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INOACHUTEJIBHASA 3ATINCKA

KonunuectBo yacoB B Heneno 4, Bcero 3a rox 136 yacos.
[T1aHupoOBaHKE COCTABIICHO HA OCHOBE IIPOIPAMMBI:

ABTOpCKas mporpamma 1o aiareope 7-9 knacc aBT.-coct. M.1.3y6apeBa, A.I'. Mopakou4. Y4ueOHbIN
KOMILIEKC JijIs yuanuxcs: Anreopa 8 (B 2-x yactsax); aBtopsl A.I'. Mopakosuy, T.H.Mumycrtuna,

E.E.Tynpunnckas, JI.A.Anexkcanaposa.

JInuyHoCTHBIE, MeTANIPpeAMETHbIE U MPeAMeTHbIE Pe3yJIbTAThI.

PazButne Y'Y ]| B OCHOBHOM IIKOJIE I€I€CO00pAa3HO B paMKaxX HCITOIb30BaHUS BO3MOKHOCTEH
COBpEeMEHHOU MH(pOpMAIIMOHHON 00pa30BaTEIBHON Cpeibl KaK: CPeCTBa 00YICHHUS, TOBBIIIAIOIICTO
3¢ (HEeKTUBHOCTH U KAY€CTBO MOJATOTOBKH IIKOJLHIUKOB, OPTaHU3YIOIIETO ONEPATUBHYIO
KOHCYJIbTAIIHOHHYIO MIOMOIIIb B IEJSIX (POPMUPOBAHUS KYIBTYphl YUeOHOU NesaTeabHOCTH B OV
WHCTPYMEHTA MO3HAHUS 32 CUET (OPMUPOBAHUS HABBIKOB UCCIIEIOBATEIHCKOM 1EATEIbHOCTH,
OpraHU3aIMi COBMECTHBIX YUE€OHBIX U UCCIIEI0BATEIBCKUX pa0OT YUCHHUKOB U yUUTENEH, BOZMOKHOCTEH
OTIEpaTUBHOM U CAaMOCTOSITENLHOM 00pabOTKH PE3yabTaTOB SKCIIEPUMEHTAIBHOM IEATEIBHOCTH; CPEICTBA
TEJICKOMMYHUKAIUHU, POPMUPYIONIETO YMEHHUS U HABBIKH IMOTYICHHSI HEOOX0IMMOM nHpOopMamu n3
pa3HOO0Opa3HBIX HCTOUHUKOB; CPEJICTBA PA3BUTHS JIMYHOCTH 32 CUET (HOPMUPOBAHMS HABBIKOB KYJIBTYPhI
obmeHwus; 3 PEKTUBHOTO HHCTPYMEHTA KOHTPOJISL U KOPPEKITUU PE3yIIbTAaTOB.

Pa3BuTHe cucTeMbl YHUBEPCATbHBIX YUEOHBIX ACHCTBUN B COCTaBE TUYHOCTHBIX, PETYIATUBHBIX,
MO3HABATEJIbHBIX 1 KOMMYHHUKATUBHBIX JICUCTBUH, ONIPEACIIAIONINX PA3BUTHE TICUXOJIOTHYECKUX
CIIOCOOHOCTEH TMYHOCTH, OCYLIECTBIISIETCS C Y4ETOM BO3PACTHBIX OCOOEHHOCTEN pa3BUTHS JIMYHOCTHOM U
MO3HaBaTEJIbHON c(hep MoAPOCTKA.

Dopmupyemsbie YY /I IIpeameTHbIe neiicTBUS
1 | JImunoctubie YY/I: ® y4acTHUE B IIPOEKTAX;
caMooTIpeieNneHue (MOTHBAITHS e [0JIBEJICHUE UTOTOB YpoKa (pediiexcus);

y4deHus, GOpMHUPOBAHUE OCHOB

o ® TBOPUYCCKUC 3a/ITaHUS;
Ipa’xIaHCKOHU NACHTUYHOCTHU

JIMYHOCTH ); CMBICIIO00pa30BaHKe
(«xakoe 3HaYeHHE, CMbICI UIMEET
JUISt MEHSI Y9€HHUE», U YMETh
HaXO/UTh OTBET Ha HETO0);
HPaBCTBEHHO- ACTETUYECKOE
OlileHUBaHMe (OLICHUBAHUE
YCBaMBAaE€MOTO COJICPIKAHMUS,
UCXO0/1 U3 COLUAIIBHBIX U
JMYHOCTHBIX IEHHOCTEMH,
obecreynBaronee TMUHOCTHBIN
MOPaJIbHBINA BHIOOD)

® MBICJIICHHOC BOCIIPOU3BCACHUEC KAPTUHBI, CUTYalluH;

CaMOOIICHKA COOBITHS,
JHEBHUKHU JOCTHXKCHUM

Mo3uaBarteabubie YY /I
obmeyueOHnbIe (popmynupoBaHue
MO3HABATEIHHOM I1€]IN; TTIOUCK U
BblIeTIEHHE UH(OpMAINK; 3HAKOBO-
CHUMBOJIMYECKHE; MOJICIIMPOBAHUE);
JIOTUYECKHe (aHAIN3 C LEIbI0
BBIJICTICHUS MIPU3HAKOB
(CyIIIECTBEHHBIX,
HECYIIECTBEHHbIX ); CHHTE3 KaK

COCTaBJIEHUE CXEM-OIIOP;

paboTa ¢ pa3HOro Bua TabiIHUIIaMu;

COCTaBJIEHUE U PACIO3HABAHUE IUArpaMM
MIOCTPOCHHUE U pacro3HaBaHue rpapuKoB QyHKIUI
yYMEHHUE NMPOBOANUTH KIacCU(PUKAIIMH, JTOTHIECKHE
000CHOBaHUs, 10Ka3aTEIbCTBA MATEMAaTHYECKUX
YTBEPKICHU;




COCTaBJICHHME IIEJI0TO U3 YacTeM,
BOCITIOJIHSS HETOCTAIOIINE
KOMITOHCHTBI; BEIOOp OCHOBaHUH U
KpUTEPUEB ISl CPAaBHEHMUS,
KJ1accuuKauii 00bEKTOB;
[IOIBEIECHHE 101 IIOHSTHE,
BBIBEJIEHUE CIIEACTBHIL;
YCTaHOBJICHHE TTPUYUHHO-
CIEJCTBEHHBIX CBS3€EM;

OBJIa/ICHUE OCHOBHBIMHU CIIOCO0AMM MTPECTABICHUS U
aHaJIN3a CTAaTUCTUYECKUX JAaHHBIX, HATNIHNE
MIPEICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pearbHOM MHpPE U O Pa3IMYHbIX coco0ax ux
H3y4YEeHUs, O BEPOATHOCTHBIX MOJEIIAX;

YMEHHE IPUMEHATh UHIYKTUBHBIC U JCTYKTUBHBIC
CIOCOOBI PACCyXAE€HUHN, BUJETh PA3JINUHbIE CTPATETUN
peuieHus 3anay;

PeryasituBubie YY1
Ilenenonazanue

IInanuposanue
Ilpocno3zuposanue

Koumponys

Koppexuyus

Ouenka

Bonesas camopelynayui

MOCTaHOBKA y4eOHOM 3aJjaul Ha OCHOBE COOTHECEHHUS
TOT'0, YTO y’K€ U3BECTHO U YCBOEHO YYallUMUCH, U
TOT'0, YTO €I11€ HEU3BECTHO;

orpeziesieHue MOCIeI0BaTEIbHOCTH MPOMEKYTOUHBIX
1esei ¢ yueToM KOHEYHOTO Pe3yJIbTaTa;
COCTaBJICHHE IIJIaHA U [1OCJIEIOBATEILHOCTH JACHCTBHIA;
IIPEIBOCXUILEHUE PE3YJIbTAaTa YPOBHS YCBOCHMUSI, €I0
BPEMEHHBIX XapaKTEPUCTUK;

B (hopMe citmueHus criocoda JSHCTBYS U €ro
pe3yJibTata C 3a/laHHbIM 3TaJIOHOM C LENbI0
0OHapYXEHHS OTKJIOHCHUM U OTJIMYUN OT 3TAJIOHA;
BHECEHUE HEOOXOAUMBIX JJOTIOJIHEHUN U KOPPEKTHUB B
TUTaH ¥ CIIOCO0 JICHCTBUS B CIIydae PacXOxICHUS
3TaJIoHa, PEAJIbHOTO JIEUCTBUS U €r0 MPOAYKTa;
BbIJIEJICHUE U OCO3HAHME YYAIIUMUCS TOTO, UTO YKE
YCBOEHO U YTO €II€ MOJIEKUT YCBOCHUIO, OCO3HAHNE
KauecTBa U YPOBHS YCBOEHUS;

CIIOCOOHOCTH K MOOMIIM3AIIUU CHJT M SHEPTHUU;
CIIOCOOHOCTH K BOJIEBOMY YCHJIMIO — K BEIOOpPY B
CUTYallu MOTHUBALIMOHHOTO KOH(MIMKTA U K
MIPEOIOICHUIO MTPENSATCTBUN

KommyHukarusubie YY/:
naanupoeanue
nOCMAHOBKA 60NPOCOE
paspewienue KOHPIAUKMOE

ynpaenenue nogeoenuem
napmuepa mo4Hocmyio
6bIPAdICAMb CEOU MBICIU

omnpezeneHue e, GyHKIUN ydacTHUKOB, CIIOCO00B
B3aUMOJCHCTBUS;

MHUIIMATUBHOE COTPYIHUYECTBO B IOUCKE U cOope
nH(popMaLuu;

BbISIBIICHHE, UICHTU(PHUKANS TPOOIEMBbI, TOUCK U
OLIEHKa aJIbTepPHATUBHBIX CIIOCOOOB pa3perieHus
KOH(IINKTA, IPHHATHE PEIICHHS U €T0 peaTu3aliis;
KOHTPOJIb, KOPPEKIIMS, OLIEHKA ACHCTBUI MapTHepa,
YMEHHE ¢ JOCTATOUYHOM MOJTHOTOW U TOUHOCTBIO
BBIpa)KaTh CBOU MBICIIH

Conep:xxanue yueOHOro npeamera «AJreopa - 8»

IToBTOpEeHne Kypca anredpsl 3a 7 Kiace

Auaredpanyeckue apooun

[TousTue anre6pa1/1qec1<0171 ,Z[p06I/I. PanmonansHOE BBIPAXKCHUC. I[OHyCTI/IMBIC 3HaA4YCHUA

npoOHoro BeipaxkeHusi. OCHOBHOE CBOICTBO anredpandeckoil 1poou. CokpaleHne anredpandeckux
npo6eit. [IpuBenenue qpobu K 3agaHHOMY 3HaMeHaTeno. Crioco0 rpyNIUpPOBKY U BEIHECEHHE OOIIETo
MHOKUTEJS 32 CKOOKHU MpH NMPUBEACHUU Jpobeit k 00mmeMy 3HameHarento. CiokeHue 1 BbIYUTaHNe




anredpanvecKux ApooOei ¢ OMMHAKOBBIMU 3HAMEHATEIISIMHU. AJITOPUTM CII0KCHUS (BBIYMTAHUS )
anreOpandecKkux Apodei ¢ OAMHAKOBBIMU 3HaMeHaTesIMu. ClI0KeHUE U BEIYUTAHUE areOpandecKux
npo0eit ¢ pasHbIMU 3HaMeHaTesIMH. CII0KEeHHE U BBIYUTAHHE LIEJIOT0 BBHIPAXKEHUS U IpoOU. Y MHOKEHHE U
neneHue anredpanyeckux apoodeil. BozBenenue anredpandeckoit 1podu B cTeneHs. PannonansHoe
BEIpaxkeHwue (1ennoe, 1pooHoe). JlokazarenscTBo TokaeCTB. [IpeoOpa3oBanme parioHaIbHBIX BRIPAKESHUN
PanmonansHoe ypaBHeHue. PenieHne palmoHanbHBIX ypaBHEHUH (TiepBble peacTtabieHus ). O0macth
JIOITYCTUMBIX 3HAYCHHE PAITIOHAIBHBIX YPABHECHUIA.

Keaaparuunas gyHkuusa y = kx2. I'mnepbosia y= 5
X

Oyukmus y = kx%, ee rpaduk, coiictra. IToctpoenue rpaduka pyukimn y = kx°. OyHKIms y= K , €€
X

cBoiicTBa u rpaduk. ['unepbomna. Acumnrora. Perenne ypaBHeHH U CCTEM YpaBHEHU N Tpa@rueCcCKUM
criocobom. Crioco6  moctpoenusi rpaduka ¢yakuun y = f (x+]) mo uzBectHomy rpaduxy QyHKIIUN
y =f(x). Cnoco6 moctpoenust rpaduka ¢yHknuu y =t (X)+ m 1mo u3BecTHOMY IpaduKy GyHKIUH Y
=f(x). Cmoco6 moctpoenuss rpaduka ¢yukiuu y= f (x+1) + m, y = -f (x) no u3BectHOMY rpaduKy
byukun y = f (x). KBagpartueiii Tpexunen. Kpagparuunas ¢pyHkius, ee CBocTBa U rpaduk. AJTOpUTM
noctpoeHus rpaduka kBaaparnyHoi pyHkuuu. [lonsarue orpannuennoit pynkmun. [loctpoenne u utenue
rpaduKoB KycouHBIX QpyHKIMi. ['paduueckoe penienne KBaapaTHBIX YPaBHEHUH.

DyHKIUA y=\/x. CBoiicTBa KBaAPATHOI'0 KOPHS

PanmonaneHele yncia. PanyonanbHble ynciaa U ux cBoicTBa. [IoHATHE KBagpaTHOTO KOPHS U3
HeoTpuuaTensHoro yucna. [lonstue kyouueckoro kopHs. [IpaBuna Beruncnenus. Kopens n-ii crenenu us
HeoTpuLaTeapHoro uncna. Mppanuonansaeie uncina. JeficTBUS ¢ UppallMOHAIIbLHBIMU YHCIAMH.
MHOXecTBO JIeHCTBUTENBHBIX uncell. M300paxkeHne NeHCTBUTEIbHBIX YHCEN HA YUCIOBOM MPSMOU.
®ynxums y=VX, ee cBoiictBa 1 rpaduk. Bemyknocts Gynkiun. O6macts 3HadeHnii Gpynkiuun. CBoiicTBa
B3auMHOTO 00paTHBIX (pyHKIHMI. CBOICTBa KBajpaTHBIX KOpHEH. [IpeoObpa3zoBanne BEIpaKEHHIA,
COJIeprKallIiX OMepaluIo U3BJICUEHHsI KBaApaTHOro KOpHS. OCBOOOXKAEHHE OT UPPALIMOHAIBHOCTH B
3HaMeHareJse ApoOu. Monyine aeicTBUTENbHOTO uncia. OCHOBHBIE CBOMcTBA MOy s uucina. ['papuk
dyHKIHE y =VX.

KBanparnbie ypaBHeHHA.

KBaaparnoe ypaBuenue. [IpuBenennoe (HenpuBeAEHHOE) KBaApaTHOE ypaBHeHHE. [lomHoe
(HemosnHOE) KBajJipaTHOE ypaBHeHUe. KopeHb kBaJipaTHOTrO ypaBHeHUs. PellieHne KkBagpaTHoOro ypaBHEHHs
METOJIOM Pa3JI0KEHHs Ha MHOKUTEIIN, METOIOM BBIJICIIEHHS IIOJIHOTO KBaapaTa. JJUCKPUMUHAHT.
®opmyisl KOpHEH KBaapaTHOro ypaBHeHus. [Tapamerp. YpaBHeHue ¢ napaMeTpoM (HadaabHbIE
IIPEJICTaBIECHUs). AJITOPUTM PELICHMsI pallMOHAIbHOTO ypaBHEHNUs. bukBanpaTHoe ypaBHeHue. Meron
BBEJICHM: HOBOW IIEpEMEHHON. PaninonanbHble ypaBHEHUS KaK MaTEMaTUYECKUE MOJENH pealbHbIX
cuTyaruil. Perenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO PallMOHAIBHBIX ypaBHEHUHN. YacTHbIE ciiydan
dbopMyIIel KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Bueta. Paznoskenne kBapaTHOTO TpeX4ieHa Ha
JMHENHbIE MHOXKATENU. MppannonansHoe ypaBHeHHE. MeTo BO3BEICHUS B KBapar.

JeiicTBUTEILHBIC YMCJIA.

PaunonaneHble, vppalMoHaibHbIe, JEHCTBUTEIbHBIE Yncaa. MHOXECTBO AEMCTBUTEIBHBIX
yrcen. [lenumocts uncen. [Ipusnaku nenumoctu. CpeaHee apuMeTHUECKOE, CPEIHEE TEOMETPUUECKOE
yucen. [IpubnmkeHHbie 3HAaYSHHSI TEUCTBUTEIBHBIX YHCEIT, TOTPEITHOCTD MPUOIMKEHUS, TPUOTMKEHUE T10



HEeJ0CTaTKy U M30bITKy. OKpyriienue uncesn. CTeneHb ¢ HaTypalbHbIM U CTENEHb C OTPULIATEIbHBIM

IIOKa3aTCJIEM. CTaHHapTHBIﬁ BU/ ITOJOXUTCIBHOI'O YHCJIA.

Hepagencrna.

CBolicTBa YMCIOBBIX HEpaBeHCTB. CpaBHEHUE YMCEIT U BBIPAYKEHHI C TIOMOIIBIO CBOMCTB
YHCIIOBBIX HepaBeHCTB. Bo3pacraromas ¢pyHkuus. YObiBatomas pynkuus. MccnenoBanue pyHkuuii Ha
MOHOTOHHOCTb. HepaBeHCTBO ¢ 0/1HOM IepeMeHHOM. PellieHrie HepaBeHCTB ¢ OTHOM EPEMEHHOM.

JluneiiHoe HepaBeHCTBO. PaBHOCHIIbHBIE HEpaBeHCTBA. PaBHOCHIIbHOE TPe0Opa30BaHKE JIMHEHHOTO

HepaBeHCTBa. ['paduyeckuii crocod penienus TMHEHHBIX HepaBeHCTB. KBagpaTHOE HEPaBEHCTBO.

ANTOpUTM pellIeHus KBaIpaTHOI'O HEPABEHCTBA.

O0o0marmee noBTOpeHue Kypca ajaredpsol 3a 8 kiacc

Ha3sBanue TemMbl

XapaKTepI/ICTHKa OCHOBHBIX BUI0B T€ATCJIABHOCTH YYAIIIUXCH

IHoBTOpeHue kKypca 7
KJlacca

[TOBTOPSIFOT MOHATUSA: CTENIEHb OJHOYJIEHA, CTAHIAPTHBIN BUJ
MHOTOYJICHA, ACWCTBUS HaJl MHOTOWICHAMH, (DOPMYJIbI COKPAIIEHHOTO
YMHOXEHUS, TUHEHHAs PYHKIIHSI, CUCTEMbI IMHEWHBIX YPaBHEHUH C IBYMS
MIePEMEHHBIMU;

PackiagpiBatoT MHOTOWICHBI HA MHOXHTEH PA3IMYHBIME CIIOcO0amH,
CTPOST rpaduKU JTMHEWHBIX (QYHKIIUH, HAXOAT 3HAYeHUsI (PYHKIIUU 11O
3aJJaHHOMY apI'yMEHTY, PeIlatoT JUHEHHbIE YPABHEHMUS, PEILIAlOT CUCTEMBI
JUHEHHBIX YpaBHEHUN CIIOCOOAMHU MOJACTAaHOBKU U CII0KEHHUS, BEIOUPAIOT
paloHaIbHBIN CIIOCOO pelleHus], NPOBOAAT CPABHUTEIbHBIN aHAIIN3,
OCYLIECTBIISIIOT POBEPKY BBIBOJOB.

Anredpanyeckue
apoou

2.1

OCHOBHBIC TTOHATHS

HMmeroT mpeacTaBiaeHue 0 YUCIUTENe, 3HaMeHaTeNne ajreopandeckoi
IpoOu, 0 3HAUCHUH anredpandecKoi ApoOH, 0 3HAYCHUN IEPEMEHHOM, TpU
KOTOpOH anredpanyeckasi 1po0b HE UMEET CMbICIIA; 3HAIOT, KaK
pacrio3HaBarth anredpandeckue ApoOu, KaKk HAUTH OMYCTUMBIC 3HAYCHUS
NepeMEeHHOI anredpanyueckoit Jpodu;

Haxonst pannoHaibHBIM CIIOCOOOM 3HaUYECHHE aNTeOpandeckon poou,
YCTaHaBJIMBAIOT, PH KaKUX 3HAYEHUSAX NEPEMEHHOH anredpanyeckas
IpoOb HE UMEET CMBICIA, ApTYMEHTHPOBAaHHO 00OCHOBBIBAIOT CBOE
pellIeHHe, OCMBICIHMBAIOT U YCTPAHSIIOT CBOM OIIHMOKH.

2.2

OCHOBHOE CBOICTBO
anredpanveckoi Ipoou

3HAIOT IpaBUIIa PA3IIOKEHHSI HA MHOKUTENIN, OCHOBHOE CBOWMCTBO JpoOH;
PacknaapiBatoT MHOTOUJIEH HA MHOXKUTEIN HECKOJIBKUMHU CIIOCO0aMu,
peoOpa3oBHIBAIOT alireOpanyeckue Ipodu K OJJHOMY 3HAMEHATEIIO,
paboTaroT Mo ANropuTMy COKpalieHus ApoOei, T0Ka3bIBalOT
MPaBUJIIbHOCTH PCIICHHA C TIOMOIIBIO apryMCHTOB.

2.3

Cnoxenue u
BBIUATAHUE
anredpanvdecKux
npoleii ¢
OJIMHAKOBBIMH
3HAMEHATEIISIMH

3HalOT, KaK CKJIaJIbIBaTh U BBIYUTATH APOOH C OJIMHAKOBBIMU
3HAMEHATEJSIMH, aITOPUTM CIIOKEHUSI IpoOei ¢ 0IMHAKOBBIMU
3HAMEHATEIISIMU;

HaxonAat Bce HaTypaJIbHbIE 3HAYEHHSI IEPEMEHHOM, ITPU KOTOPBIX
3aJlaHHas ApoOb SIBJIIETCS HATYypaJIbHBIM YHCIIOM, COCTaBIIAIOT KOHCIIEKT,
CKJIa/IBIBAIOT U BBIUYUTAIOT APOOU C OJJUHAKOBBIMU 3HAMEHATEISIMH,
IIPOBOJAT CPAaBHUTEIIbHBIN aHAJIN3.

2.4

Crnoxenue u
BbIYUTAHUE
anreOpanvaecKux
Ipobeii ¢ pasHBIMU
3HAMCHATCISIMU

[TonyuaroTnipeicTaBieHle O HAUMEHbIIIEM OOIIIeM 3HaMEeHaTee, O
JIOTIOJTHUTEIIbHOM MHOKUTEJIE, O BBIIIOJIHEHUU JEUCTBHUSI CJIOKEHUSA U
BbIUMTaHUS ApoOel ¢ pa3HBIMU 3HAMEHATENSIMHU.

3HaIOT NPaBUIIO MPUBEIEHUS anredpandeckux apodei Kk oomemy
3HAMEHATEJI0, KaK HaXOAUTh OO 3HAMEeHaTeIh HECKOJIbKUX JIpo0eH,




QITOPUTM CJIOKEHUS U BBIUUTAHUA APOOEH ¢ pa3HBIMU 3HaMEHATEISIMH,
KaK J0OBbIBaTh MH(OPMAITHIO 110 33/1aHHON TeME B HICTOUHUKAX PA3JIMYHOTO
THUIIA.

YpoIaroT BeIpaKeHHsI HanboJiee parioHaIbHBIM CIIOCOOOM, PUMEHSIS
(OopMyIIbI COKPALLIEHHOTO YMHOXEHHS, I0Ka3bIBAIOT TOXKAECTBA,
Y4YacTBYIOT B IMAJIOTE, IOHUMAIOT TOUYKY 3pEHHS COOECETHUKA, TPU3HAIOT
IPaBO Ha NHOE MHEHUE; U3JIaratoT HHPOPMALIUIO, UHTEPIPETUPYs! (aKThI,
Pa3bsICHASA 3HAYEHUE U CMBICI TEOPUH; PA0OTAIOT C TEKCTAMU HAYYHOTO
CTHIIA

2.5

YMHOXCHHUE U JICIICHUE
anredpanvdecKux
npobeii. Bo3senaenue
anreOpandyeckoi 1podu
B CTCIICHb.

[Tony4aroT mpeacTaBieHre 00 YMHOKEHHUH U JICJICHUHN allTe0OpanvdecKux
Ipo0eii, 0 BO3BEJICHUU UX B CTEIICHb.

3HAIOT PaBUIIO BBHITIOJHECHUS JICHCTBUI YMHOXKEHUS U CIIOKECHUS
anreOpanyecKux ApoOeif; Kak MoJIb30BaThCs AITOPUTMAMU YMHOXKECHHUS U
JeNeHusl IpoOei, BO3BEICHHsI JPOOU B CTEIICHb, YIIPOIIast BEIPAKCHUSI.
YrponaroT BeIpaXkeHUs Haubosee parroHaIbHBIM CIIOCOO0M, TIPUMEHSIS
(OpMYITBI COKPAIICHHOTO YMHOXCHUS, JIOKA3bIBAOT TOXKIECTBA,
Pa3BEpPHYTO OOOCHOBBIBAIOT CYXKICHUS, (OPMYITUPYIOT BHIBOBI, TAIOT
OIIpEICIICHUs, IPUBOJIAT JJOKA3aTEIbCTBA, IPUMEPBI; U3JIararoT
UH(OPMAIIHIO, HHTEPIPETUPYSI (HDAKThI, Pa3bsCHSIS 3HAYCHHE U CMBICIT
TEOPHH, BCTYIAIOT B PeUeBOE OOIICHUE, YUACTBYIOT B JIUAJIOTE.

2.6

ITpeoOpa3oBanue
paLrOHAIBHBIX
BBIPAKECHUI

[TomyyaroT npeacTaBiaeHUE O MPeoOPa30BAaHUHU PAIIMOHATBLHBIX
BBIPAXEHUI, UCIIONIb3YS BCE ACUCTBUS C aIreOpandecKuMu JIpoOsSMU.
3Hal0T cOcO0BI PeoOpPa30BaHus PAIIHOHATBHBIX BRIPAKECHUH C
anreOpanvdecKuMHu JIPOOSMH.

BemomHs0T npeoOpa3oBaHus pallMOHABHBIX BBIPAXKCHHH, HCIIONIB3YS BCE
JIEHCTBHS C alreOpandecKUMH IPOOSIMH, peIaloT pariOHAIbHBIC
ypaBHEHUS, JOKA3BIBAIOT TOXKICCTBA, PEIIAIOT 3aa4u, BBIJCIISIS TPU dTara
MaTeMaTU4YeCKOro MOJEIUPOBAHUS, UCIIOIB3YIOT JIJISl PELICHUS
MO3HABATEJIbHBIX 33/1a4 CIIPABOYHYIO JIMTEPATYPY, BOCIIPOU3BOISIT
W3YYEHHBIE MPaBUia U MOHITHS, TOIOUPAIOT aPTyMEHTHI,
COOTBETCTBYIOIIHNE PEIICHUIO, OCYIIECTBIISIOT MPOBEPKY BHIBOIOB,
MOJIO’KEHUH, 3aKOHOMEPHOCTEN, TEOPEM, COCTABIISIOT IUIaH IEUCTBUN,
MPUBOIAT MPUMEPHI, POPMYIHPYIOT BHIBOJIBI, BOITPOCHI, 33/1a4H, CO3/1at0T
MPOOJIEMHYIO CUTYAIUIO, Pa3BEPHYTO OOOCHOBHIBAIOT CYKACHHUS,
BOCITPOM3BOJISIT TEOPHIO C 3aIaHHON CTENIEHbIO0 CBEPHYTOCTH;

2.7

IlepBbie
IIPEJICTaBICHUS O
panoOHaIbHBIX
YPaBHEHUAX

[TomyuaroT mpeacTaBiIeHNE O PallMOHAIBHBIX YPAaBHEHUSX, 00
OCBOOOKIICHUH OT 3HAMEHATEJIS TIPH PEIICHUU YPAaBHEHHA, O COCTABJICHUN
MaTeMaTHYECKON MOJIENIN PeabHOM CUTYAIIUH.

PemaroT panmoHaneHble ypaBHEHUS, IPUMEHSS (POPMYIIBI COKPAILIEHHOTO
YMHOEHUS MPU UX YIPOIICHUH, PEeHIatoT MpoOIeMHbIE 3a]a49H,
COCTABIISIOT U PEIIAIOT 3aJa49M, BBIJIEISISI TPU 3Talla MaTeMaTHYECKOTO
MOJICTTUPOBAHUS, H3JIaraloT HHPOPMAIUIO, HHTEPIPETUPYS (aKTHhI,
YYaCTBYIOT B JIMAJIOTE, IOHUMAIOT TOYKY 3pEeHUs COOSCeTHUKA, PU3HAIOT
MPaBO HA HHOE MHEHHE, apTyMEHTUPOBAHHO OTBEYAIOT Ha BOIIPOCHI
CcO00ECETHNKOB.

KBaaparuunas
¢pynkuus. PyHkuus
y=k/x

3.1

Oynxumst y=kx*' y=k/x,
UX CBOMCTBA U
rpaduxmu.
[TpeoGpa3oBanue
rpadukoB

ay=kx2

[Tomygarot mpeacTaBieHne o GyHKIINN BUT
k

%, 0 ee rpaduke U CBOMCTBaX. 3HAIOT, KaK

, 0 ee Tpaduke u

CBOMCTBAX, 0 PYHKIIMU BHUJIA




k

cTpouth rpaduk GyHKIHH ¥ = ket , GyHKIHUK Y73 , CBOMCTBa (PYHKITUH.
[MonyuaroT mpeacTaBiieHHEe, KaK ¢ TOMOIIBIO MapaJuIeIbHOTO TIEpeHoca
BIIPABO WJIM BJICBO IMOCTPOUTH rpaduk PyHKITUN

y=f(x+1), kKak ¢ MOMOIIIBIO TTAPAJUICIEHOTO MIEPEHOCA BBEPX HIIM BHU3
noctpouTh rpaduk pyuknun y = f(X) + m,

KaK C IMOMOIIbIO NMapaIeIbHOTO MEPEHOCa BBEPX MM BHU3 IOCTPOHUTH
rpaduk ¢pyuakuuu y = f (X + 1) + m. 3Haror, Kak cTpouTh rpaduK GYHKIIHH
BUJIA

y=f(x+1)+ m, onuceiBath cBOCTBa QYHKIHH 110 €€ rpaduKy.
['paduuecku pemaroT ypaBHEHUS U CUCTEMbI YpaBHEHHH, TpapruecKu
OIPEICIISFOT YHUCIIO PELICHUI CHCTEMbI YPaBHCHUH, YIIPOIIAIOT
(YHKIIMOHAJIbHBIC BBIPAXKCHUS, CTPOAT rpaMKi KyCOUHO-3aaHHBIX
(GYHKIHIA, peIIaroT HETUIIOBBIC 3a/1a41 C TOMOIIBIO IPapUIECKOr0 METO/a,
BBITIOJIHSIS IPOIYKTUBHBIC JICUCTBHSI IBPUCTUYCCKOTO THIIA;
BOCITPOM3BO/IST TEOPHIO C 3aITaHHOM CTEIICHBIO CBEPHYTOCTH,
OCYLIECTBIISIIOT MPOBEPKY BBIBOIOB, MOJIOKEHUI, 3aKOHOMEPHOCTEHH,
TEOpeM, paboTalOT C YSPTEIKHBIMU HHCTPYMEHTAMH.

[To anroputMy cTposT rpaduk GyHKIHNA

y=fx+1),y=f()+m y=f(x+1)+m y=a(x+I1)?+m, aurator u
OIMCHIBAIOT CBOMCTBA rpa)Ka, CaMOCTOSITEIIEHO UCTIPABIISIOT
JIOMYIIEHHbBIC OMMMOKH MM HETOYHOCTH; IPHHUMAIOT YYaCTHE B THAJIOTE,
NOJA0UPAIOT apryMEHTBI JIJIsl O0BSICHEHHSI OUIMOKH, KJIACCUDUIMPYIOT U
IPOBOJIAT CPABHUTEIBHBIN aHAIH3, PACCYKIAAIOT U 0000IIAOT.

