Pabouasi nporpamma no yueOHOMY npeaMeTy
«AJredpa ¥ Ha4YaJIa MATEMAaTHYECKOT0 AHAJTHU32»
(0a30BbIil yPOBEHD)

10 — 11 kuacc

I[Inanupyembie pe3yJibTaThbl OCBOCHHUSI Y4eOHOI0 peaMeTa «Ajredp M Ha4YaJja Mare-

MaTHY€eCKOro aHaJIu3a» (0230BbIi YPOBEHDb)

JInyHOCTHBIE pe3yJbTaThl:

pa3BUTHE JIOTHYECKOTO U KPUTUIECKOTO MBIIIICHUS, KYJIbTYPhI PEUH, CIIOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEPUMEHTY;

(dbopMuUpOBaHHE y yIAIIUXCS HHTEIUIEKTYaIbHONW YeCTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICIIUTEEHBIX CTEPEOTHIIOB, BEITEKAIONINX M3 OOBIICHHOTO OIBITA;

BOCIIMTaHUE KauyeCTB JJMYHOCTH, 00ECTICUNBAIOIINX COIIMABHYIO0 MOOMIBHOCTD, CIIOCOOHOCTD
MIPUHUMATh CAMOCTOSTEIbHBIC PEIICHUS;

(dbopMupoBaHHE Ka4eCTB MBIIIICHHSI, HEOOXOIUMBIX IS aIaliTallid B COBPEMEHHOM WH(pOpMaIu-
OHHOM OOIIECTBE;

pa3BUTHE HHTEpEca K MaTEMAaTHIECKUX CITIOCOOHOCTEH;

TOTOBHOCTb U CITIOCOOHOCTH 00€CTIeUnTh ce0e M CBOMM OJIM3KHUM JIOCTOMHYIO KU3HB B MPOIIECCE
CaMOCTOSITEIbHOM, TBOPYECKOW  OTBETCTBEHHOM ESTEIBbHOCTH;

MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W OOIIECTBEHHON
MPAaKTUKHA, OCHOBAHHOE Ha IMAJIOTE KYJIbTYD, a TAKKE Pa3IUIHBIX (opM 00IIECTBEHHOTO CO3HA-
HUSI, 0CO3HaHUE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

TOTOBHOCTH 00YYAIOIUXCS K KOHCTPYKTHBHOMY YYaCTHIO B IPHHATHU PEIICHUH, 3aTpariBarOIINX
UX [paBa ¥ UHTEPECHI, B TOM YHCJIE B PA3IMYHBIX pOpMax 0OIIECTBEHHOM caMOOpraHu3aluy, ca-
MOYTIpaBJICHHUs, OOIIECTBEHHO 3HAUNMOM JCATEIbHOCTH;

pa3BUTHE KOMIIETCHIIUI COTPYAHNYECTBA CO CBEPCTHUKAMH, AETHbMHU MJIAJIIIETO BO3PAcTa, B3pOC-
JBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, YUeOHO-UCCIIeI0BATEIHCKON, TPOCKTHOU 1
JIPYTUX BUAAX JCATCIHHOCTH.

MeranpeaMeTHbIe pe3yJibTaThl:
PeryasituBHbIC

YMEHHE CaMOCTOSITEIILHO OIPEEIIATD eI yueOHOM U TBOPUYECKOM e TeIbHOCTH, 3a/1aBaTh Ma-
paMeTpel U KPUTEPUH, IO KOTOPBIM MOKHO ONPEIEIUTh, YTO LENb JOCTUTHYTA;

OLICHUBATh BO3MOJKHBIE MOCJEICTBUS JTOCTHKEHUS MOCTABJIEHHOM I1€JIM B JESATEIIbHOCTH, COOCT-
BEHHOM JKU3HU U )KU3HU OKPYKAIOLIUX JIFOJIEH, OCHOBBIBAsICh HA COOOPaKEHUSAX STUKU U MOpAJIH;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 33/1a4ll B 00Opa30BaTENIbHOM JESTENIbHOCTH U KU3HEH-
HBIX CUTyalusX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMs U JApYyrue HemaTepuaibHbIe PECYpChl, HEOOXOAUMBIE IS
JOCTH>KEHHS IOCTABICHHOW LIEIIH;

BBIOMpATh MyTh JIOCTHXKEHUS 1I€JIM, IUIAHUPOBATh PELICHHE MOCTaBICHHBIX 3ajad, ONTUMHU3UPYS
MaTepuaibHble 1 HEMATEpUAJIbHBIE 3aTPaThI;

OpraHu30BbIBATh 3(PPEKTUBHBIN OUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTHKEHUS TIOCTABJICHHON
e

COIIOCTABJIATH MOJYYEHHBIN PE3YJIbTaT AEATEIbHOCTH C OCTABJICHHOM 3apaHee LETbI0

Ilo3HaBaTebLHBIE

HCKaTh U HAXOJUTh 000OIIEHHBIE CTIOCOOBI PEIICHUS 33/1a4, B TOM YHUCJIE, OCYIIECTBISATh pa3Bep-
HYTbIN MHQOPMAIIMOHHBIM OUCK U CTaBUTh HA €r0 OCHOBE HOBbIE (y4eOHbIE U NO3HABATENIbHBIC)
3aJ1auu;

KPUTHYECKH OLEHUBATh U MHTEPIPETUPOBATh HH(OPMALIMIO C pa3HBIX MMO3ULIMH, paclO3HaBaTh U
¢buKcHpoBaTh NPOTUBOPEUNS B NH(HOPMALIMOHHBIX HCTOYHUKAX;

HCII0JIb30BaTh Pa3/IMYHbIE MOJEIbHO-CXeMaTUUECKUEe CPEeACTBA JJIsl MPEACTABICHUS CYIIECTBEH-
HBIX CBSI3€H M OTHOULICHMH, a TaK)Ke MPOTUBOPEUNH, BBISBIECHHBIX B HHPOPMALIMOHHBIX UCTOYHH-
Kax;

HaXOJUThb U MMPUBOJUTHE KPUTHUICCKUC apr'yMCHTBI B OTHOIICHUHA HCﬁCTBHﬁ u CY)KJIGHI/II\/’I ApPYyroro,
CIIOKOMHO 1 Pa3yMHO OTHOCHUTLCA K KPUTUUCCKUM 3aMCUaHUAM B OTHOILICHHUHN cOOCTBEHHOTO CyX-
JICHUsI, pacCCMaTPHUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;



[ BBIXOOHWTH 3a paMKU y‘~I€6HOFO npeaMeTa U OCYIIECTBIIATH ueneHar{paBneHHmﬁ IIONCK BO3MOKHO-
CTEH I MHUPOKOTO TIEPEeHOCca CPEACTB U CIIOCOOOB ACHCTBUS,

e  BBICTpaMBaTh UHAUBUAYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS OIPAHUYEHUS CO CTO-
POHBI IPYIUX YYACTHUKOB U PECYPCHBIC OrpaHUYCHUS;

[ MCHATH U YACPIKHUBATH PA3HBIC ITIO3UIIUU B MMO3HABATEIILHOM JACATCIIbHOCTH.

