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PaGouass mnporpamma ydeOHOM AuCHUILIMHBI «MartemaTtnka (yriryOJeHHBII
YpOBEHB)» paszpaborana B coorBercTBuM C TpeboBanmsimu DI'OC CIIO mo
cneruanbHoctn  15.02.08 «TexHonmorusi MaIIMHOCTPOSHUS»,  YTBEPKIAEHHOTO
npukazoM MunuctepctBa oopasoBanus u Hayku PO ot 18.04.2014 r., Ne350, ®I'OC
cpemHero oOmero o0pa3oBaHUS, YTBEPKICHHOTO TMpUKa3oM MUHHCTEPCTBA
oOpazoBanust u Hayku P®D ot 17.05.2012 Ne 413 u mnpumepHOH mporpammoit
oO1eoOpazoBarenbHON yueOHOM nucuuIUIMHB «MaTreMatuka: anrebpa W Hayaia
MaTEMaTUYECKOTO aHaju3a; TeOMETPUs» JJsl MPOPECCUOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aluii, PeKOMEHJOBaHHBIX DefepaNbHbIM TOCYIAPCTBEHHBIM ABTOHOMHBIM
yupexaeHuem «dDenepaabHblii HHCTUTYT pa3BuTUsA oOpazoBanus» (PI'AY «DUPOy)
B KaueCTBE MPUMEPHBIX MPOTPAMMBbI JIJIsl pealiu3allid OCHOBHOM MpodeccruoHaIbHON
oOpazoBarenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro oOIero oOpa3zoBaHUs C
noJiyueHueMm cpeanero oomero odopazoanusi ([Ipotokon Ne 3 ot 21 wurons 2015 r.
Peructpanmonnsiii HoMep peueHsuu 377 ot 23 urona 2015 r. ®I'AY «DUPO») (c
M3MEHCHHSIMU U AonojaHeHusmMu ot 25.05.2017 r.).

PazpaboTunk: MeaseaeBa O.B. — mpenonaBaTenb BbICIIEH KBaTu(DUKAITMOHHON
kareropun @unuana CI'TY umenu 'arapuna IO.A. B 1. IleTpoBcke

Penien3eHTHI:

Buemnnit penensent: FOmmuna M.B. — npenogaBarens BeICHIEH
kBajudukanroHHon kareropuu [IpodeccuonanpHo-niegarorundeckoro kowiemka CI'TY
uMenu ['arapuna 10.A.



1. IACIIOPT PABOYEN NPOT'PAMMBI YUEBHOM JIJUCHUATIJIAHBI
OY .05 MaremarTuka (yriiy0JieHHbI YPOBEHb)

1.1. Ob6aacTh NpUMeHeHNs MPOTrPaMMBbI

PabGouast mporpamMma y4eOHOW JuCIUIUIMHBI «MaTtematuka (yriyOJeHHBIN
YPOBEHB) SBISICTCS 9aCThIO TPOTPAMMBI MTOATOTOBKH CIICIIMAIMCTOB CPEIHETO 3BEHA
(mamee — IIIICC3) B coorBercTtBHH ¢ PI'OC CIIO mo cnenmampHOCcTH 15.02.08

«TexHonorus MalIMHOCTPOCHU .

1.2. MecTo y4yedHoii nucuuminnabl B ctpykrype IIINCC3
VYyebnas mucuuuinHa «MatemaTuka (yriiyOJIeHHBIH YPOBEHB)» BXOJUT B
obmeo6pazoBarenbHbIi Uk [TIICC3.

1.3. Heau u TpeGoBaHUSA K pe3yabTaTaM OCBOEHHS TUCUUIINHBI

Conepsxanue nmporpaMMbl yueOHON AUCIUIUIMHBI «MaTtemaTuka (yriryOJIeHHbBIN
YPOBEHbB)» HAMIPaABJICHO Ha JOCTHKEHUE CIACAYIONTUX IIEJICH:

— o0OecneueHue  CHOPMUPOBAHHOCTU  MPEACTABICHUHA O  COI[MAJTIBHBIX,
KYJIbTYPHBIX U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMATUKH;

— obecnieyenne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO U
MaTeMaTHYeCKOTO MBIIIICHHUS;

— obecnieyeHne cHOPMUPOBAHHOCTH YMEHUU TPUMEHSTH MOJYYCHHBIC 3HAHUS
P PEIICHUN PA3INIHBIX 3a/1a9;

— o0OecneueHue chPOpMUPOBAHHOCTH MPEACTABICHUNA O MaTEMAaTUKE KaK 4acTu
0OIIIeYeIOBEUECKON KYIbTYypbl, YHUBEPCAIHHOM S3bIKE HAYKH, IO03BOJISIONIEM
OMHCHIBATH U U3y4YaTh PEAIbHBIC TTPOLIECCHI U SBJICHMUS.

OcBoenue cojepkanus yueOHoM nuciumivHbl «MaTtemaTuka (yriryOJIeHHBINA
YPOBEHbB)» 00ECIEeYNBACT TOCTUKEHUE CTYJICHTAMU CIEIYIOIINX PE3YIbTATOB:

JIMYHOCTHBIX:

— c(OpPMUPOBAHHOCTH TMPEJCTABICHUN O MAaTeMAaTHKE KaK YHHUBEpPCATbHOM
SI3BIKE HAYKH, CPEICTBE MOJICTUPOBAHMSI SIBJICHUN W TPOIECCOB, UACIX M METOJaX
MaTEeMaTHKH;

— TOHMMAaHHWE 3HAYMMOCTH  MAaTEeMaTWKH I  HAYYHO-TEXHUYECKOTO
nporpecca, CGOPMHUPOBAHHOCTh OTHOIIEHHUS K MAaTeéMaTHMKe KakK K 4YacTH
00111e4YeI0BeYeCKON KyIbTYphl Yepe3 3HaKOMCTBO C HCTOPHUEHN pa3BUTUS MaTEeMaTHKU,
ABOJIFOIMEN MAaTEMAaTUYCCKUX UACH;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKOM  KYJIBTYpPbl, KPUTHYHOCTH MBIIUICHUS Ha YpOBHE,
HEOO0XO0IMMOM Il Oynymied npodeccCuoHanbHON NeATeIbHOCTH, JJIS TTPOIOHKEHUS
oOpa3oBaHUs U caM0O00Opa30BaHus;

— OBJIQJICHUE MATEMaTUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOIMMBIMH B
MMOBCETHEBHOM JKU3HU, JIJII OCBOCHHSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JAUCIUIUIMH U
JTUCITUTUINH MPO(GECCHOHAIBHOTO TUKIIA, I TOJIYYeHHUS 00pa3oBaHus B 00JACTSX,
HE TPeOYyIOUUX yriayOJIeHHOW MaTeMaTUUYE€CKON MTOATOTOBKH;



— TOTOBHOCTP M  CHOCOOHOCTH K  OOpa3oBaHWi0, B  TOM  YHCIE
caMo00pa3oBaHUI0, Ha MPOTSHXKEHUM BCEM MKU3HU; CO3HATEIbHOE OTHOIICHHE K
HEMIPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHOW TPOo(EeCcCCHOHATBLHON W
OOIIIECTBEHHOM NICATCIHLHOCTH;

— TOTOBHOCTb M  CHOCOOHOCTH K  CaMOCTOSATEIBHOM  TBOpPUYECKOW W
OTBETCTBEHHOU EATEITHLHOCTH;

— TOTOBHOCTHb K KOJUIEKTHUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEeI0BaTENbCKOM, MPOESKTHOM
U IPYTHX BHJIAX NEATCIbHOCTH;

— OTHOIIIEHHE K MPO(ecCHOHATBLHON NeATEeIbHOCTH KaK BO3MOKHOCTH Y4acTHs
B PpEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOILIECHAIIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSATEIBHO OMPECISITh ILIEeTH JACATEIbHOCTH U COCTaBISTH
IUTAHBI  JIEATENBHOCTH; CaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJHPOBATh U
KOPPEKTUPOBATh JEATEIBbHOCTh, HCIOJIB30BaTh BCE BO3MOXKHBIE PECYpChl JJis
JOCTHKEHUS TIOCTABJICHHBIX IIeJIel U pealn3alliy IJIaHOB JACSTENbHOCTH; BHIOUPAThH
YCTHEIIHbIE CTPATETUU B PA3IUUHBIX CUTYAIIUSIX;

— yMEHHE TPOIYKTUBHO OOIIaThCS ¢ B3aUMOJCHCTBOBaTH B IpoOIlecCe
COBMECTHOM JCATEIHHOCTH, YIUTHIBAThH MMO3UIINH APYTUX YIACTHUKOB JCATEIBHOCTH,
3 PekTUBHO pa3peniaTb KOHPIUKTHI;

— BIJIAJICHHE HaBBIKAMM [0O3HABaTEIbHOM, Y4eOHO-MCCIEOBATENbCKON U
MIPOEKTHOM JEeATENbHOCTH, HABBIKAMHM pa3pelieHusl MpodsieM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSTEIILHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJ/IOB MTO3HAHUS;

— TOTOBHOCTbh U CIOCOOHOCTh K CaMOCTOSITEIbHOW  WH(OpPMAIMOHHO-
MO3HABATEIIbHON NIEATETLHOCTH, BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX
UCTOYHMKAX WH(OpMAIMK, KPUTHYECKH OIEHWBATh W  HHTEPIPETUPOBATH
nH(POPMAIINIO, TTOTyYaEMYI0 U3 Pa3IMYHBIX HCTOUHUKOB;

— BIJIAJICHUE S3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTHYHO W TOYHO
U3NIaraTh CBOIO TOUYKY 3pEHUs, UCTIOIb30BaTh a/ICKBAaTHBIC S3bIKOBBIC CPECTBA,

— BJIAJICHHEC HABBIKAMHM  [IO3HABATEJbHOW pedIeKCMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JCHCTBUH U MBICIUTEIBHBIX TMPOIECCOB, HMX pPe3yJbTaTOB U
OCHOBAHMW, TPAaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX TMO3HABATEIBHBIX 3a/a4
U CPENCTB IS WX JOCTIKCHUS,

— 1IeJIEYCTPEMIIEHHOCTh B MOMCKax u NPUHITAN pEIICHUHA,
CO00pa3UTEIbHOCTh M WHTYHULIHUA, Pa3BUTOCTH IPOCTPaHCTBEHHBIX
MpeJICTaBICHUI; CIIOCOOHOCTh BOCIPUHUMATh KPACOTY M TAPMOHUIO MUPA;

npeIMeTHbIX:

— c(OPMUPOBAHHOCTH TMPEACTABICHUA O MaTEMaTHKE KaK YacTh MHPOBOM
KYJbTYpPbl U MECTE€ MAaTEeMaTHUKH B COBPEMEHHOM IMBWIM3ALUM, CIIOCO0AX OMUCAHUS
SIBJICHUHM peabHOTO MUpPA HA MAaTEMaTUUYECKOM SI3BIKE;

— chOpPMUPOBAHHOCTh MPEACTABICHUNA O MaTEeMaTUYECKUX TOHSATUSIX Kak
BOKHEHIIIMX MaTeMaTUYECKUX MOJEJISIX, MO3BOJISIONIMX OMHUCHIBATH M M3y4yaTh



pa3Hble MPOLECCHl M SBJICHUS; IIOHMMAaHHE BO3MOXHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUIL;

— BJAJCHUE METOJAMM JOKA3aTEIbCTB M AJTOPUTMOB PELICHUSA, YMEHHE HX
IPUMEHSATH, IPOBOAMTH JOKA3ATEIBHBIE PACCYKICHUS B XOJ€ PELICHUS 3a/1aY;

— BJAQJCHUE CTAHAAPTHBIMM [IPUEMAaMHM  PEIIEHUS  PAUUOHAIBHBIX U
UPPaLOHAIBHBIX, IOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPHUYECKUX YPABHEHUN U
HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM
gycie Uil TOWCKa IYTH PEIICHWs M WIUIFOCTPAlMM PELICHUS YpPaBHEHUM W
HEPABEHCTB;

— ¢(hopMHPOBAHHOCTH IIPEICTABICHUN 00 OCHOBHBIX MTOHATHUAX
MAaTeMaTUYECKOTO aHaliM3a U UX CBOMCTBAaX, BJIAJCHUE YMEHHEM XapaKTEPU30BATh
noBeieHue (QYHKIUIM, HKCMOJIb30BaHWE TOMYYEHHBIX 3HAHUM IS ONUCAaHUSA W
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJAJCHUE OCHOBHBIMM IIOHATHUSIMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, MX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTb YMEHHS
pacrno3HaBaTh TeOMETpUYEeCKue (PUryphl Ha YepTekKax, MOJIEISAX U B pealbHOM MHPE;
NPUMEHEHHE M3YYEHHBIX CBOMCTB reoMeTpudyeckux @uryp u Qopmyn aius
pelLIeHns TeOMETPUYECKUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COJEPKAHUEM,

— c(hopMHpPOBAHHOCTh MPEJCTABIECHUN O MpoLEccax U SBICHUAX, MUMEIOIINX
BEPOSATHOCTHBIA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,
OCHOBHBIX IOHATHSAX JJIEMEHTAPHOM TEOPUM BEPOSTHOCTEM; YMEHHMM HAXOAUTH H
OLICHMBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHMI B MPOCTEMIIMX MNPAKTHYECKHX
CUTYyalUsX U OCHOBHBIE XapAKTEPUCTUKH CITyYalHbIX BEJINYNH;

— BJAJCHUE HABBIKAMHM HCIIOJIB30BaHUSA T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
IIPY PEIICHUU 33/1a4.

