MNOACHUTEJIbBHAS 3AIINCKA

PaGouast mporpamma o yue6Homy npeamery «Maremartuka» s 10-11kmaccoB pazpaboTaHa B COOTBETCTBHH :
1.0I0C COO
2. DenepanbHbiii 3akoH Poccutickoit deneparuu N273-D3 "O6 obpazoBanuu B Poccuiickoit ®eneparnuu” ot 29 nexabps 2012 r.
3.00pazoBarenbpHas MporpaMmMa OCHOBHOT'O O0IIIEero 00pa3oBaHMs MyHUITUNIAIEHOTO 00111eo0pa3oBarenbHoro yupexaenus «l mmuazus Ne 14 Kpac-
HOOKTSIOphCKOTO paiioHa Bonrorpagay
4. Y4eOHbI TI71aH OCHOBHOTO 00111eT0 00pa3zoBanus MOY rumuazuu Ne 14
Pabouas mporpaMma 1o MaTeMaTHKe OpHEHTHpoBaHa Ha ucnonb3oBaHue YMK nox pepakuueit C.M. Hukonsckoro n  JI.C. AtaHacsHa, BKITIO-
YaroIMX B ceOst:

1. Anrebpa u Havana MareMaTHyeckoro ananusa. 10 xmacc: yueOHUK aist 0011e00pa3oBaTeNbHbIX YUpEeKACHNH | 0a30BbIA U MPO(UIBHBIN ypOBHU /
[C.M. Huxonbckuit, M.K. IToranos, H.H. Pemernukor A.B. llleBkun]. —11-e¢ u3za. - M.: [IpocBemenne, 2017.-430 c.:umn. - (MI'Y - mkomne).

2. Anrebpa 1 Hayaja MaTeMaTU4YecKoro aHanusa. [lunakruueckue marepuaisl. 10 kimacce: 6a3oBblil u pod. ypoBau / M.K. ITotanos, A.B. IlleBkuH.
—9-e u3n. - M.: Tlpocemienne, 2016. — 159 c.: un. — (MI'Y — mkoue)

3. Anrebpa u Hayasa MaTeMaTHueckoro ananusa . Kuura muis yaurens. 10 xinacc: 6a3oBbiif u npogui. yposau: / M.K. Iloranos , A.B. IlleBkun.- M.:
IIpocsemenue, 2014. — 191 c.: un

4. Anrebpa u Hayajga MaTeMaTH4ecKoro aHanuza. 11 kmacc: yueOHMK i 001e00pazoBar. yupexxaeHuit : 6a3zosblii u npodun. yposuu /[ C.M. Hu-
koabckuii M.K. TToramos, H.H. Pemernukos, A.B. IlleBkun]. — 11-¢ uzn. — M.: [Ipocsemenune, 2017. — 464 c.: wi. — (MI'Y — mkose)..

S. Anrebpa u Havana MaremMaTuyeckoro ananusa. /lunakrudyeckue marepuansl. 11 kmacce: 6a3zoBbiii 1 pod. yposau / M.K. ITotanos, A.B. 11les-
kuH. — 8-¢ u3a. - M.: Tlpocsemienue, 2016. — 189 c.: nia. — (MI'Y — mkoe)

6. Anrebpa u Hayana MaTemMaTudeckoro ananusa . Kaura ans yunrens. 11 kiace: 6a3oBblii u npodun. yposuu: / M.K. Iloranos , A.B. IlleBkuH.-
M.: Ilpocsemenue, 2014. — 256 c.: wi. —

7. I'eomerpust, 10 — 11kmaccer: yue0. 1 oOmeoOpas3oBar. opranu3anuii : 6a3oBeiid u yriuy0. yposuu /[ JI.C. Aranacsu, B.®. Byry3os, C.b. Ka-
nomiieB u ap.]. - M.: [Ipoceemenune, 2017— 255 c¢.: un — (MI'Y — mikone).

8. 3uB b.I'., 'eomerpus. Aunaktuueckue marepuansl. 11 kmace: mocobue st o0ieodpa3oBar. opranu3anuii: 6a3osbsiii u yriy6. yposau / B.I'. 3uB -
12-e u3n.-M.: IIpocsemnienue, 2016. — 128c¢. c¢.: un. — (MI'Y — mkoie).

9. 3uB B.I'., ['eomerpust. Aunaktudeckue marepuaisl. 10 kiacc: mocobue uis oOuieodpa3zoBar. opranusanuii: 6a3oBsiii 1 yriay6. yposuu / bB.I'. 3uB -

14-e u3n.-M.: IIpocsemenue, 2016. — 159c¢. c.: un. — (MI'Y — mkoe).

N3ydyenne MareMaTUKH B CTaplIEi IKOJIE HA 6230BOM YPOBHE HAIIPABJIEHO HA JOCTUKEHHUE CIEAYIOLINX LeJaei
(¢opMupoBaHue npeacTaBieHuil 00 HUaEAX U METOJaX MATEMAaTHKH; O MaTEMaTHKE KaK YHHBEPCAIbHOM SI3bIKE HayKH, CPEJICTBE MOJECINPOBAHUS sBJIC-
HUM U IIPOLIECCOB;
OBJIA/ICHHE YCTHBIM U IMMCbMEHHBIM MATEMaTHUYECKUM SI3bIKOM, MaTEMAaTHUYECKUMH 3HAHUSMHU U YMEHUSIMU, HEOOXOAUMBIMHU JUI U3Y4YEHUS IIKOJIbHBIX
€CTeCTBEHHOHAYYHBIX AUCUUIUINH, Ui IPOJOJIKEHUS 00pa30BaHMs U OCBOCHUS N30paHHON CIIEHMAIIbHOCTH Ha COBPEMEHHOM YPOBHE;



pa3BUTHe JIOTHYECKOTO MBIIIICHHS, aITOPUTMUUYECKON KYJIbTYphl, IPOCTPAHCTBEHHOI'O BOOOPAXKEHHUs, PAa3BUTHE MAaTEMAaTHUYECKOTO MBIIUICHUS U UHTY-

UIMH, TBOPYECKHUX CIIOCOOHOCTEH Ha ypOoBHE, HEOOXOAMMOM ISl IPOJOJKEHUSI 00pa30BaHUs U AJIsl CAMOCTOSITENIbHOW JIeSITEIbHOCTH B 00JIaCTH Mate-

MaTHUKH U ee MPUIIOKEHUH B Oyayiiei mpodeccuoHambHON 1eATeIbHOCTH;

BOCIIMTAHHME CPEICTBAMU MAaTEMAaTUKHU KYJIBTYpPbI IMYHOCTHA: 3HAKOMCTBO C HCTOPUEH PA3BUTHUS MAaTEMAaTHKH, DBOJIOLUENH MAaTEMAaTHYECKUX UACH, TOHU-

MaHMe 3HAYMMOCTH MaTeMaTHKH JUIsI 0OIIIECTBEHHOT O IIporpecca.

3aoauu:

e cucTeMaTH3alMsl CBEJJCHUH O YMCIlaX; U3yYeHNE HOBBIX BUJIOB YMCIIOBBIX BBIPAXKEHUN U (POPMYIT; COBEPLUIEHCTBOBAHUE IPAKTUYECKMX HAaBBIKOB U BbI-
YHCIUTEIBHON KYJIbTYphI, PACIIMPEHUE M COBEPIICHCTBOBAHUE alredpanyuecKkoro amnmapara, c(opMUpOBaHHOTO B OCHOBHOM IIKOJIE U €0 IpUMEHE-
HUE K PEIICHUIO0 MaTEMATHYECKUX U HEMAaTEMaTUYECKHX 3aay;

® pacHIMpEeHHE U CUCTEeMATU3alus OOIMX CBEAECHUH O (YHKLUAX, HOIMOJHEHHME Kiacca M3ydaeMbIX (YHKIMN, MIUIIOCTPALUS IIUPOTHI MPUMEHEHUS
(GYHKUMH 17151 ONMCAaHUS M U3YYEHUS peallbHBIX 3aBUCUMOCTEH;

® U3yuYeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeN, (POPMUPOBAHNE YMEHHSI IPUMEHSATH IOJIyUYCHHbIC 3HAHUA JJIs1 PEIICHUS PAKTUUYECKUX 3a/1a4;

® DAa3BUTHE MPEICTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKAIOIIEM MHUPE, COBEPLICHCTBOBAHUE UHTEIUIEKTYaIbHBIX U Pe-
YEBbIX YMEHUH MMyTeM 00O0ralieHusl MaTeMaTHYeCKOro s3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIITIEHHUS;

® 3HAaKOMCTBO C OCHOBHBIMH HJESIMU M METOJAMU MaTEMATHYECKOTO AHATIU3A.

[IpakTHyeckast 3HAYMMOCTbh IMIKOJIBHOTO Kypca MaTeMaTHKH OOYCIIOBIIEHA TeM, 4TO €€ 0OBbeKTaMH SBISAIOTCS (DyHIaMEHTAIbHbBIE CTPYKTYPHI,
IIPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS IEHCTBUTEIBHOrO MUpa. MaremaTuueckas MoJAroToBKa HeoOXoauma AJisl TIOHUMaHUs MPHH-
LUIIOB YCTPOMCTBA U MCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUATHS HAy4YHBIX U TEXHHUYECKHUX MOHATUM U HIed. MareMaTuka sBIISIETCS S3BIKOM
HAyKH U TeXHUKHU. C €€ MOMOIIBI0 MOAETUPYIOTCS M U3y4alOTCs SIBJICHHS U ITPOLIECCHI, IPOUCXOJAIINE B IPUPOJE.

Pa3BuTne J10rMyecKoro MBIIUICHUS YYaIIMXCs NpU OOyUYEeHHMHM MaTEMaTHKH CIOCOOCTBYET YCBOCHMIO MPEAMETOB T'YMAHHUTApHOTO IIMKIIA.
[IpakTndyeckue yMEHUS U HaBBIKM F€OMETPUUECKOr0 XapaKkTepa He0OXOIUMBI JUIsl TPYAOBOM U MPOQecCHOHaNbHOMN OANOTOBKH IIKOJIBHUKOB.

Tpebys oT yyamuxcst yMCTBEHHBIX M BOJIEBBIX YCHJINH, KOHIICHTPALIMU BHUMAaHHs, aKTUBHOCTH PAa3BUTOTO BOOOpPaKECHUs, TEOMETPHUS pa3BU-
BaeT BOOOpaKeHMsI, MAaTEMAaTHKA Pa3BUBACT HPABCTBEHHBIE YEPThI JMUYHOCTH (HACTOWYMBOCTB, LIETIEYCTPEMIEHHOCTh, TBOPUECKYIO AKTUBHOCTb, CAMOCTO-
SATEIBHOCTh, OTBETCTBEHHOCTh, TPYIOII00HE, TUCIHUILIMHY U KPUTHUYHOCTH MBIIUICHUS) U YMEHUE apryMEHTHPOBAHO OTCTAaUBaTh CBOU B3TJISABI U YOEXK-
JIEHHS, a TAaKXKe CIOCOOHOCTh NPUHUMATh CaMOCTOSITENIbHBIE PEIICHUS.

[Ipu oOyuenun maremaruke GOPMUPYIOTCS YMEHHUS M HABBIKM YMCTBEHHOTO TpyJa — IUIAaHUPOBAHHE CBOEH pabOThI, MOMCK PAIllMOHAIBHBIX
nyTeil e€ BBIOJHEHMs], KpUTHUYECKas OLIEHKA pe3ybTaToB. B mporecce 00yueHMsl IKOIBHUKN TOJDKHBI HAYUYUThCS U3J1araTb CBOM MBICIIH SICHO M UCUep-
IBIBAIOLIE, JJAKOHUYHO U EMKO. [IpnoOpecTi HaBbIKK YETKOTO, aKKYpaTHOTO M IPAMOTHOTO BBITTOJIHEHHS] MATEMAaTUYECKUX 3aITHCel.

Baxueiimell 3a1aduell npenofaBaHus MKOJIBHOTO Kypca T€OMETPUHU SIBJIAETCS PA3BUTHE JIOTUYECKOTO MBIIUICHHUSI U BOOOPaXKEHUs ydalluxcs,
CYIIECTBEHHOE 000Tall[eHHE U Pa3BUTUE UX MPOCTPAHCTBEHHBIX MPEICTABICHUH.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

B crapmeii mixone Ha 6a30BOM ypOBHE MaTeMaTHKa MPEJCTaBICHA ABYMs MIpeaMeTaMu: ajdredpa u Hadaja MaTeMaTHYeCKOTO aHallu3a U TeOMeT-
pus. Llens u3yuenus: Kypca anreOpsl M Hauajga MaTeMaTHYECKOIO aHAJIM3a — CUCTEMaTHYecKoe u3yuyeHne QyHKIUN KaKk BaKHEHIIEro MaTeMaTuyecKoro
00BEKTa CpPelICTBAMU aJIreOphl U MaTEeMAaTUYECKOTO aHaJIN3a, PACKPHITHE MOJUTEXHHUUYECKOTO U MPHUKIAIHOTO 3HAUYEHUS OOIIMX METOJI0B MAaTEMAaTHUKH,
CBSI3aHHBIX C UCCIIEIOBaHHEM (DYHKIIMIA, TOJTOTOBKA HEOOXOJMMOTO anmnapara i U3y4eHHUs TeOMETPUH U (QU3UKH.



Kypc xapakrepusyercsi copepikaTelIbHbIM PaCKpPBHITHEM MOHATHH, YTBEPKICHUNA M METOJIOB, OTHOCAIIMXCS K HadajaM aHajiu3a. BeiiBieHuem ux
IPaKTUYEeCKON 3HaunMocTH. [Ipy M3ydeHnn BOIPOCOB aHAIM3a IHUPOKO MCIOJIb3YIOTCS HArIIAHbIE COOOPAXKEHHsI. Y POBEHb CTPOIOCTH M3JI0KEHUS OIpe-
nensiercs ¢ yu4éToMm o01eo0pa3oBaTeIbHON HAMPaBIEHHOCTH M3YYCHHUsl Hayall aHAJIM3a U COTJIaCyeTCsl ¢ YPOBHEM CTPOTOCTH MPHIIOKEHUH M3ydaeMoro
MaTepHaga B CMEXHBIX JUCLUIUIMHAX. XapaKTepHOH OCOOEHHOCTBIO Kypca SIBISETCA CHUCTeMaTu3anus U 0000IIeHNe 3HaHUM yJaluxcs, 3aKperieHue u
pa3BUTHE YMEHUH U HABBIKOB, MOJYYCHHBIX B Kypce aureOpbl, 4TO OCYIIECTBISIETCS KaK MPU U3YYEHUH HOBOTO MaTepHaia, Tak U MpU MPOBEICHUHU TO-
BTOPEHHS.

