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PaGouas mporpamma Kypca BHEYpO4YHOU AestenbHOCTU «30paHHBIE BOMPOCH MaTeMaTUKW» IS 9 Kiiacca
pa3paboTaHa Ha OCHOBE:



-OCHOBHOW 00pa3zoBaTeIbHON MPOTrpaMMBI OCHOBHOTO oOriero ob6paszoBanuss MBOY «HoBowmnbsMoBCKas
OOIL YMP PTy;
-JIOKAJIbHOTO aKTa IKoJbl «Ilomokenue o paboueild mporpamme yueOHOTO MpPEAMETa, Kypca, JUCHUTUIMHEI
(MomyInsi) B MyHHIIMTIIAILHOM OIO/KeTHOM o01eoOpasoBarenbHoM yupexaenun «HoBounsmoBckas OOLL
YUMP PTx»;

IHosicHuTeIbHAA 3aNICKA

JlaHHasi mporpamMma BHEYPOYHOM JEATENFHOCTH IpeAHa3HadeHa Uit OO0YyJaromuxcsi 9-X KIIaccoB
0011e00pa30BaTEeIbHBIX YUPEKIACHUA W paccunTaHa Ha 34 gacoB. OHa MpepHa3HAuCHA I MOBBIMICHUS
3pPEKTUBHOCTH TOATOTOBKK OOydaromuxcs 9 kimacca K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 332 KypC OCHOBHOM IIKOJIbI U IPELyCMAaTPUBAET UX IOJArOTOBKY K JajbHeiIeMy oOydyeHHUIO B
CpeaHeN LIKOJIE.

[IporpaMmma BHEYpOUYHOH JEATENIBHOCTH coueraeTcsi ¢ Jo0biM YMK, pekomMeHJOBaHHBIM K
HCIO0JIb30BaHMIO B 0Opa3oBarenbHOM mporecce. IIporpamma BHEYpOUHOW AEATEIBHOCTU COIJIacoBaHa C
TpeOOBaHUSAMHU TOCYJAapCTBEHHOIO O00Opa30BaTENbHOIO CTaHIapTa U COAEP’KaHWEM OCHOBHBIX MPOTpamMM
Kypca MaTeMaTHKU OCHOBHOM LIKOJIBI.

[IporpaMmoii MIKOJBHOIO Kypca MaTeMaTHKU HE MPeayCMOTpPeHbl 0000IIeHHEe M CHUCTEMaTU3alus
3HAaHMW MO pa3jMyYHBIM pa3jeliaM, MOJTYYEHHBIX y4yallMMHCS 3a BeCch Nepuoj] oOydeHus ¢ 5 mo 9 kmacc.
Bueypounas nestenbHOCTh «30paHHbIe BOIPOCH! MaTEMATHKW MTO3BOJIMT CUCTEMATU3UPOBATh U YTITyOUTh
3HAHMS y4allMXcs M0 pa3IMYHbIM pa3zesaM Kypca MaTeMaTUKU OCHOBHOM HIKOJIbI (apudmeTuke, anredpe,
CTaTUCTUKE MW TEOPUU BEPOSITHOCTEH, TreoMeTpuu). B JaHHOM Kypce TakkKe paccMaTpUBarOTCs
HECTaHJapTHBIE 3aJaHUsI, BBIXOJALIUE 3a PAMKHU HIKOJBHOM MporpaMmsbl (rpaduku ¢ MOAYJIEM, KyCOYHO-
3aJlaHHble (QYHKIUH, pelIeHe HECTaHAAPTHBIX YPaBHEHUHM U HEPABEHCTB U JIp.). 3HAHHE 3TOro MaTepuaia u
YMEHHE €ro NMPUMEHSTh B MPAKTUYECKON NESATENbHOCTH MO3BOJMT IMIKOJBHUKAM pEellaTh pa3HOOOpa3HbIe
3a/1a4u Pa3IMYHOM CJI0KHOCTH M TIOJATOTOBUTHCS K YCICIIHOW cladye dK3amMeHa B HOBOW (popMe MTOTOBOM
aTTecTaluu.

Kaxxnoe 3ansiTue, a TakKe BCe OHU B 1I€JIOM HampaBJIeHbl Ha TO, YTOOBI pa3BUTh UHTEPEC IIKOJIBHUKOB K
MpeIMeTy, MO3HAKOMHUTh UX C HOBBIMU HIESIMH U METOJaMH, PAaCHIMPUTh MpeACTaBlIeHHuEe 00 U3ydaeMOM B
OCHOBHOM Kypce MaTepHalie, a riIaBHOe, paCCMOTPETh HHTEPECHBIE 3aJauu.

DTOT Kypc MpejiaraeT ydalluMmcsi 3HaKOMCTBO C MAaT€MAaTHUKON KakK C OOLIEKYJIbTYpHOUH II€HHOCTBIO,
BBIPAOOTKOM MOHMMAHUA UMHU TOTO, YTO MaTeMaTHKa SIBISETCS MHCTPYMEHTOM IO3HAaHUS OKPY>KaIOIIEro
MHpa 1 caMoro ceosl.

Ecniu B wu3yueHHH NpPEeIMETOB €CTECTBEHHOHAyYHOTO IMKJIa OYEHb Ba)XXHOE MECTO 3aHHUMaeT
HKCHEPUMEHT M UMEHHO B MPOIECCE IKCIEPUMEHTa U OOCYKIEHHUS €ro OpraHu3alud U pPe3ylbTaToB
(bopMUPYIOTCS U Pa3BUBAIOTCS MHTEPECHl YYEHUKA K JAHHOMY IMPEIMETY, TO B MaTeMaTHKE KBUBAJICHTOM
SKCIIEPUMEHTA sIBIIsIeTCS peieHue 3a1a4. CoOCTBEHHO BeCh Kypc MaTeMaTHKU MOKET OBITh IOCTPOEH U, KaK
MIPaBUJIO, CTPOUTCS HA PEUICHUH PA3IMYHBIX MO CTENEHH BaKHOCTH U TPYAHOCTH 3a7ad.

[leab BHEYpPOUHOU [EATENBHOCTU: CHCTEMAaTH3allusl 3HAHUNH U CHOCOOOB AESATETBbHOCTU yJalllUXCs IO
MaTeMaTHKe 3a Kypc OCHOBHOW IIKOJBI, MOArOTOBKa oOOydamomuxcs 9 Kiacca K OCHOBHOMY
rocyapcTBEHHOMY 3K3aMeHy 1o MaTtemaTuke. YcnemHas caada OI'D, nepexoxa B 10 kinace no BeIOpaHHOMY
npoburo(IIpy HEOOXOIUMOCTH).

3agaum kypcea:

obyuaiowue: (popmuposanue noznasamenvHux u rocudeckux Y'VJi)
— ®opmupoBanue "0a3bl 3HaHUI" MO anredpe, reOMETPUN U peabHON MaTeMaTHKe, O3BOJISIOIEH
OecnpensTCTBEHHO ONepUpPOBaTh MaTEMATUYECKUM MaTepHalioM BHE 3aBUCHUMOCTH OT CIIocoba
IIPOBEPKU 3HAHUU.

HayuuTths npaBuUiIbHON MHTEPIIPETALIMH CIIOPHBIX (POPMYIHPOBOK 33 JaHUH.
— Pa3BuTh HaBBIKM pelIEHHs TECTOB.
— Hayuuts MakcumanbHO 3()(EKTUBHO paclpeaesiTh BpeMs, OTBEIEHHOE Ha BHIMOJIHEHUE
3aJlaHusl.



— IloaroroBuTts k ycnemnoi crade OI'D no Mmaremaruke.

pazsusarowue: (hopmuposanue pecyiamuenvix YVJI)

o YMCHUC CTaBUTH IICPCA coOoi 0eJiib — HeJienoJiaranme, Kak ioCTaHOBKY YHGGHOFI 3aga4d Ha OCHOBC
COOTHECCHUS TOT'O, YTO YK€ U3BCCTHO U YCBOCHO y4JalllUMCs, U TOT'O, YTO CIIC HCU3BCCTHO,

® [IJJaHUPOBATh CBOIO pabOTy - MJIAHMPOBAHME — OTIPEACIICHUE MOCIIEI0BATEIBHOCTH IPOMEXKYTOUHBIX
LeJIel ¢ y4eTOM KOHEYHOI'O Pe3yibTaTa; COCTaBJICHUE IUIaHa U NOCIIEA0BaTEIbHOCTH IEHCTBUM;

® KOHTPOJb B (hopMe cindeHus crocoba AEHCTBUSA U €ro pe3yabTaTa ¢ 3alaHHbIM 3TAJIOHOM C IIEJIbIO
00HapyXEHUsI OTKJIOHEHUH U OTIMYUHN OT ITAJIOHA;

® OICHKA - BBIACICHUE U OCO3HAHHUC YYAIIUMCA TOTO, YTO YK€ YCBOCHO U YTO €IIC MNOJJICKHUT YCBOCHHUIO,
OCO3HAaHUEC Ka4€CTBa U YPOBHA YCBOCHU,;

gocnumamenvHule. (hopmuposanue KOMMYHUKAMUBHBIX U JuuHOCmHbIX Y V]])
® (GopMHUPOBATH YMEHHUE CITYIIATh U BCTYNaTh B JUAJIOT;
® BOCIUTHIBATH OTBETCTBEHHOCTh U aKKYPaTHOCTH;

® yYacTBOBATH B KOJUICKTUBHOM OOCY)KJICHHH, MPU ITOM YUUTHCS YMEHHUIO OCO3HAHHO M MPOU3BOJILHO
CTPOUTH PEYEeBOE BBICKA3bIBAHUE B YCTHON U MUCbMEHHOM (opMme;

® cMbICI000pa3oBaHMe T. €. YCTAHOBIICHUIO YYAIIUMHUCS CBSI3U MEX]Y LIETIbI0 YUeOHOU NesITebHO CTH
U €e MOTHUBOM, JAPYTUMHU CJIOBaMH, MEXKIY pe3yJbTaTOM-IPOAYKTOM Yy4eHUSs, MOOYKIarouuM
NesITeNIbHOCTD, U TEM, PaJd Yero OHa OCYIIECTBIISIETCS, CAMOOPTaHU3ALINS.

DYyHKIUN Kypca

®  OpHEHTAIUs Ha COBEPIICHCTBOBAaHUE HABBIKOB MO3HABATEILHOMN, OpPraHU3allMOHHON IeATEIbHOCTH;
e  KOMIIEHcalMs HenocTaTtkoB 3YH mo MmaTeMmaTuke.