KoMMmyHuKaTHBHBIE

e  OCYILIECTBJIATH JAEIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYT-
pu 00pa3oBaTEIbHON OpraHU3aluy, TaK U 3a ee MpejelaMu), MoA0upaTh NapTHEPOB AJIS IEI0BOM
KOMMYHMKAIIUM HUCXOJAsl M3 COOOpa)KeHUH pEe3ylIbTaTUBHOCTU B3aUMOJCHCTBHS, a HE JIMYHBIX
CHMIIATHH;

e IIpU OCYILIECTBJICHUM TPYIMIOBON pabOThl ObITh KaK PYKOBOJHUTENEM, TaK M WIEHOM KOMaH[bl B
pa3HbIX poJsixX (reHepaTop ujaeH, KPUTUK, UCIIOJIHUTEIb, BBICTYIAOIINM, SKCIIEPT U T.1.);

e KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX pPeaIbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAH-
HOTO B3aMMOICHCTBHS;

e Ppa3BEpHYTO, JOTMYHO M TOYHO HU3JArath CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAaHUEM aJ€KBAaTHBIX
(YCTHBIX U IUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

e pacno3HaBaTh KOH(IMKTOI'€HHbIE CUTYAIlMH U MPEAOTBpAIlaTh KOH(MIUKTHI JO UX aKTUBHOU (a-
3bl, BBICTPaNBaTh JIEJIOBYIO U 00pa30BaTE/IbHYI0 KOMMYHUKAIINIO, U30€erast JINYHOCTHBIX OII€HOY-
HBIX CYKJICHUN

IIpenmeTHble pe3yIbTaThI

Pa3Butue cogepxatebHbIX JIUHHUI:
DJIeMeHTbI TeOPHU MHOKECTB 1 MATeMaTHYeCKOH JIOTHKH
BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCS:

e OInepupoBaTh Ha 6A30BOM YpPOBHE MOHATUSMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOKECTBa, MO/~
MHO>KECTBO, IlepeceueHue U 00beIMHEHNE MHOKECTB, YHCIOBbIE MHOXKECTBA Ha KOOPAWHATHOUN MPSIMOH,
OTpE30K, UHTEPBAJ;

e ornepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMU: YTBEP)KICHHUE, OTPUIIAHUE YTBEP)KICHHUS, UCTUH-
HbI€ U JIO)KHBbIE YTBEP)K/ICHUS, IPUYNHA, CIECTBUE, YACTHBIN cly4yail 00IIero yreepiaeHusi, KOHTPIpH-
MEp;

® HAXOJUTh MepeceueHrue U OObeAMHEHUE ABYX MHOXKECTB, MPEACTABICHHBIX I'paUyeCcKu Ha Yd-
CJIOBOY NPSIMOM;

® CTPOUTH HA YUCJIOBOM MPSIMON MOJMHOKECTBO YHCIOBOIO MHOXECTBA, 33JaHHOE NMPOCTEUIIIMU
YCIIOBUSIMUY;

® pacro3HaBaTh JIOKHBIE YTBEPKJIEHUS, OIIMOKU B PACCYKJIEHUSAX, B TOM YHCIIE C HCIOIb30BaHUEM
KOHTPIPUMEPOB.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

— HCIOJIb30BAaTh YMCJIOBbIE MHOKECTBA Ha KOOPAMHATHOM MPSMOM AJIi ONMUCAHUSI peabHbIX MPO-
IICCCOB M SBJICHUM;

— TIPOBOAMTH JIOTHYECKHE PACCYXACHUS B CUTYallUAX IOBCEIHEBHOM KU3HH.

BeinyckHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCS

® OIEpPUPOBATh MOHATUEM: KOHEUHOE MHOXKECTBO, JIEMEHT MHOKECTBA, [IOJIMHOKECTBO, Iepeceye-
Hue U 00vbeOuHeHUe MHOIHCECME, YUCTIO08ble MHOMCECMEd HA KOOPOUHAMHOU NPAMOU, OMPe30K, UHMeEPEa,
NOJYUHMEPBAIl, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, 2paduieckoe npedcmasieHue MHOMCeCms Ha Koop-
OUHAMHOU NIIOCKOCU,

® 0Onepuposamv NOHAMUAMU: YMEEPIHCOCHUE, OMPUYAHUE YIMBEPIHCOEHUsl, UCIUHHbIE U TONCHbLE Y-
8eparcOeHUs, KOHMPNPUMED,

® nposepsamb NPUHAOLEHCHOCTIb INEMEHMA MHONCECMEBY,

® HaAXoO0umv nepeceyeHue U 00bEOUHEHUEe MHONHCECME, 8 MOM HYUCLe NPEOCMABNIeHHbIX epaguyecKu
HA YUCTI080U NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU,

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

® UCNONB308AMb YUCTIOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKO-

cmu 01151 ONUCAHUS PeanbHbIX NPOYECcos U s81eHULL
Yucna u BbIpakeHUs
BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCS:



omnepupoBaTh Ha 0A30BOM YpOBHE MOHATUSAMU: LIEJIO€ YUCIO, JEIUMOCTbh YHCEN, OObIKHOBEHHAs
Ipo0b, necsTUUHAs ApoOb, paloHAIbHOE YHUCIIO0, TPUOIMKEHHOE 3HAUEHUE YKCia, YacTb, J0JI,
OTHOIIIEHHE, IPOLICHT, MOBBIILIEHUE U MOHIKEHNE Ha 33JJaHHOE YHUCIIO ITPOLIEHTOB, MacuITal;
OnepupoBaTh Ha 0A30BOM YpPOBHE MOHATUSAMU: JIOTapU(M dYKClia, TPUTOHOMETPUUECKAST OKPYXK-
HOCTb, TpajJyCHas Mepa yrjia, BeJIMYMHA YIJa, 33JaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKOHN OK-
PYKHOCTH, CHHYC, KOCHHYC, TAaHT'€HC U KOTAHT'€HC YIJIOB, UMEIOIUX NMPOU3BOJIBHYIO BEIUYHHY;
BBITIOJTHATH apu(METHUECKUE EHCTBUS C LEIBIMHU U PAlMOHATBHBIMA YHCIIAMU;

BBITIOJTHATh HECJIOKHBIE TPe00pa30BaHMs YHCIOBBIX BBIPAKCHUH, COJCPIKAIINX CTEIICHH YHMCell,
00 KOPHU U3 YHCEII, JIMOO0 JIorapu(Mbl YnCET;

CpaBHHMBATh pAallMOHAJIbHBIEC YHCIIa MEXTY COOOM;

OIICHUBATh U CPAaBHUBATh C PALMOHAIBHBIMH YMCIIAMHU 3HAYCHUS LEJIBIX CTETICHEH Yrcel, KOpHEeH
HaTypaJIbHON CTENEHU U3 YUCEIL, JJIorapu(MOB YHCET B IPOCTHIX CIydasix;

n300paxkaTh TOYKAMU Ha YMCJIOBOM MPSAMOIL Li€JIble U pallMOHAJIbHBIE YUCIIA;

n300paxkaTh TOUKAMH Ha YMCJIOBOW MPSAMOI 1esible CTENEeHH YUCEeNl, KOPHU HATypalbHOM CTEIEHU
U3 YHUCell, Jorapu(Mbl YKCeN B IPOCTHIX CIydasiX;

BBITIOJTHATH HECTIOKHBIE TIPEOOpa30BaHMs LEIBIX U IPOOHO-pAIIHOHAIBHBIX OYKBEHHBIX BBIpaKe-
HUI;

BBIPA)KaTh B IPOCTEHUIINX CIydasX U3 paBEHCTBA OJIHY IEPEMEHHYIO Yepe3 JIpYTHe;

BBIYMCIIATH B IIPOCTHIX CIyYasiX 3HAUEHUSI YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISS
HE0O0X0IMMbI€ [M0ICTAHOBKU U IPe0Opa30BaHuUs;

n300paxkaTh CXeMaTHUUECKU YroJl, BEIMYMHA KOTOPOTO BhIPa’KE€HA B rpajaycax;

OLICHMBATh 3HAKU CHUHYCa, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoti socuznu u npu uzyuenuu Opyux yueoOHvlx npeomMemos:

BBITIOJTHATH BBIYMCIICHHSI ITPU PEIICHUN 33]1a9 MPAKTUICCKOTO XapaKTepa;
BBITNIOJIHATD NPAKTUYCCKUE paCUYCThI C UCITIO0JIL30BAHHUEM IIPpHU HeO6XOZ[I/IMOCTI/I CIIPpaBOYHBIX MaTCpHra-
JIOB ¥ BBIYUCITUTEIIHHBIX YCTPOMCTB;
COOTHOCHTH PCITbHBIC BEJIMIUHBI, XapaKTEPUCTHKU 0OBEKTOB OKPYXKAIOIIIETO MUPA C UX KOH-
KPETHBIMH YHCIIOBBIMH 3HAUYCHUSMU;
HCII0JIE30BAaTh METO/IbI OKPYIJICHUS, TPUOIMKCHHS U IPUKHUIKH IPU PEIICHUH MPAKTHICCKHIX 3a-
Jla4y TIOBCEIHEBHOM JKU3HU
BoinycKkHUK HAa 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCSI
CB80O00HO ONEepuUpPoB8amv NOHAMUAMU. Yelloe YUCTO, OeNUMOCMb YUcel, 0ObIKHOBEHHAST OPoOb, Oe-
cAMUYHas Opoodb, PAyUOHAIbHOE YUCTO, NPUOIUNCEHHOE ZHAUEeHUe YUCIA, YACMb, 00, OMHOUle-
HUe, NPoYyeHm, NOBbIUEHUE U NOHUNCEHUE HA 3A0aHHOE YUCIO NPOYEHMO08, MACUMAD;
onepupo8ams NOHAMUAMU: TO2APUPDM YUCTA, MPULOHOMEMPULECKAsL OKPYHCHOCb, PAOUAHHASA U
2paodycHas mepa yena, 8eIuduHa yend, 3a0aHH020 MOYKOU HA MPUSOHOMEMPUUECKOU OKPYICHO-
Ccmu, CUHYC, KOCUHYC, MAH2EHC U KOMAHLEHC Y208, UMEIOWUX NPOU3BOIbHYIO BEIUYUHY, YUCIA € U
-
8bLINOIHAMb apugmemuyeckue Oelucmesus, coyemas yCmuvle U NUCbMEHHble Npuembvl, NPUMEeHsIs.
npu HeoOX0OUMOCU BLIYUCTUMENbHBIE YCMPOLICEA,
HAxXo0umo 3HaYeHus KOpHsA HAMYPAIbHOU Cenenu, CMmeneH ¢ payuoHAIbHbIM NOKA3amenem, Jo-
2apughma, ucnonwv3ys npu HeoOX0OUMOCU BbIYUCTUMENbHbIE YCMPOUCMEa,
NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX paACyemax,
npoBOOUMb NO U3BECMHBIM QOpMYIaM U NpasuIam npeoopaz’08aHus OYKEEHHbIX BblPANCEHUL,
BKIIOUAIOWUX CIENeHU, KOPHU, 102APUPMbl U MPU2OHOMempudeckue QyHKyuu,
HAaxoo0ums 3HAYEHUsl YUCTIOBbIX U OVKBEHHBIX GbIPANCEHUL, OCYUecmsnss Heobxooumvle noocma-
HOBKU
u npeobpaso8anusl,
U300padicamov cxemamuiecku y2oi, 8eIUdUHA KOMOPO20 BbIPANCEHA 8 2pA0YCax Uil paouaHax;
UCNONb308AMb NPU PEUleHUU 3a0ay MAOIUYHbIE 3HAYEHUs MPUSOHOMEMPULECKUX DYHKYULL Yel08;
8bINOIHAMb NEPEBOO GENUUUHBL Velld U3 PAOUAHHOL MePbl 8 2PA0YCHYIO U 0OPAMHO.

B nosceonesrotii scuznu u npu uzyuenuu opyux yueOHbvlx npeomMemos:
BbINOIHAMb 0CUCMBUSL C YUCTOBLIMU OAHHBIMU NPU PEUeHUU 3A0ay NPAKMUYEeCKO20 Xapakmepa u
3a0ay u3 pasiuyuHbIX obracmel 3HAHUU, UCNOL3YS NPU HEOOXOOUMOCMU CRPABOYUHbIE MAMEPUATbL
U 8bIYUCIUMETbHBLE YCIMPOUCMBA,



OYeHUBAMb, CPABHUBANMD U UCNOTIL308AMb NPU PeUleHUU NPAKMUYECKUX 3a0aY YUCTIO8ble 3HAYEHUs

DeanbHbIX 8eIUYUH, KOHKDEMHble YUCL08ble XAPAKMEPUCTNUKY 00BEKIMO08 OKPYIHCAIOWe20 MUpd.
YpaBHeHus1 U HEPaBEHCTBA

BrinyckHUK HA 6230BOM YPOBHE HAYYUTCSI:

pelaTh JMHEWHbIE YpaBHEHUs U HEPaBEHCTBA, KBAIpaTHbIE yPaBHEHUS;

pewiate Jorapupmudeckue ypaBHeHus sujaa log a (bx + ¢) = d u npocreiiiine HepaBeHCTBa BHUJIA
log a x < d;pemats mokazaTenpHbBIC ypaBHEeHMs, Busa abx+c= d (rae d MOXHO TIpeCTaBUTh B BU-
JIe CTETICHU C OCHOBaHUEM a) M MpOCTerIIne HepaBeHCTBa Bua ax < d (rae d MOKHO MpeaCcTaBUTh
B BHUJIC CTCTICHH C OCHOBAHUEM a);.

MIPUBOJIUTH HECKOJIBKO IPUMEPOB KOPHEHN MPOCTEHUIIEr0 TPUTOHOMETPUYECKOTO YPaBHEHHUS BUJIA!
sin X = a, cos X = a, tg X = a, ctg X = a, rae a — TabJIMYHOEe 3HAYCHUE COOTBETCTBYIOIIEH TPUTOHO-
METPUUECKON (QYHKIIMH.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
COCTAaBJISITh U PEIIaTh YPABHEHUS U CUCTEMBI YPAaBHEHUM MPU PEIICHUH HECIOKHBIX IPAKTUYCCKUX 3329

BoinyckHUK Ha 6230BOM YPOBHeE MOJYYUT BO3MOKHOCTH HAYYHThCS
pewams payuoHaibHble, NOKA3amenbHble U 102apudmuieckue ypaeHeHus U HepaseHCcmed,
npocmeuuiue UppayuoOHaIbHovle U MpUu2OHOMempuiecKue ypasHeHus, HepageHcmea u ux cucme-
Mbl; UCNOTIL308AMb MEMOObL PEUeHUs YPAGHEHUIL: NpueedeHue K Uudy «npouzeeoeHue pasHo Hy-
JI0» UMU «YACMHOE PAGHO HYI0Y, 3aMEHA NEePEeMEHHbIX, UCNONIb3068amb Memoo UHMEPEANos8 O/
peuieHus HepaseHcms;
uzobpasicamo Ha MPULOHOMEMPUUECKOU OKPYICHOCIU MHOIACECEO PEeUleHULl NPOCMEeUuux mpu-
2OHOMEMPUYECKUX YPAGHEHUL U HePABEHCME;
8bINONHAML OMOOP KOPHEU YPAGHEHUU UIU PeuleHuli HepaseHCcme 6 cOOmeemcmeuu ¢ OONOIHU-
MeNbHLIMU YCIOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoii socuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:
COCMasaams U peulams ypasHe s, CUCmeMbl YPAGHEHUl U HepaBeHCMEa NPU peuleHUuu 3a0ay
Opyeux yuebOHvIX npeoMemos.
yMemsb UHMEPRPemuposams NOLYYEeHHbIU NPU PeueHul YPAeHEeHUsA, HepaseHCmea Uil CUCHeMbl
pe3ynbmam, OYyeHusams €20 npagoono0odue 8 KOHmMeKcme 3a0aHHOU PeaibHOlt CUMYayuu Ul
NPUKIAOHOU 3A0a4u

