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PaGouast mporpamMma 1o MmaTeMaTruke opueHTHpoBaHa Ha ydarmuxcs 10 -11 kmaccoB u

pa3pa60TaHa Ha OCHOBC CIICAYIOIINX JOKYMCHTOB:

8.
9.

@enepallbHblil  FOCYIapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAAPT  CPEAHEro  OOLIEro
o0pa3oBaHMs, YTBEP)KICHHBIM Ipuka3oM MuHucrtepcrsa oOpa3oBaHus M Hayku PD ot
17.05.2012 1. Ne 413 «0O6 yrBepxkaeHun (enepanbHOrO  TroOCyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTAHJAPTA CPEHEro 001Iero 00pa3oBaHUm»;

IIpumepHass ocHOBHas oOpa3zoBaTelbHas IIporpaMMa CpeAHero ooéuero oo6pa3zoBaHus,
o100peHa pemieHueM (QeaepaabHOTO Y4eOHO-METOAMYECKOro OOBEIUHEHUS IO O0IemMy
obpa3zoBanuio (mpoTokost ot 28 utons 2016 r. Ne 2/16- 3);

[Tpuka3 MunuctepcrBa obpa3oBanus u Hayku Poccuiickoit denepannu «O0 yTBEep:KICHUN
nopsiika  TNPUMEHEHUS  OpPTraHU3alMsIMH,  OCYILECTBISIONIMMH  00pa3oBaTElIbHYIO
JeSTeIbHOCTD, AJIEKTPOHHOTO OOYYEHHs, JUCTAHIMOHHBIX OOPa30BaTENbHBIX TEXHOJIOTUH
P pean3aii o0pa3oBaTeIbHBIX ITporpaMm» oT 9 ssaBaps 2014 roma Ne 2;

[Tpukaz Muno6puayku P® Ne 336 ot 30.03.2016 r. «O0 yTBepkaAeHUM TEPEUYHS CPEACTB
o0y4eHMs ¥ BOCIMTAHUs, HEOOXOIMMBIX Ui peau3alud 00pa30BaTENIbHBIX MPOrpaMm
HayajlbHOTO  OOLIEro, OCHOBHOIO OOLIEr0 W  cpeaHero obmero obpa3oBaHus,
COOTBETCTBYIOIIUX COBPEMEHHBIM YCJIOBHUSIM OOydY€HHUs, HEOOXOJMMOIO IpPH OCHALICHUU
0011e00pa30BaTENbHBIX OpPraHU3alMid B IENAX peaau3allid MEPONPUATHIA MO COJEHCTBHIO
co3maHnio B cyObektax Poccuiickoit ®enepanuu  (MCXoass M3 IPOTHO3UPYEMOM
noTpeOHOCTH) HOBBIX MECT B O00mIE00pa3oBaTENbHBIX OpPraHU3AIUAX, KPUTEPHUEB €ro
¢dopmupoBaHus M TpeOOBaHUI K (DYHKIIMOHAJIBHOMY OCHAIIEHHUIO, a TaKKe HOpPMaTHBa
CTOMMOCTH OCHAILIEHHsI OHOTO MecTa 00y4arolerocsi yKa3aHHbIMU CpPeICTBAMU 00y4eHUs U
BOCIIUTaHU;

[TocTanoBnenue ['nmaBHOro rocymaapcrBeHHoro canutapHoro Bpaya P® or 29.12.2010 r. Ne
18 r. MockBa «0O6 yrBepxkaennn CanlluH  2.4.2.2821-10 «CanutapHo-
ANUAEMUONIOTHYECKHEe TpeOOBaHMS K  YCIOBUSM W OpraHu3anuud  oOydyeHus B
0011e00pa30BaTeNbHBIX YUPEKACHUAX» (C MOCIETYIOIIUMH U3MEHEHUSIMN);

Konuenmus pasButus maremaruyeckoro ooOpaszoBanusi B Poccuiickoit ®enepanuu
(yrBepxneHa pacnopskeHueM IpaButensctBa PO ot 24 nexabps 2013 1. Ne 2506-p);
Anrebpa W Hadana MareMaTHyeckoro asanusza. PaOouas mporpamma 10-11 xmaccsl
[Ipenmernas nuHus yuyeOoHukoB A.I' Mopakosuy, I1.B. Cemenos. Ilocobue ans yuureneit
o0meoOpa3oBaTeNbHBIX ~ OpraHuzanuii. ABTopbl-coctaButenu: WM. 3ybapea, A.T.

Mopnakouu. M: Muemo3suna, 2016
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Pabouue nporpammsl o reomerpun: 7-11 xmaccel. [Ipeamernas muaus y4eOHUKOB
JI.C.AtanocsH, B.®. byry30B u ap. CocraBurens H.®. ["aBpusnosa - M.: Bako,2016

[Iporpamma mpesamonaraeT HCIOIB30BAHUE CIEIYIONIUX YYEOHWKOB 10 TPEAMETy MaTeMaTHKa,

BKIIFOUEHHBIX B PenepanbHbil nepeueHs yueOunkoB (IIpukaz MunuctepcTBa npocsemenus: Poccuiickoit

Oenepanmu 0128 nmekadps 2018 T Ne 345) «O denepanpHOM TepedHe y4eOHUKOB, PEKOMEHIYEMBIX K

UCITIOJI30BAaHMIO TPH peaji3aliid MMEIONINX TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTEIbHBIX

MPOrpaMM HadaJbHOTO OOIIEro, OCHOBHOI'O OOILEr0, CPeAHEro 00IIero 00pa3oBaHUs»):

Iepeuens yuebnuxos:



1. AureOpa u Hayanma MatemMaTH4eckoro aHanmsa. 10 kiacc, B 2 4 (6a30BbIi 1
yTIyOJICHHBIN YPOBHH): yU€OHUK JIJIs1 00111€00pa3oBaTeIbHBIX opranu3amnuii A. I'.
Mopakosuy, I1. B. Cemenos. M.: 2019.

2. AnreOpa u Hauaja MaTeMaTHYeCKOro aHanu3a. 11 kiace, B 2 4 (6a30BbIi U
yrayOJIeHHBIN YPOBHH): YU4EOHHK JJIsi 001Ie00pa3oBaTenbHbIX opranu3anuii A. T
Mopakosuy, I1. B. Cemenos. M.: 2019.

3. T'eomerpus 10-11 xmaccel. YueOnuk it 001meo0pa3oBaTebHBIX Opranu3annii (0a30BbIi
u yriny6nennsiid ypoBun) JI.C. Atanacsu, B.®. Byry3os, C.b. Kagomues u np. M:2019

10.
HporpaMMoﬁ OTBOAUTCA HAa U3YUYCHUC NNPCAMETA YaChbl, KOTOPBLIC paCIIPCACJICHEI IO KjIacCaM CJICAYIOIIUM
obpazoM:
[Ipenmer YpoBeHb Knacc Kos-Bo vacos Kou-Bo vacos
B HEJZIEIIIO HUTOrO
Marematuka: anredpa u ba3oBerii 10 2,5 85
Hayaja MaTeMaTHYECKOro
aHaJu3a.
Maremaruka: reomerpusi. | ba3oBbiii 10 15 51
Hroro: ba3oBrlIii 10 136
Maremaruka: anredpa u Ba3oBerit 11 2,5 82
Hayaja MaTeMaTHYECKOro
aHaJu3a.
Maremaruka: reomerpusi | ba3oBblit 11 15 50
Hroro: ba3oBrlIii 11 132




I[Inanupyemblie pe3yibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

[Iporpamma npenmnosnaraet JOCTUKEHUE BBITYCKHUKAMH CTapLICH IIKOJIBI CIICAYIOMINX TUYHOCTHBIX,
MeTanpeAMETHBIX U MMPEIMETHBIX PE3yIbTaTOB.
JInuHOCTHBIE pe3ybTaThl OCBOCHHUS 00pPa30BaTENFHON MPOrpaMMBbI LIKOJIBI OTPaXKAIOT:
— LEJIOCTHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKU
MaTeMaTHKH U 0OLIECTBEHHOM MPAaKTUKU €€ IPUMCHEHHUS;
— OCHOB CaMOpAa3BHUTHS M CAMOBOCIIHTAHUS B COOTBETCTBHU C OOIIEYENIOBEUYECKHMHU IIEHHOCTSMHU H
ujeanaMu TPaXKAAHCKOTO OOIIECTBa; TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENILHOW, TBOPYECKOH H
OTBETCTBEHHOH JIESTEHLHOCTH C IPUMEHEHUEM METOI0B MaTEeMAaTHKH;
— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe CaMOOOPa30BaHUIO, Ha TIPOTSHKCHUH BCel
JKU3HH; CO3HATENIFHOTO OTHOIIEHHSI K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCIICIITHON
npohecCHOHANBHOMN 1 O0IIIECTBEHHON e TENFHOCTH Ha OCHOBE Pa3BUTOI MOTHBAIMA yueOHOM
JIESITEIIbHOCTH ¥ IMYHOCTHOTO CMBICIIA U3YYEHUST MATEMaTHKH, 3aMHTEPECOBAHHOCTH B PHOOPETEHUH U
pacIIMpeHN MaTeMaTHIECKUX 3HAHUHN M CTIOCOO0B IEHCTBIIH, OCOZHAHHOCTH B TIOCTPOCHHUH
WHIWBUAYaJIbHON 00pa30BaTeIbHON TPaCKTOPHHL;
— OCO3HAHHOTO BBIOOpA OyayIIel mpodeccuu, OpUCHTUPOBAHHON B MPUMEHEHUH MaTEMaTHIEeCKUX
METOO0B U BO3MOKHOCTEMN pcaim3anuu COOCTBEHHBIX KU3HEHHBIX IJIaHOB, OTHOIICHHSA K
poheCcCHOHANBHON NEATENFHOCTH KaK BO3MOYKHOCTH yYaCTHSI B PEIICHUH JTNYHBIX, OOIIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIICHAITMOHAIBHBIX MTPOOIIEM;
— JIOTHYECKOTO MBIIUIEHUS: KPUTHYHOCTH (yYMEHHE paclO3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUsI), KPEaTUBHOCTH (COOCTBEHHAsl apryMEHTAIls, OIPOBEPIKCHHs, IOCTAHOBKA 3ajad,
(bopmynupoBka npodiieM, paboTa Ha/l UCCIIEIOBATEIILCKUM ITPOSKTOM H AP.).
Inanupyembie MeTanpeaMeTHbIe pe3yabTaTbl ocBoenus Ol
MeranpeameTtHeie pe3ynbTathl ocBoeHus Oll mpeacTaBieHs! Tpems TpyIaMi YHUBEPCATbHBIX yUeOHBIX
nevicteuii (YY ).
PerynsiTuBHbIe YHMBepcaibHbIe y4eOHbIe JeHCTBUA

BbinyckHuK HAY4YHTCS:
CaMOCTOSITETIbHO OTIPENEIIATh e, 33/1aBaTh apaMeTphbl 1 KPUTEPUH, TI0 KOTOPHIM MOXKHO ONpPEACIHTS,
YTO TN JOCTUTHYTA;
OLICHNBATh BO3MOKHBIC ITOCJICACTBHA JOCTUKCHUA MOCTaBJICHHOMN OCJIn B ACATCIBHOCTH, coOCTBEHHOI
JKU3HU M KU3HU OKPYKAIOIHX JIFOJIeH, OCHOBBIBASICH HA COOOPaKEHHUAX 3TUKHA U MOPAIIH;
CTaBUTh W (HOPMYIHMPOBaThH COOCTBEHHBIC 33/ladyll B 00pa30BATENLHOW JEATENBHOCTH W JKU3HEHHBIX
CUTyaluAaXx;
OIICHWBATh PECYpPCHl, B TOM YHCJIE BpeMs W ApPyrue HemaTrepHallbHbIE PEeCypChl, HEOOXOIUMBIE IS
JIOCTHKEHHUS TTIOCTABJICHHOW 11ETIH;
BEIOWpaTh TYTh JOCTWIKCHHS II€NH, IUIAHUPOBATh pEIIEHHE IIOCTABJICHHBIX 3a/1ad, ONTUMHU3UPYS
MaTepualbHbIe U HEMaTepHalbHbIC 3aTPATHI,
OpraHu30BbIBaTh 3(Q()EKTUBHBIIN MMOUCK PECYPCOB, HEOOXOAMMBIX IS JOCTH)KCHHUS TIOCTABIICHHOM 1IE/IH;
COTIOCTABJIATH TIOJTYYCHHBIN PE3yNbTaT IEATEIHHOCTH C IIOCTABICHHON 3apaHee LEIb0.
IMo3naBaTeabHbIE YHHBEPCATbHBIE YUeOHbIE AeiiCTBHUS
BbinyckHUK HAYYHTCS:

WCKaTh W HaXOOUTh 00OOIIEHHBIE CIIOCOOBI PeIIeHHs 3a7jad, B TOM YHCJIE, OCYLIECTBISATh Pa3BepHYTHIN
WHQOPMAITMOHHBIH IMOUCK U CTAaBUTh HAa €r0 OCHOBE HOBbIE (yueOHBIC 1 MTO3HABATEILHbIE) 3a1a4H;
KPUTUYECKHA OLICHWBAaThb M HWHTEPIPETUPOBATh MH()OPMALMIO C Pa3HBIX MO3MLHUH, paclno3HaBaTb U
(UKCHPOBAThH MPOTHUBOPEYHS B MTHOOPMAIIHOHHBIX HCTOYHUKAX;
UCIIOJIb30BaTh Pa3IMYHbIC MOJICIBHO-CXEMATHYECKAE CPEJCTBA JUIsi MPEJCTABICHUS CYIICCTBEHHBIX
CBsI3€ll M OTHOLICHUH, a TAaKXKe MPOTUBOPEUNH, BBISIBICHHBIX B HH(OPMALIMOHHBIX NCTOUHUKAX;



HAaXOAWTb W TPUBOIWUTH KPUTHYECKHE apTyMEHTHl B OTHOIICHHWH ACWCTBUH W CYXICHHH IPyroro;
CIIOKOWHO M Pa3yMHO OTHOCHTBHCSA K KPUTHYECKHUM 3aMEUYaHHSIM B OTHOIIEHHWH COOCTBEHHOTO CYXXICHHSA,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXO/IUTH 332 PAMKH Y4€OHOTO MPeIMETa M OCYIIECTBISTh IelIeHAPaBICHHBII ITOMCK BO3MOXKHOCTEH /st
HIMPOKOTO MepeHoca CPeACTB U Cloco00B NEHCTBUS,
BBICTpauBaTh WHIWBUIYAJIbHYIO OOpa30BaTCILHYIO TPACKTOPHUIO, YUUTHIBAsS OTPAHUYCHUS CO CTOPOHBI
JIPYTHX YIaCTHUKOB M PECYPCHBIE OTPaHUYCHUS;
MEHSTh U yJIEPKUBATh Pa3HBIC MO3UIIUHU B IO3HABATEIILHOM JESTEILHOCTH.
KomMyHuKaTHBHbIE YHHBepPCAJIbHbIE yieOHbIe AelicTBUSA

BuInmycKHUK HAYYHTCS:
OCYIICCTBIATh JICIOBYK0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTPH
00pazoBaTeNLHON OpraHu3aliii, Tak W 3a e¢ MpeAcliaMH), MOAOWpaTh MapTHEPOB JUISI JIEITOBOM
KOMMYHUKAIIUU UCXOJIS U3 COOOPaKCHUN Pe3yIbTATUBHOCTH B3aUMOJICHCTBHS, a HE IMYHBIX CUMITATHH;
MIPH OCYIIECTBIICHUH TPYIIIOBON pabOTHI OBITh KaK PYKOBOAUTENEM, TaK M YICHOM KOMAaHJIBI B Pa3HBIX
porsix (TeHepaTop UAeH, KPUTHK, UCTIOTHUTENh, BRICTYIAIOIIHIA, IKCIIEPT U T.1.);
KOOPJIMHHUPOBATh M BBIOJHATH Pa0OTy B YCIOBHSX PEAIbHOTO, BUPTYAIBHOTO W KOMOWHHPOBaHHOTO
B3aMMOCHCTBHS,
pa3BepHYTO, JIOTUYHO W TOYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOIB30BAHUEM aJIeKBATHBIX (YCTHBIX U
MMUCHhMEHHBIX ) SI3bIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(MIMKTOTEHHBIE CHUTYaIlMl M TPEJOTBpaIlaTh KOH(QIMKTBHI IO WX aKTHBHOHU (asbl,
BBICTPaWBaTh JEJOBYI0 M 00pa30BaTeNbHYI0 KOMMYHHUKAIMIO, W30eras JIUYHOCTHBIX OIIEHOYHBIX
CY>KJICHUH.
IIpenMeTHBIE pe3yabTaTHhI.
B pesynbpraTte n3yueHus yaeOHoOTro npeamera «MaTemMaTnkay Ha YpOBHE CPEIHET0 00IIero 00pa3oBaHUS:

BoinyckHuk Ha 0230BOM ypPOBHE HAYYHTCSH:
- OnepupoBaTh Ha 0A30BOM YpOBHE MOHATHSMH: 1I€TI0€ YUCIIO, JETUMOCTh YnCell, OOBIKHOBEHHAs IpOOb,

JecSITUYHas IpoOb, palMOHAJIbHOE YHCIIO, MPUOMMKEHHOE 3HAYCHUE YHCIa, 4acTb, AOJIS, OTHOLICHHE,
MPOLICHT, MOBHIIICHUE 1 MOHW)KEHUE Ha 3aJaHHOE YHCIIO MPOLEHTOB, MacIlTal;

- onepupoBaTh Ha 0Aa30BOM ypOBHE MOHATHSMM: JIOTapu(M UHCIa, TPUTOHOMETPHUECKAsT OKPY>KHOCTD,
rpagycHas Mepa yria, BeJIMYMHA YIiia, 33JJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT'€HC U KOTAaHT€HC yTJIOB, UIMEIOIINX NMPOU3BOJIBHYIO BETMUUHY;

- BBITIOJIHATH apu(METHIECKHE IEHCTBHUS C LEJIBIMU M PALlMOHAIBHBIMU YUCIAMH;

- BBITIOJIHATH HECJIOXHBIE MPeoOpa30oBaHUs YMCIIOBBIX BBIPAKEHHH, COJEPKAIMX CTEIEHH 4YHhces, 00
KOPHH M3 YHCeI, JINOO JIorapuQMbl YUCET;

- CpaBHUBATh PALlMOHAJIEHBIE YUCTIAa MEXy COOOH;

- OIICHMBAaTh M CpPaBHUBATh C PALMOHAJIHHBIMU UYHCJIaMU 3HAYEHHUS IENIBIX CTENeHell 4ucen, KOpHeH
HaTypaJIbHOW CTEIIEHH U3 YMCell, JIOrapru(pMOB YUCe B MPOCTHIX CIyYasx;

- n300pakaTh TOYKaMH Ha YHCIOBON MPSAMOIl LIeJIbIe U pallMOHAIbHBIE YHCIIa;

- U300pakaTh TOYKAMH HA YHMCJIOBOW NPSIMOM LI€Jble CTEIEHH YuCell, KOPHU HaTypajbHON CTENEHH W3
YHCe, JJOrapu(Mbl YUCeI B IPOCTHIX CIyYasx;

- BBITIOJTHATH HECIIOXKHBIE MTPe00pa3oBaHus HENbIX U IPOOHO-PAMOHANIBHBIX OYKBEHHBIX BBIPKEHHIA;

- BBIpaXKaTh B MPOCTEHIINX CIyYasX U3 PaBEHCTBA OJJHY IEPEMEHHYIO Uepe3 JpyTHue;

- BBIYUCIIATH B TPOCTBIX CIydasX 3HAYEHHS YHUCIOBBIX W OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISSA
HEOOXOTUMEBIE MTOJICTAHOBKH U MPe0Opa30oBaHus;

- n300paXkaTb CXEMAaTUUECKH YTOJl, BEIMUMHA KOTOPOTo BEIpayKeHa B Tpajlycax;

- OIICHMBATh 3HAKH CHHYCa, KOCHHYCa, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YTIIOB.

- pelaTh JIMHEHHBIE YPAaBHEHNS U HEPABEHCTBA, KBAIPATHbBIE YPAaBHEHUS;

- pemats JiorapudmMudeckue ypaBHenus Buna log a (bx + ¢) = d u npocreiimue HepaBeHcTBa BUjia log a X

<d:



- IPUBOJUTH HECKOJBKO IPUMEPOB KOPHEH IIPOCTEHIEro TPUIOHOMETPUUECKOI0 YPaBHEHUS BUJA: SIn X
=a, cos X =a, tg X =a, ctg X = a, r1e a — TabJIMYHOe 3HAUCHUE COOTBETCTBYIOIEH TPUIOHOMETPUUECKON
byHKIUH.

- pelaTh MoKa3aTelbHble YPaBHEHUS U IPOCTEHINNE HEPABEHCTBA,;

- OIepUpPOBATh HA 0A30BOM YPOBHE MOHATUSMH: 3aBUCHMOCTb BEIMYMH, (DYHKIHUS, apTYMEHT U 3HAUCHHUE
¢yHkuuy, 001acTh ONMpeAelcHUsT U MHOXKECTBO 3HaueHWH (yHKUWH, rpaduK 3aBUCHMOCTH, Tpaduk
byHKIMY, Hyau (QyHKIMH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHUE HA YHCIOBOM IPOMEXKYTKE,
yObIBaHHE HA YUCIIOBOM TMPOMEXYTKE, HauOoNbllee U HauMEHbIee 3HaYeHHWE (QYHKIMHW HAa YHCIOBOM
IPOMEXYTKE, IepuoudecKkas QyHKIH, TePHOL;

- OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMH: MpsMas U oOpaTHas MPOMOPUHOHATBLHOCTH JIMHEHHas,
KBaJpaTH4YHasi, IorapupMuyecKas U mokasaTeabHas GyHKIHH, TPUTOHOMETpUYeCKre PYHKIUH;

- pacro3HaBaTh TIpaQUKH 3IIEMEHTApHbIX (GYHKLUWH: NOpsMON M 0OpaTHOW MPONOPLUOHAIBHOCTH,
JTUHEHHOH, KBaJpaTHYHOH, Jorapu(MUUECKOW M TOKa3aTeNbHOH (YHKIMH, TPUTOHOMETPHUECKHX
(b yHKIIHIA;

- COOTHOCHTH TpahKH IEMEHTAPHBIX (DYHKIIHA: MPSIMON U 00paTHOM MPOMOPIHOHATFHOCTH, IMHEIHOMH,
KBaJpaTHYHOH, JorapudMUUECKOW M TOKa3aTeJbHOH (YHKIMHA, TPUTOHOMETPHUUECKUX QYHKIHMHA C
dbopmynamu, KOTOPEIMU OHH 33JaHBbl;

- HaXOJUTh MO rpaduKy NPUOIMKEHHO 3HAUCHUS (PYHKIIUY B 3aJaHHBIX TOYKaX;

- ompezemsTh 1o rpaduky cBoWCTBa (QyHKIMM (HYIH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, NMPOMEXKYTKH
MOHOTOHHOCTH, HanOOJIbILINE U HAUMEHBIINE 3HAUCHHS U T.11.);

- CTPOUTH 3CKU3 Tpaduka (HYHKIUH, yIOBICTBOPSIOUICH NPUBEACHHOMY HaOOpY YCIOBHHA (IIPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHNE (PYHKINHU B 33JaHHOUN TOYKE, TOUKH IKCTPEMYMOB | T.]11.).

