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1. IlosicHUTe/IbHAA 3aIIMCKA
Pabouas nporpamma 1o anreOpe u Hayanam aHanusa 1 10-11-x kmaccoB paspaborana Ha

OCHOBC CJICAYIOIIHUX HOPMATUBHBIX JOKYMCHTOB U MCTOAUYCCKUX MATCPUAJIOB!

e DenepanbHBINA rOCYIaPCTBEHHBIN 00pa30BaTeNIbHBINA CTAaHJAPT CPEIHEro O0IIero 0opa3oBaHus,
npuka3 Munmucrepcra oopazoBanus u Hayku P® ot 17 mast 2012 roma Ne 413

o [IpumepHass ocHOBHas oOpa3oBaTellbHAs MpOTrpaMMa CpeaHero oOmero o0Opa3oBaHUs,
yrBepkIeHHas ~DenepanbHbIM  y4eOHO-METOJMUECKUM  OOBEAMHEHHUEM [0  O0IeMy
obpazoBanuto (ITporokon 3aceqanus ot 12 mas 2016 roxa.Ilporokon Ne2/16)

e [Iporpammbr obOmieoOpazoBarenbHbix  yupexaeHuii OI'OC. Maremaruka 10-11 xmaccsl,
cocraBuTenb bypmuctpoBa T.A. (AnreOpa W Hayaia MareMarudeckoro aHanmu3a. COOpHHK
pabouux mporpamm. 10-11 xnaccel 6a30BbIi 1 yrayOJeHHBIH YPOBHU; IOCOOUE ISl yUUTENICH
o61eo0pa3oBatTeNbHbIX yupexaeauii -M.: [Ipocsenienue, 2018).

[IporpamMma neTanu3upyeT U pacKpbIBaeT COAEpKAHME CTaHAapTa, OIpeaesseT OOyl
CTpaTteruio OOydYeHWs, BOCIIMTAHUS M Pa3BUTHS YUYalIUXCS CPEACTBaMH y4eOHOTO NpeaMera B
COOTBETCTBUM C LIEJSIMU HM3yYEHUS MAaTEMaTUKH, KOTOpPbIE ONpEAENEeHbl CTaHJIApPTOM.

JlanHast mporpaMMa OpUEeHTHUPOBaHA Ha UCIIOIb30BAHUE yYEOHO-METOIUYECKUI KOMILIEKTA!
[I.A.AnumoB U ap. AnreOpa u Hadana mMaTeMatuyeckoro ananusa 10-11 kmaccel 0a30BbI U
yriy6nensslit yposau M: Ipocsemenne,2019r.
CornacHo y4eOHOMY TUTaHY IIKOJBI Ha m3ydeHue marematuku B 10 m 11 kiaccax oTBoautcs 1o 4
Jaca.

VY4eOHblii npeamer Yacos B HezEm0 B ron (34 nenenn)

ba30BbIil ypOBEHB

AnreOpa u Havyajla MaTeMaTHYECKOT0 aHaJIM3a 2,5 85

I'eomerpus 15 51

YuuteiBass ToT  (dakrt, UYro H3y4YeHHWe y4deOHOro Tmpeamera 1o  Momend 1 dac
B HEJETI0  4YacTO  MNPHUBOJUT K  CIOXKHOCTH  JIOCTIDKCHUS  IUIAHHUPYEMBIX  pe3ylIbTaToB
U CHIDKCHUIO MOTHBAIIMH YYEHHs, U3y4YeHUE TeOMeTpHH Ha 0a30BOM YpOBHE BezeTcs 2 yaca B Hezuenmo co |l
YEeTBEPTH.

