIEr0 JOKa3aTebCTBA HOBBIX (hOPMYJI
66. 7.4 YMHOKEHHE MHOTOUYJICHA HA MHOTOYJICH COKPAIIEHHOTO YMHOXKEHHUS.
67. 7.4 YMHOXE€HHE MHOTO4YJIeHa HA MHOTOYJIEH Pemath ypaBHEHHS, CBOJAIINECS K IMHEHHBIM
68. 7.5 ®opmyIibl KBajpaTa CyMMbI M KBapara YPaBHCHHAM.
pasHOCTH Pemrate TeKCTOBBIE 3a4a4U ANTeOpPandeCcKUM CIIOCOOOM:
69. 7.5 DopMyJIbl KBaJpaTa CyMMbI H KBa/paTa MOJICITUPOBATh YCJIOBUE 3a/1a4ul PUCYHKOM, YEPTEKOM;
pasHOCTH MEePEXOJIUTh OT CIIOBECHOU (POPMYITUPOBKH YCIOBUS
70. 7.5 DOPMyYJIBI KBAZPATA CYMMBI H KBAJpaTa 3a/1auu K anreOpanyeckor MoJIesu MyTEM COCTaBJICHUS
pazHOCTH YpaBHEHMUS; peliaTh COCTABIICHHOE YPaBHECHHUE.
71. 7.6 Penienue 3a1a4 ¢ TOMOIIBIO YPaBHEHUIM
72, 7.6 Penienue 3a7a4 ¢ MOMOIIBIKO YPAaBHEHHM
/3. 7.6 Penienue 3aa4 ¢ NOMOIIBIO YPaBHEHHUN
74. Koumponwvuas paboma Ne | «MHOTO4JIeHbI U

OAHOYJICHBI»

I'naBa 8 Pa3jioxkeHne MHOToWwieHOB HA MHOkuTeH (15 yacoB)
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
75. 8.1 BeiHeceHue 0011ero MHOKHUTENS 32 CKOOKH | BBIMONMHATH pa3iioeHne MHOTOYJICHOB HA MHOYKHTEIIH,
76. 8.1 BriHecenue 00IIeEro MHOKHTES 32 CKOOKM | IPUMEHSSI pa3JIMYHbIE CIIOCOObI; aHATU3UPOBATh
77. 8.2 Crioco0 rpynmupoBKU MHOTOWIEH U Paclo3HaBaTh BO3MOXKHOCTh IPUMEHEHUS
/8. 8.2 Cnocob rpynnupoBKH TOTO WJIA MHOTO IpuéMa pa3ioKeHUs €ro Ha MHOXKHUTEIH.
79. 8.2 Crioco0 rpynmupoBKU [TpumensTs paznudabie HOPMBI CAMOKOHTPOJIS TIPH
80. 8.3 dopmysia pa3HOCTH KBAJIPaTOB BBITIOJIHCHUH TIPEOOPA3OBAHHUIL.
81. 8.3 ®opMyIia pa3HOCTH KBaIPaToOB [IpuMeHsTh pa3iokeHne Ha MHOKHUTEIN K PEIICHUIO
82. 8.4 dopmyIbl CyMMBI M pa3HOCTH KyOOB YPaBHCHHUIL.
83. 8.4 ®opMyIbl CyMMBI U Pa3HOCTH KyOOB
84. 8.5 Pazno)keHrne Ha MHOXHUTEIH C
MIPUMEHEHNEM HECKOJBKHIX CITOCOO0B
85. 8.5 PaznokeHne Ha MHOXHUTEIH C
MIPUMEHEHNEM HECKOJIBKHIX CITOCOO0B
86. 8.6 PelieHre ypaBHEHHUH C TOMOIIBIO
Pa3NIOKEHHS] HA MHOYKUTEIH
87. 8.6 PelieHre ypaBHEHHUH C TOMOIIBIO
Pa3IIOKEHHS] HA MHOYKUTEIH
88. Oo6o6mmaronuii ypok mo teme «Paznoxenune
MHOTOYWICHOB Ha MHOKHUTEIIH)
89. Koumponvnaa paooma Ne 8 «PaznokeHue
MHOT0YJIEHOB HA MHOKHTEJTH»
I'maBa9 Yacrora u BeposIiTHOCTH (5 4acCOB)
90. 9.1 Cnyuaiinbie COOBITHS [IpoBOANTE AKCHEPUMEHTHI CO CIIy4allHBIMU UCXOJaMHU, B
91. 9.1 Cnyuaiinbie COOBITHS TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPHOTO MOICIIMPOBAHMS,
92. 9.2 YacToTa ciiy4altHOTO COOBITHS MHTEPIPETUPOBATH UX PE3YIbTATHL. BEIYMCIATL 4aCTOTY
93. 9.3 BeposITHOCTD CITydaliHOTO COOBITHS CJIy4allHOTO COOBITHS; OLIEHUBATH BEPOATHOCTD C

24




Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
94, 9.3 BeposTHOCTB Cily4yaliHOTO COOBITHUS MOMOUIBIO YaCTOTHI, IOJTYYEHHON ONBITHBIM ITyTEM;
IPOrHO3UPOBATh YACTOTY HACTYIUIEHUS! COOBITHSA IO €T0
BEPOATHOCTH. [IpBOINTE MpUMEpBI CITy4aiiHbIX COOBITHIA,
B YACTHOCTH JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHI,
MaJIOBEPOATHBIX coObITHiA. [IprBOIUTE pUMEpPHI
PaBHOBEPOSITHBIX COOBITHIA.
IToBTOpenue (8 yacos)
95. IToBTOpEHHE. Cucremaruszanus 1 0000IIEHHE MMOTYYEHHBIX 3HAHUM 32
[Ipsimast 1 0OpaTHasi NPONOPIIMOHATBHOCTH Kypc ainredpsl 7 Kjlacca, pelieHre 3a7a4 o BCEM TeMa,
96. IToBTOpEHME. YpaBHEHNUS U PEIICHUE 3a1a4 C IIPUMEHEHUE U3YYECHHBIX CBOMCTB B KOMILJIEKCE ITPU
IIOMOIIBIO YPaBHEHUN pELICHUH 3a4ad.
97. [ToBTOpeHue. CBOMCTBA CTENEHU C
HaTYpaJIbHBIM MOKa3aTesleM. MHOTOWIEHBI
98. [ToBTopenne. Koopaunate! u rpaduku
99. Hmozosas konmpoavnas paboma No 9
100. | IToBTopenue. Pemenue 3amad mo Kypcy
anreOpsl 7 Kiacca
101. | IloBTopenwue. Pemenue 3aga4 mo Kypey
anreOpsl 7 Kiacca
102. | IloBTopenwue. Pemenue 3aga4 mo Kypey
anreOpsl 7 Kiacca
103. | Pesepsubiii ypok. [loBTopenue. Pemenue 3anau
10 Kypcy anredpsl 7 Kinacca
104. | PesepBubiii ypok. [loBTopenue. Pemenue 3anau
1o Kypcy anredpsl 7 kjacca
105. | PesepBubiii ypok. [loBTopenue. Pemenue 3amau
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ypoka

Tema ypoka

XapakTepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypOBHE Y4eOHBIX JeiiCTBHI)

JlaTa
nposeje
HUSA

1o Kypcy anreopsl 7 Kiacca

KaneHnapHO-TeMaanecxoe IVIAHUPOBAHUE

1o ajaredpe s 7 Kiacca no yueOHuKy «Auareopa. 7 kiaace» I'. B. /lopodeesa u ap., «IIpocsemenune», 2015

(4 yaca B Heaem1o0, Bcero 136 yacos, pe3eps 4 yaca)
[Tpu nonaganuy KOHTPOJIBHBIX padOT HA CyOOOTY MM MOHEETbHUK KOJMYECTBO YaCOB B TEME MOXKET ObITh U3MEHEHO
(YBETMYEHO WJIM YMEHBIIIEHO) Ha 1-2 3a CYET YacOB OBTOPEHUSI.

Ne Tema ypoka XapaKkTepuCTHKA OCHOBHBIX BUI0B Hara

yYpPOKa NAeATeJbHOCTH YYCHUKA nposene
(Ha ypoBHE Y4eOHBIX JeiiCTBHI) HUSA
I'maBa 1 JIpo6u u nmpouentsl (16 yacoB)

1. 1.1 CpaBHenue npobeit CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIC YUCIIA.

2. 1.1 CpaBHenue npobeit BBINOTHATH BEIYUCIIEHUS C PALTUOHAIBHBIMHU YUCIIAMU,

3. 1.2 BplunciieHns ¢ paliMOHAIBHBIMU YHCIIAMHA BBIYMCJIISITh 3HAYEHUS CTENIEHEN C HATYPAJIbHBIMU

4. 1.2 BerunciieHHsl ¢ paiMOHAJIBHBIMU YUCJIAMH MIOKa3aTeIIMHU. BBITOTHATE MPUKKUKY U OLICHKY B XO/IC

5. 1.3 CreneHs ¢ HATYpalbHBIM IOKa3aTeIeM BbIUHMCIeHUN. McITonp30BaTh DKBUBAJICHTHBIC

6. 1.3 Crenenp ¢ HaTypaJIbHBIM MTOKa3aTeIeM MPECTaBICHNS APOOHBIX YMCEN IPH MX CPABHCHHH U B

7. 1.4 3ama4u Ha IPOLICHTHI BbIYMCIIEHUAX. [IpOBOAUTE HECIIOKHBIE UCCIIENOBAHUS,

8. 1.4 3amaun Ha IPOLECHTHI CBSI3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEIl, ONUPasICh HA

9. 1.4 3aziauu Ha IPOLICHTbI YUCJIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C

10. | 1.4 3azauv Ha NPOLEHTHI UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA).

11. | 1.4 3amaun Ha IPOLEHTEI Ocylue(:TanfTL nouck nadopmaruu (8 CMN),
12. 1.5CTaTucTHYECKHE XapPAKTEPUCTUKH COACPKALICH JaHHBIC, BLIDAXCHHBIC B HPOLCHTAX,
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoOKa NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
13. 1.5Craructuueckue XapakTepucTUKU MHTEPHPETUPOBATH ATH JIaHHbIE. Pemath 3a1aun Ha
14, 1.5CratucTuueckue XapakTepUCTUKHU MIPOIICHTHI ¥ IPOOH (B TOM YHCIIE 3a]]a4 U3 peallbHON
15. Oo6o06maromuit ypok «/Ipobu u npoueHTs IPaKTHUKH, UCIIOJIB3YS IIPU HEOOXOIUMOCTH
16. KaJIbKYJSATOp). [IpUBOAUTH MPUMEPHI YUCIOBBIX JTAHHBIX
(tiena, poct, BpeMsi Ha JOPOry), HAXOAUTh CPeaHEE
apu(pMETHIECKOE, MOy U pPa3Max YHCIOBBIX HA0OPOB, B
Konmponsuas pasoma Ne 1 «Ipodn TOM 4YHCJIE U3BJIEKask HEOOXOIUMYIO HH(POPMALIUIO U3
Tabaui 1 quarpamM. [IpuBoIUTh coaepxkaTeIbHbIe
NPOUCHTLD MIPUMEPHI UCIIOJIL30BAHUS CPEIHETO apU(PMETUUECKOTO,
MOJIbI M pa3Maxa JJisl ONMCaHusl JaHHBIX
(nemorpaduyieckue U COMOJIOTUYECKUE JaHHBIE,
CIIOPTUBHBIE TTOKA3aTEeNH U T. ]1.)
I'maBa 2 Ilpsimasi u oOpaTHasi nponopunoHajbHocTH (10 yacoB)
17, 2.1 3aBucuMOCTb U HOPMYIIBI MopaennpoBaTh HECI0KHBIE 3aBUCUMOCTH C TTIOMOIIBIO
18. 2.2 Ilpsimast mpONOPUHOHAIBHOCTb. (GbopMyI1; BEIIOJIHATH BBIYUCIECHUS 1O (popMynam,
OOGpaTHas NponopIHMOHATBHOCTD. BbIpaxaTh U3 (OPMYJIbI OJTHU BETUYUHBI Uepe3 ApyTHe.
19. 2.2 IIpsimast mpOnOPUHUOHAIBHOCTb. Pacnio3naBaTh mpsiMyto U 00paTHYIO MIPONOPLIMOHAIIBHBIC
OOGpaTHas NpoNnOPIMOHATBHOCTD. 3aBUCUMOCTH. VICTI0JIb30BaTh CBOMCTBA MPSMOM U
20. 2.3 TIpomnopiwu. Pemrenue 3a1a4 ¢ TOMOIIBIO 0o0paTHOM MPOMOPIIMOHAIIBHOCTH J1JI1 BBITIOJTHEHUS
IPONOPLUiA MPaKTUYECKUX pacyE€ToB. PemaTh TEKCTOBBIE 3a/1aul Ha
21. 2.3 IIponopiuu. Pemenue 3aaa4 ¢ moMoIibio IPSMYIO U 00paTHYIO IPONOPLHOHAIBHBIE 3aBUCHMOCTH,
Hponopuuii Ha MPONOPLHOHAIIBHOE JIeJIEHHE (B TOM YHUCTIE C
22. 23 HPOHOPHHI/I- Penrenne 3amad ¢ moMOIIBIO KOHTEKCTOM M3 CMECXKHBIX TUCIIUILINH, U3 peanLHoﬁ
ponopIuii ’KU3HM). AHAJTM3UPOBATh U OCMBICIUBATh TEKCT 3aJ1auH,
23. 2.3 Ilpomopiuu. Pemenue 3a1a4 ¢ MTOMOIIBIO MOZEJIUPOBATh YCIOBUEC C TIOMOLIBIO CXEM, CTPOUTH

IPONIOPLMHN

JIOTUYECKYIO LIETIOYKY PACCYKACHUN; KPUTUUECKH
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

24, 2.4 [IponopimoHalIbHOE JICJIEHUE OLICHUBATh MOJYYEHHBIA OTBET, OCYIIECTBIISITh
25. O6o0marouit ypok o teme «IIpsamas u CaMOKOHTPOJIb, IPOBEPSISt OTBET HA COOTBETCTBUE

oOpaTHasi IPOMOPIIMOHATLHOCTI YCIIOBHIO.
26. Konmponvnas paooma Ne 2 «llpsimass n

o0paTHasi NPONOPUMOHAJIBLHOCTH»

I'naa3 Bgeaenne B aaredopy (11 yacoB)

217. 3.1 bykBeHHas 3anUCh CBOMCTB JEUCTBUI HaJ [IpuMeHsTh A3bIK AJIreOpbI MPU BBHITIOJIHEHUH

quCJIaMU 3JIEMEHTAPHBIX 3HAKOBO-CUMBOJINYECKUX JCHCTBUIA:
28. 3.2 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHUN MCITI0JIb30BaTh OYKBHI /i1 0003HAUCHUS YUCEN, TS
29, 3.2 IlpeoOpa3zoBanne OYKBEHHBIX BbIPaXKEHHM 3anucu OOIIMX YTBEPKIECHUHN; MOJIEIUPOBATh
30. 3.2 Ipeobpa3oBanye OyKBEHHBIX BIpaXKeHUI | OYKBEHHBIMH BBHIPAKEHUAMH yCIIOBUSL, ONUCAHHbBIE
31. 3.3 PackpbITHE CKOOOK CJIOBECHO, PUCYHKOM HJIM YEPTEKOM; IPE0OPa30BbIBATh
32. 3.3 PackpbiTie CKOOOK areOpanvecKkre CyMMbl U IIPOU3BEIECHUS (BBITOJIHATh
33. 3.4 [puBeeHe TOOOHBIX CIaraeMbIX IpUBEIeHNE TTOJOOHBIX CIaraeMbIX, PACKPBITHE CKOOOK,
34. 3.4 IpuBeaeHre MONOOHBIX ClIAraeMbIX YIPOILEHNE IPOU3BEAEHUI ). BBINOIHATE YnCI0BBIE
35 3.4 TIpHBeICHIE 0I0GHBIX CIaraeMbIX MOJICTAHOBKHM B OYKBEHHOE BBIPAYKCHHE, BEIUNCIISTH

YHCIIOBOE 3HaUeHUE OYKBEHHOTO BBIPAKCHU.

36. O6o0maroiuii ypok o teme «BBenenue B

anredpy»
37. Koumponwvnas paboma Ne 3 «BBenenue B

ajredpy»

I'naBa 4 YpaBHenus (13 yacoB)

38. 4.1 AnreOpandeckuii cnoco0 pelieHus 3a1a4y [lepexoauTh OT CTOBECHOUN (POPMYIHPOBKH YCIOBUS
39. 4.1 AnreOpandeckuii cnoco0 pelieHus 3a1a4y 3a/layy K ajareOpandyeckoi MoJeinu myTéM COCTaBICHUS
40. 4.1 Anrebpandeckuii crocod penieHus 3a1a4y ypaBHeHusl. [IpoBOIUTE TOKa3aTeNIbHbIC PACCYKIACHHS O
41. 4.2 Kopau ypaBHEeHHSI KOPHSX YPaBHEHMs C OIIOPOM Ha ONPENEIICHUE KOPHS.
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoOKa AesiTeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
42. 4.3 Pemienue ypaBHEHHUI OObsicHATH U GOPMYIMPOBATH MPaBUIIA TPEOOPA3OBAHUS
43. 4.3 Pemienue ypaBHEHHUI ypaBHeHUI. KOHCTpynpOBaTh aaropuT™M pelICHUs
44, 4.3 Penienue ypaBHEHUI JIMHEWHBIX YPABHEHHM, PACTIO3HABATD JINHECUHBIC
45. 4.4 Pemienue 3aa4 ¢ MOMOIIIBIO YPaBHEHUI YPaBHEHMS, PEIIATh JINHEMHBIE YPABHEHUS, a TAKKE
46. 4.4 Pemenue 3a1a4 ¢ IOMOIIBIO ypaBHeHI/IP“I YpaBHCHHUS, CBOASAIIMECS K HUM, C IIOMOIIbIO HpOCTeﬁHH/IX
47. 4 .4 Peniedue 3a71a4 C IIOMOIIbIO ypaBHCHI/Iﬁ HpeO6pa3OBaHHﬁ. Pemartn TekcTOBBIC 3a7aUH
48. 4.4 Perenue 3a1a4 ¢ MOMOIIBIO yPaBHEHHU anreOpanyecKuM CrocoOOM: COCTaBIISATh YPABHEHUE TIO
49. OG6OOIIAOLINI YPOK 0 TeMe «Y paBHEHHS YCJIOBHIO 3aJ]Ja4H, PEIIATh COCTABIICHHOE YPABHECHUE.
50. [IpoBONTE paccy ae€HUSI, OCHOBAHHBIE HA
WHTEPIPETALNM YCIOBUS MOCTABICHHOMN 3aa4u, JJIs
Konmponeran paboma e 4 <Y pasHenus» TIOMCKA LIEJIBIX KOPHEN HEKOTOPBIX HECIOKHBIX
HEJIMHEWHBIX YPAaBHEHUN.
I'maBa S Koopaunatsl u rpadguku (14 yacos)
51. 5.1 MHOX€eCTBO TOYEK Ha KOOPAUHATHON N300pakath ynciaa TOYKaMu KOOPAUHATHOU MIPSIMOiA,
IPSIMOM Iapbl YUCEJl TOYKaMU KOOPJAUHATHOU MIIOCKOCTH.
52, 5.1 MHOXk€eCTBO TOYEK Ha KOOPAUHATHON CtpouTh Ha KOOPAMHATHOU INIOCKOCTH T€OMETPUYECKHUE
MPSIMOM M300paKEHUsI MHOXKECTB, 33JIaHHBIX ajareOpanyecku,
53. 5.2 PaccrosHue Mexay TOUYKaMu ONUCHIBATh MHOKECTBA TOUYEK KOOPIMHATHOM INIOCKOCTH
KOOPAWHATHOM MIPSIMOM (oOnacTu, OrpaHUYECHHBIE TOPU3OHTATIBLHBIMU U
54, 5.2 PaccrosHHE MEKIY TOYKAMH BEPTUKAJIBLHBIMU MPSIMBIMH U TIP.) aIreOpandecKuMu
KOOPJAMHATHOM MPSMOUN COOTHOLICHUAMU.
55. 5.3 MHO€eCTBO TOYEK HA KOOPAMHATHOMN Crpoutb rpadvKu IPOCTEHIINX 3aBHCUMOCTEH, 33 TaHHBIX
IIOCKOCTH anre0pandyecKUMU COOTHOIICHHUSIMU, IIPOBOIUTH
56. 5.3 MHOXECTBO TOYEK HA KOOPJIMHATHOM HECJI0KHBIE MCCJIETOBAHUS OCOOCHHOCTEH dTHUX
IIOCKOCTH rpaguKoB.
57. 5.4 T'pacduku MonenvpoBaTh peaibHbIe 3aBUCUMOCTHU TpaduKaMu.