- OTIepHpOBaTh Ha 0a30BOM ypOBHE TIOHATHUSMU: IPOU3BOAHAS (PYHKIUH B TOUKE, KacaTeabHast K rpaduKy
(byHKIUH, TPOU3BOAHAS (PYHKIIUH;

- ONpeneNsITh 3HAUECHHE MPOU3BOIHON (YHKLIHUH B TOUKE MO M300paKEHHIO KacaTeldbHOM K rpaduxy,
IIPOBEICHHON B ATOM TOUKE;

- pemarh HEecJIOXHbIC 33Ja4ll Ha NMPUMEHEHHE CBSI3U MEXIY MPOMEXYTKaMH MOHOTOHHOCTU M TOYKAMH
JKcTpeMyMa (QYHKIWH, C OJHOIM CTOPOHBI, H MPOMEKYTKAMHU 3HAKOIIOCTOSHCTBA U HYJISIMUA ITPOU3BOTHON
9TON QPYHKIMH — C IPYTOi.

- OIIepUpOBaTh Ha 0a30BOM YPOBHE OCHOBHBIMH ONMCATEIbHBIMH XapaKTEPUCTUKAMH YMCIIOBOTO Habopa:
cpeqHee apudMeTHIecKoe, MeinaHa, HanOoJIblliee U HAMMEHbIIIee 3HAUCHHUS,

- OIepUpOBaTh HA 0A30BOM YPOBHE MOHATHSIMH: YAacTOTa U BEPOSTHOCTH COOBITHS, CIydalHBIA BHIOOD,
OTIBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTapHBIMHU COOBITHSIMU;

- BBIYUCIISITh BEPOSITHOCTH COOBITHI Ha OCHOBE IO/ICYeTa YUCIIa UCXOJIOB.

- pelIaTh HECI0XKHBIE TEKCTOBBIE 3aJa4l Pa3HbIX THIIOB;

- aHANM3UPOBATh YCJIOBHE 3a/Ia4M, MPH HEOOXOJWMOCTH CTPOUTH JUISl €€ pelleHHS MaTeMaTHYeCKyro
MO/JIEIIB;

- IOHUMAaTh W UCHOJIB30BaTh AJISl PELICHUS 3aJa4u WHPOPMALIUIO, IPEACTABICHHYIO B BUJIE TEKCTOBOW H
CHUMBOJIBHOM 3aIMCH, CXEM, Ta0IUIl, AUarpamMmm, rpa@uKoB, PUCYHKOB;

- IEHCTBOBATH 10 AITOPUTMY, COAEPIKAIIEMYCS B YCIIOBHH 3a/1a4H;

- MCIIOJIb30BAaTh JIOTHYECKHE PACCYKICHHS IIPH PEIICHUH 3a/1a4H;

- paboTarh ¢ U30BITOYHBIMU YCIIOBUSIMH, BBIOMpas W3 Bceld MH(GOpPMAIWU, JaHHbIE, HEOOXOIMMBbIC IS
pEILICHUs 334a4y;

- OCYIIECTBIIATh HECIOXXHBII TepeOdop BO3MOXHBIX pEIICHWH, BBIOMpas W3 HHUX ONTHMAIBHOE IO
KPUTEPHSM, CHOPMYIHPOBAHHBIM B YCIOBHUH;

- aHAJM3UPOBATh M MHTEPIPETUPOBATH MOJTYUCHHbIE PEIICHHS B KOHTEKCTE yCJIOBHA 3a/1a4H, BHIOMPATh
pelienusi, He MPOTHBOPeYaIne KOHTEKCTY;

- pelaTh 3a/1a4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, IO€3/I0K | T.IL.;

- pemath 3a1a4Ml Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKHAOK, KOMHUCCHH) W Ha BBIUYMCICHHE CIOXKHBIX
MIPOLIEHTOB B PA3JINYHBIX CXEMaX BKJIAJI0B, KPEAUTOB U HITOTEK;



- omepupoBaTh Ha 0a30BOM YypOBHE IOHATHSAMH: TOYKA, WpsAMas, IUIOCKOCTh B IPOCTPAHCTBE,
NapayIeTbHOCTD U MEPICHANKYIISPHOCTD MPSMBIX U IIIOCKOCTEH;

- pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (NIpW3Ma, NHpamMHuaa, MPSIMOYTOJIBHBIH
napaJuiesenuIies, Kyo);

- 1300paxarh U3y4aeMble (PUTYPHI OT PYKU U ¢ TPUMEHEHUEM MTPOCTHIX YEPTEHKHBIX NHCTPYMECHTOB;

- nenath (BBIHOCHBIC) TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUA CBEPXY, COOKY,
CHH3Y;

- U3BJCKaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPHYCCKUX (UTypax, MPEICTABICHHYK Ha
YepTekax U pUCYHKaXx;

- IPUMEHATH TeopeMy [ludaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUCCKHUX (PUTYD;

- HaXOJUTh OOBEMBI U ILIOMIA/IHA TOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAHHUKOB C TPUMEHEHUEM (OPMYIT;
- pacro3HaBaTh OCHOBHBIE BHIBI TEJ BpalIeHUs (KOHYC, IMIAHAP, cepa  map);

- HaxXOIUTh OOBEMBI W IUIONIAU TOBEPXHOCTEW IMPOCTSHININX MHOTOTPAaHHMKOB M TEJ BPALICHHS C
MIpUMEHEHUEM (POPMYII.

- oIIepUpOBaTh Ha 6A30BOM YPOBHE TIOHSITHEM JICKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE;

- HAXOJIUTh KOOPIMHATHI BEPIIHH Ky0a W NPSIMOYTOILHOTO Mapaslie/iCnue/a.

BrinyckHuk Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUYUThCSI:
- CBOOOJTHO OTIEPHPOBATH MOHATHUSAMU: IIEJI0€ YUCIIO, ISIMMOCTh YHCeN, OOBIKHOBEHHAS JPO0b, MecsITHIHAs

Ipo0b, palMOHAIBHOE YUCIO, MPUOMMKEHHOE 3HAUCHHE YMCNA, 4acTb, 0N, OTHOLICHHE, IMPOLEHT,
MOBBIIIICHNE U TIOHIKEHUE HA 3a/IaHHOE YKMCIIO TIPOIIEHTOB, MaciTao;

- IPUBOANTH MPUMEPHI YHCEN C 33/laHHBIMU CBOWCTBAMH JICITUMOCTH;

- ONIEpUPOBATH MOHATHAMU: JIOTapH(M YHCIIa, TPUTOHOMETPHYECKAs: OKPYKHOCTh, paliaHHasi U TpaaycHast
Mepa yria, BeJIMYHMHA YIia, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC, KOCHHYC,
TaHTEHC U KOTAHTeHC YTJIOB, UMEIOIUX POU3BOJIbHYIO BEIUYHHY, YUCIIA € U T

- BBIMOJHATH apU(METHUECKUE NEHCTBUs, COYeTas yCTHbIE W MUCHMEHHBIE MpPUEMBbI, NPUMEHSS TNPH
HEOOXOMMOCTH BBIYMCIHTEIBHBIC YCTPOICTBA;

- HaXOJWUTh 3HAYCHUS KOPHS HATYPaJbHOM CTENEHH, CTEIIEHHU C PAllMOHAIBLHBIM ITOKa3areneM, jorapudma,
UCTIONB3YS IPH HEOOXOIMMOCTH BEIYHCIIUTEIbHBIE YCTPOUCTBA;

- TIOJIB30BATHCS OLICHKOM U MPUKUIKOH PH MPAKTHYECKUX pacyeTax;

- TPOBOJUTH MO W3BECTHHIM (opMylnaM U TMpaBWjaM MpeoOpa3oBaHHs OYKBEHHBIX BBIPAXKEHUH,
BKJTFOYAIOLIUX CTENICHU, KOPHH, JIOTapu(Mbl U TPUTOHOMETpUUECKHE (PYHKINH;

- HAXOJIUTh 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISIS HEOOXOAUMBIE TIOACTAHOBKU M
npeoOpa3oBaHus;

- 300pakaTh CXeMaTHYECKH yroJl, BEIMYMHA KOTOPOTO BEIPKEHA B rpajlycax MM pajJuaHax;

- MCTIOJIb30BaTh MPH PELICHUH 3aj1a4 TaOJUYHbIC 3HAUCHUS] TPUTOHOMETPHUYECKUX (DYHKIIUH YTIIOB;

- BBITIOJIHATH IEPEBOJT BEJIMYMHBI YTJIa U3 paJaHHON Mephl B IpalyCHYIO U 00paTHO.

- pemaTh palMoHANBHBIE, MMOKa3aTeNbHBIE U JIoTapu(pMUUYECKIe YpaBHEHHS U HEPaBEHCTBA, MPOCTEHIINE
UpPpALOHATBHBIE U TPHTOHOMETPUYECKHE YPAaBHEHHS, HEPAaBEHCTBA U HX CHCTEMBI;

- UCIIOJIb30BaTh METOJbI PEUICHUsS] YPaBHEHMH: NMPHUBEICHHE K BUAY «IIPOM3BEICHUE PABHO HYIIO» HIIH
«4aCTHOE PaBHO HYJIO», 3aMEHa [IePEeMEHHBIX;

- UCTIOJIb30BaTh METOJ MHTEPBAJIOB JIUIs PEIICHHS HEPABEHCTB,

- UCTIOJIB30BaTh IpadUUECKUi METO/ JJIsl PUOJIMKEHHOTO PEeIlleHNs ypPaBHEHUI 1 HEPaBCHCTB;

-  un300paxkaTb Ha TPUTOHOMETPHUYECKOW  OKPYKHOCTH  MHOXECTBO  PEIICHHH  MPOCTEHIIHNX
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- BBINOJIHATH OTOOP KOpPHEH ypaBHEHHI WIIM PEIICHH HEPABEHCTB B COOTBETCTBUU C JOMOJIHUTEIHLHBIMH
YCIIOBUSIMH U OTPaHHYCHUSMH.

- ONEPUPOBATH MOHITUSMH: 3aBUCHMOCTh BEJIHYHMH, QYHKIMS, apryMeHT W 3HaueHHe (PpyHKIHMH, 00IacTh
OTIpe/IeNIeHHs] 1 MHOXECTBO 3HAYCHUH (QYHKIUH, TpapyK 3aBUCUMOCTH, Tpaduk QyHKINK, HYIH (QYHKIIUH,
MPOMEKYTKH 3HAKOIOCTOSIHCTBA, BO3pACTAaHME Ha YHMCIOBOM IPOMEXKYTKE, yObIBAaHME Ha YHCIIOBOM



MIPOMEXyTKe, HanOoJIbIlIee U HaUMEHbIIIee 3HaueHNe (PYHKIINY Ha YHCIIOBOM MPOMEKYTKE, IEPHOANMIECKAsT
(dhyHKIHS, TTIEPHOT, YeTHAS U HeUeTHAS QYHKITHH;

- OMepHpoBaTh MOHATUSAMH: MpsAMas u oOpaTHas MPOMOPLUUOHAIBHOCTb, JHMHEHHAs, KBaJpaTUYHAs,
morapuMudecKas U mokasaTesbHas (yHKIHH, TPUTOHOMETpHIecKre (GyHKIIUM;

- OTIpeNeIIATH 3HaYeHNEe (QPYHKIMH M0 3HAUEHHUIO apryMeHTa NP Pa3iInYHbIX criocodax 3aganus QyHKIIH;

- CTPOUTH TPaUKN M3YUCHHBIX (YHKITHIA,

- ONWCHIBaTh MO TpaQuKy W B MPOCTEHIIHX ciaydasx 1o (opMyiie TOBEIACHWE W CBOWCTBAa (PyHKIIHWH,
HaXOJUTh MO rpaduKy GYHKIMHA HAUOOJBITUEC U HAUMCHBIITUE 3HAUCHUS;

- CTPOUTH 3CKW3 Tpaduka (PYHKIHH, YAOBICTBOPSIOMIEH MPUBEACHHOMY Ha0Opy yCIOBHIl (IIPOMEXKYTKH
BO3pacTaHus/yObIBaHMs, 3HaUeHUE (QYHKIMHU B 3aJaHHOM TOYKE, TOYKH HKCTPEMYMOB, ACHMIITOTHI, HYJIH
(GYHKUIUH U T.1.);

- pemaTh YpaBHEHHS, TIPOCTEUIITIE CHCTEMBI YPaBHEHUH, HCIIONIB3YS CBOMCTBA (DYHKIMIA U MIX TPapUKOB.

- ONEpUPOBaTh TMOHATHUSAMHU: TPOU3BOJAHAS (YHKIMHM B TOYKE, KacarelnbHas K Tpaduky QyHKIUH,
MPOM3BOAHAS (DYHKITHH;

- BBIYUCIATH TPOW3BOJHYIO OJIHOWIEHA, MHOTOWICHA, KBAJPAaTHOTO KOPHS, MPOW3BOIHYIO CyMMEI
(yHKITHIA;

- BBIYHCIATH TPOW3BOMHBIE JJIEMEHTapHBIX (YHKIUA W WX KOMOWHAIWA, WCIONB3yS CIPABOYHBIC
MaTepuaibl;

- WCCIeNoBaTh B MPOCTEHINNX CiIydasx (YHKIHA Ha MOHOTOHHOCTh, HAaXOIWUTh HAWOONbIIHE U
HauMeHbIINE 3HA4YCeHUS QYHKIWHA, CTPOUTHh TpadWKHM MHOTOWICHOB M MPOCTEHININX paIlOHANBHBIX
(YHKIUH ¢ UCTIONF30BaHKEM allliapaTa MaTeMaTHYECKOTO aHAITN3a.

- IMETh TIPEJICTABICHNE O TUCKPETHBIX W HEMPEPHIBHBIX CIYYaWHBIX BEIMYMHAX W PACIPENEICHUAX, O
HE3aBHCHMOCTH CITy4alHBIX BEJINYHH;

- IMETh TPECTaBICHIE O MATEMAaTHUECKOM OXKHMJIAHUH U AUCTIEPCUH CITy4alHBIX BEJINYHH;

- WMETh TMPEJCTaBICHHE O HOPMAaJbHOM pACIPENeIeHHd W MTPHMEpax HOPMAIBHO pacHpeeleHHBIX
CIIy4ailHbIX BEJINYUH;

- IOHUMATH CYTh 3aKOHA OOIBIINX YHCEN U BELIOOPOYHOTO METO/Ia H3MEPEHUS BEPOSTHOCTEIH;

- UMETh TNpejcTaBiIeHre 00 YCIOBHOM BEPOATHOCTH U O TMOJHON BEPOSITHOCTH, IPUMEHATh UX B PEIICHUHU
3ajad;

- IMETh TIPECTABIICHIE O BAYKHBIX YACTHBIX BUJaX PACIIPE/IEIICHUI 1 MPUMEHSTh UX B PEIISHUN 3a]1a4;

- UIMETb MPEJCTABICHUE O KOPPEISALUU CIIYYAHBIX BEJIMUUH, O TUHEHHONW PErPECCUM.

- pelaTh 3aJa9u pa3HbIX THIIOB, B TOM YHCIIE 33]Ia4H MOBBIIIIEHHON TPYIHOCTH;

- BRIOWPATh ONTUMAIILHBIA METOJ PEIICHHUS 3a7a9H, paCCMAaTPUBAas Pa3IUIHBIC METOIBI;

- CTPOUTH MOJEIb PELIeHN 3a]]a4H, TIPOBOIUTH JOKa3aTeIbHbIE PACCyKICHHS;

- pemate 3amaum, TpeOymoomue Tmepedopa BapUaHTOB, TPOBEPKH YCIOBUH, BBIOOpA ONTHMAIIEHOTO
pe3ynbTaTa;

- AaHAJIM3WPOBATH M WHTEPIIPETUPOBATH PE3YIIbTATHl B KOHTEKCTE YCIOBUS 3a]]a4d, BRIOMPATh PEIIeHUs, He
MMPOTUBOpEYAINE KOHTEKCTY;

- TEepeBOAMTh NpPU PEHICHWH 3aja4r HHOOpMANUI0 W3 OAHOW (QOPMBI B JPYTYIO, HCIONB3yS MPH
HEO0OXOJMMOCTH CXEeMBbI, TA0JHUIIbI, TPAdUKH, THATPAMMBL;

- ONepupoBaTh MOHATHAMM: TOYKA, TpsAMas, IUIOCKOCTh B IPOCTPAHCTBE, MapaJJIeNbHOCTh U
MIEPICHIUKYISIPHOCTH MPSMBIX H IJIOCKOCTEH;

- IPUMEHSTH I PElICHUs 3a/lad Te€OMETPUYEeCKHe (PaKThl, €CIIH YCJIOBUS NMPUMEHEHHUS 3a/IaHbl B SBHOM
(opwme;

- pelaTh 3aJa9u Ha HaX0XKJIEHUEe TEOMETPHUECKUX BEJIMYUH 110 00pa3iiaM WIIH arOpUTMaM;

- nenath (BBIHOCHBIE) IUIOCKHE YEPTEXKH H3 PUCYHKOB OOBEMHBIX (PHUTYp, B TOM YHUCIIE PHCOBATH BUJI
CBEpXy, COOKY, CTPOUTH CEYEHHUSI MHOTOT PAHHHKOB;

- W3BIEKaTh, WHTEPIPETUPOBATH H TpeoOpa3oBbIBaTh HH(DOPMALMIO O TEOMETPUYECKUX (Urypax,
MIPEICTaBICHHYIO Ha YePTEeKaxX;



- MPUMEHITH TeoMeTpuueckue (aKThl JISl pEelieHHus 3ajad, B TOM YHCIE MPEIIoJIaraloniix HEeCKOJBKO
1aroB PelICHUs;

- OTMCHIBATh B3aUMHOE PACITIOJIOKEHUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

- (hopmynupoBaTh CBOMCTBA M IPU3HAKH (HUTYD;

- IOKa3bIBaTh TCOMETPUICCKIE YTBEPKICHUS;

- BIIQJCTh CTaHIAAPTHOM Kiaccudukammeld MPOCTPAHCTBEHHBIX (uryp (MUpaMuIbl, TPHU3MBI,
TTapajuIeIeTUIICIb] );

- HaXOJIUTh 00BEMBI U TUIOMIAM TOBEPXHOCTEH TCOMETPUICCKUX TEIl C MPUMEHEHHUEM (hOPMYT;

- BBIYUCIISITh PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

- ONEPHUPOBATH MOHATHAMHU JICKAPTOBEI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJMHATHEI BEKTOpPa, YTOJ MEXKIY BEKTOPaMH, CKAISIPHOE IPOM3BEACHUE BEKTOPOB,
KOJIJTMHEAPHBIC BEKTOPHI,

- HaxXOJWUTh PAacCTOSHHE MEXKIY JIBYMsI TOYKAMHU, CYMMY BEKTOPOB M IMPOW3BEICHUEC BEKTOpPAa HAa YHMCIIO,
Yroll MEXJy BEKTOpaMH, CKaISIpHOE MPOU3BEICHUE, PACKIAJbIBATh BEKTOpP MO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM;

- 33J1aBaTh IIOCKOCTh YPaBHCHHEM B JICKApTOBOW CHCTEME KOOPIHUHAT;

- pemiath MpocTeiiue 3aa4u BBEJCHUEM BEKTOPHOTO Oasuca.



Coaep:xaHnue yueOHOT0 npeaMeTa

Yucaosblie pynxknuu  (10xi1)

Omnpenenenne  uncinoBod  QyHKIMH H
cnocoObl ee 3amanus. CBOHCTBa (YHKUMI.
OO6paTHbie GYHKIHN.

§ 7. OnpeneneHue YnciIoBOl GPyHKIMK U cIOCOOBI ee
3aJaHus

§ 8. CpoiicTBa (pyHKITHIT

§ 10. O6patnast pyHKUIMS

Tpuronomerpuyeckue pynkuuu  (10x1)
UucnoBast OKpYXHOCTb Ha KoopAuHaTHOM | § 11. YncnoBas okpy>KHOCTb
mwiockoctn.  OrmpeneneHue cuHyca, | § 12. UncioBas oKpy>KHOCTh Ha KOOPJAMHATHON TUIOCKOCTH
KOCHMHyca, TaHreHca W  KotasreHca. | § 13. Cunyc u xocuHyc. TaHr€HC ¥ KOTaHI€HC

Tpuronomerpudeckue (YHKIHMH YHCIOBOTO
W VYIJIOBOTO apryMeHTa, HMX CBOWCTBA U
rpadukn. CxxaTue M pacTspKeHue rpaduKoB
TpUroOHOMeTprudeckux ¢yHkimi. OOpaTHbIC
TPUTOHOMETPUYCCKUE DYHKIIHH.

1. CuHyC 1 KOCHHYC

2. TaHreHc ¥ KOTAaHT'€HC

§ 14. Tpuronomerpuieckue (HyHKIIH YUCIOBOTO
apryMeHra

§ 15. TpuronomeTprieckre (HyHKIHH YTIOBOTO apryMeHTa
§ 16. dyHKIINH ¥ = Sin X, y = COS X, HX CBOWCTBA U
rpaduKu

1. ®yHKHA y = sin X

2. OyHKUMs y = cOSs X

§ 17. Iloctpoenue rpaduka pyHkuuu y = mf(x)

§ 18. Iloctpoenue rpaduka pynkuuu y = f(kx)

§ 20. dyskIIH y = tg X, Y = ctg X, X CBOICTBA U TpaduKu
§ 21. O6paTHBIE TPUTOHOMETPHUIECKUE (PYHKIITHN

1. ®ynknums y = arcsin x

2. OYHKIMS y = arccos X

3. ®ynkuua y = arctg X

4. @yHKIM y = arcctg X

Tpuronomerpuyeckue ypapHeHusi M HepaBeHcTBa  (10xu1)
[Ipocreiimue TpuroHometrpuueckue | § 22. IlpocTeilline TPUroHOMETPUIECKUE YPABHEHHUS U
YpaBHEHUSI W  HEpaBeHCTBAa.  MeToIbl | HEPaBEHCTBA
pelIeHusl TpUroHoMeTpuyeckux ypaBHeHwuil: | 1. [lepBble mpeacTaBIeHus O MPOCTEHIINX
METOJT  3aMEHbl  IEePEeMEHHOH,  MEeTOJ | TPUTOHOMETPHUUECKHUX YPAaBHEHUSIX

Pa3JI0KCHU HA MHOXHUTCINW, OJHOPOJIHBIC
TPUTOHOMETPHUYCCKHUC YPABHCHU .

