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HosicHuTebHASA 3aNUCKA

Jannast pabouasi mporpamMma cocTaBjieHa Ha OcHOBe PDenepallbHOro TrocyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHus, mporpamm: «Ainredpa u Havana
MareMarnyeckoro aHaimsa. 10-11 kmacce» (aBT.-coct. A.I'. Mopakosuu), «I'eomerpus. COOpHUK
pabouunx nmporpamm. 10-11 kmaccel. ba3oBelit v yriyOJIeHHBIH YPOBHU: y4e0. TOCOOUE ISl yuuTeaei
o0rreo0pa3oBareNbHbIX opranusaiuii» (coct. T.A. Bypmuctpoga), 2016.
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1) Maremaruka: ajareOpa ¥ Hadaja MaTEeMaTHYSCKOrO aHaln3a, reomerpus. Anrebpa u
Hayaja MareMaTH4ecKoro ananm3a (0a3oBbIi W yriayOleHHBIH ypoBHHM) (B 2 wyactax) /
A.I'. Mopakosuy, [1.B. Cemenos. - M.: Muemo3una, 2017.

2) Maremaruka: anreOpa M Hadajga MaTeMaTHYeCKOro aHajiu3a, reoMeTpHs. | eomerpus
(6azoBbiii u yruyosneHnsiid ypouu) / JI.C. Artanacsau, B.®. Byrysos, C.b. Kagomues u ap. - M.:
ITpoceemenue, 2017.

1. I[InanupyemMble pe3ybTaThl H3yYeHHUS NPeIMeTa

MareMaTHKa: anreﬁpa U HAYAJIa MATEMAaTHYICCKOI0 aHaJIn3a

Ba3oBblii ypoBeHb
«IIpo61eMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThD)

Pa3nea |. BbINYCKHUK HAYYMTCH I11. BoInyCKHUK MOJY4YHT
BO3MOKHOCTH HAYYHThCS
Henn Jns ucnonp30BaHus B IOBCENHEBHOU | /14 pazeumus MuludieHus,
OCBOCHHUA YKU3HU U 00€eCrieueHus: BO3MOXKHOCTH | UCNONIb308AHUS 8 NOBCEOHEBHOT
npeamMera YCIIEIIHOTO NMPOJOKEHUS HCUZHU
00pa3oBaHMs MO CHEIUAIBHOCTSIM, HE | U 0OecneyeHus B03MOHNCHOCIU
CBSI3aHHBIM C MTPUKJIATHBIM YCheutHo20 nPoOOIIHCEHUS.
UCTIOJIb30BAaHUEM MaTEeMAaTHKH 00pazosanus no CNeYuarbHOCMM, He

C6A3AHHbIM C npumabeZM
UCNONb308AHUEM MAMEMAMUKU
TpeOoBanus K pe3yabTaTam

Inemenmol OmnepupoBaTh Ha 0a30BoM ypoBHe! | — Onepuposamy® NOHAMUAMU.
meopuu HNOHATUSAMH: KOHEYHOE MHOXXECTBO, KOHEUHOe MHOINCECE0, INeMEeHM
MHOJCECme u | DJIEMEHT MHOXECTBa, MOJIMHOXECTBO, MHOdICECmEa, NOOMHOICECMEBO,
Mamemamuye | IepeceycHUE " o0beTMHEHNE nepeceuenue u  0OveOuHeHue
CKoUu J102UKu MHOXECTB, YHCJIIOBBIC MHOXCCTBA Ha MHOMHCEecCms, yucnoevie
KOOPIMHATHOW  MpPSIMOM,  OTPE30K, MHOJICECMBA  HA  KOOPOUHAMHOU
UHTEPBAT; npsaAMoU,  Ompe3oK,  UHMepedl,
ornepupoBaTth Ha 0a30BOM ypOBHE NOTYUHMEPBATl, NPOMENCYMOK C
MOHATUSAMHU: YTBEPXKIACHUE, OTPULIAHUE 8bIKOJIOMOLL MOYKOU, epaguieckoe

YTBCPIKACHNA, HCTUHHBIC W JIOXKXHBIC

135ech u manee: pacro3HaBaTh KOHKPETHBIE IIPUMEPHI OOLIMX MOHATHMI [0 XapaKTEPHBIM IIPU3HAKAM, BBIIOIHATh
JICUCTBHS B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHIIUMH CBOMNCTBAMHU TOHSATHH, KOHKPETH3UPOBATH MPHUMEPAMHU
00I1KE MOHATHS.

2 351ech U Janee; 3HaTh ONpeAcIeHHe TIOHATHS, YMETh MOSACHATh €r0 CMBIC/, YMETh MCIOIb30BaTh IIOHATHE H €TI0
CBOICTBA MPH NPOBEACHUH PACCYKICHUIA, PEIICHUH 3a/1a4.



YTBEpPXKICHUA, IPUYHHA, CIEICTBUE,
YaCTHBIN CITyJaid obmrero
YTBEPXKACHUS, KOHTPIIPUMED;
HaXOJUTb nepeceyeHue u
0o0beIMHEHNE IBYX MHOKECTB,
NpPEJCTAaBICHHBIX  TpadUuecKd  Ha
YHCIIOBOM MPSAMOM;

CTPOUTH HAa  YHUCJIOBOM  IpPsAMOU
IIOIMHO>KECTBO YK CIIOBOTO
MHOXECTBA, 3aJaHHOE IPOCTECUIIUMU
YCIIOBUSIMU;

pacro3HaBaTh JIO)KHBIE YTBEP)KJIECHUS,
OLIMOKH B pacCyKJICHUSX, B TOM YHCIIE
C MCIOJIb30BaHUEM KOHTPIPHUMEPOB.

B noeceownesnoui scusnu u npu
u3yyeHuu Opyeux npeomemos:

— HCIOJB30BATh YHCIIOBBIC
MHOJKECTBA Ha  KOOPAWHATHOMU
MPSIMON /17l ONMCAHUSI PEaIbHBIX
MPOLIECCOB U SIBJICHUI;

— TMPOBOJUTH
paccyxaeHus B
MMOBCEAHEBHOW KU3HU

JJOTNYCCKUC
CUTYyaluiax

npeocmasieHue  MHOJNCeCm8 Ha
KOOPOUHAMHOU NIOCKOCIU;

— onepuposams NOHAMUAMU:
ymeepaicoenue, ompuyarue
Vmeepocoenus,  UCMUHHble U
JIOJICHbIE YMBEPIHCOCHUS, NPUYUHA,
creocmeue,  YACMHbIL  CAYYall
oowezo VMBEPAHCOCHUS,
KOHmMpnpumep,

—  npogepsimv NPUHAONEHCHOCb
IIeMEHMa MHONCECBY,

—  Haxooumuv nepeceuenue u
00veOuHeHue MHOJNCeCms, 8 Mom
yucue npeoCcmagieHHbIX

epaguuecku Ha YUCI080U NPIMOLL U
HA KOOPOUHAMHOU NIOCKOCIU,

—  nposooums odokazamevHole
paccyscoenuss 0asa  000CHOBAHUSL
UCIUHHOCIU YMEEPIHCOEHULL.

B nosceonesnoil sicuznu u npu

usyueHuu opyaux npeomemos:

—  UCNONb308aMb yuco8ble
MHOJICECBA  HA  KOOPOUHAMHOU

npAMOU U HA  KOOPOUHAMHOU
nIoCKOCmu ons OnucaHusi
PeanbHbIX NPOYECcos U s8NeHULL

—  nposooums dokazamesvbHole
paccysicoenuss 6 CUmMyayusix
Nno8ceOHesHOU JHCU3HU, npu
pewtenuu  3a0ay U3  Opyeux
npeomemos

Yucna u
GbIpadICceHUn

OnepupoBatb Ha 6a30BOM ypOBHE
HOHATUSMHU: LIEJI0€ YUCIIO0, AETUMOCTb
4yucen, 0OBIKHOBEHHAs IPOOb,
JieCATUYHas ApoOb, pallMOHATILHOE
YHCII0, MTPUOIMKEHHOE 3HAUCHHE
qucia, 4acTh, OIS, OTHOILIEHUE,
NIPOIICHT, MIOBBIIICHNUE U TOHIKEHHE
Ha 3aJIaHHOE YMCIIO MPOLIEHTOB,
Macirao;

orepupoBaTh Ha 0a30BOM YpOBHE
HNOHATUAMM: JIorapuM ymcia,
TPUTOHOMETPHUYECKASI OKPYKHOCTb,
rpajycHas Mepa yria, BeIfUMHa yria,
3aJaHHOr0 TOYKOH Ha
TPUTOHOMETPHUUYECKON OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC W KOTaHTeHC
YIJI0B, UMEIOLINX POU3BOIBHYIO
BEJIMYUHY;

