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IHosicuuTenLHAA 3aNIUCKA

PaGouas mporpamma o matematuke 11 11 kmacca coctaBieHa Ha OCHOBE
denepalbHOTO roCyAapCTBEHHOTO oOpa3zoBarenbHOro cranaapta (PI'OC) u
TpeboBanuii Kk pe3yibTaTaM OCHOBHOI'O O0IIEro 00pa3oBaHusl, IPEICTaBICHHBIX B
®I'OC. B IIporpamme nperycCMOTPEHBI pa3BUTHE Beex 0003HaueHHBIX B PI'OC
OCHOBHBIX BUJIOB JIEATEILHOCTH YYEHUKOB U BBITIOJIHEHHE 1I€TIeH U 3a]1a4,
noctaBiaeHHbIX PI'OC.

[Iporpamma coOTBETCTBYET yUeOHUKAM:

o Aunrebpa m HaYasla MaTEeMaTUYECKOTO aHamu3a. ba3oBelil 1 yriryOJIeHHBIT
ypoBHH. YueOHUK 11 11 kimacca 061meo0pa3oBaTeIbHBIX OpraHU3aInn.
Astopsi: FO.M. Konsrun, M.B. Tkauésa, H.E. ®énoposa, M.1. [11aGynuH.
Mocksa. «IIpocBemenuey, 2021.

o T'eomerpus 10 — 11. YueOuuk amnst 0011eo0pa3oBaTebHbIX YUPEKICHUN. /
JI.C. Atanacsn, B.®. byty3os, C.b. Kagomies, 3.I'.ITo3nsk, M.W. FOauna. /
M.: [Ipocsemenue, 2021.

Pabouas mporpamMmma n3ydeHus Kypca MaTeMaTuka pazpadortana Ha 204 yaca u3
pacuéra 34 yuyeOHBIX Hellelb B oAy (6 4acoB B HEJENI0) U BKJIIOUAET B CeOs
MOAYJb «Anredpa 1 Hayalla MaTeMaTUYeCKOro aHainu3a» - 136 yacos (4 yaca B
HEJIeNI0), U MOAyJb «I eomeTpus» - 68 yacoB (2 4yaca B HEJIETIO).

KoHTposnbHbIX paboT 14 yacoB, KOTOpBIE paclpeieNICHbI 10 pa3esiaM CIeAYOIIUM
o0Opa3zoM: MOAYJb «AJiredpa U HayaJla MaTEMAaTHYECKOTO aHAJIM3a» - 7 4acoB,
Moyib «I'eomeTpus» - S yacoB U 2 4yaca Ha UTOTOBYIO U BXOJHYIO
aIMUHUCTPATUBHBIE KOHTPOJIbHBIE PA0OTHI.

[IpomexxyTouHas aTTecTanus MPoBOAUTCS B POpME TECTOB, CAMOCTOSI TEIbHBIX,
MIPOBEPOYHBIX pa0OT U MaTeMaTHUYEeCKUX TUKTAHTOB (110 10 - 15 MUHYT) B KOHIIE
JIOTUYECKU 3aKOHYCHHBIX OJIOKOB y4eOHOTO MaTepHaia. Y pOBeHb O0yUeHUS —
0a30BbIii, TPOPUITHHBIN.

JlanHas mporpamma peanu3yeT NPUHIUI HENPEPHIBHOTO 00pa30BaHUs 110
MaTeMaTHKe, YTO COOTBETCTBYET COBPEMEHHBIM OTPEOHOCTSIM JINYHOCTH U
oOLIECTBA, U COCTABIICHA JUIsl U3yYEHUs Kypca MaTeMaTuky B 11 kimacce, KOTOphbIi
SBJISIETCS] YaCThIO OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl IO MATEMATHKE.
Pabouas mporpamma peanusyeT 1eiu v 3a7auyu OCHOBHOM 00pa30BaTeIbHOM
porpaMmbl cpeiHero (moaHoro) obmiero oopazopanus MbOY «3amuiiieBckast
COI Umenu I'epost Conmanmuctuueckoro Tpyna B.B.IllemaxoBay.

1. Ilnanupyemble pe3yabTaThl U3yUeHHUs NpeaAMeTa

[TporpamMma obGecnieunBaeT JOCTHKECHHS CICAYIOUINX PE3YIbTATOB OCBOCHHUS
o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMUs:

Jluunocmmnoite pe3yiomambl



dbopMHpOBaHHUE OTBETCTBEHHOI'O OTHOILEHUS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH O0YYarONTUXCS K CAaMOPA3BUTHIO U CaMOOOPa30BaHHUIO HA
OCHOBE MOTHBAIIMH K O0OYYCHHUIO U TIO3HAHUIO, BEIOOPY JaTbHEHIIIETO
oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKH B MUPE MPodeccuii u
poeCCUOHANTBHBIX MPEANIOUTEHUH, OCO3HAHHOMY TTOCTPOCHUIO
WHUBUyJIbHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTONIHBBIX
MO3HABATEJILHBIX UHTEPECOB;

dbopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIIM B YCTHOU U
NUCHhMEHHOU (hopMe, TOHUMATh CMBICT MIOCTABJICHHOM 33/1a4H, BBICTPAUBATh
apryMEHTAalUI0, IPUBOJINUTH IPUMEPBI U KOHTPIIPUMEDHI;

KPUTHUYHOCTDH MBIINIJICHUA, YMCHHUC PACIIO3HABATD JIOTHYCCKHU HCKOPPCKTHEIC
BBICKA3bIBAHHWA, OTIINYATh THIIOTC3Y OT Q)aKTa;

MpeICTaBICHUE O MaTeMaTHYECKOM HayKe Kak cdepe 4eTOBEUECKOM
JeSITEILHOCTH, 00 dTamax €€ pa3BUTH, O €€ 3HAUYMMOCTH JIJIST Pa3BUTHUS
[IUBUJIA3AIINH;

KpCaTUBHOCTDb MBIIIJICHUS, MHUIIUATUBA, HAXOAYNBOCTb, dAKTUBHOCTDH IIPpHU
PCIICHUU MAaTCMATHYCCKUX 3ad/1a4,

yMEHHUE KOHTPOJIUPOBATH MPOIIECC U PE3yJIbTaT YUeOHOM MaTeMaTHIEeCKOM
JEATEIIbHOCTH;

CIIOCOOHOCTh K AMOIIMOHATILHOMY BOCIPHUSTUIO MATEMATHYECKUX OOBEKTOB,
3a7a4, peIICHUN, PacCyKICHUM.

MemanpeomemHnule pe3yromamaol

B 11 knacce Ha ypokax MareMaTUKH, Kak U Ha BCEX IpeaMeTax, OyaeT
IPOAOJDKEHA paboTa M0 pa3BUTHIO OCHOB YATATENbCKOW KOMIIETEHIIUH.
OOyuaromuecs OBIAJCIOT YTEHUEM KaK CPEICTBOM OCYIIECTBIEHHUS CBOUX
JTanbHEHIIMX TUIAaHOB: MPOAOJKEHUST 00pa30BaHUs U CaMO0Opa30BaHMS,
OCO3HAHHOTO IJIAHWPOBAHUS CBOET0 aKTyalbHOTO U MEPCIIEKTUBHOTO Kpyra
YTEHUS.

[Ipu n3ydyeHnn MaTeMaTuKu 00yJaroIIUecs: YyCOBEPIIICHCTBYIOT

MpUOOPETEHHBIC HABBIKK PA0OTHI C HH(pOpMaIUel 1 monoJHAT ux. OHU CMOTYT
paboTath ¢ TeKCTaMu, TPeoOPa30BLIBATH U MHTEPIPETUPOBATH COJICPIKAIILYIOCS B
HUX UH(POPMALIHIO, B TOM YHUCJIE:

CHUCTEMaTU3UPOBATh, COTIOCTABIIATh, aHATM3UPOBaTh, 0000IIATh U
UHTEPIPETUPOBATH HH(POPMAIIHIO, COJICPIKAIITYIOCS B TOTOBBIX
UH(OPMAITMOHHBIX O0BEKTAX;

BBIICIISITH TJIABHYIO U N30BITOYHYIO WH(OPMAIIHIO, BBITIONHSATH CMBICIIOBOE
CBEPTHIBAHHE BBIJICTICHHBIX (DaKTOB, MBICJICH; MPECTABIATH HH(OOPMAITUIO B



C)KaTo# croBecHOU dopMe (B BUIE TUTAHA WIIM TE3UCOB) M B HATJISATHO-
cUMBOIHYECKoi popme (B Bue TabmuIl, rpaduuecKuX CXeM U Tuarpamm,
KapT MOHATHI — KOHIENTYJIbHBIX THarpaMM, OMTOPHBIX KOHCIIEKTOB);

e 3aIlOJIHATH U JOIIOJIHATH Ta6J'II/II_[BI, CXEMbI, JUarpaMmbl, TCKCTHI.

B xo/e n3yueHuss MaTeMaTHKH 00y4arorecss YCOBEPIICHCTBYIOT OTIBIT
MIPOCKTHOM JEATEIIBHOCTH, Kak 0c0001 (hopMbl yueOHOM paboThI,
CTIOCOOCTBYIOIIECH BOCITUTAHUIO CAMOCTOSITEILHOCTH, MHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, MTOBBIIIICHHIO MOTHBAITUU U YP(HEKTUBHOCTH YICOHON
NEATEILHOCTH; B X0 peau3allii NCXOTHOTO 3aMbICiIa Ha MPAKTHYECKOM YPOBHE
OBJIAJICIOT YMEHHEM BBHIOMPATH aJICKBATHBIC CTOSIICH 3a7a4e CPEJCTBA, IPUHUMATh
pEIICHMS, B TOM YHCJIE U B CUTYaIusAX HeomnpeaeneHHocTH. OHu moydar
BO3MOKHOCTh Pa3BUTh CITIOCOOHOCTH K pa3paboTKe HECKOJIBKUX BApUAHTOB
pEIICHM, K TIOUCKY HeCTaHAPTHBIX PEIICHUH, TIOUCKY W OCYIIECTBICHUIO
HanOoJIee MPUEMIIEMOTO PEIICHHUS.

Pecynamuenvie YY/[

e onpedenamov LEb ACATCIBPHOCTHA HA YPOKE C MTOMOIIBIO YUUTEIS U
CaMOCTOSTEIBHO;

e YYHUTHCS COBMECTHO C YUHUTEJIEM OOHAPYKUBATh U (hopMYIUpO8ams
YuebHyo npobiemy;,

e YVUHUTHCS MIAHUPO8amsb YUEOHYIO IEATEILHOCTh Ha YPOKE;

e  BbICKA3bI6aMb CBOIO BEPCHIO, NBITATHCS NMPEAIAraTh CIIOCO0 €€ MPOBEPKU
(Ha OCHOBE MPOIYKTUBHBIX 33JJaHUI B yUeOHUKE);

« paloTas 1o NPEeUIKEHHOMY IIJIaHy, UCNOIb306amMb HEOOXOIUMBIE CPEACTBA
(YyueOHHK, KOMITBIOTEP U UHCTPYMEHTHI);

e onpeoensms yCIEIHOCTh BBIIIOJHEHUS CBOEIO 33JaHUs B AUAJIOTE C
YUUTEIEM.

CpenctBoM GOpMUPOBAHUS PETYIISTUBHBIX JEHCTBUM CITyKaT TEXHOJIOTHUS
MPOOJIEMHOTO JIMajiora Ha dTare U3y4eHHsl HOBOIO MaTeprasa U TeXHOJIOTHS
OIICHUBAHUS1 00pa30BaTEIbHBIX JOCTHKEHUN (YUeOHBIX YCIIEXOB).

