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ITosicHuTeIbLHASA 3aNMUCKA

PaGouass mporpamMma 1O BHEYpPOUHOH JAEATEIBHOCTH Kypca «3a CTpaHHMLIAMU YYEOHHKa»
yuamuxcsa 11 kiacca cocrtaBieHa Ha OCHOBE MPUMEPHOW MPOrpamMMbl  CPEAHEro (IOJIHOTO)
obmero oOpazoBanus (MpoHIBHBIM YpPOBEHb) IO MaTeMaTHKE M Ha OCHOBE Koaudukaropa
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHHKOB IO MaTeMaTHKE, KOJU(PUKATOpA SJIEMEHTOB
colepkaHusa 1o MaremaTtuke juis coctaBiennss KMo EI'D.

I'naBHast uejb HM3y4YeHHMsl Kypca - (GOpMHpOBaHHE BCECTOPOHHE OOPAa30BAHHON JMYHOCTH,
yMEIOIel CTaBUTh 1I€JIU, OPTaHU30BBIBATH CBOIO JICSITEIIBHOCTD, OIICHUBATH PE3YJIHTATHI CBOETO
Tpy/lla, IPUMEHSATH MaTEMAaTUUECKHUE 3HAHUS B KU3HHU.

CogepxaHue TMOCTPOCHO TaKUM 00pa3oM, 4YTO U3Y4YEHHE BCEX MOCIEAYIOUIUX TEM
oOecrieunBaeTcsl 3HAHUSIMHU I10 paHeC HU3YUYCHHBIM TCMaM 0a30BBIX KYypCOB. Hpe;monaraeMas[
METOJIMKA U3yUCHHS U CTPYKTypa MPOrpaMMbI TIO3BOJIIOT Hanboiiee 3 (HEKTHBHO OPraHu30BaTh
y4eOHBII MpoIriece, B TOM Yrciie U 00001maromiee moBTopeHrne yueoOHoro marepuaia. B mpomecce
3aHATHHI BBOJATCA HOBBIC MCTOJbI PCHICHUA, HO BMECTC C TCM ITIOBTOPAIOTCH, erIyGJIﬂIOTCﬂ n
SaAKPCIUIAIOTCA 3HAHUWA, ITOJYUCHHBIC paHCC, Pa3BUBANOTCA YMCHUA IMPUMCHATH 3THW 3HAHUA Ha
MPAaKTHUKE B IPOLIECCE CaMOCTOATENbHOW padoThl. [Iporpamma conepKuUT Bce HEOOXOIUMBIE
pa3zenibl U COOTBETCTBYET COBPEMEHHBIM TpPEeOOBaHUSAM, MPEAbSBISIEMBIM K MporpaMMam
BHEYPOUHOI1 1eATEIHHOCTH.

I/I3yquHe JaHHOM NporpaMMbl IO3BOJIUT YYAIUMCH JIYUIIC OPHUCHTHPOBATHCA B PA3JIMYHBIX
CUTyallusiaX. I[aHHI)If/'I KypC paCCUuTaH Ha OCBOCHHUC HCKOTOPBIX TEM II0 MAaTCMAaTUKC Ha
IMOBBIIICHHOM YPOBHC, IPUYCM COJACPKaHUC 3a/lad HOCUT HpaKTI/I‘leCKI/Iﬁ XapaKTEp U CBA3AH C
MNPUMCHCHUCM MATEMATUKHU B PA3JIMYHBIX C(1)epax HaIlle KU3HU.

Conepkanue Kypca HOCTPOEHO TaKUM 00pa3oM, YTOOBI HapsIy ¢ MOJIEPKKONH 06a30BOro Kypca
MAaTE€MaTUKU CTaplIel IIKOJIbl ITOBTOPUTh MAaTEpPHAI OCHOBHOM IIKOJIBI, TAaKXe€ PacCMOTPETh
pelieHre 3aJad IMOBBIILIEHHOTO YPOBHSI CIIOKHOCTH, BKJIIOYEHHBIX B COOPHHKM KOHTPOJIBHO-
M3MEPUTENIbHBIX MAaTepHallOB U HE HalIeAIIUX OoTpakeHue B yueOHMKax. Kypc opueHTHupoBaH
Ha YJIOBJIETBOPEHHE JII0OOO3HATEIBHOCTH CTAPIIEKIACCHUKOB, PAa3BUBAECT YMEHHUS U HABBIKU
peleHus 3a7ay, HeoOXOIUMbIE JUIS MPOJOJDKEHUsT 00pa30BaHMs, MOBBIIIAET MAaTEMATHYECKYIO
KYJBTYpY, CIIOCOOCTBYET Pa3BUTHIO TBOPUYECKOTO MOTEHLIMAIA JINYHOCTH.

3agaun:

e CO3JaHHWE YCJIIOBHM JJII pean3allid MaTeMaTHYeCKUX U KOMMYHHUKATHBHBIX CITOCOOHOCTEH
MIOAPOCTKOB B COBMECTHOM JIESITEILHOCTH CO CBEPCTHUKAMU U B3POCIIBIMU;

e (opmupoBaHue y OJIPOCTKOB HABHIKOB MPUMEHEHHUSI MATEMATUUECKUX 3HAHUH JIIsl pelICHHUS
Pa3JIMYHbBIX KU3HEHHBIX 3a]1a4;

e pacuIMpeHue MPEACTABICHHS TOJPOCTKOB O IIKOJIE, KAaK O MECTe pean3aliii COOCTBEHHBIX
3aMBbICJIOB U TPOEKTOB;



pa3BUTHE MAaTEMAaTUYECKOH KyJIbTYphl IIKOJGHUKOB TIPU aKTHUBHOM TPUMCHEHUH
MaTeMaTUYECKON PeUH U T0KA3aTEIbHON PUTOPHUKH.

