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KaJIeHL[apHO-TeMaanecxoe IJIAHUPOBAHHUE 110 anreﬁpe 7 Kkaace

IosicHuTeIbHAS 3aMUCKA
Pabouass mporpamma yueOHOTO Kypca mo anredpe [uisi 7 kiacca paspaboraHa Ha ocHoBe I[IpumepHoit
MPOrpaMMbI OCHOBHOTO 0011ero oopa3oBanus (6a30Bbiii ypoBeHb) C yderoMm TpeOoBaHUil (heaepaibHOTO
KOMIIOHEHTa TOCYAapCTBEHHOTO cTaHjaapra oOmero oOpa3oBaHHsS M B COOTBETCTBHHM C aBTOPCKOM
nporpammoii 0. H. MakapbiueBa.

MecTto npenmera B (eiepaibHOM 0A3HCHOM Y4eOHOM IJIaHe
CormacHo (QenepaibHOMY O0a3UCHOMY Yy4eOHOMY IUTaHY JJIsi OOpa30BaTENBHBIX YUPESIKICHUN
Poccuiickoit @enepanuu Ha U3yueHue anredpbl B 7 Kiacc OTBOAUTCS 3 yaca B Henento. Beero 102 yaca.
[TpomexxyTouHasi aTTecTalsi MPOBOJUTCS B (OpPME TECTOB, CAMOCTOSTEIBHBIX, MPOBEPOYHBIX,
KOHTPOJIbHBIX, pa00T U MaTeMaTHYECKUX AUKTAHTOB (1o 10 - 15 MUHYT) B KOHIIE JIOTUYECKU 3aKOHYEHHBIX
0710KOB y4eOHOTO MaTepuaina. MitoroBas arTectanys mpeaycMOTpeHa B BUJIE KOHTPOJILHOU PaOOTHI.
Hcnonp3yeTcst yaeOHO-METOAMYECKHIA KOMIUIEKT:
1. Makapsrues, FO. H. Anrebpa: yueOHuK 1151 7 Ki1acca o0mieo0pa3oBaTeIbHbIX YUPEXKICHUM /
1O. H. Makapsrues, K. U. Hemkos, H. I'. Munmiok, C. b. CyBoposa; nmox pen. C. A.
TensikoBckoro. - M.: [Ipocsemenue, 2008.
2. Jns m3ydeHus xkypca “Teopust BEposSTHOCTEH U cTaTHCTHKA” B 7 — 9 Kitaccax B HaIIeH
uikosie ucnodiniyerca yueonuk FO.H. Tropuna, A.A.Makaposa, 11.P.Bsico1koro,
N.B.Amenko. -M.:MITHMO: OAO “MockoBckue yaeOnuku”, 2008

Hesan

N3yuenune anreOpsl B 7 Kilaccax HAMPABJICHO HA JOCTH)KCHHE CIICAYIOMINX IEIeH:

° NMPOJIOJIKUTH OBJIAJIEBATh CHCTEMOIl MaTeMAaTHYeCKUX 3HAHMHA W yMEHHUil, HEOOXOIUMBIX IS
MPUMEHEHHUSI B TIPAKTUYCCKOW JCSATEIBHOCTH, W3YUYEHUS CMEXKHBIX UCHUIUIAH, MPOJIOJDKCHUS
o0pazoBaHus;

° NMPOIOJIKUTHL HHTENJIEKTyaJlbHOEe pa3BUTHe, (POpMUpOBaAHUE KAYECTB JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY IS TIOJTHOIICHHOW J>KM3HHW B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTHYECKOU
NESTEIBHOCTH: SICHOCTH M TOYHOCTH MBICIH, KPUTHYHOCTH MBINIICHUS, WHTYHUIIMH, JIOTHYECKOTO
MBIIIUICHHUSI, DJIEMEHTOB ~ QJITOPUTMHYECKOW  KYJIbTYpPBI, TMPOCTPAHCTBEHHBIX IPEJICTaBICHUH,
CIIOCOOHOCTH K MTPEOJI0ICHHUIO TPYIHOCTEH;

L4 NpPpOa0JIZKUTH (l)OpMHpOBaTb NMpeacTaBjJacHUue 00 naeax W METoJaxX MaTreéMaTHuKHU Kak
YHHUBEPCAJIBHOT'O A3bIKa HAYKHW U TCXHUKHU, CPCACTBA MOACIIMPOBAHUSA SIBIICHUH U IIPOLECCOB;
L4 NPpOAO/IZKUTHL BOCIIMTAHME KYIbTYpPbl JHWYHOCTH, OTHOIICHHA K MAaTr€MarTWKEC KaK K 4YacCTu

O6H_I€LI€J'IOBC‘ICCKOI‘/'I KYJBbTYPHI, Hrpalomeﬁ OCO6YIO POJib B O6H_I€CTBCHHOM Pa3BUTHHU.

B xome mpenonmaBanusi anreOpbl B 7 KiaccaX, padOThl Haa (OPMHPOBAHUEM Yy yYalUXCS
MEPEYHCICHHBIX B MpOrpaMMe 3HaHUW W yMEHWH, cienyeT oOpamath BHUMaHHE Ha TO, YTOObI OHU
OBJIAJICBAI  YMEHUAMU 00weyuebHo20 Xapaxkmepa, PazHOOOpa3HbIMU cnocobamu OesamenbHOCmU,
pHOOPETAH OTIBIT:

" [UIQHUPOBAHUS U OCYIIECTBICHUS AlTOPUTMHUYECKON EATEIbHOCTH, BBIMOTHEHHS 3aJaHHBIX U
KOHCTPYHPOBaHHUS HOBBIX aJITOPHUTMOB;

" pelleHus pa3HOOOpa3HBIX KJIACCOB 3ajady M3 Pa3lUYHBIX pa3feNioB Kypca, B TOM 4YHCIE 3ajad,
TpeOyIOIMMX MOUCKA IMMYTH U CIOCOOOB PEIICHUS;

"  HCCIENOBATENIbCKOU JIeATENbHOCTH, Pa3BUTHUS WICH, MPOBEICHHS SKCIEPUMEHTOB, 0000IIeHus,
MMOCTAaHOBKH U (POPMYIUPOBAHUS HOBBIX 3a]1a4;

"  SCHOTO, TOYHOTO, T'PAaMOTHOTO HW3JIOKEHHUS CBOMX MBICIEH B YCTHOW W THCBMEHHOU peuu,
WCIIOJIb30BAaHUS PA3IMYHBIX S3BIKOB MAaTEMAaTUKU (CIOBECHOTO, CHMBOJIMYECKOTO, TPaduiecKoro),
CBOOOJHOTO TMepexoJa C OJHOTO S3bIKa Ha JPYrol [Ans WJUIIOCTpAIMH, HWHTEPIpeTaIuy,
apryMeHTaIliu U JI0Ka3aTeIbCTBA,;

" [pOBEIEHUS JIOKa3aTeIbHBIX pACCYXKJCHUW, apryMEHTAIlMH, BBIABIKCHUS THUIOTE3 H UX



000CHOBAHHS;
" [IOMCKa, CHCTEMaTH3alli{, aHajau3a H
pa3HooOpa3HbIX MHPOPMALMOHHBIX MCTOYHUKOB, BKIIIOYas y4eOHYIO M CIPAaBOYHYIO JINTEPATYpY,

COBPEMEHHBIC WH()OPMAIIMOHHBIC TEXHOJIOTHH.

KiIaccupuKauu  MHPOpPMAIHH,

HCIIOJIB30BaHUA

YerBepTh KonnuectBo 4acos KonnyecTBO KOHTPONBHBIX
paboT
1 yerBepTh 27 2
2 4eTBepTh 21 2
3 4eTBepTh 29 3
4 yerBepTh 25 3
102 10

TpeOGoBanus kK MaTeMaTH4eCKOH MOATOTOBKeE yUaluxcs 7 Kjacca

B pe3yabTaTe u3yueHnusi ajaredpbl y4eHHK H0JKEH

3HATH/MIOHUMATH
. CYIIIECTBO MOHATHS MaTEeMAaTHYECKOTO JIOKAa3aTeIbCTBA; IPUMEPHI JJOKA3aTEIbCTB;
. CYIIECTBO MOHATHS aJITOPUTMA; IPUMEPHI aJITOPUTMOB;

OJHOYJICHaAMHM W MHOI'OYJICHaMU,

KaK MCIIOJIb3YIOTCS MaTeMaTu4eckue GopmMyiibl, ypaBHEHUS; IPUMEPBI UX IPUMEHEHUS IS
pemeHI/m MAaTEMATHYCCKUX U HpaKTI/ILIeCKI/IX 3a1a4,
® KaK MaTeMaTu4YCCKNu OHpC}IeHeHHBIe q)yHKHI/II/I MOFYT OITUCBIBATH peaJ'II)HI)Ie 3aBHCUMOCTH,
MIPUBOIUTH IPUMEPHI TAKOTO OTIUCAHNS,
CMBICIT UJIeaTM3alli1, TO3BOJISIONICH peliaTh 3a/1a4u PeaabHON JEeHCTBUTEILHOCTH
MaTeMaTHYECKUMHU METOIaMH, IPUMEPHI OITMOO0K, BOSHUKAIOIINX MIPH HICaTU3AIHH;
. (hopMyIIBI COKpPAIIEHHOTO YMHOKCHHS;

yMeTh
COCTaBJISITh OYKBEHHBIC BBIPAKECHUS W (OPMYJBI MO YCIOBHUSM 3a/iad; OCYIIECTBISATH B
BBIpQKEHUAX U (HOpPMYJIax YMCIOBBIC TTOJCTAHOBKHU M BBITIOHATH COOTBETCTBYIOIIUE BHIYUCICHUS,
OCYIIECTBJISATh IOJCTAHOBKY OJIHOTO BBIPAXEHUS B JIPyroe; BbIpaKaTh U3 (HOPMYIT OJHY
MIEPEMEHHYIO Yepe3 OCTAJIbHBIE;
BBITIOJTHATH OCHOBHBIE JICHCTBHS CO CTENEHSMH C HATypaJbHBIMH TOKa3aTelIsIMH, C

COKpaImiarh ajredpandeckue 1poou;
pelaTh JTUHEWHbIC YPaBHEHUS U YPABHEHHSI, CBOJISIIMECS K HUM, CHCTEMBI JIBYX JIMHEHHBIX

ypaBHEHUH C ABYMS IIEPEMEHHBIMU;

BBIIIOJIHATE Pa3JI0KCHUEC MHOIOYICHOB Ha MHOXHTCIHN,

pelaTh TEKCTOBBIC 3aJa4d ajireOpanuecKuM METOJO0M, MHTEPIPETUPOBATh IMOJYYCHHBIH
pe3ysbTaT, MPOBOJUTH OTOOP PEIICHHIA, UCXO IS 13 (OPMYITUPOBKHU 3a/a4H;
OTIPENENATh KOOPAMHATHI TOYKHU TUIOCKOCTH, CTPOMTh TOYKHU C 3aJaHHBIMU KOOPJMHATAMH,
CTPOUTB rpadUKU JIMHEHHBIX (YHKIHI 1 GYHKIHH Y=X°;
HaXxOJUTh 3HaYeHUs (YHKIUHU, 3aJaHHOW ¢opmysoi, Tabmuiel, rpadukoMm Mo ee
apryMeHTy; HaxOJUTh 3HAUYCHHE apryMeHTa MO 3HA4YeHUI0 (YHKIMH, 3aJaHHON TrpadukoM wimm
TaOJINIIEH;
OTIpEIeNATh CBOMCTBA PYHKIMU TIO ee TpaduKy; MPUMEHATh TpadudecKue MpeaCTaBICHUS
MIpH pEIIeHUH YPaBHEHUHN U CUCTEM;
OTIMCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUH, CTPOUTH UX TPAPUKU;
HCIO0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOi 1esiITeIbHOCTH U
MOBCEIHEBHOI KU3HHU IS
BBITIOJTHEHUST PacueToB Mo GopMyliaM, COCTaBICHUS (POPMYI, BRIPAKAIOMINX 3aBUCHMOCTH
MEXIY pealbHBIMU BEJIMUYNHAMU; HAX0XKICHUS HY>KHOU (OPMYIBI B CIIPABOYHBIX MaTepHaliax;
MOJETUPOBAHUS IPAKTHUECKUX CUTYAIM U UCCIICIOBAHUS MMOCTPOSHHBIX MOJETEH C



UCIOJIb30BAHUEM alIlllapaTa aareopsl;

*  ONHCaHMA 3aBUCUMOCTEH MEXIy (HU3NYECKUMU

BCIM4YnHaMU

COOTBCTCTBYIOLIIMMHU

(dhopMynaMu IpH UCCIICTOBAHUU HECIOKHBIX TPAKTHUECKUX CUTYaITHii;

MHTEpPHpETalny TpaprKOB PeaTbHBIX 3aBUCUMOCTEH MEXTy BEIMYMHAMHU.

KPATEPUU U HOPMbI OLIEHKU 3HAHUH YYAIIIUXCA

YpOBHM MOATOTOBKH YYAIIUXCS U KPUTEPUU YCICITHOCTH OO0YIEHUS

110 MaTCMaTHUKCE.

YpoBHu

Onenka

Teopus

IIpakTnka

1. Y3naBanue

AJ'IFOpI/ITM HYCCKast
JIeATETLHOCTD C TIOJICKa3KOU

«3n

Pacno3HaBaTh 00BHEKT, HAXOIUTH
HYXHYIO (POpPMYITy, IPU3HAK,
CBOKMCTBO U T.J.

‘YMeTh BBINOIHATH 3aJaHUS 11O

00pasIly, Ha HETOCPEICTBCHHOE

MpUMEHEHHE (POPMYIT, IPABHII,
WHCTPYKIUHN U T.1I.

2. BociponsBeaenne

AJ'II‘OpI/ITMI/I‘IeCKaH
JACATCIIBHOCTDb 0e3 OACKa3Ku

«4»

3HaTh QOPMYITUPOBKHU BCEX
TIOHSITUM, UX CBOMCTBA, MPU3HAKH,

(hopmyabl.

