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yunrtenb MareMatuku MOY COILI Ne85
Uepnenko Anekcanjpa [lerpoBHa



r. Bonrorpan, 2013r.
HOACHHUTEJIBHAS 3AIIMCKA

PabGouyas nporpamma cocraBjieHa HA OCHOBE:
® [IPUMEPHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus MO MaTeMaThke (6a30Bblil ypoBeHs), 2006r.
e apTopckoi mporpaMmbl A.I'.MopakoBuua 1o aiaredpe (6a3oBbiii ypoBeHb), 2009r.
o @enepaIbHOIO KOMIIOHEHTA IOCYJapCTBEHHOTO CTaHapTa o0I1ero oopa3oBanus o MareMaTike (0a30Bblil ypoBeHb), 2006r.

Koaun4yectBo yacoB: 3a rog— 120 yacos ( | moayroaue — 4 yaca B Heaenrw; || moayroame -3 yaca B Hee1o0).
Ko1u4ecTBO KOHTPOJIBbHBIX padoT- 8.

Kosan4uecTBO NpoBEepPOUYHBIX CAMOCTOSITEIbHBIX padoT — 13.

Kosau4yecTBo uTOroBbix TectoB — 10.

Hrorosas arrecTanms 3a Kypc / Kjacca - ro0Basi KOHTPOJIbHasi padora .

YUYEBHHUK:
1. A.I'Mopokoeuu. Anreopa — 7. Hactb 1. YueOnuk. «MHemo3unay, 2012.
2. A.I'. Mopokosuu, JI.A. Anexcanoposa, T.H. Muuiycmuna, E.E. Tynrvuunckas. Aareopa — 7. Yacts 2.
3agaunuk. «MHemo3uHay», 2012,

YMK:

AT . Mopokoeuu. Aiaredpa — 7. Meroanueckoe nocooue ajs yuurest. <MHemo3uHa», 2009r.
JI.A.Anexcanoposa. Konrpoabubie padotbl. Anreopa —7./ llox pen. A.I. Mopokosuua. «Muemo3uHay, 2012,
JILA. Anexcanoposa. CamocrositeibHbIe padoThl. Anredopa-7./ Ilox pea. A.I. Mopokosuua. «Muemo3unay», 2012.
A.I'. Mopokoeuu, E.E. Tynvuunckas . Anreopa, 7-9. Tectbl. «Muemo3unay», 2009.

E.E. Tyavuunckana. Anredopa-7. baunonpoc.

bW E

HNutepHer — pecypebl, JOP, IIOP, ucnosb3yeMble 1Jis1 peajin3alMu NPOrpaMMabl.

v' xomnexuus LIOP: http://fcior.edu.ru; http://scool-collection.edu.ru;

v’ nucku PecTrBais Negaroruueckux uaen «OTKPLITBI YPOK» ¢ pa3paboTkaMu ypokoB ¢ MMII k HuM;

v BUIECOPHUIBMBI;

v B.B.1llenoMOBCKHii. DIEKTPOHHOE COIIPOBOXKIEHUE Kypca «Amnreopa — 7» / Ilox pen. A.I.Mopakosuua.


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

COAEPKAHUE ITPOI'PAMMBbI

BBoaHOe NOBTOpeHHE — 5 YACOB.

I'maBa 1. MaTtemaTn4yecKkuii A3bIK. MaTeMaTH4YecKass MoJAeJb - 15 yacos.
Uucnoselie u asiredpanyeckue BeipaxkeHus. YTo Takoe MaTeMaTHueCKUil SI3bIK 1 MaTeMaThyeckasi MoJieib. Bupl MaTeMaTHuecKux
MoJiesier. JINHEWHOE ypaBHEHUE C OJTHOM MEPEMEHHOM, aJITOPUTM PEIIEHUS JIMHEWHOTO YPABHEHUS C OJTHOW NIEPEMEHHOM.
KoopaunaTtHas npsmasi, KOOpAHUHATHI TOYEK, IOHITUE JTy4Ya U YUCIOBBIX IPOMEKYTKOB.

I'naBa 2. Jluneitnasa pynkuus - 14 yacos.
KoopauHaTHas MIIOCKOCTh U €€ 3JIEMEHTHI. AJITOPUTM OTBICKAHUSI KOOPJMHAT TOYKH U MOCTPOEHUS TOUKHU IO €€ KOOPAUHATAM.
JIuHeliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMU M €ro rpaduK. AJrOpUTM MOCTPOCHUs rpaduka ypaBHeHus ax + by + ¢ = 0.
JIuneiinas pynkius y= kKX + m u ee rpaduk. Hanbospliee 1 HaMMeHbIIIee 3HAYCHUS JIMHEHHON (QYHKIMU Ha oTpe3ke. JInHeiHas
byukuus y= KX. BzanMHoe pacrosiokeHue rpaduKkoB JUHEHHBIX (QYHKIINH.

I'maa 3. CucreMbl ABYX JIMHEHHBIX YPABHEHHH C IBYMS MepeMeHHbIMU- 16 yacos.

[IoHATHS CUCTEMBI YPABHEHUI U PEILICHUs] CUCTEMBI ypaBHEHU. METOIbI PEIIEHUSI CUCTEM JIBYX JIMHEUHBIX YPABHEHUN C IBYMsI
NepEeMEHHBIMU: TpadUUECKUii, MOJACTAHOBKHU U alredpandeckoro ciokeHusi. CucTeMbl ABYX JTMHEHHBIX YPABHEHHM C TBYMS
MEPEMEHHBIMU KaK MaTEMaTUYECKHE MOJIENIN PEATTbHBIX CUTYAIIHA.

I'naBa 4. CreneHs ¢ HATYPAJBbHBIM IOKAa3aTeJIeM M €e CBOMCTBA - 6 4acoB.
[loHsiTHE CTENEHU C HATYpaJbHBIM MOKa3aTeseM. CBONCTBA CTENEHU C HATYpaIbHBIMU IOKA3aTEISIMU. Y MHOKEHHE U JIETICHHE
CTENEeHEHN C OJJMHAKOBBIM MoKa3zaTesieM. CTeneHb C HyJI€BbIM MOKa3aTeJeM.

I'naBa 5. OnHo4wieHbl. Apu(pMeTHYECKHE ONEPALMH HA/I OAHOYWICHAMH - 8 4acoB.
[Tonstue ognounena. CtanaapTHbIN BU OHOUWIeHA. ClI0)KEHUE, BBIMUTAHUE U YMHOKEHHE OJTHOYJICHOB. BO3BeneHre 0THOUIIEHA
B HATypaJIbHYIO CTElEHb. Jlenenre oqHouIeHa Ha OTHOYJIEH.

I'naBa 6. MHorowieHbl. ApupMeTHyecKue Onepanun HaJl MHOTO4JeHaMHu - 18 yacoB.
[TonsiTue MHOTOUJIEHA, YWieHa MHOTouieHa. [IpuBeaeHne nonooHbIX wieHoB. CTaHAapTHBIA BUJ MHOTOwIeHa. CloXeHue U
BBIYMTAHUE MHOTOYJIEHOB. Y MHOKEHHE MHOTOUYJIEHA Ha OAHOYWIEH U Ha MHOTOUJIeH. DOPMYJIbl COKPAILIEHHOT'O YMHOKEHHS.
Jlenenre MHOrO4JIeHa Ha OJTHOYJIEH.

I'maBa 7. Pa3noxeHue MHOro4J1eHOB HA MHOkHUTeJH - 20 Yacos.
Yro Takoe pa3noxKeHHe MHOTOWIEHOB Ha MHOXKUTEIH. BoiHEeceHue 0011ero MHOKuUTeN 32 CKOOKy. Crioco0 rpynnupoOBKH.
PaznoxxeHne MHOrouwiIeHa Ha MHOKHTENH ¢ oMonibio @CY. Cokpalrenue anredpandeckux apooeit. ToxmecTna.

I'naBa 8. ®yHkuusa y = X% - 9 yacos.
OyHKIUA y:XZ. I'paduueckoe pemiecHre ypaBHeHuid. Uto o3HayaeT B MareMaTtuke 3amuch y=F(X).



HNTorosoe moBTopeHue - 9 4acos.

LIEJIA U 3AJIAYY,
PEINAEMBIE I1PU PEAJIN3AIINA ITPOT'PAMMBbI

N3yuyenue ajareOpbl HA CTYIIEHH OCHOBHOIO 0011ero o0pa3oBaHusi Ha 0a30BOM YPOBHE HANIPABJIEHO HA
AOCTHKEHHE CIACAYIOLIUX Lese:

(l)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 00 HICAX U METOAaX MAaTCMATUKHU, O MAaTCMATHUKC KaK YHUBCPCAJIbHOI'O sI3blKa HAYKHN U TCXHUKHU,
cpcacTBa MATCMATUYICCKOI'O MOICIIMPOBAHUA SIBJICHUM U IIPOLIECCOB,

OBJIa/IeHHe YCTHBIM U MMCbMEHHBIM MaTEMAaTUYECKUM SI3bIKOM, MaTEMaTUUECKUMU 3HAHUSIMU U YMEHUSAMHU, HEOOXOJUMBIMU
JUTSL IPOAOJIKEHUST 00pa30BAHMS K OCBOEHUS HOBBIX 3HAHUI HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, DJIEMEHTOB aJTOPUTMUYECKONW KYJIbTYpbl, MAaTEMAaTHYECKOTO MBIIUICHUS W TBOPYECKHUX
CIIOCOOHOCTEW Ha ypOBHE, HEOOXOJAMMOM JJisi MPOJOJDKEHUsS] 00pa30BaHUA W JJIi CAMOCTOSITENIBHOW JIEATETLHOCTH B 00JIacTH
MaTeMaTUKH U €€ MPUIIOKEHUN B OynyIieit mpodheccuoHaIbHOM eATeTbHOCTH, CIIOCOOHOCTH K MPEOI0JICHHUIO TPYIHOCTEH;

BOCNMTAHHUE KYJIBTYPhl JUYHOCTH, OTHOIICHUS K MaTeéMaTHUKE KaK K 4acTH OOIIECYEIOBEYCCKOM KYJIbTYpPHI, UTPAIOIICH 0COOYIO
pOJIb B pa3BUTHHU Y€JIOBEYECTBA.

OBIIEYYEBHBIE YMEHUSA, HABBIKH U CITIOCOBbI AEATEJIBHOCTH

B xojze u3yuenus anreOpsl B KJ1accax OCHOBHOM IIKOJIbI HA 0a30BOM YPOBHE y4allIMECs IPOAOIIKAIOT OBIAEBATh Pa3HOOOpa3HBIMU
CIIOCO0AMHU JEATENBHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

MIPOBE/ICHHMS JIOKA3aTCIBHBIX PACCYXKICHUH, apTyMEHTAINH, BBIIBI)KCHUS TUTIOTE3 U JIOTHYECKOTO 0OOCHOBAHUS BBHIBOJIOB;
pEIIeHMs IMUPOKOTO KIIacca 3a/1ay U3 Pa3IuvHbIX Pa3IesioB Kypca, B TOM YUCIIE 3a7a4, TPEOYIONUX MOUCKa MyTH U CITIOCOO0B
pEIICHMS, TOUCKOBOM M TBOPYECKOM JISATCILHOCTH MPU PEIICHUH 3a/1a4 MTOBBIIICHHON CII0KHOCTH,

MJJAHUPOBAHMS M OCYIIIECTBIICHHS alTOPUTMUYECKON ACATEIHHOCTH, BBITIOJIHCHUS 3aJaHHBIX M KOHCTPYUPOBAHUS HOBBIX
aNTOPUTMOB, ITPOBEACHUS MCCIIEIOBATEILCKON pabOThI, PKCIIEPUMEHTOB,

BBITIOJTHEHHSI pa0OTHI IPAKTUICCKOTO XapaKTepa;

CaMOCTOSTEILHON pabOThl C UCTOYHUKAMHU MH(GOPMAIINH, BKITIOUYask y4eOHYIO U CITPABOYHYIO JIUTEPATYPY, COBPEMEHHBIE
nH(}OpMAITMOHHBIC TEXHOJOTUN aHaIn3a, 0000IICHNS TOMyYeHHON HH(GOPMAITNH, U €€ IPUMEHEHUS.



