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IHosicHuTeIbHAA 3aNMCKA.

Pabouas nporpamma 1no MaTeMaTHUKe COCTaBJI€Ha HA OCHOBE
*OO0II OO0 ocuHoHoro obuiero odopazosanus ' BOY COL c. JlerHukoBo, yTB. [Iprkazom Ne
98 ot 31 aBrycra 2016 r.
*[Iporpammsbl. Anrebpa 7-9 xnaccei/aBT.-coct. FO.H. Makaperues, H.I'. Muniok u ap. M.:
IIpocsemenue 2018r.
*[Iporpammsbr: ['eomerpusi. COOpHHK pabounx mporpamMm K yueOHUK . 7-9 Kiiacchl.
( cocraButens: T.A BypmuctpoBa,) M.: « [Ipocsemienue, 2014»
*Yyebnuka: F0.H.Makapserues, H,I',Munmtok Anredpa 7 kiacc.-M.: IIpocsemenune. 2018r
*YueOHuka: ['eomerpus : yaeonuk s 7-9 knaccos /JI.C.Atanacsu

IlnanupyemMblie pe3yabTaThl 0CBOCHUA Yy4eOHOT0 nmpeamera (Ajredpa)
AnrebpanuecKue BHIPAKCHUS

OOyuyaomuiics HAYYUTCS:

OIIEpUPOBATh NOHATUSAMHU «TOXJIECTBO», «TOKIECTBEHHOE ITPE0Opa30BaHNEey, PelIaTh 3aauu,
coJepxale OyKBeHHbIE JaHHbIE, paboTaTh ¢ HOpMYIaMu;

BBIIIOJIHATH NPeo0pa30BaHuUs BBIPAXKEHUN, COJIEPKAIIMX CTEIEHH € LEJIbIMU TOKa3aTeNsIMU;

BBINOJIHATH PE0O0pa30BaHMsI BEIPAXKEHUH, COlEpKAILUX CTENEHHU C LEIbIMU [T0Ka3aTesIMH;

BBITIOJIHATH TOXKJIECTBEHHBIE IPE0OPa30BaHUs PAllHOHAIBLHBIX BRIPAKCHUN HA OCHOBE TPABUII
JeicTBUI HaJl MHOTOYJICHAMU;

BBIIIOJHATH Pa3I0KEHNE MHOTOYWIEHOB HA MHOXKHUTEIH.

O0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCH !

BBITIOJIHATH MHOT'OLIIATOBBIE TPE00Pa30BaHUS PAllMOHAIbHBIX BBIPAKEHUHN, IPUMEHSS IIMPOKUI
Habop Croco0OB U MPUEMOB;

IIPUMEHSTh TOXKIECTBEHHbIE IPE0Opa30BaHus )i PELLEHUS 3aau U3 Pa3IMYHbIX Pa3/ieioB
Kypca (Hanpumep, sl HaX0X/IeHUs] HanOOoJIbIIer0/HauMEHbILEr0 3HAUYCHHSI BBIPAXKEHU ).
YpaBHeHus
OOyyaromuiics Hay4YuTCs:
pelaTh OCHOBHBIE BU/IbI PAllUOHAJIBHBIX YPAaBHEHUH ¢ OIHOM EpEMEHHON, CUCTEMBI JIBYX
YPaBHEHMH € IByMsI IE€PEMEHHBIMU;

MTOHUMAaTh YpPaBHEHUE KaK BaKHEHIIIYI0 MaTEMaTHUECKYIO MOJIENb JIJIsl ONUCAHUS U U3YyUEHUS
pa3sHOOOpa3HbIX peaJbHBIX CUTYAlU, peIlaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckuM METOIOM;
MOHMMATh YPAaBHEHUE KaK BAKHEHIIYI0 MaTEMaTHUECKYIO MOJIENb JIJIsl ONMCAHUS U U3YUEHUs
pa3sHOOOpa3HbIX peaJbHBIX CUTYAlU, pelIaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckKuM METOI0M;
MIPUMEHSTH rpaduuecKre IpeaCcTaBIeHUs Ul UCCIIeI0OBaHUS YpaBHEHUH, CCIIeIOBaHUS U
pEILIEHUs] CUCTEM YPaBHEHMH € ABYMs IEPEMEHHBIMU
OO0yyaromuiicst OJy4UT BO3MOKHOCTb HAYUYHThCS:

OBJIQ/IETh CIIELUAIBHBIMU IPUEMaMHU PELIeHUs] ypaBHEHUH U CUCTEM YpaBHEHMI; YBEPEHHO
INPUMEHSTH alnapar ypaBHEHUHN AJIs peleHus] pa3HOOOpa3HbIX 3a]]a4 U3 MaTEMaTHKH,
CMEXXHBIX NPEIMETOB, IPAKTUKY;

MPUMEHSTH rpauuecKre IpeaCTaBIeHUs Ul UCCIEeI0BaHUS YpaBHEHHI, CUCTEM ypaBHEHUH,
coJepxKalmx OykBeHHbIe KO3()(DUIIUEHTHI.

Yucnosble QyHKIIUU
OOyyaromuiicss HAy4YuTCs:

MMOHUMATh U UCIIOJIb30BaTh QYHKIIMOHATIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaYCHHUS);

CTPOUTH rpa@UKH 3JIEMEHTapHbIX (PYHKIUI; HCCIeA0BaTh CBOMCTBA YUCIOBBIX (PYHKUIMN Ha
OCHOBE M3Y4EHUS MOBEACHUS UX IPapHKOB;

MOHUMAaTh (PYHKIMIO KaK BAXKHEHUIITYI0O MAaTEMaTHUYECKYIO0 MOJIENb JJIsl OTIMCAHUs MTPOLECCOB U
SIBJICHUH OKPY>KAIOIIEro MUPa, MPUMEHATh (PYHKIIMOHAIBHBIN A3bIK 151 OMMCAHUS U
HCCJIEIOBaHMSI 3aBUCUMOCTEN MEXY (PU3NUECKUMU BETMYMHAMU. Y YCHUK MOTYIUT
BO3MO>KHOCTB!



Pa3BUTH MPEICTABICHHUE O YUCIIC U YHCIIOBBIX CHCTEMaX OT HATYPalIbHBIX JI0 IEHCTBUTEIBHBIX
YHCEN;, O POJM BHIYHCIICHUH B MPAKTHKE,

Pa3BHUTh U YIIIYOUTh 3HAHMS O JICCATUYHON 3aMMCH JICUCTBUTEIBHBIX YUCEN (TIEPUOAUUECKUC U
HEIePUOIUYECKHE TPOOH).

