PABOYASA TIPOI'PAMMA

OCHOBHOTO 00111eT0 00pa3oBaHuUs
9 kiacc, 6a30BbIi YPOBEHB
110 BHEYPOUHOU JCATEIHHOCTH

«Martematuka. IloaroroBka k OI'9»



IosicHUTEILHAA 3aNINCKA

Cnaya sK3aMeHa 10 MaTEeMaTUKe 3a Kypc OCHOBHOM 1IKoJibl B (popme OI'D sB-
JISIeTCSl OTHUM W3 HANpaBJICHUM MOJEPHU3ALUU IIKOJIHHOTO 00pa30BaHMs HA COBpE-
MeHHOM 3Tane. OOHOBJIEHUE CTPYKTYPhI SK3aMEHa 110 MaTEMATUKE JIJIsl BHIITYCKHUKOB
JIEBATBIX KJIACCOB OOIIe00pa30BaTEIbHBIX YUPEKICHUN MpeanogaraetT u3MeHEeHus U
B NOJATOTOBKE K PK3aMEHY, TaK Kak BcCe ywamuecs oOsi3aHbl CIaTh MAaTEMaTUKY B
dopme OI'D. B nensix obecnieuenust 3PEeKTUBHOCTU MPOBEPKUA OCBOCHMS 0a30BBIX
MOHATUM Kypca MaTeMaTUKHU, YMEHUS IPUMEHSITh MaTeMaTUYECKUE 3HAHUS U PEIIaTh
MIPAKTUKO-OPHUEHTUPOBAHHBIE 3a/1a4H, a TAK)KE C YUETOM HAJIMYUS B MPAKTUKE OCHOB-
HOM WIKOJIBI KaK pa3[elbHOrO MPENOJAaBAHUS NMPEAMETOB MAaTEMATHYECKOTO ILIHMKJIA,
TaK Y MPEenojJlaBaHusl UHTETPUPOBAHHOIO Kypca MaTeMaTUKHU B 9K3aMEHAIIMOHHOMN pa-
00Te BBIICNICHO JIBa MOIYJIsA: «Anredpa» u «l'eoMeTpus», B KOKIbI U3 HUX BXOJST
3ajaun pasnaena «PeanbHast maTematukay. [lepen sk3aMeHamMu BBIMYCKHUKW HAayWHa-
10T YYBCTBOBATh TPEBOKHOCTH, MBITAIOTCSI KAK-TO TOTOBUTHLCA K HUM, HO CaMOCTOSI-
TEJIbHO MOBTOPSATh U CUCTEMATU3UPOBATh BECh MaTepurall, POUICHHBIN 3a MOCIEIHUE
rojibl 00y4YeHusl, He KaXJA0My JIEBATUKIACCHUKY oA cwity. Ha 3aHSATHUSX 3TOTO Kyp-
ca €CTh BO3MOXKHOCTh YCTPAHUTh MPOOENbl yUEHHKA 110 TEeM UM MHBIM TeMaM. Yde-
HUK 0O0Jieeé OCO3HAHHO TMOJAXOJUT K MaTepuay, KOTOPBIA HU3ydyascs B MPEAbIIYIINX
KJIaccax, T.K. Y HEro yxe 0osiee OOJIbIION OMBIT M Ooraue Oara)k 3HAHUU. YUHUTENb
MOMOTaeT BBISBUTH CIabble MECTa YYCHUKA, OKa3bIBae€T MOMOIIb MPHU CHCTEMaTH3a-
U1 MaTepuaia, TOTOBUT MPaBUIBHO 0(DOPMIISTH SK3aMEHAIIMOHHYIO pa0oTYy.

HaBpiku perieHrs MaTeMaTHYeCKuX 3a71a4 COBEPIIEHHO HEOOXOIUMBI BCIKOMY
YUYEHUKY, KEJAIIIEMy XOPOIIIO MOArOTOBUTHCS U YCICIIHO CAATh SK3aMEHBI MO all-
redpe, N0OUTHCS 3HAYMMBIX PE3yJIbTAaTOB MPU yYaCTHMH B MAaTeMaTHUYECKUX KOHKYP-
cax u onmumnuanax. anueii kypc «Marematuka. OI'D» sBAsSeTCS B 3HAYUTEIBHOU
MEpE NOATOTOBKOM K UTOTOBOM aTTECTAllMM, OXBAThIBAET BECh KypPC IIKOJIBHOW MaTe-
MAaTHKH, CHCTEMATU3UPYET BCE 3HAHUS, KOTOPBIE COJIEpIKATCS B alnredbpe u reoMeTpuu
7-9 xJjaccoB, a Tak)Ke paclIuMpsieT 3HaAHUA O OTAEJIbHBIM TemaM. Marepuan 3Toro
Kypca MOET ObITh HUCIOJIb30BaH YUUTEIEM KaK Ha YpoKe MaTeMaTuku B 9 kiacce,

TaK U Ha (baKYJIBTaTI/IBHBIX 3aHATHAX, NI HAa KPYIKKEC.



Jlna 3aHsATHII peanararoTcsi HeOoJbIINe (PparMeHThl, pacCUYUTaHHbIE Ha 2-3
YpOKa, OTHOCSIIIIMECS K PA3IMYHBIM Pa3esiaM IKOJbHON MaTEMATUKH.

Hapsiny ¢ pemeHneM OCHOBHOM 3aiauM yriayOnEHHOE U3ydEHHE MaTeMaTHKU
npexycMaTpuBaeT (popMHpOBaHHE yCTOMYMBOIO MHTEpEca ydalluxcs K MPEeaAMETY,
BBISIBJICHHE U PA3BUTHE MX MATEMaTHMYECKHUX CIIOCOOHOCTEW, OpUEHTAIMI0 Ha Ipo-
(eccun, CylecTBEHHBIM 00pa30M CBSI3aHHBIE C MATEMATHKOM.

Tematnueckas moaOOpKa TUIMOBBIX TECTOBBIX 33JaHUI MO3BOJIUT yUaIlUMCS HE
TOJIBKO Pa300paTbcs B TE€X TE€Max, /€ BO3HUKIU TPYAHOCTH NPU OOYYEHHH, HO U
OCBOMTb METOJIbI PEIICHUs BCEX TUIIOB 3ajay, BCTPEUAIOIIMUXCA Ha 3Kk3ameHe. Hano
OTMETHUTb, YTO IMOJYYEHHbIE 3HAHUS OyIyT HEOOXOAUMBI KaXXIOMY YUYEHHUKY, *Keja-
fomemy xopomo npodtd ['MA, a Takke SBIAIOTCA XOPOLIMM IOJACIOPbEM JIs
YCHEMIHOTO BBIMOJIHEHUS OJIMMITUAIHBIX 3aaHHM.

3aaya CETOAHSIIHErO JHS — HE TOJIBKO OBJIa/ICHUE KaKOM-TO CyMMOM 3HaHMH,
HO U MIPUMEHEHHE UX Ha MpPaKTHKE. B CBA3M ¢ 3TUM B JaHHOM Kypce NMPeayCMOTPEHbI
MPaKTUYECKHUE PabOTHI.

Hannsiii kypc «Matematuka. OI'D» paccuntan Ha 34 yaca aJjis paboThI C y4da-
mUMUCcs 9-X KJIacCOB M MPESyCMaTPUBAET MOBTOPHOE PACCMOTPEHUE TEOPETUYECKO-
ro Marepuaja o MaTeMaTuke, I03TOMy UMeeT 0oJiblIoe 0011e00pa3zoBaTesIbHOE 3HAa-
YeHHEe, CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MbIUIeHUs. B Kypce 3amokeHa BO3-
MOHOCTh JAU(depeHIIMpoBaHHOr0 00ydeHus. Takum oOpa3zom, mporpamMma mpume-
HUMa Ui Pa3UYHbIX TPYII IIKOJBHUKOB, B TOM YHUCJE, HE MMEIOIIHUX XOpOUIeH
MOATOTOBKHU.

