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1. Ilnanupyembie pe3yibTaThl 0CBOCHHUSI Y4eOHOI 0 peaAMeTa, Kypca

ITo okoHuyanuu 7-9 kiiacca

Paszpnen 1. Auredpanyeckue BbIpaskeHHUs

BBINyCKHUK HAYYHTCH

o OnepupoBaTh MOHATUAMH «TOXAECTBOY», «TOXKIAECTBEHHOE NpeoOpa3zoBaHUE», pelIaTh
3a/1auy, cojJiepKalire OyKBEHHbIE TaHHbIE, pad0TaTh C GOpMyIamu;

o OnepupoBaTh MOHATUIMU «KBaAPATHBIA KOPEHB2, IPUMEHSTh €0 B BEIYMCICHUSAX;

o BoeimonHATh  TipeoOpa3oBaHUE  BBIpAXKEHUHM, CoOAepXkalllMX CTENEeHU C  IeJIbIMU
NOKAa3aTeNsIMU U KBaJpaTHbIE KOPHU;

o BbInosHATE TOXIECTBEHHBIE MPE0oOpa30BaHMs PAlMOHAIBHBIX BBIPAXKEHUNW M OCHOBE
paBWJI JEHCTBUNA HAJl MHOTOWICHAMHU U ajareOpandecKuMu Apo0siMu;

o BBINONHATH pa3inoKeHne MHOrO4WieHa Ha MHOKUTEIN

Buinycknuk noayuum 603MONICHOCHYb:.

o BbINOAHAT MHOTrOMIAroBbIE MPEOOPa30BAHMS PALMOHAIBHBIX BBIPAXKEHUN, MPUMEHSA
IIUPOKHUM HabOp cioco00B U PUEMOB;

o [IpuMeHATh TOXIECTBEHHBIE MpeoOpa3oBaHMs s pEIIeHus 3a1ad  PasIndHbIX

pas3nesnoB Kypca.

Paznen 2. YpaBHeHust

BpInyCKHMK HAy4YHUTCH:

° Pemate OCHOBHBIE BUIBI PAallMOHAIBHBIX YPABHEHUN C OJHOW NEPEMEHHOW, CUCTEMBI
JBYX YPaBHEHUH C JBYMS IEPEMEHHBIMU;

o [loHnmaTh ypaBHEHME KaK BAXKHEHIIYIO MAaTEMaTHYECKYK) MOJENb JJIsl ONUCAHUA U
M3Y4YeHUS] Pa3HOOOPa3HBIX peaJbHBbIX CUTYaIlMi, PeliaTh TEKCTOBBIC 33/1aUd aareOpanvdecKuM
CII0OCOOOM;

o [IpumensTy rpaduueckue MNpeACTaBICHUS IS WCCIIEIOBAHUSI  YPaBHEHUH,
HCCIIEIOBAHUS U PEUICHUS CUCTEM YPABHEHUH C JIByMS IEPEMEHHBIMM.

Yuenux noayvyunt 603MOINCHOCNb.!



o OBnagers CHENHATBHBIMM IPUEMaMU pPEIICHUS YPAaBHEHUM M CHUCTEM YpPaBHEHUU;
YBEPEHHO TMPUMEHATH almnapaT YypaBHEHWH [ pEIIeHHs pa3HOOOpa3HbIX 3axad M3
MaTE€MaTUKH, CMEKHBIX ITPEIMETOB, IPAKTUKH;

o [IpumeHsaTs Tpaduueckue NpencTaBlIeHUs [JIs HUCCIENOBaHUA YPaBHEHHM, CHCTEM

ypaBHEHHM, copepKauiux OyKBeHHbIE KOO (DUIIMEHTHI.

Paznen 3. HepaBencTBa

BpInyCKHUK HAy4YHTCH:

o [IpuMEHATP TEPMUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHWEM HEPABEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

o Pemlate 5MHENHBIE HEpPABEHCTBA C OJHOM NEPEMEHHOM M HX CHUCTEMBI; pElIaTh
KBaJipaTHbIE HEPABEHCTBA C OMOPOI Ha rpaduyecKue MpeACTaBICHUS;

o [IpuMeHATh anmapat HEPAaBEHCTB U1 PELICHUS 3a/1a4 U3 Pa3IudyHbIX pa3JeioB Kypca.
Yuenux nonyuum 6ozmoorcHocms:

o OcBouth pa3HOOOpa3Hble MPUEMBI J10KA3aTENbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH
anmapaT HEpPAaBEHCTB JUIsl pELIeHMs] pa3HOOOpa3HbIX MaTeMaTHUECKMX 3ajad, 3a1ad Mu3
CMEXKHBIX IPEIMETOB U IPAKTUKH;

o [IpuMeHATh rpaduueckue NpPeACTaBICHUS MJI1 MCCIEAOBAaHUS HEPABEHCTB, CUCTEM

HEPaBEHCTB, COJIepKaIUX OYKBEHHBIC KO3 (DUITUEHTHI.

Pasznen 4. Yncj1oBble MHOKECTBA

BbInyCKHUK HAYYHUTCS:

° I[ToHumMaTh TEPMHUHOJOTHIO MU CHUMBOJIUKY, CBS3aHHBIE C TIOHATHEM MHOXECTBA,
BBITIOJIHSATH OINEpaIlMU HaJl MHOKECTBaMU;

° Hcnonb3oBaTh Ha4YaJIbHBIE TIPEICTABICHUSI O MHOXKECTBE JEUCTBUTEIILHBIX YHCE.
Yuenux nonyuum eozmoorcnocms:

° Pa3BuBaTh npeacTaBiIeHUsS] O MHOKECTBAX;

° Pa3zBuBaTh TmpefcTaBICHHE O YHCIE W YHCIOBBIX CHCTEMaX OT HAaTypaJIbHBIX 0

I[eI\/IICTBI/ITeJ'IBHBIX qUCCII; O pOJIn BBIYKCJICHUN HA IIPAKTUKE,



L4 Pa3BuBate u er'IY6I/ITB 3HAHUA O I[GCHTH‘IHOﬁ 3aIlMCH I[GﬁCTBHTeJIBHBIX YHUCCII

(mepuouyYecKue U HeMepUogUIECKUE IPOOH).

Pazgen 5. ®ynkuuu

BpInyCKHUK HAyYHTCH:

o [lonumaTe #  UCHOJIB30BaTh  (PYHKUHMOHAIbHBIE TOHATHS, S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

o Crpoutb rpaduku 5>JIE€MEHTAapHBIX (YHKIMM, HCClieqoBaTh CBOMCTBA YHCIOBBIX
(yHKIMN HA OCHOBE M3y4YE€HUs MMOBEIACHUS UX IPAPUKOB;

o [lonumaTe (QYHKIMIO Kak Ba)XXHEHIIYI0 MAaTeMAaTHYECKYl0 MOJENb JUJIsi ONUCAHUs
IPOLIECCOB M SIBJICHUW OKPYXKAIOLIEro MHUpPA, TPUMEHSATh (DYHKIIMOHANBHBINA S3BIK IS

OIMMCaHUuA U UCCICIOBAaHUA 3aBUCUMOCTEH MCIKIAY (1)H31/I‘1€CKI/IMI/I BCIIMYNHAMMU,

o [ToHnMaTh W HWCHOJIB30BATh S3BIK TOCIEIOBATEIBHOCTEH (TEPMHHBI, CUMBOJUYCCKUC
0003HaYCHUS);
o [lpumenaTs  ¢GoOpMyINBI, CBs3aHHBIE C apUPMETHYECKOH U  TeOMETPUYECKOU

nporpeccusiMi, M amnmapar, cHOpMHPOBAHHBIA TMPU W3YyYEHUU JIPYTUX pPa3leioB Kypca, K
PELIEHUIO 33]1a4, B TOM YHCJIE C KOHTEKCTOM M3 PEAIbHOU KU3HHU.

Yuenux nonyuum eozmoorcnocmu:

° [IpoBOAMTE MICCIENOBAHNUS, CB3aHHBIC C U3YYCHHEM CBOMCTB (DYHKIIMI, B TOM YHUCJIE C
UCITOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TI'padMKOB HM3YUYCHHBIX (PYHKIMH CTpOUTH Oojee
CIIOKHBIE TpauKH ( KyCOUYHO-3a/IaHHBIC, C 2BBIKOJIOTHIMUY» TOUKAMU U T.I1.);

o Hcnonb3oBaTh (GyHKIMOHAIBHBIC MPEACTABICHUS U CBOWCTBA (DYHKIUN JJIS PEIICHHUS
MaTeMaTH4EeCKUX 33/1a4d U3 Pa3IuvHbIX Pa3/iesioB Kypca;

o PemaTtes KOoMOMHUpPOBaHHBIE 3a/la4ll C MPUMEHEHHEeM (popMyn N-rO 4YjaeHa U CYMMBI N
MEPBBIX WICHOB apU(METUYECKOW M TEOMETPUYECKOW MPOTrpeccHuid, MPUMEHsSS TMPU ITOM
amnmnapaT ypaBHEHUI U HEPABEHCTB;

o [lorumaTte apupMETUYECKYI0 © TEOMETPHUECKYI0 TPOTpecCHH Kak (QyHKIUU
HaTypaJIbHOTO apryMeHTa; CBSI3bIBaTh apU(METHUECKYIO MPOTPECCUI0 C JIMHEHUHBIM POCTOM,

IreOMCTPHUICCKYIO — C OKCIIOHCHIMAJIbHBIM POCTOM.