VYyamuecs cucTeMaTHYecKy U3y4aloT TPUTOHOMETPHUECKUE, TOKA3aTeIbHYIO U JIOTapu(PMUUYECKYI0 (YHKIIMUA M UX CBOWCTBA, TOXKIECTBEHHBIE Ipe-
00pa30BaHUsl TPUTOHOMETPUUECKUX, IMOKA3aTENIbHBIX U JIOTapu(PMUUECKUX BBIPAXKEHUN M UX MPUMEHEHHE K PEIICHUI0 COOTBETCTBYIOIIMX YpPaBHEHUH U
HEPaBEHCTB. 3HAKOMATCS C OCHOBHBIMM MOHATHAMM, YTBEPXKIECHUSAMHM, alllapaToM MaTeMaTHYeCKOro aHajau3a B 00bEéMe, MO3BOJSIOIIMM HCCIIEN0BATh
3JIeMEHTapHbIe (PYHKIIUH U pelIaTh IpOCTEHIINe TeoOMeTpuiIeckre, GU3NIecKue U Ipyrue MpuKiaHble 3a0a4n.

Kypc reomerpusi— oauH U3 BaKHEHIINX KOMIIOHEHTOB MaTeMaTHUYECKOro 00pa3oBaHMs, HEOOXOAuUMas A MPUOOPETEHUs] KOHKPETHBIX 3HAHUH O
IPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX YMEHHH, (POPMHUPOBAHUS SA3bIKA OMMCAHUS OOBEKTOB OKPYKAIOIIETO MHUPA, U Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpa)XEHUS M MHTYULMU, MATEMATUYECKON KYJIbTYpbI, Ul CTETUYECKOr0 BOCIUTAHUA ydamuxcs. M3yueHne reomMmeTpur BHOCUT BKJIaJ B Pa3BUTHE
JIOTHYECKOTO MBIIIIEHHS, B (POPMUPOBAHNE TIOHATHS TOKA3aTEIbCTBA.

Jlnst Kypca MaTeMaTHKa B 1IEJIOM OCHOBHBIM SIBJIIETCS] CUCTEMHO-JESTEIbHOCTHBIN MOAX0/1, KOTOPBIN MPOSIBISETCS B TOM, UTO:

- yueOHbIe 3aJaHHsI OPUEHTHPOBAHBI HA PA3BUTHUE MOTHUBALIUY;

- HIKOJIbHBIN N€OMETPUYECKHUH SA3bIK PACCMATPUBAETCS KaK CUCTEMA;

- YUEHHK OBJIQJIEBACT MPEIMETHBIMU U METANPEAMETHBIMU 3HAHMSIMHU, a TAaKXKEe MEXKIPEIMETHBIMUA MOHATUSIMH, CB3aHHBIMU C MaTEeMaTHKOM, B
npolecce COOCTBEHHOMN AEATEIbHOCTH:

- B IIpoliecce 00y4eHUs Pa3IMYHbIM pa3ziesaM Kypca MaTeMaTHKa CO3Aal0TCsl YCIOBUS IS OBIaAeHUsI MHOTUMH Y'Y [1;

- YYUTBIBAIOTCSI MHAMBHUyalbHbIE U BO3PACTHbIE OCOOEHHOCTH YYAIMXCs IPU OPraHU3aLMK UX AEATENIbHOCTH, YTO MIOMOTaeT BbICTPaUBATh MH-
JUBHUIYaJIbHYIO TPAEKTOPHUIO PA3BUTHUS YUCHUKA.

B xozne nzyueHuss MaTeMaTUKU B CTapIlel IIKOJIbI yYalluecs: PoJ0DKal0T OBJIaIEHUE pa3HOOOpa3HBIMU CIIOCOOAMU AEATEIbHOCTH, IPHOOPETAIOT U CO-
BEPILICHCTBYIOT OIIBIT:

IPOBEICHUS J10KA3aTEeNbHBIX PACCYKIECHUMN, IOTHYECKOr0 0OOCHOBAHMSI BHIBOJIOB, UCIIOIb30BAHUS PA3IMUHBIX SI3IKOB MAaTEMAaTHKH JUIsl MILTIO-
CTpalllH, UHTEPIPETALINH, apPTyMEHTAIUU U JI0Ka3aTeIbCTBA;

e pELICHMs HIMPOKOIo Kilacca 3a/1a4 U3 pa3jInyHbIX pa3JiesIoB Kypca, HOUCKOBOW U TBOPUYECKON AEATENIbHOCTH IPU PEIIEHUH 3a/1a4 OBBIIIIEHHON

CJIO)KHOCTHU M HETHIIOBBIX 33/1a4;

e IUIAHUPOBAHMS U OCYLIECTBICHUS aITOPUTMHUYECKON JEATEIbHOCTU: BBIIIOJHEHHUS U CAMOCTOSITEIbHOIO COCTABICHHSI aITOPUTMHUUYECKUX TPEATIH-

CaHM{ U MHCTPYKIMI Ha MaTeMaTUYeCKOM MaTepHaje; UCIOIb30BaHUS U CAMOCTOSITEILHOTO COCTaBICHHS (POPMYIT Ha OCHOBE 0000IIECHHS YacT-

HBIX CIIy4aeB U pe3yJIbTaTOB SKCIIEPUMEHTA; BBIIIOJHEHUS PACUETOB IPAKTHUECKOTO XapaKTepa;

e TOCTPOCHHS U MCCIEIOBAHUS MAaTEMAaTHUYECKUX MOJIENIEH ISl ONUCAHUS U pEeILICHHs] MPUKJIAIHBIX 3aj1ay, 3a/1a4 U3 CMEKHBIX TUCIHUIUIMH U Pealb-

HOM ’KM3HU; IPOBEPKU U OLIEHKHU PEe3yJIbTaTOB CBOEH pabOThI, COOTHECEHHS UX C TOCTABIEHHOM 3aaueil, ¢ IMYHBIM KU3HEHHBIM OIBITOM;

e  CaMOCTOSATENIbHOM pabOThI ¢ ICTOYHMKAMU HH(OpMAINH, aHATTN3a, 0000LICHU U CUCTEMAaTU3aLUH TTOJIyYeHHON MH()OPMAaIIUN, HHTETPUPOBAHUS

€€ B JINYHBIH OIIBIT.



MECTO YYEBHOI'O ITIPEJMETA B YYEBHOM IIJIAHE
PaGouasi nporpaMma mo mMaremMaTuke JJisi 02a30BOr0 YPOBHSI CpelHero o01ero o0pa3oBaHusi pacCUYMTaHA HA:

136 gacos B rog B 10 kiacce (4 4.: anreOpa 1 Hayaja MaTeMaTHYECKOTO aHajIH3a - B IIEPBOM, BTOPOM, YETBEPTOM U IIECTOM ceMecTpax- 34 B He-
JIeTII0, TeOMETpus -1 4., B TpEeTheM, IIATOM CEeMEecTpax ajaredpa M Hadajla MaTeMaTHYeCKOTo aHanm3a 24, reomerpus 24. Mroro: anredpa n Hayana marema-

TUYECKOIo aHanu3a-86 4, reomerpus-Slu. ),

136 vacoB B roa B 11 kmacce (4 4. : anrebpa 1 Havaja MaTeMaTHYECKOTO aHAJU3a -B IIEPBOM, BTOPOM, YE€TBEPTOM U IIIECTOM CeMeCcTpax- 34 B He-
JIEIN0, TeOMETpHS -1 4., B TPETheM, MSATOM ceMecTpax anredpa v Hayaia MaTeMaTH4eCKOoro aHanm3a 24, reometpus 24. toro: anrebpa u Hauana MareMa-

THYECKOTO aHann3a-86 4, reoMeTpus-514..)

IIVTIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

ba3oBrlil ypoBeHb
«ITpobeMHO-PYHKIIMOHAJIbHBIE Pe3YJbTaThI»

Pa3nen

|. BbINyCKHUK HAYYHMTCSA

I11. BoINyCKHHMK NOJY4YUT BO3MOKHOCTh HAYYHThCS

esn ocBoOeHUs npea-
MeTa

J11s1 MCIoIb30BaHMs B TIOBCEIHEBHOM KU3HU B 00ec-
IICYCHUS BO3MOXKXHOCTHU ycnemHoro HpOI[OJI)KeHI/I}I
00pa3oBaHMs O CIIEIMATILHOCTSIM, HE CBSI3aHHBIM C
HpI/IKHaI[HBIM HCITIOJIBb30BAHHUECM MATCMATUKHN

ﬂﬂ}l paseumusl movlulllieHusl, UCNOJb306AHUS 6 nogceonesHoll
HCU3HU

U obecneqerus 603MONCHOCHU ycneuHozo I’lpOdOJZDfC@Hu}l 00-
paszoeaHdusl no CneYyuarlbROCmAM, K€ C6A3ARHbIM C I’lpMKJZa()HblM
UCnojlb306aHuem vamemamurku

TpeOoBanus k pe3yabTaTam

Inemenmol meopuu
MHOJIMCecme u mame-
Mamuyeckoil 102uKu

OnepupoBaTh Ha 6a30BOM ypoBHe 'moHATHIMM:
KOHEYHOE MHOXECTBO, DJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, NIepeceueHe U 00bETUHEHNE
MHO’KECTB, YACIOBbIE MHOXKECTBA HA KOOPAUHAT-
HOM IPSIMOH, OTPE30K, UHTEPBAJI,

OTIepHpOBaTh Ha 6230BOM YPOBHE MOHATHIMU:
YTBEPKJICHUE, OTPULIAHUE YTBEPKICHUS, UCTUH-
HBIE U JIOXKHBIC YTBEP)KICHUS, IPUYNHA, CICI-
CTBHE, YaCTHBIN CcIy4ail 0OIIero yTBEep KICHHS,
KOHTPIIPUMED;

HaXOJUTh NlepecedeHue U 00beIMHEHNE ABYX

- Onepupoeambz NOHAMUAMU. KOHEYHOE MHOIMCcecneo, JJe-

MEHM MHOHCECmed, NOOMHOICECB0, nepecedeHue U 00b-
eOuHeHUue MHONCECME, YUCTI08ble MHONMCECMBA HA KOOPOU-
HAmMHOU NPAMOU, OMPe30K, UHMEPBA, NOJLYUHMEPSA,
NPOMENCYMOK € BbIKOJIOMOU MOYKOU, epagduyeckoe npeo-
cmaeenue MHOMCeCms Ha KOOPOUHAMHOU NIOCKOCMU,

—  onepuposamv NOHAMUAMU: YMEEPHCOEHUe, OMPUYaHUe
VMBEPHCOeHUsl, UCUHHBLE U JIOHCHbLE YIMBEPIHCOCHUS,
npuUyUHa, creocmasue, YacmHulil ciydail oouje2o ymeep-
JHcOenUsl, KOHmpnpumep;

—  npoeepsimb NPUHAONEHCHOCTIb INEMEHMA MHONCECBY,

131ech M nanee:pacno3HaBaTh KOHKPETHbIE HPUMEPBI OOIIMX MOHATHIH MO XapaKTEPHBIM MPM3HAKAM, BBIIOJNHATh ACHCTBUS B COOTBETCTBHHU C ONpEIEICHUEM U NPOCTEHIIMMU

CBOWMCTBaMH MOHATHI, KOHKPETU3UPOBATH IPUMEPaMH OOIITHE TOHATHS.
2 351ech U jasiee; 3HATh ONpeieIeHHE TIOHATHUS, YMETh MOSCHATH €r0 CMbICI, yMETh UCIOJb30BaTh IIOHATHE U €r0 CBOHCTBA IIPH MPOBEJECHUH PACCYKICHUMH, PEIICHUHU 3a/1ad.




MHO>KECTB, MPEJICTABIICHHBIX IpaUuecKy Ha
YUCIIOBOM MPSAMOW;

— CTPOUTbH HA YHCIOBOW MPSIMOM MOIMHOXKECTBO
YHUCJIOBOTO MHOKECTBA, 33/IaHHOE MPOCTEUIINMU
YCIIOBUSIMU;

— pacno3HaBaTh JIOXKHbBIE YTBEP)K/ICHUS, OLTUOKHU B
pacCyXJI€HHSIX,B TOM YHUCJIE C UCIIOIb30BAHUEM
KOHTPIPUMEPOB.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— HCIIOJIb30BaTh YUCIIOBBIE MHOKECTBA HA KOOPIU-
HATHOM MPSIMOM 711 ONIMCAHMS PEAIBHBIX IIPO-
IIECCOB U SIBJICHHIA,

— TPOBOJUTH JJOTUYECKHUE PACCYKJICHUS B CUTYyallH-
SIX HOBCEJHEBHOM KU3HU

Haxooums nepecevenue u 00beOUHeHUue MHONCECMS, 8
MOM Yuciie npe0CmasieHHbIX epapuiecKu Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU NIOCKOCIMU,

npoeooUms 00KA3AMeNbHble PACCYHCOeHUS OISl 000CHOB8A-
HUSL UCMUHHOCTU YIMBEPHCOEHUI.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

UCNOTbL3068AMb YUCTIOBbIE MHONMCECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NAOCKOCIU 051 ONUCAHUSL
PEanbHbIX NPOYECCO8 U AGNEHULL

npo6ooUmMb 00KA3AMENbHbBIE PACCYHCOCHUSA 8 CUNYAYUSX
NOBCEOHEBHOLL HCU3HU, NPU PEUUEeHUU 3A0ay U3 OpyeUx
npeomemos

Yucna u GbIPAIICECHUA

— OmnepupoBarb Ha 6a30BOM ypOBHE IMOHSATUSIMHU:
1[EJI0C YHCIIO, JECIUMOCTh YHCEI, OOBIKHOBEHHAS
JIpo0b, AeCATUYHAS APOOb, pallHOHATIFHOE YHCIIO,
npuOIKEHHOE 3HAUYEHUE YMCiIa, 9acTh, O,
OTHOIIIEHUE, TTPOLICHT, MTOBBIIICHUE U TIOHUKEHUE
HAa 33J]aHHOE YKCJIO MPOIIEHTOB, MACIITa0;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSTHSIMH:
norapudM yucia, TPUTOHOMETPUUECKAsT OKPYK-
HOCTb, TpaJyCHasi Mepa yria, BeTUYHHA yria, 3a-
JTAaHHOTO TOYKON Ha TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT€HC 1 KOTaH-
TEHC YTJIOB, UMEIOIIUX MPOU3BOJIBHYIO BETUUNHY;

