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1. ITACIIOPT
paboueil MporpaMMbl y4e0HOH U CIUIUTHHBI

Matemaryka: anrebpa ¥ Hadajla MaTeMaTAYeCKOro aHajn3a,
reoMeTpus

1.1. O6sacTh NpUMeHeHUs1 paboyeil MPporpaMMsbl y4eOHOM AUCHUTTHHBI

PaGouass mporpamma  yueOHOW  guctmryimHel — «MaTematwka:  anrebpa,  Hadasa
MaTeMaTUueCcKoro aHaju3a, TeoMeTpHus» COOTBeTCTByeT eziepaJbHOMY TOCYAapCTBEHHOMY
oOpa3oBaTe/lbHOMY CTaHJAPTy CpeAHero (rosiHoro) ooOijero o006pa3oBaHUs, YTBEP)KIEHHOMY
npuka3zoM MuHoOpHayku Poccuu ot 17 mas 2012 r. Ne 413 «O6 ytBepxkaeHnu (enepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAapTa cpefHero (ToHOro) ob1ero o6pa3oBaHUs».

[Tporpamma o0irie00pa3oBaTelbHOM yueOHOW AMCLUIUIMHBI «MaremaTvka: aareOpa, Hauana
MaTeMaTUueCKOro aHaju3a, TreoMeTpus» TpeJHa3HaueHa [/as UW3yuyeHWsT MaTeMaTUKd B
nipodeccroHa bHBIX 00pa30BaTe/bHbIX OpraHM3aLUsIX, peanru3yrolx 0bpa3oBaTe/bHYI0 MPOrpammy
cpenHero obimiero obpa3oBaHusi B TipeZiesiaX OCBOEHHSI TMPOTPaMMbl TOJTOTOBKU CIEIMaIMCTOB
cpeanero 3BeHa (ITTICC3) Ha 6a3e OCHOBHOTO 00IIlero 0Opa3oBaHus TIPU MOATOTOBKE CIEIMaIMCTOB
CpeJiHEero 3BeHa.

[Tporpamma pa3paboTaHa Ha ocHoBe TpeboBaHuii ®I'OC cpeaHero o6iero obpa3oBaHus,
MIpebsIB/IIEMBIX K CTPYKTYpe, COJEepXXaHWI0 U pe3yjbTaTaM OCBOeHHs Y4ueOHOW AUCILUTUTUHBI
«MaremaTuKa: anrebpa, Hauaja MaTeMaTU4YeCKOrO aHalau3a, TeOMeTpus», B COOTBETCTBUU C
PekoMeHZALIMSIMU TI0 OpraHK3al[uH TI0Ty4YeHus: cpefiHero obiiero o6pa3oBaHus B Tpe/iesiax OCBOEHUS
obpa3oBare/bHBIX TIPOrpaMM CpefHero TpodeccroHanbHOrO 0oOpa3oBaHWs Ha 0a3e OCHOBHOTO
obmero obpa3oBaHusi C ydyeTtoM TpebOoBaHHI (efiepasbHBIX TOCYJApCTBEHHBIX 00pa3oBaTeIbHBIX
CTaHJAPTOB M TIOJAy4YaeMOW TipodecCMy WM CreLyaJbHOCTH CpefHero mpogeccruoHaabHOro
obpa3oBanus (mMMcbMo [lerapTaMeHTa rOCy/IapCTBEHHOW TOJMUTUKU B cdepe TOATOTOBKUA pabounx
kagpoB u [AT10 MunobpHayku Poccun ot 17.03.2015 Ne 06-259).

[Tporpamma yueOHOM JUCLMIUIMHBI «MaremaTtuka: anrebpa, Hadala MaTeMaTHYeCKOTO
aHajM3a, TeOMeTpUs» SIBJISIeTCSI OCHOBOW [ijis pa3paboTKM paboumx TporpaMM, B KOTODPBIX
npodeccroHabHbIe 00pa3oBaTe/lbHbIe OpraHU3alliy, peay3yroliye 00pa30BaTe/bHYIO MPOrpaMMy
cpeaHero obmiero obpa3oBaHuss B Tipeziesiax ocBoeHuss IITICC3 Ha 0a3e OCHOBHOTO 00II€T0
oOpa3oBaHMsl, YTOUHSIOT COjiep)KaHWe yueOHOro Marepuasa, TOC/Ie[0BaTeJlbHOCTh €ro HM3yuyeHus,
pacripesiesieHrie yueOHBIX UYacOB, BUZBI CaMOCTOSITENIbHBIX Pa0OT, TeMaTWKy TBOPYECKHX 3a/laHUM
(pedepaToB, [OKIaf0OB, WHAWBUYANbHBIX TPOEKTOB U T. I.), yUWThIBasi CIielM(dUKy Iporpamm
MO/JTOTOBKA  KBa/M(UIMPOBAHHBIX pabouMX, CAyXKalux W CHeLyanydCTOB CpeiHero 3BeHa,
OoCcBavBaeMoM TMpodecCruy WK CrieliuabHOCTH.

[TporpaMMa MO’KeT WCII0/Ib30BaTbCsl APYTUMM TpodecCcuoHalbHBIMKA 00pa30BaTe/IbHbIMU
OpraHu3salysIMy, pean3yroMyd 00pa3oBaTe/ibHYI0 Mporpammy cpeaHero obiero obpa3oBaHusi B
nipezienax ocBoenusi IITICC3 Ha 6a3e 0CHOBHOTO 00111er0 00pa30BaHMsI.

1.2 Mecto yueOHoM JUCLUIIIUHBI B CTPYKTYype OCHOBHOM

npodeccoHaILHONM 00pa3oBaTe/IbLHOM MPOrPaMMBbI

PabGouasi mporpammMa peanu3syetcs B ripegenax ocBoenuss OITOIT CITO Ha 6a3e OCHOBHOTO
obmiero obpa3oBaHusi C TosyueHWeM cpezaHero obinero obpasoBanust (ITIICC3) u u3yuaercs B
ob1rieobpa3oBarelbHOM LHKJIE.

HNanHasi  yuebHasi  AuciuIuiMHa  BXoAuT B coctaB  BA3OBBIX JACLATIIVH
obirieobpa3oBarenpHoro 1ukia IMIICC3.

1.3. Henu u 3afaun y4eO0HOW AUCHUIUIMHBI — TPe0OBaHHMs K pe3y/IbTaTaM
OCBOEHHUA YUeOHOM AU CIUITHHBI:



Lesien:

1.

2
3.
4

Pabouasi mporpamma y4eOGHOW AMCLUIUIMHBI OPHEHTHPOBAaHA Ha [OCTM)KEHHE CJIeAYIOIINX

obecrieyeHre CcHOPMUPOBAHHOCTA TPE/CTaBI€HUM O COLMAIBHBIX, KY/JIbTYDHBIX U
HCTOpUUeCKUX (hakTopax CTAaHOBJIEHUS] MaTeMaTUKU;

obecrieyeHre CHOPMHUPOBAHHOCTH JIOTUYECKOTO, alrOPUTMUYECKOTO U MaTeMaTUuecKoro
MBILLLIEHUS;

obecrieyeHre c)OPMUPOBAHHOCTH yMeHHUH TMPUMEHSITh T0JyueHHble 3HaHUS MPU pelLleHud
pa3/MyHbIX 3a/ay;

obecrieueHre  cOPMHUPOBAHHOCTM  TIPeACTaBAeHWA O  MaTeMaTHKe KakK  uacTu
o0111euesI0BeUeCKOl Ky/IbTypbl, YHUBEPCATBHOM SI3bIKE HAyKH, MO3BOJISIOIIEM OMUCHIBATH U
M3yyYaThb peasibHble MPOLIeCCHI U SBIEHUS.

OcBoeHWe  COfiep)KaHUS ~ yueOHOW  [JUCIMIUIMHBI ~ «MaTemaTwka: anrebpa, Haydasa

MaTeMaTHUeCKOro aHa/li3a, reoMeTpusi» obecrieurBaeT AOCTWKEHWE CTYAEHTaMH CJeYOLUX
pe3yJIbTaToB:

1.

JIMYHOCTHBIX:
c(OpMHPOBaHHOCTb TIPEJCTaBJIEHWM O MaTeMaTMKe KaK YHHBEpPCaJbHOM $3blKe HayKH,
CpeZiCTBe MO/ie/IMpPOBaHus SIBJIEHUH U MPOLIECCOB, UJesIX U MeTo/jaX MaTeMaTHKY;

MOHMMaHWe  3HAaYMMOCTM  MaTeMaTMKA  [Jid  HAy4YHO-TEXHWYECKOro  Iporpecca,
cpopMUPOBAHHOCTb OTHOILIEHMSI K MaTeMaTHKe KaK K YaCcTH 00ljeue/ioBe4eCcKOl KY/IbTYpPbI
yepe3 3HAKOMCTBO C UCTOpHel Pa3BUTHSI MaTeMaTHKH, SBOJIIOLIME MaTeMaTUUeCKUX UJleH;
pa3BUTHe JIOTUYECKOTO MBIIUIEHHs, TTPOCTPAHCTBEHHOTO BOOOpakKeHWsl, aJrOPUTMHUUECKON
Ky/JbTYpbl, KDWUTHUUHOCTM MBbIIIJIEHHsSI Ha ypOBHe, Heobxogumom [Jys  Oyayiieid
nipodeCcCOHAMBbHOM esATeTbHOCTH, [J1s1 TIPOJ0/DKeHHsT 00pa30BaHMsI M cCaM000pa30BaHus;
OBJIa/leHe MaTeMaTHUYeCKUMHU 3HaHUSMU U yMeHHsIMH, HeoOXOJWMBbIMH B TIOBCEIHEBHOU
)KU3HH, [JI1 OCBOEHMSI CMEXKHBIX eCTeCTBEHHO-HAayUHBbIX [AUCLUIVIMH W JUCLIUIIIVH
npodeCcCUOHANBHOTO LIMK/A, [/ ToJyueHUss oOpa3oBaHUs B 00/1acTsx, He TpPeOyroMX
yriy0/IeHHON MaTeMaTHyeCcKOl MOAr0TOBKY;

TOTOBHOCTb W CMoCOOHOCTH K 00pa3oBaHMIO, B TOM uucjie camooOpa3oBaHHIO, Ha
TIPOTSDKEHUM BCEW JKW3HH; CO3HATe/lbHOe OTHOLIEeHHe K HelpephiBHOMY 00pa30BaHHMIO Kak
YCJIOBHIO YCITeITHOM TTpodecCcHoHaIbHOM 1 00I|eCTBeHHOH /leTeTbHOCTH;

TOTOBHOCTb U CIMOCOOHOCTL K  CAMOCTOSITE/TbHOH TBOPYECKOM W OTBETCTBEHHOMU
JesITe/IbHOCTY;

TOTOBHOCTb K KO/UIGKTUBHOM  paboTe, COTPyJHMUYECTBY CO CBEPCTHHKaMH B
oOpa3oBaTesibHOM, OOIIeCTBEHHO TI0/e3HOM, yueOHO-MCC/IeoBaTe/IbCKOM, TPOEKTHOW U
JPYTUX BUJAX JleTe/IbHOCTH;

OTHOLLIEHVEe K MNpPO(eCcCUOHAaNbHON [eATe/TlbHOCTU KaK BO3MOXXHOCTU y4YaCTHSl B peLleHUU
JIMYHBIX, 00IIeCTBEHHBIX, TOCY/JapCTBEHHBIX, 001[eHaI[MOHA/IbHBIX TPO0/IeM;

