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VTBEPXKJIEHO
PEIICHHEM NEaro Or0 COBETa
ot 30.08.2021 roza fiporokon Ne 1
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PABOYAS INTPOI'PAMMA

no aarebpe
Yposens obpaszosanus (knacc) ocHOBHOe obiiee obpasosanne, 7 - 9 knace

Konuyecrso wacos 306
Yposens  GazoBbiif

VYunrens Tuxomuposa EBrenns Anexcanaposna

lMporpamma paspaGorana B coorsercTBHH ¢ (MefepaibHBIM rOCYAaPCTBEHHBIM
o0pazoBaTe/bHBIM CTAHJAPTOM OCHOBHOTO OOWIEr0o M CpeaHero oGUIero
obpa3oBaHus M Ha OCHOBE ABTOPCKOH nporpammsl wis obmeobpa3oBaTeabHbIX
yupexnenuit «Anrebpa 7 — 9 knacce» asropel . B. Jlopodees, C. b.
Cysoposa, E. A. Byanmosuy JI. B. Kysueuosa, C. C. Munaesa, J1.0. Pocrosa:
(n3patenscTBo Mocksa «ITpocsemenner, 2016, cocrasurens Bypmuctposa T.A.)



IHosicHuTEeIbHAA 3aIIUCKA

Pabouas mporpaMMa cocTaBji€Ha Ha OCHOBE CJIEIYIOIIMX HOPMAaTHBHO-TIPABOBBIX M HMHCTPYK-

TUBHO-METOJMYECKUX IOKYMEHTOB:

1. 3akowna «O6 obpazosanuu 6 Poccuiickoti @edepayuuy om 29.12.2013 200a Ne 273 — D3.

2. Ilpumepnas npoepamma ochosHo20 0bujeco oopazosanus no mamemamuxe. MOuH P®.

3. Oyenxa Kayecmea NOO20MOBKU BbINYCKHUKOE OCHOBHOU WIKOIbI HO Mamemamuxe
/I".B.Jlopoghees, I.M.Kysneyosa, JI.B.Kysneyosa u op. — M.: Jlpogha, 2000

4.  Ilpuxaz MO P® om 19.05.1998 2. Ne 1236 «O6 ymeepaicoeruu 06s3amenbH020 MUHUM)-
Mma cooepacanusi oopazosanus. Ochosnas wikona. Pazoen «Aneebpay.

5. Ilpumepnasa npocpamma 0cHO8HO20 0buje2o obpazosanusi no npeomemy «Mamemamu-
Ka», npocpammol «Aneedpa,7 kin.», «Aneedpa,8 kin.», «Aneeopa,9 ki.» noo peo. I'. B. Jlopogheesa, C.
b. Cyeoposou, E. A. Bynumosuua u Op., yueonuxos: I. B.Jlopogees, C. b.Cysoposa, E.
A.Bynumosuy u op.

6. 3axoma Kpacnooapckozo kpas om 16 uwons 2013 2. Ne 2770 — K3 «O6 obpazosanuu
Kpacnooapcrkom kpaey (¢ uzmenenusimu u 0ONOJIHEHUAMU)

7. ITucomo munucmepcmea oopazosanus u Hayku Kpacrnooapcrozeo kpas om 13.07.2021 Ne 47-
01-13-14546/21 «O cocmaeienuu pabouux npPocpamMm yuyeOHviX NpeoMemos u KaieHOapPHO-
memMamuiecko2o nAaHUPOBAHULY.

8. Ilpunoswcenuu Kk nucomy muHucmepcmea oopazosanus u Hayku Kpacnooapckozo kpas om
13.07.2021 Ne 47-01-13-14546/21.

9. Memoouueckux pexomenoayuil 01 obpazosamenvhvix opeanuzayutl Kpacnooapckoeo kpas
0 npenooasanuu npeomema «Mamemamuxa» ¢ 2021 — 2022 yuebrom 200y.

10. Vuebnozco nnana MBOY COLL Ne 53 na 2021-2022 yuebnuwiii 200.

11. Ilonoowcenus o pabouux npoepammax MBOY COLL Ne 53.

Pabouas mporpamma mo anredpe cocraBieHa Ha ocHOBE DyHIaMEHTAIBHOTO SiIpa CoaepxkKa-
HUs ob1miero odpasoBanusi U TpeboBaHUI K pe3ylbTaTaM OCBOCHHsI OCHOBHOM 0011e00pa3oBaTenb-
HOW MpPOrpamMMBI OCHOBHOTO OOIIIero o0pa3oBaHUs, MPEICTaBICHHBIX B DenepaabHOM TOCYAapCT-
BEHHOM 00pazoBaTeIbHOM cTaHaapTe od1iero oopazoBanus 2004r.

N3yuenne kypca anreOpbl Ha CTYNEHH OOIIEro OOpa3oBaHWs HAMPABJICHO HA JIOCTHUKEHUE
CIEAYIOLIUX LeJIeH:

— OBJIQJICHUE CHCTEMOM MaTeMaTWYECKUX 3HAHUN W YMEHHM, HEOOXOAMMBIX JIJIsl MpUMEHe-
HUS B IPAKTHYECKOH NEATEIbHOCTH, U3yYCHHS] CMEKHBIX JUCIUILIINH, TPOJOIIKEHHSI 00pa30BaHus;

— WHTEJUIEKTYaJIbHOE pa3BUTHE, ((OpMUPOBAHHE KAYECTB TMUYHOCTH, HEOOXOAUMBIX YEIOBEKY
JUTSI TIOJTHOIICHHOM >KU3HHU B COBPEMEHHOM OOIIIECTBE M CBOMCTBEHHBIX MAaTEMATHUECKOH JIesATEeNb-
HOCTH: SICHOCTH ¥ TOYHOCTH MBICIIA, KPUTUIHOCTH MBIINUICHUS, WHTYUIIAN, JTJOTUIECKOTO MBIILIEe-
HUS, DJIEMEHTOB allTOPUTMHUUYECKOM KYIbTYphI, IPOCTPAHCTBEHHBIX MPEACTaBICHUN, CIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEM;

— (dopMupoBaHHE TIPEICTABICHUNA 00 HIEAX W METOJAaX MATeMaTHKHU KaK YHHUBEPCAJIbHOTO
SI3BIKA HAYKW M TEXHUKH, CPEACTBA MOJCITUPOBAHHUS SBJICHUH ¥ IPOIIECCOB;

— BOCMHTaHUE KYIbTYPHl TUYHOCTH, OTHOIICHUS K MaTEMATHKE KaK K 4acTH O0IIedenoBeye-
CKOM KYJIBTYpHI, HTPAIOIIel 0COOYIO POJIb B 00IIECTBEHHOM Pa3BUTHH;

— (dopmupoBanre HYHKIIMOHAILHOW IPAaMOTHOCTH — YMEHHI BOCTIPUHUMATH M aHAIHU3UPO-
BaTh MH(POPMAITUIO, MPEJACTABIICHHYIO B Pa3IMUHBIX (hopMax, TOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTHUX PEAIbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEUIITNE BEPOSTHOCTHBIC PACUETHI;

— (¢dopMHUpOBaHHE TPEACTABICHUS O COBPEMEHHOH KapTHHE MHpPa W METOJaX ero Hc-
cnenoBaHus, GOpPMUPOBAHNE MMOHUMAHKUE POJIM CTATUCTHKU KaK UCTOYHHKA COLMATBHO 3HAYMMOMN
WHGOPMAIIUN U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITIICHUS.

— pa3BUTHE MPENCTABICHUS O YHCIIE M POJIM BHIUMCICHHUI B YEIOBEYECKON MpakTuke; Gop-
MUPOBaHHE MPAKTUUYECKUX HABBIKOB BBIIIOJIHEHUS YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIbHbBIX BbI-
YHCIICHUH, Pa3BUTHE BHIUUCIUTEILHOW KYIbTYPBI;

— OBJIQJICHHE CHUMBOJHMYECKHUM SI3bIKOM aJreOphl, BoIpaboTKa (hOpMaIbHO-ONMEPATUBHBIX all-
reOpandeckux yMEHHIA;

— W3YyYCHHE CBOMCTBA U TpauKu dJeMEHTAPHBIX QYHKIINH, OPMHUPOBAHUE YMEHUN UCTIOb-
30BaTh ()YHKIIMOHATHHO-TpaUUeCKue MPEACTABICHUS JIJIsl ONMUCAHMS W aHaIN3a pealbHBIX 3aBU-
CUMOCTEH;



— HNOJYYCHUC NPCACTABICHUA O CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B pCalbHOM MHPC U O
Pas3IMYHBIX CIIOCOOAX MX U3Y4YEHHUs, 00 OCOOEHHOCTAX BBIBOJOB M IIPOTHO30B, HOCSIIUX BEPOATHO-
CTHBII Xapakrep;

— pa3BHTEE JIOTHYECKOTO MBIIUIEHUS U peUn

— YMCHUMA JIOTHYCCKU 000CHOBBIBATh CYKACHUSA, MMPOBOAUTE HCCIIOXKHBIC CUCTEMATU3allUH,
IPUBOANUTH MPUMEPHl U KOHTPIPUMEPHI, UCIOJIB30BaTh Pa3IMyHbIEe S3bIKM MaTEMAaTUKU (CIOBEC-
HBI, CUMBOJIMYCCKUH, rpaduueckuil) s WLTIOCTPAlUU, HHTEPIPETAIIUN, apTyMEHTAIUNA U JI0Ka-
3aTeNIbCTBA;

Ha ocnoBanuu nucbma Muno6paszosanust Poccun ot 01.01.01r. Ne 03-93 un/13-03 «O BBene-
HUM 3JIEMEHTOB KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH B COJIEpyKaHUE MaTeMaTuye-
CKOro 00pa30BaHUsI OCHOBHOMU IIKOJIBI», IPUCTAIILHOE BHUMAHUE YACISIETCS OCBOCHHUIO 3JICMEHTOB
TEOPHH BEPOATHOCTH U CTATUCTHUKH.



1. INTAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O IPEJMETA AJITEGPA.
OcBoeHue yuyeOHOro npeamera «Anredpa» J0IKHO 00ecTieuynBaeT JTOCTHKEHUE Ha YPOBHE OC-
HOBHOTO OOIIEro oOpa3oBaHUs CIEAYIOMHMX JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEIMETHBIX
00pa3oBaTEIbHBIX PE3YyIbTATOB:

JInyHOCTHBIE pPe3yJIbTAaThl OCBOCHUS MPOTrpaMMbl ydeOHOro mpeamMeTra «MareMaTuka» Xapak-
TEpU3YIOTCA:

- IaTPUOTUYECKOE BOCIIUTAHHUE:

MPOSIBIICHUEM HMHTEpEca K MPOUUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMAaTHKH, LEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSIM POCCHMUCKUX MAaTEMATHKOB U POCCUUCKON MaTeMaTUYECKOW LIKOJIBI,
K MCIIOJIb30BAHMIO ATUX JOCTHXKCHHUH B APYTUX HAYKaxX M MPUKIAJIHBIX cepax.

- TPAXJAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEH TpaKIaHWHA M pEaM3alliy ero IMpas, IpeIcTaBlie-
HUEM O MAaTeMaTUYEeCKHX OCHOBaX (DYHKIIMOHMPOBAHHS PA3IMYHBIX CTPYKTYP, SIBICHUH, TPOLIETYD
rpaXKAaHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCKHI M MpP. TOTOBHOCTHIO K OOCYKIEHUIO 3TUYECKUX MPO-
0JieM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTI)KCHHN HAayKH, OCOZHAHHEM BaKHOCTH MO-
paNbHO-3TUYECKUX MPUHIUIIOB B AESATEIBHOCTH YUEHOTO.

- TPYZAOBOE BOCIIUTaHUE:

YCTaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHHM MPAKTUYECKHX 3a]1a4 MAaTeMAaTHUYECKOW HalpaB-
JIEHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEMaTUYECKOro OOpa30BaHMsI HA MPOTSHKEHUHM BCEH KU3HU
JUISL YCTIEIIHOM MpogecCHOHANBHON ASITENbHOCTA U Pa3BUTHEM HEOOXOAUMBIX YMEHHI; OCO3HAH-
HBIM BBIOOPOM U MOCTPOCHUEM HHAMBUIYaTbHON TPAGKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH.

- 3CTETUYCCKOE BOCITUTAHHUE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHYECKOMY BOCHPUSTHIO MaTEMaTHYECKHX OOBEKTOB,
3a/71a4, pEIICHHH, pACCYKICHUI; YMEHHUIO BUIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

- IEHHOCTH HAYYHOTI'O ITO3HAHMUS:

OpUEHTAINEN B JACATEIHPHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX MPEJCTaBICHUN 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U O0IIEeCTBa, IOHUMAaHUEM MaTeMaTHUeCKON
HayKU Kak cepbl YEeIOBEUECKOW ACSATENIHHOCTHU, ITANOB €€ DPAa3BUTHUS U 3HAYMMOCTH JJIS pa3BU-
THSI LMBUJIN3ALMU; OBJIAJICHUEM S3BIKOM MATEMAaTUKM U MAaTeMaTHYECKOW KYJIbTYPOU KaK CPEICT-
BOM IMO3HAHMS MUPA; OBJIAJICHUEM MTPOCTEHIIMMH HABBIKAMU HCCIIEIOBATEIILCKOW JIEITEIHHOCTH.

- ¢pusnueckoe BocnuTanue, GopMupoBaHUE KyJIbTYpPhI 3I0POBbS M IMOLMOHAILHOTO 0JIaromnomny-
qus:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUUECKHE 3HAHUS B UHTEPECAX CBOETrO 3/10POBbs, BEACHUS 3/10-
poBOTO 00pa3a KU3HH (3A0POBOE MUTAHWE, COATAHCUPOBAHHBIA PEXKUM 3aHSATHH U OTIbIXA, PETY-
nspHas pusudeckas akTUBHOCTD); C(hOPMUPOBAHHOCTHIO HaBbIKa pediekcruu, IpU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO YKe IIpaBa APYroro 4yeaoBeKa.

- DKOJIOTHUECKOEC BOCIIMTAHHE:

OpHEHTAIMEeH Ha MPUMEHEHUE MAaTEeMAaTHYEeCKUX 3HAHUH JIJIsl pelieHus 3a/1a4d B 00J1acTh COXpaH-
HOCTHU OKPYXaIOIIEH Cpebl, INITAHUPOBAHUS MIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCIIEICTBUN IS
OKPY’KAIOIIEH CpeJibl; OCO3HAHHWEM TII00aTbHOTO XapaKTepa dKOJOTUUECKHX MPOOJIeM M MyTeH MX
peLeHus.

- JMYHOCTHBIE pe3ybTaThl, 00ECIICUYNBAIONINE AJANTAIUI0 O0YYaIOmEerocss K HW3MEHSIOIMUMCS
YCJIOBUSAM COLIMAJIbHOW U IPUPOIHOUN CPENIbL:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NIEATENBHOCTh, B TOM YHUCJIE YMEHUE YUHUTHCSA y APYTUX JIFOAEH,
npuoOpeTaTh B COBMECTHOM NIEATETLHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIBITA JIPY-
THX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMHU HOBBIX 3HAHHM, B TOM 4ucie (GOpPMYIUPOBATh UIICH, TTOHS-
THs1, THIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YUCIIC PaHEEe HE U3BECTHBIX, OCO3HABATH ACPUITUTHI
COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBAThH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30OB, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIICHUS U JACUCTBUS, (PopMyIH-
pOBAaTh U OIICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

MertanpeameTHble pe3yJibTaThl



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS IPOTPAMMBI YI€OHOTO mpenMeTa «MaremaTukay xapak-
TEPU3YIOTCS OBJIAZICHUEM VHUBEPCALHBIMU HO3ZHABAMEIbHBIMU OeUCMBUAMU, YHUBEPCAILHBIMU
KOMMYHUKAMUBHBIMU OeliCIEUSAMU U YHUBEPCATbHBIMU PeZYIAMUBHBIMU OeUCMBUIMU.

1)

Vuusepcanvnvie noznasamensvnule oelicmsus obecneuusaom gopmuposanue 6A306bixX KO2-

HUMUBHBIX NPOYECCO8 00YHaAOWUXCS (0C80EHUe MEMO008 NOZHAHUSL OKPYICAIOWEe20 MUpda, npume-
HeHUe T02UYeCKUX, UCCIe008amebCKUX onepayull, ymeHuti pabomams ¢ ungopmayuetl).
0a30BbIC JOTMYECKHE JCHCTBUS:

BBISIBJISITh U XapaKTEPU30BaTh CYIIICCTBCHHBIC MPU3HAKH MATEMATUYECKUX OOBEKTOB, MOHS-
TUH, OTHOILIEHUN MEXIYy MOHATUSAMU; GOPMYIUPOBATh OMpPEEICHUS MMOHATHI; YCTaHABIH-
BaTh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKALMU, OCHOBAHUS JIsi 000OIIECHUS U CpaBHEHMUS,
KPUTEPUU IPOBOJUMOTO aHAIN3a;

BOCTIPUHUMATH, (OPMYITUPOBATH U MPEOOPA30OBBIBATH CYXKICHUS: YTBEPIUTEIBHBIE U OTPHU-
HaTeNIbHbIC, €IMHIUYHbIE, YACTHBIE U 00I1e; YCIOBHBIE;

BBISIBJISITH MAaT€MAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHUBOpeuHs B (akTax,
JAHHBIX, HAONIOACHUSIX U YTBEPXKICHUAX; MpeiaraTh KPUTEPUH ISl BBISBICHHUS 3aKOHO-
MEPHOCTEU ¥ MMPOTUBOPEUUN;

JIeTIaTh BBIBOJbI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U MHIYKTUBHBIX YMO-
3aKJIOYEHUH, YMO3AKIIOYEHUH 110 aHAJIOTUH;

pa3bupath J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIACHUM (MPsSMbIE U OT MPOTHUBHOTO),
MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0Ka3aTelbCTBAa MAaTeMaTU4ecKuX (PaKToB, BBI-
CTpanBaTh apryMEHTAIIMIO, TIPUBOANTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCT-
BEHHBIE PACCYXKICHUS;

BEIOMpATh CIIOCOO pelIeHus Y9eOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanOOJIee MOAXOISAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

0a30BEIE HCCIICIOBATEIBCKIEC NCHCTBUS .