—  BBINIOJIHATH apu(PMETHUECKUE ACHUCTBUS C IETBIMH
Y pallMOHATLHBIMY YUCIIAMHU,;

—  BBINIOJHSITH HECIOXKHBIC TPEOOPa30BaAHUS YU CIIO-
BBIX BBIPQKEHUH, COJIEPIKAINX CTEMIEHN YHCEII,
1100 KOPHHU U3 YKCell, TH00 orapudMbl YHCET;

— CpaBHHUBATH PAIIMOHATHHBIE YHCIIA MEXKIY COOOI;

— OLIGHUBATh U CPABHUBATH C PAllMOHAILHBIMH YK C-
JIaMH 3HAYEHHMS LETbIX CTENEHEN Yncell, KOpHEe
HATYpaJIbHOUM CTETIeHU U3 YHCETI, IOTapru(MOB
YHUCEN B MPOCTHIX CIydasx;

C80600HO Onepuposams NOHAMUAMU.: Yeloe YUCTO, Oell-
MOCmb qucei, 00bIKHOBEHHAs1 Opobb, decimuyHas Opooy,
PAYUOHATIbHOE YUCTIO, NPUOTUNCEHHOE 3HAYEHUEe YUCA,
yacms, 00751, OMHOWEHUE, NPOYEHM, NOGbIULEHUE U NOHU-
JHCeHUe HA 3A0AHHOE YUCTIO NPOYEHMO8, Macumao,
nPUBOOUMb NPUMEPbL YUCEIL C 3A0AHHBIMU CEOUCMEAMU
oenumocmu;

onepuposamv NOHAMUAMU: JI02APUPDM YUCTA, MPUSOHO-
MEMPUYECcKasi OKPYICHOCMb, PAOUAHHASL U 2PAOYCHASL Me-
pa yena, 8enuduHa yeid, 3a0aHH020 MOYKOU Ha MPUSOHO-
MEMPUYECKOU OKPYICHOCIMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2N08, UMEIOUWUX NPOUZBOTbHYIO BEIUYUHY,
yucna e u m,

BLINOIHANMb apupmemuieckue Oelucmeus, Couemas ycm-
Hble U NUCbMEHHble NPUeMbl, NPUMEHSISL NPU HeoOX00UMO-
CMu 8bIYUCTIUMENbHBLE YCIPOUCMEA,

HAXo0umu 3HA4eHUs. KOPHSL HAMYPATbHOU CIMeneHu, cme-
NeHU ¢ pAYUOHATbHbIM NOKA3amenem, 102apudma, uc-
nONb3YsL NPU HEOOXOOUMOCU BLIYUCTUMETbHBLE YCMPOTi-
cmea

NONb308AMbCS OYEHKOUL U NPUKUOKOU NPU NPAKIMULECKUX
pacuemax,




n300pakaTh TOYKAMH Ha YUCIIOBOU MPSMOH I1e-
JbI€ ¥ palliOHAJIbHBIE YUCIIA,

n300pakaTh TOUKAMHU HA YHCIIOBOM MPSIMOH 11e-
JIble CTETIEHU YHCell, KOPHU HaTypaJibHOM cTere-
HU U3 YHMCEJI, JOrapru(Mbl YUCEN B IPOCTHIX CIY-
qasx;

BBITNOJHATH HECTIOKHBIE TPE0O0pa30BaHUS LIETbIX
U IpOOHO-pAIIMOHANIEHBIX OYKBEHHBIX BhIpaXke-
HUI;

BbIpaXaTh B MPOCTEUIINX CIy4asiX U3 paBEHCTBA
OJIHY NIEPEMEHHYIO UEPE3 IPYTHE;

BBIUNCIIATH B IPOCTHIX CIy4asX 3HAUEHUS YUCIIO-
BBIX M OYKBEHHBIX BBIPOKEHHM, OCYIIIECTBIISS HE-
00X0aMMBIE TTOJCTAHOBKU U NMTPe0oOpa3OBaHMS;
n300paxaTh CXeMaTHYECKU yroJl, BeIMYHUHA KO-
TOPOTO BBIpA)KEHA B Ipajycax;

OLICHMBATh 3HAKU CHUHYCa, KOCUHYCA, TAHTEHCA,
KOTaHT€HCa KOHKPETHBIX yTJIOB.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

VUEOHBIX NPeOMemos.

BBITNOJIHATH BBIYUCIICHUS IPU PEIICHUH 3324
MPAKTUYECKOTO XapaKTepa;

BBITIOJTHSATH MPAKTUYECKUE PACUETHI C UCIIOJIB30-
BaHUEM IPU HEOOXOIMMOCTH CIIPABOYHBIX MaTe-
pHUAJIOB U BBIYUCITUTEIBHBIX YCTPOUCTB;
COOTHOCHUTH pPealibHbIC BETUIHHBI, XapAKTEPUCTH-
K1 00BEKTOB OKPYXKAIOILIET0 MUpPA C UX KOHKpET-
HBIMH YUCJIOBBIMH 3HAUCHUSIMU;

UCIIOJIb30BaTh METOIbI OKPYTIICHUS, TIPUOITHIKE-
HUS ¥ IPUKUJIKY TIPU PEIICHUN TPAKTHUECKUX
3a71a4 NOBCEHEBHOM KU3HU

nPOBOOUNDb NO U3BECMHBIM (POPMYLAM U NPABULAM NPeOD-
PAa308aHUs OVKBEHHBIX GbIPANCEHUL, KIIOUAIOWUX CTene-
HU, KOPHU, 102apupMbl U MpUSOHOMempuyecKue QyHKyuu,
HAXo0umbs 3HA4eHUsl YUCTOBbIX U OYKBEHHBIX BbIPANCEHUL,
ocyujecmelisis Heobxooumbie NOOCMAHOBKU U NPeoopa3o-
8aHU,

U300pasicams cxemamuyecKku Y20, GeIUUUHA KOMopo2o
svlpadicena 8 2padycax uiu paouanax;

UCNONL306aAMb NPU PEUEHUU 3A0ay MAOIUYHbIe 3HAYEeHUs
MPUSOHOMEMPULECKUX DYHKYULL YeN08;

BbINOHAMb NEePeso0 BeIUYUHBL Yald U3 PAOUAHHOU Mepbl 8
2paodycHyo u 0OpamHo.

B nosceonesnoii orcuznu u npu usyueHuu opyux y4eoHvix

npeomemos:

BbINOIHAMb OCUCMBUSL C YUCTOBLMU OAHHBIMU NPU peuie-
HUU 3a0a4 NPAKMuYecKo2o Xapakxmepa u 3a0a4 u3 paziuy-
HbIX 0Onacmerl 3HAHUL, UCNONIL3YA NPU HE0DX0OUMOCMU
CNpasouHbvle MAmMepuaibl U bIYUCTUNENbHbLE YCMPOU-
cmea;

oYyeHusamn, CPAGHUBAMYb U UCNONIL30BAMb NPU pelleHUl
NPAKMUYeCcKUx 3a0ay Yucioeble 3HA4eHUsl PeaibHblX Gelll-
YUH, KOHKpemHble YUCTI08ble XAPAKMEPUCTUKU 00bEKMOo8
OKpYdHcalouje2o mupa

Ypaenenuﬂ U HepaeeH-
cmea

Pemrars nuHElHbIE YpaBHEHUSI 1 HEPABEHCTBA,
KBaJIpaTHEIEC YpaBHEHU,

pemars JiorapupmMudeckue ypaBHeHus Buaa 10ga
(bx + ¢) = d u npocreiire HepaBeHCTBA BUIA
logax<d,;

pelaTh mokasarelbHble ypaBHeHHUs., Bija 8> =

Pewamys payuonanvhule, noxazamenvHuvle u no2apugmu-
yecKue ypasHeHus U Hepagencmea, npocmetiuiue uppayu-
OHaNbHbIE U MPULOHOMemPUYeCcKUe YPAGHeHUs, HepaBeH-
CMBa U ux cucmemol;

UCNONBL3068aMb MEMOObl peuleHUs YPAGHEHUIL. NpUugeoeHUe
K 8UOY «NpouU3geoeHue pasgHo Hyao» Uil «4acmuoe pasHo




d (rme d MOKHO MTPEACTABUTH B BUJIC CTCIICHH C
OCHOBaHHMEM @) U MPOCTEUIIINE HEPABEHCTBA BHIA
a*<d (rme d MOXHO TIpEICTABHUTH B BUJE CTEIIC-
HHU C OCHOBAHHEM 4);.

— TPUBOJHUTH HECKOJIBKO MPUMEPOB KOPHEH Mpo-
CTEUIIIETO TPUTOHOMETPUYECKOTO YPAaBHEHUS BU-
ja: sinX = a, cos X = a, tgx = a,ctgx = a, rae a —
TaOJMYHOE 3HAYCHUE COOTBETCTBYIOIICH TPUTO-
HOMETPHYECKOU (PYHKITUH.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux
npeomemos:

— COCTaBJISITh U PEIIaTh YPAaBHEHUS U CHCTEMBI
YpaBHEHHI MTPU PEUICHUN HECTIOXKHBIX TPAKTHYC-
CKHX 3a7a4

HYII0%», 3AMeHA NepeMeHHbIX;

UCNONBL306AMb MEMOO UHMEPBAIO8 OJisl peuleHUs Hepa-
BeHCME;

ucnonvb308ams epapuueckuit Memoo 0Jisi NPUOIUNCEHHO2O
peuenus ypasHeHUll U HepageHCcms;

uz00paicamsv Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOIHCECNBO peueHUtl NPOCMeUuUx mpueoHomempuie-
CKUX YPABHEHUIl U HEPABEHCME;

BbINOIHAMb OMOOP KOPHEU YPAGHEHU UTU peuleHuli Hepa-
BEHCME 8 COOMBEMCMBUU C OONOTHUMETbHBIMU YCL0BUAMU
U 02PAHUYEHUAMU.

B noeceonesnoil scuznu u npu uzyieHuu Opyaux y4eOHbix

npeomemos:

COCMABIAMb U peulams YPasHeHUsl, CUCeMbl YPAGHEHUL U
HepaseHcmea npu peuleHul 3a0a4 Opy2ux y4eonvix npeo-
Memos;

UCNOTb308aAMb YPABHEHUS U HePaABeHCMEa Ol NOCMpoe-
HUSL U UCCIEO08AHUS NPOCMENUUX MATNEMAMUYECKUX MO-
Oejiell peanbHbIX CUMYayuil Uiy NPUKIAOHBIX 3a0ad,
YyMemb UHMePNPemupo8amy NOJYYeHHbII NPU PeueHUU
VDABHEHUs, HEPABEHCMBA WU CUCHEMbL Pe3Yibmam, oye-
HUBAMb €20 Npagoonododue 8 KoHmexKcme 3a0AHHOU pe-
ALHOU CUMyayuu Uiy NPUKIAOHOU 3a0adu

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMHU:
3aBUCHUMOCTH BEIHMYWH, QYHKIIHS, apTYMEHT U
3HauYeHHE (PYHKIMHU, 00JIaCTh ONPECICHUS 1
MHOXECTBO 3HaUCHUH (QYyHKIMH, TpapUK 3aBUCH-
MOCTH, Tpaduk GyHKIUH, HYIA PYHKITUH, TIPO-
MEXYTKH 3HAKOTIOCTOSTHCTBA, BO3pacTaHUE Ha
YHCIIOBOM MPOMEKYTKE, YOBIBAaHHE HA YUCIOBOM
MPOMEXKYTKe, HanOoJIbIllee M HANMEHBIIIEe 3HAYe-
HUE QYHKIIMH HA YUCIIOBOM MIPOMEKYTKE, IIEPHO-
nudeckast QyHKIHS, IePHO/T;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSTHSIMH:
npsiMasi 1 oOpaTHast IPOMOPIUOHATIBHOCT JIH-
HelHas, KBaJpaTudHasi, JorapudMudeckas u mo-

Onepuposamv NOHAMUAMU.: 3A6UCUMOCTIb GETUUUH, (IYHK-
Yust, apeyMeHm u 3HayeHue QyHKyuu, obaacme onpeoele-
HUSL U MHOJCECBO 3HAYEHUT (DYHKYUU, 2PAPUK 3a8UCUMO-
cmu, epaguk yHKyuu, Hyau QYHKYULU, nPOMeNCYmKy 3Ha-
KONOCMOSIHCMEA, 803DACMAHUE HA YUCTIO80M NPOMENCY M-
Ke, YObleanue Ha YUCTO80M NPOMENCYMKe, HauboIvulee U
HauMeHbuiee 3HaueHue GYHKYUY Ha YUCTIO80M Npome-
Acymie, nepuooudeckas QyHKyus, nepuoo, YemHas u He-
yemnas pynxkyuu;

ONepuposams NOHAMUAMU: NPIMAsL U 0OPAMHASL NPONOP-
YUOHATILHOCMYb, TUHEUHAs, K8AOPAMUYHAs, 102apudmuye-
CKAsl U NOKA3AMeNbHAsL (PYHKYULU, MPUSOHOMEMPUYECKUE

dynxyuu;




KazaresbHasi (yHKLIUHU, TPUTOHOMETPHUYECKHUE
byHKIINM,

pacro3HaBaTh TpadHKH DIEMEHTAPHBIX (PYHKITHN:
psSAMOi 1 00paTHON MPONOPLUUOHATBHOCTH, JIU-
HEWHOM, KBaJIpaTUIHOM, JJorapuhMUIECKON U TIO-
Ka3aTeNbHOM (DYHKIIHHA, TPUTOHOMETPUIECKUX
byHKIINIA;

COOTHOCHUTD TpaUKH dJIEMEHTAPHBIX ()YHKIIHIA:
pSAMOi 1 00paTHON MPONOPLUUOHATBHOCTH, JIU-
HEWHOM, KBaJIpaTUIHOM, JJorapruhMUIECKON U TI0-
Ka3aTeNbHOM (QYHKIIHHA, TPUTOHOMETPUIECKUX
byHKIMHA ¢ popMyliamMu, KOTOPBIMH OHU 3a/1aHBI;
HaxOJIUTh MO TpaduKy MpUOIMHKEHHO 3HAUCHHS
(GYHKIINY B 33JaHHBIX TOYKAX;

OTIpeNieNATh 1o rpaduKy cBOWCTBA PYHKIUU (HY-
JIM, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYT-
KA MOHOTOHHOCTH, HAaOOJIbIIINE M HAUMEHBIIIHNE
3HAYCHMUS | T.I1.);

CTPOUTH ICKH3 Tpaduka QyHKIINH, YIOBIETBOPSI-
IOlIel IPUBEJICHHOMY Ha0Opy ycIoBUH (TIpoMe-
JKYTKH BO3pacTaHust/yObIBaHUS, 3HAUCHHE (PYHK-
IIUH B 33JJaHHOH TOYKE, TOUKH SKCTPEMYMOB H
T.I1.).

