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PABOYASA ITPOI'PAMMA «AJII'EBPA»

7-9-i Kaaceol

Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHmamn DdepepanbHOro
rocygapcrBeHHoro obpa3oBaTeNibHOro CTAaHAApTa BTOPOro MOKOJIEHMA OCHOBHOFO
obuwero ob6pasoBaHUA MO MaTeEMaTUKe:
Paboyaa nporpamma paspaboTaHa Ha OCHOBE MPMMEPHOM NPOrpaMmbl MO Kypcy
anrebpbl (7 — 9 Knaccbl), CO34aHHOM HAa OCHOBE €4MHON KOHLEnuuu npenogasaHuA
MaTeEMaTMKM B cpegHen wWwKone, paspabotaHHom A.l.Mep3nakom, B.B.MoONOHCKUM,
M.C.Akmpom, O.A. HOMMUPOBCKMM, BKJIIOYEHHbIX B cucTemy «AnropumT ycnexa» (M.:
BeHTaHa-Ipad, 2014) n obecneveHa YMK agna 7-9-ro knaccos «Anrebpa — 7», «Anrebpa
— 8» n «Anrebpa — 9»/ A.l.Mep3nsakK, B.b.MonoHcknin, M.C.Akup/M.: BeHTaHa-lpad,
2014.

Onucanne Mecra yueOHOro npeamera «Ajuredpa» B y4eOHOM ILIaHe:

B cootrBerctBuM ¢ TpeOoBaHusMH ~ DenepalibHOIO  TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHAapTa OCHOBHOIO O0IIero oopa3oBanus B 7— 9 kiaccax mnpeameT
«MareMatuka» JenuTcs Ha JABa mpeameta: «Ainreopay u «l'eomerpus». OoOiee
KOJIMYECTBO YPOKOB anreOpsl B Hememto B 7 — 8 kimacc — mo 4 4aca, 9 kimace 3 4aca; B
roxy 7 — 8 kmacc — mo 140 gacos, 9 kmacc-102 gaca, 3a kypc 7 — 9 kiacc Bcero 382
yaca.Pacnpenenenue y4eOHOTO BPEMEHH MEXKIY STUMHU MPEIMETaMU TMPEJCTaBICHO B
Tabnuiie.

Kvbe KouauuecTBo 4yacos B KosuuecTrBo yacoB
yp HeleJI10 B I'0/J1

Anrebpa 7 kiacc 4 140

Anrebpa 8 kiacc 4 140

Anrebpa 9 ximacc 3 102

NTOI'O 382
Mo
paboueit
8
Ne Pazgea kypca nporpamme | 7 Knacc 9 Knacc
Knacc
(kon-Bo
yacos)
1 JIuneliHOE ypaBHEHHE C OHOU 17 17
" | nepeMeHHONI
2. | Llenbie BeIpakeHUs 68 68
3. | ®ynkuun 18 18
4 CucTeMbl TUHEHHBIX YpaBHEHUH C o5 o5
ABYMA ICPECMCHHBIMHA

5. | PanimonanbHbIE BBIpaKEHUS 55 55




6 KBanpartubie kopHH. JlelicTBUTEIbHBIE 30 30

qrcia
7. | KBanparHble ypaBHeHUs 36 36
8. | HepaBencrna 21 21
9. | KBagparnunas pyHKuus 32 32
10.| DneMeHThI IPUKIIAAHON MaTEMaTUKH 21 21
11.| YucioBsle HOCIEN0BATEIHLHOCTH 21 21
1. [ToBTOpEeHue u cucremMaru3anus 38 12 19 7

y4eOHOro MaTepuasa

HUTtoro 382 140 140 102

1. NMnaHupyeMble pe3ynbTaTbl OCBOEHUS y4eGHOro Kypca no anre6pe

B 7-9 knaccax

MN3yyeHne anreGpbl N0 AaHHOW Nporpamme cnocobeTByeT hoOpMUPOBAHNIO Y yYaLLMXCS NIMYHOCTHbIX,
MeTanpeaMeTHbIX Y MPeAMETHbIX Pe3ysibTaToB 06Y4EHUs, COOTBETCTBYIOLLMX TPeGoBaHNAM dheaepanbHOro
rocyapcTBeHHoro obpasoBaTenbHOro cTaHaapTa OCHOBHOMO o6LLero o6pa3oBaHusi.

JNInyHoCTHBIE pe3ynbTaTbl:

e OTBETCTBEHHOE OTHOLUEHME K y4eHUo, rOoTOBHOCTb U CMoCoOHOCTb o6yt-|arou.|,1/|xc;| K caMopasBUTUIO n
caM006pasoBaHv|ro Ha OCHOBE MOTMBaALNK K o6yquvuo M NO3HAHWUIO;

e  0CO3HaHHbIN BbIGOP M NOCTPOEHUE AanbHENLWen NHANBUAYaNbLHON TpaekTopmum o6pa3oBaHns Ha
6a3e opMeHTNPOBKM B MUpe npochbeccuii u NpodeccMoHanbHbIX NPEANOYTEHUA C yHETOM
YCTONYMBLIX MO3HaBaTENbHbIX MHTEPECOB, a Takke Ha OCHoBE (DOPMMPOBAHNSA YBAXXNTENBHOIO
OTHOLLEHWS K Tpyay, pasBuTue onbiTa y4acTus B coLmanbHO 3HaYMMOM Tpyae;

e YMEHMEe KOHTPOosmpoBaTb Npouecc 1 pe3ynbtart yqe6H0171 N MaTeMaTU4eCKon OeATENBHOCTH;

e  KPUTUYHOCTb MbILLMEHUS, MHULIMATUBA, HAXOAYMBOCTb, aKTUBHOCTb MPU PeLLEeHU MaTeMaTUYecKmx
3agau.

MeTan peAMeTHbIe pe3yrnbTaTbl:

e YMeHMe CaMOCTONITENIbHO onpeaensTb Lenn cBoero o0y4YeHusi, CTaBuTb 1 opMynmMpoBaTb Ans
cebs HoBble 3aga4un B y4ebe, pa3BmMBaTb MOTUBbLI U MHTEPECHI CBOEW NO3HaBaTENbHOM
[eATenbHOCTY;

L] yl\neHme COOTHOCUTb CBOU ,EI,GVICTBVIH C I'IJ'IaHVIpyeMbIMI/I pe3yanaTaM|/|, OcyLLLeCTBJ'IﬂTb KOHTPOI1b
CBOEN OeATeNbHOCTU B NpoLiecce OCTMXKEHUST pe3ynbTaTta, onpeaensaTb cnocobbl 4eNCTBUN B
pamMkax npennoXeHHbIX yCrnoBun n TpeboBaH, KOPPEKTUPOBATL CBOW AENCTBUSA B COOTBETCTBUN C
N3MEHSIIOLLENCS CcUTyaunen;

e YMEHMe onpenendatb NoOHATUA, co3aaBaTb 00006LeHus, yCTaHaBnMBaTb aHanoruu,



KnaccuuumpoBaTb, CaMOCTOSAATENbHO BblIGMPaTh OCHOBAHUS U KpUTEPUM NS Knaccudukaumm;

e YMEHue yCTaHaBnmBaTb NPUYNHHO-CNEeOCTBEHHbIE CBA3UN, CTPOUTb JTOrM4ecKoe paccyxaeHue,
YMO3aKri4yeHne (VIHD,yKTI/IBHOG, OenyKkTmBHoe u no aHaJ'IOFVIVI) M genatb BblBOAbI;

e pasBUTME KOMMETEHTHOCTM B 06M1acTn MCNOMb30BaHUA HPOPMaLMOHHO-KOMMYHUKALIMOHHbIX
TEXHONOMnI;

e [lepBOHa4alibHble NpeacTaBieHNA 00 ngesx n o metogax maTtemMaTuUKn kak oo yHnBepcaribHOM
A3blK€ HAaYKMN N TEXHUKK, O cpeacTtee MmoaennpoBaHusa SABMNEHNA U npoLueccos;

e YMEHMe BnaeTb MmatemMatuyecKyto 3agavy B KOHTEKCTe I'IpOGJ'IeMHOIZ CuUTyauumn B opyrmnx
ancuuninnHax, B oxpymaromeﬂ XU3HWU,

e yMEHVEe HaxoauTb B PasfU4HbIX UCTOYHMKaX MHAOPMaLMIO, HEOOXOAUMYIO ANS PELLEHNS
MaTeMaTuyeckmx Npobnem, n NpeacTaBnsATb €e B NOHATHOW hOpMe, MPUHUMAaTh peLleHne B
YCNOBUSIX HEMOMHON UNKN N30LITOYHOW, TOYHON UNN BEPOATHOCTHOW MHAhOpMaLMK;

e YMeHVe MoHMMaTb M UCMOMb30BaTb MaTeMaTUYECKME CpeacTBa HarnsaHocTu (rpadoukm, Tabnmupl,
CXembl U Ap.) ANs UNncTpauum, MHTeprnpeTaummn, apryMeHTaumuy;

e YMEeHMe BblaBUratb runoTedbl Npu peeHnn 3agadm, noHMMaTb HEeobX0ANMOCTb NX NPOBEPKU;

e NOHMMaHUEe CyLLHOCTU alrmTrfopUTMmNYECKNX npe,qnvlcaHMﬁ n ymeHume 0encTBoBaTh B COOTBETCTBUM C
npegnoXxXeHHbIM anropuTMomMm.

MnaHupyeMble NnpeaMeTHbIe pe3yrnbTaTbl 06y4eHUs anre6pe B 7-9 knaccax

Anrebpanyeckre BblpaXXeHUs
BbINyCKHUK HayuuTcs:

e OMNepupoBaTb NMOHATUSAMU «TOXOECTBOY», «TOXOAECTBEHHOE Npeobpa3soBaHMey», pellaTb 3a4a4uu,
cofepxalyme bykBeHHble JaHHble, paboTaTb ¢ (hopMynamu;

e OnepupoBaTtb NMNOHATUEM «KBaD,paTHbIVI KOPEHb», MPUMEHATb €ro B BbIHUCITEHUAX]

e  BbIMOMHATb NPE06Pa30BaHNE BbIPAKEHWI, COgepXKallux CTENEHU C LenbiMU NMoKasaTensamm um
KBapaTHbIE KOPHU;

e  BbINONHATb TOXAECTBEHHLIE NPeobpa3oBaHNs paLMOHanbHbIX BblpaXKeHWUIA Ha OCHOBE NpaBuI
OEeNCTBUN Hag MHOrodneHamm n anredpanyecknmm gpodsamu;

e  BbINOJIHATb pa3rfioXeHne MHOoro4rieHa Ha MHOXUTENN.
BbIHYCKHVIK nony4yuT BO3MOXXHOCTb:

e  BbINONHSATb MHOOLLAroBble NPeobpasoBaHMs paLMoHanbHbIX BblpaXXeHWU, MPUMEHSIS LUMPOKUIA
Habop cnocoboB U NPUEMOB;

e MNPUMEHATb TOXKAECTBEHHbIE NPeobpa3oBaHns AN peLeHNs 3aaay U3 pasnvyHbiX pasaenos Kypca.



YpaBHeHUS
BbINYCKHUK HayuuTCs:

e pewaTtb OCHOBHblE BMAbl paunOHalbHbIX ypaBHeHvM C ogHom nepemeHHon, CUCTEMbI ABYX
ypaBHeHVIIZ C ABYMA NepeMeHHbIMU;

e MOHUMAaTb YpPaBHEHME KaK BaXHENLLYIO MaTeEMaTUYECKY0 MOAENb AN ONUCAHUS U U3YYEHMUS!
pa3HoOobpasHbiX pearnbHbIX CUTyaUMii, pellaTh TEKCTOBbIE 3a4a4n anrebpanyeckum MeToaomMm;

e MNPUMEHNATb rpadonyeckne NpeacTaBneHus Ans UccnegoBaHns ypaBHEHWI, UCCreaoBaHNs v
PEeLLeHNs CUCTEM YPaBHEHWI C ABYMSI NepPEMEHHbIMMU.

BbIHYCKHVIK nony4yuT BO3MOXHOCTb:

e 0BMageTb CneunanbHbIMU NpYemMamMm peLLeHnst ypaBHEHWUI 1 CUCTEM YPaBHEHUI; YBEPEHHO
NPUMEHSITb annapaT ypaBHEHWUIA AN peLleHNs pa3Hoo6pasHbIX 3a4ad U3 MaTeMaTUKM, CMEXHbIX
npeaMeToB, NPaKTUKU;

e MpUMeEHATb rpacdmyeckue NpeacTaBneHns AN UCCnegoBaHnst ypaBHEHUN, cogepxamnx 6ykBeHHble
KO3 PULMNEHTHI.

HepaBeHcTBa
BbINYCKHUK HayuuTCs:

e NOHMMATb TEPMUHOIIOTNIO N CUMBOJINKY, CBA3aHHbIE C OTHOLLEHNEM HepaBEeHCTBAa, CBOWCTBa
YNCNOBbIX HEPABEHCTB,

e peluaTb NNHENHbIE HEPABEHCTBA C OAHOWN NEPEMEHHOW U MX CUCTEMbI; pellaTb KBaapaTHble
HepaBeHCTBa C OMOPOI Ha rpadnyeckne NpeacTaBneHus;

e TPUMEHATb annapaTt HepaBEeHCTB AJ1A pelleHnA 3a4ady U3 passimydHblX pa3aenoB Kypca.
BblnyCKHMK nony4ymT BO3MOXHOCTDb:

e OCBOMTb pa3HoOOGpa3Hble NpMeMbl JokasaTenbCTBa HEPABEHCTB; YBEPEHHO MPUMEHSITL annapat
HepaBEHCTB ANs peLleHust pa3HoobpasHbIX MaTemMaTUYeckux 3afad, 3agay U3 CMEXHbIX NpeaMeToB
1 NPaKTUKK;

e MpUMEHATb rpadmyeckue NpeacTaBneHust 4ns UCCneaoBaHUsi HEPaBEHCTB, CUCTEM HEPABEHCTB,
coaepxalumx bykBeHHble K0ahdULNEHTDI.

Yncnosble MHOXeCTBa
BbINyCKHMK Hay4uTCA:

(] noHMMaTb TEPMUHOJIOTNIO N CUMBOJINKY, CBA3aHHbIE C NOHATUEM MHOXECTBa, BbIMOJIHATbL onepaunn
Haa MHOXeCTBaMU;

e  1CNOMb30BaTb HaYanbHbIE NPEACTABIEHUSI O MHOXECTBE AENCTBUTENbHbIX YMCEN.
BbINyCKHMK NONYy4YUT BO3MOXHOCTb!:
e pasBMBaTb NpPeACTaBMNEHNE O MHOXECTBaX;

e pasBumBaTb NpenctaBJieHne O HUCIe N YNCIOBbIX CUCTEMaX OT HaTypallbHbIX 0 0encTBUTENbHbIX
yuycen; o ponu BbIYMCIIEHUN B NPaKTUKe;

e  pasBuTb M YrNybuTb 3HaHUSA O AECATUYHON 3anucK AeNCcTBUTENbHLIX Yucen (nepuoamndeckme un
Henepuoanyeckne apoodm).

OyHKUMM

BbINyCKHUK HayuunTCs:



MOHUMAaTb U UCMOMb30BaTh PYHKLUNOHANBbHBIE MOHATUS, S3bIK (TEPMUHBI, CUMBOIYECKNE
0603Ha4veHus);

CTPOUTbL rpadukn anemMeHTapHbIX PYHKLUMIA, nccnenoBaTbh CBOMCTBA YMCIOBbLIX (PYHKLUMIA Ha OCHOBE
N3y4yeHUs NoBeAEHUS NX rPadnKoB;

NOHMMAaTb (OYHKLMIO KaK BaXXHENLLYO MaTeMaTUYEeCKy0 MOAENMb A5l ONUCaHMsa NPoLEeccoB U
SIBNEHUIA OKpPYXKatoLLEero Mmpa, NPUMeHATb (OYHKUMOHANbHbIN A3bIK 4115 ONMCaHUS U UCCneaoBaHns
3aBUCMMOCTEN MexXay PUNYECKUMN BENNYNHAMM:

NOHMMAaTb N UCNOMb30BaTh A3bIK NOCeg0BaTENBHOCTEN (TepMI/IHbI, cuMmBoOJIn4ecKne 0603Haquvm);

NPUMEHATb OPMYIbI, CBA3aHHbIE C apudPMETUYECKON N reOMeTPUYECKON NPorpeccusMmn, n
annapaT, cOpMMPOBaHHBIV NPU N3YYEHUU OPYTMX pa3genoB Kypca, K peLleHunio 3aaady, B TOM
4YMCne C KOHTEKCTOM M3 pearibHOW XU3HW.

BblﬂyCKHVIK nony4ymT BO3MOXHOCTDb:

NpoBOAUTbL UCCMEA0BaHWS, CBA3AHHbIE C U3y4YeHMEM CBOWCTB OyHKLMIA, B TOM YUcre C
NCMONb30BaHNEM KOMMbIOTEPA; Ha OCHOBE rpadduKOB M3yYeHHbIX (PYHKUMI CTPOUTb Bonee crnoxHble
rpadoukn (KyCOYHO — 3aflaHHbIe, C «BbIKONOTLIMMY TOYKaMu 1 T.M.);

ncnonb3oBaTb PYHKLUMOHAMbHbIE NPEACTABNEHUS U CBOMCTBA (DYHKUMIA NS peLleHns
mMaTeMaTU4Yeckmx 3a4ad U3 pas3nuyHbIX Pasgernos Kypca;

pewaTb KOM6VIHVIpOBaHHbIe 3agayun c npuMeHeHnem (bOpMyJ'I M-ro 4yneHa n CyMmbil 1 -nepsBbix
4YrieHoB apmcpmemqecxoﬂ n reomeTqueCKon nporpeccvuh, NPUMEHAA Npn 3TOM annapart ypaBHeHvuZ
N HEPABEHCTB,

NOHMMaTb apUPMETUYECKYO U TEOMETPUYECKYHO NMPOrpeccum kak pyHKLUM HaTypanbHOro
aprymMeHTa; cBA3blBaTb apuMMETUYECKYIO NPOrPEeCcCUto C NIMHENHBIM POCTOM, FEOMETPUYECKYHD — C
3KCMOHEHUMAsIbHbIM POCTOM.

OnemMeHThl I'IpI/IKJ'Ia,EI,HOIZ MaTemMaTukn

BbINyCKHUK HayuuTCcs:

MCNoJ1b30BaThb B X04e pelleHnA 3aaad arieMeHTapHble npeacraBneHnd, CBA3aHHbIe C
I'IpVI6J'II/I)KeHHbIMI/I 3Ha4YeHNAMU BENNYNH;

“cnonb3oBaTb NpocTeiiline crnocobbl NPEACTaBNEeHUs U aHanM3a CTaTUCTUYECKUX AaHHbIX;
HaXOA4UTb OTHOCUTESbHYIO YacTOTY U BEPOSITHOCTb Cry4aiiHOro cobbITus;

pewaTtb KOM6I/1HaT0prIe 3a[1a4un Ha HaxXOXAEeHME Yncra 00 BLEKTOB UM KOMOMHaALNIA.

BbINyCKHMK NONYy4YUT BO3MOXHOCTb!:

MOHATb, YTO YMCMOBLIE AaHHbIE, KOTOPbIE NCMONb3YHTCH ANS XapaKTepUCTUKM OO LEKTOB
OKpYXXatoLLero Mmpa, sIBRsSItOTCS NPENMYLLECTBEHHO NPUBNMKEHHBIMK, YTO MO 3aMUCK
NPMBNUKEHHBLIX 3HAYEHWUIA, CoaepPXKaLLMXCS B MHPOPMALIMOHHBLIX MCTOYHUKAX, MOXHO CYAUTb O
NOrpeLUHOCTU NpUbNMxeHns;

NOHATb, YTO NOrpeLUHOCTb pe3ynbTaTa BbIYMCIEHN OOMMKHA ObITb conamMepmma C norpeLHoCTbo
MCXOOHbIX AAHHbIX;

nprnobpecTn NnepBoHayarbHbI ONbIT opraHM3aumn cbopa gaHHbIX NpY NPOBEAEHMM onpoca
06LLeCTBEHHOIO MHEHWS!, OCYLLECTBNATL UX aHanNu3, NpeacTaBnaTb pedynbTaThl onpoca B BUae
Tabnuupl, AnarpamMmmbl;

r|p|/|o6peCT|/| onbIT NpoBeaeHunsA Cﬂy‘-IaI7IHbIX 9KCNepUMEHTOB, B TOM 4uUcCrie C NoMoLblo
KOMMbKTEPHOIo MoAeNMNPOBaHUA, MHTepnpeTauna nx pe3ynbtaTtoB;

Hay4YnTbCA HEKOTOPbLIM cneunalbHbiM NpuemMam peLlleHns KOM6VIHaTOprIX 3agad.



IlnanupyemMblie pe3yabTaThbl 00y4eHUs ajaredpol B 7-9 kiaccax

HNPEAMETHBIE PE3YJIBTATbBI

e Ajreopa -7
Hcnonvzoéams Tpu pelieHMH MaTeMaTHYeCKHX 3a7ad, HX OOOCHOBAaHUU H
MIPOBEPKE HANJICHHOTO PEIICHUS 3HAHUE O:
- HATypaJbHBIX, NEJBIX, PAIMOHAIBHBIX, HPPAUOHAIBHBIX, IECHCTBUTEIHHBIX
qHCliax;
- CTETICHU C HaTypaJbHBIMH MTOKA3aTEISIMU U UX CBOWCTBAX;
OJTHOYJICHAX W MpaBUJIaxX ACHCTBUIA C HUMH,
MHOTOYJICHAX W MpaBUiIaxX ACHCTBHIA C HUMH,
dbopMynax COKpanEHHOTr0 YMHOKECHHUS;
TOJIECTBAX; METO/IaX JOKa3aTeIbCTBA TOXK/IECTB;
JUHENHBIX YPaBHEHUSIX C OJHOM HEU3BECTHOM M METOJIaX UX PEIICHMUS;
CUCTEMax JIBYX JIMHEHHBIX YpaBHEHHH C JIByMsS HEM3BECTHBIMU U METOAAX UX
percHus.
- BbINOJHAMb IEUCTBUS C OJJHOWICHAMU U MHOTOUYJICHAMU;
- Y3HA6amsv B BBIPAKEHUAX (HOPMYJIBI COKPAIMEHHOTO YMHOKCHUS W TPUMECHSTH

UX;
- pPAackiaovléams MHOTOWICHBI HA MHOYKUTEIIH,
- 8bINOJIHAMb  TOXKACCTBEHHBbIE  NpeoOpa3oBaHUsd  IEIbIX  allre0OpandecKux
BBIPAKCHU;
- 0okaszvleams TIPOCTEHIIINE TOXKIECTBA;
- HaxoOumpu YUCJIO COUYETAHUN U YUCIIO Pa3MEIICHUN;
- peuiams JIUHEUHBIE YPABHECHUS C OJJHOM HEU3BECTHOM;
- pewiamsb CUCTEMBI JBYX JIMHEHHBIX YPaBHEHUM C IByMsI HEU3BECTHBIMU METOJIOM
MTOJICTAHOBKH M METOJOM aJIreOpandecKoro CIOXKEHHUS,
- peuwiamsb TEKCTOBBIEC 33/1a4M C TIOMOIIbIO JTUHEHHBIX YPAaBHCHUHN U CUCTEM;
- HaxXoOumsv PEUICHUsI (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJB3YIOTCSI MATEMaTUYECKUE CPEICTBA;
- co30asamb TIPOAYKT (pe3ylbTaT MPOCKTHOW NEATEIBLHOCTH), NJIs U3Yy4YCHUS W
OTIMCaHUSI KOTOPOT'O UCTOJIb3YIOTCS MaTEMaTUUECKUE CPEJICTBA.
— ymemb npeobpa3oBbiBaTh anrebpanyeckune BblparkeHUa, pelaTb ypaBHEHUA C
OAHOW nNepemMeHHoN;
— Haxodumb obnactb onpeaeneHna GyHKLUUKU, CTPOUTbL rpadUKn NpAMon
NPOMNOPLMNOHANBHOCTU U IMHENHOM QYHKLUMN;
— 8bIM0AHAMb AENCTBMA HAL CTENEHAMM C HATYPaAIbHbIMW NOKA3aTeNAMMU;
—  8bIM0AHAMb CNOXKEHWNE, BbIYMTAHUE U YMHOXKEHME MHOIOY/IEHOB, PAaCKNaAbIBaTb
MHOTO4Y/1IEHbI HA MHOXUTENN;
— npumeHAMb GOPMYJibl COKPALLEHHOTO YMHOXEHUA B Npeobpa3oBaHMAX LeNbixX
BblPa*KEHUI B MHOTOYNEHbI U B PA3/I0KEHUN MHOTOYNEHOB HA MHOXUTENN;
— yMemeb pelaTb CUCTEMbI IMHENHbIX YPAaBHEHWUM C ABYMA NePeEMEHHbIMN U
NPUMEHATb UX MPU PeLleHNM TEKCTOBbIX 3a4aY.

e Ajreopa -8



Hcnonvzosams TIpU pelIEeHMH MaTEMaTHMYECKUX 3a7ad, MX OOOCHOBAaHUU W
MIPOBEPKE HANJIEHHOIO PEIIEHUS] 3HAHUE O:

- anreOpandecKkoi IpoOH; OCHOBHOM CBOWCTBE JIPOOH;

- TIpaBWJIaX AEHCTBUH C alre0pandyecKuMu Apo0OsiMu;

- CTETEHAX C LIETBIMU NTOKA3aTEeSIMA U UX CBOMCTBAX;

- CTaHJAApTHOM BUJE YHCIIA;

k .
- pyHKuMAX y = kx+b, y=x?, y =—, UX CBOHCTBaX U rpaduKax;
X

- TIOHATUU KBAaJIPATHOTO KOPHS U apu(PMETUYECKOT0 KBAJPATHOIO KOPHS;

- CBOMCTBax apu(hMETUUECKUX KBaIPaTHBIX KOPHEH;

- GyHKIMH y = +/x , €& cBOMCTBaX M rpaduKe;

- (opMmyIie Al KOpHEW KBaIpaTHOTO ypaBHEHUS;

- TeopeMe Buera 17151 npuBeAEHHOTO U 00IIEr0 KBaAPaTHOTO YPABHEHUS;

- OCHOBHBIX METOJaxX pEIICHUs UENbIX palUOHAJIBHBIX YpaBHEHUIl: METOe
pa3JI0XKEeHUs HA MHOXKUTEIN U METO/I€ 3aMEHbl HEN3BECTHOM;

- METOJIE€ pelIeHUs JPOOHBIX PAllMOHAJIBHBIX YPaBHEHUI;

- OCHOBHBIX METOJaX PELICHUS CUCTEM PAllMOHAIBHBIX YPaBHEHUH.