N3mepenust, mpuOIKeHus, OIEHKA

OOyuyaomuiicss HAYYUTCS:

MCIIOJIb30BAaTh B XOJI€ PEIICHUS 3a/1a4 dJICMEHTAPHBIC TIPEICTABICHUS, CBSI3aHHBIE C
NpUOJIMKCHHBIMU 3HAYCHUSIMH BEJTMUUH. Y YEHUK KJIacca IMOJIyYUT BO3MOXKHOCTB:

MOHSTH, YTO YHCIIOBBIC JAHHBIE, KOTOPBIC UCIIOJIB3YIOTCS ISl XapaKTEPUCTUKUA 00BEKTOB
OKPY’KaIOIIET0 MUPA, SIBIISTFOTCS IIPEUMYIIECTBEHHO MPUOIIMKEHHBIMHE, YTO T10 3aITCH
NpUOIMKEHHBIX 3HAYCHHM, COIePIKAITNXCS B MH(OOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYIUTH O
MOTPEIIHOCTH PUOIIMKCHUS;

MCIOJIb30BaTh MPOCTEHIINE CTIOCOOBI MPEACTABIICHUS U aHAIIN3a CTATUCTHYECKUX JIAaHHBIX.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTh HAYYUTHCH

pHOOpPECTH NePBOHAYANBHBIN OMBIT OPraHU3aIMK cOOpa TaHHBIX IPU MIPOBEICHUH OIIPOca
OOLIECTBEHHOI'O MHEHUS, OCYILIECTBIISITh UX aHAJIU3, IPEJICTABIISITh PE3YJIbTaThl OpOca B BUJIE
TaOJIMLIbBI, TUATPAMMBI.

IlnanunpyemMble pe3y/ibTaThbl 0CBOeHHsI yueOHOro npeamera (I'eomeTpus)

OOyyaromuiics HAy4YuTCs:

OBJIAJICHUC 0a30BBIM NOHSATHHHBIM arrmapaToM 110 OCHOBHBIM pascjiaM COACPKAHUA,
IpeJCcTaBIeHnEe 00 OCHOBHBIX M3y4aeMbIX MOHATHX (reoMeTpudeckas Gurypa, BeIuurnHa) Kak
BaXXHEHIITNX MaTEeMaTHYSCKUX MOZICIIAX, MMO3BOJIAOIINX OIMMUCBIBATH U U3YYaTh PCAaJIbHBIC
IPOLIECCHI U SIBJICHUS;
yMeHue paboTarh C FTeOMETPUIECKUM TEKCTOM (aHAIM3UPOBATh, U3BIEKATh HEOOXOAUMYIO
UH(OPMALIKIO), TOUHO U TPAMOTHO BBIPAaXKaTh CBOU MBICIIM B YCTHOW M MMHUCbMEHHOM peun ¢
IMPUMCHCHUCM MaTeMaTHYEeCKOHN TEPMHUHOJIOTMHU U CUMBOJIMKHU, UCIIOJIb30BATh PA3JIMYHBIC A3BIKU
MaTeMaTHKH, IPOBOJIUTH KJIaCCU(PUKALINH, IOTHUYECKHUE 0OOCHOBAHUS, J0KA3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHHUI;

OBJIaJICHUE HaBBIKAMU YCTHBIX TMCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIUNCIICHU;

OBJIAACHUEC T'’COMCTPHUYCCKUM SA3BIKOM, YMCHHEC UCIIOJIB30BATh €TI0 AJId OIMUCAHUA TPCIMETOB
OKPY’KaIOIIEero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBIECHUI U N300pa3UTEIbHBIX
YMEHMH, TPHUOOpEeTeHNE HABBIKOB FEOMETPUUECKUX TTOCTPOCHUH;

YCBOEHHME CUCTEMATHUECKUX 3HAaHUH O MIOCKUX (PUTypax U uX CBOMCTBAX, yMEHUE IPUMEHSTh
CUCTEMATUYCCKUEC 3HAHUA O HUX IJId PCIICHUA rCOMCTPUYCCKUX U MMPAKTUYCCKUX 3aaaY;
YMEHHE U3MEPSATH JJINHBI OTPE3KOB, BEIMYUHBI YIJIOB;

YMCHUEC MPUMCHATH U3YUCHHBIC IOHATHA, PE3YIbTAThl, MECTOJbI IJIA PCIICHHUA 3a1a4
IIPAKTUYECKOT0 XapaKTepa U 3aJa4 U3 CMEKHBIX JUCLHUIUIMH C UCIIOJIb30BaHUEM NIPU
H€06XOI[I/IMOCTI/I CITPaBOYHBIC MaTCpHUaJIbl U TCXHUYCCKUE CPCACTBA.

OOy4aromuiics MOJTy4YUT BO3MOKHOCTb HAYYHThCSH:

HCIIOJIB30BATH A3BIK FTCOMCTPHUU IAJId ONMMCAHUA IMTPEAMETOB OKPYXKAIOIIETO MUPA,
pacrio3HaBaTh U U300paXxaTh Ha YEPTEKaxX U PUCYHKAX reoMeTpuyeckre (GUrypbl U ux
OTHOIIIEHUS;

HCII0JIb30BaTh CBOMCTBA U3MEPEHUS AJIMH U YIJIOB IIPU PELICHUM 3a/1a4 Ha HaXOXKIACHHUE JUIMHBI
OTpe3Ka ¥ rpaJyCHON Mephl yIia;
pelaTh 3a/1a4un Ha BBIUYMCIIEHUE IpagycHbIX Mep yriioB oT 0 10 180 ¢ HeoOXoaAuMbIMU
TEOPETUUECKUMH 000CHOBAaHUSIMU, ONMUPAIOIIMMUCS HA U3yUeHHE CBOMCTBA QUTYD U UX
AIIEMEHTOB;
pelaTh 3aa4u Ha J0Ka3aTeIbCTBO, OMHUPAsCh HAa H3y4YEeHHBIE CBOICTBA (PUTYyp U OTHOILIEHUS
MEXly HUMH U IPUMEHSISI U3yUEHHBIE BUBI JOKA3aTEIbCTB;



peliaTh HECIIOKHBIE 3a7a4X Ha IOCTPOCHUE LIUPKYJIS U JINHEUKU;

peuaTh IPaKTUYECKUE 3a1a4U, CBA3aHHBIE C HAXO0XKIEHUEM IeOMETPUUECKUX BEIIMYUH
(ucnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUYECKHE CPEICTBA).

OBJIAJIETh METOJAMU PELLICHH 3a7a4 Ha BBIYUCIICHHUS U J10KA3aTEIbCTBA: METOAOM OT
IIPOTUBHOTO;

OBJIAZICTh TPAJAULIMOHHON CXEMOM PELICHMS 3a/1a4 Ha IIOCTPOCHMSI C TOMOLIBIO LUPKYJIS U
JUHEHKU: aHaJIu3, IOCTPOCHHUE, T0KA3aTEIbCTBO U UCCIICAOBAHUMN.

Conep:xkanue yueOHOro npeamera (Asareodpa)

1. BobipaxkeHus, TOK1eCTBA, yPABHEHUS

UucnoBble BeIpakeHus ¢ nepeMeHHbIME. [IpocTelinme npeodpa3oBaHus BRIPAKCHHIA.
VYpaBHeHue, KOpeHb ypaBHEHUs. JIMHEITHOE ypaBHEHUE C OJJTHOM NepeMeHHOM. Pelenne
TEKCTOBBIX 3aJ]a4 METOJIOM COCTaBJIEHUS ypaBHEHUN. CTaTUCTUUECKNE XapaKTEPUCTUKH.

OcHOBHas 1€Jdb - CHCTEMAaTU3UPOBATh U 000OIIUTE CBEIEHUS O IPE0OPa30BaHMIX
anreOpanyecKrX BBIPAKEHUH U PEIICHUN YPaBHEHHUH ¢ OJJHOM TepeMEHHOM.

