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1. MOSICHUTEJIbHAS 3ATIUCKA

IIporpamma oOmieoOpa3zoBaTeIbHON y4eOHOW naucouiuinHa «MareMaTuka
npeaHa3HadYeHa JUIs U3YYCHUSI MaTEeMaTHUKH B MPO(EeCcCHOHAIIBHBIX 00pa30BaTeIIbHBIX
opranm3auusx CI1O, peanu3yromux o0Opa3oBaTeIbHYIO NIPOTPAMMYy CPEIHETO OOIIero
oOpa3oBaHUs B TIpejieiiax OCBOCHHUSI OCHOBHOU NMPOGEeCCHOHAIILHON 00pa3oBaTeIbHOMN
nporpammbl CITO (OITOIT CITO) nHa 6a3e OCHOBHOro oOImIeTO OOpa3oBaHUS IIPU
MOJITOTOBKE CIIEIIUAJIMCTOB CPEIHETO 3BCHA.

IIporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpennero oOmeTo
oOpa3oBaHUs, NMPEIBSIBISIEMBIX K CTPYKTYpE, COJCPKAHUIO U Pe3yibTaTaM OCBOCHHS
Y4eOHOU JUCHUIUTUHBI «MareMaThka», B COOTBETCTBHH C PekoMeHTanusMu 1o
OpraHu3aliM TOJIyYCHHsI CpPEIHEro ooOImero oOpa3oBaHUs B IIpejieiaX OCBOCHUS
00pa3oBaTEeNbHBIX IIPOTPaMM CpPEIHEro IpodeccroHaJIbHOrO oOpa3oBaHUs Ha Oaze
OCHOBHOro o0mero oOpa3oBaHUs C ydeToM TpeboBanuii  (demepanbHBIX
rOCyJIapCTBEHHBIX OOpa30BaTCIbHBIX CTAHAAPTOB M IIOJTYy4YaeMOW  CIICIIHAJIBHOCTH
cCpeaHero npodeccuoHaIbHOTO obOpazoBaHUs (mucemo JlenaprameHnTa
roCyJIapCTBEHHON TIOMUTHKA B cdepe mnoAroTroBkr paboumx kaapoB u JAI1O
Munobpuayku Poccun ot 17.03.2015 Ne  06-259).

Conepxanme TiporpaMmbl  «MaTemaThka» HaIMpPaBJICHO Ha JOCTHXKCHHUE
CIICAYFOIIHUX IEeJICH:

-obecnieueHrue CPOPMUPOBAHHOCTH TMPEACTABICHUI O COIMAIBHBIX, KYJIbTYPHBIX H
UCTOPHYECKUX (akTOpax CTAHOBJICHUS MaTCMAaTHKH;

-o0ecrieueHue c(hOpMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHUYCSCKOTO "u
MaTeMaTHYCCKOTO MBIIUICHUS;

-obecneueHre CPOPMUPOBAHHOCTH YMCHHU TIPUMEHSTH ITOJYYCHHBIC 3HAHUS IIPU
pCUICHUN pPa3JIMYHbIX 3a1ad4;

-obecneueHrne CHOPMUPOBAHHOCTH TMPEJACTABICHHW O MaTeMaTHKE KakK dYacTh
OOIICYCIIOBEYECKON KYJIbTYPbl, YHUBEPCAIBLHOM SI3bIKE HAYKH, I103BOJISIIOIICM
OMNHUCHIBAaTh W U3y4aTh PEaJIbHBIC MIPOIISCCHI U SIBJICHHUSI.

B mporpammy BKIIIOUCHO cCOJIep>KaHUE, HaIlpaBI€HHOE Ha (GopMHUpOBaHUE Y
CTYJACHTOB KOMIETEHIINM, HEOOXOIMMBIX i1 KauecTBeHHOTOo ocBoeHuss OITOIT CITO
Ha Oa3e OCHOBHOIO OOIIero oOpa30oBaHUsI C MOJYYEHHEM CpEOHEro OOIIero
0o0pa3oBaHUs; IPOTPaMMBbI TTOATOTOBKH CIIeIIHaIncTOB cpeanero 3seHa (ITITCC3).

1.1.00masn xapakTepucTUKa y4eOHOH AUCHUIIMHBI «MaTeMaTuka»

PaGouas nporpamMmma ob6mieoOpazoBaTeIbHOM yueOHOM JTACITATITUHBI
«MaremaTuka» TpeJHa3HAYe€Ha JII HU3y4YCHHs] MaTeMaTUKH B MOPO(ecCHOHATbHBIX
oOpazoBarenbHbIX opranuzanusx CIIO, peanusyronmx oOpa3zoBaTeabHYIO IIPOrpaMmMy
cpenHero oOIero oOpa3oBaHUS B MpEJieiax OCBOCHHUSI OCHOBHOM MpodeccruoHaIbHOU
ob6pazoBarenbHOM nporpamMmbl CITO 13.02.11 TexHnuueckas 3KCIUTyaTanusi U 00CITy>KHBaHUE
AIIEKTPUUYECKOTO U IJEKTPOMEXaHUYECKOT0 000PY0BaHUS (110 OTPACIISM).

MaremaTuka sBisieTcs pyHIaMEeHTAIIbHOM 001Ie00pa3oBaTeIbHON TUCITATITMHOMN
CO CJIOKMBIIIMMCSI YCTOMUHMBBIM COJIEPKaHUEM U OOIIUMU TPEOOBAHUSIMU K MOJITOTOBKE
CTYJICHTOB.

B nopodeccroHanmbHBIX ~ 00pa30BaTENbHBIX  OPraHU3ALMAX,  PEATHUIYIOIINX
o0Opa3oBaTeIbHYIO TTPOrpaMMy CpeaHero obiiero oOpa3oBaHUsI B Mpeaeiaax OCBOCHHS
OIIOIT CITIO Ha 6a3e OCHOBHOTroO OOIIero o6pa3zoBaHus, U3yUeHHE MAaTEMaTHKH UMEET
CBOHM OCOOCHHOCTH B 3aBHCUMOCTH OT TIipoduirst mpodeccrnoHaaIbHOro 00pa3oBaHUS.

I1pn OCBOCHUHU CIIEIMAJIBHOCTEN CIIO TEXHUYECKOI'O npodust
npodeccuoHaIbHOIO 00pa30BaHUsI MaTeMaThKa H3ydaeTcsi OoJjiee yriyOJIeHHO, Kak
npoduiabHass ydeOHas AUCLHUIUIMHA, YYHUTHIBAIOIIasg CHEHU(PUKY OCBaMBAEMBIX
crienmabHOCTEN Ha ypoBHEe PI'OC cpemnero obirero oopa3zoBaHUs.



OTO BBIpa)kaeTcsi B COJEPKaHUN OOyUYE€HHUSI, KOJIUYECTBE YacCOB, BBIJICIISIEMbBIX Ha
U3y4YCHHUE OTICIBLHBIX TEM MPOrPaMMBbI, TITyOWMHE UX OCBOCHHS CTYJCHTaAMH, 00beMe U
XapakTepe MPaKTHUYCCKUX 3aHATHH, BHJIaX BHEAYJIUTOPHOU CAMOCTOSITEIBHOWU padOTHI
00y4Yaronuxcsi.

Marematruka wu3y4daeTcsi Kak NpOUIbHBIA Y4YeOHBbIH MNpeaMeT MpPU OCBOECHUU
CHEUHAIBHOCTH TexHU4Yeckoro mpoduus 13.02.11 Texuuueckas -dKCIUTyaTalus H
00CTyXKMBaHUE JJIEKTPUUYECKOTO U BJIEKTPOMEXaHUYECKOro oOopynoBaHus (IO OTpacisiM) B
obwveme 252 yaca (13 HEX oOs3aTenpHast ayquTOopHAs B o0bemMe — 234 4acoB, KOHCYIbTanuii — 12
yacoB), 6 4acoB OTBOAMTCS Ha IPOMEKYTOUHYIO aTTecTaluio (B popMe 3K3aMeHa).

OO6mue 1esan u3ydeHus MaTeMaTHKH PEaIu3yI0TCsI B YEThIPEX HAITPaBJICHUSIX:

1) o6uiee npeacrasieHue 06 HAEAX U METO1aX MATEMATUKH;
2) MHTENIEKTyadbHOE PA3BUTHE;
3) oBnaneHne HEOOGXOIMMBIMU KOHKPETHBIMH 3HAHUAMU U YMEHHUSIMH;

4) BocnuTaTebHOE BO3/EHCTBUE.

[Mpodunuzanus 1esel mMmareMaTU4YeCcKOro OOpa3oBaHMsI OTpa’kaeTcsi Ha BBIOOpE
NPUOPUTETOB B  OpPraHU3alUd  Y4YE€OHOW  AESATEIBbHOCTH  CTyJAeHTOB. Jlis
TeXHU4YecKoro mnpoduns mnpodeccuoHanbHOTO 00pa3oBaHUs BBIOOp HeJiei
CMEIIAeTCs B IparMaTHYeCKOM HAIIPAaBJICHUH, NPEIyCMaTPUBAIOIIEM yCUJIICHUE U
pacmupeHue NpUKIaJHOTO XapaKTepa U3yYeHUsT MaTEeMaTUKH, NMIPEeUMYIIECTBEHHOMN
OpHMEHTAIH Ha AJITOPUTMHUUYECKHUU CTWIIb ITO3HABATEIbHON JIESITSIIbHOCTH.

N3yuyeHue wmaremMaTHUKd Kak OpoMILHOM 0O0IIeo0pa3oBaTebHON  yUeOHOMU
JIMCIUIUTAHBI, YIUTBIBAIOIICH CIIEU(PUKY OCBAaUBAEMBIX CTYACHTAMHU CIIEIIUAIIBHOCTHA
CIIO, obGecneunBaeTcs:

e BBIOOPOM pPaA3TUIHBIX MOAXOJ0B K BBEJICHUIO OCHOBHBIX TOHSITHIA;

e (opmMupoBaHHEM CUCTEMBI YUEOHBIX 3aJaHUM, oOecneynBaroumx 3(pGheKTUBHOE

OCYIIIECTBJICHHNE BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

e oOoramieHueM CIIEKTpa CTHJIed y4eOHOW  [OesTeJIbHOCTH 3a  CYeT
COrJIaCOBaHWUsI C BEAYIIMMH JICSITEIIBHOCTHBIMU  XapaKTEePUCTHUKAMU
BBIOpAaHHOM CHEINAaTIbHOCTH.

IIpodunpHass cocraBasitomiasi oOTpa)kaeTcsa B TpPeOOBAHUSIX K MNOJAIOTOBKE

CTYJICHTOB B YaCTH:

e OO0mEel cHCTEMBI 3HaAHUI: COJEpIKATSIIbHBIE NPUMEPHI HCHOJIb30BAHUSI
MaTeMaTHYeCKUX MAei U METO0B B NIPOGECCUOHANILHON AesTeIbHOCTH;

e YMEHWH: pa3judyhe B YpPOBHE TpeOOBaHUII K CIOKHOCTH TIPUMEHSIEMBIX
aNTOPHUTMOB;

e TPAKTHUYECKOTO MCIOJIL30BAaHHUSI MOPUOOPETEHHBIX 3HAHUH U  yMEHHIA:
WHIWBHUIYAJILHOTO YYEOHOTO OIThITa B MOCTPOCHUM MAaTEMaTHUYESCKUX MOJICIIEH,
BBIMTOJTHEHUH HCCIEI0BATEIbCKUX IIPOEKTOB.

Takum obOpazom, peanuzanus COACpPKaHUS YyUCOHOU AUCIHUIIIMHBI OPUSHTHUPY €T

Ha OPHOPUTETHYIO POJIb TIPOIECCYATbHBIX XapaKTEPUCTHUK Yy4eOHOU paboTHI,
3aBUCAINNX OT Tmpoduiss mpodecCHuoHaIBLHOTO O00pa3oBaHUs, MOJYYCHHS OIbITa
HUCTIONB30BaHUSI MaTeMaTUKHU B COJICPKATEIbHBIX U MPOGECCHOHATIHFHO 3HAYMMBIX
CHUTyalisiX TII0 CpaBHEHUIO C (HOpPMaIbHO-YPOBHEBBIMU pe3yIbTaTUBHBIMH
XapaKTepPUCTUKAMU OOYYCHUSI.

Coneprxkanre ydeOHOW JUCIHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH
coZiep)KaTeJIbHBIMU JIMHUSMHU OOYy4YeHHUs MaTeMaTHKe:

e ajireOpauyeckasi JIMHUsS, BKJIIOYAlOIlasi CHUCTEMaTU3allMI0 CBEAEHUH O
quciiax; W3y4YeHUE HOBBIX H O0O0OOIIeHHE paHee W3YUYCHHBIX Ollepariuii
(BO3BeZICHHE B CTEIICHBb, H3BJICUCHHE KOPHS, JiIorapupMHUpOBaHUE, CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT'€HC U OOpaTHBIE K HHUM); U3yYEHHUE HOBBIX BHIOB
YUCIIOBBIX BBIPAXKCHUH W (QOPMYJI; COBEPIINCHCTBOBAHUE MNPAKTHUYCSCKHUX
HaBBIKOB U BBIYUCINUTEIBHOU KYJIbTYPHhI, PACIHIUPEHUE U COBEPIIICHCTBOBAHUE
ajgreOpanyeckoro amnnapara, cOpMHUPOBAaHHOTO B OCHOBHOM IIKOJIE, U €rO0
OPUMEHEHHE K PEIICHUIO MaTEMaTUYECKUX U NPUKJIATHBIX 3a0a4;



e TEOPETUKO-(PYHKIIMOHAJIbHASI JIMHUS, BKJIIOYAOIasi CHUCTEMaTHU3allui0 U
pacmmpeHue CBEJICHUM O (PYHKUIUSAX, COBEPIISHCTBOBAHHE TIpaduuecKux
YMEHHUN; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH U METOJaMHU MaTEMaTHYCCKOTO
aHaigu3a B OOBbeMe, IMO3BOJISIONIEM HCCIEAOBAaTh 3J€MEHTapHble (DYHKIHU U
pemarh MpOCTEUIINe TeOMEeTPHYECKUE, (PU3HUYSCKUE U JIPYTHE ITPUKIATHBIC
3aJ1a4u;

e JIMHUSI yPAaBHEHHUI U HEPABCHCTB, OCHOBaHHAsI HA IOCTPOCHUU U MCCJIC/IOBAaHUHU
MaTeMaTHYeCKUX MOJICIIEH, MEePECEKAIOIIasICsl C aJIreOpanvecKoil U TEOPETHUKO-
(byHKIIMOHAITBEHOM JIMHUSIMH YU BKJIFOYAFOIIAsi PAa3BUTHE U COBEPIIICHCTBOBAHUEC
TEXHUKU aJiIrecOpamdecKuX MOpeoOpa3oBaHUN IUIsli PEIICHUs ypaBHCHUIA,
HEPaABEHCTB U cHUCTeM; (OpMHPOBAHUE CIIOCOOHOCTHU CTPOUTH U HUCCIICAOBATH
NPOCTEHIIINE MATEMAaTHYCCKUE MOJICIH IIPH PEIICHUU NPUKIAIHBIX 3a1ad,
3ada4 U3 CMCIXKHBIX U CIICIHHAJIBHBIX JUCIIHUITIIMH,

e TEOMETpUYECKas] JIMHUS, BKJIIOYAIONIAas HarJsiJIHbIC IIPESACTABJICHUS O
OPOCTPAHCTBEHHBIX (PHUrypax M HM3YUYCHHE HX CBOUCTB, (OPMHPOBAHUE U
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpa)K€HWs, pa3BUTHE  CIOCOOOB
ITCOMCTPHUUICCKUX HBMepeHI/Iﬁ, KOOPpAUMHATHOTO M BCKTOPHOIO MCTOHAOB JJIA
pellICHUsT MAaTEMaTUYCCKUX U IPUKJIIaAHBIX 3a1a4;

e CTOXaCTHYECKasl JIMHHS, OCHOBAaHHAsI HA pPa3BUTHUM KOMOWHATOPHBIX YyMEHHH,
MpEeACTaBICHUMN o BEPOSTHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTSIX
OKpYKAIOIIEeTO MHpa.

HN3ydeHue o00meoOpa3oBaTeIbHONW  y4EOHOW JIMCUMIUIMHBI  «MaremMaTukar
3aBepIIacTCs IOJBEJICHUEM HTOroB B (hOpME dK3aMEHa B paMKaxX IPOMEKYTOUHOU
aTTeCcTallu CTYJIEHTOB B nporecce ocBoeHuss ocHoBHOU OITOIT CITO ¢ nonydyeHuem
cpennero oomiero oopazosanus (IITICC3).

B paznene mnporpammbel «CoaepkaHue YYeOHOW JUCHUIUIUHBDY KYPCHUBOM
BBIACJICH MaTCpHUuall, KOTOpI)IfI IIPpHU UBYUCHHUHU MAaTCMATHUKHW KOHTPOJIIO HC ITOAJICIKHUT.

1.2.MecTO y4eOHOMi TUCHUIJIMHBI B y4eOHOM IJIaHE.

YuebOHas nucuuiuinHa «MaTtemaTuka» sIBJISIETCSl y4€OHBIM MTPEIMETOM
00s13aTeIbHON NpeiMeTHOM obactu «Marematuka U nHpopmaTtuka» OI'OC cpennero
obmero oOpa3oBaHmUsI.

B npoeccronanbHbIX 060pa30BaTEIbHBIX OPraHU3AUAX, PEATU3YIOIINX
006pa3oBaTENbHYIO MPOTrpaMMy CPEJTHETO OOIIEero OOpa3oBaHUs B Mpeieiax OCBOCHHUS
OITOIT CITO Ha 6a3e 0OCHOBHOTO 00I1Iero oopa3oBaHus, yueOHass JUCIUILINHA
«MaremaTtuka» u3ydaercs B 0OI1IeoOpa3zoBaTeIbHOM HUKIIe yueoHoro ruiaHa OITOIT
CIIO Ha 6a3e OCHOBHOI'O 001Iero 00pa30BaHUs C NOJYyYEHUEM CPEJIHETO OOIIEero
ob6pazoBanus (ITIICC3).

B yue6nsix rutanax [TITCC3 yueOHas qucuuruinHa «MaTeMaTHKa» BXOJIUT B COCTaB
o01mx ob11e00pa3oBaTEIbHBIX YUEOHBIX JUCHUIIINH, POPMUPYEMBIX U3  00sI3aTEIILHBIX
npeaMeTHbeIx obsacteit PI'OC cpeagnero oOmiero ob6pa3oBaHUs, JUISI CHEHUAIBHOCTH
13.02.11 TexHuueckas SKCITyaTalusi U 00CIyKUBAaHUE JEKTPUUECKOTO U AIEKTPOMEXAHUYECKOTO
00opy0BaHus (110 OTPACIISM).

1.3.Pe3yabTarbl 0OCBOEHHUS Y4eOHOM AMCUUIIHHBI.

OcBocHHE COACPIKAHUA yqe6H01‘/'1 JUCHMUIUIMHBI «MaTeMaTuKa» obecneuynBaeT
JOCTHUKCHHUC CTYACHTAMU CICAYIOIIHUX PE3YyJIbTAaTOB!

JAIUYHOCHIHbBIX .