HCIOJIb30BaTh BOIMPOCHI KaK MCCIEN0BATENbCKIIT MHCTPYMEHT MO3HaHUsS; (POPMYIHpPOBATH
BOTIPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSITEIIFHO YCTaHABIMBATH HC-
KOMO€ U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHUE;
MIPOBOJNTH TI0 CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECJIOKHBIA SKCIICPUMEHT, He-
0O0JIBIIOE MCCIEOBAaHKE 0 YCTAHOBIECHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro o0beKTa, 3a-
BUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

CaMoCTOSITENEHO (HOPMYITHPOBATH 0OOOIIEHHS M BBIBOJBI MO pPE3ylbTaTaM MPOBEAEHHOTO
HAOJIOICHUS, VCCIICIOBAaHMS, OIICHUBATh JTOCTOBEPHOCTH TOJTYUCHHBIX PE3YJIbTaTOB, BHIBO-
JIOB U 000OIIIEHHIA;

IMPOTHO3UPOBATHE BO3MOKHOC PAa3sBUTUC IMPOIECCA, a TAKKC BbIJIBUTIaTh MPCATIOIIOKCHHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX .

pabota ¢ uapopmarmen:

2)

BBISIBJIATE HEJJOCTATOYHOCTb M M30BITOYHOCTH MH(OpMAIUM, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auu;

BbIOMpPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIHIO pa3-
JMYHBIX BUJIOB U (POPM IpeICTaBICHHUS;

BbIOMpaTh (opMy NpeACTaBiICHUs HMHPOPMALMU U WUIIOCTPUPOBATh pellaeMble 3a/auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIMSIMU;

OLIEHUBATh HAAE&KHOCTh MHGPOpPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YYUTEIEeM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.
Yuueepcanvuvie kommynukamuenwle oelicmsus obecneyusaom c@opmupo8aHHoCms coOyu-

QNIbHBLX HABBIKOE 0OVUAIOUUXCSL.
oOlLeHue:

BOCIIPHHUMATH ¥ (POPMYJIMPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMH H LEISIMH 00-
mIeHuAd; ACHO, TOYHO, 'PAMOTHO BbIpA’KaThb CBOIO TOYKY 3PCHUSA B YCTHBIX W IMMCbMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS TI0 XOAY PEIICHHs 3a/la4d, KOMMEHTHPOBATh MOJyYCHHBIH pe-
3yJbTaT;

B XOJIe OOCYXKJIEHHUS 3a]1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXAaeMOU TEMBbI, TPOOIEMBI, pe-
maeMou 3aa4yy, BBICKA3bIBATh UJICH, HAILICJICHHBIC HaA TIOHMCK PCIICHHA; COIIOCTABJIATH



CBOU CYXJIEHHUS C CY)KICHHUAMH JAPYIHX YYaCTHUKOB IUAJIOTa, OOHAPYXKHUBATH Pa3Indue U
CXO/ICTBO ITO3UIIMIA; B KOPPEKTHOM hopMe popMynupoBaTh pa3HOrIacus, CBOM BO3PAXKEHUS;

* MPEeACTaBIATH PE3YNbTAThl PEIICHUS 3aJa4M, IKCIEPUMEHTA, UCCIEN0BaHuUs, IPOEKTa; ca-
MOCTOSATEIBHO BbIOMpPATh (hOpMaT BBICTYIUIEHUS ¢ YYETOM 3a/1a4 MPE3eHTALUU U OCOOEHHO-
CTEH ayIUTOPUH.

COTPYAHUYECTBO:

* TIOHHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYAIbHOH pabOThl IpH
peleHUH y4yeOHBIX MaTeMaTH4YeCKHMX 3a/la4; IPUHUMATh 11€Jb COBMECTHOM JIESATEIbHOCTH,
IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOW paboThbl, pacmpenensTb BHIbI padoT, JOroBapu-
BaThCsl, 00CYX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IATh MHEHUS HECKOJIBKHX JIFOJIEH;

* y4acTBOBaTh B TPYIIOBBIX (GopMax padoThl (00CYXaeHUS, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPJMHHUPOBATH CBOM JIEHCTBUS C APY-
TUMH YWIEHAMH KOMaH/Ibl; OLIEHUBATh KaueCTBO CBOETO BKJIaZa B OOIIMI MPOAYKT MO KpUTe-
pHsiM, COPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBHSL.

3) Vhusepcanvnvie pecynamuenvie Oeticmsus obecneyusarom Qopmuposanue CMoiClo8biX yc-
MAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
caMOOpraHu3alLus:

*  CaMOCTOSTEJIbHO COCTaBJIAThH IUIAH, AITOPUTM PELICHUs 3a1a4M (MM €ro 4acTb), BIOUpATh
croco0 pelieHusi ¢ y4éTOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI peIIeHUH ¢ y4ETOM HOBOW MH(POpMALIUU

CaMOKOHTPOJIb:

* BJAJEeTh CIOCO0aMM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa peleHus Ma-
TEMaTUIECKOM 33124,

*  pEeIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHMKHYTH IPH PEIIEHUH 3a]laud, BHOCUTh KOP-
PEKTHUBBI B IESTEITLHOCTh HA OCHOBE HOBBIX 0OCTOSTENBCTB, HAMIEHHBIX OIINOOK, BBISBICH-
HBIX TPYIHOCTEM;

*  OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABIEHHON 1I€JIU U YCIOBUAM, 00b-
SCHSTH NPUUUHBI JOCTHKEHUS WIM HEAOCTHKEHUS LeJIN, HAXOJUTh OIIUOKY, 1aBaTh OL[EHKY
NPUOOPETEHHOMY OIIBITY .

OcBoeHne y4eOHOTo Kypca «Anrebpa» B 7-9 kilaccax OCHOBHOHM IIKOJBI JIOJKHO OOeCcTieUHn-
BaTh JOCTMIKCHHUE CIEIYIONINX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB:

PanuoHnaabHbIEe YHCJIA

BeImycKHUK HAy9IHTCS:

1) TOHUMATh OCOOECHHOCTH JECATUYHON CHUCTEMBI CUUCICHUS,

2) BIIaJIETh MOHIATUSMH, CBI3aHHBIMH C JSTUMOCTHIO HATYPAThHBIX YHCEN;

3) BBIpa)kaTh YKClIa B DKBUBAJEHTHBIX (hopMax, BeIOUpas Hanboyiee MOAXOIAIIYIO B 3aBH-
CHMOCTH OT KOHKPETHOU CHUTYaINH;

4) cpaBHUBATH M yMOPSIA0YNBATH PAllUOHAIBHBIE YUCIA;

5) BBITTOJHSATH BBIUUCICHUS C PAllHOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC W MUCbMEHHBIC
NPUEMBI BEIYUCICHUM, TPUMEHSTh KaJIbKYJIATOP;

6) WCIIOJIb30BATh MOHATHS U YMEHUS, CBA3aHHBIC C IMMPOMOPIHOHATBHOCTRIO BEIMYUH, IIPO-
[[EHTaMU B XOJI€ PEIIEeHUs] MaTeMaTUUYEeCKHUX 3ajad U 3aJad U3 CMEXHBIX MPEAMETOB, BBHIMOJI-
HATH HECJIOKHBIC MPAKTHICCKUE PACUETHI.

BuvinyckHuk noayuum 603MONCHOCIb HAYYUMbCAL

7) NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCTNIEMAMU CHYUCIEHUS C OCHOBAHUAMU, OMIUYHLIMU
om 10;

8) yenybumov u pazeumov npeocmasieHus 0 HAMypaibHbLX YUCIAX U CBOUCMBAX OeNUMOCTU,

9) Hayuumbvca UCNONL306AMb NPUEMBL, PAYUOHATUSUPYIOUWUE BbIYUCIEHUA, NpUobpecmu
NPUBLIYKY KOHMPOIUPOBANb BbIUUCTEHUS, 8blOUPAS NOOX0O0AWULL OJI CUMYAYUU CNOCOO.

JlelicTBUTEebHBIE YHCIA
BeinyckHMK Hay4yuTCs:
1) MCHOJIb30BaTh HAYAJIbHBIE MPEJICTABICHUS O MHOKECTBE JIEH CTBUTEIbHBIX YUCEI;



2) BIaeTh MOHITUEM KBaJAPaTHOT'O KOPHS, IPUMEHSITh €T0 B BHIYHCICHUSX.

Buvinycknuk noayuum 603MoMCHOCHb !

3) pazeumv npedcmasierue 0 YUCie U YUCIO8bIX CUCEMAX OM HAMYPAIbHBIX 00 OelicmEu-
MeNbHbIX YUCEN; O POJIU BbIYUCICHUL 8 YEL08EUeCKOU NPAKMUKe;

4) pazeums u yeayoumsv 3HAHUS O 0eCAMUYHOU 3aNUCU 0eliCMBUMENbHbIX YUucen (nepuoou-
yeckue u Henepuoouyeckue opoou).

HN3mepenus, npudInKeHusi, OLEHKA
BrIlyCKHMK Hay4duTCs:
1) ucoap30BaTh B X0/I€ PEIICHUS 3a/1a4 dJIEMEHTAPHBIC MPEICTABICHUSI, CBI3aHHBIC C IPUOTNKEH-
HBIMH 3HAYCHUSMU BEIIMYHH.

1) BsinycKHUK ROIYYUM 803MOICHOCTb HAYUUMbCA.

2) NOHAMb, YMO YUCI08ble OAHHbLE, KOMOPblEe UCNONb3VIOMCSL 0l XAPaAKMepUCmuKu 00vex-
MO8 OKpYHCAowe20 Mupa, A6IAI0Mcsa NPeuMyuecmeenHno npubIUNCEHHbIMU, YO N0 3ANUCU
NPUOTUINCEHHBIX 3HAYEHUU, CO0ePACAWUXCA 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOICHO CYOUMb
0 No2peuHOCmuU NPUOIUNCEH U,

3) nouaAms, YUMo NOSPEUHOCMb Pe3yIbmMaAma GbIYUCTEHUL O0NHCHA ObIMb COUBMEPUMA C NO-
2PEeUHOCMbIO UCXOOHBIX OAHHbIX.

Aaredpanyeckue BbIpaKeHUs

BrImycKHUK HAy9IHTCS:

1) BIIaieTh MOHATHUSIMH «TOXKJECTBO», «TOXKJECTBEHHOE MpeoOpa3oBaHKE), peliaTh 3aja-
4yHd, cofeprkaime OyKBeHHbIE JaHHBIE; paboTaTh ¢ (hOpMyliaMu;

2) BBIMOJIHATH MPE0Opa30BaHUs BBIPAKEHHUH, COJIEpKAIMX CTENEHH C IeJIBIMHU MOKa3aTe-
JSIMHM ¥ KBaJIpaTHbIC KOPHH;

3) BBIMOJHATH TOXJAECTBEHHBIE MpeoOpa3zoBaHUs pPalMOHATIBHBIX BBIPAKEHUU HAa OCHOBE
MPaBWII JICHCTBUN HaJ MHOTOWICHAMH M alTreOpandecKuMu ApoOsSMu;

4) BBIMOJHSATH Pa3NI0KEHHE MHOTOWICHOB HA MHOXHUTEIIH.

5) BulnycKHUK ROIYYUM B03MONCHOCMb HAYYUUMBCA

6) HAYuUUMbCA BLINOIHAMb MHO20ULA208ble NPeodPA3068AHUSL PAYUOHANLHBIX BbIPANCEHULL,
NPUMEHSS. WUPOKUL HADOp cnocob08 u Npuémos,

7) npumeHsAmMs modHcoecmeennvie npeoopazo8anus 01 peuleHus 3a0ay U3 pasiuyHblx pas-
0enos Kypca (Hanpumep, 051 HAXOHCOEHUsL HAUOONbULIe20/HAUMEHbUULE20 3HAUEHUS BbIPANHCEHUS).

YpaBHeHus

BrInmycKHUK HAy4YUTCA:

1) pemaTh OCHOBHBIC BHJIBI PAIIMOHATBHBIX YPaBHEHUH C OJHOH MEPEMEHHOMW, CHCTEMBI
JIBYX YpaBHEHUU C JBYMS MEPEMEHHBIMH;

2) MOHWMAaTh YpaBHCHUE KaK BAKHECHIITYI0 MaTEeMAaTUIECKYIO0 MOJICIb JUJIST OTTUCAHUS U U3 Y-
YeHUsI Pa3HOOOPA3HBIX pealbHBIX CHUTYallHi, pemiaTh TEKCTOBBIE 3a/laun anreOpanuyeckKuMm Me-
TOJIOM;

3) mpuMeHsaTh rpaduvyeckue MpeacTaBlICHUsS IJs HCCIEJOBAHUS YpaBHEHHU, UCCIeIOBa-
HUSI ¥ pEIICHUS CUCTEM YPaBHEHHH C TBYMsI TEpEMEHHBIMH.

4) BoinyCKHUK NOAYYUM B03MOICHOCMb HAYYUMBCA'

5) 061a0emb CReyuaibHbIMU NPUEMAMU PeUeHUs] YPAGHEHUTl U CUCeEM YPAGHEHUN, Y8EePEHHO
NpUMeHAMb annapam YpasHeHuul OAs peueHus pa3sHooOpasHvlx 3a0ad U3 MAamemamuxu,
CMEJICHBIX NPeOMemos, NPAKMUKU,

6) IPUMEHSTh TpadudecKue MpeICTaBICHHs IS UCCIIEOBAHUS YPaBHEHUN, CUCTEM YypaBHe-
HUM, codeparcawux OykeenHvle Kodghduyuenmoi.

HepaBencrBa
BeinyckHMK Hay4yuTCs:
1) MOHMMATh U MPUMEHITH TEPMHUHOJOTHMIO U CHMBOJIMKY, CBI3aHHBIE C OTHOLIEHHEM He-
PaBEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;
2) peuiaTh JUHEWHbIE HEPABEHCTBA C OJJHOM NMEPEMEHHON M MX CHCTEMBI; peliaTh KBajapaT-



HBIE HEPABEHCTBA C OMOPOii Ha rpaduYecKue MpeJCTaBICHUS,

3) NMPUMEHSTH anmnapaTt HepaBEHCTB JIJIs PEUISHUs 3a7a4 U3 Pa3IuIHBIX Pa3lielioB Kypca.

BuvinyckHuk noayuum 603MONCHOCIb HAYYUMbCA:

4) pasHooOpas3HLIM NPUEMAM OOKA3AMENLCMBA HEPABEHCME, YBEPEHHO NPUMEHSAMb ANnd-
pam nepaseHcma OJisl peulenusi pa3sHo00PA3HbIX MAMEMAMULECKUX 3a0ay U 3a0ay U3 CMENCHbIX
npeomemos, NPaKmuKu,

5) npumenaAms epaghuyeckue npeocmasieHus 0as UCCIe008aAHUsA HePABEHCME) CUCMeEM He-
pasencms, cooepaircauux OyKkeenuvle Kodp@uyueHmsl.

OcHoBHBbIE OHATHS. YHc/I0BbIEe QYHKIIMH.

BrinycKHUMK Hay4yuTCs:

1) MOHUMATh U UCIOJIB30BaTh (PYHKIIMOHAJIbHBIE MOHATUS U SA3BIK (TE€pMHUHBI, CHMBOJIUYE-
CKue 0003HAUYCHUS );

2) ctpouth rpaduKu dJIeMEeHTapHbIX (YHKIUIA; UCCleoBaTh CBOMCTBA YMCIOBBIX (YHK-
Wi HA OCHOBE U3yUYCHUS IMOBEJICHUS UX IpaUKOB;

3)noHuMath QYHKIUIO KaK BOKHEHIIIYI0 MATEMAaTUYECKYI0 MOJIENb Ul OMMCAHUS MPOIECCOB

U SIBJICHUW OKPYXKAIOIIEro MUPA, PUMEHSATh (QYHKIIMOHATBHBIN SI3BIK JUUISI OTIMCAHHS U MCCIIEI0BA-
HUS 3aBUCUMOCTEH Mex a1y PU3NYECKUMU BETMUYNHAMH.

Buinycknuk nonyuyum 803MOMCHOCIb HAYUUMBCA

3) nposodums uUCcie008anus, C8A3aHHbIe C U3YYeHUueM C80UCmE (YHKYULl, 8 MoM Yucie C
UCNONb308AHUEM KOMAbIOMEPA, HA OCHOB8e 2PAPUKO8 UZYUEHHLIX (QYHKYull cmpoums Oonee
cnodicHble 2paduru (KycouHo-3a0aHnuble, ¢ «8bIKOIOMbIMUY MOYKAMU U M. N.);

4) ucnonv3oeamsv QYHKYUOHAIbHLIE NPeOCMABIeHUss U C8OUCMEA (PYHKYull 01 peuleHusl
Mamemamudeckux 3a0ay U3 pauiHulX paz0enos Kypcd.

YucnoBble MOCJ1€10BATEIBLHOCTH

BrinyckHMK HayyuTCs:

1) TOHUMATh M HCIOJIH30BaTh S3BIK MOCJIEJOBATEIBHOCTEH (TEPMUHBI, CHUMBOIUYECKUE
0003HAYCHUA);

2) IpuUMeHATh GOPMYIIbI, CBI3aHHBIE C apu(PMETHUUECKOW U TEOMETPUIECKON Tporpeccus-
MU, U annapar, cOpMHUPOBAaHHBIA IPU U3YUEHUH OPYTHX Pa3/esioB Kypca, K pelIeHUIo 3aad,
B TOM YHCJI€ C KOHTEKCTOM M3 peanbHOMN KU3HU.

BovinyckHuk noayuum 603MOHNCHOCHb HAYYUMbCA:

3) pewamv KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEeM (OPMYI N-20 YleHa U CYMMbl nep-
8bIX N YNeH08 apupmemuyeckou U 2eoMempuieckol npozpeccuti, npuMenss npu d3mMom annd-
pam ypagHeHull U HepageHCcmas;

4) noHuMamov apuphmMemudecKyro U 2eoOMempuiecKyro npospeccuu KaxK QyHKyuu Hamypais-
HO20 ap2ymMenma, C6A3bl8amsv apUuQMemuiecKyro npoepeccuio ¢ TUHEUHbIM POCOM, 2eoMempu -
YeCKy1 — ¢ IKCHOHEHYUATbHbIM POCHIOM.

OnucarejibHasi CTATUCTHKA
BrINyCKHUK HAy4YUTCS HCIOJIB30BaTh MPOCTEHINNE CIOCOOBI MPEICTaBICHUS U aHalu3a
CTaTHUCTHYECKUX JaHHBIX.
BoinyckHuk nonyuum 603MONCHOCHb NpUOOpecmu Nep8oHAUANbHBIIL ONbIM OP2AHU3AYUU
cOopa OaHHbIX NPU NPOBEOEHUU ONPOCA 0OUEeCBEHHO20 MHEHUs OCYWeCmeIsmb UX aHalIus3,
npeocmasisims pe3yibmamsl ONPoca 8 ude madauysl, OUacpammol.

Cnyuaiinvie codbimus u 6epoamHoCmy
BrInycKHUK Hay4UTCS HaXOAUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTh CIy4alHOI'O CO-
OBITHS.

Buinycknux nonyuum eo3moorcnocms npuobpecmu Onvlm npoeeodeHus: CIy4auHblX IKCHepu-
MEHMO8, 8 MOM YUCTEe C NOMOWBIO KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMayu ux pe3yiv-
mamos.

Kom0unaTopuka
BrinyckHUK HayduTCs periaTh KOMOMHATOPHBIE 3aJjayd Ha HAXOXJAEHUE YHcia 00BEKTOB



WU KOMOUHALIUH.
Buinycknuk nonyuum 603M0ONCHOCMb HAYYUMbCS HEKOMOPLIM CREYUATLbHbIM NPUEMAM pe-
wieHuss KOMOUHAMOPHBIX 3A0aH.

2. COAEPKAHUWE YYEBHOI'O IPEJIMETA, KYPCA

VIl knacc (102 4)

1. Apo6u u npouentsi (11 4.)

OObIKHOBEHHBIE U JlecsATUUHBIE 1poOu. CpaBHeHUE ApoOeil. Beiuucienus ¢ paunoHaIbHbI-
mMu uuciamu. CTeneHb ¢ HaTypajlbHBIM IOKa3aTejaeM. 3aJaun Ha npoleHThl. CTaTHCTUYEeCKue Xa-
PAKTEpUCTUKU: cpeaHee apupMeTHYecKoe, MO/Ia, pa3Max.

OcHosHas yeib — CUCTEMATH3UPOBATh U 000OIIUTEL CBEACHHS 00 OOBIKHOBEHHBIX H JIECSI-
TUYHBIX Apo0sX, 00ECreunTh Ha ITOM OCHOBE JalibHEiIlIee pa3BUTHE BBIYMCIMTEIbHBIX HaBBIKOB,
YMEHHUE pelaTh 3a/1a4d Ha MPOICHTHI; C(OPMHUPOBATH MEPBOHAYAILHBIE YMEHHUSI CTATUCTUYECKOTO
aHaJIM3a YUCJIOBBIX JIAHHBIX.