ITepBas Tema Kypca 7 Kiacca sIBJISI€TCS CBA3YIOLIMM 3BEHOM MEXJly KypcoM MaTeMaTuku 5—~6
KJIACCOB U KypcoM aiireOpbl. B Hell 3akperuisitoTcsi BBIYUCINTENbHBIE HABBIKH,
CUCTEMAaTU3UPYIOTCS U 0000IAI0TCS CBEICHUS O IPE0OPa30BaHUAX BBIPAKEHUN U pEIICHUH
YpaBHEHUM.

HaxosxneHue 3HaueHuil YMCIOBbIX U OYKBEHHBIX BBIPQKEHUH J1a€T BO3MOYKHOCTh IOBTOPHUTH
C yJallluMHUCS IpaBuiia AEUCTBUM € pPallMOHAIBHBIMU YUCIAMU. Y MEHUS BBIIIOJIHATD
apudMeTHUecKue IeHCTBUS C pallMOHAIbHBIMU YMCIIAMU SBJISIOTCS] OMIOPHBIMU JUISI BCErO Kypca
anreOpsl. CrieayeT BESICHATh, HACKOJIBKO IIPOYHO OBJIA/ICIH UMH YYalIUecs, M B CIIydae
HE00XO0/IMMOCTH OPraHU30BaTh MOBTOPEHUE C LIEbIO JTUKBUAALMY BBISBICHHBIX POOEIIOB.
Pa3BuTHIO HaBBIKOB BHIYHMCIIEHUH JIOJKHO YAEISATHCS CEPbE3HOE BHUMAHUE U B JaJIbHEHIIEM
IIPU U3YYEHUH JPYTUX TEM Kypca anreOpsbl.

B cBA31 ¢ paccMOTpeHHEM BOIIPOCA O CPABHEHUH 3HAYEHUI BBIPAXKEHUIN PACIIMPAIOTCS
CBEJICHUS O HEPABCHCTBAX: BBOSATCS 3HAKH = M = [aeTCs MOHSITHE O JBOMHBIX HCPABEHCTBAX.

[Tpu paccmoTpeHnn peodpa3oBaHUi BhIpaXeHUH (OpMabHO-ONIEpaTUBHBIE YMEHUS
OCTarOTCs Ha TOM, K€ YPOBHE, Y4alllMecs IOJHUMAIOTCSI HA HOBYIO CTYIIEHD B OBJIQJICHUH
Teopuel. BBoaATCSA MOHATHS «TOXKAECTBEHHO PaBHbBIE BBIPAXKEHUSA, «TOKIECTBOY,
«TOJECTBEHHOE NPeo0pa30BaHe BIPAXKEHUI», COAEpPKaHUE KOTOPBIX OyJIET MOCTOSIHHO
PacKpbIBAThCA U YIIIYONIATHCA MIPU U3YYEHUH NTPEoOpa30BaHUN pa3IMUHBIX alreOpandyeckux
BeIpakeHUi. [ToruepkuBaeTcs, 4To OCHOBY TOX/I€CTBEHHBIX IPe0Opa30BaHUI COCTABISAIOT
CBOMCTBA JCHCTBUI HAJl YUCIIAMM.

VYcunusaercs poiib TEOPETUUECKUX CBEIEHUN IIPU PACCMOTPEHUHU ypaBHEeHUN. C 1eNbIo
o0ecrevyeHns: OCO3HAHHOT'O BOCTIPUATHUS yJAIlIUMUCS aITOPUTMOB PELICHHs YpaBHEHHH
BBOJIUTCS BCTIOMOT'aTeJIbHOE MTOHATHE PAaBHOCUIIBHOCTU YpaBHEHUH, (hopMyIHpyroTcs U
Pa3bACHAIOTCS Ha KOHKPETHBIX ITPUMEpPax CBOMCTBA paBHOCWIIBHOCTH.  JlaeTcs moHsTHe
JMHENHOIO ypaBHEHUS U HCCIIENAYETCS BOIIPOC O YUCIIE €ro KOpHEH. B cucreme ynpaxHeHui
0co00€e BHUMaHUE YJEINseTcsl PeIeHUI0 ypaBHEHUH BUAa ax = b Ipy pa3inMyHbIX 3HAYEHUSIX a U
b. I[Ipopomxkaercs paboTta Mo GOPMHUPOBAHUIO Y yHAIIUXCS YMEHHS UCIIOIB30BATh ammapar
YPaBHEHUH KaK CPEICTBO ISl PEIIEHNs TEKCTOBBIX 33/1a4. Y POBEHb CI0KHOCTH 3a/1a4 3/1€Ch
0CTaeTCsl TAKUM K€, Kak B 6 Kiacce.

N3yuenue TeMbl 3aBepIIACTCS O3HAKOMIIEHUEM YUYAIUXCS C IPOCTEUITUMU
CTaTUCTHUYECKUMH XapaKTEPUCTHUKAMU: CPETHUM apu(PMETHUECKUMH, MOJION, MeTMaHOH,
pazMaxoM. Ydamuecs JOJKHBI YMETh HCIOJIb30BaTh 3TH XapaKTEPUCTUKHU [T aHAJIN3A PsIia
JAaHHBIX B HECJIOKHBIX CUTYaIUsX.

2. OyHKUMHU



OyHKIHs, 001acTh onpenenenus GpyHkuuu. Beraucnenue 3HaueHNi QyHKIuH 1Mo Gopmyse.
I'padux dynkmum. [Ipsmast mponopMoHaILHOCTH U €€ rpaduk. Jlunelinas QpyHKIus U ee
rpaduk.

OcHOBHAas 1eJb - 03HAKOMUTh YYAIIUXCs C BAXKHEHIINMHU (DYHKIMOHATLHBIMH
HNOHATUAMH U C TpaduKaMu MPSMON IPOMOPLHUOHATBHOCTH U IMHEHHOM (PyHKIIMK 00111ero BUAA.

JlanHast TeMa SBJSETCS] HAYaJIbHBIM 3TallOM B CUCTEMaTH4eCKON ()YHKIIMOHABHOM
MOJTrOTOBKE y4aluxcs. 37eCh BBOAATCS TaKHeE MOHATHUS, KaK (PYHKIHUS, apryMEHT, 00J1acTh
onpezaeneHust GyHkIuM, rpadpux pyHkuun. OyHKIMS TPAKTyeTCs KaK 3aBUCUMOCTb OJTHOM
MEePEMEHHOM OT ApYroi. Yyarmiuecs NojydaroT NepBoe MPEACTaBICHUE O CIIOC00ax 3a1aHus
byukun. B nanHoit TeMe HaunHaeTcs paboTta o (GOPMHUPOBAHUIO Y yYAIIMXCS YMEHUN
HAXOJAUTh 10 (popmysie 3HaueHHe (PYHKIIMH MO0 N3BECTHOMY 3HAYECHHUIO apTyMEHTa, BBITOIHSATH
Ty e 3a7a4y 1o rpaduKy U pemars no rpaguxy odpaTHyro 3a1aqy.

