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. Ilnanupyembie pe3yJbTaThl 0CBOCHHS
yueOHOro kypca marematruka 10-11 kiaaccax.
OcBoenue yueOHOTrO npeamera «MaTeMaTuka» JOIDKHO 00ecleunBaTh JOCTH)KEHUE HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs CIETYIOUIMX JHYHOCTHBIX, METAlpPEIMETHBIX M IPEIMETHBIX
00pa30BaTENIbHbBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3VYJIBTATHI
JIMuyHOCTHBIE pPE3yNbTaThl OCBOGHHUS NPOTrpaMMbl ydueOHOro mpenmera «MaTeMaTHKa»
XapaKTepU3yIOTCS:
I'pascoanckoe ochumanue:
c(OPMUPOBAHHOCTHIO TPAXKIAHCKOH IMO3UIMN 00YYaIOIIErocst KaK akTHBHOTO U OTBETCTBEHHOTO
YJieHa  POCCHICKOro  oOIIecTBa,  MPEICTaBIEHWEM O  MaTeMaTHMYeCKMX  OCHOBax
(GYHKIIMOHMPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TpakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTaMH B
COOTBETCTBUH C MX (DYHKIMSAMH U HA3HAUCHHEM.
Ilampuomuueckoe socnumanue:
Cc(OPMUPOBAHHOCTHIO POCCHICKON T'paXKJaHCKOW HICHTHYHOCTH, YBAXCHHUS K MPOIUIOMY H
HACTOAIICMY pOCCHfICKOfI MaTEMAaTUuKH, ICHHOCTHBIM OTHOIICHUEM K JOCTHIXKCHUAM pOCCI/If/'ICKI/IX
MaTEeMaTUKOB M POCCUHCKON MaTE€MaTHYECKOHM INKOJIBI, K UCIIOJIB30BAHUIO 3TUX JOCTHKCHUH B
JIpYTUX HayKax, TEXHOJIOTHUSX, cpepax SKOHOMHUKH.
ﬂyxoeHo-HpaecmeeHHoeo B80CNUMAHUA.
OCO3HAHHMEM JTyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa; chopMHUPOBaHHOCTHIO HPABCTBEHHOTO
CO3HAHMSA, YTUYECKOTO IOBEJCHHUS, CBSI3aHHOTO C NPAKTUYECKUM HPUMEHEHHEM JIOCTHIKEHUH
HAYKHU U JIESTEIbHOCTHIO YIEHOT0; OCO3HAaHUEM JIMYHOTO BKJIa/Ia B TIOCTPOCHUE
YCTOWYMBOTO OYIYIIETO.
Odcmemuueckoe gocnumanue:
JCTETHYECKUM OTHOIIEHHEM K MHpY, BKIIOYash 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, PACCYKJICHUN; BOCIIPUUMYUBOCTHIO K MaTeMaTUYECKUM AaCIIEKTaM
Pa3IUYHBIX BU/IOB UCKYCCTBA.
Qu3uueckoe gocnumanue:
Cc(OPMUPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMaTH4eCKUe 3HAHUS B MHTEpEecax 37A0pOBOTO M
Oe3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO (370pOBOE
NUTaHue,cO0alaHCUPOBAHHBIA PEXUM 3aHATUHA M OTIbIXA, peryisipHas Qu3nueckas akTUBHOCTD);
(1)I/I3I/I‘~I€CKOFO COBCPUHICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-OS)IOpOBI/ITCJ'II:HOf/'I
JeSITeIbHOCTBIO.
Tpyoosoe socnumanue:
TOTOBHOCTBIO K TPY/Y, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K pa3lInyHbIM chepam
pohecCHOHANBHOM JeSTENIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKONW U €€ MPUJIOKEHUSIMHU, YMEHUEM
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyaymiell mnpodeccu U pealn30BBIBATE COOCTBEHHBIE
JKU3HEHHBIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHIO H
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PCIICHUHU MMPAKTUYICCKUX 3a1a4 MaTeMaTHYECKOHN HaITpaBJICHHOCTH.
Dxonocuyeckoe socnumanue:
C(bOpMHpOBaHHOCTBIO 9KOJIOTHYECKOMN KYJIBbTYPHI, IIOHUMAaHHUEM BIIMSHUSA COITMaJIbHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHME MNPUPOAHON M COIMAIbHOW Cpefbl, OCO3HAHHEM
r00abHOTO  XapakTepa JKOJOTMYECKHMX  MpoOJieM; OpHEeHTaleld Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHMU Ui pelIeHMs 3a/1ad B 00JIACTH OKpYXKarolleil cpeipl, MIIaHUpOBaHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEIACTBHM JJISI OKPYKAIOIIEH CPEIBI.
L]ennocmu HayuHo20 NO3HAHUA
c(OPMHPOBAHHOCTEI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOLIECTBEHHOW TMpaKTHKH, IOHMMAaHUEM MaTeMaTHYecKOoW Hayku Kak chepbl
YeJI0BEUECKOMN JACATCIIbHOCTH, DTAIIOB eé Pa3BUTHUA U 3HAYUMOCTHU OJId pa3BUTHUA HUBUIU3ALUUN;



OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKH M MaTeMAaTU4YECKOW KyJIbTYypOoW KaK CpPEJCTBOM I103HaHUs
MUPA; TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO U UCCIIENOBATEIBCKYIO NEATEIbHOCTD
MHAWBUAYAJIBHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertamnpenMeTHble pe3yNbTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro mnpenmera «MaTemaThka

XapaKTepU3yIOTCS  OBIAJACHUEM  YHHUBEPCAIbHBIMU  IIO3HABATEIBHBIMH  JCHCTBUIMM,

YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMH, YHHMBEPCAIbHBIMU PErYJISITUBHBIMU

NEUCTBUSIMU.

1) VYHuBepcaJlibHBbIC ITO3HABaTEIbHBIC JCHCTBHs, oOOecreunBalOT (opMHpOBaHHE 0a30BBIX

KOTHUTHBHBIX ITIPOIIECCOB 00yYaromuxcsi (OCBOCHHE METOJOB IO3HAHHS OKPYXKAIOIIEro MHpA;

HNPUMEHEHHE JIOTHUECKHX, UCCIIEIOBATEILCKHIX OIepannii, yMeHuid padoTaTh ¢ HHpOpMAaIHeH).

baszosvie nocuueckue oeticmeus:

e BBUIBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHYECKHMX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXAy MOHATUAMH; (HOPMYIUPOBATh ONPEACICHUS IOHATHIA;
yCTaHABJIMBATh CYHIECTBEHHBIH NMPH3HAK KiacCU(UKALWU, OCHOBAHUS JUIA OOOOIIECHHS U
CPaBHEHHUs, KpUTEPHUU IIPOBOJAUMOIO aHAJIN3A;

® BOCIPUHHUMATH, (HOPMYIHpPOBaTH M NPeOoOPa30BHIBATH CYXKICHHS: YTBEpAMTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

®  BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U NPOTUBOpedus B (pakrax,
JAHHBIX, HAOJIOAEHUSAX U YTBEPXKICHMSX; IpelylaraTb KPUTEpUU JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUI;

e JlenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTebCTBA MaTEMAaTUUECKUX YTBEPKIAEHUH (IpsSMbIe U OT
IIPOTUBHOI0), BBICTpaMBaTb apryMEHTallMl0, IPUBOJUTH IPUMEPHl U KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

e BBIOMpATH CIIOCOO perieHust yueOHo# 3aaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEICHUS,
BbIOMpaTh HanboJIee MOAXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basosvie uccnedosamenvckue oeticmeusi:

® CIOJIB30BaTh BONPOCHI KaK HCCIENOBATENIbCKUM MHCTPYMEHT MO3HaHUA; (GOPMYyIHUPOBATH
BOIPOCHI, (PUKCHPYIOIIKME MPOTUBOpEUnE, MpodiieMy, YyCTaHaBIMBAaTh MCKOMOE U JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UILINI0, MHEHHE;

® T[POBOJUTH CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHUYecKoro 00beKTa, BJICHUs, IPOIecca, BBIIBICHHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMU, IBJICHUSIMH, ITPOLIECCaAMU;

®  CaMOCTOATENIbHO (popMysIHpOBaTh OOOOIIEHHS U BBIBOABI MO pe3ysbTaTaM MPOBEAEHHOTO
HaOJIOICHUs, MCCIIEOBAaHUS, OLEHUBATh JOCTOBEPHOCTb IIOJIyUEHHBIX pE3yJbTaTOB,
BBLIBOJIOB M O0OOIIEHU;

® [IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOILECCA, a TAK)KE BBIIBUraTh IPEAIOJIOKEHUSI O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Paboma c ungopmayueti:

®  BBIABIATH Ae(UIMUTH MH(POPMAIIUK, JTaHHBIX, HEOOXOIUMBIX U OTBETAa HA BOMPOC U JJIS
pELIeHNUs 3a1a4H;

e BbIOMpaTh HMHPOPMAIMIO M3 HCTOYHMKOB  PAa3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HHPOPMAIMIO DPA3IUYHBIX BHUJIOB U (HopM
IIPEJICTaBJICHHUS];

® TPYKTYpHpOBaTh MHGOPMAIUIO, IPEICTABISATh €€ B pa3IU4HbIX (OopMax, UIUTFOCTPUPOBATH
rpaduyecku;

e OIICHWBaTh HAA&KHOCTh HMH(OpPMAIMM TIO  CaMOCTOATENBbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSM.