2. Pemienuie ypaBHeHUs cos t = a

3. Pemenne ypaBHeHHs sint = a

4. Pemenne ypaBHEeHHI tg X = a, ctgx =a

5. IIpocreiiiive TPUrOHOMETPUUECKUE YPABHEHUS

§ 23. MeToibl penieHusi TPUrOHOMETPUUECKUX YPaBHEHHN
1. Metoa 3aMeHBI TTIepeMEHHOU

2. Metop pa3noXeHus] Ha MHOXHUTEIH

3. OHOPOAHBIE TPUTOHOMETPHUYECKHE YPABHEHHS

IIpeoGpa3oBanue TpUroHOMeTpUYecKUX Bhipaxenuid (10ku)

DopMybl CIIOXKEHUS, HIPUBECHUS,
JIBOMHOTO apryMeHTa, NOHWKEHUS CTEIICHHU.
IIpeoOpa3oBanue CYMMBI
TPUTOHOMETPHUECKHUX GbyHKINH B

IMPOU3BCACHUC U IPONU3BCACHUA B CYMMY.

§ 24. CuHyC 1 KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB
§ 25. TanreHC CyMMBI U Pa3HOCTH apTyMEHTOB

§ 26. ®opMyIbl OpUBENCHUS

§ 27. @opmybl IBOWHOTO apTryMeHTa.

®opMyJIBl TOHWKEHHS CTETIeHN

§ 28. IIpeoOpazoBaHue CyMM TPUTOHOMETPUIECKUX
(GyHKUIMI B TPOU3BEICHUS

§ 29. IIpeobpazoBanme MpoU3BEICHUN
TPUTOHOMETPUUECKUX (QYHKIMH B CYMMBI

poussoanas (10ku)

Onpenenexue YUCIOBOU
MOCIIEIOBATEIILHOCTH, CIIOCOOBI ee 3agaHus U
CBOIICTBA. IIpenen YHCIIOBOM

II0CJIEJOBATENbHOCTH, CBOICTBA CXOZSIIUXCS
nocnegosatenpHocTed. CymMMa OecKOHEUHOH

§ 37. UncnoBble OCIIEI0BATEIBHOCTH

1. Onpenenenuie YUCIOBOM MOCAEAOBATEIBHOCTH U
CIOCOOBI €€ 3ajaHus

2. CBOICTBA YHCJIOBBIX IOCJIEN0BATEIHLHOCTEHN

§ 38. [Ipenen uncnoBoil MOCIEIOBATENHHOCTH




TeOMETPHUUECKON MPOTPECCHH. [Ipenen
(byHKIIMN HAa OECKOHEYHOCTH U B TOUKE.

3anauw, MIPUBOASILIE K MTOHSITHIO
IIPOU3BOJHOM, OIIPEEIICHUE IIPOU3BOIHOM,

BBIYHCIICHHE MIPOU3BOJIHBIX. ITonsiTue
MPOU3BOJIHOM N-TO TOpsAKA. YpaBHEHHE
KacaTeJbHON K rpaduky (hyHKITIH,
IIpumeneHue IIPOU3BOJHOMU Jiuie:

uccienoBanrs GyHKIMA HA MOHOTOHHOCTH U
3KCTpeMyMbl. [IpuMeHeHnrne mpou3BOAHON AJis
JTIOKa3aTeIbCTBA TOXKIECTB U HEPABEHCTB.

1. Onpenenenue npeaena Nocaea0BaTeIbHOCTH

2. CBoHCTBa CXOIAIINXCS TIOCIEI0BATEIHLHOCTEH

3. Beluucnenue npeaenoB NOcaeA0BaTeIbHOCTEH

§ 39. Illpenen pynkunn

1. [Ipenen pyHKIIMK HA OECKOHEYHOCTH

2. llpenen pyHKIINHN B TOUKE

3. Ilpupamenue aprymenta. [Ipupamenne QyHkmn
§ 40. Onpenenennie MponU3BOAHOMN

1. 3agaum, MpUBOAAIINE K MTOHATHIO TTPOU3BOTHOMN
2. Omnpenenenre Ipon3BOIHOM

§ 41. Beruncnenue mponu3BOAHBIX

1. ®opmynsl auddepeHTpOBaHAS

2. IlpaBuna guddhepeHImpoBaHus

3. IloHsiTre U BRIYUCIICHHE IPOU3BOAHON N-TO TOPAIKA
§ 43. YpaBHeH#ne kacaTelbHOU K TpaduKy QyHKIHN
§ 44. IlpumeHeHne TPON3BOTHON IS MCCIICTOBAHUS
GyHKIMI

1. UccnenoBanue GpyHKIMH HA MOHOTOHHOCTh

2. OTBICKaHHE TOYEK SKCTPEMyMa

CreneHnu u KOpHU.

Crenennble pynkuum (11xi)

IlonsiTue  KOpHA n-d  CTeNeHH U3
nerctBuTenpbHoro uucia. OyHKOuM , HUX
cBoiicTBa M rpaduku. CBOHCTBA KOpHS n-i
crenean.  [IpeoOpa3oBaHme  BBIpAKCHHH,
COJIepIKaIIX pamukanel.  O0GoOmIeHVE
MOHATHS O ToKazaTene crTerneHd. CreneHHble
(GYyHKIUH, MX CBOWCTBA U TpaduKH (BKIIOYAS
nmud dhepeHIrpoBaHNE W HHTETPUPOBAHHE).

§ 4. IloHsATHE KOPHS N-i CTENEHU U3 AEUCTBUTEILHOIO
qucia

§ 5. DyHKUUH y - YjX, UX CBOHCTBA U rpaduKu

§ 6. CBoiicTBa KOpHsI n-ii cTeneHu

§ 7. [IpeobpazoBaHme HPpaAIIIOHATBHBIX BEIPAKCHUN

§ 8. I[TonsiThe cTenenu ¢ MoOBIM pallHOHaATbHBIM
IIOKa3aTeNeM

§ 9. CreneHnple QYHKINN, HX CBOWCTBA U TpayuKH

IToka3zaTeabHasi u jorapupmuueckasi pyaxumnu (11xi)

Iloka3aTenbHas (QYHKIUSA, €€ CBOWCTBA U
rpa¢uk. [lokasarenbHele ypaBHEHHS U He-
paBeHctBa. [lonstue norapudpma. OyHKIUA

, ee cBoWcrBa u rpaduk. CBoiicTBa
norapudmos. Jlorapupmudeckre ypaBHeHUs
" HEPaBEHCTBA. HuddepennpoBanue
HOKa3aTeIbHON " JoTapuPMUIECKON
byHKIUH.

§11.
§ 12.
§ 13.
§ 14.
§15.
§ 16.

[NokazarenbHas QpyHKIMS, €€ CBOWCTBA U rpaduK
[loka3zarenbHble ypaBHEHUS

ITokazaTenbHbIE HEPABEHCTBA

[Tonsitue norapudma

Jlorapudmudeckas pyHKIHS, €€ CBOWCTBA U rpaduK
CaoiicTBa norapugmMoB

§ 17. Jlorapudmuueckue ypaBHeHUS

§ 18. Jlorapudmuyeckue HepaBeHCTBA

§ 19. IuddepennnpoBanue mokazaTenbHON 1
norapuMUIecKor (yHKITHIA

IlepBoodpa3nas u uarerpaJ (11xi)

[TepBooOpa3zHas u uaTerpan. OnpeaeneHHbIN
MHTErpaJl, €ro BbHIUMCIEHHE M CBOMCTBA.
Brrunciienne miomanei niaockux Guryp.

§ 20. ITeprooOpa3Has u HeonpeAeNEHHBINA HHTErpai 155
§ 21. Onpenenénnslii uaTerpan 165

JJieMeHThl KOMOUHATOPUKH,

CTATHUCTHKH W TeoprHu BeposiTHOCTH (11K)

BepostHocTe M reomerpus. HezaBucumsle
MOBTOPEHHUS MCTIBITAHUIN C IByMsI HCXOJaMHU.

§ 22. BepossTHOCTb U TeOMETPUS
§ 23. HezaBucumble MOBTOPEHUS UCTIBITAHUH C IBYMS

Cratuctuueckue METOBI 00paboOTKH | UCXOIaMH

WHPOpMAITUH. § 24. Craructrdeckue MeTo ikl 00padOTKH HHGOPMALIUH
YpaBHenus u HepaBeHcTBa. CucreMbl ypaBHeHuii 1 HepaBeHeTB (11K01)

PaBHOCHIIBHOCTB YpaBHEHUH. OO6mue | § 26. PaBHOCWIILHOCTE ypaBHEHHIA

METO/Ibl PEIICHUS YPABHEHUI. YpaBHEHUS C
MonynsMu. MppannoHanbHbIe ypaBHEHUS.

JlokazaTensCcTBO ~ HEpaBeHCTB.  Pemienue
paliOHANIBHBIX ~ HEPAaBEHCTB C  OJHOM
IIEPEMEHHOM. WppaunoHansHele

HEPAaBEHCTBA. YPAaBHEHHS M HEPAaBEHCTBA C

§ 27. Obure MeToIbl PEIIeHUs ypaBHEHUI

§ 28. PaBHOCHIIBHOCTH HEPABEHCTB

§ 30. UppanuroHansHble ypaBHEHHS U HEPABEHCTBA

§ 31. Jloka3aTenbCcTBO HEPABEHCTB

§ 32. YpaBHeHHsI 1 HEPAaBEHCTBA C ABYMS NEPEMEHHBIMU
§ 33. Cucrembl ypaBHEHHUH




JIByMSI MEPEMEHHBIMH. JnodaHToBBI
ypaBHeHus. CucTeMbl ypaBHEHHUH.

Beenenue (10x)

OCHOBHBIE TIOHATHUSI CTEPEOMETPUH (TOUKa,
npsiMasi, IUIOCKOCTh, TIPOCTPAHCTBO) U
akcuoMsl ctepeomeTpui. [lepBrie ciencTus
13 aKCHOM.

1. [Ipenmet cTepeomeTpun
2. AKCHOMBI CTEpPEOMETPUH
3. HexoTtopsle criencTBHS U3 aKCHOM

I[MapanjeabHOCTH NPSAMBIX M II0cKocTell (10xu1)

[Tepecekaromuecs, napajieibHbIe u
CKpELIUBAIOLINECS MpsIMBIE.
[MapannensHOCTh MPSAMONW U IUIOCKOCTH,
MPU3HAK U CBOMCTBA. YTOJI MEXIY NPSIMBIMU
B mOpocTpaHcTBe. llepneHauKyiIsipHOCTH
npsMbix.  [lapannenbHOCTh  MJIOCKOCTEH,
npu3Haku MW cBoicTBa. llapamnensHoe
MIPOEKTUPOBAHUE. Nzobpaxenwne
MpOoCTpaHCTBeHHBIX (uryp. Terpasap u
napauienenumnen, kyo6. CedeHus Kkyo0a,
MIPU3MBI, TUPAMU/IBL.

§ 1. [TapannenbHOCTB NPSIMBIX, MPSIMO# U TIOCKOCTH
4. IlapannenpHble MpsIMbIE B IPOCTPAHCTBE

5. IlapamienbHOCTb TPEX NMPSAMBIX

6. [TapannenbHOCT MPSIMOI U TIOCKOCTH

§ 2. BzanMHOE pacrookeHne IpsIMBIX B IPOCTPAHCTBE.
Yron mexay AByMs OPSMBIMU

7. CKkpermumBaromuecs npsmble

8. YIJIBI ¢ COHAINIPAaBICHHBIMU CTOPOHAMHU

9. Yron Mexny npsMbIMU

§ 3. I[TapannensHOCTh IIOCKOCTEH

10. IMapanienbHbIe TUIOCKOCTH

11. CpoiicTBa nmapamieabHbIX IIOCKOCTEN

§ 4. Terpanap u mapajuieeuIe

12. Terpasap

13. INapannenenunen

14. 3ajgaun Ha TOCTPOEHNE CEUSHUHN

IlepneHAUKYJSIPHOCTH NPSAMBIX U MJI0cKkocTel (10ku1)

IlepnenaAuKyJIApHOCTD NPSMOM U INIOCKOCTH,
NpU3HakKu U cBoicTBa. [lepnenaukymnsp u
HAaKJIOHHAsI. Teopema 0 Tpex
NEPIEHANKYIIApaX. YTOJI MEXIY IMPsSIMON U
IUIOCKOCTBIO. PaccrostHme OT TOYKM 710
IJIOCKOCTH.  PaccTostHue  oTOpsAMod 10
IIOCKOCTH. Paccrosmue MEXIY
napajuieIbHBIMU TUIOCKOCTAMU. PaccTosHue
MEXIy  CKPEIIMBAIOUIMMHUCA  NPSMBIMU.
IlepnieHAMKYIAPHOCTD IUIOCKOCTEM,
MpU3HAKU W CBOMCTBA. J[ByrpaHHbIN Yyroi,
JUHEHHBI  yrol  ABYrpaHHOrO  YIJia.
Imontane OpPTOTrOHAIBHOU MPOEKIUU
MHOTOYTOJIbHHKA.

§ 1. [leprieHAUKYIASPHOCTD MPSIMOM U MJIOCKOCTH

15. IlepneHAUKYIApHBIEC IPSIMbIE B IPOCTPAHCTBE

16. IlapannensHble MpsIMble, NEPICHAUKYISIPHBIE K
TJIOCKOCTH .

17. Ilpu3Hak neprneHJuKyIIPHOCTH NPSIMON U IIIOCKOCTH
18. TeopeMa 0 npsAMOH, NEPIEHIUKYISIPHON K IIIOCKOCTH

§ 2. IleprieHquKyIsIp ¥ HAKJIOHHBIC. YTOJI MEXKY MPSMOM U
TJIOCKOCTBIO

19. PaccTosiHME OT TOYKH 1O TUNIOCKOCTH

20. TeopeMa o Tpex NeprneHANKYIApax

21. Yron Mexay IpsaMoil U TIIOCKOCTHIO

§ 3. JAByrpaunnsiii yroa. IlepneHaukyasipHOCTh IIOCKOCTEN
22. JIByrpaHHbIi yroa

23. Ilpu3Hak neprneHuKyIIpHOCTH JBYX IIOCKOCTEH

24. TIpaMOyTOJIbHBIN MapajuieNIeHIe]

Muororpannnku (10ki1)

IToHsiTHE MHOTOTrpaHHHUKA, BEPIINHEL, pedpa,
IpaHH MHOI'OI'paHHHKA. PasBeptka.
MHororpaHnHble YIJIBI Beinykieie
MHororpanHuku. Ilpusma, ee ocHoBaHme,
0oKOBBbIC pedpa, BhICOTA, OOKOBAs U IOJIHAS
TIOBEPXHOCTH.

[Ipsimast n HakioHHas npusma. [IpaBuibHas
npusMa. [lupamua, ee ocHoBaHue, OOKOBBIE

peOpa, BbicoTa, OOKOBas ©  IIOJIHAS
MOBEPXHOCTH.  TpeyroiapHas  mnHMpamuia.
[IpaBmiibHas nupamMuja. YcedeHHas
nupamuga. Cummerpuss B Kybe, B

napajienenuresnie, B Mpu3Me U IHpaMUje.
[lonatHe 0 CUMMETpUH B TPOCTPAHCTBE
(meHTpaspHasi, oceBas W 3€pKalbHAA).
IIpumepsl  CHUMMETPUHA B OKpYXarolleM

§ 1. Ilonsatue mHororpannuka. [lpuzma

27. IloHsiTHE MHOTOTpaHHHUKA

30. IIpu3ma

§ 2. Ilupamuia

32. Ilupamuna

33. IlpaBunbHasa nupaMuaa

34. YceuyeHnHas nupaMuaa

§ 3. IIpaBunbHBIE MHOTOIPaHHUKHU

35. CummeTpus B IPOCTPAHCTBE

36. IloHsTHE TPABUIEHOTO MHOTOTPAHHUKA
37. DneMeHTbl CHMMETPHH IPABUIIBHBIX MHOTOTPaHHHUKOB




mupe. llpencraBmeHue O  NPaBUIBHBIX
MHOTOTpaHHHKaX (TeTpa’zp, KyO, OKTasap,
JOJeKadIp ¥ UKOCAdIP).

BekTopsl

K npocrpanctee (11ki)

Ilonstue BekTOpa B mpocTpaHcTBe. Moayib
BekTopa. PaBeHcTBO BekTopoB. CioxkeHue u
BbIUNTaHWE  BeKTOpoB.  KomnnHeapHbie
BEKTOPHl. YMHOXEHHE BEKTOpa Ha YHCIO.

Paznoxenue BEKTOpa 1o JIBYM
HEKOJUINHEAPHBIM BEKTOpaM.
Kommuianapuele  BekTopel.  Pasnoxxenue
BEKTOpa MO TpPeM  HEKOMIUIAHAPHBIM
BEKTOpaM.

§ 1. IlonsaTHe BekTOpa B MPOCTPAHCTBE

38. IlonsTHE BEeKTOpA

39. PaBeHCTBO BEKTOPOB

§ 2. CnoxeHue 1 BBIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpPA Ha YHCIIO

40. CrnoxeHue ¥ BEIYUTAaHUE BEKTOPOB

41. CymMa HECKOJNBKUX BEKTOPOB

42. YMHOXCHHE BEKTOpA HA YHCIIO

§ 3. KommmanapHbIe BEKTOPBI

43. KomniaHapHbIe BEKTOPHI

44. IlpaBuno napauienenuneaa

45. Pa3noxeHue BEKTOpa 1o TPEeM HEKOMIIaHAPHBIM
BEKTOpaM

Metoa KoOpAMHAT B NpocTpaHcTB. /IBuskenns (11xi)

JlexapToBbl KOOpAWHATHI B MPOCTPAHCTBE.
dopMmyna  pacCTOSHMA  MEXIy  IBYMs
ToukaMu. PopMyiia pacCTOSHMS OT TOYKH 0
IUIOCKOCTH.

Bekropsr. MEXIY  BEKTOpaMH.
Koopnaunatet BEKTOpa. CkansipHoe
MIpoOu3Be/IeHNE BEKTOpOB. JlIMHA BEKTOpa B
KOOpAMHATaX, Yrojl MEXIYy BEKTOpaMH B
KoopauHatax. KomnuHeapHble — BEKTOpHI,
KOJUTMHEApHOCTh BEKTOPOB B KOOPJIMHATAX.

Yron

§ 1. KoopanHaThl TOUKH U KOOPAUHATHI BEKTOpa

46. IIpssMoyroyibHasi cUCTEMa KOOPIUHAT B IPOCTPAHCTBE
47. KoopanHaTsl BeKTOpa

48. CBs3b MEXIy KOOpAWHATAMU BEKTOPOB U
KOOpAMHATAaMH TOYEK .

49. Ilpocreiiiine 3a1a4i B KOOpAUHATAX

§ 2. CxansipHOE TIPOU3BEICHUE BEKTOPOB

50. Yroa Mexay BeKTOpaMH

51. CkansipHoe npou3BeICHUE BEKTOPOB

52. Beiuncnenue yriaoB MeXay NPSAMBIMU U TNTIOCKOCTAMU
§ 3. JIBmkeHust

54. llenTpanbHas CUMMETPUS

55. OceBas cuMMeTpus

56. 3epkasibHasi CUMMETPHS

57. lapannenbHbli nepeHoc

Hununap, konyc, map (11ki)

IMunuHap W KOHyC. YCEYEHHBIH KOHYC.
OcHoBaHue, BbICOTa, OOKOBAsi IOBEPXHOCTb,
oOpa3yromasi, pa3Beptka. OceBbie ceueHUs 1
CEYEHUs NapajielbHbIe OCHOBAHUIO.

Ilap u cdepa, ux cedeHus, KacaTeIbHas
IJIOCKOCTH K chepe.

§ 1. Hunuuap

59. lousiTre UIUHAPA

60. IInomaap NOBEpXHOCTH LMIUHIPA
§ 2. Konyc

61. IlonsTue KoHYCa

62. Ilnomaap MOBEpXHOCTH KOHYCa
63. YcedeHHbI KOHYC

§ 3. Cdepa

64. Chepa u map

65. YpaBHenue chepbl

66. BzaumHoe pacrnonoxkenue chepsl U IIOCKOCTH
67. KacaresnbHast IJI0CKOCTb K chepe
68. Ilmomane chepsl

00

beMbl Tedl (11k0)

Tlonstue 00 oObeMe Tema. OTHOIIECHHE
00BEMOB ITOJJOOHBIX TEJ.

®dopmynsl 00beMa Kyba, MPSMOYTOJBHOTO
napajuiejieniuesa, IMPU3MbL,  [WIHHIPA.
®dopmynasl o0beMa NUPaMUABI W KOHYcCA.
Dopmybl ILIOIIAAN [IOBEPXHOCTEN
mwiMHApa W KoHyca. Dopmyna oObema

mapa.

§ 1. O0beM NpsAMOYTOIBHOrO Mapaenenumneaa

74. IlonsTue o6bemMa

75. O6BeM MPSIMOYTOJIBHOTO TTapaJuiesenunena

§ 2. O0beMBI IPSMON PU3MBI M UIIMHIPA

76. O0BeM MPSIMON TPHU3MBI

77. O6beM mUITUHApPA

§ 3. OObeMBI HAKJIIOHHOM MPU3MBI, MTUPAMUIBI U KOHYCa
78. Brruncnenne 065eMOB TeN ¢ IOMOIIBIO HHTErpaja

79. O0BpeM HaKJIOHHOM MPHU3MBI




80. O0BpeM mupaMuIbl

81. O6bem KoHyCa

§ 4. O6beM 1mapa ¥ wIomaab cepsl

82. O6beM mapa

83. O0BeMBI IIAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U
IIaPOBOTO CEKTOpa




TemaTnueckoe HHaHHpOBaHI/IeZMaTeMaTI/IKaI anre6pa 1 Ha4dalJla MaTECMaTH4YCCKOI'0 aHajiu3a.

10 kmacc (6a30BBI YPOBEHB ).

