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1.

l. INJIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA MATEMATHUKA (AJITEBPA U HAYAJIA
AHAJIU3A)
JInyHOCTHBIE

Y ooyuarowezoca oyoym cipopmupoeansi:

v

v

v

MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH M OOILECTBEHHOM MPAaKTUKU, OCHOBAHHOIO Ha JMAOre KYyJIbTYyp, a
TAKIKC pa3JIMYHbIX q)OpM O6HICCTBCHHOFO CO3HaHUsA, OCO3HAHHUEC CBOCTO MECTA B MMOJIUKYJILTYPHOM MHUPC,

OCHOBBI CAMOPA3BUTHUSI U1 CAMOBOCIUTAHHUS B COOTBETCTBUH C OOIIEUEIOBEUECKUMH LIEHHOCTSAMH U HJeajJaMU IPaXkJaHCKOIro 00I1eCcTBa; TOTOBHOCTb
U CIIOCOOHOCTB K CAMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

HaBBbIKU COTPYJHUYECTBA co CBEPCTHHKaMU, JETbMU MJIAJIILIEr0 BO3pacTa, B3POCIBIMU B 00pa30BaTENbHOM, 001ECTBEHHO
I10JIE3HOM, Y4eOHO- UCCIIEI0BATENbCKOM, MPOEKTHONW U APYTUX BUIAX JEATEIbHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh K O0pa3oBaHMIO, B TOM 4YHCJIE €caMOOOpa30BAaHUIO, HA NMPOTSHKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIICHUE
K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPO(heCCHOHATBLHON U OOIIECTBEHHOH JESITeIbHOCTH;

Oodyuarouguiica noayuum 603mMoHCHOCMb 015 POPMUPOSAHUA:

v

AN

S ENENEN

YMEHHMS SICHO, TOYHO, TPAaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NHUCbMEHHOH peuM, NOHMMATh CMbBICJI IOCTaBJICHHOH 3a/Jauyu, BBICTPAUBATh
apryMeHTal1I0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDBHI;

KPUTHYHOCTH MBIIIJICHUS, YMEHUS PacliO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUA, OTINYATh THIIOTE3Y OT (paKTa;

NPEJCTAaBICHU O MaTeMaTHYeCKOM Hayke Kak cepe uenoBedecKoil IeATeNbHOCTH, 00 3Tamax ee pa3BUTHs, O €€ 3HAUUMOCTH JJIS Pa3BUTHA
LMBUJIN3ALUY;

KpEaTUBHOCTH MBIIIJICHNS], NTHULIMATUBBI, HAXOAUYNBOCTH, aKTUBHOCTH IIPU PELIEHUH MaTEMaTUYECKHX 3a]1a4;

YMEHHSI KOHTPOJIMPOBAThH IIPOLECC U PE3yJbTaT Y4eOHOI MaTeMaTHYeCKON JAesITeIbHOCTH;

YMEHHUS IIJIaHUPOBATh AEATEIbHOCTb.

MertanpeamMeTHble pe3yJbTaThl:

PervasituBubie YYJI:

Ooyuarowuiica nayuumca:

AN N NANANANAN

AN

dhopmynupoBaTh y4eOHYIO 3a/1a4y;

BBIOMpATh ICHCTBUS B COOTBETCTBUY C ITOCTABJIICHHOM 3a/1a4eii M YCIIOBUSIMU €€ pealli3allviH;

TUTAHUPOBATh MYTH JTOCTHXKEHUS IeJiel, 0CO3HAHHO BBIOMpaTh Hanboee 3G GeKTUBHBIE CIOCOOBI pEIeHUs YUeOHBIX U MO3HABATENBHBIX 3a71a4;
MPEeIBUIETh YPOBEHb OCBOCHUS 3HAHUM, €T0 BPEMEHHBIX XapaKTePUCTHUK;

COCTaBJIATH MJIAH U MOCIEI0BATEILHOCTD JIEHCTBUM;

OCYIIIECTBIIATH KOHTPOJIb IO 00pa3iy ¥ BHOCUTH HEOOXOAMMBIC KOPPEKTHBEI;

a/ICKBaTHO OIICHUBATh MPABUIHLHOCT WM OMIMOOYHOCTH BBIIIOJIHEHUS yUueOHOM 3a/1a4H, ee 0ObEKTHBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXXHOCTH
ee pelICHHUS;

CPaBHHBATH CIIOCOO JIEHUCTBUS U €0 PE3yNIbTAT C 3TAJIOHOM C LIeJIbI0 00HAPYKEHHSI OTKJIOHCHUH U OTJIMYUH OT ATalIOHA.

BUJICTh MAaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYyaIluH B IPYTUX JUCIUIUIMHAX, B OKPYIKAIOIICH KU3HU;



v

HAaXOJUTh B PA3IMYHBIX MCTOYHUKAX HHPOPMALUIO, HEOOXOJUMYIO Ul PELICHHUS MAaTeMaTHYECKHX MPOOJIeM, M HPEICTaBIsATh e B MOHATHOW
¢dbopme; mpuHUMATH
pelieHHe B YCIOBUSX HENONHOW © HM30BITOYHON, TOYHOW H BEPOSTHOCTHOI MH(OpMaIHy;

Obyuarowuiica noayuum 03MOHCHOCHIb HAYUUMbCA:

AN N NANEN

OIIPECACIIATH IMOCICA0BATCIBHOCTD IIPOMEKYTOYHBIX eneu u COOTBETCTBYIOIINX UM HeﬁCTBHﬁ C Y4Y€TOM KOHCYHOI'O pE3yjibTaTa,
NpeABUACTb BOSMOXXHOCTHU IMOJIYYCHHA KOHKPECTHOI'O PE3yJibTaTa MMPpU pCIICHUHN 3a1a4,

BBLACIIATH U OCO3HABATH TO, YTO YK€ YCBOCHO U YTO CIIC NOAJICKUT YCBOCHUILO,

OCO3HAaBaTb KA4Y€CTBO U YPOBCHb YCBOCHH, JaBATh CAMOOLCHKY CBOCH JACATCIIBHOCTH,

KOHOCHTPHUPOBATH BOJIIO AJIA IIPCOAO0JICHUSA Sany,Z[HeHI/Iﬁ u (I)I/ISI/I‘ICCKI/IX HpeHHTCTBHﬁ.

Ilo3naBaTeabHbie YY/I:

Oobyuarowuiica nayuumcesa:

AN N NN

AN

CaMOCTOSITENILHO BBIICIATh M (POPMYIIUPOBATH [T03HABATEIbHBIC LICITH;

UCIIOJIb30BATh OOIINE IPUEMBI PELICHUS 33/1a4;

IMPUMCHATH NPaBUJIA U IIOJIB30BATHECA HHCTPYKIUAMHA, OCBOCHHBIMHU 3aKOHOMCPHOCTAMMU

OCYILECTBIISITH CMBICIIOBOE YTCHHE;

cOo3aaBaTb, IPUMCHATb U HpeO6paSOBI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA, MOJCIIN U CXEMBI IJId PCIICHHUA yT-Ie6HI)IX MaTEMATHYCCKUX
npooiem;

IMOHUMAThb CYIIHOCTb AJITOPUTMHYCCKUX HpeI[l'H/IcaHI/Iﬁ H YMCTH HeﬁCTBOBaTB B COOTBCTCTBHHU C NMPEATIOKCHHBIM aJITOPUTMOM;

MOHUMATh U UCIIOJIh30BaTh MaTEMaTUYECKUE CPEACTBA HATIISIHOCTH (PUCYHKH, YEPTEXKHU, CXEMBI U JIp.) AJIS HIUTIOCTPAIMY, HHTEPIIPETAIHH,
apryMeHTaluu;

YMETh HaXOJUTh B Pa3JIMYHBIX HCTOYHUKAX, B TOM YHUCJIE KOHTPOJIUPYEMOM MPOCTpaHcTBe MHTEpHETa, HHPOPMAIIHIO, HEOOXOAUMYIO ISl PEIICHHS
MaTeMaTHYeCKUX MpoOJeM, U TMpPEeACTaBIsATh €€ B MOHATHOM (opme; MPUHMMATh PEUICHHE B YCJIOBHSIX HEMOJHOM M H30BITOUHOM, TOYHOW M
BEPOSITHOCTHOM MH(pOopManuy.

