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Pabouas mnporpamma ydeOHON aucuuIUIUHBI «MaremaTuka (yriryOJeHHBIN
YpOBEHB)» paszpaborana B coorBercTBuH C TpeboBanmsimu DPI'OC CIIO mo
cneruansHoctu 21.02.05 «3emMenbHO-UMYIIECTBEHHBIE OTHOLLIEHUS», YTBEPKAEHHOTO
npuka3oM MunuctepcrBa oopazoBanus u Hayku PO ot 12.05.2014 r., Ne486, T OC
cpemHero oOmero o0pa3oBaHUS, YTBEPKICHHOTO TMpUKa3oM MUHHCTEPCTBA
oOpazoBanust u Hayku P® ot 17.05.2012 Ne 413 um mnpumepHOl mporpammoint
oO1ieoOpazoBarenbHON yueOHOM nucuuIUIMHbl «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 MPOTPAMMBI JIJIsl peaiu3alui OCHOBHOM mpodeccuoHanbHON
oOpazoBarenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro oOIero oOpa3zoBaHUs C
nmoaydeHueM cpennero obimiero obpazoanus (IIpotokon Ne 3 ot 21 urons 2015 1.
Peructpanmonnsiii HoMep peueHsuu 377 ot 23 urona 2015 r. ®I'AY «DUPO») (c
M3MEHCHHSIMU U AonojHeHusMu ot 25.05.2017 r.).

PazpaboTunk: MeaseaeBa O.B. — mpenonaBaTenb BbICIIEH KBaTu(DUKAITMOHHON
KaTeropuu



1. IACHIOPT PABOYEN MPOT'PAMMBI YYEBHOM JTUCIUTIJIAHBI
OY .05 Maremaruka (yriiy0JieHHbIH YPOBEHb)

1.1. Ob6aacTh NpUMeHeHNs MPOTrPaMMBbI
PaGouass mporpamma ydeOHON nmucuuIUIMHBI «MaTtemaTuka (yriyOJeHHBIN
YPOBEHB) SBISICTCS 9aCThIO TPOTPAMMBI MTOATOTOBKH CIICIIMAIMCTOB CPEIHETO 3BEHA

(mamee — IIIICC3) B coorBercTtBHH ¢ PI'OC CIIO mo cnenmampHOCcTH 21.02.05
«3eMeNbHO-UMYIIECTBCHHBIC OTHOIIICHUS.

1.2. MecTo y4yeOHoii nucuuminnabl B ctpykrype IIIICC3
VYyebnas mucuuuinHa «MartemaTuka (yriiyOJIeHHBIH YPOBEHB)» BXOJUT B
obmeo6pazoBarenbHb Uk [TTICC3.

1.3. Heau u TpeGoBaHUSA K pe3yabTaTaM OCBOEHHS TUCUUIINHBI

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

— o0OecnieueHue  CHOPMUPOBAHHOCTU  MPEACTABICHHMA O  COI[MAJTIBHBIX,
KYJIbTYPHBIX U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMATUKH;

— obecnieyenne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO U
MaTeMaTHYeCKOTO MBIIIICHHUS;

— obecnieyeHne chOpMUPOBAHHOCTH YMEHUU MPUMEHSATH MOJYYCHHBIC 3HAHUS
P PEIICHUN PA3IMIHbBIX 3a1a9;

— obecneueHue chPOpMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTUKE KaK 4acTu
0OIIIeYeIOBEUECKON KYJIbTYpbl, YHUBEPCAIHHOM S3bIKE HAYKH, IO3BOJISIONIEM
OMKCHIBATH U U3y4YaTh PEAIbHBIC TIPOLIECCHI U SBJICHMUS.

OcBoenue cojepkanus yueOHoM nuciumivHabl «MaTtemaTuka (yriryOJIeHHbINA
YPOBEHbB)» 00ECIeYNBACT TOCTUKEHUE CTYJICHTAMU CIEIYIOIINX PE3YIbTATOB:

JIMYHOCTHBIX:

— c(OpPMUPOBAHHOCTH TMPEJCTABICHUNH O MaTeMaTHKE KaK YHHUBEpPCAIbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHUN W TPOIECCOB, UACIX M METOJaX
MaTEeMaTHKH;

— TOHHMMAaHHWE 3HAYMMOCTH  MaTEeMaTHKH I  HAYYHO-TEXHUYCCKOTO
nporpecca, CGOPMHUPOBAHHOCTh OTHOIIGHHUS K MaTeMaTHKE Kak K 4YacTH
00II1e4YeI0BeYECKON KyIbTYphI 4epe3 3HAKOMCTBO C HCTOPUEH pa3BUTUS MAaTEMaTHKU,
ABOJIFOIMEN MAaTEMAaTUYCCKUX UACH;

— pa3BUTHE JIOTHUECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKOM  KYJIBTYpPbl, KPUTHYHOCTH MBIIUICHUS Ha YpOBHE,
HEOO0XO0IMMOM Il Oynymied npodeccCuoHanbHON NeATeIbHOCTH, JJIS TTPOIOHKEHUS
o0pa3oBaHUs 1 CaMO0Opa30BaHMUS;

— OBJIQJICHUE MATEMAaTUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOIMMBIMH B
MMOBCETHEBHOM JKU3HU, JIJII OCBOCHHSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JAUCIUIUIMH U
JTUCITUTUINH MPO(GECCUOHABHOTO TUKIIA, I TOJYYeHHUS 00pa3oBaHUs B 00OJACTSX,
He TpeOyIoUMX YIriyOJIeHHOW MaTeMaTu4eCKOU MOATOTOBKY;



— TOTOBHOCTH M  CHOCOOHOCTh K OOpa3oBaHHMIO, B  TOM  YHCIE
caMo00pa3oBaHWI0, Ha MPOTHKEHUH BCEM MKU3HU; CO3HATEIHHOE OTHOIICHHE K
HETMIPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOW TPOo(EeCcCHOHATBLHON W
OOIIIECTBEHHOM NICATCIHLHOCTH;

— TOTOBHOCTb M  CHOCOOHOCTH K  CaMOCTOSATEIBLHOM  TBOpPUECKOW H
OTBETCTBEHHOU EATEITHLHOCTH;

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

— OTHOIIEHHE K MPO(PEecCHOHATBLHON NeATeTbHOCTH KaK BO3MOXKHOCTH YYacTHs
B PpELIEHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSATEIBHO ONpPECISITh LU JACATEIbHOCTH U COCTaBISTH
IUTAHBI  JIEATENbHOCTH; CaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIHPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTh, HCIOJIB30BaTh BCE BO3MOXKHBIE PECYpPChl JJis
JOCTHKEHUS TIOCTABJICHHBIX IIeJIel U pealn3alliy IJIaHOB JACSTENbHOCTH; BHIOUPAThH
YCTHEIIHbIE CTPATETUU B PA3TUUHBIX CUTYAIIUSIX;

— yYMEHHE TPOAYKTUBHO OOIIaThCS ¢ B3aUMOJCHCTBOBaTH B IpoIlecce
COBMECTHOM JEATEIHbHOCTH, YYUTHIBATh MMO3HIINH APYTHX YIACTHUKOB JCSITCIBHOCTH,
3 PekTUBHO pa3peniaTb KOHPIUKTHI;

— BIJIAJICHUE HaBbIKAMHM [0O3HABaTEIbHOM, Yy4eOHO-UCCIENOBATEIbCKON U
MPOEKTHOM JEeATEIbHOCTH, HABBIKAMHM pa3pelieHus MnpooiieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIILHOMY TOUCKY METOJIOB PEIICHUS MPaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITENIbHOW  HWH(OpMAIMOHHO-
MO3HABATEIIbHON NIEATETLHOCTH, BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3ITUUHBIX
UCTOYHMKAX WH(OpMAIMK, KPUTHYECCKH OIEHWBATh W  HHTEPIPETUPOBATH
UH(POPMAIINIO, TTOTyYaeMyI0 U3 PA3IMYHBIX HCTOYHUKOB;

— BIJIAJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTHYHO W TOYHO
U3NIaraTh CBOIO TOUYKY 3pEHUs, UCTIOJIb30BaTh a/ICKBAaTHHIEC S3BIKOBBIC CPECTBA,

— BJIaJICHHEC HABBIKAMHM  [IO3HABATEJbHOW pedIeKCMH KaK  OCO3HAHMS
COBEpIIIACMbIX JCHCTBUH U MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHW, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX TMO3HABATEIBHBIX 3a/1a4
U CPENCTB IS WX JOCTIKCHUS,

— 1IeJIEYCTPEMIIEHHOCTh B MOMCKax u NPUHITAN pEIICHUHA,
COO0pa3UTEIbHOCTh UM HUHTYHULHUA, Pa3BUTOCTH IPOCTPaHCTBEHHBIX
MpeJICTaBICHUI; CIIOCOOHOCTh BOCIPUHUMATh KPACOTY M TAPMOHUIO MUPA;

npeIMeTHbIX:

— chOpMHUPOBAHHOCTh NPEACTABICHUA O MaTeMaTHKE KaK YacTH MHPOBOM
KYJbTYpPbl 1 MECTE€ MAaTEeMaTHUKH B COBPEMEHHOM IMBWJIM3ALUM, CIIOCO0AX OMUCAHUS
SIBJICHUH peabHOTO MUpPA Ha MAaTEMaTUUYECKOM SI3BIKE;

— chOpPMUPOBAHHOCTh MPEACTABICHUNA O MAaTEeMaTUYECKUX TOHSATUSIX KakK
BOKHEUIIIMX MATEMAaTHYECKUX MOJIENISAX, MO3BOJISIIOIIMX ONMKUCHIBATh U U3Yy4aTh



pa3Hble IIPOLECCHl M SBJICHHs; IIOHUMAHHE BO3MOXHOCTH AKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUIL;

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

— BJAQJCHUE CTAHAAPTHBIMM NIPUEMAMHM  PELICHUS  PAUMOHAJIBHBIX U
UPPaLOHAIBHBIX, IOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU U
HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM
gycie Uil TOWCKAa IYTH PEIICHWs W WIUIFOCTPAlMM PELIEHUs YypaBHEHUN W
HEPABEHCTB;

— ¢(hopMHPOBAHHOCTH IIPEICTABICHUN 00 OCHOBHBIX MTOHATHUAX
MaTeMaTUYECKOTO0 aHaJlv3a U UX CBOMCTBAaX, BJIAJCHUE YMEHUEM XapaKTEPHU30BAThH
noBefeHue (QYHKIUIM, HWCHOJb30BaHWE TMOMYYEHHBIX 3HAHUM JJI1 ONUCAaHUS U
aHaJIN3a PEAIBbHBIX 3aBUCUMOCTEH;

— BJAJCHUE OCHOBHBIMM IIOHATUSMH O IUIOCKUX W HPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, MX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTb YMEHHS
pacrno3HaBaTh TeOMETpUYEeCKue (PUryphl Ha YepTekKax, MOJIEISAX U B pealbHOM MHPE;
NPUMEHEHUE M3YYEHHBIX CBOMCTB TeOMETpUYecKuX Quryp u Qopmyn s
pelLIeHns TeOMETPUYECKUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COJEPKAHUEM;

— c(hopMHpPOBAHHOCTh MPEJCTABIECHUNH O MpoOLEccax U SBICHUAX, MUMEIOIINX
BEPOSATHOCTHBIA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIBHOM MHUPE,
OCHOBHBIX IOHATHAX JJIEMEHTAPHOM TEOPUU BEPOSITHOCTEM; YMEHHMM HAXOAUTH H
OLICHMBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHMM B MPOCTEMIIMX MNPAKTHYECKHX
CUTYyalUsX U OCHOBHBIE XapAKTEPUCTHUKHU CITyYalHbIX BEJINYUH;

— BJAJCHUE HABBIKAMM HCIIOJIB30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
IIPY PEIICHUU 33/1a4.

