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IHosicHuTeIbHAA 3aMICKA

JlanHasi mporpamMma 3JIEKTUBHOTO Kypca TpelHa3HadeHa /i oOydarommxcs 9-X KIaccoB
0011e00pa3oBaTeNbHBIX YUPEKIECHUN M paccunTaHa Ha 34 vaca. OHa mpemHa3HaueHa ISl TOBBIMICHUS
3P PEKTUBHOCTH TOATOTOBKK oOywaromuxcs 9 kiacca K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY IO
MaTeMaTUKe 332 KypC OCHOBHOM HIKOJIBI M MPEIyCMaTPUBAET MX MOATOTOBKY K JajbHEHIIEMY OOYy4eHHUIO B
CpeaHEN LIKOJIE.

[IporpamMma 31neKTUBHOTO Kypca coderaercs ¢ o0biM Y MK, pekoMeHJ0BaHHBIM K HCIIOJIb30BaHUIO
B oOpa3zoBaTeqpHOM Tmporecce. [IporpaMma 3IIEKTUBHOTO Kypca COTJIaCOBaHa C  TpeOOBaHUSIMH
rocy/1lapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAApTa U COJIEP’KAaHUEM OCHOBHBIX IPOTpaMM Kypca MaTeMaTUKU
OCHOBHOM IIKOJIBI.

[IporpamMmoii MIKOJBHOIO Kypca MaTeMaTHKU HE MPeSyCMOTpPEHbl 0000IIEHHE M CHUCTEMaTH3alus
3HAHMW MO pa3jMyHBIM pa3jesiaM, MOJTYYEHHBIX y4yallMMHCS 3a BeCch Nepuoj] oOydeHus ¢ 5 mo 9 kmacc.
OnexTuBHBIN Kypc «30paHHbIE BOIIPOCH MAaTEMATUKIW) MTO3BOJIUT CUCTEMAaTU3UPOBATh U YIIIyOUTh 3HAHUS
yyaluxcs IO pa3iuYHbIM pasjeliaM Kypca MaTeMaTUKH OCHOBHOM IIKOJbl (apumeruke, anredpe,
CTaTUCTUKE M TEOPUU BEPOSITHOCTEH, TreoMeTpuu). B JgaHHOM Kypce TakkKe paccMaTpUBarOTCs
HECTaHJapTHbIE 3aJaHUS, BBIXOJAIIUE 3a PAMKHU LIKOJBHOM NMporpaMmbl (rpaduKu ¢ MOAYJEM, KyCOUYHO-
3aJlaHHble (DYHKIUU, pEelIeHHE HECTaHAAPTHBIX YPAaBHEHUI U HEPABEHCTB U JIp.). 3HAHHE 3TOr0 MaTepuaia u
YMEHHE €ro MPUMEHSTh B MPAKTUYECKOW JESITeNbHOCTH MO3BOJIMT IIKOJbHUKAM pellaTh pa3HOOOpa3HbIe
3a/lauM pa3IMYHON CJIOXHOCTU U MOJTOTOBUTHCS K YCIIEIIHOM clade 3K3aMeHa B HOBOU (opmMe UTOroBOM
aTTecTaluu.

Kaxnoe 3ansiTue, a TakkKe BCe OHU B 1I€JIOM HampaBJeHbl HA TO, YTOOBI pa3BUTh UHTEPEC IIKOJIBHUKOB K
MpeaMeTy, TO3HAKOMHUTh UX C HOBBIMU MJIEIMU U METOJIaMHU, PacIIMPUTh MpeACTaBlIeHHne 00 U3y4aeMoM B
OCHOBHOM Kypce MaTepHalie, a rJIaBHOe, paCCMOTPETh HHTEPECHBIE 3a/Jauu.

OTOT Kypc mpeanaraeT ydalluMcsi 3HAaKOMCTBO C MAaTEMAaTHUKOM KakK C OOLIEKYJIbTYpHOW LEHHOCTHIO,
BBIPaOOTKOM MOHMMAaHHUA UMM TOTO, YTO MaTeMaTHKa SBJIETCSI HHCTPYMEHTOM IO3HAHUS OKPYKAIOLIETro
MHpa U CaMOTO ceOsl.

Ecnmm B uW3ydeHHMHM DPEIMETOB €CTECTBEHHOHAYYHOIO IMKJIA OYEHb BaXXHOE MECTO 3aHHMAET
SKCIEPUMEHT M HMMEHHO B IPOLECCE JKCIEPUMEHTa M OOCYXKAECHUS €ro OpraHu3allud U PEe3ysIbTaTOB
(GOpMUPYIOTCS M Pa3BUBAIOTCS MHTEPECHl YUEHUKA K JJAHHOMY IPEIMETY, TO B MaTeéMaTHKe SKBUBAIEHTOM
SKCIIEpUMEHTA SIBJISIETCS perieHue 3a1a4. CoOCTBEHHO BeCh KypC MaTeMaTHKH MOXKET ObITh IIOCTPOEH U, KaK
IIPaBUJIO, CTPOUTCS HA PELICHUH PA3IMYHBIX 110 CTEIICHU Ba)KHOCTHU U TPYAHOCTH 3a7ad.

Ileqb 3J1eKTHMBHOIO KypcCa: CUCTEMaTH3alMsl 3HAHUH M CHOCOOOB JEATENBHOCTH Y4allUXcs 10
MaTeMaTUKe 3a KypCc OCHOBHOW IIKOJIbI, TMOATOTOBKAa oOywaromuxcda 9 Kimacca K OCHOBHOMY
rocyJapCcTBEHHOMY 3K3aMeHyY 0 MaTemartuke. YcnemHas caaya OI'D, nepexon B 10 kiiacc 1o BeIOpaHHOMY
npobuo(IIpr HEOOXOTUMOCTH).

3agaum Kypcea:

obyuarowue: (popmuposanue nosnasamenvuvix u rocuyeckux Y'VJ/i)
— ®opmupoBanue "0a3bl 3HaHUN" IO anreOpe, TeOMETPUH U peaTbHON MaTeMaTHKE, ITO3BOJISIOIICH
OecIpensITCTBEHHO OTNIEpUPOBATh MAaTEMAaTHUECKUM MaTEepHUaIOM BHE 3aBUCUMOCTH OT criocoba
MIPOBEPKU 3HAHUU.

HayuuTh npaBuibHO# HHTEPHPETAIH CTIOPHBIX (POPMYIUPOBOK 3a1aHUH.
— Pa3BuUTH HaBBIKM PELICHUS TECTOB.
— Hayunts MakcumanbHo 2QpPEeKTUBHO pacipeensiaTh BpeMsi, OTBEJCHHOE Ha BBIIOTHEHUE
3a7aHus.
— IloaroroBuTts k ycnemnoi cnade OI'D no Mmaremaruke.

pazsusatowue: (hopmuposanue pecyramuenvix YVJ/I)

° YMCHUC CTaBUTh ICPEC coboit [eJIb — HeJenojJaranme, Kak ioCTaHOBKY yqeGHoﬁ 3aga4d Ha OCHOBC
COOTHECCHUS TOT'O, YTO YK€ U3BCCTHO U YCBOCHO ydalllUMCs, U TOT'O, YTO CIIC HCU3BCCTHO,



® [UIAHHPOBATH CBOIO padOTY - MJIAHUPOBAHME — OTNIPEACIICHUE MMOCIEA0BATEIIbHOCTU MTPOMEKYTOUHBIX
L[eJIel ¢ yYETOM KOHEYHOI'O Pe3yibTaTa; COCTaBJICHUE IUIaHA U NOCIIEA0BaTENbHOCTH IEHCTBUM;

® KOHTPOJIb B (hopMe cnudeHus criocoda AEHCTBUS U €ro pe3yiabTaTa ¢ 3alaHHbIM 3TAJIOHOM C IIEJIbIO
00HapyXEHUsI OTKJIOHEHUH U OTIMYUHN OT ITAJIOHA;

® OIIE€HKA - BBIJCICHUEC U OCO3HAHUEC yJallIUMCS TOTO, YTO YK€ YCBOCHO M YTO CIIC ITOJJIC)KUT YCBOCHMUIO,
OCO3HAaHUC Ka4Y€CTBa U YPOBHS YCBOCHU,;

gocnumamenvHvle: (hopmuposanue KOMMYHUKAMUBHBIX U TuyHOCIHbIX Y V]])
® ¢dopMHUpPOBATH YMEHHUE CITYIIaTh U BCTYNaTh B JUAJIOT;
® BOCIUTHIBATh OTBETCTBEHHOCTh M aKKYPaTHOCTH;

® y4yacTBOBATh B KOJUIEKTUBHOM OOCYKJE€HUH, MPH 3TOM YUUTHCS YMEHUIO OCO3HAHHO U MPOU3BOJIHHO
CTPOUTH PEYEBOE BHICKA3bIBAHUE B YCTHON U MUCbMEHHOM (opMme;

® cMbIC1000pa3oBaHMe T. €. YCTAHOBJICHUIO YYAIIUMUCS CBSI3U MEXK/Y LIETbI0 YUeOHOU NesTeIbHOCTH
U €e MOTUBOM, JAPYTUMHU CJIOBaMH, MEXKIY pe3yJlbTaTOM-IPOJAYKTOM Yy4Y€HHs, MOOYKIarouuM
NEeSATENBHOCTh, U TEM, PAJH YE€r0 OHA OCYIIECTBIISETCS, CAMOOPraHU3aLIHSL.

DyHKIUN Kypca

®  OpHEHTAIUs Ha COBEPIICHCTBOBAaHUE HABBIKOB MTO3HABATEIILHON, OPraHU3allMOHHOMN IeITeIbHOCTH;
e  KoMIleHcanus HenoctatkoB 3YH 1mmo maremaTtuke.