C60000HO onepuposams NOHAMUAMU.
yenoe 4ucno, 0eumMoCcmy yucer,
00bIKHOBEHHASI OPOOb, OeCAMUUHAS
0podb, payUOHATILHOE YUCTO,
NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacmo, 0011, OMHOUIeHUe, NPOYEHM,
nosbluleHUe U NOHUNCEHUEe HA
3a0anHoe YUclo NPOYeHmos,
macumao,

npUBOOUMb NPUMEPLL YUCET C
3a0aHHBIMU CEOUCMEAMU OENUMOCTU,
ONepupoBamb NOHAMUAMIU. 102aPUPM
yucaa, mpueoHOMempu4ecKas
OKPYIHCHOCMb, PAOUAHHAS U
epadycHas mepa yena, 6eiuduna yend,
3a0aHHO20 MOYKOUL HA
MPUSOHOMEMPULECKOT OKPYHCHOCTIU,
CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2N08, UMEIOUUX
NPOU3BONHYIO BEIUYUHY, YUCAA € U T,




BBITIOJTHSITH apU(PMETHICCKHE
JIEHUCTBHS C LCIBIMU U
parMoHAIbHBIMU YUCJIAMH,
BBITIOJIHSITh HECJIOMKHBIC
npeoOpa30BaHUsI YUCITOBBIX
BBIPAXCHHH, COIEPIKAIUX CTEIICHU
quce, TM00 KOPHU U3 Yuced, 100
JorapuQMmbl YnCel,

CpPaBHUBAThH pallMOHATBHBIC YUCITA
MEXIy COOO0M;

OIICHUBATH U CPABHUBATH C
parroHaIbHBIMU YHCIIAMH 3HAYCHHUS
LEJIbIX CTEIEHEH Yncell, KOpHei
HaTypaJIbHOMU CTEIIEHU U3 YUCEl,
Jorapu(MOB YHCeT B IPOCTHIX
CITyJasix;

n300pakaTh TOYKAMH Ha YUCIIOBOM
MIPSIMOM TIEJTBIE B PAIlOHATBHBIE
4HCIa;

n300pakaTh TOYKAMH HA YUCIIOBOM
TIPSIMOM TIEJTBIE CTETICHU YHCeN, KOPHH
HATYpaJIbHOM CTENeHU U3 YKce,
norapu(Mbl 9HCe B IMPOCTHIX
CIIy4asx;

BBITIOJIHATh HECJIOMKHBIC
npeoOpa3oBaHus LEIbIX U APOOHO-
paIMOHATLHBIX OYKBEHHBIX
BBIPAKEHHUI;

BBIPAXaTh B MPOCTEUIINX CITyJasX U3
paBeHCTBA OJHY NIEPEMEHHYIO Yepe3
ApYyTHE;

BBIUHCIIATH B MPOCTHIX CIydasx
3HAUEHUS YHCIIOBBIX U OYKBECHHBIX
BBIPXXEHHH, OCYIIIECTBIISAS
HEOOXO0IMMBIC TOJICTAHOBKH 1
npeoOpa3oBaHus;

n300paxarb CXeMaTUYECKU yrodl,
BEJIMYMHA KOTOPOTO BBIpA)KEHA B
rpanaycax;

OIICHUBATh 3HAKU CHHYCa, KOCUHYCA,
TaHTEeHCA, KOTAHTeHCa KOHKPETHBIX
YTJIOB.

B noeceonesnoil scuznu u npu
usydeHuu opyaux yueOHoix
npeomemos:

BBITIOJTHSATE BBIYUCIICHUS TIPH

pelIeHnH 33729 MPAKTHIECKOTO

Xapakrepa,

BBITIOJHSATH MPAKTUYECKUE PACUETHI C

UCTIOJI30BaHUEM TTPH HEOOXOAUMOCTH

8LINOIHAMb apupmemuieckue

delicmaus, couemas yCmuole u

nUCbMeHHble NpuemMbl, NPUMEHSSL NPU

He0OX00UMOCMU BbIYUCTUMENbHbLE

ycmpoticmea;

HAaxXoO0umso 3Ha4eHusi KOpHs

HamypanibHOU cmeneHu, Cmenetu ¢

PAYUOHATILHBIM NOKA3AMeEeM,

nloeapughma, ucnonv3ys npu

He0OX00UMOCMU BbIYUCTUMENbHbLE

ycmpoticmea;

NOJb308AMbCSL OYEHKOU U NPUKUOKOT

npu NPAKmMu4eckux pacyemax;

nPOBOOUN NO UIBECMHBIM POPMYIAM

u npasuiam npeoobpazoeamiisl

OYKBEHHBIX GbIPANHCEHULI,

BKIIOUAIOWUX CMeneHU, KOPHU,

Jl02apupmMovl U MpUSOHOMempuyecKue

dyHryuu;

Haxo0ums 3HA4eHUsl YUCIOBbIX U

OYKBEHHBIX GbIPANHCEHULI,

ocyuecmasis Heobxooumbie

NOOCMAHOBKU U NPeoOPA308aHUSA,

— u300padicams cxemamuiecku y2oi,
BeUYUHA KOMOPO20 BbIPANCEHA 8
2paodycax uiu paouanax;

—  UCNONb308aMb NPU peuleHuU 3a0a4

mabnuunvle 3HAYeHUs
MPULOHOMEMPUUECKUX — DYHKYUU
Yenoe;

—  GLINOJHAMb  NEPegood  BENUYUHBI
yena u3 paouaHHol Mepul 8

2padycHyo u 00pamHo.

B noeceomnesnoti scusnu u npu
uzyyeHuu Opyeux yueOHvix
npeomemos:

BbINOIHAMb OCUCMBUSL C YUCTOBIMU
OAHHBIMU NPU peUleHUU 3a0ay
NPAKMu4ecKoeo xapakxmepa u 3a0ay
U3 paznuyHuIX obracmetl 3HaAHUI,
UCNONB3YS NPU HE0OX0OUMOCmU
CHpagounvlie Mamepuansl u
BLINUCTUMENbHBIE YCMPOUCMEA,
OYeHUusamv, CpasHUBaNMsb U
UCNOIb3068AMb NPU PEUeHUU
NPAKMUYeCcKUx 3a0ay Yuciosvle
3HAYeHUs PeanbHbIX GeIUYUH,
KOHKpemHuble YUCI08ble
xapakxmepucmuxu 06beKmos
OKpYHCaoOUie2o Mupa




CTIPaBOYHBIX MaTEPUAIIOB H
BBIUHCIIUTEILHBIX YCTPOUCTB;
COOTHOCHTD PeajibHbIC BEJTHUUHBI,
XapaKTePUCTUKU OOHEKTOB
OKPY’KaIOIIero MUpPa C UX
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMU;

UCIIOJIb30BaTh METOIbI OKPYTJICHUS,
NPUOJIMIKCHUS ¥ IPUKUIIKA TIPU
pEIIeHUN IPAKTHYECKUX 3a/1a4
MIOBCEIHEBHOM KU3HU

Ypasnuenus u
Hepagencmea

Pewiats nuHelHbIE YpaBHEHHUS U
HEPABEHCTBA, KBAIPATHBIC YPAaBHECHUS,
pemiars Jlorapu(pMUIECKHUE YPaBHEHHUS
Buza log a (bx + ¢) = d u mpocreiimue
HepaBeHcTBa Buja 10g a X < d;

peliath nmoka3areibHbIe YPaBHCHUS,
Buja a>*=d (rze d moxHO
IPE/ICTABUTD B BUJIEC CTEIICHHU C
OCHOBaHHUEM &) U MPOCTEUIINE
HepaBeHcTBa Buga a'<d  (rae d
MOYKHO ITPEICTABUTh B BHJIE CTEIIEHH C
OCHOBAHHEM 4);.

IPUBOJUTH HECKOJIBKO IIPUMEPOB
KOpHEH POCTEHIIIero
TPUTOHOMETPHYECKOTO YPaBHEHMSI
BUJA: sin X =4a, COSX=a, tgx=a,
Ctg X = @, r;ie a — TabIMYHOE 3HAUYCHUE
COOTBETCTBYIOLICH
TPUTOHOMETPHYECKOMN (DYHKITUH.

B noeceownesnotui scusnu u npu
uzyyeHuu Opyeux npeomemos:

— COCTaBJIATPH U pelIaTh ypaBHEHUS U
CHCTEMBI YPaBHEHUH MPH PEIICHUN
HECJIO’KHBIX NMPAKTHYECKUX 33734

Pewams PayuoHanbHble,
nokasamesbHvie u
Joeapugmuyeckue YypasHeuus U
HepaseHcmaa, npocmeuuiue
UppayuoHalbHble u

MpucoHOMempuiecKue ypasHeHus,
HepageHcmea u ux CUucmemvl;
UCNONIL308AMb MEMOObl PEULeHUs]
VpasHeHuil: npusedenue K 6Udy
«npousgedenue pasHo HYI0» Uil
«Hacmuoe pasHo MYy, 3amMeHd
nepemeHHbIX;

UCNONb308aMb MEMOO UHMEPBANO8
0/1 pewleHUs HepageHCmes;

UCNOIb308aMb epaguueckui
MemoO  On  NPUOIUNCEHHO20
peutenus ypasHeHui u
HepageHcma,

usobpasicamo Ha
MPULOHOMEMPUUECKOT
OKpPYIAHCHOCIU MHOHCECE0
pewenul npocmeuuux

MPULOHOMEMPUUECKUX YPAGHEHUI
U HepaseHcme,

8bINOIHAMb omobop KOpHeli
ypaeHeHuil unu peuieHutl
HepaseHcme 6 COOMBEemCcmeul ¢
OONOJIHUMENbHBIMU  YCIIOGUAMU U
02PAHUYEHUSMU.