B cootBercTBUU ¢ naeosorueil Kypca JaHHasi TeMa MpejacTaBiseT coooi 010k apudmernde-
CKUX BOIIPOCcOB. OCHOBHOE BHUMAaHUE yJeNAeTCs JalbHEeHIIeMy pa3BUTHIO BBIYMCIUTEIbHON KYilb-
TypBI: OTPabaTHIBAIOTCSI YMEHUS HAXOIUTh JAECATHYHBIC SKBUBAICHTHI WM JICCITHYHBIE TIPUOITHIKE-
HUSI OOBIKHOBEHHBIX ApPOOEH, BBITOJHATH AEHCTBUS C YUCIAMH, B TOM YMCJE C HUCIOJIb30BAHUEM
KaJIbKYJISITOPA.

IIponomxkaercs HauaTas B 6 kiacce paboTa IO BBIYMCICHUIO YMCIIOBBIX 3HAYEHUH OYKBEH-
HBIX BBIpQXCHUH. BBIYMCIMTENbHBIC HAaBBIKM yYallUXCsS MOJYYaloT AalibHEHIee pa3BUTHE NpPU
U3y4EHHH CTEIIEHHU C HaTypaJbHbIM IOKa3aTeJIeM; yJalluecs JOJDKHbI HAyUYUThCsl HAXOIUTh 3Haye-
HUS BBIPQKCHUH, COJIEp)KAIIUX JACHCTBUE BO3BEACHUS B CTENEHb, a TAK)KE 3aIMCHIBATH OOJIBIINE U
MaJible YHciia ¢ McIoib3oBaHueM creneneit uncna 10. [Ipogomkaercs pemenue 6osee CI0KHbBIX 110
CPaBHEHHIO C TPEABIIYIIIM TOIOM 33/1a4 Ha MpoleHThl. OCHOBHOE COAEep KaHUE TIOCIIETHETO OI0Ka
TE€Mbl — 3HAKOMCTBO C HEKOTOPBIMH CTAaTUCTHUECKUMH XapaKTEPUCTUKAMHU. YUallluecs, JTOJIKHbBI
HAYYHTHCS, B HECIIOKHBIX CITydasX HaXOJIUTh cpeHee apuMeTHIecKoe, MOIy U Pa3Max YMCIIOBOTO

psaa.

2. Ilpsimast u oOpaTHasi NPONOPUHOHAIBLHOCTH (8 4.)

[Tepexon oT ciioBecHONH POPMYIUPOBKH COOTHOIICHUN MEXIY BEITUYMHAMU K ajredopanye-
ckoil. IlpeacraBieHue 3aBUCUMOCTH MeEX]y BEJIMYMHAMU ¢ Tomolibio ¢opmyn. Ilpsamas mpo-
NOpUMOHANBHOCTh. OOpaTHasi MpONOpPLHMOHANBHOCTh. [Ipomnopuuu, pemieHue 3anad ¢ MOMOIIbIO
nponopuuii. [IponopruonansHoe AeneHue

OcnosHas yenb — CHOPMHUPOBATH MPEACTABIECHUS O NPSAMON M 00pPaTHONW IMPONOPLUOHATb-
HOCTSX BEJIMYMH; BBECTU MOHATHE IPONOPLUHU U HAYUNTh y4JaIIUXCs UCIOIb30BaTh IMPOMOPLUH IIPH
pELICHUH 3ajau.

N3yuenne TeMbl HAYMHAETCS ¢ 00OOIIEHUS U CHCTEMaTU3allii 3HaHUM yJanuxcs o Gopmy-
JaX, ONKCHIBAIOIIMX 3aBUCUMOCTH MEXIy BEeIMUYMHAMU. BBoAWTCS MOHATHE MEpEMEHHON, KOTOpOe
C 3TOr0 MOMEHTA JIOJKHO aKTMBHO HCIIOJIB30BaThCS B peun ydamuxcs. B pesynprare nuzydyeHus Ma-
Tepuaja ydJamiuecs JOJDKHBI YMETh OCYLIECTBIISITH MEPEeBOJ 3a7ad Ha A3BIK (OPMYJ, BBIIOJIHATH
YHCJIOBbIE TIOJICTAHOBKH B ()OPMYIIBI, BEIpaXKaTh MepeMeHHble 3 popmyn. Ocoboe BHUMAaHUE yje-
asieTcst GOPMUPOBAHMIO MTPEICTABICHUM 0 IPSIMON U 0OpaTHOI MPOMOPLHUOHAIBHON 3aBUCUMOCTSIX
U (hopMyaM, BEIpAXKAIOIIUM TaKHUe 3aBUCUMOCTH MEXy BennunHamu. @opMupyercs npejacraBiie-
HUE O MPOMOPILHUHU U PEHICHUH 33]1a4 ¢ TOMOIIbIO POIOPIHHL.

3. Beaenne B anareopy (9 4.)

Anrebpanueckue BbIpakeHUs. BykBeHHbIe BbIpakeHHs. UMciaoBoe 3HaueHUE OyKBEHHOTO
BbIpakeHHs. PaBeHCTBO OyKBEHHBIX BhIpakeHH. [IpeoOpa3zoBanre OYKBEHHBIX BBIpAKEHUM: pac-
KpBITHE CKOOOK, IPUBEACHUE MOAOOHBIX ciaraeMbiX. [logcTaHOBKA BBIpaKEHUH BMECTO MEpPEMEH-
HBIX.



OcnosHnas yenv — cHOPMHUPOBATH Y YyUaIIMXCSl NEPBOHAYAIBHBIC MPEJICTABICHHUS O SI3bIKE
anredpbl, 0 OyKBEHHOM HCUHCJICHHH; HAYYHTh BBINOIHITH dJIEMEHTapHble 0a30BbIe MpeodpazoBa-
HUS OyKBEHHBIX BBIPA)KEHUH.

B 7 xnacce HaumHaeTcsl cUCTeMaTHYeCKOe M3ydYeHHe anre0panyeckoro marepuana. Beene-
HUe OyKBEHHBIX PAaBEHCTB MOTHBHPYETCS OIBITOM PabOTHI C YHCIAMHU, OCO3HAHHEM U 0000IIeHnEM
MPUEMOB BhIUUCICHUN. Ha 3TOM 3Tarne packpbIBaeTCsl CMBICI CBOMCTB apU(PMETHUECKUX IEHCTBUI
KaK 3aKOHOB Ipeo0pa30BaHMii OyKBEHHBIX BBIPAKECHUH, (POPMHUPYIOTCS YMEHUS YIPOIIATh HECTIOXK-
HBIE [TPOU3BEACHUS, PACKPHIBATH CKOOKH, IPUBOIUTH MOJOOHBIE ClIaracMbie.

4. YpaBuenus (10 u.)
Anrebpanueckuil croco0 pemieHus 3aaa4d. YpaBHEHHsS C OJHOW nepeMeHHOW. KopHu ypaBHEHHS.
Pemenue ypaBHeHuil. Pemenue TekcTOBBIX 3aau anredpandeckuM CriocoOoM.
Ocno6nas yenb — MO3HAKOMUTD YYalllUXCsl C MOHATUSIMH «ypaBHEHUE» U «KOPEHb YPAaBHEHHUS, C
HEKOTOPbIMU CBONCTBAMHU YpaBHEHH; COpPMHUpPOBATH yYMEHHE pellaTh HECIOXHbIE JIMHEHHbIe
YpaBHEHHUS C OJJHOM MEepEeMEHHOI; HauaTh O0y4yeHHUE PELICHUIO TEKCTOBBIX 3aJau ajlre0pandecKum
CIocoooM.
PaccmarpuBaroTcss HEKOTOpBIE NMPUEMBI COCTABIICHMS YPABHEHUS IIO YCIOBHIO 3a7a4d, BO3MOXK-
HOCTb COCTAaBJICHUS pa3HbIX ypaBHEHUH 110 OJHOMY U TOMY € YCJIOBHIO, (pOopMHUpYETCS yMEHHe
BbIOMpaTh HauboJIee IPEANOYTUTENBHBIN 11 KOHKPETHOM 3aauM BapuaHT ypaBHeHus. Ilepexon k
areOpanyeckoMy METO/y PELIeHUs 3a/1a4 OJHOBPEMEHHO CIIY>)KUT MOTHUBOM JJIsi 00y4eHHs! CIOCO-
Oy perienust ypaBHeHUu. OCHOBHOE BHUMAHHUE B 3TOM TeME YAENAETCS PELICHUIO JUHEHHBIX ypaB-
HEHUH C OIHOM MEPEMEHHOMN, TOKA3bIBAIOTCSI HEKOTOPBIE TEXHUYECKUE IIPUEMBI PELLICHUS.

5. Koopaunatel u rpadpuxn (104.)
UucnoBble MPOMEKYTKH: UHTEPBAJI, OTPE30K, J1yd. DopMylia pacCTOSHUS MEXAY TOUKAMU HA KOOp-
JuHATHOM npsMoi. KoopanHatel cepenuHbl oTpe3ka. PaccrosiHue Mexay TOUYKaMH KOOpAMHATHON
npsMou. JlekapToBble KOOPJAMHATHI HA INIOCKOCTH. MHOXKECTBA TOYEK HA KOOPJAMHATHOM IIJIOCKO-
ctu. dopmyna paccTosiHHME MEXAy ABYMs TOUKaMHU IUIOCKOCTU. I'paduku 3aBUCHMOCTEN y = X,
y=x*,y=x°,y = | x|. TpaduiKu peanbHbIX 3aBUCHMOCTEIA.
OchnosHas yenb — Pa3BUTh YMEHUS, CBSI3aHHbIE ¢ pabOTON Ha KOOPAMHATHOM MpsSIMON M Ha KOOp-
JIMHATHOH ILIOCKOCTH; TO3HAKOMHUTH C IpadMKaMH 3aBHCHMOCTEH y = X, y=-x, y=x°, y = x°,
y=| x |; chopMupoBaTh NepBOHAYATIBHBIC HABBIKA MHTEPIPETALUMH IPAaQUKOB PEaTbHBIX 3aBUCHMO-
CTel.
[Tpu n3ydeHun Kypca MaTeMaTHKU B 5 — 6 Kjaccax ydamuecs IO3HAaKOMMWINCH C MJeed KOOpAH-
HaT. B 3TOl TeMe paccMaTpuBaroTCs pa3IudyHbIe MHOKECTBA TOUEK HA KOOPAMHATHOM NMpsIMOW U Ha
KOOPJIMHATHOM MIIOCKOCTH, IIPU 3TOM (POPMUPYETCSI YMEHHUE MEPEXOUTh OT AIre0pandeckoro onu-
CaHWs MHOXKECTBA TOYEK K T€OMETPUUECKOMY M300pakeHnI0 U HaobopoT. PaccmarpuBaercst dop-
MyJla pacCTOSIHUSL MEXAY TOYKaMHM KOOPAMHATHOM npsAMoi. IIpyu u3yuenun temsl yqamuecs 3HaKo-
MSITCS ¢ TpadMKaMi TAKHX 3aBHCHMOCTEH, Kak y = X, y = —x, y =x°, y =x°, y = | x |. B pesynbrare
y4aluecs: TOJKHbI YMEThb JOCTaTOYHO OBICTPO CTPOMTH KaXIbI W3 MEPEUHCIIEHHBIX IpadUKOB,
yKa3bIBas ero xapakrepHsle Touku. ChopmupoBaHHBIE YMEHHSI MOTYT CTaThb OCHOBOM ISl BBIIOJI-
HEHMs 3a/laHUil Ha MOCTpOeHUe TpaUKOB KYyCOUHO-33JaHHbIX 3aBHcHMocTell. CrennanbHOe BHU-
MaHHE B JIaHHOI Teme ynensieTcst pabote ¢ rpadukamMu peaJbHbIX 3aBUCUMOCTEN — TeMIepaTyphl,
JBYDKEHUS U TIp., IPUYEM aKIEHT JIOJKEeH OBbITh cleflaH Ha CUMThIBaHHWE C rpaduKa HYKHOW HH-
dopmaruu. BaxkHo, 4TOOBI ydamiyecs: MOJydusIM MpeicTaBiIeHre 00 HCIOJIb30BaHUU TPaduKOB B
CaMbIX PA3JIMYHBIX O0JIACTSIX YEJIOBEUECKOM IeATETbHOCTH.

6. CpoiicTBa cTeneHH ¢ HATYpaIbHbIM Noka3ateseM (10 4v.)

[IponsBeneHne u 4acTHOE CTENCHEH ¢ HATypaJbHBIMHU MOKa3aTensiMu. CTereHb CTENeHH, TPOU3Be-
JeHus U 1pobu. Pemenne kKoMOMHATOPHBIX 3371a4, popMylia IepecTaHOBOK.

OcHognas yenb — BBIPAOOTATh YMEHHE BBIOIHATH JACHCTBUS HAJ| CTETICHSMH C HATYypaJIbHBIMU I10-
Ka3aTessiMU; HAYYUTh IPUMEHSTh PABUIO YMHOXKEHUS IPU PEIICHUH KOMOMHATOPHBIX 33/1a4.
VYyamumes y)xe 3HaKOMO OTPE/IeNICHHE CTETIEHH ¢ HATYPAJIbHBIM TIOKa3aTeleM, U y HUX €CTh HEeKO-
TOPBIA OMBIT MPeoOpa3oBaHUs BBIPAXKEHUH, COAEPIKAIMX CTENEeHU, Ha ocHOBe ompeneneHus. Oc-
HOBHOE CO/ICpYKaHNE TAHHOW TEeMbI COCTOUT B PACCMOTPEHNH CBOMCTB CTETICHH M BHIIOJIHCHUN JICH-



cTBHi co creneHsMu. CHopMUpOBaHHBIE YMEHUS MOTYT HAalTH IMPUMEHEHHUE MPH BBIMOJIHEHUH 3a-
JaHUI Ha COKpallleHue IpoOeil, YUCIUTENN U 3HaMEHATelIn KOTOPBIX — IPOU3BENIEHUs, COJepiKa-
Me CTeneHu. B 3Toif e TeMe npoaokaercss 00ydeHne peleHni0 KOMOMHATOPHBIX 33/1a4, B 4acT-
HOCTHU 3aJ1a4, PelIaeMbIX Ha OCHOBE KOMOMHATOPHOIO MpaBWiia yMHOXeHHs. JlaeTcsa crienuanbHoe
Ha3BaHUE OJHOMY M3 BHJIOB KOMOWHAIIMI — MEPECTAaHOBKU M paccMaTpuBaercsi (popmyrna i Bbl-
YHCIIEHUs YKCIIa TIEPEeCTaHOBOK. JTO MepBas KOMOMHATOpHAs (popmyra, cooblnaemas yqammmcs.

7.Muorouiensl (16 4.)
OpHowieHnbl U MHOrowieHsl. CreneHb MHOrowieHa. Cl0XKeHUe, BBIYUTAaHUE U YMHOKEHUE MHOIO-
wieHOB. DopMyIIbl COKpAIEHHOIO YMHOXEHHUS: KBaJpaT CyMMbI U KBaJpaT Pa3sHOCTH, Ky0 CyMMBbI
U KyO pasHocTu. PenieHne 3a7a4u ¢ NOMOIIBIO YpaBHEHUM
OchosHas yenb — BbIPAOOTaTh YMEHHUs BBINOJIHATH ACHCTBUS C MHOTOWIEHAMH, IPUMEHATH Gop-
MyJIbl KBaJipaTa CyMMBbI U KBaJpara pa3HOCTH, Ky0a CyMMBI U Ky0a pa3sHOCTH JUIsl IpeoOpa3oBaHuUs
KBaJpaTa U Ky0Oa JBy4JieHa B MHOTOUJIEH.
M3yuenue naHHOW TEMBI ONMPACTCS Ha 3HAHUSA, IOJYyYEHHBIE IIPM M3y4YEHHH TeMbl «BBeneHue B
anreOpy». Mcnonb3yroTest cBoiicTBa anredpandeckux CyMM U NPOU3BENICHHM, IpaBuila pacKpbITHs
CKOOOK M MPHUBEJCHUS MOJOOHBIX ClIaraeMbIX. TepMHHAMHU «OAHOYICH» U «MHOTOUWICH» Ha3bIBa-
IOTCSl TaKue ajiredpanyeckue BhIPAXKEHUs, ¢ KOTOPBIMU Y4Yalluecs, Mo CyTH, yxe umenu aeno. Oc-
HOBHOE€ BHHMAHME B JAHHOW TEME YAEISIETCS PACCMOTPEHUIO AJITOPUTMOB BBIITOJIHEHUS JEHCTBUN
HaJl MHOTOYWICHAMH — CJIOXKCHMSI, BBIYUTAHMSI, YMHOXKEHHUS, IIPU ITOM IOAYEPKUBACTCS CIENYIO-
MM TeopeTudeckuil (akT: cymMMy, pa3HOCTb U IPOU3BEIEHNE MHOIOWIEHOB BCEr/la MOYKHO Ipe-
CTaBUTh B BUJIE MHOTOWIEHA. B X07€ pakTUUECKOHN AESATEIbHOCTH YJalluecs: JOJKHBI BHIIIOJHUTh
3a1aHUs] KOMIUIEKCHOTO XapakTepa, NPpeNyCMAaTPUBAIOLIUE BBITOJIHEHUE HECKOJIbKHUX JEHCTBHIA.
OpHako ciaenyeT UMeTh B BUJy, YTO Ha 3TOM 3Talleé OCHOBHBIM PE3YJIbTaTOM SIBJISIETCS OBJIAJCHUE
COOCTBEHHO aJIrOpUTMaMu JEUCTBUN HaJl MHOTOUWIEHAMH, a MPEOOPA30BaHUSIM LIEIbIX BbIPAKEHUI
Oyzer yneneHo BHUMaHue eule 1 B 8 kiacce. OBnajgeHne JeMCTBUSAMU C MHOTOYJICHAMHU COITPOBOXK-
JTaeTCsl pa3BUTHEM YMEHUW pellaTh JIMHEHHbIE ypaBHEHUS U NMPUMEHSTh anreOpandyeckuii Meron
pELIeHUs TEKCTOBBIX 3a1a4.

8. Pa3jioxkeHne MHOro4J1eHOB Ha MHOkUTe U (16 v).
Brinecenne o0miero MuoxuTeNs 3a ckoOku. Crioco6 rpynnupoBku. @opMyiia pa3HOCTH KBaIpaToB,
dbopMyIbl cyMMBI KyOOB U pa3HOCTH KyOOB. PaznoskeHue MHOTOYJIEHA HA MHOKUTENH C TPUMEHe-
HUEeM (OPMYJT COKPAIIEHHOTO YMHOXEHHUS, HECKOJIBKUX CIOco00B. PemieHne ypaBHEHM C TOMO-
HIBIO PA3JI0KEHUS HA MHOYKUTEIIH.
OcHnosHas yenb — BBIPAdOTATh YMEHHE BBIMIOJHATH PA3I0KEHNE HA MHOKUTEIN C TIOMOIIBIO BBIHE-
CEHHS OOIIEr0 MHOXKHUTEIS 32 CKOOKH M CIIOCOOOM TPYIIITUPOBKH, a TAK)KE C MPUMEHEHUEM (opMyIl
COKpAIIIEHHOTO YMHOKEHHSI.
Bormpoc o paznoxkeHnr MHOTOUYJICHOB HA MHOXHUTENU aeTCs B BUJE OTIEIBHON TEMbI, B KOTOPYIO
OTHECEHO TaK)Ke 3HAKOMCTBO C (hOpMyJaMH Pa3HOCTH KBaJpaTOB, pa3HOCTH M CyMMBI KyOoB. Pac-
CMaTPUBAIOTCS HEKOTOPBIC CIENMATbHBIC IPUEMBI MPEOOPA30BAHMSI MHOTOUICHOB, TIOCTE KOTOPBIX
CTaHOBHTCS BO3MOYKHBIM IPUMEHEHHUE CII0Cc00a TPYIITUPOBKHU: Pa30MEeHUE KaKOTO-TO YieHa MHOTO-
YJieHa Ha JIBa CJIaraeMbIX U Ooliee, a TakKe MPUEM «IIpUOaBUTh — BbIUECThY. CIeayeT MpOoJI0KUTh
dbopMupOBaHHE YMEHUN COKpaIaTh IPOOU U pacCMOTPETh MPUEMBI PEIlIeHNs YpaBHEHUN HAa OCHOBE
paBEHCTBA MPOU3BEICHUS HYIIO.

