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1. MOSICHUTEJIbHAS 3ATIUCKA

IIporpamma oOmieoOpa3zoBaTeaIbHOTO ydeOHOro tipeamera «MaremaTuka
npeaHa3HadYeHa JUIs U3YYCHUSI MaTEeMaTHUKH B MPO(EeCcCHOHAIIBHBIX 00pa30BaTeIIbHBIX
opranm3auusx CI1O, peanu3yromux o0Opa3oBaTeIbHYIO NIPOTPAMMYy CPEIHETO OOIIero
oOpa3oBaHUs B TIpejieiiax OCBOCHHUS OCHOBHOU NMPOGEeCCHOHAIILHOW 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
yueOHOTO mpeamera «MaremaTuka», B COOTBETCTBUHM C PekoMeHAanUsMH 10
OpraHu3aliM TOJIyYCHHsI CpPEIHEro ooOImero oOpa3oBaHUs B IIpejieiaX OCBOCHUS
0o0pa3oBaTeNbHBIX IPOTPAaMM CpeaHero npodecCHoOHAIIBHOTO OOpa3oBaHUs Ha Oase
OCHOBHOro o0mero oOpa3oBaHUs C ydeToM TpeboBanuii  (demepanbHBIX
rOCyJapCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB M MOJy4YaeMOW  CIIEUAJIbHOCTH
cCpeaHero npodeccuoHaIbHOTO obOpazoBaHUs (mucemo JlenaprameHnTa
roCyJ1apCTBEHHON TIOMUTHKA B cdepe noaroroBkr pabdboumx xkaapoB u JITO
Munobpuayku Poccun ot 17.03.2015 Ne  06-259).

Conepxanme TiporpaMmbl  «MaTemaThka» HaIMpPaBJICHO Ha JOCTHXKCHHUE
CIICAYFOIIHUX IEeJICH:

-o0ecrieueHnne CcHOPMHUPOBAHHOCTH IIPEACTABICHUI O COLMAIBHBIX, KYJIbTYPHBIX W
UCTOPHYECKUX (akTOpax CTAHOBJICHUS MaTCMAaTHKH;

-o0ecrieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO u
MaTeMaTHYCCKOTO MBIIUICHUS;

-o0ecrieueHrue CHOPMHUPOBAHHOCTH YMEHHU NPUMEHSITH MMOJYyYCHHBIC 3HAHUS IIPHU
pCUICHUN pPa3JIMYHbIX 3a1ad4;

-o0ecrieueHne C(POPMHUPOBAHHOCTH MPEACTABICHHUNW O MaTeMaTHKE KaK 4YacTH
OOIICYCIIOBEYECKON KYJIbTYPbl, YHUBEPCAIBLHOM SI3bIKE HAYKH, I103BOJISIIOIICM
OIMHMCHIBATh U W3ydaTh peajibHbIC MPOIECCHl U SIBJICHHUS.

B mporpamMmy BKJIKOYEHO COJICp)KaHHWE, HalpaBJICHHOE Ha (QopMHpOBaHHUE Y
CTYJACHTOB KOMIETEHIINM, HEOOXOIMMBIX i1 KauecTBeHHOTOo ocBoeHuss OITOIT CITO
Ha Oa3e OCHOBHOIO OOIIero oOpa30oBaHUsI C MOJYYEHHEM CpEOHEro OOIIero
oOpazoBaHUsI; IPOrpaMMbl MOATOTOBKH crienuaancToB cpeaaero 3seHa (IMTICC3).

1.1.00man xapakrepucTUKa y4ueOHOro npeamMera «MaremMaTuka»

PaGouas nporpamMmma 0o0611e00pazoBaTEIBHOTO y4ueOHOro npeaMeTa
«MaremaTuka» TpeJHa3HAYe€Ha JII HU3y4YCHHs] MaTeMaTUKH B MOPO(ecCHOHATbHBIX
oOpazoBarenbHbIX opranuzanusx CIIO, peanusyronmx oOpa3zoBaTeabHYIO IIPOrpaMmMy
cpenHero oOIIero oOpa3oBaHHs B IpeaeaX OCBOCHUS OCHOBHOM mpodeccruoHanbHOM
ob6pazoBarenbHOM nporpamMbl CITO 18.02.05 TIpon3BoaACTBO TYTOIJIABKUX HEMETAIUTMUECKHUX
U CUJIMKATHBIX MaTe€pPUaIoB U U3/IEIHH.

MaremaTuka sBisieTcs pyHIaMEeHTAIIbHOM 001Ie00pa3oBaTeIbHON TUCITATITMHOMN
CO CJIOKMBIIIMMCSI YCTOWUMBBIM COJIEP>KaHUEM U OOIIUMHU TPEOOBAHUSIMU K MOJATOTOBKE
CTYJICHTOB.

B nopodeccroHanmbHBIX ~ 00pa30BaTENbHBIX  OPraHU3ALMAX,  PEATHUIYIOIINX
o0Opa3oBaTeIbHYIO TTPOrpaMMy CpeaHero obiiero oOpa3oBaHUsI B Mpeaeiaax OCBOCHHS
OIIOIT CIIO Ha 6a3e OCHOBHOro 0O0IIero oopa3oBaHus, U3yU€HHE MAaTEeMaTUKH UMEET
CBOHM OCOOCHHOCTH B 3aBHCUMOCTH OT TIpoduist mpodeccrnoHaapHOTO 00pa3oBaHUs.

I1pn OCBOCHUHU CIIEIMAJIBHOCTEN CIIO TEXHUYECKOI'O npodust
npodeccuoHaIbHOIO  O0pa3oBaHUS MaTeMaTHKa H3ydyaeTcs yriIyOJIeHHO, Kak
npoduIbHBIM  y4eOHBIM OpeaMeT, yuyUThIBalomias crneuupuKy  OCBaMBaEMBbIX
crienmagbHOCcTEW Ha ypoBHEe DPI'OC cpemnero odiero oopa3zoBaHUs.



DTO BBIpa)KaeTCs B COACPKAaHUU OOYUYCHHUSI, KOJIMUYECTBE YacCOB, BBIJACISICMBIX Ha
HU3YHYCHHUC OTACIIbHBIX TCM IIPOIrpaMMBblI, I‘J'Iy6I/IHe X OCBOCHUS CTYACHTaMU, O6’beMe 51
XapakTepe NMPaKkTUICCKUX 3aHSTHH.

YrnyOneHHasi COCTABIISIONIAS OTPaxaeTcs B TPEOOBAHUSAX K MOJATOTOBKE O0YYAIOIINXCS B
YacTu:

-0011el CUCTeMBI 3HAHUH: COJIEpIKATEIIbHBIC PUMEPHI UCIIOIH30BAaHUSI METOJIOB B
npopEeCCUOHATIBHON JEATEIbHOCTH;
-YMEHUI: pa3jinyue B ypOBHE TPEOOBAHMM K CI0KHOCTH IIPUMEHSIEMbIX aJlTOPUTMOB;
-IIPaKTHYECKOTO UCTIOIB30BaHUS MPUOOPETEHHBIX 3HAHUW M YMCHUN: MHIUBUAYAILHOTO Yy4eOHOTO
OIIBITA B BBIITOJIHEHUH UCCIIEIOBATEIBCKUX TPOCKTOB.

OO1ue neiau N3y4eHUss MaTeMAaTHKU PEeATU3YIOTCS B YETHIPEX HAIIPABJICHUSIX :

1) o6uiee npeacTasienre 06 HACSIX U METOAaX MATEMATHKH;
2) MHTEIEKTYalbHOE PA3BUTHE;
3) oBnajeHne HEOGXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHHUSIMH;

4) BocnuTaTenbHOE BO3ACHCTBUE.

[Mpodunmmzanms neirel MareMaTHYecCKOro OoOpa30BaHHs OTpPakaeTcsi Ha BBIOOpE
IIPUOPUTETOB B  OpraHU3alMU  y4eOHOM  JesATEeIbHOCTH CTyAeHToB. Jlus
TeXHUYECKOro Tipodmiss mpodecCUOHAIbHOrO 0O0pa3oBaHUsI BBIOOp  IIeJieit
CMeIaeTcsi B MParMaTU4YeCKOM HAIIPaBJIEHUH, NPEyCMaTPUBAIOIIEM YCHUIIEHUE U
pacmupeHre NPUKIagHOTO XapaKTepa U3yUeHHUs] MaTeMaTHUKH, IIPEUMYIIIECTBEHHOM!
OpPHMEHTAIlUH Ha AJITOPUTMHUUYECKUHN CTUJIb TO3HABATEIbHOMN 1€ TEIbHOCTH.

Nzyuenne wMareMaTHkd Kak #OpopuiabHOW 00meoopa3oBaTeIbHOM — y4ueOHOM
JIMCIUIUIMHBI, YYUThIBAIOIEH crieu(pUuKy OCBAUBAEMBbIX CTYJIEHTAMH CIIELIUAJIbHOCTH
CI1O, obGecrieunBaeTcs:

e BBIOOPOM Pa3JIUYHBIX MTOJAXOJ0B K BBEJIECHUIO OCHOBHBIX HOHATHUH;

e (opmMupoBaHHEM CUCTEMBI YUYCOHBIX 3aJIaHUN, oOecTieunBarONINX P PeKTUBHOE

OCYILIECTBJIEHHUE BBIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

e oforamieHueM CIIeKTpa CTHJIEH YYEeOHOM JIeATEIIbHOCTU 3a  CYeT
COrJIaCOBaHUsSI C  BEAYILIMMH JICSITEJIbHOCTHBIMH  XapaKTEePUCTUKAMU
BBIOpaHHOM CHENNaIbHOCTH.

I[IpodunbHast cocTaBisionIass oOTpaxaeTcss B TpeOOBaHUSIX K IIOJITOTOBKE

CTYJICHTOB B YaCTH:

e 0OOmIEell cucTeMBbl 3HaHUM: CoOJEprKaTeJIbHblE NPUMEPHl HCIIOJIb30BaHUSA
MaTeMaTHYECKUX UACH U METOMOB B MPO(GECCHOHAIILHON e TEIbHOCTH;

e YMEHWH: pa3judyhe B YpPOBHE TpeOOBaHMII K CIOKHOCTH TIPUMEHSIEMBIX
aJITrOPHUTMOB;

e TIPAKTUYECKOTO  HCIIOJb30BaHUSI NPHUOOPETEHHBIX 3HAHUW W YMEHUIA:
WHIVMBUYaJIbHOTO YYEOHOIO OIIbITa B MMOCTPOCHUH MaTeMaTHYECKUX MOJIeJIeH,
BBITIOJTHEHUH UCCIIEIOBATEIIHCKUX MNPOEKTOB.

Takum oOpazomM, peanuszanusi CoAep>KaHusl ydeOHON JUCHUIIIMHBI OPUEHTUPYET

Ha TIPUOPUTECTHYIO POJIb MPONECCYyaTbHBIX XapaKTEePUCTUK YYEOHOW padoTHI,
3aBUCSIIUX OT TMpoduias mnpodeccuoHarbHOrOo o00pa3oBaHUs, IIOJYUYEHHUs] ONbITa
HWCMOJIL30BAaHUSI MAaTEeMaTHKH B COJCPKATEIIBHBIX W NPO(ECCHOHATBHO 3HAYHUMBIX
CUTyallUsiX II0 CpaBHEHHUIO C (HOPMaIbHO-YPOBHEBBIMU pe3yJIbTaTUBHBIMU
XapaKTEepUCTUKAMH OOYYCHHSI.

Conepxanue ydeOHOM NUCHUIIIMHBI pa3pabOTaHO B COOTBETCTBUHU C OCHOBHBIMU
COAepKATEIIFHBIMHA JIMHUSIMA OOyYeHHUs] MaTeMaTHKE:

e ajreOpanyeckasl JIMHHUS, BKJIIOYalOIlasi CHCTEMAaTHU3allui0 CBEIEHUU O
quciax; W3YYEeHHE HOBBIX M OOOOIIEHHME paHee HW3YYCHHBIX OIleparifid
(BO3BeZICHHE B CTEIICHb, M3BJIEUEHHE KOPHs, JIorapupMHUpOBAHUE, CHUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI'€HC U OOpaTHBIC K HUM); U3yUYEHHE HOBBIX BHUJIOB
YHCJIOBBIX BBIPAXKEHUH H (QOPMYJI; COBEPIIEHCTBOBAHME MNPAKTHYECKUX
HaBBIKOB U BBIYHCIIMTEIILHON KyJIbTYPBI, PACHTUPEHNUE U COBEPIIICHCTBOBAHNE
anrebpandyeckoro anmnapara, cCQOpMHPOBAHHOTO B OCHOBHOM IHIKOJIE, U €ro



OPUMEHEHHE K PENICHUIO MaTeMaTUYEeCKNX U NPUKIAIHBIX 3a4a4;

e TEOpPETUKO-PYHKIIMOHATIbHAS JIMHUS, BKIIOYAOIAsl CHCTEMAaTH3AIUIO U
paciurpeHue cBeICHHH O (PYHKIMSIX, COBEPIICHCTBOBaHHE I'paUUeCKUX
YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH HJICIMH U METOJAaMHU MaTEMaTHYECKOTO
aHajnM3a B oObeMe, IMO3BOJISIIONIEM HCCIEIOBaTh 3J€MEHTapHble QYHKIUU U
pemarb MpoCTeUIINe TeOMEeTPUYECKHe, (PU3NYECKHUE U JIpYyTHE ITPUKIIAIHBIC
3aJa4u;

e JIMHUSI yPaBHEHH U HEPaBEHCTB, OCHOBAaHHAsI HA MOCTPOCHUH U MCCIICJIOBAaHUH
MaTeMaTHYeCKUX MOJICIICH, MepeceKaroniasics ¢ ajJreOpandecko U TeOPETHUKO-
(pyHKIIMOHANTBHON JIMHUSIMU M BKJIIOYAIOIIAasi pa3BUTHE U COBEPILICHCTBOBAHUE
TEXHUKHA aJireOpandecKuX MOpeoOpa3oBaHUN [JIsi PELICHUS ypaBHEHUIA,
HEPABEHCTB MU CHUCTEM; (popMHpOBaHHE CIIOCOOHOCTU CTPOUTH U HCCIIEAOBATh
OpOCTEHIINEG MaTEeMaTUYECKHUE MOJICJIM IMPH PEILICHUM NPUKIAJHBIX 3a1ad,
3aJ1a4 U3 CMEXXHBIX U CIEeIHATIbHbBIX JUCIUILINH;

e TEOMETpUYECKasl JIMHHUs, BKJIIOYAIONIas HarJsiIHbIE IIPEACTaBJICHUS O
OPOCTPAHCTBEHHBIX (PUrypaxX M H3YUEHHUE HX CBOMCTB, (popMHpOBaHHE U
pa3BUTHE  IIPOCTPAHCTBEHHOIO  BOOOpaX€HHsI, pPa3BUTUE  CHOCOOOB
r€OMETPUUYECKUX U3MEPEHHI, KOOPAUHATHOTO U BEKTOPHOI'O METOJOB MJIS
peIeHusI MAaTeMaTUYCCKUX U TPUKJIIQTHBIX 3aj1a4;

e CTOXacTUYECKasl JIMHHUs, OCHOBaHHAs HA Pa3BUTUM KOMOWHATOPHBIX YMEHUH,
MpEeACTaBICHUHN o BEPOSTHOCTHO-CTATUCTHYECKHUX 3aKOHOMEPHOCTSIX
OKpY>Karoliero Mupa.