B pesynbpTare ocBOEHUS JUCHUIUIUHBI O0YYaIOIIUICS JOJKEH 3HATD:

— 3HAYEHHWE MAaTEeMaTHYECKON HayKd Uil pEIICHUs 3a7ay, BO3HMKAIOIIUX B
TEOPUM U TMPAKTUKE; IIUPOTY M B TO K€ BPEMS OrPaHUUYCHHOCTbh MNPUMEHEHUS
MaTE€MaTUYECKUX METOJIOB K aHaJM3y M MCCIEIOBAHHUIO IPOIECCOB U SIBJICHUN B
MPUPOJE U OOIIECTBE;

— 3HAYCHHME MPAKTUKU M BOMPOCOB, BOSHUKAIOIIMX B CaMOW MaTeMaTHKe s
dhopMUpOBaHUS W Pa3BUTHS MATEMaTUYECKOW HAYyKH; WCTOPHUIO PA3BUTHS TOHSATHS
YyCclia, CO3JaHUs MAaTeMaTUYeCKOrOo aHalin3a, BO3HUKHOBEHMS W Pa3BUTHSA
reOMETPUH;

— YHHBEPCAJbHBIA XapakTep 3aKOHOB JIOTUKM MaTeMaTUYECKUX PACCYXKICHUM,
UX PUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUECKOU eI TEIbHOCTH;

— BEPOSITHOCTHBIM XapaKTep pa3IMUHbBIX MPOIECCOB OKPYKAOIIETO0 MUPA.

B pe3ynbrarte 0CBOCHHS TUCITATIIUHBI 00YIArOITUICS TOJDKEH YMETh:

— Aunre0pa:

— BBIMOJHATh apU(METHUSCKHE JCHCTBUSA HAJl YMCIAMHU, COYETas YCTHBIC W
MMMACbMCHHBIC TIPUEMBI; HAXOJUTh MPUOIMKCHHBIC 3HAYCHUS BEIMYMH |



HOTPELIHOCTH BBIUMCIEHNUN (a0CONIIOTHASI U OTHOCUTENIbHAS); CPAaBHUBATh YMCIIOBBIE
BBIPAKEHUS,

— HaxOJIuTh 3HAUEHUS KOpHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKHX
BBIDQ)KEHHII HAa OCHOBE OIpPEACIICHHS, UCIHOJb3ysd IpU  HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA; TOJb30BAThCS NPUOMIDKEHHOM OLEHKOH mpu
MPAaKTUYECKHUX PACUETax;

— BBINOJIHATH NMpeoOpa30oBaHUs BBIPAKEHUM, MPUMEHSS (POPMYJIbl, CBSI3aHHBIE
CO CBOICTBaMH CTEIEHEH, TOrapru(pMOB, TPUTOHOMETPUUECKUX (PYHKIIUH.

DOyHKUMU U TPaPUKH:

— BBIYMCIIATH 3HAaYEHHE (DYHKIIMHU 110 33/JaHHOMY 3HAaYEHUIO apryMeHTa MU
pa3IMyYHBIX cioco0ax 3aanus QyHKLIUY;

— ONpPENENITh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKLHMH, WIUTFOCTPUPOBATH HUX
Ha TpaduKax;

— CTpouTh rpaduKH HU3Y4YEHHBIX (DYHKIHI, HWILIIOCTPUPOBATh MO TIpaduKy
CBOMCTBA 3JIEMEHTAPHBIX (PYHKIUM;

— HCIIOJIb30BAaTh MOHATHE (PYHKUMU Ui ONMCAHMSI M aHajdu3a 3aBUCHUMOCTEN
BEJIMYMH.

Hayana MmaTemMaTH4ecKOro aHajausa:

— HAaXOAWUTb IPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIIHIA;

— HCHOJb30BATh MPOU3BOIHYIO JUIsl U3YUEHHUS] CBOMCTB (PYHKIIMI U MOCTPOEHUS
rpaduKoB;

— MPUMEHATh NMPOU3BOJHYIO AJI MPOBEACHUS NPUOIMKEHHBIX BBIYUCICHUH,
pemiath 3ajauyd NPUKIATHOIO XapakTepa Ha HaXOXKJIEHUE HauOOJbIIEro u
HaVMEHBILIErO 3HAYCHHUS;

— BBIYUCIATH B MPOCTEUILNX CIIy4asX IJIOMAIM U OOBEMBI C HCIOIb30BAHUEM
ONPENEIEHHOTO0 UHTETpaa.

YpaBHeHMs M HEPABEHCTBA:

— pemars palMOHAJIbHBIE, NIOKa3aTeJIbHbIE, Jorapudmuueckue,
TPUTOHOMETPUUECKUE YPABHEHUS], CBOSIINECS K TUHEHHBIM U KBaJIPATHBIM, a TaKkKe
aHAJOTMYHbIE HEPABEHCTBA U CUCTEMBI;

— HCIIOJIb30BaTh rpa)MueCKUil METOJ] pellieHUs] YpaBHEHUI U HEPABEHCTB;

— K300paXkaTh HAa KOOPJMHATHOM MJIOCKOCTH PELLIEHUS] YpaBHEHUN, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

— COCTaBJIAITb W pellaTh ypaBHEHUS M HEPABEHCTBA, CBS3bIBAIOIIME
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKIIAJAHBIX) 3a1a49ax.

KomOunnaTopuka, cTATUCTHKA M TeOPHUS BEPOATHOCTEI:

— pemaTth npocTeiime KOMOUMHATOPHbBIE 33/1a4l METOJIOM Iiepedopa, a TakxKe ¢
MCIIOJIb30BAHUEM U3BECTHBIX (hOPMYIT;

— BBIYMCIATH B NPOCTEHMIIMX CIydasix BEPOSTHOCTH COOBITUH Ha OCHOBE
II0/ICUETAa YHUCIIA UCXOJIOB.

I'eomeTpus:

— pacrmo3HaBaThb Ha uYepTekax M MOJEISAX MPOCTPAHCTBEHHbIE (HOPMBL;
COOTHOCUTB TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUAMHU, U300pAKECHUSIMH;



— ONWCBHIBATH B3aUMHOE  DACIOJNOXKEHHE  MPAMBIX M IUIOCKOCTEW B
IPOCTPAHCTBE, ApTyMEHTUPOBATH CBOU CYKJIEHUSI 00 ’TOM PacHoJIOKEHHH;

— aHaJM3UPOBAThH B MPOCTEHUIINX CIIydasx B3aMMHOE PACIOJIOXKEHHE OOBEKTOB
B IIPOCTPAHCTBE;

— wu300paxkaTh OCHOBHBIE MHOTOTPAHHUKM M KpYIJIble TeJa; BBINOJHATD
YEpPTEXKHU 10 YCIOBUSM 3a/1a4;

— CTPOUTH NMPOCTEHIIIHNE CeueHUs KyOa, MPU3MBbI, TUPAMU/IBL;

— pewarb IUIAHUMETPUYECKUE U MPOCTENIINE CTEPEOMETPUYECKUE 3aaud Ha
HAaXO0KJEHUE T€OMETPUUECKUX BEJIMYUH (JIJIUH, YIJIOB, TUIOAAEH, 00bEMOB);

— HCIIOJIB30BATh IIPU PEIIEHUU CTEPEOMETPUYECKUX 3a/]1a4 IJITAHUMETPUYECKUE
(baKTbl U METOBL;

— TIPOBOJHUTH JOKA3ATEIbHBIE PACCYKICHHUS B XOJI€ PELICHUS 3a1a4.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHHE IPOrPaMMbI AN CHUILIHHBI
MaxkcumanpHOU yueOHO# Harpy3ku oOydaromierocs — 386 4acoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM HArpy3Ku oOydaromierocst 285 4acos;
KOHCYJIbTALMK 4 yaca.



2. CTPYKTYPA U COJEPKAHUE YYEBHOH JUCHUNJIAHBI

2.1. O0beM y4eOHoi#i TMCUUIJIMHBI U BUIbI Y4e0HO0i padoThl

Bup yueOHol padoThI Obrem
4acoB

O0beM 00pa3oBaTe/IbHOM MPOTrPAMMBI 386

B TOM YHCJIE:

TEOPETUUECKOE O0yUeHUE 154

MPAKTUIECKUEC 3aHSTH, B TOM YUCie B hOpME MPAKTUUECKON 131

MOJITOTOBKHU

caMOCTOsITeNIbHAs paboTa 91

KOHCYJIbTaIlN! 4

POMEKYTOUHAs aTTecTalus B Gopme dIK3aMeHa




2.2. TeMaTH4eCKUii MJIaH U cOJeP:KaHUe YUeOHOM TucHNTINHBI « MaTemaTnka (yriy0JeHHbIi yPOBEHb)»

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue y4eOHOro MaTepuasia, JadopaTopHbie padoTbl U
NMPAKTUYeCKHE 3aHATHS, CAMOCTOSITEeJIbHAsA padoTa
00y4arouuxcs, KypcoBasi padbora (IIpoeKT)

O0BbéM B
qyacax

Koabl
KOMIIeTEeHIINIA,
¢popmupoBanmio
KOTOPBIX
Crmocoo0cTByeT
3JIeMeHT
NMPOrpaMMbl

Yyeono-
MeTOANYeCKOoe
ob0ecneuenmne

1

2

4

BBeaenue

Coaep:xanue yueOHOro MaTepuaJia

1. MaremaTtika B HayKe, TEXHHUKE,  DKOHOMUKE,
I/IH(l)OpMaLII/IOHHI)IX TEXHOJIOTHUAX U HpaKTquCKOﬁ ACATCIIbHOCTH.
2. lenn W 3amayd WM3y4eHHsS MATEMATUKUH IPH OCBOCHHH
npodeccuit CI1O u cneunansHocreit CIIO.

JInuHOCTBIE,
MeTarpeMeTHBIC
U TIPEIMETHBIC
KOMIIETECHIIUH B
COOTBETCTBUHU C
®I'OC cpenuero
ob1ero
o0Opa3oBaHus,
YTBEPKJAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2

PA3JIEJ 1.
AJITEBPA

49

Tema 1.1.
Pa3BurHe moHATHUSA 0 YHUCTIE

Coaep:xanue yueOHOro MaTepuaJia

1. enpie u panmoHanbHbIe YUCHIA. [IeHCTBUTEIBHBIE YHCTIA.
2. IlpubnuKeHHbIe BEIYUCICHHUS.

3. KommiekcHele uncia.

10

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIpeIMETHBIS
KOMITCTEHITIH B
COOTBETCTBUHU C
®I'OC cpenuero
o01miero
obOpa3zoBaHwusl,
YTBEPKJACHHOTO
IPUKA30M

1,2




MunucrepcTBa
oOpa3oBaHus U

Hayku PO ot
17.05.2012
Ne 413
CamocTtosiTeibHasA padoTa 00y4arOmMXCs JInaHOCTBIE,
1. CocraBieHue crnpaBOYHOM TaOJMIBI O YHCIAX, 3aKOHAX M MCTalpCIMCTHbBIC

JIEUCTBUIA HAJl YACIIAMH.
2. Broimonnenue 3amaHuii Ha BBIYHMCIECHUE aOCONIOTHOW H
OTHOCHUTEJIbHOW MOTPEITHOCTH.