3.2

2
OyHkuusa y=ax +ex+c,
e€ cBoiicTBa U rpaduk

[Tony4arot mpeacTaBieHue o GyHKIHH

y = ax? + bx + ¢, 0 ee rpaduKe U CBONWCTBAX. 3HAIOT, KAK CTPOUTH rPadUK
YHKIHH y = ax’ + bX + ¢, ONUCHIBATE ee CBOMCTBA 110 rpaduKy. 3HAIOT
CIIOCOOBI pEeUICHUs KBaPAaTHBIX YPaBHEHUH, IPUMEHSIOT X HA PAKTUKE.
YMEIOT nepexouTh ¢ s3bIKa (HOpMyYI Ha S3bIK TPAaQHUKOB U HA0O0POT,
OIIPEICTIATh YHCIIO KOPHEH ypaBHEHHS U CUCTEMBbl YpaBHEHHUH, IPUBOIUTH
PUMEPBI, TOIONPATh APTYMEHTHI, (POPMYINPOBATH BHIBOJIBL; YIIPOIIAIOT
(yHKLIMOHAJIbHBIE BBIPAXKEHNUS, HAXOAT 3HaYeHUs1 K03(ppULineHToB B
bopmyne GpyHKIUU

y= ax? + bx + ¢ Ges noctpoeHus rpapuka GyHKIUHU, paboTaroT C
YepTEeKHBIMUA HHCTPYMEHTAMH, IPAMEHSIOT HECKOJIBKO CIIOCO00B
rpapuuecKoro peleHus ypaBHEeHH; Ha OCHOBE KOMOMHUPOBAaHUS paHee
M3YyYEHHBIX aITOPUTMOB B CIIOCOOOB JIEHCTBHS PEIIAIOT HETHITOBBIC
3aJ1auu, BBIMOJIHSIS IPOAYKTHUBHBIE IEHCTBHS SBPUCTUYECKOT0 THUIIA

DyHKIHUA Y=VX.
CaoiicTBa
KBA/IpaTHOI'0 KOPHSH

4.1

CBolicTBa KBapaTHbIX
KOpHEHN

[Tony4aroT mpeacTaBiaeHue 0 croco0e U3BICUEHHs KBAaPaTHOIO KOPHS U3
HEOTPHULATENLHOTO YUCIIA, JEUCTBUTEIBHBIX U HPPALMOHAIIBHBIX YHCTIaX,

KaK cTpouTh rpaduk pynkuuu ¥ = ¥+ | 3HaroT ee cBolicTa. 3HAIOT
CBOMCTBA KBaJPATHBIX KOPHEM.

PemaroT kBajjpaTHbIe ypaBHEHUS, KOPHSIMU KOTOPBIX SBISIOTCS
VPpAaLMOHAIIBHBIE YKCIIA, U TPOCTEHIIINE HPPALMOHAIIbHBIE YPABHEHUS,
YUTAIOT rpaguku GyHKIUH, pemarth rpaduyecku ypaBHEHUS U CUCTEMBI
YPaBHEHUH, IPUMEHSIOT JaHHBIE CBOMCTBA KOPHEW NTPU HAXOKICHUU
3HAYEHUS BBIPAXKEHUM, BBITIOIHSIOT 00Jiee CII0KHbBIE YIPOIICHUS
BbIpa)KEHUI HanboJee palMoHAIbHBIM CIOCOOOM, BBIYUCISIOT 3HAUCHUS
KBaJIpaTHBIX KOPHEH, HE UCTOJb3YsI TAOIMILY KBaPATOB YHUCEN, PEILIAlOT
(GyHKIIMOHAJIbHBIE YPaBHEHHs], BCTYNAIOT B peueBOe OOIICHHE, YIaCTBYIOT




B JIMasiore, U3jararoT HHGOpMaIuoo, 000CHOBBIBAsI CBOM COOCTBEHHBIN
moaxon, BOCHpOI/BBOH}IT I/I3y‘-IeHHBIe HpaBI/IHa U IIOHATHA, HO,Z[6I/IpaIOT
apryMEHTHI, COOTBETCTBYIOIIHME PEIICHUIO.

4.2

[TpeoGpa3oBanue
BBIPAKCHHUI,
coJepIKaIINX
OTIepaIUIO U3BJICUCHUS
KBaJ[paTHOT'O KOPHS

[Tony4aroT mpeacTaBiIeHe O MPeoOpa30BaHUN BRIPAKEHHIA, 00 Oneparusix
U3BJICYCHUS KBaPATHOTO KOPHS U OCBOOOXKICHHS OT HPPALIMOHATBHOCTH
B 3HaMeHarelle. 3HAI0T, KaK BBIIOJIHITH IPeoOpa3oBaHus, COIEpKALIHIE
OIIEPAINIO N3BJICYCHUS KOPHS, OCBOOOXKIAATHCS OT UPPALMOHATILHOCTH B
3HaMeHarene. PackiiagpIBaloOT BRIPAKEHHUS HA MHOXKUTENN CIIOCOOOM
IPYNIHMPOBKH, UCIIONB3YsI ONPEICICHHE i CBOWCTBA KBAAPATHOTO KOPHS,
(bopMyIIbI KBAAPATOB CYMMBI M PA3HOCTH, OIICHUBAIOT HEU3BIICKACMBIE
KOPHH, HAXOAAT UX MPHUOIMKEHHbBIC 3HAUCHHS, BBIIOIHSIIOT
npeoOpa30BaHus UPPALMOHATBHBIX BRIPAKEHHUH, COKpAIIAIOT APOOH,
pacKiaabpIBasi BEIPRKEHHUS HA MHOXKHTEIN, 0CBOOOXKIAIOTCS OT
UPPaLMOHATILHOCTH B 3HAMEHaTelle, CBOOOIHO paboTal0T ¢ TEKCTaMHU
HAYYHOTO CTHJIS, (POPMYIHMPYIOT BBEIBO/BI, yYaCTBYIOT B JHAJIOTE,
MOHMMAIOT TOUKY 3peHUs cOOeceTHNKa, PU3HAIOT MPaBO HA MHOE
MHEHHE., OCYIIECTBIISIOT IPOBEPKY BHIBOJIOB, TIOJIOKEHHH,
3aKOHOMEPHOCTEH1, TeopeM.

KBagparnbie
YPaBHEHHUA

5.1

Dopmynbl KOpHEN
KBaJPaTHOTO
ypaBHEHUS

[TosrydaroT mpencTaBiaeHUE O TIOJHOM U HEMIOJHOM KBaJpaTHOM
YPAaBHEHUH, O PELICHUU HENIOJHOIO KBaJAPAaTHOI'O YPABHEHUS, O
JUCKpPUMHUHAHTE KBaJAPAaTHOTO ypaBHEHUs, (hopMyiaX KOpHEl KBaJpaTHOro
ypaBHEHHsI, 00 aTOPUTME PEIICHHsI KBaIPaTHOTO ypaBHEHHS. 3HAIOT, KaK
pelaTh HEMOJIHbIE KBaIpaTHbIE YPABHEHMSI U ITOJIHBIE KBaJApaTHBIC
YpaBHEHHUS, PA3JI0KUB JIEBYIO YACTh HA MHOXKUTENIN. 3HAIOT aJITOPUTM
BBIUMCJICHHSI KOPHEHN KBAaJpaTHOIO YPaBHEHHUsI, UCIIOJb3Ysl JUCKPUMHUHAHT,
KaK peliaTh KBaJpaTHbIe ypaBHEHUS 110 (hopMynaM KOpHEHN KBaApaTHOTO
YPaBHEHHUs Yepe3 JUCKPUMHUHAHT.

PemaroT nro0Oble KBaJipaTHbIE YPaBHEHUS: IPUBEICHHBIE MTOJIHBIE,
HEIPUBEICHHBIC [TOJIHBIE, HENOJIHBIE; PEIIAIOT PAllMOHAIbHBIC YPABHEHUS
M 33J]a4d Ha COCTAaBJICHUE PAllMOHAIbHBIX YPaBHEHUM, BEIBOJSAT (POPMYJIbI
KOpHEH KBaIpaTHOTO YPaBHEHMsI, €CIIU BTOPOIl KOA(PGHUIIMEHT HEUETHBIH,
pemarT IpOCTEHUINE KBaJIPaTHBIE YPABHEHHUSI C TApaMeTpaMu U IPOBOJSAT
UCCJIEIOBAHNE BCEX KOPHEU KBAAPATHOIO YPAaBHEHHUs C I1apaMETPOM,
pelaroT 3a/1a4u Ha COCTABJICHHE KBAJPATHBIX YPABHEHMI, IPOBOIST
CPaBHUTENBHBIN aHAJIN3, COMOCTABIISAIOT, PACCYKIat0T, CBOOOTHO
paboTaroT C TEKCTaMU HAyYHOTO CTUJISI, y4aCTBYIOT B AMAJIOTE, IOHUMAIOT
TOUKY 3peHHs coOeceIHNKa, IPU3HAIOT ITPaBO HA HHOE MHEHHUE.

5.2

PanuyonanbHnie
ypaBHEHUS

[TomygaroT mpeACTaBICHUE O PAIMOHAIBHBIX YPABHEHHSIX U CIIOCO0aX MX
pelIeHus], KaK pelarTcs palioOHaIbHbIE YPABHEHUS 10 3aJJaHHOMY
ITOPUTMY U METOJIOM BBE/ICHUS HOBOW MEPEMEHHOM. 3HAIOT aIrOPUTM
pElIeHUs] PALIMOHAJIBHBIX YPABHEHUM, aJITOPUTM BbIUUCIEHUS KOPHEN
KBaJIpaTHOT'O YPAaBHEHUS C UETHBIM BTOPHIM K03 puirienTom. Pemator
palMoHalIbHbIE YPABHEHUS, UCIIOJIb3YsI METO]I BBEICHUSI HOBOM
MIEPEMEHHOM, pEeIIAOT MPOCTEUIINE KBAJPATHBIE YPABHEHUS C YETHBIM
BTOPBIM KO3(DPHUIIMEHTOM ¢ TTapaMmeTpamMH U MMPOBOIUTH UCCIIEIOBAHUE
BCEX KOpHEH KBaJpaTHOTO YPaBHEHMsI C YETHBIM BTOPHIM KO3 (HULIEHTOM
C mapaMeTpoM, pabdoTaloT MO 33IaHHOMY AITOPUTMY, JOKA3bIBAIOT
MPaBUIILHOCTH PEIIEHUS C TTOMOIIBIO apryMeHTOB. PemraroT 3amaun Ha
YHCIIa, 3a/1a4M Ha ABMKEHUE MO I0pOre, 3aJja4k Ha IBUKEHUE 110 BOJE,
BBIACIISAA OCHOBHBIC 3TAllbl MATEMATHYCCKOTO MOACIIMPOBAHU . Pemarot
OUMKBaJpaTHBIC YPABHEHUS, pa3BEPHYTO OOOCHOBHIBAIOT CYXKIACHHSI,
MIPUBOJIAT JI0KA3aTEIbCTBA,




B TOM YHCJI€ OT IPOTUBHOTO. APryMEHTHPOBAHHO OTBEYAIOT Ha
MOCTaBJICHHBIC BOIPOCHI, OCMBICIIUBAIOT OIIUOKU U YCTPAHSIOT HX.

5.3

UppanmonansHbie
ypaBHEHUS

[Tonywarot npeacrasieHue o reopeme Buera u 00 o6paTHoit Teopeme
Buera, 0 CMMMETpPHUECKUX BBIPAKEHUSIX C IBYMsI IEPEMEHHBIMH, 00
UPPALMOHAIBHBIX YPABHEHUAX, PABHOCUIIBHBIX YPABHEHUSX, O
PaBHOCHIIBHBIX MPEOOPA30BAHUAX YPaBHEHHH, O HEPAaBHOCUIIBHBIX
peoOpa30BaHUsAX YpaBHEHUH.

[TpumenstoT Teopemy Buera u o6paTHyto Teopemy Buera s pemenus
KBaJIpaTHbIX YPaBHEHHUN. Y MEIOT, HE pelllask KBaIpaTHOIO ypaBHEHUS,
BBIYMCIIATH BBIPAXKEHUS, COIEpIKAIINE KOPHHA 3TOTO YPAaBHEHUS B BUJIE
HEU3BECTHBIX, IPUMEHss 00paTHYI0 TeopeMy Buera; 000CHOBBIBaTh
CYKJICHHUsI, 1aBaTh OIIPEAEIICHHUs], IPUBOJUTH J0KA3aTEIbCTBA, IPUMEPBI.
CocTaBIsII0T KBaJpaTHbIE YPAaBHEHHUS 10 UX KOPHSM, PacKJIabIBAIOT HA
MHOXKHUTENH KBAaIPaTHBIA TPEXUJIEH, PEIIAIOT HPPALMOHAIILHBIE
YpaBHEHMsI, COBEpILIAsi pABHOCUIIbHBIE IIEPEXObI B IPEOOpa30BaHUsAX,
IIPOBEPSIIOT KOPHU, MOJYyYUBIIAECS [P HEPABHOCUIIBHBIX
peoOpa30BaHUsAX, COCTABIISAIOT KOHCIIEKT, IPOBOJAT CPAaBHUTEIbHBIN
aHaJMU3, COMOCTABIIIOT, PACCYKAAIOT, BOCIIPOU3BOIAT TEOPHIO C 3aJaHHON
CTETIEHBIO CBEPHYTOCTH, IPUHUMAIOT Y4acTHE B JUaJIore, MOJ0UParOT
aApPryMEHTHI 1Jis1 O0BSICHEHUS OIIHUOKH.

JlelicTBUTE/IbHDbIE
ymncaa

6.1

MHOXeCTBO
JNEUCTBUTENBHBIX YUCE

3HAIOT NOHATHS PallMOHAILHOIO YHCIIa, OECKOHEUHOHN 1eCATUUHON
NEepPUOANYECKOH Ipo0H, MOHATHE «UPPALUOHATIEHOE YUCIIO», 3HAIOT O
JEIIMMOCTH LIETIBIX YUCET,;

0 JIEJICHUH C OCTAaTKOM, OIIPEIeTIEHNE MOy Il NEHCTBUTENLHOTO YHCIa.
VYMeIoT onpenensTh NOHATHUS, IPUBOAST JOKa3aTeNIbCTBA, (HOPMYITUPOBAThH
MIOJIyYEHHBIE PE3YJIbTaThl, JOKA3bIBATh HPPALMOHATILHOCTD YHCIIA, JIF000E
palroHaIbHOE YUCIIO 3alUChIBAIOT B BUI€ KOHEUHOU JAECATUUHON ApoOu U
HAa00O0pOT, TOKA3bIBAIOT U MPUMEHSIOT CBOMCTBA MOYJIS, PEILIAIOT
MOJTyJIbHBIC HEPABEHCTBA, NepeJatoT HH(OPMAIIHIO CKATo, MTOJHO,
BbIOOPOYHO (B 3aBUCUMOCTH OT CUTYALlUHN), OCYLLECTBIISIIOT IPOBEPKY
BBIBOJIOB, MOJIOKEHUH, 3aKOHOMEPHOCTEN, TeopeM; padoTaroT C
y4eOHUKOM, OTOMPAIOT U CTPYKTYPUPYIOT MaTeprall, HaXOAsT U
UCTOJIB3YIOT HH(POPMALIUIO, YBEPEHHO JAEHCTBYIOT B HETUIIOBOH,
HE3HAaKOMOI CUTYyalluH, CAMOCTOSITENIbHO UCTIPABJIss NOMYIIEHHbIE TIPU
HTOM OIIMOKHU MJIM HETOUYHOCTH, UCTIONB3YIOT JJISl pEIIeHUs
MI03HABATENIbHBIX 33]1a4 CIIPABOYHYIO JINTEPATYPY, MPOBOJSAT CAMOOILIEHKY
COOCTBEHHBIX JIEHCTBHIA, COCTABIISAIOT KOHCIIEKT, IPOBOSAT
CpPaBHUTEJIbHBIN aHAJIN3.

6.2

Crenenn ¢
OTpI/IHaTeJ'H)HBIM
[moKasarejieM

ITomy4aroT peACTaBICHUE O CTEIIEHU C HATypaJIbHBIM II0KA3aTelIeM, O
CTENEeHH C OTPULIATENIbHBIM [TOKa3aTeaeM, 00 YMHOKEHUH, IEJICHUN U
BO3BE/ICHUU B CTENICHb CTETIEHHU YMCJIA; 3HAIOT O IPUOIMKEHHOM 3HAaYeHUHU
10 HEJIOCTATKY, [0 U30BITKY, 00 OKPYTJIIEHUH YHCEJl, TIOTPEUTHOCTH
npuOIIMKEeHUs, a0COTIOTHON U OTHOCUTENIbHON MOTPEIIHOCTSX, O
CTaHJAaPTHOM BHJIE MOJOKHUTEIBHOIO YNCIIA, O MOPAJIKE YUCIIA, O 3alIUCU




YHciIa B CTAaHAApTHOHM opMe. YIpOomaroT BEIPaXEHUS, NCTIONIB3YSI
OTpeieIeHne CTENICHH C OTPULIATeNIbHBIM TTOKa3aTeNIeM U CBOMCTBA
CTEIICHH, BBIIIOJIHAIOT OOJIee CI0KHBIE TPeoOpa30BaHMs BRIPAKECHUH,
COJIepKAINX CTETIEHb C OTPUIIATEIbHBIM MTOKa3aTeIeM, JOKa3bIBAIOT
TOXJIECTBA;

UCTIOJB3YIOT 3HAHMS O MPHOIMKEHHOM 3HAUE€HUH IO HEOCTATKY, MO
U30BITKY, 00 OKPYTJICHUH YHCEI, TIOTPELUIHOCTH TPHOIIMKEHHS,
a0COIIIOTHOW M OTHOCUTEIIHLHOM IMOTPEIIHOCTSX MPU PELICHUH 33134,
apryMEHTHPOBAaHHO OTBEYAIOT HAa MOCTABJICHHBIC BOIPOCHI, OCMBICIHBAIOT
U YCTPAHSIOT OIINOKH.

HepaBencrBa

7.1

Pemenue TMHENHBIX
HEPaBEHCTB

3HAIOT CBOMCTBA YUCIIOBBIX HEPABEHCTB.

ITosrydaroT mpencTaBIcHUE O HEPABEHCTBE OJJMHAKOBOTO CMBICIIA,
IPOTHBOIOJIOXKHOTO CMBICIIA, O CPETHEM apHU(PMETUIECKOM U CPETHEM
reOMETPUYECKOM, 0 HepaBeHcTBe Komm. 3HatoT, Kak IPUMEHATh CBOMCTBA
YUCJIOBBIX HEPABEHCTB U HEPABEHCTBO KoM npu 10Ka3aresbcTse
YHCIIOBBIX HEpaBeHCTB. IlomyyatoT npeacraBieHne 0 HEPaBEHCTBE C
IIEPEMEHHOM, O CUCTEME JIMHEHHBIX HEPABEHCTB, IIEPECECUCHUN PEIICHUN
HEPABEHCTB CUCTEMBI. 3HAIOT, KAK pellaTh HEPABEHCTBA C IEPEMEHHOM U
CHUCTEMBI HEPABEHCTB C IIEPEMEHHOM.

JloKa3pIBalOT CIpaBeIMBOCTh YHCIOBOIO HEPABEHCTBA METOIOM
BBIJICJICHMS KBaJIpaTa JABY4YJI€Ha U UCIO0JIb3ys HepaBeHCcTBO Komn,
JIOKa3bIBAIOT CIIPaBEIMBOCTb YMCIOBBIX HEPABEHCTB IIPH JFOOBIX
3HAYEHMSIX NIEPEMEHHBIX, BBITOJIHSIIOT JEHCTBUS C YUCIOBBIMU
HEPaBEHCTBAMU, PAa3BEPHYTO OOOCHOBBIBAIOT CY)KICHMSI, IPUBOJAT
JI0Ka3aTeIbCTBa, B TOM YHUCIIE OT IPOTUBHOIO, M300pa’karoT Ha
KOOPJAMHATHOM IIOCKOCTH TOYKH, KOOPAUHATHI KOTOPBIX YIOBJIETBOPSIOT
HEPaBEHCTBY, apT'yMEHTUPOBAHHO OTBEYAIOT HA ITOCTABJIECHHBIE BOIIPOCHI,
Y4YacTBYIOT B IMAJIOre, 0(hOPMIISIOT MOJHOCTBIO MM COKPAIAIOT PELICHUs
B 3aBUCUMOCTH OT CUTYall1H.

7.2

Pewenune kBagpaTHbIX
HEpPaBEHCTB

[TosryuaroT nmpezncTaBieHUE O KBaJPaTHOM HEPABEHCTBE, O 3HAKE
00BbeAMHEHNS MHOXKECTB, AJITOPUTME PEIICHUS KBaIpaTHOIO HEPABEHCTBA,
0 METOJI€ UHTEPBAJIOB, O PEIICHUH KBAaPATHBIX HEPABEHCTB C
napaMeTpoM. 3HaloT, KaK peliaTh KBaJpaTHOE HEPABEHCTBO IO aIrOPUTMY
Y METOJIOM MHTEPBAJIOB.

PemaroT kBajpaTHbIe HEPABEHCTBA METO/IOM UHTEPBAJIOB, pa0OTAIOT 110
3aIaHHOMY QJITOPUTMY, JOKa3bIBAIOT IIPABUIIBHOCTD PELICHHUS C IIOMOIIBIO
apryMEHTOB, PEIIAIOT KBAaIpaTHbIE HEPABEHCTBA, IPUMEHSIS
pPaBHOCHIIbHBIE TIPE0OPa30BaHMsl BEIPAXKEHUH, PpEIIAIOT KBaApaTHbIE
HEPAaBEHCTBA C ApaMeTPOM, OOBSICHSIOT U3yUYEHHBIE MOJIOKEHUS Ha
CaMOCTOSTENIbHO M0I0OPAHHBIX KOHKPETHBIX IpUMeEpax, U3j1araroT
MH(pOpPMaLIMIO, UHTEPIIPETUPYS (DAKThI, pa3bsACHAS 3HAUEHUE U CMBICIT
TEOPHH; COCTABJIAIOT IUIAH BBIIIOIHEHUS IOCTPOEHUM.

7.3

Hccnenosanme

byHKIIUY Ha
MOHOTOHHOCTb

[TomygatoT npeACTaBICHUE O BO3PACTAIOIIEH, YOBIBAIOIIEH, MOHOTOHHOM
(GYyHKLINU Ha TPOMEKYTKE. 3HAIOT, KaK MOCTPOUTH M UCCIIE0BATh HA
MOHOTOHHOCTb (DYHKIIMH: TUHEHHYIO, KBaJIpaTHYI0, 00paTHON
PONOPIHUOHATIBHOCTH, (YHKIIUIO KOPHS.

UccnenyroT paznuunbie GyHKIIMA HA MOHOTOHHOCTbD, PEIIAIOT YPaBHEHUS
Y HEPABEHCTBA, MCIOJb3Yys CBOMCTBO MOHOTOHHOCTH, OCYILIECTBIISIIOT
IIPOBEPKY BBIBOJIOB, MOJIOKEHUHN, 3aKOHOMEPHOCTEHN, TEOPEM, UCCIIEAYIOT
KYyCOYHO-3a/IaHHbIE (DYHKIIMH Ha MOHOTOHHOCTb, COCTABIISIOT KOHCIIEKT,
IIPOBOJSIT CPAaBHUTENIbHBIN aHAJIN3.

Oo0o0HIaromee
NMOBTOPEHHE Kypca

[TpoBoasT camoaHaIN3 3HAHUH, YMEHUH M HAaBBIKOB, MOJYYE€HHBIX U
pHOOPETEHHBIX B Kypce anreOpsl 3a 8 kinace nmpu 06001aonemM




anre0psbl 3a 8 Kiace MOBTOPEHUH TeM: «AnreOpanueckue Apodu», «KBanpaTHbie ypaBHEHUS»,
«Hepasencraay.

[t 5TOr0 HEOOXOIMMO OBJIA/IETh YMEHUSIMU:

— UCTIONB30BaTh MPUOOPETCHHBIE 3HAHUS I YMCHHSI B PAKTUYCCKOM
JIeATEIbHOCTH

Hmozo

I[lnanupyemble pe3yJibTaThl
AsredOpanyeckue 1poou
BrinyckHuk Haydures:
® OCYILIECTBIIATh B PAllUOHAJIBHBIX BBIPAXKEHUAX YMCIIOBbIE [TOICTAHOBKH U BBIIIOJIHSATD
COOTBETCTBYIOLIME BHIUMCIICHUS;
BBITIOJIHATH ICHCTBHS CIIOKEHUS M BBIUNTAHUS C aJIreOpandecKuMu IpoOsMu;
COKpaIaTh Ipook;
BO3BOJIUTH JIPOOb B CTETICHB;
BBINOJIHATH I€HCTBUS YMHOXKEHUS U JEJICHUS C allre0pandeckuMu Ipo0simMu;
® BBINOJIHATH Pa3I0KEeHNE MHOTOYJIEHa HA MHOKUTEU IPUMEHEHUEM (HopMyT;
COKpAILlEHHOI'0 YMHOKEHHUS;
® BBINOJIHATH MPEOOPA30BAHHIE PALMOHATBHBIX BBIPAKEHHIA;
pemaTh NPOCTeHINe paluoOHaIbHBIC YPaBHEHHS,
® [IOHMMAaTh YpaBHEHHE KaK BKHEHIIYI0 MATEMaTHYECKYIO MOJIEIb JJIsl ONTUCAHUS U
M3y4YEHHs pa3HOOOpa3HBIX peabHBIX CUTYAIMH, pelIaTh TEKCTOBBIE 3aauu
alreOpandeckuM METOO0M;
® YCTaHABIIMBATh, IPH KAaKUX 3HAUCHHSIX MIEPEMEHHON anreOpanyeckast JpoOb HE UMEeT
CMBbICIIA.
BBITYCKHUK TOTYYUT BO3MOXHOCTD HAyUHTHCS:
® BBINOJIHATH MHOIOUIATOBbIE MPE0oOPa30BaHUs PALMOHAIBHBIX BBIPAKEHUH, HpPUMEHsA
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;
® BHIOMPATH PAIIMOHAILHBIN CIIOCO0 PEIIeHMS;
® J1aBaTh OIPECIICHUS aIreOpanuecKuM IMOHITHSIM;
e paloTaTh ¢ 3aJaHHBIMU AITOPUTMAMU;
® paboTaTh C TEKCTAMU HAYYHOTO CTHJISI, COCTABIISTH KOHCIICKT;
® OCYIIECTBIISITH CPAaBHEHUE, CAMOCTOSITEIIHHO BBIOMPAsi OCHOBAHUS M KPUTEPUH JUTSI
yKa3aHHbIX JOIMYECKUX OIepaluii;
¢ (opMyIHpPOBATH COOCTBEHHOE MHEHHE U MO3UIIHIO, apTYMEHTHPOBATh M KOOPIAMHUPOBATH €€
C MO3UIMSIMH TAPTHEPOB B COTPYJHUUYECTBE MTPU BHIPAOOTKE OOIIETO PEIICHHS B
COBMECTHOMH J1eSITeNIbHOCTH;
e paboTaTh B IPyINe — YCTaHABJIUBATH pab0OUKe OTHOIICHUS, dDPPEKTUBHO COTPYTHUYATh U
CIIOCOOCTBOBATh NMPOYKTUBHOM KOOIIEPALINH;
KBaaparnunas gynkumus y:axz. dynknus y=K/x.
BbITyCKHUK Hay4nTCS:
® HaXOJUTh 00JaCTh OIpeiesIeHUs U 001acTh 3HaUeHUH (QyHKIIMU, YNTaTh rpaduK GYHKLIUY;
CTPOUTH TpapuKu PYHKIUI y:axz, bynkuun y=K/x;
BBINOJIHATH NMPOCTEHIINe Mpeodbpa3zoBaHus rpa@uKoB (HyHKIIHIA;
CTPOUTH TpaUK KBAAPATUIHON (PYHKIIUH,
HaXOJUTh 10 rpaduKy HyIU QYHKINHU, TPOMEXYTKH, I7ie GYHKIUS TPUHIMAET
MOJIOKUTETHHBIE W OTPHUIIATEIbHBIC 3HAYCHUS;
pelaTh KBaJpaTHOE ypaBHEHHE IpapyuecKy;
pellaTh HepPaBEHCTBO ax” +BX+¢.>0 Ha OCHOBE CBOWCTB KBAAPATHIHOM (YHKIIHH;
rpaduyecky penaTtb ypaBHEHUs U CUCTEMbl YPaBHEHUI;
rpau4ecKy ONpeesIATh YUCIIO PEIIEHUH CUCTEMbl YPaBHEHMIA;




® TIOHUMAaTh (DYHKIIMIO KaK BaKHEHUITYI0 MaTeMaTHUYECKYIO MOJEIb JUIsl OIIMCAHUs IIPOIIECCOB
U SIBJICHUM OKPYXaIOIIero MUpa, MPUMEHATh G YHKIIMOHATbHBIN S3bIK JJIs OIUCAHUS U
MCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETHUYUHAMU;
e ynpoiath GyHKIUOHAIBHBIE BHIPAXKECHHUS;
® CTpOUTh rpaduKu KyCOUHO-3a/1aHHBIX (YHKIIUI;
¢ paboTarh ¢ YePTEKHBIMU HHCTPYMEHTAMHU.
BrlInyCKHHK IOJIyYUT BO3MOKHOCTh HaY4YUThCS:
® IPOBOJUTH HCCIIEJIOBAHMS, CBS3aHHBIE C M3YyYCHHEM CBOMCTB (YHKIMH, B TOM YHCIE C
MCTOJIb30BAHNEM KOMITBIOTEPA; HA OCHOBE Ipa)MKOB M3YUEHHBIX (PYHKIUI CTpOUTH OoJiee
CIIOHbIE TpaduKu (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. 11.);
UCTIOJIB30BaTh (DYHKIMOHAIBHBIE TPEACTABICHUS] W CBOMCTBa (DYHKIUH Ui peIIeHUs
MaTeMaTHUYECKUX 3ajad U3 pa3IMuHbIX pa3/ieloB Kypca;
® CTpOUTh TpadUKH C HCIOJIB30BAHUEM BO3MOXKHOCTEH CHEIMAIBHBIX KOMIIBIOTEPHBIX
HUHCTPYMEHTOB U IIPOrpamM;
® 33/1aBaTh BOMPOCHl, HEOOXOAMMBbIEC JJisi OpraHHU3allMi COOCTBEHHOH JEATENbHOCTH H
COTPYZHUYECTBA C MIAPTHEPOM;
® OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIIb;
® Ha OCHOBE KOMOMHHUPOBAHUS paHee U3YyYEHHBIX aJTOPUTMOB M CIIOCOOOB JEHCTBHS peliaTh
HETHUIIOBbIE 33/1a4M, BBIOJIHSS IPOAYKTUBHBIEC JEHCTBUS 3BPUCTUYECKOTO THIIA.