- coxpawjams anredbpandeckue 1poou;

- 8bINOAHAMb ApU(PMETUUECKHIE TEHCTBUS C anreOpanyecKuMu ApoOsIMH;

- UCNOL306aMb CBOWCTBA CTENEHEW C MLEIbIMU MOKA3aTeIsIMU TPU PEIICHUU
3azay;

- 3aNUCLIBAMDb YNCIIA B CTAHAAPTHOM BUJIE;

- BbINOJHAMb TOXKIECTBEHHBIC TPEOOPA30BAHUS PAIIHOHATBHBIX BRIPAKEHUM;

- cmpoums Tpapukm QyHKIME y=kx+b, y=x%, vy :g U UCIOJB30BaTh UX
CBOMCTBA NIPU PEILICHUU 33/aY;

- guluucasAms apuMeTHIeCcKue KBaJpaTHble KOPHH;

- npuMeHsmMb CBONCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH NpU pelieHuu
3ajady;

- cmpoums rpaduk GyHKIMA y =~/X M UCHOIB30BATh €TI0 CBOMCTBA IIPH PELIEHHUH
3azay;

- pewiams KBaJIpaTHBIC YPaBHEHUSI;

- npumensms TeopeMy Buera npu peieHuu 3aaady;

- pewiamp 1ENbIE PallMOHATIbHBIE YPABHEHUSI METOIOM Pa3JI0OKEHUSI HA MHOXKUTEIIH
¥ METOJIOM 3aMEHbI HEU3BECTHOM;

- pewiams APOOHBIE YpaBHEHMUS,;

- peuiams CUCTEMbI PALlMOHAIBHBIX YPaBHEHUH;

- pewiams TEKCTOBbIE 3aJayd C I[IOMOUIbIO KBAAPAaTHBIX H PAlUOHAIBHBIX
YPaBHEHUU U UX CUCTEM;

- HaxXO0O0umb PEUICHUs <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOJIb3YIOTCSl MAaTEMATUUECKUE CPEJCTBA;

- co30asams TPOAYKT (pe3yabTaT MPOEKTHOM AESITENBHOCTH), JUIS U3Yy4YEHUS U
OINKCaHUsl KOTOPOTO HUCIIOJIb3YIOTCA MaTEMaTHUYECKHUE CPENICTBA.

— YMEeTb BbINOIHATb TOXAECTBEHHble Npeobpa3oBaHNA PaLMOHaIbHbIX

BbIpa*KeHWM;



— WMeTb npeacraBsieHune 06 MPPaLUnNOHaIbHbIX YNC/N1AX, YMETb BbINOJ/IHATb
npeobpasoBaHusA, coaepHKaliux KOpHY;

— YMETb pewaTb KBagpaTHble YpaBHEHUA, PpaLUMOHaA/IbHblE€ YPABHEHUNA U MPUMEHATD
WX K peLleHunto 3a4ay;

— YMeTb pellaTb IMHENHbIE HEPABEHCTBA C O4HOM NEPEMEHHOM U UX CUCTEMDbI;

— MNPUMEHATb CBOWCTBA CTENEHU C LesibiIM NOKa3aTtesiem B BbIHNCIEHNAX U
npeobpa3oBaHusX;

—  WMeTb HaYaNbHble NpeacTaBAeHnA 0 cbope 1 rpynnUPOBKe CTAaTUCTUYECKUX
AaHHbIX, NX Hal'ﬂﬂ,CI,HOﬁ MHTepnpeTauuun.

o Auredopa-—9
HUcnonvzo6ams Tipu pelieHUH MaTeMaTHYECKUX 3a7ad, UX OOOCHOBAHMHM U IPOBEPKE
HaiJICHHOTO PEIICHUS] 3HAHUE O:

- CBOMCTBaX YHCIJIOBBIX HEPABEHCTB;

- METOJaX PEILICHUS JTUHEHHBIX HEPABEHCTB;

- CBOMCTBax KBaJIpaTUYHON (DYHKIINH;

- METOJaX PEIICHHS KBaJAPATHBIX HEPABCHCTB;

- METOJIE UHTEPBAJIOB JJIsl PEIICHUS PallMOHAIBLHBIX HEPABEHCTB;

- METOJ]aX PEIICHUS] CUCTEM HEPABEHCTB;

- CBOMCTBax ¥ rpaduke QyHKIHMH Y = X" IPU HATYpaIBHOM N,

- OMNPEACICHUN U CBOWCTBAX KOPHEW CTEINECHU N;

- CTEMEHSX C pallMOHAJIbHBIMU MOKA3aTEeNIsIMU U UX CBOMCTBAX;

- OTNPENCJICHUM U OCHOBHBIX CBOMCTBax apu(pMeTHUUECKOUN mporpeccuu; Gopmyie
JUTSL HAXOXKJICHHUS] CYMMBI €€ HECKOJIbKUX TIEPBBIX YJICHOB;

- OTNPENCIICHUN U OCHOBHBIX CBOMCTBAaX IreOMETPUYECKOW mporpeccuu; popmyse
JUTSl HAXOXKJICHHUSI CYMMBI €€ HECKOJIbKUX TIEPBBIX UJICHOB;

- dbopmysie s CyMMbl O€CKOHEYHOM TIeOMETPUYECKOM MPOrpeccuu  Co
3HAMEHATEJIEM, MEHBIITUM 10 MOIYJIIO €AMHUIIBI.

- Ucnonv3zo6ams  CBOWCTBA YHCIOBBIX HEPABEHCTB IS  MPeoOpa3oBaHUS
HEpPABEHCTB;

- 00Ka3vleams MPOCTEHIITNE HEPABCHCTBA,;

- peuiamsv JIMHEIHBIE HEPABEHCTBA,;

- cmpoumys Tpaduk KBagpaTUIHONW (YHKIUUA W MCTIOIB30BAaTh €0 MPHU pPEUICHUU
3ajad;

- peuiams KBaJIpaTHbIC HEPABEHCTBA,

- peuiams pallMOHAIBLHBIC HEPABEHCTBA METOJ0M UHTEPBAJIOB;

- peuiams CUCTEMbl HEPABEHCTB;

- cmpoums Tpaduk GyHKIUU Y = X" IpH HATypalIbHOM NH KMCIIOIB30BaTh €r0 IMPH
pelieHuu 3aaay;

- HaxoOumu KOPHU CTETICHU N,

- UCNONb306amMb  CBOMCTBA  KOpHEW  CTEMEHUM  NIOpU  TOXKAECTBEHHBIX
npeoOpa3oBaHUsX;

- Haxooumbu 3HAYECHUSI CTETICHEH C pallMOHAIbHBIMU MTOKA3aTesIMU;

- pewiamb OCHOBHBIE 3aJlayl Ha apuU(PMETHUECKYyI0 U TeOMETPHUYECKYIO



IPOTPECCHH;
- HaxoOumv CyMMy O€CKOHEYHOU r€OMETPHUUECKON MPOrPEeCcCUU CO 3HAMEHATENEM,
MEHBIIUM IO MOIYIIO €IUHUIIBI,
- HaxXo0ums PEUICHUS (GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJIb3YIOTCSI MATEMATUYECKHE CPEJCTBA;
- co30asamb TPOIAYKT (pe3yJabTaT MPOEKTHOW NEATEIBbHOCTH), Uil MU3YYECHHS U
OMMUCAHUS KOTOPOT'O UCHOJIb3YIOTCA MaTEMAaTUUECKUE CPEICTBRA.

Coaep:xxanue yueOHOro npeamera «Aaredpar»
7 —9 kJaaccoB

7 kiacc:
1. BbIpa:xeHus, TOK1eCTBa, YyPABHEHMUSI.

Yucnossle BelpakeHUs ¢ nnepeMeHHbIMU. [Ipocrelinme nmpeodpa3oBaHus BEIPAKEHUI.
YpaBHEHUE, KOPEHb YpaBHEHUS. JINHEHHOE ypaBHEHUE C OJHOU IEPEMEHHOM. Peuienue
TEKCTOBBIX 33J1a4 METOJOM COCTABJIEHUS ypaBHEHUN. CTATHCTUYECKHUE XaPAKTEPUCTUKH.

OcHosHas yenb — CUCTEMAaTH3UPOBAaTh U OOOOIIMTH CBEACHHS O MPEOOPa30BaHUAX
anredpandecKux BhIPAXKEHUIN U pEIICHUU YPABHEHHM C OHOW MTEPEMEHHOM.

IlepBas Tema Kypca 7 Kiacca SBISIETCS CBSI3YIOIIAM 3BEHOM MEXIYy KypcoM
MaTeMaTUKu 5—6 KIIacCOB U KypcoM aireOpbl. B Hel 3aKperuisitoTCs BBIYMCIUTENbHBIE
HaBBIKH, CHCTEMAaTH3UPYIOTCS U 0000IIA0TCS CBEJIEHUS O MTPE0OPa30BaHUAX BbIPAXKECHUM
Y PELLICHUY YPaBHEHUU.

Haxoxxenvne 3Ha4eHWI YHCIOBBIX M OYKBEHHBIX BBIPAKECHMH Aa€T BO3MOKHOCTH
IIOBTOPUTh C YYaIlUMUCS IpPaBUJIa AEUCTBUM C PAUMOHAIBHBIMHU YHCIAMHU. Y MEHUS
BBITIOJIHATh  apu(METUUECKHEe JEHUCTBHUS C PAIMOHAIBHBIMU YHCIAMU  SIBIISIOTCS
OTOPHBIMU JJIsi Bcero Kypca anreOpel. CreayeT BbISICHUTb, HACKOJIBKO IPOYHO
OBJIQZICIM UMM Yy4Yallluecs, U B CilIydae HEOOXOJUMOCTH OpPraHHU30BaTh MOBTOPEHHE C
I[EJIBI0 JIMKBUAIIUU BBISBIICHHBIX MPOOEoB. Pa3BUTHIO HABBIKOB BBIYHMCICHUN JTOKHO
YAENATBCA CEPbE3HOE BHUMAHHME M B NAIBHEHMIIEM NIPU HW3YyYEHHHM IPYTUX TEM Kypca
anreOphl.

BcBszu ¢ paccmMoTpeHumemM  BOIpoca O CPABHEHWM 3HAYEHUM  BBIPAKECHUH
PaCIIMPSIOTCS CBEAEHUS O HEPABEHCTBAX: BBOAATCSA 3HAKW HEPABEHCTB, JAETCS MOHSATHE
O JBOWHBIX HEPABEHCTBAX.

IIpu paccMoTpenun npeoOpa3oBaHMl BeIpaXeHU (PopMaIbHO-ONEPATUBHBIE YMEHUS
OCTAIOTCsI HA TOM K€ YPOBHE, yJaluecs OAHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJCHUN
Teopuel. BBOIATCS TOHATHUA «TOXKIECTBEHHO DPABHBIE BBIPAXKECHUSD), «TOXKIACCTBO,
«TOXKJIECTBEHHOE TMpeoOpa3oBaHUE BBIPAXKECHUI», COAEpKaHHE KOTOpBIX Oyner
MOCTOSTHHO PAaCKPBIBATHCS W YIIAyOJISTHCSA MPU U3YYCHUH MPeoOpa3oBaHUMN pPa3THMUHBIX
anrebpandecknx BbelpakeHuid. [loguepkuBaercs, 4YTO OCHOBY TOXJIECTBEHHBIX
npeoOpa30BaHUid COCTABJISAIOT CBOMCTBA JIEHCTBUIA HAJl YHCIIAMH.

VYcunuBaercs posib TEOPETUUECKUX CBEJICHHUM MpHU paccMoTpeHuun ypaBHeHui. C
LEebl0 00ecneuyeHus OCO3HAHHOTO BOCHPHUATHUS YYAIIUMHUCA aJITOPUTMOB PEIICHHUS
YPAaBHEHHI BBOJMTCS BCIOMOTrAaTelIbHOE TMOHSITUE PABHOCWIBHOCTH YpPaBHEHUHU,
bopMyUpPYIOTCSI U Pa3bACHAIOTCS HAa  KOHKPETHBIX  MpUMEpax  CBOMCTBA
PAaBHOCWJIBHOCTH. Jla€TCsd MOHATHE JIMHEMHOTO YPAaBHEHUS M HCCIEAYETCS BONPOC O



yucie ero KopHel. B cucreme yrnpaxHeHud 0co00€ BHUMaHUE YJIENSETCS PEIICHHUIO
ypaBHeHHI BUAa ax = bmpu pasmuunbix 3HaueHusx a u b. IIpomomkaercs pabota 1o
(hOPMHUPOBAHUIO y YUYAITUXCSl YMEHHS MCIIOJIH30BATh aIiapaT ypaBHEHUN KaK CPEACTBO
JUISL pEeIIEeHUs] TEKCTOBBIX 3aJ1ad. YPOBEHb CI0KHOCTHU 3a/1a4 3/1€Chb OCTAETCA TAaKUM XK€,
KakK B 6 Kiacce.

N3ydenne TeMbl 3aBeplIacTCs O3HAKOMJICHHMEM YYalluxcsi C MPOCTEUIIMMHU
CTAaTUCTUYECKUMHU XapaKTEPUCTHKAMU: CPEAHUM apu(PMETHIECKUM, MOIOU, METUAHOM,
pa3mMaxoM. Yyamuecs: JOJKHBI YMETh MCIIOJIb30BaTh 3T XapaKTEPUCTUKH I aHAIU3a
pslla JAaHHBIX B HECJIOKHBIX CUTYaLHSIX.

Kommponvuvix pabom: 1
2. CreneHb ¢ HATYPAJBbHBIM NOKa3aTeJIEM.
CTeleHb ¢ HATypaibHBIM IIOKA3aTeIeM i ee cBoiictBa. OpHowieH. PyHKIMH ¥ = X%, y =
XM BX TpadUKH.

OcHosHasa yenb — BBIPAOOTATh YMEHHE BBITIOJHATH JCHCTBUS HAJl CTENCHSIMHU C
HaTypaJbHBIMU MTOKA3aTEISIMH.

B nanHol Teme maetcs onpeneneHne CTENeHU ¢ HaTypallbHbIM MoKa3areneM. B kypce
MaTeMaTUKH O Kjacca ydaliuecs YK€ BCTPEUaIUCh ¢ MpUMEpaMu BO3BEACHUS YHCEN B
CTEIICHb. B CBS3M C BBIUMCIEHMEM 3HAYEHUM CTEIIEHM B 7  KIAcce  JIaeTcs
MPEJCTABIICHUE HAXOXXJIECHUM 3HAYCHUM CTENEHW C TIOMOIIbIO  KaJIbKYJSITOpA.
PaccmaTtpuBaroTcsi CcBOMCTBa CTENEHM C HaTypaldbHbIM TNOKazareneM. Ha mnpumepe
JI0OKa3aTeIbCTBa CBONCTB CTENICHH y4Yalluecs BIEPBbIE 3HAKOMSATCA C
JI0Ka3aTelbCTBAMH, TPOBOJUMBIMHU Ha anrebpanyeckoM matepuane. CBOMCTBA CTENEHU
C HaTypaJibHbIM MOKa3aTEJIEM HaXOIAT MPUMEHEHUE TMpPU YMHOXKEHUU OJIHOUYIECHOB
M BO3BEICHUM OJHOYIECHOB B CTEIEHb. [IpM HAXO0XKIACHWM 3HAYEHUW BBIPAXKECHUM,
coJiepKaluX CTENEHU, 0c000€ BHUMAaHHE CIIETyeT OOpaTUTh HA MOPSIIOK JIEHCTBUM.

PaccMotpenne (yHKIMA y = X°, Yy = X TO3BOISET MNPOJOKATH pPaboTy o
(GbOpMHUPOBAHUIO YMEHUW CTPOUTh M 4HUTaTh rpaduku ¢GyHKIui. BaxHo o0paTuTh
BHHMAHHE YUAIIUXCA Ha OCOOCHHOCTH rpaduka (QYHKIHH y = X°: rpadyK IPOXOIUT
yepe3 HayaJlo KOOpJIMHaT, och OysBISETCS €ro OCbI0 CHMMETPUH, TpauK pacnoyiokeH B
BEPXHEU IMOJYTIOCKOCTH.

YMeHre CTpouTh rpaduky QYHKIHN y = X°H Y = X HCIOIB3YeTCs IS 03HAKOMJICHHS
y4Yaluxcs ¢ rpaduueckum cnocoOoM perieHus] ypaBHEHHM.

Komwmponvuvix pabom: 1
3. MHoOro4jeHsl.

Muorousnied. CioKeHWe, BBIYUTAHUE M YMHOXXEHHE MHOTOWICHOB. Pa3znoxkeHue
MHOT'OYJICHOB HA MHOKHUTEJIH.

OcHnosHas yenrb — BBIPAOOTaTh YMEHUE BBITIOJNHATH CIIOXKEHUE, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB U Pa3JI0KEeHUE MHOTOUJICHOB HA MHOXKHUTEIH.

JanHas Tema urpaet GyHIaMEHTATBHYIO POJIb B (DPOPMUPOBAHUM YMEHUS BBIMOJTHSTH
TOXJIECTBEHHBIC TIPEOOpa3oBaHus aNredpandeckux BbIpakeHuil. DopMupyeMble 37eCh
(bopMalIbHO-OTIEpAaTUBHBIE YMEHHMSI SIBIIIOTCS OMOPHBIMU TMPU H3YYEHHH ACHUCTBUN C
palMOHAIBHBIMU JPOOSMU, KOPHIMU, CTENIEHSIMU C pallMOHATILHBIMU MOKA3aTESIMU.

N3ydenune TeMbl HAYMHAETCS C BBEACHUS MOHITUN MHOTOYJIEHA, CTAHAAPTHOTO BHJIA
MHOI'OYJIEHA, CTETIEHU MHOTOUYIeHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT aJITOPUTMBbI
JNEUCTBUM C MHOTOWICHAMHM — CJIOKEHHUE, BBIUUTAHUE W YMHOXKEHHUE. Yyaluecs
JOJKHBI [IOHUMAaTh, YTO CyMMY, Pa3HOCTb, IPOU3BEAECHUE MHOTOWICHOB BCETJa MOYKHO



NpPEICTaBUTh B BHJIE MHOTOWICHA. J[EHCTBUS CIIOKEHWS, BBIYUTAHHUS W YMHOXKCHUS
MHOTOYJIEHOB BBICTYIAIOT KaK COCTaBHOW KOMIIOHEHT B 33/IaHUAX Ha MpPeoOpa3oBaHUs
nenbix BeIpakeHuid. [loaToMy HerenecooOpa3HO MepexoAuTh K KOMOMHHPOBAHHBIM
3aJJaHUSIM TIPEXKJIE, YEM YCBOCHBI OCHOBHBIE aITOPUTMBI.

Cepbe3Hoe BHUMaHHE B JITOM TeMe YIEISIETCS Pas3IoKEHHWI0O MHOTOUYICHOB Ha
MHOKUTEIH C TOMOIIbIO BBIHECEHHS 3a CKOOKM OOIIEro MHOXHTENIS U C IMOMOIIBIO
rpynnupoBkd. COOTBETCTBYIOIIKE IPe0Opa30BaHUs HAXOAT IMIMPOKOE MPUMEHEHUE KaK
B Kypce 7 Kiacca, Tak U B MOCJIEAYIOINUX KypcaX, 0COOCHHO B JCHCTBHUAX C paIliOHAb-
HBIMHU JPOOSIMH.

B nmanHOW Teme ydamuecs BCTPEYAIOTCS C MpPUMEpaMd  HUCIIOJIb30BaHUS
paccMaTpuBaeMbIX MPEeoOpa3oOBaHUil TP PEIICHUN Pa3HOOOPA3HBIX 3ajad, B YACTHOCTH
NpU PEIICHUH YpaBHEHUH. DTO MO3BOJISET B XOJ€ M3yUEHUSI TEMbl IPOJAOKUTH PaboTy
no (GOPMUPOBAHMIO YMEHHUsS peIlaTh YpaBHEHHS, a TaKXKe pPEIaTh 3aJaddl METOIOM
COCTaBJICHUS YpaBHCHHN. B 49WCIO yrpakHEHUH BKIIIOYAIOTCS HECJIIOXKHBIC 3aJaHUs Ha
J0Ka3aTEeNbCTBO TOXK/IECTBA.

Konmponvuuvix pabom: 1
4,  @opMyJbl COKPAIIEHHOT0 YMHOKEHUSI.

®opmyinsl (a + b)? =a® £ 2ab + b°, (@ +b)’=a> + 340 + 3ab* £ b% (@ +b) (@* + ab
+ b%) = ¢ +b®. [IpumeneHne OPMYTT COKPAIICHHOTO YMHOXCHHS B IPE0Opa30BaHMAX
BBIPAKEHUU.

Ocnoenass yenb — BBIPpAOOTaTh yMEHHE NPHUMEHATH (OPMYJIBI COKPAIEHHOTO
YMHOXEHHUSI B MPEOOPA30BAHMSIX IEIBIX BBIPAKCHUN B MHOTOWICHBI M B Pa3JIOKCHHH
MHOTO4YWICHOB Ha MHOXHUTEJIH.

B nmanHOoM Teme mpopoikaeTcss pabora mo (HOPMHUPOBAHUIO y YYAIUXCS YMEHUS
BBITIOJIHSTH TOXJIECTBEHHBIE MPE0OpPa30BaHUS 1IENIbIX BhIpaxeHu. OCHOBHOE BHUMaHUE
B TeMe ymemsiercst popMylaMm (a - b) (@ + b) = a° - b (a £ b)* = & + 2ab + b’
VYyammecss MOMKHBI 3HATh AT (QOPMYJIIBI U COOTBETCTBYIOIIUE  CIIOBECHBIC
(bOpMyIIMPOBKH, YMETh MPUMEHSAThH UX KaK «CJIeBa HAMPABO», TaK M «CIIPaBa HAJICBOY.

Hapsily ¢ yKasaHHBIMH PacCMAaTpHBAIOTCS Taioke hopmynsl (@ + b)® = a’+ 34°h +
3ab* +b° a® £ b% = (a +b) (@ + ab + b®). OgHAKO OHM HAXOIAT MEHBIICE IPUMEHEHHE B
Kypce, MO3TOMY HE CIeAyeT W3JHIIHE YBJICKAThCS BBHIMOJIHCHHEM YIPaXKHEHUH Ha HMX
HCIIOJIb30BaHUE.

B 3ak1r0unTeNbHON YaCcTH TEMBI paCCMaTPUBACTCS MPUMEHEHHUE Pa3TUYHBIX ITPUEMOB
Pa3NIOKEHHS] MHOTOWICHOB Ha MHOXHTENH, a TaK)Ke HCIOJIb30BaHHUE MPEOOpa3oBaHUI
IEJTBIX BBIPKEHUH JIJIS pEIICHHSI IMTUPOKOTO Kpyra 3a/1ad.