Paszges 6. DiieMeHTHI NPUKJIAAHON MaTEMATHKH
BeInyCKHUK HAYYHTCH:
o Hcnonp3oBaTh B XOJ€ PELICHMs 3a/4ady 3JIEMEHTAapHbIE MPENCTABICHUS, CBA3aHHBIE C

HpI/I6JII/DK€HHBIMI/I 3HAa4YCHUAMMU BCINYUH,

o Hcnons3oBaTh mpocTeiiime crnocoObl MPEeACTaBICHUS M aHajdu3a CTAaTUCTUUYECKUX
JTAHHBIX;

o HaxoauTh OTHOCUTENBHYIO YACTOTY U BEPOSITHOCTH CIIYYaHHOTO COOBITHS

o Pemrath koMOMHATOPHBIC 33/]a4U HA HAXOXKICHUE YUCIa 0ObEKTOB I KOMOUHAIIHA.

Yuenux nonyuum eo3zmoorcnocmuw:

o IToHATh, YTO YHCIOBBIE [IaHHBIE, KOTOPHIE HCIMOJB3YIOTCA ISl XapaKTEPUCTUKU
O00OBEKTOB OKPYXKAIOIIETO MHUpPA, SBISIIOTCS MPEUMYIIECTBEHHO MPUOIUKEHHBIMUA, YTO IO
3amuCcH PUOJIMKEHHBIX 3HAUYCHUH, COJIepKaAITUXCs B MH(DOPMAIIMOHHBIX UCTOYHHKAX, MOYKHO
CYJIUTh O MOTPEIIHOCTH MPUOTUKEHNUS,

o [loHSATH, YTO MOTPEIIHOCTh pe3yjbTaTa BBIUMCICHUN MODKHA OBITH COM3MEpHUMA C
NOTPELIHOCTHIO UCXOJHBIX TaHHBIX;

o [TproOpecTy mepBOHAYANBHBIA OMBIT OpPraHU3alMu cOOpa JaHHBIX MPHU MPOBEICHUU
ormpoca OOIIECTBEHHOTO MHEHUS, OCYIIECTBISATh WX aHANW3, MPEACTABIATh PE3yJIbTaThl
orpoca B BUE TaOIUIbI, TUATPAMMBIL;

o [TproOpecT onAT MPOBENCHUS CIYYaHBIX YKCIIEPUMEHTOB, B TOM YHCJI€ C TIOMOIIBIO
KOMITBIOTEPHOT'O MOJIETTMPOBAHUS, UHTEPIIPETALINH UX PE3YJIbTATOB;

o Hay4uTtbcst HEKOTOPBIM CHIEIIMAIBHBIM MTPHEMaM PEIICHHs] KOMOMHATOPHBIX 3a71a4.

N3yyenue anreOppl MO JaHHOW NporpaMme CHocoOCTBYET (OPMHUPOBAHUIO Yy YYaIIMXCA
JINYHOCTHBIX, MeTanpeAMeTHbIX U MpPeAMeTHbIX pe3yJabTaTOB 00y4eHMUS,
COOTBETCTBYIOIMX TpeOOBaHUSIM (DenepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

JIMYHOCTHBbIE Pe3YJbTAThI:




1. BOCIIUTAHUE POCCUMCKON TI'PaKIaHCKOW UIECHTUYHOCTU: INMATPUOTU3MA, YBAXKEHUS K
OreuecTBY, OCO3HAHHMS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKU;

2. OTBETCTBEHHOE OTHOILEHHE K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTh OOydYarouiuxcs K
CaMOpa3BUTHUIO U CaMO0OOPa30BaHUIO HA OCHOBE MOTHBALMM K O0YyUYEHHIO U I03HAHUIO;

3. OCO3HAHHBIA BBIOOpP M MOCTPOCHHE JAaJIbHEUIIEH WHIWBUIYAIbHOW TPACKTOPUU
oOpa3zoBaHus Ha 0a3e OpPUEHTHPOBKM B Mupe npodeccuii u npodeccruoHaTbHBIX
IIPEAIIOYTEHUN € Y4ETOM YCTOMYMBBIX II03HABATEIbHBIX HMHTEPECOB, 4 TAK)KE Ha OCHOBE
(opMUpOBaHUS YBAXXUTEIBHOTO OTHOLIEHUS K TPYJly, Pa3BUTHE OMNbITA Y4acTHsl B COLIMAIBLHO

3HAYMMOM TPYAC,

4, YMCHHUC KOHTPOJMPOBATH IIPOUCCC U PE3yJibTaT yqe6H0ﬁ U MaTeMaTU4YeCKOM
ACATCIIBHOCTH,
5. KPUTUYHOCTb MBINUJICHUA, WHUIOUATUBA, HAXOAYHUBOCTb, AKTHUBHOCTH IIpU PCUICHUU

MaTEMaTHYCCKUX 3a4a4.

MeTanpeaMeTHbIE Pe3VJbTATHI:

1. YyMEHHE CaMOCTOSITEJIbHO OMNpEeNeNsaTh IeJd CBOEro OOydYeHHs, CTaBUTh U
dbopmynupoBaTh Ayl ceOs HOBbIE 3ajauu B y4€Oe, pa3BHUBAaTh MOTHUBBI U MHTEPECHI CBOEH
IT03HABATEIILHOM JIEITEILHOCTH,

2. YMEHHE COOTHOCHUTH CBOU JEWUCTBHUS C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATEIIbHOCTH B IPOIECCE JOCTHIKEHHUS pe3ysibTaTa, OMPENesaTh CIOCOOBI
NEeUCTBHM B paMKaXxX MPEIOKCHHBIX YCIOBHA U TpeOOBaHMI, KOPPEKTHUPOBATh CBOU JACHCTBUS
B COOTBETCTBUU C U3MEHSIONICHUCS CUTYalUEN;

3. YMEHHE OIPEeAeaTh IOHATHSI, CO37aBaTh OOOOINCHHS, yCTaHABIWBATh aHAJOTHH,
KJIacCU(UIIUPOBATH, CAMOCTOSITCIIBHO BRIOMPATh OCHOBAHMS M KPUTEPUH VIS KITacCU(PUKAITUH;
4, YMEHUE YCTAaHABIMUBATH IMPUYMHHO-CICACTBEHHBIC CBSA3H, CTPOUTHh JIOTMYECKOE
pacCyKJeHHe, yMO3aKIoueHue (MHIYKTUBHOE, IEAYKTMBHOEC W IO aHAJOTHH) W JeJaTh
BBIBOJIBI,

5. pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH HCHOJIB30BaHUS HWH-  (OpPMAIIMOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTHIA;

6. NepBOHAYAIbHBIE MPEACTABICHUA 00 HIEIX W O METOJaX MaTeMaTHKH Kak 00

YHHUBEPCAJIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEACTBE MOACIMPOBAHMUS SBICHUNA U IIPOLIECCOB;



7. YMEHUE BUJETh MATEMAaTUYECKYIO 3aJadyy B KOHTEKCTE MPOOJEMHON CHUTyallMd B
OPYTUX JACLUIIAHAX, B OKPYXKAIOIIEH )XU3HU;

8. YMEHUE HaXOAUTh B Pa3IUYHBIX HCTOYHHMKAX HH(OpMaALuUo0, HEOOXOAUMYIO IS
pelIeHHs] MaTeMaTU4YeCKUX 3aJad, U MPEJCTaBIsATh €€ B MOHATHOM (opme, NpPUHUMATH
pELICHHE B YCIOBHUSIX HETIOTHOW UM U30BITOYHOM, TOUHON MIIM BEPOSTHOCTHOM MH(OpMaLIUK;
Q. YMEHHME [IOHMMAaTb W MCIIOJIb30BaTh MaTeMaTUYECKUE CPEACTBA HATIIAAHOCTHU

(rpaduku, TaGAUIIBI, CXEMBI U Ap.) AJI1 WUTFOCTPALUU, UHTEPIPETALNN, apPTyMEHTALlUN;

10. YMEHHE BbIABUTAaTh TMIIOTE3bl MPHU PEIICHUH 3aJayd, NOHMMAaThb HEOOXOJIMMOCTh HX
IPOBEPKU;
11. NOHUMAHHUE CYIIHOCTH QJITOPUTMHUYECKUX MPEANMCAHUN M YMEHHE JEHCTBOBaTh B

COOTBCTCTBHHU C MPCAJIOKCHHBIM AJITOPUTMOM.

