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Iliianupyemble pe3yJibTaThbl OCBOEHUS Y4eOHOro npeamera «MaremaTtukay»
(BKJII0OYasi anredpy U Ha4YaJIa MATEMaTHYeCKOI0 AHAJIN3a, TeOMETPHIO)

[IpenmeTHbIe pe3ynbTaThl 6230BOr0 YPOBHSI OPUEHTHUPOBAHBI HA O0IIYI0 (PYHKIIMOHAIBHYIO
I'paMOTHOCTbD, IMOJYYCHUC KOMIICTEHTHOCTCH JJIA HOBCC,HHGBHOI\/JI KHU3HU U 06H.[CI‘O Pa3BUTHA. Ota
rpymma pe3yJibTaToB MpPenoaraer:

e T[IOHMMaHUE IMPEJMETa, KIIOUEBBIX BOIPOCOB M OCHOBHBIX COCTABIIAIOIIUX 3JIEMEHTOB
M3y4aeMol mpeaMeTHONH o0jacT, 4To oOecrneduBaeTCs HE 3a CYET 3ay4YMBaHHs OIpelelIeHU U
NpaBUJ, a MOCPEICTBOM MOJCIMPOBAHUS M TIOCTAHOBKM MPOOJIEMHBIX BOIPOCOB KYJBTYPHI,
XapaKTEepHBIX JJIs JTaHHOM MpeAMETHOI 001acTy;

¢ YyMEHHE peniaTb OCHOBHBIE MPAKTUYECKUE 3a/ayM, XapaKTepHbIe MJisi HCIOJIb30BaHUS
METOO0B U MHCTPYMEHTAapUs JaHHOU IPeAMETHON 00IacTH;

® OCO3HAaHWE pPaMOK U3y4aeMOW MpPEeJAMETHOH 00JacTy,

OrpaHM4YC€HHOCTH MCTOOOB U

HUHCTPYMCHTOB, TUITNYHBIX CBsA3EH C HCKOTOPBIMHA JPYI'UMU o0nacTIMH 3HAHUS.

ba3oBblii ypoBeHb
«I1p06.1eMHO-PYHKIMOHATbHBIE PE3YJIbTAThD)

Paznen |. BbINYyCKHUK HAYYUTCH I11. BbINyCKHHMK MOJYYUT BO3MOKHOCTh
HAYYHMThCHA

Hean Jl71s BCII01530BaHMUS B IIOBCETHEBHOM s pazsumust MbluieHUs, UCNOILIOBAHUS 8
OCBOCHUS YKU3HU B 00€CIIeYeHNsT BO3MOKHOCTH NOBCEOHEBHOU HCU3HU U 0becnedeHUs
npeaMera YCHIECIIHOI'0 MPOJOJLKCHUA 06pa30BaHI/I$I B03MOIHCHOCMU YCNEULIHO20 npodozzofceﬁwz

110 CIICHHAJIBHOCTAM, HC CBA3aHHBIM C 06pa30661Huﬂ no cneyuajlbHoOCmsAmM, He

IMPUKJIaHBIM UCIIOJIb30BAHUEM CBA3AHHbIM C }’lpuK]l(l()HblM Uucnojlb3o068aHuem

MaTeMaTHuKHu mamemamuxu

TpeOGoBanus K pe3yJibTaTamM

Inemenmul -OnepupoBaTh Ha 6a30BOM ypoBHE! -Onepuposamy’ NOHAMUAMU: KOHEUHOE
meopuu HNOHATHUAMHN: KOHCYHOC MHOXCCTBO, MHOIMHCECMBO, IIEeMEHN MHOdMHCEeCmeda,
MHOJIcecme OJICMCHT MHOJXECTBA, ITOJMHOXKECTBO, nOOMHOJiC@CWlGO, nepecedernue u 0bveouHnenue
u NepeCceYCHUC n O6’Le,Z[I/IH€HI/I€ MHOXCECTB, MHOIMCEeCms, Yucjioesble MHoJcecmed Ha
mamemamuy | YMCJIOBBIC MHOXKCCTBA HA KOOpZ[HHaTHOfI KOOp()MHdMHOﬁ npﬂmoﬁ, ompe30K, unmepedall,
eckoit NpAMOM, OTPE30K, HHTEPBAJ; NOYUHMEPBATL, NPOMENCYMOK C BbIKOJIOMOLL
J102UKU -ONepUpoOBaTh Ha 0230BOM YPOBHE MOYKOU, epaghuieckoe npeocmasieHue

MOHATHAMH: YTBEP)KJICHUE, OTPULIAHNE
YTBEpKACHUS, HICTUHHBIC U JIOKHBIE
YTBEpKAEHUS, IPUYMHA, CIIE/ICTBHUE,
YacTHBIN cy4ail 0OLIeTo yTBEepKACHNUS,
KOHTpPIIpUMED;

-HaXOJIUTh MepeceueHne U 00beINHEHNE
JBYX MHOX€ECTB, IPEICTABICHHBIX
rpadUYecKy Ha YHCIOBOH MPSMOIA;
-CTPOMUTH HA YUCIOBON IIPSIMOM
MTOIMHOKECTBO YHCIIOBOTO MHOXKECTBA,
33JIaHHOE IPOCTEUITNMHU YCIOBHUAMY;
-pacno3HaBaTh JIOKHBIC YTBCPIKICHU,
OIIMOKU B pacCyxaACHUAX, B TOM YHCJIC
C UCTIOJIb30BAHUEM KOHTPHPUMCEPOB

MHOHCECMB HA KOOPOUHAMHOU NIOCKOCMU,
-onepuposams NOHAMUAMU: YMEepiHcoeHue,
OmpuyaHue ymeeprucoeHus, UCMUHHble U
JIOICHbIE YIMBEPIICOEHUS, RPUYUHA, CTIe0CTnEUe,
yacmublll caydall 00uezo ymeepiucoeHus,
KOHmMpnpumep;

-nposepsMmb NPUHAOTIEHCHOCIL IJIEMEHMA
MHOACECMBY;

-HaxoOoumu nepeceuenue u 00veouHeHue
MHOJHCECME, 8 MOM HUCIe NPEOCMAGNIEHHBIX
2paguyecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCTIL

-npPoB0OUMb OOKA3AMENbHbIE PACCYHCOCHUSL 0I5
000CHOBAHUSL UCTIUHHOCTNU YIBEPIICOCHUU

B noeceonesnoil scuznu u npu uzyueHuu Opyzux npeomMemos:

-HCIIOJIB30BATh YHCJIOBBIC MHOXXCCTBA Ha

“UCNOJ1b306A4Nb HUCJI0BbIE MHOIMCECNEA HA

1 35ech 1 anee; pacro3HaBaTh KOHKPETHBIE IPUMEDPHI OOLIMX MIOHATHI MO XapaKTEPHBIM IPU3HAKAM, BBINOJIHATh
JIEHCTBUS B COOTBETCTBUHU C ONPEACICHUEM U IPOCTEHIIMMY CBOMCTBAMU IOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU

0oO0IIMe TTOHSATHS.

2 351ech u asiee; 3HATH ONPEIEIEHUE TIOHSTHUS, YMETh MOSCHATH €10 CMBICII, YMETh UCTIONb30BATh MOHATHE H ETO
CBOICTBA NPH MPOBEJECHUH PACCYKICHUH, PEIICHNN 3aad.
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Paznen |. BoInyCKHUK HAY4YUTCS I1]. BbIIyCKHMK MOJYYUT BO3MOKHOCTH
HAYYHUTHCH
KOOPJAWHATHOW TIPSMOU JIJISl OTICAHMS KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
pealbHBIX TPOIIECCOB U SBJICHUIA; NIOCKOCMU 0151 ORUCAHUSL PEATIbHBIX NPOYECCO8
-POBOJIUTH JIOTHYCCKHUE PACCYKICHUS B | U AGACHUIL,
CUTYallUsIX TOBCEIHEBHOMN KUZHH -NPOBOOUMb 0OKA3AMETIbHBIE PACCYHCOCHUS 8
CUMYayusx no8CeOHeBHOU HCUSHU, NPU peulenul
3a0a4 u3z Opyaux npeomemos
Yucna u -OmnepupoBaTh Ha 6a30BOM YPOBHE -C80000HO onepuposamov NOHAMUAMIU. Yeloe
6blpadIceHus | TIOHATHUSMHU: 11€TI0€ YHCIIO, ISIUMOCTh YUCTIO, OeTUMOCTb YUCET, 0ObIKHOBEHHAS

qucen, 0OBIKHOBEHHAS IPOOB, TeCATHIHAS
Ipo0b, pallHOHABHOE YHCIIO,
npUOIKEHHOE 3HAYCHHUE YHCIIA, YaCTh,
JI0J151, OTHOIIICHHE, TIPOIICHT, TIOBBIIICHUE
¥ IOHWKCHHE Ha 3aIaHHOE YHCII0
MPOIICHTOB, MaclTao;

-ONepUPOBaTh Ha 0230BOM YpOBHE
MOHSTHAMH: JIOTapru(M YncIa,
TPUTOHOMETPHUYECKAsi OKPY>KHOCTb,
rpajaycHas Mepa yriia, BeJIMUMHA YIJia,
3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUUIECKOU OKPYKHOCTH,
CUHYC, KOCUHYC, TAHI'€HC M KOTAHT€HC
YIJI0B, UMEIOIIMX TPOU3BOJILHYIO
BEINYNHY;

-BBITIONTHATH apru(hMETHIECKHE TEUCTBUS C
LIEJIBIMU M PAllMOHAIEHBIMH YU CIIAMHU;
-BBITIONTHATH HECTIOKHBIC TIPe0Opa3oBaHMUs
YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIIAX
CTETICHU YHCEJI, TM00 KOPHH U3 YKCEI,
100 Jorapu@Mbl YHCEIT;

-CpaBHUBATh palliOHAIBHEIE YHCIIa
MEXTy COO0M;

-OlICHUBATh U CPABHHUBATH C
paIoOHATBHBIMY YHCIIAMU 3HAUYEHUS
LIETIBIX CTENEHEH Ynces, KOpHen
HAaTypaJIbHOM CTEIEHU U3 YUCEl,
norapu()MoB YHCeN B MPOCTHIX CIyYasX;
-M300paXKaTh TOYKAMH HA YHUCIOBOM
MPSIMOM TICJIbIC U PALIMOHAJILHBIC YHCIIA;
-M300paxkaTh TOUKAMH Ha YHCIIOBOM
MIPSIMOH TIeJTbI€ CTETICHH YHCEeNl, KOPHH
HaTypaJbHOU CTEIICHU U3 YUCEl,
Jiorapu@Mbl YHCEIT B IPOCTHIX CAyYasix;
-BBITIOJTHATH HECIIOKHBIC IPe0Opa3oBaHUS
LENBIX U IPOOHO-PANMOHAIILHBIX
OYKBEHHBIX BbIPKCHU;

-BBIPQXKATh B POCTEHIIIHNX CITydasX U3
PaBEHCTBa OJHY IIEPEMEHHYIO Yepe3
Apyrue;

-BBIYHMCIIATD B MPOCTBIX CITydasx
3HAYCHUSI YUCIIOBBIX ¥ OYKBEHHBIX
BBIPYKEHHI, OCYIIIECTBISIS HEOOXO0IUMbIC
MOJICTAHOBKH M ITPe0Opa30OBaHMsI;
-M300paXKaTh CXEMATHYECKH YTOJI,