KoumponwbHoix pabom: 2
5. ®dyHkumum.

OyHkiusa, obnacte ompenencHus (QyHKIWMWA. Bbpruncnenue 3HaYeHUN (QYHKIUU 110
dbopmyne. I'padpux pynkmuu. [psmas npomnoprimoHadbHOCTh U ee rpaduk. JIuHelHas
byHKIMS 1 ee TpaduK.

Ocno6Hass yenb — O3HAKOMHTH YYaIIMXCS C BaXHEUIIMMU (PYHKIIMOHATHHBIMHU
NOHATUSAMUA U C TpaduKaMu TPSIMON TPOMOPIUOHAIBHOCTH W JIMHEHHOW (QyHKIHMU
o0111eT0 BHIA.

JlanHasi Tema SIBISIETCS HAYaJIbHBIM ITAllOM B CHUCTEMATUYECKOW (DYHKIIMOHATHLHOU
MOJTOTOBKE yYalIuXCcs. 3/1eCh BBOJATCS TakKuWe MOHATHs, Kak (yHKIHWsA, apryMeHT,
obnactp omnpeaeneHus (QyHkuuu, Trpaduk GyHkiuu. DyHKIUS TpakTyeTcs Kak



3aBUCUMOCTb OJHOM IIEPEMEHHOM OT APYrou. YYallWecs IMOJYy4arT IEPBOE
npescTaBlIeHue O crnocobax 3amaHus (GyHKIuU. B naHHON Teme HaunHaeTcs paboTa 1o
(hOpPMHUPOBAHUIO y YYAIIUXCS YMEHUW HAXOAWTHh MO (opmyse 3HaueHuEe (PYHKIMHU 10
M3BECTHOMY 3HAUYCHHUIO apTyMEHTa, BBITIOJHSITH TY ke 3a7aqy 1o rpaduKy U pemarh 1o

rpaduky oOpaTHyIO 3a1ady.
QOyHKIMOHAIBHBIE TOHATHSA TOJIYYalOT CBOIO KOHKPETH3ALMI0 NPU HW3YYECHHUH
JUHEHHON (DYHKIMU W €€ YacTHOTO BHJAa — MPSAMOM MPONOPIHMOHATIBLHOCTH. YMEHHUS

CTPOUTH U YUTATh TpauKu 3TUX PYHKIUNA MIUPOKO HUCIOIB3YIOTCS KaK B CAMOM Kypce
anreOpbl, TaK U B Kypcax reoMeTpuu U (pu3uku. Ydaiiuecs NOKHBI MOHUMATh, Kak
BJIUSIET 3HAK KOA3(PUIMEHTa Ha PACIOJIOKEHUE B KOOPAUHATHOM TUIOCKOCTU rpaduka
byukun y = Kx, rae u K # 0, kak 3aBucHT OT 3HaueHuiK ub B3amMmHOe pacronoxenue
rpadukoB aByX (yHKIUH Bugay = Kx + b.

®opmupoBaHue BceX (PYHKUMOHAJIBHBIX MOHSATUH U BBIPAOOTKA COOTBETCTBYIOLIMX
HABBIKOB, a TAK)K€ M3YYEHHE KOHKPETHBIX (PYHKIUH COMPOBOXKIAIOTCS PACCMOTPEHHUEM
MIPUMEPOB pEATbHBIX 3aBUCUMOCTEN MEXAY BEIIMYMHAMU, YTO CIIOCOOCTBYET YCUIICHHIO
MPUKJIAAHONW HAIIPABIEHHOCTH Kypca aiareOphl.

Konmponvuuvix pabom: 1
6. Cucrembl JUHEHBIX YPABHEHMIA.

Cucrema ypaBHeHui. PemieHne cHCTEMBI IBYX JIMHEMHBIX YPaBHEHHM C JBYMs
IIEPEMEHHBIMU W €T0 TeOMETpUYecKas HMHTEpHpeTranus. PemeHne TEKCTOBBIX 3ajad
METO/IOM COCTaBJICHUS! CUCTEM YPAaBHEHHI.

OcHo6Has yenb — O3HAKOMUTD YYAIIUXCSl CO CIIOCOOOM PEIIEHUs] CUCTEM JIMHEWHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU, BbIPa0OTAaTh YMEHUE PEIlaTh CUCTEMbl YPaBHEHUM U
IIPUMEHSATD UX MPU PEIIEHUH TEKCTOBBIX 3a]1a4.

N3ydenune cuctem ypaBHEHHI pacrpenensieTcsa Mexay Kypcamu 7 u 9 knaccoB. B 7
KJIacCE€ BBOJUTCS TIOHATHE CHUCTEMBI W PacCMATPUBAKOTCA CHUCTEMBI JIMHEMHBIX
YpPaBHECHUH.

N3noxenne HaYMHAETCA C BBEIACHUS IOHATHS <JIMHEMHOE YPAaBHEHHE C JBYMS
IIEpEMEHHBIMUY». B cuCTeMy yIpaXXHEHHWH BKIJIIOYAKOTCS HECIOXKHBIE 3aJaHUS Ha
pelieHe JIMHEWHbBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU B LIEJIBIX YUCaX.

dopmupyeTcst yMeHHE CTpOUTh rpaduk ypaBHeHusia + by = ¢, tne a # 0 wim b# 0,
NIpU pa3jMYHBIX 3HAYCHUAX «, D, ¢. BBenenue rpaduyeckrx oOpa3oB JgaeT BO3ZMOXKHOCTh
HAarJSIHO HUCCIIEA0BATh BOIIPOC O YUCIIE PELICHUN CUCTEMBI ABYX JIMHEWHBIX YPABHEHUUN
C IBYMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHON TEME 3aHMMAET U3Y4YEHHUE AITOPUTMOB PEIIEHUS CHCTEM
IBYX JIMHEWHBIX YpaBHEHUH C JBYMs [E€PEMEHHBIMH CIIOCOOOM TMOACTAaHOBKU U
crocoboM cioXeHHus. BBeneHue CHCTeM MO3BOJSET 3HAYUTEIBHO PACHIMPUTH KPYyT
TEKCTOBBIX 3aJ]ad, PEIIaeMbIX C MOMOINbBIO ammapaTta anreOpsl. llpumenenue cucrem
YIOPOIIAET MPOLECC MEPEBOIa JaHHBIX 3a/1a4l C OOBIYHOTO S3bIKA Ha SI3bIK YPaBHEHHIA.

Koumponvnvix pabom: 1
7. IloBTOpEHME.
OcHnosnas yens. IloBTOpUTH, 3aKpenuTb U 0000HIIUTH OCHOBHbIE 3YH,
NOJIyYEHHBIE B 7 KJIacce.
Konmponvuvix pabom: 1



e 8 KJiacc:

1. PanmonanbHbIe ApoOH.
PanmonanpHass  1poOb. OcHOBHOE  CBOWMCTBO  JpoOu, COKpaleHue apooei.

. k
ToxnaecTBeHHbIE TPeoOpa3oBaHUsl pAIMOHANBHBIX BbIpakeHU.DyHKIMA y=— U ee
X

rpaduk.

OcHosHnas yenp — BBIPAOOTaTh YMEHHUE BBHITIOJNHATH TOXKICCTBEHHBIC MPEOOpa30BaHUS
pallMOHAJIBHBIX BBIPAXKEHUH.

Tak kak JEeHCTBUS C pAllMOHAIBHBIMU JPOOSIMU CYIIIECTBEHHBIM 00pa30M OMUPAIOTCS Ha
JEeUCTBUSL C MHOTOWICHAMH, TO B Hadaje TeMbl HEOOXOIUMO TMOBTOPUTH C yUAIIUMHCS
npeoOpa3oBaHUs ENIBIX BEIPAKEHUH.

['maBHOE MeCTO B JIaHHOM TeME 3aHUMAIOT aJITOPUTMBI JEHCTBUH NpOoOSMHU. Ydaluecs
JOJDKHBI TTIOHUMAaTh, YTO CYMMY, Pa3HOCTb, IPOM3BEJCHUE M YacTHOE IpoOei Bcerja
MOYKHO TIPEACTaBUTH B BUE ApoOu. [IprobpeTacMblie B TaHHOM TeMe YMEHHUS BBITIOTHATH
CIOKCHHE, BBIUMTAHUE, YMHOXCHHUE U JCJICHHE ApoOed SBISIOTCS OINOPHBIMHU
npeoOpa3oBaHUAX JApPOOHBIX BhIpaxkeHUWH. lloaTomMy wuM creagyer ynenuTb oco0oe
BHHUMaHHe. HenenecooOpa3HO MNepexoauTb K KOMOMHMPOBAHHBIM 3alaHHUSIM Ha BCE
JNEUCTBUSL C APOOSIMU TIpeXxe, 4eM Oyay YCBOEHBI OCHOBHBIE aJlTOPUTMBI. 3aJaHusl Ha
BCE JICUCTBUSI C APOOSMU HE TOTKHBI ObITh U3JIUIITHE TPOMO3AKUMHU U TpyJaoeMKuMu.IIpu
HaxXOXJICHUU 3HAUYCHUM JpoOeil naroTcs 3alaHusi Ha BBIYMCICHUS C TMOMOIIBIO
KaJIbKyJIATOpa. B MaHHONW Teme paclUpsIOTCS CBEIACHUS 0 CTaTUCTUYCCKHX
XapaKTePUCTUKAX. BBoaurcs MOHATUE CPEAHEr0 TapMOHUYECKOro psiaa
MOJIOKUTENbHBIX — 4YKcel.JI3ydeHue TeMbl 3aBepIIaeTCs PacCMOTPEHHEM CBOMCTB

rpadukadyHKIUN y = K :
X

Konmponvuwvix pabom: 2

2. CTeneHb ¢ 1eJbIM NOKa3aTejieM. JJIeMeHThbl CTATUCTHKH.
CrtenieHb ¢ LIE€NIBIM TOKa3zaTeaeM U ee cBoicTBa. CtaHmapTHbIA BujA uucia. HadaiabHbie
CBeJICHUSI 00 OpraHU3aIMu CTATUCTUUECKUX UCCIIEAOBaHUM.
OcHnognasi yenb — BBIPA0OTaTh YMEHHE MPUMEHSTh CBOWCTB, CTENEHH C IEIbIM
MOKa3aTejieM B BBIUMCICHUSX M MpeoOpa3oBaHusXx cHOPMUPOBATH HaydaJbHbBIC
MpEJCTaBICHUsI O cOOpe W TPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, WX HarJsIHOM
WHTEPIPETALINH.
B »sroit Teme QopMmynupyroTCs CBOMCTBAa CTENEHU C IEJIBIM TOKazaTeaeM. Meton
JIOKA3aTeNbCTBA ATUX CBOMCTB IIOKAa3bIBAECTCS HA MNPUMEPE YMHOMXKEHHS CTENEHEW C
OJMHAKOBBIMM OCHOBAaHUAMHU. JlaeTCs MOHATHE O 3aIllMCH YKCIa B CTAHIAPTHOM BHJIE.
[TpuBoasTCS TIPUMEPHI UCIIOJIB30BAHUS TAaKOW 3amiCcH B (DU3UKE, TEXHUKE U IPYTUX 00-
JIaCTIX 3HAHUH.
VYyammecs: monaydarOT HaudaJdbHBIE TMPEJCTABICHUS 00 OpraHM3allid CTATUCTUYECKUX
uccinenoBanuii. OHM 3HAKOMATCS C TOHSATHSMH TE€HEPAIbHOM U  BBHIOOPOYHOU
COBOKYNHOCTH. [IpuBOIATCS mpuMephl MPEICTaBICHUSI CTATUCTUYECKUX JTAHHBIX B BUJE
TaOJIUIl YaCTOT U OTHOCUTEJIBHBIX YaCTOT. YYaluMcsl IIpeiaraloTcs 3aJaHus Ha Hax0XK-
JIeHHe 10 TabJiMile YacTOT TaKMX CTAaTUCTHYECKUX XapaKTEPUCTHUK, KaK CpeHee
apudmMeTHIecKoe, Moja, pazMax. PaccmaTpuBaeTcst BOMPOC O HATISIAHOW MHTEpIpETalliu
craTucTuuecko  wHbopmanuu. M3BecTHbIE  ydaliuMcs  CIOCOOBI  HArJISHOTO



NPEICTAaBIICHUS CTATUCTUYECKUX JAHHBIX C MOMONIBIO CTOJOYATHIX W KPYrOBBIX AHa-
rpamMM PacLIMPSIOTCS 3a CUET BBEACHUS TAKUX NOHATUMN, KaK ITOJIUIOH U THCTOrPaMMa.
Koumponvnvix pabom: 1

3. KBaapaTHble KOPpHH.
[TonsiTe 06 MppannoHaANBbHBIX YHciaax. OOmMe cBeJeHUS O ACHCTBUTENBHBIX YHCIaX.
KBanpatuslit kopenb. [loHATHE 0 HAXOXACHUN MPUOIMKEHHOTO 3HAUYEHUSI KBAaJIPATHOTO
kopHs. CBolicTBa KBajpaTHbIX KopHeW. I[IpeoOpazoBaHus BbIpaXEHUH, COAEPKALIUX
KBajpaTHble KOpHH. DYHKIHUA y =+/x , €€ CBOHCTBA U rpaduK.
Ocnognas yenb — CUCTEMATH3UPOBATH CBEICHUS O PAlMOHAIBHBIX YHUCIAX U JaTh
npe/cTaBlieHne 00 UppalMOHAIBHBIX YHUCIAX, PACHIMPUB TEM CaMbIM MOHATHE O YHCIIE;
BbIpa0OTaTh yMEHHE  BBINOJHATH MPEOoOpa3OBaHUs  BBIPAKEHUM,  COAEpIKAIIUX
KBaJpaTHbIE KOPHHU.
B nmanHOM Teme ywamMecs IMOJIy4aloT HavyaJlbHOE IMPEJACTABICHUE O IOHIATUU
nerucTBUTENBHOTO uncia. C 3ToH 1efbio 00001at0TCsl U3BECTHBIC YUalllUMCSl CBEICHUS O
PalMOHANIBHBIX YnCax. /(s BBeIEHUS NOHATUS UPPALUOHAIBHOTO YHCIIA UCIIOIb3YETCA
MHTYUTHBHO IIPEICTABICHHE O TOM, YTO KaXIbl OTPE30K HMMEET IJIMHY U IIOTOMY
Ka)XJI0W TOYKE KOOPAMHATHOM MPSAMOU COOTBETCTBYET HEKOTOPOE uucio. Iloka3piBaercs,
YTO CYIIECTBYIOT TOUKH, HE UMEIOIIME PAIIMOHAIBHBIX adCLHUCC.
IIpu BBEiEHUM NOHATHUS KOPHS ITOJIE3HO O3HAKOMMTH yUYalUXCsl C HAXO0KJICHUEM KOpHEH
C IIOMOIIIBIO KaJIBKYJIATOPA.
OCHOBHOE BHHMMAHHE YAENAETCA MOHATHUIO apU(PMETHUYECKOrOo KBaJIPATHOTO KOPHS U
CBOMCTBaM apr(pMETUUECKUX KBaJIPaTHBIX KOpHEH. J[oKa3bIBalOTCS TEOPEMBI O KOpPHE U3

IIPOU3BEJICHUS U APOOH, a TAKKE TOKIECTBO +a’ =|a|, KOTOpBIE NOIYy4YaOT IPUMCHECHHE

B TMPeoOpa3oBaHUSAX BBIPAKECHHM, COAepXkKaIMX KBajapaTHblie KOopHHU. CrenuanabHOe
BHUMAaHHE YJIETSETCS OCBOOOXKIEHUIO OT WPPAIMOHAIBLHOCTH B 3HAMeHaTese JpoOu B

a a
NORNCERCE
KOPHH, YacCTO HCIIONB3YeTCS KaKk B CAaMOM Kypce anreOpbl, TaKk U B Kypcax T€OMETPHH,
anreOpbl M Ha4YaJl aHAJIU3a.

[Iponomxkaercs pabota MO pa3BUTHIO (DYHKIMOHAIBHBIX MPEICTABICHUN YyJallnuxcs.
PaccmatpuBaroTcss QyHKIMS 6=+/6, ee cBoiicTBa u rpaduk. IIpu usydenun (QyHKIMH

BBIPAKECHUAX BHUJIA YMeHuenpeoOpa3oBbIBaTh BBIPAKEHUS, COJEPIKAIIHE

y = +/x TOKA3bIBACTCS €€ B3AaMMOCBS3b C (QYHKIHEH y = X%, rae x > 0.
Konmponvuvix pabom: 1

4, KBagpaTHbie ypaBHeHusI.
KBanparnoe ypaBHeHue. Popmyna KOpHEH KBaJpaTHOro ypaBHeHUs. PemeHue
palMOHAIBHBIX YpaBHEHUM. Pelienue 3anay, NpuBOASIINX K KBAJIPATHBIM YPABHEHUSAM U
NPOCTEUIINM PALUOHAIBHBIM YPAaBHEHUSIM.
OcHognas yenb — BbIPA0OTaTh YMEHMSI pelllaTh KBAaApaTHbIC YpaBHEHUs U MpOCTeHIne
palMOHAJIbHBIE YPABHEHHUS U IIPUMEHSATh UX K PEIICHUIO 3a]1a4.
B nHawane TeMbl NPUBOASTCA MPUMEPHI PELICHUS HEIMOJHBIX KBAJPATHBIX YPaBHEHUU.
DTOT MaTepual CUCTeMaTU3npyeTcs. PaccMaTpuBarOTCs alrOpUTMbl PELIEHUS] HETTOIHBIX
KBaJIPAaTHBIX YPABHEHHUU PA3JIMYHOTO BHUA.
OCHOBHOE BHUMaHUE CIEAYET yAEIUTh PEIICHUIO YPAaBHEHHI BUAA ax’+ bx +c=0,rmea
# 0, ¢ ucnonbs3oBaHueM (GopMmyibl KopHed. B gaHHONM Teme ywamiuecs 3HAKOMATCS C
dbopmynamu Bueta, BhIpaKarOIMIMMHU CBS3b MEXKIY KOPHSIMHU KBAJpPAaTHOTO YpPaBHEHUS U



ero kodgduiuenraMmu. OHU HCNONB3YIOTCS B JalbHEWIIEM MpU J0KA3aTENIbCTBE
TEOPEMBI O PA3JIOKEHUH KBAIPATHOIO TPEXUJIEHA HA JIMHEWHBIE MHOKHUTEIIH.
VYyammecss OBIIaIEeBalOT CHOCOOOM pelIeHUs JpPOOHBIX PpPalMOHAIBHBIX YpaBHEHUH,
KOTOPBI COCTOMT B TOM, YTO PELICHHWE TAKUX YPAaBHEHUH CBOJUTCA K PELICHUIO
COOTBETCTBYIOIIMX LEJbIX YPABHEHUH C MOCHEAYIOIIUM HCKIOYEHUEM IMOCTOPOHHUX
KOpHEW.
N3yyeHne AaHHOW TEMBbI IO3BOJSET CYIIECTBEHHO pACIIMPUTH amnmnapaTr ypaBHEHUH,
UCIIOJIb3YEMBIX JUUIS PEIICHHs TEKCTOBBIX 3a1a4.
Konmponvuwix pabom: 2

5. IloBTOpEHHUe.
Ocnoenas yenw. 110BTOpUTH, 3aKpenUTh U 00001IUTh OCHOBHBIE 3YH, noiydyeHHsle B 8
KJ1acce.
Koumponvnvix pabom: 1

e 9 kiuacc
1. HepaBeHncrBa.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. [IoWIeHHOE CIIOKEHUE U YMHOKEHUE YMCIIOBBIX
HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI.
OcHnognass  yenb — O3HAKOMUTH YYalllUXCS C MPUMEHEHHE: HEPABEHCTB [JISI OLIEHKHU
3HAUYEHUN BBIpAKEHUH, BbIPA0OTaTh YMEHHE pellaTh JIMHEHHBbIE HEPABEHCTBA C OJHOU
NepeMeHHON 1 uX cucteMbl. CBOMCTBA UMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha
KOTOPOW OCHOBAHO PEUICHHUE JIMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOU. T pembl o
MOYJIEHHOM CJIOKE€HMM W YMHOXXEHUM HEPABEHCTB HAXOJWUTh TPUMEHEHUE NPHU
BBIMIOJIHEHUH MPOCTEHIINX YIPAXKHEHUW HA OLEHKY BBIPAXKCHUH IO METOAY TpPaHMUII.
BBoasTcs MOHSTUS ~ aOCONIOTHOM  TMOTPEIIHOCTU U TOYHOCTH  MPUOIMOKEHUS,
OTHOCUTEJIbHOM MOTPEIIHOCTH. YMEHHUS NPOBOAUTH ACAYKTHUBHBIE PACCYXKICHUS
MOJy4aroT pPa3BUTHE Kak IMPU JOKA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIpHU
BBIMNOJIHEHNH YIIPAXKHEHUN HA JOKA3aTeILCTBA HEPABEHCTB.
B cBs3u ¢ penieHHEM JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAETCsl MOHSTHE O
YHUCJIOBBIX MPOMEXKYTKaX, BBOJSTCS COOTBETCTBYIOIIME HAa3BaHUS M O0O3HAUYCHUSI.
PaccMoTpeHnto cucteM HEPABEHCTB OJHOW MEPEMEHHOM NMPEAIIECTBYET O3HAKOMIICHUE
YYAIIUXCS C TOHATUSAMU TIEPECEUCHUS U 00bETMHEHUSI MHOYKECTB.
IIpu pemieHMM HEPABEHCTB HCHOJB3YKOTCS CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB,
KOTOPBIE Pa3bACHSIOTCS Ha KOHKPETHBIX MpuMepax. Ocoboe BHUMaHUE CIEAYET YIACIHUTh
0TpabOTKE YMEHHUS pelaT MPOCTeHIITMe HepaBeHCTBa BUaa ax >h, ax <b, ocTaHOBHUBINKCH
CIelMJIbHO Ha citydae, korjaaa <0.
B sT10li TemMe paccmaTpuBaEeTCs TAKKE PEIICHUE CUCTEM ABYX JIMHEHMHBIX HEPABEHCTB C
OJHOW TIEPEMEHHOM, B YAaCTHOCTH TaKUX, KOTOPBIE 3alMCaHbl B BHUJE JIBOWHBIX
HEPABEHCTB.
Konmponvuuvix pabom: 1

2. Kpaaparuunas pyHKIus.
Oynkums. CsoiictBa ¢(yHkuui. KBagparHeiii TpexwieH. PasnoskeHue KBagpaTHOTO
TpexwieHa Ha MHOxuTenu. DyHKOus y = ax” + bx + ¢, ee cBoiicTBa u rpaduk.
CrenenHasi pyHKIIHS.