2) VYHuBepcaJibHble KOMMYHUKAaTHUBHBIC JCWCTBUS, OO0ECIeYMBAIOT C(HOPMUPOBAHHOCTH

COLMAJIBHBIX HABBIKOB 00YUYaIOLIUXCSI.

Obwenue:

e BOCIPUHMMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBUM C YCIOBUSAMH MU LEISAMHU
OOLIEHMS; ICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaThb IOACHEHMs 10 XOAY pEIIeHUs 3a7ayd, KOMMEHTHPOBATh IOJyYCHHBIH
pe3yibTar;

e B XozAe OOCYXJEHHs 3aJaBaTb BOIPOCHI 10 CYLIECTBY OOCYXIa€MOH TeMbl, IPOOIEMBI,
pelraeMoil 3agauu, BBICKa3blBaTh MJCH, HAllEJICHHbIE HA IIOUMCK PEILEHHs; CONOCTaBIIAThH
CBOM CYXKIEHMS C CY)KICHUSMHU JIPYTrUX YYaCTHMKOB JHallora, OOHApYyKUBATh PAa3jIUyUE U
CXO/ICTBO ITO3ULIMIA; B KOPPEKTHOM hopMe popMynupoBaTh pa3HOIIAcHs, CBOM BO3PAXKEHUS;

® [IPEACTaBIATh pE3yJbTaTbl PEUIEHMs 3alayd, SKCIIEPUMEHTA, HUCCIIECJOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3aJady TNpPE3CeHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

® [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBUIYAIbHOM paboThl mpu
pelieHUH y4yeOHBIX 3ajay; NPUHUMATh 1eJlb COBMECTHOM JesTEIbHOCTH, IUIAHUPOBAThH
OpraHM3alMl0 COBMECTHOM palboThl, pacnpeaensiTh BHUIbl paboOT, JAOroBapUBaThCH,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

e y4YacTBOBaTh B TPYNIOBHIX (hopMax paboTbl (0OCYX)IeHHsS, OOMEH MHEHUH, «MO3TOBBIC
LITYPMbI» U MHBIE); BBIIOIHITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JEHCTBUS C
JIPYTUMH 4I€HAaMH KOMaH/bl; OL[EHMBATh KAaue€CTBO CBOErO BKJaJa B OOIIMN MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

3) VYHuBepcalbHbIC PEryJSTHBHBIC ICHCTBUS, O00ECIEYUBAIOT (HOPMUPOBAHHE CMBICIOBBIX

YCTaHOBOK U JKM3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopeanuzayus:

®  COCTaBJIAATh IUIAH, AJITOPUTM pELIEHMs 3aJauM, BBIOMPATh CHOCOO pEleHUs ¢ Y4ETOM
UMEIOUIUNXCS  pPecypcoB M COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTUpOBaTh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4éTOM HOBOW MH(pOpMAaLIUU.

CamoxoHmpons.

e  BJIAJETh HaBbIKAMM [103HABATENbHOMN pedieKCHN Kak OCO3HAHUs COBEPILAEMbIX NEHCTBUN U
MBICIIUTENIBHBIX TPOLIECCOB, HX pPE3YyIbTaTOB; BIaJeTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yibTaTa pelleHrs MaTeMaTHUeCcKOH 3a1auu;

® [IpPEABHUJETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTHh IIPH PEILIEHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

®  OIICHMBATh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBHIM, OOBSICHATh MPUUMHBI JOCTHXKEHUS
WIM HE JOCTHXKEHMSI DPEe3yJlbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY, /1aBaTh OLEHKY
npUOOPETEHHOMY OTBITY.

I[MPEAMETHBIE PE3VYJIBTATHI

IIpeomemnule pe3yabTaThl OCBOSHUS yU€OHOI 0O MpeiMeTa:

Matemaruka 10-11 knacc (6a30BbIif ypoBeHbB)

HasBanue Y4eHuk (BBITYCKHUK) HAYIHTCS Y4eHuK (BbITYCKHUK) TOTYIHT
paznena BO3MOKHOCTh HAyUUTCS

Auredpa u
HayaJja
MaTeMaTH4YecK
0ro aHaJM3a




T
DJIEMEHTBI OnepupoBath Ha 6a30BOM YPOBHE - Onepupoeamb2 NOHAMUAMU.:
TeopHu MOHATUSMU: KOHEYHOE MHOXKECTBO, KOHeuHoe MHOIHCeCmeE0, 91eMeHm
MHOXKCCTB I DJIEMEHT MHOKECTBA, IIOJIMHOKECTBO, MHOJICECMEd, NOOMHOIHCECMEO,
MaTeEMaTHYECKO
V repeceuenye u 0GbeHHERNE nepeceuerue u 00veouHeHue
M JIOTMKH MHOINCECMB, YUCTO0BbIE MHONHCECMEBA
MHOKECTB, YHCJIOBbIE MHOKECTBA Ha - .
. . HA KOOPOUHAMHOU NPAMOT, OMPE30K,
KOOPJIMHATHOM MPSIMOH, OTPE30K, UHMepean, nOTYUHMEPSan,
HHTEPBAT; NPOMEHCYMOK C 8bIKOJIOMOU MOUKOL,
OTepupoOBaTh Ha 6a30BOM YpPOBHE epaguueckoe npedcmasieHue
MOHSATHAMH: yTBEP/KACHHE, MHOICECME HA KOOPOUHAMHOU
OTPUIIAHHUE YTBEPKICHUS, UCTUHHBIC naocrocmu,
Y JIO)KHBIE YTBEPKACHUS, IPUIHMHA, —  Onepuposams nOHAMUAMU.
N o VymeepacoeHue, OmpuyaHue
CJICJICTBHE, YACTHBIN CITy4ai 00IIero
VMBEPAHCOCHUS], UCHUHHDBLE U JIOJHCHBLE
YTBEPKICHUA, KOHTPTIPUMED;, YMEepocoOeHUsl, NPU4UHA, Clle0Cmaue,
HaxXOUTh MEPECCUCHNC 1 yacmuwlil Cyyail 0ouezo
00bETMHEHUE JIBYX MHOXECTB, VIMBEPAHCOCHUS!, KOHMPIPUMED,
MPEICTaBICHHBIX rpapuecKy Ha —  Npogepsamb NPUHAOTIEHCHOCTb
YHCIIOBOH PAMOIA; 27leMeHma MHONCECM8Y;
CTPOUTH HA YUCIIOBOW NMPAMOM —  HAxoOumb nepeceyenue u
IOMHOKECTEO THCIIOBONO 00veouHenue MHOMCeCmE, 6 MOM
. yuce npedCmasiieHHbIX 2paguiecku
MHO’KECTBA, 3aIaHHOE TIPOCTEUIITIMH . .
HA YUCA080U NPAMOU U HA
yC/IOBUAMM, KOOPOUHAMHOU NAOCKOCTU;
PACIIO3HABATH JIOKHBIC YTBEPIKACHHA, | —  pyogodums dokazamensivie
OINMOKHM B PACCyKICHUSX, B TOM paccysicoerus 051 000CHOBaAHUS
YHCJIE C UCIOIB30BAaHNEM UCTHUHHOCIU YINBEPHCOCHUU.
KOHTPIIPUMEPOB.
B nosceonesnoii scusnu u npu uzyyeHuu
B nosceomnesnoil sicusnu u npu usyuenuu Opyeux npeomenos:
Opyeux npeomemos: —  UCNOABb306AMb YUCIO8bIE MHONCECMEU
HCIIONB30BaTh YHCIOBBIE MHOKECTBA Ha Koop()unamftou npAmMou u Ha
Ha KOOPAMHATHON IPAMOii s KOOPOUHAMHOU NAOCKOCIU OJis1
OTUCAHUS PEALHBIX TIPOLIECCOB ONUCANUA pEATbHBIX NPOYECCos U
SBIICHUIA, A6NEHUU,
MPOBOJIUTH JIOTUUYECKUE PACCYKICHUSI | — nposooums 00KasamelbHole
B CUTYyalUsIX IOBCETHEBHOM KU3HU Paccydicoens 6 CUumyayusx
N0BCEOHEGHOU HCUZHU, NPU PeUUeHUU
3a0ay uz Opy2ux npeomMemos
Yucaau OnepupoBaths Ha 6a30BOM YPOBHE —  C80000HO Onepuposamv NOHAMUAMU.
BBIPAXKEHUS MOHATHIMH: IIEJI0€ YUCIIO, JETUMOCTE yenoe 4ucio, 0euUMOCmb Yucel,

4uces1, OOBIKHOBEHHAsI IPOOb,
JeCATUYHAs IPOOb, pallMOHAIbHOES
YHCII0, MPUONMMKEHHOE 3HAUCHHE
YHUCIIa, YacTh, J10JIsI, OTHOIICHHE,
MIPOLIEHT, MOBBIIIICHUE U TIOHIKEHUE
Ha 3aJaHHOE YHUCJIO MPOLICHTOB,
MacIiTao;

OIepUpOBaTh Ha 0a30BOM YPOBHE

00bIKHOBEHHASL OPOOb, 0eCAMUUHAS
0pobb, PaYUOHAIBHOE YUCITO,
npUOIUNCEHHOE 3HAUEHUE YUCA,
yacmo, 005, OMHOULEHUE, NPOYEHM,
noevluenue u NOHUdICeHUue Ha
3A0AHHOE YUCTO NPOYECHMOS,
macwmao,

NpUBOOUMb NPUMEPHL YUCETL C

! 3HCCL M Jajiee: pacrio3HaBaTh KOHKPETHBIC IIPUMEPHI O6IIII/IX IIOHSITUH I10 XapaKTCpHbIM MMPU3HAKAM, BBITIOJIHATH
HeﬁCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTCﬁmHMH CBOMCTBaMU HOHHTHﬁ, KOHKPCTU3NPOBATh IMIPUMEPAMU

o0111e ITOHSTHS.