D yHKIHUOHAIBHBIE IIOHATHS I10IY4Yar0T CBOIO KOHKPETU3ALUIO IIPU U3YYECHUH JIMHEWHOU
(GYHKIIMH U €€ 4aCTHOTO BU1a — MPSIMON MPOMOPIUOHATEHOCTU. Y MEHHSI CTPOUTH U YUTATh
rpaduku 3TUX QYHKIHIA MIHPOKO MCIIONB3YIOTCA KaK B CAMOM Kypce ainredpsl, Tak U B Kypcax
reoMeTpuu U GU3NKHU. Yyaliuecs AOKHBI IOHUMAaTh, KaK BIMSET 3HaK K03 duiueHTa Ha
pacrosio’keHue B KOOPAMHATHOH IIOCKOCTH rpaduka pyHkuuu y = kx, rae k0, kak 3aBUCHT OT
3HaueHui k u b B3aumHoe pacnomnosxenue rpadukoB AByX QyHKIui Buaay = kx +b

®opmupoBanue BceX (PyHKIIMOHAIBHBIX MOHATHH U BBIPA0OTKA COOTBETCTBYIOLIMX
HABBIKOB, a TAKXKE U3yUYeHUE KOHKPETHBIX (DYHKIIUI COMPOBOXKAAIOTCA PACCMOTPEHHUEM
PUMEPOB PEATbHBIX 3aBUCHMOCTEH MEXKIY BETMUMHAMHE, YTO CIIOCOOCTBYET YCHUIICHUIO
MIPUKIIATHOM HAMIPABIEHHOCTH Kypca anreophl.

3. CreneHb ¢ HATYPAJIBHBIM NI0OKA3aTEJIEM

CTenenpb ¢ HaTypanbHBIM TOKa3aTelIeM i ee cBoiicTBa. OnHowieH. PyHKIHH y = X°, y = X° 1
uX rpaduKu.

OcHOBHas 11edb — BbIpa0dOTaTh YMEHUE BBIIIOJIHATD JEHCTBUS HAJl CTETIEHIMU C
HaTypaJbHbIMU [1OKA3aTEIIMHU.

B nanHo# Teme naeTcs onpeieaeHue CTENEHU C HaTypalbHbIM IoKa3aTeneM. B kypce
MaTeMaTHKH 6 Kj1acca ydaluecs y»Ke BCTpeyalluch C IPUMEpPaMU BO3BE/ICHUS YUCEIl B CTEIICHb.
B cBs13M ¢ BBIUMCIIEHUEM 3HAYEHNUN CTEIIEHU B 7 KJIACCE AAETCS MPEICTABICHUE O HAXOXKICHUN
3HAUEHUH CTENIEHNU C MOMOILBIO KAJIBKYISITOpa. PaccMaTpuBaroTCsl CBOWCTBA CTENIEHHU C
HaTypalbHBIM TToKasaTeneM. Ha mpumepe mokasarensctsa cBoiicte a™ +a"=a™ ", a™ :a"=a™"
rae m>n, (a")"=a"", (ab)" = a"b" yuamuecs BnepBble 3HAKOMATCS C J0KA3aTEIbLCTBAMH,
IPOBOAMMBIMH Ha anre0panyeckoM Marepuaiie. Y Ka3aHHbIe CBOMCTBA CTENIEHU C HATYPaJIbHBIM
IIOKa3aTeJIeM HaxoIAT IPUMEHEHHUE NP YMHOKEHUU OJTHOYIEHOB U BO3BEJECHUH OJHOWIEHOB B
cteneHb. [Ipy HaxoXeHNM 3HaUE€HUHN BBIpAXKEHUM, COJIEpKAIINX CTENEHH, 0c000€ BHUMaHUE
ciefyeT oOpaTUTh Ha MOPSAAOK ACHCTBUI.

Paccmotpenue QpyHkimii y = X2, y= x° TI03BOIISIET MIPOJOJKUTH padboTy 1o (GOPMHUPOBAHUIO
YMEHUH CTPOUTh U YUTaTh rpaduku GyHKIUNA. BaxkHo 00paTuTh BHUMaHUE yYalllUXCs Ha
0COOeHHOCTH rpaduka QyHKIUHU y = X2 rpauk MpoXoauT Yepe3 Hauajo KoopaAuHaT, ock Oy
SBJISIETCS €r0 OChI0 CUMMETPUH, IpauK PacHoI0kKeH B BEPXHEH MOTYMIOCKOCTH.

Ymenue ctpouts rpadpuxu GyHKIMN y = X2 u y= x> UCIIOJIb3YETCS U1l O3HAKOMJICHUS
y4aluxcs ¢ TpaguuecKuM crocoboM perieHus ypaBHEHHH.

4. MHoOro4JieHbI
Muorounen. CnoxkeHue, BBIMUTAHUE U YMHOXKEHHE MHOTOUJIeHOB. Pasnoxxenue
MHOT'OYJIEHOB Ha MHOKUTEIH.
OcHoOBHas 1eab — BBIPAOOTaTh YMEHUE BBINOJIHATDH CI0XKEHHE, BHIUUTAHUE, YMHOKEHUE
MHOT'OYJIEHOB U Pa3JI0KEHHE MHOTOYJIEHOB HA MHOKUTEIIH.
JlanHast TeMa urpaet QpyHaaMeHTaIbHYIO poJib B (GOPMUPOBAHUM YMEHHUSI BBIIIOJIHATh
TOKIECTBEHHBIE MPe0Opa3oBaHus anreOpanyeckux BblpaxkeHuil. PopmMupyemsbie 371ech



(dopmanbHO-ONIepaTUBHBIC YMEHHS SABIISIOTCS ONOPHBIMU IPH U3YYEHUH JEHCTBUH C
pPaLMOHAIBHBIMH APOOSIMU, KOPHSAMH, CTEIICHSIMH C PAllHMOHATBHBIMHU ITOKAa3aTeIsIMHU.

W3yuenne TeMbl HAUMHAETCS C BBEJCHHS MOHATUI MHOTOYJICHA, CTAHAAPTHOTO BHJIA
MHOTO4WIEHa, CTeNeHn MHOrowieHa. OCHOBHOE MECTO B 3TOH TeME 3aHUMAIOT aJlTOPUTMBI
JeMCTBUI C MHOTOWICHAMH - CJIOKEHHE, BBIMUTAHUE U YMHOXKEHHE. YUaIInecs T0JIKHbBI
HOHUMATh, YTO CYyMMY, Pa3HOCTb, IPOU3BE/ICHIE MHOTOWICHOB BCETIa MOKHO IIPE/ICTABUTH B
BUjIe MHOTOWIEHA. JIeWCTBUS CIIOKEHHSI, BHIYUTAHUS U YMHOKEHUSI MHOTOUJICHOB BBICTYIAIOT
KaK COCTaBHOW KOMIIOHEHT B 3aJJaHMSX Ha MPe0oOpa30BaHUs LENbIX BeIpakeHuid. [loaTomy
HEIIEeJIeCO00Pa3HO MEePEXOIUTh K KOMOMHHUPOBAHHBIM 3a/IaHUSAM MPEKIE, YeEM YCBOCHbI
OCHOBHBIC aJITOPUTMBI.