9. Yacrora u BeposATHOCTH (74.)

OtHocuTenbHAsE  YacToTa  Ciyd4alHOro  coObITHA.  BeposTHOCTh — ciyyallHOrO — COOBITHS
OcHnosHas yenib — NOKa3aTh BO3MOXKHOCTb OI[EHUBAHUS BEPOSTHOCTH CIyYalHOTO COOBITHS IO €ro
4acToTe.

Oco00EHHOCTRIO HpCHHaFaCMOﬁ MCTOOUKH ABIACTCA CTAaTUCTUYCCKHUI noaxoJd K MOHATHIO BCPOAT-
HOCTH: BEPOSITHOCTb CIIy4alfHOI'O COOBITHS OLIECHMBAETCS 110 €0 YacTOTe MPU MPOBEAECHUH OO0JIBIION
cepuu dKcnepuMeHToB. Ilponecc crabuiau3anyuy 4acTOTHI MOJIE3HO WUTIOCTPHPOBATH C MOMOILBIO
rpaduka.

10. IoBTOpeHnue (54.)



VIII kaace (102 4, 3 yaca B Hee/10)

1. Auaredpamueckue apodu (204.)
Anrebpanueckas ApoOs (anredpanveckoe BeIpakeHue). JlomycTumblie 3HaYeHUS TIEPEMEHHBIX, BXO-
JSIIHX B anredbpandeckyro apodb. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. CokpaiieHue apo-
Oeii. CiokeHue, BRIYATAHUE, YMHOKEHHE U JIeJieHHe anreOpandeckux apoOeit. ToxaecTBo, g0Ka-
3aTeNnbCTBO TOXKAECTB. CTENEHb ¢ LENBIM MOKa3aTelieM U €€ CBOMCTBA. BriaeneHne MHOKHUTEIS —
CTETICHU JICCSTH — B 3aIIMCH YHCIIA.
OcnosHas yenb — cHOPMHUPOBATh YMEHHUS BBINOJIHATH JCHCTBHS C alreOpandecKuMu ApOOsSMHU,
JICHCTBUSL CO CTETMCHSMH C IENIBIM [TOKA3aTeNIeM; Pa3BUTh HABBIKM PEIICHUS TEKCTOBBIX 3aay aj-
reOpanyecKiuM METOZOM.
Ota Tema SBISIETCS €CTECTBEHHBIM MPOIODKEHUEM M Pa3BUTHEM HA4YaToOro B 7 KIIAcCe CHCTEMATH-
YEeCKOTO M3y4YCHHsI NMpeoOpa3oBaHM pPAalMOHAJBHBIX BBIpAXEHUN. V3nokeHue 1enecoo0pasHo
CTPOHTH, KaK W TPU M3YYCHUU MPeoOpa3oBaHMii OYKBEHHBIX BBIpAXKEHUH B 7 Kjacce, ¢ ONMOpOi Ha
OmbIT paboThl ¢ yucaamMu. [ JTaBHBIM pe3ylbTaTOM OOYYEeHHs JOJDKHO SBUTHCS BIIAJICHHE AITOPHT-
MaMH CIJIOKEHUS, BBIYMTAHUS, YMHOXXEHUS W JelieHUs anreOpanmdeckux napoodei. KommuectBo u
YPOBEHb CIIOKHOCTH 33JaHUM, TPEOYIOIIMX BBHIMOJHEHHS HECKOJBKUX JEHCTBUH, ONPENeNsIOTCs
CaMHM YYHUTEIIEM B 3aBHCHUMOCTH OT BO3MOXKHOCTEH Kiacca. [Ipu 3ToM HE00X0AMMO HMETh B BULY,
YTO B COOTBETCTBUU C OOIIEH HIeeil pa3BUTHS COJAEpKAaHUS Kypca MO CHHpaid B 9 Kiacce mpeny-
CMOTpEH €Ille OJMH «IIPOX0» MPeoOpa3oBaHUsI PAIlMOHAIBHBIX BRIPAKCHUH.
CamocTosITenbHBIN (pparMeHT TEMBI TOCBSIICH U3YYSHHIO CTETNICHU C LENbIM MoKa3zaTesneM. MoTH-
BOM JUIS BBEJICHUS TOTO TOHATHSI CIY)KUT 11eJIeCO00Pa3HOCTh MPEICTABICHUS OOJIBIIMX H MaJbIX
Yrcea B, TaK Ha3bIBAEMOM CTaHAapTHOM BHjae. C 3THUM CHOCOOOM 3aliCH YHCEN yJalruecs yiKe
BCTPEYAJIMCh HA YPOKaxX (PU3HKH.
3aBepmiaeTcs TeMa (pParMeHTOM, IMOCBSIIEHHBIM PEHICHUIO0 YpaBHEHHH M TEKCTOBBIX 3anmad. [lo
CPaBHEHMIO ¢ KypcoM 7 Kilacca 37ech Mpeanaralorcs 0ojiee CIOKHbIE B TEXHHUECKOM OTHOIIICHUU
ypaBHEHHS (XOTs, Kak ¥ B 7 KJIacce, 3TO MO-TIPEKHEMY IIeJIble YPaBHEHUS, HO COJIepIKaIue Ipoo-
Hble K03 pULInEeHTSH!).

2. KBaapaTtnsbie kopau (15 u.).
KBanparusiii kopeHb u3 uncia. [lonstue 06 uppanmonaabHoM yucie. JlecsTuuHble TpUOIMKEHNS
KBaJpaTHOro KOpHA. JlelicTBUTeNbHBIE 4MCa, KaKk OECKOHEuHble JecsaTh4Hble apoou. CBoiicTBa
apu(pMeTHUYECKOro KBaJpaTHOIO KOPHS U UX IMpUMEHEHUe K npeoOpa3oBaHuio BbipaxeHUil. KopeHb
TpeTheil cTeneHu, MOHATHE O KOPHE n-ii CTeNeHN W3 yucia. HaxoxaeHne npuOInKeHHOro 3Haye-
HUS KOpHS € IOMOIIbIO KalbKyisTopa. ['paduxu 3aBucumocTei.
OchnosHas yenb — HAy4YNUTh NPeoOpa30BaHUAM BBIPAXKEHUH, COAEPIKAIMX KBaJpaTHbIE KOPHH; Ha
npuMepe KBaJpaTHOrO U KyOM4eckoro KOpHei copMUpOBaTh NPEACTABICHUS O KOPHE h-i cTeme-
HU.
[TonsiTvie KBaAPATHOTO KOPHS BOSHUKAET B Kypce MpHU OOCYKICHUH BYX 3aJa4 IeOMETpHUecKol (0
HaXOXXJCHUU CTOPOHBI KBaJipaTta Io ero IJIoaan) 1 anredpandyeckoil (o yuciae KopHel ypaBHEHUS
BHA X° = a, TJIe & — TPOM3BOJIBHOE 9HCIO). [IpH PacCMOTPEHNH MEPBOil W3 HHX JAIOTCS HAYANb-
HbIE TPEICTABJICHUS 00 UPPALIMOHAIBHBIX YUCIIAX.
B coneprkanue TeMbl BKITIOUEH HETPAIUITMOHHBIN JIJIs1 anreOpsl Borpoc — teopema [udaropa. 3to
MO3BOJIIET MPOAEMOHCTPUPOBATH ECTECTBEHHOE NPUMEHEHHE KBaJpaTHBIX KOPHEW Il HaXOXJe-
HUS JUIMH OTPE3KOB, MOCTPOEHUS OTPE3KOB C UPPALIMOHANBHBIMU JUIMHAMHU, TOUYEK C UPPALIMOHAIb-
HBIMHM KOOpAMHaTaMu. Vcronp30BaHne KaJIbKYJSITOpa MO3BOJIAET 110KA3aTh, UTO KaJIbKYJIATOP - ATO
HE TOJIbKO MHCTPYMEHT JUIsl U3BJI€UEHUsI KOPHEH, HO CPECTBO, MO3BOJISIONIEE TPOUILIIOCTPUPOBATh
HEKOTOpBIE TEOPETUUECKHE UJIeU. B X01e n3ydeHns: JaHHOW TeMBbI IIPEAYCMaTPUBAETCS 3HAKOMCTBO
C TIOHATHEM KyOMUYECKOI'0 KOPHS, OJTHOBPEMEHHO (POPMUPYIOTCS Ha4aJIbHbIE IPEICTABIECHUS O KOP-

He n-if creneny. PaccMaTpuBaroTCs rpad UKy 3aBUCHMOCTEH ¥ = +/X..

3. KBaapaTubie ypaBHenus (19 u.).
KBaznpaTtHoe ypaBHeHME. BrieneHne MoinHoro kBajpara B KBaJpaTHOM TpexwieHe. PopMyibl KOp-
HEH KBaJpaTHOTO ypaBHEHHs. PellleHre TEKCTOBBIX 3a7ad COCTABICHHEM KBaJpPAaTHBIX ypaBHCHHUU.



Teopema Buerta. PasnoskeHne Ha JTMHENHHbIE MHOKUTENN KBaJpaTHOro TpexwieHa. OcHogHas yenb
— Hay4uTb pPellaTh KBaJPAaTHBIC YPABHEHUS U UCIIOJIb30BaTh UX IIPU PEILIEHUN TEKCTOBBIX 3a/a4.
B TeMy BKIIOYEH BeChb Marepuall, TPAJIULHOHHO OTHOCSIIMKCS K 3TOMY pasnueny Kypca. B Tto xe
BpEMs IIPEIUIararoTcs M HEKOTOPbIE CYIIECTBEHHBIC M3MEHEHMs: PACCMOTpEHHE TeopeMmbl Buera
CBS3BIBACTCS C 3a7a4€H pa3JIOKEHUs KBAJIPATHOIO TPEXUWICHA HA MHOXKUTENIN; B CHCTEMY YIIPaKHE-
HUH JOJDKHBI IIOCTOSIHHO BKJIFOYATHCA 3aJaHUS Ha PEILCHNUE YPAaBHEHUH BBICIINX CTEIICHEH; CIeayeT
AKTHBHO MCII0JIb30BAaTh METO/ II0JICTAHOBKH.
Bosnbiioe MecTo AOMKHO OBITH OTBEJICHO PEILIEHHIO TEKCTOBBIX 3aJay, IPU 3TOM paccMaTpUBarOTCA
HEKOTOPbIe 0COOEHHOCTH MAaTEMAaTUYECKUX MOJEIICH, OMMCHIBAIONINX PEAIbHBIC CUTYAIUH.
B cBsA3M ¢ paccMOTpeHHEM BOIIPOCA O PA3I0KEHUU HA MHOKUTENH KBAJIPaTHOIO TPEX4JIeHa I0sB-
JSIeTCS. BOBMOXKHOCTD JUIS A IbHEUIIET0 pa3BUTHUS JIMHUU MPeoOpa3oBaHuil adredpaniecKux BhIpa-
KEHUH.

4. Cucrtemsl ypaBHenuii (20 4.).
VYpaBHeHHE ¢ IByMs NepeMeHHbIMU. JInHeilHOe ypaBHEHHE ¢ IByMs NEPEMEHHBIMH U €ro Ipaduk.
[Tpumeps! perieHust ypaBHEHHM B 1enbIX yuciax. Cucrema JIMHEHHBIX YpaBHEHUHN ¢ JBYMs Iepe-
MEHHBIMM; PELICHUE CUCTEM JIBYX JIMHEHHBIX YpaBHEHU C IByMs MEPEMEHHBIMU alre0pandyeckum
criocobam, rpadudeckas nHTeprnpeTanys. [IpuMeps! peneHns] HeTMHEWHBIX cucTeM. PemeHue Tek-
CTOBBIX 3a7a4 C IOMOIIBIO CHCTEM YPAaBHEHUH. YPABHEHHME C HECKOJIbKMMHU II€PEMEHHBIMU.
OcHOBHasl LeJb — BBECTH TOHATHS JIMHEHHOTO ypaBHEHHUs C JBYMs IEPEMEHHBIMHU, Tpaduka
YPaBHEHMsI, CUCTEMbI JUHEHHBIX YPaBHEHUH C JIByMs MEPEMEHHBIMU; OOYYUTh PEIICHHIO CUCTEM
JMHEWHBIX YPaBHEHUH C JABYMS NEPEMEHHBIMH aJTreOpanvecKuM U T€OMETPHYECKUM CIIOCOO0O0M, a
TaK)K€ UCIOJIb30BAaHUIO IIPUEMA COCTABIEHHUS CUCTEM YPAaBHEHUH IPU PELLIEHUHU TEKCTOBBIX 3a/1a4.
OcCHOBHOE coO/iep>)KaHHUE JTAaHHOM TEMbI Kypca CBS3aHO C PAaCCMOTPEHHEM JIMHEHHOTO ypaBHEHUS U
pELIEHUEM CUCTEM JIMHEWHBIX YpaBHEHMH. B TO ke BpeMs NpUBOIATCS NPUMEPHl U HEJIMHEHHBIX
YpaBHEHHIA, PACCMATPUBAIOTCA WX TpaUKH, PEHIAlOTCsS CUCTEMBI, B KOTOPHIX OJHO YpaBHEHHE HE
ABJISICTCS JINHEUHBIM.
Oco0eHHOCTHIO U3JI0KEHUS SABISETCS aKIIEHTUPOBAaHUE BHUMAaHUS Ha OJIOKE BOIIPOCOB, 1O CYTH OT-
HOCSIMXCA K AaHAIIMTUYECKOW reoOMEeTpUr. Tema HauMHAEeTCs ¢ BOIPOCa O MPSAMBIX Ha KOOPIMHAT-
HOM TUIOCKOCTH: paccMaTpHUBaeTCs ypaBHEHHE NPSIMOM B Pa3IMyHBIX (opmax, clienuanbHOE BHU-
MaHue yJesseTcs: ypaBHeHuto Buaa y = kx + |, popmynupyercst ycnoBue napaaienbHOCTH MPSMBbIX,
a B KayecTBe HE0O0A3aTeIbHOr0 MaTepuana MOXKET ObITh pACCMOTPEHO YCIOBHUE MEPIEHANKYISIPHO-
cti npsMbIX. CHOpMUPOBAHHBIM aHAIMTHUECKUI ammapaT NMPUMEHSETCsl K PEUICHUIO 3ajad Teo-
METPUYECKOT0 CO/epKaHUsl (HampHUMep, COCTaBIIEHUE YpaBHEHUS NPSIMOM, MPOXOAIIEH uepes 1Be
JTaHHbIE TOYKH, MPSMOH, MapajuIebHOM JTaHHOH U MpoXosIIel yepe3 JaHHYI0 TOUKY, U Ip.).
[Tponomxkaercs pellieHue TEKCTOBBIX 3a/ad anreOpanyeckuM MeToJoM. Temepb MaTeMaTH4ecKou
MOJEIIBI0 PaCCMATPUBAEMOM CUTyallUU SABJISICTCS CUCTEMA YPaBHEHUM, IIPU OTOM B SIBHOM BHJE
bopMynupyercs cienyromnasi MbICIb: IPU MEPEBO/Ie TEKCTOBOM 3a7aun Ha MaTEeMaTHYECKUU SI3BIK
y100HO BBOAUTH CTOJIKO IIEPEMEHHBIX, CKOJIBKO HEM3BECTHBIX COIEPIKUTCS B YCIOBHH.

5. ®ynkuum (14 4.).

Yucnoseie ¢pynkmuu. O6macte omnpeaesneHus U obnacte 3HaueHW (yHKIuA. CrocoObl 3amaHus
¢ynkuuu. I'padux ¢pynkumu. Bo3pactanue u yObiBaHue (yHKIHMH, COXpaHEHHE 3HAKa Ha MpoMe-
KYyTKe, HylM (YHKIUHU, HauOoJblllee U HauMeHbllle 3HaueHne QyHkuuu. OyHKIuu u ux rpaduki.
Jlunelinas ¢pynkuus. ['eomerpudeckuil cMbIca K03(hOUIUEHTOB. YTIIOBOH KOA(PPHUIUEHT MPSMOH,
YCIIOBHE TApaJUIeNIbHOCTH NPAMBIX. [Ipumepsl (DyHKIHIA, ONMUCHIBAIONINE OOPATHYIO MPOIIOPIIHO-
HaJIbHYI0 3aBUCUMOCTh. ['unepOona. [Ipumeps! rpaduyecknx 3aBUCUMOCTEH, OTPAXKAIOLINX pealb-
HBIE TIPOIIECCHI.

OcnosHas yenb — MO3HAKOMHUTh y4allluXcs € TOHATHEM (DYHKIMH, pacCIIMPUTh MaTeMaTHYECKH
A3bIK BBEJICHHEM (DYHKIIMOHAJIbHONW TEPMUHOJIOIMU U CUMBOJIMKH; PACCMOTPETh CBOMCTBA U rpadu-
KA KOHKPETHBIX YHCIOBBIX (YHKIMIA: JNHUHEHHON (QyHKIMH W QYHKIUH, OMMCHIBaIOIEH oOpaT-
HYIO 3aBUCHUMOCTbB; TO0Ka3aTh 3HAYMMOCTh ()YHKIIMOHAJIBHOIO ammapara Jjas MOAEIMPOBAHUS pe-
QIBHBIX CUTYAIlMii, HAYYUTHh B HECIIOKHBIX CIIydasX MPUMEHSTDH IOIyUYCHHBIC 3HAHUS ISl PeILICHHS
HPUKJIAJHBIX U IPAKTUYECKUX 3a/1a4.

Marepuan 1aHHOW TeMbI OMHMpAETCs Ha YMEHHUS, MOJTy4YEeHHBIE B pe3ysbTaTe padoThl ¢ rpaduxkamu
peabHBIX 3aBUCUMOCTEN MEXAY BeTUUYMHAMK. AKIEHT AEJIaeTCsl HEe CTOJIBKO Ha ONpeeseHue Io-



HATUS (PYHKIMU U CBSI3aHHBIX C HUM TOHSITHI, CKOJILKO Ha BBEICHUE HOBOTO SI3bIKA, HOBOW TEPMHU-
HOJIOTUM ¥ CUMBOJHKHU. [Ipu 3TOM HOBBIN SI3BIK IMOCTOSIHHO COIOCTAaBIISIETCSI C YK€ OCBOCHHBIM:
BHHUMaHUE o0paIiaercs Ha yMeHue rnepeopMyIupoBaTh 3a1ady WIA BOIPOC, IIEPEBECTH UX C S3bI-
Ka rpaduKoOB Ha SA3bIK (QYHKIHH MO0 ypaBHEHUHN U TIp.