Heau u 3apaun

PaGouas mporpamma kypca «Matematuka. OI'D» mnsa 9 kiacca cocraBieHa Ha
ocHoBe denepanbHOro KoMmmnoHeHTa ['ocynapCcTBEHHOTO cTaHAapTa OCHOBHOTO O0-
ero o0pa3oBaHMs.

Henab 1aHHOrO Kypca — NoArotoBka yqamuxcs kK caade OI'D B COOTBETCTBUU
¢ TpeOOBaHUSAMH, MPEIBABIIEMBIMA HOBBIMH 00pa30BaTEIbHBIMU CTaHIapTAMH.

3agaun:



o IloBTOpPUTH W 000OIMKMTH 3HAHMS IO MAaTEMATUKE 3a KypC OCHOBHOM oOIIe-
00pa3oBaTEIbLHOM IIKOJIBI,

o Pacmmputh 3HaHMS MO OTAEIBHBIM TEMaM Kypca MaTeMaTHKU 5-9 KI1accoB,;

« BripaboTarh yMeHHE MOJIB30BaTHCSI KOHTPOIBLHO U3MEPUTEIHHBIMU MaTEPH-
aNamH.

HopMaTnBHO-IPaBOBbIE JJIOKYMEHTbI, HA OCHOBAHMM KOTOPBIX pa3padora-

Ha IporpamMma

Jlannas paboyasi mporpamMma coCTaBlieHa Ha OCHOBAHUH:

v’ 3akona P® «0O6 obpaszoBanun» Ne273 ot 29 nekabps 2012 roxa;

v Ilpukaza MunuctepcTBa 00pa3oBanust U Hayku Poccuiickoit denepanuu ot
05.03.2004 Nel1089 «O6 ytBepxkieHuu (enepaibHOr0 KOMIOHEHTa TOCYIapCTBEH-
HbIX 00pa30BaTENbHBIX CTAHAAPTOB HAYaJIbHOIO OOLIEro, OCHOBHOIO OOLIEro u
cpeaHero (IoTHOro) o01Iero oopa3oBaHus.

v Ilpukaza MunmcrepcTBa 06pa3oBanust U Hayku Poccuiickoii demepaiun oT
09.03.2004 Nel1312 «O06 yrBepxkacHnu (pemepaabHOr0 0a3MCHOTO Y4eOHOTO TIaHa U
MPUMEPHBIX YUEOHBIX TUTAHOB JIJIsi 00pa3oBaTeNbHBIX yupexaeHuit Poccuiickoit de-
Jepaluu, peaTnu3yoinX MporpaMMbl O0IIETO 00pa30BaAHUS.

v Ilpukaza MunucrepcTBa 0o6pa3oBanus U Hayku Poccuiickoii depepaiun ot
20.08.2008 Ne241 «O BHeceHMM W3MEHEHHWH B (eaepalbHbI 0a3UCHBIA Y4EOHBIN
IJIaH ¥ NpUMEpHbIe y4eOHbIE IMJIaHbl 11 00pa30BaTelIbHBIX yupexaeHuil Poccuii-
ckoil deaepanuu, peasu3yoUMX IporpaMMbl 00LIET0 00pa30BaHus, YTBEPKIAEHHBIC
npukazoM MunuctepcrBa oOpazoBanust PO ot 09.03.2004 roma Nel312». (06
YTBEPXKICHUH (eepaibHOro 0a3UCHOro y4yeOHOro IjlaHa W MPUMEPHBIX Y4eOHbIX
TJIAHOB JII 00pa30BaTENbHBIX yupexkaeHuii Poccuiickoit denepanuu, peann3yronmx
MporpamMMbl 00I1Ier0 00pa3oBaHus).

v Ilpukaza MunucrepcTBa o6pasoBanus U Hayku Poccuiickoii denepanuu ot
30.08.2010 Ne889 «O BHeceHMM M3MEHEHHU B (henepanbHbId 0a3UCHBIA yUYSOHBIN U
pUMepHbIE yueOHbIE TUIaHbI JJIsI 00pa30BaTeNbHBIX yupexaeHui Poccuiickoit de-
JEpALMH, PEATM3YIOIKX MporpaMMbl O0IIEro 0Opa3oBaHus, YTBEPKAEHHbBIE MPUKa-

30M MunucrepctBa obpazoBanusi P® ot 09.03.2004 roma Nel312y». (OO0 yTBepxkie-



HUU (peneparbHOro 6a3ucHOro yuyeOHOro IiaHa U MPUMEPHBIX YU€OHBIX MJIAHOB IS
oOpa3oBarenpHbIX yupexaeHuil Poccuiickoit denepanuu, peaqu3yomux IporpaMmbl
ob1ero oOpa3oBaHus).

v' CaHMTapHO—AIHUIEMHOIOTHYECKHUX TTpaBui ¥ HopMmaTuBoB (CanlluH 2.4.28
21-10).

v Tlprkaza 10 TOCYJApPCTBEHHOMY OODKETHOMY 00IIe00pa3oBaTeIbHOMY
yupexnenuto T. CeBacromonsi «Cpemusisi obmieoOpazoBarenbHast mkona» «00
YTBEPKACHUU pabOUYMX MpOrpamMm y4yeOHBIX KypCOB, IPEIMETOB, AMCLUUILIIMH 00pa-
30BaTEJIbHOTO YUPEXKICHHUSI, PEANU3YIOLIEro o0pa3oBaTeIbHbIE MPOrpaMMbl OOIIEro
00pa3oBaHUs

v TlosoXeHHss O CTPYKType, MOPSIIKE pa3spabOTKA M yTBEPKACHHS pabounx
MporpamMM y4eOHBIX KYpCOB, NMPEAMETOB 00PA30BATEIBHOTO YUPEKACHUS, PEaTn3y-
IOLIET0 00pa30BaTeIbHble IPOrpaMMBbl 001LIEr0 0Opa30BaHMUSL.

v Vue6noro mrana 'bOY COIIL.

CBeneHusi 0 nporpamMmme

[Iporpamma coaepXUT MPUMEPHOE TEMATHUECKOE TUIAHUPOBAHUE IO KXKIOMY
pazzeiny, HanboJiee OJTHO (POPMUPYET Yy yUalllUuXCs 3HAHUS U YMEHUs 10 MaTeMaTu-
K€, M03BOJIAECT paboTaTh C IOMOJHUTEILHBIM MAaTEPHAIOM. Y UHUT YYaIIUXCS CAaMOCTO-
ATENLHO JI00BIBATh 3HAHUS, CBOOOAHO BBICKA3bIBaTh CBOU MBICIIH, OTCTAUBATh TOUKY
3peHus; (GOpPMHPYET TPEACTABICHHE O MaTEeMaTHKE KaK YHUBEPCATBHOM S3BIKE
HayKH, CPEJICTBA MOJICTUPOBAHUS SIBIICHUN U TIPOIIECCOB, 00 MJIEIX M METO/aX MaTe-
MaTHKH.

HoBu3Ha mporpaMMbl COCTOMT B TOM, YTO JaHHAs IpOorpaMma JIOCTaTOYHO
YHUBEpCaIbHa, UMEET OOJBIIYIO0 MPAKTUYECKYI0 3HaunMMocTh. OHa JOCTymHaA yd4a-
muMcs. HaunHaTe M3ydeHue mporpaMMbl MOXKHO C JIFOOOW TEMBI; KaKIas W3 HUX
MMeEET Pa3BUBAIOIIYIO HATIPABICHHOCTb.