TAKHM OBPA30M, B XOJE OCBOEHHUS COAEPKAHUS KYPCA AJI'EBPBI HA CTYIIEHU OCHOBHOI'O
OBHIEI'O OBPA30OBAHUSA YYAHIUECAH ITOJIYYAIOT BO3MOKHOCTD:
® OBJIAJIETh CHMBOJIMYECKHUM SI3bIKOM alreopsbl, BIpaboTaTh (POPMaAIbHO-ONIEPATUBHBIE alreOpanueckue yMEHHs U HAyUYUThCS
IIPUMEHATH UX K PEIICHUIO MATEMAaTUYECKUX U HEMAaTEMAaTUYECKUX 3a/1a4;
® U3YYUTH CBOICTBA U IrpadUKH dJ€MEHTAPHBIX (QYHKIINI, HAYUYUTHCS UCTIOIB30BaTh QYHKIIMOHATBHO-TpadUIeCcKue MpeCTaBICHUS
JUIs1 OIIMCAHUS U AaHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;
® TIOJyYUTh MPEJCTABICHUS O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B peajJbHOM MHUPE U O PA3IMYHBIX CIIOCO0AaX UX U3YUYECHHUs, 00
OCOOEHHOCTSIX BBIBOJIOB M IIPOTHO30B, HOCSIIIIUX BEPOSATHOCTHBIN XapakTep;
® DPAa3BUTH JIOTHYECKOE MBIIICHUE U PEUYb — YMEHUS JIOTHUECKA OOOCHOBBIBATh CYXACHHUS, IPOBOAUTH HECIOKHBIE CUCTEMATHU3ALINY,
IIPUBOJNTH IIPUMEPBI U KOHTPIIPUMEDPBHI, UCIIOJIb30BaTh PA3JIMUHBIE SI3bIKK MAaTEMATHUKH (CIIOBECHBIN, CHMBOJINYECKHM,
rpauuecKuil) s WUTIOCTPALUK, UHTEPIPETALNH, aPTYMEHTALUU U JOKA3aTeIbCTBA;
e chopmupoBaTh NpeacTaBICHUSA 00 U3yYaEMbIX MMOHATUAX U METOJIaX KaK BaXKHEUIIIUX CPEeICTBAX MAaTEMAaTUYECKOTO
MOJEIUPOBAHUS PEATBbHBIX MPOLIECCOB U SIBJIICHUM.

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH BBIITYCKHUKOB

B pe3yabTare udydyeHus Kypca ajaredpbl B / KJiacce Ha CTylleHHM OCHOBHOI0 00111ero 00pa30BaHMs y4Yalluecs J0/KHbI:

3HATH/IOHUMATD:

® CYI_HGCTBO ITIOHATUS aJ'IFOpI/ITMa; HpHBOI[I/ITI: HpI/IMepI)I aJIFOPI/ITMOB;

® CYI_HGCTBO ITIOHATUS MaTeMaTI/IqGCKOfI MOI[GJ'H/I;

® KakK MCIOJIb3YIOTCSl MaTeMaThuyecKue opMyJibl, YypaBHEHUS U HEPABEHCTBA; MPUMEPhI UX TPUMEHEHUS JIsl pEICHUS
MaAaTEMATHUUYCCKUX U HpaKTI/IIIeCKI/IX 3agay,

® KaK MaTcMaTHU4YCCKHU ®YHKHHH MOFYT OIINChIBATH peaJ'H:HBIe 3aBUCHUMOCTH, HpI/IBOI[I/ITB HpI/IMepr TaKOIro OImnCaHus,

® BEPOATHOCTHBIM XapaKTEP MHOTMX 3aKOHOMEPHOCTEU OKPYIKAIOIIETO MUPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEU U
BBIBOJIOB;

® AJTOPUTMBI OTHICKAHUS KOOPJUHAT TOUYKH U MOCTPOCHUSI TOYKH B MPAMOYTOIbHOM cucteme koopauHat XOY, moctpoeHus
rpaduka TMHEHHOrO ypaBHEHUS,

® JIOHJATHUC CUCTCMBI I[BYX HHHGfIHI)IX ypaBHeHI/Iﬁ C I[BYMﬂ HepeMeHHI)IMI/I, METOAbI UX peIHeHI/IH;

® OHpeI[eJ'IeHI/IH n CBOfICTBa CTCIICHHU C HaTypaJ'IBHBIM I10Ka3aTCJIEM,



MOHSITHSI OJJHOWICHA M MHOTOWICHA, MX CTAHJIAPTHOTO BUA, TPaBUIIA apU(PMETHUSCKHUX TCUCTBUN HaJl HUMU;
(bopMyJIBI COKpAIIEHHOTO YMHOKEHHS,

HPUEMBI PA3JIOKEHHSI MHOTOUICHA HA MHOYKUTEIIH;

CYIIECTBO MaTeMaTHIeCKHX Mozerneit y=x° u y=f(X).

YMeTh:

COCTaBJISITH MaTEMaTHUYECKUE MOJIeNH, (DOPMYJIbI; OCYIIECTBIIATh B BBIPAXKEHUSAX U (POPMYJIaX YUCIOBBIE TIOJICTAHOBKH U
BBITIOJHATH COOTBETCTBYIOIINE BBIYUCIICHHUS, BEIpAaXaTh U3 POPMYJ OJHY NIEPEMEHHYIO Yepe3 JPYTUe;

BBITIOJIHATH OCHOBHBIE JICMCTBHSI CO CTETICHSAMU C HATYPAJbHBIMU MTOKA3aTEISIMH, C OTHOWIEHAMH ¥ MHOTOWIEHAMH, COKpAIIaTh
anredpanveckue IpoOH; BEIOIHATH PA3I0KEHIE MHOTOWICHOB Ha MHOKUTENH; BBITIOJIHATH TOKIECTBEHHBIE TPeoOpa3oBaHuUs
paIoHaIbHBIX BHIPAKEHUH;

pelaTh JMHEWHbIE YPaBHEHUSI C OJTHOM MEPEMEHHOMN; CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU PA3IUYHBIMU
criocobamu;

pelIaTh TEKCTOBBIE 33JJaul alre0panyecKuMu METOaMu;

OTMEYaTh YMCIIa Ha KOOPAMHATHOM MPSMOIA; OMIPEIesITh KOOPIUHATHI TOUYKU TIIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMHU
KOOpJMHATAMH;

HAXOIHUTh 3HaYeHMs QyHKIHI Y= KX + M 1 y=x*, 3anaHHbIx HOpMyIIOH, Tabmumeii, rpah KoM 110 e¢ apryMEHTY; HaXOIUTh
3HAUYCHUE apTyMEHTa M0 3HAYCHUIO (DYHKINH, 3aIaHHON TpauKOM WK TaOIHIIeH; CTPOUTh TpadUKu JaHHBIX (PYHKITUH;
NPUMEHSThH rpapuueckre NpeacTaBiICHUs [IPU PEIICHUN YPAaBHEHUHN U CUCTEM;

HCII0JIB30BaTh HpHOﬁpETeHHI)Ie SHAHUA U YMCHUHA B HpaKTH‘IeCKOﬁ HEATCJIBbHOCTH U HOBCEI[HCBHOﬁ KU3HU:

U1 BBITIOJTHEHUS paciyeToB MO (hOpMyIiaM, BbIPaXKarOUINX 3aBUCUMOCTH MEXIY PeabHIMUA BETMUUHAMU; JJI1 HAXO0XKICHUS
HY>KHOU (hOpMYJIbI B CIPABOYHOM JIUTEpATYPE;

MOJETUPOBAHUS MPAKTUYECKUX CUTYAlU U UCCIEN0BAHUS MIOCTPOEHHBIX MATEMATUUECKNUX MOJEJIEHN C UCIIOJIb30BAHUEM aIllapara
anreopsl;

MHTEPIIPETalNU rpaKOB pealibHbIX 3aBUCUMOCTEN MEXAY BETMUYNHAMHU.
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1-5 | IToBTOpeHuEe Kypca JeticTBus Haa ynCIaMU. 3HaTh MpaBUJia BHITIOTHEHUS 3,4,6,
MaTeMaTHKH 5—6 Kkacca 5 | YIOuC3 VYnporieHne OYKBEHHBIX JeHCTBUI HaJ IPOOHBIMU TecTNel 6,
BhIpakeHuil. Pemenue YHCIIaMH; YMETh UX 10.09
ypaBHEHHUN. PemieHue 3a1a4. | IpUMEHSATS.
3HaTh NpaBUiIa HAXOXKICHHUS
HEHM3BECTHBIX KOMIIOHEHTOB
JIEHCTBUI, pelias ypaBHEHUSL.
I'nasa | MaremaTtndyeckuii 13bIk. MaTreMaTndeckas Moaesb -15 yacos

6 YucroBbie U anreOpandecKkue 11.09
YucIoBLIe U I RALE: BBLIp@KEHMS. SHAYCHUSI 3HaTh MOHATHS: YUCIOBOE U §1 }37 6
anrebpanyecKue 9UCTIOBOTO U anre6panyecKoe BHIPAXKEHUS, Ne6,7,17, 11,1917
BBIPA)KCHUSL. anredpan4eckoro 3HAYCHUE BBIPAKCHHUS, 19,20, 25,

BEIpakeHUs. JlomycTUMEIe IepeMeHHas, TOIyCTHMBIE U 34,35
HEJIOITyCTHMBIE 3HAYCHUS HEJIOITyCTHMBbIE 3HAYCHUS
nepemeHHoi. [lopsinok MIEPEMEHHOM.
BBINIOJTHEHUS AEHCTBUH, YMeTh: HaXOUTh 3HAYCHUE
apuQMeTHIecKne 3aKOHBI aJreOdpanvdeckoro BeIPaKEHHS
CIIOYKEHUS 1 YMHOXKEHHSI. IPH 33JIaHHBIX 3HAYCHUSIX
JleficTBus ¢ OOBIKHOBEHHBIMH | TEPEMEHHbIX; H3JIaraTh
U IECATUYHBIMU JIPOOSMHU. UH(OPMALIUIO, Pa3bICHSIS

CMBICJI U 3HaY€HHE TEOPHH.