YpoBeHb 00yyeHus1 — 6a30Bblii, IpOrpaMMa- OCHOBHasi 6a30Bas.
Cpoxk peanuszanuu paboyeil mporpaMmsl 2 roja.
N3ydyeHne maTemMaTuKud B CTaplIed NIKOJIE€ OCYLIECTBISIETCS Ha JBYX YPOBHSIX - 0a3o0BOM U
YIIIyOJI€HHOM, KaXKAbIi U3 KOTOPBIX UMEET CBOIO CIIELU(HKY.
Ha 06a3oBoM ypoBHe pemiaioTcsi mpoOieMmbl, CBsi3aHHbIE ¢ (OPMUPOBAHHEM OOIIEH KYIbTYpBI, C
Pa3BUBAIOIIMMU M BOCHHUTATEIbHBIMU IENIIMU 00pa30BaHUs, B COLMATU3AMH JIUYHOCTH. V3yueHue
Kypca MaTeMaTUKH Ha 0a30BOM ypOBHE CTaBUT CBOEW IIENbIO IMOBBICUTH KYJIbTYpPHBIH YPOBEHb
YeJI0BeKa M 3aBeniaeT GOpMHUPOBAHNE OTHOCUTEIBHO LIEJIOCTHON CUCTEMbl MaTEeMaTHUYECKUX 3HAHUM
KaK OCHOBBI IS TPOJIOJKEHHsI 00pa3oBaHus B 001aCTSX, HE CBSI3aHHBIX C MAaTEMaTHKOM.
W3yuenne Kypca MaTeMaTMKM Ha 0a30BOM YpOBHE CTaBUT CBOEW HAaIPaBICHO HAa JOCTH)KEHHUE
CHEAYIONIUX LeJeH:
® OBJIQJICHUE CUCTEMON MAaTEMATUYECKUX MOHSITHUMN, 3aKOHOB M METOJ0B, U3y4aeMBbIX B IIpeneiax
OCHOBHOI 00pa30BaTeIbHONW MPOrpaMMBbl CpelHero oOIiero oOpa3oBaHMs, YCTaHOBIICHHE
JIOTUYECKON CBSI3U MEXKIy HUMM;
® OCO3HaHHE MU OOBACHEHHWE POJM MAaTEMaTUKH B ONWCAaHUM U HCCIIEIOBAHUM IPOLIECCOB H
SIBJICHUI; IPEJCTABICHNE O MaTEMAaTHUYECKOM MOJIEMPOBAaHUH U €I0 BO3MOXKHOCTSIX;
® OBJIaJICHUE MAaTEMAaTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM, HAaYaIbHBIMU MMOHATHSIMH JIOTUKH




U IPUHLOMIIAMM ~MaTEMaTUYECKOIO JOKAa3aTelIbCTBA; CaMOCTOATEIBHOIO IPOBEIACHUS
JOKa3aTENIbHBIX PACCYKICHUH B XOJC PEIICHU 33/a4;

® BBHIMOJIHEHUE TOYHBIX M MPUONMKCHHBIX BBIYMCICHUE W TPEOOpa3OBaHMN BBIPAKEHUM;
pellieHre ypaBHEHMH U HEpaBEHCTB; PELICHME TEKCTOBBIX 3ajjay; UccieloBaHHE (YHKIMH,
MOCTPOCHHE MX TpadUKOB; OICHKA BEPOSTHOCTH HACTYIUIGHUS COOBITMH B HPOCTEHIIMX
CUTyalusX;

¢ 300pakeHHE IUIOCKMX W TMPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (GUTYp , MX KOMOHMHAIWii,
YTEHUE TEeOMETPUUYECKUX YepTeKel; onrucaHne 1 000CHOBaHNE CBOMCTB (PUTYp U OTHOILCHHIMA
MEXy HUMY;

® CrI0OCOOHOCTH MPUMEHSATH MPUOOPETEHHBIC 3HAHHS M YMEHHS ISl PELICHUS 3a/1a4, B TOM YHCIIe
3aJa4 MPAaKTUIECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX YU€OHBIX MTPEIMETOB.



2. HﬂaanyeMble NMPEAMETHBIC PE3YJAbTAaTbI

ba3oBblii ypoBeHb

«IIpo6aeMHO-(pYyHKIMOHAIBHBIE Pe3yJIbTaThD)

Pa3zpen

|. BbInyCKHUK HAY4YHUTCS

I11. BIMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS

Ileaun ocBOeHUs
npeaMera

I[J'ISI HMCIOJb30BaHMS B IOBCEIHEBHOM KU3HU U
o0ecIreyeHH s BO3MOKHOCTHU YCHICIIHOTO IMPOAOJIZKCHU A
06p330BaHI/I$I 10 CIICHHUAJIBHOCTAM, HC CBA3aHHBIM C
MMPUKIAAHBIM HCIIOJIb30BAHUCM MATCMATUKHU