-C(I)OpMI/IpOBaHHOCTL HpeI[CTaBJIeHI/Iﬁ O MAaTCMATUKEC KaK YHHUBCPCAJIIBbHOM S3BIKC
HayKu, CpE€ACTBC MOIACIHUPOBAHUA SIBIICHUM W™ IIpoueccoB, HACIAX HW METOAAaX
MAaTCMAaTHUKH,



-IOHMMAaHWE 3HAYMMOCTH MaTeMaTHKHU [Jisi Hay4YHO-TEXHHUUYECKOro IIporpecca,
c(hOpPMHUPOBAHHOCTh OTHONICHUSI K MaTeéMaThKe KaK K YacTH OOIIeYeIOBEYSCKOMU
KyJAbTypbl dYe€pe3 3HAaKOMCTBO C HCTOPHEH pa3BUTHSI MaTEMaTUKH, DBOJIOLUEH
MaTeMaTHYCCKUX HJICH;

-pa3BUTHE JIOTUYECKOTO MBIILICHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHwusl,
AITOPUTMHYECKOUN KYJIBTYPhl, KPDUTUIHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIUMOM JIJIsI
Oyayuied npodeccuoHaIbHONW NEsITENIbHOCTH, IS IIPOAOJDKEHUST OoOpa3oBaHUSI U
caMooOpa30oBaHUSI;

-OBJIaJICHUEe MaTeMaTHUYeCKUMU 3HAHUSIMH U YMEHHUSIMH, HEOOXOIMMBIMH B
MMOBCEIHEBHOMN >KU3HU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX MUCHUIUIUH U
JUCHMIUTAH NTPO(ECCHOHAIIBHOTO MUKJIA, JJIs MOJIydYeHUsT oOpa3oBaHUSI B O0JACTSIX, HE
TPeOYIOIIUX YIIIyOJICeHHON MaTeMaTUYECKON IIOJATOTOBKH;

-TOTOBHOCTH U CIIOCOOHOCTH K OOpa30OBaHHUIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSIP)KEHUU BCEH JKU3HU; CO3HATEJIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO yCIICITHOW MPpo(eCcCHOHATBFHON U OOIMIECTBEHHOMN NEeATEIILHOCTH;
-TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
NESITEIIbHOCTH;

-TOTOBHOCTh K KOJUJIGKTUBHOW paboTe, COTPpYAHUYECTBY CO CBEPCTHHUKAMH B
o0Opa3oBaTeIbHOM, OOIIIECTBEHHO TMOJIE3HON, YU4€OHO-HUCCIIeA0BATEIILCKOMW, MPOESKTHOM!
U IPYTUX BHUIAAX JIESITECIbHOCTH;

-OTHONICHHE K MNPOPECCHOHAITBHON ACATEIPHOCTH KaK BO3MOKHOCTH Yy4YacTHs B
PEIIEHUH JTUYHBIX, OOIIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIICHAITMOHATILHBIX TPOOJIEM;

MemanpeoMemmblx:

-YyMEHHE CaMOCTOSITEJIBHO OHNPEAEIIATh LEIN ACITEIBbHOCTH U COCTABJISATH ILJIAHbI
AESITECIIbHOCTH; CaMOCTOSITEIIBHO OCYILIECTBIISITH, KOHTPOJIMPOBAaTh u
KOPPEKTHUPOBATH JAEITEIIBHOCTh; MCIIOJIB30BaTh BCE€ BO3MOXKHBIE PECYPCHI IS
JOCTHYKEHHS MOCTABJIEHHBIX LIEJIeH U pealn3aluy IUIaHOB JesITeJIbHOCTHU; BHIOUpATh
yCHEUIHbIE CTPATETUU B PAa3JIMUYHbIX CUTYaILHUsIX;

-yMEHHE IMPOJAYKTHUBHO OOIIAThCA WU B3aMMOJIEMCTBOBAaTh B MPOIECCE COBMECTHOM
JIESITEIbHOCTHU, YUUTHIBATh MO3ULIUN JPYIrUX YYACTHUKOB AESITEIBHOCTH, YPHEKTUBHO
paspeiiatb KOH(MJIUKTHI;

-BJIaJICHUE HaBbIKaMH IO3HABaTE€JIbHOM, Y4YE€OHO-HCCIIEI0BATEIbCKONU U IIPOEKTHOU
JIeSITEJIbHOCTH, HaBBIKaMH pa3penieHus npooiem;

-CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IOWCKY METOJOB pPEIICHUs
MIPAKTUYECKUX 3a4a4, IPUMEHECHUIO PA3JIMYHBIX METOJOB ITO3HAHUS;

-TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEJILHON HMH(OpMaIllMOHHO-TIO3HABAaTEIbHOMN
JESATEIIBHOCTH, BKIIOYasd YMEHHE OPUEHTUPOBATHCSA B PAa3JIMYHBIX HCTOYHUKAX
nHpoOpMaIMy, KPUTUYECKU OLEHHBaThb W HHTEPHPETHPOBATH HWHQOpPMALHIO,
MIOJIy4aeMyI0 W3 pa3JIUYHBbIX UCTOYHUKOB;

-BJIaJICHUE SA3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JOTMYHO U TOYHO H3JaraTb CBOXO
TOYKY 3PEHMUsI, UCIIOJIb30BATh aJICKBATHBIC A3BIKOBBIE  CPEICTBA;

-BJIaJ/ICHUE HAaBbIKaMU MNO3HABaTEJIbHOW pedJIEeKCUU KaK OCO3HAHMSI COBEPIIAEMbIX
JEUCTBUU U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUMN, T'PAaHUIL
CBOEro 3HAaHWsI M HE3HAHHWs, HOBBIX IMO3HABAaTEIBHBIX 3a/1lad U CPEACTB JJISI HUX
JOCTUXKECHUS;

-1IEJICyCTPEMJICHHOCTh B IIOMCKaX MW TMPUHATHUU pPEUIeHUH, COOOpa3uTEeIbHOCTh U
UHTYULNS, pa3BUTOCTDH IPOCTPAHCTBEHHBIX IIPEICTABIICHUII; CHOCOOHOCTH
BOCIIPUHHUMATh KPAaCOTY U TApDMOHHIO MHPA;

npeomemmuvix:

-c(hOpMUPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK YaCTH MUPOBOU KYyJIbTYpPHI U
MECT€ MaTeMaTHKH B COBPEMEHHOW IUBUIIM3AIIUH, CIIOCOOaxX OIMMCaHUs SIBJICHUUN
peaJbHOrO MHpa Ha MATEMaTUYECKOM SI3bIKE;



-c)OpMHUPOBAHHOCTh  TPEACTABIICHHUH O MaTeMaTUYCCKHUX IIOHSATHAX  Kak
BAOXKHEUININX MATEeMAaTUUYECKUX MOJICIISIX, ITO3BOJISIIONINX OMNHCHIBATH M H3y4aTh
pa3HBIE TPOIIECCHI U SBJICHHUS, ITOHHUMaHHE BO3MOXKHOCTH aKCHOMATHYCCKOTO
NOCTPOCHUSI MATEMAaTUYICCKUX TCOPUA;
-BJIaJICHUE METOJaMH Jd0Ka3aTeIbCTB W aJrOPUTMOB pPCIICHUS, YMCHHE WX
OPUMEHSITh, IIPOBOUTH JIOKAa3aTEIILHBIC PACCYKICHUS B XOJI€ PEIICHUS 3aj1a4;
-BJIAJICHUE CTAHAAPTHBIMH MPHEMaMH PEIICHUS PAllMOHAIBHBIX W HPPAIIMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYCCKUX YPaBHCHUNW U HEPABEHCTB, UX
CHUCTEM;
4ICITOJIb30BAHHUE IT'OTOBBIX KOMIBIOTEPHBIX ITPOrpaMM, B TOM YHCJIC IJIsI ITOUCKA ITYTH
pPeuIeHUs U UIUTIOCTPAIIUH PEIICHUsI YPAaBHCHUN U HEPABEHCTB;
-c(hOpMHUPOBAHHOCTh TMPEIACTABICHUN OO OCHOBHBIX ITOHSTHSAX MaTeMaTHYCCKOIO
aHaJgn3a U UX CBOWCTBAX, BIIaJICHUEC YMEHHUEM XapaKTEepPHU30BaTh MNOBEJICHUE (DYHKITHU,
WCIIOJIb30BaHUE MOJIYYCHHBIX 3HAHUMW JUIA OIIMCAaHWUS M aHaliu3a pealbHBIX
3aBHUCHUMOCTEH;
-BJIQJICHUEC OCHOBHBIMHU MOHSITHUSIMH O IUIOCKHUX U IPOCTPAHCTBEHHBIX T€OMETPUICCKUX
(purypax, "X OCHOBHBIX CBOWMCTBAX;
-c(h)OPMHUPOBAHHOCTh YMEHHsI pPaclO3HaBaTh I'€OMETPHYECCKUE (DUTYypBI Ha YepTEkKax,
MOJCISAX U B pCaAllbHOM MHpPE; MPUMCEHCHHE H3YyYCHHBIX CBOUWCTB T'€OMETPHUYCCKUX
buryp u dopmyn st pemieHHs T€OMETPHYECKUX 3ajlad U 3aJlad C IPAKTHIYSCKUM
COJZIEp>)KaHUEM;
-c()OpMHUPOBAHHOCTh MPEJCTABICHUN O TIIporeccax W SIBJICHHSIX, HMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATUCTHICCKUX 3aKOHOMEPHOCTSIX B peaJlbHOM MHpE,
OCHOBHBIX TOHSITHUSAX JJICMCHTAPHOW TECOPUM BEPOSITHOCTECH, YMEHHUU HaAXOJUTh U
OIICHUBATHh BEPOSTHOCTH HACTYIUICHHUSI COOBITHH B MNPOCTEHINNX ITPAKTHUUCCKHUX
CUTYAaIIUsIX U OCHOBHBIC XapaKTCPUCTUKHU CIIyYalHbIX BEJIMYHH;
-BJIaJICHUE HABBIKAMHU HCIIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX IIpOTrpaMM IIpU
pEIIeHUH 3a1a4.

CootBerctBeHHo DPI'OC mo crnenuanbHocTH 13.02.11 TexHuMueckash OJKCIUTyaTamusl H
00CTyKMBaHUE STEKTPUUECKOTO U DIIEKTPOMEXaHNIECKOro 000pya0BaHus (TI0 OTPACIISIM).

OK 01. Beibupats ciocoOsbl pemieHus 3aaa4 npo(eccuoHaNbHON NesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTAM;

OK 02. Ocy1iecTBiaTh MOUCK, aHATU3 U UHTEPIPETANI0 HH(OpMALIUU, HEOOXOAUMOM /ISt
BBITNIOJIHEHUS 33/1a4 NPOECCUOHATbHON JeSITEIbHOCTH;

OK 03. [TnaHupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U TMYHOCTHOE Pa3BUTHUE;
OK 04. PaboTraTh B KOJIJIEKTUBE U KOMaH/I€, 3 PEKTUBHO B3aUMOJICHICTBOBATDH C KOJJIETaMH,
PYKOBOJCTBOM, KIIMEHTAMH;

OK 05. OcymiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIUIO HA TOCYAapCTBEHHOM S3bIKE
Poccuiickoii @enepaniuu ¢ y4eToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposiBIATh TpakIaHCKO-MIATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX LIEHHOCTEH;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepekeHuto, 3pHeKTHBHO
JIEICTBOBATH B UPE3BbIYANHBIX CUTYaALUAX;

OK 08. HMcnonbp3oBaTh cpeacTBa PU3NUECKON KYIbTYpPBI AJIl COXPAHEHUS U YKPEIUJIEHHSI 3J10POBbSI B
npoiiecce npodhecCHOHANBHOM NesTeIbHOCTH U MOAEPKAHU HE00X0IUMOTO YPOBHS (PU3NYECKOM
MOJIFOTOBJIEHHOCTH;

OK 09. Hcnonb3oBaTh HHYOPMAIIMOHHBIE TEXHOJIOTUU B MPO(ECCHOHANBHON eI TeTbHOCTH;

OK 10. ITonp3oBatbcs mpohecCuOHaIbHOM JOKYMEHTAIMel Ha roCy1apCTBEHHOM U MHOCTPAaHHOM
A3bIKAX;

OK 11. Mcnonp3oBaThk 3HaHUS N0 (PHHAHCOBOW IPaMOTHOCTH, IIJIAHUPOBATh
HpeANPUHIMATENbCKYIO IEATEIbHOCTh B IPOo(eccHoHanbHOi chepe.



B cootBercTtBrm ¢ ®I'OC obmiero cpeaHero oopasoBanus GOpMUPYIOTCS YHUBEPCAIbHBIC YICOHBIC

nevictus (YY):

JInunoctHble YY]I

KommyHukarusubie YY /|

CamoonpenesieHue (MOTUBALIMS YUCHUS,
dbopMUpOBaHNE OCHOB I'Pa)JIaHCKON
UJCHTUYHOCTU JIMYHOCTH).
CMmbici1000pa3oBaHus ( «KaKoe 3HAYCHUE,
CMBICJI UMEET JIJIsl MEHSI YUCHHE», U YMETh
HAXOJHUTh OTBET HA HETO).
HpaBcTBeHHO-3TH4€CKOr0 OLlEeHUBAHUS
(oLleHMBaHUE YCBaUBAaEMOT'O COJICpKaHUS,
MCXOJI U3 COLMATIBHBIX U TUYHOCTHBIX
LIEHHOCTEH, oOecrneunBarolee JTNYHOCTHBIN
MOpaJIbHBIN BBIOOD).

IlnanupoBanue (onpeaencHue enu, GyHKIui
YYaCTHUKOB, CIIOCOO0B B3aUMOCHCTBHUS).
ITocTanoBKa BONPOCOB (MHULIMATUBHOE
COTPYJIHUYECTBO B TIOUCKE U cOOpe
uHpOpMaLIUN).

Pa3zpemenne KoOH(JINKTOB (BBISBICHUE,
UACHTUDUKAIHS TPOOJIEMBI, TOMCK U OLIEHKA
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus
KOH(JINKTA, IPHHATUE PEILICHUS U €TO0
peanu3anus).

YnpasJiieHue noBeeHueM napTuépa
TOYHOCTBHIO BHIPAKATH CBOU MbICJIH
(KOHTPOJIb, KOPPEKIIHS, OLIEHKA ICUCTBUI
napTHEpa yMEHHUE ¢ JOCTATOYHOM MOJTHOTON U
TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIH).

ITo3znaBartenbHbIE YY |

PeryastuBubie YY /|

OO0uiey4edHbIE

- (hopmynupoBaHue MO3HABATEIHHON 1ENH;

- [IOMCK U BBIJEJIEHNE UH(POpMALUY;

- 3HAKOBO-CUMBOJIMYECKHUE

- MOJIEJIUPOBaHNE

Jlornyeckue

- aHAJIM3 C LIEJIbIO BbIIETICHUS IPU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJICHHE 1I€JIOT0 U3 YacTeH,
BOCIIOJIHSSL HEIOCTAIOIINE KOMIIOHEHTHI;

- BBIOOp OCHOBaHHUM U KPUTEpPUEB JIf
CpaBHEHHUSI, CEpUALIUU, KIacCUPUKAITUI
00BEKTOB;

- IO/IBEJICHUE TI0]] TIOHATHUE, BBIBEICHUE
CIIEACTBHIA;

-YCTaHOBJIEHUE TPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

- IOCTPOEHME JIOTUYECKON LIENH PaCCyKACHUI;
- I0Ka3aTeNbCTBO;

- BBIJIBUKEHUE TUIIOTE3 U UX 0OOCHOBaHUE.
JleiicTBHUS MOCTAHOBKHU M PellieHUs NMpoodJieM:
- (hopmynrpoBaHue NPoOIEMBI;

- CaMOCTOSITEIbHOE CO3/IaHHE CII0OCOO0B
peleHus mpoo6aeM TBOPUYECKOTO M TOMCKOBOTO
XapakTepa.

Henenonaranue (mocraHoBKa yueOHOM 3a1a4u
HA OCHOBE COOTHECEHUS TOTO, YTO yiKe
M3BECTHO M YCBOEHO yYaIlUMHUCS, U TOTO, YTO
emié HEM3BECTHO).

IInanupoBanue (onpeaeneHue
MOCIIE0BATEIHLHOCTH TIPOMEXKYTOUHBIX IIeNIei C
y4€TOM KOHEYHOTO pe3yJIbTaTa; COCTABICHUE
MJIaHA U TIOCTIEI0BATEIbHOCTH ICHCTBU).
IIporno3upoBanue (IPEIBOCXHUILECHUE
pe3ynbTaTa ¥ YpOBHS YCBOCHUS, €T0
BPEMCHHBIX XapPaKTEPUCTHUK).

KonTpoas (B popme cimnueHus crocoda
JEVCTBUS M €T0 pe3ylibTaTa ¢ 3aJJaHHBIM
ATAIOHOM C IIeJIbI0 0OHAPYKEHUS OTKIOHEHHMA
Y OTJINYUH OT TAJIOHA)

Koppexknus (BHECEHHE HEOOXOIUMBIX
JIOTIOJTHEHUH ¥ KOPPEKTHUB B IUIAH U CIIOCO0
JEHCTBUS B Cllydae pacXoKICHHs 3TaloHa,
peaTbHOTO ACHCTBHS U €0 MPOIYKTA).

OueHka (BbIJICTICHHE U OCO3HAHUE YUAIIUMUCS
TOTO, YTO YK€ YCBOCHO M UTO €IE MOIICIKUT
YCBOCHHUIO, OCO3HAHHE KAaUeCTBA U YPOBHS
YCBOCHHS).

BoJieBasi camoperyasiuus (CriocoOHOCTb K
MOOWIIN3AINH CHJT U DHEPTUH; CIIOCOOHOCTD K
BOJICBOMY YCHJIUIO — K BEIOOPY B CUTYaIluu
MOTHBAIIHOHHOTO KOH(IIUKTA U K TIPEOIOJICHHIO
IPEMSITCTBUN).




2.COAEPKXAHUE YUEBHOU JANCHUITJINHBI
BBenenue

MaremaTuka B HayKe, TEXHHKE, DKOHOMUKE, WHPOPMAITMOHHBIX TEXHOJIOTHSIX H
OpaKTUYECKOMN JiesiTeibHOCTU. Llenn u 3agaum u3ydeHUss MaTeMaTUKU MPU OCBOCHUU
crnermaiasgoctu CIIO.

AJI'EBPA

PasButue nonsatuss o uwmcie. Llenple u panmoHanbHbIe yKcia. /leficTBUTEIbHBIE
qucia. [ lpubausicertvle 8b14UCTCHUAL.
Komnaexcrnvie uucna.

Kopuu, crennenu u Jiorapupmsl

Kopnu u cmenenu. Kopau HaTypaJbHOW CTEIIEHU U3 YHCJIAa U UX cBoMcTBa. CTErneHu ¢
palMoHaIbHBIMU  TIOKAa3aTeIsIMHU, UX cBoucTtBa. CTerneHu ¢ AeUCTBUTEIbHBIMU
nokaszarensaMu. Ceolicmea cmenenu ¢ 0etuCmeUumenbHbviM NOKA3ameiem.

Jlozapugpm. Jlocapugpm uucna. OcHoBHOE NorapupmMuyueckoe TOXKASCTBO. JlecaTuuHble U
HaTypaibHbIe Jorapudmel. [IpaBuna aevictBuii ¢ norapudmamu. [lepexos Kk HOBOMY
OCHOBAHMUIO.

Ilpeobpazosanue anzebpauyecKkux 6bIPAXCEHUIL. [IpeoOpazoBanue palMoOHAIbHBIX,
UppallMOHAJIBHBIX CTEIIEHHBIX, MOKA3aTEIIbHBIX U JIOTApU(PMUUECKUX BBIPAKECHUN.

I Ipakmuueckue 3amnsamus.

Apudmernyeckue JeUCTBUS HAJ 4YWUCIIaMU, HAXO0XXJAEHHE MNPHUOIMKECHHBIX
3HAYE€HUM BEJIMYHUH U MMOTPENTHOCTEN BEIUYHCIEHUHN (a0COTIOTHON U OTHOCUTEIILHOM ),
CPABHEHHE YUCIOBBIX BBIPAKECHUM.