Odyuarouwguiica noayuum 603MO0HCHOCHb HAYUUMbCA:

AV N N N N NN

v
v

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U; CTPOUTH JIOTHICCKUE PACCYKICHHS, YMO3AKITFOUeHUS (MHIYKTUBHEIC, ISTYKTUBHBIC) U BHIBOJIBI;
UCIONIb30BaTh NHPOPMAITMOHHO-KOMMYHUKaTHBHEIE TexHomoruu (UKT);

BUJICTh MAaTEMaTHYECKYIO 3a/1a4y B JPYTHUX JUCIUTUIMHAX, B OKPYKAIOMICH JKU3HH,

BBIJIBUTATh TUIIOTE3BI MIPH PEIICHUN YUEOHBIX 3a/1a4 U MOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

TUTAHUPOBATh U OCYIIECTBIIATH JACSITEILHOCTD, HANIPABJICHHYIO HA PEIICHUE 3a71a9 NCCIIeIOBATEIIbCKOTO XapaKTepa,;

OCO3HAaHHO BbHIOMpaTh Haubonee HP( EKTHBHBIE CHOCOOBI pemIeHUsT Y4YeOHBIX | MMO3HABATENbHBIX 33/1a4;

UHTEPIPETHPOBATH HHPOPMAIHIO (CTPYKTYHPOBATH, IIEPEBOJIUTD CIUIONIHON TEKCT B TAONIHITY, MPE3CHTOBATH IMOTYICHHYIO HH(OPMAITHIO, B TOM
gucJie ¢ nomonisio UKT);

OIICHUBATh HH(POpPMaIHIO (KpUTHYECKAs OIICHKA, OIICHKA JIOCTOBEPHOCTH );

YCTaHABIIMBATh  IMPUYMHHO-CICJACTBEHHBIE  CBSI3M, BBICTPAMBATH  PACCYXKICHUS, 0000IICHNUs

KovmvmynukarupHbie YVJI:



Oobyuarowuiica nayuumca:

v
v
v

v
v

OIIPEAEIATh BO3MOKHBIE POJIM B COBMECTHOM EATEIBHOCTH;

UTPaTh OINIPEAEIECHHYIO POJIb B COBMECTHOM EATENbHOCTH;

MPUHUMATh MO3MIMI0 COOECETHUKA, TOHUMATh MO3UIHIO IPYTOro, Pa3jindyarh B €ro peun MHEHHUE (TOUYKY 3pEHHs), JO0Ka3aTebCTBO (apryMeHTHI),
(bakThl, THIIOTE3bl, AKCUOMBI, TEOPUH;

OIIpEEIATh CBOM JEHCTBUS U IEHCTBUS NIapTHEPA, KOTOPBIE CIIOCOOCTBOBAIN WM MIPENSTCTBOBAIM ITPOIYKTUBHOM KOMMYHHKAIUY;

CTPOUTh IIO3UTUBHBIE OTHOIIEHUS B Ipolecce Yy4eOHOH U  IIO03HABATENIBHOW JESTEIbHOCTH.

Odyuarowguiica noayuum 603MOHCHOCHb HAYUUMBCA:

v

N N N N
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v

OpPraHU30BBIBATh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHM; OMPEICISATh e, paclpeneisaTh (yHKIT
U POJIY YYaCTHUKOB;

B3aMMO/ICHICTBOBATh M HAXOJUTH OOIIME CIIOCOOBI pabOThI, paboTaTh B TPYIIE, HAXOIUTHh OOIIUE PEHICHUE U pa3pemiaTh KOH(IMKTH HA OCHOBE
COIJIACOBAHUS MO3ULUI U yyeTa UHTEPECOB, CIylIaTh NapTHepa, popMyInpoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

IPOrHO3UPOBATh BOSHUKHOBEHHE KOH(IMKTOB MPU HAIMYMH PA3IMYHBIX TOUEK 3PEHUS;

paspeniath KOH(IUKTHI HA OCHOBE y4eTa MHTEPECOB U MO3ULUI BCEX YUaCTHHKOB;

KOOPJAMHHUPOBATh U IPUHUMATh Pa3IU4HbIC ITO3ULIUHA B3aUMOICUCTBUS;

apryMEHTHPOBATh CBOIO MO3MIIMIO M KOOPAMHUPOBATh €€ ¢ MO3ULUAMU NMapTHEPOB B COTPYIHUYECTBE MPHU BbIOOpE OOILIETO pPeleHUss COBMECTHOM
JIeATEIbHOCTH.

IIpeameTHBbIe pe3yIbTaThl:

c(OPMHPOBAHHOCTh MPEACTaBIECHUN 0 HEOOXOJUMOCTH J0Ka3aTeNbCTB MPHU 0OOOCHOBAHWM MAaTEMAaTHUYECKHX YTBEPXKIAECHUH U POJIM aKCHOMAaTHKH B
IIPOBEACHUH JICTYKTUBHBIX PACCYXKICHUM;

c(OPMHPOBAHHOCTh MOHATUHHOTO ammapara 1Mo OCHOBHBIM pazfellaM Kypca MaTeMaTHKH;, 3HaHUM OCHOBHBIX TeopeM, (opMyl M yMEHHUS HX
MIPUMEHSITh; YMEHHS J1I0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CIIOCOOBI pEIIeHUs 3a/1aY;

c(OPMHPOBAHHOCTh YMEHHUI MOJIETUPOBATh pealibHbIE CUTYAllUHU, UCCIIEJ0BATh IIOCTPOCHHBIE MOJIENIN, UHTEPIIPETUPOBATH MTOJIYYSHHBIH pe3ysbTar;
c(OPMUPOBAHHOCTH MPEICTaBICHUH 00 OCHOBHBIX MOHATHSIX MAaTEeMAaTUYECKOTO aHAINW3a U MX CBOMCTBAX, BJaJIeHUE YMEHUEM XapaKTepU30BaTh
noBeJieHHe (QYHKIMN, UCIIOIB30BaHUE OTYUESHHBIX 3HAHUN JJIS1 OMUCAHUS M aHAJIN3a PealbHbBIX 3aBUCMOCTEH;

BJIa/ICHHE YMEHHSIMH COCTaBJICHMS BEPOSTHOCTHBIX MOJIENIEH MO YCIOBHUIO 337laui U BBIYHUCIICHHS BEPOSTHOCTU HACTYIIJICHUS! COOBITHUM, B TOM YHCIIE
C MpUMeHeHHeM (HopMyTT KOMOMHATOPUKU  OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; NCCIIEAOBAHUS CIYYalHBIX BEIMYMH 110 UX pacIlpeesIeHUIO.

DJieMEeHTRI TEOPUH MHOKECTB M MATEMATHYECKOM JOTHKH.
Ooyuarowuiica nayuumces:

v

v
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OTepUpOBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMH: KOHEYHOE MHOXECTBO, DJIEMEHT MHOXKECTBA, MOJMHOXXECTBO, IEpeceueHue U OOBeAMHEHUE
MHOECTB, YHCJIOBBIE MHOKECTBA HA KOOPJMHATHOU MPSAMOM, OTPE30K, HHTEPBAJ;

OTepupOBaTh Ha 0A30BOM YpOBHE MOHATHAMH: YTBEPKACHUE, OTPULIAHUE YTBEPKACHHS, ICTHHHBIE U JIOKHBIE YTBEP)K/IEHUS, IPUYMHA, CIE/ICTBUE,
YaCTHBIA CITydaid 00IIero yTBepKACHUS, KOHTPIPUMED;

HAXOJUTh MEePECeUeHUE U 00bETUHEHNE IBYX MHOKECTB, IPECTABICHHBIX Ipa)UueCcKy Ha YUCIOBON TIPSIMON;

CTPOUTBH HA YUCIIOBOM MPSAMOM MOJIMHOMXECTBO YHCIOBOTO MHOXKECTBA, 3aJaHHOE MPOCTEHIITUMU YCIIOBUSIMU;



v
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pacIio3HaBaTh JOKHbBIC YTBEPKICHHUS, OIIMOKH B PACCYKIICHHUIX, B TOM YHUCIIE C UCIOJIB30BAaHHEM KOHTPIIPUMEPOB.
B Nn06CEOHEeBHOIL HCU3HU u npu uzyueHuu opyzux npeomemos:
HUCITOJIB30BAaTh YHCJIOBBIC MHOKECTBA Ha KOOpI[I/IHaTHOf/'I HpSIMOﬁ AJId ol cCaHuA pCajibHBIX MMPOLECCOB U SIBJIGHI/Iﬁ;
MIPOBOJIUTH JIOTHUECKUE PACCYKICHUS B CUTYAIIHUSX TTOBCEIHEBHOM KU3HH.