IlpeaMeTHbIE Pe3yJabTAThI:

1. OCO3HAHWE 3HAYCHUSI MAaTEMATUKH JIJISI TTOBCEHEBHOMN KU3HHU YEJIOBEKA;

2. IpeACTaBICHNE O MaTEMaTUUECKON HayKe Kak cepe MaTeMaTHYeCKON JeATeTbHOCTH,
00 sTanax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHS LIMBUIIU3AIINY;

3. pa3BUTHE YMEHUU paboTaTh C y4yeOHBIM MaTeMaTHUYECKHUM TEKCTOM (aHaJTU3UpPOBATH,
U3BJIEKaTh HEOOXOIUMYI0O HMH(OpPMAIMIO), TOYHO KU TPAMOTHO BBIPAXKATh CBOM MBICIU C
NPUMEHEHHEM MaTEeMaTUYECKOW TEPMHHOJIOTMM M CUMBOJIUKH, TPOBOIUTH KiacCU(UKAIIUH,

JIOTHYECKHE 000CHOBAHMU;

4, BJIaj/icHE 0a30BBIM MOHATHUIHHBIM aIlllapaToM TI0 OCHOBHBIM pa3jieliaM COJICPKaHNS,
5. CHUCTEMaTHYECKHE 3HAHUA O (DYHKIUAX U UX CBOMCTBAX;
6. MPAKTUYECKH 3HAYMMBIE MATEMATHYECKHE YMEHHUS W HABBIKM, HX MNPUMEHEHHE K

PELICHUI0 MAaTEMATUYECKUX U HEMAaTEMaTUUECKUX 3a7a4 IPEAIIOIArarollee yMEeHHUs:

® BBINOJIHATH BBIUUCIICHUS C ICHCTBUTEIBHBIMU YUCIIAMU;

® pelIaTh YPaBHEHMS, HEPABEHCTBA, CUCTEMbI YPABHEHUN U HEPABEHCTB;

® pemaTh TEKCTOBBIE 3a7aud apu(METHUYECKHUM CIIOCOOOM, C TIOMOIIBIO COCTaBIICHUS U
pelLICHUs] YpPaBHEHU, CUCTEM YPAaBHEHUI U HEPABEHCTB;

® UCIIOJIb30BaTh aNreOpanyecKuil sI3bIK NJI1 OMUCAHMS MPEIMETOB OKPYKAIOLEro mMupa

CO3aHrA COOTBCTCTBYIOINUX MAaTCMATHUYCCKHUX MOI[CJ'IGI‘/'I;



® [IPOBEPUTH NMPAKTHUECKHE PACUETHI: BEIUUCIEHUS C MPOIIEHTAMH, BBIYUCIEHUS C YUCIOBBIMU
MOCJIEIOBATEIbHOCTAMM,  BBIYMCICHHUS  CTaTUCTUYECKUX  XApPaKTEPUCTUK, BBIIOJHEHUE
NpUOTMKEHHBIX BEIYUCIICHUT;

® BBLINOJHATH TOK/IECTBEHHbBIE TPe00pa30BaHUs PallMOHAIBHBIX BhIPAKEHUH;

® BLITNOJHATH ONEPALMK HAJl MHOXKECTBAMU;

® yccieoBaTh (QYHKIMHU U CTPOUTH UX TpauKu;

® 4Y{TaTh W MCIOJbB30BaTh MH(OpPMALMIO, MPEACTABICHHYIO B BHJE TaOJMIIbI, JHArpaMMbI
(cronbuaToil UK KpyroBom);

® pCIIaTh HpOCTGﬁHIHC KOM6I/IHaT0pHBI€ 3a1a4H.

2. Conep:kanue yueOHOIr0 mpeaMera, Kypca

CtpykTypa cojepikaHusi 001eo0pa3oBaTelIbHOTO MpeaMera (Kypca) anredopsl B 7-9 kiaccax
OCHOBHOM IIIKOJIBI MOXKET OBITh OIpEJeICHA CICAYIOIIMMH YKPYITHEHHBIMU TEMATHYCCKUMHU
Omokamu (paszesiaMu):

eanreOpanyecKue BBIPAKCHUS;

e ypaBHEHUS;

®HCPABCHCTBA;

®YIICIIOBBIC MHOYKECTBA;

o pyHKIINH;

®DJICMEHTHI ITPUKJIATHON MaTEMAaTHKH;

eanreOpa B HCTOPUUIECKOM PA3BUTHUU;

Paznen 1. Auredpanyeckne BbIpakeHHUs

BrlpaxeHue ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAKEHHSI C IEPEMEHHBIMU. J{OMTyCTUMBIE 3HAUECHHS
nepeMeHHBIX. ToxaecTBo. TOXKIECTBEHHBIE MPEOOpa30OBaHUS AIreOpandecKuX BHIPAKECHUH.
Jloka3aTeabCTBO TOXKIAECTB.

CteneHb ¢ HaTypaJlbHBIMU TOKazaTeasaMu U €€ cBoiicTtBa. OpHowieHsl. OmHOUJICH
crangapTHoro Buja. CreneHb oaHousieHa. MHorowieHbl. MHOroujieH CTaHJApTHOTO BHJIA.

CrernieHb MHOI'OYJICHA. CJ'IO)KGHI/IG, BBIYUTAHUC M YMHOXCHHC MHOI'OYJICHOB. CDOpMYJIBI



COKpPAlIEHHOTO YMHOXEHHUA: KBaJpaT CYMMBI M KBaApaT pPa3HOCTH [JBYX BBIPAXKCHUMU.
Pa3noxxeHne MHOrowieHa Ha MHOXKUTENN. BbiHECEHNE 00111ero MHOXKHTENS 3a CKOOKU. MeTton
rpynnupoBku. PasHocTh KBajnpaToB ABYX BblpaxkeHud. CyMma M pasHOCTb KyOOB ABYX
BelpakeHud. KsazgpatHeii TpéxwieH. Kopenp kBagpaTtHoro TpéxwieHa. (CBoiicTBa
KBaJpaTHOro TpExuieHa. Pa3nokeHne KBaIpaTHOro TPEXWICHA HA MHOKHUTEIH.
Paunonansubie BblpaxkeHus. lLlenbie Bblpakenus. JpoOHble BblpaxkeHus. PannoHanbHas
npoOb. OCHOBHOE CBOMCTBO paloHadbHOM apoOu. CloKeHHe, BhIUMTAHHE, YMHOXXEHUE WU
JIeNIeHHe  palMoHalbHBIX ApoOeil. Bo3Begenue panuoHalbHOW JApoOM B CTEIEHb.
ToxaecTBeHHble MpeoOpa3oBaHMsl PALUMOHANBHBIX BbIpakeHH. CTeneHb ¢  UeNbIMU
II0KA3aTeJIsIMUA U €€ CBOKCTBA.

KBaapartubie kopHu. AprpMeTHUeCKUil KBapaTHbI KOPEHb U €r0 CBOMCTBA. TOX/1eCTBEHHbIE

Hp606paSOBaHI/IH BLIpa}KeHHﬁ, COACPKAMNX KBAAPATHBIC KOPHU.

Pasznen 2. YpaBHeHus

YpaBHeHue ¢ onHOM nepeMeHHoi. KopeHnb ypaBHeHus. PaBHocuiibHbIE ypaBHeHUA. CBOMCTBA
YpPaBHEHUN C OJHOW MEPEMEHHOM. YPpaBHEHHE KaK MaTeMaTU4eCKas MOJENIb pPEalbHOU
curyanuu. JlunerHon ypaBHeHue. KBampartHoe ypaBHeHne. Dopmyrna KOpHEH KBaJpaTHOrO
ypaBHeHud. Teopus Buera. PanmonanbHble ypaBHeHHUs. PellieHue pallMOHaNbHBIX YpPaBHEHUH,
CBOISIIMXCS K JIMHEMHBIM WJIM K KBaJpaTHbIM ypaBHEHHUsSM. PelieHue TEKCTOBBIX 3aJay C
MOMOIIIBIO palMOHAIBHBIX YpaBHEHHUI.
VYpaBHeHue ¢ IByMs nepeMeHHbIMU. ['paduk ypaBHEHUS C AByMs NepeMeHHbIMH. JIMHEHOe
ypaBHEHUE c IBYMSI IIEPEMEHHBIMU 151 €ro rpaduk.
Cucrtembl ypaBHEHUH ¢ JABYMS NEpeMEHHBIMH. ['paduueckuii METON pEeHIeHUS CUCTEMBI
YPaBHEHUU C JIByMsl NEPEMEHHbIMHU. PelleHue cucteM ypaBHEHUMHA METOJOM MOJACTAHOBKH M
cinoxkenus. CucteMa JBYX YpaBHEHHM € JBYMsI TEPEMEHHBIMM KaK MOJEIb peaJbHOU

CUTYAaIWH.

Pazgea 3. HepaBencrBa

Yucnosbie HCPaAaBCHCTBA N HX cBoiictBa. ClIOKEHHE U YMHOKCHHEC YHUCIIOBBIX HCPABCHCTB.

OueHuBaHue 3Ha4YeHUS BbIpaKkeHUs. HepaBeHCTBO ¢ OnHOM nepeMeHHOW. PaBHOCUIIBHBIE



HepaBeHCTBA. UucCioBbIE NPOMEXYTKU. JIMHEMHBIE M KBaJgpaTHbIE HEPABEHCTBA C OJHOWU
nepeMeHHOU. CucTeMbl HEPABEHCTB C OAHOU NEPEMEHHOM.