Ho3nasamenvnwvie YY/1

e OPUEHTUPOBATHCS B CBOEH CUCTEME 3HAHUI: NOHUMAMb, YTO HYKHA
JOTNOJHUTENbHAs MHGOpMAaLUs (3HAHUS) JJI pElIeHHs y4eOHO! 3a/1auu B
OJIMH 11AT;

o Oenams MPEBAPUTEIBHBIA 0MOOP NCTOUHUKOB HH(POPMAIIUH TSI PEIICHUS
y4eOHOM 3a1auu;

o J10OBIBATh HOBBIE 3HAHUSA: HAXOOUMb HEOOXOIMMYI0 HH(POPMAIINIO, KaK B
y4deOHUKE, TaK ¥ B MPEIIOKEHHBIX YUUTENIEM CIOBapsX, CIPABOYHUKAX U
UHTEPHET- pecypcax;



N00BIBaTh HOBBIE 3HAHUS: U36/1eKams UHPOPMALINIO, TIPEACTABICHHYIO B
pa3HbIX popMax (TEKCT, Ta0IHIIA, CXeMa, WILTIOCTPALUA U Ap.);

nepepadaThIBaTh MOIYUYCHHYIO HHODOPMALIHIO: HAO1i00ams u
oellams CaMOCTOSTENbHBIE 8b1600bl.

CpeactBom GopMUPOBAHUS MTO3HABATENIBHBIX IEUCTBUM CITY>KUT yUeOHBIN
MaTepHual U 3a/laHus y4eOHHKa, 00eCIIeYMBAIOIINE MEPBYIO JUHUIO PA3BUTHS —
yMEHUE O0BICHATH MHUP.

Kommynuxkamuenvie YY/[

JIOHOCUTD CBOIO MO3UIIUIO J0 IPYTUX: 0)OpMisimsb CBOIO MBICITH B YCTHOU U
MUCbMEHHOM peun (Ha YpOBHE MPEASIOKEHHS MIIM HEOOJIBIIOTO TEKCTA);

CIIylIaTh U IOHUMATh peyb OpyeUux,
BBIPA3UTEIBHO YUmams U nepecKasviéams TEKCT;
ecmynams B 0ecelly Ha YPOKe U B )KU3HU;

COBMECTHO 00208apusamubcs O IpaBHIaX OOIICHUS 1 MMOBEASHUS B IIKOJIC U
CJICIOBATh UM,

YUUTBCSI 8bINOIHAMb PA3TUYHBIE POJU B rpymne (Jinaepa, UCIOTHUTENS,
KpUTHUKA).

CpenctBoM (GpopMHUPOBaHUS KOMMYHHUKATUBHBIX JCHCTBUM CITyKaT TEXHOJIOTHS
npoOsIeMHOTro auanora (oOy X IaroIIui ¥ MOIBOISIINKA TUAJIOT), TEXHOJIOTHS
MPOJTYKTUBHOT'O UTCHHS M OpraHu3aIiys padoThl B MaJIbIX TPYIIAX.

Ilpeomemmnuie pe3yromamal

[IpeamMeTHBIM pe3ynbTaTOM U3YUEHUS Kypca sBIsEeTCs CHOPMUPOBAHHOCTD
CHEAYIOLINX YMEHUM:

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

BrInmycKkHUK Hayuumcs:

CBO60I[HO OIICPHUPOBATH INIOHATUAMUA: MHOXKCCTBO, ITYCTOC, KOHCYHOC H
OECKOHEYHOE MHOXKECTBA, JJICMCHT MHOXKCCTBA, IIOAMHOXXCCTBO,
IICPCCCUCHHC, 06”beIII/IHeHI/Ie " Pa3HOCTb MHOKCCTB,

IIPUMEHSTH YUCJIOBBIE MHOKECTBA HA KOOPAUHATHOM MPSMOM: OTPE3OK,
MHTEPBaJ, MOJIYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOUKOM, Tpadruueckoe
MPEACTABICHNE MHOKECTB Ha KOOPAUHATHOM JIOCKOCTH;

IMPOBCPATH NPUHAJICIKHOCTD 3JICMCHTA MHOKCCTBY,

HAXOJIUTh TIEPECCUCHNE U 0ObETMHEHNE MHOKECTB, B TOM UHCJIC
MpeCTaBICHHBIX TpaUeCK Ha YUCIIOBOM MPSMON U Ha KOOPJMHATHOM
IJIOCKOCTH;

3a71aBaTb MHOKCECTBA INEPCUNCIICHUEM U XapaKTCPUCTHICCKHUM CBOfICTBOM;



OIEPUPOBATH MOHATUSAMU: YTBEPHKACHNUE, OTPULIAHUE YTBEPHKACHHUS,
VICTUHHBIE U JIO)KHBIE YTBEPKIEHUS, IPUYHUHA, CIEACTBUE, YACTHBIHN CITydaid
OOIIEeTo YTBEPKICHHI, KOHTPIPUMED;

MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS 1711 000CHOBAHUSI HICTUHHOCTHU
YTBEPKICHUM;

BBIHYCKHI/IK noyuyum 803MOINCHOCMb HAYYUMCA.

OIePUPOBATH TIOHATHUEM OIPEICICHIS, OCHOBHBIMHU BHJIAMH OTIPECIICHUHN U
TEOpeM;

IMIOHUMAThb CYTb KOCBCHHOI'O IOKAa3aTCJIbCTBA,
OIICPHUPOBATH ITOHATUAMU CUYETHOTI'O U HECUETHOI'O MHOJKCCTBA,

IIPpUMCHATb MCTOJ MaTeMaTHYEeCKOM HMHAYKIOWW OJIA IIPOBCACHU A
paCC}’)KIIGHI/Iﬁ M JOKa3aTCJIbCTB IIPH PCIHICHUU 3a/1a4.

B HOBCGIIHGBHOﬁ KU3HU U IIPHU U3YUCHHUHN APYTUX IIPCAMCTOB!:

HCIIOJIB30BaTh YHCJIOBBIC MHOXKCCTBA HA KOOpI[HHaTHOﬁ HpHMOﬁ U Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH JJIA OIIMCaHHA PCaJIbHBIX IMPOICCCOB U HBHCHHﬁ;

IIPOBOJAUTH JOKA3aTENbHBIE PACCYKICHHS B CUTYalHsIX IOBCETHEBHOM
JKW3HU, IPU PELICHUH 3a]1a4 U3 IPYTUX [IPEIMETOB;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK U SI3bIK JIOTUKH TSI
OMMCaHUS PealbHbIX MPOLIECCOB U SIBJIICHUM, PU PELICHUHN 3a7a4 IPYyTUX
y4€OHBIX MPEAMETOB.

Yucsa v BbIpasKeHUs

BrinyckHuUK Hayuumcs.

CB00OOIHO OMEPHUPOBATH MOHATUSIMU: HATyPAIBHOE YHCIIO, MHOKECTBO
HaTypaJbHBIX YHCE], 1IEJI0€ YHUCIIO, MHOKECTBO IEIBIX YUCET,
OOBIKHOBEHHAsI Ip0Ob, IeCATUYHAs JPOOb, CMEIIAaHHOE YUCJIO,
palMOHAJIBHOE YUCII0, MHOKECTBO PALIMOHAIBHBIX YUCET, UPPALTUOHATBHOE
YUCJI0, KOPEHb CTEMEHU N, AEHCTBUTEIIHLHOE YHUCIIO, MHOKECTBO
JEUCTBUTEIBHBIX YHUCEIT, TECOMETPUUECKAsi HUHTEPIPETALUS HATYPaTbHBIX,
LEJBIX, PAllMOHATBHBIX, IEUCTBUTEIBLHBIX YHUCEIT,

MOHUMATh U OOBSCHATH PA3HUILY MEXKIY MO3UIIMOHHON M HETIO3UITMOHHON
CHUCTEMAaMHU 3aIIUCH YHCET;

MEePEBOJIUTh YKCIIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMBI CUUCIICHHMS) B
ApYTy1o,

JIOKa3bIBaTh U UCIIOJIb30BATh IMTPU3HAKHU JEIUMOCTH, CYMMbI U TIPOU3BEICHUS
IIPY BBITIOJIHEHUM BBIYMCIICHUN U PEIICHUU 3a]1a4;

BBINOJIHATH OKPYTJICHUE PALMOHAIIBHBIX U HPPALIMOHAIIBHBIX YHCEII C
3aJaHHOM TOYHOCTBIO;



e CpaBHHUBATb I[@ﬁCTBI/ITGJILHBIC quciia pasHbIMH CHOCO63.MI/I;

o YHNOPSIOYMBATH YUCIIA, 3aMIMCAHHBIEC B BUJE OOBIKHOBEHHOM U JECITHYHOM
IpoOH, YKCila, 3alIMCAHHBIE C HCIIOJIB30BAHUEM apU(PMETHUECKOTO
KBaJPaTHOTO KOPHS, KOPHEW CTENEHU 0OJIbIIE BTOPOM;

o Haxoautb HOJ] u HOK pa3nbsiMu cioco6amMu 1 UCIOIB30BaTh UX MPU
pelieHnu 3aj1ay;

¢ BBINOJIHATH BEIYUCIICHUS U TPEOOPA30BaAHUSI BRIPAKECHUH, COJIEPIKALTUX
JICVCTBUTEBHBIC YNCIIA, B TOM YUCIIC KOPHU HATYPAJIbHBIX CTENICHEM;

¢ BBINOJHATH CTAaHAAPTHBIE TOXKAECTBEHHBIE MPE0Opa30BaAHUS
TPUTOHOMETPUUECKUX, JTOTaPUPMUUYECKUX, CTETICHHBIX, HPPAIMOHAIBHBIX
BBIPAKCHUM,

BBIHyCKHI/IK NOY4YUm 803MOHCHOCIb HAYUUMBCAL.
J CBO6OI[HO OoncpupoBaTb YNCJIOBBIMHU MHOKCCTBAMMU IIPpU PCIICHWUH 3a1a4;
e IIOHHUMATb IPUYHNHBI 1 OCHOBHBIC UACHU PACIIUPCHUSA YN CIIOBBIX MHOKCCTB,

e BJIaACTb OCHOBHBIMM IIOHATUAMHU TCOPHUHU ACIIUMOCTHU IIPpU PCUHICHUN
CTaHAApPTHBIX 3a7a4;

e HMETH 0a30BBIC NPCACTABJIICHUS O MHOKCCTBC KOMIIJICKCHBIX YHCCII;

. CBO6OI[HO BBIIIOJIHATB TOXKACCTBCHHBIC Hp606paBOBaHI/I}I
TPUTOHOMCTPHUUYCCKHX, JIOI‘apI/I(bMI/I‘-ICCKI/IX, CTCIICHHBIX BLIpa)KeHHﬁ;

« BiageTh (hopmynoit Onnoma HeloTOHA;

e IPUMEHATH IPU PELIEHUHU 3a]1a4 TEOPEMY O JUHEMHOM INPEICTABICHUN
HO/I, Kuraiickyto Teopemy 00 ocratkax, Manyto Teopemy depma;

e TPUMEHATH MPHU PEIICHUH 33]1a4 TEOPETUKO-UUCIOBbIE (YHKIIUU: YUCIIO U
cymMa aenutenei, GyHkiuio Jitnepa;

e TMPUMEHSTH MPU PEUICHUH 3a/a4 LIETHBIE IPOOU, MHOTOUWICHBI C
JNEeUCTBUTEIBLHBIMU U LIENBIMU KOd(PhULIeHTaMu;

e BJIQJETh NOHATUSAMU: IPUBOJIUMBIE U HENPUBOANMbBIE MHOTOWJICHBI,
MIPUMEHATH UX IIPU PELICHHUM 33144,

o TPUMEHATH NPH pelieHnH 3a1a4 OCHOBHYIO TEOPEMY anreOpbl; TPOCTEUIINe
(GyHKIHMHA KOMIUIEKCHOM NMEPEMEHHOM KaK reOMEeTpUYECKre
npeoOpa3oBaHusl.

B HOBCCI[HGBHOﬁ JKU3HU U IPU U3YUYCHUUN JPYTUX ITPCAMCTOB!

e BBINOJHATH U OOBACHATH PE3YyJIbTaThl CPABHEHUS PE3YJIHTATOB BHIYMCICHUIN
IIPU pEUICHUU PAKTUYECKUX 337a4, B TOM YKCIIe MPUOIMKEHHBIX
BBIYKCIIEHU, UCTIOJIb3YsI pa3Hble CIIOCOObI CPAaBHEHMI;

e 3allMCbIBATh, CPABHNBATb, OKPYIJIATH YUCJIIOBBIC JTAHHBIC,



HCIIOJBb30BAaTh p€aIbHbIC BEJIMYMHBI B PA3HBIX CUCTEMAX U3MCPCHUS,

COCTAaBJIAATh U OLICHUBATHb pa3HbIMU croco0aMH YHCJIOBBIE BBIPpAKCHHUA IIPHU
PCIICHUMN ITPAKTHICCKUX 3aaa4 U 3aJia4 U3 JPYyIrux y‘-Ie6HBIX npCcaAMCTOB.