2 311ech U 1alee; 3HATh ONPe/IeICHHE OHATHS, YMETh MOSCHATH €r0 CMBICI, YMETh HCIIOIb30BATh OHATHE H €r0
CBOMCTBA NP POBEAECHUH PACCYKAECHUH, PEILICHUH 3a/1a4.




MOHATHSIMU: JIOTapu(pM gucia,
TPUTOHOMETPHUYECKasi OKPY>KHOCTb,
rpajycHas Mepa yria, BeITUdruHa
yriia, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUUIECKOU OKPY>KHOCTH,
CHHYC, KOCUHYC, TAHT€HC U KOTaHTEHC
YTII0B, UMEIOIINX PON3BOIBHYIO
BEIUYUHY;

BEITIONHATH apH(METHIECKIE
IEUCTBUS C LEJILIMUA 1
palMOHaIbHBIMU YUCIIAMH;
BBITIOJIHSITH HECIIOKHBIE
peoOpa3oBaHUS YHUCIOBBIX
BBIPKEHHH, COJIEPKAIIUX CTEIICHN
YHCe, TIN0O KOPHU U3 YUCEIT, JIN0O
norapuMbl 9MCeT;

CpaBHHUBATh pallMOHATBHBIC YHCIIa
MEXTy COOOM;

OIICHWBATh M CPAaBHUBATH C
paIoOHATBHBIMH YHCIIAMU 3HAUYEHUS
LIEIBIX CTENEHEN Yncen, KOpHEn
HAaTypaJbHOM CTEIIEHH U3 YUCEl,
sorapu()MoB YHCeN B MPOCTHIX
ciryJasx;

M300pakaTb TOYKaMHU Ha YHCIOBON
MIPSIMOH TIeITbIe U palliOHAIbHBIE
qHca;

M300paxkaTh TOYKaMHU Ha YUCIIOBOM
MPSIMOH TIeJTbI€ CTETICHH YHCEeN, KOPHH
HaTypallbHOW CTENICHH U3 YHCeT,
JIOTapuUQMBI YHCET B POCTHIX
CITydasx;

BBITIOJTHSITH HECIIOKHBIE
npeoOpa3oBaHus ENbIX U IPOOHO-
paIoOHATBHBIX OYKBEHHBIX
BBIPAKCHUH;

BBIpaXKaTh B MPOCTEHIIINX CITyYasix U3
PaBEHCTBa OAHY TIEPEMEHHYIO Yepe3
Apyrue;

BBIYUCIISITH B IPOCTBIX CIyYasx
3HAYEHUS YUCIOBBIX U OYKBEHHBIX
BBIp)KEHHUH, OCYLIECTBIISSA
He00XOINMBIE TTOACTAHOBKHU 1
npeoOpa3oBaHUS;

n300paXkaTh CXeMaTU4eCKU YroJl,
BEJIMYMHA KOTOPOT'O BBIPAXKCHA B
rpajaycax;

OLIEHMBATH 3HAKH CUHYCa, KOCUHYCA,
TaHTeHCa, KOTAHreHCa KOHKPETHBIX

3A0aHHBIMU CBOUCMBAMU OENUMOCTIU;

—  onepuposamv NOHAMUAMU. 102apudm
yucna, mpueoHOMempu4ecKkdst
OKPYIHCHOCTD, PAOUAHHASL U
2padycHas mepa yana, elutuna yaid,
3a0aHH020 MOYKOU HA
MPUSOHOMEMPUUECKOU OKPYICHOCU,
CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOWUX
NPOU3BONILHYIO 8EIUYUHY, YUCIA € U T,

—  GLINONHAMYb apumMemuyeckue
deticmeusl, couemas ycmmuoie u
nUCbMeHHble npuembl, NPUMEHSA NPU
HeobXo0uMoCmu GulyUCIUmMeNbHble
ycmpotuicmea,

—  HAaxooumv 3HAYeHUsI KOPHA
HAMypanibHOU CMeneHu, Cmenetu ¢
PAYUOHATbHBIM NOKA3AMENEM,
no2apughma, ucnonb3ys npu
HeobXo0uMoCmu GulyUCIUMENbHbIE
ycmpotucmea,

—  NOIb308AMbCA OYEHKOU U NPUKUOKOU
npU NPAKMUYecKux pacuemax;

—  NpPoBOOUMb NO U3EECHHBIM
Gopmynam u npasuiam
npeobpazosanus 0YKEeHHbIX
BbIPAdCEHUL, BKIIOUAIOWUX CIENeHU,
KOPHU, 102apupmul u
mpu2oHoMempuiecKue QyHKyuu,

—  HAX0OUMb 3HAYEHUsL YUCTIOBIX U
OYKBEHHBIX BbIPANCEHUIL,
ocywecmensis Heodxooumbie
NOOCMAHOBKU U NPEOOPAZ0BANHUSL,

—  U300padcamv CxeMamuyecku y2eoi,
BENIUYUHA KOMOPO2O GbIPANCEHA 8
2paodycax unu paouanax;

—  UCHONb308aMb NPU PeUlenul 3400y
MAabIUYHbLE 3HAYEHUS]
MPUSOHOMEMPUYECKUX DYHKYULL
Venos;

—  GLINONHAMb NEPEBOO GeNUHUHBL Yead
U3 paouanHoll mepul 8 2padyCcHyIo u
obpamHo.

B nogceonegnoti scusnu u npu uzyyenuu
opyaux y4eOHbiX npeomemos.
—  GbINONHAMb OCUCMBUSL C YUCTOBbIMU

OaHHBIMU NPU peuteHuY 3a0ay
NpaKmu4ecKo2o xapakmepa u 3a0ay
U3 PA3IUYHBIX 001acCmel 3HAHU,
UCNONL3YS NPU HeOOX0OUMOCmU




YTJIOB.

B nosceonegnou srcuznu u npu uzyuenuu

Opy2ux yueOHbIX NPeOMemos:
BBITIOJTHSTH BRIYUCIICHUS TIPH
PEIICHNY 33134 TIPaKTUYECKOTO
XapakTepa;

BBITIOJTHATH MMPAKTHIECKHUE PACUETHI C
HCIIOTH30BaHUEM TIPH
HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHAIOB U BEIYHCIUTEITBHBIX
YCTPOMCTB;

COOTHOCHUTH PCaJIbHBIC BETUUNHBI,
XapaKTEPUCTHKH 00BHEKTOB
OKPY>KafoIero Mupa ¢ ux
KOHKPETHBIMH YHCJIOBBIMU
3HAYCHUSMU,

KCIIOJIb30BaTh METOJIbI OKPYTJICHUS,
MPUOJIVDKEHUS ¥ IPUKUAKH IIPH
pEIIeHNN MPaKTUIECKHX 3a7ad
IIOBCEIHEBHOM JKM3HHU

CHpagouHble Mamepuaivl u
BLIMUCTUMENbHBIE YCINPOUICBA,
OYeHUBamy, CpAGHUBAMb U
UCNONIL308AMb NPU PEUleHUU
NPAKMUYECKUX 3a0ay YUCI08ble
3HAYEHUs. PeanbHbIX 6eTUYUH,
KOHKpemHble YUCI08ble
Xapaxmepucmuxu 06bexmos
OKpyHcaowezo Mmupa

YpaBHeHUs U
HEpaBEHCTBA

Pewate nuHeliHble ypaBHEHUS U
HEpaBEHCTBA, KBaIpaTHEIE
YpaBHEHHS;

pemars JorapuGMuIecKue
ypaBHenus Buza l0g , (bx +c)=dwu
npocTeiiiime HepaBeHcTBa Buaa 10g 5
x<d,

pelaTh Moka3arebHbIe YPaBHEHHUS,
Brga a>"=d (rze d MmoxHO
NPE/ICTaBUTH B BUJE CTEIICHH C
OCHOBaHHEM a) U POCTEHIIINe
HepaBeHcTBa Buaa a <d (raoed
MOJKHO TIPE/ICTABUTh B BHJIE CTETICHU
C OCHOBaHHEM a);.

NPUBOANTH HECKOJIBKO IPUMEPOB
KOpHEHN mpocTeHIero
TPUTOHOMETPUYECKOTO YPaBHEHHUSI
BHJA: Sin X =4a, CoSX=a, tgx=a,
ctg X = a, rae a — Tabau4HOe
3HAYCHHE COOTBETCTBYIOMICH
TPUTOHOMETPUYECKOH (HYHKLIUH.

B nosceonesrnoil ocusnu u npu usyyenuu

opyaux npeomemos.