7 YucioBble U anredpanyeckue 13.09
YHUCIOBEIE U 1 | Y3iM BBIP@KECHUSA. SHAYCHUS VMETh ONpPENENATh 3HAYECHHUS] ‘;;2 0953431
anredpanveckue YHCIIOBOTO U MePEMEHHBIX, [IPU KOTOPBIX o
BBIPAXKECHUSL. aredpanvyeckoro HMEET CMBICII BHIPAKEHHE;

BbIpakeHus. JlomycTumele OTpaXkaTh B MUCbMEHHOM
HEJIOITyCTHMBIE 3HAYEHUS (dopmMe cBOM pelIeHus,
nepemeHHoil. [Topsaok paboTaTth ¢ JONOIHUTENEHON
BBITIOJTHEHUS AEHCTBUH, JIUTEPATYPOH , BBIIIOIHATD U
apr(MeTHIECKHE 3aKOHBI 0(OPMIIATH TECTOBBIE 3a/IaHUSI.
CIIOYKEHUS 1 YMHOXKEHHSI.

JeticTBHsI ¢ OOBIKHOBEHHBIMU

U JIECATUYHBIMH JIPOOSMH.




13.09

8 YTo TaKOe MaTEMATHIECKHUIT YVH3 MartemaTudeckoe OyKBEHHOE | 3HATh IOHATHE §2 ;33 70,14
SI3BIK. BBIPAKCHHE. MaTeMaTHYECKOTO S3bIKA. Nel,3,5,7 B
Maremarnueckue YMETh OCymIeCTBIATh 10,11,14
YTBEPIKIICHHS, «TIePEeBO/I» BBIPAKCHUH C 17
MaTeMaTHYECKUH SI3BIK MaTeMaTHYECKOTO sA3bIKa Ha
OOBIYHEI SI3BIK U 00PATHO;
JIaBaTh OLIEHKY HH()OPMAIUH,
(axTam, OnpeessITh UX
AKTyaJIbHOCTb.
17.09
9 YT0 TaKOE MATEMATUIECKHUM Y3UM MaremaTnyeckoe 6YKBEHHOE | 3HATh MOHATHUE ;025 1017
SI3BIK. BBIpaKECHHE. MaTeMaTHYECKOTO SA3BIKA.
MaTeMaTHUECKHE YMeTh OCyIIECTBISATh
YTBEPIKACHHS, «IEePEBOI» BBIPAKEHHH €
MaTeMaTHYECKUH SI3BIK MaTeMaTHYECKOTO A3bIKa Ha
OOBIYHEIH S3BIK 1 00PATHO;
JlaBaTh OLIEHKY MH(OPMALIIH,
(axTam, onpenessITh uxX
AKTYaJIbHOCTb.
3HAaTh IOHATHE 18.10
10 YT0 TaKoe MaTeMaTUYECKasi YVH3 Martemaruueckas MOJIElb, MaTeMaTHYEeCKO MOJIEIH. §3 Nel,2, ;031 5510
MOJIEIIb. peasibHbIC CUTYAIUH, VYMeTb coCcTaBIATh 45,8,10, .
CJIOBECHAsI MOJIENIb, MaTeMaTHYECKYI0 MOJIENb 15,20,22,
anrebpanveckast MOJIEIb, peasHON CUTyaluH, 24,33,37
rpaduyeckas MOJIelb, HCIIOJb3Ysl MATEMATHYECKUIN
reoMeTpuyIecKast MoJejb. SI3BIK; ICKATh HECKOIBKO
CIOCOOOB pelIeHH S,
apryMEHTHPOBATh
PpAalMOHAIIBHBIH CIIOCO0,
[POBOJIUTH JI0KA3aTelIbHbIE
paccykaeHus.
YMeTh penath TeKCTOBbIE 20.09
11 Yo Takoe MaTeMaTHUeCKas Y31UM MaremaTtHueckas MOJEINb, 3a/1a4M, BBIIEISS TPU dTana ;'034 21520
MOJIENb. peajibHBIE CUTYALINH, MaTEMAaTUIECKOrO
CJIOBECHAsT MOJIEND, MOJIETMPOBAHMS.
anrebpandeckast MOJIelb,
rpaduyeckast MOJIelb,
reoMeTpuYecKast MOJIeb.
Yrto Takoe MaTeMaTHIECKas VYKII 3YH Maremarudeckas MOJIelIb, VYmers 06001aTh 1 20.09
12 MOJIEIb. peasbHbIE CUTYAIINH, CHCTEMATH3UPOBATH ;'0322 ”

CJIOBECHAsl MOJIEb,
anrebpanveckast MOJIEIb,
rpaduueckas Moienb,

reOMEeTPUYECKasi MOAETb.

TIOJTy4EHHBIE 3HAHUSL.
3aKkpenuTh yMEHHMs pemarThb
TEKCTOBBIE 33/1a49H.




13 Yro Takoe MaTEMATHYECKAS VKII3YH Maremaruueckasi MOZEINb, VMeTs 06001aTh U 24.09
MOJIETIb. peanbHbIC CUTYaIUH, CHCTEMaTH3UPOBATh 11&33 337
CJIOBECHAsI MOJIEIb, MIOJTy9EHHBIC 3HAHUSL.
anreOpandeckas MOJIEIb, 3aKpenuTh yMEHUS pemaTh
rpadudeckasl MOJIEIb, TEKCTOBBIE 331aH.
reoMEeTpUIECcKast MOZETb.
14 JluneitHOe ypaBHEHHE C 3HaTh, KaKOe PaBEHCTBO MM npesenranus 25.10
JIuneiiHoe ypaBHEHUE C YVH3 onHol nepeMeHHON. KopeHb | Ha3bIBaeTCs TMHEHHBIM §4 Ne2,4,6 ;:; 57
OJIHOH MepeMeHHOH. ypaBHeHus. KoadurpeHr. YpaBHEHHUEM C OJTHOM 7,12,14,17 T
AJNTOPUTM peleHHs MIepEeMEHHO, 4TO Takoe 19,23
JIMHEIHBIX YpaBHEHUH BUIA KOpEHb YPaBHEHHMS U 4TO
ax+b=0, ax+b=cx +d. 3HAYWT PEIINTh YPaBHCHHE.
YMeTh pelaTh JUHENHbIE
YpaBHEHUsI C OTHON
NIEPEMEHHOM.
JluneitHOE ypaBHEHHE C YMETh COCTaBIATE IMHEHHOE 27.09
15 JluneitHoe ypaBHEHHE C YIOuK 3VH | onnoii nepemennoit. Kopens | ypasHeHwme ¢ oaHOM IIC/PNel ;'041 014
OJIHOH NIEPEMEHHOM. ypasuenus. Koaddunuenr. NIEPEMEHHOM, UCIIOJNB3Ys S
AJNTOPUTM pelleHHs peajbHbIe CUTYallMU U PellaTh
JINHEWHBIX YpaBHEHUH BUJA ux.
ax+b=0, ax+b= cx +d.
JluneitHOe ypaBHEHHE C YMETh COCTaBIATE IMHEHHOE 27.09
16 JluneiiHoe ypaBHEHHE C YIOuK 3YH | onnoit nepemennoil. Kopens | ypaBHeHue ¢ ofHOM ;':;3 ’s
OJIHOH NepeMeHHOH. ypaBHeHHA. KoaddurmeHt. MIEPEMEHHOM, UCIIONb3YS o
ANTOpUTM peleHus pealnbHBIE CUTYalluu U PeIaTh
JIMHENHBIX YpaBHEHUH BUA HX.
ax+b=0, ax+b= cx +d.
Koopaunatrast npsimast. 3HaTh onpe/eeHne MM npe3eHTanus 1.10
17 KoopaunaTtHas npsmasi. YYH3 Koopmunata Toukw. Jlyu, KOODPIMHATHOM TIPSMOA, §5 Nel,2, ;051 2(a)7
OTKPBITBIH JIy4, HHTEPBAJI, KOODPJMHATHI TOYKH. 4,7-14, 1013
OTpE30K, TIOTYUHTEPBAII, Ymetb cTpouts KoopauHaTHyto | 17-20,27,
MIPOMEXYTOK. MpsSIMYI0, OTMEYaTh Ha HEl 30,33,34

TOYKHU C 3a/JTaHHBIMH
KOOpAUHATAMU U ONIPEACIATH
KOOPpAUHATHI 3a/IaHHBIX TOYCK.




KoopaunaTthas npsimas.

3HaTh MOHATHUS JIydya u

2.10

18 KoopaunaTHas mpsamasi. YOuC 3YH KoopaunaTa Toukw. Jlyu, YHCIIOBBIX TIPOMEKYTKOB. ;IR,SI 41726
OTKPBITHIN JIy4, HHTEpBaJl, YMeTb 0003HaYaTh, Ha3bIBATh 3033
OTPE30K, NOJyHHTEPBAJ, YHCIIOBOM MPOMEKYTOK U
HPOMEXYTOK. 3aIMCHIBATH MATEMAaTHYECKYIO
MOZEIb YHCIOBOTO
MIPOMEXKYTKA.
Hroroso - 06o0maromuii YOucC3 O000UTE U KomnbrotepHoe . 1-5 410
19 YPOK. CHCTEMATH3UPOBATh 3HAHHS TECTHPOBaHHE Z&’;l
10 U3Y4EHHOI TeMe.
[IpoBeputh ypoBEHD 4.10
20 Kounrpoabnas padora Nel YCBOEHHUS 3HaHUH 10 TeMe I 15
YK «MareMaTH4ECKUH A3BIK. K/P '
Martematudeckast MOACIbY.
1 2 4 5 6 7 8 9 10 11
I'naBa |l JIuneiinas pynkuus — 14 yacos.
KoopauHaTHas TUTOCKOCTH, 3HATh: MOHATHA MM mpe3eHrans 15.10
21 | KoopauHaTHas IUIOCKOCT. YVH3 IPAMOYTOJIBHAST CUCTEMA KOOPIMHATHOM IIOCKOCTH, §6 Nel,2, ;067 o1l
KOOPJIMHAT, HAYAJIO KOOPJMHATHI TOUKH; anroput™ | 7,8,10-13 13
KOOpJWHAT, abcrucca, MOCTPOCHUS TOUYEK IO 17,18,24
OpJIMHATa, OCh a0CIKCC M OCh | 33JlaHHBIM KOOPAMHATAM.
OpauHAT. AIITOPUTM YMeTh CTPOUTH TOUYKH B
HOCTPOESHHUS TOYKH B CHCTEME | CHCTEMe KOOpJUHAT,
KOOP/MHAT. ONpeNeNsiTh KOOPAUHATHI
3aIaHHBIX TOYEK.
KoopanHaTHas TUTIOCKOCTB, 3HaTh, KaK 3a/JaTh 16.10
22 | KoopauHaTHas TUIOCKOCTh Ky MIPSIMOYTOJIbHAS CHCTEMA KOOPAWHATHYIO IIOCKOCTB, ;068 1118 18.10
23 KOOpJHMHAT, HAYAJI0 QJITOPUTM TTOCTPOCHUS TOUEK Y

KOOpJIWHAT, abciucca,
OpJMHATa, OCh a0CIHCC U OCh
OopAuHAT. AIroput™M
TIOCTPOCHHUA TOUYKH B CUCTEME
KOOpJMHAT.

110 3aJJaHHBIM KOOPAWHATAM.
YMeTb CTPOUTH TOUKH B
cucTeMe KOOpAWHAT,
OTIPENIeNIATH KOOPIMHATHI
3aJaHHBIX TOYEK.