0pobb, decssmuunas Opobb, payuoHAlIbHOE
YUCTO0, NPUOTUINCEHHOE 3HAYEHUEe YUCIA, YACTb,
007151, OMHOUEeHUe, NPOYEHM, NOGbIULeHUE U
NOHUdICEHUe HA 3A0AHHOE YUCTIO NPOYEHMO8,
macwmao,

-NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU
cgolicmeamu OeaUMOoCmiL,

-onepuposams NOHAMUSIMU. 102aPUPM Yucia,
MPUSOHOMEMPUYECKAST OKPYICHOCHLD,
PpaocuanHas u epadychas mepa yead, Geruiuna
Vena, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPUYECKOU OKDYICHOCIU, CUHYC,
KOCUHYC, MAHSEHC U KOMAH2EHC V208,
UMEIOWUX NPOUZBOTILHYIO GETUYUHY, YUCIA e U TT;
-8bINOIHAMb apudmemuyeckue Oeticmeus,
couemast ycmmuvle U NUCbMEHHbLE NPUEMb,
NPUMEHsIA npu HeobXo0oUMocmu
8bIUUCIUMENbHBLE YCIMPOUCMEA,

-HAXOOUMb 3HAYEHUsL KOPHSL HAMYPATbHOU
cmenetu, cmenenu ¢ payuoHaIbHbIM
nokasameinem, 102apu@ma, Ucnoib3ys npu
HE0OX00UMOCIU BbIYUCIUMEIbHbLE
ycmpoicmaa,

-HONB3068AMBCSA OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX pacuemax;

-NPOBOOUMb 1O U3BECTMHBIM OPMYIaAM U
npasuiam npeodpazoeanus OyKEeHHbIX
BbIPANCEHU, BKTIOHAIOWUX CIENeHU, KOPHU,
J02apupmol u mpucoOHoMempuieckue QYHKYUu,
-HAXOOUMb 3HAYEHUsL YUCTIOBLIX U OYKBEHHBIX
BbIPANCEHUL, OCYUeCMBIss He0OX00uMble
NnOOCMAaHOBKY U NPEoOPA30BAHUSL,
-U300padicamsv cxemMamuyecku Yeo, GeIuiuna
KOMOPO20 8bIPANCEHA 8 2pAdyCax unu
paouauax;

-UCNONIb308aMb NPU PeuleHul 3a0ay MadIuiHble
3HAYEHUST MPUSOHOMEMPULECKUX DYHKYUL
Venos;

-8bINOIHAMb NEPeBO0 GETUUUNbL Y2ld U3
PAouaHuoll mepuvl 8 2padycHyIo U 06pamuo
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BEJIMYMHA KOTOPOTO BEIPAXKECHA B
rpajaycax;
-OIICHUBAaTh 3HAKW CHHYCa, KOCUHYCA,
TaHTEHCa, KOTAHI€HCAa KOHKPETHBIX YTJI0B
B nosecednesnoii ycuznu u npu uzyueHuu Opy2ux y4eoHvlxX npeomenos:
-BBITIOJTHATH BBIYMCIICHUS TIPU PEIICHUN -BbINOIHAMb OelCBUSL C YUCTIOBLIMU OAHHBLMU
3a]a4 IPaKTHYECKOTO XapaKkTepa, npu pewenuuy 3a0ay NPAKMU4ecKo2o
-BBITIOJTHATE MPAKTHYECKHUE PACUETHI C xapaxmepa u 3a0ay U3 paziuyHuix ooracmeri
HCTIONb30BaHUEM TPH HEOOXOTUMOCTH SHAHUL, UCTIOTB3YS NPU HEOOXOOUMOCTHU
CTIPaBOYHBIX MATEPUAIIOB U CNpasounble MAMepuaIbl U 6bIYUCTUMEIbHbLE
BBIYUCITUTEIBHBIX YCTPOUCTB; yempoticmea,
-COOTHOCHTD peabHbIC BETHUHHEI, -OYeHUBAMb, CPAGHUBAMND U UCHOTIL308AMb NPU
XapaKTePUCTUKU O0BEKTOB PeUeHUY NPAKMUYECKUX 3a0a4 YUCA08ble
OKPYIKAIOIIEr0 MUPA C UX KOHKPETHBIMH | 3HAYEHUS. PEAbHbIX GEIUYUH, KOHKPEMHble
YKMCIIOBBIMU 3HAYCHHUSIMU, YUCNI0BbIE XAPAKMEPUCTUKU 00BEKMO8
-HCTOJIh30BaTh METOJIbl OKPYTJICHHS, OKpYyJlcaiowe2o Mupa
MPUOITMKECHUSI U TIPUKUJIKH TIPU PEIICHUN
MPAKTUYCCKUX 3a1a4 HOBCC}IHCBHOﬁ
JKU3HU
Ypasnuenus | -Pemats nunelinbie ypaBHEHUs U -Pewamu payuonanvrvle, nokazamenvbHvie u
u HEPaBEHCTBA, KBAJIPATHBIE YPABHEHMS, Joeapupmuneckue ypagHenus u HepaseHcmed,
Hepagencm | =PeLIATh JIOrapuYMUUECKUE yPABHCHHSL npocmetiuue UppayuoHaIbHvle U
ea Bua log a (bx + ¢) = d u mpocreiirme mpucoHomempuiecKue ypasHeHus,

HepaBeHcTBa Buaa 10g 2 X < d;

-periaTh noKa3aTelIbHbIC YPaBHEHUS,
Bua a”*°=d (rae d MOXHO NpeICTaBUTh
B BUJIC CTEIICHH C OCHOBAaHHEM a) U
NpoCTeIe HepaBeHcTBa Bua a* < d
(rme d MOYKHO MPEICTABUTH B BHIIC
CTEIEHH C OCHOBAHKEM a);

-IPHUBONTEH HECKOJIBKO TPUMEPOB
KOpHEHN IIPOCTENIIEro
TPUTOHOMETPUYECKOTO YPaBHEHUS BU/IA:
sinx=a, cosx=a, tgx=a, ctgx =a,
rje a — TabJaIu4YHOe 3HAYCHHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUICCKON
GbyHKIIIH

HEepaseHcmea u ux CUCmemyl;
-UCNONBL308aMb MEMOObL PeUleHUs. YPAGHEHUI.
npusedeHue K Uudy «npousseoeHue pagHo
HYII0» UIU «HACMHOE PABHO HYI0Y, 3AMEHA
nepemMenHbIX;

-~UCNOIb308aMb MEMOO UHMEPBANOE OiA
PeuleHUs HepaBeHCme;

-UCNOIB308AMb 2paghuyecKkull Memoo 0
NPUOIUNCEHHO20 peuteHUs YPAGHeHUIl U
HEepaseHcme;

-U300padicamsd Ha MPUSOHOMEMPULECKOU
OKPYIHCHOCTU MHOJICECTNEO PeUteHUl
npocmenuux mpuzoHOMempuUIeCcKux ypagHeHut
U Hepasencms;

-8bINOIHAMb OMOOP KOPHEl YPASHEeHUll Ulu
peuienuii HepageHCcme 6 COOMEEmMCmeul ¢
OONONHUMENLHBIMU YCTIOGUAMU U
ocpanuieHuAMU

B noeceonesnoil scuznu u npu uzyueHuu Opyzux y4eoHvlX npeomMemos:

- COCTaBIISITh U PEIIaTh YPAaBHEHUS U
CHUCTEMBI YPaBHEHUH TPU pELIEHUN
HECJIOKHBIX TPAKTUYECKUX 3a/1a4

- COCMABAAMb U Ppeuanb YPasHeHUs, CUCTeMbl
VPAaBHeHUll U HePaseHCmed Npu peteHul 3a0ay
Opy2ux y4eOHbIX nPpeomMemos;

- UCNOIB308AMb YPAGHEHUS U HePABEHCNEA 015
NOCMpOeHUs U UCCLe008aHUSL NPOCMETUUX
MamemMamuieckux mooeseli peaibHbix
cumyayuii i nPUKIAOHbIX 3a0ay;

-yMemb UHMEPNPEemupo8ams HOLYYEeHHbIIL NPU
pelieHuU ypasHeHUs, HEPABEHCMEd WU
cucmemyl pesyibmam, OYeHUSamMb €20
npasoonododue ¢ KOHmeKcme 3a0anHOU
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HAYYHMThCH

PeanvHOU cumyayuy Uiy RPUKIa0HoU 3a0aqu

Dyuxyuu -OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATHAMHU: 3aBUCUMOCTb BEJIMYUH,
(GyHKUUS, apryMeHT U 3HaYCHHE
¢$yHKINH, 001aCTh ONpeieNeHUs U
MHO’KECTBO 3HaUeHUH (PyHKITNH, rpaduk
3aBUCHMOCTH, TpaduK HyHKIUH, HYITH
(GYHKLINY, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA
YHCJIOBOM IIPOMEXYTKE, yObIBaHHE Ha
YHCJIOBOM MPOMEXYTKE, HanOobIlee 1
HaMMeHbIlee 3HaYeHne PyHKIMN Ha
YHCIIOBOM MIPOMEXYTKE, [IEPUOIUIECKast
(GyHKUUS, TEPUOLT;

- oTepupoBaTh Ha 0A30BOM YpOBHE
MOHATHSIMU: TIpsiMasi U oOpaTHas
MPONOPLUOHAIBHOCTh JIMHEHHAS,
KBaJ[paTHUYHasl, JJorapupmMuuecKas u
NoKasaresnbHask QyHKIHH,
TPUTOHOMETPUYECKUE (DYyHKLNY;

- pacrno3HaBaTh rpa)MKH 3I1eMEHTAPHBIX
(GyHKUM: npsMoit 1 00paTHOH
NPONOPLUUOHATIBHOCTH, IMHEHHOM,
KBaIpaTHYHOM, JTIOTapH(PMHIECKON U
MoKa3aTenbHON QyHKIUH,
TPUTOHOMETPUYECKUX (YHKLHII;

- COOTHOCUTH Ipa)uKy 3J€MEHTAPHbIX
(GyHKUIMH: npsMoit 1 00paTHOM
MPONOPLUOHATBHOCTH, JIMHEHHOM,
KBaJIpaTHYHOM, JIOTapUPMHIECKON U
MoKa3aTenbHO QYHKINH,
TPUTOHOMETPUYECKUX QYHKIUH ¢
(hopMynaMu, KOTOPBIMH OHH 3a/1aHbl;

- HaXOJUTh T10 TpapuKy IpUOIMKEHHO
3Ha4YeHUs (PYHKIMU B 33JIaHHBIX TOYKAX;
- OTIpeNeJIATh 10 rpaduKy CBOWCTBA
(dbyHKIIMH (HYTH, TPOMEKYTKA
3HAKOIOCTOSHCTBA, POMEKYTKU
MOHOTOHHOCTH, HAUOOJBIINE U
HaNMEHbBIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKHU3 Tpaduka QyHKIINH,
YZOBJIETBOPSIIOLIEN IPUBEICHHOMY
Habopy ycioBuil (IPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUCHHUE
(YHKIWY B 33]JAHHOW TOYKE, TOYKH
9KCTPEMYMOB H T.JI.)

