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TlosgcuurenpHad 3ammucKa

B nHacrosiee Bpems akTyalnbHOH cTana mpodieMa MOArOTOBKH 00yJaroIuXcsl K aTTecTaluu B opme —
OI'D u EI'D. Cnaya sx3aMeHa [0 MaTeMaTrKe 3a Kypc OCHOBHOM 11KoJibl B (hopme OI'D sBnsieTcss ofHUM
W3 HampaBlICHUH MOJIEPHU3AIMH IIKOJHLHOTO 00pa30BaHUS Ha coBpeMeHHOM dtame. C yderom Ienei
oOy4eHHsT B OCHOBHOW MIKOJIE KOHTPOJBHO-M3MEPHUTEIbHBIE MaTepHajbl K3aMEeHa B HOBOW Qopme
MIPOBEPSAIOT cPOPMUPOBAHHOCTH KOMILIEKCA YMEHUH, CBI3aHHBIX ¢ HH(POPMAITMOHHO-KOMMYHHUKAaTHBHOM
JEATeNbHOCTBIO, C TIOJTYUYCHHEM, aHAITN30M, a TAK)KE IIPUMEHEHUEM SMITUPUICCKAX 3HAHUH.

JlaHHas TporpamMma Kypca BHEYPOUHOH JIEITETFHOCTH IpeAHa3HaYeHa sl 00yJaromuxcs 9-X Ki1accoB
0011e00pa3oBaTENbHBIX yupekaeHu u paccuntana Ha 30 vacoB (1 gac B Hexeno). OHa mpeaHa3zHadeHa
JUI TIOBBIIIEHUS Y3PPEKTUBHOCTH MOATOTOBKH 00ydaromuxcst 9 kiaacca K rocyJapCTBEHHON (MTOTOBOI)
aTTeCTallUd TI0 MaTeMaTHUKE 3a KypC OCHOBHOHM WIKOJBI. AKTYalbHOCTh Kypca OOYCIIOBJEHa €ro
MPAaKTUYECKON 3HAYMMOCTBIO. [leTn MOTYT IpUMEHHUTh TOJTyYeHHBIC 3HAHUS M MPAKTUYCCKUN OIBIT PU
caaue OI'D, a B ganpHenmiem EI'D.

[Iporpamma  Kypca  coriacoBaHa ¢  TpeOOBaHUSMH  (enepaJbHOr0  TOCYIapCTBEHHOTO
00pa30BaTEIILHOTO CTAaHAAPTa M COJECP)KAHWEM OCHOBHBIX IPOTPaMM Kypca MaTeMaTHKHA OCHOBHOM
IITKOJTBI.

Heap kypca: cucremarusanusi 3HaHUM U CIIOCOOOB JIEATEIBHOCTH YYaILIMXCsl 10 MaTeMaTHKE 3a Kypc
OCHOBHOI IIKOJIBI, MOArOTOBKAa 00ydaromuxcs 9 kjacca K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY 110
MaTeMaTHKe.

3apaum Kypca:

3aKpCHI/ITB OCHOBHBIC TCOPCTUYCCKUEC MMOHATHA U ONIPCACICHUA [10 OCHOBHBIM U3Y4YaC€MbIM pa3aciiaM;

. OTtpabotaTh OCHOBHBIE THIBI 33/1a4 U3ydaeMbix TUIIOB KM OI'D «Anrebpa» u «l'eomerpus» u
UX aITOPUTM DPELLICHUS;

. ®opmupoBaTh y 00y4aromuxcs IETOCTHOTO MPEACTABICHUS O TEMe, €¢ 3HA4YCHHUs B pasJiene
MaTEMaTUKU, MCKIIPCAMETHEIC CBA3H C APYTUMH TEMAMU,;

. CriocoOcTBOBaTh  MHTEIUIEKTYaJlbHOMY — Pa3BUTHIO  yJalIuXcs, (OPMHUPOBAHUIO KadeCTB
MBIIJICHHUSA, XapaKTCPHBIX IJIA MaTeMaTHYeCcKOi JACATCIIBHOCTHU U HCO6XOZ[I/IMBIX YUYCHUKY JIA YCHGIIIHOI>'I
cnaun OI'D, i o61elt couuanbHOW OpUEHTAINH;

. AKUEHTUpOBaTh BHUMAaHHUE Yy4YalllUXCS HA €IUHBIX TpeOOBaHUAX K MpaBuiaM OQOpPMIICHHUS
Pa3INYHBIX BUIOB 3aI[aHI/II71, BKJIIOYAa€MbBIX B UTOI'OBYIO aTTCCTALIMIO 3a KypC OCHOBHOM IITKOJIEI.

. CrniocoOcTBOBATh CO3/IAHUIO YCIOBHIA OCMBICJICHHOCTH YUSHHSI, BKITIOUCHHUS B HEro 00ydJaronerocs
Ha YPOBHEC HC TOJILKO HHTeHHeKTyaJII)HOfI, HO JIMYHOCTHOM U COIII/IEL]'H)HOﬁ AKTUBHOCTH C MIPUMCHCHUCM TCX
WX UHBIX METOO0B O6y‘IGHI/I$I

Pe3yibTaThl 0CBOCHHS KYPCAa BHEYPOUHOH AeATEbHOCTH JIuyHOCM HblE pe3yibmambpl:

. OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOpPa3BUTHIO U
caMo00pa30BaHUIO Ha OCHOBE MOTHBALIMKM K OOYYEHHMIO M IIO3HAHHIO, OCO3HAHHOMY BBIOOPY U
MIOCTPOCHUIO JajbHEHNIIeH MHANBUYyaIbHOU TpaekTopuu 0Opa3oBaHus HAa 0a3e OPUEHTUPOBKU B MUpPE
npodeccuii U mpohecCHOHATBHBIX NPEANOUYTEHHH, C YYETOM YCTOMYMBBIX IO3HABATEIBHBIX HHTEPECOB, a
TaK)Ke Ha OCHOBE (POPMUPOBAHNUS YBAKUTEIHHOIO OTHOIIEHUSI K TPYAY.

. @OopMHpPOBaHHE IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U O0OILECTBEHHOM MPAKTUKH.

. OcBoeHue colalIbHbIX HOPM, IPaBUJI IOBEACHUS, poJiel U (OpPM COLMANTbHOMN KU3HMU.



Pa3Butre MOpasbHOTO CO3HAHWA W KOMIETEHTHOCTH B PEIICHHWH MOPAJIbHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBhIOOpA, JOPMUPOBAHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO TTOBEICHH S, 0CO3HAHHOTO
Y OTBETCTBEHHOTO OTHOIIICHHS K HPABCTBEHHBIM MOCTYITKAM.

. dopMHUpOBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE.