" NpCIAMCTHBIC
KOMIICTCHII U B
COOTBETCTBHH C

®I'OC cpennero
o01iero
8 oOpa3oBaHwus, 1,2,7,8
YTBEPKICHHOTO
IIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413
Tema 1.2. Copepxanue yueOHOIro MmaTepuasa JIngyHOCTHIE,
KopHu, crenenu u 1. KopHu u creneHu. METalpCIAMETHBIC
JIorapugmbl KopHu HaTypanbHOH CTENEHM W3 YHMCIa U HX CBOWCTBA. 1 MPCIMCTHBIC
CreneHu ¢ pallMOHaIbHBIMKU TI0KA3aTelsAMU, MX CBOMCTBA. KOMITCTCHIINH B
Crenenu c AeWCTBUTEIbHBIMHU MoOKa3aTensiMu. CBoiicTBa COOTBETCTBHN C
CTETICHU C JICHCTBUTEIHHBIM ITOKA3aTEIIEM. PrOC cpemnero
oOmiero
2. Jlorapudwm. Jlorapudm ymcna. 10 o6
pa3oBaHMs, 1,2
OcHOBHOE JIOTapH(PMHUYECKOE TOXKIECTBO. Jlecs[mqmile } yTBEPIKICHHOTO
U HaTypaiubHble  Jorapudmsl. IlpaBuma  neifctBuit ¢ NPHKA30M
norapupmamu. [lepexon K HOBOMY OCHOBAHHIO. MHUHHACTEPCTBA
3. IIpeobpazoBanue anredpanvdeckux BbIPaKEHHH. 006pa3oBaHUs 1
[IpeoOpazoBanre parmoHAIBHBIX, UPPAITMOHAIBHBIX CTEMEHHBIX, Hayku PO ot
NOKa3aTeIbHBIX U JIOTapU(MUUECKUX BBIPAKECHUH. 17.05.2012
Ne 413
IIpakTHyeckoe 3aHATHE JInuHOCTBHIE,
1. Apudmerndeckue ACHCTBUS HAJ YWCIAMH, HaXOXKICHUE METanpeIMETHBIE
OpUOJIMKEHHBIX ~ 3HAYCHWH  BEJIMYMH W MOTPELIHOCTEH 11 1 IPEAMCTHBIC 1,2

BBIYHCIICHU (a0COJIOTHOW W OTHOCUTENBHOM), CpaBHEHHUE
YHCJIOBBIX BBIPAKEHUM.

KOMIICTCHIINH B
COOTBECTCTBHH C




2. BbluncneHre U cpaBHEHUE KOpHEW. BrInmosHeHne pacueTroB ¢

®I'OC cpennero

paauKaiaMu. o0rmiero

3. PemeHune wuppauuvoHanbHbIX ypaBHeHuM. Haxoxnenue o0pasoBaHus,
3HAUEHMH CTEIEHEH ¢ pallMOHAaIbLHBIMU [TOKA3aTEIAMH. YTBEPKIACHHOTO
4. CpaBHenme creneHeil. IIpeoOpa3oBaHHsi BBIPAKCHUIA, TIpHKA3OM
coJiepKallx cTerneHu. Perenne nokasareibHbIX YpaBHEHUH. B%HHHCTepCTBa
5. HaxoxzaeHue 3HaueHWil Jnorapupma IO TNPOU3BOIBHOMY OHE a3EB§g)H§TH
ocHoBaHMIO. Ilepexos OT OZHOrO OCHOBAaHUS K  JAPYrOMY. 1%5'2012
Breruncnenue u cpaBHenue norapupmos. JlorapudmupoBanue No 413

U TNOTEHUUpPOBaHMUE BbIpaXkeHUH. Pemenue norapupmuueckux

YpaBHEHUM.

CamocrosiTeibHas padoTa 00y4aomMXCs JInaHoCTBIE,
1. CocraBiieHHE CBOJIHOM TaOJIUIIBI CBOMCTB CTENEHEH U KOpHEH. MCTAINPEIAMETHBIC

2. CocrasiieHue Ta0IuIbl CTEICHEN.

10

U TIpeIMETHBIE
KOMIETCHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
ob1ero
o0Opa3oBaHus,
YTBEPKJAECHHOTO
IPUKa30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

PA3JIEJI 2.
OCHOBBI

TPUT'OHOMETPHUHA

44

Tema 2.1.

OcHOBHBIEC IOHATHUSHA

Conep:xanue yueOHOro MaTepuaJia
1. Pagmnannas mepa yria. BpamarensHoe nsukenue. CHHYC,
KOCHHYC, TAHT€HC ¥ KOTaHI'€HC YHUCIIa.

JImgHOCTEIC,
MeTarpeaMeTHbIE
U TIpEIMETHBIE
KOMIIETEHITUH B
COOTBETCTBUH C
®I'OC cpennero
o01miero
obOpa3oBaHus,
YTBEPKJICHHOTO
MIPUKA30M

1,2




Tema 2.2.

MunucrepcTBa
oOpa3oBaHus U

Hayku PO ot
17.05.2012
Ne 413
IIpakTH4eckoe 3aHsATHE JInaHOCTBIE,
1. PagnaHHBIi METOI M3MEpPEHHUs YIJOB BPAILECHHS U CBS3b C METaNpE/IMECTHBIC
rpagyCHOU MEPOM.

Y TIpeIMETHBIC
KOMIIETEHIIUU B
COOTBETCTBHUU C

®I'OC cpennero

o01iero
obOpazoBaHusl,

YTBEPKACHHOTO

MIPUKA30M

MunucrepcTBa

o0pa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2

OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

Conep:xanue yueOHOro MaTepuaJia

1. ®opmynsl npuseneHus. Popmyibl cinoxeHUs. Dopmyssl
yaBoeHHus. DopMyIIbl IOJIOBUHHOIO YIJIA.

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIPEIMETHBIE
KOMITETEHITIH B
COOTBETCTBUHU C
®I'OC cpennero
oOmiero
obpa3zoBaHwusl,
YTBEPKJACHHOTO

TIPUKA30M
MunucrepcTBa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. OcHOBHBIE TPUTOHOMETPUYECKHE
CJI0KEHUS,

TPUTOHOMETPUUECKUX

TOXKAECCTBA, (HOPMYJIIBI

YZBOEHUS, npeoOpa3oBaHuE  CYMMBI

npeoOpa3oBaHuE MPOU3BEJCHNUS TPUTOHOMETPUUYECKUX (DYHKITHIA

byHKIMHA B MPOU3BE/ICHHE,

MCTAIIPEAMCETHBIC

KOMIICTCHIINH B
COOTBECTCTBHH C

JImgHOCTEIC,

" NpCIAMCTHLBIC

1,2




B CyMMY.

Tema 2.3.

®I'OC cpennero
o01ero
obOpa3zoBaHwusl,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst
Peurenue 3a1a4 Ha

TPUTOHOMCTPUYCCKUX TOXKIACCTB.

IMIPUMCHCHUC OCHOBHBIX

10

JInuHOCTRBIE,
MeTarpeMeTHBIC
U TIPEIMETHBIC
KOMITIETECHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
o01iero
o0Opa3oBaHus,
YTBEPKJAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

IIpeodpa3oBanne
NMpoCTeHIuX
TPUTOHOMETPHYECKUX
BbIPaKEeHHU I

Conep:xanue yueOHOro MaTepuaJia

1. IIpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKHX (DYHKIHH B
MIPOU3BEIEHUE U IPOU3BEACHUS B CYMMY.

2. BolpaxeHue TPUTOHOMETPUUYECKUX (DYHKIMI uepe3 TaHTeHC
MOJIOBUHHOT'O apryMEHTa.

JInuHOCTHBIE,
MeTarpeaMeTHBIC
U TIpEIMETHBIC
KOMIIETEHIH B
COOTBETCTBHUU C
®I'OC cpennero
o011ero
obpa3zoBaHwusl,
YTBEPKJIEHHOTO
MIPUKA30M
MuHucrepcTBa
oOpa3zoBaHus U
Hayku P® ot
17.05.2012

Ne 413

1,2




Tema 2.4.

IIpakTn4yeckoe 3ansiTue

1. OOparHble TpUTOHOMETpHYECKHE (DYHKIIMU. ApPKCHHYC,
ApPKKOCHHYC, apKTaHTEHC.

JImyHOCTEIC,
MeTanpeIMEeTHbIE
U MpeJMETHbIE
KOMITETEHITIH B
COOTBETCTBUHU C
®I'OC cpennero
o01ero
obpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO ot
17.05.2012
Ne 413

1,2

Tpuronomerpuueckue
YPaBHEHHS M HepaBeHCTBA

Coaep:xanue yueOHOro MaTepuaJia

1. IIpocreitimne Tpuronomerpuyeckue ypasHenus. [Ipocreiinime
TPUTOHOMETPUYECKUE HEPABCHCTBA.

2. OOparHble TpUrOHOMETpUYEeCKHE (QYHKIUH. ApKCHHYC,
apKKOCHHYC, ApKTaHI€HC.

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIPeIMETHBIE
KOMIIETSHITUH B
COOTBETCTBUHU C
®I'OC cpennero
o0miero
o0Opa3oBaHus,
YTBEPKAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012

Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE
1. Ilpocreimme
HEPaBEHCTBA.

2. OOparHble TpUrOHOMETpHUYECKHE (QYHKIUH: apKCHUHYC,
apKKOCHHYC, apKTaHI€HC.

TPUTOHOMETPUYECKHUE  YPABHEHUS W

JImgHOCTEIC,
MeTarpeaMeTHBIC
U TIpEIMETHBIC
KOMIICTEHITUH B
COOTBETCTBUH C
®I'OC cpennero
o01miero
obOpa3oBaHus,
YTBEP)KIICHHOTO

IPUKA30M

1,2




MunucrepcTBa
oOpa3oBaHus U

Hayku PO ot
17.05.2012
Ne 413
PA3JIEJI 3. 30
OYHKIIUU U TPAOUKH
Tema 3.1. Copaepxxanue yueOHOro MaTepuasa JInaHOCTBIE,
DOyHKIUH 1. O6nacte ompeneneHUs] ¥ MHOXXECTBO 3HAYEHMWIi; Tpaduk METalpCAMETHBIC
GyHKIMK, TOCTpocHHE TpadukoB  (QyHKIMH, 3aJaHHBIX U IIPEIMETHBIC
Pa3INYHBIMU CIIOCOOAMH. KOMIICTCHIIMHA B
COOTBETCTBUHU C
®I'OC cpennero
o01iero
4 obOpa3zoBaHusl, 1,2
YTBEPKICHHOTO
IPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku PO or
17.05.2012
Ne 413
Tema 3.2. Copepxanue yueOHOro MaTepuasa JIngyHOCTHIE,
CroiicTBa pyHKIIUMN 1. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTh, OTPAHUYEHHOCTD, METallpCIAMETHBIC
HEPUOIUYHOCTD. " NPpEIMETHBIC
2. TIpoMeXyTKH BO3pacTaHus W yOBIBaHUS, HauWOOIbIIEE H KOMICTCHIIMH B
HaMMEHbIIIEe 3HAYEHHUS, TOUKH DKCTPEMYMA. COOTBETCTBHM C
3. I'papuueckast unrepnperanus. [Ipumepsl QpyHKIIMOHAIBHBIX ®FOC6 CPEIHCTO
3aBUCHUMOCTEN B pealIbHBIX MPOLIECCAX U SBJICHUSAX. ODIIETO
4 oOpa3oBaHus, 1,2
4. Apudpmerndeckue onepaunu Haja QyHKIUIMU. yTBEPIKICHHOTO
Cnoxnas ¢ynkuus (komnos3unus). [ToHsaTHE 0 HEMPEPHIBHOCTH NPHKA30M
bynximy. MuHnucrepcTsa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413
IIpakTH4eckoe 3aHsATHE JInuHOCTBHIE,
1. Tlpumepbl  3aBUCHMMOCTEH  MEXIy  IIEPEMECHHBIMU B 2 METaNnpeIMETHBIC 1,2

PCAIbHBIX TPpOoHECCax M3 CMCKHBIX JUCHUIIIINH.

U NpCIAMETHEBIC




2. Ompenenenue ¢yakumid. [loctpoenne u ureHwe rpaduKoB
bynakuumii. UccnenoBanue (QpyHKIUU.

KOMIICTCHII U B
COOTBETCTBHH C

(GYHKII.

10

3. CBoiicTBa JIMHENWHOM, KBaJpaTUYHOW, KYCOUHO-JIMHEHHOU u ®I'OC cpennero
JIPOOHO-JIMHEWHON () YHKIIHH. obutero
4. HenpepoiBable W nepuoanueckue ¢yukiuu. CBOHCTBA U obpasosanns,
rpaduku cuHyca, KOCUHYyCa, TAHT€HCA U KOTaHT'eHCa. YTBEPHKACHHOTO
IIPUKA30M
MunucrepcTBa
oOpa3oBaHus U
Hayku PO or
17.05.2012
Ne 413
CamocrosiTeibHAas padoTa 00y4aOmMXCs JInaHoCTBIE,
1. CocraBneHue KOHCIIEKTa mo TeMe: «UeTHble M HEUEeTHBIE MCTAIIPpCAMCTHBIC

Y TIpeIMETHBIE
KOMIETCHIIUU B
COOTBETCTBUHU C
®I'OC cpenuero
ob1ero
o0Opa3oBaHus,
YTBEPKJAECHHOTO
IPUKa30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

Tema 3.3.
Oo0paTHble pyHKIMH

Conep:xaHue y4eOHOro MaTepHaja

1. OOGnacte ompeneneHuss W 00JacTh 3HAYEHUH OOpaTHOM
GyHKIHIH.

2. I'padux oO6paTHOI PyHKITUH.

JInuHOCTRIC,
MeTanpeIMETHbIE
Y TIpeIMETHBIC
KOMITETEHITNH B
COOTBETCTBHH C
®I'OC cpennero
o011ero
obpa3zoBaHwusl,
YTBEPKJACHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3oBaHus 1

Hayku P® ot

1,2




17.05.2012

TPUTOHOMETPHUYECKHE (YHKIUU.