Obyuarowguiica noayuunm 603IMOHCHOCHb:

AN

v
v

HAy4YUTHCS ONEPUPOBATh MOHATHUAMU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXKECTBA, MOJMHOKECTBO, IEpeceueHUue M OO0bEeIUHEHHE MHOXKECTB,
YHCJIOBbIE MHOXECTBA HA KOOPAMHATHOW MpPSAMOM, OTPE30K, MHTEPBAJ, IOJYMHTEPBAJI, MPOMEKYTOK C BBIKOJIOTOM TOYKOH, Trpaduueckoe
MPEACTABICHUE MHOKECTB Ha KOOPAMHATHOM MJIOCKOCTH;

HAy4YUThCS ONIEPUPOBATH NMOHATUSIMU: YTBEPXKICHNUE, OTPULIAHUE YTBEP)KJICHUS, ICTUHHBIC U JIOKHBIE YTBEPKICHUS, IPUUYNHA, CJIEACTBUE, YACTHBIN
ciydaid oOIIero yTBepKIeHus, KOHTPIPUMED;

HAy4YUTHCS IPOBEPSITH PUHAICKHOCTh 3JIEMEHTa MHOXKECTBY;

HAXOJUTh IepeceueHrue U OOBbEIMHEHUE MHOXECTB, B TOM YHCIE MPEJCTABICHHBIX TI'padUyYeCKH Ha YUCIOBOM MNPSAMON M HAa KOOPIUHATHOMN
IJI0CKOCTH;

MIPOBOAMTD OKA3aTEIbHBIE PACCYKIACHHUS JIJIs1 0OOCHOBAHUSI ICTUHHOCTH YTBEPKACHHM.

B noBce HeBHOI KU3HU U IPH U3YyYeHUH JAPYTHX NPeAMETOB:

HCI0JIb30BaTh YHCIOBBIE MHOKECTBA HA KOOPINHATHOW MPSIMOM M HA KOOPIMHATHOW IVIOCKOCTH JUUIsl ONTMCAHUS PEAbHBIX IIPOLIECCOB U SABJICHUM;
IIPOBOAMTH JOKA3aTEIbHbBIE PACCYKIACHHS B CUTyallUsIX TOBCEIHEBHOM JKMU3HM, IIPU PEILIEHUH 3ajad U3 IPYTUX MPEIMETOB.

Yucia v BhIpAKEHUS.
Oobyuarowuiica nayuumces:

v

<

<

AV NN NN

onepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMU: 1I€JI0€ YHUCIIO, JEIUMOCTb YUCeN, OOBIKHOBEHHAs IpO0b, eCATUYHAS OpOo0b, palliOHaIbHOE YHUCIIO,
MpUOMIKEHHOE 3HAUE€HUE YnCia, 9YacTh, 0TS, OTHOIIIEHUE, IPOLICHT, MOBLIIIICHNE U TTOHWKEHHE Ha 3aJJaHHOE YHCIIO MPOLIEHTOB, MacIITab;
omepupoBaTh Ha 0A30BOM ypOBHE MOHSATHUSMU: JIOTapu(dM YuCIa, TPUTOHOMETPUYECKAs OKPYKHOCTh, TpaayCHas Mepa yrijia, BeTWYWHA YIJia,
3aIaHHOT0 TOYKOM Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJI0B, UMEIOIINX MPOU3BOJIbHYIO BEJIMUNHY;
BBITIOJTHATH apu(PMETHUECKUE NEUCTBUS C IEIBIMU M PAIMOHATHHBIMHA YUCJIAMH; BBITOJIHATH HECIOXKHBIE MPEe0Opa30BaHMUs YUCIOBBIX BBHIPAKECHHM,
COJIEp>KaIINX CTETICHH YHCell, TIM00 KOPHH U3 YUCEl, TUOO JTorapru(Mbl YHCET;

CpPaBHUBATH pallMOHATIBLHBIC YHCIIA MEXAY COOOM; -OlIEHNBATh U CPAaBHUBATH C PAIIMOHATIBLHBIMHU YHCIIAMH 3HAYEHUS IIEJIBIX CTETICHEH Yncell, KOpHEH
HATypaJIbHOHM CTETIeHU U3 YHCE, TOTapru()MOB YUCEI B IPOCTHIX CIydasx;

n300pakaTh TOYKAMH Ha YHCIIOBOW MPSIMOM IIE€TbIE W PAIllMOHAbHBIE YHWCIa; HM300pa)kaTh TOYKAMH HA YUCJIOBOW MPSMOM II€NIbIE CTETICHH YhCe,
KOPHH HaTypaIbHOW CTETICHH U3 YUCE, JJIOrapru(MbI YUCEN B TPOCTHIX CIyUasx;

BBITIOJTHSTH HECIIOKHBIE MPE0Opa30BaHUS TENBIX B IPOOHO PAIIMOHATEHBIX OYKBEHHBIX BBIPAKEHU;

BBIPAXATh B MPOCTEHIIINX CITydasX W3 paBEHCTBA OJIHY MIEPEMEHHYIO Uuepe3 APYTHE;

BBIYHCIIATH B MPOCTHIX CIyYasX 3HAUCHUS YHCTIOBBIX U OYKBEHHBIX BBIPAKCHHI, OCYIIECTBIISSI HEOOXOIUMbIE TIOJICTAHOBKH U MPeo0pa3oBaHMus;
n300paxarhb CXEMaTUYECKU yroJl, BEJIMYMHA KOTOpOTO BBIpa)keHa B Tpajaycax;

OLICHUBATh 3HAKU CUHYCa, KOCUHYCA, TAHT'€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB.

B noeceoHesHoll HCU3HU u npu uzyuenuu opyaux YUEeOHbIX nPeOMemos:
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BBIIIOJIHATE BBIYHUCICHUA IIPpH PCHICHUH 3adad IMPAKTHYCCKOro XapakTepa, BBIIOJIHATE IMPAKTUYCCKHUE pACUCThl C HMCIIOJIB30BAHUEM IIpHU
HCO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCPUAJIOB U BBIYUCIIUTCIIbHBIX yCTpOfICTB;

COOTHOCHUTDH pC€aJIbHBIC BEIMUYUHBI, XapaKTCPHUCTUKHN 00BEKTOB OKpYXaromero Mmupa ¢ X KOHKPETHBIMH YU CJIOBBIMH 3HAYCHUSAMU,

HCIIOJIB30BaTh METOABI OKpYTIJICHHA, HpI/I6JII/I)KeHI/ISI n MPUKUAKHA IPHU PCIICHUU MTPAKTHUYCCKUX 3a1a4 HOBCCHHGBHOﬁ KH3HHU.

Odyuarowuiica noayuum 603mMoHCHOCHIb:

v

v
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HAYYHUTHCS CBOOOIHO ONEPHUPOBATH MOHATUSAMU: 1IEJI0€ YUCIIO, IETUMOCTh YHCEN, OOBIKHOBEHHAS IpO0b, ECATUYHAS APO0b, pallHOHAIIEHOE YUCIIO,
NpUOIMKCHHOE 3HAYCHHUE YHCIIA, YaCTh, OIS, OTHOILIEHHE, IIPOLICHT, TOBBIIICHNE U TOHWKEHNE HA 3aJJaHHOE YKMCIIO IPOLIEHTOB, MacIITao;
HAy4YUThCS MPUBOAUTH IPUMEPHI YHCEN C 3aJaHHBIMU CBOMCTBAMM JEIIMMOCTH; OIEPUPOBATh MOHATUSIMU: JOrapudm duciia, TPUrOHOMETPUYECKAs
OKPY>KHOCTb, paJiMaHHas W IpaJycHas Mepa yrjia, BEIWYMHA yIja, 3aJlaHHOTO TOYKOM Ha TPUTOHOMETPHUYECKOM OKPYKHOCTH, CUHYC, KOCHHYC,
TAHI€HC U KOTAHI'€HC YIJIOB, UMEIOLIUX ITPOU3BOJIbHYIO BEIMYHHY, YUCIIA € U T;

