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PABOYAS ITPOI'PAMMA

Kypca BHeypOUYHOii 1eATeILHOCTH
«M30paHHBIe BONPOCHI MATEMATHKH»

I 9 kJacca



HosicHuTeIbHAS 3alIUCKA

JlanHast mporpaMMa BHEYPOYHOW NEATETHHOCTH MpeAaHa3HaueHa sl oOydaromuxcs 9-x KiaccoB
o011e00pa3oBaTeNbHbIX YUPEKIACHUM M paccuuTaHa Ha 35 yacoB. OHa mpeAaHa3HAu€HA JUIsS MOBBIIICHUS
3G GEKTUBHOCTH TOATOTOBKM OOydaromuxcst 9 kjiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 332 KypC OCHOBHOH IIIKOJIbI U MPEIyCMaTPUBAeT UX MOJArOTOBKY K JajbHEiIIeMy 00y4eHUIO B
CpedHeN LIKOJIE.

[Iporpamma BHEYpO4YHOH JeATEILHOCTH coueraercs ¢ JoObM YMK, pexkomMeHIOBaHHBIM K
HCTOJIB30BaHUIO B 0Opa3oBaTeslibHOM Tporecce. IlporpaMMa BHEYpOYHOH AEATEIBHOCTH COTJIacOBaHa C
TpeOOBaHUSIMU TOCYJApPCTBEHHOTO OOPa30BAaTEIbHOIO CTaHAApTa M COAEPKAHMEM OCHOBHBIX IMPOrpaMMm
Kypca MaTeMaTHUKH OCHOBHOM LIKOJIBI.

[TporpaMMoil MIKOJIBHOTO Kypca MaTeMaTHKU HE MpPeayCMOTpeHbl 0000IIeHHE W CHUCTeMAaTH3alus
3HAHUH M0 PAa3JIMYHBIM pa3JiesiaM, MOJyYEHHBIX YJalluMHCS 3a Bech Nepuojl oO0ydeHus ¢ 5 mo 9 kiacc.
Bueypounas nestenbHOCTh «M30paHHbIE BOIPOCH! MAaTEMATUKU» MMO3BOJIUT CUCTEMATU3UPOBATh U YIITYOUTD
3HAHUS YYaIIUXCs M0 Pa3IMYHBIM pa3jeiaM Kypca MaTeMaTUKH OCHOBHOH HIKOJBI (apudmeruke, aaredpe,
CTaTUCTUKE M TEOPUM BEPOATHOCTEW, TreoMeTpuu). B maHHOM Kypce TakXke paccMaTpHUBAIOTCS
HECTaH/IAPTHBIC 3a/IaHUS, BBIXOJSAIINE 32 PAMKH IIKOJBHON MPOrpaMMbl (Tpad)uKu ¢ MOJIYJIEM, KyCOYHO-
3a/laHHble (DYHKIWH, pelIeHHe HeCTaHAAPTHBIX YPaBHEHHUI U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuania u
YMEHHE €r0 NPUMEHSTh B MPAKTUYECKOM NEATENHHOCTH IMO3BOJUT HIKOJBHHKAM pPElaTh Pa3sHOOOpa3HbIe
3a/lauy Pa3IUYHON CJIIOKHOCTH U MOJTOTOBUTHCS K YCHEIIHOM cliade 3K3aMeHa B HOBOUM (popMe UTOroBOM
aTTecTaluu.

Kaxxnoe 3ansiTie, a Takke BCe OHH B 1I€JIOM HaMpaBJIeHBI HA TO, YTOOBI pa3BUTh MHTEPEC HIKOJIBHUKOB K
MpeIMETY, TIO3HAKOMHUTD UX C HOBBIMH HJICSIMA M METOJIAMH, PACIIHPUTH MPEACTABICHUE 00 M3ydaeMOM B
OCHOBHOM KypcCe MaTepHaiie, a riiaBHOe, paCCMOTPETh UHTEPECHBIC 3aauH.

OTOT Kypc MpejularaeT ydauluMcsi 3HaKOMCTBO C MAaT€MAaTUKON KaK C OOLIEKYJIbTYPHOM LI€EHHOCTBIO,
BBIPa0OTKOW MOHMMAaHHA UMHU TOTO, YTO MaTeMaTHKa SBJISETCS MHCTPYMEHTOM IMO3HAHUS OKPYKAIOIIETro
MHUpa U camoro ceosl.

Ecniu B wu3ydYeHHH TpPeIMETOB €CTECTBEHHOHAyYHOTO IIMKJIa OYEeHb Ba)XHOE MECTO 3aHHMaeT
SKCIIEPUMEHT M HMEHHO B IPOIECCE 3KCIEPUMEHTa M OOCYKJEHUS €ro OpraHu3allMd U pe3yibTaToB
(bopMHUPYIOTCS U Pa3BUBAIOTCS MHTEPECHl YUEHUKA K JAHHOMY IMpEeIMETy, TO B MaTEMAaTHKE SKBUBAJICHTOM
SKCIIEPUMEHTA sIBJIsieTCs peneHue 3a1ad. CoOOCTBEHHO BECh KypC MaTeMaTHKU MOKET ObITh IOCTPOEH U, KaK
MPAaBUJIO, CTPOUTCS HA PEIICHUH PA3IMYHBIX MO CTEMEHH BaKHOCTU U TPYIHOCTH 3a/1a4.

[leab BHEYpOUHOU NEATENBHOCTH. CHCTEMAaTH3alusl 3HaHUN M CIIOCOOOB JEATEIBHOCTH yYalluXcs IO
MaTeMaTHKe 3a KypC OCHOBHOM IIKOJBI, MOATOTOBKa oOydarommxcs 9 Kigacca K OCHOBHOMY
rocyJapcTBEHHOMY dK3aMeHy o MaTemaTtuke. YcnemHas ciada O3, mepexon B 10 kimace mo BeIOpaHHOMY
npo o (TIpH HEOOXOTUMOCTH ).

3agaum Kypea:

ooyuarowue: (hopmuposanue nosnasamenvuuvix u rocudeckux YVJi)
— @opmupoBanue "0a3wl 3HAHMIA" IO aNredpe, reOMETPUU U pEATbHON MaTeMaTHKe, O3BOJISIOIIEH
OecrpensITCTBEHHO OIMEPUPOBATH MATEMATUYECKUM MATepUATIOM BHE 3aBUCHMOCTH OT CIioco0a
MIPOBEPKHU 3HAHUM.

Hayunth mpaBrIbHONM HHTEPIPETAIIMHN CIIOPHBIX (POPMYIUPOBOK 3a/TaHUM.
— Pa3BuUTH HaBBIKM PELICHUS TECTOB.
— Hayuuts MakcumanbHO 3QPEKTUBHO pacIpeesiTh BpeMsi, OTBEJICHHOE Ha BBIIOJIHEHUE
3aJaHusl.
— TloaroroButs Kk ycnemHnou caaye OI'D mo mareMartuke.

pazeusarowue: (hopmuposanue pecyramusnuix YVJ/I)

®  yMeHHe CTaBHUTb Nepes] co00il Lenb — meJienoJjaranme, Kak oCTaHOBKY y4eOHOM 3a7jaui Ha OCHOBE
COOTHECEHMsI TOT0, YTO YK€ U3BECTHO M YCBOEHO y4alllUMCs, U TOT0, YTO €I1l€ HEU3BECTHO;



® [UIAaHMPOBATH CBOIO PabOTy - MJIAHUPOBAHME — OIIPEIETICHHE MTOCIEI0BATEIFHOCTH MTPOMEKYTOUHBIX
1eJel ¢ y4eTOM KOHEUHOTO pe3yibTaTa; COCTABJICHHE MJIaHA U MOCJIEI0BATEIbHOCTH ICUCTBUI;

® KOHTPOJb B OpME CIMYCHUS CIIOcO0a EHCTBUS U €r0 Pe3ysbTaTa ¢ 33JaHHBIM 3TAJIOHOM C IIEIIBI0
0OHapyXEeHHs OTKJIIOHEHUH U OTIMYUN OT ITAJIOHA;

® OIEHKA - BBIACICHUE U OCO3HAHME YYAlIUMCsI TOTO, UTO Y>K€ YCBOCHO M YTO €IIC MOJJICKUT YCBOCHHUIO,
OCO3HAaHHE Ka4Y€CTBa 1 YPOBHS YCBOCHUS,

gocnumameinvHule. ((hopmuposarue KOMMYHUKAMUBHBIX U TuyHOCmHbIX YV]])
® (DopmupoBaTh YMEHHE CIyIIATh ¥ BCTYIATh B IUAJIOT;
® BOCIHTHIBATH OTBETCTBEHHOCTh M AKKYPATHOCTD;

® YYyacTBOBAaTh B KOJUIEKTUBHOM OOCY)KJIEHUH, IIPU 3TOM YUUTHCSI YMEHUIO OCO3HAHHO U ITPOU3BOJIBHO
CTPOUTH PEUYEBOE BHICKA3bIBAHHUE B YCTHON M MMMCBMEHHOM (hopme;

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBJIICHHUIO YUAIIIUMUCS CBSI3U MEXKY 1IeIbI0 yueOHOU e TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXKIAIOIIMM
JIeATEIILHOCTD, ¥ TEM, PaJId Yero OHa OCYIIECTBISICTCS, CAMOOPTraHU3aIHSl.

DOyHKIUHM Kypca

L4 OpHUCHTalMA Ha COBECPIHICHCTBOBAHHUEC HABBIKOB HOSH&B&TCHBHOﬁ, OpFaHH3aHHOHHOﬁ ACATCIIBHOCTH,
L4 KOMIICHCAIUA HEAOCTAaTKOB 3VH no mareMaTuke.

Metoab! u popmbl 00yUeHH s

MeTtoapl U popMbl 00yUEHHUS ONPEAENAOTCS TPEOOBAaHUAMHU O0YUYEHMSI, C Y4E€TOM HWHAMBHUAYAJIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydwaluxcs, pa3BUTHS U CaMOpa3BUTHUS JUYHOCTH. B CBSA3M € 3TMM OCHOBHBIE
MIPUOPUTETHI METOAMKHN U3yUEHHUsS] Kypca:

e oOyueHue yepes OMbIT U COTPYIHUYECTBO;

®  yYeT UHJUBUIYaJbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN ydaluxcs;

®  UHTEPaKTUBHOCTH (paboTa B MalbIX TpYIIAX, POJIEBbIE UIPbI, TPEHWHTH, BHE 3aHATUH - METOJ
IIPOEKTOB);

® JMYHOCTHO - JEATEJbHOCTHBIH M CYOBEKT — CyOBEKTHBHBIM moaxoj (Oosbliee BHUMaHUE K
JUYHOCTH YYaILETOCs, a HE LENSIM YUUTENs], pABHOIPABHOE UX B3aUMOJACHUCTBHE).