D yHKUUHA

BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCS:
ONepupoBaTh Ha Ga30BOM YPOBHE MOHITHSIMU: 3aBUCUMOCTD BEJIMYMH, (PYHKIUS, apTyMEHT U 3Ha-
YeHue PyHKLIHU, 00JIaCTh ONPEENICHUSI U MHOYKECTBO 3HaUYEHUIN QyHKIMH, rpapuK 3aBUCUMOCTH,
rpaduk GyHKUIUU, HYyIH QYHKIUHU, TPOMEXYTKU 3HAKOIOCTOSHCTBA, BO3PACTAHME HA YHUCIOBOM
MIPOMEXYTKE, YObIBAaHME Ha YHUCIOBOM IMPOMEXYTKE, HAauOOJbIllee M HauMEHbLIEe 3HAYCHUE
(YHKIIMH HAa YUCIIOBOM IMPOMEXKYTKE, IEpUOAnYecKast PyHKIUSL, IEPHOT;
onepupoBaTh Ha 0A30BOM ypOBHE MOHATHAMU: IpsAMasi U oOpaTHasi IPONOPLUUOHAIBLHOCTD JIMHEH-
Hasl, KBaJpaTuyHas, Jorapupmuueckas U nokazaTeibHas (QyHKIUH, TPUTOHOMETpHUUECKHUE (yHK-
LMY; paclo3HaBaTh TIpadUKU 3JIEMEHTapHbIX (QYHKUMHA: OpsiMOW M OOpaTHOM MPONOpPLHO-
HaJIbHOCTH, JTUHEHHOH, KBaJpaTUUHOH, JorapudMuyeckoil u nokasareabHo QyHKIUI, TPUTOHO-
METPUUYECKUX (PYHKIIMIA;
COOTHOCHUTD I'paUKH 3JEMEHTAPHBIX (PYHKLIMNA: MPsIMONA U 0OpaTHON MPONOPIHUOHATBHOCTH, JIU-
HEHHOM, KBaJpaTUYHOH, JIOTApU(PMUUYECKON M MOKa3aTeIbHON (QYHKUHNA, TPUTOHOMETPHUECKUX
¢byHKIMHN ¢ popMynamMu, KOTOPHIMU OHU 3aJJaHbl;
HaxOJIUTh MO TPaPUKy MPUOTMKEHHO 3HAYCHUS (DYHKIIUM B 33JJAHHBIX TOUKAX;
ONpEeNATh 10 IpaduKy cBOMCTBA QYHKIUU (HYIU, TPOMEKYTKU 3HAKOTIOCTOSHCTBA, IPOMEXKYT-
KM MOHOTOHHOCTH, HarOOJIbIIINE ¥ HAUMEHBIINE 3HAYEHUS U T.I1.);
CTPOUTH 3CKMU3 Tpaduka GYyHKIUH, YAOBIETBOPAIOLIEH NpUBEIEHHOMY Ha0Opy YCIOBHM (IIpome-
KYTKHM BO3pacTaHus / yObIBaHUS, 3HaUeHHE (PYHKLIMU B 33JaHHON TOYKE, TOUKHU SKCTPEMYMOB U
T.J.).

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

OTIpeNeNsATh 1o rpaduKaM CBOMCTBA PEAbHBIX MTPOILIECCOB U 3aBUCUMOCTEHN (HanOOIbIINE 1 HaH-
MEHBIIIHE 3HAYCHUS, TPOMEKYTKH BO3pACTaHUsI U yOBIBAHUSI, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA U
T.IL.);



MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYallUH
BbinycKHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYHThHCS
onepuposams NOHAMUAMU. 3AGUCUMOCMb GEeIUYUH, (DYHKYUS, apeyMeHm U 3HadeHue QyHK-
yuu, obnacmes onpeoeneHuss U MHONCeCm80 3HAYEHUU @QYHKYuU, epagux 3asucumocmu, epa-
Qux ynxyuu, Hynu @yHKyuu, NPOMedCYmKU 3HAKONOCMOSIHCMBA, 803pACMAHUE HA YUCTO80M
npomesicymke, yOvbl8aHue HA YUCIO80M NPOMEXNCYmKe, HaAubolvbuiee U HAUMeHbliee 3HAYeHUe
@DYHKYUU HA YUCTIOBOM NpOMeNCYmKe, Nepuooudeckas QyHKYus, nepuoo, Yemuas U Hedemudsl
dyukyuu;
onepuposams NOHAMUAMU: APAMASL U 0OPAMHAL NPONOPYUOHAILHOCb, JTUHEUHAS, K8AOpamuy-
Hasl, 102apuhmMudeckas u noKazamenbHas QyHKyuy, mpueoHomMempudeckue QyuKyuu,
onpeoenime 3Ha4eHue (QYHKYuu no 3HAYEHUI0 apeyMeHma Npu pasiuyHblX Cnocooax 3a0amusl
dyukyuu;
cmpoums 2paguKku u3y4eHHvlx QYHKYU,
OnUCHIBAMb NO 2PAPUKY U 8 NPOCMELIUUX CTLYUAAX NO hopMyle nogedeHue U ceoLUCmea PyHKYu,
HAxoo0ums no epaguxy GyHKyuu HauboIbuue U HauMeHbUUe 3SHAYeHUS,
cmpoumu 3cKu3 epaguxa GyHKyuu, y0osiemeopsanuell npueeoeHHoMy Habopy yciosutl (npome-
HCYMKU 803DACMANUA/YObI8AHUS, 3HAYEHUE DYHKYUU 8 3A0AHHOU MOYKe, MOUYKU IKCMPEMYMOS,
acumMnmomol, Hyau GYHKYuu u m.o.);
peuiams ypasHeHus, npocmetiuiue Cucmemvl YpasHeHull, UCNOIb3Ys CEOUCMEA QYHKYUL U UX 2pa-
Quxos.

B nosceonesnotii socuznu u npu uzyuenuu opyux yueOHbvlx npeomMemos:
onpeoensims no 2papuxkam u UCnoIb308ams 014 peuleHUs NPUKIAOHbIX 3A0ay C8OLCMEA PealbHbIX
npoyeccos u 3agucumocmell (HauboIbuiue U HaUMeHbUIUe 3HAYEHUsl, NPOMEN’CYMKU 03PACMAHUS
U yovl8anus QYHKYUlU, NPOMENCYMKU 3HAKONOCMOAHCMBA, Nepuoo U m.n.);
UHmMepNpemuposams C8OLUCMEa 8 KOHMeKCme KOHKPEeMHOU NPaKmu4eckou cumyayuu, onpeoe-
JIAIMb NO epaghuxam npocmenuiue XapaKmepucmuku nepuooudeckux nPpoyeccos 8 OUoI02ul,
9KOHOMUKE, MY3blKe, paouocesasu u op. (amMniumyod, nepuoo u m.n.)

