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[NOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo MaTeMaTHKE COCTaBJ€Ha HAa OCHOBE CJEAYIOIIMX HOPMAaTHUBHBIX

JOKYMCHTOB!

[Ipuka3 muHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit ®eneparuu ot 17.05.2012 1.
N 413 "O6 yrBepxkaeHun (HenepabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHaapTa cpeaHero oomero oopasopanus" (¢ USMECHEHHUSIMH U JOTIOJIHEHUSIMHU );
[TpumepHas oOpaszoBarenbHasl MmporpaMma cpeaHero ooOuiero obpazoBanus. OmoOpeHa
pemieHreM  QenepatbHOro  y4eOHO-METOIMYECKOro  OOBeAMHEHHS 1o  o0ImeMy
obpazoBanuto (mpotokos ot 28 urons 2016 r. Ne 2/16);

OcHoBHast oOpa3zoBaTelibHasi MporpaMma cpeaHero oOmiero ooOpazoBanuss MBOY
[Toaropuosckas COLI Ne 17;

[Tporpammbl 00111€00pa30BaTENBHBIX YUPEKICHUH. Anredpa U Hadaiaa MaTeMaTu4ecKoro
aganmuza 10-11 kmaccer / III.A. AnumoB nap., cocraButens T.A. bypmucrpoBa, M.
IIpocsemenue, 2020 T;

[Tporpammel  o0mieoOpa3oBarenbHbIx yupexaeHuit. ['eomerpus 10-11 kmaccer / JI.C.
ArtaHnacsH, 1p., coctaButens T.A. Bypmucrposa, M. : IIpocsemenue, 2019 r.

['opoBoit kanennapusiii yuebnslit rpaduk padotst MbOY Iloaropuosckas COLL Ne 17;
VYuebnsrnii mman MBOY Tloaroprnosckas COIL Ne 17.

enmn:

U3yyeHHe MaTeMaTHKH Ha 0a30BOM YpOBHE CPEHEro o0Iero oopa3oBaHusl HAIMPABICHO
Ha JIOCTH)KEHHUE CIIeYIOIIUX LeNei:

(dopMHpOBaHUE TPEJICTaBIEHUH O MaTeMaTHKe KaK YHHBEPCAJIbHOM S3bIKE HAYyKH,
CpeACTBE MOJCIMPOBAHMSI IBJICHUH U NPOLIECCOB, 00 UESIX U METOJJaX MaTeMaTHKH;
pasBUTHE JIOTMYECKOT0 MBILICHUS, IPOCTPaHCTBEHHOT'O BOOOpakeHus,
QITOPUTMUYECKON KYJIBTYphl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM ISt
Oynymieil mpodeccCHOHATbHON MESITebHOCTH, a TaKXkKe MOCIEAYIONEro oO0ydeHHs B
BBICHIEH IITKOJIE;

OBJIA/ICHUE MaTEMaTHYECKUMH 3HAHUSIMHU U YMEHUSIMH, HEOOXOAMMBIMH B TIOBCETHEBHOU
KHU3HH, U U3y4EHHsI IIKOJBHBIX €CTECTBEHHOHAYYHBIX JTUCIMILIMH HAa 6a30BOM YPOBHE,
JUIs  TONMy4YeHus oOpazoBaHust B  oOnacTsaX, He TpeOyoomux  yriyOJeHHOH
MaTeMaTHYECKOH MOITOTOBKH;

BOCIIUTaHUE CPEJCTBAMU MAaTEMAaTHKH KYyJIbTYPbl JIMYHOCTH, TMOHUMAHUS 3HAYMMOCTHU

MAaTEMATUKH I HAYYHO-TEXHHYCCKOTO IIPpOrpecca, OTHOIICHHUA K MATEMATUKE KaK K



YacTH OOIIEYEeTOBEUYECKON KYJNbTYpPhl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTeMaTUKH, SBOIIOLMEH MaTeMaTUUeCKUX UICH.
[Ipu wu3ydyeHun Kypca MaTeMaTHKd Ha O0a30BOM YpPOBHE MPOJOJDKAIOTCS M MOJIY4aroT
pa3BUTHE COJEpXKaTeIbHBIC JUHUU: «Anredpay, «DyHKIUU», «YPaBHEHUS W HEPaBEHCTBAY,
«9neMeHThl KOMOMHATOPUKHU, TEOPUHU BEPOATHOCTEH, CTATUCTUKU U JIOTMKW», BBOAUTCS JTUHUS
«Havyana MaremaThyeckoro a”aiausa». B paMkax yKa3aHHBIX COJEPKATEIbHBIX JIMHUN
pElarOTCs CAEAYIOIIME 3a1a4 U
e cuCTeMaTU3alHWs CBEJICHHUM O YMCIIax; U3yYCHUE HOBBIX BHUJIOB YHCIJIOBBIX BBIPAXKEHUUN U
dbopMysI; COBEPIICHCTBOBAHUE MPAKTHUYECCKHMX HABBIKOB W BBIYMCIUTEIBHOU KYJIBTYPHI,
pacIIMpeHre W COBEPIICHCTBOBAHHME alreOpanyecKkoro ammapara, copMHUpPOBaAaHHOTO B
OCHOBHOW IIKOJ€, M €ro MNPUMEHEHHE K PEUICHUI0 MaTEMaTHYEeCKUX U
HeMaTeMaTU4YeCKNX 3aj1ad;

® pacmMpeHHe W CUCTEMATH3alus OOIMX CBEACHHWA O (DYHKIHSX, MMOMOJHEHHE Kiacca
M3y4aeMbIX (DYHKIMH, WUTIOCTpAUs IIUPOTHI MPUMEHEHUS] (PYHKIUW JJI1 ONMUCAHUA U
W3Yy4YEHUs PEaIbHBIX 3aBUCUMOCTEN;

® Da3BUTHE NPEACTABICHHN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
OKPY’KaloIlleM MHUPE, COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U PEYEBbIX YMEHUN ITyTEM
oborainieHuss MaTeMaTHIECKOTO s3bIKa, Pa3BUTHS JOTHYECKOT'O MBIIIUICHHUS;

® 3HAKOMCTBO C OCHOBHBIMH HJCAMH U MCTOAAMHU MAaTEMATHUYCCKOI'O aHaJIM3a.

MECTO ITPEIMETA B YYEBHOM IUUVTAHE

JlanHas mporpaMMa siBisieTcst paboueil mporpammoil mo npeamery «Marematuka» B 10
KJacce 6a30Boro ypoBHs. Pabouast nporpamma mno matemaruke ais 10-ro kiacca paccuutaHa Ha

136 gacoB B roj, u3 pacuéra 4 yaca B HEJCIIO.

OBIIAA XAPAKTEPUCTUKA KYPCA

Matemarnueckoe 00pa3oBaHNE UTPAET BAXKHYIO POJIb U B NMPAKTUYECKOW, U B TyXOBHOM
KU3HW oOmectBa. [IlpakThueckas CTOpOHa CBsf3aHa C CO3/JaHHEM M [PUMEHEHHEM
UHCTPYMEHTApHsI, HEOOXOIMMOIO YEJIOBEKY B €ro MPOJYKTUBHOH JIEATENbHOCTH, JTyXOBHas
CTOpPOHA — C MHTEJJIEKTYyaJIbHBIM pa3BUTHEM dYelloBeKa, (JOpMUPOBAHHEM XapakTepa U oOIei
KYJIBbTYPBI.

be3 koHKpeTHBIX 3HaHMM MO anredpe U HavyajgaM MaTeMaTUYEeCKOro aHalIHu3a 3aTPyIHEHO
[IOHUMaHUE IPUHIUIIOB YCTPOMCTBA M MCIOJb30BAaHUSA COBPEMEHHOM TEXHUKH, BOCIPUATHE U

UHTEpIpeTalns pasHOOOpa3HOH COIMaTbHON, SKOHOMUYECKOH, MOJUTHYECKOM HHpopMaimH,



Maso3((peKTHBHA NOBCEAHEBHAs NpaKTUYecKas NesATeabHOCTh. Kakaomy denoBeky B CBOeH
JKU3HHU NOPUXOOUTCA BBIINOJHATH paC‘-IéTBI, YuTaTh I/IH(pOpMaI_[I/IIO, MMpEACTABJICHHYIO B BH/C
TabnuI, AuarpamM, rpaduKoB, MOHMMAaTh BEPOSITHOCTHBIM XapakTep CIy4YalHBIX COOBITHA,
COCTaBJIATh HECJIOXKHBIE aJITOPUTMBI U JIp. M3ydeHne JaHHOro Kypca 3aBepiiaeT (GOopMHpPOBaHUE
LICHHOCTHO-CMBICJIOBBIX YCTAHOBOK M OPHEHTAlMi ydalllUXcsl B OTHOLIEHMHM MaTeMaTHYECKUX
3HAHWUI U TIPOOJIEM MX UCIOJB30BaHUS B PAMKaX CPEIHET0 00IIero 0Opa3oBaHusl.

Kypc cnocobcTByeT (pOpMUPOBAHHIO YMEHHS BHJIETh M MMOHHUMATh WX 3HAYUMOCTDH JIS
Ka)/I0r0 4eJI0BEKa HE3aBUCUMO OT €ro Npo(ecCHoHanbHOM AEATENIbHOCTH; YMEHHUS pa3indyarb
(akThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJbI, BUIETh UX CBA3b C KPUTEPUSIMH OLICHOK U
CBS3b KPUTEPUEB C ONPEIEIEHHON CUCTEMON LICHHOCTEH.

be3 0a3oBoll MareMaTH4yecKOW IOATOTOBKM HEBO3MOXHA IIOCTAHOBKA OOpPa30BaHMUS
COBPEMEHHOI'0 4YeJOoBeKa. B IIkojie MaTeMaTHKa CIYKUT ONOPHBIM MPEAMETOM JJIsl W3Y4EHUs
CMEXHBIX JIUCHMIUIMH. PeanbHOM HEOOXOAMMOCTBIO B HAIllM JHU CTAHOBHUTCSA HENpPEpbIBHOE
oOpasoBaHue, 4YTo TpeOyeT MOTHOLICHHONW 0a30BOil 00111€00pa30BaTEILHOM MOATOTOBKU, B TOM
YHClIe ¥ 0 anredpe U HayajiaM MaTeMaTHYeCKOro aHaJInu3a.

JUis )KU3HU B COBPEMEHHOM OOLIECTBE BaXKHBIM SABIISICTCS (POPMUPOBAHUE MATEMATHYECKOTO
cTuias  MblIuieHus. OObBEeKTbl  MaTeMaTH4YEeCKUX  YMO3aKJIIOYEHMH M OpaBWwia  HUX
KOHCTPYHUPOBAHHA BCKPBIBAIOT MCXAHU3M JIOTHUYCCKUX HOCTpOGHHfI, BI)Ipa6aTBIBaIOT YMCHUA
q)OpMy.]II/IpOBaTB, 00OCHOBBIBATDH U JOKa3bIBATh CYXKIACHUSA, TEM CaMbIM PAa3BUBAIOT JIOTHUYCCKOC
MbILLIEHHE. Airedpe M HadajlaM MaTeMaTHMYeCKOro aHaliM3a MPUHAJIEKUT BeAyllas poib B
(GOpMHpPOBAaHUN AJITOPUTMHUYECKOTO MBIIUICHUS, BOCIUTAaHUM YMEHHH JeHCTBOBaTh IO
3a/laHHOMY alroputMmy. B xoze pemienust 3a1a4 — OCHOBHON yueOHOW ESTEIBHOCTH Ha YpOKax

MAaTE€MAaTUKH — PAa3BHUBAIOTCA TBOPUCCKAs U MPUKIaJHAA CTOPOHBI MBIIIJICHUS.

JIMHHOCTHBIE, METAIIPEAMETHBLIE U ITIPEJIMETHBIE PE3YJIBTATDI
OCBOEHUA ITPEIMETA

N3yuenne anreOppl M Havajl MaTeMAaTHMYECKOTO aHaiW3a B CTaplied IIKoyie aaér
BO3MOXXHOCTH JIOCTHKEHHUSI 00YUAIONTUMUCS CIEAYIOIIUX Pe3yIbTaToB.
JIuyHOCTHBIE:

e chopMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKW; KPUTUYHOCTh MBIIUICHUS, YMEHHUE pPAaclO3HABATh JIOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHHUS, OTINYATh TUIIOTE3Y OT (PaKTa;

® TOTOBHOCTh M CIIOCOOHOCTH BECTH IUAIOT C JPYTMMH JIOJbMHU, JOCTHTaTh B HEM

B3aMMOIIOHUMAaHUsA, HAXOAUTh 06IIH/IG eI 1 COTpyAHHUYATh JJIA UX JOCTUIKCHUS,



HAaBBIKHW COTPYAHHUYCCTBA CO CBCPCTHUKAMU, NCTbMHU MIJIAAIICTO BO3pacCTa, B3pOCIILIMUA B
00pa3oBarenbHON, OOIIECTBEHHO TOJIE3HOM, y4eOHO-MCCIIeIOBATEIBCKON, TPOSKTHOU U
JpYIruX BUAAX JEATEIBHOCTH;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKCHUHM BCEH KU3HU; CO3HATEIILHOE OTHOIICHHWE K HETMPEpPHIBHOMY OOpa30BaHUIO
KaK YCJIOBUIO YCTICIIHOM MPOPECCHOHATBHON M OOIIECTBEHHOW IeSTeILHOCTH;
9CTCTUYCCKOC OTHOIICHNE K MUPY, BKIIIOYad 3CTCTUKY 6BITa, HAay4YHOI'0O U TCXHUYCCKOTO
TBOPYECTBA;

OCO3HAHHBII BBIOOP Oymayiied mpodeccrr U BO3MOKHOCTEH pealn3aluid COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOLIEHHE K PO(dECCHOHATBHON NESTEIIbHOCTH KaK BO3MOKHOCTH
y4acTusi B PEIICHUHU JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHATBHBIX

npooiieM.

MeTanpenMeTHMe:

YMEHHME CaMOCTOSITEJIbHO OINpEAENATh LEIN JAESITEIbHOCTH M COCTaBIATh IUIaHbI
JIESITEIbBHOCTH; CAMOCTOSITEIIbHO OCYLIECTBIISATh, KOHTPOJIMPOBATh M KOPPEKTHUPOBATH
JeSITeIbHOCTb; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHIKEHHSI TIOCTaBJICHHBIX
Heneil M peanu3alUM IUIAHOB JIEATENIBHOCTH; BBIOMpATh YCHEUIHbIE CTpPAaTeruu B
Pa3IUYHbBIX CUTYaLUsX;

yMEHHUE MPOAYKTUBHO OOINAThCSI M B3aUMOJAEWCTBOBATH B IPOLECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBATh MO3HMIUU JPYTUX YYAaCTHHKOB AEATEIBHOCTH, 3()()EeKTHBHO
paspeniaTh KOH(IUKTHI,

BJIQJICHUE HaBbIKaMH TI03HABATENIbHOM, Yy4eOHO-MCCIEeNOBAaTEIbCKOW U IPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMHM pa3pelieHus npoOiieM; CHocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIIECHUs NPAKTHUYECKHUX 3alad, MPUMEHEHHIO
pa3IMYHBIX METOJOB ITO3HAHUS;

TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITE€IbHON HH(DOPMAIMOHHO-TI03HABATEIbHOMN
NESITEIbHOCTH, BKJIIOYasi YMEHHE OpUEHTHUPOBAThCS B Pa3IMUHBIX HMCTOYHMKAX
nH(pOpMallni, KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH UH(DOPMALIHIO, TOTYIAEMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

YMEHHE UCIOJIB30BaTh CPeACTBa MH(OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI
(manee — UKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3aga4 ¢ coOdroieHueM TpeOOBaHUM SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBHI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HHGPOPMAIIMOHHOMN

0€30I1aCHOCTH;



® BIJIAJICHUE S3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOKO
TOYKY 3pEHUS, UCIOJb30BATh a/ICKBATHBIE SI3bIKOBBIE CPECTBA;

e BJQJCHUC HaBBIKAMHU II03HABATEIBHOM pedIECKCHUM KaK OCO3HAHHS COBEPIIACMBIX
JICUCTBUUA U MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIBHBIX 3a7a4 U CPEJICTB UX JOCTUKEHUS.

IMpeamerHbie

ba30BEIi YPOBEHD

ITpenmMeTHBIE pe3ysIbTaThl OCBOCHHUS UHTETPUPOBAHHOTO Kypca MaTEMATUKH OPUEHTUPOBAHBI
Ha (OPMHPOBAHUE IIENOCTHBIX TMPEACTABICHUH O MHUpE U OOUIel KyIbTyphl OOYyYarolmuxcs
nyTéM OCBOGHHUS CHUCTEMAaTHYECKUX HAy4YHBIX 3HAaHUHM W  CIOCOOOB  JecTBUH  Ha
METaIllpeIMETHOI OCHOBE, a MpEeIMETHbIE Ppe3yJIbTaTbl OCBOEHUS Kypca ajureOpbl M Hayai
MaTeMaTHYeCKOro aHajiu3a Ha 0a30BOM ypOBHE OpHEHTUPOBaHbl Ha obOecredyeHue
MPEUMYIIECTBEHHO 0011e00pa3oBaTeibHOM W OOMIEKYIbTYpHOH moaroToBku. OHHM TIpen-
I10JIAraroT:

e c(OpMHUPOBAHHOCTH NPEICTABICHUN O MATEMaTUKE KaK 4aCTU MHPOBOW KYJIbTYpPhI U O
MEeCTe€ MaTeMaTUKM B COBPEMEHHOM LMBMIM3allMM, O cHoco0ax oONMCcaHud Ha
MaTEMaTHYECKOM SI3bIKE SIBJICHUM PEaIbHOTO MHUPA;

e cOpMHUPOBAHHOCTh MPEACTABIECHUN O MAaTEMaTHMUECKUX IMOHATHSAX KaK O Ba)KHEHUIINX
MaTEMaTHYECKUX MOJEISX, MO3BOJSIOIUX OMNMCHIBATh M M3y4yaTh Pa3HBIE IPOLIECCHI U
ABJICHUS; IOHUMAHUE BO3MOXKHOCTH aKCHOMAaTHMYECKOTO MOCTPOCHMSI MaTEMaTHYECKHUX
TEOPHL;

® BJIQJICHUE METOAAMM JI0Ka3aTEIbCTB M AJITOPUTMOB PELICHUS; YMEHHE UX IPHUMEHSATb,
IIPOBOJIUTH TOKA3aTENIbHBIE PACCYKIEHUS B XOJ/I€ PELICHUS 3a/1a4;

® BIJIQJICHUE CTAHJIAPTHBIMU MNpPUEMAMU pEIICHHUS PalUOHAIBHBIX W HPPALHUOHAJIBHBIX,
MOKAa3aTeNNbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YpPaBHEHHUNH U HEPaBEHCTB, HX
CUCTEM; MCIIOIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX ITPOrpPaMM, B TOM YHCIE JUIS TIOMCKA
IIyTU PELIEHUs U WUIKOCTPALMU PELICHNS] YPAaBHEHUN U HEPABEHCTB;

e c(hOpMHUPOBAHHOCTb IMPEJACTABICHUA 00 OCHOBHBIX MOHATUAX, HAEIX M MeToJax
MaTEMaTHYECKOT 0 aHaIN3a;

e chOpMHPOBAHHOCTb  MPEJACTABIEHUH O TMpoueccax W SABICHHUSIX, HMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHUYECKHX 3aKOHOMEPHOCTSX B pealbHOM MHpe, 00
OCHOBHBIX MOHATHUSX 3JIEMEHTAPHOU TEOPUH BEPOSTHOCTEHN; CHOPMUPOBAHHOCTH YMEHUI
HaXOJUThb W OLEHUBaThb BEPOSTHOCTH HACTYIUICHHS COOBITUH B HpPOCTEHIINX

MPAKTUYCCKUX CUTYyAIUAX U OCHOBHBIC XapPAKTCPUCTUKU CJ'Iy‘IElfIHLIX BCJINYHH,



BJIAACHUC HABBIKAMU UCIIOJB30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IPOTpaMM IMPpU PCHICHUN

3a1ad.

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA COAEPXXAHUA KYPCA

ba3oBLIil YpOBEHD

A.ﬂreﬁpa H HAYAJIaA MAaTEMaATHYC€CKOIo aHaJin3a.

JJieMeHTHhI TEOPHMH MHOKECTB U MATEMATHY€CKOMH JIOTHKH

OnepupoBaTh MOHITHSIMH: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOXECTBO, YHCIOBHIE
MHOXECTBA Ha KOOPAMHATHOM MNPSIMOM, 3JIEMEHT MHOXECTBAa, I1OJMHOXECTBO,
nepecedeHre U 00beAMHEHUE MHOXKECTB, OTPE30K, UHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOMN
TOYKOH, TpaduIecKoe MPEICTABICHHE MHOKECTB Ha KOOPJAUHATHOM MJIOCKOCTH;
MPOBEPSTH NPUHAIIEKHOCTD SJIEMEHTA MHOXKECTBY, 3a/IaHHOMY OIMCaHUEM;

HAXOJHTh MepecedeHre U 00beIMHEHUE BYX, HECKOJIbKUX MHOXECTB, IIPECTaBICHHBIX
rpaduuecKky Ha YMCIOBOM MPSIMOK, HA KOOPIUHATHOHN TUIOCKOCTH;

CTPOUTH HA YHUCIOBOM MPAMON IOJMHOYKECTBO YMCIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTEUIINMHU YCIOBUSIMU;

ONEepUPOBATh MOHATUSAMU:  YTBEp)KIEHUE (BBICKA3bIBAaHUE), OTPUIIAHUE YTBEPXKICHUS,
WCTUHHBIC U JIO)KHBIC YTBEPKACHUS, CICACTBUE, YACTHBINA CIIydail 00IIero yTBepKICHUs,
KOHTPIIPUMED;

pacrio3HaBaTh JIOKHBIE YTBEPXKACHUS, OIMIMUOKH B PACCYXKICHUSAX, B TOM YHCIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB;

MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKIACHUS JJIsi 000OCHOBAHUSI UCTUHHOCTH YTBEPKICHUH.

B noBce1HEeBHOM JKM3HU M IPY M3YUEHNH IPYIUX VUEOHBIX IPEIMETOB:

HCIIOJIB30BaTh YMCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOM INpSMONM M Ha KOOPAMHATHOU
IIJIOCKOCTH JUISl ONUCAHUs PEAIBHBIX IPOLECCOB U SIBJICHUW; MPOBOIUTH JIOTUYECKHUE,
JIOKa3aTeNIbHbIE PACCY)KIEHU B CUTYalUSAX IOBCEAHEBHOM KU3HU, IIPU PEILICHHUU 3a1a4

U3 IPyTUX MPEIMETOB.

Yucaaun BbIPAKCHUS

OHGpHpOBaTB MOHATHUAMU: HATypaJIbHOC MW OCJI0C YHUCIO0, ACIUMOCTb YHCEI,
OOBIKHOBEHHAS I[pOGB, JACCATHYIHAasA IlpO6B, pauoOHaJIbHOC YHCJIO, HUpPpaAlMOHAIBHOC
quciio, HpI/I6J'II/I)KéHHOC 3HA4YCHUC 1UCJid, 4aCTh, NOJId, OTHOIICHUC, ITPOLUCHT, MaCH_ITa6;

ONCprUpoOBaTh TMOHATHUAMMU: J]OFapI/I(I)M quciia, TPUTOHOMCTPUYCCKAsd OKpPYKHOCTD,
paavaHHad W rpaayCHas McEpa yrija, CUHYC, KOCUHYC, TAHI'CHC W KOTAHTCHC YTJIOB,

HMCIONIUX MPOU3BOJIBHYIO BCIWYHWHY, YUCIIAa € W JI; BBIIIOJHATH apI/I(l)MeTI/I‘IeCKI/Ie



JIEHCTBUSI C LEJIBIMH M PAlMOHAIBHBIMA YHMCJIAMH, COYETas YCTHbIE M IMHCbMEHHBIE
NpUEMBI, PUMEHSST TIPU HEOOXOTUMOCTH BBIUMCITUTEILHBIC YCTPOMCTBA,

CpPaBHMBATh pAallMOHAIbHBIE YHCIA MEXIy Cco00#; CpaBHMBATh C pPAaLUOHAIbHBIMU
YUCJIaMU 3HAYECHMS LEJIBIX CTEIEHEH 4YuCell, KOPHEW HAaTypaJbHOM CTENEHU W3 YHUCEIl,
jgorapu(MoB uKcen B MPOCTHIX CIIy4dasix; BBIINOJHATH HECIOXHBIE MpPeoOpa3zoBaHUs
YHCIIOBBIX BBIPAKEHUH, COAEpXAIIUX CTENEHH YUCeNl, KOPHU U3 4YHCell, Jorapudmbl
YHUCEJI; HaXOAWTh 3HAYEHMsI KOpPHS HATypaJbHOM CTENECHM, CTEIEHU C PAlMOHAIBHBIM
nokaszareiaeM, Jiorapudma, HUCHOIB3yd TMPH HEOOXOTUMOCTH  BBIYHCIHUTEIbHBIC
YCTPOICTBA;

[I0JIb30BAThCS OLIEHKOM M NPUKUAKOW INpU NPAKTUYECKUX pacuérax; H300pakaTh
TOYKaMU Ha KOOPAMHATHOW NPSIMOM LEJble M pallMOHAJIbHBIE YHMCIA; LEJble CTEHNEHU
qrcell, KOpHU HAaTYpaJbHOM CTENEHHU U3 YKCel, Jorapu(Mbl 4ucesd B MPOCTHIX CIyYasx;
BBITNIOJHATh HECJIOXKHBIE MPeoOpa3oBaHusl LENbIX U IPOOHO-PAllMOHANBHBIX OYKBEHHBIX
BBIPXKEHUI;

BBIPAXKATh B IPOCTEHIINX CIy4asX U3 PABEHCTBA OJIHY IEPEMEHHYIO Uepe3 IpYyrue;
BBIUUCIIATH B MPOCTHIX CIy4asX 3HAYCHUS YHUCJIOBBIX M OYKBEHHBIX BBIPAKCHU,
OCYIIECTBIISIE HEOOXOJUMbIE TIOJCTAHOBKM M MPeoOpa3oBaHUs; MPOBOAUTH IO
U3BECTHBIM (QoOpMylaM ¥ TMpaBWiIaM TpeoOpa3oBaHMsi OYKBEHHBIX BBIPAKEHUH,
BKJTIOYAOIIUX CTETIEHU, KOPHH, JIOTapU(MBI U TPUTOHOMETPUIECKUE (OPMYIIBI;
HAXOJUTh 3HAYEHUS YHCIIOBBIX M OYKBEHHBIX BBIPAKECHUH, OCYIIECTBISST HEOOXOAUMBIC
MOJICTAHOBKH U NpeoOpa3oBaHus;

n300paxaTb CXEMaTHYECKH YTroJl, BEIMYMHA KOTOPOrO BBIpa)K€HAa B TIpagycax WU
paauaHax;

OLICHUBATh 3HAaKM CHHYCA, KOCHHYCA, TAaHI€HCA, KOTAHIE€HCAa KOHKPETHBIX YIJIOB;
UCIIONB30BAaTh TIPU PEIICHWH 3aJad TaONU4YHbIe 3HAUEHUS TPUTOHOMETPUUYECKUX
(byHKLIUH YIII0B;

BBITIOJHATH MIEPEBO/ BETUYHHBI YTIIa U3 PaluaHHON MEpHhI B TPAAYCHYIO U 00paTHO.

B noBce1HEeBHOM JKM3HU ¥ IPU M3VUEHHH JIPYIHX VUEOHBIX IPEIMETOB:

BBINIOJIHATH JE€HCTBHUS C YHUCIOBBIMU JAaHHBIMU IIPU PEIICHUM 3a1ay I[PAKTUYECKOIO
XapakTepa M 3a/ad U3 Pa3NUYHBIX 00JIacTel 3HAHWM, MCIONIb3Yys NpU HEOOXOIUMOCTH
CIIPaBOYHBIE MAaTE€PHAJIBI U BEIYMCIIUTEIBHBIE YCTPOUCTBA;

COOTHOCHUTD peaJIbHbIe BEIMUUHBI, XapAKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO MUPA C UX
KOHKPETHBIMH YUCJIOBBIMH 3HAYECHUSIMU;

UCIIOJIB30BaTh METOABI OKPYITICHUS W IPUKUIAKHA IPU PELICHUH IPAKTUYECKUX 3a1ad

IMOBCEAHEBHOM KU3HU;



OLICHUBATb, CPABHUBATL U UCIOJB30BATh NPU PCHICHUU MPAKTUUCCKHUX 3a71a4 YHCIIOBLIC
S3Ha4YCHUA PpCAJIbHBIX BCJIMYWH, KOHKPCTHBIC YHCJIOBBIC XapaKTCPHUCTHUKHU 00BEKTOB

OKPYXKAIOLIEr0 MUPA.

ypaBHeHHH H HEPABCHCTBA

Pemats nuHelHbIE YpaBHEHMS U HEPABEHCTBA, KBAIpaTHbIC YPABHEHUS,

peuiaTb J'IOl"apI/I(bMI/I‘IeCKI/Ie u IIOKa3aTCJIbHBIC YpaBHCHUA BHa

bx+c

log, (bx+c)=d, @™ =d (rme d MOXXHO IpeACTaBUTh B BHJE CTCIICHU C OCHOBAaHHEM

a) u HepaBeHcTBa Buna log, x<d, a” <d (rme d MOXHO MpenCTaBUTh B BUAE CTEICHHU C

OCHOBaHHUEM @);

IIPUBOAUTH HECKOJBKO IPUMEPOB KOpPHEW TPUIOHOMETPUYECKOIO YpaBHEHHsS BHUIA
sinx=a, cosx=a, tgx=a, ctg x=a (rae a — TabJIMYHOE 3HAUYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKOH DYHKIIUH);

peuaTtb HECJIOKHBIC panrOHaJIbHBIC, II0Ka3aTCJIbHBIC, HOFaqu)MHqGCKHG,
TPUTOHOMCTPHUYCCKHUEC  YpPAaBHCHUA, HCpaBCHCTBA H ux CHCTEMBI, HpOCTCfIHIPIC
YMppalrOHaJIbHbIE YPAaBHEHUS U HEPABEHCTBA,

HCIIOJIB30BaTh METO/IbI PEIICHNS YPABHEHUM: IIPUBEACHUE K BUlY «IIPOU3BEJICHNUE PABHO
HYJIKO» WU «4aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

KCIIOJIb30BaTh METOJI UHTEPBAJIOB ISl PELLICHUS HEPABEHCTB;

UCTIONB30BaTh TpadUUYeCKuid METON JUIS TPUOIMKEHHOTO pEHICHUS YpaBHEHHH H
HEPABEHCTB;

n3o0paxarb Ha  TPUTOHOMETPHUYECKOM  OKPY)KHOCTH  MHOXECTBO  peEIIeHUI
TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH IPYTUX YUEOHBIX MPEAMETOB:

COCTaBJIATh U pE€IIaTb YPaBHCHUSA, CHUCTCMbI ypaBHeHHfI N HEPABCHCTBA IPHU PCIICHUU
HECJIOKHBIX TMPAKTUYECKUX 3aJad M 3aJad U3 JPYTHX Yy4eOHBIX MPEIMETOB;
HCIIOJIb30BAaTh YPAaBHEHHUS U HEPABEHCTBA ISl IOCTPOEHUS U UCCIEA0BAHUS IPOCTEUIIINX
MaTEMATUUYCCKUX MO}IGJ’IGﬁ PCAIBHBIX CI/ITyaIII/Iﬁ WJIN MIPUKJIAAHBIX 3aaa4,
MHTEPIPETUPOBATH MOJYYEHHBIN NPU PELICHUNA YPABHEHMS, HEPABEHCTBA WUJIA CUCTEMBI
pe3ynbTaT, OIIEHUBATh €ro MPAaBAONOA00HMEe B KOHTEKCTE 3aJaHHON pealbHOW CHUTYyaIluu

WJIY TIPUKJIQHON 3a1a4u.

DOyHKIUHA



OnepupoBaTh MOHATUSAMH: 3aBHUCUMOCTh BEIHYWH, (DYHKIMS, apryMeHT M 3Ha4YCHUE
byHKIIMKA, O0O0JacTh OMNpEeACNCHUs W MHOXKECTBO 3HaueHWW GyHKIHH, Tpadux
3aBHUCUMOCTH, TpaduK (QYHKIUH, HYIH (YHKIHHA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHue H yObIBaHWE (YHKIMM Ha YHCIOBOM IMPOMEKYTKE, HauOojbllee u
HalMEHblIIee 3HaueHUs! (PYHKIMM Ha YUCIOBOM IPOMEXKYTKE, eproanyeckas QyHKIus,
nepuo, YETHas U Heu€THAs PYHKIUH;

ONEpUPOBATh MOHATUSAMM: IpsiMasi M oOpaTHas NPONOPLUOHATIBHOCTh, JMHEWHas,
KBaJpaTUyHasi, Jorapupmuueckas W IOKazaTeslbHas (DYHKIUH, TPUTOHOMETPUYECKUE
byHKIUY;

pacrio3HaBath rpaduku (QyHKOMM npsAMOM M oOpaTHOH MPONOPLMOHAIBHOCTH,
JMHEWHOU, KBaJIpaTUYHOM, JTOrapu(MUIECKOH, MTOKA3aTEIbHOM U TPUTOHOMETPHUIECKUX
(GYHKIUH ¥ COOTHOCUTH UX € (OPMYIIaMHu, KOTOPBIMU OHH 33/1aHBI;

HAXOJUTh 10 rpaduKy NpUOIHKEHHO 3HAUYCHUS (PYHKIIUH B 3aJaHHBIX TOYKaX;
OTIpeNeNiTh Mo TpapuKy CBOHCTBA (YHKUIMHU (HYNIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HaUOOJIbIINE U HAUMEHbILINE 3HAYEHUS U T. 11.);

CTPOUTH 3CKHU3 Ipaduka QyHKINHU, yIOBIETBOPSIONIEH NMPUBEAEHHOMY Ha0Opy YCIOBUMI
(mpoMeXyTKH BO3pacTaHus U yObIBaHUS, 3HaUEHHE (PYHKIMHM B 3aJJaHHOW TOUYKE, TOUKH
9KCTPEMYMOB, aCUMITOTHI, HYJIU QYHKLUH U T. [1.);

ONpeAesaTh 3HaueHHe (YHKIUU 10 3HAUYEHUIO apryMeHTa MpU Pa3IMYHBIX Ccroco0ax
3a7iaHus (QYHKIMU; CTPOUTH TPapUKHN U3YYEeHHBIX (PYHKIIMIA;

pemath ypaBHEHUsI, IPOCTEUILINE CUCTEMBI YPaBHEHHM, UCTIONB3Ysl CBOMCTBA (PyHKUUN U
uX rpaduku.

B noBceqHEeBHOM JKM3HM M IPU U3YYEHHH APYIHUX quﬁnux IPpeaAMETOB:

OTIpeAeNATh Mo IpadukaM M UCIOIB30BATh ISl PEUICHHs MPUKIATHBIX 3a/lad CBOMCTBA
peaTbHBIX TMPOIECCOB W 3aBUCUMOCTEH (HaWOOJIbIINE W HAWMEHbIIWE 3HAYCHUS,
MPOMEKYTKH BO3pacTaHUsi U YOBIBaHHS, MTPOMEXKYTKHA 3HAKOIMOCTOSHCTBA, ACHMIITOTHI,
nepuoi U T. 1.), UHTEPIPETHPOBATh CBOICTBA B KOHTEKCTE KOHKPETHOW MPaKTUYECKOM
CUTYallUu;

OTpeAeNaTh Mo TpadukaM MPOCTEHIINE XapaKTEPUCTUKU MEPUOAUYECKUX TPOILIECCOB B

6I/IOJ'IOFI/II/I, 9KOHOMMKE, MY3BIKC, paIUOCBA3HU U T. II. (aMl'IJ'II/ITy,Ha, nepuona u T. H.).