MeToabl u popMbl 00yUeHM s

Metoapl u (bOprI 06y‘IeHI/I${ OIIPCACIIAIOTCA Tpe60BaHI/I${MI/I O6y‘{€HI/I${, C YUCTOM HHIAUBHUAYAJIIbHBIX U
BO3pPACTHBIX 0COOEHHOCTEH yqamuxcs, pa3BUTUA U CaMOPa3BUTUSA JIMYHOCTH. B cBs3u ¢ 3TUM OCHOBHBIE
MMPUOPUTETHI MECTOJAUKH U3YUCHUA KypcCa:

e 0OydeHue yepes ONbIT U COTPYAHUYECTBO;

®  yuYeT MHIUBUAYAJIbHBIX OCOOEHHOCTEN U MOTPEOHOCTEH yualuxcs;

® MHTEPaKTUBHOCTh (paboTa B MalbIX IpyIMIax, poJieBble UIpbl, TPEHWHIH, BHE 3aHATUH - METOA
MIPOEKTOB);

® JMYHOCTHO - JEATENbHOCTHBIH M CYOBEKT — CyOBEKTUBHBIM moaxoj (Oosbliee BHUMAHUE K
JMYHOCTH YYaIlerocs, a He IIeJIsIM YUUTells, paBHOIIPaBHOE MX B3aUMOJCHCTBUE).

st pa®oThI ¢ yyampMucs, 0e3yciIoBHO, TPUMEHHMBI Takue (opMbl pabOThHI, KaK JIEKIUS U CEMHUHap.
[ToMrMO 3THX TpPaJMLIMOHHBIX (POPM PEKOMEHIYEeTCsS HCIOJIb30BaTh TAKXKE IUCKYCCHH, BBICTYIUIEHHUS C
JOKJIaJaMH, COJIEPKALIMMH OTUYET O BBIIIOJIHEHUU WHIUBUAYAIBHOIO WM IPYNIIOBOTO JOMAIIHETO 3a1aHUs
WIA C COJOKJIaJaMH, JOTOJHSIOIMMH JIEKIHIO yduTens. Bo3MOXXHBI paznuuHble (OpMBI TBOPUYECKOM
paloThI yJaluxcsi, Kak HalpuUMep, «3allluTa PeleHHus», OTUYET MO pe3yabTaTaM «IIOMCKOBOW» pabOThI Ha



oOpa3oBaTenbHbIX caiiTax B MHTepHeTe 1o yka3zaHHOM TeMe. Takum 00pazom, JaHHBIA Kypc HE MCKIIOYAeT
BO3MOKHOCTH IIPOEKTHOM NEATEIBHOCTH YYallUXCs BO BHEYPO4YHOE BpeMs. MITOroM Takoil IeATenbHOCTH
MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipenyaraemslii Kypc SIBISICTCS Pa3BUTHEM CHUCTEMbI paHee MPUOOPETEHHBIX MPOrPaMMHBIX 3HAHHUMH, €T
LeNb - CO3/aTh LIEJOCTHOE MPEACTABIECHUE O TEME M 3HAYUTEIBHO PACHIMPUTh CHEKTP 3aJad, INOCHIbHBIX
JuIs ydamuxcs. Bee cBoMCTBa, BXOAAIIKE B KyPC, M UX JOKA3aTeIbCTBA HE BBI3OBYT TPYAHOCTH Y Y4aIIUXCH,
T.K. HE COAEpXKAT TIPOMO3AKMX BBIKIANOK, a KaXI0€ IMpeablaylllee TIOTOBUT mnociuenyomee. Ilpu
HAMPABJSIIOIIEH POJIM yYUTENS IIKOJIBHUKA MOTYT CaMOCTOSTENBHO COPMYIHMpPOBATH HOBBIC IS HUX
CBOMCTBA M JaKe J0Ka3aTb MX. Bce NOJDKHO pacmoJsiaraTb K CaMOCTOSITENIBHOMY IOMCKY M ITOBBIIIATH
HMHTEpeC K H3y4yeHuro npeamera. IIpencraBisiss ydamumcs BO3MOKHOCTB OCMBICIMTB CBOWCTBA M HX
JI0Ka3aTeNIbCTBA, YUYUTENb Pa3BUBAECT F€OMETPUUYECKYIO MHTYHIIHIO, 0€3 KOTOPOI HEMbICIMMO TBOPUYECTBO.

Takum oOpa3om, mporpaMMa NpPUMEHHMMA Ul Pa3jIMYHBIX TPYII HIKOJBHUKOB, B TOM 4YHUCIE, HE
HMMEIOLUX XOpoUIeil MoAroToBKU. B 3TOM ciydae, yuyuTelb MOMKET Cy3UThb TpeOOBaHMS U MPEIJIOKUTH B
KayecTBe JIOMalIHUX 3aJaHuil CO3/laHue TBOPYECKHX paldOT, MpPU ATOM y JieTell pa3BUBAETCS MHTYUTHUBHO-
aCCOLIMAaTUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, TOMOYKET UM IPH BBINOJIHEHUH 3a1anuii OI'D.

OcHoBHast (yHKUMSI y4uTels B JaHHOM KypCE€ COCTOMT B «CONPOBOXKJIEHUW» Y4Yallerocs B €ro
M03HABATEIbHOMN JAEATEIbHOCTH, KOPPEKIIUHU paHee MOoaydeHHbIX yyamumucs 3YH.

HnaHpreMue pe3yJbTaThbl 0CBOCHUA KypcCa

[Inanupyemble pe3yabTaThl OOY4EHMsI OTPaXKalOT CIEAYIOIIME YEThIpe KaTeropuu IMO3HaBaTEIbHON
obnactu:

3HaHue/moHMMaHuUe:
BIIaJICHHE TEPMHHOM; BJIaJICHUE DPA3IUYHBIMU SKBHUBAJECHTHBIMU MPEICTABICHUAMH (HampuMep, 4Hcia);
pacrio3HaBaHue (Ha OCHOBE OIpeeNeHUl, HM3BECTHBIX CBOMCTB, C(HOPMUPOBAHHBIX IPEACTaBICHUI);
UCIOJb30BAHUE PA3IMYHBIX MAaTEMaTHYECKHX S3bIKOB (CHMBOJMYECKOTO, IpaMuecKoro), mMepexoj OT
OJIHOTO SI3bIKa K APYrOMY; HHTEPIIPETALIHS.

YMeHHe NIPUMEHHUTD AJITOPUTM!
UCIOJb30BaHUE (POPMyYsBl KaK aaropuTMa BBIYMCIEHUH; NMPUMEHEHHE OCHOBHBIX IpaBWJ JEHCTBHH C
qHCcIaMH, alreOpanyecKUMU BBIPAXKEHUSMU; PEIIEHUE OCHOBHBIX THIIOB YPABHEHUH, HEPABEHCTB, CUCTEM,
3az1a4.

YMeHHe pelINTh MATEMATHYCCKYIO 3a/1a4y:
3aJaHus, I@pU pEIIEHUH KOTOpBhIX TpedyeTcs NpUMEHEeHue (aKTyalu3auusi) CHCTEMbl 3HaHUM;
peoOpa3oBaHuEe CBsA3eH MEXy M3BECTHBIMM (DaKTaMH; BKIIIOYEHHUE H3BECTHBIX IOHATHH, NPHUEMOB HU
Croco0OB peIIEeHUs B HOBBIE CBSI3U M OTHOLIEHUS, YMEHHE Paclio3HaTh CTaHIAAPTHYIO 3a7a4y B U3MEHEHHOU
hopmyIMpOBKeE.

IlpumeHeHre 3HAHUIN B )KU3HEHHBIX, PEAJbHbIX CHTYALHMAX!
3ajaHus, (OpPMYIUPOBKA KOTOPBIX «00OJeueHa» B NPAKTUYECKYH CUTYallMI0, 3HAKOMYIO YydalluMcs U
OJM3KYIO MX )KU3HEHHOMY OIIBITY.

HarypaabHbie ynciaa. J[poou. PannonajabHbie unciia

BoinyCKHUK Hay4duTcs:

* IOHUMATh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUUCIICHHUS;

* OIIEPUPOBATH MTOHATUAMH, CBA3AHHBIMU C JETUMOCTBIO HATYPAJIBbHBIX YUCEIT;

* BBIp@XaTh YHCJIa B SKBUBAICHTHBIX (opmax, BbIOMpas Haubosee MOIXOISIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYaLlUH;

* CPAaBHUBATh U YIOPSAAOYUBATH PALIMOHAIbHBIE YHCIIA;

* BBINNOJHATH BBIYMCIEHUS C PALMOHAJIBHBIMM YHMCIAMHU, COYETas YCTHBIE M NMCbMEHHBIE IPUEMBI
BBIUHCIICHUH, IPUMEHEHUE KAIBKYIISITOPA;

* UCIIOJIb30BaTh MOHATHSI U YMEHUS, CBSI3aHHBIE C MPONOPLUMOHAIBHOCTBIO BEIUYUH, ITPOLUEHTAMH, B XOJ€E
pELIEHUsT MaTEMATUYECKHUX 3a/1a4 M 3aJ1a4 U3 CMEXKHBIX MPEAMETOB, BBINIOJHIATh HECIOKHBIE TPAKTUUECKUE
pacy€Tsl.

Buinycknux noxyuum 603moxcHocmy:

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CHUCTIEHUS C OCHOBAHUAMU, OmauyHbiMu om 10;

* yenyoums u pazeume npeocmasienus 0 HamypaibHblX YUCIAX U CBOUCMEAX 0eUMOCMIU;




*  HAYUUmvbCs UCNONBL306AMb  NPUEMbL,  PAYUOHATUSUPYIOWUE BbIYUCICHUS, NPUOOpecmu  NPUBbIUKY
KOHMPOIUPOBAMb BbIYUCTIEHUSA, 8blOUPAsL NOOX0OAWULL OJisL CUMYAYUU CHOCOD.

JlelicTBUTEILHBIE YHCIA

BpINyCKHUK HayYuTCH:

* HCIIOJIB30BaTh HAYAIILHBIC MIPEICTABICHHS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIT;

* ONIEPUPOBATH MOHATUEM KBAJPATHOTO KOPHS, IPUMEHSThH €T0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603moxicnocms.:

* pa36umMb NPeOCmMasieHue 0 YUcie U YUCI08bIX CUCIEMAX OM HAMYPATbHbIX 00 OeliCMEUMENbHBIX YUCET,; O
PO BbIYUCTEHUL 8 NPAKMUKE,

* paszeums U yenyoums 3HAHUS O OECAMUYHOU 3aANuUcU OelcmEUMENIbHbIX Yucel (nepuooudeckue u
Henepuoouyeckue opoou).

N3mepeHus, npudIMKeHNsl, OIEHKH

BBIYyCKHHUK HAYIUTCS:

* WCIIOJIB30BaTh B XOJC PEHICHHS 3a7ad JJIEMCHTApHBIC MPEICTABICHHS, CBSI3aHHBIC C MPHOIMKEHHBIMH
3HAYCHUSMH BEJIMYNH.

Buinycknux nonyuum 6o3moxcnocms.:

* NOHAMb, UMO UYUCTOB8ble OaHHble, KOMOpble UCNOAb3VIOMCA Olsl  XapaKmepucmuku 00beKmos
OKpYHCAIOWe20 MUpa, ABAAIMCA NPeUMyUjeCmeeHHo NPUOTUNCEHHBIMY, YMO NO 3ANUCU NPUOTUNCEHHBIX
SHAYeHUull, Cco0epHCAWUXcs 6 UHDOPMAYUOHHBIX UCMOYHUKAX, MOJMCHO CYOUmMb O NOSPEUHOCMU
NPUOTUICEHUSL,

* NOHAMb, YMO NOZPEUIHOCTNb DPe3VIbMAmMAa blYUCTeHUl O0IHNCHA OblMb COUBMEPUMA C NOSPEUHOCHbIO
UCXOOHBIX OAHHDBLX.