YpaBHeHUS U HEPABEHCTBA

BrInycKHUK Hayuumcs:

CB00OIHO ONEpUPOBATH MOHATUSAMU: YPAaBHEHUE; HEPABEHCTRO;
PaBHOCWIJIHHBIC YPAaBHEHUS U HEPABEHCTBA; YpaBHEHUE, SIBIISIONICECS
CIICJICTBUEM JIPYTOTO YPaBHEHHUS, YPABHCHUS, PAaBHOCUJILHBIC HA
MHO>KECTBE; PaBHOCHIIbHBIE TIPe0Opa30BaHUs YpaBHEHUIA;

pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE
HEKOTOpPBIE YPAaBHEHUS TPEThEU U UETBEPTOU CTENEHEH, APOOHO-
paLMOHATIBHBIE U UPPALMOHAIIBHBIE;

OBJIaACTh OCHOBHBIMH THIIaMU I10Ka3aTCJIbHbBIX, HOF&pH(l)MH‘-I@CKI/IX,
HppadrOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ N HCPABCHCTB U CTAHAAPTHBIMU
MCTOJaMH X peHICHHﬁ " IIPUMCHATDH UX IIPHU PCIICHHUHA 3a1a4;

MPUMEHSTH TeopeMy be3y K pellleHHI0 ypaBHEHHUI;

IPUMEHSATH TeopeMy Buera juist penieHus HEKOTOPbIX YpaBHEHUM CTENEHU
BBIIIIE BTOPOW;

IIOHUMATb CMBICJI TCOPCM O PaBHOCHUJIbHBIX U HCPABHOCHJIBHBIX
Hp606paSOBaHI/IHX ypaBHeHHﬁ N YMCTb UX OOKAa3bIBATh,

BJIAJETh METOJIAMHU PEIICHUS YPAaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJ pelIeHUsI 1 00OCHOBBIBATH CBOM BBIOOD;

MCIOJIb30BaTh METO/I HHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB, B TOM YHCIIE
JPOOHO-PAIMOHATBHBIX M BKIIOYAIOIIUX B CE0s1 HppaIlMOHAIbHBIC
BBIPAKECHUS,

pemarp anredpandeckue ypaBHEHHsI U HEPABEHCTBA U UX CUCTEMBI C
napameTpaMu anreOpanyeckuM U rpauuecKuM METOIAMH;

BJIAJICTh pa3HBIMU MCTOJaMHU NJOKA3aTCIbCTBA HCPABCHCTB,
peIIaTbh YpaBHCHUA B LCJIbIX YUCIIAX

I/I306pa)KaTB Ha IJIOCKOCTHU MHOKCCTBA, 3a1aBACMbIC YPABHCHHUAMU,
HCPABCHCTBAMHU U UX CUCTCMAMU,

CBOOOTHO MCTIOJIB30BATh TOK/IECTBEHHBIE TPEOOPA30BaHUS MPU PEIICHUN
YPAaBHEHUU U CUCTEM ypPaBHEHU;

BBIHYCKHI/IK nOYy4Um 803MOHCHOCHb HAYUUMBCAL.

CBOOOJIHO OMpPEAENATh TUIT U BBIOWPATh METO/I PEIICHUS MTOKa3aTebHBIX U
Jorapu(PMUYECKUX YPAaBHEHUN U HEPABEHCTB, UPPALIMOHAIBHBIX



ypaBHEHUH U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB,
UX CUCTEM;

CBOOOJHO peniaTh CUCTEMBI IMHEHHBIX YPABHEHUM;
peniaTh OCHOBHBIE TUIIbI YPABHEHUI U HEPABEHCTB C IapaMeTpaMu;

IIPUMEHSITH IIPU PELICHUH 3a/1a4 HepaBeHCcTBa Komm—DbyHsakoBckoro,
bepnynnu;

B noBceHEBHOM )KU3HU U ITPU U3YUYEHHUH IPYTUX MIPEAMETOB:

COCTaBJISITh U pelIaTh YPAaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEILICHUU
3a/1a4 U3 IPYruxX y4eOHbIX MPEIMETOB;

BBITIOJHSATH OLIEHKY MPaBIONOA00MS pe3yIbTaTOB, MOTYyYaEMbIX PU
pPELIEHNHN Pa3JINYHbIX YPABHEHUMN, HEPABEHCTB U UX CUCTEM, IIPU PELLICHUU
3a/1a4y U3 JpYyrux y4eOHbIX MPEIMETOB,;

COCTaBJIATH U PCIIATh YPABHCHHA U HCPABCHCTBA C IIapaMCTpPaMU IIPH
PCIICHUHU 3ada4 U3 JPYyTUX y‘-IC6HI>IX IMpCaAMCTOB;,

COCTABJISITh YPaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OITMCHIBAIOLINE
peaNbHYI0 CUTYalUIO WK MPUKIAAHYIO 3a7a4y, HHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YIbTATHI;

MCIIOJIb30BaTh MIPOTPAMMHBIE CPEJICTBA MPH PEIICHUH OTJIEIbHBIX KJIACCOB
ypaBHEHUHN U HEPABEHCTB.

DOyHKUUHA

BrImycKHUK Hayuumcs:

BnaneTs NOHATUSAMU: 3aBUCUMOCTh BEIMYUH, (DYHKIIHS, APTYMEHT U
3HaueHue QyHKIMH, 00JIaCTh ONPEIeTICHUS U MHOYKECTBO 3HAUCHHIM
byHKIMH, Tpa@UK 3aBUCUMOCTH, TpaPuK QYHKIIUMHU, HYIH (QYHKIUH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA, BO3PACTaHUE HAa YUCIIOBOM ITPOMEKYTKE,
yObIBaHHME HA YUCJIIOBOM MPOMEKYTKE, HANOOJIbIlIee 1 HAMEHBIIIEee
3HaYeHUs (PYHKIIMH HAa YUCJIOBOM MPOMEXKYTKE, Tepruoandeckas QyHKINs,
nepuoI, YETHAS U Heu€THas (QYHKIMH, YMETh PUMEHSATH dTH TTOHATHUS TIPH
peleHuN 3a1a4,

BJIAJICTh TIOHSATHEM: CTeTIeHHas! QyHKIIUS; CTPOUTH €€ rpaduK U yMETh
MPUMEHSTH CBOMCTBA CTENIEHHON (YHKIIUU TIPU PEIICHUH 33]1ay;

BIIAJICTh TOHSITHSIMU: TIOKa3aTelbHas (PyHKIIHS, SKCIOHEHTA; CTPOUTH UX
rpauKyd ¥ yMETh IPUMEHSITH CBOMCTBA MOKA3aTeIbHON (QYHKIIUN TIPH
pelleHuu 3a1ay;

BJIAJETh NOHIATHEM: JIoTapudmuueckast GyHKIMS; CTPOUTH €€ rpaduK U
yMETh IPUMEHSTH CBOMCTBA Jorapu(pMuyecKkoi GyHKINUU MPU PEIICHUN
3aj1ay;



BJIAJIETh MOHSITHEM: TPUTOHOMETPUYECKUE (DYHKIIMH; CTPOUThH UX IPAPUKU U
YMETh MIPUMEHSTH CBONCTBA TPUTOHOMETPUUECKUX (DYHKIINI MPU PEIICHUH
3aj1ay;

BJIa/IETh MOHSATHEM: 0OpaTHast PyHKIMS; IPUMEHSTH 3TO MOHSATHE MPU
pELIECHNH 3a1ay;

MPUMEHSTH MIPHU PELICHUU 3a]1a4 CBOMCTBA (PYHKIUN: YETHOCTD,
NEePUOIMYHOCTh, OTPAHUYEHHOCTH;

NPUMEHATH MIPH PEIICHUH 3a7a4 TpeoOpa3oBanus rpadukoB QyHKINHI;

BJIaACTh ITOHATHUAMU: YU CJIOBBIC ITOCJIICA0OBATCIIbHOCTH, apI/I(bMGTI/I‘IGCKa}I 151
rcoMCTPHUUICCKasA IIPOrpeCCUun,

IPUMEHSATH ITPU PELICHUU 3a]1a4 CBOMCTBA U MPU3HAKU apU(PMETUUECKON U
r€OMETPUYECKON MPOTPECCHM;

BBIHyCKHI/IK NONY4YUm 803MOHCHOCIb HAYUUMBCAL.

BJIAACTD ITIOHATHCM: aCUMIITOTA, YMCTD CTO IIPUMCHATD IIPU PCIICHNUHA 3a4a4;

MPUMEHSITH METObI pELICHUs NPOCTeUINX JudPepeHIInaTIbHbIX YPaBHEHUN
IIEPBOTr0 ¥ BTOPOTO MOPSIKOB.

B noBceHEeBHOM XU3HU U NTPU U3YUECHHUH JIPYTUX YUEOHBIX NPEIMETOB:

OIIpCACIIATD 110 l"pa(l)I/IKaM N UCIIOJIB30BATh AJI PCIICHUA IIPUKIIAIHBIX 3a1a4
CBOMCTBA PCAIBHBIX IIPOLICCCOB U 3aBUCHUMOCTEH (HaI/I6OJII>HII/Ie )51
HaMMCHBIINC 3HAYCHUA, IIPOMCIKYTKH BO3pPACTAHNA U Y6LIBaHI/IH,
IMPOMCIKYTKHU 3HAKOIIOCTOAHCTBA, ACUMIITOTBI, TOYKHU nepem6a, Inepuoa 1 T.

m),

WHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTYallUH;

OTIPEIENIATH MO TpaduKaM MPOCTEUINNE XapaKTEPUCTUKU IEPHUOTUIECKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAJHOCBSI3U U T. II.
(ammuIuTYyAQ, MEPUO U T. 11.).

DJIEMEHTHhI MATEMATHYECKOI0 aHAJIN3A

Bnanets noHsTHEM: OECKOHEYHO yOBIBAOIIAsI T€OMETPUUECKAs POTPECCUst
Y YMETh IPUMEHSTH €ro MPU PEUICHUH 3a/1ay;

MIPUMEHSITH JJIsl PELICHUS 3a/1a4 TEOPHIO MPEIETIOB;

BJIAJIETH ITOHATUSAMH: OECKOHEYHO OOJIBIINE YHCIIOBBIE MOCIIEN0BATEILHOCTH
1 OECKOHEYHO MaJIbIe YHCJIOBBIC MOCIIEI0OBATEIbHOCTH, YMETh CPABHUBATD
OCCKOHEYHO OOIBIINE U 0ECKOHESYHO MaJbIe MOCIEI0BaTSILHOCTH,

BJIQJICTh IMMOHATHAMU: IMPOM3BOAHAS (DYHKITUH B TOUYKE, IPOU3BOTHASL
byHKINY,



¢ BBIYUCIISTH NPOU3BOJIHBIE JIEMEHTAPHBIX (YHKIMHA U UX KOMOMHAIUH;
e HcchenoBaTh GYHKIIMA HA MOHOTOHHOCTH M 9KCTPEMYMBI;

o CTpPOUTH rpadMKH U MPUMEHATH UX K PEIICHUIO 33]]a4, B TOM YHCIIE C
napameTpoM;

e BIIAJIETh MOHATHEM: KacaTelbHas K rpaduKy (QyHKIMHN; YMETh PUMCHSTH
€ro IpY PELICHUN 3a/1a4;

¢ BJAJETh MOHITUSIMHU: IEPBOOOPA3HAs, ONPEACIEHHBIN HHTETPA,

o TNpUMEHATHh TeopeMy HbroToHa—JIeiiOHMIIa U €€ CIeACTBUS IS PEIICHUS
3aj1ady;

e CBOOOIHO BIAJETh CTAaHAAPTHBIM alIapaTOM MaTEMaTHYECKOIO aHAJIN3a
JUTSL BBIYMCIICHUS TIPOU3BOAHBIX (DYHKIIMU OJTHOM MEPEeMEHHOM;

. CBO6OI[HO IMPUMCHATD allllapaT MAaTCMAaTHYCCKOI'O aHaJIn3a JIJIA
HCCICA0OBaHUA (1)YHKIII/II>1 " ITIOCTPOCHUA Fpa(i)HKOB, B TOM 4YHUCIJIC
HCCIICAOBAHN:A HA BBIIIYKIOCTh, — OIICPHUPOBATH ITIOHATUCM HGpBOO6pa3HOﬁ
L pCIICHUA 3a1a4,

e OBJAJICTh OCHOBHBIMH CBeJCHUAMHU 00 uHTerpaine Herotona—IJleiiOnuma u
€ro MPOCTEHUIINX IPUMEHCHHUSIX;

e OIICPHUPOBATH B CTAHAAPTHBIX CUTYyAllUAX ITPOU3BOAHBIMU BBICIIIHUX
IMOPAOKOB,

e YMETb IPUMEHSTH NIPU PEUICHUH 33]1a4 CBOMCTBA HEMPEPBIBHBIX (HYHKIUH;
e YMETh IPUMEHATH NIPU PELICHUH 3a]1a4 TeopeMbl Beliepmpacca;

e YMETh BHITIOJIHATH NMPUOTMKEHHBIE BEIYUCTIECHUS (METOIBI PEIICHUS
YPaBHEHUI, BEIYUCICHUS ONPENCIIEHHOTO HHTErPaJia);

e YMETb IPUMEHATH NPUIOKEHNUE MPOU3BOAHON U ONPEAEIEHHOTO HHTETpaa
K PELICHUIO 33/1a4 €CTECTBO3HAHUS;

¢ BJIQJICTh MOHATUSAMU: BTOPAsi MPOU3BO/IHAS, BBITYKJIOCTh rpaduka QyHKIUY;
YMETb UCCIIEI0BaTh (PYHKIUIO Ha BBITYKIOCTb.