29




Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
58. 5.4 I'papuxu YutaTh rpaduKku peaibHbIX 3aBUCUMOCTEH.
59. 5.5 Emé Heckosbko Ba)KHBIX TpadrKoB
60. 5.5 Emé HeckoJIbKO BaXKHBIX TPa(HUKOB
61. 5.6 I'paduxu BokpyT Hac
62. 5.6 I'paduku BokpyT Hac
63. O6o6maronuii ypok no teme «KoopuHaTel U
rpaduKn
64.
Koumponvnasa paooma Ne 5 «KoopauHATHI H
rpapuxkm»
I'n1aBa 6 CBoiicTBa CTeNeHH ¢ HATYPAJIbHBIM NoKa3atesieM (12 yacoB)
65. 6.1 IIpon3BeneHne M 4aCTHOE CTENEHEN ®opMyIHpOBaTh, 3aMKUCHIBATH B CHMBOJIMYECKOU (hopMe U
66. 6.1 [IponsBeneHne M 4aCTHOE CTENEHEN 000CHOBBIBaTh CBOICTBA CTENEHU C HATYpaIbHBIM
67. 6.2 CTenieHb CTENEHH, IPOU3BEEHH M IpoOK | TOKa3aTeneM, IPUMEHATh CBOMCTBA CTCTICHU IS
68. 6.2 CrereHb CTEICHU, TPOU3BEACHHUS U IPOOH peoOpa3oBaHusl BEIPAKCHUH U BEIYUCICHUN. BBIMOTHATE
69. 6.2 CteneHb CTEIeHH, MPOU3BEICHUS U IPOOH nepebop BCeX BO3MOXKHBIX BAPUAHTOB JJIs Tiepecuéra
70. 6.3 PerneHne KOMOMHATOPHBIX 3a71a4 00BbEKTOB MU KoMOMHaIui. [IpuMeHsITh IpaBUIIO
71. 6.3 PemieHne KOMOMHATOPHBIX 3324 KOMOMHATOPHOTO YMHOKEHHUSI JIJISl PEIICHUS 3a/1a4 Ha
72 6.3 PeleHie KOMOUHATOPHBIX 33134 HaXO0XJIEHHE YHciia OOBEKTOB UM KOMOMHAIIUI
73. 6.4 TlepecTaHOBKN (IraroHayM MHOTOYTOJBHUKA, PYKOTIOKATHS, YUCIIO
74. 6.4 TlepecTaHOBKH KOJIOB, IU(pOB, Maposieit u T. 11.). Pacno3naBatk 3a1auu
75, O6o6maromHil ypok no Teme «CBoficTa Ha OMpeJIeIeHUE Yncia MePeCTaHOBOK U BBITIOJIHSTh
CTENEHM C HATYPAIbHBIM MOKA3aTEIEM» COOTBETCTBYIOIINC BHITUCICHIA.
76. Koumponwvnan paooma Ne 6 «Ctenenn ¢

HATYpPaJbHBIM IIOKA3aTCJIEM»
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
I'maBa 7 Muorowiennl (20 yacoB)
77. 7.1 OTHOYJICHBI 1 MHOTOYWJICHBI BrIMoaHATh 1EUCTBUS ¢ MHOTOWICHAMU.
78. 7.1 OnHOYJIEHBI 1 MHOTOUJICHBI Jloka3pIBaTh GOPMYJIBI COKPAIIEHHOTO YMHOKEHUS JIJIsI
79. 7.2 Cll0€HHUE Y BBIYMTAHHE MHOTOUYJICHOB JBYWICHOB, IPUMEHSThH UX B MPE0Opa30BaHMIX
80. 7.2 Cl10K€HHE U BBIYATAHUE MHOTOYJIEHOB BBIPQKCHHUS U BEIYUCIICHUSIX.
81. 7.3 YMHOXEHHUE OJJHOWICHA Ha MHOTOYJICH [IpoBoaMTE HCCIIEAOBAHKE ISl KOHCTPYMPOBAHUS U
82. 7.3 YMHOX€EHHUE OJHOWICHA Ha MHOTOYJICH MOCTICYIOIIEr0 JOKa3aTenbCTBa HOBBIX (POPMyII
83. 7.3 YMHOXXE€HHE OJHOWICHA HA MHOTOYJICH COKPAIIEHHOTO YMHOXKEHHS.
84. 7.4 YMHOXXEHHE MHOTOYJICHA Ha MHOTOYJICH Pemath ypaBHeHHs, CBOMAIIUECS K IMHCHHBIM
85. 7.4 YMHOKEHHE MHOT'OUYJICHA HA MHOTOYJICH YPaBHCHHUSIM.
86. 7 4 Y MHOKEHIE MHOFOWIEHA Ha MHOIOWICH Pemats TekcTOBBIC 3a4a4H AIreOpandecKuM CIIOCOOOM:
87. 7.4 YMHOXK€EHHE MHOTOYJIEHA HA MHOTOYJICH MOZCMPOBATE YCIOBUC 3a/1a91 PUCYHKOM, HCPTCHKOM,
38. 7.5 DOpPMYITbI KBAPATA CYMMbI U KBAIPATA MEePEeXOUTh OT CJIOBGCHO‘I:/'I (bOpMYJII/IpO.].SKI/I yCIIOBHS
PA3HOCTH 3a/1a4u K anreOpandeckor MoJIes IMyTEM COCTaBIICHHS
39, 7.5 DOPMYITHI KBa[paTa CyMMBI H KBapaTa YpaBHEHMUS; peIlaTh COCTABIICHHOE YPaBHCHHUE.
pPa3HOCTH
90. 7.5 ®opmynbl KBagpaTa CyMMBI M KBaJparta
pPa3HOCTH
91, 7.6 Pemenue 3a7a4 ¢ MOMOIIBIO YPAaBHEHHIA
92. 7.6 Perenue 3a7a4 ¢ MOMOIIBIO YpPaBHEHUN
93. 7.6 Pemenue 3a7a4 ¢ MOMOIIBIO YPaBHEHUN
94, 7.6 Penienue 3aa4 ¢ NOMOIIBIO YPaBHEHHUN
95. O6o6maronuii ypok mo teme «MHOTOUYJIEHBI U
OJHOYICHBI
96. Koumponwvunas paboma Ne | «MHOTO4JIeHbI U

OJHOYJICHBID»
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
I'naBa 8 PasjioxkeHne MHOrowieHOB HA MHOKUTEIH (20 yacoB)
97. 8.1 BriHeceHue 0011ero MHOKUTENS 32 CKOOKH | BBIMOTHATE pa3inoxkeHne MHOTOWICHOB Ha MHOKHUTEIH,
98. 8.1 BriHeceHue 0OIIEr0 MHOKHTENS 32 CKOOKM | IPUMEHSSI pa3JIMYHbIE CIIOCOObI; aHATU3UPOBATh
99, 8.2 Cioco0 rpynnupoBKU MHOTOYJICH U PACcIIO3HAaBATh BOZMOKHOCTh PUMEHEHUS
100. 8.2 Crioco0 rpynmupoBKU TOT'0 WJIM MHOTO MpUEMa pa3aoKeHHUs! €ro Ha MHOKHUTEIIH.
101. | 8.2 Croco6 rpyHIupoBKH [TpumensTs paznudabie GOPMBI CAMOKOHTPOJIS TIPH
102. | 8.2 Crioco6 rpymmmpoBKu BEITIOJTHCHUH TTPE0Opa30OBAHMM.
103. | 8.3 dopMysia pa3HOCTH KBaAPaTOB [IpuMeHsTh pa3okeHne Ha MHOKHUTEIN K PEIICHUIO
104. | 8.3 ®opmMysa pa3HOCTH KBaIpaTOB YPaBHEHHH.
105. | 8.4 ®opmynbl CyMMBl M Pa3HOCTH KyOOB
106. | 8.4 ®opmynbl CyMMBl M Pa3HOCTH KyOOB
107. | 8.4 ®opmyiibl CyMMBI U Pa3HOCTH KyOOB
108. | 8.5 PaznoskeHre Ha MHOXUTEIH C
MIPUMEHEHUEM HECKOIBKUX CIIOCOOOB
109. | 8.5 PaznoskeHre Ha MHOXXUTEIH C
NIPUMEHEHUEM HECKOJIBKUX CIIOCOOOB
110. | 8.5 PasznmoskeHre HA MHOXHUTEIH C
MIPUMEHEHNEM HECKOJBKHX CITOCOOOB
111. | 8.5 PaznoxxeHne Ha MHOXKHUTEIH C
MIPUMEHEHNEM HECKOJBKHIX CITOCOOOB
112. | 8.6 Pemienue ypaBHEHHI C TOMOIIIBIO
Pa3IOKEHHS] HA MHOYKUTEIIH
113. | 8.6 Pemenue ypaBHEeHU C TOMOIIBIO
Pa3IOKEHHS] HA MHOYKUTEIIH
114. | 8.6 Pemenue ypaBHEHHI C TOMOILIbIO

Pa3JI0KECHUA HA MHOKHUTCIIN
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoOKa eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

115. O6o6maronuii ypok no teme «Pasnoxenue

MHOT'OYJIECHOB HA MHOKHTEJIH
116. | Koumponsnas paooma Ne 8 «Pa3zioxenue

MHOI'04JICHOB HA MHOKMTEJIH»

I'maBa9 Yacrtora u BeposaATHOCTH (9 4acoB)

117. | 9.1 Cayyaitnpie coOBITHS [IpoBOANTE PKCHIEPUMEHTHI CO CIIy4YalHBIMU UCXOAAMHU, B
118. | 9.1 Cnyuaiinbie cOOBITHS TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPHOTO MOJICIIMPOBAHMUS,
119. ]9.2 YacTtora ciiyualiHOTro cOOBITHS MHTEPIIPETUPOBATH UX PE3YJIbTATHI. BEIUUCIATH YaCTOTY
120. | 9.2 YacroTta ciry4aiiHOTO COOBITHS CJIy4aifHOTO COOBITHSI; OLICHUBATh BEPOATHOCTD C
121. | 9.2 YacroTa ciry4aifHOro COOBITHUS ITOMOILBIO YaCTOTBI, TOJIY4YEHHON OIBITHBIM ITyTEM;
122. | 9.3 BeposATHOCTh CITy4aifHOTO COOBITHS IPOrHO3UPOBATh YACTOTY HACTYIUICHUS! COOBITHS IO €T0
123. | 9.3 BeposTHOCTb CITY4AHOTO COOBITUS BeposTHOCTU. [IpUBOAUTH MPUMEPHI CITyYalHBIX COOBITHIA,
124. | 9.3 BeposTHOCTb CIIy4aifHOro COOBITHS B YACTHOCTH JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI,
125. OGo6warouii ypox no teme «Yacrtora u MaJIOBEPOSITHBIX COOBITUI. [IpUBOINUTH MpUMEPHI

BEPOSITHOCTD » PaBHOBEPOSITHBIX COOBITHIA.

IloBTOpenue (11 yacos)

126. | [loBTOpenwue. Cucremarusanus u 0000IIEHHE MOTYYEHHBIX 3HAHUM 32

[Ipsimas 1 oOpaTHas MPONOPIIMOHATIBHOCTH Kypc ajireOpbl 7 Kilacca, pellieHHe 3a/1a4 M0 BCEM TEMaM,
127. | IloBropeHue. YpaBHEHHUS U pEIICHUE 3a/1a4 C IIPUMEHEHNE U3YYCHHBIX CBOMCTB B KOMIIJIEKCE IIPU

MOMOIIIbIO YPABHEHUM pELIEHNH 3aa4.
128. | IloBTOopeHue. YpaBHEHUS U PEIICHUE 3a/1a4 C

ITIOMOUIBI0 YPAaBHEHUN
129. | IloBTopenue. CBOICTBA CTETICHH C

HaTypaJbHbIM NOKa3aTeaeM. MHOTOUJICHbI
130. | IloBTopenue. CBoiicTBa CTETIEHHU C

HaTypaJbHbIM IIOKAa3aTCJICM. MHOro4jaeHbI
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
131. | IloBTopenue. Koopnunatel u rpadhuku
132. | IloBTopenue. Koopnunatel u rpadhuku
133. | Hmozosas konmponvnas paboma Ne 9
134. | IloBTopenue. Pemenue 3amad mo Kypcy
anreOpsl 7 Kacca
135. | IloBTopenue. Pemenue 3amad mo Kypcy
anreOpsl 7 Kiacca
136. | IloBTopenue. Pemenue 3aga4 mo Kypey
anreOpsl 7 Kiacca
137. | PesepBubiii ypok. [loBTopenue. Pemenue 3amau
10 Kypcy ajre0psl 7 Kjacca
138. | PesepBuriit ypok. [loBTopenue. Pemenue 3amau
10 Kypcy ajre0psl 7 Kjiacca
139. | PesepBuriii ypok. [loBTopenue. Pemenue 3amau
10 Kypcy ajreopsnl 7 Kjiacca
140. | Pesepsubiii ypok. [loBTopenue. Pemenue 3amau

0 Kypcy anredpsl 7 Kiacca
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KaﬂeHHapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

no ajaredpe 1uid 8 kiacca no yueOHuky «AJreopa. 8 kiaace» I'. B. JlopodeeBa u ap., «IIpocBeenne», 2016

(3 yaca B Hexeuo, Bcero 102 yaca, peseps 3 yaca)
[Tpu nmonananuy KOHTPOJIbHBIX Pa0OT Ha CyOOOTY MM MOHEAEIBHUK KOJIMYECTBO YaCOB B TEME MOXKET OBITH U3MEHEHO
(YBEIMUYEHO MM YMEHBUIEHO) Ha 1-2 3a c4eT 4acOB MOBTOPEHMSL.

Ne Tema ypoka XapaKTepuCTUKA OCHOBHBIX BU/I0B Hara
ypoka NeTeJIbHOCTH Y4eHUKA nposeje
(Ha ypoBHE Y4eOHBIX 1eiiCTBHI) HUSA
I'naBa 1 Aareopamyeckue apoom (20 yacoB)
1. 1.1 Yo Takoe anredbpanyeckas 1poOb KoncTpynpoBath anredpandeckue BhIpaKeHHUS.
2. 1.2 OcHOBHOE CBOICTBO ApodU Haxonute 0051acTh onpeenaeHus anredpandyeckon 1poou;
3. 1.2 OcHOBHOE CBOICTBO ApodU BBIIIOJIHATH YMCJIOBBIE ITOJICTAHOBKYU U BBIUNCIIATH
4. 1.3 CnoxeHue U BBIYUTAaHUE aIredpandecKux 3HAYEHHUE APOOH, B TOM YUCIIC C IOMOIIBIO KaJIbKYIISTOPA.
apooei dopMyIUPOBATh OCHOBHOE CBOMCTBO aire0pandecKoi
5. 1.3 CrnoxeHre 1 BEIYUTAHHUE alTeOpanvdecKux IpoOu ¥ MPUMEHSATH €ro Ul IpeoOpa3oBaHus Apooei.
npo0eit BhITIONHATE 1EUCTBUS ¢ alreOpanyecKUMH IPOOSIMH.
6. 1.4 YMHOXeEHUE U JeJIeHre alreOpandecKux IIpuMeHATH IPeoOpa3oBaHKsl BHIPAKEHUHN IS PELICHHS
npo0eit 3asa4. Beipaxkate nepemeHHbie u3 popmyin (Ppusnyeckux,
7. 1.4 YMHOXeHue u JieJIeHuE aﬂre6pqueCKHX reOMCTPHUICCKUX, OIMMUCBIBAIOIINX OBITOBEIE CI/ITyaHI/H/I).
npobeit [TpoBoauTh MCCIENOBAHUS, BBISBIISITh 3aKOHOMEPHOCTH.
8. 1.5 TIpeo6pasoBanue BeIpaxeHHii, cogeprkamux | POPMYIMPOBATH ONPEICTICHUE CTEHEHHU C LETbIM
asireOpanyeckue Jpoou TI0KA3aTCJICM.
9. 1.5 [peo6pasoBanue BoIpaxkennii, conepramux | COPMYIHPOBATH, 3aMUCHIBATH B CUMBOJIMUECKOH (hopme 1
anre6pandeckue apodu WLTIOCTPUPOBATH MPUMEPAMU CBOMCTBA CTETICHU C IIEITBIM
10. 1.5 TIpeoOpa3oBaHue BeIpaxeHHit, coaeprkaux | [10Ka3aTCICM,; TIPUMEHATD CBOMCTBA CTCHCHH JUTA
aireGpanyeckue apoou npeoOpa30BaHus BHIPAKEHUHN U BRIUMCIICHUH.
11. Konumponsnas paGoma Nl «Anrebpandeckue Hcronp30BaTh 3aMuch Yuce B CTAHAAPTHOM BUJE JJIS