AJiredpanyeckue BbIpaKeHUs!

BBITyCKHHUK HAYIUTCS:

* OIEPUPOBATH TOHATHUSAMH «TOXIECTBO», «TOXKJICCTBEHHOE MpeoOpa3oBaHME», peniarh 3ajadd,
cojepxariue OyKBeHHBIC JaHHBIE; paboTaTh ¢ GOopPMYyIamMu;

* BBITMOJHATH IPE0Opa30BaHus BHIPAKEHUH, COIEPKAINX CTENEHH C LIETIbIMU MOKA3aTeNsIMU U KBaJpaTHbIE
KOPHH;

* BBITNOJHATH TOXKJECTBEHHbIE MPEOOpa30BaHUs PAllMOHATIBHBIX BBIPAKEHUI HAa OCHOBE MPABUJI JEHCTBHIA
HaJl MHOTOWICHAMH U aJITeOpandecKuMH ApOOsSIMHU;

* BBIMIOJIHATH Pa310KeHHE MHOTOUJICHOB Ha MHOKUTEIH.

Buinycknux nonyuum 603mMoicHOCb HAYYUMBCL:

* BBINOJIHAMb MHO20ULA208ble NPeobPA308aHUL PAYUOHAILHLIX BbIPAJICEHULl, NPUMEHSS WUPOKUU Habop
cnoco6o8 u npuémos;

* NPUMEHAMb MONCOeCMBEHHble NPeoOPa308anuss Ol peuleHUuss 3a0a4 U3 pPasiudyHblx pasienos Kypcd
(Hanpumep, 0151 HAXOHCOEeHUST HAUDONbULE20/HAUMEHBULE2O 3HAUEHUS BbIPAICEHUSL).

YpaBHeHus

BbInycKHHUK HAY4IUTCS:

* pemniatb OCHOBHBIE BUBI PAIMOHANBHBIX YPAaBHEHUN C OJIHOM MEepEeMEHHON, CUCTEMBI JABYX YPaBHEHHIl C
JBYMsI IEPEMEHHBIMU;

* MOHUMAaTh YypaBHEHHE KaK BaXKHEHIIYI0O MaTEeMaTHYeCKYI0 MOJENb Ui OIMUCAHHS W H3yYCHHUS
pa3zHoO00pa3HBIX pealbHBIX CUTYALlU, PellaTh TEKCTOBbIE 33/1a4H alreOpaniyeckuM METOIOM;

* MPUMEHATh TpadUyecKUe MPEICTABICHUS [UIsl HCCIEAOBAaHUS YpPaBHEHUH, WCCIEIOBAHHS M PEIICHUS
CUCTEM YpaBHEHUH C IBYMS MEPEMEHHBIMH.

Buinycknux nonyuum 6o3mosicHocms.

* 0g1ademv CneyualbHbIMU NPUEMAMU peuleHUs YPAGHeHUl U CUCTeM YPABHEHUll, V8ePeHHO NPUMEHIMb
annapam ypagHeHuti OJisl peuleHUsi PAa3HOOOPA3HbIX 3a0ay U3 MAMeMAmuKl, CMENCHbIX NpeoMemos,
NPAKMuKuU;

* npumenamv 2epaguueckue npeocmasieHus OJisl UCCIE008AHUS YPABHEHUN, CUCmeM VPAasHeHul,
cooepoicawux OykeeHHble KOIppuyuenmoi.

HepaBencrBa

BhINyCKHHUK HAYIUTCS:

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




* peraTh JIMHEHHbIE HEPAaBEHCTBA C OJJTHON MEPEMEHHOM M UX CUCTEMBI; PelIaTh KBapaTHbIC HEPAaBEHCTBA C
OTIOPOii Ha rpaduyecKre NpeaCTaBICHNUS;

* IPUMEHSATH aIlapaT HEPABEHCTB /IS pEIICHUS 3a/1a4 U3 Pa3IMUHBIX pa3zesioB Kypca.

Buinycknux nonyuum 603mMoxucHOCHb HAYYUMBCAL:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, VBEPEHHO NPUMEHAMb annapam HepaeeHcms
0715 peulenus pasHo0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMENHCHLIX NPeOMemos, NPaKmuKu,

* npumeHamsv 2epaguueckue npeocmagieHus Oisl UCCIe008AHUS HEPABEHCMS, CUCMEM HepaseHcms,
cooepoicawux OyKeeHHble KOIppuyuernmoi.

OcHoBHBIE NOHATHSA. UK c/10BbIE PYHKIUH

BEIYCKHUK HAYYUTCS:

* MIOHUMATh U UCTIOJIB30BaTh (PYHKIIMOHAIBHBIEC IOHATHUS | SI3bIK (TEPMUHBI, CAMBOJINYECKHE 0003HAUCHHS);
* CTPOUTHh TpaduKH d3IEMEHTApHBIX (DYHKIHIA; MCCIENOBATh CBOWCTBA YMCIIOBBIX (YHKIMA HAa OCHOBE
W3yUYEHHUsI TIOBEACHUS X TPAPHKOB;

* TOHUMAaTh (PYHKIUIO KaK BaKHEHIIYI0 MaTeMaTHYECKYI0 MOJEb Ul OMUCAHUS TPOILECCOB U SBICHUN
OKPYXKAIOIIEro MHpa, MPUMEHATh (PYHKIIMOHAIBHBINA SI3BIK JUTSI ONMCAHMS M MCCIIEIOBAHUS 3aBUCHMOCTEH
MeXTy (PU3NIECKUMHU BEITMYMHAMHU.

Buinycknux nonyuum 603mMoxicHoOCmb HAYYUMbCL:

* NPOBOOUMb UCCNIE008AHUS, CBA3AHHBIE C U3YYEHUEM CBOUCME (PYHKYUL, 8 MOM HUCIe ¢ UCNOIb308AHUEM
KOMNblomepa; Ha OCHO8e 2paghuKo8 u3y4eHHuIX GYHKYuil cmpoums Oojee ClodCHble epaduku (KycouyHo-
3a0aHmble, ¢ «BbIKOTOMBIMUY MOYKAMU U M. N.);

* UCNONB3068aMb (PYHKYUOHAIbHBIE NPEOCMABNIEHUs U C8OUCMBA (YHKYULL Ol peuleHUs MamemMamuieckux
3a0a4 U3 pasiuyHbIX pazoenos Kypca.

YucioBble MOCT€10BATEIbHOCTH

BBITyCKHHUK HAYIUTCS:

* IOHUMATh U UCTIOJIB30BAaTh S3BIK MOCIIEIOBATEILHOCTEH (TEPMHUHBI, CAMBOJIHYECKIE 0003HAUCHUS);

* NPUMEHATH (POPMYIBI, CBA3aHHBIE C apU(PMETUUECKOM M TeoMeTpUYecKoW Mporpeccuei, u ammapar,
c(hOpMHUPOBAHHBIN MPU U3YYEHUH JPYTUX Pa3lieNoB Kypca, K PElIeHHUI0 33aJa4, B TOM YHCIIe C KOHTEKCTOM
W3 peayibHOM KU3HHU.

Buinycknux nonyuum 603mo4cHOCHb HAYYUMbCAL:

* peuiamv KOMOUHUPOBAHHBIE 3A0ayU C NPUMEHEHUeM QOopMyNl N-20 YleHd U CYyMMbl Nepevlx N HleHO8
apugmemuueckol U 2eoMempuyecKol Npocpeccuu, NPUMEHss Npu dMOM annapam ypaeHeHuu u
HepageHcma,

* HOHUMAMb apUuhMemuyecKyro U 2eoMempuiecKyio npocpeccuito KaxK YHKYuu HamypaibHo20 apeymMeHma,
C8A3bIBAMb  APUPMEMUUECKYI0  NPOSPeccuro ¢ JTUHEUHbIM — POCHOM,  2e0OMempudeckyro — C
9KCHOHEHYUATIbHBIM POCHOM.

OnucarejibHAas CTATHCTHKA

BhINyCKHUK HAy4YUTCsl MCIOJIb30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAINW3a CTATUCTUYECKUX
JTAHHBIX.

Buinycknux nonyuum 603modxcHocms npuobpecmu nep8oHAaA4aNIbHbIN ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU
npogedeHUul Onpoca 00WeCmBeHHO20 MHEHUs, OCYUeCmBIamsb UX aHAIU3,npedCmasisims pe3yibmanmbl
onpoca 6 sude madnuyvl, OUACPAMMbL.

Cay4aiinblie COOBITHSI M BEPOSTHOCTH

BhInyCKHUK HAYYUTCSI HAXOJIUTh OTHOCUTENBHYIO YACTOTY U BEPOSITHOCTD CIIy4alHOTO COOBITHS.
Buinycknux noayuum 603mooicHocms npuodpecmu onvim npoeodeHus: CIy4auHblX IKCNePUMEHMO8, 8 MOM
yuycie ¢ NOMOUWbI0 KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAayUU UX pe3yibmanmoa.

KomOunnaropuka

BbINyCKHUK Hay4HTCs perath KOMOMHATOPHBIE 331a4 Ha HAX0KICHUE YHCiIa O0bEKTOB WIIM KOMOMHALIMH.
Buinycknux — nonyyum  803MONCHOCMb  HAYUUMBCA  HEKOMOPLIM — CHEYUANbHbIM — NPUEMAM — peuleHus
KOMOUHAMOPHbIX 3a0aH.

Hacnaonan zeomempusn

Buinycknux nayuumes:

* PACNO3HABAMb HA YEPMENHCAX, PUCYHKAX, MOOEAX U 8 OKPYIHCAIOUeM MUupe NIOCKUe U NPpOCMpAHCMEeHHble
2eomempuueckue ueypul;

* pAcno3Hasamov pazeEpmKU Kyoda, npamoy2oibHo20 napaiiesenuneod, npasuibHol NUpamuobl, YUuiuHopa u
KOHyca;




* cmpoumbs pa3zeéEpmku Kyoa u npsamoy20ibHO20 napaniesenuneod,

* onpedensimb NO JUHEUHBIM PA3Mepam pazeeépmru @uaypvl JUHeUHble pasmepbl camol @ueypsl u
Haobopom;

* BLIYUCTIAMb 00BLEM NPAMOY20TbHO0 NAPALIENenUNeod.