,ZZJZ}Z paseumusl MblU€HUA, UCNOJTIb306AHUA 6
N06CEOHEeBHOU HCUZHU

u obecneyerus 603MONCHOCHU ycneutHoco l’lpOdO]lDfC@Hl/l}l
06pa306an1 no cneyuairbHoCmsIM, He C6A3AHHbIM C
npumadelM ucnojb3oearnuem viamemamurKu

TpeGoBanus k pe3yjabTaTam

Dnemenmut meopuu
MHOJIcecme u
MamemamuiecKkoil
J02UKU

—  OmnepupoBath Ha 6a30B0M ypoBHe' monsTHAMY:
KOHEYHOE MHOYKECTBO, JJIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IIepeceueHne U 00beTUHEHNE
MHO>K€ECTB, YACIIOBbIE MHOXKECTBA Ha
KOOpJAMHATHOMU NPSMOM, OTPE30K, UHTEPBAJL;

— omnepupoBaTh Ha 0A30BOM YPOBHE NOHSTUSIMHU:
YTBEPXKACHHUE, OTPULIAHUE YTBEPKICHMUS,
VCTUHHBIE U JIO)KHBIE YTBEPKICHMsI, TPUUMHA,

Onepupoeambz NOHAMUAMU. KOHEYHOe MHOIMcecnieo,

9IEeMEHM MHOHCECMEa, NOOMHONICECMBO, NepecedeHue U
00beOUHeHIe MHONCEC8, YUCTIO8ble MHOHCECmEa Ha
KOOpOUHAMHOU NPAMOU, OMPE30K, UHMEPBAT,
NOJIYUHMEPEAI, NPOMEICYMOK C 8bIKOJIOMOU MOYKOL,
epaguueckoe npeocmasienue MHO*CeCmes Ha
KOOPOUHAMHOU NIOCKOCTU,

ONnepuposamv NOHAMUAMU. YMEEPHCOeHUe, OMPUYAHUE

! 3ZIeCI) " aajie€: paciio3HaBaTb KOHKPETHBLIC IIPUMEPBI OGHII/IX MMOHATHHU TI0 XapaKTCPHBIM IIPpHU3HAKaM, BBITIOJIHATH HeﬁCTBHﬂ B COOTBETCTBUU C OIIPEACIICHUEM U
HpOCTCﬁMHMH CBOMCTBaMHU HOHﬂTHﬁ, KOHKPECTHU3NUPOBATH IIpUMEpaMu O6H_II/I€ IIOHATHA.

2 3}.'[60]: " AaJieC; 3HATb ONMPECACIICHUC TOHATUSA, YMCTh IMOSACHATH €TI0 CMBICII, YMCTb UCIIOJIB30BATh ITOHATUC U €TO CBOICTBa IIpyu MpOBCACHUN paCCY)K,Z[eHHfI, peumcHun

3ajaad4.




CIJICZICTBUE, YACTHBIN CiTydyail o01ero
YTBEPKACHUS, KOHTPIIPUMED;

— HaxOJHTb NIepeceueHre U 0ObEIMHEHUE IBYX
MHOYECTB, IPEACTABICHHBIX Tpa@UUECKH Ha
YUCIIOBOM MPAMOI;

— CTPOUTH HA YUCIIOBOU MPSAMOH IIOJIMHOKECTBO
YHUCJIOBOI'O MHOYKECTBA, 3aIaHHOE IIPOCTEUILINMHU

YCIIOBUAMU;
— pacro3HaBaTh JIOKHBIC YTBEPKICHUS, OIINOKH B
pacCyXJICHHUsIX, B TOM YHCJIE C

HCIIOJIb30BAHHUEM KOHTPIIPHUMCPOB.