Nzyuenune oOmeobpa3zoBarenbHOTO  ydeOHOro mpeamera  «MaremaTuka»
3aBepIlIaeTcs IOJBEJICHUEM HUTOroB B (OpMe 3K3aMeHa B paMKaxX IPOMEKYyTOUYHOM
aTTecTalluy CTyJIeHTOB B nporecce ocBoeHusi ocnopHoi OITOIT CIIO ¢ nomyuyenuem
cpeaHero oo6uiero oopazoBanus (IIIICC3).

B paznene nporpammbel «ComepkaHuE YYEOHOU JUCHHUIUIHHBD) KYPCHBOM
BBIIEJICH MaTepHall, KOTOPBIU NIPU U3yYEHUH MAaTEeMAaTHKH KOHTPOJIIO HE MMOIJICIKHUT.

1.2.MecTO yueOHOIro npeamera B y4eOGHOM ILJIaHe.

YueOHsbIil npeaMeT «MaTtemMaTuKa» SIBISIETCsl yYeOHBIM ITPeAMETOM 00s3aTeILHON
npeaMeTHoM oonactu «MartemaTtuka u nHpopmatuka» ®I'OC cpeanero oodmiero
obGpazoBaHUsI.

B npodeccrnonanbHbIX 00pa30BaTEIbLHBIX OpPraHU3aUsAX, PeaTu3yOMINX
oOpa3oBaTeJIbHYIO IIPOrpaMMy CpPEIHEro oouero oopa3oBaHus B Ipejiejiax OCBOSHUS
OITOII CIIO na 6a3e OCHOBHOTO OOIIIETO OOpa3oBaHUsl, yueOHBIN MpeaMeET
«MaremaTuka» udydaercs B o0uieoO6pa3zoBaTesibHOM IMKie yueOHoro miana OITOIT
CIIO na 6a3e OCHOBHOT'O OOIIIET0 OOpa30BaHUsl C MMOJIYYSHHUEM CPEIHEro OOMIIEro
ob6pazoBanus (ITTICC3).

B yue6nbix nmanax IIIICC3 yueOHbIN npeamer «MareMaTHKa» BXOJUT B COCTaB
o01Mx 00111e00pa30BaATENBHBIX YUEOHBIX JUCHUILUINH, (POPMUPYEMBIX U3  0OsI3aTEIbHBIX
npeaMmeTHeIX obnacteit MI'OC cpennero oOimero oOpa3zoBaHUS, JJISI CIICITHATBHOCTH
18.02.05 ITpou3BOJACTBO TYTOIUIABKUX HEMETAIUIMYECKUX M CUJIMKATHBIX MaTE€PUAIOB U U3/IEIHH.

1.3.Pe3yabTarbl 0OCBOEHHS Yy4eOHOIO NMpeaMeTa.

OcBocHHE COCPIKaHUA y‘-I€6HOFO IIpeamMeTa «MartemaTtuka» oOOeCIedYnBaeT
JOCTHUKCHHUC CTYACHTAMU CICAYIOIIHUX PE3YyJIbTAaTOB!

JAIUYHOCHIHbBIX .

-C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MAaTCMATHUKEC KaK YHHUBCPCAJIBHOM S3BIKC
HayKu, CpE€ACTBC MOIACIHUPOBAHUA SIBIICHUM W™ IIpoueccoB, HACIAX HW METOAAaX
MAaTCMAaTHUKH,



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

-pa3BUTHE JIOTUYECKOTO MBIIILICHUS, MPOCTPAHCTBEHHOTO BOOOpakeHwusl,
AITOPUTMHYECKOUN KYJIBTYPhl, KPDUTUIHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIUMOM JIJIsI
Oyayuie npodeccuoHaIbHONW MAesITEIbHOCTH, ISl IPOAOJLKEHUS oOpa3oBaHUS 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(dheCCHOHATIFHON U OOMIECTBEHHOMN eI TEIILHOCTH;
-TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
JICSITSIIbHOCTH;

-TOTOBHOCTh K KOJUJIGKTUBHOUW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
o0Opa3oBaTeIbHOM, OOIIIECTBEHHO TMOJIE3HON, Y4€OHO-HUCCIIeA0BATEIILCKOM, MPOEKTHOM
U IPYTUX BHUIAAX JIESITECIbHOCTH;

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

MemanpeoMemmblx:

-YyMEHHE CAaMOCTOSITCIIBHO ONPEACIIATh LEIU ACSITCIBHOCTH W COCTAaBJIATH IJIAHBI
AESITECIIbHOCTH; CaMOCTOSITEIIBHO OCYILECTBIISTH, KOHTPOJIUPOBATh 1
KOPPEKTHUPOBATH JAEITEIIBHOCTh; MCIIOJIB30BaTh BCE€ BO3MOXKHBIE PECYpPCHI IS
JOCTHYKEHHS MOCTABJIEHHBIX LIEJIeH U pealn3aluy IUIaHOB JesITeJIbHOCTHU; BHIOUpATh
yCHEUIHbIE CTPATETUU B PAa3JINYHbIX CUTYaLUIX;

-yMEHHE IMPOJAYKTHUBHO OOIIAThCA WU B3aMMOJIEMCTBOBAaTh B MPOIECCE COBMECTHOM
JIESITEIbHOCTH, YUUTHIBATh MO3ULIMHN JPYTUX YUYACTHUKOB JIESITEIbHOCTH, d3PPHEKTUBHO
paspeiiatb KOH(MJIUKTHI;

-BJIaJICHUE HaBbIKaMH IO3HABaTE€JIbHOM, YYE€OHO-HCCIIEI0BATEIbCKON U IIPOEKTHOM
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
nHpopMalMy, KPUTUYECKU OLEHUBAThb W HHTEPIPETUPOBATHL HHMOpMaIIMIO,
MIOJIy4aeMyI0 W3 pPa3JIUYHBbIX UCTOYHUKOB;

-BJIaJICHUE SA3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JOTMYHO U TOYHO H3JaraTb CBOXO
TOYKY 3PEHMsI, UCIIOJIb30BAaTh aJICKBATHBIE A3BIKOBBIE  CPEICTBA;

-BJIaJ/ICHUE HAaBbIKaMU MNO3HABaTEJIbHOW pedJIEeKCUU KaK OCO3HAHMSI COBEPIIAEMbIX
JEUCTBUU U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, I'PAaHUIL
CBOEro 3HAaHWsI M HE3HAHHWs, HOBBIX IIO3HABATEJIBHBIX 3a/1a4 U CPEACTB JUISI HX
JOCTUXKECHUS;

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

npeomemmuvlx: (0a3zo06wvlil ypoeeHs)
1) chopmMupoBaHHOCTh MPEACTABICHUNA O MaTeMaTHKe KaK 4acTH MHUPOBOUW KYIBTYpPHI U O
MeCTe MaTeMaTHKH B COBPEMEHHOW IMBHWJIM3AIMH, O CIOCO0AX OIMWCAaHUS HAa MaTeMaTHUYeCKOM
S3bIKE SBIIGHUW peaTbHOro Mupa; 2) chopMHpOBAHHOCTH MPEICTABICHUNA O MaTeMaTHYECKHX



NOHATHAX KaK O BaO)KHEHWIIUX MATEMATHYECKUX MOJENSAX, MO3BOJLIOIIMX ONMCHIBATH U M3ydaTh
pa3sHble TPOLECCHl U SBJIECHMS; NOHMMAHHE BO3MOYKHOCTH AaKCMOMAaTHYECKOTO IIOCTPOEHUS
MaTeMaTHYeCKUX TeOpui; 3) BlIaJieHuE METOAAMHU JJOKA3aTeIbCTB U aITOPUTMOB PEIICHUS; YMEHUE
UX IPUMEHATH, MIPOBOJMUTH J0KA3aTEIbHBIE PACCYXACHUS B XOJ€ pElleHMs 3ajad; 4) BiajcHue
CTaHJAPTHBIMU IIPHUEMAaMH DPEIICHUS PALMOHAIBHBIX W HPPALMOHAIBHBIX, I10KA3aTEIIBHBIX,
CTENEHHbIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE IOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JUIsl MOMCKA IIyTH PEIICHUS W WIIIOCTPALMHU PELICHUS
YpaBHEHHIA U HEPABEHCTB; 5) CPOPMUPOBAHHOCTH MPEAICTABICHUI 00 OCHOBHBIX MOHATHUSAX, UACAX U
METOAAaX MaTeMAaTUYEeCKOro aHanu3a; 6) BIIAaJeHHE OCHOBHBIMM HOHATUSMHM O IUIOCKUX U
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUrypax, MX OCHOBHBIX CBOICTBax; C(HPOPMHUPOBAHHOCTH
YMEHHUSl paclo3HaBaTh HAa YepTekaX, MOJENSAX U B PEAIbHOM MHUpPE TeOMETpHuYecKHe (UTYpBHI;
IPUMEHEHHE M3YyYCHHbIX CBOMCTB reomeTrpuueckux ¢uryp u ¢Gopmyn Ui  peleHHs
TFeOMETPUYECKUX 3a7ad W 3aJad C MPAKTHUYECKHM COfepkaHueMm; 7) CcPpOpMHUPOBAHHOCTh
IIPEJICTaBICHUN O ITPOLECCaxX U SIBICHUAX, UMEIOIIMX BEPOSITHOCTHBIN XapaKTep, O CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaIbHOM MHpe, 00 OCHOBHBIX IOHATHUSAX OJIEMEHTApHOW TEOpHUHU
BEPOSTHOCTEH; YMEHHMH HaXOAWUTh U OLIEHUBAThb BEPOSATHOCTU HACTYIUICHHS COOBITMH B
IPOCTEHIINX NMPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYallHbIX BEIMYUH; 8)
BJIa/ICHNE HaBbIKaMH MCIIOJIb30BaHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPU PELICHUN 33]a4;

(yenyo1eHHbLIL YPOBEHD)

1) cpopmMupoBaHHOCTH NpEACTaBIEHUI O HEOOXOIMMOCTH J10Ka3aTENbCTB P 0OOCHOBAHUU
MaTeMaTUYECKUX YTBEP)KICHUI U POJIM aKCUOMAaTHKHU B MPOBEACHUU JECTYKTUBHBIX PACCyXICHMUIA;
2) chopMHPOBAHHOCTb MOHATUHHOIO ammapara MO OCHOBHBIM pa3jielaM Kypca MaTeMaTHKHU;
3HAHUM OCHOBHBIX TE€OpEM, (POPMYJI M YMEHUS UX NPUMEHATh; YMEHHUs JIOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHbIE CIOCOOBI pemeHus 3afad; 3) CcHOPMUPOBAHHOCTh YMEHUH
MOJIEJIMPOBaTh pealbHbIE CHUTYal[MH, HCCIEI0BAaTh IOCTPOEHHBIE MOJEIN, HUHTEPHPETUPOBATH
HOJY4YEeHHBIH pe3ynbTaT; 4) CchOPMHPOBAHHOCTh IPEACTaBICHUH 00 OCHOBHBIX HOHATHUAX
MaTEeMaTUYeCKOr0 aHajlM3a M UX CBOMCTBAX, BIAJECHHE YMEHHEM XapaKTEepU30BaTh IIOBEJICHUE
(GyHKUUH, UCHONb30BaHUE IOJIYYEHHBIX 3HAaHUM [ ONMCAaHUS M aHalu3a peabHbIX
3aBUCUMOCTEH; 5) BiIaJIeHUE YMEHUSIMHU COCTABIIEHUSI BEPOSATHOCTHBIX MOJIETIEH 10 YCIIOBUIO 33/1a4H
U BBIYMCIIEHUS BEPOATHOCTU HACTYIUIEHUS COOBITHM, B TOM 4YMCJIE C NpPUMEHEHUEM (opMys
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOpPUU BEPOATHOCTEW; MCCIENOBAaHUS CIy4YailHBIX BEIMYUH
10 UX PacCIpEENICHHUIO.

CootserctBenHo  PI'OC no crneunansHoctd 18.02.05 Ilpon3BoacTBO TYromjaaBKHUX
HEMETAJUIMYECKUX U CUJIMKATHBIX MaTEpUAJIOB U U3JEIIN.

OKI. [ToHnMaTh CYLTHOCTh U COLIMANBHYIO 3HAYUMOCTb CBOEH OyayIiel npodeccuu, NposBIsATh K
HEl yCTOWYMBBIN UHTEPEC.

OK2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIbHOCTh, BEIOUPATH TUIIOBBIE METO/IbI U CIIOCOOBI
BBITNIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTh U KAYECTBO.

OK 3. IlpuHumate peuieHus B CTaHAAPTHBIX U HECTAHAPTHBIX CUTYAIUSAX U HECTH 38 HUX
OTBETCTBEHHOCTb.

OK4. OcymiecTBasTh MOUCK U UCTIOJIb30BaHUE HH(POpMAIMU, HEOOX0IUMOH 11711 3(h(HEKTUBHOTO
BBITMIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, MPOPECCHOHAIBHOTO U IMYHOCTHOTO Pa3BUTHS.

OK 5.Mcnonb30BaTe HHPOPMAITHOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHU B MPO(HEeCCHOHAIBHON
JESITeIbHOCTH.

OK 6. PaboTath B KOJUIEKTHBE M KOMaH 1€, 3 (HEeKTUBHO 00IIAThCS C KOJUIEraMH, PyKOBOJICTBOM.
OK 7. BpaTh 0TBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaH bl (TOAYMHEHHBIX ), 32 PE3YJIbTaT
BBITTOJIHEHUS 3a/IaHUH.

OK 8. CamocTosiTeIbHO ONPEACATh 3aa49u MPOoGheCCHOHATHHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHHMAaTbCA caMo00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIICHHE KBATH(PHUKALINN.

OK 9. OpueHTupOoBaThCs B yCIOBUAX YaCTOW CMEHBI TEXHOJOTUN B MPOGECCHOHATHHOM
JESATENBHOCTH.

OK 10. Ob6ecrieunTs cobt0/IeHNE MPAaBUII OXPaHbl TPY/a, IPOMBIIIIIEHHOW U AKOJIOTUYECKOM
0€30IacHOCTH.



B cootBercTtBum ¢ ®I'OC obmiero cpeanero oopasoBanus GOpMUPYIOTCS YHUBEPCAIbHBIC yUeOHBIC

nevicreus (YVY]):

JInunoctHble YY]|

KommyHukarusubie YY /|

CamoonpenesieHue (MOTUBALIUS YUCHUS,
dbopMUpOBaHHE OCHOB I'PaX1aHCKON
UJCHTUYHOCTU JIMYHOCTH).
CMmbici1000pa3oBaHus ( «KaKoe 3HAYCHUE,
CMBICJI UMEET JIJIsl MEHSI YUCHHE», U YMETh
HAXOJHUTh OTBET HA HETO).
HpaBcTBeHHO-3TH4€CKOr0 OLlEeHUBAHUS
(oLleHMBaHUE YCBaUBAaEMOT'O COJICpKaHUS,
MCXOJ1S U3 COLIMAIIBHBIX U TIMYHOCTHBIX
LIEHHOCTEH, 0OecrneunBarolee JTNYHOCTHBIN
MOpaJIbHBINA BBIOOD).