Buinycknux noayuum 603mooicnocmy.:

* HAyuumvbCs BbIYUCIAMb O00BbEMbL NPOCMPAHCMBEHHBIX 2€0MeMPUYECKUX Quayp, COCMABNIEHHbIX U3
NPSAMOY20IbHbIX NAPANLIeNenUNeo0s;

* yenyoumo u pazéums npeocmaegieHus 0 NPOCMPAHCMBEHHbIX 2EOMEeMPUYECKUX Puaypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA36EPMKU 015 BbINOTHEHUSA NPAKMUYECKUX PACUEMOS.
I'eomempuueckue guzypot

Buinycknuk nayuumcs:

* NONb30BAMBCS ALIKOM 2eomMempuu 07 ONUCAHUS NPEeOMEMO8 OKPYICAIOWEe20 MUpa U ux 63aumMHo2o
PAcnonodicenus;

* pacro3HaBaTh U M300pakaTh Ha YePTEKaxX U PUCYHKAX TreOMeTpruieckrue GUTrypsl U MX KOHQUTYpaIuy;

* HAXO/IUTh 3HAYEHUS [UIMH JIMHEHHBIX 3JIEMEHTOB (UTYp W UX OTHOLICHHUS, TPAyCHYIO Mepy YIioB oT 0°
no 180°, mpuMeHss onpeesieHus, CBOMCTBA U MPU3HAKKU (PUTYp U UX JIIEMEHTOB, OTHOILIEHUS (PUTYp
(paBeHCTBO, MOI00ME, CHMMETPUH, TTIOBOPOT, MapauIeIbHBINA MTEPEHOC);

* OTIEpUPOBATH C HAYATLHBIMU TMOHATHSIMU TPUTOHOMETPHH U BBITIOJIHATH SJIEMEHTapHBIE ONEPaIluH Ha/l
(GYHKIMSIMH YTIIOB;

* pemarh 3a/1a41 Ha JOKa3aTeIbCTBO, OMMPAsICh HA M3yUCHHBIE CBOMCTBA (DUTYP M OTHOIICHUI MEX Ty HUMH
Y TIPUMEHSISI N3Y4EHHBIE METOJIBI JOKA3aTEeIbCTB;

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

* pemarh MPOCTEHIIHE TUIAHUMETPHUECKIE 3a/1a9l B TIPOCTPAHCTBE.

Buinycknuk noayuum 603M0}CHOCHb.

* 061a0emb Memooamu peulenus 3a0ay Ha GbIYUCIeHUs. U OOKA3AMeNbCmea: MemoooM Om NpOMUEHOZO,
Memooom nooobUs, Memooom nepebopa 8apuanmos u MemoOOM eoMeMpPUYECcKUx Mecm modex;

* npuobpecmu onvlm NPUMeHeHUs an2edpauiecKo2o U mpuoHOMempuUyecKko20 annapama u uoeti O8UNCeHUs
npu peueHuu 2eoMempudecKux 3a0ay,

* osrademv MpAOUYUOHHOU CXeMOU peuleHus 3a0ai HA NOCmpoeHue C NOMOWbIO YUPKYIA U JTUHEUKU:
amanus, nocmpoenue, 00Ka3amenrbCmeo U UCCie008anue;

* HAYUUmbCs peuams 3a0ayu HA NOCMPOEHUe MemoOOM 2e0MempUiecKkoe0 Mecma modexk u Memooom
nooodbus,

* npuobpecmu ONbIM UCCIEO08AHUA CBOUCME NIAHUMEMPUUECKUX DUSYp ¢ NOMOWBIO KOMNbIOMEPHBIX
npozpamm,

* npuobpecmu onvim BbINOIHEHUs Npoekmos no memam «l eomempuueckue npeobpaszoeanusi Ha
nirockocmuy, «llocmpoenue ompeskoe no gpopmyney.

H3mepenue zeomempuueckux eenudun

Buinycknux nayuumes:

* UCNONIL308AMb CEOUICMBA USMEPEHUS ONUH, NAOWAOel U Y2108 NPU PeuleHUU 3a0ay Ha HaXodcoeHue OUHbI
ompe3Ka, ONUHbL OKPYICHOCMU, ONUHBL OY2U OKPYICHOCMU, 2PA0YCHOL Mepbl yena;

* GLIYUCTAMb NIOWAOU MPEY20JbHUKOG, NPAMOY2OIbHUKOS, NAPANIEN0cPAMMO8, mpaneyui, Kpy208 U
CeKxmopos;

* BLIYUCTIAMY OIUHY OKPYIHCHOCTU, ONIUHY OV2U OKPYHCHOCTIU,

* BLIYUCTAMY ONIUHBL TUHELIHBIX DTIEMEHMO8 Queyp U UX Y2ibl, UCHOAb3YSA QOPMYIbl ONUHBL OKPYIHCHOCU U
ONIUHBL OY2U OKPYHCHOCMU, hopmynbl naowaoel gueyp,

* pewiams 3a0a4u HA OOKA3AMENbCHBO C UCNOIb308AHUEM (DOPMYIL ONUHBL OKPYICHOCMU U ONUHbL OyeU
OKpyscHoCmuU, opmyn niowadeu ucyp;

* peuwiamv NPaKmuyeckKue 3a0aii, C8A3AHHble C HAXONCOEHUEM 2e0MempUudecKux 8eIuyur (UCnoab3ysa npu
HeobXxo0uMocmu CnpasoyHUKU U MmexHudecKue cpeocmea).

BuinyckrHuk noayyum 03mMoicHOCHb HAYYUMbCS.

* GLIYUCTIAMb NAOWAOU PUSYP, COCMABNIEHHbIX U3 08YX UlU DOJlee NPAMOY20IbHUKOS, NApalleiozpammos,
Mpey2oNbHUKOS, Kpyea U ceKmopa,

s ebluUCIAMb  NIOWAOU  MHO2OY20NbHUKOG,  UCHONb3YA — OMHOWEHUs — PABHOGENUKOCMU U
PABHOCOCMABNEHHOCMIU




* npUMeHAMb aneedpauyecKull U mpueoHOMempuyecKull annapam u uoeu 08UMCEeHUsI NPU peuleHul 3a0a4 Ha
gbluUCTEeHUE NIOWAOel MHO20)20TbHUKOS.

Koopounamut

Buinycknux nayuumes:
¢ BBIYUCJIATH JJIMHY OTPE3Ka 110 KOOpAWHATAM €TI0 KOHIOB, BBIYUCIIATE KOOPAUWHATBI CEPCANHBI OTPC3Ka;

* KCI0JIb30BaTh KOOPAUHATHBIM METO I U3y4EHUsI CBOUCTB MPAMBIX U OKPYKHOCTEH.

Buinycxnux nonyuum 603mooxcHocmoy.

* 061a0emb KOOPOUHAMHBIM MeMOOOM peuleHUs 3a0ay Ha 8bIYUCTIEHUS. U OOKA3AMEeNbCMBd,

* npuodpecmu ONvIM UCNONIL30BAHUSL KOMILIOMEPHBIX NPOSPAMM OJis AHAUZA YACTHBIX CIYYAe8 83AUMHO20
DPACHONONCEHUSL OKPYHCHOCIEU U NPAMBLX,

* npuobpecmu Onvim BbINOJIHEHUsT NpoeKkmog Ha memy «llpumenenue xKoopounamuozo memooa npu

peuteHuu 34044 HA BbIYUCTCHUS U OOKA3AMEbCINEAY.




IINIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUH IIKOJBbHUKAMM YV IO
3ABEPIHIEHUH OBYYEHUA

JInyHOCTHBIE

CneunaibHo-npeaMerHbie YV

MetanpeamerHbie YY /|

PeryasiTuBnbIe

Ilo3naBarteabHbIE

KomMMmyHuKaTHBHBIE

~IIOJIOKHUTEIBHOC OTHOIICHHUE K
YpoKaM MaTeMaTHKH;

-yM€HHuEe IIpU3HaBaTh
COOCTBEHHBIC OIIHOKH;
-opMHEpOBaHHE  LEHHOCTHBIX
opHeHTauuii  (camoperyssuus,
CTUMYJIMPOBAHUEC, JTOCTHIKCHHE
¥ Ip.);

-opmupoBanue
MareMaTu4ecKom
KOMIIETCHTHOCTH

B cdepe NMYHOCTHBIX yya y

BBIITYCKHHKOB Oynyr
chOpMUPOBaHBI  BHYTPCHHSIS
TTO3UIUS obyuarorerocs,
aJleKBaTHas MOTHBALHS
y4eOHOi JIeATeIIBHOCTH,
BKJIIOYast y4eOHbIe u
O3HABATEIIbHBIC MOTHBBI,
OpHMeHTauuss Ha MOpalbHbIC

HOPMBI U UX BBIITOJIHEHHUE.

--BBIIIOJIHATH apI/[d)MCTI/lLIECKl/lC

)IeﬁchI/m, coueras yCTHBICE H

IIACBMEHHBIC TIPUEMBI; HAXOAUTh

3HAYCHUSA KOpHA HaTypaJ'lLHOﬁ
CTCIICHH, CTCIICHU C
panroHaIbHBIM IIOKasarejeMm,

HCIIONB3YyA IIpA HCO6X0£[I/IMOCTI/I
BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa;
I10JIB30BaThCA OHCHKOﬁ u
HpHKH}IKOﬁ IIpAU  NPAKTUICCKUX
pacuerax;

--COCTaBJIATh OyKBEHHBIE
BBIpAKCHUSA u Cl)OpMyJ'lBl o

YCJIOBHSIM 3aJ1av; OCYLICCTBIIATEL B

BBIPKEHHSAX u (bopmynax
YHCIIOBBIE MOJICTaHOBKU u
BBITNOJHATE  COOTBETCTBYIOLIME
BBIUHCIICHUS, OCYLIECTBIIATh

MOJICTAHOBKY OJIHOIO BBIP@XKEHHsI
B JIpyroe; BhIpaxaTh U3 (Gopmyi
OHYy
OCTaJlbHbIE;

HEepPEMEeHH yI0 qepe3
--BBIIOJIHSATE OCHOBHBIC JCHCTBHS
CO  CTENEHAMHM C  LEJIBIMH
MOKa3aTeNs MU, C MHOIOYJICHAMH
n  amreOpauuyecKuMH  JpOOIMM;
BBIIIOJIHATH TOXK/IECTBEHHBIC
peoOpa3soBaHus  PAIMOHATBHBIX

BBIPKCHUH;

--IIPHMEHSTh CBOMCTBA
apudMeTHIeCKuX KBaJ[paToB
KOpHeit JuIs BBIYHCIICHUS
3HAYCHUH M  MpeoOpa3oBaHuUii
YHCIIOBBIX BBIP@KCHHI,

CoJIepKAIHMX KBaJPaTHbIC KOPHHU;
--pelarb JMHeHHbIe, KBaJpaTHbIe
YpaBHEHUs U palMOHAIbHBIC
YpPaBHCHUSA, CBOAALUMECH K HHUM,
JIBYX
ypaBHEHHH u

CHCTEMBbI JIMHEHHBIX
HECIIOXKHbIC
HEJIMHEeHHbIE YPABHEHMUS;

--peliarb  TEKCTOBbIE  3ajayH
anredpanyeckum

otbop

METOAO0M,
MIPOBOAUTH pelieHui,
HCXOJIs u3 dhopmymnupoBku
3a1a4u;

--OIPEACIIATh KOOPAUHATHI TOYKU
II0CKOCTH,

CTPOUTHh TOYKHU C

3aJIaHHbIMU KOOpPAMHATaMM;
M300paKaTh MHOKECTBO PEIICHHMH
JIMHEHHOr0 HEepaBeH CTBA;

--HAaXOJMUTh 3HAYCHUS (QYHKLUHUH,
3aaHHOM opMysto, Tabiumuei,
rpapukoM 1O €€ aprymMeHry;
HaxouTh 3HAYCHUA aprymMeHra
110 3HaYCHUIO HYHKIMH, 3a/[aHHOM
rpadMKOM MM TabIHLeH;

--OIpe/IeNiTh CBOMCTBA ()yHKIUH
rpaduky;
rpadudecKre NpeacTaBIeHus pu

1o ee TNPUMEHATH

pellIeHNH  ypaBHEHHWii, cCHCTeM,
HEPaBEeHCTB;
--ONUCBIBATh cBoiicTBa

U3Y4CHHBIX (yHKINI, CTPOUTD HX
rpaduku.