Jliis paboThI ¢ ydanuMucs, 0e3ycIoBHO, MPUMEHUMBI Takue (OpMBI pabOThI, KaK JEKIUsS U CEMUHap.
[TomMuMoO 3THUX TpaJWLMOHHBIX (POPM PEKOMEHIYETCS HCIOJIb30BaTh TaKXKe JUCKYCCUM, BBICTYIUIEHUS C
JIOKJIaJJaMH, COAEPKALIMMU OTUET O BBIITOJIHEHUH UHIUBUAYAIIBHOTO WJIM TPYIIIIOBOTO JOMAIIHETO 3aJaHUs
WIK C COAOKJIAJaMM, JOTOJHSIOUMMH JIEKIUI0 yduTens. Bo3MoxHBI pa3nuyHble QOpMbI TBOPUYECKOM
paboThl yJamuxcs, Kak HampuMep, «3aluTa PeleHus», OT4eT M0 pe3ylbTaTaM «IIOMCKOBOI» paboThl Ha
oOpasoBarenbHBIX caiiTax B IHTepHeTe Mo yka3zaHHOU Teme. Takum 00pa3om, JaHHBIA Kypc HE HCKIIOYAET
BO3MOKHOCTH IIPOEKTHOM NEATEIBHOCTU YYalllUXCs BO BHEYPOUHOE BpeMs. MTOrom Takoil HNesTenbHOCTH
MOTYT OBITH TBOpUYECKUE PAOOTHI.

[IpennaraeMsblii Kypc SIBJISIETCS pa3BUTHEM CHUCTEMBI paHee MPUOOPETECHHBIX MPOTPAMMHBIX 3HAHUH, €TO0
LEb - CO3/1aTh LIEJIOCTHOE MPEACTABICHUE O TEME M 3HAYUTENIBHO PACHIMPUTh CHEKTP 3a7ad, MOCHUIIbHBIX
JUIsl ydamuxcsi. Bee cBoMCTBa, BXOASIIME B KYpPC, U UX JIOKA3aTEJIbCTBA HE BBI3OBYT TPYIHOCTH Y y4aIIUXCH,



T.K. HE coAepxkaT TPOMO3JKMX BBIKIQJ0K, a KaXJI0e IMpeablayllee TOTOBUT mnocuenyomee. [lpu
HAMPABIISAIOMIEH POJTU YUYUTENS IIKOJIHHHUKUA MOTYT CaMOCTOSATEIBHO CPOPMYIHUPOBATH HOBBIC I HUX
CBOMCTBA W Jake JI0KazaTh uX. Bce MODKHO pacmosaraTh K CamMOCTOSITEIbHOMY MOWCKY M IOBBIIIATH
MHTEpeC K Hu3yuyeHuo mnpeamera. [IpencraBnisisi ydanmumcs BO3MOMKHOCTb OCMBICIHUTH CBOMCTBA M MX
JI0Ka3aTeNIbCTBA, YUUTENb PA3BUBAET T€OMETPUUECKYIO HHTYHUIINIO, 0€3 KOTOPOil HEMBICIMMO TBOPYECTBO.

Takum oOpa3om, mporpaMMa NpPUMEHHMA IS Pa3jIMYHBIX TPYII [IKOJBHUKOB, B TOM 4YHCIE, HE
MMEIOIUX XOpOUIe MOArOTOBKU. B 3TOM ciyyae, yuuTenb MOXKET CY3UTh TPeOOBaHHS U MPEUIOKHUTH B
KauecTBE JIOMAIIHUX 3aJaHUi CO3/IaHuEe TBOPUYECKUX paboT, MPU ITOM Yy JIeTel pa3BUBACTCS MHTYUTUBHO-
aCCOLMAaTUBHOE MBIIIIJICHHE, YTO HECOMHEHHO, TOMOXET UM IPH BbINIOJIIHEHUU 3aaanuii OI'D.

OcHoBHast (QYHKIUS y4UTENsT B JAHHOM KypC€ COCTOUT B «COMPOBOXKICHUW» Y4YAIIETOCS B €ro
M03HABATEJIbHOM JESATEIbHOCTH, KOPPEKIIMU paHee MOJydeHHbIX yyarumucs 3YH.

IInanupyemble pe3yJibTaThbl OCBOEHHS Kypca

[Tnanupyemble pe3ynabTaThl OOYYEHHS OTPAXKAIOT CIEAYIOUIME YEThIpe KAaTerOpUU MO3HABATEIBHOMN
oOJacTu:

3HaHne/mMOHUMAaHHE:
BJIAJICHUC TepMI/IHOM; BJIAACHUC pa3J'II/I'~IHI)IMI/I 3KBUBAJICHTHBIMHA HpCZICTaBJICHI/IﬂMI/I (Haan/IMep, I-II/IC.]'LEl);
pacro3HaBaHue (Ha OCHOBE OIPEACIICHHH, HW3BECTHBIX CBOMCTB, C(HOPMHUPOBAHHBIX IPEIACTABICHHM);
HCIIOJIB30BAHUC pa?,J'H/I‘-IHI)IX MATEMATUYCCKUX SA3BIKOB (CI/IMBOJ'II/ILIGCKOI‘O, I‘pa(l)I/IT-ICCKOFO), HCpCXOIL oT
OJTHOTO SI3bIKA K APYTOMY; HHTEPIIPETALIUS.

YMeHne NpUMEHUTh AJITOPUTM
UCIOJNIb30BaHuE (OpPMYNbl KaK alrOpuTMa BBIUKCICHHM; MPUMEHEHHE OCHOBHBIX MpaBUJ JEHCTBHUIl ¢
quciiaMu, aJIFC6paI/I‘ICCKI/IMI/I BI)Ipa)KCHI/IﬂMI/I; pCHICHI/IC OCHOBHBIX THUIIOB ypaBHCHPIﬁ, HepaBeHCTB, CHUCTEM,
3aa4.

YMeHue peliuTh MATEMATHYECKYIO 3a/1a4V:
3a/laHusl, TPU PEIICHUH KOTOPhIX TpeOyeTcss MpHUMEHEeHHe (aKTyanu3alusi) CHCTeMbl 3HaHHIA,
npeoOpa3oBaHKe CBS3€d MEX]Yy HM3BECTHBIMU (haKTaMH; BKIIOUEHHWE H3BECTHBIX IOHATHUM, MPUEMOB U
CrI0CcO0O0B pEIlIeHNs B HOBBIE CBSI3M M OTHOIIIEHUS, YMEHHE PACIIO3HATh CTAaHAAPTHYIO 3a7]auy B U3MEHEHHOMN
hopmyTupOBKeE.

IIpuMeHeHHE 3SHAHUI B JKH3HEHHDBIX, PeaJbHbIX CHTYALMAX .
3amanus, (OpMYITHpPOBKA KOTOPBIX «O0JIEYeHA» B MPAKTUYCCKYIO CHUTYAIHI0, 3HAKOMYIO YYalluMCs W
ONU3KYIO UX )KU3HEHHOMY OTIBITY.

Harypaasbnbie yncaa. /I[podu. PannonajibHbie yncia

BhInycKHUK HAy4HTCS:

* IOHUMATh OCOOCHHOCTH JIECSITUYHOW CHCTEMBI CUHCIICHHS;

* ONIEPUPOBATH TIOHITUSMH, CBSI3aHHBIMU C JIJIUMOCTBIO HATYPAJIbHBIX YHCEI;

* BBIp@KATh 4YKCIa B JKBHBAJICHTHBIX (hopMax, BbIOMpas Haubojiee TOIXOMASAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPaBHUBATh M YIIOPSIOYMBATH PAIIMOHATIBHBIC YUCIIA;

* BBINOJHATH BBIYUCICHUS C PpAIMOHAJIBHBIMH YHCIAMH, COYETas YCTHbIE W MHUCbMEHHBIC MPUEMBI
BBIUUCIICHUH, TPUMEHEHUE KAIBKYIIATOPA;

* WCIIOJIb30BaTh MOHATHS U YMCHUS, CBS3aHHBIC C MPOMOPIUOHATBLHOCTBIO BEIMYMH, MPOIICHTAMHU, B XOJIC
pelleHHs] MaTeMaTHUECKUX 3a/1a4 U 33]1a4 U3 CMEKHBIX MPEIMETOB, BHIOJIHATh HECIIOXKHBIC TIPAKTUUCCKUE
pacu€Thl.

Buinyckrux nonyuum 603moocHocmy:

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CYUUCTEHUSI C OCHOBAHUAMU, OmaudHbIMu om 10;

* yenyoums u pazeums npeocmasienHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCMU,

*  HAyuumvbCs UCNOIbL306AMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTIEHUs, NPUOOpecmu NpUBbIuKy
KOHMPOIUPOBAMb BbIYUCTIEHUS, 8b10UPAsI NOOXO0OAWULL OJis CUMYaAyUul Cnocoo.

JlelicTBUTEILHBIE YMCJIA

BEITyCKHUK HAYYHTCS:




* UCTIOJIH30BATh HAYAIbHBIC TIPEACTABICHUSI O MHOXKECTBE JICHCTBUTEIBHBIX YHCE,

* OIIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €TO B BBIYHCICHUSX.

Buinycknux nonyuum 603mooicHocms:

* pazeums npedcmasienue 0 Yucie U YUCI08bIX CUCEMAaX Om HAMYPAIbHLIX 00 OeUCMBUMENbHBIX YUCET, O
PO BLIMUCTIEHULL 8 NPAKINUKE,

* paszeums U yenyoums 3HAHUS O OECAMUYHOU 3aANUCU OelUCMBUMENbHbIX Yucel (nepuoouyeckue u
Henepuoouueckue opoou,).

N3mepeHus, NpudIHKeHUsI, OLIEHKH

BEITyCKHUK HAY4HTCS:

* HCIOJIB30BaTh B XOJ€ PEIICHHS 33134 DJIEMEHTapHbBIC TPEICTABJICHUS, CBS3aHHBIC C MPHUOIMKEHHBIMH
3HAYCHUSMU BEITUYHH.