Metoabl u popMbl 00yUeHM s

Metonsl v hopMbl 00yUeHUsT OMPENEAoTC TPEOOBAHUSAMU O0YUYECHHUS, C Y4E€TOM HWHAMBUAYAIbHBIX U
BO3PACTHBIX OCOOCHHOCTEH yudalluxcs, pa3BUTHS U CAMOPA3BUTHUS JIMYHOCTU. B CBSI3UM € 3TUM OCHOBHBIE
MIPUOPUTETHI METOJMKHU U3yYEHHs Kypca:

e  00yd4eHHE Yepe3 OMBIT U COTPYAHUYECTBO;

®  yuYeT MHIMBHAYaIbHBIX 0COOEHHOCTEH M MOTPEOHOCTEH yJaInuXcs;

e  HMHTEPAKTUBHOCTH (paboTa B MajbIX TPYyIIax, POJEBbIE WIPbl, TPEHHHTH, BHE 3aHATHH - METOJ
IIPOEKTOB);

® JIMYHOCTHO - JESATENBLHOCTHBI M CYOBEKT — CYyOBEKTHBHBIH MMoaxoj (OoJblliee BHUMAaHHE K
JMYHOCTH YYAILETroCs, a HE LEJIAM YIUTENIs], PABHOIIPABHOE MX B3aMMOJIEHCTBHUE).

st pa®oThl ¢ yyamuMucs, 6€3yciIOBHO, IPUMEHHMbI Takue (OopMbl pabOThI, KaK JIEKIUS U CEMHUHAp.
[ToMuMO 3THX TpPaJULMOHHBIX (OPM pPEKOMEHIYETCS HCIMOJIb30BaTh TAKKe JUCKYCCHH, BBICTYIUIEHUS C
JOKJIa/IaMH, COJEP KALIMMU OTYET O BBIIOJHEHUH UHAMBUIYAJILHOTO MJIM I'PYNIIOBOTO JJOMAIIIHEr0 3aJaHus
WIA C COJOKJIaJaMH, JOTOJHSIOUMMH JIEKIUIO yduTens. Bo3aMokHbl pazmuuHble (OpMBI TBOpUYECKON
paloThI yJaluxcsi, Kak HalpuMep, «3allluTa peleHHus», OTYET MO pe3yabTaTaM «IIOMCKOBON» pabOThI Ha
oOpa3oBaTeNbHbIX caiiTax B MHTepHeTe no ykazaHHOM TeMe. Takum 00pazoM, JaHHBIA Kypc HE MCKIIOYAeT
BO3MO’KHOCTH IMPOEKTHOH JEATENbHOCTH YUYaIMXCsl BO BHEYpOUYHOE BpeMs. MITorom Takoil AesTeNbHOCTH
MOTYT OBbITh TBOPYECKHE PAOOTHI.

[Ipennaraemslii Kypc SIBISICTCS Pa3BUTHEM CHUCTEMbI paHee MPUOOPETEHHBIX NMPOrPaMMHBIX 3HAHUMH, €To
LIeJIb - CO3/1aTh LIEJIOCTHOE IMPEJICTABICHHE O TEME U 3HAYUTEIbHO PACUIMPUTH CIEKTP 3a1ad, MOCHIbHBIX
Ui yqamuxcsi. Bce cBoiicTBa, BXOAAIIME B KYpC, U UX JOKA3aTeNbCTBA HE BBI30OBYT TPYAHOCTH Y y4YaIllUXCs,



T.K. HE COAEpXKAT TIPOMO3AKMX BBIKIANOK, a KaXI0€ IMpeablaylliee TIOTOBUT mnocuenyoomee. Ilpu
HANpaBJISIOMEH POJIM yYUTENS IIKOJIBHUKA MOTYT CaMOCTOSATENBHO CHOPMYIHUPOBATH HOBBIC Ui HUX
CBOMCTBA M JaXe J0Ka3aTh MX. Bce MOJDKHO pacnosaratb K CaMOCTOSTEIbHOMY IIOMCKY M IIOBBIIIATH
HMHTEpeC K H3y4deHuro npeamera. IIpencraBisiss ydamumcs BO3MOKHOCTb OCMBICIWTB CBOWMCTBA M HX
JI0Ka3aTeIbCTBA, YUUTENb PA3BUBACT F€OMETPUUECKYIO HHTYHUIINIO, 0€3 KOTOPOH HEMBICIIMO TBOPYECTBO.

Takum oOpa3om, mporpaMMa NpPUMEHHMMA JUIsl Pa3jIMYHBIX TPYII HIKOJBHUKOB, B TOM 4YHUCIE, HE
HMMEIOLUX XOpouIeil MoAroToBKU. B 3TOM ciydae, yuyuTelb MOKET Cy3UTh TpeOOBaHMS U MPEIJIOKUTH B
Ka4yecTBE JOMAIIHUX 3aJJaHUid CO3/IaHUE TBOPYECKHX pabOT, MPHU 3TOM y JeTel pa3BUBACTCS MHTYHTHUBHO-
aCCOLIMAaTUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, IOMOYKET UM IIPH BBINOJIHEHUH 3a1anuil OI'D.

OcHoBHast (QYHKIUS Y4YUTEIs B JAaHHOM KYpCE€ COCTOMT B «COIPOBOKICHUW)» YYAIErocs B €ro
[103HABATEIbHOMN JEATEIbHOCTH, KOPPEKIIMHU paHee MOoIydeHHbIX yyamumucs 3YH.

HnaHpreMue pe3yJbTaThbl 0OCBOCHUA KypcCa

[Inanupyemble pe3yiabTaTbl OOY4EHMsI OTPaXKalOT CIEAYIOIIME YEThIpe KaTeropuu IMO3HaBaTEIbHON
obnactu:

3Hanue/MOHMMAaHUE:
BIIaJICHUE TEPMHHOM; BJaJICHUE DPA3IUYHBIMU SKBHUBAJECHTHBIMU MPEICTABICHUAMU (HampuMep, 4Hclia);
pacrnio3HaBaHue (Ha OCHOBE OIpEeNIeHUH, H3BECTHBIX CBOMCTB, C(HOPMUPOBAHHBIX MPEACTaBICHUI);
WCIO0JIb30BAHME DPA3IMUHBIX MaTEeMaTHYECKUX S3bIKOB (CHMBOJMYECKOTO, IpadHUueckoro), mepexoa OT
OJIHOTO SI3bIKa K IpYyroMy; HHTEpIIpETaLUsl.

YMeHue NPUMEHUTD AJITOPUTM!
UCIO0JIb30BaHNE (GOpMYJbl KaK alrOpuTMa BBIUMCICHHM; MPUMEHEHHE OCHOBHBIX IpaBUJ JEHCTBUH C
YHCllaMU, alredpandecKuMH BhIPRXKEHUSIMU; PEIIEeHHE OCHOBHBIX THUIIOB ypaBHEHHl, HEPABEHCTB, CHCTEM,
3az1a4.

YMeHue pelinTh MaTeMATHYECKYIO 32/1a4y:
3alaHusl, MpPU pEIIEHUH KOTOphIX TpedyeTrcss MpUMEHEHHE (aKTyalu3alus) CUCTEeMbl 3HAHUM;
npeoOpa3oBaHUe CBSI3eH MEXIY H3BECTHBIMU (haKTaMH; BKIIIOUEHHE W3BECTHBIX MOHITHH, MPUEMOB U
CHOCOOOB peIlIeHHs B HOBbIE CBS3H M OTHOILIEHUS, YMEHUE PACIIO3HATh CTaHJAPTHYIO 3a7a4y B U3MEHEHHOMN
hopmyIMpOBKE.

IlpyMeHeHWe 3HAHMI B )KH3HEHHBIX, PeAJbHBIX CUTYAIUAX:
3aaHusl, (POpMyIHpPOBKA KOTOPBIX «OO0JIe4eHa» B MPAKTUYECKYIO CHUTYAIMIO, 3HAKOMYIO y4alllUMCs W
OJU3KYIO UX )KU3HEHHOMY OTIBITY.

HartypaabHbie uncia. [poou. PannonanbHble yucsia

BBINYCKHUK HAYYUTCS:

* IOHUMATh OCOOCHHOCTH JCCATUYHOM CUCTEMBbI CUMCIICHUS;

* OTICPUPOBATH MOHSATHUSIMH, CBS3aHHBIMU C JICTUMOCTBIO HATYPAJIbHBIX YHCET,

* BBIpOKATh 4YHCJIA B JKBHBAJCHTHBIX (hopMmax, BbIOMpas HauOojee MOAXOJAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOM CUTYallUH;

* CPaBHUBATH ¥ YIIOPSIOYUBATH PAIIMOHAIBHBIC YHCIIA,

* BBINOJIHATh BBIYKMCICHHUS C paIlMOHAIBHBIMH YHUCIAMH, COYETas YCTHbIE M IHUCHbMEHHBIC TPUEMBI
BBIUMCIICHUH, TPUMEHEHNE KAIBKYIIATOPA;

* HCIIOJIb30BATh MOHITHS U YMEHHUsI, CBSI3aHHBIC C MPOMOPIMOHAILHOCTHIO BEIMYHMH, MPOICHTAMH, B XOJIE
pelIeHNs] MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 M3 CMEKHBIX MPEIMETOB, BBIMOJIHATH HECIOKHBIC MPAKTUYCCKHE
pacy€Tsl.

Buinycknux nonyuum 6ozmoorcnocmo:

* NO3HAKOMUMbCSL € NOZUYUOHHBIMU CUCIIEMAMU CHUCTEHUS ¢ OCHOBAHUAMU, omauyHbiMu om 10;

* yenyoums u pazeums NPeoCmasieHus 0 HAMYPAIbHbIX YUCIAX U CBOUCMBAX OeNUMOCTIL,

*  HAyyumvCs UCNONb306AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTICHUS, NPUOOPECmU  NPUBLIUKY
KOHMPOIUPOBAMb GbIUUCTIEHUS, 8b10UPASI NOOX0OAWUL OJi CUMYAYUU CHOCo0.

JlelicTBUTEILHBIE YN CIIA

BBINYCKHUK HAYYUTCS:




* UCIIOJIb30BaTh HAYAIILHBIC MIPEICTABICHHS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEI;

* ONIEPUPOBATH MOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603moxcnocms.:

* PA38UMb NPeOCMasieHue 0 4ucie U YUCI08bIX CUCTNEMAX OM HAMYPAIbHbIX 00 0elCMEUMEeNbHbIX YUCel, O
PO 8bIYUCTEHUL 8 NPAKMUKE,

* paszeums U yenyoums 3HAHUS O OECAMUYHOU 3aNuUcu OelcmeUmeIbHulX yucel (nepuooudeckue u
Henepuoouyeckue opoou).

N3mepeHus, npudIHKeHNsl, OIEHKH

BBIYyCKHHUK HAYIUTCS:

* HCIIOJIb30BaTh B XOJIE PEIICHUS 3a7ad dJEMEHTApHBIC IMPEJCTABICHHS, CBA3aHHBIC C MPUOIHKEHHBIMU
3HAYCHUSMU BEITMYNH.

Buinycknux nonyuum 6o3moxcnocms.:

* NOHAMb, UMO UYUCTOB8ble OaHHble, KOMOpble UCNOAb3VIOMCA Ol  XAPAKMEPUCTUKU 00BeKmos
OKpYHCAIOWe20 MUpa, ABAAIMCA NPeUMyUjeCmeeHHo NPUOTUNCEHHBIMY, YMO NO 3ANUCU NPUOTUNCEHHBIX
SHAYeHUull, Cco0epHCAWUXcs 6 UHDOPMAYUOHHBIX UCMOYHUKAX, MOJMCHO CYOUmMb O NOSPEUHOCMU
NPUOTUIHCEHUSL,

* NOHAMb, YMO NOZPEUIHOCTb Pe3VIbMama GblYUCTIeHUll 00NIHCHA OblMb COUBMEPUMA C NOSPEULHOCMbIO
UCXOOHBIX OAHHDBIX.