B nosceonesnoil sicuznu u npu uzyueHuu opyeux
npeomemos:

— HCHOJIb30BATh YHCIIOBBIE MHOKECTBA HA
KOOPJAMHATHOM MPSIMOM JJIsI ONMCAHUS PEATTbHBIX
MPOLIECCOB U SIBJICHUI;

— MPOBOJUTH JIOTUYECKHE PACCYKICHUS B
CUTYalHsIX MOBCETHEBHOM )KU3HU

VMBEPIHCOeHUsl, UCIUHHDBLE U TONHCHBLE YMBEPIHCOCHUS,
NPUYUHA, CIeOCmaue, YaCMHbLIL Cy4all 00ue2o
VMEepHcOeHUs, KOHmpnpumep,

npo6epsms NPUHAOLEHCHOCTb JTIeMEHMA MHONCECMBY,
HAxXoo0ums nepeceyeHue u 00beOUHeHue MHONCECMS, 8 MOM
yucie npedCmasieHHblX epaguiecky Ha YUcio80l nPamoll u
Ha KOOPOUHAMHOU NIOCKOCIU,

npoBOOUMb 0OKA3AMEIbHBLE PACCYHCOCHUS OJIS
000CHOBAHUSL UCHUHHOCTIU YIMBEPHCOCHUIL.

B noeceomnesnoti scusnu u npu uzyuenuu Opyeux npeomemos:

UCNONL308AMb YUCTIO8blE MHOICECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NIOCKOCIU O ONUCAHUSL
PeanbHbIX NPOYECcos U sGNEeHULL,

npPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSIX
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3a0ay U3 Opyeux
npeomemos

Yucna u 6 blpaj)scenun

— OmnepupoBatb Ha 6a30BOM yPOBHE MOHSATUSIMHU:
1[€J10€ YUCII0, AETUMOCTD YK Cell, OOBIKHOBEHHAs
Ipo0b, necsaTHYHas APoOb, pallMOHAIBHOE YUCIIO,
NpuOMMKEHHOE 3HAUEHUE Yncia, 4acTb, 01,
OTHOILLEHHUE, TPOLIEHT, OBBIILICHUE U TIOHUKEHUE
Ha 33J]JaHHOE YHCIIO MPOLIEHTOB, MACIITa0;

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMHU:
nmorapudM 4uciIa, TPUTOHOMETPUYECKast
OKPYKHOCTb, TpaJlyCHasi Mepa yriia, BeJIuuuHa
yria, 3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUUECKOM
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YTJI0B, UMEIOLIUX MPOU3BOJIbHYIO
BEIINYUHY,

—  BBINOJHATH apupMETHIECKHE TEHCTBUS C LETbIMU

C60600H0 onepuposamv NOHAMUAMU: Yel0e YUCTO,
0enuUMoCcmy yucel, 0ObIKHOBEHHAsL OPOOb, OeCAMUUHAS
O0p0o6b, PAYUOHATLHOE YUCITO, NPUOTUINCEHHOE 3HAYUEHUE
yucaa, 4acmo, 00Jisl, OMHOUleHUe, NPOYEHM, NOBbIUUEHUE U
NOHUDICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAO,
NPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCMEAMU
oenumocmu,

onepuposamv NOHAMUAMU. JI02APUPM YUca,
MPULOHOMEMPUUECKASL OKPYHCHOCMb, PAOUAHHASA U
2paodycHas mepa yand, 6eIutuna yeud, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUYECKOU OKPYIHCHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Il08, UMEIOUUX NPOUZBOTLHYIO
8eUYUHY, YUCIA e U T,

BbINOIHAMb apudmemuieckue 0eticmeuss, Couemas yCmHvle




U PallMOHAIbHBIMU YUCIIAMH;

—  BBINOJHATH HECIOXHbIE TPe0OpazoBaHus
YHCIIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIICHH
qrcen, 1100 KOPHU U3 Yucel, 1100 Jorapupmbl
qHCell;

— CpaBHMBATH PALlMOHAIBHBIC YHCIIA MEXY COOOI;

— OLIEHUBATbh U CPaBHUBATH C PALlMOHAIbHBIMU
YHCJIAMU 3HAYEHMSI LIETIbIX CTETIEHEN YHCe,
KOpHEH HAaTypaJIbHOW CTENIEHH U3 YUCET,
Jorapu(MoB YMCEIl B IPOCTHIX CIydasx;

— u300pakaTb TOUKAMH HA YUCIIOBOW MIPSIMOMN
L[eJble ¥ pallMOHATIbHBIC YHCIIA,

— M300pakaTh TOYKAMH Ha YUCIOBOH MPSMON
1[eJIble CTETICHU YHCEeTl, KOPHU HATypaJIbHOU
CTENEHU U3 YUCEJl, JIOTapU(PMBbl YUCEI B IPOCTHIX
CIIy4asix;