. dopMHUpOBaHUE CIIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHUATHIO MaTEMaTHYECKUX OOBEKTOB,
3a/1a4, PEeIICHN, pacCyXICHUN

Memanpeomemmuoie pezyrvmamot ooyuenus Pecynamuenvie YY/|

OTIPeNeNsATh COOCTBEHHBIE TTPOOIEMBI U TIPUYMHBI UX BO3HUKHOBEHHS MPHU pabOTe ¢ MaTeMaTHUYECKUMU
00BEeKTaMU;

(dhopmMyaupoBaTh COOCTBEHHBIC BEPCHHM WJIU NPUMEHSTH YK€ W3BECTHBIE (POPMBI MU METOJBI PEIICHUS
MaTeMaTH4eCKO MpoOaeMbl, (HOPMYITHPOBATH MPEANOJIOXKEHUS U CTPOUTH TUIOTE3bl OTHOCUTEIHHO
paccMaTpuBaeMoro OOBEKTa M MPEABOCXUINATH PE3YJIbTaThl CBOEM  y4eOHO-TIO3HABATEIHLHOMN
NEeSITENHHOCTH;

. OTIPENIETIATh MyTH JTOCTHIKEHUS IIeJIeld W B3BEIIMBATh BO3MOYKHOCTU Pa3peIIeHUs OTPEIeTICHHBIX
y4eOHO-TT03HABATEIBHBIX 33/1a4 B COOTBETCTBUH C ONPECIICHHBIMUA KPUTCPUSIMH U 33/1a4aMU;

. BBICTpanMBaTh COOCTBEHHOE 00pa30BaTEIbHOE MOAMPOCTPAHCTBO JIJISl Pa3pEIICHUs OMPEIETICHHOTO
Kpyra 3aa4, ONpeaesaTh U HaXOAUTh YCJIOBUS I pPEaTH3alliy UJIeH 1 TUIaHOB (CaMOOOYYCHHE);

. CaMOCTOSITEIbHO BEIOMPATh CPein MPEAI0KEHHBIX pECypCcOB Hanbosiee 3PPeKTUBHbIE U 3HAUUMBIE
pu paboTe C OIpeIeICHHON MaTeMaTUYeCKO MOIETIbIO;

. YMETh COCTaBJIIATH IIJIaH Pa3pelIeHUsI ONPEACICHHOTO Kpyra 3a/1a4, UCIOJIb3Yys Pa3INYHbIE CXEMBI,
pecypchl IOCTPOCHUS TUarpaMM, MEHTAIBHBIX KapT, MO3BOJISIIOIINX TPOU3BECTHU JIOTHKO - CTPYKTYPHBIN
aHaJIN3 3a/1a4u;

. yYMETh IIAaHUPOBATH CBOM 00pa30BaTEIbHbIN MaPIIPYT, KOPPEKTUPOBATH M BHOCUTH OIIPEICTICHHBIE
M3MEHEHHUS, KaYeCTBEHHO BJIMSIONIME HA KOHEYHBIN MPOAYKT yueOHO-TIO3HABATEIBLHOM NesATeTbHOCTH; [
yMEHHE Ka4yeCTBEHHO COOTHOCUTH CBOM JCHCTBHUSA C MPEABKYIIAEMBIM HUTOTOM Yy4eOHOITO3HABATEIHHOM
JESTETPHOCTH TIOCPEJCTBOM KOHTPOJISI M ITUTAHMPOBAaHMUSI Y4eOHOro TIpoliecca B COOTBETCTBHHM C
M3MEHSIOMUMUCS  CUTyallUsIMA W TPUMEHSEMBIMH  CpeACTBaMH, W (popMaMu OpraHu3anuu
COTPYIHHMYECTBA, a TAKKE MHANBUIYATbHON PabOThI Ha YPOKE;

. yMeHHE OTOMpaTh COOTBETCTBYIOIIHME CPENICTBA peaU3allii PEIICHHS MaTeMaTUYeCKHX 3ajad,
MO0MPaTh MHCTPYMEHTHI JUIsl OLICHUBAHUS CBOCH TPACKTOPUU B paboTe ¢ MaTEeMAaTUUYECKIUMU TOHATHIMU
u mojensamu; Ilosnasamenvuvie YY/{

. yYMEHHUE OMPEIENSITh OCHOBOTIOJIATAIOIIEE MTOHATHE U TIPOU3BOIUTD JIOTUKO-CTPYKTYPHBIN aHAIIN3,
OTIPENIEeTISATh OCHOBHBIC MPU3HAKY U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOIIUX CPEJICTB M HHCTPYMEHTOB;
. yMEHHE MPOBOJNUTH KJIACCH(PUKAINIO OOBEKTOB HA OCHOBE KPUTEPHUEB, BHIJCIATH OCHOBHOE Ha
(hoHE BTOPOCTETICHHBIX JTAHHBIX;

. yMEHHE TPOBOJUTH JIOTHYECKOE PACCYXICHHE B HAMPABICHUH OT OOIIMX 3aKOHOMEPHOCTEH
M3y4aeMoOU 3a/1auu J0 YaCTHBIX PACCMOTPEHUH;

. YyMEHHE CTPOUTH JIOTHUYECKHE PACCYKJCHHS Ha OCHOBE CHCTEMHBIX CpPaBHEHHWH OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOTO MaTeMaTHYE€CKOTO pasieia WU MOJIEIH, MOHSATHS WIM KIACCOB, BBIJIEISS
OTIpeIeTICHHBIE CYIIECTBEHHbBIE TPU3HAKH W KPUTEPHUH;

. YMEHUE BBISBIISATH, CTPOUTH 3aKOHOMEPHOCTD, CBSI3HOCTD, IOTUYHOCTh COOTBETCTBYIOIIUX IIETTOYEK
paccyKJIeHUi Mpu paboTe ¢ MaTEeMaTHYECKUMH 3aJadaMu, YMETh MOAPOOHO M CKATO MPEICTABIATH
JNETAIN3AIMI0  OCHOBHBIX KOMIIOHEHTOB TIpH JIOKAa3aTEIbCTBE TOHATHH H COOTHOIIEGHHWH Ha
MaTeMaTHYE€CKOM SI3BIKE;



. YMEHHE OpraHU30BbIBATH MOUCK U BBISABIATH MPUYMHBI BO3HUKAIOUIMX IPOIECCOB, SBICHUM,
HanOoJsiee BEpOSITHBIC (DAKTOPHI, IO KOTOPHIM MaTEMaTUYECKHE MOJEIW U OOBEKTHI BEIyT cels 1O
OTPE/ICNIEHHBIM JIOTUYECKUM 3aKOHAM, YMETh MPHUBOJUTH MPUYMHHO-CIEICTBEHHBIN aHalW3 MOHATUH,
CYXJCHUN U MaTeMaTUYECKUX 3aKOHOB;

. YMEHHE CTPOMTh MaTEeMaTHYeCKyl0 MOJENb INpHU 3aJaHHOM YCIOBHUH, oOsajaromiei
ONpEJEICHHBIMU  XapaKTepUCTHUKaMU OOBbEKTa NpU  HAJUMYUMU  OMNPEJENIEHHBIX KOMIIOHEHTOB
(dbopmMupyrolerocs MpeanoIaraeMoro MOHsATHS UIU SBJICHMUS,

. YMEHHE IE€PEBOJAUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIONIYI0O MaTeMaTH4eCKOU
3a/1auyu Ha S3BIK TPpaQuUUecKoro 0TOOpaKeHUs - COCTABICHUS MATEMaTHYECKON MOJEIH, COXPAHSIONICH
OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;

. YMEHME 3a/1aBaTh IUIaH PEUICHUS] MAaTEeMaTUYECKOW 3a/laud, peaiu30BbIBATh AITOPUTM JICHCTBHI
KaK MOIIaroBOM MHCTPYKIIMH ISl pa3perieHus yaeOHO-TI03HAaBaTEeIbHOM 3a/1a4H;

. YMEHHE CTPOUTH JOKa3aTeIIbCTBO METOJOM OT IPOTUBHOTO;