Dynknus y=Vx. CBOMCTBAa KBaJAPATHOI0 KOPHSI.
BelnnyCKHHMK Hay4duTCs:
® W3BJICKaTh KBAJIPATHBIM KOPEHb U3 HEOTPHUIIATEIHLHOTO YHCIIA;

e crpouts rpaduk Gpynkuuu ¥ = ¥+ | onuceiBath eé cBOIiCTBA;
® TIPUMEHSTH CBOMCTBA KBAJPAaTHBIX KOPHEH MPU HAXO0XICHUH 3HAYCHUS BHIPAKEHHUIA,
e peuaTh KBaJpaTHbIC YPABHEHUS, KOPHSAMHU KOTOPBIX SBJISIOTCSA UPPALMOHATIbHbBIC YUCIIA;
e pewuaTh NpocTelIINe UPPALMOHATIbHbBIE YPAaBHEHMUS,
®  BBINOJIHATH YIPOILEHHs BBIPAXKECHUH, COIEpKAILUX KBaAPATHbIA KOPEHb C IPUMEHEHUEM
U3YyYEHHBIX CBOMCTB;
BBIUUCIISATH 3HAUEHUS KBAIPATHBIX KOPHEH, HE NCTIOIB3Ys TAOIHITy KBaIPaTOB YMCEI
BBITIOJIHATE TIPE0OPa30BaHMsI, COJEPIKAIIIE OTIEPAIHIO U3BIICUEHUS KOPHS,
0CBOOOXKIATHCS OT UPPANMOHAILHOCTH B 3HAMEHATEIIE;
packKJIafbIBaTh BHIPAXKEHUSI HA MHOKUTENHN CIIOCOOOM IPYIIIMPOBKH, UCIOIb3YS
OIpeJIeJIeHUE U CBOMCTBA KBAIPaTHOTO KOPHs, (POPMYIIbI KBaIpaTOB CYMMBI U pa3HOCTH;
OLIEHUBATh HEM3BJICKAEMbIE KOPHHU, HAXOAUTh MX MPUOIIKEHHBIC 3HAUCHHS,
®  BHINOJHAIOT MPE0OPa30BaHMs HPPAMOHATBHBIX BRIPAXCHUN: COKpAIIaTh IPOOH,
pacKIiaapIBasi BRIPAKEHHSI HA MHOYKHUTEIIH.
BBIMyCKHUK NOTYYUT BO3MOXHOCTh HAyUUThCS:
® cBO0OJHO paboOTaTh C TEKCTAMH HAYYHOTO CTHIIS,
e JIeTaTh YMO3AKIIOUYeHUs (MHAYKTUBHOE ¥ 110 aHAJIOTHH) U BBIBOJIBI HA OCHOBE
apryMeHTanuu, GopMyIupoBaTh BEIBOIBI;
y4acTBOBAaTh B IMAJIOTe, apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHMS;
MOHUMATh TOYKY 3peHHsI coOeceTHUKa, MPU3HABaTh IPAaBO HA MHOE MHEHHUE;
OCYIIECTBIISITH TIPOBEPKY BBHIBOJIOB, TIOJIOKEHHI, 3aKOHOMEPHOCTEH, TEOpPEM;
OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACHCTBUH MapTHEPA, YMETh YOCKIATh;
Pa3BUTH MPEICTABICHUE O YHCIIE U YACIOBBIX CHCTEMAX OT HATYpPAIbHBIX JI0
JEWCTBUTEIFHBIX YHCEN; O POJIU BHIYHUCICHUH B IIPAKTHKE.
KBanparnbie ypaBHeHHs
BEITyCKHUK Hay4nTCS:
® peulaTh HEeMoJIHbIe KBapaTHbIE YPABHEHUS;
e peulaTh KBaJpaTHbIE YPAaBHEHUS BbIJEICHHEM KBaJjpaTa JBYUJICHA;



® pemiaTh KBaJpaTHBIE YpaBHEHHUS 11O GOpMYyIIe;
e pemnarh 3aa4M C MOMOIIbIO KBaJAPAaTHBIX YPABHEHUN;
® IpUMEHSTH TeopeMy Buera u oOpatHyto Teopemy;
® pacKJIaJpIBaTh HA MHOXKHUTEIN KBaJAPATHBIN TPEXUWICH;
e pemiaTh ApoOHbIE palliOHAIbHbIC YPAaBHEHUS;
e pemiaThb 3aJa4yd  C I[IOMOINBIK pAlMOHAIBHBIX YpPAaBHEHWI, BbIAENsAs TpU dTama
MaTeMaTUYECKOTO MOJIETUPOBAHUS;
® pelIaTh pallMOHAIBHBIE YPABHEHHUS, UCIIOJIb3YSl METO/I BBEJICHHSI HOBOW IIEPEMEHHOI;
e pemiaTh OMKBaJApaTHBIC YPABHEHUS;
e penarh NPOCTEHIINE UPPALMOHAIbHBIE YPABHEHUS.
BrInyCKHHMK NTOJIyYUT BO3MOKHOCTh HAYYUThCS:
e pellarth KBaJApPATHBIE YPABHEHHUS C NapaMEeTpaMHu U MPOBOJIUTH UCCIEHOBAHHE BCEX KOPHEU
KBaJI[paTHOI'O YPaBHECHUS,
® BBINOJHATh PABHOCUJIBHBIE MEPEXO/bl NIPU PEIICHUU UPPALMOHAIBHBIX YPaBHEHUU pa3HOU
CTENEHU TPYAHOCTH;
® BOCIIPOM3BOJUTH TEOPHIO C 3aJAHHOU CTEIIEHbIO CBEPHYTOCTH;
® OBJIAJIETh CIEUUAIIBHBIMU NPUEMAMH PELICHHUS] YPABHEHUM M CUCTEM YPaBHEHHI; YBEPEHHO
MPUMEHSTh almnapar ypaBHEHUN AJs pelieHHs] pa3HOOOpa3HBbIX 3a/7ay M3 MaTeMaTUKH,
CMEKHBIX MTPEAMETOB, PAKTUKH;
® [IPUMEHSTH rpaduuecKue MpeICTaBICHUS sl UCCIeI0BAaHUSl yPaBHEHUI, CUCTEM
YpaBHEHUH, COJIEpKAILUX NTapameTp;
® COCTaBJIATH IUIAH U MOCJIEIOBATEIILHOCTD JEUCTBUM B CBSI3M IPOTHO3UPYEMBIM PE3YJIbTATOM;
® OCYUIECTBJISITh KOHTPOJIb, KOPPEKIIUIO, OLICHKY JI€HCTBUI apTHEPA.
JeiicTBUTEIbHBIC YMCJIA
BrinyckHHMK HayuuTCA:
® OKPYIJISITh YKCJIA, 3aIIMChIBATh UX B CTAHIAPTHOM BUJIE;
® HCIOJIb30BaTh HaYaJIbHbIE IPEIACTABICHUS O MHOXKECTBE JICCTBUTEIBHBIX YHCEIT,
® HCIOJIb30BaTh B XOJ/I€ PELICHUS 3a/1a4 dJIEMEHTapPHBIE MPEICTABICHUS, CBA3aHHbIC C
MpUOIMHKEHHBIMY 3HAUEHUSIMU BEJIHYUWH;
® YIIPOUIaTh BBIPAXKEHMUS, UCIIOJIb3YS ONPEAECICHNUE CTENIEHN C OTPULATEIbHBIM ITOKA3aTENEM U
CBOMCTBA CTEINEHH, BHITIOJIHATH MPE0OPa30BaHUs BEIPAKEHUM, COACPIKAIINX CTETICHD C
OTPHULATEIBbHBIM [TI0KA3aTEIIEM;
® OINEPUPOBATH MOHATUSIMH «TOXJIECTBOY», «TOXKJIECTBEHHOE IMPE0Opa30BaHUE; I0KA3BIBATh
TOXECTBA.

BBINTyCKHHK ITOJIyYUT BO3MOKHOCTb HAY4YHUTHCS:
® Da3BUTh NPEJCTABJICHUE O YUCIIE U YACIOBBIX CUCTEMAaX OT HATYPaJIbHBIX 10
JEMUCTBUTENBHBIX YACEN; O POJIM BBIYUCICHUH B IPAKTUKE;
® pa3BUTh U YIIyOUTh 3HAHUS O IECATUYHOM 3aIUCH JIeHCTBUTENbHBIX YHCEN (TIEpUOINYECKUE
U HeNepuoanyecKue 1podn);
® TIOHSATh, YTO YUCIIOBBIE IaHHBIE, KOTOPBIE UCITIOJIB3YIOTCS Ul XapaKTEePUCTUKH OOBEKTOB
OKpY’KaloIIero MUpa, SBISAIOTCS MPEUMYILECTBEHHO NMPUOIMKEHHBIMHU, UTO I10 3aIUCH
NpUOMMHKEHHBIX 3HAYEHUH, co/lepKaliuxcs B HH()OPMallMOHHBIX UCTOYHHUKAX, MOYKHO
CYAMTb O MOTPEUTHOCTH MPUOIINKEHNUS;
® TIOHSTH, YTO MOTPEIIHOCTh Pe3ybTaTa BIYMCIECHUH J0JKHA OBITH COU3MEpPUMa C
MOTPEIIHOCTHI0 UCXOAHBIX JaHHbIX;
® CaMOCTOSITENIFHO 33JyMBIBATh, INTAHMPOBATH U BHIMOIHATH y4eOHOE UCCIIeI0BaHHE.
HepaBencrBa
BbInycKHHMK Hay4qHUTCS:
e penlaTh HEPABEHCTBA C OJTHOM NEPEMEHHOM M CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM;
® pelaTh KBapaTHBIE HEPABEHCTBA METOAOM UHTEPBAJIOB;
® [IPUMEHSTH CBOMCTBA YACIOBBIX HEPABEHCTB;



® JiCCIIeIOBaTh pa3InyHble (PYHKIIMM HA MOHOTOHHOCTE;

® [IOHUMATh U IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBA3AHHBIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

® [IPUMEHATH allapaT HEPaBEHCTB IS PELICHU 3a4a4.

BbIyCKHUK TOTYYUT BO3MOKHOCTb HAYYUTHCSI:

® pa3HOOOpa3HBIM MpUEMAM JI0OKA3aTEIHCTBA HEPABEHCTB; YBEPEHHO MPUMEHSITH arlnapar
HEPABEHCTB ISl PEIICHUS PA3HOOOPA3HBIX MATEMAaTHIECKHX 337a9 U 33]1a9 U3 CMEXKHBIX
MPEIMETOB, MIPAKTUKU;

® [IPUMCHSTH rpaduuecKre NPeCTaBICHUS IS UCCIICIOBAHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEPIKANTUX OYKBEHHBIC KOAPPHUITUEHTHI (TTapaMETPhI);

® HCIIOJIb30BaTh PAa3IMYHbIe TPUEMBI ToMcKa nHGopManuu B IHTepHeTe B X0/1€ yueOHOU
NesITeNIbHOCTH;

® APryMEHTHPOBAHHO OTBEUYATh HA IMOCTABJICHHBIC BOMPOCHI;

® 00BSACHATH U3YUEHHBIE MTOJIOKEHUSI HA CAMOCTOSITENIbHO MOJOOPAHHBIX KOHKPETHBIX
npuMepax;

® OpPraHW30BBIBATH UCCIICIOBAHIE C IENIBIO MPOBEPKH TUIIOTE3;

® OCYIICCTBIISATh KOMMYHHKATHBHYIO PEIICKCUIO KaK OCO3HAHNE OCHOBAHMIA COOCTBEHHBIX
JICWCTBUI U ICUCTBUI MAPTHEPA.

KPUTEPUW 1 HOPMbI OIIEHKW 3HAHWI, YMEHWI 1 HABBIKOB OBYYAIOIIINXCSI.

- Kpurepun oueHnBaHus 3HAHUH, YMEHUI U HABBIKOB 00y4alOIIMXCH 110 MaTeMaTHKe.

- (Cornacuo Meroauueckomy nuceMy «Hampasnenust paboTbl yuuTeneil MaTeMaTHUKU MO HCIIOJIHEHUIO
eINHBIX TpeOOBaHUH MpernoiaBaHus MIPeIMeTa Ha COBPEMEHHOM 3Tarie Pa3BUTHUS IIKOJIbI»)

- JIus OLIEHKM TOCTHXKEHUH ydaluxcsi IpuMeHseTcsl MITHOaIbHasl CUCTEMA OLICHUBAHMSL.

- Hopmbl oueHku:

- 1. OneHka nmucbMEHHbIX KOHTPOJIbHBIX PA00T 00y4YalOIMXCsl 10 MATeMaTHKe.

- OTBeT OlIeHUBAETCS OTMETKOM «5», eciu:

- 1) pabota BbINOJIHEHA [TOJIHOCTBIO;

- 2) B JIOTHYECKUX PACCYKJICHHUSIX U 000OCHOBAHUHU PELICHUS HET MPOOEIIOB U OIINOO0K;

- 3) B pelIeHUH HEeT MaTeMaTUYECKUX OMMOOK (BO3MOKHA OJIHA HETOYHOCTbh, OITUCKA, KOTOpasi HE
SBJISIETCA CJIEACTBUEM HE3HAHUS WM HETIOHMMaHUs y4eOHOro Marepuana).

- OtMmetka «4» CTaBUTCS, €CIIH:

- 1) paGoTa BbINoOJIHEHA MTOJHOCTBHIO, HO 0OOCHOBAHUS IIAr0B PEIIEHUs] HEJOCTATOUHBI (€CITM YMEHHE
000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEHUATbHBIM O0BEKTOM MPOBEPKH);

- 2)1omyIieHsl OfHa OMMOKA WM €CTh JBa — TPU HEAOYETA B BHIKIAIKAX, PUCYHKAX, YepTexax WiH
rpadukax (eciu 3TH BUJIbl pabOT HE ABJISIIUCH CIIEUAIbHBIM 0ObEKTOM MPOBEPKH).

- OtMmetka «3» CTaBUTCS, €CIIH:

- 1) momymieHo 60see o HOM OMUOKH WK 0oJiee ABYX — TPEX HEAOUYETOB B BBIKIIAJKAX, YEPTEHKAX WU
rpadukax, Ho oOyyaromuics 061aaaeT 00s13aTeIbHBIMI YMEHUAMU 110 TIPOBEPSEMOM TeMe.

- OtMeTka «2» CTaBUTCS, ECIIH:

- 1) nonymeHsl cyiiecTBeHHbIE OMIMOKY, TOKa3aBIIMe, 4To oOyyaromuiics He 001agaeT 00s3aTeNbHBIMU
YMEHMSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

- Y4uTenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET HAa BOIIPOC WJIM OPUTHHAIIBHOE
peleHue 3a7aun, KOTOpble CBUAETEILCTBYIOT O BBICOKOM MaTEMaTHYECKOM Pa3BUTHH 00YyJaroIIerocs;
3a pelieHue 6osiee CI0KHOU 3a7aul UM OTBET Ha 0oJiee CII0XKHBIN BOMPOC, MPEATIOKEHHbIE
oOyuJaroremMycst JTOTOJTHUTEIBHO MOCIIE BBIMOIHEHHS] UM KaKUX-THU00 IPYrux 3alaHuil.

2.01eHKa YCTHBIX OTBETOB 00y4alLIUXCH 10 MaTeMaTHKe
- OtBeT OEHMBAETCH OTMETKOM «5», €C/IH YYCHHK:
- TIOJIHO PacKpbLI cofiepKaHKHe MaTepHalia B 00beMe, MPeyCMOTPEHHOM IPOrpaMMoOi U y4eOHHUKOM;
- U3JI0KWJI MaTepHall TPaMOTHBIM SI3bIKOM, TOUHO HUCIIOJIb3Ysl MaTEMaTHUECKY0 TEPMUHOJIOTHIO U
CHMBOJIMKY, B OITPEJEICHHON JOTHYECKOM MOCIEA0BATEILHOCTH;
- TPaBWIBHO BBIMOJIHWI PUCYHKH, YEPTEKH, IpauKU, COMYTCTBYIOLINE OTBETY;



IIOKa3aJl YMEHUE WUIIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU IIPUMEPAMH, IPUMEHATH €€ B HOBOU
CUTYallMU TIPU BHITIOJTHEHUH MPAKTUYECKOTO 3a/1aHus;

IPOIEMOHCTPUPOBAJ 3HAHUE TEOPUH paHEe U3YUEHHBIX COMYTCTBYIOIUX TeM, C(OOPMUPOBAHHOCTh U
YCTOMYMBOCTD UCIIOJIB3YEMBIX MPU OTBETE YMEHHUI U HABBIKOB;

OTBEYAT CAMOCTOSTEIHHO, 0€3 HABOSAIINX BOMPOCOB YUUTEIIS,

BO3MOJXKHBI OJTHA — JIBE€ HETOUHOCTH MPU OCBELICHHE BTOPOCTENIEHHBIX BOIIPOCOB WJIM B BHIKJIAIKAX,
KOTOPbIE YUEHHUK JIETKO UCIIPABUJI TIOCIIEC 3aMEUYAHUS yUUTE.

OTBeT OLlEHMBAETCA OTMETKOM «4», eCc/iM yI0BJIETBOPsSieT B OCHOBHOM TPeOOBAHUSAM HA OLEHKY
«5», HO IpH ITOM MMeeT OJIMH U3 HeI0CTATKOB:

B U3JIO’KEHUU JIOMYLIECHBI HEOOJIbIINE TPOOEIIbl, He MCKAa3UBILIEEe MATEMATUYECKOE CO/IepKaHUE OTBETA,
AOMYIICHBI OJUH — ABa HCA0YCTA IPHU OCBCHICHHUHU OCHOBHOI'O COACP)KAHUA OTBCTA, UCIIPABJICHHLIC
1ocJie 3aMe4aHus yUnuTes;

JIOTTYIIICHBI OIiOKa uitu 0oJiee ABYX HEIOUYETOB IMPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJIQJIKaX, JIETKO UCIIPABJICHHBIC [TOCIIEC 3aMEYaHUs YUUTEIIS.

OtMeTKa «3» CTABUTCA B CJIEAYIOIIMX CIyqasax:

HEIOJIHO PacKpPBITO CO/Iep KaHKNe MaTepuaa (colepkaHre U3JI0KeHOo (pparMeHTapHoO, He BCeraa
MOCJIEIOBATEIBHO), HO TIOKa3aHO 00l1iee MOHMMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHMUS,
JIOCTATOUYHBIE JUIsl YCBOCHUSI IPOTPaMMHOI0 MaTepuaina (onpeaeneHsl « TpedoBaHusIMH K
MaTeMaTU4YeCKOU MOATOTOBKE YHAIIUXCs» B HACTOSIICH MPOrpaMMe 10 MaTEMAaTHKeE);

UMEJHCh 3aTPYTHEHUS WK AOMYIIEHBI OIUOKH B OMPEEICHUH MaTeMaTUYECKON TepMUHOJIOTHH,
YCPTEIKaAx, BbIKJIIAJKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIBKUX HABOAAIINUX BOIIPOCOB YUHUTCIIA,

YUEHUK HE CIPABUJICS C MPUMEHEHUEM TE€OPUU B HOBOM CUTYyallW IIPU BHIOJHEHUH MTPAKTUYECKOTO
3aJJaHus1, HO BBIIIOJIHUII 3aJaHU O6$I33,T€JII)HOFO YPOBH:A CIIOKHOCTHU I10 I[aHHOI\/JI TEME,

[PU TOCTaTOYHOM 3HAHUH TEOPETUYECKOr0 MaTepHala BeISBICHA HEAOCTAaTOYHAs CPOPMUPOBAHHOCTD
OCHOBHBIX YMCHI/Iﬁ 1 HABBIKOB.

OTMeTKa «2» CTABUTCH B CJIEAYIOIIMX CIyqasaX:

HE PACKPBITO OCHOBHOE COZIEp)KaHUE yueOHOTO MaTepHaa;

oOHapy»XeHO He3HaHUE YYEHUKOM OoJiblieil niu HanboJiee BXKHON 4acTH yueOHOTro MaTepuana;
JOMMYIICHBI OLINOKH B OIpEACICHUN HOHSITI/II\/JI, IIpU UCITIOJIb30BAHHUHU MaTeMaTUYECKOU TECPMHHOJIOTUHU, B
PHUCYHKaX, UepTexkax WU rpaukax, B BHIKIAAKaX, KOTOPbIE HE UCIIPABICHBI OCIE HECKOJIbKUX
HaBOOAIIUX BOIIPOCOB YUMUTECIIA



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHMUE (8 KJIACC)

Ne Tema ypoxa(Tun OcHOBHOe coiep:kaHne Bup xonrpoJs, IlnanupyemMsle pe3ya1bTaThl YHuBepcajabHbie yueOHbIe AeiicTBUSA Kanennapn
ypoka ypoka) TeMbl, TePMUHBI H H3MepHUTeIH ble CPOKH
NOHSATUS
IIpeameTHbIe JIn4yHOCTHBIE MeTtanpen [o3naBartenb | PeryasituB | KommyHuk 1o ¢bax
MeETHBIE Hble YY ]I Hble YY ]I aTHUBHbIE mia | THY
YV HY
IloBTOpeHue u3yuyeHHOro B 7 kiacce (4 4)

1 IMoBTopenue kypea | CBolicTBa CTENEHH C B3aumomnpoBepka B | 3HaIOT OCHOBHBIE I'oToBHOCTB K [lepBonavan | YmeroT Omnpenemnsito | C
aaredpbl 7 Kjacca | HaTypalbHbIM napax. Pabota ¢ CBOMCTBA CTEIEHU C BBIOOpY bHBIC BBIOHpATh T JIOCTAaTOYHO
(4aCTHYHOMOUCKO | NOKa3aTeNieM, JIEHCTBHUS CO OIIOPHBIM HaTypalbHBIM KU3HEHHOTO MPEJICTaBIIC | CMBICIOBEIE HoCIesIoBaT | i MOJHOTOMN
Bblif) CTETIeHsIMU OJJMHAKOBOT'O MaTepUaIoM nokaszareyieM. YMEIOT | IyTH B HUA 00 €IMHUIIBI €JIBHOCTh u

TOKa3arels. NPUMEHSATH CBOMCTBA | COOTBETCTBHHM C | HACSIX H O TEKCTa U MPOMEXYTO | TOYHOCTBIO
HPY pEIIeHNH 3a/1ad. COOCTBEHHBIMH | MeTOAax YCTaHABIMBAT | YHBIX Leled | BBIpaXKaloT
HHTEpecaMHt U MaTeMaTHKH | b OTHOUIEHHS | C y4eTOM CBOH MBICITH
BO3MOXKHOCTSIM | Kak 00 MEXIy HUIMH. | KOHEYHOTO B
n. YHUBEpcanb pe3ynbTaTa. | COOTBETICTBU
HOM $I3bIKE uc
HayKH U 3ama4aMy 1
TEXHHKH, O YCIOBHSMH
cpeacTse KOMMYHHKA
MOJIEIIPOBa LUH.
HUS
SIBIIEHUH U
MPOIECCOB

2 [oBTopenue kypca | Ksagpar cymmsl, KBagpaT IIpoGnemusIe 3HAI0T, KaK dopmMupoBanue | YMeHue Bribuparot Cngarot [orumarot
aaredpn1 7 Pa3HOCTH, pa3HOCTH KBa- 3a7aHus, BBINOJIHSTH MO3HABATEIbHBl | BHIETh 3HaKOBO- crocob u BO3MOXHOCT
kiaacca(KomMouHup | patos, pa3sHOCTb Ky0OB, ($poHTANBHBII npeoOpa3oBaHus X UHTEPECOB, MaTreMaTH4e | CHMBOJIMYECK | pe3yJibTaT b
OBaHHBIIT) cymMMa KyOOB, pa3lio)KeHHe | OIpocC, pelIeHHe MHOT'OYJICHOB, HUHTEJUIEKTyallb | CKYIO He cpencTna CBOMX Pa3IHYHBIX

Ha MHOYKHTEIH 110 YIpaXKHEHUsI HNpUMEHSIST POPMYIIBI HBIX U 3ajady B TUISL JEUCTBUIA C | TOYEK
(hopMymnamM COKpaIeHHOTO COKpAIIIEHHOTO TBOPUYECKUX KOHTEKCTe MOCTPOCHUS 3aaHHBIM 3peHHs, He
YMHOXEHHSI. YMHOXXEHHS: KBapaT | CIOCOOHOCTEH npobem- MOZIENN. 3TAJIOHOM, COBIAAIOI]
CYMMBI ¥ Pa3HOCTH, ydammxcs. HOH cH- OOHapyXHB | UX C
Pa3HOCTH KBaPaToOB, Tyaluu B aroT cOOCTBEHHO
KyO CyMMBI U IPYTHX OTKJIOHEHHS | M.
Pa3sHOCTH, CyMMa U JUCIHHIIIIHH " OTJINYUA
pa3HOCTh KyOOB ax, B OT 3TaJIOHA.
OKpYy Karolie
1 )KU3HU.

3 IMoBTopenue kypea | Jluneitnas QyHkms, IIpaxkTukym. Moryt cTpouTh ®opmupoBanue | Boiuenars Omnpepenstor [Ipuaumator | AneKBaTHO
ajaredpsr 7 rpaduk THHEHHOH OpoHTaNBHEII rpaduKy TMHEHHBIX MO3HABAaTEIbHBl | OCHOBHOE OCHOBHYIO 1 MO3Ha- HCTIONB3YIOT
rkiaacca(llpodnemn | GyHKIUH, B3aHMHOE OIIpoC, YIpaXKHEHUs | (yHKIMH, OMUCHIBATh | X MHTEPECOB, CoZepXKaHHe | BTOPOCTENICHH | BaTENbHYIO | pedeBble
oe U3JI0JKeHHe) pacnonoxenue rpapuKoB cBoiicTBa QyHKIMIL. UHTEJUIEKTYyallb | MPOUYUTAHHO | YIO LEJIb, COX- cpencTsa

JTMHEWHBIX (YHKIIHHA. HBIX U r'0 TEKCTa, uH(OpMAIIHIO. | PaHSIOT e TSt
TBOPYECKUX HaXOJHUTh B IIPU BBITIO- JAUCKYCCUU
CHOCOGHOCTeﬁ HEM OTBECTHI JJHCHUH )51
yUaIInuXCsl. Ha yaeOHBIX apryMeHTarn
MOCTaBJICHH JICHCTBHIA, HH CBOCH




bI€ BOTIPOCHI PETYIUPYIOT | MO3UIMU.

U U371araTh BECh

ero Ipolecc ux
BBITIOJ-
HEHUS U
YEeTKO
BBITIOJ-
HSIOT
TpeboBa-
HH TI03Ha-
BaTEJIbHOMN
3ajaun.

4 [oBTopenue kypca | MeToa NoACTaHOBKY, Pa6ora c onopHbIME | YMeIOT peniaTh I'oToBHOCTB K Ymenue Bei6upatot IIpensocxu | MHTepecyro
ajaredpsi 7 METOJ aNre0pandecKoro KOHCIIEKTaMH, CHCTEMBI IBYX BEIOOpY HaxXoAWTb B | Hambolee IAIOT TCSI Ty>KUM
kaacca(KoMOuHHup | cloXKeHHs, cHCTeMA IBYX paboTa c JIMHEWHBIX YKM3HEHHOTO pa3nu4-HBIX | 3(QQEeKTHBHBIE | BPEMEHHBIE | MHEHHEM U
OBaHHBII) JIMHEHHBIX YPaBHEHUH C pa3aaToYHbIM YPaBHEHUH ¢ IByMs IIyTH B uc- CHOCOOBI XapakTepuc | BBICKa3blBa

JIBYMsI IEpEMEHHBIMHU. MaTepHaIoM HepEeMEHHBIMU COOTBETCTBHH C | TOYHHKAaX perreHus THKH 0T CBOE.
METOJIOM COOCTBEHHBIMH | MHpOpPManu | 3aJadd B JOCTIKEHHUS
MOACTAaHOBKHI HHTEpecaMHt U 10, HEO- 3aBHCUMOCTH | pe3yiabTaTa
BO3MOXKHOCTSIM | OXOIMMYIO oT (xorma
U IUISL perre- KOHKPETHBIX Oyner

HUS MaTe- YCIIOBHH. pe3ynbrar?)

Marugec-

KHUX TIpO-

oem, u

MpeCTaBIIsL

Th €€ B

MOHATHOM

(opwe;

I'naBa 1. Anredpanyeckue 1podu (26 1)
5-6 OcHOBHBIE Anrebpandeckas 1po0s, Bsaumomnposepka B | IIposiBisdror Ymenue Crnuaarot cBoi Opuentupyrorc | OmuceBaOT Pa6ota c
MOHATHUSA YHCIUTEINH Jpo0H, mapax. Pabota c YCTOMYUBBIHA U CaMOCTOSITENb | CHOCO0 AU coziepkaHue KHUTOM,

3HaMeHaTeJb IpooH, OTIOPHBIM LIMPOKHUH MHTEpEC | HO CTaBUTH JEHCTBYS C BOCIIPHHUMAIOT | COBEPILIAEMBIX | KOHCIIEKTOM H
00J1aCTh JIOMYCTHUMBIX MaTepHanoM K criocobam LeTH, STAJOHOM TEKCTBHI JEUCTBUIA C HarJIs,THBIMU
3HAYECHU, OCHOBHOE peuieHus BBIOMPATh U Hay4HOTO U LETIBI0 MOCOOUSIMH 11O
CBOMCTBO 1poOu N103HaBaTEIbHBIX co3/1aBaTh MyOIUIUCTHYEC | OPUEHTHPOBK | TPYIIaM.
Nwmetot npeacrasnenue o 3aJ1a4, aJcKBaTHO ANTOPUTMBI KOT'0 CTHJIEH u
YHCIIUTENIE, 3HAMEHATEIIe OIIEHHUBAIOT JUISL pEIIeHHs JIeATeITbHOCTH
anrebpandeckoit 1podu, o pe3yIbTaThI CBOCH | YUeOHBIX
3HAUCHUH yaeOHOH MaTeMaTHIeCK
anrebpandeckor 1podu 1 JIeSITEITEHOCTH HX TIpo0eM;
0 3HaYCHUH NIEPEeMEHHO,
pU KOTOPO# anredpa-
uyeckast IpoOb He UMeeT
cMbICTIa




7 Bxoaunas KonTpoms u npoBepka WnnusunyansHoe JlemoHcTpupyor | YMeHue Osnane-Hue Oco3HaHHO U Oco3HaroT [Tonumaror
KOHTPOJILHAS 3HaHUi peleHne yMeHHe KOHTPOJIMPOB | HaBBI-KaMH MIPOU3BOJIBHO KauecTBO 1 BO3MOXKHOCTb
pa6ora KOHTPOJIBHBIX 000061IeH 1 aTh IPOIIECC U | CAMO-KOHTPOJA | CTPOSIT peueBble | YPOBEHb Pa3INYHBIX
(axMHHHCTpA 3amaHuit cHCTeMaTU3alul pe3ynbTar 1 OIICHKH BBICKa3bIBAHHS YCBOEGHHS, TOYEK 3pEHHMS,
THBHAsA). 3HaHUH 10 yaeOHOH pe3yJIbTaTOB B IICBMEHHOU OLICHUBAIOT HE

OCHOBHBIM T€MaM | MaTeMaTHYecK | CBOeH mestens- | dopme. JOCTUTHYTHIH | COBIQJAFOIINX C
Kypca anreops 7 oit HOCTH, pe3ynbTaT coOCTBEHHOH
KJacca. NEeATETBHOCTH | YMEHHSIMH
MpeiBU-AETh
BO3-MOXKHBIE
Ppe3ynbTaThI
CBOUX JCHCTBUI
8-10 OcHoBHOE OCHOBHOE CBOHCTBO 3HaTh 1 YMETh Bribupator Cringaror [MposBns-ror
CBOICTBO npoou. CokparieHue (dhopmyupoBath HaunboJee cnocob u rOTOB-HOCTh
anaredpanyecko | apoOGeit OCHOBHOE s¢dexTrBHbIE pe3ynbTaT aJIeKBaTHO
i Apodu. CBOMCTBO ApobH 1 CIIOCOOBI CBOUX pearupoBath Ha
TIPUMEHSATH €r0o perieHus JIeHCTBUH C HYX-/bI IpY-
TSt 3a7a4u B 3a1aH-HBIM THX, OKa-3bIBaTh
mpeoOpa3oBaHus 3aBUCUMOCTH OT | 3Ta-JIOHOM, MOMOIIb U
npobeit KOHKPETHBIX 00- 9MOILMOHAIBHY
YCIIOBHIA. HApYKUBAIOT | O HOAIEPK-KY
OTKJIO-HEHHS MapTHe-paMm.
u oTinunst ot | [IposiBis-tor
3TaJIoHa. TOTOB-HOCTB K
00CYXICHUIO
Pa3HBIX TOUEK
3peHus U
BEIpaboTKe
o0ei (rpymm-
OBOI1)
TIO3HUIIHH.