—  BBINIOJIHATDH HECJIOKHbBIE TPe0Opa30BaHus LIEJIbIX U
IPpOOHO-pallOHAJIbHBIX OYKBEHHbIX BBIPAKEHUM;

— BBIpaXkaTbh B IPOCTEHIINX CIIy4asX U3 paBEHCTBA
OJIHy NIEPEMEHHYIO Yepe3 IPYTHe;

—  BBIYUCIISATH B IPOCTHIX CIIydasiX 3HAYCHUS
YHCJIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIISAS HEOOXOIUMBIE MTO/ICTAHOBKU U
npeoOpa3oBaHuUs;

— M300paxkaTh CXeMaTUYEeCKH yroJjl, BeIU4nHa
KOTOpOTO BBIpaK€HA B Tpaaycax;

— OLIEHUBATh 3HAaKH CHHYCA, KOCUHYCA, TAHTEHCAa,
KOTaHT'€HCa KOHKPETHBIX YTJIOB.

B noeceonesHoll scuznu u npu uzyueHuu Opyux
VUEOHBIX NPEOMEMOB:

— BBIIIOJIHATH BBIYHUCIICHUS ITPU PCHICHUU 3a1a4
IIPAKTHYCCKOTO XapaKTepa,

U NUCbMEHHbLE NPUeMbl, NPUMEHSA NPU HeoOX0OUMOCIU
BbIYUCTUMENbHBLE YCIMPOUCMEA,

—  HAX00umby 3HAYEHUs KOPHA HAMYPANbHOU CIeneHuy, cmeneHu
C PAYUOHANLHBIM NOKA3AMenem, 102apughma, UCnOIb3Ysa npu
HeoOX00UMOCIU 8bIYUCTUMENbHbIE YCMPOUCEA;

—  NONb308aMbCs OYEHKOU U NPUKUOKOU NpU NPAKMUYECKUX
pacuemax;

—  Npo80OUMb NO U3BECMHBIM POPMYNAM U NPABULAM
npeoopasosanus OYKEEHHbIX 8bIPANCEHUN, BKITOUAIOUUX
cmenenu, KOpHU, 102apughmvl U MpUOHOMempuiecKue
@yHryuu;

—  HAX00umy 3HAYEHUs YUCLOBbIX U OYKEEHHBIX BbIPAICEHUIL,
ocywecmelisa HeobXooumbvle NOOCMAHO8KU U
npeoopazoeanus,

— uzobpasicamsv cxemMamuiecKku y2oi, 8eIuiuHa KOmopo2o
8bIPAdICEHA 6 2pA0YCcax ulu paouanax;,

—  UCNONb308amb NpU peuteHuU 3a0a4 madaudnvle 3Ha4eHus
MPUSOHOMEMPUYECKUX PYHKYULL YeTl08;

—  BLINOTIHAMD NEPeBo0 BENUYUHBL Yeid U3 PAOUAHHOU Mepbl 8
2paodycHyro u 06pamHo.

B noeceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

—  BbINOJIHAMb OCUCMBUS C YUCTOBbIMU OAHHIMU NPU PEUleHUU
3a0ay NPAKMUYECK020 Xapakmepa u 3a0a4 u3 pasiuiHbIx
obnacmeiri 3HAHUL, UCNONIBL3YS NPU HEOOXOOUMOCTU
CNPABOYHbIe MAMEPUATBL U BLIYUCTUMEbHBIE YCMPOUCMEA,

—  OYeHusamsv, CPAGHUBAMb U UCTIONL306AMb NPU PEUleHUU
NPAKMUecKux 3a0a4 YUcio8ble 3HA4eHUs: PeaibHbIX
BENUUUH, KOHKDEMHbLE YUCTO8ble XAPAKMEPUCTIUKU
00beKMO8 OKpYIHCarWe2o Mupa