-OTCJIEKUBAT LENb y4eOHOI
JIeATEITLHOCTH (C OIOpoit Ha
MapIIpPYTHBIE JTHCTHI) 1
BHEY4eOHO# (C Ormopoii Ha
Pa3BOPOTHI IPOSKTHOH
JIeATEILHOCTH);

-Y4UTBIBATh OPUEHTHPBI, JaHHBIC
Y4HUTEIeM, IIPU OCBOCHUH HOBOI'O
y4e6HOro Marepuana;
-[IPOBEPSITH PE3yJIbTAThI
BBIUUCIICHHIH;

-aJIeKBaTHO BOCIIPHHUMATh
yKa3aHUs Ha OIIMOKH 1
HCIPABIIATH HailICHHBIC OLINOKH.
-OLICHUBATh COOCTBEHHBIC YCIIEXU
B BBIYHCIIHTENIBH O
JIeSTEIbHOCTH;

-IUIAHUPOBATH LIArH 110
YCTPaHEeHHIO 1POOENoB (3HaHNUE
cocTaBa 4ucen).

B cdepe peryasTHBHBIX yyz
BBITYCKHHKH CMOT'YT OBJIAZIETh
BCEMH TUIIAMH

y4.IeHCTB. HAIIPABJICHHBIX Ha
OpraHM3aIHIo CBOCH paboThl B
OV u BHE ero, BKJIIOYas
CrOCOOHOCTh IPHHUMATh U
COXpaHsTh Y4eOHYIO LIeNb H
3aj1a4y, IJIAHUPOBATH €€
peanu3aluio, KOHTPOIMPOBATh U
OLICHHUBATh CBOU JICHCTBHS,
BHOCHTb COOTBETCTBYIOLIHEC
KOPPEKTHBBI M X BBIIIOJIIHCHHE

--aHAJIM3UPOBATh YyCIIOBUEC 3a1a4U
(BBII(CJ'IF{TB YHCJIOBBIC TaHHBIC 1
1EJIb — 4YTO U3BECTHO, YTO
TpeOyeTcs HalTH);

-COIIOCTaBJIATE CXEMBI U YCIIOBUS
TEKCTOBBIX 3a1a4,

-yCTaHaBJIMBATh 3aKOHOMEPHOCTH
1 UCIIOJIB30BaTh UX IIPHU
BBITTOJIHCHUH 3aZ[aHI/Iﬁ;
~OCYHIIECTBJIATH CHHTE3 YU CIIOBOTO
BBIPAXKCHHUS, YCIIOBUSA TEKCTOBOM
3a71a4y (BOCCTAHOBJICHHE YCIIOBHSI
110 PUCYHKY, CXEME, KPaTKOi
3aITHCH);

-CpaBHHUBATh U
KJIaCCHPUIIHPOBATH
"306pa)KCHHBIC TPEIMETHI U
TEOMETPUIECKHE Cl)Hl"prI mo
3alaHHBIM KPUTEPHUSAM;

=[IOHUMATh MHq)OpMaHP”O,
MPEeACTaBJICHHYIO B BUJI€ TEKCTAa,
CXEMBI, TaGJ'IVILILI.

-BUJICTh aHAJIOIUH U
HMCIIOJIB30BAaTh UX IPH OCBOCHHUH
npueMoB BBIQMCHCHMﬁ;
-KOHCTPYHPOBaTh
TEOMETPUHIECKUE Q)Mrypbl u3
3aIaHHBIX YaCTeii; 10CTPauBaTh
YacTh JI0 3a1aHHOH
TeOMETPHYECKOI QUTypBI;
MBICJICHHO JICTHTh
TEOMETPHYECKYIO QUIypy Ha
YacTu;

-COIOCTABIIATh HHPOPMAIIUIO,
HPEJICTaBICHHYIO B Pa3HBIX
BHJIAX;

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

B cdepe mosnaBarenbHbix YV
BBIITYCKHUKH Hay4Jarcs
BOCIIpUHUMAaTh W aHAIU3UPOBATh
COOOIIEHUsT M BaXHEHIIME UX
KOMITOHCHTBI-TCKCTHI,
HCIIONb30BATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, B TOM
YUCIE OBJAAEBAIOT JEHCTBHEM
MOJAECIIMPOBAHUA, a TaKXe
HIMPOKUM CIEKTPOM JIOTUYECKUX
JIEWCTBUH W ollepauuii, BKIOYas

o01ue npueMsl pelieHus 3aaad

--COTPYAHHYATE C TOBAPHILAMH
P BHITIONHEHNH 3a1aHHIL:
YCTaHaBJIMBATh U COOIIONATH
04epETHOCTD JEHCTBUH,
CPaBHUBATh MOTyIECHHBIE
Pe3yJIbTaThl, BBICTYIINBATh
HapTHEpa, KOPPEKTHO COOOIIATh
TOBapHILy 00 OIMOKax;

-3a]1aBaTh BOIPOCEHI C IIETBI0
HOJTY4EHHUS] HYKHOH
MH(pOpMaNNH;

-OpraHN30BBIBATH
B3aUMOIIPOBEPKY BBINOJIHEHHON
paboTeI;

-BBICKA3bIBATh CBOE MHEHHE NIPU
o0CyXKIaeHNH 3aaHus

B cdepe KOMMYHHKaTHBHBIX Yyl
BBIITYCKHUKH HPHOOPETYT yMEHHs
YYHUTHIBATH THO3HIIHIO
cobecetHMKa(IAPTHEPCTBA),
OpraHu30BbIBATh U OCYIIECTBIIATH
COTPY/IHUYECTBO U KOOIEPAIHIO C

yquaTenem u CBEPCTHUKaMH,

aJICKBaTHO BOCIIpUHAMATh u
nepeaaBaTb ]/IH(i)OpMaLIVI}O,
oToOpakarh MpeJIMETHOE
cojiepKaHne n YCIIOBHS
JICATEIBHOCTH B COOOIICHHAX,
BOKHCHIIMMH KOMIIOHEHTaMH
KOTOPBIX  SIBJIAIOTCS  TEKCTBI
3a1aHuH.



CO/IEPKAHHUE I1POI'PAMMGBI (34 uacos)
Apudpmernka

Harypaabnble unciaa. CreneHb ¢ HaTypaJIbHBIM [IOKa3aTEJIEM.

Panmnonanbuble yuciaa. Monyns (aOcomoTHast BennuuHa) uucia. CpaBHEHHME PAlMOHAIBHBIX YHCEIN.
Apudpmernueckue IeHCTBHA ¢ palMOHAILHBIME yrciamMu. CTEeNneHb ¢ HENbIM MoKa3aTeneM. YncioBsie
BBIPKCHUS, TIOPSIIOK ACHCTBUI B HHUX, HCIIOJIb30BAaHHE CKOOOK. 3aKOHBI apr(PMETHIECKUX JICHCTBHIA:
IIEPEMECTUTEIIBHBIN, COYETATENBHBIN, PACTIPEICITUTEIIbHBIN.

HelicrBuTenbHble unciaa. KBaaparublii kopenb u3 unciaa. Kopens tperbeil crenenu. [lonsamue o kophe
N-oti cmenenu u3 uucia. J|eHCTBUTENBbHbIE YHCIa KaKk OECKOHEUHBIC AecATHYHBIE poOu. CpaBHEHHE
NEVCTBUTENBHBIX Uncell, apu(MeTudecKie JeMCTBUS HaJ HUMH. DTallbl pa3BUTHsI IPEJICTaBICHUNA O YHUCIIE.
W3mepenusi, npuOnmkeHus, oleHKH. Pa3zmepbl 0OBEKTOB OKpPYXKAIOLIEro HAac MHpa (OT 3JIEMEHTapHBIX
yactull 1o BeeneHHoit), IIMTenbHOCTh MPOLIECCOB B OKpYXkarolieM Hac Mupe. [IpeacraBnenue 3aBUCMMOCTH
MeX1y BeJIMYMHAMU B BU€ Gopmyil. Beienenne MHOKUTENS — CTETIEHU JAECATU B 3alIMCH YHCTIA.

Anzeopa

Anzebpauueckue 0poou. Apugmemuueckue onepayuu Hnao anceopaudeckumu O0pooamu. byxeenmnvie
8bIpadiceHuss  (8vlpasxceHusi ¢ nepemeHHviMu). Yucnoeoe 3Hauenue OYKBEHHO20 BbIPANCEHUS.
Jonycmumvele 3nHauenus nepemeHHulX, 6X00Awux 6 aneeopauyeckue evipaxcenus. Iloocmanoska
gvlpadiceHull  emecmo  nepemeHuvlx. Pasencmeo  OykeenHwvix  @vipadxcenuti.  Toaxcoecmeo,
0oKkasamenbcmeo moxcoecms. Ilpeoopazosanus evipasicenui.

Ceovicmea cmeneneil ¢ yenvim nokazamenem. Mmnozounenvl. Cnodcenue, 6vlyumManue, YMHONCEHUE
MHO20UNEeH08. DOpMYNIbL COKPAWEHHO2O YMHOMNCEHUS. KBAOPAmM CYMMbL U K8AOpam pasHocmu, KyO
CYMMBI ¥ Ky0 pasHoCcTH. Dopmyna paznocmu keaopamos, popmysa CyMMbl KyOOB U Pa3HOCTH KyOOB.
Pa3znooswcenue mnocounena na mrnoscumenu. Keaopamuwiii mpexunen. BeineneHue mogHOro KBajapaTa B
KBaJpaTHOM TpexwieHe. Teopema Buema. Paznoosxcenue keadpamnoeco mpexuieHa HA JUHelHble
MHodcumenu. Muozounenst ¢ 0onou nepemennou. Cmenensv mMuozounena. Kopenv mnozounena.

Anrebpandeckas 1po6s. Cokpaiienue apooeit. JlericTBus ¢ anredpandecKuMu ApoOsMH.
PanmionaneHbIe BBIpaKEeHUS W MX NpeoOpazoBaHus. CBOWCTBA KBaJpaTHBIX KOpHEHW W WX NPHUMCHEHHUE B
BBIYHCIICHUSX.

Ypaseuenus u nepasencmea. Ypasnenue ¢ oonoii nepemennoii. Kopenv ypasnenus. Jlunetinoe ypasneHue.
Keaopamnoe ypasnenue: opmyna ropHeii xeadpamHozo ypagHeHus, Pewenue payuonanoHvix
ypaerenuii. Ilpumepvl pewieHuss YpasHeHUll BbICUUUX CHMeneHell;, Memoobl 3dMeHbl NepPeMeHHOl,
PA3N0ACEHUA HA MHOMCUMETU.