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

npeomemos:

OTpeAeNATh Mo rpadukamM CBONCTBA peabHBIX
MIPOIIECCOB U 3aBUCUMOCTEHN (HAaMOOJBIITHE 1
HAUMEHBIIINE 3HAYCHUS, POMEKYTKH BO3pacTa-
HUS ¥ YOBIBaHUS, TPOMEXKYTKH 3HAKOIIOCTOSIH-
CTBa U T.IL.);

UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOH-
KPETHOM MPaKTUYECKON CUTYallMH1

— onpedensimv 3HAYeHUe PYHKYUU NO 3HAYEHUIO apeyMeHma
npU paziuyHuIX Cnocobax 3a0anus QyHKyuu,

—  cmpoumbs 2paghuru u3y4eHHuIX QyHKYUull,

—  onucvleams NO epaQuKy u 6 NPOCMeUUx Cay4asx no
Gopmyne nosedenue u ceolicmea hyHKyuil, HaxXoOUumsv no
epaguxy ynxkyuu Haubonvuue U HauUMeHbUUe 3SHAYEHUS,

—  cmpoums 3cKu3 epaghuxa QyHKyuu, y0osiemeopsrowel
npueedenHoMy Habopy YClo8Ull (RPOMENCYMKU 803PACA-
HUs/y0b18aHUSA, 3HAYEHUe PYHKYUU 8 3A0AHHOI MoUKe,
MOYKU IKCMPEMYMO8, ACUMNIMOMDbL, HYIU PYHKYUU U
m.o.);

—  pewambs ypasHeHus, npocmeliuiue Cucmembl ypasHe U,
UCNONBL3YA C8OUCMBA PYHKYUU U UX 2PAPUKOS.

B nogceonesHotl scuznu u npu uzyueHuu Opyeux y4eOHboix
npeomemos:

— onpedensimv no 2pagpuxkam u UCnoab308ambv O0Jisl pEUEHUs]
NPUKTIAOHBIX 3A0aY CEOUCMEA PEalbHbIX NPOYECCO8 U 3a-
gucumocmeti (HauOOILUIUE U HAUMEHbULUE 3HAYEHUS, NPO-
MeNHCYMKU 803pACMAHUSA U YObIGAHUS YYHKYUU, NPOMe-
AHCYMKU 3HAKONOCMOSHCMEA, ACUMNIMONMbL, NEPUOO U
m.n.);

—  UHmMepNpemupos8ams CE0UCMEd 8 KOHMeEKCme KOHKPEemHOll
NPAKMU4ecKoll Cumyayuu,

— onpedensimv no epaghuxam npocmeuiue XapaKxmepucmuxu
nepuoouyecKux npoyeccos 8 OUOI02UU, IKOHOMUKE, M)3bl-
Ke, paouocessu u op. (amnaumyoa, nepuoo u m.n.)

Inemenmul mamema-
mu4ecKkozo anaiusza

OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMHU:
npou3BoiHas (PYHKIIUHM B TOUKE, KacaTesbHas K
rpaduky GyHKIMH, MPOU3BOIHAS (DYHKITUH;
OTIpeNeNATh 3HAYCHUE MPOU3BOIHON QYHKITUH B
TOYKE 10 N300PAKEHHIO KacaTelIbHOU K rpaduKy,

—  Onepuposamuv noHAMUAMU: NPOUZBOOHASL PYHKYUU 8 MOU-
Ke, KacamenbHas K epauxy QyHKyuu, npouzeoonas
dyuryuu;

—  BIYUCTAMb NPOU3BOOHYIO OOHOULEHA, MHO2OUIEHd, KBAO-
PAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYUU,




IIPOBEICHHOU B OTOM TOUKE;

pelaTh HECIOXKHbBIE 3a7jaul HAa IPUMEHEHUE CBSI-
3M MEXY IPOMEKYTKaMHU MOHOTOHHOCTH M TOY-
KaMU 3KcTpeMyMa (QYHKIUH, C OJHOM CTOPOHBI, U
IIPOMEXKYTKaMHU 3HAKOIIOCTOSIHCTBA U HYJISIMHU
IIPOM3BOIHON ATON (PYHKIIUHU — C JPYTOM.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

npeomemos:

NOJIB3YSCh TpaKaMH, CPaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBBIICHUS, YBETUYCHUS U
T.I1.) WJIA CKOPOCTH YOBIBaHUS (TIaJCHUS, CHIDKE-
HUS, YMEHBIIICHHS U T.11.) BEJIMYMH B PEATbHBIX
nporieccax;

COOTHOCHTD T'paMKH peaTbHBIX MPOIIECCOB U 3a-
BHUCHUMOCTEH C MX OMMCAHUSIMH, BKIIFOUAIOIUMHU
XapaKTEPUCTUKH CKOPOCTH U3MEHEHHUS (OBICTPBIT
pOCT, TUTABHOE TIOHIKEHUE | T.11.);

UCIIOJIb30BaTh TPaUKH PealTbHBIX MPOIECCOB IS
peIIeHHs HECIOKHBIX TPUKIATHBIX 3a/1a4, B TOM
YHCIIe ONpeaeNsis Mo rpaduKy CKOPOCTh XOAa
nporiecca

8LIYUCTIAMb NPOU3BOOHDBIE EMEHMAPHBIX DYHKYUL U UX
KOMOUHAYUT, UCNONIb3YA CNPABOYUHbIE MANEPUATbL,
uccneo06ams 8 NPOCMeEUWUX CIy4asx QyHKyuu Ha MOHO-
MOHHOCMb, HAX00UMb HAUOONbUIUE U HAUMEHbUIUE 3HAYe-
HUA pYHKYUU, CIpoums 2paguKu MHO20UIEHO8 U NPO-
cmeluux payuoHantbHulX QYHKYULl ¢ UCNOIb308AHUEM AN-
napama mMamemamuiecKko2o anaiusa.

B noeceonesnoil scuznu u npu uzyieHuu Opyaux y4eOHbix

npeomemos:
pewams NPUKIaouvle 3a0aydu U3 OuoI0cUul, GuUUKU, Xu-
MUl, IKOHOMUKU U OPY2UX NPeOMemos, C8A3AHHbIE C UC-
Ce008aHUeM XAPAKMEPUCMUK PedibHbIX NPOYECcCos,
HaxoxcoeHuem Haubonbuux U HAaUMEeHbUUX 3HAYeHUl],
CKOPOCMU U YCKOPEHUSL U M.N.;

UHMEPNPEemMupo8ams NOJYUeHHble Pe3)Ibmanivl

Cmamucmuka u meo-
pus eepoamuocmeil,
J102UKa U KOMOUHamo-
puKa

OmnepupoBaTh Ha 6a30BOM ypOBHE OCHOBHBIMHU
OIMCATENIFHBIMH XapaKTEPUCTHKAMH YHCIIOBOTO
Habopa: cpeHee apupmMeTHIecKoe, MeIaHa,
HanOoJbIIee M HaMEHbIIIee 3HAUCHHUS;
OIepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMHU:
4acTOTa U BEPOATHOCTH COOBITHS, CITy4aitHbIN
BBIOOD, OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTap-
HBIMH COOBITUSIMU;

BBIYUCIISITH BEPOSITHOCTU COOBITHIA HA OCHOBE
HOJICYETa YHCIIa UCXOJIOB.

B nosceonesnoui srcuznu u npu usyuenuu opyaux

npeomemos:
OIICHUBATH U CPABHUBATH B MPOCTHIX CIy4asix Be-
POSITHOCTH COOBITHI B pealbHOM KU3HU;

Hmemwv npedcmasnenue o OUCKpPEMHbIX U HENPEPLIBHBIX
CHLYYAUHBIX 8EIUYUHAX U PACHPEOeIeHUSX, O He3ABUCUMO-
cmu CIY4auHbIX BETUYUH,

uMemsb npedcmasieHue 0 Mamemamuieckom 0HCUOAHUU U
oucnepcuu CyyamuHvlx 6eIUdUH;

umemnv npedcmasgierue 0 HOpMAlbHOM pacnpeoeleHUU U
npUMepax HOPMAaIbHO PACnpeOeseHHbIX CIYUAUHbIX Gell-
YUH;

NOHUMAMb CYyMb 3aKOHA DONbUIUX YUCeN U 8b100POUHO20
Memooa uzmepenus 6epoSmHOCmel;

umems npedcmasienue 06 yCi08HOU 8ePOSIMHOCIIU U O
NOJHOU 8EPOAMHOCIU, NPUMEHAMb UX 8 peUleHUU 3a0al,
umemyv npedcmasieHue 0 8ANHCHLIX YACMHBIX BUOAX PAC-
npeoeneHull U NPUMEHsIMb UX 8 peuleHul 3a0a4;

uMemv npedcmasgierue 0 KOppeusiyuu Cay4atHblX 6eTUUH,




YHUTaTh, COMOCTABIIAThH, CPABHUBATH, HHTEPIPETHU-
POBaTh B MPOCTHIX CIy4asiX pealbHbIe JaHHbIE,
Ipe/ICTaBICHHBIC B BUJE TaOIHNII, THarpamMM, rpa-
¢duKos

0 JIUHELHOU pecpeccuu.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BLIYUCTIAMb UTU OYEHUBAMb 8EPOAMHOCMU COOLIMUIL 8 pe-
ANIbHOU HCU3HU,

8bLOUPAMb NOOX00sUUEe MEMOObL NPEOCMABIeHUs U 00pa-
OOMKU OAHHBIX;

YMemb peuams HeClodCHble 3a0ayU Ha NPUMEHeHUe 3aKO-
Ha OObLUIUX YUCET 8 COYUOTIO2UU, CIMPAXOBAHUU, 30PaABO-
oxpanenuu, obecnedenuy 6€30NACHOCMU HACENEeHUS 8
Upe38bLIYAUHBIX CUMYAYUSIX

Texcmoevle 3a0auu

PemaTe HecI0KHBIE TEKCTOBBIC 3a]]a4H Pa3HBIX
THIIOB;

aHAJIM3UPOBAThH YCIOBUE 3a/1a4H, TIPH HEOOXOIH-
MOCTH CTPOUTH JJISl €€ PEIICHUs MaTeMaTHye-
CKYIO MOJIEITb;

MMOHUMATh W UCIOJIB30BATh ISl PEIICHUS 3a/1a4n
uH(pOpMAIIHIO, TPEJICTABICHHYIO B BUJIE TEKCTO-
BOM ¥ CHMBOJIBHOMH 3aIlMCH, CXEM, TaOIuII, THa-
rpamm, rpaMKoB, PUCYHKOB;

JEHCTBOBATH IO AlITOPUTMY, COACpKAIIEMYCS B
YCIIOBHH 3aJ1a4H;

WCITOJIH30BATh JIOTUUYECKUE PACCYKICHUS MPU
pEIICHUH 33]1a4H;

paboTath ¢ U30BITOUHBIMU YCIOBUSIMH, BEIOUpast
13 Bceil mHGOpMAIINK, TaHHBIE, HEOOXO0IUMbIS
JUTSL pEIICHUS 3a1a9H;

OCYIIECTBIISITH HECIIOKHBIN TIepedOp BO3MOKHBIX
penieHui, BEIOMpast U3 HUX ONTUMAJIBLHOE TI0 KPH-
TepusiM, CHOPMYITHPOBAHHBIM B YCIIOBUH;
AHATM3UPOBATH M HHTEPIPETUPOBATH TIOTyUYECH-
HBIC PEIICHUSI B KOHTEKCTE YCIIOBUS 3a/1a4H, BbI-
Ouparth perieHus, He TPOTUBOPEYAIe KOHTEK-
CTy;

pelIaTh 3a/1a4 Ha pacyeT CTOMMOCTH TTOKYTIOK,
YCIIYT, TIO€3/I0K H T.IL.;

pemiaTh HECIOXKHBIC 3a7]a4M, CBSI3aHHBIC C J0JIe-

Pewamu 3a0auu pazneix munos, 6 mom yucie 3a0auu no-
BbIULEHHOU MPYOHOCMIUL,

8bLOUPAMb ONMUMATLHBIL MEMOO PeuleHusi 3a0adu, pac-
cMampueas pasiuinbie Memoobwl,

cmpoums Mooeb peuleHus 3a0a4u, nPpo8oOUMs O0KA3d-
MeJbHble PACCYHCOCHUSL,

pewamsp 3a0ayu, mpedyrowue nepebopa 6apuanmos, npo-
8epKU YCI08Ul, 8b100PA ONMUMALLHO2O0 Pe3yIbmama,
AHATUUPOBAMNY U UHMEPNPEMUPOBATNL Pe3VTbIMAmbl 6
KOHMeKCcme YClo8Usl 3a0ayu, 8blOUpaAms peueHusl, He
npomugopedaujie KOHMeKCmy,

nepeeooums npu peueHuu 3a0ayu UHPopmMayuro u3 0OHOU
Gopmbl 8 Opyeyro, UCnOIL3Ys NPU HEOOXOOUMOCMU CXEMbl,
mabauysl, 2papuru, ouaspammol;

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

pewams npakmuyecKkue 3a0ayu u 3a0a4u U3 opyeux npeo-
Memos




BBIM Y9acTHEM BO BJIAJIEHUU GUPMOH, IPEATIPHsI-
THEM, HEJIBUIKUMOCTHIO;

pelaTh 3a/1a4i Ha MPOCThIE MPOLIEHTHI (CUCTEMBbI
CKHJIOK, KOMHCCHHU) ¥ Ha BEIYUCIICHHUE CIIOKHBIX
MIPOLIEHTOB B Pa3JIMYHbBIX CXeMax BKJIAJ0B, Kpe-
JTUTOB U UTIOTEK;

penIaTh MPaKTUIEeCKHE 3a/1a4u, TPEOYIOIIHe 1c-
MOJIb30BAaHUS OTPULIATENILHBIX YHCEN: Ha Ompeie-
JICHHE TeMIIEPaTyphl, Ha OTpeeNieHUe TOI0kKe-
HUS Ha BPEMEHHOW OCH (10 HAIICH SPBI U TTOCIIE),
HAa JIBIDKEHUE JICHeKHBIX CPEACTB (MIPH-
X0J1/pacxoj), Ha ONpeeICHHIE TIyOUHBI/BBICOTHI
U T.IL;

UCIIOJIb30BaTh MOHATHE MAcCITada JyIsl HaX 0K /e-
HUS PACCTOSIHUM U JUIMH Ha KapTax, IiaHax
MECTHOCTH, IJIaHaX TOMELIECHUM, BBIKpOMKaX,
pH paboTe HAa KOMIBIOTEPE | T.1I.