IlnanupoBanue (onpeaencHue Uenu, GyHKIui
Y4aCTHUKOB, CIIOCOO0B B3aUMOJCHCTBHUS).
ITocTanoBKa BONPOCOB (MHULIMATUBHOE
COTPYJIHUYECTBO B TIOUCKE U cOOpe
uHpOpMaLIUN).

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

YnpasieHue noseieHueM NapTHépa
TOYHOCTBHIO BHIPAKATH CBOU MbBICJIH
(KOHTPOJIb, KOPPEKIIHS, OLIEHKA ICUCTBUI
napTHEpPA yMEHUE ¢ JOCTAaTOYHOU MMOJTHOTON U
TOYHOCTBIO BBIPAKAaTh CBOU MBICIIH).

ITo3znaBarenbHbIe YY |

PeryastuBubie YY /|

OO0uieyyeoHbIE

- (hopmynupoBaHue MO3HABATEIHHON 1ENH;

- IOMCK | BBIJIeJICHUE HHPOPMAIIIH;

- 3HAKOBO-CUMBOJIMYECKHUE

- MOJCIIMPOBAaHHE

Jlornyeckue

- AHAJIN3 C LIEJIBIO BBIIEICHUS IPU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJICHHE LIEJIOT0 U3 YacTeH,
BOCIIOJIHSSL HEOCTAOIINE KOMIIOHEHTHI;

- BBIOOp OCHOBAaHUN U KPUTEPHUEB IS
CpPaBHEHHUSI, CEpPUALINU, KIacCUPUKAIIUU
00BEKTOB;

- IOJIBEICHUE T10J] IIOHSATHE, BBIBEJCHUE
CIIEACTBHIA;

-YCTaHOBJIEHUE TPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

- IOCTPOCHUE JIOTUUECKON LIETIH PACCYKICHUN;
- I0Ka3aTeNbCTBO;

- BBIIBIDKEHHE THIIOTE3 U X 000CHOBaHHUE.
JleliCTBMS MOCTAHOBKHU M PellIeHUs1 MPodieM:
- (hopmynupoBaHue MpoOIEMBL;

- CaMOCTOSITEIbHOE CO3/IaHKE CII0OCOO0B
peleHus mpoodeM TBOPUYECKOTO M MOMCKOBOTO
Xapakxrepa.

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

IInanupoBanue (onpeneneHue
MOCIIE0BATEIHLHOCTH IPOMEXKYTOUHBIX IIeNIe C
y4€TOM KOHEYHOT'O Pe3yJIbTaTa; COCTABICHUE
IJIaHA U TIOCTIEI0BATEIbHOCTH ICHCTBUM).
IIporno3upoBanue (IPEIBOCXHUILECHIE
pe3ynbTaTa ¥ YpOBHS YCBOCHUS, €T0
BPEMCHHBIX XapaKTEPUCTHUK).

KonTpoas (B popme cinnuenus crocoda
JEMCTBUS M €T0 pe3ylibTaTa ¢ 3aJJaHHBIM
ATAIOHOM C IIeNIbI0 OOHAPYKEHUSI OTKIIOHEHHH
Y OTJINYUH OT TAJIOHA)

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

Ouenka (BbIJICICHHE U OCO3HAHUE YUAIIUMUCS
TOTO, YTO YK€ YCBOCHO H UTO €UIE MOIICKUT
YCBOCHHIO, OCO3HAHHE KAaUeCTBA U YPOBHS
YCBOCHHS).

BoJieBasi camoperyasiuus (CriocoOHOCTb K
MOOWIIN3AINH CHJT U DHEPTUH; CIIOCOOHOCTD K
BOJICBOMY YCHJIUIO — K BEIOOPY B CUTYaIluu
MOTHBAI[MOHHOTO KOH(IIMKTA B K TTPEOI0JICHUIO
IPEMSITCTBUN).




2. COXEPXAHME YYEBHOI'O IPEJIMETA
Beenenune

MaTeMaTI/IKa B HayKC, TCEXHHUKEC, DKOHOMHUKCE, I/IH(I)OpMaI_[I/IOHHBIX TCXHOJIOTHUAX U
MPAKTHICCKOU aesaTesIbHOCTH. Llenu v 3a1aun N3ydeHus MAaTeMaTHKH ITPU OCBOCHHU
craernaiabaoctu CITIO.

AJI'EBPA

PazButne nousitust o uucie. Llenble n panuoHanbHbIe yncia. /JleficTBUTeIbHbIC
qucia. [ lpubausicennvle 8b14UCTECHUSL.
Komnaexcrnvie uucna.

KopHu, crenenu u jorapugmsbi

Kopnu u cmenenu. Kopau HatypanbHOM CTENIEHU U3 YHCIA U UX cBocTBa. CTEIEeHHU ¢
palMoHaJIFHBIMH TTOKAa3aTEIsIMH, UX CBOKMCTBA. CTENeHU C IEHCTBUTEIIHHBIMH
nokazareissMu. Ceolicmea cmeneHu ¢ 0eliCmeUmelbHblM NOKA3ameleM.

Jozapugpm. Jlozapughm uucna. OcHoBHOE TOrapuPMUUCCKOE TOKACCTBO. JlecaTHaHbIC U
HaTypanbHbIe Jorapudmel. [IpaBuia nevicteuii ¢ morapudmamu. [lepexon Kk HOBOMY
OCHOBAHHUIO.

Ilpeoopazosanue anceopauueckux eviparcenuii. IlpeoOpa3oBaHue panuoOHAIbHbBIX,
UppaAMOHAIIBHBIX CTEIICHHBIX, TOKA3aTSIIFHBIX U JIOTAPU(PMHUICCKUX BBIPAKCHUN.

Ilpakmuueckue 3anamusi.

ApudmMeTndeckue AeHUCTBUS HAJl YUCIAMU, HAX0XKJISHUE NPUOIUKEHHBIX
3HAYCHUUW BEJIMYHUH U ITOTPEUTHOCTEH BEIYUCIICHUH (a0COJTFOTHOM U OTHOCUTEIIBHOM ),
CPaBHEHHE YHCIIOBBIX BBIPAYKCHUMN.

Brrancnenne n cpaBHEeHHE KOpHENU. BbINTOJIHEHNE pacyeToB ¢ paJiuKaJIaMHU.

Pemenne nppanoHanbHbIX ypaBHEHUNW. HaxoxKaeHue 3Ha4YEHUM CTENIEHEN C
panoHabHBIMU IToKa3zaTtenssMu. CpaBHeHUe creneHell. [Ipeobpa3zoBanus BeIpaXxeHUMH,
CoZiep KallluX CTeNeHU. PemeHne moka3aTellbHBIX ypaBHEHUI.

Pemienue npukimagHbIx 3a1a4.

HaxosxneHnue 3HaueHui jorapudma no npou3BOJILHOMY OCHOBaHMIO. [lepexon ot
OJTHOI'O OCHOBaHMSI K JpyroMy. Beruncienue u cpaBHeHUE JoTrapu@pmMoB.
JlorapudmupoBanue U NOTEHIIUPOBAHUE BBIPAKEHUM.

IIpubnu>keHHbIe BBIYHNCIEHUS U pEelIeHUs] NPUKIJIAJHbBIX 3a7a4. Penienue
orapupMHUYECKUX ypaBHEHUH.

OCHOBBI TPUTOHOMETPUN
OcHOBHBIC TOHATHSA.

Panmnannas MCpa yrjia. BpaH_IaTeJ'H)HOC ABHXKXCHHUC. CI/IHyC, KOCHHYC, TAHT'CHC 1
KOTAHI'CHC 4YHCJIa.

OcHOBHbIE TPHUTOHOMETPHYECKHE TOXK/IeCTBA.
dopmyisl npuseacHuss. Popmynsl cioxeHUst. PopMysibl yABOSCHUSA. DPopmynbl

NOJIOBUHHO20 Y2id.

IIpeoOpa3oBaHusi NpPOCTEHIIMX TPUITOHOMETPHYECKHUX BbIPAMKEHHH.
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IIpeoOpazoBanue cyMMbl TPUTOHOMETPUUECKUX (YHKIIUH B NPOU3BEACHUE U
MPOU3BEICHUS B CYMMY. Buipaswcenue mpuconomempuueckux QyHKyull yepes
manzeHnc NOJIOBUHHO20 ap2yMeHmd.

Tpuronomerpnuyeckne ypaBHeHHsI U HepPaBEHCTBA.

IIpocreiiinume TpuroHoMeTpudeCcKue ypaBHeHus. I Ilpocmetiuiue
MmpusoHoOMempuuecKue HepaseHcmad.
Oopammnvle mpuzonomempuueckue pynkyuu. ApKCUHYyC, apKKOCUHYC, ApKTaHT€HC.

Ilpakmuueckue 3amnamusi.

PagnanHbIi MEeTO U3MEPEHUS YTJIOB BpalllCHUS U CBA3b C TPalyCHONU MEpOM.
OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKJISCTBA, (POPMYIIBI CIIOKEHUSI, YABOCHUS,
npeoOpa3oBaHUE CYMMBbI TPUTOHOMETPUYECKUX (PYyHKIIHI B IIPOU3BEJICHUE,
npeoOpa3oBaHue MIPOU3BEJICHUSI TPUTOHOMETPUUECKUX (PYHKIIMI B CyMMY.

IIpocTeiiine TPUrOHOMETPUYECKUE YPAaBHEHUSI U HEPABEHCTBA.

OOpaTHbIE TPUTOHOMETPHUUIECKHE (PYHKIIMU: apKCUHYC, apKKOCHUHYC, apKTaHT€HC.

®YHKIINU, UX CBOMICTBA U TPA®UKH.

Dynukyuu. O0IaCTh ONIPECICHUS U MHOYKECTBO 3HaUYCHUH; rpaduK PyHKIIUH,
ocTpoeHue rpadukoB (YHKIUH, 3aJaHHBIX PA3JIMYHBIMU CIOCOOAMU.

Ceoiicmea ¢pynkyuu. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUUCHHOCTb,
MepuoANIHOCTE. [IpoMexxyTKH Bo3pacTaHus U yObIBaHMS, HAUOOJIbIIIEEe U HAMMEHbIIICE
3HAQYCHUS, TOUKH dKCcTpemyMa. | padmaeckast uaTeprnperanus. [Ipumepsr
(yHKIIMOHATBHBIX 3aBUCUMOCTEH B PEATBHBIX MIPOLIECCAaX U SIBJICHUSIX.
Apudmerndueckne onepanuu Haa GyHKIuIMU. CnoxxkHas (QyHKOUAS (KOMIIO3UIIHSA).
Ilonsmue o nenpepwvienocmu @ynxyuu.

Oopammnvte pynkyuu. Obracms onpeoenenus u 00.1acms 3HA4eHUL 0OpamHou PyHKYUU.
I'padhux oopammnoti pynkyuu.

CrenenHble, NOKa3aTelbHbIC, JOTAPUPMUYECCKHE U TPUTOHOMETpHYeCKHe (PYHKIIHH.
OOpaTHble TpUroHOMeTpUUYecKre (GYyHKIIUH.

Omnpenenenus GpyHKIIUNA, UX CBOWCTBA U rpaduKH.
IIpeoOpaszoBanus rpadukos. [lapanienbHbIN IEpeHOC, CHMMETPUSI OTHOCUTEIBHO
ocel KOOpAWHAT U CUMMETPHUsI OTHOCUTEIIbHO Havajga KOOPJAUHAT, CHMMETPHUS
OTHOCHUTEJIBHO MPSIMOU Y = X, PACTS>)KEHHE U C)KaTHUE BAOJIb OCEHl KOOpPJAWHAT.

Ilpakmuueckue 3amnamusi.

I[Ipumepsnl 3aBUCHMOCTEN MEX Y IEPEMEHHBIMU B peaJIbHBIX Npolieccax U3
CMEXHBIX aucuumuinH. Onpenenenue ¢yHkuui. [loctpoenue u yrenue rpagpukoB
¢pynkuuii. UccnenoBanue pyHKIINU.

CaoiicTBa TMHEWHOM, KBaJIpaTUYHON, KyCOUHO-TUHEWNHON U TpOOHO- JIMHEHHON
pyHKIMH.

HemnpepriBHBIE U TeproanYEecKUe (PYHKIIUU.

CaolicTBa U rpaduKu CUHYyCa, KOCUHYyCa, TaHI'€Hca U KoTaHreHca. O0paTHble
(pyHKIMM 1 X rpad UK.

OOpatnbie TpuroHomerpuuyeckue pyHkuuu. [Ipeobpazosanus rpaduka GyHKIIUHA.

I'apmonnueckue kosedanus. llpukiiagHpie 3aaayd.

IlokazaTenbHble, JorapupmMudecKkrie, TPUrOHOMETPUUECKHE YPAaBHEHHUS U
HepaeeHCcméda.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A.

11



ITocnedosamenvnocmu. CriocoObl 3aJaHUS U CBOMCTBA YMCIIOBBIX OCIIETOBATEIILHOCTEH.
Ilonamue o npedene nocneoosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanuyenHoll nociedosamenvrocmu. CyMMHUPOBAHUE MOCIIEA0BATEIIFHOCTEH.

beckoneuno yObIBaroliasi reoMeTpudecKas Nporpeccus U ee cyMmma.
IIpouszeoonasn. Ilonsitue o NpoOU3BOTHON (PYHKIIMH, €€ TEOMETPUYECKUHN U (PU3UIESCKUN
CMBICJI. YpaBHEHUE KacaTeJibHOU K rpaduky ¢yHkuuu. [IponsBoHbIe CyMMBI,
pa3HOCTH, MPOU3BEICHUS, YacTHbIE. [[pon3BO HBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byukuuii. [IppmMeHeHre MPOU3BOIHON K UCCIICIOBAHUIO (DYHKIIHH U TIOCTPOCHUIO
rpadukoB. IIpouzeoonvie 0opamuoll @GyHKYyuu u KOMRouyuu @GyHKyuu.

ITpumepsl UCNOIB30BaHUSI TPOU3BOAHON JIs1 HAXOKJICHUSI HAMITYYIIETO
pelIeHusl B MPUKIaJHbIX 3ajladax.

BTopast npou3BoiHAsA, €€ T€OMETPUYECCKUN U (PU3UIECKUN CMBICI.
Haxoxxnenune ckopocTu ajis rmpoiecca, 3alaHHOTo (popMys1oi U rpadpuKoMm.
IlepBooOpa3Hasi u nunTerpad. [ [pumenenre onpeieIeHHOro HHTErpasa sl HAXOXKASHUS
TUIOIIA TN KpUBOJIMHEHHON Tparnenuu. @opmyna Herorona—IJletibnuna. [Ipumepsr
MPUMEHEHHUs] UHTeTpaja B (U3UKE U TEOMETPUH.

IIpaxkmuueckue zanamusi.

YucnoBasi Iocae10BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHusl, BBIYUCIICHUS YJICHOB
nocienosarenbHocTH. IIpenern nocinenoBarebHOCTU. beckoHeuHO yObIBaroas
reoMeTpHuYeCcKasi Iporpeccusl.