AJiredpanueckue BbIpaKeHUs

BEITYCKHUK HAYIUTCS:

* OIepUPOBATh TMOHITHUSMHU «TOXKIECTBO», «TOXJICCTBEHHOE TpEOOpa3oBaHME», pemaTh 3aladd,
coJziepkaiiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ GopMyIamu;

* BBITIOJTHATEH TPEOOPA30BaHUS BRIPAKCHUMN, COICPIKAIINX CTEIICHHU C IEIBIMU TTOKA3aTeNIIMUA U KBaPaTHBIC
KOPHH;

* BBITNIOJHATH TOXKJECTBEHHbIE MPEOOpa30BaHUs PAllMOHATIBHBIX BBIPAKEHUI HAa OCHOBE MPABUJ JEHCTBHIA
HaJl MHOTOWICHAMH U aJIreOpandecKuMH APOOSIMHU;

* BBIMIOJIHATH Pa3/I0KeHHE MHOTOYJICHOB HA MHOKUTEIH.

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMBCL:

* BbINOJIHAMb MHO20ULA208ble NPeobPA308aHUL PAYUOHALHLIX BbIPAJCEHULl, NPUMEHSS WUPOKUL Habop
noco6o8 u npuémos;

* NPUMEHAMb MONCOeCMBEeHHble NPeodPaA308anuss Ol peuleHUus 3a0ai U3 pasiudHblX pazoenos Kypca
(Hanpumep, 0151 HAXOHCOEeHUST HAUDONbULE2O/HAUMEHBULE2O 3HAYUECHUS BbIPAICEHUSL).

YpaBHeHust

BoInycKHHUK HAYy4YUTCS:

* pemiatb OCHOBHBIE BUbI PAlMOHAIBHBIX YPAaBHEHUN C OJIHOM MEepeMEeHHON, CUCTEMBI JABYX YPaBHEHHIl C
JIBYMsI IEPEMEHHBIMU;

* MOHMMAaTh YypaBHEHHE KaK BaXKHEHIIYI0O MaTEMaTHYECKYI0 MOJENb JUIsl ONUCAaHUS U H3yYCHHS
pa3zHoo0pa3HBIX pealbHBIX CUTYALlU, PelIaTh TEKCTOBbIE 33/1a4H alreOpaniyeckuM METOJIOM;

* MPUMEHATh TpadUyeCKUe MPEICTABICHUS [UIsl MCCIEAOBAaHUS YpPaBHEHUH, HCCIEIOBAHHS U PEIICHUS
CUCTEM YpaBHEHUU C ABYMs MIEPEMEHHBIMHU.

Buinycknux nonyuum 6osmoosicnocms.:

* 081a0emv CneyualbHbIMU NPUEMAMU peuleHUs YPAGHeHUL U CUCTeM VPABHEHUl, V8ePeHHO NPUMEHIMb
annapam ypagHeHuti OJisl peuieHUsi PAa3HOOOPA3HbIX 3a0ay U3 MAMeMAamuKl, CMENCHbIX NpeoMemos,
NPAKMuKuU;

* npumenams 2epaguueckue npeocmasieHus Ol UCCIEO08AHUS YPABHEHUN, CUCmeM VPAaeHeHUl,
cooepoicawux OykeeHHvie KO3ppuyuenmoi.

HepaBencrBa

BhBINyCKHHUK HAYIUTCS:

* IOHUMATh U IPUMEHSATH TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* periath JIMHEHHbIC HEPaBEHCTBA C OJTHOW MEPEeMEHHON U WX CHCTEMBI; peliaTh KBaJpaTHbIC HEPABEHCTBA C
OTIOpO# Ha rpaduuecKue MpeICTaBICHHUS,

* IPUMEHSTH anmapaT HEPaBEHCTB JJIs PElIeHH 3a/1a4 U3 Pa3InYHbIX Pa3esioB Kypca.




Buinycknux nonyuum 603mMoxucHOCHb HAYYUMBCAL:

* pasHooOPAa3HbIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, VY8EPEHHO NPUMEHAMb annapam HepageHcms
02151 peuenUs pasHooOPa3HbLIX MAMEMAMUYECKUX 3a0ay U 3a0ai U3 CMeNCHbIX NPeOMemos, NPAaKmuKu,

* npumeHams 2paguueckue npeocmasienus O UCCIe008AHUS HEPABEHCMS, CUCEM HepPABeHCMS,
cooepoicawux OykeeHHvle KOdppuyuenmoi.

OcHoBHBIE NOHATHSA. YK CT10BbIE PYHKIUH

BEIYCKHUK HAYYUTCS:

* MIOHUMATh U UCTIOJIB30BaTh (PYHKIIMOHAIBHBIEC TOHATHUS | S3bIK (TEPMUHBI, CAMBOJINYECKHE 0003HAUCHHS);
* CTPOUTHh TpaduKH 3IEMEHTApHBIX (DYHKIHIA; HCCIEAOBATh CBOWCTBA YMCIIOBBIX (YHKIMA HAa OCHOBE
M3yUYEHHSI TIOBEICHUS MX TPa(uKOB;

* IOHMMAaTh (PYHKIMIO KaK Ba)KHEHIYI0 MaTeMaTUYECKYI0 MOJEJb JJIsl ONUCAHUS IMPOLIECCOB U SBICHUM
OKPY)KAIOILIEr0 MUpPA, MPUMEHATh (PYHKIMOHAIBHBIN S3bIK JJIS1 ONUCAHUS U HUCCIEIOBAaHUS 3aBUCUMOCTEN
MeXAy PU3NYECKUMU BEIUUNHAMMU.

Buinycknux nonyuum 603mMoxicHoOCmb HAYYUMbCL:

* NPOBOOUMb UCCIEO08AHUS, CEA3AHHbIE C U3YUEHUEM CEOUCME (DYHKYUL, 8 MOM YUCIe C UCNONb308AHUEM
KOMNblomepa; Ha OCHO8e 2paghuKo8 u3y4eHHuIX GYHKYuil cmpoums Oojee ClodCHble epapuku (KycouHo-
3a0anHble, C «BLIKOIOMbIMUY MOYKAMU U M. N.);

* UCNONBL306aMb PYHKYUOHATbHBIE NPEOCMABNEHUS U CBOUCMBA YHKYUL ONs peulenus MamemMamuiecKux
3a0a4 U3 pasiuyHbIX pazoenos Kypca.

YucoBblie noc/ie0BaTeIbHOCTH

BEITYCKHUK HAYYUTCS:

* IOHUMAaTh U UCIOJIb30BATh S3bIK MOCIEA0BATEIbHOCTEN (TEPMUHBI, CAMBOJNYECKHE 0003HAUEHUS);

* NPUMEHATh (POPMYIIbI, CBSA3aHHBIE C ApUPMETUYECKON M T€OMETPUYECKOW IMporpeccueld, W ammapar,
c(OpMHUPOBAHHBIN NPU U3YYEHUH JPYTUX Pa3/eloB Kypca, K PELICHUIO 33Ja4, B TOM 4YHCJIEe ¢ KOHTEKCTOM
W3 peaybHOM KU3HMU.

Buinycknux nonyuum 603mMoicHoCmb HAYYUMbCA:

* peuiams KOMOUHUPOBAHHbIE 3A0a4U C NPUMEHEHUeM (QOpMYN N-20 UleHd U CYMMbl NEpPeblx N YleHO8
apugmemuueckoi U 2eoMempuyecKol npocpeccuy, NPUMEHss Nnpu SMOM annapam YpagHeHuu U
HepaseHcms,

* NOHUMAMb APUPMEMUYECKYIO U 2EOMEMPUYECKYIO NPOZPECCUIO KAK (YHKYUU HAMYPATbHO20 APSYMEHmdA,
CBA3bI6AMb  APUDMEMUUECKYI0  Npocpeccuro ¢ JUHEUHbIM — POCMOM,  2eOMEempUYecKylo — C
IKCHOHEHYUATILHBIM POCHOM.

OnucarejibHasi CTATHCTHKA

BbINYCKHUK HAy4YMTCS MCHOJb30BATh MPOCTEHIIME CHOCOOBI MPEICTABICHUS M aHAIM3a CTaTUCTUYECKUX
JIAHHBIX.

Buinycknux nonyuum 603modicnocms npuoopecmu nep8oHauanibHulil ONbIM 0peanu3ayuu coopa OaHHbIX npu
npogedenuy Onpoca oOWecmE8eHH020 MHEHUs, OCYWEeCMEIamsb UX AHAIU3,NPeOCmAasisims pe3yibmamol
onpoca 6 sude madnuyvl, OUACPAMMbL.

Cay4aiinble COOBITHSI M BEPOSTHOCTH

BbINYCKHUK HAYYHUTCS HAXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTh CIIy4aHOTO COOBITHSL.
Buinycknux _nonyuum 6o3modrcnocms npuobpecmu Onvim nPoSeOeHUs: CILYYAUHbIX IKCNEPUMEHINO8, 8 MOM
yycne ¢ NOMOWbIO KOMRBIOMEPHO20 MOOETUPOSANUS, UHIMEPRPEMAYUU UX Pe3VIbMamos.

KomoOunnaropuka

BhINyCKHUK Hay4HTCs perath KOMOMHATOPHBIE 331a4 HAa HAXOXKEHUE Ynciia 00bEKTOB WIIM KOMOMHALIUH.
Buinycknux __nonyuum — 803MOMCHOCMb — HAYYUMbLCA  HEKOMOPLIM — CNEYUAIbHbIM — NPUEMAM  peuleHUs
KOMOUHAMOPHBIX 3a0aH.

Haznaonan zeomempusn

Buinycknux nayuumes:

* PACNO3HABAMb HA YEPMENHCAX, PUCYHKAX, MOOEAX U 8 OKPYIHCAIOUjeM MUupe NiocKue u npoCmpancmeeHHble
2eomempuyeckue ueypul;

* pAcno3Hasamov pazeEpmKU Kyoda, npamoy2oibHo20 napaiiesenuneod, npasuibHol NUpamuobl, YUuiuHopa u
KOHyCa,

* cmpoums pazeépmru Kyoa u npAmMoy20ibHO20 napaiieienuneod,




* onpedensimb NO JUHEUHBIM pA3Mepam pazeeépmKu Quaypvl JuHelHble pasmepbl camou gueypsl u
Haobopom;

* BLIYUCTAMb 0O0BLEM NPAMOY20TILHO20 NAPAIENIeNUneod.