CO3/1aTh YCJIOBHUS JUIsl YCBOGHHUS OOyYaromIMMHCS HauOolsiee OOIIMX MPUEMOB M CIOCOOOB
pelleHus 3a1aq;

CO3/aTh yCIOBHS JUIsl Pa3BUTHSI YMEHUN CaMOCTOSTEIHHO aHAIM3UPOBATh W pPEIaTh 33Jaud
1o 00pa3ily U B HE3HAKOMOU CUTYaIHH,

CO3/1aTh YCJIOBUS i (POPMUPOBAHMSI M PA3BUTHS y CTApUICKIIACCHHUKOB aHAIUTHYECKOTO
U JIOTHYECKOTO MBIIUICHUS MPH MPOSKTUPOBAHUH PEUICHHUS 3a]1auu;

NOPOJIOJDKUTE  (DOPMUPOBAHHME OIBITA TBOPYECKOH JIGATEIILHOCTH  YYalIMXCS — 4Yepes
WCCJICIOBATEILCKYIO ACSITEILHOCTD P PEIICHUN HECTAHIAPTHBIX 33/1a4;

CO3/1aTh YCIIOBHSI Ul Pa3BUTHS KOMMYHUKATHBHBIX M OOIICYy4eOHBIX HAaBBIKOB pabOTHI B
IpyIIe, CAMOCTOSATEIbHOM pabOThl, YMEHUI BECTH AMCKYCCHIO, apIYMEHTHPOBATh OTBETHI U
T.JI.

[Tporpamma paccunTana Ha OAHH ro o0ydeHHus B oObeMe 34yaca B HEIEINO.



IInanupyemble pe3yabTaThl

JInyHOCTHBIE pPe3yJIbTaThI:

>

OpUEHTAIMs OOydJalomUXCsl Ha peau3alHi0 TIO3UTHBHBIX KU3HEHHBIX IMEPCICKTHB,
WHUIIMATHBHOCTh, KPEATHBHOCTb, TOTOBHOCTH M  CIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOTIPE/ICIICHHUIO, CIIOCOOHOCTh CTABUTh IIEJIM U CTPOUTH KU3HEHHBIC IIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS K CaMOpPa3BUTHIO M CAMOBOCIIUTAHHIO B
COOTBETCTBUU C OOIIECYEITIOBEYCCKIMHE ICHHOCTSIMH U UJIeallaMi TPaXKIaHCKOTO O0IIEeCTBA;
HPaBCTBEHHOE CO3HAHME W TIOBEJCHUE HAa OCHOBE YCBOCHUS OOIICUEIIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHHMSI M TTOBEACHHUS B IMMOJIUKYIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JTHAJIOT C APYTHUMH JIFOJIbMH, TOCTUTAaTh B HEM B3aMMOIIOHMMAHHMsI, HAXOJAUTh OOIIHe
[EJIH U COTPYTHUYATD JUISI UX JTOCTHIKCHUS,

NPUHSATHE TYMAaHHCTUYECKUX [EHHOCTEH, OCO3HAHHOE, YBAKHUTEIBHOE U JIOOPOKEIATSILHOES
OTHONICHHE K IPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHIO;

pa3BUTHE KOMIIETCHIIMI COTPYIHUYECTBA CO CBEPCTHHKAMHM, JICTbMH MIIAJIIIETO BO3pacCTa,
B3pOCIBIMH B 00Opa30BaTeNbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIIeI0BATENbCKOM,
NPOCKTHOMN M PYTUX BUJAX JICATCIHHOCTH.

MHPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKd, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BJAJICHUEC JIOCTOBEPHOU
uH(pOpMaIIMEH 0 MEePEeIOBBIX TOCTHKEHUSAX U OTKPBITUSIX MUPOBON M OTEYECTBEHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM 4YHCJIE caMooOpa3oBaHHIO, Ha
NPOTSDKEHUH BCEH JKU3HH, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON MPO(PECCHOHAIIBHON U 00IIECTBEHHOM JIeATETbHOCTH;

OCO3HaHHBII BbIOOp Oynymied mpodeccun Kak MyTh U CIOCOO peanu3aluud COOCTBEHHBIX
JKU3HECHHBIX TUTAHOB;

TOTOBHOCTh OOYyYaroIUXCsl K TPYIOBOM TNPO(PECCHOHAIBHON JEATEIBHOCTH KaK K
BO3MOXXHOCTH y4YacTUSi B PCIICHUU JUYHBIX, OOIIECTBEHHBIX, T'OCYJAAPCTBECHHBIX,
00IIeHAIIMOHATILHBIX MPOOJIEM;

MOTPEOHOCTh TPYIUTHCS, YBAOKCHHE K TPYAY W JIOJSIM TPYAA, TPYAOBBIM JTOCTHIKEHUSM,
TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHE K Pa3HbIM BHJAaM TPYAOBOM
JeSITEIIBHOCTH;

TOTOBHOCTh K CaMOOOCTYXMBAaHUIO, BKJIIOYas OOyUYe€HHWE U BBINOJIHEHHE JOMAIIHUX
o0s3aHHOCTEH.

buznyeckoe, IMOLIMOHAIBHO-TICUXOJIOTUYECKOE, COLMaIbHOE ONaronoaydrne o0ydarouuxcs
B OKM3HH OOpa3oBaTeNbHOW OpraHMW3alWH, OIIYIICHWE JEeTbMH O€30MacCHOCTH W
MICUXOJIOTHYECKOro KoMdopTa, HHPOPMAIIHOHHON 0€30MacHOCTH.