B pesynbpTare ocBOEHUS JUCHUIUIUHBI O0YYaIOMIUUCS JOJDKEH 3HATD:

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

— 3HAYCHHME MPAKTUKU M BOMPOCOB, BOSHUKAIOIIUX B CaMOW MaTeMaTHKe s
(GbopMHUpOBaHUS M PA3BUTHS MaTEMaTUYECKOW HAYKH; MCTOPUIO PA3BUTHS TOHSITHS
Yyyclia, CO3JaHUs MaTeMaTHUYeCKOro aHalin3a, BO3HMKHOBEHMS W Pa3BUTHS
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 00YIAFOITUICS TOJDKEH YMETh:

— Aunre0pa:

— BBIMOJHATE apU(METHUSCKHE ACHCTBUSA HAJl YMCIAMHU, COYETas YCTHBIC H
NUChbMEHHBIE TPHEMBl; HAXOIWUTh MPHUOJMKCHHBIE 3HAYCHHs] BEIUYMH U



HOTPEIIHOCTH BbIUNCIEHUM (a0CONIOTHASI U OTHOCUTENbHAS); CPABHUBATh YHCIIOBBIE
BBIPAKEHHS,

— HaxOJIuTh 3HAUEHUS KOpHS, CTENEeHH, Jorapudma, TPUTOHOMETPHUUECKHX
BBIDQ)KEHHII HAa OCHOBE OIpPEACIICHHS, MCIOJb3ysd NpU  HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA; TOJH30BAaThCS NPUOMIKEHHOM OLEHKON mpu
MPAaKTUYECKHUX PACUETax;

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

DOyHKUMU U TPaPUKH:

— BBIYMCIIATH 3HaYEHHE (DYHKIIMHU 110 3a/JaHHOMY 3HaYEHUIO apryMeHTa MU
pa3IMyYHBIX cioco0ax 3aianus QyHKLIUY;

— ONpPENENATh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKLHH, WIUTFOCTPUPOBATH HUX
Ha rpadukax;

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

— HCIIOJIb30BAaTh MOHATHE (PYHKLIMHU JUIS ONMCAHMS M aHajdu3a 3aBUCHUMOCTEN
BEJIMYMH.

Hayana MmaTemMaTH4ecKOro aHajausa:

— HAaXOAWUTb IPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIIHIA;

— HCHOJb30BATHh MPOU3BOJHYIO ISl U3YYEHHS] CBOMCTB (DYHKIIMI M IOCTPOEHUS
rpaduKoB;

— MPUMEHATh NPOU3BOJHYIO AJIi NPOBEACHUS NPUOIMKEHHBIX BBIYUCICHUH,
pemath 3aJauyd NPUKIATHOIO XapakTepa Ha HaXOXKJIEHUE HauOOJbIIero u
HaVMEHBILIErO 3HAYCHHUS;

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

YpaBHeHMs M HEPABEHCTBA:

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

— HCIIOJIb30BaTh rpaMueCKUil METOJ peIlieHUs] YPaBHEHUH U HEPABEHCTB;

— K300paXkaTh HAa KOOPJAMHATHOM MJIOCKOCTH PEILIEHUS] YpaBHEHUN, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

— COCTaBJIITb W pellaTh ypaBHEHUS M HEPABEHCTBA, CBSI3bIBAIOIINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKIIAJHBIX) 3a/1a4ax.

KomOunnaTopuka, cTATUCTHKA M TeOPHUS BEPOATHOCTEI:

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

— BBIYMCIATH B MPOCTEHMIIMX CIydyasXx BEPOSTHOCTH COOBITUH Ha OCHOBE
II0/ICUETAa YHUCIIA UCXOJIOB.

I'eomeTpus:

— pacmo3HaBaThb Ha uYepTeXkax M MOJEISIX MPOCTPAHCTBEHHbIE (HOPMBL;
COOTHOCUTB TPEXMEPHbIE 0OBEKTHI C UX OMUCAHUAMHU, U300pAKCHHUSIMH;



— OIKACBHIBATh B3aMMHOE  pACHOJOKEHHE  MPAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE, APTYMEHTHUPOBATH CBOH CYKJICHHUS 00 3TOM pacMOJIOKEHUU;

— aHAIM3MPOBATH B MPOCTEHUINNX CIydasx B3aUMHOE PACIOJIOKEHHE 00BEKTOB
B [IPOCTPAHCTBE;

— u300pakaTh OCHOBHBIC MHOTOTPAHHUKHM W KPYIJIbIe TeJa; BBIMOJIHATD
YEPTEKU 0 YCIOBUSAM 33/1aY;

— CTPOUTH MPOCTEUIIINE CEUCHUS KyOa, TPU3MBbI, TUPAMU/IHI;

— pemarh IIAHUMETPUUYECKUE U TPOCTEUIINE CTEPEOMETPUUECCKUE 3a7aud Ha
HaXOXXJEHUE TEOMETPUICCKUX BEIMUWH (IJTUH, YTJIOB, TUIOIAACH, 00bEMOB);

— HCHOJIB30BaTh MPH PEIIEHUH CTEPEOMETPUUECKUX 3a7a4 IIJIAHUMETPUUECKUE
(haKThl U METO/IBI;

— TPOBOJIUTH JIOKA3ATEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]a4.

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



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM y4eOHOi#i TMCUUIJIMHBI U BUIbI Y4e0HO0I padoThl

Bup yueOHol padoThI Obnem
4acoB

O0beM 00pa3oBaTe/IbHOM MPOTrPAMMBI 386

B TOM YHCJIC:

TEOPETUUECKOE O0yUeHUE 154

MPAKTUIECKUEC 3aHSTH, B TOM YUCIe B hOpME MPaAKTUUECKON 131

MIOATOTOBKH

caMOCTOsITeNIbHAs paboTa 91

KOHCYJIbTallu1 4

MIPOMEXKYTOUYHAs aTTecTalus B popme dIK3aMeHa




2.2. TeMaTH4ecKuii NJIaH U cojiep:kaHue Y4eOHOI TucUILINHBI «MaTemMaTuKa (Yriay0JeHHbIi YPOBEHb)»

HaumeHoBaHue pa3jiesioB u
TeM

Conep:kanue y4eOHOro MaTepuasia, JadopaTopHbie padoTbl U
NMPAKTUYeCKHE 3aHATHS, CAMOCTOSITEeJIbHAsA padoTa
00y4Jaroumuxcs, KypcoBasi padbora (IpoeKT)

O0BbéM B
qyacax

Koanl
KOMIIeTeHIIUIA,
¢popmupoBanmnio
KOTOPBIX
crmocoo0cTByeT
3JIEMEHT
MPOrpaMMbl

Yyeono-
MeTOANYeCKOoe
ob0ecneuenmne

1

2

4

BBeaenue

Coaep:xanue yueOHOro MaTepuaJia

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

JIndHoOCTRIC,
MeTarpeAMETHBIC
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
oOpa3oBaHus,
YTBEPKJIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3oBaHus 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 n panmoHanbHbIe Yucna. [[efCTBUTENBHBIE YHACTA.
2. IlpubnuKeHHbIe BEIYUCICHHUS.

3. KommiekcHele uncia.

10

JImgHOCTEIC,
MeTanpeIMeTHbIe
U TIPEJIMETHHIE
KOMITETEHITUH B
COOTBETCTBHH C
®I'OC cpennero
ob1ero
oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M

1,2




MunucrepcTBa
o0pa3oBaHMs U

Hayku PO ot
17.05.2012
Ne 413
CamocrosiTeibHasA padoTa 00y4arOmMXCs JInaHOCTSIE,
1. CocraBieHue crnpaBOYHOM TaOJMIBI O YHCIAX, 3aKOHAX M MCTalpCIAMCTHBIC

JNEUCTBUH HaJ YUCIAMH.
2. BremosHeHue 3amaHuii Ha BBIYHUCIIEHHE aOCOIIOTHOW U
OTHOCHUTEJIbHON MOTPEIIHOCTH.

" MPCIAMCTHBIC
KOMIICTCHI U B
COOTBCTCTBHHU C

®I'OC cpennero
oO1iero
8 oOpa3oBaHwsI, 1,2,7,8
YTBEP)KJCHHOTO
IIPUKA30M
MunucrepcTBa
o0pa3oBaHHS U
Hayku PO ot
17.05.2012
Ne 413
Tema 1.2. Copepxanue yueOHOIro MmaTepuasa JInuHoCTEHIE,
KopHu, crenenu u 1. KopHu u creneHnu. METalpCIMETHBIC
JIorapugmbl KopHu HaTypanbHOH CTENEHM W3 YHMCIa U HX CBOWCTBA. 1 MPCAMCTHBIC
CreneHu ¢ palMoOHaIbHBIMU TI0KA3aTeIIMU, UX CBOMCTBA. KOMIICTCHITMH B
Crenenu c AeWCTBUTEIbHBIMHU IoOKa3aTensiMu. CBoiicTBa COOTBETCTBHH C
CTETICHU C JCHCTBUTEIHLHBIM TIOKA3aTEeNIEM. @rOC cpemnero
o01ero
2. Jlorapudm. Jlorapudm ymcna. 10 o6
pa3oBaHMUs, 1,2
OcHoBHOE J1I0rapu(pMUIeCcKoe TOKIECTBO. HeCﬂTI/I‘IHlile § VTBEPIKJIEHHONO
U HaTypaiubHble  Jjorapudmbsl. IlpaBuna  neifictBuii ¢ NPHKA30M
norapupmamu. [lepexon K HOBOMY OCHOBAHHIO. MHUHHCTEpCTBA
3. IIpeobpazoBanue anredpanvdeckux BbIPaKEHHH. 06pa3oBaHus U
[IpeoOpazoBanre parmoHAIBHBIX, UPPAITMOHATBHBIX CTEIIEHHBIX, Hayku PO ot
NOKa3aTeIbHBIX U JIOTapu(MUUECKUX BBIPAKECHUH. 17.05.2012
Ne 413
IIpakTHyeckoe 3aHATHE JImaHOCTHIE,
1. Apudmernueckue nAeWCTBUS HaJA YHCIAMHU, HaXOXICHHE METaNpEAMCTHBIC
OpUOJIMKEHHBIX ~ 3HAYEHMH  BEJIMYMH W IMOTPELIHOCTEH 11 1 IIPEAMCTHBIC 1,2

BBIYHCIICHU (20COJMIOTHOW W  OTHOCUTEIBHOW), CpaBHEHHUE
YHCJIOBBIX BBIPAKEHUM.

KOMIICTCHIIUH B
COOTBCTCTBHHU C




2. BoluncneHnne u cpaBHEHUE KOpHEW. BhImonHeHne pacueroB ¢

®I'OC cpenuero

paauKaiaMu. o0rm1ero

3. PemeHune wuppauuvoHanbHbIX ypaBHeHuM. Haxoxnenue obpasoBaHus,
3HAYEHMH CTENEHEN ¢ pallMOHAIbHBIMU [TOKA3aTEIIAMH. YTBEPKACHHOIO
4. CpaBHenme creneHeil. IIpeoOpa3oBaHHsi BBIPAKCHUIA, TIpHKasOM
coJiepKallix cTerneHu. Perenne nokasareibHbIX YpaBHEHUH. NgIHHCTep crba
5. HaxoxzaeHue 3HaueHWil Jnorapupma IO TNPOU3BOIBHOMY OHE %SIBsg)HgTH
ocHoBaHMIO. Ilepexos OT OZHOrO OCHOBAaHUS K  JAPYrOMY. 1%5.2012
Brruucnenue u cpaBHenue norapupmos. JlorapudmupoBanue No 413

U TNOTEHUUpPOBaHMUE BbIpaXkeHUH. Pemenue norapupmuueckux

YpaBHEHUM.