IIpousBoaHasA: MEXaHNYECKHUN U T€OMETPUYECKHUN CMBICJI IIPOU3BOIHOM.

VYpaBHeHHe KacaTeabHOU B 00111eM Buae. [Ipasuina u popmynbl
nuddepeHIUpoBaHUs, TAaOIUIA TPOU3BOAHBIX JIECMEHTAPHBIX (PYHKIIUH.

HccnenoBanue GpyHKIINM C NOMOIIBIO ITpOou3BOAHOM. Haxoxknenue
HaWOOJIBIIIETO, HANMEHBIIIETO 3HAYCHUS U DKCTPEMaIbHBIX 3HAYCHUHU (PyHKIOIHUH.

HNurerpan u nepsooodpasHas. Teopema Herorona—Jlelionuna. Ilpumenenue
WHTEerpaja K BBIUYHCIIEHUIO (PU3MYECKUX BEJIUWYUH U MJIOLIAACH.

YPABHEHUS H HEPABEHCTBA.

Ypasenuenusau cucmemwiypasnenuii. PaninonanbHble, MppalliOHAIBHBIE, IOKA3ATEIBHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHHUN, HEPABEHCTB, CUCTEM.
OcCHOBHBIE IIPUEMBI UX PEUICHHUS (pa3yI0KEHUE Ha MHOKUTEIU, BBEIEHUE HOBBIX
HEU3BECTHBIX, II0JICTAHOBKA, r'paUUeCcKUuil METO).
Hepasencmea. PaniyonanbHble, MppallMOHAIbHBIE, TOKA3aTEIbHbBIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE NPUEMBI UX PELICHUS.
Hcnonvzosanue ceoiicme u cpaghukos ynkyuii npu pewienuu ypasHeHuil u nepagencme. Meton
nHTEepBaJioB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOJKECTBA peLISHUN
YpaBHEHUM M HEPaABEHCTB C ABYMs NMEPEMEHHBIMU U UX CUCTEM.

IIpuknanaeie 3agaun.

IIpumMeHeHne MaTEMATHYECKUX METOIOB JIJIsI PEIICHHUS COJIepKaTeJIbHbBIX 3a/1a4
U3 pa3JIMYHBIX OOJIacTell HAyKU U MPAKTUKH.

WnTepnperanys pe3yjbTaTa, y4eT peajlbHbIX OTPaHUYEHUM.

IIpakmuueckue 3aHamusi.

Kopuu ypaBuenuii. PaBHocuinbHOCTh ypaBHeHUH. [Ipeobpa3zoBanue ypaBHEHHUN.
OcHOBHBIE IpUEMBI pellIeHUsI ypaBHeHUH. Pellienne cucteM  ypaBHEHUH.
Hcnonp3oBanue cBOWCTB U rpadUKOB GYHKIUN JI pelIeHUus] ypaBHEHUN U
HEPaBEHCTB.
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KOMBHHATOPHKA, CTATUCTHKA U TEOPHS BEPOSATHOCTEI.
JieMeHThl KOMOMHATOPHUKH.

OcHOBHBIE NOHITHSI KOMOMHATOPUKU. 3a/lauM HA NOACYET YHCJia pa3MelleHNH,
IepecTaHOBOK, coueTaHmil. Penienre 3aga4y Ha mepeGop BapHUaHTOB.

dopmyia 6mHOMa HhroTOHA. CBOICTBA OMHOMHUHAJIBHBIX KO3(hOUITUESHTOB.
Tpeyronpnuk Ilackas.

JJieMeHTBhI TEOPHH BEPOSITHOCTEIA.

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOX>XECHHE BEPOSITHOCTEM.

Ilonusimue o nezasucumocmu coovimuil. /luckpemuas cayuaunast 6eIUdUnd,
3aKoH ee pacnpeoenenusi. Yuciosvie xapakxmepucmuxu OUCKPEemHOU CAVYAUHOU
eenuuunsl. Ilonssmue o 3axomne 6oabuUX YUCEe.

9J1eMeHThI MaTeMaTHYeCKOil CTaTHCTHKM.

Ilpencrasienue NaHHBIX (TAOIUIIBI, AUATPAMMBI, TPapUKH), 2eHEePAIbHA
COBOKYNHOCM®b, 8bl10OPKA, cpedHee apudmemuueckoe, meouana. llonsmue o
3a0auax Mmamemamuieckou CmamucmuKu.

Pewernue npaxmuueckux 3a0ay ¢ NpUMEHEeHUEeM 8EPOSIMHOCMHbIX Men0O08.

Ilpakmuueckue 3amnamusi.

HUcTopust pa3BUTHUSI KOMOMHATOPHUKH, TEOPHUU BEPOSITHOCTEN U CTATUCTUKHU U UX
pOJIb B pa3nYHBIX cdepax dyeJIoBeUeCcKO xu3HenesTeabHocTy. [IpaBuia
KOMOMHATOpUKH. PerieHne KOMOMHATOPHBIX 3aj/1a4. Pa3Mmenmenust, coueTaHus 1
EPECTAaHOBKU.

buuom HeroTtoHna u tpeyronsHuk llackans. IIpukianHabeie 3amaun.

Knaccuueckoe onpeneneHue BEpOsITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMa O
CyMMe€ BEpOSITHOCTEN. Bbruunciienue BeposiTHocTel. [Ipukinanabie 3a1a4u.
IIpencraBneHne YMCIIOBBIX JaHHBIX. lIpuknanHble 3anauu.

I'EOMETPUA

IIpsiMble U IVIOCKOCTH B IIPOCTPAHCTBE.

B3anmMmHoOe pacnionokeHune AByX NpsAMbIX B npocTpaHcTBe. [lapanmneasHOCTh
IpsIMOM U ITUIOCKOCTU. IlapaniieabHOCTh MIIOCKOCTEN.

IlepnneBAUKYIIAPHOCTH NIPSIMOM U IUIOCKOCTHU. [leprieHauKyIsip 1 HaKJIOHHAas.
Yroa Mexay NpsAMOM U IUIOCKOCTBHIO. J|ByrpaHHBIM yIoJl.

VYroa Mexay miIocKoCTsIMHU. [ lepnneHauKyJISpHOCTh ABYX IIJIOCKOCTEH.

I'eomeTpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapaJUICIbHBIN NepeHoc,
CUMMETPHSA OTHOCUTEIIBHO MJIOCKOCTH.

ITapannensHOE MIpOoeKTUPOBaHUE. [ [1014adb OpmocoHaIbHOU NPOEKYUU.
N306pakeHue npocTpaHCTBEHHBIX (UTYDP.

IIpakmuueckue 3aHamus.

IIpu3Haky B3aMMHOI'O PACIIOJIOKEHHUS MPSIMbBIX. YTOJ MEXAY MPSIMbIMU.
B3anmMHOe pacnosiokeHue NpsAMBIX U IJIOCKocTel. [leprnieHAuKyJIsp U HaKJIOHHAsI K
IJIOCKOCTH. Y TOJI MEXKAY IPSIMOM U INIOCKOCTBIO. T'€opeMbl O B3aUMHOM
PACIIOIOKEHUH MIPSIMOM U ITIOCKOCTHU. Teopema 0 TpexX NeprneHaANuKYyJIsIpax.

IIpu3Haku 1 cBOMCTBA NapajUICIbHbIX U NIEPIEHAUKYISIPHBIX IIJIOCKOCTEM.
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PaccrostHue OT TOYKH 10 MIIOCKOCTH, OT OPSIMOU JTI0 TIIOCKOCTH, PACCTOSTHUE
MEX/Ty TUTOCKOCTSIMH, MEXK/Ty CKPEIIIMBAIOIIUMHUCS IPSIMBIMU, MEXKTY
MIPON3BOJILHBIMHU (DUTYpPaMH B IPOCTPAHCTBE.

INTapasnenbHOE IPOSKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowaou
OpMO2OHANILHOU NPOEKYUU MHO20Y20bHUKA. B3anMHOE pacIioIoKeHHE
MIPOCTPAHCTBEHHBIX (PUTYP.

MHOrorpaHHMKH.

Bepmunsbl, peOpa, rpaHu MHOTOTrpaHHUKA. Pazeepmka. Mnocoepannuvie yauol.
Buvinyknvie mrocoepannuku. Teopema Dunepa.

IIpusma. Ilpsamas u naxnonnas npusma. IlpaBunbHas npusma. [lapammenenunen.
Ky®6.

IInpamuna. IlpaBunsHast nupamuga. Y ce4eHHas nupamMmuaa. Terpasap.
CummMmeTpuHu B KyOe, B napaJuleJIeuIeae, B IpU3Me U MupamMuie.
Ceuenus KyOa, IpU3Mbl U IUPaAMUIbI.
IIpencraBieHue o npaBUIBHBIX MHOTOTPaHHUKaX (TeTpa’ape, Kybe, okra’ape,
J0JIeKa’Ape U UKOCadAPE).

Tenan MOBECPXHOCTH BpalICHUS.

Hunuaap n konyc. Y cedeHHbIN KOHyc. OCHOBaHHE, BBICOTA, OOKOBast
MNOBEPXHOCTh, 00pa3yrolas, pa3Beprka. OceBble CEUCHUs U CEUSHUs,
napauieJIbHbIC OCHOBAHUIO.

Iap u cepa, ux ceuenus. KacaresabHast I10CKOCTh K chepe.

HN3mepenus BreomeTpum.

OO0beM u ero udmepenue. MarerpanbsHast popMyiia oobema.
dopmynbl oO0beMa KyOa, NpsiIMOYTOJIbHOTO NapajjleJenune/ia, mpu3Mbl,
muiuHapa. Popmysbl o00beMa NUpaMHUIbl U KOHYCA.

Ddopmy bl TUTIOHIAAN TTOBEPXHOCTEN UIIUHIPA U KOHyca. Dopmysibl oObeMa
mapa M miomanau chepsl.

ITomo6ue Ten. OTHOIIECHUS TLUIOIAAe MOBEPXHOCTEN U OOBEMOB MOJIOOHBIX  TEJl.

I Ipaxkxmuueckue zanamusi.

PaznuyHble BUIBI MHOTOTPpaHHUKOB. X n3o0pakenusi. CeueHusl, pa3BepTKU
MHOTrOrpaHHUKOB. [[1momaae moBepxHocTu. BUIbl CHMMETpPHI B TPOCTPAHCTBE.
CumMmMeTpusi TeJ1 BpallleHUs1 U MHOTOTPaHHUKOB. BrluncieHnue mioimaaen u
0O0BEMOB.

KOOPIAUHATDBI U BEKTOPBI.

IIpsimoyronbHas (iekapToBa) CHCTEMa KOOpAUHAT B ITpocTpaHcTBe. Dopmyia
PacCCTOSIHUSI MEXKIy ABYMsSI TOUKaMH. Y paBHEHUSI CPEPHI, nI0CKOCMU U NPIMOLL.
Bektopsl. Mogyns BekTopa. PaBeHCcTBO BekTOpOB. ClioKeHUe BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3iioxkeHue BEKTOpa 10 HAaIlpaBJICHUAM. Y TOJI

MeX 1y AByMs BekTopamu. IIpoeknmst BekTtopa Ha ock. KoopanHaTel BeKTopa.
CkasnsipHO€ IPOU3BEAEHUE BEKTOPOB.

Hcnone30Banne KOOPpAWHAT U BEKTOPOB IIPHU PENICHUN MATEMAaTHYECKUX U
OPUKJIAJHBIX 3a/1a4.

IIpaxkxmuueckue zanamusi.
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Bekropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAUHAT B
MIPOCTPAHCTBE.

VYpaBHEHHE OKPYXHOCTH, c(Pepbl, MIOCKOCTU. PaccTosiHue MEX Iy TOUKAMU.
JlelicTBusl ¢ BEKTOpamMHu, 3aJIlaHHBIMU KoopauHaTaMu. CKaasipHOE IPOU3BEJICHUE
BEKTOPOB. BekTopHOE ypaBHEeHHE NPsIMON U MIOCKOCTU. Mcnoib30BaHNE BEKTOPOB
IIPU J10KA3aTEJIBCTBE TEOPEM CTEPEOMETPUH.

Jst BHeay IMTOPHBIX 3aHATUM CTyJIEHTaM Hapsi/ly C pELICHUEM 3aj1a4d U
BBIINTOJIHCHUA IMMPAKTHUYCCKUX 3aI[aHI/If/’I npeiararorcsa TCMbl UCCIICAJOBATCIIBCKUX U
pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEpPUM OTIAEIbHBIX MEJIKHUX 3aJlad U
YIIpa>XKHEHUI MpeajiaraloTcsl CIO)KETHBIE 3aJ1aHUsI, TPEOyIolUe JJINTEIbHON paboThI B
paMKax OJTHOH MaTeMaTUYE€CKON CUTyallMH. DTH TEMBI MOTYT OBITH KaK
UHIUBUAYATIBHBIMHU 3aJITaHUSIMU, TaK U TPYIIIOBBIMHU JIsI COBMECTHOTO BBIMTOJIHEHUS
HUCCJIEJIOBAHMSI.

IIpumepnovie memol peghepamos (00K1a008), UCCICO06AMETbCKUX NPOCKHOG.

HemnipepsiBHBIE 1pOOH.

I[IpruMmeHeHre CI0XKHBIX IIPOLICHTOB B 3 KOHOMHUYECKUX pacueTax.
[TapannenbHOE TIPOESKTUPOBAHUE.

CpenHue 3HaUCHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3aianue NpsAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Cro’keHue rapMOHHYECKUX KOJIeOaHU.

I'paprueckoe penienne ypaBHEHU 1 HEPABCHCTB.
IIpaBunbHBIE U TOJIYIIPAaBUIIbHBIE MHOTOTPAHHUKH.
Konuueckne ceueHnust 1 UX IPUMEHEHHE B TEXHHUKE.
I[Housitue nudpepeHana U ero NpPUIOKECHUSI.

CxeMbl HOBTOPHBIX HCTIBITAaHUN bepHynu.

HccnenoBanue ypaBHEHUH U HEPABEHCTB C NAapaMeETPOM.