MeTaripeIMeTHbIX:
yMeHUe CaMOCTOSITeIbHO —OTpefieNisiTh 1[eId  JesTeIbHOCTU U COCTaBJIATh  TI/IAHbI
JesITeTbHOCTA; CAMOCTOSITEJTBHO — OCYIIeCTB/ISITh, KOHTPOJIMPOBAaTh U KOPPEKTHUPOBATh
JesiTe/IbHOCTh; MCTO/bh30BaTh BCE BO3MOJKHBIE pPeCypChl [/Is1 AOCTHXKEHHUs TTOCTaB/IeHHBIX
1[eJiell ¥ peasu3alviy T/IaHOB JIesiTe/IbHOCTH; BBIOMpaTh YCIIelTHble CTPAaTervy B Pa3/IMUHbIX
CUTYyaL[UsIX;

yMeHHe TIPOAYKTMBHO OOINaThCsi W B3aUMOJEMCTBOBaTb B TpOLIECCEé COBMECTHOU
JesiITe/IbHOCTA, YUWTBHIBaTh TO3ULMK APYTUX YYaCTHUKOB [IeSiTeIbHOCTH, 3(h(eKTUBHO
paspeliiaTh KOH(MIUKTHI;

B/aJleHHe HaBbIKaMM TI03HaBaTe/JbHOM, yueOHO-MCCIe/OBaTe/IbCKOH U TIPOEKTHOM
JesTeNTbHOCTA, HaBbIKaMU paspellieHUss TpobsieM; CrocoOHOCTb W TOTOBHOCTh K
CaMOCTOSITeJTLHOMY TIOMCKY METOZIOB pellleHus] TIPaKTUYeCKWX 3ajay, TPUMeHeHUI0
Pa3/IMYHBIX METO/IOB ITO3HAHWS;

yMeHUe CaMOCTOSITeNIbHO OTpefieNisiTh 1[eid  JesTeIbHOCTU U COCTaBJIATh  TIIAHbI
JesITeTbHOCTA; CAMOCTOSITEJTBHO —OCYIIeCTB/ISITh, KOHTPOJMPOBAaTh U KOPPEKTHUPOBATh
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JlesiITe/IbHOCTb; MCIO/b30BaTh BCE BO3MOJKHbIE DPeCypChl [/Isl JOCTHD)KEHHsSI IOCTaB/IeHHBIX
1eJield ¥ peayM3aliy TJIaHOB JIesITe/IbHOCTH; BBIOMpATh yCIelTHble CTPAaTerny B Pa3/MYHbIX
CUTYyaLUsiX;

TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEJIbHOM  MH(OpPMAalLMOHHO-TI03HABATEeTbHON
JlesITe/IbHOCTH, BKJIFOUYasi yMEHUE OPUEHTUPOBAThCS B PA3/IMUHBIX UCTOUHMKAX MH(OpMaLUY,
KPUTUYECKU OLleHMBAaTb W MHTEPIpPeTHpOBaTh WMH(OpMALMIO, MOJyuyaeMyl M3 pas3/InyHbIX
VICTOYHUKOB;

B/IaJIeHVe S3bIKOBBIMU Cpe/ICTBaMH: YMEeHHe SICHO, JIOTUYHO U TOYHO H3/laraTb CBOK) TOUKY
3peHwusi, UCI0J/Ib30BaTh aJleKBaTHbIE SI3bIKOBbIE CPe/ICTBA;

B/Ia/leH’e HaBbIKaMU M03HaBaTe/IbHOM pedieKChY Kak 0CO3HAHKS COBepIllaeMbIX /1eHCTBUN U
MBIC/IUTE/IbHBIX TIPOLIECCOB, WX pe3y/bTaTOB W OCHOBaHWM, TDaHUL] CBOEro 3HaHUS U
He3HaHWs, HOBBIX [T03HaBaTe/IbHBIX 3a/la4y U CPeJICTB /I UX JOCTYKEHUS;
1[eJIeyCTPEM/IEHHOCTb B TIOMCKaX W TIPUHSTUM pellleHul, coo0pa3suTe/lbHOCTh U WHTYULMS,
Pa3BUTOCTb TPOCTPAHCTBEHHBIX TMPeACTaB/eHNUH; CIIOCOOHOCTh BOCIIPUHMMATL KPacoTy U
rapMOHUIO MUpa;

rpeIMeTHbIX:
Cc(OpMHPOBAHHOCTb TIPe/CTaB/AeHN O MaTeMaTHKe KaK 4aCTH MHUPOBOM KyJ/IbTYpbl U MecTe
MaTeMaTUKH B COBpPeMEeHHOM LIMBUIM3alUY, criocobax OMMcaHusi siBJIeHWH peasbHOTO MUpa
Ha MaTeMaTHyeCcKOM Si3bIKe;

c(OpMHPOBAHHOCTb TIPEJCTAB/JIEHMN O MaTeMaTUUeCKWX IOHATHUAX KaK Ba)KHEMIINX
MaTeMaTHUUeCKUX MOJe/sX, TO3BOJISIOLIMX OINMChIBaTh M M3yuyaTb pas3Hble MpOLlecChl U
sIB/IeHUs; TIOHMMaHHWe BO3MOXXHOCTHM aKCHOMAaTUueCcKOro IIOCTPOEHHsI MaTeMaTH4eCKUX
TeopuH;

B/a/leHMe MeTOZJaMU [l0Ka3aTejlbCTB U aJrOPUTMOB DpeLIeHUs, yMeHWe HUX TMPUMEHSTh,
NIPOBO/IUTH [lOKa3aTesbHble PACCYKJeHHUs B XO/le pellleHus 3a/iau;

B/a/leHMe CTaHJAPTHbIMA TpYeMaMH pellleHHs palMOHa/bHbIX W HppaLMOHAJIbHBIX,
TI0Ka3aTesbHbIX, CTENeHHbIX, TPUTOHOMETPUUECKUX YPaBHEHUM U HEpaBeHCTB, UX CUCTEM;
VICTI0/Ib30BaHME TOTOBbIX KOMIBIOTEPHBIX TPOrpaMM, B TOM 4YMC/e [/ TMOMCKa MyTH
pelleHysl M WUTIOCTPAaL{UK pellieHUs] ypaBHeHUM 1 HepaBeHCTB;

c(OpMUPOBAHHOCTh Tpe/ICTaB/eHU 00 OCHOBHBIX TOHSITUSX MaTeMaTUYecKoro aHajau3a u
VX CBOMCTBAax, BaJleHHe YMeHHeM XapaKTepu30BaTh IOBeJieHWe (PYHKI[MM, MCII0/Ib30BaHUe
TI0JTyUYeHHbIX 3HAHUM /ISl OTIMCaHUs M aHa/InM3a peajibHbIX 3aBUCUMOCTEN;

B/a/ileHle OCHOBHBIMM TOHSTUSIMHU O IUIOCKMX M TPOCTPAHCTBEHHBIX TeOMeTpPUYeCcKUX
¢urypax, HX OCHOBHBIX CBOMCTBax; C(OPMHPOBAaHHOCTb YMEHHUSl PpacliO3HaBaTh
reomMeTpuueckue (UIrypsl Ha 4YepTe)kaX, MOZeIsIX M B peajbHOM MUpe; TpUMeHeHHUe
V3y4YeHHbIX CBOWCTB TeoMeTpuYecKuX (Guryp v ¢GopMyna [/s pelleHus] FeoMeTpUUeCcKUX
3ajiau U 3a/jau C MpakTUUeCKUM COZlep>KaHueM;

c(hOpMHPOBaHHOCThH TPE/CTaBIeHUI O TpoLeccax W SIBJEHUSIX, UMEIOLIUX BepOSTHOCTHbBIN
XapakTep, CTaTUCTUUeCKHMX 3aKOHOMEPHOCTSIX B peajbHOM MHpe, OCHOBHBIX TOHSATHUSX
3/7IeMEeHTapHOM TeOpUM BepOATHOCTEW; YMEHMM HaxoJuTb U OLeHUBaTb BEPOSITHOCTH
HACTYIUIEHWSI COOBITWH B  TPOCTEHIIMX TPAKTUYECKUX CUTyallUsiX W  OCHOBHBI®
XapaKTepUCTUKY CJyYalHbIX BeJIMUVH;

B/la/ileHNe HaBblKaMU HCIO/Ib30BaHUSI TOTOBBIX KOMITBIOTEDHBIX TPOTrpaMM IpU pelleH’d
3ajau.

1.4. PekomeH/lyeMOe KOJMYECTBO UacOB Ha OCBOEHHe TPUMEPHOM TMporpamMmbl yuyeOGHOM
JOUCLUIIVHBL:



BCEro 4acoB | 234 | B TOM YHCJIe

MaKCUMaJIbHOW y4eOHOI Harpy3Ku 00yuaroIerocst | 234 | 4yacoB, B TOM UHCJIe
00s13aTeTbHOM ayIUTOPHOM yueOHOM Harpy3Ku 00yJaroIerocs [ 156 | vacos,
CAMOCTOSITe/TBHOM paboTs! 0Gyuarowerocs | 78 | vacos;

[Koauuecmeo uacos Hocumcs 8 coomgemcmauu ¢ papouum yueOHbIM NIAHOM cneyuanbHocmu]

2. CTPYKTYPA Y1 COJAEPKAHUE YUEBHOU JUCITUTIIHBI
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2.1. O0bpeM yueOHON JUCHUIUTHHBI U BU/IbI y4e0HOH padoThI

Ne Buj yueOHo¥M paboThI O6bem
4acoB
1 MakcumanbHast yueOHasi Harpy3ka (Bcero) 234
2 OObs13aTeibHas ayIUTOpHasi yuebHast Harpy3Ka (Bcero) 156
B TOM YMCJI€;
2.1 JIEKI[U 72
2.2 CeMHHApCKUe U MpaKThUuecKre paboThl 84
3 CamocTosiTenibHast paboTa oOyuaromierocsi (BCero) 78
B TOM YUCJIE:
Ykasbigaromes opyaue 8udbl CAMOCMosimenbHOU pabombl Npu UX HAAUYUU
WtoroBasi arrectaiusi B popMe 3k3ameHa Il cemecTp
Ntoro 234