JIeMEeHThI MATEeMAaTHYECKOr0 aHAJIN3a

OnepupoBaTh MOHATUSMH: NMPOU3BOAHAs (YHKLIMU B TOUKE, KacaTelbHas K Tpauky
GbyHKIMM, TPOU3BOIHAS QYHKIUY;
OTIpeNieNATh 3HaUYeHHEe NMPOU3BOAHON (PYHKIIMU B TOUKE MO M300PAKEHUIO KacaTelIbHON K

rpaduky, IpoBeAEHHON B ITON TOUKE;



BBIYNCIIATH [IPOU3BOJHYIO OJHOYJIIEHA, MHOTOWICHA, KBAAPATHOIO KOPHs, POU3BOJHYIO
CyMMBI (DYHKITHT;

BBIUUCIIATh IIPOU3BOJHBIE 3JIEMEHTAPHBIX (GYHKUMH W HUX KOMOMHALMN, HCIONb3YsS
CIIPaBOYHbBIEC MaTEpUAJIbI;

peliaTe HECJIOXKHBIE 3aJayd Ha IPUMEHEHHE CBA3H MEXAY IPOMEKYTKaMHU
MOHOTOHHOCTH U TOYKaMM 3KCTpeMyMa (yHKLHHU, C OJHOW CTOPOHBI, U MIPOMEKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PYHKIIMU — C APYTOH;

uccienoBarb (YHKIMM Ha MOHOTOHHOCTb, HaXOAWTh HaumOOJIbLIME M HaMMEHBIINE
3HaYeHUs (QYHKUUH, CTPOUTh TIpadUKU MHOTOUICHOB M TPOCTHIX PAIMOHAIBHBIX
(GyHKLUH C NCIIOIB30BAHUEM allllapaTa MaTEMaTUYECKOIO aHaJIu3a.

B noBcenneBHOM 2KU3HYU M IPU M3VYECHUH APYIUX VIEOHBIX IPEIMETOB:

NOJb3ysSACh TrpaduKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocra, TOBBIIICHUS,
YBEIUYCHUS | T. I1.) UJIM CKOPOCTH yOBIBaHUS (TIaJCHHS, CHIDKCHHSI, yMEHBIIICHUS H T. II.)
BEJIMYMH B PEATHHBIX MPOIIECCaX;

COOTHOCHTH TpaUKU peajbHBIX IPOIECCOB M 3aBUCHUMOCTEH C WX OIMCAHUSIMH,
BKITIOUYAIONTUMHU  XapPaKTEPUCTUKH CKOPOCTH HW3MEHEHUs (OBICTPBIA pOCT, ILIAaBHOE
MOHWXEHHE U T. 11.);

UCIIOJIb30BaTh TPa(UKHM PEATBHBIX TPOIECCOB JUIS PEIICHHUS HECIOKHBIX TPHKIATHBIX
3aJa4, B TOM YHCIIE OIpeerisis o TpaduKy CKOPOCTh X0/1a TPoIIecca;

pemath TPUKIATHBIC 33Ja4d U3 OWOJOTHH, (DU3WKH, XWUMHH, dKOHOMHUKHA H APYTUX
MPEIMETOB, CBS3aHHBIE C KCCIEAOBAHHEM XapaKTEPUCTUK pEabHBIX MPOIIECCOB,
HAXO0XJICHHEM HauOONBIINX U HAaWUMEHBIINX 3HAUYEHUU, CKOPOCTH U YCKOpPEHUs U T. II.,

MHTEPIPETUPOBATH MTOITYYEHHBIE PE3YIIbTaThI.

CraTucTHKA U TEeoOpus BQPOHTHOCTCFI, JIOTUKaA " KOMﬁI/IHaTOPI/IKa

OnepupoBaTb OCHOBHBIMH ONMCATEIbHBIMU XapaKTEPUCTUKAMH YHCJIOBOTO Habopa:
cpenHee apupMeTudyeckoe, MeiMana, HauOoblllee U HauMEHbLIee 3HaUeHUs;
ONepUpPOBATh MOHATUSMU: YaCTOTa U BEPOSATHOCTb COOBITHS, CIIy4allHbII BHIOOD, OMBITHI
C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; BBIYMCIISATH BEPOSITHOCTH COOBITHI
Ha OCHOBE IIOACYETA 4YUCIA MCXOAOB; HUMETb IIPEACTABICHHUE: O IUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEIUYMHAX U PACIPEIACICHUAX, O HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; O MATEMATHYECKOM OXHWIAHMM M JUCHEPCUM CIyYalHBIX BEIMYHMH; O HOp-
MaJbHOM paCHpelesieHNH W MPHUMEpPax HOPMAIbHO PACHPEIEIEHHBIX CIIy4YalHbIX
BEIINYUH;

NOHMMATh CYTh 3aKOHa OOJBIIMX 4YHCEl M BHIOOPOYHOIO METOAA HU3MEPEHUS

BEPOSITHOCTEN;



UMETh MpeJICTaBIeHNEe 00 YCIOBHON BEPOSITHOCTH U O TOJTHOW BEPOSTHOCTH, IPUMEHSIThH
UX B pElICHUH 3a]1aY;

UMETh NPEJCTABICHUE O BAXKHBIX YACTHBIX BHUAAX pPACIpeNeieHUM U MPUMEHSTh UX B
pEIleHUH 3a/1a4;

UMETh MPEJCTABICHUE O KOPPEISILUU CIyYaiHbIX BEIMYHMH, O JIMHEHHON perpeccuu.

B noBceqHEeBHOM JKM3HH M IPH M3YYEHHUH JPYIUX MPEIMETOB:

OLICHUBATh, CPaBHUBATh M BBIYUCIATH B MPOCTHIX CIy4yasX BEPOSTHOCTU COOBITHI B
peanbHOU KU3HU;

YUTaTh, COIOCTABIATh, CPABHUBATH, HHTEPIPETUPOBATH B MPOCTBIX CIIy4asX pealbHbIC
JaHHBIC, TIPEJICTABJIICHHBIC B BUIC TA0JIUII, AHArpaMMm, rpaduKoB; BEIOUPATH IMOAXO/SIINE
MCTOJbl MPCACTABJICHUA U 06pa6OTKI/I JaHHBIX; pPClIaTb HCCIIOKHBIC 3ada4d Ha
MPUMEHEHHE 3aKOHA OOJIBIIUX YHCENl B COIMOJIOTHMH, CTPAXOBAaHUU, 3/IPaBOOXPAHEHUU,

obecneyeHnH OE30MaCHOCTU HACEICHMS B ‘lpel’»BH‘laﬁHLIX CUTyaluiax.

TekcToBbIE 3a1a4UN

Pemmath Heco)KHBIE TEKCTOBBIC 33/1a4M Pa3HbIX THUIIOB, PEIIaTh 33/1a4d Pa3HbIX TUIIOB, B
TOM YHCJI€ 3a7aud MOBBIIIEHHON TPYIHOCTH; BBIOMPATh ONTHUMAJIbHBIN METOJ| PELICHUS
3a/1a4M, pacCMaTpUBasi pa3IMuHbIE METOIbI;

AHAIM3UPOBATh YCJIOBUE 3a/layM, CTPOUTH i €€ PELIeHUs] MaTeMAaTUYECKYI0 MOJEIb,
IPOBOAMTH JOKA3aTEJbHBbIE PACCYKICHUS; MOHUMAaTb W MCIOJIb30BaTh JJISl PEIICHUS
3a1aul MHPOPMAIIHIO, PEACTABICHHYIO B BUJIE TEKCTOBOM M CUMBOJIBHOMW 3alHCH, CXEM,
TabNuI, AUarpaMM, TpaduKoOB, PUCYHKOB;

JEICTBOBATh II0 QJIrOPUTMY, COJEpIKAIIEMYCsi B YCIOBHM 3aJaud; HCIOJIb30BaTh
JIOTUYECKHE PaCCyKICHUS NIPU PEeLICHUH 3a7auu; padoTaTh ¢ N30BITOYHBIMU YCIOBUSIMU,
BBIOMpAst U3 Bcel MH(OpMAIIUU JaHHBIE, HEOOXOUMBIE JIJIsl PEIICHUS 3aa4H;
OCYIIECTBIISAITh HECJIOKHBIA Tepedop BO3MOXKHBIX pELIEHUH, BbIOMpas U3 HUX
ONTUMAJIBHOE MO0 KPUTEPUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

AQHAIN3UPOBATh U HHTEPIPETHUPOBATH IOJIyUEHHBIE PELICHHs B KOHTEKCTE YCIIOBHUS
3a/1a4M, BIOMPATh PELICHMs], HE IPOTUBOPEYAIE KOHTEKCTY;

pemarth 3a1a4 Ha pacy€T CTOMMOCTHU MOKYIOK, YCIYT, MOE€3/0K U T. I1.;

pelaTh HECIOXHbIE 3aJauyl, CBA3aHHBIE C JOJEBBIM ydacTHEM BO BiaJeHUU (UPMOH,
peNPUITHEM, HEABHKUMOCTbIO;

pemaTth 3a7auu Ha MPOCThIe MPOLEHTHI (CUCTEMBI CKUJIOK, KOMUCCHHN) U Ha BBIYHCIICHUE

CJIOKHBIX IPOUCHTOB B Pa3JIMYHBIX CXEMAX BKJIAA0B, KPEAUTOB U UITIOTCK;



peliaTh MpakTUYecKue 3aaadn, TPeOyIoIe UCTIOIb30BaHUSI OTPUIIATEIBHBIX YHCEeN: Ha
orpeziesieHue TeMIepaTyphl, MOJ0KEHUSI Ha BPEMEHHOW Ocu (A0 Hamieil 3pbl U mocie),
[ITyOMHBI/BBICOTHI, HA IBFDKEHUE JICHEKHBIX CPEACTB (IIPUXO//PACXOM) U T. IL.;
UCIIOJIb30BaTh MOHATHE MaciuTaba Uis HAaXOXACHUS PACCTOSHUI M JUIMH Ha Kaprax,
IUTAHaX MECTHOCTH, TJIaHAX MMOMENICHUM, BEIKPOHKAX, pu paboTe Ha KOMITBIOTEpPE U T.
II.,

pemath 3amaud, TpeOyromme mepedopa BapuUaHTOB, IPOBEPKU YCIOBUH, BBHIOOpPA
ONTUMAIBHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh U HHTEPIPETHUPOBATH pE3yJIbTaThl B KOHTEKCTE YCIIOBUS 3aJayH,
BbIOHMpATh pElICHUs, HE POTHUBOPEYALINE KOHTEKCTY;

MIEPEBOUTH MPU PEIICHUU 33aa9i HH()OPMAIIHIO U3 OJTHON (OPMBI B IPYTYIO, UCTIOIB3YS

IIpu HCO6XO,Z[I/IMOCTI/I CXEMBEI, Ta6J'II/IHBI, rpa(i)I/IKI/I, JuarpaMmal.

I/ICTOPHH U METOoAbl MAaTEMATHKHU

OnuceiBaTh OTAEIbHBIE BBIAAIOLIMECS PE3YNbTAaThl, IOJYYEHHBIE B XOJ€ pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

MPUBOJIUTh TPUMEPHl MATEMATHYECKUX OTKPBITUM M WX aBTOPOB B CBSI3M C
OTECYECTBEHHOM W BCEMUPHOW HCTOPUEHN; NPEACTABIATh BKJIAJ  BBIJAIOLIMXCS
MaTEMaTHUKOB B Pa3BUTHE MATEMATUKU U MHBIX HAyUYHBIX 001acTei;

MIOHUMAaTh POJIb MAaTEMATUKHU B pa3BUTUU Poccuu;

MPUMEHSATh M3BECTHBIE METOJbl NpPU PEHICHUM CTaHJAPTHBIX M HECTaHJapPTHBIX
MaTeMaTUYECKUX 3aJ]a4; MUCIOJIb30BaTh OCHOBHBIE METOAbI JOKA3aTeJIbCTBA, MPOBOAUTH
JI0KA3aTeJIbCTBO U BBIMTOIHATH OMPOBEPKEHHUE;

3aMeyaTh M XapaKTEepU30BaTh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B OKpPYXKalOLIEH
JICUCTBUTEIIBHOCTH M HAa HMX OCHOBE XapaKTepH30BaThb KpPacoOTy M COBEPILIECHCTBO
OKPYKAIOIIEro MUPA, a TAKKE IMIPOU3BEAECHUN UCKYCCTBA;

MPUMEHSATh MPOCTEUIIINE MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE

CUCTCMBI IIPU PCHICHUH MATEMAaTUYICCKUX 3a/1a4.

I'eomerpus

ONEepUpOBaTh  MOHATHSMHU: TOYKa, NpsAMas, IJIOCKOCTb, MapajlJIeIbHOCTh U
NEePIEHINKYIISIPHOCTD MPSIMBIX U THIOCKOCTEH;

pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IpU3Ma, MUPAMUAA, MPSIMOYTOJIbHBIN
napajuiesenunes, Kyo) m Ten BpaimeHus (KOHYC, HWIWHIp, cdepa W Imap), BIAIACTh
CTaHJapTHOM KiaccuuKale NpOCTPaHCTBEHHBIX (uryp (mupamuiabl, MPU3MBL,

napauielieuIe1a);



e m300paxkaTh HW3y4aemble (QUTYpHl OT PYKH U C TNPUMEHEHHEM MPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB;

e Jenarh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHS] MHOTOIPaHHUKOB;

e U3BJIEKaTh, HHTEPIPETHUPOBATH U MPEOOPa30BbIBATH HHPOPMAIIUIO O MIPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeAcTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

® ONNCHIBATH B3aUMHOE PACIOJOKEHHE NPSIMBIX M IUIOCKOCTEHM B IPOCTPAHCTBE;
npuMeHsITh Teopemy Iludaropa mnpu BBIUMCIEHHUH 3JEMEHTOB CTEPEOMETPHUECKUX
buryp;

® HAaXOIUTh OOBEMBI WM TUIOMIANM TIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHUKOB, TEI
BpAIICHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOpMYT;

®  BBIUHCIATH PACCTOSIHUSA U YIJIbl B IPOCTPAHCTBE;

® [PUMEHATh TeoMeTpuyecKkue (HakThl Ui PElIeHUs 3a/1ay, MPEeoaraloliuX HECKOJIbKO
IIaroB PEUICHHUs, €CIIH YCIIOBHSI IPUMEHEHHS 3a/IaHbI B SIBHOH (opme;

e pemarh 3aJadyd HAa HAXOXJAECHHE TE€OMETPUUECKHUX BEJIWYMH MO o0pasuam MWin
aIrOpuTMaM;

e (opMynMpoOBaTh CBOWCTBA U MPHU3HAKH (PUTyD;

® JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS.

B noBceHEeBHOM JKM3HHM U IPY M3VYEHHUH JIPYIUX MPEIMETOB:

® COOTHOCHUTH aOCTpaKkTHbIE TE€OMETpUYECKHE TOHATUS U (GaKThl C pealbHBIMU
SKU3HEHHBIMHU 00BEKTAMH U CUTyallUAMMU;

® CINIOJIb30BaTh CBOICTBA IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp IJIs pelIeHUs
TUTIOBBIX 3a71a4 MPAKTUUYECKOTO COJEPIKAHMUS;

® COOTHOCHTH IJIOLIAJH MMOBEPXHOCTEN TN OJAMHAKOBOI (POPMBI Pa3IM4YHOIO pa3Mepa;

® COOTHOCHTH OOBEMBI COCYIOB OJJUHAKOBOM (DOPMBI Pa3IUUHOTO pa3Mepa;

e oneHuBaTh (HOpMy NPaBUILHOTO MHOTOTPAaHHHMKA TIOCTE CIHJIOB, CPe30B M T. II
(ompenensaTh KOJIMYECTBO BEPIIHNH, pEOEp U rpaHeil MOTyYeHHBIX MHOTOTPAaHHUKOB);

® IICMOJIB30BAaTh CBOICTBA T€OMETPUUYECKUX (PUTYp NS pelieHus 3ajad MpPaKTHYECKOTO
XapakTepa ¥ 3a7a4 u3 Apyrux oodsacrei 3HaHU.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

e OmnepupoBarh NMOHATUSMHU: JEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb

BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIrol MEXAY BEKTOpaMH,

CKaJIAPpHOC MPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPHI;



® HAXOAWUTh KOOPAMHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOTO MapajlieNenunesia, pacCTOsHIE
MEXIY JBYMS TOUKaMU;

® HaXOJIUTh CYMMY BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOpaMH,
CKAJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM;

® 33]aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOU CUCTEME KOOPAUHAT;

e pemarh NPOCTEHUIINE 33a]Ja4l BBEIEHUEM BEKTOPHOTO Oa3uca.

HcTopus u MeToAbI MATEMATHKH

e OmnucelBaTh OTHAEIbHBIE BBIJAIOLIUECS PE3YNbTATHI, IOJYYEHHBIE B XOJ€ Pa3BUTHS
MaTEMaTUKHU KaK HayKu;

e  3HATh NPUMEPbl MATEMATUYECKUX OTKPBITUHA U MX aBTOPOB B CBSI3M C OTEUECTBEHHOU U
BCEMHUPHOM HCTOPHUEH; MPEACTABIATh BKJIAJ BBIIAIOIIMXCS MaTEMaTUKOB B pa3BUTHE
MaTeMaTHKU M WHBIX HayYHBIX 00JacTel;

e  IIOHMMATh POJb MaTEMaTUKU B pa3BuTuu Poccuu;

e IIPUMEHATh M3BECTHbIE METOAbl MPH PELIEHUHU CTAHJAPTHBIX M HECTaHAAPTHBIX
MaTEeMaTUYeCKUX 3aJ]lay; UCIOJIb30BaTh OCHOBHBIE METObI JOKA3aTeIbCTBA, IPOBOJIUTH
JI0Ka3aTeJIbCTBO U BBIIIOJIHATH ONIPOBEPKEHHUE;

e 3aMeyaTb M XapaKTEpHU30BaTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B OKpY)Karollen
JEHCTBUTENILHOCTY M Ha MX OCHOBE XapaKTepU30BaThb KpacoTy U COBEPIICHCTBO
OKPY’KaloIllero MUPA, a TAK)KE MPOU3BEICHUI UCKYCCTBA;

e IPUMEHSATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE

CHUCTCMBI ITPU PCHICHUN MAaTEMAaTUYCCKUX 3a1a4.

COLEPXAHUE KYPCA

DJIeMeHTBI TEOPHH MHOKECTB 1 MATEeMAaTHYEeCKOM JIOTHKH

KoHeyHOE€ MHOECTBO, DJJEMEHT MHOXKECTBA, IOJAMHOXECTBO, IIEPECEYCHHE U
00BbeIMHEHNE MHOXKECTB, YHCIOBbIE MHOKECTBA Ha KOOPAMHATHON MPAMOI, OTPE30K, MHTEPBAJI,
IPOMEXKYTOK C BBIKOJIOTOM TOUKOMW, rpaduyeckoe MpeiCTaBIeHHe MHOXKECTB Ha KOOPJIUHATHON
IIJIOCKOCTH.

VYTBepxkeHHe (BBICKa3blBaHWE), OTPULIAHHE YTBEPXKIEHUS, HCTUHHBIE U JIOXKHbBIE
YTBEPKACHUS, CJEICTBHE, YACTHBIM ciaydail oO0IIero yTBEpXAECHUS, KOHTpPIPUMED,
JIOKa3aTeNbCTBO.

Yuciia 1 BbIpaKeHUs
Kopens N-i1 crenenu u ero cBoiicta. [lonsaTHe npesena 4McI0BOM MOCIEI0BATEIBHOCTH.

CreneHb C JCWCTBUTEIBHBIM ITIOKAa3aTEEM, CBOWCTBa cTemneHu. JIeWCTBUS C  KOpHSIMHU



HaTypaJbHOH CTENEHM U3 YMCENl, TOXKIECTBEHHbIE IPe0Opa30BaHUs BBIPAKEHHM, BKIIOYAIONIUX
CTETNIEHU U KOPHH.

Jlorapupm umcna. Jlecarnuynble u HarypaibHble Jorapupmel. Yucmo e. Jlo-
rapupmuueckue Toxxaectna. [leiictBus ¢ norapudmaMu yucen; npocreimue npeodpazoBaHus
BBIPa)KEHU, BKIIIOYAIOIIUX JOTapH(PMBbI.

N300pakeHre Ha 4YHCIOBOW NPAMOM LENbIX M pAlMOHAIBHBIX YHCET, KOpHEH
HATYpaJIbHOH CTENIEHU U3 YUCEIl, JIOTapu(MOB YHUCEI.

Tpuronomerpuyeckass OKpYyKHOCTb, paguaHHas mepa yria. CUHyC, KOCHHYC, TaHI€HC,
KOTaHT'€HC MPOU3BOJIBHOTO yria. OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO M CIECACTBUA U3

Hero. 3Ha4YeHus TpUroHomeTpudeckux Gpynkmmii ans yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270° (

0,

ol

ZZ 2 rpan)
1413121p .

dopMmyIibl IPUBEICHHUS, CIIOKEHUS, (POPMYJIbI ABOMHOTO U IMOJIOBUHHOI'O yTJa.
YpaBHeHUs] M HEPABEHCTBA
VYpaBHeHHss ¢ oOnxHOM nepemeHHOH. IIpocrelimme HppalMOHAIBHBIE YpPaBHEHHS.

Jlorapudmudeckne M TokasaTenbHble ypaBHenus Buma log, (bx+c)=d, a”™°=d (rme d

MO>XHO TPEACTaBUTh B BHJIE CTEIEHU C OCHOBAaHMEM a M PAlMOHAJIBHBIM MOKa3aTeleM) M HX

pemieHus. TpuroHoMeTpuYecKre ypaBHEHHS BUaa SiINX=a, COSX=a, tg x=a, ctg x=a, rue «

— TaOJIMYHOE 3HAYEHHUE COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON (PYHKIIUU, U X PELICHHUS.
Hepasenctsa ¢ oxHoii mepemennoi Buzaa log, x<d, a* <d (rae d MOXHO mpenCTaBUTH

B BHJIC CTETICHH C OCHOBAHUEM ).

Hecnoxnble panyoHanbHble, I0OKa3aTeabHbIe, Jorapu@Muueckue, TPUrOHOMETPUUECKHE
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI, NPOCTEHIINE HPPALUOHAIBHBIE YPaBHEHUS U
HEPaBEHCTBA.

Merton untepBanos. ['paduueckre MeTo/Ibl pelieH!s] ypaBHEHHI U HEPAaBEHCTB.

Pemenne ypaBHEHUI 1 HEPABEHCTB, COAEPKAILIMX ITEPEMEHHYIO 1101 3HAKOM MOYJIS.

VYpaBHEHHs1, CHCTEMBI YPABHEHHI C ITAPAMETPOM.

DOyHKIUH

[Tonatue ¢ynkumu. Hynmu yHKIMM, NTPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTD.
Haubonbimee u Haumenblliee 3HadeHus QyHkuuu. I[lepuoguunocts ¢QyHkuuu. YETHOCTH U
HEYETHOCTH (PYHKIIM.

CrenenHasi, mokaszareibHas M Jiorapudmuyeckue (QpyHKIUH; UX CBOHCTBA M TpaduKH.

CrnoxHble QYHKIUH.



Tpuronomerpuueckue ¢GyHKIuM Y =SiNX, y=Cc0SX, y=1g x. ®ynkmus Y=cCtgX.
CpoiicTBa U TpapUKd TPUTOHOMETPUUECKUX (PYHKIMH. APKKOCHHYC, apKCHHYC, apKTaHTE€HC
ymcla, apkkotaHreHc uyucia. OOpaTHble TPUTOHOMETpUYEeCKHEe (YHKIMHM, UX CBOICTBa U
rpadukH.

[Ipeobpa3zoBanus rpadukoB (YHKIHI: CIBUTH BAOJb KOOPIWHATHBIX OCEH, pacTSKEHHE
U C)KaTHe, CUMMETPHUS OTHOCHTEIBHO KOOPJMHATHBIX OCe M Hadama KoopauHaT. ['paduku
B3aUMHO OOPaTHBIX (QYHKIIUI.

JJIeMEeHTBhI MATEMATHYECKOI0 AaHATH3A

[IpousBonnas Gpynkuuu B Touke. KacarenpHas k rpaduxy ¢pyHkiuu. I'eomerpuueckuit u
busnueckuii cMmbici Tpou3BoAHOW. [IpomsBomHbie 3meMeHTapHBIX (yHKIWH. [IpousBomHas
CYMMBI, IPOU3BEICHUS, YACTHOTO, ABYX (DYHKITHI.

Bropas npousBogHas, €€ reoMeTpruiecKuil U (U3HUIECKUN CMBICIL.

[Tonstue o HenpepbIBHBIX (GYHKIMAX. TOYKM 3KCTpeMyMma (MakCMMymMa U MHHHMYMA).
HccnenoBanue 3IeMEHTAapHBIX (DYHKIMI Ha TOYKH HKCTPEMyMa, HAXOXXJICHHE HanOOJIBIIETO U
HAMMEHBIIETO 3HAUCHUH (PYHKIIMH C TOMOIIBIO MPOU3BOAHOM. [TocTpoenue rpagukoB GyHKINI
C IOMOILBIO NPOU3BOAHBIX. [I[pruMeHeHre MPON3BOIHON NPU PELICHUH 3a/1a4.

[TepBoobpasnas. [lepBooOpasubie snemMeHTapHbIX GyHKIUHA. [Tnomans KpuBoIUHEHHOM
tpaneuuu. @opmyna Herorona—IJleitOnuna. Onpenenénnelii uHTErpai. Beruucnenue miomanen
TUIOCKUX (PUTYp ¥ 0OBEMOB TEJ BPALICHHSI C TIOMOIIBIO HHTETpaa.

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEMH, JIOTHKAa H KOMOMHATOPHKA

YacTtoTa U BEpOSITHOCTb COObITHA. JJocTOBEpHBIE, HEBO3MOXHbIE U CITy4ailHbIe COOBITHSL.
Brluncnenue BepoOSTHOCTEH B OIBITaX C PAaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMU HCXOJIAMH.
Pemenue 3agau ¢ npuMeHeHHEM KOMOMHATOPUKH. BeposITHOCTP CyMMBI JIByX HECOBMECTHBIX
coObITHil. [TpoTHBONOIOKHOE COOBITHE U €0 BEPOSTHOCTD.

IIpaBuno yMHOXKEHUS BEpOATHOCTEH. POopMyIia ITOIHONW BEpOATHOCTH. Pelenue 3a1aH ¢
IIPUMEHEHUEM JIEpEBA BEPOSITHOCTEM.

JIucKkpeTHBbIE ClydaiiHble BEIMYUHBI U UX PACIPEICICHUS.

MatemaTnueckoe 0KUJaHUE, TUCTIEPCHS CIIy4ailHOM Benu4uHbl. CpenHee KBaJpaTUYHOE
OTKJIOHECHHE.

[TonsTre 0 HOpManbHOM pacnpeneneHuu. IIpumepsl ci1ydaliHbIX BEIWYNH, TOAYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOIPEUIHOCTh U3MEPEHHM, POCT YETOBEKA).

IIpencraBnenue o 3akoHe OonblIMX 4YKced. Ponb 3akoHa OONBIIMX YMCENl B HayKe,
NpUpPOJIe U OOIIECTBE.

CoBMecTHBIE HAOMIOEHUS ABYX CIy4alHBIX BeIUYUH. [IoHATHE O KOpPESIIHH.

I'eomerpus



[ToBTOpenue. Pemenune 3a1a4 ¢ MpUMEHEHHEM CBOMCTB (DUTYp Ha TJIOCKOCTH. 3a/1aud Ha
JI0Ka3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. lMcnonbp3oBaHHMe B 3adadax IMPOCTEHIIMX
JOTMYecKuX npasBui. PemreHue 3amad ¢ HMCIOJIB30BAaHUEM TEOPEM O TPEYrOJBHHMKAX, COOT-
HOLIEHUH B MPSMOYTOJIBHBIX TpPEYrojbHHKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYIOJIbHUKAMHU.
Pemenue 3ajau ¢ ucnonb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTAMU. Pemnienue 3anad Ha
U3MEPEHM Ha IUIOCKOCTH, BBIYMCICHHE [UIMH M Iuloniaaei. Pemienue 3agad ¢ MOMOIIBIO
BEKTOPOB U KoopauHat. Harmsinnas crepeomerpusi: GUrypsl 1 ux u3odpaxenus (Ky0, mupaMuaa,
pu3Ma).

Touka, npsiMast ¥ INIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM U CIICACTBUS U3
HUX.

B3anMHOe pacnosioKeHue INpsIMBIX U IIOCKOCTEW B IpocTpaHcTBe. IlapamienbHOCTh
OpPSMBIX U IJIOCKOCTEN B IpocTpaHcTBe. M300paskeHne npocTeluX IpoCTpaHCTBEHHBIX GUTYp
Ha IUIOCKOCTH. PaccrosiHus Mexay ¢urypaMu B IpPOCTpaHCTBE. YIJIBI B IIPOCTPAHCTBE.
[lepniengukyngpHOCTh OpAMBIX U IIockocTeil. IIpoexuus ¢urypsl Ha miockocts. Ilpusnaku
NEPHEHAUKYJIIPHOCTH  IPSMBIX M IUIOCKOCTEM B IIpocTpaHcTBe. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

Mpuororpanauku. [lapamnenenunen. CpoiicTBa NPSAMOYTOJIBHOIO MNapaljielICUIEaa.
Teopema Iludaropa B mpocrpanctBe. [lpm3ama w mmpamuna. [IpaBwibHas nupamMuga u
npaBwibHas npusma. [Ipsmas nupamuga. D1eMeHThI IPU3MbI U TUPAMHU/IBI.

Tena BpameHus: UMAMHAP, KOHYC, cdepa M wmap. OCHOBHbIE CBOICTBa MPSIMOIO
KPYroBOT0 IMJIMHJIPA, IPSIMOT0 KpyroBoro konyca. M3o0pakeHue Tea BpalleHus Ha IUIOCKOCTH.
[IpencraBinenne o0 yce4yEHHOM KOHYCE, CEUEHHUS KOHyca (MapajljieIbHOE OCHOBAHMIO U
MPOXOJISIIEE Yepe3 BEPIIUHY), CeUCHUs IMWIMHIApa (MapajuieNbHO U TEPHEHIUKYISPHO OCH),
cedeHus mapa. Pa3BépTka nuIMHIpa U KOHyca.

[Tpocreiinme koOMOMHAIIMY MHOTOIPAaHHUKOB U T€J BpAILEHHUs] MEX Y COOO0M.

Brruucienne 31eMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (p&€bpa, AMaroHam H, YrIabl).
IInomane MOBEPXHOCTH IPaBUIBHOM NMUpaMUIbl M NpsAMOM npusMmsbl. [lnomane moBepxHoCcTH
OpSMOr0 KpyroBOTO LMJIMHJIpPA, MPSAMOrO KPYroBoro kKonyca M mapa. Ilonarue o6 oObéme.
O06BEM nupamMuIbl ¥ KOHYCA, MPU3MBbI U IUIHHApA. O0BEM HIapa.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IJIOLAASIMHU OBEPXHOCTEH U
00BEMaMHU TOOOHBIX TEJL.

JIBMKEHHsT B TPOCTPAHCTBE: MapajUIeNbHBIA IEPEHOC, LEHTpalbHAs CHUMMETpHS,

CUMMETpUSI OTHOCHUTEIBHO IUIOCKOCTH, NMOBOpPOT. CBolicTBa nBWkeHHil. IIpuMeHneHune

JIBH>KEHUU MPU PELICHUH 3a]1a4.



BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

CyMMa BEKTOpPOB, YMHOXKEHHE BEKTOpa Ha YHCIO, VYrol MEXAy BEKTOpaMHu.
Konnuneapusle U komIutanapHbie BeKTOpbl. CKalsipHOE MPOU3BEACHUE BEKTOpPOB. Teopema o
pa3joKEeHUM BEKTOpa MO0 TPEM HEKOMIUIAaHAPHBIM BekTopaM. CKallipHOE MPOU3BEICHHE
BEKTOPOB B KoopauHatax. [IpuMeHeHHe BEKTOpOB MpU pEUICHUH 3a/lad Ha HaXO0XKJEHHE
pPacCTOSIHUH, JTMH, TUIOIAAeH U 00BEMOB.

YpaBHEHHE TIOCKOCTH B MPOCTPAaHCTBE. YpaBHEHHE cepwl B mpocTpancTBe. Dopmyia

JJI1 BBIYHUCIICHUA paCCTOSHUA MEXKAY TOUKaMU B IIPOCTPAaHCTBE.



KaJIeHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBAaHUEC

Ne Tema ypoka Heypounas | Xapakrepucruka Iliianupyemblie pe3yabTaThbl Hara
yYpoKa dpopma OCHOBHBIX BH/I0B
ypoka AESTEILHOCTH IIpenmeTHbIe MeTanpeameTrHbie JInyHoCTHEIE
30% = >
< =
= | &
1. Lenple 1 panoHaNbHbBIE VYpok-6ecena | IlepeBoauth Omnpenenenne KommyHukaTHBHbIE: pa3BUTH y dopmupoBaHue
qucia 0OECKOHEUHYIO TIepHO- HaTypabHBIX, HEJbIX, yUaIuxcst MpeACTaBICHUE O MECTe YCTOWYNBON
JMYECKYIO po0b B panMOHaJIBHBIX YHCET; MaTEeMaTHKH B CUCTEME HayK. MOTHBAIMH K
0OBIKHOBEHHYIO 1po0b | Omnpenenenue PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC 00y4eHHIO
MEPHONIECKON POOH. YCTaHOBKH Y4eOHOI JesTeIbHOCTH.
WMeTb npeAcTaBiIeHUe INo3HaBaTenbHBIE: pPa3IHYaTh METO/BI
00 UppanroHaIbHBIX MO3HAHUS OKPYKAIOIIETr0 MUPA IO €T
YHCIIaX; MHOXKECTBE nessiM (HaOJIF0JCHHE, OIIBIT,
JEeHCTBUTENBHBIX YUCEII, IKCIIEPHUMEHT, MOJICITUPOBAHHE,
MOJyJIe NSHCTBUTENFHOTO | BBIYHCIICHHUE)
qHciia
2. Lenble 1 palmOHaNbHBIC 3anuchIBaTh OeCKOHEUHYI0 | KoMMyHHKaTHBHBIE: pa3BHTD Yy dopmupoBaHue
qucia JIECATHYHYIO JpOOb B BUJIE | YYaIUXCsl IPEACTABICHUE O MECTE YCTOWYNBON
OOBIKHOBEHHOI; MaTeMaTUKH B CUCTEME HayK. MOTHBAIMH K
BBITIOJIHATh IEUCTBHS C PerynsituBHbIe: popMHUPOBATH 11€JI€BbIC 00y4eHHI0
JIECATUYHBIMU U YCTaHOBKH y4eOHOI e TeIbHOCTH.
0OBIKHOBEHHBIMU JIpo0sivu | [lo3HaBaTeIbHbIE: PA3IMYaTh METO/IbI
BBINONHATE BEIYHUCIICHUS € | TIO3HAHMS OKPYIKAIOIIET0 MUpPa 10 ero
UpPALNOHATIEHBIMA nessiM (HabJIF0JCHHE, OIIBIT,
BBIP)XXCHUSIMHU, 9KCIIEPUMEHT, MOJICIIUPOBAHHE,
CpaBHHUBATh UX BBIYHCIICHUE)
3. JeiicTBUTENbHBIE YUCIIA Onpenenenue KomMmyHukaTuBHBIE: pa3BUTh Y dopMupoBaHue
JCHCTBUTENBHBIX YHCEIT; yYaluXcsl NpelCTaBICHHE O MECTe yCTOYMBON
WMeTb npeacTaBieHue MaTeMaTHKH B CHCTEME HayK. MOTHBAIINH K
MHOXKECTBE PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC 00y4eHHI0

JICHCTBUTENBHBIX YHCET,
MOAYJ€e JEHCTBUTEIBLHOTO
qrcia

3anuceiBaTh OECKOHEYHYIO
JIECSITUIHYIO Ipo0b B BUAE
OOBIKHOBEHHOI1;
BBITIOJIHATH JICUCTBHS
JIEWCTBUTEILHBIMA
YHCJIAMH, CPABHUBATH HX.