B noeceownesnoui scusnu u npu
U3yueHuu opyeux yueoHuix

npeomemos:
coCmMasuams U peuiams ypasHeHus,
cucmembl ypasHeHull u

HepageHCcmea npu peuenuu 3a0ay
Opyeux yueOHviX npeomMemos;

UCNONb308aMb  YPAGHEHUsT U
HepageHcmea Ol NOCMPOeHUs. U
uccne008aHus. npocmeriuux
MamemMamuyeckux Mmooenell




PeanbHbIX cumyayuil unu
NPUKIAOHBIX 3a0aY;

—  ymemp UHmMepnpemuposams
NOJIyYeHHbll npu peuienuu
VpasHenus,  HepaseHcmea - Ulu

cucmemvl pe3yiomam, OYeHusams
€20 npasoonododue 8 KowmeKkcme
3A0AHHOU PearbHOU CUMYayuu Uil
NPUKIAOHOU 3A0a4U

Dyukyuu

OnepupoBaTb Ha 0a30BOM ypOBHE
HNOHATUSAMH: 3aBHCUMOCTD BEJIMYHH,
(GyHKLUS, ApTyMEHT U 3HaYCHHE
GyHKIIH, 00JIACTh ONIPEICIICHUS U
MHOX€ECTBO 3HaUCHUH (PYyHKIUH,
rpaduK 3aBUCUMOCTH, TpauK
byHKIMH, HYTU QYHKIUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
POMEXYTKe, yObIBaHUE HA YHCIIOBOM
IPOMEXYTKe, HanOoJbllee U
HaMMEHbIIIee 3HaUeHue (PyHKIMH HA
YHCIOBOM IIPOMEKYTKE,
nepuoauieckast GyHKIus, IEPHOT;
orepupoBaTh Ha 6a30BOM YpPOBHE
HNOHATHUSAMH: TIPsIMast U OOpaTHAS
IPONOPLUOHATIBLHOCTD JTMHEHHAs,
KBaJ[paTHYHAs, JJOrapupMUIEcKas 1
nokasaresabHas (QyHKINH,
TPUTOHOMETPHUYECKHE (DYHKIIUH;
pacrio3HaBaTh rpaduKu
AJIEMEHTApHBIX (PYHKUUN: IPSIMON U
00paTHOW NPONOPLUOHATBHOCTH,
JIMHENHOM, KBaAPATUYHOM,
Jorapu(pmMHUUECKON U MOKa3aTeIbHON
(GYHKIWH, TPUTOHOMETPHYECKIX
byHKIH;

COOTHOCHTD TpapHKH JIEMEHTAPHBIX
GbyHKLMI: TpsMOi 1 0OpaTHOM
MPONOPIIMOHATBHOCTH, TUHEUHOM,
KBaJPaTUYHOM, JTorapuPpMUIECcKOr 1
MoKa3aTelbHON (YHKIIHH,
TPUTOHOMETPUUYECKUX (YHKIUH C
dbopMyTamMu, KOTOPBIMU OHU 33/1aHBI,
HaXOJUTh 10 rpaduKy NpUOIMKEHHO
3HA4YeHUs PYHKIIUHU B 3aJITaHHBIX
TOYKax;

OTIpeNeNATh 1o TpaduKy CBOWCTBA
byHKUIMY (HYJIH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HaHOOJIBIIINE U
HalMEHBIINE 3HAYEHUS U T.I1.);

Onepuposamv NOHAMUAMU:
3a8UCUMOCMb 8ETUYUH, DYHKYU,
apeymenm u 3HaveHue QYHKyuu,
o0baacmv onpeoenenus u MHONCECMBO
3HaueHuli pyHKyuu, epapux
3asucumocmu, epagpux GyHkyuu, Hyau
@YHKYUU, RPOMEICYMKU
3HAKONOCMOAHCMEA, 803PACMAHUe HA
YUCTI08OM NPOMEdICYMKe, YObleaHue Ha
YUCTI080M NPOMEdHCYMEKe, HAUbOIbULEEe
U HauMenblee 3HaueHue QYHKYUU Ha
YUCTI080M NPOMEINCYMIKE,
nepuooudeckas pyHKyus, nepuoo,
YemHas u HeuemHas YyHKyuu,
ONnepupoB8amb NOHAMUAMU: NPAMAsL U
06pamuas npONOPYUOHAILHOCMY,
JIUHEUHAs, K8AOPAMUYHAs,
Jlo2apupmuyecKkas u noKa3amenbHas
@yHKYUU, MpucoHoOMempuyecKue
dynkyuu;

- onpeodensimo 3HayeHue
@DYHKYUU NO 3HAYEHUIO apeYMeHmA npu
DA3TUYHBLX cnocobax 3a0anus
dyHryuu;

- cmpoums 2papuku u3y4eHHbIX
dynryuii;

ONnUCHIBAMb NO SPAPUKY U 6
nNpoOCmMeuuux cayuasx no opmyne
noseoenue u ceoucmea QyHKyutl,
Haxooums no epapuxy gyukyuu
Haubobuiue U HaumMeHbuiue
3HAYEHUsL,

cmpoums 3CKuU3 epaguxa Gyukyuu,
y0o8iemeopsouell npusedeHHOMY
Habopy yCcro8uti (Npomexcymxu
803pacmanus/yovieanus, 3Ha4eHue
@dyHKYUU 8 3A0aHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIOMbL, HYIU
@yukyuu u m.o.);

pewams ypasHeHus, npocmeriuiue
cucmemvl YpagHeHUll, UCNOIb3YSL
c80UCMEa QYHKYULl U Ux 2papuxos.




CTPOUTH ICKU3 rpaduka QPyHKINH,
YIOBJIETBOPSIIOLIEH ITPUBECHHOMY
Habopy ycI0BUH (IPOMEKYTKH
BO3pacTaHus / yObIBaHMS, 3HAUCHUE
GbyHKIIMY B 33JaHHOMN TOYKE, TOUKU
9KCTPEMYMOB U T.1I.).

B noeceonegnol scuznu u npu
usyueHuu opyaux npeomemos.
OTIpeNeNATh 1o rpadKaM CBOICTBa
pEabHBIX MPOIECCOB M 3aBUCUMOCTEH
(HanOOJIBIITNE U HAMMEHBIITHE
3HAYCHUSsI, IPOMEKYTKH BO3pACTAHUS
U yOBIBaHHUS, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA U T.I1.);
UHTEPIIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOH MPaKTHYECKOU
CUTYaIuu

B noeceomnesnoti srcusnu u npu
uzyueHuy opyeux yueoHvlx

npeomemos:

— onpedenamv nO  epaguxam u
UCNoNb3086amMb 01 peuleHus
NPUKIAOHBIX — 3a0a4  CBOUCMBA
PeanbHbIX npoyeccos u
3asucumocmetl  (Hauboavwiue U
HaumeHbvlUe 3HAYeHus,
APOMENCYMKU — 803PACAHUSL U

VObLI8AHUSL PYHKYUU, NPOMEICYMKU
3HAKONOCMOAHCMEA, ACUMNINOMDbL,
nepuoo u m.n.);

—  UHMeEPNPemuposams CEOUCMead 6
KOHmeKcme KOHKPEMHOU
NPAKMU4ecKol cCumyayuu,

— onpeodensimo no epaghuxam
npocmenwiue  XapaKmepucmuxu
nepuoouyecKux  npoyeccos 8
ouonocuy, IKOHOMUKe, My3bIKe,
paouocssizu u 0p. (amnaumyoa,
nepuoo u m.n.)

Inemernmol
mamemamuuye
CK020 ananusa

OnepupoBarb Ha 6a30BOM ypOBHE
HOHATUSMU: IPOU3BO/IHAS (PYHKIIUH B
TOYKE, KacaTesbHas K TpaQuKy
(byHKLIMHU, TPOU3BOAHAS QYHKLUY;
OTpeeNATh 3HaYeHHE MTPOU3BOTHOM
(YHKLNHU B TOUKE [0 U300pakeHUI0
KacaTelbHOMU K IrpaduKy,
IIPOBEICHHON B OTON TOUKE;

peliaTh HeCIOoXHbIE 3a7ja4ul Ha
NPUMEHEHHE CBSI3U MEXKIY
POMEKYTKaMi MOHOTOHHOCTH U
TOYKaMH dKCTpeMyMa (QyHKIMH, C
OJIHOW CTOPOHBI, U IPOMEXKYTKaAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU
MIPOU3BOHOM ITOM PYHKIIUM — C
JIPYTOM.