COCTaBJIATh U PellaTh YpaBHEHUS H
CHUCTEMBbI YPaBHEHHUH TPU PEIICHUN
HECJIOXKHBIX MTPAKTHYECKUX 33]1a4

Pewams payuonanvuule,
NOKA3amenvHvle U 102apu@dmudecKue
VPABHEHUsL U HEPABEHCMEA,
npocmeuuiue UppayUoHAIbHbIE U
Mpu2oOHOMempuyecKue yYPaeHeHusl,
HEePAaseHCmed U ux CUCTHEMDbI,
UCTIOTB3068Ab MEMOObL pelteHUs
ypasgHenull.: npugedeHue K Uy
«NpousBedeHUe PAeHO HYI0» UIU
«HaACMHOe PABHO HYTIOY», 3AMEHA
nepemMenHbIX;

UCTIOTB306AMb MEMOO UHMEPBATIO8
0711 peuteHusi HepageHCms,
UCNONIL306AMb 2PAPUUECKUTE MEMOO
07151 NPUOTIUINCEHHO20 PeUleHUs.
VPABHEHUT U HEPABEHCNG;
uzobpasicams Ha
MPULOHOMEMPUYECKOU OKPYICHOCU
MHOHCECMBO peuieHUli NPOCeuuux
MPUSOHOMEMPUYECKUX YPABHEHULL U
Hepasencms;

BINOIHAMb OMOOP KOPHEll YPasHeHUll
WU petenuti HepageHCma 8
coomeemcmeuu ¢ OONOIHUMETbHLIMU
VCAOBUAMU U O2PAHULCHUIMU.

B nosceonesnoii scusnu u npu usyyenuu

opyaux y4eOHblX npeomemos.
COCMAISIMb U peulams YPAGHEHUs,




cucmemul YPAGHEHUI U HEPABEHCMBA
npu pewieHuy 3a0a4 Opyeux y4eonvix
npeomemos;

UCNONIL306AMb YPAGHEHUS U
Hepagencmea 0t ROCMPOEHUsL U
UCCe008ANUsL NPOCMEUULUX
MAMeMamu4eckux mMooeell peaibHblX
cumyayutl uiu NPUKIAOHBIX 3404y,

yMemb UHMEPNPEMUPOBaAmb
NOTYYEeHHbII NPU PeleHul YPAGHEH s,
HEepPAaseHcmea Uiy CUcmembvl
pe3ynpmam, oyeHusams e20
npasoonooodue 8 KonmeKkcme
3A0AHHOU PeanbHOU CUMyayuu Ui
NPUKIAOHOU 300aYu

DyHKIMU U
rpaduku

OmnepupoBaTs Ha 6a30BOM yPOBHE
MOHATHSMH: 3aBUCHMOCTb BEJIMYUH,
(GyHKUUS, apryMeHT U 3HaUCHHE
(hyHKIIMH, 007aCTh OTpEICTICHHS U
MHOX€ECTBO 3Ha4eHUH QyHKINH,
rpaduK 3aBUCUMOCTH, Tpaduk
(dhyHKIIMH, HYTH QYHKINH,
MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
BO3pacTaHue Ha YUCIOBOM
MIPOMEKYTKE, YObIBAHNE HA YUCIIOBOM
MIPOMEXYTKe, HAauOOJIbIIIee U
HauMeEHbIlee 3HaYeHne GpyHKIuu Ha
YHCIIOBOM IIPOMEKYTKE,
nepuouyueckas QyHKIHs, IEPHOT;
OIIepHUpOBaTh Ha 6A30BOM YpOBHE
MOHATHSIMU: TIpsiMasi U oOpaTHas
MIPOIOPIIMOHATBHOCTH JIMHEWHAs,
KBaJpaTH4Hasl, JJorapupmMuyecKas u
noKaszarenbHast QYHKIIH,
TPUTOHOMETPUYECKUE (DYHKIINY;
pacno3HaBath rpaduku
AJIEMEHTAPHBIX (GYHKIHA: TIPSIMOH 1
00paTHO# MPOMOPIMOHATILHOCTH,
JINHEUHOM, KBaPAaTUYHOM,
Jiorapu(MUYECKON U MOKa3aTeIbHON
(yHKUUH, TPUTOHOMETPHUUECKUX
(hyHKITHIT;

COOTHOCHUTH Ipa(pvKH 371€MEHTaPHBIX
(hyHKIMI: TpsMoi U 00paTHON
MPONOPIUOHATIBHOCTH, TMHEHHOM,
KBaJIpaTHYHOM, JIOTapuPMHIECKON 1
MoKa3aTenbHON QyHKUNH,
TPUTOHOMETPUYECKUX QYHKLUH ¢
(hopMynamu, KOTOPEIMH OHH 33JIaHBI;
HaXOJUTb IO rpauKy NPUOTKEHHO

Onepupoeamv ROHAMUIMU:
3a6UCUMOCTb BETUYUH, (DYHKYUSL,
apeymenm u 3Havenue QyHKyuu,
001acmb onpeoeneHUs: U MHOMCECBO
3HaueHull yHKYUU, epapux
3A8UCUMOCIU, 2PAPUK DYHKYUU, HYIU
DYHKYUL, NPOMENCYMKU
3HAKONOCMOSAHCMEA, 803PACMAHUE HA
YUCTOBOM NPOMeEdICYHIKe, YOblBaHUue
HA YUCTOB0M NPOMEIICYNIKE,
Hauboabee U HauMeHbUlee 3HAYeHUe
DYHKYUU HA YUCTIOBOM NPOMEICYIKE,
nepuoouieckas QyHKyus, nepuoo,
YemHasl U Heuemnas QYyHKyuu,
ONepUPOBaAmMs NOHAMUAMU: NPIMAST U
00pamHasi NPONOPYUOHATLHOCHIDY,
JUHEHAs, K8aOpamu4Has,
JI02apuhMuiecKas u NOKA3amenbHas
yHKYUU, mpucoHOMempUHecKue
dynxyuu;

onpedensamp 3HayeHue GyHKyuu no

SHAYEHUIO aAPSYMEHMA NPU PA3IULHBIX
cnocobax 3a0anust (PyHKyuu,;

cmpoums epaghuku u3y4eHHoix
Gynxyuil;

onucwl8amo o 2papuxy u 6
npoOCmetuux ciy4asx no gpopmyne
noseodenue u ceoticmea Qyukyutl,
HAxXo0umn no epaguxy Qynxyuu
HaubobUiUe U HAUMEHbLUUE
3HAYeHUs;

cmpoumv 3cKu3 epaguxa Gyukyuu,
V0081emBOpsiOuell NPUEEOEHHOMY
Habopy yciosutl (RpoMedNcymKu
603pacmanus/yovians, 3HaueHue
@yHKYUU 8 3a0aHHOU MOYKe, MOYKU




3HauCHUs (PYHKLIUH B 3aJTaHHBIX
TOYKAX;

—  OIpenensiTh Mo rpaduKy CBOHCTBA
¢GyHKUIMY (HYJIH, TPOMEXKYTKH
3HaKOMOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HAaUOOJBIINE U
HaMMEHBIINE 3HAYCHUS H T.I1.);

—  CTpOUTH 3CKH3 rpaduka QyHKITHH,
YIIOBJIETBOPSIIONIEH IPUBEACHHOMY
Habopy ycioBuil (IPOMEKYTKH
Bo3pacTaHus / yObIBaHUS, 3HAUCHUE
(YHKLIWY B 3aJaHHON TOYKE, TOUKH
AKCTPEMYMOB H T.]1.).

B nosceonesHoil scusHnu u npu uyueHuu
Opyaux npeomemoas:

—  OIpenensTh Mo rpauKkaM CBOHCTBA
peabHBIX TPOLIECCOB U
3aBUCUMOCTEHN (HaubobIue 1
HAMMEHBIINE 3HAYCHHS, TPOMEXKYTKU
BO3pacTaHus 1 yObIBaHUS,
MPOMEKYTKHU 3HAKOIIOCTOSHCTBA U
T.1L.);

—  HMHTEpIPETUPOBATH CBOHCTBA B
KOHTEKCTE KOHKPETHOU
MNPaKTUYECKON CUTYyalluu

IKCMPEMYMO8, ACUMNIMOMbI, HYIU
Qpyuryuu u m.o.);

pewams ypasHeHus, npocmetiuiue
cucmemvl ypasHeHuil, UCNOIb3Ys
ceoticmea GyHKYull u ux epaguxos.

B nosceonesnoti scuznu u npu usyd4eHuu

Opy2ux yueOHbIX NPEeOMemos:
onpeodensimob no epaguxam u
UCTIOTB306AMD 0151 PEULeHUS]
NPUKIAOHBIX 3a0a C80UCMEad
PEAIbHBIX NPOYECcos U
3asucumocmeli (Hauboavuiue u
HauMeHbuue 3Ha4eHUs, NPOMeNCYmKU
803pacmanus u yovl8anus GyHKyuu,
NPOMEINCYMKU 3HAKONOCHOSHCMEA,
acumMnmomol, nepuoo u m.n.);
UHMEPRPEeMUpOB8ams CEOUCMEA 6
KOHMeKCme KOHKPEeMHOU
NPAKMUYEcKol CUmyayuu,
onpeoensims no epapuram
npocmeuuiue XapaKkmepucmuxu
nepuooUecKUX NPoYeccos 8
Ouo02UL, FIKOHOMUKE, MY3bIKE,
paouocssnsu u op. (amniumyod,
nepuoo u m.n.)

DJ1eMEHTEI
MaTeMaTHYeCcKo
ro aHaJu3a

— OmnepupoBatb Ha 0a30BOM YpOBHE
MOHSATHSIMU: TIPOU3BOIHAS PYHKIIMU B
TOUKE, KacaTelnbHast K rpaguky
(GyHKINY, TPOU3BOIHAS (QYHKIINY;

—  OIpenensiTh 3HAYeHUE ITPOU3BOIHOM
(hYHKITH B TOYKE O U300paKESHHIO
KacaTeJIbHOH K rpaduKy,
HPOBEJACHHON B 3TOM TOUKE;

— pelIaTh HEeCJIOXKHBIE 3a/1a41 Ha
MPUMEHEHHUE CBA3U MEKAY
MPOMEKYTKaAMU MOHOTOHHOCTH U
TOUYKaMH SKCTpeMyMa (pyHKIHH, ¢
OJIHOM CTOpPOHBI, U IIPOMEKXYTKAMU
3HAKOIIOCTOSHCTBA U HYJISIMH
MTPOM3BOIAHOMN 3TOH (PyHKIINHU — C
JIpyTOoM.