YCTaHOBKH y4eOHOH JesITeIbHOCTH.
IMo3naBaTebHbIE: PA3IUYATh METO/IbI
MO3HAHHUS OKPYKAIOIEr0 MUpa Mo €ro
nessiM (HaOJtoIeHUE, OTIBIT,
IKCTIEPUMEHT, MOJICITUPOBAHUE,
BBIYHCIICHHE)




IIpenmer crepeomeTpun.
AKCHOMBI CTePEOMETPHUH

Ypok-6ecena

Ilepeuncnats
OCHOBHEBIC (DUTYPEI B
MIPOCTpaHCTBE (TOUKA,
npsMasi, III0CKOCTB),
(hopmynupoBaTh TpU
AKCHOMBI 00 HX
B3aHMHOM
PacIoOKeHUU U HII-
JIOCTPUPOBATH ATH
AKCHOMBI [IPUMEpaMu
W3 OKpYIXKarolen
00CTaHOBKH

3uamo/nonumams:
AKCHOMBI CTEPEOMETPHH.
OCHOBHBIE IOHATHS
cTepeoMeTpud (ToJKa,
npsiMasi, IIIOCKOCTh,
IIPOCTPAHCTBO).

Ymems nokazeiBaTh
TeOpeMy O
CyIICCTBOBAHUU
MJIOCKOCTH, MPOXOISIICH
gepe3 TaHHYIO0 MPSIMYIO U
JIaHHYIO TOYKY, 3aMCUaHHe
K akcuoMe 1, Teopemy o
CYIIECTBOBAaHUH
IJIOCKOCTH, TIPOXOISIICH
gepe3 TPU TOYKH H
MPUMEHSTD €ro MPH
PEIICHUH HECTIOKHBIX
3a1a4.

KomMyHuKaTHBHBIE: CTTOCOOCTBOBATH
(hOpMHUPOBAHHIO HAYIHOTO
MHPOBO33PEHUSL.

PeryasiTuBHBIE : OIICHUBATH BECOMOCTD
MPUBOIUMBIX JTOKA3aTeIbCTB U
paccyxneHuil.

INo3HaBaTeIbHBIE: OCYIICCTBIATD
paCIIUPEHHBII MOUCK HHPOPMALIUU

dopmupoBaHne
HaBBHIKOB
OCO3HAHHOTO
BEIOOpa HanboIee
3¢ PEeKTUBHOTO
criocoba perreHus

BeckoneuHo yObIBaroIas
reoMeTpuIecKast
nporpeccust

BbeckoneuHno yObIBatomias
reoMeTpuyecKast
nporpeccus

Haxonuts cymmy
06ECKOHEUHO
yObIBaroIIeit
TEOMETPUYECKOM
MPOTPECCUM.

Kakas nporpeccust KomMyHuKkaTuBHBIE: onipeiesaTh nenu u | dopMupoBaHue
Ha3bIBAETCS (YHKIMY Y9aCTHUKOB, CIOCOOBI yCcTOHuuBOH
reOMETPUUECKO; B3aUMOJICHCTBYS; TUIAHUPOBATH O0IIHE MOTHBAIIUH K
YTO TaKOE OECKOHEUHO- crocoOBI PabOTHL; 0OMEHHUBATHCS MPOOIEMHO-
yObIBaromas 3HaHUSAMH MEXIY WICHAMHU TPYIIBI IS | TIOUCKOBO
TeOMEeTpUIeCcKas TMPHUHATHUS (P (PEKTUBHBIX COBMECTHBIX JIeATeIbHOCTH
mporpeccust; popmya PEIICHHIIA.
CYMMBI OECKOHEYHO PeryasiruBHBIE: ()OPMUPOBATEH IIETICBHIC
yObIBaroIeit YCTaHOBKH YUEOHOI NEesATeTbHOCTH,
reOMETPHUYECKON BBICTPAUBATh MOCIIEA0BATEILHOCTD
[IpOrpeccuu HEOOXOIUMBIX OTIEpAIIHA.

Ilo3HaBarenbHBIE: OCYLIECTBIISATH

CpPaBHEHHE U KJIACCHU(PHKAIIUIO 10

3aJJaHHBIM KPUTEPHSIM
ITpumensite hopmyty KomMyHHKATHBHBIE: OnIpeACsTh enu 1 | DopMupoBaHue
CYMMbI OECKOHEUHO- (GYHKIUN Y4aCTHHUKOB, CIIOCOOBI YCTOHYHBOU
yOBIBaromas B3aMMOJICHCTBHS; TUIAHUPOBATH OOIIINE MOTHBALUH K
reoMeTpuIecKast crocoObI PadOTHL; 0OMEHHUBATHCS MPOOIEMHO-
MPOTPECCHUs MPH PEIICHUH | 3HAHUSIMH MEXIY WICHAMH TPYIIIBI IS | TIOUCKOBOM
3a1a4 NPUHATHS 3 HEKTUBHBIX COBMECTHBIX JIeATEeILHOCTH

peLIeHUHA.

PerynsiruBHbIe: popMHUPOBATH 11€IEBbIC
YCTaHOBKH Y4eOHOI IesTeIbHOCTH,
BBICTPAaNBaTh IOCIIEA0BATEIHLHOCTD
HEOOXOIMMBIX OTIepanuii.




Io3HaBaTenbHBIE: OCYIIIECTBIAT
CpaBHEHHE U KIACCU(PHUKALINIO TIO
3aJJaHHBIM KPUTEPHSIM

Hekoropsie cnencraus u3
aKCHOM

DopMynupoBaTh U
JTIOKa3BIBAaTh TEOPEMY O
MJI0CKOCTH,
MIPOXOAAIIEH uepes

3uamo/nonumams:
AKCHOMEBI CTEpEOMETPHH.
OCHOBHEBIE TOHATHSI
cTepeoMeTpuu (ToUKa,

KoMMyHUKaTHBHBIE : OPTaHU30BBIBATH U
IUITAaHUPOBATh YI€OHOE COTPYAHUIECTBO
C Y4MTeNeM U OJHOKJIACCHUKAMHU.
PerynsituBHbBIE: OIIpeiEATh

DopMupoBaHue
HaBBIKOB
OpraHu3aIuu u
aHalm3a CBoeH

IpSAMYIO U He npsiMasi, I0CKOCTb, MOCTIEI0BATEIBHOCTh POMEXKYTOUHBIX JIeSITeIbHOCTH,
JIeKAIyIo Ha Heil MIPOCTPAHCTBO). Lesel ¢ yueToM KOHEYHOro pe3yibTaTa, | caMOaHaIu3a U
TOUKY, U TEOpEMY O Ymems noxaseiBath COCTaBJIATH IJIaH MOCIIEI0BATENBHOCTU CaMOKOPPEKIUU
IIJIOCKOCTH, TEOpEMY O JIEUCTBUM. yueOHOI
MPOXOJAIIEH Yepes IBE | CYIECTBOBAHUH Ilo3naBaTenbHbIE: yMETh OCYLIECTBIATE | AEATEILHOCTH
HepeceKaroIuecs IIOCKOCTH, IPOXOIAIIEH aHaau3 00BEKTOB, CAMOCTOSTEIEHO
psIMbIe yepes JaHHYIO NPAMYIO U UCKaTh M OTOMPATh HEOOXOANMYIO
JAHHYIO TOUYKY, 3aM€4aHie | WHPOpPMAIHIO.
K akcuoMme 1, reopemy o
CyILIECTBOBAaHUU
IJIOCKOCTH, MIPOXOAAIIEH
gyepe3 TPU TOUKU U
MIPUMEHSTD €ro MpH
PEIIeHNH HECTIOKHBIX
3a/1a4.
Hekoropsle ciencraus u3 DopMyIUpOBATL U 3uams/nonumams: KomMmyHuKaTUBHBIE : OpraHu30BeIBaTh U | DopMupoBaHue
aKCHUOM JIOKa3bIBaTh TEOPEMY O | AKCHOMBI CTEPEOMETPUH. | IUIAHUPOBATH y4eOHOE COTPYAHMUYECTBO | HaBBIKOB

IJIOCKOCTH,
MIPOXOIAIIeH depes

OCHOBHBIE TTOHATHS
cTepeoMeTpuH (TouKa,

C YUUTCJICEM U OJJHOKJIACCHUKAMH.
PeI'y.lIﬂTl/lBl-IbIe: OIPCALIIATh

OpraHU3aINA U
aHajan3a CBOCH

OPAMYIO U HE npsMasi, I0CKOCTb, MOCIE0BATENBHOCTD IPOMEKYTOUHBIX JESTENbHOCTH,
JIeKAILYI0 Ha Hel MPOCTPAHCTBO). LeNed ¢ y4eTOM KOHEYHOro pe3yibTaTa, | caMOaHalau3a U
TOUKY, U TEOPEMY O Ymemw noxaspiBath COCTaBJIATSH IIaH MOCIE0BATENBHOCTU CaMOKOPPEKIHUU
[JIOCKOCTH, TEOpEMY O JIEUCTBUM. y4eOHO
MPOXOAIIEH Yepes IBe | CYIIEeCTBOBAaHUH Ilo3HaBaTenbHbIE. yMETh OCYIIECTBIATE | JEATEIBHOCTH
NepeCceKaroInecs ITOCKOCTH, IPOXOIAIIeH aHaN3 00BEKTOB, CAMOCTOSATENIFHO
MpsSIMbIE gepe3 JaHHYI0 IPSIMYIO U HCKaTh U OTOMPATh HEOOXOTUMYIO
JTAaHHYIO TOUYKY, 3aMe4YaHue | MH(POPMAIHIO.
K akcuome 1, Teopemy o
CyILIECTBOBaHUU
IUIOCKOCTH, IPOXOoAsien
4yepe3 TPpU TOUKU U
MPUMEHSTD €ro NpHu
pElIEeHUH HECTIOKHBIX
3ajau.
Apupmernueckuii KOpeHb IIpuBoauTh NpUMeEpPHI Onpenenenne KoMMyHuUKaTHBHBIE: IPOSIBIIATH dopMupoBaHue
HaTypaJIbHOM CTENIEHU (maBaTh ompeneneHne) | apUPMETHIECKOTO KOPHS TOTOBHOCTB K O0OCYK/ICHHIO Pa3HBIX YCTOWYUBOM

apUPMETHIECKUX

HaTypaJIbHOM CTENIEHU; ET0

TOYEK 3PEHHUS M BEIPAabOTKe 00Imeit

MOTHBAIIUHU K




KOpHEeH HaTypaTbHON CBOKCTBa (TpyIITIOBO#A) TIO3ULIMN poOIEMHO-
CTETICHH. PerynsiruBHbBIC: 0OCO3HABATh KAYECTBO U TTIOMCKOBOM
YPOBEHb YCBOECHHS JESTEIbHOCTH
Ilo3naBaTenbHbIE: CO31ABATH CTPYKTYPY
B3aUMOCBSI3€ll CMBICIIOBBIX €/IMHUI] TEKCTA
10. Apudmernueckuil KOpeHb ITpumensTH MpaBUIa IIpumensTH CBOMCTBA KoMMyHUKAaTHBHBIE: IPOSBIATH ®dopMHpOoBaHHEe
HaTypanbHOH cTeneHn JeictBuii ¢ apu(pMETHYECKOT0 KOPHS TOTOBHOCTB K 00CYKJICHUIO pa3HbIX ycToiunuBoi
pajnuKanaMu, BbI- HaTypaJbHOM CTENeHH MPHU | TOYEK 3PEHUsI U BBIPAOOTKe O0IIeH MOTHUBAIUH K
Pa’kEeHUSIMU CO peleHny 3agau (rpymIoBoit) mo3uupu npoOJIeMHO-
CTETEHSIMHU C PerynsituBHBIE: 0OCO3HABaTh Ka4eCTBO U MOUCKOBOH
palMoHaIbHBIM YPOBEHb YCBOCHHUS JeSITeIbHOCTU
noKasaTesaeM npu Ilo3naBaTenbHbIE: CO31ABATH CTPYKTYPY
BBIUUCIIEHUAX H B3aUMOCBS3EH CMBICIIOBBIX €/IMHUL] TEKCTA
11. Apudmernueckuii KOpeHb | YpOK- peoOpa30BaHMAX [IpumensThH cCBOMCTBA KoMMyHuUKaTHBHBIE: TIPOSIBIATD ®dopmHpOBaHHE
HaTypanbHOH CTENEHU MPaKTHKYM BBIPa)KEHUI apu(pMETHIECKOTO KOPHS TOTOBHOCTB K OOCYK/JICHUIO pa3HbIX yCTOMUUBON
HaTypaJbHOW CTENCHHU NP | TOYEK 3PEHUSI U BBIpaOOTKe OOIIEH MOTHBAIUH K
peleHnH 3a1a4d (TpymITOBO#T) MO3UIIN MPOOIEMHO-
PerynsiruBHbBIC: 0OCO3HABATh KAYECTBO U TTOMCKOBOM
YPOBEHb YCBOCHHUS JeSITeIbHOCTH
Io3HaBaTebHbIE: CO3/1ABATH CTPYKTYPY
B3aUMOCBA3EH CMBICIIOBBIX €/IMHUIL] TEKCTA
12. ITapannensHele npsimele B | MHTerpupoBa | PopMynupoBarhb YMeTh ONUCHIBaTh U KoMMyHUKAaTHBHBIE: IPOSIBIIATH dopMupoBaHue
MPOCTPAHCTBE HHBIN YPOK oTpeieNieHue aQHAJTM3UPOBATh B3aUMHOE | TOTOBHOCTbH K OOCY)K/ICHHIO Pa3HBIX TOUEK I[EJICBBIX YCTaHOBOK
napauieNbHbIX Tpsi- PaCIIOJIOKCHHE NPSMBIX U | 3pSHHS U BRIPaOOTKE 00IIei (TpyIIoBoii) yueOHOI
MBIX B IPOCTPAHCTBE, IUIOCKOCTEH B HO3ULIAH JESTENbHOCTH
(hopmynupoBaTh 1 MPOCTPAHCTBE, BHIMONHATL | PerynsitmBHBIC: 0CO3HABaTh KAYECTBO U ®dopmHpOBaHHE
JIOKa3bIBaTh TEOPEMBI O | YEPTEXKH IO YCIOBHAM YPOBEHb YCBOCHHS HABBIKOB aHaJM3a,
napaielbHbIX 3ajau. Io3naBaTenbHbIE: CO31aBATE CTPYKTYPY COIIOCTaBIICHUS,
HPAMBIX Pemars B3aUMOCBSI3El CMBICIIOBBIX €/IMHUL] TEKCTA CpaBHEHHUS
IUIAHUMETPHUYECKUE U
IpocTeiiune
CTepeOMEeTPUIECKUE
3a/1a4d Ha HaXOXKICHUE
Te€OMETPHUUECKUX BEININH
(nnvH, yTI0B)
13. CreneHb ¢ paroHaIEHBIM [TpumeHsTH IpaBHUIa Omnpenenenue crere- KomMyHukaTuBHble: onpeaensats nenu u | opMupoBanue
MIOKAa3aTeJeM JIEHCTBUH C Hel C pallMOHaJIbHBIM U (YHKINN Y9aCTHUKOB, CIIOCOOBI YCTOWYUBOU
pajnuKanaMu, Bbl- JIeHCTBUTENBLHBIM B3aUMO/ICHCTBYS; IUIAHUPOBATh O0IIHe MOTHBAIUH K
Pa’kKEHUSIMH CO HoKa3aTeseM; CBOUCTBA CrocoObI paboThI; 0OMEHUBATHCS po0IeMHO-
CTETIEHSIMHU C CTeneHel 3HAaHUSMM MEXJY YJI€HaMU IPYIIBI sl | TTOUCKOBOM
palOHAIbHBIM HNPUHATHS 3PPEKTUBHBIX COBMECTHBIX JESTEIbHOCTH

MOKa3aTeaeM MpH
BBIYUCIICHUSAX U
peoOpa3oBaHUIX

peIleHH.
PeryasituBHbIE: (hOPMHUPOBATH IIETIEBHIE
YCTaHOBKH Y4eOHOI IS TeTbHOCTH,




BBIPAKEHUI

BBICTPaNBaTh IIOCIIE0BATEIBHOCTD
HEOOXOIUMBIX OTICPAITHA.
Io3HaBaTenbHBIE: OCYIIECTBIIATH
CpaBHEHHE U KIACCU(PHUKALIHIO TIO
3aJ]aHHBIM KPUTEPHUSIM

14. Crenens ¢ BrImonsaTe KomMyHnkarusHble: onpeaensats nenu u | ©opMupoBaHue
JeHCTBUTETbHBIM npeoOpa3oBaHue (YHKIIMY Y9aCTHUKOB, CIOCOOBI ycToiunuBoi
HoKa3areneM BBIpA)KEHUH, UCTIONB3YS B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHe MOTHUBAIUH K

CBOMCTBA CTENEHH, CHoco0bI paboTHI; 0OMEHNBATHCS npoOJIeMHO-
CPaBHUBATh BHIPAXKEHUH, 3HAaHUSIMM MEX]Y YJI€HaMU IPYIIBI 11 | TIOUCKOBOI
coJIepKalliie CTETEHH C NPUHATUS 3PPEKTUBHBIX COBMECTHBIX JeSITeIbHOCTU
palMOHaIbHBIM peLICHUMN.
MOKa3aTeIeM PerynsTuHbIe: popMHPOBATH IIEIEBbIC

YCTaHOBKH y4eOHOH NesITeNbHOCTH,

BBICTPaNBaTh MOCIIEAOBATEILHOCTD

HEOOXOANMBIX Olepanuii.

ITo3HaBaTeIbHBIE: OCYIIECTBIATH

CpaBHEHHUE U KIACCU(UKAIIHIO 110

3aJJaHHBIM KPUTEPHSIM

15. Crenens ¢ Ypok-urpa Brinonuate KommyHnkarusHble: onpeaensats nenu u | opMupoBanue
JeHCTBUTEIBHBIM npeoOpa3oBaHue (YHKIMH Y9aCTHUKOB, CIOCOOBI yCcTOHUMBOH
HoKa3aTelIeM BBIpPA)KEHUH, HCTIONB3YS B3aUMO/ICHCTBYSL; IUIAHUPOBATh 00K MOTHUBAIUH K

CBOMCTBA CTEIEHH, crocoObI paboThl; 0OMEHHUBATHCS npoOJIeMHO-
CpaBHHMBATH BBIPAXKCHUS, 3HAHMUSAMH MEKAY WICHAMH TPYIIIBI U1 | TIOMCKOBOM
coJIeprKalliie CTEeIIeHH C NPUHATHS 3PPEKTUBHBIX COBMECTHBIX JeATeIIbHOCTH
panuoHaIbHBIM pelIeHu.
MoKazaTesieM PerynsituBHbIe: popMHUpOBATH 11€IEBbIC

YCTaHOBKH y4eOHOH esITeIbHOCTH,

BBICTPaNBaTh MOCIIEAOBATEILHOCTD

HEOOXOIUMBIX OTIepanuii.

Ilo3HaBarenbHBIE: OCYLIECTBIISATH

CpaBHEHUE U KJIACCU(PUKALHUIO 1O

3aJJaHHBIM KPUTEPHSIM

16. ITapannensHOCTL TPEX DopMyIUPOBATE U ‘YMeTb onuchIBaTh U KomMyHuKaTUBHBIE: Da3BUTD y DopMupoBaHue
TPSAMBIX JIOKa3bIBaTh TEOPEMBI O | aHAJU3UPOBATh B3AUMHOE | y4al[UXCs MPEACTaBICHUE O MECTe yCTOHYNBOM

HapasuiesIbHBIX pacIioyio’KeHNe IPSMBIX H | MaTeMAaTHKH B CHCTEME HayK. MOTHBAINH K
HPSAMBIX IUIOCKOCTEH B PerynsiruBHbIe: popMHUpOBATH 11€IEBbIC 00y4eHHIo

MIPOCTPAHCTBE, BBINOIHATD
YEepTEeXHU 10 YCIOBUIM
3aj1a4.

Pemats
TUTAHUMETPUYECKHE U
IpocTene
CTEPEOMETPUUECKUE

YCTaHOBKH Y4COHOI EeSITEIbHOCTH.
[No3HaBaTebHBIE: Pa3THYATH METOIBI
MTO3HAHUS OKPYXKAFOIIETO MUPA IO €ro
1elsiM (HaOJIoCHHUE, OTIBIT,
9KCIEPUMEHT, MOICTMPOBAHUE,
BBIYHCIICHUE)




3aJa4y Ha HAXOXKICHHUE
TEOMETPUYECKHUX BEIUYHUH
(nnvH, yTI0B)

17. Ypoxk 0600mmeHus u Ypox [IprmMeHsaTh TpaBHIa OmnpeneneHue crere- KomMyHHKaTHBHBIE : OpraHH30BBIBaTE 1 | DopMupoBaHme
CHCTeMaTH3alUK 3HAHU I NPaKTHYECKUX | JEWCTBHH C Hell C palMoOHaJIbHBIM U IUIAaHUPOBATh Y4eOHOE COTPYIHUYECTBO | HAaBBIKOB
1o Teme «CTeneHp» pabot paJuKagaMu, Bbl- JIEHCTBUTEIHLHBIM C YYUTEJIEM U OJJHOKJIACCHUKAMH. OpraHM3aliy 1
PakEHUSIMU CO MoKa3aTeseM; CBOUCTBA PerynsituBHbBIE: OIIpeieITh aHau3a cBoei
CTETICHSIMHU C CTeneHel MOCJIE/I0BATENILHOCTD IIPOMEKYTOYHBIX JIeATeNIbHOCTH,
panuoHaIbHBIM BeimonHaTh Lesel ¢ yueToM KOHEUHOTro pe3yibTaTa, | caMOaHaIu3a U
HokasaTesaeM npu npeoOpa3oBaHue COCTaBJIATH IJIaH MIOCIIEI0BATENBHOCTU CaMOKOPPEKIUU
BBIYHCIIEHUSX U BBIPAYKEHUI, UCIIOJIb3YS JIeHCTBUIL. yaeOHoit
peoOpa3oBaHMAX CBOICTBA CTETICHH, Ilo3HaBaTeNbHbIE. YMETh OCYIIECTBIATh | AESTEIBHOCTH
BBIPAKCHUH CpaBHHMBATH BBIPAKCHUS, aHaau3 00BEKTOB, CAMOCTOSTEIEHO
CoJIeprKalle CTEIIEHH C UCKaTh M OTOMPATh HEOOXOANMYIO
panroHaIbHBIM nHpopmanuio.
MOKa3aTeeM
18. Kounrpoabnas pabdora no IIpuMeHnsaTH MpaBHIa Bemonnarte KomMmmyHukaTuBHBIE: pETyJIHpOBaTh dopMupoBaHue
anredpe Ne 1 «CteneHs ¢ JIEUCTBHH C npeoOpa3zoBaHue COOCTBEHHYIO IESATEIBHOCTD HaBbIKa
JeiicTBUTEILHBIM paauKagaMu, Bbl- BBIPQKCHUH, UCIIOIB3YS MOCPEJICTBOM MMCEMEHHOH peun caMoaHalu3a u
noKa3zarTeJieM» PaKEHUSIMH CO CBOMCTBA CTEIEHH, PerynsiTuBHBIE: OLICHUBATH JJOCTUTHYTBIA | CAMOKOHTPOJIS
CTENEHSAMH C CpaBHUBATL BRIPAKEHU, pe3ynbTar
panuoHaJIbHBIM CoJIepIKaIlie CTETIEHH C Io3naBaTenbHbIe: BLIONpATh HanboIee
MOKa3aTeJIeM TpH panroHaIbHBIM 3¢ eKTUBHBIE CIIOCOOBI PEIICHHS 3a1a91
BBIYHCIICHUSX 1 MoKazaTesieM
peoOpa3oBaHMAX
BBIPAKEHUI
19. [MapannensHOCTD IPSMOI OOBSICHATD, KaKHe YMeTh onuchIBaTh U KommyHnukaruBHble: onpenessits nen 1 | @opmupoBanne
Y TITIOCKOCTH BO3MOJKHBI CITydau aHAIM3MPOBATh B3aUMHOE | (PyHKIMH y4aCTHHKOB, CIIOCOOBI yCTOHYNBOMH
B3aUMHOTO pacIooXeHNe MPSIMBIX U | B3aMMOJICHCTBHS; IIIAHUPOBATH 00IIMe MOTHUBAIUH K
PacToyIoKeHHS MPSIMOM | IIOCKOCTEH B crocoObI PaboTh; 0OMEHHUBATHCS pobIeMHO-
" IIJIOCKOCTH B IMPOCTPAHCTBE, BHIMIOJIHATH SHAHUAMHA MEXKIY YJICHAMU T'PYIIIIbI JJId MMOMCKOBOM
IMPOCTPaHCTBE YEPTECIKU IO YCIIOBUAM MIPUHATUA 3(1)(beKTI/IBHI)IX COBMCCTHBIX JACATCIBHOCTHU
3aj7ad4. peLICHUMN.
Pematp PeryasituBHbIe: (HOPMHUPOBATH 1IEICBBIC
IIAHUMETPUYECCKUEC U YCTaHOBKHA yqe6H0171 JACATCIBbHOCTH,
npocreime BBICTPaNBaTh MOCIIEA0BATEILHOCTD
CTEpEOMETPHUUECKHE HEOOXOIMMBIX Olepanuii.
3a71a4M Ha HaX0XK/JCHUE ITo3naBaTenbHbIE: OCYIIECTBIATH
TeOMETPUYECKHUX BEJIMYMH | CPaBHEHME M KJIACCH(HUKALHUIO 10
(JunH, yrioB) 3aJ]aHHBIM KPUTEPHUSIM
20. [MapannensHOCTD IPSIMOI OOBSICHATD, KaKHe YMeTh onuchIBaTh U KommynukaruBHble: onpenessits nenu 1 | @opmupoBanne
Y INIOCKOCTH BO3MOJKHBI ClTy4Yau aHAJIM3UPOBATEL B3aMMHOE (YHKINN Y9aCTHHKOB, CIIOCOOBI YCTOWYUBOM

B3aMMHOTO

PacioJIOKCHUEC MPAMBIX U

B3aMMOJICHCTBUS; TNIAHUPOBATH OOIIHE

MOTHBAIIUHU K




PACTIONIOKEHUS TIPSIMOK | TIOCKOCTEH B c1roco0bI pPaboThI; 0OMEHUBATHCS poOIEMHO-
¥ TUTOCKOCTH B MPOCTPAHCTBE, BHINONHATh | 3HAHUAMH MEKAY WICHAMH IPYIIBI U1 | TIOMCKOBOM
MPOCTPAHCTBE, U YEPTEXKHU IO YCIOBUSIM NPUHATHS 3QPEKTUBHBIX COBMECTHBIX JEATEIBHOCTH
MPUBOANTH 3amad. pELICHUH.
WITIOCTPUPYIOLIHE Pemats PerynsiTuBHbIe: pOpMHUPOBATH 11€IEBbIC
MIPUMEPHI U3 IUTaHUMETPHUYECKUE U YCTaHOBKH y4eOHO e TeIbHOCTH,
OKpy’Karomen mpocTeine BBICTPAUBAaTh NOCIEA0BATEIBHOCTD
00CTaHOBKHU CTepEOMEeTPUIECKUe HEOOXOMMBIX Olepanuii.
3aJjaud Ha HAXOX/ICHUE Ilo3HaBaTenbHBIE: OCYLIECTBIATD
TE€OMETPUYECKHUX BEJIMYMH | CPaBHEHME M KIACCH(HUKALUIO 110
(nnvH, yTII0B) 3aJJaHHBIM KPUTEPHSIM
21. CrenernHas QyHKIUS, €€ ITo rpa¢ukam CgoiicTBa u rpaduku KomMyHHKaTHBHBIE : OpraHN30BBIBaTh 1 | DopMupoBaHme
CBOICTBa U rpaduk CTENCHHBIX (hYHKIHH Pa3IUYHbIX CIydacB IUITAaHUPOBATh Y4€OHOE COTPYIHNYECTBO | HABBIKOB
(B 3aBUCHMOCTH OT CTeNeHHON QyHKIMN C YYUTEJIEM U OJHOKJIACCHUKaMH. OpTaHM3aINN U
MOKA3aTeNs CTEIICHN) PeryisiTuBHBIE: OIIPE/IENIATH aHanM3a CBOeH
OIIMCHIBATH UX MIOCJIEI0BATENILHOCTD IIPOMEKYTOTHBIX JeATEeIBHOCTH,
CBO¥icTBa (MO- IeTIeH C y4eTOM KOHEYHOTO pe3ynbTara, | caMoaHaIn3a
HOTOHHOCTB, COCTaBIIATH IIaH M1OCIIEI0BATEIBHOCTU CaMOKOPPEKIUU
OrPaHUYEHHOCTD, JIeHCTBUM. yueOHOM
4ETHOCTB, ITo3HaBaTe/IbHBIC. YMETh OCYIIECTBIAATh | ACATEIbHOCTU
Heu€THOCTh). CTpOUTH aHalu3 00BbEKTOB, CAMOCTOSATENIEHO
cxemaruuecku rpaduk UCKaTh M OTOUPATh HEOOXOAUMYIO
CTETIEHHOH (DYHKIIUH B HHPOPMALIHIO.
22, Crenennas GpyHknus, eé 3aBUCHMOCTH OT CpaBHUBATH YHCIIa, KoMMyHuKaTHBHBIE : OpraHn30BeIBaTh 1 | DopmupoBanne
CBOMCTBA U Tpaduk MPUHAIJIEKHOCTH penaTh HepPaBeHCTBA C IUITAHUPOBATh Y4eOHOE COTPYIHNYECTBO | HABBIKOB
HOKa3aTesls] CTEIIeHH (B | TOMOIIBIO TPAQHKOB C YYUTEJIEM U OJHOKJIACCHUKaMH. OpraHu3alyy U
AHATMTHYECKOH 3anHMCH | (1K) CBOMCTB CTereHHOW | PeryisiTuBHBIE: OTIPEIEsTh aHau3a CBOEH
paccmarpuBaeMoin hyHKIIIH MIOCJIE/I0BATENILHOCTD IIPOMEKYTOYHBIX JESTENbHOCTH,
(hyHKIIMN) K OTHOMY M3 IeJIel C y4eTOM KOHEUHOT O pe3ynbTara, | caMoaHaIn3a
paccMaTpuBaeMbIX COCTaBIIATH IUIaH MTOCTIEI0BATEIBHOCTU CaMOKOPPEKINU
YHCJIOBBIX MHOKECTB IEUCTBUM. y4eOHO
(Tpu mokazaTensx, Ilo3HaBaTenbHbIE. yMETh OCYIIECTBIATE | JEATEIBHOCTH
MPHUHAATIEKAIIUX MHO- aHa3 00BEKTOB, CAMOCTOSATENIFHO
JKECTBY LIEJIBIX YHCEII, HCKaTh U OTOMPaTh HEOOXOTUMYIO
TIPH JTFOOBIX nHPOPMALIHIO.
23. CrenenHas QyHKIuS, €€ Ypok NEACTBUTENBHBIX CpaBHHBATH YHCIIA, KoMMyHHKaTHBHBIE : OPraHnu30BbIBaTh U | PopMUpOBaHUE
CcBOMCTBa U rpaduk nabopaTtopHbl | TIOKA3aTENAX) U pelaTh HEPaBEHCTBA C IUIAHUPOBATh Y4eOHOE COTPYIHNYECTBO | HABBIKOB
X pabot HEPEYHCIITH €€ MOMOIIBIO TPA(UKOB U C Y4MTENEM U OJHOKIACCHUKAMU. OpraHu3alyy U

cBoiictBa. [IpuBonuTh
IpPUMEPBI CTEIEHHBIX
(hyHKIMH (3a1aHHBIX C
MOMOTIIIBIO (hOPMYITBI
i rpaduka),
o0JaaroImux

(MTH) CBOWICTB CTENICHHOM

hyHKIIIH

PerysasituBHBIE: OTIpEIENATH
IIOCJIEI0BATEIBHOCTD IPOMEKYTOYHBIX
Lesnei ¢ yueToM KOHEUHOI O pe3yJibTaTa,
COCTaBJISITh IIJIaH ITOCIICIOBATEILHOCTH
IEUCTBUM.

Tlo3HaBarTesibHbIE. yMETH OCYIIECTBISTh

aHanau3a CBOeH
JIeATEILHOCTH,
caMoaHaau3a u
CaMOKOPPEKIMU
y4eOHOM
JIEATEILHOCTH




3aJaHHBIMH
CBOWCTBaMH
(mammpumep,
OTPAHUIEHHOCTH).
PazbscHATE cMbICHT
MepPEeYHCICHHBIX
CBOMCTB.
AHanu3upoBaTh
noBesieHne GpyHKINH
Ha Pa3IMYHBIX
ydacTKax 00IacTh
OTIPEIETICHHUS.

aHaM3 00bEKTOB, CAMOCTOSTEIBHO
HCKaTh U OTOMPATH HEOOXOIUMYIO
HHPOPMALHIO.

24, CkpemunBaromuecs Ypok- OOBACHATD, KaKHe YMeTh 00BACHATH KaKue KomMyHuKaTUBHBIE: Da3BUTD y ®dopMupOoBaHHe
IpsIMbIE COPEBHOBAaHME | BO3MOXKHBI CIIydan BO3MOJKHBI CITy4an yUaIuxcst MPeACTaBICHNE O MECTE yCTOHYNBOMH
B3aHMHOTO B3aHMHOTO PAcIOJIOKEHUs | MAaTEMaTHKH B CHCTEME HayK. MOTHUBALUH K
PacIOOKEHNUS IBYX JIBYX MPSIMBIX B PerysisiTuBHbIe: popMHUPOBATH IIEIEBbIC 00y4eHHIO
IPSIMBIX B MPOCTPAHCTBE U YCTaHOBKH y4eOHOH NesTeIbHOCTH.
MIPOCTPAHCTBE U MIPOBOUTH Ilo3HaBaTenbLHBIE: pa3IMYaTh METOABI
MIPUBOJIUTH WITIOCTPUPYIOLIHE MO3HAHUS OKPYKAIOILEr0 MUpa MO €ro
WIITIOCTPHUPYIOLIHE MIPUMEDHI; 1ensaM (HabJIoeHue, OTIbIT,
MIPUMEPBI; (hopmynupoBaTh 9KCIEPUMEHT, MOJICTIHUPOBAHUE,
(dhopmynupoBaTh oIpeieNeHue BBIUUCIICHHE)
oTpezieIeHue CKPEIINBAIONIIXCS
CKPEIIMBAIONIUXCS IpsAMBIX, (hopMynnupoBaTh
HPSIMBIX, W JIOKa3bIBaTh TEOPEMY
(hopmynupoBaTh 1 BBIPAXKAIOLIYIO ITPHU3HAK
JIOKa3bIBaTh TEOPEMY, CKPEIINBAIOIIIXCS
BBIPAKAIOLIYIO IPSIMBIX ¥ TEOPEMY O
MIPU3HAK IUTOCKOCTH, IPOXOIAIIeH
CKPEIUBAIOIINXCS qepe3 OJIHYy U3
HPSIMBIX CKPEIUBAIOIINXCS
IPSIMBIX U NApAJLIEIIbHOMN
JIpYroi npsiMou
25. B3anmuo obpatHsie AHanm3upoBaTh Onpenenerue GyHKINU KoMMyHuKaTHBHBIE : OpraHn30BBIBaTh | @opMupoBanue
¢dbyHKIMK MoBeJIeHNE (QYHKITUI oOpaTHOMN AJIs TaHHOH U TUTAaHUPOBATh yueOHOE LIEJIEBBIX YCTAHOBOK
Ha Pa3IMYHBIX (yHKIIMH, TEOpEMBI 00 COTPYAHUYECTBO C YUUTENEM U yueOHOH
ydJacTkax o0JyiacTu oOpaTHOW QYHKIMN OJIHOKIJIACCHUKaMHU. JeSITEIbHOCTH
OIpEIENICHUS. PerynsiruBHbBIC: OIpeiensTh ®dopMHpOBaHHE
MOCIE0BATENBHOCTD IPOMEXKYTOUHBIX HaBBIKOB
LeNed ¢ yueToM KOHEUHOTro pe3ynbTaTa, | OCO3HAHHOIO
COCTAaBJIATH IIJIaH IOCIIE0BATEIbHOCTH BbIOOpa Hanboee
JIEUCTBUH. 3¢ dexTruBHOTO

Io3HaBaTeIbHBIE. YMETH OCYIIECTBIIATD
aHanu3 00bEKTOB, CAMOCTOSITENBHO

crioco0a penieHus




HCKaTh U OTOMPATh HEOOXOUMYIO
MHGOPMAIIHIO.