2.1.KosinuecTBO 4aCOB HA OCBOEHHUE NPOTrPAMMBbI Y4eOHO 1M CHMIIJIMHBI

Buj y4yeOHoii padoTbl Koauecrso
4acoB
MakcumarnbHast yaeOHasi Harpyska (BCero) 258
OO6s3aTenbHas ayiuTOpHas yaeOHasi Harpy3ka (BCero) 234
B TOM YHCJIE:
JEKITUH
NpaKTU4ecKue paboThl 234
Koncynpranmuu 18
IIpome:kyTouHasi aTTecTamus ¢ popme IK3amena 6
2.2. TemaTnyeckoe NJIAHHPOBAHHE.
Bun yueOHoii paboTbl KoanuectBo yacos
Ayautopublie 3ansaTus. Coaep:xanue o0y4yeHus
Bseneaue 2
Pa3BuTHe nmoHsTHA O YHUCIIE 10

15



KophHu, crenienu u jorapu@mal 28
[Ipsimble ¥ MIIOCKOCTH B TIPOCTPAHCTBE 20
KomGunaropuka 12
KoopaunHaThl 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPHUHU 31
DOyHKIIMU U TpaduKu 18
MHOrorpaHHUKH U KpyTJIbIE Teaa 26
Hauana maTemaTndeckoro aHaansa 24
HNuTerpan u ero npumMeHeHue 15
DJIEeMEHThI TEOPHUH BEPOSITHOCTEH U MAaTEMAaTHYECKOM 12
CTaTUCTUKH

YpaBHEHUs U HEpaBEHCTBA 20
Hroro 234

Hpomeofcymouua}z ammecmauusi 6 ¢0pM€ IKzamena

Bcero uacos

Ne YpoBenb,
HaumeHnoBaHue TeMbl, 3aHATHS (mpaxTH4.
ypoka samsruii) OCBOEHH S|
Martemartuka B HayKe, TEXHUKE, SKOHOMUKE,
1-2 MH(OPMALIMOHHBIX TEXHOJIOTHAX U IPAKTHUECKON 2 1
JIeSITENIbHOCTH.
Pa3zoen 1. Pazeumue nonamue o uucie 10
3-4 JlelicTBUTEIbHBIC YHCTIA. 2 2
5.6 Brimonnenue apupMeTnueckux AeHCTBHUIM Hal YUCTaMH. 5 2
CpaBHEHHE YNCIIOBBIX BBIPAKECHUH.
7-8 [TpuOnmxeHHbIE BBIYMCIICHUS. 2 2
9-10 Haxoxnenne E[pM6JH/I>KeHHIzIX 3HAUCHUH BEJIMYUH H 5 3
MOTPEIIHOCTEH BHIYMCICHUI
11-12 KowmrnekcHeie yncna. 9 9
IIpoBepounas padora Nel.
Pazoen 2. Kopnu, cmenenu, nozapugpmut 28
13-14 HcTtopuyeckoe BBeIeHUE. 5 3
Kopens n-it crenenn. CBoOKCTBA pauKaJIOB.
15-16 CreneHb ¢ pallMOHAIBHBIM U ICCTBUTEIBHBIM 5 3
nokaszatesnem. CBONCTBA CTEMEHEN.
17-18 [IpeoOpa3oBaHue BbIpaXeHH, COEPKALIUX PaJAUKAIIbI U 5 2
CTETICHH.
19-20 | CpaBHeHUe KOpHEH U CTEIICHEH. 2 2
21-22 | PemieHue uppannoHalIbHBIX YpaBHEHUH. 2 2
23-24 | Pemenne noKa3aTenbHBIX YPaBHEHUH. 2 3
25-26 | Pemenue npukiaaHbIX 3a/1a4. 2 2
27-28 | Jlorapudmsl. CoiicTBa orapumMoB. 2 3
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Haxosxnenue 3HaueHMi Toraprdma mo npou3BoILHOMY

29-30 2 2
OCHOBAHHUIO.
31-32 [lepexoa OT 0AHOTO OCHOBaHMS JOrapudma K Jpyromy. 5 9
[IpuMeHeHne CBOWCTB JIOTapru(MOB.
33-34 CpaBHeHue norapuMoB. HOfapH(l)MHpOBaHHe u 2 1
MOTEHIIMPOBAHNE BBIPAKEHHIA.
35-36 | Pemenue norapuMuueckux ypaBHEHUH. 2 2
37-38 [TpuGnuxeHHbIE BEIYMCIICHUS U PELICHUE PUKIIATHBIX 5 1
3ajau.
O06001enre MaTepraa 1mo pa3aeny.
39-40 2 2
IIpoBepounasi paGora Ne2.
Pazoen 3. Ilpamvie u naockocmu 6 npocmpancmee 20
41-42 OcHoBHBIE TIOHATHS cTepeoMeTpun. Bzaumuoe 2 3
pacIoyioKeHUe NPSMBIX B IPOCTPAHCTBE.
43-44 | [TapamienbHOCTh MPSAMBIX U IJIOCKOCTEH. 2 3
45-46 Pemenue 3anau Ha MPUMEHCHHE AKCHOM CTEPEOMETPHH, 9 2
NapajyIeNIbHOCTh NPSIMOM U IIIOCKOCTH.
47-48 B3anMHoe pacronoxeHne IpsMbIX B IPOCTPAHCTBE. 5 5
HaxoxxaeHue yria Mexxay npsiMbIMU.
49-50 | ITapamienbHOCTh MIIOCKOCTEH. 2 3
51-52 Pemenue 3amau Ha NPUMCHEHNE NPU3HAKA 1 CBOWCTB 5 5
napajyiesIbHbIX MJIOCKOCTEH.
[lepneHMKyYIAPHOCTD NPSIMOM U IVIOCKOCTH. Perienne
53-54 | 3apay Ha NEePHEHAUKYISIPHOCTH MPSMOI U MIOCKOCTH, 2 2
TEOPEMBI O TPEX NEPIEHINKYIISPAX.
Haxoxxnenue aByrpansHoro yria. Pemenue 3aiau Ha
55-56 | mpuMeHeHue TpU3HAKa MEPIEeHIUKYISPHBIX 2 2
IIJIOCKOCTEM.
PaccrosHus B mpocTtpanctse. [lapaniensHoe
57-58 | mpoektupoBanue. Teopema o nIOWaAOU OPMOSOHATLHOU 2 2
NPOeKyUU MHO20Y20IbHUKA.
59-60 B3aumHoe pacnonoxeHue NpocTpaHCTBEHHbBIX (pUryp. 2 2
IIpoBepounas padora Ne3.
Pa3zoen 4. KomOunaropunka 12
61-62 HcTopus pa3BUTHI KOMOWHATOPHUKH U €€ POJIb B 5 3
pa3NUYHbIX cepax YeToBeUECKON KU3HESSTEIbHOCTH.
63-64 | OcHOBHBIE NOHATHS, IPABUIA KOMOMHATOPHUKH. 2 3
65-66 | Pemenwne 3a1a4 Ha IEpPECTAHOBKHU, Pa3MENICHHS 2 3
67-68 | HaxoxxaeHue yncia coOYeTaHu. 2 3
69-70 | Pemenne KOMOMHATOPHBIX 3a/1a4. 2 2
bunom Herorona u tpeyronpHuk [lackans.
71-72 2 2
IIpoBepounas paGora Ne4.
Pa3zoen 5. KoopauHaThl M BEKTOPHI 16
73-74 | BexTopsl B npocTpaHcTBe. JIeHCTBUS ¢ BEKTOpaMH. 2 3
75-76 | KoMrutanapHbIE BEKTOPHI. 2 2
77-78 | IlpssmoyroapHasi cCUCTEMa KOOPJIMHAT B IPOCTPAHCTBE. 2 2
79-80 | KoopauHaThl TOUYKH M KOOPIWHATHI BEKTOPA. 2 2
81-82 | Pemenne npocTedmmx 3aqad B KOOpIUHATAX. 2 3
83-84 [Tpumenenne hopMyI CKaISIPHOTO MTPOU3BEACHUS 5 3

BEKTOPOB.
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VYpaBHEeHHE OKPYXKHOCTH, CPEpBbI, MIOCKOCTH.

85-86 " 2 2
BekTopHoe ypaBHEeHHE IPSIMO U TNIOCKOCTH.
Vcnonb30BaHue BEKTOPOB MPH 10Ka3aTEIbCTBE TEOPEM
87-88 2 1
crepeomerpuu. IlpoBepounas padora NeS.
Pazoen 6. OCHOBBI TPUTOHOMETPUH 31
89-90 HcTtopuueckoe BBeI€HUE, CBSA3b C TEOMETPHEH. 9 3
OCHOBHBIE TIOHATHUS] TPUTOHOMETPHH.
91-92 Pal[HaHHLIFIuMeTOIIuHSMepeHI/ISI YTJIOB BPAIICHUS U CBSI3b 5 3
C rpaJyCHOH MepOH.
93-94 | OcHOBHBIC TPUTOHOMETPUUYECKHE TOKICCTBA. 2 2
95-96 HpeoGpaz.ouBaHHe IPOCTEUIINX TPUTOHOMETPHUUECKUX 2 2
BBIpa)KEHUII.
97-98 Pemienue 3a1a4 Ha MPUMEHEHUE OCHOBHBIX 5 5
TPUTOHOMETPHUYECKUX TOXKIECTB.
99-100 | ®opmyibl IPUBEACHHSL. 2 3
101-102 [IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIPAKEHUI. 9 2
KonTpoJsbHas padora Nel.
Il cemecTp
103-104 | ®opmMymbl CIIOKEHHUSL. 2 3
105-106 | Pemenue 3a7a4 Ha mpuMeHeHUE GOPMYI yIBOCHHUSI. 2 3
107-108 [IpeoOpa3oBanue CyMMBI TPUTOHOMETPHUIECKUX 5 5
(GyHKUMH B IPOU3BEJCHHUE U IPOU3BEJCHHS B CYMMY.
109-110 | ApkcuHyc, apKKOCHHYC, apKTaHT'€HC YHCIIA. 2 3
111-112 | PemeHne npoCTEHIIMX TPUTOHOMETPHYECKUX YPAaBHEHHUH 2 3
113-114 | PemieHue TpPUrOHOMETPUYECKUX YPABHEHUU. 2 2
115-116 | PemeHne TpUTOHOMETPUIECKUX YPaBHEHUI. 2 2
117-118 Perienue npocTedmx TpUroHOMETPUIECKUX 9 5
HEPaBEHCTB.
119 IIpoBepounasi pa6ora Ne6. 1 2
Pazoen 7. DyHKuMHU U rpapuku 18
120 ITpumepsl 3aBUCUMOCTEN MEX 1y TEPEMEHHBIMU B 1 1
peabHBIX MPOIECCAaX U3 CMEKHBIX JIUCITUTUINH.
121-122 ITepemennsie. @yHkuus u ee rpadux. CroiicTBa 2 3
GyHKIIH.
193-124 O6paTHIiIe ¢ynkuuu. [IpeobpazoBanue rpagukos 5 2
byHKIHIA.
ITocTtpoeHue u uteHne rpaguKoB QyHKIHIA. 2
125-126 Uccnenoanme Gpynkumii. CBoiicTBa JIMHEWHOM, 2
KBaJIpaTUYHOM, KYCOUHO-TUHEWHOU U IpOOHO-IMHEHHO
GyHKIH.
197-128 CrenenHas, mokazareiabHas U JJorapupmMuueckast 2 2
GyHKIIH.
129-130 Pemenue nokazarenbHbIX, JOrapupMUUECKUX ypaBHEHUH] 2 3
Y HEPaBEHCTB.
131-132 | IlpexncraBieHue YUCIOBBIX JTAHHBIX. 2 2
133-134 HenpepsiBHble 1 nepuoanveckue pyHkunu. CBoicTBa U 2 9
rpadMKu CHHYyCa, KOCHHYCa, TAHT€HCa M KOTAHTeHCa.
OOpatHble TpUroHoMeTpudeckue GyHKINHU, UX 2
135-136 | cBoiicTBa U rpaduky. PenieHue TpUrOHOMETPHUECKUX 2

YpaBHEHUH U HEPABEHCTB.
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137 | IIpoBepounas padora Ne7. 1 2
Pazoen 8. I'eomeTpuueckue Tesa 16
138 I'eomerpust u apxurektypa. [11aTOHOBBI U apXHMEIOBBI 1 1
Tela.
139-140 | Ilpusma, mupamMuaa U UX pa3BEPTKHU. 2 2
141-142 | Kpyrasle Tena U uX pa3BepTKH. 2 2
143-144 | TlocTpoeHHE CEUCHUIA. 2 3
145-146 | Pemenue 3aja4 Ha MHOTOTPaHHUKH. 2 3
147-148 | Pemenue 3a7a4 Ha Teja BpaIICHHUS. 2 3
149-150 | Pemrenune 3aga4d Ha BIIMCAHHBIE U OIIMCAHHEBIE 5 2
TeOMETPHUECKHUE TENa
CummeTpus MPOCTPaHCTBEHHBIX Tel. Teopema 2
151-152
Menenas s TeTpa’apa.
153 IIpoBepounasi padora Ne8. 1 3
Pazoen 9. Hauana maTeMaTH4eCKOI0 aHAJIN3A 24
154 UwucioBas mocaea0BaTeIbHOCTD U €€ TIpeied. 1 2
[Tonstre npousBonHoi. [lpuMenenue npaBui U Gopmyn 3
155-156 2
mudepeHIMpoBaHuUs.
157-158 | IIpon3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHA. 2 3
159-160 BLI‘II/ICJISHI/I@ MIPOM3BOJIHBIX AJIEMEHTAPHBIX U CIIOKHBIX 9 2
byHKIHi.
161-162 Pemenue 33/l Ha FEOMCTPUIECKHIE CMBICT 2
TIPOU3BOJTHOM.
163-164 | Pemenwne 3a1a4d Ha PU3HYECKHUIA CMBICI TPOU3BOIHOM. 2
165-166 HaxoxaeHrne mpoMeKyTKOB MOHOTOHHOCTH, 9 3
HKCTPEMYMOB (DYHKITHH.
167-168 Bropas MPOU3BOIHAS, €€ TCOMETPHIECKHUI 1 9 2
(bu3nyecKuil CMBICII.
169-170 [IpumeHeHne MPOU3BOTHON K UCCIEIOBAHUIO (DYHKITUU 5 2
Y TTIOCTPOEHUIO TpauKOB.
171-172 [IpumeHeHne MPOU3BOIHOM K HCCIENOBAaHUIO (DYHKIIUN 5 2
Y TTIOCTPOEHUIO TpauKOB.
173-174 HaxoxneHne HauOoIbIIero 1 HAMMEHBIIETO 3HAYCHHUS 5 2
GbyHKIIH.
175-176 Hcnons30BaHne IPOU3BOAHON TSI HAXOXKICHUS 5 2
HAWTYYIIIEro pelieHus B MPUKIAIHBIX 3a/1a4ax.
177 IIpoBepounasi pa6ora Ne9. 1 2
Pa3zoen 10. Uuterpan u ero npuMeHeHue 15
178 [TonsTue nepBooOpazHoi. [IpaBuna HaxoxAeHUS 1 3
MepBOOOPA3HBIX.
179-180 FeOMCTquCCFHH cMmbIca uHTerpana. @opmyna 5 3
Herorona-Jleiiouuma.
181-182 | BrluncieHue onpeesIeHHOro HHTErpaa. 2 2
183-184 [IpuMeHEeHHE OIpeIeIICHHOTO HHTeTpaia s 5 5
HAXO0XJACHUS TJIONIAAN KPUBOJIUHEHHON Tpamelny.
185-186 | Haxoskaenue miomany GUrypsl ¢ MOMOIILI0 HHTETpaIa. 2 2
187-188 Beruncnenue paboThl, IepeMeeHUs, MacChl Tejia C 5 1
MTOMOIIBIO OMPEEIEHHOT0 HHTErpaJa.
189-190 | Pemrenne npuKIIaIHBIX 3a/1a4. 2 1
191-192 O06o001ieHrne MaTepuana 1o paszieny. 2 9

IIpoBepounasi padora Nel0.
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Pa3zoen 11. U3mepeHusi B reoMeTpHHU