CamocrosiTeibHas padoTa 00y4aOmMXCs JInuHoCTBIE,
1. CocraBiieHHE CBOJTHOM TaOJUIIBI CBOMCTB CTENEHEH U KOpHEH. METAIPEIMECTHBIC

2. CocrasiieHue Ta0avIbl CTEICHEN.

10

U IPEMETHbIE
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
oOpa3oBaHus,
YTBEPKACHHOTO
IIPUKA30M
MunucrepcTBa
oOpa3oBaHus 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. Pagmannas mepa yrma. BpamarensHoe nsukenue. CHHYC,
KOCHHYC, TAHT€HC ¥ KOTaHI'€HC YHUCIIa.

JImgHOCTEIC,
MeTanpeIMeTHbIe
U TIPEJIMETHHIE
KOMITIETEHIHH B
COOTBETCTBHUU C
®I'OC cpenuero
obtrero
oOpa3oBaHwsl,
YTBEPXKICHHOTO
TIPUKA30M

1,2




Tema 2.2.

MunucrepcTBa
o0pa3oBaHMs U

Hayku PO ot
17.05.2012
Ne 413
IIpakTH4eckoe 3aHsATHE JInaHOCTSIE,
1. PaguaHHBIi METOJ M3MEpPEHHUs YIJOB BPAILECHHS U CBS3b C METaNpe/IMCTHBIC
rpagyCHOU MEPOM.

U TIPEJIMETHBIE
KOMIIETCHIIUH B
COOTBETCTBHH C

®I'OC cpennero

oO1iero
oOpa3oBaHwsI,

YTBEPKACHHOTO

MIPUKA30M

MunucrepcTBa
o0pa3oBaHHS U
Hayku PO ot

17.05.2012
Ne 413

1,2

OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

Conep:xanue yueOHOro MaTepuaJia
1.

yaBoeHus. @opmysisl IOJOBUHHOTO yIJIa.

@opmynsl npuseaeHus. Popmynsl cioxeHus. Dopmyiibl MCTanpeaAMCTHBIC

JImgHOCTEIC,

U TIpeJIMETHbIE
KOMTICTCHIIHH B
COOTBETCTBHH C
®I'OC cpennero

o0miero
oOpazoBaHus,
YTBEPkKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku P® ot

17.05.2012
Ne 413

1,2

IIpakTH4eckoe 3aHsATHE
1. OcHOBHBIE TPUTOHOMETPHUUYECKHE
CJI0’KEHHS, YABOCHHUS,
TPUTOHOMETPHYCCKUX

TOXJIECTBA, (OPMYJIbI
mpeoOpa3oBaHUe  CYMMBI

byHKIMIA B MPOU3BEIECHHUE,
npeoOpa3oBaHre MPOU3BEICHUSI TPUTOHOMETPUIECKIX (DYHKITUI

MCTaIIPEAMCTHBIC

KOMIICTCHIIUH B
COOTBCTCTBHHU C

JImgHOCTEIC,

" MPCAMCTHELIC

1,2




B CyMMY.

Tema 2.3.

®I'OC cpenuero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
MIPUKA30M
MunucrepcTBa
o0Opa3oBaHUs U
Hayku PO or
17.05.2012
Ne 413

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst
Pemenne 3a/1a4

TPUTOHOMCTPUYCCKUX TOXKIACCTB.

Ha IMIPUMCHCHUC OCHOBHBIX

10

JIndHOCTRIC,
MeTarpeAMETHBIC
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3oBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

IIpeodpa3oBanue
NMpoCTeHIIuX
TPUTOHOMETPHYECKUX
BbIPaKEeHHU I

Conep:xanue yueOHOro MaTepuaJia

1. IIpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKHX (DYHKIHMI B
IIPOU3BE/ICHUE U IPOU3BEACHUS B CYMMY.

2. BolpaxeHHe TPUTOHOMETPUUYECKUX (PYHKIUI uepe3 TaHTeHC
MOJIOBUHHOT'O apryMEHTA.

JInuHOCTRIC,
MeTarpeMETHBIE
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpennero
o011ero
oOpazoBaHus,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO or
17.05.2012

Ne 413

1,2




Tema 2.4.

IIpakTHyeckoe 3aHsATHE

1. OOparHble TpUTOHOMETpPHYECKUE (DYHKIIMU. APKCHHYC,
ApPKKOCHHYC, apKTaHTEHC.

JImyHOCTEIE,

U MPeMETHbIE
KOMIICTCHIINH B
COOTBETCTBHH C

®I'OC cpennero

o01ero
oOpa3oBaHwsl,

YTBEPKACHHOTO

MIPUKA30M

MunucrepcTBa

o0pa3oBaHHs U
Hayku PO or
17.05.2012
Ne 413

MCTaIIPEAMCTHBIC

1,2

Tpuronomerpuueckue
YPaBHEHHS M HepaBeHCTBA

Coaep:xanue yueOHOro MaTepuaJia

1. IIpocreitmne Tpuronomerpuyeckue ypasHeHus. [Ipocreiiue
TPUTOHOMETPUUECKHUE HEPABEHCTBA.

2. OOpaTHble TPUTOHOMETpPHYECKHE (DYHKIUH. ApPKCHHYC,
ApPKKOCUHYC, apKTaHI'eHC.

JImgHOCTEIC,
MeTanpeaMeTHbIe
U IIPEIMETHbIE
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpennero
o0miero
o0Opa3oBaHMs,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0Opa3oBaHUs U
Hayku PO or
17.05.2012

Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. Ilpocreiimmme  TPUTOHOMETPUYECKHUE
HEPaBEHCTBA.

2. OOparHble TpUTrOHOMETpHUYECKHE (YHKIUH:
apKKOCHHYC, apKTaHI€HC.

YpaBHEHUS U

ApKCUHYC,

JImgHOCTEIC,
MeTanpeIMeTHBIC
Y TIpeIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBHUU C
®I'OC cpenuero
obtrero

oOpa3oBaHwsl,
YTBEPXKICHHOTO

IPUKA30M

1,2




MunucrepcTBa
o0pa3oBaHMs U

Hayku PO ot
17.05.2012
Ne 413
PA3JIEJI 3. 30
OYHKIIUU U TPAOUKH
Tema 3.1. Copaepxxanue yueOHOro MaTepuasa JInaHOCTSIE,
DOyHKIUN 1. O6nactp ompeneneHUss U MHOXXECTBO 3HAYEHMWIi; rpaduk METalpCAMCTHBIC
byHKIIMKM, TOCTpoeHHEe TpadukoB  (QyHKUIMH, 3aJaHHBIX U IIPCIMCTHBIC
Pa3INYHBIMU CIIOCOOAMH. KOMIICTCHIIMH B
COOTBETCTBHH C
®I'OC cpennero
oO1iero
4 oOpa3oBaHwsI, 1,2
YTBEP)KJCHHOTO
IPUKA30M
MunucrepcTBa
o0pa3oBaHH
Hayku PO ot
17.05.2012
Ne 413
Tema 3.2. Copepxanue yueOHOro MaTepuasa JInuHoCTEHIE,
CroiicTBa pyHKIIUMN 1. MOHOTOHHOCTbh, YE€THOCTh, HEUYETHOCTh, OTPAHUYEHHOCTD, METalpCIMETHBIC
HEPUOIUYHOCTD. 1 NIPEAMETHBIC
2. TIpoMeXyTKH BO3pacTaHus W yOBIBaHUS, HAUOOIbIIEE H KOMIICTCHIIMH B
HaMMEHbIIIEE 3HAYEHHUS, TOUKH DKCTPEMYMA. COOTBETCTBUM C
3. I'padmueckas mHTepnperanus. [Ipumepsl QyHKIIMOHATBHBIX (DFO% CPEIHETo
3aBHCHUMOCTEH B peabHbBIX MIPOIeccax U sIBICHUSX. ODILETO
4 o0pa3zoBaHus, 1,2
4. Apudpmerndeckue onepaunu Haja QyHKIUIMU. yTBEPIKICHHOTO
Cnoxnas ¢ynkuus (komnos3unus). [ToHaTHE 0 HEMPEPHIBHOCTH NPHKA30M
bynximy. MuHnucrepcTsa
o0pa3oBaHUs U
Hayku P® ot
17.05.2012
Ne 413
IIpakTHYeckoe 3aHATHE JImaHOCTHIE,
1. Ilpumepbl  3aBUCHUMOCTEH  MEXIy  IEPEMEHHBIMH B 2 METanpEeIMETHBIC 1,2

PCAIbHBIX TPpOoHECCax M3 CMCKHBIX JUCHUIIIINH.

" MPCAMETHBIC




2. Omnpenenenne ¢yakumid. [loctpoenne m 4dreHue rpadukoB
bynakuumii. UccnenoBanue (QpyHKIUU.

KOMIICTCHI U B
COOTBETCTBHH C

3. CBoiicTBa JMHENHHOMN, KBaJpaTUYHOW, KYCOUHO-JIMHEHHOU H ®I'OC cpennero
JIPOOHO-JIMHEWHON () YHKIIHH. obutero
4. HenpepoiBable W nepuoanueckue ¢yukiuu. CBoHCTBA U obpasoBans,
rpaduku cuHyca, KOCUHYyCa, TAHT€HCA U KOTaHT'eHCa. YTBCPAKICHHOTO
IIPUKA30M
MunucrepcTBa
o0pa3oBaHMs U
Hayku PO or
17.05.2012
Ne 413
CamocrosiTeibHasA padoTa 00y4aOmMXCs JInaHoCTBIE,
1. CocraBneHue KOHCIIEKTa 1o TeMe: «UeTHble W HEUeTHBIE MCTAIIPpCAMCTHBIC

(GYHKII.

10

U IPEMETHbIE
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
oOpa3oBaHus,
YTBEPKACHHOTO
IIPUKA30M
MuHnucrepcrBa
oOpa3oBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

Tema 3.3.
Oo0paTHble pyHKIHMH

Conep:xxanue yueOHOTro MaTepuaJia
1. OOnacte ompeneneHuss M 00JacTh 3HAYeHUH OOpaTHOM

(GyHKIIH.
2. I'padpux oOpaTHOI PyHKITUH.

JInuHOCTRIC,
MeTanpeaIMeTHbIe
U TIPEJIMETHBIE
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku PO or

1,2




17.05.2012

TPUTOHOMETPUYECKHE (YHKINH.

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

Ne 413
IIpakTHUYecKoe 3aHATHE JInyHOCTHIE,
1. O6patnbie pyHKIMU U UX rpaduku. OOpaTHble MCTaNpEeIMCTHBIC

U TIPEJIMETHBIE
KOMIIETCHIIUH B
COOTBETCTBHH C

®I'OC cpennero

o0miero
oOpa3oBaHwsl,

YTBEPKACHHOTO

MIPUKA30M

MunucrepcTBa

o0pa3oBaHHs U
Hayku PO ot
17.05.2012
Ne 413

1,2

Tema 3.4.
CreneHHble,
NOKAa3aTeJIbHbIe,
Jorapupmuyeckue
U TPUTOHOMETPHYEeCKHUe
(pyHkuum.
Oo0paTtHbIe
TPUTOHOMETPUYeCKHue
pyHkumnu

Coaep:xanue yueOHOro MaTepuaJia

1. Onpenenenus GyHKINN, HX CBOWCTBA U TPAQUKH.

2. TlpeobOpasoBanus rpaduxoB. [lapamnensHblii nepeHoc,
CUMMETPHUS OTHOCHUTEJIBHO OCEd KOOpPIMHAT ¥  CHMMETpPHUS
OTHOCHUTEJIbHO Hauaja KOOPAUHAT, CUMMETPHUS OTHOCHUTEJIBHO
NpSIMOH y = X, PacTsSHKEHUE U CKATHE BJIOJIb OCEH KOOPIMHAT.