Buinycknux nonyuum 603moxcHocmy:

* NOHAMb, UMO UYUCIOBble OAaHHbIE, KOMOpble UCNOAb3VIOMCA Ol  XAPAKMEPUCTUKU  00BeKmOos
OKpYdHcalouje2o Mupa, AIAMCA NPeUMyWecmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOIUIHCEHHBIX
3HAYEHUll, COOEPACAWUXC 6 UHPDOPMAYUOHHBIX UCMOYHUKAX, MOJNCHO CYOUMb O NOSPEUHOCHU
NPUOIUIHCEHUSL,

* NOHSIMb, YMO NOCPEUHOCTb DE3VIbMAama GblYUCICHUL O0JICHA ObIMb COUSMEPUMA C NOSPEUHOCTIBIO
UCXOOHBIX OAHHDBIX.

Anaredpanyeckne BbIPaKeHUs

BEBINYCKHUK HAYYIHTCS:

* ONCPUPOBATh MOHITHUSAMHU «TOXJECTBO», «TOXKJICCTBCHHOE IPEOOpa3OBaHHME», pelIaTh 3aJlauH,
coJieprKarire OyKBEeHHBIC JaHHBIC; Pab0TaTh ¢ (hOpMyIIaMu;

* BBINOJIHATH MPE0OPa30BaHMs BIPAKEHUH, COACPIKAIINX CTCIICHHU C LEIBIMU ITOKA3aTeJIIMU U KBaJIPaTHBIC
KOPHH;

* BBINIOJIHATH TOXJICCTBCHHBIC MPEOOPa30BaHMsI PAIlMOHAIBHBIX BBIPA)KCHUH HAa OCHOBE MPABWII JICHCTBUI
HaJl MHOTOWICHAMH ¥ alIre0pandecKuMu APOOSIMH;

* BBITIOJIHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOKUTEIH.

Buinycknux nonyuum 603moxcHocmos HAyuumobcs.:

* BBLINOIHANMb MHO2OULA20BbIE NPEOOPA306AHUSL PAYUOHANLHBIX BbIPANCEHUL, NPUMEHSS WUPOKULL HAOOp
noco606 u npuémos;

* NPUMEHAMb MONCOeCMBEHHblE NPeodPa308anus Oisi peuleHust 3a0ay U3 pPasiudHblX pazoenos Kypcd
(Hanpumep, 0151 HAXOHCOEHUSL HAUOOIbULE2O/HAUMEHbULE2O 3HAUEHUSL BLIPANCEHUSL).

YpaBHeHust

BBINYCKHUK HAYIHTCS:

* pemiath OCHOBHBIE BUBI PAIMOHAIBHBIX YPAaBHEHU C OJIHOM MEepeMEHHON, CUCTEMBI ABYX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU;

* MOHUMAaTh YpaBHEHHE KaK BaXHEHIIYI0O MaTEMaTHUECKYyl0 MOJENb M OMHCAHUS U HU3YYCHHS
Pa3HOOOPA3HBIX PEATBHBIX CUTYAIUH, pelIaTh TEKCTOBBIC 3a/1a49H aITreOpandecKuM METOJIOM;

* MPUMEHSATh TpadUyecKue MPENCTABICHUS ISl MCCIEAOBAaHUS YPAaBHEHHM, WCCICIOBAHUS U PELICHUS
CUCTEM YPaBHEHHU C JBYMS ITEPEMCHHBIMHU.

Buinycknux nonyuum 603moocnocmy:

* 061a0emb CNeYUAIbHLIMU NPUEMAMU PEUeHUs. YPAGHEHUI U CUCEM YPAGHEHUN, YBEPEHHO NPUMEHAMb
annapam ypaeHeHuii O peuleHUsi pasHooOpA3HbIX 3a0ay U3 MAMeMAmuKu, CMENCHbIX NpeomMemos,
NPAKMUKU;

* npumenamv 2paguueckue npeocmagienHus Ol UCCIe008AHUSA YPAGHEHUN, CUcCmeM YpPAasHeHUl,
cooepacawux OykeeHHvie Kodghhuyuenmeol.

HepaBencrBa

BBINYCKHHUK HAYIHUTCS:

* IOHUMATh U IPUMEHATH TEPMHUHOJIOTHIO U CUMBOIIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* periath JTUHEHHbIC HEPABCHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI; pellaTh KBAJAPAaTHBIC HEPABEHCTBA C
OTopoii Ha rpaduUecKue MPeICTaBICHHUS,

* IPUMEHSTH alllapaT HEPABEHCTB JIJIsl PEIICHHS 3a/1a4 U3 PA3JIMYHBIX Pa3/IeloB Kypca.




Buinycknux nonyuum 603mMoxcHocmes HAyuumobcs.:

* PazHoOOOPA3HLIM NPUEMAM OOKA3AMENbCIMEA HEPABEHCMS, YBEPEHHO NPUMEHAMb annapam HepageHcms
0J15 peuienust pazHooOPA3HbIX MAMEMAMUYECKUX 3a0ad U 3a0ad U3 CMEICHbIX NPeOMenos, NPAKMuKuL,

* npumeHamsv 2cpaguueckue npeocmagnieHus Ois UCCIEO08AHUS HEPABEHCMS, CUCHEM HepageHcms,
cooeporcawux OyKeeHnHvie Kodghhuyuenmeol.

OcHoBHbIe MOHATHS. YHCI0BbIE (PYHKIIUT

BEITyCKHUK HAY4HTCS:

* IOHUMATh U UCIIOJB30BaTh ()YHKIIMOHATBLHBIC TOHITHS U S3BIK (TEPMUHBI, CHMBOJIIMYECKUE 0003HAUCHU);

* CcTpOUTh rpaduKu AIEMEHTAPHBIX (DYHKIMI, HCCIIEOBAaTh CBOWCTBA YUCIIOBBIX (YHKIMH HAa OCHOBE
W3YYCHHUS MTOBEACHUS UX TPAPUKOB;

* IOHUMAaTh (YHKIHIO KaK BKHEHIIYI0 MaTEeMaTHYECKYH0 MOJIENb JJISl ONMHCAHUS MPOILECCOB M SBICHUHN
OKPYKAOIIEro MHpa, MPUMEHATh (DYHKIIMOHAIBHBIA S3bIK JIJIS OMHCAHMS M WCCIICIOBAHUS 3aBHUCHMOCTEH
MEXTy (PU3NYECKHUMHU BETMYHMHAMHU.

Buinycknux noayuum 603mMoxcHOCHb HAYYUMbCA:

* IPOBOOUMb UCCIE008AHUSL, CEA3AHHbBIE C UYUEHUEM CBOUCME (DYHKYUL, 6 MOM HUCILe C UCNOIb308AHUEM
KOMNblOmepa, HA OCHOBe pApuKo8 U3VUEHHBIX YHKYUL Cmpoums Oojee ClodCHble 2paguKu (KycouHO-
3a0anHble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONIBL308aMb PYHKYUOHATbHBIE NPEOCMABIeHUs U C8OUCMBA QYHKYUU 0I5l peuleHUs MamemMamudecKux
3a0a4 U3 pasiudHbIX pazoenos Kypcd.

YucioBbIe MOC/I€10BATEIbHOCTH

BhIyCKHUK HAYYHTCS:

* [IOHUMATh U UCIIOJIL30BATh SI3BIK MOCIEAOBATEIHLHOCTEH (TEPMHUHBI, CAMBOJIMYECKHE 0003HAYCHU);

* MPUMEHATh (OPMYIIBI, CBSI3aHHBIC C apHU(PMETUYECKON M TCOMETPUYECKOH MpOrpeccheid, W arrmapar,
c(hOpMHUPOBAHHEIN MPU M3YYCHUH JIPYTHX PA3AEIOB Kypca, K PEIICHUIO 33]1ad, B TOM YHCIIE C KOHTEKCTOM
U3 peajbHOM KU3HU.

Buinycknux noayuum 603mMoicHoCmb HAYYUMbCAL:

* peuamv KOMOUHUPOBAHHblE 3A0a4U C NPUMEHEHUEeM (QOPMYL N-20 YieHd U CYMMbl NepeblX N YleHO8
apugmemuueckou U 2eoMempuUyecKol Nnpozpeccu, NPUMeHss Npu dMoM annapam yYpagHeHuu u

Hepagencma,
* NOHUMAMb aApPUDMEMUYEcKyI0 U 2eOMEMPULECKYIO NPOSPeCcCUI0 KaK QYHKYUU HamypaibHo2o apeymMenma,
C6A3bI8AMb  APUPMEmMUUECKYI0  NpOo2peccurd ¢ JTUHEUHbIM — POCMOM,  2eoOMempuieckyio — C

IKCHOHEHYUATIbHBIM POCHIOM.
OnucarejibHAsi CTATHCTHKA

BEITYCKHUK HAy4YHTCS WCHOIB30BATH MPOCTEUIIHE CHOCOOBI MPEICTABICHUS W aHAINW3a CTATHCTUYECKUX
TAHHBIX.

Buinycknux nonyuum 603moxcHocms npuobpecmu nepeoHaA4aIbHbll ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU
npoGedeHul Onpoca OOWEeCME8EeHHO20 MHEHUsL, OCYWECMEIsMb UX AHAIU3,NPeOCmAasisimG Pe3yibmanmbl
onpoca 6 suoe maodoiuysl, OUASPAMMDL.

Cay4aiinble cOOBITHSI H BEPOATHOCTD

BEITYCKHUK HAYYHTCS] HAXOUTHh OTHOCHTEIBHYIO YaCTOTY H BEPOSTHOCTh CIIyJaifHOTO COOBITHSI.
Buinycknux nonyuum 603modxicHocmb npuobpecmu Onvlm NPOBeOeHUs: CIYYAHbIX IKCNEPUMEHIO8, 8 MOM
yucie ¢ NHOMOWbI0 KOMNBIOMEPHO20 MOOCTUPOBAHUS, UHMEPRPEMAayuu ux pe3yibmamos.

Kom0unnaropuka

BEITYCKHUK HAYYHTCS pelnraTh KOMOMHATOPHBIC 3314 Ha HAXOXKACHUE YUCIIa 00bEKTOB HITH KOMOMHAITHI.
Buinycknux _nonyuum — 603MOMCHOCMb — HAYYUMBCA  HEKOMOPLIM — CNEYUANbHbIM — NPpUEMam  peuleHus
KOMOUHAMOPHBIX 3A0aH.

Hacnaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YEPMEHCAX, PUCYHKAX, MOOEIAX U 8 OKPYIHCAIOUjeM MUpe NIoCKue U npoCmpaHcmeeHHble
2eomempuieckue ueypol,

* pacno3nasame pazeEpmKU Kyoda, NpamMoy20ibHO20 napaiienenuneod, npasuibHOU NUPAMUObL, YUTUHOPA U
KOHyca;

* cmpoums pazeéEpmKU Kyoa u npsimoy20ibHo20 napaiieienuneod,




* onpeoensimb NO JUHEUHbIM paA3Mepam pazeeépmKu  Gueypvl JUHelHble pasmepbl camol @ueypsl u
Haobopom;

* BLIYUCTAMD 0O0BLEM NPAMOY2O0IbHO20 NAPALIeIenuneod.

Buinycknux nonyuum 603modcHocmy:

* HAYUUMbCsl BbIYUCTAMb 00BEMbI  NPOCMPAHCMBEHHLIX 2COMEMPUYECKUX (DUeYp, COCMABIEHHbIX U3
NPAMOY20IbHIX NAPALIeNeNnUned0s;

* yemyoumo u pazeums npedCmagieHus 0 NPOCMPAHCMBEHHBIX 2eOMEMPULECKUX PuUeypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA38EPMKU OIS BLINOJIHEHUS NPAKMUYECKUX PACYEMO8.
TI'eomempuueckue guzypot

Buinycknux nayuumes:

* NOBL3068AMbCS A3LIKOM 2eoMempuu OJis ONUCAHUSL NPEOMEMO8 OKPYIJICAIWe20 MUpa U ux 63auMHO20
PACNONOMNHCEHUs,

* pacro3HaBaTh U H300pakaTh HA YEPTEIKAX U PUCYHKAX FEOMETPUUECKHE GUTYPHI U KX KOH(PUTYpalny;

* HaXOJIUTh 3HAYCHHUS JUTHH JIMHCHHBIX AJIEMEHTOB (PUTYP U UX OTHOILICHWUS, TPATyCHYIO MepY yriioB oT 0°
1o 180°, mpuMeHsist onpee/ieH s, CBOWCTBA U IPU3HAKK (QUTYP M UX JICMEHTOB, OTHOIICHHS (QUTYD
(paBeHCTBO, 1MOJ00KE, CHMMETPHUH, TOBOPOT, MapauIeIbHBINA IEPEHOC);

* OTIEPUPOBATH C HAYAILHBIMU TMOHSATHSIMUA TPUTOHOMETPUH U BBITIOJIHATH 3JICMEHTAPHBIC OIIEPAIIUU HA
(GYHKIUSMU YTIIOB;

* pemarth 3aJ1a4u Ha JJ0Ka3aTeIbCTBO, OMMPAsICh HA M3YyYCHHBIC CBOWCTBA (PUTYp M OTHOIICHUH MEX]y HUMH
Y IPUMEHSISI U3YYCHHBIC METOBI JJOKAa3aTeIIbCTB;

* pemaTh HECIOKHBIC 3314 Ha TIOCTPOCHUE, IPUMEHSIsSi OCHOBHBIE aJITOPUTMBI IIOCTPOCHUS C TOMOIIBIO
LHUPKYJIS U JIMHEUKU;

* pemarh MPOCTEUIINE TUIAHUMETPHYCCKUE 3a/1a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 603modcHocmy:

* 061a0emb Memooamu peulerus 3a0ay Ha GbIMUCICHUSL U OOKA3AMENbCMEA: MemooOM Om NPOMUBHO2O,
Memooom nooooduUsi, Memooom nepebopa 8apuUanmos U MemooOM 2eOMempUecKux Mecm mouex;

* npuobpecmu onvim NPUMeHeHUs. AIeeOPaULecKo20 U MpUSOHOMEMPUYECK020 annapama u uoetl O8UNCeHUs.
npu pewenuy 2eomMempudecKux 3a0ay,

* 061a0emb MpPAOUYUOHHOU CXEMOU peuleHust 3a0ay HA NOCMPOEHUe C NOMOWbIO YUPKYIS U JUHEUKU:
aHanus, noCmpoeHue, O0KA3amenbcmeo U Uccie0osanue;

* HAYYUMbCS peuwams 3a0ayi HA NOCMPOEHUE MEmOoOOM 2e0OMEeMmpULecKko20 Mecma modex u MemoooM
nooobus;

* npuobpecmu OnviM UCCIEO08AHUS CEOUCME NIAHUMEMPUUECKUX DUSYD C NOMOWbIO KOMHLIOMEPHBIX
npocpamm,

* npuobpecmu onvim 6bINOJHEHUsI NPoeKkmos no memam «l eomempuueckue npeodpazoeanus Ha
niaockocmuy, «Illocmpoenue ompeskos no popmyney.

H3mepenue zeomempuueckux eenuiun

Buinycknux nayuumes:

* UCNONIL308AMb CEOUCMBA USMEPEHUS. ONUH, NAOWAO0el U Y2I08 NPU PeueHUU 3a0ay Ha HaX0HcOeHue ONUHbL
ompesKa, ONUHbL OKPYHCHOCMU, ONUHbL 02U OKPYIHCHOCIU, 2PAOYCHOU Mepbl Yead,

* BLIYUCTAML NIOWAOU MPEY2ONbHUKOS, NPAMOY20JbHUKOS, NAPALIeN0SPAMMO8, Mpaneyuti, Kpy208 U
cexmopos;

* BLIYUCTIAMY OIUHY OKPYHCHOCTIU, OTUHY OV2U OKPYICHOCTIU,

* BLIYUCTIAMY OJIUHBL TUHEUHBIX DTIEMEHMO08 Ueyp U UX yeivl, UCHOAb3YS (POPMYIbl ONUHBL OKPYHCHOCIU U
ONUHBL OyeU OKPYAHCHOCMU, PopMYabl naowaoell gueyp;

* pewamsv 3a0a4u HA O0OKA3AMENbCMBO C UCHONb30BAHUEM (BOPMYN ONUHBL OKPYICHOCU U ONUHBL OyeU
OKpYIAHCHOCMU, popmyn naowadell uzyp;

* pewams npakxmudeckue 3a0ail, CiA3aHHble C HAXOHCOCHUEM 2eOMEeMPUYecKUx 8eluduH (UCnoIb3ys npu
HeobX00UMOCmU CNPABOYHUKU U MEeXHUYeCKUe CPeOCmaa).

Buinycknuk nonyuum 603mMoxcHocmeb HAyYUmMbcs:

* GLIYUCIAMb NAOWAOU PuU2Yp, COCMABNIEHHBIX U3 08YX Ul DOojee NPAMOY20IbHUKO8, NAPANLEN0ZPAMMOS,
Mpey2oNbHUKO8, Kpyed U CeKmopa,




*  gulYUCAAMb  NAOWAOU — MHO20Y20JbHUKOB,  UCHONL3YA — OMHOWIeHUS  PABHOGENUKOCMU U
PABHOCOCMABNEHHOCIU,

* NPUMEHAMb aneeOpPauyecKull U mpueoHOMempuyecKull annapam u uoeu 08UICEHUs. NPU peuleHuu 3a0a4 Ha
gblulCTIeHUE NIOWAOel MHO20Y20IbHUKOG.

Koopounamut

Buinycknux nayuumes:

* BBIYMCIIATD JJIMHY OTPE3Ka 10 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATE KOOPAMHATHI CEPEAVHBI OTPE3KA;

* KCIOJIb30BaTh KOOPAMHATHBIN METOJ JJIs1 U3yYEHHUs CBOUCTB MPAMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603mMo4CHOCHb.!

* 0671a0€Mmb KOOPOUHAMHBIM MEMOOOM PeuteHusl 3a0ay Ha GbIYUCTEHUS U OOKA3AMeNbCmEa;

* npuobpecmu OnbIM UCHONILIOBANUAL KOMNIOMEPHBIX NPOSPAMM OJisl AHANUZA YACTIHBIX CNIYYAe8 83AUMHO20
DPACNON0JACEHUS OKPYICHOCHEN U NPAMbIX,

* npuobpecmu onvim BbINOIHEHUs NPoeKmoe Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa npu
peuleHuu 3a0a4 Ha 6bIYUCTEHUS U OOKA3AMENbCIEAN.




IINTAHUPYEMBIE PE3YJIbTATBI B OCBOEHUHU IIKOJIBHUKAMMU YVY ] 110
3ABEPILIEHUH OBYYEHUA

JIM4HOCTHBIE

CnennajabHo-npeavernbie YV

Metanpeamernbie YY ][

PeryasiTuBHbIe

Ilo3naBaTebHBIE

KOMMyHHKaTﬂBHHe

-IIOJIOKUTCIIbHOC OTHOLICHUE K
YpOKaM MaTE€MaTHKH;

-yMEHHUe IpU3HaABaTh
COOCTBEHHbBIE OLIMOKH;
-opMupoBaHHE  LIEHHOCTHBIX
OpHeHTalui  (camMoperyJsius,
CTUMYJIMPOBAHUE, IOCTHKECHHUE
1 1p.);

-(opmupoBanue
MaTeMaTHYeCKOM
KOMIIETCHTHOCTH

B cdepe nMUHOCTHBIX yym y

BBIIIYCKHUKOB Oynyt
c(hopMHPOBaHBI BHYTPEHHSA
TIO3ULUS obyuaromierocs,
aJIcKBaTHas MOTHBalLUA
y4eGHoi JIeATENBHOCTH,
BKJIIOYast yueOHbIe u
MO3HABaTCJILHBIC MOTHBBI,
OpHUCHTalusA Ha MOpaJIbHBIE

HOPMBI U UX BBIINIOJIHEHUE.