OnpenejieHe MeCTa M POJH YVU4EOHOr0 Kypca, NpeaMera B OBJIAJTCHUU

OOVUYAIOIMMUCH TPEOOBAHUN K YPOBHIO MOATOTOBKH O0VYAIOIMXCH (BBINYCK-

HHUKOB)




Kypc «Matematuka. OI'D» npeaHazHaueH 1 yyanmxcsa 9 Ki1accoB, KOTOPBIE
rotoBarcs k caade OI'D. Ilporpamma paccuntana Ha 0a30BBIN YPOBEHb OBIIAJICHUS
MaTEMaTUYECKUMU 3HAHMSIMU U TpelrnosiaraeT Hajiuuue OONIMX MpPe/ICTaBICHUN O
IIPUMEHEHUN MaTteMaTuku. Kypc sBiasfeTcs MaKCUMaJbHO MPAKTUKO-OPUEHTHU-
POBaHHBIM, MO3BOJISIET MOKA3aTh YYalIUMCs, YTO MpUOOpeTaeMble UMW MaTeMaTuye-
CKHE 3HAHUS IIMPOKO MPUMEHSIOTCS B IIOBCEIHEBHOM XU3HU. MIHTEpEC B 3HAUUTENb-
HOM CTENEHU MOAJIEPKUBACTCSA TAKKE TEM, YTO CHOKETHI 3a/1a4 B3SIThl U3 PEATbHOMN
KU3HU — U3 Ta3eT, OOBABICHUM, JOKYMEHTOB U MPUOIUKEHBI K KUZHEHHOMY OIIBITY
IIKOJIBHUKOB. DTO CIYKHUT JTOCTaTOYHO CWJIBHBIM MOTHBOM JUISl PEIICHUS IpeaIara-
€MBIX 3a]1a4.

OcHOBHBIE MEeTOIHYECKHE 0COOEHHOCTH Kypca

1. [ToaroToBKa Mo TeMaTUYECKOMY MPUHIIUITY, COOJIIOIasi «IPaBUIa CIIUPAIIH)
OT IMPOCTBIX TUIIOB 3aJaHUH MEPBOU YaCTH JI0 3aJIaHUI CO 3BE3J0YKOM BTOPOU YaCTH;

2. PabGota ¢ TeMaTHYECKUMH TECTaMH, BEICTPOCHHBIMHU B BH/IC JJOTUUYECKHU B3a-
MMOCBSI3aHHOM CUCTEMBI, T/I€ U3 OJHOTO BBITEKAET APYroe, T.€. MPABUILHO PELHICHHOE
NpEeabIAYIIEe 3aJaHUE TOTOBUT MOHUMAHUE CMBICIIA CJIEAYIOIIEr0; BBIITOJIHEHHBIN Ce-
TOAHS TECT TOTOBUT K MOHUMAHUIO W TMPABUIBHOMY BBINOJHEHUIO 3aBTPAIIHETO U
T.0O.;

3. PaGoTa ¢ TpeHHPOBOYHBIMHU TECTAMH B PEKHUME «TECTa CKOPOCTH;

4. PaboTa C TPEHHUPOBOYHBIMU TECTAMHU B PEXKMME MaKCUMAJIbHOW HArpy3KH,
KakK I10 COJIEP>KaHMI0, TAaK U TI0 BPEMEHU ISl BCEX IIKOJIBHUKOB B PABHOU MEpE;

5. MakcumanbHOE UCIOJIB30BAaHUE HAJTWYHOTO 3amaca 3HaHUW, MPUMEHSS pas-
JUYHBIE «XUTPOCTU» U «IPABAONOJO0OHBIC PACCYKICHUS», IJI MOJY4YSHUs OTBETa
MIPOCTHIM U OBICTPBIM CITIOCOOOM.

Nudopmanus 0 KOJUYIECTBE VIEOHBIX YACOB

Kypc paccuutan Ha 34 yaca. 3aHATHS TPOBOJASITCS OJVH Pa3 B HEJIEIIO.
Tema Kypca akTyaiibHa U MOKET OBITh MCIIOJB30BaHa YUUTEISIMA MAaTeMATUKU
npu noarotoBke k OI'D u EI'D.

DopMbl OPraHU3aLMI 00PA30BaTEJIbLHOI0 NMpoliecca




OCHOBHOW THN 3aHATHA — KOMOWHUpPOBaHHBIA ypok. Kaxmas Tema Kypca
HAYMHAETCS C TIOCTAHOBKM 3a/auyd. TeopeTHueckuil Matepuan uziaraercs B Gpopme
MUHH Jiekuuu. [locne u3ydeHns: TEOpeTUUECKOTO MATEpUAIIa BBIMOJIHAKOTCS MPaKTH-
YECKUE 3a/IaHUsI ISl €r0 3aKPEIUICHHUS.

3aHATUSL CTPOATCS C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEW 00YyYaroluxcs,
UX TEMIIA BOCIIPUATHS U YPOBHS YCBOEHUSI MaTEpHAIIA.

B xone o0y4yeHus nepuoANYecKd MPOBOAATCS HENPOIOJIKUTENbHBIE, pacCUu-
TaHHbIE HAa 5-10 MUHYT, TE€CTOBbIC MCHBITAHUA JJISI ONPE/IeTICHUS TIyOUHbI 3HAHUN U
CKOPOCTH BBINIOJIHEHUA 3aiaHuil. KOHTpoabHbIE 3aMepbl 00ecreunBaoT dPpPeKTrB-
HYI0O 00paTHYIO CBSI3b, MO3BOJISIIOLIYI0 OOYYalOIIMM U OOyYaromuMcsi KOPPEKTUPO-
BaTh CBOIO JIEATEIBHOCTD.

Kpome Toro, mporpamma MNpeanojaraeT HCHOJb30BaHHE Takux (opm, Kak:
YPOK pelIeHus 3a/1a4; YPOK CUCTEMATU3ALMU U KOPPEKIMHU 3HAHUM; YPOK-IIPAKTHUKYM
U Jp.

CucremMarnueckoe MOBTOPEHHUE CIOCOOCTBYET Oosiee LETOCTHOMY OCMBbICTE-
HUIO M3YYEHHOI'0 MaTepuaia, MOCKOJIbKY LieJIeHaNpaBiIeHHOe o0pallleHue K U3y4eH-
HBIM paHee TeMaM I03BOJISIET YYalllUMCs BCTPAauBaTh HOBBIE MOHATHUSL B CUCTEMY YK€
OCBOCHHBIX 3HAHUM.

TexHoJJ0ruu 00y4eHus

JIns peanusanuy nporpaMMbl Kypca B KJIACCE HUCTIOIB3YIOTCS CIEAYIOIIMNE TEX-
HOJIOTHH: TeXHoJorus npobisemuoro ooydenusi, UKT, nunTepakTUBHBIE TEXHOJIOTHH,
TEXHOJIOTHS Pa3BUBAIOLIECTO OOYUCHHS, TEXHOJOTHH JINYHOCTHO-OPUEHTUPOBAHHOTO
o0yueHusl.