26. CrnoxHas QyHKIHS AHanmm3upoBaTh Crtpouts rpapux KomMyHuKAaTHBHBIE : OpraHH30BBIBaTh | @opMupoBanme
MoBeJIcHNEe QYHKITUI (hyHKIMH, 0OpaTHOM U TUTAaHUPOBAThH y4eOHOE [IEJIEBBIX YCTAHOBOK
Ha Pa3IMIHBIX JTAaHHOU COTPYJHHIECTBO C yIUTEIEM U y4ueOHOH
ydJacTkax o0JiacTu OJTHOKJIACCHUKAaMH. JeATEeIbHOCTH
OIpeIeIeHUs. PerysnsiTuBHBIE: OIIpE/ICIIATH dopmupoBaHue

MOCJIE/I0BATENILHOCTD IIPOMEKYTOYHBIX HaBBIKOB

LeJIel C y4eTOM KOHEUHOTO pe3ynbTara, | OCO3HaHHOTO
COCTAaBJIATH IIJIaH MOCIIE0BATEIBHOCTH BbIOOpa Hauboee
JIeHCTBUI. 3¢ eKTHBHOTO
Io3HaBaTeNbHbIE. YMETh OCYIIECTBIAITh | CIIOCO0A PELICHHS
aHaau3 00BEKTOB, CAMOCTOSTEIEHO

HCKaTh U OTOMPATh HEOOXOTUMYIO

HHPOPMALIHIO.

27. Vsl ¢ OOBSICHATD, KaKHe 1Ba | YMETh OOBSICHATH KaKue KoMMyHuKaTHBHBIE. Pa3BUTH y dopmupoBaHue
COHAIPaBICHHBIMA Jyda Ha3bIBAIOTCS JIBa CITy4ast Ha3bIBAIOTCS yUaIuxcst MPeACTaBICHNE O MECTE yCTOHYNBOH
CTOpOHAMH COHAIPaBJICHHBIMH, COHAIPaBJICHHBIMH, MaTEMaTHKH B CHCTEME HayK. MOTHUBALUH K

(hopMyIHpPOBATH U hopMyIHpOBATH U PeryasiruBHBIE: (HOPMHUPOBATH 1IEICBBIC 00yYCHHIO
JIOKa3bIBaTh TEOPEMY JIOKa3bIBaTh TeopeMy 00 YCTaHOBKH y4eOHOI JesITeIbHOCTH.
00 yriax ¢ yriax ¢ Io3naBaTebHbIE: PA3IUMYATh METO/IBI
COHaINpaBJICHHBIMHA COHaIpaBJICHHBIMU TMO3HaHUA OKPYKaromero Mupa mno €ro
CTOPOHAMU CTOpPOHAMH, PEIIaTh uensiM (HaOJtoIeHUe, OTIbIT,

3a7a4M Ha BBIYHCIICHHUE U HKCTIEPUMEHT, MOJICTTUPOBAaHNUE,

JIOK-BO, CBSI3aHHBIE CO BBIYHCIICHHE)

B3aUMHBIM

PacIoNoXeHUEM JBYX

TPSMBIX U yTIIOM MEXIy

HHMHU.

28. YToa MeXIy NpsIMbIMU OOBSICHATD, UTO YMeTh onuchIBaTh U KommyHnukaruBHble: onpenessits nen 1 | @opmupoBanne
Ha3bIBACTCS YTIIOM AaHAIU3UPOBATH B3aHUMHOE (GYHKINN Y9aCTHHKOB, CIIOCOOBI YCTOWYUBOM
MCXKIY PacCioJIOKCHUEC MPAMBIX U B3aHMO}IeﬁCTBHH; IJIaHUPOBATH O6IJ_[I/Ie MOTHBAIIUU K
MePeCeKarOIUMHUCS IIOCKOCTEH B crocoObI PaboTh; 0OMEHHUBATHCS pobIeMHO-
MpAMBIMU U YTJIOM IMPOCTPAHCTBE, BHIMIOJIHATH SHAHUAMHA MEXKIY YJICHAMU T'PYIIIIbI JJId IMOMCKOBOM
MCXKIY YEPTECIKU IO YCIIOBUAM MIPUHATUA 3(1)(beKTI/IBHI)IX COBMECTHBIX ACATCIBHOCTHU
CKPEIIMBAIOIMHUCS 3ajau. peLIeHui.

HPSIMBIMH Pematp PerynsiruBHbIe: popMHUpOBATH 11€IEBbIC
TUITAHUMETPHYECKUE U YCTaHOBKH y4eOHO eI TeIbHOCTH,
npocreime BBICTPaNBaTh MOCIIEA0BATEILHOCTD
CTEpEOMETPHUECKHE HEOOXOMMBIX Olepanuii.

3a]]aud Ha HaXOXKJICHUE
TFE€OMETPHUYCCKUX BEIIMUHH
(muH, yTII0B).

IozHaBaTenbHbIE: OCYLIECTBIATD
CpaBHEHHE U KJIACCHU(PHUKALINIO IO
3a/1aHHBIM KPUTEPUSIM




29.

PaBHOCWIIbHBIE ypaBHEHUS
1 HEpaBEHCTBA

30.

PaBHOCHIBHEIC YpaBHCHUA
" HCPABCHCTBA

Ypok
MPaKTHYECKUX
pabot

PacnosnaBath
PaBHOCHIIBHBIE
npeoOpa3oBaHus, Mpe-
oOpa3oBaHms,
NPUBOASIINE K
YpaBHEHHIO-
CJIC/ICTBHIO.

Omnpenencane KommyHukaTuBHbIe: onpenenats nenu 1 | ©opmupoBanne
PaBHOCHIIBHBIX (YHKIMN Y9aCTHHUKOB, CIOCOOBI YCTOHYNBOM
YpaBHEHHH, CIIEICTBU B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE MOTHBALUH K
YpaBHEHHUS;, TP KaKUX crocoOBI PabOTHI; 0OMEHHUBATHCS pOoOIEMHO-
npeoOpa3oBaHMsIX 3HAHMUSAMH MEXKAY WICHAMH TPYIIIbI Ul | TIOMCKOBOM
HCXOZHOE ypaBHEHHE NPUHATUS 3PPEKTUBHBIX COBMECTHBIX JeATeIbHOCTH
3aMeHsIeTCsl Ha peLIeHui.

PaBHOCHIIBHOE EMY PerynsiTuBHbI€e: pOpMHUPOBATH 11€IEBbIC

ypaBHEHHE, IIPH KaKUX YCTaHOBKH y4eOHO e TeIbHOCTH,

MOJy4YaroTCsl IIOCTOPOHHME | BBICTPAMBATH M1OCIIEOBATEIbHOCTD

KOPHH, TTPH KaKUX HEOOXOANMBIX ONepanuii.

MPONUCXOIUT HOTEPS ITo3HaBaTe/IbHBIE: OCYIIECTBISTH

KOpHEH; omnpenesieHne CpaBHEHHE U KJIACCU(PHUKAIUIO 10

PaBHOCHIIBHBIX 3aJ]aHHBIM KPUTEPHUSIM

HEPaBEHCTB

YcranaBiauBarth

PaBHOCUJIBHOCTH U

CJICACTBHC, BBIIIOJIHATH

HEO0OX0/IUMBIC

npeoOpa3oBaHusl Mpu

pElLICHNU YypaBHEHUH U

HEPaBEHCTB

Omnpeneneane KommyHukaTuBHble: onpenenats nenun n | @opmupoBanne
PaBHOCHIIBHBIX (YHKIIMN Y9aCTHHUKOB, CIOCOOBI yCTOHYNBOH
YpaBHEHHH, CIICICTBUS B3aUMO/ICHCTBYS; IUIAHUPOBATh O0IIHe MOTHUBAILUH K
YpaBHEHHUS; TIPH KaKnuX CHoco0bI paboThI; 0OMEHUBATHCS po0IeMHO-
peoOpa3oBaHMAX 3HAHMSAMH MEKAY WICHAMH TPYIIIBI U1 | TIOMCKOBOM
HCXOZHOE ypaBHEHHE NPUHATHS 3PPEKTUBHBIX COBMECTHBIX JeATeIIbHOCTH

3aMEHsETCS Ha
PaBHOCHIILHOE EMY
ypaBHEHHE, IPH KAKHX
MOJTy4at0TCs MOCTOPOHHUE
KOPHH, [IPH KaKUX
MPOUCXOUT MOTEPS
KOpHEil; onpeencHne
PaBHOCHIIBHBIX
HEPaBCHCTB
YcTaHaBnuBaTh
PaBHOCHIIBHOCTD H
CIEACTBUE; BBITOIHATE
HEOOXOAUMEBIE
npeoOpa3oBaHus pH
pELIeHNH ypaBHEHUH U
HEPABEHCTB

peLICHUMN.

PerynsituBHbI€e: popMHUPOBATH 11€IE€BbIC
YCTaHOBKH y4eOHOIl JesITeIbHOCTH,
BBICTPAaNUBaTh MOCIEAOBATEILHOCTD
HEOOXOIUMBIX OTIepanuii.
Ilo3HaBarenbHBIE: OCYLIECTBIISATH
CpaBHEHHE U KJIACCU(PHKAIUIO 10
3aJJaHHBIM KPUTEPHSIM




31. KourpoabHas padora Ne OOBSICHATD, UTO HayunThcst npuMeHATh KoMmyHukaTuBHbIe: yIpaBisite cBouM | PopMupoBaHue
1 mo reomeTpuu Ha3bIBACTCS YIIIOM MpUOOpETEHHBIC 3HAHNUS, oBeIcHUEM (KOHTPOJIb, HaBBIKOB
«IMapanjenbHOCTH MEXTY YMEHHS1, HABBIKH B CaMOKOPPEKIH, OLIEHKa CBOETO camMoaHaln3a u
NpSMbIX B TIePECeKATOIIUMHUCS KOHKPETHOH e TEIFHOCTH | PE3yNbTaTa). CaMOKOHTPOJIA
MPOCTPAHCTBE. MPSIMBIMH U YTJIOM PeryasTuBHble: popMUPOBATH
B3aumHoe MEXTY CHOCOOHOCTh K MOOMITH3AIIUU CHIT U
pacnoJiokKeHne MPAMBIX) CKPCIUBAIOIIUMHUCS SHEPIUH; CIIOCOOHOCTH K BOJICBOMY

NpPSIMBIMU; PEIaTh 3a- YCHITHIO B TPEOIOJICHUY MTPETISITCTBHIA.
Jla4d Ha BBIYUCIICHHUE U Ilo3naBaTenbHBIE: BEIOUPATH HAUOOIEE
JI0OKa3aTeNbCTBO, 3¢ G EKTHUBHBIC CIIOCOOBI PELIICHUS 3a/1a4.
CBsI3aHHBIE CO
B3aWMHBIM
PAacIIONIOKEHIEM IBYX
MPSMBIX B YTIOM
MEXTy HIMH
32. [MapannensHbie iockocT | Ypok-Oecena | @opmymnmpoBats ®dopmynupoBaTh KomMmyHHKaTHBHBIE: TIPOSIBIIATH ®dopmupoBaHHe

oTIpeNieIeHUe oTIpenieNieHue TOTOBHOCTB K OOCY)K/ICHHFO Pa3HBIX TOUCK [IEJIEBBIX YCTAHOBOK
napajieabHbIX napajieIbHbIX 3peHHs U BRIPAOOTKE 00IIIeH (TPYIIoBO#) yueOHOI
IUIOCKOCTEH, IUIOCKOCTEH TTO3ULIUH JIeATCIbHOCTH
(hopMyIHpOBATh U 3HAaTh: BAPUAHTHI PeryasiTmBHBIE: 0OCO3HABATH KAYECTBO U dopmupoBaHHEe
JOKa3bIBaTh B3aMMHOI'O PACIIOJIOKCHU YPOBEHb YCBOCHUA HaBBIKOB aHaJIn3a,
YTBEPKIACHHUS O JIBYX IUIOCKOCTEH, Ilo3HaBaTebHbIE: CO3aBATH CTPYKTYPY COIIOCTAaBIICHU,
TIPU3HAKE U CBOICTBAX | MOHATHE MapauIeIbHBIX B3aMMOCBSI3¢i CMBICIIOBBIX €IIMHHI] TCKCTA CpaBHEHHSA
mapauieIbHBIX TUT0- TUIOCKOCTEH, IPHU3HAK
cKocTel MapajuIeIbHOCTH IBYX

IJIOCKOCTEH ¢

JTOKa3aTeIbCTBOM

YMeTh: pemarhb 3aJauu 1mo

TeMe

33. HppaunonaibHele Pewats npocreiimue Onpenenenue KomMMmyHHKaTHBHBIE: OIIPENEIIATh LEIU U DopMupoBaHue

YpaBHEHUs HMppPaLMOHAIIbHbBIE HAPPALMOHAIEHOTO (byHKIMH yYaCTHUKOB, CIIOCOOBI YCTOWYUBOM
YPaBHEHHSI. YPaBHEHHUSI; CBOMCTBO B3aMMOJCHCTBHSL; IUIAHNPOBATH 001He MOTHUBALMHU K
PemaTs uppannosansHble CII0CO0BI PabOTHI; OOMEHHBATHCS pobIeMHO-
ypaBHeHI/Iﬂ SHaAaHUAMHA MEXKY YJICHAMU T'PYIILI JJIs1 HOHCKOBOﬁ
MPUHATHA 3(1)C1)6KTI/IBHBIX COBMCCTHBIX NIeATeTbHOCTH

pEILICHHUI.

PeryasituBHbIe: QOPMUPOBATH LIETIEBbIE
YCTaHOBKH y4eOHOMU JeATEIbHOCTH,
BBICTPAMBATh I10CIEJ0BATENbHOCTD
HEOOXOIUMBIX ONEpaInii.
Io3naBaTte/bHbIE: OCYILECTBIIATH
CpaBHEHHE U KJIaCCH(HUKALHIO 110
3aJlaHHbIM KpUTEPUSIM




34. HppannonansHbie Pemats npocreiinue Onpenenenne KommyHukaruBHbie: onpenensats nenmu u | opmupoBanue
YpaBHEHHUS UPpPAIOHATbHBIE MPPALHOHATBHOTO (YHKIMN Y9aCTHHUKOB, CIOCOOBI YCTOHYNBOM
ypaBHEHHS. YpaBHEHHS; CBOHCTBO B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE MOTHBALUH K
Pematp uppannoHanbeHele | crtocoObI paboThI; 0OMEHHBATHCS pOoOIEMHO-
ypaBHEHHS 3HAHMUSAMH MEXKAY WICHAMH TPYIIIbI Ul | TIOMCKOBOM
NPUHATUS 3PPEKTUBHBIX COBMECTHBIX JeATeIbHOCTH
pELICHUMN.
PerynsiTuBHbI€e: pOpMHUPOBATH 11€IEBbIC
YCTaHOBKH y4eOHO e TeIbHOCTH,
BBICTPaNBaTh MOCIIEA0BATEILHOCTD
HEOOXOIUMBIX OTIepanuii.
ITo3HaBaTe/IbHBIE: OCYIIECTBISTH
CpaBHEHHE U KIACCU(PHUKALIHIO TIO
3aJaHHBIM KPUTEPHUSIM
35. CBolicTBa napajuIeIbHbIX DopMyIupoBaThH DopMyIUpOBaTH U KomMmmyHukaTuBHBI€: pa3BUTh Y ®opMupoBaHue
IUIOCKOCTEH oTpezieeHue JIOKa3bIBaTh YTBEPXKJICHNE | YYAIIUXCS MIPEACTABICHUE O MECTE yCTOHYNBOH
HapauIeJIbHBIX 0 NPU3HAKE U CBOHCTBA MaTEMaTHKH B CHCTEME HayK. MOTHUBALUH K
IIOCKOCTEH, napaneabHbIX PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC 00y4eHHIO
hopMyIHpOBATH U IJIOCKOCTEH, YCTaHOBKH Y4eOHOI esATeTbHOCTH.
JIOKa3bIBaTh HCTIONB30BaTh 3TH Io3naBaTebHbIE: PA3IUYATh METO/IBI
YTBEPIKACHHS O YTBEPIKACHHUS TIPH MO3HAHUS OKPYXKAIOIIETO MUPA MO €ro
MPU3HAKE U CBOMCTBAX peueHuu 3axaq nessiM (HaOJtoIeHue, OTIbIT,
HapaJuieNIbHbIX 1710~ 3HaTh: CBOICTBA HKCTIEPUMEHT, MOJICTTMPOBAaHNE,
CKOCTEH HCIIONIb30BaTh | MapauleNbHBIX BBIYHCIICHHE)
9TH YTBEPXKICHUS TP | IIOCKOCTEH U TEOpeEMy O
pelIeHnH 3a/1a4 TapauIeIbHBIX
IUIOCKOCTSIX C JOKa3ar.
YMeTs: pemats 3a1a4uu Mo
TeMe.
36. Terpasap KomOunmnposa | OOBACHATH, Kakas OOBsICHATD , Kakast purypa | KoMMyHMKaTHBHBIE: IPOSIBILSITH DopMupoBaHue
HHBIH ypOK ¢urypa Ha3bIBaeTCs Ha3bIBAETCSI TETPAIAPOM, TOTOBHOCTb K OOCY’K/ICHHFO Pa3HBIX TOUEK IEJIEBBIX YCTaHOBOK
TETPa’IPOM H KaKas MOKa3bIBaTh HA YEPTEXKE U | 3pEHMS U BbIPAOOTKE 00MIei! (rpymIoBoii) yaebHoit
napanjenenuneaom, MOJIEJNIAX €0 3JIEMEHTHI TIO3ULIUH JIeSTeIbHOCTH
MOKa3bIBaTh Ha 3HaTh: OHITHUS PerynsiTuBHbBIE: 0OCO3HABATH KAYECTBO U dopmupoBaHue
yepTekax U MOJEIIX TETpa’pa, €ro rpaHeii, YPOBEHb YCBOCHHUS HaBBLIKOB aHAIN3a,
UX 3JIEMEHTHI, pebep, BepIIH, GOKOBBIX Io3naBaTeIbLHbIE: CO3/1ABATH CTPYKTYPY COIIOCTABJICHUS,
n300paxxaTh 3TH rpaHeill 1 OCHOBaHUS B3aMMOCBSI3eH CMBICIIOBBIX EIMHHI] TEKCTA CpaBHEHUS

(urypsl Ha prCyHKax,
WIITIOCTPUPOBATH C UX
MOMOIIBIO Pa3IMYHbIE
CJly4ad B3aMMHOTO
PacHONIOKEHUS
IPSIMBIX U IIJIOCKOCTEHN
B IPOCTPAHCTBE




37. Ypok 060011eHns 1 VYpoxk- AHaTU3UpOBaTh Onpenenenne KoMMyHHKAaTHBHBIE : OPTaHU30BEIBaTh U | PopMUpOBaHKE
CHCTeMaTH3allMH 3HAHNUH HMPaKTHKyM noBefeHne  (GpyHKOMi | MPpaMOHAIBHOTO IUIAaHUPOBATh Y4€OHOE COTPYIHNYECTBO | HABBIKOB
1o TeMe «YpaBHEHUS U Ha pa3IMYHBIX | HEPABEHCTBA; AT OPUTM C YYUTEJIEM U OJHOKJIACCHUKAMH. OpTaHH3aINN |
HEPaBEHCTBA ydJacTkax obnacTu | pemeHus 3Toro PerysifiTUBHBIE: OTIPEIENIATH aHanM3a CBOEH

OTIpeIeNIeHUs. HEpaBEHCTBA U YPaBHEHUH | MOCIEN0BATEIBHOCTh IPOMEXKYTOUHBIX JeSITeIbHOCTH,
Pacno3naBath Pemates uppanuoHansHble | LeNeld ¢ yueToM KOHEUHOro pe3yibTaTa, | caMOaHalIu3a U
PaBHOCHJIBHBIE HepaBeHcTBa U ypaBHEHHs | COCTaBJIATH IUIaH MOCIEI0BATEIBHOCTU CaMOKOPPEKIUU
npeoOpa3oBaHus, pe- | MO aIrOPUTMY U C JeficTBuil. yueOHOM
o0pazoBaHus, MOMOIBIO TpaduKa Ilo3HaBaTenbHbIE: yMETh OCYIIECTBISATE | AEATEIBHOCTH
MPUBOJAIINE K aHalu3 00bEKTOB, CAMOCTOSATENIEHO

YpaBHEHHIO- HCKaTh U OTOMPATh HEOOXOTUMYIO

ciencTsuio. Permats nHpopManuro.

npocTeimue

MppaIOHATbHBIE

ypaBHEHHS.

38. KounrpoabHas padora Ne AHanu3nupoBaTh Onpenenenue KomMyHuKaTHBHBIE: pETYITHPOBATH ®opMupoBaHue
2 «MppauuoHaIbHbIe noBezieHne GpyHKINH UpPpalMOHAIBHOTO COOCTBEHHYIO IEATEIHHOCTD HaBbIKa
YPaBHeHHUsD» Ha Pa3lIuYHbIX HEpaBEHCTBA; aITOPUTM MOCPEJICTBOM IMMCEMEHHOH peun camMoaHaiIu3a u

ydJacTkax o0JiacTu peIIeHHs TOro PerynsiTuBHbBIE: OLIEHUBATh JOCTUTHYTHIH | CAMOKOHTPOJIS
OTpeieNeHusl. HEpaBEHCTBA U YPaBHEHUH | pe3ynbTaT
Pacno3znaBats Pewars uppanmonansieie | [lo3HaBaTenbHbIe: BEIOMpaTh HanboIee
PaBHOCHJIBHBIE HepaBeHctBa u ypaBHeHHsT | 3((QEKTUBHBIE CIIOCOOBI PEIICHHS 3a/1a91
npeoOpa3oBaHus, Mpe- | IO aITOPUTMY U C
o0Opa3oBaHmUs, TTOMOIIBIO TpaduKa
MPUBOASIINE K
YpaBHEHHIO-
ciesicTBrio. Permats
npocreimune
HppanroHaIbHbIe
YpaBHEHHUSL.
IIpumensTh CBOMCTBA
CTeNneHHOW QpYyHKINU
MIPU peIIeHUN
MPUKJIAHBIX 3a/1a4 U
337124 MOBBIIICHHOH
CJI0’KHOCTHU
39. [Mapannenenunen Kom6unnposa | OObBsCHSTH, Kakas OOBsIcHATD, Kakas ¢purypa | KoMMyHMKaTHBHBIE: pa3BUTH Y ®dopMHpOBaHHE
HHBIA ypOK ¢urypa HazbIBaeTCs Ha3bIBAETCS y4aluxcsl IpeJCTaBICHUE O MECTE ycToiunuBoi
TETPadAPOM M Kakast napasuleIIeUIe/IOM, MaTEMaTHKHU B CUCTEME HayK. MOTHBAIUH K
HapasuleJIeHIIIe/IOM, MOKa3bIBaTh Ha YepTexe 1 | PerynsiruBHBIE: pOpMHUPOBATH 11€IEBbIC 00y4eHHIO

MOKa3bIBaTh HA
YepTekax u MOJCIAX
WX DJIEMEHTBHI,

MOJIENISIX €r0 DJIEMEHTEI
3HATh: MOHITHSI
napajuie/ICIuIea, ero

YCTaHOBKH Y4eOHOH IesITeIbHOCTH.
Ilo3naBarenbHBIE: pa31U4aTh METO/BI
[IO3HAHUS OKPYKaIOIEro MUpa Mo €ro




n300paxarh dTH
(urypHI Ha pUCYHKAX,
WUTIOCTPUPOBATH C UX
MIOMOIIIBIO PA3INYHBIE
Clly4au B3aUMHOTO
pacroIoKeHUs
IPSIMBIX U IIJIOCKOCTER
B IPOCTPAHCTBE

rpaHei, pedep, BepIIrH,
IMaroHaeii, 0OKOBBIX
rpaHel ¥ OCHOBaHUil;
CBOMCTBa
napaiesicune/a ¢
JTIOKa3aTenbCTBAMU
YMeTh: pemarth 3a1a4u Mo
TeMe

nessiM (HaOJTioIeHUE, OTIBIT,
9KCIICPUMEHT, MOICIMPOBAHUE,
BBIYHCIICHUE)

40. 3agaun Ha NOCTPOECHUE DopMynupoBaTh U YMeTh OnucChIBaTh U KommyHuKaTHBHBIE: CIOCOOCTBOBATH ®dopMupOoBaHHEe
cedeHHi JIOKa3bIBaTh aHAJIM3MPOBATh B3aUMHOE | (POPMHUPOBAHUIO HAYYHOTO HaBBIKOB
YTBEPKICHUS O PacIoIoKeHHE NPSAMBIX U | MUPOBO33PEHUS. OCO3HAHHOT'O
CBOMCTBax IJIOCKOCTEH B PerysiiTuBHBIE : OLIEHUBATh BECOMOCTh BEIOOpa Hanboee
napaelenunesa; MPOCTPAHCTBE, BBIMONHATh | MPUBOJUMBIX JOKA3aTENbCTB U 3¢ PEeKTUBHOTO
OOBSACHSTH, YTO YEPTEXKU 10 YCIOBUIM paccyXIeHUN. croco0a pemeHus
Ha3bIBAETCS CEYEHUEM | 3ajad. IozHaBaTrenbHbIe: OCYIIECTBIATD
TeTpadapa Pemars 3agaun Ha pacImpeHHbIH TouCcK HHpopMannn
(mapannenenunena), HNOCTPOEHHE CEYEHUI
pelarth 3aJa4u Ha TeTpa’apa u
[IOCTPOCHUE CEUECHUH napaJesienunena Ha
TeTpa’Ipa u YepTexe.
napanjenenuneaa Ha
gepTeKe
41. ITokazarenbHas QyHKIHU, Ilo rpaduxam | OnpenerneHue KoMMyHuKaTHUBHBIE: BBICTYIIIMBATH MHEHHE | DOpMUpOBaHUE
e¢ cBolicTBa u rpaduk MOKa3aTeIbHOM MOKa3aTeIbHOW (YHKIMHY, | WICHOB KOMAH/IBI, HE IIepeOnBas . CTapTOBOM
(yHKIMH ONHCHIBATD TPU OCHOBHBIX CBOHCTBA PerynsirnBHBIE: IPOrHO3UPOBATH PE3yAbTaT | MOTUBALMH K
e€ cBoiicTBa MOKa3aTeIbHON QyHKIMH YCBOEHMsI MaTepHalia, ONpEEIIATh HU3yYEHHUIO HOBOTO
(MOHOTOHHOCTB, TIPOMEIKYTOUHBIE I/
OTPaHH4EHHOCTB). To3HaBaTeIbHBIE: OCYILECTBIIATH
11puBozKTE MPHMEPE! CpaBHEHME U KJIACCU(PHKALIUIO 110 3aJAHHBIM
floKasaTelbHon KpUTEHAM. Y METh aHATM3HPOBATh OOBEKTHI
bynxunu (saz1anHoii ¢ C BbLJIETICHUEM [IPH3HAKOB.
HOMOIIBIO (OpMyIIBI
42. [NokazarenbHas GpyHKIHS, s rpadmKa) Crpoutb rpaduk KomMyHukaTuBHbIe: BRICTyIIMBaTh MEeHHE | DopMupoBaHue
e€ cBolicTBa U rpaduk ’ MoKa3aTeIbHON QyHKIMH YWICHOB KOMaH/IBI, He TiepeOrBas . CTapTOBOM

obnanaromieit
3aJlaHHbIMHU CBOUCTBaMHU
(HanpuMep, orpaHUYEH-
HOCTH). Pa3psacHATS
CMBICT IEPEUNCIEHHBIX
CBOICTB.
Ananusuposatb
noBezneHre GYHKIUH Ha
Pa3IMYHBIX yJacTKax
00J1aCcTH OIpeIEIeHHS.

PeryisiTuBHBIE: IPOrHO3UPOBATH PE3YJIBTAT
YCBOGHHS] MaTepHaia, OIpe/essaTh
TIPOMEKYTOUHBIE [ENTH

ITo3naBaTenbLHbIE: OCYIECTBISTH
CpaBHEHHE 1 KIIACCU(DHKALIHIO T10 33 J[aHHBIM
KPHUTEPHSIM. Y METh aHAJIM3HUPOBATH OOBEKTHI
C BBIZICIICHIEM TIPU3HAKOB.

MOTHBALIUU K
U3Y4YEHUIO HOBOTO




43.

3amaum Ha MOCTPOCHUE
CeUCHHI

Hurerpupona
HHBIN ypOK

DopMyIUpOBaTH U
JIOKa3bIBaTh
YTBEPKICHUS O
CBOMCTBAX
napajuieNienumnena;
OOBSACHSATH, YTO
Ha3bIBACTCS CEUCHUEM
TeTpa’apa
(mapannenenumnena),
pemath 3a1a4n Ha
MTOCTPOCHHE CEUCHUH
TeTpadipa u
napaJjuieNienume1a Ha
YepTeKe

YMeTh onmuchIBaTh U
aHaJTM3UPOBATh B3aUMHOE
PaCIOJIOKEHHUE MPSAMBIX U
IUIOCKOCTCH B
MIPOCTPAHCTBE, BHIMOIHATD
YEepTEeXKHU MO YCIOBUIM
3a7ad4.

Pemate 3amaun Ha
IIOCTPOECHUE CEUEHUN
TeTpas’apa u
rapasuieNienuresia Ha
yepTexke.

KomMyHuKaTHBHBIE: CTTOCOOCTBOBATH
(hOpMHUPOBAHHIO HAYIHOTO
MHPOBO33PEHUSL.

PeryasiTuBHBIE : OIICHNBATH BECOMOCTD
MPUBOIUMBIX JTOKA3aTeIbCTB U
paccyxneHuil.

INo3HaBaTeIbHBIE: OCYIICCTBIATD
paCIIUPEHHBII MOUCK HHPOPMALIUU

dopmupoBaHne
HaBBHIKOB
OCO3HAHHOTO
BEIOOpa HanboIee
3¢ PEeKTUBHOTO
criocoba perreHus

44, KounrpoabHas padora Ne Pewate 3anaun Ha HayuuTbcs npuMeHATh KoMmmyHukaTuBHble: yrnpaBisite cBouM | GopMupoBaHue
2 o reomMeTpuun MOCTPOEHNE CEYEHUI nproOpeTeHHBIC 3HAHNUS, MoBeJICHHEM (KOHTPOJIb, HABBIKOB
«Terpazap n TeTpa’apa u YMEHUS1, HABBIKH B CaMOKOPPEKIHA, OLIEHKa CBOETO camMoaHain3a u
napaJuiejenumnen» napanjenenuneaa Ha KOHKPETHOH JIeATeIbHOCTH | Pe3yNbTaTa). CaMOKOHTPOJIA

gepTeKe PerynsituBHbIE: HOPMUPOBATH
CHOoCOOHOCTh K MOOMIM3ALIUU CHIT U
SHEPIUH; CIIOCOOHOCTH K BOJICBOMY
YCWIHIO B IPEOIOJICHUH MPETISITCTBUH.
Ilo3HaBaTeabHBIE: BEIOMpPATH HanboJICE
3¢ dEeKTHBHBIE CITOCOOBI PEeNICHUS 3a1a4.

45. [Toxa3zaTenbHbIC Pemare mpocrteiimme | OmnpeneneHue U BUA KomvynukaruBHbIe: onpeaensats nemu u | opMupoBanue

YpaBHCHHS MOKa3aTeIbHEIC MOKa3aTeIbHBIX (YHKIUN YIaCTHUKOB, CIIOCOOBI YCTOHYUBOU
YpaBHEHUS, YpaBHEHHIA, aITOPUTM B3aMMOJICHCTBHS; TUIAHUPOBATH OOIIIHE MOTHBAITUH K
HEpaBEHCTBA W WX | PEIICHUS IMOKa3aTeNBHBIX | CIIOCOOBI paObOTH; 0OMEHUBATHCS MPOOIEMHO-
CUCTEMBL. YpaBHEHHHA 3HaHUSAMH MEXY WICHAMHU TPYIIBI IS | TIOUCKOBOM

npUHATHSI 3 (HEKTUBHBIX COBMECTHBIX JeSITeIbHOCTH
peLICHUMN.

PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC

YCTaHOBKH y4eOHOI JesITeIbHOCTH,

BBICTPAaNUBaTh MOCIEA0BATEIHLHOCTD

HEOOXOIUMBIX OTIepanuii.

Io3HaBaTeIbHBIE: OCYIIICCTBIATD

CpaBHEHHE U KJIACCU(PHKALHUIO 10

3aJJaHHBIM KPUTEPHSIM

46. [Toka3zaTenbHbIC Pemars Pematp nokasarensHbie KomvynnkaruBHbIe: onpeaensats nenu u | ©opMupoBanue

YpaBHCHHS MOKa3aTeJbHbIC YpaBHEHHUSI, TIOJIB3YsCh (YHKIUU YYaCTHUKOB, CIIOCOOBI ycToiunBOH
YpaBHEHHS METOIAMHU ITOPUTMOM B3aMMO/JICHCTBHS; TUIAHUPOBATH OOIIIHE MOTHBAIUH K
pa3inokeHus Ha crocoOBI PaboTHI; 0OMEHHNBATHCS npobiIeMHo-
MHOXHTENH, CTIOCOO0M 3HAHUSAMH MEX]y WICHAMH TPYIIIBI A1 | TTOUCKOBOMN
3aMEHBI HEM3BECTHOTO, IPHUHATHS (P (EKTUBHBIX COBMECTHBIX JIeSITeTbHOCTH




C MCIIOJIb30BAHUEM
CBOHCTB (YHKIIHH,
peliath ypaBHEHUs,
CBOJISILIIMECS K
KBaJ[PaTHBIM.

pelIeHni.