B noecednesnoii yscuznu u npu uzyuenuu Opy2ux yu4eoHvix npeomMenmos:
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- OTIpeNeNIATH 10 rpaduKaM CBOMCTBa -onpeodensime no papuram u UCnoIbL308amMs
peaNbHBIX TPOLIECCOB M 3aBUCUMOCTEH 02151 peuleHust NPUKIAOHBIX 3a0ay C80CMEa
(HanOopIIMe ¥ HAUMEHBIINE 3HAYCHUS, | PealbHbIX NPOYeccos U 3a8ucumocmel
MPOMEKYTKU BO3pacTaHUs U YObIBaHUS, (Haubonvuiue u HauUMeHbUUe 3HAYeHUs,
MPOMEKYTKU 3HAKOMIOCTOSIHCTBA U T.I1.); | MPOMENCYMKU B03DACMAHUS U YObIBAHUS
- HHTEPIPETHPOBATH CBOWCTBA B YHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
KOHTEKCTE KOHKPETHON MPaKTHYECKON acumnmomsi, nepuoo u m.n.);
CUTyalluu -UHMEPNPemupo8ams C0UCMEA 6 KOHMeKCHe
KOHKPEMHOU NPAKMUYECKOU CUMYayull,
onpeodenams no epaguxam npocmeuiiue
XapakmepucmuKku nepuooOudeckux npoyeccos 6
Ouonozuu, IKOHOMUKe, My3blKe, PAOUOCBA3U U
op. (amnaumyoa, nepuoo u m.n.)
Inemenmupr |-OnepupoBats Ha 6a30BOM YpOBHE -Onepuposams NOHAMUAMU: NPOU3BOOHAS
Mmamemamuy |MOHATUSMH: IPOU3BOAHAST QYHKIIUH B @yHKYyuu 8 mouke, KACAMeNbHAS K 2PAPUKY
YUecKk020 TOYKe, KacaTelbHas K TpaduKy QyHKIWHN, |pyHKyuu, npouzsoonas GyHKyuu,
ananuza POU3BOIHAS (YHKIINH; -8bIYUCTAMb NPOU3BOOHYIO OOHOYJIEHA,
-OTIpe/ICIISITh 3HAUEHHE IPOU3BOAHOM MHOOUTIEHA, KAOPAMHO20 KOPHSL, NPOU3EBOOHYIO
(hYHKITH B TOYKE MO0 U300paKESHHIO CyMMbL YHKYULL,
KacaTellbHOH K Tpa UKy, IPOBEIACHHON B |-8b14UCIAMb NPOUIBOOHbIE INEMEHMAPHBIX
STOH TOUKE; @YHKYULL U UX KOMOUHAYU, UCNOAb3YS
-pemaTh HeCJIOKHBIE 3a]]aud Ha Cnpagouble Mamepuabl;
MPUMEHEHHUE CBSI3U MEXKIY IPOMEXKYTKAMH |-UCC1e008aNb 8 RPOCIMEUUUX Cy4anx QyHKyuu
MOHOTOHHOCTH M TOYKaMH IKCTpEMyMa Ha MOHOMOHHOCMb, HAX00UMb HAUOOIbLUIUE U
(YHKIWH, C OAHOM CTOPOHEI, U Haumenbuue 3HavyeHus QYHKYuil, Cmpoums
MPOMEKYTKAaMH 3HAKOIIOCTOSTHCTBA 1 epaghuku MHO2OUIEHO8 U NPOCMETUUX
HYJISIMH TIPOU3BOTHOM TOH QYHKIMU — C  |PAYUOHATbHBIX (PYHKYULL C UCRONb308AHUEM
Ipyroi annapama mMamemamuyecko20 aHaIu3a
B noecednesnoil scusnu u npu uzyueHuu Opy2ux npeomemos:
-TIOJIB3YsICh TpaKaMu, CPaBHUBATh -pewiams NPUKIaoHble 3a0a4u U3 OUOI02UL,
CKOPOCTH BO3pacTaHus (pocra, Qu3suKU, XUMUU, IKOHOMUKU U OPY2UX
MOBBIIICHHS, YBEITMYCHUS U T.11.) WIN npeomemos, C8A3aHHble C UCCIe008aHUeM
CKOpOCTH yObIBaHUS (NaJICHHS, CHUIKCHUS, |(XAPAKMEPUCTNUK PEATbHbIX NPOYECCOos,
YMEHBIICHUS U T.I1.) BEJIMYUH B PEATIbHBIX  [HAXOHCOCHUEM HAUOOILUUX U HAUMEHBULUX
nporeccax; 3HAUeHUll, CKOPOCMU U YCKOPEHUs U M.1N.;
-COOTHOCHTD TPa(QKH peatbHbIX uHmMepnpemuposams NOJIy4eHHble pe3yIbmamol
MPOLECCOB U 3aBUCUMOCTEN C UX
OIMCAaHHUSAMH, BKITIOYAIOIINMH
XapaKTepUCTUKU CKOPOCTU M3MEHEHHUS
(6BICTpBII POCT, TNIABHOE TIOHIKECHUE U
T.I1.);
-HCIOJIb30BaTh rPauKN peabHBIX
MPOIIECCOB JUISl PEIICHUS HECIOMKHBIX
MPUKIAIHBIX 33724, B TOM YUCIIe
orpenesis o rpaduKy CKOpoCTh Xoaa
npouecca
Cmamucmu | -OnepupoBats Ha 6a30BOM YPOBHE -Umemob npedcmasnenue 0 OUCKDEMHbBIX U
Ka u OCHOBHBIMH OITUCATEIIEHBIMHU HenpepvleHbIX CLYHAUHbIX 8EIUYUHAX U
meopus XapakTepUCTUKAaMH YHCIOBOrO Habopa: pacnpeoenenusx, 0 He3a8UCUMOCIU CTYYANHbIX
sepoamnoc | CPEAHEE apudpMeTHiecKoe, MeIMaHa, BeNUUUH,
mei, HanOoJbIlIee U HAUMEHbIIIEe 3HAUCHUS; -umemsv npeocmasienue o pamemamueckom
HOPUKA U -0lepupoBaTh Ha 0Oa30BOM ypOBHE 0AHCUOAHUU U OUCNEPCUY CLYHAUHBIX BETUYUH,

TIOHATHUAMM: 4aCTOTA U BEPOATHOCTDH

-umenio npedcmaeﬂeﬁue 0 HOPMAJIbHOM
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Pazgen |. BoInyCKHUK HAY4YUTCS I1]. BbIIyCKHMK MOJYYUT BO3MOKHOCTH
HAY4YUThCH
KomoOunamo | COOBITHA, CTy4aliHBIA BBIOOD, OMIBITHI C pacnpeoeneHuy u npumMepax HoOpMaibHoO
puka PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU PACnPeOeneHHbIX CLYYAUHbBIX GEeNUUUH,
COOBITHSIMU; -NOHUMAMb CYMb 3aKOHA DOTLULUX YUcen U
-BBIYUCIISATH BEPOSATHOCTH COOBITHI Ha 8bIOOPOUHO20 MEMOOa U3MepeHUs.
OCHOBE T0JICUETa YHCIIa NCXOJ0B seposamHocmetl,
-UMemsb npedcmasnerue 00 YCi08HOU
8epPOSMHOCIU U O NOJIHOU BEPOSMHOCTU,
NPUMEHAMb UX 8 peuleHUuU 3a0ay;
-umems npedcmagienue 0 6adCHbIX YACMHbIX
8UOax pacnpeoeneHutl u nPUMeHsAms Ux 8
peutenuu 3a0au;
-umems npedcmasienue 0 Koppeiayuu
CYYAUHBIX eIUYUH, O TUHEUHOU pecpeccuul
B nosceonesnoii ycusnu u npu uzyueHuu Opy2ux npedmemos:
-OIICHUBATh U CPAaBHHUBATH B ITPOCTHIX -BLIYUCTSAMD WU OYEHUBAMb BEPOITNHOCU
CIIyqasix BEPOSTHOCTH COOBITHIA B coObIMuULl 8 PeanbHOU HCUSHU,
peaNbHOM KU3HHU; -8bIOUPAMb NOOX00AUUE MEMOObl
-4UTaTh, COTIOCTABISTH, CDABHUBATb, npeocmasienus u 06pabomky OAHHbIX,
WHTEPIPETUPOBATH B POCTHIX CIy4asx -yMemb pewams Hecl0JiCHbIe 3a0adU Ha
peanbHble JaHHBIE, IPE/ICTABICHHBIC B npumMeHenue 3aKoHA OONLULUX Yucen 8
BUe TaOJIHII, TUarpaMmm, rpaduKoB coyuono2ul, cmpaxo8anuil, 30pagooxXpaHeHul,
obecneuenuy 6e30NACHOCMU HACENIEHUs 8
YpPe3BbIYALHBIX CUMYAYUAX
Texcmoegwvie | -Pematb HecIIOKHBIE TEKCTOBBIE 3a1a4YH -Pewams 3a0auu pasneix munos, ¢ mom uucie
3a0auu Pa3HbIX THIIOB; 3a0a4u NOBbIUEHHOU MPYOHOCIU,

-aHaJIM3UPOBATh YCIOBUE 3aa4H, IPU
HEOOXOMMOCTH CTPOUTD ISl €€ PELICHHS
MaTeMaTHYeCKyI0 MOJIETIb;

-[IOHUMATh U MCIIOJIb30BATH ISl PEIICHUSI
331241 MH(POPMAIIHIO, IPEACTABICHHYIO B
BHUJIE TEKCTOBOI M CHMBOJILHOM 3aIIHCH,
cxeM, TabJuIl, TuarpaMm, rpauKoB,
PHCYHKOB;

-JICWCTBOBATH I10 AITOPUTMY,
COZIepXKAIIEMYCsl B YCIIOBUH 3a/1a4H;
-HCTI0JIb30BaTh JIOTUUECKHE PACCYKICHHUS
NPU PELICHUH 33/1a4H;

-paboTaTh ¢ M30BITOYHBIMU YCIIOBHSAMH,
BbIOMpas U3 Beeit nHdopMaIu, TaHHbIe,
HEOOXOAMMBIE JIJIsl PEIICHHs 32124y,
-OCYIECTBIISATh HECIIOKHBIH TIepedop
BO3MOJKHBIX PEIICHUH, BHIOUpPAs U3 HUX
ONTUMAIILHOE 110 KPUTEPHUSIM,
cOpMyITHPOBaHHBIM B YCIIOBUH;
-aHaJIM3UPOBATh U HHTEPIIPETUPOBATh
MOJTyYCHHBIE PEIICHUS B KOHTEKCTE
YCJIOBHS 32124, BBIOMPATh PELICHUS, HE
NPOTUBOPEYAIINE KOHTEKCTY;

-peiarh 3aJa41 Ha pacueT CTOMMOCTH
MOKYTIOK, YCIJIYT, O€3/I0K H T.IL.;

-penraTh HECJIOKHBIE 3a1a4H, CBS3aHHbIC
C JIOJIEBBIM y4acTHEM BO BIIaJICHUH
(hupMOoH, IpennpusITHEM,