Brraucnenue u cpaBHEHUE KOPHEU. BBINOIHEHNE pacyeToOB ¢ paJuKalaMHU.

Pemenune wuppanmoHanbHbIX ypaBHeHMM. HaxokneHue 3Ha4YeHMHW CTEleHeu C
paluMoHaJIbHBIMU MoKa3zatessiMu. CpaBHeHUE cTeneHel. IIpeoOGpa3oBanusl BeIpaKeHUH,
CcoJZIeprKalliX CTeNeHu. PemeHne noka3aTesIbHBIX ypaBHEHMM.

Pemenue npukiaaHeIX 3a1a4.

HaxosxneHue 3HaueHui jorapudma no npous3BOJILHOMY OCHOBaHMIO. Ilepexon ot
OJTHOTO OCHOBaHHUS K Jpyromy. Beruucienne u cpaBHEeHHUE Jiorapu(MoOB.
JlorapudmMupoBaHre U TOTEHIUPOBAHNE BBIPAKCHUH.

IIpuOnm>xkeHHbIE BBIUHCICHUS W peElLIeHUs NPUKIAJIHBIX 3anad. Pemrenue
Jorapu(pMUUEeCKUX ypaBHEHUN.

OCHOBbBI TPUTOHOMETPUN
OcHOBHbBIC TOHATHS.

Panunannas mepa yria. BpamarensHoe nBukeHue. CHHYC, KOCUHYC, TAHI'€HC U
KOTaAHI'€HC YHuCa.

OcHOBHbBIE TPUTOHOMETPHUUYECCKHE TOXKIAECCTBA.

@®opmynasl npusesieHUus1. Popmynsl ciiokeHus1. Popmynsl yaABOeHUsA. Popmyivl
NOJIOBUHHO20 Y2d.
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IIpeoOpa3oBannss MpoCTEHIINX TPUTOHOMETPHYECKUX BBIPAKEHHN.

IIpeoOpa3zoBanre CyMMBl TPUTOHOMETPUYECKHX (HYHKOUNA B MOPOU3BEACHUE H
OpPOU3BEJICHUSI B CYMMY. Buwipasicenue mpucoHoMempuuecKkux @ynkyuil uepes
MAaH2EeHC NOJIOBUHHO20 ap2yMeHnHmad.

Tpnr0HOMeTpnqec1cne YPABHCHUS U HEPABEHCTBA.

IIpocreiiinue TPUTOHOMETPHUUECKUE ypaBHEHUSI. Ilpocmertiwue
MmpusoHoOMempuuecKue HepaseHcmad.
Oopammnvle mpuzonomempuueckue pynkyuu. ApKCUHYC, apKKOCUHYC, ApKTaHT€HC.

Ilpakmuueckue 3amnamusi.

PanyaHHbI MeTON HM3MEpEHHs YIJIOB BpAIllCHUS U CBA3b C I'PAalyCHOM MEPOM.
OCHOBHBIE TPUIOHOMETPHUYECKHE TOXJECTBA, (OPMYJIbI CJIOKEHUS, YJIBOCHUS,
npeoOpa3oBaHUE CYMMBblI TPUTOHOMETPHYECKHMX (PYyHKIMI B  IPOU3BEJIICHUE,
npeoopa3oBaHUE NIPOU3BEJICHNSI TPUITOHOMETPUUECKUX (PYHKIMI B CyMMY.

IIpocreiie TPUroHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPUUYECKHE (PYHKIIMHU: apKCUHYC, ApKKOCHHYC, apKTaHI'€HC.

®YHKIIUU, UX CBOMCTBA U TPA®UKHU.

@ynuxkyuu. OOIacTh ONPENEICHUS M MHOXKECTBO 3HadyeHuUM; rpaduxk QyHKIUH,
nocrpoeHrue rpadukoB (QyHKLIHUH, 3aJaHHBIX Pa3JIMIYHBIMH CIIOCOOAMMU.

Ceoiicmea  @ynkyuu. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb, OIPAHUUYEHHOCTb,
MePUOTMIHOCTD. [IpOMEXXyTKH BO3pacTaHUs M yObIBaHUS, HAUOObIICE U HaWMEHBIIIEE
3HA4YEHHsI, TOYKM OKCcTpemyma. Ipadwumueckass uHTEepnperauus. llpumepst
(pyHKIMOHATBHBIX ~ 3aBUCHUMOCTEH B  peaJlbHBIX  IIpolleccax W SIBJICHUSIX.
Apupmernueckue onepauuu Hajg (QyHkuusMH. CroxHass GYHKOUSA (KOMITO3UIIMA).
Ilonsmue o mnenpepwvienocmu @ynxyuu.

Oopammnbwie pynkyuu. Obracms onpeoenenus u 061acmes 3HAYEHUU 0OpamHoU QYHKYUU.
I pagpux oopamnoti pynxyuu.

CreneHHble, MOKa3aTeIbHbIE, JorapuMuyecKue 1 TPUrOHOMeTpUUYeckne QPyHKIHM.
OOpaTHbIe TPUTOHOMETPHYECCKHE (YHKIIUH.

Ormnpenesnenus QyHKIHM, UX CBOMCTBA U rpaUKH.
IIpeobGpaszoBanust rpadukoB. [lapanienbHbIM TEPEHOC, CUMMETPUSI OTHOCHUTEIBHO
ocell KoOpAWHAT U CHUMMETPHS OTHOCHUTENBbHO Hadajla KOOPAMHAT, CHUMMETPUS
OTHOCHUTEJIBHO NPSIMOM Y = X, PACTSI>KEHUE U CKAaTHE BJIOJIb OCEU KOOPJAUHAT.

Ilpaxkmuueckue 3amnamusi.

IIpumepsl 3aBHCUMOCTEN MeEXAy II€EPEMEHHBIMH B peaJIbHBIX MpoIleccax H3
CMEXHBbIX aucuuiuinH. Onpenenenue (QyHkumil. Iloctpoenume u uteHue rpaduKoB
¢pynkumii. Mccnenopanue GyHKINH.

CBolicTBa JTMHEWHON, KBaAPATUYHOM, KYCOUYHO-JIMHEMHON M JApOOHO- JIMHEHWHOM
byHKIIMII.

HemnipepriBHBIC U TTIepHOIHYEcKre (PYHKITAH.

CaoiicTBa M Tpauku CUHYcCa, KOCHHYyca, TaHI'€Hca WU KoTaHreHca. OOpaTHbIe
(pyHKIIMU U UX rpadUKH.

OOpatHbie Tpuronomerpuueckue ¢pyHknuu. [IpeodpazoBanus rpaduka QyHKIIHH.

I'apmonunueckue konebanus. [lpuknagapie 3a1a4u.
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IlokazarenbHble, JiorapuMHUUYECKHE, TPUTOHOMETPUYECKHE YpaBHEHHUS WU
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A.

Ilocnedosamenvnocmu. CriocoObl 3a1aHUSI U CBOMCTBA YHCIIOBBIX ITOCIIEA0BATEIILHOCTEH.
Ilonamue o npedene nocieoosamenvrocmu. Cyuwecmeosarue npeoeiad MOHOMOHHOU
oepanuuennou nocaedosamenvrnocmu. CyMMUPOBAHHUE MOCIJIEI0BATEILHOCTEM.
beckoneuno yObIBaroliasi reoMeTpudecKas Nporpeccus U ee cyMmma.

Ilpouszeoonasn. Ilonsitue o mpou3BoAHON (PYHKIIHMH, €€ TEOMETPUUCCKUN U (PU3NICCKHUI
CMBICJI. YpaBHEHHE KacaTeJbHOW K rpaduky GyHKuun. IIpon3BOAHBIE CYMMBEI,
pa3HOCTH, MPOU3BEIACHUs, YacTHbIe. [IpOM3BOJHBIE OCHOBHBIX DJIE€MEHTApPHBIX
¢pyskumii. IlpumeneHne OpPOM3BOMHON K HCCICHOBAHHUIO (PYHKIHU U IIOCTPOCHUIO
rpadukoB. IIpouzeoonvie 0opamuoll @GyHKYyuu u KOMRo3uyuu @GyHKyuu.

IIpuMepsl HCHOJB30BaHUSI MPOU3BOJHON JUIsI HaAXOXJICHUS HAWIy4lIETO
peLIeHUs B IPUKJIAAHBIX 3aj/ladax.

Bropast mpousBoaHasi, €€ TEeOMETPUYECKHl U (PU3UUYECKHH CMBICII.
Haxoyxnenune ckopocTu AJis Imporecca, 3aJlaHHOTo (popMys1oi U rpadpuKoMm.
IlepBooGpa3nass u uHTerpas. [IpuMmeHeHne onpenesIeHHOTO0 UHTErpaia JIsi HaXOXKICHUS
wiomaad KpuBoiluHelHou Tpamneuuun. Dopmyna Hrerorona—Ileitonuna. I[Ipumepst
IIPUMEHEHHUs] UHTerpaja B (PU3UKE U TEOMETPHUM.

Ilpakmuueckue 3aHamusi.

YucnoBasi MOCIEAOBATEIbHOCTh, CIIOCOOBI €€ 3aJaHMsl, BBIYHUCICHUS 4YJICHOB
rnocjgenoBarenbHoCcTH. Ilpenen mocnenoBaTtenbHOCTH. beckoHedHo yObIBaromiast
reoMeTpHUYECKasl IIPOrpeccusl.

IIpousBoaHasA: MEXaHNYECKHUN U T€OMETPUYECKHUN CMBICJI IIPONU3BOIHOM.

VYpaBHeHHe KacareabHOM B oOmem Bujae. IlpaBuna wu  dopmylsl
auddepeHupoBaHUsl, TaOIUIIA IIPOU3BOAHBIX JIEMEHTAPHBIX (PYyHKIIUMN.

HUccnenoBanne (yHKOMHM C TIOMOIIBIO  HOpoOu3BOJHOM. Haxoxnenue
HanOOJBIIETO, HAMMEHBIIIET0 3HAUECHUS U DKCTPEMaJIbHBIX 3HAaUCHUN (PYyHKIINH.

Huterpan m nepBooOpas3nHas. Teopema Hprorona—IJleli6buuna. Ilpumenenue
WHTEerpaja K BBIYHCIIEHUIO (PU3MYECKUX BEJIUWYUH U MUJIOLIAACH.

YPABHEHUS U HEPABEHCTBA.

Ypaseuenusa u cucmemwt ypagnuenuii. PanimonanbHbele, MppallMOHAIBHBIE, IIOKA3aTEIbBHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHHUN, HEPABEHCTB, CUCTEM.
OCHOBHBIE NPUEMBI UX PEUICHUS (Pa3JjIOKEHHE Ha MHOXKMUTEJIM, BBEAEHUE HOBBIX
HEU3BECTHBIX, ITI0JICTAHOBKA, I'paUUeCKUuil METO).
Hepasencmea. PamnonansHele, HppaloHaJIbHbIE, MokKa3aTeJbHbIe u
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE NPUEMBI UX PELICHMUS.
Hcnonvzosanue ceoiicmeé u zpagpuxos pynkuuii npu pewienuu ypasnenuil u Hepagencme. Merton
uHTepBasioB. l3o00pakeHne Ha KOOpPJIAUHATHOU IJIOCKOCTH MHOYECTBA PELICHUI
YpaBHEHUM M HEPaABEHCTB C AByMs NMEPEMEHHBIMU U UX CUCTEM.

ITpuknaaabsie 3a7a4u.

IIpuMmeHeHne MaTeMaTHYECKUX METOJOB JJIsl pELIEHUs CO/IepPKAaTEIbHbBIX 3ada4
U3 pa3IuYdHBIX 00JacTe HAYKHU U MTPAKTUKH.

WnTepnperanys pe3yibTaTa, y4eT peajlbHbIX OTPaHUYEHUM.

Ilpaxkxmuueckue zanamusi.

12



Kopuu ypaBHenwuii. PaBHOCHIBHOCTE ypaBHeHUN. [IpeoOpa3zoBaHne ypaBHECHHM.
OcHOBHBIE IPUEMBI PELLICHUs] YpaBHEHUI. Penlienne cucteM  ypaBHEHMU.
Hcnonb30oBanne CBOUCTB W TpadpukoB (GYHKIOHUN s pEHICHUsS YPaBHECHUM U
HEpPaBEHCTB.

KOMBHHATOPHUKA, CTATUCTHKA U TEOPHS BEPOSATHOCTEI.
DJIeMeHTbl KOMOMHATOPHUKH.

OcHOBHBIE TOHATHUS KOMOWHATOPUKHU. 3aJlaud Ha MOACYET 4YHciia pa3MEelleHUH,
IepecTaHOBOK, coueTaHmil. PerieHre 3ana4y Ha mepeGop BapHUaHTOB.

dopmyna O6unoma HproTtoHa. CBoiicTBa OHWHOMHHAJIBHBIX  KOA(M(PHUIIMEHTOB.
Tpeyronpnuk Ilackas.

DJIeMeHThbI TeOPHH BEPOATHOCTEI.

CoObITHE, BEpOSATHOCTH COOBITHS, CIIOXKECHUE U YMHOXXEHHUE BEPOSTHOCTEH.

llousmue o mnezagucumocmu cobvimuil. /ucKkpemmnas cayyauHas 6eluduHd,
3aKkoHn ee pacnpeoenenusi. Hucnoevie xapaxmepucmurku OUCKPEMHOU CAYYAUHOU
genuuunsl. [lonssmue o 3axone OonbUUX YUCe.

JJIeMEeHThI MATEMATHYECKON CTATHCTUKH.

IlpencraBinenue nmaHHBIX (TaOIHUIIBI, JUarpaMmbl, TpadUKH), ceHeparbHasl
COBOKYNHOCMb, 6blOOpKa, cpeoHee apupmemuueckoe, meouana. Ilonamue o
3a0avax mMamemamudyeckol CmamucmuKu.

Pewenue npakmuueckux 3a0ay ¢ npuUMeHeHUeM 8epPOSIMHOCMHbIX MemOoO08.

IIpaxkxmuueckue zanamusi.

Hctopus pa3zBUTHSI KOMOUHATOPUKH, TCOPUH BEPOSITHOCTEH U CTATUCTHUKHU U UX
poib B pa3iu4YHBIX cdepax UYeJOBEUECKOW IKU3HedesaTelabHOCTH. I[IpaBuna
KoMOuHaTopuku. PernieHmne kKoMOWMHATOPHBIX 3ajiad. Pa3merneHwusi, codyeTaHUs U
IEepPECTAaHOBKH.

bunom HeroroHna u tpeyronsHuk Ilackans. IIpukinansabeie 3anauu.

Kiaccuueckoe ompenesnieHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOopeMa O
CyMM€  BEpOATHOCTEH. Bprumcinenue  BepositTHocTted.  llpukimanHele  3amadu.
IIpencraBneHne YMCIIOBBIX JaHHBIX. lIpuknanHele 3agaun.

I'EOMETPUA

I[IpsiMble ¥ MVIOCKOCTH B MIPOCTPaHCTBe.

B3aumHoe pacnosiokeHue AByX NpsSMbIX B mpoctpaHcTBe. llapamnenpHoCTh
OpsiMOM U TIOCKOCTHU. [lapanneasHOCTh MIIOCKOCTEN.

IlepnneHAUKYJIAPHOCTHh MPSAMOM M MJIOCKOCTH. [leprieHauKynsip U HaKJIOHHAs.
VYTroa Mexay OpsiMOr M IUIOCKOCThIO. JIByrpaHHBIN yTroJI.

Yron Mexay miockocTsiIMU. I lepneH AnKyIsipHOCTE IBYX IIJIOCKOCTEM.

I'eomerpuueckue mnpeoOpa3zoBaHUs IIPOCTPAHCTBA: IapauICIbHBIN IIEpeHocC,
CUMMETpPHUSI OTHOCHUTEJIBHO IIOCKOCTH.

ITapamnenpHO€ mTpOEKTUpPOBaHUE. [l1owadsb OpmMoOcOHANBLHOU NPOEKYUU.
N300pakeHue NpOCTPaHCTBEHHBIX (UTYDP.

I Ipaxkxmuueckue zanamusi.

HpI/ISHaKI/I B3aMMHOTO PAaACIIOJIOKCHHUSA IIPAMBIX. VYrona MCXKAY MNONpAMBIMHA.
Bzaumnuoe PacCITOJIOKCHHUC TIPSIMBIX U IIOCKOCTEH. HepHCHILI/IKyJ'IHp H HAKJIOHHAasl K
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IUIOCKOCTH. YTOJ MEXIy MpsAMOM ¢ IUIOCKOCThIO. TeopemMbl O B3aWMHOM
PAaCIIONIOKEHUHU MPSIMOM U IJIOCKOCTU. TeopemMa o TpexX NeprneHaAuKyJIspax.

IIpu3Haku u CBOWCTBA MapayyICJIbHBIX U MEPHEHAUKYISIPHBIX IIJIOCKOCTEM.

PaccTrositHue OT TOYKM JI0 IJIOCKOCTH, OT IPSIMOM A0 IJIOCKOCTH, PACCTOSIHUE
MEXIAYy  IUIOCKOCTSMH, MEXKJAY  CKPEIIUBAIOMIMMHUCS  HOPSAMBIMH,  MEXIY
OPOU3BOJILHBIMU (GUTYpPaMHU B IPOCTPAHCTBE.

[TapannenbHOE TMPOEKTUPOBAHME U €ro cBoucTBa. Teopema o niowaou
OpMO2OHANILHOU  NPOEeKYUU MHO20Y207IbHUKA. B3aumnoe pacnoJsiokeHue
MPOCTPAHCTBEHHBIX (UTYD.

MHOrorpaHHMKH.

Bepiuunsbl, pedpa, rpaHu MHOTOTpaHHUKa. Pazeepmra. Muozozpanmuwvie yenvl.
Buvinyknvie mnococpannuku. Teopema unepa.

ITpuszma. Ilpsimast u Haxronnas nipusMa. IlpaBunbHas npusma. [lapamnenenunen.
Ky®6.

IIupamuna. IlpaBunpHass nupamuna. YcedeHHas nupamuzga. Terpasap.
CumMmmMmeTpuu B KyOe, B apajuieJIeIIIIe/ie, B IPU3ME U IUPAMUIE.
Ceuenus Ky0a, IPU3MBbI U TUPAMUIBI.
IIpencraBienue O NOpPaBWJIBHBIX MHOTOTPaHHHKaX (TeTpalrape, Kybe, okTa’ape,
JOOJIeKadApe U NKOCa’Ape).

Tesia U MOBEPXHOCTH BpalIEHUS.

Hunuaap M KoHyc. YcedeHHbIM KoHyc. OcHOBaHHE, BBICOTa, OOKOBas
NOBEPXHOCTh, OOpa3yroiasi, pas3BepTrka. OceBble CEUEHUSI U  CEUCHUSI,
napajuiejibHble OCHOBAaHUIO.

lap u cepa, ux ceuenusi. KacarenbHast JI0CKOCTh K cepe.

I/IsMepe}mﬂ BIreoOMETpHUMA.

O0neMm u ero uzmepernue. MarerpansHas dopmysia oobema.
dopmynel  o0beMa Ky0a, MOpSIMOYrojbHOTO mMapaljieljienunena, IPU3MBI,
nuauHapa. Popmynbl 00beMa NUpaMHUABI U KOHYCA.

@dopmMyIibl NIOIIAAN TMOBEPXHOCTEH HNUIHMHApPA U KoHyca. Popmynbl oObema
miapa | riomaau chepsl.

I[Togo6ue Tesn. OTHOIICHUS TUIONIAJIEH MOBEPXHOCTEN U 0OBEMOB MOTOOHBIX Tel.

I Ipaxkxmuueckue 3amnsamusi.