B nogceounesnotl scusnu u npu uzyyenuu
opyaux npeomemos.
—  TOJIL3YSACh TpaUKaMu, CPaBHUBATh

CKOpPOCTH BO3pacTaHus (pocrTa,
MOBBIIICHHMSI, YBEJIUYCHHUS U T.I1.) UM
CKOpoCTH yObIBaHUS (TIaICHUS,
CHIDKEHUS, YMEHBIIICHUS U T.11.)

Onepupoeams NOHAMUAMU:
NpoOU3B0OHAsL PYHKYUU 8 MOUKE,
KacamenvbHas K epaguxy yHkyuu,
npou3800Has QYHKYUU,

BHIMUCAAMb NPOU3BOOHYIO OOHOUIEHA,
MHOOUNIEHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,
BbIYUCTAM NPOUZBOOHDLE
9eMEeHMAaPHBIX PYHKYULL U UX
KOMOUHAYUU, UCTIONb3YS CNPABOYHbLE
mamepuansl;

Uccne0068ams 8 NPOCMEUUUX CIYYasAX
@DYHKYUU HA MOHOMOHHOCb,
Haxooums HauboIbuUe U
Haumenbuiue 3HaveHus QyHKyul,
Ccmpoums epagpuKu MHO2OUIEHO8 U
npocmeiuux payuoHatbHbiX QYHKYULL
€ UCNOTb30BAHUEM annapama
Mamemamuiecko2o aHaiusa.

B nosceonesnoii scusnu u npu usyyenuu

opyaux y4eOHblX npeomemos.
peutams NPUKIAoHble 3a0ayu U3

buonoeuu, usuky, Xumu,




BEJIMYHMH B PEAIbHBIX MPOIIECCax;

—  COOTHOCHTb TPaUKH PeabHBIX
MPOIIECCOB U 3aBUCHMOCTEN C UX
OTMCAHUAMH, BKITFOUAIOIIIHMH
XapaKTEPUCTUKH CKOPOCTH
u3MeHeHus (OBICTPBIN POCT, MITABHOE
MTOHIKEHUE H T.IL.);

—  HCIOJIb30BaTh rpa KU peaTbHBIX
MPOLIECCOB ISl PEIICHHST HECIOKHBIX
MPUKJIAJHBIX 33/1a4, B TOM YHCIIE
ompeessis mo rpaguky CKOpOCTh
X0/1a mporiecca

IKOHOMUKU U OPYeUX NPEOMEMO8,
CBA3aHHbIE C UCCTIe008aAHUEM
Xapakmepucmux peaibHbIx
npoYeccos, HaxOHcOeHUeM
HAUOOILUIUX U HAUMEHBLUUUX
3HAYeHUll, CKOPOCMU U YCKOPEHUs U

UHMeEPNPemuposams NOIy4eHHble
pe3yibmanbl

Craructuka u
Teopus
BEPOATHOCTEM,
JIOTHKA U
KOMOHMHATOpHKa

— OmnepupoBaTh Ha 6a30BOM YpOBHE
OCHOBHBIMH OIHCATEITbHBIMH
XapaKTePUCTUKAMH YHCIIOBOTO
Habopa: cpenHee apupMeTUIeCKoe,
MeauaHa, HanOoJIbIIee U
HAMMEHBIIICS 3HAUCHHS;

— olepupoBaTh Ha 0a30BOM YpOBHE
MOHATHSIMHU: YacTOTa U BEPOSTHOCTD
COOBITHSA, CITy4alHBIA BBIOOD, OTIBITHI
C PaBHOBO3MOXKHBIMH
3IIEMEHTAPHBIMHU COOBITHAMH;

—  BBIYHUCIATH BEPOATHOCTHU COOBITHI Ha
OCHOBC I1OoJACYCTa YHCJia UCXOJ0B.

B nosceoneenoi srcusnu u npu usyvenuu
Opyeux npeomemoas:
—  OIIEHWBATH ¥ CPABHUBATDH B MPOCTHIX

CIIy4asx BEpOSITHOCTH COOBITHI B
peaIbHOM KU3HY;

— YHUTaTh, COMOCTABIATh, CPABHUBATD,
HWHTEPIIPETUPOBATH B IPOCTHIX
Clly4yasix peaJibHble JaHHbIC,
npe/cTaBiIeHHbIE B BU/E TaOIHII,
auarpamm, rpagukoB

Hmems npeocmasnenue o
OUCKPEMHBIX U HeNPepPblEHbIX
CHLYYAUHBIX ENUYUHAX U
pacnpeoenenusx, 0 He3agUCUMOCTU
CHLYYAUHBIX BENUYUH,

uMems npedcmaegieHue o
Mamemamudeckom OHCUOAHUU U
oucnepcuu CIy4aiHbix GeNUUUH;

umems npedcmasieHue o
HOPMANILHOM pacnpeoenenuu u
npumMepax HopMaibHO
pacnpeoenenblx CIyuauHblX GelUdUH,
NOHUMAMb CYMb 3aKOHA OONLUIUX

yucen u 8b160pOUHO20 Memood
UsMepeHUss 6epOSMHOCHel;

umems npedcmasienue 00 YCiosHOU
6EPOSIMHOCIU U O NOJIHOUL
6EPOSIMHOCIU, NPUMEHSIND UX 8
peutenuu 3a0ay;

uMemb NPeOCmMAaBIeHUe O BANCHBIX
YACMHBIX 8UOAX pACnpedeneHUll U
NPUMEHND UX @ PeuleHul 3a0ay;
umems npedcmagieHue 0 KOppeisyuu

CAVYAUHBIX GeIUYUH, O IUHEUHOU
peepeccul.

NOBCEOHEBHOU HCUZHU U npu uzyiyenuu

Opyaux npeomemos:

BbIYUCTAMY UTU OYEHUBAMD
8EPOSIMHOCMU COOLIMUTL 8 PEATbHOT
HCUBHU,

8610UpaMb NOOX00AUUE MEMOODL
npedcmasnenus u 0opabomxu
OGHHbBIX,

yMemb peuams Hecl0xCHble 3a0au
Ha npumMenenue 3aKOHA OOTbULUX
yucen 6 COYyUOI02UU, CMPAaxo8anull,
30pABOOXpareHUlU, obecneyeHuu
bezonacnocmu HaceneHus 8
Ype3sbIUALHbIX CUMYAYUAX




TekcToBnIic 3aJa4dyn

Pemate HecI0KHEBIE TEKCTOBBIC
3aga4u PasHbIX THUIIOB;
AHAJIM3UPOBATH YCJIOBHUC 3aaa4u, IIprU

HEOOXOAMMOCTH CTPOUTH IS €
pelIeHUsT MaTEMaTHIYECKYI0 MOJICTb;

[IOHUMATh ¥ UCIOJIb30BaTh IS
peleHus 3a1a4u nHPOPMaIHIo,
MIPEICTaBICHHYIO B BUJIE TEKCTOBOM U
CHUMBOJIBHOM 3aIIMCH, CXEM, Ta0JIuIl,
Jrarpamm, TpaKoB, pUCYHKOB;
JEHCTBOBATH 10 AJITOPUTMY,
COJeprKallleMyCs B YCIIOBUU 3a/1a4H;
HCIOJIb30BaTh JJOTMYECKHE
paccyXAeHus Npy PelIeHUH 3aJ]auu;

paboTaTh ¢ U30BITOUHBIMU
YCIIOBHSIMH, BHIOUpAsi U3 BCE
nH(pOpMaIuy, TaHHBIE, HEOOXOIMMbIE
JUISL peLIeHNs 33/1a9H;

OCYILECTBIIATH HECTIOXKHBIN IIepedop
BO3MOXXHBIX PEIICHU, BEIOUpas U3
HUX ONTHMaJIbHOE M0 KPUTEPHSIM,
chOpMYJINPOBaHHBIM B YCIIOBHH;

AHAJIM3UPOBATh U UHTEPIPETHUPOBATH
MOJTydYeHHBIE PEIICHHUS B KOHTEKCTE
YCIIOBHS 3a/1a4M, BEIOUPATh PEIICHUS,
HE TIPOTHBOPEUAIINE KOHTECKCTY;
pemiaTe 3a7a9u Ha pacdeT CTOMMOCTH
MTOKYTIOK, YCIIYT, TIO€3/I0K U T.IL.;
pelIaTh HECIOKHBIC 3a/1a4H,
CBSI3aHHBIC C J0JICBBIM Y4acTUEM BO
BIIaIeHUN GUPMOH, TIPEIPUATHEM,
HEJIBH)KUMOCTBIO;

peliaTh 3ajaun Ha MPOCThIC
MIPOLIEHTHI (CHCTEMBI CKUIOK,
KOMHUCCHH) ¥ Ha BEIYMCIICHUE
CJIOKHBIX TIPOIEHTOB B Pa3JIUYHbIX
CXeMax BKJIAJIOB, KDEJAUTOB U UIIOTEK;
peliaTh NPakTUYSCKUE 3a1a4H,
TpeOYIOIINE UCTIOIH30BAHUS
OTPHUIIATETHHBIX YMCEI: Ha
oTIpe/ieNIeHHe TeMIepaTyphl, Ha
OIpeIC/ICHHUE MOJIOKEHUS Ha
BPEMEHHOH OCH (110 HaIIeH 3pBI U
TI0CJIE), Ha IBIDKCHHUE JCHEKHBIX
cpencTs (Ipuxoj/pacxon), Ha
OTpeieNICHHE TITyOUHBI/BBICOTHI U
T.IL;