APOOm»

BBIPKEHUS pa3MEPOB 0OBEKTOB, IITUTEIHHOCTU
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
12, 1.6 Crenens ¢ 11eJ1bIM TTOKa3aTesIeM MPOIIECCOB B OKpY»karomiemM mupe. CpaBHUBATh YKCIIa U
13. 1.6 Crenens ¢ 11eJ1bIM TTOKa3aTesieM BEJIMYMHBI, 3aIMCAHHBIE C UCIIOJIb30BaHUEM cTerneHu 10.
14, 1.7 CBolicTBa CTENEHH C IEBIM MTOKa3aTeIeM BBITIOTHATE BEIYKCIIEHUS C PEATBHBIMU JJAHHBIMH.
15. 1.7 CBolicTBa CTENEHH C IEIBIM MTOKa3aTeIeM BBIMOMTHATE IPUKUIKY M OLIEHKY PE3Y/IbTaTOB
16. 1.7 CBoMCTBa CTENEHU C LEIBIM MTOKa3aTeNIEM BBIYHCIICHHUH.
17. 1.8 Pemienue ypaBHeHUH U 3a/1a4
18. 1.8 Pemienne ypaBHeHu# u 3a1a4
19. Oo6o0maroiuit ypok 1o Teme « Anredbpanyeckue
pOoOm»
20. Konumponvnaa paooma Ne 2 «CteneHs ¢
1eJIBIM MOKa3aTeaeM
I'nmaBa 2 KBagpatnbie kopau (15 gacoB)
21. 2.1 3amaya 0 HaXOXKJICHUU CTOPOHBI KBaJpaTa ®opmyIHpoBaTh ONpeAETICHI KBaPAaTHOTO KOPHS U3
22. 2.2 UppatnnoHaibHbIe YUCIa ancia. [IpuMensth rpaduk GyHKIHH Y = x° 1ist
23. 2.3 Teopema Iludaropa HaXOXKJEHUS KOPHEMN KBAaIPaTHBIX YPABHEHUI, HCIIOIb3YS
24. 2.3 Teopema IIucgaropa py HEOOXOAUMOCTH KaJIbKYJISTOP; IPOBOIUTH OLIEHKY
25. 2.4 KBanpaTHbIi KOpeHb (anre0pandecKuit KBAJPATHBIX KopHeH. CTponTh rpaduk GyHKIMH y =+/x ,
I0JTXO1) uccienoBarh 1o rpaduky e€ ceoiictpa. /[oka3biBaTh
26. 2.4 KBanpaTHbIi KOpeHb (anre0pandecKuit CBOMCTBa aprU(METHUUECKUX KBAAPATHBIX KOPHEH;
IOJTXO1) MPUMEHSTH UX K IPEOOPa30BAHUIO BRIPAKCHUH.
217. 2.5 T'paduk 3aBUCUMOCTH y =/x BrrunciaTs 3Ha4€HUs BBIPAKEHUH, COIEPHKALIUX
8. 2.6 CBOICTBA KBaZPATHBIX KOPHENL KBaIPaTHBIC KOPHH; BBIITOTHATH 3HAKOBO-CHUMBOJINICCKUC
20. 2.6 CBOJiCTBA KBaJPATHBIX KOPHEH JIEUCTBUS C UCIOJIB30BaHNEM 0003HAUYCHHU I KBaJAPATHOTO
30. 2.7 TIpeobpasoBaHue BbIpaskeHuH, cofeprkamux | 1 KYOHIECKOro KOpHS. )
KBaJIpaTHbIE KOPHHU WccnenoBarh ypaBHEHUE X = @, HAXOJIUTh TOYHbBIE U
31. 2.7 TIpeo6pasoBanye BEIPAKEHHH, coepkanmx | TPHOMKEHRbIE KopHU npH a > 0. DOpMyIHpoBaTh
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
KBaJIpaTHbIE KOPHU OTpeJieieHNe KOPHS TPEThel CTENEHU; HaXOIUTh
32. 2.7 TIpeoOpa3oBaHKe BRIpAKEHUH, COAEpKAIINX | 3HAUEHUs KyOMUEeCKMX KOPHEW, IpU HEOOX0IMMOCTH
KBaJIpaTHbIE KOPHU UCIIOJNIBb3Ys KaJIbKYJISITOP.
33. 2.8 KyOuueckuii KopeHb
34. Oo6o6mmaromuii ypok mmo teme «KBaapataoie
KOPHID
35. Konmponvnaa paooma Ne 3 «KKBanpaTHble
KOPHHN»
I'naBa3 Ksaagparuble ypaBHenus (19 yacon)
36. 3.1 Kakue ypaBHeHUs Ha3bIBAIOT KBaJAPAaTHBIMU | Pacrio3HaBaTh KBaJpaTHbIC YPABHEHHUS,
37, 3.2 dopmyta KOpHEH KBaJApaTHOTO YPaBHEHHs | KJIACCU(PULMPOBAThH UX. BBIBOIUTE (opMyIly KOpHEN
38. 3.2 dopmMyiia KOpHEH KBaJPaTHOTO ypaBHEHUsT | KBaJPaTHOrO ypaBHEeHUs. Pemares kBagpaTHbIe ypaBHEHUs
39. 3.2 dopmyna KOpHei KBaJpaTHOIO ypaBHEHUs | — IIOJIHBIE M HenoHbIe. [IpoBoanTE mpocTeiiime
40. 3.3 Bropas (opmyiia KOpHEH KBaJpaTHOTO MCCIICIOBAHUS KBAJpaTHBIX ypaBHEHUNU. Pemath
ypaBHEHHs yYpaBHEHUS, CBOJAIIUECS K KBaIPATHBIM, MyTEM
41. 3.3 BTopa;[ (l)opMyna KOpHeﬁ KBaJpaTHOI'O HpeO6pa3OBaHHﬁ, a TaKXKEC C IIOMOIIBIO 3aMCHBI
YpaBHEHUSA HepeMeHHOﬁ.
42. 3.4 Pemenue 3amau HabmoiaTe 1 aHaIU3MPOBATh CBSA3b MEXKY KOPHIMH U
43, 3.4 Pemenue 3a1a4 Kod(puIeHTaMu KBaIpaTHOTO YPABHEHHSI.
44. 3.4 Pemenue 3a1a4 ®opMynHpoBaTh U JOKa3bIBaTh TeopeMy Buera, a Taxxke
45 3.5 HemoHbIe KBaApaTHEe ypasHeHua o0paTHyIO TEOpEMY, IPUMEHSATh ATH TEOPEMBI JIs
pelieHus: pa3HooOpa3HbIX 3aja4d. PemaTh TeKCTOBbIE
46. 3.5 Hermonuble KBa[paTHBIC yPaBHCHHS 3aJlauy aNredpandeckuM CrocoOOM: MePEXOIUTh OT
47. 3.5 HenosiHbie KBaipaTHBIC YpaBHEHUS CJIOBECHOH (DOPMYJIMPOBKH yCIOBHS 33Ja4U K
48 3.6 Teopema Buera anredpanveckor MOJIEIH MyTEM COCTaBJICHUS YPAaBHEHUS;
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
49. 3.6 Teopema Buera pelaTh COCTABIIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATH
50. 3.7 PaznoxkeHue KBaJApaTHOIO TPEXUIEHA Ha pesyJbTar. L
MHOKUTENN Pacnio3zHaBaTh KBagpaTHBIN TPEXUIIEH, BBISICHATD
51. 3.7 PasnoskeHHe KBAAPATHOTO TPEXUICHA Ha BO3MO>KHOCTb PA3JI0KEHUSI HA MHOYKUTEIH, TPEACTABIIATh
N — KBaJPaTHBII TPEXWIECH B BUJI€ TPOU3BEICHUS JIMHEUHBIX
52 3.7 Pasnoenue KBapaTHOrO TPEXUICHa Ha MHOkHUTeNEH. [IpuMeHsATh pa3au4Hble TPUEMBI
MHOKHUTEITH CaMOKOHTPOJISl IIPU BBITIOJIHEHUH PE0Opa30BaHUM.
53, OGOBIaRIIHH YPOK 10 TeMe «KBajpaTHBIe [lepexoauTh OT CTOBECHON (POPMYIHPOBKH YCIOBUS
yPABHCHHUSD 3a/1a4yu K anrre[6pa1/1tlec1<on MOJIEJIM TyTEM COCTaBJICHUS
aBHeHUA. [IpoBOIUTH TOKA3aTeNbHbBIE PACCYKACHUS O
54. Koumponwvnas paboma Ne 4 «KBagpaTHble YP POBOJIHTE 1 paccyzcit

YPABHEHUSD»

KOPHSIX YPAaBHEHUS C OIIOPOM Ha OIpPEIECIICHUE KOPHS.
OOBsicHATH U GOPMYIUPOBATH MPABUIIA TPEOOPA3OBAHUS
ypaBHeHUI1. KOHCTpyHpOBaTh alrOpUTM pENICHUS
JIMHEMHBIX YPABHEHUH, PACIIO3HABATh JINHEHNHBIE
YPaBHEHUSI, peIIaTh JUHEUHbIEC YPABHEHUS, A TAKKE
YPaBHEHUSI, CBOIAIIMECS K HUM, C TOMOIIBIO TPOCTEUIIINX
npeodpa3oBaHuii. PemaTh TEKCTOBBIC 3a1aUn
anredpanyeckuM CrocoOOM: COCTaBIISATh YPABHEHUE TIO
YCJIOBHIO 33J]a4H, PEIIaTh COCTABIEHHOE YPABHEHNE.
[IpoBOAUTE pacCykIeHUsA, OCHOBAHHBIEC HA
WHTEPIIPETALNH YCIOBUS OCTABIEHHOM 3a/1auu, IS
TIOMCKA LIEJIBIX KOPHEH HEKOTOPBIX HECIOKHBIX
HEJIMHEWHBIX YPaBHEHUU.

[IpoBoauTh McCCIIENOBAaHUS KBAAPATHBIX YPABHEHUN C
OyKBEeHHBIMHU KO3 (UIIMEHTaMHU, BBISBIIAThH
3aKOHOMEPHOCTH.
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
I'naBa 4 Cucrembl ypaBHeHuii (20 yacoB)

55. 4.1 JIuneitHOoe ypaBHEHUE C ABYMsI Onpenensrp, SABISETCS U NIapa YUCET peluieHueM
NepeMEHHBIMU U €T0 rpaduk yYpaBHEHUS C ABYMS TIEPEMEHHBIMU; IPUBOIUTH IPUMEPHI

56. 4.1 JIuneitHOoe ypaBHEHUE C ABYMS peleHni ypaBHEHUM C IByMs ITIEpeMEHHBIMU. Pemarts
MEPEMEHHBIMH U €ro Trpaduk 3aJ1ayu, AIredpanyecKoi MOJIENbIO KOTOPBIX SIBJIAETCA

o7, 4.2 T'paduk JTUHEHHOTO ypaBHEHHUS C JBYMs | YPABHEHHE C IBYMs IIEPEMEHHBIMH, HAXOIUTE LEIIBIE
MepEMEHHBIMU penieHus myTéM nepedopa.

58. 4.2 Tpaduk IMHEHHOro ypaBHEHHMs C AByMs | PacrosHaBarh JMHEHHbIE YPABHEHUS C JIBYMS
IIEPEMEHHBIMU MEPEMEHHBIMU; CTPOUTH NPsiMble — rpaMKH JIMHEWHBIX

59. 4.3 YpaBHeHue npssMoi Buaa y = kx +l ypaBHEHHUI; U3BJIEKATh U3 ypaBHEHUs Buaa y = KX + |

60. 4.3 YpaBHeHHE IPsIMOI BHA )y = KX -+ MH(GOPMALIUIO O MOJIOKEHUH MPSIMON B KOOPAUHATHON

61. 4.3 YpaBHeHHe IpsIMOii Buja y = kx -+ IUIOCKOCTH. Pacrio3HaBaTh napajijiesbHbe U

62. 4.4 Cuctemsl ypaBHeHHUH. Pemenne cucrem NEPECCKAIOIINECCS MTPAMBIC IO MX YPABHCHUSIM;
CIIOCOGOM CIIOMKEHIS KOHCTPYHUPOBATh YPAaBHEHUS MPSIMBIX, TAPATIIICIIbHBIX

63. 4.4 CucreMsl ypaBHeHHiL. Peruenue cucrem JaHHOU NpsAMou. Mcnonp30BaTh NPUEMBI CAMOKOHTPOJIA
CIIOCOBOM CIIOKEHHUS IIPY IOCTPOEHHUHU TPA(YUKOB JIMHEHHBIX YPABHEHUH.

64. 4.4 CucTeMbl ypaBHEHUH. Pelenne cucrem PemaTte cucteMbl IByX JIMHEWHBIX YPaBHEHUN C ABYMS
CIIOCOGOM CIIOKEHIS NepEMEHHBIMU; UCTIOIB30BATh rpaduyecKre

65. 4.5 PellieH e CHCTeM CIIOCO60M MOACTAHOBKH MPEAICTABIICHUS JIJISl UCCIIEI0BAHUS CUCTEM JIMHEHHBIX

66. 4.5 PelieHHe CHCTEM CrI0CO6OM TOACTaHoBKH | YPABHCHHUIL PElIaTh POCTEHIINE CHCTEMBI, B KOTOPBIX

67. 4.5 Pemienue cucteM cnoco0oM MOACTaHOBKHU OJIHO M3 YPaBHCHUH HC ABIACTCH IMHCHHDIM.

63, 4.6 PelleHne 3a1a4 ¢ HOMOLIBIO CHOTEM [IpumensTh anre?panquKHH anmapar JJIsl peleHus 3a1a4
ypaBHEHHit Ha KOOPJMHATHOM MIIOCKOCTU. PemaTe TEKCTOBbIE 3anaiu

69. 4.6 Pellenie 3a1at © HOMOLIBIO CHOTEM anredpandeckuM CrocoOOM: MEPEXOIUTh OT CIIOBECHOH
ypaBHEHH (bopMyanOJfKH YCJIOBUS 3aa4H K anre6pa1/1qec1<uon

70. 4.6 PeILICHHC 3211 C HOMOILLIO CHOTOM MOJIEJIN ITyTEM COCTaBIJIEHUS CUCTEMbI YPaBHEHMIA;
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
ypaBHEHUM peniaTh COCTABJICHHYIO CUCTEMY YPaBHEHHMIA,
71. 4.7 3amaun Ha KOOPJUHATHOM MIIOCKOCTH WHTEPIIPETUPOBATH PE3YJIbTAT.
72, 4.7 3ajmaun Ha KOOPJMHATHOM MIIOCKOCTH
73. Oo6o06maronuii ypok mo teme «CUCTeMBI
YPaBHEHUIN»
74. Koumponwvnan paboma Ne 5 «Cucrembl
YPaBHEHHID»
I'naBa 5 ®ynkuuu (14 yacos)
75. 5.1 Yrenue rpaduxon BoruucnisaTs 3nadeHust GyHKIMMA, 3a1aHHBIX POPMYIIaMU
76. 5.1 YUrenue rpadgukon (pu HEOOXOAMMOCTHU UCIIOIB30BATH KAIBKYJIISITOD);
77, 5.2 Yro Takoe QyHKIHS COCTaBJIATH TAOIMIBI 3HAaUeHUH (QpyHKIUH. CTpOUTH MO
78. 5.3 I'paduk GHyHKIMH TOYKaM rpaduku QpyHKuil. OnuceiBaTh CBOKWCTBA
79. 5.3 I'paduk QpyHKIMH (GyHKIIUU Ha OCHOBE €€ rpaduuecKoro npeacTaBICHUS.
80. 5.4 CBoiicTBa (yHKIMI MopenupoBaTh peaibHbIe 3aBUCUMOCTH (DOpMyJIamMu U
81. 5.4 CBoiicTBa hyHKIWMi rpadukamu. YutaTth rpauku peaibHbIX 3aBUCUMOCTEH.
82 5.5 Jluneittas QyHKIus Hcnonp3oBath (yHKIIMOHATHHYIO CUMBOJIHMKY VISl 3aTTUCH
83. 5.5 JInneitnas GyHKIHs pa3HO00pa3HbIX (PAKTOB, CBA3AHHBIX C
84. 5.5 Jluneitnas QyHKIMS paccMaTpuBaeMbIMU (QYHKIIUSIMH, 060ramim OIBIT
85. Tk BBITIOJIHEHUSI 3HAKOBO-CUMBOJIMYECKUX JIEHCTBUM.
5.6 OyHKus Y X dee rpaduk CtpouTh peueBble KOHCTPYKIIMH C UCTIOIh30BAaHUEM
86. x (GyHKIIMOHATLHOM TEPMUHOJIOTHH. Pacrio3HaBaTh BUIbI
5.6 OyHkIWs " yee rpaduk n3yuyaembIx QyHKu. [loka3piBaTh cxeMaTUYeCcKH
87. O0o06maronmn YPOK 110 Teme « DyHKITUM» PACIOIOKEHUE HAa KOOPIMHATHOM MJIOCKOCTH rpaq)I/IKOB
88.

Koumponovnas paboma Ne 6 « DyHKIUMN»

bynkuui Bumga y = kx,y =kx + b, y= K B 3aBUCUMOCTH OT
X

3HauYe€HUN KOA(DPUIIMEHTOB, BXOJAUIMX B POPMYIIBIL.
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
Crtpoutsb rpaduku u3ydyaeMbIX (PYHKIUN; OMUCHIBATH UX
CBOWCTBA.
I'naBa 6 BeposiTHOCTDH M cTaTHCTHKA (9 4acoB)

89. 6.1 Ctatuctudyeckue XapakTepUCTUKU XapakTepu30BaTh YUCIOBBIE PAIBI C TOMOILBIO
90. 6.1 Ctatuctudyeckue XapakTepUCTUKU pa3InuHbIX cpeqHuX. HaxoauTs BepoOsITHOCTH COOBITHI
91, 6.2 BeposiTHOCTH PaBHOBO3MOYKHBIX COOBITHI IIPY PaBHOBO3MOJKHBIX HCXO0/IAaX; PEIIATh 3a/1a4l Ha
92. 6.2 BeposITHOCTh paBHOBO3MOXHBIX COOBITUI BBIYMCIICHUE BEPOSITHOCTEH C IPUMCHEHUEM
03. 6.3 Croxxabnie AKCIIEPUMEHTHI KOM6I/IHaT0pI/IKI/I. Haxoauth TFCOMCTPHUYCCKUEC
94, 6.3 CnoxHbIE IKCTIEPUMEHTHI BEPOATHOCTH.
95, 6.4 ['eomMeTpryueckre BEpOSITHOCTH
96. Oo6o0maronuii ypok mo teme «BeposTHOCTh

CTaTHCTHKA

IloBTOpenue (6 yacoB)

97. IToBTOopenue. KBanpaTHbie ypaBHEHUS Cucremaruzaius 1 00001IeHNE MOTYYESHHBIX 3HAHHH 32
98. [ToBTOpenue. CucteMbl ypaBHEHHM Kypc ainreopsi8 kiiacca, perieHue 3a/1a4 1o BCeM TEMaM,
99, [ToBTOpenune. @yHKIMU IPUMEHEHNE U3YUYEHHBIX CBOMCTB B KOMILJIEKCE TIPU
100. | Hmozosas konmponvnas paboma Ne 7 pCHICHUH 3a7a4.