VYpaBHEHHE C ABYMs MEPEMEHHBIMHU; PELICHUE YpPaBHEHHUS C ByMs nepeMeHHbIMH. CHucTema ypaBHEHUI;
peuienue cucreMbl. Cucrema JIByX JINHEUHBIX YPAaBHEHHI C IBYMsl IEPEMEHHBIMU;, PELIEHUE 1T0ACTAHOBKOM
U anreOpanyecKuM CIOKEHHEM. YPaBHEHHE C HECKOJbKUMHU TMepeMeHHbIMU. [IpumMepsl perieHus
HeNuHENHbIX cucteM. [IpuMepsl penieHust ypaBHEHUH B LEJbIX YUCIIAX.

HepaBenctBo ¢ oiHOM niepemMeHHOM. PenieHne HepaBeHCTBA. JIMHEHHbIE HEPAaBEHCTBA C OJIHOM EPEMEHHOMN
1 ux cuctembl. KBasipaTHbeie HepaBeHCTBA. [Ipumepsl peuienus OpoOHO-TUHENIHbIX HePABEHCMNS.

UucnoBble HEPABEHCTBA U UX CBOICTBA. /[oKazamenbCcmeo Yuciosvix U aneedpauieckux HepaseHcms.
Ilepexox ot cioBecHOH (POPMYJIMPOBKHM COOTHOLICHUH MeEXIy BeJIHYHHAMM aJIredpamyeckoil.
Pemenne TeKCTOBBIX 32124 aJaredpandecKuM crocodom.

YucjioBble nocjenaoBareqbHocTH. [loHATHE MOCHenoBaTenbHOCTH. ApudMeTnyeckas U reoMeTpudeckas
nporpeccun. @opmyssl o01Iero wieHa apupMeTHIEeCKO U reOMEeTPUIECKOil Mporpeccuii, CyMMbl HEpPBbIX
HECKOJIbKUX WIEHOB apH(PMETHUECKON U reOMeTPUIECKON POrpeccHii.

Yucaosbie pyHkumuu. [Tonsrue pyaxiun. O6nacte onpeneneuus ¢pyHkuuu. CriocoObl 3a1anust GyHKINU.
I'padux ¢yHkumu, Bo3pacTaHue W yObIBaHUE (YHKUUHU, HAUOOJbIIEEe U HaUMEHbIIEe 3HAUCHUS (PYHKIIHH,
HYIH (YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA. UTeHHne rpadukoB (PyHKINH.

@DyHKIMM, ONHUCBHIBAIONIUME MPSIMYI0 MU OOpaTHYIO NPONOPLHOHAIBHYIO 3aBUCHUMOCTH, HUX TpaduUKH.
Jluneitnast ¢yHkuus, ee rpaduk, reomerpuueckuii cmbica ko3 uimenton. ['mnepbona. KBaaparuunas



¢bynkuus, ee rpapuk, napadona. KoopauHatel BepinHbl mapadoibl, 0k cuMMeTpun. Cmenennvie yHKyuu
¢ HamypaneHulM nokazamenem, ux epaguxu. I'padukn GyHKIMNA: KOPEHb KBAAPATHBIN, KOPEHb KyOHMUECKUH,
Moyib. Vicnonp3oBanue rpadukoB (GyHKINHN A7 peIIeHUs] YpaBHEHUHN U CUCTEM.

[Tpumeps! rpaduyeckux 3aBUCUMOCTEH, OTPaXAIOUIUX PEalbHbIE MPOIECCHl: KojeOaHue, MOKa3aTeIbHbIH
POCT; uucnogvie pyHKyul, OnUcvLIarouue 3mu NPoYeccs.

[MTapannenbHbli IepeHOC TpaduKOB BAOIb OCeil KOOPAUHAT U CUMMEMPUs OMHOCUMENLHO OCEll.

Koopauuartpl. M300paskeHne yucen TOYKAMH KOOPJMHATHOW HpPAMOH. ['€OMeTpHuYecKHil CMBICT MOIYIIs
yuciaa. YUCIOBBIE MPOMEKYTKU: HMHTEPBAN, OTPE30K, Jyd. DPopmyna paccmosHus Mmedlcoy MmOuKamu
KOOPOUHAMHOU NPAMOU.
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH; KOOpAMHATHI TOUkU. KoopanHatel cepeaunsl oTpeska. dopmyia
pPacCTOSIHUS MEXIY IBYMsI TOYKaMHU IUIOCKOCTH. YPaBHEHHE TPSMOH, YIIOBOH KOA(PQPHUIMEHT MpsIMOii,
YCIIOBHE MApAJJIENbHOCTH MpPSIMbIX. YpaBHEHUE OKPY)KHOCTU C ILIEHTPOM B Hayajle KOOPAUHAT U & 110001
3a0aHHOl mouKe.
I'padmueckas mHTEeprperanys ypaBHEHUH C JABYMs NEPEMEHHBIMM M WX CHCTEM, HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMHU U UX CHCTEM.

I'eomerpus

HavaabHble NOHATHA U TEOPEMBI T€COMETPHUMA.

BO3HUKHOBEHHME r€OMETPUM U3 TPAKTUKH.

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

Touka, npsMas 1 INIOCKOCTb.

[ToHATHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosanue. Otpe3ok, myd. JlIomanas.

VYrou. IIpsamoit yrosn. OcTpsle U Tynble yriibl. BepTukanpHble U CMEXHBIE yIiibl. bruccekrpuca yrna u ee
CBOWCTBA.

[TapannenpHble U nepecekaroniyecs npsmele. llepneHauKyIApHOCTh NPAMBIX. Te€opeMBl 0 MapalICIbHOCTH
U NEPIECHIUKYIAPHOCTH NPpAMBIX. CBOMCTBO CEPEIUHHOIO MEPNEHINKYIApa K 0Tpe3Ky. [lepnenaukynsap u
HaKJIOHHAs K psAMOi. MHOTOYroiabHUKU. OKPYKHOCTh U KPYT.

TpeyronabHuk. IIpsiMoyroyibHbBIE, OCTPOYTrOJbHBIE, W TYMOYroOJIbHbIE TPEYroJbHUKU. BbicoTa, Menuana,
OucceKkTpuca, CpeiHsAs JUHUS TpeyrojbHUKAa. PaBHOOEOpEHHbIE U PABHOCTOPOHHHE TPEYTrOJbHUKHU;
CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYrOJIbHUKA.

[Ipu3naku paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma yriioB TpeyrojibHUKa. BHenHue
YTJIbI TPEYTOJbHUKA. 3aBUCUMOCTh MEK/Ty BEJIMUUHAM CTOPOH U YIJIOB TPEYTrOJIbHHKA.

Teopema daneca. [Togobue TpeyroabHuKoB; K03pduurent nogodus. [Ipuznaku no1o0us TpeyroabHUKOB.

Teopema Ilucdaropa. IlpusHaku paBeHCTBa HPSIMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC, KOCHHYC, TaHI'EHC,
KOTaHT'€HC OCTPOTO yriia MpsIMOYrOJbHOIO TpeyrojibHUKa U yriaoB ot 0° mo 180°; npuBeneHue K 0CTpoMy
yriay. Pemienue npsiMOyrojabHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO. DOpMYIIbL,
CBSI3BIBAIOIIME CHUHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC OJHOTO0 M TOTO K€ yria. TeopeMa KOCHHYCOB U
TeopeMa CHHYCOB; IPUMEPHI UX IPUMEHEHHS JJISI BBIYUCIECHUS 2JIEMEHTOB TPEYTOJIbHHUKA.

3aMeuaTeNbHbIe TOUYKH TPEYrOJbHUKA: TOYKU MEPECeUeHUs CEePEeIUHHBIX MEepPIEHIANKYIIPOB, OHCCEKTPUC,
MeJIHaH.

YerbipexyroiabHuk. [lapamienorpamm, ero cBoiicTBa M mpu3Haku. [IpsAMOyroiabHHK, KBajapar, poMO, UX
CBOMcTBa M MpU3HaKU. Tpanenus, cpeHss JMHUS Tpareuy; paBHOOeIpeHHas! Tparenus.

MHOFO)’FOJ’IBHHKH. BLIHYKJ'ILIG MHOT'OYT'OJIbHHUKH. CYMMa YIJIOB BBIITYKJIOT'O MHOTOYTI'OJIbHUKA. Brucannslie
" OIMMCAHHBIC MHOTOYT'OJIBHUKH. HpaBI/IJ'ILHLIe MHOT'OYT'OJIbHHUKH.

OxkpyxHocts u Kpyr. lLlenrp, pamuyc, nmamerp. /[yra, xopma. Cekrop, cermeHT. LleHTpanbHBINH,
BIIMCAHHBIM YroJ; BeJIMYMHA BIHMCAHHOTO Yrija. B3aumMmHOe pacnosoxkeHue NpsMOW U OKPYXKHOCTH, O08)X
oxpyacnocmeti. KacarenbHas U ceKymias K OKpY>KHOCTH, PaBEHCTBO KacaTENIbHBIX, [IPOBEIEHHBIX U3 OJHON
TOUKH. Mempuueckue cOOmMHOWEHUS 6 OKPYICHOCHU: CEOUCMEA CEKYWUX, KACAMETbHBLX, XOPO.

OKPY)KHOCTB, BIIMCaHHAA B TPCYI'OJIbHUK, U OKPYKHOCTb, OIMKMCAHHAs OKOJIO TPECYrOJIbHUKA. Brucannbsie u
ONMNCAaHHBIC YCTBIPCXYT'OJILHHUKH. Bnucannwvie u onucanHuole OKPYIUCHOCMU NPABUIIBHOCO0 MHO20)Y2O0/IbHUKA.



HN3mepenue reoMmerpudeckux BeJu4nH. J[nuHa orpeska. JJIMHA TOMaHOW, IEPUMETP MHOTOYIOJIBHHKA.

Paccrosnue or Touku n0 npsaMoOil. PaccTosHMe MeXIy NMapaule]bHBIMU HNpsAMbIMU. JUIMHA OKPYKHOCTH,
yucno [; muHa nyru. Benwuuna yrna. ['pagycHas mepa yria, COOTBETCTBHE MEXKIy BEIMYMHOM yria U
JUIMHOM TyTH OKPY’KHOCTH.

[TonsiTue o momaau mwiockux Guryp. PaBHOCOCTaBIIEHHBIE U PABHOBEJIUKHE (DUTYPHI.

[Inomanas mnpsmoyronbHuka. [lnomaas mnapamienorpamma, TPEYroibHUKAa M Tpaneuud (OCHOBHbBIE
(dopmyinbr). DopMyIibl, BEIPAXKAIOUIME IJIOMIAIb TPEYrOJbHUKA: Yepe3 BE CTOPOHBI U Yroj MEXIy HUMHU,
yepez nepumemp u paouyc 6NUCAHHOU OKpydlcHocmu, Gopmyna Iepona. Ilnowaos uemvipexy2onbHuKa.
[Tnomaap kpyra u MWIoma s CEKTOpa.