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux

npeomemos:
pelaTh HeCIOXKHbBIC TPAKTHYECKHE 33]a9H, BO3-
HUKAIOIIME B CUTYAIUSX MIOBCEAHEBHON KU3HU

T'eomempus

OnepupoBath Ha 6a30BOM YPOBHE TTOHATHUSIMH:
TOYKa, TpsiMasi, MI0CKOCTh B IPOCTPAHCTBE, Ma-
pPAIUIETFHOCTh M IEPIICHANKYISIPHOCTD MPSIMBIX U
IIOCKOCTEH;

pacrno3HaBaTh OCHOBHBIE BU bl MHOTOTPDAHHUKOB
(mpu3Ma, MUpaMuIa, MPSMOYTOIFHBIN TTapalie-
nenwumnen, Ky0);

n300paXkaTh U3ydaemMble GUTYpHI OT PYKHU U C
NPUMEHEHHEM TPOCTHIX YEPTEKHBIX HHCTPYMEH-
TOB;

nenath (BBIHOCHBIC) TIOCKUE YePTEKU U3 PUCYH-
KOB IPOCTBIX 00BEMHBIX (PUTYP: BUI CBEPXY,
cOOKYy, CHM3Y;

U3BIIEKATh HH()OPMALIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (pUTypax, MpecTaBICHHYIO Ha
YepTeKax U PUCYHKaX;

Onepupoeamv nowamuaAMU: MOYKA, NPAMAS, NIOCKOCb 8
npocmpancmee, napaileibHoCmy U NePneHOUKVIAPHOCb
NPAMBIX U NJIOCKOCMEl,

npuMeHsimy O0Jisl peueHust 3a0ay ceomempudeckue hakmol,
ecu yCuo8us npumMeHeHus 3a0anbvl 8 A6HOU (hopme;
pewams 3a0ayu Ha HAxX0HCOeHUe 2e0MeMPUYECcKUX Gelil-
YUH NO 00PA3YAM UTU AN2OPUMMAM,

denamv (8bIHOCHbBIE) NIOCKUE YEPMEICU U3 PUCYHKOE 00~
eMHBIX (hueyp, 8 MoM Yucie puco8ams U0 c8epxy, cOOKY,
CMpoUmbs ceuenuss MHO202PaAHHUKO8,

U361€KAMb, UHMEPRPEMUPOBAMs U NPeodPA308bI8aNb
ungopmayuro o ceomempuyeckux ucypax, npeocmasiet-
HYI0 HA Yepmedicax,

NPUMEHSAMb 2eoMempuieckue pakxmol 0/ peuleHus 3a0ay,
8 MOM YUcie NpeonoIazalouux HeCKOIbKO uazoe peule-
HUs,




npuUMeHsTh Teopemy [ludaropa mpu BEIUMCICHUN
DJIEMEHTOB CTEPEOMETPHUECKUX PUTYD;
HaxXoauThb O6’b€MBI U 1iomaan HOBerHOCTeﬁ
MPOCTEHIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM
dopmy;

Pacrio3HaBaTb OCHOBHLIC BUbI TCJI BpalllCHUS
(xonyc, uauHIp, cepa u map);

HAXOJUTh OOBEMBI U IUIOIATU TIOBEPXHOCTEH
HpOCTefIIHI/IX MHOT'OTPaHHUKOB U TCJI BPpAIICHUS C
npuMeHeHueM (Gpopmyi.

B nosceonesnotui srcuznu u npu usyuenuu opyaux

npeomemos:

COOTHOCHUTbH a0CTPAKTHBIE T€OMETPHUCCKUE TTOHS-
TUS U (PAKTHI C peaTbHBIMH )KU3HEHHBIMHU 00BEK-
TaMU ¥ CUTYallUsIMH;

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€0-
METPUUYECKUX (PUTYP AJIS PEIICHUS TUTIOBBIX 3a-
Jla4 MPaKTUYECKOrO CONIEP KaHNUS;

COOTHOCHUTbD IUJIOUIA/IM TOBEPXHOCTEHN Tell O/INHA-
KOBOI ()OPMBI Pa3IMUHOTO pa3Mepa;

COOTHOCHTH 00BEMBI COCY/I0B OJJMHAKOBOH (hop-
MBI Pa3JIMYHOTO pa3Mepa;

OLICHUBATh (POPMY MPABUILHOTO MHOTOTPAHHUKA
10CJI€ CIIMJIOB, CPE30B U T.II. (OTIpeNeNniTh KO-
YeCTBO BEPILUH, pedep U IrpaHeil MOTydeHHbBIX
MHOTOTPaHHHUKOB)

ONUCHIBAMb 83AUMHOE PACNONIONCEHUE NPAMBIX U NIOCKO-
cmeti 8 NpOCMpPancmee,

Gopmynuposams ceoticmea u NPU3HaKu Quayp;
00Ka3b16AMb 2e0MeMpPUiecKue YmeepHcoeHus,

61a0ems CMAaHOAPMHOU Kidccugurayuerl npocmpaH-
CMBEHHBIX hueyp (nupamuobsl, NPUMbl, napaiieienune-
obl);

Haxooums 06veMbl U NIOWAOU NOBEPXHOCMEU 2e0Mempu-
yecKux mei ¢ npuMeHeHuem Qopmyi;

BLIYUCTIAMb PACCMOAHUSA U Y2/Ibl 8 NPOCMPAHCIEE.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

UCNONIBL3068AMb CEOUCBA 2e0MEeMPUYECKUX hucyp 015 pe-
uieHusl 3a0a4 NPaKmuyeckKo20 Xapakmepa u 3a0ay u3 opy-
2ux obnacmeti 3HaHUl

Bexmoput u koopouna-
mul @ npocmpancmee

OnepupoBaTb Ha 6a30BOM YpOBHE OHATHEM JIe-
KapTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
HAXOJHUTh KOOPJIMHATHI BEPIIUH KyOa U IpsIMo-
YrOJIBHOTO Napajuiesenunena

Onepupoeamv nowaAmMuaAMU 0eKapmosbl KOOPOUHAMbL 6
npocmpancmee, 6eKmop, Mo0yib 6eKmMopd, PAGeHCnEo
8EKMOPO8, KOOPOUHAMbL BEKMOPA, Y20 MENHCOY BeKMOPA-
MU, CKATISIPHOE NpoU3eedeHUue 6eKmopos, KoIIUHeapHble
8EKMOPYL,

HAaxo0ums paccmosiHue mMexcoy 08yMs MoUKamu, CymMmy
BEKMOPO8 U NPOU3BEOEHUe BEKMOPA HA YUCILO, Y20l MeHC-
0y 6eKmopamu, CKausapHoe npousseoenue, packiaobleams
8EKMOP NO 08YM HEKOIIUHEAPHBIM 8EKMOPAM,

3a0a8amo NIOCKOCMb YPAGHEHUeM 8 0eKapmogou cucme-




Me KoopouHam,

pewams npocmeuiuiue 3a0aiu 86e0eHuem 8eKmopHo2o 6a-
3uca

I/Icmopu;l mamemamu-
Ku

OnuceIBaTh OTAEIBHBIC BBIIAIOIINECS PE3YibTa-
ThI, [I0JIy4E€HHBIE B XO/I€ PA3BUTHs MATEMaTUKH
KaK HAayKU;

3HATh IPUMEPBI MATEMaTUIYECKUX OTKPBITUH U UX
aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOMN
HCTOPUEH;

IIOHMMATh POJIb MATEMATUKH B pa3BuTuu Poccun

Ilpeocmasnsamo 6Kk1a0 8bI0AIOUWUXCA MAMEMAMUKOB 8 PA3-
suUmUe MAMeMAMUKU U UHbIX HAYYHBIX obacmell;
NOHUMAMb pOb Mamemamukuy ¢ passumuu Poccuu

Memoovr mamemamuru

IIpuMeHATH U3BECTHBIE METOMBI IIPU PELICHUU
CTaHJAapPTHBIX MATEMAaTUYECKHX 3a/a4;

3aMedaThb U XapaKTepU30BaTh MAaTEMAaTUYCCKUE
3aKOHOMEPHOCTHU B OKPYKAIOLIEH NEHCTBUTENb-
HOCTH;

IIPUBOJUTH IPUMEPBI MATEMATHYECKUX 3aKOHO-
MEPHOCTEU B IIPUPOJE, B TOM YHUCIIE XapaKTepH-
3YIOIIMX KPacoTy M COBEPIIEHCTBO OKPYKaroIIe-
IO MHUpa U IIPOU3BEJICHUN UCKYCCTBA

Hcnonvzoeamov ochosHble Memoobl 00KA3amelbCemed,
npo8oOUMb 00KA3AMENbCME0 U 8bINOJIHANb ONPOBePIICe-
Hue;

NPUMEHAMb OCHOBHbBLE MEMOObl peueHUs Mamemamuye-
CKUX 300aY;

HA OCHOBE MAMEMAmu4ecKux 3aKOHOMEPHOCMeEl 8 NPUPo-
0e Xapakmepuzoeamv Kpacomy u COBEPULEHCMBO OKPY-
JdHcaoueo Mupa u npou36e0eHuUll UCKyccmed,

NPUMEHAMb NpoCcmeliuue nPo2PaAmMMHbLe CPEOCMBad U
INEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNeMbL NPU PeuleHUU
Mamemamuyeckux 3a0ay

Nzyuenue matematuku B 10-11 kinacce 1aét BOZMOKHOCTH JOCTHXKEHUS YUATUMUCS CIEAYIOLUUX PE3YIbTaTOB:

JIMYHOCTHBIE:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH; KPUTUYHOCTD MBILICHHS, yMEHUE Paclio3HaBaTh

JIOTUYCCKHN HEKOPPEKTHBIC BBICKA3bIBAHHWSA, OTJIMYATh TUIIOTE3Y OT (baKTa;

- TOTOBHOCTh M CIIOCOOHOCTh BECTH Auajaor ¢ ApyrumMu JroaAbMu, J1O0CTUTATh B HEM B3aMMOIIOHUMMAaHUA, HAXOAUTH O6H_II/I€ e 1 COTPyAHUYATDb IJId UX

JOCTHIKCHHA,

- HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMM, AETHMHU MJIQJILIETO BO3pACcTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIMX BUAAX JIEATEIBbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha MPOTSHKEHUH BCEH )KU3HM; CO3HATEIbHOE OTHOIIEHUE K HEIPEPHIBHOMY

00pa3oBaHMIO KaK YCIOBUIO YCIIEITHON MPOo(ecCHOHATBbHON U OOIIECTBEHHON ACSITEIHHOCTH;
- 9CTCTUYCCKOC OTHOIICHUC K MHUPY, BKIIIOYaA 3CTCTUKY 6I>ITa, HAaYYHOT'O U TCXHUYCCKOI'O TBOPYCCTBA,

- OCO3HaHHBIN BBIOOP Oyaymiel MpopecCuu U BOZMOXKXHOCTh peaTi3aliii COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOIIEHUE K MPO(EeCCHOHATBHOMN NeITeIb-

HOCTHU KAaK BO3MOKHOCTHU Yy4aCTUs B PCIICHUHA JINYHBIX, OGH.[GCTBGHHBIX, rocyaapCTBCHHLIX, OGH.IGCTBGHHBIX HpO6J’I€M;

METANpPEAMETHDBIE:




- YMEHHE CaMOCTOSITEIbHO OMPEAEIISATh IEIH CBOET0 00yUeHUSs, CTABUTh U ()OPMYIIMPOBATH ISt ce0s1 HOBBIE 3aauu B yu€Oe 1 MO3HABATEIILHOM JIeATeNb-
HOCTHU, Pa3BUBATh MOTHUBBI U UHTEPECHI CBOEH MO3HABATEILHOM 1EATEIbHOCTH;

- YMEHHE CaMOCTOSITEIHHO TUTAHUPOBATH ITYTH JTOCTIXKEHUS 1IeNiel, B TOM YHCIIE allbTEPHATUBHBIE, OCO3HAHHO BBIOUpaTh Hanbomee 3pPeKTUBHBIE CITOCO-
OBI perIeHus] y4eOHBIX U TTO3HABATEIIbHBIX 3a71aY,

- YMEHHE COOTHOCHUTH CBOU JICUCTBHUS C TUTAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBISATH KOHTPOIIb CBOCH JEATEIILHOCTH B MPOIIECCE JOCTHKCHUS PE3YITb-
TaTa, ONPEENISITh CIIOCOOBI JCHCTBHI B paMKax MPeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUU C U3MEHSIO-
HIENCs CUTYyalUuen;

- YMEHHE OLIEHUBATh MPAaBUILHOCTh BHIMOJIHEHHS yueOHOM 3a/1aul, COOCTBEHHbIE BO3MOXKHOCTHU €€ pelIeHHUS;

- BJIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOILICHKH, IPUHATHS PELICHUH U OCYILIECTBICHHUS OCO3HAHHOTO BHIOOpA B y4eOHOM U MO3HaBaTENIbHON /1es-
TETHHOCTH;

- YMEHHE NMPOTYKTUBHO OOIIATHCS ¥ B3aUMO/IEHCTBOBATh B MPOIIECCE COBMECTHON AESITEbHOCTH, YYUTHIBATH MO3UIIUU APYTUX YUaCTHUKOB J€STENbHO-
CTH, 3P PEKTHUBHO pazpemaTb KOHQIHUKTEI,

- BJIa/ICHUE HABbIKaMU MIO3HABaTENbHOM , yueOHO-UCCIIEI0BATEILCKOM U MPOEKTHOM AESITEeIbHOCTH, HABBIKAMH pa3pellieHus: mpobiieM; CHoCOOHOCTh U To-
TOBHOCTBH K CAMOCTOSITEIIBHOMY MTOMCKY METO/IOB PEIICHUS IPAKTHUECKHUX 3aa4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITENIbHOM HH(DOPMALIMOHHO-TTO3HABATEILHOM 1€ATEIbHOCTH, BKJIIOYasi YMEHHE OPUEHTUPOBATHCA B PA3IUYHBIX
UCTOYHUKAX MH(POpPMAIINH, KPUTUIECKH OIICHUBATh U HHTEPIPETUPOBATH HHPOPMAITUIO, MTOTYIAEMYIO U3 PA3TUIHBIX HCTOUYHUKOB;