Paspnen 4. YnciioBble MHOKECTBA

MHuoxecTBO U ero 3iemeHThl. CrnocoObl 3ajaHus MHOecTB. PaBHble MHOecTBa. Ilyctoe
MHOXkecTBO. [lomMHO)kecTBo. Omnepaunu Haj MHOXKecTBamMu. MimmrocTpanusi COOTHOIIEHUM

MCXKAY MHOXCECTBAMH C IIOMOIIBIO JHAarpamMm Sﬁnepa. MHoxecTBa HaTypaJIbHbIX, LCJIbIX,

™

paIMOHANILHBIX YHCEe. PallMoHambHOE YHCIO Kak JApoOb BUAA », Tae MEZNEN, m Kak
OcCKOHEYHAs MepruoanydecKas aecsaTuaHas 1po0k. [IpencraBienne 006 HpparmoHaILHOM YHCIIC.
MHOXXECTBO JICHCTBUTEIBHBIX 4YHucen. llpencraBieHne MEWCTBUTEIBHOIO YHCIAa B BHJIC
OCCKOHCYHON HENEepUOANYCCKON aecITHYHON npoOu. CpaBHEHUE EHCTBUTEIBHBIX YHCEI.
Ces3b Mmexay mHOkecTBaMu N, Z, Q, R.

Pazgea S.pyHkuun

Yucaosbie pyHKIumn
OYHKIIMOHAJIbHBIE 3aBHCHUMOCTH MEXIy BenuuuHaMu. [loHstue ¢yHknuu. DyHKIHS Kak
MaTeMaTH4ecKas MOJielb pealbHOro mpoiiecca. O0macTh onpenenaeHus U 00JacTh 3HAUYCHHS
dbyakuuu. CiocoOs! 3ananus Gysakiuu. ['padux dyukiuu. [loctpoenue rpadhukoB GpyHKIMMA ¢
nomoitplo mpeodOpazoBanuii  ¢uryp. Hymm Pynkuun. I[IpomexyTku 3HAKOIOCTOSHCTBA
dbyakmun. [IpoMexxyTku Bo3pacTanus U yObIBaHUS (DYHKITUH.

Jlunetinas  QyHKumMs, oOpaTHas  IPONMOPIHUOHATBHOCTb,  KBagpaTU4yHas  (QYyHKIHUSA,
byHKIHS ¥ = Vx , IX CBOMCTBA U TpaUKH.

YucsioBbIE MOCIE10BATETBHOCTH

[TonsiTne umciaoBO TMoOcienoBaTeNbHOCTU. KOHEUHBIE U 0€CKOHEUYHBIE MOCIIEI0BATEILHOCTH.
Apudmernyeckas U reomerpuueckas mporpeccun. CBOWCTBa WICHOB apuPpMETHUECKON U
reoMeTpudeckoi nporpeccuii. ®opmMynsl 001IeTo YieHa apupMEeTHISCKON U TeOMETPUISCKOM
nporpeccuii. PopMynbl CyMMBI N IEPBBIX UYJICHOB apU(METHUECKOW U TeOMETPUYECKOM
nporpeccuii. Cymma OeckoHeuHO# mporpeccud, y kotopoii l4l<1. TIpencraBnenue
OECKOHEYHOHN NIEPHOIUICCKOM TECITUIHON APOOH B BUE OOBIKHOBEHHOU IPOOH.

Pa3zgesa 6. JiieMeHTHI NPUKJIATHOH MATEMATUKH



Marematnueckoe mozaenupoBaHue. IIpoueHTHbie pacd€rbl. POpMysia CIIOKHBIX IMPOLEHTOB.
[TpuOnuxénnpie BbIYMCICHUA. AOCOJMIOTHAsT W OTHOCHUTENbHAsE mNorpemHocTd. OCHOBHbIE
npaBuiia KOMOMHATOpUKU. YacToTa M BEPOATHOCTH clilydailHoro coOwiTusd. Kitaccuueckoe
onpeneNIeHne BepOATHOCTH. HauanbHble cBeneHns o cratuctuke. [IpencraBieHue NaHHBIX B
BUJE TaOJWl, KpPYroBbIX M CTONOYAThIX jauarpamm, TrpaduxkoB. CTaTHCTHYECKHE
XApAaKTEPUCTUKU COBOKYIHOCTH JAHHBIX: CPEAHEE 3HA4YeHWe, MOJa, pa3Max, MeauaHa
BBIOOPKH.

Paszpnen 7. Aiire6pa B HCTOPHYECKOM Pa3BUTHH

3apoxksieHrue anreOpbl, KHUra O BOCCTAaHOBJIIEHUHM MU NMPOTHBOINOCTaBIeHUH Myxammena anb-
Xopesmu. Hctopusi ¢dopmupoBaHus MartemaTHueckoro s3bika. Kak 3apoaunace wuues
KoopauHaT. OTKpbITUE HPPAIMOHAIBHOCTU. M3 HCTOpUM BO3HUKHOBEHMs (opmyn s
pemieHuss ypaBHeHU 3-i1 u 4-i creneneil. Mcropust pa3Butus mnoHstus (pyHkiuu. Kak
3apoauiack Teopus BepositHocTed. Uncna dubonayun. 3agana JI. [Tuzanckoro (OubdoHayyn)
0 KpOJIUKAaX.

J.&d. Maraunkuit. ILJI. YeoOwsmme. H.M. Jlo6aueBckuit. B.f. bynsaxosckuii. A.H.
Kommoropos. ®. Buert. Il.depma. P. Jlexkapt. H. Tapranes. . Kapmano. H. AGens. b.

[Tackans. JI. [Iuzanckuiut. K. I'aycc.



3. TemaTnueckoe JIAHUPOBAHHE

7 Kaacc
Paszpnen KosnunyectBo Tema KosnnyectBo OcHoBHBIE BUABI 1eSITeIBHOCTH 00y4aromuxcsi
4acoB 4acoB
JIuneiiHoe ypaBHeHHE € 15 Beenenue B Pacnosnaseamu unucnoBble BBIPaKEHUS U BBIPAXKEHUS C
O/IHOI1 ITepeMeHHOit anreopy IIEPEMEHHBIMU, JTMHEWHBIC ypaBHEHUs. [IpUBOINUTE IpuMeEpbL
BBIPAKEHUHN C IIEPEMEHHBIMU, JTUHEWHBIX YPABHEHUI.
CocTaBiATh BbIpaXKEHUE C MEPEMEHHBIMU MO YCIOBUIO
3aJlaud. BeImonHsaTh mpeoOpa3oBaHus BRIPAKEHUH: IPHBOIUTD
NOJIOOHBIE CllaraeMble, PacKpbIBaTh CKOOKH. HaxomuTs
3 3HauYEHHE BBHIPAKEHUS C IEPEMEHHBIMH IPH 3aJaHHBIX
3HaYeHUsX TlepeMeHHbIX. KitaccupuuupoBartb
anredpandeckue BeIpakeHus1. OMHUCHIBATH LENbIe BRIPAKEHUS.
Dopmynuposams ONpelieIeHne TNHEUHOrO YPaBHEHUS.
PemaTs nuHeHOE ypaBHEHHE B 001IIEM BU/IE.
WHuTepripernpoBaTh ypaBHEHHE KaK MAaTEMaTHUECKYIO MOJIENb
peanbHON cuTyanuu. ONUCHIBaTh CXEMY PEIIEHHs TEKCTOBOM
3a/1a4M, IPUMEHATH €€ IJIs PEIICHNUs 3a1a4
JInnelinoe
ypaBHEHHUE
C OfiHOM 5
MIEPEMEHHO
i
Pemenne
3a/1ay C 5
ITOMOIIBIO
YpaBHEHUI
IToBTOpEeHU
eHn
CHUCTEMATHU3 1
anus
y4eOHOro
MaTepuana
Koutponsn
ast pabora 1
Ne 1
Henbie BoIpaKkeHUs 52 ToxnaecTse Dopmyruposams.
HHO paBHBIE onpeodenenus: TOKIECTBEHHO PaBHBIX BBIPaKEHHH,
BBIPAXKECHHUS 2 TOXKJECTBA, CTENEHU C HaTypaJIbHBIM I10KA3aTEIIEM,
. OJTHOUJIEHA, CTAHJAPTHOIO BUJA OTHOUJIEHA,
ToxnaecTBa K09((hUIIMeHTa OHOWICHA, CTEIICHN OJJHOYICHA,