BBIIIOJIHATH IIPAKTUYECKHUE PACUETHI C
HCII0JIb30BaHUEM IIPU HEOOXOIUMOCTHU
CIIPaBOYHBIX MATEPUAIIOB U BBIYMCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHTB PEaIbHbIC BEJIUYNHBI,
XapaKTEePUCTUKH OOBEKTOB OKPY’KAIOIIEr0 MUPA C
HUX KOHKPCTHBIMH YU CJIOBBIMH 3HAYCHHUAMMU
HCII0JIb30BaTh METOJbI OKPYIJICHUS,
NpUOIMKEHUS U IPUKUIIKU IIPU PELICHUN
IMMPAKTUYCCKUX 3aaa4 HOBCGILHCBHOﬁ KHU3HU

Ypasnuenus u
Hepasencmea

Pemars JMHEHHBIC YPAaBHEHUS U HEPABCHCTBA,
KBaJ[paTHbIE YPaBHCHHS;

peraTh jorapuGMUUecKiue ypaBHeHUs Buaa 10ga
(bx + ¢) = d u npocreiilme HepaBEHCTBA BUIa
logax<d;

peliaTh MoKa3are/ibHbIe YpaBHEHHsI, BH/A &
(rme d MOXKHO TIPEJICTABUTH B BUJIE CTETICHH C
OCHOBaHMEM @) U MPOCTENIIINE HEPABEHCTBA BHIA
a*<d (rme d MOXHO TIPEICTABUTH B BUJIE
CTENCHU C OCHOBAHHEM a);.

MPUBOIUTH HECKOJIBKO MPUMEPOB KOPHEH
MPOCTEHIIEr0 TPUTOHOMETPHUYECKOTO YPABHEHHUS
BUJIA: SinX = &, COS X = a, tgx = a,Cctgx = a, e a —
TabJIMYHOE 3HAYEHHE COOTBETCTBYIOMIEH
TPUTOHOMETPHUYECKON (DYHKIIHH.

bx+c— d

B noeceonesnoil scuznu u npu uzyueHuu Opyux

npeomemos:

COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBbI
YpaBHEHM NIPU PEIICHUU HECTOXKHbIX
MPaKTUYECKHX 3aja4

Pewamyv payuonanvhule, noxazamenvHule u
JloeapupmuyecKue ypasHeHus u HepageHCcmaea, npocmeuuiue
UppayuoHaiIbHule U MpPUOHOMempuiecKue ypasHeHus,
Hepagencmea U ux CUCmembl,

UCNONIL308AMb MEMOObl peuleHUs: YPAGHEeHULL: npugedeHue K
8UOY «NpoU3EedeHUe PAGHO HYI0» UTU «4ACMHOE PAGHO
HYTIO», 3aMeHa NepeMeHHbIX,

UCNONIBL3068AMb MEMOO UHMEPBANIO08 ONlsl peUleHUs]
HepageHcma,

uUcnonb308ams epaguueckuit Memoo 0Jist RPUOIUNCEHHO2O
peulenus ypasHe Uil U HepageHCcms;

uz0bpadxdcamov Ha MPU2OHOMEMPULECKOU OKPYHCHOCMU
MHOJHCECMB0 pelteHUtl NPOCMeuuUx mpueoHOMempuyecKux
VpasHeHuii U HepageHcms,

8bINOIHAMb 0OMOOP KOPHEU YPAGHEHUN Ul PeuleHUl
HepageHcme 8 COOMBEnCmauL ¢ OONOIHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUSIMU.

B nosceounesnoii orcuznu u npu usyuenuu opyaux y4eoHvix

npeomemos:

COCMABIAms U peuams YpagHeHus, CUCemMbl YPAGHEeHU U
HepageHCcmea npu peuteHuy 3a0a4 Opyaux y4eOHsix
npeomemos;




ucnoivbzoeams ypasHeHUsl U HepaeeHcmeda 0ns nocmpoernus u

uccne008anusi NPOCMetUUx MamemMamuyeckux mooeret
PeabHbIX CUmyayutl Uiy NPUKIAOHbIX 3a0a4;

yMemyb UHMePNPemupo8ams NOJLYYeHHbIU NPU peuileHul
VPABHEHUsl, HEPABEHCMBA UL CUCTNEMbL Pe3yTbmam,
oyeHuUsamsv e20 npasoonoooodue 6 KOHmeKcme 3a0aHHOU
PeanvHOl cumyayuu uiu RPUKIA0HoU 3a0aju