OcHosHas yenb — PACIIUPUTH CBEJICHUS O CBOWCTBAaX (PYHKIMI, O3HAKOMUTD YHaIlIUXCs
CO CBOMCTBaMH U rpakoM KBaJApaTUIHON QyHKIUH. |
B nauane Tembl cucteMaTH3UpPYIOTCs CBeACHUS O (QyHKUUAX. [IoBTOpSIOTCS OCHOBHBIE
NOHATHUS: (DYHKIMS, apryMeHT, oOjacTb ompeneneHus (yHkuuu, rpaduk. Jlarorcs
MOHSTHUS O BO3PACTAaHUU M YOBIBAaHUM (QYHKIIMH, TPOMEXKYTKaX 3HAKOIOCTOSHCTBA.
Tem  cambiM co3maercss 0a3a Il yCBOEHHS CBOMCTB KBAaJpaTUHYHOW WU CTENEHHOU
byHKIUi, a Takke Ui AalbHEHIIero yriayoneHus (yHKIHMOHAJIbHBIX MPEICTaBICHUN
IpY U3yYEHUU Kypca aJireOpbl U Havajl aHaJInu3a.
[ToArOTOBUTENBHBIM 1IATOM K M3YYEHHUIO CBOWCTB KBAJIPAaTUYHOW (DYHKIIMM SIBIISIETCA
TaKKE€ PACCMOTPEHHE BOMNPOCA O KBAJAPATHOM TPEXUJIEHE M €ro KOPHSX, BBIICICHUU
KBaJpaTa JABY4YJICHA U3 KBAJAPATHOTO TPEXUJICHA, PA3JI0KEHUU KBAAPATHOTO TPEXUJICHA
Ha MHOYKUTEJIN.
V3yuenue KBaApaTHUHON (YHKIIMH HAYMHACTCSA C PACCMOTPEHHs (GYHKIMH y = ax’, ee
CBOMCTB M OCOOEHHOCTEH rpaduka, a TakKe IPYIMX YaCTHBIX BUJOB KBaJpaTUYHOMN
DyHKIHE — GyHKIMA y = ax’ + b, y = a (x - M)>. DTH CBEICHUS UCIONB3YIOTCS HPH
M3YYEHUU CBOWCTB KBAAPAaTUYHON (yHKIMH oOmiero Buaa. BakHo, 4ToOBI ywamiuecs
MoHsHN, 9To rpaduk GyHKUHH y = ax° + bx + ¢ MoeT ObITh MOMydeH u3 rpaduka
QYHKIHE y = ax°C [OMOMIBIO ABYX MAPaiUICIbHBIX TEPEHOCOB. [IPHEMBI MOCTPOCHHMS
rpaduka dyHKImEM Y = ax> + bx + ¢ 0TpabaTHBAIOTCSA HA KOHKPETHBIX IpHMepax. IIpu
3TOM 0c000€ BHHMAHHE CJEeAyeT YACIUTh (OPMHUPOBAHUIO Y VYYAIIUXCA YMEHHS
yKa3bIBaTh KOOPAMHATHI BEPUIMHBI IapaloJibl, €€ OCb CUMMETPHUH, HAIpaBJICHUE BETBEH
napaboJIbl.
IIpyn u3yyeHMM HTOM TEMbl NAIBHEWIIEE PA3BUTHUE MOJIy4aeT YMEHUE HAXOJIWTh II0
rpaguKy MPOMEXKYTKH BO3pacTaHUS U YOBIBaHUS (PYHKIIMM, a TaKKe MPOMEKYTKH, B
KOTOPBIX (PYHKIIUSI COXpaHSET 3HAK.
Vyamuecss 3HaKOMSTCS CO CBOMCTBAMH CTENCHHOW (DYHKIMH y = X NIPH YETHOM H
HEYETHOM HATYpaJbHOM IIOKa3aTese Nn. BBoauTcs NoHsATHE KOpHs ra-i creneHu. OHu
MOJIy4arOT MPEACTABICHUE O HAXOXKJIECHUU 3HAYEHU KOPHSA C MOMOUIbIO KaJIbKYJIATOPA,
MPUYEM BbIpaOOTKAa COOTBETCTBYIOLIMX YMEHHI HE TpeOyeTcs.
Konmponvuwvix pabom: 1

3. HepaBeHcTBa ¢ 0HOI NepeMeHHO
Lensie ypaBHeHus. [[poOHbIe panmoHaibHble YpaBHeHUs. HepaBeHCcTBa BTOPOIl cTeneHn
C OJTHOW mepeMeHHOM. MEeTO1 MHTEPBAJIOB.
OcHogHas yenb — CUCTEMATU3UPOBATh U OOOOUIUTH CBEACHUS O PEUICHUM LENbIX U
JIPOOHBIX PalMOHAIBHBIX YpPaBHEHUN C OJHOM MepeMeHHOH, cHOopMUpOBATH YMEHUE
pelaTh HEpaBEHCTBA BUA ax® + bx + ¢ >0 mmm ax® + bx + ¢ <0,rme a#0.
B 310l Teme 3aBepiiaeTcs U3ydeHUEe pallMOHAJIbHBIX YPABHEHUM C OJHOM IIEpeMEHHOU. B
CBS3U C OTUM TPOBOAMUTCS HEKOTOpoe 00O00IIeHne W YriiyOleHue CcBeneHuil 00
YpaBHEHUSAX. BBOAATCS MOHATHS LENOr0 PAlMOHAIBHOIO YPAaBHEHUS U €r0 CTENEHHU.
VYyamuecs 3HaKOMSITCSI C PELICHUEM YPABHEHUU TPEThEN CTEIIEHU U YETBEPTOU CTEIEHU
C NIOMOIIBIO PA3JIOKEHHUSI HA MHOXUTEIU W BBEIACHUS BCIIOMOraTEJIbHON NMEPEMEHHOM.
Meron pelieHusi ypaBHEHUH IyTE€M BBEJEHUSI BCIIOMOIATENIbHBIX MEPEMEHHBIX OYIeT
IIMPOKO UCIIOIb30BAThCA B JAJbHEWIIEM NP PEUIEHUM TPUTOHOMETPUUYECKHX,
Jorapu(pMUYECKUX U APYTUX BUJIOB YPABHEHHM.
Pacumpsitorcst cBeieHUsI O pelIeHUuU APOOHBIX PAIlMOHANIBHBIX YpaBHEHUU. Yyaluecs
3HAKOMSITCSI C HEKOTOPBIMU CIIEHUAIBHBIMYA PUEMAaMHU PELICHUS TAKUX YPABHEHUM.



dOopMUPOBAHHUE YMEHUH pelllaTh HEPABEHCTBA BHUA ax’ + bx + + ¢ > 0 wm ax’ + bx +
c<O, tne a # 0 , ocymecTBIsIeTCsl C OMOPOil Ha CBeACHUA O TrpaduKe KBaApaTUIHON
GbyHKIIH.
Yyammecs 3HAKOMATCS C METOAOM HHTEPBAJIOB, C IIOMOIIBID KOTOPOTO PEIIAKTCS
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.
4. HepaBeHcTBA C ABYMS NepeMeHHbIMH

VYpaBHeHHE ¢ IByMSI MepeMeHHbIMU U ero rpaduk. CucteMbl ypaBHEHHI BTOPOM
cTerneHu. Penienue 3a1a4 ¢ MOMOILBIO CUCTEM YpaBHEHUN BTOpOH creneHu. HepaBeHcTBa
C ABYMSI IEPEMEHHBIMU U UX CUCTEMBL.
OcHosHas yenp — BBIPAOOTATh YMEHHE pEIIATh MPOCTEHIINE CUCTEMBI, COJEpKalllue
YpaBHEHHE BTOPOIl CTENEHU C IBYMs IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4d C MTOMOUIBIO
COCTABJICHHSI TAKUX CHUCTEM.
B nanHON Teme 3aBepliaeTcs M3ydEHUE CHUCTEM YPAaBHEHUW C JIByMsI IEPEMEHHBIMH.
OCHOBHOE BHUMAHHE YJIENAETCS CUCTEMAaM, B KOTOPBIX OJHO W3 YPaBHEHUH MEpBOMU
CTEIICHH, a IPYroe BTOPOM.
N3BecTHBIN yyanuyMcst criocod moJACTaHOBKY HAXOJUT 3/1eCh JalIbHEHIIee TPUMEHEHUE U
ITO3BOJISIET CBOAUTH PEMIEHUE TAKMX CUCTEM K PEIICHUIO KBAaAPATHOTO YPABHEHHS.
O3HaKOMJICHHE y4YallIUXCs C MPUMEPAMHU CHUCTEM YPAaBHEHHUU C JBYMs NEPEMEHHBIMH, B
KOTOpPBIX 00a YpaBHEHHS BTOPOM CTENEHH, JOJIKHO OCYIIECTBIATHCS C JTOCTATOYHOM
OCTOPOKHOCTBIO 1 OTPAaHUYUBATHCS TPOCTEUIITUMU ITPUMEPAMH.
[IpuBnedyeHre W3BECTHBIX Yy4alIUMCs TpadUKOB TO3BOJIAET MPHUBECTU IPUMEPHI
rpadguuecKkoro pemieHus: cucreMm ypaBHeHui. C moMoIibio rpaduyecKux mpecTaBIeHUN
MOKHO HarJIsiIHO II0Ka3aTh YYalllUMCs, YTO CHCTEMBI JIByX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU: BTOPOM CTENEHNU MOTYT UMETh OJIHO, B, TPU, YETBIPE PELICHUS WU HE
MMETh PELICHUMU.
Pa3paboTanHbiii MaTeMaTUYECKH armapaT MO3BOJIAET CYIIECTBEHHO PACIIMPUTH KiIacc
COAEPKATEIbHBIX TEKCTOBBIX 3a/1a4, PELIAEMBIX C [IOMOIIBIO CUCTEM YPABHECHUMN.
N3ydeHne TeMbl 3aBepIIACTCS BBEICHUEM MOHSATHI HEPABEHCTBA IBYMS NIEPEMEHHBIMU U
CUCTEMbl HEPABEHCTB C JBYMs mepeMeHHbIMU. CBeneHus o rpadukax ypaBHEHUU C
IBYMsl TEPEMEHHBIMH HCHOJIB3YIOTCS TPU  WUIKOCTPAlMA MHOXKECTB  PELICHUU
HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHUCTEM.
Konmponvuwix pabom: 2

5. DJieMeHThI NPUKJIATHOH MaTeMATHKH.

Marematnueckoe MozaenupoBanue. I[lpomentasie pacyetsl. [IpubnrxeHHbBIC
BbrunciieHus. OCHOBHbIE TIpaBuia KOMOWHATOpUKHA. OTHOCUTENbHAS YacToTa W
BEPOATHOCTh cliyyaiiHoro coObiTHs. Kitaccuyeckoe —ompesesneHue BEpOSTHOCTH.
HauvanbHble cBEEHNS O CTATUCTHUKE.

OcHosHas yenb — O3HAKOMUTH y4YallUXCSl C MOHSATUSAMU IEPECTAaHOBKH, pa3MEIICHMS,
COUYETaHUS M COOTBETCTBYIOIIMMH (HOpPMYJIaMH JIJIS TIOJICYETa UX YHCIIa; BBECTU TIOHSTHS
OTHOCUTEILHOM YaCTOTHI M BEPOSITHOCTH CITy4YaHOTO COOBITHS.

N3yuenue TeMbl HAUMHAETCS C pEUIEHUs 3aa4, B KOTOPBIX TPEOYETCsl COCTABUTh TE WUIU
MHbIE KOMOMHAIIMM 3JIEMEHTOB M MOJCYUTATh UX 4ucio. Pa3bsicHseTcs KoMOMHATOPHOE
NPaBUJIO YMHOXKEHHMsSI, KOTOPOE MCIOJIb3YeTCA B JAaJIbHEHIIEM MPHU BbIBOAE (HOpMyH s
NOJICYETa YHUCJa MEePECTaHOBOK, pa3MelIeHUd U coueTaHuid. Ilpu m3yyeHHH HaHHOTO
MaTepuasia HeoOXOoJAUMO OOpaTUTh BHUMAaHWE YYalIUXCsl Ha pa3jiuuyve MOHSATUI



«pa3MeENIeHHe» M «COYeTaHue», cPopMUpOBATh Y HUX YMEHHE OMNPENENATh, O KAKOM
BHJI€ KOMOWHALIMM UJIET peyb B 3aJa4e€.
B nanHOM Teme ywammecs 3HAKOMATCS C HaydalbHBIMU CBEACHUSIMH W3 TEOPUHU
BEPOSTHOCTEH. BBOASITCS MOHATHS «CIIy4ailHOE€ COOBITHE», «OTHOCHUTEIhHAS YaCTOTay,
«BEPOSITHOCTh ~ CIOy4yallHOro  coObITUS». PaccmaTpuBaroTCsi  CTaTUCTHYECKUH U
KJIACCHYECKHM TMOAXOAbl K OINPEICICHUI0 BEPOATHOCTH CIIy4allHOro coObITHsA. BaxHo
o0OpaTUTh BHUMAHHUE YYalIMXCS HA TO, YTO KIIACCHYECKOE OIPEIECICHHE BEPOSTHOCTH
MOXXHO TPUMEHSTH TOJIbKO K TakMM MOJIETISIM peajbHbIX COOBITHI, B KOTOPBIX BCE
UCXO/IbI SIBJISIFOTCSI PABHOBO3MOKHBIMHU.
Konmponvuvix pabom: 1

6. UncsioBble MOC/I€10BATEILHOCTH.
YucrioBble MOCIEN0BATEILHOCTH. ApudMeTHYecKass W TeoMEeTpUuYecKas MPOTrPECCHUH.
®opMyIibl NI-roYjIeHa U CyMMBI TIEPBBIX N YJIEHOB Mporpeccuu. beckoneuHo yObIBaroIast
r€OMETPUYECKAs IIPOrPECCHU.
OcHosHnas yenb — AaTh MOHATHA 00 apu(PMETHUECKON U TEOMETPUUYECKON MPOrPecCUsx
KaK YHMCJIOBBIX [TOCJIEI0BATEIBLHOCTIX 0COO0I0 BH/IA.
[Ipy u3ydyeHUM TEeMbl BBOJIMUTCS TOHSTHE IMOCJIEAOBATEIBHOCTH, PA3bSICHIETCS CMBICI
TepMUHA «N-U YJieH MOCIEAOBATEIIbHOCTUY», BbIPA0ATHIBAETCS YMEHHE HCIOJIb30BaTh
MHJEKCHOE 0003HaueHHe. OTH CBEIEHUS HOCAT BCIOMOIAaTENIbHBIA XapakTep H
UCIIOJIb3YIOTCS ISl U3yYEHUsI apu(PMETHUECKON U TEOMETPUUYECKON TPOrPECCHIA.
PaboTa ¢ ¢opmynamu N-ro 4ieHa U CyMMBbI NEPBBIX T'a YJICHOB MPOTPECCUI, TOMUMO
CBOETO OCHOBHOI'O HA3HAYCHHWS, IIO3BOJISICT HEOAHOKPATHO  BO3BpallaThCi K
BBIYHMCIICHUSIM, TOXKIECTBEHHBIM MPEoOpa30BaHUAM, PEUICHUIO YpaBHEHUN, HEPABEHCTB,
CUCTEM.
Paccmarpusarorces XapaKTEPUCTUYECKUE CBOMCTBa apupMeTUYECKOn v
FEOMETPUYECKOW  IPOrPECCHUM, YTO IMO3BOJSET PACIIMPUTH KPYr IpeijiaracMbIxX
3a7ad4.
Konmponvuvix pabom: 1

/. TloBTOpeHue (MTOroBOE)

Ocnosnas yenwv. IloBTOpUTH, 3aKpenuTh U 0000MKUTL OCHOBHBIE 3YH, noixydeHHsie B 9
KJIacce.
Konmponvuvix pabom: 1



TemaTuyeckoe NJIAHUPOBAHUE

Ne HasBamue TeMbl KosmuecTBo yacoB
n/n Bcero | Teopus | Ipaktuka | Kip
7 kaacc (140 4.)
1. JluHelHOe ypaBHEHME C OJIHOM IEPEMEHHOM. 17 3 13 1
2. I{enpie BeIpaKEHUSI. 68 17 47 4
3. OYHKIUU. 18 4 13 1
4 CucTeMbl TMHEUHBIX YPABHEHHH C IBYMS o5 5 19 1
MIePEMEHHBIMH.
5. HroroBoe moBTOpeHHE. 12 - 11 1
8 kaacce (140 4.)
1. PanmioHanbHbIE BBIpaKEHUS. 55 13 39 3
2. KBanparupeie kopHH. J[eliCTBUTEIbHBIC YHCIIA. 30 8 21 1
3. KBanpatHble ypaBHEHHUS. 36 6 28 2
4 [ToBTOpeHue u cucremaru3anus y4eOHOTo 19 i 18 1
MaTepuaa.
9 kmacc (1024.)
1. Hepasencraa. 21 6 14 1
2. KBanpartuunas ¢yHxius. 32 14 16 2
3. DJIEMEHThI TPUKJIAIHOW MaTEMaTHKH. 21 9 11 1
4, UncnoBbie ociie10BaTEIbHOCTH 21 7 13 1
5. [ToBTOpEHME U cUCTEMATHU3AIHS YIEOHOTO 7 ) 6 1
MaTepuaa.




IloypouHoe miiannpoBaHue no ajaredpe B 7 Kiacce

No Jlatsl 5 Jomarnee
ypoKa Coneprkanue Kon-Bo MPOBEACHAS | OGopyKoBaHHe OcHOBHBIE BU/IbI YICOHOU JCATEITHHOCTH
(pa3naenbl, TEMbI) 4acoB YY)
mwiaH | ¢akt
I'naBa |.JIuneiinoe ypaBHeHue ¢ oHO¥ nepemMenHoi. (17 yacoB)
.1, ctp. 5—12
1 Borp. 1- 3
" |BBenenue B anre6 1 ’
A pYy NeNe5(1,2),7,9.
Tpenax€prl 1151
> YCTHOTO CuETa Pacnoznasams unciioBbie BbIpaKE€HUS U 1 2
- . .1, Bomp.1-
* |Baenenue B amredpy 1 BBIPKEHHUS C IEPEMEHHBIMU, JTUHEHHBIE NOJ\}OI 6 f 3 ’
3 ypaBHeHus. [IpuBoauTh npuMepsl ‘1 _N J,\f 2022
(v v 0 J\Oo
" |BBenenue B anre6py 1 BBIPAKEHHH C TIEPEMEHHBIMU, JTMHEWHBIX 1.1, NoNe2U,
aBHeHMI. COCTaBIIATh BBIPAXKEHUE
4, . . . [TpoexTop,npe3eH P P .2, NoNe40,42,
JluneliHoe ypaBHEHHE C OJJHOU MEPEeMEHHON 1 - C IIEpEMEHHBIMU I10 YCIIOBHUIO 3a/1a4H.
3 BrImonHsATs IpeoOpazoBaHUs BBIPAXKECHUIA:
" |JIunHeitHOE ypaBHEHUE C OJTHON IEPEMEHHOU 1 IIPUBOJUTH OJOOHBIE CaraeMsle,
5 packpbIBaTh CKOOKU. HaxonuTe 3HaueHHe > NoNedd 58
. . . . 1.2, NoNe
JIuneliHOe ypaBHEHHE C OJHON MEepEeMEHHON 1 BBIPAKEHHUS C TIEPEMEHHBIMU TP 33JITaHHBIX ’ ’
2 3HaYEHUSX MepeMeHHbIX. KnaccudumnuponaTh 12 NoNo46.48.50
" |JluneitHOE ypaBHEHHE C OJHOM MEPEMEHHOM 1 anredpandeckue BolpakeHus. OMUCHIBATH e
Pa3naTounsIii LEJIbI€ BBIPAXKEHUSI. 1.2.Ne52(1-3)
= e Lyd \= ’
8. JTHeifHOS YpABHEHIE ¢ OHOF TTEPEMEHHOM 1 MarepHai. Dopmynuposams onpeerIeHne TMHEMHOTO 6369 71
ypaBHeHUs. Pelats TuHENHOE YpaBHEHUE B T
9 obmeMm Bune. UHTEpIpeTHpOBaTh YpaBHEHNE 2 NeNeS2(4-6)
. . . . . 1.2,NoNo -
JIuneliHOe ypaBHEHHE C OJHOU MEepEeMEHHOU 1 KaK MaTeMaTUYECKYI0 MOJIEIb PEaIbHON 67 ’7 3 ’
cutyanuu. OnUCHIBaTh CXEMY PEIICHUS 3 N’SO 2
v} o o
10. p . 1 TEKCTOBOM 3a7aud, IPUMEHSATD €€ IS T1.2,N96L,02,
€IICHHE 337]a4C MOMOIIbIO0 YPAaBHEHUH pemens 33124
IIpoekTop,npe3eH
11. .
Pemrenne 3amauc nomMombp0 ypaBHEHUI 1 TalHs.
12. . .3, NeNe84, 88
Pemrenue 3agauc nomoIb0 ypaBHEHU I 1




13. . Pasparounslii .3, Ne90,125(3,4
Pemenue 3agadc momoIbo ypaBHEHUH 1 A > > (3.4
Marepuan
. 1.3, NeNe100,106,
14. . Pasnatounsrii
Pemenue 3amauc momMomp0 ypaBHEHUI 1 1109.
MaTepuall
m.3,NeNe108,111
15 > b b
" |Pemenue 3a1auc moMoIIbIO YpaBHEHU I 1 128
. O6001uTUTH TPpHOOpPETEHHBIC 3HAHUS, HaBbIkH |11.3,Ne104,113,117
16. |IloBTOpeHue U cucTeMaTu3aus yaeOHOTro Pa3naTounsrit o
1 ¥ yMeHus 1o TeMe «JIuHeitHoe ypaBHEHUE C
Marepuajia MaTepuall o o
OJIHOM IePEMEHHON».
17 Kounrpoabnas padora Ne 1 mo treme PasaTouHLit Hayuuthcst mpuMeHsATh TPUOOPETEHHBIE [ToBTOpEHME
" |«JInHeliHOe YpABHEHHE ¢ OTHOM 1 3HAHUS, YMEHHS, HABBIKU, B KOHKPETHOM mr.l —3
MaTepuanl ’ ’
nepeMeHHO» ' JIeSITCIIHHOCTH.
I'aasa |l.Ilesanle BbIpakeHusi. (68 yaca)
ToxnecTBeHHOPABHBIC BBIPAKCHHS. Dopmynuposams: n.4,
18. |Toxnecrsa IIpoekTop,npeseH |onpedenenus: TOXKIECTBEHHO PAaBHBIX NeNel134,137,139,
1 poekTop,np p
Talus. BBIPOKCHHM, TOXKIECTBA, CTCIICHH C pom.151.
Tpenax&psl st HaTypaJbHBIM ITIOKa3aTeIeM, OJHOWICHA,
19. |ToxnecTBEHHOPABHBIE BHIPAKEHHUS. 1 YCTHOTO CH€Ta. | cTaHIapTHOTO BHJA OJHOYJICHA, m.4, Ne143,145,150
ToxnecTBa ko3 puIMeHTa 0THOYICHA, CTCIICHU
9
20 CreneHbc HaTypaJbHBIMIIOKA3aTEIEM o OJIHOYJICHA, MHOT'OUJICHA, CTCTICHH n.5,8omp.1-6,
. OCKTOP,IIPE3CH
1 POCKTOPIPEIEH |\ iorounena; NeNel56,158,198.
Tanus. i i
21 Crenennc HaTypaJIbHBIMIIOKA3aTEIIEM c60licmea: CTENIEH! ¢ HATypaIbHbIM m.5,NeNe163,165,
' 1 IIpoexTop,npesen |T0Ka3aTeIeM, 3HaKa CTCIICHH; 167, 176
Taus.
22 Crenennc HaTypaJIbHBIMIIOKA3aTeIIEM TpeHan(épLI o (npaesujia: 10Ka3aTelibCTBa TOKACCTB, 1-[.5’
: 1 YCTHOTO C4€Ta.  |yMHOKEHHSI OJHOUWIEHA HA MHOTOYJIEH, NeNe181,186,190,
YMHOXEHHUS MHOTOYJICHOB. 192
93 CBoiicTBa CTENEHU C HATYPaJIbHBIM n m.6,NeNe205,207,
" |mokazarenem POCKTOP,IPE3CH | T xaszbi6amby cBONWCTBA CTENIEHH C
oKazarejie ,212.

Tarus.

HAaTypaJIbHBIM IIOKA3aTEIEM.




CBolicTBa CTENEHU C HATYPAJIbHBIM

24.
MoKa3areieM
IIpoekTop,npe3eH
- Tanus.
25. |CBoiicTBa CTENEHH ¢ HATYpPaJIbHBIM ,
Tpenaxépsl 11t
HOK?aTeHeM YCTHOTI'O CU€Ta.
26. |CBoiicTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeieM
27. |OnHOouIEeHBI IIpoekTop,npe3eH
Tanus.
28. |OgHOuNEeHBI
29. |OgHOuNEHBI
30. [OgHOuNEHBI [TpoexTop,npe3eH
Tanus.
31. |MHorowieHBI I[TpoekTop,npe3eH
Tarusl.
32. |MHuorouyieHbl
33. |CnoxeHue ¥ BRIYUTAHWE MHOTOUYJICHOB ITpoekTop,npe3eH
TaIus.
34. |CnoxeHue ¥ BRIYUTAHWE MHOTOUYJICHOB
35. |CnoxeHue ¥ BRIYUTAHHE MHOTOUYJICHOB
CrnosxeHue ¥ BBIYUTAaHUE MHOTOUJICHOB
36. [poexTop,npe3eH
Tanus.
C Pa3zpgaTounsrii
JIO’)KEHUE W BHIYMTAHNE MHOTOUJICHOB
37. OJKEeHUe € MHOTOUIEHO MaTepua.
KonTtpouabHnas pa6ora Ne 2 no reme: .
38. o PasgaTounsrii
«CBoiicTBa CTeNEeHH ¢ HATYPAJIBHBIM
Matepuai.

nmoxka3saTejaemM»

3anuceIBaTh M I0Ka3bIBATh ()OPMYIIBI:
MPOU3BEJICHUS] CYMMBbI U Pa3HOCTH JIBYX
BBIPAXKEHUM, pa3HOCTU KBAJAPaTOB JABYX
BBIPAXKEHUI, KBaIpaTa CYMMBI M KBajipata
Pa3HOCTH JIBYX BBIPAKCHHH, CyMMBI KyOOB U
Pa3HOCTH KYOOB JIByX BBIPAKCHHM.
Buiuucnams 3HaueHUE BBIpaXKEHUN

C NIEpEMEHHBIMU.