B noeceonesnoil scuznu u npu
us3yueHuu opyaux npeomemos.
MOJIB3YACH TpaduKaMu, CPABHUBATH
CKOPOCTH BO3pacTaHus (pocra,
TIOBBIIICHHUS, YBEIIMUEHUS | T.I1.) WU
CKOPOCTH YOBIBaHUS (TIaJCHMUS,
CHW)KCHHUSI, YMEHBILICHUS U T.I1.)
BEJIMYMH B PEATTHHBIX MPOIIECCaX;
COOTHOCHUTH TpaUKH peabHbIX
MPOIECCOB U 3aBUCUMOCTEN C UX
OTMCAHUSMHU, BKITFOUYAIOIIMH
XapaKTEPUCTUKU CKOPOCTH U3MEHEHUS

Onepupoeamv NOHAMUAMIU:
NpPOU3B0OHAS. PYHKYUU 8 MOUKeE,
Kacamenvhas K epaguxy @yuxyuu,
npoU3800HAs PyHKYUU,

BLIYUCTIAMb NPOU3BOOHYVIO OOHOUIEH,
MHO20UIeHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUL,

- BbIUUCTIAND npou3600HbLE
INEMEHMAPHBIX — (YHKYull U Ux
KOMOUHAYULl, UCHONb3YS CHPABOUHbIE
Mamepuanvl;

- uccneooeams 8 NpoCmetuux
cayuanx QyHKyuu Ha MOHOMOHHOCHD,
Haxoo0umv HauboIbUIUE U HAUMEHbLUUE
3HAYeHUs. PYHKYULL, CMPOUms paghuxu

MHO20YNEHO8 u npocmenuux
DPAYUOHATLHBIX @yHryui c
UCNONIL308AHUEM annapama

mamemamu4ecKkoco analusa.

B noeceomnesnoti srcusnu u npu
uzyyeHuu Opyeux yueOHvix
npeomemos:

peuiams NPUKIAOHble 3a0adu U3
ouono2uu, PUIUKU, XUMUU, IKOHOMUKU
U Opyeux npeomemos, Ca3anHHble C
UCCe008aHUEM XAPAKMEPUCUK
PeanbHbIX NPOYECcos, HAXOHCOEeHUEeM
HAUubOIbUUX U HAUMEHBULUX




(OBICTpBIN POCT, TIIIABHOE TIOHIKCHHE
U T.IL.);

UCTIOJIB30BaTh rpauKu peasbHBIX
IPOIIECCOB IS PELICHUS HECIOKHBIX
NPUKJIAJIHBIX 33/1a4, B TOM YHCIIe
orpenenss 1o rpauky CKOpocTb Xoa
nporiecca

3HAYeHUll, CKOpOCmU U YCKOPEeHUs U
UHmMepnpemuposams noJy4eHHbvle
pe3yivmamol

Cmamucmuka | OnepupoBath Ha 6a30BOM YPOBHE - HUmems npeocmasienue 0
u meopus OCHOBHBIMH OIHUCATEbHBIMU OUCKDEMHBIX u HeNnpepbleHbIX
eéeposmuocme | XapaKTepUCTUKAMH YUCIIOBOTO CAYYAUHBIX geUYUHAX u
Il, 102UKa u Habopa: cpeaHee apupMeTHIECKOoe, pacnpeoeneHusix, 0 He3a8UCUMOCTIU
KombOunamopu | MeanaHa, HauOOoJIbIlIEe U HAUMEHBIIEE | CYUAlHbIX 6EUYUH,
Ka 3HA4CHUA, —  umems npeocmasieHue 0
OIepUpoBaTh Ha 0A30BOM YPOBHE MAMEMAMU4YECKOM  ONCUOAHUU U
MNOHATHUAMM: 4aCTOTAa U BEPOATHOCTD ducnepcuu cﬂyqaﬁybl_x BC/IUYUH,
COOBITHSI, CITy4aliHbIN BBIOOp, ONBITBL C | — 1 emp npedcmasnenue 0
PaBHOBO3MOXHBIMH IEMCHTAPHEIMU | yopuanbHoM — pacnpedeieHuu u
COOBITUSIMH, npumepax HOPMAIbHO
BBIYHCIISITE BEPOSTHOCTH COOBITHIL HA | pacnpedenenHbix ciyuainblx 8elutiH;
OCHOBE TO/JICYETA YHCIIA UCXOJIOB. NOHUMAMb CYMb 3aKOHA GONLULUX
yucen u 8blOOPOYHO20 Memooda
B noeceownesnoui scusnu u npu UBMepeHUsl 8ePOSIMHOCMel;
usyueHuu Opy2ux npeomemos: umemsv npedcmasierue 00 YCl08HOU
OIICHUBATh U CPABHHUBATH B MTPOCTHIX 8EPOSIMHOCIIU U O NOTHOT
CIIy4asiX BEpPOATHOCTH COOBITHI B BEPOAMHOCIIU, NPUMEHAMb UX 8
peaTbHOMN JKU3HH; peuleHuu 3a0ay;
YUTaTh, COMIOCTABIIATH, CPABHUBATD, UMemp NPeOCMABNeHUe O BANCHBIX
HMHTCPIPETUPOBATh B IPOCTBIX YACMHBIX 8UOAX pAChpedeneHull U
Cay1dadaX pCaIbHBIC TaHHBIC, NPUMEHAMb UX 8 peuleHUulU 3a0a4,
MIPE/ICTABJIICHHBIC B BUJIEC TAOJIHII, — umems npedcmasnenue 0
Jarpamm, rpapukon KOppensyuy  CAy4QuHbIX 8elUdUH, O
JIUHEUHOU pecpeccuul.
B noeceomnesnotl scusnu u npu
u3yyeHuu Opyeux npeomemos.
—  GulYUCAAMbL  UAU  OYEeHUBambv
8epOSAMHOCMU COObIMULL 8 PeabHOl
HCUBHU,
—  gblOUpams nooxooawue mMemoovl
npedcmasieHus u 06pabomxu OAHHLIX,
—  YMemb  peuiamb  HECLONCHblE
3a0ayu  Ha  NpUMeHeHUe  3aKOHA
oonvwux — uucer 8  COYUONOUU,
cmpaxoeanuu, 30pasooxpanenu,
obecneueHuu bezonacnocmu
HaceneHus 8 Upe3sbIUatiHbIX
cumyayusx
Texcmoeoie PemaTte HecI0KHBIE TEKCTOBBIE —  Pewamyv 3a0auu paszueix munos, &
3a0auu 3ala4yd pa3HbIX THIIOB, mom uucie 3a0a4u NOBbIULEHHOU

- aHAJM3UPOBATH yCIIOBHE
3a/1auu, MPU HEOOXOAMMOCTH CTPOHUTH

mpyonocmu,




JUIsL €€ peUleHHs] MaTeMaTU4YeCKyro
MO/ICJIb;

— MMOHUMATh U UCIIOJIb30BATh AJIs
pemieHus  3a7ayd  UHGOPMAIIUIO,
MPEJCTABICHHYIO B BUJE TEKCTOBOW U
CUMBOJIBHOM 3aIlMCH, CXeM, TalJIHll,
Iyarpamm, rpa)ukoB, pUCYHKOB;

— JeICTBOBATh 10 aJIFOPUTMY,
coJiepiKalleMycsl B YCIIOBUU 3aJauu;

- WCIIOJIb30BaTh JIOTUYECKHE
paccyXICeHHUS MIPHU PEIICHUN 33]1a9H;

— pabotatb ¢  HM30BITOYHBIMU
yCIOBUSIMH,  BbIOMpass u3  Bcell
uH(pOpMaInH, TaHHBIC, HEOOXOIMMBIE
JUTSL pEIICHUs 3a/1a4H;

- OCYLIECTBIIATh HECJIOXKHBIN
nepebop  BO3MOXKHBIX  PEIICHUH,
BbIOMpass W3 HUX OINTUMAIbHOE 10

KpUTEpHsIM, C(HOPMYIHPOBAHHBIM B
YCIIOBUU;