PaznuuHble BUJBI MHOTOTpaHHUKOB. Mx m3obOpakenusi. CedyeHus, pa3BepTKHU
MHOTrOrpaHHUKOB. [lmomanes moBepxHocTH. Buasl cuMMeTpuil B IIPOCTPAHCTBE.
CumMmMeTpusi TE€J BpallleHWsIT W MHOTOIPaHHUKOB. BrerauncieHnwe miomiazied u
00BEMOB.

KOOPAUHATBI 1 BEKTOPBI.

IIpssmoyronbHas (aekapToBa) CUCTEMa KOOpJAMHAT B mpocTtpaHcTBe. Popmyra
PACCTOSIHUSI MEXAY ABYMSI TOUKaMU. Y paBHEHUS CPEPbl, nIOCKOCMU U NPAMOU.

Bektopsl. Monyns BekTopa. PaBeHcTBO BeKTOpOB. ClI0O)KEHHE BEKTOPOB.
VYMHOXKE€HHE BEeKTopa Ha yuciio. Pa3znokeHue BeKTOpa MO HaNpaBIEHUSIM. YTOJ
MEXAy AByMs BekTopamu. lIpoekuuss Bektopa Ha ock. KoopamHaTel BeKTOpAa.
CxkanspHoe Npou3BEeA€HUE BEKTOPOB.
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Hcnons3oBanue KOOpaAuHAT M BCKTOPOB IIpHU PCIICHHHW MAaTEMAaTHYCCKHUX H
IIPUKIJIIAJAHBIX 3a1a4.

Ilpakmuueckue 3amnamusi.

Bektoprl. [leiictBusi ¢ BekTtopamMu. JlekapToBa cucrtemMa KOOpAMHAT B
IIPOCTPAHCTBE.

VYpaBHEHHE OKPY>KHOCTH, c(depbl, IUIOCKOCTU. PaccTrossHMe MexXay TOYKaMH.
JelictBusi ¢ BeKTOpaMH, 3aJaHHBIMU KoopauHaTamMu. CKaJsipHOE TIIPOU3BEIACHUE
BEKTOpPOB. BekTopHOe ypaBHEeHHE NPsSMOl M MIJIOCKOCTH. lcmonb3oBaHHE BEKTOPOB
IpU JI0KA3aTEJIBCTBE TEOPEM CTEPEOMETPUH.

Jsisi  BHEAyAUTOPHBIX 3aHSITUM CTYJEHTaM Hapsjay C pelIeHHueM 3ajad U
BBIIIOJITHEHUSI NPAKTUYECKUX 3aJaHuil IMpeaararoTcss TEMbl HCCIIEI0BAaTEIbCKUX U
pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEpPHUH OTICIBHBIX MEIKHX 33Jad |
YIIpaXXHEHUM TIpeajlaraloTcsl CIO’KETHBIC 3aJaHusl, TPeOyrole JUIMTeIbHOU paboThl B
paMKax OJHOW MaTeMaTH4YeCKOM CUTyallud. OJTH TeMbl MOryT OBITh Kak
WUHAUBUAYAJIBHBIMU 33JITaHUSMHU, TaK U I'PYNHOBBIMU IJIsI COBMECTHOIO BBIINOJIHEHUS
HCCJIEJIOBAHMSI.

Ilpumepnoie memot peghepamos (00K1a008), UCC1€006AMENbCKUX NPOEKMOE.

HemnipepsiBHBIE 1pOOH.

ITpuMeHeHue CI0KHBIX NPOLICHTOB B DKOHOMHUYECKNX pacyeTax.
[TapannenbHOE TIIPOESKTUPOBAHUE.

Cpennue 3Ha4€HUSI U UX IPUMEHEHHE B CTaTUCTHUKE.
BekTopHoe 3aianue NpsAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxxeHue rapMOHHYECKUX KOJI€OaHU M.

I'padpmueckoe penienne ypaBHEHU 1 HEPABCHCTB.
IIpaBunbHBIE U NOJIYyNIPaBUJIbHBIE MHOTOTPAHHUKU.
Konuueckne ceueHnst 1 UX IPUMEHEHHE B TEXHUKE.
IMTonsiTne nuddepeHnmana U ero MPUIOKEHHUSI.

CxeMbl HOBTOPHBIX UCTIbITaHUN bepHynu.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C  IapaMETPOM.

2.1.Kosim4ecTBO 4aCOB HA OCBOCHHE NPOTrPaAMMbI Y4eOHOH 1M CIMIIJIMHBI
CnemmanpHocth 13.02.11 TexHuueckass HSKCIUTyaTalldss W OOCTY)XKHUBAHHE JJICKTPUUYECKOTO H
AIIEKTPOMEXAHUUECKOr0 000py10BaHUs (110 OTPACIISIM)

[Ipu  peanmuzanum  cojepkanust  oOme0Opa3oBaTeNbHOW  Y4EOHOW  JTUCIMIUIMHBI
«MaremaTuka» B TMpefenax OCBOCHHS MPOTrpaMMbl TIOATOTOBKH CHEHAIIUCTOB
CpeaHero 3BeHa yueOHas Harpys3Ka CTyJE€HTOB COCTAaBIISET:

Buj ydyeOHoii padoTsl Koauyecrso
4acoB

O6béM obpasoBatebHOl Harpy3ku (BCETO) 280
OO0s3aTenbHas ayIUTOpHAs yaeOHast Harpy3ka (BCero) 262

B TOM UHCIIE:

JIEKIIUHA 78
MpaKkTHYeCKre paboThI 184
KOHCYJIbTALIIH 12
UtoroBast arrectauus 8 hopme sK3ameHa 6

15



2.2. TemaTnuyeckoe NJaHNPOBaHME.

Bupn yueonoit pabotsi

KoaunuecTBo yacos

Aynuropnble 3anatus. Coaepxanue o0ydeHust

BBenenue 2
Pa3BuTHe noHsITHUS O YUCITIC 12
Kopnu, crenienn u morapugmMbl 30
IIpsimMble ¥ MIIOCKOCTU B NPOCTPAHCTBE 22
KombGunaTopuka 12
KoopaunaTte! 1 BEKTOPBI 18
OCHOBBI TPUTOHOMETPHUH 35
dysknuu ¥ rpapuKu 20
MHoTOrpaHHUKU U KPYTJIbIE TEla 30
Hauana maTtemaTudeckoro aHajamsa 28
HuTerpan u ero npuMeHEHHE 17
DJIEeMEeHThI TEOPUU BEPOSITHOCTEH U MaTEeMaTUUECKOM 14
CTAaTUCTUKH
YpaBHEHHS 1 HEpABEHCTBA 22
Hroro 262
B 1.u.
Ne Bcero
HaumeHnoBaHue TeMbl, 3aHATHS NPaKTH-
ypoka 4acoB
YeCKHX
1-2 Beenenue. 2
Paszoen 1. Pazeumue nonamue o uucie 12 8
3-4 JleicTBuTenbHble yncina. [IpuOarkeHHbIe BBIYUCIECHUS. 2
5-6 OTtHocuTeNbHAS ¥ A0CONTIOTHAS MOTPEUTHOCTH. 2
IIpakTHyeckoe 3ansaTue Nel.
7.8 Brimonnenue apudpmMeTnueckux AeMCTBHUIA HaJl YUCIAMU. 5 5
CpaBHEHHE YHCIIOBBIX BBIPAKCHHIA.
9-10 Haxoxaenne mprOIMKEHHBIX 3HAYCHUH BEJTMINH 1 5 9
MOrPEMIHOCTEN BBIYMCICHUIN
11-12 | Pemmenue 3a1ad. 2 2
KomriekcHsie yncna.
13-14 2 2
IIpoBepounas paGora Nel.
Pa3zoen 2. Kopnu, cmenenu, nozapughmol 30 20
15-16 Hctopuueckoe BBeICHUE. 5
Kopens n-it crenenu. CBoICTBa paiuKaioB.
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CreneHb ¢ pallMOHAIBHBIM U J€HCTBUTEIbHBIM

17-18 . . 2
nokaszareneM. CBOICTBa cTeneHel.

19-20 | Jlorapudmel. CBoiicTBa jorapumoB. 2

21-22 | Ilepexom OT OAHOTO OCHOBaHUs Jiorapudma K Jpyromy. 2

93-94 [IpeoOpa3oBaHue BbIpax)EeHH, COIEPIKALIUX PAJAUKAIIBI U 2
CTETICHH.
IIpakTuyeckoe 3ansitue No2.

25-26 | CpaBHEHHE KOPHEH M CTETICHEH. 2 2

27-28 | Pemenue nppannoHaibHBIX YPaBHEHUH. 2 2

29-30 | Pemenue moka3aTenbHBIX YPABHCHHIA. 2 2

31-32 | Pemenue npuKIaaHBIX 3a/1a4. 2 2
IIpakTHyeckoe 3ansitue Ne3.

33-34 Haxoxxnenue 3naueHuit norapugma 1o npou3BoIbHOMY 2 5
OCHOBAHHUIO.

35-36 [lepexon oT oAHOTO OCHOBaHUS Jlorapudma K Apyromy. 5 9
[IpumeneHnue cBOWCTB JIOTapu(MOB.

37-38 CpaBuenue norapugpmos. ﬂOfapH(bMHpOBaHHe u 9 9
MOTEHIIPOBAHNE BBIPAKEHHIA.

39-40 | Pemenwue norapuMUUECKUX ypaBHEHUH. 2 2

41-42 [TpubnuxeHHbIE BBIYUCICHUS U PELICHHE TPUKIaTHBIX 2 9
3ajad.

43-44 O60061eHre MaTepuana 1o pasuemny. 2 9
IIpoBepounasi padGora Ne2.

Pazoen 3. Ilpamvle u naiockocmu 8 npocmpancmee 22 16

45-46 OcHOBHBIE TIOHSATHS cTepeoMeTpun. Bzaumuoe 2
pacroJoKEeHUE MPSMBIX B IPOCTPAHCTBE.

47-48 | IlapayuienbHOCTH MPSIMBIX U TUIOCKOCTEH. 2

49-50 | IlepneHIUKYISIPHOCTD MPSIMBIX M IJIOCKOCTEH. 2
IpakTuyeckoe 3ansaTue Ned,

51-52 | Pemienue 3a7a4 Ha MPUMEHEHNE aKCHOM CTEPEOMETPHUH. 2 2
Pemienue 3a1a4 Ha napayuieaIbHOCTh MPSIMON U

53-54 2 2
TUTOCKOCTH.

5556 [Tpu3HAaKHM B3aMMHOTO PACMIONIOKEHHS MTPSIMBIX B 5 5
npocTtpaHcTBe. HaxoxaeHue yria Mexay npsiMbIMH.

57.58 Pemenue 3amau Ha TMPUMEHERHE NMpH3HaKa U CBOWCTB 5 5
napajuieNIbHbIX MIOCKOCTEH.

59-60 Pemenue 3aa4 Ha MEPICHIUKYISAPHOCTD IPSIMOH U 5 5
IJIOCKOCTH, TEOPEMBI O TPEX NEPIEHANKYIIpaAX.
Haxoxxnenne aByrpanaoro yria. Pemenue 3amaq Ha

61-62 | mpuMeHEeHUe MpU3HaKa MEPHEeHIUKYIIPHBIX 2 2
IIJIOCKOCTEM.
Paccrosaus B mpoctpanctse. [lapannensHoe

63-64 | mpoektupoBaHue. Teopema o nIOWAOU OPMOSOHATLHOU 2 2
NPOeKyUYU MHO20Y20IbHUKA.

65-66 B3aumHoe pacnonoxeHne NpocTpaHCTBEHHBIX (pUryp. 2 2
IIpoBepounasi padGora Ne3.

Pa3zoen 4. KomOunaropuka 12 8

67-68 HcTopus pa3BUTHSI KOMOMHATOPUKH U €€ POJIb B 2
pasIUUHBIX c(hepax deT0BEYSCKON KUZHEIEATETLHOCTH.

69-70 | OcHOBHBIC MOHATHSI, TPABHJIa KOMOMHATOPHUKH. 2
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IIpakTHyeckoe 3aHsaTHE Nod.

71-72 | Pemenue 3a1a4 Ha MEPECTAHOBKH, Pa3MEIICHUS 2 2
73-74 | HaxoxmeHue 4yucia COYeTaHu!iA. 2 2
75-76 | Pemenne koMOMHATOPHBIX 3a/1a4. 2 2
bunom Herotona u tpeyronbauk [lackans.
77-78 2 2
IIpoBepounasi pabora Neq.
Pazoen 5. KoopauHaTbl 1 BEKTOPbI 18 12
79-80 | BekTopsl B mpocTpancTBe. JIeHCTBUS ¢ BEKTOpAMH. 2
81-82 | KomnmHeapHble, KOMIUTaHAPHBIE BEKTOPBI. 2
83-84 | CxamsipHOE MPOU3BEACHNUE BEKTOPOB. 2
IlpakTHyeckoe 3ansaTue Ne6.
JlekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
85-86 . 2 2
JleHcTBUS ¢ BEKTOpaMH.
87-88 | KoopauHaTel TOUYKH M KOOPIWHATHI BEKTOPA. 2 2
89-90 | Pemienue mpocTeHuX 3a7a4 B KOOpAUHATAX. 2 2
91-92 [Tpumenenne GhopmMy CKaISIPHOTO MPOU3BEACHUS 5 9
BEKTOPOB.
93-94 VYpaBHEHHE OKPYKHOCTH, c(hepbl, MIOCKOCTH. 5 5
BekTopHoe ypaBHEeHHE NPSIMOM U TJIOCKOCTH.
Vcnonb30BaHue BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM
95-96 2 2
crepeomerpuu. KonTposabHasi padora Nel.
Pazoen 6. OCHOBBI TPUTOHOMETPUH 35 27
97-98 Hcropuueckoe BBeI€HUE, CBA3b C TEOMETPUEH. 9
OCHOBHBIE TIOHSTHS TPUTOHOMETPHH.
Il cemecTp
99-100 | OcHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA. 2
101-102 Hpeo6pa30vBaHHe NPOCTEHIINX TPUTOHOMETPHUIECKUX 5
BBIp)KEHUII.
103-104 | TpuroHomeTprUeCKHe YpaBHEHUS U HEPABEHCTBA. 2
IpakTuyeckoe 3ansaTue Ne/.
105-106 PaI[I/IaHHLII/IVMCTOJIVI/ISMepeHI/ISI YTJIOB BPAICHUS U CBSI3b 5 5
C rpaJyCHON Mepoi.
107-108 Pemrenue 3a1a4 Ha MPUMEHEHUE OCHOBHBIX 5 5
TPUTOHOMETPHUYECKUX TOXKIECTB.
109-110 | ®opMyIbl IPUBEICHHUS. 2 2
111-112 | dopMysbl CIIOKEHUS], YIBOCHHUS. 2 2
113-114 | ®opMysbl HOJOBUHHOTO YTIIA. 2 2
115-116 | IIpeoOpazoBaH¥e TPUTOHOMETPUIECCKUX BBIPAIKCHHIA. 2 2
IIpeoOpa3oBanue CyMMBbI TPUTOHOMETPUUECKHUX
117-118 . 2 2
(GyHKIMH B MPOM3BEJICHHUE U MIPOU3BENICHHS B CYMMY.
IIpakTHyeckoe 3ansitue Ne§.
119-120 | ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHCIIA. 2 2
121-122 | Pemienne npoCTEUIINX TPUTOHOMETPUUECKUX YpAaBHEHHUH| 2 2
123-124 | Pemienne npoCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHHUH| 2 2
125-126 | PemeHnie TPUTOHOMETPUYECKIX YPaBHEHUH. 2 2
127-128 | PemieHne TpUrOHOMETPUYECKHX YPaBHEHUH. 2 2
129-130 Pemrenne npocTeHmmx TpUrOHOMETPUIECKHX 9 5
HEPaBEHCTB.
131 IlpoBepouHas pagora Ne5. 1 1
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Pazoen 7. ®DyHKUHMHU U rpapuKu 20 11
132 Ilepemennbie. @yHKIUSA U €€ TpaduK. 1
133-134 | CpoticTBa pyHKIUH. 2
135-136 | IlpeoOpazoBanue rpadukoB HyHKIIHIA. 2
137-138 CrenenHasi, moka3aTenbHast U Jorapumuyeckast 5
hyHKIHH.
139-140 | O6parubie Gpynkimu. [IpeodpasoBanue rpaduKoB. 2
IIpakTuyeckoe 3ansaTue Ne9,
[Toctpoenue u uteHne rpapuKoB PyHKIIHIA.
Uccnenoanue Gpynkumii. CBoHcTBa JIMHEHHOM,
141-142 . o o 2 2
KBaJ[paTUYHOM, KYCOUHO-TUHEHHOU U IPOOHO-IMHEHHOM
GhyHKIHIA.
HenpepsiBable 1 iepuoanyeckue GyHkiuu. CBOMCTBA U
143-144 2 2
rpadMKu CHHYCa, KOCHHYCa, TAHT€HCAa U KOTAHT'eHCa.
145-146 O6pUaTHLIe TPUTOHOMETpUUYECKHE (QYHKIIMH, UX 9 9
CBOMCTBA U IpaUKHU.
147-148 | Pemenue nmoka3areabHbIX, JOTapUPMUYECKUX 9 9
YPAaBHEHUH U HEPaBEHCTB.
149-150 | PemieHue TpUTOHOMETPUIECKUX YPaBHEHUH U 5 2
HEpPaBEHCTB.
151 IIpoBepounasi paGora Ne6. 1 1
Pazoen 8. I'eomerpuyeckue Tesa 16 11
152 I'eomerpus n apxurekrypa. I11aTOHOBEI M apXUMENOBBI 1
Tena.
153-154 | Ilpu3ma, nupaMua U UX pa3BepPTKH. 2
155-156 | Kpyrnbie Tena v uX pa3BepTKU. 2
IIpakTuyeckoe 3ansitue Nel0.
157-158 | IlocTpoeHue ceyeHuH. 2 2
159-160 | Pemenue 3ajau Ha MHOTOTPaHHUKH. 2 2
161-162 | Pemenue 3a7a4 Ha Tea BpaIICHUSI. 2 2
163-164 Pemienue 3a1a4 Ha BIMCaHHBIE M ONMCAHHBIE 2 9
reOMETPHUECKHUE TN
165-166 | CummeTpuHst MPOCTPAHCTBEHHBIX TEJ. 2 2
167 IIpoBepounasi paGora Ne7. 1 1
Pazoen 9. Hauana MaTeMaTH4eCKOr0 aHAJIN3A 28 19
168 YncnoBasi MOCIe0BaTEIEHOCTD M €€ TIPEJIe. 1
169-170 | Ilonstue npousBoaHoM. [IpaBuia nuddepeHunpoBanusl. 2
171-172 | Ilpou3BogHBIE OCHOBHBIX 3JI€MEHTapHBIX (QYHKIIHUI. 2
173-174 | I'eoMeTprU9eCKHd CMBICI TPON3BOTHOM. 2
175-176 | dusndeckuii CMBICT POU3BOTHOM. 2
IIpakTHyeckoe 3ansaTue Nell.
177-178 | Ilpumenenue npasui 1 popmyn nuddepeHunpoBaHusl. 2 2
179-180 BBI'—II/ICJ'ISHI/Ie MIPOU3BO/IHBIX 3JIEMEHTAPHBIX M CIIOKHBIX 5
(GyHKIHH.
181-182 Pemenue 3aiau Ha hgexaHquCKHﬁ U T€OMEeTPUYECKUN 2 9
CMBICIT IPOM3BOJTHOM.
183-184 Bropas pOM3BOAHAS, €€ reOMETPUUECKUI U 2 9
(bu3nyecKuil CMBbICII.
185-186 HaxoxxaeHune npomMeKyTKoB MOHOTOHHOCTH, 2 9
KCTPEMYMOB (DYHKIIHH.
187-188 | IlpumeHeHue NpOU3BOAHOM K MCCIIEJOBAHUIO (DYHKIUU 2 2
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Y TTIOCTPOEHUIO TPauKOB.

[TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKITHH

189-190 2 2
Y TTIOCTPOEHUIO TPauKOB.

191-192 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAUYCHHS 5 5
byHKIHH.

193-194 Hcnonp30BaHne MPOU3BOAHOM JITsI HAXOXKICHHS 5 5
HAWTYYIIEro peleHus B MPUKIAIHbIX 3a/1a4ax.

195 IIpoBepounasi padora Ne8. 1 1
Pazoen 10. UHTerpaj u ero npuMeHeHue 17 10
196 [Tonstue nepBooOpasznou. [IpaBuna HaXOXKACHUS 1

11EpBOOOPA3HBIX.

197-198 FeOMeTpI/I‘leCE(I/II/I cMmbIca uHTerpana. ®opmyina 2
Herotona-Jleiitbnuna.

199-200 | Brryncnenue miomaaeil GUryp ¢ moMoIbio HHTErpaia. 2
IIpakTnyeckoe 3ansTue Nel?2.

201-202 | HaxoxkeHue nepBooOpa3HOi. 2

203-204 BLI:{I/ICJ'IGHI/IG uHTerpana o gopmyne HproToHa- 9
JleiiGHMIA.

205-206 [Ipumenenue ornpeneaeHHOro HHTErpaja s 9 9
HAXOXKJICHHS TUIOIMIAH KPUBOJIMHEWHOW TPaNCIHH.

207-208 | Haxoxnenue miomaau GUrypsl ¢ moMoIbI0 HHTErpaa. 2 2

209-210 [Tpumepsl mpuMeHEHUsT WHTErpaia B QU3NKE U 5 9
TC€OMETPHH.

211-212 | O606menue no pazaeny. [lpoBepounas padora Ne9. 2

Pazoen 11. N3mepeHusi B reoMeTpHH 14 10
[TonsTre muomaau u o0bemMa, UX CBOWCTBA.

213-214 | ®opmyisl 00BeMa | IO TOBEPXHOCTH 2
MHOTOIPaHHHUKOB.

915-216 ij)_[pMyHLI 00BbeMa ¥ TUIOMIAIN TIOBEPXHOCTH KPYTJIBIX 5
IIpakTHyeckoe 3ansitue Nel3.

217-218 Brrauciienne o6bemMa 1 IO MOBEPXHOCTH 5 2
MHOTOIPaHHHUKOB.

919-220 Brrauciienne o6bema 1 IO MOBEPXHOCTH 5 2
MHOT'OI'PaHHHUKOB

991-222 Brrauciienue o6bemMa 1 TUIOIaan MOBEPXHOCTH 5 5
KpPYTJIBIX TETl.

993-994 Brrauciienne o6bemMa 1 IO MOBEPXHOCTH 5 5
KPYTJIBIX TETl.
OTHoOIICHHE TUIOMIA/IeH TOBEPXHOCTEH U 00HEMOB 2

225-226 2
no100HbIX Ten. IIpoBepounas padoraNel0.

Pazoen 12. Teopusi BeposiTHOCTEH 14 10

227-228 | DneMeHTHl TEOpUHU BEPOSITHOCTEH. 2

229-230 | DieMeHTh MATEeMaTHICCKOW CTATUCTHKH. 2
IIpakTHyeckoe 3ansaTue Nel4.

931-232 Knaccndeckoe onpezenenue BeposiTHocTH. CBOMCTBA 2 9
BEPOSTHOCTH.

233-234 | BeluncieHune BeposiTHOCTEH. 2 2

235-236 | Pemenue 3aa4 Ha MPUMEHEHUE TEOPUH BEPOSTHOCTEH 2 2

237-238 | HMcnionb30BaHuE BEPOSATHOCTEH MPH PEeLLICHUU 2 2
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IMPUKJIAAHBIX 3a1a4.

HpeHCTaBHCHI/IC YHUCJIOBBIX JAHHBIX

239-240 IIpoBepounas padora Nell. 2 2

Pazoen 13. YpaBHeHUS] M1 HEPaBeHCTBA 22 20

241-242 Anrebpanueckue ypaBuenus. Ucropus. MccienoBanue 2
JIMHENHBIX U KBaIPATHBIX YPABHEHMIA.
IIpakTuyeckoe 3ansaTue NelS.

243-244 KopHu ypaBaeHui. PaBHOCI/EHBHOCTB YpaBHEHHUM. 2 5
IIpeobpa3oBaHue ypaBHEHHUH.

245-246 | OCHOBHBIC IPUEMBI PEIICHUS] YPABHEHUIA. 2 2

247-248 Pemenue paioHaabHbIX YpaBHEHHM, HEPABEHCTB U UX 2 2
CHCTEM.

249-250 Pemenne uppannoHalbHbIX YpaBHEHUH, HEPABEHCTB U 2 5
UX CHCTEM.

951-952 Pemenne nokasarenpHbIX YpaBHEHHI, HEPaBEHCTB U UX 5 9
CHCTEM.

253-254 Pemenune norapupMuveckux ypaBHEHH, HEPaBEHCTB U 9 9
UX CHUCTEM.

055956 Pemrenne TpUroHOMETPUUECKUX YpaBHEHUN U 5 9
HEPABEHCTB.

957.958 Pemrenne TpUrOHOMETPUYECKUX YPAaBHEHHIH, 9 9
HEPABEHCTB U UX CHUCTEM.

259-260 Hcnons3oBanue CBOHCTB 1 rpaduKoB GyHKIMHA 1151 2 9
pelieHrs ypaBHEHUH U HEPABEHCTB.

261-262 | O606menue no pasaeny. KonrpoabHas padora Ne2. 2 2

Hroro: | 262 184
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3. XAPAKTKPUCTUKA OCHOBHbIX BUJOB JEATEJIBHOCTHU CTYJIEHTOB

Conepixanne XapaKTepuCTHKA OCHOBHBIX BH/I0B /IeATeJILHOCTH CTY/ACHTOB (HA
00y4eHus YPOBHe y4eOHBIX JeiCTBHIA)

BBenenue O3HaKOMIJIEHHUE C POJIbIO MAaTEMAaTUKHU B HAYKE, TEXHUKE,
OKOHOMHUKE, HHPOPMAITHOHHBIX TEXHOJIOTHUSIX U MPAKTUIECCKOM
AesSITeIbHOCTH.
O3HakoOMJICGHHUE C LIEJISIMHU U 3a/la4aMU U3yUYEeHUSI MaTeMaTUKHU

AJITEBPA

Pa3Burtue Breimonaenue apupMeTHIECKUX JISUCTBUN HAJT YMCIIaMH,

NOHATHS 0 codeTasl YCTHbIC U TUCbMEHHBIC IPUEMBI.

qucie Haxoxaenue npuOIMKeHHBIX 3HAYCHUN BEJIIMYUH U

MOTPELTHOCTEH BBIUMCIIEHUH (A0COTIOTHON U OTHOCUTEIBHOM);
CpaBHEHHE YHCJIOBBIX BBIPAXKEHUM.

HaxosxneHnue ommbok B npeoOpa30oBaHUSIX U BBIUYUCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IIPOrpaMMBbl)

KopHunu, O3HaKOMIJIEHHE C TOHATHUEM KOPHS N-U CTEII€HU, CBOMCTBaMU
CTeNeHH, paauKaJioB U ITpaBUJIaMU CPAaBHEHUSI KOpPHEM.
Jorapugmsl DopMyIUPOBAHNE OIIPEACIICHUSI KOPHSI U CBOMCTB KOPHEM.

Bpraucienue u cpaBHEHUE KOPHEU, BBIIIOJIHEHNE ITPUKUIKHU
3HaueHwus1 KopHsi. [I[peoOGpa3zoBaHne YHMCIOBBIX U OyKBEHHBIX
BBIPAXXECHUM, COAECPIKAILUX PaauKaibl. BEIIIOJIHEHNE pacdyeToB
o opMyiiaM, CoAeprKalUuM paguKalibl, OCYIECTBIISAA
HEO0OXOIUMBIC TTIOJCTAHOBKH I TIPe0Opa3OBaHUS.

OnpenesieHHEe paBHOCWIBHOCTU BBIPAXKECHUH C paJiuKalaMHU.
Pemenne mppanyoHaJIbHBIX YPaBHEHUM.

O3HaKOMJIEHHUE C TIOHSITUEM CTEIEHHU C JIEUCTBUTEIbHBIM
nokasareseM. HaxoxxaeHue 3Ha4eHU CTEEHU, UCTIOJIb3YsI IIPU
HEO0OXO0/IMMOCTH UHCTPYMEHTAJIbHBIE CPEACTBA. 3allMChIBAHUE
KOPHsI N-i CTENEHHU B BU/JIE€ CTEIIEHU C APOOHBIM MTOKa3aTEIEM U
Hao00OPOT.

dopmynupoBaHHUE CBOMCTB CTEIICHEU. Bbpluncienue crenexeu ¢
panroOHaNbHBIM TOKA3aTEJIEM, BBIIIOJTHEHUE MPUKUAKH 3HAYECHUS
CTCIEHU, CPABHECHUE CTEIICHEU.

IIpeoGpa3zoBaHne YHCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COZEeprKallUX CTEIIEHU, IPUMEHsIS CBOlicTBa. Pemienue
MOKa3aTeJIbHBIX YPAaBHEHUMH.

O3HakoMJIEHHE C IPUMEHEHHEM KOPHEHN U cTeneHed npu
BBIUYMCIICHUU CPEIHUX, NEJIEHUU OTPE3KA B «30JI0TOM CEUYCHUN.
Pemenne NpuKIaaHpIX 3a1a4 HA CIOYKHBIE ITPOLIEHTHI

BrinonmHenue npeoOpa3zoBaHuil BRIPAKEHU U, TPUMEHEHHE
IIpeobpasoBanue | §opny, CBA3AaHHBIX CO CBOMCTBAMHE CTEIIEHEH U JTOrapH(MOB.
anredpamveckuX | Orpenenenue 06IACTH HOMYCTHMBIX 3HAYCHHUIH

BBIPAKCHHH sorapuMHUUECKOro BeIpakeHus. Pemenne norapudpMuyeckux
YpaBHEHUN
OCHOBBI TPUTOHOMETPUH
OcHoBHbIE HN3yueHnue pagaHHOrO METOZla U3MEPEHUS YIJIOB BpallleHUs U
NOHATHSA WX CBSI3U € TpaJycHOU Mepoii. 306pakeHue yrioB BpallieHUs
Ha OKPY’>KHOCTH, COOTHECEHUE BEJIMUMHBI yIJla C €r0
PacIHoJIO)KEHUEM.
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DopMyJIHUPOBAHUE OIPEICIICHUN TPUTOHOMETPUUYECKHX
(yHKIMH 13151 yTIIOB HOBOPOTA M OCTPHIX YTJIOB
OPSIMOYTOJILHOTO TPEYTOJIbHUKA U OObSICHEHUE UX

OcHOBHBIE TPUTO-
HOMeTpHYecKue
TOKIECTBA

ITpuMeHeHne OCHOBHBIX TPUTOHOMETPHUUYECKUX TOKAECTB IS
BBIYHCJICHUS 3HAYEHU N TPUTOHOMETPUIECKUX (DYHKITUH T1O
OJITHOU U3 HUX

IIpeoGpa3oBa-
HUSA NPOCTeHINX
TPUTOHOMETpHYec-
KHX BbIpaKeHHi

HN3ydeHne oCHOBHBIX (DOPMYJI TPUTOHOMETPUU: (POPMYITBI
CJIOXKEHHUsI, yJIBOCHUsI, IpeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUY-X
(pyHKLIMIT B MpOU3BEACHHUE U IIPOU3BEJACHHUS B CYMMY U
NPUMEHEHUE IPU BBIYUCIICHUH 3HAYECHUSI TPUTOHOMETPUYECKOTO
BBIPA’KEHUS U YIIPOLIEHUS €TO0.

O3HakoOMJIEHHE CO CBOMCTBAMH CUMMETPUU TOYEK HAa €AMHUYHOU
OKPY>KHOCTH U IPUMEHEHHE UX JJIs1 BBIBOAA (POPMYJT TPUBEACHUSI

Pemienue o ¢opmynaM U TPUTOHOMETPUUECKOMY KPYTY

IIpocreiimmue . 8
Tpuronomerpun- | POCTEHIINX TPUTOHOMETPHYECKUX YPABHEHHH. Ilpumenenue
gecKHe OOIIMX METOJIOB PELICHUs] ypaBHEHUN (IpUBEICHUE K
ypaBHEHHS H JIMHEHHOMY, KBaAPaTHOMY, METO/ pa3jIOKEHNs HAa MHOMKHTEIIH,
nepagencmea | 33MEHDI IIEPEMEHHOM) NPU PEILLIEHUH TPUTOHOMETPUUECKUX
YpPaBHEHHUH. Y MEHHE OTMEYaTh Ha KPYIre PEeIIeHUs IIPOCTEUIITNX
TPUTOHOMETPUYECKUX HEPABECHCTB
Apkcunyc, O3HaKOMIJIEHHE C IMMOHSTHEM OOPATHBIX TPUTOHOMETPHUYECKUX
APKKOCHHYC, pyukumii. I3ydyenue ornpeneeHnii apKkCHHyca, apKKOCHUHYCA,
apKTaHrenc apKTaHreHca 1ucia, bopmynupoBanue ux, U300pakeHue Ha
qmena €AIUHUYHOU OKPY>XHOCTH, IPUMEHEHHUE MPU PEIICHUU
YpaBHEHUH
®YHKIUU, UX CBOMCTBA UTPA®UKH
®Oyukuun. O3HakoOMJIEGHHUE C TIOHSATUEM IIEPEMEHHOU, IpUMepaMu
MonsTae 0 3aBHCUMOCTEN MEXIy NepeMeHHbIMU. O3HAKOMJIEHUE C
nenpepeiHocTy | TOHATHEM rpaduka, onpeiesieHue IpUHaIeKHOCTH TOYKH
dynKH rpaduky ¢pyHkuuu. OnpeneneHue no Gopmysie npocTeuien
3aBHCUMOCTH, BHUJa ee rpaduka. BeipaxxeHue o gopmyiie oaHon
IIEPEMEHHOM Yyepes3 ApyTHe.
O3HakoMJIEHHUE ¢ onpeiesieHneM (PyHKIUH, GOpMYIUPOBAHUE
ero. HaxoxxneHue o0iactu onpenieseHus U 00J1acTu 3Ha4YeHUH
CpoiicTBa O3HaKOMJIEHHE C ITpUMEPAMHU (PYHKIITMOHAIBHBIX 3aBUCUMOCTEH
dynKumm. B peajbHBIX MIPOIll€ccax U3 CMEXHBIX AHUCIUIIINH.
T'paduueckas OBHUaKOM.]'IeHI/IS C AOKa3aTeNIbHBIMU PACCYKICHUIMH HEKOTOPBIX
uHTeprperanus | CBOHCTB JIMHEHHON 1 KBAJPATHIHOH (1)yHIfHI/I{/’I, OpoBEACHUE
TIpuMepb MCCIIEN0BaHNs IMHEHHOH, KyCOUHO-IINHEHHOM, JIpOOHO-
dynkmmonany- | JHMHEAHOH 1 KBanpaTHiHOMU (pyHk1M, mocTpoeHne X rparUKoB.

HbIX 3aBHCHUMOC-
Tell B peaJbHbIX
npoueccax u

ITocTtpoenue u urenue rpapukor ¢ynkuuid. MccienoBanue
pyHKIMH.

CocraBieHnue BUA0B (GYyHKIUH 1O JAHHOMY YCJIIOBHIO, PEIIICHUE
3a7a4 Ha 9KCTPEMYM.

SIBJICHHSIX -
Brinmonnenue npeobpa3zoBaHuii rpaduka QyHKIUU

O6patHbie HNzyuenue nouamus oopammnoui hyHkyuu, onpeaeicHne BuaIa u

dyHKUMR nocmpoenue cpaguxka oopamuol QyHKYyuu, HaxodcoeHue ee

obnacmu onpedenenus u ooracmu 3navenuil. IllpumeneHue
CBOMCTB (pyHKIIHI MTPU UCCIIEIOBAHUH YPABHEHUN U PEIICHUU
3a7a4 Ha JKCTPEMYM.

O3HakOMJICGHHUE C TIOHSITUEM CJIOKHOU (PYyHKIIHU
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CreneHHble,
NOKAa3aTe/JbHbIE,
JorapupmMuyecKme
"
TPUTOHOMeTpHYec
KHe PyHKIUH.
OOpaTHble TPUIoO
HOMeTpHYeCKHe
$yHKUIHH

Brrancinenune 3HaueHUN (DYHKIIHUHM 110 3HAYCHUIO apTyMEHTA.
OrmnpeneneHre NOJI0KEHUsI TOYKH Ha TpaduKe 1Mo ee
KOOpJIMHATaM U Ha00OpOT.

Hcnionp3o0BaHue CBOMCTB (PYHKIIMI 111 CpaBHCHUSI 3HAUCHU N
cTerieHel u jorapudmMoB.

ITocTpoenue rpaduKOB CTENEHHBIX U JIOTapUPMHUIESCKUX
GYHKITHA.

Pemenune noka3zaTebHBIX U JIOTApU(PMUUSCKUX YPAaBHEHUN U
HEPABEHCTB IO U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHUE C TIOHATUEM HENPEPBHIBHOM MIEPHUOIUUECKOMN
(pyukumu, GopmyaupoBaHue CBOMCTB CUHYCa U KOCUHYCa,
MOCTPOCHUE UX TPaPUKOB.

O3HaKOMJIEHUE C TTOHSATHEM FTAPMOHUYECKUX KOJICOaHUH U
OpUMEepaMH rapMOHUYECKUX KOJICOaAHUM J1JIsI ONUCAHUS
npolieccoB B GU3UKE U APYTUX 00JIACTsIX 3HAHUS.
O3HakoOMJIEHHME C TIIOHSAATUEM pa3pblBHOW NEPUOIUYECKON
pyukumnu, popmynupoBaHue CBOWCTB TaHIT€HCAa M KOTaHICHCA,
MOCTPOCHUE UX TPpaUKOB.

IIpumeHneHne cBOMCTB (DYHKIIHIHI J1J1sI CPAaBHEHU I 3SHAUCHUH
TPUTOHOMETPUYECKUX (DYHKIIHI, pEIICHUSI TPUTOHOMETPHUYESCKUX
YPaBHEHUU.

Tlocmpoenue epagpuxos oopammbix mpucoHOMempu4ecKux
@DYHKYUL U onpedesieHue No epapuKam ux cOUCMS.
Brimmonaenne npeobpa3zoBaHusi rpaduKOB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITociaenoBaTenn
HOCTH

O3HakKOMJIEHHE C IIOHATUEM YHMCIIOBOU MOCJIEI0BATEIBLHOCTH,
cnoco0aMu €€ 3aJaHusl, BBIYUCIICHUSIMU €€ YJIEHOB.
O3znakomieHue ¢ noHsmuem npedeﬂa nocneooeamenbHOCmIL.
O3HaKOMJIEHUE C BEIYUCIIEHHUEM CYMMBI OECKOHEYHOI' O
YHCJIOBOT'O psijia HA IPUMEpPE BIUYHCIIEHUS CYyMMBbl OECKOHEYHO
yObIBarolie reoMeTpuiecKkoi nporpeccuu. Penienune 3agay Ha
NpUMeHeHHEe (POPMYJIbI CYMMBI O€CKOHEYHO yOBIBaroIIeH
reOMETPUUYECKOU IIporpeccuu

IIpousBoanasi u
ee IpUMeHeHHe

O3HakOMJIEHHE C MMOHSITUEM NPOU3BOJHON. M3yueHue u
bopmynupoBaHue ee MEXaHUYECKOTO U T€OMETPHUYIECKOTO
CMBICJIa, U3yUYEHHE aJrOpUTMa BBIUYUCICHUS TIPOU3BOJHON Ha
MpUMepe BBIYUCIIEHUSI MTHOBEHHOUW CKOPOCTH U YyTIIOBOTO
ko3¢ duImeHTa KacaTeIbHOM.