MexaHnu3mMbl GOPMUPOBAHNS KJIIYEBbIX KOMIETCHIINH 00VIAIOIIIHXCS

OcHOBHBIC MeEXaHW3MbI (DOPMUPOBAHMS KITFOUYECBBIX KOMIICTCHIIMH, 00OydJaro-
IUXCSI: PEIICHUE TECTOB, CAaMOCTOsITEIbHAsT paboTa, paboTa B MajbIX TPyIIax, Mo-
JeaupoBaHue, paboTa ¢ TaOIUIaMH, BBITIOJTHEHUE MCCIICIOBATEIBCKUX, ITPOOIEMHBIX
3aJIaHHl, B XOJI¢ Kypca ydJaluMcs MpeIaraloTcsl pa3jIMyHOrO THIIA CIIOKHOCTH 3a-
JIauH.

Buanl v hopMBI KOHTPOJIS




Bunamu u popmamMu KOHTpOJISI TpH OOYUEHUH y4aluxcs B 9 Kiacce sBISIOT-
Csl: TEKYUIUH KOHTPOJb YPOBHSI YCBOCHHUSI MaTepHalia, KOTOPbIA OCYLIECTBISETCS IO
pe3yJibTaTaM BBIIIOJIHEHUS YYAIIUMUCSA CaMOCTOSITENIbHBIX, IPAKTUYECKUX U J1adopa-
TOpHBIX paboT. [IpuCyTCTBYeT Kak Ka4yeCTBEHHAsA, TAK U KOJIMYECTBEHHAsI OLICHKA Jie-
areiapbHOCTU. KauecTBeHHas oleHKa Oa3upyeTcs Ha aHajdu3e YPOBHS MOTHUBALUU
y4yalmxcs, HUX OOLIECTBEHHOM IIOBEJICHUHU, CAMOCTOSATEIBHOCTH B OpraHMU3allU
y4eOHOTO TPy/a, a TAK)KE OIEHKE YPOBHS aJanTallii K MPEIOKEHHON KU3HEHHOM
CUTyaluu (cllauM dK3aMeHa 1o matematruke B popme OI'D). KonnuecTBeHHas OLieHKa
MpeaHa3HayeHa i1 CHaOXKeHUsl ydanmxcs oObeKTUBHOM MHpopManuend 00 oBaje-
HUW UMM YYEOHBIM MAaTEPHUAJIOM U MPOU3BOAMUTCS MO NATHOAIbHOM cucteme. Uto-
roBoi (OpMON KOHTPOJIS, MOABOJALICH HM3ydeHHE Kypca K JIOTMUECKOMY 3aBepllie-
HUIO, SIBJIIETCS TECTOBas paboTa.

IlnaHupyeMblid YPOBEHDb NOJATOTOBKH HA KOHEIl Y4e0HOI0 rojaa

Ha ocHOBe mocCTaBlI€HHBIX 3a/1a4 MPEAIoaraeTcs, YTo y4yalluecs JOCTUTHYT
CIEAYIOIINX PE3YyJIbTATOB:
o OBnaneroT o0IMMHU YHUBEPCATHHBIMH IPUEMaMH U MOAX0JaMU K PEIICHUIO
3aJlaHUil TeCTA.
o YCBOSIT OCHOBHBIE IPUEMBI MBICIIUTEIILHOTO TIOMCKA.
« BripaboraroT ymenus:
o CaMOKOHTPOJIb BPEMEHU BBITIOJHECHUS 33IaHHI;
o OIICHKa OOBEKTHUBHON U CYObEKTUBHON TPYIHOCTH 3aJaHUN M, COOTBET-
CTBEHHO, Pa3yMHBIN BBIOOP ITUX 3aJaHUN;
o MPUKHUAKA TPAHMI] PE3YbTATOB;
o TPHUEM «CTHPATIBHOTO ABUKEHUS (IO TECTY).
APUOMETHUKA
HayyJaTcs
® BBITIOJIHATH YCTHO apuU(METUUECKHE IEHCTBUS: CIIOKCHHE W BHIYMTAHHE
JIBY3HAYHBIX YMCEJ U JECATUYHBIX Jpo0ei ¢ IByMs 3HaKaMH, yMHOKEHHUE OJHO3HAY-
HBIX YHCell, apu(MeTHuecKre onepanui ¢ OOBIKHOBEHHBIMHU JIPOOSMH C OJHO3HAY-

HBIM 3HaAMCHATCJIEM U YUCIIUTCICM,



® TEePEXOUThH OT OAHOU (hOPMBI 3AMTUCH YKCET K APYTOM, MPECTABIATh IECs-
TUYHYIO JpOoOb B BHUJIC€ OOBIKHOBEHHOW M B MPOCTEUINNX CIy4dasx OOBIKHOBEHHYIO B
BUJIE JIECATUYHOM, MPOIEHTHI — B BUJIE IPOOU U POOb — B BUJIE MIPOILICHTOB; 3aIUCHI-
BaTh OOJIBIIIKE U MaJIble YKCIIa C UCMOJIb30BAHUEM 1IEJIBIX CTETICHEH Yncia AecsTh,

® BEHITIOJIHATH apU(PMETHUECKUE JACHCTBUS C PAllMOHAIBHBIMUA YUCIIAMH, CPaB-
HUBATh PalMOHAIbHBIC U JCHCTBUTEIbHBIC YMCIIA; HAXOJUTh B HECIOXKHBIX CIydasx
3HAUEHHUS CTENEHEH C LEIbIMU MOKa3aTeNIIMU U KOPHEW; HaXOIUTh 3HAYEHUSI YUCIIO-
BBIX BBIPQ)KCHUM;

® OKPYIJIATH LEJIbIe YKCTIA U JECATUYHBIC IpOoOU, HAXOAUTh MPUOTHKEHUS YH-
CeJI C HEJIOCTATKOM U C U30BITKOM, BBITIOJIHATH OIEHKY YMCJIOBBIX BBIPAXKCHUM;

® [I0JI30BAaTHCS OCHOBHBIMH SIWHHUIIAMH JJIMHBI, MAcChl, BPEMEHH, CKOPOCTH,
omaau, o0beMa; BbIpakaTh 0oJjiee KpPyMHBIE €IUWHUIIBI yepe3 0oJjiee MEJKUE U
Hao00OpOT;

® pemaTh TEKCTOBBIC 3a/1a4M, BKIIIOYAsl 3a7]a4d, CBSI3aHHBIE C OTHOIIICHUEM H C
MIPOTIOPITMOHAIBHOCTRIO BEIMUWH, APOOSMHU U TIPOIIEHTAMU;

® UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTHUECKOU JCATENb-
HOCTH ¥ TIOBCETHEBHOW KU3HU JIJISI:

- pEIICHHs] HECJOKHBIX MPAKTUYCCKUX PACUETHBIX 3aj7ad, B TOM YHCIIE C HC-
MOJIb30BAaHUEM TPU HEOOXOJAMMOCTH CIPABOYHBIX MATEPHAIIOB, KAIBKYJIATOPA, KOM-
NBIOTEPA;

- YCTHOW MPUKHUIKU U OIICHKU Pe3yJibTaTa BBIYHMCIICHUI; TPOBEPKH PE3yJibTaTa
BBIYHCIICHUSI C UCTIOIH30BAHUEM PA3IMYHBIX TIPHEMOB;

- MHTEPNIPETANHA PE3yJbTaTOB PEIICHUS 3aJad ¢ YY4ETOM OTpaHWYCHUH, CBS-
3aHHBIX C peaTbHBIMH CBOMCTBAMHU PacCMaTPUBAEMBIX MTPOIIECCOB U SBJICHUMN.