2. I[IpeobpazoBanust rpaduka ¢yHKIUUA. ['apMOHUYECKHE
kosiebanus. [Ipukinagaeie 3aaun.

Ne 413
IIpakTHUYecKoe 3aHATHE JIn4yHoCTHIE,
1. O6patnbie pyHKIMU U UX rpaduku. OOpaTHble MCTaNpEeIMETHBIC

Y TIpeIMETHBIC
KOMIIETEHIIUU B
COOTBETCTBUU C
®I'OC cpennero
o01iero
obOpa3oBaHusl,
YTBEPKACHHOTO
MPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO ot
17.05.2012
Ne 413

1,2

Tema 3.4.
CreneHnble,
NMOKa3aTeJIbHbIE,
Jorapupmuyeckue
U TPUTOHOMETPHYEeCKHUe
(pyHkuum.
Oo0paTtHbIe
TPUTOHOMETPUYeCKHue
pyHkumnu

Copepxanue yueOHOro MmaTepuasa

1. Onpenenenus pyHKUMN, X CBOMCTBA U IpaUKH.

2. [IIpeoOpasoBanusi rpadukoB. IlapamiensbHblii mepeHoc,
CUMMETpHUsI OTHOCHUTEIIBHO OCEH KOOpAMHAT W  CUMMETpUs
OTHOCHUTEIIBHO Hayajla KOOPAWUHAT, CUMMETPHUS OTHOCUTEIIBHO
IPSIMOM Y = X, PaCTsKEHHUE U CKaTHE BJIOJIb OCEH KOOPIHUHAT.

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIPEIMETHBIE
KOMITETEHITUH B
COOTBETCTBUHU C
®I'OC cpennero
o0miero
obOpa3oBaHwusl,
YTBEPKACHHOTO
TIPUKA30M
MunucrepcTBa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. TloxazarenbHble, JOrapupMUUYECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHUS U HEPABEHCTBA.

JImgHOCTEIC,
MeTarpeaMeTHBIC
U TIpEIMETHBIE
KOMIICTEHIINH B
COOTBETCTBHH C
®I'OC cpennero

o01miero

o0Opa3oBaHus,

1,2




YTBEPAKAECHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3oBaHus U
Hayku P® ot
17.05.2012
Ne 413

IIpome:xxyTouyHas arrecrauus B popMe 1udpepeHIHPOBAHHOIO 3a4eTa

PA3JIEJI 4.
HAYAJIA
MATEMATHYECKOT'O
AHAJIM3A

72

Tema 4.1.

ITociegoBaTeLHOCTH

Coaep:xanue yueOHOro MaTepuaJia
1. CriocoOsr 3aIaHus "
MocIe0BaTeIbHOCTEH.

2. Ilonarue o mpexpene mnocinenoBaTenbHOCTH. CyllecTBOBaHUE
npezena MOHOTOHHOW OrpaHUYEHHOMU MOCIIE0BAaTEIbHOCTH.

3. CymmupoBaHue nocienoBaTesbHOCTed. beckoneuHo
yOBIBaroI[asi reoOMeTpUdecKas Mporpeccus U ee cymma.

CBOMCTBA YHCJIOBBIX

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIPEIMETHbBIC
KOMIIETCHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
o0miero
o0Opa3oBaHus,
YTBEPKAECHHOTO
MIPUKA30M
MuHnucrepcrsa
o0pa3oBaHUs U
Hayku P® ot
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE
1. UnucnoBasg TmOCJIENOBATEILHOCTh, CIIOCOOBI €€ 3aJaHud,

BBIYMCICHUA YJICHOB IIOCICI0BATCIIBHOCTH. HpCI[CJ'I
IOCJICAO0BATCIBbHOCTHU.

2. beckoneuHo Y6BIBaIOIJ_IaSI TCOMCTPpHUYICCKAs MPOTrpeCCu4.

JImgHOCTEIC,
MeTarpeaMeTHBIC
U TIpEIMETHBIC
KOMIIETEHIH B
COOTBETCTBUU C
®I'OC cpennero
oOmiero
obOpa3oBaHus,
YTBEPKACHHOTO
MPUKA30M
Munucrepcrsa
obOpa3zoBaHus U

Hayku P® ot

1,2




17.05.2012

Ne 413
Tema 4.2. Copepxxanue yueOHOro MaTepuasa JInaHOCTBIE,
IIpousBoanas 1. IlonsaTHe O MPOM3BOAHON (GYHKIIUU, €€ TEOMETPUYCCKUU W METaNnpeIMETHBIC

¢u3uueckuii cMbIcI. YpaBHEHHE KacaTenbHOW K rpaduky

GyHKIIHH.
2. IIpou3BOAHBIE CYMMBI, Pa3HOCTH, NMPOU3BEACHHS, YaCTHBIEC.

1 NpCIAMCTHBIC
KOMIICTCHII U B
COOTBECTCTBHH C

[Tpon3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMA. CDFOO% CI;EF’I([)HGFO
3. Ilpumenenne TPOU3BOMHOM K HCCIENOBAaHUIO (YHKIUHA H 06pa31(l)IBaHI/Is[,
noctpoeHuto rpagukos. [IpousBonnsie 0OpaTtHON GYHKIUU U 6 yTBEPIKICHHOTO 1,2
KOMITO3UIIUH (PYHKITUH. } MPHKA30M
4. Ilpumepbl HUCIMOJIB30BAHUS TPOU3BOJHOW JJISI HAXOXKICHHS MHUHHCTEpCTBa
HAWIYYINETO peHICHWs B MNPHUKIAAHBIX 3amadax. Bropas 00pa3oBaHus 1
MIPOU3BO/IHAS, €€ TEOMETPUUECKUN U PU3NIECKHUIT CMBICIL. Hayku P® ot
Haxoxaenrne cCKOpocTH I Tpoliecca, 3aaHHOTO (OopMyJIon U 17.05.2012
rpaduKoM. Ne 413
IIpakTuyeckoe 3aHsATHE JIngHoCTHIE,
1. HpOI/ISBO,[[HaSIZ MEXaHWYECKHUH U reOMeTpI/IquKI/Iﬁ CMBICII METaIpeIMCTHBIC
IIPOU3BOJHOM. U IPCAMCTHBIC
2. VpaBHeHWe KacaTelnbHOW B o0mem Buae. IlpaBuna wu KOMIIETCHIINY B
gopmynsl  nuddepeHnupoBanns, TabIMIAa  OPOU3BOJHBIX COOTBCTCTBUM C
aneMeHTapHbix  ¢GyHkiui.  WccnemoBanme — QyHKuMH  C (Droo%lilpeii}lem
MOMOIIBIO  TIPOU3BOIHOM. Haxoxnenune HaI/I60J'II>HIeF(1, 14 oGpazoBan, 12
HAUMEHBIIETO  3HAYEHHS M IKCTPEMaJbHBIX 3HAYCHU YTBEPAEHHOTO
(bynxw. MIPUKA30M

MunucrepcTBa

oOpa3oBaHus 1

Hayku P® ot

17.05.2012
Ne 413

CamocrosiTeibHas padoTa 00y4arOIMMXCs JInuHOCTHIE,
1. ITonroroBka npe3eHTanuu 1no teme: «lloHATHE MPOU3BOIHOIA. METANPEIAMETHBIC
MexaHU4YeCKUii U TE€OMETPUYECKUIM CMBICII IIPOU3BOIHOW. 1 IPEAMCTHBIC
2. CocTaBieHHE OMOPHOrO KOHCIEKTa Mo Teme: «IIpom3BojgHas 10 KOMIICTCHIIH B 1,2,7.8

CJIOKHOM (DYHKITHM.

COOTBETCTBUH C
®I'OC cpenuero
o01miero
00pa3oBaHus,




Tema 4.3.

YTBEPAKAECHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3oBaHus U
Hayku P® ot
17.05.2012
Ne 413

IlepBooOpa3nas u
HHTErpaJ

Conep:xanue yueOHOIro MaTepHuaJia

JleliOHMLIA.

1. IlpumeHenue onpenesIeHHOrO HHTerpasia AJisl HaXO0XKICHUS
IJIOMaAn KpUBOJIMHEWHOW Tpaneuun. Popmyna HeroroHa—

2. Ilpumepsl pUMEHEHHs UHTETpaia B GU3NKE U TEOMETPHUH.

JImgHOCTEIC,
MeTarpeMeTHBIC
U TIPEIMETHBIC
KOMIIETCHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
o01iero
oOpa3zoBaHwus,
YTBEPKAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012

Ne 413

1,2

HpaKTH'—leCKOC 3aHATHE

U TJIoIaaei.

1. Murerpan u nepoodpasHas. Teopema HproTona—IJleitbHuna.
2. [IpumeHeHne nHTerpana K BbIYMCIECHUIO (PU3UUECKUX BEIUYUH

14

JInuHOCTRBIE,
MeTarpeMeTHBIC
U TIpEIMETHBIC
KOMIIETSHIIUH B
COOTBETCTBHUU C
®I'OC cpenuero
o011ero
obpa3zoBaHwusl,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3zoBaHus U
Hayku P® ot
17.05.2012

Ne 413

1,2

CamocTtosiTe1bHas padoTa 00y4arOIMMXCs

1. TIlogroroBka mpe3eHTAlMM TIO0 TEME:

nepBOOOPa3HON PYHKITHH.

«Omnpenenenue

10

JImgHOCTEIC,
MCTAIIPECAMCTHBIC

" NpCIAMCTHLBIC

1,2,7,8




2. CocraBjieHHE KOHCIIEKTa IIO TEME: «MCTO,Z[I)I BBIYHMCJICHUSA
OIPECACIICHHOI'O U HCOIIPEACICHHOI'O HHTErpaia.

KOMIIETEHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
o01ero
obOpa3zoBaHwusl,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3oBaHus U
Hayku PO or
17.05.2012
Ne 413

PA3JIEJI 5.
YPABHEHMS 1
HEPABEHCTBA

52

Tema 5.1.
YpaBHeHHUS U CHCTEMBbI
yYpaBHeHHH

Coaep:xxanue yueOHOro MaTepuaJia

1. PanumonaneHble, WppalMOHAIbHBIC, IOKAa3aTEIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

2. PaBHOCHUIIBHOCTh YpaBHEHUMN, HEPABEHCTB, cucTeM. OCHOBHBIE
MpUEMBbl MX peleHus (pa3yioKeHUE Ha MHOXKHUTEIH, BBEJCHUE
HOBBIX HEU3BECTHBIX, MTOICTAHOBKA, TpadUUECKHl METO).

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIPeIMETHBIE
KOMIIETSHITUH B
COOTBETCTBUHU C
®I'OC cpennero
o0miero
o0Opa3oBaHus,
YTBEPKIAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE
1. Kopu  ypaBHEHUN.
[TpeoOpa3oBanue ypaBHEHHH.

2. OcHOBHBIC TIpHEMBI peEIIeHUs YpaBHEHUH. Pemenne cucrem
YpaBHEHUM.

PaBHOCHMIIBHOCTH ~ ypaBHEHHH.

JImgHOCTEIC,
MeTarpeaMeTHBIC
Y TIpEIMETHBIC
KOMIICTEHITUH B
COOTBETCTBUH C
®I'OC cpennero
o01miero
obOpa3oBaHus,
YTBEP)KIICHHOTO

IPUKA30M

1,2




MunucrepcTBa

oOpa3oBaHus U
Hayku PO ot
17.05.2012
Ne 413

JImgHOCTEIC,

CamocTtosiTeibHasA padoTa 00y4arOmMXCs

METO/bI PEIICHUS YPAaBHEHUI.