CocTaBiieHHE ypaBHEHHUS KacaTeIbHOU B O0IIeM BHUJIE.
YcBoeHue npasui AuddepeHIInpOoBaHUS, TAOIUIIBI
MPOU3BOJIHBIX YJIEMEHTAPHBIX PYHKIIUN, TPUMEHESHHUE TS
auddepeHupoBaHUs PYHKIIUH, COCTABJICHUS YPAaBHEHUS
KacaTeJibHO. M3yueHune TeopeM O CBSI3U CBOMCTB PYHKIIUU U
MPOU3BOJIHOM, (hopMysIMpoBKa HX. [IpoBeneHne ¢ moMouibo
MIPOU3BOJHON HccaeoBaHus GyHKIIUH, 3aJaHHON (DOpMYyTOH.
YcTaHOBIIEHHE CBSI3M CBOMCTB (PYHKIIMM M TPOU3BOJTHOM IO UX
rpaguKam.

IIpuMmeHeHne MPOU3BOTHOM IJIsI PEIISHUsI 3a1a4 Ha
HaXO0JICHHUE HanOOIbIIIETO, HANMEHBIITETO 3HAYCHH S 1 Ha
HaXO>KJICHUE YKCTpEMyMa
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IlepBooOpa3unas n
HHTerpa

O3HaKOMJICHHE C TTOHATHEM UHTErpajia u IepBOOOpPa3HOM.
HN3yuenue npaBuiia BBIYUCIICHUSI IEPBOOOPA3HON U TEOPEMBI
HproTona— Jleitonuna.

Pemrenue 3aga4d Ha cBsA3b NepBOOOPA3HOI U €€ TIPOU3BOTHOM,
BBIYHMCJICHUE TIEPBOOOpA3HOM 1151 JaHHOW (yHKIHH. Pentenne
3ajJ1a4 Ha IPUMEHEHHE NHTEerpajia JJisi BBIMUCICHUS (PU3NUSCKUX
BEJIMYMH U IJIOIAJIEN

YPABHEHUS 1 HEPABEHCTBA

YpaBHeHus u
CHCTEMbI
YpPaBHeHU
HepaBencrBa
H CHCTEMBbI
HEPABEHCTB C
ABYMSI
nepeMeHHbIMH

O3HaKOMJICHHUE C IIPOCTEUIINMHU CBEIACHUSIMH O KOPHSIX
anreOpandecKux ypaBHEHUM, TOHITUSIMHU UCCIICIOBAHUS
YpaBHEHUU U CUCTEM YpPaBHEHUIM.

HN3yueHnue Teopun paBHOCWIBHOCTU YPAaBHEHUN U €€ IPUMEHEHUSL.
IToBTOpEeHue 3anncu pemeHus CTaHIapTHBIX YPaBHEHUM, IPUEMOB
npeoOpa3oBaHMUsl ypaBHEHUN [JIsI CBEIACHUS K CTaHAAPTHOMY
ypaBHeHHIO. PemieHue panydoHanbHBIX, WPpPallMOHAJIbHBIX,
NoKa3aTeJIbHbIX U TPUTOHOMETPHUYECKHUX YPAaBHEHUHN U CUCTEM.
Hcnonp3oBanue CBOMCTB U rpadUKOB (PyHKIIUIM 1151 pEeLLIeHUs
ypaBHeHUH. [JoBTOpEeHNE OCHOBHBIX IPHUEMOB PELICHUSI CUCTEM.
Pemienne ypaBHEHHI C IPUMEHEHUEM BCEX IPUEMOB
(pa3sio)keHUusT Ha MHOXKUTEJIN, BBEJEHUSI HOBBIX HEM3BECTHBIX,
MOJACTAaHOBKH, I'papiecKoro MeToaa).

Pemienne cucrem ypaBHEHUI C IPUMEHEHUEM Pa3JINYHBIX
cnoco0oB. O3HaKOMJIEHHE C OOIIMMHU BOIIPOCAMU PELICHUS
HEPABEHCTB M MCMHOJIb30BAaHUE CBOUCTB U TpaduKOB (DYHKIIUU TPHU
pELICHUN HEPaBEHCTB.

Penienne HepaBEeHCTB U CUCTEM HEPABEHCTB C IIPUMEHEHHUEM
pa3JIUYHBIX CIIOCOOOB.

IIpuMeHneHne MaTeMaTUUYECKUX METOA0B JIJIs1 PEILICHUSI
coJieprKaTeNbHBIX 3a7a4d U3 pa3jINYHbIX O00JIacTel HayKHu U
npakTuku. MHTEpripeTupoBaHue pe3yJIbTaTOB C yYETOM
pealbHBIX OTPaHUYCHUN

SJIEMEHTDI K

OMBUHATOPUKU, TEOPUU BEPOATHOCTEN I CTATUCTUKU

OcHoBHBIE
MHOHATHS
KOMOMHATOPUKH

HN3y4deHue npaBuia KOMOMHATOPHUKHU U MPUMEHEHHUE ITPU
pelIeHun KOMOUHATOPHBIX 3a/1a4.

Pemrenne koMOMHATOPHBIX 3a7a4 METOJIOM Iepedopa U no
MpaBUITY YMHOKEHHUSI.

O3HaKOMJIEHHE C TTIOHSITUAMHU KOMOUMHATOPHUKHU: Pa3MENICHUsIMHU,
COYETaHUSIMH, IIEpEeCTaHOBKAaMHU U (popMyIaMHu IJIs1 UX
BBIYUCIICHUS.

OOBbsicHEeHHE U IpUMEHEHHE (POPMYJI NJIsI BBIYUCIICHUS
pa3MenieHni, IIepecTaHOBOK U COUETAaHUM IIPU PEIIIEHUH 3a1a4.
O3znakomiienue ¢ 6uHomoM HproToHa u TpeyroinbHukom Ilackass.
Pemienne npakTudeckux 3ajad ¢ UCIIOJIb30BaHUEM ITOHATUHN U
npaBUI KOMOUHATOPUKU

JJIeMeHThI
TeOPUH
BepPOSITHOCTE

HM3ydyeHne K1acCCHYE€CKOro ONPEACIICHUA BEPOSITHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CyMME BeposiTHOCTEU. PaccmoTrpenue
OPUMEPOB BBIYUCIIEHUsI BEpOsiTHOCTEN. Pemenne 3amad Ha
BBIUMCJICHUE BEPOSITHOCTEH COOBITUI

IIpencraBiaenne
NAHHBIX(TA0IN I b
AMATPAMMBI,

rpaduxu)

O3HakoOMJIEHHUE C NIPEACTABIEHUEM YUCIOBBIX JAHHBIX U UX
XapaKTEpPUCTUKAMHU.

Penienune npaktudeckux 3aad Ha oOpabOTKY YHMCIOBBIX
JAHHBIX, BBIUMCIEHUE X XapaKTEPUCTHUK
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I'EOMETPUA

Ipsimblie n
MJIOCKOCTH B
NPOCTPAHCTBE

DopMyIHMPOBKA U IPUBEACHUE NOKA3aTCIbCTB IPU3HAKOB
B3aUMHOTI'O PAaCIIOJIOXKECHUS MIPSAMBIX U INIOCKOCTEHN.
PacniozHaBaHne Ha 4yepTeKax U MOAECIIAX Pa3JIMYHBIX CIIy4YacB
B3aUMHOTI'O PACIIOJIOKEHUS IIPSAMBIX U IINIOCKOCTEU,
apryMEeHTUPOBAaHHUE CBOUX CY>KIECHUU.

@DOopMyIUpPOBAHHUE ONPEACICHUN, I[PU3HAKOB U CBOMCTB
napauieJIbHbIX u HEPIIEHANUKYIISIPHBIX IJIOCKOCTEM,
JABYTPAHHBIX U JIMHEHUHBIX YIJIOB.

BrinosnHeHne NOCTPOEHUSI YTIJIOB MEXKLY IIPSIMBIMHA, IPSAMOU 1
IUIOCKOCTBIO, MEXJY IUIOCKOCTAMH IO OIIMCAaHHUIO U
pacro3HaBaHUE UX HAa MOJEIIAX.

IIpuMeHeHne IpU3HAKOB U CBOMCTB PACIIOJIOKEHUSI IIPSAMBIX U
IJIOCKOCTEM IIPU PEILICHUH 32/1a4.

HN3o0pakeHne Ha pUCyHKaxX U KOHCTPYHUPOBAHHUE HA MOJECIIAX
NEPHNEHAUKYJIISIPOB U HAKJIIOHHBIX K IIJIOCKOCTH, MIPSIMBIX,
napajuIedbHbBIX INIOCKOCTEMN, YIJIOB MEXY IIPSIMON U
IUIOCKOCTBIO 1 OOOCHOBAHHUE NOCTPOCHUS.

Pemenue 3a/1a4 Ha BEIYMCIIEHHUE T€OMETPHUUECKUX BEJTUYHH.
OmnuceIBaHNUE PACCTOSIHUSA OT TOYKH J10 INIOCKOCTH, OT MIPSIMOM 10
IJIOCKOCTH, MEXKAY IINIOCKOCTSIMH, MEXK/1y CKPEIINBAOIINMUCS
OpsIMBIMHU, MEX Y IPOU3BOJIBHBIMU (PUT'ypaMH B IPOCTPAHCTBE.
dopmynupoBaHHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTossHUAX (TEOpeM CYIIECTBOBaHUS, CBOMCTBA).
MN300pakeHne Ha YepTekKaxX U MOJICIISIX PACCTOSTHUS U
000CHOBaHUE CBOMX CyXAeHUU. OnpeieseHue U BbIYHCIEHUE
paccrostHuii B ipocTpaHcTBe. [ I[pumenenue hpopmyn u Teopem
IJIAHUMETPHH JIJIs pELLICHUS 3aa4.

O3HaKOMJIEHHE C HOHSITUEM MapajuIeJIbHOIO NPOSCKTHUPOBAHUS
U ero cBoMcTBaMU. DPopmyaupoeanue meopemvl O Niouaou
OPMO2OHANbHOU NPOEKYUU MHO2O0Y20IbHUKA.

ITpumeneHnue Teopuu st 0OOOCHOBAHUS IIOCTPOSHUN U
BBIUMCJICHUN. APryMEHTUPOBAHUE CBOUX CYXJAECHHUH O B3aUMHOM
pacIioJI0)KEHUHU ITPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHuKu

OmnurcaHne 1 XxapaKTEepUCTHKA Pa3JINUHbIX BUJIOB
MHOTOTPaHHHUKOB, IIEPEUYUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N3006pakenne MHOTOrpaHHHUKOB U BBIITOJTHEHHE NOCTPOESHUS HA
U300paKEHUSIX U MOJIEISIX MHOTOTPAaHHUKOB.

Brruuciienre TMHENHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTrypalysix, apryMeHTHPOBAaHUE CBOUX CYKICHUU.
XapakTepucTUKa U U300pake€HUE CEUCHUS, pA36epmKU
MHO202PAHHUKOS, BBIYHCIIEHUE II0IAJ1EH TTIOBEPXHOCTEM.
ITocTpoenue npocTeHinx ceuyeHuii Kyoa, Ipu3Mbl, THPaMUIbI.
IIpumeneHnue pakTOB U CBEJICHUHN U3 INTAHUMETPHUH.
O3HakoMJIEHHE C BUAAMU CUMMETPUU B IPOCTPAHCTBE,
(opmynupoBanue onpeneseHuil 1 CBOMCTB. XapakTepHUCTHUKA
CUMMETPHUHU TEJI BpAILlLIEHUsI U MHOTOTPaHHUKOB.

IIpruMeHeHne CBOMCTB CUMMETPHH IIPH PELICHUH 3aa4.
Hcnonp3oBanue mpuoOpEeTEeHHBIX 3HAHUM JIST UCCIISTOBAHUS U
MOJEIUPOBAaHUs HECJIOKHBIX 3ajiad.

HN306pakeHre OCHOBHBIX MHOI'OTPAHHUKOB U BBITIOJIHEHHE
PHCYHKOB IO YyCJIOBHSIM 3a1a4
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Teaau
MOBEPXHOCTH
BpAallleHUsl

O3HakoMJIGHUE C BUAAMU TeJl BpallleHUus:, GOpMYJIUPOBaAHUE UX
OIPEJICIIEHUIN U CBOMCTB.

dopmynupoBaHUE TEOPEM O CEUYEHHUHM 1Iapa MIJIOCKOCTBIO U
IJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepuCTUKaA U U300pakKeHHE TeJI BpaIllleHUsI, UX
pa3BEpPTKU, CEYEHUSI.

Pemenue 3agay Ha NOCTPOCHUE CEUYEHHUU, BBIYMCIEHHUE JJIVH,
paccTossHUU, yrijoB, nyomajeu. [IpoBenenne nokasareibHBIX
paccy>XaeHu! Mpu pelIeHnH 3a1a4.

IIpuMeHeHne CBOMCTB CUMMETPHUHU IPU PELLICHUH 3a/1a4 HA TeJia
BpallleHUsI, KOMOWHAIIUIO TEJI.

M3o0pakeHne OCHOBHBIX KPYTJIBIX T€JI U BBIIIOJITHEHUE PUCYHKA
O YyCJIOBHUIO 3a/1a4U

N3mepenus B
reoMeTpHu

O3HaKOMJICHHE C MMOHSTUSIMH IUIOMAAA U 00beMa, aKCHOMaMH U
cBoiicTBaMu. PenieHue 3a71a4 Ha BBIYUCIICHUE TIOIAIEH TUIOCKUX
(puryp ¢ nppuMeHEeHHEM COOTBETCTBYIOIINX POPMYIT U (PaKTOB U3
IUIAaHUMETPUU.

HN3yuyeHue TeopeM O BBIUHUCIEHUU OOBEMOB IIPOCTPAHCTBEHHBIX
TEJI, pelleHue 3a4a4 Ha IpUMEHEeHUEe (POPMYJT BEIUMCICHUS
00beMoB. N3ydenue popmMyt 115t BBIYUCIICHUS TUTOMIA S
MNOBEPXHOCTEH MHOIOI'PAHHHUKOB U TEJI BpAIIICHHUS.
O3HaKOMJIEHHE C METOJIOM BBIYHCIICHHUS TUIOMIAA TTOBEPXHOCTH
cepsnl. Pemenne 3a/1au Ha BEIYMCICHHUE TUIOMIACH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJl

Koopaunate! u
BEKTOPbI

O3HakoOMJIEHHE C IIOHSATHEM BeKTopa. M3ydeHue nexkapToBOM
CHUCTEMbI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE IIO
33JlaHHBIM KOOpPJAMHATaM TOYEK M IUIOCKOCTEH, HaXOXKJCHHE
KOOpAWHAT TOYEK.

Haxoxxnenne ypaBHEeHHUH OKPY>KHOCTH, CHEPHI, IITIOCKOCTH.
Breraucinenue pacCTOTHUMN MEXy TOYKaMHU.

HN3y4deHue CBOMCTB BEKTOPHBIX BEJIMYHH, IIPABUJI PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKACHUA
KOOPAMHAT BEKTOpPA B IIPOCTPAHCTBE, MPAaBWJI JICHCTBUU C
BEKTOpPaMH, 3aJaHHBIMU KOOpJUHATAMMU.

IIpuMeHenne TeOpuHM NpU PENICHUH 32/1a4 Ha ICHUCTBHUS C
BeKTOpaMu. M3ydyeHue ckaasipHOTro NIpOU3BEIECHUSI BEKTOPOB,
BEKTOPHOT'O YPAaBHEHUS ITPSAMOM U TNIOCKOCTHU. [ Ipumenenne
TEOPHUHU IIPU PELICHUH 347124 Ha JEUCTBUSA C BEKTOpaMU,
KOOPJAUHATHBIA METO/I, IPUMEHEHUE BEKTOPOB JIJIsI BBIYUCICHUS
BEJIMYMH YIJIOB U PACCTOSHUMN.

O3HakoOMIJICHHE C IOKA3aTE€IbCTBAMHU TEOPEM CTEPEOMETPHUH O
B3aUMHOM  DPaCHOJIOKEHUM TIIPAMBIX W IUIOCKOCTEH ¢
HCII0JIb30BAHUEM BEKTOPOB
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4. YHEBHO-METOJUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOEOBECIEYEHUE TPOT'PAMMbI YUEBHOU
JUCIHUITIIINHBI <MATEMATHUKA»

g ocBoeHuMe  IIporpaMMbl  ydeOHOM  aucuMILUIMHBI — «MaremMaTuka» B
npodeccuoHaJIbLHON oOpa3oBaTeIbHOMU OpraHu3aluu, peann3yromen
oOpa3oBaTeJIbHYIO IIPOrpaMMy CpEeIHEro obliero oOpa3oBaHHUs B IpeAeiiaXx OCBOCHUSA
OIIOIT CIIO nHa 6a3e OCHOBHOro oOmiero obpa3zoBaHUsl, y4eOHBIH KaOWHET HMMeEEeT
BO3MOKHOCTh OO€cCHeduTh OOyYaromMxcsi CBOOOJHBIM J0CTyNOM B HHTEepHET BO
BpeMsl y4€OHOI'O 3aHATUSA U NIEPUOJI BHEYUEOHOM e TEIbHOCTH.

ITomemienne kaOuHETa YHAOBJIETBOpsET TpeOoBaHusiM CaHUTApHO-3ITHUACMHO-
snorudeckux rnpaBuil 1 HopmaTtuBoB (CaunlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUITOBBIM
o0opyJIOoBaHWEM, YKa3aHHBIM B HACTOSIIUX TpeOOBaHUSAX, B TOM YHCIE
CHEeLUMATIN3UPOBAHHON yuyeOHOW MeOenbl0 U CpelAcTBaMU OOYyUYEHHs, JOCTATOYHBIMU
JUISI BBITIOJIHEHUSI TpeOOBaHUM K YPOBHIO ITIOATOTOBKH OOYyYarOIINXCS.

B kaOuHeTe umeercss MyJIbTUMEAUNHOE OOOpPYHOBAaHMUE, IMOCPEIACTBOM KOTOPOTO
YYaCTHHUKH 00pa30BaTEIIbHOTO MPOIlecca IPOCMAaTPUBAIOT BU3yaJIbHYIO0 HHPOPMAIIUIO
10 MaTeMaTHKE, CO3J1al0T MIPE3EHTALlMU, BUJeOMaTepraibl, UHbIE  JOKYMEHTHI.