--BBINOJIHATE  apupMeTHYECKHe

Z[CI\/‘[CTB]/U{, couerass YCTHBIE U

IIUCBMEHHBIC TIPUEMBI; HAXOAUTh

3HAYCHUs KOPHS HATypalbHOM
CTCIICHHU, CTETICHU C
PalMOHAIBHBIM HoKasaTeneM,

HCIONB3YS HPU HEOOXOAUMOCTH
BbIYHACIIUTECIIbHBIC yCTpOfICTBa;
0JIb30BATHCS OLICHKOM u
NPUKUAKOW TPU  NPAKTHYECKUX
pacyerax;

--COCTaBJIATh OyKBEHHbIE
BeIpaXeHHs M QopMmynsl 1o

YCIIOBUAM 3a/1a4; OCYIIECTBIISATH B

BBIPAXKEHHAX " bopmynax
YHCIIOBbIE 0JICTAHOBKH u
BBINIOJIHATE ~ COOTBETCTBYIOIINE
BBIUHCIICHHUS, OCYLIECTBIIATh

0JICTAHOBKY OJIHOTO BBIPaXKEHHs
B JIPYroe; BbIpaxkaTh U3 (hopMyI
OJIHY
OCTaJIbHbIE;

[IePEMEHHY IO 4epes
--BBITIOJIHSATH OCHOBHBIC JICHCTBHS
CO  CTENeHSMH  C  LEJIBIMH
[0Ka3aTe/siMi, C MHOTOYICHAMH
U anreOpandecKuMH  JIpOOsMH;
BBITIOJIHATD TOXK/IECTBCHHBIE

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIPAXKEHMI;

--[IPUMEHSATh CBOMCTBa
apudMeTHIECKUX KBaJpaToB
KOpHeit JuIst BBIYNCIICHHS
3HAYeHUH H  1peoOpazoBaHuUi
YHCIIOBBIX BBIPAXKEHMUIA,

COoJIEpKAINX KBaJApATHBIE KOPHH;
--pelIarh JIMHEHHbIEe, KBaJpaTHbIE
YpaBHEHUS W palHOHAIbHBIC
YpaBHEHHA, CBOIAIIHUECS K HHM,
JBYX
ypaBHEHHI u

CUCTEMBI JIMHEHHBIX
HECJIOKHBIE
HEJIMHEHHbIE YPaBHEHMUS;

--pemarb

TEKCTOBBIC 3aga4u

anredpanyecKum METOJIOM,

NPOBOJNTL ~ OTOOp  PEIICHHUH,

HCXOJIs u3 (hopMyITHpPOBKH
3a1a4H;

--ONPEAEIIATH KOOPMHATHl TOYKH
IUIOCKOCTH, CTPOUTb TOYKH C
3aJaHHBIMH KOOPANHATAMH;
n300paXarbh MHOKECTBO PELICHHI
JIMHEHHOTO0 HEPaBeHCTBA;
--HAXOAUTh 3HAYCHHs (YHKIUH,
3aaHHOil  OpMyJIOH, TabuuLeH,
rpadukoM 1O e€ apryMeHry;
HAXOINTb 3HAYCHMS aAPryMCHTA
110 3HAYCHUIO GYHKIMH, 3aaHHOM
rpaduMKoM 1K TabIuIei;
--ONpEAEsTh CBONCTBA (DYHKIHH
rpaguky;
rpaduYecKie IPeACTaBICHHS TIPH

1o ce TIPUMEHATH

pElIeHHH  ypaBHEHHMii, CHCTeM,
HEPaBEHCTB;
--ONHUCHIBATh CBOlCTBa

U3YYCHHBIX (QYHKIMIA, CTPOUTH HX
rpapuKy.

-OTCJICKHMBATh LeJIb Y4eOHOMH
JeATeTbHOCTH (C OMOpOii Ha
MapIIPYTHbIE JIUCThI) H
BHey4eOHOI1 (¢ onopoii Ha
Pa3BOPOTHI MPOEKTHON
JIeSITENIbHOCTH );

-YYHMTHIBATH OPHEHTHPBI, JaHHbIE
yUHUTEIEM, IPH OCBOCHUH HOBOT'O
yueOHOro Marepuaia;
-IIPOBEPATH PE3YJIbTATHI
BBIUHCIICHUIH;

-aJIeKBaTHO BOCIIPUHUMATh
yKa3aHUs Ha OIIMOKU U
HCIPABIATH HalICHHBIE OLINOKH.
-OLIEHHBATh COOCTBEHHbIE YCIIEXH
B BBIYMCIIUTEIILHOM
JIeSATEITbHOCTH;

-TJIAHUPOBATD 1IATH 110
YCTpaHEeHHIO poOesoB (3HaHHe
coCTaBa YHCel).

B cdepe perynsatuBHbIX yyn
BBIITYCKHHKH CMOT'YT OBJIaJIeTh
BCEMU THIIAMH

y4./1€HCTB. HAIIPABJICHHBIX HA
OpraHU3alMIO CBOSH paboThl B
OV u BHe ero, BKIIOYast
CHOCOOHOCTD MIPUHUMATD U
COXpaHATh yueOHYIO LieJb U
3aj1a4y, INIAHUPOBATH €¢
peanu3aluio, KOHTPOJIHPOBAThH H
OLICHUBATh CBOU JCHCTBHS,
BHOCHTb COOTBETCTBYIOI[HE

KOPPEKTHUBBI U UX BBIIIOJIHEHHUE

--aHaJIM3UPOBATh YCJIOBHUE 33141
(BBIAEIATH YHCIOBBIC JAHHBIE H
11eJ1b — YTO M3BECTHO, YTO
TpedyeTcsi HauTH);

-COMOCTABIIATH CXEMBI U YCIIOBHUS
TEKCTOBBIX 3a/1a4;

-yYCTaHABJIMBATh 3AKOHOMEPHOCTH
U UCHOJIB30BaTh UX IPH
BBIIIOJIHEHUH 3aJ1aHHUI;
-OCYIIECTBIIATH CHHTE3 YHCJIOBOIO
BBIPAXKEHHS, YCIIOBHS TEKCTOBOM
3a/1a4u (BOCCTAHOBJICHHE YCIIOBUS
110 PUCYHKY, CXeM€, KPaTKO’
3aIUCH);

-CpaBHUBATh U
KJIacCu(pUIMPOBATH
H300paXKEHHBIC IIPEIMETHI U
reomMeTpudeckne GUrypsl no
3a/IlaHHBIM KPUTEPHUSIM;

-IOHNMATh HH(POPMALHIO,
NPEJICTAB/ICHHYIO B BUJIE TEKCTa,
CXeMblI, TaOJIHULIBI.

-BUJICTh QHAJIOTHH 1
HCHOJIB30BATh UX PH OCBOCHUH
[IPUEMOB BBIYUCIICHUIT;
-KOHCTPYHPOBATh
reomMeTpuyeckue GUrypel u3
3a/laHHBIX YacTeil; JocTpauBaTh
4acTh JI0 3aIaHHO
TeOMETPUYECKOil HHUrypbI;
MBICJICHHO JIEJIUTh
reoMeTpHYecKyio GUrypy Ha
YacTH;

-COIOCTABIATh HHPOPMALIHIO,
MPEJICTaBICHHYIO B Pa3HBIX
BHJIAX;

-BBIOMpATh 3aaHKE U3
MPEJUTOKEHHBIX, OCHOBBIBASICh HA
CBOMX HHTEpEcax.

B cdepe nosnaBarensubix YVY]{
BBITTYCKHHUKH Hay4Jarcs
BOCIIPHHMMATh U AHAJIM3MPOBATH
COOOIIEHNsI M BaHeHIIne Hx
KOMITOHEHTBI-TEKCTBI,
HCHOJIb30BATh 3HAKOBO-
CHMBOJINYECKUE CPEJICTBA, B TOM
YHCIIC OBJAJEBAIOT JICHCTBHEM
MOJIETTMPOBAHHUS, a TaKxkKe
LIUPOKUM CIIEKTPOM JIOTHYECKHX
neifcTBuil M onepanuil, BKIKOYas

O6H_[I/IB TIPUEMBI PEIICHUA 3a1a1

--COTPY/JHHYATh C TOBAPHILAMHI
TIPH BBITIOJTHEHNH 3aaHHIL:
YCTaHaBJIMBATh U COOMIONAT
0uepEAHOCTh JeHCTBHIA,
CpaBHUBATH MOJIyYECHHBIE
Pe3yJIbTaThl, BBICITYIINBAT
MapTHEepa, KOPPEKTHO cOo0mAaTh
TOBapuIy 06 omuoKax;

-3a/1aBaTh BOIPOCHI C LIEIbIO
MOJTyYEHUS HY)KHOH
HHpOpPMALHH;

-OpraHHU30BbIBaThH
B3aHMOIPOBEPKY BHIIOTHEHHOM
paboTsI;

-BBICKA3bIBATh CBOC MHECHUE IIPU
00CYKIICHHHU 3a1aHUs

B cdepe KOMMYHHKAaTHBHBIX YyZ
BBIITYCKHHKH IPUOOPETYT yMEHHUS
YUHUTHIBATH HO3HLUIO
cobeceaHuKa(apTHEPCTBA),
OpraHU30BbIBATD H OCYIIECTBIATH
COTPYIHMYECTBO H KOOIEPALMIO C

yUaaTeIeEM u CBEPCTHUKAMH,

aJICKBaTHO BOCIIPUHUMATH u
nepeaBath uHdopmarmio,
0TOOpaxaTh IpeAMETHOE
cojiepKaHHe u YCIOBHUS
JIEATEIbHOCTH B COOOIIEHUSAX,
Ba)KHEHITUMU KOMITOHCHTaMH
KOTOPBIX SBJISIFOTCS TEKCTbI
3a/1aHui.



CONEPKAHUE ITPOI'PAMMABI (35 uacoe)
Apujpmernxa

Harypaasbnblie ynciaa. CTeneHb ¢ HaTypalbHBIM MTOKa3aTEJIEM.

PannonanbHble yucaa. Moayns (abcomoTHas BenuuuHa) uyucia. CpaBHEHHME DPAalMOHAIBHBIX YHUCEI.
Apudmernueckue 1eHCTBUS ¢ pallMOHATIbHBIMH ynciaMu. CTeneHb ¢ LesbIM IToKa3aTeneM. YnucnoBsle
BBIPXEHUS, TOPSJIOK JACHCTBUI B HUX, HCIIOJIb30BaHUE CKOOOK. 3aKOHBI apu(pMETHIECKUX JIeHCTBUM:
[IEPEMECTUTENBHBIN, COYETATEIbHBIN, PACIIPEIEITUTEIbHBIN.

HeiictBuTenbHble yucaa. KpaapaTublii kopenb u3 unciaa. Kopenb tperbeit crenenu. [lonamue o kopHe
N-oti cmenenu u3 uucna. JleficTBUTENbHBIE YHCla Kak OECKOHEUYHbIE AecsAiTHYHBbIE ApoOH. CpaBHEHHE
NEHCTBUTENBHBIX YUCell, apudMeTHUEeCKHe AeUCTBUS HaJ HUMH. DTallbl Pa3BUTHS MPEICTAaBICHUM O YncIie.
W3mepenus, npubnuxkeHus, oleHKH. Pa3zmepbl 0OBEKTOB OKpPY)KAIOIIEro HAac Mupa (OT 3JIEMEHTapHbIX
yactull 10 BeeneHHol), IIUTEN,HOCTD MIPOLIECCOB B OKpY»KarolleM Hac Mupe. [IpeacraBienue 3aBUCHMOCTH
MEXy BeJINYMHAMHU B BUie (popMyIl. Belaenenne MHOXKUTENS — CTENIEHU JIECATH B 3allMCH YKCIIa.