MHOIro4jic€Ha, CTCIICHH MHOI'OYJICHA,




Paszpnen KonnyectBo Tema KosaunyectBo OcHoBHBIE BUABI 1eSITeIBHOCTH 00y4aromIuxcst
4acoB 4acoB

ceoticmea: CTENIEHH ¢ HaTypaJIbHbIM MTOKa3aTeeM, 3HaKa
CTEIeHU;
npasuia: J0Ka3aTenbCcTBA TOXKAECTB, YMHOXKEHHS
OAHOYJICHAa Ha MHOI'OYICH, YMHOXKCHHA MHOT'O4YJICHOB.
loxazvieamsb CBOICTBA CTENIEHU C HATYypaJIbHbIM
nokasaresieM. 3ammchbiBaTh U JI0Ka3bIBaTh (pOpMyIIbL:
IIPOU3BEACHUS CYMMBI U Pa3HOCTH JIBYX BBIPAKEHUH,
PA3HOCTH KBaJIPaTOB JIBYX BBIpaKEHHMH, KBaJpaTa CyMMBbI
W KBaJIpaTa pa3HOCTU JABYX BBIPRKEHHU, CYMMbI KyOOB 1
pa3HOCTH KyOOB JIBYX BBIpaKEHHUH.
Buluucname 3HaueHne BRIPAXKEHUH C TIEPEMEHHBIMH.
[IpuMeHsITH CBOMCTBA CTETIEHH ISl PE0Opa3OBaHUS
BBIPKEHUN. BBINIOJIHATE YMHOKEHUE OJTHOUJIEHOB U
BO3BEZICHHE OJHOWIEHA B CcTeneHb. [[puBoanTh omHOWIEH
K CTAaHJApTHOMY BU]y. 3allChIBaTh MHOTOWIEH B
CTaHJApTHOM BHUJIE, OIPENENATh CTEIICHb MHOI'OUJIEHA.
[IpeoOpa3oBrIBaTh NPOU3BENEHUE OJHOUICHA U
MHOI'OYJIEHA; CyMMBI, Pa3HOCTH, IPOU3BEACHUS IBYX
MHOI'OYIEHOB B MHOI'OYJIEH. BBIONHATE paznoxeHue
MHOI'O4IEHa Ha MHOXXHTEIN CII0COOOM BBIHECEHUS
00IIIero MHOKHUTENS 32 CKOOKH, CTOCOOOM TPYIIITHPOBKH,
1o ¢popMysiaM COKpaLIEHHOIO YMHOKECHUS U C
IPUMEHEHHEM HECKONBKUX cII0c000B. Mcnons3oBaTh
yKa3aHHbIE IPe00pa30BaHNA B IPOLIECCE PEIIECHHS
YpaBHEHUH, 10KA3aTEIbCTBA YTBEPKACHUM, pEIICHUS
TEKCTOBBIX 3aJa4

Crenens ¢

HaTypajbH

BIM 3

noKasaresne

M

CaoiicTBa

CTEIEHH C

HaTypajbH 3

BIM

IoKa3aresne

M

OIHOWIEHEI 2

MHorounex 1

bI




Pa3zgen

KoanuecTBo
4acoB

Tema

KoanuectBo
9acoB

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA

Crnoxenue
nu
BbIYUTAHUC
MHOTOWIEH
OB

Koutponsu
as pabora
No 2

YMHOXEHHN
e
OJHOWICHA
Ha
MHOIOWIEH

YMHOXEHHN
e
MHOTOWIEH
aHa
MHOTOWIEH

Pasznmoxenu
e
MHOI'0YJIEH
OB Ha
MHOXKUTEIN

Brraecenne
00111er0
MHOYKUTENS
3a CKOOKH

Pazmoxxenu
e
MHOTOWIEH
OB Ha
MHOKHUTEIN
. Meropn
TPYIITHPOBK
Hu

KonTponen
as pabora
Ne 3




Pa3zgen

KoanuecTBo
4acoB

Tema

KoanuectBo
9acoB

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA

IIpoussene
HUE
Pa3HOCTH U
CYyMMBI
ABYX
BBIPAKEHUN

Pasnocts
KBaJpaToOB

JIBYX
BBIPAKEHUN

KBanpar
CYMMBI

M KBagpar
pasHocTH
ABYX
BBIpaXEHU N

IIpeobpazon
aHue
MHOTOWJIEH
a B KBajJpar
CYMMBI AN
pazHocTH
ABYX
BBIPOKEHUMN

Koutponrsn
ast pabora
Ne 4

CymmMma u
pasHOCTb
KyOOB JIByX
BBIPKEHUN

IIpumenenu
e
Ppa3IMYHBIX
crocoboB
pas3ioKeHH
s
MHOTO4JIEH
a Ha
MHOXHTENN




Paszpnen KonunyectBo Tema KosaunyectBo OcHoBHBIE BUABI 1eSITeIBHOCTH 00y4aromIuxcst
4acoB 4acoB

[ToBTOpenu 2

en

CHCTEMAaTHh3

anst

y4eOHOro

Marepuaia

KonTponen 1

as pabora

Ne 5

DOyHKITUH 12 Ces3u 2 Ilpusooums puMepsl 3aBUCUMOCTEN MEXTY

MEXTY BeIMYMHAMU. Paznnyatek cpenu 3aBUCHMOCTEN

BEIIMYNHAM (GYHKIIMOHAIBHBIE 3aBUCHMOCTH.

u. OyHKIMA Onucwvieams nowamus: 3aBUCUMON U HE3aBUCHMOIT
nepeMeHHbIX, (DYHKIINH, apryMeHTa (QYHKIHH; CIIOCOObI
3afanus QyHKIHA. POpMyINpPOBATh ONPEIETECHHS:
obacTu onpeaeneHus QyHKINH, 00J1acTH 3HAUYCHUH
¢byHkuH, rpaduka GyHKINY, THHSHHON (YHKIINH,
IPSAMOH IIPONOPIIOHAIBHOCTH.

Boiuucnsame 3na9enue GYHKINU 110 3aJaHHOMY 3HaYCHHUIO
aprymenTa. CocTaBJIsATh TaOMUIIHI 3HAUEHUH (PYHKIIHAH.
CrpouTts Tpaduk GyHKINH, 3a0aHHON TadmuaHo. [1o
rpaduKy GyHKIHH, SBISIOMIECHCS MOIENBIO PeaTbHOrO
Ipolecca, OPEAessITh XapaKTEPUCTUKH 3TOr0 Iporecca
CrtpouTts Tpaduk IHHEHHON GYHKINN U IPSIMON
MPOMOPLUHOHATIBHOCTU. ONMUCHIBATh CBOMCTBA 3TUX
GbyHKIHIA

Crioco0nt 2

3aaHus

dhyHKITIHN

I'pacdux 2

hyHKITIHN

Jluneiinas 4

(dhyHKIIHS,

e€ rpaduk u

CBOMCTBa

[ToBTOpEHM 1

eu

CHCTEMAaTHu3

anyst

y4ebHOro




Pa3zgen

KoanuectBo
4acoB

Tema

KoanuectBo
9acoB

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA

Marepuaa

Koutponsu
ast pabora
Ne 6

CucreMbl JMHEHHBIX
YPaBHEHMHI ¢ IByMH
nepeMeHHbIMHU

19

YpaBHEHUA
C ABYM:
[IEPEMEHHBI
MHU

IIpusooums npumepsl: ypaBHEHUS C IBYMS
TepeMEHHBIMU; JTMHEHHOTO YpaBHEHUS C ABYMS
TepeMEHHBIMHU; CUCTEMBI IBYX JINHEIHBIX YpaBHEHUI

C IByMSI TIEpEMEHHBIMH; PeaIbHBIX MPOIIECCOB, JUIS
KOTOPBIX YpaBHEHHE C ABYMS IIEpEMEHHBIMU MM CHCTEMA
YpaBHEHUH C IByMs MEepEeMEHHBIMU SBIISIOTCS
MaTEeMAaTHYECKIMH MOJIEIISIMH.

OnpenensiTe, SABISETCS JIM TTapa YHUCEN PEIICHHEM
JTAHHOTO YpaBHEHHsI C IBYMS MEPEMEHHBIMH.
Dopmynuposams:

onpeoeenus: PEIIeHNs YPaBHEHUS C IBYMS
TepeMEHHBIMH; YTO 3HAYUT PEIINTh YPAaBHEHHE C IBYMS
nepeMeHHbIMU; TpadiKa YpaBHEHUS C IBYMsI
TepeMEHHBIMU; JIMHEIHOTO YPaBHEHUS C ABYMS
MepeMEHHBIMU; PEIIeHUs CHCTEMbI YPaBHEHUH C IBYMS
TepeMeHHBIMU;

c80licmea ypaBHEHUH C IBYMs [I€PEMEHHBIMH.
Onucvieams: cBOWCTBA TpaduKa INHEHHOTO YpaBHEHUS B
3aBHCHMOCTH OT 3HAYCHUH KO3 (PHUITHECHTOB,
rpaduUecKuii METO]] PEIIeHUsT CUCTEMBI IBYX ypaBHEHUI
C IByMSI TIepEMEHHBIME, METO/T TIOJICTAHOBKH M METOJ]
CIIOXKEHUS JJIS1 PEIIeHNUs CUCTEMBI IBYX JTMHEHHBIX
YpaBHEHUH C IByMS MTepeMEHHBIMHU.

Cmpoumpw Tpadyk THHEHHOTO ypaBHEHUS C IBYMS
TepeMeHHBIMU. PemaTh cucTeMbl IByX JTHHEHHBIX
YpaBHEHUH C IByMs ITIEPEMEHHBIMU.