Oco0eHHOCTBIO TAaHHOW TEMBI SIBIISICTCS MPUKJIAJHAS HAMpPaBICHHOCTh yueOHOro Martepuana. Oc-
HOBHO€ BHUMaHHE YJeNseTcs rpapukaM pealbHbIX 3aBUCHMOCTEH, MOJIEIMPOBAHUIO Pa3HOOOpa3-
HBIX PEAbHBIX CUTYyalHid, (POPMHUPOBAHUIO MPEICTABICHHUS O CKOPOCTH POCTAa WU YObIBAaHUS
byukiun. [Ipu uzyyenun nuHeitHOW QYHKIUU clieAyeT sIBHO cHOPMYIHPOBATH MBICIbH O TOM, YTO
JTUHEHHOW (PYHKIMEH OMHMCHIBAIOTCS MPOLECCHI, MPOTEKAIOIINE C MOCTOSHHONH CKOPOCTHIO, O3HA-
KOMHUTb YHAIIUXCS C UACEH JIMHEHHON almpOKCUMALIMH.

6. BeposiTHOCTh U cTraTucTHKA (9 4.).
CraTucTHYeCKHe XapaKTePUCTUKU psila JaHHBIX: MEAMaHa, CpelHee aphu(MeTHUecKoe, pa3max.
Tabnuua gactoT. BeposiTHOCTH paBHOBO3MOXKHBIX coObITHI. Kiaccuueckast opmyra BEIYUCIICHUS
BEPOATHOCTHU COOBITUS M YCJIOBUS €€ mpuMeHeHusd. [IpencraBieHre o reoMeTpuYecKoi BEPOSITHO-
CTH.
OcHoBHas el — C(OPMHUPOBATH MPEICTABICHUE O BO3MOXKHOCTSIX ONMHMCAHUS U 00pabOTKU HaH-
HBIX C TIOMOIIBIO PA3JIMYHBIX CPEIHUX; IMO3HAKOMHUTH YYAIIUXCS C BBIYMCICHUSMH BEPOSTHOCTH
CIIy4aifHOT'O COOBITHSI C TIOMOIIBIO KJIACCHYECKOH (POPMYIIBI M M3 TEOMETPUIECKUX COOOPAKEHHH.
Marepuain JaHHOUW TeMbl 3HAKOMHT C CHUTYaIlUSIMU, TPEOYIOIUMH BBIYUCICHUS CPEIHUX JUIS aJICK-
BaTHOT'O OMHCAHU psAga NaHHBIX. OCHOBHOE BHUMaHUE YACISETCS LEIecO00pa3sHOCTH UCTIOIb30Ba-
HUS MOJIbI, ME/IMaHBI WIIH CPEIHET0 apu(METHYECKOTO B 3aBUCIMOCTH OT CHUTYAIIHH.
B npenpiaymux kinaccax ObLI pacCMOTPEH CTaTUCTMUYECKUN MOAXOJ K MOHATHIO BEPOSTHOCTH, HA
OCHOBE KOTOPOTO BBOJIUTCS THIIOTE3a O PABHOBEPOSITHOCTH COOBITHIA, TO3BOJISIONIAS B CUTYAIHH C
PAaBHOBO3MOKHBIMH UCXOJaMHU IMIPHUMCHATH KJIACCUYCCKYHO (bOpMy.]Iy BBIYUCIICHUA BCPOATHOCTH CO-
obITHs1. KpoMme Toro, paccmarpuBaeTcsi FeOMETPUUYECKH MOIX0/ K HOHSATHIO BEPOSATHOCTH, MO3BO-
J'IS[I-OIHHfI B HCKOTOPEBIX CUTyallUdX C OECKOHEYHBIM KOJIMYECTBOM HUCXOO0B BBIYHCIATE BEPOATHOCTDH
HACTYIUICHUsI COOBITUS KaK OTHOILIEHMS TUIoIaaen puryp.

6. IToBTopenme (54.)

IX kaace (102 yaca, 3 yaca B HeJeJII0)

1. HepaBenctBa (18 4.).
JlelicTBuTenbHBIE YMCIa KaK OECKOHEUHble JecATHYHbIe poou. HepaBeHcTBO ¢ oaHOI mepemeH-
HOM. YucnoBble HEPaBEHCTBA U WX CBOMCTBA. JlOKa3aTeNbCTBO YMCIIOBBIX M alredpandyeckux Hepa-
BEHCTB. JIuHelHble HepaBeHCTBA ¢ OJAHOM MEPEMEHHON M UX CHCTEeMbl. TOYHOCTH MPUOJIMKEHUS,
OTHOCHTEJIbHAs TOYHOCTb.
OcHoeénas yenb — MO3HAKOMUTB YYallIUXCsl CO CBOMCTBAMH YHMCIIOBBIX HEPABEHCTB U MX MPUMEHE-
HUEM K peUIeHHIO 33]1a4 (CpaBHEHHE U OIIEHKAa 3HaYCHHM BhIpaXKEHM, I0Ka3aTeIbCTBO HEPABEHCTB
U JIp.); BBIpa0OTaTh YMEHHE pellaTh JMHEHHbIE HEPABEHCTBA C OJIHON MEPEMEHHOMN U UX CUCTEMBI.
W3ydeHne TeMbl HAUMHAETCS ¢ 000OUIEHHS U CUCTEMaTH3alluy 3HAaHUM O 1eWCTBUTENbHBIX YHCIIaX,
MOBTOPEHMSI M3BECTHBIX YYalIMMCsSI TEPMHHOB: HATypaJlbHbIE, LIEJbIE, PAlMOHAIBHBIE, JEHCTBU-
TEJIbHBIE YHCIA — W PACCMOTPEHUS OTHOLICHUH MEXIY COOTBETCTBYIOLIMMH YUCIOBBIMA MHOXE-
ctBamu. [Ipu 3TOM GeckoHeuHas JAecATHYHAs JIpoOb HE SIBISAETCS MCXOJIHBIM MOHSATHEM IS OIpe-
JIeTIeHUs] IEMCTBUTENIBHOIO YHCIIA, & paCCMaTPUBAETCA KaK €ro «yHUBEpcalabHOE MMs». Borpoc o
NEPUOIMYECKUX U HETIePHOANYECKHX JPOOsSX MOXKET ObITh OTHECEH K HeoOs3aTelbHOMY MaTepua-
ay.
CBolicTBa YNCIIOBBIX HEPABEHCTB MIUIIOCTPUPYIOTCS T€OMETPUUECKHU U MOATBEPKAAIOTCS YHCIOBBI-
MU npuMmepamu. PaccmMoTpeHue Bompoca 0 peleHUH JIMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOMN
COITPOBO’KIAETCS BBEICHUEM NOHSATHI PAaBHOCHIBHBIX YPaBHEHUN M HEPABEHCTB, (POPMYIUPYIOTCS
CBOWCTBA PAaBHOCWJILHOCTH YPaBHEHMI M HepaBeHCTB. [IpHoOpeTeHHbIE yyalluMUC yMEHUS MOJTy-
4aroT pa3BUTHUE IIPU PELICHUU CUCTEM JIMHEWHBIX HEPABEHCTB ¢ OAHOU nepemMeHHou. PaccmarpuBa-
€TCsl TAKXKE BOIPOC O TOKA3aTEeNbCTBE HEPABEHCTB. Y YaIMeCs 3HAKOMATCS ¢ HEKOTOPBIMM IIpHEMa-



MU OOKA3aTCIIbCTBA HCPABCHCTB,; CUCTCMA ynpaxcHeHI/Iﬁ COACPKUT 3HAYUTCIIbHOC YUCIIO 3aI[aHHﬁ Ha
IIPUMCECHCHUC aIlliapara HEPaBECHCTB.

2. KBagpatuunas ¢pyukous (194.).
Oynkuus u ee rpaduk. CBoiicTBa KBaApaTHUHON (PYHKIIMHU: BO3pACTaHUE U YOBIBAHUE, COXPAHEHUE
3HaKa Ha IPOMEXyTKe, HauboJblee (HauMeHbllee) 3HaueHue. [lapaiensHplil mepeHoc rpagukoB
BJIOJIb OCEH KOOpAMHAT U CUMMETpHUsI OTHOCUTEIIBLHO OCEH. PereHre HepaBeHCTB BTOPOU CTENECHU
C OJIHOM TIEPEMEHHOM.
OcnosHas yenb — TMO3HAKOMUTH y4aIlUXCS C KBaAPAaTHYHOW (yHKIHEH KaK ¢ MaTeMaTH4eCKOH
MO/JIEJIBIO, ONMMCHIBAIOIIEH MHOIME 3aBUCHUMOCTU MEXIY pealbHbIMU BEJIMYMHAMM; HAYYUTh CTPO-
UTh TpaduK KBaJApaTUYHON (YHKLIMU U YUTATh MO TpaduKy ee CBONCTBA; CPOPMUPOBATH yMEHHE
UCIOJIb30BaTh rpaduueckre MpeaCcTaBICHUs Ui PELIeHUs KBapaTHbIX HEPAaBEHCTB.
OCOOEeHHOCTh MPUHSITOTO MOX0/1a 3aKJII0YAETCS B TOM, YTO M3y4EHUE TEMbl HAUMHAETCS ¢ OOIIEeTo
3HAKOMCTBa C (DyHKIMEN; pacCMaTpUBAIOTCS TOTOBbIE IpaUKKM KBaApPaTUUHBIX (PYHKIUI U aHAIH-
3UPYIOTCS KX OCOOCHHOCTH (HAJM4Me OCH CHMMETPHUH, BEPIIUHBI, HAIIPABJICHUE BETBEH, pacoio-
KEHHUE 10 OTHOUICHUIO K OCH X), P 3TOM aKTHBHM3HPYIOTCSA OOIME CBENCHHUS O (DYHKIMIX, U3-
BECTHBIC yJalIuMcs U3 Kypca § Kiacca; yJalmecs: y9aTcsl CTPOUTH 1Mapadoily 1Mo TOYKaM C OTOpPOi
Ha ee cummerpuio. [lanee cienyer Gosee AeTanbHOE MU3y4eHUE CBOMCTB KBaJApaTMYHON (YyHKIMH,
ocobeHHOCTEH ee rpaduka U MPUEMOB €ro MOCTPOSHHs. B CBS3M C 3TUM MOXKET paccMaTpHUBATHCS
HEPEeHOC B/I0JIb OCEH KOOPJAMHAT MPOU3BOJIBHBIX TpaguKoB. LleHTpasbHBIM MOMEHTOM TEMBbI SIBJIS-
eTCs JTI0Ka3aTeNbCTBO TOTO, YTO TpaduK 000 KBAAPATUYHON (YHKIHUH MOYKET OBITh MOJYYEH C
IIOMOILBIO C/IBUI'OB BJIOJIb KOOPJIMHATHBIX Oceil mapabosbl. Teneps ydamuecs 1o ko3dduuuenram
KBaJPaTHOTO TPEXWIEHA MOTYT IPEICTaBUTh OOIIMK BUI COOTBETCTBYIOIIEH MapaboIbl U BBIYKC-
JUTh KOOPJMHATHI €€ BEPLIMHBI.
B cucreme ympakHeHHI 3HaYUTEIBHOE MECTO JIOJDKHO OTBOJAMTHCS 3a/1a4aM MPUKIIAJTHOTO Xapak-
Tepa, KOTOPBIE PEIIAOTCs ¢ ONOPON Ha rpaduueckue mpecTaBieHus. 3aBeplaeTcs 3Ta TeMa pac-
CMOTpPEHHEM KBaJPaTHBIX HEPABEHCTB, PHEM pPEIICHUS] KOTOPHIX OCHOBAH Ha YMEHHU ONPEICISAThH
NPOMEXYTKH, TJe rpaduK (YHKIIMK PACHOIOKEH BhIlIE (HIKE) OCH abcLucc.

3. YpaBHeHuUs U cUCTeMbl YpaBHeHHUi (26 ).
PannonanbHble BbIpakeHUs. JlomycTuMble 3HAYEHMsI IEPEMEHHBIX, BXOSAIIUX B anreOpanyeckue
BbIpa)keHUs. TOXIEeCTBO, 10Ka3aTeIbCTBO TOXKAECTB. Pemenne nenbix u ApoOHBIX YpaBHEHUH ¢ 01-
HOM TiepeMeHHOM. [Ipumepsl permeHns HENMHEWHBIX CUCTEM YPaBHEHUHN C JBYMS MEPEMEHHBIMU.
Pemenue TekcToBbIX 3a1au. ['padmueckas MHTEpIIpeTalus peleHUs YPaBHEHUI U CUCTEM YpaBHE-
Hull. Mcnonb3oBanne rpa@ukoB pyHKINN A7 pelIeHrs YpaBHEHUI U CUCTEM YpaBHEHHH C IBYyMs
[IEPEMEHHBIMHU.
OcHosHnas yenb — CUCTEMATU3UPOBATh CBEIACHUS O PAlMOHAIBHBIX BBIPAKEHUAX U YPABHEHUSX.
[To3HaKOMUTH yyaluxcs ¢ HEKOTOPBIMHM IPUEMaMH PELIeHUs YpaBHEHUH BBICIIUX CTENeHeH, 00y-
YUTh PEHICHUIO IPOOHBIX YpaBHEHUH, pa3BUTh YMEHHE peIIaTh CUCTEMbl HETMHEWHBIX YPaBHEHUN €
JIByMsl TIEPEMEHHBIMH, a TaK)K€ TEKCTOBbIE 3a7auu. [103HaKOMUTH ¢ MpUMEHEHHEM I'paUKOB IS
VCCJIEIOBAHMS U PEUICHUSI CUCTEM YPaBHEHMH C JIByMs MIEPEMEHHBIMU M YPaBHEHUH C OJHOM mepe-
MEHHOM.
B nanHoif TeMe cucTeMaTHU3UPYIOTCS, 0000IAIOTCS U Pa3BUBAIOTCS] TEOPETHUUECKUE MTPEICTABICHUS
Y IPAKTUYECKUE YMEHUS y4yallUuXCsl, CBI3aHHbIE C PAllUOHAJIbHBIMU BBIPAXKEHUSMU, YPABHEHUSIMU,
CHUCTEMaMH YpaBHEHHW. Y TOUHSETCS M3BECTHOE M3 Kypca 7 Kilacca MOHATHE TOXJIECTBEHHOIO pa-
BEHCTBA JBYX PAallMOHAJIBHBIX BBIPAKEHUM; €r0 COAEPKAHUE PACKPBIBACTCS € IABYX MO3ULIUN — aj-
reOpanyeckor u PyHKIIMOHAITHHOU. BBOAUTCS MOHATHE TOXKIECTBA, 0OCYKIAIOTCS IPUEMBI JI0Ka3a-
TEJIbCTBA TOXKJIECTB.
3HAUYUTEIbHOE MECTO B TEME OTBOJAUTCS PELICHUIO PALlMOHAIBHBIX YPAaBHEHUH C OJHOW MEpEeMEH-
HOW. CHCTEMAaTU3UPYIOTCS W YIITYOJNSIOTCS 3HAHUS YUYaIIMXCS O IEJBIX YPaBHEHHUSX, OCHOBHOE
BHUMAaHHUE yJEISAETCA PEIIECHUI0 YPAaBHEHHM TPETbeW M YETBEPTOM CTENEHM YK€ 3HAKOMBIMHU yda-
IMMCSI IPUEMaMU — DPA3JIOKEHUEM HAa MHOXHUTENIU U BBEACHMEM HOBOM NEPEMEHHOM. 311eCh ke
y4daluecs BIIEPBbIE BCTPEUAIOTCS C PEIICHUEM YPABHEHUH, COAEPKAIIMX ITEPEMEHHYIO B 3HaMEHa-
tese apobu. [IpogomkaeTcs peneHre CUCTEM ypaBHEHHUH, B TOM YHUCIIE PacCMaTpPUBAIOTCS CUCTE-



MBI, B KOTOPBIX OJHO YpaBHEHHE IEPBOH, a APyroe — BTOPOIl CTENEHU, U IPUMEPHI 0oJiee CI0XK-
HBIX CUCTEM.

B 3akmouenne npoBoautcs rpaduyeckoe MCCIe0BaHNEe YpaBHEHHUH ¢ OHOM nepeMeHHon. Booo-
e rpaduyeckas HHTEpIpeTalus anredpanyeckux BbIPAKEHUH, ypaBHEHUH U CHCTEM JOJKHA IIH-
POKO HCIIOJIb30BaThCS IPU U3JI0KEHUN MaTepuaia BCel TEMBI.

4. Apudmernyeckasi u reomeTpuyeckas nporpeccuu (18 1).
Apudmerndeckass U reoMmerpudeckas nporpeccur. dopMynasl n-ro 4ieHa U CyMMBI 7- YICHOB
apru(MEeTHUECKON U TeoMeTpUYecKoi mporpeccuil. [IpocTbie u ClioKHbBIE TPOIEHTHI.

OcHoénas yenb — PaCIIUPUTh MIPEICTABICHNS YYallUXCsl O YUCIIOBBIX I1OCIIE0BATEIbHOCTAX; U3Y-
YUTh CBOICTBA apHU(PMETHUECKON U T€OMETPHUECKON MPOTPECCHii; pa3BUTh YMEHUE pPelIaTh 3a4a4H
Ha MPOLICHTBHI.

B nanHO# Teme BBOIATCS HEOOXOAWMBIE TEPMUHBI M CHMBOJIMKA, B PE3YJIbTATE YEro CO3/1aeTCs CO-
JieprKaTelIbHasl OCHOBA ISl OCO3HAHHOT'O M3YYEHMs YHCIOBBIX MIOCIEA0BATEIbHOCTEN, KOTOPBIE He-
OJIHOKpPaTHO BCTPEYAJINCh B MPEABIAYIIUX TeMaxX Kypca. XapaKTepHOU ee 0COOCHHOCTBIO JOKHbI
ABJISATHCS IIUPOTA U pa3HOOOpa3ue MPAaKTUUYECKUX MIUTIOCTPALIUH, aKIIeHT Ha CBSI3b U3y4aeMoro Ma-
TepHuaja ¢ OKpY)KaloIlUM MUpoM. BBeneHnue nouartuil apudMeTrndeckoil U reoMeTpuuecKoi mpo-
Ipeccuil cielyeT OCYIECTBIISTh Ha OCHOBE PACCMOTPEHUS IPUMEPOB U3 peallbHOM ku3HU. Ha kon-
KPETHBIX IIPUMEPAxX BBOIATCS MOHATHS IIPOCTBIX U CIOKHBIX IPOLEHTOB, KOTOPHIE MTO3BOJISIOT pac-
CMOTpETH OO0JIBIIOE YUCIIO TPAKTUKO-OPUEHTUPOBAHHBIX 3ajay.