DJIeMEeHTbI MATEMAaTHYECKOI0 aHAIH3a
BbinycKHHK Ha 6230BOM YPOBHE HAYYHMTCS:
OTIeprpoBaTh Ha 0A30BOM YpOBHE MOHATHSAMH: MPOU3BOJAHAS (DPYHKIMHM B TOYKE, KacaTelbHas K
rpaduky GyHKIUHU, TPOU3BOAHAS PYHKIUY;
OTIPENETATh 3HAUYCHUE MTPOU3BOAHON (DYHKIIMH B TOUYKE MO M300paKEHUIO KacaTeIbHOW K rpadu-
KY, IPOBEJCHHOU B 3TOM TOYKE;
pemaTh HeCJIOKHBIE 3a]]adi Ha IIPUMEHEHUE CBS3H MEXKIY MMPOMEKYTKaMU MOHOTOHHOCTH M TOY-
KaMH 3KcTpeMyMma (pyHKIUH, ¢ OJJHOH CTOPOHBI, U MPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMH
MIPOM3BOIHOM 3TOM (PyHKIIUU — C APYTOi.
B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

MOJIB3YACH TpadMKaMu, CPAaBHUBATH CKOPOCTH BO3pacTaHUs (POCTa, MOBHIIICHUS, YBEITUUCHUS H
T.I1.) UM CKOPOCTHU yObIBaHUS (11a€HUS, CHKEHUSI, YMEHbBILECHUS U T.I1.) BEJIMYUH B peaIbHbIX
nporeccax;
COOTHOCHTB Tpa(MKi pealIbHBIX MPOILIECCOB U 3aBUCHMOCTEH C UX OMHCAHUSIMU, BKIIIOYAIOIIUMHU
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUs (OBICTPBIN POCT, IIJIaBHOE NOHUYKEHUE U T.I1.);
WCTIOJIb30BaTh TPAapHKHU PEaTbHBIX MPOIECCOB IS PEIICHHS HECIIOKHBIX MPUKIATHBIX 33124, B
TOM YHCIIE OIpeAess Mo rpaguKy CKOPOCTh X0/1a Ipoiiecca
BbinycKHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThHCS
onepuposams NOHAMUAMU. NPOU3BOOHAS. (PYHKYUU 8 mOouKe, KacameabHas K epaguxy Qyukyuu,
npou3800HAs (PYHKYUU,
8LIYUCTAMD NPOU3BOOHYIO OOHOUNIeHA, MHO20UNIeHd, KB8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbl
dyukyuii;
BLIYUCTAMD NPOUIBOOHBLE INIEMEHMAPHBIX (QYHKYUL U UX KOMOUHAYUL, UCHONb3YS CNPABOYHbLE
mMamepuanbl,
uccie0osams 8 NPOCMeNUux Cayuasx QYHKYuu Ha MOHOMOHHOCMb, HAXOOUMb HAuboabUiue U
HauMeHbuue 3HavyeHus QYHKYUu.

B nosceonesroii socuznu u npu uzyuenuu opyux yueOHvix npeomMemos:



pewams NPUKIAOHble 3a0a4u U3 OUOLO2UU, PUUKU, XUMUU, IKOHOMUKU U OPYeUX NPpeoMemos,
CBA3AHHbBIE C UCCIe008AHUEM XAPAKMEPUCTNUK PEAIbHbIX NPOYECCO8, HAXOHMCOeHUEM HaAUOOIbUIUX
U HAUMEHbUUX 3HAYEHULl, CKOPOCIMU U YCKOPEHUsl U M.N.;
UHmMepnpemuposams noJlyueHHble pe3)ibmameol.
CTaTHCTHKA M TeOPUsI BEPOSITHOCTEI, JIOTHKA H KOMOMHATOPUKA

BbinycKHHK Ha 6230BOM YPOBHE HAYYHMTCS:
OTIepHpoBaTh Ha 0a30BOM ypOBHE OCHOBHBIMH ONHCATEILHBIMUA XapaKTEPHUCTUKAMHU YHCIOBOTO
Habopa: cpeaHee apupMeTHIecKoe, MeIuaHa, HauboJbIIee M HAMMEHBIIIEe 3HAUYCHNS,
OTIEPHPOBATH Ha 0A30BOM YPOBHE MOHSATHIMHU: YAaCTOTA M BEPOSITHOCTh COOBITHS, CITy9allHBIN BBI-
00p, OTBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITHSIMMU;
BBIUUCIIATH BEPOSITHOCTH COOBITHI Ha OCHOBE TOJICUETA YK CIIa HCXOIOB.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:
OIICHUBATh U CPAaBHUBATH B IIPOCTHIX CITydasiX BEPOSATHOCTH COOBITHI B PeabHOM KU3HU;
YHUTaTh, COTIOCTABIISATh, CPABHUBATH, HHTEPIIPETUPOBATH B IMPOCTHIX CIIydasX peajbHbBIC TaHHbIE,
MPEJCTaBICHHBIC B BHJIE TA0IUII, TUarpaMm, rpadukoB
BbinycKHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThHCS
umemyv npeocmasienue 0 OUCKPEeMHbIX U HeNpepbl8HbIX CAVUAUHbIX GeIUYUHAX U PACHPEOeNeHUSX,
0 He3aBUCUMOCINU CTLYYAUHBIX GEIUYUH.
8 NOBCEOHEBHOU JHCUSHU U NPU UZYUEHUU OPY2UX NPEOMEMOE:
8LIYUCTAMY UNU OYEHUBANL BEPOSAMHOCIIU COOLIMULL 8 PeAlbHOU HCUZHUL
8b1OUPaMb NOOX00sUUe MeMOObl NPEOCMABIeHUsl U 00padOMKU OAHHBIX,

TexcToBbIe 32124

BbinycKHHK Ha 6230BOM YPOBHE HAYYHMTCS:
pemaTh HeCI0KHbBIE TEKCTOBBIE 3a/1a4X PAa3HBIX THIIOB;
aHATM3UPOBATh YCIOBHE 3aJaud, MPU HEOOXOIUMOCTH CTPOUTH UISA €€ PEIICHUS MaTeMaTHye-
CKYIO MOJICIIb;
MOHMMATh M MCIIOJIb30BaTh JIUIsl PEIICHUS 3a7a4i MH()OPMAIUIO, TIPEACTABICHHYIO B BUJIE TEKCTO-
BOIl M CUMBOJILHOH 3aIHCH, CXeM, TaOJIHII, IuarpamMmm, TpaduKoB, PUCYHKOB;
JeWCTBOBATH IO AITOPUTMY, COJIEPIKAIIEMYCS B YCIOBUH 33/1a4H;
WCTIOJIH30BATh JIOTUYECKHUE PACCYKICHUS TPU PEIICHUH 33/1a4H;
paboTaTh ¢ U3OBITOYHBIMHU YCIOBHUSIMH, BbIOUpast U3 Bcel MH(GOpMaluy, JaHHbIE, HEOOXO0UMbIE
IUTsL peIICHUs 3a1a4H;
OCYIIECTBIISITh HECIOKHBIN Nepedop BO3MOKHBIX PEUICHHH, BHIOMpAas W3 HUX ONTHMAJIBHOE IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM B YCIIOBUH;
aHAJTM3UPOBATh M MHTEPIIPETUPOBATH TOTyUYCHHBIE PEIICHHUS B KOHTEKCTE YCIOBUS 3a/1a49H, BHIOU-
paTthb pemeHus, He MPOTHBOPeYaIlne KOHTEKCTY;
pemaTh 3a/1a4d Ha pacueT CTOMMOCTH MOKYIIOK, YCIIYT, TO€3/I0K H T.IL.;
pemaTh HECIOXKHBIE 33/1a4H, CBSI3aHHBIC C JOJEBBIM YJ9acTHEM BO BIIQJICHUH (PUPMOU, TPEATIPH-
STHEM, HEJBH)KUMOCTBIO;
pemaTh 3a/1a4M Ha TPOCTHIE MPOIEHTHI (CUCTEMBI CKUJIOK, KOMUCCHHN) M HA BBIYUCIICHHUE CIIOKHBIX
MIPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEUTOB M UTIOTEK;
pemaTh MpaKTHYECKUe 3a/1a4u, TPEOYIOINe HCIOJIb30BaHUs OTPHUIATEIFHBIX YUCEI: Ha OIpe/e-
JIeHWEe TeMIIepaTyphl, Ha OTNPEIeICHUE TIOJ0KEHHSI Ha BPEMEHHON OcH (70 HaIlel 3pbl U TOCIE),
Ha JBM)KEHUE JEHEKHBIX CPEJCTB (MPUXO0J/pacxo]), Ha ONpeaAeseHIe ITyOUHbI/BbICOTHI U T.11.;
WCIIOJIH30BATh TIOHATHE MaciiTada sl HaX0XICHHUS PacCTOSHUN M JUTMH Ha KapTax, IUIaHax Me-
CTHOCTH, TUIaHAX TIOMEIICHHUH, BEIKPOHKaX, Ipy paboTe Ha KOMITBIOTEPE U T.I1.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:
pelaTh HeCI0KHbIE TPAKTUYECKHE 33]]a9, BOSHUKAIOIINE B CUTYAIUAX TOBCEHEBHOM KU3HH
BbinycKHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThHCS
peuiams 3a0a4u pasHblX MUNos8, 8 Mom 4ucie 3a0a4u NO8bIUUEHHOU MPYOHOCHU;
AHATUZUPOBAMb U UHMEPNPEMUPO8ANb Pe3yIbmamsl 8 KOHMeKCme YClosus 3a0a4u, 8bloupams
peuienus, ne npomugopeyaujue KOHMeKcmy;
nepesooums npu peueHuy 3a0a4u UHGopmMayuro u3 00HOU GopMbl 8 Opy2yio, UCNOIb3YS NPU
HeoOXx00uMocmu cxemvl, maodauysl, epaguxu, ouazpammvl, B nosceonesnoul scuznu u npu uzyue-
HUU Opyeux npeomemos:



® pewiamsb Npakmudeckue 3a0ayu u 3a0ayu uz opyeux npeomemos.

Conep:xanue yueOHoro npeaMera Ha 6azosom yposHe 10-11 kinacc
10 xaace
Y4eOHbIii npeaMeT «AJiredpa M Ha4YajIa MaTeMAaTHYeCKOr0 aHaJIu3a» Ha 0a30BOM ypOBHe
OPHEHTHPOBAH HA JOCTHKEHHeE CJIeAYIOIIUX LeJIei:

- (bOpMI/IpOBaHI/Ie HpCI[CTaBHeHI/Iﬁ 0 MAaTCMAaTHUKEC KaK YHUBCPCAJIbHOM A3BIKEC HAYKH, CPEACTBE MO-

ACTITUPOBAHUA SIBIICHHUH U IIpoLeCcCoB, 00 HACAX U METOJaX MaTEMAaTHUKU,

- A3BUTUC JIOTHYCCKOI'O MBIINIJICHUS, IIPOCTPAHCTBCHHOI'O BOOOpaKEHHS, aITOPUTMUYECKOM KYIIb-
) Y

TYpbl, KPUTUYHOCTU MBILUICHUS HA YPOBHE, HEOOXOAUMOM JUId JallbHEHIIero o0pa3oBaHus M0 BbIOpaH-
HOU CIienaabHOCTH, B Oyayiiel npoeccuoHaIbHOM 1eATENbHOCTH;

. OBJIaJICHUE MATEeMaTUYECKUMU 3HAHUSAMU U YMEHMSIMH, HEOOXOJAUMBIMU B MOBCEIHEBHOM >KU3HU
(MatemaTuka ISl JKU3HM), U1 WM3YYEHHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX IUCIUIUIMH Ha 0a30BOM
YpOBHE, sl TIOJTydeHHsl 00pa3oBaHus B 00JacCTsIX, HE TPEOYIOMUX yriTyOJeHHONW MaTEeMaTUYECKOU TOI-
TOTOBKY;

. BOCIIUTAHHUE CPEJICTBAMHU MAaTEMATHKHU KYJIbTYpbl JUYHOCTH: OTHOLIEHUS K MaTEMATHKE KaK YacTH
o0L1eYesoBeUecKOl KyJbTypbl: 3HAKOMCTBO C UCTOPHEN pa3BUTHsSI MATEMAaTUKH, SBOJIIOIMEN MaTeMaTH-
YEeCKUX UJEH, MOHUMaHUS 3HAYMMOCTH MaTeMAaTUKHU U1 0OIECTBEHHOTO MPorpecca;

. ofOecriedyeHre MaTeMaTH4YEeCKOW MOJrOTOBKOM JIOCTaTOYHOM Jisi MPOJOJIKEHHS 0Opa3oBaHUS B
Pa3JINYHBIX HAIPABJICHUAX U JUIS IPAKTHYECKOU AESITEIBHOCTH, HE CBSI3aHHOM C IPUKJIAJAHBIM MCIOJb30-
BAHMEM MATEMAaTUKH.

B pamkax kypca «Ajareépa M Hayajga MaTeMaTH4YeCKOro aHa/M3a» Ha 0a30BOM YpOBHe
pelaTcs ciaeAyolue 3a1a4u:

. CUCTeMAaTH3allsl CBEJIEHUI O YMCIIaX, U3yYeHHE HOBBIX BUJIOB YMCIIOBBIX BBIpaXEHUH U Gopmyi,
COBEPILIECHCTBOBAHUE IIPAKTUYECKUX HABBIKOB W BBIYHMCIUTEIBHON KYJIbTYpPBI, PACIIUPEHNUE U COBEPILIECH-
CTBOBaHME airedpandeckoro amnmnapara, cChGOpMUPOBAHHOTO B OCHOBHOM ILIKOJIE, ¥ €r0 IPUMEHEHHE K pe-
LICHUIO MaTEMaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1a4;

. paciiupeHue U cucrteMaTu3anus oO0MMX CBEACHUN 0 (PYHKIUAX, MOMOJHEHUE Kilacca U3y4yaeMbIX
(GYHKIMM, WUTIOCTpAlUs IHUPOTH MPUMEHEHUS! GYHKIMM JUIsl ONMCAHUSI M U3YUYEHUs pEaJIbHbIX 3aBUCH-
MOCTEH;

. pa3BUTHE IPEICTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKpPYXKarOLIEM
MHpE, COBEPILIEHCTBOBAHUE UHTEIJICKTYaIbHBIX U PEUEBbIX YMEHHM MyTeM 00oraiieHus MaTeMaTu4ecKo-
'O SI3bIKa U PA3BUTHS JIOTUYECKOTO MBIIIJICHUS.

IToBTOpEHUe.

Pemrenne 3amad ¢ MCHOIB30BaHUEM CBOMCTB YHMCEI M CHUCTEM CUUCIEHUS, JEIUMOCTH, JIOJIEU H
yacTel, MPOIEHTOB, MOAYJEH uncell. Pelienue 3agad ¢ UCIOJIb30BAHUEM CBOMCTB CTEIIEHEH U KOPHEH,
MHOTOWJIEHOB, NMPe00pa30BaHUii MHOTOWIEHOB U JPOOHO-pallMOHAIBHBIX BbIpakeHuil. Pemenue 3amay c
HCII0JIb30BAaHUEM TPaJyCHOM Mepbl yria. Pemenue 3aia4y Ha ABH)KEHHE M COBMECTHYIO padoTy, cMecH U
CIUIaBbI C MMOMOUIBIO JINHEHHBIX, KBAJAPATHBIX U JAPOOHO-pallMOHAIbHBIX YPAaBHEHUN U UX cucteM. Perme-
HHUE 3a/1a4 C TIOMOULIBIO YMCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW IEPEMEHHOH, C ITPUMEHE-
HUEM H300pakKeHMsI YUCIIOBBIX TPOMEKYTKOB.

Pemenue 3aa4 ¢ UCMIOIb30BaHUEM YHCIOBBIX PYHKIMHI U uX rpadukoB. Vcnonb3oBaHrue CBONCTB
U rpaUKOB JMHEWHBIX U KBaJPaTUYHBIX (YHKIMM, 0OpaTHON mpomnopruoHaibHOCTU U pyHKIuuU. ['pa-
¢uyeckoe pelieHre ypaBHEH!I 1 HEPaBEHCTB.

I'nasa 1. Kopuu, crenenu, JJjorapupmsl.