Pewams TekcTOBBIE 3a/1a4H, B KOTOPBIX CHCTEMA JIBYX
JTUHEWHBIX YpaBHEHHH C ABYMS TIEpPEMEHHBIMH SBIISIETCS
MaTeMaTHYEeCKON MOJIENBI0 PEATbHOrO TpoIiecca, U
WHTEPIPETUPOBATH PE3YJbTAT PEIICHUS] CUCTEMBI

JInneitnoe
ypaBHEHHUE
C ABYMsI
MepeMEHHBI
MU U €ro

rpaduk




Pa3zgen

KoanuecTBo
4acoB

Tema

KoanuectBo
9acoB

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA

Cucremsl
ypaBHEHUI
C ABYMSI
MepEMCHHBI
MH.
I'paduueck
Wil METO
perieHus
CHUCTEMBI
IBYX
JIMHEHHBIX
ypaBHEHUH
C IBYMSI
TIepEMCHHBI
MH

Pemenne
CHCTEM
JIMHEHHBIX
ypaBHEHUH
METO0M
MOJCTaHOBK
Hu

Pemenne
CHCTEM
JIMHEHHBIX
YpaBHEHUI
METOI0M
CIIOJKEHHS

Pemenne
3a71a4 C
IIOMOILIBIO
CHCTEM
JIMHEHHBIX
ypaBHEHUI

[ToBTOpEHM
eu
CHCTEMAaTHu3
anyst
y4eOHOro
MaTepuaa




Paszpnen KonunyectBo Tema KosaunyectBo OcHoBHBIE BUABI 1eSITeIBHOCTH 00y4aromIuxcst
4acoB 4acoB
KonTponsn 1
as pabora
Ne 7
IloBTOpEHME M 4 VYipaxxHeHu 3
cucTeMaTH3aAlHsA a1 Ui
yueOHOr0o MaTepuasia MOBTOPEHUSA
Kypca 7
KJ1acca
Hrorosas 1
KOHTpOJIbHA
g pabora
8 kiacc
Pazpnen Kosmmuec Tema KosmmuecTBo OcHoBHbBIE BUABI 1eSITEILHOCTH 00y4ar0IIuxcst
TBO 4acoB
4acoB
PanunonanbHbie 44 PannonansHble 2 Pacnosnasams 1ienpie panmoHaNbHBIC BRIPAXKECHUS, IPOOHBIE
BbIpaKEeHHA Ipobu parrioHaTbHbIE BEIPAXEHUS, TTPUBOAUTH TPUMEPHI TAKHIX
OcHOBHOE 3 BBIPKEHUN.
CBOMCTBO Dopmyauposamu:
panmoHaIbHOM onpeodeenus: paAOHATBHOTO BRIPAKEHUS, TOMTyCTUMBIX 3HAYSHUN
Ipobu MepeMEeHHOM, TOK/IECTBEHHO PABHBIX BBIPAYKEHHI, TOXKIECTBA,
CnoxeHnue u 3 PaBHOCWIIBHBIX YPaBHEHUH, PallMOHAIFHOTO YPaBHEHHS, CTETIEHHU C
BBIYHTAHUE HYJIEBBIM ITOKA3aTeNEM, CTEIIEHH C TENBIM OTPUIATETbHBIM
panmoOHaIBHBIX MOKa3aTeNeM, CTAaHAAPTHOTO BUIA YKCIa, 00paTHOM
npo0eii ¢ MPOIMOPLIMOHATIBHOCTY;
OJIMHAKOBBIMHU c80ticmea: OCHOBHOE CBOMCTBO PAallMOHAIEHON JpOOH, CBOICTBA
3HAMEHATEISIMU .
ClloXKenme I 6 CTETIeHN C IeJIbIM TI0Ka3aTeeM, ypaBHeHUH, pyHKIuu Y = H ;
BRITHTAHNC npasuia: CIOXKEHWs, BBIYUTAHUS, YMHOXKEHUS, JIEIIEHUS Ipo0eH,
PatMOHATIEHBIX BO3BEICHUS POOH B CTEIIEHB; YCIOBHE PABEHCTBA APOOH HYIIIO.
ApoGeti ¢ pasHEmMH lokazvieams CBONCTBA CTENEHN C IETBIM MTOKA3aTENEM.
3HAMCHATCIAMM Onucwvieams TpadUUECKii METOJ] PEIICHUS YPaBHEHHH C OTHON
KonTponenas 1 MepeMeHHOi.
pabora Ne | Ipumensams OCHOBHOE CBOMCTBO pallMOHAIBHON Jpo0H ISt
YMHoxKenne n 4 COKpallleHUs1 ¥ npeoOpa3oBanus apodeii. [TpuBoguts apodbu
ACTCHUC K HOBOMY (00IeMy) 3HaMeHarteno. Haxoauts cymMMy, pa3HOCTb,
paIoHaTbHBIX




Paznen Koaunuec Tema KoanuecTBo OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA
TBO 4acoB
4aCcoB
IpoOei. MIPOU3BEACHUE U YaCTHOE IPo0eid. BEIOIHATE TOXIECTBECHHBIC
Bozsenenne npeoOpa3oBaHus paliOHATBHBIX BhIPaKCHUH.
panroHanbHON Pewams ypaBHeHUsI ¢ IEpEMEHHOI B 3HaAMEHAaTeNe Ipoou.
JIpoOH B CTEIICHb Ilpumensms CBOMCTBA CTEIICHHU C LIETIBIM MMOKA3aTEIEM IS
ToxnecTBeHHBIC 7 npeoOpa3oBaHus BEIPAKEHHUM.
npeoOpazoBaHus 3anucvieamp 4ncia B CTaHAAPTHOM BHJIE.
paloHaIbHBIX
BLIpaKeH Uit Buinonnsme noctpoenue u yrenue rpaduika GyHKun y = H
KonTponpnas 1
pabora Ne 2
PaBHOCHIIEHEIE 3
ypaBHEHHUSI.
Parmonanbubie
ypaBHEHUS
CrerneHs ¢ [enbIM 4
OTPHIIATENHHBIM
MOKa3aTeleM
CBoiicTBa cTenenn 5
C TIeTIBIM
MOKa3aTeleM
k 4
OyHKIUA Y =—H"
X
e€ rpadux
KoHTponsHas 1
pabota Ne 3
KBagpatHbie 25 ®ynkus Y = X2 u 3 Onucvieams: IOHATHE MHOJKECTBA, DJIEMEHTa MHOXKECTBA, CIIOCOOBI
KOPHH. e€ rpadux 3a/IaHusl MHOYKECTB; MHOXECTBO HATYPaIbHBIX YUCET, MHOKECTBO
HeiicTBuTEB IENTBIX YHCEeN, MHOYKECTBO PAIIMOHAIBHBIX YHCEN, MHOKECTBO
HBbIE YucIa JIECTBUTENBHBIX YHCET U CBSI3M MEXK]Ty STUMH YHCIOBBIMU
KsagpaTHsie 3 MHOYKECTBAMH; CBSI3b MEXY O€CKOHEUHBIMH JIECATUIHBIMU JIPOOSIMH
KOpHU. Y palMOHATBHBIMU, UPPAIMOHAEHBIMU YHCIAMH.
Apudmerndeckuii Pacnoznasame panmoHansHbIe M HPPAIMOHATHHBIE YUCIIA.
KBaIpaTHBII [IpuBOIUTH MPUMEPHI PAIIMOHAIBHBIX YHCEN U HPPAMMOHATEHBIX
KOpEHb YHUCEIL.
MHO€eCTBO U €ro 2 3anucvieams ¢ TOMOIIBIO POPMYII CBOMCTBA JISHCTBUM C
3JIEMEHTHI JIECTBUTEIBHBIMH YHCIIAMHU.
[ToIMHOXKECTRBO. 2 Dopmynuposans:
Onepanuu Haj onpeodeenus: KBAAPATHOrO KOPHS U3 YHCIIA, apUPMETHIECKOTO
MHOXECTBAMHU KBaJIPATHOTO KOPHSI M3 YUCIIa, PABHBIX MHOXKECTB, TIOJMHOXKECTBA,
YHCIoBbIe 2 TepeceveHUs MHOXKECTB, O0BEINHEHIS MHOXKECTB;