10

[MousTue miomany ¥ o0beMa, HX CBOMCTBA. 3
193-194 | ®opmynbl 00beMa U TUIOMIATN TTOBEPXHOCTH 2
MHOTOTPaHHUKOB.
DopMyIbl 00bEMA U IUIOIIAIA TOBEPXHOCTH KPYIIIBIX 3
TEIL.
Brruncienue o0beMa M IIOIIAIU ITOBEPXHOCTH 2
197-198 HHAAITTIOBEP 2
MHOTOTPaHHUKOB.
Brruncienue o0beMa M IIONIAIHU IIOBEPXHOCTH
199-200 e p 2 2
KPYIJIBIX TEJI.
OTHoIIeHNE TUTOMIACH MOBEPXHOCTEH U 00HEMOB 1
201-202 2
nofo0HbIX Te. [IpoBepounast padoraNell.
Pazoen 12. Teopusi BeposiTHOCTEI 12
HcTopust pa3BUTHS TEOPHH BEPOSITHOCTEH 1
203-204 | craructuku. Knaccudeckoe onpeaeneHne BEPOSITHOCTH. 2 1
CBOIiCTBa BEPOSATHOCTH.
Cnoxenue BeposTHocTeil. HezaBucumeie coOBITHS.
205-206 p . 2 2
YMHOKEHHE BEPOSATHOCTEH.
207-208 | Pemenue 3a/1a4 Ha BEIYMCIICHUE BEPOSITHOCTEH 2 2
209-210 | DneMeHTB MATEMATUYECKON CTATUCTUKH 2 1
Hcnone3oBanne CTAaTUCTUKY IIPUA PELICHUN
211-212 pHp 2 1
MPHUKJIAIHBIX 33144
Hcnonb30BaHne BEPOSATHOCTEH TIPH PEIICHUN
213-214 | npuKIaaHBIX 3a7a4. 2 2
IIpoBepounas pa6ora Nel2.
Pazoen 13. YpaBHeHUS] M HEPABEHCTBA 20
215-216 Kopuu ypaBHeHuii. PaBHOCHIIBHOCTh ypaBHEHU. 2 1
OCHOBHBIC TIPUEMBI PEIICHUS] YPABHCHUIA.
217-218 Hcnonb3oBanue cBOMCTB U rpaduKoB PYHKINN TPH 2 3
pemieHnn ypaBHeHH. CUCTEMBI ypaBHEHHI.
Wcnonb3oBanne cBOUCTB U IrpadUKOB KIOUHU IIpU
219-220 PapuKoB Gyniumi mp 2 2
pElIeHUY HEPABEHCTB.
VpaBHEHUS U HEPABEHCTBA, COIEPKAIINE HEU3BECTH
221-222 | 7P P Jlepaill o 2 2
10J1 3HAKOM MOJTYIIS.
Penrenne pauroHanbHBIX YPaBHEHUI, HEPABEHCTB U UX
223-224 patt M » HEPABCHC 2 2
CHUCTEM.
Pemenue uppaliioHaabHBIX YpaBHEHHH, HEPABEHCTB U
225-226 ppatt yp p 2 2
HUX CHUCTEM.
Pemrenue rmokasarelbHbIX YPAaBHEHHH, HEPABEHCTB U MX
227-228 yp p 2 2
CHUCTEM.
Pemenue norapuMUYECKUX YPaBHEHU, HEPABEHCTB U
229-230 pud yp p 2 2
HUX CHUCTEM.
Pemienne TPHrOHOMETPUYECKUX YPABHEHUI 2
231-232 P p yp : 2
HEPABCHCTB.
O000611IeH1E MaTeEpHaa 110 pa3Aaeiy. 2
233-234 » p pasieiy 2
KonTtpoJsbHasi padora Ne2.
HTroro: 234
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3. XAPAKTKPUCTUKA OCHOBHbIX BUJOB JEATEJIBHOCTHU CTYJIEHTOB

Coaepxanue XapakTepucTHKA 0CHOBHBIX BU/IOB /IeITEJIbHOCTH CTYEHTOB (Ha
00yuennust YPOBHe YueOHbIX AeiicTBHIT)

BBenenne O3HaKOMJIEHHE C POJIbIO MATEMAaTHKH B HAYKE, TEXHUKE,
SKOHOMHUKE, THPOPMAITMOHHBIX TEXHOJOTUSIX U MIPAKTUIYECCKOM
IEsITCIIbHOCTU.
O3HaKOMIJICHHE C LEJISIMU U 3aJITadyaMU U3yUYEHUS] MaTEMATUKU

AJI'EBPA

Pa3Butne Beimonxenue apupMeTHIecKuX 1SHCTBUN HaJ YUCIaMU,

MOHSATHS 0 codeTasi YCTHbIE U TUCbMEHHBIE TPUEMBI.

YyHciIe Haxoxnenune npuOIn>KeHHBIX 3HAUCHUN BEJIUYUH U

MOTPEITHOCTEN BBIYHCIICHUH (A0COTIOTHON U OTHOCUTEIIBHOM);
CpaBHEHHE YUCJIOBBIX BbIPAKEHUM.

Haxoxxnenue ommboK B mpeoOpa30BaHUSIX U BRIYUCICHUSX
(OTHOCHUTCS KO BCEM IIYHKTaM IIPOrpaMMBbl)

KopHun, O3HaKOMIJIEHHE C TOHATHEM KOPHS N-U CTEIIEHU, CBOMCTBaMU
CTeNeHH, paavKajIoB U IPAaBUJIAMU CPABHEHUSI KOPHEMU.
Jorapugmsl DopMyIHUPOBAHUE ONTPEACIICHUSI KOPHSI U CBOMCTB KOPHEM.

Bpruucienue n cpaBHEHHUE KOPHEN, BBIIIOJIHEHUE ITPUKU KU
3HaueHUs KopHs. [[peodpazoBanre YUCIOBBIX U OYyKBEHHBIX
BBIPAYKEHUM, COAEPIKAINX paluKaibl. BeIlIOJIHEHHE pacyeToB
no ¢popmysiaM, CoAep KalluM paguKaibl, OCYILIECTBIISS
HEO00XO0MMbIE MTOJACTAHOBKHU U IpeoOpa3zoBaHUs.

OnpenesieHne paBHOCWIBHOCTH BBIPAYKEHUM C paJuKaJlaMHU.
Pemenne mppanmoHalbHBIX YpPaBHEHUN.

O3HaKOMJICHHUE C IIOHATUEM CTEIECHHU C ICHCTBUTEIbHBIM
nokasaresieM. HaxoskJieHne 3Ha4ueHUN CTENEHU, UCTIOJIb3Ys IIPHU
HEO0OXO0/IMMOCTH UHCTPYMEHTAIIbHBIE CPEACTBA. 3allMChIBAHUE
KOPHsI N-i CTENEHHU B BUJIE€ CTEIIEHU C APOOHBIM MTOKa3aTEIEM U
Hao00OPOT.

dopmynupoBaHHUE CBOMCTB CTEIICHEW. Bbhruncienue crenexeu ¢
panMoOHaNbHBIM ITIOKA3aTEIEM, BBIIIOJIHEHNE TPUKHUIKHN 3HAUYECHUS
CTEIEHU, CPABHEHHUE CTEIICHEU.

IIpeoOpa3zoBaHre YHNCIOBBIX U OyKBEHHBIX BBIPA’KEHUI,
COoZeprKalluX CTEIIEHU, IPUMEHSIs cBolicTBa. Pemenue
NOKa3aTeJIbHbIX YPAaBHEHUN.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEN U CTENEHEN IPpU
BBIUMCJICHUU CPEIHUX, JICJICHUN OTPE3KaA B «30JI0TOM CEYEHUN».
Pernienne npuKiaaHbIX 3a/1a4 HA CIOYKHBIE TPOLIEHTHI

BrmmosiHeHne npeodpa3oBaHuil BRIPpaXKSHU, IPUMEHEHHUE
ITpeobpasoBanue | §,opmysr, CBSI3aHHBIX CO CBOMCTBAMH CTEICHEH U T0raprMOB.
ajredOpanvecKux OnpeneneHne 00JIaCTU TOMYCTUMBIX 3HAUYCHUU

BbIpaeHUH sorapuMHUUECKOT0 BhlpakeHusi. Perienue jorapudmuyueckux
YpaBHECHUN
OCHOBBI TPUTOHOMETPHUH
OcHoBHbIE HN3ydeHune palmaHHOTO METO/1a U3MEPEHHUS YTIIOB BpaIICHUS U
HOHATHS HUX CBSI3M C TpagycHoi Mepoii. I3o0pakeHue yrioB BpaleHUs
Ha OKPY>KHOCTH, COOTHECEHHE BEITUYHUHBI yTJiia C €T0
pacIiONIOKEHUEM.
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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>XKHOCTH, IPUMEHEHUE TIPU PELICHUU
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 ¢ynkuuu. 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.
I'paduueckas OBHUaKOM.]'IeHI/IS C JoKa3aTeNbHBIMU PACCY K ACHUAMH HEKOTOPBIX
uHTepuperanus | 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.

CocraBienue BUA0B (GYyHKIUH MO JAHHOMY YCJIOBHIO, PELIICHUE
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 3navenui. 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 3HaveHUN (QYHKIIUHN 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-
TEXHUYECKOEOBECIIEYHEHHME ITPOT'PAMMBbI YYEBHOT' O
INPEIMETA «MATEMATHKA»

g ocBoeHuWe  mporpamMmbl  ydyeObHoro - mpeamera  «MaremaTuka» 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.

I[Tomemenne kabuHeTa yAOBJIETBOpsieT TpeboBaHusM CaHUTaAPHO-3THUAESMHO-
snorudeckux rnpaBuil 1 HopmaTtuBoB (CaunlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUITOBBIM
o0opyJIOoBaHWEM, YKa3aHHBIM B HACTOSIIUX TpeOOBaHUSAX, B TOM YHCIE
CHEeLUMAIIN3UPOBAHHON yueOHOI MeOenblo U CpelcTBaMU OOyYEHMs, JTOCTAaTOUYHBIMU
JUISI BBITIOJIHEHUSI TpeOOBaHUM K YPOBHIO ITIOATOTOBKH OOYyYarOIINXCS.

B kaOuHeTe umeercss MyJIbTUMEAUNHOE OOOpPYHOBAaHMUE, IMOCPEIACTBOM KOTOPOTO
YYaCTHHUKH 00pa30BaTEIbHOTO MPOIlecca IPOCMAaTPUBAIOT BU3yaJIbHYIO0 HH(POPMAaILIMIO
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 amst 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 KOOPJUHATHOM CEeTKOM;

— 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.Anrebpa u Havana MaTemaTudeckoro aHanmza. 10-11 kmaccel. (0a30BbIi U yriayOIeHHbBIN
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 mpoduabHbiii ypoBHu / JI.C. Atanacsu, B.®. byry3os, C.b. Kagomiier u np.
- 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 CpEIHEES
npodeccuoHaibHOE oOpa3zoBaHue.— M.: Akaaemus, 2013. — 256¢.

JOITOJIHUTEJIbHA L JIMTEPATYPA

1. denepanbubiii 3akoH oT 29.12.2012 Ne 273-d3 «OO6 oOpazoBaHuUH B
Poccumiickoit @enepamumy». Ilpukaz MunucrepctBa oOpa3zoBaHusi U Hayku PD ot
17.05.2012 Ne 413 «OO6 yrBepxkaeHuu QeaepajJbHOro TOCyJapCTBEHHOIO
o0pa3oBaTeIbHOIO CTaHJ/IapTa CpeaHero (MOJHOT0) OOIIero OoOpa30BaAHUS.

2. Ilpuka3z MunucrepctBa oOpa3zoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHuil B IIpuka3 MwuHucTtepcTtBa 00pa3oBaHUsI U HayKu
Poccutickoii @enepanuu ot 17.05.2012 Ne 413 «*“O06 yTBepkaeHUU (peneparbHOTo
rocyJIapCTBEHHOTO OOpa30BaTEIBHOTO CTaHJAapTa CpeaHero (I0JIHOro) OOIIero
oOpa3oBaHus .

3. Imcemo JlemapraMeHTa TOCYyJapCTBEHHOW MOJHUTUKH B cdepe MOATOTOBKU
pabounx kaapoB u IO MwunucrepcTtBa oOpa3zoBanus u Hayku PD ot 17.03.2015
Ne 06-259 «PexomMenmamuu 110 OpraHu3alud TMOJYYCHHUSI CpPEeaHEero oOOIlero
oOpa3oBaHHsI B MpelellaXx OCBOCHUS o00pa3oBaTEIbHBIX IIPOTrpaMM CPEIHEro
npo¢eCcCHOHAILHOTO OOpa3oBaHUs Ha 0a3e OCHOBHOTO OOmIero oOpa3oBaHUS C
yyeToM  TpebOoBaHuil  ¢elepalibHBIX  TOCYJAapCTBEHHBIX  0Opa30BaTEIbHBIX
CTaHAApPTOB U  IojJyyaeMol nipodeccuu MM  CHEHHAIBHOCTH  CPEJIHEro
npo¢ecCUOHaJILHOTO 00pa30BaHUS.
4. Marematuka B mpuMepax U 3agadax Jis noarotoBku Kk EI'D u nocrymienuto B BY3: Yuebnoe
nocobue / Slumenés JI.T. - 2-e uza., nomn. - M.: Byzosckuit yue6nux, HUL] UH®PA-M, 2016.
5. Anrebpa m Hau. mat. aHanuza. 10-11xn. Amumos HILA. n np  3-e m3a. - M.: [Ipocsemenue,
2016. - 464 c.
6. FeomeTpuu 3a 10-11 kiaacc - aBTOpBI ATaHacsH, byTy308, Kagomues, Kucenesa, Mosusak - 2015 .,
255 c.
7. bBammmakoB M. M. MaTtemaTuka: KH. AJ1s y9uTens: Mmetold. nocooue 10 kimacc. —
M., 2008.
8. bainmakoB M. 1. Maremaruka. COOpHUK 3a71a4 TPOPUITHbHON
HanpaBJIeHHOCTU.— M., 2012.

NMHTEPHET-PECVYPCBHI
1. www. fcior. edu. ru (MadopmMannoHHBIC, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHuasbl).
2. www. school-collection. edu. ru (Eaunas kostekinu mudpoBbIx 00pa3oBaTeIIbHBIX
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 OLHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOT' O ITIPEJIMETA

OOpa3oBarenbHOE YUpEXKACHHUE, PEAU3YIOLIEe IOArOTOBKY I10 y4yeOHOMY IpEAMETY,
oOecrieunBaeT OpraHU3alMI0 U MPOBEICHHE MPOMEXKYTOUYHON aTTecTaly U TEKYUIEro KOHTPOJIS
WHUBUIYAILHBIX 00pa30BaTENbHBIX TOCTIKCHUN 00yUJaoONUXCsl - 3HAHUHN, YMEHUH, KOMIICTCHIIUN
Y YHUBEPCAIBbHBIX YYCOHBIX ACHCTBUM.

KoHTpoJib M o1leHKa pe3yabTaTOB OCBOCHHUS MPEAMETA OCYIIECTBISETCS IPENOAABaTEIEM
B IIpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUI U J1aOOpaTOpHBIX pabOT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHS 00YUaIOIIMMUCS MHIMBUAYAIBHBIX 3a/IaHUH, IPOCKTOB, HCCIIETOBAHUH.