HeiicTBuTebHBIE Y ca. [lonsTre nefictButensHOro yncia. CBOMCTBA IEHCTBUTEIBHBIX YUCEI.
MHosxecTBa uncen U onepanuu Haj HUMU. [loodyepenHblii 1 OJHOBpEMEHHBIH BHIOOP HECKOJIBKUX 3Jle-
MEHTOB M3 KOHEYHOIO0 MHOXkeCTBa. DPOpMyJIbl YHCia IEPECTAHOBOK, COYETAaHUH, pa3MmelieHui. Pemenne
KOMOMHATOPHBIX 3a/1a4.

PanmonanbHble ypaBHeHUs] U HepaBeHCTBA. PanvoHanbHble BblpakeHus. Popmyna OvHOMA
HeroToHa, cBolicTBa OMHOMHUAIBHBIX KO3 GUIMEHTOB, TpeyroabHUK [lackans. PanuonanbHble ypaBHe-
HUS U HepaBeHcTBA. Metos nHTepBanoB. CucTeMbl palliOHAIbHBIX HEPABEHCTB.

Kopens crenenu n. @yHkiys y = X', ee CBoWcTBa U rpaduk. [TOHATHE KOPHSA CTENEHH I U €ro
coiictBa. [lonsitue apupmernueckoro kopHs. [IpeoOpasoBanue BeIpaxeHU, coaepKalliX KOPHU.

CreneHb N0JI0KATEJIbHOI0 Ynca. [loHsATHE CTENEeHU ¢ pallMOHAIbHBIM IIOKa3aTEeJIeM U €€ CBOM-
ctBa. [lonarue npenena nocnenoBaTenbHOCTH. beckoneunas reomerpuueckas nporpeccus. Cymma Gec-



KOHEYHOM reomeTpudeckon nporpeccuu. Yucio e. [loHsAaTHe cTenenu ¢ NeHCTBUTENBHBIM NIOKA3aTeNleM U
ee cBoiicTBa. [IpeoOpa3oBanue BhIpaXeHUH, coaepkKalux crerneHu. [lokazartenbHas GyHKIUs, €€ CBOM-
CTBa U rpaQuk.

Jlorapudgmsel. Jlorapudm uncna. OcHoBHOE norapudmuyeckoe ToxaectBo. Jlorapudm mpousse-
JIEHMsI, YAaCTHOI'O, CTEINEHH, MEepexo] K HOBOMY OCHOBaHUIO Jorapudma. JlecATUUHBIN U HaTypajbHbIN
norapudmsl. [IpeoOpazoBanue BbIpaxkeHuil, conepxamux jorapupmel. Jlorapudpmuueckas GyHkuus, ee
CBOMCTBA U rpaduK.

Iloxka3atenbHble U JorapupMuyeckne ypapHeHUs1 M1 HepaBeHcTBA. OCHOBHbIE METO/IbI pellle-
HUS IPOCTEHIINX MMOKA3aTeNbHbIX U JIoTapupMUIecKuX ypaBHeHU N 1 HEpaBEHCTB.

I'nasa 2. Tpuronomerpuueckue gopmyJisl. Tpuronomerpuueckue pyHkumuu.

Cunyc u kocunyc yrJja. [lonstue yrna. Panuannas mepa yria. CUHYC M KOCUHYC YTJa.

@opMyIIbl U CHHYCa U KOcHHYca. [loHATHA apkcHHYyCa, apKKOCUHYCA.

Tanrenc u koranresc yrJa. TanreHc U KOoTaHr'eHC yriia U uyncia. Qopmysabl ISl TAHT'€HCa U KO-
taHreHca. [IoHATHS apKTaHreHca U apKKOTaHIe€HCa.

®opmyabl ciaoxeHusi. DopMyibl CHHYca, KOCUHYyCa M TaHM€HCAa CYMMBbI M Pa3HOCTH JIBYX apry-
MeHTOB. @opmyibl npuBeneHus. CHHYC U KOCUHYC IBOWHOTO apryMeHTa. @opMyIibl IOJIOBUHHOIO apry-
MeHTa. [IpeobpazoBaHne CyMMBbl TPUTOHOMETPUUYECKUX (YHKIMI B MPOU3BEACHUS U NPOU3BEIACHUS B
cyMMy. BrIpaxkeHue TpuroHoMeTpuueckux GyHKIUN yepe3 TaHI'€HC MOJOBUHHOTO aprymenta. [IpeoOpa-
30BaHUE MPOCTEHIINX TPUTOHOMETPHUUECKUX BhIpaKeHU. @OpMyIIbl Ul TBOMHBIX U ITOJOBUHHBIX YTJIOB.

Tpuronomerpuyeckne pyHKIHMH YHCIOBOI0 apryMeHTa

TpuroHomerpuueckas OKpyXHOCTb, paduannas mepa y2aa. CuHyc, KOCUHYC, TAHT'€HC, KOMAH2EeHC
MIPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIEACTBUS U3 HEro. 3HaueHus Tpu-
roHomerpraeckux (yuxuuit wst yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (pan). TpuroHoMeTpHUecKue
GyHKIMU y =COSX, y =sInX, y =tgx. @yuxyusy=ctgx . CpoiicTBa ¥ rpaQuKd TPUTOHOMETPUUECKUX
GyHKIMH.

Tpuronomerpuyeckne ypaBHeHusl U HepaBeHCTBA

ApKKOCUHYC, apKCHUHYC, apKTaHI€HC uncia. ApKKoTaHreHc yucia. [lpocreiiiye Tpuronomerpu-
4yecKue ypaBHEeHUs. PellieHrne TpuroHoMeTpuyecKuxX ypaBHEHUH.

OOpaTHble TPUTOHOMETpUYECKHE QYHKIIMH, UX CBOWCTBA U rpaduku. Pemenue npocrediux Tpu-
TOHOMETPUYECKUX HEPABEHCTB.

I'naBa 3. DjieMeHTBI TEOPHH BEPOSATHOCTEN.

[TonsiTie BeposiTHOCTH cOOBITHA. CBONCTBA BEPOATHOCTEN COOBITHIA.

11 kaace

IloBTOpEHUe marepuaa

TpuroHomerpuueckre BblpaxxeHus. TpUrOHOMETPUUECKHUE YPAaBHEHUS.

I'nasa 1. ®ynkuuu. IlpousBoansie. UHTErpassbl.

®ynkuuu 1 ux rpapuku. O6sacTb ONpeaesieHuss 1 MHOXKeCTBO 3HaueHuil. ['paduk dyHkum.
[Toctpoenne rpadmkoB (QyHKIHH, 3aJaHHBIX PA3TUIHBIMU criocoOamu. CBoHCTBa (PyHKIHMI: MOHOTOH-
HOCTb, YETHOCTh U HEUETHOCTb, IEPUOJIMYHOCTh, OTPAaHUYEHHOCTh. [IpoMexyTku Bo3pacTanusi U yObIBa-
HUs, HauOoJbIllee U HAaMMEHbIIee 3HaYEHUS, TOUKU SKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMa 1 MUHUMYMa).
I'padmueckas nuntepnperanus. [lpumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B PEAIbHBIX MIpOLieccax U siB-
nenusix. IlpeobpazoBanus rpadukoB: napauieIbHbI NEPEHOC, CHMMETPHSI OTHOCUTEIILHO OCel KOOpIu-
HaT U CUMMETpPHUSI OTHOCUTENIbHO Hayajla KOOPAUHAT, CUMMETPHUS OTHOCUTEIBHO IPSIMOM, pacTsHKEHUE U
CKaTUE BJIOJIb OCEN KOOPIMHAT.

ObpatHas @ynkuus. O6nacte omnpenenaeHuss U odnacTe 3HaYeHU oOpaTHON (yHkuuu. ['paduk
oOpaTHON (YHKIHH.

IIpenes GpyHKIUM ¥ HENPEPHIBHOCTb.

[TonsTue npenena pyukuuu. OgHocroponHue npeaensl. CpoiicTBa npenenoB ¢yHkuuii. [lonstue
HenpepbeIBHOCTU (yHKIMHU. HenpepbIBHOCTD 2IeMEHTapHbIX (PYHKLIUH.