-8b10UPAMb ONMUMANLHBLL MEMOO PeuleHUs]
3a0a4u, paccmampueds pasiuyHbie Memoobvl,
-CMpoums MOOeb peulenus 3a0ayl,
npo6oOUmMsb OOKA3AMENbHbIE PACCYHCOCHUSL,
-peutams 3a0ayu, mpebyowue nepebopa
8apuanmos, npogepKu yciosull, 8bloopa
ONMUMATLHO20 pe3yIbmama,
-aHAIU3UPOBAMb U UHMEPNPEMUPOBAMb
Dpe3yabmanmul 8 KOHmeKcne YCi108Ust 3a0adu,
8bIOUpamMb peutenus, e npomugopeyauue
KOHmMeKCmy;

-nepegooums npu peueHun 3a0ayu
unghopmayuio u3 00HoU opmul 8 Opyeyio,
UCNONIB3YSL NPU HEODXOOUMOCIU CXEMb,
mabauysl, 2paghuxu, OUASPaAMMbl;
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Pasznen

|. BbIyCKHUK HAYYHMTCSA

I11. BbINYCKHHMK NOJY4YUT BO3MOKHOCTh
HAYYHMThCH

HEIBHKHMOCTBIO;
-peraTh 3aJ]a4u Ha TMPOCTHIC MPOICHTHI
(cucTemMBI CKHIOK, KOMHCCHH) M Ha
BBIYUCIICHHUE CJIOKHBIX TPOLIEHTOB B
Pa3NUYHBIX CXeMaX BKJIAJI0B, KPEIUTOB U
UTIOTEK;

-pemaTh NpakTHYeCKUe 3a/1a4u,
TPEOYIOIINE UCTIOIh30BAHHUS
OTPHIIATEIHLHBIX YHCEIT: Ha ONpEeIICHHE
TEeMIIepaTyphbl, Ha ONPE/IeIICHUE
MIOJIOXKEHUS HAa BpeMEHHOM ocH (110
HaIlel Spbl U TIOCJIE), Ha JIBIDKEHHE
JIEHEeXKHBIX CPeACTB (PUX0A/pacxom), Ha
orpeesieHre TITyOUHBI/BBICOTHI U T.11.;
-HCII0JIL30BaTh ITOHSATHE MaciITadba JJI
HaXO0XIACHUA paCCTOﬂHI/II\/’I 1 JJIMH Ha KapTax,
I1aHaxX MECTHOCTH, IIJIaHaX IMOMCIICHUU,
BBIKpOHKaX, [IpU paboTe Ha KOMIBIOTEPE U
T.II.

B noecedonesnoit scusnu u npu uzyueHuu Opy2ux npeomenos:

pemIaTh HeCIOKHBIC IPAKTUIECKUE
3a/1aui, BO3HUKAIOIINE B CUTYyaIHIX
MOBCETHEBHOU KU3HU

peuwams npakmuyecKue 3a0ayu U 3a0aiu u3
Opyaux npeomemos

T'eomempusn

-OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUAMU: TOYKA, IpsAMas, MIIOCKOCTh B
MIPOCTPAHCTBE, MapaJlIeIbHOCTh U
HNEPHEHIUKYISIPHOCTD MPSIMBIX U
TIOCKOCTEH;

-pacro3HaBaTh OCHOBHBIE BUIBI
MHOT'OI'PaHHUKOB (IIpU3Ma, HUpamMu/a,
MPSMOYTOJIBHBIN Mapajuleenurnen, Kyo);
-M300paxkaTh U3ydaemble QUTYpHI OT
PYKH U C TPUMEHEHUEM MPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

-Jienath (BBIHOCHBIE) IIIOCKUE YEPTEXKH U3
PHUCYHKOB IPOCTHIX OO BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y;

-U3BJIEKATh HHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX
¢urypax, npencTaBICHHYIO HA YepTEKaxX
U PUCYHKaXx;

-puMeHsTh Teopemy Iudaropa mpu
BBIYHCIICHUN HJIEMEHTOB
CTEPEOMETPHUYECKHUX PUTYD;

-HaXOJINTh OOBEMBI U TUIOIIA !
MIOBEPXHOCTEN POCTEHIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
hopmyu;

-pacro3HaBaTh OCHOBHBIE BUIBI TEIl
BpareHus (KoHyc, IMHIp, chepa u
map);

-HaXOJIUTh OOBEMBI U TUIOIIA !
MIOBEPXHOCTEN NPOCTEHIINX
MHOTOTPAaHHMKOB U TeJ BPAIIEHUs C

-Onepuposams NOHAMUAMU. MOYKA, NPAMAZ,
NIOCKOCMb 8 NPOCMPAHCMEe, NaApalleIbHOCHb
U NepneHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEl,
-npuUMeHsms 05 peuleHus 3a0a4
2eomempuiecKkue hpakmol, eciu Ycaoeus
npumMenenus 3a0anbsl 8 AHOU popme;

-pewiams 3a0a4u Ha HAXO0NHCOeHUe
2eoMempuiecKux 6eIuyuH no oopazyam uu
aneopummam;

-0enamo (6bIHOCHbIE) NIOCKUE YEePMENCU U3
PUCYHKO8 00bEeMHBIX (hucyp, 6 mom yucie
pucosams 6UO0 c8epxy, cOOKY, CMpoUms ceveHus
MHO20SPAHHUKOS,

-U381eKAMb, UHMEPNPEMUposans u
npeobpazosvisams UHGOpMaAyUio o
2eomempuiecKux uaypax, npeocmasienyio Ha
yepmegicax,

-npuUMeHAmb 2eomempuyeckue paxmuol 0is
peuieHus 3a0a, 8 mom qucie npeononazarouux
HeCKONbKO Wa208 peuleHsl;

-OnUCHIBAMb 83AUMHOE PACNONONCEHUE NPIMBIX
U naiockocmetl 8 NPOCMpPAaHcmee,
-ghopmynupoeams ceoticmea u npUsHaKu Queyp;
-00Ka3b16AMb 20MEeMPUYECKUE YMBEPIHCOCHUS,
-gnadems CMaHOApmMHOU Kiaccugurayuer
NPOCMPAHCMBEHHBIX ueyp (Mupamuobst,
npusmul, napaiieienuneovl);

-HAXo0UmMsv 0OveMbL U NIOWAOU NOBEPXHOCTHEN
2eoMempuiecKux mei ¢ npuMeHenuem opmyi;
-8bIYUCTAMb PACCMOSAHUS U Y2Tbl 8
npocmpancmee
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Pazgen |. BoInyCKHUK HAY4YUTCS I1]. BbIIyCKHMK MOJYYUT BO3MOKHOCTH
HAYYHUTHCH
npuMeHeHneM Gopmya
B nosceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomMemos:
-COOTHOCHTD aOCTpPaKTHBIC UCNONL306ANN CEOUCTBA 2E0MEMPUIECKUX
TEOMETPUICCKHEC TTOHITHS B (PAKTHI ¢ Queyp ons pewenus 3a0a4 NPAKMu4ecKo20
peaTbHBIMH KU3HEHHBIMH 00BEKTaMHU U xapaxmepa u 3a0ay u3 opyaux obaacmeti
CUTYaILUsIMU, 3HAHULL
-MCIOJIb30BATh CBOWCTBA
MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX
¢Guryp 1i1st peleHns TUMOBBIX 3a/1a4
MPAKTUIECKOTO COJICPIKAHUS;
-COOTHOCHTb IUTOIIA/IN TIOBEPXHOCTEH Tel
OJIMHAKOBOW ()OPMBI Pa3IMIHOTO
pasmepa;
-COOTHOCHTH 00BEMBI COCYIOB
OJIMHAKOBOW (POPMBI Pa3InIHOTO
pasmepa;
-OIICHUBaTh (HOPMY NIPABUITEHOTO
MHOTOTpaHHHUKA TIOCIIE CITUIIOB, CPE30B U
T.10. (ONPEAeTATh KOJTUYECTBO BEPILUH,
pebep 1 rpaHeil Moay4YeHHBIX
MHOTOTPaHHUKOB)
Bexmopst u | -OnepupoBaTh Ha 6a30BOM YPOBHE -Onepuposamsv NOHAMUAMU 0eKAPMOBbl
Koopounam | TIOHSATHEM JIEKapTOBbI KOOPIMUHATHI B KOOpOUHAamsl 8 NPOCMPAHCMEe, GeKMOp,
ol 6 MIPOCTPAHCTBE; MOOYTIb 8eKMOPA, PABEHCMBO 8EKMOPOS,
npocmpancm | -HaXOAUTh KOOPAWHATHI BEPIINH Ky0a KOOpOUHAmbl 8eKMOpa, Y201 Melcoy
6e MPSIMOYTOJILHOTO TIapaJuleenune a 8EKMOPAMU, CKATAPHOE NPou3gedenue
BEKMOPO8, KOLIUHEAPHbLE BEKMOPbL,
-HAX0O0UMb PACCMOSIHUE MENCOY 08YMSL
MOYKAMU, CYMMY 6eKMOPO8 U NPOU3BEOEeHUE
BEKMOPA HA YUCTO, Y2OJL MENCOY BeKMOPAMU,
CKANApHOe NPOoU3eedeHue, PACKiaobleans
8EKMOP NO 08YM HEKOTUHEAPHbIM 8EKMOPAM,
-3a0a6ams NAOCKOCHb YPABHEHUEM 8
dexapmosotl cucmeme KOOpOuHam,
-pewiams npocmetiuiue 3a0a4u 66e0eHUeM
8EKMOpPHO20 bazuca
Hcmopus -OnuchIBaTh OT/JCNBHBIC BBIIAIOIINECS -Ilpedcmasnsimo 8KIAO BLLOAIOUWUXCSL
Mmamemamu | PE3yIbTATHI, MOJyYSHHBIC B XOJI€ MAMEMAMUK08 6 pa3eumue Mamemamuxy u
K Pa3BUTHS MaTEMaTHUKH KaK HAyKH; UHBIX HAYUHBIX 0Oaacmell;
-3HaTh PUMEPHl MATEMATUIECKUX -NOHUMAMb POJIb MAMEMAMUKY 8 PA3GUMULL
OTKPBITHH U X aBTOPOB B CBS3U C Poccuu
OTEYECTBEHHON U BCEMUPHOM UCTOpUEH;
-[IOHUMATh POJIb MATEMATHKH B Pa3BUTHH
Poccun
Memoowi -IIpruMeHsITh N3BECTHBIE METOBI IIPH -Ucnonvzosamsv 0cHOGHbIE MEMOObL
Mmamemamu | PEUICHUH CTaHIAPTHBIX MAaTEMAaTHUECKUX | OOKA3AMenbCmEd, NPO8oOUms JOKA3AMENbCMBO
Ku 3ajaq; U BLINOHAMb ONPOBEPIICEHUE;

-3aMeyaTh U XapaKkTepu30BaTh
MaTEMATUYCCKNE 3aKOHOMEPHOCTHU B
OKpYy>Karollle IeUCTBUTEIbHOCTH;
-IPUBOJUTH IPUMEPHI MATEMATHUECKUX
3aKOHOMEPHOCTEH B MPUPOJE, B TOM
YHUCJIE XapaKTEPU3YIOMIHNX KPACOTy U

-NPUMEHSMb OCHOBHblE MEeMOObl PeUeHUs
MamemMamu4eckux 3a0ay;