Anzeopa

Anzebpauueckue opoou. Apugpmemuueckue onepauuu Hao anzedpauueckumu Opoodamu. bykeenuvie
8bIpadicenuss (8ulpaxcenuss ¢ nepemenHvimMu). Yucnogoe 3HaueHue OYKBEHHO20 BbIPAINCEHUS.
Jlonycmumvele 3Hauenus nepemeHHulX, 6X00Awux 6 aneebpauyeckue evipadxcenus. lloocmanosxa
gvlpadicenuli  emecmo  nepemenHvlx. Pasencmeo  Oykeennvix  evipanxcenuii.  Toowcoecmeo,
dokazamenbecmeo modtcoecms. Ilpeoopazosanus evipasicenui.

Ceoticmea cmenenell ¢ yenvim noxazamenem. Muocounenvl. Crodicenue, GvluUMAaHUe, YMHOMCEHUE
MHO20UIeHO8. DOPpMYTIbL COKPAWEHHO20 YMHOJICEHUS: K8AOpam CYMMbl U K8AOpam pasHocmu, KyO
CYMMBI B Ky0 pasHoctu. @opmyna pasocmu keaopamos, Hopmyia CyMMbI KyOOB U Pa3HOCTH KyOOB.
Pasnoocenue mnozounena na muosicumenu. Keaopammwiti mpexunen. BoineneHue moJiHOTo KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pa3znodcenue xeadpamnoeo mpexuieHa HA JUHelHble
mHoxcumenu. MHoeounenvl ¢ 00HOU nepementou. Cmenenv MHocounena. Kopenv mnozounena.

Anrebpanueckas 1po6s. Cokpatienue apooeit. JleficTBus ¢ anredGpandecKuMu ApoOsMu.
PammonanbHbie BhIpakeHUST M WX npeoOpa3zoBanus. CBoICTBa KBaJpaTHBIX KOPHEH M WX NPHUMEHEHHE B
BBIUUCIICHUSX.

Ypasenenus u nepasencmea. Ypasnenue c oonoii nepemennoi. Kopenv ypasnenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: ¢opmyna ropheii xeadpamHoz2o ypasHueHus, Pewenue payuonanvhvix
ypasnenui. Ilpumepvl pewienus YpagHeHUll 6bICUWUX CMmeneHeli, Memoobl 3dMeHbl NepeMeHHOU,
PA3NOACEHUSL HA MHONCUMEU.

VYpaBHeHUE C AByMs MEPEMEHHBIMU; PELICHHWE YPaBHEHHUs C JBYyMs nepeMeHHbIMU. CHucTeMa ypaBHEHHI;
pereHue cuctemMbl. CucteMa JByX JIMHEWHBIX YPABHEHHH C IBYMsI IEPEMEHHBIMH; PEIIEHUE MTOACTAaHOBKOMN
U anreOpandeckuM CIIO)KCHHEM. YPaBHEHHE C HECKOJIbKMMHU TiepeMeHHbIMH. [Ipumepbl perieHus
HEJMHENHBIX cucTeM. [Ipumepsl pelieHrs: ypaBHEHH B LIENIbIX YHCTIaX.

HepaBenctBo ¢ ogHoM nepemeHHoOl. Penmienne HepaBeHCTBA. JIMHENHBIE HEPABEHCTBA C OJIHOM NTEPEMEHHOMN
1 ux cuctembl. KBagpatHeie HepaBeHCTBA. [Ipumepwl peuieruss OpoOHO-TUHEUHbIX HePABEHCMS.

UrcnoBbie HEPABEHCTBA U UX CBOUCTBA. /[0Ka3amenbCcmeo Yuciosblx U aleedpauieckux HepageHcma.
Ilepexox or cioBecHO (POpMYJIMPOBKH COOTHOLICHHUI MEX1Y BeJMYMHAMH ajredOpamveckoi.
PemeHue TeKCTOBBIX 32124 aJIre0pan4ecKuM crnocooom.

YucsoBble nocjenoBarejJbHocTH. [loHsATHE MOCHenOBaTeNbHOCTH. ApudMeTHIeCKass U TeOMETPUUYECKast
nporpeccuu. ®opmynbl 001Iero wieHa apu(MeTHIeCKO U TeOMETPUYECKON MPOrPeCcCHii, CyMMBI MEPBBIX
HECKOJIbKUX YJICHOB apu(PMETHIECKON 1 TeOMETPHIECKON MPOTPECCHH.

Yucuaosble pynkuuu. [lousrue Gpynxun. Ob6nacts onpeaenenus pyHkunu. CriocoOsl 3agaHus GyHKINU.
I'paduk GyHkimu, Bo3pacranue u yObiBaHWE (PYHKIIMW, HauOOJIbIIEe U HAMMEHBIIEe 3HAUYCHUS (YHKIIUH,
HYJTH (QYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA. UTeHHE rpaduKOB (PYHKITHIA.

@OyHKINYM, ONUCHIBAIONIME TPSAMYI0 W OOpaTHYIO MPOMOPIMOHATIBHYIO 3aBUCHMOCTH, HX Tpa(UKH.



Jlunetinas Qyuknus, ee rpaduk, reoMmerpudeckuii cMbica kodddurmentor. ['mnepbona. KBagparnunas
¢bynkuus, ee rpaduk, mapadona. KoopauHatel BepInHbl napadoisl, 0k cUMMETpUH. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokazamenem, ux epaguxu. I'papuxu GyHKIMNA: KOpEHb KBaJAPaTHBIN, KOPEHb KyOHUECKUil,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA JJ1s peIIeHUs] YPaBHEHUH U CHCTEM.

ITpumepsl rpaduyeckux 3aBUCUMOCTEH, OTPaKaIOLIUX pealbHble MPOLEecChl: KonebaHue, MOKa3aTesbHbINH
POCT; uuci06bie QYyHKYuU, OnUCbIBaroOwue Smu HPOYeccyl.

[TapannenbHblii nepeHoc rpagUKOB BJOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarel. M300pakeHne 4yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpuyecKHii CMBICT MOAYJIS
yuciaa. UMcIoBble NPOMEXKYTKU: HMHTEpBaJ, OTPE30K, Jyd. Dopmyna paccmosnus mexcoy MmouKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTH; KOOpAMHATHl TOukd. Koopauuatel cepenunsl oTpe3ka. Popmyna
pacCTOSHUS MEXAY JIBYMs TOYKAaMHU IIJIOCKOCTH. YPaBHEHHE MPSMOHM, YIIOBOM KOA(PPHUIMEHT MpsIMOM,
yCIIOBHE MapauIeIbHOCTH NPSAMBIX. YPaBHEHHE OKPY)KHOCTU C LIEHTPOM B Hauaje KOOPAHMHAT U 6 060t
3a0aHHOl mouKe.
I'padguueckass uHTEprpeTalusl YpaBHEHUH ¢ JByMs INEpPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpusn

HavaabHble NOHATHS U TE€OPEMbBI T€COMETPHH.

BO3HUKHOBEHHE F€OMETPUHN U3 IPAKTUKH.

I'eomeTpuueckue Gurypsl u Tena. PABEHCTBO B TEOMETPHUH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

Vron. Ilpsmoit yron. Octpele u Tynble yribl. BepTukaibHble U cMeXHbIE YIUIbl. buccekrpuca yria u ee
CBOICTBA.

[TapamtensHble U nEepecekaromuecs npsMele. [leprneHIuKyaspHOCTb NPSAMBIX. TeopeMbl 0 mapaIeIbHOCTH
U TIEPIEHIUKYISAPHOCTH NPsAMBbIX. CBONCTBO CEPEIMHHOIO NMEPHEHANKYIsIpa K oTpe3Ky. [lepnenaukynsap n
HaKJIOHHAA K npsAMoil. MHOroyroiabHUKU. OKpYKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyronbHble, OCTPOYTOJBHBIE, U TYNOYTOJbHBIE TPEYrOJIbHUKH. BbiCcOTa, MenuaHa,
OucceKTpuca, CpelHsAs JHUHHUS TpeyrojbHUKa. PaBHOOEIpEeHHbIE W PABHOCTOPOHHHME TPEYTOJbHUKHY;
CBOWCTBA U MPU3HAKU PABHOOEAPEHHOIO TPEYTOJIbHUKA.

[Ipu3naku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuka. CyMMa yriioB TpeyrojibHUKa. BHemHue
YIJIBI TPEYTOJIBHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJIbHUKA.

Teopema daneca. [lonobue TpeyroapbHukoB; kodhdumueHT moaoous. [IpusHaku mogo0us TpeyroJbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrolbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOTO yrila MPsSIMOYTOJIbHOTO TpeyrojbHuka u yriioB oT 0° qo 180°; mpuBeneHne K oCTpoMy
yriy. Perienne npsSMoyroibHBIX TPEYrodbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIBI,
CBSI3BIBAIOIINE CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC OJHOTO M TOTO ke yria. Teopema KOCHHYCOB H
TeopeMa CHHYCOB; IPUMEPHI UX MIPUMEHEHHS JIJIS1 BBIYMCICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNbHbIE TOUKH TPEYrOJbHUKA: TOYKH IMEPECEUCHHs] CEPEIMHHBIX NEPIEeHIUKYIIPOB, OMCCEKTpHUC,
MeJHaH.

YeroipexyroibHuk. [lapamnenorpamm, ero cBoiictBa u npusHaku. [IpsMoyroiabHUK, KBaapat, pomMO, UX
CBOWCTBa U MpU3HaKU. Tpaneuus, cpeiHss JIMHUS Tpareunuu; paBHOOEIpeHHas Tpanenus.

MHoroyroJibHUKH. Beinykiibie MHOrOyroiabHUKH. CyMMa yIiioB BBIIYKJIOIO MHOTOYIOJIbHUKA. Brincanueie
U OIIMCaHHBIE MHOT'OYTI'OJIbHUKU. [IpaBuiibHbIE MHOTOYT OJIBHUKH.

OxkpyxHoctb M kpyr. llentp, pagmyc, nmamerp. Jlyra, xopma. Cekrtop, cermeHT. LleHTpasibHBIN,
BIIMCAHHBIA YTOJI, BEIMYMHA BIUCAHHOTO yria. B3anuMHOe pacmoiioskeHue MPSIMOW U OKPYKHOCTH, O08)X
okpyorcnocmeu. KacarenpHas U ceKylias K OKPYKHOCTH, pPAaBEHCTBO KACATEJIbHBIX, IPOBEICHHBIX U3 OAHOU
TOYKH. Mempuueckue cOOmHOUEHUs 8 OKPYHCHOCMU: CEOUCMEA CEKYUWUX, KACAMETbHBIX, XOPO.