Cepbe3Hoe BHUMaHHUE B 3TON TeMe YACNSAETCS Pa3JIoKEHHUI0 MHOTOUJICHOB HA MHOXHTEIH C
IIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIIEro MHOKHTEIIS M C TIOMOIIBIO TPYIIITUPOBKH.
CooTBeTcTBYIOIIKE PeoOpa30BaHUs HAXOAT HIMPOKOE MPUMEHEHHUE KaK B Kypce 7 Kiacca, Tak
U B MIOCJIEAYIOIUX Kypcax, 0COOCHHO B ICHCTBUAX C PAllMOHATBHBIMHU JPOOSMH.

B nanHo#1 Teme yuariuecst BCTpEUaroTCs ¢ IPUMEPaMH HCIIOJIb30BaHMsI pacCMaTPUBACMbIX
npeoOpa3oBaHMii IPU PEIICHUH Pa3HOOOPA3HBIX 33/1a4, B YaCTHOCTH IIPU PEIICHUN YPaBHEHUI.
DT0 MO3BOJISIET B XOA€ U3YUSHHSI TEMBI IIPOIOJKUTH Pa0OTy 10 (POPMUPOBAHHUIO YMEHUS
pelIaTh ypaBHEHUS, a TAK)KE PELIaTh 3a/1a4i METOJIOM COCTaBIICHHS ypaBHEHH. B uncio
yIpaKHEHUH BKIIFOYAIOTCS HECTIOKHBIE 33/IaHUS Ha JJOKA3aTeIbCTBO TOKIECCTBA.

5. ®opmyJibl COKPAIIEHHOI0 YMHOKEHUS

®opmyibl (a + b)? = a? + 2ab + b% (a+ b)®* =a’+ 3a’b + 3ab’ £ b, (a+ b) (a® ab + b%) =2’ +

b. TIpuMeneHHe HOPMyYIT COKPAIIEHHOrO YMHOKEHHS B IPEOOPA3OBAHMSX BHIPAIKCHHIA.

OcHOBHas 1edb — BeIPpadOTAaTh YMEHHE IPUMEHATH (POPMYJIIBI COKPAILIEHHOTO
YMHOXEHHS B IpeoOpa30BaHUAX LEIbIX BbIPAXKEHUN B MHOTOUJIEHBI U B Pa3JI0KEHUU
MHOTOYJICHOB Ha MHOKUTEJIH.

B nmaHHOI Teme mpoaoipKaeTcs padoTa mo GOPMHPOBAHUIO y yHAIIUXCS YMEHUS BBITOTHSTH
TOKJECTBEHHbIE TPe0Opa30BaHMs LENIbIX BbIpaskeHH. OCHOBHOE BHUMAHUE B TEME yAEseTcs
dopmynam (a - b) (a + b) = a? - b2, (a + b)? = a® + 2ab + b®. Yuaiuecs 10JKHBI 3HATH 3TH
(GOopMyIIbI U COOTBETCTBYIOIUE CIOBECHBIE (POPMYIUPOBKH, YMETh IPUMEHSTh UX KaK «CJeBa
HAIPaBO», TaK U «CIIpaBa HAJIEBO».

Hapsiny ¢ yka3aHHBIMU pacCMaTpHUBAOTCS Takke GopMyIbl (a £ b)3 =a®+ 3a% + 3ab® + b3, a
+h®= (a+b) (a2 ab + bz). OmHako OHU HaXOJSIT MEHBIIIEE IPUMEHEHHUE B KypCe, IOATOMY He
CJIelyeT U3JIMIIHE YBJIEKAThCsI BHIITOJIHEHUEM YIIPA)KHEHUH Ha UX MCIOJIb30BaHUE.

B 3akmrounTenbHON YacTH TEMBI pacCMAaTPUBAETCS IPUMEHEHHUE Pa3IUYHbIX IPHEMOB
pa3IoKEeHUs] MHOTOYJICHOB Ha MHOXHTENH, a TAKXKE UCIIOJIb30BaHUE PeoOpa30BaHMil LeNbIX
BBIPAXEHU JUIsl pelIeHNs IIMPOKOTo Kpyra 3a1ad.
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6. Cucrembl JIMHEHbIX YPABHEHMIl

Cucrema ypaBHeHul. PemieHne cucteMsl IByX JTMHEUHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU
Y €ro reoMeTpruyecKast HHTepIpeTanus. Pemenne TeKCTOBBIX 3a7a4 METOJOM COCTaBIICHUS
CUCTEM ypaBHEHUM.

OcHOBHas 1eJb - 03HAKOMUTH YJalllUXCs CO CLIOCOOOM pEelIeHHs CUCTEM JIMHEHHBIX
YpaBHEHMI ¢ IByMsI IE€PEMEHHBIMH, BEIPAOOTaTh YMEHHUE pellaTh CUCTEMbI YpaBHEHHUH 1
MIPUMEHATH UX IIPU PEUIEHUU TEKCTOBBIX 3a/1a4.

N3ydeHne cucteM ypaBHEHMH pacnpezensercs Mex 1y Kypcamu 7 1 9 kinaccos. B 7 kinacce
BBOJIUTCS MTOHSATHE CUCTEMBI M PACCMATPUBAKOTCS CUCTEMBI JINHEWHBIX YPABHEHMII.

W3n0xeHne HaYMHAECTCs C BBEJCHUs MTOHATUS IMHEWHOE YPaBHEHUE C ABYMsI
IIEpEMEHHBIMIY. B crcTeMy yIpa)KHEHHI BKIIFOUAIOTCSI HECJIOXKHBIE 3a/1aHMS HA pEeLICHUE
JIMHEUHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU B LIEJIBIX YHACIIAX.

®opmupyeTcst yMeHue cTpouthb rpaduk ypaBHeHnus a+by=c,raea O unu b 0, npu
pa3IMYHBIX 3HAUYEHUSX a, b, ¢. BBenenue rpaduyecknx o0pa3oB 1aeT BO3MOKHOCTh HATJISTHO



UCCIIEN0BATh BOIPOC O YUCIIE PELICHUN CUCTEMBI IBYX JIMHEUMHBIX YPABHEHUH C IBYMs
MePEeMEHHBIMH.

OcCHOBHOE MECTO B JAaHHOM TEME 3aHMMAET U3yUYEHUE AITOPUTMOB PEIICHUS CUCTEM JIBYX
JMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMH CIIOCOOOM IMOICTaHOBKU U CIIOCOOOM CIIOKEHUS.
BBenenue cuctem 1o3BoJIsIeT 3HAUUTENBHO PACHIMPUTD KPYT TEKCTOBBIX 3a/1a4, PEIIaEMBbIX C
MOMOIIbIO anmnapata anreOpsl. [IpuMenenue cucteM ynpoiaeTr npolecc nepeBo/ia JaHHbIX
3a[a4u C OOBIYHOTO SI3bIKA HA S3BIK YPABHEHUH.