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
BbINyCKHUK HAY4YUTCS:

>

>

CaMOCTOATENIBHO ONPENEIATh LIEH, 331aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOXHO
OIIPEIEIUTD, YTO LENb JOCTUTHYTA;

OLICHUBATh BO3MOJKHBIE IOCIIEJCTBHS JTOCTH)KEHHUS IOCTABICHHOW ILIENN B JCATEIBHOCTH,
COOCTBEHHOM >KHM3HU U JKU3HU OKPY)KAIOLIMX JIFOeH, OCHOBBIBASCH HA COOOPAKEHUAX ITUKU
Y MOPAJIH;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33/a4M B 00pa30BaTENbHOM NEATETBHOCTH U
JKU3HEHHBIX CUTYalUX;

OLICHUBATb pECYPCBl, B TOM 4YHUCIE BpeMs M JPYIM€ HEMaTepualbHbIE PECYPCHI,
HE0OXO0UMBIE Ui JJOCTUKEHHSI TOCTaBJICHHOM 11eTH;

BBIOMpATh IMyTh JOCTM)KEHUS L€NH, IUIAHUPOBATh pEIIeHHWE IMOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTEpPUAIbHBIE U HEMaTEepUAIbHBIE 3aTPATHI;



» opraHu3oBbIBaTh 3()(EKTUBHBIA TOUCK pPECypcoOB, HEOOXOAMMBIX Uil  JTOCTHIKCHHUS

MMOCTaBJICHHON IEJIN;

» COIOCTABIISATH MMOJYYCHHBIN PE3ysIbTaT JEITEILHOCTH C IOCTABICHHOM 3apaHee HElblO.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
BbInyCKHUK HAYYUTCSH:

>

>

UCKaTh M HAXOJUTh OOOOIICHHBIE CIIOCOOBI PElIeHUs 3a/1a4d, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYTHI HMH(GOPMAIIMOHHBIA IMMOUCK M CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIE H
[103HABaTENIbHbIE) 33/1a4U;

KPUTUYECKH OIICHWBATh W HMHTEPIPETUPOBATh HMHQPOPMALMIO C Pa3HBIX TO3UIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHBOPEYHS B UH(HOPMAIIMOHHBIX HCTOYHHUKAX;
HCIMOJIb30BaTh Pa3JIMUYHbIE MOJECIbHO-CXEMAaTUUECKUE CPEACTBA JUIsl MPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLICHUH, a TAaKXe IPOTUBOPEUYUM, BBIIBICHHBIX B
MH(POPMAITMOHHBIX HCTOYHHUKAX;

HAaXOJUTh U MPUBOJHUTH KPUTHYECKUE APIyMEHTHI B OTHOUIEHWU JCHUCTBUM U CYXKICHHI
JIPYyroro; CIOKOWMHO M pa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEUaHUSIM B OTHOILICHHH
COOCTBEHHOTO CYXKJICHUSI, pACCMATPUBATh UX KaK PecCypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJWTh 332 paMKH Yy4eOHOro MpeAMeTa M OCYILECTBIAThH LieJICHANPABICHHBIA IMOUCK
BO3MO>KHOCTEH JJISI IIMPOKOTO MEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBHS;

BBICTPAanuBaTh MHAMBUAYAIbHYI0 00pa30oBaTEelbHYIO TPACKTOPHIO, YUUTHIBAS OTPaHHYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

MEHATh U YAEPKUBATh PAa3HbIE MO3UIMU B IO3HABATEIbHOU JAESATEIbHOCTH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA
BbinyckHUK HayuMTCs:

>

>

OCYIIECTBIISTH JICJIOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMH, TaK M CO B3POCIIBIMU (KaK
BHYTpH 00pa30BaTebHOM OPraHu3alliy, TaK 1 3a €€ MPEICIaMH ),

noaoupaTh TApTHEPOB IS JEIOBOM KOMMYHHUKAIMUM HCXOAS M3  COOOpaKeHUH
PE3YIBTATUBHOCTU B3aHMOHeﬁCTBHﬂ, a HC JIMYHBIX CHMHaTHﬁ; Ipru OCYHICCTBJICHHUU
IPYyNIOBON pabOThl OBITH KaK PYKOBOJHMTEIEM, TaK M WICHOM KOMAaHJbI B Pa3HBIX POJISIX
(reHeparop uaeH, KPUTUK, UCTIOTHUTENb, BEICTYIAIOIINMA, SKCIIEPT U T.1.);

KOOPJIUHUPOBAaTh U BBIIOJHATH pPadOTy B YCJIOBHSX pEaTbHOrO, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS; pa3BepHYTO, JIOTMYHO W TOYHO W3JaraTh CBOIO
TOYKY 3pEHHS C HCIOJb30BAHHEM aJeKBAaTHBIX (YCTHBIX M THUCHMEHHBIX) S3BIKOBBIX
CpPEACTB;

pacrno3HaBaTh KOH(JIMKTOTEHHBIE CUTyallUM M TPENOTBpaliarh KOHQIMKTHI 10 UX
aKTUBHOHM (pa3bl, BHICTpAauUBaTh JEJIOBYI0O U 00pa3oBaTelIbHYI0 KOMMYHHUKaIMIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXICHUM.