- aHAJIM3UPOBATh u
UHTEPIPETUPOBATH IIOJIy4YEHHBIE

pelIeHus B KOHTEKCTE yCIOBHS 3a/1a4H,
BBIOMpATH pelieHus, HE
MIPOTUBOpEYAILIE KOHTEKCTY;
pelaTh 3a/1a4u Ha pacyeT CTOUMOCTHU
MIOKYTIOK, YCIIYT, MO€3J0K U T.II.;
pelaTh HeCIOoXKHbIE 3a]auH,
CBSI3aHHBIE C TOJIEBBIM Y4acTHEM BO
BJIQJICHUN (PUPMOU, TIPEIPUITHEM,
HEJABM)KUMOCTBIO;
pemaTh 3a1a4M Ha MPOCTHIE TPOIIEHTHI
(cucTeMBbl CKHJIOK, KOMUCCHH) U Ha
BBIUMCJICHHUE CIIOXKHBIX TIPOIICHTOB B
pa3IMYHBIX CXeMax BKIIA/I0B,
KPEJNTOB U HITOTEK;
peliaTh NpakKTHYECKUe 3aauu,
TpeOYIOIINE UCTIOTh30BAHMS
OTPUIATENbHBIX YHCET: Ha
orpeziefieHue TeMIepaTypsl, Ha
OTIpeieNIeHUE TOJI0KEHUS Ha
BpEMEHHOM ocH (10 Halel pbl U
nocJie), Ha ABM)KEHUE JCHEKHBIX
cpencTs (MpUxo/pacxon), Ha
ompezeNeHne TTyOUHBI/BBICOTHI U T.11.;
MCIIOJIb30BaTh MOHATHE MacITada Jist
HAXO0XJICHUS PACCTOSHUH U JUTMH Ha
KapTax, IUIaHaX MECTHOCTH, TTaHaX
MOMEIIEHUH, BEIKpOIKaX, Ipu padboTe
Ha KOMIbIOTEPE U T.II.
B noeceonesnotl scuznu u npu
usyuenuu opyaux npeomMemos.

—  8blOUpamv ONMUMAILHLIN Memoo
peweHust 3a0auu, paccmMampusas
Pa3nuuHble Memoobl,

—  cmpoumsv MoOelb peueHUs 3a0a4u,
nposooums odoxazamenbHvle
paccysicoenust;

—  pewams  3a0auu, mpedyowue
nepebopa 8apuanmos, npoeepKu
VC08uUll, 8b100pa  ONMUMATLHOZO
pesyrbmama;

—  aHAIU3UPOBAMb u
UHMEPNPemupo8ams pe3yibmamol
8 KOHmMeKcme YClo8us 3a0ayl,
8v1OUpams peuwieHus, He
npomugopeuaujue KOHMeKCmy,

—  nepesooumv npu peuieHuu 3a0adu
ungopmayuro uz 00Hou Gopmul 8
opyayro, UCnonb3ys npu
HEe0OX00UMOCmuU cxembl, madauybl,
epaghuxu, ouazpammol,

B nosceonesnoil sicuznu u npu
usyueHuu opyaux npeomMemos:

—  pewamv npakmuyecKue 3a0aqu u
3a0ayu uz Opy2ux npeomemos




peiaTbh HECIOKHBIC IMPAKTUICCKUC
3ajJa4u, BO3HHKAOIINEC B
CUTyalUIX MMOBCEAHEBHON KU3HU

MareMaTHKa: reoMmerpust

ba3oBblii ypoBeHb
«IIpo0JieMHO-(PYHKIMOHAIbHBIE Pe3yJIbTaThI»

Pasznen

|. BbINYCKHUK HAYYMTCH

I11. BbIIyCKHHUK MOJYy4HT
BO3MOKHOCTh HAYYHThCSI

Ileau ocBoeHns

s ucrionb3oBaHus B

ﬂ]l}l paseumusl Mblul/leHUA,

npeaMera MMOBCEHEBHOM KU3HU U UCNONIL30BAHUS 8 NOBCEOHEBHOUL HCUZHU
o0ecrie4eHrs BO3SMOXHOCTH u obecneyeHus 603MONCHOCMU
YCHEIIHOr0 MPOAOKEHUS YCHEeuwHo020 NPoo0oIdHCeHUs: 00paA308aHUs
00pa3oBaHMs 10 CIICHUATBHOCTSM, | 1O CHeYUATbHOCMAM, He CEA3AHHBIM C
HE CBSI3aHHBIM C IPUKJIaJIHBIM NPUKIAOHBIM UCNOJIb308AHUEM
HCII0JIb30BAHUEM MaTEMAaTUKHU Mamemamuxu

TpeOoBanus K pe3yjbTaTam
T'eomempus OnepupoBath Ha 6a30BOM ypoBHE | Onepuposams noHAMuUAMU: MOYKA,

MOHATUSIMU: TOYKA, IIpsiMas,
IUIOCKOCTh B IIPOCTPAHCTBE,
[apajuIeIbHOCTD U
NEePIEHAUKYIPHOCTD MPSIMbIX U
TIIIOCKOCTEIH;

pacrno3HaBaTb OCHOBHBIE BUbI
MHOTOTPaHHHUKOB (ITpU3Ma,
MUPaMUIA, TPSAMOYTOJIbHBIN
napajuiesienumnen, Kyo);
n300pakaTh U3yyaeMble (UTYpPBI OT
PYKH U C TPUMEHEHHUEM IPOCTBIX
YEepTEKHBIX UHCTPYMEHTOB;
nienath (BBIHOCHBIE) MJIOCKHE
YEpPTEKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

M3BJIEKAaTh HHPOPMAIIUIO O
IIPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax,
IIPEICTABICHHYIO HA YEPTEkKAX U
PUCYHKAX;

npuMeHsTh Teopemy Iludaropa
MIPH BBIYHMCIICHUH 3JIEMEHTOB
CTepeoMEeTpUUECKUX pUryp;
HaXOJUTh 0OBEMBI U IJIOIIAAH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
hopmyur;

pacro3HaBaTh OCHOBHBIE BH/JIbI TEJI
BpaueHus (KOHycC, HUIHHAP, chepa
¥ IIap):;

npsamasl, R1I0CKOCMs 8 NPOCMpPAaHcmae,
napanieibHoOCy U
NepneHOUKYIAPHOCINb NPAMBIX U
niockocmeri;

NpUMeHAMb 0 peuleHUs: 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
npuUMeHeHUs. 3a0aHblL 8 ABHOU (opme;
peutams 3a0a4u Ha HAX0HCOeHUe
2eoMempuyecKux eutUuH no oopasyam
UNU ANCOPUMMAM,

oenamu (8bIHOCHbBIE) NIIOCKUE YePMeHCU
U3 PUCYHKOB 0OBEMHBIX (hucyp, 6 mom
yucie pucosamsn U0 ceepxy, cOOKY,
cmpoums ceverust MHO202PAHHUKOG;
U381eKaAMsb, UHMEPNPEMUPO8aAms U
npeoopazo8vleamsv UHGOPMAYUIo 0
2eomempuyeckux ueypax,
npeoCcmasieHHyI0 Ha Yepmedtcax;
NpUMeHsAMb 2eoMempuyeckue gaxmol
0J14 peuleHus 3a0ay, 8 mom yucie
Npeononazanuux HeCKOIbKO Uazos
peweHus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCMeEl 8
npocmpancmee;

Gopmynuposams ceoticmea u NPU3HAKU
pueyp;

00KA3bI8AMb 2e0MempuiecKue
VMBEPHCOCHUSL,

e1adems CMaHOAPMHOU
Kaaccugurayuell npoCmpanCmeeHHbIX




HaXOAUTh 0OBEMBI U TUIOIIAAN
IIOBEPXHOCTEH MPOCTEUIINX
MHOT'OTPaHHUKOB U TE€JI BPAaLICHUS
C MpUMeHeHueM (Hopmy.

B nosceomnesnoti srcuznu u npu
usyuenuu opyaux npeomemos:
COOTHOCHUTH aOCTPaKTHBIC
reoMeTpUYECKre MOHITUS U (HaKThI
C peaIbHBIMU KU3HCHHBIMU
00BEKTaMU U CUTYalUSIMH;
HCIIOJIB30BaTh CBOKWCTBA
MIPOCTPAHCTBEHHBIX
TCOMETPHUYSCKUX PUTYD IS
pEelIeHUs TUTIOBBIX 3a7a4
MIPaKTUYECKOIO COJIEP KAHUS;
COOTHOCHUTb TUIOIIAIU
MMOBEPXHOCTEN TEJI OJUHAKOBON
(OpPMBI pa3TUIHOTO pa3Mepa;
COOTHOCUTBH 00BEMBI COCY/I0B
OJIMHAKOBOH (POPMBI pa3IMyHOTO
pasMmepa;

OIICHUBATH (DOPMY MPABUIHLHOTO
MHOTOTpaHHUKA MOCJIE CIUJIOB,
CpEe30B U T.1. (OIpEenesiTh
KOJINYECTBO BEpILUH, pedep U
IpaHeN MOJTyYEHHBIX

Gueyp (nupamuowi, npuzmi,
napainnenenuneowl);

HAxoo0ums 006vembl U NIOWAoU
nosepxHocmeri 2eoMempudecKux mei ¢
npumenenuem Gopmyn;

BbIYUCTIAMb PACCNOSAHUSL U YTibl 8
npocmpancmae.