- YMEHHE HCII0JIb30BaTh Cpe/icTBa NH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHonoruit (MKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U Opra-
HU3ALMOHHBIX 33/1a4 C COOI0IEHUEM TpeOOBaHUN IPTOHOMUKHU, TEXHUKH 0€30TIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX M ICTETHICCKHIX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

- BIIQJICHHUE SI3BIKOBBIMH CPEACTBAMH — YMEHUE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh aIEKBATHBIC SI3BIKOBHIE CPE/ICTBA,

- BJIaJICHUE HAaBbIKaMU MO3HAaBaTeNbHOM peIeKCuu Kak OCO3HAHUS COBEpUIAeMbIX EHCTBUIN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBA-
HUH, TPaHUI] CBOETO 3HAHUS ¥ HE3HAHMS HOBBIX TIO3HABATENBHBIX 3371a4 U CPECTB MX JOCTUKCHHSI,

npeaMeTHbIE |

-c(hopMHPOBAHHOCTH MPENICTABICHUIA O MATEMATHKE KaK YaCTH MUPOBOU KYJIBTYPHI U O MECTE T€OMETPUHU B COBPEMEHHOM ITUBUIIU3AIUH, O CIIOC00ax
ONMCAHUS Ha MATEMATUYECKOM SI3bIKE SIBJICHUI pealbHOTO MHPa;

- ¢(hOpMHUPOBAHHOCTH MIPEJCTABICHUN O MATEMATUIECKIX MOHITHUIX KaK O BAXKHEUITNX MaTEMaTHYECKUX MOJIEISIX, TIO3BOJISIONINX OMUCHIBATH U U3y4aTh
pa3HbIe MPOLIECCHI U ABJIEHUS; TOHUMaHNEe BO3MOKHOCTH aKCHOMAaTHYECKOTO MTOCTPOCHHSI MAaTEMaTHUYECKUX TEOPHil;

-c(hopMHPOBAHHOCTH MPENICTABICHUI 0 HEOOXOAMMOCTH JTI0KA3aTeIbCTB P 0OOCHOBAHWU MAaTEeMATHUUECKUX YTBEPKICHHUI U POJIM aKCHOMATHUKH B TIPO-
BEJICHUH JIEAYKTUBHBIX PaCCyXIACHHUIA;

- chopMHPOBAHHOCTH TOHATUWHOTO armmapaTa o OCHOBHBIMpA3/ieJiaM Kypca FeOMETPHH; 3HAaHUSI OCHOBHBIX TeopeM, (POPMYII U YMEHUS UX PUMEHSITh;
YMEHHsI I0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTaHIapPTHHIE CTIOCOOBI pEelIeHUs 3a/1ay;

- ¢(hOpMHUPOBAHHOCTh YMEHUN MOJICTUPOBATH pealbHbIe CUTYAIIUH, HCCIEA0BATh TOCTPOCHHBIC MOICIH, HHTEPIPETUPOBATH MONYUYEHHBIH PE3yIbTaT;

- BJIaJICHHE T€OMETPUUECKUM S3BIKOM; Pa3BUTUE YMEHUS UCIOIb30BaTh €ro JIJIsl OMMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA; Pa3BUTHE MPOCTPAHCTBEH-
HBIX TIPEJCTABICHUN, N300pa3UTENbHBIX YMEHH, HABBIKOB T€OMETPUICCKUX MTOCTPOCHHIA,

- BJIaJICHHE METOJIaMU JI0Ka3aTeJIbCTB U AJITOPUTMOB PEILICHUS; YMEHHUE UX IPUMEHSTh, IPOBOUTH JI0Ka3aTeIbHbIE PACCYKIECHUS B XOJI€ pEIICHU 3a/1aY;
- BIIQJICHHE OCHOBHBIMH TOHSTHSAMU O TUIOCKUX M MMPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYPaX, IX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh Ha YyepTexkax, MOJENSIX U B pealbHOM MUpPE reoMeTpuueckre GUrypsl; IpUMEHEHHE U3YUYEeHHBIX CBOICTB reoMeTpuieckux ¢uryp u ¢op-
MYJI IJIsL PEeIIEHUS] TEOMETPUUYECKUX 3a/1a4 M 33/1a4 C MMPAKTUIECKUM COJCPIKAHUEM;



- BJIaJICHHE HAaBbIKaMU MCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IpU PELIEHUH 3a/1a4;

- BJIaJICHNE CTaHJAPTHBIMU NMPUEMAMH PELIEHUS PALIMOHAIBHBIX U HPPALMOHAIBHBIX, [I0KA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUU U
HEPABEHCTB, UX CUCTEM;

- ¢hOopMHUPOBAHHOCTH IPEJCTABICHUHN O MPOLIECcCaX U SABJICHUSX,UMEIOIINX BEPOSITHOCTHBINA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM
MHpE, 00 OCHOBHBIX MOHATHUSAX IEMEHTAPHON TEOPUHU BEPOSITHOCTEN; CPOPMUPOBAHHOCTh YMEHHI HAXOAUTh M OLICHUBATh BEPOATHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUUECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIMYMH;

- ¢(OPMHUPOBAHHOCTD MPECTABICHUN 00 OCHOBHBIX MOHATHIX MaTeMaTUYECKOI0 aHaJIN3a U UX CBOMCTBAaX, BaJlcHHE YMEHUEM XapaKTepHU30BaTh IMOBE-
neHue QyHKINHA, UCTIOb30BaHUE MOIYYCHHBIX 3HAHUM JIJIsl OMUCAHUS U aHAIN3a pPeabHbIX 3aBUCUMOCTEN;

- BJIaJICHUE YMEHUSIMH COCTABIICHUS BEPOATHOCTHBIX MOJEJEH 0 YCIOBHIO 33]]a4i U BBIUYMCIICHUS BEPOSITHOCTH HACTYIICHUSI COOBITUI, B TOM YHCIIE C
npuMeHeHHeM (opMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; UCCIEIOBAHHUE CIIyUaHBIX BEJIHMUUH 110 UX PACTIPEICICHHUIO.

YYEBHO - TEMATUYECKUM IJIAH

10 knacc (anredpa v HaYaJIa MATEMATHYECKOT0 aHAJIN32)

Neri/mt Paznen KomnmdaecTBo yacoB B paboueit
nporpamMme

1 JlelicTBUTEIIbLHBIC YHCIIA 4

2 ParnmonanbHble ypaBHEHHS U HEpaBEHCTBA 9

3 Kopens cremnenu n 6

4 CreneHp N0J0KUTENBHOIO YHUCTIa 8

5 Jlorapudmsr 5

6 [TokazaTenbHble U JorapupMUUECKUE YpaBHEHUS U HEpa- 12
BEHCTBA

7 CuHYC 1 KOCHUHYC yTIja , TAHI'€HC U KOTaHT€HC yIJia 11

8 Tpuronomerpudeckue (GyHKIUM YHUCIOBOTO apryMeHTa 10

9 Tpuronomerpuieckue ypaBHEHUsI U HEPABEHCTBA 7

10 | DnemMeHTHI TEOPUH BEPOSTHOCTH 4

11 | [loBTOpenue 9
HUroro: 85




11 knacc (aaredpa m HayaJIa MaTeMaTH4YeCKOI0 aHAJIN3a)

Ne /i Paznen KonuaectBo vacoB B paboueit
porpaMme

1 IToBTopenue Matepuana 10 kiacca 2

2 Oynknuu. [peaen GyHKIMM 1 HEMPEPHIBHOCTH 12

3 [TpousBoaHas 8

4 IIpumeHeHne npon3BoIHON 15

5 [TepBooOpasHas 1 HHTETpa 8

6 PaBHOCWJIBHOCTb ypaBHEHUH M HEPABEHCTB 4

7 YpaBHEHUSI-CIICCTBUS 4

8 PaBHOCHUIIBHOCTH ypaBHEHUN M HEPABEHCTB CUCTEMAM 5)

9 PaBHOCHIIBHOCTD ypaBHEHUI HA MHOXKECTBaX 3

10 | PaBHOCWJIBHOCTH HEPABEHCTB HA MHOXKECTBAX 2

12 | MeTox MpOMEKYTKOB JIJIsl ypaBHEHHI M HEPABEHCTB 1

13 | Mcnonb3oBaHue CBOMCTB  (DYHKIMI NPH PELLICHUH ypaB- 2
HEHUI U HEPaBEHCTB

14 | Cucrembl ypaBHEHUM C HECKOJIBKUMH HEM3BECTHBIMU 7

15 | IToBTOpEHHE 12
HUroro: 85

I'eomerpust 10 knacc
Neri/rt Pasnen KonnyecTBo yacoB B paboueit
nporpamme

1 AKCHOMBI CTEPEOMETPHUH U UX CBOMCTBA. 2

2 [TapamiensHOCTh TPSAMBIX U TIJIOCKOCTEH 13

3 IlepneHIUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH. 13

4 MHOrorpaHHHKH. 12

5 BexkTopsl B mpocTpaHcTBe 8

6 IToBTOpenue kypca reomerpun 10 knacca. 3
Hroro: ol




I'eomerpust 11 knace

Neri/rt Pasnen KonunuecTBo yacoB B paboueit
porpaMme
1 [ToBTOopenue kypca 10 kimacca. 2
2 MeToa KoOpAMHAT B MPOCTPAHCTRE. 10
3 [umuuap, KOHYC, map. 12
4 OObeMsI Tel. 19
5 [ToBTOpEHME MPH MOATOTOBKE K UTOTOBOM aTTECTAIMH 110 8
TCOMETPHH.
Hroro: 51

COILEPKAHHUE YYEBHOI'O ITPEJIMETA

Aure0pa m Ha4YaJ1a MaTeMAaTHYECKOr0 AaHAJIN3a
10 kiace
[Meablie u gelicTBUTEIbHBIE YHCJIA.
Henumocts nenbix uncen. Jlenenue ¢ ocratkom. CpaBHeHus. Penienne 3a1a4 ¢ 1enoYuCciIeHHBIMA HEM3BECTHBIMH.
[Tonsarue aeiictBuTenbHOrO yncia. CBoiicTBa JEHCTBUTENbHBIX YMCEN. MHOXKeCTBA YKCeNl U ONepaluy HaJl MHOKeCTBaMH yuceln. Jloka3aTreabCcTBO Hepa-
BeHCTB. HepaBeHCTBO 0 cpeiHeM apu(METHIECKOM U CPETHEM T€OMETPUYECKOM JIBYX YHCEI.
[ToouepenHplii 1 OAHOBPEMEHHBIN BHIOOP HECKOJIBKHUX AJIEMEHTOB U3 KOHEYHOTO MHOXKeCTBAa. DOpMyIIbl YKciia IePECTaHOBOK, COYETAaHHM, pa3MeIleHu .
Pemenrie KOMOMHATOPHBIX 33/1a4.
PanuonanbHble ypABHEHUS] M HEPABEHCTBA.
Pannonansubie BeipakeHus. @opmyna 6uHoma HeioToHa, cBOMCTBa OMHOMUHAIBHBIX KO3 dHIMEHTOB, TpeyrodbHUK [lackans, GpopmMynbl pasHOCTH U
CYMMBI CTETICHEHN.
MHoro4seHbl OT OJJHOU MepeMeHHO!. JleneHrne MHOTOWICHOB. JleieHne MHOTOYWICHOB ¢ OCTaTKOM. PaniroHabHbIE KOPHU MHOTOYJICHOB C ETBIMUA KO3 (-
dbunuentamu. Pemenne nensix anredpandeckux ypaBHeHuil. Cxema ['opaepa. Teopema be3y. Uucio kopHel MHOTOUJICHA.
PanmonanbHble ypaBHEHHS! M HEPABEHCTBA, CUCTEMbI pAllUOHATIBHBIX HEPABEHCTB.
Kopensb crenenu n.
IMousitue hyHKIMH, ee 00JIaCTH ONpeeeHus U MHOKecTBa 3HaueHuil. Oyukuust Y = X", e Ne N, ee cBoiictBa u rpaduk. [loHsTie KopHs creneHu N>1 u
€ro CBOMCTBA, MOHITHE aPUPMETHUECKOTO KOPHSL.
CTeneHb NMOJIOKUTEIHHOTO YUCJIA.
[lonsiTHE CTENEHM C palMOHAIBHBIM MOKA3aTeNIeM, CBOMCTBA CTENEHU C PALIMOHAIBHBIM NOKa3areneM. [lonsTue o npenene nocienoBaTenbHOCTH. Teope-
MBI O TIpejieNiax mocliiefoBarenbHocTell. CylecTBOBaHNE Mpeesia MOHOTOHHOW M OTpaHHYEHHOM. Psipl, OeCKOHeUHas reoMeTpruiecKasi IPOrpeccus u ee
cymma. Ywucno e. [Tonarue creneHu ¢ uppanvoHaIbHBIM TTOKazaTeneM. [IpeoOdpa3zoBanne BeIpaXeHUH, COAEpKalTUX BO3BEACHUE B cTeneHb. [loka3aTens-
Hast QyHKIM, ee CBOICTBA U rpaduk.
Jlorapu¢mnbl.



Jlorapugm uucna. OcHoBHOE JorapupmMuueckoe ToxaecTBo. Jlorapudm npousseneHus, YaCTHOTO, CTENIEHH, NEPEeX0o] K HOBOMY OCHOBaHHIO. [lecsaTuy-
HBIN ¥ HaTypabHbINA JorapudMel. [Ipeobpa3zoBanue BeIpakeHH, coaepkamux jorapudmel. Jlorapudpmudeckas GyHKIHs, €€ CBOWCTBA U rpaduK.
IIpocTeiimme noka3zate/jibHbIE U JOrapu(pMUIecKre YPABHEHUS] M1 HEPABEHCTBA METO/bI UX pPelleHH .

[TokxazarenbHble U TOrapu(pMUUECKHE YPaBHEHUS U HEPABEHCTBA M METOJbI UX PEIICHUS.

CHHYC ¥ KOCHHYC yIJIa  YHcJAa.

Panuannas mepa yria. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC MMPOU3BOJIHOTO YIJIa U IeWCTBUTENBHOIO yncia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIe-
CTBO JJIs CUHYca U KocuHyca. [loHaTHs apKCuHyca, apKKOCHHYCA.

TaHreHc m KOTaHreHC yIJa M YucJja.