. yMeHue paboTaTh C TPOOJEMHON CHUTyallMel, OCYIICCTBIATh OOpa30BaTEIBHBIA MPOIECC
MIOCPEJCTBOM IIOMCKAa METOJOB U CHOCOOOB pa3pelleHus] 3aJaud, ONpPENeNsiTh TPaHHUIBl CBOErO
00pa3zoBaTeIbHOTO MPOCTPAHCTBA;

YMETb OPUEHTHPOBATHCSI B TEKCTE, BBISABIATH TJIABHOE YCIOBUE 33Jjaud U yCTAHABIMBATh COOTHOLICHHE
paccMaTpuBaeMbIX OOBEKTOB;

YMEHHE MEPEeBOJANUTh, UHTEPIPETUPOBATh TEKCT B MHBbIE (JOPMBI MpEACTaBICHUS MHPOPMAIMU: CXEMBI,
yarpammsl, Tpaduyeckoe NnpeacTaBIeHUE TaHHbIX;

Kommynuxamuenwie YY/{

. yMeHHe paboTatb B KOoMaHAe, (OpPMHpOBAaHHE HAaBBIKOB COTPYAHHMYECTBA U Yy4eOHOTO
B3aMMO/JICHCTBUS B YCIOBHUSIX KOMaHAHON UTPBI UM UHOM (POPMBI B3aUMOJICHCTBUS;

. YMEHHE paclpeiessTh poOJd U 3aJaud B paMKax 3aHATUs, (OpMUpYsS TakKe HaBBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

. YMEHHE OLEHUBATh MPABUIBLHOCTh COOCTBEHHBIX JEHCTBUN, a TaKkKe MAESITEIbHOCTU IPYrux
Y4aCTHUKOB KOMaH/Ibl;

. KOPPEKTHO, B paMKax 3aJad KOMMYHHKalUH, (QopMynIupoBaTb M OTCTauBaTh B3IJISLIBI,
apryMEeHTHUPOBaTh [JOBOJbI, BBIBOJbI, @ TAaKXK€ BBIJBUraTh KOHTPAPIYMEHTHI, HEOOXOAMMBIE JIJIs
BBISIBJICHHS CUTYallUM YCII€Xa B PEILIEHUU TOW WM HHOM MaTeMaTH4eCKO! 3a/1auH;

. YMEHHE I0JIb30BaThCsl MaTeMaTUUYECKMMHM TEPMHHAMU ISl pELIEHHs] y4eOHO-IO3HABaTEIbHbIX
3a/la4, a TaKK€ CTPOUTH COOTBETCTBYIOLME PEUEBbIC BHICKA3bIBAHUS HAa MATEMaTUYECKOM SI3bIKE IS
BBICTPAaNBaHUS MaTeMaTHUYECKON MOJIENH;

. YMETb CTPOUTH MAaTE€MaTHYECKHE MOJEIU C TOMOIIbI0 COOTBETCTBYIOIIETO MPOrPaMMHOIO
obecreueHusi, CEpBUCOB CBOOOHOTO OTJATICHHOTO IOCTYIIA;

. YMETbh T'PaMOTHO U 4€TKO, corjiacHo npasuiaM opopmieHuss KUM-a OI'D 3aHocuTh nosiydyeHHbIE
pe3yJbTaThl - OTBETHI.

Ilpeomemmnoie pe3yromamol:

® (bOpMI/IpOBaHI/IC HABBIKOB IIOMCKa MAaTeMaTH4YCCKOro MeEToja, ajlropurMa M IIOMCKa PCIICHUA
3a/1auu B CTpyKType 3ana4d OI'9;

. (dbopMHpOBaHKE HABBIKA PEIICHUS OIPEICICHHBIX TUIIOB 3a1a4 B CTPYKType 3amad OI'D;

. yMeH#e paboTaTh ¢ TaOJIMIIaMHU, CO CXEeMaMH, C TSKCTOBBIMH JIAHHBIMH; YMETh MPEe0OpPa30BhIBATh

3HAaKW U CUMBOJIbI B 10KA3aTCJIbCTBAX U NPUMCHACMBIX MCTOAAX IJIA PCIICHUA O6paSOBaTeJ'H)HBIX 3aaa4,



. yMEHHE TPUBOJUTH B CHUCTEMY, COTIOCTABIIATH, 0000IIAaTh U aHAIM3UPOBATh MH(POPMAIIMOHHBIE
KOMITOHEHTBl MAaTEMaTHYECKOTO XapakTepa W yMETh MNPUMEHATHh 3aKOHbl W MpaBWIA [JIs PEUICHUSA
KOHKPETHBIX 3a/1a4;

. yMEHHUE BBIJCIATH TJABHYIO M HM30BITOYHYIO MH(POPMAIUIO, MPOU3BOJUTH CMBICIOBOE CXKATHE
MaTeMaTH4eCKuX (PaKTOB, COBOKYITHOCTH METOJIOB M CIIOCOOOB pelIeHUs; YMETh NPEJCTaBIATH B
CJIOBECHOU (hOopMe, UCTIONB3YSl CXEMBI M Pa3IudIHbIC TAOIHUII, TPadUKH U JUATPaMMBbl, KapThl IOHATHI 1
KJIACTEPBI, OCHOBHBIE UJEH U IIJIaH PEUICHUS TOW WIM MHOM MaTeMaTUYECKOM 3a/1auu.

TpeOoBanusi K YPOBHIO NMOATroTOBKU yuyammuxcss HarypanabHblie 4ucaa.
ApoOu. PaunonaJbHbIe YUCTIA BbinyCKHUK HAYYUMCA:

. MMOHUMAaTh 0COOEHHOCTHU JECATUYHOU CUCTEMBbI CUUCIICHHUS;
. OIIEPUPOBATH ITOHATUAMH, CBSI3aHHBIMU C JCIMMOCTBIO HATYPAJIbHBIX YHCEIL,
. BBIPA)KaTh YKCJIa B 9KBUBAJIEHTHBIX (popMax, BbIOHpast HanOoJiee MOAXO0SAIIYI0O B 3aBUCIMOCTHU OT

KOHKPETHOW CHUTYAalLlWH;

. CPaBHUBATh U YIOPSAOYMBATH PAlMOHAIBHBIC YUCIIA,

. BBITIOJIHATH BBIYMCIICHHS C PALIMOHAIBHBIMU YMCJIAMH, COYETasl YCTHbIE M ITMCBMEHHBIEC ITPUEMBI
BBIYUCIICHUH, IPUMEHEHHUE KAIbKYISITOPA;

. WCIIOJIb30BATh MTOHATHS U YMEHUS, CBA3AHHBIE C IPONIOPLUUOHAIBHOCTHIO BEIMYNH, IPOLICHTAMH, B
X0Jle pEIIECHHs MaTeMaTHYeCKMX 3aJa4 M 3aJa4 W3 CMEKHBIX IIPEJAMETOB, BBIIOJHATH HECIOKHBIE
IIPAKTUYECKHE pacu€Thl. [leficTBUTEbHbIE YHCIA BblnyCKHUK HAYYUMCA:

° HCII0JIb30BAaTh HAYAJIbHBIC ITPEACTABIICHHUA O MHOXKCECTBC Jlel\/'ICTBI/ITeJ'IBHBIX YHUCCEII, O ONICpHUpOBaAThH
MOHATHEM KBaJpPAaTHOIO KOPHs, IPUMEHATb €ro B BBIYMCICHHUSIX. AJireOpanvecKue BbIPasKeHHUS
Buinycknux nayuumcs:

ONICpHUPOBATH IOHATHUAMHU  «TOXACCTBO», «TOXICCTBCHHOC HpeO6p330BaHI/IC», peuiatb 3aJa4vu,
coJziepskaiue OyKBEeHHbIE JaHHbIE; paboTaTh ¢ (popMynaMu;

BBITIOJIHATH Hp606pa30BaHI/I$[ BI)Ipa)I(eHHfI, CoZACpKAMX CTCIICHU C LICJIBIMU ITOKAa3aTCJIIMH U KBAAPATHBIC
KOPHU;

° BBITIOJIHATE TOXACCTBCHHBIC HpGO6p330BaHI/I$I panruoOHAJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
HGfICTBI/IfI HaJ MHOIro4J€HaMu U aJ'Il"€6paI/I‘-ICCKI/IMI/I )Ip065[MI/I; O BBIIOJIHATE PAa3JI0KECHUEC MHOT'OYJICHOB Ha
MHOXHTECIIN.

YpaBHeHus1

Buinycknux nayuumcsa:

. peniaTh OCHOBHBIE BHJBI PAallMOHAJIBHBIX YPAaBHEHUM C OJHOM IEPEMEHHOM, CHCTEMBI ABYX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU;

. IIOHUMATh YPaBHEHHE KaK BAKHEMIIYI0O MAaTEMaTUYECKYI0 MOJENb IS ONHCAHMUS U HU3y4EHUs
pa3zHo0Opa3HbIX pealbHbIX CUTYALUH, peliaTh TEKCTOBbBIE 3aJjaul alre0pandeckuM METOI0M;

. NPUMEHATh IpaduyecKkue MpeACcTaBIeHUsl s HCCIENI0BaHUA YpPaBHEHH, HCCIEOBAaHUS WU
peuieHust CUCTEM ypaBHEHUH C AByMs nepeMeHHbIMY. HepaBeHcTBa

Buinycknux nayyumes:

. IIOHUMATh U IPUMEHATh TEPMUHOJOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOILIEHUEM HEPaBEHCTBA,
CBOMCTBA YNCJIOBBIX HEPABEHCTB;

. peniaTh JUMHEHHBbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M MX CHCTEMBI; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C ONOPOH Ha rpaduyeckue MpeacTaBICHHUS.

OcHoBHble  moHATHA. YuciaoBble  (QYyHKUMH

Buinycknux nayyumcs:




® IIOHUMATh W HCIIOJb30BaATh (i)YHKHI/IOHaHI)HI)IG IIOHATUA U A3BIK (TepMI/IHI)I, CHUMBOJIMYCCKHUEC
0003HaYCHHS);

. CTpOUTh TpaUKH 3JIEMEHTAapHbIX (YHKIMH; HCCIENOBaTh CBOICTBA YHCIOBBIX (DYHKIUN Ha
OCHOBE M3YyUEHUS NOBEICHUS UX IPaPUKOB;

. MOHUMAaTh (YHKLIHIO KaK Ba)KHEHMIYI0 MaTEMaTHYECKYI0 MOJENb ISl OMMCAaHUS IMPOILIECCOB U
SIBJICHUH OKpyXaromero mupa, INpuMCHATH (bYHKHI/IOHaHI)HI)II\/’I SA3BIK JIA OIIMCAHHUS MW HUCCIICAO0BaAHUS
3aBUCHUMOCTEN MEXy (PU3HMUECKUMU BETMYMHAMU.

OnucarenbHas CTATHCTHKA

Buinycknuk nayuumes:

. MCII0JIb30BaTh MIPOCTEHIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX.
Cay4aiinble cOOBITHSI M BEPOSITHOCTH

BrpInycKHUK HAYyYHMTCH

. HaXOJUTh OTHOCUTEIbHYIO YaCTOTY U BEPOSITHOCTh ciiyyaiiHoro coonitusi. KomOunaropuka

. BhinmyckHMK HaydyuTcsl pemiaTb KOMOMHATOpPHBIE 33/1a4yd Ha HAXO0XJIEeHUE 4Hcia OOBEKTOB HWIIU
KOMOUHAIUH.

Harasignas reoMeTrpus

Buinycknux nayyumes:

° pacCiio3HaBaTh Ha 4YEPTEIKAX, PUCYHKAX, MOJCIIAAX U B OKPYXKAIOIIEM MHUPEC IIJIOCKHUEC u
[IPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

. pacmo3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJBHOTO IMapajuieNieIuIea, MPAaBUILHOW MHPAMHUIbI,
MUJIMHApPA 1 KOHYCAa;

. CTPOUTH Pa3BEPTKU KyOa U MPSAMOYTOJIBHOTO MapaUIeICTUIIC/Ia;

. ONPEENATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYpHl JTUHEIHHBIE pa3Mepbl caMoi (purypsl u
Ha000poT;

. BBIYHCIIATE 00BEM MPSIMOYTOJILHOTO MapaiIeIeTUIIe/Ia.

I'eomeTpuueckue purypsnl Boinyckuux nayuumcs: 0 mMoJb30BaThCS SA3BIKOM T€OMETPHUH JIJIsI OTIMCAHUS

MIPEAMETOB OKPY>KAIOIIET0 MUPA U UX B3AMMHOTO PACIIOJIOKEHUS;
. pacro3HaBaTh M HM300pa)kaTh HAa YEpPTEX)ax U PHUCYHKAX TEOMETpUueckne (GUTyphl W HX
KOH(UTYpAIMH; HaXOJUTh 3HAYEHUS IJIUH JUHEHHBIX JIEMEHTOB (PUTYp M WX OTHOIICHUS, T'PATyCHYIO
Mepy yrioB ot 0° go 180°, mpumensisi onpeneneHusi, CBOMCTBA W MPU3HAKU (UTYP UM UX DJIEMEHTOB,
oTHomeHus Guryp (paBeHCTBO, 1000ME, CHMMETPHH, IIOBOPOT, MapajuieIbHbIN TIEPEHOC);

. ONEepUPOBAThH C HAYAIbHBIMU MOHATUSIMU TPUTOHOMETPHUH U BBIIOJHATE 3JIEMEHTapHbIE ONlepalyu
HaJ QYHKUUSIMH YTJIOB;
. pelath 3a7auyd Ha JI0Ka3aTelbCTBO, ONMUPAACh HAa M3yYEHHbIE CBOWCTBA (UIyp W OTHOLIEHUI

MEKly HUIMH U IIPUMEHSS U3YYEHHBIE METO/IbI I0KA3aTeIbCTB;
. peniaTh HECIIOXKHBIE 3a/la4d Ha IOCTPOCHME, NPUMEHSS OCHOBHBIE AITOPUTMBI IOCTPOEHUS C
ITOMOIIBIO UUPKYJIS U JIMHEHKH;

. penaTe NpocTennre IIaHUMETPUIECKUE 33/1a4l B IPOCTPAHCTBE.