B noBcenHeBHOM ®KU3HU U TIPU U3YUCHHUH JIPYTUX YUCOHBIX MPEIMETOB:

e peuaTh NPUKIAJHBIE 3aa4l U3 OMOJIOTUH, PU3UKU, XUMHH, SKOHOMUKH U
JOPYTUX IPEAMETOB, CBSI3aHHBIE C UCCIIETOBAHUEM XapPaKTEPUCTHUK
IIPOLIECCOB, UHTEPIIPETUPOBATD IMOJTYUYECHHBIE PE3YJIBTATHI.

KomOuHaTopuka, BepOATHOCTb U CTATHCTHKA, JIOTMKA U Teopusi rpagos
BbInycKHUK Hayuumcs:

o OmnepupoBaTb OCHOBHBIMHU OIMCATEIIBHBIMU XaPAKTEPUCTUKAMU YUCIOBOTO
Ha0opa; MOHATUSAMU: T€HEPAJIbHAS COBOKYITHOCTh M BBIOOPKA;



OTIEPUPOBATH MOHATHUSAMHM: YACTOTA U BEPOSITHOCTH COOBITUSI, CYMMa U
IIPOU3BEACHUE BEPOSATHOCTEH; BEIYUCIISITH BEPOSTHOCTH COOBITHI Ha OCHOBE
MOACYETA YHCJIIA UCXOIOB;

BJI1aA€Th OCHOBHBIMHU ITOHATHUAMU KOM6I/IHaTOpI/IKI/I U YMCTb IPUMCHATDH UX
IIpU pCUICHUUA 3a]1a4,

HMCTD IIPCACTABJIICHUC 00 ocHOBax TCOPpHUHU BCpOHTHOCTeﬁ;

HMCTDb IPCACTABIICHUC O JUCKPCTHBIX N HCIIPCPBIBHBIX CJ'Iy‘-I&fIHBIX
BCIIMIMHAX U paClpCACIICHUAX, O HC3aBUCUMOCTH CJ'Iy‘IElfIHBIX BCINYHUH,

HMCTD IIPCACTABJIICHUC O MATCMATHYCCKOM OKHUAAHHUH U JUCIICPCHUU
CﬂyqaﬁHBIX BCJINYHNH,

MMETH MPEJICTABICHUE O COBMECTHBIX PACIPEACITCHUAX CIIyYalHbIX
BCJINYMH;

MOHUMATh CYTh 3aKOHA OOJBIINX YKCENT U BRBIOOPOUHOIO0 METO/Ia U3MEPEHHUS
BEPOSITHOCTEN;

HMCTD IIPCACTABJICHUC O HOPMAJIbHOM PACIIPCACICHHUN U IIPUMCpax
HOPMAJIBHO paCHpe,Z[eJIéHHBIX CﬂyqaﬁHBIX BCIINYHH,

HMCTDb IIPCACTABJICHUC O KOPPLCIIALNU CJ'Iy‘-IElfIHBIX BCJINYUH,

BI)IHYCKHI/IK noyuyum 803MOINCHOCMb HAYUUMbCA.

HMCTD IIPCACTABJIICHUC O HGHTpaJILHOﬁ HpGI[GHBHOﬁ TCOPCMC,

UMETh MPEICTaBICHUE O BEHIOOPOYHOM KOA((PUIIMEHTE KOPPETSALUUA U
JIMHEWHOW PErpeCcCcuu;

MMETH MPEJICTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE
CTaTUCTUYECKOW TMIOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE
3HAYUMOCTH;

MMETH MPEJICTABICHUE O CBSI3U SMIIUPUUECKUX U TEOPETUUECKUX
pacnpeaeneHuid;

UMETh MPEACTABJIICHHE O KOAUPOBAHUH, TBOMYHON 3aITMCH, TBOUIHOM
JIEPEBE;

BJIJICTh OCHOBHBIMU MOHATHSIMU Teopuu rpados (rpad, BepiinHa, pedpo,
CTETICHb BEPIIMHBI, TyTh B Tpad)e) ¥ YMETh MPUMEHSITh UX TIPHU PEIICHUN
3amad;

UMETh MPEACTABIICHUE O JACPEBhIX U YMETh IPUMEHSATD €0 MPHU PEIICHUH
3a1a4;

BJIQJICTh MOHSTUEM: CBSI3HOCTh; YMETh IPUMEHITh KOMIIOHEHTHI CBSI3HOCTH
MIpU PEIICHUU 33/1a4;

YMETh OCYLIECTBIIATh MyTH 10 pEOpam, 00X0 16l p€dep U BeplInH rpada;



BJIaJCTh IIOHATUAMUN. KOHCUYHBIC CUETHEBIC MHOKECCTBA, CUETHBIC MHOKCCTBA,
YMCTh IIPUMCHSATH UX IIPpU PCHICHWUH 3a/1aq,

YMCTh IIPUMCHATH MCTO MaTeMaTHUYECKOM HHIYKIWH,

yMETh IPUMEHATh TPUHIMUN J{upuxiie mpu pelieHuu 3a1ad.

B noBceqHEBHOM )KU3HU U IIPU U3YUYEHHUH IPYTUX MIPEAMETOB:

BBIYHCIIATH MWW OIICHUBATH BEPOSITHOCTU COOBITUH B PETbHON KU3HU;
BBIOMPATh METOIbI MOJIXO/ISIICTO MIPEACTABICHUS U 00PA0OTKU JTaHHBIX.

TexkcTOBBIE 3agavuun

BbIIyCKHUK Hay4HTCS:

Pematsp Pa3HbIC 3aJla41 MOBBIIIICHHOMN TPYOHOCTH,

AHAJIU3UPOBaTh yCJIOBHUC 3aJa4U, BBI6I/IpaTB ONTUMAJIbHBIN MCTOA PCHICHUA
3aJlavuu, pacCMaTpuBasd pasiindHbIC MCTOABI,

CTPONUTH MOJACJIb PCUHICHUA 3a/la4u, IPOBOAUTb AOKA3aTCIbHBIC PACCYIKACHUS
IIpHU pCHICHHUH 3a/1d1H;

pemaTh 3a7a4u, Tpedyroiue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUH,
BBIOOpA ONTUMAJILHOTO PE3YIbTaTa;

AHAJIU3HUPOBATh U UHTCPIIPCTUPOBATH ITOJTYUCHHBIC PCHICHHUA B KOHTCKCTC
YyCJIOBUS 3aaa4H, BBI6I/IpaTB pEeUICHUs, HC IIPOTHBOPCHAIIUC KOHTCKCTY,

MIePEBOIUTD MPHU PEIICHUH 3a1a9i HHGOPMAIIUIO U3 OAHOM (hOPMBI 3aIIMCH B
JIPYTYI0, UCTIOJIB3YS TIPH HEOOXOAUMOCTH CXEMBbI, TAOJINIIBI, TpapuKH,
JTarpaMMBl.

B noBceqHEBHOM )KU3HU U NIPU U3YUYEHHUH IPYTHUX MPEIMETOB:

peuiaTh MPAKTUYCCKHUEC 3aaa491 U 3a/la4u U3 IPYTUX IMPCIMCTOB.

I’ICTOpI/IH H METOABI MATEMATHKH

BbIIyCKHUK Hay4HTCS:

NmeTs mpeacTaBieHre O BKJIa/I€ BBIIAIONIMXCS MATEMAaTUKOB B Pa3BUTHE
HAYKU;

IIOHUMATb POJIb MaTCMAaTHKH B PAa3BUTHH POCCI/II/I;

HCIIOJBb30BATE OCHOBHLIC METOAbBI 10KA3aTCIbCTBA, ITPOBOJAUTDL
A0Ka3aTCJIbCTBO W BBIITOJIHATD OIIPOBEPKCHUC,

MNPUMCHATb OCHOBHBIC MCTOAbI pCHICHUSA MATCMATHYCCKUX 3a71a4;

Ha OCHOBE MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPU30BaTh
KpPacoOTy U COBEPIIEHCTBO OKPYKAIOIIETO MUPa U IPOU3BEICHUIN UCKYCCTBA;



NPUMEHSTH MPOCTEUIINE TPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU MAaTEMAaTUUYECKUX 3a]1a4;

IIOJIB30BATHCA IIPUKIIAAHBIMU IIPOIpaMMaMi U IIpOorpaMMaMi CUMBOJIBHBIX
BBIUMCIICHU M JJIA UCCIICA0OBAaHUA MaTCMAaTHYCCKHUX O6’I)€KTOB;

MPUMEHSATh MaTEMAaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYKAIOIIET0 MUPa
(MonenupoBaHne PU3NYECKUX TIPOLIECCOB, 33]Ja4l SIKOHOMUKH ).

I'eomerpus

[IpeaMeTHBIM pe3ynbTaTOM U3YUYEHUS Kypca sBIsieTCs: ChOPMUPOBAHHOCTD
CJIEIYIOLIUX YMEHUM:

MI0JIb30BATHCSI TEOMETPUUECKUM SI3BIKOM JIJISI ONTMCAHUS TIPEMETOB
OKPY’KaIOIeT0 MUPA;

pacro3HaBaTh reoMeTpudeckue GUrypsl, pa3andyaTh UX B3aUMHOE
PacCIIOJIOKEHUE;

M300pakaTh reOMETpUUYECKHe (PUTYPHI; BHITIOIHSITH YEPTEXKH 10 YCIOBUIO
3a/1auu; OCYIECTBISATh MpeoOpazoBanus PuUryp;

pacCiio3HaBaTh Ha 4YCPTCKAX, MOACIIIX U B OKpY)KaIOIHCﬁ 00CTaHOBKE
OCHOBHBIC ITPOCTPAHCTBCHHBIC TCJIA, I/I306pa)KaTB ux.,

B MMPOCTEHIINX CIy4asiX CTPOUTh CEYEHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX
TEN;

BBIYUCIISATh 3HAYEHUS T€OMETPUUYSCKUX BEIUIMH(JIMH, YIJIOB, IUIOIAICH,
00beMOB); B TOM unciie: as yriaoB oT 0 1o 180° onpenensaTs 3HaUYCHUS
TPUTOHOMETPHUCCKUX (DYHKITHI MO 3aJaHHBIM 3HAYEHHUSM YTJIOB; HAXOIUTh
3HAYCHUS TPUTOHOMETPHUCCKUX (DYHKITHI MO 3HAYCHUIO OJTHOW U3 HUX,
HAXOJIUTh CTOPOHBI, YTJIbI U BBIYUCIISTH TUIOIIAIA TPEYTOJIBHUKOB, TJTHHBI
JIOMaHbBIX, IyT OKPY>KHOCTH, TJIOMIAACH OCHOBHBIX T€OMETPUUECKHUX (DUTYD
U (GUTYyp, COCTABJIICHHBIX U3 HUX;

pemaTh TeOMETPUUECKUE 3a]]a4M, OMUPasiCh Ha U3y4YCHHBIE CBOMCTBA (hUryp
Y OTHOLLICHUN MEXKJ1y HUMU, IPUMEHSIS JOTIOJHUTEIIbHBIE IOCTPOCHUS,
anredpandecKknii 1 TPUTOHOMETPUYECKUH ammapar, MpaBuiia CHMMETPHH;

IMPOBOJUTDL JOKA3ATCIIbHBIC PACCYXKIACHUA IIPU PCIICHUHA 3a1a4, NCIIOJIb3Y
HN3BCCTHBIC TCOPCMBI, O6Hapy)KI/IBa$I BO3MOXHOCTH AJI1 UX MCIIOJIb30BAaHUA,

pemaTh NpoCcTeHIne MIaHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE.