Dyukyuu

OmnepupoBatb Ha 0a30BOM YPOBHE MOHATHAMMU:
3aBUCUMOCTh BEJIMYUH, (PYHKIMS, apryMEHT U
3HaueHUE PYHKIMH, 00JIacTh ONPEICIICHUS U
MHOYKECTBO 3HaueHUH QyHKIMH, rpaduK
3aBHCUMOCTH, TpaduK QYHKINHU, HYJIU QYHKINH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA
YHCJIOBOM IIPOMEXYTKE, YObIBAHHE HAa YUCIOBOM
IIPOMEXYTKe, HauOoJIbIllee U HaUMEHbLIIee
3Ha4YeHHE PYHKIMU HA YACIOBOM ITPOMEKYTKE,
nepuoauyeckas GyHKLHUs, IEPHOL;

OIepupoBaTh Ha 0230BOM YPOBHE MOHSTUSIMHU:
npsiMasi 1 00paTHas IPONOPLHUOHAIBHOCTb
JUHEHas1, KBaJpaTHU4Has, JorapudpmMudeckas u
nokaszareiabHas QyHKIIMU, TPUTOHOMETPHUYECKUE
byHKIMH;

pacrno3HaBaTh rpaQUKu JeMEHTapHbIX (QYHKIUI:
npsiMOi 1 00paTHON MPONOPLUOHATBHOCTH,
JUHEIHON, KBaJpaTUYHOH, JIorapupMuIecKon u
MoKa3aTeabHON (PYHKIUH, TPUTOHOMETPUYECKUX
byHKIMIH;

COOTHOCHUTB TpaKH dJIEMEHTAPHBIX (DYHKITHIA:
npsIMOi ¥ 0OpaTHON MPONOPLUUOHATBHOCTH,
JUHEIHON, KBaJJpaTUYHOH, JIorapupMUIecKoi n
MoKa3aTeIbHON (PYHKIUH, TPUTOHOMETPUYECKUX
¢byHKIMH ¢ popmynamu, KOTOPEIMH OHU 33aHBbI;
HaXO/UTh 10 rpaduKy NpUOIMKEHHO 3HAUECHUS
(GYHKIMU B 331aHHBIX TOYKAX;

Onepuposamv NOHAMUAMU.: 3A6UCUMOCTIL BETUYUH,
@dyHKxyus, apeymenm u 3Havenue Qyukyuu, ooiacmo
onpeoeneHus U MHOMCeCME0 3HAYeHull PyHKYuuU, epagpux
3asucumocmu, epagpux Qyukyuu, Hyau GyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUe Ha
YUCTIO80M NPOMEdNCYNKe, YObl6aHUe HA YUCTOBOM
npomedxcymke, Haubovbuiee U Haumenbllee 3HAYeHue
@YHKYUU HA YUCTOBOM NPOMEICYMEKE, NEPUOOULECKAS]
@yHKYus, nepuoo, YemHas u HedemHas QYHKYuu,
ONepuUpoBamb NOHAMUAMU: NPIMASL U 0OPAMHASL
NPONOPYUOHATLHOCIY, TUHEHAS, K8AOPAMUYHAS,
Jloeapupmuueckas u noKka3amenbHas QYHKYuu,
mpuzoHomMempuieckue yHKyuu,

onpeodensams 3HaueHue QYHKYUU no 3HAYeHuo apeymenma
NpU paA3IUYHLIX CNOCODAX 3A0aHUs DYHKYUU,

cmpoums epapuKu u3yyeHHbvIX QYHKYULL,

ONUCHIBAMb NO 2PAPDUKY U 8 NPOCMENUUX CLYUASAX NO
gopmyne nogedenue u c8oUcmea QyHKYuil, Haxooums no
epaguxy yHkyuu HauboIbLUUe U HAUMEHbUUE 3HAYEHUSL,
CmMpoumu 9CKU3 epaguxa QyHKyuu, yoosiemeaopsaouel
NpuBedeHHOMY HAOOPY YCA08ULL (NPOMENCYMKU
go3pacmanus/yovieanus, sHayeHue QyHKyuu 6 3a0aHHOU

moukKe, moYKu 9KCmpemymoes, aCumnmomsl, HyJiu qbyHKL;uu u

m.o.);
peuwams ypasHenus, npocmeiuiue CUuCmembl YpasHenull,
UCROIb3YAL CEOUCMEA DYHKYUTL U UX 2PADUKOB.