IIpeamerHsblie pe3ybTarhl. ba3oBblil ypoBeHb

1. Onemenmur meopuu mnoscecme u mamemamuyeckoil 102uKu. Boinycknuk nayuumcesa:
OmnepupoBarb Ha 0a30BOM YpPOBHE  MOHATHSAMM: KOHEYHOE MHOXECTBO, JJIEMEHT
MHO>KECTBA, TOJMHOKECTBO, IlepecedyeHrue U OOBEAMHEHHE MHOKECTB, UHCJIOBbIE
MHOECTBA Ha KOOPJAMHATHOM NIPSIMOM, OTPE30K, HUHTEPBAJI,

ONepupoBaTh Ha 0Aa30BOM YPOBHE MOHATUSMU: YTBEP)KIACHHE, OTPUIIAHUE YTBEPKICHMUS,
VUCTUHHBIE W JIOKHBIE YTBEp)KIEHUS, NpPUYUHA, CIEACTBHE, YacTHBIA ciy4ail oOmiero
YTBEPKJICHHUSL, KOHTPIIPUMED;

HaXOJUTh NepecedeHre 1 00beAMHEHNE JIBYX MHOKECTB, IIPE/ICTABICHHBIX I'paduyecKu Ha
YHUCIIOBOU MPSIMOM;

CTPOUTH HA YHCIOBOM NIPSIMOM IIOJAMHOXECTBO YMCIOBOIO MHOXECTBA, 3aJaHHOE
IIPOCTEUIINMHU YCIIOBUAMU;



pacro3HaBaTh JIOXKHBIE YTBEP)KICHHs, OIIMOKHM B pacCyKACHUSAX, B TOM YHUCIE C
HCIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenmos:

KCII0JIb30BaTh YMCJIOBBIE MHOKECTBA HA KOOPJAMHATHON IPSIMOM /I ONMCAaHUS PEajbHbIX
MPOLIECCOB U SIBJICHUI;

MIPOBOJIUTH JIOTHUECKUE PACCYXKICHHS B CUTYAIUSIX TIOBCEHEBHOM KHU3HH
2. Yucna u eviparxcenusn. Boinycknuk nayuumcs:

OnepupoBarh Ha 0a30BOM YpPOBHE TWOHSATHUSMHU: IIEJIO€ YHCIO, ACITUMOCTh YHCEN,
OOBIKHOBEHHASI P00k, IECATUYHAS IPOOH, PAllMOHATLHOE YUCIIO, MPUOIMKEHHOS 3HAYCHHE
4HClla, YacTh, J0JIsl, OTHOILLIEHUE, MTPOLICHT, MOBBIIICHUE U MTOHIKEHUE Ha 33/IaHHOE YHUCIIO
MPOLIEHTOB, MacIlITao;

ornepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMU: JIOTapudM 4KciIa, TPUTOHOMETpPHYECKAs
OKPY)XKHOCTb, TpajJyCcHas Mepa Yyrja, BeJIMYMHA yIJla, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPHUYECKON OKPYKHOCTH, CHUHYC, KOCHHYC, TAHT€HC UM KOTAHTEHC YTJIOB,
HMMEIOIIUX [TPOU3BOJIbHYIO BEINYUHY;

BBITIONHSATE apu()METUICCKUE ISHCTBUS C ISIIBIMHA U PAIIMOHAIBHBIMU YHCIIAMH;
BBITIONTHATh HECJIOXKHBIC MPEOoOPa30BaHMS YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTEIICHU
qrcel, IM00 KOPHH U3 YUCEI, JIMOO0 JTIOTapr(MBbl YHCET;

CpaBHMBATh palliOHaJIbHbBIC YKCIa MEXKIY CO00ii;

OIICHWBATh M CPAaBHUBATH C PAIMOHAILHBIMH YMCIIAMH 3HAYCHHS IICNIBIX CTEIICHEH dmced,
KOpHEH HAaTypaJIbHON CTETICHU U3 YHCEII, IOTAPU(PMOB YUCEIT B IPOCTHIX CIIydasx;
n300pakaTh TOYKAMU HA YUCIIOBOM MPSMOI 11eJIble ¥ pallMOHATLHBIC YHCIIA,

n300pakaTh TOUYKAMH HA YUCIIOBOM MPSMOM 1eJble CTENEeHU 4YMCcel, KOPHH HaTypallbHOM
CTETEeHH U3 YUCEIl, JIOTapu(MBbI YUCEI B TPOCTHIX CIyUasix;

BBHITIONTHATh HECJIOXKHBIC MPEoOpa3oBaHMs IEIBIX W APOOHO-PAIlMOHAIBHBIX OYKBEHHBIX
BBIPAKCHMUI,

BBIp@XKaTh B MPOCTEUIINX CIy4asiX U3 paBEHCTBA OJHY NEPEMEHHYIO Yepe3 IpyTue;
BBIUUCIATH B TPOCTBIX CIIy4asX 3HAUYEHHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISIST HEOOXOUMBIE TIOJICTAHOBKH ¥ MPEOOPa30BaAHHS,

M300pakaTh CXEMaTHUECKH YroJl, BETMUYNHA KOTOPOTO BhIpaKeHa B rpajlycax;

OLICHUBATh 3HAKH CHHYCa, KOCHHYCA, TAHT€HCAa, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noeceonesnoii sycuznu u npu uzyueHuu Opyzux y4eoHvlxX npeomemos:

BBIITOJIHATH BBIYHUCIICHUS IIPU PEIICHHUH 33/1a4 IPAKTHYECKOT0 XapakTepa,
BBINOJIHATh MPAKTUYECKUE PACUeThl C MCIIOJIB30BaHUEM IPU HEOOXOAMMOCTH CIPaBOYHBIX
MaTepHasoB U BIYUCIUTEIBHBIX YCTPOUCTB;
COOTHOCUTBH PEaJbHbIE BEIUYMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOILIEr0 MUpa C UX
KOHKPETHBIMU YHCJIOBBIMU 3HAYCHUSIMU;
UCMOJb30BaTh METOABl OKPYIJICHUs, NPUONMKEHUS W NPUKUIKA TpU  pelieHHH
[IPAKTUYECKUX 3a/1a4 NTOBCEIHEBHOM )KU3HU

3. Ypasnenus u nepasencmea. Boinycknux nayuumea:

Perath nuHeiHbIe YpaBHEHUS M HEPABEHCTBA, KBAIPATHBIC YPaBHECHUS,

pemath JiorapupMuiyeckue ypaBHEeHHs BHJIA log a (bx + ¢) = d u npocreiimmue
HepaBeHCTBa Bua 109 a X < d;

pemiath MoKa3aTeabHbIC YpaBHEHHS, BUIA d (rme d MOXHO MpPECTaBUTH B BUJIE
CTENCHU C OCHOBaHHWEM a) M MPOCTEHINNe HepaBeHcTBa Buga a* < d (rme d MoxHO
NPEICTaBUTh B BUJIE CTETICHH C OCHOBAHUEM a);.

q x+c=



® IIPUBOJUTH HECKOJBKO IPUMEPOB KOPHEW MPOCTEUILIEr0 TPUTOHOMETPUUECKOTO YPaBHEHUS
BHIa: sin X = @ COS X =@, tg X = a, ctg X = a, rme @ — TaOIUYHOE 3HAYCHHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKIIHH.
B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

® COCTaBIIATh W peUIaThb YPAaBHEHHSI U CUCTEMbl ypaBHEHUN MpPU PELUICHUH HECIOMKHBIX
MPAKTUYECKHX 3aja4
4. @yukyuu. Boinycknux nayuumcs:

e OnepupoBaTb Ha 6a30BOM YPOBHE MOHATHSIMHU: 3aBUCUMOCTh BEJIMYMH, (PYHKIHUS, apTYMEHT
U 3HauyeHHe (QpyHKIMHU, 00JIACTh OMpENeNIeHUs ¥ MHOKECTBO 3HaueHHH (QyHKuuu, rpaduk
3aBUCUMOCTH, Tpaduk ¢GyHKIUH, HYIMH (QYHKIUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha YHCIOBOM IIPOMEXYTKE, YyObIBaHHE Ha YHCIOBOM IPOMEXYTKE,
HauOonplllee M HaWMEHbIIee 3HAaYeHHWE (YHKIMA Ha YHUCIOBOM  IPOMEKYTKE,
nepuoandeckast QyHKIHS, IEPUO,

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMU: MpsMas U oOpaTHAs MPONOPLUUOHATBHOCTD

JUHEWHas,  KBagpaTU4HAs,  Jorapupmuueckas W  TOKa3aTenbHas  (YHKIUH,
TPUTOHOMETPHUECKUE (PYHKIIUH;
e pacno3HaBaTh  rpaduKd  AJNEMEHTAapHBIX  (QyHKOW:  mpsmMod  u  oOparHOU

MPONOPIMOHATILHOCTH, JTHHEWHOW, KBaApaTHYHOW, JIOTapu(PMUYECKOH M ITOKa3aTeIbHOU
(GyHKUUN, TPUTOHOMETPUUECKUX (DYHKITHIA;

® COOTHOCHUTb rpaduKu 3JIEMEHTapHBIX GyHKIMI: IPSAMOM u oOpaTHOH
[IPONOPLIMOHAIBHOCTH, JUHEHHOM, KBAaJpaTUYHOW, Jorapu(pMuueckodl M IOKa3aTeIbHOMN
(GyHKUMN, TPUTOHOMETPHUYECKUX (PYHKIMIA ¢ pOopMysIaMu, KOTOPBIMU OHU 3a/1aHbl;

® HAXOAUTH 1O rpaduKy NpUOIKEHHO 3HAUYECHUS (PYHKIIUH B 3aJaHHBIX TOYKAX;

e ompeneniartb Mo Tpaguky cBoWcTBa (GYHKIUHM (HYIH, TMPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaNOOJIBIIINE M HANMEHBIINE 3HAYCHUS U T.I1.);

® CTPOMTH 3CKU3 rpaduka (yHKLUUH, YJOBICTBOPSIOIIEH NPUBEJECHHOMY HaOOpy YyCIOBHMH
(mpoMexxyTKH Bo3pacTaHus / yObIBaHWA, 3HaYCHHE (YHKIUU B 33/JaHHOH TOYKE, TOYKU
IKCTPEMYMOB H T.]11.).

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

® OmpenensTh 1o rpadukaM CBOICTBA pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HAauOOIbIINE U
HAaUMEHBIINE 3HAYCHHS, TMPOMEKYTKH BO3pacTaHWsl U  yObIBaHUS, TNPOMEXKYTKH
3HAKOMOCTOSIHCTBA H T.I1.);

® UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUUYECKON CUTyalluu

5. Texcmoewvie 3a0auu. Boinycknuk nayuumcs:

e PemaTh HECI0KHBIE TEKCTOBBIE 33a/1a4H Pa3HbIX TUIIOB;

® aHANU3UPOBATh YCIOBUE 3a7ayd, NPH HEOOXOIUMOCTH CTPOUTH Ui €€ pEeLIeHus
MaTeMaTHYECKYI0 MOJIENb;