PeryasituBHBIE: ()OPMHUPOBATH IIETIEBHIC
YCTaHOBKH Y4eOHOI NesATeTHHOCTH,
BBICTPAWBAaTh IOCIIEA0BATEIHLHOCTD
HEOOXOTUMBIX OTIepaInii.
Io3naBarenbHbIE: OCYIIECTBISTD
CpPaBHEHHE U KJIACCU(PHKAIIHIO IO
3aJlaHHBIM KPUTEPUSIM

47. 3auér Ne 1 mo reomeTpun | Ypok-3a4ér dopMynupoBaTh U HayuuTthbcs IpuMeHSTH KommyHuKkaTHUBHBIE: yIpaBiaTh cBouM | DopMupoBaHue
«[lapamienbHOCTh JTIOKa3bIBaTh nproOpeTCHHBIC 3HAHUS, MOBEJICHUEM (KOHTPOJIb, HAaBBIKOB
TPSIMBIX W TIOCKOCTEH YTBEPIKICHUS O YMCHUS, HABBIKY B CaMOKOPPEKIIHS, OLIEHKa CBOETO caMoaHaln3a u

CBOICTBax KOHKPETHOH NeSTEIFHOCTH | PE3yNbTaTa). CaMOKOHTPOJIA
napaJieNienuIea; PeryasTuBHble: popMUpOBaTH
OOBSICHATH, 9YTO CcocoOHOCTh K MOOWITH3ALINH CHIT U
Ha3BIBACTCS CEUCHUEM SHEPTUH; CIIOCOOHOCTDH K BOJICBOMY
TeTpa’apa YCHITHIO B ITPEOIOJICHUH IIPETIITCTBHA.
(mapamtenenumnena), Ilo3HaBaTeabHBIE: BEIOHMpPATH HanboJICe
pemiath 3a1a4n Ha 3¢ G EeKTUBHBIC CIIOCOOBI PELICHHUS 3a1a4.
[IOCTPOECHUE CEYEHUN

TeTpa’apa u

napajuiesienumne/ia Ha

yepTexe

48. IlepnenaukynspHele DopMyIUpOBaTH Pacno3znaBath Ha KommyHuKkaTnBHbI€: CI0COOCTBOBATH dopMupoBaHue

TpSMBIE B TIPOCTPAHCTBE oTIpeNieIeHUe YepTekax U MOACTIIX (OpMHUPOBAHUIO HAYIHOTO HABBIKOB
MePIICHIUKYIISIPHBIX MPOCTPAHCTBEHHBIE MHPOBO33PCHUSL. OCO3HAHHOTO
TPSIMBIX B (hOpMBI; COOTHOCHTH PeryasiTuBHBIE : OLICHUBATH BECOMOCTh BEIOOpa HanboIee
MIPOCTPAHCTBE TpPEeXMEpHBIE OOBEKTHI C UX | MPUBOAMMBIX JTOKA3aTeIbCTB U 3¢ eKTHBHOTO

OTIMCaHUSMU,
H300paKCHUSMH.

YMeTh onuchiBaTh U
aHATM3UPOBATH B3aHMHOE
PaCTIONIOKEHUE TIPSMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE, BHITMOIHSTD
YEepTEXKHU MO YCIOBUIM
3ajay.

Pemate
TUTAHUMETPHYCCKUE U
mpocTenine
CTEPEOMETPUYECKUE
3aJa4u Ha

HaX0X/ICHUE
T€OMETPUUECKUX BEJTMIUH
(nuH, yTII0B).

paccyKIeHH.
ITo3naBaTebHbIE: OCYIIECTBIATH
pacuIMpeHHsbli Touck nHdopmManuu

crocoba peaieHus




49. Tloka3arenbHbie Pemate  mpocreiimme | OnpeneneHue v BT KoMMyHUKaTHBHBIE: TIPOSIBILSITH dopmupoBaHne
HEpaBEHCTBA MOKa3aTeIbHbIC MOKa3aTEIbHBIX TOTOBHOCTB K OOCY/ICHHFO Pa3HBIX TOUEK LIENEBBIX YCTAHOBOK
YpaBHEHHS, He- | HEpaBEHCTB, AITOPUTM 3peHws U BEIPaOOTKE 00IIei (TpyIIoBoi) yaeOHoit
paBeHCTBa u MX | pEeIICHMS TOKAa3aTeNbHBIX | MO3HIMN JEATEIBHOCTH
CHCTEMBI. ypaBHEHHH PerynsiTuBHbBIE: 0OCO3HABATh KAYECTBO U dopmupoBaHue
YPOBEHb YCBOCHUS HaBBIKOB aHAJIN3a,
Ilo3naBaTenbHBIE: CO31aBATH CTPYKTYPY COIIOCTaBIIECHUS,
B3aUMOCBA3€ll CMBICIIOBBIX €/IUHUL] TEKCTa CpaBHEHUS
50. IToxa3aTenbHble Pemate  mpocreiimue | Pemratsh nmokaszatenbHble KoMMyHUKaTHBHBIE: TIPOSIBIISITH dopmupoBaHue
HEepaBeHCTBA NOKa3aTeJIbHbIe HEepaBeHCTBA, MOJIb3YsCh TOTOBHOCTbB K OOCY>K/ICHHIO Pa3HBIX TOUEK LIEJIEBBIX YCTAHOBOK
YpaBHEHHS, He- | alropuTMOM 3peHs U BEIPaOOTKE 00IIeH (TpyIIoBOi) yaeOHoit
paBeHCTBa u nX TIO3HITN JEATEIBHOCTH
CHCTEMBI. PeryisiTuBHBIE. OCO3HABATH KAYECTBO U dopmupoBaHue
YPOBEHb YCBOCHUS HaBBIKOB aHAJIN3a,
Io3HaBaTeIbHbIE: CO3/ABATH CTPYKTYPY COIIOCTABJICHUS,
B3aMMOCBSI3EH CMBICIIOBBIX SIMHHIL] TEKCTA CpaBHEHUSA
51. CucTeMbl MOKa3aTeNbHBIX | YPOK Pemate  mpocreiimue | Croco0 moacTaHOBKU KommyHukaTnBHbI€: CIOCOOCTBOBATH dopMupoBaHue
ypaBHEHHI M HEPABEHCTB | NMPAKTHYECKUX | MOKa3aTelbHbIC peLICHUs CUCTEM (OpMUPOBAHUIO HAYYHOTO HaBbIKOB
pabot YpaBHEHUS, He- | MmoKa3aTebHbIX MHUPOBO33PEHUSL. OCO3HaHHOTO
paBeHCTBa u UX | YpaBHEHUI U HEPABEHCTB PerynasiTuBHbBIE : OLIGHUBATh BECOMOCTh BbIOOpa Hauboee
CHCTEMBI. NPUBOAMMBIX JOKa3aTeNbCTB U 3¢ PEKTUBHOTO
paccyxIeHui. croco0a pemeHus
ITo3naBaTebHbIE: OCYIIECTBIATH
pacIMpeHHbIH TOMCK HH(OpMaLuK ¢
UCIIONIb30BAaHUEM PeCypcoB OMOINOTEKH,
00pa3oBaTeIbHOTO POCTPAHCTBA
POIHOTO Kpast
52. [MapannensHble MpsAMbIE, dopmynupoBats 1 PacniosuaBath Ha gepTexkax U KoMMyHUKaTHBHBIE: TIPOSIBIISITH dopmupoBaHue
MEepIeHIUKYIISPHBIE K JIOKa3bIBATh JIEMMY O MOJIGIAX HPOCTPAHCTBCHHBIC TOTOBHOCTb K OOCY’K/ICHHIO Pa3HBIX TOUEK IEJIEBBIX YCTaHOBOK
TLTIOCKOCTH TIepreH UKy IAPHOCTH ?;&ﬁ:;ﬂig?ggzgim i 3peHust U BBIpabOTKe 0BIIIEH (TPyrmoBoit) yue6Hoi
JIBYX TapauIeIbHbIX D N — [ 1 JeSITeTbHOCTH
MPSAMBIX K TPETbeH VMeTh OMUCHIBATD U PeryasiTuBHbIE. 0CO3HABaTh Ka4€CTBO U dopmupoBaHue
psIMOI aHAIM3HUPOBATH B3aHMHOE YPOBEHb YCBOCHHUSI HaBBIKOB aHANN3A,
PacTIONOXKEHHE NPAMBIX K Io3HaBaTenbHBIE: CO31ABATH CTPYKTYPY COIIOCTAaBJICHUS,
TIIOCKOCTEN B IIPOCTPAHCTBE, B3aUMOCBSI3El CMBICIIOBBIX CIMHULL TEKCTA CpaBHEHUsI

BBITIOJIHSTh YEPTEIKH 110
YCJIOBHSIM 3aj1au.

PewaTh rulaHUMETpUYECKUE U
poCTeHIe
CTepEeOMeTpUYECKHE 3aa4u Ha
HaXOX/ICHUE F€OMETPUYECKIX
BENWYMH (AJIMH, YTJIOB).




53. CHcTeMBbI OKa3aTeIbHBIX Pemate  mpocreiiue | Pemats cuctemsl KoMMmyHHKaTHBHBIE: CTTOCOOCTBOBATH dopmupoBaHne
YpaBHEHH 1 HEPABEHCTB MOKa3aTeIbHbIC MOKa3aTEIbHBIX (hOpMHPOBAHUIO HAYYHOTO HaBBIKOB

ypaBHEHHS, HE- | YpaBHCHUH U HEPAaBEHCTB MHPOBO33PEHHS. OCO3HaHHOTO
paBeHCTBa u nX PerysiiTHBHBIE : OIICHIBATH BECOMOCTD BEIOOpA Hanboee
CHUCTEMBI. NPUBOAMMBIX J0Ka3aTeNbCTB U 3¢ PEeKTUBHOTO

paccyXIeHui. crioco0a pemeHus

Io3naBaTebHbIE: OCYIIECTBIATH

pacIIMpeHHbIH OUCK HHOpMaLuK ¢

UCIIONIb30BAaHHEM PECYpPCOB OUOINOTEKH,

00pa3zoBaTeIbHOrO IPOCTPAHCTBA

POIHOTO Kpast

54, CucTeMbl ToKa3aTeIbHBIX Pemare mpoctedimme | PemaTs cucteMsr KomMyHuKaTHBHBIE: CTTOCOOCTBOBATH ®dopMHpOBaHHEe

yYpaBHEHHI 1 HEPAaBEHCTB MOKa3aTeIbHbIC MOKa3aTEIbHBIX (hOpMUPOBAHUIO HAYIHOTO HaBBIKOB

ypaBHEHHUS, He- | YpaBHEHUH U HEPaBEHCTB MHPOBO33PEHHSI. OCO3HaHHOTO
paBeHCTBa u nx PeryssiTUBHBIE : OIICHIBATH BECOMOCTb BbIOOpa HanboIee
CHCTEMBI. MPUBOAMMBIX JIOKa3aTeIbCTB U 3¢ PEeKTUBHOTO

paccyxIeHui. croco0a pemeHus

Ilo3HaBarenbHBIE: OCYLIECTBIIATH

pacIIMpeHHbIH TOUCK HH(OpMaLuK ¢

HCIIOJIb30BaHUEM PECYpCOB OUOIHOTEKH,

00pa30BaTEeNFHOI0 IPOCTPAHCTBA

POJHOTO Kpas

55. Ypoxk 060061eHus U Ypok- DopmynupoBaTh Crioco6 nmoICTaHOBKU KoMMyHUKATHBHBIE : OPTaHU30BBIBaTh U | DopMUpOBaHKE
CHCTeMaTH3allIH 3HAHNH MPaKTHKYM THIIOTE3BI 0 | pelIeHHsI CHCTEM IUITAaHUPOBATh Y4€OHOE COTPYIHNYECTBO | HABBIKOB
no reme «IlokazarenbHble KOJIMYECTBE KOpHEH | ToKa3aTelbHBIX C YYUTEJIEM U OJHOKJIACCHUKaMH. OpTaHM3aINN 1
yYpaBHEHHS U ypaBHEHHH, YpaBHEHHI 1 HEPaBEHCTB PerysisiTuBHBIE: OIIpE/IENIATH aHanM3a cBOeH
HEpaBEHCTBA COJIepIKaIIIX Pemmats cucremsr MIOCJIE/I0BATENILHOCTD IIPOMEKYTOYHBIX JIeATeIIHOCTH,

MOKAa3aTEeIbHYI0 MOKa3aTeIbHBIX IeJIel C y4eTOM KOHEUHOT O pe3ynbTara, | caMoaHaIn3a
¢yHKIHIO, U | ypaBHEHHH U HEPaBEHCTB COCTaBJIATH IIJIaH IOCIIE0BATEIbHOCTH CaMOKOPPEKINH
MIPOBEPSTH UX. JIeHUCTBUIL. yaeOHoit
Ilo3HaBaTenbHbIE. yMETh OCYIIECTBIATE | JEATEIBHOCTH
aHa3 00BEKTOB, CAMOCTOSATENFHO
HCKaTh U OTOMPATh HEOOXOTUMYIO
nHPOPMAILHIO.

56. IIpusHaku DopMyIUpOBaThH 3HaTh: TeopeMmy, KomMyHuKaTUBHBIE: Da3BUTD y DopMupoBaHue
[EPIEHAUKYIAPHOCTH onpeieNieHrue MpsiMou, BBIPAXKAIOLIYIO [IPU3HAK y4Yamuxcs peacTaBiIeHue 0 MECTe YCTOMUMBOM
HPSIMOH U TIIIOCKOCTH HepIEeHANKYJIISIPHOH K NepHEeHANKYISIPHOCTH MaTeMaTHKH B CUCTEME HayK. MOTHUBAIUH K

IUIOCKOCTH, HPSIMOH U IIJIOCKOCTH, € PerynsiruBHbIe: popMHUPOBATH 11€IEBbIC 00y4eHHIO
MPUBOANTD JIOKa3aTEIbCTBOM. YCTaHOBKH y4eOHOH esITeIbHOCTH.
WUTIOCTPUPYIOIINE Ymers: Pemats 3agaun no | Ilo3HaBaTesbHBIE: pa3inyaTh METObI

HpUMEpPHI U3 TeMe MO3HAHUS OKPYXKAIOIIETO MUPA MO €ro

OKpy Karouei nemsiM (HaOJto/IeHUe, OTIBIT,

00CTaHOBKH 9KCIEPUMEHT, MOJICTTHPOBAHUE,

BBIYHCIICHUE)




57. KourpoabHas padora Ne DopMyIUpOBaTH Crioco6 mocTaHOBKH KoMMyHMKaTHBHBIE: pETyJIHPOBATh dopmupoBaHne
3 «Iloka3zaTesibHbIE THIIOTE3bI 0 | pelIeHHsI CHCTEM COOCTBEHHYIO AEATEIBHOCTD HaBBbIKa
YpPaBHEHHSA H KOJIMYECTBE  KOpHEH | MOKa3aTeIbHBIX MOCPEACTBOM NMUCBMEHHON pedn caMOaHalm3a u
HepaBeHCTBa» YPaBHEHH, YPaBHEHH U HEPABEHCTB PerysisiTuBHBIE: OLIEHUBATh JOCTUTHYTHIN | CAMOKOHTPOJIS

COJIePKALIIX Pemats cuctemsl pe3ynbTar
MOKa3aTeIbHYI0 MOKa3aTeIbHBIX Io3naBaTenbHbIe: BEIONpATh HanboIee
¢dyHKIHIO, U | YpaBHEHUIl U HEPaBEHCTB 3¢ peKTUBHBIE CIIOCOOBI PEIICHHMS 3a/1a91
MPOBEPATH UX.
BrimonuaTe
npeoOpa3oBaHus
rpa¢uka
MOKa3aTeabHON
GhyHKIAN:
napajuleabHbIA
MIEpeHoC.
IIpumeHsTh CBOMCTBA
[IOKa3aTeIbHOI
(dhyHKIMY TIPU
pelIeHNH IPUKIIaTHBIX
3aja4
58. Jlorapugmsr AHanu3upoBaTh Omnpenenenne norapupma | KoMMyHMKaTHBHBIE: BHICIyIIMBATH MHEHHE | DopMupoBaHue
noBesieHne GpyHKINH qHciIa, OCHOBHOE YICHOB KOMaH/IbI, He epeOrBas . CTapTOBOM
Ha Pa3ITMIHBIX norapupMuIecKoe PerysisiTUBHBI€: IPOrHO3UPOBATH PE3YNIBTAaT | MOTHUBAIUHU K
ydJacTkax o0yactu TOXJIECTBO YCBOEHHS MaTepUasa, OTPEEIsITh H3y4YEHUIO HOBOTO
OTIpeIeTIeHUs, Beimonuarte TIPOMEKyTOUHBIE TIEITH
CpaBHHMBATh CKOPOCTH npeoOpa3oBaHKe ITo3naBaTenbHbIE: OCYIIECTBISATH
BO3pacTaHus BBIPAKCHUH, COEPKALINX | CPaBHEHHE M KITACCH(HKALIMIO 110 3a/1aHHBIM
(yObIBaHMsI) GYHKIUH. | JIoTapU(MBI KpUTEpHsM. YMETh aHATTM3UPOBATH OOBEKTHI
DopmynrupoBaTh C BBIZIEJICHIEM TIPH3HAKOB.
OTIpeieNeHus
MePEYHCICHHBIX
CBOICTB.

59. Jlorapudmbr AHanu3upoBarh Onpenenenue yorapupma | KoMMyHHKaTHBHBIE: BRICTYIMBATh MHeHHE | DopMupoBaHue

noBezieHHe QYHKLIUHA HAa | yucila, OCHOBHOE YJICHOB KOMaH/Ibl, He TiepeOuBas . CTapTOBOM

Pa3IUYHBIX y4acTKax
o0nacTu onpeneneHus,
CPaBHHUBATh CKOPOCTH
BO3pacTaHUs
(yObIBanHMs) QyHKIHHA.
DopMyIHUpoBaTh
orpeieNieHUs
MePEYHCICHHBIX
CBOICTB.

sorapupmMuIecKoe
TOXJIECTBO

Brinonusate
npeoOpa3oBaHue
BBIPQXKECHUH, COEPKALIUX
sorapupmMbl

PerynsirmBHBIE: IPOrHO3UPOBATH PE3Y/bTAT
YCBOEHMS MaTepHaa, Olpe/ersTh
MPOMEXKYTOUHBIE LN

Io3HaBaTeIbHBIE: OCYLIECTBITH
CpaBHEHHE 1 KIIACCU(DHKALIHIO T10 33 J[aHHBIM
KPHUTEPHSIM. Y METh aHAJIM3HUPOBATH OOBEKTHI
C BBIZICIICHIEM TIPH3HAKOB.

MOTHBallUH1 K
HU3YyYCHUIO HOBOI'O




60. IIpuznaku hopmynupoBaTh 1 3HaTh: TEOpeMY, KoMMmyHuKaTHBHBIE: pa3BUTH Y dopmupoBaHne
HEPIEHANKYISIPHOCTH JIOKa3bIBAaTh TEOPEMBI BBIPAXKAIOUIYIO ITPU3HAK YUaIIUXCsl IPEACTABICHNUE O MECTE YCTOHYNBOM
HPSIMOI U TIIIOCKOCTH (mpsiMyto 1 00paTHYI0) | MEPHEHANKYISIPHOCTH MaTEeMaTHKH B CHCTEME HayK. MOTHBALUH K
0 CBSI3H MEKY MPSIMOH 1 TIIIOCKOCTH, C PerynsTuBHbie: popMHPOBATH IIEIEBbIC 00y4eHHIO
NapauIeIbHOCTHIO JI0Ka3aTenbCTBOM. YCTaHOBKH y4eOHOH NesTeIbHOCTH.
HPSIMBIX M UX Yumerts: Pemats 3a1aun no | Ilo3HaBaTenbHbIE: pa3IMyaTh METO/IBI
NEePHEeHANKYSIPHOCTE | TeMe MO3HAHUS OKPYXKAIOIETO MUPA MO €ro
10 K TUIOCKOCTH uesnsM (HaOJIroIeHHE, OTIBIT,
9KCIEPUMEHT, MOICTUPOBAHUE,
BBIUHCIICHHE)
61. CaoiicTBa lorapugmMoB Pemats npocreiinme CaoiicTBa orapugmMoB KoMMyHUKaTHBHBIE: TIPOSIBIISITH dopmupoBaHue
norapupMuIecKne ITpumeHnsTH CBOMCTBA TOTOBHOCTB K OOCYXICHHFO Pa3HBIX TOUEK LIENEBBIX YCTAHOBOK
YpaBHEHHA, JIO- JorapupmMoB Ipu 3peHws U BEIPAaOOTKE 00IIei (TpymIoBoi) yaeOHoit
rapudmMuueckue peoOpa3oBaHUN TIO3HIN JEATeIIBHOCTH
HEpaBEHCTBA M UX BBIPKCHUH, cofepxamux | PeryiasiTuBHbIE: 0CO3HABATh KA4€CTBO U
CHCTEMBI. soraprumMbl YPOBEHb YCBOCHUS
Io3HaBaTeIbHbIE: CO3/ABATH CTPYKTYPY
B3aUMOCBSA3EH CMBICIIOBBIX €/IMHHIL] TEKCTA
62. CaoiicTBa orapugmMon Ypoxk-becena Pemats npocreiimue CaoiicTBa orapugmMoB KoMMyHUKAaTHBHBIE: IPOSIBIIATH dopMupoBaHue
JorapupmMudecKue IIpumensTH CBOMCTBA TOTOBHOCTB K OOCY>K/ICHHIO Pa3HBIX TOUEK IEJICBBIX YCTaHOBOK
ypaBHEHHU4, JIO- norapu(mMoB 1pu 3peHus ¥ BBIpabOTKe 0OIIel (TpyIoBoii) yueOHoit
rapudmMuueckue npeoOpa3oBaHUU TIO3ULIUH JeSITeIbHOCTH
HEpaBEeHCTBa U UX BBIpOXEHUH, cofepkanux | PeryasiTMBHbIE: 0CO3HaBaTh Ka4yeCTBO U
CHCTEMBI. norapumMbl YPOBEHb YCBOCHUS
Io3naBaTenbHbIE: CO3/1ABATH CTPYKTYPY
B3aMMOCBSI3eH CMBICIIOBBIX SIMHHI] TEKCTA
63. Teopema o npsIMOH, Ypok-urpa DopmynupoBaTh 1 3HaTh: TEOPEMBI O KommyHukaTuBHbIe: onpeiensaTs ueau u | GopMupoBaHue
TIEPIIEHIUKYIIPHON K ?ﬁ;(:;l;;a;bo%?;?yi Yo IUIOCKOCTH ) (GyHKIHH YUACTHHKOB, CIIOCOOEI yCTOMYHBOM
TUIOCKOCTH CRIIH MEAGTY MepIEeHANKYIISIPHOI B3aUMO/ICHCTBYS; IUIAHUPOBATh O0IIHe MOTHUBAILUH K
apaIeNbHOCTHIO IPAMBIX B | TIPSIMOM U IPSMOM crocoOBI PadOTHL; 0OMEHHUBATHCS MPOOIEMHO-
X MEPIEHANKYIPHOCTBIO K | [IePIIEHIUKYJISIPHOM 3HAHUSAMM MEXKAY YJICHAMU IPYIIIbI JJIS MIOMCKOBOM
[UTOCKOCTI, TCOPEMy IJIOCKOCTH npuHATHA 3POEKTUBHBIX COBMECTHBIX JEATELHOCTH

BBIPAXKAIOILYIO TPH3HAK
HEPHEeHANKYISPHOCTH
IPSIMOH U TUTOCKOCTH, U
TEOpEMy O CYIIECTBOBAHHHU U
€IMHCTBEHHOCTH TIPSIMOIA,
MIpOXOAAIIEH Yepes JaHHYO
TOUKY U HEPICHANKYISIPHOI
K JIaHHO# TIJTOCKOCTH;
pelarh 3a1a4n Ha
BBIUHCIICHUC U
JIOKa3aTeNbCTBO, CBS3aHHBIC
C NMEePICHANKYISIPHOCTHIO
HPSIMOM U IIOCKOCTH.

VYwMmern: PemiaTe 3agaum 1o
TEME

peLICHUMN.

PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC
YCTaHOBKH Y4eOHO NIesATeNbHOCTH,
BBICTPaUBAaTh IIOCIIEN0BATEIBHOCTh
HEOOXOMMBIX Olepanuii.
IozHaBaTenbHbIE: OCYLIECTBIATD
CpaBHEHHE U KJIACCU(PHKALHUIO 10
3alaHHBIM KpUTEPUAM




64. PaccrositHre OT TOUKH 10 OOBSICHSTD, UTO TAKOE | 3HATH: MOHATHE KoMMyHHKATHBHBIE: TIPOSIBIISTH dopmupoBaHne
TUIOCKOCTH HEPIEHANKYJIISIP U MEePIEeHANKYIISIpa, TOTOBHOCTB K OOCY/ICHHFO Pa3HBIX TOUEK LIENEBBIX YCTAHOBOK
HaKJIOHHAA K MIPOBEICHHOTO M3 TOYKH K | 3PSHHS U BEIPAOOTKE 00IIei (TpyIIoBoi) yaeOHoit
IUIOCKOCTH, 9TO IUIOCKOCTH, ¥ OCHOBAHUS TIO3HIN JEATEIBHOCTH
Ha3bIBAETCS MPOEKIUEH | MepHeHauKyIsIpa, PerynsituBHBIE: 0OCO3HABaTh Ka4eCTBO U ®dopMHpOoBaHHEe
HaKJIOHHOMH; 4TO HaKJIOHHOH, MPOBEICHHON | YPOBEHb YCBOCHUS HaBBIKOB aHAJIN3a,
Ha3bIBaETCS U3 TOYKH K IIJIOCKOCTH, U Ilo3naBaTenbHBIE: CO31aBATH CTPYKTYPY COTIOCTaBJICHUS,
paccTosiHUEM: OT TOUKH | OCHOBAHUS HAKJIOHHOM, B3aUMOCBA3€ll CMBICIIOBBIX €/IUHUL] TEKCTa CpaBHEHUS
JI0 TUIOCKOCTH, MEXJy | MPOEKIMH HaKJIOHHOH Ha
napauieIbHbIMH IJIOCKOCTh, PACCTOSIHUE OT
IUIOCKOCTSIMH, MEXKITY HPSIMOH JI0 TIIIOCKOCTH,
HapauIeIbHBIMH CBSI3b MEXIy HAaKIIOHHOH,
MPAMOM U IIIOCKOCTBIO, | €€ MPOEKIHEN U
MEXKTy HEPIEHANKYIISIPOM
CKPEIINBAIOIIMUCS Ymers: Pemats 3agaun o
TPSIMBIMH TeMe
65. Hecsatuaneie norapudMet Pewats npocreiimme O6o3HaueHNE KoMMyHUKaTHBHBIE: IPOSIBIISTH dopMupoBaHue
JorapupmMudecKkue JIECSITUYIHOTO U TOTOBHOCTb K OOCY>K/ICHHIO Pa3HBIX TOUEK IEJICBBIX YCTaHOBOK
ypaBHEHHU, JIO- HaTypaJbHOTO Jlorapudma; | 3peHus 1 BRIPaOOTKe OOLLEH (IPyIIoBOii) yueOHOM
rapudmMuueckue 03HAaKOMUTHCS ¢ TAOIMIel | mo3uimu JeSITeIbHOCTH
HEpaBEHCTBA U UX Bpanuca. PerynasituBHBIE: 0OCO3HABaTh Ka4eCTBO U
CHCTEMBI. Haxonuts 3HaueHUA YPOBEHb YCBOCHHUS
JIECATHYHBIX U Io3HaBaTeIbHbIE: CO3/1ABATH CTPYKTYPY
HaTypaJIbHBIX JIOTApH(MOB | B3aMMOCBS3EH CMBICTIOBBIX SAMHHIL] TEKCTA
no Tabnmunam bpanuca n ¢
noMo1po MK
66. HarypanbHsie Pewats npocreiimmne O06o3HaueHNe KoMMyHUKaTHBHBIE: IPOSIBIISTH dopMupoBaHue
norapu¢msl. Popmyia norapupmMudecKne JIECATHYHOTO U TOTOBHOCTb K OOCYX/ICHHIO Pa3HBIX TOUEK LIEJICBBIX YCTAHOBOK
nepexona ypaBHEHHA, JIO- HaTypajJbHOTO JlorapudMma; | 3peHus U BbIpabOTKe 00IIei (rpymIoBoi) yaeOHoit
rapupMuyecKre 03HAKOMUTHCA C TAONMUIEH | TO3UIMH JeSITeIbHOCTH
HEpaBEHCTBA U UX Bpanuca. PeryasiTuBHBIE: 0OCO3HABaTh Ka4eCTBO U
CHCTEMBI. Haxonuts 3HaueHHS YPOBEHb YCBOCHHUS
JIECATHUYHBIX 1 Tlo3HaBaTenbHBIE: CO31aBATH CTPYKTYPY
HaTypaJibHBIX JIOrapu(MOB | B3aHMOCBSI3Eil CMBICIIOBBIX SIMHHI] TEKCTA
no Tabimuuam bpaauca n ¢
nomoinsro MK
67. Jlorapndmugeckas VYpok- PacnioznaBats rpadukn | Bupg norapupmudeckoii KommyHukaTuBHble : opranu3oBeiBaTh 1 | DopMupoBanue
¢$yHKIMA, €€ cBOMCTBa N JIICKYCCHS Y CTPOUTH Ipaduk (yHKIIMH, €€ OCHOBHBIE IUITAaHUPOBATh Y4eOHOE COTPYJHUYECTBO | HABBIKOB

rpaduk

JorapupMUIECcKOH
(hyHKINH, HCTIOTIB3YS
rpadornocTponTen,
M3y4yaTh CBOWCTBA

CBOMCTBA.

Crtpouts rpadpux
norapumMuuecKon
(h)YHKIMHY C TAaHHBIM

C YYUTEJIEM U OJJHOKJIACCHUKAMH.
PeryasiTuBHbBIE. OTIpEICITATH
MOCTIEI0BATEIEHOCTE IIPOMEKYTOIHBIX
IIeJIeH C y4eTOM KOHEUHOI'0 Pe3ynIbTara,

OpraHu3aluu u
aHajan3a CBOCH
JIESITEILHOCTH,
camMoaHaau3a u




(byHKIUH 110 OCHOBaHHEM, COCTABIIATH IUIAH MOCIIEIOBATEILHOCTH CaMOKOPPEKIUH
rpadukam, HCIIOJIb30BaTh CBOMCTBA JIEHCTBUI. yaeOHOM
(bopmynupoBath JorapuGMUIECKOi Io3naBaTenbHbIE: yMETh OCYIIECTBIATE | ACSATEIBLHOCTH
THIIOTE3BI O (YHKUMH IPH PeIICHUH aHaJN3 00BEKTOB, CAMOCTOSATEIEHO
KOJIMYECTBE KOPHEH 3ajaq UCKaTh M OTOUPATh HEOOXOAUMYIO
YpaBHEHHH, coJieprKa- nHdopmanuro.
IUX
Jorapu(pMHYECKYIO
¢$yHKIMIO, U
IPOBEPATH UX.

68. PaccrosiHue ot Touku 110 OOBSICHATD, YTO TaKO€ | 3HATH: IOHSITHE KoMMyHUKaTHBHBIE: TIPOSIBIISITH dopmupoBaHue

IUIOCKOCTH HEepIeHINKYISP U HepIeHINKYIIPA, TOTOBHOCTB K OOCY>KIICHHIO Pa3HBIX TOYCK LETIeBBIX YCTaHOBOK

HaKJIOHHAA K MIPOBEICHHOTO M3 TOYKH K | 3pSHHS U BEIPAOOTKE 00IIei (TpymIoBoii) yaeOHoit
IIOCKOCTH, YTO IUIOCKOCTH, ¥ OCHOBAaHHS TIO3HLIMH JeATEeIEHOCTH
Ha3bIBACTCS IPOCKIMEH | HepIeHANKYIIApa, PeryasiTuBHbBIE: 0CO3HABATH KAUYECTBO H dopmupoBaHue
HaKJIOHHOH; 4TO HAKJIOHHOM, IPOBEJICHHOH | YPOBEHb YCBOCHUS HABHIKOB aHAJIN3a,
Ha3bIBACTCS U3 TOYKH K IUIOCKOCTH, U IMo3naBaTeIbHBIE: CO3/IABATE CTPYKTYPY COIIOCTABJICHHS,
paccTOsHHEM: OT TOYKU | OCHOBAHUS HAKJIIOHHOM, B3aMMOCBSI3ei1 CMBICJIOBBIX EIMHHI] TEKCTA CpaBHEHUS
JI0 TFIOCKOCTH, MEXKJY | NMPOEKIMU HAKIOHHOW Ha
napauieIbHbIMH IUIOCKOCTh, PACCTOSIHUE OT
TUIOCKOCTSIMH, MEXKTY HPSIMOH JI0 IIJIOCKOCTH,
napajjicJibHbIMU CBA3b MCKIY HaKHOHHOﬁ,
NPSIMOM M IJIOCKOCTBIO, | €€ IIPOCKIHeH 1
MEXKITY HEePIeHINKYIIPOM
CKPELIMBAOIINMHUCS Ymerb: Penrate 3anaun no
HPSIMBIMH TeMe

69. Jlorapupmudeckas PacnioznaBate rpaduku | Bun norapudmudeckoit KommyHHKaTHBHBIE : OpraHu30BEIBaTE 1 | DopMupoBaHue

GbyHkuust, e€ cBolcTBa U U CTPOHTH Ipaduk (byHKUNY, € OCHOBHBIC IUIAHUPOBATh Y4eOHOE COTPYIHUYECTBO | HABBIKOB

rpaduk

JorapupMUIECKOH
(hyHKIMH, UCTIOIIB3YS
rpad)ornoCTPOUTENH,
M3y4yaTh CBOWCTBA
(hyHKINU IO
rpaduxam,
(hopMynIHpOBaTH
THITOTE3BI O
KOJIMYECTBE KOPHEH
ypaBHEHHH, coJiepka-
MUX
Jorapu(pMUIECKYIO
¢$yHKIMIO, 1
MPOBEPATH UX.

CBOMCTBa

Crpouts rpaduk
norapudmuueckon
(yHKIIUY C TaHHBIM
OCHOBaHHEM,
WCII0JIb30BaTh CBOMCTBA
norapudmuueckon
(hYHKIMH TIPU pEIICHUH
3a1a4y

C YUYHTEJEM H OJHOKIIACCHUKAMHU.
PeryasiTuBHbBIE: OTIpEICIATH
MOCJICIOBATEILHOCTh MPOMEKYTOYHBIX
IeJICH ¢ yY4eTOM KOHEYHOTO Pe3ysbTaTa,
COCTaBJIATE IIJIaH ITOCJIEI0BATEILHOCTH
IEUCTBUM.

Io3HaBaTeIbHBIE. YMETh OCYIIECTBIISTh
aHanu3 00bEKTOB, CAMOCTOSTEILHO
HCKaTh U OTOMPATh HEOOXOIUMYIO
nHdopmanuro.