JImgHOCTEIC,
MeTanpeaMeTHbIe
U IIPeMETHbIE
KOMTICTCHIIHH B
COOTBETCTBHH C
®I'OC cpennero
o0miero
oOpazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku PO or
17.05.2012

Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. TloxazarenbHble, JOrapupMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHUS U HEPABEHCTBA.

JImgHOCTEIC,
MeTarpeaMETHBIC
U IIpEeIMETHbIE
KOMIIETEHIIH B
COOTBETCTBUH C
®I'OC cpenuero
o01ero

o0Opa3oBaHHsl,

1,2




YTBEPKIECHHOTO
IIPUKA30M
MunucrepcTBa
o0Opa3oBaHMs U
Hayku PO or
17.05.2012
Ne 413

IIpome:xxyTouyHas arrecrauus B popMe 1udpepeHIHPOBAHHOIO 3a4eTa

PA3JIEJI 4.
HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A

72

Tema 4.1.
ITociegoBaTeLHOCTH

Coaep:xanue yueOHOro MaTepuaJia
1. Crioco6b1 3aIaHus "
Mocle0BaTeIbHOCTEH.

2. Ilonarue o mpexpene mnocnenoBaTenbHOCTH. CyllecTBOBaHHUE
npenena MOHOTOHHOW OrpaHUYEHHOU MOCIEA0BATEIHbHOCTH.

3. CymMmmMupoOBaHuUeE MOCIeA0BaTeNIbHOCTEN. beckoHeuHo
yObIBarolasi reoMeTpu4ecKasi Mporpeccust U ee CyMMa.

CBOMCTBA YHCJIOBBIX

JImgHOCTEIC,
MeTarpeAMETHbIE
U IIpeIMETHbIE
KOMIIETCHIINH B
COOTBETCTBHHU C
®I'OC cpennero
o0uiero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MuHnucrepcrBa
o0Opa3oBaHUs U
Hayku PO ot
17.05.2012
Ne 413

1,2

IIpakTH4eckoe 3aHsATHE
1. UnucnoBas ImOCIIENOBATEILHOCTh, CIIOCOOBI €€ 3aJaHud,

BBIYMCICHUA YJICHOB IIOCICI0BATCIIBHOCTH. HpCI[CH
MOCJICA0BATCIBHOCTHU.

2. beckoneuHo Y6BIBaIOIJ_IaSI TCOMCTPHUYICCKAs MPOTrpeCCu4.

JImgHOCTEIC,
MeTarpeMETHBIC
U TIpEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
o0miero
oOpa3oBaHwsl,
YTBEPKJICHHOTO
MIPUKA30M
Munucrepcersa
oOpa3zoBaHHs U
Hayku PO ot

1,2




17.05.2012

Ne 413
Tema 4.2. Copepxxanue yueOHOro MaTepuasa JInaHOCTSIE,
IIpousBoanas 1. IlonsaTHe O MPOM3BOAHON (GYHKIHUU, €€ TEOMETPUYCCKUU W METapEeAMCTHBIC

¢u3uueckuii cMbIciI. YpaBHEHHE KacaTenbHOW K rpaduky

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

" MPCIAMCTHBIC
KOMIICTCHII U B
COOTBCTCTBHHU C

[Tpon3BOHBIE OCHOBHBIX 3JE€MEHTAPHBIX (PYHKIIMA. CDFOO% CI; iz([)Hero
3. IlpumeHenne MPOU3BOAHOM K HCCIENOBAaHUIO (YHKIUHA H O6paSIg)lBaHI/I$I
noctpoeHuto rpagukoB. [IpousBonnsie 00paTHON GYHKIUH U 6 yTBep>KI[eHH01:0 1,2
KOMITO3UIIUH (PYHKITUH. MpHKa3oM
4. Ilpumepbl HUCIMOJIB30BAHUS TPOU3BOJHOW JJISI HAXOXKICHHS MuHHKCTEpCTBA
HAWJIy4lllero pelieHus B TPUKIANHBIX 3agadax. Btopas 06pa3oBaHus u
MIPOU3BO/IHAS, €€ TEOMETPUUECKUN U PU3NIECKHUIT CMBICIL. Hayku P® ot
Haxoxaenrne cCKopocTH IJis Tpoliecca, 3aJaHHOr0 (GOopMyIon U 17.05.2012
rpaduKoM. Ne 413
IIpakTHyeckoe 3aHsATHE JInuHocThIE,
1. IlpousBoaHasi: MEXaHUYECKHMH W TE€OMETPUUECKHUUA CMBICI MCTaIpCIMCTHBIC
IIPOU3BOJHOM. H NPEAMCTHEIC
2. YpaBHeHHe KacaTenbHOW B o0OmeM Buge. llpaBuna wu KOMITCTCHIINN B
dopmynel  nuddepeHpoBaHus, TabIMIA — MPOU3BOIAHBIX COOTBETCTBHH C
aneMeHTapHbIX  QyHKuumil.  McciaenoBanue — QyHKIMH ¢ @Foo%éiiﬂHero
MMOMOIIBIO  TTPOU3BOIHOM. Haxoxnenue HanOOJILIIETO,
HalMEHBIIET0  3HA4YeHHs W OKCTPEMAJbHBIX 3HAUYCHHH 14 yggggi(?e?}?:ljo 12
bynxmm. PUKa30M

MuHucrepcTBa

o0Opa3oBaHUs U

Hayku PO or

17.05.2012
Ne 413

CamocrosiTe1bHAs padoTa 00y4arOMMXCs JInunHoCTHIE,
1. TTonroroBka mpe3zeHTanuu no teme: «lloHsTHE MPOU3BOIHOM. METANPEIMETHBIC
MexaHU4YeCKUi U TE€OMETPUUECKUIM CMBICII IIPOU3BOJIHOW. 1 IIPEAMCTHBIC
2. CocrapjieHHe ONOPHOTO KOHCIEKTa no Teme: «lIpomsBomHas 10 KOMIICTCHIINH B 1,2,7.8

CJIOKHOM (DyHKITHM».

COOTBETCTBHH C
®I'OC cpennero
ob1ero
o0pa3oBaHus,




Tema 4.3.

YTBEPKIECHHOTO
IIPUKA30M
MunucrepcTBa
o0Opa3oBaHMs U
Hayku PO or
17.05.2012
Ne 413

IlepBooOpa3nas u
HHTErpaJ

Conep:xanue yueOHOIro MaTepHuaJia
1. [IpumeHeHue onpeaeIeHHOro UHTerpaja sl HAX0XKICHUS

IJIoWany KpuBoJMHeHHON Tpaneuun. dopmyna HeroronHa—
JleliOHMLIA.

2. Ilpumepsl pUMEHEHHsI UHTETpaia B GU3NKE U TEOMETPHUH.

JImyHOCTEIC,
MeTarpeAMETHbIC
U IIPEeIMETHbBIC
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHMsI U
Hayku PO ot
17.05.2012
Ne 413

1,2

HpaKTI/I'{eCKOC 3aHATHE

1. MuTrerpan u nepoodpasHas. Teopema HproTona—IJleitoHuna.

2. [lpuMeHeHre UHTETpaIa K BEIYUCICHUIO (U3HMUYECKUX BEIIMYUH
U TJIoIaaei.

14

JInuHOCTRIC,
MeTarpeMETHBIC
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpenuero
o011ero
oOpa3oBaHus,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3oBaHHs U
Hayku PO or
17.05.2012

Ne 413

1,2

CamocrosiTeibHas padoTa 00y4arOmMXCs

1. TlomroroBka mpe3eHTammu 10 Teme: «OmnpeneneHue

nepBOOOPa3HON PYHKITHH.

10

JImgHOCTEIC,
METanpeaMETHbIE

" MPCIAMCTHELIC

1,2,7,8




2. CocTaBiieHHE KOHCIEKTa II0 TEMe: «MCTO,Z[BI BBIYHCJICHUS
OIMPECACIICHHOI'O U HCOIIPEACICHHOI'O HHTErpaia.

KOMIIETCHIIUH B
COOTBETCTBHH C
®I'OC cpenuero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHMs U
Hayku PO or
17.05.2012
Ne 413

PA3JIEJI 5.
YPABHEHMS 1
HEPABEHCTBA

52

Tema 5.1.
YpaBHeHuUsI H CHCTEMBI
YPaBHEHUil

Coaep:xxanue yueOHOro MaTepuaJia

1. PamumonaneHble, WppalMOHAIbHBIC, IOKAa3aTEIbHBIE W
TPUTOHOMETPHUECKHUE YPABHEHUS U CUCTEMBI.

2. PaBHOCUIIBHOCTh YpaBHEHUMN, HEPABEHCTB, cucTeM. OCHOBHbBIE
MpUEMBbl MX peleHus (pa3yioKEeHUE Ha MHOXHUTEIH, BBEJICHUE
HOBBIX HEU3BECTHBIX, MTOICTAHOBKA, TPadUUECKHUl METO).

JImgHOCTEIC,
MeTanpeaMeTHbIe
U TIPeIMETHbIE
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpennero
o0miero
oOpa3oBaHMsl,
YTBEPKACHHOTO
MIPUKA30M
MuHnucrepcrBa
o0Opa3oBaHUs U
Hayku PO ot
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. Kopu  ypaBHEHUN.
[TpeoOpa3oBanue ypaBHEHHH.
2. OcHOBHBIC TIpHEMBI pEIIeHUs YpaBHEHUH. Pemenne cucrem
YpaBHEHUM.

PaBHOCHMIIBHOCTH ~ ypaBHEHHH.

JImgHOCTEIC,
MeTanpeIMeTHBIC
Y TIpeIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBHUU C
®I'OC cpenuero
obtrero
oOpa3oBaHwsl,
YTBEPXKICHHOTO
MIPUKA30M

1,2




MunucrepcTBa
o0pa3oBaHMs U
Hayku PO ot
17.05.2012
Ne 413

JImyHOCTEIC,

CamocrosiTeibHasA padoTa 00y4arOmMXCs
1. CocraBiieHue OINOPHOTO KOHCIEKTa MO Teme: «OCHOBHBIE MCTalpCIAMCTHBIC
METO/Ibl PEILIECHUS YPABHEHUI. U TIPEAMCTHBIC
KOMIIETECHLIMU B
COOTBETCTBHH C
®I'OC cpennero
oO1iero
4 oOpa3zoBaHmUs, 1,2,7,8
YTBEPKIAECHHOIO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHHS U
Hayku PO ot
17.05.2012
Ne 413
JImgHOCTEIC,

Conep:xanue yueOHOro MaTepuaJia
l. PaunmonanbHble, WppalMOHAIbHBIC, IIOKa3aTeJIbHBIE U METanpEeAMETHBIC
TPUTOHOMETpUYECKHE HepaBeHCTBA. (OCHOBHBIE NPHUEMBI UX U IIPCAMCTHBIC
peLIeHHUS. KOMIICTCHIINH B
COOTBETCTBHUH C
®I'OC cpennero
ob1rero
10 oOpazoBaHus, 1,2
YTBEPKIAECHHOTO
MPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku P® ot
17.05.2012
Ne 413
JImgHOCTEIC,

Tema 5.2.
HepaBencrBa

Coaep:xanue yueOHOro MaTepuaJia
1. Meton wHTEepBasioB. M300pakeHne Ha KOOPAUHATHOU METanpeAMCTHBIC
6 U TIpeIMETHHIE 1,2

IUJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHMI U HEPABEHCTB C
JBYMSI IEPEMEHHBIMU M UX CHCTEM. KOMIICTCHIINH B
COOTBETCTBUH C

Tema 5.3.
Hcnosb3oBaHue CBOWCTB H
rpapukoB QyHKUHH NPH
pelIeHNH YPaBHEHMI U




HEPaBEHCTB

®I'OC cpenuero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
MIPUKA30M
MunucrepcTBa
o0Opa3oBaHUs U
Hayku PO or

17.05.2012
Ne 413
IIpakTHyeckoe 3ansATHE

1. Ucnonb3oBaHue CBOHCTB U TpaduKOB

JIndHOCTRIC,
pELICHUs] YpaBHEHU W HEPABEHCTB.