BBINOJIHATH apUpMETHYECKHE AEHCTBUS, COUETAsl YCTHBIE U MUCbMEHHbIE IPUEMBbI, IPUMEHSIS IPH HEOOXOAMMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA,;
HaXOJWTh 3HAYCHHs] KOPHS HATYpalIbHOH CTENEeHM, CTENEHH C pAalUMOHAIBHBIM I[OKa3aTesjeM, JIorapudma, UCHONb3ys HpU HEOOXOTUMOCTH
BBIYHMCIIUTEIIBHBIE YCTPOICTBA;

MOJIb30BATbCSl OLIEHKOM W NPUKUIKOM TpH MPAKTUYECKHX pacueTax; MpPOBOTUTH IO U3BECTHHIM (pOpMyIiaM U MpaBHiIaM Mpeod pa3oBaHHS
OYKBEHHBIX BBIPQXKECHUH, BKJIIOYAIOIINX CTENIEHU, KOPHHU, JIOTapu(PMbl U TPUTOHOMETPUYECKHE (DYHKIIUH;

HaXOJUTh 3HAUEHUS YMCIIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, OCYILIECTBIISAS HEOOXOJMMbIE TIOJICTAHOBKH U Mpeo0pa3oBaHUs;

n300pakaTh CXeMaTHYECKU yroJl, BEJIMYMHA KOTOPOTO BEIPAXKEHA B Tpajlycax WM pajndaHax;

MCIIOJIb30BaTh IIPU PEILICHUH 3a7a4 TaOJUYHbIC 3HAUEHNUS TPUTOHOMETPUUECKUX (PYHKIIMH YIIIOB;

BBITIOJHATH MEPEBO/1 BETUYMHBI yIila U3 paJlaHHON Mephl B IPalyCHYIO U 00paTHO.

B noBceiHeBHOM KU3HM M IPH M3YYECHHHU APYTUX Y4eOHBIX PeIMETOB:

BBINOJIHATH ACUCTBUS C YUCIOBBIMH JJAHHBIMH IPH PEIICHUH 33124 MPAKTHUECKOro XapakTepa M 3aJlad U3 pa3IMyHbIX 00JacTell 3HaHUM, UCTIONb3YS
IIpU HEOOXOIMMOCTH CIIPaBOYHBIE MaTEpUaibl U BEIYMCIUTEIbHBIE YCTPOUCTBA;

OLICHUBATbh, CPAaBHUBATh M MCIIOJIB30BAaTh IIPU PELICHUU IMPAKTHUUYECKUX 3a1a4 YUCIIOBBIE 3HAYECHMS DPEANBHBIX BEIMYMH, KOHKPETHBIE YUCIIOBBIE
XapaKTePUCTUKU O0BEKTOB OKPY>KAIOLIET0 MUPA.

YpaBHeHMsI M HEPABEHCTBA.
Oobyuarowuiica nayuumces:

v
v
v

peniath TMHEeHHbIC YPAaBHEHUS 1 HEPABEHCTBA, KBaIPATHBIC YPABHEHHS;

pemiats Jorapudmuueckue ypaBHeHus Buja loga (bX + ¢) = d u mpocreiiue HepaBencTBa Buaa 10gax<d;

pelaTh moKasaTelbHble ypaBHeHus, Bua a*+C= d (rae d MOXHO TIpefcTaBUTh B BUJIE CTETIEHN C OCHOBAHHEM ) M MPOCTEHIIe HepaBeHCTBa BUIA
a*<d (rae d MOKHO MMPEICTABUTD B BUJIE CTEIIEHU C OCHOBAHHEM a);

NPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIEero TPUrOHOMETPUYECKOTO ypaBHEHHs BHJA: sinX = @, COS X =a, tgx = a,ctgx = a, rue a —
Ta0JIMYHOE 3HAYEHNE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (DYHKIUU.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomenos:

COCTaBIATh W  pemarb  ypaBHEHUS W CHUCTEMbl  ypaBHEHWH  TPU  PEHICHUH  HECIOXKHBIX  TNPAKTUYeCKUX  3a/1ad.



Odyuarowguiica noayuum 603MOHCHOCHb:

v
v
v
v

v
v

HAY4YUTHCS pellaTh palMOHANbHbIC, IIOKa3aTeNbHbIE W JIOTapU(PMHUUECKUE YypaBHEHHS M HEPABEHCTBA, NPOCTEHININE HWppaAlHOHAIBHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI;

HCIIOJIB30BAaTh METObI PEIICHUS YPABHEHUI: IIPUBEACHHUE K BUlY «IIPOU3BEIICHUE PABHO HYJIIO» WM «4aCTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;
UCIIOJIb30BaTh  METOJ  HMHTEPBAJIOB UL peleHus HEpPaBEHCTB; UCIOJIb30BaTh IpapuUeCKUil METO sl HPUOJIMKEHHOTO PeIIEeHUsS
YPAaBHEHUN U HEPABEHCTB;

n300pakaTb Ha TPUTOHOMETPUUECKON OKPY>KHOCTH MHOXECTBO PEILIEHUH MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB;
BBIIIOJIHATH OTOOP KOpHEH YpaBHEHUI UM PELICHU HEPaBEHCTB B COOTBETCTBUHU C JAOIOJIHUTEIBHBIMHU YCIOBUSAMU U OTPaHUYECHUSIMH.

B noBceiHeBHOM KU3HM M TIPM M3YYEHHHU APYTUX Y4eOHBIX NIPeAMeTOB:

COCTABJIATh U pelllaTh YpaBHEHMsI, CACTEMbl YpaBHEHUH 1 HEPABEHCTBA MPH PEILIEHUH 33a]a4 APYIHX y4eOHBIX MPEIMETOB,;

HCIIOJIB30BaTh YPaBHEHUs M HEPABEHCTBA JUIS IIOCTPOCHHUSI M UCCIIENOBAHMS IPOCTEUIINX MATEMAaTUYECKUX MOJCIICH PpPEANbHBIX CUTyallud WU
NPUKIAIHBIX  3a/a4; yMETb MHTEPIPETUPOBATH IOJYYECHHBIN IIPU PEIICHUN YPAaBHEHUS, HEPABEHCTBA WIIM CHCTEMBI PE3YJIbTAT, OLICHUBATH €0
IIPaBJOI01001Ee B KOHTEKCTE 3aJaHHOM pealbHOW CUTyalluu WU MPUKIATHON 3a1a4H.

DyHKUNN,
Ooyuarowuiica nayuumcea:

v

OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSMHU: 3aBUCHUMOCTb BEIWYMH, (YHKLHUS, apryMEHT M 3HadeHue (QyHKIUH, 00NacTh ONpeleNeHHUs U
MHO€ECTBO 3HaUCHUH (PYyHKIHH, rpapuk

3aBUCUMOCTH, TpapuKk (QyHKIMHM, HYIH (QYHKUIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHHWE HA YHCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE, HauOOJIbIIIee U HauMEHbIlIee 3HaUeHHe (PYHKIIUY Ha YUCIOBOM MPOMEXYTKE, Iepuoanyeckas QyHKIuUs, IepUoI;
OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: IpsiMas W OOpaTHas MPONOPLMOHAIBHOCTH JIMHEWHas, KBaJpaTWyHas, Jorapudmuyeckas u
NoKasareibHasi QYHKIIUU, TPUTOHOMETPUYECKUE (PYHKIINH;

pacrio3HaBaTh I'padUKy 3J€MEHTapHBIX (QYHKIUI: MpsMOH M oOpaTHOW MPONMOPLUOHATIBHOCTH, JIMHEHHOM, KBaJpaTHUHON, JTorapuMuieckoil n
MOoKa3aTeabHON (QyHKIU,

TPUTOHOMETPUUYECKUX (PYHKIUH;

COOTHOCUTBH TpaduKu 3JeMEHTapHbIX (QYHKIHMI: MpsAMOM M 0OpaTHOH MPONMOPLHUOHAIBHOCTH, JIMHEHHOM, KBaJIpaTUYHOW, JIOrapupMUUYECKOn M
noka3aTeabHON (yHKIUH,

TPUTOHOMETpUUECKUX (yHKUMH ¢  QopmyraamMH, KOTOPBIMH OHHM 3a/laHbl; HaxOJUTh MO TpaduKy MPUOIMKEHHO 3HaYeHUS (YHKIUH B
3aJaHHBIX TOYKAaX; OINpeNeNATh Mo Tpaduky cBoiicTBa (YHKIMHM (HYJIH, NPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH MOHOTOHHOCTH,
HauOoONbIIME W HAUMEHBIIME 3HAYEHUS U T.1I.); CTPOUTH ACKU3 rpaduka (yHKIMH, YAOBIETBOPAIONIEH MPHUBEICHHOMY HaOOpYy YCIOBUM
(MpOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HAUCHHE (DYHKIIMU B 33JaHHON TOYKE, TOUYKU SKCTPEMYMOB U T.JI.).