JluneitHoe ypaBHEHHE C VVH3 JluneitHOE ypaBHEHHE C YMeTh: onpenensTh, spiusgerca | §7 Nel,2,5 18.10

24 | nByMsI IEpEMEHHBIMH. JIBYMS TICPEMCHHBIMH. JIM TIapa YKCeIT PEIICHUEM 7,10,13,17 ;“75 011

Pemenne ypaBHEHHS JIMHEHHOTO ypaBHEHHS C 21,22,23 1314

ax+by+c=0. I'paduk IBYMS IEpEMEHHBIMH,

YpaBHEHUSI, TeOMeTpHYecKast CTPOHTH IpaMK ypaBHEHHS

MOJIEITh, AITOPUTM ax+by+c=0.

nocTpoeHus rpaduka

ypaBHenus ax+by+c=0.

JluneitHoe ypaBHEHUE C V3UM JluneitHOe ypaBHEHHE C YMeTb: HaXO0JIUTh TOUKY 22,23.

25 | OByMs epeMEHHBIMU. JBYMs. IEpEMEHHBIMU. nepecevdeHust rpadukoB ;071 51721 10
26 Pemtenue ypaBHeHUs JIMHEIHBIX ypaBHEHUH 0e3 S

ax+by+c=0. I'paduk MTOCTPOCHHUSA, BBIPAXKATh B

YpaBHEHUs, TeOMETpHYecKas | JMHEWHOM ypaBHEHHHU OIIHY

MOJIEIb, AITOPHTM MIEPEMEHHYIO Yepe3 IpyryIo.

MOCTPOCHHSA TpaduKa

ypaBHeHwust ax+by+c=0.

JluneiiHas GyHKIHA, 3HATh MOHATHSA: JTHHEHHAS §8 Ne2.4,8 | MM mpe3eHrarus 25.10
27 | Jluneitnas QyHKIHSL. YVH3 HE3aBUCHMas [IEPEMEHHAs, (yHKIHsA, apryMeHT U 12,14,16, ;j; i

3aBUCHMasl IepeMeHHasl, 3aBUCHMasl IepeMeHHasl, 18-23,27, 18

rpaduk nuHelHON QyHKuMK, | rpaduk IMHEHHOH QyHKIUH. 28,31,33,3

3HAK MPUHAJIEKHOCTH, Ymetb no hopmysie 4

HauOoJIbIIIEE U HANMEHBIIIEES OTpeAesiTh MOHOTOHHOCTh 38-41,45,

3HAueHHMs1 JIMHEeHHO# QyHKIuK | QyHKUUH. 3anonHsTs Tadbaumy | 46

Ha OTpe3Ke, BO3pacTaloIasi U | 3HAYCHUH U CTPOUTD rpaduK.

yObIBatoIIast TMHEIHAs

¢GbyHKIHN.

Jlunetinas GyHKIHA, YmeTh npeoOpa3oBEIBaTh KomnprorepHoe 25.10
28 | Jluneiinas GpyHKUusL. YKII3VH He3aBUCUMAs IepeMEHHasl, NUHeiHOe ypaBHEHHE K BULY TeCTUPOBAHUE Eogl 31723

3aBHCHMasl IEpEMEHHas, JIUHEWHOU (YHKIINH, TecTNo2 o5

rpaduK THHEHHOH (QyHKIMH,
3HaK MIPUHAAJICIKHOCTH,
HanOoJIbIlIee U HANMEHBIIIee
3HAYCHUS JINHEHHOH QyHKIIMH
Ha OTpe3Ke, BO3pacTaromas u
yOBbIBaromast JMHEHHAas
¢GbyHKIHN.

HaxOJAWTh 3HAUEeHHE (QYHKIIMU
IPH 33J]aHHOM 3Ha4YeHHUN
MepEMEHHOM, HaXOUTh
3HAUEHUE NIEPEMEHHON IIPU
3aJ]aHHOM 3Ha4E€HHU
(YHKIMH, CTPOUTH Ipaduk
JIMHEHHOW (YHKIHH.




Jluneitnas GyHKINSA,

VYMeTh: HAXOIUTh

29.10

29 | Jluneiinas QyHKIus. Ky HE3aBHCUMasi TIEPEMEHHAs, KOOPJIMHATHI TOYEK ;\Ir'“gz 42731
3aBHCHMasl IEPEMEHHas, nepecedeHust rpaduka ¢ Y
rpaduk TMHEHHOH PyHKINH, | KOOPIMHATHBIMHU OCSMHU.
3HaK MPHUHAIEKHOCTH, KoopauHater Toukn
HanOoJIbIIIee ¥ HAaNMEHBIIICEe nepecedeHus rpadukoB IBYX
3HAYEHMS JINHEWHOH QYyHKIUM | JTMHEHHBIX (QYHKIUH,
Ha OTpe3Ke, BO3pacTaiolias 1 | HauOoJbllee 1 HaUMEHbIlee
yOBbIBaromas TMHEeHHas 3HAYCHMs INHEHHOH QyHKIINH
GbyHKIMN. Ha 33J]JaHHOM ITPOMEXYTKE
®Oyukuus Y= KX. YruoBoit 3HaTh: HOHITHUS IPSIMON IIC/PNe2 30.10
30 | Jluneiinas pyHkms y= KX. KOX(PHUIHIEHT MPIMO MIPONOPIMOHATHFHOCTH, §9 Nel,3.4 n.9
YVH3 MPOTIOPITHOHATEHOCTH. YTJIOBOTO KO3 GHITHEHTA. 9-12,18 Ne347.9
VYMeTh HaXOIUTh
ko3 dunmeHT
MIPOTIOPIIMOHANBLHOCTH,
CTPOUTH TpaduK QPyHKIUU
y=KX, onpenensts 3HaK
yrII0BOTO KO3(h(HUIIMEHTA 10
rpaduky.
B3anmMHoe pacmonoxxeHne I'padpuku muHEeHHBIX QyHKOWA | YMeTh: onpenenarts B3auMHoe | §10 Nel,2, | MM mpe3senrarus 1,111
31 | rpaduKOB JIMHEHHBIX YVH3 TapajuIebHBL, TIEPECEKAIOTCA. | PACIIOIOKEHHE TPapUKOB 10-15 ;'0110 46,14
32 | ¢yHkumii. AnreOpandecKkoe YCIOBHE JMUHEWHBIX (PYHKIHA, CTPOUTH I
MapauIebHOCTH U rpaduKy JIMHEHHBIX QYHKIHH.
riepecedeHust rpagukoB
JUHEWHBIX (YHKITHIH.
Hroroso - 0600maromui YOuC3YH O000UUTh TOTYICHHBIC NeB.38,45 5.11
33 | ypok. 3HAHUS TI0 TEME. Ne7.22,23
IIpoBeputs yMEHHS CTPOUTH K/P 6.11
34 | Kourpoabuas padora Ne2. YK rpaduKu TUHEWHBIX ()YHKIIHIA, lgfpléol
HCCIIeI0BAaTh UX B3aMMHOE JIKP

PAacCIIOJIOKEHHEC.




1 2 | 3 | 4 5 6 7 8 9 10 11
I'masa |11 CucremMbl IBYX JIHHEHHBIX YPABHEHHUIi ¢ IBYMsl epeMeHHbIMU — 16 yacoB.
Cuctema ypaBHeHuil. Pemrenne | 3HaTh MOHATHS: cUCTEMa MM mpe3enTans 8.11
35 OCHOBHBI€E TIOHATHSL. 1 | YYH3 CHCTEMBI YPaBHEHHIA. YpaBHEHHMH, pElIeHUE §11 E‘; 111 6.10m
I'paduaeckuit METON pEIICHUsT | CHCTEMBI ypaBHECHHUH. Nel,2,6, Ber
CHCTEM TMHEWHBIX YpaBHEHUHA. | YMETh OonpeaensaTh, seisercs | 10-13
HecoBmecTHast 1 JIM TIapa YHcell PelIeHueM
HEOIIPEICIICHHAS CHCTEMBL. CHCTEMBI, peIIaTh CHCTEMBI
rpagu4ecKuM CriocoOoM.
1 | Y3UM Cuctema ypaBHeHuil. Pemenue | YMeTh: pemaTh CUCTEMY 8.11
36 OCHOBHBIC TTOHATHS. CHCTEMBI ypaBHEHHUH. rpau4ecKuM METOJIOM; EO; 18 Dar
I'paduyeckuii MeTon penieHust | 0OBSICHUTD, TIOYEMY CHCTEMA B
CUCTEM JIMHEHHBIX YPABHEHUN. | HE UMEET PELICHUN, UMEET
HecoBmecTHast u OJIHO PEIICHHE HIH
HEOIIPEICIICHHAS CUCTEMBIL. OECKOHEYHOE MHOYKECTBO
peLeHui.
3HATh aNTOPUTM PEIICHUS §12 No2.5 12.11
37 MeTo1 MOICTAHOBKH. 1 VYH3 MeTo MOCTAHOBKH. CHCTEMBbI JIMHEHHBIX 7-10,12, E‘;z 670610
AJTOPUTM PELICHUS CHCTEMBl | YPaBHCHHH METOJOM 14,17 a
METOJIOM TO/ICTAHOBKH. MOJICTAHOBKH. YMETh Pellarh
CHCTEMY JBYX JTHHCHHBIX
YpaBHEHUN METOAOM
MIO/ICTAHOBKH TI0 AJITOPUTMY.
YMeTsb pelath CUCTEMY ABYX 19.11
38 MeTo1 MOICTAHOBKH. 1 Y31UM MeTo1 O/ICTaHOBKH. JIMHEHHBIX ypaBHEHMUIT MC/PNe3 ﬁo'éi 12
AJITOPUTM PEIICHUS CHCTEMbl | METOIOM MOJCTAHOBKH MO %
METOJIOM IOJICTAHOBKH. ANTOPUTMY.
YMeTh cOCTaBIATh 20,
39 MeTo MOJICTAHOBKH. 2 YIIOuK 3YH | Merton noacTaHOBKH. MaTeMaTHYECKYIO MOJIEIb ﬁoéé N 22.11
40 AJITOPHUTM pPELICHUS CUCTEMbl | peajbHOil CUTYalluy B BUAC 106,13
METOJIOM TIO/ICTAHOBKH. CHICTEMBI U perarh eé
METOJIOM TIO/ICTAHOBKH.