MeTanpeIMETHBIC
U TIPEIMETHBIS
KOMIETCHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
6 oOpa3oBaHusl, 1,2
YTBEPKJACHHOTO

MIPUKA30M
MunucrepcTBa
oOpa3oBaHus U
Hayku PO or

17.05.2012

Ne 413

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst

byHKIMH s

JInuHOCTRIC,

1. CoctaBuTh M BBIYYMTb QITOPUTM PEIICHHS HEPABEHCTB METAIlPpEAMETHBIC
METOJIOM MHTEPBAJIOB. Y IIPEAMETHBIE
KOMIICTCHIIMH B
COOTBETCTBHHU C
®I'OC cpennero
ob1wero
6 oOpa3oBaHUs, 1,2,7,8

YTBEPKIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO or
17.05.2012
Ne 413




Tema 5.4.
Ipuxkaaanpie 3axa4u

Conep:kanue y4eOHOT0 MaTepuaJia

1. IlpumeHeHue MaTeMaTHYECKHMX METOAOB ISl pELICHUs
COJICPKATENBHBIX 3a/lad W3 Pa3M4YHBIX O00JacTeid HayKH U
MPAKTHKH.

2. NnTepnperanys pe3ysbrara, y4eT peajbHbIX OrpaHUUYEHUH.

JImyHOCTEIE,
MeTanpeaMeTHbIe
U MPeMETHbIE
KOMIICTCHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHwsl,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHHs U
Hayku PO or
17.05.2012
Ne 413

1,2

PA3/IEJI 6.
KOMBUHATOPHKA,
CTATUCTUKA U
TEOPUA
BEPOSITHOCTEM

48

Tema 6.1.
JIeMeHThI KOMOMHATOPHUKH

Conep:xanue yueOHOro MaTepuaJia

1. OcHOBHblE TOHATUS KOMOMHATOPHKH. 3aJayd Ha IMOJCYET
4yycia pa3MeIleHU, IEpEeCTaHOBOK, COYeTaHui. Pemenue 3anau
Ha repe0op BapHaHTOB.

2. ®opmyna OmnHoma HeroTona. CBoiicTBa OWHOMHHAIBHBIX
ko3 duuuentoB. Tpeyronbuuk [Tackans.

JInuHOCTRIC,
MeTarpeMETHBIE
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpenuero
o011ero
oOpazoBaHus,
YTBEPKJIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO or
17.05.2012
Ne 413

1,2

IIpakTH4yeckoe 3aHsATHE

1. IlpaBuna komOuHaTOpUKHU. Penienne KOMOMHATOPHBIX 3a/1ad.
Pa3memenus, coueTanus U NepecTaHOBKHU.

2. bunom HeroTtoHa u TtpeyronbHuk Ilackamsa. Ilpuxnanssre
3a/1a4H.

JImgHOCTEIC,
METanpeaMETHbIE
Y IIPEAMETHBIE
KOMIICTCHITUH B
COOTBETCTBHUH C

1,2




Tema 6.2.

®I'OC cpenuero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
MIPUKA30M
MunucrepcTBa
o0Opa3oBaHUs U
Hayku PO or
17.05.2012
Ne 413

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst

1. CocraBienune Npe3CHTalluu 110 TCMC:

«TpeyrosbHUK
[Tackamsi».

10

JIndHOCTRIC,
MeTarpeAMETHBIC
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpenuero
oO1iero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3oBaHus U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

DJIEeMEeHTBI TeOpHH
BepoOsATHOCTEM

Conep:xanue yueOHOro MaTepuaJia

1. CoObITHE, BEPOSATHOCTH COOBITUS, CIOXKEHHE U YMHOXXEHHE
BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH COOBITHIA.

2. JIucKkpeTHas cily4aiiHasi BEIMYMHA, 3aKOH €€ PacIpeIeIeHHUs.
3. UucnoBbsle  XapaKTEPUCTHKUA  JAMCKPETHOU

CIIy4aiftHOM
BennuuHbL. [ToHSATHE O 3aKOHE OOIBIIMX YHCE.

JInuHOCTRIC,
MeTarpeMETHBIE
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpennero
o011ero
oOpazoBaHus,
YTBEPKJICHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO or
17.05.2012

Ne 413

1,2




IIpakTHyeckoe 3aHsATHE

1. Knaccuueckoe  ompezneneHue  BEpOSTHOCTH,
BEpPOSITHOCTEM, TEOpeMa O CYMME BEPOSTHOCTEH.
2. Beruucnenue BepOSITHOCTEH.

CBOMCTBA

JImyHOCTEIE,
MeTanpeaMeTHbIe
U MPeMETHbIE
KOMIICTCHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHwsl,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHHs U
Hayku PO or
17.05.2012
Ne 413

1,2

CamocrosiTesibHasi padoTa o0y4yaromuxcst

1. CocraBieHue OHnOpHOro KOHcCIEKTa 1o Teme: «CiyudaiiHble
COOBITUS.

2. CocraBieHHE OIMOPHOTO KOHCIIEKTa MO TeMe: «JlMcKpeTHbIe
CIIy4aifHbIC BETMYUHBIY.

10

JImgHOCTEIC,
MeTanpeaMeTHbIe
U IIPEIMETHbIE
KOMIIETCHIINH B
COOTBETCTBHH C
®I'OC cpennero
o0miero
o0Opa3oBaHMs,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0Opa3oBaHUs U
Hayku PO or
17.05.2012
Ne 413

1,2,7,8

Tema 6.3.
9JIeMeHThI
MaTeMaTH4YeCKou
CTATHCTHKH

Conep:xanue yueOHOro MaTepuaJia

1. [lpeacraBnenne AaHHBIX (TaONMLBI, AUArpaMMbl, Tpadukn),
reHepanbHas COBOKYITHOCTb, BBIOOpKA,
apudmeTnyeckoe, MearaHa.

2. Ilonsatue o 3aJa4ax MaTeMaTH4eCKON CTaTHCTHUKH.

cpeaHee

JImgHOCTEIC,
MeTanpeIMeTHBIC
Y TIpeIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBHUU C
®I'OC cpenuero
obtrero

oOpa3oBaHwsl,
YTBEPXKICHHOTO

IPUKA30M

1,2




MunucrepcTBa
o0pa3oBaHMs U

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

BEPOSITHOCTHBIX METOJIOB.
2. [Ipukiiagubie 3aga4u.

" MPCIAMCTHBIC
KOMIICTCHI U B
COOTBCTCTBHHU C

®I'OC cpennero
oO1iero
2 oOpa3oBaHwsI, 1,2
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHHS U
Hayku PO ot
17.05.2012
Ne 413
PA3JIEJI 7. 79
IT'EOMETPHUSA
Tema 7.1. Copepxanue yueOHOro MaTepuasa JInuHoCTEHIE,
IIpsiMbI€e ¥ IVIOCKOCTH B 1. B3auMHOE pacnoJIOKEHHE ABYX IPSAMBIX B IPOCTPAHCTBE. METanpeaIMETHBIC
NMPOCTPAHCTBE ITapannensHOCTh TpsAMOW U IUIOCKOCTH.  [lapautenbHOCTB 1 IIPEIMETHBIC
wiockocted. [leprneHAnKYISApPHOCTh TPSIMOM M IJIOCKOCTH. KOMIICTCHIIMA B
[lepneHAMKYISAp M HAKIOHHAs. YTOI MEXIy MpAMOM H COOTBETCTBUM C
IJIOCKOCTBIO. JIBYIpaHHBIA yrosl. YTOJd MEXIY IUIOCKOCTSIMH. @Foo%glpéizéHero
[TepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM. . 12 N 1,2
2. FeOMeTPI/I'-IeCKI/Ie npeoOpa3oBaHus IIPOCTPAHCTBA: YTBEPIKICHHOTO
napajiieNbHblit EPEHOC, CAMMETPHS OTHOCHTENBHO MIIOCKOCTH. NPHKA30M
3. IMapamnenbHoe mnpoekThpoBaHue. [lmomans OpTOroHAIBHON MHUHHCTEpCTBA
npoekiun. M3o0pakeHre mpocTpaHCTBEHHBIX (PUTYD. 06pa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413
IIpakTH4eckoe 3ansATHE JInaHoCTHIE,
1. Tlpu3Haku B3aMMHOIO PACIHOJIOKEHHS MPAMBIX. YTOJI 14 METanpeAMCTHBIC 1,2

MCKIOY IMPAMBIMH. Bzaunmnoe PACIIOJIOKCHUC TIPAMBIX U

" MPCAMETHBIC




IUIOCKOCTEH. HepHeHI{I/IKy.]'Iﬂp M HaKJIOHHAS K INIOCKOCTH. YTOI
MCKOY HpHMOﬁ U IINIOCKOCTBIO. TeopeMH O B3aMMHOM

KOMIICTCHI U B
COOTBETCTBHH C

pacnoJIOKEHUU IPSAMOM M IUIOCKOCTH. Teopema o0 Tpex ®I'OC cpennero
HEPIEHINKYIIAPAX. o0mero
2. lpu3Haku M CBOMCTBA MAPAUIENbHBIX U MEPNEHIMKYISPHBIX obpasoBans,
IIJIOCKOCTEH. YTBCPKICHHOTO

. IIPUKA30M
3. PaccTtosHMEe OT TOYKM [JO IUIOCKOCTH, OT MpPsAMOM [0

MunucrepcTBa

IUIOCKOCTH, paccrosiHue MEXIY IUIOCKOCTSIMH, MEXIY 0Gpa3oBAHHS H
CKpEIIMBAIOIIUMHUCA  MPSIMBIMH,  MEXIYy  IPOU3BOJILHBIMU Hayku PO ot
¢durypamu B mpoCTpaHCTBE. 17.05.2012
4. TlapannensHoe NPOEKTHPOBAaHHME U €ro cpoiictea. Teopema o Ne 413
IIONIaAd  OPTOTOHAJIBHOM  NPOEKUUMH  MHOIOYTOJIbHMKA.
B3anmMHoOe pacroioykeHre NpoCTpaHCTBEHHBIX (puryp.
CamocrosiTeibHasA padoTa 00y4aOmMXCs JInaHoCTBIE,
I. CocraBnenue mnpe3eHTauuu 1o Teme: «B3aumHoe METANPEAMETHBIE

PACIIOJIOKCHUEC ABYX PAMBIX B IIPOCTPAHCTBE.