YMeThb BOCIPOU3BECTU
JI0Ka3aTeNnbCTBA, BHIBOJBI,
YCTaHABJIMBATh B3aUMOCBS3b,
BBIOMpPAThH HY)KHOE IS
BBIIIOJTHEHMSI JAHHOT'O 3aJaHUs

¥Ywmets paborath ¢ yueOHOI 1
CIPaBOYHOM JIUTEPATYpOIi,
BBINOJHATH 33J]aHusl, TpeOyromme
HECIIOXKHBIX IIPeo0pa3oBaHuii ¢
IPUMEHEHUEM U3y4aeMOro
Marepuana

3. Hounmanue

JesTenbHOCTD NIpU
OTCYTCTBUH SBHO
BBIPA)KEHHOT'0 aJITOPUTMA

«5»

JlenaTh JorudecKue 3aKiIOUeHHUS,
COCTaBIISATh AJITOPUTM, MOJIEITh
HECJIOKHBIX CUTYaLMH

yMeTl) HpI/IMeHﬂTb l'IOJ'[y'{eHHI)Ie
3HAHUA B pa3m/1qm)1x CI/ITya[H/IﬂX.
BuInoJHATH 3a1aHUs
KOMOHMHHUPOBaHHOT O XapakTepa,
CoJIep KAIINX HECKOJIBKO TOHSATHH.

4, OBJyajieHEe YMCTBEHHOM
CaMOCTOSITEILHOCTRLIO

TBopueckas
HCCIIEe0BATENbCKAs
JEeATEIBHOCTh

«5»

B coBepiueHcTBE 3HATH

YMeTh NpUMEHATH 3HAHUS B TI000H

W3y4EHHBII MaTepual, CBOOOIHO
OpUEHTHPOBAThLCS B HeM. UMeTh

HECTAHJIAPTHOM CUTYaLMH.
CamMocTosITeJIbHO BLINOJHATD

3HAHUS U3 JONOJHHUTEIbHBIX
HCTOYHUKOB. Bianers
OIepanysAMH JIOTHYECKOTO
MelieHns. CocTaBasgTh MOIEIb
000 CUTYaIHH.

TBOPYECKHE UCCIICOBATEIBCKUE
3a1anusl. BeINOIHATH QyHKIMN
KOHCYJIbTAHTA.

Onenka YCTHBIX OTBE€TOB yHaIlllUXCH.

OTBeT OLIEHNBAETCH OTMETKOH «5», eCJIM yYeHHK:
- MOJHO PAacKpbUl COJAEp)KaHHE MaTepuaia B oObeMe, MPEAYCMOTPEHHOM IMPOrpaMMOil H

Y4EeOHUKOM;

= U3JIOXKUII MaTCpurall 'paMOTHBIM SA3bIKOM B OHpC,I[CJ'IGHHOfI JIOTHYECKOM IIOCJICO0BATCIIbHOCTH,
TOYHO HUCIIOJIB3YA MAaTEMATUYICCKYTIO TCPMUHOJIOTHIO U CUMBOJIUKY;,

= I[IPABUJILHO BBITIOJIHUJI PUCYHKH, YCPTCIKU, l"pa(I)I/IKI/I, COMMYTCTBYIOLIHUEC OTBCTY,

= IIOKa3aJl YMCHUC WIIIFOCTPUPOBATH TCOPCTHUYCCKHUC IIOJIOKCHHUA KOHKPCTHBIMU IPUMEpPAMU,
IIPUMCHATH UX B HOBOM CUTYyalluH IIPU BBITTIOJIHCHUHN IPAKTUYCCKOT'O 3aJaHU;

- IPOJAEMOHCTPUPOBAI

YCBOCHUC

paHee  M3YyYEHHBIX

COIMYTCTBYIOIIUX  BOIIPOCOB,

C(l)OpMI/IpOBaHHOCTL u yCTOfI‘lHBOCTB HCIIOJIb30BAHHBIX ITPU OTBCTC yMeHI/Iﬁ M HAaBBIKOB;,

- OTBEUaJl CAMOCTOSATEIIBHO 0e3 HaBOAAIIUX BOIIPOCOB YUUTCIIA.




Bo03MOXHBI 0/1Ha — JIB€ HETOUHOCTH IIPU OCBEILIEHUU BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKIIAJAKAX,
KOTOPBIE YUEHUK JIETKO UCIIPABUII IO 3aMEYAHUIO YUUTEIS.
OTBeT oleHUBAaETCSI 0TMETKOM «4», €CJIM OH YAOBJIETBOPEH B OCHOBHOM TPEeOOBaHMSIM Ha OTMETKY
«5», HO IIpU 3TOM MMEET OJIUH U3 HEJJOCTATKOB!
- B M3JIOKEHUHM JIOMYLICHBI HeOOoJbIIMEe MpoOensl, HE HWCKAa3WBIIME MAaTEMAaTUYECKOTO
COJIep’KaHusl OTBETA, UCIPABJICHHBIE 110 3aMEYaHUIO YUUTEJIS.

= JOIIYIICHbI omuOKy uau 0oJiee ABYX HCIAOYCTOB IIPHU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCIPABUII 110 3aMCYAHNUIO YUUTCIIA.

OTBeT OLIEHMBAETCS 0TMETKOI «3», eCJId YYeHHK:

- HETOJHO WM HENOCJIEIOBATEIbHO PACKPBUI COJIEp)KaHWE MaTepHala, HO TOoKaszal olmiee
IIOHUMAHHUEC BOIIpOCa W MPOACMOHCTPHUPOBAI YMCHHA, AOCTATOYHBIC JIA z[aaneﬁmero
YCBOEHUSI TIporpamMMHOTO MaTepuana (ompeneineHHbie «TpeGoBaHUSIMU K MaTEeMaTHYECKOU
MOJTOTOBKE YUAIITUXCSI»).

= UMCJIMCh 3aTPYAHCHUA WM JOITYHICHBI OIIIMOKHU B OMMpeCACIICHUU MIOHATHH M MCIIOJIE30BaHUH
MaTeMaTHIYeCKOMN TEPMHUHOJIOTUH, YCPTEIkKAX, BBIKIIAAKAX, UCIPABJIICHHBIC IMOCJIE HECKOJIBKUX
HaBOJAIIHUX BOIIPOCOB YUUTCIIA,

= HEC CIIpaBUWJICA C NPUMCHCHUCM TCOPHH B HOBOH CUTyallU IIPH BBINIOJITHEHUH ITPAKTHUICCKOTO
3alaHuA, HO BBIIIOJIHWUII 3aaHus 0053aTeILHOIO YPOBHA CIIOKHOCTH I10 }IaHHOﬁ TEMCE,

- pyU 3HAHUU TEOPETUYECKOTO0 MarepHaljia BbISBICHA HEAOCTAaTOYHAas CHOPMUPOBAHHOCTD
YMEHHI U HaBBIKOB.

OTBeT OlIeHUBAETCS OTMETKOM «2», €CJIM YYeHHUK:
- HE pacKpbLI OCHOBHOE COJiepKaHNe yueOHOro Marepuarna;
- 0OHapy)KEHO HE3HAHWE WM HEMMOHMMaHNE YYEHUKOM OOJIBIIEeH WM HanboJiee BaKHON 4acTh y4eOHOTO
MaTtepuana;
- TOMYCTHJI OIIUOKY B OTPEICNICHUU MOHATUH, IPU UCIIOIb30BAaHUN MaTEeMAaTUYECKOM TEPMUHOJIOTHH, B
PUCYHKaX, uepTexkax WM rpadukax, B BbIKIAJAKaX, KOTOpPbIE HE UCIIPABJICHBI IOCIE HECKOJIbKUX
HABOJSIIKUX BOIIPOCOB YUUTETIS.
OTBeT o1leHUBaETCSI 0TMETKOM «1», eC/Iu yYeHUK:
- 00HapYXWJI MOJIHOE HE3HAHWE W HEMOHHMMaHUE M3y4aeMOoro MaTepuaia UiHd HE CMOT OTBETUTh HU
Ha OJIMH U3 NMOCTaBJICHHBIX BOIIPOCOB IO U3y4aeMOMY MaTepuaiy.

OIEHKA IIMCBMEHHBIX PABOT YUYAIIIUXCHI.

Onenka «5» cTaBUTCS, €CJIN:

- paboTa BBINOJHEHA IOTHOCTHIO;

- B JIOTUYECKUX PACCYKJICHUSX U 000CHOBAHHSIX PEIIEHUsI HET MPOOEIoB, OMUOOK;
- B pEIICHUH HET MaTeMaTUYECKUX OIMHUOOK (BO3MOYKHA OJJTHA HETOYHOCTb, OTIHCKA).

Onenka «4» cTaBUTCS, €CJIN:

- paboTa BBIMOIHEHA IOJHOCTHIO, HO 00OOCHOBAHUS 1IarOB PEIICHUs HEIOCTATOYHBI (€CTTU YMEHUS
000CHOBBIBATh PACCYXKICHHSI HE SBIISITUCH CTIEIUATHHBIM O0BEKTOM MPOBEPKH);

- IOTMYyIIIeHa OJHA OIMMOKA, WIIK €CTh IBa-TPH HEJ0YETa B BBIKIIAJKAX, PUCYHKAX, YepTexax, rpadukax u
T.1 (€ciu yMEeHUs 000CHOBBIBATH PACCYKIEHUS HE SBIISLTUCH CIIEIMATBLHBIM OOBEKTOM IMPOBEPKH).

Onenka «3» cTaBUTCS, €CJIN:



- IOMYIIEHO 0oJiee OHON OMTMOKY WK O0Jiee JBYX-TPEX HEJJOUETOB B BRIKJIAKAX, PUCYHKAX, YePTEkKaX,
rpadukax, HO yyammiics o0siagaet 00s3aTeIbHBIMA YMEHHUSIMHE 110 TIPOBEPSIEMOU TEME.

Ouenka «2» CTaBUTCS, €CJIM:

- IOMYIIIEHHI CYIIIECTBEHHBIE OLTUOKH, MOKA3aBIIIKeE, YTO YUaIIHiics He 001a1aeT 00s3aTebHBIMH
YMEHUSIMH 110 JAHHOW TEME B IIOJIHOU Mepe.

Ouenka «1» cTaBUTCS, €CJIH:

- paboTa moKa3aa MoJIHOE OTCYTCTBHUE Y yUalIerocsi 00sS3aTeIbHBIX 3HAHUIA U YMEHUH 110 TTPOBEPSEMOi
TeM€ WM 3HAYUTEIbHAS YaCTh PAaOOThI BHIIMOJIHEHA HE CAMOCTOSTEIBHO;

- BBITIOJIHEHO MeHee 1/3 wacTu paboThI.

COJAEPKAHUWE OBYYEHUA

1. NosTopeHue. (3 yaca)

2. Bblpaxxenus u ux npeodpasoBanus. Ypasnenus (18 u.)

UucnoBele BBIpAKEHUST W BBIpaXEHHs ¢ MepeMeHHbIMU. llpocrteiimine npeobpazoBaHus
BBIpQXKCHUI. YPaBHEHHE C OJHMM HEU3BECTHBIM M €ro KOpPEHb, JIMHENHOE ypaBHEHHe. PemieHue 3amay
METOJIOM YpaBHEHUH.

OcHOBHasi _1leJib — CHUCTEMaTU3UpOBaTh U O00OOLIUTH CBEAEHHS O MpPeoOpa3oBaHUSIX
anredpanvyeckuX BbIpaKEHUH U PellIeHNH YPaBHEHHUH ¢ 0/THOM MepeMeHHOM.

IlepBass Tema Kypca 7 Kilacca SIBJSIETCS CBSI3YIOIIMM 3BEHOM MEXIY KypcOM MaTreMaTHKH 5-6
KJIaCCOB U KypcoM anreOpbl. B Hell 3akperuisitoTcsi BBIYMCIUTENbHBIE HABBIKM, CUCTEMATU3UPYIOTCS U
000011at0TCS CBEACHUS O MTPeoOpa30BaHMUAX BEIPAKEHUI U PEILIEHUN YpaBHEHHIA.

HaxoxnaeHue 3HadeHHI YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH JTa€T BO3MOXKHOCTb HMOBTOPHUTH C
yUYallUMUCS TpaBWiIa ACUCTBUI € pPalMOHAIBHBIMM YHMCIAMHU. YMEHHUS BBINOJHATH apu(MeTHYECKHe
NEUCTBUS C pAlMOHAJIBHBIMU 4YHCIAaMM SIBISIOTCS ONOPHBIMM sl Bcero Kypca anredpsl. Cremyer
BBISICHUTh, HACKOJIBKO IPOYHO OBJIAJEIM MMM yd4allluecs, U B CilIy4ae HEOoOXOJMMOCTH OpPraHU30BaTh
MOBTOPEHHUE C LEIbI0 JIMKBUAAIMM BBISABICHHBIX NMPOoOenoB. Pa3BUTHIO HaBBIKOB BBIYMCICHUN JIOJDKHO
YIENAThCS CEphe3HOE BHUMAHME U B JAJIbHEHIIEM NTPU U3YYEHUH JPYTUX TEM Kypca ajireOpsbl.

B cBs3u ¢ paccMoTpeHrEM BOMPOCa O CPAaBHEHUU 3HAYEHUN BBIPAXKEHUM PACIIMPSIIOTCS CBEACHUS O
HEPABEHCTBAX: BBOJATCS 3HAKU > U <, TA€TCsI IOHATUE O JBOMHBIX HEPABCHCTBAX.

IIpu paccmoTpeHun nmpeodpa3oBaHuil BeIpaXeHUH (POpMabHO-ONIEPATUBHBIE YMEHUS OCTAIOTCS Ha
TOM K€ YPOBHE, y4allluecsl MOJHUMAIOTCS Ha HOBYIO CTYIICHb B OBJIAJICHUU TeOpHEH. BBoIsATCS moHsATHA
«TOKJIECTBEHHO DPABHbIE BBIPAKCHUS», «TOXKIECTBO», «TOKIECTBEHHOE IPe0oOpa3oBaHUE BBIPAKECHUN,
CoJiepKaHUe KOTOPBIX OYJET MOCTOSIHHO PACKPBIBATHCSA M YINIyONATHCSA NMPU U3YUYEHUU NpeoOpazoBaHUM
pa3nuyHbIX anreOpanyeckux BelpakeHuil. [logquepkuBaeTcs, 4T0 OCHOBY TOKJECTBEHHBIX ITPE0Opa30BaHUI
COCTaBJISAIOT CBOMCTBA IEHCTBUI HAJl YUCIIAMU.