KCIIOJIb30BATh IMOHSATHE MacIiTada
JUTSL HAXOXKJICHUS! PACCTOSIHUH | JUTHH
Ha KapTax, [JJaHaX MECTHOCTH,
IIaHAX TIOMENICHUH, BRIKPOUKAX, PU

Pewamys 3a0auu pasnvix munos, 8
MoM yucie 3a0a4il NOBbIULEHHO
mpyoHoCmi,

8b10UPAMb ONMUMATLHBIL MEMOO
Pewenst 3a0ayu, paccmMampugads
PaznuyHble Memoobl;

CMpounms Mooeb peuleHus 3a0a4u,
npPOBOOUMb OOKA3AMENbHbIE
paccyscoenus;

peutams 3a0auu, mpedyouue
nepebopa 8apuanmos, npogepKu
yenosutl, 8b100Pa ONMUMATBLHO20
pesyrvmama,

AHATUZUPOBAMD U
UHMEPNPEMUpo8ams pe3yibmamaul 6
KOHmeKcme yCosust 3a0ayu,
6bIOUpamMb peulenusl, He
npomueopeyaujue KOHMeKCmy,
nepesooums npu peuleHul 3a0a4u
unghopmayuio u3 00HoU Gopmul 6
opyey10, UCROL3YS NPU
Heobx00umMocmu cxemul, maobauybl,
epaguxu, ouazpammul;

NOBCEOHEBHOU HCUZHU U NPU U3VUEHUU
Opy2aux npeomemos:
pewams npaKmuyeckue 3a0ayu u
3a0ayu U3 Opyeux npeomMemos




paboTe Ha KOMIBIOTEPE U T.II.

B nosceoneenoil scusnu u npu usyuenuu
Opyeux npeomemoas:

—  pemrath HECJIOKHBIC MPAKTHYECKUE
3a]1a4H, BO3HUKAIOIIHE B CUTYAIUSIX
[IOBCEHEBHOM KU3HU

I'eomerpus

— OmnepupoBatb Ha 6a30BOM ypOBHE
MOHATHSIMU: TOYKa, IpsAMas,
IUIOCKOCTH B IPOCTPAHCTBE,
HapaieasHOCTh U
HNEPHEHIUKYISIPHOCTD NPSIMBIX U
TUIOCKOCTEW;

— pacno3HaBaTh OCHOBHBIEC BUJIBI
MHOTOT'PaHHHUKOB (TIpPHU3Ma,
MUpaMHJIA, IPSIMOYTOJIbHBIN
napajuresNienuIes], Kyo);

— u300paxkaTh u3ydaembie GUTyphI OT
PYKH ¥ C IPUMEHEHUEM MPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

— nmenaTh (BRIHOCHBIC) TIIOCKHE
YEepPTEIKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJI CBEPXY,
cOOKy, CHU3Y;

—  U3BJIEKaTh UHPOPMAIIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUUECKUX
¢urypax, npeacTaBICHHYIO Ha
YepTexkax v pUCyHKax;

— TpUMEHATH Teopemy [ludaropa npu
BBIYUCIICHUHN 3JIEMEHTOB
CTEPEOMETPHUYECKHX PUTYD;

—  HaxoJUTh 00BEMBI U IJIOMIAIH
MOBEPXHOCTEN IPOCTEHIINX
MHOT'OI'PaHHUKOB C IPUMEHEHHEM
opmyu;

— pacmo3HaBaTh OCHOBHBIE BUABI TEI
BpalieHus (KOHyC, IWIAHAD, cepa u
map);

—  HaxoJUTh 00BEMBI U IJIOMIAIH
MOBEPXHOCTEN MPOCTEHIINX
MHOT'OI'PaHHUKOB U TeJl BpaIlleHHs C
MPUMEHEHUEM (POPMYIL.

B nogceounesnotl scusnu u npu uzyyenuu
opyaux npeomemos.
—  COOTHOCHUTH aOCTpaKTHEIC

TCOMCTPUUCCKUC MOHATHUA U (baKTBI C
PCaJIbHBIMU ) XNU3HCHHBIMU 00beKTaMHu
" CUTyallusIMU,

—  HCIIOJIb30BaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX T'€COMETPHUYCCKUX

Onepuposamv ROHSMUIMU: MOYKA,
npsAMas, NIOCKOCHb 8 NPOCMPAHCIEe,
napanierbHoCms U
NEePREeHOUKYISIPHOCHb NPSIMbBIX U
niockocmeri,;

NPUMEHSMb O] PeuleHUst 3a0ay
2eomempuieckue gaxmol, eciu
VC08USL NPUMEHEHUSL 3A0AHbL 8 A6HOU
dopme;

peutams 3a0ayu Ha HAX0HCOeHUe
2e0MEMPUYeCcKUx GeIUUH no
00pa3yam unu arzopummam;

oenams (8bIHOCHbLIE) NAOCKUE
yepmenicu U3 PUCYHKO8 0ObEeMHBIX
Queyp, 6 mom uucie pucosams Guo
c8epxy, cOOKy, Cmpoums cedeHus
MHO202DAHHUKOG,

U381IeKAMb, UHMEPNPEMUPOBAMb U
npeoopazo8vleams UHPOPMAYUIO O
2eoMempuiecKux guzypax,
NPeOCMAasIenHyI0 Ha YePMedHcax,
NPUMEHAMb 2eoMmempuyeckue haxmol
07151 pewierus 3a0ay, 8 MoM ucie
nPeOnonazarowux HeCKOJIbKO U0
pelenus,

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
nPAMBIX U HAOCKOCMEl 8
npocmpancmae;

Gpopmynuposams ceolicmea u
npusHaxku ueyp;

doKaszvleams ceomempuiecKkue
YMEEePHCOeHUs,

61a0emb CMaHOapmHoU
Kraccughuxayuetl
NPOCMPAHCMBEHHBIX puzyp
(nupamuovl, npu3MbL,
napanienenuneovt);

HAxo0umv 0bveMbl U NA0UWAoU
NOBEPXHOCMEl 2e0MeMPULECKUX Ml
¢ npuMeHeHuem Gopmy;
BLIYUCTIAMND PACCMOSHUS U Yelbl 8
npocmpancmae.

B nosceonesnotl sxcuznu u npu uzyueHuu




¢Guryp 1i1st peeHns TUMOBBIX 3a/1a4
[IPAaKTUYECKOr0 COJECPIKAHUs;
COOTHOCHUTH IIOLIAIM TOBEPXHOCTEH
TeJ OTMHAKOBOW (POPMBI Pa3InIHOTO
pasmepa;

COOTHOCHUTBH 00BEMBI COCYI0B
OJIMHAKOBOW (POPMBI Pa3INIHOTO
pasmepa;

OLIEHUBATh (JOPMY NPABUIIBLHOTO
MHOTOTpaHHHUKA MOCTIE CIIUJIOB,
CpPE30B U T.II. (OIpeAesATh
KOJINYECTBO BEPLINH, peOep U rpaHeit
MOJTy4Y€HHBIX MHOTOTPaHHHUKOB)

Opy2ux npeomemos:
UCNOIb306AMb CEOLICMEA

eeomempudeckux Queyp 0ns peuteHus
3a0ay npaKmu4ecKo2o xapakmepa u
3a0ay uz opyeux obnacmeti 3HaHUllL

Bexropsr n OnepupoBath Ha 6a30BOM YPOBHE Onepuposams noHAMUAMU
KOOpIWHATHI B MOHATHEM JACKapTOBBI KOOPIMHATHI B deKapmosbl KOOPOUHAMbL 8
HPOCTPaHCTBE IIPOCTPAHCTBE; npoCmMpancmee, 6eKmop, Mo0Yyib
HaXOJUTh KOOPJMHATHI BEPIIUH Ky0a 6exmopa, paseHcmeo 6eKmopos,
H MPAMOYTOJIBHOTO NapaJUICIIEIINAIIE A KOOPOUHAMbl 6eKMOpa, Y201 MENCOY
BEKMOPAMU, CKATIAPHOE NPOoU3EedeHUe
6EKMOPO8, KONNUHEAPHbIE BEKMOPbL,
HAxXo0ums paccmosiHue mexcoy 08yms
MOUKAMU, CYMMY 6EKMOPO8 U
npouseeoenue 6eKmMopa Ha YUcio,
V207l MeHcOy BeKMOPAMU, CKANAPHOE
npouseederue, packiadbl8amy
BEKMOP NO 08YM HEKOJTUHEADHBIM
8EKMOpaAM;
3a0aeams NiOCKOCMb yPaGHEHUEM 8
0eKapmosoli cucmeme KoOpoOuHam;
pewams npocmeuiuiue 3a0a4u
86e0eHUeM BeKMOPHO20 bazuca
Hcropust OnuceIBaTh OTAEIbHBIE BBIAAOIIAECS Tlpeocmasnsims 6K100 8bI0AIOUIUXCSL
MaTEMaTHUKH pe3yabTaThl, MOJIYYEHHBIE B XOA€ Mamemamuxkos 6 pazeumue
Pa3BUTHS MaTeMaTUKU KaK HayKH; MAMemMamuKy U UHbIX HAYUHbIX
3HATh IPUMEPBI MATEMATHIECKUX obracmei;
OTKPBITHH U UX aBTOPOB B CBSI3U C HROHUMAMb POTb MAMEMAMUKY 8
OTEYECTBEHHON U BCEMUPHOMN passumuu Poccuu
HCTOpHUEH;
[MOHUMATh POJIb MAaTEMAaTUKH B
pazsutuu Poccun
Merozst [IprMeHsTh U3BECTHBIE METOIBI IPU Hcnonvszosams ocHogHble Memoobl
MaTeMaTHKH dokazamenbcmed, npo8oOUMb