Cucrema NTMHEHHBIX

3HaTh aJTOPHUTM PEIICHUS

22.11

41 MeTop anre6pandeckoro YVH3 YPaBHEHUH ¢ IBYMs CHCTEMBI JIMHEHHBIX §13 E‘;}z s
CIIOXKEHUSI. TIePEeMEHHBIMHU, METO]T YpaBHEHUH METOJOM Nel-9 (a: 6)
anreOpanyecKoro CIOKEHHS. CIIOKEHHUS. YMETh peliaTh
CHCTEMY JBYX JIMHEHHBIX
YpaBHEHUI METOIOM
CIIOXKEHUSI 110 aJITOPUTMY.
CucteMa JIMHEMHBIX VYmers pemats cucremy nByx | IIC/PNe4 26.11
42 Merton anreGpandeckoro YKII3YH ypaBHEHU ¢ IByMsI JIMHEWHBIX YPABHEHUH ﬁ;;i 6
CJIOKEHUSI. TIepEeMEHHBIMH, METOJ METOJIOM CIIOXKEHHsSI TI0 (2.6)
IredpanvdecKkoro CIOKEHHUS. AITOPUTMY.
Cucrema MMHEHHBIX YMeTh COCTaBIATh 27.11
43 MerTox anre6panaeckoro YIOuK 3YH | ypapuenuii ¢ gyms MaTeMaTHIECKYIO MOJIEb ]130';38 @.5) 29.11
44 CIIOXKCHHSL. NepeMEeHHBIMU, METOX peaNbHOI CHTYalii B BUIIE S
anreOpanyecKoro CIOKEHHS. CHCTEMBI U peruath eé
METOJIOM CIIOKSHUSL.
CocTaBlieHHME MaTeMaTHYECKOM | 3HATh, KAK COCTaBUTh 29.11
45 CucteMbl IByX JTUHEHHBIX MO/JIEJIH peajbHOM CUTyallul B | MaTeMaTUYECKYI0 MOJIEIb §14 E‘;}t
YPaBHEHHUH C ABYMs BH/JIE CUCTEMBI JIBYX JIMHEHHBIX | pEaJIbHOM CUTYalUHU. Nel,4,7,10 o
HepeMEHHBIMHU Kak YVH3 ypaBHEHHH C ABYMsI YMeTh BBIIETUTh ¥ 3anucath | 17
MareMaTHYeCcKHe MOJIENIN HepeMEeHHBIMH. TJIaBHOE, IIPUBECTH MPHUMEPBL.
pEaJIbHBIX CUTYaLUN.
CocraBiieHne MaTEMaTHUECKON | YMETh: peniaTh TEKCTOBbIE 3.12
46 | CucTembl JBYX JIMHEHHBIX MOJIENH PEAbHOW CUTYalli B | 3aJla4d C HOMOIBIO CHCTEMEI ]130'248
YpPaBHEHUH C AByMsI BUJIE CHCTEMbI IBYX JIMHEWHBIX | JINHEHHBIX YpaBHCHUI Ha
HEePEMEHHBIMU KaK y3IM yYpPaBHEHHH C IBYM:I JBHYKCHHUE TI0 3EMJIC U pEKe.
MaTeMaTHYeCKUe MOJCITN TIePEMEHHBIMHU.
PEATBHBIX CHTYaLH.
CocraBiieHHEe MaTeMaTHYeCKOH | YMeTh: pelarh TeKCTOBBIC 4.12
47 | Cuctemsl ABYX JIMHEHHBIX MOJIEJIM peasibHOM CUTYyalli B | 3a[la4¥l C IIOMOII[bIO CUCTEMBI E$;41 0
YpaBHEHHI C IBYMsI BUJIE CUCTEMBI JIBYX JIMHEWHBIX | JIMHEHHBIX ypaBHEHHH Ha
NepeMEHHbIMHU KaK VKII3VH ypaBHEHHI C ABYMsI YacTH, Ha YUCIIOBbIE
MaTreMaTHYecKue MOJIENN MepEeMEHHBIMH. BEJIMYMHBI U TIPOLICHTHI; IIC/PNeS
pEaNbHBIX CUTYaIH. paborarthb 110 3aJaHHOMY
ITOPUTMY U MIPABUIILHO
oopMIIsITh perieHue.
YOuC3YH O000IUTH 3HAHUS 10 TEME 6.12
48 Hroroso - 06o0maromuii «CucTeMbl JIMHEHMHBIX C%jg 6.12
49 | ypok. YPaBHEHHUH C IBYMs A

NEPEMECHHBIM U .




KourpoabHas padora Ne3.

[IpoBepuTs ypoBEHH YCBOCHUS

10.12

50 | ITo Teme «CHcTeMBI YK 3HaHMH yYaIuxcs 1o TeMe K/P mnll-14
JIMHEHHBIX YPaBHEHMUII ¢ «CHCcTeMBI INHEHHBIX
JABYMsI IepeMEHHbIMH ». YpaBHEHHIA C IBYMSI
MEPEMEHHBIMU M METOJIBI HX
peLIeHuUsY.
1 2 4 5 6 7 8 9 10 11
I'maBa IV Crenenb ¢ HaTypaJbHBIM IIOKa3aTe/JIeM M ee CBoiicTBa — 6 4acoB.
OmnpeneneHue CTENeHH ¢ 3HaTh MOHATHS CTEIICHH, §15 Nel-6, | MM mpe3eHrarust 11.12
51 HaTypaJbHBIM MOKa3aTeJIEM. OCHOBAaHHS H ITOKa3aTeNs 11-14,20- %}é "
YT0 TaKO€e CTENEHE C OcHOBaHME U IMOKa3aTeIhb cTereHd. YMeETh BO3BOIMTE 23,32-36 1412’2”20’
HATypalbHBIM I0KA3aTENIEM. YYH3 crenenn. CTeneHs Yncia ¢ YHCIIa B CTENEHD.
nokazareneM 1. Bo3peaeHue B
CTETEHD.
YMeTh MoJb30BaThCs 13.12
52 | Tabnuiia OCHOBHBIX Cremnenu uncen 2, 3, 5, 7. TaOIHIel CTeNeHEeH pu §16 Nel,8- E‘;}% .
CTEIECHEH. YVH3 CrerneHn COCTaBHBIX YHCEI. BBITIOJTHEHUH BRIYHCIIEHUI co | 11 T
CTETIEHSIMH.
CBoiicTBa cTEIICHH C 3HaTh CBOHCTBA YMHOXKEHUS §17 13.12
53 HATYpaJbHBIM ITOKa3aTeleM, U JIEJEHUS CTEIEHEN C Nel-7,15- ]1;10;75 g
CBoiicTBa CTENEHHN C JIOKAa3aTelbCTBO CBOMCTB OJMHAKOBBIMM OCHOBaHMsMH, | 20,25-28, 151’9’
HATypaJbHBIM [IOKa3aTeseM. YYH3 CTEMeHeil, TeopeMa, yCIoBHe, MpaBuIo Bo3BeeHus crenenn | 31-33
JIOKA3aTeNNbCTBO. B CTEIEHB.
YMeTh UCNoNb30BaTh UX IPU
BBIYHCIICHUSIX.
CBoiicTBa cTeneHu ¢ YMeTb IpUMEHSTh CBOMCTBA KomnsrorepHoe 17.12
CBoJicTBa CTETIEHH C HATypaJIbHBIM MOKAa3aTelIeM, CTEMNeHe# /IS yIPOIIeH s TECTUPOBAHHE IL17
54 | HarypalbHBIM MOKa3aTeieM YKII3YH JIOKA3aTeNLCTBO CBOMCTB YHCIIOBBIX U aJIre0pandecKux TecrNe3 ]2\{;231225
CTEeMeHeil, TeopeMa, yCIoBHe, BBIPKCHUH.
JIOKA3aTeNbCTBO.
3HaTh NpaBUJIa YMHOXKEHHUS U 18.12
Crenenu ¢ pasHbIMU JIeNIeHHs] CTEeTIeHe! ¢ §18 E‘;g g
55 VYMHOEHHE U JeJIeHNE OCHOBAaHUSAMHU, JEHCTBUSA CO OJMHAKOBBIMH Nel-9,12, 1215
CTEIECHEN C OJUHAKOBBIMH YVH3 CTEINEHSIMHU OIUHAKOBOTO MOKa3aTeIsIMH; Kak 13-16,18, Y
MOKa3aTeISIMH. TTOKa3aTe’sl. MIPUMEHSTH UX MPH 20-21

BBIYUCIICHUAX , TJIA
peoOpa3oBaHUS
anreOpan4ecKux BBIPAXKCHHH.
YMeTh onpenensTs MOHTHs,
IIPUBOJIUTH JIOKA3aTeJIbCTBA.




20.12
56 CrenieHb C HATYpaJIbHBIM YMeTh HaXOAUTh CTENEHD C IIC/PNe6 ﬁ;;% 7
CrereHb ¢ HyJICBBIM 1 | viouk 3 nokasareseMm. CTereHb ¢ HaTypaJbHBIM U HYJICBBIM §19 C:Fp’.977
MIOKAa3aTENEM. nK3VH HYJIEBBIM IOKA3aTENIEM. I10KAa3aTeJEM. Ne 3-7 JIKP
1 2 | 3 | 4 5 6 7 8 9 10 11
I'maBa V OnHounenbl. Apudmernyeckne onepauuy HajJ OJHOYJICHAMH — 8 4acoB.
20.12
57 ITonsiTHe oqHOUIEHA. Opnouner. CTaHaapTHBINA BUJ] | 3HATH MOHITHE OJHOYICHA, §20 EQ%OB s
CraHgapTHBIN BH 1 | yvis onHouwteHa. Kosgduiuent K03(hdHIHeHTa OTHOUJIEHA, Ne7-9, 13- B
OJIHOWIEHA. OJIHOYJICHA. CTaHAapPTHOTO OJHOWIEHA. 19
YMeTh HaXOIUTh 3HAYCHHE
OJTHOYJICHA TIPH YKa3aHHBIX
3HAYCHUAX MICPEMCHHBIX,
MIPUBOJINTH OJHOWICH K
CTaHIApTHOMY BUIY.
MM npe3eHrtanus 24.12
58 CioXKeH1e U BEIYUTAHUE 1 TTonoOHbBIE OQHOWIEHBI. 3HaTh MOHATHE MOJOOHBIX §21 Nel-3 24217 0.11
OJIHOYIEHOB. YYH3 AJITOPUTM CITOKEHUS U OJTHOYJICHOB, aJITOPUTM 5,7-12,16- B
BBIYUTAHUS OJHOYICHOB. CJIOKEHUS U BEIYUTAHUS 19,21,23,
MeTox BBeeHHST HOBO# OJTHOYJICHOB. 24
MIEPEMEHHOM. YMeTb NpUMEHSTh
MOJYYCHHYIO HH(POPMAIIHIO
TIPY BEIYUCIICHUSX.
KowmmerotepHoe 25.12
59 | CrnoxeHue v BEIYUTAHUEC 1 [Tom00HBIE OMHOYJICHBI. YMeTh MPUMEHSTH [TPaBHIa TectNed | TecTnpoBanue E‘)ﬂ 1622
OJTHOYWJICHOB. YKII3YH AJITOPUTM CITOKEHHS U CJIOYKEHUS M BEIYUTAHUS N
BBIYNTAHUS OJHOWICHOB. OJTHOWICHOB ISl YIIPOIIICHHUS
Meron BBeIeHUS HOBOM BBIPAKEHUH U PEILIECHUS
MEPEMEHHOI. YpaBHEHHH.