-Ha OCHOBE MAMEMAMUUECKUX
3aKOHOMePHOCHEl 8 NPUPOOe
Xapaxmepuzoeams Kpacomy U CO8EPUIeHCINEO
OKDYHCAIOWEe20 MUpa U Npou36edeHull
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Paszpnen |. BbINyCKHUK HAYYUTCSA I11. BbINYCKHHMK NOJY4YUT BO3MOKHOCTh
HAYYHMThCH
COBEPIICHCTBO OKPY’KAIOIIEr0 MUpa U uckyccmea,
MPOU3BEIECHUN UCKYCCTBA -NPUMEHAMb NPOCMeluue NPocPamMMHbLE

Cpeocmea u A1eKMpOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NPU peuenui Mamemamuyeckux
3a0ay

2. Conep:xanme yueOHOro npeamera «MareMaTuKa
(BryI04as anredpy M HaYaJIa MATEMATHYECKOI0 AHAJIN3Aa, TeOMETPHI0)

10 kaace
«AJireOpa 1 HAYAJIA MATEMATHYECKOT0 AHAJIN32

(102uaca)

I'naBa 1. IloBTopenue u pacmmpenue ceeaeHuii o pynkunu (12 yacon)

[Mousitue dynkuun. Hynu QyHKIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh Hamnbomnbiee u
HauMeHbIllee 3HaueHus GyHKuuu. YErHbie u Heu€THble (GyHKUUU.. [lepuomuvHocTh (QYHKIMH..
Cnoorcnvie  ¢ynkyuu.  IloctpoeHne rpadukoB (YHKIMA C  TOMOIIBIO  T€OMETPUUYECKUX
npeoOpaszoBannii. OOpatHas (yHKIMA. [Ipeobpaszosanue epaghuxos Gyukyuil: cosueu 600b
KOOPOUHAMHBIX OCell, pacmadceHue U cycamue, CUMMemMpUs OMHOCUMENbHO KOOPOUHAMHBIX Ocell U
Hayara Kkoopounam. [paguku e3aumno obpamueix @yukyuii. Bzaumno obpamHvle GyHKYU.
VYpaenenus, cucmemol ypagnenuii ¢ napamempom.

PaBHOCUIIBHBIE YpaBHEHMSI U HEpaBeHCTBAa. MeTo MHTEpBaioB. Pewenue ypasHeHuil u
HEepagencma, co0epHcAux nepemerHHyIo no0 3HAKOM MOOYJIAL.

I'nasa 2. Crenennas pyHkums (22 yacos)

CrenenHast pyHKIMS U ee cBoiicTBa M rpaduk. J[elcTBUsA ¢ KOpHSMHU HaTypallbHOM cTeneHu H3
YUCEIl, ModtcoecmeenHble NPeodpa306aHUs GblPalCeHUl, BKIIOYAIOWUX CIEeNeHU U KOPHU.




CrenenHast (QyHKIUS ¢ HATypaJbHBIM Noka3areneM. CTeneHHast GyHKIUS C LENbIM MOKa3aTeJeM.

Omnpenenenne KopHs n — oif creneHn. OyHkumsay = Vx. CBOICTBA KOPHS 1 — OH CTCICHH.
Omnpenenenre U CBOWCTBA CTENEHU C PALIMOHAIBHBIM I10KA3aTEIEM.
Meton  paBHOCWIIBHBIX IIpeoOpa3oBaHUMM Uil PELICHMS MPPALUOHAIBHBIX  YpaBHEHMH.
Wppanmonansuble HepaBeHcTBa. [lpocreiinine uppanuoHanbHble YypaBHEHUS. [Ipocmetiwiue
UPPAYUOHAIbHBIE YPAGHEHUSA U HEPABEHCIMEA.

I'nmaBa 3: Tpuronomerpuyeckue ¢pynkunu (27 4acos).

Tpuronomerpuueckass okpykHoOCTb. CHHYC, KOCHHYC, TAHI'€HC, KOMAH2eHC TIPOU3BOIBHOIO YyIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CIEACTBUS U3 HETr0. 3HAUCHHsI TPUTOHOMETPUUYECKUX

T TN T
¢bynkuuii ais yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan).

6 4 3 2
Pagnannas mepa yria. Tpuronomerpuieckre (GyHKIIMU YUCIOBOTO apryMeHTa. 3HAKU 3HAUYCHUI
TPUrOHOMETpHUECKUX (QYHKUIUN. UETHOCTD M HEYETHOCTh TPUTOHOMETPUYECKUX (PYHKIUI.

[lepuonnueckue ¢pynkunu. CBoiicTBa u rpaduku QyHKIUH y = Sin X, Yy = CoS X. CBoiicTBa n
rpaduku GyHKUul y =tgx, y = ctgx. OCHOBHBIE COOTHOILIEHUS MEX1Y TPUTOHOMETPHUECKUMHU

(GYHKIHSMU OJHOTO M TOTO ke apryMmeHTa. @opmyiibl cioxenus. DopMyIel pUBEICHHS.
@®opMyJibl ABOMHOTO U TIOJOBUHHOTO yriioB. CymMMa U pa3HOCTh CUHYCOB (KOCHHYCOB). DOpMYIIBI
npeoOpa3oBaHus MPOU3BEICHHS TPUTOHOMETPHUYECKUX (DYHKIIUN B CyMMY.

I'naBa 4: Tpuronomerpuueckue ypaBHeHnusi 1 HepaBeHcTBa (17 yacoB).

[pocreiiiiiie TPUrOHOMETPHYECKHE YpaBHEHHUs: SIN X = a, COS x = a, tg x = a, rae a — TabJIuYHOe
3HAYEHUE TPUTOHOMETPUYECKONW (DYHKLMHU, U UX PELIEHUS. . APKKOCHUHYC, apKCHHYC, apKTaHTEHC
yncaa. Apkkomaneenc uucia. Obpamuvle mpueoHomempudecKue QyHKYuU, ux ceolucmea u cpagpuxu.
VYpaBHenue CoSX=b. YpaBuenue Sinx=b. YpaBuenustg x=b u ctg x=b. ®yHkuu y=arccosx,
y=arcsin x, y=arctg X u y=arcctg x. TpuroHoMeTpruecKre YpaBHEHHUS, CBOIAIINECS K
anredpanveckuM. PelieHne TPUroHOMETPUYECKUX YPaBHEHUN METOJOM Pa3JIOKEHHUS Ha
MHOXUTENH. Pelienne npocTelimmnx TpuroHOMETPUIECKIUX HEPABEHCTB.

I'naBa S: IIpon3Boanas u eé npuMeHenne (264acos).

[IpencraBnenue o mpenesne GyHKIMHM B TOYKE M O HEMPEPHIBHOCTH (YHKLUHU B TOUKE. 3agayda o
MIHOBEHHOH CKOPOCTH M KacareiabHOW K rpaduxy ¢yHkuuu. [lonstue npousBoanoi, [Ipasuia
BBIUMCIICHUS] TIPOU3BOJHBIX. YpaBHEHHME KacaTelnbHOM. [Ipu3Haku Bo3pacTaHuss M yOBbIBaHUS
¢yakmuu. Touku oskcrpemyMa ¢QyHKUuU. [IpuMeHeHHEe MNPOU3BOAHON MpU  HAXOXKIECHUU
HauOoNbIIEr0 M HauMeHbllero 3HaueHud ¢ynkuuu. Iloctpoenune rpadukoB (yHKIMM.
[IpousBonnas ¢ynkuuu B Touke. KacarenpHas k rpaduxky ¢yHkuuu. ['eomerpuueckuil u
¢usnyeckuit  cmbici  mpou3BoaHOW. IlpousBogHble 3nMeMeHTapHBIX — QyHKUuH. [lpasuna
ougpepernyuposanus [Tpon3BoaHast CyMMBbI, IPOU3BEACHUS, YACMHO20, BYX (QYHKIUI.
Bmopas npoussoonas, ee ceomempuueckui u puzuueckui CMoiCi.
[lonsiTue o HempepbIBHBIX (YHKIUAX. Touku »sKkcTpemMyMmMa (MakcuMymMa W MHHHUMYMa).
HccnenoBanue >IeMEHTAapHbIX (DYHKIMI Ha TOYKM SKCTpeMyMa, HauOoJiblllee M HauMEHbILEee
3Ha4eHUE ¢ MOMOUIbIO IPOU3BOAHON. [locmpoenue epauros hyHKkyuti ¢ noMoOwbI0 NPOU3EOOHBIX.
IIpumenenue npouzeo0HOU npu peuieHuu 3a0ad.
Bmopas npouzeoonas, ee ceomempuieckuii u Gusu4ecKull cCMulci.
ITonsiTue o HenmpepbIBHBIX (QyHKIMAX. TOYKH SKCTpeMyMa (MakcUMyMa M MHUHUMYyMa). VccnenoBaHue
3NIEMEHTAPHBIX (YHKIUI HAa TOUKH IKCTPEMyMa, HaXOXkKICHUE HauOOJBIIEr0 1 HAMMEHBIIETr0 3HAYeHUH
(GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOU. [locmpoenue epaguxkos @yukyuii ¢ nOMOwbI0 NPOU3BOOHBIX.
Ipumenenue npouzeo0Holl npu peulenuu 3a0au.

IHoBTOpenue (3uaca)
VYnpakHeHus A1 HOBTOPEHUS Kypca aiaredpbl 1 Hayasl MaTeMaThuueckoro aHanusa 10 kiacca.



«I'eomeTpus» (684yacon)

I'1aBa 1. BBeaenue B crepeoMerprio(84yacos)
Touka, IpsiMast ¥ IVIOCKOCTh B IPOCTPAHCTBE, AKCUOMbI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

OcHOBHbIE IOHATHUS CTEPEOMETPHUH. cTepeoMeTpun. [IpocTpancTBeHHbIE (PUTYPHI.

HauansHble npeacTaBieHuss 0 MHOTOTpaHHUKaxX. MeTon ceueHun.
I'naBa2. [lapajseabHocTh B mpocTpancTie (15 yacoB)

B3aumHoe pacnosokeHue npsiMbIX M IUNIOCKOCTEN B IpocTpaHcTBe. [lapamiensHOCTh MpsAMBIX
U IUIOCKOCTeH B mpocTpaHcTBe. M300paskeHue NPOCTEHIINX MPOCTPAHCTBEHHBIX (uryp Ha
IIJIOCKOCTH.
B3anMHoOe pacnosnokeHue IByX MpsAMbBIX B MpocTpaHcTBe. [lapamienbHOCTh NPSAMOM U MIIOCKOCTH.
[TapamnensHocts 1iockocTed. IlpeoOpasoBanus ¢uryp B mpoctpanctBe. [lapannensHoe
npoektupoBaHue. CIipoeKTUPYEM Ha IIOCKOCTb.

I'napa 3. [lepneHAUKYJSAPHOCTH B IPOCTPaHCTBE (26 YacoB)
VYrusl B ipocTtpaHcTBe. [lepneHuKynspHOCTb NPSAMBIX U IITIOCKOCTEM.
[Ipoekiust Gurypsl Ha MIOCKOCTh. [IpH3HAKM NEPHEHIUKYISIPHOCTH NPSAMBIX M IJIOCKOCTEH B
npocTpaHcTBe. PaccTosHus Mexay GUrypamu B poCTpaHCTBE.
Yron Mexay npsaMmbIMH B npoctpaHcTBe. [lepnenmukynsp u HakinoHHas. Teopema o Tpéx
NEPICHANKYISIpaX. YTOJA MEXIAYy NOpsIMOM M IUIOCKOCTBbIO. [IByrpaHHbIA yrojl. Yroil MeExay
mwiockocTsAMU. [lmomans OpPTOroHaNbHOM NPOEKLIMU MHOIOYrOJIBHHKA. «CTEepeoMETpUYECKOE»
PacCIOJIOKEHUE ABYX IPSIMBIX.