B nosceounesnoti scuznu u npu usyuenuu
Opyeux npeomemos:

UCNONIBL308aAMb CEOUCMBA
2eomempuyeckux pueyp 0a peutenus
3a0ay NPAKMuU4ecKo20 xapakmepa u
3a0ay u3 opyaux ooiacmetl 3HAHUl

MHOTOTPaHHUKOB)
Bexmoput u — OmepupoBath Ha  0a3oBoM | — Onepuposams NOHAMUAMU
Koopounamul 6 YpOBHE TMOHSITHEM JEKapTOBBI oexapmogul KOOPOUHAMbL 6
npocmpancmee KOOPJMHATHI B TIPOCTPAHCTRBE; npocmpancmee, 8eKMop, MOOYilb
— HaXOAWUThb KOOPJMHATHI BEPIINH 6€KmMopa,  pPAGEeHCMBO  8EKMOPOS,
Kyba U MPSIMOYTOJILHOTO KOOPOUHAMbL 8eKMOPA, Y20l MENCOY
napajureNienumne/a 8eKmopamu, cKanspHoe
npoussedeHue 8eKMOpO8,
KOJLIUHEapHble 6eKMOpbl;
—  Haxooums  paccmosiHue - Mexcoy
08YMSL MOUKAMU, CYMMY 8eKMOPO8 U
npousseoeHue eKmopda Hda HUCIO,
V2ol Mexcdy 8eKmMopamu, CKausApHoe
npouseedetue, packnaovieams
8EKMOp N0 08YM HEKOLIUHEAPHbIM
eexmopam;
—  3a0asamv NIOCKOCMb YPAGHEHUEM 6
0eKapmosoll cucmeme KoOpouHam,
— pewamsv  npocmeuiwiue  3a0ayu
88e0eHUeM 8eKMOPHO20 ba3uca
Hcmopus — OmnuceBaTh oTnenbHbIe | — [Ipedcmasnams 6Kk1a0 6bLOAIOUUXCSL
Mamemamuku BBIJTAFOIIIAECS Pe3yNbTaTHI, Mamemamuros 8 paszeumue
MOJIy4YEHHBIE B XOJI€ Pa3BUTHUS MAMeMamuku U UHbIX HAYYHBIX
MaTeMaTHKHU KaK HAYKH; obnacmeil;




— 3HaTh MIPUMEPBI | — NOHUMAMb POIb MAMEMAMUKU 8
MaTE€MaTUYeCKUX OTKPBITHI | passumuu Poccuu
UX AaBTOPOB B CBSI3U C
OTEYECTBEHHONM H BCEMHUPHOM
HUCTOPHUEH;

— IIOHUMAaTh pPOJIb MAaT€MAaTUKU B
pa3zButuu Poccun

Memoow — IIpuMeHsATh U3BECTHBIE METOABI | — Hcnonv3o6ams OCHOBHbIE MemOObl
MamemamuKku IpU  PEHICHUH CTaHJAPTHBIX Jdokazamenbcmed, npo6ooumy

MaTeMaTUYeCKUX 3a/1a4; 0oKazamenbcmeo U GbINOJHAMDb

— 3amMedartb M XapaKTepU30BaTh onpoeepoicenue;
MaTeMaTHUYECKUe — NpUMeHAmMb  OCHOBHble  Memoobl
3aKOHOMEPHOCTHU B PpeuleHus Mamemamu4eckux 3a0ay,
OKpYyXaromien — Ha  OCHOGE  MameMamuyecKux
JIEHCTBUTEIILHOCTH; 3aKOHOMepHOCmel 8  npupooe

— TPUBOAHTH pPUMEpBI Xxapakmepuzoeams  Kpacomy — u
MaTeMaTUYeCKUX COBEPUIEHCBO OKpYIHCaroueco
3aKOHOMEPHOCTEN B MPUPOJE, B MUpa u npousseoenuli UCKyccmea,
TOM YHUCIIE XapPaKTEPHU3YIOIUX | — npuMeHsmb npocmeuuiue
KpacoTy U COBEpIIEHCTBO npozcpammmbie cpedcmea u
OKPY’KaroIlEero MHUpa u 9NeKMPOHHO-KOMMYHUKAYUOHHBLE
IIPOU3BEICHUIN UCKYCCTBA cucmemol npu peuieHuu

MamemamuyecKux 3a0ay

2. Coaep:xanue npeamera
MatemaTHKa: ajJreépa 1 Ha4yaja MaTeMaTHYeCKOI0 AHAJIU3A, FTeOMeTpHs

B cootBerctBuM ¢ mpuHsATol KoHuenuueidl pa3BUTHS MaTeMaTH4eCKOro oOpa3oBaHHsS B
Poccuiickoit ®deneparuu, mateMaThyeckoe OOpa3OBaHHE pEIIAeT, B YAaCTHOCTH, CIEAYIOIINE
KIIIOUEBBIE 33]IaUU:

«TIpEAOCTaBIATh  KAKAOMY  OOydaromeMycsi  BO3MOXKHOCTb  JOCTHXKEHHS  YPOBHS
MaTeMaTHYeCKUX 3HaHUI, He0OXO0AUMOTO Uil AaJbHENUIIEeH yCIeIHOM XKU3HHU B O0IIECTBEY;

«obecneunBaTh HEOOXOIUMOE CTpaHe YHCIO BBITYCKHHUKOB, MaTeMaTH4ecKas IOJIrOTOBKa
KOTOPBIX JOCTaTOYHA JUIsl TMPOJOJDKEHUS 00pa3oBaHUS B PA3IMUYHBIX HAMpPaBICHUAX M Ui
NPAaKTUYECKOM  JIeATeNbHOCTH, BKIIOYas  MpenoJaBaHUe MaTeMaTHUKH, MaTeMaTH4ecKue
UcclieIoBaHusl, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTHN U JIp.»;

«B OCHOBHOM o0O0IeM U cpeaHeM oO0meM oOpa30BaHMM HEOOXOIUMO MPEayCMOTPETh
MOJMOTOBKY OOyYaroumxcs B COOTBETCTBUU C HMX 3allpocaMd K YPOBHIO TOJTOTOBKU B cdepe
MaTeMaTHYeCKOr0 00pa30oBaHUS.

COOTBETCTBEHHO,  BBIJCNSIOTCS TPU  HampaBleHUs  TpeOOBaHUM K  pe3ysbTaTam
MaTeMaTHYeCKOro 00pa3oBaHus:

1) mpaKTHKO-OpPUEHTUPOBAHHOE MaTeMaTH4YecKoe 00pa3oBaHue (MaTeMaThKa JUIs )KU3HU);

2) MaremaruKa Juisi UCIIONb30BaHUs B ipodeccuu;

3) TBOpUECKOE HalpaBlieHHE, Ha KOTOPOE HAIENICHBI T€ 0OyJaroluecs, KOTOpbie TUIAHHUPYIOT
3aHUMAaTbCS TBOPYECKOM M MCCIEAOBATENbCKOM paboTol B o00dacTH MaTeMaTUKH, (QU3UKH,
HSKOHOMHUKH U JPYTUX 00IACTAX.

DT HampaBJIeHUS pean3yloTcs B IBYX OJIOKax TpeOOBaHUM K pe3yibTaTaM MaTeMaTU4eCKOTo
oOpazoBaHwUs.

Ha 6a3oBoM ypoBHe:



Breimyckuuk Hayuurtess B 10-11-m kmaccax: juisi MCIIONB30BaHMS B TIOBCETHEBHOM KU3HHU U
o0ecrieyeHnss BO3MOXKHOCTH YCIEIITHOTO MPOJOJDKeHHsS OOpa3oBaHUS IO CIEHUAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIh30BAHUEM MATEMATHUKH.

BhITyCKHUK MOJYYHT BO3MOKHOCTH HayuuThesi B 10-11-m kmaccax: s pa3BUTHS
MBIIUICHHSI, WCIIONH30BAHMS B MOBCEIHEBHOW JKU3HH M 00ECIEYCHHUS BO3MOKHOCTH YCIEIIHOTO
MPOJOHKEHHSI 00pa30BaHus MO CIEIUAIBHOCTIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHHEM
MaTeMaTHUKH.

B coorBerctBun ¢ ®enepanbHbiM 3akoHOM «O0 o6pasoBanuun B P®D» (cr. 12 1. 7)
OpraHu3aIiy, OCYIIECTBIISIIONINE 00pa30BaTEIbHYIO JIEATEIbHOCTh, PEAU3YIOT 3TH TpeOOBaHUS B
00pa3oBaTeIbHOM IMIPOIECCe C YYETOM HACTOSIIEH NPUMEpPHONH OCHOBHOW 00pa3oBaTebHON
IporpaMMbl KaKk Ha OCHOBE Y4eOHO-METOJIMYECKHUX KOMILJIEKTOB COOTBETCTBYIOLIETO YPOBHS,
Bxomsamux B @DenepanbHblii 1epedeHb MUHHUCTEPCTBa 0O0pa3oBaHUS W Hayku Poccuiickoit
Oenepanyiv, Tak U ¢ BO3MOXKHBIM HCIIOIH30BAaHHEM HMHBIX HMCTOYHUKOB y4eOHOW WHGpOpMAIUu
(yueOHO-MeToIMYeCKHEe T0coOUst, 00pa3oBaTeNIbHbIE TOPTAJIbl U CAUTHI U 1Ip.)