27.12

60 | YMHOXEHHE OJHOUYICHOB. YMHOXEHHE OAHOYICHOB. 3HaTh ArOpUT™M yMHOXKeHHsT | §22 Nel-9 11.22
Bo3sBenenne oHOYIICHA B YYH3 Bo3Benenue oqHOUYIICHA B OHOWIECHOB U BO3BEICHUS 13,16-18, 1e2.68,13
HATYpaJbHYIO CTECIICHb. HATYpaJbHYIO CTCIICHb. OJTHOWJICHA B CTETICHB. 23,32
27.12
61 VYMHOKEHHE OJHOWIEHOB. VYMHOXXEHHE OJHOWIEHOB. ‘YMeTh NpUMEHAThH IPaBUIIa IL 22
BosBenenne ongHO4IEHA B YIOuK 3VH Bo3BeneHue o1HOYIICHA B YMHOXEHHS OJIHOWICHOB U TIC/PNe7 N3, 7.11,18
HATYpabHYIO CTCICHb. HATYpaJIbHYIO CTEIEHb. BO3BE/ICHUS B CTEIICHD TIPU
BBIYUCICHUSX, IS
YIPOIIEHHS BHIPAKECHHI U
pCLICHUH ypaBHEHHN.
31.12
62 | JleneHue ogHOUICHA HA [enenue onHowsieHa Ha 3HaTh aJroOpUTM JeNeHUs §23 Nel-9 Eji 711
OJIHOYJIEH. YYH3 OJTHOYJICH, CTAHIAPTHBIN BHT OJHOWIEHOB. 11,13-15 S
JCIUTCIIA U ACTIUMOT O, yMeTb BBITNIOJIHATH OCJICHUC
QITOPUTM JIEJICHHS] OJHOWIEHA | OHOYJICHOB [0 AIITOPUTMY
Ha OHOYJIEH. MPUMEHSTD TPABUJIIO JICIICHUS
OJTHOUWICHOB JIJIsI YIIPOIEHHUS
anreOpamdecKux Ipooei.
KomnsrorepHoe 10.01
Jlenenue oqHOYIEHA HA 3HATh AJITOPUTM JIEJIEHHS TECTUPOBAHKE ?fé?] 315
63 | Jlenenue omHOUIEHA HA OJTHOYJICH, CTAHIAPTHBIN BH/T OIHOWJICHOB. B
OJHOYJICH. YOuC 3YH JEIUTENS U ASIMMOTO, ‘YMeTh BBINIOIHATH JIeJIEHNE
QJITOPUTM JIEJIEHHS OHOYJIEHA | OAHOYICHOB I10 AIITOPUTMY;
Ha OJHOYJIEH. NPUMEHSTH IPABHIIO ACNCHUA | TecNo5

OJTHOWICHOB /ISl YIIPOILCHUS
anredpandeckux Apooei.




14.01
64 KoHTpoabHas padora Ned. IIpoBepuTh ypoBEHb YCBOCHUS K/P Crp. 111
YK 3HAHUH 10 TEME ARP
«Apudmerndeckre oneparim
HaJ OJTHOYJICHAMM.
1 2 | 3 | 4 5 6 7 8 9 10 11
I'naBa VI MHorou/ienbl. ApudgMeTnyecKue onepauuy Hajg MHOrowieHamu — 18 yacos.
MHorouJseH, 4JIeHbI Hmets npencraBienue o MM MIpe3eHTaLN 14.01
65 | OCHOBHBIC MTOHSITHS. VYH3 MHOTOWICHA, IPUBEACHHIE MHOTOYWICHE, O IeHCTBIU §24 Nel-4, 1124
HOI[O6HBIX YJIEHOB TMPUBEACHUA HOH06HBIX YJICHOB 6_11 N91,4,7,10
MHOTOUJICHA, CTaH,I[apTHBIﬁ MHOTI'O4JICHa, O CTAHAAPTHOM
BHJT MHOTOYJICHA, TIOJTMHOM. BHAC MHOTOUICHA. .
VYMern NPUBOAUTH CJIIOKHBIN
MHOI'OWICH K CTAaHAAPTHOMY
BUY U HAXOJUTH ITPU KaKUX
3HAYCHUAX IIEPEMEHHBIX OH
paBeH HYIIIO.
CroxeHne 1 BEIYUTaHHE 3HaTh NPaBUIIO CIOXKEHUS U 15.01
66 | CioxxeHHe 1 BBIYMTAHUE YYH3 MHOTro4JIeHOB. B3anumHoe BBIYUTAHUSI MHOTOUYJIEHOB. §25 Nel-5, Eﬁ% 5
MHOTOYJICHOB. YHHYTOKEHHUE CIaracMbIX. YMeTh UCII0Ib30BaTh 6 (@, g')_'_‘
Asredpanyeckast CymMMa MPABUJIO COCTABIICHHUS
MHOTOYICHOB, MPABIJIO anreOpandecKkoi CyMMbI
COCTaBIICHHS alreOpandeckoll | MHOTOWICHOB IPHU
CYMMBI MHOTOYJICHOB. BBIYHCIICHUSX.
CrnoxeHue ¥ BBIYUTAHUE 17.01
67 | CroxeHue 1 BEIYUTAHUE VKII3VH MHOTOWICHOB. B3aumuoe VMeTh CKIaabIBaTh U 20554 . 21.01
68 | MHOTOYIECHOB. YHHYTO)KCHHUE CIIaracMbIX. BBIYMTATH MHOTOYJICHEI. (a?’)_’_’

AnreOpanyeckasi cymMmMa
MHOT'O4JICHOB, [TPaBUIIO
COCTaBIICHUS aIredpamdecKon
CYMMbI MHOTOYJICHOB.




YMHOKXEHHE MHOTOYJICHA Ha

Nwmets npencraBnenue o

22.01

69 | YMHOMXEHHEe MHOTOYIEHA YVH3 OJIHOYJIEH. pactpeneuTenbHOM 3aKkoHe | §26 Nel-5, Eﬁ% 56
HA OJTHOYJICH. PacnpeieuTeIbHbIN 3aKOH YMHO)KEHHS, O BBIHCCEHUHU 6,9,10-13, (a: 6)
YMHOKCHUS, BHIHECEHUE 00IIIETO MHOKHUTEIA 3a 22,27,30
0OIIIETO MHOKUATENSA 3a CKOOKH, 00 oneparyu
CKOOKH. YMHOXEHHUS] MHOTOYJICHA Ha
OJTHOYJIEH.
YMHOXEeHHE MHOTOUJIeHA Ha YMeTh BBINOIHATD KommnbrotepHoe 24.01
70 | YMHOXeHHE MHOTOWIEHA Y3UM OJTHOUJICH. YMHOXXECHHE MHOTOUJICHA Ha TECTUPOBaHHE Eéa 6
Ha OJTHOYIEH. PacnipenenurtenbHbli 3aKOH OJTHOYJICH, BBIHOCHTH 32 @0)
YMHOKEHUS, BBIHECEHUE CKOOKH OJTHOYJICHHBII TecTNeb6
00ILero MHOKHUTEIS 32 MHOKHTEJIb.
CKOOKH.
PackpeiTie CKOOOK. 3HaTh NPaBUIO YMHOXKEHHS §27 Nel-4, I1.27 28.01
71 | YMHOXEHHE MHOTOYICHA VYH3 YMHOXEHHE MHOTOUYJICHA HA MHOTOYJICHOB. 6,8,10-12, Nol.3.7.9
Ha MHOTOWIEH. MHOTOYJIEH. VYMeETh BBITIOIHATH 14,15 (@6)
YMHOXEHHE MHOTOUJICHOB.
PackpriTre cKoOOK. YMeTh pemarb TeKCTOBBIE 29.01
12 YMHOkKEHNE MHOTOWIEHA Ha 3aJa4d, MaTeMaTHIECKast 1127 31.01
73 | YMHOXeHHE MHOTOYWICHA YKII3VH MHOT'OUJICH. MO/IETIb KOTOPBIX COACPIKUT gf%')i'&l_z
Ha MHOTOYJIEH. npousBeaenre MHorowieHoB. | ITIC/PNe8 ’
@DopMyIIBl COKpAIIEHHOTO Hmets npencTaBieHue o MM npeseHTarys 4.02
74 | ®opMyIbI COKPALIEHHOTO YVH3 YMHOKEHHUS: KBAAPAT CYMMEI, | (hopMynax KBaapara cyMMmbl 1 | §28 Nel- 214%83 69
YMHOKCHHUSL. KBaJIpaT Pa3HOCTH, Pa3HOCTh Pa3HOCTH, Pa3HOCTH 13,20- I
KBa/IpaTOB, Pa3HOCTh M CYMMa | KBaJpaTOB, Pa3HOCTH U 26,32,35-
KyOOB. CYyMMBbI KyOOB; O 36,38,41,
FEOMETPUUECKOM 44-
000CHOBaHHH 3TUX (HOPMYIL. 46,48_49
YmMers GpopMynupoBarth u
3alKChIBATH JAHHBIC
hopMyIIBL
DOopMyITBI COKPAIIEHHOTO 3HAaTh, KaK BBITIOTHATH 5.02
75 | ®opMyIbl COKpAIEHHOTO Y3UM YMHOXEHHUSI: KBaJpaT CYMMBI, | IpeoOpa3oBaHus Eﬁf 13.14
YMHOXCHHUSL. KBa/IpaT pa3HOCTH, Pa3HOCTh MHOTOYJICHOB, BEIYHCIICHHS 172023
KBa/IpaToOB, pa3HOCTh M CyMMa | 10 (hopMyJiam KBajapara
KyOOB. CYMMBI U Pa3HOCTH, Pa3HOCTH
KBa/IpaToB M KyOOB, CYMMBI
KyOOB.
DOopMyITBI COKpPAIIEHHOTO YMeTb BEHIOIHAT 7.02
76 | ®opMyIBI COKPANIEHHOTO YKII3YH YMHOXEHHS: KBAAPaT CYMMBI, | IPeoGpa3oBaHus ;ﬁ? 2597
YMHO)KEHHSL. KBaJIpaT pa3HOCTH, Pa3HOCTh MHOTOYJICHOB, BHIYUCIICHHS Y

KBaJIpaToB, pa3HOCTh U CyMMa
KyOOB.

1o GpopMyiaM KBajapara
CYMMBI U Pa3HOCTH, Pa3HOCTH
KBa/IpaToB U KyOOB, CYMMBI
KyOOB.




DopMyIIbl COKPALIEHHOTO VYmers npumensts PCY s I1.28 11.02
77 | ®opMynBl COKpaLIEHHOTO YOuC 3YH YMHOKEHHUS: KBAJPaT CyMMBI, | YIPOIIEHHs BHIPaXKEHHIA, 2(;22,26,
YMHOXKCHHSL. KBaJIpaT Pa3HOCTH, Pa3HOCTb pelLIeHNs ypaBHEHUH.
KBAaJIpaTOB, Pa3HOCTh U CyMMa
KyOOB.
@DopMyJIBl COKpPAIIEHHOTO VYmets npumensats OCY s KomnsrorepHoe 12.02
YMHOXKCHHSI: KBaapaT CYMMBI, | YIPOIICHHUS BI)Ipa)KevHI/II‘/II, TECTHPOBaHHE —
KBaJIpaT Pa3HOCTH, Pa3HOCTh pelICHHUS ypaBHEHHIA; TectNeT Ne35.38.43
78 | ®OpMyIbI COKpAIIEHHOTO Ky KBaJIpaTOB, Pa3HOCTh U CyMMa | HCIOJIb30BaTh JaHHbIC =
YMHOKCHHUSL. Ky6OB. npaeuia u GopmyIbl,
apryMEeHTHPOBATH PEIICHHUE,
TIPaBUIBHO 0(OPMIIITH
pelLIeHHs.
CBOICTBO [IeNIeHUs] CYMMEI Ha 3HAaTh MPABIIIO ACTCHUS 14.02
79 | JleneHue MHOrouneHa Ha YIIOuK 3YH | uyycno. IIpaBuio aenenus MHOTOYJIEHA HA OJHOYJICH. IIC/PNe9 L{;f% . 18.02
80 | omHOuMeH. MHOTOYJIEHA HA OTHOYJICH. YMeTh AenuTh MHOrowIeH Ha | §29 Nel-5 (,6)
OJIHOYJIEH, BOCIIPOU3BOIUTH 7,13
NOJTyYeHHYI0 HH}pOopMaluio;
HCIIOJIB30BaTh MPABHUIIO
JIeTICHHsT MHOTOUJICHA Ha
OJTHOYJICH JUIsl YIIPOILCHUS
BBIP)XCHUH, peLICHHS
YpaBHEHH.
YMeTh pacumpsTh U KomnprotepHoe 19.02
00001aTh 3HAHUS O TECTHPOBaHHE gkzg-zg
CIIOKEHUH, BEIYMTAHHUH,
81 | Urorogo - o6obuiarommi VORCIVH YMHOXEHUH U JIeJICHUU
YPOK. MHOTOYJICHOB, BBIBOJIA U
MIpUMEHEHUS (HOPMYIT
COKPAIIICHHOTO YMHOXKEHHSI.
IIpoBeputs ypoBeHb yCBOEHUS 21.02
82 | Kourpoanuas paGora Nes. YK 3HAHWI 110 TEME K/P 11.24-29

«Apudmernueckre onepanum
HaJl MHOTOYJICHAMUY.