I'naBa 4. Muororpanauku (15 yacos)
®durypsl u ux u3obpaxkenus (kyod, mupamunaa, npusma). OcHO8HblE NOHAMUS CMEPeoOMempPUuL U Ux
ceoticmea. CeueHuns Ky0a 1 TeTpasipa.
Mpuororpannuku. Ilapamienenunen. CpolicTBa NpsMOYTOJIBHOIO Mapaienenunena. Teopema
ITudaropa B npoctpanctse. Ilpusma u nupamuaa. IlpaBunbHas nupamuia U nIpaBUiIbHAs IpU3Ma.
[Ipsimas nupamuaa. DneMEHTbI TPU3MBI U TUPAMUJIBL.
IIpusma. Iapammenenunen. Iupamuna. ¥Yceu€nnas nupamunaa. [hnaronosel Tena. I'eomerpuueckoe
TeJ0. Beluncienue 31eMeHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa, AMaroHanu, yrisl).
[Inomane MOBEpXHOCTH TPaBUILHON MUPAMUJIBI U IPSIMOU ITPU3MBI.

HTorosoe noBropenue kypca reomerpun 10 kiacca (4 yaca)
AKCHOMBI ~ CTEpeOMETpUHM M HX ciuenctsus. [lapaienpHOCTP NOPAMBIX M INIOCKOCTEH.
[leprieHAMKYIAPHOCTh MpSIMBIX M IUIocKocTeidl.  MHororpanHuku. Ilmomaan — GOKOBBIX
ITOBEPXHOCTEH MPU3MBI U TUPAMUBI.

11 kaacce
«AJiredpa u HaYaJIa MATEMATHYECKOT0 AHAJIU32)
(1024aca)

IMoBTOpenue matepuana 10 kiaacca (3 yaca)

I'nasa 1: [loka3arenbHas u orapupmuyeckas Gpynkuuu (28 yacon)
[Toka3zarenbHass QyHKIUS M ee cBoiicTBa M rpaduk. CreneHb ¢ JEHCTBUTENBHBIM IOKa3aTeseM,
CBOMCTBA CTEIICHM.
Jlorapudgmuueckast QyHKIUS U €€ CBOMCTBA U rpaduk.



Jlorapudm uuncna. JlecsatuuHble u HaTypaibHbie Jorapudmer. Yucno e. Jlorapupmuuaeckue
ToxkzaecTBa. JleficTBus ¢ norapudMamMu UHCEN; npocmetiuiue Npeoopa308aHus BbIPANCeHULl,
BKIIOYATOWUX 102APUPDMBL.

N300parkeHre Ha 4YHCIOBOM NpsAMOW LENBIX W PAlMOHAJIBHBIX YHCET, KOpPHEH HaTypaJbHON
CTETEeHU U3 YHUCEll, JIOrapu(MOB UHCEI.

[Ipocreiimme nokas3areiabHbIe YpaBHEHHS U HepaBeHCTBA. Jlorapudmudeckue u

bx+c

nokasarenpHble ypaBHenus Buna log, (bx+c)=d, a”° =d, rae d MoxHO npenCTaBUTh B BUjIE

CTCIICHU C OCHOBAHUCM a U pallMOHAJIbHBIM ITOKA3aTCJICM, U UX PCIICHUA
HepaBenctBa ¢ ongHoil mepemenHoit Bunalog, x<d,a” <d, roe d MOKHO HpeaCTaBUTH B BHUIE

CTEIIEHU C OCHOBAHHUE a.

nokazameinbHbie, 102apupMuieckue, HepaseHCcmed U Ux CUCHEeMbl
CreneHb ¢ NPOM3BOJBHBIM JEHCTBUTEIBHBIM IOKazaresieM. llokasarenbHas — (QyHKIMSL.
ITokazarenbHble ypaBHeHHs. [loka3arenbHble HepaBeHcTBa. Jlorapudm u  ero cBoiicTBa.
Jlorapudmuueckass yHkuus uee cpoiicra. Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue
HepaBeHcTBa. [Ipon3BoHbIE TOKA3aTENbHOM U JIOTapU(PMUUECKON (QYHKIUH.

I'naBa 2: UurerpaJ u ero npumenenue (11 yacon).

[lepBoobOpaznas. IlpaBuna HaxoxaeHuss nepBooOpasHoil. I[lmomans KpUBOJIMHEHHOM
Tpanenuu. Onpenenéuupiii uuTerpai. Berancienue o0beMoB Tei. [lepsoodpasnas. [lepeoobpastvie
anemenmapuvix  Qyukyuil. Ilnowaos kpusorunetnou mpaneyuu. DPopmyna Hviomona-Jleiibnuya.
Onpeoenennviti unmeepan. Buoluucnenue niaowaoeti niockux @ueyp u 00vemo8 mein 8pawjeHusi ¢
NOMOWbIO UHMeESPAd.

[lepBoobpasnas. [lepgoobpasnvie s1emenmapHulx @yHkyui. I[liowads KpusoruHeliHou
mpaneyuu. Popmyra Hvromona-Jleiibnuya. Onpedenennviii unmeepan. Buiuucnenue naowaoeti
NIOCKUX uyp u 06vemos mej 6pawjeHusi ¢ NOMOubI0 UHMe2paa.

I'nasa 3: Daementsl koMOuMHaTOpUKH. bunom HuroTtona (12 yacos).
Meton maremarmdeckoil umuaykuuu. IlepectanoBku. Pa3zmemienus. Coderanus (KoMOMHAILIUM).
bunom Herorona.

I'maBa 4: JneMenTsI TEOPpUM BeposiTHOCTEH (13 YacoB)
DeMeHThI TEOPHH MHOKECTB M MATEeMAaTHY€eCKOii JTIOTHKH
KoneuHoe MHOXECTBO, 3J€MEHT MHOXKECTBA, IOJMHOXKXECTBO, IepeceueHne U OObeAUHEHUE
MHO’KECTB, YNCJIOBBIE MHOXKECTBA HA KOOPJIMHATHOW NPSIMOM, OTPE30K, UHTEPBAIL, NPOMEICYMOK C
8bIKOJIOMOLL MOYKOU, 2pauyeckoe npeocmasienue MHOHCECME Ha KOOPOUHAMHOU NIOCKOCHIU.
VYTBepxkeHHe (BbICKa3blBaHUE), OTPULIAHHE YTBEPXIAEHUS, UCTUHHBIE U JIOKHBIE YTBEPKICHMS,
CIIEJICTBUS, YACTHBIN CiIydail 001ero yrBepK/1eHus, KOHTPIIPUMED, 10Ka3aTeIbCTBO.
Omnepauuu HaJl cCOOBITUAMU. 3aBUCUMbIE U He3aBUCUMBbIEe coObITH. Cxema bepnymmu. Ciyuaiinbie
BEJIMYMHBI U UX XapaKTePUCTUKU

IHoBTOpenue (354acoB)
Pemenne 3agau ¢ MCHOIB30BAHWEM CBOMCTB YHMCET M CUCTEM CUUCIICHHUS, NEIMMOCTH, JOJIEeH U
yacTel, MPOLEHTOB, MOAyJleW uucen. PemeHue 3amad ¢ MCIONb30BAaHUEM CBOMCTB CTEIIEHEH U
KOpHEeH, MHOTO4JIEHOB, ITPe0Opa30BaHNil MHOTOUJIEHOB U IPOOHO-PAIlMOHATIBHBIX BBIPAXKEHUH.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM I'pagyCHOM Mepsl yriia. MoyJb 4uciia ¥ €ro CBOMCTBA.
VYpaBHeHUsI U HEpaBEHCTBAa C OJHOM mepeMeHHOW. PelieHue 3amad ¢ MOMOIIBKO YHCIOBBIX
HEPaBEHCTB M CHCTEM HEPaBEHCTB C OJHOI NMEepEeMEHHOM, ¢ MPUMEHEHHEM H300paKeHUsT YUCIOBBIX
MIPOMEXKYTKOB.
Pemenne 3amau Ha JBUKEHHE M COBMECTHYIO PabOTy C IMOMOIIBIO JHMHEWHBIX U KBaJPATHBIX
YPaBHEHUU U UX CHCTEM.
Pemienue 3a1a4 ¢ UCOIb30BaHUEM YHUCIOBBIX (PYHKIMHA U ux rpadukoB. Mcrnonb3oBanue cBOMCTB
U rpaUKOB JIMHEWHBIX U KBAJAPAaTUUYHBIX (YHKIHMI, 0OpaTHOW MpONOPIHOHATBHOCTH U (DYHKIUU



Y = /X . I'paduueckoe pelieHne ypaBHEHHI U HEPABEHCTB.

Pemenue 3agay Ha JABM)KEHHE U COBMECTHYIO pabOTy € IOMOLIBIO JMHEHHBIX M KBaJpaTHBIX
YPaBHEHHU U UX CHCTEM.

VYpaBHeHHs] U HEpaBEHCTBa C OJHOM MepeMeHHOW. PemieHue 3agad ¢ MOMOIIBIO YHCIOBBIX
HEPAaBEHCTB M CUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, C MPUMEHEHUEM H300PaKEHUS YHCIOBBIX
MIPOMEXKYTKOB.

Hecnooicnvie payuonanvhvle ypagnenus, HepaseHcmead u ux CUCmembl,

«I'eomeTpusn» (684acos)

I'naBal. KoopanHatsl 1 BeKTOPbI B pocTpancTie (16 yacoB)
Heudicenus 6 npocmpancmee: napaniebHulil NEPeHoC, YEeHMPAlbHAs CUMMEMmpUs, CUMMEmpus
omHocumenbHo naockocmu, nosopom. Ceovicmea Osudicenuti. Ilpumenenue OudiCeHUuli npu
peuteHuu 3a0ad.
BexTops! 1 koopauHaThHl B IpocTpancTBe. CymMMa BEKTOPOB, YMHOXKXEHHE BEKTOpa Ha YHUCIIO, YroJl
Mexnay Bekropamu. KommHeapHble M KOMIUIaHapHblE BEKTOpbl. Ckanspnoe npoussedenue
séexmopos. Teopema o paznodcenuu 6eKmopa no mpem HeKoMnianapuvim eekmopam. Cranaproe
npouszeedeHue 8eKmopos 6 Koopounamax. Illpumenenue 6ekmopos npu pewienuu 3a0a4 Ha
HAxXodcoenue paccmosHul, O1uH, niowaoell u 006vemos.
Ypaenenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvr 6 npocmpancmee. Popmyna Ons
8bIUUCTIEHUS PACCMOAHUSL MeHCOY MOYKAMU 8 NPOCMPAHCEE.
JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. BekTopel B npocrpaHcTBe. CloKe€HHE UM BBIYMTAHUE
BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uMcio. I'omorerus. CkansipHOE INPOU3BEINCHHE BEKTOPOB.
I'eomeTprueckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHHUE INIOCKOCTU. YeThIpEXMepHBIH KYO.