PEIIeHN CTaHIaPTHBIX
MaTeMaTUYECKUX 3aJ1aY;

3aMeuaTh U XapaKTepru30BaTh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH B
OKpY>Karollel A1eCTBUTENIbHOCTH;
MIPUBOJIUTH IPUMEPHI
MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJE, B TOM YHUCIIE
XapaKTepHU3YIOINX KPacoTy U
COBEPILIEHCTBO OKPYXAIOLIETO MUpa U
MPOU3BECHUN UCKYCCTBA

00Ka3amenbCmeo U bINOTHAMY
onpoesepicerue;

NPUMEHSAMb OCHOGHbIE MEMOObl
PeeHUss MameMamuyeckux 3a0ay;
Ha OCHOBE MAMeMamu4ecKux
3aKOHOMeEpHOCmEl 8 NPpUPooe
Xapakxmepuzo6ams Kpacomy u
COBEPULICHCINGO OKPYHCAIOU,E20 MUPQ
U npou3seOeHuUll UCKYCCBaA;
NPUMEHAMb Npocmenuiue
npoSpaMMHbLE CPedcmsed U




INIEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembsl npu peuteHuu
Mamemamu4eckux 3a0ay

Il. Conep:xxaHue yueOHOro npeaMera:

Maremartuka 10-11 xmacc (6a30BbIif YPOBEHB)

Haszpanue paznena

Copeprkanne pasfena

Anredopa u
HayvaJja
MaTeMaTH4eCKOTo
aHajau3a

DJIEMEHTHI TCOPHH
MHOKECTB U

MaTeMaTU4eCcKOi

JIOTUKH

Hucna u IToBTOpeHue. Pemenue 3anau ¢ UCTIOAb30BAaHUEM CBOMCTB YUCEN U CUCTEM
BBIPKCHHUS CUHCIICHUS, JETUMOCTH, TOJICH U YacTell, MPOIICHTOB, MOAYJIEH uncen. Pemenue

3a/1a4 ¢ UCIOJIb30BAHUEM CBOMCTB CTEIEHEN U KOPHEU, MHOTOUJICHOB,
peoOpa3oBaHUil MHOTOYJICHOB U IPOOHO-PAIlMOHATIBHBIX BRIPAKEHHIH.

Crerens ¢ IeHMCTBUTEILHBIM II0KA3aTEIEM, CBOMCTBA CTCIICHH.

Pewienue 3amay ¢ ucnonb30BaHUEM I'pagyCHON Mepbl yria. Moaysp 4uciia U ero
CBOICTBA.

Tpuronomerpuieckast OKpyKHOCTb, paduarnnas mepa yeia. CuHyc, KOCUHYC,
TaHI€HC, KOMAaH2eHC POU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE
TOKAECTBO U CICJCTBHA U3 HETO. 3HAYCHUSI TPUTOHOMETPUIECKUX (DYHKIIUN JJTsI

T T T T
yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, g, Z,—, E pan). @opmynvl

CHLOJICEHUSI MPULOHOMEMPUYECKUX YHKYUU, popmyavl npugedenus, Gopmyvl
080UH020 apeyMenma..
APKKOCUHYC, apKCHHYC, apKTaHT€HC YHCIa. APKKOMAH2eHC Yucia.

VYpaBHeHus n
HEpPaBEHCTBA

IIpocreiimine TpUroHOMeTpUUECKUE ypaBHEeHUs. Perenue
TPUTOHOMETPUUYECKUX YPABHEHHH.

[Ipocreiimne noka3aTenbHbIE YPaBHEHUS U HEPABEHCTBA.

HppaunoHanbHble ypaBHEHUS.

Memoo unmepsanosg ona pewenus nepageHcma.

Cucmembl nokazamenbHblx, 102APUGMULECKUX U UPPAYUOHATLHBIX
ypasHenui. Cucmemvl NOKA3AMENbHBIX, J02APUPMUYECKUX HEPABEHCIE.

Ypasnenus, cucmemol ypasnenuii ¢ napamempom.

Pewienue npocmeiiwiux mpuconomempuieckux HepageHcms.

DOyHKIUU U
rpaduku

Pemienue 3aga4 ¢ MCIOJIB30BaHNEM YUCIIOBBIX (QYHKIMHA U UX TPaUKOB.
Hcnonb3oBaHue CBONCTB U rpa)KOB TMHEHHBIX U KBAIPATUUHBIX (DYHKIMH,

00paTHOH MPONOPIHUOHATEHOCTH U GYHKIUHN Y = \/; . I'padugeckoe pemenne
ypaBHEHUH U HEPaBEHCTB.
Hynu dyHkunm, mpomMexyTKy 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTE. Hanbomnbiee n
HanMeHblee 3HadeHre GyHkyu. [lepuoandeckue Gpynkmu. YetHocTh 1
He4eTHOCTh QyHKUMi. Crodicuvie QyHKyuu.
TpuronomeTpudeckue pyHkimu Y = COS X, Y =SIN X, Y = tgX . @yuxyus
y = CtgX . CroiicTBa 1 rpaduKu TPUTOHOMETPUICCKUX (DYHKIIUH.
CrenenHas QyHKIMS U ee CBOICTBa U rpaduK.
Obpamuvie mpuecoHomMempuyecKue QYHKyul, ux coUCmea u epapuxu.
ITokazarenbHas QyHKIMS U ee CBOHCTBA U rpaduK.




Ilpeobpazosanus epaghuros Gyukyuil: cogue 800b KOOPOUHAMHBIX OCel,
pacmsdicenue u colcamue, OmMpagicenue OMHOCUMeENbHO KOOPOUHAMHBIX OCell.
I'paguyeckue memoowvl pewienus ypagnenuti u nepagencms. Pewenue ypasuenuii u
HEPABeHCme, COOepIHCAUUX NePEMEHHYIO NOO 3HAKOM MOOYIIL.

Bzaumno obpamusie ghynkyuu. I paguru 83aumuo oopamuvix GyHKyuil.

[MoHsATHE 0 HEeMPEPHIBHLIX PYHKIMAX. TOYKH SKCTpeMyMa (MakCUMyMa U
MuHUMyMa). VccriefoBanme 3jeMEHTapHbIX (GYHKIIHI HA TOUKH 3KCTPEMyMa,
HauOOoJIbIIICe U HAaMMEHbIIIeE 3HaYCHHE C TOMOIIIBIO TPOU3BOAHON. [Tocmpoerue
epaguxos ynkyull ¢ nOMoubI0 NPoU380OHbIX. [Ipumenenue npou3go0HoU Npu
peutenuu 3a0au.

D1eMEHTEI
MaTeMaTHYeCKOIO
a”aIn3a

Jlorapudm umcna, cBoiictBa norapudma. lecsatuuanslii norapudm. Yucno e.
Hamypansnouii nocapughm. IlpeodpazoBanue morapupMUIecKuX BIPAKESHHAN.
Jlorapudmuueckue ypaBHeHus 1 HepaBeHCTBa. Jlorapudmudeckas GyHKINS 1 ee
CBOHCTBa U rpaduk.

[MpousBoanas ¢pyHkumu B Touke. KacarenbHas k rpaduky QyHKIHM.
I'eomerpudecknii ¥ GU3MICSCKIHN CMBICT MPOU3BOAHOM. [Ipon3BoMHEIE
aJIeMEHTapHbIX GyHKIWMA. [Ipasuia oughgepenyuposarusi.

Bmopas npouszsoonas, ee ceomempuueckuii u gpuueckuti CMuici.

[lepBoobpasnas. [lepgoobpasmuvie snemenmapuuix ynxkyuil. Ilnowaos
Kpueonuretinou mpaneyuu. Popmyra Hetomouna-Jletionuya. OnpedeneHmbiti
unmezpan. Beiuucnenue niowadei nIoCKux gueyp u 06vemoe mei 8paujerus ¢
NOMOWBIO URMe2Pald.

Craructuka u Teopus
BEPOSATHOCTEM, JTIOTHKA
1 KOMOMHATOPHUKA

[ToBropenue. Pemenue 3amau Ha TabauyHOe U rpaduyeckoe MpeacTaBICHNE
naHHbIX. Vcnonb30BaHue CBOMCTB M XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPEIHHX,
HanOOJIBIIEr0 U HAUMEHBILIETO 3HAYCHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha
onpeodenenue 4acmomul U 6epossmHocmuy coovimut. Buluucnenue eeposmnocmeti 6
ONBIMAX C PABHOBOIMOICHBIMU DNIEMEHMAPHBIMU Ucxo0amu. Pewenue 3a0au ¢
npumenenuem kombunamopuxu. Pewenue 3a0a4 na geluucienue 6eposmmocmel
He3a8UCUMBIX cOObIMULL, NPUMEHEHUE POPMYIbL CTIONHCEHUS BEPOAMHOCIEIL.
Pewenue 3a0au ¢ npumenenuem ouazpamm Jilnepa, Oepesa 6eposmHocmel,
@opmynvl Beprynnu.