H3mepenue reoMeTpH4YecKuX BeJIMYUH

Buinycknux nayyumes:

. HCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JIUINH, IIOIIAICH U YIJIOB IIPU PELICHUH 3a/1a4 HA HAX0KICHUE
JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI JYI'M OKPYKHOCTH, 'PaJlyCHON MEpBI yria;

. BBIYUCIIATH IUIOLIAJAN TPEYTrOJIbHUKOB, IIPAMOYTOJIBHUKOB, IApAJIEIOrPaMMOB, TPAIlELU, KPYTOB
U CEKTOPOB;

. BBIYUCIIATH JJIMHY OKPYKHOCTH, JUIMHY IYTH OKPYKHOCTH;



. BBIYMCIATh JJIMHBI JIMHEWHBIX 3J€MEHTOB (UIYp U HUX YIVIbl, UCNOJb3yid (OPMYIbI JIHMHBI
OKPY>KHOCTH U JUTMHBI AYTH OKPYXHOCTH, (GOPMYJIbI TUIOIAeH QUryp;

. pelaTh 3a1a4 Ha JI0Ka3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYIT ITTUHBI OKPYKHOCTH U JJIMHBI AyTH
OKPYKHOCTH, popMyi miiomaaei puryp;
. pelaTh NpakTUUYeCKUe 3ajauu, CBA3aHHbIE C HAXOXKICHUEM I'€OMETPUUECKUX BETMYHH (HCIONb3Ys

Ipu H€O6XOI[I/IMOCTI/I CIIPAaBOYHHUKU U TCXHUYCCKUC CpGHCTBa).

Koopaunatsi
Buinycknux nayuumecsi:

. BBIYUCIIATH JUIMHY OTpEe3Ka 0 KOOPAMHATAM €ro KOHIIOB; BBIYUCIIATH KOOPAHHATHI CEPEIUHBI
OTpe3Ka;
. HCIIOJIb30BATh KOOPAVMHATHBIA METO ISl N3yYEHUsI CBOMCTB MPSIMBIX U OKPYKHOCTEM.

Conep:xxanune Kypca BHEYPOUHOM JeATEIbHOCTH «[IpakTHKO-OPHEHTHPOBAHHDBIE 32IAHU»
Otpabotka 3amay Ne 1-5 KUM OI'D.

TabnuyHoe u rpaduyeckoe MpeicTaBiIeHUE JaHHbIX, IUIAaH U CXeMa, U3BJIeUECHUE HY)KHOU HHPOpPMAIIUH.
N3menunBocTh npu u3MepeHusix. Pemaronue mpaBuia. 3aKOHOMEPHOCTH B M3MEHYMBBIX BEIMYMHAX.
Brruucnenust u mpeoOpa3zoBanue BenuurH. VcciaenoBanue mpoCTEHIITUX MATEMaTHIECKUX MOICIICH.

«BbrunciieHus u npeodpazoBanus». Orpadotka 3amay Ne 6 KM OI'D.
Jeiicmeus ¢ namypanbHblMu Yuci1aMu
CrnoxeHne 1 BEIYUTaHNE, KOMITIOHEHTHI CJIOKEHHS M BEIYUTAHUS, CBSA3b MEXITY HUMH, HAXOXKJICHUE CYyMMBI
U Pa3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTU IIPU U3MEHEHUU KOMIIOHEHTOB CJIOKEHUS U BBIUUTAHUS.
YMHOXEHHE U JefIeHuEe, KOMIIOHEHThl YMHOXEHHUS U JEJCHHS, CBSI3b MEXAY HHMH, YMHOXXEHHE M
CIIOKEHHE B CTOJIOMK, JEJIEHHWE YroJIKOM, MPOBEpKa pe3ysbTaTa C MOMOIIBI0 NMPUKUIKU U 0OpaTHOTO
JEUCTBUA.
Yucnosvie gviparxcenus
YucnoBoe BhIpaKEHUE U €r0 3HaU€HUE, MOPSI0K BBITIOJTHEHUS 1eHCTBUI.
Jlpoou. Ooviknosennvle Opoou
Houst, dacth, apoOHOE yucio, apodb. Jl[pobHOe umcimo Kak pe3yabTar aeneHus. lIpaBunbHbIE U
HEeTpaBWIbHbBIE APOOH, CMEIIaHHas APOOb (CMEIaHHOE YHCIIO).
3anuch HaTYpaJbHOTO YMCJIa B BUJE JpoOU C 3aJaHHBIM 3HAMEHaTeseM, IpeoOpa3oBaHKEe CMELIaHHON
poOu B HETIPABUIILHYIO APOOL U HA0OOPOT.
[IpuBenenue npobeit k ob1eMy 3HameHatent0. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
CrnosxeHure ¥ BBIYUTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHHE U JeJIeHNEe 0ObIKHOBEHHBIX APOOEH.
Apudmernueckue AEHCTBUS CO CMEIIaHHBIMU JIPOOSIMHU.

Apudmernueckue AeHCTBUS C IPOOHBIMU YHCIAMHU.
Cnocobvl payuonanuzayuu 8bl4UCIeHUll U UX NPUMeHeHue npu 8bINOTHEHUU 0eUCmBUl.
Hecamuunvie Opoou
[IpeobpazoBanue necATUYHBIX Ipobel B 00bIKHOBeHHBIC. CpaBHEHHE NECATHYHBIX ApoOeit. CrokeHue u
BBIYMTAHUE IECATUYHBIX JpoOeil. OKpyrieHne AecATUYHBIX Ipo0eil. YMHOKEHUE U JiefIeHue 1eCATUUHbIX
npobeit. IIpeobpaszosarnue 00bIKHOGeHHbIX Opobell 6 Oecsimuunble Opoou. Koneunvie u bGeckoneunvle
decsimuunble Opoou.



Yucna. Payuonanvhnule uucna

MHOXECTBO pannoHaJIbHBIX uyucesl. CpaBHEHHE PAlMOHATBHBIX uucell. JlelcTBUS ¢ paloHaTbHBIMU
yuciamu. [lpeocmasnenue payuoHaibHo20 Yucia 0ecimudHou 0poowio.

/lpobno-payuonansvhuie gvlpasrcenus

[IpeoGpa3oBanue APOOHO-TUHEHHBIX BBIPAXKEHUI: CIOXKEHUE, YMHOXEHHE, JeleHue. Aneebpauveckas
0poos. Cokpawenue aneedopauyeckux opoodeu. Ilpusedenue aneedbpauveckux opodei K obwemy
3Hamenamento. [leticmeus ¢ aneebpauyeckumMu OpoosIMU: CILOMCEHUe, blYUMAanUe, YMHON CEHUe, OelleHuUe,
8038e0eHlUe 8 CIeneHtb.

«/lelicTBuTeIbHBIE YHcaa». OTpadoTka 3agau Ne 7 KUM OI'D.

Payuonanvnvie uucna

N3obpaxenne umcen Ha YHUCIOBOW (KoopauHaTHOM) mpsimoil. CpaBHeHHE dwmcesl. MoIynab dwucha,
reoMeTpUYecKasi MHTEPIIpEeTaysl MOIyIst ynucia. J[eHCTBHS C TONOXKHUTENBHBIMA M OTPUIATEIHLHBIMHU
grcaaMu. MHOXKECTBO HENBIX YHCEIL.

Koopounama mouku

OCHOBHBIE OHSTHUS, KOOPOUHAMHDBLU VY, pACCMOAHUE MedxHcOy moukamu. Koopounamsl mouxu.
Hppayuonanvuvie uucna

[TonsiTe WppanMoHANIBHOTO 4YHcia. Pacro3HaBaHWe MppanMOHAIBHBIX 4Yucell. MHodcecmeo
OelicmeumenbHblX Yuce.