Neri/m | HazBanueTeMsl KonmyectBo yacoB | [ImaHupyembie 00pazoBaTeIbHbIE PE3yIbTAThI
(6710K YpOKOB)

1 [ToBTOpEHME. 4 Jluunocmuwle: GopMUpOBaHHWE HaBBIKA OCO3HAHHOTO BBIOOpA PAIMOHAIBHOTO CIOCO0a
peteHust 3a1anuii; (HOPMHPOBAHNUE HABBHIKOB CAMOAHAIN3a U CAMOKOHTPOJIST; (POPMHPOBAHUE
HaBBIKa COTPYJHUYECTBA C YIUTEIIEM M CBEpCTHUKAMU
MeTonpeamMeTHbie:
Kommynuxamusnule: OpraHU30BBIBATh U INIAHUPOBATH Y4EOHOE COTPYIHUYECTBO C YUUTEIEM
Y OJTHOKJIACCHUKAMH; OTCTaMBasi CBOIO TOYKY 3PCHUS, IPUBOJUTH apryMEHTHI, ITOATBEPKIas
uX akTamu; B TUCKYCCHHU YMETh BBIIBUHYTh KOHTPAPTyMCHTHI,
llo3nasamenvhble:CTPOUTh  JIOTHUECKH  OOOCHOBAHHOE  PACCYXKIEHHE,  BKIIIOYAIOIIEe
YCTaHOBJICHHE MPUYUHHO-CJICICTBEHHBIX CBSI3CIA; aHAITM3UPOBATH, CpaBHHBATb,
KJIaccuuIpoBaTh ¥ 000011aTh (DaKThI U SBJICHHUS,
Pecynamusnvle:  TIPOTHO3UPOBATH  pPE3yJIbTaT  YCBOGHHUS  Marepualia,  ONpPEICIsTh
MPOMEKYTOUHBIC IIEJIM; CAMOCTOSTEIBLHO OOHApy)KUBaTh M (hopMyaupoBaTh MpodiieMy B
KJIACCHOW W MHJIMBUyaTbHOU y4eOHOHN NEATEIHbHOCTH; YMETh OLIEHUThH CTEIICHb YCIEITHOCTH
CBOCH MHIMBUAYAILHOW 00pa30BaTEIbHON JICATEILHOCTH.

2 YucnoBbie QyHKITUU 7 JINYHOCTHBIE: OTBETCTBEHHOE OTHOIICHWE K YYCHHIO; YMEHHE SICHO, TOYHO, T'PaMOTHO

n3JlaraTb CBOM MBICIIM B YCTHOM M NHMCBMEHHOH pPE4YM, NOHMMATb CMBICJ IOCTaBICHHOMN
3agaun. OCyLIECTBIATh B3aUMOINPOBEPKY; OOCYXJaTh COBMECTHOE peLIeHHE (IIpe/uiaraTb
BapUaHThl, CPAaBHMBATh CHOCOObI BBIYMCIEHHS WIM peIHIeHUs 3ajaun); OOBEeIUHSTH
MOJIyYE€HHBIE PE3YJIbTaThl; COMOCTABIISTh PE3YJIbTaThl COOCTBEHHON JESITENbHOCTH C OLEHKON
e€ ToBapuiamu. PopMHpPOBaHNE UHTEIIEKTYaIbHON YECTHOCTH M OOBEKTUBHOCTH.
MetonpeamerHbie:

Kommynukamuenvie:  BOCIpUHMMATh TEKCT C y4Y€TOM IIOCTaBJIEHHOM y4eOHOW 3amaud,
HaXOIUTh B TeKcTe MH(POpPMAIMIO0, HEOOXOIUMYIO JJIi €€ PEIICHUs; ONpPEleNsTh LeIu U
(YHKIIMH YYaCTHHMKOB, CHOCOOBI B3aUMOEWCTBUS; IUIAHUPOBATh OOIIME CIOCOOBI paboThI;
00OMEHUBATHCS 3HAHUSIMU MEXAY WIEHAMU TPYIIbI U NPUHATUS 3P (HEKTUBHBIX COBMECTHBIX
pElIeHNli; apryMEHTHpPOBaTh CBOIO TOYKY 3PEHHs, CIIOPUTb U OTCTAaWBaTh CBOIO IO3ULHUIO
HEBpPaXXJEOHBIM Ul OINIOHEHTOB 00pa3oM;  pEryjlupoBaTh COOCTBEHHYIO JIE€ATEIbHOCTh
IIOCPEACTBOM IMCbMEHHON pPeUHn.




Ilo3nasamenvrvie:  BBHIOMHATH y4eOHbIE 3aaud, HE WMEIOIIME OJHO3HAYHOIO PEIICHHUS;
OCYILECTBIISITh CpPaBHEHHWE U KiIacCU(PUKAIMIO TO 3aJaHHBIM KpPUTEpUSM;  CO3JaBaTh
CTPYKTYpPY B3aUMOCBSI3€ii CMBICIIOBBIX EAMHHMI] TEKCTa; BBIOMpATh Hambosee dP(eKTUBHBIC
CHOCOOBI pelIeHUs 3a7]aul; YMETb OCYIIECTBISTh aHAJIN3 O0OBbEKTOB, CAMOCTOSTEILHO UCKATh
1 0TOMpPATh HEOOXOTUMYIO HH(POPMAIIHIO.

Pecynamusnvle: caMOCTOATENBHO HAXOIUTh M (OPMYIHPOBATH y4yeOHYIO MpodiieMy,
COCTABJIATh IUIAH BBIOJHEHHUS paboTh;  (OPMHPOBATH IIENIEBbIE YCTAHOBKH Y4YEeOHOMN
JeSITeNIbHOCTH, BEICTPAUBATh MOCIIEI0BATEIbHOCTh HEOOXOAUMBIX OMeparuii.

IIpeamerHsbie:

BoinyckHUK Ha 6a3060M ypOBHE HAyUUTCS:

- BJIQJICTh TOHSTHSIMH: 3aBUCHMOCTh BEJIIMYUH, (YHKIIHMS, apryMEHT W 3HaueHUE (YHKIUH,
o0jacTh oOmpeneseHus] U MHOXKECTBO 3HAYeHHH (GYHKIMH, TpaduK 3aBUCUMOCTH, TIpaduk
byHKIMY, HYIM (YHKIAA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHWE HA YHCIOBOM
MIPOMEXYTKe, YObIBaHHE HAa YHCIOBOM MPOMEXKYTKe, HanOoJblllee U HaMEHbIIee 3HAUCHUE
(YHKIIMY HA YHCIIOBOM MPOMEXKYTKE, YeTHAs M HEeYCTHAss (DYHKIUU; ¥ YMETh MPUMEHSITH 3TH
MOHATHS TIPU PELICHUH 33]1aY;

- OmpeAeNsATh 3HaueHHe (YHKIMHM IO 3HAYCHHIO apryMEHTa IpH pa3InYHBIX crocobax
3aanus QyHKIUY;

- CTPOUTH TpadUKK U3yYCHHBIX (PYHKIIHA, BEITIOTHATH IpeoOpa3oBaHus TPapUKOB; OMMUCHIBATH
1o rpaduky u 1no ¢popmylie MOBeICHNE U CBOMCTBA (PYHKIIMIA; HAXOIUTH MO TpaduKy QyHKIUU
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS;

Buinycknux na 6a3060m yposHe nomyyum 803MONCHOCHb HAYUUMbCA.!

- HAYYUTCS] ONMHCHIBATH C MOMOIIBI0 (DYHKIMHA pPa3JINYHBIC PEATbHBIC 3aBHCHMOCTH MEXIY
BETMYMHAMU U MHTEPIPETUPOBATH UX TPaUKH;

- U3BJIEKaTh MH(OpMaIMIO, IPEACTABICHHYIO B TA0JINIIAaX, HAa AMarpaMMax, rpagukax.

Tpuronomerpuueckue GyHKIUN

14

JIMYHOCTHBIE: pa3BUTHE HHTEpPECa K MaTeMaTHMYeCKOMY TBOPUYECTBY M MAaTE€MAaTHUYECKHX
CIIOCOOHOCTEH; (bopMupoBaHHE KA4YECTB MBINUICHUS, HEOOXOAMMBIX IJisi ajamnTaluud B
COBpeMEHHOM HH(pOPMAIMOHHOM OOIIECTBE; OCYIIECTBISATH CAMOKOHTPOIIb, MIPOBEPSIsi OTBET
Ha COOTBETCTBHE YCIIOBHIO; TOTOBHOCTb U CIIOCOOHOCTH OOY4YalOIIMXCSl K CaMOPa3BUTHIO U
JTUYHOCTHOMY CaMOOTIPEIEICHHUIO, CIIOCOOHOCTh CTaBHUTh IENIU U CTPOUTH KU3HEHHBIC TJIAHBL;
OTBETCTBEHHOE OTHOIIIEHHWE K YUYEHUIO, pa3BUBaTh TpaPUUECKyr0 KyJIbTypy, OOpa3HOe
MBIIIJICHUE, Pa3BUTHE CAMOCTOSITEILHOCTH W KPUTHYHOCTH MBIIUIEHUS; (HOPMHUPOBAHHE
WHTEJUICKTYAIbHOW YECTHOCTH U OOBbEKTUBHOCTH




MeranpeamMerHsble:

Kowmmynuxamusnule: omnpenensts 1enu U PyHKIUNA yYACTHUKOB, CIOCOOBI B3aUMOICHCTBUS;
TUTAHUPOBATh O0IIKE CHOCOOBl paboThl; OOMEHUBATHCA 3HAHUAMHU MEXIY WICHAMH TPYIIIBI
uis TOpUHATHS 3((EKTUBHBIX COBMECTHBIX pPEIICHUN;  CTa0MIM3alus SMOIMOHAIBHOTO
COCTOSIHUS JUIs PEIICHUS PA3IMYHbIX 3a]a4; IOHUMAs MO3HMLHUIO IPYroro, pazinyaTh B €ro
peun: MHeHHUE (TOYKY 3pEHUs), TI0KAa3aTeNbCTBO (apryMEHTHI), (DaKThl, TUIIOTE3bI, aKCHOMBI,
TEOpHH; OOMEHUBATHCA 3HAHUAMHU MEXIY OJIHOKIACCHUKAMH JJIsi MPUHATUS () (HEKTUBHBIX
COBMECTHBIX PEIICHUI; YMETh B3TJISTHYTh Ha CUTYallMIO C MHOW MO3UIIUU U JOTOBApUBATHCSA C
JFO/IbMU MHBIX TIO3HULIUH.

Ilo3nasamenvHvle: OCYHIECTBIATh PACHIMPEHHBIM MOUCK MH(GOPMALMU C HCIOIb30BAaHHEM
pecypcoB OHOIMOTEKH, 00Pa30BaTENBFHOTO MPOCTPAHCTBA POJHOTO Kpas BBITIOJIHATh
yueOHbIe 3a7aud, He UMEIOIINE OJHO3HAYHOIO PEUICHHs; aHaJU3UpPOBATh U OCMBICIUBATh
TEKCT 3aJaud;- MOJEIMPOBATH YCIOBHE C IMOMOMIIBIO CXEM, PUCYHKOB; CTPOUTH JIOIMYECKHE
paccyXaeHusl, YMO3aKItoueHUs! (MHAYKTUBHBIE, ACTyKTUBHBIC M [0 AHAJIOTHH) U BBIBOJBI; -
COCTABIISATH TE3UCHI, pa3IMYHbIC BUBI TNIAHOB (IIPOCTHIX, CIIOKHBIX | T.11.). [IpeoOpazoBriBaTh
nH(OPMALIMIO U3 OJHOTO BUIA B APYrou (Tabiuily B TEKCT, IUarpaMMmy W IIp.); IPUBOJIUTH
OpUMEpHl B KA4eCTBE JIOKA3aTEeNbCTBA  BBIABHTACMBIX  IOJIOKEHHIA; CO3/1aBaTh
MaTeMaTHYeCKUe MOJIENH;, YMETh HCIOJIb30BaTh KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUHM KaK HHCTPYMEHT JUIS TOCTHXKEHUS CBOMX IIETICH.

Pecynamusnvie:  popMupoBaTh 1eNEBbIE YCTAHOBKU y4e€OHOW AEATEIbHOCTH, BBHICTPAUBAThH
MOCTIEIOBATEIBHOCTh  HEOOXOJUMBIX  OTIEpaIlHii; CaMOCTOSITENIFHO ~ HAaXOJUTh W
¢dopmynupoBaTh  y4eOHyl0  MpoOJieMy, COCTaBIIATh IUIAaH  BBIIOJIHEHUS  pabOThI;
CaMOCTOSITENTFHO OCO3HABATh MPUYHMHBI CBOETO YCIeXa WM Heyclexa W HaXOIUTh CIOCOOBI
BBIXOJIa M3 CHUTyallud Heyclexa; paboTras MO NPeAJIOKECHHOMY WIH CaMOCTOSITENBHO
COCTaBIICHHOMY IIJIaHYy, HMCIIOJIb30BaTh Hapsly C OCHOBHBIMH M JIOTIOJIHUTEIBHBIE CpPEICTBA
(cripaBoYHas JMTEpaTypa, CIOXKHBIE MPUOOPHI, KOMIIBIOTED); KOHTPOJIb M OIIEHKa
JeSITeTbHOCTH; OCYIIECTBIIATh UTOTOBBIM M MOMIArOBBIA KOHTPOJIb 110 PE3yJIbTaTy; MOJ0UpaTh
K Kax/10il mpobneme (3a1ade) aJeKBaTHYIO €l TEOPEeTHYECKYI MOJAEb; YMETh KPUTUYECKH
OLICHUBATh IIOJIYYCHHBI OTBET; TPEABHICTh BO3MOXKHOCTH TIOJIYYECHHST KOHKPETHOTO
pe3yabTata MpU PAUOHAIBHOM BBIUMCIEHUSAX; KOHILIEHTPALUS BOJHM JUIA TPEOIOJICHHUS
WHTEIUICKTYaJIbHBIX 3aTpyIHEHH; padoTas 1Mo IUIaHy, CBEPSATh CBOM JCWUCTBUS C LENBIO U,
IpU HEOOXOMMOCTH, UCIPABIIATH OIMIMOKH CAaMOCTOATENBHO (B TOM YHCIE U KOPPEKTHUPOBAThH
IUIaH); YMETh OLIEHUTh CTENEeHb YCHEIIHOCTH CBOEW WHIMBUAYaJIbHOW 00pa3zoBaTeNIbHOMN




JESITENBHOCTH.

IIpenmerHbie:

BrImycKkHUK Ha 6@3080M YPOBHE HAYUUTCS:

- BJIQJICTh MOHATUSIMU TPUTOHOMETPUYECKHE (PYHKIINH;

- CTPOUTH UX TpadUKH U yMETh NPHUMEHSATH CBONCTBA TPUTOHOMETPHUYECKHUX (YHKIMH MPHU
peleHny 3aaay,

- IEPEBOANUTH TPAAYCHYIO MEPY B palMaHHYIO H 00PaTHO;

- HAXOJIUTh HA OKPY>KHOCTH TOJIOKEHHE TOUKH, COOTBETCTBYIOIICH JAHHOMY JEHCTBUTEIHHOMY YUCIY;
- HAXOJIUTh 3HAKU 3HAUYEHHI CHHYyCa, KOCUHYCa, TAHT'€HCa YUCIIa,

- BBISIBJIAITH 3aBUCUMOCTD MEXY CHHYCOM, KOCHHYCOM, TAHI'€HCOM OZHOT'O U TOTO XK€ yIJa.
BoinyckHUK Ha 6@3060M YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUUTHCS:

- BBINOJHATH NPeoOpa3oBaHUsi TPAPHUKOB HIIEMEHTApHBIX (QYHKIMHA: MapaiienbHblii TepeHoc,
pacTsbkeHue (CxaTre) BJOJIb OCH OPJIUHAT;

- (¢opMynupoBaTh THUINOTE3bl O KOJWYECTBE KOpPHEW YpaBHEHHH, COJEp)KalIUX DdIIEMEHTapHBIE
TPUTOHOMETpHUECKHE (DYHKLUH, U IPOBEPATH HX.

Tpuronomerpruyeckue ypaBHEHHUs
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JINYHOCTHBIE: YYBCTBO OTBETCTBEHHOCTH 32 BBIMOJTHCHUE CBOCH 4acTH pa0oThI Ipu paboTe B
rpynne, yMEHHE T[pU3HaBaThb COOCTBEHHbIE  OINMOKM;  aJeKBaTHAs  CaMOOIICHKA;
dbopMupOBaHHE  WHTEIUICKTYaIbHOW  YECTHOCTH W OOBCKTUBHOCTH.  Pa3Butune
CaMOCTOSITENILHOCTH M KPUTUYHOCTH MbINUICHHUs. DOpMHUpOBAaHUE YMEHUH SCHO, TOYHO,
rPaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M THCbMEHHOW peYM, MOHUMATh CMBICI
MOCTaBJIECHHOM 3aJ]auM, BbICTpPAUBATh apryMEHTAIIMIO, IPUBOAUTH MPUMEPHl U KOHTIPUMEPHI;
TFOTOBHOCTh K CaM0OOpa30oBaHMIO M CAMOBOCHHUTaHMIO. BocmuTtaHue KadyecTB JIMYHOCTH,
00eCneunBaOIIUX COIHATBHYI0 MOOUIBHOCTD, CIIOCOOHOCTH MPUHUMATh CAMOCTOSITENIbHBIE
pelIeHus.

MeranpeamMerHble:

Kommynuxamusnuwie: OpraHW30BBIBATh U IUJIAHUPOBATh Y4eOHOE COTPYAHHUYECTBO C
YUUTENEeM U OJHOKIACCHUKAMU; MPOSBISATH TOTOBHOCTh K OOCYKACHHUIO Pa3HBIX TOYEK 3PEHUS
U BbIpabOTKEe oOmIeH (TPYNMOBOM) IMO3HIIMH; PETYJIUPOBATH COOCTBEHHYIO IEATEIHLHOCTH
MOCPEICTBOM IMHUCbMEHHOW peud; OTCTamBas CBOK TOYKY 3pEHHMs, MPUBOAUTH APTYMEHTBHI,
MOATBEPXKIass WX (pakTaMu; B JUCKYCCHH YMETh BBIIBUHYTH KOHTPAPTYMEHTHI; YUHUTHCS
KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABAThH OMIMOOYHOCTH CBOETO
MHEHHSI (€CJTH OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

Iloznasamenvrvie: yMeThb OCYHIECTBIATh aHANIM3 OOBEKTOB, CAMOCTOATENBHO HCKAaTh M
oTOupaTh HEOOXOoauMyI0 HH(pOpMaNHIO; BBIOMpaTh HambOosiee 3(PGHEKTHUBHBIE CIOCOOBI




pelieHus 3a7add; BBISIBISATH OCOOCHHOCTH (KadyecTBa, MPU3HAKH) Pa3HBIX OOBEKTOB B
mpolecce HX paccMaTpUBaHUS, YMEHHUE UCMOJb30BaTh NPUEMBI pEIICHUs 3ajady;
MOJICJIUPOBATh YCJIOBHE, CTPOUTH JIOTUYECKYIO IIETMOYKY PaCCYKIEHUW; OCYIIECTBIISTh
KOHTPOJb, YMEIOT BBIIBUTaTh TUIOTE3bl IMPU pPEIICHUH Y4YEeOHBIX 3aJa4y U TOHHUMATh
HEO0OXOIMMOCTh X MPOBEPKH; MOHUMAIOT U HCIOIB3YIOT HATJSIIHOCTh B PEIICHUH YU4SOHBIX
3a/a4; OTpaX€HHWEe B MHUCbMEHHOM (opMe CBOMX pelIeHUM; OCYLIECTBIATh IOUCK
HeoOxomuMoi WHGOPMAIIMK JJisl BBINOJHEHUS TPOOJIEMHBIX 3aJlaHUl C HCIOJB30BaHUEM
y4eOHOU TUTEpaTypBhl.

Pecynamusnvie:  onpenensaTh IMOCIEI0BATEIbHOCTh ITPOMEXKYTOUHBIX LEJIeH € y4eToM
KOHEYHOT'O pe3ylibTaTa, COCTaBJATh IUIaH TIOCJIEIOBAaTEIbHOCTH JEWCTBUIN; OLIEHUBATh
JOCTUTHYTBIA pe3yibTaT; OICHUBATh YPOBEHb BJAJICHUS YYeOHBIM JCHCTBHEM (OTBEYATh Ha
BOIIPOC «4TO Sl HE 3HAI0 M HE YMEK?»); COCTAaBIATh (MHAWBUIYaJbHO WIM B TPYIIE) IJIaH
pereHus: mpoOsieMbl (BBIIOJHEHHUS TMPOEKTA); MPOSBIAIOT IMO3HABATEIBHBIA HHTEPEC K
W3Y4YCHHIO TIpeaMeTa; YMETh OICHHTh CTENEHb YCIEIIHOCTH CBOEH WHINBUAYAIbHON
00pa3oBaTeNbHON e TEIHLHOCTH.

IlpexmeTHbIe:

BrInyckHUK Ha 6@3060M YPOBHE HAYUUTCS:

- YMETb HAaxOJWUTh apPKCUHYC, AapKKOCHHYC, AapKTAHTCHC JACHCTBUTENBHOIO YHCIA, I'PaMOTHO
(hopMynupys orpeneeHue.

- IPUMEHATH POPMYJIBI IJIsl HAXOXKICHUS KOPHEW YpaBHEHHIA cos X = a, sin X = a, tgx = a, ctgx = a
BrinyckHUK Ha 6@3080M YPOBHE MOIYYUT BOZMOKHOCTh HAYUUTHCS

- pemarb TPUTOHOMETPUYECKUE YpPAaBHEHUS, CBOMAIIMECS K KBagpaTHBIM W JAPYTHM
anreOpanvdeckuM ypaBHEHHUSM TOCIE 3aMEHbl HEM3BECTHOTO, CBOMSIIMECS K MPOCTEUITUM
TPUTOHOMETPUYECKUM YPABHEHHSIM TIOCIIC PA3I0KEHUSI HA MHOKUTEIIH.

-pelaTh TPUTOHOMETPUYECKUE HEPABEHCTBA

[IpeoOpa3oBanue
TPUTOHOMETPHUECKUX BBIPAKEHHI

20

JInyHocTHbIE:HOPMUPOBAHHE KAueCTB MBIIUICHNAS, HEOOXOMMUMBIX JUISI aJanTalud B
COBPEMEHHOM HMH(OPMAIIMOHHOM OOLIECTBE; OCYILECTBIATH CAMOKOHTPOJIb, IPOBEPss OTBET
Ha COOTBETCTBHE YCIOBHIO; Pa3BUTHE CaMOCTOSITEIBHOCTH M KPUTHYHOCTH MBIIUICHUS.
®opMHUpOBaHUE UHTEIJIEKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH.

MeranpeamMeTHble:

Kommynukamuenvie: opraHu30BbIBaTh M IUIAHUPOBATh y4eOHOE COTPYAHUYECTBO C YUUTEIEM
¥ OJHOKJIACCHUKAMM; TPOSBISTH TOTOBHOCTh K OOCYKICHHIO pa3HBIX TOYEK 3PEHUS W
BbIpaboTKe 0OuIel (rpynmoBoii) MO3WIMH;, CHOCOOCTBOBAaTh (POPMHUPOBAHUIO HAYYHOI'O




MHUPOBO33PEHUS; CIOyIIaTh M IOHUMATh JPYruX, YIOPaBiIATh IIOBEACHHUEM IapTHEPA,
IIPUHUMATh TOUYKY 3pEHHsI TapTHEpA.