YcunuBaercs poJib  TEOPETUYECKUX CBEIACHMM IpU paccMOTpeHuu ypaBHeHMH. C 1enbro
oOecreyeHuss OCO3HAHHOI'O BOCHPHUATHS YYallUMUCSA AITOPUTMOB DELICHUS YPaBHEHMH BBOJUTCSA
BCIIOMOTATEJIbHOE IOHATHE PaBHOCWIIBHOCTU YypaBHEHUH, (OPMYIHPYIOTCS U pa3bsICHIIOTCA Ha
KOHKPETHBIX IIpUMEpax CBOWCTBA paBHOCHIBHOCTU. JlaeTcsd MOHATHE JIMHEHHOTO YpaBHEHUS U
HCCIIeyeTCsl BOIPOC O YKCie ero KopHeil. B cucreme ynpaxxneHnuit ocoboe BHUMaHueE yEIseTCsl PELICHUIO
ypaBHEHUi Buja ax = b npu paznuynbix 3HaueHusx a u b. IIpomomkaercs padota mo GopMUPOBAHHIO Y
ydaluxcss yMEHHs HCIOJIb30BaTh amnmapaT YPaBHEHWM Kak CPEICTBO Ul PEIIEHUs TEKCTOBBIX 3ajad.
YPOBEHB CI0XKHOCTH 3aJa4 3/1€Ch OCTAETCsl TAKUM K€, KaK B 6 Kiacce.

3HaTh KakHe YHCIa SBISIIOTCA LENbIMM, JAPOOHBIMH, DPALMOHAIBHBIMM, TOJO0KUTEIbHBIMY,
OTpULATENBHBIMM U JIp.; CBOMCTBA JIEHCTBUM HAJ YUCIAMM; 3HATh M IIOHUMAaTb TEPMUHBI «UYUCIIOBOE
BBIPAKEHUEY, «BBIPAKEHUE C IEPEMEHHBIMU», «3HAUYECHUE BBIPAKEHHUA», TOKIECTBO, «TOKIECTBEHHbIE
peoOpa3oBaHUS.

YMeTb OCYIIECTBISATh B OYKBEHHBIX BBIPAKEHHMAX YHCIOBBIE IOJICTAHOBKA U BBIIOJHATH
COOTBETCTBYIOIIIME BBIYMCIICHHS; CPAaBHUBATh 3HAUCHUs] OyKBEHHBIX BBIPOKEHUH IMPU 3a/aHHBIX 3HAUYCHUSIX

BXOIUX B HUX MNCPECMCHHLIX; INPUMCHATH CBOICTBa JIeHCTBUM HaJ YHMCIaMH IpHU HaXOXJICHUU 3HAYCHMIM
YHCJIOBBIX BLIpa)KCHHﬁ.




3. ®dyHKuumM (12 4.)

Oyaknus, obnacte ompeneneHus ¢ynknuu, CrocoObl 3amaHus QyHKIuU. ['padux GyHKINM.
Oynkius y=kx+b u e€ rpapuk. Oynkuus y=kx u e€ rpadux.

OcHOBHas 11eJb — O3HAKOMUTH YYAIIUXCA C BAKHEHIIMMHU (YHKIIMOHATBHBIMH HOHSATHSMH U C
rpaduKaMH IpsSIMON TPOTIOPLUUOHATBHOCTH M IMHEHHOW (DYHKIIMHU OOIIEro BUA.

JlaHHasi Tema SIBISIETCS HAa4YalbHBIM JTalloM B CHCTEMAaTHYECKOH (PYHKIMOHAIBHOW IOATOTOBKE
yyaluxcs. 3/1eChb BBOJSATCS TaKue MOHATHA, KaK (YHKIUS, apryMEHT, 00JIacTh OmpeneneHus: (yHKINH,
rpadpuk yHxpn. OyHKIUS TPAKTyeTCs KaK 3aBUCHMOCTH OJHON MEPEMEHHOH OT Apyroil. Ydyamiuecs
MOJTy4aoT TIEPBOE MPECTaBICHUE O criocobax 3aaanus QyHKIUH. B maHHON Teme HaunmHaeTcs paboTa mmo
(GOpPMHUPOBAHHIO Yy YyYaIIUXCS YMEHUH HAXOAWTh TO QopMmyne 3HaueHHWE (YHKIHUU IO H3BECTHOMY
3HAYCHUIO apTYMEHTa, BBITIOJHATH Ty K€ 3a/ady 1o rpaduky u pemars 1o rpaduky oopaTHyro 3a1aqy.

OyHKIIMOHATBHBIEC TOHSTHUS TIOIY4alOT CBOO KOHKPETU3ALUIO TIPU U3YUCHUH JIMHEHHON QYHKIIUH 1
€€ YaCTHOTO BHJA - MPSIMOM MPONMOPIHOHANIBHOCTH. YMEHHSI CTPOUTh M YHUTaTh Ipapuku 3TUX (QyHKUUN
IIMPOKO HCHOJB3YIOTCS KaK B CAMOM Kypce anreOpbl, Tak M B Kypcax reoMeTpud u (Gpusmkw. Ydarmecs
JOJKHBI TIOHMMAaTh, KakK BIIMSET 3HaK KOA(QQUIMEHTa Ha PACIOJIOKEHHE B KOOPAMHATHOM IIOCKOCTHU
rpaduka pyukuun y = KX, rae K # 0, kak 3aBUCHT OT 3HaueHui K u b B3aumHoe pacnosoxenne rpahukon
IByX GyHKImii Buaa y = kx + b.

®opmupoBanue BceX (DYHKIIMOHAIBHBIX MOHSATHH M BHIPAOOTKA COOTBETCTBYIONIMX HABBIKOB, a
TaKkKe W3y4CHHE KOHKPETHBIX (YHKIHHA COTPOBOXKAAIOTCS PACCMOTPEHHEM MPUMEPOB pPEaTbHBIX
3aBHCUMOCTEH MEXIy BEIIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO TPUKIATHONW HAIPaBIEHHOCTH Kypca
anreopsl

3namp onpenenenus GyHKIUHM, o0macTu ompeaeneHus (QyHKIHMH, 00IacTH 3HAYCHHUH, UYTO TAaKOE
apryMeHT, Kakas IepeMeHHasl Ha3bIBACTCS 3aBUCUMOM, KaKasi He3aBUCUMOI; TOHUMATh, 9YTO (QYHKITHS - 3TO
MaTeMaTH4ecKas MOJElb, MO3BOJISIONIAasl ONMUCHIBATh M HM3y4yaTh Pa3HOOOpA3HbIE 3aBUCHMOCTH MEXIY
peaIbHBIMU BETUYMHAMU, YTO KOHKPETHbIE TUMbI (PyHKIUH (mIpsiMas u oOpaTHas MPOMOPLHMOHAIBHOCTH,
JIMHEWHAsT) OMUCKHIBAIOT 0OJIBIIIOE Pa3HOOOpa3ue PeaTbHbIX 3aBUCUMOCTEH.

Ymemsv mpaBunbHO yHoTpeONsATH (YHKIIMOHAIBHYIO TEPMHUHOJIOTHIO (3HaueHHe (YHKIINH,
aprymesT, rpaduk QyHkmuu, o6JacTh onpenesacHue, 00JacTh 3HAUCHUN), IOHUMATh €€ B TEKCTE, B PEUH
yuuTtensa, B GOPMYIHPOBKE 3a/ay; HAXOIWTh 3HA4YeHHUS (YHKUIMHA, 3adaHHBIX (OPMYIoH, TabmuieH,
rpagukoM; pemarbh oOpaTHYI 3a1ady; CTPOUTh TpaduKkd JTUHEHHOW (YHKIHMH, TPSIMON W OOpaTHOM
MPOMOPLUOHAIIBHOCTH; MHTEPIPETUPOBATh B HECIOKHBIX Clydasx IpaduKu peajbHbIX 3aBHCHUMOCTEH
MEXy BEJIMYUHAMU, OTBEYAsl Ha MOCTAaBJIECHHbIE BOIPOCHI

4. CteneHb € HaTypanbHbiM Noka3satenem (13u.)

CTelleHb ¢ HATYPaIbHBIM TI0Ka3aTeseM 1 eé cBoiicTBa. OnHowreH. OYHKINN y=X°, y=X, H HX

rpaduKH.

OcHOBHas I11elib - BBIPa0OTaTh YMEHHE BBINOJHATH JIEHCTBUS HaJ CTENEHAMH C HATypalbHBIMH
[IOKAa3aTeIsAMHU.

B nanHo# TeMe naeTcs onpejeeHre CTENEHH ¢ HATYpaJibHBIM MOKasareneM. B Kypce MareMaTHKu
6 Kimacca ydJalipmecs YKe BCTPEYalInCh C TPHUMEPAaMH BO3BEJICHUS YHCEJI B CTENEHb. B CBsA3M C
BBIYMCIEHUEM 3HAUEHMI CTEIEHH B 7 Kacce JAeTCs MPEACTABICHHE O HAXOKIEHUH 3HAUYEHHWH CTEIIEHU C
MOMOIIBIO  KaIbKYyJIATOpa. PaccMarpuBarOTCs CBOMCTBA CTENEHH C HATypalbHBIM IMOKasarenem. Ha
npuMepe JokasaTenbcTBa cBoifctB 2’ c 2" =a' T " a':a"=a"", rner>mn, (@)" =a" (@) "=a"b"
yJaliuecs BIIEPBBIE 3HAKOMSTCS C JIOKAa3aTeIbCTBAMH, MPOBOJMMBIMU Ha ajireOpandeckoM MaTepualle.
VKa3aHHbIE CBOMCTBA CTENEHH C HATypaIbHBIM ITOKa3aTeJeM HaXOIST NPUMEHEHHE IMPH YMHOKCHUH
OJIHOWICHOB ¥ BO3BEIECHUM OJHOWIEHOB B CTeNeHb. I[IpM HAaXOXIEHWH 3HAYEHUH BBIPAKEHHUIA,
COJZIEPXKAIIUX CTENEHH, 0c000€ BHUMAHKE CIIEAYET OOPaTUTh Ha MOPSIOK JICHCTBHI.

PaccMmoTpenne GpyHKIMiA y = X%, y = X° M03BOMISIET IPOIOIDKATE paGoTy 10 (hOPMUPOBAHHIO YMEHHUIA
CTPOMTHL M 4YMTaTh Tpaduku QyHKIUA. BakHO 0OpaTuTh BHUMaHHME YYalIMXCs Ha OCOOEHHOCTH Ipaduka
dyHKIMK y = X°; TpadUK MPOXOIMT HYepe3 HAYAIO0 KOOPHHHAT, och Oy SBISETCS €ro OChI0 CHMMETPHH,
rpaduK pactojioKeH B BEPXHEH MOIYIIOCKOCTH.

YMeHHe CTpOHTh rpaukn GYHKIUH Y = X° H y = X* HCIOIB3YeTCs MU 03HAKOMJICHHS yYAIUXCS C




rpauuecKuM CIiocoOOM PEIICHUs YpaBHEHHH

3namp ornipenierieHNe CTENCHU, OJHOYICHA, MHOTOWICHA; CBOWCTBA CTENICHU C HATYPaJIbHBIM

ToKasaTeseM, CBoiicTBa PyHKIHH y=x* , y=X" .

Ymems nHaxoauth 3HaueHWs (yHKUMHA, 3a7aHHBIX (QopMmynoi, Tabnuuel, rpadukoMm; pemaTh
oGpaTHy[0 3ajady; cTpouTh rpabukn (yHKIHE y=X°, y=X'; BBINOJHSATb ICHCTBHSA CO CTENCHAMH C
HATYpaJIbHBIM IIOKa3aTelleM; IMPeoOpa30OBBIBATh BBIPAXKECHHS, COACP)KAIIME CTENEHH C HATypalbHBIM
MoKa3aTeeM; MPUBOAUTH OJHOWIEH K CTaHAaPTHOMY BHLY.

5. MHorouneHbl (18 u.)

Muorousnen. CiokeHue, BHIYUTaHUE U YMHOKEHHUE MHOTOWICHOB. Pa3iiokeHne MHOTOWICHA Ha

MHOKHTEIIH.

OcHoOBHasi 11e1b — BBIPA0OTaTh YMEHHUE BBITIOJHATH CIOKEHHE, BBIYMTAHHE, YMHOMXEHUE
MHOTOYJIEHOB M Pa3JIOKEHUE MHOTOWICHOB Ha MHOKUTEIH.

JlanHast Tema wurpaer (QyHAAMEHTaJIbHYIO pojb B (HOPMHUPOBAHMM YMEHHS BBIIOJHATH
TOXKJCCTBEHHBIE MpPeoOpa3oBaHUsl alredpandeckux BhIpakeHU. Dopmupyembie 371ech (HOopMaIbHO-
OTIEPATUBHBIC YMEHUS SIBJISIIOTCS OIMOPHBIMU TPH HM3YYCHUHM JEWUCTBUM C pPAIMOHAIBLHBIMHU JPOOsMHU,
KOPHSIMH, CTETICHSIMH C PallUOHATHHBIMH ITOKA3aTEISIMHU.

N3yuenne TeMbl HAUMHACTCSI C BBEJCHUS MOHATUNA MHOTOYJIEHA, CTAHJIAPTHOTO BUJIa MHOTOWICHA,
CTENEeHN MHOTO4YJIeHa. OCHOBHOE MECTO B ATOM TEME 3aHUMAIOT AITOPUTMBI IEUCTBHI C MHOTOYIEHAMH -
CIIOK€HHE, BBIUMTAHWE ¥ YMHOXXEHHE. YdUalluecss IOJDKHBI TOHUMAaTh, YTO CYMMY, pa3HOCTb,
MPOU3BEICHUE MHOTOWICHOB BCETJla MOXHO MPEJICTAaBUTh B BHJEC MHOTOWICHA. [[eHCTBHS CIIOXKEHUS,
BBIYUTAHUS W YMHOXKCHHMS MHOTOWICHOB BBICTYMAIOT KaK COCTAaBHOW KOMIIOHEHT B 3aJaHUSAX Ha
npeoOpazoBaHusl IENbIX BbIpakeHud. [loaToMy HerenecooOpa3HO MEepexoauTh K KOMOWHHUPOBAHHBIM
3aJaHUSAM TPEXKIE, YEM YCBOEHBI OCHOBHBIE aITOPUTMBI.

Cepbe3HO€ BHHMaHUE B 3TOM TEeME YAEIAETCS Pa3JIOKEHUI0O MHOTOYIEHOB HAa MHOXHUTEIN C
TTOMOIIIBIO BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHTENS U C TOMOIIbI0 TPynnupoBKU. COOTBETCTBYIOIIH €
npeoOpa3oBaHusl HAXOAT MIUPOKOE MPUMEHEHHE KaK B Kypce 7 Kilacca, Tak W B MOCIEIYIOIHNX Kypcax,
0COOEHHO B JICHCTBHUAX C PAllMOHATILHBIMH JAPOOSIMHU.

B nannoii TeMe yyaniuecs BCTpEUaroTCs C IpUMEpaMM UCIIOJIb30BaHUs paccMaTPUBAEMbIX

npeoOpa3oBaHUi PU PEIICHUH Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTH MPH PEIICHUN YPaBHCHUH.