«IIpeoOpa3oBaHue ajredpanveckux Bbipaxenuii». Orpadorka 3amad Ne § KUM OI'D

Hppauuonanvnvie uucna

Ilousitue HWppalMoOHAIbHOTO  uucia. Pacro3naBanue WPpAMOHAIBHBIX ~ YHCeTI.
[Ipumeps! noka3aTenbCTB B anredpe. /Jelicmeus ¢ uppayuoHaibHbIMU YUCTAMU: YMHONCEHUE,

oesieriue, 86036€0€eHUE 8 CINENEHb.

Mnoocecmeo oeticmeumenbHblx Yuce.

«YpaBHeHus M HepaBeHcTBay». OTpadotka 3a1ay Ne 9 KUM OI'D.
Pagencmea

Yucnosoe paBeHCTBO. CBOWCTBA YHCIOBBIX PAaBEHCTB. PaBEHCTBO € epeMEHHOM.

Ypasnenusn

[TonsiTie ypaBHEHUS U KOPHS ypaBHEeHUS. [Ipedcmasnenue o pagnocunbHocmu ypasrenui. Qoracmo
onpeoeieHus ypasHerus (001acms 00ONYCMUMbBIX 3HAYEHUL NePEMEHHO).
Jluneiinoe ypasnenue u e2o Kopnu

Pemenue nuHeiHbIX ypaBHEeHU. Jlunetinoe ypasuenue ¢ napamempom. Koauuecmeo KopHeu TUHEHO20
ypasnenus. Pewenue nunetinvix ypagnenutl ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBanpartusie ypaBHeHus. HermotHble KBagpaTHBIC YpaBHEHUS. JJUCKpUMUHAHT KBaIPATHOTO ypaBHEHHS.
dopmyiia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopamnas meopeme Buema.
Pemenue kBagpaTHBIX YpaBHEHU: UCIIOIb30BaHUE (POPMYIIBI Ui HAX0XKACHUS KOPHEH, epaguueckuii
MemoO peuleHUsl, pasiloHCeHue Ha MHOXCUmMenu, no0oop KOpHell C UCNONIb308aHUueM meopemsl Buema.
Konuuecmeso xopneil keaopamnozo ypasuenus 6 sagucumocmu om e2o ouckpumunauma. buxkeaopammuole
ypasnenus. Ypasnenus, ceooumvie K 1uHeunbimM U kgaopamuuim. Keaopamuvie ypasnenus c
napamempom. /[poono-payuonansHvie ypagHeHus

Pemenne nmpocreimmx qpoOHO-TMHEHHBIX YpaBHEHUN. Peuternue OpoOHO-payuoHaibHbIX YPAGHEHUIL.



Memoowi pewienus ypasrenuii: Memoobl pagHOCUIbHBIX NPeodPA308aHUL, MEMOO 3aMeHbl NePeMeHHOL,
epaghuuecxuti memoo. Hcnonvzosanue ceolicme (hynkyuti npu peweHuu ypasnenuu. Ilpocmetiwiue

UPPAYUOHALbHBIE YPABHEHUs 8U0Q  YpasHeHus suda Y PAGHEeHUS 8 Yeablx Yuciax.

«BeposiTHOCTH cOOBITHID» OtpaboTka 3amau Ne 10 KHMM OI'D.

Cnyuaitnvie coovimus

CrnyyaiiHble OMNBITHI (PKCHEPUMEHTHI), 3JEMEHTAapHbIE CilydaiiHble cOObITHs (Mcxonbl). BepostHocTu
ayieMeHTapHbIX coObITUH. CoOOBITHS B CIy4alHBIX JKCHEPUMEHTAaX U  OJIaronpusTCTBYIOIIME
JJIEeMEHTapHble CcoObITHS. BeposTtHocTH ciydailHbIX COOBITHHM. OMNBITBI €C PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU cOOBITUAMU. Kilaccuueckue BepOsITHOCTHBIE OIBITHI C HCIOJIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpapukm». Orpadotka 3amau Ne 11 KUM OI'D.

@yukyuu Ionamue ¢pynxkyuu

JlekapTOBBI KOOPAWHATHI Ha TUIOCKOCTH. DopMUpOBaHHE MPENCTABICHUH O METAlpeMETHOM MOHIATHU
«koopauHate. CrocoObl 3agaHusi (YHKUMN: aHAIUTUYECKUH, rpadudeckuil, TabmuuHblid. ['padux
¢bynkuuu. [Tpumeps! GyHKIMN, TOTydaeMbIX B IPOIIECCE UCCIICAOBAHUS PA3IMYHBIX PEaIbHBIX IPOIIECCOB
U pelieHus 3a1a4. 3HaueHue QyHkuuu B Touke. CBoiicTBa QyHKIMIA: 001acTh ONpeieeH s, MHOXKECTBO
3HAYCHUH, HYJU, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA, YemMHOCHb/HeuemHoCmb, TPOMEKYTKH BO3PACTaHUS H
yObIBaHMS1, HauOOJIbIIIEe M HauMeHbIee 3HaueHus. MccnenoBanue Gpynakuun no ee rpaduxy. Juneinan
dyukuyusn

CpoiictBa U rpapuk JuHeHHOW ¢GyHKuMH. YTiaoBod ko3dduuueHT npsmoil. Pacnosnoxkenue rpaduka
JUHENHON (YHKUMHU B 3aBUCUMOCTH OT €€ yIJIOBOTro Kod(dduureHTa u cBoOoIHOTO wieHa. Haxoowcdenue
KO3Ghhuyuenmoas nunetiHot GyHKyuu no 3a0aHHbIM YCILO0BUAM: NPOXOAHCOEHUe NPAMOU Yepe3 08e MOUKU C
3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOeHUe NPAMOU uYepe3 OAHHYI0 MOYKY U NAPALLeNbHOU OAHHOU
npamoi. Keadpamuunan goynkuyusn

CpoiicTBa u rpaduk kBaapaTuyHoU GyHKIMHU (Tapadoa). [locmpoenue epagura k8adpamuyuHo yHKyuu
no MoyKam

Oopamnas nponopyuoHaILHOCHb
k. k

CaoiictBa (ynkiuu y0x X, T'unepbona.

«IlocnenoBarenbHocTH U nmporpeccun» OtpadoTka 3a1au Ne 14 KM OI'D.

Ilocnedosamenvnocmu u npozpeccuu

UucnoBass  mociieoBaTeNbHOCTh. [IpuMepbl  4YHMCIIOBBIX  MOcCienOBaTelIbHOCTEH.  beckoHeuHble
MOCJIEI0BATeNIbHOCTU. ApudMeTndeckass mporpeccusi U ee cBoicTBa. ['eomeTpuueckas Mporpeccusi.
Dopmyna obuje2o unena u CyMmul N NEPELIX YIeHO8 ApUPMemuideckol U 2eoMempuyecKoll npocpeccui

«IIpakTuyeckue pacuersl no popmyaam» Otpadotka 3aaay Ne 12 KUM OI'D

Bripaxkenue ¢ nepemeHHoN. 3HaueHue BoipakeHud. [locTaHoBKa BeIpa)kKeHH BMECTO MEPEMEHHBIX.
Llenvie ¢vipasricenusn

CreneHp C HaTypaJbHBIM IOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHUs BBIpaKEHUMN, COIEpMKAILUX
CTEIIEHU C HAaTypaJbHbIM IIOKA3aTEIIEM.