7.11oBTOpEHME
®opMbl OPraHu3aluM Y4eOHbIX 3aHATHIA:
MOYpOYHasi cucTeMa O0yU4eHUsl C UCTIOIb30BaHHEM O0BSACHUTEIBHO- WILTIOCTPATUBHOTO,
PENpOaYyKTUBHOTO, YACTHYHO-TIOMCKOBOTO METOJI0B 00yUueHHs. A TaKke Takue (HOpMBI
0o0y4YeHHs: YpPOK U3yUYEHHUS HOBOTO MaTepHala, ypoK 3aKperieHusl 3HaHu|, YMEHUI 1 HaBbIKOB,
KOMOMHUPOBAHHBIHN YPOK, YpOK-0Oecenia, MIOBTOPUTEIbHO-0000IAI0NN YPOK.
OcHoBHBIE BUIbI Y4eOHOI 1eITeJIbHOCTH:
- o0o0m1aromas Gecena Mo U3y4YeHHOMY MaTepUay;
- UHAMBHUIYaJbHBIA YCTHBIMA OIIPOC;
- (ppoHTANBHBIN OIPOC;
- BBIOOpPOYHAs MPOBEPKa YIPAKHEHUS;
- B3aUMOIIPOBEPKa;
- CAMOKOHTPOIIb;
- BUJIBI paboT, CBSI3aHHBIC C AaHAJIM30M TEKCTa, C €ro nepepaboTKoi;
- HaOJII0/ICHUE 32 PEUYBI0 OKPYXKAIOIINX, COOp COOTBETCTBYIOIIETO PEUEBOr0 MaTepuraa ¢
MOCJIEAYIOLIUM €T0 UCIIOJIb30BAHUEM 110 33/IaHUI0 YUUTEIs;

Conepxanue yueonoro npeamera (I'eomerpusi)

I'maBa 1. HayasbHBIE TEOMETPUYECKHE CBENECHUS

I'eomerpuueckue purypsl u Tena. PapeHcTBO B reomerpun. Touka, mpsiMas U IIIOCKOCTb.
Paccrostaue. Otpesok, nyd. Jlomanas. Yron. [Ipsmoit yron. OcTpble U Tynble YIIIbl.
BeprtukanbHble 1 cMeXHBbIE YIIIbl. buccekrpuca

I'nasa Il. TpeyronbHuku

IIpsimoyronbHbBIE, OCTPOYTOJIBHBIE, U TYIIOYTOJIbHBIE TPEYTOJIbHUKHU. BricoTa, Meauana,
OuccekTpuca, CpeaHsisl IMHUS TpeyrojibHuKa. PaBHOOEIpeHHbIE M pABHOCTOPOHHUE
TPEyroJbHUKHU; CBOMCTBA U IPU3HAKU paBHOOEAPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TpeyroiabHUKoB. HepaBeHcTBO TpeyroiapHuka. Cymma yrioB TpeyrojibHUKa. BHelIHME yriibl
TPEYroJIbHUKA. 3aBUCUMOCTb MEXAY BEJTMUYMHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

I'masa III. ITapajuienbHbIC IpsIMbIE

[TapanneneHble U nepecekaromuecs npsmslie. [leprnenauKyaIspHOCTh NpAMBIX. Teopemsl 0
NapajuIeIbHOCTU U NEePIEHANKYIIPHOCTH NpAMbIX. CBONCTBO CEPEINHHOTO MEPIEHANKYISIpa K
oTpe3Ky. [lepnenauKynsap 1 HaKJIOHHAs K IPSAMOM

I'nmaBa IY. CooTHOLIEHHMSI MeKAY CTOPOHAMM M YIJIaMH TPeyroJibHHKa

HepasenctBo TpeyronbHuka. CyMMa yrioB TpeyrojibHUKa. BHEIHNE yIiibl TPEYTOJIbHUKA.
3aBUCUMOCTb MEXKy BETMYMHAMU CTOPOH U YIJIOB TPEYTrOJIbHUKA

PopMbI OPpraHu3aniy y4eOHbIX 3aHATHH!

MOYpOYHasi cucTeMa 00y4eHUsl C UCTI0Ib30BaHUEM O0BSICHUTENBHO- WIITIOCTPATUBHOTO,
PENpOayKTUBHOTO, YACTHYHO-ITIOMCKOBOTO METOJIOB 00yueHHs. A Takke Takue (opMbl
00y4eHHs: YpPOK U3y4EHHUs HOBOTO MaTepHala, ypoK 3aKperieHusl 3HaHuH, yMEHUI 1 HaBbIKOB,
KOMOMHUPOBAHHBIHN ypOK, ypok-0eceia, MOBTOPUTEIbHO-0000A0NN YPOK.
OcHoBHBIC BU/IbI Y4eOHOH JeSITEJIbHOCTH:
- o0oOm1aromas Oecena Mo U3y4eHHOMY MaTepuay;
- UHIUBUIYaJIbHBIN YCTHBIHN OIPOC;
- (hpOHTANIBHBIN OIPOC;
- BBIOOpOYHAs MpOBEpKa YIPaKHEHUS;
- B3aUMOIIPOBEPKA;



- CAaMOKOHTPOJIb;
- BUZIBI paOOT, CBSI3aHHBIC C aHAIM30M TEKCTa, C €0 IMepepaboTKOM;
- HaOJIIOJICHHUE 32 PEYBI0 OKPYKAIOLIUX, COOP COOTBETCTBYIOIIEIO PEUEBOI0 MaTepHraa ¢
MOCJICTYIONIUM €TI0 MCIIOJIb30BaHUEM 10 33JAaHHI0 YUUTEIIs

TeMaTnyeckoe NIIAHNPOBaAHUE

No Coneprkanue marepuana KonnuecTBo
ypoKa 4acoB
BobipaskeHusi, To:KIecTBa, ypaBHeHus. HauanbHblie
reomerpuueckue ceegenus TpeyroabHuku (364)
1 UucnoBble U aJireOpandyecKre BbIPAKEHUS 1
2 BprunciieHre 4ucaoBbIX BBIPAKCHHUH (IECATUYHBIE TPOOH) 1
3 BripaxkeHus ¢ nepeMeHHbIMU 1
4 IIpsimMast 1 oTpe30K 1
5 Jlyd u yron 1
6 JlomycTumble 3HaUCHHsI TIEPEMEHHBIX B BEIpAKEHUSX. DOPMYIIBI 1
7 CpaBHeHUE 3HaYEHHUH BBIPAKEHUN 1
8 CBoOMCTBa AEUCTBUH HaJ YHCIAMH 1
9 CpaBHEHHE OTPE3KOB U YIIIOB 1
10 V3mepeHune oTpe3KoB. 1
11 ToxnecrBa 1
12 ToxaecTBeHHbIE IpeoOpa30BaHMsl BbIPAXKEHUN 1
13 ToxaecTBeHHbIE IpeoOpa30BaHusl BIPAXKEHUN 1
14 W3mepenue otpe3koB. M3amepenue yrios 1
15 M3mepenne orpe3koB. M3smMepenue yrios
16 KonTponbnas padorta Ne 1 o reme «Hucnossie u 1
asnreOpanyeckue BolpakeHus. ToecTBEeHHbIE TPeoOpa3oBaHUs
BBIPKCHUI»
17 YpaBHEHMS U €10 KOPHH 1
18 YpaBHEHUS U €ro KOPHH 1
19 IlepnenquKymnsipHbIE TPSIMBIE 1
20 IlepnieHquKyIIIpHBIE NPSIMBIE 1
21 JInHeliHOEe ypaBHEHHE ¢ OHOM NTEPEMEHHON 1
22 Pemenne nuHeHbIX ypaBHEHUH 1
23 Pemenue 3a1ay ¢ moMoOUIbI0 YpaBHEHUN 1
24 Pemenne 3amau 1
25 KonTponbnas padota Ne 2 o reme «HauanbHbie 1
reOMETPUYECKUE CBEJICHUS
26 Pemenue 3a1a4 ¢ MOMONIBIO ypaBHEHUH 1
27 Pemenue 3a1ay ¢ moMONIbI0 YpaBHEHUN 1
28 Cpennee apudmeTnyeckoe, pazMax U Mojaa 1
29 [TepBblii mpU3HAK PaBEHCTBA TPEYTOJIHLHUKOB 1
30 ITepBblii NpU3HAK PABEHCTBA TPEYTOJIbHUKOB 1
31 Cpennee apudmeTnyeckoe, pazMax U Mojaa 1
32 MennaHa Kak CTaTHCTUYECKasl XapaKTePUCTHKA 1
33 MeauaHa Kak CTaTUCTUYECKAsl XapaKTEPUCTUKA 1
34 ITepBblii NpU3HAK PABEHCTBA TPEYTOJIbHUKOB 1
35 Mennanbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJBbHUKOB 1