DTO MO3BOJISET B XOJI€ U3YUCHHSI TEMBI ITPOJIODKUTH paboTy 0 GOPMUPOBAHUIO YMEHUS PEIIaTh

YpaBHEHMS, a TAKKE pellaTh 3a/1aud METOJIOM COCTaBJICHUS YpaBHEHUH. B 4ncio ynpaxxHeHun

BKJIIOYAIOTCS HECI0KHBIC 3aJaHNs Ha J0Ka3aTEIILCTBO TOXKJISCTBA

3namp onpeiesieHne MHOTOUYWICHA, IOHUMATh (OPMYIUPOBKY 3aJJaHUM: «yIIPOCTUTH BEIPAXKCHHE,

«Pa3noXKUTh HA MHOKHUTEIIN.

Ymems npyBOIUTE MHOTOWIECH K CTAHIAPTHOMY BU]TY, BBITIOJHATH ACUCTBUS C OJIHOYICHOM U
MHOT'OYJICHOM; BBITIOJHAThH Pa3JI0’KCHHE MHOTOUYJICHA BEHIHECEHUEM OOIIIEr0o MHOXKHTEIS 32 CKOOKH;
YMHOKaTh MHOTOYJIEH Ha MHOTOWICH, PacKjaJblBaTh MHOTOWIECH HA MHOYKHUTEIIN CITIOCOOOM TPYIITHUPOBKH,
JIOKa3bIBaTh TOXKICCTBA.

6. ®Popmynbl COKpPALLEHHOTO YMHOXKeHuUA (18u.)

dopmyisl (ath) = a® £2ab+b?, (a-b)(a + b) = a®~b? ,[{ath)(a’+ab+b?)]. Ipumenenne bopmyr
COKpAIIIEHHOTO YMHOKEHHSI K Pa3JI0KEHUIO Ha MHOYKHTEIIH.

OcHOBHas 1IeJib - BBIPa0OTaTh YMEHHE MPHUMEHATh (OPMYNIBI COKPAIIEHHOTO YMHOXCHHS B
peoOpa30BaHUSX LIENIBIX BRIPAKECHUI B MHOTOUICHBI M B Pa3JI0’KEHHUH MHOTOYWICHOB HA MHOYKUTEIH.

B nmanHOW Teme mpojoipkaercs padoTa 1Mo (HOPMUPOBAHHIO y YYAIIMXCS YMEHHUS BBITIOJHSTH
TOXIECTBEHHBIE MTPEOOPA30BAHMUS 1IEIIBIX BLIZpa)KeHHﬁ. OcHOBHOE BHMMaHHUE B TeMe yJenseTcst GopMynam
(a-h)(a+h)=a-b% (a+h)?=a"+ 2ab + b’ Yuammecs ToKHBI 3HATH TH (GOPMYIBI H
COOTBETCTBYIOIIHE CIIOBECHBIC (DOPMYITUPOBKH, YMETh IPUMEHSTh UX KaK «CJIEBa HAIIPaBO», TaK U «CIpaBa
HAJICBOY.

Hapsiy ¢ yKa3aHHBIMH paccMaTpuBaroTcst Takke Gopmyisi (a + b)® = a® + 3a’h + 3ab® + b% a® + b°




= (a + b) (a® + ab + b?). OxHako OHM HAXOIAT MEHBIIEE NPUMEHEHHE B KypCe, MOITOMY HE CIELyeT
H3JIMIIHE YBJICKATHCA BBIIIOJIHCHUCM yr[pa)KHeHI/Iﬁ Ha UX HUCIIOJIb30BaHHUC.

B 3akmrounTenbHON 4acTU TEMBI PACCMATPUBACTCS IIPUMEHEHHUE Pa3JIMYHBIX IIPUEMOB PA3JI0KECHUS
MHOTOYJIEHOB HAa MHOKUTEIH, & TAKXKE UCII0JIb30BaHUE TPEOOPa30BAHNUN LIEBIX BBIPAXKEHUM IS pEeLLICHUs
IIMPOKOTO Kpyra 3a1ad.

3namp GopMyIIBl COKPAIICHHOTO YMHOXKEHHS: KBaJPaTOB CYMMBbI U Pa3HOCTH JIBYX
BBIpa)KCHHﬁ; pPas3jInuHbIC CHOCOOBI PA3JI0KCHUSA MHOTOYJICHOB HaA MHOKUTCIIN.

Ymems yntate GopMysBl COKpALICHHOTO YMHOYXEHUS, BBIMOJHATH MPEOOpPa30BaHNE BBIPAKCHUN
MPUMEHEHHEM (OPMYJI COKpAIIEHHOTO YMHOKEHUS: KBajJpaTa CyMMbl M Pa3HOCTH JABYX BBIpaXXEHHE,
YMHOXCHHUA PA3HOCTHU ABYX BI)Ipa)KeHI/Iﬁ Ha UX CYMMY, BBIIIOJIHATDH PA3JIOKCHUC PA3SHOCTH KBAAPATOB JABYX
BI)Ipa)KCHI/Iﬁ Ha MHOXUWTCIIU, IPUMCHATH Pa3JIMIHBIC CII0COOBI PAa3JI0KCHUSA MHOTOYJICHOB HAa MHOXKHUTCIIN,
peoOpa30BbIBAaTh 1IEJIbIE BBIPAKEHUS; MPUMEHATh NMpeoOpa30BaHUE LEIbIX BBIPAKEHUN INPU pELICHUU
3a/1a4.

7. Cuctembl IMHEWUHDbIX ypaBHeHUH (13 u.)

Cucrema ypaBHEHMI C AByMs I€peMEHHbIMHU. PerieHue cucteM ABYX JHMHEWHBIX YpaBHEHHUI C
IBYMsI IepeMEeHHBIMU. Pellienre 3ajjau MeToI0M COCTaBJICHHSI CUCTEM YPAaBHEHHM.

OcHOBHasl 11eJIb - O3HAKOMUTD YYAIIUXCS CO CIIOCOOOM pEIICHUs CUCTEM JIMHEHHBIX YpaBHEHHI C
IBYMsI TIEpEMEHHBIMU, BbIPaOOTAaTh YMEHHUE PElIaTh CUCTEMbl YPABHEHUM M MPUMEHSATh UX MPU PEIIeHUU
TEKCTOBBIX 3a]1a4.

N3yuenne cucrem ypaBHEHUM pacmpeaenserca Mexay Kypcamu 7 u 9 kmaccoB. B 7 kiacce
BBOJIUTCS MOHSATUE CUCTEMbI U PACCMATPUBAIOTCSI CUCTEMBbI JIMHEHHBIX YpaBHEHHI.

W3noxxeHne HauMHAeTCs C BBEJIEHUS MOHATUS «IMHEHHOE YpaBHEHHE C JBYMsI epeMEHHbIMU». B
CUCTEMY YINPAKHEHHUHM BKIIFOYAIOTCS HECIIOXKHBIE 3aJaHUs Ha PEIICHHE JMHEHHBIX YPAaBHEHHU C JIBYMs
MIEPEMEHHBIMU B LIEJIbIX YUCIIAX.

dopmupyeTcs yMEHHE CTPOUTH TpaduK ypaBHeHHs a + by = ¢, rae a # 0 wiu b # 0, npu pasnuvHbIX
3HAYEHHSX a, b, c. BBeneHue rpaduueckux o0Opa3oB JaeT BOZMOXHOCTh HATJISIHO MCCIIEA0BATh BOIPOC O
YHUCJIE PEIICHU CUCTEMBI JBYX JIMHEHMHBIX YPAaBHEHUN C IByMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B JaHHOM TeMe€ 3aHMMAEeT H3yYEHHE AITOPUTMOB PEHICHUS CHUCTEM JBYX
JUHEIHBIX ypaBHEHUH € IByMs [IEPEMEHHBIMU CIIOCOOOM MOJICTAHOBKH U CIIOCOOOM ClloKeHUs. BBeneHue
CUCTEM II03BOJIACT 3HAYUTENIBHO PACUIMPUTh KPYI TEKCTOBBIX 3aJa4, PELIaeMbIX C IOMOILIBIO amnmnapara
anre6psl. [IpyuMeHeHue cucreM ymnpoiaer npolece nepeBoa JaHHBIX 3a7aul C OOBIYHOTO SI3bIKA HA SI3BIK
YpaBHEHUH.

3Hamp, 4TO TAKOE JIMHEMHOE YpaBHEHUE C JBYMs IEPEMEHHBIMH, CUCTEMA YPABHEHUM, 3HATh
pa3IMyYHbIE CIIOCOOBI PEUICHUS! CUCTEM YPaBHEHUN C JBYMsI IEPEMEHHBIMU: CIIOCOO MOJCTAHOBKH, CIIOCO0
CJIOEHHMSI; TOHUMATh, YTO YPaBHEHHE - 3TO MaTeMaTHYECKHI anmapar pelieHus pa3HooOpa3HbIX 3a1a4d U3
MaTeMaTHKH, CMEKHBIX 00JacTel 3HaHUMU, MPAKTUKH.

Ymems npaBunbHO yNoTpeONATH TEPMUHBI: «ypaBHEHHE C JIBYMS MEPEMEHHBIMUY», «CHCTEMa;
MOHUMATh UX B TEKCTE, B PEUU YUHUTENs, MOHUMATh (POPMYIUPOBKY 3a7a4i «PEIIUTh CHCTEMY YpaBHEHUIl ¢
JBYMSI TIEPEMEHHBIMIY»; CTPOUTh HEKOTOpbIe rpadHKy ypaBHEHUS C IBYMS MEPEMEHHBIMU; PEIllaTh CHCTEMBI
ypaBHEHUH C IBYMS IIEpEMEHHBIMH Pa3IUYHBIMU CIIOCOOaMHU.

8. Teopua BepoATHOCTEN M MaTeMaTMYeCcKana CTaTUCTUKA (4 u.)

OneMeHThl cTaTUCTHKU. HavyaneHble cBeieHUs 00 OpraHu3alui CTaTUCTUYECKUX UCCIIEIOBAHUM.
[IpencraBnenue AaHHBIX B BuAe Talmul, aumarpamm, rpadukoB. CpenHee pe3ylbTaToB H3MEPEHUH.
[TonsiTue 1 mpUMepbl CIIy4aifHbIX COOBITHH.

OcHoOBHasl 11€J1b- MOHUMATh IPAKTUYECKUI CMBICI CTATUCTUUECKUX XapaKTEPUCTHK.
VYuyamuecs: IoMy4aloT HadyalbHbIE NMPEICTaBICHUS 00 OpraHU3aldu CTaTUCTUYECKUX HCCIEeTOBaHUM.
OHM 3HAaKOMSATCA C MOHATHUSMHU T'€HEpPaJbHOW M BHIOOPOYHOW COBOKYHMHOCTH. [IpuBOIATCS mHpHUMeEpbI
MPEJCTAaBICHNUS CTATUCTHUUECKUX JAHHBIX B BHJE TAOJMUI[ YAaCTOT M OTHOCHTEIBHBIX YACTOT. Y4YalluMcs
MPeUIaraloTcsl 3aJaHus Ha HaXOXKJICHHE MO TaONUIE YacTOT TaKUX CTATUCTHUYECKUX XapaKTEPUCTHUK, Kak
cpeaHee apudMmeTHyeckoe, MoJa, pa3Max. PaccMmarpuBaercs BONPOC O HArIAJHONW HMHTEPIPETalH




craTucTHyecko wuH(opMaruu. V3BecTHble ydamIMMCs  CIIOCOOBI  HATJISAHOTO — MPEJCTABJICHUS
CTaTUCTHYECKHX JAHHBIX C TOMOIIIBIO CTOIOYATHIX M KPYTOBBIX JUArpaMM PACHIMPSIOTCS 3a CYET BBEACHUS
TaKMX ITOHATHM, KaK IIOJUTOH ¥ TUCTOTpaMMa.

N3yuyenue TeMbl 3aBepIIACTCS O3HAKOMIICHUEM YUYAIUXCS C IIPOCTEUIIUMU CTaTUCTUYECKUMHU
XapaKTePUCTUKAMU: CPEIHUM apU(PMETHUECKUM, MOJIOH, METHAaHOH, pa3MaxoM. YUalluecs J0JIKHbI yMETh
HCIIOJIb30BATh 3TU XAPAKTEPUCTUKH JJI aHAIM3A PsAJa JAHHBIX B HECIIOKHBIX CUTYalUsAX

3namb NPOCTEUIINE CTATUCTUYECKHE XapaKTEPUCTUKH.

Ymemo B HECIOKHBIX Cllydasix HAXOIUTh ITU XapAKTEPUCTUKH JUIS PSAAA YACIOBBIX JAHHBIX.

9. NoBTOpeHue. PeweHue 3agau (3 u.)
3akpernieHue 3HaHUI, yMEHUI U HAaBBIKOB, ITOJIyU€HHBIX HA YpOKax IO JaHHBIM TeMaM (Kypc
anreOpsl 7 Kiacca).