2.2. TemaTU4eCcKuil IJIaH U CO/ilep)KaHHue yueOHOM AMCIUIITHHBI

OY[1.02. MareMatyka: anrebpa v Hauajga MaTeMaTHYeCKOr0 aHain3a, reOMeTpUst

HaumeHoBaHHe JUCIUILIHHBI

HauMeHoBaHHe Pa3eIoB 1 TeM CojiepxaHue y4e0HOro MaTepHuaa: JeKIHH, CeMUHApPCKHe (MPaKTHYeCKHe) 3aHATHSA; KOHTPOJIbHbIE O6bem YpoBeHb
PpaboThI; caMocTosATe/IbHasA padoTa 00yJarIuxcs 4acoB OCBOEHHs
1 2 3 4
WHCTPYKTHBHBIA 0630p MporpamMMbl yueOHOW JUCLUIUIMHBI U 3HAKOMCTBO CTYJEHTOB C OCHOBHBIMH YCJIOBUSMH U 1
BropHoe 3aHATHE TpeOOBaHUAMH K OCBOEHUIO 001jeyueOHBIX 1 MPO(eCcCHOHANbHBIX KOMIIeTEeHIIHI.
Paszpen 1. OCHOBBI TPUTOHOMETPHH 32
Tema 1.1. PasuanHas Mepa yria. BpaijaresnsHoe gBukeHne. KocuHyc, CUHYC, TaHTeHC, KOTaHreHC uncia. OCHOBHbIe
Yr/Ibl ¥ Bpamare/bHoe ABIKeHHe, | CBOACTBA TPUTOHOMETPHYECKUX Orepaluii. OCHOBHOE TPUrOHOMETPHYECKOE TOXK/{eCTBO. POPMY/Ibl [PUBEJEHHS. 6 2
TpHUroHOMeTPHYECKHE OTepaijiH. Dopmyiibl ca0KeHuss. Popmyiibl yaBoeHUs. POpMYJIbI [T0JIOBUHHOIO YIJIa.
Ipeo6pasoBanue ITpakTnueckoe 3ansiTie Nel PelleHre npumepos. 2 2
TPHUTOHOMETPHUYECKHX Bblan(EHHﬁ. CamocrosaTebHas pa60Ta. BrimonHeHnve Mnpe3eHTallyi Ha TeMYy: «TpI/IFOHOMETpI/I‘{eCKI/Ie ('bYHKIJI/II/I n ux 4 3
CBOMCTBa».
CgotictBa ¢yHkumit. I'paduku dyHkumii. [Teprioguueckast dyHkuus. Hym GpyHkuuii. Hanbosbliiee ¥ HaMeHbIlee 3 2
Tema 1.2. 3HaueHue QyHKLMMA. [IpoMe)XyTK MOHOTOHHOCTH (DYHKILMI
Tpuronomerpuyeckue dyHKIuH. ITpakTuueckoe 3auaTue Ne2 VicciefoBanue GyHKIH 2 2
KonTpoJsibHas padora: TpuroHoMeTpruueckye rmpeobpa3oBaHusi BEIDKEHHU. 1
TpuroHoMmeTpryeckre ypaBHeHusl. PerieHre ypaBHeHUs. TpUroHoMeTpruuecKue HepaBeHCTBRa.
Tema 1.3. TpuroHomeTpuueckue GopMyJbl croxkeHds1. OAHOpPOAHbIe ypaBHeHus. [IpocTeliiivie TpUroHOMeTpHUYecKUe 5 2
TpuroHoMerpuyeckue ypapHeHusi u | HEPABEHCTBA.
HepaBeHCTBa. IIpakTHueckoe 3ansiTue Ne3 PerteHrie TpUroHOMeTpUYEeCKMX YPaBHEHHI 1 HEPaBEHCTB. 2 2
KonTposibHas padora: TpuroHoMeTpryecKrie YpaBHeHHs 1 HepaBeHCTBa 1
CamocrosTenbHas padora. BeIno/iHeHHe Mpe3eHTalMK Ha TeMy: «CBolicTBa GyHKIMH. I'paduky dyHKIHN». 6
Pa3pen 2. @®yHKOMH, UX CBOHCTBA U 271
rpadukn
OyHKIWY, WX CBOMCTBA U rpaduku. O6acTs onpesesieHNs 1 MHOXKeCTBO 3HaueHWH. Hym ¢yHKImH. 5 1
Tema 2.1. MoHoToHHOCTb. Touku 3KcTpemyMa. Hanbosiblilee ¥ HaviMeHbIlee 3HaYeHusl. O61acTh 3HaUeHHH.
@®ynkiun. Vccnegosanus pynknun. | IIpakTHyeckoe 3ansaTHe Nod VccriejoBaHue GyHKIUY. 2 2
KonTposibHas padora: CeoricTBa YHKIHMH U MX rpadUKU.. 1
CamocrosaTenbHas padora. [Toctpoerue rpaduka GyHKLUUM Pa3THYHBIMU METOAaMHU. 5 2
Tema 2.2. Apudmerrueckure orneparnyy u feicTBus Hag GyHKOusaMU. CrnoxkHas ¢yHKOus. ObpaTHast GyHKLYS.
IIpeo6pa3oBanus ¢yHknmii 1 AelicTBus | VicciefoBaHue U noctpoeHue odpatHoi GyHkuyu. YeTHast, HedeTHast GyHKIMK. B3auMHO - 0OpaTHbIe QyHKIUH. 6 1
Haj HUMH. Cummertpus pyHkuuii 1 | HenpeprIBHOCTD QYHKIMH.
npeoGpasoBanue ux rpaguKos. IIpakTHueckoe 3ansaTHe Ne5 [IpriMeHeHMe TeopeM TipeoOpa3oBaHus rpaMKOB QYHKIUH. 2 2

HenpepsiBHOCTD DyHKIHH.




CojepxaHue yueGHOro MaTrepuaa: JeKLH1, CeMHHApPCKHe (IPaKTHYeCKHe) 3aHATHSA; KOHTPO/IbHBIE O6pem YpoBeHb
HaumeHnoBaHue pa3/je/ioB U TeM
paboThI; caMocTosATe/IbHasA padoTa 00yJarIuxcs 4acoB O0CBOEHHS
1 2 3 4
Pa3pen 3. Hauasia MaTeMaTHYeCKOro 19
a”a/m3a.
[MocnenoBarensHOCTH. [ToHsITHE TpOM3BOAHONU. PopMysibl fUddepeHIpoBaHyst. [Ipor3BOHbIE 37IEMeHTapHbBIX 4 1
dyukimii. ITeppoobpasHasi.
ITpakTHueckoe 3aHaTHEe No6 BhiuniciieHre Tipe/iesia YMC/I0BOM 1TOC/IeZI0BaTeTbHOCTH. 2 2
IIpakTuueckoe 3ausaTue Ne7 Tema. HaxoskzeHue Mpon3BOAHBIX CYMMBI, POM3BeZleHNs], YaCTHOTO, TIPOU3BOJHOM 2 2
CJIOXKHBIX (YHKIWH.
Tema 3.1. KonTtposbaas padota: IIpoussoaHas 1

Hauana MaTeMaTH4eCKOro aHaMM3A. [ ipaxuveckoe sansTHe Ne8 VcCie0BaHHe DYHKIMH U IOCTPOEHHE IPAGHKOB C TOMOIILIO NPOU3BO/IHOM. 2 2
IIpakTHueckoe 3aHsiTHe Ne9 PertteHne 3a7iay, CBA3aHHBIX C ()U3UUECKAM U T€OMETPUUECKHM CMBIC/IOM 2 2
TIPOU3BOJHOM.

KonTtposibHas pa6ora: VccnenoBanve GyHKLIHU C TOMOILBIO TPOU3BOAHON 1
CamocronaTenbHasa padorta. [ToAroToBKa K MPaKTHUECKUM paboTam Mo TemMam: «BbIunc/ieHre orpe/ie/IeHHOro 5 2
HHTerpana», «BelunciieHre HeonpezieJIeHHOTO UHTerpaa»

Pa3pen 4. Pa3ButHe NOHATHS 0 UMC/Ie 14
Hatypanbhble uncna. Lienbie uncna. PaoHanbHble uncia. ApudMeTrueckue orepaly B MHOXKeCTBe 1 1
paLoHaNbBHBIX rcert. [ToHsTre Apobu. [JelicTBust Hag Apobsmu. deiicTBruTenbHOe ynciio. VpparvoHaabHbIe