[IpuMeHnsATH CBOMCTBA CTENEHHU IS
npeoOpa3oBaHMsl BRIPAKEHU.

BrINOMHATE yMHOKEHUE OJHOWICHOB U
BO3BEJICHHE OJJHOWICHA B CTEIICHb.
[IpuBOANTH OMHOYJIEH K CTAHAAPTHOMY BHUILY.
3anuchiBaTh MHOTOWJICH B CTAHJIAPTHOM
BHJIE, ONIPEJIEIATh CTENEHb MHOTOUJIEHA.
IIpeoOpa3zoBbIBaTh MPOU3BEICHHUE OJHOUICHA
Y MHOTOWJIEHA; CYMMBbI, Pa3HOCTH,
MIPOU3BEJICHUS JIByX MHOTOYJICHOB B
MHOT'OYJICH.

BhINONHATE pa3nokeHne MHOTOWICHA Ha
MHOKUTEIIH CITOCOOOM BEIHECEHHUS 00IIIETO
MHOJKHTEIIS 32 CKOOKH, CIIOCOO0M
TPYIIIUPOBKH, 110 GOpMYyJIaM COKPAIIEHHOTO
YMHOXXEHHS U C IPUMEHEHUEM HECKOIbKUX
CI1I0co00B.

Hcnonk3oBaTh ykazaHHbIE TPeOOpa3OBaHUs B
IIPOLIECCE pEUICHUsI YPaBHEHUM,
JI0OKa3aTelIbCcTBa YTBEPKACHUH, pelIeHus
TEKCTOBEIX 3aJ1a4

.6,NeNe216,218,
220,222,223

11.6,NeNe237,239,
246,249

11.7,Ne264,266,268,
Ne272,274,277,281

1.8,Ne288, 294,
296,298

11.9,Ne307,309,312

1.9,Ne316,Ne318,
320,322.

11.9,Ne327,329,334,
344(1)

[ToBTOpEeHune
nn.4 -9




YMHO)KGHHGOILHOLIJICHaHa MHOI'O4JICH

11.10,Ne356,358,

39. THa;;I(;Ie;TOp,Hpe%H 360,364
40. |[YMHOXEHHEOIHOYJICHAHA MHOTOUYWICH
41. |[YMHOXEHHEOJHOWICHaHA MHOTOYJICH m.10, Ne,367, 369,
PasgaTouHsblii 370,372
42. |YMHOXEHHEOIHOWIEHAHA MHOTOUJIEH Marepua. m.10,Ne 374,381,
383,385
43. |YMHOKEHUCOIHOWICHAHA MHOT'OUJICH
44, ITpoekTop,npe3eH m.11, Ne393,395,
VYMHOKEHIEe MHOTOWICHA Ha MHOTOWICH
Talys. 397
45.
VYMHOKEHIEe MHOTOWJIEHA Ha MHOTOWICH
46. |YMHOKEHUE MHOTIOYJICHA Ha MHOIOUYICH m.11, Ne399,401,
Paznarounsin 404
47. |YMHOXEHHE MHOTOWIEHAa Ha MHOTOYJIEH MaTepHral. m.11, Ne408.,411,
Tpenaxéps st 427
48. |YMHOXEHHE MHOIOYJ€Ha Ha MHOTOYJICH YCTHOTO CYETA. m.11, Ne413,415,
417
49. |Pa3noxxeHue MHOTOWICHOB Ha MHOXKHUTEIIH. [Tpoextop,npe3eH 11.12,Ne434,436,
Brigecenune o0mero MHOXHUTENIA 32 CKOOKHU Talus. 438,440
50. |Pa3mosxeHHre MHOTOYJICHOB HA MHOXKHTECIIH.
Brinecenune o01mero MHOKHTEIS 38 CKOOKH
51. |Pa3moxeHne MHOIOYJICHOB HA MHOXKHUTEIIH. . m.12, Nod42 444,
BriHECEHHE 00IIETO0 MHOKHUTEINS 32 CKOOKHA Pasjarounsit Dopmyrupoeams.: 448,456
59 Pasnoxenre MHOrOWIEHOB HA MHOKHTEIIH. ¥aTepI/I?.J'I. onpeoeneHus: TOXIECTBEHHO PaBHBIX
" |BbiHeceHHe O0IIEro MHOXKHUTESA 3a CKOOKH yff;j;ﬁef;éfgﬂ BBIPOKEHHM, TOXKIECTBA, CTETICHH C m.12,No454 458,
' |HarypanbHBIM MOKa3aTeneM, OJHOUJIEHa, 460
53. |Pa3moxeHne MHOTOWICHOB HA MHOKHTCIH. IIpoexTop,npe3en |[CTAHAAPTHOTO BHUIa OHOYJICHA, m.13,Ned477,479,
MeTo/1 rpyIITUpPOBKH Talus. K03((pULMEHTa OJJHOUIEHA, CTEICHU 481
54 PaznoxxeHre MHOro4JeHOB Ha MHOKUTEIIN. Pa3zgaTounnrit OOHOYJICHA, MHOTOYJICHA, CTCIICHU 13, Nod83. 488
" |MeToa rpynmupoBKH MaTepHal. MHOT'OWICHA, an ’

Tpenaxépsl ans

496




55. |Pa3noxxeHne MHOIOYJICHOB HA MHOXKHUTEIIH. YCTHOTO CcUéTa.
MeTton rpynnmupoBKu

56. |Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIIH.
Meroa rpynnupoBKu
KourpoabHas padora Ne 3 mo teme: N

57. PazpgaTounsrit
«Pa310:keHe MHOI04JICHOB HA

Marepua.

MHOKUT eI

58. |IIpousBeneHUEPA3ZHOCTH U CYMMBI IBYX IIpoekTop,npe3eH
BBIPAXKECHUI Talusl.

59. |IIpousBencHMEPA3HOCTH U CYyMMBI IBYX
BBIPKCHUI

60. |IIponsBeneHmepa3HOCTH U CYMMBI JBYX PazpgaTrouHblii
BBIpAKEHU I MaTepHall.

61. |I[IpouwsBeneHUEPA3HOCTH U CYMMBI IBYX Tpenasiepsl 1s
BBIPAKCHHI YCTHOTO cuéTa.

62. |PasHOCTb KBa/paTOB JBYX BbIPAXKECHUIM

63. |PasHOoCTb KBa/paTOB ABYX BbIpAKEHUM ITpoekTop,npe3eH

Tarms.

64. |Pa3HOCTb KBa/paTOB ABYX BbIpAKEHUM

65. |KBagpaT cymMMBl 1 KBazipaT pa3HOCTH JIBYX IIpoekrop,npe3eH
BBIPAKCHUI Tanusl.

66. |KBagpaT cymMMBl 1 KBasipaT pa3HOCTH JIByX
BBIPA)KCHUIN

67. |KBampaT cymMMBl 1 KBaipaT pa3HOCTH JIBYX
BBIPAXKEHUI PaznmaTounsrit

68. |KBagpaT cyMMBI U KBaipaT pa3HOCTH JIBYX Mmarepuail.
BBIPAKECHHI TpenaxEprr ans

69. |KBagpaT cyMMBI 1 KBaipaT pa3HOCTH JIBYX YCTHOTO cYéTa.
BBIPKECHUI

70. |IIpeoGpa3oBaHue MHOTOUYJIEHA B KBAApaT [TpoexTop,npe3eH

CYMMBI WJIN PA3HOCTH IBYX BBIpa)KeHI/Iﬁ

TaIus.

ceoticmea: CTENEHH C HaTypaJIbHbIM
noKa3areseM, 3Haka CTEICHH;

npaesujia. 10Ka3aTClbCTBa TOXKACCTB,
YMHOKCHHA OAHOWICHA Ha MHOI'OYJICH,
YMHOXCHHA MHOI'OYJICHOB.

/[oxa3zbleamb CBOMCTBA CTEIICHU C
HATypaJbHBIM TTOKA3aTEJIEM.

3anuceIBaTh M JJOKA3bIBATh (POPMYIIBI:
IIPOU3BENICHUS CYMMBI U PA3HOCTH JIBYX
BBIPAKECHMI, PA3HOCTH KBAJAPATOB JBYX
BBIPQXCHUI, KBaJipaTa CyMMBI U KBaJparTa
Pa3HOCTH IBYX BBIPAKCHHIA, CYMMBI KyOOB 1
pasHOCTH KyOOB JBYX BbIpaXKECHUH.

Boruucnsims 3Ha4€HUE BBIPAKEHUAN

C NIEPEMEHHBIMU.

IIprMeHnsATH CBOMCTBA CTENEHHU IS
npeoOpa3oBaHMs BRIPAKEHUH.

BbINONMHATE yMHOXEHUE OTHOUYJIEHOB U
BO3BEJICHHE OJJHOWICHA B CTCIICHb.
[IpuBOANTE OTHOWIEH K CTAHIAPTHOMY BUJLY.
3anuceIBaTh MHOTOWIEH B CTAHIAPTHOM
BHJIE, OPEJIEIATh CTENIEHb MHOTOUJICHA.
[IpeoOpa3zoBbIBaTh MPOU3BEICHUE OJHOUICHA
1 MHOTOYJIEHA; CYMMBI, pa3HOCTH,
MIPOM3BEICHUS JIBYX MHOTOWJICHOB B
MHOTOYJICH.

BrINOMHATE pa3noxkeHne MHOTOWIeHa Ha
MHOKHTEIIH CIIOCOOOM BBIHECEHHUS OOIIErO
MHOJKHUTEIIS 3a CKOOKH, CITOCOOOM
TPYNIHPOBKHU, TIO (HhOpPMYyTaM COKPAIIEHHOTO
YMHOXXCHHS ¥ C MPUMEHEHUEM HECKOIBKUX

1.13,Ne,485(3-4),
495

[ToBTOpEeHUE
.10 — 13

11.14,Ne501,503,
505

.14, Ne509,511,
514

.14, Ne520,522,
524

n.15,Ne537,539,
541

m.15,Ne543,549,
551

m.16,Ne570,572,
617

m.16, Ne574,579,
582

.16, Ne587,589,
594

.16, Ne599,608,
610

11.17,Ne627,629,
631




71. |lIpeoGpa3oBaHre MHOTOUJIEHA B KBaipat 1 CHOCcO0O0B. .17, Ne633,635,
CYMMBI WJTU Pa3HOCTH JIBYX BBIPKECHUN Pasmatounsiii  |Mcnone3oBath ykazaHHble IpeoOpasoBanus B |637,649

72. |lIpeoOpa3oBaHre MHOTOUJICHA B KBAAPAT 1 MaTepuall. MPOLECCE PELICHUS] YPaBHEHUI,
CYMMBI WJIM Pa3HOCTH JIBYX BBIPAKCHUI Tpenaxépsl st |AOKa3aTENbCTBA YTBEPHKIACHUH, PELICHHS

73. |IIpeoOpa3oBanne MHOTOUYJICHA B KBapaT 1 YCTHOTO C4€Ta. | TEKCTOBBIX 3a/1a4 .17,Ne644,656,
CYMMBI WJIM Pa3HOCTH JBYX BBIpQ)KEHUHN 658,661

74. |KontpoabHasipadora Ne 4 o teme: 1 PazpgaTounsrit [ToBTOpEeHUE
«@PopMyJibl COKPALCHHOI'0 YMHOKEHHD) Marepuall. nn.14 - 17

75. |CymMa 1 pa3HOCThH KyOOB JIByXBBIPKCHHM 1 . 18,Ne676,678,

680,684
76. |CyMMa u pa3HOCTh KyOOB JIBYXBbIpaXKEHUI 1 [poexTop,npe3eH
Tamus.
. CymMa 1 pa3HOCTb KyOOB JIBYXBBIpaKEHUN 1 .18, Ne686,639,
691,693,698

78. |lIpumeHeHHE pa3IMYHbBIX CIOCOOOB 1 I[Tpoexrop,npe3ex 11.19,Ne708,710,
Pa3I0KEHUsI MHOTOWICHA HA MHOXKHUTEIIH TaIusl. 712,714

79. |[IpumeneHue pa3auvyHBIX CIOCOOOB 1 m.19, Ne718,720,
Pa3IOKEHUSI MHOTOWICHA Ha MHOKHTEIIH 122

80. |I[IpumeHEHHE pa3ITMYHBIX CIIOCOOOB 1 Pa3gaTouHbIit
pa3I0KEeHUs] MHOTOWIEHA Ha MHOKUTEIIN Marepua.

81. |[IpumeHeHue pa3IMYHBIX CIIOCOOOB 1 TpeHaxepsI aist m.19, Ne728,733,
Pa3I0KEeHUs] MHOTOWIEHA HA MHOKHUTEIH YCTHOI'O CYETa. 745

82. |[IpumeHeHue pa3IMYHBIX CIIOCOOOB 1 I1.19,Ne735,737,
pa3I0KEHUs] MHOTOWIEHA HA MHOKHUTEIIN 740

83. |lloBTOpenue u cucremaTH3alus yaeOHOTO 1 PazgaTounsrit OGOBIIHTS MPHOBPETCHHBIC 3HAUS, HABIKA mm.16-19, IM
Marcprana MatepHa. U yMeHUs 1o TeMe «Pa3ioxeHne MHOTOWIeHA Nel47,148,150

84. |lloBTOopenue u cucTemMaTH3aIus yaeOHOTO 1 TpeHaxEpsl s A MHOKITCIIIY nm.16-19, IM
MaTepuaa YCTHOTO CUETA. ' Nel45,146, 157
Kountpoabsnasa padora Ne S no teme: o 6 [ToBTOpEHME

85. |«Pa3jgoskeHue MHOTOYJIeHA HA Pa3zgaTounsrii AdyHHTECs HPUMCHATE TTPHO peTeHHHVe mr. 18 — 19,
MHOKH TN 1 MaTepHal. 3HAHUS, YMEHUS, HABBIKU, B KOHKPETHOM Tect MpoBeph

JIeITEIIbHOCTH. ceb.

Iaasa |I1l.®@ynkuu. (18 1)




Cas13u MeX 1y BeTUUMHAMUA. OyHKINS

IIpoekTop,npe3eH

86. 1 1.20,Ne757-759
Tanus.
87. |Crs3u mexnay BenrnurnHaMu. OyHKIUA 1
88. |Crsa3u mexnay BennurnHaMu. OyHKIUs 1
89, Cas13u MeX 1y BeTUUMHAMU. DYHKINS 1 TpeHaxcépL{ WA | [Tpueodumb TPUMEPBI 3aBHCHMOCTEH MEKILY 11.20, Ne766,780,
YCTHOTO CHCTA.  |gepunnamu. Pasnuuars cpenu 782
CrniocoOb1 3aanust pyHKIHH Hboexton.peser | 3ABACHMOCTE QYHKIMOHATbHBIC 11.21,Ne791,794,
9. 1 a7 P sapucuvoctn. 796,798
Onucviéams TIOHATHS: 3aBUCUMOH U
Crioco6bl 3a1anust PyHKIIUN HE3aBHCHUMOI MepeMeHHbIX, (PYHKIINU,
ot 1 aprymMeHnTa (yHKIHUHU; CTIOCOOBI 3aaHus
Croco6b! 3a1anHs ByHKIMH byskun. opMyIUpOBaTh ONPEICICHUS:
92. 1 obnactu onpeneneHus: GyHKINHU, 00IacTH
3HaueHU# QyHKuMuH, rpaduka QyHKINH,
93, CrniocoOblI 3a1aHust pyHKIUH 1 Pa3jaTounbl | jypeiinoit hyHKIHH, IpSMOiL .21,Ne802,804,
MaTcpuall. IIPONOPLUOHAIBHOCTH. 807,809
94. I'paduk Qpynximn 1 IIpoekTop,npeseH | Boruucasme 3Ha4eHre GYHKLIUH 11O .22, Ne823,826,
Tarus. 3aIaHHOMY 3HAYEHUIO apIyMEHTA. 828,841,831
95. I'papuk dpyHkimu 1 CocTaBnsTh TaOIHIIBI 3HAUCHUH (PYHKITUH.
9 I'padux pyHKIIN 1 Pazfatounsii | CTPOUTH rpaduk yHKIMH, 381aHHOH m.22. Ne833,836,
. MaTepua. Ta6J'II/I‘~IHO; [To rpaduxy pynkuuu, 838,845,839
Jluneiinas QyHKIHs, €€ rpadMKK CBONCTBA FAIBJGITOIICHCS MOACIIBIO PEATIBHOTO TPOLECCA, iy 23 NoB53,855,
97. 1 OTIPENIENSATh XapaKTEePUCTUKH ITOTO 901
98. TInneiinas GyHKIHA, €& rpaQuKH CBONCTBa 1 IMpoekTop,pe3eH |Ipolecca. CTpopmv, rpaduk TuHEHHON
“ _ TaIs. (GYHKINU ¥ IPSIMOI MPOTTOPIIMOHAIEHOCTH.
99, Jluneiinas Qynkuus, e€ rpaduku cBoiicTBa 1 OnNHUCHIBATE CBOICTBA HTHX yHKLMIL .23, Ne863,865,
869,871
Jluneiinas QyHkuus, e€ rpaduku cBoiicTBa Tpenaxepsl s 11.23,Ne877,880,
100. 1 N
YCTHOI'O CYETA. 882,884
N . . PazmaTounbrit 1m1.23,Ne890,892,
101. |JIuneitnas ¢pyHk1us, e€ rpaduku cBolicTBa 1 MaTepuar. 898,
102 [ToBTOpeHue u cucremarusanus y4eOHOro 1 f)lggiaTqumﬁ O600MTh TPHOOPETEHHBIE 3HAHNUS, HABBIKU Z:g;;ﬂp%ep P

MarepHaia.

MaTcpural

Y yMEHHS 10 TeMe «DyHKIUSD.




. |HayuuTbcs mpuMeHSTh TPHOOpPETEHHBIC IToBTOpEHME
Konumponvnasa paboma Ne 6 no meme Pa3narounsrit i p pHOdp N p
103. «DVIKUY 1 vaTeDIL 3HAHUA, YMEHUS, HaBbIKU, B KOHKPETHOM .20 — 23
A .
VHRY p JIESITEJIbHOCTH.
I'naBa IV. CucremMbl JIHHEITHBIXYPaBHEHHUI ¢ IByMsiepeMeHHbIMU. (25 YacoB)
104. |YpaBHEHHUS C ABYMS IEPEMEHHBIMU 1 Ipoexrop,npesen |/ Ipusooums npumepsi: ypaBHeHus ¢ ABymst  |1m.24,Ne911,918,
Talysl. MepEMEHHBIMU; JTMHEHHOTO YPaBHECHHUSI C 920,924
105. |YpaBHeHus ¢ AByMsI IEPEMEHHBIMU 1 JIByMsI IEPEMEHHBIMU; CUCTEMBI IBYX
JIMHEMHBIX YPaBHEHUH C IBYMsI
106. |YpaBHEHHS C ABYMS IEPEMEHHBIMU 1 Pa3gaTounblil  |epeMEHHBIMU; PEAbHBIX MPOLIECCOB, IS m.24,Ne929,933,
MaTepHUal. KOTOPBIX ypaBHEHHUE C IByMs nepeMeHHbiME 936,940
107. |J/IuneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU 1 I[IpoeKTop,pe3eH |MIM CUCTEMA YPABHEHUH C BYMS m.25,Ne952,954,
u ero rpaduk Tl IIEPEMEHHBIMH SIBIISIOTCS MaTeMaTHueckumMu |956,958
108. |J/IuHenHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMU 1 MOZEIISIMH.
U ero rpauk Omnpenensrs, ABASETCS U Tapa Yuces
109. |J/IuneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU 1 PELICHUEM JaHHOI'O YpaBHCHUA C IBYMA .25, Ne967,969,
1 ero rpaduk Pazgatounprit  |IICPEMCHHBIMHU. 971,975
110. |J/IuneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU 1 MaTepual. Dopmynuposams: .25, Ne987,990,
11 ero rpauk onpedenenus: PeLICHNs ypaBHEHUs C IByMs  |9Q5
CucTeMbl YpaBHEHHIA C IBYMS TIEPEMEHHBIMHU. HEPEMCHHBIMHU, 9TO 3HATUT PCIIATH n.26,Ne1008,1011,
111. |Tpaduueckuii METOM pEeLIEHHS CHCTEMBI JIBYX 1 Ipoextop,npesen | YPABHEHHE € IBYMs MepeMeHHbIMU; TPaduka |1028
JIMHEHHBIX YPaBHEHHH ¢ ByMS TAIHSL. YpaBHEHHSI C IBYMsI IEPEMEHHBIMHU;
IepEeMEHHBIMHE JMHEWHOTO ypaBHEHHUS C IByMs
CHCTeMBI YpaBHEHHH C IBYMS EPEMEHHBIMH. TICpEMCHHBIMH, PCIICHIS CHCTECMBI
112, |Ipadpudeckmii METON PEIICHNUS CHCTEMBI IBYX | 4 YPaBHCHUH C IBYM3l IICpCMCHHBIMM,
JINHEMHBIX YPAaBHEHUH C IBYMSI ceoucmed ypaBHCHUH C IByMS
MepeMEHHBIMH IIEPEMEHHBIMH.
CucrteMbl ypaBHEHHH C ABYMS MEPEMEHHBIMH. Onucvieame: cBoficTsa rpaduia HHHGHE{OFO m.26,Ne1013,1015,
113. (I'paduyeckuii METO pelIeHUsS CUCTEMBI JABYX 1 Pazparounprii ~ |YPABHCHHA B 3aBHCHMOCTH OT SHAUCHUU 1017
JIMHEWHBIX YPABHEHUH C ABYMSI MaTepuall. koo PHUIHEHTOB, rpadurieckuii MeToN
MepeMeHHBIMH pEeLICHHs CUCTEMBI JIBYX YpPaBHEHUH ¢ ABYMS
= MIEPEMEHHBIMH, METO,T TIOJICTAHOBKH M MET
CucreMbl ypaBHEHHH C ABYMS MEPEMEHHBIMH. cpemMe » METOZL HOACTAHO CTOA m.26,Ne1019,1022,
. . JIO’KEHUS ISl PEIICHUS] CUCTEMBI 1B
114. |I'paduyeckuit MeTO] pelIeHHUs] CUCTEMBI IBYX Pasgarounsii |7 OKC JULA pCILICHHA CHCTCMBL IBYX 1024
. o 1 JMHEWHBIX YpaBHEHUH C IBYMS
JMHEWHBIX YpaBHEHUH C IBYMS Matepua.

TNCPCMCHHBIMU

NEPpCMCHHBIMU.




115. |PemeHue cUCTEM JTMHEUHBIX YPABHEHHUI 1 Cmpoums Tpaduk TMHEWHOTO ypaBHeHus ¢ |m.27,Ne1035,1042
METOJIOM MOACTAaHOBKH JBYMsI IepeMEHHBbIMU. Penate cuctemsl ABYX
116. |Pemenue cucrem JIMHENHBIX YPABHCHUM 1 IpoekTop,npe3eH |JTMHEHHBIX YPABHCHHHU C IBYMSI
METOJIOM MOACTAaHOBKH TaIysL. MepEMEHHBIMH.
117. |PemieHue cuCTEM JIMHEUHBIX YPABHEHUI 1 Pewamsp TEKCTOBBIE 3a1a4U, B KOTOPBIX m.27, Ne1037,1039
METOJIOM IOJCTaHOBKU CUCTEeMa JBYX JIMHEHHBIX YPABHEHUH C IBYMS
118. |Pemienue cucTeM JMHEUHBIX YPAaBHEHUI 1 IICPEMCHHBIMH SIBIISIETCS MATEMATHYCCKON m.28,Ne1048,
METOJIOM CIIOKEHUS MOZIEJIBIO PEATIBHOTO IIpoLecca, U 1050(1-3),1072
119. |Pemenue cucTeM JMHEUHBIX YPAaBHEHUI 1 HHTECPIPETUPOBATE PE3YIbTAT PEIICHUA
METOJIOM CI0KEHUS Pasparounprii | CUCTEMBI
120. |Pemenue cuctem JIMHEMHBIX yPaBHEHUM 1 MaTepuall. .28, Ne1050(4-6),
METOJIOM CIIOKEHHUS 1052,1060
121. |Pemenue cucTem JIMHEWMHBIX YPAaBHEHUIM 1 m.28, Ne1062,1066,
METOIOM CJIOKEHUS 1068
122. |Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1 [poexTop,npe3eH m.29,Ne1079,1081,
JTUHEHHBIX YpaBHEHUI TaLMs. 1083
123. |Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM
JINHEVHBIX YPaBHEHUN
124. |Pemrenue 3amad ¢ IIOMOIILIO CHCTEM 1 Pa3naTouHbIi .29, Ne1091,1095,
JIMHEWHBIX YpaBHEHUN Marepua. 1116
125. [(PemeHue 3aaa4 ¢ MOMOIIBIO CUCTEM 1 TpeHaxEpsl s m.29,Ne1101,1103,
JINHEMHBIX YpaBHEHUH YCTHOTO CU€Ta. 1105
126. |Pemienue 3amay ¢ IOMOIILIO CUCTEM 1 1m.29, Ne1097,1099,
JIMHENHBIX YpaBHEHUM 1112
. |O0600muTH MpuoOpeTeHHbIie 3HaHusI, HaBbIKU |TecT «IIpoBeph
127. |IloBTOpeHHe U cucTemMaTu3alys y4eOHOTo Paznarounsrit o
vaTteprara. 1 P — H yMEHH 10 TeMe «CucTeMbl IMHEMHBIX ce0s»
YpaBHEHUH C ABYMs IEPEMEHHBIMU .
128 Konmponvnas paboma Ne 7 no meme O — Hayuuthcst mpuMeHsaTh TPHOOpPETEHHBIC .24-29
" |«CucTemMbl THHEHHBIXYPAaBHEHHH C 1 MaTepHa 3HaHMS, YMEHHUSI, HABBIKU, B KOHKPETHOMN
JABYMsITIepeMEeHHbIMU) JIeSATeTLHOCTH.