Ne i/m Ne Kommae DJIeMEHTHI TpeboBaHUS K YPOBHIO Bun DJIEMEHTHI Jomanmee Jara
YPOKa Tema ypoka CTBO Tun ypoka COJIepKaHuUs TIOJITOTOBKH YJaILMXCS KOHTPOJIA JIOTIOITHATENH 3aJIaHne IpOBE
B TEME qyacoB HOro JCHUA
coziepKaHust
1 2 3 4 5 6 7 8 9 10 11
| yerBepTH (27 YacoB)
IloBTOpenne (3 yaca)
1-3 1-3 IToBTOpenue 3 TIOBTOPCHUE [ToHSTHE LENbIX, YMeTh CKIIaIbIBaTh, MaTeMaTHIeCKHI
JPOGHBIX, BBIYMTATh, yMHOKATh U JTUKTAHT
JIETIUTh JIECATUYHBIC 1
panmoHaJIbHBIX,
OOBIKHOBEHHBIE
TIOJIOKUTENBHBIX, podH
OTpULIATCIIBHBIX U
JIp.; CBOICTBA
JIECTBHM HaJ
YKUCJIAMU;
BobipaskeHusi, TOKIecTBa, ypaBHeHus (18 yacos)
4 1 Yucnosbie 1 [ToBTOpEHHE Criokenue, YMeTb cKaapiBaTh, MaTemaTHaecKkuit m. 1,Ne2,
BBIpa)KeHWUsI, 11. 1 " BHIUUTAHHE, BBIYUTATh, yMHOXKATh U JIMKTaHT 6(a-r), 15,
3aKperuIeHne yMHOKEHIE, JICTIUTh JIECATHYHBIC 1 18
H3VIEHHOrO OOBIKHOBEHHBIE
At IS (93045 Npobu
MaTepuaia JIECITUYHBIX U
OOBIKHOBEHHBIX
nIpobeit
5 2 Bripakenus 1 [Ipumenenne [IpaBmna cnoxeHust YMeTh HaXOAUTh OpoHTANTBHBII m. 2, Ne21,
C TIEPEMEHHBIMU, 3HAHUUI MO 0KUTEIbHBIX U 3HAYCHUE BBIPAKEHHUS orpoc 23, 25, 30,
m2 ¥ yMEHHH OTPHLIATEINBHBIX TIPH 3aIaHHBIX 45
YHCcen 3HAYCHUSIX MTEPEMEHHBIX
6 3 Bripaxkenus 1 3akperuieHre JeiicTus ¢ 3HaTh IpaBMIIa CamocrosarenpHass | YMmeHHe I 2,
C TIepeMEHHBIMH, HM3yICHHOTO TTOJIOKUTEIIEHBIMU 1 CITOKCHUST, YMHOXKEHUsI, | pabora (10 MuH): | HaXOmUTH Ne 28 (a),
m2 MaTepuaa OTPHUIIATEIbHBIMH nenenusi otpuniarenbabix | C-1, Nel(a;B), 3HAYEHUE 32, 39,46
YHUCIIaMA YHCEIT M YHCEN C 2(a); BBIPAXKEHHUS
pa3HBIMH 3HAKAMHU C-4,.Ne2,3(a) paIMoHab-

(IM)

HBIM CIIOCOOOM




7 CpaBHeHue O3HaKOMJICHHE | 3HaYyeHMUS YHCTOBBIX 3HATH CIOCOOBI OpoHTATBHBIN 1. 3, Ne 49,
3HAYCHMA C HOBBIM W anreGpaneck X CPaBHEHH THCIIOBEIX K 51 3 51, 53 (a),
BBIpaXKeHU 1.3 y4eOHBIM . OYKBEHHBIX BRIPOKCHUH. | WHIUBHIYaJTIbHBIN 67,69
BBIPKCHUH
MaTEpHATIOM YMeTh cpaBHUBATH orpoc
BBIPAKCHUS
8 CpaBHeHue 3akpersieHue UreHne HEpPaBEHCTB U | YMeETh YUTATh U MatemaTtnueckuii | YMeHue 1. 3, Ne 58,
3HAYECHHUH W3Y4EHHOTO 3aITiCh B BUJIE 3aITChIBATh JIUKTaHT COCTaBJISITh 62, 65,
BLIpa)I(eHPIP'I, m3 Martepualia HCPAaBCHCTBA U B HEpaBEHCTBA U pemarb 68 (a, 6), 66
BHJIC ZIBOMHOTO JIBOIHBIE HEPaBEHCTBA TEKCTOBBIE
HEepaBeHCTBA
3ajla4yu Ha
CpaBHEHHE
BBbIpaXKeHuil (B
TOM 4YHUCIIE U
Ha TIPOIIEHTHI)
9 CsaoiicTBa IloBTOpenue 3HaHME CBOWCTB 3HaTh (HOPMYIHPOBKU IIpakTuueckast m. 4, Ne 72,
JEUCTBUIHA U CUCTeMaTH3a | ACHCTBHNA Hax CBOMCTB JeHCTBHMIt Hal pabora 74,79 (a),
HaJ1 yuciaamy, .4 LMS 3HAHUH YHCIIaMU —— 81,83
10 CaoiicTBa [Iprmenenue 3HaHKe CBOWCTB YMETh: IPUMEHSTh CamocrosarensHas | [Ipumenenue .4,
IEeNCTBUI 3HAHWAHI IENUCTBUN HAJ CBOICTBA AEHCTBHII HAL pa6ota(10 mMuH): CBOICTB No71(a,B),
HaJ YyucliaMy, 1.4 U yMEHUiA YHCIIAMU YHUCIIAMH I C-6,Ne 1,2.3 nericteuii Hany | 75(a,B),78,80,
npeoOpa3oBaHus (AM) YHCTaMHM IS 82
BBIPAKEHUI paluoHaNu-
3aIun
BBIYHMCIICHUI
11 Toxnecrsa. Osnakomnenue | [ToHsaTHs TOXKIECTBA, 3HaTh: oNpeaeTeHne OpoHTANTBHBII . 5, Ne 86,
ToxnecTBEeHHBIE C HOBBIM TOXIECTBEHHO TOXIECTBA U u 91, 93,109
npeoOpa3oBaHus y4eOHBIM PpaBHBIX TOXJICCTBEHHBIE WHIBHUIYaJIbHBIN
BBIp@KEHU, 1.5 MaTepuaIoM BBIpaXKECHUH npeoOpazoBaHUs onpoc
BBIPAXKEHUH
12 Toxnecrna. 3akperieHne [IpuBenenne YMeTh: IPUBOIUTH Wunusunyansasie | CocraBieHue . 5, Ne 96,
ToxmecTBeHHBIE M3yICHHOTO TTONOOHBIX MOJOOHBIE ClTaracMebIe, KapTOYKH BEIpaXXCHUH 99,102 (a, 0),
npeoOpa3oBaHUs Marepurana cmaraembix. [IpaBuna | PackprIiBaTh CKOOKH, TI0 YCIIOBHIO 103 (a-B),
Beipaxenwuii, 1.5 PacKpBITHSI CKOOOK YIPOIIATh BBIPaXKEHUS, 3a/la4d " €ro 108

UCIIONB3YS
TOXIECTBEHHBIC
npeoOpa3oBaHUs

YIIpOIIeHne




13 10 Toxnectra. IIpumenenue CoiicTBa neiicTBuit Pacrmpste u 0600marte | [IpoBepounas Ym™merb . 5, Ne
ToknecTBeHHBIE 3HaHUH HaJ| YHCIIaMH, 3HaHUA O BBIPAKEHHUAX U | CAMOCTOSTEIIbHAS camocrosTens- | 105(a,0,8)106
npeoOpa3oBaHUs U YMEHUH MpaBuUJia ICHCTBUI ¢ UX MPeo0pa3OBaHMUSIX, pabota(15 muH): HO BEIOUpATh (a),107(a),
Beoipaxxkenuit, n.5 OOLIKHOBEHHEIMH U npeaBuneTh Bo3MokHble | C-7, Ne 3 (a, 0, B), | pamwoHanbHbI | 110
JICCATUIHBIMHU TOCJIEICTBHSI CBOHMX 3 (a, 0), 5 (a, 0), crocod
npobsivu. [1paBuna JIeUCTBHH. 6 (a, 6),7(a, 0) perieHus
PacKpBITHSI CKOOOK. (AM) 3a71a4,
npeodpaszoBa-
HHS
BBIpaXKEHHH,
TIpUBE/ICHUS
TOTOOHBIX
claraeMbIX
14 11 KonTtpoabHas Kontpons CaolicTBa IEUCTBUI YMeTh NpUMEeHSTh NumuBumyansHOE [ToBTOpHUTH
padora 1 3HaHUHN HaJl YUCIIaMHU. 3HaHUE MaTepHana Inpu pelieHue MaTepHa
«BbIpaxkeHnus. Y yMEHUHI IIpaBuna packpelTusi | BBIIOJIHEHUU KOHTPOJIBHBIX n. 1-5
ToxnecTBay, m.1-5 CKOOOK yIIpaKHEHUH 3a/1aHUM
15 12 YpaBHEHHE Osnakomnenue | CBoiicTBa, YMeTh HaxomWTh MaremMaTu4ecKuii m 6, Nell7,
U €ro KOpHH, 1.6 C HOBBIM UCTIONB3yeMbIe TIPU KOPHHU ypaBHEHUs (U1 JIMKTaHT 120 (a, 1),
y4eOHBIM peLIeHNH ypaBHEHUH | JIOKa3bIBaTh, YTO UX 123.125
MaTepuaioM HET) '
3HATh OINpeeICHUE
ypaBHEHHUsI, KOPHS
ypaBHEHHS,
PaBHOCHITBHBIX
YpaBHEHUI
16 13 Jluneiinoe Osnakomienn | Ilonstue nuaeliHOr0 | 3HATH: OmMpeeNeHNe ®OpoHTANBHBII m. 7,
ypaBHEHHE C OTHOU € C HOBBIM YpaBHEHUS C OJHOI JUHEHHOT O orpoc Ne 127 (a-B),
TIepEeMEHHOM, 11.7 yaeOHBIM TIepeMEHHO YpaBHEHHS C OITHON 128 (a-1),
MaTepraTioMm TIepEMEHHOM 129 (a-1),
139
17 14 JlunetiHOE 3akpervieHre CBoiicTBa ypaBHEHMII 1 | YMETh peIIaTh WunuBunyansHele | YpaBHEHUSA m. 7, Nel31
YpaBHEHHE C OITHOU TIQTY9EeHABIX TOXICCTBEHHEIS JIMHEHHBIC YPaBHEHHS KapTOYKH C MOOYIISIMU (a, 0),
TIePEMEHHO, I1. 7 3HaHUH TpeoOpa3oBaHUs OJTHOM TIepeMEHHO 132 (a, 6),
133 (a, 0),
140 (a, 0),

141




18 15 Perienue 3anau c OzHakoMIIeHHE C | ANTOpUTM pelleHuUs 3HaTh aIrOpUIM perieHns | PpoHTAIBHAS . 8,Ne 144,
TIOMOIIBIO YPaBHEH U HOBBIM 32724 C TIOMOIIIBIO 33,144 C IIOMOILBIO Y MHIMBUTyaJTbHAs 146,150,
m.8 y4eOHBIM COCTABIICHUS YPaBHEHNH | COCTABJICHNSI ypaBHEHHI pabora 155
MarepraIoM
19 16 Pemenne 3aay ¢ 3akperuienne | CBolicTBa ypaBHEHHH, Ywmers pemats 3anaun ¢ | [pakrukym, Pemenne m. 8,
TIOMOIIBIO YpaBHEH U HU3Y4EHHOIO JIPUMEHSIEMBIE IIPU MIOMOIIIBIO JTMHEHHBIX (DPOHTATBHBIA OMPOC | JIOTUYIECKUX Nol52,154,15
.8 Marepuana peteHu YpaBHEHHH C OHOU 3amaq 9,
nepeMeHHOM 166
20 17 IoBTOpenue [pumenenne 3anau Ha ABIKEHME M | YMeTh pemiath 3a7a4uu ¢ | CamocTostTebHas Pemenne n.8,
«YpaBHeHHMe C 3HaHUH U POLICHTBI MIOMOIIBIO YPaBHEHU pabora (15 mun): JIOTUYECKUX Ne149,156,16
O/THOI YMeEHMiA C-10,Ne 1,2,34,5,6 3a1a4 0,
nepeMeHHO» am) 164
21 18 KontponbHast Kontpons, YpaBHeHws ¢ o1 VMeTh 06061aTh U NumvBryansHoe [ToBTopHThH
padora 2 OlLICHKA HOI IepeMEHHOV, PACHIPSITH 3HAHHKS, peliieHue m. 6-8
«YpaBHeHHe ¢ KOHTPOJIbHBIX
't Y KOPPEKLWs 3a/1a4u CaMOCTOSITEITEHO BBIOMPATH
OHOH 3HAHHH G 3a/1aHui
TnepeMeHHoii», 11.6- CIOCO0 peIICHHA
8. YPaBHEHHH, BIIAIETh
HaBBIKAMH KOHTPOJIS 1
OIIEHKH CBOMX 3HAHUN
®yuknun (12 yacos)
22 1 Uro Takoe (yHKIms, Ognaxomiienve ¢ | DyHKiwst, 3aBicUMasi 1 | 3HATH OMpeIe/ieHne OpoHTanbHas m. 12,
m12 HOBBIM He3aBUCHMas TiepeMeH- | (DyHKIMK. U MHIUBHTyaJIbHAST Ne 259,262,
yueOHBIM HBIE YMeTh ycTaHABIHUBATH pabora 265,266
MaTepHATIOM (hYHKIMOHATEHY O
3aBHCHMOCTb
23 2 Beruncnenve OgHakomiieHre ¢ | 3HadeHue QyHKIIH YMeTh HaXOUTh 3HAUCHUE | TEKYIIIHiA m. 13,
3HadueHni QYHKIIIT HOBBIM (dhyHKIIIHN IO Ne 267,270,
1o (hopmypie, 11.13 yueOHBIM hopmyne 273,281
MaTepraioMm
24 3 I'paduk Oznakomienn | OmnpenencHue 3HaTh ompeaeTcHNe ®poHTATHHBIH m 14,
¢byaKIMN,I. 14 € C HOBBIM rpaduka rpaduka. orpoc Ne 286,
y4eOHBIM ¢byukuuu. YreHue Ymers 1o rpaduky 288, 294