OpraHU3aINA U
aHajau3a CBOCH
JIeSITEILHOCTH,
camMoaHaau3a u
CaMOKOPPEKITUU
yaeOHoit
JIeSITEIbHOCTH




70. Jlorapudmmaeckne Pemats npocreiinue Bun npocreiimmx KoMMyHUKaTHBHBIE: TIPOSIBILSITH dopmupoBaHne
YpaBHEHHS norapupmMuIecKne norapu(pMUIECKUX TOTOBHOCTB K OOCY/ICHHFO Pa3HBIX TOUEK LIEJIEBBIX YCTAHOBOK
YpaBHEHHA, JIO- ypaBHEHHH, OCHOBHBIC 3peHws U BEIPaOOTKE 00IIei (TpyIIoBoi) yaeOHoit
rapudmMuaeckue NPHUEMBI PELICHUS THO3ULIAH JESTENbHOCTH
HEpaBEHCTBA U UX Jorapu(pMUIECKUX PerynsituBHBIE: 0OCO3HABaTh Ka4eCTBO U ®dopMHpOoBaHHEe
cucteMsl. Pemats ypaBHEHUH YPOBEHb YCBOCHHUS HaBBIKOB aHANN3A,
JorapupmMudecKre Pemats npocreifine Ilo3naBaTenbHBIE: CO31aBATH CTPYKTYPY COIIOCTaBIIECHUS,
YpaBHEHHUS norapupmMudecKre B3aUMOCBA3€ll CMBICIIOBBIX €/IUHUL] TEKCTa CpaBHEHUS
pa3NUYHBIMU YpaBHEHUS U IPUMEHSATh
METOJaMH. OCHOBHBIE TPUEMBI IIPU
peLIeHNH ypaBHEHUHI
71. Jlorapudmmaeckue Ypoxk- Pewats npocreiimme Bun npocreimumx KoMMyHHKaTHBHBIE: IPOSIBIIITH ®opMupoBaHue
YpaBHEHHUS COPEBHOBaHME | JorapupMUIECKne norapu(pMUIECKUX TOTOBHOCTB K OOCYXICHHFO Pa3HBIX TOUEK LIENIEBBIX YCTAHOBOK
YpaBHECHHS, JIO- ypaBHCHH, OCHOBHBIC 3peHs U BBIPaOOTKE 00IIeH (TpymIoBoi) yaeOHoI
rapudmMuueckue NPHUEMBI PELICHUS HO3ULIAH JESTENBHOCTH
HEPABEHCTBA U HX Jorapu(pMUIECKUX PerynsiruBHBIC: 0OCO3HABATh KAYECTBO U ®dopmHpOBaHHE
cuctemsl. Pemars YpaBHEHHUH YPOBEHb YCBOCHHS HABBIKOB aHAJIM3a,
JorapupmMudecKkue Pemats npocreiimue ITo3naBarte/IbHBIE: CO31ABATH CIPYKTYPY COIIOCTABIICHHUS,
YpaBHEHHUS norapupmMudecKue B3aMMOCBS3€i1 CMBICIIOBBIX €/IMHHI] TEKCTA CpaBHEHHSA
Pa3NUIHBIMU yYpaBHEHMS U IPUMEHSATh
METOZaMHU. OCHOBHBIE NIPUEMBI IIPU
pELICHUY ypaBHEHUNI
72. Teopema o Tpéx DopMyIUpOBATE U 3HaTh: IOHATHE KomMyHuKaTHBHBIE: Da3BUTD Y dopMupoBaHue
HNEpHEHIUKYIIApax JIOKa3bIBaTh TEOPEMY O | MEPHEHIUKYIAPA, y4Jaluxcs MpeJCTaBICHHE O MECTE yCTOMUUBON
TpEX MPOBEIECHHOTO U3 TOYKH K | MAaTEMAaTHKHU B CUCTEME HayK. MOTHBAIUH K
HNEPHEHUKYIIApax U IUIOCKOCTH, U OCHOBaHUS PerynsiruBHbIe: popMHUpOBATH 11€IEBbIC 00y4eHHIO
HNPUMEHSTH €€ MpH HNEepHEHUKYIIPA, YCTaHOBKH y4eOHO NesITeIbHOCTH.
pelleHny 3a1a4 HaKJIOHHOH, npoBeneHHON | Ilo3HaBaTelbHBbIE: pa3nyaTh METOABI
U3 TOYKH K IIJIOCKOCTH, U MO3HAHUS OKPYKAIOIIETO MUPA MO €ro
OCHOBaHUS HAKJIOHHOM, nessiM (HaOItoIeHUe, OTIBIT,
MIPOEKIMH HAKJIOHHOH Ha 9KCIEPUMEHT, MOJICTTUPOBaHUE,
IUIOCKOCTh, PACCTOSHUE OT | BBIUYUCIICHHE)
MpsIMOM J0 MJIOCKOCTH,
paccTosIHUE MEXIY
HapanieabHIMU
IVIOCKOCTSIMH.
VMmern: Pemate 3a1aun mo
TeMe
73. Jlorapndmudeckue Pemars npocreiimue Bun npocreitmux KomMmyHuKaTHBHBIE: IPOSIBIIATH
HEpaBEHCTBA JorapupmMudecKne JorapupMUIECKUX TOTOBHOCTB K OOCY>K/ICHHIO Pa3HBIX TOUEK
YpaBHEHHS, JIO- HEpPaBEHCTB, OCHOBHEIE 3peHus ¥ BbIpaboTKe 00IIel (TpymnoBoii)
rapupMIIecKue MPHUEMBI PEIICHUS TIO3ULIAH

HEpPaBEHCTBA U UX
cucrtemsbl. Pemarn

sorapuGMUIECKux
HEPABEHCTB

PerysisiTuBHBIE: 0OCO3HABATH KAYECTBO U
YPOBEHb YCBOCHUS




norapudmuuecKme
ypaBHEHHUSI
pa3IHYHBIMU
METOJaMH.

Pemats npocreiinue
JorapugMUIeCKue
HEpaBEHCTBA U IIPUMEHSATh
OCHOBHBIE NPUEMBI ITPU
pelIeHNH HEpaBEeHCTB

Io3HaBaTeIbHbIE: CO3/IABATH CTPYKTYPY
B3aMMOCBSI3ei1 CMBICIIOBBIX SIMHHII TEKCT

74. Jlorapupmuueckue Pewmate npocreiimue Bun npocreimux KomMmyHuKaTHBHBIE: IPOSIBIIATH
HEepaBeHCTBA JorapupmMudecKue Jorapu(pMUIECKUX TOTOBHOCTB K OOCY>K/ICHHIO Pa3HBIX TOUEK
ypaBHEHHH, JIO- HEpPaBEHCTB, OCHOBHEIE 3peHust ¥ BbIpaboTKe 00IIel (rpyHnoBoii)
rapudmMuueckue HMPUEMBI PEIIeHUS TIO3ULIUH
HEpaBEHCTBA U UX Jorapu(pMUIECKUX PerynsituBHBIE: 0OCO3HABaTh Ka4eCTBO U
cucreMsl. Pemats HEpPaBEHCTB YPOBEHb YCBOCHHUS
JorapupMuIecKue Pewats npocreiimue Ilo3HaBarebHBIE: CO3ABATH CTPYKTYPY
YpaBHEHHUS norapupMuIecKne B3aUMOCBS3EH CMBICIIOBBIX €IMHUL] TEKCTA
pa3sNUIHBIMH HEPaBEHCTBA U IPUMEHSATh
METOJAMH. OCHOBHBIE ITPUEMBI ITPH
pElIEeHNH HEPABEHCTB
75. Teopema o Tpéx WurerpupoBa | @opMyaupoBath U 3HaTh: MOHATHUE KomMmmyHukaTuBHBIE: pa3BUTh Y ®opMupoBaHue
HNEpHEHIUKYIIApax HHBIN YPOK JIOKa3bIBaTh TEOPEMY O | MEPHEHIUKYIAPA, y4Jaluxcs MPeJCTaBICHHE O MECTE yCTOMUUBON
TpEx MIPOBEICHHOTO U3 TOUKU K | MAaTeMaTHKH B CUCTEME HayK. MOTHUBAIUH K
NEepHEHANKYIIApax U IUIOCKOCTH, U OCHOBaHUS PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC 00y4eHHIO
MPUMEHSTH e€ IpH HNEepHIeHIUKYIAPA, YCTaHOBKH Y4eOHOI JesTeIbHOCTH.
pelLIeHnu 3a1ay; HaKJIOHHOH, poBeieHHON | Ilo3HaBaTesibHBIE: pa3Iu4aTh METO/bI
OOBSICHATH, YTO TAKOE 13 TOYKH K IIJIOCKOCTH, U [IO3HAHUS OKPYKAaIOLEro MUpa o €ro
OpTOrOHalIbHas PO~ OCHOBAHUSI HAKIIOHHOM, 1esnsM (HabIroIeHHE, OTIBIT,
eKIMs TOUKU ((PUrypsl) | MPOEKLIUH HaKJIOHHOM Ha 9KCHEPUMEHT, MOAETUPOBAHUE,
Ha MJIOCKOCTb, U IUIOCKOCTh, PACCTOSIHUE OT | BBIYMCIICHHE)
JIOKa3bIBaTh, 4YTO HOPSAMOM 10 IIOCKOCTH,
MPOEKIMEN IPsMON Ha | PaCCTOSTHUE MEXKIY
IIOCKOCTb, He- HnapauielIbHbIMU
MEePIEHIUKYIAPHYIO K | TJIOCKOCTSMU.
9TOW NPSIMOH, siBiIsieTcsl | YMeTh: Pemats 3anauu 1o
npsiMast TeMe
76. Yron Mexay NpsMou u OOBACHATH, UTO 3HaTh: MOHATHA NpoeKuy | KoMMyHMKATHBHbIE: ONPENENSTh LS 1 DopMupoBaHue
IJIOCKOCTBIO Ha3bIBAETCS YTIIOM (Uryphl Ha MIOCKOCTH, (pyHKI¥H YIaCTHUKOB, CIIOCOOBI YCTOWUMBOH
MEX1y MPSIMON U yriia MeXy IpsiMoii u B3AMMOICHCTBHS; TUIAHNPOBATH 0bLIHe MOTHBAIMH K
TOCKOCTRIO ¥ KAKIM ITOCKOCTBIO C11oco0bI paboThl; 0OMEHUBATHCS 3HAHUSIMH NpOGIEeMHO-
CBOICTBOM OH 00- VMmern: Pemate 3a1aun mo MECILY SIICHAMH TPYITIBI JUIA TIPHFATHA MOUCKOBOM
3(h(EeKTUBHBIX COBMECTHBIX PEIICHHUH.
JajaeT; OOBICHATD, TeEMe JeSITEIbHOCTH

YTO TAaKO€ IIEHTpaJIbHasA
IMPOCKIUA TOYKHU

(purypsr) Ha
IIOCKOCTh

PeryasiruBHbIe: popMupOBaTH IIENEBHIE
YCTaHOBKH y4eOHOI! IesTeIbHOCTH,
BBICTPANBATh ITOCIIEIOBATENEHOCTh
HEOOXOJMMBIX OIEpaIHi.

Io3HaBaTesIbHBIE: OCYIIIECTBIISTE CPAaBHEHHUE
¥ KJ1acCU(HKALIMIO 110 33JaHHBIM KPUTEPHSIM




17. Ypok 060011eHns 1 VYpok Pemats npocreiinme Bun mpocreiimmx KoMMyHHKAaTHBHBIE : OPTaHU30BEIBaTh U | PopMUpOBaHKE
CHCTeMaTH3allMH 3HAHNUH MpPaKTHIECKUX | JorapupmMudecKnue norapu(pMUIECKUX IUIAaHUPOBATh Y4€OHOE COTPYIHNYECTBO | HABBIKOB
0 TeMe pabot yYpaBHEHHS, JIO- HEPaBEHCTB, OCHOBHBIC C YYUTEJIEM U OJHOKJIACCHUKAMH. OpTaHM3aINN U
«Jlorapudpmudeckas rapudmMuaeckue MPUEMBI PEIICHUS PerysifiTUBHBIE: OTIPEIENIATH aHanM3a CBOEH
GbyHKII» HEpaBEHCTBA U UX Jorapu(pMUIECKUX MOCTIE0BATENIBHOCTh IPOMEXKYTOUHBIX JeSITeIbHOCTH,

cucteMsl. Pemats HEpaBEHCTB U YpaBHEHUIl Lesel ¢ yueToM KOHEUHOTro pe3yibTaTa, | caMOaHaIu3a U
JorapupmMudecKue Pemats npocreifine COCTaBJIATH IJIaH MOCIIEI0BATENBHOCTU CaMOKOPPEKIUU
ypaBHEHUs norapupmMudecKre JIeHCTBUM. yueOHOM
pa3NUYHBIMU HEepaBeHCTBA U NpUMeHATh | Ilo3HaBaTelbHBIE. yMETh OCYLIECTBIATh | AEATEIBHOCTH
METOJaMH. OCHOBHBIE TPUEMBI IIPU aHalu3 00bEKTOB, CAMOCTOSATENIEHO

peIIeHIH HEPaBeHCTB U HCKaTh U OTOMPATh HEOOXOIUMYIO

ypaBHEHHH nHPOPMALHIO.

78. Ypoxk 0600mmeHus u Ypok- Pemars npocreiimue Pemars npocreiimme KomMyHHKAaTHBHBIE: PETYITHPOBATH
CHCTeMaTH3allIH 3HAHNH MPaKTHKYM norapupmMuIecKne norapupMuIecKre COOCTBEHHYIO IEATEIHHOCTD
TI0 TeMe ypaBHEHHS, JIO- YpaBHEHHS U HEPAaBCHCTBA | ITOCPEICTBOM IMMCHMEHHOM peun
«Jlorapupmudeckne rapudmMuaeckue PeryisiTUBHBIE: OIICHUBATH JOCTUTHYTHIN
yYpaBHEHHS U HEpaBEHCTBA U UX pe3ysbTat
HEpaBEHCTBa» cucteMsl. Pemats Io3naBaTenbHbIe: BLIOUpATh HanboIee

JorapupmMudecKue 3¢ eKTUBHBIE CIIOCOOBI PEIICHHS 3a/1a91
YpaBHEHHUS
Pa3NUIHBIMU
Meronamu. [IpumensaTs
CBOMCTBa
JorapupMHIECKON
(hyHKIMN TIPU
peLIeHNH TPHUKIIaTHBIX
3a1a4 v 3a7a4
MOBBILIEHHON
CIIO’)KHOCTH.

79. KontpoabHas padora Ne Pemars npocreiimue Pemats npocreiimue KoMMyHHKAaTUBHBIE: PETYITHPOBATH DopMupoBaHue
4 «Jlorapupmuyeckue norapupMuuecKue norapugMuUecKue COOCTBEHHYIO IESITEILHOCTh HaBbIKa
YPaBHEHHUA U YpaBHEHHA, JIO- YpaBHEHHUS U HEPABEHCTBA | MOCPEACTBOM IMUCbMEHHOU pedn caMoOaHanu3a u
HEePaBEeHCTBA» rapudmuueckue PerynsiTuBHBIE: OIIEHUBATh JTOCTUTHYTHIN | CAMOKOHTPOJIS

HEpaBEHCTBA U UX
cucteMsl. Pemats
norapupMuIecKue
ypaBHEHHUS Pa3INUHbIMU
Mmetonamu. [Ipumensrs
CBOICTBa
JorapupMUIecKoi
(GyHKIMU [IPU pELIEHUH
HPUKJIAJHBIX 3a0a4 U
3a7a4 HOBBIIICHHON
CJI0’KHOCTH.

pe3ynbTar
Io3HaBaTeNbHBIE: BBIOHPATh HanboJIee
3¢ GeKTHBHBIC CIIOCOOBI PELICHUS 3a1aYH




80. Yron Mexty nIpsMOn u OOBSICHATD, UTO 3HaTh: MOHATHS NPpoeKuH | KoMMyHHKATHBHBIE: OTIpeIeIATh e 1 | PopMUpoOBaHue
TUTOCKOCTBIO Ha3BIBACTCS YTIIOM (urypsl Ha MIOCKOCTB, (YHKIMN Y9aCTHHUKOB, CIOCOOBI YCTOHYNBOM
MEXKIy MPSIMOH U yTiIa MEeXIy IpsIMOii 1 B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE MOTHBALUH K
IUIOCKOCTBIO U KaKHM IUIOCKOCTBIO. CHOCOOBI pPabOTHI; 0OMEHUBATHCS po0IeMHO-
CBOHCTBOM OH Ymertsb: PemaTe 3a1aun o | 3HAHUSAMH MEXAY WICHAMH IPYIIBI UL | TIOMCKOBOM
obnaiaer; OOBSCHATb, | TeMe NPUHATUS 3PPEKTUBHBIX COBMECTHBIX JeATeIbHOCTH
4TO TaKOE LEHTpaJIbHAs peLIeHui.
MPOEKLUS TOYKH PerynsiTuBHbI€e: pOpMHUPOBATH 11€IEBbIC
(¢purypsr) Ha YCTaHOBKH y4eOHO e TeIbHOCTH,
TUIOCKOCTh BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOIUMBIX OTIepanuii.
ITo3HaBaTe/IbHBIE: OCYIIECTBISTH
CpaBHEHHE U KIACCUPHUKAIIHIO TIO
3aJaHHBIM KPUTEPHUSIM
81. Pagnannas mepa yria [epeBoauTh Omnpenenenne yrina B onuH | KoMMyHMKaTHBHBIE: BRICIYIINBATH MHEHIE | DopMupoBaHne
rpaslyCHYIO MEpY B panuaH, GopMyIIBI YJICHOB KOMAHJIBI, HE IIepeOnBas . CTapTOBOH
paauaHHyIO ¥ 00paTHO. | MepeBoja IpagyCHOH PerysisiTUBHBIE: IPOTHO3UPOBATH PE3YNIBTAaT | MOTHUBAIUHU K
MepBbI B paliaHHyIO U YCBOCHUSI MaTepuaJia, OpeesiTh U3y4CHHUIO HOBOTO
Hao0opoT. MIPOMEXKYTOUHBIE LIEJTH
[Monb3oBatkcest popmynamu | [lo3HaBaTebHbIE: OCYILECTBISATH
nepeBoia, BEIYUCISTH CpaBHEHHE 1 KITACCU(DHKALIHIO T10 33/JaHHBIM
JUIMHY IyT'd U 11011816 KpUTEpHsIM. YMETh aHATTU3UPOBATH OOBEKTHI
KPYTOBOTO CEKTOpa C BBIJICJICHIEM NIPH3HAKOB.
82. [ToBOpOT TOUKH BOKpPYT Ypox Haxonuts Ha [TonsiTne «equHUYHAS KomMmyHHKaTHBHBIE: CTOCOOCTBOBATH dopmupoBaHue
Hayaja KOOpJHHAT 7Ta00paTOpHBl | OKPY>KHOCTH OKPYXXHOCTB», TOBOPOT (hOpMUPOBAHUIO HAYYHOTO yCTOHYNBOMH
X pabot TIOJIO’KEHHE TOYKH, CO- | TOYKHM BOKPYT Hayana MHPOBO33PEHHUSI. MOTHUBAILUH K
OTBETCTBYIOIIEH KOOpJHMHAT PeryisiTuBHBIE: OIIEHUBATH BECOMOCTD po0IeMHO-
JTAaHHOMY Haxoauth KOOpAMHATHI MPUBOAMMBIX JOKa3aTeIbCTB U TTIONCKOBOM
JEWCTBUTEIILHOMY TOYKH €ANHUIHOH paccyxIeHui. JeATeIIbHOCTH
YHCITY. OKpYXHOCTH, nionydyeHHol | [lo3HaBaTeIbHbIE: OCYLIECTBIISATH
noBoporom P(1;0) paclIMpeHHbIH TOUCK HH(OpMaLuK ¢
Ha 3apmannslii yro, HCTIONB30BaHUEM PECYpPCOB OMOINOTEKH,
HaXOJMTh YIJIbl IOBOPOTA | 0OPa30BaTENILHOTO MPOCTPAHCTBA
touku P(1;0), uTo6s! POZHOTO Kpast
TMOJYYUTh TOYKY C
3aJaHHBIMA
KOOpJMHATaMHU
83. JIByrpaHHbIi yroa OOBsICHATD, KaKast 3HaTh: NOHATUSA KomMyHukaTuBHBIE: pa3BUTh y ®dopMHpOBaHHE
¢urypa HazbIBaeTCs JIBYT'PaHHOT'O yIJja ¥ €ro yUaIuxcst MpeACTaBICHNE O MECTe YCTOWYNBOH
JIBYT'PaHHBIM YTJIOM U JIMHEHHOTO yria, MaTEeMaTHKH B CUCTEME HayK. MOTHUBAIUH K
KaK OH M3MepsieTcs; TpajlyCHON MepBbI PerynsiruBHbIe: popMHUPOBATH 11€IEBbIC 00y4eHHIO

JIOKa3bIBaTh, YTO
BCE JIMHEWHBIE YIJIbI
JIBYTPaHHOI'O yria

JIBYT'PaHHOI'O yIJa,;
JIOKa3aTeNnbCTBO TOTO, YTO
BC€ JIMHEWHBIE YIJIb

YCTaHOBKH Y4eOHOH IesITeIbHOCTH.
Ilo3naBarenbHBIE: pa31U4aTh METO/BI
[IO3HAHUS OKPYKaIOIEro MUpa Mo €ro




PaBHBI IpYT IPYTY;
OOBSICHSITh, UTO TAaKOE

YTOJI MEXKIY TIepece-
KaIOIIIMUCS
TJIOCKOCTSIMU U B
KaKHX MpeJeiax

OH U3MEHSIeTCS

JIBYTPAaHHOTO yTJIa PaBHBI
ApyT Opyry

VYMertn: Pemtate 3agaun 1mo
TEME

nessiM (HaOJIIoIeHUE, OTIBIT,
9KCIICPUMEHT, MOICIMPOBAHUE,
BBIYHCIICHUE)

84. [puznax dopmynupoBarth 3HaTh: OHSTHUS yria KommyHukaTuBHbI€: pa3BUTH y dopmupoBaHue
HEePIEeHANKYIIPHOCTH orpezieieHue MEXAY IUIOCKOCTSMH, yUaIuxcst MpeACTaBICHNUE O MECTE YCTOHYNBON
JBYX TUIOCKOCTEH B3aUMHO MePIEeHANKYISPHBIX MaTeMaTHKH B CUCTEME HayK. MOTHBAIMH K
HePIEHANKYIISPHBIX IUIOCKOCTEH B PerynsiTuBHbIe: pOpMHUPOBATH 11€IEBbIC 00y4eHHIO
TUTOCKOCTEH, hopmy- MIPOCTPAHCTBE, MPH3HAK YCTaHOBKH Y4eOHOH e TeIHHOCTH.
JMPOBATH U MEePICHANKYIIPHOCTH Io3HaBaTeIbHbIE: pa3THYATh METOABI
JTIOKa3bIBaTh TEOPEMY O | ABYX IUIOCKOCTEH C MTO3HAHUS OKPYXKAOIIETO MUPA TIO ero
TIpU3HAKE TIep- JTOKa3aTeIbCTBOM 1ensM (HaOII0ACHNUE, OTIBIT,
MCHIUKYIIPHOCTH Ymerts: Pemate 3amaun mo | SKCIEPUMEHT, MOJCITHUPOBAHNE,
JIBYX TIOCKOCTEH TeMe BEIYHCIICHIE)
85. OmnpeneneHne CHHYCA, Haxomuts 3HaKH OmnpezencHue CHHYCA, KomvynukaruBHble: onpenensats nenmu u | opmupoBanue
KOCHHYCa ¥ TaHI'€HCa yrJia 3HA4YEHHUH CHHYCa, KOCHHYCa Y TaHI'eHca yria | (yHKIUHM y4acTHHKOB, CIIOCOOBI YCTOWYNBON
KOCHHYCa, TaHT€HCa Haxoauth 3HaueHUs B3aUMO/ICHCTBYS; IUIAHUPOBATh OOIIHe MOTHBAIMH K
qucIa. CHHYCa, KOCUHYyCa U crocoObI paboThl; 0OMEHHUBATHCS npoOJIeMHO-
TaHI'€HCa yIJIa 110 3HAHMUSAMH MEXIY WICHAMH IPYIIIBI Ul | TIOMCKOBOM
tabnuuam bBpanuca NPUHATUS 3PPEKTUBHBIX COBMECTHBIX JeSITeIbHOCTH
H ¢ moMotiso MK; peLICHUN.
TaOITMYHBIC 3HAYCHUS, PeryasiruBHBIE: ()OPMUPOBATEH IICTICBHIC
peliath ypaBHeHus Sin YCTaHOBKH YUEOHO NEeATeTbHOCTH,
x=0, BBICTPaNBaTh ITOCIIEAOBATEIHHOCTD
sin x=1, sin x=-1, HEOOXOUMBIX OIepalunii.
cos x=0, cos x=1, Io3HaBaTenbHBIE: OCYIIICCTBIAT
cos x=-1 CpaBHEHHE U KJIACCHU(PUKALINIO MO
3aJlaHHBIM KPUTEPHUSIM
86. Omnpenenenue cuHyca, Haxoauth 3Haku Omnpenenenue cuHyca, KoMMyHHKATHBHBIE: OTIPEICIIATH SN 1 dopmupoBaHue
KOCHHYCa Y TaHI'€HCa yria 3HAYEHUN CUHYCAa, KOCHHYCA U TaHTeHCa yriia | (QyHKIMH YYaCTHHKOB, CIIOCOOBI YCTOHYUBOM
KOCHHYCa, TaHI'€HCa Haxoauts 3HaueHus B3aUMO/IEICTBUS; IIAHUPOBATH O0IIHE MOTHUBALIUU K
YHCIa. CHHYCA, KOCHHYCA U C110co0b! paboThI; OOMEHHBATHCS pO6IEMHO-
TaHreHca yria 1o 3HAHUSAMH MEXKIY WICHAMH TPYIIIbI JUTs HOMCKOBOIM
Tabmuuam bpamuca MpUHATHS YPPEKTUBHBIX COBMECTHBIX JeATeNbHOCTH

" ¢ nomompio MK;
Ta6J’II/I‘lHI)Ie 3HA4YCHU,
peuiaTb ypaBHeHHs Sin
x=0,

sin x=1, sin x=-1,

cos x=0, cos x=1,

cos x=-1

peLIeHui.

PeryasituBHbIe: YOPMUPOBATH LIETIEBLIE
YCTaHOBKH y4eOHOMH IesITENLHOCTH,
BBICTPAMBATh I10CIEJ0BATEIbHOCTD
HEOOXOIUMBIX ONEpaInii.
Io3naBaTte/bHbIE: OCYILECTBIIATH
CpaBHEHHE U KJIaCCH(UKALUIO 110
3aJlaHHbIM KpUTEPUSIM




87. TIpssMoyTronbHBIN Kom6unuposa | OOBSICHATH, KaKOH 3HaTh: MOHATHE KoMMyHHKaTHBHBIE: OTIpENENATh e 1 | PopMupoBaHne
HapaJuieIIeHIIe HHBIH ypOK HapasulesIeuIe ] HPSIMOYTOJIEHOTO (YHKIMN Y9aCTHHUKOB, CIOCOOBI YCTOHYNBOM
Ha3bIBACTCS HapasuiesIeIAIe 1a; B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE MOTHBALUH K
MPSAMOYTONBHBIM, CBOWCTBa TpaHeii, crocoOBI PabOTHI; 0OMEHHUBATHCS pOoOIEMHO-
(dhopmynupoBaTh U JIBYT'PaHHBIX yIJIOB U 3HAHMUSAMH MEXKAY WICHAMH TPYIIIbI Ul | TIOMCKOBOM
JIOKa3bIBaTh JaroHajien NPUHATUS 3PPEKTUBHBIX COBMECTHBIX JeATeIbHOCTH
YTBEPKJICHUS O €T IPSIMOYTOJIEHOTO peLIeHui.
CBOMCTBaxX napajuiesienumne sia PerynsiTuBHbI€e: pOpMHUPOBATH 11€IEBbIC
YMerTh: pemarth 3aja4i 10 | YCTAaHOBKH y4eOHOH NesTeIbHOCTH,
TeMe BBICTPaMBaTh MOCIIEA0BATEILHOCTD
HEOOXOIUMBIX OTIepanuii.
ITo3HaBaTe/IbHBIE: OCYIIECTBISTH
CpaBHEHHE U KIACCU(PHUKALIHIO TIO
3aJaHHBIM KPUTEPHUSIM
88. IIpssmoyronbHbIN OOBACHATD, KAaKOH 3HaTh: MOHATHUE KommyHnukaruBHble: onpenenarts uenu u | GopMupoBaHue
HapaJuiesIeHIIe T HapaJulesIeIHIIe T MPSIMOYTOJIEHOTO (YHKIIMN Y9aCTHHUKOB, CIOCOOBI yCTOHYNBOH
Ha3bIBACTCS napaJuieJIeIuIe 1a; B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE MOTHUBALUH K
IPSIMOYTOJIbHBIM, CBOMCTBA IrpaHet, CHoCco0bI paboTHI; 0OMEHUBATHCS npoOJIeMHO-
(I)OpMyJ'II/IpOBaTL nu JABYT'PaHHBIX YTJIOB U SHAaHUAMHU MCKIY YJICHAMU I'PYIIIIbI JJId IMOMCKOBOM
JOKa3bIBaTh }II/IaFOHaHeﬁ MIPUHATUA 3(1)(1)6KTI/IBHLIX COBMCCTHBIX JACATCIBHOCTH
YTBEPXKACHUSA O €TO MPSMOYTOJIBLHOIO pELICHUMN.
CBOMCTBAX napaJuiesienumne ia PeryasiruBHBIE: (HOPMHUPOBATH 1IEICBBIC
YMeTh: pemarts 3a1aui [0 | YCTAaHOBKH YU4EOHOMH IESATEIbHOCTH,
TeMe BBICTPaNBaTh MOCIIEAOBATEILHOCTD
HEOOXOMMBIX Ollepanuii.
ITo3naBaTebHbIE: OCYIIECTBIATH
CpaBHEHHE U KJIACCU(PHUKAIUIO 10
33JaHHBIM KPUTEPHUSIM
89. 3HaKH CUHYyca, KOCHHYCa BorsBisaTh OcHOBHOE KommyHnukaruBHble: onpenessits nen 1 | @opmupoBanne
M TaHT€HCa 3aBHCUMOCTh MEXIY TPUTOHOMETPHUIECKOE (GYHKINN Y9aCTHHKOB, CIIOCOOBI YCTOWYUBOM
CHHYCOM, KOCUHYCOM, TOXICCTBO, 3aBUCUMOCTb B3aHMO}IeﬁCTBHﬂ; IJIaHUPOBATH 06IJ_II/Ie MOTHBAIIUU K
TaHI'€HCOM OJIHOTO M MEX/1y TAHI€HCOM M CHoco0bl paboThl; 0OMEHUBATHCS npoOJIeMHO-
TOTO K€ yrJia. KOTaHI'CHCOM, SHAHUAMHA MEXKIY YJICHAMU T'PYIIIIbI JJId IMOMCKOBOM
3aBUCUMOCTb MEXKIY MIPUHATUA 3(1)(1)CKTI/IBHI)IX COBMECTHBIX ACATCIBHOCTHU

TAQHTE€HCOM M KOCHHYCOM,
3aBUCHUMOCTb MEX]Y
KOTaHT'€HCOM U CHHYCOM
[MpumensTe GopMyITBl
3aBUCUMOCTH MEXIY
CHUHYCOM, KOCUHYCOM U
TQHT€HCOM OJJHOTO M TOTrO
e yTriia IpH PerIeHnn
3a1a4

peLICHUMN.

PerynsiruBHbIe: popMHUpOBATH 11€IEBbIC
YCTaHOBKH y4eOHO eI TeIbHOCTH,
BBICTPaUBaTh II0CIIECI0BATEIBHOCTD
HEOOXOMMBIX Olepanuii.
IozHaBaTenbHbIE: OCYLIECTBIATD
CpaBHEHHE U KJIACCU(PHKALHUIO 10
3aJaHHBIM KPUTEPUAM




90. 3aBUCHUMOCTH MEXITY BreisiBnsaTe OcHoBHOE KoMMyHUKaTHBHBIE: TIPOSIBILSITH dopmupoBaHne
CHHYCOM, KOCHHYCOM U 3aBUCHMOCTB MEKIY TPUTOHOMETPHUUIECKOE TOTOBHOCTB K OOCY/ICHHFO Pa3HBIX TOUEK HaBBIKOB aHAJIN3a,
TAHTE€HCOM OJ[HOTO H TOTO CHHYCOM, KOCHHYCOM, | TOXKIECTBO, 3aBHCHMOCTh 3peHws U BEIPaOOTKE 00IIei (TpyIIoBoi) COIIOCTAaBJICHUS,
Ke yria TaHT€HCOM OJHOTO H MEKAY TAaHTCHCOM H TIO3HIN CpaBHEHUS

TOTO XK€ yIia. KOTAHT€HCOM, PerynsituBHBIE: 0OCO3HABaTh Ka4eCTBO U
3aBUCHUMOCTb MEXTY YPOBEHb YCBOCHHUS
TAHT€HCOM M KOCHHYCOM, Ilo3naBaTenbHBIE: CO31aBATH CTPYKTYPY
3aBUCHUMOCTb MEXTY B3aUMOCBA3€ll CMBICIIOBBIX €/IUHUL] TEKCTa
KOTaHT'€HCOM U CHHYCOM
[TpumensTe hopmyIisl
3aBUCHMOCTH MEXITY
CHHYCOM, KOCHHYCOM U
TaHT€HCOM OJHOTO M TOTO
K€ yIJia IIPH PeIeHNH
3amadq

91. 3aBUCUMOCTb MEXIY Ypok IIpumeHsTh NaHHBIE OcHoBHOE KoMMyHUKAaTHBHBIE: IPOSIBIISTH ®opMupoBaHue
CHHYCOM, KOCHHYCOM 1 7Ta00paTOpPHBI | 3aBHCUMOCTH JUTS TPUTOHOMETPHUUECKOE TOTOBHOCTB K OOCYX/ICHHFO PasHBIX TOUEK HaBBIKOB aHAJIN3a,
TaHI'€HCOM OJIHOTO M TOTO | X paboT JI0Ka3aTeNnbCTBa TOIECTBO, 3aBUCUMOCTb 3peHus ¥ BBIpabOTKe 00IIel (TpyInoBoii) COIIOCTaBJICHUS,
Ke yria TOXKIECTBA, B MEXy TAaHT€HCOM U TIO3ULIUH CpaBHEHHSA

JaCTHOCTH Ha KOTAHT€HCOM, PerynasituBHBIE: OCO3HABaTh Ka4eCTBO U
oTpeIeIEHHBIX 3aBHCHUMOCTb MEXIY YPOBEHb YCBOCHHUS
MHOX€ECTBaX. TAHT€HCOM M KOCHHYCOM, Io3HaBaTebHbIE: CO3/1ABATH CTPYKTYPY
3aBUCHMOCTbD MEXIy B3aMMOCBSI3EH CMBICIIOBBIX SIMHHIL] TEKCTA
KOTQHTC€HCOM M CHHYCOM
IMpumensTs GopMyITBI
3aBUCHMOCTH MEXY
CHHYCOM, KOCHHYCOM U
TaHT€HCOM OJIHOTO M TOTO
e yIiia IpHU PeIIeHun
3a/1a4

92. KonTpouabHas pagora Ne Pemats 3agaun Ha Hayuutbcs npumMeHaTs KoMmyHuKaTuBHBIE: OTIpeenaTh 1enu 1 | PopMupoBaHue
3 no reomMeTpuu BBIUUCIICHHE U nproOpeTeHHbIe 3HAHNUS, (GYHKINN Y9aCTHHKOB, CIIOCOOBI yCTOHYMBOH
«IlepneHAUKYJISAPHOCTb JIOKa3aTeNnbCTBO C YMEHHS, HaBbIKH B B3aMMOJICHICTBHS; TUITAHUPOBATH OOIINE MOTHUBAINH K
NPpSIMBIX U IUIOCKOCTEiD) HCTIOJIb30BaHHEM KOHKPETHOH eATeIBHOCTH | CHOCOOBI pPabOTHI; 0OMEHHUBATHCS pobIeMHO-

TEopeM 0 3HAaHUSIMH MEX]y YJICHaMU IPYIIBI IS | TIOUCKOBOI
HepIEeHANKYISIPHOCTH NPUHATHS 3PPEKTUBHBIX COBMECTHBIX JEeSITEIbHOCTH

MPSIMBIX M TUIOCKOCTEH,
a TaKkKe 3a/1a4M Ha
MOCTPOCHUE CCYCHUN
MPSMOYTOJIEHOTO
napajuieJicnunea Ha
gepTexe

peLIeHUHA.