B noeceoneenoit scuznu u npu uzyuenuu Opyux npeomemaos:.

v

v

OTIpeNeNIATh 1O rpadukaM CBOKWCTBA peabHBIX MPOIECCOB U 3aBUCHUMOCTEH (HanOOJbIINe U HAUMEHbIINE 3HAYCHHS, IPOMEXYTKU BO3PACTAHUS U
yOBIBaHUS, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);
MHTEPIIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU MTPAKTUYECKON CUTYALIUH.



Oobyuarowuiica noayuum 603MONCHOCHb:

v Hay4uTHCSl MEPHUPOBATH MOHSATHSIMH: 3aBHCHMOCTH BEIMYMH, (QYHKIHUs, apryMEHT W 3HayeHue (YHKIMH, 00JIACTh ONpPEICICHHUS U MHOXECTBO
3Ha4eHUH (QyHKUMHU, TpaduK 3aBUCUMOCTH, IpapuK (YHKIMH, HYIH (YHKIHMHM, IPOMEKYTKM 3HAKOIOCTOSHCTBA, BO3pPACTAHME HA YHUCIOBOM
MIPOMEXYTKE, YObIBaHHE HA YUCIOBOM IPOMEXKYTKE, HauOoJIblIee M HaUMEHbIIee 3HaueHUue (DYHKIIMHM Ha YHCIOBOM MPOMEKYTKE, MEPHUOIHUECKas
GyHKUMsA, @epuoJ, dYeTHas U HedeTHas  (QYHKUMH; OIEpUPOBATh MOHATUAMU: IpsiMas U oOpaTHasl MPONOPLUUOHAIBHOCTb, JIMHEHHAs,
KBaJpaTU4HAas, Jorapu(pMuIecKas 1 nokazaresnbHas QyHKIUH, TPUTOHOMETpUYECKHE (QYHKIINH;

OIpeIeNIATh 3HaueHUe (PyHKIMH 110 3HAYEHUIO apryMeHTa [IPU PA3JIMYHbIX CIoco0ax 3aaHus (PyHKINHU;
CTPOUTH TPAPUKH U3YIEHHBIX (PYHKITHIA;
OIUCBIBATH 110 TpapyKy U B MPOCTEHIINX caydasx 1o ¢GopMyse MOBEACHNUE U CBOMCTBA (YHKLUH, HAXOAUTh 1O rpaduky GyHKIMM HAUOOJIbIINE U
HAaMEHBIINE 3HAYCHHS;, CTPOUTHh OCKU3 Tpaduka (QYHKIUHM, YAOBJIECTBOPSIOUICH MPHUBEIECHHOMY Ha0Opy yCIOBHHA (IPOMEKYTKH
BO3pacTaHMs/yObIBaHMs, 3HaUeHUE (QYHKIUH B 3aJaHHOH TOUKE, TOUKH SKCTPEMYMOB, aCUMITOTHI, HyJIU (QYHKLIUHU U T.1.);
v/ pemiath ypaBHEHHUs, IPOCTEHIIINE CUCTEMbI YPABHEHUI, HCIIOJIB3Ysl CBOUCTBA (QYHKIMIA U UX TPa(QUKOB.
B noBceHeBHO KU3HM M NIPM U3YYEHUH APYTUX YUeOHBIX NIPeIMeETOB:
v’ omnpenensth mo rpaguKkaM W KCMOJNB30BaTh JUIsl PEHICHUS MPHKIAIHBIX 3a/1ad CBOMCTBA PEallbHBIX MPOIECCOB U 3aBUCHMOCTEH (HAHOONbIINE U
HAaMMEHBIINE 3HAYCHUS, TPOMEXKYTKH BO3pACcTaHUs U yObIBaHUS (PYHKIINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IIEPHOA U T.I1.);
v MHTEpIpPeTUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTHYECKOW CHTYAllMH; OIMpPENCIsTh M0 TpauKaM MpOCTEHIIne XapaKTePUCTUKH
MEePUOANYECKHUX IPOIECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE, PaIHOCBS3H U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.)
DJIEMEHTBI MATEMATHYECKOI0 AHAIN3A,
Obyuarowguiica nayyumcsa:
v OmnepupoBaTh Ha 6a30BOM YpOBHE TOHATHUSAMH: MPOW3BOJAHAS (DYHKIIMK B TOYKE, KacaTelbHas K rpaQuKy (QYHKIMH, OPOU3BOAHAS (DYHKIWH; -
OIpeJIeNIATh 3HaU€HUE MPOU3BOIHON (DYHKIIMM B TOUKE 110 U300paXKEHUIO KacaTelbHOH K rpaduKy, MIPOBEACHHON B ITOU TOUKE;
v/ pelarh HECITIOKHBIE 33/[aU¥ HA TIPUMEHEHHE CBSI3U MEXKIY TPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMH SKCTpeMyMa (QYHKIIUH, C OJHON CTOPOHBI, U
MIPOMEKYTKAMHU 3HAKOIMIOCTOSHCTBA U HYJISIMU IPOM3BOJIHON 3TOM (PyHKIMHM € IpyTOil.
B noeceonesnoi scusnu u npu usyueHuu Opyzux npeomentos:
v’ nonmp3ysach rpaUKaMH, CPaBHHBATH CKOPOCTH BO3PACTAHMS (POCTA, MOBBHINICHMS, YBENMUYEHHS M T.I.) WIH CKOPOCTH yObIBaHHS (IIajeHH,
CHIDKEHHUS, YMEHBIIEHHS U T.I1.) BEJIMYHH B PEAJbHBIX MPOIECCaX;
v’ COOTHOCHTb IpadUKH PeaTbHBIX IPOLIECCOB H 3aBHCHMOCTEH C UX ONMUCAHUAMH, BKIIOUAIOMMMU XapaKTEPHCTHKU CKOPOCTH H3MEHeHHs (GhICTpBIit
POCT, TJIaBHOE MOHUKEHHE U T.I1.);
v/ HCHOJIB30BaTh TPaUKH PEabHBIX MPOIECCOB VIS PEIICHHS HECTOKHBIX MPUKIAIHBIX 3a/a4, B TOM YHCIIE OMPEIEIsist 0 TpaguKy CKOPOCTh X0/a
nporecca.
Obyuarouwuiica noayuum 603M0HCHOCHb HAYUUMBCA:
v/ OlepupoBaTh MOHATHSIMU: TIPOM3BOIHAS QDYHKIIUH B TOUKE, KacaTelibHas K TpapuKy GpyHKIMH, TIPOU3BOIHAS ()YHKIIUH;

ANENEN



AN

v

BBIUUCIIATH IPOU3BOJHYIO OJHOWIEHA, MHOIOWIEHA, KBaJJPaTHOI'O KOPHS, IPOU3BOAHYIO CyMMBbl (DYHKIIMH;

BBIUUCIIATH IPOU3BO/IHBIE FTIEMEHTAPHBIX (PYHKIMHI U MX KOMOMHALMN, UCIIOJIB3YsI CIIPABOYHbIE MaTepUAIbL;

HCCIIeI0BaTh B MPOCTEHIINX CIy4asX (pyHKIUH Ha MOHOTOHHOCTb, HAXOAUTh HAaHOOJbIINE U HAMMEHbIINE 3HaUYeHUs (QYyHKIMHA, CTPOUTH rpaduku
MHOTOYJICHOB U MPOCTEHINX PallMOHATIBHBIX (DYHKIIMN C UCIIOJIB30BAHUEM allllapaTa MaTeMaTUYeCKOro aHaJIN3a.

B noBcetHeBHOM KU3HM M TIPH M3YYECHHH APYTUX Y4eOHBIX NIPeAMETOB:

pemaTh NpUKIagHble 33Jaud W3 OWMONOTHH, (PU3MKH, XMMHH, SKOHOMHKH M JAPYIHX IMPEIMETOB, CBS3aHHBIC C HCCIEAOBAHHEM XapaKTEPUCTHK
peanbHBIX MTPOLECCOB, HAX0XKICHUEM HauOOJbIINX U HAMMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

MHTEPIPETUPOBATH ITOJTYyYEHHBIE PE3YJIbTaThI.