36 Konrtponbnas padora Ne 3 mo Teme «YpaBHEHUS C OHOM 1
TIEPEMEHHOIN»
@Oyukuuu. TpeyroabHuku (29 4)
37 Urto takoe QpyHKIHUSA 1
38 Brrunciienne 3HaueHuit GyHKIUN 110 hopmyIie 1
39 Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJILHUKOB 1
40 Menuanbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJIHHUKOB 1
41 Brrunciienne 3HaueHuit GyHKIUN 110 hopmyIie 1
42 I'paduk dysakmm 1
43 ['padux GyHKIUM 1
44 BTtopoii u TpeTuii npu3Haku paBeHCTBA TPEYTOJILHUKOB 1
45 Brtopoii u TpeTuii npu3Haku paBeHCTBA TPEYTOJILHUKOB 1
46 [Tpsimasi mpOMOPIMOHATBHOCTD U €€ TpaduK 1
47 [TpsiMast MponopIMOHATBHOCTD U €€ TpaduK 1
48 Jlunetinas Gyukius u ee rpaduk 1
49 BTopoii u TpeTnii IpU3HaKU paBeHCTBA TPEYTOJbHUKOB 1
50 Bropoii u TpeTHii npu3Hakyu paBeHCTBAa TPEYTOJIbHUKOB 1
51 Jluneiinas GyHkius u ee rpaduk 1
52 Pacnonoxenne rpagukoB TMHEHHBIX QYHKIMN 1
53 KonTponbnas pabota Ne 4 o reme «DyHKIH» 1
54 3aga4u Ha TOCTPOCHUE 1
55 3ajaun Ha TOCTPOEHUE 1
CreneHb ¢ HATYPAJIbLHBIM NMOKa3aTeseM. TpeyrojbHuKH
(174)
56 OJHOUJIEH CTENEHU C HATypaJbHbIM I1OKAa3aTEIeM 1
S YMHOXEHUE U JICJICHUE CTereHen 1
58 VMHOXKEHUE U [EJIEHUE CTeeHEN 1
59 3ajauyn Ha NOCTPOEHUE 1
60 Pemrenune 3amau 1
61 Bo3Benenue B cTeneHb NPOU3BEICHUS U CTEIICHH 1
62 Bo3zBesieHne B cTeneHb MPOU3BEICHHS U CTEIICHH 1
63 OJHOYJIEH U €r0 CTaHAAPTHBIN BUJT 1
64 Perenue 3amau 1
65 Pemenue 3amay 1
66 YMHOXeHHe 0JHOWIeHOB. Bo3BeieHne 0/1HOUIeHA B CTENEHb 1
67 YMHOXEHHE OqHOWIEHOB. Bo3Benene ofHOWIEHA B CTEEHD 1
68 OyHKIMA y=X" U Y=X" U UX rpapuKn 1
69 KonrtposnbHas pabora Ne 5 TpeyroabHUKH 1
70 IIpu3HaKy napayIenbHOCTH JBYX NPSMBIX 1
71 OyHKIMA y=X" U Y=X" U UX rpapuKn 1
72 Konrtponsnas padora Ne 6 o teme «CTeneHb ¢ HaTypajJbHbIM 1
ToKa3aTeeM»
Mmuorouwiensl. IlapasiesabHbie npsambie (29 1)
73 MHOTrO4IEH M €ro CTaHIAPTHBIA BU]] 1
74 IIpu3HaKy napayIenbHOCTH JBYX NMPSMBIX 1
75 ITpu3Haky napauIeIbHOCTH ABYX NPSMBIX 1
76 CrnoxeHne M BRIYUTaHHEe MHOTOWICHOB 1
77 CJ10’)K€HHE Y BBIYUTAHHE MHOTOUYJIEHOB 1