Buinycknux nonyuum 603moxcnocms.:

* HAyuUumvbCs BbIYUCTAMb O00BbEMbL NPOCMPAHCIMBEHHBIX 2€0MEMPUYECKUX Quayp, COCMAGNEHHbIX U3
NPAMOY20bHbIX NAPANLENeNUNeoos;

* yenybums u pazeums npeoCmasienus 0 NPOCmMpaHCMEEHHbIX 2eOMeMPUIECKUX Pueypax;

* HAYUUMbCA NPUMEHAMb NOHAMUE PA3EEPMKU O/ BLINOIHEHUS NPAKMUYECKUX PACUEMOS.
TI'eomempuueckue guzyput

Buinycknux nayuumes:

* NONb306AMbCSA AZLIKOM 2e0Mempuy O ONUCAHUS NPeOMemos OKPYHCAIoWe20 MUpa U ux 83auMHO20
PACNONOMNCEHUS;

* pacro3HaBaTh U M300pakaTh Ha YEPTEKaX U PUCYHKAX TeOMeTpruieckrue GUTrypsl U MX KOHQUTYpaIuy;

* HAXO/IUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYp U MX OTHOLICHHUS, TPAyCHYIO Mepy YIioB oT 0°
1o 180°, mpuMeHss onpeeeHus, CBOMCTBA U IPU3HAKKU (QUTYp U UX 3JIEMEHTOB, OTHOILIEHUS QUTyp
(paBeHCTBO, MO/I00ME, CHUMMETPUH, TTIOBOPOT, MapajuIeIbHBINA MTEPEHOC);

* OTIEpUPOBATH C HAYALHBIMU TMOHATHSIMU TPUTOHOMETPHH U BBITIOJIHATH SJIEMEHTapHBIE ONEPaIluH Ha/T
(GYHKIMSIMH YTIIOB;

* pemaTh 3a/1a41 Ha JJ0Ka3aTeIbCTBO, OMMMPAsICh HA M3yYEeHHBIE CBOWCTBA (DUTYP ¥ OTHOIICHUI MEXTy HUMH
Y TIPUMEHSISI N3Y4EHHBIE METOJIBI JOKA3aTEIbCTB;

* pemaTh HeCJIOKHBIC 3a7]a4l Ha TIOCTPOCHHE, TPHUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOSHUS C TIOMOTIHIO
HHUPKYJIS U JIMHEWKY;

* pemaTh MPOCTEHIIIE TUTAHUMETPHYECKUE 3a/1a91 B TIPOCTPAHCTBE.

Buinycknuk nonyyum 03moxcHocmuy.

* 061a0emb MemoOamu peuleHuss 3a0ay Ha BbIYUCICHUA U OOKA3AMENbCMEA: MemoOoM Om NPOMUBHOZO,
Memooom nooobUs, MemoooM nepebopa 8apuanmos u MemoOOM eoMeMpPUYECcKUx Mecm modex;

* npuobpecmu ONvlM NPUMEHEeHUs ANeeOpauyecKo2o U MmpuUeoHOMEempu4ecKko2o annapama u uoel 08UNCeHUs
npu peuleHuu 2eoMempuiecKux 3a0ay;

* 061a0emb MpAOUYUOHHOU CXeMOUl peuleHUss 3a0a4y HA NOCMpOeHUue ¢ NOMOWbI0 YUPKYIA U JUHEUKU:
aumanuz, nocmpoenue, 00Ka3amenbCmeo U UCCIe008aHUe;

* HAYYUMbCA pewams 3a0auu Ha NOCMpPOeHUe MemoOOM 2eOMempuyecKko20 Mecma modex U Memooom
nooodbus,

* npuobpecmu onvim UCCIEO08AHUA CEOUCME NIAHUMEMPUUECKUX QUSYP C NOMOWBIO KOMNbIOMEPHBIX
npoepamm,

* npuobpecmu OnvlM BbLINOIHEHUS NPOeKkmose no memam «leomempuueckue npeobpazosanus Ha
naockocmuy, «Ilocmpoenue ompesxoe no ghopmyney.

H3mepenue zeomempuueckux eudun

Buinycknux nayuumes:

* UCNONBL306AMb CBOUCNBA USMEPEHUS ONUH, NIOWAOell U Y208 NPU PeuleHUul 3a0ay Ha HaxXoXHcOoeHue OUHb
ompe3sKa, ONUHbL OKPYICHOCIU, OUHBL QYU OKPYICHOCMU, 2PAO0YCHOU Mepbl yend,

* BLIYUCIAMb NIOWAOU MPEV2OJIbHUKOS, NPAMOY2OJbHUKOS, NAPALIeNoZpaMMO8, mpaneyutl, Kpyeog u
CeKmopos;

* BLIYUCTAMb OUHY OKPYIHCHOCMU, OTUHY OY2U OKPYHCHOCHU,

* BbLIUUCTAMb ONIUHBL JUHEUHbIX JNEMEHMO08 PuUyp U UX yeivl, UCHOIb3V POPMYIbL ONUHBL OKPYIHCHOCU U
ONIUHBL OY2U OKPYHCHOCIU, hopmynibl naowaoetl puayp,

* pewiams 3a0a4u HA OOKA3AMENbCMBO C UCNOIb308AHUEM (POPMYIL ONUHBL OKPYICHOCMU U ONUHbL OyeU
OKpyscHoCmuU, opmyn niowadeu ucyp;

* peuiamv NPaKmuyeckKue 3a0adl, C8A3AHHble C HAXONCOCHUEM 2e0MempUdecKux GeIuyur (UCnoab3ysa npu
HeoOX00UMOCMU CRPABOYHUKU U MEeXHUYeCKUe Cpeocmea,).

Buinycknux nonyuum 603mMoicHoCcmb HAV4UmMbcsL:

* GLIUUCTAMb NAOWAOU PUYP, COCMABIEHHBIX U3 08YX UlU Doee NPAMOY20IbHUKOS, NAPANNEN02PAMMOS,
Mpey2oNbHUKO8, Kpyea U ceKmopa,




*  BHIMUCAAMb  NAOWAOU  MHO20V20AbHUKO8,  UCNOb3YS — OMHOUWIeHUS  PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCMUL;

* NPUMEHAMb aneeOpauyecKull U mpueOHOMEempUYecKUull annapam u udeu 08UICeHUst NPU peueHuu 3a0ad Ha
8bIUUCTEHUE NI0WAOel MHO20Y20IbHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIYHUCIIATH JJIUHY OTPE3Ka 10 KOOPIAMHATAM €TI0 KOHIIOB; BBIYHCIISATH KOOPAHHATHI CEPEIUHBI OTPE3Ka;

* HCITOJIB30BAaTh KOOPIMHATHBIN METOJI ISl H3Y9YCHHS CBOWCTB MIPSIMBIX U OKPY)KHOCTEH.

Buinycknux noayuum 603modichocme:

* 061a0emb KOOPOUHAMHBIM MeMOoOOM peuleHUs 3a0ay Ha 8bIYUCTIEHUS. U OOKA3AMENbCMBd,

* npuodpecmu ONbIM UCNONIL30BAHUSL KOMILIOMEPHBIX NPOSPAMM OISl AHANU3A YACTIHBIX CIY4aAe8 83AUMHO20
PACNONIOdCEHUSL OKPYICHOCMEN U NPSAMBIX;

* npuobpecmu Onvim BbINOJIHEHUs. NPoeKkmog Ha memy «llpumenenue Koopounamuozo memooa npu
peutenuy 3a0a4 Ha BbIYUCIEHUST U QOKA3AMENbCEAY.




IINIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUH IIKOJBbHUKAMM YV IO
3ABEPIIEHUU OBYYEHUA

JInyHOCTHBIE

CneuunaibHo-npeaMerHbie YV

MetanpeamerHbie YY /|

PeryasiTuBnbIe

Ilo3naBarteabHbIE

KomMMmyHuKaTHBHBIE

=IIOJIOKHUTEJIBHOC OTHOIICHHUE K
YpoKaM MaTeMaTHKH;

-yM€HHuEe IIpU3HaBaTh
COOCTBEHHBIC OIIHOKH;
-opmupoBanue
opHeHTauuii  (caMoperysuus,

LEHHOCTHBIX

CTHMYJIMPOBAHHE, TOCTHKEHHE
HIp.);

-hopmupoBanue
MareMaTH4ecKoii
KOMIIETEHTHOCTH

B chepe mmMuUHOCTHBIX yym y

BBIITYCKHHKOB Oynyr
chOpMHUPOBaHBI  BHYTPCHHSIS
TTO3UIUS obyuarorerocs,
aJleKBaTHas MOTHBALHS
y4eOHOi JIeATeIbHOCTH,
BKJIIOYast yueOHbIe u
03HABATEIIbHBIC MOTHBBI,
OpHMeHTauuss Ha MOpalbHbIC

HOPMBI U UX BBIITOJIHEHHUE.

=-BBIITIOJIHATH apHd)MCTI/l‘{eCKl/le

)IeﬁchI/m, couerass yYCTHbIE U

IIACBMEHHBIC TIPUEMBI; HaXOAUTh

3HAYCHUSA KOpHA HaTypaJ'lLHOﬁ
CTCIICHH, CTCIICHU C
panroOHaIbHBIM IoKasarejeMm,

HCIIONB3YyA IIpA HCOGXOHI/IMOCTI/I
BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa;
T10JIb30BaThCs OLICHKOH "
HpHKH}IKOﬁ TIpH  MTPAKTHYECKUX
pacuerax;

--COCTaBJIATh OyKBEHHBIE
BBIpAKCHUSA u Cl)OpMyJ'IbI no

YCJIOBHSM 3a1av; OCYLICCTBIIATEL B

BBIPKEHHAX u (bopmynax
YHCIIOBBIE MOJICTaHOBKU u
BBITNIONHATE ~ COOTBETCTBYIOLIME
BBIYMCIICHUS], OCYLIECTBIIATh

OJICTAHOBKY OJHOTO BBIPOKCHHS
B Jpyroe; BIpaxarh u3 (Gopmyi
OnHY HepEMEeHH yI0 qepe3
OCTaJbHBIE;

--BBIIIOJIHATH OCHOBHbIC JEHCTBHUSI
CO  CTENEHAMHM C  LEJIBIMH
MOKa3aTeNs MU, C MHOTIOYJICHAMH
U amreOpauuyecKuMH  JPOOIMH;
BBIIIOJTHATh TOXK/ICCTBCHHBIC
peoOpa3oBaHus  PAIMOHATBHBIX

BBIPKCHUH;

--TIPUMEHSITD cBoiicTBa
apuMETHICCKHX KBaJpaToB
KOpHeit JUtst BBIYHCIICHUS
3HaYeHUH U npeoOpazoBaHui
YHUCIOBBIX BBIp@XEHUIA,

CcoJIepKaIMX KBaJpaTHbIC KOPHHU;
--pelarb JMHeHHbIe, KBaJpaTHbIe
YpaBHEHUs U palMOHAIbHBIC
YpPaBHCHUA, CBOAALUMECH K HHUM,
JIBYX
ypaBHEHHH u

CHCTEMBbI JIMHEHHBIX
HECIIOXKHbIC
HEJIMHEeHHbIE YPABHEHMS;

--peruarb

TEKCTOBbLIC 3a7a4u

anredpanyecKkum METOI0M,

NpOBOAUTHE  OTOOP  pelLIeHHMH,

HcxXoas u3 hopmynpoBkH
3a1a4u;

--OIPEACIIATh KOOPAMHATBI TOYKU
II0CKOCTH,

CTPOUTHh TOYKH C

3aJIaHHbIMU KOOpPAMHATaMH;
1300paKaTh MHOKECTBO PEIICHHH
JINHEHHOTrO HEepaBEHCTBA;

--HaXOJMUTh 3HAYCHUS (QYHKIHH,
3aaHHOM opMysto, Tabiumuei,
rpapukoM 1O €€ aprymMeHry;
HaxoIuTh 3HAYEHUA aprymMeHrTa
110 3HaYCHUIO HYHKIMHU, 3a/[aHHOM
rpadMKOM MM TabauLeH;

--Ope/eNsTh CBOWCTBA (yHKIHH
rpaduky;
rpadudecKre NpeacTaBIeHUs pu

o €e TIPUMEHATH

pelIeHHH ypaBHEHHHU, CHCTEM,
HEPAaBEHCTB;
--OIUCHIBATD CBOICTBa

H3Y4EHHBIX QYHKIMIA, CTPOUTH HX

rpaduku.