PerynsiruBHbIe: popMHUpOBATH 11€IEBbIC
YCTaHOBKH y4eOHO eI TeIbHOCTH,
BBICTPAUBATh MOCIEA0BATEIBHOCTD
HEOOXOMMBIX Olepanuii.
Ilo3naBarenbHBIE: OCYLIECTBIISTD
CpaBHEHHE U KJIACCHU(PHUKALINIO IO
3aJJaHHBIM KPUTEPHUSIM




93. Tpuronomerpuieckue IIpumensTh JaHHBIC Kaxkue paBenctBa KoMMmyHHKaTHBHBIE: CTTOCOOCTBOBATH dopmupoBaHne
TOJKIECTBA 3aBHCUMOCTH IS Ha3bIBAIOTCS (hOpMHPOBAHUIO HAYYHOTO YCTOMYMBOH
JI0Ka3aTeNbCTBa TOKAECTBAMH, KaKHe MUPOBO33peHUs. PeryasiruBHbIe : MOTHBAIUH K
TOJKIECTBA, B CIOCOOBI UCTIONB3YIOTCA OLICHUBATh BECOMOCTb IPUBOIUMBIX po0IeMHO-
9aCTHOCTH Ha MIPU 10Ka3aTeIbCTBE JI0Ka3aTeNnbCTB U PacCyKICHUH. MIOMCKOBOM
onpeeNEHHBIX TOXIECTB Ilo3HaBaTenbHbIE: OCYLIECTBIATD JeSITeIbHOCTU
MHOX€ECTBaX. IIpuMeHATH N3yueHHbIE pacIIMpeHHbIH TOUCK HHOpMaLuK ¢
(dhopmyisl IpH UCIIONIb30BAaHHEM PECYpPCOB OUOINOTEKH,
JIOKa3aTeIbCTBE TOXKIECTB | 00pa3oBaTeILHOTO MIPOCTPAHCTBA
POJHOrO Kpas
94, TpuroHomerpudeckue IIpuMeHsTH JaHHBIE Kakue paBeHcTBa KommyHuKaTHBHBIE: CIOCOOCTBOBATH dopMupOoBaHHEe
TOJKAECTBA 3aBHCUMOCTH IS Ha3bIBAIOTCS (hOpMUPOBAHUIO HAYIHOTO YCTOMUYUBOH
JI0Ka3aTeNbCTBa TOKAECTBAMH, KaKHe MUPOBO33peHus. PeryasiruBHbIe : MOTHBAaIUH K
TOJKAECTBA, B CIOCOOBI UCTIONB3YIOTCA OLICHUBATh BECOMOCTb IIPUBOJIUMBIX po0IeMHO-
YaCTHOCTH Ha MPU T0KA3aTEIbCTBE JIOKa3aTeNnbCTB U PACCYKICHHMN. MTOMCKOBOM
OIpENENEHHBIX TOKIECTB IozHaBaTrenbHbIE: OCYIIECTBIATD JESTEIbHOCTH
MHOX€ECTBaX. ITpuMeHATh N3ydeHHbIE pacImpeHHbIH TONCK HHYOpMaLUH ¢
dhopMybl Ipu HCIIOJIb30BaHUEM PECYpCcOB OUOIHOTEKH,
JIOKa3aTeNnbCTBE TOXKISCTB | 00pa30BaTEILHOIO IPOCTPAHCTBA
POJHOIO Kpasl
95. CuHyc, KOCUHYC U Kombunnposa | Ilpumensts npu DopMyJbl KoMMyHUKAaTHBHBIE: IPOSIBIIATH dopMupoBaHue
TAHTE€HC YyTJIOB & U — O HHBIN YpOK npeoOpa3oBaHUsIX U sin(-o))= - sina, TOTOBHOCTB K 00CY>KIICHHIO Pa3HbIX TOUYEK HAaBBIKOB aHAJIU34,
BBIYUCIICHUSAX cos(-at)=cos, 3peHs U BRIPAOOTKE 00IIIeH (TPYIIIoBO#) COTIOCTABJICHHUS,
(hopmyIIBI CBA3H tg(-0)=-tg o HO3ULIAH CpaBHEHHUS
TPUTOHOMETPHUUECKUX | HaxoauTh 3HAUECHUS PerynsirnBHBIE: OCO3HABATh KAYECTBO U
(yHKIMI yTI0B a U -a CHHYCa, KOCHHYCA U YPOBEHb YCBOCHHS
TaHreHca s Io3naBaTenbHbIE: CO31aBATE CTPYKTYPY
OTPHIATEIBHBIX YIIIOB B3aUMOCBS3El CMBICIIOBBIX €/IMHUL] TEKCTA
96. 3auét Ne 2 o reomeTpun | Ypok-3a4éT Hcnonb3oBath HayunTbcs npuMeHATH KomMmyHuKaTUBHBIE : OpraHn30BeIBaTh 1 | DopMupoBanue
«[lepneHAUKYISIPHOCTD KOMIIBIOTEPHBIE pUOOpETEHHBIE 3HAHNS, IUIAaHUPOBATh Y4eOHOE COTPYIHNYECTBO | HABBIKOB
HPAMBIX U INIOCKOCTEN» POTrpaMMBl IIPH YMEHUSI, HABBIKH B C Y4MTENEM U OJHOKIACCHUKAMHU. OpraHu3alyy U
U3y4EHHH BOIIPOCOB, KOHKPETHOH JeATeNbHOCTH | PerynsiTuBHBIC: OIIpeensaTh aHau3a CBOEH
CBSI3aHHBIX CO MOCIE0BATENBHOCTD IPOMEKYTOUHBIX JESTENbHOCTH,
B3aMMHBIM LeNed ¢ y4eTOM KOHEYHOro pe3yibTaTa, | caMOaHalIu3a U
PacIoIoKEeHHEM COCTaBJIATH IIaH MOCIEI0BATENBHOCTH CaMOKOPPEKIHUU
IPSIMBIX U IIJIOCKOCTEN JIeHCTBUIL. yaeOHoIt
B IIPOCTPAHCTBE Io3HaBaTenbHbIE. yMETh OCYIIECTBIATE | JEATCIBHOCTH
aHau3 00BEKTOB, CAMOCTOSATENIFHO
HCKaTh U OTOMPATh HEOOXOTUMYIO
nHPOPMALHIO.
97. DOopMyJIbl CIOKEHUS IIpumensaTs npu DOpMyJIbl CIIOKEHUS KomMyHHKaTHBHBIE: CTTOCOOCTBOBATH dopMupoBaHue
npeoOpa3oBaHMAX U cos(a+B) u gpyrue (hOpMUPOBAHUIO HAYYHOTO ycToiunBOH
BBIYHCIICHUAX BreBoauTte dopmyst MHUPOBO33PEHHUS. MOTHBAIUH K
(hopmyb cBA3H CITO)KEHHS M IPUMEHSTE UX | PeryIsiTMBHBIE : OLIEHUBATL BECOMOCTb po0IeMHO-




TPUTOHOMETPUYECKUX | HA MPAKTHKE MPUBOAMMBIX JOKAa3aTeIbCTB U TIONCKOBOM
(yHKIINH YTIIOB a U -a, paccyxaeHuil. JIeATEeIIbHOCTH
(hopMyIIBI CIIOKEHUS ITo3HaBaTe/IbHBIE: OCYIIECTBISTH
pacHmpeHHbIH MONCK HH(OpMaLuy ¢
UCIIONIb30BAaHHEM PECYpCOB OUOIMOTEKH,
00pa3zoBaTeIbHOrO MPOCTPAHCTBA
POJHOTO Kpas
98. DOpMyIIBI CIOKEHUS IIpuMeHATH NpH DOpMyIIBI CIOXKEHUS KommyHuKaTHBHBIE: CIOCOOCTBOBATH ®dopMupOoBaHHEe
npeoOpa3oBaHUAX U cos(o+P) u apyrue (hOpMUPOBAHUIO HAYYHOTO ycToiunuBoi
BBIUUCIICHUSX BeiBoauth hopmyIbt MHUPOBO33PEHUSL. MOTHUBAIUH K
(hopmysI CBA3H CIIOKEHHS M IPUMEHATH ux | PeryJsiTMBHbIE : OLIEHUBATh BECOMOCTh po0IeMHO-
TPUIOHOMETPHYECKHX | Ha MPAKTHKE MPUBOAMMBIX JOKa3aTeIbCTB U TIONCKOBOH
(hyHKIMH yTIIOB a U -a, paccyxIeHui. JEATeIIBHOCTH
(hopMyIIBI CIIOKEHUS ITo3HaBaTeIbHBIE: OCYIIECTBIATH
pacImpeHHbIH TONCK HHYOpMAaLUH C
HCTIONIb30BAaHUEM pECypCcOB OMOINOTEKH,
00pa30BaTeNFHOIO IPOCTPAHCTBA
POJHOTO Kpas
99. IlonsiTie MHOTOTpaHHUKA OOBACHATH, KaKas 3HaTh: MOHATUA KomMmyHuKaTUBHBIE : OpraHn30BeIBaTh U | DopMupoBaHue
¢urypa HazbIBaeTCS MHOT'OI'PaHHHKA, €T0 IUIAaHUPOBATh Y4eOHOE COTPYIHUYECTBO | HABBIKOB
MHOT'OT'PAaHHUKOM H 3JIEMEHTOB, BBIITYKJIOTO U C YUMTENEeM U OJHOKJIACCHUKAMHU. OpraHu3aIy U
KaK Ha3bIBAOTCSA €ro HEBBIITYKJIOTO PerynsiTuBHbBIC: ONIpENIEAThH aHaju3a CBOeu
3JIEMEHTHI, KAKOH MHOTOTPaHHHKA, IPU3MBI MIOCJIEI0BATENILHOCTD IIPOMEKYTOTHBIX JeATEeIBHOCTH,
MHOTOTPaHHUK U ee JIEMEHTOB, NPSIMOM M | LeJIeH ¢ y9eTOM KOHEUHOTO pe3yiabTaTa, | caMOaHaIH3a 1
Ha3bIBaETCS HaKJIOHHOH ITPHU3MBI, COCTAaBJIATH IIJIaH IOCIIE0BATEIbHOCTH CaMOKOPPEKINH
BBIYKJIBIM, IPUBOJIUTh | MPaBUIIBHON NPU3MBI; JIeHCTBUI. yaeOHOI
pUMEpPHI CYMMY IIJIOCKHX YTJIOB Ilo3naBaTenbHbIE: yMETh OCYIIECTBISATE | JESATEIBHOCTH
MHOTOTPaHHHUKOB BBIITYKJIOTO aHaIu3 00bEKTOB, CAMOCTOSITEIEHO
MHOTOTPaHHUKA IIpU HCKaTh U OTOMPaTh HEOOXOTUMYIO
KaXJ10} ero BepIiurnHe nHPOPMALHIO.
YMeTh: pemars 3a7a4u 1o
TeMe
100. IIpuzma Kombunmnposa | OOBACHATH, KaKOH 3HaTh: MOHATHA TUIOMIAAN KoMMyHHKATHBHBIE : OPraHH30BBIBATh 1 | DopMuUpOBaHHE
HHBIH ypOK MHOI'OTPaHHHUK TMIOBEPXHOCTH IIPU3MBI, IUIAaHUPOBATH Y4eOHOE COTPYAHUYECTBO C LICJICBBIX YCTAHOBOK
Ha3bIBACTCS MMPU3MOM M | TIIOIIa i OOKOBOI YHHTEIEM U OJHOKJIACCHUKAMH. yaeOHoIt
KaK Ha3bIBAOTCH €€ [IOBEPXHOCTH NPU3MBEI, PeryssrmuBHble: onpesienats JIEeATEIbHOCTH
SJIEMEHTBI, KaKas BBIBOJ (POPMYJIBI ITOMaayn | TOCICAOBATEIBHOCTE IIPOMENKYTOUHBIX ®dopMHpOBaHHE
[pHU3Ma Ha3bIBACTCS HOBEPXHOCTH IIPSAMOM LJIen € y4CTOM KOHCUHOTO pesyiibTara, HaBBIKOB
IPAMOIA, HAKJIOHHOH, IPU3MBI COCTABILATE ITTaH TOC/ICA0BATCIEHOCTH OCO3HAHHOTO
MPaBUIIBHOM, VMerTh: pemath 3a1auu no | Ao BHi. ] BbIOOpa Hanboee
n300paXkaTh MPU3MBI TEME Tlo3HaBaTeILHEIE: YMETE OCYIIECTRIATH 3¢ dexTHBHOTO
HA PECYHKe aHalTu3 00BEKTOB, CAMOCTOSITEIILHO UCKATh cnocoba pemenms

1 0TOMPATh HEOOXOAUMYIO HH(OPMAIIHIO.




101. CuHyC, KOCUHYC H [IpumensTs pu DopMyITel cHHYCA, KoMMyHHKATHBHBIE: TIPOSIBIISTH dopmupoBaHne
TaHTe€HC JBOWHOTO yTiia npeoOpa3oBaHMIX U KOCHHYyCa U TaHT€HCa TOTOBHOCTB K OOCY)K/ICHHFO Pa3HBIX TOUEK HABBIKOB aHAJIN34,
BBIYUCIICHISIX JIBOWHOTO yTIIa 3peHws U BEIPaOOTKE 00IIei (TpyIIoBoi) COIIOCTAaBJICHUS,
(hopMyTIBI CBA3U BriBomuts hopmMysl TIO3ULIAH CpaBHEHHSA
TPUTOHOMETPUUECKUX | JIBOMHOTO yria u PerysisiTuBHBIE: 0CO3HABATH KAYECTBO U
(hyHKIMH YTIIOB a ¥ -a, | IPUMCHATH MX Ha YPOBEHb YCBOCHUS
(hopMyIIBI CITOKEHHUS, MpaKTUKe Ilo3naBaTenbHBIE: CO31aBATH CTPYKTYPY
(hopMyJIBI TBOHBIX B3aUMOCBA3€ll CMBICIIOBBIX €/IUHUL] TEKCTa
YIJIOB
102. CuHyc, KOCUHYC U IIpumensTs npu DopMyIIbI TIOJIOBUHHOTO KoMMyHHKATHBHBIE: pETyTHPOBAThH dopmupoBaHHUEe
TaHI€HC MTOJIOBUHHOTO npeoOpa3oBaHUIX U yria CuHyca, KOCHHyca U COOCTBEHHYIO /IS TEIHHOCTD HaBBIKa
yria BBIYUCIICHISIX TaHTEHCa; MIOCPENICTBOM ITUCEMEHHOH pedun camMoaHaln3a u
(hopMyTIBI CBA3U ®DopMyITBL, BEIpaKaIOIIHe PeryasiTuBHBIE: OLICHUBATH JOCTUTHYTHIH | CAMOKOHTPOJIS
TPUTOHOMETPUYIECKUX | Sinal, COS oL U pe3ynbTaT
(hyHKIHH YTIIOB a U -a, tg o uepes tg (a/2) Io3HaBaTenbHBIE: BEIONpATh Hanbomee
(hopMyTIBI CITOKEHHUS, BriBoauTh (hOpMyIIBI 3¢ PeKTHBHBIE CTIOCOOBI PELICHNUS 3a1aUH
(bopMyJIEl IBOHHBIX 1 II0JIOBUHHOI'O yTJIa
TMMOJIOBUHHBIX YI'JIOB CUHYyCa, KOCHUHYcCa U
TaHTEHCa; IPUMEHAITh UX
Ha TPAKTHKE
103. DopMyJIbl IPUBUACHUS Ypok-urpa IIpumensTs npu 3HaueHus KoMMyHUKAaTHBHBIE: IPOSIBIITH dopMupoBaHue
npeoOpa3oBaHUsIX U TPUTOHOMETPUYIECKHUX TOTOBHOCTb K OOCY>K/ICHHIO Pa3HBIX TOUEK HaBBIKOB aHANN3a,
BBIUUCIICHUSX (yHKIMIA yrioB, 0OJBIIMX | 3peHus U BRIPAOOTKeE OOLLEH (IPyIIoBOi) COIIOCTaBIICHUS,
(hopMyJIBI CBSI3U 90°, cBosTCA K TIO3ULINU CpaBHEHHUS
TPUTOHOMETPUICCKUX 3HAYCHUSM JJIsI OCTPhIX Pel"y.l'lﬂTl/lB]-lbleI 0CO3HaBaTh Ka4€CTBO U
(GyHKUUMH YyIII0B a M -a, | yIJIOB; NpaBUiia 3aMKHCH YPOBEHb YCBOCHHUS
(hopMyTIBI CITOKEHHS, (hopmyJ1 IpUBEAEHUS Io3HaBaTenBHBIE: CO3IABATH CTPYKTYPY
(hopMyIBI TBOIHBIX U [MpumeHsTH HOPMYIIBI B3aMMOCBSI3¢i CMBICIIOBBIX €IHUI] TSKCTA
MOJIOBUHHBIX yTJIOB, MIPUBEICHUS TIPU PEIICHUH
(hopMynBI IpUBEACHUS | 3ama4
104. [pmma OOBSICHATH, YTO 3Hate: popmyiy miomany | KomMyHnukaruBHbIe: onpenenats nenn 1 | ©opmupoBanue
Ha3bIBACTCS IUIOMIABI0 | OOKOBOM MOBEPXHOCTH (YHKIUN YIaCTHUKOB, CIIOCOOBI YCTOHYUBOU
MOJTHOH (OOKOBOI) HAKJIOHHOH MPHU3MEI C B3aHMOJICHCTBHS; TUIAHUPOBATH OOIIIHE MOTHBAITUH K
MOBEPXHOCTH MPHU3MBI | BBIBOJIOM crocoOBI PabOTHL; 0OMEHHUBATHCS MPOOIEMHO-
U JIOKa3bIBaTh TEOPEMY | YMETh: pellaTh 3a/1aud 110 | 3HAHHMAMH MEXIY WICHAMH TPYIIIIBI U1 | TIOMCKOBOM
0 IUTOIIAIN OOKOBOH TemMe pUHITHS () (HEKTUBHBIX COBMECTHBIX JeSITeIBHOCTH

[IOBEPXHOCTHU IPSIMON
IIPU3MBL; pellIaTh
3a/1a4 Ha BBIYMCIICHUE
1 JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C MPU3MOIL

pEeLICHUMN.

PeryasituBHBIE: (hOPMHUPOBATH IIETIEBHIE
YCTaHOBKH Y4eOHOU NesATeNbHOCTH,
BBICTPaUBAaTh IIOCJIEN0BATEIBHOCTh
HEOOXOMMBIX Olepanuii.
IozHaBaTenbHbIE: OCYLIECTBIATD
CpaBHEHHE U KJIACCU(PHKALHUIO 10
3alaHHBIM KpUTCPUSIM




105. DopMyITBI IPUBEACHUS [IpumensTs pu 3HaueHus KoMMyHHKATHBHBIE: TIPOSIBIISTH dopmupoBaHne
peoOpa3oBaHUAX U TPUTOHOMETPHUUECKUX TOTOBHOCTB K OOCY/ICHHFO Pa3HBIX TOUEK HaBBIKOB aHAJIN3a,
BBIYUCIICHISIX (hyHKIMH YTIIOB, OONBIINX | 3pSHHS U BEIPAOOTKE OOIIeH (TpymIoBoi) COIIOCTAaBJICHUS,
(hopMyTIBI CBA3U 90°, cBoasATCS K TTO3HLN CpaBHEHUS
TPUTOHOMETPUYECKHMX | 3HAYEHHUAM JUIS OCTPHIX PerynsiTuBHbBIE: 0OCO3HABATh KAYECTBO U
(byHKLII/Iﬁ yrijoB a v -a, YIJIOB; IIPABUJIA 3AIIMCHU YPOBCHb YCBOCHUA
(hopMyIIBI CIIOXKEHUS, (hopmyi npuBeAEeHUs Ilo3HaBaTeIbLHBIE: CO31ABATH CTPYKTYPY
(opmybl IBOAHBIX 1 [IpumeHATH GopMyIBI B3aMMOCBSI3€H CMBICTIOBBIX SIMHUILL TEKCTA
TIOJIOBHHHBIX YTJIOB, NPUBEICHHUS TIPH PELICHUN
(hopMmyInBl IPUBEICHUS | 3amau

106. CyMMa 1 pa3HoCTh [IpumensaTh npu DopMyIBl CyMMBI U KoMMyHUKaTHBHBIE: TIPOSIBIISITH dopmupoBaHue

curycoB. CymMMa u npeoOpa3oBaHUIX U Pa3sHOCTH CHHYCOB, CyMMBI | TOTOBHOCTB K OOCY>KJICHHIO Pa3HBIX TOUEK HaBBIKOB aHAJIN3a,
Pa3HOCTh KOCHHYCOB BBIYHCIICHHUAX Y pPa3HOCTH KOCHHYCOB 3peHust ¥ BbIpabOoTKe 0OIIel (TpynoBoii) COIIOCTABJICHUS,

(hopmyIBI CBA3H [TpumensaTh HopMyITBI TIO3HIN CpaBHEHUSA
TPUTOHOMETPUYECKUX | CYMMBI H Pa3HOCTH PeryisiTuBHBIE. 0CO3HABATH KAYECTBO U
(yHKIMI YyTIIOB a ¥ -3, | CHHYCOB, CYMMBI U YPOBEHb YCBOCHUS
(hopMyIIBI CITOXKEHUS, Pa3sHOCTH KOCHHYCOB Ha Io3HaBaTeIbHbIE: CO3/IABATH CTPYKTYPY
(hopMyIIBI IBOWHBIX U MPaKTHKE B3aMMOCBSI3eH CMBICTIOBBIX SIMHHIL] TEKCTA
TMOJIOBUHHBIX YTI'JIOB,
(hopMyJIbl IPUBEACHUS,
(hopMyJIBI CYMMBI U
Pa3HOCTH CHHYCOB,
CYMMBI U pa3HOCTHU
KOCHUHYCOB.

107. IIupamuna Kombunmnposa | OOBACHATH, KaKOH 3HaTh: MOHATHA KoMMyHUKAaTHBHBIE: IPOSIBIIATH DopMupoBaHue

HHBIA ypOK MHOTOTPaHHUK MpaMubl U ee TOTOBHOCTB K OOCY>X/ICHHIO Pa3HBIX TOUEK LIEJICBBIX YCTAHOBOK

Ha3bIBACTCS 3JIEMEHTOB, IO ! 3peHHs U BBEIPAOOTKE 00IIIeH (TpyIIoBOi) yaeOHOI
MPaMUIOHA U Kak 60KOBOI TOBEPXHOCTH U TIO3HILIIN JeATeIIbHOCTH
Ha3bIBAIOTCS €e TIOJTHOW TTOBEPXHOCTH PeryisiTuBHBIE: 0OCO3HABATH KAYECTBO 1
3JIEMEHTBHI, YTO Ha- TTPaMUIBI YPOBEHb YCBOCHUS
3bIBAETCS TUIOMIAIBI0 Ymets: pemats 3aaun o | Ilo3HaBaTesIbHBIE: CO3/1aBATH CTPYKTYPY
MOJIHOM (OOKOBO) TeMe B3aMMOCBSI3eH CMBICIIOBBIX €MHHIL TEKCTa
TIOBEPXHOCTHU
MApaMu bl

108. | IlpaBmibHas nupamuaa OOBSCHATH, KaKast 3HaTb: HOHATUS KoMMyHHKATHBHBIE : OPTaHM30BBIBATE U dopmupoBaHue
upaMu/ia Ha3bIBACTCS IIPaBWIBHOM UpaMUIbI U TIAHMPOBATH yIEOHOE COTPYAHHUECTBO C HaBBIKOB

MIPaBUJILHOM,
JTOKa3bIBaTh YTBEPXKIe-
HUE O CBOICTBax €€
60KOBBIX pEOEp U
OOKOBBIX I'paHel 1
TEOPEMY O TIOLIAAN
OOKOBOI MOBEPXHOCTH
MIPABIJILHOM MUPAMHU/IBI

€€ DJICMCHTOB
YMeTh: peuiaTth 3aga4uu 1no
TEMEC

YUYHUTENIEM H OJHOKJIACCHHUKAMHU.
Pery/siTuBHBIE: OTIpEeNIeIsTh
TIOCJIEZIOBATEILHOCTD IPOMEYTOUHBIX Leiel
C YY4ETOM KOHEYHOT'O pe3yJbTaTa, COCTABISTH
IUIaH MOCNE0BaTEeNbHOCTH JeHCTBUM.
To3HaBaTe/IbHBIE: yMETh OCYILECTBIST
aHaM3 00BEKTOB, CAMOCTOSATENBHO UCKATh U
0oTOMpaTh HeOOXOAUMYIO HH(HOPMALIHIO.

OpraHu3aIy U
aHanau3a CBOEH
JIeATEILHOCTH,
caMoaHaau3a u
CaMOKOPPEKIHU
yueOHOH
JIEeSITENLHOCTH




100.

Ypok 060011eHns 1
CHCTEMAaTH3alllH 3HAaHUH

o Teme «CHHYC, KOCHHYC

1 TaHI'€HC yTJia»

Ypok-
MIPaKTUKYM

JlokassIBaTh
TOXKIIECTBA, PUMEHSIS
pa3IUIHBIE METOIHI,
WCIIONB3YS BCE

DopMyIbl CYMMBI U

Pa3HOCTH CHHYCOB, CYMMBI

Y Pa3HOCTU KOCHHYCOB
[MpumensaTs hopmMyist

KoMMyHHKAaTHBHBIE. OpPTaHN30BBIBATh U
IUTAaHUPOBATH YIeOHOE COTPYAHUIECTBO
C YUHTEJIEeM H OJHOKIIACCHUKAMH.
PeryasiTuBHBIE: OTIpEICITATH

dopmupoBaHne
HaBBIKOB
OpraHU3aINA U
aHaJm3a CBOCH

n3y4eHHbIe (GOPMYIIBL. | CYMMBI H Pa3HOCTH MOCTIE0BATENIBHOCTh IPOMEXKYTOUHBIX JeSITeIbHOCTH,
CUHYCOB, CYMMBI 1 Lesel ¢ yueToM KOHEUHOTro pe3yibTaTa, | caMOaHaIu3a U
Pa3HOCTH KOCHHYCOB Ha COCTaBJIATH IJIaH MOCIIEI0BATENBHOCTU CaMOKOPPEKIUU
MIpaKTHUKeE JIeHCTBUM. yueOHOM
Ilo3HaBaTenbHbIE: yMETh OCYIIECTBISATE | AEATEIBHOCTH
aHalu3 00bEKTOB, CAMOCTOSATENIEHO
HCKaTh U OTOMPATh HEOOXOTUMYIO
nHPOPMALHIO.

110. KonTpoabHas padora Ne Jloka3bIBaTh DopMyIIBl CyMMBI U KomMyHHKaTHBHBIE: pETYITHPOBATH ®opMupoBaHue
5 no anredpe «Cunyc, TOXJIECTBA, IPUMEHSAS | Pa3sHOCTH CHHYCOB, CyMMBI | COOCTBEHHYIO JESITEIFHOCTD HaBbIKa
KOCHHYC M TAHT€HC pa3Nnu4HbIE METOMBI, U Pa3HOCTH KOCHUHYCOB MOCPEACTBOM NMUCHMEHHOM pedn caMoOaHalm3a u
yriaa» UCTIONB3Ys BCE ITpumensaTh HopMyITBI PeryisiTuBHBIE: OIICHUBATH JJOCTUTHYTHIH | CAMOKOHTPOJIS

U3y4deHHbIE (POPMYIIBL. | CyMMBI H Pa3HOCTH pe3ysbTat
IIpumensTH BCe CHUHYCOB, CYMMBI I Io3naBaTenbHbIe: BLIOUpATh HanboIee
H3y4eHHbIE CBOIICTBA M | Pa3HOCTU KOCHHYCOB Ha 3¢ eKTUBHBIE CIIOCOOBI PEIICHHS 3a/1a91
(dhopmyibl IpH MIPaKTHKe
pelIeHNH IPUKIaTHBIX
3aja4 U 3a71a4
MOBBILIEHHON
CJIOKHOCTH

111. VpaBuenue COSX = a Ymerts HaxoauTh | OmpeneneHue KomMmmyHuKaTuBHBIe: BHICTYIIMBAaTE MHEHHE | DOpMUpOBaHUE
apKCHHYC, apKKOCHHYC, | apKKOCHHYCa YHCIIa, YJICHOB KOMAHIbI, HE TiepeOrBas . CTapTOBOM
ApKTaHT€HC (hopmyiy perieHus PerysisiTuBHBI€: IPOrHO3UPOBATH PE3YJIBTAT | MOTHUBAIMHU K
JIEWCTBUTEIILHOTO ypaBHEHHs COS X=a, YCBOEHHS MaTepraia, OTpeesITh N3y4YEHUIO HOBOTO
qicIa, IPaMOTHO | YacCTHBIE CIy4al PELICHUS] | MPOMEKyTOUHBIE IIEITH
dhopmymupyst ompe- | ypaBHEHUs Ilo3HaBaTeIbHBIE: OCYLIECTBIISITH
nenenue. [lpumensts | (COS x=1, COS x=-1, CpaBHEHHE 1 KITaCCH(PHKALIHIO TI0 33/IaHHBIM
hopmyb s | cos x=0) KpUTEpHsIM. YMETh aHATTU3UPOBATH OOBEKTHI
HaxoXJeHus KopHel | Pemats npocreiiue C BBIZICJICHUEM ITPU3HAKOB.
YpaBHEHMH COSXx = & | TPUTOHOMETPHUYECKUE

ypaBHEHHS BUAA
COS x=a

112. | YceuénHas nupamMuzaa OOBSICHATD, KaKOH 3HaTh: NOHATUSA KomMmyHukaTHBHBIE : Opranu3oBbiBaTh | DopMupoBanue
MHOTOTPaHHUK YCEUeHHOH MUpaMuabl U W IUTaHUPOBATh y4eOHOe LIEJIEBBIX YCTAaHOBOK
Ha3bIBAETCS YCEUEHHOHN | €e DIIEMEHTOB, COTPYAHUYECTBO C YUUTENEM U yueOHOH
MUPaMUI0H U Kak NPaBHJILHOM yCeUEeHHOM OJIHOKIJIACCHUKaMHU. JESTEIbHOCTH
Ha3bIBAIOTCS €& npaMubl U ee anodemsl; | PerynsiTuBHBIE: onpenensTh ®dopmHpOBaHUE
AIIEMEHTHI, JOKA3bIBATh | JOKA3aTEIBCTBO TEOPEMBI | TOCIIEAOBATEIHLHOCTH IIPOMEKYTOTHBIX HaBBIKOB
TEopeMy O IUIOIIan 0 TpaHAX yCeYeHHOU IeJIel ¢ y4eTOM KOHEUHOTO pe3yiIbTaTa, | OCO3HAHHOTO

6OKOBOH TTOBEPXHOCTH

MUPaMHIBL; GOpMyITy

COCTaBJIATH IIJIaH ITOCIICA0OBATCIBHOCTHU

BbIOOpa Hamboiee




IIPaBWIBHOM
yCeUEHHOUN MUPaMU/IbL;
pemaTh 3a/1a4u Ha
BBIYHCIICHUC U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIC C
MUPaMUJIaMHU, & TAKKe
3a7]a4M Ha ITIOCTPOCHUE
CEUEHUI NMUpaMu] Ha

Iomanan 00KOBOM
MMOBEPXHOCTH YCEUCHHOM
TTHUPAMHIBI

YMeTh: peraTh 3a1a4u 1o
TeME

IEUCTBUI.

Ilo3HaBaTeNbHbIE: yMETH OCYIIECTBIIST
aHaIu3 00BEKTOB, CAMOCTOSTEIBEHO
HCKaTh U OTOMPATh HEOOXOTUMYIO
nHdopmanuro.