Ilosnasamenvuble. yMeTb OCYIIECTBISATH AaHANIU3 OOBEKTOB, CAMOCTOSATENILHO HCKATh MU
oTOMpaTh HEOOXOIUMYI0 HMH(OPMAIUIO; CaMOCTOATENBHOE BblJC/IeHHE-(DOPMYyIUpOBaHHE
MO3HABATEIBHOM 1EJH; JIOTHYECKHe- (OopMynupoBaHHE MPOOJIEMBI, pEUIeHHE HpPOOIEMBI,
IIOCTPOEHHE JIOTMYECKOM LEeNu pacCyKACHUH; J10Ka3aTeIbCTBO; peduIeKcus; YMEHHE
CTPYKTYpUpOBaTh 3HAHMs, BBIOOp HambOosee >(PQPEKTUBHBIX CIIOCOOOB pEUIeHHs 3ajad,
peduiekcus cnoco0oB U YCIOBUH eiicTBHS.

Pecynamugnvle.  onpenensTb IOCIENA0BATEIBHOCTh IPOMEXKYTOUHBIX LENEH C yd4eToM
KOHEYHOTr'0 pe3yJibTaTa, COCTABIATh IUIAH IOCIEI0BAaTEIbHOCTH ACHCTBUIM; LienenoaraHue,
IUTAHUPOBAHKE, IPOTHO3UPOBAHKE, KOHTPOJIb, OLIEHKA, KOPPEKIHUS; (POPMUPOBATH IIOCTAHOBKY
y4eOHOIl 3a/1au Ha OCHOBE COOTHECEHHS TOr0, YTO YK€ U3BECTHO M YCBOCHO YYal[UMHCSA, U
TOTO, YTO €IlIe HEM3BECTHO.

IlIpexmeTHbIe:

BrImyckHUK Ha 6a3060M YpOBHE HAYUUTCS:

- IOKa3bIBaTh OCHOBHBIE TPUTOHOMETPUYECKHE TOXK/IECTBA,

- ICTOJIK30BaTh ()OPMYITBI IPUBEICHUS; CHHYCA, KOCHHYCA M TAHT€HCA CYMMBI M Pa3HOCTH
JIBYX YTJIOB; CHHYCa U KOCHHYCA JBOWHOIO yIJia IpU IpeoOpa30BaHUsAX MPOCTEHIINX
TPUTOHOMETPUYECKHUX BBIPAKCHHH.

Buinycknux Ha 6a3060M ypOBHE NOLYYUN B03ZMONCHOCHb HAYUUMBCA

- IpeoOpa30BBIBATh TPUTOHOMETPHUECKUE BHIPAKCHHS PA3IIMIHON CIOKHOCTH

= JOKa3bIBATb TOKACCTBA, IPUMCHAA pAa3JINIHBIC METOAbI, NCII0JIb3Y BCC U3YYCHHBIC (bOpMy.TII)I

- IPUMEHSTH BCE N3yUeHHBIE CBOWCTBA M (POPMYIIBI MPH PEIICHUH NPUKIAIHBIX 33134

IIpounsBoHas
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JIM4HOCTHBIE: pa3BUTHE HHTEpPECa K MAaTeMaTHMYEeCKOMY TBOPYECTBY M MAaTE€MAaTHYECKHUX
CIIOCOOHOCTENH; (opMHUpOBaHHE KAuyeCTB MBINUICHUS, HEOOXOAMMBIX Ul ajanTalud B
COBpPEMEHHOM MH(pOPMAIMOHHOM OOIIECTBE; OCYIIECTBISATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET
Ha COOTBETCTBHME YCJIOBHIO; TOTOBHOCTbh M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHUIO U
JIMYHOCTHOMY CaMOOIPEJIEIEHNIO, CTIOCOOHOCTh CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE IJIaHBL;
OTBETCTBEHHOE OTHOILICHME K YUYEHHUIO, DPa3BUBAaTh TIpaduUuecKylo KyJIbTypy, oOpa3HOe
MBIIIJICHHE;, Pa3BUTHE CAMOCTOSITEIbBHOCTH W KPUTHYHOCTH MBIIUIEHUS; (HOpMHUpPOBaHHE
MHTEIJUIEKTYaJIbHON YeCTHOCTH U OOBbEKTHBHOCTHU

MeranpeamMeTHble:

Kommynukamusnvie: omnpenensts 1eau U GYHKIUU YYaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;




IUTAHUPOBATh O0IIKE CHOCOOBl paboTh; OOMEHUBATHCA 3HAHUAMHU MEXIY YICHAMH TPYIIIBI
Ui TpUHATHA S(PQPEKTUBHBIX COBMECTHBIX pEIIEHUH;  CcTaOMau3alus SMOLUOHAIBHOIO
COCTOSIHUS JUI PEIICHUS PAa3IMYHbIX 3a]a4; IOHUMAs MO3MLHUIO IPYroro, pazinyaTh B €ro
peun: MHEHHUE (TOYKY 3pEHHs), T0KAa3aTeNbCTBO (apPTyMEHTHI), (DaKThl, TUIIOTE3bI, aKCHOMBI,
TEOpHH; OOMEHUBATHCA 3HAHUAMHU MEXIY OJIHOKIACCHUKAMH JJIsi MPUHATUS () (HEKTUBHBIX
COBMECTHBIX PEILEHHUH; yMETbh B3IJITHYTh Ha CUTYallMIO C MHOW MO3UIMU U JOrOBapPUBATHCS C
JFOIbMU MHBIX TIO3HULIUH.

Ilosnasamenvhoie: OCYHIECTBIATh PACIIMPEHHBIA MOMCK MHGOpPMALUU C HUCIOIb30BAHUEM
pecypcoB OHOIMOTEKH, 00Pa30BaTENBHOTO MPOCTPAHCTBA POJHOTO Kpas BBITIOJIHATH
yueOHbIe 3a7aud, HE UMEIOIIME OJHO3HAUYHOIO PELICHUs; aHAIU3MPOBATH U OCMBICIMBATH
TEKCT 3aJau;- MOJEIMPOBATH YCIOBHE C IOMOMIIBIO CXEM, PUCYHKOB; CTPOUTH JIOIMYECKHE
paccyXKIeHMsl, YMO3aKIIOUeHNs (MHAYKTUBHbBIE, I€IYKTUBHbBIE U IO aHAJOTUU) U BBIBOJbI; -
COCTABIISATH TE3UCHI, pa3IMYHbIC BUBI TNIAHOB (IIPOCTHIX, CIOKHBIX | T.11.). [I[peoOpazoBriBaTh
nHGOpPMALIMIO U3 OJHOrO BUJAA B ApYyrod (Tabiauily B TEKCT, JUarpaMMmy M IIp.); NPUBOAMUTH
OpUMEpHl B KA4eCTBE JIOKA3aTEeNbCTBA  BBIABHTACMBIX  IOJIOKEHHIA; CO3/1aBaTh
MaTeMaTHYeCKUe MOJENM; YMEThb MCIIOJIb30BaTh KOMIIBIOTEPHbIE M KOMMYHUKALMOHHBIE
TEXHOJIOTUHM KaK HHCTPYMEHT JUTS TOCTHXKEHUS] CBOMX IIETICH.

Pecynamusnvie:  hopMUpOBaTh 1€JEBbIE YCTAHOBKU Y4€OHOM JESATEIbHOCTH, BBICTPAUBATh
MOCTIeIOBATENBHOCTh  HEOOXOAUMBIX  OTEpaIHii; CaMOCTOSITENIFHO ~ HAaXOJUTh W
¢dopmynupoBaTth  y4eOHyl0  MpoOJieMy, COCTaBJIATh IUIaH  BBIIOJIHEHUS  pabOThI;
CaMOCTOSITENTFHO OCO3HABATh MPUYHMHBI CBOETO YCIeXa WM Heyclexa W HaXOIUTh CIOCOOBI
BBIXOJIa M3 CHUTyallud Heyclexa; paboTras MO NPeAJIOKECHHOMY WIH CaMOCTOSTENbHO
COCTaBIICHHOMY IIJIaHy, HCIIOJIb30BaTh Hapsly C OCHOBHBIMH M JIOTIOJIHUTEIHHBIE CpPEICTBA
(cripaBoYHas JMTEpaTypa, CIOXKHBIE MPUOOPHI, KOMIIBIOTED); KOHTPOJIb M OIIEHKa
JeSITeTbHOCTH; OCYIIECTBIIATh UTOTOBBIM M MOMIArOBBIA KOHTPOJIb 110 PE3yJIbTaTy; MOA0UpaTh
K Kax/10il mpobneme (3a1ade) aJeKBaTHYIO €l TEOPEeTHYECKYI MOJAEb; YMETh KPUTUYECKH
OLICHUBATh IIOJIYYCHHBI OTBET; TPEABHICTh BO3MOXKHOCTH TIOJYYECHHST KOHKPETHOTO
pe3yabTata MpU PAlUOHAIBHOM BBIUMCIEHUSAX; KOHILIEHTPALUs BOJM Ui HPEOJIOJICHHS
WMHTEIUICKTYaJbHBIX 3aTPyJHEHH; paboTas 1Mo IUIaHy, CBEPSATh CBOM JCWUCTBUS C LENBIO U,
IpU HEOOXOJMMOCTH, UCIPABIATH OIMIMOKH CAMOCTOATENBHO (B TOM YHCIE U KOPPEKTHUPOBAThH
IJIaH); YMETh OLIEHUTh CTENEeHb YCHEIIHOCTH CBOEW WHIUBUAYalTbHONW 00pa3zoBaTeNbHOMN
JeSITeTbHOCTH.

IIpenmerHbie:




BrITyCKHUK Ha 6G3080MypPOBHE HAYIHUTCS:

- HaxXoAWTb CYMMYy OECKOHEYHO YOBIBAIOIIEH TIE€OMETPHUUYECKONH MPOrpeccuu; BIAICTh
MOHATHSIMH: TIPOU3BOIHASL (DYHKIIUU B TOUYKE, TPOU3BOAHAS (DYHKIINU;

- BBIYMCIATH MPOU3BOAHBIC 3JIEMEHTAPHBIX (GYHKIUI, MPUMEHss MpaBuia BBIYMCICHUS
IIPOU3BOJHBIX, UCIIOJIB3Ys CIIPAaBOYHBIE MAaTEPUAJIBI;

- pemiaTth 3aa4u ¢ IPUMEHEHUEM ypaBHEHUS KacaTellbHOM K rpaduKy QyHKIMHY;

- pemiath 3a7a4d Ha HaXOXKJICHHWE HAWOOJBIIEr0 M HAWMEHBIIETO 3HA4YCHUs (DYHKIUU Ha
OTpE3KE.

BrIycKHUK Ha 6@3080M YPOBHE MOJIYIUT BO3MOKHOCTh HAYIHUTHCS:

- Haxoauts npousBoanyto cioxuoi Gpyukuuu y = f (KX + b).

- TPUMEHATHh pEIICHUs] TPUKIAAHBIX 3a7a4, B TOM 4YHUCJIE 3aJa4y Ha HauOOJIbIIUE U
HaWMEHbIIINE 3HAYEHUS C IPUMEHEHUEM allliapara MaTeMaTHYeCKOI0 aHAIn3a

- FCCIIEeIOBATh (DYHKIMIO C IIOMOIIBIO MPOU3BOIHOM U CTPOUTH €€ rpaduk

Htorosoe IIOBTOPCHUC

JINYHOCTHBIE:HE3aBUCUMOCTh W KPUTHUYHOCTH MBIIUICHUS; BOJS M HACTOMYMBOCTH B
JTOCTHXKCHHUH TIeNH; (POPMHPOBAHWE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH U
CIOCOOHOCTH O0YYarOIIMUXCs K CAaMOPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE MOTHBAIIMH K
o0OydeHuto 1 o3HaHui0. POpMUPOBAHHUE WHTEIUICKTYATbHON YeCTHOCTH U OOBEKTHBHOCTH
MeranpeaMeTHbIE:

Kommynuxamuenvie: OpraHU30BBIBATh M TUIAHUPOBATH YI€OHOE COTPYAHHUYECTBO C YUUTEIIEM
U OIHOKIACCHUKAaMU; TMPOSBIATh TOTOBHOCTh K OOCYXACHHMIO DPa3HBIX TOUYEK 3pPEHUS U
BbIpabOTKe 0O0mel (rpynmnoBoi) TMO3UIMK; CHOCOOCTBOBATH (HOPMUPOBAHUIO HAYYHOI'O
MHPOBO33PEHHs; CIyllaTb W TOHHMMAarTh JPYIMX, YIPaBIATL IIOBEACHHEM IapTHEpa,
MPUHUMATH TOYKY 3PCHHS TapTHEPA.

llo3nasamenvHvle: YMETh OCYIIECTBISTH aHANM3 OOBEKTOB, CAMOCTOSITETBHO HCKaTh H
oTOMpaTh HEOOXOAMMYI0 HH(GOPMAIMIO; CaMOCTOSITENIbHOE BblAeNIEHUE-POPMYyIUPOBaHNE
MO3HABATENBHON €M, JIOTUYeckue- (OopMyITUpPOBaHUE MPOOIEMBI, pelIeHHEe MPOOIEMBI,
MOCTPOCHUE JIOTUYECKOW IWEMHU PACCYXKIEHUM; T0Ka3aTeNbCTBO; pediekcus; ymeHue
CTPYKTYypUpOBaTh 3HaHHs, BBIOOp HauOonee 5(G(HEKTHBHBIX CHOCOOOB pelleHus 3ajaad,
pednekcust cnocoOOB M YCIOBUH ICHCTBUSI.

Pecynamusnvle:  ONpenensTh MOCIENOBATENFHOCTh MPOMEKYTOUHBIX IIeNiel C y4eToM
KOHEUHOTO pe3yJibTaTa, COCTABIATH IJIaH MOCIEA0BATEIIBHOCTUA JACHCTBUM; IIeJenoaranue,
TJTAaHUPOBAHUE, IPOTHO3ZUPOBAHUE, KOHTPOIIb, OLIEHKA, KOPPEKIHS; ()OPMUPOBATH MOCTAHOBKY
y4eOHO 3a/1adyi Ha OCHOBE COOTHECEHHS TOTO, YTO YXKE€ M3BECTHO U YCBOCHO YUAIIMMHUCS, U




TOT'0, 4YTO €1I€C HCU3BCCTHO.

Htoro
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TemaTuyeckoe niianuposanue MartemaTuka: reomerpus. 10 kiaacc (0a30Bblii ypoBeHb)

Ne ni/mt | Ha3Banmerembr (Om0k | KommuecTo | [Imanupyembie oOpazoBaTesbHBIE PEe3yIbTaThI
YPOKOB) 4acoB

1 [ToBTOpEHME 3 Jluunocmuwle: GopMUpPOBaHHWE HaBBIKA OCO3HAHHOTO BBIOOpA PAMOHAIBHOTO CIIOCO0A pEIICHUS 3aaHHi;
(hopMHUpOBaHKE HABBHIKOB CaMOAaHAIM3a W CAMOKOHTPOJISI; (pOpMUpOBaHME HaBBIKA COTPYAHHYECTBA C YYHTEIEM H
CBEPCTHUKAMU
MeTonpeamMeTHbie:
KommynuxamusHule: OpraHU30BBIBATh U IUIAHUPOBATH yU4EOHOE COTPYAHHUYECTBO C YUUTEIIEM U OJHOKIACCHUKAMU;
OTCTaWBasi CBOIO TOYKY 3PCHHsI, IPUBOIUTH apTryMEHTBI, TOATBEPKIas UX (PaKkTaMu; B TUCKYCCHH YMETh BBIIBUHYTh
KOHTPApTyMEHTHI;
llo3nasamenvbHoble:CTPOUTh JIOTHYECKH OOOCHOBaHHOE pacCyXIEHUE, BKJIIOYAIOIIEe YCTAHOBJICHHE MPUYMHHO-
CIICJICTBEHHBIX CBSI3€H; aHAIM3UPOBATh, CPABHUBATH, KIIacCU(DHUIIMPOBATH U 0000IIaTh (PAKTHI U SBICHUS;
Pecynamusnvie: TpoOrHO3UpOBaTh pe3yibTaT YCBOEHUsS MaTepuana, ONpPENesiTh IPOMEKYTOUHbIE —LIEJIH;
CaMOCTOSITENIbHO OOHAapyKuBaTh © (OPMYIHPOBAaTh TNpoOIeMy B KIACCHOM W HMHIUBUAYAJIbHOW y4eOHOU
JIeSITENIbHOCTH; YMETh OIIEHUTH CTENIEHb YCIENIHOCTH CBOSH MHAMBHAYaAIbHON 00pa3oBaTeIbHON ACSITEIbHOCTH.

2 BBeagenne. AKCHOMBI 5 JIn4HOCTHBIE:

CTEPEOMETPUU U HX
CIIC/ICTBHSI

CdhopMUpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON
MIPAKTUKHU.

MeTtanpeamMeTHbie:

PeryasituBHbIE:

yenenonazanue — (GOpPMyITUPOBATh M YIACPKUBATh Y4eOHYIO 3aaady; MpeoOpasoBBIBATh NPAKTHUECKYIO 337124y B
00pa3oBaTeNbHYIO.

naaHuposaHue — BHIOUPATh JEWCTBHS B COOTBETCTBUH C TIOCTABJICHHOW 3a/lauyell M YCIOBHSIMH €€ pealn3aliii,
OIPEAETSTH OOIIYIO IIeh U IIYTH €€ JOCTHIKEHHUS; NPOSHO3UPOBaHIe — TIPEIBOCXHIIAT Pe3yIbTaT.

Ilo3naBaTenbHbIE:

0bujeyuebHvle— UCTIONB30BATh 00IIME MPUEMBI PEIICHUs TOCTABIEHHBIX 3aa4;

CMBICIOB0E UmeHUe, 3HAKOBOCUMBIUYECKUe Oelticmsusi obueyueoOHble— BRIONpaTh Hanbosiee 3G(HEKTUBHBIE CIIOCOOBI
pelieHus 3a/a4; KOHTPOJIUPOBATh M OILIEHWBATH IMPOLIECC B PE3yNbTaTe CBOCH AEATEeIHbHOCTH; OCO3HAHHO CTPOWTH
coo0rmieHus B yCTHOU (hopme.

KoMMyHHUKaTUBHBIE: UHUYUAMUBHOE COMPYOHUYECMB0 — CTaBUTHh BOIPOCHl, OOpamaTbCs 3a IOMOIIBIO;




dbopMynupoBaTh CBOM 3aTPYAHECHUS. MPOSBIATH AaKTUBHOCTh BO B3aUMOACMCTBUM JUIs pEIIEHUs 3a]ady;
g3aumooeticmaue — 3aJ1aBaThb BOIMPOCHI, (POPMYIUPOBATH CBOIO MTO3UITUIO

IIpeamerHsbie:

Buinycknux na 6azo6om ypogne Hayuyumcsi:

- MOHUMAaTh AKCMOMATHYECKHI CIIOCOO0 TOCTPOSHUS T€OMETPUH, pa3indaTh OCHOBHBIE (PUTYpHI B MPOCTPAHCTBE,
crocoOb!I MX 0003HAYEHUS, TPUMEHSTh (POPMYITHPOBKU AKCHOM CTEPEOMETPHUH UX JJISl peLICHHs MPOCTEHIINX 3a/1a4;

- COOTHOCUTH IUIOCKHE TeoMeTpuuecKkue (UTYphl U TpeXMEpHBIE OOBEKTHI C WX OINUCAHUSMHU, UYEPTECIKAMHU,
HM300paKCHUSAMU;

- pa3nuyaTh U AaHAIM3UPOBATH B3aUMHOE PACIIONIOKEeHHE (puryp;

- U300paxkaTh TeoMeTprudeckie GUrypbl U TeNa, BBIIOIHATH UEPTEXK MO YCIOBUIO 3aJaUH.

Buinycknux na 6azosom ypoene nonyuum 603MOACHOCHb HAYYUMBCAL:

- HCIIOJIb30BAaTh aKCHOMBI U CJIEJICTBUS U3 HUX IMIPH PEIICHUH 3a]1a4 JOTMUYECKOro XapakTepa;

- M300paKaTh TOYKH, IPSIMBIC U IDIOCKOCTH HA MPOCKITMOHHOM YEPTEKE TPU PA3TMIYHOM HX B3aUMHOM PACTIOJIOKEHUU
B ITPOCTPAHCTBE.

[TapannensHOCTH
MPSIMBIX
IJIOCKOCTEN
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JIMYHOCTHBIE:

bepekHOe,0TBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PU3MYECKOMY M IICHUXOJIOTMYECKOMY 3[0POBBIO Kak
COOCTBEHHOMY, TaK M IPYTUX JIIOACH, YMEHHE OKa3bIBATh MEPBYIONOMOIIb.

MeTanpeamMeTHble:

PeryasiTuBHbIe: yenenonazanue — peodpa3oBbIBaTh NPAKTUYECKYIO 33aa4y B 00pa30BaTelbHY0; (POPMYIMPOBATH U
yIep)KUBaTh Y4eOHYIO 3a/ady; yASpXKHBATh ITO3HABATEIbHYIO 3a7ady M TPHUMEHSATh YCTAaHOBJCHHBIC IpaBHIIA.
KOHMPOIb U CAMOKOHMPOIb — UCTIONB30BaTh

YCTQaHOBJICHHBIE MpaBHJa B KOHTPOJIE CIIOCOOA pelIeHUs 3aladyd. MIAHUposanue — BBHIOUpATh JEHCTBHS B
COOTBETCTBHUHM C TIOCTABJIEHHOH 3a/1a4ell U YCIOBUSIMHU €€ pean3aluu.

Ilo3naBatenbHble: o00weyuebHble— BBIOUpATh Haubosee HPQGEKTUBHbIE pEIIEHUS MOCTAaBJIEHHOW 3adauu;
KOHTPOJMPOBaTb M OLEHUBATh IPOLECC U pe3yibTaT JesATEeIbHOCTH;OpPUEHTUPOBATbCS B  Pa3sHOOOpa3uH
MPOTrpaMMHOTO 00€CTIeUeHUS.

KomMmyHuKaTHBHBIE: 63aumolelicmseue — (HOPMYIUPOBATh COOCTBEHHOE MHEHME W TO3ULUI0; UHUYUAMUEHOE
CcompyOHU4ecmeo — CTaBUTh BONPOCHI M OOpAaIIaThCS 3a MOMOIIBIO; VIpAsieHUue KOMMYHUKayuel — OCYIECTBISAT
B3aUMHBIA KOHTPOJIb; NJIAHUPOBAHUE

YuebH020 compyOHUYecmea — CIymarh COOeCeTHIKA, 3a1aBaTh BOIPOCHI; HCIIOIB30BaTh PEUb.