OopatHble pyHKUIMH.

[Tonsatue obpatHoit GyHKIIMH.

IIpousBoanasi.

[TonsiTHE O MPOU3BOJHON, (PUBNUYECKHI U T€OMETPUUYECKHUI CMBICI Mpou3BoaAHON. [IpousBoaHas
¢byukuuu B Touke. KacarenbHas k rpaduxy ¢pynkuuu. I[IpousBogHble CyMMBI, pa3HOCTH, IPOU3BEICHUS,
yacTHOTO. [Ipon3BoAHbIE OCHOBHBIX 3JIeMEHTapHbIX QyHKIMH. [IpuMeHeHne Tpou3BOAHON K HcCie10Ba-



HUIO (QYHKUMH U mocTpoeHuto rpapukoB. [IpousBogHbie 0OpaTHOM (YHKIMHM U KOMIO3UIMH JAAHHON
(GYHKIMY C TUHEHHOM.

[IpuMeps! nCoNb30BaHNs IPOU3BOAHON I HAXOXKACHUS HAWIYYLIEro PEICHHs B IIPUKIAIHbIX,
B TOM YHCJE COIMAIBHO-)KOHOMHYECKHX, 3aJadax. HaxoxkaeHue ckopocTw mis Iporecca, 3aJaHHOTO
dbopmynoit win rpadukom. [IponsBoaHas CI0KHON QYHKIIAA.

IIpuMeHeHne MPOM3BOAHOM

MakcuMyM U MUHUMYM (QYHKUMH. YpaBHeHHE KacaTeabHOH. [IpnbnmkenHsle BbrunciaeHus. Bos-
pactanue u yOpiBaHnue QpyHKuuu. [Ipon3BoHbIE BRICIINX MOPSJIKOB. 3aJa4yd HA MAaKCUMyM U MUHUMYM.
[TocTpoenue rpadpukoB QyHKINN C IPUMEHEHUEM MTPOU3BOAHBIX. [IpuMeHeHe mpon3BoJHOM Mpu peliie-
HUH 337a4.

IlepBooOpa3Hast M HHTErpaJ

[Tonarue 06 ompenereHHOM MHTETpajie Kak IUIONIaAW KpUBOJMHEWHOU Tpameruu. [lepBoobOpas-
Has. ®opmyna Herorona-Jleitbnuna. . OnpeneneHusii nHTErpai. Berancnenue miomaneil miockux ¢u-
ryp ¥ 00b€MOB T€J BpallleHUsl ¢ MOMOLIbI0 HUHTerpaia. [lpumepsl npumMeHeHUs] uHTErpaia B (GU3NKe U
T€OMETPHH.

I'naBa 2. YpaBHenusi. HepaBencrBa. CucreMsl.

PaBHOCHJILHOCTH YPAaBHEHHI M HEPABEHCTB.

OcHOBHBIE ITPUEMBI PEIICHUS CUCTEM YPAaBHEHUM: MOJICTaHOBKA, alreOpanyeckoe ClI0KeHUe, BBe-
JICHUE HOBBIX IEPEMEHHBIX. YPABHEHUA-CIEACTBUS. PABHOCHMIIBHOCTD YpaBHEHMI, HEPAaBEHCTB, CUCTEM.
Pemrenne nmpocTemmmx CUCTEM YpaBHEHMU € ABYMs HEM3BECTHBIMU. PerieHne cucreM HEpaBeHCTB C OJ1-
HOU IIEPEMEHHOM.

MeTto1 TpOMEXYTKOB ISl ypaBHEHUHN U HEepaBeHCTB. 300paxkeHne Ha KOOPIMHATHOMN MJIOCKOCTU
MHOYECTBA PEIICHUI YPABHEHNH U HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHre MaTeMaTHYECKUX METOA0B JUIsl PELIEHUs COAepKATENbHbIX 3a/1a4 U3 pa3IMyHbIX 00-
JJaCTE! HAyKH W IIpakTUKU. MIHTEpnperanus pe3ynbTaTa, y4eT pealbHbIX OIPaHUYCHHUN.

YueoHo-tremarnueckui miaan 10 kiaacce

No HanmenoBanue Komnye- | Kontpoms-
I/ pas3aciaoB CTBO HbIC
4acoB paboTh
IToBTopenue. CraproBas fuarHoctuueckas pabora. 4 1

2. | I'masa I. Kophu, crenenn, norapudmMsl

1. JleiicTBUTENBbHBIE YK CIIA

2. PanioHanbHbIE YPAaBHEHUSI M1 HEPABEHCTBA

3. Kopens crenenn n

4. CteneHb MOJIOKUTEIBLHOTO YUCIa

5. Jlorapudmsl

6. [loxazarenbHble W JorapupMuuecKue ypaBHE-
HUS U HEPABEHCTBA

3. | I'mapa II. TpuroHomerpuueckue (GOpPMYyJbl, TPUTOHO-
MeTpruecKre QyHKINU

7. CUHYC U KOCHHYC yrja

8. TaHreHc u KOTaHreHc yria

9. ®opMyIBl CTIOKEHUS

10. Tpuronomerpuyeckue (QyHKUUU YHUCIOBOIO
aprymeHra

11. TpuroHomeTpu4ecKkue ypaBHEHHS U HEPAaBEH- 5 1
CTBa

4. | I'masa IIl. DrieMeHTHI TEOPUHU BEPOSITHOCTEN
12. BeposTHOCTH COOBITHS 3
5. | IloBTopenue Kypca anreOpbl M Hadal MaTeMaTHue- 3 1
ckoro aHanusa 3a 10 xnacc. [Ipomexyrounas arre-
crauusi. toroBast KoHTposibHas pabora (B hopma-
te EI'D)

Uroro 68 8
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Y4yedHo-TeMmaTHyeckui miaan 11 kiaace
Ne HanmenoBanue KommuectBo | KoHTposbHbIE
pazzenoB 4acoB paboThl
1. | [ToBTopenue. CrapToBasi [uarHocTHdeckas pa- 4 1
0oTa.
2. | I'masa I. ®ynkuuu. [IponsBoansie. MHTErpaisl.
1. @YyHKIMH U UX rpapuKu 4
2. Ilpepen GyHKUMH U HENPEPHIBHOCTH 4
3. O6patHbie GyHKIUU 3 1
4. IlpousBoaHas 7 1
5. IlpumeHenune npon3BoaHOM 10 1
6. IlepBooOpa3zHast u UHTETPa 7 1
3. | I'maa Il. YpaBuenus. HepaBencta. Cucremsl.
7. PaBHOCUJIBHOCTB YPaBHEHUI U HEPABEHCTB 3
8. YpaBHEHUSA-CIEACTBUS 3
9. PaBHOCUJIBHOCTh ypaBHEHHII M HEpPaBEHCTB 5
CHUCTEMaM
10. PaBHOCWIIBHOCTB YpaBHEHUI 3 1
Ha MHOYKECTBaX
11. PaBHOCWIIBHOCTB HEPABEHCTB 2
Ha MHOYKECTBaX
12. Meron NOpOMEXYTKOB [UIsi  ypaBHEHUU 1
1 HEPABEHCTB
13. Ucnonbs3oBanue CBOICTB GbyHKUMA 2
IIPU pElIeHUH YPAaBHEHUN U HEPABEHCTB
14. Cucrembl ypaBHEHUN C HECKOJBKHUMH HEU3- 4
BECTHBIMU
4. | IToBTOpeHue Kypca aireOpbl W Hayal mMaTema- 6 1
tueckoro anHanmm3a 10—11 kmaccos. Ilpome-
XKyTOYHas aTTectauus. Mtoropas KOHTpOJIbHAS
pabora (B popmare EI'D)
Uroro 68 7