-OTCJICKUBATh 11ENb YIeOHOM
JIeATEITLHOCTH (C OIOpoit Ha
MapuIpyTHBIC JINCTHI) U
BHEY4eOHO# (C omopoii Ha
Pa3BOPOTHI IPOSKTHOH
JIeSTENBHOCTH);

-Y4UTBIBATh OPUEHTHPBI, JaHHBIC
y4HUTEIIeM, IIPU OCBOCHUH HOBOI'O
y4e6HOro Marepuana;
-[IPOBEPSITH PE3yJIbTAThI
BBIYUCIICHHH;

-aJIeKBaTHO BOCIIPHHUMATh
yKa3aHUs Ha OIIMOKH 1
HCIPABIIATh HailICHHBIE OLINOKH.
-OLICHUBATh COOCTBEHHBIC YCIEXU
B BBIUHMCIIHTEIHH O
JeSTEILHOCTH;

-IUIAHUPOBATH LIATH 10
YCTPaHEeHHIO MPOOENIoB (3HaHNUE
cocTaBa 4ucen).

B cdepe peryasTHBHBIX yyi
BBITYCKHHKH CMOT'YT OBJIAZIETh
BCEMH THUIIAMH

y4.IeHCTB. HAIIPABJICHHBIX Ha
OpraHU3aluIo CBOCH paboThl B
OV u BHE ero, BKIIIOYas
CrOCOOHOCTD MPHHUMATh U
COXpaHsTh Y4eOHYIO LIeNb H
3aj1a4y, IJIAHUPOBATH €€
peann3aruio, KOHTPOIMPOBATh U
OLICHHUBATh CBOU JICHCTBHS,
BHOCHTb COOTBETCTBYIOIIHE
KOPPEKTHBBI ¥ X BBIIIOJIHCHHE

--aHAJIM3MPOBATh YCIOBHUE 3aa4n
(BBII(CJ'I?[TB YHCJIOBBIC TaHHBIC 1
1EJIb — 4YTO U3BECTHO, YTO
TpeOyeTcs HalTH);

-COIIOCTaBJIATE CXEMBI U YCIIOBUS
TEKCTOBBIX 3a7a4,

-yCTaHaBJIMBAaTh 3aKOHOMEPHOCTH
H UCIIOJIb30BaTh UX MPH
BBIITOJIHCHU U 38}1&]-“’“7!;
-OCYIIECTBIISATh CHHTE3 YHCIOBOrO
BBIPAXKCHHUS, YCIIOBHSA TEKCTOBOM
3a/1a4y (BOCCTAHOBJICHHE YCIIOBHSI
110 PUCYHKY, CXEME, KPaTKOil
3aITHCH);

-CpaBHHUBATh U
KJIaCCHQUIIPOBATh
"306pa)|(eHHLIC TIPEAMETHI U
TEOMETPUHIECKHE Q)Mrypbl no
3alaHHBIM KPUTEPUSAM;

-I[IOHUMAaThb MHq)OpMaHP”O,
TNPEACTaBJICHHYIO B BUJI€ TEKCTAa,
CXEMBI, TaGJ'IVILILI.

-BUJICTh aHAJIOIUH U
HMCIIOJIB30BAaTh UX IPH OCBOCHHUH
HPUEMOB BBIYHCIICHHUIH;
-KOHCTPYHPOBATh
reoMeTpuuecKnue QUrypsl u3
3a/IaHHBIX YaCTeii; 10CTPauBaTh
YacTh JI0 3a1aHHOH
TeOMETPHYECKOI QUTypBI;
MBICJICHHO JICTHTh
TEOMETPHYECKYIO QUIypy Ha
4aCTH;

-COMOCTABIIATH HH(POPMALHIO,
TPEJCTABJICHHYIO B Pa3HbIX
BHJIAX;

-BBIOMpATh 3a1aHKe U3
NPEUIOKEHHBIX, OCHOBBIBAsICh HA
CBOMX HHTEpecax.

B cdepe mosnaBarenbHbix YV
BBIITYCKHUKH Hay4Jarcs
BOCIIpUHUMAaTh W aHAIU3UPOBATh
cooOLIeHHs M BaKHeHIIMe Hx
KOMITOHCHTBI-TCKCTHI,
HCIIONBb30BATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, B TOM
YHCIe OBJIAJEBAIOT JeHCTBHEM
MOJAECIIMPOBAHUSA, a TaKXe
HIMPOKHUM CIEKTPOM JIOTHYECKUX
JIEWCTBUH M olepanuii, BKIOYas
ofuine npueMsl pelIeHns 3a1a4d

--COTPYJHHYAT C TOBAPHILAMH
TIPH BBITIOJIHEHUH 3a/IaHHUi1:
YCTaHaBJIMBATh U COOIIONATH
04epETHOCTD JEHCTBUH,
CPaBHUBATh MOTYIECHHBIE
Pe3yNbTAThI, BHICITYILINBAT
HapTHEpa, KOPPEKTHO COOOIIaTh
TOBapHILy 00 OIIMOKaXx;

-3a]1aBaTh BOIPOCEHI C IIEIIBI0
MOJTy4EHHsI HYKHOH
MH(pOpMaNNH;

-OpraHH30BBIBATH
B3aMMOIIPOBEPKY BBINOJIHEHHON
paboTeI;

-BBICKA3bIBATh CBOE MHEHHE NIPU
00CyXI€HUH 3a/1aHUs

B chepe KOMMYHHKATHBHBIX Yy
BBIITYCKHHKH TIPUOOPETYT yMEHHS
YYUTBIBATH THO3HIINIO
cobeceTHUKA(TTAPTHEPCTRA),
OpraHu30BbIBATh U OCYIIECTBIISTH
COTPY/IHUYECTBO U KOOIEPAIHIO C

yquaTenem u CBEPCTHUKaMH,

aJICKBATHO BOCIIpUHHAMATh "
nepeaBaTh nHpOpMAIHIO,
oToOpakaTh MpeaMETHOE
colepKaHue " YCIIOBHUS
JIEATCIBHOCTH B COOOIICHMSX,
BaXHEH MU KOMITOHCHTaMH
KOTOPBIX ~ SIBISIIOTCS  TEKCTBI
3a/1aHKi.



COIEP/KAHHUE IIPOI'PAMMBI (34uaca)
Apudpmernka

Harypaabnble unciaa. CreneHb ¢ HaTypaJIbHBIM [IOKa3aTEJIEM.

Panuonanbuble yucaa. Moxaynb (abcomroTHas BenudwHA) uncia. CpaBHEHWE DPAMOHAIBHBIX YHCEIN.
Apudpmernueckue IeHCTBHA ¢ palMOHAILHBIME yrciamMu. CTENeHb ¢ HENbIM MoKa3aTeneM. YncioBsie
BBIPAKCHUS, TIOPSIIOK ACUCTBUH B HUX, HCIIOJIB30BaHNE CKOOOK. 3aKOHBI apH(METUIECKUX TCHCTBHIA:
IIEPEMECTUTEIIBHBIN, COYETATENbHBIN, PACTIPEICITUTEIIbHBIN.

HelicrBuTenbHble unciaa. KBaaparublii kopenb u3 unciaa. Kopens tperbeil crenenu. [lonsamue o kophe
N-oii cmenenu u3 uucia. JleMCTBUTENbHBIE YHMCIa Kak OECKOHEUHbIE JAecATHuHble Jpodu. CpaBHEHUE
NEeUCTBUTENBHBIX YUCell, apu(MeTHYecKre JeMCTBUS HaJ HUMH. DTalbl pPa3BUTHUS MPEACTABICHUM O YncIie.
W3mepenusi, npuOnmkeHus, oleHKH. Pa3zmepbl 0OBEKTOB OKpPYXKAIOLIEro HAac Mupa (OT 3JIEMEHTapHBIX
qacTull 10 BeeneHHoil), IMTenbHOCTh IPOLIECCOB B OKpYyKarolieM Hac mupe. [IpencTaBiieHne 3aBUCUMOCTH
MeX1y BeJIMYMHAMU B BU€ Gopmyil. Boienenue MHOKUTENS — CTETIEHU JAECATU B 3alIMCH YHCTIA.

Anzeopa

Anzebpauueckue 0poou. Apugmemuueckue onepayuu Hao anzeopaudeckumu O0pooamu. byxeenmnvie
gblpadiceHuss  (8vipadxcenusi ¢ nepemenHviMu). YHucnosoe 3nauenue OYKEEHHO20 BbIPANCEHUSL.
Jonycmumvele 3nHauenus nepemeHHulX, 6X00Awux 6 aneeopauyeckue evipaxcenus. Iloocmanoska
gvlpadiceHull  emecmo  nepemeHuvlx. Pasencmeo  OykeenHwvix  @vipadxcenuti.  Toacoecmso,
0oKasamenbcmeo modxcoecms. Ilpeoopazosanus evipasiceHull.

Ceolicmea cmeneneil ¢ yenvim nokazamenem. Mnozounenvl. Cnodtcenue, 6vlyuUmMaHue, YMHONCEHUE
MHO2OUNEeH08. DOpMYIbL COKPAWEHHO2O0 YMHONCEHUS. KBAOPAm CYMMbL U K8AOpam pasHocmu, KyO
CYMMBI ¥ Ky0 pasHoCTH. Dopmyna paznocmu keaopamos, (popmysia CyMMbl KyOOB U Pa3HOCTH KyOOB.
Pa3znooswcenue mnozcounena na mroscumenu. Keaopammwiii mpexunen. BeineneHue mogHOro KBajapaTa B
KBaJpaTHOM TpexwieHe. Teopema Buema. Paznoosxcenue keadpamnoeco mpexuiena HA JUHElHble
MHodcumenu. Muozounenst ¢ 0onou nepemennou. Cmenenv muocounena. Kopenv mnozounena.

Anrebpanydeckas qpoos. Cokpaiienue apooeit. JlericTBus ¢ anreOpandyecKuMu ApoOsSMHu.
PanmoHanbHbIe BBIpQXKECHUST M UX npeoOpa3oBanus. CBOWCTBAa KBaJpaTHBIX KOPHEH M WX NMPHMCHEHHE B
BBIYHCIICHUSX.

Ypasenenusa u nepasencmea. Ypasnenue ¢ oomnoii nepemennoii. Kopenv ypasnenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: opmyna ropHeii xeaopamHozo ypasHuenus, Pewenue payuonanvHvix
ypaerenuii. Ilpumepvl pewieHuss YpasHeHUll BbICUUUX CHMeneHell;, Memoobl 3AMeHbl NepPeMeHHOl,
PA3N0ACEHUA HA MHOMCUMETU.