TanreHc u koTanreHc yria 1 yucia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA JJIsl TAaHTeHca M KoTaHreHca. [IoHsTHe apkTaHreHca u apKKOTaHTeHca.
DopMyJIbl CJIOKEHUS.

CuHyc, KOCUHYC U TaHT'€HC CYMMBbI M Pa3HOCTU ABYX aprymeHToB. ®opmyibl npuBeaeHus. CHHYC U KOCUHYC ABOWHOTO aprymenta. @opMyibl MOJIOBUH-
Horo aprymenTa. IIpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (PYHKIMI B MPOM3BEJCHUS U MPOU3BENCHUS B CyMMY. BhIpakeHne TpUroHOMeTpude-
CKUX (YHKIIMI yepe3 TaHIeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3oBaHyie TPUTOHOMETPUUECKHUX BbIPAKECHUH.

Tpuronomerpuyeckue PyHKIUH YHCT0BOIO ApryMeHTA.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu, NEPUOAUYHOCTH, OCHOBHOM MEPHO/I.

TpuroHomerpuveckne ypaBHeHUs] 1 HEPABEHCTBA.

Pemenne mpocTedmmx TPUTOHOMETPUIECKUX YpaBHEHUM W HepaBeHCTB. OCHOBHBIC CITOCOOBI PEIICHUsI ypaBHEHHH. PeleHne TpUroHoMeTpuIecKnx He-
PaBEHCTB.

JJIeMeHThI TEOPHH BEPOSITHOCTEI.

TabnmuuyHoe U rpaduyeckoe MpeAcTaBIeHUE TaHHBIX. UNCIOBbIE XapaKTEPUCTHKH PSAOB JaHHBIX. DIEMEHTAapHbIC U CIIOXKHBIE coObITHS. PaccMoTpenue
CIIy4aeB U BEPOSTHOCTH CYMMbI HECOBMECTHBIX COOBITHUMH, BEPOSITHOCTH MPOTHUBOIOJIOKHOTIO coObITUs. [loHsATHE 0 He3aBUCHMOCTH cOObITHIA. Bepost-
HOCTb U CTATUCTHUYCCKAA YaCTOTAa HACTYIIJICHUA COGBITI/IH.

IToBTOpEHHE Kypca ajaredOpbl 1 MaTeMaTHYeCKOro anajau3a 3a 10 kiace.

11 kaace

DYHKIUHN U UX I'PaPUKH.

OnemeHnTapHbie GyHkiuu. UccnenoBanue PyHKIUNA ¥ MOCTpOEHNE UX TPaAQUKOB dJIEMEHTAPHBIMU MeTogaMHu. OCHOBHBIE CITOCOOBI MpeoOpa3oBaHus rpa-
duxos. I paguru Gynxyuil, cooeparcawux mooyau. I paguru croxcuvix gyuxyuir*

IIpenen pyHKuMM U HENMPEPHIBHOCTD.

[onsarue npenena ¢pynkunu. OTHOCTOPOHHHUE TpeEsbl, CBOMCTBA MpeaenoB. HempepblBHOCTh (yHKUIMN B TOUKE, HA MHTEpBaje, Ha ompeske. Henpe-
PBIBHOCTB 3JIEMEHTAPHBIX QYHKIMHA. Paspuiensie pynkyuu.
Oo0paTHble pyHKIHNH.

[Tonsitue obpatHoit GyHKIMU. B3aumHo oopamuvie (hynkyuu. Odpamuvie mpucoHomempuyeckue QyHKyuu
IIpousBoanas.

[Tonsitue mpownsBoaHOM. [Ipon3BOIHAS CYMMBI, pa3HOCTH, MPOU3BEICHMS M YaCTHOTO NBYX (QYHKIUN. HenpepvlisHocmv GyHKyuil, UMerowux npouzeoo-
Hy10, oughghepenyuan. IlponsBoaHbie dneMeHTapHbIX GyHKIMH. [Ipon3Boanas cioxHoi GyHKMU. [lpouzsoounas oopamuotl ¢yrnkyuu.
IIpmMeHeHne MPOU3BOTHOIM.



MaxkcumMyM U MUHUMYM (QYHKIUHU. YpaBHEHHE KacaTenbHOi. [Ipubmmkennbie Beraucienus. Teopemsl o cpeonem. Bozpacranue u yobiBaHue (QyHKITHIA.
[Ipon3BoHBIE BBICIIUX MOPSIKOB. Buinykiocms epagura Gyukyuu. Ixkcmpemym GyHKyuu ¢ eOUHCMBEeHHOU Kpumuueckot moykoul. 3aaadd Ha MaKCH-
MyM U MUHUMYM. Acumnmomul. /[pobno-nunetinas ¢pyukyus. [locrpoenne rpadukoB GpyHKININ ¢ IpUMEHEHUEM POU3BOAHON. Popmyna u pso Teiinopa.
IlepBooOpa3Hasi 1 MHTerpaJ

[lonarue nepBooOpa3HOU. 3amena nepemennol u unmezpuposanue no yacmsam. Ilnomans KpuBoauHeRHON Tpaneuuu. OnpeneneHHblid UHTErpai. /lpu-
OnudiCceHHoe 8bluucieHue onpeodenenno2o unmeepana. @opmyna Herotona — JleliOnuma. CBolicTBa OMpeNeeHHBIX UHTErpanoB. [Ipumenenue onpede-
JIEHHbIX UHMEZPAN08 8 2eoMempuyecKux u guzudeckux zaoadax. [lonsmue ougpepenyuanrvrnozo ypasuenus. 3adauu, npusooswue Kk Oud@epeHyuanbHovim
VPAGHEHUSM.

PaBHOCHJILHOCTH YPABHEHUIl U HEPABEHCTB.

PaBHOCUIIBHBIE TPE0Opa30BaHUsl yPAaBHEHUN 1 HEPABEHCTB.

YpaBHeHUusI-CJIeACTBUA.

[Tonsitue ypaBHeHus-cieACTBUS. Bo3BeneHrne ypaBHeHus B yeTHYI0 cteneHb. [loTenuupoBanue gorapudmuyeckux ypaBHeHui. [IpuBenenue mogoOHbIX
4JIeHOB ypaBHeHH. OCBOOOXK/I€HUE YpaBHEHH OT 3HAMEHATeNs. [IpumeHnenue n102apupmuyeckux, mpueoHOMempuieckux u Opyeux Qopmyi.
PaBHOCHJILHOCTH YPABHEHHI U HEPABEHCTB CUCTEMAaM.

Pemienue ypaBHeHuit ¢ nmomonibio cucteM. Ypasuenus éuoa f(a(x)) = f((B(x)). Pemenue HepaBeHCTB ¢ moMoIibio cucteM. Hepasencmesa suoa f(a(x)) >
f((B(x))-

PaBHOCHJIBHOCTH YPABHEHHI HA MHOKECTBAX.

Bo3Benenue ypaBHeHUsI B UETHYIO CTENEHb. YMmHOooceHue ypasnuenus Ha yHxkyuto. Jlocapugmuposanue u nomenyuposanue ypasHeHut, npugeoerue no-
000HbIX UNEeH08, NPUMEHEHUE HeKOMOPBIX opMYIL.

PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX.

Bo3sgedenue nepasencmea 6 yemuyro cmeneHv U YMHOMCEHUE HEPABEHCNEA HA QYHKYUIO, NOMEHYUPOSAHUEe TI02APUPMUYECKUX HEPABEHCMS, NpUedeHUe
NOO0O6HbIX YleH08, npumMeHeHue Hekomopulx ¢opmyn. Hectporue HepaBeHCTBa.

Meroa npoMeKyTKOB /sl YDABHEHH U HEPABEHCTB.

VYpaBHeHHs U HEpaBEHCTBA ¢ MOAYISIMH. MeToJl MHTEpBAJIOB JJIsl HempepbIBHBIX (QyHKIUHN. [Ipn o0yueHun Ha MpoPHUILHOM YpPOBHE paccMaTpUBAIOTCS
0oJee CIOKHBIE yPaBHEHUSI U HEPABEHCTBA.
HUcnonb3oBanue CBOWCTB (YHKUMI Npu pelleHUH YPABHEHUI U HEPABEHCTB.

Hcnonp3oBanue obnacTeld CyIecTBOBaHUSA, HEOTPULATEIBLHOCTH, OTPAaHUUEHHOCTH, MOHOTOHHOCTH M 9KCTPEMYMOB ()YHKIIMH, CBOMCTB CHHYCA U KOCH-
Hyca MMpU PEIICHUN YPAaBHCHUN 1 HEPAaBEHCTB. [I[pUBOIATCS MpUMeEphI pellicHUsT ypaBHECHUH U HEPABEHCTB C UCIOJIb30BAaHUEM CBOMCTB (DYHKITHH.
CucremMbl ypaBHEHHNH ¢ HECKOJbLKUMH HEM3BECTHBIMH.

PaBHOCMIIbHOCTH cucteM. Cucrema-cieacTBre. MeTol 3aMeHbl HEM3BECTHBIX. Paccysicoenus ¢ yucioeblmu 3HAYeHUAMU NPU peueHuy cucmem ypasHe-
HUl. BBO,Z[}ITC}I IIOHATHUA CUCTEMbI ypaBHeHHﬁ, PaBHOCUIIBHOCTU CUCTCM, NPUBOIATCA YTBCPKIACHUSA O PABHOCHUIIBHOCTH CUCTEM IIPHU TCX WJIM UHBIX IIPC-
00pa30BaHMIX, paCCMATPUBAIOTCS OCHOBHBIE METO/IbI PEIICHUSI CUCTEM YPAaBHEHUMN: METO/ MOJCTAaHOBKH, METOJ JIMHEHHBIX MPeoOpa3oBaHMii, METO/ Tie-
pexoJa K CUCTEMC-CIICACTBUIO, MCTOA 3aMCHBI HCU3BCCTHBIX.

PaccmaTpuBaercs pelieHue cucTeM ypaBHEHUHN IIPU MOMOIIN PACCYX ACHUN C YUCIOBBIMU 3HAYCHHUSIMH.

IHoBTOpEeHMe Kypca anredpbl 1 HAYAJI MATEMATHYECKOro aHaan3a 3a 10-11 kiaaccol



I'eomerpus
10 kiace
BBenenue
[Ipenmer crepeomeTpuun. AKCHOMBI cTepeomMeTpun. HekoTopbie cleacTBUs U3 aKCHOM.
IHapanneJbHOCTh NPAMBIX H IJIOCKOCTEH
[TapaniaenbHOCTh NPSIMBIX, MPSIMON U TNIOCKOCTU. B3anMHOE pacnoioeHne ABYX MPSMBIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMs npsiMbiMu. [lapaii-
JIETBHOCTD IIOCKOCTEN. TeTpadap U mapayienenumnen.
IepneHAUKYJSAPHOCTH NPSAMBIX U IIOCKOCTEM
[leprieHAMKYASIPHOCTH NPAMON M TIIOCKOCTH. [leprieHANKYIsAp 1 HAKJIOHHBIE. YTOJI MEXAY MPSIMOM U MIOCKOCThIO. JIByrpanHsiil yroiu. [lepnenaukyisp-
HOCTb IUIOCKOCTEH.
MHOrorpaHHuKH
ITonarue mHororpannuka. Ilpusma. Ilupamua. IlpaBunbHbIE MHOTOTPAHHUKH.
BekTopnbl B npocTpancTBe
[Tonsatue BexTopa B npocTpancTBe. CI0KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yncio. KoMIuianapHbie BEKTOPbI
IHoBTOpenue. Pemenue 3axaq

11 knacc

MeToa KOOPAUHAT B NPOCTPaHCTBE. I BHKeHU S

JlexapTOBBI KOOPJMHATHI B IpOCTpaHcTBE. KOOpAMHATHI TOUKM M KOOPAMHATHI BeKTOpa. Bekropel. Moaynb BekTopa. PaBeHcTBO BekTopoB. ClioxkeHHe
BEKTOPOB U YMHOKEHHE BEKTOpa Ha YUCII0. Yo Mexay Bekropamu. KoopauHatel Bekropa CkanspHoe npousBeieHre BeKTopoB KounHeapHblie BEKTO-
pbl. Paznoxxenue BeKTOpa MO ABYM HEKOJUTMHEApHBIM BekTopaM. KoMrmanapHbie BEKTOpbI. PaznoxeHne no TpeM HEKOMIUTaHApPHBIM BEKTOpaM. Y paBHe-
HUe TI0ckocTH. [[Bmkenus. [IpeobpazoBanue momoous.

Hunaunap, KoHye, mwap

[Tonsitue mumuaApa. [Tnomans noBepxHocty nuauHApa. [lonstue konyca. [lnomanp moBepxHOCTH KOHYca. Y cedeHHBIH KoHyc. Cdepa u map. YpaBHe-
Hue chepsl. B3anmuoe pacnonoxxenue chepsl u mockoctu. Kacarenpnas mnockocTs k chepe. Ilnomans chepsr.

O0beMbI TeI

[Tonsarue 06 o6veme Tena .O0beM NPSIMOYTOIbHOTO Mapauienenuneaa. O0bemMbl mpsAMoN TpU3MbI U HIHHAPa. OO0beMbl HAKIIOHHOM MPU3MBI, TUPAMUIBI
u koHyca. O0beM mapa u miomazab chepbl. OObEMBI IIAPOBOTO CErMEHTA, IAPOBOI'0 CJI0S U IIAPOBOTO CEKTOpA.

IToBTOpenune xkypca reomerpun 3a 10-11 knacent



INEPEYEHDb YYEBHO - METOAUYECKOI'O U MATEPUAJIBHO-TEXHHUYECKOI'O OCHAIIEHUA OBPA30BATEJIBHOI'O
ITPOLOECCA

OcHoBHas1 JInTEepaTypa:

1.

2.

3.

Anrebpa u Hayalila MaTeMaTHdeckoro ananmsa. 10 kimacc: yueOHUK 11 001eo0pa3oBar. yupexaeHui : 6a3oBeiit U npodui. yposuu /[ C.M. Hukomb-
ckuii M.K. Tloranos, H.H. Pemernukos, A.B. llleBkun]. — 11-e m3a. — M.: I[IpocBemenue, 2017. — 464 c.: wi. — (MI'Y — mkoue).-

Anrebpa u Hayalla MaTeMaTH4ecKoro aHanmsa. 11 kimacc: yueOHUK a1t 001eoopa3oBar. yupexaeHui : 6a3oBbii U npodui. yposuu /[ C.M. Hukomb-
ckuit M.K. Tloranos, H.H. Pemernukos, A.B. llleBkun]. — 11-e uzn. — M.: [Ipocsemenne, 2017. — 464 c.: wi. — (MI'Y — mkoze).