OO0yuenue 1o yueOHOMY MpeIMETY 3aBepIlaeTcs aTTecTauueii B hopme IK3aMeHa.

@opMBl M METOJbl IPOMEXKYTOUHOH aTTECTAllMM M TEKYILEro KOHTPOJIA MO Y4eOHOMY
npeaMeTy paspabaTbiBaloTcs 00pa3oBaTENbHBIM YUPEKICHHEM U JIOBOJATCA JI0 CBEICHUS
00yJaromuxcs He MO3JHee ABYX MECSIeB OT Hayajia 00y4eHusl.

Jl1s IpoMeXyTOUYHOM aTTecTallii U TEKYIIEro KOHTPOJS 00pa30BaTeIbHbIM YUPEKICHUEM
co3maroTcst pouas! orieHOYHBIX cpencTB (POC).

®OC BriOYAIOT B ce0s MEeJarornyeckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepuabl,
npelHa3HaYeHHbIE JJIs OINPEAENCHUS COOTBETCTBHUSI (MJIM HECOOTBETCTBUS) WHIUBUIYATbHBIX
00pa30BaTeNbHbIX JOCTHKEHUI OCHOBHBIM MOKA3aTeNsIM Pe3yIbTaTOB OATOTOBKH.

OneHka pe3yabTaTOB OCBOEHUS yUeOHOTO MpeaMeTa MPOBOJIUTCS Ha dTare MPOMEKYTOUHON
aTTecTally 10 CyMME OLI€HOK 3@ KOHTPOJIbHBIE TOUKH.

OneHka ocCylecTBIsIETCS MO pa3pabOTaHHBIM KpUTEpHsIM B OamiaXx B COOTBETCTBUU C
YHUBEPCAIbHOW IIKAJION OLICHUBAHUS.

YHuBepcanbHas 1IKaja OUCHUBAaHUS

KavecTBeHHas1 OLleHKA HHANBHIYAJIbHBIX

IIpoueHT pe3yTbTATUBHOCTH 00pa30BaTeIbHBIX TOCTHKEHU
(mpaBHJIBHBIX OTBETOB) o0asa .
BepOaJIbHBIN aHAJIOT
(oTmMeTKa)
91-100 5 OTJINYHO
81-90 4 XOpOIIO
51-80 3 YJIOBJICTBOPUTEIHHO
MmeHee 51 2 HE yJIOBJIETBOPUTEIIBHO

29



5.1 ®opMbI 1 MeTOIbI KOHTPOJISI M OIIeHKHA OCBOEHHBIX YMEHUH M YCBOCHHbIX 3HAHUH

Pa3nes (Tema) yueOHoi Pe3yabTaThl 00y4yeHust dopmupyemMble @DopMbI U METObI KOHTPOJISI M OLIEHKHU
AUCHHUILJIMHBI (0CBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHWS) Oxu YY]J pe3yJbTaToB 00y4eHHs
3HATH/yMETh: OK1 [TpoBepounas pabora Nel
Paznen 1 Llenble U pallMOHAJIBHBIC YHCIIA. JMYHOCTHBIE Pemenne 3amau Ha 3aKkperieHue 3HaHUM U
Pa3Butue noHsATHA O HeiictBurensusbie uncna. /lpubnusicernovie YV YMEHUH 110 NPeoOpPa30BaHUIO BBIPAXKEHUH,
yucie 6bIYUCTICHUSL. (camoonpenenex CoZIepKalIMX PaguKalbl U CTEIIEHU
Komnnexcuvie uucna. ue) (muceMeHHas Gopma).
Pa3nen 2 3HaTh/yMETh: YcTHBIH ompoc.
KopHu, crenenu, * HaXOJWUTb 3HAYEHHUE KOPHS HATYpaJIbHOU OK 2 IIpoBepounas padora Ne2
Jorapu@mesl. CTCICHH, CTCIICHU C PALIMOHAJILHBIM TIOKA3aTCJICM, | peryssiTUBHbIC [TuceMenHas pabora: pa3BUTHE YMEHUIN
norapudMa, UCTIOJIb3YS npu HEOOXO0IMMOCTH YV PeleHHs 337124 PA3HOI CI0KHOCTH (TpH
BBIYHCITUTEIILHBIC YCTPOHCTBA; MOJTb30BATHCS LleIenoNaranye, | ypoBHs.)
OTICHKOM H TPUKHAKOM HPH HPpAKTHHCCKHIX OK 4 Hanpasnena Ha cucremaTu3anuio,
?aﬁggTB?)};’I/ITL 110 M3BECTHBIM hOPMYJIAM K [O3HABATENbHbI | 3AKPEILICHHE, HAX0)KICHHE HOBBIX 3HaHUH 1O
NpaBUJIaM PeoOpa3oBaHHs GYKBEHHBIX e peo0pa30BaHUIO BBIPAKEHUH, COAEPKAIINX
BBIpAK€HUM, BKJIOYAIOIIUX CTEIICHHU, (obiey4eOHbIe), | paanKanbl U CTeIeHH, HOpMUPOBAHHE
paauKaisbl, _]]()rapI/I(I)MI)I; OK 5 yMeHl/If/'I PECIICHUA J‘IOl“apI/I(l)MI/IIIeCKI/IX u
* BBIYMCIATHh 3HAYEHUS YUCIIOBBIX U KOMMYHUKAaTUBH | TOKa3aTeJIbHbIX YPaBHEHUM.
OYKBEHHBIX BBIpA)KCHUM, OCYIIECTBIISS pie YV ]I
HEO0OXOAMMBbIE TTOJICTAHOBKHU U (MCIIONIB30BAHME
npeoOpa3zoBaHus; VIKT)
* UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS
B MMPAKTUYECKOU JESITEIbHOCTH U NMTOBCEIHEBHOM
YKU3HU JJI IPAKTUYECKUX PACUETOB.
Pazoen 3 3HaTh/yMETh: OK2 [TpoBepounas padora Ne3
IIpsaMble U VIOCKOCTH B | * Paclo3HaBaTh Ha YEPTEIKAX U MOJCIIAX peryJIsATUBHBIE AHanu3 pe3yapTaToOB CBOEH MPAKTUYECKON
NMPOCTPAHCTBeE. MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH YV I paboTsl o u3ydaemoi Teme (pedexcus
TpeXMepHbIE OOBEKTHI C UX OMHUCAHUSIMU, (IWIaHUpOaHue), | CBOEil AEATENbHOCTH)
* OMUCHIBATH B3AMMHOE PACTIOJIOKEHNE TIPSMBIX H OK 4 MoeMpOBaHHe MOJIETH MHOTOTPAHHHKA
TJIOCKOCTEH B POCTPAHCTBE, APTYMEHTHPOBATD CBOM | oo

CY)XAEHHS 00 3TOM PaCIOI0KEHNH;
* AHAJTM3UPOBATH B IPOCTEHIINX CITydasiX
B3aMIMHOE PACIIOJIOKEHNE OOBEKTOB B ITPOCTPAHCTBE;
* U300pakaTb OCHOBHbIE MHOTOTPAaHHUKH U
KpYTJIbIE TENA;

e (Jiorrueckue),
OK 5
KOMMYHUKATUBH

pie YVY]I




IMOAHATH YEPTCIHKHU 110 YCIIOBUAM 3aJ1ay,

(mocraHoBKa

* CTPOWTH IPOCTEHIINE CCYCHUS KyOa, IPU3MEL, | BompocoB)
MUPAMU/IBI OK 6
* HCHOJIb30BATh MPU PELICHUU
JUYHOCTHBIE
CTePEOMETPUYECKHX 3a/1a4
IIAHUMETPHIECKHE (DAKTHI U METOJIBI; (HpaBCTBEHHO-
* MPOBOJUTH JI0KA3aTEIbHBIC PACCYKIACHUS B X01¢ | ITHICCKOC
pelleHus 3aau. OLICHUBAHME)
Pazoen 4 3HaTh/yMETh: OK'1 [TpoBepounas padora Ned
Komo0nnaropuka * pemiath NpocTerie KOMOMHATOPHBIE 33aun JIMYHOCTHBIE PazpaboTanbl KpUTEPHH OLICHUBAHUS
METOAOM YV I BBITIOJIHEHHSI IPOBEPOYHBIX PaboT.
nepedopa, a TakKe C UCIOIb30BAaHUEM M3BECTHBIX (MOTHBALWA K DOpPMUPOBAHHE YMEHHi BHIIOIHEHUS
(opmys; . YUEHHUIO), TEKCTOBBIX 3aJ1au.
* BBIYHCIISTH B MPOCTEHIINX CIyYasX BEPOATHOCTH OK 3
coObITUI
Ha OCHOBE I0JICUETAa YKCIIa UCXOJIOB; PCLYJIATHBHLIC
* HCIOJIb30BaTh IPHOOPETEHHBIE 3BAHUS U YMEHUSI Yy
B ITPAKTUYECKOM JCIATEIHLHOCTH U TTOBCETHEBHOM (koppexuus),
JKU3HH JUTS aHAJIN3a PEAIbHBIX YHCIOBBIX OK 2
JTAHHBIX, IPE/ICTABICHHBIX pEryIsaTUBHbBIE
B BHJIC IHarpaMm, rpad)uKoB, aHaH3a VYV] (ouieHka)
WH(pOpMAIIUK CTATUCTUYECKOTO XapaKTepa. OK 4
MMO3HABATEIIHHBI
e (3HaKOBO-
CUMBOJINYECKHE
Pazoen 5 3HaTh/yMeTh: OK 1 ITpoepounas pabota Ne5
Koopaunartsl u ¢ ACKApTOBbLI KOOPANHATHI B JUYHOCTHBIC 3akperuieHUE U CUCTeMaTU3alus
BEKTOPbI IIPOCTPAHCTBE; YV I TEOPETHYECKUX 3HAHHUM II0 TEME.
* (opmyra paccTOAHUA MEKAY ABYMA TOUKAMH; (camoorpenieneH | Pa3paGoTaHbl KPHTEPHH OIEHKH BBIOTHEHHUS
* ypaBHEHUs chepbl U TIOCKOCTH; ne) OOBEPOUHON DAGOTHL
 (opmya paccTOSTHUA. OT TOYKHU JI0 TUIOCKOCTH; ’ POBECP P L
« MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, OK 2 Metoauka — Temuasatkuaoi O.B.
CJII0’KEHUE BEKTOPOB U YMHOXKEHUE BEKTOPA HA PCTYJIATUBHBIC
9HUCIIO; YV ] (BoneBas
* Yrojg MEexJay BEKTOpaMH, CKaJIAPHOC CaMOpETyJIsIus
MIPOU3BEICHUE B-B. OK 4
* nU300paxarhb Ha KOOP/IMHATHOH TIIOCKOCTH, IO3HABATEIBHE
MHOX€ECTBA PELICHUN MTPOCTEHIIUX YpaBHEHUN U
HEPaBCHCTB; N
* pemaTh MIaHUMETpHYEeCKHe M mpocTelmue (10Ka3aTeNBCTB
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CTEPCOMETPHUYCCKHUEC 3aJa9YU HAa HAXOXKACHUC

0),

TCOMETPUUYECCKUX BECIUYHNH (Z[J'II/IH, OK 5
YTJIOB, ILIOMA/IeH, 00HEMOB). KOMMYHUKATHBH
pie YV /|
(ucnosb30BaHUE
HKT)
Pazoen 6 3HaTh/yMETh: OK'1 [TpoBepounas padora Ne6
OcHoBBI * OINpelelICHUE CUHYCA, KOCUHYCA, TAHT'€HCa, JUYHOCTHBIE Pa3zpaboranbl kpuTeprn OIICHUBAHUS 110
TPUTOHOMETPHUH KOTAaHI'CHCA IIPOU3BOJIBHOI'O yIJIa, YV TEKYILLEMY KOHTPOJIIO, BBIIIOIHAEMBIX
* (OpMyJIBI IPUBENICHUS; CHHYC, KOCUHYC U (cMmbICIIOO0pa30 | MpaKTUYECKHUX PadoT.
TAHICHC CyMMBI 1 PASHOCTH IBYX YIJIOB, CHHYC, BaHHC), PeduexcuBHBIN aHaIM3 PO ECCHOHATBHBIX
KOCHUHYC ABOMHOTrO yriia; GopMyJsibl TOJIOBUHHOTO OK 2 yMeHHi
yria. [IpeoOpa3oBaHus CyMMBI
TPUTOHOMETpHYECKNX DYHKIHH B IponsBeenne u | Do Y/IATHBHDIC KontponsHas pabora Nel
TIPOU3BEICHNUS B CYMMY, YV I Pa3zpaborana koHTposIbHAs paboTa Ha
* IPOCTEUIINE TPUTOHOMETPUUECKUE YPAaBHEHNUS, OK 4 PasiniHbIC YPOBHH CIIOKHOCTH.
* apKCHUHYC, apKKOCHUHYC, apKTaHI'€HC YHCJIa. IIO3HABATCJIbHBI Pa3pa60TaHBI KPHUTCPHUH OLICHKU
* [IPOBOJIUTH 110 U3BECTHHIM (hopMysIaM peodpazo- e Meroaunka — Temustkunon O.B.
BaHMsI OYKBEHHBIX BBIPAKEHUM, BKITFOYAIOIITUX (oOmeyueOHsbIe),
CTEMNEeHH, PaJUKaIb, JOrapu(PMUUECKUE U OK 6
TPUTOHOMETPUYECKUE (DYHKITHH. KOMMYHHKaTHBH
ple YY]I,
(ucnonb3oBaHUe
HKT)
Pa3zoen 7 3HaTh/yMETh: OK 2 Y cTHBIE OTIPOCHI.
DyHKIUM U TpaduKH * OlpenensaTh 3HaUeHHUE (YHKITUU 110 3HAYCHHUTIO peryisiTUBHbIE [TpoBepounas padora Ne7
apryMeHTa IIPH Pa3InuHbIX CIIOcOo0ax 3amaHus YV PazpaboTtanbl kpuTepun O1eHUBAHUS TI0
GbyHKIIY; (TpOTHO3UPOBAH | TEKYIIEMY KOHTPOIIO, BBIMOTHIEMBIX
* CTPOUTH rpaduKu U3yUEHHBIX (QYHKIIHH; ne) MPaKTHYECKUX padoT.
¢ OIIMCHIBAThH 110 rpa(bm(y HB HpOCTeﬁmHX Clry4dasXx 110 OK 4
(bopmyne MO3HABATENBHBI
MTOBEJICHUE U CBOMCTBA (PYHKIIUMA, HAXOAUTH 1O
epagbuky (I)yHKIII/II/I HanOOJIBIINE U HAUMEHBIIINE ©
SHAYCHIA, (oOmeyueOHsbIe),
* pemarh YpaBHEHUs, IPOCTEUIINE CUCTEMBI OK'5
YpaBHEHHUM, UCIIOJIL3YsI CBOMCTBA DYHKIIUN U KOMMYHUKaTUBH
nX rpaduKoOB; ple YY]I,
* HCHOJIB30BaTh MPUOOPETEHHbIE 3HAHUS U (IIaHHPOBaHME)