" MPCAMETHBIC
KOMIICTCHIINH B
COOTBCTCTBHHU C

®I'OC cpenuero
o01ero
oOpa3oBaHMs, 1,2,7,8
YTBEPKJIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3oBaHus U
Hayku PO or
17.05.2012
Ne 413
Tema 7.2. Copaepxxanue ydyeOHOIro MaTepuasa JInaHOCTBIE,
MHororpaHHMKH 1. Bepmmnbl, pebpa, TpaHu MHOTOTpaHHHKA. Pa3BepTka. MCTAIIpCIMCTHBIC
MHororpanasie  yribl. Beimykibsie MHOrorpaHHukH. Teopema W IPEAMCTHBIC
Ditnepa. KOMIIETEHIINH B
2. Ipusma. [Ipsmas 1 HaKIOHHAsA Npu3Ma. [IpaBuibHAs npH3Ma. COOTBETCTBHH C
[Tapannenenunen. Kyo. d)FO(é CPCAHETO 1,2
3. Ilupamupa. [lpaBunbHasg nupamuga. YcedeHHass NMUpaMHUia. OOLIEro
oOpazoBaHus,
Terpasnp. YTBEPKJICHHOTO
4. Cummerpun B KyOe, B Mapajjielenunene, B MNpU3ME U NpHKa3oM
[THpaMHAJIe. MunucTepcTBa

5. Cedenust Ky0a, MPU3MBI U THPAMUJIBI.




6. IlpencraBienue 0 [IPaBUJIBHBIX MHOI'OIPaHHHUKAX o0pazoBaHUs U
(Terpasape, kyOe, OKTadape, MOJCKadApe U UKOCAdIPE). Hayku PO or
17.05.2012
Ne 413
IIpakTH4eckoe 3aHsATHE JInaHOCTSIE,
1. Paznuunble BUABI MHOTOTPaHHHUKOB. WX u300paxeHus. MCTaNpCAMETHBIC

Ceuenus, pa3BepTKU MHOTOrpaHHUKOB.  [lnomans
NOBEpXHOCTU. Buasl cummerpuii B npoctpancrse. CuMMeTpus
TEJ BpallleHUs] 1 MHOTOTPAHHUKOB.

U TIPEJIMETHBIE
KOMIIETCHIIUH B
COOTBETCTBHH C
®I'OC cpennero
oO1iero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MuHuncTepcTBa
o0Opa3oBaHMsI U
Hayku PO ot
17.05.2012
Ne 413

1,2

Tema 7.3.
Tesna u moBepxHOCTH
BpAaLlleHUs

Coaep:xanue yueOHOro MaTepuaJia

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

2. llap u cepa, ux ceuenus. KacatenbHas m0cKoCcTh K cdepe.

JInuHOCTRIC,
MeTarpeMETHBIE
U TIPEIMETHBIC
KOMIIETECHIINH B
COOTBETCTBHH C
®I'OC cpenuero
o011ero
oOpazoBaHus,
YTBEPKJIEHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO or
17.05.2012
Ne 413

1,2

Tema 7.4.
HN3mepenus B reomeTpun

Coaep:xanue yueOHOro MaTepuaJia

1. O6wveM u ero uzmepenne. MHTErpanpHas hopmysna oobema.

2.  @opmymsl o0Bema KyOa, MPSMOYTOJIBHOTO
napajuiejenumnesa, Mpyu3Mbl, ITUIHHAPA.

®opmynsl 00beMa TUpaMHIIbI U KOoHyca. DOpMyIBI MUIOIIATN
MMOBEPXHOCTEH IMIMHApPA W KoHyca. DopMynsl oObema mapa u

JImgHOCTEIC,
MeTarpeAMETHBIE
U IIpEeIMETHbIE
KOMIICTSHITUH B
COOTBETCTBHH C
®I'OC cpennero

1,2




mIomaau chepsl.
3. IlomoGue Ten. OTHOMICHWS TUIOIIAJACH IOBEPXHOCTEH U
00BEMOB MTOTOOHBIX TEIL.

o01ero
oOpa3oBaHwsl,
YTBEPKICHHOTO
MIPUKA30M
MunucrepcTBa
o0Opa3oBaHMs U
Hayku PO or
17.05.2012
Ne 413

IIpakTn4yeckoe 3ansiTue
1. Beruucnenue miomiaaei 1 00beMoB.

JImgHOCTEIE,
MeTanpeaMETHbIE
Y TIPEIMETHBIC
KOMIICTCHIINH B
COOTBETCTBUH C

®I'OC cpennero
o0uiero
4 oOpa3oBaHusl, 1,2
YTBEP>KJIEHHOT'O
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U
Hayku PO or
17.05.2012
Ne 413
Tema 7.5. Conep:xanue yueOHOro Mmarepuania JIn4HOCTSIE,
Koopaunartel u Bektopbl | 1. IlpsmoyrosnbHas (mekapToBa) cCHCT€Ma KOOPAMHAT B METanpeIMETHBIC
npoctpaHcTBe. DopMyna pacCTOSHHUS MEXKAY ABYMS TOYKAMMU. A IPEIMCTHBIC
YpaBHeHUS cPephl, ITOCKOCTH U MPSMOM. KOMICTCHINH B
2. Bekropel. Monayns  BekTopa.  PaBeHCTBO  BEKTOpPOB. COOTBETCTBHH C
CroxeHue  BEKTOPOB. YMHOXEHHME BEKTOpa Ha  YHUCIIO. d)l“O(é CPEAHETO
Pa3noxxeHne BeKTOpa 10 HANpaBICHUSM. YTOJI MEXKIY IBYMs 5 ODILETO
o0pa3zoBaHuUs, 1,2
BekTopamu. [Ipoekuust BekTopa Ha ocb. KoopauHaTbl VTBEPIKICHHOTO
BeKkTOpa. CKalsipHOE NPOU3BEIEHUE BEKTOPOB. NPHKA30M
3. Hcnosbp30BaHME KOOpPAWHAT M BEKTOPOB IIPU PELICHUH MHUHHCTEpCTBA
MaTEMaTUYECKUX U NPUKIAIHBIX 3a1ad. 06pa3oBaHus 1
Hayku P® ot
17.05.2012
Ne 413
IlpakTHyeckoe 3aHsATHE 12 JInuHOCTHIE, 1,2




1. Bektopsl. [lelictBus ¢ BekTopamu. JlekapToBa cucTtema

KOOpJMHAT B IIPOCTPAHCTBE.
2. YpaBHEHHE OKpPYKHOCTH, c(epsl, IIOCKOCTH. PaccrosHue
C BEKTOpaMH, 3aJaHHBIMU

MCTaIIPEAMCTHBIC
" MPCAMCTHLIC
KOMIICTCHI U B
COOTBCTCTBHHU C

MEXIy Toukamu. JledcTBus
koopauHatamu. CKajsipHOE POM3BEICHUE BEKTOPOB. BekTopHoe @I'OC cpennero
ypaBHEHHE MPSIMOH M TIOCKOCTH. VICTIOIh30BaHNE BEKTOPOB MPH o6 Ogéf;gﬂﬂ
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH. p ’
YTBEPKICHHOTO
MIPUKa30M
MunucrepcrBa
o0pa3oBaHHs U
Hayku PO ot
17.05.2012
Ne 413
Koncyabranumn 4
IIpomMe:kyTouHasi aTTecTanus B opMe IK3aMeHa
Bcero 386




3. YCJOBUS PEAJIM3AIIUU PABOYEM ITPOT'PAMMBI

3.1. TpeboBaHUSA K MUHMMAJILHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHH 0
00y4eHMs MO0 TUCHMUILIUHE
Peanmuzanust pabGoyedt mporpamMmbl  y4yeOHOM  AMCHUIIIMHBL  «MaTematuka
(yriryOJIeHHBIN YPOBEHB)» TpeOyeT HAIMIUs y9eOHOTO KaOMHEeTa MaTEMATHKH.

OobOopynoBanne yueOHOro kaduHera:

MynpTumMenniiHbIl - KOMIUIEKC. KoMObprOTEp HMEET JOCTylnl B BJIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENIbHYIO CpPEy OpraHu3alliH, K AJIEKTPOHHO-OMOIMOTEUHBIM
CUCTEMaM, BBIXOJ B TJIOOaIbHYIO ceTh VHTEpHET, OCHAIlEH JHUICH3UOHHBIM
IPOrpaMMHBIM 00ECIIEUEHUEM.

Pabouee mecTo mpenoaaBaresns, pabouue Mecta o0ydaromuxcs (25 MecT), KOMIUIEKT
y4e0HO-METOIMYECKON JOKyMEeHTAIuu, KOMIUIEKT MOABUKHBIX T'€OMETPUUYECKUX (UTYP
(Tenm BpalieHHs); KOMIUIEKT OOBEMHBIX T'€OMETPUYECKUX GUTYp (MHOTOTPAHHUKH);
KOMIUJIEKT JUIsl TMPAaKTHYECKUX paboT TeoMeTpudeckux ¢Guryp (MHOTOTPAHHUKH);
yepTEKHbIE UHCTPYMEHTHI. UHTepakTUBHBIC TOCOOU. TabIUIIbI JEMOHCTPAIMOHHBIE.

3.2. HudopmanuonHoe odecneyeHue 00yueHus

3.2.1 TleyaTHbIe H JIEKTPOHHbIE H3TAHUSA

OcHoBHBIE yqeﬁﬂme H3JaHUA

1. bBammakoB, M.M. MaremaTuka: yueOHUK JIJisi CTYACHTOB YUPEKACHUMN CPETHETO
npodeccruoHanbHOro odpazoanus, — M., 2022. —256 c.

2. bammakoB, M.M. Maremaruka: cOOpHUK 3adad ISl CTYIACHTOB YUYpEXKIACHUN
cpenHero nmpodeccuoHanbHOr0 00pa3oBanusi, — M., 2022. -256 c.

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

I[OHOJIHHTGJILHLIG y‘lﬁﬁHbIe H3JaHUA

4. bammakoB, M.1. Maremaruka. [IpaktukyMm: yueOHO-IpakTHUECKOE TTOocoOue /
bammvakoB M.U., Outuna C.b. — Mocksa: KaoPyc, 2021. — 294 c. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

3.2.2. UnTepHeT pecypchl

5. www.fcior.edu.ru (MuadopmManmoHHbie, TPEHUPOBOYHBIE W  KOHTPOJbHBIC
MaTepualbl).

6. www.school-collection.edu.ru (Enunas KOJUICKITUT U (HPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).



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

DJIEKTPOHHO-0MOJIMOTEeYHASI CUCTEeMA:

7. OBC «elibrary», OO0 «PYHO2b»

8. OBC «IPRbooks», OO0 «Aii [Tu Ap Meaunay
9. DOBC «Jlanp», OO0 «M3marenscTBO JlaHb»
10. DbC «PROFo6pazoBanue»

11. O9BC «Book.ru»



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA INCHUITJIMHbI

KoHTponb M OlLieHKa pe3ylbTaToB OCBOECHUS JUCLUUIUIMHBI OCYIIECTBISETCS
MPENoIaBaTesieM B MPOLECCEe MPOBEACHUS MPAKTUUECKUX 3aHATUN MU JIaDOPATOPHBIX
paboT, TECTUPOBAHMS, a TAK)KE BBIMOJHEHUS OOYYAIONIMMHCS HWHAWBHYaTbHBIX
3aJIaHU, TPOEKTOB, UCCIEAOBAHUI.