OKpy>KHOCTb, BIIMCAHHAs B TPEYrOJIbHUK, U OKPYKHOCTh, OMKCAaHHAsI OKOJIO TpeyrojibHUKa. Briucanusie u
OIMCaHHBIE YETHIPEXYTOJILHUKU. Brucannvie u OnucanHvle OKpyIHCHOCMU NPASUTLHOS0 MHO20Y20NbHUKA.

H3mepenue reomerpudeckux BeanunH. J[mHa orpeska. JimuHa 1oMaHoH, IepuMETp MHOTOYTOJIbHUKA.

PaccrosiHue ot TOoukM 10 npsimoi. PaccrosHue Mexay napaiuiesbHbIMHM NPAMBIMU. JUIMHA OKPY’KHOCTH,
yucio [; ymHa nyru. Bennuuna yria. I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHOM yIila U
JUIMHOW IyTY OKPY’KHOCTH.

[TonsTre o momaay miockux ¢uryp. PaBHOCOCTaBlIeHHBIE U PABHOBEIUKUE (GUTYDBI.

[lnomane mnpsmoyrosnbHuka. I[lnomans mnapaienorpaMma, TpPEyrojbHUKAa U Tpaneuud (OCHOBHBIC
dbopmyiibl). DopMyIibl, BbIpaXaroliie MIIOMaab TPEYTOJIbHUKA: Yepe3 JBE CTOPOHBI M yrojl MeXAy HUMH,
uepez nepumemp u paouyc 6nUCAHHOU OKpyxicHocmu, gopmyra Iepona. Ilnowaos yemvipexy2onvHuKa.
[Tnomanp kpyra u miomaas CeKTopa.

CBsi3bp MEXy ILIOMAASIMH MTOJOOHBIX QUTYP.

Inemenmaul 102uKU, KOMOUHAMOPUKU,
CHAMUCMUKYU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCcTBA, aKCHOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
odocmamounvie ycnosus. Konrpnpumep. JlokasarenscTBo oT npoTuBHOro. [Ipsmas n oOpaTHast TEOpEMBI.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamuiti nocmynam Jexkauda u
€20 UCMOpUS.

MHokecTBa H KOMOMHATOPUKA. Muoowcecmeo. Dnemenm muoxcecmea, noomHoxcecmso. Qdoveounenue u
nepeceyeHue MHodcecms. [uazpammol Jinepa.
[Tpumeps! penieHns KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, IPABUIIO YMHOKEHUSI.

CrarucTuyeckue naHuble. [IpencraBnenne AaHHBIX B BUAe Tabnwmi, auarpamm, rpaduxoB. CpenHue
pe3yabTaToB U3MepeHUui. [IoHsATHE O CTAaTHUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[TonsiTrie ¥ mpUMEpHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa coOBITHSI, BEPOSTHOCTh. PaBHOBO3MOKHBIE COOBITHSI U MOJACYET MX BEPOSTHOCTH.
[IpencraBienne o reoMeTpUYECKONH BEPOSITHOCTH.

HTOroBblii KOHTPOJIbLHBIN TECT.
[TporpaMma 311eKTUBHOTO Kypca COJEPXKUT TPU MOJYJIS:
«Anzeopan(l u 2 wacmu), «I'eomempusn(lu 2 uacmu), «Peanvnas mamemamuxar.

B Moayne «Aaredpa» oTpabaThIBarOTCs HaBBIKU pelIeHUs anredpandeckux 3aganui 1 vactu KUM
OI'D. Dr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 UETHIPEX MPEVIOKCHHBIX BapUaHTOB, C KpaTKUM
OTBETOM M Ha COOTHECEHHE, C 3alUChI0 pelieHus. B 3ToM O0ke mpoBepsieTcsi BJIaJICHUE OCHOBHBIMU
QIropuTMamMH, 3HAHME M TOHHMAHHME KJIIOYEBBIX AJIEMEHTOB COJEpPKaHUs (MATEMATUUYECKUX MOHSATUH,
WX  CBOWCTB, NMPUEMOB pEIICHUS 3aJad M Tp.), YMEHHE IOJIh30BaThCA MAaTEMaTUYECKOW 3amuChlo,
MPUMEHATH 3HAHUS K PEUICHUI0O MAaTeMAaTHYeCKUX 3a/ady, HE CBOJALIMECS K NPSIMOMY HPUMEHEHUIO
anropuTMa.
3ajlaHus 2 YacTU HANpaBJIEHbl HA MPOBEPKY BJIAJACHHUS MATEpUaJIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaveHHne — auQepeHIIMPOBaTh XOPOIIO YCIIEBAIOIINX IMKOJBHUKOB IO YPOBHSM MOATOTOBKH, BBISIBUTH
HaumOoJee TMOATOTOBICHHYIO YacTh BBIMYCKHUKOB, COCTABISIOIIYI0 TOTEHIUAIbHBI KOHTUHTEHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpXkKaT 3aJaHus IOBBIIICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIC
HaIlpaBJIEHbI HAa MMPOBEPKY TAKUX KAYECTB MAaTEMATHUYE€CKOM MOJArOTOBKH BBIITYCKHUKOB, KaK:
- YBEpEHHOE BiaJeHHe (POopMaIbHO-OMEPATUBHBIM QITreOpandecKuM anmnapaToM;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3a7ady, MPUMEHSS pPa3IMYHble TEOPETUUYECKUE 3HAHUSA
Kypca reOMeTpHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3aJady, BKJIIOYAIONIYI0 B ce0s 3HAHHUS W3 Pa3HBIX TEM Kypca;
- yMEHHE MaTeMaTH4YeCKH IPaMOTHO M SCHO 3amucaTh pelieHHe, MPUBOJS MPU 3TOM HEOOXOAUMBIE
MOSICHEHUS 1 00OCHOBAHMS;




- BIIJICHUE IIUPOKUM CIIEKTPOM IPHEMOB M CLIOCOOOB PacCyKICHUH.

Moayab «I'eomerpus» copepxut reomerpuueckue 3amaun 1 gactu KMM OI'D. B stom Gnoke
MIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJICHHS, U OTPadaThIBACTCsl HaBBIK PELICHUS F€OMETPUUECKUX
3ajad.
3ajaHMsl YacTW 2 HampaBJeHbl Ha MPOBEPKY YMEHHUS pellaTh I[JIAaHUMETPUYECKYIO 3ajady, MPUMEHs
pa3iauyYHbIE TEOPETHUYECKHE 3HaHUS Kypca TIE€OMETPUHU; YMEHHUS MATEMaTH4YECKHM IPaMOTHO M SICHO
3aIllMCBIBAaTh pEIlIeHHE, IPUBOJIS IPU 3TOM HEOOXOIUMBbIE MOSICHEHNUS U 00OCHOBaHMSI; BlIaJleHUE HIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB pacCy KACHHH.

Mopnyabs «PeanbHasi maremaTmka» colepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OPUEHTUPOBAHHBIE 3aJaHUs [IOJYEPKUBAIOT BAJKHOCTh OCBOCHHS TAKMX MaTEMAaTUYECKUX KOMIIETEHIIUH, KaK
YMEHHE IPUMEHSATH 33JaHUSI B IPAKTUUECKON KU3HU U B CMEXKHBIX 00JIACTSX.

HTorosoe 3ansaTue npeamoJgaract MmpoBCACHUC KOHTPOJbLHOIO TECTa IO MarcpuaiaMm B q)OpMC
OIo.

MeTtoauyeckuii KOMMeHTapHii. DIEKTUBHBIC 3aHATUS IO KAXJI0i TeMe 1ernecoodpa3Ho pa3ouBaTh
Ha Jtambl (O10km). Kaxknas TemMa HauMHAETCs C MOBTOPEHHS OCHOBHBIX TeOopeM U (OpMyl, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO MPOTpaMMy, HO HEOOXOJUMBIX MPHU PELICHUU psiaa
3ajlad Ha ’K3aMeHe. Brigensercs mepBwii 0710k «OcCHOBHBIE cBeAeHUs». [JJI1 SKOHOMUU BpEeMEHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKaMH, OIOpPHBIE IUIAKATBhI,
cranaoBas Mpe3eHTALMS.

Bropoit 6mok «Pemaem BMecTe» mpearnonaraeT paz0op pelieHuid OMOPHBIX JAEMOHCTPALMOHHBIX
3a/la4, HCIIOJIB3YIOIMUX OCHOBHBIC TEOPEMBbI W (DOPMYIIBI JaHHOTO paslielia W pellaeMble Pa3HBIMU
crioco0aMu, MOBTOPSIETCST AITOPUTM PEILIECHUS 3a/lad M0 TeMe. YUHuTelleM yIeseTcsl Cephe3HOe BHHUMAaHUE
paz00py TUMIUYHBIX OMIMOOK B XOJI€ PEUICHUS 3a/JaHUs, a TAK)Ke 3aITMCH OTBETA B SK3aMEHAIMOHHBIN OJIaHK.
Pemarotcst 3amanust U3 4yactu 1 SK3aMEHAIIMOHHOW paboOThl C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KpPAaTKMM OTBETOM U Ha YCTAaHOBJICHHE COOTBETCTBHUS MEXIY
O00BEKTaMHU JIBYX MHOKECTB.

3aHsTHE TIPOJOKACTCS PEIICHUEM 3a7ad TPYNIaMH U CaMOCTOSATEIbHBIM PEIICHHEM. DTO OJIOKU
«Pemaem B rpynmnax» u «Pemaem camm». B xozae pelnieHHs 3a1ad peKOMEHAYETCS MPHUIECPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» TTOJI PYKOBOACTBOM YUUTEIS.

Yuutenb MOXET CIUIAaHMPOBAaTh YyPOKU TApHOW paboThl, THe ydyaluecs TOTOBSTCS K
CaMOCTOSITEIHHOM M KOHTPOJIBHOM paboTe, 3a4eTy, 3alIuTe MPOEKTa.

Yunutento HE0OXOUMO MOOUIPATH CTPEMJICHHE ydalluxcs padoTaTh B WHAMBUAYAILHOM PEXKHME.
Ha Bcex Tumax 3aHATHH YYUTENIO CIEAYET MOANEPKMBATH AKTUBHBIA THAJIOr C y4YallUMHCS. YUUTEb
CUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHT JIOCTIDKEHHUS O0O0s3aTENbHBIX pE3yNbTaTOB OOyuYeHUs,
CBOEBPEMEHHO OCYILECTBIISIET KOPPEKIIMIO 3HAHUH ydaluxcsl.