VYpaBHEeHUE C ABYMs NEPEMEHHBIMU; PELICHUE YpaBHEHHUs C ABYMs NepeMeHHbIMU. CUcTeMa ypaBHEHUM;
peuienue cucreMbl. Cucrema JIByX JINHEUHBIX YPAaBHEHUI C IBYMsl IEPEMEHHBIMU;, PELIEHUE MT0ACTAHOBKOM
U anreOpanyecKkuM CIOKEHHEM. YPaBHEHHE C HECKOJbKUMHU TmepeMeHHbIMU. [IpumMepsl perieHus
HeJIMHENHbIX cucteM. [Ipumepsl pereHus: ypaBHEHH B 1IEJIbIX YUCIaX.

HepaBenctBo ¢ oiHOM nepemeHHOM. Penienne HepaBeHCTBA. JIMHEHHbIE HEPAaBEHCTBA C OJIHOM IEPEMEHHOM
1 ux cuctembl. KBasipaTHbie HepaBeHCTBA. [Ipumepsl peuteriss OpoOHO-TUHENIHbIX HePABEHCMS.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbCcmeo Yuciosvix u aneedpauieckux HepaseHcma.
Ilepexox ot cjoBecHOH (POPMYJIMPOBKHM COOTHOLICHUH MeEXIy BeJIHYHHAMM aJIredpam4veckoil.
Pemenne TeKCTOBBIX 32124 aJaredpandecKuM crocodom.

YucaoBble nmociaenopareabHocTu. [loHstue mocnegoparensHoCcTU. ApudMeTudeckas U TeoMeTpruecKas
nporpeccuu. ®opmynbl 001Iero wieHa apuMeTUIecKo U TeOMETPUYECKON MPOTPECcCUii, CyMMBbI MEPBBIX
HECKOJIbKUX YWICHOB apu(PMETUUECKON U TEOMETPUIECKON MPOTPECCUH.

Yucaosbie pyHkumuu. [Tonsrue pynxuun. Ob6nacte onpeneneHus ¢pyHkuuu. CriocoObl 3a1anust GyHKINU.
I'padux ¢yHkuuu, Bo3pactaHue U yObIBaHUE (YHKIMH, HauOOJbIllee M HAUMEHbIlee 3HAYeHUs (QYHKIUH,
HYIH (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA. UTeHne rpadukoB (PyHKINH.



@OyHKIMH, ONHUCBHIBAIONIME MPSIMYI0 MU OOpaTHYIO NPONOPHHOHAIBHYIO 3aBUCHMOCTH, HX TpaduKu.
Jluneitnas (yHKIUSA, ee rpaduK, reoMeTpudeckuii cMbici kodddumnuentos. ['mnepbona. KBagpaTuunas
¢bynkuus, ee rpapuk, napadona. KoopauHatel BepinHbl mapadoibl, Ok cuMMeTpun. Cmenennvie yHKyuu
¢ HaMypanibHuIM nokazamenem, ux epaguxu. I'padukn QyHKINMNA: KOPEHb KBAJPATHBIN, KOPEHb KyOHMUECKHil,
Moyib. Micnonp3oBanue rpadukoB (GyHKIUN AT pelIeHUs] ypaBHEHUH U CUCTEM.

[Tpumeps! rpaduyecknx 3aBHCHUMOCTEH, OTPaXAIOIIUX PEaNbHbIC MPOIECCHl: KojeOaHHue, MOKa3aTeIbHbIH
POCT; Yuci08vle hyHKYULU, ONUCHIBAIOWUE IMU NPOYECCHL.

[MapannenbHblii mepeHoc rpauKoB BJIOJIb OCEH KOOPAMHAT U CUMMEMPUs OMHOCUMENbHO OCel.

Koopauuartpl. M300paskeHne yucen TOYKAMH KOOPJMHATHOW HpPAMOH. ['€OMeTpHuYecKuil CMBICT MOIYIIs
yuciaa. YUCIOBBIE IPOMEKYTKU: WMHTEPBAN, OTPE30K, Jyd. Dopmyra paccmosHus Mmedlcoy MmOouKamu
KOOPOUHAMHOU NPAMOU.
JlexapTOoBbI KOOPAMHATHI HAa IJIOCKOCTH; KOOPAMHATHI TOYKH. KoopamHatel cepenunsl oTpe3ka. Dopmyna
paccTosiHUS MEXAy JIBYMsS TOYKaMHU IUIOCKOCTH. YpaBHEHHE MNpPSIMOM, YIJIOBOM KO3((UIUEHT MNpsSMOii,
YCIIOBHE MapaJJIENbHOCTH MPSIMbIX. YpaBHEHUE OKPY)KHOCTU C IIEHTPOM B Hayayle KOOPAUHAT U & 110001
3a0aHHOl mouKe.
I'padmueckas mHTEpHperanys ypaBHEHUH C JABYMS NEPEMEHHBIMM U HX CHCTEM, HEPAaBEHCTB C JIBYMs
IIEPEMEHHBIMHU U UX CHCTEM.

I'eomerpust

HauvaabHbIe MOHATHA U TE€OPEMBI T€COMETPHUMA.

Bo3HHKHOBEHME T€OMETPUN U3 TPAKTUKU.

I'eomerpuueckue ¢urypsl u Tena. PaBeHCTBO B reOMETpUH.

Touka, npsMas ¥ INIOCKOCTb.

[ToHATHE O rEOMETPUUYECKOM MECTE TOYEK.

Paccrosinne. OTpe3ok, nyd. Jlomanast.

VYron. [Ipsmoit yroa. Octpeie U Tymnbie yriibl. BepTukanbHble U CMEXKHbIE yIiibl. buccekTpuca yria u ee
CBOWCTBA.

[TapannensHble U nepecekaromuecs npsamsie. lleprneHInKyIsapHOCTh NpsMBIX. TeopeMbl 0 mapaIeNbHOCTH
U NEPHEHAUKYIIPHOCTH NpsiMbIX. CBOKWCTBO CEPENMHHOIO MEPNEHAUKYIspa K oTpe3Ky. llepnenaukynsp u
HAaKJIOHHAs K OpsIMOid. MHOTOYronbHUKH. OKPYKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyroyibHbIE, OCTPOYTrOJbHBIC, U TYNOYroJIbHbIE TPEYrojJbHUKU. BbicoTa, Menuana,
OucceKkTpuca, CpeiHsAs JUHUS TpEyrojbHUKAa. PaBHOOEIpEHHbIE U PABHOCTOPOHHHE TPEYrOJbHUKHY;
CBOMCTBA U MPU3HAKU PABHOOEIPEHHOIO TPEYTrOJIbHUKA.

[Ipu3naku paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBo TpeyrosibHuka. Cymma yriioB TpeyrojibHuka. BHenrnue
yIJbl TPEYTOJIbHUKA. 3aBUCUMOCTh MEXAY BEIMYMHAM CTOPOH U YTJIOB TPEYrOJbHUKA.

Teopema daneca. [Togobue TpeyroabHuKoB; K03 duurent nogodus. [Ipuznaku nogodus TpeyroabHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYroJdbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTAHI€HC OCTPOIO yria MpsIMOYroJIbHOTO TpeyrojpHuka U yrioB oT 0° go 180°; mpuBeaeHue K ocTpomy
yriay. Pemienue npsiMOyrojabHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO. DOpMYIIbL,
CBSI3BIBAIOIINE CHUHYC, KOCHHYC, TAaHT€HC, KOTAHTE€HC OJHOTO M TOTO e yria. Teopema KOCHHYCOB W
TeopeMa CUHYCOB; PUMEPHI UX IPUMEHEHHUS JUIsl BBIYUCIEHUS AIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNnbHbIle TOYKU TPEYroJIbHUKA: TOYKH TMEPEeCeYeHHs] CEPEAUHHBIX MEPIEeHIUKYIIPOB, OUCCEKTPUC,
MeJIaH.

YeTbipexyrojbHuK. [lapamienorpamm, ero cBoiictBa M mpu3Haku. [IpsMOyronpHUK, KBajapart, poM0O, uX
CBOMcTBa M MpU3HaKU. Tpanenus, cpeHss JMHUS Tpareluy; paBHOOeIpeHHas! Tparenus.

MHOFO)’FOJ’ILHHKH. BLIHYKJ'ILIC MHOT'OYT'OJIbHUKH. CYMMa YIJIOB BBIITYKJIOT'O MHOTOYT'OJIbHUKA. Bmmcannrlie
1 OIMMCAHHBIC MHOTOYT'OJIbHUKH. HpaBI/IJ'ILHLIe MHOT'OYT'OJIbHHUKH.

OxkpyxHocts u Kpyr. lLlentp, pamuyc, nmamerp. /[yra, xopnma. Cekrop, cermeHT. LleHTpanbHBIH,
BIIMCAHHBIM YroJ; BeJIMYMHA BIHMCAHHOTO Yria. B3aumMmHOe pacnosokeHue NpsMOW U OKPYXKHOCTH, O08)X
oxpyacnocmeti. KacarenpHas U cekylias K OKpYKHOCTH, paBEHCTBO KacaTeNbHbIX, IPOBEACHHBIX U3 OJHON



TOYKH. Mempuuecmte COOMHOWEHUSA 6 OKPYICHOCMU.! ceolicmea CeKyuux, KacamejlbHblX, xop().

OKPY)KHOCTB, BIIMCaHHAasA B TPCYIrOJIbHUK, U OKPYKHOCTb, OIMKMCAHHAs OKOJIO TPCYrOJIbHUKA. Brucannbie u
ONMMNCAaHHBIC YCTHIPCXYT'OJILHHUKH. Bnucannwie u onucarnmole OKPYIHCHOCMU NPABUTIBHO2O0 MHO20)Y20/IbHUKA.

HN3mepenue reomerpudeckux BeJu4uH. J[inmHa orpeska. IMHA TOMaHOM, IEPUMETP MHOTOYTOJIbHHKA.

Paccrosnue or Touku n0 npsamoil. PacctosiHMe Mexy mapayulelbHBIMH HPSMBIMU. JUIMHA OKPYKHOCTH,
yucino U; mmHa nyru. Benwduna yrma. I'pagycHas Mepa yria, COOTBETCTBUE MEXKIY BEIMYHMHOM yIia U
JUIMHOM TyTH OKPY’KHOCTH.

[TonsTHe o0 momamy mIockux ¢uryp. PaBHococTaBieHHbIE U PaBHOBEIUKUE (PUTYDBI.

[Tnomanas mnpsmoyronbHuKa. [lnomaas mnapamienorpamMma, TpEeYroibHUKAa M Tpamneuud (OCHOBHbBIE
¢dopmyiiel). DopmMyIibl, BbIpaXkarolve MIIOAab TPEYrOJbHUKA: Yepe3 JIBE€ CTOPOHBI M YrOJl MEXAY HUMH,
yepez nepumemp U paouyc 6NUCAHHOU OKpydicHocmu, gopmyna Iepona. Ilnowaos uemvipexy2onbHuKa.
[Tnomaap kpyra u MWIOMAgL CEKTOpA.