MaTepruaioM

rpa¢uKoB

HaxXoIuTh 3HAYCHHUEC

hyHKIUHN WH
aprymMeHTa




25 I'paduk 3akperuieHue Harnsnaoe YMets o WnmiBuyansHele . 14,
Oyukiwmy ,0.14 IOJTy4EHHBIX MPeNCTaBICHHE O JIAHHBIM TaOJHUIIBI KapTOYKH Ne 290,
SHAH 3aBUCHMOCTH MEXKAY | CTPOHUTH rpaduK 292, 295,
BENTMYMHAMHU 3aBHCHMOCTH BETUYHH
296 (a)
26 IIpsmas Oznakomiiene | Onpenenexue 3HaTh MOHATUS MPSAMOL DpOHTATBHBIH m. 15,
MIPOMOPLIMOHAITB- C HOBBIM npsAMOH TPOTOPIHOHATEHOCTH, orpoc, paGota Ne 299,300,
HOCTb U ee rpaduK, y4eOHBIM MPOMOPUHOHATEHOCTH | oy hypripprerra C Pa3IATOUHBIM 303,
n.15 MarepuaIoM 310
€p K03 pHLIeHTa MPOMOPIHOHATHHOCTH, MaTepraoM
MPONOPLMORANEHOCT | 1oy
" K03 puLMeHTa
27 [psmas 3akperieHne I'paduk npsmoit VMETh HAXOIUTh [IpakTudeckast m 15,
TPOITOPIIMOHANb- MOJTy4EeHHBIX TPOITOPIIMOHATb- Ko3hbuIHEHT paborta. Ne 304,
HOCTB H ee 3HaHUH HOCTH 306,311, 357
MIPONOPLIMOHAIILHOCTH, ()
rpadux, 1m.15 CTPOVTH TpaduK (yHKtmm
y=ke
Il yverBepTH (21 yac)
28 Jluneiinast Ognaxomiienue ¢ | OnpeneneHue Ymerh HaxomTh 3HadeHne | DpOHTAIBHBINA 1. 16,
byHKIMS HOBBIM JIMHENHOM (DYHKLIMH. (DYHKLIM TPH 33 /IAHHOM u Ne315,
u ee rpaduk, .16 y4eOHBIM I'pacmk imuHeiHo# 3HAYCHUH apryMEHTa, WHIMBUY TbHBIA 318,330,
MaTepHATIOM byHKIIH HAXOIUTh 3HAYCHHE onpoc 336(a)
apryMeHTa TIpH 3aJIAHHOM
3HAYCHUH (DYHKIN
29 JluneitHas 3aKperuieHre IIpuvepsI OCTPOCHIS | Y veTh cTpomTh rpaduk [TpaxTieckas m. 16,
byHKIMS VBY4EHHOTO TpadUKOB JTMHEHHON N pabora. Ne 320, 322
JIHEIHOHN QYHKITIT
u ee rpaduk, 1. 16 Marepuana dhyHKIIN (a, B), 324 (a,
B), 326
30 Jluneiinast [prmvenerme Pacrionoxenvie Ymets 1o rpaduxy Maremaruueckuii | [loctpoeHue . 16,
GbyHKIHSA 3HaHUH TpadHKoB QPyHKINH HAXOJIHTh 3HaueHrst Ku b JTUKTaHT rpaduka Ne 329,
 ee Tpavk, .16 M yMEHHUIH y=kx+b mpu dyHKIHH, 334,337, 369
paglmqm,lx 3HAYEHISIX K e
u
HECKOJBKHMH
bopmymamu,

m17




31-32 10-11 | 3apanue QyHKIUH Cucremanmsarms | [loctpoenne rpadukoB | YMeTh pacmmpsTs U CamocrosiTenbHas . 16,
HECKOJIbKUMH 3HAHW ydaImxcsl| JTIMHEIHOW GyHKIMK | 0000maTs 3HaHUs O pa6ora(l5 mun): Ne 332,
¢dopmynamu 1m.17 MIOCTPOSHHH TpaduKa C-13,Ne 1,2(1), 338,371, 372
JMHEHHOW (YHKIINH, 4(1), 5(1) (AM)
UCCIe0BaTh B3aUMHOE
pacrooxenue
rpaduKOB JTHHEHHBIX
dhyHKIMH
33 12 Kontposnbnasn Konrpons KoopmmHate! To- ek Ywmers crpouth rpaduku | MumBuiyansHOe IoBropuTs
padora Ne3 3HaHUH U niepecedeHyst rpaduka ¢ | GyHkumid y=Kkx u peleHue n. 14-16
«JInneiinas YMEHUH KOOPAVHATHBIMU y=kx+b KOHTPOJIBHBIX
byuxuusn», n. 12- OCSIMH, KOOPIMHATBI 3aJaHui
16. TOYKH TIepECeUeHHUS
rpauKoB IBYX
JIMHEHHBIX QyHKIHI
Crenenb ¢ HaTYpaJIbHBIM NOKa3aTeseM (13 yacoB)
34 1 Ornpenenenvie KomOurmpopan | Onpenenenue 3HATh THOHSTHS: CTCIICHb, OpoHTATBHAS m 18,
CTEICHH C HBIN CTEICHN C OCHOBAaHME CTEIICHH, 1 MH/IVBUTyaIbHAS Ne 374 (a-1),
HaTypaIbHBIM HaTypaJIbHBIM [10Ka3a- TOKa3aTelIb CTEIICHN pabora, pabora B 376 (6,1, ¢,3),
nokasaresnem, m.18 TesieM. OCHOBaHuMe rpymmnax 380, 381 (a,
CTEIEHH, I0KA3aTeNb B), 400
CTeIIeHN
35 2 Omnpenernenne 3akperuieHre Bossenenne VYMeTh: MaremaTnyeckuii | YMmenue nojab- | 1. 18,
CTETIEHHU C HU3y4IEHHOTO B CTEIIEHb, YETHAS - BO3BOIUTH UKTAHT. 30BaTLCA Tab- Ne 385 (a-B),
HaATypaJIbHBIM Marepuana CTETICHb, HeUeTHas YHCTIa B CTETICHE; WnnuBuyanpHele | NHIEH 388 (a-1),
rokaszaresnem, 1. 18 CTEICHb - 3AIIONHSATE U KapTOYKU crenenei npu | 393,
oopMIATH TaOMHITEL, BBILIOTTHCHITH 401 (a)
3a/laHui
- OTBEYATh Ha BOIPOCHI HOBBIICHHOI
C TIOMOIIBIO TaOTHIT CIHOKHOCTH
36 3 YMHOKEHnE O3HakoMyieHre | YMHOKEHHE 3HaTh MpaBuiia DpOHTATBHBIH m. 19,
U JIEeIIeHNne C HOBBIM U JEJIEHNE CTENIEHEN YMHOXCHUS orpoc Ne 404,
creneHei, .19 yueOHBIM U JIEJICHHS CTEIECHEN ¢ 406,415,
MaTepraioMm OJIMHAKOBBIMHU 416 (a-B), 423

OCHOBaHHUAIMHU




37 YMHOXEHHE 3akperuieHue CreneHs uncna a, YMeTb NPUMEHSTH WnmiBuyansHele m. 19,
U JeJICHUE HU3Y4EHHOI'O HE PaBHOI'O HYIIIO, C CBOICTBA CTETICHEN KapTOUKU Ne410 (a-B),
cremneHei, n.19 Marepuaa HYJIEBBIM JUIsl YIIPOUICHHUS 417 (a, B, 1),
roKa3zaTteynemM YHCITOBBIX U 420 (a, B),
areOpandecKux 426
BBIPaXKEHUI
38 BosBenenue B OsHakomieHnu | BosBenenue 3HaTh IpaBuiIa Marematudeckuii 1. 20,
CTETIEHb € C HOBBIM B CTEIEHb BO3BEJICHUS B CTETICHB JIUKTAHT No 429, 432,
NPOU3BENEHUS U y4eOHBIM MIPOU3BEIEHUS MIPOU3BEICHUS 436 (a, 1, e),
crenenu, .20 MaTepHaIoM 437 (a, B, ),
453
39 Bo3penenue 3akpericHue | YMHOXCHHE YMeTh BO3BOAUTH CamocrosTenbpHas 1. 20,
B CTETECHb U3Yy4EHHOTO Y JIeJIeHHe CTETIEHeW. | CTETeHb B CTENeHb pabota (15 mMuH): No 438,
MIPOU3BENICHUS U Marepuana Bo3Benenne C-21,Nel,3,5, 442,444,
crenenu, 1m.20 CTEIEHH B CTCIICHb 4,6,7,8,9 (IM) 454
40 OIHOYIEH U €ro O3znakomienne | OnHOWIEH, 3HATh MTOHATHS: DpoHTATBHBII m 21,
CTaHIAPTHBINA BHUL, C HOBBIM CTaHIAPTHBIN BUJ ONI- | OIHOYJIEH, orpoc Ne 458, 460
n.21 y4eOHBIM HOUJICHa, KO3 GULIEHT (a),
MarepuaIoM KO3 PUIMEHT OIHO- OIHOWIEHA, 464, 466 (a)
qJIeHa CTaHJAPTHBIN
BUJI OIHOWIEHA
41 YMHOXKEHUE O3HakoMJIeHHE | YMHOXEHHE 3HaTh ATOPUTM ®poHTanbHasA m 22,
OJTHOUJICHOB. C HOBBIM OJTHOYJICHOB, YMHO)KEHMSI OTHOUJIEHOB | i No468 (a, ),
Bosberetie y4eOHBIM BO3BEJICHUE 1 BOSBE/ICHHE ONHOWICHA | ooy n i ras 469 (a-B),
OJIHOWIEHA MaTepranioM OAHOTICHA B HATYpaJIPHYIO CTCIICHD paGora 472,481
B EATYPAIEHYIO B HATYpaJIbHYIO
CTeTIeHs, .22 CTCTCHB
42 YMHOXEHHE [Ipumenenne YMHOXEHHE YMeTh npuMeHsITh CamocrosrenpHas m 22,
OTHOYJICHOB. 3HAHWUHI 1 M BO3BEIECHHE B MpaBujia YMHOKCHMA pabora (10 mun): Ne 477,474
Bo3ssenenue yMEHH I CTeleHb OlHOUNEHOB, Bossenern | C-24, 1, 3, 4 (a, 6), (a,0), 480 (a-
OJJHOYJIEHA B CTENEHD 7(1), 5 (AM)
OJIHOYJIEHA OJJHOYJICHOB JUTA YTIpOIIeHHS r), 482
B HaTypalbHyto BBIPAKEHUH

CTEIEeHb, 11.22




43 10 OyHKIMA O3HakoMIICHHE | (Dymkims y = X, 3HAaTh TOHSTHUS: IIpakTryeckas . 23, Ne
y=x"nuee N H06B}’IM rpaduk QyHKIMH nmapaboIa, BETBH pabora. 485, 487
rpaduk, m.23 i:;i HII:M y= X%, CBOICTBA nmapaboIIbl, OCh (a, 6), 497
cPHATIOM GbyHKIHH. CUMMETPHH Napadosl, (a, 6), 498
[Tapabomna, och BETBU MapaboIIbl,
CHMMETPHA BEpIIMHA I1apaboIbL.
napaboIbl, BETBH YMeThb CTpouThH
napaGonkl, BepuHa | napadomy
napaboIbI
44 11 OYHKIHS OsHakomieHne | OyHKIHS YmMmers: WnnuBuyansHble m. 23,
y= X i ee C HOBBIM y= X, ee rpacuik u - OIMCBIBATH KapTO4IKH Ne 489,
rpaduk, m.23 Y4eOHBIM CBOICTBa reOMETPHUUECKUE 490 (a, B),
MaTepHajIoMm CBOICTBa KyOM4eCKOit 493(s),
napaboJbr; 494(a),499
-HaXOJUTh 3HAYCHUC
by y=x"na
3aJJaHHOM OTpE3Ke;
- TOUKH [TepeceyeHus
niapadoItbI ¢ rpaguKoM
JIMHEHHOH YHKIMN
45 12 I'paduueckmii O3HakoMJjieHHe | AJITOPUTM Ywmets crpoutsh rpaduku | OpoHTaTIbHAS m.23,
CTIOCO0 pereHus C HOBBIM rpaduuecKoro (yHKIMH, HAXOUTH u Ne492.,495(8),
ypaBHEHUH YaeOHBIM pelieHus ypaBHEHU | KOPHH YpaBHEHHS IO WHIWBUAYaJIbHAS 535(0,1,e),56
MAaTepHaIoM rpaduKy pabora 0(6,1). 566(a)
46 13 KonTtpoabHnas Kontpoms, Cremiens u ee YMers: NHmBuyansHOE IoBTOpUTH
padora Ned OIlEHKa cBoiictBa. OmHo- - YMHOXXAaTh pelieHue m 18-23
«Crenens ¢ 1 KOPPEKLMSL wieHsL. | pajux Y BO3BOJIUTH B CTEIICHb KOHTPOJIBHBIX
zilﬁggj::e]:«t, . 3HaHUH yrrapay =x° OIIHOYJICHBI; i 3aaHui
18-23 - CTpOUTh TpahuK Y=X
MHuorouJjienbl (18 yacos)
47 1 MHOIOWIEH ¥ ero KombrrmpoBan | MHOro4ieH. YMeTh IpUBOIMTH OpOHTATBHBIN m. 25,
CTARAPTHBI B, HBIN [NonoGHBbIe wieHsI TIO7IOOHBIE ClIaracMble orpoc Ne568 (a, 6),
25 MHOTOWJIEHA. g;g (a, 6),
CraHzmapTHBIH BUA 552

MHOIo4JicHa




48 MHorowieH u ero 3akperieHue Crenens MHOrou1€Ha | YMeTh HAXOAUTh WnmBuyansHele m.25,
CTaHJAPTHBII BUJ, H3Yy4EHHOTO 3HAUCHUE MHOTOWICHA U | KapTOUKU Ne574,578,58
m25 MaTepHaia OIPEENATh €r0 CTEIEHb 0,
583,584(a)
1l yerBepTsh (29 uacos)
49 Cnoxxenue u OgHakomrtenrie | CriokeHHe U BBIMUTaHKE | Y METh pacKpbIBaTh [pakrieckas 1. 26,
BBIYUTAHHC C HOBBIM MHOrowicHoB. [Ipapwia | ckoOku. YMeTh pabdora. (I.M.) Ne 586, 587
MHOT'OWIEHOB, 1126 y4eOHBIM PacKpBITHS CKOOOK CKJIaJIbIBaTh U BHIUUTATh (a-B), 592,
MartepuagIoM MHOTOWIEHBI 596, 611(a)
50 CrnoxeHue u [Mpumenenue [IpencrapnexHue YMeTh pemiaTh CamocrosTenbHas 1. 20,
BBIYUTAHHE 3HaHUH MHOTOYJICHA YpaBHEHHUSI. pabota (15 mMuH): Ne 603, 605
MHOTO4JICHOB, 11.26 U YyMEHUH B BH/IC CyMMBI HITH YMeTh NpesCTaBIsITh C-26, Ne 1 (a, 0), (a-B),
pAsHOCTH BBIPaXKEHHE B BUJIE 2,4,5,6(1,2,3) 607,611(6),
CYMMBI WJIH Pa3HOCTH (AM) 612
MHOTOHICHOB MHOTO4JICHOB.
51 YMHOXKEHUE O3HakoMJIEHH | YMHOXCHHE 3HaTh PaBUIIO DpoHTANBHBII m. 27,.
OIHOYJICHA Ha € C HOBBIM OHOYICHA Ha YMHOXXCHHUS orpoc Ne615, 617
MHOTOYJIEH, 11.27 yaeOHBIM MHOTO4JICH OJTHOYJICHA Ha (a-B),
MaTepHaioMm MHOTOYJICH 618 (a, 6),
630 (a-B),
650 (a)
52 YMHOXeEHNE 3akperieHrue VYMHOXEHNE VYMeTh: WnnuBuayanbpHbIe m 27,
OJHOYICHA Ha HM3y4ICHHOTO OJJHOUJIEHA Ha -yMHOXAaTh KapTOYKH Ne624 (a, 0),
MHOTOYJIEH, 11.27 Marepurana MHOTOWIEH OITHOWICH Ha 631 (a, 0),
MHOTOYJICH; 635 (a-B),
- pelath ypaBHEHHUs
p P 637 (a, 6),
652
53 Briaecenne Osnakomienue | Pazmoxenue 3HaTh pa3ioKeHHe ®OpoHTANBHBII m. 28,
o01ero C HOBBIM MHOTOYWIEHA HA MHOIrOWIEHa Ha MHO- orpoc Ne656, 659,
MHOTOJICHA yueOHBIM MHOXKHUTEJIH. JKHUTEJH C TIOMOILBIO 660 (a, 6),
3a CKOOKH, 11.28 MaTepraIoM BhiHeceHre 061Iero BEIHECEHHS OGMIEr0 673