«BeposiTHOCTB M cTaTucTHKA. [IoBTOpEeHMe

Kypca ajaredopsl 8 kiacca»
101. | IToBTopenue. Pemenue 3amad mo Kypcy

anreOpsl 8 Kiacca
102. | IloBTopenue. Pemenue 3ama4 mo Kypcy

anreOpsl 8 Kacca
103. | PesepBubiii ypok. [loBTopenue. Pemenue 3amau

10 Kypcy anredpsl 8 kinacca
104. | PesepBubiii ypok. [loBTopenue. Pemenue 3anau
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoKa AesiTeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

o Kypcy anreopsl 8 kiacca

105. | PesepBubiii ypok. [loBropenue. Pemenue 3amau
o Kypcy anreopsl 8 kiacca

KaJIEHIlapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUC

no ajaredpe 1 8 kiaacca no yuedoHuky «AJjareopa. 8 kiaace» I'. B. lopodeeBa u ap., «IIpocBemienue», 2016
(4 yaca B Hemen1o0, Bcero 136 yacos, peseps 4 yaca)
[Tpu nonaganuy KOHTPOJBHBIX padOT HA CyOOOTY MM MOHEEIbHUK KOJMYECTBO YaCOB B TEME MOXKET ObITh U3MEHEHO
(YBEIMUYEHO UM YMEHBIIEHO) Ha 1-2 3a c4eT 4acOB MOBTOPEHMUSL.

Ne Tema ypoka XapakTepuCTUKA OCHOBHBIX BU/I0B Hara
ypoka NeITeJIbHOCTH Y4eHUKA nposeje
(Ha ypoBHE Y4eOHBIX JeiiCTBHI) HUSA
I'naBa 1 Aareopamyeckue apoom (27 yacoB)
1. 1.1 Yo Takoe anrebpanyeckas 1po0b KoHcTpyrpoBath anredpandeckue BhIpaKeHHUS.
2. 1.1 Yto Ttakoe anreOpanveckas ApoOb Haxonutek 0051acTh onpeenaeHus anredpandeckon 1poou;
3. 1.2 OcHOBHOE CBOWCTBO APOOH BBITIOJTHATH YHCJIOBBIC TTOJICTAHOBKHU M BBIUUCIISATH
4. 1.2 OcHOBHOE CBOMCTBO IpoOu 3HAYEHHE APOOH, B TOM YKCJIC C MOMOIIBIO KAIbKYJISTOPA.
5. 1.2 OcHOBHOE CBOMCTBO APOOH dopMyIMpoOBaTH OCHOBHOE CBOMCTBO ajire0pandeckoit
6. 1.3 CnokeHre 1 BBIYUTAHUE alIreOpandIecKux JAPOOH ¥ NPUMEHSATB €r0 I NpeoOpa3oBaHus JpOOEH.
npobeit BBIMOTHATE TEUCTBUS ¢ alreOpandecKUMH IPOOSIMH.
1. 1.3 CnoxkeHue 1 BHIYUTAHUE AJITeOpandecKux IIpuMeHsITh peoOpa3OBaHKs BBIPAKCHHIT IS PCILICHHS
npobeit 3aya4. Beipaxkats nepemeHubie u3 popmyin (puzndeckux,
8. 1.4 VMHOXKCHHE U JICIICHHE aIreOpandecKix r€OMETPUYECKUX, ONMCHIBAIOIINUX OBITOBBIC CUTYAIHN).
npobeii [IpoBouTh HMCCENOBAHMS, BBISIBISITH 3aKOHOMEPHOCTH.
9. 1.4 YMHOXEHHE U ieTIeHHEe alIreOpandecKux PopMynMpoBaTh ONPE/IENECHHE CTENEHH C LIEbIM
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

apobeit MIOKAa3aTeJIeM.

10. 1.4 YMHOXEHUE U JeJIeHre alreOpandecKux dopMyIUpOBaTh, 3aIIUCHIBATh B CHMBOJINUECKOM hopme U
npobeit WUTIOCTPUPOBATH IPUMEPAMH CBOMCTBA CTETICHU C 1I€JIbIM

11. 1.5 TIpeoOpa3oBanue BRIpaKEHHI, COIEPKALIMX | IIOKA3aTENEM; IPUMEHATL CBOMCTBA CTEIIEHU JIJIs
anrebpandeckue 1podu npeoOpa3oBaHus BbIPAXKEHUN U BIYMCICHU.

12. 1.5 IIpeoGpa3zoBanue BIpaXkeHHH, cogepxkaiux | VICIOIb30BaTh 3amich YUCEN B CTAHAAPTHOM BHJIE JUIS
anreOpanyeckue apoou BBIPAXEHUS pa3MepPOB 00BbEKTOB, JUTUTEIHLHOCTH

13. 1.5 IpeoGpa3oBaHye BEIPAKEHUIA, cofiepskanux | MPOILECCOB B OKpykaromieM Mupe. CpaBHUBATH YKCIia U
anredpandecKue a1poou BEJIMYMHEI, 3alIUCAHHBIE C UCITOIb30BaHueM crerneHu 10.

14. 1.5 IIpeo6pasoBaHue BHIPAKEHHL, COAEpKAIHUK | BBIITONHATD BBIYUCIICHUS C PEalIbHBIMH JAHHBIMH.
anrebpandeckue 1pobu BBITIONHATS NPUKUAKY U OLEHKY PE3yJIbTaTOB

15. Konmponwnas pa6oma Nel «Anrebpanueckue | BRITUCICHHIL.
ApoOn»

16. 1.6 Ctenens ¢ 1eIBbIM TTOKa3aTesIeM

17. 1.6 Crenens ¢ 1eI6IM TTOKA3aTelIeM

18. 1.6 CreneHs ¢ 1eIbIM MOKa3aTeIeM

19. 1.7 CBoiicTBa CTEINEHU C IEJIBIM MTOKa3aTesieM

20. 1.7 CpoiicTBa CTEINEHU C IEJIBIM TTOKa3aTesieM

21. 1.7 CBolicTBa CTEIEHH C LIEJILIM [T0KA3aTEIEM

22, 1.8 Pemenne ypaBHeHH 1 3a71a4

23. 1.8 Pemenne ypaBHeHHI 1 3a71a4

24. 1.8 Pemienne ypaBHeHU# U 33124

25. 1.9 Coxkparmenue apob6eit (st Tex, komy
WHTEPECHO)

26. O6o06maronuii ypok mo teme «Anredpanyeckue

JpoOm»

43




Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

217. Konmponvnaa paboma Ne 2 «Ctenens ¢

1eJIbIM MOoKa3aTejeM»

I'nmaBa 2 KBagparnble kopan (22 yaca)
28. 2.1 3agaya 0 HaXO0XKJIEHUU CTOPOHBI KBaJipaTa dopmyaHpoBaTh ONpeAEICHIU KBaPATHOTO KOPHS U3
_ .2

29, 2.2 VppaninoHaJIbHbIE YUCIIa yucia. [Ipumensats rpaguk GyHkumn y = x° 11
30. 2.2 VppannoHalibHbIE YUCIIa HaXOKJEHUSI KOPHEH KBAIPAaTHBIX YPABHEHUI, HCIIOIb3YS
31, 2.3 Teopema Iludaropa IpH HEOOXOIUMOCTH KaJIbKYJIATOP; MMPOBOIUTH OLICHKY
32. 2.3 Teopema ITudaropa KBaJpaTHBIX KopHeil. CTpouth rpaguk QYHKIMHU p = /x
33. 2.4 KBaapaTHbIll KOpEeHb (anredpandeckuii UCCIIEIOBATh 10 TpaduKy e€ cBoiicTBa. Jloka3piBaTh

IOJIXO/T) CBOMCTBa aprU(METUYECKUX KBAIPATHBIX KOPHEH;
34, 2.4 KBagpaTHblil KOpeHb (anredpanyecKkuil IPUMEHSATH UX K IPEOOPa30BaHUIO BBIPAKECHH.

ITOIXO/) Bpruuciiste 3Ha4€HNS BBIPAXKECHUHN, COIEPKAIINX
35. 2.5 Fpaq)pnc 3aBUCUMOCTH y = Jx KBaJpaTHBIC KOPHH,; BBIIOJIHATH 3HAKOBO-CUMBOJINYCCKHUEC
36. 2.5 I'pad¥K 3aBHCHMOCTH y = +/x JEUCTBHUS C HCIOJIB30BaHUEM 0003HAUYEHUM KBAIPATHOTO
37, 2.6 CBoiicTBa KBaIpaTHBIX KOpHEH EKY(SH%CKOFO KOpHA.

” ” CCIIEJIOBATh YPaBHEHHE X* = g, HAXOJIUTh TOYHBIC U
38. 2.6 CBoiicTBa KBaIpaTHBIX KOpHEH AOBATh YP ’ .
” ” npuoIMKEHHBIE KOpHU TTpH @ > 0. PopMynupoBaTh
39. 2.6 CBoiicTBa KBaIpaTHBIX KOpHEH N
> oTpe/ieNieHNe KOPHS TPEThel CTEeTeHN; HaXOAUTh
40. 2.7 TlpeoOpazoBaHue BhIPAKEHUMN, CONEPKAIINX .
3HAUEHUS KyOUUYECKUX KOpPHEH, Mpru HEOOXOAMMOCTH
KBaJIpaTHbIE KOPHU
- UCHOJIB3YSl KaJIbKYJISTOP.

41. 2.7 TlpeoOpazoBaHue BBIPAKEHUN, COIEPKAIIIX

KBaJIpaTHbIE KOPHU
42. 2.7 IIpeoOpazoBaHue BBIPAKEHUMN, COIEPKAIINX

KBaJIpaTHBIE KOPHU
43. 2.7 IIpeoOpazoBaHue BBIPAKEHUMN, COIEPHKAIINX

KBaJIpaTHBIE KOPHU
44, 2.8 Kybuueckuii KopeHb
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

45, 2.8 KyOuueckuii KOpeHb
46. 2.9 JIotinbie pagukaisl (s TeX, KoMy

WHTEPECHO)
47. 2.9 1Boitnbie paaukainsl (s Tex, komy

MHTEPECHO)
48. Oo6o6mmaromuii ypok o teme «KBaaparaeie

KOPHW
49. Konmponvnaa paooma Ne 3 «KKBanpaTtHble

KOPHU»

I'naBa3 KsagparHble ypaBHeHus (24 yaca)

50. 3.1 Kakue ypaBHEHUs Ha3bIBAIOT KBaApPAaTHBIMHU | Pacrio3HaBaTh KBaapaTHbIC YpaBHEHMUS,
ol. 3.2 dopmyia KOpHEH KBaApaTHOTO YPAaBHEHHS | KJIACCU(PUIIMPOBATh UX. BEIBOIUTE OpMyITy KOpHEN
52. 3.2 ®opmyna KOpHel KBaApAaTHOTO YpaBHEHMs | KBAaJPAaTHOTO ypaBHeHHs. Pelats KBagpaTHbIe ypaBHEHUS
53. 3.2 dopmyna KopHel KBaJpaTHOIO ypaBHEHUs | — IIOJHbIE U HenoyHble. [IpoBoanTE mpocTeiiiye
54. 3.3 Bropas (bopMyna KOPHEH KBaJIpaTHOTO MCCIICIOBAHUS KBAJpaTHBIX ypaBHEHU. Pemath

ypaBHEHHs yYpaBHEHUS, CBOJAIIUECS K KBaIPATHBIM, IMyTEM
55. 3.3 BTopa;[ (l)opMyna KOpHeﬁ KBaJpaTHOI'O HpeO6pa3OBaHI/II7I, a TaK)KEC C IIOMOIIBIO 3aMCHBI

YpaBHEHUS HCpCMCHHOfI.
56. 3.3 Bropast opMyIta KOpHeil KBagpaTHOTO Hab6nronaTh 1 aHAIM3UPOBATH CBSI3b MEKY KOPHIMH U

ypaBHEHUS Kod(dpuIeHTaMu KBaIpaTHOTO YPABHEHHSI.
57. 3.4 Pemienue 3amau dopMynupoBaTh U JOKA3bIBATh TeOpeMy Buera, a Takxke
58. 3.4 Pemmenue 3anaq 0oOpaTHyIO TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JIJIs
59. 3.4 Percnue 3a1aq pelieHus: pa3HooOpa3HbIX 3ajad. PemaTh TeKCTOBbIE

3a71a4M aaredpanyecKuM crocodboM: epexoIuTh OT
60. 3.5 HenouHble KBaipaTHbIE YpaBHEHUS .
CIIOBECHOM (DOPMYITHPOBKH YCIOBUS 33729 K

61. 3.5 HenouiHble KBaipaTHBIE YpaBHEHUS

anredpandecKkoil MOJIENH MyTEM COCTABJICHUS YPaBHEHUS,
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoOKa eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
62. 3.5 HenouiHble KBajipaTHBIE YpaBHEHUS pelaTh COCTABIICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH
63. 3.5 HemosnHble KBajpaTHbIE YPAaBHEHHS pesyyibTat. L
64, 3.6 Teopeva Buera Pacnio3zHaBaTh KBagpaTHBIN TPEXUIIEH, BBISICHATD
BO3MO>KHOCTb PA3JI0KEHUSI HA MHOYKUTEIH, TPEACTABIIATh
65. 3.6 Teopema Buera KBAJIPATHBIN TPEXWICH B BUE MTPOU3BEICHUS JIMHEMHBIX
66. 3.6 Teopema Buera MHOXUTENEU. [[pUMEHSTh pa3nuyHbIE TPUEMBI
CaMOKOHTPOJISl IIPU BBITIOJIHEHUH PE0Opa30BaHUM.
67. 3.7 PaznioxeHue KBa[paTHOTO TPEXWICHA Ha p P . peobp
MEOKHTOILI [lepexoauTh OT CIOBECHOU POPMYIUPOBKH YCIOBHS
3a/layy K anreOpanvyeckoil MoJaeau MyTéM COCTaBICHUS
68. 3.7 Pa3noxeHne KBaApaTHOTO TPEXWICHA Ha
MHOKHTOH ypaBHeHus. [IpoBOaUTE AOKa3aTEIbHbIE PACCYKIEHUS O
KOPHSX YpaBHEHHUs C OIIOPOl HA OIIPEIEIIEHNE KOPHS.
69. 3.7 PaznoxxeHune KBaJIpaTHOTO TpEeX4ieHa Ha PHAX YD p bea p
MHOKI IO OOBsACHATH U GOPMYIIMPOBATH MTPaBUIIa IPEOOPA30BAHUS
aBHeHUI. KOHCTpynpOBaTh aaropuTM pelICHUs
70. 3.8 Llesible KOPHU YpaBHEHHUS C LEIBIMU ypasi PyHp P e
koot bumerTamr (JUs TeX, Ko epecto) JIMHEWHBIX YPaBHEHUM, PACIIO3HABAThH JINHEWHBIC
WHT H .
o ’ Y P YpaBHEHMUS, pEIIATh JINHEHBIE YPABHEHUS, a TAKKE
71. 3.8 Llenbie KOpHU YpaBHEHHUS C LIEITBIMU .
05hih U1 ) YPaBHEHUS, CBOASIIMECS K HUM, C IOMOLIBIO TPOCTEUILINX
ko3 uimentamu (st TeX, KOMy HUHTEPECHO 9
= Ofo 6H1aliom1/1171 P TeM’e «Klza;[ aTII:{)LIe npeobpa3zoBaHuil. Pemiate TeKCTOBBIE 3aa4n
' YP P anredpanyeckuM CrocoOOM: COCTaBIISATh YPABHEHUE TIO
ABHEHMUS»
Yp YCIIOBHIO 33J1a4M, peIIaTh COCTABIEHHOE YPaBHEHHUE.
73. Koumponwvnuasn paooma Ne 4 «KBagpaTHbie

YPABHEHUs»

[IpoBOAUTE pacCyKI€HUSA, OCHOBAaHHBIE Ha
WHTEPIIPETALNH YCIOBUS OCTABIEHHOM 3a/1auu, IS
MTOMCKA LENBIX KOPHEW HEKOTOPBIX HECIOKHBIX
HEJIMHEWHBIX YPaBHEHUU.

[IpoBoauTh McCCIIENOBAaHUS KBAAPATHBIX YPABHEHUN C
OyKBEeHHBIMHU KOX(D(HUIIMEHTAMH, BBISBIISITh
3aKOHOMEPHOCTH.
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
I'naBa 4 Cucrtembl ypaBHeHHii (24 yaca)

74, 4.1 JIunelitHoe ypaBHEHHE C IBYMS Omnpenensth, ABISETCS JIM Tapa YUCeNl perIeHHEM
NIEPEMEHHBIMH U €ro TpaduK yYpaBHEHUS C ABYMS MTEPEMECHHBIMU; TIPUBOJUTH TPUMEPHI

75. 4.1 JIuneitHOE ypaBHEHUE C IBYMSI peleHni ypaBHEHUM C IByMs ITIEpeMEHHBIMU. Pemarts
MEPEMEHHBIMH U €ro Trpaduk 3a]1a4M, aNredpandeckor MoIeTIbI0 KOTOPBIX SIBISIETCS

76. 4.2 Tpaduk JIHMHEHHOTO ypaBHEHHS C ABYMS | YPABHEHHUE C ABYMs NEPEMEHHBIMU; HAXOAUTh LEIIbIE
MIEPEMEHHBIMU perieHus myTéM nepedopa.