I'naBa2. Tesa Bpamenus (29 yacos)
Tena BpameHus: UWIMHAP, KOHYyc, cdepa u map. OCHOBHbIE CBOWCTBAa HPSIMOIO KpPYroBOTO
LWINHApPA, MIPSIMOI0 KPyroBoro KoHyca. Mzo0pakeHue Tes BpaleHHs Ha MJI0CKOCTH.
IIpeocmasnenue 06 yceueHnom KOHyce, cedenus KOHyca (napanieibHoe OCHOBAHUIO U NPOXoosuyee
uepe3 GepuiUHy), ceueHus YUIUHOpa (napaiieivHo U NepneHOUKYIAPHO OCU), CeyeHus wapa.
Pazeepmxa yununopa u konyca.

IIpocmetiwue KomOUHaYUU MHO202PAHHUKOG U MeJl 8PaAUeHUsL MeHCOY COOOU.
[Inomiaap MOBEPXHOCTH MPSIMOTO KPYTrOBOTO LIMJIMH/APA, IPSMOT0 KPYTrOBOTO KOHYCa U 111apa.
Hunmuuap. KomOnnanmu nunusapa u npusMel. Konyce. Yceuénnbiii konyc. KomOuHanum konyca u
nupamunbl. Chepa u map. YpaBHeHue cdepbl. BzanmHoe pacrnonoxenue chepsl U MIOCKOCTH.
MHororpaHHMKH, BIMCaHHbIE B cepy. MHOTOrpaHHUKH, ONKMCcaHHble 0Koso cdepbl. KomOuHamm
HMWIMHIpPA U cepbl, KOHyca U cephl.

I'naBa3. O0bémbl Tea. Iliiomans cdepsi (17 yacos)
[Tonsitue 06 o6peme. OOBEM MUpPaMUJIBI U KOHYCA, TPU3MBI U IWHHApa. O0beM 1mapa.
Ilooobnvie mena 6 npocmpancmee. COOTHOIIEHUSI MEXKIY IUIOIIASIMH IIOBEPXHOCTEH U 0ObeMaMu
MOJI00HBIX Tel.
O0BeéM Tena. Popmysbl i BEIUMCIEHUS 00bEMa pu3Mbl. DOpMyIIbl U1 BEIUMCIEHUS 00BEMOB
nupaMuabl U yceu€HHoM mupamuabel. O0bEMBI Ten BpamieHus. [lmomane chepsl. Omnpenenenue
MUHKOBCKOTO.

Hrorosoe nosropenue kypca reomerpuu 10-11 kiaccos (6 yacon)
AKCHOMBI CTEpeoMETpUN U HX cieAcTBUA. [lapainenbHOCTh NPSAMBIX, NMPSAMOM M IUIOCKOCTH.
CkpemmBatomuecss npsmele. [lapamienbHocTh mockocteil. [leprneHIuKyasipHOCTh TNPSAMON U
IJI0CKOCTH. Teopema 0 TpEX NepHeHAUKyYIIIpax. Yol MEXKIY IPSIMOU U INIOCKOCTBIO. JIByrpaHHBIM
yroi. IleprnieHAuKyIapHOCTh TUIOCKOCTEH. MHOrOrpaHHUKY: NapajuleNienunes, npu3Ma, nupaMmusa,
IUIOIIAN MX MoBepxHocTe. L{nnuuap, KoHyc U map, IIOMAAu UX MoBepxHocTe. OOBEMBI Tell.
Bekropsl B mpoctpanctBe. JleiicTBus Han BekTopamu. CKalspHOE NPOU3BEIAEHHE BEKTOPOB.
[loBTOpPEHME TEOPUHU U PELIEHHE 3a/1a4 [10 BCEMY KypCY F€OMETPHH.



IloBTOpenue. Pemenue 3amad ¢ mpUMEHEHHWEM CBOWCTB (UTyp Ha TUIOCKOCTH. 3aladd Ha
JI0OKA3aTelIbCcTBO W TIOCTPOEHUE KOHTprpuMepoB. Mcmonp3oBaHMe B 3adadax MOPOCTEHIIUX
Joruyeckux npasuil. Pemenue 3ai1ay ¢ UCHOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUI
B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIpEXyrojlbHUKaMH. Perenune 3agau ¢
UCIOJIb30BaHWEM (AKTOB, CBS3aHHBIX C OKPYXKHOCTAMH. PelieHue 3ajay Ha H3MEpeHHs] Ha
IJIOCKOCTH, BBIYMCIIEHUE JUTUH U IJIOWAAEH. Pewenue 3a0ay ¢ nomowbio 6eKmopos u KOOpouHam.

TemaTnueckoe NIaHUPOBaHUE MO ydyeOHOMY npeamerty «MaTtemaTuka»

10 kiace
Ne Tema KoimuecTBo
n/n 4acoB
IloBTOpPEHUE M paclIUpeHue CBeleHNH 0 GQYHKIIUU
1. | HaubGonbmiee n HauMeHbInee 3HaueHUS QyHKIMU. YeTHbIE U 3
HeueTHbIE PYHKIUU
2. | Iloctpoenue rpadukoB GyHKIMHU C TOMOIIBIO reoMeTpruIeckux | 1
npeoOpa3oBaHMA
3. | Obparnas pyHKIUSA 2
4. | BxomHast KOHTposIbHas paboTa 1
5. | PaBHOCHIIbHBIE ypaBHEHHUS U HEPABEHCTBA 2
6. | MeTton nHTEpBAIOB 3
7. | Kontponbnas paborta Nel mo teme: «IloBTopenue u 1
paciiipeHue cBeJIeHUN 0 QYHKIIUNY
BBenenne B crepeoMeTpHI0
8. | OcHOBHBIE OHITHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHH 2
9. | CnenctBus U3 aKCHOM CTEPEOMETPHUHU 2
10. | IIpocTpancTBenHbie purypbl. HauanpHbIe pencTaBiIeHus O 4
MHOT'OIpaHHHUKaxX
11.| KonTposbHas pabota Ne2 o Teme: «BBenenue B 1
CTEPEOMETPHUION
Crenennas pyHKuus
12.| CrenenHast pyHKIMS ¢ HATYpAIBHBIM MTOKa3aTelIeM 1
13.| CrenenHast QyHKIHS C TIETTBIM TIOKa3aTeIeM 2
14.| Onpenenenue kopus N-it crenenn. Oynkuus y="1/x 2
15.| CgotlicTBa KOpHS N — i CTENEHH 3
16.| KonTponbHas padota Ne3 o teme: «CreneHHas GyHKIH» 1
17.| Omnpenenenue U CBOWCTBA CTENEHH C PAIlMOHAIBHBIM 2
roKa3areeM
18.| UppanmonanbHble ypaBHEHHUS 3
19.| MeTo paBHOCHIIBHBIX TIPEOOpa30BaHMIA TSI PEIICHUS 2
UppalMOHAIBHBIX YPaBHEHHH
20.| VpparnmoHanpHbIe HEPABEHCTBA 2
21.| KonrtponbHas padota Ned o Teme: «MppanmoHanbHble 1
YpaBHEHHsI 1 HEPABEHCTBA»
IlapanyieIbHOCTH B MPOCTPAHCTBE
22.| BzaumHOe pacnosnoXeHue JIByX NPsSMBIX B IPOCTPAHCTBE 3




23. | ITapaminenbHOCTh MPSIMOM M TUIOCKOCTH 4
24.| IlapaminensHOCTh MIOCKOCTEN 3
25.| IlpeobpazoBanue ¢uryp B mpocrpanctse. [lapamiensHoe 4
IPOCKTHPOBAHNE
26.| KontponpHas padota NeSmo teme: « [TapamienbHOCTh B 1
IPOCTPAHCTBE»
Tpuronomerpuyeckue GyHKunU
27.| Pagnannasi Mmepa yria 2
28.| Tpuronomerpuueckue GyHKIIMH YUCIOBOTO apryMeHTa 2
29.| 3naku 3HaYeHU TpUroHoMeTpuueckux Gpynkmuii. YetHocTh M1 | 2
HEYETHOCTh TPUTOHOMETPHUECKUX (DYHKITHIA.
30. | Ilepuognyeckue GyHKIIIH 1
31.| CeoiictBa u rpaduku GyHKIHIA y-SiN X, Y=COS X. 2
32.| CaoiictBa u rpaduku GyHKuui y=tg X, y=ctg x 2
33.| KonTpoawsHas padora Ne 6 1o Teme: « TpuroHoMeTpudeckue 1
G YHKITINY
[leprieHAMKYJISIPHOCTD B IPOCTPAHCTBE
34.| Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 2
35.| [lepneHAUKYISIPHOCTH MPSMOI U MJIOCKOCTH 3
36.| [lepneHauKymsip U HAKIOHHAs 4
37.| Teopema o Tpex nepHeHAUKYIAPAX 4
38.| Yron mexay npsiMoi U MIOCKOCTHIO 3
39.| KonrtponbHas padora Ne8 no teme: «llepneHauKyasspHOCTb 1
IPSIMOM U TUNIOCKOCTH»
Tpuronomerpuieckne GyHKIUU
40.| OCHOBHBIE COOTHOILIEHHSI MEX]ly TPUTOHOMETPUUECKUMHU 3
(GYHKIHSMHU OJTHOTO M TOTO )K€ apryMeHTa
41.| ®opMyIIbl CIOXKEHUS 3
42.| ®opMyibl IpUBEIACHUS 2
43.| ®opMyIibl ABOWHOTO U TIOJIOBUHHOTO apIyMEHTOB 3
44.| CymMa ¥ pa3HOCTh CHHYCOB(KOCHHYCOB) 2
45.| ®opmyiel mpeoOpa3oBaHus MPOU3BEICHUS 1
TPUTOHOMETPHUYECKUX (DYHKIIUH B CYMMY
46.| KontponbHas padora Ne9 o teme: «DopmyIs 1
TPUTOHOMETPUI»
[leprieHAUKYISIPHOCTH B TPOCTPAHCTBE
47.| JIByrpaHHbIi yroi. Yroa Mex.y IIOCKOCTSMHU. 4
48.| IlepneHIMKYISpHbIE MIIIOCKOCTU 3