YMCHHUS B HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU U
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MOBCEIHEBHOM >KU3HHU JI OIMCAHUS C OK 6 pa60Ta B
HOMOLIBIO (PYyHKIIUI Pa3INYHbIX 3aBUCUMOCTEH, | xomane
Mpe/ICTaBICHUs UX rpaduyecku, OK 7,10 Gpats
HUHTEpIIpeTaluy rpauKoB. OTBCI:CTBGHHOCTB
Pazoen 8 3HaTh/yMETh: OK'1 [TpoBepounas padora Ne8.
I'eomeTpuueckue Tea * pacno3HaBaThb Ha YepTEkax M MOJACIAX JUYHOCTHBIE HuddepennupoBannas mpoBepodHas padbora
MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHT YV CucreMaru3zainusi TECOPETUYECKOr0 MaTepurasa
TPCXMEPHBIC O0OBEKTHI C UX OIMUCaHHusAMHU, U30- (CaMOOHpeI[eHeH B Ta6JH/IL[BI U CXEMBL.
op E?KGHMMH’ ue), MaremaTHyecKui JUKTAHT.
ONMCBIBATH B3AaMMHOC€ PACIIOJIOKCHHUE NIPAMBIX U
IIOCKOCTeil B IPOCTPAHCTBE, apryMenTHpoBath ceon | OK 2 Pa3paboTanpl KpUTEPHH OLCHUBAHHSA 11O
CYXJICHUS 00 3TOM PaCIOJIOKEHUU; PETYJIATABHBIC TEKYLIEMY KOHTPOJIIO.
* QHAJM3HMPOBATH B MPOCTEHIINX CIydasx YV I
B3aMMHOE PAaCIIOJI0KEHNUE 00BEKTOB B MPOCTPAHCTBE; OK S5
* n300pakaTb OCHOBHBIE MHOTOTPaHHUKHU U KOMMYHHKATHBH
KPYTJBIC TCJAa; BBINIOJHATH YCPTCIKHU 110 YCIOBHUAM BIE yy[[
3aj1ad;
* CTPOUTH MpoOCTeine ceyeHus Ky0a, mMpHu3MHl, (Mcrionb30BaHNKe
nupaMuabl; I/IKT)
* pemaTh MIAHUMETPUUECKUE U TIPOCTEHIINE OK 6
CTEpEOMETPUUYECKUE 3aJauyd Ha HAXOXKJICHHUE (> dexTuBHOE
reOMETPUYECKUX BEIUYHMH (JJIUH, YTJIOB, o0IIeHNE ¢
Iomanaei, 00beMoB); KOJLTeramm)
* UCIOJIb30BaTh MPH PEIICHUN OK10
CTEPEOMETPUUYECKUX 3aj]au MIaHUMETPUUECCKHUE
(hakThl 1 METOJIBI, cobmoyienne
* IPOBOJUTH J0KA3aTEIbHBIE PACCYKICHHS B HpaBuit
XO0JIe PeIIeHHUs 3a/1ay; 0e30macHOCTH
* HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHHS B NPAKTUUECKOUN AEATEIBHOCTU U
MOBCEHEBHOM KU3HU IS
uccie10BaHus (MOJIEIMPOBAHUS) HECIOKHBIX
MPAaKTUYECKUX CUTYaIlMid Ha OCHOBE M3YUYECHHBIX
dbopmyn u CBOHCTB GuUTryp.
Pazoen 9 3HaTh/yMETh: OK1 [TpoBepounas padora Ne9
Hauana maTtemaTuuec - | * Mpou3BoHas QYHKINH, €€ PU3NUECKH 1 JUYHOCTHBIE Pemenne BapraTUBHBIX yIpaXHEHUN Ha
KOI'0 aHAIH3a T€OMETPUYECKUM CMBICI; YV peduiekcuio
* ypaBHEHHE KacaTeJIbHOM; (apaBcTBeHHO- | [Iucbmennas padota B hopmare EI'D
* IPOU3BOJIHAS CYMMBI, pa3HOCTHU, IIPOU3BEACHNUS, STUYECKOE Metonuka onieHku — kputepun EI'D
YaCTHOT'O, OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIHIA; OILICHUBAHMUE),
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¢ IPUMCHCHUC HpOHSBOI{HOﬁ K UCCII€JOBaHUIO

OK 2

(GyHKINH ¥ TOCTPOEHUIO IPahUKOB; peryJisaTUBHbIE

* mepBooOpasHasi, hopmysna Hetorona-Jleitonuna, YV ] (BoneBas

MIpUMEHEHHUE MTPOU3BOJHON U MHTErpajia mpu caMOperyJIALHs

pEUICHUH TPUKJIAIHBIX 3a]1a4; OK 4

¢ BBIYUCJIATh IIPOU3BOAHBIC H HepBOOGpa3HBIe I103HAaBaTECIIFHBI

AJIEMEHTAPHBIX (DYHKIIUH, UCTIONIB3YSI e

CIpPaBOYHbBIE MATEPHUAJIBI;

* UCCJIEIOBATh B MPOCTEUIINX CIIydasix (Ooguéeyqe6HHe),

(GYHKIIMM HA MOHOTOHHOCTH, HAXOJIUTh

HanOOJIbIINE U HAUMEHBIIHNE 3HAYECHUS (>bdexrnpHoe

(GbyHKIUH, CTPOUTHh TpaUKH MHOTOYJICHOB U oOwenue ¢

MPOCTEUIITUX PATUOHATBHBIX (DYHKITUH C PYKOBOJICTBOM)

HCIIOJIb30BAaHUEM arlapaTta MaTeMaTHUYE€CKOTO

aHaJIMn3a;

* BBIYUCJIATH B MIPOCTEUIINX CIAydasX IIIOMIATN

C MCIIOJIb30BAHUEM MIEPBOOOPA3HOM.
Pazoen 10 3HaTh/yMeTh: OK 4 [IpoBepounas padora Nel0
HHurerpay u ero * nepBooOpasHasi, Gpopmyina Hetorona-JIeliOHua, | mo3HaBaTeNnbHBl | PelieHne BapuaTUBHBIX YIIPaKHEHUH.
NpPUMEHEHUH e MIPUMEHEHUE MMPOU3BOHON U UHTETpaJia IPH e PazpaboTanbl KpuTepun O1eHUBAHUS IO

pelIeHN TPUKIaAHbIX 33/a4; (obmiey4eOHbIC), | TEKYyIIEMY KOHTPOIIO, BBIMOIHIEMBIX paboT.

* BBIUMCIIAITh TPOM3BOJHBIE W mNepBooOpasHbie | OK 5

AJIEMEHTAPHBIX (PYHKIUM, UCTIONB3YS KOMMYHHKATHBH

CHPaBOYHBIC MAaTEPHAIIbI; pie VY]

* ICCJIEIOBATh B MPOCTEUIIINX CITydasix

(YyHKIIMM HAa MOHOTOHHOCTb, HAXO/IUTh (Mcnonb30BaHKe

HauOOJIbIITNE U HAUMEHBIIINE 3HAYCHHUS UKT)

¢yHKIWMIHA, cTpouTh Tpaduku MHorouneHoB u | OK 8

MPOCTEUIITNX PAITMOHATBHBIX (QYHKIIHH C CaMOCTOSITEILHO

HCIIOJB30BaHUCM allrapara MaT€MaTu4€CKOro OIpENEIATh

aHaJIN3a; ) 3aaun

BBIMHCIIATE B MPOCTEHIUINX CTYHaAX TIOMWANH C | haspyryg

HCTI0JIb30BaHUEM MEPBOOOPAZHOM.
Pa3zoen 11 3HaTh/yMETH: OK 1 [TpoBepounas pabora Nell
HN3mepenus B * IoHATHE 00 0OBEMeE Tela, OTH. 00BEMOB JUYHOCTHBIE 3aKkpernieHre TeOPETUUECKUX 3HaHUN U
reoMeTpHuu MMOJOOHBIX TE, VYV CHUCTEMAaTH3als 10 TEME.

* hopmymsl 06BeMa KyOa, IPSIMOYTOIEHOTO (camoompenenen | PazpaboTaHbl KpUTEPUH OIEHKU BHITTOTHCHHUS

napasuiesienunena, Npyu3Msl, HWIKHAPA, TUPAMUIbL, | HE), MPaKTUYECKUX PadoT.

KOHY(Ca; OK 2 Meroanka — Temustkunont O.B.
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* popMyITBI TIOMIAN TTOBEPXHOCTEN ITMITMHAPA, perysTHBHbBIC
KOHY(Ca; YV I
* popMyIpl 0OBEMa mIapa M IiIomaab chepsl; OK 4
¢ pacCno3HaBaTbh Ha YCPTECIKAX U MOACIIAX I103HAaBaTCIIFHBI
MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCUTH e
TPEXMEPHBIC OOBEKTHI C UX OIUCAHUSIMH, (o6meyuetHbIe)
N300pKCHHUSIMU; OK 5 ’
* OIMMCHIBATh B3AaMMHOE PACIIOIIOKEHHE TPSMBIX U
TIJIOCKOCTEH B IIPOCTPAHCTBE, apryMEHTHpOBaTh cBoy | KOMMYHHKATHBH
CY)KIIEHHS 00 3TOM PaCIIONIOKCHHIL sie YY1
* aHAIM3MPOBATH B IPOCTENIIMX CIIyYasx B3auMHOoe | (MCIIOIb30BaHHUE
pacrojoKeHne 0OBEKTOB B IIPOCTPAHCTBE; HKT)
* n300paXkaTh OCHOBHBIC MHOTOTPAaHHUKH U OK 9
KPYTJIbIC TEJIa; BHITTOIHATH YEPTEXKH 10 YCIIOBUSIM peryISTHBHBIE
3aad; 3 %%
* CTPOUTH MPOCTEHINNE CCUCHHS Ky0a, IIPU3MBI,
HUpaMHUIBL; (IporHO3upOBaH
* pemarh IIAHUMETPUYECKUE U ITPOCTEUIINE ne)
CTEPEOMETPUYCCKIE 3a/1a9 HA HaXOXKJICHUEC
TCOMETPUYCCKUX BEIIMYMH (JUTHH,
YTJIOB, TIJIOMIAACH, 00HEMOB);
* UCTIOJIB30BATh MTPH PEIICHUH CTEPEOMETPHUICCKIX
3a/1a4 IJIaHUMETPHYECKHE (PaKThl 1 METO/IbI;
* TIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKIICHUS B XOZIC
PpeIIeHus 3371a9; MCITOJIh30BaTh MPUOOPETEHHBIC
3BaHUS U YMECHUS B MIPAKTUUYECKOMN JESITETBHOCTH U
MMOBCEIHEBHOM KU3HU:
* JUISL MICCIICIOBaHUS (MOICTUPOBAHMS ) HECIIOKHBIX
MPAKTHUYECKUX CUTYaIMi Ha OCHOBE M3Y4YEHHBIX
dbopmyI 1 CBOKCTB GUryp;
* BBIYHMCIICHHS] 0OBEMOB U ILUIOMIA Il TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TN MPH PELICHUN
MPAaKTUYECKUX 3a/1a4, UCTIONB3Ys TPH
HEOOXOMMOCTH CIIPABOYHHKH U BEIYUCITUTEIBHBIC
YCTPOWCTRA.
Pazoen 12 3HaTh/yMeTh: OK 1 Y cTHBIE ONIPOCHI.
Teopus BeposiTHOCTE * TabaM4HOE U rpaduyeckoe NpeICTaBICHuE JIMYHOCTHBIE [IpoBepounas padora Nel2
AAHHBIX, YV Pemmenuve 3a1annii OH-JIalH
* JJIEMEHTApPHBIC U CIIOKHBIE COOBITHSI,; (obecrieucHe
* BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA,
CaMOCTOSITEITLHO

BCPOATHOCTH IPOTHUBOIIOJIOKHOI'O COOBITHS.
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* pemaTh MPOCTEUIINE KOMOUHATOPHBIC

T'0 JUYHOCTHOT'O

3aJ1a4¥ METOJIOM Iepedopa, a TaKkKe ¢ BHIGOPA),
MCII0JIb30BAHHEM H3BECTHBIX bopmy; OK )
* BBIUMCIIATH B MPOCTEUIINX ClTydasx
BEPOSTHOCTHU COOBITHI HAa OCHOBE IMOJICUETA PEry IITHBHBIC
YyHclia UCXOJI0B; YV
* MCIIOJIb30BaTh IIPUOOPETCHHBIC 3HAHUS U (KOHTpOIIB)
YMEHHSI B MPAKTUICCKOMN JEITEILHOCTH U OK 3
HOBCGHHGBHOﬁ JKU3HU OJI aHaJIn3a peryiasaTuBHEBIE
pEaJIbHBIX YMCIOBBIX JaHHBIX, YV
MpEeCTaBICHHBIX B BUJEC AUATPAMM, (miaHEpoane)
rpaduKoB;
* a”Hanu3a WHGOPMAILIUU CTATUCTHYECKOTO OK'5
Xapakrepa. KOMMYHUKATHBH
bple YY]I
(ynpasiieHue
MOBEJICHUEM
napTHepa)
Pazoen 13 3HaTh/yMETh: OK 1 [IpoBepounas padora Nel3
YpaBHeHnus u * pemath paluOHAJIBHBIC, ITIOKA3aTEJIbHBIC U JIMYHOCTHBIE [IpumeneHne MaTeMaTHYeCKUX METOIOB JIJIS
HEPABEHCTBA J'IOl"a‘pI/I(j)MI/IquKI/Ie YpaBHEHHUS U HEPABEHCTBA, (CMBICIIOOGPa30 pelIeHNH 3a/1au.
IIPOCTCHUIINC UPPALMOHATILHDIC 1 TPH- BaHHE) KonTtponsHas padota Ne2.
TOHOMETPUUYECKHE YPABHEHHUS, UX CUCTEMBI;
e COCTARJIATH YPABHEHHS MO YCIOBHIO OK2 [TuceMenHas KOHTpoOJIbHAs paboTa B hopmare
3a1a4H; pETyJISITUBHBIE EID.
* WCIIONB30BaTh IS TPUOIIKEeHHOTO perterus | Y YA (oueHka)
ypaBHEHUM W HEPABEHCTB rpa)UICCKUil METO/T; OK4
* ©300pakxaTh Ha KOOPJAUHATHOMN MIOCKOCTH | [MO3HABATEJIbHBI
MHO€CTBA PEUICHUN MPOCTEHUIINX YPABHEHUN U | o
UX CHCTEM, (obueyuedHsIe),
* NPUMCHCHHE MATEeMaTHICCKHX METOIOB JIs OK 6
perieHus 3a1a4 u3 00JacTel HayKu U TPAKTHKH,
VHTEpPIPETALUs PE3yIbTaTa, y9eT PealbHbIX KOMMYHHUKaTHBH
OTpAaHUYECHUH. bie YY/I

[IpumensieTcst KpuTepHualibHas CCTEMa OLIEHUBaHUs1. B kauecTBe KpUTEPUEB BHICTYIAIOT MPU3HAKU MPOSIBICHUSI KoMIieTeHunu, Y'Y /1,
MPaBWJILHOCTH BBINOJHEHUS 3a1aHusl. OUeHKa «5», «4», «3», 1 «2» onpeaenseTcss B COOTBETCTBUU ¢ YHUBEPCAIbHOM MIKAJIONH OLECHUBAHUS.
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