Annapam Konmpona.

B npomecce ocBoeHMs yyamMMHCS KaXIOTO MOAYJS Kypca NpPeIyCMOTPEHO IpPOBEAECHUE
TPEHUPOBOUYHBIX TECTOB U CAMOCTOSITEHLHBIX Pa0OT, MO3BOJIIOMINX MPOBOJUTH TEKYIIUI U TeMaTHYECKHIA
KOHTPOJIb 3HAHUW W YMEHHM ydammxcs. B KoHIlE M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAs
pa0ora.

TpeHupOBOYHBIE TECTHI M CAMOCTOSITEIIbHBIE PA0OTHI, HAIIEJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKUX CBEJICHUH, OILICHWBAIOTCS  «3auTeHO» (MpU YCIOBUU BBIMIOJHEHUH HE MeHee 75%
MpEIIOKEHHBIX 3a/laHui) WM «He 3ayTeHo». lToroBass KOHTpoJbHas paboTa cOCTaBIAETCA IO
Matepuaram B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENb MOXET HCHOIB30BATh MaTEpHUabl H3
CIIMCKA JINTEpaTyphl, PEKOMEHIOBAHHBIE JIJI1 OPTaHU3alUuy NOATOTOBKY K OI'D.

OcymiecTBieHHE KOPPEKLIMU 3HAHUM ydyalluxcsi MNPOBOJUTCA HAa OCHOBAHMM MOHHUTOPHUHTA
OTCJIC)KUBAHUS PE3yNbTaTOB oOyueHus. B TedeHuwe M3ydeHHs AAHHOTO AJIEKTHUBHOIO Kypca 3aroHSAeTCs
TabJnIa, B KOTOPOU COJEepkKATCS Pe3yIbTaThl BHIMOJTHEHUS TECTOB M CAMOCTOATEIBHBIX padoT. [IprumepHbIii
BapUaHT 3arOJHEHUS TaOIHIIBI U KpaTKHEe 0003HAYCHUS TIPEII0KEeHBI HUXKE (Tadmuia 1).



Tabauua 1.

Ne Ha3Banue (Tembl) MOaYJIst KoanuecTBO N3 Hux
1acoB TEeopusl | MpaKTUKa

1. Anrebpanueckue 3aganusi 0a30BOTO YPOBHS 13 7 6
2. ['eomeTpuueckue 3a1aun 6a30BOTO YPOBHS 6 3 3
3. Peanbnast marematuka 6 4 2
4. 3aaHus OBBIIIEHHOTO YPOBHSI CIIOKHOCTH 4 3
5. Hrorosoe 3ansTue 3 - 3

OO011ee KOJIMYECTBO YacoOB 35 18 17

Monayasb 1. Anzedpauueckue 3a0anusn 6a306020 yposus.

BBenenue: nenb M colep)kaHMe 3JIEKTUBHOTO Kypca, (hOpMbl KOHTpoJisi. OOBIKHOBEHHBIE U
necatuanble qpoou. CtaHnmapTHeId BUA yncia. OKpyrieHHe U CpaBHEHHE 4HCell. byKBEHHBIE BBIPAKCHHUS.
Ob6nacte ponmyctuMmblx 3HaueHuidl. @opmynsl. CreneHb ¢ ILeabIM  [OKa3aTeneM. MHOIOUYJIEHBI.
[IpeoOpa3oBanue BeIpakeHUH. Pa3nojkeHHE MHOTOWICHOB HAa MHOXHUTENU. AnreOpamveckue ApoOH.
Coxparienue anredbpanueckux pobei. [IpeoOpasoBanus pauMoHaIbHBIX BhIpakeHUH. KBagpaTHble KOPHH.
Jluneitnsle u kBagpaTHble ypaBHeHus. Cucremsbl ypaBHeHu. HepaBeHCTBa € 0JIHOM TEpEMEHHON U CUCTEMBI
HepaBeHCTB. Perlenue kBaapaTHbIX HepaBeHCTB. llocienoBaTenbHOCTH M Iporpeccuu. PekyppeHTHbIe
dbopmybl. 3aaun, perraeMbie ¢ TOMOIIBIO IIPOTPECCHIA.

Yucna Ha koopaMHATHON npsMoii. IIpencraBinenue pelieHU HEPaBEHCTB U MX CUCTEM Ha KOOPAMHATHOM
npsmoii. @yakiuu M rpaguku. OCOOCHHOCTH pPACIOJIOKEHUS B KOOPAMHATHOW TUIOCKOCTH TpaduKoB
HEKOTOPbIX (PYHKIMI B 3aBUCUMOCTH OT 3HAuU€HMsI IapaMeTpoB, BXOAALIMX B (hopMyibl. 3aBUCHUMOCTb
MEXy BETHYNHAMHU.

Moayvab 2. I'eomempuueckue 3a0auu 6a306020 ypoeHs.

TpeyTOJ'IbHI/IKI/I, YCTBIPCXYI'OJIbHUKH. PaBeHcTBO TPEYTroJIbHUKOB, HO)IO6I/IC. (DOPMYJ'ILI IJIomiaau.
HpOHOpHI/IOHaHLHLIe OTPC3KH. Opr)KHOCTI/I. VTIIbl: BOUCAaHHEIE U HCHTpPAJIbHBIC.

Monyab 3. Peanvnasa mamemamuxa.

IIpouentel. CocTaBieHME MaTeMaTH4YEeCKOW MOJENM IO YCJIOBHIO 3ajadyd. TeKCTOBBIE 3aJaud Ha
MpakTU4YeCKuil pacueT. UTeHue rpagukoB U quarpamMm. DJIE€MEHTbl KOMOMHATOPUKH, CTATUCTUKUA U TEOPUU
BEPOSATHOCTEN. BrIpaskeHne BeIMUUHBI U3 POPMYIIBI.

3aoanusn noevlUEHHO20 YPOBHA CTLONCHOCHIU.

ITpeoOpa3oBanus anreOpanyeckux BbIpaXKeHUI. YpaBHEHUs, HEPABEHCTBA, CUCTeMBl. MccnenoBaHue
¢byHkuu u noctpoeHue rpagpuka. Kycouno-zamanuesle @yHkuuu. IloctpoeHue rpadukoB ¢ MOIyJEM.
3amaun Ha JABMJKEHHE. 3a/laud Ha cMecH, ciuiaBbl. ClI0KHbIE MPOLEHTHI. 3a7ayil Ha COBMECTHYIO paboTy.
3ajaHusi ¢ mapaMeTpoM: HccienoBaHue TpadukoB (QYHKIUM, pelIeHHe ypaBHEHHUH W HEPaBEHCTB C
napaMeTpoM. 3HAKM KOpPHEH KBaJpaTHOrO TpexwieHa. PacrosoxkeHne KOpHEW KBaJpaTHOIO TPEXUIEHA.
[MTapamertpsr &, b, C 1 KOpHM KBaJAPATHOTO TpexUuieHa. ['eoMeTpHUUECKIe 3a1a4H.

Hmozosoe 3anamue. 1IpoBeieHne UTOrOBOrO KOHTPOJIBHOIO TECTA



Kaneﬂnapﬂo-TeMaanecxoe NJJAaHHPOBaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF)§)
Monayasb 1. AnredOpanyeckne 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U JIeCITHYHBIE ApoOu. CTaHIapTHHINA BH]T
quCIIa.
2 2 Tpenuposounvie sapuarnmul. Camocmosamenvras paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JIuHelHbIE U KBalpaTHbIC YPABHEHUS.
4 2 JIuneiinble U KBagpaTHbIE HEpaBeHCTBA. CHCTEMbl HEPABEHCTB.
5 3 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Koopounamnas npamas. I'pagpuxu (3 uaca)
6 1 Yucna Ha KoopAuHATHOM NpsiMoM. 1IpencraBiienne pemenui
HEPABEHCTB U UX CHCTEM Ha KOOPJIWHATHOU IPSIMOM.
7 1 I'paduxm GyHKIMIA 1 MX CBOHCTBA.
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Anzedpauueckue eviparcenus(2 yaca)
9 1 MHuorounensl. Anredpandeckue 1podu, creneHu. Jlonyctumbie
3HAYEHUS IEPEMEHHOM.
10 2 Tpenuposounvie sapuarnmul. CamocmosamenvHas paboma.
Iocneooeamenvnocmu (2 uaca)
11 1 Yucnosele ocnenoBaTenbHoCcTH. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.

13 1 Oboowarowusi mecm mooyas «Aneebpay 6a306020 ypoeHsi.
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro yposHsi (6 4acoB)
Iloocuem y2noe(2 uaca)

14 1 TpeyronbHuk. YeTblpexyroabHUK. OKpyKHOCTB.
15 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Inowaou guzyp (2 uaca)
16 1 UertbipexyroabHUKH. TpeyronbHUK. OKPY>KHOCTb M KPYT.
17 2 Tpenuposounvie éapuanmul. Camocmosmenvras paboma.
Buvioop eepnuvix ymeepocoenuii(1 uac)
18 1 TpeHnpoBOYHbBIE 3aJaHMSL.
19 1 Oboowarowuii mecm mooyins «I eomempusy 6a308020 yposHs.
Monayas 3. PeasbHasi maTemaTuka (6 yacoB)
I'pacdhuku u ouacpammot. Tekcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKoOB U AUAarpaMM.
21 2 TexcToBble 3a7jaun HA MPAKTUYECKUHN pacyer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Peanvnaa nnanumempusn. Teopus eéepoamuocmeii (2 uaca)
23 1 Pemenune 3a1a4 npakTH4eckoil HaPaBJIEHHOCTH.
24 2 DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH.
25 1 Obobwarowuti mecm mooyns « Peanvras mamemamuxay.

Monayasb 1 u 2. 3ajaHusl NOBBLINIEHHOT0 YPOBHS CJI0KHOCTH (6 4yacoB)




3aH D SEFHIEL 1 Tema 3aHaTHS Alata
AT Teme IInan dakTt
26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM.
27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI.
28 3 Hccnenoanue GpyHKIMM U ocTpoeHue rpaduka. 3a1anus ¢

apaMeTpoM.
29 4 TexcToBhIC 3a0a4M.
30 5 ['eomeTpuyeckue 3amaun
31 6 ['eomeTpuyeckue 3amaun
32 7 ['eomeTpuyeckue 3amaun

HUrorosoe 3ansiTue (2uaca)

33- 1-3 Hmoeoswiii mecm

35
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