Hcnonb3oBaTh HpI/I06peTeHHBIe S3HAHUA U YMCHUA B Hp&KTH‘—IGCKOﬁ ACATCIBHOCTH
)51 HOBCCJIHGBHOfI KHU3HU OJIA:

OMHCaHUS PeaJTbHBIX CUTYyaIlui Ha S3bIKE TEOMETPHUH;
pacyeToB, BKIFOYAIOIINX MPOCTEUINNE TPUTOHOMETPUUIECKHE (POPMYJIIHI;

PCUHICHUA TCOMETPHUICCKUX 3aa4 C UCITIOJIb30BAHUEM TPUTOHOMCECTPHH,



o PpEIICHUS MPAKTUYCCKUX 3a7a4, CBI3aHHBIX C HAXOXKIECHUEM
TCOMETPHUUICCKHUX BEIIMYHH (HCIOJIB3YS IPH HEOOXOAUMOCTH CIIPABOYHUKH U
TEXHUUYECKHUE CPEJCTBA);

e TOCTPOEHHUI C OMOIIBIO T€OMETPHUUECKUX NHCTPYMEHTOB (JIMHEHKA,
YTOJIBHUK, LIUPKYJIb, TPAHCIIOPTHUP).

1. Conepxanue yueOHOI0 npeamera
Moayab «Asredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)
1. Tpuzonomempuueckue pynxuuu -18u.

O6nacTh onpeneneHuss U MHOKECTBO 3HAUCHU TPUTOHOMETPUYECKUX HYHKIIUM.
YeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPUUECKUX (PYHKIIUH.
CpoiicTBa PyHKITMHU Y = cOSX U ee rpaduk. CBoiicTBa QYHKINH Y = SINX U €€
rpaduk. CpoiicTBa pyHkiuu y=tgx u ee rpaduk. OOpaTHbIE TPUTOHOMETPUUECKHUE
GyHKLIHH.

OcHosHas yenb - U3y4nuTh CBOMCTBA TPUTOHOMETPUUECKUX (PYHKITUHN, HAYYUTh
yYaIUXCsl TPUMEHSTH 3TH CBOMCTBA MPU PEIICHUH YPaBHEHUN U HEPABEHCTB;
0000IIUTh U CUCTEMATU3UPOBATH 3HAHUS 00 UCCIIEN0BaHUN (DYHKITUI dIie-
MEHTapHBIMH METOJIaMU; HAYUYUTh CTPOUTH IPauKi TPUTOHOMETPUUECKUX
GyHKINNA, UCTIONB3YS pa3IMUHbIE IPUEMbI TOCTPOEHUS TPpaUKOB.

Cpenu TPHTOHOMETPHYECKUX POPMYJI CIISAYeT 0000 BBIACIUTE T¢ (HOPMYJIHI,
KOTOPBIC HEMOCPEJACTBEHHO OTHOCSITCS K HCCJICTOBAHUIO TPUTOHOMETPHUYCCKUX
(GYHKIUI B TOCTpOoeHHIO BX TpadukoB. Tak, popmysas Sin(-x) = -sinx u COS(-X)

= COSX BBIp@)KalOT CBOMCTBA HEUCTHOCTH M YETHOCTH (DYHKIIUH Y = SINX U y = COSX
COOTBETCTBEHHO.

Ha npodunbHOM ypoBHE NPOIOJIKAETCS U3yUEHUE CBOMCTB JIEMEHTaPHbIX
GYyHKIMI MeToAaMU JIEMEHTApHON MaTeMaTHKH; PELIatoTCs 3a/1a4d Pa3HOTro
YPOBHS CJIIOKHOCTH Ha HaXOXAEHHE 00JIaCTH ONPEIEICHNUs U MHOKECTBA
3HAYEHUMN CJIOKHBIX (PYHKIUH.

[TocTpoenue rpadKoB TPUTOHOMETPUUECKUX QYHKUUNA TPOBOJUTCS C
UCITIOJIb30BAaHUEM UX CBOMCTB M HAUMHAETCS C OCTPOEHUs rpaduka QyHKINH y =
COSX.

C nomotipio TpaduKOB TPUTOHOMETPUIECKUX (QYHKIIUN PEIIAIOTCS TPOCTEUIITNE
TPUTOHOMETPHUUECKHE YPABHEHUS U HEPABEHCTBA.

Ha npoduiibHOM ypoBHE 00paTHBIE TPUTOHOMETPUYECKUE (DYHKIIMN U3y4arOTCs
MOCJI€ MOBTOPEHMUSI OHATHS B3aUMHO 0OpaTHBIX (yHKIMA. [I[puMeHenre cBOMCTB
0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIHUIA PACCMATPUBAETCS HA KOHKPETHBIX
puMepax.

B xone n3yuenus TeMbl 0c000€ BHUMaHUE YIEISETCS UCCIeNOBaHNI0 QYHKIIUN U
MOCTPOEHUIO TPA(PUKOB METOAAMH JIEMEHTAPHOW MaTeMaTHKu. TakuM o0Opazom,
MIPY U3yYCHUH JTAHHOTO Pa3jieia MPOUCXOAUT Kak 0000IICHNE U CUCTeMaTH3aIUs



3HAHUU ydqamuxcs 00 OJIEMCHTAPHBIX (i)YHKIII/IﬂX H UX UCCIICIOBAaHHMH METOJaMM
SHCMCHTapHOﬁ MAaTCMATUKH, TaK U IIOATOTOBKA K BOCIIPUATHIO 3JICMCHTOB MaTCMa-
THUYCCKOI'O aHaJIn3a.

2. Ilpouseoonasn u eé zeomempuueckuil cmoici-18 u.

ITpenen nocnenoBarensHoCTU. [Ipenen pynkunu. HenpepblBHOCTh PyHKIMH.
Omnpenenenne npousoaHou. [lpasuna nuddepenuupoanus. [IponzBoanas
CTETIEHHON (PYHKIIMH. IPOU3BOJHBIE AJIEMEHTApHbBIX (QyHKUUHN. ['eomeTpuueckuii
CMBICJI IPOU3BOJHOM.

OcHosHas yens - BBECTU NOHATHE MpeJieia MOCIeA0BaTeIbHOCTH, peaena
(bYHKIUH, TPOU3BOIHON; HAYYUTh HAXOUTh MPOU3BOIHBIE C TOMOIIBIO (OPMYII
mudpepeHIpoBaHus; HAYYUTh HAXOAUTh YpaBHEHUE KacaTelIbHON K rpauKy
GbyHKIMU, peliaTh NPaKTUYECKHUE 3aa4i Ha TPUMEHEHUE TOHSITHUS TPOU3BOIHOM.

Ha npoduiibHOM ypoBHE yyaiuecs 3HaKOMSITCS CO CTPOTHUMHU OTPEICICHUSIMU
mpejena mocjieI0BaTeIbHOCTH, IIpeeia PyHKIINH, HePEePhIBHOCTH (PYHKITUH.
[TpaBuwia nuddepenurpoBanus u GOpMYIIbl TPOU3BOIHBIX JIEMEHTAPHBIX (PYHK-
AN TOKa3bIBAKOTCS CTPOTO.

JlocTaTouHO OAPOOHOE U3YyUEHUE TEOPUHN IIPEIETIOB YMCIOBBIX
NOCJIE0BATEIBHOCTEN yUaIIUMUCS TPO(UIBHBIX KIACCOB HE MPOCTO TOTOBUT UX K
BOCHPUATHUIO CIOXKHOTO MOHATHS Npeesa PYHKIMHU B TOUKE, HO pa3BUBAET
MHOTHE Ka4eCTBa MBICIUTEIBHON JEATEIbHOCTH YYaIlUXCS.

3.Ilpumenenue npouszeo0noii K ucciedosanuro ynxkyuii-13u.

Bo3spacTtanue u yosiBanue QpyHkuuu. Jkctpemymbl pyHkunn. Haubosnbiiee u
HauMeHblee 3HaueHus1 GyHKIuu. [IponsBoaHast BTOPOro Mopsiika, BBITYKIOCTb U
Touku niepernoda. [locrpoenue rpadukoB QyHKITHIA.

OcHosHas yeib — TO0Ka3aTh BO3MOKHOCTH TIPOU3BOIHON B MCCIICIOBAHUM
CBOMCTB (DYHKIIMIA U TIOCTPOCHUHU UX TPadUKOB.

[Ipu n3yuennn marepuana MUPOKO UCTOJIb3YIOTCA 3HAHUS, TTOJTYYCHHbIC
y4anmMucs B XoJie paboThl HaJl TPEABITYIIIEH TEMOM.

OOGOCHOBBIBAIOTCS YTBEPKIACHUS O 3aBUCHMOCTHU BO3pacTaHUs U yObIBaHUS
GbyHKIMM OT 3HaKa €€ MPOU3BOHON HA TAaHHOM ITPOMEXKYTKe. BBosATCSA MOHATHS
TOYEK MAaKCUMyMa U MUHUMYMa, TOUEK rmepernda. Yyaniuecs: 3HaKOMSITCSI C HOBBI-
MH TEPMUHAMU: KPUTUUECKHUE U CTALIMOHAPHBIE TOYKH.

[Tocne BBeAeHUS TOHIATHI MaKCUMyMa U MUHUMYyMa (QyHKIMH GOpMUpPYETCS
MPEICTABICHUE O TOM, YTO (DYHKIIMSI MOKET UMETh IKCTPEMYM B TOUKE, B KOTOPOU

OHa HE UMEET NMPOU3BOIHOM, HAIIPUMED, Y = B Touke x = 0.

Omnpenenenre Buaa SKCTpEMyMa MPeIoiaracTcs CBsi3aTh ¢ MEPEMEHOMN 3HaKa
IPOM3BOIHON (HYHKITUH TP TIEPEX0/Ie Yepe3 TOUKy IKcTpeMmyma. Heobxonnumo
MOKa3aTh yUYaIIMMCS, YTO 3TO MOXKHO CJIENIaTh MPOIIe — IO 3HAKY BTOPOU



npousBoHoi: ecym f'(X) 0 B HEKOTOPO# CTAallMOHAPHOM TOYKE X, TO
paccMaTpuBaeMasi CTalliOHapHasi TOYKa eCTh Touka MUHUMYMa; eci f'(X) , To 3Ta
TOYKa — Touka MakcumyMa; eciim f'(X) = 0, To Todka X eCTh TOYKa Imeperuoa.

[TpuBoaAMTCS cXeMa MCCIeA0BaHMS OCHOBHBIX CBOMCTB (DYHKITUH, TIPEIBAPSIOIIAs
nocTtpoenue rpaduxa. Ha npodunsHom ypoBHe (mociae u3y4eHus: BTOpOi Ipo-
W3BOJIHOM) cXeMa ucciaeaoBaHus (yHKIUU BBITIISIUT TaK:

1) o6macTh onpeneneHus: GyHKIIMU; YETHOCTh (HEYETHOCTH); IEPUOTUIHOCTD;
2) HynH (PYHKITUHU; TTPOMEKYTKU 3HAKOTIO-CTOSTHCTBA,
3) acumnToThI rpaduka QyHKIUH;

4) nepBast NPOM3BOAHAS; KPUTUUECKUE TOUKHU; IPOMEKYTKA MOHOTOHHOCTH;
DKCTPEMYMBI;

5) BTOpas MpOM3BOAHAS; MPOMEKYTKH BBITYKIOCTH, HAIPABICHHS BBITYKIOCTEH U
TOYKM Ieperuoa.