Tema 4.1. e,
IIpakTnueckoe 3ausaTue NelQ) PasButre MOHSTHS O UKCIIe.
uEﬂbleu“ PaloHa/IbHEIE JHCa. ITpakTnueckoe 3ausitie Nell [lelicTBUTe/IbHBIE YMC/IA 2 2
ACHCTBHTENLHEIE THC/A. KonTposibHas padora: BrluncieHye 3HaueHUH BblpaKeHHUH. Y paBHEHNsI I HepaBeHCTBa. 1
CamocrosTenbHas padora. CocTaB/ieHHe OIIOPHOTO KOHCIIEKTa 110 TeMe: «Llesble ¥ paliMoHabHbIe YKCIa. 2 3
[JeiicTBUTE/IEHBIE UKC/IA»
Tema 4.2. [TpubsrKeHHbIe BbIUKCIeHus. [TpubpkeHHOe 3HaueHuUe. TTorpentHoCcTh prb/KeHHH. KoMIieKcHbIe Umcra. 2 2
IIpub/mKeHHbIE BHIYHCICHHUS. IIpakTHUeckoe 3aHsTHe PellleHue 3a7a4. 2 2
KomnuiekcHble yncia CamocrosTebHasa padora. BollosHeHNe ypaKHEHHS]. 4 3
Pa3zpen 5. VIsmepeHusi B reoMeTpuH. 8
Inomaau minockux duryp. Teopema HeroToHa — JleiibHuiia. ITpocTpaHCTBEHHBIE TeJIa. 3 2
Tema 5.1. IIpakTHueckoe 3ansaTHe Nel2 BrluncieHue onpe/e/leHHbIX U Heollpe/ie/leHHbIX UHTerPaIoB. 2 2
N3mepeHus B reoMeTpuu. IIpakTueckoe 3ansaTue Nel3 Peenve 3azau. 2 2
KonTposibHas pabora: ITeppoobpasHas ¢dyHKiuU. IHTErpas. 1
Paspen 6. CraTucTuKka M Teopus 22
BepPOSITHOCTH
BeposiTHOCTb U ee cBolicTBa. II0BTOpHBIE HUCIIBITAHNSI. 1 1
Tema 6.1. IIpakTuueckoe 3ausaTHe Ne14 KoMOrHaTOpHbIE 3a7aun 2 1,2
JJIeMeHTHI TeOPHH BepOSITHOCTEH. ITpakTueckoe 3ausaTue Nel5 Peienuve 3amau. 2 1,2
ITpakTueckoe 3ausaTue Nel6 PeilieHue 3amau. 2 1,2
Tema 6.2. DnieMeHTHl MaTeMaTH4YecKOU cTaTUCTUKHU. CydaiiHast BeJTMUMHA. 2 1
JJIeMeHThI MaTeMaTHYeCKOH IIpakTHueckoe 3aasiTHe Nel7 MeTo/bl MaTeMaTHYeCKOM CTaTUCTUKY B ITPO(eCcCHOHANbHOM AesiTeTbHOCTH. 2 1,2
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CojepxaHue yueGHOro MaTrepuaa: JeKLH1, CeMHHApPCKHe (IPaKTHYeCKHe) 3aHATHSA; KOHTPO/IbHBIE O6pem YpoBeHb
HaumeHnoBaHue pa3/je/ioB U TeM
paboThI; caMocTosATe/IbHasA padoTa 00yJarIuxcs 4acoB O0CBOEHHS
1 2 3 4
ITpakTnueckoe 3ansTie Ne1l8 MaremaTryeckas CTaTUCTHUKA B )KU3HU TPYIIIBL 2 1,2
IpakTuueckoe 3ausTue Ne19 CriocoObl Har/IsJHOTO TPe/ICTAB/IEHUs] CTATUCTUUECKUX JAHHbBIX 2 1,2
KonTposibHas padora: KomOMHATOpPUKA, CTAaTUCTUKA U TEOPHSI BEPOSITHOCTEH. 1
CTaTUCTUKH. CamocrosTenbHas padora. [logroroska rpeseHTanuy: IIppuMeHeHre METOJ0B MaTeMaTHUeCKOW CTaTUCTUKY B
rpodeCcCOHATBEHOMN 1esTeTbHOCTH. 6 2
IMTocTpoeHue rpahMKOB U AUarpaMm I10 Moay4YeHHbIM JaHHbIM.
Pa3pen 7. Ilpsimble ¥ IUIOCKOCTH B 10
NMPOCTPaHCTBE
Tema 7.1
B3anumuoe pacriosioxxenne NPAMBIX M | Cr10c06b1 3a/1aH1st IUI0CKOCTH. B3aMHOe pacriooykeHue ABYX MpAMbIX B [IPOCTPAHCTBe. 1 2
TVIOCKOCTEeH.
Tema 7.2. ITapasutensHOCTD TIPSIMOI U TIJIOCKOCTH. [lapanienbHOCTh MIockocTei. [Joka3aTebCTBO MapaslielbHOCTH MPSIMbIX 2 2
Tapa/ienbHOCTD U 1 110ckocTel. IlepneHAMKY/ISIPHOCTb NPSIMOM U MJIOCKOCTH. [TeprieHANKY/ISP U HAKJIOHHAS.
NepIeH MKy IAPHOCTE NPAMBIX H IIpakTHueckoe 3ansaTHe No20 Peiienue 3agau. 2 2
IJIOCKOCTeIA. KonTposbHas padora: IlepneHauKyasip ¥ HakaoHHass CBOMCTBA MepeH UKy /IIPHOCTH HPSIMOM U IIJIOCKOCTH 1
CamocrosTeibHass padoTa. BeIoHeHHe TOCTPOeHHH. 4 3
Pa3pen 8. KoopguHaTOpHI U BEKTOPHI 8
Tema 8.1. JexkapToBas cucrema KoopauHaT. Bekropsl. CBsi3b MeX/y KOOPAUHATAMU M BEKTOPaMHU. 1 2
KoopaunaTopsl 1 BeKTOpbI B CamocrosTenbHas padora. CkansipHOe TIpOM3BeZieHN e BEKTOPOB. 2 2
NPOCTPAHCTBE U B IVIOCKOCTH.
Tema 8.2. ®opmysbl. OpToroHanbHOCTh. CBOMCTBA CKaISIPHOTO TTpou3BesieHus. Pacctosiaue. [lepnieH UKy IIPHOCTD TIPSIMOM 2 2
CkasnfpHoe npou3sBe/ieHre BEeKTOPOB U | U IJIOCKOCTH. [TepnieHUKY/ISIPHOCTD ABYX IJIOCKOCTel. TleprieHAUKY/ISPHOCTb ABYX NPSIMBIX.
ero cBoiicTBo. IlepneHiuKky/aapHocTh | ITpakTHUecKoe 3aHATHe No21 BhIrosHe e AefCTBHI HaJl BEKTOpaMH 2 2
NPAMBIX U TIVIOCKOCTEH. KonTposibHas padora: KoopyHate! B POCTpaHCTBe. [IefCTBUSI Hafl BEKTOPaMH. 1
Paspen 9. KopHu, crenenu u 3
siorapu¢pmel
Tema 9.1. Kopau. Crenenu. CrerneHy HaTypaabHOU cTemneHH 13 urciia. Ux cBoiicTBa. CTerneHy C parjioHaIbHBIMHU 2 1
KopHau 1 crenenu. Kopau riokasaressiMd. Vix cotictBa. CrerneHH ¢ /leMCTBUTe/IbHBIMY MOKa3aTesisiMu. VX cBoiicTBa.
HaTypa/IbHOMH CTelleH! U3 YK ca. IIpakTuueckoe 3aasaTHe No22 CrerneHHasi pyHKUUS 2 2
CreneHu ¢ panyioHA/IbHBIMH
nokasarensiMu. CTeneHnu c CamocrosTenbHas padora. [lofroToBKa K NpakTHUeCKUM paboTam Mo TeMaM: «BbrunciieHue 1orapupmoB». 5 3
AelCTBUTe/IbHBIMY NoKasaTenaMu. Ux | «TIpeobpa3oBaHue J0rapuMUUECKUX BhIPaXKEHH».
CBOjicTBa.
T Jlorapudm. Jlorapudm unciaa. OcHOBHOe jiorapudMUUecKoe TOXAeCTBO. JJecSTUUHbIe U HAaTypabHbIe 4 1
ema 9.2. sorapu¢wmsl. [TpaBusia gericTBuii ¢ orapudmamu. Ilepexos K HOBOMY OCHOBAHHIO.
Jlorapugm. OcHoBHOE o Ne23. <1
pakTuueckoe 3aHsaTHe Ne23. «/Iorapumuueckre ypaBHeHHUs»
Jorapu¢mMHuUecKoe TOXAECTBO. 2 2
IIpaBuna feiicTBuii c 1orapugpmamu.
CamocrosTesibHasi padota. CocTaBieHHe 3/1eKTPOHHOTO pedepara: «/cTopysi BOSHUKHOBEHUs! lorapudmar. 5 3
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CojepxaHue yueGHOro MaTrepuaa: JeKLH1, CeMHHApPCKHe (IPaKTHYeCKHe) 3aHATHSA; KOHTPO/IbHBIE O6pem YpoBeHb
HaumeHnoBaHue pa3/je/ioB U TeM
paboThI; caMocTosATe/IbHasA padoTa 00yJarIuxcs 4acoB O0CBOEHHS
1 2 3 4
[MokasaTenbHele GyHKIME. ['pacduky okasarensHbIX GyHKUuMHA. JIorapudmuueckre dpyHkmu. ['paduk
norapudmryecknx GyHrOui. Tabmura torapudmos. [TokasaresbHbIe U IorapUpMUUeCcKie YpaBHeHUs U 3 1
T 9.3 HepaBeHCTBa. I'padriueckoe pelieHre TIOKa3aTenbHbIX U J0rapuMUYeCKUX HePaBEeHCTB.
ema 9.
IIpakTHueckoe 3ansaTHEe Ne24 «VIppalioHa/NbHbBIE YDaBHEHUS U HepaBeHCTBa»
IToka3aTe/IbHBIE U JIorapuMUIecKHe . 2 2
BoinosiHeHue Tecta: «Iloka3aTenbHble ypaBHEHHMA U CHCTeMbl YPaBHeHHU»
(yHKIMH, ypaBHeHUs M HepaBeHCTBa.
KonTposibHas padora: IToka3arenbHble U orapudmMudeckyie ypaBHeHHUs U HEpABEHCTBA. 1
CamocronaTenbHas padora. Coobuienvie Ha TeMy: «CTereHH C AeHCTBUTEBHBIMU MTOKa3aTensiMu. VIX CBOWCTBax, 6 3
« ITpaBuna gelicTBuii ¢ jorapudmMamm»
Paszpen 10. MHororpanHuku. Tena u 22
TOBEPXHOCTH BpallleHUs.
Bepumnbl, pebpa, rpaHy MHOTOrpaHHMKA. Pa3BepTka. MHOrorpaHHble yriibl. Boinykiibie yribl. Teopema Oiinepa. 3 1
ITpusma. ITapannenenunen. Ky6. ITupamuza.
Tema 10.1.
ITpakTHueckoe 3ansiTie Ne25 PemeHue 3agau. 4 1,2
MHoOrorpaHHuKH. =
KoHnTposibHas padora: Iioma g noBepxHocTeld, 00beMbl MHOTOTPaHHHUKOB. 1
CamocTosTenbHass padora. Co3/jaTh MO/Ie/Ib MHOTOTDaHHHKA. 4 3
Pazpen 11. Kpyrisle Tena.
[Tap. Ceuenue mapa. LymHap. Cevenne ipuHapa. Konyc. ¥YceueHHbi koHyc. CeueHre KOHyca. 1 1
ITpakTnueckoe 3ansiTe Ne26 Pemenue 3agau. 2 1,2
Tema 11.1. KonTpoJsibHas padora: [o1a i MOBEpXHOCTeH, 00beMbI TeJ BpaLeHVsl. 1
Kpyriasle Tena. CamocronaTenbHasa padora. [ToAroToBKa K MPaKTHUECKUM paboTam 1o TeMam: «BbIunc/ieHre Tpe/iersia UuCI0BoM
ToC/Ie/loBaTe/IbHOCTI», «PellleHue 3a7iay, CBSI3aHHbIX C (PU3MUECKUM U TeOMeTPUUECKUM CMBbIC/IOM TIPOM3BOJHOM», 6 2
«Haxox/jeHre IPOU3BOAHBIX CYMMBI, TPOU3Be/IeHNs], YACTHOTO, TPOU3BOAHOMN CJIOKHBIX (DYHKLIMI».
Pa3pen 12. YpaBHeHus 1 HepaBeHCTBA 27
T 12.1 PaBHOCH/IbHOCTH ypaBHeHUH. OCHOBHBIE IIPHEMBI pellleHNsI ypaBHeHH . CHCcTeMbl ypaBHEHHH. 4 2
ema 12.1. v
» ITpakTHueckoe 3aHsTHe Ne27 PelleHre ypaBHEHUH. 2 2
YpaBHeHUs M CHCTeMbl ypPaBHeHHUI. =
ITpakTHueckoe 3ausaTue Ne28 PellieHre crcTeM ypaBHEHUU. 2 2
HepaBeHcrBa. Pemienue HepaBeHCTB. CUCTEMbI HEDABEHCTB. 2 2
Tema 12.2.
ITpakTnueckoe 3ausaTHe Ne29 PenieHre HepaBeHCTB. 2 2
HepaBeHcTBa M cHCTeMBbI HEPpaBeHCTB.
ITpakTuueckoe 3aHsiTie Ne30 PelieHre cucreM HepaBeHCTB. 2 2
Jlorapr¢mupoBaHye - IOTeHIMPOBaHKe. 3aMeHa HeM3BeCTHOT0. MeToz nHTepBanoB. Bo3BesieHe HepaBeHCTB B 3 1
KBaJpar.
Tema 12.3 ITpakTnueckoe 3ausaTue Ne31 PelieHre nokasare/bHbIX HEDABEHCTB. 2 2
- IIpakTHueckoe 3aasaTHe No32 Pentenue sorapudmMuyeckux HepaBeHCTB. 2 2
IToka3arenbHbIe U JIorapupMUYecKHe
CamocrosTe/ibHasA padora.
HepaBeHCTBa. .
YpaBHEeHUS 1 CUCTEMBI YPaBHEHUI. 6
HepaBeHcTBa U cCTeMBI HEPABEHCTB.
ITokasaTenbHbIe U JJOrapu(MUUecKrie HepaBeHCTBa.
Pazpen 13. 1eMeHTbI KOMOHHATOPHKH 18
Tema 13.1. OcHOBHBIe TIOHATHS] KOMOWHATOPUKK. KoMOrHaTOpHBIe KOHCTPYKUUH. [lepectaHoBKa. Pa3melnenve. [TpaBumna 3 1
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CojepxaHue yueGHOro MaTrepuaa: JeKLH1, CeMHHApPCKHe (IPaKTHYeCKHe) 3aHATHSA; KOHTPO/IbHBIE O6pem YpoBeHb
HaumeHnoBaHue pa3/je/ioB U TeM
paboThI; caMocTosATe/IbHasA padoTa 00yJarIuxcs 4acoB O0CBOEHHS
1 2 3 4
OCHOBHBIE OHATHSA KOMOMHATOPUKH. | CIOPKEHUS, BKIIIOUEHHS — MCK/IOUeHHs, yMHOKEHMUS.
KoMOHHATOPHbIE KOHCTPYKIIHH. IIpakTHueckoe 3ansaTHE No33 Pemenue 3agay. 2 2
IIpaBuia KOMOMHATOPUKH. KonTposibHas padora: KomMOMHATOpPUKA, CTATUCTUKA U TEOPUsI BEPOSITHOCTH. 1
CamocrosTenbHas padora. Coodmenne: «IIpaBuia KOMOMHATOPUKM». 4 3
Op6urta. Pasmemjenust. Yncsio nmoarpym. Ynciio coueranuid. BuHom HetoToHa. CBolicTBa OUHOMHUHANTBEHBIX 2 1
ko3¢ dunuenToB. TpeyronbHuk Ilackarsi.
Tema 13.2. ITpakTHyeckoe 3auaTHe No34 Pelienue 3ajau. 2 2
ucso opour. CamocrosTenbHas padora. CocTap/ieHHe U pellieHHe COOCTBEHHBIX 3a/1aU. 4 3
Hmozoeblii KOHMPOb 8 hopme 5K3ameHa
Bcero 234
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4.1.1 yuebHoro kabuHeTta