OpHouneHn, MHorowieH. JleiicTBus ¢ OJHOWIEHAMHM W MHOTOWIEHAMHU (CJIOKEHHE, BBIYUTAHUE,
yMHOKeHue). PopMylibl COKPAILIEHHOTO YMHOKEHHUS.



«Cucrembl HepaBeHcTB». OTpaboTka 3agau Ne 13 KM OI'D.

Cucmemvl nepasencme

CucremMbl HEpaBEHCTB C OJJHOM NepeMeHHo. PelieHne cucreM HEPaBEHCTB € OJTHOM MEpEMEHHOM:
JUHENHBIX, KgadpamHulx. VI300paxkeHne pelieHnsl CUCTEMbl HEPABEHCTB HA YMCIOBOW MPsIMOW. 3amuch
pelIeHusl CUCTEMBI HEPABEHCTB.

«I'eomerpuueckne ¢urypsl. Yrabp. Otpabotka 3amau Ne 16 KM OI'D.
Benuuunwi
Bennuuna yria. I'pagycHas mepa yria.

Tpeyzonvnuk
CaoiicTBa paBHOOEIPEHHOTO TPEYTroJbHUKA. BHeHUM yron tpeyroipHiuka. CymMMa yriioB TpEyrojibHUKa

«I'eomeTrpuueckne purypsl. Jumnb». OtpadoTka 3agay Ne 15,17 KUM OI'D

Duzypvi ¢ ceomempuu u 6 OKpyHcaouiem mupe

I'eomerpuueckas ¢urypa. BHyrpeHHss, BHemHss oOnactu ¢urypsl, rpanuua. Jlunum m oGiactu Ha
iockocTu. Beimyknast u HeBbinykias ¢urypsl. Ilnockas u Hemnockas ¢urypsl. IloHsITHE BEIMYMHBL.
Jnuna.

W3mepenue nnuHbl. ENMHULBI H3MEpEHUs AJTUHBI

Brigenenue cBoiictB 00bekTOB. DopMHpOBaHUE MIPEICTABICHUN O METANIPEAMETHOM MOHATUH «(UTYPAY.
Touka, 0Tpe30k, npsimast, JIyd, JJIOMaHas, IIJI0CKOCTb, YT0JI, OMCCEKTpUCa YIila U €€ CBOMCTBA, BU/IbI YIJIOB,
MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpus reoMmeTpuueckux guryp. LleHTpanbHas cuMMeTpusi TeOMETpUYeCKUX GuUryp.

«Ilimomans MHOrOyroibHuKa». Orpadotka 3aaaud Ne 18 KUM OI'D

H3mepenus u eviuucnenus

[Tnomamu. @opMyssl IIOMAAN TPEYTrOJbHUKA, MapajuieloTpaMMa M €ro YacTHBIX BHJIOB, TpaleluH,
dopmyna ['epona, hopmyra MmIomaay BEITYKIOTO YE€THIPEXYrodbHUKA, (POPMYIIBI JITHHBI OKPY>KHOCTH H
IUTOIIA/IN KPyTa

«Teopernyeckue acnekTb». OTpadoTtka 3ama4y Ne 19 KM OI'D.
TeopeTrnyeckne aceKThl, TEOPEMBI, aKCHOMBI, OTIPE/ICICHNUs, (POPMYIIBI, TIEMMEI.

®opMbl OPraHU3ANNH 3AHATHH U BUAbI Y4e0OHOH AesITeJIbHOCTH
3anarus IMPOBOAATCA BO BHCYPOUHOC BpEMHI, 1 pa3 B HECACIIIO, MMPOAOIKUTCIbHOCTD 3aHATHA 1
akagemuueckuil yac. [Iporpamma paccunrana Ha 30 yac.

dopMbl OpraHu3aluy ACITEIHHOCTU: MpaKTUYecKass paboTa, mpoOIeMHO - TOMCKOBas Oecema, MPOEeKT,
IpyIIOBas U apHasi paboTa, Mpe3eHTaIus, poJieBasi Urpa, NOMcK HHGHOPMALIUH.

Bunpl yueGHOM AesITENbHOCTH: ydyacTHE B yUeOHOM IUAJIOre, BBINOJIHEHHUE 3aJJaHUi MpakTUKyMa, 0TOop
Marcpuraia U3 HCCKOJBKHX HCTOYHUKOB, COTPYAHHYCCTBO B Iapax W Irpymnmax, IMOHMCK U IMOCTPOCHHUC
QITOPUTMA PEIICHUS 3a1a4H.



KanenaapHo- Tematudeckoe

IJIAHUPOBAHHUE

/o

Koaso
YacoB

Tema 3ansiTusi (3a1aHus B
KHNMe)

OcHoOBHbIE BH/bI 1eSITEJIbHOCTH
Yuamuxcs

Jlata nian

Jara
pakr

Teopernueckue aceKThl
(19 3aganue KMIM)

[IpoBogaT
JIOTHYECKYIO
JloxazaTenbHble
OIICHUBAIOT MPABHIBHOCTD
pacCyxICHHI, pacro3HarT
OmM1O0YHBIC 3aKITIOUEHUE

paccyxer

[Inomane MHOrOYroJIbHUKA
(18 3aganue KMIM)

Pacnosnaror reomerpuueckue
¢Gurypsl Ha MJIOCKOCTH, PELIAIOT
IUTAaHUMETPUYECKHE 3aJaud Ha
HaxXOXJIACHUC TI'COMCTPUUCCKHUX
BEJIMYMH (mutomazeit),
OCYLIECTBIISIIOT ~ pacueTsl 110

dhopmynam

OyHKIMM U TpapuKu
3ananue KNM)

(11

Crpost u uyutatoT Trpaduku
pa3nuyYHbIi (QYHKUMN, 4YUTAIOT
rpaduku QyHKIMMI, ONUCHIBAIOT
c ITOMOIIBIO byHKUMi
pa3auyHbIe 3aBHCHUMOCTH
MEXIY BEJIMYUHAMU,
UHTEPIPETUPYIOT

rpaguKu 3aBUCUMOCTEN

BepostHoCTh COOBITHI
(10 3aganue KMIM)

Haxonmsar BEPOATHOCTH
CIIy4alHbIX COOBITHI B
MIPOCTEMIINX pacueTax

BepostHoCTh COOBITHI
(10 3aganue KMIM)

Haxonmsar BEPOATHOCTH
CIIy4alHbIX COOBITHI B
MIPOCTEMIINX pacueTax

6-9

[IpakTHKOOpPUEHTHPOBAHHBIE
3a7aHus
(1-5 3apanue KNM)

BbINONIHAIOT — BBIYUCIEHUS U
npeobpazoBaHus,
OCYILIECTBIISIIOT ~IPAKTHYECKUE
pacueThl, CTPOSIT U UCCIEIYIOT
MaTeMaTH4eCKHe MOJIENH,
UCIOJIb3YIOT  NPUOOpPETEHHbIE
3HAHUA u YMEHUS B
MIPAKTHUYECKOU

JCATCIBHOCTH

10

Beruucnenus u
npeobpazoBanus (6
3ananue KNM)

Breimonnstor apudmernaeckue
JEHCTBUSI C pallUOHATBHBIMHU
YHCIIAMH, BEIYUCIISIOT
3HAYCHUS YMCIOBBIX
BBIPAKECHUH, IEPEXOMIST OT
OJTHOM (DOPMBI 3aITUCH YHCIIAa K