4 . IlepBooOpa3nasi u uaTerpaa-10u.

ITepBooOpa3zHnas. IIpaBuna HaxoxaeHUs epBooOpa3HbiX. [lnomans
KPUBOJMHENHON Tparnenuu. MHTerpan u ero BeIYUCICHUE. BolunciieHne miomaaen
¢buryp ¢ moMoIpo nHTErpayioB. [I[puMeHeHre HUHTETPaIoB ISl PEIICHUS
dbusznyeckux 3anad. [Ipocreiimue nuddepeHunaibHble YpaBHEHUSI.

OcHOBHas 11eJ1b — O3HAKOMHUTH C MOHSITUEM MHTETpajia U UHTErPUPOBAHUEM KaK
orneparnyeit, oopaTHoi 1udPepeHInpOBaHNIO; HAYYNUTh HAXOIUTh TIOMATh
KPUBOJMHEHHOM Tparenuu, pemarth npocreiime Gu3nieckue 3aa4u ¢ MOMOIIbI0
WHTErpana.

Omneparyss THTETPUPOBAHKS CHaYaJla OMPEESISIECTCS KaK orepalus, oopaTHas
nuddepeHupoBannio, Jajee BBOJUTCS MOHITHE IEPBOOOPA3HOM, MPU STOM HE
BBOJIUTCSI HU OTIPEJICIICHUE HEOTIPEACIICHHOT'0 NHTErpajia, HU €ro 0003HaYCHUE.
Tabnuna mpaBuil MHTETPUPOBaHUS (T. €. TabyHIa IEpBOOOPA3HBIX) B ATOM CTydae
€CTECTBEHHO MOJIy4aeTCs U3 TaOIUIIBI TPOU3BOAHBIX. DOpMyIHpyeTCs
yTBEpKJICHHE, YTO Bce nepBoobOpasubie mia Gpyukiuu f(x) umeror Bun F(x) + C,
rae F(X) — mepBooOpasHast, HaliieHHas B Ta0uIe. DTOT (PaKT HE JOKA3bIBACTC, a
TOJIBKO TTOSICHSETCS.

CBs13b MeXKy EpPBOOOPA3HON U IUIONIABI0 KPUBOJIMHEHHON Tpaneuuu
ycTaHaBiuBaetcs popmysioit Hetotona — JleliOnuiia. /lanee Bo3HUKaeT
OTIpEICIICHHBIA HHTErPaJl KaK Mpe/ei HHTETPaIbHOM CYMMBI; TIpH 3TOM GopMyIia
Hprorona — JleliOHuIla TakKe OKa3bIBaeTCs cpaBeiuBoi. Takum oOpa3om, 3Ta
dbopMyIa SIBISETCS TIABHOMN: C €€ TIOMOIIBIO0 BRIYHCIISIOTCS OTPEICICHHBIC
WHTETPAJIbl U HAXOIATCS TUIONIAIA KPUBOJMHEHHBIX TpameIui.

Ha mpoduiibHOM ypoBHE ydamuecst 3HaKOMATCS € 3a/1adaMy Ha HaXOXKJIEHUE Ty TH
10 33JaHHOM CKOPOCTH, Ha BBIYUCIICHUE Pa0OTHl IEPEMEHHOM CHUJTBI, 33/1a4aMHU O
Pa3MHOXEHUU OAKTEPH 1 O PaIMOAKTUBHOM pacmaje 0oyiee moapooHo, 4eM



IIKOJIBHUKH KJIACCOB 0a30BOT0 YPOBHS, U y4aTcs peuarb NpocTepiire
muddepeHranbHble ypaBHEHUS

5. KomOunaropuka -9 u.

Marematnueckas uaaykuus. [IpaBuno npoussenenus. Pazmenienus ¢
noBTopeHusmu. [lepectanoBku. Pazmenienust 6e3 nosropenuid. Couetanus 6e3
noBTOpeHUi 1 6mHOM HbroTOHA.

OcHoOBHas 11e1b — Pa3BUTh KOMOMHATOPHOE MBIIIJIEHUE YYAIIUXCS; 03HAKOMUTD C
TeOpUeH coequHEeHUM (KaK CaMOCTOSITEIbHBIM Pa3ieJIoM MaTEMAaTHUKH U B
JTaTbHEHIIIEM — C ammapaToM PeIIeHUs psifa BEPOITHOCTHBIX 33]1a4); 000CHOBATh
dbopmyny 6mHoma HeioToHA (C KOTOPO# ydammuecs JUITh TO3HAKOMUJINCH B Kypce
10 kmacca).

OCHOBHBIMU 331auaMi KOMOMHATOPUKH CUMTAIOTCS clefyromue: 1) cocraBieHue
YHOPSA0YEHHBIX MHOXKECTB (00pa3oBaHUE NMEPECTAHOBOK); 2) COCTABICHHUE
MTOJIMHOKECTB JITAHHOT'O MHOECTBa (00pa3oBaHKE cOUeTaHUl); 3) COCTaBICHUE
YHOPSAIOYECHHBIX OJMHOKECTB JAHHOTO MHOXECTBA (00pa30BaHUE Pa3MEILEHUN).

N3 Bcero MHOTO0Opa3us BOMPOCOB, KOTOPHIMU 3aHUMAETCSI KOMOMHATOPHUKA, B
cojJiepkaHre 00pa3oBaHUs CTapIIEH MIKOJIbI CETOAHS BKIIOYAETCS JIUIb TEOPUSs
COEJIMHEHUI — KOMOUHATOPHBIX KOH(MUTYpallUid, KOTOPbIE HA3bIBAIOTCS
NepecTaHOBKAMHU, Pa3MEIEHUIMU U coueTanusiMu. [IpuuemM oOsi3aTeIbHBIMU JIJIS
U3YUYECHUS SBIISIOTCS JIUIb COSTMHEHHS 0€3 MOBTOPEHUN — COCMHEHMUS,
COCTaBJIISIEMbIE 110 ONPEACIICHHBIM MPABUIIAM U3 PA3JTUYHBIX 3JIEMEHTOB.

Teopus, coeTMHEHNI C TOBTOPSHHUSIMH HE SBISAETCS 00513aTEIbHOM ISl M3YUYCHUS
Jaxxe Ha MpoUILHOM YPOBHE, TEM HE MEHEE, MOJIE3HO BBECTHU MOHSITUE XOTS Obl
pa3MEIIEeHUN C MOBTOPEHUAMH, TaK KaK 3aJa4M HA MOJCUYET YUCIIa ITUX
pa3MEIICHUN PacCMaTPUBAIOTCS YK€ HA MEPBBIX YPOKaxX MPU PEUICHUH 3a/1a4 Ha
MIPUMEHEHUE TTPaBUIa TPOU3BEICHUS.

3HAKOMCTBO C OCTaJbHBIMH COSTUHEHUSMHU C TIOBTOPECHHUSIMU MOXKET OBIThH
PACCMOTPEHO C yUYalIUMHUCS TPO(YUIBHBIX KIACCOB MPU HATUYUHA BPEMEHH.
JlokazaTenbCTBO ke CIpaBeaTUBOCTH (HOPMYJI IS TTO/ICUETa YKCIia TePECTaHOBOK
C TOBTOPEHUSIMU M YHCJIa COYETAHUN C MOBTOPEHUSIMUCTIEYET pacCMaTPUBATh
TOJIBKO MPHU YTIIyOJICHHOM U3YUYEHUHU C YYAIIUMUCS, YCBOUBIIUMU TPUMEHEHUE
MeTOJIa MaTeMaTUYECKOW UHTYKIIUH.

JlonomHUTENbHON MOTUBALIMEN PACCMOTPEHMSI, HAITPUMED, IEPECTAHOBOK C
MOBTOPEHUSIMH SIBJISIETCSI TO, YTO OMHOMUATBHBIC KOY(DPHUITUEHTHI €CTh HE YTO
WHOE, KaK MepECTaHOBKHU ¢ MOBTOpeHusMH. [lorTomy ydamuecs, 3HakoOMbIe €
MOHSATHEM TIEPECTAHOBOK C MIOBTOPEHUSIMHU, JIETKO BOCIIPUHUMAIOT BBIBOJ]
dbopmymnsl 6mHoMa HeroToHa.

6. DiieMeHTHI TEOPHH BEPOSITHOCTEH-74.



BepositTHOCTb coObITHS. Cl1OKEHNE BEPOSITHOCTEN. Y CII0BHAsA BEPOATHOCTD.
HezaBucumocTs coObITHl. BeposTHOCTh Mpon3BeIeHUS HE3aBUCUMBIX COOBITHH.
®opmyna beprym.

OcHoBHas 11€716 — CHOPMHUPOBATH MOHATHE BEPOSITHOCTH CITyYaHOTO
HE3aBHCHUMOTO COOBITHS; HAYYUTh PEIIaTh 3a/1a4d Ha MPUMEHEHHE TEOPEMBI O
BEPOATHOCTH CyMMBI JIByX HECOBMECTHBIX COOBITUN U Ha HAXOXKICHHE
BEPOATHOCTH MPOU3BEACHUS JBYX HE3aBUCUMBIX COOBITHH.

B nmporpaMmy BKIIIOUE€HO H3y4YeHHUE (YACTUYHO HA HHTYUTHBHOM YPOBHE) JIMIIb
OTJICIbHBIX AJIIEMEHTOB TEOPHH BEPOSATHOCTEH. [IpH 3TOM BBEICHUIO KaXI0T0
MOHATHS IIPEAIICCTBYET HeopMallbHOE 00BACHEHHE, PACKPBIBAIOIICE CYIIHOCTh
JAHHOTO IOHSTHS, €r0 IMPOUCXOKICHUE U pealbHbIi CMbIC. Tak BBOIATCS
MOHATHUS CIy4YalHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH, CBA3aHHBIX C
HEKOTOPBIM UCIBITAHUEM; ONPEACIIAIOTCS U WILTIOCTPHPYIOTCS ONIEPAIHA HaJl
COOBITHSIMH.

Krnaccuueckoe onpeseneHne BepOITHOCTH COOBITHS C PABHOBO3MOKHBIMHU
AJIEMEHTApHBIMU UCXO0JaMU (HOPMYITUPYETCS CTPOTO, U HA €ro OCHOBE (C
UCIIOJIb30BAaHUEM 3HAHUM KOMOMHATOPUKH) pelIaeTcst OOJIBIIUHCTBO 3a/1a4.
HezaBucuMOoCTh COOBITHUI BBOAUTCS JOCTATOYHO CTPOTO (MIOCIIE ONpeeeHUs
MIOHATHS YCIIOBHOM BEPOATHOCTH). PazOupaeTcs peneHne 3a1aui Ha HaX0KICHHUE
BEPOSATHOCTH COOBITHA B, cocTOSsIIEro B TOM, YTO MPH M HCTIHITAHUIX Ha-
osrogaeMoe coobiTHEe A MPOU30MAET pOBHO K pa3, mocie yero 000CHOBBIBACTCS
dbopmyna bepnyiu.

HpI/I H3JIOKCHUHU MaTCpHrajld JaHHOI'O pa3acia IIOJYCPKUBACTCA ITPHUKIAJIHOC
3HAYCHUC TCOPHUH BGpOSITHOCTGfI B Pa3/INYHBIX 0071aCTSIX 3HAHUHU U HpaKTH‘IGCKOﬁ
ACATCIBHOCTH YCJIOBCKA.

8. UTorosoe moBTopeHne Kypca ajredpbl 1 HA4aJl MATEMATHY€CKOI0
anaausa-104.

YPpoku UTOrOBOTO TOBTOPEHUSI UMEIOT CBOEH 11€JIbI0 HE TOJIbKO BOCCTAHOBIICHUE B
MaMATH YYaIIUXCcsl OCHOBHOTO MaTepuaia, HoO M 00001IeHre, yTOYHEHUE
CUCTEMATHU3AIIMIO 3HAHUH 10 aJireOpe W HayaJlaM MaTeMaTHYeCKOTo aHalln3a 3a
KYpC CpEIHEMN LIKOJIBI.