Paznen Koaunuec Tema KoanuecTBo OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA
TBO 4acoB
4acoB
MHOKECTBA ceoticmea: GpyHKUMH Y = X, apu()METUIECKOTO KBAJAPATHOTO KOPHSI,
CaolicTBa 4 dyHKIMH Y = \/; .
apudmMeTHIecKoro N
Loxazvieams cBoiicTBa apu(QMETHIECKOTO KBaIPaTHOTO KOPHSI.
KBaJIpaTHOT'O
KOpHS Cmpoumb rpaduku QyHKIMA Y = X2u Y = Jx.
ToXIecTBEHHbIE 5 [TpuMeHAT MOHSTHE apUPMETHUECKOT0 KBaIPaTHOT'O KOPHS IS
npeoOpazoBaHus BBIYMCIICHUS 3HAYEHUN BBIPAIKEHUH.
BBIpAXEHUH, Ynpowams BeIpaxkenus. Pemats ypaBHenus. CpaBHUBATh 3HAUCHUS
CozEpIKAIIMX BBIpOKEHHU. BBIONHATE Tpeodpa3oBaHue BEIPAKEHHN C
KBaJpaTHbIE KOPHU MIPUMEHEHNEM BBIHECEHUSI MHOXHUTENS U3-TI07] 3HaKa KOPHS,
BHECEHHME MHOYKUTENS 0] 3HaK KOPHS. BBHIMOIHATE 0CBOOOXKIEHIE
DyHKIHS 3 OT UPPAIIMOHATIBHOCTY B 3HAMEHATeNe qPOoOH, aHAIN3 COOTHOIICHUH
y = \/; . MEXTy YMCIOBBIMU MHOXXECTBAMH U MX 3JIEMEHTAMHU

rpaduk
KonTponsHas 1
pabora Ne 4

KBagpartHbie 26 KBanparusie 3 Pacnosnasams v IpUBOAUTH IPUMEPHI KBAAPATHBIX YpaBHEHUH

yYpaBHeHUs YpaBHEHUS. Pa3IMYHBIX BUIOB (TIOMHBIX, HEMOIHBIX, IPUBENEHHBIX), KBAPATHBIX
Pemienue TPEXUJICHOB.
HEIOJIHBIX Onucvieams B 00IIEM BUE peIIEHNE HEMOTHBIX KBAIPATHBIX
KBaJpPaTHBIX ypaBHEHU.
YpaBHEHHI Dopmyauposamy:
dopmyiia KOpHE 4 onpeodeenus: ypaBHEHUS TIEPBOM CTENEHH, KBAIPATHOTO YPaBHEHUS;
KBaJpaTHOTO KBaJpaTHOro TpEXUieHa, JMCKPUMHUHAHTA KBAAPATHOIO YPaBHEHMUS
ypaBHEHUS U KBaJPAaTHOr'0 TPEXUIEHA, KOPHA KBAAPaTHOrO TPEXUJICHA;
Teopema Buera 3 OMKBaIpaTHOrO YpaBHEHUS;
KonTtponsHas 1 c80licmea KBaJIpaTHOrO TPEXWIICHA;
paGora Ne 5 meopemy Buera n o0paTHyI0 eif TeopeMy.
KBaaparHblit 3 3anucvieams M MOKa3bIBaTh (HOPMYITy KOPHEH KBaIPaTHOTO
TpEXUIeH ypaBHeHus1. MccrneqoBaTh KOIMYECTBO KOPHEN KBaAPaTHOIO
Perenme 5 YpaBHEHUS B 3aBUCUMOCTH OT 3HAKa €ro JUCKPUMUHAHTA.
ypaBHEHHiA, Joka3zvieams meopemol: Buera (pssMyro u oOpaTHyIO), O
KOTOPBIE CBOJIATCS Pa3IOKEHUU KBAAPATHOTO TPEXUIEHA HA MHOXKHUTENN, O CBOMCTBE
K KBa/[PaTHBIM KBaJIpaTHOr0 TpEXWIEHa C OTPULATENbHBIM JUCKPUMUHAHTOM.
YpaBHEHHSIM Onucvieams Ha IPUMEpax METOJ] 3aMEHbI IEPEMEHHOM TS pelIeHUs
Panuonaisable 6 YPaBHEHHI.
ypaBHEHNS KaK Haxooumws KOpHYU KBaJpaTHBIX YPaBHEHUH Pa3InYHbIX BUJIOB.
MAaTEMATHUCCKIE ITpumensrts Teopemy Buera u oOpartHyto eif Teopemy. BoinonHsaTh

MOJIENIN peaIbHBIX
CUTYyaIuit

PAa3JI0KCHUEC KBAJAPATHOI'O TpéX‘{HCHa Ha MHOXXHUTCIIN. HaXO,Z[I/ITI:
KOpHHU ypaBHeHI/If/’I, KOTOPBIC CBOAATCA K KBaJAPATHBIM. CocTaBniaTh




Paznen Koaunuec Tema KoanuecTBo OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA
TBO 4acoB
JacoB
Koutponrshas 1 KBaJpaTHbIC YPaBHCHUS U YPaBHEHUSI, CBOSIINECS K KBAIPATHBIM,
pabora Ne 6 SIBJISFOIIMECS MATEMAaTUUECKUMU MOJIETISIMH PEalIbHbIX CUTyallui
IloBTOpEHME 7 YpaxxHenus s 6
H IIOBTOPEHUS Kypca
cHCTeMAaTH3a 8 xacca
nusi y4eOHoro
MaTepuaia
KonTponpnas 1
pabora Ne 7
9 kiace
Paznen KosmuectBo Tema KosmuecTBO 4yacoB OcHoBHbBIE BUABI 1eSITEILHOCTH 00y4aronIuxcsi
JacoB
HepaBencTBa 20 YucnoBsie 3 Pacnosnasamos v IpUBOAUTH IPUMEPHI YHCIIOBBIX HEPABCHCTB,
HEpaBEHCTBA HEPaBEHCTB C TIEPEMEHHBIMU, JIMHEHHBIX HEPABESHCTB C OHOU
OCHOBHBIC 2 IIEPEMEHHOM, JBOWHBIX HEPABEHCTB.
CBOMCTBa Dopmyaupogamu:
YHCJIOBBIX onpeodenenus: CpaBHEHUS ABYX YUCEN, PElIeHHs HEpaBeHCTBA C
HEPaBEHCTB OIIHOM TIepEeMEHHOM, paBHOCUIILHBIX HEPABEHCTB, PEIICHUS
CrnoxxeHue 1 3 CHCTEMBI HEPABEHCTB C OJTHOM TepEMEHHOM, 00JIaCTH ONpeAeIICHUS
YMHOXKEHHUE BBIPaKCHUS,
YHCIIOBBIX CB01icMea YUCIIOBBIX HEPABEHCTB, CJIOKEHUS U YMHOKEHUS
HEPaBEHCTB. YHUCIIOBBIX HEPABEHCTB
OreHnBaHue loxazvieams: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O
3HAYEHHUS CIIO)KEHUHW Y YMHOXXEHHUHU YHCIIOBBIX HEPABEHCTB.
BBIPKEHUS Pewams nmuneiiHble HEpaBeHCTBA. 3aMUCHIBATH PEIICHUS
Hepasencrsa ¢ 1 HEPaBEHCTB M MX CHCTEM B BHJIC YACIOBBIX IPOMEKYTKOB,
OJTH O 00beTMHEHM S, TIEPECEUCHUS YHCIOBBIX POMEKYTKOB. PemaTh
HepeMEHHOM CUCTEeMY HEpPaBEHCTB ¢ OJ{HON nepeMeHHON. OIleHnBaTh 3HAaYeHUE
Pemenue 5 BbIpaxkeHHs. M300pakaTh Ha KOOPIWHATHOW MPSIMO 3a/1aHHBIE
HEpaBEHCTB C HEpaBEHCTBAMU YHCIIOBbIE TPOMEKYTKH
OIHOI
IIEPEMEHHOM.
YucnoBbie
MIPOMEKYTKH
Cucrembl 5
JIMHEWHBIX
HEPaBEHCTB C




Paznen KoanuyecTBoO Tema KoandyecTBO 9acoB OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA
4acoB

OJIHOM
TIepEMEHHON
KonTponphas 1
pabora Ne 1

KBagparuunas 38 [ToBTOpenue u 3 Onucvigams noHsiTHE GYHKIUH KaK IPABUIIA, YCTAHABINBAIOIIETO

dyHKIMA pacumpenue CBSI3b MEX/TY JIEMEHTAaMH JIByX MHOYKECTB.
CBEJICHUH O Dopmynuposams:
GbyHKINN onpeodenenus: vyl QYHKIUHU; TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA
CaolicTBa 3 ¢dbyHkmy; GyHKIUH, Bo3pacTaroiei (yObIBaroIei) Ha MHOXECTBE;
(dyHKIIH KBaJ[paTHYHON (QYHKIMH; KBaJPaTHOTO HEPABEHCTBA;
Kaxk noctpouts 3 cgolicmaa KBaAPaTUIHON QYHKIUH,
rpaduk QyHKIIH npaguia NocTpoeHus rpaduKoB (PyHKITHI ¢ TOMOIIBIO
y = kf(x), ecnu npeoOpasoBanuii Buja f(X) — f(X)+a;
n3BecTeH rpaduk f(x) — f(x + a); T(X) — kf(x).
GbyHKINK Cmpoumas rpadki QyHKIHN C TOMOIIBIO TpeoOpa3oBaHMd BUIA
y =f(x) f(X) = f)+ a;
Kax moctpouts 4 f(x) — f(x + @); f(X) — kf(x).
rpaduku Cmpoumps rpaduk kBaapatuaHon ¢pyHkuu. [1o rpaduky
byukmmii y = f(X) KBaJPaTHYHON (DyHKIMU ONHKCHIBATE €€ CBONCTBA.
+b Onucvléams CXeMaTHIHOE PACIIONOKEHNE TapadoiIbl
ny =f(x + a), OTHOCHUTEJIBHO OCH a0CLIUCC B 3aBUCUMOCTH OT 3HAKa CTaplIero
€CITA U3BECTECH K03 pUIHeHTa 1 TUCKPUMHHAHTAa COOTBETCTBYIOIIETO
rpaduk QyHKIIH KBAaJPATHOTO TPEXUJICHA.
y = f(x) Pewiams xBagpaTHBIE HEPABEHCTBA, UCIIONb3YS CXEMY
KBazmpaTuunas 6 PacCIoIOKEHUS TapaboIIbl OTHOCHTEBHO OCH abcITncc.
dynkmms, eé Onucvieams TpaQuUUECKUil METOJ PELLICHNS CUCTEMBbI IBYX
rpaduk u YpaBHEHUH C ABYMsI IEPEMEHHBIMU, METOA MTOJCTAHOBKH U METOJ
CBOICTBa CJIOKEHHMS JJIS1 PELLICHNs] CUCTEMBbI IBYX YPaBHEHHUH C IByMs
KoHTpobHast 1 NEPEMEHHBIMH, OTHO 3 KOTOPBIX HE SABJISIETCS IMHEHHBIM.
pabora Ne 2 Pewams TekcTOBBIE 3a]aUH, B KOTOPBIX CUCTEMA JIBYX YPaBHEHHUH C
Pemenue 6 JIBYMSI IIEPEMEHHBIMHU SBJISIETCSI MATEMATHUECKOH MOZEIBIO
KBaPATHBIX peaybHOro MpoLecca, U HHTEPIPETHPOBATh PE3YNbTaT PELICHNUS
HEPaBEHCTB CHCTCMBI
Cucrembl 6
ypaBHEHUI C
OBYMS
MepeMEeHHBIMU
Pemenne 3anau 5
C TMIOMOILBIO
CHCTEM