CraTucIruka ¥ Teopys BepOsITHOCTEi., JOTHKA  KOMOMHATOPUKA.
Oobyuarouwuiica nayuumcea:

v

v

v

OnepupoBaTh OCHOBHBIMHU OIIMCATEIbHBIMU XapaKTEPUCTUKAMU YHUCIOBOro Habopa: cpeiHee apupMeTnyeckoe, Menana, HauboJblee 1
HaMMEHbIIECE 3HAUCHHE.

OnepupoBarb Ha 0a30BOM YpOBHE HOHATUSMH: 4YacTOTa M BEPOSTHOCTb COOBITUS, CIIy4allHBIH BBIOOp, OIBITBI C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH COOBITHUSMU: BBIYUCIISTH BEPOSATHOCTH COOBITHH Ha OCHOBE MOJ/ICYETA YNCIIA .UCXOOB.

B  nmnoBcegHeBHOW  JKM3HM M  NPH  HM3YYeHHH  JAPYrHX  MPeAMETOB:

OILICHUBATh U CPAaBHUBATH B MPOCTHIX CIIydasiX BEPOSTHOCTH COOBITHH B peaIbHOW KHU3HH;

YHUTATh , COMTOCTABIISTh, CPAaBHUBATh, MHTEPIPETHPOBATH B MPOCTHIX CIYYasX peasibHbIC JaHHBIC TIPEJICTABICHHBIC B BUIE TAOJIHII, TUATPAMM,
rpauKoB.

Odyuarowguiica noayuum 603mMoHCHOCHIb:

v
v

v

v

NmeTs npeacraBiaeHue 0 JUCKPETHBIX U HETIPEPBIBHBIX CIIy4alHBIX BEIMYMHAX U PACIIPENEIICHUAX, HE3aBUCUMOCTH CIIyYalHbIX BEIUYHH;
MMETh IIPEACTABICHUE O MAaTEMaTHUYEeCKOM OXHUIAHUU U JUCIIEPCUU CIIyYalHBIX BEIIMYUH;

UMETh IIPEJACTABICHHE O HOPMAJIBHOM pACHpPEIEICHUHM M IpPUMEpax HOPMAJIBHO PACHpPEIEICHHBIX CIy4alHbIX BEIMYNH;
MOHMMaTh CYThb 3aKOHa OOJBIIMX YHCEN M BBIOOPOYHOTO METOAA H3MEpEHHs BEPOSTHOCTEH;

UMETh MPEJCTaBIeHUE 00 YCIOBHOMN BEPOSTHOCTU U MOJHON BEPOATHOCTH, IPUMEHATh UX B PEIICHUH 33]aY;

HMMETH NIPEJCTaBICHUE O BAXKHBIX YaCTHBIX BUAAX PACIPEIEICHUSA U IPUMEHATh UX B PELICHUHU 3a7a4.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX Y4eOHBIX NIPEeAMETOB:

v
v
v

BbruncnsTh WK OLIEHUBATh BEPOSITHOCTH COOBITHI B pealbHOM JKU3HH,

BBIOMPATH MOIXOIAIINE METOIBI 00PaOOTKHU JaHHBIX;

YMETh peliaTh HECJIOXHBIC 3a/ladl Ha NMPUMCEHCHHE 3aKOHAa OOJIBIIMX YHCEN B COIMOJIOTHH, CTPaXOBaHHWH, 9IpaBOOXpaHEHHH, OOCCIICUYCHHH
0e3omacHocTy Hacenenus B UC.

TexcTOBbIE 3a1a49M.
Oobyuarowuiica nayuumces:

v
v
v

PemraTte TeKCTOBEIC 3aaa4M pa3HbIX TUIIOB,
AHAJIM3UPOBATL YCJIOBUC 3a4a4u, IIpU HGOGXOIII/IMOCTI/I CTPOUTH U1 €€ PCIICHUA MAaTCMATUICCKYIO MOJICIIb,
IMOHUMATh U UCIIOJIB30BAaTh JJIA PCIICHUSA 3aJa4n I/IH(l)OpMaHI/IIO, MNpEaACTaBJICHHYIO B BUJIC TEKCTOBOM M CHMBOJILHOM 3aIllMCcu, CXEM, Ta6J'II/II_[,



JeicTBOBATh o AJITOPUTMY, coJepxKaleMycs B YCIIOBUHU 3aJ]a4u; MCII0JIb30BaTh JIOTHYECKUE PACCYKICHUS TP PELICHUN
3ajiauy;
paboTtath ¢ N30BITOUHBIMHU YCIIOBHSIMH, BBIOMpasi U3 BCeil MHPOpMAaLUH, TaHHBIE, HEOOXOAUMBIE IS pEIIeHUs 3a/1a4H;
OCYILIECTBIISITh HECIOXXHBIM Tepedop BO3MOXHBIX pEIICHHWH, BBIOMpas W3 HUX ONTUMAIBHOE [0 KPUTEPHUSIM, CHOPMYITMPOBAHHBIM B
YCIIOBUH;
aHAJM3UPOBATh U MHTEPIIPETUPOBATH MOIYUYECHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3a7auM, BEIOUPATh PELICHHUs, HE IPOTHBOPEYAIE KOHTEKCTY;
pelaTh 3a/laun Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, TO€3/0K U T.IL.;
pelaTh HEeCIOKHBIC 334, CBSI3aHHBIE C IOJIEBBIM yYacTHEM BO BIaJCHUH (PUPMOIL, IPEANPUITHEM, HEJBIKAUMOCTBIO;
pelaTh 3aJaud Ha MPOCThIE MPOLEHTHI (CUCTEMbl CKMJIOK, KOMMCCUHU) U Ha BBIUMCIIEHUE CIOKHBIX IPOLICHTOB B pa3IMYHBIX CXEMax BKJIAJOB,
KPEIUTOB U HIIOTEK; PEelIaTh MPaKTHUUYECKHUE 3a/laul, TpeOYIOIINe NCI0Ib30BAHNS OTPHUILIATENIbHBIX YHCEIl: Ha ONIpEJe/IeHue TeMIepaTypbl, Ha
OTIpeNieJIeHuEe TIOJOKEHUsT Ha  BPEMEHHOW OcH (10 HaIIel AphI U TIOCIIE), Ha ABIKEHHE JICHEKHBIX CPEICTB (IIPUX0J/pacxo/), Ha O peaesieHIe
IJTyOUHBI/BBICOTHI U T.IL.;
v/ UCIOJIB30BATh MOHATHE MACIITa0a ISl HAXOXKICHHS PACCTOSHUM U JUIMH Ha KapTax, IIaHaX MECTHOCTH, TUIaHaX OMEILEHHUIA, BRIKPOUKAX, IIPH
paboTe Ha KOMIBIOTEPE U T.II.
B noBcetHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NPeJIMETOB:
v/ pemiath HECIIOXKHBIC TIPAKTHYECKHE 3a/1a4H, BOSHUKAIOIIHME B CUTYAIMSAX TIOBCEIHEBHON JKH3HH.
Obyuarouwguiica noayuum 603M0HCHOCHb HAYUUMBCA:
v/ pemiath 3a/Ilauy Pa3HbIX TUIIOB, B TOM YHCJIE 3a]]a49i MOBBINIEHHONW TPYAHOCTH; BBIOUPATH ONMTUMANBHbIN METO]] PEIICHUS 3a/1a4H, PACCMATPUBAsI
pa3IYHbIE METOIBL;
v CTpPOUTHh MOJENb pEIIeHHs 3ajlaud, MPOBOJWTH JOKa3aTelbHbIe PACCYXICHHs; pEIIaTh 3a1auu, TpeOyrolie mepebopa BapHaHTOB, MPOBEPKH
yCIIOBUH, BBIOOpA ONTUMAIBHOTO PE3yJIbTaTa;
v/ aHATM3WPOBATh M MHTEPIPETHPOBATH PE3YNIBTATHI B KOHTEKCTE YCIOBHS 3a/1a4H, BRIOUPATH PEIICHUsI, HE IPOTHBOPEYAIIHE KOHTEKCTY;
v’ TIepPEBOUTH NP PEIICHNH 3aa91 MHPOPMAIIHIO U3 OHOM (POPMBI B IPYTYIO, UCIIONB3YS MIPU HEOOXOUMOCTH CXEMBI, TaOJHUIIbI, TPAQUKH,
JMarpaMMBbl.
B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:
v/ pemiath NPaKTHYECKHE 3a/1a4H U 33]1a4d U3 IPYTUuX MPEJIMETOB.