CBsi3p M@Ky ILIOMAISIMH TTIOJO0HBIX QHUTY.

Dnemenmei J02UKU, Komﬁuuamopuku,
cmamucmuKu u meopuu 8ep0}1muocmet7

JoxazarenbcrBo. OnpeneneHus, J0Ka3aTelbCTBA, aKCMOMBI U TEOPEMBI; CilencTBUA. Heobxooumvle u
oocmamounsie ycaosus. Kontpnpumep. JlokazarenbcTBo oT npoTuBHOTO. [IpsiMast u o6paTHas TEOpEMBI.
Ilonamue 06 akxcuomamuke u akcuomMamuiyeckom nocmpoenuu ceomempuu. Ilamoiti nocmynam 26xauoa u
€20 UCMOopusi.

MHo:kecTBa U KOMOMHATOPUKA. MHooicecmeo. Dnemenm mHodxcecmea, noomHoxcecmso. Odoveounenue u
nepeceuenue MHoxcecms. [uacpammol Jiinepa.
[Tpumeps! perieHuss KOMOWHATOPHBIX 3a7a4: Iepe0Op BapUaHTOB, MIPABUIIO0 YMHOKCHHS.

CrarucTtuyeckue aaHHble. [IpencraBneHue MaHHBIX B BUAE TabOmui, auarpamm, rpadukon. CpemHue
pe3ynbpTaToB U3MepeHuid. [IoHsATHE O CTaTHCTHYECKOM BBIBOJIE HA OCHOBE BHIOOPKH.
[TonsaTre u mpuMepsl CIyIaHBIX COOBITHH.

BepositHocTb. YacToTa coOBITHS, BEpOSTHOCTh. PaBHOBO3MOKHBIE COOBITUS U MOJACYET X BEPOSATHOCTH.
[IpencraBnenue 0 TeOMETPUIECKONM BEPOSITHOCTH.

HUToroBblii KOHTPOJILHBINI TECT.
[IporpamMma 37€KTUBHOTO Kypca COJAEPKHUT TPU MOIYIIS:
«Anzeopan(l u 2 ywacmu), «l'eomempuan(lu 2 yvacmu), «Peanvnas mamemamuxay.

B Moayne «Aaredpa» otpabaThIBalOTCs HaBBIKU pelIeHUs anredpandeckux 3aganuii 1 vactu KM
OI'D. Drto 3agaHus ¢ BHIOOPOM OJHOTO OTBETA M3 YEThIPEX IMPEAJIOKEHHBIX BApUAHTOB, C KPAaTKUM
OTBETOM M Ha COOTHECEHHE, C 3alUChI0 pelieHus. B 3ToMm Oioke mpoBepsieTcss BiaJeHHE OCHOBHBIMU
QITOpPUTMAaMH, 3HAHHE M TOHHMAaHHE KIIOYEBBIX 3JEMEHTOB COJEp)KaHUs (MaTeMaTUYECKUX MOHSITUM,
WX  CBOWCTB, NPHUEMOB pEUICHHs 3aJad4 U TMp.), YyMEHUE TOJIb30BaThCS MAaTEMaTHYEeCKOW 3aIuChIo,
MPUMEHTHh 3HAHUS K PEUICHHI0 MaTeMaTHYeCKHX 3aJady, HE CBOJSIIMECS K MPSIMOMY HPUMEHEHUIO
aJIrOpUTMa.
3ajaHys 2 YacTU HaNpaBIICHbl HA MPOBEPKY BJAJCHHS MAaTEpUajoM Ha MOBBILIEHHOM ypoBHe. Mx
HazHaueHue — MU epeHInpoBaTh XOPOIIO YCIIEBAOIIMX IKOJILHUKOB [0 YPOBHSM MOJTOTOBKH, BBISIBUTH
HaumOojee TMOATOTOBICHHYID YacTh BBIMYCKHHKOB, COCTABIAIOIIYIO) TMOTEHIUAIbHBI KOHTHHIE€HT
NpOQUIBHBIX KJIACCOB. OTH YACTH COJIEpXaT 3a/JaHus TMOBBIIIEHHOTO YPOBHS CIIO)KHOCTH, KOTOPBIE
HaIpaBJIEHbI HA MPOBEPKY TAKUX KAUECTB MaTEMATUUYECKON MOATOTOBKU BBIITYCKHUKOB, KaK:
- YBEpPEHHOE BiaJieHHe (POPMabHO-ONIEPATUBHBIM aJIre0panyecKuM amnmnapaToMm;
- YMEHUE pELINUTh IUIAHUMETPUUYECKYIO 3a7ady, IPUMEHSsS pa3IMYHble TEOPETUUYECKUE 3HAHUSA
Kypca T€OMEeTpHH;
- yMEHHE PEIINTh KOMIUIEKCHYIO 3a7auy, BKIIOYAIOUIYI0 B ce0s 3HaHMs W3 pa3HBIX TEM Kypca;
- yMEHHE MaTeMaTH4eCKH T'PaMOTHO M SICHO 3amucaTh pelieHUe, MPHUBOJS MPU 3TOM HEOOXOIUMBIE
MOSICHEHHSI 1 000CHOBAHMS,
- BIIaJICHHE ITUPOKUM CIIEKTPOM MIPUEMOB U CIIOCOOOB PACCYKICHHIA.




Moayab «['eomerpus» comepxut reomerpuueckue 3amaud 1 gactu KMM OI'D. B stom OGnoke
MOBTOPSAIOTCS. OCHOBHBIE TEOMETPUYECKUE CBEJICHHS, U OTpadaThIBAaeTCs HABBIK PELICHUS T'€OMETPUUYECKUX
3ajad.
3ajlaHus YacTH 2 HampaBJIEHbl Ha IPOBEPKY YMEHHMs pellaTh IUIAHMMETPUYECKYIO 3ajady, NpPUMEHss
pa3auyYHbIE TEOPETHMYECKHE 3HAaHUS Kypca TI'E€OMETPUHM; YMEHHUsS MaTeMaTH4YeCKH TIPaMOTHO M SICHO
3alMCBIBATH PEIICHUE, IPUBOJIS TIPU 3TOM HEOOXOJMMBIE TIOSICHEHHUS M 000CHOBAHUS; BIIAJICHUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PaCCykKIACHUI.

Mopyas «PeasbHasi mareMaTuka» cojepkuT 3agaun 1 vactu KHUM OI'D. [IpakTuko-
OPUEHTUPOBAHHbBIE 3aJIJaHUS 0JUEPKUBAIOT BAXKHOCTh OCBOCHMSI TAKUX MAaTEMAaTUYECKUX KOMIIETEHIUH, KaK
YMEHHE NPUMEHSATH 3aJJaHHsI B IPAKTUYECKON KU3HU U B CMEKHBIX 00JIACTAX.

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

MeToauvecknii KOMMEHTAPUiA. DJIECKTUBHBIC 3aHATHS TI0 KXKJIOM TeMe Iierecoo0pa3Ho pa3OuBaTh
Ha atanbl (Onoku). Kaxknas Tema HauMHaeTcs ¢ MOBTOPEHUSI OCHOBHBIX TE€OpeM M (GopMyl, a TaKkKe
paccMOTpEeHHS] HOBBIX, HE BXOJAIIUX B OCHOBHYIO NMPOTpaMMy, HO HEOOXOIUMBIX MPU PEUICHUU psija
3a7a4y Ha 5k3aMmeHe. Bwimensercs mepBbiii 010k «OcCHOBHBIE cBefeHUs». IS SKOHOMUU BpeMEHHU
UCTIOJB3YIOTCS TaOMuIbl (pa3gaToOuHbId MaTepuan) ¢ (QopMylaMH M PUCYHKaMH, OMOpHBIE IUIAKaTBhl,
cranoBasi MPe3eHTALUS.

Bropoit 6ok «Pemaem BMecTe» mpeinojaraet paz0op pelieHui OMOPHBIX JAEMOHCTPALMOHHBIX
3a/la4, MCIOJIB3YIOIIMX OCHOBHBIE TEOpeMbl M (POPMYNBI JAaHHOTO pa3jiela U pellaeMble pa3HbIMU
crioco0aMu, MOBTOPSAETCS] AITOPUTM PELICHMs 3a/a4 110 TeMe. YUHUTENIeM YIeNseTcs Cepbe3HOE BHHUMaHHE
pa300py TUIIMYHBIX OLIMOOK B XOJ€ pEelIeHHs 3aJaHus, a TAKXKE 3allMCU OTBETA B 9K3aMEHALMOHHBIN OJIaHK.
Pemarorcst 3amanus w3 4dactd 1 5K3aMEHAIIMOHHOW pabOThl ¢ BBIOOPOM OJIHOTO OTBETa M3  HYETHIPEX
IIPEUIOKEHHBIX BapUaHTOB, C KPAaTKUM OTBETOM W HA YCTAHOBIEHUE COOTBETCTBHA MEXIY
O00BEKTAMHU JIBYX MHOXECTB.

3aHATHE MPOJOJIKAETCA PEIIEHUEM 3aJa4 rPyNIaMu U CaMOCTOATEIbHBIM pelIeHHEM. JTO OJIOKH
«Pemaem B rpymnmax» um «Pemaem camu». B Xxozme pemeHus 3agad peKOMEHIYETCs INPUIEPKUBATbCS
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 HOOLIPATh CTPEMIIEHUE ydalluxcs paboTaTh B MHAMBHUIYAIBHOM PEXUME.
Ha Bcex Tunax 3aHATHH Y4YMTENIIO CIEAYET NOAJCPKUBATH AKTUBHBIM IUAJIOr C yYallUMHUCA. YUYUTENb
CHUCTEMaTHYECKH OCYIIECTBISIET MOHHUTOPUHI JOCTMXKEHHsS O00s3aTelbHBIX pe3ylbTaTOB OO0Yy4eHus,
CBOEBPEMEHHO OCYILIECTBIISIET KOPPEKLUIO 3HAHUHN y4allluXCs.

Annapam Konmpons.

B mpouecce ocBoeHMs ydalIMMHCS KaKIOTO MOZYJss Kypca IpEeNyCMOTPEHO IIPOBEICHHE
TPEHHUPOBOUYHBIX TECTOB U CAMOCTOSITEIbHBIX PA0OT, MO3BOJISAIOIIMX MPOBOAUTH TEKYIIUNH U TeMaTUYECKUN
KOHTPOJIb 3HAHUI U yMEHUH ydamuxcsi. B KOHIle M3ydeHus Kypca NPOBOJIUTCS WUTOroBas KOHTPOJIbHAS
pa0ora.