[lenu ocBOeHUS MPOrpaMMbI 6a30BOTO YPOBHS — 0OecledeHre BO3MOKHOCTH UCTIOIb30BaHUS
MaTeMaTUYeCKUX 3HAHUW M YMEHUI B TOBCEAHEBHOW >KM3HU M BO3MOXKHOCTU YCIEIIHOTO
MPOJOHKEHUST 00pa30BaHUs MO CHEHHATBHOCTSM, HE CBSI3aHHBIM C IMPUKIJIATHBIM UCIOIB30BAHUEM
MaTEMaTHKH.

[Tporpamma mo maremaruke Ha 0a30BOM YpOBHE MpeAHA3HAYCHA JUIsI 00YJaIOUINXCS CpeaHen
IIKOJIbI, HE UCTIBITBIBABIINX CEPhE3HBIX 3aTPYTHEHUH HA IPEIBIIYIIEIO YPOBHS O0yUeHUSI.

OO0yuaromuecs, OCYIISCTBIISIFOIINE 00y4YeHHe Ha 0a30BOM YPOBHE, JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHUYeCKue yMEHUs, HEOOXOUMbIe [Tl )KM3HU B COBPEMEHHOM O0I1IeCTBE; BMECTE C TEM OHU
MONy4aloT BO3MOXKHOCTh M3y4YUTh IMpEAMET TIyOke, ¢ TeM uToObl B JajbHEHIIeM Mpu
HEOOXOMMOCTH U3ydaTh MAaTEeMATUKY i TPO(ecCHOHABHOTO MPUMEHEHUS.

A.Hreﬁpa U HAYAJIa aHaAJIu3a

IloBrOopenue. Pemenne 3amad ¢ MCHOJIB30BAHWEM CBOMCTB YHCEN M CHCTEM CYMCIICHMS,
JIETMMOCTH, JTOJIE W 4YacTei, MPOUEHTOB, MOJyJEel uucen. PemieHue 3amad ¢ HCIOJIb30BAaHUEM
CBOWCTB CTeleHe U KOpHeiHl, MHOrowIeHOB, NpeoOpa3oBaHUIl MHOTOWIEHOB M JpOOHO-
palOHaIbHBIX BBIPAKEHUM.

Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM I'PAyCHOU MepHI yriia. MOoAyib 4KcClia U €ro CBOMCTBA.

Pemenue 3a1a4 Ha JBM)KEHUE U COBMECTHYIO pabOTy C MOMOILBIO JIMHEHHBIX U KBaJIPaTHBIX
YpaBHEHUH U UX cucTeM. PemreHne 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJTHOM MEepPEMEHHOH, ¢ MPUMEHEHUEM N300paKEHHS UNCIOBBIX TPOMEKYTKOB.

Pemenne 3agad ¢ MCIOJNIB30BAHMEM YHMCIIOBBIX (QYHKIMH M uX rpaduxos. VcnonaszoBanue
CBOMCTB M TpaUKOB JIMHEHHBIX U KBaJPaTUYHBIX (YHKIMHA, 0OpaTHON MPONOPIUOHATIBLHOCTU U

byHKIIMHN Y = \/; . I'pacdmueckoe penienre ypaBHEeHU 1 HEPABEHCTB.

TpuroHomeTpuyeckass OKPYKHOCTb, paoduauHas mepa yeia. CHHYC, KOCHHYC, TaHTEHC,
Komawueexc POU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO U CIICJICTBUS U3 HETO.
3HaueHus TpuronomeTpudeckux Gynkuuit ans yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T MWW
( ,E, Z,E, E pan). Dopmynvt cnodiceHus MpPUSOHOMemMpU4ecKux @yHKYui, gopmynsl
npuseodenus, opmysl 080UHO20 apeyMeHma.



Hymu ¢yHKIMM, OpOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Haumbonbiiee u
HauMeHblee 3HaueHue QyHknuu. [lepuoanueckue QyHkmuu. YeTHOCTh U HEUYETHOCTH (DYHKITUH.
Cnoorcnvie pynxyuu.

Tpuronomerpuueckre GyHkuu Y =C0SX, Y =SINX, Yy =1gX. @yuxyus y =ctgx . CoiicTBa u
rpaduKy TPUTOHOMETPUIECKUX (PYHKITHIA.

ApKKOCUHYC, apKCHUHYC, apKTaHIeHC uucna. Apkkomanzenc uwucaa. Ilpocreiimue
TPUTOHOMETPUYECKHE YpaBHEHUS. PerlieHne TpuroHoMeTpuYeCKUX ypaBHEHUH.

Obpamuvsie mpuzoHomempuieckue QyHkyuu, ux ceoticmea u epaguxu. Pewenue npocmeriuiux
MPULOHOMEMPULECKUX HEPABEHCMNE.

Crenenb ¢ JEHCTBUTENBHBIM II0KA3aTeNleM, CBOMCTBA cTeneHu. [IpocTeiimme nokasarenbHble
ypaBHEHHUS U HepaBeHCTBa. [loka3aTenbHas pyHKLMA U ee CBOWCTBA U rpaduK.

Jlorapudm umcna, cBoiicTBa jorapudma. Jecsatuunsiii morapudm. Yucio e. Hamypanvhuwiii
noeapugm. TlpeobpazoBanue jorapupMuuecKux BoipaxkeHud. Jlorapudmuyeckne ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpauK.

CremnenHast GyHKITUS U €€ CBOMCTBA U Tpaduk. VppannoHaibHbIe YpaBHECHHS.

Memoo unmepeanos 0ns peuieHus HepageHCcma.

Ilpeobpazosanus epaguxos ynxyuil: cosue 60016 KOOPOUHAMHBIX OCel, pacmsaxnceHue u
colcamue, ompasjcenue OMHOCUMENbHO KOOpOuHammuwix ocell. I paghuueckue memoosl peuieHus

ypasnenutl u nepasencms. Pewenue ypaenenuii u HePABEHCME, COOEPAHCAUJUX NEPEMEHHYIO

100 3HAKOM MOOYJIAL.

Cucmemvl nokazamenvbHulX, J02apu@dmuyeckux u uppayuonanrvhvlx ypasnenuu. Cucmemsi
NOKA3AMEeNbHbIX, 102APUPMULECKUX HEPABEHCMS.

Bzaumno oopamusie pynxkyuu. I pagpuxu 3aumno odpamuvix yukyui.

Ypasuenus, cucmemvol ypagnuenuii ¢ napamempom.

[TpousBonnas ¢ynkiuu B Touke. KacarenbHas k rpaduky ¢yHkuuu. ['eomerpuueckuit u
¢usnueckuif  cmbici  npousBoAHOM. [IpomsBoaHble  sneMeHTapHbIX  QyHKUMH. [lpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuyeckuii u hpusuyeckuti CMvici.

[TonsTHE O HENpephIBHBIX (QYHKIUAX. TOYKM JKCTpeMyMmMa (MakCHMyMa W MHUHHMYMA).
WccnenoBanue smeMeHTapHBIX (DYHKIIMI Ha TOYKM HKCTpEMyMma, HauOOJbIIee U HAUMEHbIIIEE
3HaYeHHE C TIOMOIIBIO MPOU3BOAHON. [locmpoenue epaghuxos hyHKyull ¢ NOMOWbIO NPOU3BOOHDBIX.
IIpumenenue npouzeoonoii npu peweHuu 3a0au.

[lepBoobOpasHas. [Ilepsoobpasnvie s1emenmapHulx  Gynxyuu. Iliowads KpuonuHeuHol
mpaneyuu. Dopmyna Hvromona-Jleiionuya. Onpedenennviti unmeepan. Buluucnenue niaowaodeu
HIOCKUX uzyp u 00bemos mein 8pawjetus ¢ NOMOWbIO UHMeSPad.

I'eomerpus

[ToBTOpenne. Pemienne 3amad ¢ MpUMEHEHHEM CBOWCTB (UTYyp Ha IJIOCKOCTH. 3ajadd Ha
JIOKA3aTeNbCTBO M IOCTPOCHHE KOHTpIpUMepoB. Mcronb3oBaHue B 3aqadax MPOCTEUIIMX
JIOTHYECKUX MpaBuil. Perienune 3aja4d ¢ UCMOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
HPSMOYTOJIBHBIX TPEYTroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXyrojbHUKaMH. Pemienue 3agau c
UCMOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKpPY)XHOCTAMHU. PerieHue 3amad Ha H3MEpeHUS Ha
IUIOCKOCTH, BEIYMCIICHUE JUIUH U IJIOMIANCeH. Pewenue 3a0ay ¢ nomMoubio 6eKmMopos u KoOOpOuHam.