11 CiosxeHue u CroxeHne ¥ BEIYUTaHHE IIpaktukym. Ymeror OOBsICHSIOT IlepBonavanbu CamocrosTensH | Breimensior YwMmeror (ummn
BbIYMTAHHE Ipobeit ¢ 0JMHAKOBBIM Pemenne MIPUMEHATH camoMmy cebe 15(C o 0000IIEHHBI | Pa3BHBAIOT
ajredpanyecKku | 3HaAMEHaTEIeM Ka4eCTBEHHBIX OCHOBHOE CBOH MIpeACTaBIeHUs | (GOPMYITHPYIOT CMBICT 1 CIOCOOHOCTB)
X Apobeii ¢ 3aja4 CBOHCTBO ApoOH Hanboree 00 uaesx u o MMO3HaBaTeNbHY | (QopManbHylo | Oparh Ha ce0st
OIMHAKOBBIMH pu 3aMeTHbIe MeToJax 10 1IeNb CTPYKTYpY WHUIMATHBY B
3HAMEHATeJIsIM npeoOpa3oBaHUM | JOCTIDKCHHS, | MaTeMaTHKU 3a1a4u OpraHu3aluH
H. anreOpanveckux Jar0T Kak 00 COBMECTHOTO

npobei 1 ux a7ICKBaTHYIO YHHUBEPCAIEHOM JeHCTBUS
COKpAIIIEeHHH; OLICHKY SI3BIKE HAYKU H
HaXOAUTb pe3ynbTaTam TEXHHKH, O
3HaUeHUE ApoOn cBOCH cpencTae
TIPYU 3aJJaHHOM yaeOHOH MOJIETTNPOBAHHUS
3HA4YCHHUH JACATCIIBHOCTH SIBJICHUH U
HEePEMEHHOIA. , IPOSIBIISIOT HPOLIECCOB

NO3HaBaTEeNbH

bIii HHTEPEC K

U3YUYEHUIO

IpeaMera

12 CJiio:xxeHnue u Crno)xeHue U BBIYUTaHNE Pabora ¢ VYMmeror OOBIACHIIOT IIepBoHavansH Brigensior Oco3HAIOT YmMmerot
BbIYHTAHHE Jipobeit ¢ 0JMHAKOBBIM KOHCIIEKTOM, C MIPUMEHATh camoMy cebe 3 006001IeHHBIH KauecTBO U CIyIIaTh U




ajredpanyeckn | 3HaMEHaTeleM KHUTOH 1 OCHOBHOE CBOHU MPEICTaBICHUA | CMBICI U YpOBEHb CIBIIATE APYT
X Apobeii ¢ HarJIs I AHBIMU CBOICTBO ipodH Hanboree 00 uaesx u o bopmabHyIO YCBOCHHS. npyra. Yuatcs
OUHAKOBBIMH MOCOOUSMH TIO pu 3aMeTHbIC METOAaX CTPYKTYpPY yCTaHaB-JIMBaTh
3HAMEHATeJsAM rpynnam npeobpa3oBaHUN JIOCTIKCHHUS, | MaTeMaTHKU 3aJa4u. Y CPaBHUBATh
H. anredpamyecKux JaloT Kak 00 pa3HbIE TOUKH
npobeit 1 ux aJICKBaTHYIO YHUBEPCATLHOM 3peHs, IPexIe
COKpAIIIeHHH; OLICHKY SI3BIKE HAYKH H 4eM IIPUHUMATh
HaXOAUTb pe3yiabTaTamMm TEXHHKH, O pelieHue u
3Ha4YeHHUE ApoOH cBOeH CpencTBe JienaTh BBIOOD.
TIpH 3a1aHHOM yueOHOH MOJEIUPOBAHUS YcTaHaBIuBaoT
3HAYCHUH JeSATENbHOCTH | SBJICHUH U pa-6oume oT-
MIEPEMEHHOH. , IPOSIBIISIOT MIPOLIECCOB; HOIIICHUS,
II03HaBaTEIbH yaarcs 3¢-
B HHTEpEC K (heKTUBHO
H3YYEHHIO COTPYAHUYATh U
npeaMera cro-
c00CTBOBAThH
MpO-AYKTUBHOU
KOOTlepa-1IuH.
[IposBns-toT
TOTOB-HOCTh
aJIeKBaTHO
pearupoBaTh Ha
HYX]IbI IPYTHX,
OKa3bIBaTh
MIOMOIIb U
9MOIHMOHATBHY
10 IOJJIEPXK-KY
HapTHe-pam.
13-14 Cioxxenue u Haxoxnenue obuiero [IpakTuKyMm. VYMmeror OOBACHIIOT ITepBoHavansH CamocrosaTensH | Beiaensior Ymerot (nnu
BbIYHTAHHE 3HaAMeHaTesst APooeil. Pemenue MIPUMEHSTH camoMmy cebe 3 0 0000UIEHHBIH | pa3BHBAIOT
ajaredpanveckn | 3HaTh GopMyIIBI KaueCTBEHHBIX OCHOBHOE CBOU npescTaBieHusT | GopMyIHPYIOT CMBICT ¥ CIOCOOHOCTB)
X Apobeii ¢ COKpAILEHHOTO 3ajga4 CBOHCTBO ApoOH Hanboree 00 uaesx u o MMO3HaBaTeNbHY | (opManbHylo | OparTh Ha ce0st
pa3HbIMH YMHOXEHHS H yMETh UX pu 3aMeTHbIE MeTOHax 0 IeTTh CTPYKTYPY VHUILIMATHUBY B
3HAMEHATe/sIM | MPUMEHATh peoOpa3oBaHuN IOCTIDKCHHUS, | MaTeMaTHKU 3a1aun OpraHu3anuu
H. anredpamyecKux JIAf0T Kak 00 COBMECTHOTO
npobeit u ux aJIeKBaTHYIO YHUBEPCATBHOM JIeUCTBUS
COKpAILlCHUH; OLICHKY SI3bIKE HayKU U
HaXoOUThb pesym)TaTaM TEXHHUKH, O
3HaUeHUE APOOU cBOEH CpezncTBe
TIpH 33JaHHOM y4eOHOM MOJICITUPOBAHUS
3HAYCHUH NeSITeIHOCTH | SIBICHUH U
MIepEMEHHON. , TIPOSIBIISTIOT MIPOIIECCOB
MMO3HABATEIIHH
bIii HHTEPEC K
U3YUYEHUIO
npenMeTa
15 CJio:keHue U VYupoienue BeipakeHuii, | Pabora ¢ Nmerot OOBACHSIOT YMmenue Crnuyarot cBOM Anamusupytor | OOMeHUBAIOTCS
BbIYUTAHHE CJIOXKEHHE U BHIYUTAHHE KOHCIIEKTOM, C MPEJICTaBICHHE O | OTIHYHS B MMOHUMATH H croco0 YCIIOBHUS 1 3HAaHUSAMHU
ajgredpanvecku | anreGpamdecKux apoodei KHUTOH 1 HaMMEHBIIEM OIIEHKaX HCTIOJb-30BaTh TEWCTBHSA C TpeOOBaHUS MEXIY WIeHAMU
X Apobeii ¢ C pa3HBIMH HarIS AHBIMI obmem OJIHOW M TOU MaTeMaTHYECKA | 3TAJIOHOM 3a1aun TPYIIIBI IS




pa3HbIMI 3HaAMEHaTeIAMH, ocoOHUAMH 1O 3HAMeHarTele, O XKe CUTyallul | € CpelcTBa MPUHATHS
3HAMEHATeJIsIM | HauMEHBIIHNH o0muii rpynnam JOTIOJIHUTEIBHOM | Pa3HbIMU HArJsJHOCTH COBMECTHBIX
u. 3HaMeHaTeJIb, IPaBUIIO MHOXHTEJE, O JIFOJIBMH, (rpa-duxkw, peuieHuit
MPUBEICHUS BBITNIOJIHCHUH MPOSIBIISIOT JMarpaMM-Msl,
anredpandeckux apobeit JeHCTBUS MOJIOXKUTENIBH | TaOJHILBI,
K 00IIeMy 3HaMeHarTelIio, CITOKEHHS 1 oe CXEeMBI H Jp.)
JIOTIOJIHUTEIbHBIN BBIYUTAHUS OTHOLICHHE K | IS
MHO>KHUTEIIb, TOITyCTHMBIE npobetii ¢ ypokam HITIOCTPALHH,
3HAYEHHUS EPEMEHHBIX Pa3HBIMU MaTeMaTHKH, HHTEPIIPETaLHH,
3HAMEHATEIAMH. JaI0T apryMeHTaluy;
TIOJIOXKUTEINIBH
YIO OLICHKY H
CaMOOIICHKY
pe3ylIbTaToB
y4eOHOM
JeATeTbHOCTH
16-17 CioxeHue u VYupomenue Beipakenui, | IIpobnemusie Yumetor HaxoquTh | OOBACHAIOT YmeHue Brocsar Bripaxator [punepxuBarot
BbIYUTAHHE CJIOXKEHHE U BBIYUTAHHE 3a/1aHUA. obumit camoMmy cebe BBIJIBUTATh KOPPEKTHBBI U CMBICTT sl MOPAJIbHO-
ajredpanvecku | anreGpamdecKux ApooOeit B3auMmomnpoBepka B | 3HaMEHaTENb CBOM THIOTE3bI IPH JIOTIOJIHEHHUS B CHUTYaIuu ITUYECKUX U
X Apobeii ¢ C pa3HBIMH napax. Penrenne HECKOJIBKHX Hauboiee peleHnn crocob cBonx Pa3ITHYHBIMH TICHXOJIOTUYECK
pasHbIMH 3HAMEHATeIIMH, YIpaXKHEHUS npobeit. 3HarOT 3aMeTHbIC y4eOHBIX 3a1a4 | JIeHCTBUI CpencTBaMu UX NPUHINIIOB
3HAMEHATEJISIM | HaMMEHBIINH o0mmit ANTOPUTM JNOCTYDKCHUSI, | W TIOHHMATh (pucyHkw, COTPYAHUYECTB
u. 3HaAMEHaTeb, IPABUIIO CIIOKEHHS 1 MIPOSIBIISIOT HEO0OXO0IMMOCTb CHMBOJIBI, a
MPUBEICHHS BBIYUTAHUS MO3HABaTEIbH | WX IPOBEPKH; CXEMBI,
anreOpandecKux Ipodeit npo0eii ¢ BIif HHTEpPEC K 3HAKH)
K 00I1IeMy 3HaMEHATelIIO, Pa3HBIMU U3YYECHHIO
JIOTIOJTHUTEbHBIN 3HAMEHATEISAMH. npeaMera,
MHOXHUTEJIb, IOMYCTHMBbIE JaI0T
3HAUCHUSI IEPEMEHHBIX aJIeKBaTHYIO
OLICHKY
pe3ynbTaTam
cBoeH
yaeOHOM
JeSTEIIbHOCTH
, IPHHUMAIOT
U OCO3HAIOT
COLHABHYIO
pOJIb yUSHHKA
18 3auem No 1 VYnporieHue BolpakeHni, | OpoHTaIbHBIHI VMmerwT HaxoauTh | OOBACHSIOT VYwmenne Bugets | CoCTaBISIOT BeiOuparot OOwmarores u
CIIO)KEHHUE M BEIYUTAHHE orpoc. obmumit OTJINYHMS B MareMaTH4ecKy | IUIaH 3HAKOBO- B3aMMOJICHCTBY
anrebpanyeckux apobeit Br160poyHBIit 3HaMEHaTel b OLICHKAX 10 3aj1a4y B MOCJIEZI0BATENIb | CHMBOJIMYECK | FOT C
C pa3HBIMH IUKTaHT. PenieHne | HECKOIBbKUX OJTHOH U TOi KOHTEKCTE HOCTb ACHCTBUI | He cpencTpa napTHepaMH 110
3HAMEHATEJSIMHY, KaueCTBEHHBIX npobeit; K€ CUTyalld | MpobiieMHON TSt COBMECTHOM
HaI/IMeHbL[Il/Iﬁ O6Ll.ll/ll71 3a1a4 ynpomaTb Pa3HbIMU CI/lTyaLlI/II/I B IMOCTPOCHUA JACATCIIBHOCTHU
3HaMCHATEJIb, IPABUIIO BBIpQXXCHUA, JIOABMH, llpyFI/IX MOJCIN HJIn OGMeHy
[IpUBENCHUSA IIPUMEHSS arT JUCIUNIINHAX, B uHpopMarmeit
anrebpanydecKux apooeit (bopMys aJIeKBaTHYIO OKpYy’Karouiei
K 0011eMy 3HaMEHAaTeIIo, COKpAIIEHHOTO OLICHKY JKH3HH;
JIOTIOJTHUTENbHBIN YMHOKEHHS, pe3ysbTaTam
MHOXHUTEJIb, IOMYCTHMbIE JIOKa3bIBATh cBoeit
3HAYEHHUs IEPEMEHHBIX TOXIECTBA y4eOHOI




JACATCIIBHOCTH

, IPOSIBIIAIOT
HHTEpEC K
IpeMeTy
19-21 YMHoxkeHUE U YMHOXEHHE U JeTICHUE [TpoGnemuble Hmeror [IposBistor ®opmupoBanue | CamocrosarensH | Ctpykrypupy | Yuarcs
JeJieHHe anreOpandecknx Apobed, | 3amaHus, TIpe/ICTaBICHAE YCTOWYMBBIH 00X 0 10T 3HAHUSL. KOHTPOJNPOBAT
ajarefpanvecKku | BO3BEICHHE (pOHTAIBHBIH 00 YMHOXXEHUH M | W OIMPOKHI CrIoco0oB (dbopmynmupyroT Oco3HaHHO U | b,
X Apo0eid. anreOpanydeckux Apobei OIIPOC, YIPKHEHUS | JCICHUU HHTEpEC K HHTEJUIEKTyalb | TO3HABaTENbHY | MPOU3BOJIBHO | KOPPEKTUPOBAT
Bo3Benenue B CTCTICHb, anredpamdecKux crocobam HOIA 10 LieNb U CTPOSIT b U OLICHUBATh
ajredpanyecko | mpeoOpa3zoBaHHE npobett, pelueHus JEATEIbHOCTH, CTPOAT peueBbie necTBUS
ii 1po6u B BBIPAXKEHHUH, BO3BCJICHHU UX B | IIO3HABATENbH | Xa-paKTEPHBIX neiicTBus B BBICKa3bIBaHM | MapTHEpa
CTeNneHb. cozepKaImx CTETICHB. BIX 33714, JUISL MaTe- COOTBETCTBHH C | o
anrebpandeckue Apoou aJ7IcKBaTHO MaTHKH U Hel
OILICHHUBAOT SIBIISTIO-IITUXCST
pe3yabpTaThl OCHOBO
cBoeH [103HABATEIbHO
yaeOHOI 1 KyJIBTYpPHL,
JESATENBHOCTH | 3HAYUMOM 115
, IPOSIBIIAIOT Ppaz-JIMYHBIX
Mo3HaBaTeNbH | chep
bl HHTEpEC K | 4YeJI0Be4eCKOn
U3YYEHHIO Jes-TeIbHOCTH
npeaMera,
MOHUMAIOT
TIPUYHHBL
ycrexa B
yaeOHOM
JIeSTCIIBHOCTH
22 IIpeo6pa3zoBan | IlpeoOpazoBanue ®poHTaNBHBII Hmerot [IposBistoT ®opmupoBanue | CamocrosarensH | Ilposoasar Ymeror
ue panMOHANEHBIX ompoc. Pabora ¢ MIPE/ICTABICHHE O | YCTOMYMBBIN MIpe/ICTaBIeHu | O aHanm3 MIPE/ICTaBIIATD
ajnrefpanvecKu | BBIPAXEHHUIA, JIEMOHCTPAIIMOHHBI | MPeoOpa3oBaHUM | W LIMPOKHH 0 MaTeMaTuKe (dbopmynupyoT croco6oB KOHKPETHOE
X BbIpaKeHHil. | paIlOHAIbHbIC M MaTepuaIoM PpalOHATIBEHBIX HHTEpeC K KaK 4acTH MO3HABATEIBHY | peLICHHsS CoZiep)KaHue U
BBIPQYKCHHS, BBIPQKCHHH, crocobam obIeyesioBedec | o enb U 3ama4 coo01mars ero B
JIOKa3aTeNbCTBO HCTIONB3Ys BCE petieHust KO KyJBTYpBI, | CTPOSAT MUCbMEHHON 1
TOX/IECTBA neiicTBus ¢ MO3HABATEIbH | O 3HAYM-MOCTH | JeiicTBus B ycTHO# opme
aﬂFe6paI/I‘{eCKHMI/I bIX 3aJ1a4, MaTeéMaTUu-K1 B COOTBECTCTBHHU C
JIpOOSIMH. aJIeKBaTHO pa3BuTHH Hel
OIICHUBAIOT LIUBUJIN3ALIUA U
pe3ynbTaThI COBpPE-MEHHOTO
CcBOEN o011ecTBa;
y4eOHOM
JeSTEIIbHOCTH
, IPOSIBIISIOT
UHTEpeC K

MIpeIMETY




23 IIpeo6pa3zoBan | IlpeoOpazoBanue ITocrpoenne 3HaloT, KaK OOBsCHSIOT ®opmupoBanue | CrnuuaroT cBOH BriGupatot VYuatcs
ue PpaLMOHANBHBIX alnropuTMa npeoOpa3oBbIBal0 | camoMy cebe 00Imx crocob Haunbosee OpraHU30BbIBAT
ajredpanyecKku | BBIPAKCHUH, JIEUCTBUSI, PEIICHHE | T palllOHATbHbBIE CBOH croco6oB JeHCTBUA C 3¢heKTHBHBIE | b U
X BbIpaKeHHil. | paIllOHAIbHbIE yTIpaKHEHUH BBIPAXKEHHUS, Hanboree HUHTEIUIEKTYyalb | 3TaJOHOM CIoco0BI IUIAaHUPOBATh
BBIPAKEHHS, HCTIONB3YSI BCE 3aMeTHEIe HOM penreHus yueGHOe
JIOKA3aTeNILCTBO JeHCTBUSI C JNOCTYDKCHUS, | JeSITeNIbHOCTH, 3a7a4d B COTPYIHUYECTB
TOXK/IECTBa anreOpandeckuMy | TIOHUMAIOT XapaKTEePHBIX 3aBUCHMOCTH | O C yYHTEJIeM U
JpOOSIMU TIPUYUHEI JUIS oT CBEpPCTHHKAMHA
ycmexa B MaTeMaTHKU U KOHKPETHBIX
yueOHOH SIBIISIOILUXCSA YCIIOBHH
JEATEIbHOCTH | OCHOBOH
, IPOSBIIAIOT MI03HABATETbHO
MO3HAaBaTeIbH | W KYJIBTYPHI,
bIif HHTEpEC K | 3HAYUMOM JJIst
H3YYEHHIO Pa3IMYIHBIX
npeaMeTa, chep
JIAIOT OLEHKY | 4e0BEYECKOU
1 CaMOOIICHKY | JEeSITeIbHOCTH
pe3ynbTaToB
yaeOHOI
JeATeTbHOCTH
24 IpeoGpa3zosan | IIpeoOpazoBanue Pa6ota ¢ onopueiMu | MoryT [IposBisitor YMmenue Bruigenstor u Anammsupyror | Paborarr B
ue panMoHaNEHBIX KOHCIIEKTaMH, IpeoOpa3oBhIBATh | YCTOHYHMBBIN CaMOCTOSITEJIBH | OCO3HAIOT TO, 00BeKT, rpymre.
ajqredpanyecKn | BBIPAKCHUH, pabota c panuoHaIbHbIE 1 IIHPOKUH O CTaBHTh LIENH, | YTO yXKe BBIIEIISS YcraHaBIMBAIOT
X BbIpaKeHMil. | PaIIOHAIbHbIE pa3IaTOYHbIM BBIPAKEHHUS, HHTEpeC K BBIOMPATH U YCBOEHO U 9TO CYIIECTBEHHBI | paboune
BBIPAXKEHHUS, MaTepHaIoM HCTIONB3YSI BCE criocobam CO371aBaTh ele MOATEKUT e OTHOIIICHNS,
JIOKA3aTeNIbCTBO JeUCTBUS C petreHus QIITOPUTMBI ISl | YCBOEHHIO HECYIIECTBEH | ydarcs
TOXKIECTBA anreOpanyecKiMHU | TIO3HABATENbH | PEIICHUS HBIE IPU3HAKU | 3P PEKTHBHO
IpOOSIMHUL. BIX 337124, y4eOHBIX COTPYAHUYATh
aJIeKBaTHO MaTeMaTHYEeCKH
OLICHHUBAIOT X mpooiieM;
Ppe3ynbTaThl
cBoeH
yaeOHOM
JeATeTbHOCTH
25 IlepBbIe ParonanbHele [Toctpoenue 3HaroT, KaKk OOBsICHSIOT ®opmupoBanue | CiauuaroT cBOH Bei6upatot VYuatcs
TpeJICTaBJEeHH | yPaBHEHUs anropuTMa npeoOpa3oBbIBal0 | camoMy cebe o0IMx crocod Hanbonee OpraHN30BbIBAT
s1 0 pelieHuH JIEWCTBUSI, PEIICHHE | T pallOHaJIbHbBIC CBOU crioco0oB JeHCTBYS C s¢dexTrBHBIE | b U
PanHOHAIBLHBI yIpaXKHEHUH BBIPa)XEHNS, HaunOoJee MHTEJUICKTyalb | JTaJOHOM Croco0bI IUIAaHUPOBATh
X YpaBHeHU# HCTIONB3YSI BCE 3aMeTHbIE HOH penreHus yaebHoe
(TeKCcTOBBIE JeUCTBUS C JNOCTIDKCHUS, | JeSITENIbHOCTH, 3a7a4d B COTPYIAHUYECTB
3aga4u). anreOpandeckuMy | TIOHUMAIOT XapaKTEePHBIX 3aBUCHMOCTH | O C yYHTEJIEM U
IpoOsIMI TIPUYUHEI JUISt oT CBEpPCTHHKAMHU
ycnexa B MaTEMaTUKH U KOHKPETHBIX
y4eOHoi ABJIAIOILUXCS ycaoBHi
JeSITEeNBHOCTH | OCHOBOM
, IPOSIBIISIOT MO3HABATEIbHO
MO3HABaTeNbH | U KyJIbTYpHI,
bIif HHTEpEC K | 3HAYUMOM s
H3y9IEHHIO Pa3IMIHBIX
peaMeTa, chep




JIAl0T OLEHKY | 4eJI0OBEYECKOU
1 CaMOOIIEHKY | JEeATETbHOCTH
pe3ynbTaToB
yueOHOI
JEeATeTbHOCTH
26 [epBbie Pannonansuele ITocTpoenune Moryt [Ipossistor YMmeHue Brinensior u Anammupyrot | Paboraror B
NMpeACTABJEHH | ypaBHEHHsA aNropuT™Ma MpeoOpa3oBbIBATh | yCTOMYMBBII CaMOCTOSITENIBH | OCO3HAIOT TO, 00BEKT, rpymme.
510 pelieHUuu JEUCTBUSI, PEIICHUE | pallOHAIbHbIE U IIUPOKUH O CTaBHTh LIENH, | YTO yXKe BBIIETIAS YcTaHaBIMBAIOT
PalHOHATBHBI yTpaXKHEHUH BBIPAXKEHHUS, HHTEpeC K BBIOMPATH U YCBOEHO U YTO CYILECTBEHHBI | paboune
X ypaBHeHHit HCIIONB3Ysl BCE criocobam CO3/1aBaTh elle MOICKUT e OTHOIIICHNS,
(TeKCcTOBbIE JeUCTBHA C peureHus QITOPUTMEBI IJISL | YCBOGHHIO HECYIIECTBEH | ydarcs
3agaun). anreOpadeckuMy | TIO3HABATENIbH | PEIICHUS HBIE TIPH3HAKK | 3G PEKTHBHO
IPOOSIMHL. BIX 3aja4, y4eOHBIX COTPYAHUYATH
aJIeKBaTHO MaTeMaTHIECKH
OIICHUBAIOT X mpobiem;
Ppe3ynbTaThI
cBoeH
y4eOHOM
JIeSITEeNbHOCTH
27 CreneHs ¢ CreneHs ¢ [Toctpoenue Hmeror I'otoBHOCTB K | OBnaneHue Crpyxrypupyto | OueHuUBaIOT VYuatcs
OTpHLATE]bHBI | OTPUIATETbHBIM aNropuTMa MIPEICTAaBICHNE O | BBIOOPY HaBBIKAMH T 3HAHHUS. JOCTUTHYTBIH | pa3pemars
M LeJbIM MOKa3aTesieM, TOXKJIECTBA | PEIICHUs 3aaHUsT CTENEHH C KHU3HEHHOTO CaMOCTOSITENIbH pe3ynbTart. KOH()JIUKTHI -
nmoKa3areJjeM. CTEMNeHe, CBOHCTBa OTPHUIATETBHBIM IIyTH B oro BBISABIIATD,
CTENEHH C PAIOHAIBHBIM LETBIM 1 COOTBETCTBUH | NMPUOOPETCHUS uaeHTHGUIIPO
roKasareJiem, HYJIEBBIM c HOBBIX 3HaHUH. BaThb MPOOIEMBI,
CTaHJAPTHBIN BUJ YUCIIa, MOKa3aTeNeM. COOCTBEHHBIM HCKaTh U
CTEMEHb C HYJIeBBIM U MHTEpecaMH OLICHNBATh
MoKa3aTesieM. u aJIbTePHATUBHEI
BO3MOJKHOCTSI € CIIOCOOBI
MH. paspenieHus
KOH(ITUKTA,
MIPUHAMATD
pelieHne u
peann30BbIBaTh
ero.
28 Crenenb ¢ CrerneHs ¢ [Ipob6nemubIe Moryt PazButne YMmenue OcCoO3HaHHO U Buocsat Berynator B
OTpHLATEIbHBI | OTPUIATETLHBIM 3aJaHus, OTBETHl HA | BBIYHCIHUTH HHTEepeca K IUITAHUPOBATh M | TIPOM3BOJILHO KOPPEKTUBBI M | JTHAJIOT,
M LeJbIM MOKa3aTesieM, TOXKIECTBA | BOMPOCHI CTEMEHb C MaTeMaTHIeCK | OCYIIECTBIATH CTPOSIT PeUeBhIe | JOMONHEHUS B | yJacTBYIOT B
MoKa3aTejaeM. CTEMNeHeH, CBOHCTBa panuoHaNEHBIM oMy JIeATeTbHOCTS, BBICKa3bIBAHUS COCTaBJICHHBIE | KOJUIEKTHBHOM
CTENEHH C PAIIOHAIBHBIM TOKa3aTeleM, TBOPYECTBY U | HANpaBIEHHYIO | B YCTHOH U TUTaHBI. 00CyKIeHNI
IMoKa3aTeiieM, TMPUMEHAA BCE MaTEeMaTHUYCCK Ha pCUICHUE MMHUCHbMEHHOM npoGneM,
CTaH/IapPTHBIM BUJ YUCIIA, CBOICTBA; Ux 3a/1a4 hopwme. yuarcs BIaJeTh
CTETeHb C HYJICBBIM paccyxnaarth, CIOCOOHOCTEH | HMCCeoBaTelbC MOHOJIOTHYECKO
HOKa3aTeeM. 000011aTh, KOTO Xapakrepa 1787
BUJIETH HECKOJIBKO JTAIOTHIECKOH

petieHuit oqHON
3a7a49n

dhopmamu peun
B COOTBETCTBUH
c

rpaMMaTHYECKH




MH U
CHHTAKCHUECKU
MH HOpMaMH

POIHOTO SA3bIKA.

29 HonroroBka k | Crenens ¢ Pabora ¢ onopubiMu | MoryT [IposBistor Ymenue Beinenstor u Anammsupytor | PaGotator B
KOHTPOJIBLHOI OTPHIATEIIEHBIM KOHCIIEKTaMH, IpeoOpa3oBhIBATh | YCTOHYHMBBII CaMOCTOSITENIH | OCO3HAIOT TO, 00BeKT, TpymIe.
pabore. IoKaszareJieM, ToXxJecTBa | pabora c panuoHaIbHBIE 1 IIAPOKUH O CTaBHTh LIENH, | YTO yXKe BBIIEIISS YcraHaBimmBaOT

CTeIeHeH, cBoiicTBa Pa3aaToOuHbIM BBIPa)KCHHMS, HHTEpEC K BBIOUPATDH U YCBOEHO M YTO CYLIECTBCHHBI | pabouue
CTCIICHH C PALMOHANBHBIM | MaTepUaIoM UCIIONB3Ys BCE crocobam CO3/1aBaTh elle MOMJICKUT | e U OTHOLICHHS,
MIOKa3aTeNeM, neiicTBus ¢ pelieHus QITOPUTMBI Ul | YCBOCHUIO HECYLLIECTBEH | ydarcs
CTaHJAPTHBII BUJ YUCIIa, anreOpanyecKUMM | MO3HABATENbH | PEILICHHS HbIe MPU3HAKK | 3(PEKTUBHO
CTENEHb C HyJIEBBIM npobsiMu. Moryr | BIX 3a1ad, y4eOHBIX COTPYIAHUYATh
MOKa3aTesIeM. BBIYHCIUTH aJIeKBaTHO MaTeMaTHIEeCKH
PannonanbHble CTEIEHb C OILICHHUBAOT X
YpaBHEHHUS panMoOHAITEHBIM Ppe3yIbTaThl npoGiieM; Y MeH
IoKa3aTelieM, cBoeit Ue IIaHUPOBaTh
MIPUMEHSIS Bce y4eOHoit U OCYILECTBIIATD
CBOIICTBa; JESATEIBHOCTH | JESTEeIbHOCTD,
paccyxnaarb, Pa3Butne HaIpaBJICHHYIO
0600m1aTh, HHTEepeca K Ha pelIeHne
BUJICTh HECKOJIBKO | MaTeMaTH4ecK | 3amad
peleHuit ogHOM oMy HCCIIEI0BATENBC
3ama4n TBOPUYECTBY U | KOTO Xapakrepa
MaTeMaTH4ecK
ux
crocoOHOCTEH
30 KonTtpoabnas CrerneHs ¢ HNuauBuyansHoe JleMOHCTpUpYIOT OOBACHSIOT YMmenue Ipensocxumato | Beiouparor YmMmeror
padora Ne 1. OTPHIATENILHBIM pelieHue yMeHHe camoMmy cebe CaMOCTOSITENIbH | T pe3yJIbTaT U Hanbonee MIPE/ICTABIIATD

MOKa3aTesieM, TOXK/IECTBA | KOHTPOJBHBIX 00001IeHNs 1 CBOU O CTaBWTh LIETH, | YPOBEHb 3¢ dexTrBHBIE | KOHKpETHOE
CTeMeHel, CBOHCTBa 3amaHui cUCTeMaTH3alu| Hauboiee BBIOUPATD U YCBOGHHS CIoCcOOBI coJiep)KaHue 1
CTEIEHH C PALMOHATBHBIM 3HAHWH [0 TeMaM | 3aMeTHbIe CO3/1aBaTh (xakoit Oyner perIeHus coo01mars ero B
MOKa3aTeneM, paznena JOCTHKEHHUS, | aJrOPUTMBI Ui | pe3ynbTar?) 3a71a4u B MHCbMEHHON
CTaHJaPTHBIIl BUJ YHCIIa, «Anrebpanyeckue | MPOSBISIOT peleHus 3aBHCHUMOCTH | (opme
CTEIICHb C HYJICBBIM IpoOu». MO3HABATEIbH | Y4eOHBIX oT
HOKa3aTeeM. BIil HHTEpEC K | MaTeMaTHYECKH KOHKPETHBIX
PanonaneHele U3Y4EHHIO X mpoGuiem; ycaoBHi
ypaBHEHHUS npenMera,

JaK0T

aJIeKBaTHYIO

OLICHKY U

CaMOOICHKY

JACATCIIBHOCTH




31 AHau3
KOHTPOJILHOM
padoThI

I'naBa 11. ®ynkuus y=\/x. CaoiicTBa KBagpaTHOro KopHsi. (21 1)

32 Panuonansubl | Harypanpnsle yncna. [TpoGnemHbIe 3HaThb TOHATHE PasBurue YMmeHue Beinonnstor CraBst YmMeror

e yucJia. Lesnpie uncna. 3aJaHMs, OTBETHl HA | PAI[MOHAIBHOTO HHTEpeca K IUIAHUPOBATh U | OMEPAIUU CO yueOHYI0 ClTymaTh U
MHoxkecTBO BOIIPOCEHI 4ucna, MaTeMaTHYeCK | OCYLIECTBIATh 3HaKaMH U 3ajady Ha CIIBIMIATH JIPYT
palMOHANBHBIX YHCEIL, OecKoHeYHOI oMy JIeSITEBbHOCTD, CHMBOJIAMH. OCHOBE Jpyra.
3HaK MIPUHAIICKHOCTH, JECATUYHON TBOPYECTBY U | HAIPaBJICHHYIO COOTHECEHUS
3HaK BKIIOYEHHUS, NIEePUOJUUYECKOM MaTeMaTH4eCK | Ha pellcHUe TOT0, 4TO yXKe
CUMBOJIBL npobu HX 3a1a4 U3BECTHO U
MaTeMaTHYIECKOTO A3bIKa, CIOCOOHOCTEH | HMCCIeoBaTeNbC YCBOEHO, U
6ECKOHEUHBIE KOTO XapakTepa TOTO, 4TO €IIe
JIECATUIHBIE HEH3BECTHO.
MepUOJMYEeCcKHe IpooH,

Nepuo/, YUCTO
IepHodecKast Apoos,
CMEIIaHO NepUOJYeCKas
Jpo0b

33 Panuonanbubl | PanuonanbHble yncia. Pabora ¢ onmopHbIME | 3HAaTh MOHATHE Il'otoBHOCTE K | OBNaneHue Boiaensior u [Ipuaumaror Vyarcs

e yucJia. MHoxecTBO KOHCIIEKTaMH, panMoHaIBEHOTO BBIOODY HaBBIKAMH ¢dopmynupyoT MO3HABaTENbH | YNPaBIATh

panMOHANBHBIX YHCEl, pabota c qucIna, KHU3HEHHOTO CaMOCTOSITENIbH | MO3HABATEIbHY | YIO LElb, MOBEICHUEM
3HAaK MIPUHAATIEKHOCTH, pa3IaTOYHbIM OeCKOHETHOI IIyTH B oro 10 TIETTb. COXpPAHSIOT € | MapTHepa -
3HaK BKJIIOUCHHUS, MaTepHanom JeCATUYHON COOTBETCTBUM | NMPUOOPETCHUS pu yOexiats ero,
CUMBOJIBI NepUOJUUYECKOM c HOBBIX 3HAHUM. BBIIIOJTHEHUH KOHTPOJIUPOBAT
MaTeMaTU4eCKOro S3bIKa, Ipobu. COOCTBEHHBIM yueOHBIX b,
OECKOHEUHBIE U UHTepecaMu JIeHCTBUM, KOPPEKTUPOBAT
JIeCATUIHBIE u PETYIUpYIOT b ¥ OI[CHUBATh
MIePHOIIIECKUe Apo0H, BO3MO>KHOCTSI BECh IIPOIIECC | €ro JIeHCTBHS.
MIEPHOJI, IUCTO MH. nx
MepHo IIecKkast Apoos, BBITIOJTHEHHS
CMEIIaHO MepUoJYecKas U YETKO
JIpoOb BBIMTOJTHSFOT

TpeboBaHuUs

[I03HaBaTeIbH

Ol 3a1a4H.