78 YMHOXEHHE 0JJHOWJICHA HA MHOTOWIECH 1
79 IIpu3HaKy napajIebHOCTH JBYX NPSMBIX 1
80 AKcroMa mapajuIeIbHBIX TMPSIMBIX 1
81 Hcrnonb30BaHHE YMHOKEHMS OJTHOWIEHA HA MHOTOWIEH IIpU 1
npeoOpa3oBaHNM ANTeOPaNYeCKUX BHIPAKEHUN U PELICHUH
ypaBHEHUU
82 Vcnonp30BaHue YMHOKEHHUSI OJHOWICHA HA MHOTOYICH IIPU 1
npeoOpa3oBaHNM ANTeOPaNYeCKUX BHIPAKEHUN U PELICHUH
ypaBHEHUU
83 Brigecenue 001mero MHOXATEIS 32 CKOOKH 1
84 AKcHOMa napajielbHbIX MPSMBIX 1
85 AKcHOMa napajuielbHbIX MPSMBIX 1
86 Brigecenue 001ero MHOXATEIS 32 CKOOKH 1
87 BriHecenue o011ero MHOKHUTENS 32 CKOOKH 1
88 Konrponsnas padora Ne 7 mo teme «CyMMa 1 pa3HOCTh 1
MHOTOWIEHOB. [Ipon3BeieHre 0JHOUJICHA 1 MHOTOWICHA
89 AKCHOMa apayIeNIbHBIX MPSIMBIX 1
90 AKcroMa mapajuIeJIbHBIX TPSIMBIX 1
91 YMHOKE€HHE MHOTOUYIEHa HA MHOTOWIECH 1
92 YMHOXEHHE MHOTOYJICHa HA MHOTOUWICH 1
93 PasnoxeHne MHOro4YI€Ha HA MHOXHUTEIN CII0OCOO0OM 1
TPYIIAPOBKH
94 Pemienue 3amau 1
95 Pewmenue 3amau 1
96 Pa3znoxeHre MHOTOWIEHa HA MHOXKHTEIN CIIOCOOOM 1
IPYIIHPOBKU
97 Jloka3aTenbCTBO TOXKJIECTB 1
98 JlokazaTelnbCTBO TOXKIECTB 1
99 Pemenune 3amay 1
100 KonrtponbHas pabora Ne 8 no Teme IlapannensHble npsmMble 1
101 KonTponbhas padota Ne 9 no reme « MHOro4seHb» 1
®opMyJIbl COKPALIEHHOT0 YMHOXKeHUsl. COOTHOIIEeHnst
MesK1y CTOPOHAMM U YIJIaMU TpeyrojabHuka (314 )
102 Bo3BenieHne B KkBaipaT CyMMBI U pa3HOCTH JABYX BBIpQKCHUH 1
103 Bo3BezneHue B Ky0 CyMMBbl M pa3HOCTH JIBYX BBIPAKEHHH 1
104 CymMa yTIIoB TPEYroJIbHHUKA 1
105 CyMMa YyIJIOB TPEYTOJIbHHKA 1
106 Bo3BeneHue B Ky0 CyMMBbl M pa3HOCTH JIBYX BBIPayKEHHH 1
107 Paznoxxenne Ha MHOXKUTENN C MOMOILBIO POpPMYIT KBajpara 1
CYMMBI U KBa/IpaTa pa3HOCTH
108 Paznoxxenrne Ha MHOKUTEH ¢ IOMOIIBIO (POPMYIT KBaIparTa 1
CYMMBI U KB3/IpaTa pa3HOCTH
109 COOTHOIIEHNS MEX/1y CTOPOHAMU M YTIIaMU TPEYTOJIbHUKA 1
110 COOTHOIIEHHS MEK]Ty CTOPOHAMH M YIIIAMH TPEYTOJIbHUKA 1
111 YMHOKEHHE Pa3HOCTH JIBYX BBIDAKEHUI Ha €€ CYMMY 1
112 YMHOKEHHE Pa3HOCTH JIBYX BBIPDAKEHUN Ha €€ CYMMY 1
113 PasnoxeHne pa3HOCTH KBaJpaTOB HA MHOXKHUTEIN 1
114 COOTHOIIEHNS MEX /1y CTOPOHAMU M YTJIaMU TPEYTOJIbHUKA 1
115 KonrposnbHas padora Ne 10 CoOTHOIIEHHUS] MEX1Y CTOPOHAMU H 1




YIJIAMH TPEYTOJIbHUKA

116 PasnoxeHne pa3HOCTH KBAaJIpaTOB HA MHOKUTEIU 1
117 Paznoxxenne Ha MHOKUTENIM CYMMBI U Pa3HOCTH KyOOB 1
118 PasnoxeHre Ha MHOKUTEIN CYMMBI M Pa3HOCTH KyOOB 1
119 IIpssMOyTOJIbHBIE TPEYTOJIBHUKU 1
120 [IpssMOyTOJIbHBIC TPEYTOJIBHUKH 1
121 Konrtponsnas padora Ne 11no Teme «KBagpar cymmsbl 1 1

pasnoctu. Pasnocts kBagparoB. CymMMa U pa3HOCTh KyOOB»
122 IIpeoOpa3zoBanme 11ET0T0 BEIPAKECHHS] B MHOTOWICH 1
123 [TpeoOpazoBaHue NENOT0 BHIPAKCHHSI B MHOTOUJICH 1
124 [TpssMOyTOJIbHBIC TPEYTOJIBHUKA 1
125 [TpssMOyTOJIbHBIC TPEYTOJIbHUKA 1
126 [TpuMmeHeHne pa3nUyYHbIX CIOCO0O0B AJIs PA3JIOKEHUSI Ha 1

MHO>KUTEH
127 [TpuMmeHeHne pa3nuyuHBIX CIOCOOO0B IS PA3JIOKEHUSI Ha 1

MHO>KUTEIH
128 [Tpumenenue nmpeoOpa3oBaHMIA MEJIbIX BBIPAKCHUI 1
129 [TocTpoeHne TpeyroapbHHUKA IO TPEM DIIEMEHTaM 1
130 [TocTpoeHne TpeyroJibHUKA IO TPEM dJIEMEHTaM 1
131 [Tpumenenue nmpeoOpa3oBaHMIA MEJIBIX BBIPAKCHUI 1
132 Kontposnbnas padora Ne 12 o teme «@opmysibl COKpAILIEHHOTO 1

YMHOXEHUS

Cucrembl JTHHEHHBIX YPABHEHH. 1
CoOTHOLIEHUSI MeKTY CTOPOHAMH M YIJIAMM TPEyroJbHUKA
(26 )

133 JluneliHOE ypaBHEHHUE C TBYMsI IEPEMEHHBIMH
134 [TocTpoeHune TpeyroJbHHUKA IO TPEM dJIEMEHTaM 1
135 [TocTpoenue TpeyrojJbHHUKA IO TPEM AJIEMEHTaM 1
136 ['padik TMHEHHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMU 1
137 I"'paduik TMHEHHOr0 ypaBHEHMSI C IBYMsI IEPEMEHHBIMU 1
138 CucreMbl TUHEHHBIX YPAaBHEHHH C ABYMS IEPEMEHHBIMU 1
139 Pemenne 3amau 1
140 Pemenue 3amau 1
141 CucreMbl TUHEHHBIX YPaBHEHUH € ABYMSI IEPEMEHHBIMU 1
142 Croco0 110/ICTaHOBKH 1
143 Croco06 moICTaHOBKH 1
144 Pemenne 3amau 1
145 KontposnbHas padora Ne 13 TIpsiMmoyrosibHbIE€ TpEYroJbHHKA 1
146 Croco06 1moICTaHOBKH 1
147 Crnioco0 cl10KeHUst 1
150 Criocob cio)xeHust 1
151 TpeyronbHUKH (IOBTOPEHUE) 1
152 TpeyronbHUKY (TOBTOPEHHE) 1
153 Criocob cioxeHust 1
154 Pemienne 3agad ¢ noMOIIbIO CUCTEM YPAaBHEHUI 1
155 Pemenne 3a1a4 ¢ MOMOUIBIO CUCTEM YpaBHEHHM 1
156 [TapannensHble npsiMble (TIOBTOPEHUE) 1
157 [TapannensHble npsiMble (TIOBTOPEHUE) 1
158 Kontponbnas pabora Ne 14 o teme «CuCTeMBbI TUHEHHBIX 1




YPaBHEHUI))

IloBTOopenune kypcey 7 kiaacca (12 1)

159 Bripakenus. ToxxnecTBa. YpaBHEHUS 1
160 DyHKIMS 1
161 COOTHOIIEHHS MEX1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA 1
162 COOTHOIIICHUSI MEXK]Ty CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA 1
163 CreneHpb ¢ HATypaJIbHBIM NIOKA3aTeIeM 1
164 MHorouseHsbl 1
165 DopMyIIbl COKPAIICHHOTO YMHOXEHUS 1
166 DOpMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1
167 DopMyJIbl COKPAILIEHHOT0 YMHOKEHUS 1
168 Hrorosast koHTpOIbHAs paboTa 1
169 AHaJIn3 KOHTPOJIHHON pabOTHI 1
170 Perrenue 3aHuMaTelIbHBIX U JJOTHYECKUX 3a1a4 1