AJITEBPA
Hay4Jarcs

® COCTaBJISITh OYKBEHHBIC BBIPAKECHHUS U (POPMYJIBI 10 YCIOBHSIM 3a/1ad; OCY-
IIECTBJISITh B BEIPAXKEHUSIX U (DOpMYJIaX YUCIOBBIE MOJICTAHOBKH U BBIMOJIHATH COOT-
BETCTBYIOIIME BBIUMCIEHUS, OCYIIECTBIIATh MOJCTAHOBKY OJIHOI'O BBIPAXKEHUS B JIPY-

roe; BbIpaxaTb U3 GOopMyJl OJIHY IEPEMEHHYIO Yepe3 OCTANIbHBIE,



® BBIIIOJHATH OCHOBHBIE JIECTBUS CO CTENEHSAMM C LEJIBIMU MOKA3ATEISIMU, C
MHOTOWICHAMH U C aIre0pandyecKUMH JpO0sSMHU; BBIIOJIHATD PA3JI0KEHUE MHOTOYJIe-
HOB Ha MHOYXUTEJH; BBIMOJHATH TOXKJIECTBEHHBIE MPEoOpa3oBaHUs PAMOHATBHBIX
BBIPAKCHUU,

® IIPUMEHSATH CBOWCTBA apU(PMETHUECKUX KBaJpaTHBIX KOPHEH AJIA BBIYUCIIC-
HUS 3HAYEHUH U MpeoOpa3oBaHUI YMCIOBBIX BBIPAXKEHUH, ColepKaIlUX KBaJIpaTHbIC
KOPHU;

e pellaTh JIMHEHHbIC, KBAJAPATHBIC YPABHEHHS U PAIMOHAIIBHBIE YpPaBHEHUS,
CBOJISIILIMECS K HUM, CUCTEMBI JIBYX JIMHEHMHBIX YPaBHEHHI U HECJIOKHbIC HEIMHEH-
HBIE CUCTEMBI;

e pemarh JIMHEWMHBIE U KBaJApaTHbIE HEPABEHCTBA C OJJHOM IEPEMEHHOM M HX
CUCTEMBI;

® pemiaTh TEKCTOBBIE 3a7a4d alNreOpandecKuM METOJ0M, UHTEPIPETUPOBATH
MOJIyYEHHBIH Pe3yJIbTaT, IPOBOJUTH OTOOP PELIEHUM, UCXOAS U3 (POPMYIHPOBKH 3a-
Ja4u;

® 1300pakaTh YMciIa TOYKAMHU Ha KOOPJIMHATHOM TIPSIMOW;

® OIpEeAeNsaTh KOOPAUHATHI TOYKHU IUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU
KOOpPANHATaMHU;

® 1300pakaTh MHOXKECTBO PEIICHUN JTUHEHHOTO HEPABEHCTBA;

® pacro3HaBaTh apUPMETHUYECKUE U TEOMETPUUECKHE MPOTPECCHU; PEIIaTh
3a/1a4M C UX MPUMEHEHUEM;

® IIPUMEHATH (POPMYJIBI OOIIETO WiIEHA U CYMMbI HECKOJIBKHUX MEPBbIX YJICHOB;

® HaxOJIWUTh 3HA4YCHUS (PYHKIMU, 3aaHHON (PopMyIoH, Tabmuilel, rpadhuKkom
10 €€ apryMEHTY;

® HaxoJIUTh 3HAYEHUE apryMeHTa IO 3HAYeHWIO0 (YHKIWHU, 3aJaHHOU Trpadu-
KOM HJIH TaOJIMIIEH;

® OmnpenensaTh CBOMCTBA (QyHKIMH 1O e€ rpaduKy; IPUMEHSITh Tpaduueckue

IIPEACTABIICHNS IIPU PELLICHUU YPABHEHUM, CUCTEM, HEPABEHCTB;



® ONHMCHIBATH CBOMCTBA M3ydeHHBIX (GyHKIMH (y=KX, rae k=0, y=kx+b, y=x?,
y=x3,y = E, y=+/x ), CTPOUTH UX TrpauKu;

® HCIIOJIH30BATh MPUOOPETCHHBIE 3HAHUS M YMEHUS B MPAKTHYCCKOU JCATENb-
HOCTH ¥ TIOBCETHEBHOW KU3HU JIJISI:

- BBITIOJIHEHUS PAcUYETOB MO (opMyJiaM, COCTaBICHUS (OPMYJI, BEIPAKAIOIINX
3aBUCUMOCTH MEXIYy peajbHbIMU BEJIMYMHAMU; HAXOXKICHUS HY>KHOU (POpMyIibl B
CIIPaBOYHBIX MaTepuajax;

- MOJICIIUPOBAHUSI MPAKTUYECKUX CUTYyallMil U HMCCIIEJIOBAHUH TMOCTPOEHHBIX
MOJICIICH C UCTIOJIb30BAaHUEM arapara aareopsl;

- ONHUCAHUS 3aBUCUMOCTEN MEXITy (PU3NYECKUMH BEIMYMHAMU COOTBETCTBY-
IOIMMHU (POPMYJIaMU MPU UCCIIETOBAHUU HECTIOKHBIX MPAKTUUECKUX CUTYaIUM;

- HHTEPIIPETAINU TPA(QUKOB peaTbHBIX 3aBUCUMOCTEH MEXTy BETUIHMHAMHU.

OJIEMEHTbBI JIOTYMKHU, KOMBUHATOPUKH, CTATUCTUKN U TEO-
PUM BEPOSITHOCTEM
Hay4Jarcs

® IIPOBOJIUTH HECIOKHBIE JOKA3aTeIbCTBA, MOJIYy4YaTh MPOCTEHIITNE CIIEICTBUS
W3 M3BECTHBIX WM paHee MOJIYYCHHBIX YTBEP)KICHUH, OIICHUBATh JIOTHUYECKYIO Tpa-
BWJIBHOCTB PACCYKJICHH;

® UCIIOJIb30BATh MPUMEPHI JUIsl UJUTFOCTPALIMKM U KOHTPIIPUMEPHI JJI OTIPOBEP-
YKEHUS YTBEPKIACHU;

¢ U3BJICKaTh MHGOPMAIIHMIO, TIPEACTABICHHYIO B TaOJMIaX, HAa JHarpamMmax,
rpaduKax; COCTaBJISATh TAOIUIIBI, CTPOUTH TUATPAMMBI U TPAPUKY;

® pemrath KOMOWHATOPHBIC 33/1a4M ITyTEM CHUCTEMATHYECKOTO Tepedopa BO3-
MOKHBIX BAPUAHTOB, BBIYUCIIATH CPEIHAC 3HAUCHUS PE3YIhbTaTOB H3MEPEHUH;

® HAXOJIUTh YaCTOTY COOBITHS, UCTIONB3Ysl COOCTBEHHBIC HAOIOMICHUS U TOTO-
BbI€ CTATUCTUYECKUE JTAHHBIC;

® UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHUS B MPAKTUUECKOU JEesATENb-

HOCTH U HOBCG,Z[HGBHOﬁ KNU3HHU OJIA:



- BBICTPAMBaHMs apryMEHTAIlMU TPH J0Ka3aTeabcTBe (B (popme MoOHOIIOTA H
JIaora);

- pacro3HaBaHMS JIOTHUYECKH HEKOPPEKTHBIX PaCcCyKICHHI,

- 3aITMCU MAaTEMATUIECKUX YTBEPKICHUH, TOKA3aTEIbCTB;

- aHaJIM3a PEAbHBIX YHCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUC JHArpamM,
rpaduKoB, Ta0JIHUII;

- peIlIeHUs MPAKTHYECKUX 33]1ad B MOBCEIHEBHOW M MPO(ECCHOHABLHOM Jes-
TEJIBLHOCTH C HCITOJh30BAHUEM JICHCTBUI C YMCJIaMH, IPOILICHTOB, JITMH, ILIOIIAJICH,
00bEMOB, BPEMEHHU, CKOPOCTH;

- pelIeHUs y4eOHBIX M MPAKTUYCCKUX 3a/ad, TPEOYIOMMX CHCTEMAaTHICCKOTO
nepebopa BapuaHTOB;

- IOHUMAaHUSI CTATUCTUYECKHUX YTBEPIKICHU.