34 Ilousitue KBagpatHslii KOpeHb, WunusunyanbHblid Hmeror ®opmuposan | Ilonumanue CocraBisoT Crnmgarot JleMoHCTpUpYIO
KBaJIpaTHOI0 KBaJpaTHBIA KOPEHb U3 orpoc. TIPE/ICTaBIICHHE, ne CYIIHOCTH 1enoe u3 CBOI1 crioco6 T CIIOCOOHOCTB
KOpPHS U3 HEOTPHIATEILHOTO Bemonnenne KaK M3BJIEKATh MIO3HABAaTEIbH | AITOPUTMHUYECK | YacTew, JEUCTBUS C K DMIIATHH,
HEOTPULATEIb | YHCIA, TOJKOPEHHOE yIpaXKHEHUH 110 KBaJIpaTHbIE BIX ux CaMOCTOSITENIbH | 3TaJIOHOM. CTpeMIIEHHE
HOI'0 YucJia. BBIPQ)XCHHUE, U3BJICUCHHE | 00pasiy KOpHH U3 UHTEPECOB, NPEANUCaHUN U | O JOCTpauBas, yCTaHaBJIUBaTh

KBaApaTHOI'O KOpHA, HEOTPHULATCIIBHOT HHTEJUIEKTYall YMEHUE BOCITOJIHAA JOBEPUTECIILHBIC
UppaloOHaJIbHBIC YKCJIa, 0 yucaa. 3HalT BHBIX U ﬂeﬁCTBOBaTb B HEOOCTAroIe OTHOLICHUA
KyOH4IeCKHi KOpeHb U3 JeHCTBUTEIILHEIE TBOPYECKUX COOTBETCTBHH C | KOMITOHEHTEI. B3aHMOIIOHIMA
HEOTPHIATEILHOTO u criocobHOCTeH | mpen- HUSL
YHCIIa. HpPPAIOHANBHBIE | yJaIIUXCSL. JI0KEHHBIM

YHCIIa. ITOPUTMOM




35 HonsTue KBazpaTHsIil KOpeHb, WnnusunyanbHeli Hmeror ®opmuposan | Ilonumanue CocraBisior Cnnyarot JemoncTpupyto
KBaJIpaTHOT O KBaJIpaTHBIA KOPEHb U3 orpoc. MIPE/ICTaBICHHE, ne CYIIHOCTH Lenoe u3 cBOI1 crioco6 T CIIOCOOHOCTH
KOpHSI 13 HEOTPHLATETLHOTO Beimmonxenne KaK M3BIIEKaTh MO3HABAaTEIbH | AITOPUTMHUYECK | YacTew, JEeHCTBUS C K 3MIIATHHY,
HEOTpULATE]Ib | YHCIA, TIOJKOPEHHOE yIpaXHEHUH 110 KBa/IpaTHbIE BIX nx CaMOCTOSITENIbH | 3TaTOHOM. CTpeMIICHUE
HOTO0 YHcJA. BEIpa)KEHHE, U3BICUCHUE | 00pasiy KOpHH U3 HHTEPECOB, TIPEANHCaHUi M | O OCTpamBas, yCTaHaBIINBATh

KBa/IPaTHOTO KOPHS, HEOTPHULATEILHOT | MHTEIUIEKTyal | yMEHHe BOCIOJHSIS JIOBEpUTEIILHEIE
HppalMOHAIBHEIE YHCIIa, 0 gyHcia. 3HalT BHBIX U JIeHCTBOBATE B HEJIOCTaloIIHe OTHOIICHUS
KyOH4IecKui KOpeHb U3 JNEHCTBUTENBHBIE | TBOPYECKHX COOTBETCTBUH C | KOMITOHEHTEL. B3aMMOIIOHHMa
HEOTPHLATEBHOTO u criocoOHoCTe# | mpen- HHUS.
YHCITa. HppAIOHANIBHBIE | yJaIIUXCSL. JI0>KEHHBIM

YHCIIa. AJITOPUTMOM

36 Hppauuonans | WppauuonansHsle yucna, | PasHoypoBHEBbIE 3HaroT I'otoBHOCTB K | OBHaneHue Ymeror OcBoeHue Ymenue

HbIE YHCJIA. OECKOHEYHBIE IECATHIHAS | 3aaHUs olpezeneHne BEIOOpY HaBBIKAMH OITHCHIBATh COITMAIIBHBIX CaMOCTOSITENbH
HeTleproAndecKas 1poob, HPPALMOHAIBHOTO | KU3HEHHOTO CaMOCTOSITEJIBH | MHO)KECTBO HODPM, IIPABHJI | O CTAaBHUTH LEIH,
HppalOHAIBHEIE YHCIIa. IIyTH B oro LETIBIX YHCEIl. TIOBE/ICHNS, BBIOMPATh U
BBIPAKEHHSI. HppamnuonanbHOC | COOTBETCTBUH | NMPUOOPETCHUS IIpu-Boauth poneit u popm CO3/7aBaTh
Thb YHCNIA U c HOBBIX 3HAHUH. | TPHMEpPHI COIMANBHOM AJITOPUTMBI IJISt
HECOM3MEPHMOCTb | COOCTBEHHBIM HpPPAFOHAIIBH KHU3HU B peuieHus
CTOPOHBI U 1 MHTEPecaMHu BIX JHCET rpymmnax u y4eOHBIX
JTarOHAJIH u pacro3Ha-BaTh coo0IecTBax. | MaTeMaTHYeCKU
KBaJIpaTa. BO3MOJKHOCTSI uppa- X IpobiemM
JecsTnaHble MH. LMOHAIBHEIE
MPUOITKEHUS YHCIIa,, U30-
HPPALOHAIBHBIX OpaxxaTh 4n-cia
YHCeTL. TOYKAMH
KOOpPJIMHATHOM
TIPSIMOM.
37-38 MHo:xecTBO UncnoBble MPOMEKYTKH, WNuauBuyansHbIi 3HaroT MotuBanus ITonnmanue Brioupatot Onpenenstor VYyarcs
HOeiiCTBUTEIBH | MHTEPBAJl, OTPE30K, JIyd. orpoc. ornpeesieHue oOpa3oBaTens | CyHIHOCTH OCHOBaHHS 1 MOCIIe/IOBaTeNl | MEpEeBOTUTH
BIX YHCe. Beimonnenue JNEHCTBUTENBHBIX | HOM AITOPUTMHUYECK | KPUTEPHHU VIS BHOCTh KOHQJIMKTHYIO
yNpaXHEHUH 110 YHCeIL. JEeATeIbHOCTH | MX CpaBHEHUs, MPOMEKYTOUH | CHUTYaIHIO B
obpasiy CpaBHHBaATH U IIKOJIBHUKOB TIPEANVCAaHUI 1 | CepHallHH, BIX IIeJIeil ¢ JIOTUYEeCKuit
YTIOpSI0YNBATh Ha OCHOBE yMeHHe KIaCCH(UKAINN | YIEeTOM IUTaH U
JEeHCTBUTENBHBIE | JIMYHOCTHO JeHCTBOBATh B 00BEKTOB. KOHEYHOTO paspemiats ee
YHCITa. OpPHEHTHPOBA | COOTBETCTBHU C pe3ynbraTa Kak 3ajady
HHOTO pes- yepes aHalu3
TOAXO0/1a. JIO)KEHHBIM YCIIOBHH.
AITOPUTMOM.

39 DyHKIMSA DyHKIMA y=\/X, ee [Tpo6nemubie 3HaroT Pa3Butue IToHnMaTH CocraBisior Cnnyarot JlemoHCcTpHpYIO
y=Vx, eé cBoO¥icTBa U rpaduk, 3aIaHMs. oTpesieneHne MOPAIEHOTO CYIIHOCTH 1enoe u3 CBOI1 crioco6 T CIIOCOOHOCTB
cBoiicTBa U (GyHKUUS, BBITYKIIAs PazHoypoBHEBEIE GbyHKINH, CO3HAHUS U ITOMETPUYECK | JacTeH, JEUCTBUS C K DMIIATHH,
rpaduk. BBepX, QyHKITHA, 3amaHus obnacth KOMIETEHTHO | HX CaMOCTOSITEJIbH | JTaJOHOM. CTpeMIICHHE

BBIITYKJIast BHU3. OTIpEeNeHUs 1 CTH B TIPEANHICAaHUI M | O IOCTpamBas, yCTaHaBIINBATh
obnacth peuieHnn yMeHHe BOCIIOJTHSISI JIOBEPHUTEIILHBIC
3HAUCHUH MOPAJIBHBIX JIeHCTBOBATh B HeJI0CTaroIHe OTHOILICHUS
GbyHKIMH., npobiem Ha COOTBETCTBUH C | KOMITOHEHTBI. B3aMMOIIOHHMA
CIOCOOBI 3aJaHHsI | OCHOBE npeio- HUSI
(GyHKIMH. YMEIOT | JMYHOCTHOTO | >KEHHBIM
BBITIOJTHSATH BEIOODA. AJITOPUTMOM.

MIOCTPOCHHUE Hcnons3oBath
rpaduka MaTeMaTHIECKH




(GyHKIUH.
CpoiicTBa

GyHKIIH

e cpelcTBa
HArJsJHOCTH
rpaduKH i
HHTEpIIpHUTa-
LUK, apry-
MEHTaIIH.

40

3auem Ne 2.

MHoxecTBO
JIeWCTBUTENNBHBIX YHCEl,
CpaBHEHHE
JIEWCTBUTENBHBIX YHCEI,
JlelcTBYUS Hall
JENUCTBUTEIILHBIMUA
apcramu. OysKims y=\X,
ee cBoiicTBa U rpauK,
(GYHKUUS, BBITYKJIAs
BBepX, QyHKIHA,
BBIITYKJIasi BHU3.

®poHTaNBHBII
orpoc.
Br16opounsIit
JUKTaHT. Pemenue
Ka4eCTBEHHBIX
3amadq

3HAIOT MTOHATHE:
palHoHaNIbEHBIE
4HCa,
OeCKOHEUHAs
JeCATHYHAS
MePHOTUYECKast
ApOOB;
HppaIMOHATEHOE
yycio. Moryt
moboe
palMoHAaIBEHOE
YUCIIO 3aIMCaTh B
BHUIE KOHEUHOU
JIeCSITUIHOM
Ipobu u
HA000pPOT.3HAIOT
oTpeeNieHre
GbyHKIUH,
00J1acTh
OTIpEe/IeNIeHNUS U
o0acTb
3HAYCHHH
bynxrmm.,
CIIOCOOBI 3aJaHuUs
¢byHKuMu. YMeoT
BBITIOJIHSTD
MOCTPOCHUE
rpaduka
GbyHKIUH.
CsoiicTBa

GbyHKIIH

OOBACHIIOT
OTJINYHS B
OLIEHKAX
OJIHOM U TOH
JKE CUTyalluu
pasHBIMH
JIFOIBMH,
JTaroT
aJICKBaTHYIO
OIICHKY
pe3ynbraTam
cBOeH
yaeOHOI
IEATEIbHOCTH
, TIPOSIBIISIIOT
HHTEpEC K
npeaMeTy

‘YMmeHune BUACTD
MaTeMaTHYECKY
0 337124y B
KOHTEKCTE
poOIeMHON
CHUTYaIIuH B
Apyrux
TCIUTUTHHAX, B
OKpYyXarolen
KHU3HH;

CoOCTaBISAIOT
IUIaH U
IIOCJIEI0BATEh
HOCTh JACHCTBHI

Bribuparot
3HAKOBO-
CHUMBOJIMIECK
He cpencTaa
IUTST
MOCTPOCHUSI
MOZEH

O6matoTest u
B3aUMOJICUCTBY
10T C
MapTHEpaMH Mo
COBMECTHOM
JIeATeTbHOCTH
Wi oOMeHy
nHdopmarmei




41 CpoiicTBa KBazpaTHbIit KOpeHb U3 ITpoGnemHbIe 3HatoT Ymenue Ymenune Bribupatot Onpeaensor VYuatcs
KBaJIpaTHBIX MIPOU3BE/ICHNS, 3aganus..PasHOYpoB | ompexneneHue OCYIIECTBIIATh | CAMOCTOSITETbH | OCHOBAHHSA U MOoCIIeIoBaTeNl | MEPEBOIUTH
KOpHeii. KBaJIpaTHBIX KOPEHb U3 HEBBIE 3a[aHUs KBaJIpaTHOTO u O CTaBUTh LEIH, | KPUTEPHU IS BHOCTh KOHQIUKTHYIO

TpoOH, BEIYHCICHUE KOPHSI, CBOMCTBa IUIAaHUPOBATh | BBIOMPATH U CpaBHEHUs, MPOMEXKYTOUH | CHUTYaIHIO B

KOpHEii. KBaJIpaTHBIX JeATeIBHOCTD, | CO3/1aBaTh cepHanuy, BIX IIeJIeit ¢ JIOTHYeCKuit
KOpHeH. YMeroT HalpaBJIeHHY | @ITOPUTMBI Ul | KJIacCH(pUKAIHUU | y4eToM IUTaH U
MIPUMEHATH 10 Ha peureHus OOBEKTOB. KOHEYHOTO paspeniath ee
CBOCTBa PN penreHue y4eOHBIX pe3ynbraTa Kak 3ajgaqy
mpeoOpa3oBHUM U | 3a1a4 MaTeMaTHIECKH Yepe3 aHaln3
YTIPOLIEHUN uccienoBaten | X mpobiem YCITIOBHIA.
BBIPAKECHUH. bCKOTO

XapakTepa

42 CaoiicTBa KBanpatHslif kopeHb u3 DpoHTATBHBIN Jloka3biBaTh 3HaroT YMmenue CocraBisitor Bribuparot OO0marorcs u
KBaJIPaTHBIX IIPOU3BEICHUS, orpoc. CBOJCTBa olpeeeHne | OCYLIECTBIATH M | IUIaH H 3HaKOBO- B3aMMO/ICHCTBY
KOpHEeii. KBa/IpaTHBIH KOPEHb U3 Br16opounsIit apu(METHYECKUX | KBaJPaTHOTO TUIAaHUPOBATh MOCJIeIOBATENNb | CHMBOJIMYECK | IOT C

IpoOH, BEIYHCICHUE JUKTaHT. Pemenne KBaJIPaTHBIX KOpHS, JeATeTbHOCTB, HOCTb JACHCTBHI | He cpencTBa MapTHEpaMH Mo
KOpHEH. KaueCTBEHHBIX KOpHEeM, npu- CBOICTBa HaIpaBJIEHHYIO JUISL COBMECTHOM
3amadq MEHSS UX JUIS KBaJIpaTHBIX Ha pelieHune MOCTPOCHUSI JIeATeTbHOCTH
npeoOpa3oBaHus KOpHEH. 3a1a4 MOJIETTH Wi oOMeHy
BBIPXCHU. YmMmeror HCCIIEN0BaTEINbC nHpOpMaIen
Brraucisats MIPUMEHATH KOT'O Xapakrepa
3HaYEHUE CBOWCTBa NpH
BBIp2KEHHUH, peoOpa3oBHA
coJepKaIunx u u
KBa/IpaTHbIE YIIPOLIEHUN
KOPHH, BbI- BBIPAKEHUH.
paXkathb mepe-
MEHHBIE U3
TEOMETPHIECKHX
U GU3HMUECKUX
dopmyn

43 IIpeoGpa3zoBan | JleiicTBus ¢ Hmets MotuBanus Ymenne Beibupator Ipensocxwmia | [lorumaror
ue BBIPAKECHHUSAMH, MIPE/ICTAaBICHNEe O | oOpa3oBareNs | NMPUHUMATH 3HAKOBO- 10T pe3yJbTaT | BO3MOXKHOCTB
BbIpaKeHHId, COIEpKAMNMHA Pabora ¢ peoOpa3oBaHuN HOM peuieHue B CHMBOJIMYECKHE | W YPOBEHb Pa3THIHBIX
coepKaImMx KBa/IpaTHBIE KOPHU KOHCIIEKTOM, C BBIpXKEHHUH, 00 JEeATeTbHOCTH | YCIOBHSAX CpeJcTBa It YCBOEHHS TOYEK 3pEHHs,
ornepanuio KHUTOH 1 H3BJICUCHUH IIKOJIbHUKOB HETIOJHOW U TIOCTPOCHUS (xakoii Oyner | He
H3BJIeYCHUS HArJIs AHBIMU KBa/IPaTHOTO Ha OCHOBE N30BITOYHOH, MOJIEIIH. pe3ynbrat?). COBMAJIAIOIINX C
KBa/IpaTHOT O MOCOOUSMH IO KOPHS ¥ JTIMYHOCTHO TOYHOU U COOCTBEHHOM.
KOpHSI. rpymnmnam 0CBOOOXKICHUN OpPHEHTUPOBa | BEPOSITHOCTHOI

HPPAIIOHAIBHOCT | HHOTO nHpopmarn

U B 3HAMCHATCIIC.

noaxonaa.




44 IIpeodpa3zoBan | JleiicTBus c DpoHTaIBHBII 3HaTb 0 Morusanus Ymenune Bribupatot [Ipensocxuma | [lonumaror
ue BBIPAKEHUSAMH, omnpoc. Pemenne npeobpa3oBaHun | oOpasoBarelb | MPUHUMATH 3HaKOBO- 10T Pe3ynbTaT | BO3MOXKHOCTh
BBIPaKEHU i, COZEpKAMUMU Ka4eCTBEHHBIX BBIpaXKEHHUH, 00 HOM pelieHne B CHMBOJIMYECKHE | M YPOBEHb Pa3IHYHBIX
cofiepKaIMx KBaJIpaTHbIE KOPHU 3amad orepanusax JEATETbHOCTH | YCIOBHAX CpeJcTBa IS YCBOEHHS TOYEK 3pEHHS,
onepanuio H3BIICUCHUS IIKOJILHUKOB HETIOJHO! U TIOCTPOCHUS (xakoif Oyger | He
H3BJIeYEeHUS KBa/IpaTHOTO Ha OCHOBE N30BITOYHOH, MOJIEIIH. pe3yabrat?). COBMAJAIOIINX C
KBa/IpaTHOT O KOpHS ¥ JIMYHOCTHO TOYHOH H COOCTBEHHOH.
KOpHSI. 0CBOOOXKICHUI OpPHEHTHPOBA | BEPOSITHOCTHOIT
HPPALHOHANBHOCT | HHOTO nHpopMau
U B 3HAMEHATeNe. | MOAXO0Ja.
45 peodpa3zoBan | [ecTBus ¢ BolpakeHUAMY, | DpoHTaIbHBIN Ymers MoruBanus Ymenue Bribupator IIpensocxuma | IloHumaror
ue cofiepKaIuMA ompoc. Pemenne BBINOJHSATH oOpa3oBaTens | NMPUHUMATh 3HAKOBO- IOT pe3yJbTaT | BO3MOXKHOCTB
BBIpaKeHHUH, KBa/IpaTHBIE KOPHI Ka4eCTBEHHBIX npeoOpa3oBaHus, | HOH peuieHue B CHMBOJINYECKHE | M YPOBEHb Pa3IHYHBIX
coepKaIMX 3amad coJieprKaline JEATETbHOCTH | YCIOBHAX CpeJcTBa IS YCBOEHHS TOYEK 3pEHHS,
onepanuio oTepanuio IIKOJIBHUKOB HETIONHO! U MIOCTPOCHUS (xakoii Oyger | He
H3BJIeYEeHHUS H3BIICUCHUS Ha OCHOBE N30BITOYHOH, MOJIETIH. pe3ynbTaT?). COBHAJAOIIUX C
KBa/IpATHOT 0 KOpHS, JINYHOCTHO TOYHOH H COOCTBEHHOI.
KOpHSI. 0CBOOOXKIATHCS OpPHEHTUPOBa | BEPOSITHOCTHOI
JI0T HHOTO nHpopmanyn
UPPALMOHAIBHOCT | MOAXOAA.
U B 3HAMEHaTelIe.
46 Konrtpoabnas IlonsATHE KBaPATHOrO WunusunyansHoe Hemonctpupytor | OOBACHAIOT YmeHue [penBocxumato | Breiduparor Ymeror
pa6ora Ne 2. KOPHS, apu(METHIECKOTO | peIIeHHUe yMeHHe camoMmy cebe CaMOCTOSITENIBH | T pe3ylbTaT U Hanbonee MIPECTABIATD
KBaJpaTHOTO KOPHSL. KOHTPOJIBHBIX 0000mmeHns u cBOH 0 CTaBUThH LIEJIH, | YPOBEHBb 3 PeKTUBHBIE | KOHKPETHOE
3aJaHui CHCTEMAaTU3aIiH Haunboee BEIOMpATh U YCBOCHUS CHOCOOBI conepKaHue U
3HAHUI 10 TeMaM | 3aMeTHBIe co371aBaTh (xakoii Oyner pelIeHus coo0mmars ero B
paznena JIOCTUXKEHHUS, QITOPUTMBI U | pe3ynbTar?) 3a/1a4u4 B MIUCbMEHHOH
TIPOSIBIISIOT peuieHus 3aBucUMocTH | (hopme
MO3HAaBaTeJbH | Y4eOHBIX oT
BI HHTEpEC K | MaTeMaTHIECKH KOHKPETHBIX
H3Y4CHHIO X mpobieM; yCIoBUit
TIpeaMeTa,
JaloT
aJIeKBaTHYIO
OLIEHKY U
CaMOOIICHKY
JIeATeTIbHOCTH
47 AHanu3
KOHTPOJILHOM
padoThI
48 Mopyas Mogyns Pemenne MoryT pemarb Pa3Burue YmeHue OcymectBmsaior | Crapsr VYuyarcs
NeiCTBUTENILHO | JEHCTBUTENHHOTO YNCIA, | MPOOJIEMHBIX 33724 | MOXYIbHBIE JIOTHYECKOTO IUIAHUPOBATh M | TIOHUCK M yae6HyT0 paspemiatb
ro 4yucJjia, CBOWCTBa MOAyeEH, YpaBHEHHUS, u OCYILIECTBIIATh BBIJICJICHUE 3aJa4y Ha KOH(IMKTBHI -
rpaguk reOMETPUYECKUH CMBICIT HEpaBeHCTBA U KPUTHYECKOTO | JesTeIbHOCTS, HE00XO0 MO OCHOBE BBISIBIISTS,
ynkuun y=[x|, | Momyns qeHCTBUTENHLHOTO BBIYHCIIATH MBIIJIEH NS, HanpaBJIEHHYIO uH(pOpMaINH COOTHECEHHS UICHTHOULINPO
¢opmyia Yyucja, COBOKYITHOCTh IIPUMEPHI Ha BCE KYJIbTYpPBI Ha penieHne TOTO, YTO YK€ | BaTh MPOOIIEMBI,
Vx2=|x|. YpaBHEHUI!, TOKAECTBO JeUCTBUS C peun, 3amaq U3BECTHO U HCKaTh U
Va’=a|. MOIYJISIMU. CIOCOOHOCTH | HMCCIIEJJOBATEIbC YCBOEHO, U OLICHUBATh
K KOTO XapakTepa. TOTO, 4TO €IIe | aTbTepPHATHBHEI
YMCTBEHHOMY HEH3BECTHO. € CIIOCOOBI




JKCTIEPUMEHT paspenieHus

y KOH(IIUKTA,
MIPUHUMATD
pelieHne u
peann3oBEIBaTh
ero.

49 Mopayb Paccrosinue meny Pabota ¢ onopHBIME | 3HAOT KaKk PasButne VYMeHue VYMmeror BHaocst VYuyarcs
JNefiCTBUTEIBHO | TOUKAMU KOOPIUHATHOMN KOHCIIEKTaMH, CTPOUTB TPAQUKN | JIOTHYECKOTO MIPUMEHATH BEIOHpPATh KOPPEKTUBHI M | apryMeHTHpOBa
ro YHcia, MIPSIMOIA, pabota c GyHKUmi. YMeoT | u HHIYKTHBHBIE U | 000OIICHHBIE JIOTIOJIHEHUS B | Th CBOIO TOUKY
rpaguk MIPOTUBOTIONIOKHBIE pa3IaToOYHbIM yTIpoIIaTh KPUTHYECKOTO | JIETyKTHBHBIE CTpaTeTHu croco0 CBOMX | 3peHus,
ynxuun y=|x|, | Toukw, MaTepUaIoM (YHKUMOHATBHBIE | MBIIIICHHS, CIIOCOOBI perieHus JIeHCTBUI B CIIOPUTH U
dopmyaa IIPOTUBOTIONIOKHBIE BBIPAXKEH KYIBTYpBI paccyXaeHuH, 3am1a4n ciryJae OTCTanBaTh
\/x2=|x|. YHCJIa, LIENbIE YNUCIA, HA,CTPOUTH peun, BHUJIETh pacxoXIeHHUs | CBOIO HO3MILHMIO

palMOHaNbHBIE YHCTIa, rpaduku CIOCOOHOCTH | pa3iM4HbIe 9TaJOHA, HEBPaXJCOHBIM
MOJTyJIb YHCIIA. KYCOYHO- K CTpaTeruu peanbHOro i
3aJJaHHBIX YMCTBECHHOMY | pEILLCHHUSA 3a/ad. JelcTBUS U OIIIOHEHTOB
byHKUIMiA 9KCTIEPUMEHT €ro Npoaykra. | oOpaszom.
y

50 Mopyab Paccrosnue meny Pemenne MoryT pemars PasBurue YmeHue VYmMmeror Bnocst Vyarcs
JNeiiCTBUTEIbHO | TOYKaMHU KOOPAWHATHOH poOJIEeMHBIX 3a7a4 | MOAYIbHBIE JIOTHYECKOTO MIPUMEHATH BBIOHpPATh KOPPEKTUBBI U | apryMEHTHpPOBa
ro 4ucja, IIPSMOH, ypaBHEHUS, 1 KpHUTH- HHIYKTUBHBIC U | 000O0IICHHBIE JIOTION-HEHHSI | Tb CBOIO TOUKY
rpaduk IIPOTUBOIOJIOKHBIE HEpaBCHCTBA U €CKOro JIelyKTUBHbIE CTpaTeruu B CII0CO0 3peHus,
yukuun y=|x|, | TOuKH, BBIUHUCIIATH MBIIIICHHUS, CII0COOBI peuieHus CBOMX CIIOPUTH U
¢opmyna MIPOTUBOIOJIOKHBIE MIpUMepHl Ha BCe KYJIBTYPbI paccyxaeHui, 3aJauu JieicTBU B OTCTauBaTh
\/x2=|x|. YHCIIa, LIENbIE YUCIIA, JecTBHA C peun, crocob- | BUICTH ciydae CBOIO TIO3ULIHIO

panuoHaNbHbBIE YHCTA, MOIYJISIMU. HOCTH K Ppa3nIHbIe pacxoXkieHnsl | HEeBPaKIEOHBIM
MOZYJTb YHCIIA. YMCTBEH- CTpaTeTnn 3TaJIOHa, TUTSt
HOMY JKCTIe- petieHus 3a1ad. peansHoro OTIIIOHEHTOB
pUMEHTY NIEHCTBHS U obpazom.
€ro NpoayKTa
51 3auer Ne3 HNuauBuyansHoe JleMOHCTpUpYIOT Ymenue OgnageHue OcCoO3HaHHO U Oco3HatoT [Ipossinstor
peleHue yMeHue KOHTPOJIMPOB | HaBBIKAMU MIPOU3BOJIBHO Ka4ecTBO U TOTOBHOCTh
KOHTPOJIBHBIX 00006meHNs 1 aTh TPOIECC M | CaMOKOHTPOJIIS CTPOSIT peueBhle | YPOBEHb a/IeKBaTHO
3amaHuit CHCTeMaTH3alnuu pe3ynbTar 1 OICHKH BBICKa3bIBAHHS YCBOEHHSI. pearupoBaTh Ha
3HaHUI N0 yaeOHOH pe3yIbTaToB B IINCHMEHHOM HYXXIBI APYTHX,
OCHOBHBIM T€MaM | MaTeMaTHYeCcK | CBOEH (dopme. OKa3bIBaTh
pasnena oM JIeSITENHHOCTH, ITOMOIIb U
«@yHKIHSA y=\/x. JEATEIbHOCTH | YMEHUSAMHU SMOIHOHAIIbHY
CsBoiicTBa MpeIBUICTh 10 TIOAZIEPIKKY
KBaJPaTHOI 0 BO3MO>KHBIE napTHEpaMm.
KOPHSLY. Ppe3yIbTaThl
CBOMX
EUCTBUIA.
Inaga |||. KBaapatnunas pynkuus. dynkuus y=k/x (21 1)




52 ®yuxuus y=kx2, | Kycouno-3anannblie IIpakTuxym. Hmeror Kpurnynocts [Honumanue | CosnmaroT IIpensocxu | Ilonumarot
eé cBoiicTBa 1 (YHKLMH, KOHTPOJIbHbIE DpoHTaNBHBII MPEICTaBICHUS O MBIIUICHHS, CYIIHOCTH CTPYKTYpY AT BO3MOXKHOCT
rpaduk. TOYKH TpaduKa, mapabona, orpoc. GyHKIMYM BUAa Y = yMeHHe AITOPUTMHUY | B3aHMOCBSI3eH | BpeMEHHbIE | b

BEpILIUHA ITapaboIbl, OCh MaremaTudeckuit Kkx%, 0 ee Tpaduke u pacrno3HaBaTh €CKUX CMBICIIOBBIX XapakTepuc | pa3aUdHBIX
CHMMETpPHUH Iapaboiisl, POKyC | JUKTaHT CBOICTBaxX. JIOTHYECKH NpeINHUCaHd | eIXUHUL] THKH TOYEK
mapaGousy, pyHxmus y= kx?, HEKOPPEKTHEIE I ¥ yMeHHe | TeKcTa. JOCTIDKEHHUS | 3pECHUs, He
rpaduk pyuxumn y= kxZ. BBICKa3bIBaHUS, | JEHCTBOBAT pe3yiabTaTa | COBIAAIOII
OTJINYAaTh b B (xorma HX C
THIIOTE3Y OT COOTBETCTB Oyzmet COOCTBEHHO
¢axra. Uy ¢ pesynbrar?) | i
MpeIoKeH
HBIM
ITOPUTMOM

53 ®yuxuus y=kx2, | Kycouno-3aganHsle Pabora c onopHBIMH | YMEIOT CTPOUTH CamocrosTensH | YMeHue Beinenstor Beinenstor VYmMmeror
eé cBoiicTBa 1 (YHKINY, KOHTPOJIBHEIE KOHCIIEKTaMH, rpaduk QYHKIMH y = | OCTH B CaMOCTOSITE | KOJMYECTBEHH | W OCO3HAIOT | MPEICTaBIIL
rpaduk. TOYKH Tpaduka, mapadona, paboTa c Kkx? MIPUOOPETEHUH JBHO 13 TO, UTO YK€ | Th

BEpIIUHA TapaboIIbl, OCh pa3IaToYHBIM 3HAIOT KaK CTPOHUTh HOBBIX 3HaHHUH CTaBHUTh XapaKTePHCTH | YCBOEHO H KOHKPETHOE
CUMMeTpHUH Napadoisl, GOKyC | MaTepHaIoM rpaduKu QyHKIUIH. Y IPaKTHYECKUX | IIEJH, KH OOBEKTOB, | UTO ere coniepKaHme
napaGosl, hyrkims y= kx?, YMerT ynpomars YMEHUHA. BBIOMpATh U | 3aJaHHBIC MOJTSKUT 1 coo0Imarh
rpaduk GyHKIUHU Y= k. (yHKIMOHAEHBIC co3/1aBaTh CJIOBaMH. YCBOCHHUIO, ero B
BBIpa)KEH USI,CTPOUTH AITOPUTMBI OCO3HAIOT MIICEMEHHO
rpaduKu KycOYHO- TUTSt KauecTBO M | ¥ M YCTHOM
3aJaHHBIX QYHKIHIL.. penreHus YPOBEHB thopme.
.YMeroT ynpolaTth y4eOHBIX YCBOCHHUS.
(yHKIMOHATBHBIE MareMaTHie
BBIPKEHHUS, CTPOUTH CKHUX
rpaduKH KyCO4HO- mpooeM.
3aJJaHHBIX QyHKIUI

54 ®yukuus y=k/x, | Oynkuus y=1I1/X. Tunepbona, | OpoHTAIBHBII Hmeror CriocoGHOCTh K | YMeHue YnMerot Buocsat HuTepecyro
eé cBoiicTBa 1 BETBU T'HIIEpOOJIBI, ompoc. Pemenue TpeACcTaBJIEHHUS O SMOLIMOHAJBHO | TIOHUMAaTh U | BBIBOJAUTH KOPPEKTUBBI | TCS 4yKHM
rpaguk ACHMIITOTBI, OCh CHMMETPUH KaueCTBEHBIX 33/1au | (QyHKIMHK BUaay = MY BOCIIPUSITHIO | MCHOJIB30BA | CIEACTBHSA M3 | U MHEHHEM U

rurepOoibl. OyHKOUS y=K/X, k/x, o ee rpaduke u MaTeMaTH4eCKd | Tb MMCIONINXCS B | JOMOJHEHHs | BBICKa3bIBa
obOparHas CBOHCTBaX. X 00BEKTOB, MaTeMaTh4e | YCIIOBHHU B CIIOCO0 0T CBOE.
MIPOTIOPINOHATBHOCTS, 3azad, CKHe 3amaqn CBOHMX
KodduImeHT oOpaTHOM peleHui, cpeacTa JTAaHHBIX JICHCTBHN B
HPOTIOPIHOHATBEHOCTH, paccyXIeHHH. HAarJIsaHOCT cirydae
CBOIfCTBa QYHKINH y=K/X, u (rpaduxu, pacxoxeH
o0JiacTh 3HaYCHUH (YHKIUH, JIMarpamMMel, WSl ATANOHA,
OKPECTHOCTh TOYKH, TOUKA TaONHUIIBI, peanbHOro
MaKCHMyMa, TOYKa CXEMBI 1 JeUCTBUS 1
MHHAMYMa. Ip.) As ero

WILTIOCTpAI] MPOIYKTA.

uw,

MHTEpIpeTa

11U,

apryMeHTail

15051




55 ®Oyukuus y=k/x, | Oynxuus y=1/X. Tunepbona, | Ilocrpoenue MoryT ynpomars KpeatusHocTh [lonumanue | Boraensior Boiaenstor PasBuBator
eé cBoiicTBa 1 BETBH THIIEPOOJIBI, aJIrOpUTMa (YHKLMOHATBHbIE MBIIIUICHHS, CYIIHOCTH (GopMaNbHYIO | M OCO3HAIOT | yMEHHE
rpaguk ACHUMIITOTHI, OCh CHMMETPUH JEUCTBUSI, pEIlIEHHE | BBIPAKCHUS, CTPOMTh | MHHIUATHBA, ANTOPUTMUY | CTPYKTYPY TO, UTO YK€ | MHTETPHUPOB

runepoonbl. DyHKIusA y=k/x, | yNpaXKHEHUH rpadMKu KyCO4HO- HaXOA4YUBOCTb, €CKUX 3ajaun. YCBOEHO U aTbCs B
obpatHast 3aJaHHBIX QYHKIHI aKTUBHOCTH IIPU | TIPEINUCAHN qTO ere TpyHITy
MIPOTIOPIINOHATIBHOCTE, peuieHnn i ¥ yMeHHe HOJICKHUT CBEPCTHHKO
k03¢ GHuIHeHT oOpaTHOI MaTeMaTH4ecKH | JeHCTBOBAT YCBOEGHHIO, B ¥ CTPOUTH
MIPOTIOPIIMOHATIBEHOCTH, X 3a71ad. b B OCO3HAIOT MIPOJYKTUBH
CBOUCTBA (YHKIUH Y=K/X, COOTBETCTB Ka4ecTBO U oe
obnacth 3HAYCHUH (HYHKIUH, Uy YpOBEHb B3aUMOJEHC
OKPECTHOCTH TOUKH, TOUKA MpeIoKeH YCBOEHHSI. TBHE CO
MaKCHUMyMa, TOUKa HBIM CBEPCTHHKA
MHHUMYMa. ITOPUTMOM MH U

. B3POCIIBIMH.