77. 4.2 Fpa(l)HK JUHEWHOTO0 ypaBHEHUS C ABYMS Pacrnio3HaBaTh TMHENHBIE YPAaBHEHUS C IBYMS
IEPEMEHHBIMU MEPEMEHHBIMH; CTPOUTH MIPSIMbIe — TpadUKU JTMHEHHBIX

/8. 4.3 YpaBHeHue npssMoi Buaa y = kx +l ypaBHEHHUI; U3BJIEKATh U3 ypaBHEHUs Buaa y = KX + |

79. 4.3 YpaBHeHHe IpsIMOii Bua y = kx -+ MH(GOPMALIUIO O MOJIOKEHUH MPSIMON B KOOPAUHATHON

80. 4.3 VpaBHeHue IpsMoii Buaa y = kx + II0CKOCTH. Pacro3naBaTh napasieiabHbIe U

81. 4.4 Cucrembl ypaBHEeHMI. Perenue cuctem [IEPECCKAIOIINECS MPAMBIC 110 UX YPABHCHUSM;
CIIOCOBOM CIIOJKEHHS KOHCTPYHUPOBATh YPAaBHEHUS MPSIMBIX, TAPATIIICIIbHBIX

82. 4.4 CucreMsl ypaBHeHHiL. Peruenue cucrem JaHHOU NpsAMou. Mcnonp30BaTh NPUEMBI CAMOKOHTPOJIA
CIIOCOBOM CIIOKEHHUS P IOCTPOEHHUH IPaMKOB JIMHEHHBIX ypaBHEHH.

83 4.4 CucTeMmbl ypaBHeHHUil. PellieHue cucTeM Pemmath cucteMbl IBYyX TMHEWHBIX YPABHEHUH C IBYMS
CIIOCOBOM CIIOKEHMS MIEPEMEHHBIMH; HCIIOJIb30BaTh rpaduueckue

84. 4.5 PellIcHIe CHCTEM CIIOCOBOM TT0ACTAHOBKH TPEICTaBICHUS TSI UCCIIEIOBAHUS CHCTEM JIMHEWHBIX

85. 4.5 PelIeHHE CHCTEM CII0CO6OM TOACTaHoBKH | YPABHCHHIL PElIaTh POCTEHIINE CHCTEMBI, B KOTOPBIX

86. 4.5 PelieHne CHCTEM CII0CO00M moacTaHoBky | OAHO M3 YPaBHCHII HE ABIACTCA JIMHCHHBIM.

37 4.6 PelleHne 3a1a4 ¢ HOMOLIBIO CHOTEM [TpumeHsITH anre?panquKHH ammapart 7S peuieHus 3a1a4
ypaBHeHHii Ha KOOPJAWHATHOM MJIOCKOCTH. PemaTh TeKCTOBbIE 3ana1n

38, 4.6 Pellenie 3a1at © HOMOLIBIO CHOTEM anredpandeckuM CrocoOOM: MEPEXOIUTh OT CIIOBECHOH
ypaBHEHH (bopMyanOJfKH YCJIOBUS 3aa4H K anre6pa1/1qec1<uon

89. 4.6 PellIcHIE 32021 © TOMOILLIO CHOTEM MOJIEIH IyTEM COCTAaBJICHUS CUCTEMbI YpPaBHEHUH;
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
ypaBHEHUM peniaTh COCTABJICHHYIO CUCTEMY YPaBHEHHMIA,
90. 4.6 Pemrenue 3aga4 ¢ IOMOIIBIO CHCTEM WHTEPIPETUPOBATH PE3YJIbTAT.
YpPaBHECHUI
01. 4.7 3anauu Ha KOOPAMHATHOMN MJIOCKOCTH
92. 4.7 3anauu Ha KOOPAMHATHOMN MJIOCKOCTH
93. 4.7 3ajaun Ha KOOPJAMHATHOM MIIOCKOCTH
94. 4.8 'eoMeTpuyecKas UHTEPIPETALIHS
HEPaBEHCTB ¢ AByMs niepeMeHHbIMH (115 Tex,
KOMY MHTEPECHO)
95. 4.8 'eoMeTpuyecKas UHTEPIPETALIHS
HEPaBEHCTB ¢ ABYyMS niepeMeHHbIMHE (15 Tex,
KOMY UHTEPECHO)
96. O6o6maromuit ypok mo teme «Crucremsl
YPaBHEHUIN»
97. Koumponwvnan paboma Ne 5 «Cucrembl
YPABHEHUI»
I'maBa S ®@ynkunuu (19 yacoB)
98. 5.1 Yrenue rpaduxon BoruucnsaTs 3naueHust GyHKIMMA, 3a1aHHBIX POPMYIIaMH
99. 5.1 Yrenue rpadukon (pu HEOOXOAMMOCTH HCTIONB30BATH KAIBKYJISATOD);
100. |5.1 Yrenue rpaduxon COCTaBIISATh TAONHIIBI 3HAUeHUN QyHKIUH. CTPOUTH IO
101. | 5.2 Yto Takoe GhyHKIHS ToukaM rpaduku GyHkuuii. OnuceIBaTh CBOMCTBA
102. 5.2 Yto Takoe QyHKIHS GbyHKIIUU HA OCHOBE €€ rpaduuecKoro mpeacTaBICHUS.
103. | 5.3 I'paduk QyHKIMH MonenupoBaTh pealibHbIC 3aBUCUMOCTH (hOpMYJIaMU U
104. | 5.3 Tpaduk GyHKImu rpadukamu. Yutath rpauKy peabHBIX 3aBUCHMOCTEH.
105. | 5.4 Caoiictsa hyHKImit Hcronp30BaTh (QYHKIIMOHATBLHYHO CUMBOJIMKY JIJIST 3aITHCH
106. | 5.4 CeoiictBa QyHKLMiA pa3HOOOpa3HbIX (PAKTOB, CBA3AHHBIX C
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Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

107. | 5.4 CpoiicTtBa QyHKIMHI paccMaTpUBaeMbIMU (PYHKIIUSAMH, 000TaIIast OMbIT
108. | 5.5 Jluneiinas pyHKus BBIIIOJIHEHHSI 3HAKOBO-CUMBOJIMYECKUX JICHCTBUM.
109. | 5.5 Jluneitnas GyHKIMS CtpouTh pedyeBble KOHCTPYKIIMU C UCITOIB30BAHUEM
110. | 5.5 Jlunciinas QyHknus (GyHKIHMOHATIBLHOM TEPMUHOJIOTHU. Pacrio3HaBaTh BUIbI
111. _K n3yuyaeMbix (QyHKIUA. [loka3piBaTh cCXeMaTHYECKH

5.6 dynkims " hee rpaduk pacmosoX)eHne Ha KOOPANMHATHOM MIOCKOCTH TpadUKOB
112. 5.6 Dy y =§H ce Tpadhu bynkumii Buma y = kx,y =kx +b, y= 513 3aBHCHUMOCTH OT
113. yoX 3HaYeHUN KOA(PPUIIMEHTOB, BXOASIINX B (POPMYJIBI.

5.6 Dynkipst — * 1 ee rpaduk Crpouts rpaduku n3ydaeMbIX (pyHKUIUN; ONMUCHIBATh UX
114. 5.7 lenas u apobxas gactu uncia (s Tex, CBOIICTRA.

KOMY MHTEPECHO)
115. | O6o0marommii ypok 1o reme « OyHKIun»
116. | Koumponavnasn pavoma Ne 6 « DyHKIMH»

I'naBa 6 BepositHocTh H ctaTucTHKa (10 yacoB)

117. | 6.1 Cratuctuyeckue XapakTepUCTUKU XapakTepu30BaTh YUCIOBBIE PSAJIBI C TOMOILIBIO
118. | 6.1 CrarucTudeckue XapaKTepUCTHKH Pa3IMYHBIX cpeaHnX. HaXxoauTh BEpOSATHOCTH COOBITHI
119. |6.1 Cratuctruueckue XapakKTepUCTHKU IIPY PaBHOBO3MOJKHBIX HCXO0/IaX; PEIIATh 3a/1a4l Ha
120. | 6.2 BepossTHOCTh paBHOBO3MOKHBIX COOBITHIA BBIYHCIICHUE BEPOSTHOCTEH C PUMEHCHUEM
121. | 6.2 BepoSATHOCTh paBHOBO3MOKHBIX COOBITHH KOMOMHATOpHKH. HaxoquTh reoMmeTpuyeckue
122. | 6.3 CnokHbI€ SKCTIEPUMEHTHI BEPOATHOCTH.
123. | 6.3 CnoxxHbI€ YKCTIEPUMEHTHI
124. | 6.4 I'eomeTpudecKkue BEpOSITHOCTH
125. | 6.4 I'eomeTpudeckue BEpOSITHOCTH
126. O6o6maronuii ypok o teme «BeposiTHOCTh 1

CTaTUCTHUKA»
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
IHoBTopenue (10 yacon)
127. | IloBTopenue. KBagpaTHbie KOpHU Cucremaruzanus 1 0000IIeHNE MOTYYECHHBIX 3HAHUM 32
128. | [loBTopenue. KBagpaTHbie ypaBHEHUs Kypc anreOpsl 8 Ki1acca, pelieHue 3a1a4 Mo BCEM TeMaM,
[ToBTopenue. KBagpaTHbie ypaBHEHUs NPUMEHEHNE U3YUYEHHBIX CBOMCTB B KOMILJIEKCE TIPU
129. | IloBropenue. Cuctemsl ypaBHEHUH pEeIIeHNH 3ajau.
130. | IloBTopenue. Cuctembl ypaBHEHUIN
131. | IloBTopenue. ®yHKIIUU
132. | IloBTopenue. @yHKIIUU
133. | Hmozosas konmponvnas paboma Ne 7
«BeposiTHOCTB M cTaTucTHKA. [loBTOpEHUE
Kypca ajareopsl 8 kiacca»
134. | IloBTopenue. Pemenue 3amad mo Kypcy
anreOpsl 8 Kiacca
135. | IloBTopenue. Pemenue 3aga4 mo Kypey
anreOpsl 8 Kiacca
136. | IloBTopenue. Pemenue 3aga4 mo Kypey
anreOpsl 8 Kiacca
137. | PezepBuriii ypok. [loBTopenue. Pemenue 3amau
1o Kypcy anredpsl 8 kimacca
138. | PezepBuriii ypok. [loBTopenue. Pemenue 3amau
1o Kypcy anredpsl 8 kimacca
139. | Pesepsubiii ypok. [loBTopenue. Pemenue 3amau
1o Kypcy anredpsl 8 kiacca
140. | Pesepsubiii ypok. [loBTopenue. Pemenue 3amau

1o Kypcy anredpsl 8 kiacca
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KaﬂeHHapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

no ajaredpe 1d 9 kiaacca no yueOHuky «AJareopa. 9 kiaace» I'. B. lopodeeBa u ap., «IIpocBemenue», 2018

(3 yaca B Heae0, Bcero 102 yaca, pesepn 3 4yaca)
[Tpu nmonananuy KOHTPOJIbHBIX Pa0OT Ha CyOOOTY MM MOHEAEIBHUK KOJIMYECTBO YaCOB B TEME MOXKET OBITH U3MEHEHO
(YBEIMUYEHO WM YMEHBIIEHO) Ha 1-2 3a c4eT 4acOB MOBTOPEHMSL.

Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B [ara
ypoka NesITeJIbHOCTU YUEeHUKA nposeje
(Ha ypoBHE Y4eOHBIX J1eiiCTBHI) HUSA
I'naBa 1. HepaBencrBa (19 yacoB)

1. | 1.1 [elicTBUTEIBHBIC YUCTIA [IpuBOoaMTH  HpPUMEpPBl  HUPPALMOHAIBHBIX  YHCEI,

2. | 1.1 ]leficTBUTENIbHBIC YKCTIA pacIio3HaBaTh PALMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA;

3. | 1.1 JleficTBUTEIbHBIEC YHCTIA M300pakaTh YMCIAa TOYKAMHU KOOPJIMHATHOW MPSMOIA.

4. | 1.2 O6iue cBOCTBA HEPABEHCTB Haxonuth aecsiTuuHble NpUOTMKEHHUS pallMOHATBHBIX U

5. | 1.2 O6uiue cBoiicTBa HEPABEHCTB UppalMOHAIbHBIX YHWCEI; CPABHUBATh U YMHOPSIOYMUBATH

6. 1.3 Pelrteaue JMHEHHBIX HEPABEHCTB JICCTBUTEIIBLHBIC qucia. OnuceIBaTh MHO>XECTBO

7. | 1.3 PemeHue TMHEHHBIX HEPABEHCTB JICMCTBUTEIbHBIX 4YMCel. Mcrmonb30BaTh B MUCbMEHHOU

8. | 1.3 Pemenue JTHHEHHBIX HOPABEHCTB MaTEMaTUUECKON pedn O0003HAaueHuss U rpaduueckue

9. | Bxoonas konmponsnas padoma. M300paKEHUsSI ~ YHUCIOBBIX ~ MHOXECTB,  TEOPETHUKO-

10. | 1.3Pemienue TMHENHBIX HEPABCHCTB MHOKECTBCHHYIO CUMBOJIUKY. )

11. | 1.4 Pemienue cucTeM TMHEHHBIX HEPABEHCTB HCHOJ’IBSPB&TB pa3Hble (OpMBI 3amUCH MPUOTMHKEHHBIX

12. | 1.4 Pernenuie cucTeM MHERHBIX HEPABEHCTB 3HAUEHUH; JIENaTh BBIBOJIBI O TOUHOCTH NPUOIMKEHUS TIO

13. | 1.4 PemieHue cucreM TMHEIHHBIX HEPABEHCTB 3allucH 1p H6HI/DK€HHOF(Z SHAUCHUAL.

14. | 1.5 JloKasaTenbCTBO HEPABEHCTB @opMynUpOBaTh  CBOMCTBA  YHCIOBBIX HEpaBEeHCTB,

15. | 1.5 JIoKa3aTeabCTBO HEPABCHCTE WULIOCTPUPOBATh X  HA  KOOP/MHATHOH  MPAMOH,

16. | 1.5 JloKasaTeibCTBo HEpaBeHCTS JIOKa3bIBaTh  aNreOpanyecKku; TMPUMEHSTH cBOficTBa

17. | 1.6 Uto 03HAUaIOT CJIOBA «C TOYHOCTHIO JIO...» HCPABCHCTB B XOJI¢ pemieHns 3a1ad. Pemars InHeHHbIe
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ypoka

Tema ypoka

XapakTepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypOBHE Y4eOHBIX JeiiCTBHI)

JlaTa
nposeje
HUSA

18.

1.6 YTo 03HAYaIOT CI0BA «C TOYHOCTHIO JO...»

19.

Konumponvnas paooma Nel «<HepaBeHCTBa)

HEPaBEHCTBA, CUCTEMBbI JIMHEHHBIX HEPABEHCTB C OJHOU
nepeMeHHou.  Jloka3plBaTh HEpPABEHCTBA, IPUMEHSS
IpUEMBI, OCHOBAaHHBIE Ha OIIPENCICHUH OTHOIICHHH
«OonplIE» U «MEHBIIE», CBOWCTBaX HEPAaBEHCTB,
HEKOTOPBIX KIIACCUYECKUX HEPABEHCTBAX.

Pacno3sHaBaTe Ha 4YepTekax, pUCYHKaX, B OKPYXKaOIIEM
Mupe reomerpuueckue ¢urypsl. IIpuBoguTH NpUMEpHI
aHaJIOroB B  OKpyxkawmomem  wMupe. M3o0paxarb
reoMeTpudeckue (GUrypel U UX KOHPUTypauuu OT PyKH U
C  UCIIOJB30BAHUEM  YEPTEKHBIX  HMHCTPYMEHTOB.
N3o00paxaTh reoMmerpuueckue (UIyppl Ha KJIeT4aTOU
Oymare. UM3MmepsaTh ¢ TOMOIIbIO MHCTPYMEHTOB U
CPaBHUBATH JUIMHBI OTPE3KOB. CTPOUTH OTPE3KU 3aJaHHOU
JUTUHBI C IIOMOILBIO JTUHEHKH.

3HaTh NOHATHE KOOPAMHATHOIO Jy4a, € AMHUYHOIO
OTpEe3Ka U KOOPAMHATHI TOYKU. Y METh HAYEPTUTh
KOOPAMHATHBIN JIy4 U OTMETUTh Ha HEM 3aJJaHHbIC YUCIIA,
Ha3BaTh YNCJIO, COOTBETCTBYIOILIEE TAaHHOMY LITPUXY HA
KOOPAMHATHOM JIy4e

I'nasa 2. Kpagparuunas ¢pynkuus (20 yacosn)

20.

2.1 Kakyro ¢hyHKIMIO HA3bIBAIOT KBAPATHUYHON

21,

2.1 Kaky1o (hyHKIIMIO Ha3bIBAIOT KBaIPATHUHOM

22,

2.1 Kaky1o (hyHKIIMIO HAa3bIBAIOT KBaIPATUYHOM

23.

2.1 Kakyo (hyHKIIMIO Ha3bIBAIOT KBaIPATUUHOM

24,

2.2 T'paduk u cBoiicTBa QyHKIHHE Y=ax’

25.

2.2 T'paduk u cBoiicTBa QyHKIHH Y=ax’

Pacno3naBaTh KBaapaTHuHyl0 (YHKLUHIO, MPUBOAMTH
MPUMEPBl KBAJAPATUYHBIX 3aBUCUMOCTEHM W3 pPEaIbHOU
KU3HHM, (UBUKHA, TEOMETpUH. BBIIBIATH  TyTEM
HaOmoeHnt W 0000maTe O0COOCHHOCTH  rpaduka
kBaapatnyHo  ¢yHKnuu. CTpouTh U  HU300paxkaTh
CXeMaTH4eCKn Tpaduku  KBaJApaTUYHBIX  (PYHKIUN;

52




Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

26. | 2.3 Crsur rpaduka GyHKIHK y=ax” BIOJIb OCeil | BBISBIATh CBOMCTBA KBAAPATHYHBIX (GYHKIHI MO HX
KOOPJIMHAT rpadukam. Ctpoutsh Oosiee clioKHbIE TPaQUKKU Ha OCHOBE

27. | 2.3 CaBur rpaduxa Gpysknun y=ax’ Boomnb oceil | TpaduKoB BCeX H3ydEHHBIX (DYHKITHIA.
KOOpJMHAT [IpoBouTh pazHOOOpa3HbIE HUCCIEAOBAHUS, CBSI3AHHBIC C

28. | 2.3 Casur rpaduka QyHKIIUN y=ax’ B1oJIb Oceil | KBaApaTHuHOW (QyHKIMEH ¥ €& rpaduKoM. BBITOMHSTH
KOOPJIMHAT 3HAKOBO-CUMBOJINYECKHE JIEUCTBUSL C HCIIOJIb30BAHUEM

29. | 2.3 Crsur rpaduka dyHKIHK y=ax’ BIoJb ocell | DyHKIMOHAIBHOH — CHMBOJMKH;  CTPOMTh  PEUCBBIC
KOOPJIMHAT KOHCTPYKIIMM C  HCMOJIb30BaHUEM  (YHKIIMOHAIHLHOMN

30. | 2.4 T'paduk byukumn y=ax"+bx+c TEPMHUHOJIOTUH.