49.| ITnomaas OPTOTOHATBHON MPOEKIIMK MHOTOYTOJIbHIKA 2
50.| KontponpHas padota Nell mo teme: «llepnenaukysipapie 1
TJIOCKOCTH
Tpuronomerpuueckue ypaBHEHUs
51.| YpaBHenus cos X =b 2
52 VYpaBuenus Sin X =b 2
53 Ypasuenus tg X=b, ctg x =b 1
54 DyHKIMH Y=arcos X, y=arcsin X,y=arctg x, y=arcctg x 3
55 TpuronomeTpuueckue ypaBHEHHUs, CBOIAIIUECS K 3
anredpandecKuM
56 Pemenue TpUroHoOMETpUUECKUX ypaBHEHUI METOA0OM 3
Pa3oKeHUs1 HA MHOYKUTEIH
57 Pemrenne npocTenmmux TPUrOHOMETPUIECKUX HEPABEHCTB 2
58 KonTponbnas padota Nel0 o teme: « Pemenue 1
TPUTOHOMETPHUYECKUX YPABHEHUI
59 MHOrorpaHHUKH
60 [Tpuszma 4
61 [Tapamnenenunen 3
62 ITupamua 3
63 YcedeHHas mupaMua 2
64 KonrpoJabHas padora Nel3 mo teme: «MHOrOrpaHHMKN» 1
65 IIpousBoaHas M e¢ IpUMEHEHHUE
66 [Ipencrasienue o npeaene GyHKIUU B TOYKE U O 2
HEeNPEepbIBHOCTH (PYHKIMH B TOUKE
67 3a/ia4i 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOU K rpaduky 1
byHKIIUU
68 [ToHsATHE TIPOU3BOIHOM 3
69 [IpaBuiia BEIUMCIIEHMSI IPOU3BOIHBIX 2
70 YpaBHEHHE KacaTeIbHOU 2
71 KontposnbHast padora Nel2 no teme: «llonsitue npousBogHoi» | 1
72 ITpu3Haku Bo3pacTaHusi U yObIBaHUSI QYHKLIUHU 2
73 Touku sKcTpeMyma GyHKIHA 3
74 [TpuMeHeHne TPOU3BOIHON NPU HAXOXKAECHUU Haubonpmerou | 3
HAaMMEHBIIET0 3HAYCHUH QYHKITUU
75 [Toctpoenue rpadukoB GyHKIMH 3
76 Kontponbnas padota Nel4 no teme: «IIponsBoanas u ee 1
IPUMEHEHHE»
77 [ToBTOpenue Temsl «MppannoHanpHble YpaBHEHUS U 1
HEPaBEHCTBA»
78 [ToBTOpenue Tembl «IlapanienbHOCTh B IPOCTPAHCTBE) 1
79 [ToBTropenue temsl «TpuroHomerpuueckne (HopmMyIb 1
80 IToBropenue temsl «lleprneHaAuKyIIpHOCTh B IPOCTPAHCTBE» 1
81 [ToBTOopenue Tembl «TpUTOHOMETPHUYECKUE ypPaBHEHHS U 1
HEPaBEHCTBA»
82 Wroroast KoHTpOJbHAs pabora Nel5 2
Hroro 170




TemaTnueckoe mIaHUPOBaHUe MO ydyeOHOMY npeamery «MatemaTuka»

11 kiace

Ne Tema ypoka Kou-Bo

ypoka 4acoB
IToBTOpenue kypca maremaTuku 10 kiaacca 8 4.

1 [ToBropenue «CrenenHasi GyHKIUS» 1

2 [ToBTOpenue «Tpuronomerpuyeckue QyHKIIIN) 1

3-4 [ToBropenne «TpuroHoMeTpruyecKkue ypaBHEHHs] 1 HEPABEHCTBA» 2

5-6 [ToBTopenue «IIponsBoaHas u €€ NpUMEHEHHUE» 2

7 BxonHas koHTposibHas paboTa 1

8 Pa36op ommboK KOHTPOJILHOM pabOTHI 1

Ioka3zarenbHas u Jorapupmuuyeckass Gpynkuum 28 4.
9-11 CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM OKa3aTeneM. [lokasarenpHas 3
byHKIUSA
12-14 | Tloka3aTelbHbIE YPABHEHHS 3
15-17 | Iloka3arenpHbIC HEPABEHCTB 3

18 KonTponbnas pabora Ne 1 1

19 Pa36op ommbok KOHTPOILHOM paboTel. Jlorapudm u ero cBolicTsa 1
20-22 | Jlorapudwm u ero cBoiicTBa 3
23-26 | Jlorapudmuueckas pyHKIHs 1 e€ CBOICTBA 4
27-29 | JlorapudmMuyeckue ypaBHEHHs 3
30-32 | JlorapudmMuueckre HEpaBeHCTBA 3
33-35 | [Ipon3BoaHbIE MTOKA3aTEIbHON U JOrapupMIIecKor HyHKIUN 3

36 Kontponbnas padora No 2 1

KoopauHaThl 4 BeKTOpBI B pocTpancTBe 16 u.
37 Paz6op ommbok KOHTPOJIBHON PabOTHI. JleKapTOBBI KOOPIMHATHI TOUKH B 1
IPOCTPAHCTBE

38 JlekapTOBbI KOOPAMHATHI TOUKHU B IPOCTPAHCTBE 1
39-40 | BeKkTOpbl B IPOCTPAHCTBE 2
41-42 | CroxeHre ¥ BBIMUTAHHE BEKTOPOB 2
43-45 | YMHOXeHHe BeKTopa Ha yncio. ['omorerus 3
46-48 | CransipHOE NMPOU3BEICHNUE BEKTOPOB 3
49-51 | 'eomeTpruecKoe MECTO TOUYEK MPOCTPAHCTBA. Y paBHEHHE IJIOCKOCTH 3

52 KonTpomnbnas pabora Ne 3 1

HuTerpau u ero npumenenue 11 4.

53 Paz6op ommbok KoHTpoJbHOU paboThl. IlepBoobpazHas 1

54 [TepBooOpaznas 1
55-57 | [IpaBuia Hax0X/JIeHUs IEPBOOOPA3HOM 3
58-61 | [lnomans KpUBOIMHEHHOM Tpanerun. OnpeaenEHHbIi HHTETpa 4

62 Brruucienue 066EMOB Tel 1

63 KonTponbHas padora Ne 4 1

Tena Bpamenus 29 4.

64 Paz6op ommbok KOHTpobHOU paboThl. [lumunap 1
65-66 | [wmHIp 2
67-68 KoMOuHamu nuianHapa u mpu3Mel 2
69-71 | Konyc 3
72-73 | Yceu€HHbI KOHYC 2
74-76 KoMOuHanmu koHyca v mTupaMuisl 3

77 Kontponbnas pabora Ne 5 1

78 Paz6op ommbok koHTposbHOU paboThl. Chepa u map. YpaBHeHue chepsl 1




79 Cdepa u map. YpaBHeHue chepsl 1
80-82 | B3aumuoe pacrnonoxxkenue chepbl ¥ IOCKOCTH 3
83-85 | MHororpaHHMKH, BIUCAHHBIE B chepy 3
86-88 | MHororpaHHHUKH, OITMCAHHBIE OKOJIO ChEpHI 3
89-91 | KomOuHanmu muimHapa u cdepsl, KOHyca U cdepsl 3

92 Kontposbnas padora Ne 6 1

JyieMeHThl KoMOMHaTopukn. bunom Herorona 12 .

93 Paz6op ommboK KOHTPOJIEHON paboThl. MeTo1 MaTeMaTHYECKOW HHAYKIHH 1

94 Meroa MaTeMaTH4eCKON MHAYKITMH 1
95-97 | IlepecranoBku. Pazmenienus 3

98-100 | Coveranus (KOMOMHAIUN) 3
101-103 | bunom HetoToHa 3
104 KonTponbnas padborta Ne 7 1
O0bémbl Ted. [limomans chepni 17 4.
105 Paz6op ommbok KOHTPOIBEHOM padoThl. O0BEM Tema. POPMYIIBI IS 1
BBIYHCIICHHS 00bEMA TPU3MBI
106-107 | O6béM Tena. PopMyITBI ISl BRIYUCICHUS! 00bEMA PU3MBI 2
108-112 | ®opmynsl 11l BRIYUCIEHUs 00EMOB MUPAMUIBI M YCEUEHHOM MUPaMUIbI 5

113 KonTponpHas pabora Ne 8 1

114 Pa360p ommbok KOHTPOILHOI paboThl. OOBEMBI TN BpaIllICHUS 1
115-118 | O6bEMBI Ten BpaleHus 4
119-120 | Mnomank cheps 2

121 KonTponbuas padora Ne 9 1

DJieMeHThI TeOpHuH BeposiTHOcTel 13 4.

122 Pa360p ommbok KOHTPOIBHOM paboThl. Onepanuu HaJ COOBITUSIMU 1
123-124 | Onepanwn HaJ COOBITUSIMU 2
125-128 | 3aBucuMBbIC M HE3aBUCUMBIE COOBITHS 4
129-130 | Cxema bepnynnu 2
131-133 | CrryuaiiHple BETHYMHBI U HX XapaKTEPUCTUKU 3

134 KonTtposnbHast padora Ne 10 1

IloBTOpEeHue U cucTemMaTu3anus yuedOHoro marepuasa 36 u.

135 Paz6op ommbok KoHTposbHOU paboThl. IloBTOpeHne «CreneHn» 1

136 [ToBTOopenue «Kopau» 1

137 [ToBropenne «llokazaTenpHas QYHKIHS 1

138 IToBTOpenue «llokazaTenbHble ypaBHEHMSI U HEPABEHCTBAY 1
139-140 | INoBTopenue «TpuroHomerpudeckne GyHKIIHN 2
141-142 | loBTOopeHue «PemeHne TPUroHOMETPUUECKUX YPaBHEHUH U HEPABEHCTBY 2

143 [ToBTOpeHue «PenieHne KOMOMHUPOBAHHBIX YpaBHEHUI» 1
144-145 | TloBtopenue «IIponsBoaHas» 2

146 IToBTopenue «MccrnenoBanre GyHKINMU C TOMOIIb TPOU3BOTHOM) 1

147 IToBTOpenue «YpaBHEeHHE KacaTeIbHOU K TpaduKy QyHKITUN» 1

148 [ToBTOpeHME «PenieHne NpuKIaaHbIX 33/1a4 Ha IPOU3BOJIHYIO» 1

149 IToBTOpenue «Penienne 3aa4 o CTATUCTUKE U TEOPUU BEPOSTHOCTEM 1

150 [ToBropenue «llapaneabHOCTh U NEPIEHAUKYISIPHOCTD MIOCKOCTEN) 1

151 [ToBTOpenune «MHOrorpaHHUK 1

152 [ToBTopenue «Tena u MOBEPXHOCTH BPAIICHUS 1

153 [ToBTOpenmne «OO6bEMBI TeN | MJIOUIAJAN UX TIOBEPXHOCTEI 1

154 [ToBropenune «KoopauHaTsl 1 BEKTOPBI» 1

155 IToBTOpenue «lIponeHTs» 1

156 [ToBTOpenue «ppanuoHaabHble ypaBHEHUS» 1

157 IToBTOpeHME «JIMHENHBIE HEPABEHCTBAY 1




158

IToBTOpenue «CucreMpl JTMHENHBIX HEPABEHCTBY

1

159 IToBropenue «IlokazaTenbHbIC YpaBHEHUS U HEPABEHCTBAY 1
160 [ToBropenue «lIpeoOpazoBanue JOrapuPMHUECKUX BBIPAKEHUIT» 1
161-162 | IToBropenue «JlorapuhmMuueckre ypaBHCHHsI 1 HEPABEHCTBAY 2
163 [ToBropenune «CucteMbl ypaBHEHHI» 1
164 IToBTropenue «IIpon3BoaHas U €€ TPUMEHEHUEC)» 1
165 [ToBTOpenue «Pemenrne TEKCTOBBIX 3a71a4» 1
166 O06006mamuil ypok Kypca MaTeMaTHKH 1
167-168 | Utorosasi kKoHTpoOIbHAs paboTa 2
169 Pa36op ommboK KOHTPOJILHOU pabOTHI 1
170 KommiekcHoe moBTOpeHmne 1