AN
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11.COAEP)KAHUE IMNPOTI'PAMMBI
IToBTOpEeHue Kypca MmareMaTuku (aaredpa) 7-9 kiace. JlefictBuTe/bHbIC YUCJIA.
HarypanbHble u 1ienble yucna.
Jemamocts nenbix uucen. [Ipusnaku nenumoctu. [Ipocteie u cocraBubie uncna. Jlenenue ¢ ocratkom. HOJ[. HOK. OcHoBHast TeopeMa apudpmMeTnku
HaTypaJbHbIX YHCEI.
Parmonansubie yncna. UpparmonanbHbie yuciaa. MHOXKECTBO JEUCTBUTENbHBIX YUceN. JIeMCTBUTENBHBIE YKUCIa U YUCIIOBas psiMasi. YUCIIOBbIE TPOMEXKYTKH.
AKCHOMATHKA IEUCTBUTENIbHBIX Yucel. Moaynb 1eUCTBUTEIBHOrO Yuciaa. MeToa MaTeMaTuieckor MHAYKIuU. YUncaoBble GyHKIUM.
Omnpenenenue yuciaoBor (pyHKIMHU U ciocoOb! ee 3amanusi. CBoiictBa pynkmuii. [lepuognueckue pynkmuu. OOpaTHas GyHKIHS.



Tpuronomerpuuyeckue PyHKumnH.

UucnoBass OKpyKHOCTb. YuciaoBasi OKPYXHOCTb Ha KOOPAMHATHOM IIOCKOCTH. CHHYC M KOCHMHYC. TaHreHC ¥ KOTaHreHC. TpuroHoMerpuieckue
(YHKIIMU YHCIOBOTO apryMEHTa.

KomOuHaTopuka u BepoOATHOCTb.

[TpaBusno ymuoxxenus. KomOunatopusle 3agaun. [lepectaHoBKH U (pakTOpHAIIBI.

dopMmynbl 4YMCIa TEPECTAHOBOK, COYCTAHWA, pa3MEIICHWH. PemieHne KOMOWHATOPHBIX 3ajad. BBIOOp HECKOIBKUX DIIEMEHTOB. bHHOMUATHHBIC
kodurmenter. opmyna 6mHomMa HetoTona. CBolicTBa OMHOMUAIBHBIX KO3 duimenToB. Tpeyronpauk [Tackamns. Cinydyaiinbie COOBITHS M KX BEPOSTHOCTh
DneMeHTapHbIE U CIOXKHBIE COOBITHA. PaccMOTpeHHe citydaeB U BEpOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTH ITPOTHBOIOJIOKHOTO COOBITHSL.
[TonsTHe 0 HE3aBUCUMOCTU COOBITHI. BepoATHOCTh M CTaTHCTUYECKAsh YacTOTa HACTYIUICHUS COObITHS. PernieHne mpakTUYecKux 3ajad ¢ MpUMEHEHHEM
BEPOSITHOCTHBIX METOZOB. TabmuuHoe 1 rpaguueckoe NpecTaBiIeHNe JaHHBIX. YHNCIIOBBIE XapaKTEPUCTUKU PSJIOB TaHHBIX.



IHL.TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanmue pasaeiia, Tema. KosmnuecTBo
4acoB

1 [|IToBTOpeHue kypca anredopsl 7-9 kiacc. 2

2 |JleficTBUTENBHBIC YKCIA. 10

3 |YwucmoBbie pyHKIIUN 8

4 | TpuroHnomerpuueckue (GpyHKIHH 23

5 |TpuroHomeTpudeckue ypaBHCHHS 9

6 |IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKCHUN 16

7 |KommiekcHble uncia 2

8 |IIpomsBogHas 22

9 |KomOuHaToOpuKka v BEpOSITHOCTh 7
10 |O6obmaromice MOBTOPEHUE 3
Hroro: 102




KAJIEHJIAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

Ne n/mn

Tema ypoka.
IToBTOpenune kypca anredpsi 7-9 kiace.

1. ITpeoOpa3oBaHue palMOHAIBHBIX BBIPAXKEHUH.

2. Yucnossle GyHKIMU. PelieHre palmoHanbHbIX HEPABEHCTB M UX CUCTEM.
JlelicTBUTEIbHbIE YHCJIA.

3 Harypanbusle u  mensle  uucna.  Jenumocts
HaTypaJIbHbIX YHCEII.

4 [Tpusnaku nenumoctH. IIpocThie U cocTaBHbIE YUCIA.

5 Henenue c¢ ocratkom. HOJ[, HOK Heckoabkux
HaTypabHbIX YHUCEIL.

6 PanyonanbHble yncna.

7 HppauroHanbHbIe YKCIIa

8 JIeicTBATENBHBIE YMCIAa WM YUCIOBas  IpsMas.
HucnoBsle IPOMEKYTKH.

9 Monyns neiicrButensHoro yncia. [loctpoenne  rpagukon byHKLIUH,
CoJIepKalIuX MOJYJIb

10 Pemenune 3ana4 no reme: «JlelicTBUTENBHBIE YNCTIA»

11 Koumponvnaa  paboma Ml no meme:
«/[eiicmeumenvusle yucnay

12 AHanu3 KOHTPOJIBHON paboTHI. Meron maremMaTH4eCKOM
WHTYKITIH.
YucjioBble PyHKINU

13 Onpenenenue 4ncinoBoi GyHKIMU CIOCOOBI 3aaHUs
YHUCIOBOM (DYHKIIMH.

14 CriocoObI 3a1aHUS YUCITOBON (PYHKITUH.

15 O6unacTp onpeaeneHus U 00J1acTh 3HaYCHUSI (PYHKILINU.

16 MOHOTOHHOCT, M OTPaHMYEHHOCTb  (DYHKIMH.
YeTHOCTh (PYHKITHH.

17 Haubounbiiee n HanMeHblee 3Ha4YeHNUs QYHKIIUN

18 [TepronnuHOCTh (QYHKIIUH.

19 O6patnas ¢pyukuus. ['padux o6patHoil pyHKIMM.

20 Koumponvnas paboma No2 «Hucnosvie pynkyuuy
Tpuronomerpudeckue pyHKIUH

21 Beenenue. J[nrnHa 1yru okpyXHOCTH. YncoBasi OKpY>KHOCTb.

22 YucnoBast OKpYKHOCTh Ha KOOPJMHATHOM TIOCKOCTH.




23

Koopannatsl Touek 4UCIOBOM OKPYKHOCTH.

24

KOOp,I[I/IHaTI)I TOYEK YHCIIOBOU OKPY>XHOCTH.

25 | CuHyC ¥ KOCHHYC

26 | CpoiicTBa CHHYCa U KOCHHYCA.

27 | TanreHc u KOTaHT€HC.

28 | TpuroHoMeTpuyecKue byHKIMK YHCJIOBOI'O apryMEHTA.

29 | OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA
30 | Tpuronomerpuueckue (PyHKIMH YIIOBOTO apTyMEHTa.
31 | ®dyukuus Y = Sin X, e€ cBoiicTBa U rpaduk

32

@OyHKIHA Y = oS X, e€ CBOICTBa U rpauK.

33

PemieHne  TPUrOHOMETPUYECKMX  YPAaBHEHHMU  C
MIOMOILBIO I'PaUKOB.

34

Pemlenne  TPpUrOHOMETPUYECKMX  YPaBHEHHMM  C
MIOMOILBIO I'PaUKOB.

35

Konmponvnaa  paboma  Ne3 «Onpeodenenue
mMPUZOHOMEMPUUECKUX PYHKUUILY.

36 | [Moctpoenwue rpaduka pyukipn y = mf (X).
37 | Iloctpoenue rpauKoB TPUTOHOMETPHUYECKUX (DYHKIIUN
38 | [Moctpoenue rpaduka pyukiwpu y = f (kx)

39

[IpeobpazoBanue  rpadukoB TpuroHomerpuueckux ¢pynkiuii. ['padux
TapMOHHYECKOT0 KOJIeOaHusl.