31. | 2.4 Ipaduk byskuHH y=ax“+bx+c Pemiath kBajipaTHbIC HEPABEHCTBA, a TAK)XKE HEPABEHCTRBA,

32. | 2.4 T'paduk byskmmn y=ax"+bx+c CBOJISIIIMECS K HUM, ITyTEM HECJIOKHBIX MPe0oOpa30BaHMIA;

33. | 2.4 T'paduk byskmun y=ax“+bx+c peuaTh CUCTEMbI HEPABEHCTB, B KOTOPHIX OJTHO

34. | 2.5 KsagparHble HepaBeHCTBa HEPaBEHCTBO WK 00a SIBJISIOTCA KBAJPATHBIMU.

35. | 2.5 KBaapaTHble HEpaBeHCTBa [IpumeHsTh anmapaT HEPaBEHCTB MPU PEIICHUU

36. | 2.5 KBagpaTHble HEpAaBEHCTBA PasJIMIHBIX 3a71a4.

37. | 2.5 KBanmpaTHbie HEpaBEHCTBA

38. | O6o6maronwmii ypok no reme «KBaapatuunas
(GyHKIUSAY

39. | Koumponvnas paboma Ne2 «KBagpaTuaHasi
GyHKIUD»

I'naBa 3. YpaBHeHHsI M CHCTEeMbI HEPABEHCTB (25 4acoB)

40. | 3.1 ParmoHayibHBIC BEIPAKCHUS Pacnio3HaBate  pauMOHaNbHBIE W HUPPALMOHAJIBHBIC

41. | 3.1 ParmoHanbHbIE BEIPAKECHUS BBIPAXKCHUS, KJIaCCHU(UIIUPOBATH palnMoOHaIbHbIC

42. | 3.1 ParmonaabHbIC BEIPOKCHUS BBIPAKCHUS. Haxoante 00J1acTh ONPEICIICHUS

43. | 3.2 llenble ypaBHEHHUS pPallMOHANIBHOTO  BBIPAXKEHUS; JI0Ka3bIBaTh TOXJIECTBA.

44, | 3.2 Tlenble ypaBHEHUS JlaBath TpaduuecKyr0 UHTEPIPETANHIO (PYHKITMOHATHHBIX
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Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

45. | 3.3 JIpoOHbBIC ypaBHECHHS CBOMCTB BBIPAKECHUH C OJTHON IIEPEMEHHOM.

46. | 3.3 JIpoOHbIe ypaBHEHUS Pacno3naBaTth 1enbie W JIpoOHbIE ypaBHEHUs. Pemarthb

47. | 3.3 IpoOHble ypaBHEHUS LeJIble U JPOOHBIC BBIPAKEHMS, IMPHUMEHSSA Ppa3INYHbIC

48. | 3.3 IpoOHble ypaBHEHMUS PUEMBI.

49. | 3.4 Pemenue 3a1a4 Ctpouth Tpaduiku ypaBHEHUH C NBYMS TEPEMECHHBIMHU.

50. | 3.4 Penienue 3a/1a4 KOHCTpYI/IpOBaTB OKBHBAJICHTHBIC PC€UYCBEIC

51. | 3.4 Pemenue 3anau BBICKA3bIBAaHUS C HCIIOJIH30BAHUEM QJIreOpamdecKoro

52. | 3.4 Pentenue 3a1a4 TCOMETPUYECKOTO SI3BIKOB. Pemath CHCTEMBI  JIBYX

53. | O6o0mIaromuUil ypok 1o TemMe «Y paBHEHHSD) YPAaBHEHUH C JBYMs HEPEMEHHBIMH, HCIIONE3Ysl IHPOKHIT

54. | Konmponavuas paboma Ne3 « Ypaeuenus» Habop MpHEMOB.

55. | 3.5 CHCTEMBI ypaBHEHHI ¢ ABYMS PemmaTe TekCcTOBBIE 3a71a4K alTeOpandecKUM CIIOCOOOM:
He3BECTHIMA MEePEXOAUTh OT CIOBECHOU (POPMYIUPOBKU YCIOBHUS

56. | 3.5 CHCTeMBI ypaBHEHHI C ABYMSL 3aJlayy K ajareOpandeckoi Moaenu rinéM COCTAaBJICHUS
HEH3BECTHBIMMA yYpaBHEHUS UM CUCTEMbl YpaBHEHU; peliaTh

57. | 3.5 CucreMbi ypaBHCHHIE ¢ ABYMS COCTaBJICHHOE ypaBHEHHE (CUCTEMY YPAaBHECHHM );
HEH3BECTHBIMI WHTEPIPETUPOBATH PE3YJIbTAT.

58. | 3.5 CHCTeMbI ypaBHEHMUIA C ABYMS Hcnonb3oBath (GyHKIMOHATBHO-Tpapuueckue )
HCH3BECTHBIMI MIPEICTABIICHHUS JIJIS1 PEIICHUS U UCCIICAOBAHUS YPAaBHCHHMA

59. | 3.6 Pemenue 3amay 1 CHCTCM.

60. | 3.6 Pemenue 3agau

61. | 3.7 I'paduyeckoe uccieqoBaHNEe YPAaBHEHHM

62. | 3.7 I'paduueckoe riccrieoBaHNEe YPABHEHUIM

63. | 3.7 I'padmyeckoe riccieoBaHNEe YPABHEHUIM

64. | Konmponavuas paooma Ned «Cucmempl

YPAGHEeHU

I'naBa 4. Apudmernyeckasi u reomerpudeckasi nporpeccuu (17 yacon)
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Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoOKa NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

65. | 4.1 YucnoBble nociieJ0BaTEIbHOCTH [IpuMeHsATh MHIIEKCHBbIE 0003HAYEHUS, CTPOUTH PEUYEBBIC

66. | 4.1 YucnoBble nociieJ0BaTEIbHOCTH BBICKa3bIBaHUSI C  HCIOJIb30BAHHEM  TEPMHUHOJIOTHH,

67. | 4.2 Apudmernueckas nporpeccus CBSA3aHHOM C IIOHATUEM IIOCIIEI0BATEILHOCTH. BBIUUCIIATE

68. | 4.2 Apudmernueckas mporpeccus YJIEHBI MOCJIE0BATENIbHOCTEN, 3aJaHHBIX (OPMYJIOil N-ro

69. | 4.3 CymMa TepBhIX N 4IEHOB apu(METHUECKOH | WIEHA WM PEKYPPEHTHOW (OpMysIon. YCTaHaBIMBATH
IIPOTPECCUU 3aKOHOMEPHOCTh B IIOCTPOEHUHU IMOCJIEI0BATEIBbHOCTH,

70. 143 CyMMa MEePBBIX N YICHOB apH(I)MeTHqCCKOﬁ €CJIM  BBIIKCAaHblI IICPBBIC HECCKOJIBKO €€ YJICHOB.
IIPOTrpeCCUU I/I306pa)KaTB YICHBI IIOCJIICAOBATCIBHOCTH TOYKAMH Ha

71. | 4.3 Cymma niepBbIX N uieHOB apudmeTrndeckoit | KOOPAUHATHOU IIJIOCKOCTH.
IIPOTPECCUH Pacno3naBaTh apu(METHYECKYI0 U TIE€OMETPUYECKYIO

72. | 4.4 TeomeTpiueckas IpOrpeccus MPOTPECCUU TIPU Pa3HbIX croco0ax 3ajaHus. BeIBOAUTH

73. | 4.4 TeomeTprueckas IporpeccHs HAa OCHOBE JIOKa3aTENbHBIX PaCCYXICHUU (HOPMYIIBI

74. | 4.4 Teomerpuueckas nporpeccnus o0miero uieHa apu(PpMETHUYECKOH M TI'e€OMETPUYECKON

75. | 4.5 CyMMa mepBBIX N 4IeHOB reoMeTpudeckoii | IPOTPECCHH, CYMMBI NIEPBBIX N WICHOB apupmMeTuIecKon
nporpeccun M TEOMETPUYECKOM MPOTrpeccui; peumarb 3aJadud ¢

76. | 4.5 CymMa mepBBIX N usieHOB reoMeTpuueckoif | ACTIOIb3OBAHUCM STHX (opmya. .
nporpeccu PaccmarpuBath  mpumepbl U3 pEaNbHOM  JKHU3HHU,

77. | 4.6 TIpocThie 1 CIIOKHbIE TPOIEHTHI WUIIOCTPUPYIOIIME  U3MEHEHUs] B  apupMeTHdecKoiu

78. | 4.6 [IpOCTHIC 1 CTIOXKHBIC IPOTICHTHI MPOTPECCUH, B TEOMETPUUYECKON MPOTrPECCUU; N300paxKaTh

79. | 4.6 TIpoCThIC M CIOXKHBIC POLICHTEI COOTBETCTBYIOIINE 3aBUCUMOCTH TpaUuecKH.

80. | OGOBMArOIIMI YPOK 110 TeMe PemaTe 3a/1aun Ha CJI0KHBIE TPOLIEHTHI, B TOM YHUCJIE

' «ApHMETHICCKAs H TCOMETPHYCCKAs 3aJlayy U3 peaybHOW MPAKTUKH (C UCIIOIb30BAaHUEM
KAJIbKYJISITOPA)

IIPOTPECCUN

81. | Konmponvnas paooma Ne5

«Apugpmemuueckasn u ceomempuuecxkan
npozpeccuuy
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Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
I'naBa 5. CtarucTuka M BepOATHOCTD (7 4acoB)
82. | 5.1 BeibopouHbIe Hccaea0BaHUS Ocy1ecTBIATh MOUCK CTATUCTUYECKON MH(pOpMAIIIH,
83. | 5.1 Beibopounsie nccaeaoBaHms paccMaTpuBaTh PeabHYIO0 CTATUCTUYECKYIO
84. | 5.2 UnTtepBanbHblii psia. 'uctorpamma MH(pOpMaINIO, OPraHU30BbIBATh U AHAJIN3UPOBATH €€
85. | 5.2 VnTtepBanbHsblii psaa. [ mcrorpamma (paHXHpOBaTh AaHHBIE, CTPOUTHh UHTEPBAIBHBIC PSI/IbL,
86. 153 XapaKTepHCTHKI/I pag6poca CTPOUTH JUAIpaMMBI, ITIOJIMT'OHBI YaCTOT, TUCTOIPAMMBI;
87. | 5.3 XapakTepucTuKu pazopoca BBIYHCIIATH Pa3IMIHBIC CPEIHHUE, a TAKKE
88. | 5.4 CtaTtuctudeckoe OleHUBAHKUE U ITPOTHO3 XapakTepHCTHKHU pasodpoca). [Iporuosuposars 4acToTy
MOBTOPEHUS COOBITUSI HA OCHOBE UMEIOIIUXCS
CTATUCTUYECKHUX JIAHHBIX.
IToBTOopenue (14 yacoB)

89. | Ilosmopenue. HepaBeHctpa Cucremaruzanus 1 00001IeHNE MOTYYECHHBIX 3HAHUM 3a
90. | Iloemopenue. Kanpatuunasi GyHKIus Kypc anreOpsl 9 kitacca, pelieHue 3aj1a4 Mo BCEM TeMaM,
91. | Ilosmopenue. YpaBHECHUS U CHUCTEMBI MPUMEHEHUE U3YUYEHHBIX CBOMCTB B KOMILIEKCE MTPU

YpaBHEHUI pELIEHNH 3aa4.
92. | Ilosmopenue. Apudmerndeckas u

reoMeTpUYeCcKasi IPOrpeccuu
93. | Ilosmopenue. CTaTUCTHKA U BEPOSITHOCTD
94, Hmozo06aa konmponvHuan
95. paoboma
96. | Ilosmopenue. BoioHEHNE TECTOBBIX 3aaHUI

B (hopmate OI'D
97. | Iloemopenue. BriTionHEHNE TECTOBBIX 3a/IaHUI

B (hopmate OI'D
98. | Iloemopenue. BriTioTHEHNE TECTOBBIX 3a/IaHUI

B (hopmate OI'D
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ypoka

Tema ypoka

XapakTepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypOBHE Y4eOHBIX JeiiCTBHI)

JlaTa
nposeje
HUSA

99.

Iloemopenue. BpIllOJTHEHUE TECTOBBIX 3aaHUI
B (hopmate OI'D

100.

Iloemopenue. BpilloTHEHUE TECTOBBIX 3aJaHUIN
B (hopmare OI'D

101.

Iloemopenue. BrIoTHEHNE TECTOBBIX 3a/IaHUI
B (hopmare OI'D

102.

Iloemopenue. BrinoTHEHNE TECTOBBIX 3a/IaHUIN
B (hopmate OI'D

103.

Iloemopenue. BoilloTHEHNE TECTOBBIX 3aJaHUN
B (hopmate OI'D

104.

Iloemopenue. BoilloTHEHNE TECTOBBIX 3aJaHUN
B (popmate OI'D

105.

Iloemopenue. BrinoTHEHNE TECTOBBIX 3a/IaHUIN
B (hopmate OI'D
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KaJIEHIlapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

(4 yaca B Hefes110, Bcero 136 yacos, pe3eps 4 yaca)
[Ipu nonaganuy KOHTPOJIBHBIX PabOT HA CyOO0OTY MM MOHEIEIbHUK KOJMYECTBO YaCOB B TEME MOXKET ObITh H3MEHEHO
(YBETMYEHO WJIM YMEHBIIIEHO) Ha 1-2 3a CYEeT 4acoOB MOBTOPEHUSI.

no ajaredpe s 9 kiaacca no yuedOHuky «Ajareopa. 9 kiaace» I'. B. lopodeeBa u ap., «IIpocBemenue», 2018

Ne Tema ypoka XapakTepUCTHKA OCHOBHbIX BH/10B Hara
yYpPOKa NAeATeJbHOCTH Y4eHUKA nposezae
(Ha ypoBHE Y4eOHBIX 1eiiCTBHI) HUSA
I'naBa 1. HepaBencrBa (24 yacoB)

1. | 1.1 [eiicTBUTENBHBIE YUCTA [IpyBOoaMTH  HpUMEpPBl  UPPALMOHAIBHBIX  YHCEII,

2. | 1.1 JleficTBUTEJIbHBIE YUCIIA pacno3HaBaTh palMOHAIbHBIE U UPPALMOHAIBHBIE YUCIIA;

3. | 1.1 JleficTBUTENbHBIE YNCTA u300paxaTb YWCIa TOYKAMH KOOPAMHATHOM MpsSMOIl.

4. | 1.2 O6mue cBOMCTBA HEPABEHCTB Haxoguts necsiTuuHble NpUONMKEHUS PAlMOHAIBHBIX U

5. | 1.2 O6mue cBoiicTBa HEPABEHCTB VUPPALMOHAIBHBIX YKCEIl; CPAaBHUBATH U YIOPSAAOYMBATH

6. 1.2 O0mume cBoicTBA HEPABEHCTB JICCTBUTEIIbHBIC qucia. OmnuceiBaTh MHOKECTBO

7. 1.3 PemieHue TMHEHHBIX HEPABEHCTB JIEUCTBUTENBHBIX 4ucell. lcronp30Barh B NMUCHbMEHHOU

8. | 1.3 Pewrenne nmHeHHBIX HEpaBEHCTB MaTeMaTU4eCKoll pedn O0003HaueHHs U rpaduyeckue

9. | 1.3 Pewenne nmHeiHbIX HEPABEHCTB U300paXXeHUs]  YUCIOBBIX  MHOXECTB,  TEOPETHKO-

10. | Bxoonasa konmponvras paboma MHOKCCTBCHHYIO CHMBOJIHKY. )

11. | 1.4Pemmenue TuHEHHBIX HEPABEHCTE HCHOJ’IBSPB&TB pa3Hble (OPMBI 3amUCH MPUOTHKEHHBIX

12. | 1.4 Pelllenyie cHCTEM JIMHEHHBIX HEPABEHCTB 3HAUEHUH; JIENaTh BBIBOJIBI O TOUHOCTH npUOIMKEHUS IO

13. | 1.4 Pemenune cucteM TMHEWHBIX HEPABEHCTB 3allucH 1p H6HI/DK€HHOF? SHAUCHUAL.