5. CrarucTuueckue ucciaenopanus. Komonnaropuxka (9 4).
['enepanbHas COBOKYITHOCTH U BbIOOpKA. PamxupoBanue nanubix. [lonuron wactor. UuTepBanbHbIif
psaa. I'ucrorpamma. BeiObopounas aucnepcusi, cpeHee KBaJpaTU4YHOEe OoTkIoHeHue. KomOunaTop-
Hble 3a1aun. [lepecTaHOBKY, pa3MelIeHUs, COUETAHHUS.
Ocnognas yenv — cHOpMHPOBATH MPEICTABICHUE O CTATUCTUYECKUX HCCIEIOBAHUSIX, 00paboTKe
JIaHHBIX U UHTEPIIPETALIMU PE3YIHTATOB.
B nanHOW Teme MpeCTaBIeH 3aBeplIAIONINi (QparMeHT BEpPOSITHOCTHO-CTATUCTUYECKOW JTHHUU
Kypca. B He#ll paccMaTpuBarOTCS TOCTYIHbBIE YYAIMMCS MPUMEPbl KOMIJIEKCHBIX CTaTUCTHYECKUX
MCCJIEI0BAHMM, B KOTOPBIX UCIOIb3YIOTCA MOTYYEHHBIE PAaHEE 3HAHUS O CIIYYallHBIX HKCIIEPUMEH-
Tax, Cmoco0ax MpeICTaBIICHUs TaHHBIX U CTATUCTUYECKUX XapaKTEepHUCTHKaX. B xone omucanus mc-
CIIETOBaHUI BBOMASTCS HEKOTOPHIE HOBBIE CTATUCTHUYECKHE IMOHSATHS, OTpaKaolue CHErupuKy
JaHHOTO uccienoBanus. OHU TTO3BOJISIOT MOHATH KaK IIEHTPAIbHbIC TEHJCHIIUU Psiia JaHHBIX, TaK
¥ Mepy Bapualuu. BkiltoueHne 1aHHOTO MaTepualia HalpaBleHo, MPEXK/Ie BCEro, Ha popMUpoBaHUE
YMEHHI TIOHUMAaThb M HMHTEPIPETUPOBATH CTATUCTUYECKHE pE3YJbTaThl, MPEICTABISIEMbIC
B CPEJICTBAX MAaCcCOBOW MH(OPMALIUH.
[Ipeanonaraercst He CTOABKO (OpPMATBLHOE 3ayYMBAHHE HOBBIX TEPMHUHOB, CKOJBKO IEPBOHAYATH-
HOE 3HAKOMCTBO C TIOHATUHHBIM amapaToM 3TOH o0JacTu 3HAHUH, HEOOXOAUMON KaKJJOMY COBpE-
MEHHOMY Y€JIOBEKY.

6.IloBTOpenue (12 u).

INEPEYEHb TEM 3AUYETHBIX PABOT
VIl knace
JpoOu 1 MPOIEHTHI
[Tpsimast u oOpaTHAs POTIOPITHOHATHHOCTE
BBenenue B anredpy
YpaBHeHuUst
Koopaunate! u rpaduku
CBoiicTBa CTENEHU C HATYpaJbHBIM MTOKa3aTeJIeM
JleficTBHS ¢ MHOTOYJICHAMU
DopMyJIbl COKPALIEHHOTO YMHOXKEHUS
Pa3nosxeHre MHOTOUJICHOB HA MHOXKHUTEIN
0. Utorosslii TeCT

BoOooo~Nooa~wWdE

VIII knace
1. AunreGpanueckue npobu


http://www.pandia.ru/text/category/variatciya/
http://pandia.ru/text/category/sredstva_massovoj_informatcii/

KBanparHble KopHU
KBaaparHble ypaBHEHHS
Cucremsl ypaBHEHUH
DyHKIUU

BepositHOCTB U cTaTuCTHKA
Wrorosslii TeCT

Noakown

IX knace
Hepapencrtpa
KBagpatuanas pyHKIus
YpaBHeHust
Cucremsbl ypaBHEHUN
Apudmerrueckas U reoMeTpUdecKasi Iporpeccuu
Hroroselii Tect

ogakrwdE

INEPEYEHBb TEM ITPOEKTHBIX PABOT
7 kiacc.
TeMBbl IPOEKTOB:
MatemaTnueckue MOJENN- KaK peallbHbIE )KU3HEHHBIE CUTyaLluN»
«CTaTUCTUYECKUE XapaKTEPUCTUKU B PEAIbHOM JKU3HI
«Bupl ypaBHEHMH U CIIOCOOBI X peIIEHUI»
Pucyem rpaduxamu yHKITHIA.
I'paduxu ¢ MOgYISIMH.
QyHKINH B )KA3HU YEIIOBEKA.
HcTopust BOSHUKHOBEHUS Ollepalliy BO3BEICHNUS YHCIIa B CTEIICHb.
Crapunssle 3a7auu 110 Teme: «CTeneHb ¢ HaTypaJbHbIM I10Ka3aTeIeM.
Bonpocamu M3y4yeHUs CTENIEHU 3aHUMAIKCh. ..
Onumnuaasele 3a1a4u 1o TeMe «CTeneHb ¢ HaTypalbHbIM IOKa3aTesIeM»
3aHMMaTeabHbIE 33a4u 110 TeMe: «CTENEeHb ¢ HaTypaJIbHBIM I10Ka3aTeIeM.
Ncropuueckas cripaBka 06 yuenom Jlebenese C.A.
3anaun U3 nuKia «Kurelickue ncTopumy .
KpoccBopa o reme « Ctenenby.
HaGop 3aganuit ¢ mmdpom.
Crnyyau BO3BEICHMSI B CTEIIEHb B peajbHON JEHCTBUTEIBLHOCTH.
JlennMoCcTh MHOTOWIEHOB
CHUMMeTpUYHbIE MHOTOUJIEHBI
Y IUBUTENBHBIA MUP MHOT'OUYJIEHOB
«[Ipuémsl parMOHAIBHBIX BBIYUCICHUIN
Anrebpanueckuil BEpHHCAXK.
OcHoBHbIe (HOPMYIIBI aNTeOPHI.
MeTto1bl paliioHaIN3aUuU BEIYMCIICHU.
Uyno-3a1avyHuK.
BoznukHOBeHHE (OPMYIT COKPAIIEHHOTO YMHOKEHHUS.
«MoaenupoBaHue peaabHbIX CUTyallMii C TOMOIIBIO CUCTEM JINHEWHBIX YPaBHEHUI
«OKu3Hb BOKpPYT Hac: 3aJjaui Ha IPOU3BOAUTEILHOCTDY,
«OT B31€Ta 10 MOCAJAKU: CKOPOCTH OT CAMOM MAJICHBKON JI0 CaMOil OOJIBIION,
«PaBHOMEpHOE ABM)XEHUE B IPUPOJIEN.
Dxoyioruaeckue mpodiaemsl YepHOTO MOPS B 3a7a9ax
Tabmuie! o anredpe 7 kinacca
Ham kitacc onieHMBaeT CTaTUCTHKA
MaremaTnueckue pedycsl 1 KpOCCBOPIbI

8 kaacc
TeMbl IPOSKTOB:
«Tpeyronsuuk [lackamns
«burom HeioToHay
«Du3nyeckre BEIUYUHBI U UX JOMYCTUMBbIE 3HAUCHUS»




«CocTaBieHue MaTEMAaTUYECKUX MOJEINIEH PeaIbHbIX CUTYaLIH.

KTo0 nepBbIM BBEN 3HAK KOPHA?»

«Y TUBUTENIbHBIE KBAJPATHBIC KOPHU

«CriocoObI U3BJICUEHUS KBAJAPATHBIX KOPHE»

«IIpeoOpa3oBaHue IBOMHBIX PaIUKAIOB)

I'padpuaeckas maTEpIpETALINS PEUICHUS YPaBHEHUS x’=ay

«Bpruncienne npubIMKEHHBIX 3HAYCHUH KBAJPATHBIX KOPHE»

«PermeHune KBaipaTHOTO YPAaBHEHUS PA3TMYHBIMU CITOCOOAMM»

«IIpumenenue TeopeMsl Buera»

«HccnenoBanue TpaeKTOPUHU JIBUKEHUS TeJla C MPUMEHEHUEM KBaJPaTHBIX YPABHEHUI
«Penienne HEPaBEHCTB € TapaMETPAMM.

Uucna BenukaHbl. Yucnia TATUITYTHI.

«I1ycThb KTO-HUOYH TIONIPOOYET BEIYEPKHYTHh U3 MATEMATUKH CTEIICHH, U OH YBUJIUT, 4TO 0€3 HUX
Janeko He yexneumsy. M.B. JIomoHOCOB.

Crenens B xu3HU yenoBeka. [locnennue nudpel crenexeil.

Ot Connna go mianetr CoTHEYHO CUCTEMEL.

Mos cembs. Marasus.

CnoptuBHble noctwkenus Poccun 3a 2014-18.

«MccnenoBanne KBapaTHBIX YPAaBHEHUI

«UccnenoBanue GyHKIUN y=\/x»
9 knacc
TeMbl IPOEKTOB:
«KBaznpaTtnyHas 3aBUCUMOCTb B PEAJIBHON KU3HI
«[Ipumenenue rpaduka KBagpaTuyHONU QYHKIIUU MPU PELIICHUN TEKCTOBBIX 33]1a1W)»
«KBagparnanast QyHKIHS 1 MOTYJIb)
«3aBUCUMOCTD Ipaduka KBaApaTUIHON (HYHKITUU y:aX2+bX+C OT ee K0P PUITUESHTOBY»
«CUMMETpUYHBIE YPaBHEHUS
«[IpakTHueckue 3a1a4m peraeMple C IOMOIIbI0 HEPABEHCTBY
«IIpumenenne Merona moadopa MpH PEIIEHUH CUCTEM JIBYX YpaBHEHUH JJisl pacdyeTra CyTOYHOIO
palrioHa mopocsT MPH HAMMEHBIINX 3aTparax dpepMmepar,
«I"paduuecknii ciocod perieHus: CUCTEM YpaBHEHUH C IBYMsI HEU3BECTHBIMU,
«Heckonbko croco60B pelleHns: OJTHONH CHCTEMbI»,
«Pemenue 3ana4 Ha craBbl U cmecu u3 KM ETDy.
Coznanue MyIbTUILTUKAIMOHHBIX QriibMoB. Hanpumep: «Pa3mHoxeHue 6akTepuii B CTakaHey,
Cozpmanne BUpTyanbHbIX Mojenel. Hampumep: «Jlerenaa o maxmatHou JOCKe»
Coznanue npe3eHTanuu mno Teme: «Apudmernyeckast IpoOrpeccus»
Coznanue npe3eHTanuu 1no Teme: «l eomerpudeckas mporpeccus»
BBoj pe3ynbpTaToB u3MepeHuit u qpyrux MU poBbIX JaHHBIX, 00pab0TKa UX, B TOM YHUCIIE CTaTH-
CTHYECKasl, C TOMOIIbIO BU3YaAJIU3AIUH.
AHanu3 pe3yabTaTOB CBOEH JCSITEIBHOCTU U 3aTPaYMBAEMbIX PECYPCOB.
Hcnonp3oBanne roToBBIX MUGPOBBIX 00Pa30BATEIBHBIX PECYPCOB.
[TpumeHneHne 00ydaronuX MPOTrpamMM U IEKTPOHHBIX YIEOHUKOB.
«BeposTHOCTHBIE 3a/Jaull MYJIBTSAIIHBIX T€POEBY
«COOpHHK BEPOSATHOCTHBIX 33]1a4 MPO CIIOPT»
«CraTucTuka BOKpYT Hac»
«CucreMbl JIMHEMHBIX HEPABEHCTB B PEIICHUH YIKOHOMHYECKUX 3a7au»
«30¢heKTUBHBIE METOBI PEILICHUS HEPABEHCTBY»
«AnreOpanueckre ypaBHEHHUS BBICIINX CTETIEHEH, CIIOCOOBI UX PEIICHUS)
«PeleHns ypaBHEHH B LEIBIX YHCIAX)
«Anroput™ EBKina 1 oCHOBHas TeopeMa apuQMETHKIY




3. TEMATHYECKOE IVIAHUPOBAHUWE U BUJbBI JAEATEJBHOCTH YYAIIIUXCA

Kou OcHoBHBIE
Tema. Conepsanue ma- | -Bo XapaKkTepHuCTUKA OCHOBHBIX BUIOB | HanpaBJieHHs
Paznen HAeATeJJbHOCTH YYeHHKA (HA YPOBHE BOCIIHTA-
Tepuaia Ha- yueOHBIX JeiicTBHI). TeJbHOM Jes1-
cos TeJILHOCTH *
KJIacC
I'nasa 1. {po6u u mpo- | 11 CpaBHuBaTh M ynopsaouuBaTh pa- | 1,3, 4,6
LEHTHI [UOHAIbHbIE YHCTa. BBHIMONHATE BBI-
Jpo6u u | CpaBHeHue 1podeit. 4 YUCJIICHUS C PalMOHAJIbHBIMU YHUCIa-
npo- | Beruncnenus c pamuo- MU, BBIYUCIISATh 3HAYCHHS CTENEHEH C
HEHTHhI | HaJbHBIMH YUCIIAMH. HaTypaJbHBIMM HOKa3aTeasIMH. Bbl-
Crenenb ¢ HaTypaJIbHBIM MOJTHATH MPHUKHUJKY U OLIEHKY B XOJE
MIOKa3aTeJeM. BBIUUCIICHUH.
3aayu Ha MPOLIEHTHI. 2 Hcnonb30BaTh SKBUBAJIEHTHBIE MpPEJ-
Cratuctuueckue xapak- | 3 CTaBJICHMsI JAPOOHBIX YHUCEN MHPU HX
TEPUCTHUKH. CpaBHEHHH UB BBIYMCICHHSIX.
O0630p U KOHTPOIIb. 2 [IpoBOIUTE HECIOXKHbBIE HCCIIEAO0BA-
HUSI, CBA3aHHBIE CO CBOWCTBaMH JIpO0-
HBIX YHCEN, OMUPAsCh Ha YHCIOBHIE
HKCHEPUMEHTHI.
OcymecTBiATh MOMCK MH(POpMaIuu (B
CMMU), coneprkaieid JgaHHBIC, BBIpa-
KEHHBIE B MPOLIEHTaX, HHTEPIPETUPO-
BaTh JTH JaHHbBIE. Pemate 3amaun Ha
MPOLIEHTHI U APOOH(B TOM YHCIIE 3a/1a-
Y W3 peaJbHOM JKWU3HHU, HCIOIB3YS
IIPU HEOOXOAUMOCTH KAJIBKYJISATOP).
[TpoBOUTH TIpUMEpPHI YMCIOBBIX JIaH-
HBIX(LIEHa, pOCT, BpeMs Ha JO0pory),
HaXOJUTh CpeaHee aphupMeTHIecKoe,
MOJly U pa3Max YHUCIIOBBIX HabOpOB, B
TOM YHCJIE W3BJIEKas HEOOXOIUMYIO
nHGpOpMAaINIO U3 TaOIUI] U JHarpaMM.
[IpuBoaMTE copmepkaTeNbHBIE MPHME-
pBl UCHOJNB30BAaHUS CpeAHEro apudg-
METHYECKOTO, MOJBI W pa3Maxa s
OIMCAaHMs JJAHHBIX.
I'naBa 2. [Ipsimasi u 06- | 8 MopaenupoBaTh HECJIOXHbIE 3aBuCH- | 1,2,4,7,8
paTHas MPONOpPUHO- MOCTH C TIOMOIIbIO (OPMYIT; BBINOJI-
HAJIBHOCTH HSTh BBIYUCIICHHS IO (popMyiiam, BBI-
Mpsamas | 3aBucumocts u popmy- | 3 paxxaTh U3 (HOpMyJIbl OJHU BETMYUHBI
M 00- | JBL gyepe3 apyrue. PacmosHaBaTh TpsSMyrO
parHas | [Ipsimas nponopuuo- U OOpaTHYIO NPONOPLUOHAIbHbIE 3a-
NMPOMNop- | HAJIbHOCTb. BUCUMOCTH. VCTonp30BaTh CBOWCTBA
nopuuo- | OOpaTHas mpornopLuo- 3 npsiMOil 1 0OpaTHOM MPOMOPIIMOHAIIb-
MO0- | HAJIbHOCTb. HOCTH [UIS BBINIOJHEHHS TIPAaKTHYe-
Halb- | [Iponopuun. CKMX pacueToB. Pemiate TEKCTOBbIE
HocTh | Pemenue 3agau ¢ momo- 3aJa4u Ha NpAMYI0 M OOpaTHYIO Mpo-
IO TPOMOPIIHA. MOPIMOHAIbHBIE  3aBUCHUMOCTH, Ha
[IponopuuronansHoe Je- IPONOPLMOHAIBHOE JeJIeHUE(B TOM
JICHHE. qHuciae C KOHTEKCTOM M3 CMEXKHBIX
O0630p ¥ KOHTPOJIb. 2 JUCHUIUIMH, W3 PpEAJbHON JKHU3HM).

AHaHI/ISI/IpOBaTB U OCMBICJIMBATBh TCKCT




3a/1a4d, MOJEIINPOBATh YCIOBHE C IO-
MOILBIO CXEM, CTPOMUTH JIOTUUYECKYIO
LEMOYKY pacCyXICHHUM; KPUTHUYECKU
OLICHUBATh IOJYYEHHBIH OTBET, OCY-
LIECTBJIATh CaMOKOHTPOJb, IMPOBEPSs
OTBET HA COOTBETCTBHUE YCIOBHUIO.

I'naBa 3 BBenenne B 9 [IpumensTs s3Ik anredpsl npu Be- | 1,2, 3,4,7,8
aaredpy IIOJIHEHUU DJIEMEHTApHBIX 3HAKOBO-
BBene- | bykBeHHas 3anuch 3 CUMBOJIMYECKUX ACHCTBUI; MCIOJIbB30-
HHe B | CBOWCTB J€MCTBUI Haj BaTh OYKBBI JJIs1 0003HAUEHUS YHCET,
aare0py | 4MciIamH. JUId  3alMcU  OOIMX YTBEPXKIEHUM;
[TpeobOpa3oBanue Oyk- MOJIETUPOBaTh OYKBEHHBIMH BbIpaXKe-
BEHHBIX BBIPAKCHUM. HUSIMU YCJIOBMsI, OIMCAHHBIE CJIOBEC-
PackpeiTre ckoOOK. 4 HO, PUCYHKOM HWJIM YEPTEKOM; MPeoo-
[IpuBenenne noJO0OHBIX pa3oBarh anreOpanyeckue CyMMbl U
cllaraéMblX. MIPOU3BEACHUS (BBIIOJIHATh IpPUBEJE-
O030p U KOHTPOJIb. 2 HUE NOJOOHBIX CIIaraeMbIX, PACKPHI-
THE CKOOOK, YINpOIIEHUE IPOU3BEJE-
HUH).
BbINONHATE YKCIOBBIE MTOICTAHOBKU B
OYKBEHHOE BBIPAKEHHE, BBIYUCIATH
YHCJIOBOE 3HAYEHUE OYKBEHHOI'O BBI-
paKEHHUS.
I'naBa 4. YpaBHeHus1 10 [lepexonuth OT cnoBecHoM Gopmynu- | 1,2,7,8
YpaB- | Anrebpaudeckuii cocod | 3 POBKH YCIIOBHS 3aJjaudl K anreOpauye-
HEHHMsl | pelIeHUus 3a/1ad. CKOMl MOJENM MyTeM COCTaBJICHUS
Kopnu ypaBHeHusl. ypaBHeHus. lIpoBomuTe nokaszateinb-
Pemenue ypaBHeHUI. ) HbIE PacCyXJECHHUS O KOPHSX ypaBHe-
Pemenue 3ana4 ¢ momo- HUS C ONIOPOH HA ONPEIEIIEHUE KOPHSL.
IIbI0 ypPaBHEHUH. OO0bsicHUTH U (HOPMYIIHPOBATh MPABU-
na npeoOpazoBaHus ypaBHeHui. KoH-
0O0630p ¥ KOHTPOIIb. 2 CTPYHPOBATh AJITOPUTM pEUICHUS JIH-
HEUHBIX YPAaBHEHUM, PpACIIO3HABaTh
JIMHEIHbIE YPAaBHEHUSI , a TaKXKe ypaB-
HEHUs, CBOASAIIMECS K HHUM, C IIOMO-
UIbI0 IPOCTEHIINX MpeoOpa3oBaHUM.
Pemate TekcTOBBIE 3a/1auM anreOpan-
YECKUM CIOCOOOM: COCTaBIIATH ypaB-
HEHUE [0 YCIOBHUIO 3a/Jaud, PELIaTh
COCTaBJICHHOE ypaBHeHUE. [IpoBoauTH
pacCcyX/IeHHsl , OCHOBAaHHbIE Ha WH-
TepIpeTaly yCIOBUS MOCTaBICHHON
3a1a4M, JUIsl TOMCKa LENbIX KOpHEH
HEKOTOPBIX HECJIOKHBIX HEJMHEHHBIX
YpaBHEHUH.
I'naBa 5. Koopaunater | 10 N3obpaxkaTs uncna Touykamu Koopau- | 2,4,5,8
u rpapuku HATHOM IIPsIMOM, Iapbl YHUCEIl TOYKaMU
Koop- | MHOXecTBO TO4ek Ha 4 KOOPJAMHATHONW IUIOCKOCTH. CTpOuTh
AMHATHI | KOOPJAUHATHOMU IIPSIMOMA. Ha KOOPAMHATHOU INIOCKOCTH I'€OMET-
urpa- | Paccrosaue mexnay Tou- pUUYeCKHEe M300pa)KeHUs MHOXKECTB,
puxu KaMU KOOPJIMHATHOMN 3aJlaHHBIX AITeOpanvecKu, OMICHIBAThH

MPSMOM.