56 Konmponvnasn Ksanpatuunas GpyHKIms. NupuBunyansHoe JleMoHCTpUpYIOT OOBACHSIOT Ymenue IpenBocxuma | BeibuparoT YmMmeror

padoma Ne 3. OyHKIHA y=K/X peleHue yMmeHue 0000meHns 1 | camoMy cebe CaMoCTOSsITe | IOT pe3ysbTaT | Hauboisee MIpEICTaBIISA
KOHTPOJIBHBIX CHCTEMaTU3AIHN cBOM Haubosiee | JIHO U YPOBEHb 3¢ peKTuBH | T
3aaHAi 3HAHUH IO TeMaM 3aMeTHbIC CTaBHUTh YCBOEHHS BI€ CIIOCOOBI | KOHKPETHOE
paszmena JIOCTIDKCHUS, LI, (kako#t Oyger | pemieHus conepKaHme
«Anrebpanueckue TIPOSIBIISIOT BBIOMpATh U | pe3ynbrar?) 3aJa4u B U coo0mare
IpoOm». MIO03HABaTEIbHBl | CO3/1aBaTh 3aBUCHMOCT | €ro B
1 MHTEpEC K ITOPUTMBI U oT MIICEMEHHO
U3YYEHHIO TUTSt KOHKPETHBIX | i hopme
IIpeaMeTa, JaloT | peleHHs yCIOBHI
aJICKBaTHYIO y4eOHBIX
OLIEHKY U MareMaTHie
CaMOOIICHKY CKHX
JIeSITETEHOCTH mpooeM;

57 AHnaym3
KOHTPOJILHOM
padoThI

58 Kak nocmpoums [NapamienbHblil IepeHoc, [Toctpoenue Nwmets KpeaTtuBHocTb [Nonumanue | Boraensior Boiaenstor Pa3zBuBatot
zpagpux pynkyuu | mapaIeIbHbIE TEPEHOC AJITOPUTMA MpPE/ICTAaBICHNE KaK C | MBIIUICHUS, CYIIHOCTH (OopMaNBHYIO | M OCO3HAIOT | yMEHHE
y=f(x+), ecnu BIPaBo (BIICBO), JEUCTBUS, PEIICHNE | TOMOIIBIO HMHHIMATHBA, AITOPUTMHY | CTPYKTYPY TO, 9TO YK€ | WHTETPHPOB
uzeecmen zpaghuk | BCIIOMOTaTeNbHAs CHCTEMA YIpaXHEHUH HapaieTbHOTO HaXOJ4IUBOCTb, €CKHX 3a1a4m. YCBOEHO 1 aTbCs B
dynxyuu y=f(x). | xoopAMHAT, ANTOPUTM MepeHoca BIPaBo U aKTUBHOCTH IIPU | TIPEANHCAHN 9TO ele TpyHITy

MOCTpOEHUs TpaduKa BJIEBO TIOCTPOHTH peuieHnn i ¥ yMeHHe MOJICHKHUT CBEPCTHHKO
Obyuximn y=f(x+l). rpaduk GyHKIUH MaTeMaTH4ecKu | IelCTBOBAT YCBOGHHIO, B U CTPOHTH
y=f(x+I). X 3a71a4. b B OCO3HAIOT HPOJYKTUBH
COOTBETCTB KauecTBO U oe
UM ¢ YpOBEHb B3aUMO/IeiiC
MpeIoKEeH YCBOEHHSI. TBHE CO
HBIM CBEpPCTHHKA
AJITOPUTMOM MH U

B3pOCJIbIMH.




59-60 Kak nocmpoums | IlapannenbHblii nepeHoc, DpoHTAJILHBIH Hmers CnocoOHOCTE K | YMeHHe Ymeror BHaocsar Hntepecyro
epagux pynkyuu | mapaniersbHble HEPEHOC ompoc. Pemenne MpeJCTaBIeHUE KaK C | SMOLHOHAIBPHO | TOHUMAaThb M | BBIBOJHUTH KOPPEKTUBBI | TCS 4yXKHUM
y=f(x+), ecru BIPaBo (BIIEBO), KaueCTBEHBIX 33/1a4 | TTOMOIIBIO My BOCIIPUSITHIO | HCHONIB30Ba | CHCACTBHUA M3 | U MHEHHEM U
uzeecmen zpaguk | BCIOMOraTenbHas CHUCTEMa HapaseabHOro MaTeMaTH4ecKu | Tb UMEIOIUXCSA B | JOMONHEHHs | BBICKa3bIBa
@yukyuu y=f(X). | KoopAUHAT, ANTOPUTM HepeHoca BIPpaBo U X 00BEKTOB, MaTreMaTH4e | YCIOBUH B CII0C00 0T CBOE.

MOCTpOeHus rpaduka BJIEBO TIOCTPOHTH 3amad, CKHe 3a1a4n CBOHMX
bynxiun y=f(x+I). rpaduk QyHKIHH pelIeHuH, cpencTaa JTaHHBIX JeWCTBUI B
y=f(x+I). paccyXIeHHH. HarJIsTHOCT ciryJae
u (rpaduxw, pacxoxieH
JHarpaMMBel, usl 9TANOHA,
TaOJHLIBL, peanbHOTO
CXEMBI 1 JEUCTBUS U
Ip.) JUIst ero
WILTIOCTpAI] HPOIYKTA.
uw,
HHTepIpeTa
m,
apryMeHTarn
un

61-62 Kax nocmpoumys | IlapannensHblii nepeHoc, ITocTpoenue Nwmets KpeatuBHocThb [Nonumanue | Boraensior Boigenstor Pa3zBuBator
epagux ynkyuu | napanenabHbII IepeHoc aIropuT™Ma HpPE/ICTAaBICHNE, KaK C | MBIIUICHUS, CYIIHOCTH (OpMAIBHYIO | W OCO3HAIOT | yMEHHE
y=f(x)+m, ecru BBEpX (BHH3), JEUCTBUSI, PEIICHHE | TOMOIIBIO HHHIMATHBA, ITOPUTMHY | CTPYKTYPY TO, YTO YXK€ | MHTETPHPOB
uzeecmen zpaguk | BCoMoraTenbHas CHCTEMa YIpaXHEHUH HapasuieIbHOTO HaXOJ4HUBOCTb, €CKUX 3aJ1a4u. YCBOGHO 1 aTbCs B
@yukyuu y=f(X). | KoopaAuHAT, ANITOPUTM HepeHoca BBEPX WIN AKTUBHOCTH IIPU | TIPEINUCAHN qTO ere TpyHITy

TOCTPOeHUs rpaduka BHH3 IIOCTPOHTH peureHnn it 1 yMeHHe HOIJIEKUT CBEPCTHHKO
byukuu y = f(x) + m. rpa¢uK QyHKINU y = | MaTeMaTHYECKH | JEUCTBOBAT YCBOCHHIO, B ¥ CTPOHTH
f(x) + m. X 3a/1a4. b B OCO3HAIOT MPOIYKTUBH
COOTBETCTB KauecTBO U | 0e
Uy ¢ YpOBEHb B3aMMO/IeHiC
MPeUIoKEeH YCBOGHHSI. TBHUE CO
HBIM CBEPCTHHKA
ITOPUTMOM MH U
B3POCIIBIMH.

63-64 Kak nocmpoums | IlapannenbHblii nepeHoc, IToctpoenune Hmets Kpearusnocts [Norumanue | Bwiaensror Brinenstor PazBuBarot
zpagpux ynkyuu | BCIIOMOTaTeIbHAS CHCTEMA ITOPUTMA MpPE/ICTABICHNE, KaK C | MBIIUICHUS, CYIIHOCTH (OopMaNBHYIO | M OCO3HAIOT | yMEHHE
y=f(x+1)+m, ecau | xoopauHaT, aNrOPUTM JEUCTBUSI, PEIICHHE | MOMOIIBIO HWHHIMATHBA, ITOPUTMHY | CTPYKTYPY TO, YTO )K€ | MHTErpHpOB
usgecmen zpagpux | mocTpoeHus rpaduxa yIpaXHEHUH napasuieIbHOTO HaXOA4HUBOCTb, €CKHX 3aj1a4u. YCBOGHO U aTbCs B
dynkyuu y=f(x). | pynkmuny =f(x +1) + m. HepeHoca NOCTPOUTh | aKTUBHOCTb P | IIPEANHCaHU 4TO ere rpymIy

rpadguk QyHKIMN y = | peleHuu it 1 ymeHne TO/TIEXKUT CBEPCTHHKO
fx+1) +m. MaTeMaTHIeCKH | JeHCTBOBAT YCBOEHHIO, B ¥ CTPOUTH
X 3a71ad. bB OCO3HAIOT MPOJIYKTUBH
COOTBETCTB KauecTBO U | o€
U C YpPOBEHB B3aMMO/IEHC
peUI0KEH YCBOCHHSI. TBHUE CO
HBIM CBEPCTHUKA
AJIrOPUTMOM MH U

B3POCIIBIMH.




65 3auem Ne 4 IapaynenbHeli IEpeHoC, DpoHTAJILHBIH VYMeTb 06001maTh 1 OOBsCHSIOT Ymenue CocTaBnsoT BriGupatot Oo1marorcs
BCIIOMOTaTeIbHAast CHCTEMa orpoc. CHCTEMAaTU3HPOBATh OTJINYUS B BUJIETH UIaH U 3HAKOBO- u
KOOpAMHAT, aITOPUTM Bri6opounsrit 3HAHUS U YMEHHUS 110 OLIEHKaX OJHOW | MaTeMaTHue | MociefoBaTed | CHUMBOJIMYEC | B3auMopeiic
MOCTpOeHUst rpaduKa JUKTaHT. Perenne JIaHHOM TeMe. U TOU XKe CKYIO BHOCTb KHe TBYIOT C
bysaxun y = f(x + 1) + m. Ka4eCTBEHHBIX CHUTYaIlu 3ajady B JeUCTBUIH cpencraa apTHepaMu

3am1aq pa3HEIMH KOHTEKCTE TUTSt 1o
JIIOJIBMU, TAIOT poOJIeMHO MOCTPOEHUSI | COBMECTHOM
aJIeKBaTHYIO it cuTyarmu MOZEeNN JIeSITEIBHOC
OLICHKY B IPYyTHX TH WU
pe3ynbTaTamMm JTHUCIUILINH oOMeHy
cBoelt yueOHOI | ax, B nHpOpMAaIH
JIeSITENIbHOCTH, OKpYKaIolle el
TIPOSIBIISIOT 1 JKH3HY;
HHTEpEC K
NpeaMeTy

66 Dynkyun OyHKIMA Y = ax’ +ex + ¢, DpoHTaIIbHBII Nwmeror ®dopmMupoBanue | YMeHue BoccranaBnu | Brocst AJeKBaTHO
y=ax2+bx+c, eé KBaZpaTHIHAS QYHKINS, ompoc. Pemenue MpPEICTaBICHUE O y yJaImuxcst BBIZIBUTATh BAroOT KOPPEKTUBBI | UCIONB3YIOT
ceoiicmea u rpaduK KBagpaTHIHOH Ka4eCTBEHHBIX dyHKIMK y = ax® + B | MHTG/UICKTyaldb | CHIOTE3HI MpeIMETHYIO u peueBble
zpagux. (yHKIMH, OCh Mapabosl, 3am1aq + ¢, 0 ee rpaduke u HOHU YECTHOCTH | TIpH CHTYaIuIio, JIOTIOJHEHNSI | CPeAcTBa

(dopmyna aberuccest CBOMCTBax u penieHun ONMCaHHYIO B | B TUISt
napaboIibl, HaIpaBIICHUE 00BEKTHBHOCTH, | Yy4eOHBIX 3a/laue, IyTeM | COCTaBJIEHH | AUCKYCCUH
BETOK 11apadoJIbl, ATOPUTM CIOCOOHOCTH K | 3aja4 U nepedopMyaH | ble ITaHBL. u
HOCTPOSHU Mapabobl y = IIPEOJIOJICHUIO MIOHUMATh poBaHuUs, apryMeHTarn
ax® +ex + c. MBICIIUTENIBHBIX | HEOOXOANM | YIPOILEHHOTO UM CBOEH
CTEPEOTHIIOB, 0CTh UX nepeckasa MO3UIIHH.
BBITEKAIOIIIX MPOBEPKH. TEeKCTa, C
13 0OBIIEHHOTO BBIICICHHEM
OTIBITa TOJBKO
CYILIECTBEHHO
W s
peleHus
3aa4u
HH)OpMAIHH.

67 Dynkyun OyHKIMA Y = ax® +ex + ¢, DpOoHTaJIBHBII Hmeror dopmMupoBanue | YMeHue Boccranasnun | Buocat AJIeKBaTHO
y=ax2+bx+c, eé¢ KBaZpaTHIHAS QYHKIHS, ompoc. Pemenne MPE/ICTABICHUE O Y yJaImxcst BBIIBUTATh BArOT KOPPEKTUBBI | HCIIONB3YIOT
ceoiicmea u rpadHK KBaJpaTUYHON KaueCTBEHHBIX (yHKIEK y = ax® + B | MHTEUIEKTyalb | THIOTE3HI MPEIMETHYIO u peueBbie
2pagux. (byHKIMH, OCh 1apadoJIbl, 3a1a4 + ¢, 0 ee rpaduke u HOM YECTHOCTH | TIpH CUTYaLUIO, JIOTIOJIHEHUSI | Cpe/CTBa

(dhopmyrna abcuucch CBOMCTBAx u pelieHun OTHCAaHHYIO B | B TUTS
napaboJibl, HarpaBJIeHHe O0OBEKTHBHOCTH, | Y4eOHBIX 3ajade, MyTeM | COCTaBIEHH | JHUCKYCCUH
BETOK MapadoIb, alrOpUTM CIOCOOHOCTH K | 3aja4 U nepeopMyaH | ble ITaHBL. u
TIOCTPOCHHS 1TapaboIIbl y = TIPEOIOJICHUIO MOHUMATh poBaHUs, apryMeHTar
ax? +ex + c. MBICIIUTENIBHBIX | HEOOXOAUM | YIPOIIEHHOTO UH CBOEH
CTEePEOTHIIOB, 0CTb UX nepeckasa TIO3UIIHN.
BBITEKAIOIIHX IPOBEPKH. TEeKCTa, C
nu3 O6bl)16HHOFO BBIJICJICHUEM
OIlbITa TOJBKO
CYILIECTBEHHO
i s
penreHus
3amaqn

WHPOpMAIHH.




68 Dynkyun DyHKIMA Y = ax® + ex + ¢, IocTpoenue Moryt cTpouth Bocnuranune Ymenue Boipenstor Cnnyarot [Inanupyror
y=ax2+bx+c, eé KBaJpaTH4Has QyHKLUS, aJropuT™Ma rpaduk GyHKIMM y = | KauecT camocTosiTe | OOOOLICHHBIH | CBOI obmue
ceoiicmea u rpaMK KBaApaTHIHOH JEeUCTBUS, pelIeHne | ax” +Bx + ¢, JTUYHOCTH, JIBHO CMBICT ¥ crnocob CIIOCOOBI
epaghux. (byHKIMH, OCh MapadoJIbl, YIpasKHEHUI OTUCHIBATh CBOMCTBA | 0OECMeYMBaIOIl | CTaBUThH dopmanbHyI0 | #eWcTBHA C | paboTHI.

(opmyia aberucch 10 TpaguKy. HX COLMAIBHYIO | IIeNH, CTPYKTYpY 3TAJIOHOM
napaboITbl, HallpaBIeHHE MOOHIIEHOCTS, BBIOMpATh M | 3a/1a4u.
BETOK IapaboJIbl, alrOpUTM CIOCOOHOCTH cO371aBaTh
TIOCTPOCHHS 1TapaboIIbl y = MIPUHAMATH AJITOPUTMBI
ax? +ex + c. CaMOCTOSITEIIbH TSt
bl€ pEeLIeHHs pelreHus

y4eOHBIX

MareMaTHie

CKHX

poOJIeM.

69-70 Tpaghuueckoe KsanpatHoe ypaBHeHUE, TIpakTukym. MoryT cTpouTh Ymenune Ymenune VYmeror OrneHuBarOT | YcTaHaBIUB
pewenue HECKOJIBKO CIIOCOO0B DpoHTaNBHBIN rpaduk QyHKIIMKM y = | KOHTPOJMPOBAT | TMOHUMATb H | BBIBOJHUTH JOCTHTHYTBI | alOT
Keaopammuuix rpaduIecKoro pemeHust ompoc. Pabora ¢ ax“+Bx +c, b IIpOLIECC U WCIIOJIB30BA | CHENCTBHA U3 | i paboune
ypasHenuil. YpaBHEHUS pa3IaTOYHBIMU OIUCHIBATh CBOMCTBA | Pe3yibTar Th MaTe€Ma- | UMEIOIIUXCS B | pe3ylbTaT. OTHOLICHHS,

MaTepHaIaMu o rpaduxy.Moryt yueOHOH THYECKHE yCIOBHU ydarcst
pemiaTh KBaJpaTHbIE MaTeMaTHYeCKO | CpelcTBa 3a1a4u s dexTrBHO
YpaBHEHUS 1 eITeNbHOCTH | HArJSIJHOCT | JAHHBIX. COTpyAHMYA
rpapuaecKuM u (rpaduxu, Tb U
METOJIOM. JTarpamMMel, Croco0CTBO

TaOJIHUIIBI, BaTh

CXEMBI 1 MPOIYKTUBH
Ip.) Ui oit
WILTIOCTpAI] KOOTIEpaInu
UH, HHTEP-

HpeTanuy,

apryMeHrai

uu

71 Konumponvnasn Oyukums y = ax’ + 6x + ¢, WNupuBunyansaoe JleMoHCTpUpyIOT YMeHue sAcHo, Ommagenue | Oco3HanHO M | Oco3HAOT YmMeror

paboma Ne 4 KBaZpaTHIHAS QYHKIHS, perieHne yMeHHe 0000IIeHNs U | TOYHO, HaBBIKAMH MPON3BOJBHO | Ka4eCTBO M | MPEICTaBISL

rpaduK KBaIpaTHIHOMI KOHTPOJIBHBIX CHCTEMaTH3alNH IpaMOTHO CaMOKOHTpPO | CTPOST YPOBEHB Th
(yHKIMH, OCH TapaboIs, 3amaHui 3HAHMI 10 OCHOBHBIM | M3JIaraTh CBOH ISl ¥ OIEHKH | pedeBbIe YCBOEHHS KOHKPETHOE
(dopmyna aberuccest TeMaMm paszena MBICITH B pe3yabTaToOB | BHICKA3BIBAHU coziepKaHue
napaboJibl, HarpaBJIeHUE MHUCbMEHHON cBoei s B 1 co00IIaTh
BETOK MapaboJibl, aITOPUTM peuH, IOHUMaTh | AEATENbHOC | MHChbMEHHON ero B
IOCTpOeHHs napadobl y = CMBICIT TH, hopme. HHCBMEHHO
ax® +ex + c. MOCTABJICHHON 3 | YMEHUSIMU U ¥ ycTHOM
Ksanparnoe ypaBHeHwe, ajaqm, MpeBUIETh thopwme.
HECKOJIBKO CIIOCOO0B BBICTPanBaTh BO3MOJKHEIE
rpadUIecKOTo PeImeHUst apryMeHTalHIo, | pe3yJIbTaThl
YpaBHEHUSA TNPUBOUTH CBOHMX

IPUMEPBI U JIeHCTBUM.

KOHTPIPHUMEPBI.

72 Ananus
KOHmMPONbHOU

pabomul




I'nasa V. KBaapaTnsie ypaBHeHus (30 4)

73 OcHogHble KBanparnoe ypaBHeHue, TIpo6nemubIe Hmeror CamocrosiTennbH | YMeHue Boigensior CocraBisito | YcraHaBiIuB
nonamus. cTapunii K03 GHUINEHT, 3aJlaHus. Ipe/CTaBICHUE O OCTb B CaMoCTOSsITe | OOBEKTHI T IUIaH U arT
BTOpOi K03 dHunmeHt, OpoHTaNIBHBIH MOJIHOM U HEIOJHOM NIPUOOPETEHUH JIBHO IIPOLIECCHI C mociesioBar | padbouue
CBOOO/IHBII WIeH, OIIpOC, YIPaXXHEHHUs | KBaJpaTHOM HOBBIX 3HaHUI CTaBUTh TOYKU 3p€HUs | EIbHOCTh OTHOILCHUS,
MIPUBEICHHOE KBaPaTHOE YpaBHEHUH, O U TIPaKTUYIECKUX | IIeNH, LEII0T0 U JIEUCTBUH. yuarcst
ypaBHEHHE, TIOJITHOE pELIEHUU HETIOJHOTO | YMEHHIL. BBIOMpATh U | YacTei. 3¢ dexTuBHO
KBaJIpaTHOE ypaBHEHHE, KBaJIpaTHOTO CO371aBaTh COTpYAHHYA
HETIOJHOE KBaJpaTHOE ypaBHEHUSI. aJITOPUTMBI Tb U
YpaBHEHUE, KOPEHb JUIs CIIoco0CTBO
KBaJpaTHOI'O ypaBHEHMUS, peleHus BaTh
pelleHne KBaJpaTHOTO y4eOHBIX IIPOAYKTUBH
YpaBHEHUSL. MaTeMaTuye oi
CKHUX KooIlepaluu
mpooIeM. .

74 OcHoOBHBIE KsanpaTHoe ypaBHeHHE, IIpaxkTukym. Moryrt 3anucarb YMeHue sAcHo, YMenue Bripaxator Cnmyarot Berynator B

TOHSATHS. cTapunii K03 GHUIUEHT, WupuBunyansHbli KBaJIpaTHOE TOYHO, BUJETH CMBICTT CBOM JIAAJIOT,
BTOpO#i K03 dunmeHT, ornpoc YpaBHEHUE, eClIi IrpaMOTHO MaTreMaTude | CUTyalluu crocob Y4acTBYIOT
CBOOO/HBII YIeH, U3BECTHBI €T0 U3JIaraTb CBOU CKYIO Ppa3In4HbIMU JiecTBus ¢ B
IIPUBEICHHOE KBAaJPaTHOE KO3 HUIIHEHTHI MBICIIU B 3ajauy B cpeacTBaMU 9TaJIOHOM. KOJUIGKTUBH
YpaBHEHUE, [IOJIHOE YCTHOH peun, KOHTEKCTE (pucyHku, oM
KBaJIpaTHOE ypaBHEHHE, MIOHNMATh IpoOJIEMHO | CHMBOJIBL, o0cykeHn
HETIOJHOE KBaAPaTHOE CMBICT I CHTyaluu | CXEMBI, u pobem,
YpaBHEHHUE, KOPEHb MIOCTABJICHHOH 3 | B APYTUX 3HAKH). y4arcst
KBa/IpaTHOTO YpaBHEHNS, ajzaqm, JUCHUILINH BIIA/IETh
pelleHne KBaJpaTHOTO BBICTPauBaTh ax, B MOHOJIOTHYE
ypaBHEHMUSL. apryMEHTAlMIo, | OKpYXKarolle CKOH 1

MIPUBOJUTH 1 J)KU3HU. Jianorudec

TIpUMEpBI U KoH

KOHTPIIPHMEPEL. dhopmamu
peun B
COOTBETCTBU
nc
rpamMmaTHye
CKUMHU U
CHHTaKCH4e
CKUMHU
HOpMaMH
poaHOTO
SI3BIKA.

75 ®opmyJibl KOpHe# | JIMCKpUMUHAHT IIpoGmemusIe Hmets Hwmeror Camocrosite | @opmupoBan | YMeroT Onpenernsito
KBaJIpPaTHBIX KBaJIpaTHOT'O YPaBHEHHUS, 3aaHusl. Ipe/ACTaBICHUE O NpEeACTaBICHUE | JBHOCTh B ue yMeHUH BBIOMpAThH T
YPaBHEHHIA. (bopMyIBl KOpHE# OpoHTaNBHBINA JIUCKPUMUHAHTE o IpUOOpETEH | BBHIICIATH 00001IeHHBI | TOCIEI0BAT

KBaJIpaTHOT'O YPaBHEHHUS, OIIpOC, YIPAXHEHUS | KBaJpaTHOTO JUCKPUMUHAHTE | MM HOBBIX OCHOBHOE € CTpaTeruu | eIbHOCTh

IPaBUJIO PELICHUS ypaBHEHUS, KBaJIpaTHOT'O 3HaHUH U coJiep KaHKe peleHus IPOMEXYTO

KBa/IpaTHOTO YpaBHEHHSI. (opmMyax KopHEH YpaBHEHHS, MPaKTUYeCK | MPOYMTAHHOT | 3aadd. YHBIX IIeneit
KBaJIPaTHOTO (dopmymax "X YMEHHH. | O TeKCTa, C y4eToM
ypaBHEHUs, 00 KOpHel HaxXOIUTh B KOHEYHOTO
ITOPUTME PEIICHUS KBa/IpaTHOTO HEM OTBETHI pe3ynbTaTa.

KBaJIpaTHOTO

ypaBHEHHUsl, 00

Ha




ypaBHEHUsI. aNropuTMe MOCTaBJICHHBI
pelieHus € BOTIPOCHI U
KBaJIpaTHOTO U3N1araTh €ro
yYpaBHEHHUSL.

76-77 ®opmyJibl KOpHel | JIUCKpUMUHAHT IIpaxkTuxym. 3HaTh alTOPUTM Hmeror Camocroste | @opmupoBan | YMerT Onpenensto
KBaJIPATHBIX KBa/IpaTHOTO YpaBHEHNS, WHanuBnyansHbIH BBIYHCIICHUSI KOPHEi NIPE/ICTAaBICHHE | JILHOCTH B ue yMEeHUH BBIOHMPAThH T
YpPaBHEHHUH. (bopMyIel KOpHEH orpoc KBaJIpaTHOTO o NpUOOpeTeH | BBIAEIATH 0000IIeHHBI | TOCIIEOBAT

KBaJIpaTHOTO YpaBHEHNS, ypaBHEHUS, JUCKPUMUHAHTE | MU HOBBIX OCHOBHOE € CTpaTeru | eIbHOCTh
MIPaBHUJIO PELICHUS UCTIONB3YS KBaJIpaTHOTO 3HaHUH U CofepxKaHue perreHus MIPOMEXKYTO
KBaJIpaTHOTO YpaBHEHHSI. JUCKPUMUHAHT. ypaBHEHUS, MPaKTUYeCK | MPOYMTAHHOT | 3aadd. YHBIX IIeneit
YMeTs pemars ¢dopmymax WX YMEHUH. | O TeKcTa, C y4eToM
KBaJIpaTHBIC KOpHel HaxOJIUTb B KOHEYHOTO
YpaBHEHUSI 11O KBa/IpaTHOTO HEM OTBETHI pe3ynbTaTa.
AITOPUTMY. ypaBHEHUsI, 00 Ha
aNTOpUTMe MOCTABJICHHBI
peureHus € BOIIPOCHI
KBaJIpaTHOTO U3JIaraTh €ro
YpaBHEHHUSL.

78 ®opmyJibl KOpHel | JIMCKpUMUHAHT IIpoGnemusbIe 3HAIOT aNTOPUTM ®dopmMupoBaHue | YMeHue Brigemnsitor u Camoctosite | Yuarcs
KBaJPaTHBIX KBaJPaTHOTO yPaBHEHNS, 3a7aHUsL. BBIYHCIICHUSI KOPHEi y yJaIuxcst OPUMEHATh | (GOPMYNUpYI0 | JBHO paspeniath
YpaBHEHHH. (bopMyiel KOpHEH OpoHTATBHBII KBaJIPaTHOTO WHTEJUISKTYalb | MHAYKTUBH | T ¢dhopMyupy | KOHQIIHKTBI

KBa/IpaTHOTO YpaBHEHNS, OIpocC, YIIPpa)XHEHUs. | ypaBHEHUS, HOMW YECTHOCTH | ble ¥ MO3HABaTeNbH | IOT - BBISIBIISATS,

MIPABHUJIO PELICHHS UCTIONB3YS " NETYKTHBHBI | YIO IIEb. Mo3HaBaTen | WAeHTH(UI

KBa/IpaTHOTO YpaBHEHHSI. JTUCKPUMUHAHT. 00BEKTHBHOCTH, | € CIIOCOOBI BHYIO IIeTTh HpOBAaThH
YmMeroT pemath CIIOCOOHOCTH K | pacCcyKIeHU U CTPOSIT poOIEMBL,
npocreimue TIPEO0JI0TICHUIO i, BUETH JIeHCTBUS B HCKaTh U
KBaJIpaTHBIE MBICIIUTENBHBIX | pa3JIMIHbIe COOTBETCTB | OILICHUBATH
YpaBHEHHSI ¢ CTEePEOTHIIOB, CTpaTerun WU C HEl. aNbTEepHATH
napaMeTpamu 1 BBITEKAIOIINX peneHus BHBIC
MPOBOJIUTH n3 oOBIIGHHOTO | 3ajad. CII0COOBI
HCCIIeZIOBaHNE BCEX ombITa paspenieHus
KOpHEi KBa[paTHOTO KOH()IINKTA,
YpaBHEHUS C MIPUHAMATD
mapaMeTpoM pelieHue u

peann3oBEIB

aTh €ro.




79 PanuonanbHbIe Panmonansuelie ypaBHenus, | Bsaummomnposepka B | HMmeror KpeatusHocTh Omnagenne | OcosHanHo M | CnuyaroT VYuatcs
ypaBHeHHsI. AJITOPUTM PELICHUS napax. NpPE/ICTaBICHUE O MBIIUICHHS, HaBBIKaMH NPOU3BOJBHO | CHOCOO U apryMeHTHp
pauMoHaNbHOTO ypaBHeHus, | TpeHUpOBOYHbIC paLHoOHANBHbBIX HWHHIHATHBA, OpraHu3aly | CTPOST pe3ynbTaT 0BaTh CBOIO
MpOBEpKa KOpHe yIpaKHEHUsI YPaBHEHHUSIX U O HX HaXOA4YUBOCTbD, U yueOHOi peueBbie CBOHUX TOYKY
KBa/IpaTHOTO YpaBHEHNS, peneHun. 3HAIOT aKTUBHOCTH IIPU | NIEATENBHOC | BBICKA3bIBAHM | JNSHWCTBHII C | 3peHus,
IIOCTOPOHHNE KOPHHU. QITOPUTM PEIICHHS peuieHnn T™H, s B YCTHO# U 3a[aHHBIM CIIOPUTH U
PpaloOHAIBHBIX MaTeMaTHYeCKH | IIOCTAaHOBKH | IHCBMEHHOI ITAJIOHOM, OTCTauBaTh
ypaBHEHUH. YMEIOT X 3a71a4 neneu, hopme. 00HApYXHUB | CBOIO
periaThb [UTAHUPOBaH aroT MO3ULIHI0
pauuoHaNbHbIC usl. OTKJIOHEHHSI | HEBPaXIcOH
ypaBHEHUS, U OTIIMYHUS BIM IS
HCTIOJB3YSI METO OT 3TaJOHA. | OIMIOHEHTOB
BBCJICHUSI HOBO o0Opazom.
repeMeHHOU
80-81 PanuoHaabHbIE Parnmonanbheie ypaBHeHus, | [IpoOieMHbIe YmMerT perrath MortuBanus Ymenune Bribuparot Cocramisito | Ompenensito
ypaBHeHHsI. AJITOPUTM PELICHHS 3aaHus. panuoHaNbHbIe obpa3oBaTenbHO | caMocTosTe | Haubosee T IUIaH U T IIEJH U
pauuoHaNbHOro ypaBHeHus, | OpOHTANbHbIH YpaBHEHUSI 1O il IeITebHOCTH | JIHO s¢dexTuBHBIE | mocrenoBar | QYHKIHU
MpOBepKa KopHei orpoc, pelieHne 3aJaHHOMY [IKOJIBHUKOB HA | CTaBUTbH CIIOCO0BI €IIbHOCTh YYaCTHUKOB,
KBa/IpaTHOTO YpaBHEHWS, yIpaXHEHUH ANTOPUTMY U OCHOBE LI, perieHus NEUCTBHIA. CIOCOOBI
MIOCTOPOHHUE KOPHHU. METOJIOM BBEIICHUS JIMYHOCTHO BBIOMpATh M | 3a/1a4M B B3aMMO/ICHC
HOBOH NepeMeHHON OpPHEHTHUPOBAaHH | CO3/1aBaTh 3aBUCHMOCTH TBUSL.
oro Tmoaxoaa ITOPUTMBI | OT
TUTSt KOHKPETHBIX
peleHus yCIIOBUIL.
y4eOHBIX
MaremMaTuie
CKHX
pooIIeM.
82 PanuonanbHblie PaunonanbHble ypaBHeHus, | Bzaumomnposepka B YMeroT pemarh MotuBanus Ymenue Bribuparot Cocrasisito | Omnpenensito
YpaBHEHHsI. aJITOPUTM PELICHHS napax. panroHaNbHbIe oOpa3oBaTensHO | camocTosATe | Haubosee T IUIaH U T 1IeNU U
panMoHANBEHOTO ypaBHeHUs, | TpeHnpoBOYHbIE YpaBHEHUsI MO 1 IeITeNbHOCTH | JIBHO s¢dexTrBHBIE | MmocnenoBar | QYHKIHUH
MpOBepKa KOpHei YIPaKHEHUSI 3aaHHOMY [IKOJIBHUKOB HA | CTaBUTbH CIIOCOOBI €IIbHOCTh Y4YaCTHUKOB,
KBa/IPaTHOTO YpaBHEHWS, ANTOPUTMY U OCHOBE eI, perreHus NEUCTBHIA. CIOCOOBI
MMOCTOPOHHUE KOPHHU. METOJIOM BBEICHUS JTHYHOCTHO BBIOUpPATh U | 3a/1a4H B B3aHMO/IEHC
HOBOH MMepeMEHHON OpPHEHTHUPOBaHH | CO3/1aBaTh 3aBHCUMOCTH TBUSL.
0ro moaxoaa ITOPUTMBI | OT
ULt KOHKPETHBIX
peleHus YCIIOBUIA.
y4eOHBIX
MaremMaTuie
CKHX

pooIIeM.