14. | 1.4 Pemienue cucteM JMHEHHBIX HEPABEHCTB PopMyIMpOBATL  CBOWCTBA  YHMCIIOBEIX HCpaBCHCTB,

15. | 1.5 Jl0KA3aTeIL0TBO HEPABEHCTS WUIOCTPUPOBATE  MX  HAa  KOOPAMHATHOH  MPAMOH,

16. | 1.5 JloKasaTeibcTBo HEpaBeHCTH J0Ka3plBaTh  anreOpanyecky; MNPUMEHATH cBOficTBA

17. | 1.5 [okasaTelbcrBo HepaBeHCT HEPABEHCTB B XOJE PELLCHUs 3akad. Pemate JMHEHHbIE

18. | 1.6 UTo 03HAYAIOT CIIOBA «C TOTHOCTEIO 110 HEPaBEHCTBA, CUCTEMBbl JIMHEHHBIX HEPABEHCTB C OJHOMU




Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoka eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
19. | 1.6 YUto 03HaualOT CI0BA «C TOYHOCTBIO J10...» | MepeMeHHON. JloKa3plBaThb HEPABEHCTBA, IMPUMEHSA
20. | 1.7 Ilepuonnyeckue U HENEPUOANUECKUE IpUEMBI, OCHOBAaHHBIE Ha OIPENCICHUH OTHOIICHHUH
OecKOHEeUHbIE AecaTUuYHble Apodu (s Tex, «OonplIe» U «MEHBIIE», CBOWCTBaX HEPABEHCTB,
KOMY UHTEPECHO) HEKOTOPBIX KIIACCUYECKUX HEPABEHCTBAX.
21. | 1.7 llepnoandeckue v HETIEPUOANICCKUE Pacnio3HaBate Ha yeprekax, pUCYHKAaX, B OKPYKaroIIEM
OEeCKOHEYHbIE AeCATUUHbIE Apoou (s Tex, mupe reomeTrpuyeckue Qurypsl. IlpuBoguTs mpuMeEpsI
KOMY UHTEPECHO) aHaJIOroB B  OKpyxkawmomem  wMupe.  HM3o0paxarb
22. | 1.8 Emé o cpennux (s Tex, komy reoMeTpudeckue (GUrypsl U UX KOHPUTypauuu OT PyKd U
MHTEPECHO) C  HCIOJb30BAHMEM  YEPTEKHBIX  HMHCTPYMEHTOB.
23. | 1.8 Emté o CpEeTHUX (H_]]}I TEX, KOMY I/I3o6pa>1<aTb reOMETPHUYCCKHUEC CI)I/IprBI Ha KJIE€T4aTOUu
MHTEPECHO) Oymare. U3MmepsaTh ¢ TOMOIIBIO HHCTPYMEHTOB U
24. | Konmponvhas paooma Nol «HepaBeHncTBay | CPAaBHUBATH JUTMHBI OTPEe3KOB. CTPOHTH OTPE3KH
3aJIaHHOM JUIMHBI C [IOMOLIBIO JTUHENKH.
3HaTh NOHATHE KOOPAUHATHOIO Jy4a, €AMHUYHOIO
OTpe3Ka U KOOPAUHATHI TOUKU. Y METh HAYEPTUTh
KOOPJMHATHBIN JIyd U OTMETUTH Ha HEM 3aJJaHHBIE YUCIIa,
Ha3BaTh YKCJIO, COOTBETCTBYIOLIEE JAHHOMY IITPUXY Ha
KOOPJIMHATHOM JIy4e
I'nasa 2. Kpagparnunas ¢pyukuus (26 yacon)
25. | 2.1 Kakyto GyHKIIUIO HA3bIBAIOT Pacno3naBaTh KBaapaTHuHy!0 (YHKLUHIO, MPUBOAMTH
KBaJpaTUIHOM IIPUMEPBI  KBAJIPATUYHBIX 3aBHCUMOCTEH U3 PEAIbHON
26. | 2.1 Kakyto ¢GyHKIIUIO HAa3bIBAIOT KU3HU, (U3HKH, TEeOMETpuu. BBIBIATE  myTEéM
KBaJJpaTUYHOM HaOmoeHn W 0000m@aTe O0COOCHHOCTH  rpaduka
27. | 2.1 Kakyto ¢GyHKIIUIO HAa3bIBAIOT kBagpaTuuHo  QyHkumu. Crpoutb U  HU300paxartb
KBaJPaTUYHOU CXeMaTu4yecku TpapuKkd  KBaJAPaTUUHBIX  (DYHKLIMIA;
28. | 2.1 Kakyro (pyHKIIHIO HAa3bIBAIOT BBISIBJISITH CBOMCTBA KBAJpaTUYHBIX (PYHKIMM MO HX
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka eI TeJIbHOCTH Y4eHUKA nposeze
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
KBaJAPaTUYHOU rpadukam. Ctpoutsh Oosiee clloKHbIE TPaQUKU Ha OCHOBE
29. | 2.2 I'padux u cBoiicTBa HyHKIMK y=ax" rpaduKoB BCeX M3YUCHHBIX (QYHKIIUM.
30. | 2.2 I'padux u cBoiicTBa GyHKIMH y=aX’ [IpoBouTh pazHOOOpa3HbIE UCCIEAOBaHUS, CBSI3AHHBIC C
31. | 2.2 I'paduk 1 cBO¥cTBA QYHKINH y:ax2 KBagpaTUIHON (yHKIMer u e€ rpaduxom. BeIIOIHATH
32. | 2.3 CaBur rpaduka byHKIIE Y=3aX~ BIOTH 3HAKOBO-CHUMBOJINYECKHE JIEUCTBUS C HCIIOJIb30BAHUEM
oceil KOOpAUHAT (GYyHKUHOHAJIBHOM  CUMBOJIMKM;  CTPOUTH  PEYEBBIC
33. | 2.3 Cusur rpaduka yHKImE y=ax" BIOJIb KOHCTPYKIIMM C  MCHOJIb30BaHUEM  (YHKIIMOHAJIBHOU
oceil KOOpMHAT TEPMUHOJIOTHH.
34. | 2.3 Cusur rpaduka GyHKImE y=ax" BIOJIb PemaTte kBajipaTHbIE HEPABEHCTBA, A TAK)KE HEPABEHCTBA,
oceif KOOpUHAT CBOJISIIIIMECS K HUM, ITYTEM HECJIOKHBIX MPE0Opa30BaHMIA;
35. | 2.3 CaBur rpaduka GpyHKIUE Y=aX~ BIOTb pelaTh CHCTEMBI HEPAaBEHCTB, B KOTOPBIX OJTHO
oceil KOOp/IMHAT HEPaBEHCTBO WM 00a SIBJISIOTCS KBAJPATHBIMU.
36. | 2.4 I'padux dyuxmn y=ax’+bx+c [IpumeHsTh anmnapaT HEPaBEHCTB MPU PEIICHUU
37. | 2.4 Tpaduk ynxumn y=ax*+bx+c pasIMHHbIX 3a/1a9.
38. | 2.4 I'padux dynxuun y=ax“+bx+c
39. | 2.4 I'padux dynxuun y=ax’+bx+c
40. | 2.4 I'paduk pynkimn y=ax“+bx+c
41. | 2.5 KBasipaTHbIe HEpaBEHCTBA
42. | 2.5 KBapaTHbIe HEpaBEHCTBA
43. | 2.5 KBazmpaTHble HEpaBEHCTBA
44. | 2.5 KBanpaTHble HEpaBEHCTBA
45. | 2.5 KBagpaTHble HEpaBEHCTBA
46. | 2.6 I'paduk npoOHo-nmuHEHONU QyHKINH (151
T€X, KOMY HHTEPECHO)
47. | 2.6 I'paduk npoOHO-nuHeHoN QyHkimu (s

T€X, KOMY HHTEPECHO)
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH YUEHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

48. | 2.7 I'paduku ypaBHEHUM, COEpKAIIIX

Moynu (J{1s TeX, KoMy HHTEPECHO)
49. | O6o6maromuii ypok mo teme «KBaaparuanas

byHKIHS
50. | Konmponvnasa paboma No2 «kKBagpaTuynas

GyHKuus)

I'naBa 3. YpaBHeHusi M cucTteMbl HepaBeHCTB (33 4acoB)

51. | 3.1 PanmonanbHbIe BBIpAKEHUS Pacno3naBaTh  panMoHaNbHBIE W HUPPALMOHAIBHBIC
52. | 3.1 ParmoHasibHbIE BBIPAKEHUS BBIPAXKEHUS, KJ1accuuIpoBaTh palOHAJIbHbBIC
53. | 3.1 ParmmonanbHbIe BRIpAKEHUS BBIPKEHHUS. Haxonute 00J1acTh OTIpE/ICIICHHUSI
54. | 3.1 PanmoHanbHbIE BBIPAKECHMS pPAIMOHAIIBHOTO  BBIPAXKEHUS; JIOKA3bIBaTh TOXICCTBA.
55. | 3.2 llenbie ypaBHEHUSA JaBaTh rpaduuecKyro HHTEpIpeTannio GyHKIIMOHATBHBIX
56. | 3.2 Ilenble ypaBHEHHUS CBOMCTB BBIPAKECHUH C OJTHOM ITIEPEMEHHOM.
57. | 3.2 Llenble ypaBHEHUS Pacno3naBaTe 1enbie W poOHbIE ypaBHEHUsA. Pemarhb
58. | 3.3 JipoGHble ypaBHEHMS 1eJble W JPOOHBIC BBIPAKEHUS, MPUMEHSS pa3IuyHbIC
59. | 3.3 /IpoOHble ypaBHEHHS PUEMBI. 5
60. | 3.3 JlpoGHbIC ypaBHEHUA Ctpouth TpaduKu ypaBHEHUH C JBYMS TICPEMCHHBIMH.
61. | 3.3 JIpoGHBIE ypaBHEHUS Konctpyuposath SKBUBAJICHTHBIC pedeBbie
62. | 3.4 Pemenye sa1ad BBICKA3bIBaHUSI C UCIIOJb30BaHUEM aJIreOpaudeckoro u
63. | 3.4 Pewenne sanad IEOMETPHHECKOrO  A3bIKOB. Pemates cuctemsl ABYX
64. | 3.4 Pemenye sanad YPAaBHEHHH C JIBYMS TIEPEMEHHBIMH, HCTIONB3YS! IMPOKHH
65. | 3.4 Pemenue 3amau H260p MpHEMOS.
66. | OGOGIIAIOIIIII YPOK 110 Teme «Y paBHeHHs» Pemate TekcTOBBIE 3ana4u anredpandecKuM CrocoOoM:
67. | Konmponvnas paooma No3 « Ypasnenusny MEPEXOAUTE OT CJOBCCHOU (bopMyanoF K YCTTOBI
68. | 3.5 CucTenb! ypasHemii ¢ AByMs 3aJ1ayu K aareOpanvdeckoil MoJieu myTéM COCTaBICHUS

HECU3BCCTHBIMU

YPaBHEHMS WU CUCTEMBI YPABHEHHUI; pEIIATh
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
69. | 3.5 Cucrtembl ypaBHEHUM C IBYMsI COCTaBJICHHOE YpaBHEHHE (CUCTEMY YPAaBHEHHM );
HEU3BECTHBIMU MHTEPHPETUPOBATH pe3ynbTat. Mcnosib3oBaTh
70. | 3.5 Cucrtembl ypaBHEHUM C IBYMsI ($yHKIIMOHAIBHO-TpadUUECKUe NPEACTABICHUS AJIs
HEU3BECTHBIMU pelIeHUs U UCCIIEIOBAHUS YPABHEHUN U CUCTEM.
71. | 3.5 Cucremsbl ypaBHEHUH C IBYMSI
HEU3BECTHBIMU
72. | 3.5 Cuctembl ypaBHEHUH C TBYMS
HEU3BECTHBIMU
73. | 3.6 Pemenue 3amau
74. | 3.6 Pemenue 3amau
75. | 3.6 Pemienue 3amau
76. | 3.6 Pemenue 3agau
77. | 3.7 I'paduueckoe uccie0BaHNe ypaBHEHUH
78. | 3.7 I'paduueckoe riccneoBaHre ypaBHEHUH
79. | 3.7 I'paduueckoe nccieoBaHue ypaBHEHHM
80. | 3.8 YpaBuenus c mapamerpom (s Tex, komy
WHTEPECHO)
81. | 3.8 YpaBuenus ¢ mapametpom (st Tex, komy
WHTEPECHO)
82. | 3.9 Pemenue cuctem ypaBHEHHIA BTOPOI
crenienu (Jlms1 Tex, KoMy HHTEpECHO)
83. | Koumponvnas paooma Ned «Cucmemot
YPAGHEHUI)
I'naBa 4. ApudmMernueckasi 1 reoMeTpudecKasi nporpeccuu (23 yacon)
84. | 4.1 YucnoBble nocie0BaTeIbHOCTH [TpumeHsTh MHIOEKCHBIE 00O3HAUYEHUs, CTPOUTH PEUYEBBIC
85. | 4.1 YucnoBble NOCIE€q0BATENbHOCTH BBICKA3bIBAaHUS C  HWCIOJB30BaHWEM TEPMHHOJIOTHH,
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Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA

86. | 4.1 UucnoBble noCie0BaTENbHOCTH CBSI3aHHOM C MOHATHEM IOCJIEI0BATEILHOCTH. BhIUUCIATD

87. | 4.2 Apudmernueckasi mporpeccus YJIEHBI MOCJIEIOBATEIBHOCTEN, 3aJaHHBIX (HOPMYIION N-TO

88. | 4.2 Apudmerndeckas mporpeccus yjieHa WIM PEeKyppeHTHoU QopMyroi. YcraHaBIMBaTh

89. | 4.2 Apudmeruueckas nporpeccus 3aKOHOMEPHOCTb B IIOCTPOEHHM IOCIENI0BATEIbHOCTH,

90. | 4.3 Cymma nepBbIX N 4JICHOB €CIM  BBIIWCAHBl [EPBBICE HECKOIBKO €€  YICHOB.
apu(pMeTHIECKON Nporpeccun N300paxaTh WieHBl MOCIEIOBATEIBHOCTH TOYKaMU Ha

91. | 4.3 Cymma nepBbIX N 4JICHOB KOOPIUHATHOM IIIIOCKOCTH.
apI/I(I)MCTI/IqCCKOﬁ IIPOrpeECCUN Pacno3naBath apI/I(l)MeTI/I‘IeCKYIO H TCOMCTPHUUYCCKYIO

92. | 4.3 Cymma mepBbIX N 4ICHOB MIPOTPECCUH TIPH Pa3HBIX CIoco0ax 3amaHus. BeIBOAHUTH
apr(METHUECKO IPOrPecCHH Ha OCHOBE JOKAa3aTEIIbHBIX pacCyXICHUA (HOpMyJIbI

93. | 4.4 Teomerpuueckas porpeccus oOmiero wieHa apupMeTHdeckol H TreoMEeTpUYECKOn

94. | 4.4 Teomerpuueckast mporpeccus MIPOTPECCHi, CYMMBI IEPBBIX n 4IICHOB apupmMeTuIecKon

95. | 4.4 TeomeTpHyeckas IPOrpeccHst U TEOMETPUYECKON TMpOrpeccui; pemarb 3ajJadyud  C

96. | 4.4 T'eomeTpudecKas IPOrPeCcCHs HCTIONb30BAHHMEM ITHX (OopMYIL. 5

97. | 4.5 CymMa riepBbIX N 4ieHOB reoMeTpuyeckoii | | ACCMATpUBaTh  NPUMEPBl M3 PEAalbHOH  XKH3HH,
HporpeccH WUTIOCTPUPYIOIIME  M3MEHEHHS B apupMeTHIecKon

98. | 4.5 CyMMa epBbIX N WICHOB reoMeTprucckoii | IPOTPECCHH, B FEOMETPHHECKOH IIpOrpecc; U300pakaTh
mporpeccHu COOTBETCTBYIOIINE 3aBUCHMOCTH TpaUIecKH.

99. | 4.5 CymMa epBBIX N YICHOB FEOMETPHUCCKOl Pemats 3amaun Ha CTIO3KHBIE MPOLIEHTEL, B TOM HCIIE
nporpeccuu 3aJ1ay U3 PeaTbHOU MTPAKTUKH (C UCITOTh30BAaHUEM

100. | 4.6 IIpocThie U CTOKHBIE TPOIIEHTHI KanpKyniTopa)

101. | 4.6 IIpocThie U CIOKHBIE MPOIEHTHI

102. | 4.6 IIpocTbie U CIOKHBIE MPOIEHTHI

103. | 4.7 Cymma KBaJIpaTOB MEPBHIX N HATYpaATbHBIX
yucen (11 Tex, KoMy HHTEPECHO)

104. | 4.8 Tpeyronapuuk Ilackans (Jlnsg Tex, komy
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Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka AeATEJbHOCTH YYeHUKA npoBeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
WHTEPECHO)
105. | OGobmIaronuii ypok mo Teme
«ApudmeTrdeckas U reoMeTpruIecKas
IPOTPECCUI
106. | Koumponvnas paboma Ne5
«Apugpmemuueckasn u ceomempuuecxkan
npozpeccuu
I'naBa 5. Ctarucruka u BepositTHOoCcTh (10 yacos)
107. | 5.1 BeiOGopouHbIe UcCaeA0BaHUS Ocy1ecTBIATh MOUCK CTATUCTUYECKON MH(BOpMAITIH,
108. | 5.1 BeiOopouHbIe Hccaea0BaHus paccMaTpuBaTh peajbHYIO CTATUCTUYECKYIO
109. | 5.2 MnTepBanbHblii psit. 'ucrorpamma MH(pOPMaLNIO, OPraHN30BbIBATh U AaHAJIN3UPOBATH €€
110. | 5.2 UnTepBanbHbli psaa. [uctorpamma (paHXXupoBaTh TaHHBIE, CTPOUTH UHTEPBAIbHBIC PSIbI,
111. | 5.3 XapakTepHcTHKH pa3opoca CTPOUTH JUArpaMMBbl, IIOJUTOHBI YaCTOT, TUCTOTPAMMBI;
112. 153 XapaKTepI/ICTI/IKI/I pag6poca BBIYHCIIATH Pa3JIMUYHBIC CPCIHHUC, 4 TAKKC
113. | 5.4 CtaTuctiueckoe OlICHUBAHUE U IPOTHO3 XapaKTepUCTUKH pasdpoca). IIporHo3upoBars 4acToTy
114. | 5.5 BepositHOCTb 1 KOMOHHATOpHKA ([{15 Tex, | HOBTOPCHHS COOBITHS HA OCHOBE MMEIOLIMXCS
KOMY HHTEPECHO) CTAaTUCTUYECKUX JaHHBIX.
115. | 5.6 Pazmemenus u coueranus (g tex, komy
WHTEPECHO)
116. | 5.6 Pazmemienust u couetanus (s tex, komy
WHTEPECHO)
IMoBTOopenue (20 yacoB+4 4 pe3epn)
117. | Iloemopenue. HepaBeHcTBa Cucremarusaius 1 0000IIEHNE MOTYYSCHHBIX 3HAHHH 32
118. | Ilosmopenue. HepaBeHncta Kypc anreOpsl 9 Kitacca, peleHne 3a1a4 Mo BCEM TeMa,
119. | Iloemopenue. HepaBeHnctBa IIPUMEHEHUE U3YYEHHBIX CBOMCTB B KOMILJIEKCE ITPU
120. | IHoemopenue. KBagpartuunas QyHKIHs pELIeHNH 3a7ay.

64




Ne Tema ypoka XapakTepuCcTHKa OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
121. | lloemopenue. Kaaparnanas QyHKIUs
122. | Ilosmopenue. YpaBHEHUS U CUCTEMBbI
YpaBHECHUU
123. | Iloémopenue. YpaBHEHUS U CUCTEMBI
YpaBHEHUM
124. | Iloemopenue. Apupmerndeckas u
reoMeTpHUIecKas MPOrpeccuu
125. | Ilosmopenue. Apudmernueckas u
reOMEeTpUYECKas MPOrpecCuu
126. | Ilosmopenue. CTaTuCTHKA U BEPOSITHOCTD
127. | lloemopenue. CTaTHCTHUKA U BEPOSITHOCTD
128. Hmozosana konmponvuan
129. paboma
130. | Iloemopenue. BrITlOTHEHNE TECTOBBIX
3ananuii B popmare OI'D
131. | Iloemopenue. BrinionHeHNE TECTOBBIX
3ananuii B popmare OI'D
132. | Iloemopenue. BrinionHeHNE TECTOBBIX
3aganuit B popmare OI'D
133. | Iloemopenue. BrITIOTHEHNE TECTOBBIX
3amanuit B popmare OI'D
134. | Iloemopenue. BriTioOTHEHNE TECTOBBIX
3ananuii B popmare OI'D
135. | Iloemopenue. BpITIONHEHNE TECTOBBIX
3ananuii B popmare OI'D
136. | Iloemopenue. BpITIONHEHNE TECTOBBIX
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Ne Tema ypoka XapakTepuCTHKA OCHOBHbIX BUI0B Mara
ypoka NeSITeJIbHOCTH Y4eHUKA nposeje
(Ha ypOBHE Y4eOHBIX JeiiCTBHI) HUSA
3amanuii B popmare OI'D
137. | Iloemopenue. BriTIONTHEHNE TECTOBBIX
3ananuii B popmare OI'D
138. | Iloemopenue. BrinioTHEHNE TECTOBBIX
3aganuil B opmate OI'D
139. | Iloemopenue. BrilioTHEHNE TECTOBBIX
3amanuil B popmare OI'D
140. | Iloemopenue. BrinionHeHNE TECTOBBIX
3ananuii B popmare OI'D
CocTaB y4eOHO-METOUYECKOTO KOMILIEKTA
1. AnreOpa. 7 knacc: yueOHUK 1151 o0meoOpazosar. opranuzauuii /[I'. B. [lopodees, C. b. CyBoposa, E. A. Bynumosuu, JI.