IToBTOpEHHUE U cucTeMaTH3ANMS Y4eOHOro MaTepuasa. (12 4.)




VYipaxHeHus Uil IOBTOPEHUs Kypea 7 JlaTh BO3MOYXHOCTb ydalumcsi: NpoBoauTs  |mm.4-5, JIM.
129. |kmacca KCCIICIOBAHMS CBSI3AHHBIE C U3YYEHUEM Ne71,83,92.
CBOMCTB ()YHKIIHIA, B TOM YHUCIIC C nmn.6-9, IM
KCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE Ne95,96,102
VipaxkneHus 1yist IOBTOPEHUs Kypca 7 rpa@MKOB H3Y4EHHBIX QYHKIHMH CTPOUTH nn.10-13, IM
130. |kmacca Tpenaxéps qus  |00sI€E CIOKHBIE TPadMKH, OCO3HABATD Nel105,110,114,115
ycTHOTO cuéTa.  [3HAYEHHUE MATEMAaTUKH JJIsl TIOBCEHEBHOM nm. 14-17, AM
’KH3HM YeJIOBEKa. Nel21,125,124,126
131. |YnpaxHeHus aJi4 MOBTOPEHUS Kypca 7 ITonBecTH UTOTH IO BBIIOIHEHHUIO
KJjiacca MPOEKTHBIX paboT. [Ipenrnonaraembie TEMBbI:
132. |IIpome:xxyTO4YHAsi aTTeCTALMSA. 1.CpaBHeHUs IO MOZYITIO.
2.AJMKBOTHBIEC IPOOH.
133. |YupaxHeHus 1 IOBTOPEHUS Kypca 7 3.TaiiHbl TPOCTHIX YUCE.
KJacca 4.MaremaTnueckue (hOKyCHI.
134. |YupakHeHus A HOBTOPEHUS Kypca 7 5.Wrper u cTpaTerus.
KJjlacca
135. |YnopaxkHeHus A IOBTOPEHUsS Kypca 7
KJjlacca
136. |YupaxHeHus i IOBTOPEHUS Kypca 7 nn.18-19, IM
KJracca Nel140,145,148.
137. |YnopaxHeHwus 1 TOBTOPEHUs Kypca 7 m.20-23,
Kjacca Nel157,160,181,189
138. |YnpaxHeHus 1 MOBTOPEHUS Kypca 7 n.24-29, IM
Kjacca Ne204,207,210
YnpaxxHeHus 71 TOBTOPEHUS Kypca 7 O0600muUTE TPHOOPETEHHBIC 3HAHUS, HABBIKK |mm.1 — 29
139. |kmacca Pasgatounbii (v ymeHusd 3a 7 kiacc. Hayuurbcst npUMEHATH
Marepua. MpuoOpeTEeHHbIC 3HAHUS, YMEHUS, HABBIKH, B
KOHKPETHOMU JeSTEIbHOCTH.
140. |YnpaxHeHMs 1 TOBTOPEHHUsS Kypea 7

KJ1accCa




IHoypouHoe miianupoBanue 1o ajaredpe B 8 Kiacce

Ne JlaTbi § Jomarmaee
ypoKa Conepxanue Komx-Bo NPOBEACHNS | OGopy1oBaHHue OcHoOBHbIE BU/IbI YU€OHOMU JEATEIHHOCTH
(pa3nenbl, TEMBbI) 4acoB 5 YY)
IU1aH aKT
I'aasa |. PanmonanabubieBbipazkenns. (55 yacos)
1. PaumoHanbHble 4pobu 1 §1,Ne4,6,21,22
IIpoexrop,npe3eH
2. PaumoHanbHble Apobu 1 TaIys.
Tpenaxépsol 111
3. PaumoHanbHble Apobu 1 YCTHOTO CU€Ta. §1,Ne 8,10,12.
4.  |OcHOBHOE CBOMCTBO paLMoOHanbHOM apobu 1 IIpoekTop,Npeset | pacriosHasame Lenble paumoHanbHble §2,Ne28,31,35,63
Tanus. BbIpaKeHUs,
5. OcHOBHOE CBOMCTBO PaLOHaIbHOM APObU 1 ApOo6HblE pauMOHabHble BbiparKeHUA, MPUBOANTD
NPMMepPbI TaKMX BbIPaXKEHWIA.
6. OCHOBHOE CBOMCTBO PaLMOHabHON Apobu 1 §2,Ne38,41,43,45
7. |OcHOBHOE CBOMCTBO paLMoHaIbHOMN 4po6u 1 Pa3naTouHsbIii ®opmynuposame: §2,Ne47,49,51,53
MaTepHall. onpedeneHus: 56,59
8. CnoxeHue n BbluMTaHmne paunoHanbHbIX p,p06e17|c 1 HpoeKTOp,HpGSGH paunOoHasnibHOro BblparkeHus, §3,N969,71,73
OANHaKOBbIMM 3HAMEHaTENAMM TaIys. [OMYCTUMbIX 3HaYEHUM NepeMeHHOM,
0. CIoXeHue 1 BbluMTaHWe paLmMoHanbHbIX apobeiic 1 TOM/ECTBEHHO PaBHbIX BblPaXKeHWU, TOXAECTBA,
O4MHAKOBbIMUW 3HAaMEHATENAMM PaBHOCWUNbHbIX YPaBHEHWUIA,
10. |CnosKeHwe v BbluMTaHUE PALMOHANbHBIX Apobeiic 1 paunoHaNbHOro ypaBHeHuMs, §3,Ne75,77,79
O4MHAKOBbIMUW 3HAaMEHATENAMM Pa3naTounsIii CTENEHUC HYNEBbIM NOKa3aTesiem,
11. |CnoxxeHue u BbluMTaHME PaLLMOHAbHbIX Apobelic 1 MaTepuall CTeneHu C uenbiM oTpuLaTeibHbIM Nokasatenem, [§3,NeB0,82,84,86
OAMHAKOBbIMW 3HAMeHaTeNAaAMMN CTaHAAPTHOro BMAA Yncna, 88,90
12. [CnoseHue 1 BbluMTaHUE PaLMOHaNbHBIX Apobeit 1 IIpoekTop,mpe3eH |0OPATHOM NPONOPLIMOHANBHOCTY; §4,99,100,101

C Pa3HbIMM 3HAMEHATENAMU

Tamus.




13. [CnokeHue 1 BblMMTaAHME pPaLMOHA/bHBIX Apobeit
C pa3HbIMW 3HAMEHATENAMM
14. |CnoxeHue un BbluNTaHME paLMOHabHbIX Apobei
C pa3HbIMW 3HAMEHATENAMM
15. [CnoxKeHue 1 BblUMTaHWE paLMOHANbHbIX Apobeit .
C pa3HbIMW 3HAMEHATENAMM PasniaTouHk
- MaTepHual
16. [CnoxkeHue n BblMMTaHWME pPaLMOHAbHbIX Apobeit
C PasHbIMWM 3HAMEHATENAMM
17. |CnoxeHue 1 BbluMTaHME PaLMOHAbHbIX Apobei PaznaTounsrit
C PasHbIMW 3HAMEHATENAMM MaTepuan
18. CnosKeHue 1 BblYMTaHWE paLLMOHaNbHbIX gpobei PasaTouHbI
C PasHbIMWM 3HAMEHATENAMM MaTepuan
19. (KonTpouabHasi pabora Ne 1 mo reme Paznarounbii
«PanuoHaJibHbIE TIPOOH MaTepuall.
YMHOXeHWe 1 feneHne paunmoHanbHbIX 4pobei.
20. BosBeaeHWe paumoHanbHOM apobu B cTeneHb
IIpoexTop,npe3eH
YMHOeHWe 1 aesieHne paumoHaibHbIX Apobeii. Talus.
21. Bo3BeneHue paLMoHanbHON Apobu B cTeneHb TpeHaxEpsr M1
YCTHOTI'O CUETA.
22. |YMHOXeHWe 1 geneHune paunoHanbHbIX Apoben.
Bo3BeaeHWe paumoHanbHOM apobu B cTeneHb
23. |YMHOXeHWe 1 geneHune paunmoHanbHbIX Apoben.
Bo3BeaeHWe paumoHanbHOM apobu B cTeneHb PazgaTounsrii
24. |YMHOXeHue n feneHne paumoHanbHbix Apobeit. MaTtepuan
Bo3BeneHue paLmMoHanbHON Apobu B cTeneHb
ToxnecTBeHHBIETPe0Opa30BaHUS PALIMOHAIBH IIpoexTop,npe3eH
25.  |BIXBBIpAXKEHHMIA Talus.
Tpenaxépsl as
YCTHOTI'O CUETA.
26. |ToxmecTBeHHBIETPEOOPa30BaHUAPAIIHIOHATHH
BIXBBIPAKEHUN
27. |ToxnecTBeHHBICTTPEOOPA3OBAHUSAPAIIIOHATIEH Pa3naTounsrit
BIXBBIPAKEHUN Marepuan

ceolicmea: OCHOBHOE CBOMCTBO paLMOHaNbHOM
Apobun,
CBOWCTBA CTEMEHMU C LUe/biM NoKasaTenem,

k
YpaBHEHUR, GyHKUMN Y = —;
X

npasuna:
CNOXKeHUs,

BblYNTAHUA,

YMHOXeHusA,

aeneHuva gpoben,
BO3BeZEHUNA APO6U B CTEMEHD;

ycao8ue paBeHCTBa 4pobu Hyto.

LloKa3zbieame CBOICTBA CTEMNEHU C uenbim
NMOKa3saTtenem.

Onucbisame rpaduyecKnii MeTos peLleHmns
YPaBHEHWI C 04HOMN NepeMeHHOM.

[MpumeHAMb OCHOBHOE CBOMCTBO PaLMOHANbHOW
Apobu anA cokpaleHusa n npeobpasoBaHun
npobei.

MpuBoauTb Apobu K HoBoMy (0bLEemy)
3HaMeHaTesnto.

HaxoauTb cymmy, pasHOCTb, NpOM3BEAEHNEN
YyacTHoe gpobet.

BbINONHATL TOXAECTBEHHbIE I'Ip606pa3OBaHI/IFi
PayunoHabHbIX Bblpa)KEHMVI.

§4,Ne105,107,
109(1,2)

§4,Ne109(3,4),
111,113(1-3)

§4,Ne113(4-6),
116,

§4, Ne 118,120

§4, Nel123,125

[ToBTOPUTH
. 1-4

§5, Ne145,147,
150

§95,Ne152,154,
172

§95,Ne156,159,
161

§5,No163,165,
167,175

§6, Ne177(1-4)
179(1,2),
181(1.2)

§6,177(5-8),
179(3,4)




28. |ToxnmecTBeHHBICTPEOOPa30BaHUSAPAIIIOHATHH PasznaTounsIii
BIXBBIPAKEHUI Marepuai.
29. |ToxnecTBeHHBICTIPEOOpA30BAHUAPAIIMOHATIEH Tpenax€Epel A
BIXBBIPaKEHUI YCTHOTO CHCTa.
30. |ToxnecTBeHHBIETTPEOOPA30BAHKUAPAIIMOHATILH PazgaTounslii
BIXBBIPAKECHUN Matepuall
31. |ToxnecTBeHHBIETTPEOOPA30BAHUAPALIMOHATILH PazgaTounsrii
BIXBBIPAKECHUN Matepuall
32. |ToxnecTBeHHBIETTPEOOPA30BAHUAPAIIMOHATILH PazgaTounslii
BIXBBIPAKECHUN Matepuall
KonTpoabsHas padora Ne 2 nmo teme: .
33. Pa3natounbrit
«ToxnecTBeHHBbIE TPEOOPA3OBAHUS
- Marepuall
PAUMOHAJIBHBIX BbIPAKEHUID)
34. |PaBHOcuAbHbIe ypaBHeHUA.PauMOHanbHbIe ITpoekTop,pe3eH
ypaBHeHMA TaIys.
35. |PaBHOCMAbHbIE ypaBHeHMA.PaumMoOHanbHble
ypaBHeHUA
36. |PaBHOcMAnbHble ypaBHeHUA.PaunoHanbHble Paznarounbri
ypaBHeHUA MaTepuall.
37. |PaBHOcMAnbHble ypaBHeHUA.PaunoHanbHble Paznarounerit
ypaBHeHUA MaTepuall.
38. |CreneHb c uenbim oTpuLATeIbHbIM NOKa3aTenem [IpoexTop,pe3eH
Tarus;.
39. |CreneHb c uenbim oTpULATEIbHBIM NOKa3aTeNem
40. |[CreneHb C LenbIM OTPULATENbHBIM NOKa3aTesem [IpoexTop,pe3eH
Tarus;.
4]1. |CTeneHb C ueabiM OTPULATENLHBIM NOKa3aTenem
42. |CTeneHb C LenbiM OTpULLATENbHBIM NOKa3aTesem Paznarounnin
MaTepuall.
43. |CsoiicTBa CTENEHM C Lie/ibIM NOKasaTesem Tpenaxépsr ams
YCTHOTO CU€Ta.
44. |CsoicTBa CTENEHM C Lie/IbIM NOKasaTesem

Pewams ypaBHeHUs C NepeMeHHO B
3HaMeHaTene apobu.

[MpumeHAMb CBOWCTBA CTEMEHM C Le/IbIM

noKasartenem Ansa npeobpa3oBaHUA BblpaXKeHUN.

3anuceieams uncna B CTaHAAPTHOM BUAE.

Buvinonname noctpoeHue u yrenue rpaduka

k
®WWMMY=;

§6,Ne183,185,
187(1)

§6,N0187(2),
189,191

§7, Ne208(1-5),
222226

§7,Ne224,225

§7,Ne227,228

[ToBTOPUTH
. 5-7

§8,Ne208,210,
213(1-3)

§7,Ne213(4-6),
216,218, 218

§7,220,21

§8,Ne233,235,
239

§8
Ne241,243,247

§8,Ne249,253,
255

§8,Ne257,261,
264

§9,Ne275,277,
279




45. |CsoiicTBa CTeneHM ¢ LieibiM NoKasaTesnem 1 §9.Ne281,283,
285
46. |CsoicTBa cTeneHu C Le/ibiM NoKasaTenem 1 IIpoekTop,npe3eH §9,Ne287,290,
TaIus. 294
47. |CsoicTBa cTeneHu c uenbim nokasatenem 1 §9,Ne297,299,
Pa3naTouHbIi 301
48. |CBoICTBa CTEMEHM C LLeNbIM NoKasaTenem 1 Marepua. §9,Ne302,303
49. _ k . IIpoexrop,npe3eH §10,
®PyHKUmA Y = ; n eé rpadumk 1 Tams. No314,Ne316,318
50. ®PyHKUmA Y = E n eé rpadmk 1 P 7 310
X 431aTOYHBIH Ne321,323.325,
Marepuall.
51, |®yHkumay = E n eé rpaduk Tpenax&psl st 310,
X 1 YCTHOTO CU€Ta. Ne329,332,334,3
36
52. DYHKLMA Y = — 1 €& rpadmK 1 Pasnarounsrii §10,
X MarepHai. Ne338,341,343
53 |[oBTOpeHme 1 cuctematusauma yue6Horo
maTepuana 1
54, |MoBTOpeHme 1 cuctematusauma yue6Horo
" |maTepuana 1
55 KonTtpouabHnas pabora Ne 3 no reme: P a3 1aTOHEL HayuuTbcs npuMeHATh NpuoOpeTeHHbIE [ToBTOPUTH
" |«PanuoHaJibHbIe ypaBHEHUS» 1 MaTIe[ e 3HaHMS, YMEHHUSI, HABBIKH, B KOHKPETHOMN . 8-10
prai. JIESITEIIbHOCTH.
I'nasa Il . KBagpaTuble kopuu./leiicTBUTEIbHBIE YHCIA. (25 yacoB)
56. q)y'f',Ku'Mﬂ y=x 1 IpoekTop,npeseH %1;"51 354 369
v €€ rpaduk Tarusl. Onuceisame: MOHATUE MHOXECTBA, ¢ ! '
57. |®yHKumay = x* 1 Pasiarousblii | o cHa MAOMECTEa, §11Ne,356,358,3
W e& rpaduK vaTepuan. cnocobbl 3aaHNA MHOXKECTB; 60
58. |®yHKumay=x 1 TpeHaxepsl aist MHOMECTBO HaTypanbHbIXHUCE, §11, Ne362,365,
1 e rpadmk yeTHOTO cubra, | MHOMECTBO UNbIX Yncen, 366,367




59. |KBagpaTHble KOpHU. ApudmMeTnyecKmi IIpoekTop,npe3eH
KBaZpaTHbIA KOPEHb Tarusl.
60. |KBaapaTHble KOpHU. ApudmeTnueckuin PazngaTounslit
KBaZpaTHbIA KOPEHb Marepuail.
61. |KBaapaTHble KOpHU. ApudmeTnueckuin Tpenaxeépsl nins
KBaZpaTHbIA KOPEHb YCTHOTO cuéTa
62. |KBagpaTHble KOpHU. ApndmeTnyeckuit
KBaZpaTHbIA KOPEHb
63. |MHOXecTBOM ero aieMeHTbI IIpoexTop,npe3eH
TaIus..
64. |MHOXKecTBOW €ro 3/IeMeHTbl Tpenax€prl 111
YCTHOTO cuéTa.
65. [MoamHoxecTBo. OnepaunmHag MHOXeCcTBamm IIpoekTop,npe3eH
TaIusl.
66. |[MoamHorKecTtBo. OnepauymmnHag MHOXKeCcTBaMM PaznmaTtounsrit
Marepuall.
67. |YvcnosbleBAHOXeCTBa IIpoekTop,npe3eH
Taus.
68. |YumcnosbleBiHOXecTBa Pa3zparounsrii
MaTepuall.
69. |YmcnosbleBiHOXecTBa
70. |CBoicTBaapndmMeTUYEeCKOro KBaLpaTHOrO KOPHA [Ipoekrop,npe3en
Tauus
71. |CsoicTBaapudmMeTUHECKOro KBaAPaTHOrO KOPHSA
72. |CBoicTBaapndmMeTUYEeCKOro KBaLpaTHOrO KOPHSA
Pa3zpgaTounsrii
73. |CeoicTBaapudMeTMUeCcKoro KBagpaTHOro KOpHA MaTepuall.
Tpenax€prl 11
74. |CeoicTBaapndMeTUYecKoro KBaapaTHOro KOPHA YCTHOTO Cu€Ta
75. |ToxpectBeHHble npeobpasoBaHuA IIpoexTop,npe3eH

Bblpa*XeHun ﬁ,cop,epma LWNXKBa4paTHble KOPHU

Tauus

MHOXEeCTBO paLMOoHanbHbIX Yncen,

MHOeCTBO AeNCTBUTE/IbHbIX YNCEN U CBA3MU

MeX Ay 3TUMM YUCNOBbIMU MHOXKECTBAMU; CBA3b
meXay 6eCKoOHEeUYHbIMU AEeCATUYHbIMKU APOobsMM 1
pauMOHaNbHbIMKU, UPPALMOHANbHBIMM YNCAAMMN.

PacrioszHasame paunoOHanbHble U
uppauunoHanbHble Ymucna.

MprBOAUTL NPUMEPDBI PALLMOHANbHbBIX YNCEN U
MpPpPaLMOHANbHbIX YNCEN.

3anucsieams ¢ NoMoLLbo popmyn CBOMCTBA
AEeNCTBUIN C AENCTBUTENIbHBIMM YNCNAMMN.

dopmynuposame:

onpeodesneHus:

KBa4paTHOrO KOPHSA U3 Yncna, apudmeTnyeckoro
KBa4paTHOrO KOPHSA U3 YncAa,

paBHbIX MHOYECTB,

NogMHOMECTBa,

nepeceyeHmss MHOECTB,

06beaMHEHUA MHOXECTB;

ceolicmea: GyHKUMM y = x°, apUPpMeTUUYECKOro

KBaAPaTHOrO KOPHA, PYHKLMN Y = /X .
[lOoKa3bIBaTb CBOMCTBA apUPMETUYECKOTO
KBaApPaTHOroO KOPHA.

Cmpoums rpadukm GYHKLUMI Y = X°1 y= x/;
MpumeHAMb NOHATUE apUdMETUYECKOTO
KBa4paTHOrO KOPHA AR BblYUCIEHUA 3HAYEHNN
BbIPAXKEHUN.

Ynpowame BbIpaxkeHus, couepraiine
apudmeTnyecKue KBaapaTHbIE KOPHHU.
Pemate ypaBHEeHMS.

§12,N0380,384,
386

§12,Ne388,390,
392

§12, Ne398,400,
402,404,406

§13, Ne410,412,
415

§13,427,434, 435

§13, Ne430,432,
436

§14, Ned4l,444,
462

§14, Ne451,454,
457, 459

§15, Ne470,474,
486

§15,Ne4 76,479,
481

§16, Ned97,499,
501

§16, Ne513,517

§16, Ne518, 519

§16,Ne520,526




76. |ToxaecTseHHble npeobpasosBaHua 1 CpaBHMBaTh 3HaYEHUS BHIPAXKCHUI.
BbIpaKeHWIA,CoAepKaLLMXKBaAPaTHbIE KOPHU BrimonHAaTs TpeoOpa3zoBaHre BRIPAKEHHH C
77. |TosxkaectBeHHble npeobpa3oBaHmusa 1 Pa3gaTounblii  |IpUMEHEHHEM BBIHECEHUS] MHOKUTENS U3-moJ |§17, Ne528,575
BbIpaKeHWIA,CoAepHKaLLMXKBaAPaTHbIE KOPHU MaTepHal. 3HaKa KOPHs, BHECEHUS MHOXKUTEIS MO 3HAK
78. |TomaectseHHble npeobpasosaHus 1 KOPHSI. §17,Ne530,532,
BbIPa*KEHUIA,CoAePIKALLMXKBAAPATHbIE KOPHM BEIIONHATE OCBOOOXKIEHHUE OT 535,537
79. |ToxpectBeHHble npeobpasoBaHMA 1 UPPALMOHATILHOCTH B 3HAMEHATeJIe JpooH, §17, No,564,565,
BblPa*KEHUN,COAEPKALUMXKBALPATHLIE KOPHM aHaJIM3 COOTHOILICHUI MEXy YUCIOBBIMU 569,571,573
80 ToxkaecTBeHHble npeobpa3oBaHuA ) MHOXECTBaMH U UX DJIEMEHTaMU §17, No566,568,
" |BblpaxkeHWit,copepKaLMXKBaAPaTHbIE KOPHU 1 Tpenaxéps st Ne570,572
YCTHOTO CU€Ta.
81. |®ynkunay = /X n eé rpaduk 1 I[IpoexTop,mpe3en §18,
TanwsL. Ne582,584,586,
82. |dyHkuma y= \/;M eé rpaduk 1 §18,
Pasnarounsrii Ne589,591,593
83.  |dyHkuma y = JX v eé rpaduk 1 MaTepual. §18, Ne595,597
84. |MNoBTOpeHue n cuctemaTtusayma yyebHoro 1
martepuana
85. |KoHTponbHasa pa6ota Ne 4 no Teme: PazgaTounbrit Hayuumhest npumensts HpHO6peTeHHH? HoTopurs
. 1 3HaHUsl, YMEHUS, HaBbIKU, B KOHKPETHOU m.11-18
«KBagpaTHble KOpHU. [lecTBUTENbHbIE YMCaa» MaTepHail.
JIeITEIILHOCTH.
I'naBa Il KBagpaTubie ypaBHeHus. (36 yacoB)
85 KBagpaTHble ypaBHeHuWsA. PelieHne HenoaHbIX 1 ITpoekTop,npe3eH | Pacno3Hasame v NPUBOANTL MPUMEPI §19,
KBaApaTHbIX YpaBHEHU TaIys. KBaApaTHbIX YPaBHEHWIN Pa3NnYHbIX BUA0B Ne618,622,625
37 KBagpaTHble ypaBHeHUA. PelneHne HENOAHbIX 1 (ﬂ?ﬂHbIX, HEeMOJIHbIX, NPUBEAEHHDIX), KBaAPATHbIX
KBagpaTHbIX YPaBHEHUM TPEXYIEHOB.
a8 KsagpaTHble ypasHeHUA. PeleHne HenonHbIx 1 TpeHaxeps a1st §19, No627,628,
KBaZApaTHbIX YPaBHEHMIA yerHoro cudra.  |Onuceieams 8 obliem Buae pelleHne HenonHbIX (631, 634
KBagpaTHble ypaBHeHWA. PeleHne HenoaHbIx PazpgaTounsbrii KBAAPATHbIX YPaBHEHNIA. §19,
89 |KBagpaTHbIX ypaBHEHMNIA 1 MarepHal Ne641,646,648
’ ®dopmynuposame:
90 dopmyna KopHeit KBaApPaATHOrO ypaBHEHMUA 1 TIpoekTop,npeseH |onpedeneHus: gé(z),N9658,660,
TaIus.