I'EOMETPUA
HaydJaTcs

® IPUMEHSATH OTPECICHUS BEKTOpPa U PaBHBIX BEKTOPOB; M300paXkaTh U 000-
3Ha4YaTh BEKTOPHI, OTKJIAJILIBATh OT JAHHOM TOYKH BEKTOP, PaBHBIN JaHHOMY; peIlaTh
3a/1a4H;

® OOBSCHATH, Kak OMPEACIIACTCS CyMMa IBYX U 00Jiee BEKTOPOB; 3HATH 3aKOHBI
CJIOKEHUSI BEKTOPOB, OMpENIETICHUE PAa3HOCTU JBYX BEKTOPOB; 3HATh, KAKOW BEKTOP
Ha3bIBACTCS MPOTUBOIOJIOKHBIM JAaHHOMY; YMETh CTPOUTh CYMMY JBYX U OoJjiee J1aH-
HBIX BEKTOPOB, IOJB3YSICh IMpaBUJIaMH TPEYTOJIbHHWKA, TapajljiesorpaMma, MHOTO-
YTOJIBHUKA, CTPOUTH PA3HOCTH JABYX JAHHBIX BEKTOPOB; PEIIATh 3a/1a4H;

® Y3HAIOT, KaKOW BEKTOp HA3bIBACTCS NPOW3BEIACHHUEM BEKTOpAa Ha YHCIIO;
yMeTh (POPMYIIMPOBATH CBOWCTBA YMHOKEHHUS BEKTOPA Ha YMCIIO; 3HATh, KAKOW OTpe-
30K HA3bIBACTCS CPENHEH JIMHHWEHW Tpamemnuu; yMeTh (popMyIupoBaTh M JOKA3bIBATh
TEOpEMY O CpeIHEH JIMHUY TpaIelny; peliaTh 3a1a4u;

¢ y3HAIOT (POPMYIMPOBKH M JOKA3aTEIbCTBA JJEMMBI O KOJUTMHEAPHBIX BEKTO-
pax W TEOPEMBI O Pa3JIOKCHUH BEKTOpPA MO JBYM HEKOJJIMHEAPHBIM BEKTOpPaM, Ipa-
BWJIA JCHCTBUI HaJ BEKTOPAMH C 3aJaHHBIMHA KOOPAWHATAMH; YMETh peliaTh 3a7a4H;

® Y3HAIOT, KaK BBIBOAUTH (POPMYJIbl KOOPJAUHAT BEKTOpa 4Yepe3 KOOPIAUHATHI



€ro KOHIIA W Hadajia, KOOPJIWHAT CePEANHBI OTPE3Ka, IMHBI BEKTOPA M PACCTOSHHUS
MEXy IBYMS TOUYKaMU; PEIIaTh 3a0a49H;

® Y3HAIOT, KaK BBIBOJIUTh YPAaBHEHHUS OKPYKHOCTU M TIPSMOM; CTPOUTH OKPYK-
HOCTH U IIpsIMbIE, 33JIaHHBIC YPAaBHCHUSIMHU, PeIlIaTh 3a1a4H;

® Y3HAIOT, KaK BBOJATCA CHUHYC, KOCMHYC M TaHreHc yriaos ot 0° mo 180°%
YMETh JIOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO; 3HATH (hOPMYJIBI JIJIsI
BBIYMCIICHUS KOOPJWHAT TOYKH; peIllaTh 3a1a4H,

e Y3HAIOT W HAy4yaTCs JOKa3bIBaTh TEOPEMY O IUIOIIAANA TPEYTroJbHUKA, TEO-
PEMBI CHHYCOB U KOCHHYCOB; YMETh peIlaTh 3a/1auu;

e HayyaTcs OOBSCHHUTH, YTO TAKOE yroj MEXIy BEKTOpaMH; 3HATh OIpeicIie-
HUE CKAJIIPHOTO TPOU3BEICHUS BEKTOPOB, YCIOBHUE MEPICHIUKYISIPHOCTH HEHYJIC-
BBIX BEKTOPOB, BHIPAKEHNE CKAISIPHOTO MPOM3BEICHUS B KOOPIWHATAX W €0 CBOM-
CTBa; peIlIaTh 3aJ1a4u,

® Y3HAIOT ONpEIeTICHNEe TPABMIBHOTO MHOTOYTOJIBHUKA; 3HATh M YMETh JOKa-
3BIBaTh TEOPEMBI 00 OKPY>KHOCTH, OTIMCAHHOW OKOJIO TIPaBHUIIBHOTO MHOTOYTOJILHHKA,
U OKPY>XHOCTH, BIIMCAHHON B TMPaBWJIBHBI MHOTOYTOJBHUK; 3HATh (DOPMYIIBI IS
BBIYHCIICHHSI yTJiia, TUIOMAIN U CTOPOHBI MPAaBUILHOTO MHOTOYTOJBHUKA U pajuyca
BIIMCAHHON B HEro OKPYKHOCTH; YMETh UX BBIBECTH U IMIPUMEHSTH IIPH PEIICHUH 3a-
Jag,

e y3HAIOT (HOPMYJIBI JITMHBI OKPYKHOCTH U AYTH OKPY>KHOCTH, TUIOIIAIHA KPY-
ra ¥ KpyroBoro CEeKTopa; yMeTh IPUMEHSTh UX MPHU PEIICHUN 3a/1a4;

® Haydarcsi OOBSICHATH, YTO TaKOE OTOOpaKeHHE TUIOCKOCTH Ha ceOsi; 3HATh
OTpe/IeICHUE IBH)KCHUS TIJIOCKOCTH; YMETh JOKa3bIBaTh, YTO OCEBas M IICHTpaIbHAS
CUMMETPHH SBIISIIOTCS ABYIKCHHUSIMHU M YTO MPU JBHKEHUH OTPE30K OTOOpakaeTcs Ha
OTPE30K, a TPEYTOJIbHUK — Ha PABHBIN €My TPEYTOJIbHUK; PEIIaTh 3a1a4H;

® yMETh OOBSICHHUTH, YTO TAKOE IMapajuIeIbHBIN NMEPEHOC W MOBOPOT; JOKa3bI-
BaTh, YTO IMApaJUICIbHBIN TIEPEHOC W MOBOPOT SIBIISIOTCS ABWKCHHUSMHU IIJIOCKOCTH,
pemarh 3a71a4u;

® Y3HAIOT MPEJCTABJICHUS O MPOCTEHIITUX MHOTOTPAaHHUKAX, TelaX U MOBEPX-

HOCTAX B IIPOCTPAHCTBE, 3HATDH (I)OpMy.TIBI JJIA BBIYUCIICHUS HJIOHI&IICI\/’I HOBCpXHOCTeﬁ



1 00BEMOB TeT.

®opmuposBanue YY/{

PeryasituBubie YY /|

— onpeoensamy UENb NEATEIBHOCTH HA YPOKE C MMOMOIIBIO YUUTEIS U CAMOCTO-
ATEJIBHO;

— yuumwvcsi COBMECTHO C y4HTENeM OOHApYXKUBATh U (DoOpMYauposams yueo-
HYI0 NpoOemy;

— YUUMbCA NAAHUPOS8amMb YIEOHYIO NESITEIbHOCTD HA YPOKE;

— 8bICKA3bI6AMb CBOIO BEPCHIO, MbITATHCA Mpejiaratb Crnocod €€ MpoBEpKU
(Ha OCHOBE MPOYKTUBHBIX 33JJaHUI B yUEOHUKE);

— paboras 1o NpeIoKEHHOMY IIJIaHy, UCHOIb308amb HEOOXOIUMBIE CPEACTBA
(Yy4yeOHUK, KOMITBIOTEP U UHCTPYMEHTBHI);

— onpedensimy YCHEIIHOCTb BHIIIOJHEHHS CBOETO 33JaHUs B JUAJIOTE C yYUTe-
JEM.