B. Ky3nenona, C. C.Munaena, JI. O. Pocnosa]. — M.: IIpocBemienue, 2015 r.
Anrebpa. 8 kiacc: yueOHuUK a1 o0ieodpazonat. opranuzanuii /[I'. B. Jopodees, C. b. CyBoposa, E. A. bynumosuu, JI.
B. Ky3nenona, C. C.Munaena, JI. O. PocnoBa]. — M.: IIpoceemenue, 2016 r.

Anrebpa. 9 kiacc: yueOHUK 11 o01eodpaszorart. opranuzanuii /[I°. B. Jopodees, C. b. CyBopona, E. A. byaumoswuu, JI.
B. Ky3nenona, C. C.Munaesa, JI. O. PocnoBa]. — M.: IIpocsemenue, 2018 r.
EBcradbenra JI. I1., Kapm A. I1. Anrebpa. Junaktudeckue matepuansl. 7, 8, 9 kimaccel. — M.: [IpocBemenne, 2014-2016.

Anreopa. Tematnueckue tecthl. 7, 8, 9 kmaccol / [JI. B. Ky3nenosa,C. C. Munaesa, JI. O. Pocnosa, C. b. CyBopoBa]. —
M.: Ilpocsemenne, 2014-2016.

Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O. Anre6pa. Koutponsasie padoTsl. 7, 8, 9 kiaccel. — M.: [IpocBernienue,
2014- 2016.

Anrebpa. Meroauueckue pexomenaaruu. 7 kinacc / [C. b. CyBoposa, E. A. byaumosuuy, JI. B. Ky3uenosa, C. C.
Munaesa, JI. O. Pocnosa]. — M.: [Ipocserienne, 2014 r. (pa3merieHo Ha caiiTe WWW.Prosv.ru).
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8. Anrebpa. Metonnueckue pekomernnaiuu. 8 kimacc / [C. b. CyBoposa, E. A. bynumosuy, JI. B. Ky3nernoga, C. C.
Munaega, JI. O. PociioBa]. — M.: Ilpocsemienne, ¢ 2014 r. (pa3MenieHo Ha caite WWW.Prosv.ru).

9. Anrebpa. Meronuueckue pekomennanuu. 9 kinacc / [C. b. CyBoposa, E. A. bynumosuuy, JI. B. Ky3nenosa, C. C.
Munaesa, JI. O. Pocnoa]. — M.: [Ipocserienue, ¢ 2014 r. (pa3menieHo Ha caiiTe WWW.Prosv.ru).
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Ipuioxenune

Kpumepuu U HOPpMbBl OUEHKU 3Haumi, ymenuﬁ U HABBIKOG6 06ylmlou4uxc;1 no
mamemamuke.

1. Oyenka nucoeMeHHbIX KOHMPOIbHBIX pabom odyuarouwuxcsa no aizeope.

KoHTposbHbBIE pabOTHI TPOBOATCS IO TIOCOOHSIM:

«Anredpa. KontponpHbeie paboThl. 7 Kiacc: mocodue anst obireoOpa3oBart.
opranmzanuii/ [ JI.B. Ky3nernosa, C.C. Munaesa, JI.O. Pocnosa, C.b. CyBopoBa];
Poc. akaa. o6pazoBanus, uzn-so «IIpocsemenne». — M.: [Ipocsemenune, 2015.

«Anredpa. KonTposnbHbie paboThl. 8§ Kjacc: mocobue mis o61ieoOpas3oBar.
opranuzanuid/ [ JI.B. Ky3nenosa, C.C. Munaena, JI.O. Pocnosa, C.b. CyBopoBa];
Poc. akan. o6pazoBanus, uzn-Bo «IIpocsemienue». — M.: Ilpocsenienue, 2016.

«Anrebpa. KontponbHble paboThl. 9 Kiacc: mocobue misa o6mieo0pa3oBar.
opranmzanuii/ [ JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pocnora, C.b. CyBopoBa];
Poc. akan. o6pazoBanus, uzn-so «IIpocsemenne». — M.: [Ipocsemenne, 2017.

Bce KoHTpoiibHBIE paOOTHI JaHbl B YETHIPEX SKBUBAJEHTHBIX BapuaHTax. Mx
CTPYKTYPUPOBAaHHE OTBeYaeT ujaee AU PepeHInpoOBaHHOTO MOIX0/1a K 00yYEHHUIO
U KOHTPOJIIO 3HAaHUMM M ymeHu# ydamuxcs. Kaxnas paborta mpemycMaTpuBaeT
MPOBEPKY JOCTHKEHHSI IIKOJIBHUKAMH YpPOBHS 0a30BbIX TpeOOBaHUN M JAET
BO3MOYKHOCTh YYaIIUMCS IPOSBUTH CBOM 3HAHUS HA 00Jiee BHICOKUX YPOBHSX.

3agaHus pa3HOrO YPOBHSI 0003HAUEHBI B pa0OTE CreUATIbHBIMU 3HAYKAMU:

O — 3adanus 6a308020 YPOBHS;
® — 3a0anus bojee 8biCOKO20 YPOBHSL,
*  — 0ONOJHUMENbHOE 3d0aHUe.

K xaxnoil KOHTpOJbHON paboTe MNpPUBOIATCA KPUTEPUM OLICHUBAHUS, B
KOTOPBIX YKa3aHbl HWKHHE TPAHUIIBI BBICTABIEHUS OTMETOK «3», «4», «5». Hanmo
MMETh B BUJly IB€ OCOOEHHOCTH MPEIIaraéMoi CUCTEMbI OLIEHUBAHMS.

llepeas: KpUTEpUU OLEHUBAHMS OTKPBITHI JUIsl YYALIMXCS: BAKHO YTOOBI OHH
NOHUMAaJIM, KaK M 3a 4YTO BBICTABIETCS Ta WM WHasg OTMETKa. Bmopas:
KOHTPOJIbHBIE PaObOThl U COOTBETCTBEHHO KPUTEPUHU OLIEHKH pa3padOTaHbl TaKUM
o0pa3oM, 9TOOBI y ydanuxcsi ObIJIO TIPABO Ha OMMOKY: JIJISl TMOYYEHUS OTMETKH
«3» He 00s13aTeIbHO MPABWIIBHO BBIMOJIHUTH BCE 3aJJaHUSI 0a30BOTO YPOBHS, TOUHO
TaKk K€ M I TMOJIY4YeHHUs TMATEPKH HE O0O0s3aTENbHO pEIIUTh BCE 3aJauu
KOHTPOJIbHOM pa0oThl. Ecnu yyammiicss yCHemHo CHOpaBUIICS C JOMOJHUTEIbHBIM
3aJlaHUEM, TO €MY BBICTABJISETCS OTAEIbHAs OTMETKA «5».

Ha oGopoTe cTpaHMIIbI C TEKCTOM Ka)KIOTO BapuUaHTa KOHTPOJIBHOW pabOThI
noMernieHa HeoOxoaumasi uHopMalms o JaHHOW pabdoTe. DTO CBEJCHUSI O TOM,
KAaKUe JIEMEHThl MaTeMaTU4YEeCKOM MOATOTOBKU MPOBEPSAIOTCS B TaHHOM padoTe, a
TaK)K€ CKOJIbKO M KaKUX 3a/JIaHMI HaJl0 BBIMOJIHUTH JJIS1 TIOJIYYEHHUS] OTMETOK «3»,



«», «5». Kpome Toro, mpuBomutTcs TaOiaMuka [IJIs aHalu3a pe3yJbTaTOB
BBITIOJIHEHUS 3a/IaHUM KOHTPOJIbHOM paboThl. Huke Ha mpumepe KOHTPOJIBHOM
pabotsl ans 7 knacca Ne 1 «JIpoOu v mpOLIEHTH» MOKAa3aHO, KaK BBITJISUT TaKas
CTpaHHMYKA.

Kakue ymeHnnsi npoBepsiloTcs

CpaBHUBATH pallMOHAJIBHBIC YNCIIA;

BBITIOJTHSATH BBIUKCIICHUSI C PAIIMOHAIBHBIMU YU CIIAMU;

HaxXOJUTh 3HAUYCHUS BBIPAXKEHUMN, COACPKAIINX CTECTICHHU;

MOJCTABIATh B OYKBEHHBIC BBIpaKEHUS BMECTO OYKB 3aJJaHHbIC YHUCIA U
HaXOJUTh COOTBETCTBYIOIINE 3HAUCHHUS;

pelaTh 3a/1a4i Ha MPOLICHTHI;

HaXOJUTh HEKOTOPBIE CTATUCTUYECKUE XAPAKTEPUCTUKH Psiia TAHHBIX.

ANENENEN

AN

CKo0JbKO 3aJaHUH HE00X0UMO BbINOJHUTH HA OTMETKH «3», «4», «5»

OtMmeTka «3» OtMmeTka «4» OtMmeTka «5»
3aganue o ° 0 ° 0 °
Brimonaeno 5 — 6 1 6 2
BEPHO

Ecnu 3amanue conepXUT MyHKTHI a), 0) ¥ T.J., TO KaXIbI MyHKT CYUTACTCS
KaK OTJIEJIbHOE 33/I1aHHE.

JlonomHUTENbHOE 3alaHue (*) BBIMOJIHSACTCA IO JKEJIaHUI0 Ha OTIEIbHYIO
OTMETKY U TPHU BBHICTABJIICHUU OTMETKH 32 KOHTPOJIbHYIO pa0OTy HE YUUTHIBACTCA.

Pe3yabTaThl BHINOJIHEHUS 3aaHUN
[TocTaBbTe B TaOIUILY:
«*+», €CI 3aJJaHUE BBITIOJHEHO BEPHO;
«—», €CJIM 3aJIaHUE¢ HE BBITIOJIHCHO.
0 ° *

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

2. Ouenka ycmHuplx omeemaoe ooyuaouwuxca no anzeope

OTBeT OLIECHUBAETCS OTMETKOM «5», €CIIU YUEHUK:

» TIOJHO PacKpblI COJep)KaHue MaTepuaia B 00beMe, MPeayCMOTPEHHOM
MpOTrpaMMOi U YI4COHUKOM;

» W3JIOXKWJI  MaTepuajl TPaMOTHBIM  SI3BIKOM, TOYHO  HCIIOJIB3YS
MAaTeMaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, B OINPEAEIEHHON JIOTUYECKOU
MOCJIEN0BATENBHOCTH;

» TPaBUJIHHO BBIMOJHWI PUCYHKH, YEPTEXKH, TpaduKd, COMYTCTBYIOIINE
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OTBETY;

» TOKa3all yMEHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPHUMEpPaMH,
MPUMEHSTH €€ B HOBOM CUTYallUU MPH BBIMOJIHEHUU IPAKTUYECKOTO 3aJaHus;

» TPOJIEMOHCTPUPOBAI 3HAHUE TEOpUHU paHee U3YYCHHBIX
COITYTCTBYIOLIUX TE€M, C(OPMUPOBAHHOCTh U YCTONYMBOCTb HCIOJIb3YyEMBbIX
IIPU OTBETE€ YMEHUIN U HABBIKOB;

» OTBEYall CAaMOCTOSTENILHO, 0€3 HABOASAIIUX BOIIPOCOB YUUTEIIS;

» BO3MOXKHBI OJIHA — JIBE HETOYHOCTH IPU OCBEIICHWH BTOPOCTEIICHHBIX
BOIPOCOB WJIM B BBIKJIAJKaX, KOTOpPbIC€ YYEHHK JIETKO MCIPAaBWI TIOCJIE
3aMeYaHus yUUTesl.

OTBET OLICHMBAETCS OTMETKOM «4», €cClM yAOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OLEHKY «5», HO IPH STOM UMEET OJIUH U3 HEIOCTATKOB:

> B H3IIOKEHUU AOITYIICHEBI HeOOJIbIITHE HpO6€HBI, HC HCKa3HuBIICC
MAaTEMAaTHYCCKOC COACPIKAHNUC OTBCTA,

> AJOIIYHICHBI OAWMH — JBa HCAOYCTAa IIpU OCBCIICHHH OCHOBHOI'O
COACPKaHUA OTBCTA, UCIIPABJICHHBIC IIOCJIC 3aMCUaHUS YUUTCIIA,

> AOITYIICHBI omuoOKa wuiau Oosee ABYX HCIOYCTOB IIpyu OCBCHIICHHUU
BTOPOCTCIICHHBIX BOIIPOCOB HWJIM B BBIKJIAJAKaAX, JICTKO HCIIPABJICHHBLIC IIOCJIC
3aMCYaHUA YUHUTCILA.

OtMmeTKka «3» CTaBUTCS B CICAYIOUIUX CIydasx:

» HENOJHO PAacKpBITO COJepKaHWe MaTepuayia (CoJepKaHWE H3JI0KEHO
(dbparMeHTapHO, HE BCErja MOCJeI0BaTeIbHO), HO MOKa3aHO OO0Ilee MOHUMaHue
BOIIPOCa W TMPOJEMOHCTPUPOBAHBI yMEHUS, JOCTATOYHBIC JUISI YCBOCHUS
nmporpaMmMHOro Matepuana (ompeaeneHsl  «llmaHupyeMbIMu  pe3yibTaTaMu
OCBOEHHSI POTPAMMBI» B HACTOAIIEH ITPOrpaMMe 10 MaTeMAaTHKeE);

» HWMEIUCh 3aTPyJHEHUS WU JONMYIICHBI OIMMOKH B ONPEICICHUH
MaTEeMaTUYeCKOW TEPMUHOJIOTHH, YePTEek,aX, BHIKIAJAKAX, UCIPABICHHbBIE MOCIE
HECKOJbKUX HABOSIINX BOIIPOCOB YUUTEIIS;

» YYCHHK HE CIPABUJICS C MPUMEHEHUEM TCOPHH B HOBOW CHUTYaIlUU TpU
BBITIOJIHEHUN TPAKTHUUYECKOTO 3aJIaHUsl, HO BBIMOJHWI 3aJaHusl 0053aTeIbHOTO
YPOBHSI CJIO)KHOCTH TIO JIAaHHOM TEME;

» TpH JOCTaTOYHOM 3HAHUM TEOPETHYECKOTO MarTepuajja BBISIBICHA
HEJ0CTaToOYHas COPMHUPOBAHHOCTH OCHOBHBIX YMEGHHI U HAaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIONIUX CIyYasx:

» HE PacKpBITO OCHOBHOE COJICpKaHUE yUeOHOTO MaTepHaa;

» O0O0Hapy)XCHO HE3HAHWE YYCHUKOM OOJIbIICH WM HamOojee BaXKHOM
4acTH y4eOHOTo MaTepuarna;

» JONYIIEHbl ONMUOKK B ONPEICIICHUM IOHATHH, NMPH HCIOJIH30BaHUU
MaTEeMaTUYeCKOW TEPMHUHOJOTUM, B PHUCYHKAX, 4depTeKax WM rpadukax, B
BBIKJIQJIKaX, KOTOPhIE HE UCIPABJICHBI IMOCJIE HECKOJIbKUX HABOJSAIINX BOIPOCOB
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YUUTENS.

Ob6was kraccudurxauus ouuOOoK.

[Tpu oneHKe 3HAHWN, YMEHUH U HaBBIKOB OOYYAIOIIMXCS CIEAYeT YUYUTHIBATh BCE
omuOKu (TpyOble U HETPYObIC) U HETOUETHI.

I'pyObIMH CHHTAOTCH OIINOKM:

HE3HAHWE OIPEACIICHUS OCHOBHBIX IOHSTHN, 3aKOHOB, NMPABWJI, OCHOBHBIX
MOJIOKEHUN  TeopuH, He3HaHue (opmys, OOMICTIPUHSTHIX CHUMBOJIOB
0003HauYeHWH BETUYHH, CIUHUIl UX H3MEPCHHUS;

HE3HAHWE HAMMEHOBAHUWH €IMHUI] H3MEPCHHUS;

HEYMEHHE BBIICIUTH B OTBETE TIIABHOE;

HEYMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIs1 PEIICHUS 3a/1a4;

HEYMEHHE JIeJIaTh BBIBOBI U 00OOIICHHUS;

HEYMEHHE YUTATh U CTPOUTH TpaduKu;

HEYMEHHE MOJIb30BAThCS IEPBOMCTOYHUKAMH, YICOHUKOM M CIIPAaBOYHUKAMU;
MOTEPS KOPHS UM COXPAaHEHUE TTOCTOPOHHETO KOPHSI;

otOpaceiBaHuE 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIITHUOKH;

BBIYMCIINTEIBHBIE OITMOKHU, €CJIM OHH HE SIBIISIOTCS OIUCKOM;

JIOTHYECKHE OIINOKH.

K HerpyObIiM o1umOKaM cienyer OTHECTH:

HETOYHOCTh (OPMYJIUPOBOK, OMpPEACICHUMN, MOHSITUN, TEOpUi, BbI3BAaHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MNPU3HAKOB OMNPEAECISEMOTO TMOHSITUS WU
3aMEHOM OJTHOTO - ABYX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTH Tpaduka;

HEpALMOHAJIbHBIA METOJ PELICHUS 3a4a4i WM HEJOCTaTOYHO ITPOAYMAHHBIN
IJIaH OTBETA (HApyLIEHUE JIOTUKH, TOAMEHA OTAEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENEHHBIMU);

HEepaIMOHAJILHBIE METOJIbI pa0OTHI CO CIIPABOYHOM U JPYTOM TUTEPATYPOIL;
HEYMEHUE PEeIIaTh 3a/1a4H, BHIMIOTHATh 3a/IaHUS B OOIIEM BUJIC.

Henoyeramu siBigroTCo:

HEepalMOHAJIbHbIE MPUEMbI BEIYMCIICHUN U TPeoOpa30BaHuii;
HEOpEKHOE BBIMIOJHEHUE 3aMKCel, YepTexel, cxem, rpaduKoB.
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