Jpyroi




11 Beruucnenus u Brinonusior apudgmeTrueckue
npeobpazoBanus (6 NEHCTBUSI C pallUOHATBHBIMHU
3amanne KNM) YHCIIAMHA, BBIYUCIISIIOT

3HAYEHUS YHCIOBBIX
BBIPAXKEHUH, IEPEXOIAT OT
OJIHOH (OpMBI 3arKcy Yucia K
Ipyrou
12 JIeCTBUTEIBHBIE YHCIIA N306paxaror yncia ToUKaMu
(7 3amanne KNUM) Ha KOOPAMHATHOU MPSIMOH,
CPaBHMBAIOT JICWCTBUTEIbHbBIE
YHClia, BBIMOIHSIOT
BBIYHCIICHUS U
npeoOpa3oBaHus, BHITIOTHSIIOT
MPUKUIKY pe3yJibTaTa
BBIYMCIICHUM.
13 JIeCTBUTENBHBIE YHCIIA N3o00paxaror yucia TOYKaMu Ha
(7 3amanue K1UIM) KOOPAMHATHOM NPsIMOH,
CPaBHMBAIOT JACWCTBUTEIIbHbBIE
YKCJIa, BBIMOIHIIOT BHIYUCIICHUS
1 IpeoOpazoBaHusl, BBIOIHSIIOT
MPUKUIKY pe3yJibTara
BBIYMCIICHUM.
14 [IpeobpazoBanus BBINONHAIOT BRIYUCIIEHUSA U
anredpanvyecKuX BhIpaKEHUM | mpeodpazoBaHus
(8 3amanne KNM) apru(METUUECKUX BBIPpAXKCHUH,
IIPUMEHSIOT CBOMCTBA
apu(mMeTHyecCKuX KBaJpaTHBIX
KOpHEH 1 mpeoOpa3oBaHus
BBIPAKCHUIN
15 [IpeobpazoBanus BBINONHAIOT BRIYUCIIEHUS U
anreOpandeckuX BbIpaKEHUH| mpeoOpa3oBaHUs
(8 3apanue K1MIM) apu(pMeTUYECKUX BBIPAXKEHUH,
IIPUMEHSIOT CBOMCTBA
apu(mMeTHyecKuX KBaJpaTHBIX
KOpHEH 1 mpeoOpa3oBaHus
BBIPAKCHUI
16 YpaBHEHHUS U Pemraror inHeHbIE U KBaJpaTHBIE
HepaBeHcTBa (9 3amaHue YpaBHEHUS C OJHOU MEPEMEHHOMN
KUM)
17 [IpeobpazoBanus BBINONHSAIOT BRIYUCIIEHUSA U
anredpanvyecKuX BhIpaKEHUM | mpeoOpazoBaHus
(8 3amanne KNUM) apru(MeTUUECKUX BBIpAKCHUH,

IIPUMEHSIOT CBOMCTBA
apu(MeTHyeCKuX KBaJpaTHBIX
KOpHEH 1 mpeoOpa3oBaHus
BBIPAKCHUIN




18 [IpakTHueckue pacyeTsl OcCyliecTBISIOT pacyeThl MO
o popmynam (12 ¢dbopmMynam, BbIpaxaroT
3amanne KNM) 3aBUCUMOCTHU MEXITY

BEJIMYMHAMH, BBIUUCIISIOT
3HAYEHUS YHCIIOBBIX BHIPAXKEHUN

19 [IpakTHueckue pacyeTsl OcCymiecTBISIOT pacyeThl MO
o popmynam (12 ¢dbopmynam, BbIpaxaroT
3amanne KNM) 3aBUCUMOCTHU MEXITY

BEJIMYMHAMH, BBIUUCIISIOT
3HAYEHUS YHCIIOBBIX BHIPAXKECHUN
20 Cucrembl HepaBeHCTB (13| Pemaror HepaBeHCTBa C OJHOM
3ananue KNUM) IIEPEMEHHOM U UX CUCTEMBI
21 Cucrembl HepaBeHCTB (13| Pemator  HepaBeHCTBa €
3amanne KNM) OJHOM
IIEPEMEHHOM U UX CHCTEMBI
22-23 I'eomeTrpuueckue Pacnosnaror

¢burypst. JIHBL. reoMerpuueckue Gurypsl Ha

[Tnomanu puryp IUIOCKOCTH,  PElIaroT

(15 3amanue KMIM) IJIJAHUMETPUYECKHE  3a7a4d
Ha HaXO0XJeHUE
reOMETPUUECKUX BEJIMYUH
(muH, yriaoB), IIIOMaaen
uryp

24 I'eomeTrpuueckue Pacnosnaror
¢burypst. JIHBL. reoMerpuueckue Gurypsl Ha
[Tnomanu puryp IUIOCKOCTH,  PElIaroT

(15 3amanue KIMM) IJTAHUMETPUYECKUE 3a7auu
Ha HaXO0XJeHUE
reOMETPUUECKUX BEJIMYUH
(auH, yriaoB), IUIOMAIeH
uryp

25 I'eomerpuueckue Beimonnsier  nerctBus
¢urypsl.  Yraer (16 C TEOMETPUYECKUMU
3ananue KNUM) (burypamu, pemarot

[UIAHUMETPUYECKHE  3ajjauu
Ha HaXO0XJIeHUE
reOMEeTPUUYECKUX BEJIMYUH
YTJIOB)
26-27 I'eomerpuueckue Gurypsl. Beimonnser aeicteus ¢

VYrael (16 3ananue KNUM)

reOMETPUYECKUMHU
¢burypamu, pemaroT
IUTAaHUMETPUYECKHE 3a1a4u
Ha HaXO0XJIeHUE
re€OMETPUUECKUX

BEJTUYUH (YIJIOB)




28

I'eomerpuueckue (urypsl.
Junet (17 3ananue KUM)

Pacno3nator reomerpruueckue
(urypsl Ha TUIOCKOCTH,
pa3anyaoT UX B3aUMHOE
M0JIOXKEHUE, U300pakaroT
reoMerpuueckue Gurypsl,
pelIaoT MJIaHUMETPUUYECKHE
3aJlauM Ha HaX0XJICHUE
reOMETPUIECKUX

BEJIMYMH (JJIUH, YTJIOB)

29

I'eomerpuueckue (urypsl.
Junet (17 3ananue KUM)

Pacno3nator reomerpruueckue
(urypsl Ha TUIOCKOCTH,
pa3anyaoT UX B3aUMHOE
M0JIOXKEHHE, U300pakaroT
reoMerpuueckue Gurypsl,
pelIaoT MIIaHUMETPUUYECKHE
3aJlauM Ha HaX0XJACHUE
reOMETPUICCKUX

BEJIMYMH (JJIUH, YTJIOB)

30

[TocnenoBarensHOCTH 1
nporpeccun (14 3ananue
KUM)

Pacrniosnator apudmernueckue u
reOMETPUYECKUE TIPOTPECCHUH,
peIaioT 3a/1a41 ¢ IPUMEHEHUEM
(hopMysIbI OOIIIETO WICHA U
CYMMBI HCCKOJIBKUX YJICHOB
pOTrpecCcun

31-32

Pa6ora ¢ KUM (uacts 2)

33-34

Pa6ora ¢ KUM (uacts 2)

Hroro

34