3. YCJIOBUS PEAJIM3AIINN YUYEBHOU AU CITUTIUHBI

3.1. TpeboBaHUA K MUHUMA/TBHOMY
MaTepHa/TbHO-TeXHHUeCKOMY 00ecreueHUI0

Peanuzanust npodeccroHanbHOr0 MOAY/IS MpeAroaraeT Hauuye

KabGuHer MaTeMaTUKH C MeTOJUKON NMpPenojaBaHus

[yKa3bleaemc;1 HAumeHoeaHue KCI6LlH€mOS, CBA3dHHDbIX cpea/luaaquel‘i

oucyunauHbl]
4.1.2 na6opaT0p1/11/1 MH(bOpMaTHKX ¥ MHPOPMaL[MOHHO-KOMMYHHUKALMOHHbBIX
TEXHOJIOTHA;
4.1.3 3ana 01O/IMOTeKa;

YMTaJ/IbHBIM 3a/1 C BBIXO/IOM B CeTh VIHTepHeT.

3.2 O6opyaoBaHMe yueOHOro KabuHeTa U padouyux MecT KabuHeTa

HaumMeHoBaHUsI 00HEKTOB M CPE/JICTB MaTePHATbHO-TEXHUUECKOT0
o0ecrieueHus

IIpumeuanus

OOopyjoBaHHe YUeOHOTr0 KaOHMHeTa

YueHnuecKue CTOJIbI

Crynbsi

PabGouee MecTo mpernoiaBare/is

KoMOnHMpOBaHHAst J0CKa (MarHUTHO-MapKepHasi 1 MeJIoBast)

MyJ/IbTUMeIUHAHBIN TPOEKTOP

OKpaH

Y4yeOHbIe 110CO0MS

[upakTryeckue mocooust

OO |UT|A[WIN (-

KOHTpPO/bHO — M3MepuTe/ibHble MaTepUallbl

ITndpoBbie 00pa3oBaTe/IbHBIE PECYPChI

Iugppoeble KOMNOHeHMbI yUeOHO-MemoOUUeCKUX KOMI/IEeKC08

OYMK

(3anosHsemcs npu Haauuuu 8 KabuHeme)

JlabopaTopHoe 000pyaoBaHHe (JeMOHCTPALHOHHOE 000pYy/ 0BaHMe)

(3anosnHsiemcs npu HaAUYUU 8 npo2pamme 1abopamopHbIX UAU NPAKMUKYMO8)

TexHuyeckue cpe/cTBa 00yueHUs

[3aroHsIeTCs TIPY HAJTMUMHK B KaOWHETe B COOTBETCTBUH CO CrielfdbuKaleti]

HaumeHoBaHUsI 00BEKTOB M CPE/JICTB MaTePHATbHO-TEXHUUECKOT0
o0ecrieueHus

IIpumeyanus

TexHuueckue cpejcrBa odyuenus (cpegcrea MKT)

MynbTUMeIUMHBIN TIPOEKTOP

OKpaH

HoyTbyk




3.3. UCIIOJIb3YEMBIE TEXHOJIOI'M ObYUYEHUWSA

B wensx peanu3auyMyd  KOMIIETEHTHOCTHOTO — TOAXOJa

HCIIOJIB3YIOTCA C/IeyrolIe TeEXHO/I0T'MU O6yquI/IHI

- TPAZMILIMOHHEIE TeXHOJIOTHH (K/TaCCHO-YPOUHasi CUCTeMa)

- UH(OPMALIMOHHO — KOMMYHHUKAI[MOHHbIE TeXHOJIOTHY;
- TMYHOCTHO — OpPHUEHTHPOBaHHOe 00yueHue;

- pa3HOypOBHeBoe 00OyueHmue;

- Mpo6IeMHO — ITOMCKOBBIE TEXHOIOTHH;

- 00yueHHe B COTPYJHUUECTBE,

- KOMMYHUKALIMOHHbIE U pa3BUBArOLL[1ie TEXHOJIOTUH;

- TeXHOJIOTUS pa3BUTUA KPUTUUECKOI'0 MBIIIIeHNS;

- TeXHOJIOTHUSI TPYTITIOBOTO 00yYeHwus;

- KOMOMHUPOBAHHBINA YPOK U T.[.

B o0Opa3oBaTe/bHOM

3.4. ”TH®OPMAIINMOHHOE OBECITEYEHUE OBYUEHUSA
IlepeueHb peKOMeHAYeMbIX YUeOHbIX H3iaHud, IHTepHeT-pecypcoB,

AOTO/IHUTE/TbHOH JIUTepaTypbl

OcHoOBHBI€e NTeYaTHbIe HCTOYHHKH (2-3 u3panusn)

ripotiecce

Ne BbixogHbIe JaHHbIE MEYATHOT0 U3/JaHUS Top I'pud
U3aHUA
1 Mopakosuu A.T'. Anrebpa 1 Hauana aHamm3a. 10-11 ki.: B aByx 2017 rpud
yactsix. Y. 1: Yueb. asnst o01jeobpas. yupexaeHuid. - 6-e usg. - M.:
Muemo3uHa,- 375 c.: un.
2 Anrebpa v Hauasa aHaimm3a. 10-11 k. B 2 u. Y.2: 3ajaudvK ayist 2017
o61ieobpazoBar.yupexxaenuii / A.I'. Mopakosuy, JI.O. [leHuiieBa,
T.A. Kopewikosa, T.H. Mumyctuna, E.E. Tynsuunckas; [og pen.
A.l'. Mopakosuya. - 6-e usz. - M.: MHeMo3uHa, - 315 c.: WL
3 [Toropenos A.B. I'eometpusi: yueb. anst 10-11 k1. ob1jeobpasoBar. 2017
yupexkzaenuii / A.B. TToropenos. - 6-e u3z. nopab. - M.: TIpocBelieHue,
- 175 c.: y.
4 I'puropreB C.I'. MaTemaTHKa: yueOHUK /1715 2017
ctyA.cpen.npod.yupexaenuit/C.I". I'puropses, C.B. 3agynuHa; nog
pen. B.A. T'yceBa. - 3-e u3fg,., crep. - M.: 3natenbCckuii LieHTP
"Akagemus". - 384 c. ISBN 978-5-7695-5288-5
JonosiHuTeIbHBIE MTeYaTHbIe UCTOYHUKU
Ne BbixoaHbIe JaHHbIE MEYAaTHOr0 U3AAHUS Tog I'pud
U3JaHUA
1 | Beiroackuii M.f1. CipaBOYHUK M0 37ieMeHTapHOM MaTeMaTHKe. - 2017
M.:ACT.
2 | Xoxos B.U., B.H. ITorogua CripaBouHble TabJ/IUI[bI TI0O MaTeMaTHKe. — 2017
M.:3A0 «POCMBH-IIPECC».
3 | Ilyxnaues 0. B., ITonos FO. I1. Maremaruka 6e3 ¢popmyn M.: [Ipoca, 2017

2011 r.
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Pecypcbl MHTEpHET

EauHoe 0KHO /JocTyna K o0pa3oBaTe/bHBIM pecypcam. bubimnoreka

http://window.edu.ru/window/library

OnekTpoHHass ~ Oub/MMoTeKa  yueOHO-METOAMYECKOW  JIUTepaTypbl  AJisi
npodecCOHAIBLHOTO 00pa30BaHUsl.

http://window.edu.ru/window/library

OnekTpoHHass  OuO/MMOTeKa  yueOHO-METOAUYECKOW  JIMTepaTypbl /s
npodeccroHaILHOTO 00pa30BaHusI.

http://sibrc.tsu.ru/modules.php?m=1 O6pa3oBaTensHbIe pecypchl

http://festival.1september.ru/ OTKpbITBII (pecTHBa/b Mearornyeckux uzei.

http://school.holm.ru/ ITTkoneHBIH Mup. KaTanor o6pa3oBaTenbHBIX peCYPCOB.

T'MKa. DJIeKTPOHHBIN MyTeBOJUTE/b 110 CIIPABOYHBIM M 00pa30BaTe/IbHbIM PecypcaMm.

http://www.edu.ru — Poccuiickuii desiepanbHblii opTan

http://mon.gov.ru/ CaiiT MUHHCTEpCTBa 06pa3oBaHus U HayKu PO

http://www.matburo.ru/literat.php MaTtemarudeckoe 6t0po

ob1iero

ob1iero

http://www.terver.ru/ Cnpasounuk 1o MaTemaTHKe, IKO/IbHas MaTeMaTHKa, BbICIIAs

MaTeMaTHKa
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4. KOHTPO/JIb 1 OOEHKA
PE3YJ/IbTATOB OCBOEHHNA YUYEBHOW AU CIUTIIVHBI

4.1 BaHK CpPejCTB /I OLleHKH pe3y/IbTaTOB 00yueHus
KoHTponb W OIleHKa pe3y/ibTaTOB OCBOEHHWS YyueOHOW /[AWUCIUIUIMHBI OCYIIeCTBIISIETCS
rnperiogaBatesieMm B [IpoLiecce TIpoBedeHHA TMPAKTUYECKUX 3aHATUH U JIa60paTOpHBIX pa60T,
TeCTUPOBAHHA, d TdKXXe BbIIIOJTHEHWA 06y‘—la}OH_[I/IMI/ICH WHAWBUYA/IbHBIX SH,I[aHI/II\/’I, ITPOEKTOB,

HCCJle/IOBaHUM.

OL[EHO‘—IHLIE CpeacTBa COCTaBJ/IAKOTCA TIIPEIoJdBaTe/ieM CaMOCTOATE/JbHO TIIpU eXXerogHoM
00HOBIEHNY OaHKa CpeacTB. KomuuectBO BAPHWAHTOB 3dBUCHUT OT YHCJld 06y‘-IaIOH_[I/IXCH.