B cocTaB y4eOHO-METOAUYECKOrO U MaTEpHUAJIbHO-TEXHUUYECKOIo OOecIieueHUs
MporpaMMsbl y4eOHOU IUCUMIUINHBI «MaTeMaTuka» BXOIAT:

1. MHOro¢yHKIIMOHAIBLHBIN KOMIIJICKC IPETI0/1aBaTEIIs;
2. HarJsIIHbIE OCOOUS:

— Tabmuupr;

- Ky0;

— IIpsAMOYTroJIbHBIN NapajuIeIeIuIe;

— TpeyronbpHas npusma;

— IlpaBuibHas mIeCTUYTOJbHAS IPU3MA;

— IlpaBuibHas BOCbMUYTOJIbHAS IPU3MA;

— TpeyronpHas nupamMua;

— IlpaBusibHas yeTblpexyrojbHas MUpaMuaa;

— YersIpexyroypHas IpU3Ma;

— Konyc;

— Iap;

— Okrasp;

— MHxocasap;

— Honexasp;

3. KoMIiekT anst MarHuTHOM TOCKH:

— Habop Mojenel Il MPaKTHYEeCKUuX pador;

— YHHUBEPCAJIbHBIA HA0OpP TEOMETPUUECKUX TEJ, BKIIOYAs pa3pe3HbIE;

— KJIACCHBIN LIUPKYJIb;

— TpPaHCIOPTHD;

— M1a0JIOHBI,

— MarHuTHBIA Habop uudp, OyKB U 3HAKOB;

— MAar"HuTHasi J0cKa C KOOPAUHATHOM CEeTKOii;

— mpubop «HuciaoBas och».
4. DKpaHHO-3BYKOBBIE MOCOOUSI;
5. KOMIUICKT TEXHUYECKON JOKYMEHTAIIUN, B TOM YHUCJI€ MacliopTa Ha CpeacTBa
00yYeHUsI, THCTPYKIIUH 1O UX UCIIOJIL30BAHUIO U TEXHUKE OE30ITaCHOCTH;
6. oubmoTeuyHbId (DOH/T:
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OCHOBHAA JIMTEPATYPA
1. 1.Anrebpa u Hauana mareMaTrueckoro aHanuza. 10-11 kmaccel. (0a30BbId U yriTyOJIeHHBII
ypoBHH) Arumos A.1ll., Konseun FO.M. u op. — M.: Tlpocsemenue, 2016. - 464 c.
2. 'eomerpus. 10-11 kimaccel: yaeOHHUK A5 0011e00pa30BaTEIbHBIX YUPCIKICHUM :
6a3zoBbiii U mpodunbubeidi ypoBHU / JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u ap.
- 22-¢ u3n. - [IpocBemenue, 2015r — 287c.
3. Maremaruka. DeMeHTHI BhICIICH MaTeMaTuku: yaeOHuk: B 2 1. T. 2 / B.B. bapaymikun, A.A.
[Ipokodre. — M.: KYPC, HULl UHOPA-M, 2018. — 368 c.
4. baimnmmakoB M. M. MaremaTtnka. Y4eOHUK, Ha4aJIbHOE U CpEJIHEE
npodeccuoHaibHOEe oOpa3zoBaHue.— M.: Akanemus, 2013. — 256¢.

JAOITOJIHUTEJIbBHA A JIMTEPATYPA

1. ®epepanpHblii 3akoH oT 29.12.2012 Ne 273-03 «O6 o6pa3oBaHnuud B
Poccuiickoit denepanumn». IIpukaz MwuHHCTEpcTBa OOpazoBaHusi U Hayku Pd ot
17.05.2012 Ne 413 «OO6 yrBepxkaeHun ¢eaepaabHOT0 TOCYIapCTBEHHOTO
o0pa3oBaTeIbHOIO CTaHJapTa CpeaHero (MOJHOro) OoOInero oOpa3oBaHUSD.

2. Ilpuka3z MwunuctepcTtBa obpaszoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH wu3MeHeHuil B IIpukaz MwuHucTepcTBa O0O0Opa3oBaHUsI HW  HayKd
Poccutickoii @enepanmm ot 17.05.2012 Ne 413 «“O6 yTBepkiaeHUU (eaeparbHOTO
rocyJapCTBEHHOrO 00pa3oBaTeIbHOrO CTaHJAapTa cpeaHero (IMoJgHOro) oOoIero
oOpa3oBaHUs ».

3. IIucemo JlemapramMeHTa roCcyJapCTBEHHOM MNOJUTUKH B cdepe MOATOTOBKHU
padouux kaapoB u JAI1O MwunucrepctBa obpa3zoBanusi u Hayku PD ot 17.03.2015
No 06-259 «PexkoMeHmanuu 110 OpraHU3alMMd IIOJYYE€HHUs] CpeaHero oOIero
oOpa3oBaHusI B MpeJejlaXx OCBOSHUS OO0pa3oBaTEIbHBIX IIPOrpaMM CpPEIHEro
npodeccuoHaaIbHOTO 00pa3oBaHUsI Ha 0Oa3e OCHOBHOI'O OOIIEro OOpa3oBaHHUS C
ydyeToM  TpeOoBaHuUM  (derepanbHBIX  T'OCYJAapCTBEHHBIX  OOpa30oBaTEIbHBIX
CTaHAApPTOB W  ToJlydyaeModl Tipodeccuu WM  CHEHHAIbHOCTH  CPEJIHEro
npodeCCUOHATILHOTO 00pa30BaHUD.
4. MatemaTuka B IpuMepax u 3agadax st noarotoBku k EI'D u nmoctymiennto B BY3: YuebHoe
nocobue / lumenés JI.T. - 2-e 3., nom. - M.: Byzosckuii yueonnk, HUL] MHDOPA-M, 2016.
5. AnrebOpa u Hau. Mat. aHanuza. 10-11kn. Anumos LILA. u ap_ 3-e m3a. - M.: [IpocBemienue,
2016. - 464 c.
6. l'eometpun 3a 10-11 xmacc - aBTOpsl ATaHacsH, byty3os, Kagomues, Kucenesa, Mo3sHsk - 2015 .,
255 c.
7. bammakoB M. . MaremaTuka: KH. JIJIsI YIYUTEIs: MEeTO . Ttocobue 10 kimacc. —
M., 2008.
8. bammakoB M. 1. MaremaTtuka. COOpHUK 3a1a4 IIPOPUITbHOMI
HanpasJIEeHHOCTH.— M., 2012.

MHTEPHET-PECYPCBI
1. www. fcior. edu. ru (MHpopmanmoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepuabl).
2. www. school-collection. edu. ru (EauHas KosuieKiuu udpoBbIX 00pa30BaTEIIbHBIX
pecypcoB).
3. https://ege.yandex.ru/mathematics/
4. http://alexlarin.net/egel5.html
5. http://www.fipi.ru/
6. http://znanium.com
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5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YYEFHON
JAUCHUIIJINHBI

OOpa3oBarenbHOE YUpeXKACHHE, pealu3yrollee MOArOTOBKY MO Y4YeOHOH TUCIUILIMHE,
o0ecrieynBaeT OPraHU3alMI0 M MPOBEACHUE MPOMEXKYTOYHON aTTECTAllMM U TEKYIIEr0 KOHTPOJIS
WHAUBUAYaAIbHBIX 00pa30BaTENIbHbBIX TOCTHKEHUN 00yUYaroluXcsl - 3HaHUM, YMEHUHN, KOMIETeHIIUN
U YHUBEPCAJIbHBIX Y4EOHBIX ACUCTBHIA.

KoHTpoiib M oOmeHKa pe3yabTaTOB  OCBOCHUS  JAMCLUUIUIMHBI  OCYIIECTBIISIETCA
npernojiaBaTesieM B Mpollecce MPOBENCHHs MPAKTHYECKUX 3aHATHH W J1adOpaTOpHBIX padoT,
TECTUPOBAHUS, a TaKKe BBINOJHEHUA OOYYalOIIMMHUCA WHIWMBUIYaIbHBIX 3aJaHHUM, MPOEKTOB,
UCCIIE0BAHUMN.

OO6yuenue 1o yueOHOI AUCHUILTMHE 3aBeplIaeTcs aTTecTaluei B popme sk3aMeHa.

@DopMBI H METOJIBI MPOMEKYTOYHON AaTTECTAIMM M TEKYIIEr0 KOHTPOIS MO Yy4eOHOMH
JTUCIUIUIMHE pa3padaThIiBalOTC OOpa30BAaTEIbHBIM YUPEKIECHHUEM M JOBOJISATCS [0 CBEICHUS
00yJaromuxcs He MO3JHee ABYX MECSIeB OT Hayajia 00y4eHusl.

Jlis IpOMEeXyTOYHOM aTTeCTallii M TEKYIIEr0 KOHTPOJS 00pa30BaTeIbHbIM YUPEKICHUEM
co3maroTcst pouae! orieHOYHBIX cpencTB (POC).

®OC BriIIOYAIOT B cebs MeJarornyeckue KOHTPOJIbHO-U3MEpPUTENbHBIE MaTepualbl,
npeIHa3HAYCHHBIC IS OINPEACICHUS COOTBETCTBHS (MJIM HECOOTBETCTBUS) WHIUBUIYATHHBIX
00pa3oBaTeNbHbIX JOCTHKEHUI OCHOBHBIM MOKA3aTENsIM Pe3yIbTaTOB MOATOTOBKH.

OneHka pe3ylnbTaTOB OCBOCHUS y4eOHOW JWCIMIUIMHBI TPOBOJMUTCS HA  JTare
MIPOMEKYTOUHOM aTTECTAIMH 10 CYMME OLIEHOK 32 KOHTPOJIbHBIE TOUKH.

OrneHka OCYIIECTBISIETCS MO Pa3pa0OTaHHBIM KPUTEPHSIM B Oamiiax B COOTBETCTBUU C
YHHUBEPCATbHON MIKAION OLIEHUBAHUS.

YHI/IBepCB.J'IBHaH IIKajJa OOCHHMBaHUA

KauecTBeHHasl olleHKA HHAUBUAYAJIBHBIX

IIpoueHT pe3yibTaTUBHOCTH 0o0pa3oBaTeIbHbIX JOCTHKCHH I
(mpaBHJILHBIX OTBETOB) oas .
BepOaJIbHBIN aHAJIOT
(oT™MeTKA)
91 -100 5 OTJIMYHO
81-90 4 XOpOIIO
51-80 3 YJIOBJIETBOPUTEIBHO
meHee 51 2 HE YJIOBJIETBOPUTEIHHO

30



5.1 ®opmbI 1 MeTOABI KOHTPOJISI H OLICHKH OCBOCHHBIX YMEHHIl M YCBOCHHBIX 3HAHUI

Pa3znen (Tema) yueOHoi Pe3ysabTarnl 00yyeHus dopMupyemblie @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
AUCHHILJIMHBI (ocBOEHHbIC YMEHHUS1, YCBOCHHbIC 3HAHMA) Oxkun¥YYJ pe3yJIbTATOB 00yUYeHHs
[IpakTuueckoe 3austue Ne 1
Paznen 1 3HaTh/yMeTb! OK| JIHYHOCTHEIC PemeHide 3a/1ay Ha 3aKperJieHue 3HaHI/II7[ul/I
PasBHTHE MOHSITHS 0 Ienbie n pammonanbHbie yncia. JlelicTBUTEIbHBIC VY YMEHUH 110 Tpeo0pa30BaHMIO BHIPAKEHUH,
aucia. [ lpubausicennvle 6b14UCTICHUAL. COZepIKaIIUX paguKalbl U CTCIICHU
aucie Komnnexcuvie wucna. (camoonpezernene) (muceMenHas Gopma).
[TpoBepounas padora Nel
Paznen 2 3HaTh/yMeTh:
KopHu, crenenn, * HAXOJWTh 3HAYEHHUE KOPHS HATYPAILHOM OK 2 [TpakTrueckoe 3ansTue Ne 2,3
Jorapudmol. CTCIICHU, CTCIICHU C PAllMOHAJIBHBIM [10KA3aTCIIEM, | perynsiTUBHBIC [Ipeobpa3zoBanue BbIpaKEHUM,
norapudma, UCTIOIB3YS npu HEoOX0IMMOCTH YV COEPIKALLMX PAIUKAIIBI U CTETIEHH.
BBIYHCIIUTEIIBHBIC YCTPOMCTBA; MOJIB30BATHCS Le/IeIoNAraHue, (bopMHpOBAHUE YMEHHIT pereHHs
ggsggfgxlfl TIPUKHAKOM TIPH HPaKTHHECKIX OK 4 Jorapu(pMHUECKUX U MOKA3aTeIbHBIX
. H‘pOBOI[’I/ITI) 110 U3BECTHBIM (hopmyiam u TOSHABATC/ILHBIC YPABHEHHHA.
MpaBHIIAM TIPEOOPA30BAHNS GYKBEHHBIX (obmey4yeOHbIE), PazpaboTaHbl KpUTEPUH OLIEHUBAHUS
BBIPAKCHHH, BKIIFOUAIOIIIX CTCIICHH, OK 5,6 BBITIOJTHEHUS PAKTUYECKUX padoT.
paauKanbl, Jorapudmel; KOMMYHHUKaTHBHbBIE [IpoBepounas pabota Ne2
* BBIYUCJIATH 3HAYECHUS YUCIOBBIX U YV ITucemenHas paboTa: pa3BUTHE YMEHUIN
OyKBEHHBIX BBIPDAKEHUH, OCYIIECTBIIASL (ucnonb3oBaHUe pelIeHns 3a/1a4 pa3Hoil CI0KHOCTH (TpH
HEOOXOMMbI€ TTOJICTAHOBKH U UKT) YPOBHSL.)
npeoOpa3oBaHus; HaIpaBJieHa Ha CHCTEMaTU3alHIo,
. I/ICHOJ'IB3OBaTI>UHpI/IO6peTeHHBIe SHAHWA M yMEHNA 3aKpeTUIeHIe, HaX0KICHHE HOBBIX 3HAHHIL.
B [IPAaKTUYECKOM JI€SITEIbHOCTU U ITOBCETHEBHOMN
JKM3HHU JJIsI IPAKTUYECKUX PACUETOB.
Pazoen 3 3HaTh/yMETH: OK 2,7 [Ipaktrueckoe 3anstue Ne 4
IIpsiMble U IVIOCKOCTH B | * Paclo3HaBaTh Ha YEPTE)KAX U MOJCIIAX peryisiTUBHbIE Pa3zpaboranbl kpuTeprn OIICHUBAHUS 110
MPOCTPAHCTBE. IPOCTPAHCTBEHHbIE (hOPMBI; COOTHOCHTH YV TEKYIIEMY KOHTPOJIIO.
TPEXMEPHBIC OOBEKTBI € HX ONHCAHHSAMY, (mTaHupoaHue), Meroanka — Temustkunoit O.B.
* ONKCHIBATH B3AMMHOE PACTIOJIOKEHHE TPAMBIX 1 OK 4 TTposepounas paGora Ne3
TUIOCKOCTEH B IPOCTPAHCTBE, apryMEHTHPOBATH CBOU . .
CY/KIHIS 06 TOM PACTIONOKEHHUH: MO3HaBaTEJIbHBIE AHanu3 pe3yabTaToB CBOEH IPaKTH1ECKOH
« AHATH3MPOBATH B IPOCTEHIITAX CTydasX (OJ'II(ZF”SF‘—IeCKI/Ie), pa60351 o I/I3yqaeMo)H TeMe (pedexcus
B3aMMHOE PAaCIIONOXKEHHE 00BEKTOB B IIPOCTPAHCTBE; CBOCH NICATCIILHOCTH
. H306§a>1<an, OCHOBHEIE MHororpaHpHH;E u ’ KOMMYHUKaTUBHbIE | MoaenupoBaHre MOJEIN MHOTOTpaHHHKA

KpYIJIbIE TEIA,
MOJHSATH YEPTEXKH 10 YCIOBHSIM 3a]1a4;

VYV]I (nocranoBka




* CTPOWTH MPOCTEHIITNE CEUCHHS Ky0Oa, TPU3MBI,
MTAPaMU/IbI
* HCIIOJIb30BATh IIPH PEIICHUN
CTEPEOMETPUYCCKUX 3a/1a4
MJIaHUMETpUYECKHUE (DaKThI U METOIBI;
* MPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJIC
pelieHus 3a/1a4.

BOITPOCOB)

OK 6,8
JUYHOCTHbIE
(HpaBCTBEHHO-
3THUYECKOE
OLICHUBAHUE)

Pazoen 4 3HaTh/yMETh: OK 1 nuunoCTHBIE [TpakTuueckoe 3anstue Ne 5
KomOunaTopuka * peliaTh NpOoCTeUIIe KOMOMHATOPHBIE 3aa91 VYV (MmoTuBanus Pemenue cutyanoHHBIX 3a7a4.
MCTOIOM K YUEHHUIO), Pa3paboranbl kpuTepun OIICHUBAHUS
nepebopa, a TaKKe ¢ UCIOJIb30BAHUEM U3BECTHBIX | OK 3 BBITIOJIHEHNS IPAKTHYECKUX PabOT.
(.b()pMyH; . peryJisaTUBHbIE Metomnka — Temusarkunon O.B.
CO%I;II?I;%MTL B IIPOCTEHINNX CITyYasxX BEPOSTHOCTH VY TIposepounas pabora Ned
HA OCHOBE TIOZICUETA YHCIIA HCXOJIOB, ( KoppekIus), PazpaboTanbl KpuTepHU# OlEHUBAHUS
* HCIIONIB30BaTh IIPUOOPETEHHBIE 3BaHNUs U YMEHHUS OK 2 BBIITOTHCHIS POBCPOTHBIX pabor.
B ITPAKTUYECKOM JCIATEIHLHOCTH U TTOBCETHEBHOM PEryJIITUBHBIC @opmMupoBaHHE YMEHUH BBITIOTHCHHS
JKU3HH JUIS aHAJIN3a PEAIbHBIX YHCIOBBIX VYV ]I (onenka) TEKCTOBBIX 3ajiau.
JIAaHHBIX, TTPEJICTABICHHBIX OK 4
B BUJIE AUarpamMM, rpadMKoB, aHau3a MO3HABATEIHHBIC
I/IH(i)OpMaHI/II/I CTaTUCTUYCCKOI'0 XapaKkTepa. (3HaKOB0'
CUMBOJINYECKHE
Pazoen 5 3HaTh/yMeTh: OK | nu4yHOCTHBIE [IpakTuyeckoe 3ansTue Ne 6
Koopaunartsl u * JICKapTOBBI KOOPJIMHATHI B YV 3aKperuieHre U CUCTeMaTH3allus
BEKTOPBI IIPOCTPAHCTBE; (camoompesneneHue | TEOPETUUECKUX 3HAHUU IO TEME.
 (opMmyia pacCTOSTHUSA MEXIY ABYMS TOUKAMU; ), Pa3paboTaHbl KpUTEPHH OLIEHKH
* ypaBHEHUSA c(ephl U TNIOCKOCTH; OK 2 6
 (hopmya paccTOsTHUA. OT TOYKHU JI0 TUIOCKOCTH; BBITOTHCHHA TIPAKTHICCKHIX pa0oT.
« MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, pETYIATUBHBIE Meronuka — Temuarkunoit O.B.
CJIO)KEHHE BEKTOPOB ¥ YMHOKEHHUE BEKTOPA HA YVY/I (Bonesas [Iposepounas pabora Ne5
YUCIIO; CaMOPETYJISAIIHS Pazpaborana mpoBepouHas paboTa Ha
* Yo MEXIy BEKTOPAMH, CKAJIIPHOC OK 4 pa3IMYHbIE YPOBHHU CIIOKHOCTH.
IIPOU3BENICHNE B-B. . MO3HaBaTEIbHBIE Pa3paboTaHbl KPUTEPUU OLIEHKH
* us0Gpaxarh Ha KOOPAMHATHOM TIIOCKOCTH, (mokaszarenscTBO), | Meronuka — Temustkunoit O.B.
MHOXECTBA PCIICHUN NPOCTCUIINX YPAaBHCHUU U
HEPABEHCTB; OK'5
* pemaTh IIaHUMETpHYECKHE U MpocTeimue KOMMYHHKaTHBHBIC
CTEpeOMETPUIECCKHE 3a/1aul Ha HAXOXKICHUE YV
reoOMeTPUUYECKHX BEIWYHUH (JUIHH, (ucroap30BaHUE
YTJI0B, IUIOMAaAeH, 00HEMOB). HKT)
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Pazoen 6 3HaTh/yMETh: OK 1 nuunOCTHBIE [IpakTuueckoe 3anstue Ne 7
OCHOBBI * OIpEICIICHUE CUHYCA, KOCUHYCA, TAHT€HCA, YV 3aKperuieHue TEOPETUUECKUX 3HAHUM 10
TPUTOHOMETPHH KOTaHI'CHCA ITPOU3BOJIBHOIO YIJIa; (cMmbICIOOOpa30BaH | TEME.
* (GopMyIBI IPUBEACHHUS; CHHYC, KOCHHYC U ue), PazpaboTanbl KpUTEPHH OLIEHKH
TAHICHC CyMMBI 1 DASHOCTH 1BYX YIJIOB, CHHYC, OK 2 BBITIOJTHEHHS MIPAKTUYECKUX paloT.
KOCHHYC JBOWHOTO yTI1a; (hOpMYJIbl IOJOBUHHOTO pETYIATHBHEIS Meronuka — TemuaTkuHONR O.B
yria. [IpeoGpa3oBaHusi CyMMBI e
. YV [IpakTuueckoe 3ansaTue Ne 8
TPUTOHOMETPHUUECKUX (YHKIHH B IPOU3BEACHUE U -
NIPOU3BEICHNUS B CYMMY, OK 4 3akperieHue yMeHui npu PeIleHAN
* [POCTEHIIME TPUTOHOMETPUIECKIE YPABHEHNS; MO3HABATEJIbHbBIE BapHATHUBHBIX 33/1a4 U YIIPAKHEHHH.
* apKCHUHYC, apKKOCHUHYC, apKTaHT€HC YHCIa. (obmeyuebHbIE), [IpoBepounas padbora Ne6
* IPOBOJIUTH 10 U3BECTHHIM (hopMmyiam npeodpazo- | OK 6 Pa3paboTranbl kpuTepun OlIECHUBAHUS 110
BaHMsA OYKBEHHBIX BBIPOKEHUH, BKIIOUAIOIIMX KOMMYHHKATHUBHBIC | TCKYILIEMY KOHTPOJIIO, BBINOJHACMBIX
CTETICHH, PaIUKaJbl, JOrapuMUIECKUE U VY IPaKTHYECKUX PaboT.
TPUIOHOMETPUHYECKHE BYHKIH. (ucnionb3oBaHue PeduiekcuBHBIN aHaU3
HKT) npohecCHOHANBHBIX YMEHUN
Paszoen 7 3HaTh/yMeTh: OK 2 Y cTHBIE ONPOCHI.
DOyHKUHMHN U TpaduKu * OlpenensaTh 3HaUeHHUEe (YHKIUHU 10 3HAYCHHUIO pEryJIsITUBHBIE [Ipaktuueckoe 3anarue Ne 9.
aprymMeHTa IIpH pa3InuHbIX CIIOco0ax 3aqaHus YV PazpaboTtanbl kpuTepun OIEHUBAHUS 110
GbyHKIIY; (TporHO3MpPOBaHKE | TEKYIIEMY KOHTPOJIO, BBITOTHSAEMBIX
* CTPOUTH rpadUKH U3YUCHHBIX (yHKIUNT; ) MPaKTHYECKUX padoT.
* ONHWCBIBATH IO rpadMKy U B IPOCTEHIINX CiIydasix 1o | OK 4 KonrponsHas pa6ora Nel
bopmyze . . M03HABATEIbHBIE KourposnbHas pabora B hpopmare ETD
IIOBCJACHHUEC U CBOUCTBA d)yHKHI/II/I, HaXo4uThb no 6 6HLIe)
epaguxy (PpyHKUIMH HAaUOOJIBIIIKE U HAUMEHbBIITHE (obmeyue >
3HAYCHUA, OK 59
* pemarbs YpaBHEHUs, IPOCTEUIINE CUCTEMBI KOMMYHWKaTHEHBIC
YpaBHEHUM, UCIIOJIL3YsI CBOMCTBA DYHKIIUN U VAR
X TpaduKoOB; (nmanupoBaHue)
* HCHOJB30BaTh MPUOOPETEHHbIE 3HAHUS U OK 6 pa6ora B
YMEHUS B MPAKTHYECKOMN JICSITEIIHHOCTH U KOMaHIE