® [IOHHMMAaTh M UCHOJIB30BATH JJIS PELICHUs 33Jaud MHPOPMALUIO, IPEACTABICHHYIO B BHJIE
TEKCTOBOM M CUMBOJIBHOH 3alMCH, CXeM, TaOJMIl, 1uarpamMm, rpaguKoB, pUCYHKOB;

e JIeHCTBOBATH 10 AITOPUTMY, COAEpKAIIEMYyCs B YCJIOBUH 3a/1a4H;

®  ICIIOJIb30BATh JJOTHYECKHE PACCYXKICHUS MIPH PEIICHNUHN 33]]auH;

e paboTaTh C H30BITOUHBIMM YCJIOBUSMHM, BBIOMpas U3 Bcel HHPOpMAlMH, aHHBIE,
He0OXOIMMBIE [T PeIlIeHUs 3a/1auH;

® OCYIIECTBIISATH HECIOXKHBIN NEepedOp BOZMOXKHBIX PELICHUH, BBIOMpas U3 HUX ONTUMAIbHOE
110 KPUTEPHSIM, CHOPMYIHPOBAHHBIM B YCIIOBUH;

® aHaJIM3UPOBATH U MHTEPIPETUPOBATH MOJYyYEHHBIE PEIICHNUS B KOHTEKCTE YCIOBHUS 3aJauH,
BBIOMPATH PEIICHNUs, HE IPOTUBOPEYAIEe KOHTEKCTY;



® pelaTh 33/1a4u Ha PacueT CTOMMOCTH MOKYIOK, YCIYT, MOE3/10K U T.IL.;

e peliaTh HECIOXHBIE 3a/layM, CBSI3aHHBIE C JIOJIEBHIM y4YacTHEM BO BiaJeHUU (UPMOI,
MpeanpUsITHEM, HEABUKUMOCTBIO;

e pelaTh 3aJa4d Ha MPOCThIE MPOLEHTHI (CUCTEMbl CKHMJIOK, KOMUCCUM) U Ha BBIYUCIICHUE
CJIOXKHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaxX BKJIAJIOB, KPEAUTOB U UITOTEK;

e pemarh OPaKTHYECKHUE 3aJaud, TpeOyIollue HCIOIb30BAaHUS OTPUILIATEIBHBIX YHUCEN: Ha
olpeziefiecHUEe TEMIEpaTyphl, Ha ONpeAesieHUuE MOJIOKEHUS Ha BPEeMEHHON ocu (10 Haieil
3pBl M TOCJE), HA JBUXKCHHE JEHEXKHBIX CPEICTB (MPUXOJ/pacxoj), Ha OMpeAciieHUe
TTYOUHBI/BBICOTHI | T.I1.;

® JCIOJIb30BaTh MOHATHE MacIITada JUisl HAXOXKICHUSI PACCTOSIHUM M IJIMH Ha KapTax, MIaHax
MECTHOCTH, TIJIaHAX MMOMEIIEHUH, BBIKPOKaX, MpH paboTe Ha KOMITLIOTEPE U T.II.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenmos:

® pfuiaTb HECIOXKHBIC IMPAKTHUYCCKUC 3adaydy, BO3HHUKAIOIMUME B CUTYyalUsSIX HOBCGHHCBHOﬁ
KHU3HU
6. Dnemenmol mamemamuuecKozo anaiusd. Bbll’lyCKHllK Haywumcsa:

e OrmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMHU: MPOU3BOAHAA (QYHKUUU B TOUKE,
KacarenbHas K rpaduKy QyHKIIMH, TPOU3BOHAS (PYHKIINH;

® OmpeneNnsaTh 3HaYeHHE MPOM3BOAHON (YHKIMU B TOYKE MO M300paKEHHMIO KacaTelbHOU K
rpaduKy, IpOBEAECHHON B 3TON TOUKE;

® pelaTh HECJIOXKHBIE 337a4l Ha IPUMEHEHUE CBA3U MEXAY IMPOMEKYTKaMH MOHOTOHHOCTHU
U TOYKaMH SKCTpeMyMa (YHKIIHH, C OJHOW CTOPOHBI, U MTPOMEKYTKAMU 3HAKOTIOCTOSIHCTBA
U HYJISIMU IPOU3BOAHOM 3TON (PYHKIIMH, C APYTOM.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

® TMONB3yiach TrpaduKkaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pPoCTa, TIOBBIIICHHUS,
YBEJIUYEHUS U T.I.) WIM CKOPOCTH yOBbIBaHWs (TIaJeHUs, CHI)KEHUS, YMEHbBIICHUS U T.II.)
BEJIMYMH B PEAJbHBIX MPOIIECCaX;

® COOTHOCHTH TIpauKH pealbHbIX NPOIECCOB M 3aBUCUMOCTEH C UX OMNHCAHUAMU,
BKJIIOUAIOIUMHU  XapPAKTEPUCTUKU CKOPOCTH U3MEHEHHsI (OBICTPBI poOCT, TUIaBHOE
MTOHMKEHUE U T.I1.);

® CIOJIb30BaTh TpadUKHU peanbHBIX MPOLECCOB I PEUICHUS HECIOXHBIX MPHUKIATHBIX
3a/1a4, B TOM YHUCJIE OMPEeNiss Mo rpaguKy CKOpOCTh X0/a mpoiiecca

7. T'eomempusn. Beinycknuk nayuumcs:

e OnepupoBaTh Ha 6a30BOM YpOBHE NOHITUSIMU: TOUKA, MPsMasi, INIOCKOCTh B IPOCTPAHCTBE,
MapajuieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

® pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, MUPAMUAA, MPSIMOYTOJIbHBIN
napajuenenunes, Kyo);

e u300pakaTh H3y4daemble (QUIYpbl OT PYKM U C MNPUMEHEHMEM IPOCTBIX YEPTEHKHBIX
UHCTPYMEHTOB;

e Jenarh (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

e u3BJIeKaTh  WHPOPMALMIO O  TPOCTPAHCTBEHHBIX  TEOMETPHUYECKUX  (uUrypax,
IIPEJICTABICHHYIO HA YEPTEKAX U PUCYHKAX;

e puMeHATH TeopeMy [ludaropa npu BHIYMCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

® HaxoIuTh OOBEMBI U IUIOMIAAU TOBEPXHOCTEH MPOCTEUINIUX MHOTOIPAaHHUKOB C
npuMeHeHueM Gpopmyi;

® pacro3HaBaTh OCHOBHBIE BUJIbI TEJl BpallleHus (KOHYC, HMINHIP, chepa U map);

® HaxoAuTh OOBEMBI W MJIOUIAJU IMOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB U Tel
BpaIeHUs ¢ TpUMEHEHnEM (HOpMYIL.



B noeceonesnoit scusnu u npu uzyuenuu opyzux npeomemos:

COOTHOCHUTBH aOCTpPaKTHBIE TEOMETPUUYECKHE MOHATHS U (DaKThl C pealbHBIMH )KU3HECHHBIMU
00BEKTaMU M CUTYAIHSIMU;
UCIIOJIB30BAaTh CBOMCTBA IIPOCTPAHCTBEHHBIX T'EOMETpPUYECKUX (uryp mns pemenus
THUIOBBIX 3371a4 MPAKTUYECKOTO CO/ICPIKAHNUS;
COOTHOCHUTD IIOIIA/U TOBEPXHOCTEH TEJI OANHAKOBOM (DOPMBI Pa3IMIHOTO pa3Mepa;
COOTHOCUTH OOBEMBI COCYIOB OMHAKOBOM (DOPMBI Pa3IMIHOTO pa3Mepa;
OLICHHBATh (POPMY MPABHILHOIO MHOTOIPAHHUKA MTOCJIE CITMJIOB, CPE30B U T.11. (ONpPEICNATh
KOJIMYECTBO BEPILHH, peOep U rpaHeil MOITy4SeHHbIX MHOTOIPAaHHUKOB)

8. Hcmopua mamemamuku. Boinycknuk nayuumes:
OmnuceiBaTh OTICNbHBIC BBIJAIOIIMECS pPE3YJAbTAThl, IOJyYCHHbIE B XOJE pa3BUTHUS
MaTeMaTUKU KaK HayKu;
3HATh MPUMEPHl MATEMAaTHYECKUX OTKPHITUH M MX aBTOPOB B CBSI3U C OTCUECTBEHHOH M
BCEMHUPHOM UCTOPHUEH;
MOHUMATh POJIb MaTeMaTUKHU B pa3BuTuH Poccun

9. Memoowvt mamemamukxu. BoinyckHuk nayuumcs:

[IpuMeHATHh U3BECTHBIE METO/IbI IIPU PELICHUHU CTAaHAAPTHBIX MAaTEMaTUUYECKUX 33/1a4;
3aMe4aTb M XapaKTepU30BaThb MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH B OKpY’Karolleu
JIEHCTBUTEIIFHOCTH,

MPUBOAUTh IPUMEPHl MATEMaTUYECKHX 3aKOHOMEPHOCTEH B MpPUPOJE, B TOM YHCIIE
XapaKTEePU3YIOUIUX KPacoTy M COBEPIICHCTBO OKPYKAIOMIETO MHUpa M IPOU3BEICHUM
HCKYyCCTBA



Conep:xanue Kypca:
TexcToBbBIE 321a4H (SUACOB)

Hpobu u mpouentsl. CMmecu u cruiaBbl. JIBmkenue. Pabota. 3amaun Ha aHANIM3 MPAKTUYECKOU
CUTYallUH.

Bripaxkenus u npeodpa3oBanusi (SuacoB)

ToxnecTBeHHbIE  NpPeoOpa3oBaHUs  MPPALMOHAIBHBIX M CTEHCHHBIX  BBIPAKCHHIA.
ToxnecTBeHHble  mpeoOpa3oBaHUs  JIOTapU(PMHUUECKHX  BblpaxeHHd.  ToXIeCTBEHHbIE
peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

DyHKIUN U UX CBOICTBA (44aca)

HccnenoBanne  (yHKIMA  dSIeMEHTapHBIMH ~ MeTojgamu. IlpowsBomHas — QyHKIuH, ee
reoMeTpHUYSCKUN U pu3mdecKkuii cMbici. MccnenoBanue QyHKIHA ¢ TOMOMIBIO TIPOU3BOTHOM.

YpaBHeHMsI, HEPABEHCTBA U UX CHCTeMbI (74aCOB)

PauyvonanbHble ypaBHEHUs, HEPABEHCTBA U MX CHUCTEMBI. MppannoHanbHblE YpaBHEHMS U HX
cucteMbl. TpUroHOMeTpHuYecKHME ypaBHEHUsT M HMX cucTeMbl. llokazarenbHble ypaBHEHUS,
HEpaBeHCTBa M MX cucTteMbl. Jlorapudmuueckue ypaBHEHHS, HEPaBEHCTBA U HUX CUCTEMBI.
KomOuHMpoBaHHBIE ypaBHEHUS M CMELIAHHBIE CUCTEMBI.

3ananus ¢ napamerpom (3uaca)

YpaBHEHHMs U HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA C MOJYJIEM.