CBsi3b MEXTY TUIOMIAASIMU TIOT00HBIX (QUTYD.

Dnemenmut J02UKU, KOM6unamopul<u,
cmamucmuKu u meopuu 3ep0}1muocmeﬁ

Joxka3zatenbcrBo. OnpeneneHus, JOKa3aTelbCTBA, aKCMOMBI U TEOPEMBI; ciencTBus. Heobxooumvie u
oocmamounsie ycnosus. Kontprnpumep. JlokazarenbcTBo oT npoTuBHOTO. [IpsiMast u oGpaTHas TEOpEMBI.
Ionsamue 06 akcuomamuke u aKCUOMAMU4eCKoM nocmpoeHuu 2eomempuu. Ilameiii nocmynam 2eéxnuoa u
€20 UCMOpUs.

MHo:kecTBa U KOMOMHATOPUKA. MHooicecmeo. Dnemenm mHodxcecmea, noomHoxcecmso. Odbvedunenue u
nepeceuenue MHoxcecms. [luacpammol Jiinepa.
[Ipumeps! periennss KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, IPABUIIO YMHOKEHHUS.

CraTucTuueckue gaHHble. [IpencraBieHue NaHHBIX B BHUAE Tabmul, auarpamm, rpadukos. CpenHue
pe3ynbTaToB u3MepeHuid. [loHsaTHe 0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BEIOOPKHU.
[TonsaTre u mpuMepsl CIyIaHBIX COOBITHH.

BCPOHTHOCTL. Yacrora CO6BITI/IH, BECPOATHOCTE. PaBHOBO3MOIKHBIE COOBITHS U MOoACUYET UX BCPOATHOCTH.
Hpe,Z[CTaBJ'IeHI/Ie (o) FCOMCTqueCKOfI BEPOATHOCTH.

HUTOoroBblii KOHTPOJILHBI TECT.
[IporpaMma 37€KTUBHOTO Kypca COJAEPIKHUT ABA MOJIYJIA:
«Anzeopan(l u 2 wacmu), «I' eomempusan(lu 2 wacmu).

B moayae «Anredpa» orpabaThIBaroTCs HaBBIKH pelIeHUs anreOpanyeckux 3aganuii 1 yactu KUM
OI'D. Dr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 YETHIPEX IMPEAJIOKEHHBIX BAapUAHTOB, C KpPAaTKUM
OTBETOM M Ha COOTHECEHHUE, C 3alUChI0 pemieHus. B 3ToM O1oke mpoBepsieTcs BIaJeHHE OCHOBHBIMU
QITOPUTMaMH, 3HAHHE M TOHHMAaHHUE KIIOYEBBIX SJIEMEHTOB COJIEp>KaHUs (MaTeMaTUYECKUX TOHATHUH,
WX  CBOWCTB, MPHUEMOB pEIICHHs 3aJa4 U TMp.), YyMEHUE TOJb30BaThCS MAaTEMaTHYeCKOW 3aIluChIo,
MPUMEHATh 3HAHMS K PEIICHUI0 MAaTeMaTHYeCKUX 3aJad, HE CBOJSIIMECS K MPIMOMY IPUMEHEHUIO
anropuTMa.
3ajaHus 2 YacTW HalpaBlIeHbl Ha MPOBEPKY BIAJACHUS MaTepUaOM Ha MOBBILIEHHOM ypoBHeE. Mx
HazHaueHue — MU HepeHIMpPoBaTh XOPOIIO YCIIEBAOIINX KOJILHUKOB M0 YPOBHSM MOJTOTOBKH, BBISIBUTH
HamOojee TMOATOTOBICHHYID YacTh BBIMYCKHHUKOB, COCTABISAIONIYIO TMOTEHUIUAIbHBIH KOHTUHTEHT
NpOQHUIBHBIX KJIACCOB. OTH YACTH COJCpXaT 3a/JaHusl TOBBIIICHHOTO YPOBHS CIIO)KHOCTH, KOTOPBIE
HaIlpaBJIEHbI Ha MPOBEPKY TAKUX KAUECTB MAaTEMATUYECKON MOATOTOBKU BBIITYCKHUKOB, KaK:
- YBEpPEHHOE BiaJieHHe (POPMALHO-ONIEPATUBHBIM alreOpanyecKuM amnmnapaToMm;
- YMEHUE pELIUTh IUIAHUMETPUYECKYIO 3a/ady, HOPUMEHsA pa3JIMyHble TEOPETUUYECKUE 3HAHUS
Kypca T€OMEeTpHH;
- yMEHHE PEIIUTh KOMIUIEKCHYIO 3a7auy, BKIIOYAIONIYI0 B ce0sl 3HaHMs W3 Pa3HBIX TEM Kypca;




- YMEHHE MaTeMaTHYeCKH I'PAMOTHO M SICHO 3alHCaTh PEIICHUE, MPUBOJIS MPH STOM HEOOXOIMMBIC
MOSICHEHUS ¥ 000CHOBAHMUS;
- BIIQJICHHE ITUPOKUM CIIEKTPOM IIPHEMOB U CIIOCOO0B PACCYKICHHIA.

Moayab «['eomerpus» comepxut reomerpuueckue 3amaund 1 gactu KMM OI'D. B stom OGnoke
MOBTOPSIOTCS. OCHOBHBIE TEOMETPUYECKNE CBEICHUS, U OTPa0aThIBACTCSI HABBIK PEIICHUS T€OMETPUICCKUX
3ajad.
3ajlaHusl yacTH 2 HampaBJIeHbl Ha IPOBEPKY YMEHHMs pellaTh IUIAHMMETPUYECKYIO 3ajady, MpUMEHss
pa3auyYHbIE TEOPETHMYECKHE 3HAaHUS Kypca TI'E€OMETPUHM; YMEHHUsS MaTeMaTH4YeCKU TIPaMOTHO U SICHO
3alMCBIBAThH PEIICHUE, IPUBOJIS TIPU 3TOM HEOOXOIMMbIE MOSICHEHUSI U 00OCHOBAHUS; BJIAJICHUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PaCCykKICHUI.

HTorosoe 3ansitue npeanojaract nNpoBCACHUC KOHTPOJBHOI'0O TE€CTa II0 MarcpuajlaM B q)OpMC
Oro.

MeToauyecknii KOMMeHTApPUii. DJICKTUBHBIC 3aHATHUS TI0 KaXKJ0H TeMe 1ieiecoo0pa3Ho pa3ouBaTh
Ha atanbl (Onoku). Kaxkmas Tema HaumHaeTcs ¢ MOBTOPEHUSI OCHOBHBIX TE€OpeM M (GopMyl, a TaKkKe
paccMOTpEeHHS] HOBBIX, HE BXOJAIIUX B OCHOBHYIO NMPOTpaMMy, HO HEOOXOIUMBIX MPU PEUICHUU psija
3a7a4y Ha 7k3aMmeHe. Bwimensercs mepBbiii 010k «OcHOBHBIE cBefeHUs». s SKOHOMUM BpEMEHU
UCTIOJB3YIOTCS TaONMuIbl (pa3gaToOuHbIl Marepuan) ¢ (QopMylaMH M PUCYHKaMH, OMOpHBIE IUIAKaThl,
cranoBasi MPe3eHTALUS.

Bropoit 6ok «Pemaem BMecTe» mpeinojaraet paz0op pelieHui OMOPHBIX JAEMOHCTPALMOHHBIX
3a/la4, MCIOJIB3YIOIIUX OCHOBHBIE TEOpEeMbl M (QOPMYNBI JAaHHOTO pas3fefla U pellaeMble pPa3HbIMHU
crioco0aMu, MOBTOPSAETCS] AITOPUTM PELICHMs 3a/1ad 10 TeMe. YUHUTENeM YIeNseTcs Cepbe3HOE BHHUMaHHE
pa300py TUIIMYHBIX OLIMOOK B XOJ€ pEelIeHHs 3aJaHus, a TAKXKE 3allMCU OTBETA B 9K3aMEHALMOHHBIN OJIaHK.
Pemrarorcst 3amanus w3 4dacth 1 SK3aMEHAIIMOHHOW paOOTBI C BBHIOOPOM OJHOTO OTBETa W3  YETHIPEX
IIPEUIOKEHHBIX BapUaHTOB, C KPAaTKUM OTBETOM W HA YCTAHOBIEHUE COOTBETCTBHA MEXIY
O00BEKTAMHU JIBYX MHOXECTB.

3aHATHE MPOJOJIKAETCA PEIIEHUEM 3aJa4 rPyNIaMu U CaMOCTOATEIbHBIM pelIeHHEM. JTO OJIOKH
«Pemraem B rpymmax» m «Pemaem camu». B Xonme pemeHus 3anad peKOMEHAYETCS IPHUACPKUBATHCA
npuHImna «OT IPOCTOro K CIOKHOMY» I10J] PyKOBOJICTBOM YUUTEIS.

VYuurenb MOXKET CIUIAHUPOBaTh YPOKM MApHOM paboThl, I/A€ ydalluecs TIOTOBATCSI K
CaMOCTOSATEIbHON M KOHTPOJIBHOM padoTe, 3a4eTy, 3aliuTe IpoeKTa.

VYupuTento He00X0AUMO HOOLIPSTH CTPEMJIEHUE ydyallluxcs padoTaTh B MHAMBUIYAJIBHOM DPEKUME.
Ha Bcex Tunax 3aHATHH Y4YMTENIIO CIEAYET NOAJCPKUBATH AKTUBHBIM IUAJIOr C yYallUMHUCA. YUYUTENb
CHCTEMAaTHUYECKH OCYIIECTBISET MOHUTOPUHI JIOCTMDKEHUS OO0s3aTEeNbHBIX pe3yiabTaToB 00ydeHus,
CBOEBPEMEHHO OCYLIECTBIISIET KOPPEKLMIO 3HAHUHN yJalUuXCs.

Annapam Konmpons.

B mpouecce ocBoeHMs ydalIMMHCS KaKIOTO MOZYJss Kypca IpEeNyCMOTPEHO IIPOBEICHHE
TPEHHUPOBOUYHBIX TECTOB U CAMOCTOSITEIbHBIX PA0OT, MO3BOJISAIOIIMX MPOBOAUTH TEKYIIUNH U TeMaTUYECKUN
KOHTPOJIb 3HAHUM W yMEHUH ydamuxcs. B KkoHIle M3ydeHMs Kypca IMPOBOJUTCS WUTOrOBask KOHTPOJIbHAS
pa0ora.

TpeHnpoBOYHbIE TECTHI U CAMOCTOSITENIbHBIE pAaOOTHI, HAIlEJIEHHbIE HAa MPOBEPKY 3HAHUIH OCHOBHBIX
TEOPETHUYECKUX CBEACHUH, OLEHMBAIOTCS  «3ayTeHO» (IPU YCIOBUM BBHINOJHEHUH He MeHee 75%
NPE/UVIOKEHHBIX 33JaHui) WIN «HE 3auTeHo». MrToroBas KOHTpOJbHas paboTa COCTaBJISETCS IO
maTtepuanam B Qgopme OI'D. Ilpu cocraBieHun pabOTHl yYUTETb MOMKET HMCIIOJIb30BaThb MaTepHajbl U3
CIIMCKA JINTEPATYPbl, PEKOMEHA0BAaHHBIE Ul OpraHU3aluy NoAroToBku K OI'D.