MHOKUTEIS 38
CKOOKH

MHOKHTEIS 38 CKOOKHU




54 8 Brmnecenne 3akperuieHue Beirecenne oOriero YMeTh pacKiapBaTh TEKyIIUi . 28,
o01Iero HU3y4CHHOTO MHOXHTEIIS MHOTOYICH Ha Ne 662, 665
MHOTO4JICHA Marepuaia 3a CKOOKH MHOHTEITH CIIOCOOOM (a, 0), 667,
3a CKOOKH, 11.28 BBIHECEHHST OOIIIEro 674 (a),
MHOXHTEJSI 32 CKOOKH 676
55 9 Brinecenne [Ipumenenue [IpencraBnenue B Ymets BeIHOCHTH 001t | CamocrosiTensHas . 28,
ob1iero 3HaHUH BU/IE TIPOU3BENICHUS MHOXKUTEINb 338 CKOOKH pabora (15 mun): Ne 670(a-B),
MHOTO4JIeHa Y yMEHUM CYMMBI C-32, Ne 1 (a, 0), 671 (a-B),
3a CKOOKH, 11.28 2 (a, 0), 4 (a, 0); 672(a-B), 674
C-31,Ne2(JIM) (6),
675
56 10 KoHTpobHas Kontponb [poussenexHue YMeTh yMHOKATh WNuauBuyansHoe [TorTOpHUTH
paGora NeS SHAHM 1 OJIHOYJIEHA U OHO'WICH Ha MHOTO'WICH. | pellieHne n. 27-28
«Cnoxenue u YMEHUH MHorouieHa. Cymma YMETE BEIHOCHTL OOUIMI | koHTpOMBHBEIX
— 1 pasHOCTE MHOXHTENb 32 CKOOKU sajanuit
MHOrOraeHOB, oroweHos
57 11 YMHOXKEHUE Kom6unupo- YMHOXeHHE 3HaTh IPaBUIIO DpoHTANBHBII . 29,
MHOTO4JIeHa BaHHBIN MHOTOUICHa YMHOXEHUS orpoc Ne 678,
Ha MHOI'OYJIEH, YPOK Ha MHOI'OYJICH MHOT'OYJIEHA Ha 681,684,
m.29 MHOTOYJICH 704
58 12 VMHOKEHHE 3akperuieHue YMHOXeHne YMeTh BBITIOIHST YMHO- VunvBuyyansHbie . 29,
MHOTOWICHA Ha 3y4EHHOTO MHOTOUYICHa JKEHHe MHOTOUWICHa Ha KapTOUKA Ne 687 (a-B),
MHOTOYJIEH, 11.29 Marepurania Ha MHOTOYJICH MHOTO4JICH 690 (a),
697 (a, 0),
705
59 13 YMHOKEHHE [prmenerme YMHOXeHHne YMeTh 10Ka3bIBaATh TOXKICS- | TEKYIIHMi m. 29,
MHOTO4JICHA 3HAHUH MHOTOYJIEHa CTBa U JEITNMOCTH bIpaKe- Ne692 (a),
Ha MHOTO4WIEH, 11.29 ¥ yMEHHH Ha MHOTOWIECH HUN HA 9HICIO 695 (a),
698 (a, 0),
706
60 14 Paznoxenve Opnakomerre ¢ | Criocod TpyImmp OBKH 3HaTh C1I0c00 NHmBunyansHbie . 30,
MHOTO4JIEHA HOBBIM TPYIITUPOBKU KapTOUKU Ne709 (a-B),
Ha MHOYKUTENN y4eOHBIM VIS pa3IOKEHHS 710 (a, B),
CII0CO00M MaTepHaTIoM MHOIO4JICHA Ha 712 (a, B),
TPYHIMpPOBKY, 11.30 MHOXHTEIN 719




61 15 Paznoxkenrie 3akpervieHre Paznoxenne YMeTh packiaapBarh Maremariaeckuii 1. 30,
MHOTOWwIeHa H3Y4EHHOIO MHOro4jeHa MHOTOWICH HA MHOXKUTEIM | [UKTAHT Ne711 (a-1),
Ha MHOYKUTEIH Marepuaa Ha MHOYKUTESTH CIIOCOOOM TPYIIIHPOBKH 713(a),
CII0C000M CII0CO00M 715(a),
TPYHIIpPOBKY, 11.30 TPYIITUPOBKU 720(a)
62 16 Paznoxenue ITpumenenue Paznoxenue YMeTh MpUMEHSITh TEKYLIUI Jenenue c . 30,
MHOTO4JIeHa 3HAHUM MHOTOYJIEHA crocod OCTaTKOM Ne714 (a),
Ha MHOXKUTEITH M yMCHHi Ha MHOXKUTEIN TPYIITUPOBKH TIPU (myHkr 31) 716 (a, 0),
CII0COO0M CII0COO0OM Pa3IOKEHUN 720 (0), 753
IpynnupoBky, m.30 TPYHITUPOBKH MHOTO4JI€Ha Ha
MHOXHTEIH
63 17 [ToBTOpEHUe O00011IEHNE U Pasznoxenue YMeTh pacKiiaapBarh CamocrosaTenpHas . 30,
«I[IpousBenenune cucTemMarizalys | Ha MHOXKHUTEIH Ha MHOKHTEITN pabota (15 mMuH): Ne717 (a),
MHOTOYWIECHOB» 3HAHUH TpexdsIcHa KBaJIpaTHBIN TPEXWICH C-35,Ne 1 (a, 0),2 718 (a, 0),
YHAIIXCS CrocoOOM TPYIIITUPOBKH (a), 3(1), 4 721,778,
(M) 790(a,0)
64 18 KoHuTpoabHas Kontpons [IpousBenenue YMeTh BBITIONHATH YMHO- WnnuBunyansHOE [ToBTOpUTH
padora Ne6 3HaHUH 1 MHOTOYJIEHOB KEHHE MHOTO4JIEHa Ha penrenue . 29-30
«TIpoussenemnue YMEHUM MHOIO4JIEH. Y METh KOHTPOIBHBIX
MHOTOWICHOB, MPUMEHSTH CIIOCO0 3a1aHuit
11.29-30. TPYIIIHPOBKHU NIPH
Pa3IOKEHUN MHOTOWIeHA
Ha MHOXHTEJH
@D opMyJibl COKPAIIEHHOT0 YMHOkKeHus (18 yacoB)
65 1 BosBenenue B Kom6uampo- | KsampaTsr 3HaTh GOPMYITHUPOBKY OpoHTANBHBII m 32,
KBaJ[paT CyMMBbI BaHHBIH Y CYMMBI Pa3HOCTH KBaJpaTa CyMMBI H orpoc Ne 800, 804,
Y Pa3HOCTH JIBYX JIBYX BBIPAXKCHHI KBa/[paTa pasHOCTH JIBYX 807, 816, 831

BBIPAKCHU,
m32

BBIPAKEHUH




66 BozBenenue B ky0 Oznakomienn | Kyb cymMer 3HaTh (HYOPMYIIHPOBKY CamocrosrenbHas m. 32,
CYMMBI Pa3HOCTH € C HOBBIM U Pa3HOCTH JBYX Ky0a CyMMBI 1 pa3HocTH | pabora (15.MuH): Ne 822,
JIBYX BBIPayKEHUH, y4eOHBIM BBIpaKEHU I JIBYX BBIpaKSHUH 1 C-37,Ne 1 (a, 0), 824 (a, 0),
m.32 MaTepHaioM YMETh HX TPUMECHSTh 3(1); 828, 829(a),

C-38,Ne 1 (a, 6), 832
2(1), 4 (AM)

67 Pa3noxenue Ha OsHakomienue | PopMyrnsl KBagparta YMeTh NpUMeHSTh WnnuBunyansHble m. 33,
MHOXHUTEIH C C HOBBIM CYMMBI H KBajpata hopmybl st KapTO4KU Ne 834 (a-B),
MOMOIIBIO (hOpMYIT y4eOHBIM pa3HoCTH PpaziiokKeHHs TpexuJieHa 837, 838,
KBajlpaTta CyMMBbI MaTepraIoM Ha MHOXKHTEITN 840 (a),
U KBajJpaTa 850
paszHocTH, .33

68 Pasnoxxenue Ha 3akperienne | PopMysbl KBaaparta Ywmets npeoOpazoBeiBath | [IpakTuueckast o. 33,
MHOKUTEIIH C U3y4EHHOTO CYMMBI U KBaJipaTa BBIPAKEHUS B KBaJpaT pabora. Ne842,845,
MIOMOIIIBIO (hopMyIT MaTepuaa pa3HOCTH CYMMBI 840 (B), 851,
KBajlpaTa CyMMBbI 852 (a-B)
¥ KBaJIpaTa
pasHocty, .33

69 YMHOXKeHne Oznakomienn | [Ipoussenenue 3HaTh hopmyy Maremarnueckuit 1. 34,
pa3HOCTH IBYX € C HOBbIM Pa3HOCTHU IBYX (a-b)(a +b) = JIMKTaHT Ne 855, 857
BBIp@KCHUH Ha UX y4eOHBIM BBIPOKEHHUI U UX = a’-b’ (a-m),
cymmy, .34 MaTepHaioMm CYMMBI 860, 866, 878

70 YMHOXKEHHE 3akperuieHne | YMHOXKEHHE YMeTh NpuUMeHSTh WnnuBunyansHbIe m.34,
pa3HOCTH BYX W3y4EHHOTO Pa3HOCTH IBYX (hopMyity yMHOKEHHS KapTOYKU Ne 864, 867
BBIPKCHUH Ha UX Marepuana BBIpKEHUH HAa UX pa3HOCTH IBYX (a-B),
cymmy, 1.34 CyMMYy. BEIPa)KEHHI HA UX 870 (a-B),

CyMMY. 871 (a-B), 877

71 Paznoxenune Osnakomienne | Gopmyna pa3HOCTH 3HaTh hopMyITy OpoHTANTBHBII m. 35,
pasHocTi C HOBBIM KBaJ[paToB Pa3HOCTH KBapaToB orpoc Ne 885, 888,
KBaJIpaToB Ha yaeOHBIM JIBYX BBIPaKEHHI 889 (a-r),
MHOKUTENH, I1.35 MaTepraIoM 902, 903 (a)

72 Paznoxenne [Iprvenenne Pa3zHOCTB KBaipaToB | YMETh pacKiaapIBaTh CamocrosTenpHas m. 35,
pa3HOCTH 3HAHUU JIBYX BBIPa)KCHUI Pa3HOCTb KBapaTOB Ha pabora (10 mun): Ne893, 896,
KBaJpaToB U YMEHUU MHOKUTEITH C-39,Nel; 899,
Ha MHOXXUTEIIH, C-42, Ne 1 (a, 0), 903 (6), 904

m.35

2(1,2) (AM)




73 9 Paznoxenue Ha Oznakomienne | Cymma KyOOB IByX 3HaTh (HOPMYITY CyMMEI WnmiBuyansHele .36,
MHOXHTEJIN CyMMBI C HOBBIM BBIPAXKEHUI KyOOB ¥ yMETb KapTOYKH Ne905(6,r,e),
Y Pa3HOCTH KyOOB, y4eOHBIM MPUMEHSTH €€ IPU 907(06,r,e),
m.36 MaTepraIoM pa3IoKCHUN 908(0,r,e),
917(6)
74 10 Paznoxxenue Ha Osnakomiienue | PasHocTh kyOOB BYyX | 3HaTh hopmyy NnpuBuayansHbie .36,
MHOHUTENTU CyMMBI C HOBBIM BBbIpa)KEHUH pa3HoCTH KyOOB U YMETh | KapTOYKU Ne909(6,r,e),
Y Pa3HOCTH KyOOB, y4eOHBIM MPUMEHSTH €€ MpU 911(06,r,e),
m.36 MaTepHuasoM Pa3NoKEHUN 912(6,r,e),
913(6)
75 11 KoHTposbHast Kontpons PazHoCTh KBasipaToB. | YMeTh NIPUMEHSTh WnmuBuayansHOe IToBTOPUTH
paGora Ne7 SHAHMI 1 CyMMa H pa3HOCTh (hopMyITBI COKpAIIIEHHOTO | peleHue . 34-36
«DopMyaBI yMeHHii KyOOB YMHOKCHUS KOHTPOIBHBIX
COKpAIIIEHHOT 0 3aziatmn
YMHOKEHUS,
n.32-35.
76 12 [peobpazoBanue Kombunupo- Llenbie BbIpaKeHUsL. 3HaTh OmpeeieHne DpoHTATBHBIH . 37,
LIETIOrO BaHHBIH [IpencraBnenue LEJTOr0 BBIPAYKEHUS orpoc Ne 919 (a),
BBIPKEHUS YPOK LEJIOro 920 (a, 0),
B MHOI'O4IEH, 11.37 BBIPOKEHUS B BUJIC 922,930
MHOTO4JIeHa
77 13 [Iprmenenue Osuaxkomiuenune | [TocnemosarensHoe 3HATh CIIOCO0BI MaremaTHueCcKHit m. 38,
Pa3ITUYHBIX C HOBBIM MpUMEHEHHE pa3noKeHNs JTUKTaHT Ne 934 (a-B),
Croco0oB yaeOHBIM HECKOJIbKHX MHOTOWICHa Ha 935 (a, B),
IUTSA Pa3JIOKEHHs Ha MaTepraIoM CII0co00B ISt MHOXHTEIN 938 (a, 0),
MHOXUTENH, 11.38 pasnoxeHus Ha Y YMETb UX PUMEHSITh 940, 954 (a)
MHOKHUTEIH IUTSL Pa3JIOKeHUS
IV yerBepTh (25 yacos)
78 14 [Ipumenenne 3akperuieHre Brnecernne obmero YMeTh IPIMEHSTh ®OpoHTANBHBII m. 38,
Pa3TUIHBIX HM3yICHHOTO MHOKHTEIS pa3IMYHEIE CITOCOOBI orpoc Ne 939 (a, B,
CTII0COOOB IS Marepurana 3a CKOOKH, CII0c00 JUTS pa3IoKeHHS r),
pa3noxeHus Ha TPYNIHUPOBKH, MHOTO4JI€Ha 941 (a, B),
MHOXHTENH, 11.38 (hopmyIs Ha MHOXWTEIN 942 (a, B),
COKpAILIEHHOI O 943 (a, B),
YMHOXKECHHS 955