Anrebpa 1 Hauaja MaTeMaTH4YeCKOTo aHanu3a. Jlunakrtuaeckue marepuansl. 11 kmacc: 6azoBbiii 1 mpod. yposuu / ML.K. Iloranos, A.B. llleBkun. — 8-
e u3n. - M.: IIpoceemenue, 2014. — 189 c.: win. — (MI'Y — mkore).

. AnreOpa 1 Havajga mMareMaTHueckoro aHanusa. Kaura ans yuurens.l1l xmacc: 6a3oBbiii u npoduin. yposuu: / M.K. Iloranos , A.B. lleBkun.- M.:

[Ipocsemenue, 2012. — 256 c.: ui.

. Anrebpa u HaJyalila MaTeMaTH4ecKkoro ananu3a. Temaruueckue Tectsl. 1 1kmace, EI'D: 6a3oBbiit u npodui. yposau / FO.B. llenenesa. — 2-e uza. [lepe-

pab. - M.: [Ipoceemenue, 2012. — 111 c.: un. — (MI'Y — mkose
I'eometpus, 10 — 11kmaccer: yue0. nis o6meodpazoBar. opranusanuii : 6a3ossiid u yriuy6. yposuu /[ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies
u ap.]. - M.: [Ipoceemenue, 2017— 255 c¢.: un — (MI'Y — mkomne).

. 3uB B.I',, eomerpus. [lunaxtudeckue Marepuanbl. 11 kinace: mocodue mist 001eo0pa3oBar. opranu3anuii: 6a3oBblii u yriryo. yposau / B.I'. 3uB -12-e n3n.-M.:

[poceemienue, 2016. — 128c. c.: wit. — (MI'Y — mikose).

JlonoJHUTeIbHAA JTUTEPATYpa:

1.EI'D. MaremaTuka: TUIIOBBIE DK3aMEHAIMOHHBIC BapUaHTHI: 36 Bapuantos/ mox pea. M.B. fAmenko.- M.: M3natenscTBO «HannonansHoe oOpa3o-
BaHuey, 2017. — 272 c. — (EI'D. ®UIIU — mikose)

2.EI'D. 30 BapuanToB 3amanuii. + 800 momomauTenbHBIX 3anannii yactu 2 (C). Tunosklie TecToBbie 3ananus nof pen. M.B. Smenko. - M.: U3narens-
CTBO «JK3ameHy, uznarenbctso MITHMO, 2016. — 215,[1]c. (Cepust «EI'D. 30 BapranToB. TUIIOBEIE TECTOBBIC 3aJaHU)

3.EI'D. Maremaruka. [IpodunbHbIN ypoBEHB: TUITOBBIE YK3aMEHAITMOHHBIC BapUaHThI: 36 BapuaHToB / oA pena. M.B. Smenko. - M.: U3gaTenbcTBO
«HanuonansHoe o6pazoBanuey, 2017. — 256 c. — (EI'D. ®UIIN — mikone)

4. ET'D. 2017. Maremaruka. ba3oBsiif ypoBeHb. 30 BapHaHTOB THIIOBBIX TECTOBBIX 3aJanuii nof pen. 1.B. Smenko. - M.: M3gaTenbcTBO «IK3aMEeH,
2016. - 167,[1]c. (Cepust «kEI'D. 30 BapranToB. THIIOBBIE TECTOBBIC 3aJaHUS)

5.EI'D-2017. Maremaruka: Camoe MOJHOE W3JaHUEe TUITOBBIX BApUAHTOB 3a/1aHuii Jij1st oarotoBku k EI'D/ aBt.-coct. U.B. SAmenko WU.P.Bricomkmii,
A.C. Tpenanun; nox pegakuueit A.JI. Cemenona, U.B. Smenko. — M.: ACT: Actpens, 2014.

6.Maremaruka. [lonroroBka k EI'3-2017. YueOHO—TpeHUPOBOUYHBIE TECTHI: yueOHO—TpeHHpoBOoUHOE Tocodue ¢ CD — npunoxxerunem/ [lox pegakuueit
@.®. JIsicenko, C.}O. Kynabyxosa. — PoctoB - Ha —[lony: Jlernon — M, 2011.

HNuTepHer-pecypcen:

1. Iudpossie odpazoBarenbubie pecypesl (LIOP) k yueOnukam nzaarenscrsa "MHueMo3unHa" pecTaBieHsl Ha caiite http://school-collection.edu.ru/
2. www.math.ru MHTepHeT - noaaepKka yuuTeneil MaTeMaTuKy , MaTepUalibl JJIsl YPOKOB, ouIHanbHble TOKyMEHThl MUHHCTEpCTBA 00pa30BaHUs U

HayKH, HE0OX0uMBbIE B paboTe.


http://school-collection.edu.ru/
http://www.math.ru/

w

10.

11.

12.

13.

WWW.it-n.ru Cetb TBOPYECKUX yIHUTEIICH.

www.etudes.ru_ Maremarndeckue 3Tioabl. Ha caiiTe mpejacTaBieHbl 3TIObI, BBITOJHCHHBIC C MCIIOJb30BAaHHEM COBPEMEHHON KOMITbIOTEpHOH 3D-
rpaduKy, yBIEKaTeIbHO U MHTEPECHO PACCKa3hIBAIOIINE O MATEMATHKE U €€ TIPHIIOKECHUSX.

www.problems.ru_basa maHHbIX 3a/1a4 110 BCEM TeMaM MIKOJbHONW MaTeMaTHKU. 3aadu pa3OuTHI 10 pyOpHUKaM u CTereHu ciaoxuocTH. Ko Bcem 3a-
JadaM TIPUBEICHBI PEIICHHUS.

www.golovolomka.hobby.ru_TomoBomomku mjst ymMHBIX Jrozeii. Ha caiite MOXKHO HaiTH MHOTO 3a7a4 (JIOTHYECKUX, HA B3BEIIMBAHUS U Jp.), BapHa-
UM Ha TeMy KyOuka PyOuka, snekrponusie Bepcun kHur P. Cmamnuana, M. Tapanepa, JI. Kapposuia, Benenus 3ansatuid, mpueMax paboThl Ha ypo-
Kax.

www.college.ru/mathematics MaremaTrka Ha moprane «OTKPBITHIH KOUIEMK ». MOKHO HAWTH y4eOHBIH MaTepuall 10 Pa3IuYHBIM pa3jeiaM Ma-
TEMaTHUKHU.

www.int-edu.ru_MHCTUTYT HOBBIX TeXHOJIOTHI. Ha caiiTe MOKHO 03HAKOMHTBLCS C MPOAYKIIUEH, ITpeiaraeMoit THCTUTYTOM, HAalIpuMeEp, IporpaM-
mamu «KuBas cratuctukay, «ABtol pad», pa3BuBarole-o0yJaronieii HacToIbLHON Urpoil «Jlomu u 1podbu» u ap.

school-collection.edu Enunas komtekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://www.center.fio.ru/som - merogndyeckre peKOMEHIAIIMH YUUTEITIO-TIPEAMETHUKY (TIPEACTABICHBI BCE IKOJIBHBIC TPEIMEThI). MaTepuabl 1ist
CaMOCTOATENbHON pa3pabOoTKH MPOo(UILHBIX MPOO U aKTUBU3AIMH Mpoliecca 00yIeHHS B CTAPIIICH MIKOJIE.

http://www.edu.ru - LleHTpanbHbIi 00pa30BaTEIBHBII MOPTA, COACPKUT HOPMATHBHBIC JJOKYMEHTHI MHHUCTEPCTBA, CTaHAAPThI, HHHOPMALIUIO O
MIPOBEJICHUE IKCIIEPUMEHTA, cepBep MH(GOPMallMOHHON oIep KKK EAMHOr0 rocy1apcTBEHHOTO SK3aMeHa.

http://www.intellectcentre.ru — caiir wu3marensctBa «MHTEmnekT-LleHTp», TIEe MOXHO HAWTH Y4eOHO-TPEHHMPOBOUHBIE MaTEpPHAIbI,
JIEMOHCTpPAIIMOHHBIC BEPCHHU, OaHK TPEHUPOBOYHBIX 3aJIaHUII C OTBETAMH, METOANYECKHE PEKOMEHIAIIMU U 00pa3Iibl PeICHUI

http://festival.1september.ru/ - caiit u3narenbcTBa « 1CEHTAOPs», TIe MOKHO HAaUTH y4eOHO-TPEHHPOBOYHBIC MaTepUalibl, pa3pabOTKU YPOKOB y4H-
TEJEH.

MaTtepunanbHO-TeXHHYECKOE OCHAIIEHUE : KOMITBIOTED, TPOEKTOP, IPUHTEP, MOOUIILHBIN KI1acC


http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.intellectcentre.ru/
http://festival.1september.ru/

KoHTposbHO-U3MepHuTeIbHbIE MATEPHUAJIBI
KonTtpoabnbie padorsl no reomerpuu 10 xi:
Kontponbnas pabora Nel
Axcuomsl crepeomeTpur. BzanmMHoe pacnoyioxkeHue npsiMbIX , IPSIMOM U MJIOCKOCTH.
1. IIpssmbie a u 6 nepecekarores . [Ipsimast ¢ sBIsieTCA CKpeuIMBaromencs: ¢ npsMon a . Moryt i npsi-
MbI€ 6 U ¢ OBITh MapaIeIbHBIMH.
2. Ilnockocte a mpoxoaut uepe3 ocHoBanue AJl tpamenmu ABCJL . M u N- cepennnbl 60KOBBIX CTOPOH
tpaneruu. a) lokaxure , uto MN// a , 6) Haiigure AJl, eciu BC=4cm , MN=6¢cMm.
3. [Ipsimass CJI mpoxoaut uepe3 BepmnHy Tpeyroibauka ABC u He nexut B miockoctd ABC. E u F — ce-
penunsl otpe3skoB AB u BC . a) [lokaxute , uto CIl u EF — ckpemuBatomuecs npsimsie . 6) Haiinure yron
mexay npsmeimu CJ1 1 EF | ecn <JICA =60°.

Kontponbnas padota No2
Bapuanr 1

1. Jlansl mapannenabHble IIOCKOCTH o U P. Uepes Touku A U B miiockocTu npoBeneHbl napajiieIbHbIE Mps-
MBbI€, IEpECEKaroIINe MI0CKOCTh B B Toukax A1 u Bi. Haiinure Ai1B1, ecmu AB=5cm.
2. BepHO, 4TO MJIOCKOCTH MapajuiesibHbI, €CIIM MpsiMasd, Jexanias B OHOW MIIOCKOCTH, TapajuiesibHa APYroi
MIJIOCKOCTH.
3. JIBe mI0CKOCTH MapauIeIbHBI MEXAy coOoi. M3 Touku M, He nexaieid Hi B OJHOM U3 TUIOCKOCTEH, HU
MEXy IIOCKOCTSIMU, ITPOBE/ICHBI JABE MPSIMBIE, IEPECEKAIONINE 3TU INIOCKOCTH COOTBETCTBEHHO B TOUKAX
Ai1u Az, B1 m Bo. U3BectHO, uTo MA1=4cM, B1B2=9cMm, A1A>=MB1. Haitnure MA2 u MBo.
4. TlocTpouTh ceueHue,
MpoXoJsliee Yepe3 JTUHUU U TOUKH,
BBbIJICJICHHBIE Ha yepTexe (puc. 1).
5. Peopo kydba ABCJIA1B1C1/11 paBHO 2cm. Haiinure paccrostaue mexay npsmbiMu AB u B/l

Kontponbnas padota Ne 3
[lepneHUKyASIPHOCTD MPSMBIX U MJIOCKOCTH.

1.JluHBI CTOPOH NIPSAMOYTOJIbHUKA paBHBI 6 U8 cM. Uepes Touky O nepecedyeHus ero AuaroHaiei mposeze-
Ha nipsimast OK , neprieHukyssipHast ero miockoctd . Haliiure paccrosaue ot Touku K 10 BepuiuH npsimo-
yroJibHUKa , eciii OK=12cwm.
2. lnunsl cropoH TpeyroybHuka ABC cootBeTcTBeHHO paBHbl : BC=15¢cm, AB=13cM, AC=4cm. YUepes cro-
pory AC TIpoBeieHa IIIOCKOCTh S , COCTABIIAIONIAs C IIIOCKOCTRIO JAHHOTO TpeyroiapHuka yrom 30 °,
Haiinure paccrostuue ot BepuiHbl B 10 mimockocTu S.

Kontponbnas padora Ne 4

MHororpanHuku

1. OcHOBaHME MPSIMON MPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTamMu 6 u 8cMm. Haiitu miomans 60-
KOBOU MOBEPXHOCTH MPHU3MBI , €CIIU €€ HanOoubiasi 00KOBasi TpaHb KBaAparT.
2. BokoBoe peGpo MpaBUIIbLHON YETHIPEXYTOJIBHON TUPaMHUIBbl PAaBHO4CM B 00pa3yeT ¢ MIOCKOCTBI0 OCHO-
BaHUs mUpamMuzbl yron 45°,
a) HallIUTe BBICOTY IMHUPaMHUJIbI
6) Haiinute rutomaas 60KOBOM MOBEPXHOCTH MUPAMHUIBI
3. Pe6po mpaBmibHOTO TeTpadapa JIABC paBno a . [locTpoiiTe ceueHue TeTpadapa , MpoXosiiee Yepes
cepenuny pebpa A mapamnensno miockoctu [IBC , 1 HaiiiuTe MIIOMIAIL 3TOTO CEUCHUSI.

Konrponsnas pabora Ne 5
1. Jan mpsmoyronbabiid TpeyroibHUK ABC ¢ runoreny3oii AC=13cm u katetom BC= 5cm. Otpesok SA
=12cM, - nepneHauKyssap k miockoctu ABC .
a) Haiinure / AS+SC+CB/,  0) Haitaute yroa mexay npsamoit SB u mimockoctsio ABC.
2. B npaBuibHON 4ETHIPEXYrOJIbHON UpaMHIE OCHOBAaHUS paBHAa § 2 ,a JBYXI'PaHHBIN yroJj IIpu OCHOBA-
HHUM PaBEH 60° . Haiiure mromap moIHOM MOBEPXHOCTH MUPAMUJIBI.
3. [Moctpoiite ceuenue kyoa ABCJIA1B1C1/11 , mpoxoasmeli depes Bepmuny [l u cepenunnl pedep AA1 u
A1Ba.