83 PanuonaibHble Panyonanbuelie ypaBHenus, | OpOHTaJIbHBIA VYmeror pelaTs DopmMupoBanue | YMeHUe Onpeaensor IIpenBocxu | Ilnmanupyror
YPaBHEHHS KaK MaTeMaTH4ecKas MOJeNb ompoc. Pemenne palroHaNbHbIE y yJaImuxcst BBIZIBUTATh OCHOBHYIO 1 AT obmue
MaTreMaTHiecKue peanbHOIl cuTyanum, KaueCTBEHHBIX YpaBHEHUS, HAXOIUTh | WHTEIUIEKTyaldb | THUIOTE3bI BTOPOCTENIEHH | Pe3yabTaT U | CHOCOOBI
MOJIeJI peajibHbIX | peIlIeHHe 3aj1a4 Ha 3aja4 BCE PEILCHUS HOM YECTHOCTH | TIpH yI0 YPOBEHb paboTBhI.
CUTYaIMii COCTaBJICHHE yPaBHEHUH. ypaBHEHNS, u penieHun nH(OpMaIHIO. | YCBOCHHS
(TeKcTOBBIE HPUHAUIEKAIIHe 00BEKTHBHOCTH, | y4eOHBIX (xaxoif
3ajaum). OTpe3Ky. YMeTh CIOCOOHOCTH K 3a/1a4 U Oynmer

pemiaTh 3a1a4u Ha TIPEOIOJICHUIO MOHUMATh pe3ynbrar?)
YHCIIa, BBIIEISS MBICITUTENBHBIX | HEOOXOIUM
OCHOBHBIE 3TaIlbl CTEPEOTHIIOB, 0CTh UX
MaTeMaTHIEeCKOTr0O BBITEKAIOIIUX MPOBEPKU.
MOJIENUPOBAHHUSI. 13 OOBIIEHHOTO
OIIBITa
84-85 PanuoHnaabHbIe PanmonansHele ypaBHeHUs, | Pabora ¢ Moryt cBoG0OIHO ®opmupoBanue | YMmeHue Opuentupyro | Beigenstor OobmeHnBaio
YPaBHEHHUSI KaK MaTeMaTHIecKast MOJIeNb KOHCIIEKTOM, C pemiaTh 3a1a4u Ha LIEHHOCTHBIX NPUMEHSATh | TCS ¥ U OCO3HAIOT | TCs
MaTeMaTH4YecKue peanbHOIl cuTyanuy, KHUTOH U YHCNIA, BBIACTSSA OTHOIICHHH UHAYKTHBH | BOCIPHHHMAIO | TO, YTO yXK€ | 3HAHUSIMU
MO/IeJIH peasIbHbIX | PEIICHHE 33/1ad Ha HarJSAHBIMA OCHOBHBIE 3TaITbl IpYT K IpYTY, BIE U T TEKCTBI YCBOEHO U MEXITy
CUTYaIMii COCTaBJICHHE YPABHEHUH. TIOCOOHSMH TI0 MaTeMaTHIECKOTO YUHTEIIIO, JEeTyKTHBHBI | XYHOXECTBEH | UTO emie qIIeHAMHI
(TeKcTOBbIE rpymnmnam MOZENUPOBAHUS aBTOpaM € CIOCOOBI HOTO, HOIJIEKUT TPYTIIBI JUIst
3agaun). OTKPBITUH 1 pacCy)XAeHH | HaydHOTO, YCBOGHHIO, NIPUHATHS
n300peTeHuil, i, BUIETh MyOJIHUIUCTHY | OCO3HAIOT s dexTrBH
pe3yibTaTamMm pa3IHYHBIE | €CKOro n KauecTBO M | BIX
oOydeHusl. CTpaTerun odurmansHO- | YpOBEHB COBMECTHBIX
penreHus JIETIOBOTO YCBOGHHSI. peLIeHHH.
3ajay. CTHJICH.

86 PanuonaabHbIe PanmonansHsle ypaBHeHUs, | Pabora c Moryt cBo60OIHO ®dopmMupoBanue | YMeHue Opuentupyro | Beigenstor OOMeHnBaro
yYpaBHEHHS KaK MaTeMaTHIecKast MOJIeNb KOHCIEKTOM, C pemraTh 3a1a9u Ha IEHHOCTHBIX OPUMEHSATh | TCA U U OCO3HAIOT | TS
MaTeMaTH4YecKHe peanbHOIt cuTyanu, KHHUTO# 1 YHCIIa, BBIIEISIS OTHOIICHHI WHIOYKTHBH | BOCIPHHHMAIO | TO, YTO yX€ | 3HAHUSIMH
MOJIeJIH peasIbHBIX | PEIIeHHE 33/1ad Ha HarJIs THBIMA OCHOBHBIE JTaITbl IPYT K IpyTy, bIe U T TEKCTBI YCBOGHO U MEXy
CUTYaIMi COCTaBJICHUE YPaBHEHUH. MOCOOUSIMH TIO MaTeMaTHYeCKOTr0 YUHTEIIIO, JETYKTHBHBI | XYIOXECTBEH | UTO elle YJIeHAMHU
(TeKcTOBbIE rpyrnmnam MOZEIUPOBAHHUS aBTOpaM € CIIOCOOBI HOTO, MOJICHKHUT TPYIIIBI JUIst
3aJa4n). OTKPBITHH 1 pacCy’>KAeHH | HaydHOTO, YCBOEHHIO, TIPUHATHS

n300peTeHHUH, i, BUIETh MyONUIMCTAY | OCO3HAIOT 3¢ peKTuBH

pe3ynbTaTam pa3IHYHBIE | €CKOTO U KauecTBO M | BIX

oOyueHusl. CTpaTeruu opuImaTbHO- | YpOBEHBb COBMECTHBIX
peneHus JIETIOBOTO YCBOGHHSI. peLIeHHH.
3a71ad. CTHJICH.

87 Konmponvnasn NupuBunyansHoe JleMOHCTpUpPYIOT OOBACHSIOT Ymenue [penocxuma | BeibuparoT YmMmeror
paboma Ne 5 peleHne yMeHue 00001eHs 1 | camoMy cebe CaMoCTOsITe | IOT pe3yspTaT | Hauboisiee IpeACTaBIIA

KOHTPOJIBHBIX CHCTEMaTH3alNH cBOM HamboJyiee | JIBHO U YPOBEHb spdexTrBH | TH

3aaHui 3HAHMH 110 TeMaM 3aMeTHbIE CTaBHUTh YCBOGHHS BI€ CIIOCOOBI | KOHKPETHOE

paznena JOCTIKECHUS, eI, (xakoif Oyner | perreHHs cofiepxKaHe

TIPOSIBIISIOT BHIOMpATh U | pe3ynbrar?) 3a/1a9 B 1 co00IaTh
MO3HABATENbHBI | CO3/aBaTh 3aBHCHUMOCT | €ro B
il uHTEpEC K aITOPUTMBI U 0T MUCBMEHHO
U3YYEHUIO TSt KOHKpPETHBIX | i hopme
MpEeaMETa, AAI0T | peUIeHus yCIOBUH
aJIeKBATHYIO yaeOHBIX
OLIEHKY U MareMaTHie
CaMOOIICHKY CKHUX
JeATeTbHOCTH pobiem;




88 AHau3
KOHTPOJILHOM
padoThl
89 YacTHble ciaydau KsanpaTHoe ypaBHeHHE C OpoHTaNIBHBIH 3HaTh anroput™M | CrocobHocts k| @opmuposa | Bribupator, Beinenstor JemoncTpu
(opMybI KOpHeii | YETHBIM BTOPBIM K02 du- ompoc. Pemenue BBIYMCIICHUSI KOPHEH | SMOIMOHAIBHO | HHE YMEHHH | COINOCTAaBIISIIO | M OCO3HAIOT | PYIOT
KBa/IpaTHOT O IMEeHTOM, (POpMyJIBI KOpHEH | KaueCTBEHHBIX KBaJ[paTHOTO  ypaB- | My BOCHPHSATHIO | BOCIPHHAM | TH TO, YTO YK€ | CHOCOOHOCT
YpaBHEHHsI. KBa/IpaTHOTO YPaBHEHHSI C 3am1aq HEHUss C  YeTHBIM | MaTeMaTHYecKdu | aTb, 00OCHOBBIBAIO | YCBOGHO M b K
YETHBIM BTOPBIM BTOPBIM KO3 GHUIHU- | X OOBEKTOB, nepepabaTsl | T COCOOBI 4TO ere 9MIIaTHH,
k03(duIHeHTOM €HTOM, UCTIONB3ys | 3ajad, BaTh U pelreHus HOIJIEKUT CTpeMIICHHE
JUCKPUMMHAHT. pelieHnH, NpenbABIAT | 3a4auu. YCBOEHHIO, yCTaHaBIIUB
CBo0OoiHOE pelIeHUe | pacCy>KACHHM. b OCO3HAIOT aTh
3a1a4 Ha JIBIDKCHUE nHbopmarm KauecTBO U | JOBEpUTENb
0 BOAE, BBIICISA 10 B YPOBEHB HBIE
OCHOBHEIE STamnbl CJIOBECHOH, YCBOGHHSI. OTHOIICHUS
MaTeMaTHIeCKOTI0 o0pasHoii, B3aMMOIIOHH
MOZENUPOBAHHSI. CHMBOJINYEC MaHHUsL.
Koi1 hopmax
90 YacTHble ciryyau KBanpaTHoe ypaBHEHHE C IIpoGnemusbIe 3HaTb anroput™m | Cnocobnocts k| @opmupoBa | Bribupatot, Bripemnsitor JemoncTpu
(opmyabl kopHeii | YeTHBIM BTOPBIM K03 du- 3aaHus. BBIYMCIICHUSI KOPHEH | SMOIMOHAIBHO | HHE YMEHHH | CONOCTAaBISIO | M OCO3HAIOT | PYIOT
KBa/IpaTHOT O eHTOM, (hopMybl KopHel | OpoHTAIBHEIN KBaJ[paTHOTO  ypaB- | My BOCHPHSATHIO | BOCIPHHAM | TH TO, YTO YK€ | CHOCOOHOCT
YpaBHEHHsI. KBa/IpaTHOTO YPaBHEHHSI C orpoc, pereHne HEHUss C  YEeTHBIM | MaTeMaTHYecKu | aTb, 00OCHOBBIBAIO | YCBOGHO U b K
YETHBIM BTOPBIM YIpaKHEHUS BTOPEIM ~ K03(dUnmn- | X 00BEKTOB, nepepabaTsl | T COCOOBI qTO ere IMITATHH,
K03 GHULIIEHTOM €HTOM, UCTIONB3YS | 3ajad, BaTh U penreHus HOJICKHUT CTpeMIICHHE
JUCKPUMHHAHT. pelIeHnH, HNpenbABIAT | 3a/7adu. YCBOEHHIO, yCTaHaBIIB
CBo0OoHOE peIIeHne | pacCy>KACHHM. b 0CO3HAIOT aTh
3a7ad4 Ha JIBIDKCHHE uH(popMau KauecTBO U | JOBEPUTENb
MO BOAE, BBIAETA 10 B YPOBEHB HBIE
OCHOBHBIE ITanbl CJIOBECHOH, YCBOGHHSI. OTHOILICHUS
MaTeMaTHYeCKOTr0 o0pasHoii, B3aHMOIIOHH
MOZENMPOBAHHSI. CHMBOJINYEC MaHHUsL.
KoM (popmax
91-92 YacTHble ciryyau DopMyIIbl KOpHEH IIpoGmemubIe 3HaTh anroput™m | Crocobnocts k| @opmuposa | Bribupator, Brinenstor JemoncTpH
KOpHeii KBa/IpaTHOTO YpaBHEHNS, 3aaHus. BBIYMCIICHUSI KOPHEH | SMOIMOHAIBHO | HHE YMEHHH | CONOCTAaBISIO | M OCO3HAIOT | PYIOT
KBaJIPATHOI O €CITH CyMMa DpoHTANBHBII KBQJ[paTHOTO  ypaB- | My BOCHPHUSATHIO | BOCIPHHAM | TH TO, 9TO YK€ | CHOCOOHOCT
YpaBHeHHUS K03(hGUIIMEHTOB ypaBHEHHsI | OIPOC, PelIeHHe HEHUS MaTeMaTH4YeCKH | aThb, 00OCHOBBIBAIO | YCBOGHO U b K
paBHa HYJIIO M €CJIU BTOPOH | yNpakKHEHUs X 00BEKTOB, nepepadatbl | T COCOOBI 4TO ere IMITATHH,
K03 GUILIMEHT paBeH CyMMe 3azad, BaTh U peneHus MOJICHKHUT CTpeMIIeHHE
MIEPBOTO U BTOPOTO B3SITOIO peuieHuH, NpeNbsSBIAT | 3a/auu. YCBOGHHIO, YyCTaHaBIIUB
¢ 0OpaTHBIM 3HAKOM paccy>XaeHHH. b OCO3HAIOT aTh
nHpopMay KauecTBO U | JOBEPUTENb
10 B YPOBEHB HBIE
CJIOBECHOH, YCBOEHHSI. OTHOIICHUS
o0pasHoii, B3aMMOIIOHHI
CHUMBOJIMYEC MaHuA.

Kol opmax




93-94 Teopema Buera. Teopema Buera, o6patHas DpoHTAJILHBIH Hmeror PasBurue Ymenue OcymecTBist Cnnyarot VYuatcs
Pa3znoxenue Teopema Buera, ompoc. Pemenne MPE/ICTaBICHUE O JIOTUYECKOT0 U TUTAHUPOBAT | IOT MOUCK U cBoOit YCTaHABIIHB
KBaJIpaTHOI O CHMMETPUUECKOE KaueCTBEHHBIX Teopeme Bueta u 06 KPUTHUYECKOTO bH BBIZICTICHNE crnoco6 aTh 1
Tpex4/eHa Ha BBIpAXKEHHE C IBYMS 3aja4 oOpaTHOI Teopeme MBIIIUICHHS, OCYIIECTBIISL | HEOOXOAUMOH | NEHCTBHAC | CpaBHUBATh
JIMHEHHbIe TIepEeMEHHBIMH. Buera, o KyJIbTYpHI peuHd, | Tb nH(OpPMAIMK. | ITATOHOM. pasHbIe
MHOKHTEH. CHMMETPUYECKHX CIIOCOOHOCTH K | JIeSITeBHOC TOYKH

BBIP2)KEHUSX C IByMSI | YMCTBEHHOMY Tb, 3peHus,
HepEeMEeHHBIMU. 9KCTICpPUMEHTY HaIpaBJICHH IpeKae YeM
MoryT cOoCTaBIATH yIO Ha MIPUHUMATD
KBaJIpaTHbIE pelieHue pelieHne u
YpaBHEHUSI MO €T0 3ama4 JIeNaTh
KOPHSIM, HCCIIeI0BaT BBIOOD.
packiaabpBaTh HA €JILCKOTO

MHOKHUTEIN XapakTepa.

KBaJpaTHBIN

TpexwieH

95-96 Teopema Buera. Teopema Buera, o6partHas Iloctpoenune MoryT npumMeHATh ®opmuposanue | [lonmmanue | Ctpykrypupy | IlpemBocxm | HMHTepecyro
Pa3znoxenue Teopema Buera, AJTOPUTMA Teopemy Buera n Ka4ecTB CYIIHOCTH 10T 3HAHUSL. AT TCS UY)KHM
KBaJIpaTHOI O CHMMETPUUYECKOE JEUCTBUS, pEIICHHE | 0OpaTHYIO TEOpeMy MBIIIUICHHS, AITOPUTMHY BpPEMEHHbIE | MHEHHEM U
Tpex4/eHa Ha BBIP2KEHHE C IBYMSI YIpaXKHEHUH Buera, pemmast HEOOXOIMMBIX €CKUX XapakTepuc | BBICKa3bIBa
JIMHEHHbIe TIepEeMEHHBIMH. KBaJIpaTHBIC JUIS aianTalul | TIPEIIUCcaHK THKH 0T CBOE.
MHOKHTEJH. YpaBHEHUH. Y MEIOT, B COBPEMEHHOM | if M yMeHHe JOCTHKEHHUS

He peras nHpopManMoHH | JAeicTBOBAT pe3ynbTaTa
KBaJIpaTHOTO oM obmiecTse bB (xorma
ypaBHEHUS, COOTBETCTB Oyner
BBIYHCIIATH Uy ¢ pe3ynbraT?)
BBIPKEHHS, MpeIOKEeH
cofiepKaIne KOpHA HBIM
9TOTO ypaBHEHHS B ITOPUTMOM
BUJIE HEN3BECTHBIX,
MPUMEHSISE 00PaTHYIO
TeopeMy Buera.
97 Hppauuonanbusie | MppaunonanpHsie PasnoypoBHeBbIe YMmers pematsb ®opmupoBanne | @opmmpoBa | OcymecTBist Cnmgarot VYuarcs
ypaBHeHHs. YPaBHEHUSI, METO 3aaHus UppAIMOHAILHBIE OTBETCTBEHHOTO | HHE IOT MOUCK 1 CBOIt yCTaHABIIB
BO3BEJICHHS B KBaJIparT, YPaBHEHUS] METOJIOM OTHOIICHHUS K OTBETCTBEH | BBIACICHHE crocob aTb 1
IIpoBepKa KOpHEH, BO3BEICHHS B YYEHUIO HOTO HEOOXOJMMON | NEHCTBUS C | CpPAaBHUBATh
PaBHOCHJIbHBIE YpaBHEHUS, KBaJpaT o0enx TOTOBHOCTH U OTHOIICHUS | MHGOPMAIMHU. | ITATOHOM. pasHble
PaBHOCHJIbHBIE qacTeil ypaBHEeHUs, CIOCOOHOCTH K | K YUCHHUIO TOYKH
npeoOpa3oBaHus IPUMEHsIS1 CBOWCTBA CaMOpa3BUTHIO TOTOBHOCTH 3peHus,
YpaBHEHHH, PaBHOCHIIBHBIX u IpEeKae 4eM
HEepPaBHOCHIIbHBIE npeoOpazoBaHu. crocoGHOCT MIPUHAMATD
IpeoOpa3oBaHus U K pelieHue u
YypaBHEHHIL. CaMOpa3BUT JienaTh
U0 BBHIOOD.




98-99 Hppauuonanbusie | Mppaunonanbnsie IocTpoenue VYmers pemars ®opmupoBanue | Ilonnmanue | Ctpykrypupy | IlpemBocxu | HMuTepecyro
ypaBHeHHsI. YPaBHEHUSI, METOZL aJIrOpUTMa UppaIMOHAIIbHbIE KauecTB CYIIHOCTH 10T 3HAHUSL. AT TCSI qy>KHM
BO3BEJICHHS B KBaJIparT, JEUCTBUSI, pEllIeHHe | ypaBHEHHS METOIOM MBIIIUICHHS, aITOPUTMHY BpPEMEHHbIE | MHEHHEM U
MIPOBEPKa KOPHEH, yIpaXHEHUH BO3BEICHUS B HEOOXOJUMBIX €CKUX XapakTepUC | BBICKa3bIBa
PaBHOCHJIBHBIC YPaBHEHUS, KBaJpaT o0enx JUISL aialTalil | TIPEIIUCaHK THKH 0T CBOE.
PaBHOCHIIBHBIE gacTell ypaBHEHNS, B COBPEMEHHOM | if M yMeHHe JOCTIDKEHHUS
IpeoOpa3oBaHus HpPUMEHSIST CBOMCTBA nHpOpManMoHH | AeicTBOBAT pe3ynabTaTa
YpaBHEHHH, PaBHOCHIIBHBIX oM obmiecTse b B (xorma
HEpaBHOCHJIbHBIE npeoOpa3oBaHUil. COOTBETCTB Oyzmet
npeoOpa3oBaHus Uy ¢ pe3ynbraT?)
ypaBHEHUII. MpeI0KEH
HBIM
ITOPUTMOM
100 Hoaroroska k Henonnoe xBanpatHoe Bsaumomnposepka B | JIeMOHCTPUPYIOT Ymenue OBnagenue | Oco3HanHO M | Oco3HAOT Hcnone3yro
KOHTPOJIBLHOI YpaBHEHUE, pelIeHue napax. yMeHHe 0000IIeHNS M | KOHTPOJIMPOBAaT | HaBBIKAMU NPOU3BOJBHO | Ka4eCTBOHU | T
pabore. HETIOJTHOTO KBaAPATHOTO TpennpoBoUHbIE CHCTEMaTH3alUH b TIPOIIECC U CaMOKOHTpPO | CTPOST YPOBEHb aJIeKBaTHbIC
ypaBHEeHUs. JJUCKPUMHUHAHT | yIpaKHEHUS 3HAHUH 110 OCHOBHBIM | PE3yJbTar ISl ¥ OIEHKH | pedeBbIe YCBOEHHSI. SI3BIKOBBIC
KBa/IpaTHOTO YpaBHEHNS, TeMaM pazzena yueOHOH pe3yIbTaToOB | BHICKA3BIBAHU cpencTBa
(dhopMyITEl KOpHEH «KBagpaTHble MaTeMaTU4ecKo | CBOEH S B JUTSE
KBa/IpaTHOTO YpaBHEHNS, YpaBHEHUS». i NEATeNIbHOC | MTHUCHMEHHOM 0TOOpaKeHU
MIPABHUJIO PELICHHS JeATEIBHOCTH. T™H, thopme. ST CBOMX
KBA/IpaTHOTO YpaBHEHHSI. YMEHHSIMH yBCTB,
CucreMbl ypaBHEHHH, NpeaBUACTH MBICIIEH 1
YpaBHEHHU BTOPOi BO3MOJKHEIE o0y 1eHn
CTEMEHH, 3a/1a4H Ha pe3yabTaThl .
COCTaBJICHHE CHCTEMBI CBOHUX
YpaBHEHHUH. JIeHCTBUH.
101 Konmponvnasn Henonnoe xBagpaTHOe NupuBunyansHoe JleMOHCTpUpYIOT YMenue sicHo, Opnanenue | Oco3nanHo M | Oco3HAIOT YmMmeror
paboma Ne 6 YpaBHEHHE, pellleHHe peleHue yMeHHe 0000LIeHNsS U | TOYHO, HaBBIKaMH NPOU3BOJBHO | KayeCTBO M | MPEICTaBIs
HETIOJHOTO KBaAPaTHOTO KOHTPOJIBHBIX CHCTeMaTH3aluH rpaMOTHO CaMOKOHTPO | CTPOST YpPOBEHB Th
ypaBHeHUs. JIMCKPUMUHAHT | 3amaHuid 3HAHMI 10 OCHOBHBIM | W3Jarath CBOU JISl ¥ OLIEHKH | pedeBble YCBOGHHS KOHKPETHO®
KBa/IpaTHOTO YpaBHEHNS, TeMaM pazzena MBICITH B pe3yIbTaToOB | BHICKA3BIBAHU coZepKaHe
(dhopMyITEl KOpHEH MMMCHMEHHOM cBOCH S B 1 coo0ImaTh
KBa/IpaTHOTO YpaBHEHNS, peun, TIOHUMATh | AEATEeNbHOC | MHCHMEHHON ero B
MIPaBHJIO PELICHHS CMBICT T™H, thopwme. MICEMEHHO
KBa/IPaTHOTO YpaBHEHHSI. TIOCTABJICHHOM 3 | YMEHHUSIMH W ¥ yCTHOM
CucreMsl ypaBHEHHH, ajaumy, NpeBUIIETh thopme.
ypaBHEHUH BTOpOH BBICTpanBaTh BO3MOJKHBIE
CTeTIeHH, 33/1a41 Ha apryMeHTaluio, | pe3yibTaThl
COCTaBJICHHE CHCTEMBI MIPUBOANTD CBOHMX
YpaBHEHHUH. TIpUMEpPHI U JIeHCTBUH.
KOHTPIPHMEPHIL.
102 AHnanu3
KOHTPOJILHOM
padoThI

I'naBa V. HepaBenctBa (17 4)




103 CpoiicTBa YucioBble HEPaBEHCTBA, Pabora ¢ onopHbIMH Moryt IIpencrasienne | Beiaenars Boiaenstor Canyarot [Tonumator
YHCIOBBIX CpaBHEHHE YHCENl, 3HAKK KOHCITIEeKTaMH, paboTa ¢ | CpaBHMBAThb UUCIa | O OCHOBHOE KOJIMYECTBEHH | CBOM BO3MOHOCTh
HEPaBEHCTB. CpaBHEHHUS pa3IaToYHbIM OJIHOTO 3HaKa Ha MaTeMaTHYeCKO | COJAEp)KaHUE | ble crnoco6 Pa3IHYHBIX

MaTepHanoM KOOPJMHATHOM 1 HayKe Kak MIPOYUTAHHO | XapaKTePUCTU | JEHCTBUSI C | TOUYEK 3pEHHS,
IIpsIMOI; 3ammcath | cdepe TO TEKCTa, KU 00BEKTOB, | ITAJIOHOM. HE
YHCIIa B TTOPSIIKE YeJI0BEYECKOM HaXOAWTb B | 3aJaHHBIC COBIAJIAIOIIN
BO3pacTaHus U JeTeIBHOCTH, HEM OTBETHl | CIIOBaMH Xc
yOBbIBaHUS 00 3Tamax ee Ha COOCTBEHHOIA.
pa3BUTHS, O €€ MOCTaBJIEHH
3HAYUMOCTH b€ BOTIPOCHI
JUISL Pa3BUTHUS U U37araThb
LUBUIN3ALUH. ero
104 CBoiicTBa YucnoBoe HEPABEHCTBO, CamocTosTenpHOe MoryT BBINOIHATH Kpearusnocts OBnagenue | Bwiaensror Brocsar Hcmonezyro | 09
YHCI0BBIX CBOMCTBA YNCIIOBBIX BBITIOJTHEHHUE JeHCTBUS C MBIIUICHHS, HaBBIKaMH 0000UIEHHBIH | KOPPEKTHBHI | T .04
HEPaBEHCTB. HEPABEHCTB, HEPABEHCTBA YIpaXKHEHUH 1 YHCIIOBEIMU HHHIMATHBA, CaMOCTOSITE | CMBICH H u aJIeKBaTHbIC
OJIMHAKOBOTO CMBICIIA, TECTOBBIX 3aJ[aHUH HEPaBEHCTBAMU; HaXOA4IUBOCTb, JIBHOTO (opManbHYI0 | JOIOJNHEHHS | S3BIKOBBHIC
HEpaBEHCTBA JIOKa3bIBaTh aKTUBHOCTH IIPH | TIPUOOPETEH | CTPYKTYpPY B cpencTBa
IIPOTUBOIIOJIOKHOTO CIPaBeINBOCTh peuieHnn 1Sl HOBBIX 3a1a4n. COCTaBIICHH | IS
CMBICTIa, CpeiHee YHCIIOBBIX MaTeMaTHIeCKH | 3HAHHH, bI€ TIIAHBIL. 0TOOpaKeHN
apudmeTnueckoe, cpenHee HEepaBeHCTB MPU X 3a71a4. OpraHu3any ST CBOMX
reoMeTpUYECcKoe, JFOOBIX 3HAYCHHSX u y4eOHOI YyBCTB,
HepaBeHcTBO Ko, HepeMeHHBIX 3HATh JeSTeNbHOC MBICIIEH U
CBOICTBA YHCIIOBBIX TH o0y 1eHn
HepaBeHCTB. VimeTs .
MpPECTaBICHUE O
HEPaBEHCTBE
OJITHAaKOBOTO
CMBICIa,
HPOTHBOIIOJIOKHOTO
CMBICIIa.
105-106 | CeoiicTBa Yucnosoe HEPABEHCTBO, IToctpoenune MoryT npuMeHsATh ®opmupoBanue | YMmeHue Ymeror Camoctosite | C
YHCIOBBIX CBOMCTBA YNCIIOBBIX ITOPUTMA CBOICTBA YHCIIOBBIX KavecTB BBIIBUTATh 3aMEHSTh JIBHO JIOCTaTOYHO
HEPaBeHCTB. HEpaBEHCTB, HEPABCHCTBA JEHCTBUS, peIlIeHHe | HEPaBEHCTB U MBIILICHNS, THITOTE3BI TEPMHHBI ¢dopmymmpy | ¥ MOTHOTOH
OJIMHAKOBOTO CMBICIIA, YIpaXHEHUH, HepaseHcTBO Kommn HEOOXOIMBIX npu ompefeNeHust | 10T u
HepaBeHCTBa OTBETHI Ha BOTIPOCHI | NP JI0Ka3aTEebCTBE JUIS aialTallikl | peIleHUH MH. MO3HABaTe]d | TOYHOCTHIO
MIPOTUBOIIOJIOKHOTO YHCIIOBBIX B COBPEMEHHOM | y4eOHBIX BHYIO 1IeJIb BBIPXKAIOT
CMBICTIa, CpefiHee HEpPaBEeHCTB. nHpopManMoHH | 3amay u U CTPOSIT CBOM MBICITH
apu(MeTHIECKOe, CpeaHee OM 0OIIIeCTBE. IMOHUMATH JIEHCTBHS B B
T€OMETPHIECKOE, HE00XO0 M COOTBETCTB | COOTBETCTBH
HepaBeHcTBO Ko, 0CTb UX WU C HEH. nc
MPOBEPKH. 3amaqaMy 1
YCIOBHSAMH
KOMMYHUKa
L1H.




107 Hccnenosanne Bo3spacraromas QyHkus CocraBnenue YMeTb oCcTpouTs U Crnoco6HoCcTh K | PopmupoBa | YMeroT BHaocsar Hcnonesyro
ynkumii Ha Ha MPOMEXKYTKE, OTIOPHOTO UCCle0BaTh Ha SMOLIMOHATBHO HHE YMEHHH | BBIOMpaTh KOPPEKTUBBI | T
MOHOTOHHOCTb. yObiBaromast GyHKIMSA Ha KOHCIIEKTa, OTBETbl | MOHOTOHHOCTh My BOCIIPUSITUIO | QHAJIHM3HMPOB | CMBICIOBBIE u aJIleKBaTHbIC

np012v1e>1<yTKe, GbyHKIHSA Ha BOIPOCHI GyHKIMHT: TUHEHHYI0, | MaTeMaTUYecKd | aThb U €IUHUILIBI JIOTIONHEHUSI | S3BIKOBBIE
y=x°, ynkmus y=1/x, KBaJIpaTHYIO, X 00BEKTOB, nepepadaTel | TEKCTa B cpencTea
dynxuus y="X, muHeiHAs obpatHoit 3amad, BaTh YCTaHaBIMBAT | COCTAaBIE€HH | JUIS
¢yHnkums. MoHOTOHHAS HPOIIOPIUOHANBHOCT | PEeIIeHUH, MONYyYEeHHY | b OTHOIIGHMS | BIe IUIAHEL 0TOOpaKeHN
GyHKIHSL. U, QYHKINIO KOPEHb. | PacCyXICHUH. 10 MEXly HAMH. sI CBOMX
uHpOpMAaIH YyBCTB,
10 B MBICIIEH U
COOTBETCTB o0y IeHH
uu ¢ .
MIOCTaBJICHH
BIMH
3aa4aMH.

108 HccnenoBanne Bo3spacraromas ¢yHKIms CocraBnenue YMeTb noCTpouTs U Crnocob6HocTh k| PopmupoBa | YMeroT Brocsar Hcnonesyro
dynkuuii Ha Ha IPOMEXKYTKE, OIIOPHOTO HCCIIeI0BaTh Ha SMONIMOHATBHO HHE YMEHHI | BBIOMpATh KOPPEKTUBHI | T
MOHOTOHHOCTb. yOBIBaromias GyHKIUS Ha KOHCIIEKTa, OTBETHl | MOHOTOHHOCTh My BOCTIPUSITUIO | QHAJIHM3HPOB | CMBICIOBBIE u aJIeKBaTHbIC

np012vIe>KyT1<e, GbyHKIMSA Ha BOIIPOCHI (yHKOMHU: TMHEHHYI0, | MaTeMaTU4ecKd | aTh U €IMHUIIBI JIOTIONHEHUSI | SI3BIKOBBIE
y=x°, ynknus y=1/x, KBaJIpaTHYIo, X 00BEKTOB, nepepabaTel | TEKCTa U B cpeacrTsa
dynkums y=vX, muHeiinas obpatHol 3amad, BaTh YCTaHaBIMBAT | COCTAaBIEHH | JUIS
¢byHnkuus. MoHOTOHHAs HPOIIOPLIUOHANBHOCT | PEIIeHUH, MOYyYECHHY | b OTHOIIGHMS | BIE IUIAHBL 0TOOpaKeHN
GbyHKIUSL. U, QYHKIUIO KOPEHb. | PacCyXICHUI. 10 MEXTy HAMH. sI CBOMX
nHdopmamu yBCTB,
0B MBICJIEH U
COOTBETCTB o0y XIeHH
uy ¢ .
MOCTaBJICHH
BIMH
3aJa4yamy.