CpenctBoM (GopMHpOBaHUSI PETYISATUBHBIX JACHCTBUM CIyKaT TEXHOJOTHS
npo0JIEMHOTO JUaiora Ha 3Tarne M3y4eHHs HOBOI'O MaTepuaia U TeXHOJIOTHs OLleHH-
BaHMs 00pa30BaTEIbHBIX JOCTUKEHUHN (YUEOHBIX yCIIEXOB).

ITo3naBareabHble YY/I:

— OPUEHTUPOBATHCS B CBOEW CHUCTEME 3HAHWW: NOHUMAMb, YTO HYXHA JIOIOJI-
HUTEIbHAs HH(pOopManus (3HaHUA) UIsl pelieHus: yueOHOM 3ajauu B OJIMH 111ar;

— Oenamb TIPENBAPUTEIBLHBIN 0mOOp UCTOYHUKOB MH(OpMALUU AJI pELIeHUs
y4eOHOM 3a/1auu;

— J100bIBaTh HOBBIE 3HAHMS: HAXOOUmMb HEOOXOAMMYIO MH(OpManuio, Kak B
y4eOHHKE, TaK U B MPEUIOKEHHBIX YUUTEIEM CIOBApAX, ClIpaBOUHUKaX U MHTepHeT-
pecypcax;

— J100bIBaTh HOBBIE 3HAHMUS: U361eKamsb WH(POPMAIMIO, MPEICTABICHHYIO B
pa3HbIX (popMax (TekcT, TadauIa, CXeMa, WIUTFOCTPaLUs U JIp.);

— mnepepadaTbiBaTh MOMYyYEHHYIO HHPOPMAIUIO. Habiodams u 0elams CaMo-

CTOSITEILHBIC 8b16000l.



CpenctBoM (opMUpPOBaHHUs MO3HABATENbHBIX ACUCTBUI CIYXKHUT y4eOHBIN Ma-

Tepual U 3aJaHusl y4eOHHKa, 00eCIIeUHBAIOLIUE TEPBYIO JUHUIO Pa3BUTUS — YMEHUE

OOBSICHSATH MHD.

KommynukaTusubie YY1

— HOHOCHUTDH CBOIO INO3HUIHUIO JO APYIUX: 0¢0pM]Z}ZI’I’Ib CBOIO MBICJIb B YCTHOﬁ u

NUCbMEHHOM peuu (Ha ypOBHE MPEJIJIOKEHUS UM HEOOJBIIIOTO TEKCTA);

CIIylIaTh ¥ IOHUMATh peysb Opyeux;
BBIPA3UTEIIBHO YUMAamy U NepecKasvléams TEKCT;
eécmynams B 0ecely Ha YPOKE U B KU3HU;

COBMCCTHO aOZOGCZpuSCZWle}Z O ITpaBHJIaX O6Hl€HI/I$I N ITOBCACHUA B IIKOJIC U

CJICOOBATh UM,

— YUYHUTBCA 6blnoJiHAMb PA3JIMIHBIC POJIM B TI'PYIIIC (J'II/II[Cpa, HUCIIOJIHUTCIIA,

KpUTHKA).

CpGI[CTBOM q)OpMHpOBaHI/IH KOMMYHHKATHUBHBIX I[GﬁCTBHﬁ CIIyKaT TCXHOJIOI'UA

npobsieMHOro auanora (moOyXAaromui U MOABOASAIIMN AUANIOr), TEXHOJIOTHUS MPO-

AYKTHBHOI'O YTCHHA U OpraHU3aluAa pa6OTI>I B MAJIbIX I'PYIIIIax.

CTpVKTYpa Kypca

Kypc paccuutan Ha 34 3aHatusi. BKiItoueHHBIM B TporpaMMy MaTepuall Mpe-

[moJraracT IIOBTOPCHUC U er’Iy@HGHHG CIcayromux pasacioB MaTCMATUKH!

BoipaxkeHust 1 ux nmpeoOpa3oBaHus.
YpaBHEHUS U CUCTEMBI YPAaBHEHUM.
Hepagencraa.

DyHKIUH.

TexcToBEIE 3a1a4M.



Coaep:xanue mporpaMMbl

Tema 1 Yucna u Boipaxxenus. [IpeodpazoBanne BbipaxkeHUil

CBoOICTBa CTENEHU C HAaTypalbHBIM M LIEJbIM NoKa3aTensimMu. CBolicTBa apudg-
METHYECKOI0 KBaJpaTHOro KopHs. CranmapTHeId BuJ yucia. GopMyiibl cOKpamieH-
HOTO yMHOXeHMS. [IpuéMbl pasiiokeHUs Ha MHOXKHUTENIN. BrlpakeHne nepeMeHHOU
u3 Gpopmyisl. HaxoxxneHue 3HaueHUN MepeMeHHOM.

Tema 2 YpaBHeHust

Crioco0b! penieHys pa3InyHbIX YpaBHEHUN (JIMHEMHBIX, KBaJPATHBIX U CBOJU-
MBIX K HUM, IpOOHO-PALIMOHATIBHBIX U YPABHEHHI BBICIIUX CTEIICHEN).

Tema 3 Cucrembl ypaBHeHHMH

Pa3znuyHble METOJBI PEIICHUs] CUCTEM ypaBHEHUH (TpauyecKuii, METo Moj-
CTAHOBKH, METOJ| cJokeHHus). [I[puMeHeHne crnenualibHbIX TPUEMOB IPHU PELICHUN
CHUCTEM YPaBHEHUU.

Tema 4 HepaBeHcTBa

CrocoObl perieHus pa3IuvyHbIX HEPABEHCTB (YMCIIOBBIX, JMHEUHBIX, KBaJpaT-
HbIX). Meton uHTepBanoB. OOnacTe ompeaeneHus BblpaxkeHus. CucreMsl Hepa-
BEHCTB.

Tema S OyHkuMu U UX rpaQpuku

VYpaBHeHus npsmbix, napadon, runepoosn. ['eomeTpuueckuii cMbici K03 hu-
LMEHTOB ISl YpaBHEHUU MpsAMOW M napadosbl. OyHKIMU, UX CBOWCTBA U rpaduKu
(yuHeliHasi, 0OpaTHO MPOMOPIMOHAbHAS, KBaApaTuyHas M Jp.) «CUUTHIBAaHHE)
CBOMCTB (PyHKIMU 10 €€ rpaguky. AHaau3upoBaHue rpauKoB, OMUCHIBAIOIINX 3a-
BUCHUMOCTb MEX]ly BEIUYMHAMHU. YCTAaHOBJIEHHE COOTBETCTBHUS MEXAY rpaduKoM
GyHKIUY 1 €€ aHATUTUYECKUM 3aJaHHEM.

Tema 6 Ilnanumerpusn

Bekrtopel. Meton koopaumHat. COOTHOIIEHUST MEXIY CTOPOHAMHM M YIJIAMH
TpeyrojabHuka. OKpyxkHOCTb. J[TMHa OKpY>KHOCTH U Tuiouanb kpyra. [lmomanu ¢u-
ryp.

[Tono6ubie TpeyronpHuku. YeTelpéxyroapHuku. [lapannensabie npsMole.