40

Oyukuus Y = tgx . CoiictBa GyHKINU U e€ rpaduk.

41

Oynkiusa Y = ctgX, CroiicTBa GyHKIMH U €€ TpaduK.

42

dyHKIMK Y = arcsin X, Y = arccos X, uX CBOMCTBA U UX IPadHUKH.

43

Dynkuy Yy = arctg X, y =arcctx, coiictsa u ux rpapuku. [loctpoenue
rpauKOB KyCOUHbIX (PYHKIINH, COAEpKAIIUX 00OpaTHbIE TPUTOHOMETPHUYECKHE

(byHKLINU.

Tpuronomerpnueckne ypaBHeHHUs




44,

[Ipocreliliie TPUTOHOMETPUYECKHE YpPAaBHEHUS U

HEpPaBEHCTBA.
45. | Ilpocreiiliue TPUTOHOMETPUYECKUE YpPAaBHEHUSI U
HEPaBEHCTBA.
46. | ApKKOCHHYC U pelIeHue ypaBHEHHs COS X = a
47. | ApKCHHYC M pelIeHUE YpaBHEHUS SIN X = a
48. | ApKTaHIeHC U pelieHre ypaBHeHHs tg X = @ APKKOTaHI'CHC
U pelieHue ypaBHeHus Ctg X = a
49 | Pewmenue POCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB
50 | Pemenue TPUTOHOMETPUUYECKUX YpaBHEHMI,
CBOJIAIIIIMXCS K PEIIEHUIO KBAIPaTHOTO YPaBHEHMSL.
58. | Pemenue OJTHOPOTHBIX TPUTOHOMETPHUYECKUX YpPaBHEHUH
51 | Konmponsnasn paboma Ned no meme
«Tpuzonomempuueckue ypasrnenun»
IIpeodpa3oBanus TPUTOHOMETPHYECKUX BHIPAKEHMIA.
52 | ®opmyIbl IpUBEICHUS.
53 | ®opmysbl IpUBEICHUS.
54 | CuHyc 1 KOCUHYC, CYMMBbI M pa3HOCTH apT'yMEHTOB.
55 | CHHYC U KOCHHYC, CYMMbI U Pa3HOCTH apI'yMEHTOB.
56 | Pemenue TPUTOHOMETPUUYECKUX  YpaBHEHMH C
npuMeHeHneM (GOopMyNl CHHYCa, KOCHHYCA, TAHT€HCA CYMMBI M Pa3HOCTH .
57 | Pemenue TPUTOHOMETPUYECKUX  YPABHEHUH C
HOMOIIBIO (POPMYIT TPUBEICHUS
58 | ®opmyIibl 1BOIHOTO aprymMeHTa.
59 | Pemenne  TPUrOHOMETPUYECKUX YpaBHEHHI ¢ TO-
MOIIBIO OPMYIT ABOWHOTO apryMeHTa
60 | ®opMyIbl MOHMKEHUS CTEIIEHU
61 | [IpeobpazoBanue CYMMBI TPUTOHOMETPUUECKHUX
(GyHKIMI B TPOU3BECHHE.
62 | PemieHne  TPUTOHOMETPHYECKHUX YPAaBHEHUH C IIOMOIIBIO bopmyn
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPUIECKUX (DYHKITHIA B
IPOU3BEICHUE.
63 | Konmponvnas  paboma Ne 5 no  meme
«Tpuzonomempuueckue dynkyuu CILOMHCEHUSA APYMEHIMO06)
64-65 | PemieHne  TPUTOHOMETPUYECKHUX  YpaBHEHHUH ¢
MTOMOIIIBIO dbopmyn  mpeoOpazoBaHUE CYMMBI TPUTOHOMETPHIECKUX
(GyHKLIUH B IPOU3BEICHUE U IPOU3BEICHHUS TPUTOHOMETPUUYECKHX
GyHKIMHI B cymMmy.
66 [PemieHre TPUTOHOMETPUYECKMX ypaBHEeHUWH . [IpeoOpasoBaHHEe BBIpaKECHUS

Asin X + Bcos X k Buxy Csin (X+t)




67

Meroas! peleHuss TPUrOHOMETPUYECKUX YPAaBHEHUM.

68

Konmponvuasn paboma Ne 6 no  meme: Ilpeobpaszosanue
MPU2OHOMEMPUYECKUX BbIPANCEHUTI

KomMmiekcHble 4ucJa.

69. | KoMriekcHbIe ynciia U apuMEeTHIECKHUE Oreparuu
HaJ HUMU. Tpuronomerpuyeckas popma 3alIUCH KOMITJIEKCHOTO
qHCIIa.
70. | Bo3BeeHHe KOMIUICKCHOTO YHCIIa B CTeneHb. Konmpoavnas padoma Ne7 no
meme «Komnnekcuoie
yucnay
IIpousBoanas
71. | UucnoBele mocienoBaTenbHOCTH. OmpeneneHue U cnocoObl 3aJaHus .
72. | Ilpenen 4nucioBOM NOCIEIOBATENBHOCTH. Teopembl.
73. | Cymma OecKOHEeYHOU reOMETPUUYECKOI TMOCIeI0BATEIbHOCTH.
74. | Tlpenen ¢ynkumm Ha OeckoHeyHOCTh. [Ipemen GyHKIIMHU B TOUKE
75. | Ilpenen ¢pyHKIUU.
76. | 3agauu, MPUBOASINNE K OMPEACICHUIO TPOU3BOTHOM.
77. | AIropuT™M HaxOXJEHHUSI IIPOU3BOTHOM.
78. | BprunciieHne Mpou3BOIHBIX.
79, Bpruuciienue npon3BOAHBIX.
80, Bpruuciienue npon3BOAHBIX.
81, IuddepennmpoBanue CJIOYKHOM GbyHKIHIH.
Juddepenurponanre oopaTHON QyHKIIUU.
82| MuddepenunpoBanue CIIOKHOMU (GYHKIIH.
Huddepenunpopanue oopaTHON QyHKIUH.
83] YpaBHeHue kacaTesbHON K rpaduKy (yHKIHH.
84| YpaBHeHue KacaTelbHON K rpaduKy (yHKIHMH.
85| Konmponvnuan paboma Ne8 «IIpouzeoonany.
86/ [IpuMeHeHre  MPOM3BOAHOW K  HCCIEIO0BAHMIO




(byHKINN.

87 IlpuMeHeHne  TPOMU3BOAHOM K  HMCCIICIOBAHHIO (DYHKIIHH.

88, ITocTpoenue rpadgukoB GpyHKIIHIA.

89, INoctpoenue rpadukoB QyHKIHIA.

90, Ilpumenenue MIPOU3BOTHOM JUTSt OTBICKAHUS
HauOOJBIINX ¥ HAMMEHBIIINX 3HAYCHUH BEITUIHH.

91, Ilpumenenue MIPOM3BOTHOM TUTSL OTBICKAHHUS
HanOOJIBIINX U HAUMEHBIINX 3HAUYCHUNA BETUYNH.

92) Konmponvnasa  paboma  Ne9 «lIpumenenue
NPOU3EOOHOIL K UCC/Ie008AHUI0 PYHKUUIL).

Kom0OuHaTopuka u BepoOSITHOCTH

93 [TpaBwio ymHoxxenus. KomOnHaTOpHEIE 3a/1a41.
94 [TepecTanoBka u (haKTOpHUAIIBI.
95 Br160op Heckonpkux 3nemeHToB. @opmyna bunoma-HerotoHa.
96 Br160op Heckonpkux anemenToB. @opmyna bunoma-HeroToHa.
97 Cay4aiiHbpie COOBITHS U BEPOSITHOCTH.
98 CrnyuaitHbie COOBITHUS U BEPOSATHOCTH.
99 CrnyuaiiHbie COOBITHS U BEPOSATHOCTH.
HTorosoe noBTopenue.
100, TToBTOpeHue. CgoiicTBa TPUTOHOMETPHUYECKUX

Oyukuwmii. [IpeobpazoBanue rpadukoB QyHKIUH

101, TIToBTOpeHHE. Pemenue TPUTOHOMETPUUYECKUX YPABHEHUM.

102 UToroBasi KOHTpPOJIbHAS pabOTA.

Hroro 3a roa:102

KonTposbubix pador 3a roa:10