109 HccienoBanue Bo3spacraromas u [IpakTukym. MoryTt HaX0UTh KpeaTtuBHocTb Ognanenue Boyaurator u | Ciuuator Pa3zBuBatot
dyukuuii Ha yOBIBaromiast Ha MHOXkeCTBE, | PpOHTANBHBIH 00J1acTh ONIPEAENICHNs | MBIIUICHUS, HaBBIKAMH 000CHOBBIBAIO | CHOCOO H yMeHHe
MOHOTOHHOCTb. MOHOTOHHAS (QYHKIIHS, ompoc, paboTta ¢ 1 001aCTh 3HAUCHUS HMHHIMATHBA, CaMOCTOSITE€ | T FHIOTE3HI, pe3ynbTaT HUHTETPUPOB

HCCIIeI0OBaHNE Ha pa3IaTOYHBIMI 0 aHAJTUTHIECKON HaXOJIHBOCTb, JBHOTO MpeIararoT CBOHMX aTbCs B
MOHOTOHHOCTB MaTepHaIaMu tdopmyre. Ymeror aKTUBHOCTH IIPU | TIPHOOPETEH | CHOCOOBI MX JIEUCTBHUI C | TpymITy
HNPUBOANTE MPUMEPHI | PEIICHUH 1Sl HOBBIX MPOBEPKHU. 3aaHHBIM CBEPCTHHKO
¢byHKUMit ¢ MaTeMaTH4YeCKH | 3HAHWH. 3TAJIOHOM, B ¥ CTPOUTH
3aJJaHHBIMI X 3a71a4. OoOHapyXHB | NPOJIYKTUBH
CBOWCTBAaMH; CTPOUTH aroT oe
KyCOYHO-33/IaHHBIE OTKJIOHEHHSI | B3aHMOJIEHC
¢$yHKIHN. U OTIIHIHS TBHE CO
OT 3TaJlOHA. | CBEPCTHHKA
MH U

B3POCIIBIMH.




110 Pemenue JInnelinoe HEpaBEHCTBO C Brinonnenne 3HAIOT, KaK BBINNISAAT | YMeHHe ACHO, [lonumanue | Bwibupator CocraBnsato | Ilonumarot
JIMHEeHHBIX OJTHUM HEU3BECTHBIM, JIeBasi | 3ajaHuii u3 JMHEWHbIE TOYHO, CYIIHOCTH BUJL T TJIaH U BO3MOKHOCT
HEPaBeHCTB. U TIpaBas 4acTH yueOHUKA U HepaBeHCTBa. MOryT | TpaMOTHO anroputMud | rpaduueckoil | mociemosar | b

HEPaBEHCTBA, WICH MeYaTHOM TeTpaay, | 3amucaTb B BUIAE H3/1araTb CBOM €CKUX MOJIENH, €JIbHOCTh Pa3ITHYHBIX
HEpaBCHCTBA, PEIICHUE obcyxeHne HEpPaBEHCTBA MBICIIU B IPEINUCAaHU | aJleKBaTHOU JIeHCTBUM. TOYEK
HEpaBEHCTBA peleHui MaTeMaTu4ecKue YCTHOMU U Il ¥ yMEHHE | BBIIEICHHBIM 3peHus, He
YTBEPKACHHUSL. MUCbMEHHOH JICCTBOBAaT | CMBICIOBBIM COBIIA/IAI0I1]

peu, IOHNMaTh | b B eIMHUIIAM. UX C

CMBICTT COOTBETCTB CcOOCTBEHHO

MIOCTAaBJICHHOW 3 | MU C .

ajauuy, MpeIoKeH

BBICTPaNBaTh HBIM

apryMeHTaluio, | aIrOPUTMOM

MIPUBOANTD

TIPUMEpHI 1

KOHTPHPHMEPHI.

111-112 | Pemienue JInHeliHOE HEPaBEHCTBO C WupuBunyansHas 3HAI0T, KakK 110 PasBurue Amnammsupo | BeiOmparort Omnpenemnsito | Onpenensito
JIMHEeHHBIX OJIHMM HEHU3BECTHBIM, JieBasi | paborta. Pabora B rpaduKy TUHEHHON JIOTHYECKOTO U BaTh U 3HaKOBO- T T €U U
HepaBeHCTB. U TIpaBas 4acTH napax. (yHKIMY 3anmcaTh KPHUTHYECKOTO nepepabaTsl | CHMBONMYECK | MOcCienoBar | (QyHKIHUH

HEPABEHCTBA, YIEH HEPaBEHCTBO, KaKHe MBIIIUIEHNS, BaTh Ue CpescTBa €JIBHOCTh YYaCTHHUKOB,
HEPABEHCTBA, pELIICHHE 3HAYEHUS KyIbTYpBI €U, | TOMY4eHHY | Uit HPOMEXYTO | CHOCOOBI
HEpaBEHCTBA HNPUHUMAIOT CIIOCOOHOCTH K | 10 HOCTPOEHUS YHBIX IleNel | B3aMMOJENC
HepeMEHHbIE YMCTBECHHOMY nHbOpMaIK | MOJEIH. C y4ETOM TBUSL.
BEJINYHHBL. JKCIIEPUMEHTY 10 B KOHEYHOT'0

COOTBETCTB pe3yabTaTa.

UH C

MOCTaBJICHH

BIMH

3aJa4amMH,

BBIZCIATH

OCHOBHOE

cofiepKaHHe

MPOYUTAHHO

TO TEKCTA,

HaxOAUTh B

HEM OTBETHI

Ha

MOCTaBJIEHH

bIE BOIIPOCHI

" u3JjiaraTthb

€ero.

113 Pemrenue Ksanpatnoe HepaBeHcTBO ¢ | IlocTpoeHue MoryT pemats I'oToBHOCTB K Ilonumanue | Bwiaensror Crast OOMeHHBaro
KBa/IPaTHBIX OJIHOM TIEPEMEHHOM, ITOpUTMA KBaJIpaTHBIE BEIOOpY CYIIHOCTH 0OBEKTH 1 yue6HyT0 TCS
HEPABEHCTB. 4acTHOE U oOlllee pelieHus], | ASHCTBUS, PEIICHHEe | HEpaBEeHCTBA, JKU3HEHHOT O aJITOPUTMHY | TPOLECCHI C 3ajady Ha 3HaHUSIMH

PaBHOCHJIbBHOCTD, yl'lpa)KHeHldi’l, NPpUMEHSA IIyTH B CCKHX TOYKHU 3pCHUA OCHOBC MEXAy

PaBHOCHJIbHBIE OTBETHI HAa BONPOCHI | pa3lioXKeHHe Ha COOTBETCTBUH C | TPEINUCAHU | LIEJNOTO U COOTHECEHH | YJIEHAMH

npeoOpa3oBaHMs. MHOKUTEJIH COOCTBEHHBIMU it ¥ ymeHne | uacreit. s TOT0, 4TO IPYIIIBI JJIst
KBaJpaTHOI'O HMHTEpECaMu U neiicTBoBaT yxe MIPUHATUSA
TpexwiIeHa. BO3MOXKHOCTSIM | b B n3BeCTHO U | 3(hexTnBH
3HaTh, KaK pemarb n. COOTBETCTB YCBOEHO, U BIX
KBaJIpaTHOE U C TOTO, 4TO COBMECTHBIX




HEpaBEeHCTBO 110 HpeIIoKeH emie pereHui
ANrOpUTMY U HBIM HEU3BECTHO.
METO/IOM HHTEPBAJIOB. ANTOPUTMOM
114-116 | Pemenue KBanparuunas GyHkuus, Iloctpoenue MoryT nocTpouTh PasBurue Ymenue BriGuparot [Ipunnmator | Yyarcs
KBaJIPaTHBIX rpaduk KBagpaTHIHON aJIrOpUTMa 3CKM3 KBaJPAaTUYHOH | JOTHYECKOTO H HNOHUMATh U | BHJA MO3HaBaTeN | MEPEBOAUTH
HEPaBEHCTB. (byHKUUH, MHTEpPBAJ, JEUCTBUS, pellieHne | (yHKIHH, IPOBECTU KPUTHYECKOTO HCHOJIb30- rpadu4eckoil | bHYIO IIeNb, | KOH(IMKTH
YHCIIOBBIE IPOMEKYTKH, yIpakKHEHUH, HCCIIeI0BaHHE I10 MBIIUICHHS, BaTh MOJIeNHy, COXpaHSIOT | IO
9CKH3 TpadKa QYHKIUH, OTBETHI Ha BOIIPOCHI | HEMY U PELINTh KyJIbTYpHI peun, | MaTema- aJIeKBaTHOI ee pu CHUTYaIHIO B
HaIpaBJICHHE BETOK. KBaJIpaTHOE CIOCOOHOCTH K | THYECKHe BBIZICTICHHBIM | BBHINIOJHEHH | JIOTHYECKUit
HEPaBEeHCTBO. YMCTBEHHOMY cpencTaa CMBICIIOBBIM 1 y4eOHBIX IUTaH U
9KCHEPUMEHTY HArJTAAHOCT | €AMHHULIAM. JeicTBHid, paspelarb
u (rpaduxw, PETYIHUPYIOT | ee Kak
JMarpaMMmel, BECh 3ajauy
TaOJHLIBL, MpoIlecc uX | uepes
CXEMBI ¥ BBINIOJIHEHU | aHAIIU3
Ip.) s ST M 9€TKO YCIIOBHH.
WILTIOCTPAL] BBIIOJTHSIOT
uy, TpeboBaHMs
UHTEpIpeTa HO3HaBaTeN
LIHH, BHOM
apryMeHTar 3a/1a4H.
UH.
117 3auem Ne 5. MeTo UHTEPBAJIOB, OpoHTANBHBIH YmMeth 0600marh u OOBACHSIOT Ymenune CocCTaBsoT Bribuparot Oo6marorcs
YHCIIOBBIE IPOMEKYTKH, orpoc. CHCTEMaTU3NPOBaTh OTJINYMS B BUJIETH IUTaH U 3HaKOBO- u
HCCIIeIoOBaHHE 3HAKA, Bri6opounsrit 3HAHMS ¥ YMEHHUS 110 OILIEHKaX OJHOW | MaTeMaTude | IOCJIefoBaTe] | CHMBOJIMYEC | B3amMopeiic
0071aCTh MOCTOSIHHOTO JUKTaHT. Perenne JIaHHOH TeMe. U TOU XKe CKYIO BHOCTb KHe TBYIOT C
3HaKa. KaueCTBEHHBIX CHTYaIU 3a/a4y B JefcTBui cpencTaa napTHepaMu
3a1a4 pa3HBIMH KOHTEKCTE ULt o
JIFOJIBMH, JAI0T npo0IeMHO MOCTPOCHHUS | COBMECTHOM
aJIeKBaTHYIO il cutyarn MO/IeNH JeATENBHOC
OLICHKY B JIPYTHX TH WA
pe3ynbTaTam JUCIHIUINH oOMeHy
cBoeif yueOHOM | ax, B nHdopmarm
JeTeIBHOCTH, OKpY’Karolie eit
TIPOSIBIISAIOT 1 )KU3HH;
HHTEpeC K
peMeTy
118 Ipubnuoswcennvie [pubnmxeHHoe 3HAUeHUE B3aumonpoBepka B | 3HaIOT 0 CamocrostensH | @opmupoBa | Ilpumenstor IIpensocxu | OnuceiBaroT
3HaYeHun 0 HE/IOCTATKY, napax. Pabora ¢ IPHOITIIKSHHOM OCTh B HHE YMEHUIl | MEeTObI IIAIOT coziepKaHue
oeiicmeumenvHpix | TPUOIIKEHHOE 3HAYCHHE OTMOPHBIM 3HAYCHUH 110 npHOOpeTeHUH aHaNMM3upoB | MHGOPMAIMO | pe3yiabTaT M | COBepIIacM
uuceda., no H36bITKy, OKpYTJICHUE MaTepuajiomM HEIO0CTATKYy, 110 HOBBIX 3HAHUMH aTb U HHOI'O YPOBEHb BbIX jleﬁCT-
nozpewnocmo YHCeTI, TIOTPEITHOCTh M30BITKY, OKPYTJICHHN | ¥ MPaKTUYECKUX | mepepadarhl | MOWCKA, B TOM | YCBOSHHS BHIA ¢
npubaudicenus, npuOIIKeHus, abCoNoTHAS YHCeNl, HOTPEIIHOCTH | YMEHHIL. BaTh MOJTY- YHCIe ¢ (xakoit LeJbI0 OpH-
npubnudicenue no MIOTPENTHOCTb, TPABHIIO TpUOIIKeHNS, YEHHYIO MOMOIIBIO Oyner CHTHPOBKU
Hedocmamky u OKpYTJIEHHUS, a0COMOTHON 1 uHGOpMAIM | KOMOBIOTEPH | pe3ynbrar?) | MpeaMeTHO-
U30bIMKy. OTHOCHTEJIbHAS OTHOCHTEJBHOI 10 B COOT- BIX CPEJICTB HPaKTUYECK
MOrpeHOCTb. NOrpCIIHOCTAX. BETCTBHHU C Ol UITn
MIOCTaBJIEHH UHOM
BIMH NeSTeNbHOC
3a/1a4aMH. TH.




119 Ilpubnusicennvie OrneHka abcomoTHON Pemenne MoryT nate OLEHKY ®dopmupoBanue | @opmuposa | Crpykrypupy | Beimensior AneKBaTHO
3Hauenus MOTPELIHOCTH, YIPaXHEHUH. abcomoTHOM LEHHOCTHBIX HUE YMEHUH | IOT 3HAHMS. U OCO3HAIOT | HCIIOJB3YIOT
Oelicmeumensuplx | NPUOIIDKEHHOE 3HAYCHHUE CocraBneHue MOTPENIHOCTH, €CTH OTHOILIECHUI BOCIPHHUM TO, YTO YK€ | pedeBbie
uucern., 10 HEJOCTATKY, OTIOPHOTO U3BECTHBI IpYT K OpYTY, aTb, Iepepa- YCBOCHO U cpencTea
nozpewtnocmas MIPUONIIKEHHOE 3HAUCHUE KOHCIIEKTa, OTBETHl | IPHOJIIDKESHUS C YUHTEIIIO, 0aTbIBaTh U qTO ere TUTSt
npubnudicenus, 110 M30BITKY, TOYHOCTh Ha BOIIPOCHI N30BITKOM 1 aBTOpaM HpebsB- HOJICKHUT IIICKYCCHU
npubnudicenue no H3MEpeHHs HEJJOCTATKOM. OTKPBITUH 1 JISITH WH- YCBOEGHHIO, u
Hedocmamky u n300peTeHnil, (hopmanuio OCO3HAIOT apryMeHTan
U30ObIMKY. pe3ynbTaTamMm B CIIOBEC- KauecTBO U | WM CBOeH

0o0yueHusl. HOH, 00- YpOBEHb MO3HLIUH.
pazHoii, YCBOEHHUS.
CHUMBOJINYEC
KoM
¢dopmax.

120 Ilpuénuscennvie OkpyTrJieHue Yucel, B3aumornposepka B Moryt nr060e ®opmupoBanue | ®opmupoBa | OcoznanHo u | CraBsT YmMmeror
3HAYeHUA pUONIIHKEHHOE 3HAUCHNE napax. Pa6ora ¢ JIpoOHOE YUCTO y ydaluxcs HUE YMEHHUH | MPOU3BOJIFHO | Y4eOHYIO CIIyImaTh u
oelicmeumensHplX | 9NCIA, IPABHIIO OTIOPHBIM MpPECTaBUTh B BUIC WHTEJUICKTYallb | BBIACTATH CTPOSIT 3amady Ha CITBIIIATH
uucern., OKPYTJIEHHS, OKPYTTICHHE C | MaTepHaIOM JECATUYHOU IpOOM C | HOM YECTHOCTH | OCHOBHOE peueBbie OCHOBE IpyT Apyra.
nozpewnocmo TOYHOCTBIO. pa3HOU TOYHOCTBIO M | U COZIep)KAaHHE | BBICKA3bIBAHH | COOTHECCHH
npuobnaudicenus, HaWTH abCOIIOTHYIO 00BEKTHBHOCTH, | MPOYNUTAHHO | I B YCTHOH U sl TOTO, YTO
npubnusicenue no HOTPELIHOCTD CIOCOOHOCTH K | TO TEKCTa, MICBMEHHOM yKe
Hedocmamky u Ka)XI0TO TIPEOI0JICHUIO HaxXoauTb B | (opme. U3BECTHO U
U3zobIMKY. NPUONVDKEHUS MBICITUTENIBHBIX | HEM OTBETHI YCBOGHO, U

CTEePEOTHIIOB, Ha IocTa- TOTO, 4TO
BBITEKAIOIINX BJICHHBIE eme
13 OOBIIEHHOTO | BOIPOCHI U HEH3BECTHO.
OTIbITa n3Jarath

ero.

121-122 | Cmanoapmmuuotii CraHIapTHBIA BU B3aumonpoBepka B | 3HAIOT O Ymenue Osnagenue | Bwiaensror u BHrocst Onpenensito
6uo TIOJIOKUTENBLHOTO YHCIIa, rpymnre. [IpakTHKYM | CTaHAZapTHOM BH[E KOHTPOJIMPOBAT | HaBBIKAMU ($hopMyIHpPYIO | KOPPEKTHBBI | T LIEJIH U
no0MCUmMeNnbH020 | TIOPAJOK YHCIIA, 3aMUCh MOJIOKUTETBHOTO b TIPOLIECC U CaMOKOHTPO | T mpoliiemy. u dyHKIIT
uucna. 9HCIIa B CTAaHAAPTHOI 4HCIa, O HOpsAKe pe3yabTaT ISl ¥ OLICHKH JIOTIOJTHCHUSI | YYACTHUKOB,

¢dopme, neiicTBus HAZL YHCcTa, O 3aIiCH yaeOHOM pe3ynbTaTOB B CHOCOOBI
YHUCIIaMHU. 4yypclla B CTAaHAApTHOW | MaTeMaTH4yecko | CBOEH jes- COCTaBJI€HH | B3aUMOJEHC
tdhopme. MoryT i1 TEIHHOCTH, bl€ TUIaHBI. TBUSL.
BBINIOJTHSTH JeTeTbHOCTH. YMEHHSIMH
npocTeninme NpeBUIIETh
JEUCTBUS HaJ| BO3MOJKHBIE
qyuciiaMu, pe3ym>TaT1>I
3aMMCaHHBIMU B CBOUX
CTaH/IapTHOM BHJIE. TIEHCTBHM.




123 Iloozomoeka k Merton UHTEpBAIIOB, Bsaumonposepka B | JIeMOHCTpUPYIOT Ymenue Omnagenue | OcosHanHO M | Oco3HaOT Hcnonesyro
KOHMPOIbHOL YHCIIOBBIE MTPOMEKYTKH, napax. yMeHHe 0000LIeHNs U | KOHTPOJIMPOBAT | HaBBIKAMU MIPOM3BOJBHO | Ka4eCTBO M | T
pabome. HCCleI0BaHNE 3HAKa, TpennpoBoyHbIe CHCTeMaTH3aluH b TIPOIIECC U CaMOKOHTPO | CTPOST YpOBEHb aJIeKBaTHbIC

0071aCTh IOCTOSHHOTO YIpaKHEHUS 3HAHHU 110 OCHOBHBIM | pe3yJbTaT JIS1 ¥ OLIEHKH | PEYeBbIe YCBOCHHS. SI3BIKOBBIC
3HaKa. CTaHOApTHEIA BU] TeMaM paszena y4eOHOM pe3yIbTaTOB | BHICKA3BIBAHU cpencTea
TIOJIOKUTEIILHOTO YHCIIa, «HepaBeHcTBay. MaTeMaTHIecKO | CBOEH Jes- B TUTSt
TIOPSJIOK YHCIIa, 3aIUCh i TENIBHOCTH, | ITHCBMEHHOH 0TOOpaKeHN
YHClla B CTAaHAAPTHOM JeATeTbHOCTH. YMEHHSIMH thopwme. sI CBOMX
¢dopme, neiicTBUS HAl MpeaABUICTh YyBCTB,
yrciaamu. OKpyrieHne BO3MOKHBIE MBICIIEH U
Yrcell, IPHOIMKEHHOE pe3ybTaThl o0y IeHH
3HAYEHHUE YHCIIA, TPABUIIO CBOUX .
OKpYTJICHUS, OKPYIJICHHE C JIeHCTBUH.

TOYHOCTBIO.

124 Konmponvnasn MeTto UHTEpBAJIOB, NupuBunyansHoe JleMoHCTpUpYIOT YMmenue Opnanenue | Oco3nanHo U | Oco3HAIOT [Ipossnstor

paboma Ne 7. YHCIIOBBIC IPOMEXKYTKH, pelieHne yMeHHe 0000IIeHNS M | KOHTPOJIMPOBAT | HaBBIKAMU MPOM3BOJBHO | Ka4eCTBO M | YBOKUTEIbH
HCCIIeIOBaHNE 3HaKa, KOHTPOJIBHBIX CHCTEMaTU3AIHN b IIpOLIeCC U CaMOKOHTPO | CTPOST YpOBEHB oe
0071aCTh MOCTOSIHHOTO 3aJaHAN 3HAHHUI 110 OCHOBHBIM | Pe3yJbTaT JISl M OLIGHKH | PEYeBEIC YCBOCHHSI. OTHOIIICHNE
3Haka. CTaHIapTHEIA BUJ TeMaM paszerna yaeOHOU pe3yNbTATOB | BBICKA3bIBAHU K
TIOJIOKUTEILHOTO YHCIIa, «HepaBeHcTBay. MaTeMaTH4eCcKO | CBOEH B napTHepam,
TIOPSJIOK YHCIIA, 3aITUCh i NeATeNIbHOC | MHUCHMEHHOM BHHMaHHE K
YHClla B CTAaHIAPTHOM JeATeTBHOCTH. TH thopme. JIMYHOCTH
(dopme, reiicTBUS Hall Jpyroro,
yucinamu. OKpyrieHne aJIeKBaTHOE
Yrcell, IPHOIMKEHHOE MEXITHIHOC
3HA4YEHHUE YHCIIA, TPABUIIO THOE
OKpYTJIEHHS, OKPYTJICHHUE C BOCIIPHATHE.
TOYHOCTBIO.

125 Ananuz
KOHMPONAbHOUL
pabomul

Hrorosoe nosropenue (8 4).

126 Hmozosoe OcHoOBHasl TeopeMa Pemenune MoryT npuMeHsATh Bocnuranue [lepBonauan | IIpoBogsT Buocsat Hcnonszyro
nosmopenue apuMeTHKH, Ka4eCTBEHHBIX CBOICTBA YHCIIOBBIX KavecTB bHBIE aHam3 KOPPEKTUBBL | T
(KomOunuposannsl | J0Ka3aTENbCTBO YHCIOBBIX | 3amay. Pabora ¢ HEPaBeHCTB U JTMYHOCTH, npencTaBie | croco6oB u aJIeKBaTHbIE
) HEpaBEHCTB. pa3IaToYHbIM HepaBeHcTBO Komm obecrieynBaron| | HHSA 00 peneHus JIOTIOJNTHEHUSI | SI3BIKOBBIE

MaTepHaIoM IPH JI0Ka3aTeIbCTBE UX COLUANBHYIO | MIEAX U O 3aja4u ¢ B cpencrea
YHUCJIOBBIX MOGI/IJ’I])HOCTI:, METoaax TOYKHU 3pCHUA COCTaBJICHH I
HEPaBEHCTB. CIOCOOHOCTH MaTeMaTHKU | UX bI€ TUTaHEL 0TOOpaXeHU

MPUHUMATH Kak 00 palroOHANTEHO ST CBOUX
CaMOCTOSITENIbH | YHHBEpCalb | CTH U YyBCTB,
bI€ PEIICHHS HOM SI3bIKE 9KOHOMUYHOC MBICIIEH U
HAYK{ 1 TH. o0y XICHH
TEXHUKH, O H.
CpencTBe
MOJICITHPOBA
HUA ABJIC-
HUll U

IIPO1ECCOB.




Hmozosoe Pemenue nunernsix u Pemenne MoryT pemars DopmMupoBanue | YMeHUe YmMeror Buocar YmMeror
127-128 | noemopenue KBaJIpaTHBIX HEPABEHCTB, KaueCTBEHHBIX JMHEWHBIE U KauecTB BUJIETH BBIOMPATH KOPPEKTUBBI | CIYIIATh U
(KombuHuposannwvl | uccnenoBaHue QyHKIMM Ha | 3amay. PaGora ¢ KBaJIpaTHbIE MBIIIUICHHS, MaTtemMaTnde | 0OOOIIEHHBIE | U JIOMOJ- CIIBIIIATH
i) MOHOTOHHOCTb. pa3IaToYHbIM HEPaBEHCTBA C OJJHOH | HEOOXOAMMBIX CKYIO CTpaTeruu HEHUS B IpyT ApyTa.
MaTepHaIoM HepeMeHHOH; JUIS afianTaluy | 3a7ady B penreHus crocob
HPOBOJUTH B COBPEMCHHOM | KOHTEKCTE 3a1a4n. CBOUX JIeH-
HCCIIeI0BaHNe nH}OpMAIMOHH | TPOOIEMHO CTBHII B
¢$yHKINH Ha oM ofmiecTse. it cuTyarmu ciryJae
MOHOTOHHOCTb. B IPYyTHX pacxoxieH
JTHUCIUILINH usl 9TANOHA,
ax, B peanpHoOro
OKpYKaIolle JIENCTBUS U
1 JKU3HH. €ero
MPOIYKTA.

129 Hmozosoe KBanpaTHBIi KOpeHb U3 Pabora ¢ 3HaI0T CBOWCTBA PazButne Paspaborka | Crpykrypupy | CocraBmsato | IlposBisitor
nosmopenue MIPOM3BE/ICHNS, KBAAPATHBIH | KOHCIIEKTOM, C KBaJIpaTHBIX KOPHEH. | MHTepeca K TeopeTHdec | IOT 3HAHHMS. T IIJIaH U TOTOBHOCTB
(Komounuposannsl | KOpeHb U3 pooOH, KHUTOH H MoryT npuMeHsTh MaTeMaTHIEeCKO | KUX mocnenoBatr | K obcyxnie-
i) BBIYHCIICHUE KOPHEH. HarJSAHBIMA JaHHbBIE CBOMCTBA My TBOpUECTBY | Mojeneil €JIBHOCTh HUIO Pa3HBIX

mocoOusIMH IO KOpHeH npu u MIPOLIECCOB JIeHCTBUH. TOYEK
rpynmnam HaX0XKACHUN MaTeMaTH4YeCKH | WM 3peHUst U
3HAUCHUS X SIBJICHHH. BBIpabOTKe
BBIPa)KCHUIL. CIOCOOHOCTEH. o0mei
(rpynnoBoi
) mo3uLuy.

130 Hmozosoe DopMyIIbl KOpHEH Pemenue Moryt pemars VYoéexnennocts | @opmuposa | Bribuparor CraBst Ymerot (nn
nosemopenue KBa/IpaTHOTO YpaBHEHHS, KaueCTBEHHBIX KBaJIpaTHBIC B BOBMOXKHOCTH | HHe yMeHHil | Hamboiee yueOHyI0 Pa3BUBAIOT
(komounupoeannwl | Teopema Buerta, 3ana4. Pabota c YpaBHEHUsI 1O TIO3HAHUS aHanmm3upoB | 3ddexTUBHBIE | 3amauy Ha crocoGHOCT
i) pa3IoXKeHHe KBaJPATHOTO pa3IaToYHbIM (dhopmyiam KopHei TIPUPOJIBL, B aTb U CIoCcoOBI OCHOBE b) Opath Ha

TpexwIieHa Ha MHOXKHTEIH. | MaTepuajoM KBaJIPaTHOTO HEOOXOIUMOCTH | TepepadaThl | pemeHus COOTHECCHH | ceOst
YpaBHEHHS depes pa3yMHOTO BaTh 3a1a9u B s TOTO, YTO | WHHIHATHBY
JTUCKPUMUHAHT. HCTIONB30BAHUSA | TIONYYEHHY | 3aBHCHMOCTH | yXe B

JOCTIKSHUH 10 oT W3BECTHO U | OpraHM3anyu
HaYKH U nHbOpMaIM | KOHKPETHBIX YCBOEHO, U u
TEXHOJIOTHH JUIsl | 10 B YCIIOBHH. TOTO, YTO COBMECTHOT
JaJbHEeHIero COOTBETCTB ere 0 JIeHCTBYS.
pa3BUTHA UM C HEHU3BECTHO

YEJIOBEYECKOTO | TOCTABIICHH

o0I11ecTBa, BIMU

YBaXeHHe K 3aadaMH.

TBOpLIAM HAayKN

1 TeXHHKH,

OTHOIIICHHUEC K
MaTeMaTHKe Kak
JNIEMEHTY
o01euenoBeyec
KOH KYJIBTYpBI.




131 Hmozosan Kountpoms u npoBepka WnnusunyanbsHoe JleMoHCTpUpYIOT Ymenue Omnagenue | OcosHanHO M | Oco3HaOT [Tonumaror
KoHmpo/ibnasn 3HaHUi pelieHne yMeHHe 0000LIeHNs U | KOHTPOJIMPOBAT | HaBBIKAMU MPOU3BOJBHO | Ka4eCTBO M | BO3MOXKHOCT
paboma KOHTPOJBHBIX CHCTeMaTH3aluH b TIPOIIECC U CaMOKOHTPO | CTPOST YPOBEHb b
AOMURUCIMPAMUBH 3ajaHuit 3HAHUH 110 OCHOBHBIM | Pe3yJbTarT JIS ¥ OLIEHKH | pedeBbIe YCBOEGHHS, Pa3INYHBIX
as) TeMaM Kypca anreOpsl | ydeOHOH pe3yIbTaTOB | BEICKa3bIBAHM | OIIEHWBAIOT | TOYEK
(o6obwenue u 8 Kmacca. MaTeMaTH4ecKoO | CBOEH Jes- B JIOCTUTHYTBI | 3pEHUs, HE
cucmemamu3ayus i TENIBHOCTH, | ITHCHMEHHOH i COBIIAJIAIOI]
3HAHUIL) JESITEIBHOCTH. YMEHUAMHU thopwme. pe3ynbTaT UX C

MpeaABUICTh COOCTBEHHO
BO3MOYKHBIE i
pe3yabTaThl

CBOHUX

JICHCTBUM.

132 Hmozoeoe Oynkys y = ax’ +ex + ¢, Bsaumomnposepka B | MoryT npuMeHATh Kpearusnocts OBnagenue | Camocrosren | Cnuyaror VYmetot (wm
nosemopenue KBaJipaTH4Hast QYHKINS, rpynre. Pemenue Teopemy Buera n MBIIUICHHS, HaBBIKaMH BHO CO3JIAI0T crocob u pa3BHBAIOT
(yueonwuit rpaduk KBagpaTHIHON JIOTUYECKUX 3a1a4 o0paTHyI0 TeopeMy HMHHIMATHBA, OpTaHM3alU | AJTOPHTMEI pe3yabTaT CIOcoOHOCT
npaKmuKym) (byHKIUH, 0Ch TapaboIIHl, Buera, He pemas HAXOJ4YHBOCTb, 1 y49eOHOM NIESITENBHOCTH | CBOHMX b)C
Peseps ¢dopmyna abcrucchl KBaJIpaTHBIE aKTUBHOCTH IIPU | JEATENBHOC | NPU PEUICHHH | ASHCTBHII C | IMOMOIIBIO

napaboJIIbl, HallpaBJICHNE ypaBHEHUSI. peureHnn TH, TIOCTa- npobiem 3aaHHBIM BOIIPOCOB
BETOK IapaboIIbl, aNrOPUTM MaTeMaTHYEeCKH | HOBKH TBOPYECKOTO ITAJIOHOM, JO0OBIBaTH
TIOCTPOCHUS TapaboIIb y = X 3a71a4. Lesuel, mia- | ¥ IMOUCKOBOTO | OOHapyXXWB | HEIOCTArow
ax’ +ex +c. HHMpOBaHUA. | Xapakrepa. aroT yIo
OTKJIOHEHHSI | MH(pOpMaIH
U OTIIMYHS 10.
OT 3TaJIOHA.

133 Hmozosoe Tlo Bcemy kypcy anre6ps 8 | MHauBugyamsHOE JleMoHCTpUpYIOT YmeHue Ommagenue | Oco3HanHO M | Oco3HAIOT [Norumaror
nosmopenue KJacca pemieHne yMeHHe 0000mIeHNs M | KOHTPOJIMPOBAaT | HaBBIKAMU MPON3BOIBHO | Ka4eCTBO M | BO3MOXKHOCT
(yueonwtit KOHTPOJIBbHBIX CHCTeMaTH3alUH b TIPOLIECC U CaMOKOHTPO | CTPOST YpPOBEHB b
nPAKMUKym) 3a71aHui 3HAHMII 10 OCHOBHBIM | pe3yJbTar JISl ¥ OLIEHKH | pedeBble YCBOGHUS, Pa3IHYHBIX
Pesepe TeMaM Kypca anreOpsl | ydeOHOU pe3yabTAaTOB | BBICKa3bIBAHM | OLIGHMBAIOT | TOYEK

8 Kiacca. MaTeMaTU4ecKo | cBOeH mes- s B JIOCTUTHYTBI | 3peHusi, He

" TEIBHOCTH, MMICbMEHHOM " COBIAAIONT

JeATeTbHOCTH. YMEHHSAMH thopme. pe3ynbTart. uXx C
MPEIBUICTH COOCTBEHHO
BO3MOXKHBIE .
pe3yabTaThl
CBOMX
JIeHCTBUM.

134-136 | Pesepes