TpeHnpoBOYHbIE TECTHI U CAMOCTOSITENIbHBIE pAaOOTHI, HAIlEJIEHHbIE HAa MPOBEPKY 3HAHUIH OCHOBHBIX
TEOPETHUYECKUX CBEACHUH, OLEHMBAIOTCS  «3ayTeHO» (IPU YCIOBUM BBHINOJHEHUH He MeHee 75%
NPE/UIOKEHHBIX 33JaHui) WIN «HE 3auyTeHo». MToroBas KOHTpoJibHas paboTa COCTaBJsIETCS 110
maTtepuanam B Qgopme OI'D. Ilpu cocraBieHun pabOTHl yYUTETb MOMKET HMCIIOJIb30BaThb MaTepHajbl U3
CIIMCKA JINTEPATYPbl, PEKOMEHA0BAaHHBIE Ul OpraHU3aluy NoAroToBku K OI'D.

OcymiecTBiieHHEe KOPPEKIMHM 3HAHMM ydaluxcs MPOBOJUTCS HA OCHOBAaHMM MOHUTOpPUHIA
OTCJIEKUBAHMS Pe3ylbTaTOB OOydeHUs. B TeueHue u3ydyeHHMs JAHHOTO SJIEKTUBHOIO Kypca 3arOJHSETCs
TabaM1a, B KOTOPOH COZEp KaTCs pe3yabTaThl BHIIOJHEHHUS TECTOB U CAMOCTOSITENbHBIX padoT. [TpumepHsIii
BapHUAHT 3aII0JTHEHUS TaOIUIBl U KpaTKue 0003HaYeHUs IpeAIoKeHbl Hibke (Tabnuna 1).

Tabnuna 1.



Ne Ha3zBanmue (TeMbl) MOIYJIAA KounuyecTBo N3 Hux
JacoB TEOpUs | IPAKTHKA

1. Anrebpandeckue 3a1aHus 0a30BOTO YPOBHS 13 7 6
2. I'eomerpuueckue 3agaun 6a30BOrO YpOBHS 6 3 3
3. Peanbnast maTemaTuka 6 4 2
4. 3aiaHus NOBBILIEHHOTO YPOBHS CI0KHOCTH 4 3
5. Hrorooe 3ansitue 3 - 2

OO11ee KOIMYeCTBO YacOB 34 18 16

Moayasb 1. Anceopauueckue 3a0anus 6az06020 yposHs.

BBenenue: nenp U coaep:kaHHe DSJIEKTUBHOTO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBbIE U
necsitTuuHble 1pobu. CtannapTHbI BuJ uncia. OKpyryieHHe U cpaBHEHHE uyucell. bykBeHHbIE BBIPAKEHUS.
Ob6nacte JomycTMMbIX 3HaueHHil. @opmynbl. CreneHb ¢ LeAbIM  IOKa3aTeleM. MHOTOUJICHBI.
[IpeoOpa3oBanue BblpakeHUH. PasnojkeHne MHOTOWIEHOB Ha MHOXHUTENU. Asredpandeckue ApooOu.
Coxkpaienue anredpandeckux apooeit. [IpeodbpazoBanus parmoHaIbHBIX BhIpakeHUH. KBagpaTHbie KOpHU.
JIuneiinble U KBagpaTHble ypaBHeHUs. Cuctembl ypaBHeHU. HepaBeHCTBa ¢ 0JTHON IEPEMEHHOMN U CUCTEMBI
HepaBeHCTB. Pelenue kBajpaTHBIX HepaBeHCTB. [locnemoBarenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dhopmynsl. 3agaun, perraeMbie ¢ MOMOIIBIO TPOTPECCHIA.

Uucna Ha KoopanHATHOU npsMoM. [IpeacraBneHune pelmieHnii HEPABEHCTB U UX CUCTEM Ha KOOPIAMHATHOU
npsimoil. dyuknuu u rpaduku. OcoOEHHOCTH PaCHOJIOKEHUST B KOOPJIMHATHOM IUIOCKOCTU TpaUKOB
HEKOTOpBhIX (YHKUIMUHA B 3aBHCHUMOCTH OT 3HAU€HUsS MapaMeTpoB, BXOASIIUX B (opmyibl. 3aBUCUMOCTb
MEXy BEJIUYUHAMHU.

Monyab 2. I'eomempuueckue 3a0auu 0a308020 yposH:i.

TpeyronbHUKH, YETHIPEXYroJbHUKH. PaBeHCTBO TpeyrosbHUKOB, Moaooue. PopMysbl IIOLIAIN.
[IponopumonanbHbie OTpe3KU. OKPYKHOCTH. YTJIbI: BIMCAHHBIE U LIEHTPAJIbHBIE.

Monyasb 3. Peanvnaa mamemamuxa.

[Ipouentsl. CocTaBieHME MaTEMAaTHYECKOW MOJEIM IO YCJIOBUIO 3ajadyd. TEeKCTOBbIE 3aJayd Ha
MpaKTUYECKui pacyeT. UTeHue rpadukoB U quarpaMm. DJIEMEHTHl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH
BEpOSATHOCTEH. BriparkeHne BenmnuuHbI U3 (GOPMYITBI.

3aoanus noevlUIEHHO20 YPOGHA C/I0IHCHOCHU.

[IpeoOpazoBanus anreOpanvdecKux BBIPOKCHHN. YpaBHEHUsS, HEpABEHCTBa, CUCTeMBI. MccnenoBanue
¢dbyakuuu U nocrtpoeHue rpaduka. KycouHno-zamanueie ¢yHkiuu. [locTpoeHue rpadukoB € MOTyJIEM.
3ajaun Ha JBWKEHWE. 3a7adyd Ha CMecH, CIutaBbl. CJIOXKHBIE MPOILEHTHI. 3aJadyd Ha COBMECTHYIO padoTy.
3amaHus ¢ MapamMeTpoM: HccienoBaHuE TpadukoB (QYHKUUN, pElIeHHE YpaBHEHHUH M HEPaBEHCTB C
rmapamMeTpoM. 3HAaKM KOPHEHW KBaJpaTHOTO TpeXwieHa. PacmosiokeHre KOpHEHW KBaJIpaTHOTO TPEXWICHA.
[TapameTpsr , b, C 1 KOpHH KBaApaTHOrO TpexdieHa. I'coMeTpruUecKue 3a1auH.

Hmozosoe 3anamue. [IpoBeneHNE UTOTOBOTO KOHTPOJBHOTO TECTA

Kaneﬂz[apﬂo-TeMaanecxoe NJIaHUPOBAHUE



Ne zansatust B Jara
3aH Tema 3ansTHSA
ST reme [Inan ®dakTt
Moayas 1. Anredpanydeckue 3aanusi 6a3oBoro yposHs (13 yacos)
Bvtuucnenusa (2 uaca)
1 1 OOBIKHOBEHHBIE U IecATUYHbIE Apoou. CTaHAapTHBIN BUT 02.09.2024
qHca.
2 2 Tpenuposounsvie sapuanmoi. Camocmosmenvuas paboma. 09.09.2024
Ypasuenus u nepasencmea (3 uaca)
3 1 JIuHeliHbIe U KBaApATHBIE YPAaBHEHUS. 16.09.2024
4 2 JIuneiiHble 1 KBapaTHEIe HepaBeHCTBA. CucTeMsl HepaBeHCTB. | 23.09.2024
5 3 Tpenuposounsvie sapuanmsi. Camocmosmenvuas paboma. 30.09.2024
Koopounamnas npamas. I'pagpuku (3 uaca)
6 1 Uucna Ha koopauHaTHOU npssMou. [IpencraBienne peneHni 07.10.2024
HEPABEHCTB M X CUCTEM Ha KOOPJMHATHOM IPSIMOM.
7 1 I'paduku QyHKIMI U UX CBOMCTBA. 14.10.2024
8 2 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma. 21.10.2024
Anzedopauueckue sviparxcenus(2 uaca)
9 1 MuorowreHsl. Anredpandeckue npoowu, crernenu. Jomyctumpie | 11.11.2024
3HA4YEHMS IEPEMEHHOM.
10 2 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma. 18.11.2024
Hocneooeamenvnocmu (2 uaca)
11 1 Uucnosele nocneaoBarenbHocTu. [Iporpeccun. 25.11.2024
12 2 Tpenuposounvie sapuanmoi. Camocmosmenvuas paboma. 02.12.2024
13 1 Obobwarowuii mecm mooyis «Aneebpa» 6az06020 yposHs. 09.12.2024
Monayas 2. 'eomeTpudeckue 3a1a4u 0a30B0ro ypoBHsi (6 4acos)
Iloocuem yznoe(2 uaca)
14 1 Tpeyronbauk. YeTbipexyronbHUK. OKPY>KHOCTbD. 16.12.2024
15 2 Tpenuposounvie sapuarnmol. CamocmosmenvHas paboma. 23.12.2024
Inowaou guzyp (2 uaca)
16 1 YetblpexyroapHUKHU. TpeyroabHUK. OKpYKHOCTb U KPYT. 13.01.2025
17 2 Tpenuposounsvie sapuarnmoi. Camocmosmenvuas paboma. 20.01.2025
Boioop eepuvix ymeeporcoenuii(l uac)
18 1 TpeHupoBOYHBIC 3a/1aHHS. 27.01.2025
19 1 Obodwarowuti mecm mooyna «I eomempusy 6azosozo yposus. | 03.02.2025
MoayJas 3. PeanbHast maTemaTuka (6 4acoB)
I'pagpuru u ouazpammol. Texcmogwie 3a0auu (3 uaca)
20 1 Urenue rpauKoB U JUarpaMm. 10.02.2025
21 2 TexcToBble 3ajauu Ha IPAKTUYECKUI PacyerT. 17.02.2025
22 3 Tpenuposounvie sapuarnmol. Camocmosmenvuas paboma. 24.02.2025
Peanvnasa naanumempusn. Teopusa eepoamunocmei (2 uaca)
23 1 Pemenue 3a1a4y npakTHYECKOM HAIIPaBJIEHHOCTH. 03.03.2025
24 2 OneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSTHOCTEH. 10.03.2025
25 1 Obodwarowuti mecm mooynsa « Peanvnas mamemamuxay. 17.03.2025
Mopnyas 1 u 2. 3agaHusi NOBBILICHHOT0 YPOBHA CJI0KHOCTH (7 4acoB)
26 1 [IpeoOpazoBanust anreOpanyecKuxX BEIPAKEHUH. 24.03.2025
27 2 VYpaBHEHUsI, HEPABEHCTBA, CUCTEMBI. 31.03.2025




Ne zansatust B Jara

3aH ToMe Tema 3aHsaTHSA

ST IInan dakT
28 3 HccnenoBanue GpyHKIMM U OCTpoeHUeE rpaduka. 3aganus ¢ 07.04.2025

MapaMeTPOM.

29 4 TekcToBBIE 3a7a4N. 14.04.2025

30 5 I'eomerpuueckue 3amaun 21.04.2025

31 6 I'eomerpuueckue 3amaun 28.04.2025

32 7 ['eomeTpuueckue 3agaun 05.05.2025

HTorosoe 3ansitue (2uaca)
33- 1-2 Hmoeoswviii mecm 12.05.2025
34 19.05.2025
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20. OI's ('MA-9) 2015. Marematuka. 3 moxyna. OCHOBHOW rocyaapcTBeHHbIH sk3ameH 30
BAPUAHTOB THIOBBIX TecToBBIX 3amanHuil / SAmenko W.B., IllecrakoB C.A. u ap. — M.:
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