3¢ dexTruBHOTO
crioco0a penieHus

qepTexe
113. VYpaBuenue COSX = a Ymers HaxonuTh | OmpeneneHue KomMyHnKaTuBHBIe: BRICTYIINBATG MEHeHHE | DopMupoBaHue
apKCHHYC, aDKKOCHHYC, | apKKOCHHYCa YHCJIa, YJICHOB KOMAH/IBI, HE IIepeOnBas . CTapTOBOM
apKTaHT€HC (hopmyy pereHus PerynsiruBHBIC: IPOrHO3UPOBATH PE3Y/AbTAT | MOTHBALMH K
JEHCTBUTENLHOIO ypaBHEHHs COS X=a, YCBOEHHS MaTepHaa, OIpe/IeIaTh HM3Y4EHHUIO HOBOTO
4Hcia, TPaMOTHO | YacTHBIE CIy4YaH PEHICHUST | MPOMEKYTOUHBIE IEH
tdopmynupys omnpe- | ypaBHEHHs IozHaBaTenbHBIE: OCYIIECTBIITH
nenenue. Ilpumensrts | (COS x=1, cOS x=-1, CpaBHEHHE 1 KIIACCHU(DHIKALIHIO T10 33 /[aHHBIM
hopmyIbI st | €oS x=0) KpUTEpHsIM. YMETh aHATTU3UPOBATH OOBEKTHI
HaxoXJeHUs1  KopHel | Pemats npocreiiue C BBIZICJICHUEM TIPU3HAKOB.
YpaBHEHMH COSx = & | TPUTOHOMETpPUYECKUE
ypaBHEHHS BUAa
COS x=a
114. YpaBuenne COSX = a Ypok- Ymets HaxoauTh | Ompesenenue KoMMyHHKaTHUBHBIE: BBICTYIIIMBATH MHEHHE | DOpMUpOBaHUE
JUCKYCCHS apKCHHYC, apDKKOCHHYC, | apKKOCHHYCa YHCJa, YJICHOB KOMAHJIBI, HE TIepeOnBas . CTapTOBOM
apKTaHT€HC (hopmyity perieHus PerynsirnBHBIE: IPOrHO3UPOBATH PE3yAbTaT | MOTUBALMH K
J€HCTBUTENBLHOIO ypaBHEHHs COS X=a, YCBOEHMS MaTepHaa, OIpe/eIsITh HU3Yy4EHHUIO HOBOTO
4ycia, TPaMOTHO | YacTHBIE CIy4YaH PEHICHUS] | MPOMEKYTOUHBIE IEH
(opmymupys omnpe- | ypaBHEHHs Io3HaBaTenbHBIE: OCYIIECTBILTH
nenenue. Ilpumensts | (COS x=1, COS x=-1, CpaBHEHHE 1 KIIACCU(DHKALIHIO T10 33 /[aHHBIM
hopmyb s | cos x=0) KpUTEpHsIM. YMETh aHATTU3UPOBATH OOBEKTHI
HaxoXJeHus1 KopHel | Pemats npocreiimue C BBIZICTICHUEM ITPU3HAKOB.
YpaBHEHMH COSXx = & | TPUTOHOMETPHUYECKUE
ypaBHEHHS BUAA
COS x=a
115. CummeTpus B Vpok-nekuus | OOBSICHITH, KaKue KoMmyHuKaTuBHbBIE: OTIpeenaTh 1enu u | PopMupoBaHue
IIPOCTPAHCTBE TOYKH Ha3bIBAIOTCS OOBACHATD, KAKHE TOUKH (YHKINN Y9aCTHUKOB, CIIOCOOBI YCTOHYUBOU
CUMMETPUYHBIMU Ha3bIBAIOTCS B3aUMO/ICHCTBYS; IUIAHUPOBATh O0IIHe MOTHBAIUH K
OTHOCUTEJILHO TOUKU CUMMETPUYHBIMHU CrocoObI paboThI; 0OMEHUBATHCS po0IeMHO-
(IpsAIMOH, MIOCKOCTH), | OTHOCUTEIBHO 3HAaHUSMH MEX]Y YJI€HaMU IPYIIbI sl | TTOUCKOBOM
YTO Takoe HeHTp (0Ch, | TOUKHU(IIPSMOH, HNPUHATHS 3PPEKTUBHBIX COBMECTHBIX JESTEIbHOCTH
TUIOCKOCTh) IUIOCKOCTH, 4TO TaKOe peIleHH.
CUMMETPHUU (PUTYPBHI, eHTP(0Ch, PeryasituBHBIe: JOPMHUPOBATH IIETIEBBIC

MIPUBOAUTH IIPUMEPHI
(buryp, obsiagaronmx

TUTOCKOCTH ) CHMMETPHH
(hurypH1, IPUBOTIUTH

YCTaHOBKH Y4eOHO IesATeNbHOCTH,
BBICTpaUBaTh M0OCJIEA0BATEIbHOCTD




dJIeMEHTaMHU
CUMMETPHH, & TAKIKE
TIPUMEPEI CHMMETPHHA B
aApXUTEKType, TEXHUKE,
IpUPOJIE

npuMepsl Guryp,
00JIaIafOIINX dJIEMEHTAMH
CHMMETPHH, & TAKXKE
MPUMEPbI CHMMETPHHU B
apXUTEKTypE, TEXHUKE,

HEOOXOIUMBIX OTICPAITHA.
Io3HaBaTenbHBIE: OCYIIECTBIIATH
CpaBHEHHE U KIACCU(PHUKALIHIO TIO
3a/IaHHBIM KPUTEPHIM

HpUpOJE.
116. | [onsTHE NMPaBUILHOTO OOBSICHATD, KaKOH 3HaTh: IOHSTHE KommyHnukarusHble: onpenensts uenu 1 | @opmupoBanne
MHOTOTpaHHHKA MHOTOTPaHHUK NPaBHIBHOTO (YHKIIUM y4aCTHUKOB, CIIOCOOBI YCTOMYUBOMN
Ha3bIBaCTCS MHOTOTPaHHUKA; MSTh B3aUMO/ICHCTBYS; INIAHUPOBATh OO0IIHe MOTHBAIMH K
NPaBHJIbHBIM, BUJIOB MIPaBUIIBHBIX CII0CO0BI pabOThl; 0OMEHHBATHCS npoOIeMHO-
JIOKa3bIBaTh, YTO HE MHOTOIPaHHHUKOB 3HAHMUSAMH MEXKIY WICHAMH TPYIIIBI Ul | TIOMCKOBOM
CYIIECTBYET YMeTs: pemarts 3a1au M0 | MPHHATHA () (HEKTHBHBIX COBMECTHBIX JEATeIBHOCTH
MPaBHIBHOTO TeMe pELICHUH.
MHOTOTPaHHHKA, PerysisiTuBHbIe: popMHUPOBATH 1IEIEBbIC
TpaHsIMH KOTOPOTO YCTaHOBKH y4eOHOH NesTeNHOCTH,
SIBJISTFOTCSI TIPAaBUIIBHBIC BBICTPaNBaTh MOCIIEAOBATEIHLHOCTD
n-yrOJBHUKY TIpH 11 > 6 HEOOXOMMBIX ONepanuii.
Ilo3HaBarenbHBIE: OCYLIECTBIIATH
CpaBHEHHUE U KIACCU(UKALIHIO 110
3aJ]aHHBIM KPUTEPHUSIM
117. Vpagrenue SINX = @ Ymers HaxoauTh | OnpeneneHue apKCHHyca KoMMyHHUKaTHBHBIE: TIPOSIBIITH DopMHpOBaHHUE
apKCHHYC, apKKOCHHYC, | 4ucia, GOPMYIy PEIICHUs. | FOTOBHOCTb K OOCY)KICHHIO Pa3HBIX TOUEK HaBBIKOB aHAJIN3a,
apKTaHT€HC ypaBHEHUs SiN x=a, 3peHus1 ¥ BBIpaOOTKe 0OIIel (TpyIoBoii) COIIOCTaBIICHUS,
JIEWCTBUTEIILHOTO YaCTHbIC CITydan PEIICHUS | TO3WLIMH CpaBHEHUSA
qicIa, TpPaMOTHO | ypaBHEHHUS PeryisiTuBHbBIE: 0CO3HABAaTh KAYECTBO
hopmynupys ompe- | (sin x=1, sin x=-1, YPOBEHb YCBOCHUS
nenenue. I[lpumensts | Sin x=0) Ilo3HaBarebHbIE: CO31ABATH CTPYKTYPY
(hopmyb i | Pemars npocreiimme B3aMMOCBSI3eH CMBICIIOBBIX SIMHHI] TEKCTA
HaxOXJCHUS  KOpHEH | TPUrOHOMETPHUYECKHE
ypaBHeHHii Sinx = a ypaBHEHHUsI BUzia
sin x=a
118. Vpasrenue SINX = @ Ymers HaxoauTh | OnpeneneHue apKkCUHyca KoMMyHHUKAaTHBHBIE: TIPOSIBILITH DopMHpPOBaHHUE
apKCHHYC, apKKOCHHYC, | 4Ucia, GOPMYITy PEIICHUS. | FOTOBHOCTb K OOCY)KIEHHIO Pa3HBIX TOUEK HaBbIKOB aHAJIN3a,
apKTaHTeHC ypaBHEHUs SiN x=a, 3peHust U BbIpabOTKe 00MIei! (TpyIIoBoi) COIIOCTaBIICHUS,
JEeHCTBUTEIILHOTO YJaCTHbIE CIIy4au PELICHUs] | MO3ULIMU CpaBHEHUS
4icIa, TPaMOTHO | ypaBHEHHUS PerysiiTHBHBIC. 0CO3HABATH KAYECTBO U
tdopmynupys ompe- | (sin x=1, sin x=-1, YPOBEHb YCBOCHUS
nenenue. I[lpumensrts | Sin x=0) Io3naBaTenbHBIE: CO31aBATE CTPYKTYPY
¢dhopmyb quis | Pemars npocreitmme B3aMMOCBS3EH CMBICTIOBBIX EIMHUIL TEKCTA
HaxOXJEHUS  KOpHEH | TPUrOHOMETPHUYECKHE

ypaBHeHWii Sinx = a

ypaBHeHI/ISI BHUaa
sin x=a




119. YpaHenue sinXx=a Ypoxk-urpa Ymeth HaxoauTh | OmpeneneHue apkCUHyCa KoMMyHUKaTHBHBIE: TIPOSIBILSITH dopmupoBaHne
apKCHHYC, apKKOCHHYC, | 9HCIIa, (JOPMYITy PEIICHHS | TOTOBHOCTb K OOCYKIEHHIO Pa3HBIX TOUEK HaBBIKOB aHAJIN3a,
apKTaHTEeHC ypaBHEHUs SiN x=a, 3peHws U BEIPaOOTKE 00IIei (TpyIIoBoi) COIIOCTAaBJICHUS,
JIEWCTBUTEIILHOTO YaCTHbIC CITydan PEIICHUS | TO3ULIMH CpaBHEHUS
qucia, TPaMOTHO | ypaBHEHHUS PerynsituBHBIE: 0OCO3HABaTh Ka4eCTBO U
bopmynupys ompe- | (sin x=1, sin x=-1, YPOBEHb YCBOCHUS
nenenue. Ilpumensts | Sin x=0) Ilo3naBaTenbHBIE: CO31aBATH CTPYKTYPY
(hopmyibt s | Pemats nmpocreifiue B3aUMOCBA3€ll CMBICIIOBBIX €/IUHUL] TEKCTa
HaXOXXIEHUS  KOpHEH | TPUrOHOMETPHUYECKHUE
ypaBHeHHii Sinx = a ypaBHEHHsI BU/ia

sin x=a
120. [TousATHE IPaBIIIFHOTO OOBACHATD, KAaKOH 3HAaTh: IOHATHE KomvynukaruBHsble: onpenensats nenn 1 | opmupoBanue
MHOTOTPaHHHKA MHOTOTPaHHUK MPaBHIBHOTO (YHKIIMN Y9aCTHUKOB, CIOCOOBI YCTOHYNBOM

Ha3bIBACTCS MHOTOTPaHHUKA; MSTh B3aUMO/ICHCTBYS; INIAHUPOBATh O0IIHE MOTHUBALUH K
MPaBHJIbHBIM, BUJIOB IIPaBIIIBHBIX CHoCcoObI paboTHI; 0OMEHUBATHCS po0IeMHO-
JIOKa3bIBATh, UTO HE MHOTOTPaHHHUKOB 3HAHMUSAMH MEKAY WICHAMH TPYIIIbBI U1 | TIOMCKOBOM
CYIIECTBYET YMeTs: pemarts 3ajaui 0 | MPHHATHA () (PEKTHBHBIX COBMECTHBIX JEATeIIBHOCTH
[IPaBUIILHOTO TeEME pELICHUMN.
MHOT'OTPaHHHKA, PerynsituBHbI€e: popMHUPOBATH 11€IEBbIC
rpaHs MU KOTOPOTO YCTaHOBKH Y4eOHOI! JesITeIbHOCTH,
SIBJISIFOTCSI TTPaBUIIbHBIC BBICTPAaUBaTh MOCIEA0BATEILHOCTD
n-YTOJILHUKH TIpH 1 > 6 HEOOXOIMMBIX Olepanuii.

ITo3HaBaTeIbHBIE: OCYIIECTBIATH

CpaBHEHHUE U KJIACCU(PHUKAIUIO 10

33J]aHHBIM KPUTEPHUSIM

121. Vpasnenne Ig X = a Ymerts HaxonuTh | OmpeneneHue KommyHuKaTHBHBIE: CTOCOOCTBOBATH dopMupoBaHue
apKCUHYC, apKKOCHHYC, | apKTaHI'€HCa YHCIIa, (hOpMUPOBAHUIO HAYYHOTO yCTOHYNBOMH
ApKTaHT€HC (hopmyity perieHus MHPOBO33PEHHSI. MOTHUBAILUH K
JIEWCTBUTEIILHOTO ypaBHeHHS tg x=a PeryisiTuBHBIe : OIIEHHBATH BECOMOCTD po0IeMHO-
qHcia, rpamotHO | ITpumensTs popmyry MIPUBOJIMMBIX JIOKa3aTeIbCTB U MIOUCKOBOH
hopmynHpys ompe- | peuIeHus ypaBHEHUS paccyXIeHui. JeSITeIbHOCTH
nenenue. [lpumensars | tg x=a ans penieHus Ilo3HaBaTe/IbHBIE: OCYIIECTBIATh
(hopMyIIBI JUIS | ypaBHEHHUH paclIMpeHHbIH TOUCK HH(OpMaLuK ¢
HaXOXXICHUS  KOpHel HCTIONB30BaHUEM PECYpPCOB OMOINOTEKH,
ypaBHEHUU tg x = a 00pa30BaTENFHOIO IPOCTPAHCTBA

POJHOrO Kpas
122. Vpasnenne Ig X = a VYpok- Ymets HaxoauTh | OmpeneneHue KommyHuKaTHBHBIE: CTIOCOOCTBOBATH ®dopMHpOBaHHE

JUCKYCCHS apKCHHYC, apKKOCUHYC, | apKTaHI€HCa YHCIa, (hOpMUPOBAHUIO HAYYHOTO ycToiunuBoi
apKTaHTe€HC (dhopmyiy perieHus MHPOBO33PEHHSI. MOTHUBAIUH K
JIEUCTBUTEIILHOTO ypaBHeHHS tg x=a PerynsiruBHbBI€ : OLIEHUBATh BECOMOCTh po0IeMHO-
Yiucna, rpamoTHO | IIpumensTs popmymy NPUBOAMMBIX JI0Ka3aTeIbCTB U MIOMCKOBOM
hopmynHpys ompe- | pemieHns ypaBHEHUS paccyXIeHui. JeSITeTbHOCTH
nenenue. llpumenATs | tg X=a Ui pemeHus Io3HaBaTenbHbIE: OCYIIIECTBIIATD

(hopmyb JUTST

YpaBHEHUM

pacIpeHHbIH MONCK HHPOPMAIINH C




HaxOXXIEHUS  KOpHEH
ypaBHEHUM tJ x = @

HCTIOJIb30BaHNUEM PECYpCOB OMOIMOTEKH,
00pa3oBaTeIbHOTO POCTPAHCTBA
POZHOTO Kpasi

123. ONeMeHTH CHMMETPUHT Hcnonp3oBaTh OOBACHATD, KaKOH KomMyHHKAaTHBHBIE: TIPOSBIATH dopmupoBaHHe
MPaBUIBHBIX KOMIIBIOTEPHBIE MHOTOIpaHHHK TOTOBHOCTB K OOCYXICHHFO Pa3HBIX TOUEK LIENIEBBIX YCTAHOBOK
MHOTI'OI'PaHHHUKOB MPOTrpaMMBbI NIPH Ha3bIBAETCS MPABUIIBHBIM, | 3peHUS M BRIPAOOTKeE OOLLEH (IPyIIoBOii) yueOHOM

U3y4CHUH TeMBbI JIOKa3bIBaTh, UTO HE TIO3ULIUH JeSITeIbHOCTU
«MHOTrOrpaHHUKIDY CyIIEeCTBYET NPaBUIbHOrO | PeryiasiTmBHBIE: 0CO3HABATh KA4E€CTBO U
MHOTOTPaHHMKA, TPAHAMU | YPOBEHb YCBOCHUS
KOTOPOTO SIBIISIIOTCS Ilo3HaBaTebHBIE: CO3aBaTh CIPYKTYPY
MPaBUJIbHBIE N-yTOJBHUKHN | B3aHMOCBS3€H CMBICIIOBBIX S/JUHUI] TEKCTA
pu N>6;
OOBICHATH, KAKHE
CYLIECTBYIOT BHJBI
MPaBUIBHBIX
MHOTOIPaHHHUKOB H
KaKMMU 3JIEMEHTaMH
CUMMETPHUU OHU
0051aaoT.

124, KontpoabsHas padora Ne Pemats 3anauu Ha HayunTecs npuMeHATh KomMyHukaTuBHbIe : opraHn3oBbiBaTh U | DopMupoBaHue
4 o reoMeTpuHU BBIUUCIICHHE U proOpeTeHHbIe 3HAHNU, IUIAaHUPOBATh Y4eOHOE COTPYIHUYECTBO | HABBIKOB
«MHOrorpaHHUKI JI0Ka3aTeNnbCTRO, YMEHHS, HaBbIKH B C YUMTENEeM U OJHOKJIACCHUKAMHU. OpraHu3aIy U

CBSA3aHHbIE C IPU3MOM, | KOHKPETHOU AEATEIbHOCTH | PerysisiTMBHBIC: OIIpEENTh aHaju3a cBoe
pelaTh 3aa4u Ha MOCIE0BATENBHOCTD IPOMEKYTOUHBIX JESTENBHOCTH,
BBIUUCIIEHHUE U LeNed ¢ y4eTOM KOHEYHOro pe3yibTaTa, | caMOaHalIu3a U
JI0Ka3aTeNbCTBO, COCTaBJIATSH IIaH MOCIE0BATENBHOCTU CaMOKOPPEKIHUU
CBSI3aHHBIE C IEUCTBUIL. yaeOHOI
MUpaMHUIaMU, a TAKKE Ilo3naBaTenbHbIE: YMETh OCYIIECTBIATh | AEATEILHOCTH
3aJjauu Ha OCTPOECHUE aHaIu3 00bEKTOB, CAMOCTOSITEIEHO

CEYEHUI Nupamuj Ha WCKaTh U OTOMPATh HEOOXOIUMYIO

yepTrexe HHPOPMALHIO.

125. Pewenue YMers pelaTth Hekoropsie Bujibl KomMyHHKaTHBHBIE: CTTOCOOCTBOBATH DopMupoBaHue
TPUTOHOMETPUIECKHUX TPUTOHOMETPHUYECKHE TPUTOHOMETPUIECKHUX (OpMHPOBAHUIO HAYYHOTO yCTOHYMBOH
YpaBHEHUN YPaBHEHHUS: JUHEHHBIE | YPaBHEHUI MHPOBO33PEHHUS. MOTHUBALIMK K

OTHOCUTEIILHO CUHYyca, | PemaTts npocreiimue PerysiiTUBHBIE : OLIEHUBATh BECOMOCTh pobIeMHO-
KOCHHYCa, TAHT'€HCa TPUTOHOMETPHUIECKHE MIPUBOIMMBIX JIOKa3aTeIbCTB U MTONCKOBOH
yrna (4ucna) YpaBHEHHS, KBaJpaTHbIE paccyXIeHui. JEeSITEIbHOCTH

YpaBHEHUSI OTHOCUTEJIBHO
OJIHOM 13
TPUTOHOMETPUUECKHUX
(hyHKIHHA, OTHOPOIHBIC U
HE OJTHOPOJTHBIC
YpaBHeHus

ITo3naBaTenbHbIE: OCYIIECTBIATH
pacIIMpeHHbIH ONCK HH(OpMaLuy ¢
UCIIONIb30BAaHHEM peCypcoB OMOINOTEKH,
00pa3oBaTeIbHOrO IPOCTPAHCTBA
POIHOTO Kpast




126. Pemenne YmeTs pemiathb Hexotopsie Buabl KoMMmyHHKaTHBHBIE: CTTOCOOCTBOBATH dopmupoBaHne
TPUTOHOMETPUYECKHUX TPUTOHOMETPHUYECKHE TPUTOHOMETPUYECKHX (hOpMHPOBAHUIO HAYYHOTO YCTOMYMBOH
YpaBHEHUU YpaBHEHHUS: TUHENHBIE | YpaBHEHUI MHPOBO33PEHHUS. MOTHUBALUH K

OTHOCHTENIBHO CUHYCa, | PemaTs mpocTeiimue PerynsiruBHbI€ : OLICHUBATH BECOMOCTD po0IeMHO-
KOCHHYCa, TAHT'€HCa TPUTOHOMETPUYECKHE MPUBOAUMBIX JIOKa3aTeIbCTB U MOUCKOBOH
yria (ducna), ypaBHEHHUS, KBaJpaTHbIE paccyXIeHui. JeSITeIbHOCTU
CBOJIAIIMECS K ypaBHeHUs oTHOcUTeNbHO | Ilo3HaBaTenbHBIE: OCYIIIECTBIATD
KBaJJPaTHBIM OJTHOM U3 pacIIMpeHHbIH OUCK HHOpMaLuK ¢

TPUTOHOMETPUIECKUX UCIIONIb30BAaHHEM PECYpPCOB OUOINOTEKH,

(yHKIMI, OZTHOPOAHBIE U 00pa3zoBaTeIbHOrO IPOCTPAHCTBA

HE OJHOPOJIHBIE POJHOrO Kpas

YpaBHEHHS

127. Pemenne Ypok- YmMmeTs pemathb HexoTtopsie Buabt KomMyHuKaTHBHBIE: CTTOCOOCTBOBATH ®dopMupOoBaHHe
TPUTOHOMETPUYECKHUX MPaKTUKyM TPUTOHOMETPHUYECKHE TPUTOHOMETPUYIECKHUX (hOpMUPOBAHUIO HAYIHOTO yCTOMUUBON
YpaBHEHHH YPaBHEHHUS: TMHEHHBIE | ypaBHEHUN MUPOBO33PEHUS. MOTHBAIUH K

OTHOCHTENIBHO CUHYCa, | PemaTs mpocTeiimue PerynsituBHBIE : OLICHUBATH BECOMOCTh po0IeMHO-
KOCHHYCa, TAHT'€HCa TPUTOHOMETPUYECKHE IMPHUBOAMUMBIX TOKAa3aTeIbCTB U TTOMCKOBOM
yria (ducna), ypaBHEHHUS, KBaJpaTHbIE paccyXIeHui. JeSITeIbHOCTH
CBOJIAIINECS K ypaBHeHUs oTHOcUTeNbHO | Ilo3HaBaTenbHBIE: OCYIIIECTBIATh

KBaJpaTHBIM U APYTUM | OJHOH U3 paclIMpeHHbIH TOUCK HH(OpMaLuK ¢

anredpanyeckum TPUTOHOMETPUIECKHUX HCTIONB30BaHUEM PECYpPCOB OMOIHOTEKH,

YpaBHEHUSM IOCIIE (hYHKIMH, OHOPOIHBIC U 00pa3zoBaTeNLHOTO MPOCTPAHCTBA

3aMEHBI HEM3BECTHOTO, | HE OJXHOPOJIHBIE POJHOrO Kpas

CBOJSIIMECS K YpaBHEHHS

MPOCTEHIINM

TPUTOHOMETPUYECKHM

YpaBHEHHSIM MOCTIE

pasnokeHus Ha

MHOXHTEIH.

128. 3auét Ne 3 o reomeTpun | Ypok-3a4ér Hcnonb3oBath HayunTbcs npuMeHATH KomMmyHuKaTUBHBIE : OpraHn30BeIBaTh 1 | DopMupoBanue

«MHOTOTpaHHUKIDY KOMITbIOTEPHBIE nproOpeTeHHbIe 3HAHNUS, IUTAHUPOBATh yUeOHOE COTPYAHUYECTBO | HABBHIKOB
MIPOTPaMMBI TIPH YMEHHS, HaBbIKH B C YUHTENEM U OJHOKJIACCHUKAMHU. OpraHu3aIy U
N3yYCHUH TeMBbI KOHKPETHOH JIeATeIFHOCTH | PeryiasiTuBHbIE: OIIpeIeaTh aHanM3a cBoeH
«MHOTOTpaHHUKIDY MOCIIEI0BATEIBHOCTD IPOMEXKYTOUHBIX JeSITeIbHOCTH,

IesIelt ¢ y4eTOM KOHEUHOTo pe3yibTaTa, | caMOaHajIu3a U
COCTaBJIATH IJIaH [IOCIE0BATENBHOCTU CaMOKOPPEKIHUU
JieficTBUIL. yueOHOH
Ilo3naBaTenbHbIE: YMETh OCYIIECTBIIATh | AEATENILHOCTH
aHaiau3 00bEKTOB, CAMOCTOSTEIEHO

UCKaTh M OTOUPATh HEOOXOAUMYIO

nHdopmanuio.

129. Pewenue YMers pelath Hekoropseie Buibl KomMyHHKaTHBHBIE: CTTOCOOCTBOBATH dopMupoBaHue
TPUTOHOMETPHUIECKHUX TPUTOHOMETPHUIECKHE TPUTOHOMETPHUIECKHUX (OpMHUPOBAHUIO HAYIHOTO YCTOHYMBOH
YpaBHEHUH YPaBHEHHUSI: IUHENHBIE | YpaBHEHUIL MHPOBO33PEHMUSL. MOTHBALIMH K




OTHOCHUTECIIBHO CUHYCA,

Pemats npocreiinue

Pel"y.]'lﬂTl/lBHl)le : OICHUBAaTh BECOMOCTH

poOIeMHO-

KOCHHYCa, TAHT€HCa TPUTOHOMETPUIECKHE MPUBOAMMBIX JOKA3aTeIbCTB U TIONCKOBOM
yria (Jucna), ypaBHEHHS, KBaIpaTHbIC paccyxIeHuUI. JEATEIBHOCTH
CBOZISIIIIAECS K ypaBHeHHs oTHOCHTENbHO | Ilo3HaBaTe/IbHBIE: OCYIIECTBIATh
KBaJPaTHBIM U APYTUM | OJHOH U3 pacIIMpeHHbIH OUCK HHOpMaLuK ¢
anredpanyeckum TPUTOHOMETPUYIECKUX UCIIONIb30BAaHHEM PECYpPCOB OUOINOTEKH,
YpaBHEHUSIM TOCTIE (hyHKIMI, OZTHOPOAHBIE U 00pa3zoBaTeIbHOr0 IPOCTPAHCTBA
3aMEHBl HEU3BECTHOTO, | HE OJHOPOIHEBIE POJHOTO Kpas
CBOJIAIIMECS K ypaBHEHHUS
MPOCTENIINM
TPUTOHOMETPHUIECKIM
YpPaBHEHHSIM TIOCTIC
pasnoXeHUs Ha
MHOXKUTEIH.
130. Ypok o6o0mmeHus u Ypoxk- YMers peath ANTOpUTM peLeHUs KoMMyHUKAaTHBHBIE : OPraHU30BbIBaTh U | POpMUpOBaHUE
CHCTeMaTH3allIH 3HAHNH COPEBHOBAaHME | TPUTOHOMETPUUECKHE MPOCTEHIINX IUITAHUPOBATh Y4€OHOE COTPYIHNYECTBO | HABBIKOB
0 TeMe YpaBHEHUS: JIUHEHHBIE | TPUTOHOMETPHUUECKUX C YUMTENEeM U OJHOKJIACCHUKAMHU. OpraHu3aIy U
«TpuroHomerpudeckue OTHOCHTEJIBHO CHHYCa, | HEPaBEHCTB M YpaBHCHUH. | PeryJsiTMBHbIE. OTIpECNIATh aHaJi3a CBOeH
YpaBHEHUS» KOCHHYCa, TAHT'€HCa Pemats npocreifine MIOCTIEI0BATEIBHOCTh IPOMEKYTOUHBIX JeSITeIbHOCTH,
yria (4ucna), TPUTOHOMETPUYECKHE Lesiel ¢ yueToM KOHEYHOTO pe3ysbTara, | caMOaHalu3a u
CBOJIAIINECS K HepaBeHcTBa U ypaBHEHHs | COCTaBJIATH IUIaH MOCIIEIOBATEIBHOCTU CaMOKOPPEKIUU
KBaJIpaTHBIM U IpYTUM JIeHCTBUI. yaeOHoI
anredpandecKuM Ilo3HaBaTeIbHbIE. YMETh OCYIECTBIATh | JESTEIBHOCTH
YpaBHEHHSM II0CTIE aHaIu3 00bEKTOB, CAMOCTOSITEIEHO
3aMEHbI HEN3BECTHOTO, UCKaTh M OTOMPATh HEOOXOANMYIO
CBOISIIIMECS K nHpopmanuio.
MPOCTEHIINM
TPUTOHOMETPHUIECKUM
YpaBHEHHSIM T0CTIE
pa3nokeHus Ha
MHOXHTEIH.
131. IloBropenue TeMsl: Ilepeuncnarts Ymets 06001mate 1 KomMmyHuKaTUBHBIE : OpraHn30BeIBaTh 1 | DopMupoBanue
«AKCHOMBI CTEPEOMETPHID OCHOBHBIE (DUTYPHI B CHUCTEMaTH3HPOBAThH IUTAHUPOBATh yUeOHOE COTPYAHUYIECTBO | HABBIKOB

MPOCTPaHCTBE (TOUKA,
npsiMasi, III0CKOCTB),
(hopMyIHpOBaTH TPU
aKCHOMBI 00 uX
B3aUMHOM
PaCIIOJIOKCHHUH U HJI-
JFOCTPUPOBATH ATH
AKCHOMBI [IPUMEPaMHU
W3 OKpYyKarolen
00CTaHOBKHU

3HAHMSI 110 TIPOIICHHBIM
TE€MaM U UCII0/Ib30BaTh UX
IIPY PELLIECHUU IPUMEPOB U
3az1ad.

C YUHTENEM U OJHOKJIACCHUKAMHU.
PerynsirmBHBIE: ONIpeeNaTh
MOCIE0BATENIBHOCTD IPOMEKYTOUHBIX
Lenel ¢ yueToM KOHEUHOro pe3ynbTara,
COCTaBJIATH IJIaH MOCIE0BATENBHOCTU
JieficTBUIL.

Io3naBaTenbHbIE: YMETh OCYIIECTBIISATh
aHa3 00BEKTOB, CAMOCTOSATENIFHO
HCKaTh U OTOMPATh HEOOXOTUMYIO
HHPOPMALHIO.

OpraHu3aIu u
aHanau3a CBOeH
JIeATEILHOCTH,
caMoaHaau3a u
CaMOKOPPEKIHU
yueOHOH
JEeSITENLHOCTH




132. TIoBTOpEHHE TEMBIL: Pemats 3agaun Ha Ymers 0600maTh 1 KoMMyHHKaTHBHBIE : OPraHU30BEIBATH I ®dopmuposanue
«ITapannensHOCTh B3aHMHOE PACIIOJIOKCHNE | CHCTEMaTH3WPOBATh 3HAHUS IUTAaHUPOBATh Y4eOHOE COTPYIHUIECTBO C LIENIEBEIX YCTAHOBOK
TPSIMBIX 1 TIOCKOCTEH» MPSMOM ¥ IJIOCKOCTHU B 10 IPOMCHHBIM TEMaM 1 YYUTETEM U OTHOKJIACCHUKAMHU. yueOHoI

MPOCTPAHCTBE, U HCTIOJIB30BATh UX MIPU PerynsatuBHble: onpeensiTh JIeSITeTIbHOCTH

MIPUBOIUTH pELICHUHU IPUMEPOB U 33/1a4. | MOCJIEAOBATENbHOCTD IPOMEXYTOUHBIX Liesiell | dopMupoBanue

WLTIOCTPUPYIOIUE C Y4eTOM KOHEUHOT'O pe3ysbTaTa, COCTAaBIATh | HABBIKOB

HpUMEpHI 13 IUTaH TT0CIIEI0BAaTeIbHOCTH ICHCTBHIA. OCO3HaHHOTO BEIOOpa

OKpYy’Karomiei Io3naBaTe/IbHBIE. yMETH OCYIIECTBILITH Hanboiee

00CTaHOBKI aHan3 0OBEKTOB, CAMOCTOSITENFHO HCKAaTh U | 3 (PEKTHBHOTO
0TOMpaTh HEOOXOAUMYIO HH(HOPMAIIHIO. croco0a penieHust

133. KontpoanHnasi pagora Ne IpumeHsTh Bee AJropUTM peLieHust KoMMyHHKATHBHbIE: PETYTHPOBATH ®opMHUpPOBaHHUE
6 o anredpe n3y4YeHHBIE CBOMCTBA U IpocTeHImx CO6CTBGHHyEO JIESITEbHOCTD TOCPEICTBOM HaBBIKa CaMOaHaIN3a
«TpHroHOMETpHYECKHE CHOCOOBI peIeHUs TPUTOHOMETPUYECKUX MUCbMEHHOH peyun 3 U CAMOKOHTPOJISI
ypaBHeHHsI» TPUTOHOMETPHYECKUX HEpPaBEHCTB U ypaBHCHUI PerynsiTuBHbI€: OLIEHUBATh JOCTUTHYTHIN

ypaBHEHUI U HepaBeHCTB | Pemarts mpocreiimme pe3yabTaT
HIPH pPeIICHUN TPUTOHOMETPUYECKHE Io3naBarenbHbIE: BEIOHpATh HanboIIee
NPUKJIAHbIX 33134 HepaBeHCcTBa 1 ypaBHEHHS 3¢ dexTHBHBIC CTOCOOBI PeIIeHHUs 3aJa9H

134. Htorosoe moBTOpeHUE 3a Ypok-nexuus IIpumensars Bce Bnanenue meronamu KomMyHuKaTHBHBIE: PETYIMPOBAaTh dopMHUpOBaHUE

xypc 10 xnacca M3y4YeHHBIE CBOMCTBA U JIOKA3aTeNBCTB U aJITOPUTMOB | COOCTBEHHYIO JEATEIFHOCTH MOCPEICTBOM HaBBIKa CaMOaHaJN3a
CHOCOOBI peIIeHHUS pEILICHNUS; YMEHUE UX MMUCEMEHHOH peyn ¥ CAMOKOHTPOJISI
TPUTOHOMETPHYECKUX MIPUMEHSATH, IPOBOIAUTH PerynsiTuBHbI€: OLIEHUBATh JOCTHTHYTHIH
YpaBHCHUI U HEPaBEHCTB | JOKa3aTeJbHBIC PACCYXKICHUS | pe3yibTar
HPH pPeIIeHUN B XOJIe pelIeHus 3a/1a4 INo3naBaresbHbIE: BEIOHpATh HanboIIee
NPUKJIAHbIX 33134 3¢ dexTHBHBIC CTOCOOBI peIIeHHUs 3a a9t

135. IloBropenue TeMsl: Pemars 3anaun Ha YmMmeth 0600marth u KomMyHuKaTHBHBIE: OTIPEICIATH LENU U dopmupoBaHue
«HCPHCHHI/IKyHﬂpHOCTL BBIYHCJICHUC U CUCTEMATU3UPOBATh 3HAHUA (byHKL[I/II/I Y4aCTHHUKOB, CIIOCOOBI yCTOI>‘I‘IPIBOI>’I
TPSIMBIX 1 IIOCKOCTEH» JIOKA3aTeNbCTBO C 10 IPOMJCHHBIM TeMaM H B3aMMOCHCTBHS; TNITAHUPOBATDH O0IIHE MOTHUBAIIUH K

HCTIOJIb30BAHUEM TEOPEM | HCIIOJB30BaTh UX IPH croco0b! paboThr; 0OMEHUBATHCS 3HAHUSIMHA mpobIeMHO-
0 MePICHIUKYIISIPHOCTH PEIICHUH IPUMEPOB U 33/1a4. | MEXAY WICHAMH TPYIIIBI A1 IPUHATHS TTOMCKOBOM
HPSIMBIX U IUIOCKOCTEH, a 3 PEeKTHBHBIX COBMECTHBIX PEIICHHUI. JeATeTbHOCTH
TaKKe 3a/1a41 Ha PeryasmuBHBIe: popMUpPOBATH LiENEBHIE
MIOCTPOCHUE CEUCHUN YCTaHOBKH Y4eOHOI1 IesTeIbHOCTH,
HPSIMOYTOJIBHOTO BBICTPauBAaTh IOCIEI0BATEILHOCTD
napaJuiesenueaa Ha HEOOXOMMBIX OTIEPALHi.
gepTexKe [No3naBaTesIbHBIE: OCYIIECCTBIATH CPAaBHEHUE

1 KJIaCCH(UKAINIO IO 33IaHHBIM KPUTEPHUSIM

136. [NoBTOpeHye TeMBI: Ypoxk-Oecena Pemats 3agaun Ha YMeTb 06001maTh 1 KoMMyHHKaTHBHBIE: OIIpEENIATh LEeIH | dopmupoBaHue

«MHOTOrPaHHHKH BBIYHCIICHUE U CHCTEMaTU3HPOBATh 3HAHUS (YHKIMY y4aCTHUKOB, CIIOCOOBI YCTOHYUBOI
JI0Ka3aTebCTBO, 0 TPOMICHHBIM TeMaM U B3aMMO/JICHCTBYS; TNIAHUPOBATh 00IINe MOTHBALIUH K
CBSI3aHHBIE C MIPU3MOI, UCIIOJIB30BaTh UX IIPHU croco0bl paboThl; 0OMEHHBATHCS 3HAHUSIMU po0IeMHO-
pemarp 3a1a4n Ha PEIICHUH IPUMEPOB U 33/1a4. | MEXIY WICHAMH TPYIIITBI IS IPHHATHS TTOMCKOBOM
BBIYHCIICHUE U 3 PEKTUBHBIX COBMECTHBIX PEHICHUIA. JIeSITETEHOCTH

JI0Ka3aTebCTBO,
CBSI3aHHBIC C
MpaMHUIaMu, & TaKXKe
3a/1a4M Ha IIOCTPOEHUE
CEYEeHUH Nupamul Ha
yepTexe

PeryasituBnbIe: popMUpOBATH IIEIEBHIE
YCTaHOBKH Y4eOHO# IesATeTbHOCTH,
BBICTPAMBATh MMOCJICI0BATCILHOCTD
HEOOXOUMBIX OTICPAITHA.

Ilo3HaBaTeIbHBIE: OCYIIECTBISATH CPAaBHEHNE
¥ KJIaCCH(HUKAIIUIO 110 3aJaHHBIM KPUTCPHUSIM