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

Pe3yabTaThl 00y4yeHus DopMbI M METObI
(ocBOCHHbBIC YMEHUS, YCBOCHHbIC 3HAHMS) KOHTPOJIS U
OLICHKHU Pe3yJIbTATOB
00y4eHus

OcBoeHue coiepkaHus y4eOHON TUCIUILIUHBI
«Marematuka (yriyOiaeHHBIH YPOBEHD )»
o0ecIeunBaeT JOCTHKEHUE CTYACHTaAMU CIIeTYIOIINUX

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

— c(hOpMUPOBAHHOCTH MPEACTABICHUN O ® MaTeMaTUYECKHil
MAaTCMaTUKEC KaK YHHMBCPCAJIbHOM S3bIKC HAYKH, JUKTAaHT,

CpeacTBC MOACIINPOBAHUSA SIBJICHUH 1 IMponcCCoB, CaMOIIPOBEPKa,

NaCAX 1 METOJaX MAaTCMAaTHKU, B3aUMOIIPOBEPKA,;

- INOHMMAHHUEC 3HAYNUMOCTHU MAaTCMATUKU IJIA TECTUPOBAHUE;

Hay4YHO-TEXHUUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIICHUS K MATEMATUKE KaK K
4acTH O0IIeUeIOBEYECKOM KYJIbTYPhI Yepe3
3HAKOMCTBO C HCTOPHUEH pa3BUTHSI MaTEeMaTHKH,
ABOJIIOLIMEH MaTeMaTUUYECKUX UICH;

— Pa3BUTHE JIOTHYECKOTO MBITUICHHUSI,
MPOCTPAHCTBEHHOTO BOOOPaKEHUSI,
AITOPUTMHYECKON KYJIbTYpPbl, KpUTUIHOCTH
MBIILJICHUS Ha YPOBHE, HEOOXOAMMOM JIJIs

Oymytieit mpodecCuOHaTBLHOMN eI TSIBHOCTH, TS
IIPOJIODKCHUS 00pa30BaHUS M CaMOOOPa30BaHMS;

— OBJIAJICHUEC MAaTEeMAaTHUYCCKUMHU 3HAHUSIMU U
YMEHUSIMH, HEOOXOAMMBIMH B TIOBCEIHCBHOM
KU3HH, JUTSI OCBOSHHUS CMEKHBIX
€CTECTBEHHOHAYYHBIX TUCIUTIINH ¥ TACIUATIIAH
poheCCUOHAIBHOTO ITUKJIIA, JISl TTOJTYYEHUS
oOpa3oBaHusl B 001aCTsIX, HE TPEOYIOLIUX
yriyOJIeHHON MaTEMaTUYECKOM MOJATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO,
B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKCHHUH
BCE KU3HU; CO3HATEIbHOE OTHOILIEHUE K
HEMPEPHIBHOMY 00pPa30BaHUIO KaK YCJIOBHIO

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




ycnenHon npodecCHOHANIBHON U 00IIECTBEHHOM
JIeSITEIILHOCTH;

- TFOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITEIIbHON TBOPYECKOW M OTBETCTBEHHOU
JeSITEIILHOCTH;

- TOTOBHOCTH K KOJUICKTUBHOM paboTe,
COTPYJHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeIbHON, 0OIIECTBEHHO TIOJIC3HOU, YIEOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHOM U IPYTUX BUAAX
JeSITEIbHOCTH;

- OTHOIIIEHHUE K MPOheCCHOHATBHOM
NEATEIbHOCTA KaK BO3MOXHOCTH Y4acTHs B
pelIeHUH JTUYHBIX, OOIICCTBCHHBIX,
rOCYJapCTBEHHBIX, OOIIIEHAIIMOHAIILHBIX TTPOOJIEM.

OcBoeHue coiepkaHus y4eOHON TUCIUILIUHBI
«Marematuka (yriayOiaeHHBIH YPOBEHD )»
o0ecreunBaeT JOCTHKEHUE CTYACHTaMU CIIETYIOIINUX
PE3yJIbTATOB:

MeTanpeIMeTHbIX:

— YMEHHUE CaMOCTOATEILHO ONPECIISTh eNn
JESITETPHOCTH M COCTaBIISATH IUIAHBI JESTEIHHOCTH;
CaMOCTOSTEIILHO OCYIIECTBIIATh, KOHTPOJIUPOBATH
U KOPPEKTHPOBATH ICSITCIBHOCTD; HCIIOJIB30BaTh BCE
BO3MOYKHBIE PECYPCHI JUTSI TOCTHYKCHUS
MTOCTABJICHHBIX IICJICH U pean3aIiuy TIaHOB
NeSATETLHOCTH;, BRIOUPATh YCIICIITHBIC CTPATETHH B
Pa3TUYHBIX CUTYAIIHSX;

— yMEHHUE POYKTUBHO O0IIATHCA U
B3aMMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM
JeSTeTbHOCTH, YUUTHIBATH MO3UIIUU IPYTUX
YYaCTHHUKOB JCSATEIBHOCTH, dPPEKTUBHO pa3peiiaTh
KOH(JIUKTBI;

— BJIaJICHUC HaBBIKAMU MTO3HABATCIILHOM,
y4eOHO-HCCIIeI0BATEILCKON 1 TPOSKTHOM
JESATETBPHOCTH, HAaBBIKAMHU Pa3pEIICHUs MPOOIIeM;
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1ad,
MIPUMEHEHUIO PA3IUYHBIX METOIOB TIO3HAHUS;

— TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOATENbHON MHPOPMAIIMOHHO-
MMO3HABATEIILHOM JCSATCIIBHOCTH, BKITFOYAsi YMCHHUE
OPHEHTHUPOBATHLCS B PA3IMIHBIX UCTOYHHUKAX
uH(pOpMaIU, KPUTUIECKU OLICHUBAThH U
MHTEPIPETUPOBATh UHPOPMALINIO, MOTYyYaAEMYIO U3

® WHIWBHUIyaJIbHBIC
(pOHTANIbHBIE ONPOCHI;

® MaTeMaTHYEeCKUN
JTUKTAHT,

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




Pa3JIMYHBIX UICTOYHUKOB;

- BJIAJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHUE
SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOK) TOUKY
3pEHUs, UCIIOIb30BATh AICKBATHBIC SI3bIKOBBIC
CPEACTBA;

— BJIaJICHUE HABBIKAMU MO3HABATEIbHOMN
pedaexcnn Kak OCO3HAHUS COBEPIAEMbIX JEHCTBUN
Y MBICJIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHWU, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX I03HABATEJIBHBIX 3a]1a4 U CPEACTB IS UX
JOCTHKECHUS;

- LIEJICYCTPEMIIEHHOCTD B IIOUCKAX U
MIPUHSATUU PEIICHU, COOOPa3UTEILHOCTD U
MHTYHULYS, Pa3BUTOCTh ITPOCTPAHCTBEHHBIX
MPEICTABICHUM; CITIOCOOHOCTh BOCIPUHUMATD
KpacoTy U FTapMOHUIO MUDA.

OcBoeHue cojiepKaHus yueOHOM AUCITUTUTUHBI
«Marematuka (yriyOiaeHHbI YPOBEHD )»
o0ecrieuynBaeT JOCTH)KEHNE CTYICHTAaMU CJIEIYIOIINX
PE3yIIbTaTOB:

npeAMeTHbIX:

- c(OpPMHUPOBAHHOCTH MPEACTABICHUI O
MaTeMaTHKe KaK 4YaCTU MUPOBOM KYJIBTYPhl U MECTE
MaTeMaTUKH B COBPEMEHHOW ITMBHUIIA3AIIIH,
croco0ax ONucaHus SIBJICHUI pealbHOTO MHpa Ha
MaTEMaTHUYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUHN O
MaTEeMaTHYECKHX MOHATUAX KaK BaXKHEHIIIHX
MaTEMaTHUYECKUX MOJIEISIX, TTO3BOJISIOIINX
OTUCHIBATh U U3y4aTh pa3HbIe MPOLIECCHI U
SBJICHUS; TOHUMaHUE BO3MOKHOCTH
aKCMOMATHUYECKOI0 NOCTPOEHUSI MAaTEMaTHUYECKUX
TEOPHUL;

— BJIaJICHUE METOJaMH JI0Ka3aTeIbCTB U
JIITOPUTMOB PEIICHUs, YMEHUE UX TPUMEHSITh,
MIPOBOIUTH JTIOKA3aTEIbHBIE PACCYKICHHS B X0/1€
pelieHus 3a1aq;

— BJIaJICHUE CTaHJAPTHBIMU MPUEMaMH PEIICHHUS
PaIMOHATILHBIX M UPPAIMOHATBHBIX, TOKA3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHHUU U
HEPABEHCTB, X CUCTEM; UCTIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIC JISI IOMCKA
MyTH PEUICHHs] U WUTIOCTPAIH PELICHUS] ypaBHEHUN
Y HEPaBEHCTB;

® WHIUBHUIyaJIbHBIC
(hpoHTATBHBIE OMPOCHI;

® MaTeMaTHYEeCKUN
JTUKTAHT,

CaMOTMPOBEPKa;
B3aMMOTIPOBEPKA;
TECTUPOBAHUE;
npakTuyeckas paboTa;
KOHTpOJIbHas paboTa;
BHEAyAUTOpPHAs

caMOCTOsITe/IbHAs padoTa.
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— c(hOpMUPOBAHHOCTH MPECTABIEHUN 00
OCHOBHBIX MOHATHUSAX MaTEMaTUYECKOTO aHAIU3a U
UX CBOMCTBAX, BJIaJCHUE YMEHUEM XapaKTEpPU30BaTh
noBeieHre (QYHKIIMM, UCMOIb30BAHUE TOJTYyUYEHHbIX
3HAHUU JJIS1 ONIMCAHUS U aHAJIU3a PEealIbHbIX
3aBUCHUMOCTEH;

— BJIAJICHUE OCHOBHBIMH MOHSATHUSIMH O IUIOCKUX
Y TIPOCTPAHCTBEHHBIX TEOMETPUUIECKHUX (PUTYpax, UX
OCHOBHBIX CBOMCTBaX; COOPMUPOBAHHOCTH YMCHHUS
pacno3HaBaTh reOMeTpUYECKre PUrypsl Ha
yepTekax, MOJIEISAX U B PEaJIbHOM MHUPE;
IPUMEHEHUE U3YUYEHHBIX CBOMCTB I'€OMETPUUYECKUX
¢buryp u hopmys A pelIeHUs TeOMETPUIECKUX
3a71a4 U 3a/]1a4 C IIPaKTUUECKUM COJIEPKaHUEM;

- c(hOpPMHUPOBAHHOCTH MPEICTABICHUM O
MpoLeccax U SBJIEHUSIX, UMEIOIINX

BEPOSITHOCTHBIN XAPAKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTAX B PEATIbBHOM MHPE, OCHOBHBIX
MOHSTHUAX JIEMEHTAPHOW TEOPUU BEPOATHOCTEN;
YMEHUHM HAXOJUTh U OLICHUBATH BEPOATHOCTHU
HACTYTUICHUS COOBITHI B MPOCTEHIIINX
MIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTHUKHU CIIyYalHBIX BEJINYNH;

- BJIaJICHUE HABBIKAMU HCIHOJIb30BaHUs
TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IMPU PELICHUU
3a1ad4.

B pesynbTaTe 0CBOCHUS TUCITUTIINHBI 00y4YarOIIHiCs
JIOJI’KEH 3HATh:

- 3HAYCHHUE MAaTEMATUUECKOW HAYKH IS
pelIeHus 3a7a4, BOSHUKAIOIIUX B TEOPUU U
MPAKTUKE; IIUPOTY U B TO KE BPEMSI OTPAHUYECHHOCTD
MPUMEHECHUSI MATEMATUYECKUX METOJIOB K aHAIU3Y U
HCCJIEIOBAHUIO MPOLIECCOB U SIBICHUI B MPUPOJIE U
OOILIECTBE;

— 3HAYCHWE MPAKTUKHA U BOIIPOCOB,
BO3HMKAIOIIMX B CAMON MaTEMaTHUKE IS
(hopMHUpPOBAHUS U Pa3BUTHS MATEMATHICCKON HAYKU;
HWCTOPUIO PA3BUTHS MMOHITHUS YHUCIa, CO3/ITaHUS
MaTeMaTHYECKOI0 aHaJIn3a, BOSHUKHOBEHUS U
pa3BUTHUS TEOMETPUH;

— YHUBEPCAIIbHBIN XapaKTep 3aKOHOB JIOTUKHU
MAaTEMAaTHUYECKUX PACCYKIAECHUN, UX IPUMEHUMOCTb
BO BCEX 00JIaCTIX YEJIOBEUECKOM JICSITEILHOCTH;

— BEPOSITHOCTHBIN XapaKTEP Pa3IUUHBIX

® VHINBUAYaTbHBIC
(pOHTANIbHBIE ONPOCHI;

® MaTeMaTUYECKHii
JUKTaHT;

CaMOIIPOBEPKa;
B3aMMOITIPOBEPKA;
TECTUPOBAHUE;
npakTuyeckas padora;
KOHTpOJIbHasA paboTa;
BHEAyIUTOpHAs
caMOCTOsITeIbHas padoTa.