[ToBTOpEHNME NpeaIaracTcss MPOBOAUTH IO OCHOBHBIM COJEPKATEIBHO-
METOAMYECKUM JIMHUSIM U 11eJ1eCO00Pa3HO BBICTPOUTH B CIAEAYIOIIUM MOPSAKE:
BBIYKCIICHUS U TPe0Opa30BaHMs, YPaBHEHHUS U HEPABEHCTBA, (DYHKIIMH, Havana
MaTE€MaTUYECKOr0 aHaIu3a.

[Ipu mpoBeI€HNH UTOTOBOTO ITOBTOPEHUS IPEAJIAracTCs IUPOKOE UCITOIb30BaHUE
¥ KOMOMHUPOBAHUE PA3JINYHBIX TUIIOB YPOKOB (JICKITU, CEMUHAPOB,
NPAKTUKYMOB, KOHCYJIbTAIMM U T.€.) C LIENBI0 OBICTPOr0 0XBaTa OOJIBILIOTO 110
o0bemy MaTepuaia. HeoOXoIuMbIM 371EMEHTOM YPOKOB HTOTOBOTO MTOBTOPEHUS
ABJIIETCS] CAMOCTOsITENbHAs paboTa yyanuxcsa. OHa 1mosje3Ha Kak caMmum
yYaluMCcsl, TaK U YYUTEII0 JIJIsl OCYLIECTBIEHUSI 00paTHOM cBsizu. DOpMBbI



IIPOBEJCHHS CAMOCTOSATEIbHBIX pa0OT Pa3HOOOPA3HBI: OT TPATUIIMOHHON PaOOTHI C
JBYMSI, TPEMsI 3aJJaHUSIMU JI0 TECTOB U paboT B opmMe paboueit TeTpajei ¢
3aITOJTHEHUEM TIPOOEIIOB B MPUBEIACHHBIX PACCYKICHUSIX.

B pesynbTaTe 0600maromero moBTOpeHMS Kypca anreOpsl 1 Havaina ananmsa 3a 11
KJIACC CO3/1aTh YCIOBUS yUaIIUMCS JIJIS1 BBISIBJICHUSL:

BJIAACHUS ITIOHATUCM CTCIICHU C palMOHAJIbHBIM IIOKAa3aTCJICM, YMCHHC
BBIITIOJIHATD TOXIACCTBCHHBIC HpCO6p&30BaHI/IH N HAaXOIHUTb NX 3HAYCHU,

YMEHUS BBITIOJIHATH TOXACCTBEHHBIC MPE0Opa30BaHUS
TPUTOHOMETPUYECKUX, UPPALUOHAIIBHBIX, IOKA3aTEIbHBIX,
Jorapu(MUYECKUX BBIPKCHHUIA,

YMEHUS pellaTh CUCTEMbl YPABHEHHM, COAEPIKAIINX OAHO WM JIBa
ypaBHeHUs (JiorapuPMUUECKuX, UpPAIIMOHATBHBIX, TPUTOHOMETPUUECKHX),
pemaTh HepaBeHCTBA C OJIHOM MEPEeMEHHONW Ha OCHOBE CBOMCTB (DyHKIIUU;

YMEHHSI UCIIOJIB30BATh HECKOJIBKO IPUEMOB IIPH PEIICHUHN YPABHEHUM;

pemaTh ypaBHEHHUS C UCIIOIb30BaHUEM PAaBHOCUILHOCTU YPAaBHEHUM;
UCIIOJIb30BaTh Tpaduk GyHKIUU MPU PEIICHUN HepaBEeHCTB (rpaduueckuit
METO/);

YMEHHUS HaXOJIUTh IIPOU3BOIHYIO (DYHKIIMHM; MHOKECTBO 3HAUYCHHUH
GbyHKIUK; 00J1aCTh ONPEICTICHUsI CI0KHON (DYHKIIMU; UCTIOJIH30BATh
YETHOCTh U HEUETHOCTh (PYHKIINH;

YMEHUS UCCIIE0BATh CBOMCTBA CIIOKHOU (DYHKIIMH; UCIIOJIB30BaTh CBOMCTBO
NEePUONYHOCTH (PYHKITUU JIJIsI PEIICHUS 33724, YATATh CBONCTBA (DYHKIIMH
1o rpaduKy 1 pacro3HaBaTh rpaduKy FIEeMEHTAPHBIX (YHKITUI;

YMEHHUS pelllaTh U MPOBOJUTH UCCIICIOBAHUE PEIICHUS TEKCTOBBIX 3a7a4 Ha
Hax0XXJICHUE HauOOJIbIIEero (HAMMEHBIIIET0) 3HAUCHUS BEJIMUMHBI C
IIPUMEHEHUEM ITPOU3BOTHOM;

YMEHUS PelIaTh 33/1a4M NTapaMETPUUYECKUE HA ONITUMU3ALIUIO;

yMEHUS peliaTb KOMOMHUPOBAHHBIE YPaBHEHHUS U HEPABEHCTBA;
MCII0JIB30BaTh HECKOJIBKO IPUEMOB IIPU PELICHUN YPABHEHUN U HEPABEHCTB;

YMEHUS U3BJIEKATh HEOOX0IUMY0 HHPOPMALIUIO U3 yUeOHO-HAYYHBIX
TEKCTOB; PUBECTH MPUMEPHI, TOA00PATH APIYMEHTHI, CPOPMYITHPOBATH
BBIBO/IBI.

Moayas «I'eomeTpus»

1. MeToa koopaAMHAT B npocTpaHcTie (15 4)

KoopauHaTel TOUKM U KOOpAUHATHI BeKTopa. CKaasipHOE MPOU3BE/IEHHE BEKTOPOB.
VYpaBuenue miockoctu. [IBmkenus. [IpeoOpa3zoBanue momgoousi.



OcHoBHas 11e1b-CHOPMHUPOBATH YMEHUE YUAITUXCS IPUMEHSTh BEKTOPHO-
KOOPAMHATHBIN METOJ K PEIICHUIO 33]1a4 Ha BEIYUCIICHUE YTIIOB MEKY IPSIMbIMU
U TJIOCKOCTSAMHM M Pac-CTOSIHUN MEXKy ABYMSI TOUKAMH, OT TOUYKHU JIO0 TUIOCKOCTH.

JlaHHBIN pa3zen SBISETCS HEMOCPEICTBEHHBIM MTPOIOJKEHUEM MPEABITYIIETO.
BBoauTcs moHsATHE MPSIMOYTOJIBHON CUCTEMBI KOOPIMHAT B MIPOCTPAHCTBE, JAIOTCS
OmpeIeNICHUs] KOOPIUHAT TOYKH U KOOPJIUHAT BEKTOPA, PACCMATPUBAOTCS
MPOCTENIINE 33/1a4M B KOOPJAWHATAX. 3aTEM BBOJUTCS CKAISIPHOE MMPOU3BEACHUE
BEKTOPOB, KPaTKO MEPEUUCIISIOTCS €ro CBOMCTBA (0€3 T0Ka3aTeNbCTBA, MOCKOIBKY
COOTBETCTBYIOIIME JJOKA3aTeIbCTBA ObUIM B Kypce TJIaHUMETPHUH ) U BBIBOASTCS
(bopMyIIBI 1Sl BBIUUCTICHUS YTIIOB MEXKIY ABYMS PSIMBIMU, MEXKY MPSIMON U
IUIOCKOCTHIO. JaH Takke BBIBOJ YPaBHEHHUS IIIOCKOCTH U (POPMYJIBI PACCTOSIHUS OT
TOYKH J10 TIIIOCKOCTH.

B koHIIe pa3nena nu3y4yaroTcsi JBUKEHUS B IPOCTPAHCTBE: LIEHTpaIbHAs
CUMMETpPHUSI, OCEBasi CAMMETPHUS, 3epKaiibHasi cuMmmeTpusi. Kpome Toro,
paccMoTpeHo peobpazoBanue moa0-oms. Koopaunatel Touku. KoopauHaTel
BekTOpa. CKaIsIpHOE MPOU3BEICHUE BEKTOPOB. Y paBHEHHE

1. Tena Bpamenusi u ux nosepxuoctu (14 v)

[Tonsitne nunuuapa. [nomane nopepxHocty nuwimHApa. [lonarue konyca.
[Inomaar MOBEPXHOCTH KOHYca. Y cedeHHbIN konyc. Cdepa u map. YpaBHeHUE
cteprl. BzauMHoe pacrnionoxenue chepsl U mIockocTH. KacarenbHasi I0CKOCTh K
chepe. [1nomans chepsl.

OcHOBHas 11eJTb-/1aTh YYAIIUMCSI CUCTEMaTHYEeCKUE CBEJICHUSI 00 OCHOBHBIX TeJIax
¥ TIOBEPXHOCTSIX BpallleHUs — IIWIMHJIPE, KOHYce, cdepe, mape.

N3yuyenue kpyrabix Tea (HUIMHAPA, KOHYCa, Iapa) U X MOBEPXHOCTEN 3aBepIlIaeT
3HAKOMCTBO YYalIMXCsA ¢ OCHOBHBIMM IPOCTPAHCTBEHHBIMU (purypamu. BBogsrcs
MOHSTHUS IWIMHAPUYECKON 1 KOHUYECKOM MOBEPXHOCTEN, HWIIMHAPA, KOHYCA,
yceueHHOro koHnyca. C moMoIipio pa3BepTOK ONMPEIEISIFOTCS MIIOIMAI UX OOKOBBIX
MOBEPXHOCTEH, BBIBOASITCS COOTBETCTBYIOIIME (POPMYJIbL. 3aTEM JAIOTCS
orpenaeneHus cepbl U 1mapa, BBIBOJUTCS ypaBHEHHE C(hephl U C €r0 MOMOILBIO
UCCIIEyETCs BOIPOC O B3aMMHOM PACIIONIOKEHUHU cepbl U miockocTu. [lnomans
cdepsbl orpenenseTcs: Kak npees MoclieJoBaTeIbHOCTHU TUIOMIAIeH ONMMCAaHHBIX
OKO0JI0 c(hepbl MHOTOTPAHHUKOB IPU CTPEMIICHUHU K HYJIIO HaUOOJIBIIET0 pa3Mepa
KaXK70i rpanu. B 3a1auax paccMaTpuBaroTcs pa3inyHble KOMOMHALIMM KPYTIIbIX
T€J U MHOTOTPAaHHUKOB, B YACTHOCTH ONMCAHHBIE U BIUCAHHBIEC TPU3MbI U
nupamMu.

B nanHoM paszerne n3ioKeHbl TAK:Ke BOIPOCHI O B3AUMHOM PAaCHOIOKEHUH CPepbl
Y MIPSMOM, O CEYEHUSIX LIUINHIPUYECKON U KOHUYECKON MTOBEPXHOCTEN
Pa3IMYHBIMHU IUIOCKOCTAMU

1. O0bembl Tea (22 1)

O0BeM NpsAMOYTOJILHOTO Mapasesnenumena. O0beMbl MPSIMON MPU3MBI U
nunuHapa. O0beMbl HAKJIOHHOM TTPU3MBI, TUpaMUJIbl U KoHyca. O0beM 1apa u



wiomniank chepsl. OOBEMBI IIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS U IIIAPOBOTO
CEeKTOpA.

OcHOBHas 11€Tb-BBECTH MOHATHE 00BEMa TeJa U BBIBECTH (POPMYJIIBI IS
BBIYHCIICHUSI 00HEMOB OCHOBHBIX MHOTOTPAHHUKOB U KPYTJIBIX TEJI, U3YYECHHBIX B
Kypce CTEpEOMETPUHU.

[TonsTue o6bema Tena BBOAUTCS aHAJIOTHYHO MOHATHUIO TUIOIIAAN TUIOCKOM
¢urypsl. @opMyIHUpyIOTCS OCHOBHBIE CBOIICTBa 00BEMOB U Ha X OCHOBE
BBIBOAUTCS (hopMyJsia 0ObeMa MPsIMOYToJbHOIO apajiesienunea, a 3aTeM
IpSIMON TIPU3MBI U ITIMHAPA. DOpMyIbl 00BEMOB IPYTHX TEN BHIBOAATCS C
MOMOIIBIO HUHTETpaNIbHON (popmysl. Dopmyra oObeMa 11apa UCTOIb3YETCS IS
BbIBOZA (POPMYJIBI TUIOLIAAH CPEPBHI.

IHoBTOopenue (17 4)
Kpurepuu BbIcTABJIEHHS OLIEHOK.