MHokecTBa TOUEK Ha
KOOPJMHATHOM MJIOCKO-
CTH.

MHO)KECTBA TOYEK KOOPAMHATHON
TIocKocTH (005acTH, OrpaHUYEHHBIE
TOPU30HTAIBHBIMA U BEPTHKAJIBHBIMU
NPSIMBIMH) ~ aNTreOpanvdeckuMu COOT-




I'padukn. 4 HomeHusiMu. CTpouTth rpaduku mpo-
Eme HeCKOIbKO BaXKHBIX CTCHINMX 3aBHCHMOCTEH, 3aJaHHBIX
rpaduKoB. anreOpanyeckuMi  COOTHOILICHUSIMU,
I'paduku Bokpyr Hac. MPOBOJIUTH HECJIOXKHBIE UCCIEIOBaHUS
0COOEHHOCTEH ITHX IPaHUKOB.
O030p 1 KOHTPOJIb. 2 MogenupoBaTh peajbHbIE 3aBUCHUMO-
ctu rpadukamu. Yurare rpaduku pe-
AJIbHBIX 3aBUCUMOCTEM.
I'naBa 6. CBoiicTBa 10 ®opMynupoBaTh, 3aNUChIBaTh B CUM- | 1,2,4,7,8
CTeNeHN ¢ HATYPAaJib- BOJIMUYECKON (popmMe U 0OOCHOBHIBATH
HBIM NOKa3aTejeM CBOMCTBa CTEMEHU C HATypabHBIM
Cgoii- | [IpousBenenue u yact- 4 [OKa3areyieM, IPUMEHATh CBOMCTBA
cTBa HOE CTeNeHHu JUIsl MpeoOpa3oBaHUs BbIpa-
CTeNeHu | CTEICHEM. YKEHHUI ¥ BBIYMCIICHUM.
c Haty- | CreneHs cTeneHu, npo- BoimonusaTe mepebop BceX BO3MOXK-
pajib- W3BEJCHUS U APOOH. HBIX BapUaHTOB JUIsI TIepecueTa 00bheK-
HBIM Pemenne komOuHaTOp- 4 TOB wid KoMmOuHamwmii. I[IpumeHsTH
nmoka3a- | HbIX 33/a4. MPaBWIO KOMOWHATOPHOTO YMHOXKE-
TejleM [lepectanoBKHU. HUS JUIA peIlieHus 3a7a4 Ha HaXOXKJie-
0O0630p 1 KOHTPOJIb. 2 HUE 4Kciia 00BEKTOB WIM KOMOWHAINA
(IvaroHagy MHOTOYTOJIBHHUKA, PYKO-
MOXKaTHsi, YUCIO KOJOB, MHU(POB, Ma-
poJieii ).
Pacnio3naBate 3a1aun Ha onpeiesieHue
Yyclla TEePecTaHOBOK U BBHIMOIHATH
COOTBETCTBYIOIINE BBIUMCICHUS.
I'naBa 7. Muorousienst | 16 BeimosiHsaTe nerictBus ¢ MHOrowieHa- | 1,3, 4,6
MH.
Muoro- | OqHOYIEHBI U MHOTO- 5 Jloka3eiBaTh (hOPMYIBI COKPAIIEHHOTO
YIEeHbl | YJICHBI. YMHOKCHHS (st JIBYYJIC-
CrnoxeHue 1 BRIYUTAHUE Ha),IPUMEHSTH UX B MIPEOOpPa30BaHUAX
MHOT'OUJIEHOB. U Beruucnenusx. [IpoBoauts uccneno-
YMHOXEHNE 0THOWICHA BaHME /JI1 KOHCTPYMPOBAHMUS U TIO-
HE MHOTOYJIEH. CJIEYIOIIET0 J0Ka3aTeIbCTBA HOBBIX
YMHOXEHHE MHOTOWICHA (GhOopMyIl COKpAIIEHHOTO YMHOXEHHUSI.
Ha MHOTOYJIEH. 8 Pemate ypaBHEeHUSs, CBOZISIIMECST K
®opmyJibl KBaJpaTa JINHENMHBIM ypaBHEHUsIM. Pemars Tek-
CYMMBI U KBaJparta pas- CTOBBIC 3aJlaudl AITeOPaNMdeCKUM CII0-
HOCTH. co0OM: MOJENUPOBATh YCIOBUE 3ajla-
Pemrenue 3agau ¢ nomo- YU PUCYHKOM, YEPTEKOM; MEPEXOIUTh
IIBI0 YPaBHEHUH. OT CIIOBECHOW (OPMYIHUPOBKU YCIIO-
O0630p U KOHTPOITb. 3 BHSI 33]71a4M K anreOpandeckoi Moaenu
MyTEM COCTAaBJICHUS YpaBHEHUS; pe-
11aTh COCTABJICHHOE YpaBHEHHE.
I'maBa 8. Pazyoxenne 16 BoeinonHATe pasnokeHue MHorowie- | 1,2,7,8
MHOT04JIEHOB HA MHO- HOB HAa MHOXHTEIH, MPUMEHSS pas-
JKUTEH JTUYHBIE CIOCOOBI;  aHAIM3UPOBATH
Pa3zno- | BerHecenue oOiero 5 MHOTOWIEH W Paclo3HaBaTh BO3MOXK-
JKeHHe | MHOKUTENs 3a CKOOKH. HOCTh TMPUMEHEHHUSI TOTO WM HHOTO
MHOro- | Crioco0 rpynmnupoBKy. IpUeMa pPas3iokKeHHUs] €ro Ha MHOXHU-
wieHoB | Popmyna pasHOCTH 3 TEJH.
Ha KBa/IpaToB. [IpumensTs paznuynabie GOPMbI caMo-
MHOKH- | DOpMyIIbl pa3HOCTU U KOHTPOJISI TIPU BBITIOJIHEHUU TIPeoOpa-
TeJIM | CyMMBI KyOOB. 30BaHUH.

PaznoxeHne Ha MHOXKHU-

[IpuMeHATh pa3inoKeHHEe Ha MHOXKH-




TEJH C IPUMEHEHHEM
HECKOJIBKUX CITIOCOOOB.
Pemenue ypaBHeHuii ¢
MTOMOIIIBIO PA3JIOKCHUS
Ha MHOKHUTEJIH.

TEJN K PEIICHUI0 YPaBHCHUN.

0O0630p ¥ KOHTPOITb. 3
I'naBa 9. Yactora u Be- | 7 [IpoBoauTh »3KCHIEpUMEHTHI cO ciuy- | 1,2,4,7,8
POSITHOCTH YallHBIMH HMCXOJaMH, B TOM YHCIE C
Yacrora | CayyaiiHble coObITUS 2 IIOMOIIBK KOMIIBIOTEPHOIO MOJEIH-
u Bepo- | Yacrora ciyyaitHoro co- pOBaHUs, MHTEPIPETUPOBATH HMX pe-
SITHOCTH | ObITHS. 4 3ynbTaThl. BBIYUCIATE YacTOTy Cily-
BeposiTHOCTS CitydaiiHO- YaifHOTO COOBITHS: OIICHHBATH BEPO-
ro COOBITUSA 1 ATHOCTh C IOMOILBIO YaCTOTHI, MOJY-
O030p ¥ KOHTPOJIb. YEHHOW OMBITHBIM ITyTEM; MPOTHO3H-
poBaTh YacTOTy HACTYIUIEHUS COOBI-
THS TI0 €T0 BEPOSTHOCTH.
[IpuBOIUTE MpUMEpPHI CIy4alHBIX CO-
OBITHIA, B YAaCTHOCTH JIOCTOBEPHBIX H
HEBO3MOXXHBIX COOBITHUI; MaJIOBEPO-
ATHBIX coObITUH. [IpuBOAMTH HpHuMe-
PBI PABHOBEPOSITHBIX COOBITUH.
IloBTOpenue. UTorosas | 5 1,4,6
KOHTPOJIbHasi padoTra
KJ1ace
I'naa 1. Anreopaunyve- | 20 KoHncTpynposats anrebpandeckue | 2,4,5,8
CKHe I1podu BeIpakeHusi. Haxoauts obnacte onpe-
Aare6- | Uro takoe anrebpanue- | 4 neneHust anreOpanyeckon Ipodu; BbI-
pauue- | ckas ApoOb. MOJTHATh UYHWCIIOBBIE TIOJCTAHOBKH U
ckue | OCHOBHOE CBONCTBO BBIUUCIIATh 3HAUY€HUE IpoOU, B TOM
apodu | 1podu. 7 yyclie C TOMOIIBI0 KalbKYJIsATOpA.
CroxeHue 1 BbIUNTaHHUE ®opmynupoBaTh OCHOBHOE CBOWCTBO
anredpandecKkux Apooei. anredpandeckoil Apodu W MPUMEHSTh
YMHOXEHUE U JETIEHNE ero Juisi TpeoOpazoBaHus JpoOeit.
anredpanvecKkux Ipooei. BoinonuaTe aelictBusa ¢ anreOpanye-
[IpeoOpa3oBanue BbIpa- ckuMH Jpobsmu. [Ipumensats mpeoO-
YKEHHI, COZIepIKAIIUX pa3oBaHus A peleHus 3anad. Bel-
anreOpandeckue apoou. paxkath nepeMeHHble u3 Gpopmyn (pu-
CreneHsp ¢ 1eJbIM IMoKa- 3MYECKUX, T€OMETPHUYECKUX, OIHCHI-
3aTelIeM. 5 BalolIMX ObITOBBIE cuTyanuu). I[Ipo-
CBolicTBa CTENEHH C Iie- BOJIUTh MCCIIEJIOBAHMS, BBISBIISITH 3a-
JIBIM TTOKa3aTeseM. KOHOMEPHOCTH.
Pemenue ypaBHeHuit u DopMyJIUPOBATH ONPEICIICHUE CTEIIE-
3ajau. 2 HU C LIEJIBIM [T0KA3aTEJIEM.
O0630p ¥ KOHTPOJIb. 2 dopMynHpoBaTh, 3aMMCHIBATH B CHM-

BOJINYECKON (opMe M HIUTIOCTPUPO-
BaTh NMpPUMEPAMU CBOWCTBA CTENEHU C
LEeNbIM  TOKa3aTeleM;  I[PUMEHATh
CBOICTBa CTemeHH g IpeodpazoBa-
HUs BBIpQOKEHUU U BblunciaeHui. Hc-
IIOJIB30BATh 3allUCh YHUCEI B CTaH-
JApTHOM BUJE AJIs BBIPAKEHUS pas3-
MEpOB OOBEKTOB, UIUTEIBLHOCTH IPO-
LIeCCOB B OKpyxkaromeMm mupe. Cpas-
HUBATh YHCJA U BEJIWYUHBI, 3aIIHCAH-
Hbl€ C HCIOJIb30BaHMEM cTeneHu 10.




BEIMONHATE BBIYHCICHUSI C peaTbHBI-
MU JaHHBIMHU.

BBIMONHATE NPUKUAKY W OLEHKY pe-
3yJIbTaTOB BBIYUCIICHUN.

Pemrate ypaBHeHHsSI ¢ JpOOHBIMH KO-
¢ unmMeHTamMu, pemarb TEKCTOBBIE
3a]]auu aNreOpanvdeckKuM METOJIOM.

I'nasa 2. KBagpaTHbie 15 1,3, 4,6
KOPHH
KBan- | 3amaua o HaXOKAECHUU 4 @opMyaupoBaTh OINpEAEIeHUs KBaj-
paTHbIe | CTOPOHBI KBaJIpara. paTHOro KOpHs W3 uucia. [Ipumensats
kopuu | MppanuoHanbsHble yncia. rpaduk GYHKIHHE Y=X> JUIs HAXOXIE-
Teopema I[Tudaropa. HHSI KOpPHEW KBaJpaTHBIX ypaBHEHUM,
KBagpartsslii KOpeHb HCIOJIb3YS MPU HEOOXOAMMOCTH KaJlb-
(anrebpanyeckuii moj- KYJISITOp; IHPOBOAUTH OLICHKY KBaJ-
X0[). 3 patHbix KopHed. Ctpouts Tpadux
I'paduk 3aBucumoct y= Gynkuuu Y= ¥* | ucciaemosarh 1o
VE. rpaguky ee cBoicTBa. Jloka3bIBaTh
CBolicTBa KBaJpaTHBIX CBOWCTBa apU(PMETHUECKUX KBaJpart-
KOpHEH. 5 HBIX KOpPHEH; MPUMEHATh X K Mpeod-
IIpeoOpa3oBanue BbIpa- Pa30BaHUIO BBIPAKCHUM.
KEHUH, CoJlep KaINuX Beluucnate 3HaueHUsT BBIPAKEHHUU,
KBaJIpaTHbIE KOPHHU. CoJlepKalluX KBaJpaTHbIE KOPHH; BBbI-
KyOundecknii KopeHb. 1 IIOJIHATH 3HAaKOBO-CUMBOJINYECKUE
O030p U KOHTPOJIb. 2 JIeUCTBUS C HMCIIOJIb30BaHHMEM O0O3Ha-
YeHUH KBaJpaTHOIO M KyOMYECKOro
KOpHSL.
Uccnenosats ypaBHEHHE x?=a, Haxo-
JUTh TOYHBIE U TPUOIHKEHHBIE KOPHU
pu 0.
@opMyIUpOBaTh OINPENEIECHUE KOPHS
TpPEeTbel CTENEHU; HaXOAUTh 3HAYCHUS
KyOW4ecKHX KOpHeW, Nmpu HeoOXoau-
MOCTH HCIIOJIb3YS, KAIbKYJISATOP.
I'nasa 3. KBagparasie | 19 PacnosnaBare KBajapaTHble YypaBHe- | 1,2,7,8
YPaBHEHHUS HUf, KiaccuuuupoBath HX. BbIBO-
KBan- | Kakue ypaBHeHust Ha3bl- | 9 IUTh (QOopMyNy KOpHEH KBaJpaTHOTO
paTHbIe | BAIOTCS KBaJPAaTHBIMHU. ypaBHeHUs. Pemate  KBaapaTHbIE
ypaB- | @opmyna KOpHEH KBaJ- YPAaBHEHUs — IIOJIHBIE U HEMOJHBIE.
HEeHHMsI | PATHOTO YpaBHEHUS. [IpoBoauTh mTpoOCTEHIINE HCCIIEA0BA-
Bropas ¢opmyna kopHei HUs KBaJpaTHBIX YPaBHEHUIA.
KBaJIpaTHOT'O YpaBHEHUSI. Pemarp ypaBHeHus, cBonsdlIuecs K
Pemenue 3anau. KBaJpaTHbIM, IyTeM IpeolOpa3oBa-
Henonubele kBaapaTHbIE HUH, a TaK)Ke C TIOMOIIbIO 3aMEHBI TTe-
YPaBHEHUS. 3 PEMEHHOM.
Teopema Buera. Habmronate u aHanu3upoBaTh CBS3b
Paznoxenue kBajpaTHO- | 5 MEXJy KOPHAMHU U K03(h(UIMeHTaMu
ro TpexuieHa Ha MHOXU- KBaJIpaTHOrO ypaBHeHHs. DopMyiu-
TENH. poBaTh U JI0Ka3bIBaTh TeopeMy Buera,
0O0630p ¥ KOHTPOIIb. 2 a TaKxe

OOparHyi0o TeopeMy, NPUMEHSITH 3TH
TEOpEeMBI Ul PEUICHHs Pa3HOoO00pas3-
HBIX 3aJa4.

Pemarp TekcToBbIe 3amaun anreOpau-
YeCKMM CHOCOOOM: TEpPeXOIuTh OT




CIIOBECHOM (HOPMYITHPOBKU YCIOBHS
3aauu K anreOpanveckoi Moaenu my-
TEM COCTaBJICHUSI YpPaBHEHMSI, pelIaTh
COCTaBIICHHOE ypaBHEHHUE; MHTEPIpe-
TUPOBATh PE3yJIbTaT.

Pacrio3naBaTh KBaJpaTHBIH TpexdwieH
Ha MHOXHTENH, MPEICTaBIsATh KBaj-
paTHBIA TPEXWICH B BHJE MPOU3BEJIC-
HUSI IMHEWHBIX MHOYKUTENEH.
[IpuMeHsITh pa3TUYHBIE MPUEMBI Ca-
MOKOHTPOJISL TIPY BBIIIOJIHEHUU MPe00-
pa3oBaHMUil.

[IpoBoauTh wHcciaenoBaHUS KBaapatT-
HBIX YpaBHCHHWH C OYKBEHHBIMH KO-
a¢punmenTaMu, BBIABIATH 3aKOHO-
MEPHOCTH.

T'1aBa 4. CucreMbl
YPaBHEHUil

20

Cucre-
MbI

YpaB-
HEeHUuH

JIuneiiHOE ypaBHEHUE C
JBYMS IEPEMEHHBIMHU.
I'paduk muHEHHOTO
ypaBHEHUS C IBYMSI Tie-
PEMEHHBIMU.

YpaBHeHuE NpAMoi Bua
y=kx+l.

Cucrembl ypaBHEHUH.
Pemrenune cucreM crioco-
OOM CIJIOKEHHUS.
Pemrenue cucrem ypas-
HEeHull crnocodoM noj-
CTaHOBKH.

Pemrenne 3amau ¢ nomo-
LbI0 CUCTEM YPABHEHUN.
3aauu Ha KOOpAUHAT-
HOU IUTOCKOCTH.

O0630p U KOHTPOJIb.

Onpenensrs, ABIAETCS U Iapa YNCe
peuIeHueM ypaBHEHMs C JBYMs Iepe-
MEHHBIMH; HPUBOIUTH NPUMEPHI pe-
LIEHUI YpaBHEHHH C IBYMs IIE€PEMEH-
HBIMH.

Pemate 3amauu, anredpandeckoil Mo-
JIEJIBI0 KOTOPBIX SBJIAETCS ypaBHEHUE
C IBYMs IIEPEMEHHBIMH; HAXOIUTH Lie-
JIble pelIeHus myTeM nepedopa.
Pacno3naBath JMHENHBIE YPABHEHHUS C
JIBYMsSI TIEPEMEHHBIMH; CTPOMUTH Ips-
Mble — TpadUKu JTUHEHHBIX YypaBHE-
HUW; W3BJICKAaTb U3 YPaBHEHHsS BHJIA
y=kx+| wnpopmanuio o monoKeHUN
IPSAMOM B KOOPAUHATHOM IUIOCKOCTH.
Pacno3naBate napajienbHble U mepe-
CeKarolIuecs IMpsIMbIE 110 UX YypaBHeE-
HUSM; KOHCTPYMPOBATh YpaBHEHUS
MPSIMBIX, NAPAJUIEIbHBIX JAaHHOW Ips-
MoH. Mcmonp3oBaTh MIpHEMBI CaMo-
KOHTPOJISI TIPH MOCTPOCHUU TpapuKoB
JIMHEWHBIX YPABHEHUMN.