1. CocraBneHue OIIOPHOI'0 KOHCIIEKTA II0 TEMCE!: «OcHOBHEIE

MCTaIIPEAMETHBIC

U TIpEIMETHBIC
KOMIIETEHIIUU B
COOTBETCTBHUU C
®I'OC cpennero
o01iero
obOpazoBaHusl,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413
JImgHOCTEIC,

1,2,7,8

Tema 5.2.
HepaBencrBa

Conep:xanue yueOHOro MaTepuaJia
l. PauMoHaibHBIE, HWpPpALMOHAIBHBIE, IOKA3aTEJIbHBIE U

TPUTOHOMCTPHUYCCKUC HCEPABCHCTBA. OcHOBHBIE MNpuUeMbl HUX

peneHusl.

10

MeTanpeIMETHbIE
U TIPEIMETHBIE
KOMITETEHITIH B
COOTBETCTBUHU C
®I'OC cpennero

oOmiero
obpa3zoBaHwusl,
YTBEPKJACHHOTO

TIPUKA30M
MunucrepcTBa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012

Ne 413
JImgHOCTEIC,

1,2

Tema 5.3.
Hcnoab3oBanue cBOWCTB U
rpagpukoB QyHKUHMN NpH
pelieHUN YPaBHEHUI U

Conep:xaHue yueOHOIro MaTepuasa
1. Meton wHTEepBaioB. M300paxeHnue Ha
IJIOCKOCTY MHOJKECTBA PEILIECHUN YPAaBHEHWM U HEPABEHCTB C

KOOPJIMHATHOM

ABYMSA IEPEMCHHBIMU U UX CUCTEM.

MCTAIIPEAMCETHBIC
" NpCIAMCTHLBIC
KOMIICTCHIINH B

COOTBCTCTBHH C

1,2




HEPaBEHCTB

HpaKaneCRoe 3aHATHE

o01ero
obOpa3zoBaHwusl,

MIPUKA30M

MunucrepcTBa

obOpa3oBaHus 1

Hayku P® ot

17.05.2012
Ne 413

®I'OC cpennero

YTBEPKAECHHOTO

1. Ucnonb3oBaHnue CBOHCTB U TpaduKOB

byHKIMH 1S
pelICHHs ypaBHEHUH M HEPaBEHCTB.

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst

JInuHOCTRBIE,
MeTarpeMeTHBIC
U TIPEIMETHBIC
KOMITIETECHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
o01iero
o0Opa3oBaHus,
YTBEPKJAECHHOTO

MIPUKA30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2

1. CocraBuTh u BBIYUUTL aJITOPUTM PCHICHUA HCPABCHCTB
MCTOJJOM MHTCPBAJIOB.

JInuHOCTHBIE,
MeTarpeaMeTHBIC
U TIpEIMETHBIC
KOMIIETEHIH B
COOTBETCTBHUU C
®I'OC cpennero
o011ero
obpa3zoBaHwusl,
YTBEPKJIEHHOTO
MIPUKA30M
MuHucrepcTBa
oOpa3zoBaHus U
Hayku P® ot
17.05.2012

Ne 413

1,2,7,8




Tema 5.4.
Ipuxkaaanpie 3axa4u

Conep:kanue y4eOHOT0 MaTepuaJia
1. IlpumeHeHue MaTeMaTUYECKHUX METOIOB JJisi pEIIeHUs
COJICPKATENbHBIX 3a/lad W3 Pa3MYHBIX O00JacTeid Hayku U
MPAKTUKU.

2. NnTepnperanys pe3ynbrara, yueT peajlbHbIX OrpaHUYEHUH.

JImyHOCTEIC,
MeTanpeIMEeTHbIE
U MpeJMETHbIE
KOMITETEHITIH B
COOTBETCTBUHU C
®I'OC cpennero
o01ero
obpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO ot
17.05.2012
Ne 413

1,2

PA3JIEI 6.
KOMBHUHATOPHKA,
CTATUCTUKA "
TEOPUS
BEPOSITHOCTEM

48

Tema 6.1.
JIeMeHThI KOMOMHATOPHUKH

Conep:xanue yueOHOro MaTepuaJia

1. OcHOBHblE TOHATUS KOMOMHATOPHKH. 3aJayd Ha IMOJCYET
4yyucia pa3MeIleHU, IepeCTaHOBOK, coueTaHuil. Pemenne 3anaq
Ha repe0op BapHaHTOB.

2. ®opmyna OmnHoma HproTona. CBoiicTBa OWHOMUHAIBHBIX
kodpuuuentoB. Tpeyronpuuk [Tackans.

JInuHOCTHBIE,
MeTarpeMeTHBIC
U TIpEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHUU C
®I'OC cpennero
o01ero
obpa3zoBaHwusl,
YTBEPKJIEHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3zoBaHus U
Hayku P® ot
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. ITpaBuna koMOMHATOpUKU. Permenrne KOMOMHATOPHBIX 3aad.
PaSMeH_IeHI/ISI, COUCTaHHA U NCPCCTAHOBKHU.

2. bunom Herorona u TtpeyronbHuk Ilackans. IlpuxnagHbie

3a7a4u.

JImgHOCTEIC,
MCTAIIPECAMCTHBIC
" NpCIAMCTHLBIC
KOMIICTCHITH B
COOTBCTCTBUU C

1,2




Tema 6.2.

®I'OC cpennero
o01ero
obOpa3zoBaHwusl,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
obOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst

1. CocraBienne Npe3CHTalluki 110 TCMC:

«TpeyrosbHukK
[Tackamsi».

10

JInuHOCTRBIE,
MeTarpeMeTHBIC
U TIPEIMETHBIC
KOMITIETECHIIUH B
COOTBETCTBUHU C
®I'OC cpennero
o01iero
o0Opa3oBaHus,
YTBEPKJAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

DJIeMeHTBI TeOpHH
BepPOsATHOCTEM

Conep:xanue yueOHOro MaTepuaJia
1. CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE U YMHOXXCHHE
BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH COOBITHIA.

2. luckpeTrHas cimydaiiHasi BEJIMUMHA, 3aKOH €€ pacIlpeesICHHs.
3. UucnoBele  XapaKTEPUCTHKUA  JAMCKPETHOU

CIIy4aiiHOM
BennuuHbL. [ToHSATHE O 3aKOHE OONBIIMX YHCE.

JInuHOCTHBIE,
MeTarpeaMeTHBIC
U TIpEIMETHBIC
KOMIIETEHIH B
COOTBETCTBHUU C
®I'OC cpennero
o011ero
obpa3zoBaHwusl,
YTBEPKJIEHHOTO
MIPUKA30M
MuHucrepcTBa
oOpa3zoBaHus U
Hayku P® ot
17.05.2012

Ne 413

1,2




IIpakTn4yeckoe 3ansiTue

1. Knaccuueckoe  ompezneneHue  BEpOSTHOCTH,
BEpPOSITHOCTEH, TEOpEMa O CYMMeE BEPOSTHOCTEH.
2. Beruucnenue BepOSITHOCTEH.

CBOMCTBa

JImyHOCTEIC,
MeTanpeIMEeTHbIE
U MpeJMETHbIE
KOMITETEHITIH B
COOTBETCTBUHU C
®I'OC cpennero
o01ero
obpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO ot
17.05.2012
Ne 413

1,2

CamocrosiTesibHast padoTa o0yuyarmuxcst

1. CocraBieHue ONOpHOro KOHcCHeKkTa 1o Teme: «CiydaiiHble
COOBITUS.

2. CocraBneHHe OMOPHOTO KOHCIEKTa Mo TeMe: «/luckperHbie
CITy4aifHbIE BETUYHHBIY.

10

JImgHOCTEIC,
MeTanpeIMETHbIE
U TIPeIMETHBIE
KOMIIETSHITUH B
COOTBETCTBUHU C
®I'OC cpennero
o0miero
o0Opa3oBaHus,
YTBEPKAECHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413

1,2,7,8

Tema 6.3.
9JIeMeHThI
MaTeMaTH4YeCKou
CTATHCTHKH

Conep:xanue yueOHOro MaTepuaJia
1. [lpeacraBnenne AaHHBIX (TaONULBI, AUArpaMMbl, Tpadukn),

reHepanbHas COBOKYITHOCTb, BBIOOpKA,
apudmeTnyeckoe, MearaHa.

2. Ilonsatue o 3aJa4ax MaTeMaTH4eCKOl CTaTHUCTHUKH.

cpeaHee

JImgHOCTEIC,
MeTarpeaMeTHBIC
U TIpEIMETHBIC
KOMIICTEHITUH B
COOTBETCTBUH C
®I'OC cpennero
o01miero
obOpa3oBaHus,
YTBEP)KIICHHOTO

IPUKA30M

1,2




MunucrepcTBa
oOpa3oBaHus U

Hayku PO ot
17.05.2012
Ne 413
IIpakTnyeckoe 3anaTHE JInyHOCTEIE,
1. PemeHume  mpakTMYeCKMX  3aJad € [IPUMEHEHHEM METalpeAMCTHBIC

BEPOSITHOCTHBIX METOJIOB.
2. IlpuknanHpie 3a1a4u.

" NpCIAMCTHBIC
KOMIICTCHII U B
COOTBETCTBHH C

MCKIOY IMPAMBIMH. Bzaunmnoe PACIIOJIOKCHUC TIPAMBIX U

U NpCIAMETHEBIC

®I'OC cpennero
o01iero
2 obOpazoBaHusl, 1,2
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku PO or
17.05.2012
Ne 413
PA3JIEJI 7. 79
T'EOMETPUSI
Tema 7.1. Copepxanue yueOHOro MaTepuasa JIngyHOCTHIE,
IIpsiMbI€e ¥ IVIOCKOCTH B 1. B3auMHOE pacnoJIOKEHHE ABYX IPSAMBIX B IPOCTPAHCTBE. METaNpeaAMCTHbBIC
NMPOCTPAHCTBE ITapannensHOCT, TIpsAMOW M IUIOCKOCTU.  [lapautenbHOCTB H IIPCIMCTHBIC
wiockocted. [TeprneHAnKyISpPHOCTh TPSIMOM ¥ IJIOCKOCTH. KOMIICTCHIINH B
[lepneHAMKYISp M HAKIOHHAs. YTOI MEXIy MpAMOM H COOTBETCTBHM C
IJIOCKOCThIO. JIByrpaHHbI yros. Yroil MeEXAy IIOCKOCTSIMHU. QFOO%;%?OHGFO
[TepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM. . 12 oGpasoBans, 1.2
2. FeOMeTPI/I‘—IeCKI/Ie peoOpa3oBaHus IIPOCTPAHCTBA: yYTBEPIIEHHOTO
napajieNbHblii NEPEHOC, CAMMETPHS OTHOCHTENLHO IIIOCKOCTH. NPHKA30M
3. IMapamnenbHoe mnpoexkTupoBaHue. [l1omans OpTOroHaIbHOMN MHUHHCTEpCTBA
npoekiun. M3o00pakeHre mpocTpaHCTBEHHBIX (PUTYD. 06pazoBaHus 1
Hayku P® ot
17.05.2012
Ne 413
IIpakTH4eckoe 3aHsATHE JInaHocTshle,
1. Ilpu3Haku B3aUMHOTO PACHOJIOKCHHUS TPSAMBIX.  YTOI 14 METaNnpeIMETHBIC 1,2




IUIOCKOCTEH. HepneHm/IKmep M HaKJIOHHAS K INIOCKOCTH. YTOJI
MCKOY HpHMOﬁ U  IINIOCKOCTBIO. TeOpeMBI O B3aMMHOM

KOMIICTCHII U B
COOTBETCTBHH C

pacnoJIOKEHUU IPsAMOM M IUIOCKOCTH. Teopema o0 Tpex ®I'OC cpennero
HEPIEHINKYIIAPAX. o0mero
2. lpu3Haku M CBOMCTBA MAPAIENbHBIX U NEPIEHIMKYISPHBIX obpasosanns,
IIJIOCKOCTEH. YTBCPAK/CHHOTO

. IIPUKA30M
3. PaccTtosHME OT TOUYKM [JO IUIOCKOCTH, OT MpsAMOM 10

MunucrepcTBa

IUIOCKOCTH, paccrosiHue MEXIY IUIOCKOCTSMH, MEXIY T
CKpEIIMBAIOIIUMHUCA  MPSIMBIMH,  MEXJIY  [POU3BOJIBHBIMU Hayku PO ot
¢durypamu B mpoCTpaHCTBE. 17.05.2012
4. TlapannensHoe NPOEKTHPOBAHHE U €ro cpoiictea. Teopema o Ne 413
IIONIad  OPTOTOHAJIBHOM  NPOEKUUH  MHOIOYTOJIbHMKA.
B3anmMHoOe pacroioykeHre NpoCTpaHCTBEHHBIX (uryp.
CamocrosiTeibHAas padoTa 00y4aOmMXCs JInaHoCTBIE,
. CocraBnenue mnpe3eHTauuu 1o Teme: «B3auMmHoe METANPEIMETHBIC

PACIIOJIOKCHUEC ABYX NIPSAMBIX B IIPOCTPAHCTBEY.