Harnsanas crepeomerpusi. @urypsl 1 ux uzoOpaxenus (ky0, nupamuaa, npusma). OchosHuvle
NOHAMUSA cmepeomempuu u ux ceotlicmea. CedeHus Kyba u TeTpaspa.



Touka, npsMas ¥ MIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.
B3anMHoe pacmonokeHue HpsSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamienbHOCTh MPsMBIX U
IUIOCKOCTEH B pocTpancTe. M300paskeHre MpOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

Paccrosiaus mexny purypamu B mpoCTpaHCTBE.

Vsl B ipocTpaHcTBe. [IepreHIuKynsapHOCTb NPSMBIX U INIOCKOCTEH.

[Tpoekuust Gpurypsl Ha MIOCKOCTh. [IpU3HaKK MEePHEHINKYISIPHOCTU MPSMBIX U IUIOCKOCTEH B
npoctpaHncTBe. Teopema o Tpex NeprneHIuKyIspax.

Muororpannuki. [lapamienenunen. CBolcTBa MPSAMOYTOJbHOTO Mapajenenuneaa. Teopema
[Tudaropa B npoctpanctse. [Ipusma u nupamuna. [lpaBunbHas nupaMuia v npaBuiIbHAs MPU3MA.
[Tpsimast mupamuga. DIEMEHTBI IPU3MBI M TAPAMHUIBI.

Tena BpamieHus: MUIMHIDP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYrOBOTO
WIMHPA, PSIMOTO KPYroBoro Konyca. M3o0pakeHue Tes BpauieHus Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYCe, ceueHusi KOHyca (NapanleibHoe OCHOBAHUIO U
npoxoosiujee uepe3 epuiuny), cedenus YuruHopa (napaiieivbHo U nepneHOUKVIapHO OClU), ceueHus
wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomMbUHAYUU MHO202PAHHUKOG U mell 8paujenus medxcdy cobotl. BoruncneHnue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUryp (pedpa, AuaroHanu, yribl).

IInomane NOBEPXHOCTH MPABWIBHOW NMUpPaMUIbl U IPsIMOU Ipu3Msl. [lnonans nmoBepxHoctu
IPSIMOTO KPYrOBOTO IMJIMHJIPA, IPSMOTO KPYroBOTO KOHYCa U 1apa.

[Tonsitre 06 o6beMe. OOBEM MUpPaMUIBI U KOHYCA, MPU3MBI U IuIHHApa. O0bheM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOLIEHUS MEXIYy IUIOIIAAIMU IOBEPXHOCTEH U
o0BeMaMu ITOJO0HBIX TEIN.

Heuoicenus 6 npocmpancmee: napaiiesibHolil NepeHoc, YeHMPALbHAS CUMMEMPUs, CUMMempUs
omuocumenvbHo niockocmu, nosopom. Ceovicmea dsudicernuil. Ilpumenenue 08udiceHull npu peuieHuu
3a0au.

BekTopsl 1 koopauHaThl B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO,
yroil Mexny BekTopamu. KommmHeapHble W KOMIUTaHapHBIE BEKTOpBL. CKansapHoe npoussedeHue
sekmopos. Teopema o pasnodcenuu 6ekmopa no mpem HeKoMnianapHuim eekmopam. CkanapHoe
npouszeedeHue 8ekmopoe 6 Koopounamax. Illpumenenue 6eKkmopoe npu peuwieHuu 3a0a4 Ha
Haxoxcoenue paccmosiHut, O1uH, niowaoeli U 00bemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasuenue cgpepol 8 npocmparcmee. Popmyna ons
BLIYUCTEHUS PACCMOAHUSL MeHCOY MOUKAMU 8 NPOCMPAHCMEe.

BepositHOCTB U cTaTucTHKA. PaboTa ¢ JaHHBIMHU

[ToBropenne. Pemenue 3amay Ha TabnuyHOEe W Tpaduyueckoe TMPEACTaBICHUE aHHBIX.
Hcnonp30BaHMe CBOWCTB W XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CpEAHUX, HAUOOJBIIETO H
HAaUMEHBIIIETO 3HAa4YeHMs, pa3Mmaxa, oucnepcuu. Pewenue 3a0au Ha onpedenenue uacmomvl u
geposimHocmu  coovlmuii. Buvluucnenue eeposmuocmeri 6 onvlmax ¢ pPagHOBO3IMONCHLIMU
nemMeHmapHeiMu ucxooamu. Pewenue 3adau ¢ npumenenuem komounamopuku. Pewenue 3a0au na
BbIUUCTICHUE — BEPOAMHOCMEN  He3A8UCUMBIX  COObIMUL, NpUMeHeHue GOopMynIbl  ClLOHCEeHUs
sepoamuocmei. Pewenue 3adau c npumenenuem ouacpamm Jiinepa, oOepesa 6eposmHocmel,
@opmyner beprynnu.

Yenosnas  eeposmnocms.  Ilpasuno ymmnoowcenusi  eeposimuocmeu. Dopmyna noaHou
8epOSIMHOCMUL.

Huckpemnvie cnyyaiinvie eenuyunsvl u pacnpeoenenus. Hezasucumvie crnyyaiiHvie 8el1uUUUHbL.
Pacnpeoenenue cymmol u npoussedenus He3a8UCUMBIX CIYYAUHBIX BEIUYUH.



Mamemamuueckoe ooxcuoanue u oOucnepcus CaydauHou eenuduHvl. Mamemamuyeckoe
oJcUOaHUue U OUCNepCUsi CYyMMbl CAVY4aUHbIX eeauduH. [ eomempuueckoe pacnpeoderneHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuignvie cayuatinvie enuuunsl. [lonamue o nnomuocmu eeposmuocmu. Pasnomepnoe
pacnpedeneHue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Ilonamue o HopmanvHoM pacnpedenenuu. Illapamempvl HOpMATbHO20 pacnpeoeieHusl.
Ilpumepol crnyuatinblx 6enuyuH, NOOYUHEHHLIX HOPMAILHOMY 3AKOHY (NOZPEUHOCMb U3MepeHull,
pocm uenosexa).

Hepagencmeo Yebdviuesa. Teopema bepuynnu. 3akon 6onvuux uyucen. Bvibopounwiii memoo
usmepenus eeposmuocmetl. Ponb 3akoHa 601bwux yucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus 0eyx cnyuatineix éenuuun. Illonamue o koagpuyuenme xoppenayuu. Cosmecmmoie
HaOI00eHUsl 08YX CLYYAUHBIX eUdUH. Bbibopounblil Kodgh@uyuenm Kopperayuu.

3. TemaTn4yeckoe NJIAHNPOBaHHE

MareMaTuKa: anreﬁpa H HAYAJIAa MATEMATHYICCKOI0 aHAaJIn3a

Ne paznena OcHOBHOE coiep:KaHHe 110 TeMaM KoanuectBo
4acoB
10 xknacc
1 Yucnosbie GyHKIIUU 9
2 Tpuronomerpuyeckue GyHKIUU 26
3 Tpuronomerpruyeckue ypaBHEHUS 10
4 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 15
5 IIponsBonHas 31
6 O6o061matoniee MOBTOpPEHUE 11
Hrtoro 3a rox 102
11 xknace
1 Crenenu u kopHu. CTeneHHble QyHKINN 18
2 IToka3zarenbHas u orapudmuueckas GyHKIUN 29
3 IlepBooOpazHas 1 UHTETpa 8
4 DNeMeHTbl MaTeMaTU4eCKOW CTaTUCTUKH, KOMOWHATOPUKH U 15
TEOPUH BEPOSTHOCTEN
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI YPaBHEHHI U HEPABEHCTB 20
O6o061matoiiee MOBTOPEHUE 12
Hroro 3a rox 102

MaremaTukKa: reoMeTpus

Ne paznena OcHOBHOE cojiepKaHue 10 TeMaM KomnuectBo
9acoB
1 Brenenue 4
2 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN 20
3 [lepneHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 20
4 MHororpanHuku 15




5 3aKII04YUTEIbHOE TOBTOPEHHE Kypca reoMeTpun 10 kiacca 9

Htoro 3a roxn 68

11 knace
1 Hunuuap, KOHYC, map 17
2 O6beMsbl TN 16
3 Bekrtopsl B mpocTpaHcTBe 6
4 Meto KOOpAMHAT B IPOCTPAaHCTBE. J{BUKEHUS 11
5 3aKII0YUTEIbHOE TOBTOPEHHE MPU TOJTOTOBKE K HTOTrOBOM 18
aTTecTaluy 10 FeOMETPHUH
Uroro 3zaron 68