[Mpeamernsbie:

Buinycknux na 6a3060m yposHe Hayuumcsi:

- pacmo3HaBaTh Ha YepTekax M MOJENSIX MepeceKaroluecs, napajuleJbHble NMpsiMble, MEPeceKarofe MIOCKOCTh U




NapajuleIbHbIEC €1; MapauIe/IbHbIE U NIEPECEKAIOIINECS INIOCKOCTH;

- pemarb reOMETPUYECKHE 3aa4yM, ONMPAsCh HA M3YyYEHHBIC CBOMCTBA IUIAHUMETPUYECKUX M CTEPEOMETPUUYECKUX
(buryp 1 OTHOIIEHUI MEX/I1y HUMH, IPUMEHSS allre0Opandeckuil 1 reOMETPUIECKUI anmapar;

- IPOBOJUTH 10KA3aTEIbHBIC PACCYKICHUS IIPYU PEILICHUH 3a/a4;

- BBIYUCIIATH JINHEHHBIE 3JIEMEHTHI M YIJIbI B IPOCTPAHCTBEHHBIX KOH(PUTYpALIUsIX.

Buinycknux na 6a3060m ypoere nouyuum 603MONCHOCHb HAYUUMbCAL:

- JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca

- Hay4uTcs n300pakaTh IPOCTPAHCTBEHHBIE (PUT'YpPhI HA INIOCKOCTH B NApaJICIbHOM POESKIHH.

[IepnieHIUKyYIAPHOCTD
IPSIMBIX "
IIJIOCKOCTEN
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JInyHOCTHBIE:

CdopMupoBaHHOCTH HaBBIKOBCOTPYAHUYECTBACOCBEPCTHUKAMM,AETbMUMIIQ/IIIETO
BO3pacTa,B3pPOCIBIMUBOOPA30BATEILHON, OOIIECTBEHHO IOJE3HOM, Y4eOHO-HCCIEAOBATENIbCKOM, MPOCKTHON U
JIPYTUXBUAAXICATEILHOCTH.

MeranpeaMeTHbIE:

PeryasituBHble: yenenonacanue — (popmynupoBaTh U yAepXKHUBaTh y4eOHYIO 3ajaady; MpeoOpa3oBBIBATH
MPAKTHYECKYIO

3a/1auy B 00pa3oBaTeNbHYIO.

NIaHUpOBaHue — IPUMEHATh YCTAHOBIICHHBIC IPaBUJIA B INITAHUPOBAHUH CIIOCO0A PEIICHUS;

KOppeKyus — BHOCUTh HEOOXOIUMbIe KOPPEKTHUBBI B ICHCTBUE MOCIIE €0 3aBEPILIEHUSI Ha OCHOBE €r0 OLICHKH U y4yeTa
CHICTaHHBIX OHIMOOK; BHOCHUTH HEOOXOAMMBIC IOMOJIHEHWS W W3MEHEHHs B IUIAH U CIIOCO0 JIHCTBHSA B Cirydae
pacxXoXKaAeHus JACUCTBUSL M €ro pe3ysbTaTa; oyenka — YCTAHABIMBATh COOTBETCTBUE IOJYYEHHOIO pe3yibTaTa
TIOCTABJICHHOW WENH; KOppeKyus — HNPOSHO3UpO8aHue — TIPEIBUACTH BO3MOXXHOCTH TIIOJy4EHHS KOHKPETHOTO
pe3ynbTaTta Npu pelieHun 3a7aa4; KOHMpOJib U CAMOKOHMPOIb — UCTONb30BaTh YCTAHOBJICHHBIE MPABUJIa B KOHTPOJIE
crioco0a pelieHus 3a1auu.

ITo3HaBaTenbHbIE: 00WeyueOHbIe— OPUSHTUPOBATHCS B Pa3HOOOpa3uu MPOTrpaMMHOIO OOECIEeUeHMS; OCO3HAHHO
CTPOMUTH COOOIIEHUS B YCTHOU (hopMe; cTaBUTh U (POPMYIHPOBATH IPOOIIEMbI; KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT
JesITeIbHOCTH; — BBIOMpaTh Hanbosee 3pPeKTUBHbIE PELIeHUs IOCTABICHHOMN 3afauu; uH@opmayuorHble— NCKaTh U
BBIJIENIATh HEOOXO0IMMYIO HH(POPMALIHIO U3 PA3TUYHBIX HCTOUYHUKOB; MOJIy4aTh U 00pabaThiBaTh HH(POPMALIHIO.
KomMmyHukaTuBHbBIC: niaHuposanue yuebH020 compyoHuuecmeéa — CIylmaTb COOECEeIHUKA, 3aJaBaTh BOMIPOCHI
OIpeNieNIATh OOUIYI0 IeNb U IMyTH €€ JOCTHKEHMS;; MCIONb30BaTh peUb; UHUYUATNUGHOE COMPYOHUUECMBO —
(dhopmynupoBaTh CBOU 3aTPYIHEHUS; 83aumooelicmeue — GOpMyIHpOBaTh COOCTBEHHOE MHEHHUE W TTO3UIINIO; CTPOUTH
JUIs  TIapTHEpa TMOHATHBIE BBICKAa3bIBAaHUS; CTPOMUTH Ui TMApTHEpAa IMOHATHBIE BBICKA3bIBAHUS YNpagieHue
KOMMYHUKayuell — aJIeKBaTHO UCIIOIB30BATh PEUb IS TUTAHUPOBAHUSI U PETYIISALINU CBOCH NI TETFHOCTH,
IIpeamerHsbie:




Buvinycknux na 6a3080m ypoeHe Hayyumcs:

- OIIepUPOBATh Ha GA30BOM YPOBHE MOHATUSAMU: NEPIIECHIUKYISIPHOCTh IPSIMBIX U IJIOCKOCTEI;

- n300pakaTh U3y4aeMble (PUTYpPBI OT PYKU U C TPUMEHEHHEM IPOCTHIX Y€PTEKHBIX HHCTPYMEHTOB;

- u3BJIEKaThb MHGOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (GUTypax, MPEACTaBICHHYIO Ha uepTexax Hu
PUCYHKAX;

- IpuMeHATh Teopemy [ludaropa npu BIYUCIEHUU 3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

- IPUMEHSATH JUISI PeIICHH 33a]a4 TeOMeTpHUYecKie (DaKThl, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme;
Buinycknux na 6a3060m ypogHe nomyyum 803MONCHOCHb HAYUUMbCA.!

- - pewarb 3ajauyd Ha MEPHEHAMKYISIPHOCTb HPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE, IMPUMEHSITH CBOMCTBA
MEPIEHIUKYISIPHBIX HIPSIMBIX U TUIOCKOCTEH.

- TMIO3HAKOMHUTCS C TMOHATHEM IEHTPAIBHOTO MPOSKTHPOBAHUS U HAYYUTCS M300pakaTh MPOCTPAHCTBEHHBIE (HUTYPHI
Ha IJIOCKOCTH B IIEHTPAJIbHON IPOEKINH.

MHoOrorpaHHuku
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JInyHOCTHBIE:

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMUIO, HA MPOTSIKEHUU BCEH KU3HM;
CO3HATEIIFHOE OTHOUICHWE K HENpPEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCIEIIHOW MPO(ECCHOHATBbHOW U
OO0I1IECTBEHHOH 1 TETbHOCTH

MeranpeaMeTHbIE:

PeryastuBHbIe: yenenonazanue — npeoOpa3oBbIBaTh MPAKTUYECKYIO 331a4y B 00pa30BaTeIbHYIO;

KOHMPOIb U CAMOKOHMPOJb — WCIOJB30BATh YCTAHOBJICHHBIE NpaBWJIa B KOHTpPOJIE croco0a pemieHHs 3a/lauu;
yenenonazanue — TPeoOPa3OBBIBATH NMPAKTHUECKYI0 3ajjauyy B 00pa3oBaTebHYIO; YAEP)KHUBATh I03HABATEIbHYIO
3aJauy ¥ PUMEHSTh YCTaHOBJICHHBIE MTPABHJIA;

KOppeKyus. — BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI B JICHCTBHE MOCIIE €T0 3aBEPIICHUSI HA OCHOBE €T0 OIEHKH M y4eTa
C/I€TIaHHBIX OLIHOOK.

ITo3HaBaTenbHble: o00weyueOHble— BbIOUpaTh Haubosee 3(QeKkTuBHbIE peleHuss IOCTaBICHHON 3a1auu;
KOHTPOJIMPOBATh W OLEHUBATH MPOIECC M PE3YNbTAT JIEATEIHLHOCTH, OPUEHTHPOBATHCS B Pa3HOOOpa3Wu CIIOCOOOB
peleHus 3a/ay; y3HaBaTh, Ha3blBaTh M ONPEHENATh OOBEKThl W SBICHHUS OKpY)KAIOUIeW JeHCTBUTENBHOCTH B
COOTBETCTBHH C COAECP)KAaHNEM YIeOHOTO TpeIMeTa.

KomMmyHuKaTHBHBIE: 683aumoolelicmeue — (GOPMYIUPOBAaTh COOCTBEHHOE MHEHUE U TO3MLUIO; ynpagieHue
KOMMYHUKayuel — OCyILECTBIISITh B3AUMHBIA KOHTPOJIb; (POPMYIHPOBATH CBOU 3aTPYJHEHHUSI.
IIpeamerHsbIe:

Buvinycknuxk na 6a3060m ypoene Hayuumcs:
- CTPOUTH PA3BEPTKY;
- IPUMEHSTH MOHATUS: yCeUCHHAasi MUpaMUIa, HAaKJIOHHAs MIPU3Ma;




- BUJCTh CUMMETPUU B Tpu3Me U mupamujae. [I[puMeHUTh 3HAHHUS O CHMMETPUH B MPOCTPAHCTBE (IICHTpaIbHAs,
0ceBast, 3epKajbHas), IPUBOAUTH TPUMEPHI CHMMETPUI B OKPYXKAIOIIEM MHUPE;

- pelaTh CTEpEOMETPUYECKHE 3aJaud Ha HaXO0XKJIEHUE TIEeOMETPUYECKMX BEIMYMH (JUIMH, YIJIOB, IUIOIIAJCH,
00BEMOB); UCIOJIB30BATh IIPU PEILICHUH TUIAHUMETpUYECKUEe GaKThl U METOJIbI.

Buvinycknux na 6a3080m ypoeHe noayuum 603MOHCHOCHb HAYUUMbCAL:

- BJIAQJETh MOHATUIMHU LEHTPAIbHOE U MApaUIeIbHOE MPOEKTUPOBAHUE U MPUMEHATHh UX IPHU MOCTPOECHUU CEYECHU
MHOTOTPaHHUKOB METOJ0M IIPOEKLIUIA;

- CTPOUTh CEYEHHS] MHOTOI'PaHHHUKOB; MOJEIMPOBATh MHOTOI'PAHHHUKHU

[ToBTOpEeHnE 4 JIMYHOCTHBIE:
— TIPUHATHE W peaju3alus LEHHOCTeH 310pOoBOro M 0Oe30macHoOro obpasa KH3HH, OepeXHOE, OTBETCTBEHHOE H
KOMITETCHTHOE OTHOIIICHNE K COOCTBEHHOMY (PH3MYECKOMY U TICHXOJIOTHYECKOMY 37I0POBBIO
MeranpeaMeTHbIE:
Brnanenue HaBbIKaMH TO3HABAaTEIbHOM pe(IEKCMM KaK OCO3HAHUS COBEPIIAEMBIX JCWCTBHH W MBICIHTEIBHBIX
MIPOIIECCOB, UXPE3yJIbTaTOB MOCHOBaHH,IPAaHUIICBOCTO3HAHHS VMHE3HaHHS, HOBBIXIIO3HABATEILHBIX
3a71a4MCPEICTBUX JOCTHIKCHUS

Hroro 51




TemaTtuueckoe ruranupoBaHue: MaTemaTuka: anredpa M Hadaja MaTeMaTHYeCKOTO aHaIH3a.
11 xnacc (6a30BbIi YPOBEHB).

Neri/m | HazBanueTeMsl KonmyectBo yacoB | [ImaHupyembie 00pazoBaTeIbHbIE PE3yIbTAThI
(6710K YpOKOB)
1 TToBTOpEHUE. 4 JIuunocmnule:chOPMUPOBAHHOCTb  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pPa3BUTUA HAYKH; KPUTUYHOCTL MbIIUICHHUA, YMCHHUC PACIIO3HABATH JIOTHYCCKU
HCKOPPCKTHLBIC BbICKA3bIBAHHWSA, OTJIMYATh T'HIIOTC3Y OT Q)aKTa;

(dhopMUpOBaHHE HaBBIKA OCO3HAHHOTO BBIOOpA PAIMOHATIBLHOTO CIIOCO0A PEHICHUS 3aTaHUii;
dbopMHpOBaHHE HAaBBIKOB CaMOaHajiW3a W CaMOKOHTpOJs; (opMupoBaHHE HaBbIKa
COTPYJTHUYECTBA C YUUTEIIEM U CBEPCTHUKAMH

MetonpeaMeTHbIE:

Kommynukamusnule: opraHU30BBIBATh U INIAHUPOBATH YICOHOE COTPYIHUYICCTBO C YUUTEICM
Y OJIHOKJIACCHUKAMH; OTCTaMBasi CBOIO TOYKY 3PEHUS, IIPUBOJUTH apIyMEHTBI, MOJITBEPIKAast
uX akTamu; B TUCKYCCHHU YMETh BBIIBUHYTh KOHTPAPTyMCHTHI,

llo3nasamenvhble:CTPOUTh ~ JIOTHUECKH  OOOCHOBAHHOE  PACCYXKIEHHE,  BKIIIOYAIOIIEe
YCTaHOBJICHHE MPUYUHHO-CJICICTBEHHBIX CBSI3CIA; aHAITM3UPOBATH, CpaBHHBATb,
KJIaccuGuIpoBaTh ¥ 000011aTh (DaKThI U SBIICHNUS,

Pecynamusnvle:  TIPOTHO3UPOBATH  pPE3yJIbTaT  YCBOSHHUS ~ Marepualia,  ONpPEICIsTh
MPOMEKYTOUHBIC TEJIM; CAMOCTOSTEILHO OOHApy:KuBaTh M (hopMymupoBaTh MpodiieMy B
KJIACCHOW W MHJIUBUyaTbHOW y4eOHOH JNeATeIhbHOCTH; YMETh OLIEHUTh CTEIIEHBb YCIEITHOCTH
CBOCH MHIUBUIYyaTbHONU 00pa30BaTeNbHOM 1eATEeTbHOCTH.

2 Crenenu u kopHu. CreneHHas 12 JINYHOCTHBIE: OTBETCTBEHHOE OTHOILIEHHWE K YYEHHIO; YMEHHE SICHO, TOYHO, T'PaMOTHO
byHKLHS. n3JlaraTb CBOM MBICIIM B YCTHOM M INHMCBMEHHOH pPE4YM, NOHMMATh CMBICJ IOCTaBICHHOMN
3agaun. OCyLIECTBIATh B3aUMOINIPOBEPKY; OOCYXJaTh COBMECTHOE pelLIeHHE (IIpe/iaraTb
BapUaHThl, CPAaBHHUBATh CHOCOObI BBIYMCIEHHS WIM peIHIeHUs 3ajaun); OOBEeIUHATDH
MIOJIyYE€HHBIE PE3YJIbTaThl; COMOCTABIISTh PE3YJIbTaThl COOCTBEHHON AESITENbHOCTH C OLEHKON
e€ ToBapuiamu. PopMHpPOBaHNE UHTEIIEKTYaIbHON YECTHOCTH M OOBEKTUBHOCTH.
MetonpeamerHble:

Kommynukamuenvie:  BOCIPUHUMATh TEKCT C Y4Y€TOM IIOCTaBJIEHHOM y4eOHOW 3amaud,
HaXOJIUTh B TeKcTe HH(POpPMAIMIO, HEOOXOIUMYIO JJIi €€ pEelIeHUs; ONpPENeNsTh Lenu U
(YHKIIMH YYaCTHHMKOB, CHOCOOBI B3aUMOCWCTBUS; IUIAHUPOBATh OOIIME CIOCOOBI paboThI;
00OMEHUBATHCS 3HAHUSIMU MEXAY WIEHAMU TPYIIbI U NPUHATUS 3P (HEKTUBHBIX COBMECTHBIX
pELIEeHNli; apryMEHTHpPOBaTh CBOIO TOYKY 3PEHHs, CIIOPUTb U OTCTAaWBaTh CBOIO IO3ULUIO
HEBPaXJEOHBIM Ui OMNIOHEHTOB 00pa3oM; PEryJlnpoBaTh COOCTBEHHYIO J€ATEIbHOCTh




IIOCPEICTBOM ITUCbMEHHOU pedH.

llo3nasamenvHule:  BBITIONHATH y4eOHbIE 3aJaud, HE UMEIONIME OJHO3HAYHOTO PEHICHUS;
OCYILIECTBIISITh CPaBHEHHWE M KJIAcCU(UKALUIO 10 3aJaHHBIM KPUTEPUSM;  CO3/1aBaTh
CTPYKTYpPY B3aUMOCBSI3€il CMBICIOBBIX €AMHMI] TEKCTa; BBIOMpaTh Haubosee 3¢ (PeKTUBHbIC
CIOCOOBI pEeIIeHUs 33a4ul; YMETh OCYIIECTBIISATh aHAIN3 OOBEKTOB, CAMOCTOSTEIILHO HCKATh
1 OTOMpAaTh HEOOXOAUMYIO HH(DOPMAITHIO.

Pecynamusnvle: caMOCTOSTENPHO HAaXOAWTh M (OPMYIHMPOBATH y4eOHYIO Mpodiemy,
COCTaBJIATh IUIAH BBINIOJIHEHUS paboThl;  (GOpPMUPOBATH LEJE€BbIe YCTAHOBKH Yy4eOHOMN
NesITeIbHOCTH, BBICTPAUBaTh MOCIIEA0BATEILHOCTh HEOOXOJMMBIX ONEepaLnii.

IIpenmerHble:

BrimyckHUK HA 0@30860M YpOBHE HAYUHTCS:

- BJIaJIETh MOHSATUEM CTENeHHAasi (YHKIUS; CTPOUTH €€ TpaduK U yMETh MPUMEHSTh CBONCTBA
CTCTICHHOHN ()YHKIIMH [P PEIICHUH 33]1aY;

- pasnmyath GyHKIHH y = "X, HX CBOICTBA U IpaduKy;

- pelars NpocTeNIe HPPaLlMOHAIBHBIE YPABHEHHS,

- OIIEPUPOBATH CTENEHBIO C IEHCTBUTEIBHBIM MOKa3aTeNEM.

Buinycknux na 6azoeom yposne nomyuum 603MOHCHOCMb HAYYUMbCA.!

- pemiaTb ypaBHEHHUS U HEPaBEHCTBA, HCIOJB3Yys CBOMCTBa (YHKIMH U ee rpaduyeckoe
MPECTaBICHHUE

- pacrmo3HaBaTh pPaBHOCHIIBHBIC IPEOOpa3oBaHUs, MpPeoOpa3oBaHUs, MPHUBOIIIINE K YPaBHEHHUIO-
CJIICACTBHIO.

[TokazaTenbHas u
norapupmuueckas yHKIUU
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JInyHOCTHBIE: pa3BUTHE HHTEpeca K MaTeMaTUYeCKOMY TBOPYECTBY M MaTeMaTHYECKUX
CIIOCOOHOCTENH; (opMHUpOBaHHE KAuyeCTB MBINUIEHUS, HEOOXOAMMBIX [UI ajanTalud B
COBpPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE; OCYIIECTBISATH CAMOKOHTPOJIb, IIPOBEPSIs OTBET
Ha COOTBETCTBHME YCJOBHIO; TOTOBHOCTbh M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U
JIMYHOCTHOMY CaMOOIPEIEIEHNI0, CTIOCOOHOCTh CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE IIJIaHBL;
OTBETCTBEHHOE OTHOILICHME K YUYEHHUIO, DPa3BUBaTh TIpaduuecKyro KyJIbTypy, oOpa3HOe
MBIIIJICHUE; Pa3BUTHE CAMOCTOSITEIbBHOCTM W KPUTHYHOCTH MBIIUIEHUS; (HOpPMHUpPOBaHHE
MHTEJUIEKTYaJIbHON YECTHOCTH U OOBbEKTUBHOCTHU

MeranpeamMeTHble:

Kommynukamuenvie: omnpenenats 1ead U GYHKUIUU YYaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;
IJIAaHUPOBATh OOIIMe COCOObI paboThl; OOMEHUBATHCS 3HAHMSIMH MEXKIY YJIC€HAMH TPYIIIIbI
Ui TpUHATHA >(PQPEKTUBHBIX COBMECTHBIX pEIIeHUH;  CTaOMIU3aIMs SMOILUOHAIBHOTO
COCTOSIHUS JUIsl PELICHUS pa3jIMuYHbIX 33/ay; MOHUMAas MO3MIHI0 APYroro, pasinyaTh B €ro
peun: MHEHHUE (TOYKY 3pEHHsl), JOKa3aTelbCTBO (ApPTyMEHTHI), (haKThbl, TMIOTE3bl, AKCHOMBI,




TEOpHH; OOMEHHUBAThCA 3HAHUAMU MEXIY OJIHOKJIACCHUKAMH JJIsi MPUHATUS 3()()EKTUBHBIX
COBMECTHBIX PELICHUH; YMETh B3IJISIHYTh HAa CUTYalMIO C HHOW IO3ULIMU U JOTOBAapUBATHCSA C
JIOAbMH UHBIX [TO3ULUI.

Ilosnasamenvhoie:  OCYHIECTBIATh PACIIMPEHHBIA MOMCK MHGOpPMALUU C HUCIOIb30BAHUEM
pecypcoB OHOIMOTEKH, O00Pa30BaTEIBHOTO MPOCTPAHCTBA POJHOTO Kpas BBITOJIHATh
yueOHbIe 3a7aud, HE UMEIOIIME OJHO3HAYHOIO PEIICHUs; AaHAIU3MPOBATH U OCMBICIMBATH
TEKCT 3aJjaud;- MOJEJIHUPOBATh YCIOBHE C IOMOULIbIO CXEM, PUCYHKOB; CTPOUTH JIOTMUECKUE
paccyXKIeHMsl, YMO3aKIIOUeHNUs (MHAYKTUBHbBIE, A€IYKTUBHbBIE U II0 aHAJOTUU) U BBIBOJbI; -
COCTABJISAATh TE3UCHI, pa3IMYHbIC BUBI INIAHOB (IIPOCTHIX, CIOKHBIX | T.11.). [IpeoOpazoBriBaTh
nHGOpPMALIMIO U3 OJHOIO BUJAA B APYrod (Tabiauily B TEKCT, JUarpaMMmy M IIp.); NPUBOAMUTH
IpUMEpPbl B KayeCTBE JOKA3aTeJbCTBA BbBIIBUIAEMBIX IOJIOXKEHUI; co3/1aBaTh
MaTEMaTUYECKUE MOJENH; YMETb MCIOJIb30BaTh KOMIIBIOTEPHBIE M KOMMYHHUKAllMOHHBIE
TEXHOJIOIMH KaK MHCTPYMEHT JJIsl JJOCTUKEHMS CBOUX LIEJIEH.