OcymiecTBiieHnEe KOPPEKIMM 3HAaHMM ydalluxcs IPOBOJUTCS Ha OCHOBAaHMM MOHUTOPHHIA
OTCJIEKUBAHMS Pe3ylbTaTOB OOydeHUs. B TeueHue u3ydyeHHMs JAHHOTO SJIEKTUBHOIO Kypca 3arOJHSETCs
TabaMIa, B KOTOPOH COZEp KaTcs pe3yabTaThl BHIIOJHEHUS TECTOB U CAMOCTOSITENbHBIX padoT. [TpumepHbIit
BapHaHT 3aII0JTHEHUS TaOJIUIbl U KpaTKue 0003HAaYeHUs MpeAoxKeHbl Hike (Tadnuua 1).

Tabnuna 1.



3a BBINOJIHEHHE TecTa OOYYAOIIMICS IOJIy4aeT UYUCIO INPOLEHTOB, MOJIy4aeMoe IEJICHUEM BEPHO
BBINIOJIHEHHBIX 33/1aHUI HA YUCIIO BCEX 3aJaHuil, yMHOkeHHOe Ha 100%.
MOHUTOPHHT OTCIEKUBAHUS PE3yIbTaTOB 00YUYEHUS TO3BOJISIET CBOEBPEMEHHO BBISIBUTH
«3aIaAaoIIre» TEMbI Kypca, IPOBECTH KOPPEKLUIO M 0Ka3aTh HHINBUAYATbHYIO TIOMOIIb YYaIlIHMCS.
YueOHo- TeMaTHYeCKH i NJIaH

Ne Ha3zBanue (TemMbl) MOLYJISA KounuecTBo nop
4acoB
1. AureOpandeckue 3aaHust 6a30BOr0 YpOBHS 13 https://math
2. I'eomerpuueckue 3aa4n 6a30BOTO YPOBHS 6 https://math
3. PeanbHas MmaremaTHKa 6 https://math
4. 3a/1aHus OBBIIIEHHOTO YPOBHS CJIO)KHOCTH 6 https://math
5. HroroBoe 3aHsTHE 3 https://math
OO111e€e KOJIMYECTBO YacoOB 34

Moayasb 1. Anzeopauueckue 3a0anus 6az06020 yposus.

BBenenue: nenp U coaep:kaHHe DSJIEKTUBHOTO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBbIE U
necsituuHble 1poou. CtaHnapTHeIN Buj uncia. OKpyriieHne U cpaBHEHHE yKcesl. bykBeHHbIE BhIpaKEHUS.
O6mactp momycTUMbIX 3HadyeHWi. @opmynbel. CTenmeHb C [ENbIM  IOKa3aTedaeM. MHOTOWICHBI.
[IpeoOpa3oBanue BblpakeHUH. PasnojkeHne MHOTOWIEHOB Ha MHOXHUTENU. Asredpandeckue ApooOu.
Coxkpamenue anredpandeckux apooeit. [IpeobpazoBanus parmoHAIBHBIX BhIpakeHU. KBajgpaTHbie KOpHHU.
JIunelinble U KBapaTHbIe ypaBHeHU. CucTeMsbl ypaBHeHUI. HepaBeHcTBa ¢ O1HON TEPEMEHHON M CHCTEMBI
HepaBeHCTB. PemieHue kBajpaTHbIX HepaBeHCTB. [locnemoBarenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dbopmysl. 3agaun, perraeMbie ¢ MOMOIIBIO TPOTPECCHIA.

Uucna Ha koopauHaTHOUW mpsiMoi. [IpencraBieHne penieHuii HEPAaBEHCTB M UX CHCTEM HAa KOOPAWHATHOMU
npsimoi. dyaknuu U rpaduku. OCoOEHHOCTH PaCIOIOKEHHUS B KOOPAMHATHOW TUIOCKOCTH TpaduKOB
HEKOTOpHIX (YHKUMUNA B 3aBHCUMOCTH OT 3HAUYEHHs IMapamMeTpoB, BXOAAUIUX B (OpMysbl. 3aBUCUMOCTh
MEXK/ly BEJIMYNHAMM.

Monyasb 2. I'eomempuueckue 3a0auu 0a306020 yposH:i.

TpeyroibHUKH, YETHIPEXYroJbHUKH. PaBeHCTBO TpeyrosbHUKOB, Moaooue. DopMysbl IIOLIAIHN.
[Iponopuronanbueie 0Tpe3ku. OKPY>KHOCTHU. YTJIbl: BIUCAHHBIE U LIEHTPAJIbHBIC.

Monyasb 3. Peanvnaa mamemamuxa.

[Iponienter. CocTaBieHHME MaTEMAaTHUYECKOW MOJENM II0 YCJIOBHUIO 3ajadd. TeKCTOBBIE 3alayd  Ha
MpaKTUYECKHi pacyeT. UTeHue rpadmkoB U quarpaMm. DJIEMEHTHl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH
BEpOATHOCTEH. BriparkeHue BenuuuHbl U3 (GOPMYIIbI.

3a0anusn noevIUWIEHHO20 YPOGHA CTIOHCHOCHU.

[IpeoOpazoBanus anreOpanvyecKux BBIPOKCHHH. YpaBHEHUS, HEPABEHCTBa, CUCTeMBbI. MccnenoBanue
¢byakuu u noctpoeHue rpaduka. Kycouno-zamanuele QyHkuuu. [loctpoeHue rpadukoB ¢ MoOAyneM.
3amaun Ha ABWXKEHHE. 3a/laud Ha CMecH, CIuiaBbl. CIIOXHBIE MPOLIEHTHI. 3aJaud Ha COBMECTHYIO paboTy.
3amaHusi ¢ mapaMeTpoM: HccienoBaHue TpadukoB (YHKIMA, pelleHHe YpaBHEHHM W HEpaBEHCTB C
rnapaMeTpoM. 3HaKM KOPHEW KBaJpaTHOro TpexwieHa. PacmnoyiokeHue KOpHEW KBaJIpaTHOTO TPEX4JIEHa.
[MTapameTpsr @, b, C ¥ KOpHH KBaJpaTHOTO TpexuieHa. [ eoMeTpruuecKue 3a1auu.

Hmozoeoe 3anamue. 11poBeieHne UTOTOBOIO KOHTPOJBHOIO TECTA


https://math/

KaJ’leH}IapHO-TeMaTI/I‘IECKoe IJIAHUPOBAHUE

BJZ(I_){ Ne sansns B Tema 3ansTHSA Aleta
ST Teme IInan @DakTt
Mopyas 1. Anredbpaunyeckue 3aganus 6a3080ro yposHs (13 yacos)
Bvtuucnenusa (2 uaca)
1 1 OOBbIKHOBEHHBIE U AecaTUYHbIe Jpoou. CTaHAapTHBIN BUJ
qHca.
2 2 Tpenuposounvie sapuanmul. Camocmosmenvuas paboma.
Ypasuenus u nepasencmea (3 uaca)
3 1 JInHelHbIe U KBaIpaTHbIE YPABHECHMUS.
4 2 JluneiiHble U KBaJpaTHbIE HepaBeHCTBA. CHCTEMbI HEPABEHCTB.
) 3 Tpenuposounvie sapuanmul. Camocmosmenvuas paboma.
Koopounamnasa npamas. I'pagpuku (3 uaca)
6 1 Uucna Ha koopauHaTHOU NpssMo. IIpencraBienne pemennit
HEPABEHCTB M X CUCTEM Ha KOOPJIMHATHOM IPSIMOM.
7 1 I'paduku QyHKIMI U UX CBOMCTBA.
8 2 Tpenuposounvie sapuanmul. Camocmosmenvras paboma.
Anzedopauueckue sviparxcenus(2 uaca)
9 1 MHuorounensl. Anredpanudeckue apoou, creneHu. Jlomyctumblie
3HA4YEHMS IEPEMEHHOM.
10 2 Tpenuposounsie sapuanmoi. Camocmosmenvuas paboma.
Hocneooeamenvnocmu (2 uaca)
11 1 Uucnossie mocnenoBareabHoCTH. [Iporpeccun.
12 2 Tpenuposounsie sapuanmoi. Camocmosmenvuas paboma.

13 1 Obodwarowuti mecm mooyna «Aneebpa» 6a308020 ypoeHsi.
Monyasb 2. 'eomeTpudeckue 3a1a4u 0a30B0ro ypoBHsi (6 4acos)
Iloocuem yznoe(2 uaca)

14 1 Tpeyronpauk. YeTpipexyronbHUK. OKPY>KHOCTb.
15 2 Tpenuposounsie sapuanmoi. Camocmosmenvuas paboma.
Ilnowaou guzyp (2 uaca)
16 1 YerbipexyroabHUKH. TpeyronbHUK. OKpYKHOCTb U KpPYT.
17 2 Tpenuposounvie sapuanmul. Camocmosmenvuas paboma.
Buioop eepnvix ymeepicoenuii(1 uac)
18 1 TpeHnpOoBOYHBIC 3a/TaHHS.
19 1 Oboowarowuti mecm mooyaa «I eomempusy 6a306020 yposHs.
MoayJas 3. PeanbHast maTemaTuka (6 4acoB)
I'pagpuxu u ouazpammur. Texcmoegwie 3a0auu (3 uaca)
20 1 Urenue rpauKoB U JUarpaMm.
21 2 TexkcToBbIE 3aJaul HAa IPAKTUYECKUN PACUET.
22 3 Tpenuposounvie éapuanmul. CamocmosamenvHas paboma.
Peanvnasa naanumempusn. Teopusa eepoamuocmei (2 uaca)
23 1 Pemenue 3a1a4y npakTHYECKOM HAIIPaBJIEHHOCTH.
24 2 DeMeHThl KOMOWHATOPUKH U TEOPUHU BEPOSTHOCTEH.
25 1 Obodwarowuti mecm mooynsa « Peanvnas mamemamuxay.

Monyas 1 n 2. 3agaHusi NOBBILICHHOT0 YPOBHA CJI0KHOCTH (6 4acoB)




3aH Ne sansns B Tema 3ansTHSA flata
ST Teme [Lnan ®dakTt
26 1 [TpeoOpazoBanus areOpandecKUX BHIPAKCHHA.
27 2 YpaBHEHMsI, HEPABEHCTBA, CUCTEMBI.
28 3 HccnenoBanue GyHKIMU U IOCTpOeHUE Tpaduka. 3aTaHusl ¢

apaMeTPOM.
29 4 TexcToBbIe 3a/1a4H.
30 5 I'eomerpuueckue 3a1aun
31 ['eomeTpuueckue 3amaun

HroroBoe 3anstue (3uaca)

32- 1-3 Hmoeoswiii mecm

35
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