Inanumerpus (3uaca)

Tpeyronbauku. YeTbipexyronbHUKU. OKpy:KHOCTb. OKPYKHOCTH, BIIMCAHHBIE B TPEYTOJbHUK U
YEeThIPEXyroJibHUK. OKPY>KHOCTH, OIMCAHHBIE OKOJIO TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.

Crepeomerpus (4uaca)

VYribel u paccrosHus. CeyeHUs: MHOTOTPAHHUKOB IJIOCKOCThIO. [lnomaan moBepXHOCTEH Tell.
OObemsbl Ted.

CTpykTypa H coaepkaHMe KOHTPOJBbHO - H3MEPHUTEJbHbIX MaTrepuanoB EaumnHoro
rocy1apCcTBEHHOI0 IK3aMeHa o MmaTemaTuke (3uaca)

HemoncTpaunonnelii BapuanT KHMM EI'D 2020-2021r. Cucrema oneHuBanus. IIpumepsl
3alaHU C KpaTKuM OTBETOM. lIpumepsl 3amaHuii ¢ pa3BepHYTBIM OTBETOM. TpEHHpPOBOYHBIE
BapuaHThsl EI'D 2014-2015r.



KanennapHo-reMaTuieckoe nJIaHUPOBaHUE
Kypca «M30paHHbIe BONPOCHI 10 MATEMATHKE»

1 uac 6 neoenro, écezo 34 uaca

Ne/m Tema ypoka Kon-Bo
4acoB

TekcroBbI€ 321241 — S YacoB

1/1 3amaun  MPAaKTHYECKOTO coaepkaHus (ApoOu, MpoueHTH, | 1
CMECH U CIUIABBI).

2/2 3aaun  MPAaKTHYECKOTO cojaepkaHus (ApoOu, MpoueHTH, | 1
CMECH U CIUIABBI).

3/3 3amaun Ha pabOTy U JIBUIKCHHUE. 1

4/4 3ajaun Ha aHAIM3 MTPAKTUYECKON CUTYAIlHH. 1

5/5 3a/lauy Ha aHAJIW3 IPAKTUYECKONW CUTyallun 1

BripakeHus u npeodpa3oBaHusi — 5 4acoB

6/1 ToxnecTBeHHbIE  NpeoOpa3oBaHMsA  HMppalMOHAIbHBIX M | 1
CTETIEHHBIX BBIPAXKEHUHN

712 ToxecTBeHHbIE npeodpazoBaHus norapugmuueckux | 1
BBIPKEHUM.

8/3 [TpeoOpa3oBaHUst TPUTOHOMETPHUYECKUX BBIPAKECHUH. 1

9/4 IIpeoOpa3zoBaHKe TPUTOHOMETPUUCCKUX BBIPAKCHUM. 1

10/5 [TpeoOpa3oBaHue BHIPAKCHU. 1

DYHKIUN U UX CBOHCTBA — 4 yaca

11/1 VccnenoBanne GpyHKIMI 2IeMEHTapHBIMU METOAAMH. 1

12/2 ITpousBoHas, ee reoMeTpUYecKUid U GU3NYECKUI CMBICIL. 1

13/3 HccnenoBanne pyHKIMY C TOMOIIBIO MPOU3BOJIHOM. 1

14/4 WccnenoBanmne GyHKIIUN C TTOMOIIBIO TPOU3BOTHOM. 1

YpaBHeHHs, HEPABEHCTBA M UX CHCTEMBI — 7 4acoB

15/1 PanmoHasbHBIE ypaBHEHM S, HEPABEHCTBA U UX CHCTEMBI 1

16/2 WppanmoHanbHble ypaBHEHUS U UX CUCTEMBI. 1

17/3 TpuroHoMeTpUUYECKHE YpaBHEHUS] U UX CUCTEMBI. 1

18/4 [Toka3arenpHbBIC ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI. 1

19/5 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA U MX CHCTEMBI. 1

20/6 KomOnHMpOBaHHbIE YpaBHEHHSI U CMEITAHHBIE CHCTEMBI 1

21/7 KomOuHupoBaHHbIe ypaBHEHMsI U CMEIIaHHbIE CUCTEMBI 1

3ananus ¢ napameTpom — 3 yaca

22/1 YpaBHEHUS M HEPAaBEHCTBA 1

23/2 YpaBHEHMS 1 HEPABEHCTBA 1

24/3 YpaBHEHUs 1 HEPABEHCTBA C MOJTYJIEM. 1

IInanumerpus — 3 yaca

25/1 TpeyronpHuku. YeTbipexyronbHUKH. OKpYKHOCTb. 1

26/2 OxpyxxHOCTH, BIIMCAHHbBIE B TPEYrOJIbHUK u|l
YeTHIPEXYTOJILHUK.

27/3 OKpy)KHOCTH,  ONHCAHHbIE  OKOJO  TpeyroibHuka U |1
YeThIPEXyroJbHUKA.

Crepeomerpus — 4 yaca

28/1 VYrabl u paccrostaust. CedeHuss MHOTOIPaHHHUKOB IIOCKOCThIO. | 1

29/2 [Tnomany moBepxHOCTEH M 0OBEMBI TEIl. 1




30/3 [Tnomanu moBepXHOCTEH U OOBEMBI TEIL.

31/4 [Tnomaay noBepXHOCTEH U 0OBEMBI Tell.
Crpykrypa u conepxkanne KUM EI'D — 3 yaca
32/1 Pemenne 3amaHuii ¢ KpaTKUM OTBETOM
33/2 Pemenue 3amanuii ¢ pa3BepHYTHIM OTBETOM

34/3 TpenupoBounsie Bapuantel EI'D

Hroro 3a roa: 34 yaca
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