" IMMPCAMCETHBIC
KOMIICTCHIINU B
COOTBETCTBHH C

®I'OC cpenuero
o011ero
o0Opa3oBaHus, 1,2,7,8
YTBEPKJIEHHOTO
MIPUKA30M
MuHnucrepcrsa
oOpa3zoBaHus U
Hayku P® ot
17.05.2012
Ne 413
Tema 7.2. Copaepxxanue y4eOHOIro MaTepuasa JInynHoCTHIE,
MHororpaHHMKH 1. Bepmmnbl, pebpa, TpaHu MHOTOTpaHHHKA. Pa3BepTka. MCTAIIPpCIMCTHBIC
MHororpanasie  yribl. Beimykibsie MHOrorpaHHukH. Teopema 1 IIPCAMETHBIC
Ditnepa. KOMIIETEHIH B
2. Ipusma. [Ipsmas 1 HaKIOHHAsA Npu3Ma. [IpaBuibHAs npH3Ma. COOTBETCTBHH C
[Mapamnenenunen. Kyo. d)FO(é CPCAHETO 1,2
3. Ilupamupa. IlpaBunbHas nupamuga. YcedyeHHas NMHPaMUJA. ODILETO
obOpa3zoBaHwusl,
Terpasnp. YTBEPKIACHHOT'O
4. Cummerpuu B KyOe, B Mapajjielenuinene, B MNpU3ME U NpHKa3oM
[THpaMHAJIC. MunncTepcTBa

5. Cedenust Ky0a, MPU3MBI U THPAMUJIBI.




MHOTI'OI'paHHHUKax

6. IlpencraBnenue 0 MPaBWIBHBIX

oOpa3oBaHus U

(Terpasape, kyOe, OKTadape, M0JCKa’aApe U UKOCadpeE). Hayku P® ot
17.05.2012
Ne 413
IIpakTH4eckoe 3aHsATHE JInaHOCTBIE,
1. Paznuunble BUABI MHOTOTPaHHHUKOB. WX u300paxeHus. MCTaIpCIMCTHBIC

Ceuenus, pa3BepTKU MHOTOrpaHHUKOB.  [lnomans
OBEpXHOCTU. Buasl cummerpuii B npoctpanctBe. CuMMeTpus
TEJI BpallleHUs] 1 MHOTOTPAHHUKOB.

U TIpEIMETHBIC
KOMIIETEHIIUH B
COOTBETCTBHUU C
®I'OC cpenuero

o01iero
oOpa3zoBaHwus,
YTBEPKJIEHHOTO
MIPUKA30M

MuHncTepcTBa

o0Opa3zoBaHus U
Hayku PO ot
17.05.2012
Ne 413

1,2

Tema 7.3.
Tena u moBepxHOCTH
BpAaLlleHUs

Conep:xxanue yueOHOTro MaTepuaJia

1. Hunuaap u koHyc. YcedeHHbIH kKoHyc. OCHOBaHUE, BBICOTA,
OOKOBasi TOBEPXHOCTb, oOOpasyromas, pa3BepTka. (OceBbie
CEUEHMsI U CeUeHMsl, apajiesIbHble OCHOBAHHUIO.

2. Ilap u cepa, ux ceuenus. KacatenbHas m10cKoCTh K cdepe.

JInuHOCTRIC,
MeTarpeMeTHBIC
U TIpEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHUU C
®I'OC cpenuero
ob1ero
obpa3zoBaHwusl,
YTBEPKJIEHHOTO
MPUKA30M
MunucrepcTBa
o0Opa3zoBaHus U
Hayku P® ot
17.05.2012
Ne 413

1,2

Tema 7.4.
HN3mepeHus B reoMeTpun

Coaep:xanue yueOHOro MaTepuaJia

1. O6veM u ero usmepenune. MHTErpanpHas hopmysna oobeMa.

2.  @opmyisl o0Bbema Kyo0a, IIPSIMOYTOJIBHOT'O
napajuiesienunena, MNpu3Mbl, HUIHHIpA.

@opmynel 06bemMa mupaMuabl U KoHyca. DopMysbl TUIOIIAAH
MOBEPXHOCTEH IMIMHApPA U KOoHyca. DopMynsl oObema mapa u

JImgHOCTEIC,
MeTarpeaMeTHbIC
U TIpEIMETHBIE
KOMIICTEHITUH B
COOTBETCTBHUU C
®I'OC cpenuero

1,2




mIomaau chepsl.
3. IlomoGue Ten. OTHOIICHWS TUIOIIAJACH TIOBEPXHOCTEH U
00BEMOB MTOTOOHBIX TEIL.

o01ero
obpa3oBaHus,
YTBEPKICHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3zoBaHus U
Hayku P® ot
17.05.2012
Ne 413

IIpakTH4yeckoe 3aHATHE
1. Beruucnenue miomiaaei 1 00beMoB.

JImgHOCTEIC,
MeTanpeaMETHbIE
U TIpEIMETHBIC
KOMIICTCHIINY B
COOTBETCTBUH C

®I'OC cpennero
o0uiero
4 o0Opa3oBaHus, 1,2
YTBEPKIECHHOTO
MIPUKA30M
MuHnucrepcrsa
o0pa3oBaHUs U
Hayku P® ot
17.05.2012
Ne 413
Tema 7.5. Conep:xanue yueOHOro Mmarepuania JIn4HOCTBIE,
Koopaunartel u Bektopbl | 1. IlpsmoyrosnbHas (mekapToBa) cHCTeMa KOOPAMHAT B METaNpPEaAMCTHBIC
npoctpancTBe. DopMyrna pacCTOSHUS MEXAY ABYMS TOYKAMM. W TIPEIMETHBIC
YpaBHeHUS cephl, IIOCKOCTH U MPSIMOM. KOMIICTCHIIH B
2. Bekropel. Monaynas  Bektopa.  PaBeHCTBO — BEKTOPOB. COOTBETCTBHN C
CroxeHue  BEKTOPOB. YMHOXXEHHE BEKTOpa Ha  YHUCIIO. ®FOC6 CPEAHETo
Pa3noxxeHne BeKTOpa 0 HANpaBICHUSIM. YTOJI MEXKIY IBYMs 5 ODILETO
oOpa3oBaHus, 1,2
BekTopamu. [Ipoekuust BekTopa Ha ocb. KoopauHaThl YTBEPIKICHHOTO
BekTOpa. CKalsipHOE NPOU3BEIEHUE BEKTOPOB. NPHKA30M
3. MHcnonp30oBaHWE KOOPAMHAT W BEKTOPOB TNIPU PEIICHUH MHUHHCTEpCTBA
MaTEeMaTUYECKUX U MPUKIIAJAHBIX 33/1a4. 06pa3oBaHus 1
Hayku PO ot
17.05.2012
Ne 413
IlpakTHyeckoe 3aHsATHE 12 JInuHOCTHIE, 1,2




1. Bektopsl. /[leiictBusi ¢ BekTtopamu. J[lekapToBa cucrema

KOOpJMHAT B IIPOCTPAHCTBE.
2. YpaBHEHHE OKpPYKHOCTH, c(epsl, TIOCKOCTH. PaccrosHue

MCTaIIPEAMETHBIC
1 NpCIAMCECTHBIC
KOMIICTCHII U B
COOTBECTCTBHH C

MEXIy Touykamu. JIeWCTBUST C  BEKTOpaMH, 3aJaHHBIMH
KoopauHaTtamu. CKanspHOe MPON3BEIeHNE BEKTOPOB. BekTopHoe PI'OC cpennero
ypaBHEHHE MPSIMOH M TIOCKOCTH. VICTIOIh30BaHNE BEKTOPOB MPH 5 obmero
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH. ©OOpasOBAHI,
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3. YCJOBUS PEAJIM3ALIMU PABOYEN ITPOT'PAMMBI

3.1. TpeGoBaHusi K MUHMMAJbLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecreyeHnI0
00y4eHHUs 1O AUCUMUIIHHE

Peanmuzanms paboueir mporpaMMbl  y4eOHOW IUCHUILIMHBI «MaTemaTnka
(yrmyOneHHBIH YPOBEHb)» TpeOyeT Hanuuus yueOHOro kabuHera «MareMaTukay.

O6opynoBanne y4eOHOro KabuHeTa:

MynbTUMEIUIHBIA KOMIUIEKC. KoMIbloTep HMEeT I0CTyll B 3JIEKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BaTENbHYI0  Cpely  OpraHu3alud, K  DJIEKTPOHHO-
OMOMMOTEYHBIM CHCTEMaM, BBIXOJ B TIJIOOANbHYIO ceTb WHTepHET, OCHaIIeH
JUTIEH3UOHHBIM TIPOTPAMMHBIM 00CCTICUCHHUEM.

PabGouee Mecto mpemonmaBarens, paboune Mecta oOydaromumxcs (25 mecr),
KOMIUIEKT  Y4eOHO-METOJAMYECKOW  JIoKyMeHTauuu, KOMIUIEeKT  MOJBHKHBIX
reoMeTpuyeckux ¢Guryp (Ten BpalleHUus); KOMIUIEKT OOBEMHBIX T'€OMETPHUYECKUX
¢uryp (MHOTOTPAaHHHMKH); KOMIUIEKT JUIS TPAKTUYECKUX pPabOT TeoMEeTpUUECKHX
¢duryp (MHOTOTpaHHUKH); YEPTEKHBIE HMHCTPYMEHTHL. MHTEpakTHUBHBIE MOCOOUS;
Tabnuub! nemoHcTpalonnbie. KoMmiekT Tabuuil.

3.2. Uudopmannonnoe odecrneyenne 00yueHust

3.2.1 IleyaTHbIe M 3JIEKTPOHHbIE U3TAHUS

OcHoBHBIE yUeOHbIe U31aAHUSA

1. bammmakoB, M.. Marematuka: y4eOHUK ISl CTYJICHTOB YUPEKICHUI CPEIHETO
npodeccuonansHoro oopazosanus, — M., 2019. —256 c.

2. bamMakoB, M.M. MaremaTtuka: COOpHHMK 3ajay JJisg CTYJICHTOB YYPCKICHHMA
cpenHero nmpodeccuoHanbHOr0 00pa3oanus, — M., 2019. -256 c.

3. bammakoB, M.M. Marematuka: y4eOnuk / BammakoB M.M. — Mocksa:
KuoPyc, 2021. — 394 ¢. — ISBN 978-5-406-08166-2. — URL.: https://book.ru/book/
939220

I[OHOJIHI/ITGJILHI)IC y‘-leﬁﬂble H3JaHUA

4. bammakoB, M.1. Maremaruka. [TpakTukyMm: yueOHO-IpakTHUYECKO€E TTocoOue /
bammvakos M.U., Oatuna C.b. — Mocksa: KuoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL: https://book.ru/book/939104

3.2.2. UnTepHeT pecypcebl
5. www.fcior.edu.ru (MuabopManoHHble, TPEHUPOBOYHBIE H  KOHTPOJIBbHBIC
Marepuabl).
6. www.school-collection.edu.ru (Enunas KOJUICKITUHT U (HPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).



https://book.ru/book/939104
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

DJIeKTPOHHO-0MOIMOTEYHASI CHCTEMA:

7. OBC «elibrary», OO0 «PYHOb»

8. OBC «IPRbooksy», OO0 «Aii [Tu Ap Menuay
9. OBC «Jlaap», OO0 «H3narenscTBO JIaHB)»
10. 9bC «PROFo6pa3oBanue»

11. 5BC «Book.ru»



4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA IMCIMIIJINHBI

KoHTponb M OlLieHKa pe3ylbTaToB OCBOECHUS JUCLUUIUIMHBI OCYIIECTBISETCS
MPENoIaBaTesieM B MPOLECCEe MPOBEACHUS MPAKTUUECKUX 3aHATUN MU JIaDOPATOPHBIX
paboT, TECTUpPOBaHMS, a TAKXKE BBIMOJHEHUS OOYYAIONIMMHCS HWHAWBHIYaTbHBIX
3aJIaHU, TPOEKTOB, UCCIEAOBAHUM.

4.1. ®opMbI M1 METOAbI KOHTPOJIS M OLIEHKH Pe3yJIbTaTOB 00y4YeHus!