MOBCEJIHEBHOM >KU3HM JJI5I OITUCAHUS C
TMTOMOIIBIO (DYHKITUM Pa3]IMIHBIX 3aBUCUMOCTEH,
MPEACTABIICHUS UX TpadruiecKu,
WHTEepOpeTaINu rpadMKOB.

Pa3zoen 8
I'eomeTpuueckue Tena

3HaTh/yMETH:

* pacrmo3HaBaTh Ha 4epTexkax M MOICINIX
IPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH
TpeXMepHbIE 00BEKTHI C UX ONMHMCAHUSIMU, U30-
OpakeHUsIMH;

OK 1 nuunOCTHBIE
Yy
(camoormpenenenue

),

[Tpaktrueckoe 3anstue Ne 10.
ITpoBepounas pabota Ne7.
JuddepennmpoBanHas nmpoBepoyHas
pabota
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¢ ONKCBIBATH B3aMMHOC€ PACIIOJIOXKCHHUE IIPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, apTYMEHTHPOBATH CBOU
CYXIEHHS 00 3TOM paCIOJIOKCHNH;

* aHAJU3WUPOBATH B MPOCTECHINX CIydasx
B3aUMHOE PACIIONIOKEHUE 0OBEKTOB B IPOCTPAHCTBE;

° I/I306pa)KaTI: OCHOBHBIC MHOTOT'PaHHUKHU U
KPpYTJBIC TEJA,; BRIIIOJIHATE YEPTECIKU 110 YCIOBHUAM
3ajad;

* CTPOHTH MPOCTEHUINIHNE CEUCHUS Ky0a, IMPU3MBI,

IMUpaMUIBbI;

* pelraTh IIAHUMETPUUCCKHE U MPOCTEHIINE
CTEpEOMETPHUYECKUE 3aJauyd Ha HaXOXICHHE
reOMETPUYECKUX BEIWYMH (IJIHMH, YIJoB,
IIomazaei, 00beMoB);

* HCIIOJIb30BaTh MPHU PEIICHUU
CTEPEOMETPHUYECKUX 3a7au MIaHUMETPUUECKHUE
(aKTBI U METO/IbI;

* MPOBOJUTH JOKA3aTEeIbHBIE PACCYKICHHS B
XO0JI€ pEIICHHS 3a1aY;

* HCIIOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS U
YMEHHS B TPAKTUYCCKOU JACATCIHBHOCTH H
MMOBCEIHEBHON KU3HH I

Hccie0BaHus (MOICITMPOBAHUS ) HECIOKHBIX
MPAKTHYECKUX CUTYaI[Ui Ha OCHOBE M3YYECHHBIX
dbopMyJ U CBOUCTB GUTYD.

OK 2
pETyJISATUBHbBIE
YV

OK 5
KOMMYHHKATHBHBIC
Yy
(ucnosb30BaHUE
HKT)

OK 6

(o dexTuBHOE
oO1ieHue ¢
KOJIJIETaMH)

OK 7,10
pETYJISATUBHBIE
YV (koHTpONb U
KOPPEKIIHS
JESATEeTLHOCTH)

CucremaTu3anusi TEOPETHIECKOTO
MaTepuasa B TAOIHIIB U CXEMBI.
Marematnyecknii TUKTAHT.
Pa3zpaboranbl kpuTepun OIICHUBAHUS 110
TEKYIIEMY KOHTPOJIIO.

Pazoen 9
Hauajga maTemaTHnuec -
KOIr'0 aHAJIN3a

3HaTh/yMETh:

* IPOU3BO/IHAs (PYHKLIUH, €€ PU3NUECKUN U
T€OMETPUYECKHUI CMBICI;

* ypaBHEHHE KacaTeIbHOM;

* IPOU3BO/IHASI CYMMBI, pa3HOCTH, TPOU3BEICHHS,
YaCTHOT'0, OCHOBHBIX 3JIEMEHTapHBIX (PYHKIUH;

* IPUMEHEHHE MTPON3BOTHON K UCCIIETOBAaHHIO
(GYyHKLIUH ¥ TOCTPOEHUIO IPahUKOB;

* mepBooOpazHasi, hopmyrna Hetorona-Jleitoauna,
IpUMEHEHHE POU3BOTHON U HHTETpaja Mpu
peIIeHNH TPUKIIAIHBIX 3a/1a4;

* BBIYUCIIATh MPOU3BOJHBIE U TIEPBOOOpPA3HBIC
AJIEMEHTAPHBIX (QYHKIUHA, UCTIONb3YS
CIIPAaBOYHBIC MAaTEPUAJIBL;

* HCCJIEIOBATh B MPOCTEHIINX CIydasx

OK 1 muaHOCTHBIE
Yy
(HpaBCTBEHHO-
ITUYECKOE
OLICHUBAHMUE),
OK 2
PETYJISTHBHBIE
VV]I (BoneBas
CaMOPETYJISIIHS
OK 4
IMO3HABATEIbHBIE
(obmreyueOHbIC),
OK
6(apdexTrBHOE

[IpakTueckoe 3ansatue Ne 11
3aKkperieHue yMEHHH 110 JaHHON TeMe ¢
IMOMOIIBIO JIEKTPOHHBIX 3aJJaHU.
Mertonuka onieHku — kputepuu EI'D

[IpoBepounas padora Ne§

Pemenue BapuaTUBHBIX YIIpa)KHEHNUH Ha
pedaexcuto
IMucemennas pabora B popmate EI'D
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(GYHKIMM HAa MOHOTOHHOCTB, HAXOJIUTh oO1eHue ¢
HanOOJIbIIIME U HAUMEHbIIINE 3HAUCHUS PYKOBOICTBOM)
GbyHKUIUH, CTPOUTHh T'paUKH MHOTOYJICHOB U OK 8 JIMYHOCTHBIC
MPOCTEUIINX PALIMOHATBHBIX DYHKIUH C VYL
HCIIOJIb30BaHUEM allapara MaTeMaTHYECKOTO
aHATN32; (camopasBuTHE)
* BBIYMCJIATH B IPOCTEUIINX CAydasX IIOMIATN
C MCMOJb30BaHUEM NIEPBOOOPA3HOM.
Pazoen 10 3HaTh/yMETh: OK 4 [IpakTuueckoe 3ansatue Nel?2
HuTerpai u ero  mepBooOpa3Hasi, popmyna Hetotona-JleiiOHuiia, | mo3HaBaTEIbHBIE 3akperieHue YMEHUM 10 JaHHOU TeMe
NpUMeHeHHUH e IIPUMEHEHHE ITPOU3BOJHON U MHTErpajla Ipu (obmeyuebHbIC), Meroauka oneHku — kputepuu EI'D
pelIeHUU TPUKIAAHBIX 337124, OK 5 [IpoBepounas padbora Ne9
* BBIYHUCIIATH TIPOU3BOAHBIC M EepBOOOPA3HBIE | KOMMYHUKATHBHBIE | PellleHre BapMaTUBHBIX yIPAKHEHHIA.
3NEMEHTAPHBIX (DYHKIHUMI, HCTIOIIB3Ys Yy PazpaboTanbl KpUTEpHH OLICHUBAHUS 110
CHPABOHHBIC MaTCPHAIIbL, (ucmonb30oBaHUEe TEKYILEMY KOHTPOJIIO, BBIIOJIHIEMBIX
* UCCJIEN0BATh B MPOCTEUIINX CIIydasix UKT) paor.
(GYHKIIMM HAa MOHOTOHHOCTH, HAXOIUTh
HanOOJIbIIIME U HAUMEHbBIIINE 3HAUCHUS OK 9,11
(byHKIIHH, CTPOUTH TpaPUKH MHOTOUJICHOB U IO3HABATCIIbHBIC
MPOCTEUIIUX PAIIMOHATBHBIX (DYHKITHH C YVn
VCTIOJIb30BAaHUEM amllapaTa MaTeMaTUYECKOIO (camMocTOsATENEHOE
aHau3a; 3 CcO3/IaHMe
BBIMHCIIAT B NPOCTEHIINX CIy4asX MIOWAH € | croco60B perreHns
HCII0JIb30BaHUEM MTEPBOOOPAZHOMN. npo6em)
Pazoen 11 3HaTh/yMETH: OK 1 nuanocTHBIE [Ipaktrueckoe 3anstue Nel3
HN3mepenus B * oHATHE 00 00BEME Tella, OTH. 00BEMOB YV 3aKkperieHre TeOPETUIECKUX 3HaHUN U
reoMeTpuu MOJI0OHBIX TelI; (camoompezeneHue | cucteMaTH3anus Mo TeMe.
* (hopmynbl 00bEMa Ky0a, MPSMOYTOJIEHOTO ), PazpaboTaHbl KpUTEPHH OLIEHKU
napajuiesienumnena, IpusMsl, IIMHAPA, TupaMusl, | OK 2 BBITIOJTHEHUS PAKTUYECKUX paboT.
KOHYCa; peryJsTUBHbBIE Metonuka — Temusatkunoit O.B.
* popMyITBI TIIOMIAN TTOBEPXHOCTEN IIMITMHAPA, YV [TpoBepounas padora NelQ
KOHYCa; OK 4 Peurenne MareMaTuueCKUX TPEHAKEPOB.
* popMyIbl 0OBEMa mapa u TiIolaab Chepsl; TMO3HABATEIHHBIC
* PAcIO3HABATh HA YEPTEkKAX U MOJEIAX (obmeyueOHbIC),
IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTD OK 5
TpeXMepHbIE OOBEKTHI C UX OMHUCAHUSIMUY, KOMMYHHKATHBHBIE
N300pakKCHHUSIMH, VYT
* OIMCHIBATh B3aUMHOE PACIIOI0KEHHE IPSAMBIX U
(ucnonb3oBaHUE

TJIOCKOCTEH B IMMPOCTPAHCTBE, ApT'YMEHTUPOBATH CBOU
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CYKJIEHHUS 00 ATOM PaCIIOIOKCHHH;

* aHAJIM3UPOBATh B ITPOCTEHIINX CITydasX B3aMMHOE
PacIoyIoKeHNnEe 0OBEKTOB B IIPOCTPAHCTBE;

* U300paXkaTh OCHOBHBIC MHOTOTPAHHHKHU 1
KPYIJIbIE TEJIa; BBIIOIHAT YSPTEXKH 10 YCIIOBUAM
3aa4;

* CTPOUTH MPOCTEUIIINE CEUCHUS Ky0a, IPU3MBI,
MHAPaMHUIBI;

* pelaTh INIAHUMETPUYECKHE M IIPOCTCHIIINE
CTEPEOMETPUYCCKUE 3aJa4Yd Ha HaXOXKICHHE
FCOMETPUYECKHMX BEIMYUH (IJIMH,

YTJIOB, IIOMIAACH, 00HEMOB);

* HCIIOJIb30BaTh MPU PEIIEHUN CTEPEOMETPUUECKIX
3a/1a4 MIAHUMETPUYECKHEe (PaKThl © METOIBL;

* IIPOBOJMTH JOKA3aTebHBIC PACCYKICHHUS B XOIE
peleHys 3a1a4; HCII0JIb30BaTh IPUOOPETEHHBIE
3BaHUS M YMEHHUS B IIPAKTUUECKON AEITEILHOCTH
[MOBCEIHEBHOM KU3HU:

* JUIS KCCleA0BaHMs (MOACIUPOBAHHS ) HECIOKHBIX
MPAKTUYCCKUX CUTYAIMi Ha OCHOBE M3y4YCHHBIX
(dhopMys1 U CBOMCTB (UTYD;

* BBIYHCJICHUS 00BEMOB U TUIOIIA/ICH TTOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEN MPH PEIICHUH
MPAKTHYECKHUX 3aj1a4, UCTIOIb3YS MPH
HEOOXOMMOCTH CIPABOYHUKHU M BEIYMCITUTEIILHBIC
YCTPOWCTRA.

HKT)

Pazoen 12
Teopust BeposiTHOCTEH

3HaTh/yMeTh:

* TabauuHOE U Tpadudeckoe npeAcTaBICHNE
JTAHHBIX;

* 3JIEMEHTapHBIC U CIIOKHBIE COOBITHS;

* BEPOSITHOCTb CYMMBI HECOBMECTHBIX COOBITHIA,
BEPOSITHOCTH IMTPOTHBOITOJIOKHOTO COOBITHSI.

* pemaTh NPOCTEUIIe KOMOMHATOPHBIE
3a/la4yu METOJO0M Iepedopa, a Takke ¢
UCITOJTb30BAHNEM U3BECTHBIX (hOPMYIT;

* BBIYUCIISTH B MMPOCTEUIIUX CIydasiX
BEPOSTHOCTH COOBITHI HA OCHOBE IOJICUETA
qHCciIa HCXOMO0B;

* JICIIOJI30BATh MPUOOPETCHHBIC 3HAHUS 1
YMEHHS B TIPAKTHYECKOI eITEIHOCTH U
HIOBCETHEBHOM KHU3HHU /I aHATU3a
peaTbHBIX YHCIOBBIX JAHHBIX,

OK 1,9
JIUYHOCTHBIE Y VY]
(obecrieuenue
CaMOCTOSITEITEHOTO
JUYHOCTHOTO
BBIOODA),

OK 2
perynsTHBHBIE
YV ]I (KOHTpOJIB)
OK 3
perynsTUBHBIE
Yy
(naHupoaHue)

OK 5

Y CTHBIE ONIPOCHI.
[Ipaktrueckoe 3anstue Nel4
ITpoBepounas padora Nell
TecToBBIC 3aJaHNS 10 TEME.
Pemenue 3agannii oH-naiiH
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pemieHus 3a/1a4 U3 00J1acTe HayKW U MPAKTHUKH,
HHTEPIIpeTaIvs pe3yabTaTa, yUeT pealbHbIX
OTpaHUYCHUM.

npcacTaBJICHHBIX B BUAC JUarpamMm, KOMMYHHUKATHUBHBIC
rpadguKoB; YV]I (ynpasienue
* aHanu3a uHGOPMAIIUU CTATUCTUYECKOTO [OBeNeHHEM
Xapakrepa.
IapTHEPa)
Pazoen 13 3HaTh/yMETh: OK 1 nuyHOCTHBIE [IpakTuueckoe 3anstue Nel5.
YpaBHeHus u * peumarh panyMoHalbHbBIE, I0KAa3aTEIbHBIE U (cmbIcTOOOpa3oBaH Konrponbnas pabota No2.
HepaBeHCTBA HOFaPHEbMquCKHe YPaBHCHHA U HCDABCHCTBA, ue) [IucpbmMeHHas KOHTPOJIbHAS paboTa B
NpOoCTEUIINe UpPaALlMOHAJIBHBIC U TPU- OK2 bopmare EID.
FOHOMCTPUHCCIHC YPABHCHIA, HX CHCTOMBL, pEryisaTUBHbBIE [IpumeHeHne MaTeMaTHUYECKUX METOJIOB
* COCTaBJIATh YpaBHEHUS MO YCIOBUIO
3a1a4n; VYV (ouenka) JJIsl PELICHHU 3a/a4.
* HCIOJIB30BATh 115 npubamkenHoro pemenns | OK4
YpaBHCHHM U HEPABEHCTB I'pa)MUCCKUN METO/I; TO3HABATECIILHBIE
* U300pakaTh Ha KOOPJAMHATHOH IIOCKOCTHU (obmeyuebHbIC),
MHOJKECTBA PEIICHUHN NPOCTEHIINX YpaBHEHUN U | QK 6
UX CHCTEM, KOMMYHHKATHBHBIE
* MPUMEHEHHE MAaTEeMAaTHUYE€CKUX METOJIOB JJIs V]I

[IpumeHsieTcs KpuTepuaibHas CUCTEMA OLIEHUBaHUS. B KauecTBe KpUTEpUEB BHICTYNAIOT IPU3HAKU MPOSIBICHUS KomneTreHuuu, Y Y 1,
IPABUJIBHOCTD BBINOJHEHUS 3afaHusl. OueHka «5», «4», «3», 1 «2» onpeaensiercs B COOTBETCTBUU C YHUBEPCAJIbHOM IIKAJION OLEeHUBAHUS.
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