79 15 IIpumenenue [Ipumenenue Paszmiranble ciocoObl | YMeTh NpUMEHSTh Texymmii 1. 38,
pa3InYHbIX 3HAaHUHU JUISL Pa3JIOKEHMsS Ha CI0c00 IPYNITUPOBKU U Ne 944 (6, 1),
CII0CO00B st U yMEHUH MHOKUTETTN (hopMyITBI COKpAIIEHHOT O 946 (a, B),
pas3noxeHus Ha YMHOXEHHUS U1 949 (a, B),
MHOXXHUTENH, 11.38 pa3IoKeHHS Ha 954 (0)
MHOXHTEN
80-81 16-17 | Bo3Benenue O006meHNe BeiHecenue obrero YMeTh NPUMEHSTh CamocrosTenbHas m. 38,
JBYYJICHA B U CHCTEMAaTh3a- | MHOKHUTEIIS Pa3IIYHBIC CIIOCOOBI pabota (15 mMuH): Ne 950 (a),
cTeneHn LU 3HAHUH 3a CKOOKH, CII0cO0 JUTSL pa3JIoKEHHS C-44, Ne 1 (a, 0), 952,
TPYIITHPOBKH, Ha MHOXKUTEITH 2 (a, 0), 3 (a), 956 (a, B),
hopMyIbI 4(1), 5(1) (AM) 994 (6), 995
COKpAIIEHHOTO yM- (0)
HOXXCHU
82 18 KoHnTpoabHas Kontponb IIpeobpazoBanue YMeTb npeobpasoBars NupuBuayaisHOE [TorTOPHUTH
PﬁﬁOTaﬁN‘—’s 3HAHUU U LIENBIX BBIPAKEHUM L1EJTBIC BBIPAYKEHHS pemenue m. 37-38
«IIpeodpa3oBanue — KOHTPOJIBHBIX
HeJIbIX w pa3INYHBIMU CIIOCO0aMHU saanmi
BbIpaKeHUII»
n.37-38
CucremMbl JMHeHHbIX ypaBHeHui (13 yacoB)
83 1 JIuneiinoe Kombunupo- Omnpenenenue 3HaTh OMNpeeIcHNue DpoHTATBHBIH 1. 40,
ypaBHeHHe BaHHBIN JUHEHHOTO JUHEHHOTO ypaBHEHHS orpoc Ne 1028,
p— YPOK YpaBHEHHUS C IBYMSI C JIBYMSI IIEPEMCHHBIMH 1030,1033,
TepeMeHHbIMY, 1140 NepeMEeHHbIMU U ¥ X PeILICHHs 1038, 1043
€ro pereHns (a)
84 2 I'paduk mmHeitHOTO Opnaxomerre ¢ | ['paduk ypapHeHws ¢ 3HAaTh Ompe/IerieHre WHnyBiyansabie m 41,
YpaBHEHHUS HOBBIM JIBYMSI TIEpEMEHHBIMU | Tpaika ypaBHEHIIS KapTOUKU Ne 1043,
C IByMsT yaeOHBIM 1 Tpad)vKa JITHESHHOTO 1048 (3,8, m),
TIepeMEHHBIMY, T1.41 MaTepraTIoMm YpaBHEHUS C IByMsI 1051,1054 (a)

TIEPEMEHHBIMU




85 CucreMsl Ognakomnenve ¢ | Ionstre cucremsl YMeTs HaxomuTs perieHre | PpoHTATBHBIA . 42,
JIMHENHBIX HOBBIM JIMHEMHBIX CHCTEMBI C ABYMSI orpoc No 1057,
ypaBHEHUH y4eOHBIM ypaBHEHUH TIEPEMEHHBIMU 1058 (a),
C IBYMSI Mareprajiom C IByMSI 1059
TIepEeMEHHBIMH, 1142 TIepEMEHHBIMH U ee (a),1065
peleHus
86 Cucremsl 3axperuieHue I'paduueckmii YmMeTh rpadudecku CamocrostrenibHast 1. 42, No
JTUHEWHBIX HOBOT'O CII0CO0 peITICHHST pelliaTh CHCTeMBI JIMHEHHBIX | paboTa (10 MuH): 1061, 1063
ypaBHEHHH Marepuana CHCTEMBI ypaBHEHHUH C ypaBHeHHH U BhIACHATE; | C-45,Nel(a), 3 (a), 1064(a), 1066
C IBYMSI JIBYMsI [IEPEMEHHBIMU | CKOJIBKO PELIeHN MeeT 2,5(1)
TIepeMEHHbIMY, T1.42 CHCTeMa ypaBHEHNH (AM)
87 Criocoo Osnaxomterue ¢ | CriocoO MOICTaHOBKH. 3HaTh aNropum™ petieHust | MHnmBuyabHbIe m. 43,
HOACTaHOBKH, 1.43 HOBBIM PaBHOCHITBEHBIE CHCTEMBI YPaBHEHHIA KapTOUKU Ne 1069
y4eOHBIM cHcTeMBl. Alropum™m Croco0OM TOJICTaHOBKH (a-B),
MarepraioM peLLICHHS CUCTEM 1070 (a, ©),
CIIOCOOOM 1079 (a, B),
TOICTAHOBKH 1067(a)
88 Criocod 3akperuieHue Meroz MOJCTAHOBKH, 3HaTh anropuM petieHnst | [IpakTukym; 1. 43,
MOJICTAHOBKH, 11.43 V3Y4EHHOTO cucremMa CHCTEMBI JTUHENHBIX pelieHre Ne 1072(a, 0),
MaTepHuaa JIBYX YPaBHEHHUIA YpaBHEHHUIA METOZIOM Ka4eCTBEHHBIX 3a- 1074 (a),
C IBYMS TOICTAHOBKH. Y METH Iauy. 1075
TIepEMEHHBIMH, pelaTh CHCTEMBI IBYX (a),1080
ATOPUTM PELLIEHNS JIMHEMHBIX YPaBHEHUI
CHCTEMBI JIBYX METOZIOM TIOZICTAHOBKH I10
89 Criocod TpumMeHenve YPABHEHHiA C ByMsi | AITOPUTMY. YMETh CavocTosTeNbHast 1. 43,
MOJCTaHOBKH, 11.43 SHAHUI U TIepEeMEHHbIMA p em%“’ CHCTEMBL Z[By}i pabora (15 mun): Ne 1076 (a),
. JIMHEMHBIX YPAaBHEHU N C'46, No 1 (a), 2
YMeHui METOJIOM IIOJICTAaHOBKH METO/IOM [IOZICTAHORKH, (. 6). 3.4(1) UTM) 1077(a, ),
BBIODATH U BHITIONHUTE e 1078(a),1081
3a71aH{E 10 CBOKM CHIaM 1
3HAHUSIM
90 Crioco0 clioKeHus, 3aKperuieHre Crioco0 CIIoKEHUS YMeTh peliath CUCTEMbI VunvBuyyanbHbie 1. 44,
.44 M3Y4EHHOTO ABYX m/mevfumm KAPTOYKH. Ne 1085 (a,
marepuaia YPaBHCHUH METOIOM 6),
anredpamIecKoro 1089,1001,
CIIOKEHHUS

1098




91 9 Cr1ocob clioKeHusl. [prvenenre Cr10c00 crioyKeHHst YMeTh pemaTh CHCTEMbI CaMOCTOSITETLHAST 1. 44, Ne 1092
m.44 3HAHHH 1 JIBYX JIMHEHMHBIX YPaBHEHUN paGora(15 Mun): @),
yMeHHUH METOZIOM
anrebpanueckoro C-47,Ne2 (a, 0), 1093(a),
CIIOYKEHHS, BBIOMpast 3 10%(a, 0),
HanOos1ee palOHAIBHBIHA C-48,Ne 1 (a), 1095(a),
myTh 2 (a), 3(a) (AM) 1097(r, 1, €)
92 10 Pemenne 3amau c O3HakoMmIleHHE | AJITOPUTM pelIeHHs Ymers pelarsh OpoHTATBHBIH 1. 45,
TIOMOIIIBIO CHCTEM C HOBBIM 3a/1a4 C MIOMOIIIBIO TEKCTOBBIE orpoc Ne1100,
VYpaBuenuit, .45 yueOHBIM CHCTEM 3aJIa4M C IIOMOILBIO 1102,1103,
MaTepHanoM ypaBHEHUH CHCTEM JIMHEHHBIX 1123
ypaBHEHUH
93-94 11-12 | Pemenue 3agay ¢ 3akperieHue AJITOpUTM pelieHns Ywmers pelarsh WHayBuya bHbIe 1. 45,
TOMOIIBIO CUCTEM U3y4EHHOI O 3a7a4 C MOMOIIBIO TEKCTOBBIE KapTOYKHU Nel109,1111,
VYpaBuenuit, .45 Marepuana CHCTEM 3aJ]a4M C TIOMOILBIO 1113,1124
ypaBHEHHIH CHCTEM JIMHEWHBIX
YPaBHEHUI Ha IBUJKEHUE
IO JIOpOre U peke
95 13 KonTpoabsnas Konrpons Cucrembl TMHEHHBIX YMers pemats cucteMsl | MaauBuayansHoe IToBTOPUTH
padora Ne9 SHAHUH U yYpaBHEHHI JIMHENHBIX YpaBHEHUI penieHue m. 43-44
«Cucrembl yMeHHit CIIocOOOM MOACTAHOBKH | KOHTPOJBHBIX
JIMHEHHbIX M CIIOCOOOM CII0XKEHHS. 3alaHuN

YPaBHEHHUH »,
11..40-45.

YMeTh pelats 3a1auu




CraTtuctuyeckue xapakTepucTukm (4 yaca)

96 Cpennee Komb6unupo- | Cpennee 3HaTh OMpe/IeNeHHE DponTanbHas n.9
apupMeTHIECKOE, BAaHHBIN apuQMeTHIecKoe, cpemHero u Nel67,169(a,06
pa3max u Mopa, 1.9 pa3max, Mozia WHMBHUIyabHAs )

aprupMeTHIECKOro, paGora 172,184
pasMaxa, MOIbI

YIOPSAOUCHHOrO Psijia

qrce

97 MeauaHa Kak OsHakomyieHue | MeaunaHa Kak 3HaTh OmpeIecHre ®dpoHTaNTbHAS m.10,

o
CTATUCTHYECKAS C HOBbBIM CTaTUCTHUYECCKas Cp€aHET O u Ne
y4eOHBIM XapaKTepUCTHKA apudMeTHIeCKOro, UHIUBUAYaJIbHAS 187,190,191,
XapaKTePUCTHKA,
MaTepUajIoM pa3maxa, MOJIbI U pabota 194
m10 MeauaHbl Kak
CTaTUCTUYECKON
XapaKTePUCTUKH
98-99 3-4 IoBTopeHHe O06o011eHne Cpennee YMeTh HaXOnUTh CamocrosTenbHas WnnuBuayans
u apudmeTHIecKoe, cpenHee pabora -HOE
cHCTeMaTu3a- | pa3Max, MOJa, apudmernyeckoe, JOMallHee
M 3HAHUH OTKIIOHEHHE, pa3Max, MOy, 3aJaHue
JHCTIepCHS, JHCIIEPCHIO

CIIy4aiHBbIi OIBIT,
4acTOTa, BEPOSTHOCTh

YIIOPSIIOYEHHOT 0 psifa
YHcen

IToBTOpenne (3 yaca)




100 IToBTOpEHuE. KombunnpoBan |JInnelHOe ypaBHEHHE C | YMETh pelaTh ypaBHeHHsT | PpOHTAIBHBIN Ne240 (a, 0),
HBIA OJTHO¥ TTepeMEHHO C OJTHOM MepeMEeHHOI orpoc Ne 361 (a),
YpOK JluneitHast pyHKIHS, YMeTh HaXOAUTh 542 (a-B),
rpad¥K JIMHEHHOH KOOpPAWHATHI TOYEK 782 (0)
(yHKIMM, B3aMMHOE | TIepecedeHust rpaduka ¢ 978 (a, 6)
pacrionoxxenne KOOPAMHATHBIMHU OCSIMH,
rpaMKoB JIMHEHHBIX | KOOPAWHATHI TOUYKU
GbyHKIMN nepeceyeHust rpaduKoB
CBoJiCTBa CTENCHN C | BYX JIMHEHHBIX (QYHKIIUHA
HaTypaJIbHBIM YMeTh NpHUMEHSITh
TOKa3aTelIeM, JCHCTBUS | CBOMCTBA CTEIEHEH s
CO CTCIICHAMU YHOpoui€Hus YUCJIOBbIX U
[poussenexue anreOpanvecKux
OJIHOUJICHA BBIpaXKEHUH. YMETh
W MHOI'O4JICHA. YMHOXaTb OAHOYJICH
HpOI/I?:Be}ICHI/IC Ha MHOI'OWICH U
MHOTO4JICHOB MHOTOYJIEH HA MHOTOUJICH.
DopmyIsI YMeTb NIpUBOAUTH
COKPAILIEHHOrO [MOIO0HEIE ClIaraeMbIE
YMeTh NPUMEHSATh
YMHOXKEHHS,
(hopMyIIBI COKpaIIEHHOTO
apudmernyecKue YMHOKEHUsT /1S
OIepanyn Haz YIIPOLICHUS BBIPAKEHUH,
MHOTOWIEHAMH peIIeHNUs ypaBHEeHHH
101 Hrorosas Kontpons VYMeTs 00001maTh U WunysunyamsHoe IoBropurs
KOHTPOJILHAS 3HaHUH U CHCTEMATH3HUPOBATh 3HAHUS | peIlICHHE MaTepHa,
pa6ora 10 YMEHUH TI0 OCHOBHBIM TeMaM Kypca | KOHTPOJIBHBIX KapTOYKH JJIs
MaTeMaTHKH 7 Kacca 3aJIlaHUuN 3a4eTa
102 O000111IEHHE 1 O000I11IEHE 1 YMerb 000011aTh ¥ OpOHTATEHBIN
CHCTEMATH3aLIHs CHCTEeMAaTH3aIN CHCTEMATI3UPOBATh 3HAHMS | OIIpoC
W3y4EHHOTO sl I3Y4EHHOTO TI0 OCHOBHBIM TeMaM Kypca
Marepuaia MaTepuaia MaTeMaTHKH 7 K1acca,
peraTh 3a1a9n

TTOBBIICHHOM CIIOKHOCTH
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