Pe3yibTaTbl 00yueHus
(ocBoeHHBbIE yMeHUH,

OcHoBHbI€ MMOKa3aTe/Iu
OI€HKH pe3y/ibTaTa

®opMBI ¥ MeTO/IbI KOHTPOJIsI
Y OL|eHKH pe3y/IbTaToB

yCBOEHHbIe 3HaHUA) o0yueHus
JIMYHOCTHBIE:
c(hopMHPOBaHHOCTb [TpumeHeHue YcTHBIM  ompoc,  JIOKJaf,
MpeJCTaB/ieHnii O MaTeMaTHKe | MaTeMaTHUeCKHUX MeTO/IOB Kak | paborta Hafl TeMOu
KaK  YHMBEpCaJbHOM  Si3bIKe | Cpe/iCTBa MO/IeJTUPOBaHus | MHAUBUYalbHOIO TIPOEKTa,
HayKH, CpeJCTBe | SIBJIEHUM U TIPOLIeCCOB, UJesX
MO/Ie/TMPOBaHusl  SIBJIGHWA U | U MeTOJaxX MaTeMaTUK1

MPOLIECCOB, H/esIX W MeToJax
MaTeMaTHKH

TOHUMaHue 3HAaUMMOCTH
MaTeMaTUKU [ Hay4yHO-
TeXHUYeCKOro rporpecca,

c(hOpMHPOBAHHOCTb OTHOLLIEHUSI

[Tonumaet 3HaUMMOCTh
MaTeMaTWKu JJjid  Hay4dHo-
TeXHUYEeCKOTo rporpecca,

chOpMHPOBAHO OTHOIIIEHHE K

YcTHbIN Orpoc,  JOKJag,
pabota Hajl TeMOMU
WH/VBU/lyaJbHOTO MIPOEKTa,

K MaTeMaThKe KaK K 4YacTH | MaTeMaThKe KaK K YacTu
o01mieyesioBeueckold  KyJIbTYpPbI | 00IIIeue/ioBeueckor Ky/IbTypbl

yepe3 3HAKOMCTBO C WCTOpHeH | yepe3 3HAKOMCTBO C UCTOPUeM

pa3BUTHS MaTeMaTHUKH, | pa3BUTHUS MaTeMaTUKH,

3BOJIIOLIEH MaTeMaTUUYeCKUX | SBOJIIOIIMEN MaTeMaTHUeCKHX

ujen ujein

pa3BUTHE norudeckoro | CriocoOHOCTh pelllaTh 3aJaud, | ¥ CTHBIA OIpPOC, IMHCbMeHHast

MBIIIEHHS], TTPOCTPAHCTBEHHOTO
BOOOpa)keHus,

IMpUMEHAA Jioruyeckoe,
dJITOPUTMHUUECKOT'O n

paboTta, KOHTposibHasi paboTa,
mpakThyeckass paborta, TecT,

a/ITOPUTMUYECKOW  KY/bTYpBI, | MaTeMaTH4YeCKOe MBbIIIIeHHe, | 10K/iaz, paboTa Haj TeMoi
KPUTUYHOCTH  MBILUIEHUsT Ha | HeoOxogumoe s Oyayied | MHAMBUAYaJbHOTO — TIPOEKTa,
yPOBHe,  HeoOXomuMoM  [ijis | TIpoheCcCHoHaTBEHOM KOHTpOJIbHast paboTa
Oyayiieli  mpodeccCHOHaIbHON | eATebHOCTH.

JlesITeIbHOCTH, aJist

Mpoflo/KeHUsi 00pa3oBaHUsl U

camMo00pa3oBaHus;

OBNajileHMe  MaTeMaThuyeckumH | [IpumeHeHue YCTHBIM OMpoC, THMChMeHHast
3HAHUSIMH u yMeHHsIMH, | MaTeMaTUYeCKUX 3HaHWN U | paboTa, KOHTpO/bHasi pabora,
HeoOXOZMMBbIMU B TTOBCEIHEBHOM | YMEHUM, HeoOXOJWUMBbIX B | MpakTU4eckass paboTta, TecT,

JKW3HU, JJIS1 OCBOEHUS] CMEXHBIX
€CTeCTBEHHOHAYUHbBIX

JUCLMIVIMH W AWCLUTUIAH
npod)eCCMOHAIBHOTO LIUKIA, AJIS
nojsyueHuss  oOpa3oBaHUSI B
obnactsix, He  TpeOyroLMX
yriy07eHHOH MaTeMaTHYeCKOM

TIOBCETHEBHOM  JKU3HU, AJIS
nojyyeHusi oOpa3oBaHUs B
obmacTsax, He TpeOyHOIUX
yryOieHHOM

MaTeMaTH4eCKOH TI0/IrOTOBKHY;

nokmaz, pabora Hag TeMOM
WH/IUBU/IyaJIbHOTO  TIPOEKTa,
KOHTpOJTbHast pabota
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Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,
yCBOEHHbIe 3HaHHS1)

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

@opMBbI M METOAbI KOHTPOJIS
U OLIeHKH pe3y/IbTaToB
00yueHHs

IIOJIrOTOBKH;,

TOTOBHOCTb M CIIOCOOHOCTH K
oOpa3oBaHWIO, B TOM UHCJIe
camoo0pa30BaHHuIo, Ha
MPOTSDKEHUM  BCeH  JKU3HW;
CO3HaTe/JIbHOEe  OTHOIIEHWe K
HernpepeIBHOMY  00pa30BaHUIO
KakK YCI0BUIO YCIEeIIHOU
rpogeccruoHabHOM u
00I1IeCTBEHHOU [J1eSITe/TbHOCTH;

-IeMOHCTpAaLUS >KeJTaHUsI
YUUTBCS;

-CO3HaTe/bHOe OTHOILIeHUe K
TIPO/I0/KEHNI0 00pa30BaHMsI B
BY3e

YcTHBIM  OMpOC, MNHUCbMEHHast
pabota, KOHTpo/bHas paborTa,
npakThyeckass pabora, TecT,
JoKmazi, pabora Hazj TeMoH
WH/MBHU/yalbHOTO  TIPOEKTa,
KOHTpOJIbHast paboTa

TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOATE/IbHOM TBOPYECKOM U
OTBETCTBEHHOU [1eSITe/IbHOCTY;

[HeiicTByeT Bcerja
CaMOCTOSITe/IbHO, MaJjlo
COBETYSIChb C IPYTUMH.
C TpyaHOCTAMU

YCTHBIM OMpOC, MHCbMEHHast
paboTta, KOHTposibHasi paboTa,
rpakTHueckass pabora, TecT,
nokmaz, pabora Hag TeMOM

TIPe/ITIOUNTAET CIIPaBISThCS WHAVBUYaJbHOTO  TIPOEKTa,
cam. KOHTPOJIbHas pabora.
HauaToe zeno goBoguT 10 WToroBas arTecTarjus
KOHIIA.
CTpeMUTCst JOOUTHCS TyUIITNX
pe3y/bTaToB.
CripaBsisieTcsi € 3a/ilaHieM Oe3
IIOCTOPOHHEU TOMOLLIH.
X0poI1I0 CrIpaB/sieTCs U C
TPYAHBIMU 3aJaHUSIMHU.
TOTOBHOCTh K KOJUIEKTUBHOH | YCIlellHoe BeIMo/iHeHWe | [IpakTnueckas ~ pabora B
pabote, COTpPyAHWYeCTBY €O | pabOTHI B rpyTire. rpyrirne
CBEpCTHUKAMU B JIOK/Iaf
obpa3oBaTe/bHOM, 0OIIeCTBEHHO
TI0JIe3HOM, yueOHO-
WCCIe/|0BaTe/IbCKOM, MPOEKTHOM
Y IDYTUX BU/IaX JeSITeTbHOCTH;
OTHOLIIeHHe K | OCO3HaHHOCTh BbIOOpa | Jokiazbl
ripoeccroHaTLHOM Oyayiei ripodeccuy, | THAMBUAYaIbHbIE IPOEKThI
JIesITeTbHOCTU KaK BO3MOKHOCTH | peaiv3aliuu cobcTBeHHBIX | Oecesa

yuacTuss B peIIeHUM JIMUHBIX,
00IIIeCTBeHHBIX,

JKHU3HEHHBIX I1/IaHOB

roCy/JapCTBEHHBIX,
o0I1ieHalIMOHA/IbHBIX TTPOO/IeM;

MeTtanpeiMeTHbIE:

yMeHHe caMocCToATe/bHO | -OpraHu3arys YCTHBIM OMpOC, THMCbMeHHast
OTIpeIeNIAThL 1[e/TH ZeATeIbHOCTH | CAaMOCTOSITE/IbHBIX 3aHATHH B | paboTa, KOHTpoJsibHasi paboTa,
u COCTaBJISATh TUIaHbI | X0/le U3yueHust npakTHueckass paboTa, TecT,

JlesITeIbHOCTH;  CaMOCTOSATeTbHO
OCYILIeCTBJISITh, KOHTPOJUPOBATh
u KOppeKTUPOBAaTh
JlesiITe/IbHOCTb; WICTI0JTb30BaTh
BCe BO3MOXKHbIE peCcypchl AJisi
JIOCTYDKEHUST TOCTaB/IeHHbIX
Lenel W peajv3alyy  IUIAHOB

- [InanupoBanue cBoei
paboTHI TI0 3Taram.
-AHanu3 ycyioBuid paboThl,
HEeOOXOAUMBIX JIJIsI
JOCTKeHUs TpedyemMoro
pesyJbTara.

-OT/ienieHye T71aBHOTO

Jokiaz, paboTta Haj TeMOM
WH/JVBU/lyaJlbHOTO  TIPOEKTa,
KOHTpOJIbHast paboTa
WTorosas arrecTanus
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Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

®opMbI U MeTO/AbI KOHTPOJISA
U OLIeHKHM pe3y/IbTaTOB

yCBOEHHbIe 3HaHHA) o0yueHust

JesITeTbHOCTH; BBIOMpATh | YCIIOBUSI OT BTOPOCTETIEHHBIX.
yCITeIIIHbIe cTpaTeruv B | -Yuet ripu pabore
Pa3/MUHBIX CUTYalWsX; BO3MO>KHBIE TPY/IHOCTH.

-YMeHue u30bupathb

OTTUMaJIbHBIN C110C00

JOCTI>KeHUs TpebyeMoro

pe3yJibTara.

-Opranuzanusi paboThl, C

pacueToM CBOMX CHJI, yUeT

Oaraka CBOMX 3HaHUIA,

YMeHUH.

-IlocnepoBarenbHOE

BBITIOJTHEHHE PabOThHI

-IIpoBepka MpPaBUIBLHOCTU

CBOMX [IeWCTBUM 0 X0y

paboTEhI.

-OnjeHuBaHKe pe3y/bTaTOB

Ka)KZI0r0o 3Tara paboThl.

-AHanmu3 ommboK ¢ pa3bopom

TIPAYMH.

-TTouck myTe#i 1 cpeAcTB

WCTIPABJIEHUST OLITHOOK.

-HaxosxzeHre Hy>KHOTO

criocoba pereHust

CaMOCTOSITEJTHHO.