IPOLIECCOB OKPY>KAIOIIETO MUPA.

B pe3ynbTaTe 0CBOCHUS AUCIUIIIIMHBI 00yUYarOIIUIACs
JOJDKEH YMETh:

Auredpa:

— BBITIOJHSATH apu(METHIECKUE NeHCTBUS HAJL
YUCJIAMH, COYETas] YCTHBIE U MMCbMEHHBIE IIPUEMBI;
HaXOJIUTh NMPUOJINKEHHBIE 3HAYEHUS BETUUHMH U
MOTPEUTHOCTH BBIYMCIICHHM (a0COJIIOTHAS U
OTHOCHTEJIbHAS); CPABHUBATh YMCIIOBBIE BHIPAKEHUS;
- HaXOJUTb 3HAYEHUS KOPHS, CTEIICHH,
jorapudma, TPUrOHOMETPUYECKUX BbIPAKEHUN Ha
OCHOBE OIIPENIEIICHNUS, UCITONIb3YsI IPH
HE00XOAMMOCTH HHCTPYMEHTAJIbHBIE CPENICTBA;
MOJIb30BATHCS MPUOJIMKEHHON OLIEHKOU MPU
MPaKTUYECKHUX PACUETax;

- BBITIOJIHATH TPEOOPA30BaHUs BBIPAKEHUH,
npuUMeHsist GOpMYJIbl, CBS3aHHBIE CO CBOMCTBAMU
CTENEHEH, JIOrapupMoB, TPUTOHOMETPUUECKUX
GyHKIMH.

DOyHKUUM U TpapuKu:

- BBIYMCIISITh 3HAUE€HUE (PYHKIMU 10 33JaHHOMY
3HAYEHUIO apryMEHTa IpU pa3IMyHbIX CIoco0ax
3a1aHus QYHKITUH;

- ONPENEIATh OCHOBHBIE CBOMCTBA YUCIOBBIX
(GyHKUMIA, WIUTFOCTPUPOBATH X Ha rpaduKax;

- CTPOUTH rpaMKH U3YUEHHBIX PYHKIUH,
WJUTIOCTPUPOBATH MO rpauKy CBOMCTBA
AIIEMEHTapHbBIX (PYHKIUH;

- UCIOJIb30BaTh MOHATUE (PYHKIUH JJISI
OMMCAaHMS U aHAJIN3a 3aBUCUMOCTEN BEJIMYUH.
Havana maremMmaTH4eckoro anajamsa:

- HaXOJUTh TPOU3BOIHBIE 3JIEMEHTAPHBIX
GbyHKIIHIA;

- MCII0JIB30BAaTh IPOU3BOIHYO I U3YUECHUS
CBOMCTB (DYHKLIMI U TOCTPOEHUS TpaUKOB;

— NPUMEHSITh TPOU3BOIHYIO 1JIsl MPOBECHUS
NpUOMKEHHBIX BBIUMCICHUN, pelaTh 3a1a4u
MIPUKJIAAHOTO XapaKkTepa Ha HaX0XKICHHE
HauOOJIbILIEr0 ¥ HAMMEHBIIETO 3HAUCHNUS;

- BBIYHCIIATH B IPOCTENIINX CIIy4astX IUIOMAAH
1 00bEMBI C UCTIOJIb30BAHUEM OIPEACIIEHHOTO
MHTErpana.

YpaBHeHUA M HEPABEHCTBA:

- pelaTh pauroHalIbHbIE, IOKA3aTEIbHBIE,

® WHIUBUAyaJIbHBIC
(bpOHTAILHBIE ONPOCHI;

® MaTeMaTUYECKHIA
JTUKTAHT;,

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




norapupMuuecKue, TPUrOHOMETPUUYECKHE
YpaBHEHUS, CBOAAIINECS K THHCHHBIM U
KBaJIpAaTHBIM, a TAK)KE aHAJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

— UCII0JIb30BaTh I'payUueCKUil METO T peleHus
ypaBHEHUI U HEPABEHCTB;

— M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH
pEIIeHNS YpaBHEHUH, HEPABEHCTB U CHCTEM C IBYMS
HEH3BECTHBIMU;

— COCTaBJISITh U pelIaTh YpaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHUCJIE MPUKIIATHBIX )
3a/layax.

KoMOuHaTOpuKka, CTATUCTHKA U TEOPUSA
BEPOSITHOCTEH:

— peraTh IpocTerIie KOMOMHATOPHEIE 3a/1a91
METO/IOM Tiepebopa, a TAKXKE C UCIIOIb30BaHUEM
U3BECTHBIX (OPMYIT;

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

I'eomerpus:

— pacro3HaBaTh Ha YEPTEKAX U MOJCIIAX
MIPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCUTH
TpEXMEPHbIE OOBEKTHI C UX OMUCAHUSIMU,
M300paKEHUSIMU;

— OIMCHIBATh B3aUMHOE PACTIOJIOKCHHE TTPSMBIX
Y TUIOCKOCTEH B MMPOCTPAHCTBE, apTYMEHTHPOBATH
CBOM CYXKIEHUS 00 3TOM PacCIlONIOKEHUH;

— aHAIM3UPOBATH B MPOCTEHIIINX CITydasx
B3aMMHOE PACTOJI0KEHNE OOBEKTOB B TPOCTPAHCTBE;
- M300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U
KPYTJIbIC TeJ1a; BBIMOIHATE YUEPTEHKH 0 YCIIOBUSIM
3aj1ad;

— CTPOUTH MPOCTEHIIHE CEUCHHS KyOa, TPU3MEI,
ApaMU/IbL;

— peniaTh MIaHUMETPUIECKUE U TIPOCTEHIITNE
CTEpEOMETPUYECKHE 3a]]a4l Ha HaXO0XKICHUE
T€OMETPUUYCCKUX BEIMYUH (JJIMH, YTIJIOB, TUIOIIAICH,
00bEMOB);

— WCITOJIB30BaTh TIPH PEIICHUN
CTEPEOMETPHUSCKHX 3aJ1a4 INTAHUMETPHUCCKHEC
(haKkThl 1 METOBL;

— IPOBOJUTH JIOKA3aTeNIbHbIE PACCYKICHUS B




| X04€ pCICHUs 3a1a4.

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

4.2.1. Cucrema OLlCHUBAaHMA PE3yJbTaTOB BbBINIOJHCHUA 3anaHm“4
OHGHI/IBaHI/IC PE3YJILTATOB BLIIIOJIHCHW A SaﬂaHI/Iﬁ HpOMG)KyTO'-IHOﬁ aTTeCcraun
OCYHMCCTBIIACTCA HAa OCHOBC CIICAYIOIUX ITPUHITUIIOB!

— JOCTOBCPHOCTU OICHKH — OICHHBACTCA YPOBCHbL C(l)OpMHpOBaHHOCTI/I

3HaHUW, YMEHUH, IPAKTHUECKOTO OMbITa, 00IUX U MpodeccnoHaTbHBIX
KOMIIETEHLIUM, TPOJAEMOHCTPUPOBAHHBIX OOYYAIOIIMMUCA B  XOJE
BBINIOJIHEHUS 3aaHUS;

aJCKBATHOCTU OLEHKM — OILICHKA BBIIOJIHEHUS 3aJaHui JOJDKHA
IPOBOJUTHCA B OTHOUICHHM TE€X KOMIETEHLUHUN, KOTOPbIE HEOOXOIUMBI
ig >(QQPEKTUBHOTO BBINOJHEHUS 3a/laHus; HAJIEKHOCTU OLCHKU —
CUCTEMa OLICHUBAHUS BBIOJTHEHUS 33JaHUI JOJIKHA 001a/1aTh BEICOKOM
CTENEHbIO YCTOMYMBOCTH TPH HEOJHOKPATHBIX OLEHKAaX YpPOBHS
c(OpPMHUPOBAHHOCTU 3HAHMI, YMEHHI, MPAKTUYECKOTO OIbITa, OOUIUX U
po¢heCCUOHANIBHBIX KOMITETCHITUN 00yJaromuxcs;

KOMILJIEKCHOCTH OLIEHKM — CHUCTEMa OLIEHWBAHMS BBIITOJHEHHS 3aJaHHM
JIOJDKHA ~ TO3BOJISITH ~ WMHTEIPAaTUBHO  OLEHUMBAaTh  oOumme
npodecCHOHAIbHBIC KOMIIETEHIIMHM 00yYaroIuXCs;

OOBEKTUBHOCTH OLEHKH — OIICHKA BBINIOJHEHHUS KOHKYPCHBIX 3a/laHui
JOJIKHA OBITh HE3aBHUCHUMOW OT OCOOEHHOCTEH MpodeccHoHaIbHOM
OpPHEHTAlMU WM MPEANOYTEHUN NPENOAABATENEH, OCYLIECTBIIIOLIINX
KOHTPOJIb UJIM aTTECTALIUIO.

[Ipy BBINOJHEHUMH TPOLEAYpP OLEHKH 3aJaHU HMCMOJB3YIOTCS CIEAYIOIIHE

OCHOBHBIC MCTOABI:

— METOJ pacuera NepBUYHBIX OAJIOB;
— METOJ] pacueTa CBOJIHbIX 0aJIIOB.
Pe3ynprarel BBINOJIHEHUS 3aJaHAM  OLECHHUBAKOTCS B COOTBETCTBUU C
pa3pabOTaHHBIMU KPHUTEPUSIMH OIICHKU. Mcronb3yeTcss maTtubauibHas IIKajia Jyis

OIICHUBAHUS PE3YIbTATOB O0YUCHHS.

[lepeBoa mnATHOAIBHOM 1Kl y4YeTa pe3yJbTaTOB B MNATHOAUIBHYIO

OLICHOYHYIO IIKaIYy:

Onenka

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

Omnenka 3 «yI0BICTBOPUTEITHLHOY 3-3,5

OreHka 2 «HEYOBIETBOPUTEIHHO <29




IToxka3zaTe/id M KPUTEPUU OLCHUBAHUSA KOMIIETCHIIU A
[Toka3zaTenu W KpUTEPUU OLICHUBAHUSA KOMIIETCHIIMHA OTPAKCHbI B KOMILICKTE
KOHTPOJIbHO-OIIEHOUHBIX cpenacTB ([Ipwioxkenne 1) w XxpaHIATCS B IPEIMETHO-
[IAKJIOBOM KOMHCCHUH.

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

MeToanueckue MaTepuaJIbl
Meroauueckie  Marepuaibl, ONPEIACISAIONUE  TPOIEAYPhl  OICHUBAHUS
pe3ynbTaTOB  OOydYEHHS  XapaKTepU3yIomux  (GOPMHpPOBAHHWE  KOMITCTCHITHHA
MIPEACTABJIICHBl B METOJWYECKHX PEKOMEHAAIMAX IO BBITIOJHEHUIO MPAKTHYECKHUX
pa6ot (Ilpunokenue 2) u camocTosATeNIbHBIX paboT ([Tpunokenue 3) U XpaHATCS B
MPEAMETHO-ITUKIIOBON KOMUCCHH.