Pemate cucremsl JBYX JIMHEHHBIX
YPaBHEHUN C JABYMs IE€PEMEHHBIMU;
UCIIOJIb30BaTh Tpaduyeckue mpen-
CTaBJICHUS I MCCIIEOBAHUS CUCTEM
JIMHEWHBIX ypaBHEHWH; pemiarb Ipo-
CTEHIINE CUCTEMBI , B KOTOPBIX OJHO
W3 YpaBHEHUM HE SBISETCS JIMHEH-
HeIM. [IpuMeHsATh anredOpanueckuit
anmapar JUisl penieHus 3a1ad Ha KOop-
JUHATHOM IUIOCKOCTH. Pemars Tek-
CTOBBIE 3a/la4M aIreOpandeckuM Cro-
co0OM; TepexoIuTh OT CIIOBECHOM
(OpMyYIMPOBKH yCIOBHS 3a7audl K aj-
re0Opandeckoil MOJENN MyTeM COCTaB-
JICHUS] CHUCTEMBI YPABHEHHMH ; pelarhb
COCTABJICHHYIO CHUCTEMY YPAaBHEHUH ;
UHTEPIPETUPOBATh PE3YJIbTAT.

2,4,5,8




I'naBa Ne 5. @ynkuuu 14 Boruncnsate 3nauenus ¢yHkuui, 3a- | 1,2,4,7,8
®dyHk- | Urenue rpaukos. 3 JTaHHBIX (pOpPMYITaMH; COCTABIATH Ta0-
107001 Urto Ttakoe QpyHKITHSI. JIUIBI 3HAYCHUH QYHKIINH.
I'padux Gpynkunu. 4 Crpouth 1o TOuKaMm Tpauku (HyHK-
CaoiicTBa GyHKINH. uuil. OnuceiBaTh CBOMCTBA (DYHKIMH
Jluneitnas QyHKIUS. ) Ha OCHOBE €€ TpaduvecKoro mpen-
k CTaBJICHHUSL.
dynkums Y=X u ee rpa- MonenpoBaTh peajlbHbIE 3aBHCHMO-
UK. ctu dopmynamu u rpadpukamu. Yu-
O030p ¥ KOHTPOITb. 2 TaTh TpaUKH pPEaTbHBIX 3aBHUCHMO-
CTeH.
Hcnons3oBark (GYHKINOHATBHYIO
CUMBOJIMKY Ui 3alicH pazHooOpa3-
HbIX (DaKTOB, CBSI3aHHBIX C paccMart-
puBaeMbiMU (pyHKUIMAMH, oOoraias
OTIBIT BBITIOJTHEHUS 3HAKOBO-
CUMBOJIMYECKUX JeUcTBUM. CTpouTh
pedeBble KOHCTPYKLUHU C HCII0JIb30Ba-
HUEM (YHKIMOHAIBHONH TEPMHUHOJIO-
THH.
Hcnonp30BaTh KOMIBIOTEPHBIE IIPO-
rpaMMbl Ui TIOCTPOEHUs TpauKoB
GyHKIMH, Ui MCCIIEOBAHUS  TIOJIO-
KEHHUSI Ha KOOPAWHATHOW IJIOCKOCTH
rpa@uKoB PYHKIUN B 3aBUCUMOCTU OT
3Ha4eHU’ K03(pPULMEHTOB, BXOIAINX
B opmyiy.
Pacnio3HaBath  BHIBI  M3Yy4aeMBbIX
¢ysakuii. [loka3piBaTh cXeMaTHYECKH
pacrlojoKEeHUe Ha  KOOpAWHATHOU
IJIOCKOCTH Tpa@uKOB (YHKIMHA BHIA
y=kx, y=kx+b, y=X , B 3aBHcHMOCTH
OT 3Ha4eHUH KOA(P(PUIMEHTOB, BXO-
IAMIHX B GOPMYIIBL.
Crpouth rpapuku uzydaembIx (yHK-
LIM1; OIIMCHIBATh UX CBOMCTBA.
I'naBa Ne6. Beposit- 9 1,2,3,7,8
HOCTh M CTATHCTHKA
Bepo- | Craructuueckue xapak- | 2 XapakTepru3oBaTh YHCIOBBIE PAIBI C
SITHOCTh | TEPUCTHKH. MIOMOLIBI0 pA3IUYHBIX cpeaHux. Ha-
U cta- | BeposaTHOCTH BO3MOX- 5 XOJIUTh BEPOATHOCTH COOBITUH TpHU
THCTHKA | HBIX COOBITHH. PaBHOBO3MOXHBIX HCXo0Jax4 pemarb
CrnoxHble SKCIIEpUMEH- 3a/la4i Ha BBIYHCIICHHE BEPOSITHOCTEH
THI. C MpUMeHeHueM KoMOuHaTopuku. Ha-
I'eomeTpuueckue Bepo- XOJIUT T€OMETPUYECKHE BEPOSITHOCTH.
ATHOCTH.
0O0630p ¥ KOHTPOJIb. 2
IloBTOpenune. UTorosas | 5
KOHTPOJIbHasi padoTra
KJ1ace
I'naBa Nel. HepaBener- | 18 IIpuBoguTe mpuMeEpsl HppauuoHaib- | 1,3, 4,6
Ba HBIX YHCEN; pacro3HaBaTh palKo-
Hepa- | [eiicTBuTenbHble uncna | 2 HaJIbHBIE U HppalOHAJIBHBIE YHCIIA;
BeHcTBa | O0Me cBOicTBA Hepa- n300paXxkaTh 4uciIa TOYKaMU Ha KOOp-




BCHCTB

Pemenue nuHEeHHBIX He-
PaBEHCTB

Pemenue cucreM nuHei-
HbIX HEPABEHCTB

10

JTWHATHOW mipsMoil. Haxomgute necs-
THUYHBIC HpI/I6JII/DKeHI/I$I paL[I/IOHaJIBHBIX
U HUppalMOHAIBHBIX YHCEN, CpPaBHH-
BAaTh U yHOpSII[O‘II/IBaTL IIGfICTBPITGJIB-
Hele yncia. ONUCBIBATH MHOKECTBO

JlokasarenbcTBa HEpa- 2 JNEHCTBUTENBHBIX 4Kcell. [cnoub3o-
BEHCTB BaTh B IIMCbMEHHOW MaTeMaTHYECKON
Yro o3HAyYaIOT CIIOBA «C | 2 peun o0O3Ha4YeHUsT M TpaduuecKue
TOYHOCTBIO J0...» N300pak€HUs] YMCIOBBIX MHOXECTB,
O030p U KOHTPOJIb. 2 TEOPETUKO-MHOXKECTBEHHYIO ~ CHMBO-
JUKY.
Hcnonp3oBatk pazHbeie GOPMBI 3alUCH
NpUOIMKEHHBIX 3HAUEHW; JenaTh
BBIBOJIbI O TOYHOCTHU MPUOIMKEHUS 110
3aMucy  MPUOJIMKEHHOTO 3HAYEHUS.
@opMyJIMPOBATh CBOKMCTBA YHMCIIOBBIX
HEPABEHCTB, WJUIIOCTPUPOBATH HUX Ha
KOOpJAMHATHOW npsiMOM. JloKa3bpIBaTh
anredpanvecky; MPUMEHATh CBOMCTBa
HEPABEHCTB B X0JI€ PELICHUS 3aay.
Pemrate JMHEVHBIE HEPABEHCTBA, CHC-
TEMBI JIMHEHHBIX HEPABEHCTB C OJHOM
nepeMeHHoOH. JloKa3bIBaTh HEPABEHCT-
Ba , IIPUMEHSS IIPUEMBI, OCHOBAHHbIE
Ha ONpPEIENICeHUH OTHOIICHUM «OOJIb-
oe» M «MEHbIIE», CBOMCTBaxX Hepa-
BEHCTB, HEKOTOPBIX KJIACCUYECKUX He-
paBEHCTBaXx.
I'maBa Ne2. KBagpa- 19 Pacnio3HaBath kBajgpatuuHyro ¢(yHk- | 2,4,5,8
THYHast pyHKIMSA LU0, TPUBOJUTH IPUMEPHI KBaapa-
KBan- | Kakyto ¢pyHkuuio Ha3el- | 3 TUYHBIX 3aBUCUMOCTEH W3 pPEalbHOU
paTu4- | BaOT KBaJPaTUIHOU XKU3HU, PU3NKH, TEOMETPHUH.
HasA I'padux u cBoiicTBa BeuBiATe  myreM  HaOmoneHUM U
¢ynk- | pyHkuuu y=ax’ 6 0000mars  ocobeHHOCTH  rpaduka
nus Casur rpaduka QyHkK- KBaJapaTuyHOi QyHKIMU. CTpOUTH U
uuu y=ax” Baojib oceit n300pakaTh CXEMaTHYECKH TIpapuKu
KOOpJAUHAT KBaJIpaTUYHBIX (PYHKUIUN; BBISBIATH
I'paduk pynkumn CBOWCTBA KBaIPaTUYHBIX (DYHKIMHA 1O
y:ax2+bx+c Ksampatnu- | 8 ux rpadukam. Ctpouth Oojee CIOXK-
HbI€ HEPaBEHCTBA Hble TpaduKd Ha OCHOBE TIpauKOB
O030p U KOHTPOJIb. 2 Bcex wu3yueHHbIX ¢yHkuil. [IpoBo-

JUTh Pa3sHOOOpa3HBIC MCCIEOBAHUS,
CBSI3aHHBIC C KBAJPATUIHON (PYHKITH-
eil u ee rpaukoMm.

BEIIONTHATE  3HAKOBO-CHMBOJIMYECKUE
JeUCTBUSL C UCMOJNb30BaHUEM (PYHK-
[IMOHATBHON CUMBOJIMKH ; CTPOUTH
peueBble KOHCTPYKIIMU C UCIOJIb30Ba-
HUEeM (YHKIMOHANBHOW TEPMHHOIIO-
THH.

Pemate KBajgpaTHbIE HEPaBEHCTBA, a
TaK)Ke€ HEPaBEHCTBA, CBOMSIINECS K
HUM, IyTeM HECJOXHBIX Ipeodpa3o-
BaHUii; pemarb CUCTEMbl HEPABEHCTB,
B KOTOPBIX OJTHO HEPABEHCTBO MJIM 00a




ABIIIOTCA KBaapaTHbIMU. [IpumeHsTH
anmapar HEpPaBEHCTB IIPpU PELICHUU
pa3JIM4YHBIX 3a/1a4.

I'naBa Ne3. YpaBHenus | 26 PacnioznaBatpe paunoHaiibHble U uppa- | 1,2,7,8
U CHCTeMbl YPABHEHUI LMOHAJIbHbIE BBIPAXEHUs, Kiaccudu-
VYpaB- | Paunonanbuble Belpaxe- | 4 LUPOBATh PALIMOHAJIbHBIE BBIPAYKEHUSI.
HEeHHS U | HUA Haxonute ob6nacTb ompeneneHus pa-
cucre- | Llensie ypaBHeHUs 10 LHOHAJIBHOTO BBIPAXKEHUS; BBIIIOJIHATH
MbI JlpoOHble ypaBHEHUS YUCIIOBbIE U OYKBEHHBIE IOJICTAHOBKHU.
ypaB- | Pemenue 3anau [IpeoOpa3oBbIBaTh LEIbIE U APOOHBIC
HeHuii | CucreMbl ypaBHEHHI C 7 BbIpaXXEHUS4 JOKa3bIBATh TOXKJECTBA.
IBYMSI TIEPEMEHHBIMU HaBate rpaduyecKyl0 HHTEpIpeTa-
Pemenue 3anau U0 (YHKIMOHAJIBHBIX CBOMCTB BBI-
I'padmueckoe uccnemno- 3 pa’K€HUI C OTHON MEPEMEHHOM.
BaHUE YPaBHEHMS Pacnio3naBate wmenble U ApOOHBIE
O030p U KOHTPOJIb. 2 ypaBHeHHs. Pemiate 1ensie U 1poOHbIe
YpaBHEHMs, NpPUMEHsS pa3IuyHble
MIPUEMBI.
Crpouts rpauku ypaBHEHUH C IByMs
nepeMeHHbIMU. KoHCTpynpoBarh 3K-
BHBAJICHTHBIEC PEUEBbIC BbICKA3bIBAHUS
C MHCIIOJIb30BAaHUEM alre0panyeckoro
U TEOMETPUYECKOro S3bIKOB. Pemarth
CHCTEMBl JBYX YPaBHEHUH C JByMs
NEePEMEHHBIMH, HCIOJb3Yys IUPOKUI
Ha0op MPUEMOB.
Pemrate TekcToBBIE 3amauM anreOpau-
YEeCKUM CIOCOOOM: MEpEeXOoAUTh OT
CIIOBECHOM (hOPMYIHPOBKU YCIOBHS
3a/1a4uM K anredpanyeckoi MoJenu my-
TEM COCTABJICHUS YPaBHEHUS UM CHC-
TE€Mbl YPaBHEHMH; pPeIIaTh COCTABIICH-
HOE YpaBHEHHE; HHTEPIPETUPOBAThH
pesynbrar. Hcnonb3oBarh (yHKIMO-
HaJIbHO-TpauUecKrue Mpe/ICTaBIeHUsS
JUIS pellieHHs] ¥ HCCIEeIOBaHUs ypaB-
HEHUU U CHUCTEM.
I'naBa Ne4. Apupmern- | 18 [IpumensTh UHIIEKCHBIE 0003HaueHus, | 2,4, 5,8
yecKasi 1 reoMeTpuye- CTPOUTH pEYEBbIC BBICKA3bIBAHUS C
cKasl Iporpeccuu HCIOJIb30BaHUEM TEPMHUHOJIOTHH.
Apud- | Hucnossle nocienoBa- 2 CBsA3aHHOM C MOHATHEM IIOCJIENOBa-
MeTH4e- | TeIbHOCTH TEJIbHOCTH.
ckasi u | Apudmernyeckas mpo- 5 BbruMcasaTh WwieHbl NOCIEN0BAaTENBHO-
reoMert- | rpeccus CTel, 3aJaHHbIX (POopMyJION H-TO uie-
pude- | CyMMa nepBbIX I1 WIEHOB Ha WM pEKyPPEHTHON (POpPMYIIOi.
ckast | apudmernyeckoil npo- YcraHaBnuBaTh 3aKOHOMEPHOCTH B
npo- | rpeccun IIOCTPOEHUHM  IIOCJIEJOBATEIbHOCTH,
rpeccuu | ['eomerpuueckas npo- 5 €CJI BBIITMCAHBI NIEPBbIE HECKOJIBKO €€
rpeccus qsieHOB. M300paxkaTs 4ieHbl MOCIE0-
CymMmma nepBbIX I WICHOB BATEJIbHOCTU HA KOOPJAWHATHOM IJIOC-
r€OMETPUYECKOH ITPO- KOCTH.
rpeccuu Pacnio3HaBaTh apudmMeTnueckyro u
IIpocTble U CllOKHBIE TFE€OMETPUUECKYIO TMPOrPECCUH  NpPHU
IIPOLICHTHI 4 pa3HBIX CcII0co0ax 3a1aHus
O0630p U KOHTPOJIb. 2 BbIBOINTE Ha OCHOBE OKa3aTEIbHBIX




paccyxnenuit Gopmyssl 00IIero wie-
Ha apU(PMETHYECKOH M TeoMeTpHhye-
ckoil mporpeccuii. CyMMBbI TIEPBBIX I
YJICHOB apu(PMETHYECKOM U TeoMeT-
pUYECKO# Mporpeccuid; pemarsb 3aja-
YH C MCIIOJIb30BAaHUEM THX (POPMYIL
PaccmaTtpuBath mpuMepsl U3 pealib-
HOW >KW3HH, WUIKOCTPUPYIOLIUE U3ME-
HeHusi B apudMeTH4eCcKOH mporpec-
CUHU, B I€OMETPUUYECKOU IIPOrPECCUH;
n300pakaTh COOTBETCTBYIOIIME 3aBHU-
CHUMOCTH TpauuecKu.

Pematsb 3a1auu Ha CII0KHBIE MTPOLICH-
Thl, B TOM YHUCJIE€ U3 PEAJIbHOM NpaKTu-
KH ( C UCTIOJIb30BAHUEM KaJIbKYJIATO-

pa)
I'naBa NeS. Cratueru- | 9 OcymecTBiaATh NOUCK cTaTucTHue- | 1,2, 3,4,7,8
KA M BEPOSITHOCTH CKOW wWH(pOpMAIMH, PAcCMATPUBATH
CraTn- | BeibopouHsle uccieno- 2 pEeaIbHYI0 CTaTUCTHYECKYI0 HWHDOP-
CTHKA M | BaHUS MalMI0, OPraHU30BbIBaTh U AHAIU3U-
BeposiT- | IHTepBaJIbHBIN Psi. 2 poBatb €€ (paHXXUpOBAaTh JlaHHBIE,
HOCTh | ['mcrorpamma 2 CTPOUThH JHArpaMMbl, MOJUTIOHbI Yac-
XapakTepucTuka pas- 1 TOT, TUCTOTPAMMBI; BBIYHUCISATH pa3-
Opoca JIMYHBIE CPEJIHUE, a TAK)KE XapaKTepu-
Cratuctuyeckoe oleHu- | - CTHUKU pa3dpoca). I[IporHosupoBaTh
BaHUE U MPOTHO3 4acTOTy MOBTOPEHMsI COOBITHSI Ha OC-
O0630p. HOBE HMEIOUIMXCA CTaTUCTHUYECKUX
JTAHHBIX
IloBTOpeHue, uroropasi | 12 1,2,3,7,8

KOHTpPOJIbHAasA padoTa

* OCHOBHEIC HaITpaBJICHUA BOCIIMTATEIbHOM 1€ TEIbHOCTHU

l.
2.
3.

I'park1aHCKOE BOCIIMTAHUE;
[TarpuoTnyeckoe BocnuTanue U GOpMHUPOBAHNE POCCUHCKON UAECHTUYHOCTH;
JlyxoBHOE ¥ HPaBCTBEHHOE BOCIIUTAaHHUE JIETEl Ha OCHOBE POCCUICKUX TPaJULIMOHHBIX LIEHHO-

CTel;
4.IIpuoOiieHue feTeil K KyJpTypHOMY Haciequio (JCTeTUUeCKOe BOCIIUTAHUE);

5.

6.
7.
8.

[Tonynspuzanus HayuyHbIX 3HaHUM cpenu aetelt (LleHHocTr HaydHOro MO3HaHUs);
®uznyeckoe BOCIUTaHUE U (POPMUPOBAHUE KYJIBTYPHI 3/J0POBbS;

TpynoBoe BocruTaHue U MPOoPecCHOHAITBHOE CaMOOTIPEICIICHUE;
IKOJIOTHYECKOE BOCITUTAaHHE.

COI'JIACOBAHO COI''TACOBAHO
[lporokon 3acesanus MeTOAHYE- 3amecTHTENb AupexTopa no YBP
CKOIo OOBbeAHHECHHA YHHTEICH Hcaesa 0.10.
01 . 08.2021 roma Ne | nogfncs ®HO
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