91 |Popmyna KopHeW KBaApPATHOIO ypaBHeHUA
92 dopmyna KopHel KBagpaTHOro ypaBHEHMS
93 dopmyna KopHel KBagpaTHOro ypaBHEHMA Pazngatounsblit
Marepual.
94 dopmyna KopHel KBagpaTHOro ypaBHeEHMA
95 Teopema Bueta IIpoekTop,npe3eH
Tarusl.
96 |Teopema Bueta
97 Teopema BueTa IIpoekrtop,npe3eH
TaIusl.
98 Teopema Bueta Tpenaxépsol 111
YCTHOTI'O CU€Ta.
99 Teopema Bueta Pa3zparounsrii
Marepuall.
100 Konmponvnas paboma Ne 5 no meme Paznarounbri
«Keaopammnuie ypasnenusn Marepuall.
101 [KBagpaTHbIATpEXUNEH IIpoexrop,npe3eH
Taus.
102 |KBagpaTHbIATpEXUNEH PazgaTounbrit
MaTepuall.
103 |KBagpaTHbIMTPEXYNEH IIpoexrop,npe3eH
Talus.
104 [KBagpaTHbIATpEXUNEH
105 [KBagpaTHbIATpEXUNEH
106 |PewweHune ypaBHEHUI, CBOAALLMXCAK KBAAPATHLIM IIpoexrop,
YPaBHEHMAM TIPE3CHTANNS
107 |PelueHune ypaBHEHUI, CBOAALUMXCAK KBaAPATHbIM .
Pa3zpgaTounsrii
ypaBHEHMAM
= Marepualn
108 |PelweHMe ypaBHEHUUN, CBOAALLMUXCAK KBAAPATHLIM

ypaBHeHUAM

ypaBHEHWs NepBOM CTENEHMU,

KBa4paTHOro ypaBHeEHMSA;

KBagpaTHOro TpéxuneHa,

ANCKPUMMHAHTA KBAAPATHOMO ypaBHEHUA U
KBafpaTHOro TpPEéxYneHa,

KOPHSA KBaApaTHOro TpéxyneHa; bUKBagpaTHOro
ypaBHeHus;

ceolicmea KBagpaTHOTO TPEXUNEHa;
meopemy BuneTa u obpaTHylo eli Teopemy.

3anucsieame 1 A0KasblBaTb GOPMYY KOPHEN
KBaApaTHOro ypaBHEHMS.

MccnenoBaTb KONMYECTBO KOPHENM KBaApaTHOro
YPaBHEHUA B 3aBUCMMOCTM OT 3HaKa ero
ANCKPMMMHAHTA.

Jlokaszbieame meopemel:

BueTa (npamyto n 06paTHyto0),

0 PA3/10XKEHUM KBAZAPATHOIO TPEXUYNEHA Ha
MHOXUTENN, O CBOMCTBE KBaAPaTHOIo TPExyaeHa
C oTpuuatenbHbiM ANCKPUMUHAHTOM.

Onuceleame Ha NpUMepax MeToZ, 3amMeHbl
nepemMeHHON ANA peLleHna YpPaBHEHW.

Haxo0ume KOpHU KBaAPaTHbIX YPaBHEHWI
pasNMYHbIX BUAOB.

MpuMmeHATb TeopemMy BueTa 1 obpaTHyto el
Teopemy.

BbINOHATL pa3/ioXKeHMe KBagpaTHOro TpéxYneHa
Ha MHOKUTENN.

HaxoanTb KOPHU YpaBHEHWNI, KOTOPbIE CBOAATCA K
KBaApaTHbIM.

§20,Ne664,671,
673,685

§20,Ne667,669,6
75,677

§20,Ne687,689,
692,694,696

§21N\e708,710,
712,714

§21Ne716,718,
720,723,

§21N\e732,734,73
5,738

[ToBTOpPUTH
nn.19-21

§22,No754,7609,
770

§22,No756,758,7
60

§22,Ne762,764,
766,768

§23,N776,778,
780

§23,Ne782,784,7
86

§23,Ne788(1-3),
790,7792(1)




109 |PelieHue ypaBHEHWIA, CBOAALLMXCAK KBaAPATHbIM 1 CocTaBnATb KBaApaTHble ypaBHEHMA 1 ypaBHeHus, [§23,Ne788(4-
ypaBHEHUAM CBOAALLMECA K KBAAPaTHbIM, 6),792(2),795

110 |PewweHune ypaBHeHMIA, CBOAALLMXCAK KBAAPATHbIM 1 ABNAIOLLMECA MATEMATUHECKUMU MOAENAMM §23,Ne792(3),
ypaBHEHMAM peanbHbIX CUTyaLmnit 793,796

111 [PeweHMne ypaBHEHWI, CBOAALLMXCAK KBAAPATHbLIM 1
ypaBHEHMAM

112 [PeweHune ypaBHEHWI, CBOAALLMXCAK KBAAPATHbLIM 1
ypaBHEHMAM

113 |PaumoHanbHble ypaBHEHUA KaKMaTeMaTUYECKMe 1 §24,Ne804,806,
MoAeNn peanbHbIX CUTyaL Uit ITpoexTop,npes3eH 834

114 |PaumoHanbHble ypaBHEHUA KaKMaTeMaTUYeCKne 1 Talus. §24,No811,813,
MOZENN peanbHbIX CUTyaLMit 818

115 |PaumoHanbHble ypaBHEHUA KaKMaTeMaTUYeCKne 1 §24,N0809,820,
MoAeNu peanbHbIX CUTyaLMiA PaznaTounsrit

116 |PaumoHanbHble ypaBHEHUA KaKMaTeMaTUYECKMe 1 MaTepHal. §24,No827, 830
MOAENN peanbHbIX CUTyaLMI

117 |PaunoHanbHble ypaBHeHUs KaKMaTemMaTuyeckue 1 ITpoekTop,npe3eH §24,829,831
MOAENN peanbHbIX CUTyaLMI Tarusl.

118 |PaumoHanbHble ypaBHEHUA KaKMaTemaTUyeckmne 1
MOAENN peanbHbIX CUTyaLMI

119 |PaumoHanbHble ypaBHEHNA KaKMaTeMaTUYeCcKmne 1
MOAENWN peanbHbIX CUTYaLMI

120 [MNoBTOpeHMe n cucTemaTmsauma yu4ebHoro 1
maTtepuana

121 |Koumponsuaa paboma Ne 6 no meme 1 Pa3znarounsrit HayuHrhCst MpUMeHSTE npn06peTeHH1)1ve Hotopurrs,
«IIpuMeHeHHe KBaJAPaTHBIX YPABHEHUI» MaTepuall. SHAHMA, yMCHHA, HABBIKH, B KOHKPETHOM mn.22-24

JIeSITEIIbHOCTH.
IToBTOpEeHue U cucTeMaTH3AIUsA YueOHOro MmaTtepuasaa. (19 4.)

122 |I[loBTOpeHue u cuctemMarusaiys yueOHOro 1 O060061muTh TpUOOpEeTEeHHbIE 3HaHUS, HaBBIKK U |J[IM. No71,83,92.
MaTepHaia 3a Kypc anreOpsl 8 kiacca yMeHMsI 3a 8 Kiacc. Ne95,96

123 |IloBTOpeHUE M CUCTEMATU3AIHS YIEOHOTO 1 JIM Hayuuthcst mpuMeHsaTh TpUOOpPETEHHBIC JM Nel105,110,
MaTepHaia 3a Kypc anreOpsl 8 kiacca 3HAHUSA, YMEHUS, HaBbIKU, B KOHKPETHOU 111,115

124 |TloBTOpEHHUE U CUCTEMAaTH3AIHsl yUeOHOTO 1 M ACATCIILHOCTH. JIM Nel21,125,
Marepuaa 3a Kypc anreopsl 8 kiacca 124, 126




JAM,Nel157,160,
181,189

TIM Ne204,207,
210

125 |IloBTOpEHHUE U CUCTEMaTH3AIHs y4eOHOTO M
MaTepuaa 3a Kypc aredpsl 8 kinacca

126 |IloBTOpEHUE U cuCTEeMaTH3AIMs y4eOHOTO M
MaTepuaa 3a Kypc anredpsl 8 kinacca

127 |IIpoMeXyTOYHAS ATTeCTAHSA M

128 |IloBTOpeHUE M cCUCTEMATU3AIMS YIEOHOTO
MaTepuaia 3a Kypc anreOpsl 8 kiacca

129 |IloBTOpEeHUE M CUCTEMATU3AIMS YIEOHOTO Pa3zgaTounsrii
MaTepuaia 3a Kypc anreOpsl 8 kiacca Marepuall.

M, Ne213,215

IToBTOPUTH
. 1-24

130

[ToBTOpEeHUEe U crucTeMaTH3anus y4eOHOro
Marepuaa 3a Kypc anreopsl 8 kiacca

131

[ToBTOpEeHUe U cucTeMaTH3anus y4eOHOro
Marepuaa 3a Kypc anreopsl 8 kiacca

132

[ToBTOpEHUEe U crucTeMaTu3anus y4eOHOro
Marepuaa 3a Kypc anreopsl 8 kiacca

133

[ToBTOpeHue 1 cucremaru3anus y4eOHOTO
MaTepuaia 3a Kypc anredpsl 8 kiacca

134

[ToBTOpEHME U cucTeMaTU3alys y4eOHOro
MaTepHaa 3a Kypc anreOpsl 8 kiacca

135

[ToBTOpEHME U cucTeMaTU3alMs y4eOHOTO
MaTepHala 3a Kypc anreOpsl 8 kiacca

136

[ToBTOpEHME U cucTEeMaTU3aIMsl y4eOHOTO
MaTepHaa 3a Kypc anreOpsl 8 kiacca

137

[ToBTOpEHME U cUCTEMATH3AIHS YIeOHOTO
Marepuaa 3a Kypc anreopsl 8 kiacca

138

[ToBTOpEHUE U crucTeMaTH3anus y4eOHOTo
Marepuaia 3a Kypc anreopsl 8 kiacca

139

[ToBTOpEHUE U crucTeMaTH3aNus y4eOHOTO
Marepuaa 3a Kypc anredpsl 8 kiacca

140

[ToBTOpEHUE U cUcTeMaTH3aIUs y4eOHOTO
Marepuaia 3a Kypc anreopsl 8 kiacca




IToypouHoe miiaHupoBaHue 1o ajaredpe B 9 kiacce

No Jatsr
ypoka (pgixﬂeii):f?e?;l) If{c:;;;o IIPOBEACHNUA ObopynoBanue OcHoBHble Bubl yueOHoH aearenbHocTu (YY)
miaH | ($akT
I'naBa |.HepaBencrBa. (21 yacoB)
1. YucnosbleHepaBeHCTBa 1
I[IpoexTop,npe3eHTan |Pacro3Hasams v NPUBOAUTL MPUMEPbI YACTOBBIX HEPABEHCTB,
2. YncnoBbleHepaBeHCTBa 1 Hsl. HEePaBEHCTB C NepeMeHHbIMM,
JINHEHbIX HEPABEHCTB C OZHOM NepeMeHHOM, ABOMHbIX
3. YncnosbleHepaBeHCTBa 1 Tpenaxépsol 111 HepaBeHCTB.
YCTHOTO cuéTa.
4, OCHOBHble CBOMCTBA YNC/IOBbIXHEPABEHCTB 1 IIpoekrop,npeseHTan |popmynuposams:
us, onpedeseHUs: CPaBHEHWUA ABYX Yncen,
5. OCHOBHble CBOMCTBA YNC/IOBbIXHEPABEHCTB 1 PazpgaTounslii peLleHnA HepaBEHCTBA C OAHOM NepeMeHHO, PaBHOCUbHBIX
Marepual. HEepaBeHCTB,
6. CnoKeHune 1 YMHOKEHNe YMNCI0BbIX HEPABEHCTB. 1 IIpoeKTop,Npe3eHTall |pelweHna CUCTEMbI HEPABEHCTB C O4HOM NEPEMEHHOI,
OueHMBaHMe 3HAYEHMA BblpaXKeHmA Hsl. 061aCTH ONPeAeNeHNA BbIDAKEHNS;
7. CnoKeHune 1 YMHOKEHNe YNCI0BbIX HEPABEHCTB. 1
OueHnBaHMe 3HaYEeHUA BblpaXKeHuA Paznatounsiit ceolicmea YNCNOBbIX HEPABEHCTB,
8. CnoxeHune 1 YMHOXeHNe YNCI0BbIX HEPaBEHCTB. 1 Marepual C/IOXKEHUS N YMHOXEHMA YNCNOBbIX HEPABEHCTB
OueHnBaHMe 3HaYeHUA BblpaXKeHua
9. HepaBeHcTBac ogHOMNEPEMEHHOM 1 Zlokasbieames: CBOMCTBA YNCOBbIX HEPABEHCTB,
[IpoexTop,pe3eHTal [Teopembl O CIOKEHUU U YMHOXKEHUM YUCIOBbIX HEPABEHCTB.
10. |PeweHneHepaBeHCTB C O4HOWM 1 us.
nepemeHHoON.YMCN0BbIENPOMEKYTKM Pewams nvHeMHble HepaBeHCTBa.
11. |PeweHneHepaBeHCTB C O4HOWM .
nepemeHHoON.Y1MCN0BbIENPOMEKYTKM 1 PasfiaToumHLIA 3anucbiBaTb pelleHnA HEPABEHCTB M UX CUCTEM B BUAE
12. |PeweHneHepaBeHCTB C O4HOM 1 Marepuat YMCNOBbIX MPOMEKYTKOB, 06beANHEHMS,
nepemeHHON.Y1CN0BbIENPOMEKYTKM nepecevyeHmns YNCI0BbIX MPOMENKYTKOB.
13. |PeweHneHepaBeHCTB C O4HOWM 1 Pa3naTtounsrii
nepemeHHo . Y1CNOoBbIENPOMEKYTKN MaTepuall Pewwatb cucTeMy HEPaBEHCTBC OAHOW NepemMeHHO.




PELLIEHVIeHepaBEHCTB C O,EI,HOﬁ

14. v 1 Pa3narounsrit
nepemeHHON.YnCNoBbIENPOMENKYTKN MaTepHai OueHMBaTb 3HaYeHME BblPaXkeHus.
15. Cucrembl TIMHEHHBIX HEPABCHCTB C O/IHOU . TIpoekrop,npesentart N306paskaTb Ha KOOPAMHATHOM NPAMOI 3a4aHHbIE
HCPCMCHHOU . HepaBEeHCTBAMM YMCNOBbIE MPOMENKYTKM
CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM .
16. . Tpenaxépsr st
NepeMEHHOMN 1 <
YCTHOTO CUETA.
C — — PazpgaTounsrii
17. UCTEMBI JII:IHGPIHBIX HEPaBEHCTB C OJJHOU 1 MaTepua.
MIepEMEHHOI
18. [Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU 1
IIePEMEHHOU PaszmaTounsiit
19. |CucTeMbl IMHEHHBIX HEPABEHCTB C OJHON 1 MaTtepuan
TIEpEMEHHOHN
20. |IloBTOpeHue u cucreMaTuzanus yueOHOro
Marepuaia
KonTposbnas padora Ne 1 mo teme "
21. Tpenaxéps st
«HepaBeHcTBa U CCTEMBI HEPABEHCTB € 1 <
N . YCTHOTO CUETA.
O/THOM NepeMeHH O
I'naBa Il . KBagparnunas pynknus. (38 yacos)
29 MoBTOpEHUE U pacluMpeHne CBeAeHNI O . TIpoeKTOp, Ipe3eHTan
dYHKLMH JESL
23. |lMNoBTOpeHUe n pacumnmpeHme cBeaeHui o 1 PazgaTounbrit
byHKLUM MaTepHAT Onucbisame NOHATUE GYHKLMN KaK
24. |MNosTopeHue 1 pacluMpeHmne CBeAeHUM 0 1 TpeHaxepsw A1st NpaBuAa,yCTaHAB/AMBAIOLLErNO CBA3b MEXKAY 31eMeHTaMM1 ABYX
dYyHKUMHM YCTHOTO CU€Ta.
> MHOeCTB.
25. |CaoiicTBa pyHKIIUK 1 [TpoexTop,npe3eHTaI
Hsl.
26. |CaoiicTBa KITUU PaszpgaTounsrii
by 1 N ip - dopmMynuposams:
MaTepHall.
27. |CsoiictBa pyHKIIUK 1 Tpenaxéps st onpeoesneHus:

YCTHOTO CUéTa




28.

MocTpoeHue rpadmka dbyHKUMMy = kf(x)

IIpoekrop,npe3enTar
usl..

HyNs GYHKUMK;

NPOMEKYTKOB 3HAKONOCTOSHCTBA PYHKLMU; GYHKL MM,
BOo3pacTatolLel (ybbiBatowein) Ha MHOXKECTBE; KBaApaTUYHOM
bYHKUMK; KBaApPaTHOTO HEPaBEHCTBa;

ceolicmea KBafpaTUYHOM GYHKLUNK;

npasusaa NOCTpoeHua rpadrKoB GyHKLMA C MOMOLLbIO
npeobpasoBaHuii BUAA

flx) > fix) + b;
f(x) = f(x + a);f(x) = kf(x).

Cmpoums rpadukm GyHKUNI C NOMOLLbIO Npeobpa3oBaHuii
BMAa

f(x) = f(x) + b;

f(x) = f(x + a); f(x) > kf(x).

Cmpoumsb rpaduK KBaApaTUUYHOM QYHKLUN.

Mo rpadmKy KBagpatUYHON GYHKLMM ONUCbIBATb €€ CBOMCTBA.

Onuceieames cxemaTU4Hoe pacnonoxeHue napa6onbl

29. |MocTpoeHue rpadmka GyHKUUKUY = kf(x) TpeHaxépnl 11t
YCTHOT'O CU€Ta.
30. |MocTtpoeHue rpadpukos GyHKUMA Y = f(x)+buy = [IpoexTop,npe3eHTai
f(x+a) usl.
31. |MocTtpoeHue rpadpukos GyHKUMA Y = f(x)+buy = IIpoexTop,npe3eHTai
f(x+a) Hsl.
32. |MNoctpoenue rpadmkos pyHKUMIA y = f(x)+b uy = Pa3zgaTounsrii
f(x+a) Marepuail.
33. |MocTtpoeHue rpadpukos yHKUMI y = f(x)+b uy = Pa3parounsrii
f(x+a) MaTepHall.
34. |[KBagpaTuuHasa ¢pyHKUMA, eé rpadumK 1 cBOICTBA
Paznarounsin
35. |KBagpaTunuHasa ¢dyHKUMA, e€ rpaduK 1 cBoOCTBA MaTepual.
Tpenaxépsol 111
36. |KBagpaTunuHasa dyHKUMA, eé rpaduK 1 cBoOCTBa YCTHOTO CUET
37. |KBagpatuuHasa ¢yHKUMA, eé rpadumK 1 cBOICTBA IIpoekTop,npe3eHTal
nusa
38. [KBagpatuuHasa ¢yHKUMA, eé rpadumK 1 cBOMCTBA PasnaTouHbIil
39. [KBagpaTuuHasa ¢yHKUMA, eé rpadurK 1 cBOMCTBA Marepuar.
40. |KoHTponbHas pabota Ne 2 no teme: PazgaTounbrit
«KBappatuuHaa pyHKuma» Marepuail.
a1 PelleHne KBaApaTHbIX HEPABEHCTB
' [Ipoekrop,npe3enrar
Hsl.
42, PelleHne KBaApaTHbIX HEPABEHCTB
TpeHaxeépsl aid
43. |PeweHune KBaApaTHbIX HEPABEHCTB YCTHOTO cuéTa.
Pa3zgaTounnrit
44, |PeweHune KBaApaTHbIX HEPABEHCTB

Marepual.

OTHOCUTENIbHO OCU a6cu,|/|cc B 3aBUCMMOCTU OT 3HAKa CTapLllero

K03¢¢MLI,MEHT3 N ANCKPUMUHAHTa COOTBETCTBYOLWETO

KBa4paTHOro TpéaneHa.