[Ipu OLIEHKE YCTHBIX M MUCHbMEHHBIX OTBETOB YUUTEIb YUYUTHIBAECT MTOJTHOTY,
rIyOuHYy, TPOYHOCTh 3HAHUM M YMEHHH yJalluXcs, UCTI0JIH30BaHUE X B
pa3IUYHBIX cUTyarusaX. OleHKa 3aBUCUT OT HAJIMYMS U XapaKTepa MOTPEITHOCTEH,
JOMYIIEHHBIX yyamuMmucsa. Cpey NOrpeiHoCTeN BIACISIOTCS MOTPEIIHOCTH U
HEJI0YECTHI.

HOI‘pCIHHOCTB CUHTACTCA OIIIPI6KOI>1, CCJIM OHa CBHIACTCIIbCTBYCT O TOM, YTO YUCHHK
HC OBJIaACJI 3VH IIporpaMMmEal. K HCI0YCTAaM OTHOCATCA IIOI'PCIIHOCTH, KOTOPBIC
CBUACTCIILCTBYIOT O HCAOCTATOYHO ITOJTHOM YCBOCHHHU OCHOBHBIX 3HAHUU UJIN
YMeHI/Iﬁ WIH 00 OTCYTCTBHH 3HaHHﬁ, HC CUUTAIOMMXCA B IIPOTrpaMMC OCHOBHBIMU.
HeI[O‘-IeTaMI/I TAKKC CHUTAIOTCA: IMOIPCITHOCTH, KOTOPBLIC HC ITPHUBECIIN K
HCKAKCHUIO CMbICJIA, ITIOJTYUYCHHOI'0O YYCHUKOM 3adaHusl NUJIN croco0a ero
BBIIIOJIHCHM; HCAKKYPATHAas 3alliChb, HC6p€)KHO€ BBIITOJTHCHHUC YCPTCIKA.

['panuiia Mexay OmMOKOM U HEJJOUETOM CUMTAETCS B HEKOTOPOU CTETICHH
YCJIOBHOM.

OreHKa OTBETA y4alierocs npu yCTHOM WJIM MTUCbMEHHOM OIPOCE MPOBOJUTCS 11O
OSITAOAIBHON CUCTEME.

Coneprkanue u 00beM MaTepHuaa, MoJIekKaIIero MpoBepKe, ONpeIeseTcs
nporpammoii. [Ipu npoBepke ycBOEHUSI MaTepralia Hy>KHO BBISIBIISITh TIOJIHOTY,
MPOYHOCTh YCBOCHUS YUAIIUMUCS TEOPUU U YMEHUS PUMEHSTh €€ Ha MPAKTUKE B
3HAKOMBIX U HE3HAKOMBIX CUTYAaIUsIX.

3a,llaHI/I$[ AJI1 YCTHOTO Y ITIMCBbMEHHOTI'O OITpOCa yHalIUuXCA COCTOAT U3
TCOPETUUCCKHUX BOIIPOCOB M 3a14a4.

OTBeT Ha TEOPETUUYECKUN BOIIPOC CUUTAETCS OE3yNPEUHBIM, €CIIU IO CBOEMY
COZEPKAHUIO OJTHOCTHEO COOTBETCTBYET BOIIPOCY, COAEPKUT BCE HEOOXOUMBbIE
TeopeTuuecKue (PakTbl 1 000CHOBAHHBIE BBIBOJIbI, & €TI0 U3JI0KEHHS U MMChbMEHHAs
3aMKMCh MAaTEMATUYECKU TPAMOTHBI U OTJIMYAOTCS TOCIIEA0BATEIBHOCTHIO U
aKKypaTHOCTBIO.



Pemenue cuntaercst 0e3ynpeyHbIM, €CIU MPaBUIIBHO BEIOPAH CIIOCOO pellieHus,
camo perieHue COMPOBOXKIACTCI HEOOXOUMBIMH OOBSICHEHUSIMU, BEPHO
BBITIOJTHEHBI HYKHbIC BBIUYMCIICHUS Y PeoOpa3oBaHus, MOJTYUYEH BEPHBIA OTBET U
aKKypaTHO 3aIlMCaHO PEIICHUE.

YuuTenb MOXET OBBICUTH OTMCTKY 3a OpI/II‘I/IHaJIBHBIﬁ OTBCT Ha BOIIPOC HUJIN
OPUTHHAJIbHOC PCHICHUC 3aa4l, KOTOPBIC CBUACTCIBCTBYIOT O BELICOKOM YPOBHC
MATEMATHYCCKOT'O pAa3BUTHA YUAIICTIOCA; 3a PCUHICHUC OoJiee CIIOKHOM 3aJga4du
WM OTBET Ha 00Jiee CI0KHBIH BOIIPOC, IPCHIIOKCHHBIC YUAIIICMYCA
JOITIOJIHUTCIBHO ITOCJIC BBIIIOJTHCHHS UM BaﬂaHHﬁ.

HToroBeie OTMETKH (32 TEMY, UETBEPTH, KyPC) BBICTABISIOTCS IO COCTOSIHUIO
3HAHWK Ha KOHEII ATara 00y4eHHs C Y4ETOM TeKYIIHUX OICHOK.

OueHka YCTHBIX OTBETOB YUALITUXCSI
OTBET OLICHUBAETCS OLIEHKOU «5», €CIIU YUCHUK:

o« [IlonHo packpbul copepxanue MaTepraia B 00beMe, MpeayCMOTPEHHOM
MpOTrpaMMON U YIEOHUKOM;

o M3moxun MaTcpuall rpaMOTHBIM A3BIKOM B OHpGI[CJIGHHOﬁ JIOTUYECKOM
IMOCJICAOBATCIIBHOCTHU, TOYHO HCIIOJBb3YA MAaTCMATHUYCCKYIO0 TCPMUHOJIOTHUIO
N CUMBOJIUKY,

o [IpaBUJIBHO BBINOJHUI YEPTEXKH, PUCYHKHU, TPA(YUKH, COITYTCTBYIOLIUE
OTBETY;

« Ilokazan YMCHHUC UIITIOCTPUPOBATE TCOPCTHUUCCKHUC ITOJIOKCHUA
KOHKPCTHBIMU IIPUMCPaMHU, IIPUMCHATH UX B HOBOH CUTyaluu IIpH
BBIIIOJIHCHHUHU IIPAKTHYCCKOI'O 3aaHUA;

o IIpomemoHCTpHpOBaAl 3HAHUE PAHEE U3YUEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
c(OpPMHPOBAHHOCTh U YCTOMYMBOCTb MUCIOIb3YEMBIX IIPU OTBETE YMEHUU U
HAaBBIKOB;

« OTBeyan caMoCTOSTEIBLHO 0€3 HaBOIAIIHUX BOIIPOCOB YUHUTCIIA.

Bo03MOXkHBI 1-2 HETOUHOCTH MPU OCBEIIEHUU BTOPOCTENEHHBIX BOMPOCOB WUJIU B
BBIKJIAJIKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUII 110 3aMEUAHUIO YUUTEIS.

OTBeT OLIEHUBAETCSI OLIEHKOM «4», €CIIM OH YJIOBJIETBOPSET B OCHOBHOM
TpeOOBAHMSIM Ha OTMETKY «5», HO MPU 3TOM UMEET OJWH U3 HEAOCTATKOB:

o B uznoxenun nomyuieHsl HEOOIBININE TPOOEIHI, HE NCKA3UBIIINE
MaTEMATHYECKOE COJIEP)KAaHUE OTBETA;

o Jlomymiensl 1-2 HeoUeTa MPU OCBEIIICHUH OCHOBHOTO COJEPKaHUS OTBETA,
WCIIPABJICHHBIC 110 3aMEYaHUIO YUUTEJIS,

o JlomymieHa omuoka uiau 6oJiee IBYyX HEJOYETOB MPU OCBEIICHUHU
BTOPOCTEIEHHBIX BOIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABICHHBIX 110
3aMEUaHUI0 YUUTEIS.



OTBeT OlICHUBAETCS OLIEHKOM «3», €CIIu:

HemnonHo iy Henocaea0BaTeNIbHO PACKPBITO COJIEPKaHUE MaTepHUalia, HO
MOKa3aHo 001liee MOHMMaHUE BOIIPOCa U MPOJAEMOHCTPUPOBAHbI YMEHHS,
JOCTATOYHBIE JUIsl JAJIbHEUILEr0 YCBOEHUSI IPOrPAMMHOI0 MaTeprara;

Nmenuck 3aTpyAHEHUS WK JOMYIIEHBI OITMOKH B ONPEICICHUN TTIOHITHH, B
MCIOJIb30BaHUU MaTEMAaTUYECKON TEPMHUHOJIOTUH, B YEPTEkKAX, BHIKIAKAX,
HCTIPABJICHHBIC TIOCJIE HECKOJIBKUX HABOISIIIIUX BOIIPOCOB YUUTEIISI; YICHUK
HE CITPABUJICS C MPUMEHEHUEM TEOPHUH B HOBOM CUTYaIlMH MPU BHIMOJTHECHUN
MPAKTUYECKOTO 3aJIaHUSI, HO BBITIOJTHIII 3a/IaHHS 00sS3aTEIIBHOTO YPOBHSI
CJIOKHOCTH MO JJAHHON TEME;

HpI/I 3HAaHUHU TCOPCTUUCCKOI'O MaTCpHrajia BbIAIBIICHA HCAOCTATOYHAA
C(bOpMI/IpOBaHHOCTI) OCHOBHBIX YMCHHﬁ N HaBBIKOB.

OTtMeTKa «2)» CTaBUTCS B CICAYIOIHUX ClIydasdx:

He packpbITO OCHOBHOE COJIEpKaHKIE YUSOHOTO MaTepraa

O6H3py>KGHO HC3HAHHC WJIN HCIIOHUMAHHUC YYCHHKOM OOJIBIIIEH TN
HanOosIee BAXKHOH YacTu y‘-I€6HOI"O MaTtcpualia,

Jlomy1ieHbl OIIMOKYU B OTPEICJICHUH MOHSITHM, TPU UCTIOJIb30BaHUH
MaTeMaTHYECKOW TEPMUHOJIOTHH, B PUCYHKaX, YEpTEKaxX WU rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE MUCIPABJICHBI MMOCIIEC HECKOJBKUX HABOSAIINX
BOIIPOCOB YUHTES.

OneHKka MUCbMEHHBIX M KOHTPOJILHBIX Pa0oT y4yamuxcs

OTMmeTKka «5» CTaBUTCS, €CIIU:

PaboTa BeITIOTHEHA MTOJTHOCTHIO;

B nmorudeckux paccyxacHusX 1 000CHOBaHUH PEIICHUS HET MPOOEIIOB U
OINOOK;

B pemenun HeT MaTeMaTHYECKUX OMTMOOK (BO3MOKHA OJTHA HETOYHOCTb,
OTIHCKA, HE SIBJISIOMIASACS CIACACTBUEM HE3HAHMSI WITH HEITOHUMAaHUS
y4eOHOro MaTepuaa)

OtmeTka «4» CTaBUTCS, €CIIU:

PaGoTa BbINOIHEHA MOJTHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHUS
HEJIOCTATOYHBI (€CIIM yMEHHE 000CHOBBIBATH PACCYKACHUS HE SBISIIOCH
CHEIUATBHBIM 0OBEKTOM MPOBEPKH);

JonyiieHa oHa ommoOKka uiv 2-3 HeJioueTa B BBIKJIAAKaX, YEPTEkKaAX,
rpadukax (eciy 3T BUJIbI paOOTHI HE SBJSUIMCH CIICIUAIBHBIM 00BEKTOM
IIPOBEPKH)

OtMmeTKka «3» CTaBUTCS, €CIIU:



« JlomymieHsl OoJsiee 0OJHON OMMOKU MK OoJiee 2-3 HEJOUETOB B BBIKJIAIKAX,
yepTexax Wwin rpadukax, Ha ydamuics BiageeT 00s3aTeIbHbIMA YMEHUAMU
10 IIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, SCIIH:

. I[OHYHICHBI CYIICCTBCHHBIC OIHI/I6KI/I, ITOKa3aBIINC, YTO yanHHﬁCH HC
BJI1aaccT 00s13aTeILHBIMU YMCHUAMM I10 IIaHHOﬁ TEME B MOJHOM MCpC