Pecynamusnvie:  hopMUpOBaTh 1€JEBbIE YCTAHOBKU Y4E€OHOM J€SATEIbHOCTH, BBICTPAUBATh
MIOCJIEZIOBATEIBHOCTh  HEOOXOIUMBIX  OIEpaluii; CaMOCTOSITEJIbBHO ~ HAaXxOJUThb U
¢dopmynupoBaTth  y4eOHyl0  MpoOJieMy, COCTaBJIATh IUIaH  BBIIOJIHEHUS  pabOThI;
CaMOCTOSITEJIbHO OCO3HaBaTh MPUYMHBI CBOETO YCIEXa WIM Heycllexa U HaXOAUThb CIOCOObI
BBIXOJIa M3 CHUTyallud Heyclexa; paboras MO NPeAJIOKECHHOMY WIH CaMOCTOSTENBHO
COCTaBJICHHOMY IUIaHy, MCIIOJb30BaTh HApsAy C OCHOBHBIMH M JIONOJHUTEIIbHBIE CPEICTBA
(cripaBo4Has JMTEpaTypa, CIOXKHBIE MPUOOPHI, KOMIBIOTED); KOHTPOJIb M OLEHKa
JeSITeIbHOCTH; OCYILECTBIISITh UTOTOBBIN U MOLIArOBbI KOHTPOJIb IO pe3yNbTary; MOoA0MpaTh
K Kax/10il mpobneme (3a1ade) aJeKBaTHYIO €l TEOPEeTHYECKYI MOJAEb; YMETh KPUTUYECKH
OLICHMBATh TIOJYYEHHBI OTBET; MNPEABUAECTb BO3MOXKHOCTU TIIOJYYEHHUS] KOHKPETHOIO
pe3ysipTaTa NpHU PalMOHAIBHOM BBIYHCICHMSX; KOHLEHTpaUUs BOJM JUIsl NPEOJOJICHUS
MHTEJJIEKTYaJIbHBIX 3aTPyJHEHUN; paloTas MO IUIaHy, CBEPSATh CBOU JEUCTBUS C LEIbIO H,
IIPU HEOOXOJUMOCTH, UCIPABIATH OIIMOKH CaMOCTOATENBHO (B TOM YHCIE U KOPPEKTHUPOBATh
IUIaH); YMETh OLIEHUTh CTENEeHb YCHEIIHOCTH CBOEW WHIUBUIYalIbHONW 00pa3zoBaTENIbHOMN
JESATEIBHOCTH.

IIpeamerHbie:

BhImycKkHUK Ha 6a3060M YPOBHE HAYUUTCS:

- BJIJIETh NMOHSTUSAMHU TIOKa3aTellbHas U jJorapugmuueckas QyHKIUU; CTPOUTh UX TpaduKu U
yMETh IPUMEHSATh CBOWCTBA (PYHKIUI MTPH pEeILICHUHN 3aj1ay.

= pemaTL HpOCTeﬁHIHe IMOKa3aTCJIbHBIC YPAaBHCHU A, HCPABCHCTBA U UX CUCTCMBI.

- peuiaTh IMMOKAa3aTCJIbHBIC YPABHCHHA MCETOJaMMU PasjIOKCHHUA Ha MHOXUTCIIU, CII0coOOM 3aMEHbI
HCHU3BCCTHOI'O, C HMCIIOJIb30BaAHHUEM CBOICTB (1)YHKL[I/II/I, peliaTb YpPaBHCHHA, CBOAAINIUCCA K




KBaaApaTHBIM.

- pemaThs IPOCTEUIIHe JorapupMUIECKre ypaBHEHMS, Jorapu(hMUIECKIe HEPABEHCTBA M UX CHCTEMBI.
BoinyckHUK Ha 6@3060M YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUUTHCS:

- BBIMOJHATH MPEOOpa3oBaHUs KOMOWHUPOBAHHBIX JIOTAPU(PMHUUECKHX U IOKA3aTEIbHBIX
BBIPAKEHHUI;

- BBIYHCIIATH HAWOOJIbIICE W HAUMEHbBINECEe 3HAYCHHE IMOKA3aTEIbHOW W JIOTapu(PMHUYCCKON
byHKIHH;

- IIPUMECHATDH CBOMCTBA ITOKAa3aTEIbHOM q)yHKHI/II/I IIpyu pCIICHUHU NPUKIIAJHBIX 3a4a4,

- (bOpMyJ'H/IPOBaTI) THUIIOTE3bI O KOJIMYCCTBEC KOpHeﬁ ypaBHeHI/II‘/'I, COACpKaIux J'IOFapI/Iq)MI/I'-ICCKYIO
(hYHKINIO, ¥ TIPOBEPSITH UX.

IlepBooOpa3Has u uHTErpa

JIMYHOCTHBIE: YYBCTBO OTBETCTBEHHOCTH 32 BBIIMOJIHEHUE CBOCH 4acTH pabOTHI Ipu padoTe B
rpynne, yMEHHE T[pU3HaBaThb COOCTBEHHbIE  OINMOKM;  aJeKBaTHAs  CAMOOIICHKA;
dbopMHUpOBaHHE  WHTEIUIEKTYaJbHOW  YECTHOCTH M OOBEKTUBHOCTH.  Pa3Butme
CaMOCTOSITEILHOCTH M KPUTUYHOCTH MbIIUIeHHs. DopMupoBaHUE YMEHUH SCHO, TOYHO,
IrPaMOTHO M3J1araTb CBOM MBICIIM B YCTHOM U MNHMCbMEHHOH peud, I[OHUMAaTh CMBICI
MOCTABIIEHHOM 3a/1a4yM, BHICTPAUBATh apryMEHTALINIO, IPUBOIUTH MPUMEPHl U KOHTIIPUMEDHI;
FOTOBHOCTh K CaM000Opa30oBaHMI0 M CaMOBOCHHUTaHMIO. BocnuTaHue KadecTB JIMYHOCTH,
00ecneunBaIIUX COIHAIBHYI0 MOOUIBHOCTD, CIIOCOOHOCTH MPUHUMATh CAMOCTOSITENIbHBIE
pelIeHus.

MeranpeaMeTHbIE:

Kommynuxamusnuwie: OpraHW30BBIBATh U IJIAHUPOBATh Y4eOHOE COTPYAHHUYECTBO C
YUUTEJIEM U OJHOKIACCHUKAMMU; MPOSBISATh TOTOBHOCTh K OOCYX/IEHUIO PAa3HBIX TOUYEK 3PEHHUS
U BbIpaboTKe o00miel (TpyNIoBOi) MO3UIUH; PEryIMpOBaTh COOCTBEHHYIO JEATEIbHOCTh
MIOCPEACTBOM NHUCBbMEHHON pE4M; OTCTaWBas CBOIO TOYKY 3pPEHUs, NPUBOJIUTH APTyMEHTHI,
MOATBEpKAas UX (QakTamMHu; B JAUCKYCCUM YMETh BBIIBUHYTh KOHTPAapryMEHTBI; YYUTHCS
KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTH CBOETO
MHEHHUS (€CJTU OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

Ilosnasamenvrvie: yMeTh OCYHIECTBIATh AaHANIM3 OOBEKTOB, CAMOCTOSATENbHO HCKaTh U
oTOUpaTh HEOOXOMUMYI0 HH(pOpPMAaNHIO;  BBIOMpaTh HaubOosiee 3PGHEKTHUBHBIE CIOCOOBI
pelieHust 3aJayd;  BbIABIATH OCOOCHHOCTH (KadecTBa, NMPU3HAKU) pa3HbIX OOBEKTOB B
mpolecce HX paccMaTpUBAHUS; YMEHHE UCHOJb30BaTh MPUEMBI pELIEHUs 3ajady;
MOJIETUPOBATh YCIOBHE, CTPOUTH JIOTMUECKYK) LENOUYKY PpacCyKIEHUH; OCYILECTBIATh
KOHTPOJb, YMEIOT BBIIBUTaTh TUIOTE3bl IMPU pEHIeHUH Y4eOHbIX 3ajad M MOHMMATh
HE00XOAMMOCTh MX MPOBEPKU; MOHUMAIOT U UCIOJIB3YIOT HAMIAJHOCTh B PEIICHUH Y4eOHBIX
3a/la4; OTpaX€HHWEe B MHUCbMEHHOM (opmMe CBOMX peleHui; OCYIECTBISTh IOUCK




HeoOxomuMoi WHGOpPMALUK AJis BBIMOJHEHUS MPOOIEMHBIX 3aJaHUN C HCIOJIb30BAHHEM
y4eOHOH JTUTEPaTyPHI.

Pecynamusnvie:  onpenensiTb IOCIECI0BATEIIBHOCT IMPOMEKYTOUHBIX LEIEH C Y4ETOM
KOHEYHOTO pe3ysibTaTa, COCTABJSATh ILJIaH IOCJIEAOBATEILHOCTA JEHCTBUM; OICHUBATh
JOCTUTHYTBIA pe3yibTaT; OIICHUBATh YPOBEHb BJAJICHUS YYeOHBIM JCHCTBHEM (OTBEYATh Ha
BOIIPOC «4TO S HE 3HAI0 U HE YMEK?»); COCTABIATh (MHIAWBUAYAIHHO WM B TPYIIIE) IUIaH
peuieHus: mpoOsieMbl (BBIMOJTHEHUSI MPOEKTA); MPOSBIAIOT IMO3HABATEJIbHBIM HHTEPEC K
U3YYCHUIO TMIPEIMETa; yMETh OIEHUTh CTENEeHb YCIEIIHOCTH CBOCW WHIAMBUIYAIbHOMN
00pa30BaTeNbHON JIEATEIHHOCTH.

IIpenmerHble:

BrImyckHUK Ha 6@3080M YPOBHE HAYUUTCS:

- BBIYUCIIATH IUIOMAAN (GUTYp Ha KOOPAMHATHOM IUIOCKOCTH C MPUMEHEHHEM OMPeeIEHHOTO
HWHTErpaJa.

BrinyckHUK Ha 6@3060M YPOBHE MOJIYYUT BOZMOKHOCTh HAYUUTHCS:

- HAXOJIUTh TIEpBOOOpa3HbIie caoxHbIX QyHkiui f (kx + b).

- OBJIAJIETh OCHOBHBIMH CBeJICHHAMU 00 nHTerpasie HeroToHa-JIeliOHuIIa 1 €ro npuMeHEHHUsIX.

DNEeMEHTHI TEOPUH BEPOSITHOCTEN
Y MaTeMaTU4YeCKOU CTaTUCTUKHU

JInyHocTHbIE:HDOPMUPOBAHHE KAueCTB MBIIUICHUS, HEOOXOMMUMBIX JUIS aJanTalud B
COBPEMEHHOM HMH(pOPMAIIIOHHOM OOLIECTBE; OCYIIECTBISATh CAMOKOHTPOJIb, TIPOBEPSS OTBET
Ha COOTBETCTBHE YCIOBHIO; Pa3BUTHE CAMOCTOSTEIBHOCTH W KPUTHYHOCTH MBILIUICHHS.
®opmupoBaHe UHTEIICKTYaTbHOM YeCTHOCTH U 00BEKTUBHOCTH.

MertanpeamMeTHble:

Kommynukamuenvie: opraHu30BbIBaTh M IUIAHUPOBATh y4EOHOE COTPYAHUYECTBO C YUUTEIEM
¥ OJHOKJIACCHUKAMM; TPOSBISTh TOTOBHOCTh K OOCYKICHHIO Ppa3HBIX TOYEK 3PEHUS W
BbIpaboTKe 0OwIel (rpynmoBoi) MO3UIUHM; CHOCOOCTBOBATH (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS; CIIylIaTh W TIOHUMATh JPYruX, YIPaBIATH IOBEIEHUEM IapTHEpA,
NPUHUMATh TOYKY 3pEHHsSI TapTHEPA.

Ilosnasamenvubie. yMeTb OCYIIECTBISATH AaHANIW3 OOBEKTOB, CAMOCTOSATENBHO HCKATh H
oTOMpaTh HEOOXOIUMYI0 HMH(OPMAIUIO; CaMOCTOATENbHOE BhIJe/IeHUE-(OpMyTupoBaHHe
MO3HABATENIbHON 1€JIM; JIOTUYEeCKHe- (OpMYyIUPOBAHUE MPOOJIEMbI, pELIEHHE MPOOJIEMBI,
MIOCTPOEHHE JIOTUYECKOM LeNnu pacCyXAEeHUH; 0Ka3aTelIbCTBO; peQIieKCusi; yMeHHe
CTPYKTYypUpOBaTh 3HaHMs, BbIOOp Haubosee 3G EKTUBHBIX CHOCOOOB pelleHus 3ajaad,
pedexcus cioco00B U YCIOBUIA JEHCTBUS.

Pecynamusnvie:  ONPENENSATh IOCIEIOBATEILHOCTh INPOMEKYTOUYHBIX MENeH C  ydeToM
KOHEYHOTO pe3yJibTaTa, COCTaBIATh IUIAH IOCIEI0BAaTEIbHOCTH ACUCTBUIM; IienenoiaraHue,
TUTAHWPOBaHKE, TPOTHO3MPOBAHNE, KOHTPOJIb, OIIEHKA, KOPPEKIHsT; (OpMUPOBATH IIOCTAHOBKY




y4eOHOI 3a/1la4il Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ M3BECTHO M YCBOCHO yUAIIMMHUCS, U
TOTO, UTO €I¢ HEN3BECTHO.

IIpeamerHsbie:

BrinmyckHuK HaA 6a3060M YPOBHE HAYUIUTCS:

- MOJCIIMPOBATh pPEaAJbHbIE CUTyalUH Ha S3bIKE TEOPUM BEPOSATHOCTEM M CTaTUCTHKHU,
BBIYUCIISITH B IPOCTEUIINX CIIYYasiX BEPOSTHOCTH COOBITHIA;

- pemiate TpOCTEHIIMEe KOMOWHATOPHBIE 3aJadyd METOAOM Tmiepedopa, a Takke C
HCIIO0JIb30BaHUEM M3BECTHBIX (opMyII, TpeyroybHuKa [lackans;

Buinycknux Ha 6a3060Mm YPOBHE NOAYUUM BO3MOHNCHOCHI HAYUUMBCA:

- AaHAJIM3UPOBATH PEaJTbHBIC YHNCIOBBIC JIAHHBIE, HHGOPMAIIMIO CTATUCTUICCKOTO XapaKTepa,
-OCYIIECTBIISITh MPAKTUICCKUE PACUETHI 10 (hOpMYJIaM;

- TI0JIb30BAThCS OLEHKON M MPUKUAKON MPU MPAKTUYECKUX pacuerax,

- BBIYHCIATH KOd(puimeHTsl OmHOMa HproToHa 1O QopMyne M ¢ HUCHOIB30BAHUEM
TpeyroyibHuKa [lackais.

Ypasuenus u nepasencmsa.
Cucmembl ypagHeruii u
Hepagencme
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JInYHOCTHBIE: pPa3BUTHE HMHTEpeca K MaTeMaTHYeCKOMY TBOPUECTBY M MaTEMAaTHYECKHUX
crocoOHoCTEH; (opMHUpOBaHHE KAuyeCTB MBILIUICHUS, HEOOXOAMMBIX Ul ajanTalud B
COBPEMEHHOM HMH()OPMAIIMIOHHOM OOILIECTBE; OCYIIECTBIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET
Ha COOTBETCTBHME YCJIOBHIO; FOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHUIO U
JMYHOCTHOMY CAMOOIIPE/IEIIEHUIO, CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE IIJIaHBbI;
OTBETCTBEHHOE OTHOLICHME K YUYEHHUIO, DPa3BUBAaTh TIpadUuecKylo KyJIbTypy, oOpa3Hoe
MBIIIUIEHUE;, PAa3BUTHE CAMOCTOSITEIIFHOCTH M KPUTHUYHOCTH MBIIUICHUS; (OPMHPOBAHUE
MHTEJUIEKTYaJIbHON YECTHOCTH U OOBbEKTUBHOCTHU

MertanpeamMeTHble:

Kommynukamuenvie: omnpenensts 1ead U GYHKLIUU YYaCTHUKOB, CIIOCOOBI B3aUMOACHCTBUS;
IJIAaHUPOBATh OOIIME COCOObI pabOThl; OOMEHUBATHCS 3HAHUSIMH MEXKIY YJIC€HAMH TPYIIIIbI
Ui TpUHATHA S(PQPEKTUBHBIX COBMECTHBIX pEIIEeHUH;  CcTaOMIU3aIus SMOLUOHAIBHOTO
COCTOSIHUS JUIsl PELIEHUS] pa3jIMuYHbIX 33/1ay; MOHUMAas MO3UIHI0 APYroro, pasinyaTh B €ro
peun: MHeHHue (TOYKY 3pEHHsi), JOKa3aTelbCTBO (ApryMEHTHI), (haKThbl,; TMIOTE3bl, aKCHOMBI,
TEOpHH; OOMEHWBATHCS 3HAHMSAMHU MEXIY OJIHOKIACCHUKAMH ISl MPHHATUS d()(HEKTUBHBIX
COBMECTHBIX PEIIEHHH; yMETb B3IJITHYTh Ha CUTYallMIO C MHOW MO3UIMU U JOTOBAPUBATHCS C
JIOABMH UHBIX TTO3UIIHH.

Ilo3nasamenvhbie:  OCYHIECTBIATH PACIIMPEHHBIA MOMCK MH(POPMALUU C HCIOIb30BAHUEM
pecypcoB OMOIMOTEKH, 00pPa30BaTEIHHOTO TMPOCTPAHCTBA POTHOTO Kpas; BBITIOJTHSITh
yueOHbIe 3a7ayM, HE UMEIOIIME OJHO3HAUYHOTO PEIICHHUS; AaHAIU3MPOBATH M OCMBICIMBATH
TEKCT 3aJ[aud;- MOJEJIHUPOBATh YCIOBHE C MOMOUIbIO CXEM, PUCYHKOB; CTPOUTH JIOTMYECKHE




PacCCyXKACHUS, YMO3AKIFOUYCHUA (I/IH[[yKTI/IBHLIC, ACAYKTUBHBIC U I10 aHaHOFI/II/I) U BBIBOJBI, -
COCTABJIATh TE3HUCHI, pa3IMYHbIC BUbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). IIpeoOpazoBriBaTh
nHGOPMAILIMIO U3 OJHOTO BUAA B APYrod (TabiuIly B TEKCT, [UarpaMMmy M IIp.); MPUBOIHUTH
IpUMEpbl B KAdyecTBE JIOKA3aTeNbCTBA BbIABUIa€MbIX IOJIOKEHUH; CO3/1aBaTh
MAaTEMATHYCCKHUE MOJICIIH, YMCTb HCHOJIb30BaTh KOMIIBIOTCPHBIC W KOMMYHHUKAIIMOHHBIC
TEXHOJIOTUH KaK MHCTPYMEHT JUIsl JOCTH)KEHUS CBOMX LieJIei.

Pecynamusnvle:  GhopMHUpOBaTh IENEBbIE YCTAHOBKU Y4E€OHOW NESTEIBHOCTH, BBICTPAUBAThH
[I0CJIEI0BATENbHOCTh  HEOOXOAUMBIX  ONEpaluii; CaMOCTOSITENIbHO ~ HaXxoAuTh U
dbopMynmupoBath  y4eOHYI0  TpOOJIeMy, COCTaBISTh IUIAH  BBHITIOJHEHHUS  palOoTHI;
CaMOCTOSITEJIbHO OCO3HABaTh MPUYMHBI CBOErO yCIE€Xa WM Heyclexa U HaXOOUTh CHOCOOBI
BBIXOJIa M3 CHTyallud HEyclexa; paboTas MO TNPEAIOKECHHOMY WA CaMOCTOSTEIBEHO
COCTaBJICHHOMY IIJIaHy, MCIIOJIb30BaTh Hapsly C OCHOBHBIMH M JIOTIOJIHUTEIbHBIE CPEACTBA
(cripaBoYHasi JHMTEpATypa, CIOXKHBIE TPUOOPHI, KOMIIBIOTED); KOHTPOJIb M OIICHKA
NeSITeIbHOCTH; OCYILECTBIIATh UTOTOBBIM U MOLIArOBBIA KOHTPOJIb 110 pPe3ysbTaTy; HoA0UpaTh
K KaxJIo# mpobiieMe (3a1aye) afeKBaTHYIO €l TEOPETHUYECKYI0 MOJIEb; YMETh KPUTHUYECKU
OLICHUBATh IIOJIyYCHHBI OTBET; MPEABUJETb BO3MOXKHOCTU IOJYYEHUS KOHKPETHOTO
pe3yiibTata Mpru pPanrMOHAIbHOM BbIYUCICHUAX, KOHILCHTpalud BOJIM I HPCOIJOJICHUA
UHTEJUIEKTYaJIbHBIX 3aTPyJHEHMH; paloTas 10 IUIaHy, CBEPSTh CBOM JAEWUCTBUS C LIENbIO U,
IpH HEOOXOMMOCTH, UCIIPABIISATH OIMIMOKH CaMOCTOSITEIILHO (B TOM YHCIIE U KOPPEKTUPOBAThH
IUTaH); YMETb OLIEHUTh CTENEHb YCIEIIHOCTH CBOEH HMHIMBUAYaJbHONH 0Opa3oBaTelbHOU
JeSITeTbHOCTH.

IMpeamernsbie:

BrinyckHuk Ha 6a3060M ypOBHE HAYUUTCS:

- cBOOOJHO ONEpHUPOBATh MOHATUSIMH: YpaBHEHUE, HEPABEHCTBO, PABHOCWIbHBIE YPaBHEHMS,
ypaBHEHHE, SBISIONIEECS CIEACTBHEM JIPYroro ypaBHEHUS, ypaBHEHHWs, PaBHOCHIIbHBIE Ha
MHOYKECTBE, pAaBHOCUJIbHbIE TPe0Opa30BaHusl ypaBHEHUH;

- pfliaTbh palHMOHAJIBHBIC, HWPpalVOHAJIBHBIC, IMOKA3aTCIBbHBIC, TPUTOHOMCTPUUCCKHUE U
JorapupMUUECKUe ypaBHEHUS, UX CUCTEMBI, B TOM 4HCJI€ HEKOTOpbIE BUJIbI YpaBHeHUil 3 u 4
CTCIICHEH

- pemath ypaBHEHHUsI, MPOCTEHIINE CUCTEMBl YPaBHEHUH, HCIIONIB3Ys CBOMCTBA (DYHKIMI M X
rpadUKoB; MCHOJB30BaTh MJI TPUOJMKEHHOIO pEIIeHUs YpaBHEHHMH U HEPaBEHCTB
rpadu4ecKuii METOI.