-YcTpaHeHue OmMO0K
yMeHHe TIPOAYKTUBHO OOLIATHCS | -AE€MOHCTpALUs npakTHueckass ~ pabora B
u B3aUMO/I€HICTBOBATh B | KOMMYHHKaTUBHBIX rpymax
rporiecce COBMECTHOH | CII0COOHOCTEN;
JesITe/TbHOCTH, YUUTBIBATh | - yMEHHE BeCTH UaJIOT,
MO3ULMA  APYTMX YYaCTHUKOB | YUHTHIBAsl MO3ULUIO JPYTHUX
JesITe/TbHOCTH, 3 PeKTUBHO | YUACTHUKOB [JIeSITeJTbHOCTH;
paspelatb KOHGIUKTHI; - yMeHMe pa3pelInTh

KOH(IMKTHYIO CUTYaIHIO
BJIaJieHHe HaBbIKAMU | BJIafieeT HaBBIKaMU | KOHTPOJIbHAs pabora,
M03HaBaTe/IbHOH, yueOHO- | T03HaBaTeTbHOM, yueOHO- | mpakThUeckass paboTa, TecT,
WCCJIe/[0BaTe/TbCKON W | UCCIIe10BaTe/TbCKOMN U | Joknmaz, paboTa Hajg TeMoOM
TIPOEKTHOMN JIesITeNTbHOCTH, | TIPOEKTHOM JesITeNTbHOCTH, | UHAWBUAYAJbHOTO  TIPOEKTa,
HaBbIKaMH paspellieHs: | HaBbIKAMHU paspeliieHus | KOHTPOJIbHas paborta
npobJiem; CIIOCOOHOCTH u | mpobneM; crmocobHocTh U | MToroBas arTectarjus
TOTOBHOCTb K | TOTOBHOCTb K
CaMOCTOSITE/TEHOMY TIOUCKY | CAMOCTOSITEJTBHOMY  TIOMCKY
MEeTO/I0B peleHus | MEeTO/IOB peLIeHUsI
MPAKTUYeCKUX 3a7iau, | MPaKTHUeCKUX 3ajay,
TIPUMEHEHUIO Pa3/MUHBIX | IPUMEHEHUIO Pa3/MUHBIX
METOZOB TI03HAHMUS; METOZIOB TIO3HAHWUS;
TOTOBHOCTb M CIOCOOHOCTH K | Bo3MoKHOCTB TIPOBO/IUTH | YCTHBIM OIpPOC, THUCbMeHHast
CaMOCTOSTe/TEHOM aHa/m3 pa3MuHbIX | paboTa, KOHTpPO/bHas pabora,
“HOPMaLIMOHHO- WCTOUHHUKOB  MH(pOpMaiuy, | IpakThyeckass pabora, TecT,

T03HaBaTe/IbHOW J1eTe/IbHOCTH,

HeoOXOMUMOW [I7Isl  pellieHust

JIOK7a[, paboTa Haj TeMou

19




Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,
yCBOEHHbIe 3HaHHS1)

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

@opMBbI M METOAbI KOHTPOJIS
U OLIeHKH pe3y/IbTaToB
00yueHHs

BKJTFOYast yMeHHe
OPUEHTHPOBATbCSl B Ppa3/IMUHbBIX
HCTOYHHKAX vH(opMaLy,
KPUTHMUECKH  OLleHMBaTh U
VMHTeprpeTUpoBaTh
vH(bopMalMio, TMOMy4YaeMyl U3
pa3/IMYHbIX UCTOUHUKOB;

MdTeMdaTHUeCKHuX HpO6J’I€M, n
npeacTraB/IieHHE e€e B TTIOHATHOU

dbopme

Bo3MOXHOCTB OLIeHUBAaThb
KOPPEKTHOCTh TIPUHATOrO
pelieHus B YCI0BUSIX

HEMOJIHOM U W30BITOYHOM,
TOYHOM UM  BEepPOSITHOCTHOM
MHpopMaLru

VUH/IVBU/YalbHOTO  TIPOEKTa,
KOHTpOJ/IbHast paboTa

B/laJieHHre SA3bIKOBBIMU
CpeacCTBaMuU: ymMeHune SICHO,
JIOTMYHO U TOYHO M3/1araTb CBOIO
TOUKY 3p€HHs, HCII0/Ib30BATb

NPaBUIBHO CTPOMT peueBble
BbICKa3bIBaHUSI: SICHO,
JIOTUYHO U TOYHO U3/araet
CBOIO TOYKY 3peHus,

KOHTPOJTbHAsI pabora,
mpakThyeckass paborta, TecT,
Jokmazn, pabora Hag TeMOM
WUH/MBU/YalbHOTO  TIPOEKTa,

a/leKBaTHbIe SI3bIKOBbIE KOHTpOJIbHast paboTa
CpeJCTBa; WTorosasi arTectausi
B/Ia/leHHe HaBblKaMu | Bo3MoXXHOCTb KOHTPOJIbHas pabora,
ro3HaBaTeIbHOU pedyieKCHU KakK | OpUeHTUPOBAThCs Ha | mpakThueckasi paboTa, TecT,
0CO3HaHUs COBepllIaeMbIX | pe3y/bTaT 3ajanus, | JoKmaz, pabota Hag TeMou

JeUCTBUA UM MBICJIUTE/IbHBIX
MpOLIeCCOB, WX pe3ybTaTOB U
OCHOBaHWM, TpaHUL]  CBOEro
3HaHUS M He3HaHHs, HOBBIX
[03HaBaTe/bHbIX 3a/1au u
CPeJICTB /IJIs1 UX IOCTHOKEHMUS,

MPOBO/JIUTb CaMOKOHTPOJIb U
CAMOOLIEHKY, T.e. aJeKBaTHO

WH/IUBU/yaIbHOTO MPOEKTa,
Ntoroeas arrecranus

L|e/IeyCTPeM/IEHHOCTb B TOMCKax
u TIPUHATUU peleHnH,
coo0pasuTenbHOCTb U MHTYULIS,
PasBUTOCTb ITPOCTPAaHCTBEHHBIX
Npe/iCTaB/leHNH;  CMOCOOHOCTD
BOCIIpUHMMATL  KpacoTy U
rapMOHUIO MUPa;

OLIeHUTD coOCTBEeHHBIN
pe3yJibTaT BBITIO/THEHHOT'O
3a/laHus

Hanuuue

L[e/Iey CTPeM/IEHHOCTH B
TOMCKax u TIPUHSTUN
pelleHunH, MIpOsiB/IeHUe
coobpa3uTebHOCTH u

WHTYULIMU TIPH BBIOJTHEHUU
3a/]aHUl, Ha/IM4Me pPa3BUTBIX
TIPOCTPAHCTBEHHBIX
TIpe/ICTaB/IeHuH; Hanuuue
CIIOCOOHOCTH  BOCITPUHUMATh
KPacoTy ¥ TapMOHHIO MUPa;

KOHTDOJIbHasI pabora,
npakThueckas paboTa, Tecr,
Joknan, pabora Haj TeMoOW
WHIVBU/IyalbHOTO  TIPOEKTa,
WToroBas aTTecTaLus

[IpegMeTHbIe:

chopMHPOBaHHOCTb
rpe/iCTaB/ieHUd O MareMaThKe
KaK 4aCTH MHMPOBOM KYJbTYphI U

Hanmuuuwe npejcTaBneHuit o
MaTeMaTHKe KaK  4acTH
MHUDPOBOW KYJIbTypbl M MecTe
MaTeMaTUKH B COBPEMEHHOM
LMBU/TA3ALUH, criocobax
OTMCaHUs SIBJIEHUH peabHOTO
MUpa Ha MaTeMaTHYeCKOM
S3BIKE,;

YCTHBIN O11poc, JoKIaj

MecTe MaTeMaTHKH B
COBpEMeHHOU L[UBW/IA3AL[UH,
criocobax OMMCAHUSI  sIBJIEHUH
peanbHOTO Mupa Ha
MaTeMaTUueCKOM SI3bIKe;
c(hopMHPOBaHHOCTh
Trpe/iCTaB/AeHUN 0

MaTeMaTH4YeCKHUX IIOHATHUAX KdK
BaKHEUIIINX MdTeMdaTH4YeCKHuX
MoJesidx, IMMO3BOJIAIOIINUX
OMUCBIBATE M HM3y4YdThb Ppd3HbIE

Hanmuuwe npejcTaBneHuit o
MaTeMaTUUeCKUX  TIOHSTHUSX,

BXO/ISAIINX B
byHaaMeHTaIbHO PO
obpa3oBaHusl, KakK )

BAXKHEMIIINX MaTeMaThUeCcKuX

KOHTPOJIbHAs pabora,
mpakThyeckass paborta, TecT,
KOHTpOJ/IbHast paboTa
WToroBas aTTectaius
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Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

®opMbI U MeTO/AbI KOHTPOJISA
U OLIeHKHM pe3y/IbTaTOB

yCBOEHHbIe 3HaHHA) o0yueHust
TIPOLIeCChI " SIBJIEHUST; | MOJeJIsIX, TIO3BOJISTIOLIUX
MOHMMaHNe BO3MOJKHOCTH | OITMCHIBATh u 13y4aTh
aKCMOMaTUYeCKOro TOCTPOEeHUs | peabHble TMPOL{eCChI "
MaTeMaTHUeCKUX TeOpUH; sIBJIEHUS];
BJIaJleHHe MeTOoZlaMH | Y MeHue MIPUMEHHUTD | KOHTPOJ/IbHAs pabora,
[lOKa3aTeqbCTB M aJTOPUTMOB | aHA/lIM3UPOBaTh MH(GOPMALMIO, | TpaKTHUeckass paboTa, Tecr,
pelLieHusl, yMeHHe UX | IPUBOJWTL  JOKa3aTe/bCTBa | KOHTPO/bHas paboTta
MIPUMEHSTh, MIPOBOJUTH | MPU pellieHuH 3aau. WTorosas arrecrarus

JlOKa3aTe/IbHble PACCY)KAEHUS B
XOZle pellieHust 3a/iay;

BJlaJleHHe CTaHJAPTHBIMU
rpreMamu peleHust
paLMOHaIbHbIX U
VppaLOHa/IbHbIX,
roKa3aTesbHbIX, CTereHHbIX,
TPUTOHOMETPHUYECKUX
ypaBHEHHMI M HepaBeHCTB, WX
cHucTeM; VCTIO0/Ib30BaHue
TOTOBBIX KOMIIbIOTEPHBIX

rnporpaMM, B TOM uYMC/Ie [Jisi
MOWCKa TMyTH pelleHus U
WJTFOCTpaLn pelLeHust
yPaBHEHHI U HEPaBEeHCTB;

YMeHue periaTtb
paLoHabHbIe,
TIOKa3aresbHble,
norapudmuueckue,
TPUTOHOMETpUUECKHe
ypaBHeHHUs], CBOJALINECS K
JIMHEMHBIM M KBaJlpaTHbIM, a
TaK>ke aHa/IOTUYHbIe
HepaBeHCTBA U CUCTEMBI;

YMeHue 1CIo/ib30BaTh
rpaduueckuii MeTo/ perieHus
ypaBHeHU U HepaBeHCTB;

YMeHue n3o0pakaTh Ha
KOODP/IMHATHOM TIJIOCKOCTU
pelleHus] ypaBHEeHUH,
HepaBeHCTB U CUCTeM C JBYMSI
HEeU3BeCTHbIMUY;

YMeHue cOCTaB/ISATh U pelliaTh
ypaBHEeHHsI U HepaBeHCTBa,
CBSI3bIBAIOLI[1ie HEU3BECTHbIE
Be/TMUMHBI B TEKCTOBBIX (B
TOM UHCJie TIPUK/IA/IHBIX)
3a/aua

KOHTPOJIbHas pabora,
npakThyeckass pabora, TecT,
KOHTpOJIbHast pabota
Ntorosas arrecranus

c(hOpMHPOBAHHOCTD

npeficTaB/ieHHii 00 OCHOBHBIX
TIOHSITUSIX MaTeMaTH4eCcKoro
aHamM3a UM MX  CBOWCTBax,
B/Ia/ileHNe yMeHreM
XapaKTepr30BaTh TIoBe/leHue
GbyHKLMH, VICII0JIb30BaHye

TI0JTyYeHHBIX 3HAHUM LISt
OMUCaHWSI U aHa/M3a peabHbIX
3aBHCUMOCTEH;