ypaBHEHUI




Paznen KoanuyecTBoO Tema KoandyecTBO 9acoB OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA
4acoB
BTOPOU CTENEHU
KonTponpnas 1
pabota Ne 3
Dj1eMeHThbI 20 MaremaTtuyeckoe 3 Ilpusooums npumepuol.
NPUKIATHON MOZECIUPOBAHUE MAaTEMaTUYECKUX MOJEIIEH PEAIbHBIX CUTYalUii; TPUKIAIHBIX
MAaTeMaTHKH 3a7a4; MpUONMKEHHBIX BEINYHH; HCIIOIH30BAHUSI KOMOWHATOPHBIX
IIpouenTtHbie 3 MIPaBUJI CYMMBI U TIPOU3BEICHUS; CIIYIalHBIX COOBITHIA, BKITFOTAS
pacuérel JIOCTOBEpHBIEC 1 HEBO3BMOXKHBIE COOBITHS; OTBITOB C
[pubnnxénnbie 2 PaBHOBEPOSTHBIMHU HCXO/IaMU; MPEJICTABICHUS CTATHCTHYECKHX
BBIYUCIICHUS JAHHBIX B BUJE TAOIHII, TUarpaMm, rpaKoB; UCTIOIB30BAHUS
OCHOBHBIE 3 BEPOSATHOCTHBIX CBOMCTB OKPY>KAIOIIKUX SABJICHUH.
TpaBuiIa Dopmynuposams:
KOMOHMHATOPHKH onpedenenusi: aOCOTIOTHOM MOTPEITHOCTH, OTHOCUTEIIbHON
YacroTa 1 2 MOTPEITHOCTH, JIOCTOBEPHOT'O COOBITHS, HEBO3MOYKHOT'O COOBITHSI;
BEPOATHOCTH KIJIACCHYECKOE OIpeIeTICHNE BEPOATHOCTH;
CITy4aifHOTO npasuia: KOMOMHATOPHOE MTPaBUIIO CYMMBI, KOMOMHATOPHOE
COOBITUS IIPABUJIO IIPOU3BCACHUS.
Kitaccuueckoe 3 Onucvieams STAIbl pEIIEHUs TPUKIAIHON 3a1a4H.
OIIPELIEIICHAE [losicHATP 1 3anKUCBHIBaTh (POPMYITY CIIOKHBIX TTPOIIEHTOB.
BEPOSITHOCTH IIpoBOANTE IPOIIEHTHBIE PACYETHI C HUCIIOIB30BAHUEM CIIOKHBIX
HauanbHeie 3 IIPOLICHTOB.
CBEICHHS Haxooumwb TOYHOCTH NPUOIKEHHS 110 Ta0NuIe TpHOIMKEHHBIX
O CTATHUCTHKE 3HaYEHUH BeTMIrHbL. Vcronp30BaTh pa3nuyHbie GOpPMBI 3aITUCH
KoHTposbHast 1 MPUOIKEHHOT0 3HAYCHUS BeTHIMHBL. OIEHUBATh MPHOTIHKEHHOES
paGora Ne 4 3HaYEHHE BETHINHBL.
1Iposoodumys OMBITHI CO CTydaltHBIMU HicxogamMu. [1oscHATE u
3aMHCHIBATh POPMYITY HAXOXKACHUS YaCTOTHI CITy4aifHOTO COOBITHSI.
OnuceBaTh CTATUCTHYECKYIO OIIEHKY BEPOSTHOCTH CITy4aiHOTO
coObITHs. HaxomuTh BEPOATHOCTD CITYYaifHOrO COOBITHS B OMBITaX C
PaBHOBEPOSTHBIMU HCXOIaMHU.
Onucwvieams dTANbl CTATUCTHYECKOTO UcciieqoBanus. OPopMIIsaTh
nH(MOopMaIuio B BUIe Ta0nuIl U auarpamm. M3Biekats
nHGOopMaIio u3 TadnuIl 1 ruarpamMM. HaxonanuTte u mpuBOIUTh
MIPUMEpPHI UCTIONH30BAHUS CTATUCTHYECKUX XapPaKTEPUCTUK
COBOKYITHOCTH JTAHHBIX: CpelHee 3HAaUeHUe, MOJIa, pa3Max, MeHaHa
BBIOOPKH
Yucnosbie 17 Yucnosele 2 Ilpusooums npumepwvi: MOCIENO0BATENLHOCTEN; YHCIOBBIX
1ocJjieI0BaTe/b MOCIIE0BATENBHO MIOCJIEAOBATENbHOCTEH, B YACTHOCTH apu(METHIECKON U
HOCTH CTH reOMETPUYECKOM MPOrpeccii; HCIOIb30BaAHUS
Apugmernyeckas 4 MIOCJIEAOBATENbHOCTEH B peajbHOM KU3HM; 3a7a4, B KOTOPBIX
IIPOTPECCHS paccMaTpUBaIOTCA CYMMBI C OECKOHEUHBIM YHCIIOM ClIaraeMblX.
CymMa N nepBhIX 3 Onucvieams: TIOHATHUE NTOCIEN0BATEIBHOCTH, YJIEHA




Paznen KoanuyecTBoO Tema KoandyecTBO 9acoB OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyUYAIOIIUXCSA
4acoB
YJICHOB MOCJIEIOBATEILHOCTH, CIIOCOOBI 3aJaHHs MTOCISIOBATEILHOCTH.
apudmeTnieckoit Buviuucnsame dieHpl OCIEI0BATEIBHOCTH, 3a1aHHON (HOPMYIION Nn-
porpeccuu T'0 YWIeHa WIN PEKYyPPEHTHO.
I'eomerpuueckas 3 Dopmyauposamu:
Iporpeccus onpeodenenus: apuPMETHICCKON TIPOrPecCUuu, TeOMETPUYECKON
Cymma N epBbIX 2 MIPOTrPECCUN;
YJICHOB C6801licmeq YICHOB T€OMETPUYUCCKON M apr(PMETHICCKON
reOMETPUYECKON MPOrpeccuil.
nporpeccuu 3aoasams apupMeTUIECKYIO U TEOMETPUUECKYIO TIPOrPECCUU
Cymma 2 PEKYPPEHTHO.
OCCKOHEYHOM
TEOMETPUIECKOMN 3anucvisams v nosicusms GOPMYJIBI 0OLIET0 UIeHA
[IPOrPECCHH, Y apu(PMETHIECKON ¥ reOMETPUIECKON TPOrPECCUil.
KOTOpOii | q | < 1 3anucvieame u doxazvieams: HOPMYIIbI CYMMBI N MIEPBBIX YJICHOB
KonTponsHas 1 apru(PMETHIECKON ¥ reOMETPUIECKON TIporpeccuii; hopMyJibl,
pabGora Ne 5 BBIpaXKAIOIINE CBOWCTBA WICHOB apu(pMEeTHUECKOH u
TE€OMETPUIECKON TTPOTPECCUH.
Boiuucaismes cymmy 0eCKOHETHOH TeOMETPHUIECKON MTPOTPECCHH, Y
koTopoii | q | < 1. [IpencraBisaTh OECKOHEUHBIC IICPUOTUUCCKUE
JIpoOM B BHJIE OOBIKHOBEHHBIX
IToBTOpEHME H 7 YnpaxHeHus ais 6
cucTeMaTH3alu TTOBTOPEHUS
51 y4eOHOr 0 Kypca 9 xiacca
MaTepuajia
KonTponsHas 1
pabora Ne 6
COI''TACOBAHO

IIpoTokoun 3acenanust MO yuurenei
MareMatuku u nuHpopmaTuku Nel
ot «28» asrycra 2020 r.

Xauvarypsad M.LI.

COI'JTACOBAHO
3aM. qupekropa no Y BP

Hukonaesa E.A.

«29» aBrycta 2020 r.




		2022-10-25T19:38:36+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4 Г. СОЧИ ИМЕНИ В.Ф. ПОДГУРСКОГО