1 2 | 3 | 4 | 5 6 7 8 9 10 11
I'naBa VIl Pa3ziio:keHnne MHOro4/jieHOB Ha MHOkuTeH — 20 yacos.
WmeTts mpencraBieHne o MM mpe3enTans 25.02
83 | Yro Takoe pasnoxeHue 1 | YYH3 Pa3JokeHre Ha MHOKHTEH. KOPHSX YPaBHEHHS, O §30 Ne1-17 ]133(2 69
MHOTOJICHOB Ha MHOKHTCIIH. Kopuu ypaBHeHwUsL. COKpAIIeHHH Ipobeit, 0 S
Coxparienne 1pooei. pa3ioKeHNH MHOTOUWICHA Ha
PasnoxeHne MHOrouneHa Ha MHOXHUTEIH. YMETh
MHOYKHUTEIIH. noA0UPATh aPryMEHTHI TS
JI0Ka3aTeIbCTBa CBOCTO
paccyXIeHuUs, BHITIOIHAT U
0(hOPMIIATH TECTOBBIC
3aIaHus.
Brinecenne o01mero 3HATh aJITOPUTM OTHICKaHUSA 4.03
84 | BeHecenue obuero 1 | YYH3 MHOKHTEIS 38 CKOOKH. 00IIEero MHOKHUTEIS §31 ]130;14 20
MHOYHTEJIs 32 CKOOKY. Haubonsmmii oommit HECKOJIBKUX OTHOWICHOB. No2-21 e
Ienureib K03 QUINeHTOB, VMeTh BBIIOJIHSITH
QITOPUTM OTBICKAaHHS OOIIEr0 | BBIHECEHHE OOIIETo
MHOYKHTEIISI HECKOJIBKUX MHOXHTEIIS 32 CKOOKH 10
OIHOYJICHOB. AJITOPUTMY,
apryMEHTHPOBATH CBOH
paccyxaeHus.
Briaecenne o0rmero YMeTh NpUMEHSTh IPHeM 5.03
85 | Bemecenne obmero 1 | Y3iM MHOKUTENS 33 CKOOKH. BBIHECEHHS 001IEro EO?} 131719
MHOKHTEIIS 32 CKOOKY. HauGonbmuii o0muii MHOHTEJIS 32 CKOOKH ISt ST
JenuTeNb K03 HUIHEHTOB, YIPOIICHHS BHIPAXKECHHUN 1
QITOPUTM OTBICKAHHS OOLIEro | pelleHus ypaBHEHMUIA.
MHOYKHTEIISI HECKOJIBKUX
OIHOYJICHOB.
PazioxxeHne Ha MHOKHUTENH, NmeTs pencrasieHne 06 7.03
86 | CrocoG rpynmupoBKu. 1 | YYH3 croco6 rpyInUpOBKH. QJITOPUTME Pa3IOKEHUS §32 20?25 06
MHOIo4YJIEHA Ha MHOKHUTEIIN Ne3-8,9,12 12 a
CIOCOOOM TPYIITUPOBKH. o
YMeTh apryMeHTUPOBAHO
paccyxaaTh, 06001IaTh,
y4aCTBOBATH B THAJIOTE.




Cnoco0 rpyniupoBKH. VIIOuK 3VH | Pa3noxeHue Ha MHOKHTEIH, VMETh BBIOIHATE 11.03
87 Croco0 rPyNIHUPOBKH. pasioXXeHue MHOTOWICHA Ha ]\2'232 8a.6
MHOYHUTEIH CIIOCOOOM 9a.6
rpynnupoBkH 1o anroputmy; | IIC/PNel0 T
BBINIOJIHATE Pa3JIOKeHUE
TpeX4IeHa Ha MHOXKUTEIN
CII0COOOM TPYIITUPOBKH.
@DopMyJIBl COKpPAIIEHHOTO 3HaTh, KaK pa3noXkUTh Ha §33 MM npesenranus I1.33 12.03
88 | PasnoxeHne MHOTOUICHOB Ha YYH3 YMHOKEHHS, Pa3lIoKeHUe MHOYKUTEIH C TOMOIIBIO Ne2-10,14- Nel2.4,7.9
MHOMHTENH ¢ noMobio PCY. MHOTOYJICHa Ha MHOXHUTENHU ¢ | GOPMYI COKPAIICHHOTO 18,19-23, »0
TTOMOIIBIO (hOPMYIT YMHOXEHHUS B IIPOCTEHIITIX 27
COKpAIICHHOTO YMHOCHHSI. CIy4Jasx.
DopMyJIBl COKPALLIEHHOTO YMeTh pacKiansBaTh 000U KomnerorepHoe 1133 14.03
89 PazioxeHne MHOrOUICHOB Ha YMHOXEHUS, pa3I0KeHUE MHOTOYJIEH Ha MHOXHUTEIH C TECTUPOBAHKE Ne3.10.13
MHOKHTEIH ¢ ToMoLpio PCY . Y3UM MHOTOYJIEHa Ha MHOXHTENHN C | TIOMOIIBIO hOopMYIT (1&5_5177
TTOMOIIBI0 (hOPMYIT COKpalIeHHOTO YMHOKEHHS. TecTNe8
COKpAIIIEHHOTO YMHOKEHHS.
@DopMyIJIBl COKpAIIEHHOTO YMeTh NpUMEHSTh IpHUeM 18.03
90 | Pasnoxenue MHOrO4ICHOB Ha YKII3YH YMHOYEHMS, Pa3IokKeHHE Pa3IokKEHHsS HAa MHOYKHTEIH C .33
MHOXKHTEIH ¢ noMolupro OCY. MHOTOWIECHa Ha MHOXKUTEIH C | TIOMOIBIO (hOpMyIT 25@8 1222
MIOMOIIBIO (POPMYIT COKPAII[CHHOTO YMHOXKEHHS IIC/PNell
COKpAIIIEHHOTO YMHOKEHHS. JUTSL YTIPOIIIEHUST BEIYMCIICHU I
U peLICHUS YpPaBHEHUIA.
DOopMyITBI COKPAIIEHHOTO YMeTh cBOOOTHO TPUMEHSATH 19.03
91 | PasnoxeHue MHOrOUICHOB Ha YOuC 3YH YMHOKEHMS, Pa3IokKeHHe Pa3I0KEHHUE HA MHOKUTEIHU C 11;10331 019
MHOXHTEIH ¢ noMommsio OCY. MHOTO4YJICHa Ha MHOXKHTEIIH ¢ | TIOMOLIBIO GOpMyII 24.27(2.6)
MOMOILBIO (HOPMYIT COKpAILICHHOTO YMHOXEHHS
COKPAIIIEHHOTO YMHOXEHHS. JUTSL YTIPOIIIECHUST BHIYMCIICHU i
U pEUICHMS YPABHEHU.
PasnoxeHne Ha MHOXHTEINH, WwmeTts mpencrasieHne o §34 MM mnpe3eHTarys 21.03
92 | PasnoxeHue MHOrOUJICHOB Ha YYH3 BBIHECEHHE OOIIIETO KOMOMHHPOBaHHBIX puéMax | Nel-15, 1];{;?43 5 8006
MHOKHUTCIIH pasIIHEIMU MHOKHTEISI 32 CKOOKH, TIPH Pa3JIOKEeHHH Ha 21-24 161.3.5.8(a.8)

crocodamu.

(hopMyIIBI COKpAIIEHHOTO
YMHOXXEHUS, CII0co0
IPYIIHUPOBKH, METO]T
BBIJICJICHUS TTOJTHOTO KBAJpara.

MHOXHTCIIN.




PaznosxeHne Ha MHOKHUTEINH,

YMeETh BBITTOJTHATH

25.03

93 Pa3znoxeHne MHOTOWICHOB Ha YOuC 3VH BBIHECEHHE 001IEr0o pasnoXXeHNe Ha MHOKUTENH C ﬁ;i‘; 11(a6
MHOXHTEIHN Pa3TATHRIMI MHOXKHTENS 33 CKOOKH, TIOMOIIBI0 KOMOMHAIINHI JedS.1126)
cnocoGam. OpMyYITEI COKpAIIEHHOTO H3Y4EHHEIX TIPHEMOB;

YMHOXEHHS, CIIOCO0 BOCIPOM3BOIUTE IIPABHIIA,

TPYIITUPOBKH, METO paboTaTh 110 3aTaHHOMY

BBIICICHHUS MTOJIHOTO KBa/IpaTa. | alropuUTMy.

Pasnoxxenne Ha MHOXKUTEIH, YMeTh BBINOIHATD KomnerotepHoe 26.03

94 | PasjoxeHue MHOIOYICHOB Ha YKII3YH BBIHECEHHE OBIIETO Pa3NOKEHHUE HA MHOKHTEIH C TECTUPOBAHKE H;“ 5
MHOKHTEIH PasTNIHEIMH MHOYKHMTENIS 33 CKOOKH, IIOMOIBI0 KOMOWHALIUU TecTNe9 (N;éf)l 1
crocoGam. (OPMYITBI COKpAIIIEHHOTO PasIMYHBIX IPHEMOB s

YMHOXXEHHS, CIIOCO0 YIPOLICHHUS BBIPKSHUH 1
TPYIITUPOBKH, METOJ pELICHHN ypaBHEHUIH.
BBIZICIICHHS [TOJTHOTO KBaJpaTa.
CoxpanieHue anredpandecKkux VYVH3 Anrebpamyeckast 1poOb, Nmets mpencrasienne 06 §35 .35 28.03
95 | Apobeit. YHCIUTENb anreOpandecKoi anredpandeckoil 1poodwu, Ne2-23, Ngg,z,s 6.8
Jpo0u, 3HAMEHATEIb YUCIUTENE U 3HAMEHATEIIE 27,29 @.0)
anredpanveckoii 1poodwu, anredpanveckoii 1podu, o
COKpAII[CHHE aqreOpanveckux | COKpAIIeHHH anreGpandecKux
npooeit. npooeid.
YMeTh paccyxaaTh,
000011aTh, BEICTYIATH C
penreHreM npoOIeMBbl.
Anrebpamdeckast 1poOb, YMeTh coKkpamarh 1.04
96 | Coxpauienue anredpaniecknx Y3UM YUCIMTEND aNre6pandecKoi anrebpanueckue apodu, Ej (5) s | 204
97 | Apobeid. IpoOu, 3HaMEHATeNb packiafbIBasi BRIpaXEHUS Ha (a, 6), T
anredpanveckoii Apoow, MHOXHUTEJH, IPUMEHSIS |
COKpAII[CHHE anreOpandeckux | HOpPMyIbl COKPAIEHHOTO
apoGeit. YMHOXKCHHSI;, 3aIUCHIBATH
MPaBUIILHO CBOM PEILICHHUSL.
Anrebpanueckas apoob, YMeThb coKkpamaTh CI0KHBIE 4.04

98 | Coxpaienne anrebpanteckux YKII3YH YUCIHTEND ANTe0PandecKo anrebpanueckue npoow, ;{j 3 161820 | 804

99 | Apobeid. JIpoOu, 3HAMEHATEIh KOMOMHUpYS U3y4YEeHHbIE @, 6);’N<_>i4 ’

anrebpandeckoi apoowu, METO/IbI Pa3JIOKCHUS IC/PNe12

COKpAI[eHHE aIre0pandecKux
JpoOei.