Pe3yabTaThl 00y4yeHus DopMbI M METObI
(ocBOCHHbBIC YMEHUS, YCBOCHHbIC 3HAHMS) KOHTPOJIS U
OLICHKHU Pe3yJIbTATOB
o0yueHust

OcBoeHue copepxkaHust yueOHOU TUCIUTUINHEI
«Marematuka (yriayOaeHHBIH YPOBEHD )»
o0ecrieunBaeT JOCTUKEHNUE CTYIEHTaMU CIIETYIOLINX

pEe3yJIbTATOB: ® VHJIMBU]IyaJbHbIC 151
JIMYHOCTHBIX: (pOHTAJIbHBIE ONPOCHI;

— c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O ® MaTeMaTUYECKHil
MAaTCMAaTUKEC KaK YHHMBCPCAJIbHOM S3bIKC HAYKH, JUKTAHT,

CpeaAcCTBC MOACIIMPOBAHUA SIBJIEHUU U IIpoHcCCoOB, CaMOIIPOBEPKa,

naeiax 1 METoJax MaTCMAaTHKU, B3aUMOIIPOBEPKA,;

- INOHMMAHHUEC 3HAYNUMOCTHU MAaTCMATUKU IJIA TECTUPOBAHUE;

HAy4YHO-TEXHUUYECKOI0 Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIICHUS K MATEMATUKE KaK K
94acTH O0IIeUeIOBEYECKOM KYJIbTYPhI Yepe3
3HAKOMCTBO C HCTOPHUEH pa3BUTHSI MaTEeMAaTHKH,
ABOJIIOLIMEH MaTeMaTHUYECKUX UICH;

— Pa3BUTHE JIOTHYECKOTO MBITUICHHUSI,
MPOCTPAHCTBEHHOTO BOOOPAKEHUSI,
ANTOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTH
MBIIIJICHUS] HA YPOBHE, HEOOXOAMMOM JIJIs

Oymytieit mpodecCuoHaIbHOMN eI TEIBHOCTH, TS
IIPOJIOJDKEHHS 00pa30BaHM U CaMOOOpa30BaHUS;

— OBJIAJICHUE MAaTeMATHUUYECKUMHU 3HAHUSIMU U
YMEHUSMH, HEOOXOAMMBIMH B TIOBCEIHEBHOM
YKU3HH, TSI OCBOSHHUS CMEKHBIX
€CTECTBEHHOHAYYHBIX JTUCIUTIINH U TUCIATUIAH
po(heCCHOHATLHOTO ITUKJIIA, IS TTOTYICHUS
oOpa3oBaHus B 00J1aCTsIX, HE TPEOYIOIUX
yriyOJIeHHON MaTEMaTUYECKOM MOJATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO,
B TOM YHCJIE caMOOOpa30BaHMIO, HA MPOTSHKCHUU
BCCH KU3HH, CO3HATEIIbHOE OTHOIIIEHUE K
HEMPEPHIBHOMY 00pPa30BaHUI0 KaK YCJIOBHIO

npakTuyeckas padora;
KOHTpOJIbHas paboTa;
BHEAyIUTOpHAs
caMOCTOsITe/IbHAs padoTa.




yCHEeNHON Mpo(eCCUOHAILHON U OOIIECTBEHHOM
JIeSITEILHOCTH;

- TFOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITEIIbHOM TBOPYECKOW M OTBETCTBEHHOU
JIeSITCILHOCTH;

- TOTOBHOCTH K KOJUICKTUBHOM paboTe,
COTPYJHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeIbHON, 0OIIECTBEHHO TIOJIC3HOU, YIEOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U IPYTUX BUAAX
JIeSITCIILHOCTH;

- OTHOIIIEHHUE K MPOheCCHOHATBHOM
JESITEILHOCTH KaK BO3MOXHOCTH Y4acTHs B
pelIeHUN JINYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIIEHAIIMOHAIIBHBIX TTPOOJIEM.

OcBoeHue coiepkaHus y4eOHON TUCIUILIUHBI
«Marematuka (yriyOiaeHHBIH YPOBEHD )»
o0ecrieunBaeT JOCTUKEHNUE CTYIEHTaMU CIIETYIOLINX
pE3yJIbTaTOB:

MeTanpeaMeTHbIX:

— YMEHHUE CaMOCTOATEIBLHO ONPECIISTh eNn
JESTEILHOCTH M COCTaBIISATH IUIAHBI JESTEIHHOCTH;
CaMOCTOSITENIFHO OCYIIECTBIISTh, KOHTPOJIUPOBATH
U KOPPEKTHUPOBATH JAESATEIbHOCTD; UCTIOJIB30BaTh BCE
BO3MO>KHBIE PECYPCHI [T TOCTHXKEHUS
MOCTABJICHHBIX IIeJIeH U peann3aliy MIaHOB
JeATEILHOCTH;, BRIOMPATh YCIICITHBIE CTPATETHH B
Pa3ITUYHBIX CUTYAIIHSX;

— yMEHHUE POYKTUBHO O0IIATHCA U
B3aUMOJEMCTBOBAThH B MIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YUUTHIBATH MTO3UIIUU IPYTUX
YYaCTHUKOB JIESITEIbHOCTH, () (PEKTUBHO pa3peniaTh
KOH(JIUKTBI;

- BJIa/ICHHE HaBBIKAMH MTO3HABATEIHHOM,
y4eOHO-UCCIIeI0BATEIbCKON U IPOESKTHOM
JESTeIbHOCTH, HAaBBIKAMHU pa3perieHus mpoosem;
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1ad,
MIPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHUS;

— TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOATENbHON MH(GOPMAIIMOHHO-
M03HABATEIILHOM JIEATEIHHOCTH, BKITIOUAst YMEHHUE
OPHEHTHUPOBATHLCS B PA3IMIHBIX UCTOYHHUKAX
nHpOpPMAITUH, KPUTHYECCKU OIICHUBATH U
MHTEPIPETUPOBATh MH(OPMAIINIO, TTOTydaeMYIO U3

® WHIWBHUIyaJIbHBIC
(pOHTANIbHBIE ONPOCHI;

® MaTeMaTHYEeCKUN
JTUKTAHT,

CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHUE;
npakTuyeckas padora;
KOHTpOJIbHas paboTa;
BHEAyIUTOpHAs
caMOCTOsITeIbHAs padoTa.




Pa3JIMYHBIX UCTOYHUKOB;
— BJIAJICHUE SI3bIKOBBIMH CPEICTBAMU: YMEHUE
SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOKO TOUKY
3pEHUs, UCIIOIb30BATh A/ICKBATHBIC SI3bIKOBBIC
CPEACTBA;

- BJIaJICHUE HABBIKAMU MO3HABATEIbHOMN
pedaexcnn Kak 0CO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICJIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUWU, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX I03HABATEJIBHBIX 3a]1a4 U CPEACTB IS UX
JOCTHKECHUS,

- LIEJICYCTPEMIIEHHOCTD B IIOUCKAX U

NPUHATUU PEIICHUN, COOOPa3UTEILHOCTD U
VUHTYULUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX
IPE/ICTAaBIICHUI; CITIOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TapMOHUIO MUDA.

OcBoenue cojiepKanus yueOHOM AUCITUTUTUHBI
«Marematuka (yriyOiaeHHbI YPOBEHD )»
o0ecrieunBaeT JOCTH)KEHUE CTYICHTAaMU CJIEIYIOIINX
PE3yNIbTaTOB:

npeAMeTHbIX:

— c(OpPMHUPOBAHHOCTH MPEACTABICHUI O
MaTeMaTHKe KaK 4aCTh MUPOBOU KYJIBTYPbl U MECTE
MaTE€MaTUKH B COBPEMEHHOMN ITUBUIIU3AIINH,
croco0ax ONucaHus SIBJICHUN pealbHOTO MHpa Ha
MaTEMaTHUYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUHN O
MaTEeMaTHYECKHUX MOHATUAX KaK BaXKHEHIITHX
MaTEMaTHUYECKUX MOJIEISIX, TTO3BOJISIOIINX
OTUCHIBATh U U3y4aTh pa3HbIE NMPOLIECCHI U

SBJICHUS; TOHUMaHUE BO3MOKHOCTH
aKCMOMATHUYECKOI0 OCTPOEHUSI MAaTEMaTHUYECKUX
TEOpUHU;

— BJIaJICHUE METOJaMH JI0Ka3aTeIbCTB U
JIITOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSITh,
MPOBOJIUTH JOKA3aTEIbHBIE PACCYXKACHUS B X0O/I€
pelieHus 3a1ag;

- BJIaJICHUE CTaHJAPTHBIMU MPUEMaMH PEIICHHUS
PaIMOHAIILHBIX M UPPAIMOHATBHBIX, TOKA3aTEIbHBIX,
CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHHUU U
HEPABEHCTB, X CUCTEM; UCTIOIb30BAaHUE ITOTOBBIX
KOMITHIOTEPHBIX MPOTPAMM, B TOM YHCJIC JUISI IIOMCKA
MyTH PENICHHS U WILTIOCTPAIIUU PEIICHUS] ypaBHEHUN
Y HEPaBEHCTB;

® WHIUBHUIyaJIbHBIC
(hpoHTATBHBIE OMPOCHI;

® MaTeMaTHYEeCKUN
JTUKTAHT,

CaMOTMPOBEPKA;
B3aMMOTIPOBEPKA;
TECTUPOBAHUE;
npakTuyeckas paboTa;
KOHTpOJIbHas paboTa;
BHEAyAUTOpPHAs

caMOCTOsITe/IbHAs padoTa.
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— c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00
OCHOBHBIX MOHATHUSAX MaTEMaTUYECKOTO aHAIU3a U
UX CBOMCTBAX, BJIaJCHUE YMEHUEM XapaKTEpPU30BaTh
noBeieHre QYHKIMM, UCIOIb30BAHUE TOTYyUYEHHbIX
3HAHUU JJIS1 OIIMCAHUS U aHAJIU3a PEealIbHbIX
3aBUCHUMOCTECH;

— BJIAJICHUE OCHOBHBIMH MOHSATHUSIMH O IUIOCKUX
Y TIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTYpax, UX
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh reOMETpUYECKUe PUTyphl Ha
YyepTekax, MOJEISAX U B PEATbHOM MHUPE;
IPUMEHEHUE U3YUYEHHBIX CBOMCTB I'€OMETPUUYECKUX
buryp u hopmy sl pelIeHUs] T€OMETPUIECKUX
3a71a4 U 3a/]1a4 C IIPAKTUUECKUM COJIEPKaHUEM;

- c(hOpMHUPOBAHHOCTH MIPEICTABICHUN O
MpoLeccax U SBJIEHUSIX, UMEIOIIUX

BEPOSITHOCTHBIN XAPAKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTAX B PEATIbBHOM MHPE, OCHOBHBIX
MOHSITUAX JIEMEHTAPHOU TEOPUU BEPOATHOCTEN;
YMEHUHM HAXOJUTh U OLICHUBATh BEPOATHOCTHU
HACTYIUICHUS COOBITUN B MPOCTEHIIINX
[IPAKTUYECKUX CUTYALUAX U OCHOBHBIE
XapaKTEPUCTHUKHU CIIyYalHbIX BEJINYNH;

- BJIaJICHUE HABBIKAMU HCIOJIb30BaHUs
FOTOBBIX KOMIIBIOTEPHBIX NPOTPAMM MPU PELICHUU
3aaad4.

B pesynbTaTe 0cCBOCHUS TUCITUTIINHBI 00y4YarOIIHACs
JIOJIPKEH 3HATh:

= 3HAYCHHUE MAaTEMATUUECKOW HAYKH IS
pelIeHus 3a7]a4, BOSHUKAIOIIUX B TEOPUU U
MPAKTUKE; IIUPOTY U B TO KE BPEMSI OTPAHUYECHHOCTD
MIPUMEHECHUSI MATEMATUYECKUX METOJIOB K aHAIU3Y U
HCCJIEIOBAHUIO MPOLIECCOB U SIBICHUI B MPUPOJIE U
OOILIECTBE;

— 3HAYCHUE MPAKTUKHA U BOIIPOCOB,
BO3HHUKAIONIMX B CAMOM MaTEMAaTHUKE IS
(dbopMUpOBaHUS 1 pA3BUTHUS MATEMATHUECKOW HAYKHU;
VCTOPHUIO PA3BUTHS MTOHATHUS YKCIIA, CO3TAHUS
MaTEeMaTUYE€CKOTO aHajin3a, BOSHUKHOBEHUS U
pa3BUTHUS TEOMETPUH;

— YHUBEPCAIIbHBIN XapaKTep 3aKOHOB JIOTUKHU
MAaTEMAaTHYECKUX PACCYKIACHUN, UX IPUMEHUMOCTD
BO BCEX 00JIACTSAX YEIIOBEUCCKOM eI TCIHbHOCTH;

— BEPOSTHOCTHBIN XapaAKTEP Pa3TUUHBIX

® VHINBUAYaTbHBIC
(pOHTANIbHBIE ONPOCHI;

® MaTeMaTUYECKHii
JUKTaHT;

CaMOIIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
npakTuyeckas padora;
KOHTpOJIbHasA paboTa;
BHEAyIUTOpHAs
caMOCTOsITeIbHas padoTa.