BBIHYCKHI/IK Ha 6a3060M YPOBHE IMOJTYYHUT BO3BMOKHOCTb HAYYUTHCA:

- CcBOOOJHO ompeAensTh TUN M BBHIOMpPaTh METOA pELICHHs IO0Ka3aTeNbHBIX U
Jorapu(MUUECKUX YpaBHEHMH M HEPABEHCTB HPpPAIMOHAJIbHBIX YpPAaBHEHHUHW M HEPAaBEHCTB,




TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;
- pelaTh OCHOBHBIC TUIIbl YPABHEHUH U HEPABEHCTB C IApaMETPaMHU.

Hrorosoe nosropenue
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JINYHOCTHBIE:HE3aBUCUMOCTh M KPUTHYHOCTH MBIIUICHUS;  BOJS M HACTOWYMBOCTH B
JOCTIDKEHUH 11eIH; (OPMHUPOBAHUE OTBETCTBEHHOT'O OTHOIICHUS K YYEHHUIO, TOTOBHOCTH H
CIOCOOHOCTH OOYYAIOMIMXCS K CAMOPa3BUTHIO U CAaMOOOPA30BaHMIO HA OCHOBE MOTHBAIIUU K
00y4YeHHIO U TIO3HaHUI0. DOPMUPOBAHNE HHTEIUICKTYAIBHON Y€CTHOCTH M OO BEKTHBHOCTH
MertanpeamMeTHble:

KommyHnuxamueHnvle: OpraHU30BBIBaTh U IJIAHUPOBATh yI4eOHOE COTPYTHHYECTBO C YUUTEIEM
U OJHOKJIACCHUKAMH; TMPOSBIATH TOTOBHOCTh K OOCYKICHHIO Ppa3HBIX TOYEK 3pPEHUS U
BBIpabOTKEe 0O0mIe (rpyIoBoi) MO3UIMK; CIIOCOOCTBOBATh (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHHUS; CIIylIaTh W TOHUMATh JPYTrUX, YOPaBIATh TIOBEACHHWEM NapTHepa,
MPUHUMATh TOYKY 3pEHHsI TapTHEPA.

Ilo3nasamenvhble: yMETh OCYHIECTBISATh aHANM3 OOBEKTOB, CAMOCTOSTENBHO WCKATh M
oTOMpaTh HEOOXOIUMYI HH(OPMAIUIO; CaMOCTOSATENBHOE BBIICIICHHE-(DOPMYITUPOBAHHE
MO3HABATEIBHON IEJIH; JIOTHYECKHe- (POopMyIupoBaHHE MPOOJIEMBI, pEUICHHE pPOOIEMBI,
MOCTPOSHHUE JIOTMYECKON IENU PacCy)KACHUH; JI0Ka3aTeIbCTBO; pedUIeKCUs; YMEHHE
CTPYKTYpUpOBaTh 3HAHHs, BBIOOp HambOosee A(PQPEKTUBHBIX CIIOCOOOB pEUICHHS 3aad,
peduiekcus crioco00B U YCIIOBUI ICHCTBHS.

Pecynamusnvle:  onpenensiTb TOCIENOBATEIBHOCTh TMPOMEXKYTOUYHBIX IEJIeH C y4eToM
KOHEUHOTO pPe3yJibTaTa, COCTaBIATh IUIAH IMOCIEI0BATCILHOCTH JACUCTBUI;, IIelenoiaraHue,
TUTAHUPOBaHKE, IPOTHO3MPOBAHNE, KOHTPOJIb, OIIEHKA, KOPPEKIHST; (OpMUPOBATH IIOCTAHOBKY
y4eOHOIl 3a/1au Ha OCHOBE COOTHECEHHS TOT0, YTO YK€ U3BECTHO M YCBOCHO YYal[UMHCS, U
TOTO, YTO €IIe HEM3BECTHO.

Hroro
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TemaTnueckoe niiannpopanue MartemaTuka: reoMerpus. 11kiaacce (0a30Bblii ypoBeHb)

Ne i/t

Hassanueremsl (010K
YPOKOB)

KomunuectBo
JacoB

[Tnaaupyembie 00pa3oBaTeIbHbIC PE3yIbTATHI

IToBTOpEeHUE

2

JIuunocmuwte: (HopMupoBaHHE HaBbIKa OCO3HAHHOTO BBIOOpPAa palMOHAIBHOIO CHoco0a peLIeHUs 3aJlaHuil;
(opMHpOBaHHE HABBIKOB CaMOAHAJIM3a U CAaMOKOHTPOJIS; (hOPMUPOBAHHE HABBIKA COTPYIHUYECTBA C YUHTEIEM U
CBEPCTHUKAMHU

MetonpeamerHsbie:

Kommynukamuenvie: opraHu3oBbIBaTh U IUIAHUPOBATh y4€OHOE COTPYAHUYECTBO C YUUTENEM U OAHOKIACCHUKAMU,
OTCTaMBasi CBOIO TOUYKY 3PEHHsI, IPUBOIUTH apryMEHTHI, MOATBEPKAas UX (aKkTaMH; B AUCKYCCUU YMETh BBIIBUHYTh
KOHTPAPIyMEHTBHI;

llo3nasamenvrbie: CTPOUTh JIOTUYECKH OOOCHOBAHHOE pPACCyKICHHME, BKIIOYAIONIEE YCTAHOBICHHE IPUYUHHO-
CJICZICTBEHHBIX CBSA3€H; aHAIM3UPOBATh, CPABHUBATh, KJIaCCU(DUIIUPOBATh U 00001aTh (PAKTHI U ABJICHUS;
Pecynamuenvle: TPOrHO3UPOBAaTH PE3YJIbTAT YCBOCHHUS MaTepuana, ONpEaeNiaTh I[POMEXKYTOYHBIE —LIEIH;
CaMOCTOSITENIbHO OOHapykKuBaThb U (OpMYIMpPOBaTh NpoOJIeMy B KIACCHOM W HMHIUMBUAYAIbHOW ydeOHOMU
JIESITEJIbHOCTH; YMETh OLIEHUTh CTENIEHb YCIENIHOCTH CBOEH MHAMBHIYyaJIbHON 00pa30BaTeIbHON AESITEIbHOCTH.

BekTopsl B
MIPOCTPAHCTBE

JINYHOCTHBIE:

CdpopMUpoBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHOM
MPAKTUKH.

MeranpeaMeTHbIE:

PeryasituBHblie:

yenenonazanue — (HOpPMyIHpPOBaTh M YACPKUBATh y4eOHYIO 3a/ady; MpeoOpa3oBBIBATH IMPAKTUYECKYIO 3a/ady B
00pa30BaTeIbHYIO.

niaHuposanue — BHIOMPATH JEUCTBUS B COOTBETCTBHHM C TIOCTABJICHHOW 3ajayel M YCIOBUSAMH €€ pean3allvu,
OTpeIesATh OOIIYIO TIENTh U MYTH €€ JOCTUKEHUS; NPOSHO3UPO8aHue — TIPEABOCXUILATh PE3YIIbTAT.

Ilo3naBaTenbHbBIE:

00weyuebHvle— NCTIONIB30BATh OOIIME TPUEMBI PEIIICHUS TTOCTABICHHBIX 33/1a4;

CMbICI080€ YmeHue, 3HAKOBOCUMEIUYecKue oeticmeus obujeyyedOnvie— BbIOUpaTh Hanbosiee 3(PeKTUBHBIE CIOCOOBI
pemeHusl 3a/1a4; KOHTPOJIMPOBATh M OIEHUBATH MPOIECC B Pe3yibTaTe CBOCH AEATENBHOCTH; OCO3HAHHO CTPOHTH
coOoOIIeHUsI B YCTHOH (opme.

KoMMyHUKaTHBHBIE: UHUYUAMUBHOE COMPYOHUYECME0 — CTaBUTh BOIPOCHl, OOpaIIaThCs 3a TOMOIIBIO;
(GbopMyIMpOBaTH CBOM 3aTPyJHEHMS. TMPOSBIATH AKTUBHOCTh BO B3aUMOJEHCTBUM JJIsl peLISHHs 3ajad;
g3aumooeticmeaue — 3a/1aBaTh BOIIPOCHI, JOPMYIMPOBATH CBOIO TIO3HIIUIO

IIpeameTHbIe:




Buvinycknux na 6a3080m ypoere Hayuumcs:

- HCIIOJIb30BAaTh M3BECTHbIE W3 Kypca IUIAHUMETPUU CBEIEHUS O BEKTOpaxX M JEHCTBUSAX HaJ HHUMH, BBIIOJIHSATH
CJI0)KEHHE, BBIUNTAHUE, YMHOKEHUE BEKTOpPA HA YUCIIO;

- OINpeAeNsATh KOOPAWHATHI TOYKHU; MPOBOJUTH ONEpPAllUU HaJl BEKTOPAMH, BBIUYUCISTH JJIMHY U KOOPJIUHATHI BEKTOPA,
yroJl MEX/1y BEKTOpaMHU.

Buinycknux na 6a3060m yposHe nomyuum 603MONCHOCHb HAYUUMbCA.!

- pemarh 3aa4y Ha pa3jioKeHHE BEKTOPA 110 TPEM HEKOMILJIAHAPHBIM BEKTOpaM;

- pemaTh reoMeTpPUYECKUE 3a]]a4 METOJIOM KOOPJIMHAT.

Meton koopaAWHAT B 10 JIN4HOCTHBIE:

MIPOCTPAHCTBE bepexxHoe,0TBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY M IICHMXOJIOIMYECKOMY 3J0POBBIO Kak
COOCTBEHHOMY, TaK M JPYTHX JIFOJICH, YMEHUE OKa3bIBaTh IIEPBYIOIIOMOIIIb.
MeTtanpeaMeTHble:
PeryasiTuBHbIE: yenenonacanue — NpeoOpPa30OBBIBATh MPAKTUYECKYIO 33a4y B 00pa30BaTebHY0; (HOPMYIHPOBATH U
ylIep:KuBaTh Y4eOHYIO 3a/ady; YAepKUBaTh IO3HABATENIbHYIO 3a/ady M TMPUMEHSTh YCTaHOBJICHHBIE IPaBHIIA.
KOHMPOIb U CAMOKOHMPOIb — UCTIONB30BaTh
YCTaHOBJICHHbIE TMpaBWiIa B KOHTpoJie croco0a peuieHusl 3aiadyd. niaHupoeaHue — BBIOUPATb ACUCTBUS B
COOTBETCTBHH C TIOCTABIICHHOH 3a/1a4el U YCIIOBHSIMH €€ pean3aluu.
Ilo3naBaTenbHble: o00weyueOHble— BBHIOUPAaTh Haubonee APGEKTUBHBbIE pEIICHUS MOCTABICHHOW 3a7auu;
KOHTPOJHMPOBaTh M OICHUBATH TIPOIECC U PE3yNbTaT JICATCILHOCTU;OPHEHTUPOBATHECS B  pa3sHOOOpa3suu
MIPOrPaMMHOTO OOECTICUeHUSI.
KomMmyHuKaTuBHBIE: 63aumolelicmseue — (HOPMYITHPOBATH COOCTBEHHOE MHEHHME W TIO3UIUIO; UHUYUAMUBHOE
compyoHu4yecmeo — CTaBUTh BOMPOCHI M 0Opaliatbcs 3a MOMOIIBIO; Vipagienue KOMMYHUKayuel — OCYIIeCTBIATh
B3aWMHBIA KOHTPOJIb; NJIAHUPOBAHUE
yuebH020 compyOHUuyecmea — CIylarh codeceJHIKa, 3a7aBaTh BOIIPOCHI; HCIIONb30BATh PEYb.
IIpeamernsbie:
Buinycknux na 6aszoeom ypoene nayuumcsi:
- UCTIONIE30BaTh (POPMYJIBI CKAISIPHOTO MPOU3BEACHUSI BEKTOPOB, [UTMHBI OTPE3Ka, KOOPIAMHAT CEpeANHbBI OTpe3Ka MpHu
peleHnH 3aad.
- CTPOUTH TOYKH IO WX KOOpAWHATAM, HAaXOIAT KOOPJMHATHI BEKTOpOB. HaXoAwWTh yrom MeXIy BEKTOpaMmH,
BBIYHCIISIOT YTOJ MEXKTY MPSIMBIMH.
Buvinycknux na 6a3080m ypoeHe noayuum 603MOHCHOCHb HAYUUMbCA:
- BBITIOJTHATH TMIOCTPOEHUE (PUTYPBI, CHMMETPUYHOW OTHOCUTEIILHO OCH CHMMETPHH, IIEHTPa CHMMETPHUH, IJIOCKOCTH,
MIPH MapaJlIeIbHOM IepeHoce.
- MPUMEHSATH KOOPAMHATHO-BEKTOPHBIA METOJT JIJISl BEIYUCIICHUS] OTHOIIICHHI, PACCTOSTHUI M YTJIOB.

[uinueap, KoHyC, map 14 JInyHOCTHBIE:

C(i)OpMHpOBaHHOCTI) HABBIKOBCOTPYAHNYCCTBACOCBCPCTHUKAMU,ICTbMHUMIIAAICTO




BO3pacTa,B3pOCIBIMUBOOPA30BATEILHON, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIeNOBATEIbCKOW, TMPOCKTHOW U
JIPYTUXBUIAXIEATEIBHOCTH.
MeTanpeamMeTHbie:

PeryasituBHble: yenenonacanue — (HOpMyNIHpOBaTh M yAEpXKHBaTh Y4eOHYIO 3agady; MpeoOpa3OBHIBATh
MIPAKTUIECKYIO

3a/1auy B 00pa3oBaTeNbHYIO.

NJIAHUPOBaHUe — IPUMEHSTh YCTaHOBJICHHBIC MPABUJIA B INIAHUPOBAHUU CIIOCO0A PEIICHHS;

KOppeKyus — BHOCUTh HE0OXOIUMbIe KOPPEKTUBBI B ACHCTBHE MOCIE €ro 3aBEPIICHUs HAa OCHOBE €ro OLEHKU U y4eTa
CIETaHHBIX OIMUOOK, BHOCHUTh HEOOXOJUMBIC IOMOJHECHUS W W3MCHEHUS B IUIAH W CHOCO0 NEHCTBUS B CiIydae
pacxoKJIeHUs JCHCTBUS M €ro pe3yibTara; OyeHKa — YCTAHABIMBATH COOTBETCTBUE IOJIYYCHHOTO pe3yiIbTara
MOCTABIICHHOW 1IENIU; KOppeKyus — HNpOSHO3UpOosaHue — TPEABUIETh BO3MOXXHOCTH TOJIYyYEHHUS KOHKPETHOTO
pe3ylibTaTta Mpu PelICHUH 337a9; KOHMPOJb U CAMOKOHMPOIb — UCTIONh30BaTh YCTAHOBJICHHBIC IMPABUJIa B KOHTPOJIE
crioco0a pelieHus 3aaum.

Ilo3HaBaTebHBIE: 00WeyueOHble— OPUCHTUPOBATHCS B PAa3HOOOpa3WU MPOrPAaMMHOTO OOECIEYCHHUS, OCO3HAHHO
CTPOUTH COOOIIEHUS B YCTHOU (hopMe; CTaBUTh U (DOPMYITHPOBATH MPOOIEMBI; KOHTPOJIUPOBATH MPOLIECC U PE3yIbTAT
NeSTENILHOCTH, — BEIOMpaTh HanOosee 3 (eKTUBHBIC PEIICHUS TIOCTABICHHON 3a/1a4u; UHDOPpMAYUOHHbIe— UCKATD H
BBIIETISITH HEOOXOAUMYIO HH(DOPMALIMIO U3 PAa3IUYHBIX HCTOUYHUKOB; MOJIy4aTh U 00pabdaThiBaTh HH(GOPMAIHIO.
KoMMyHHUKaTUBHBIE: nIaHUpOSaHUe YYyeOHO20 cOmpyoHuuecmea — CIyHIaTh COOECEIHMKA, 3a7aBaTh BOIPOCHI
OTpeAeNATh, OOLIyI0 IeiNb M NyTH €€ TOCTHKEHUS;; HCIOJIb30BAaTh peYb;, UHUYUAMUBHOE COMPYOHUYECMB0 —
(hopmynupoBaTh CBOU 3aTPYIHEHUS; 83aumoodelicmeue — GOpMyITHpOBaTh COOCTBEHHOE MHEHHUE U TTO3UIINIO; CTPOUTH
JUIS TIapTHEpa TOHATHBIE BBICKA3BIBAHMS, CTPOUTH JJId TMapTHEpa TOHSATHBIC BBICKA3BIBAHUS VHpAGIeHUe
KOMMYHUKayuel — aJIckBaTHO UCTIOJIb30BaTh PeUb JUISl INTAHUPOBAHUS U PETYJISIIUN CBOCH JCSITeTLHOCTH;
IIpeamerHbie:

Buinycknux na 6aszoeom ypoene nayuumcsi:
- (opmynaHpoBaTH OCHOBHBIE MTOHSTHSI, CBOMCTBA, IPU3HAKH U TEOPEMBI pa3jena.
- BBIYUCJIATH TIOMIAU OOKOBOMW U TTOJIHOM MTOBEPXHOCTH IIMJIMH/IPA, KOHYyCa, Iapa.
- BBIIIOJIHATDH YEPTEKU 110 YCIOBUIO 33J1a4U, CTPOUTH CEYEHUS
Buinycknux na 6azo6om yposne nomyuum 603mMOHCHOCHb HAYUUMbCA.!
- BOCITPOM3BOIUTH BBIBOJ] M IOKA3aTEIHCTBO OCHOBHBIX (DOPMYI U TEOPEM.
- peuiaTb Tr€COMETPUUCCKHUEC 3aJjadr, OIMMpasACh Ha M3Y4YCHHBLIC CBOMCTBa INTAaHUMETPUICCKUX U CTCPECOMECTPUUCCKUX
Gburyp U OTHOIICHUI MEXAY HUMH, IPUMEHSS alreOpandeckuii U TPUTOHOMETPUYECKUH ammapar;
- CTPOUTH CCUCHUA MHOTOTPaHHUKOB 1 I/I306pa}KaTB CCUCHUA TCJI BpallICHUS.

O0OBEMBI TENI

14

JInyHOCTHBIE:

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIC CaMOOOpPA30BaHHIO, HA MPOTSHKEHUH BCEH IKU3HU;
CO3HATENFHOE OTHOIICHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOW MPOdEeCCHOHATBHON H
0O0IIIECTBEHHON IEATEIHLHOCTH




MeTanpeamMeTrHbie:

PeryasiTuBHbIe: yenenonazanue — IpeodOpPa3oBbIBATh MPAKTUUYECKYIO 3a/1a4y B 00pa30BaTEIIbHYIO;

KOHMPONb U CAMOKOHMPOAb — WCIOJb30BaTh YCTAHOBJIEHHbIE IIpaBWJIa B KOHTpOJIE clloco0a pEIICHUs 3a/1ayu;
yenenonazanue — TpPeoOPa3OBBIBATh MPAKTHUUYECKYIO 337ady B oOpa3oBaTellbHYIO; YAEp’KUBATh MO3HABATEIHHYIO
3a/1a4y ¥ IPUMEHSATh YCTaHOBJICHHBIE IIPaBUIIA;

KOppeKyus — BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI B ICHCTBHE MOCIIE €r0 3aBEPUICHUS Ha OCHOBE €0 OLEHKH U y4eTa

CIIEJIAHHBIX OLIMOOK.

Ilo3naBaTeibHbIE: 00ueyueOHbIe— BBHIOMpPAaTh HamOosiee dS(PQPEeKTHBHBIC pEIICHHUs IOCTAaBJICHHOW 3a/ayu;
KOHTPOJIHMPOBATh M OIEHUBATH MPOIECC U PE3YNIbTAT ACITEILHOCTH; OPUEHTHPOBATHCS B Pa3HOOOpa3uu CIocoO0B
pelleHrs 3ajay; y3HaBaTh, Ha3blBaTh W ONPEAENATh OOBEKTHl M SBJICHUA OKpYXKAlOUeH eHCTBUTEIBHOCTH B
COOTBETCTBHUH C COJICP)KAHUEM yUEeOHOTO IIpeIMeTa.

KommyHukaTuBHble: 63aumooeticmsue — GOPMyTUpPOBaTh COOCTBEHHOE MHEHHUE W TO3UILHIO; YHpasieHue
KOMMYHUKayuell — OCyIECTBISITh B3AUMHBIA KOHTPOJIb; ((OPMYITHPOBATH CBOU 3aTPYTHCHHUS.

IIpeamerHsbie:

Buinyckuux na 6a306om ypogue Hayyumcsi:

- BBIYUCIATE O0BEM MPSAMOYTOJBHOIO MapajiesienuIea, MPSIMOW TNPU3MBI, MHJIMHIAPA, HAKIOHHOW TPU3MBEI,
MUpaMHJIbI, KOHYCA, I1apa, apOBOr0 CETMEHTA, MIAPOBOT0 CJIOS U MIAPOBOTO CEKTOPA.

Buinycknux na 6azo6om ypogne nomyuum 603mMOHCHOCMb HAYUUMBCA.!

- BOCIIPOM3BOIUTH BBIBOJ] M IOKA3aTEIbCTBO OCHOBHBIX (DOPMYII U TEOPEM.

- BBIYHCIIATH JTMHCHHBIC 3JIEMEHTHI U YTUIBI B TIPOCTPAHCTBEHHBIX KOHPUTYPALHSIX, 00BEMBI U TIONIAIN TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHINX KOMOUHAIUH.

IToBTOpEeHME 6 JInyHOCTHBIE:
— IPUHATHE U pealn3alusl [EeHHOCTeH 370poBoro M Oe3omacHOro oOpasa JKHM3HM, OepeKHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U TICUXOJIOTHYECKOMY 3/10pPOBBIO
MeTtanpeamMerHsbie:
Brnanenne HaBblkaMM MO3HABATENbHOM peQIeKCHM KaK OCO3HAHUS COBEPLIAEMbIX JECWCTBUI M MBICIMTENbHBIX
MIPOLIECCOB, UXpe3yIbTaToOB MOCHOBAHUN,I'PAaHULICBOETO3HAHUS MHE3HaHU S, HOBBIXIIO3HABATEIbHBIX
3aJJauMCPEACTBUXIOCTHKECHUS

Hroro 50