MHOI'O4JICHOB Ha MHOXXHTCIIN.




3HaTh MOHATHUS TOXICCTBA,

9.04

100 | Toxnecrsa. KV ToXIIeCTBO, TOKIAECTBEHHO TOKIECTBEHHO PABHEIX §36 Ne6-10 ﬁ;;io
paBHbIE BBIPaXKEHHU, BBIPa)KEHUIA, (,6)
TOXJCCTBEHHBIS TOXJECTBEHHOT'O Nel3(a,6)
mpeoOpa3oBaHusl. mpeoOpa3oBaHus.
YMeTh 10Ka3bIBaTh
mpocTeiiime TOXISCTBRA,
paccyxaaTh, 0000IaTh,
apryMEHTHPOBATH CBOH
paccyxaeHus.
KomnrprorepHoe 9.04
101 | HUroroso - o6o6maromuii ypok. YOuC3YH O6006LHUTh U TecTHpOBaHUE ;?15159
CHCTEMAaTH3UPOBAaTh
MOJTyYCHHBIC 3HAHMSL.
11.04
102 | KouTpoasHas pabora Ne6. YK IIpoBEpHUTH YPOBEHDL YCBOCHHUS K/P 11.30-36
3HaHUH 110 TeMe «Pa3noxeHue
MHOI'OYJICHOB Ha MHOXXUTCIIN»
1 2 4 5 6 7 8 9 10 11
I'naBa VIII ®yuknus y:X2 -- 9 gacos.
103 | Dymkuus y = X° u ee YYH3 [Tapa6omna. Ock cumMeTpun 3HaTh MoHsATHSA: napabona, och §37 MM npesenranus 15.04
rpaduk. napa0oJIbl, BETBU MapadoIbl, CHMMCTPHH NapaGoIibl, BETBH Ne7-10,12- ﬁﬁ 712
BepIIMHA 1apaboIibl, POKYC napaboJibl, BEpIINHA MapadoJIbL. 13,14-22, el 7
Tapaboter, GyHKIHMs y=x2, YMeTs cTpouTs napabory. 28-30

rpaduK TaHHON (QYHKITHH.




OyHKIs Y = X U ee V3UM ITapa6oma. Ocbk cuMMeTpHUn YMeTh: ONHUCHIBATH 22.04
104 | rpadux. napaboJibl, BETBH 1apaboibl, T€OMETPUIECKHE CBOHCTBA E‘;i 013
BepIIMHA apadotsl, HOKyC napaboIIbl, HAXOAUTh 1516
11apaGoJTBl, YHKIHS Y=X, HaMMEHBIIIee 1 HanOoJIbIIee
rpaduk JaHHOW (HYHKINH. 3HaveHHs PyHKIHH Y=X° Ha
3aJaHHOM OTPEe3Ke, TOUKU
nepeceveHus napadoIIbl ¢
rpaduKOM JTHHEHHOU
(dyHKIHH.
OyHkius y = X° 1 ee VKII3VH ITapa6omna. Ocb cumMeTpun VYMeTh: onuchBaTh 23.04
105 | rpaduxk. napa0oJIbl, BETBU MapadoIbl, reoMeTpUYecKue cBoicTBa %2718 2
BepIIMHA napaboJbl, GoKyc napaboIbl, HAXOAUTh 2229
11apaGoJTbl, YHKIHS Y=X, HaMMEHBIIIee 1 HauboIIbIIee
rpaduk JaHHOW (HYHKINH. 3HaveHHs PyHKIHH Y=X° Ha
3aIaHHOM OTpPE3Ke, TOUKH
nepeceyeHus napabossl ¢
rpaduKOM JTHHEHHON
(hyHKIHH.
I'paduueckoe pemenne VVH3 [psimast, mapajurenbHas OCH X, | 3HATh ATOPUTM MM mnpesenranus 25.04
106 | ypaBHeHwmil. npsimMasi, MPOXoJIsILas 4yepes rpadu4ecKoro peleHus §38 E‘;?i
Havyasio KOOPJMHAT, YpaBHEHHIA. Nel-5,9-11 (a‘)
ypaBHeHHe, rpaduk QyHKUUH, | YMeTh paboTaTh IO
nepeceveHune rpaduKos, 3aJJaHHOMY aJITOPUTMY.
rpaduueckoe pereHue
ypaBHEHHSI.
I'paduueckoe pemenne VKIT3VH [Mpsimast, mapanienbHast OCH X, | YMETh BBIIOJHSITh YPaBHEHUS I1.38 29.04
107 | ypaBHCHHI. mpsiMasi, IPOXOASIIAs yepes rpadUIecKuM METOIOM. g?al _65)(6);
Hayauo KOOPAUHAT, ’
ypaBHeHHE, rpaduK (yHKIIHH,
nepeceyeHue rpadukos,
rpaduueckoe penieHue
ypaBHEHHSI.
Yro o3HayaeT B VYH3 Beipakenue ¢ nepeMeHHOH, Hmers npeacraBieHue o §39 I1.39 30.04
108 | maremaruke 3amuch Y=F(X). 3Ha4YEHHE BBIPAKEHHS C KyCcOuHO-3aJjaHHON QyHKumy, | Nel-9, Nel 4.9
MIEPEMEHHOM, 00 00JiacTH onpeneeHus 11-12,14-
(hyHKIIMOHATIBbHAS 3aITUCh (hyHKIHH, O HETIPEPHIBHON 16,20-22

BBIpAXECHUA, KyCOYHO-
3aaHHas QyHKIHS.

(hyHKIHH, O TOUKE pa3phIBa.
YMeTh CTpOHuTh Tpadux
KyCOYHO-3aJIJaHHOW (DYHKIIHH.




Yro 03HAYACT B VIIOuK 3YH | BeipaskeHue ¢ IEPEeMEHHOM, YmMmeTh cTpouts rpaduk 2.05
109 | marematuke 3amuch y=F(X). 3HAYCHHE BBIPAKEHHS C KycouHO-3aanHoi QpyHkiumu, | IIC/PNel3 ;“33 1315
[EPEMEHHOIH, HaXxOJIHTh 00IaCTh o
(hyHKIMOHATIBHAS 3aITUCh ompeneneHus pyHKIINH, IO
BBIP)XCHHU, KyCOYHO- rpaduKy onuchIBaThH CBOICTBA
3amaHHas QyHKIIHS. (hyHKIHM.
006001muTH U Tect Nel0 | KommbrorepHoe 6.05
110 | UrtoroBo-o6o6miaromuii YOuC3VH CHCTEMAaTU3MPOBATh 3HAHMS TECTUPOBAHHE ﬁi;g'”lg
YPOK. 10 JaHHOU TeMe.. )
[IpoBepuTh YpOBEHD YCBOCHHUS 7.05
111 | KontpoanbHas paGora Ne7. YK 3HaHui 110 TeMe «DyHKIUA K/P /(::&(pl;lsz
y=x*».
1 2 4 5 6 7 8 9 10 11
I'naBa I X UTtoroBoe noBropenue — 9 4yacos.
Pewenne nuHeHHBIX YMeTh peniath JMHEHHbIE Crp.192-195 | 13.05
112 | ypaBHeHwmii. ypaBHEHUS . J7\f§570é54,63
E VMeTh penraTh CHCTEMBI JABYX '
5 JIMHEMHBIX YPABHEHUH €
Perienue cucTeM JIMHEHHBIX 2 JIByMs TICPEMCHHBIMH Crp.196-198 | 13.05
113 | ypaBHEHWMii pa3IMIHBIMU = Pa3IMYHBIMH CTIOCOOAMH. gf§85(a§)é 9 14.05
114 | cnocoGamu. = VMeThb CTpouTh rpaduku 1 %)5 (a,8)
5 bynkuuit y=kx+m, y=Kx,
Oyuxnun y=kx+m, y=KkXx, 5 i y=X’, 3HaTh UX CBOIHCTBA. Nel0,13,19 16.05
115 | y=x°, ux cBoiictea u = = YMETh BBITIOHATE (237{31 85-189
rpaduKy. E g apugMeTHIecKne JeHCTBHS P
T o HaJ[ OJTHOUJICHAMH U
Apudmernueckue aeicTBrs QE)I MHOTOWJICHAMH, 1€ 3TO ]%Tﬁ-)199]81-?01 20.05
116 | mam omHOYWICHAMH U ) BO3MOJKHO, Pa3/arathb 120132
117 | mHorouNeHAMH. L§ MHOTOYJICHBI HA MHOXHUTEIH 141,144
= Pa3IUYHBIMH CIIOCO0aMHU,
PasnoxeHne MHOTOYJICHOB S COKpaIarh anredbpandeckue Crp.202-206 | 21.05
118 | Ha MHOXUTENN, §~ Jpobu. f§z4196(1)51
COKpaIlICHUEC 165:173:185
anredpandeckux Apooen.
119 | UitoroBasi KOHTPOJIbHASI Vpox K/P 23.05
120 | paGora Ne8. HTOrOBOro 27.05

KOHTPOJIA




CokpailieHusi, UICI0JIb3yeMbIe B paboyeii mporpamme.

Turel ypokoB:
* VV3M — ypok yCBOCHHS HOBBIX 3HAHUI;
= VY3UM — ypokK 3aKperieHus U3y4€HHOI0 MaTepuania.
=  VKII 3YH — ypok KOMIUIEKCHOTO IIPUMEHEHUS 3HaHUM, YMEHUIN U HaBBIKOB;
=  VYOuC 3YH — ypok 0000111eH1s U CUCTEeMaTU3aIluy 3HAHWI, YMEHUW U HAaBBIKOB;
=  VIIOuK 3VYH — ypok npoBepkH, OLIEHKH ¥ KOPPEKIINH 3HAHUW, YMEHUN U HABBIKOB;
= KV — KOMOMHHPOBAaHHBIN YPOK;
= VK- ypoKk KOHTpOIIS.

[Iprmeuanus:
DneMeHTHI 0053aTeNTFHOTO COAEePIKaHUs YKa3aHbl K KaKJoMy naparpady, TpeOOBaHHsS K YPOBHIO MMOATOTOBKH YYAIIMXCS YKa3aHBI K KAXKIOMY YPOKY,
HU3MCPUTCIIN — JIA MaTCpHalia OJHOI0 naparpa(ba, AOMAIIHUEC 3aJIaHUS — IIOYPOUHO.