YMeHue HaxOAUThb
MIPOM3BO/HbIE 3/IeMeHTapHbIX

byHKIM;

YMeHue UCrno/ib30BaTh
TPOM3BOJHYIO /151 U3YUeHUs
CBOMCTB (DyHKLIMHI U
MOCTPOEeHUs IPA(PUKOB;

YMeHue NpuMeHsITh
TIPOU3BO/THYIO Z1JIs1
TIPOBE/IEHUS PUO/IVPKEHHBIX
BBIUMC/IEHUH, PelllaTh 3aauu
TIPUKJIQTHOTO XapakTepa Ha

KOHTDOJIbHasI pabora,
NpaKkTHuecKass paboTa, TecT,
nokiaz, paboTta Haj TeMOM
WHJVBHUYaJbHOTO  TPOEKTa,
KOHTpOJIbHast paboTa
WToroBas aTTecTaLus
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Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,
yCBOEHHbIe 3HaHHS1)

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

@opMBbI M METOAbI KOHTPOJIS
U OLIeHKH pe3y/IbTaToB
00yueHHs

HaXo)XaeHue HauOOJIBIIIero U
HauvMeHBbIIIero 3HaueHusd,

YMeHue BbIUUCTATH B
MPOCTEHIINX CyYastx
TIJIOIIAIN ¥ 00BEMBI C
WCTIO/Tb30BaHUEM
OTpe/ie/IeHHOr0 MHTerpana;

YMeHue UCI0/1b30BaTh
nprobpeTeHHbIe 3HAHUS U
YMeHUsI B IPaKTUUYeCKOU
JiesiTeNTbHOCTU U
TIOBCe/JHEBHOM JKU3HU [I/IS1:

- pelLeHust TPUKIIAIHBIX
3a71a4, B TOM YUCIe
COLMa/TbHO-9KOHOMUYECKHUX U
¢u3ruecKkrx, Ha HauOObIITe
Y HavMeHbIlIe 3HaueHus], Ha
HaxoXKJeH1e CKOPOCTU U
YCKOpEHUSI.

OCHOBHBIMH
TIJIOCKHUX n

B/Ia/leHNe
MOHATUSIMU O

MPOCTPAaHCTBEHHBIX
reoMeTpuueckux (¢urypax, ux
OCHOBHBIX CBOWCTBAX;
c(hopMHPOBaHHOCTh yMeHUs
pacrio3HaBaTh TreoMeTprUyecKue
Gburypsl Ha uepTe)kax, MOAEeNsIX
u B peanbHOM MUpE;
npUMeHeHre W3yueHHbIX
CBOWCTB reoOMeTpUYecKux ¢Guryp
U Qopmyn [ pelleHus
reoMeTpUuUeCcKuX 3a/jau v 3a71ay C
MPAaKTUYeCKUM COjlepyKaHUeM;

YMeHue pacrio3HaBaTh Ha
yepTeXxax U MOJessax
TIPOCTPAHCTBEHHbIe (POPMBI;
COOTHOCHUTh TPeXMepHbIe
00BEKTHI C UX OMHCAHUSIMHU,
1300paKeHUSIMH;

YMeHUe OIM1ChIBaTh B3aUMHOE
PAaCIIo/IoyKeHHe TIPSMBIX U
TJIOCKOCTEH B TIPOCTPAHCTBE,
apryMeHTUPOBaTh CBOU
Cy)XaeHus 00 3ToM
PacroyioKeHny;

YMeHue aHa/M3MpoBaTh B
MPOCTEMLLNX CITyvasix
B3alMHOEe PacIloJI0’KeHre
00BEKTOB B MMPOCTPAHCTBE;

YMenue n3o0pakaTb
OCHOBHbIE MHOTOTPAaHHUKH U
KPYTJIble TeJla; BBITIO/THSTh
YyepTeXXH 10 YC/IOBUSIM 33/jay;

YMeHHe CTPOUThH MPOCTEHIIIHEe
ceueHHst Ky0a, IPU3MBI,

KOHTDOJIbHasI pabora,
rpakTHUeckKass pabora, TecT.
WTtorosas aTTecTarys
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Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,
yCBOEHHbIe 3HaHHS1)

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

@opMBbI M METOAbI KOHTPOJIS
U OLIeHKH pe3y/IbTaToB
00yueHHs

MmUupamMuabl;

YMeHue periaTtb
IJIaHUMeTpUuecKue U
npocTeuire
CTepeoMeTpUUecKue 3a/lauu
Ha HaXOXKJeHUe
reoMeTpUUeCcKuX BeJTMUMH
(AvH, yrioB, rioiaen,
00BeMOB);

YMeHue MCIo/ib30BaTh MPU
pelleHrr CTepeoMeTPUUeCKUX
3a/lau TVIaHUMeTpHUUYeCKHe
(baKThl U METO/IBI;

YMeHue NpoBOJUTH
Jl0Ka3aTresbHble PacCy’KeHus
B XO/le pelleHus 3a/ay;

YMeHue 1CI0/1b30BaTh
nipuoOpeTeHHbIe 3HAHUS U
YMeHHUsI B MPaKTUUeCKOU
JesiITeIbHOCTU U
MOBCeJHEBHOM YKU3HU:

JUTSL UCCJIe/IOBaHMUS
(Mope/poBaHust) HEC/IOKHBIX
MPAaKTUYeCKUX CUTYal[Ui Ha
OCHOBe U3yueHHbBIX (GopMyJI U
CBOWCTB (uryp;

BbIUMC/IeHUs] 00BEMOB U
IIoLiaiel MoBepxXHOCTeN
NIPOCTPaHCTBEHHBIX TeJl MPU
pelLleHny PaKTUUeCKUx
3a/ia4, UCII0JIb3ys TIPU
HeoOXO0AUMOCTH CTIPaBOYHUKHU
Y BBIUMCJIUTE/bHbIE
YCTPOMCTBA.
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Pe3ynbTaThl 00yueHHs
(ocBoeHHBbIE yMeHUH,

OcHoBHBIE ITOKa3aTe/xn
OL|eHKM pe3y/ibTaTa

®opMbI U MeTO/AbI KOHTPOJISA
U OLIeHKHM pe3y/IbTaTOB

yCBOEHHbIe 3HaHHA) o0yueHust
c(OpMHPOBAHHOCTh YMeHue peliath NpocTeiiiiie | KOHTPOJbHast pabora,
TIpe/iCTaB/IeHW O TIporjeccax M | KOMOWHATOpHbIE 3aJaun npakThueckass paboTa, Tecr,
SIBJIEHUSIX, MMEIOIINX | MEeTOZIOM Tiepebopa, a TakxKe C | KOHTPOJIbHasi paboTta
BEPOSITHOCTHBIN XapakTep, | UCII0/Ib30BaHWeM U3BeCTHbIX | ToroBas arrecrarjus
CTaTUCTUYECKUX bopmym;
3aKOHOMEpPHOCTSIX B peajlbHOM
MHUpDEe, OCHOBHBIX  TIOHSTHSIX | ¥YMeHUEe BbIUHC/ISTH B
3/71eMeHTapHOMN TeOpUHU | POCTENIIMX CTydasix
BEpOSTHOCTEW; YMEeHUI | BepOSITHOCTU COOBITHI Ha
HaXO/IUThb " OLIeHMBATb | OCHOBe TOZCUeTa Ynca
BEPOSITHOCTU HaCTYTI/IeHUs] | UCXO/IOB;
CoOBITHI B TPOCTEHIIINX
MPAaKTUYeCKUX  CUTyalUsIX U | UCIO/Ib30BaHHE
OCHOBHBbIEe XapaKTepUCTUKU | IPUOOpeTeHHbBIX 3HAHUH U
C/Ty4YalHbIX BeJINUMH; YMEHHH B MPaKTUUeCKOU
JiesiTeNTbHOCTU U
MOBCeJHEBHOM YKU3HU:
-JI/1s1 aHa/IM3a peasbHbIX
YKC/IOBBIX JIaHHbIX,
npe/ICTaB/IeHHBIX B BUJe
Jvarpamm, rpaykos;
- aHa/iM3a UH(opMaLuu
CTaTUCTUYECKOI'0 XapakTep
B/Ia/leHNe HaBblkamu | Hamuune HaBBIKOB | KOHTPOJIbHAs pabora,
WCTI0/Tb30BaHUs TOTOBBIX | UCIIO/Ib30BaHUsI OCHOBHBIX | TIpaKTHuUeckass paboTa, TecT,
KOMIbIOTEPHBIX IPOrpamMM IpU | METO/0B u CpeACTB | oKIag, pabora Hajg TeMou
pelleHnH 3aziau. MH(POPMAaTHKU: WH/IMBU/yallbHOTO  TIPOEKTa,
MO/le/IMpOBaHue, KOHTpOJIbHast paboTa
dbopmanuzaruo u | ItoroBast aTTecTaiys
CTPYKTYypHpOBaHHe
VH(pOpMaLy, KOMIbIOTEPHBIN
5KCIIepUMEHT npu
MCC/eIoBaHUA pa3/InYHbIX
00BEKTOB, SIBJICHUH 51
TIPOLIeCCOB; yMeHHe
VICTIO/Tb30BaTh OCHOBHBIE
aJrOpUTMUUECKre
KOHCTPYKLIUU
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4.2 IIpuMepHbIU NepeyeHb

BOIIPOCOB U 3aJlaHui /I/isl IPOBe/ieHNsI POMEeXYTOUHOM aTTecTaluu

1. HaiiguTe 3HaUeHUe BbIPA)XKeHHUS

]

a) .-ll{], [Ih% + 6 :1]..{3_ (:__) 30
6) 197,16 ~ log.4

B) 7log75_ 2

2. PemivTe ypaBHeHHUA:
™

a)25in(x-£)=1

6) 5'*==%

)4 ™1+ 4 =20
2)4%_3° 4% 4=0

a) IOg1/3 (X+7)=-3
e)log’; x-3log ;x—4=0

3. PemuTe HEpaBeHCTBA:

a) 22x—4 o |14~

tn

6) IOg 12 (5X + 2) ? -

o

HaiipuTe npou3Bo/jHbIe PYHKIIMIL:
ay=7 ""7E+6x2
0) y =5 cos x + sin x
5. Bblunc/iMTe MPOM3BO/HYI0 (DYHKLIMH B 3aJJaHHOH TOUKe:
y=x°>+2x+7, xo= 1
6. HaiiTi npoMe)XyTKH MOHOTOHHOCTH (PyHKIIMH; TOUKH MaKCUMyMa M MUHUMYyMa:
y=x3-3x

7. Haiitu nepBooOpa3sHyio, rpa¢uk KOTOPOH MPOXOAUT Yepe3 JaHHYIO TOUKY:
y=(x-7), M(7;1)

8. Haiitu niomaae Gpurypsl, orpaHuuUeHHON TUHUAMM:
y=4-x*+1 u y=0
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~ ~ A ! L
9. B npaBuIbHON TPeyro/ibHOM NMHUpPaMK/ie CTOPOHA OCHOBAaHUA paBHa 2 cM, a BbicoTa 6 ™.

Haiitu 005eM nupamMubI.

10. BeicoTa nuiuH/jpa paBHa 8 cm. Ilnomaab ceyeHus LU/IMH/APA MVIOCKOCTHIO, Mapaiie/bHOU
0CH LW/IMH/PA U Y/ja/IeHHO# Ha 3 CM OT Hee, paBHa 64 cM®. HaliTH NMO/IHYH0 MOBEPXHOCTH
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