Yenoenas eeposmuocme. Ipasuno ymuoowcenus geposimuocmei. @opmyna noaHou
6EPOAMHOCU.

Huckpemmuvie cryuaiinvle genuuunsl u pacnpeoenenus. Hezasucumvle ciyuatinvie
senununsl. Pacnpedenenue cymmol u npouzeeoenus He3a8UCUMbIX CLy4alHbIX
BENUYUH.

Mamemamuueckoe oxcudanue u OUCnepcus Ciy4aiuHou GeauyUHbL.
Mamemamuueckoe oxcudanue u OUCNePCUsi CYMMbL CTYUAUHBIX BETUYUN.
T'eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpedenenue u e2o ceolicmaa.
Henpepuignvie cryuatinvie genuuunsl. [lonamue o niomnocmu 6eposmHocmiu.
Pasnomepnoe pacnpedenenue.

Tloxazamenvhoe pacnpedenenue, e20 napamempbol.

Tonamue o HopmanvHom pacnpedenenuu. Ilapamempul HopmanrbHO20
pacnpeoenenus. Ipumepul ciyuatinwlx enutuH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (No2peuHoCms UamMepenuli, pOCm 4ei08exa).

Hepasencmeo Yeowviuesa. Teopema Bepuynnu. 3axon bonvuiux uucer.
Buibopounwiti memoo usmepernus seposmuocmeii. Ponb 3akona 6onvuux yucen 6
Hayke, npupode u obwecmse.

Kosapuayus 08yx ciyuaiinvix geauuun. [lonamue o kosgguyuenme koppenayuu.
Cosmecmuvle HAOII0OEHUS OBYX CIYVHAUHBIX 8eNUYUH. BbibopouHblil Kodagduyuenm
KOppensiyuu.

TexcToBrIe 3agaun

Pemenwne 3anaq Ha IBHKEHUE W COBMECTHYIO pabOTy C MTOMOIIBIO IMHEHHBIX U
KBaJIpaTHBIX YPaBHEHUI U UX CUCTEM. PerieHne 3a1a4 ¢ MOMOIIbIO YUCIOBBIX
HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOM IEPEMEHHOMN, C IPUMEHEHHEM
M300paKeHHS YUCIOBBIX MPOMEKYTKOB.

I'eomerpust

[ToBTOpenue. PerieHune 3a1a4 ¢ MPUMEHEHUEM CBOKCTB (DPUTYp Ha IJIOCKOCTH.
3ajaun Ha JOKA3aTEIbCTBO U MOCTPOEHUE KOHTpIIpuMepoB. Mcronb3oBanue B




3aJla4ax MPOCTEHIINX JIOTHYECKUX IpaBuil. Peenne 3ajad ¢ UCIIOIb30BaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOLICHUH B IIPSIMOYTOJIbHBIX TPEYrOJIbHUKAX,
(aKTOB, CBSI3aHHBIX C YETHIPEXYTOJILHUKaMHU. Pelienue 3amau ¢ HCnoiabp30BaHUEM
(haKkTOB, CBSI3aHHBIX C OKPYXHOCTSIMU. Perienue 3a1au Ha u3MepeHus Ha
IUIOCKOCTH, BBIYMCIICHNE [UIMH U IUIoaneil. Pewenue 3a0au ¢ noMowbio 6eKmopos
U KOOpouHam.

Harnsinnas crepeomerpust. @urypsl v ux n3o0pakeHus (Ky0, mupamMuia, mpu3Ma).
OcHnogmvie nonsamusi cmepeomempuu u ux ceoticmeq. CeueHus Kky0a u TeTpaszpa.
Touka, mpsMas 1 IVIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U
CIIEeCTBHS U3 HUX. B3auMHOe pacnonoxeHue NpsiMbIX U INIOCKOCTEN B
npocTtpancTie. [lapaninensHOCTh NPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.
N300pakeHne npocTeHnX NPOCTPAaHCTBEHHBIX (PUTYp Ha IMJIOCKOCTH.
Paccrosinus mexxay gurypamu B IpOCTpaHCTBE.

VYriel B mpocTpaHcTBe. [lepnenauKyaspHOCTb NPSAMBIX U INIOCKOCTEN.

[Ipoexnus ¢puryps! Ha miockocTs. IIpu3Haky nepneHIuKyISIPHOCTH MIPSIMBIX U
IJIOCKOCTEH B pocTpaHcTBe. Teopema 0 Tpex NepHeHauKyIspax.
Mpuororpannuku. Ilapannenenunen. CBoiicTBa MpsIMOYTOJIBHOTO
napamnenenumnena. Teopema [Iudaropa B mpoctpanctse. [Ipu3ma u nupamuza.
[IpaBunpHas nupamMuaa v npaBuibHas npusma. [IpsMas nupamuaa. DJIeMEeHThI
MPU3MBI U TTHPAMUIBI.

Tena BpaieHus: QUIUHIP, KOHYC, cepa u map. OCHOBHBIE CBOHCTBA
IPSMOro KPYroBOro MJIMHIPA, PSIMOTO KPYroBOro KoHyca. M3o0paxenue tein
BpAaICHUS Ha TUIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHyCe, ceueHuss KOHyca (napanienpHoe
OCHOBAHUIO U NPOX0OAUjee Yepe3 GEPUIURY), cedeHls YUIuHOpa (napaiieivho u
nepneHOUKYIAPHO ocu), cevenus wapa. Paseepmra yununopa u komyca.

IIpocmetiwiue KoMOUHAYUU MHO202PAHHUKOG U MeNl 6DAUEHU MENHCOY
c0601i. Beruucnenue 3J1eMeHTOB MPOCTPAHCTBEHHBIX (UTYp (pedpa, TuaroHam,
YTIIBI).

IInomane NOBEPXHOCTH NPABUIBHON MUPAMUBI U IIPSIMOU IPU3MBI.
[Tnomane NOBEpXHOCTH MPSIMOTO KPYTOBOT'O IIMIIMH/IPA, MIPSIMOTO KPYTOBOTO
KOHYyca U I1apa.

[Tonsitre 06 o6beme. OOBEM NHPaMHUIBI M KOHYCA, IPU3MBI M LIWJIMH/PA.
O0ObewM 11apa.

Ilooobnvle mena 6 npocmpancmee. COOTHOIICHUS] MEXKTY TUIOIAISIMHU
MOBEPXHOCTEH U 00bEMaMU MOT0OHBIX TEJI.

Leuoicenus 6 npocmpancmee: napanienbHblii NepeHoC, YeHMPATbHA
CUMMEmPUsL, CUMMEmMPUs OMHOCUMENbHO naockocmu, nogopom. Ceolicmea
osudcenutl. lIpumenenue 08udiceHUll npu peueHuu 3a0au.

Bexkrops! u
KOOpJMHATHI B
MIPOCTPAHCTBE

BexTops!l 1 KOOpAUHATEHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE
BEKTOpPA Ha YKCIIO, YIoJl MeX 1y BekTopamu. KoymiuHeapHbie M KOMIIAaHAPHBIC
BeKTOPbI. CrasapHoe npoussedeHue 6ekmopos. Teopema o pasnodxcenuu 6ekmopa
no mpem Hekomnianapuvim eekmopam. Ckausiproe npoussedenue 8eKmopos 8
xoopounamax. Ilpumenenue 6exmopos npu peuteruu 3a0ay Ha HAXOHCOeHUE
paccmosiHuil, OuH, naowadel u 00bemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cepol 6
npocmpancmee. Dopmyna 0st 6bIHUCTIEHUS PACCIMOSIHUSL MENCOY MOUKAMU 8
npocmpancmee.

Hcropust maTeMatuku

Dopmyna Heromona-Jleibnuya.

Pewenue 3a0ay c npumenenuem ouazpamm Jilnepa, oepesa 6eposmHocmel,
opmynvr Beprynnu.

Hepasencmeo Yebvuumesa. Teopema bepuynnu.

MCTOZ[BI MAaTCMAaTHUKH

Pemenue 3aga4 ¢ ucnonb30BaHUEM TpalyCHON MEpHI yria.

Memoo unmepaanos sl peuteHus HepageHCcms.
Penrenue 3aau ¢ UCIOJIb30BaHUEM YMCIIOBBIX QYHKIMIA U HX TPadUKOB.
I'padmaeckoe pemenne ypaBHEHHH 1 HEPABEHCTB.

IIpumenenue npouzso0HOl Npu peuteHuu 3a0ay.




I TemaTnueckoe IJIAHMPOBAHHE
Temarnueckoe IJIAHUPOBAHUE N0 aleeOpe uxawailam amanuza, u no eeomempuu ons 10,11 knaccos
COCTaBJICHO C Y4eTOM padodell mporpaMMbl BOCIIUTaHUS. BocmHTaTeNbHBIN MOTEHIMAT TAHHOTO YYeOHOTO
npeaMera o0ecreyrBaeT pealu3aluio CIEAYIOINX LeJeBbIX NMPHOPUTETOB BOCIHUTAHHA OOYYarOIIMXCS
000 (COO0):
Pa3BuTHE IEHHOCTHOTO OTHOIICHUS:
e K 3HaHWAM KaK HHTEIUICKTyallbHOMY pecypcy, oOecreuuBamomeMy Oyayllee denoBeKa, Kak
pe3yIbTaTy KPOIIOTIMBOTO, HO YBJICKATEILHOTO Y4eOHOTO TPy Ia.
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