45 PelweHne KBagpaTHbIX HEPABEHCTB
' 1 Tpenaxépsr st p
YCTHOTO CuBTa. ewamso KBagpaTHble HepaBeHCTBa, UCMO/b3ya CXEMY
46 PeleHne KBaapaTHbIX HEPABEHCTB PaszaTounblii pacnonoxeHuna napabosibl OTHOCUTENBHO OCK abcumcc.
' 1 MaTepHail. .
Onucbleams rpapuyecknin MeTos pelleHna CucTemMbl ABYyX
CucreMbl ypaBHCHHH ¢ JBYMS IIEPEMCHHBIMHU 7
47. Yp ABYM P . TIpoeKTop, MpeseHTal YPaBHEHUI C ABYMSA NepPeMeHHbIMMU,
usl. MeToA, NOACTaHOBKM U METO/, C/IOXKEHUA ANA PELIEHNA CUCTEMbI
48. |CucrteMbl ypaBHEHUM C IBYMS TIEPEMEHHBIMU 1 LBYX YPaBHEHWI C ABYMSA NEPEMEHHbIMM,
49. |CucTeMbI ypaBHEHNI ¢ ABYMSA NIepeMEHHBIMHU . Tpenakeps! s OZHO U3 KOTOPbIX HE ABNAETCS IMHEUHbIM.
YCTHOTO cHeTa. Pewams TEKCTOBbIE 3a4a4M, B KOTOPbIX CUCTEMA ABYX
50. |Cuctembl ypaBHEHHH ¢ ABYMs IEpEMEHHBIMU 1 Paznarounbrit .
MaTepHal. YPaBHEHWI C ABYMSA NEPEMEHHbIMU ABNAETCA MaTEMATUYECKOM
51. |Cucremsl ypaBHEHHH C ABYMs ICPEMEHHBIMU 1 MOAENbIO peasibHOro NPoLecca, U MHTEPNPETUPOBATL
[ToBTOpEHHE U CHCTEMATH3AIUSA YIEOHOTO PE3yNbTaT PELUEHNA CUCTEMDI
52. IIpoekTop,npe3eHTail
Marepuaia 1
us.
KoHTponbHas paborta N2 3 no teme: «PeweHne .
53. - o Pa3nmarounsbrii
ypaHeHUi1 U cucTem ypaBHEHMIA ¢ AByMA 1
MaTepuall.
nepemeHHbIMMN»
I'naasa I11.9emenThl NpuKJIagHOiiMaTeMaTuKH. (20 YacoB)
54 MaTtemaTtuyeckoe MmoaennpoBaHmne 1 [Ipoekrop,pe3erTan |[pusodums npumepbl: MaTeMaTUYECKUX MOAeei peasbHbIX
' sl CUTyaUMIA; MPUKAAAHbLIX 334a4; NPUBAMMKEHHbIX BENUYMNH;
55 MaTemaTnyeckoe mofenMposaHue 1 Tpenaxeéper qst NCMNO/1Ib30BaHUA KOMBUHATOPHbIX NPaBW/ CYMMbI U
YCTHOTO CHCTa. NpounsBeAeHUA; Cy4alHbIX COOLITUIM, BKAKOYAA A0CTOBEPHbIE U
56 MaTtemaTtnyeckoe moaenmpoBaHme 1 Pa3zgarounsrii HEBO3MOXHble COObITUSA; OMbITOB C PABHOBEPOATHLIMMU
. MaTepual. NCXOAaMU; NPELCTaBNAEHUA CTAaTUCTUYECKMX AaHHbIX B BUAE
- TIpOTICHTHBICPACUETH ) TIpoeKTop, Ipe3eHTan Tabauu, gruarpamm, Urpad)vu(os, VICI'IOJ1b3OBaHVIFIU
. s BEPOSATHOCTHbIX CBOMCTB OKPYKAIOLLMX ABNEHUMA.
58. |IIpouenTHbIEpaCYETHI 1 Pas3naTouHsIil Popmysuposamo: . .
_ A onpedeneHus: abCONOTHOW NOrPeLHOCTM, OTHOCUTENLHOM
59. |I[IpouenTHBIEPaCUETHI 1 MaTepuall. NOrpeLHOCTH, OCTOBEPHOTO COBLITUA, HEBO3MOXHOIO




60. |AbcontoTHaa M OTHOCUTEIbHAA MOrPeLIHOCTb cobbITUA; KNaccnyeckoe onpeaeneHne BePoATHOCTH;
ABCONOTHAA N OTHOCUTENbHAA MOMPELUHOCTb IIpoexTop,npe3eHTait npasuna: KoMEUHaTOPHOE NPaBUIO CyMMbl, KOMBMHaTOPHO®
61. s NPaBWUIO NPOU3BEAEHMUA.
o, |OcHosHbIe Npaswa komGARaTOPHKN Tperanipur s | ONUCHIO0MS 1AM Dewern Mool Az
YCTHOTO cuéTa. PMYy CNOXHbIX NPOLLEHTOB.
OCHOBHbIE NPaBN/a KOMBMHATOPUKM Pa31aTouHbIi MpoBOANTb NPOLLEHTHbIE PAaCYETbl C UCMOJIb30BAHUEM CAOMKHbIX
63. MaTepual. NPOLEHTOB.
OCHOBHble NpPaBWia KOMBUHATOPUKM PazpgaTounslii Haxodum? TOUHOCTb NPMBAWKeEHMA NO Tab/mue
64. NPUBAMKEHHDBIX 3HAYEHUI BEANYMHBI. Mcnonb3oBaTb
MaTepuall. .
" pa3nunyHble GopMbl 3aNnUcK NPUBANKEHHOTO 3HAYEHNA
65. |YacToTa 1 BepOATHOCTb C/ly4aHOro cobbITuA IIpoexTop,npe3eHTait .
s BENYNHbBI.OLEeHMBaTb NPUBANKEHHOE 3HAYEHNE BEIUYUHDI.
66. |YacToTa u BEPOATHOCTb Cy4alHOro cobbiTuA Paznmatounsblit
MaTepuall.
67. |Knaccuyeckoe onpeaeneHMeBepoaTHOCTU
68. |Knaccmnyeckoe onpeaeneHnMeBepoaTHOCTU [Ipoekrop,mpe3enrar
us.
69. |Knaccuyeckoe onpeaeneHMeBepoaTHOCTU IIpoexrop,
IIpe3eHTaIHS
70. |HayanbHble cBeAEHWNA O CTAaTUCTUKE
71. |HavanbHble cBELEHUA O CTAaTUCTUKE lMposodume onbITbl CO CAy4alHbIMK UCxoaamu. MNMOACHATb U
IIpoexTop,mpe3eHTan [3anucbiBaTb GOPMYNY HAXOXKAEHUA YACTOTbI CIy4atHOTO
72. |HayanbHble cBeAEHMA O CTaTUCTUKeE usl. cob6bITMA. ONKUCbIBATL CTAaTUCTUYECKYHO OLLEHKY BEPOATHOCTH
Cny4YaitHoro cobbiTnA. HaxoauTb BEPOATHOCTb Cy4aHOro
73. |lloBTOpeHue u cucrteMaTu3aIus yaeoOHOro cobbITnA
Marepuaia B OMbITAaX C PaBHOBEPOATHbIMMU UCXO4AMM.
Onucbieame 3Tanbl CTaTUCTUYECKOFO UCCNEA0BAHMA.
P " Odopmnatb MHPOPMaLMIO B BUAE TabANUL, U Anarpamm.
74. |KoHTponbHas pabota N2 4 no teme: «InemeHTbl MZ?@?);(;?IHHH MN3BnekaTb MHPopmaumio 13 Tabauy, n anarpamm. HaxoguTb m

npUKNagHoMMaTEMaTUKU»

npmneoanTb NpUMepbl NCNO/Tb30BaHNA CTATUCTUYECKUX
XapPaKTePUCTUK COBOKYMHOCTU OaHHbIX: cCpeaHee 3Ha4vyeHune,
mMoAa, pa3dmax, megnaHa Bbl60pKVI

Yucnoesie nocnedosamenvHocmu (17 yacos)




75. |Yvmcnosble nocnenoBaTeNbHOCTH [Ipoekrop,npe3eHTar
Hsl.
76. |Yvcnosble nocnenoBaTeNbHOCTH PazpgaTounslii
MaTeprall
77. |ApudmeTunyeckan nporpeccun [Ipoekrop,npe3eHrar
Hsl.
78. |ApudmeTnyeckas nporpeccus
79. |ApudmeTnyeckasa nporpeccua PazpgaTounslii
MaTepuall
80. [ApudmeTtnyeckasa nporpeccusn
81. |Cymma n nepBbix 41€HOB apnPMeTUYECKon IIpoekTop,npe3eHTal
nporpeccumn Hsl.
82. |Cymma n nepBbix 4/1€HOB apnPMeTUYECKon
nporpeccumn PaznmaTrounsrit
83. |Cymma n nepBbix 4/1€HOB apnPMeTUYECKOon Marepualn
nporpeccumn
84. |Cymma n nepsbix 4/1€HOB apnUPMeTUYECKON
nporpeccumn
85. [['eomeTrpuueckasi mporpeccus IpoekTop,npe3eHTail
Hsl.
86. |['eomerpuueckas nporpeccus
PazpgaTounblii
87. |I'eomerpuueckas nmporpeccus MaTepuanl
88. |Cymma n nepBbIX 4YNEHOB reOMETPUYECKON [Ipoexrop,npe3eHTan
nporpeccumn Hsl.
89. |Cymma n nepBbiX YNEHOB reOMETPUYECKOM Pazgarounsrit
nporpeccumn Marepual
90. [Cymma n nepBbIX 41EHOB FEOMETPUYECKOM
nporpeccumn
91. |Cymma 6€CKOHEYHOU T€OMETPUUIECKON TIpoeKTop, pe3eHTaIl

nporpeccuu, y Kotopoii | g | <1

ns.

Mpusodume npumepsbl: NOCNEAO0BATENbHOCTEN; YNCNOBBIX
nocnenoBaTe/IbHOCTENM, B YaCTHOCTM apuPMETUYECKOM U
reomeTpPUYECKOM NPOrPeccuin; UCNoAb30BaHMA
nocnenoBaTeNIbHOCTEN B PeasibHOM XU3HW; 3a4a4, B KOTOPbIX
paccMmaTpuBatoTCA CYMMbl C HECKOHEYHbIM YUCIOM C/laraeMbiX.
Onuceisame: NOHATUA NOCNEA0BATENBHOCTH, YNEHA
nocnefoBaTeIbHOCTU; cnocobbl 3a4aHUA NOCe40BaTE/IbHOCTH.
Bbl4ucaame YneHbl NOCAeA0BATENBHOCTH, 3aA4aHHON GOPMYNOoi
N-ro YJeHa UM PeKYPPEHTHO.

dopmynuposame:

onpedesieHuUs: apndMeTUYEeCKon NPOrpeccumn, reoMeTpnYecKom
nporpeccuu;

ceolicmea YNeHOB FeOMETPUYECKON U apnudMeTUYECKoM
nporpeccum.

3adasame apndpmeTUUECKYIO U FeOMETPUYECKYHO Nporpeccmm
PEKYPPEHTHO.

3anuceisame u noAcHAMbs GopMyibl 06LLErO YNeHa
apudMeTUYECKOM U TeOMETPUYECKON NPOTrPECCUit.
3anuceisames u 00Ka3bisams: GOPMYbl CYMMBbIN NepPBbIX
YNeHOB apMPMETMYECKOM M FTeOMETPUYECKON Nporpeccuis;
dopMynbl, BbiparkatoLLMe CBOMCTBA Y1€HOB apuPMeTUUYECKON U
reoMeTPUYECKOM NPOrPeccuit.
Buviuucnams cymmy 6€CKOHEUHOM reoMeTpruiecKon
MPOTPECCHUH, Y KOTOPOH

lq|<1.

[IpeacraBnsaTh 6€CKOHEUHBIC TIEPUOIUUECKHE IPOOH B
BHJI€ OOBIKHOBEHHBIX




92. |Cymma 6€CKOHEYHOU T€OMETPUUYECKON 1 Paznarounbrit
porpeccuu, y Kotopoii | | <1 MaTepuai
03. |Cymma 6€CKOHEYHOW I€OMETPUUYECKON 1
porpeccuu, y Kotopoii | | <1
94. |I[loBTOpeHHEe U cucTeMaTU3alMs y4eOHOTO 1
MaTepuaia
95. |KonTpoabHasi pabora Ne 5 mo reme 1 Paznarounbri
«UncaoBbIenoc/ie10BaTeJIbHOCTH ) MaTepual
IToBTOpEHHE U cUcTEeMAaTH3ANMS YueOHoro Marepuaja. (7 4.)
96. |YmpakHeHus A NOBTOpEeHUs Kypca 9 O600muTh TPUOOPETEHHBIC 3HAHNUS, HABBIKK U YMEHHS 32
KJjlacca 1 9 xnacc.
97. |Tpomexyrounas aTrecrauus 1 M Hayuutbcs TPUMEHATD MpUOOpPETEHHBIC 3HAHUSI, YMECHHUSI,
HABbIKU, B KOHKPETHOM JIEATEIbHOCTH.
98. |YmpaxHeHHs i TOBTOPEHHS Kypca 9 1 IM
KJlacca
99. |YmpaxHeHHs Ui IOBTOPEHHS Kypca 9 1 IM
KJlacca
100. |YopaxHeHus A MOBTOpeHus Kypca 9 1 M
KJlacca
101. |YopaxHeHus A MOBTOpeHus Kypea 9 1 M
KJjlacca
102. |YnopaxHeH#us 15 MOBTOpeHus Kypca 9 1 Paznarounsiin
KJjlacca MaTtepual.

Onucanue yue0HO — METOAMYECKOI0 U MATEPHATBHO - TEXHHYECKOro odecnevyeHusi 00pa3oBaTeIbHOM AeATeIbHOCTH

IleuyaTHbie mocoOuA:

denepanbHbIN rOCy4apCTBEHHbIN 06pa3oBaTe/ibHbIM CTaHAAPT 06wero obpasoBaHUA.

MpumepHble Nporpammbl OCHOBHOTo 0buero o6pasoBaHma. MaTemaTuKa.-(CTaHgapTbl BTOPOro nokonernusa).-M: MNpoceelyeHue,

2010.
. YCTHble 3aHATUA NO MaTeMaTUKe B CTapLimnx Knaccax. Nocobue ans yuntena.A.A.KoHoHos/ «Ctonetne»/Mocksa, 1997

ObolatolLiee NOBTOPeHME B Kypce anrebpbl ocHoBHOM WKonbl/ E.A.CemeHKo/KpacHoaap:Ky6ry, 2002




5.

OcCHOBbI CTaTUCTUKN U BepoAaTHOCTb/ E.A.ByHumoBmy/Mocksa: ipoda, 2008

MaTemaTuKa B pebycax, KpoccBopAax, YalHBopAax, Kpuntorpammax, 7 knacc/C.C.Xyaaaasa/Mocksa: LLkonbHan npecca, 2003
(«BnbnunoTeKa *KypHana «MatemaTuKa B WKone» Bbin.23)

MuuypurH J1.®. 3a cTpaHMuamm yyebHuka anrebpsbl/ /1.0.MnuuypuH. — M: MNpocseweHne, 1991.

dopmunpoBaHMe BbIMUCAUTENBbHbIX HABLIKOB Ha YPOKax MaTemaTuku 5-9 knaccol/H.H.XneBHioK/ M.:Wnekca, 2011

JInHnA yuebHO-MmeToa4NUYECKMX KOMMIEKTOB aBTOPOB
Anrebpa — 7 Knacc: y4ebHUK ana yyauwmxcsa obuieobpasoBaTenbHbix yupexaeHnin/ A.l. Mep3nsk, B.6.MonoHckuit, M.C.Akup. — M.:
BeHTaHa —'pad, 2012.

Anrebpa — 7 Knacc: AnaakTnyeckue matepuasnbl: nocobue ana ydawmxca obuieobpasoBatenbHbix yuperkaeHnin/ A.l. Mep3nsk,
B.b.MonoHckmn, E.M.PabuHosuny, M.C.Aknp. — M.: BeHTaHa — 'pad, 2013.

Anrebpa — 7 Knacc: metoanyeckoe nocobue/ E.B.byuko, A.l. Mep3nak, B.6.NMonoHcknin, M.C.Akup. — M.: BeHtaHa — 'pad, 2013.
Anrebpa — 8 Knacc: yuebHUK ans yyauwmxca obuieobpasosatensHbix yupexxkaeHnin/ A.l. Mep3nsk, B.6.MonoHckun, M.C.Aknp. — M.:
BeHTaHa —'pad, 2012.

Anrebpa — 8 Knacc:anaaktTmyeckme maTepmasnbl: nocobue ans yyawmxca obuieobpasoBaTenbHbIX yYpeRaeHnn

A.l.Mep3nsak, B.b.MonoHckui, E.M.PabuHosuny, M.C.Aknp. — M.: BeHTaHa — 'pad, 2013.

6.
7.

8.

Anrebpa — 8 Knacc: metoanyeckoe nocobue/ E.B.byuko, A.l. Mepsnak, B.6.NMonoHcknin, M.C.Akup. — M.: BeHtaHa — 'pad, 2013.
Anrebpa — 9 Knacc: y4yebHUK ansa yyalmxca obuieobpasosatenpHbix yupexxkaeHnin/ A.l. Mep3nsk, B.6.MonoHcknin, M.C.AKnp. — M.:
BeHTaHa —'pad, 2014.

Anrebpa — 9 Knacc: AnaakTMYeckue matepuanbl: nocobue ana yyawmxca obuieobpasoBaTtenbHbIX yuperkaeHunin/ A.I.Mep3snsk,
B.b.MonoHckmin, E.M.PabuHosny, M.C.AKknp. — M.: BeHTaHa — 'pad, 2014.

Anrebpa — 9 Knacc: metoandyeckoe nocobue/ E.B.byuko, A.l. Mep3nak, B.6.MonoHcknin, M.C.Akup. — M.: BeHtaHa — 'pad, 2014.

Texunueckue cpeacrea oovuenud (cpeacrsa UKT)

CTauMOoHapHbIA KOMNbIOTEP.
NHTepaKTMBHaA JOCKa.
MynbTUMEANIMHDBIN NPOEKTOP.
DVD — guckum .

o
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HNToroBasi KOHTpoIbHASA padoTa no ajaredpe 7 Kiaace
Kountpoabnas padora Ne§
«HTOroBast KOHTpOILHAsA padoTa»

Bapuant 1
Vupocrure Boipaxkenue (5a —4)2— (2a— 1)(3a + 7).
Pasznoxure Ha MHOKUTENH: 1) 5X2y2 — 45y7C?; 2) 2X2 + 24Xy + T2y~
I'paduk dhyukanu Y = kX + b mepecekaer ocu koopaunat B Toukax A (0; —6) u B (3; 0). Haiigure 3nauenus K u b.

[ 2x+y=3,
|3 x—5y=37.

Pemmre cucremy ypaBHEHUH

Haiinute 4eTbIpe nociieoBaTeIbHbIX HATypaIbHBIX YHClIa TAKUX, 9TO
MIPOU3BE/ICHNE TPEThEro U YeTBEPTOTO U3 ATUX YHce Ha 22 OoJblIe IPOU3BEICHHS IIEPBOTO M BTOPOTO.
Pemnre ypaBHeHne X2 + y?> — 2X + 6y + 10 = 0.

Bapuant 2

VYupocrure Beipaxkenue (3a—2)2— (3a+ 1)(a + 5).
Pasznoxure Ha MHOKUTENH: 1) 3M?n? — 48m?2p?; 2) 3x2 + 12xy + 12y~
I'paduk Gpynkimu y = kX + b mepecexaet ocu koopaunar B toukax C (0; 15) u D (—5; 0). Haiinure 3nauenus K u b.

[ x—3y=-3,
|5 x—2y=1L

Pemute cucremy ypaBHeHUH

Haiimute deThipe mocie10BaTeIbHBIX HATYPATbHBIX YUCIA TAKUX, YTO
MPOU3BE/ICHUE MIEPBOTO U TPETHEr0 U3 ATHX YKces Ha 17 MeHbIle MPOU3BEICHNsI BTOPOTO U Y€TBEPTOTO.
Pemmre ypaBHenue X2 + y? + 4x — 8y + 20 = 0.

Bapuant 3

VYapocrure Beipakenue (4a + 3)2— (2a + 1)(4a — 3).

Pasnoxure Ha Muoxurenu: 1) 7a2c? — 28b2c?; 2) 5a2 — 30ab + 45b2.

I'paduk Gpyukimu y = kX + b mepecexaer ocu koopaunar B Toukax M (0; —12) u K (—3; 0). Haiimure
3HavyeHus K u b.

[ 7x—y=10,

|5 x+2y=—1.

Pemmre cucremy ypaBHEHUM

Haiinute yeTsIpe nocne10BaTeNbHbIX HATypalbHBIX YUCIA TAKUX, YTO
MPOU3BEJICHUE YETBEPTOTO U TPETHETO U3 3TUX YKCEN Ha 42 GoJbllIe IPOU3BEACHUS IEPBOrO U BTOPOTO.
Pemmute ypaBaenue X2 + y? — 8x + 2y + 17 = 0.

BapuanT 4
Vupocrure Beipakenue (2b + 5)2— (b — 3)(3b + 5).
Pasnoxure Ha MuOkHTenH: 1) 6a2b? — 600a’c?; 2) 7a* — 28ab + 28b2
I'padux dynkiwum y = kx + b nepecekaer ocu koopuHar B Toukax E (0; —36) u F (4; 0). Haiigute 3Hauenus K u b.
[ 2x—y=1
|7 x—6 y=286.

Pemute cucremy ypaBHeHui

Haiimute deTpIpe mocie10BaTeNbHBIX HATYPATBHBIX YMCIIA TAKUX, YTO
MPOM3BENICHHUE MIEPBOT0 U TPETHETO U3 ITUX YHCEN Ha 31 MEHBIIIE IPOU3BEICHUS BTOPOTO M YETBEPTOTO.
Pemure ypaBHenue X2 + y2 — 12X + 4y + 40 = 0.



KonTpoabHas padora Ne§
«HTOroBasi KOHTPOJIbHasI padoTa»

Ne 3apanus YpoBeHb KoJymmuecTBo 621108
Ne 1 BazoBsrit 3
Ne 2 Bazossrit 3
Ne 3 BbazoBrrit 3
Ne 4 Bazossrit 2
Ne 5 [NoBbImeHHBIH 3
Ne6 IloBBIIIEHHBIH 3
bajuibl Kpurepun ouennBanus 3aganus Nel
3 3amanne BBITIOHEHO BEPHO (IIPUBEIEHO ITOJTHOE 0OOCHOBAHHOE PEIICHHE)
2 3amanne pemeHo BepHo, HO OTCYTCTBYET 0OOCHOBAHUE PELICHUS
N
X0/ pelIEeHUs BEPHBIH, BCE I1aru MPUCYTCTBYIOT, HO I10JIy4€H HEBEPHBIN OTBET U3-3a
OITHOKHM/OMUCKH BEIYHUCIUTEFHOTO XapaKkTepa
1 Br10pan BepHBI X0 pacCyKIeHUH, HO pelIeHIe He JOBEIEHO 10 KOHIA (BBITOIHEHO BEPHO
HEe MeHee 2/3 3a1aHus)
0 Jpyrue ciydan, He COOTBETCTBYIOIINE YKA3aHHBIM BbIIE KPUTEPUSIM
3 Maxkcumanvhoii 6ain
bajbl Kpurepuu onenuBanus 3aganus Ne2
3 BeInonHeHs! BepHO [Ba MYHKTA 33JaHus(IPUBEACHO NOJIHOE 00OCHOBAHHOE PELIECHUE)
2 BrimonHeH BepHO OAMH MYHKT 3aJaHUs U IOIYIeHA OMINOKa BO BTOPOM ITYHKTE 3a1aHHS
BBIUMCIUTENIBHOTO XapaKkTepa, ¢ €€ yu€ToM JalbHEeHI1e aru BhIIOJIHEHbI BEPHO
1 BbInONIHEH BEPHO OJUH MYHKT 3ajaHUs
0 Jpyrue citydau, He COOTBETCTBYIOLINE YKA3aHHBIM BbIIIIE KPUTEPUIM




Maxcumanvrolii 6aun

bajuibl Kpurtepun onennpanust 3aganusi Ne3
3 3amaHue BBIIOJHEHO BepHO (MPUBEICHO MOJIHOE 000CHOBAaHHOE PEIICHHUE)
2 3amaHue pereHo BEpHO, HO OTCYTCTBYET 0OOCHOBaHHUE PEIICHUS
nim
XOJI peLICHHsI BEPHBIH, BCe MIark NPUCYTCTBYIOT, 3HaueHue K ( b) HaiineHo BepHo, a npu
Haxoxaenun b (K ) monyyeH HeBepHBIA OTBET U3-32 OLIMOKU/OMUCKU BHIYHCIUTEIBHOTO
Xapaxrepa
1 Br1OpaH BepHBIHM X0 paccyXIeHuil, HO pelleHe He JOBEIEHO 10 KOHIA (BBINOIHEHO BEPHO
HEe MeHee 2/3 3a1aHus)
0 Hpyrue ciydan, He COOTBETCTBYIOIINE YKAa3aHHBIM BBIIIIE KPUTSPUSIM
3 MaxkcumansHoiii 6ain
Basbl Kpurepuu oueHuBanus 3ananus Ned
2 3aiaHue BBITIOJIHEHO BEPHO U 00OCHOBAHHO
1 JomymieHa onHa BEIYUCTUTENbHAS OMINOKa, MPUBEAIas K HEBEPHOMY OTBETY
0 Jpyrue ciydan, He COOTBETCTBYIOIINE YKA3aHHBIM BBIIIEC KPUTEPUSIM
2 Maxcumanwvuwiti 6ann
bajuibl Kpurepuu onieHKH BbINOJTHEHUS 3aaaHus NeS
3 IIpuBeneHo BepHOE 0OOOCHOBAHHOE PEIICHHE 33/1a4H, TTOJIyYECH BEPHBI OTBET
2 3amava perieHa BEpHO, HO OTCYTCTBYET 0OOCHOBAaHHUE PEIICHHUS
i
XOJ PEIICHHUs BEPHBIH, BCE IIark MPUCYTCTBYIOT, HO TIOJIyYeH HEBEPHBI OTBET H3-32
OIUOKK/OMUCKU BBIYUCIUTEIBHOTO XapaKkTepa
1 Br10pan BepHBIH X0 pacCyXICHUH, HO PEIIeHHE He JOBEACHO /10 KOHIA (BBITOJIHEHO BEPHO HE
MeHee 2/3 3agaHus)
0 Jpyrue ciydau, He COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE KPUTEPUSIM
3 MaxkcumanoHoii 6ain




Bbasisl Kputepuu oueHuBanus 3axanus Ne6

3 3amaHue BBIIOJTHEHO BEpHO (MPUBEICHO MOJIHOE 000CHOBAHHOE PEIICHHUE)

2 3amaHue perreHo BEpHO, HO OTCYTCTBYET 0OOCHOBaHHUE PEIICHUS
nim
XOJI PELICHUs BEPHBIi, BCE IIATH MPUCYTCTBYIOT, HO TOJIyYCH HEBEPHBII OTBET M3-32
OITMOKW/OMUCKH BBIYHUCIIUTEIILHOTO XapaKkTepa

1 Br1OpaH BepHBI X0/ pacCyKICHUH, HO pElIeHIe He JOBEICHO JI0 KOHIIA (BBIMOIHEHO BEPHO
He MeHee 2/3 3a1aHus)

0 Hpyrue ciydan, He COOTBETCTBYIOIINE YKAa3aHHBIM BBIIIIE KPUTSPUSIM

3 Maxcumanvholii bann

MaxkcumanbHbIi 0aJ171 Bceil KOHTPOJIbHOIT pa6oThl 17 6asioB

IlepeBo/ MEPBUYHOTO 0AIA B OTMETKY:
16-17 Gamos — «5» (95% - 100 %)

12-15 Gamnos — «4» (70 % - 94%)
9-11 6amtoB — «3» (50 % - 69%)

0-8 6ammoB — «2» (Menee 50 %)