IPOLIECCOB OKPYKAIOLIEro MUPA.

B pe3ynbTaTe 0CBOSHUS AUCIIUILUIMHBI 00yJatOmunACs
JOJDKEH YMETh:

Auredpa:

- BBITIOJHSATH apu(METHIECKUE NeHCTBUS HAJL
YUCJIAMH, COYETasl YCTHBIE U MUCbMEHHBIE IIPUEMBI;
HAXOJUTh NMPUOIMKEHHbBIC 3HAUCHUS BETTMUMH U
MOTPEUIHOCTH BBIYMCIICHH (a0COIIOTHAS U
OTHOCHTEJIbHAS); CPABHUBATh YHCIIOBBIE BHIPAYKEHUS;
- HaXOJUTb 3HAYEHUS KOPHS, CTEIICHH,
jorapudma, TPUrOHOMETPUYECKUX BbIPAKEHHUN Ha
OCHOBE OIIPENIEIICHUS, UCIIOJIb3Ysl IIPU
HE0OXOAMMOCTH NHCTPYMEHTAJIbHBIE CPENICTBA;
MOJIb30BATHCS MPUOJIMKEHHON OLIEHKOW MPHU
MPaKTUYECKHUX PACUETaXx;

- BBITIOJIHATH TPEOOPA30BaHUs BBIPAKEHUH,
OpUMEHs GOPMYJIbL, CBSI3aHHBIE CO CBOMCTBAMHU
CTENEHEH, JIorapupMoB, TPUTOHOMETPUUECKUX
GYHKIUH.

DOyHKUUM U TPpaPUuKH:

- BBIYMCIISITh 3HAUE€HUE (PYHKIMU 10 33JaHHOMY
3HAYEHUIO apryMEHTa IPU pa3IMyHbIX CIOCO0ax
3ajiaHus QyHKIHHY;

- ONPENEIATh OCHOBHBIE CBOMCTBA YMCIOBBIX
(GyHKUMNA, WUTIOCTPUPOBATh X Ha rpaduKax;

- CTPOUTH rpaMKH U3YUEHHBIX PYHKIUH,
WJUTIOCTPHUPOBATH O rpauKy CBOMCTBA
ANIeMEHTapHbIX (PYHKIUH;

- UCIOJIb30BaTh MOHATUE (PYHKIUH JJISI
OMMCAaHMS U aHAJIW3a 3aBUCUMOCTEHN BEJIMYUH.
Hauvana maremMaTH4eckoro anajamsa:

- HaXOJUTh TPOU3BOIHBIE 3JIEMEHTAPHBIX
byHKIM;

- UCIOJIb30BaTh IIPOU3BOIHYIO I U3YUECHUS
CBOMCTB (DYHKLIMI U TOCTPOEHUS TpahUKOB;

- NPUMEHSITh TPOU3BOIHYIO 1JIsl MPOBECHUS
NpUOMKEHHBIX BBIUMCICHUH, pelaTh 3a1a4u
MIPUKJIAIHOTO XapaKkTepa Ha HaXO0XKICHHE
HauOO0JIBIIEr0 ¥ HAMMEHBIIETO 3HAUCHHUS;

- BBIYHCIIATH B IPOCTEMIINX CIIyYasIX IUIOLIAH
1 00BEMBI C UCTIOJIB30BAHUEM OIPENEIEHHOTO
UHTErpana.

YpaBHeHUS M HEPAaBEHCTBA:

- pelaTh palroHalbHbIE, IOKA3aTEIbHBIE,

® WHIUBUAyaJIbHBIC
(bpOHTAILHBIE ONPOCHI;

® MaTeMaTUYECKHIA
JTUKTAHT;,

CaMOMPOBEPKA;
B3aUMOINPOBEPKA;
TECTUPOBAHMUE;
npakTuyeckas padora;
KOHTpOJIbHasA paboTa;
BHEAYIUTOPHAS
camocTosiTeabHas paboTa.




norapupMuyecKre, TPUrOHOMETPUYECKHE
YpaBHEHUS, CBOASIINECS K THHCHHBIM U
KBaJIPATHBIM, a TAK)KE aHAJIOTMYHbIC HEPABEHCTBA U
CUCTEMBI,;

- MCII0JIb30BaTh I'payUueCKUil METO 1 peleHuUs
ypaBHEHUI U HEPABEHCTB;

- M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH
peIIeHNs ypaBHEHUH, HEPABEHCTB U CHCTEM C IBYMS
HEH3BECTHBIMU;

- COCTaBJISITh U pelIaTh YpaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYUHBI B TEKCTOBBIX (B TOM YUCJIE MPUKIIAIHBIX )
3a/1ayax.

KoMOuHaTOpuKka, CTATUCTHKA U TEOPUSA
BEPOSITHOCTEH:

— peraTh IpoCcTerIie KOMOMHATOPHEIE 3a/1a91
METOJIOM Tiepebopa, a TAKXKe C UCIIOJIb30BaHUEM
U3BECTHBIX (HOPMYIT;

— BBIYHCIIATH B MPOCTEHIIINX CIydasx
BEpPOSTHOCTH COOBITHI Ha OCHOBE TOJICYETA YUCTIa
HCXOJIOB.

I'eomerpus:

— pacro3HaBaTh Ha YepTexKax U MOJIEISIX
IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTh
TpEXMEpHbIE OOBEKTHI C UX OMHCAHUSIMH,
M300paKEHUSIMU;

— OIMCHIBATh B3aHMHOE PACIIOJIOKEHHUE MTPSMBIX
Y TJIOCKOCTEH B MPOCTPAHCTBE, ApTYMEHTHPOBATH
CBOM CYXKIEHUS 00 3TOM PacCIlONIOKEHUH;

— aHAIM3UPOBATH B MPOCTEHIIINX CITydasx
B3aMMHOE PACTIOJI0KEHNE 00BEKTOB B IPOCTPAHCTRBE;
— M300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U
KPYTJIbIC TeJ1a; BBIMOTHATE YEPTEKH 10 YCIOBUSIM
3ajad,

- CTPOUTH MPOCTEHIIHE CEUCHHS KyOa, TPU3MEI,
TUPaMUJIBL;

— peniaTh MIaHUMETPUIECKUE U TIPOCTEHIITNE
CTEpEOMETPUYECKHE 3a]]a4l Ha HaXOXKJICHUE
TrCOMETPUUYCCKUX BEIMYUH (JJIMH, YTIJIOB, TUTOIIAICH,
00bEMOB);

- WCITOJIB30BaTh TIPH PEIICHUN
CTEPEOMETPHUCCKHX 33J1a4 INTAHUMETPHUCCKHEC
(haKTbhl 1 METOJIBL;

- TIPOBOJIUTH JIOKA3aTeIIbHBIC PACCYKICHHS B




| XO04€ pCIICHUA 3aaa4. |

4.2. q)OHI[ OLHCHOYHbBIX CPEACTB AJIA IIPOBCACHUA TCKYIICI0 KOHTPOJIA U
HpOMe)l(yTO‘IHOﬁ arTrecCranmmn oﬁyqamumxca mo IMCIOMuIlJINHEe

4.2.1. Cucrema olleHUBAHMA Pe3y/IbTATOB BbHINOJHEHHS 3aJaHUI
OueHnBaHKe pe3yIbTaTOB BBINOJHEHUS 33JaHUI TPOMEKYTOUHOM aTTECTalluU
OCYLIECTBJISIETCSI HA OCHOBE CJICIYOLIUX ITPUHIUIIOB!

— JIOCTOBEPHOCTH OLICHKH — OLIEHUBAETCS YpOBEHb C(HOPMHUPOBAHHOCTH
3HaHUW, YMEHUH, IPAKTHUECKOTO OMbITa, 00IUX U MpodeccnoHaTbHBIX
KOMIIETEHLIUM, TPOJAEMOHCTPUPOBAHHBIX OOYYAIOIIMMUCA B  XOJE
BBIIIOJIHEHHUS 3aaHUS;

— QJEKBaTHOCTM OLICHKM — OLEHKAa BBIIIOJHEHHS 33JaHUl JIOJKHA
IPOBOJUTHCA B OTHOUIEHHM TE€X KOMIETEHLUUN, KOTOPbIE HEOOXOIUMBI
ig >(QQPEKTUBHOTO BBINOJHEHUS 3a/laHus; HAJIEKHOCTU OLCHKU —
CUCTEMa OLICHUBAHUS BBIOJTHEHUS 33JaHUI JOJIKHA 001a/1aTh BEICOKOM
CTENEHbIO YCTOMYMBOCTH TIPH HEOJHOKPATHBIX OLEHKAaX YpPOBHS
c(OpPMHUPOBAHHOCTU 3HAHMI, YMEHHI, MPAKTUYECKOTO OIbITa, OOUIUX U
po¢heCCUOHANIBHBIX KOMITETCHITUN 00yJaromuxcs;

— KOMIUIEKCHOCTH OLEHKH — CHCTEMa OLICHUBAHUS BBIMIOJHEHUS 3aJlaHul
JIOJDKHA ~ TO3BOJISITH ~ MHTEIPAaTUBHO  OLEHUMBAaTh  oOumme |
npo¢eccuoHaIbHble KOMIETEHIIMHU 00yYatOIInXCs;

— OOBEKTHBHOCTU OLICHKH — OLIEHKA BBINOJIHEHUS KOHKYPCHBIX 3aJaHUil
J0JIKHA OBITh HE3aBHUCHUMOW OT OCOOEHHOCTEH mpodeccHoHaIbHOM
OPUEHTALIMU WM TPEANOYTEHUN MNPEenoAaBaTeIeh, OCYIIECTBIISIIOIINX
KOHTPOJIb UJIM aTTECTALIHIO.

[Ipy BBINOJHEHUH TPOLELYP OLUEHKH 33JaHU HMCIOJB3YIOTCS CIETYIOIINe
OCHOBHBIE€ METOJIbI:

— METO/JI pacueTa NepBUYHbBIX OAIIIOB;
— METOJ1 pacueTa CBOAHbBIX OAJIOB.

Pe3ynbpraThl BBINOJHEHUS 33JaHU OLIEHMBAIOTCA B COOTBETCTBHM C
pa3pabOoTaHHBIMU KpUTEpUSMU OLEHKU. Mcnonb3yeTcss nsaTHOa/uIbHAs IIKajga is
OLICHUBAHUS PE3YJIbTATOB 00YUYEHUSI.

[lepeBoa mnATHOAIBHOM IIKAJIbl Yy4Ye€Ta pe3yJbTaTOB B MNATHOAUIBHYIO
OLICHOYHYIO IIKaIYy:

Ornenka KonuuectBo 0anioB, HAOpaHHBIX 3a
BBITIOJTHCHHUE TEOPETUYECKOTO U
MPAaKTHYECKOTO 3a/IaHusI, CPeTHUIN Oa
110 UTOTAM aTTECTAIlUU

OreHka 5 «OTIMYHO» 4.6-5
Ouenka 4 «xoporioy 3,6-4,5
Ornenka 3 «y10BJIETBOPUTEITHEHOY 3-3,5

OrneHka 2 «HeYIOBICTBOPUTEITHLHOY <29




IToka3zarTe/in 1 KPUTEPUU OLICHUBAHUSA KOMIIETECHIUMI
[Toka3zarenu u KpUTEPUM OLCHUBAHUSA KOMIIETCHIIMN OTPAKEHbI B KOMILICKTE
KOHTPOJIbHO-OIIeHOYHBIX cpenacTB (IIpwioxkenne 1) w XpaHATCS B IPEIMETHO-
[IAKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE U TECTOBBIE 3aJaHNS
[lepeyeHb BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOIUMBIC IJIs
OLICHKM PE3YJIbTATOB OOYYEHUs XapaKTEpHU3YIOHIMX (OpMUpOBaHHE KOMIIETEHIIUN
IpEe/ICTaBlICHbl B KOMILIEKTE KOHTPOJIBHO-0IIeHOUHbIX cpeAcTB (IIpunoxenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToanueckue MaTepuaJIbl
Meroanueckie  Martepuaibl, ONPEICISIONUE  TPOIEAYPhl  OIEHUBAHUS
pe3ynbTaTOB  OOyYEHHS  XapaKTepU3yomux  (GOPMHpPOBAHWE  KOMIICTCHITHMA
MIPEACTABJIICHBl B METOJWYECKHX PEKOMEHAAIMAX IO BBITIOJHEHUIO MPAKTHYECKHUX
pa6ot (Ilpunokenue 2) u camocTosATeNIbHBIX paboT ([TpunoxkeHue 3) U XpaHATCS B
MIPEAMETHO-ITUKIIOBON KOMUCCHH.