Tema 7 ApudpMerndeckasi M reOMeTPHUIECKAs MPOrPeccH U



Omnpenenenve apuMeTUIECKON M T€OMETPUUECKOl mporpeccuil. Pexyppent-
Hast (opmyna. PopMyna Mm-oro ujaeHa. XapakTepucTuueckoe coiicTBo. Cymma m-
nepBbIX WieHOB. KoMOMHUPOBaHHBIE 3a/1a4M.

Tema 8 TexcToBbIe 321241

3ajaun Ha MPOLEHTHI. 3a/1a4l Ha «IBUKEHUEY», HA «KOHIICHTPALUIO», HA «CMe-
CH U CIUIaBbl», Ha «paboTy». 3ajaul F€OMETPUUECKOTO COJEPIKaHUSI.

Tema 9 YpaBHeHuUs1 U HEPAaBEHCTBA C MOAYJIEM

Monyns 4ucna, €ro reOMETpUYECKH CMBICI, OCHOBHBIE CBOMCTBA MOAYJIS.
VYpaBHEHUS 1 HEPABEHCTBA, COACPKAIINE 3HAK MOYJIS U CITOCOOBI UX PEIICHHUS.

Tema 10 YpaBHeHHs U HEPABEHCTBA ¢ IapaMeTPOM

JIuHeliHbIe U KBAaIpaTHbIC YPaBHEHUS M HEPABEHCTBA C MapaMeTPOM, CIIOCOOBI
ux pewenus. [Ipumenenue teopemsl Buera. PacnonoxkeHnne kopHEH KBaJpaTHOTO
YPaBHEHUSI OTHOCUTEIBHO 3aJaHHBIX TOUEK. CUCTEMBI IMHEHHBIX YPABHEHUM.

Tema 11 O60061IaK011I€E€ TOBTOPEHHE

Pemenue 3amauy M3 KOHTPOJIBHO-U3MEPUTENBHBIX MarepuanoB OI'D (meppas
9acTh).

Pemenue 3amay M3 KOHTPOJbHO-U3MEPUTENbHBIX MaTeprasioB OI'D (mosHbIid
TEKCT).

HUtoroBoe TecTupoBaHHUE.
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KanenuapHO-TeMaanecxoe IJIAHUPOBAHUE

S
= [ara npoBenenus
N Tema ypoka
ol 9-A 9-b 9-B 9-r
Z
1 | JleiicTBUSA ¢ pallMOHATBLHBIMU YHCIAMU
2 | JleficTBUsI C pallTMOHAIbHBIMH YHCIIAMHU
3 | Pacnonoxenne OEUCTBUTEIBHBIX YHCEI

Ha KOOPJIMHATHOU NMPSIMOU

D

BykBeHHBIE BBIpQXKEHHS M UX MPeoOpas3o-
BaHUsA. PopMyJibl COKPALLIEHHOTO YMHO-
KeHus. [Ipuémel pasinokeHuss Ha MHOXKHU-
TEJIN

5 | BykBeHHbIE BBIpaKEHUS U UX Tpeodpas3o-
BaHUsA. POpMyIibl COKPAIIEHHOTO YMHO-
keHus. [Ipué€mbl pa3imoxeHuss Ha MHOXHU-
TEJIN

6 | [lnarpammbl

\‘

['padux nuneitHON QyHKIMH

8 | YpaBHenne u ero kKopHH. JluHeliHbie
ypaBHEHUS

9 | YpaBuenue u ero xkopuu. KsaapaTtbie
ypaBHEHUS
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10

Pemenue napoOHO-pallMOHANBHBIX ypaB-
HEHUW U YPAaBHEHUH BBICIINX CTEIICHEU

11

MeTtonbl pelieHus CHUCTEM YpPaBHEHHI.
Meton moactaHoBku. Metoj anredpau-
YEeCKOI'0 CJIOKECHUS

12

Meton BBEAEHHS HOBBIX NEPEMEHHBIX.
Pemienne 3amay ¢ MOMOIIBIO CUCTEM
YpaBHEHUM

13

Crenenpr uymciia. CBOMCTBa CTEIEHU C
HaTypaJbHBIM U IEJIbIM MOKa3aTeIsIMU

14

BripaxxeHne mnepemMeHHON U3 (POpMYIIbI.
HaxoxneHue 3HaueHri IepeMEHHON

15

Panmonanbubsie HEpaBeHCTBA. MeToa HH-
TepBajoB. Haxoxnenue obnactu omnpene-
JICHUS BBIPAKCHUS

16

Pemenue CUCTCM, COICPIKAIIUX JINHEH-
HBIC 1 KBAAPATHBIC HCPABCHCTBA

17

HepaBeHCTBa N CHCTCMbI HCPABCHCTB C
ABYM: IICPCMCHHBIMHU

18

YpaBHeHUS NPSIMBIX, MTapado, TUIEPOOIL.
["'eomeTpuyeckuii cMbICT KOIPHUIIUEHTOB
JUTsl ypaBHEHU MTPSIMOM M TapadoJIbl

19

®yHKIMHU, UX cCBOMCTBA U rpaduku. Cuu-
ThIBAHUE CBOMCTB (PYHKIMU 1O €€ rpadu-

KY

20

VYCTaHOBIIEHHE  COOTBETCTBUSI ~ MEXIY
rpadukoM QYHKIIUU U €€ aHATUTUUYECKUM
3aJlaHueM

21

Bekropel. Meton koopauHat. Iliomaau
uryp

22

CooTHOIIIEHUSI MEXIy CTOPOHAMU M YT-
Jamu  TpeyronbHuka. I[logoGHble Tpe-
YTOJIbHUKH

23

OKpyXHOCTh. [[mMHA OKpPYXHOCTH H
TJIONIA]b Kpyra

24

PemieHrie  HECOXKHBIX  MPAKTUYECKUX
pacyeTHBIX 3a/1ay, CBSI3aHHBIX C OTHOIIE-
HUEM, TPONOPIUOHATBHOCTBIO BEJIWYUH,
npo0simu, miporieHTamu. OIeHKa W TpH-
KHMJIKA [IPU MIPAKTUYECKHUX PacyeTax

25

Pemenue TeKCTOBBIX 3aJa4 Ha ABMXKCHUC

26

33,[[3‘11/1 Ha IPOLCHTLI, HA KOHIOCHTPAILIKUIO,
Ha CMCCH U CIIJIaBbI

27

Pemenue 3aa4  Ha COBMECTHYIO paboTy




28

Monynb 4ucna, €ro TeOMETPUYECKHUMN
CMBICJI, OCHOBHBIE CBOMCTBA MOYJIS

29

YPaBHCHI/IH N HCPABCHCTBA, COACPIKAIIUC
3HAK MOAYJIA U CITOCOOBI MX PCUICHUA

30

JluHeliHbIE W KBaApATHBIE YPABHEHUS H
HEPaBEHCTBA C MapaMEeTPOM, CIIOCOOBI HX
pemenus. [Ipumenenue teopemsl Buera

31

PacrionoxkeHne KOpHEl  KBagpaTHOIO
YpaBHEHUSI OTHOCHUTEJIBHO 3aJaHHBIX TO-
yeK. CHCTeMbl TMHEHHBIX YPABHEHHM

32

Pemenune 3amay M3 KOHTPOJIBHO-
u3MepuTenbHbIX MatepuanoB OI'D (mep-
Basl 4aCTh)

33

Pemienne 3amau w3 KOHTPOJIBHO-
u3MepuTeIbHbIX MatepuanioB OI'D (BTo-
pasi 4acTh)

34

Htorosoe tectupoBanue