—  OmpeAensaTh 1o rpaduky cBoicTBa (HyHKIUU
(HynH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIBIIIHE U
HAaUMEHBIIINE 3HAYCHUS | T.11.);

—  CTPOHUTH 3CKHU3 rpaduka GyHKIUH,
YIIOBJICTBOPSIIONICH PUBEACHHOMY Ha0Opy
yCIIOBUH (MPOMEKYTKH BO3pacTaHus / yObIBaHUS,
3Ha4YeHUE (QYHKIIMU B 3aIaHHON TOYKE, TOUKU
AKCTPEMYMOB H T.[I.).

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
npeomemos:

— ompeaensTh Mo rpadukaM CBONCTBA pealbHBIX
MIPOLIECCOB U 3aBUCUMOCTEN (HanbompIme u
HaAaMMCHBIINEC 3HAYCHUS, TIPOMECIKYTKHU
BO3pacTaHUs U yObIBaHUS, IPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— HUHTEpPIPETHPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPaKTUYECKON CUTYyaIlu

B nosceonesnoil scuznu u npu uzyieHuu Opyaux y4eOHbix
npeomemos:

— onpeodensimb no 2papuKam u UCnoab308ams OJisl peuleHUs
NPUKIAOHBIX 340ad CE0UCMBA PEAbHbIX NPOYECCO8 U
3asucumocmell (HauboOIbLUWUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACAHUS U YObI8AHUsL (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCEA, ACUMNIMOMbL, NEPUOO U
m.n.);

—  UHMePNPemuposams CE0UCMEd 8 KOHMeKCme KOHKPEemHol
NPAKMU4ecKol Cumyayuu,

— onpedensimv no epagukam npocmeriuiue XapaKmepucmuku
nepuooudecKux npoyeccos 8 OUON02UU, IKOHOMUKE, MY3bIKE,
paouocsazu u op. (amnaumyoa, nepuoo u m.n.)

Dnemenmot
MaAMemMamuuecKkozo
ananusa

— OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU:
Mpor3BOIHAs QYHKIIMH B TOUKE, KacaTeabHasl K
rpaduKy GyHKIUH, TPOU3BOIHAS (YHKIUHY;

— OIpeAensTh 3HaueHHEe MPOU3BOJHON (QYHKIIUU B
TOUKE MO N300paKEHHIO KacaTeIbHOU K rpaduky,
IIPOBEACHHON B 3TOM TOUKE;

— peuiaTh HECJOXKHBIE 33J]Ja4l Ha IPUMEHEHHUE CBS3U
MEX1y IPOMEKYTKAMU MOHOTOHHOCTH U TOUYKaMU
KcTpeMyMa (QYHKIIUH, C OTHOW CTOPOHBI, U
IIPOMEXKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOJIHOM 3TON (PYHKIIUU — C APYTOM.

B nosceonesnoti dcusnu u npu u3ydeHuu opyeux

—  Onepuposamov NOHAMUAMU: NPOU3BOOHAS DYHKYUU 8 MOUKE,
KacamenbHas K epaguxy hyHKyuu, npoussoonas QyHKyuu,

—  BBIMUCTISIMb NPOU3BOOHYIO0 OOHOYNICHA, MHO2OYIeHA,
K8aOpamuo2o KOpHs, NPOU3BOOHYIO CYMMblL YHKYULL,

—  BBIMUCISIMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYUL U UX
KOMOUHAYUI, UCNOTIb3YSL CNPABOYUHbIE MAEPUATbL,

—  uUccne0o8amsb 8 NPOCMeUX Cy4asx QYHKYuU Ha
MOHOMOHHOCHb, HAX00UMb HAUDOIbUUE U HAUMEHbUIUE
3HAYeHUs: YYHKYUL, CMpoums paghuku MHO2OUIEHO8 U
npoCmetuux payuoHaIbHbIX QYHKYUL ¢ UCHOIb308AHUEM
annapama mMamemamuyecKoeo aHaniu3d.

B nosceonesnoii orcuznu u npu usyuenuu opyaux y4eoHvix




npeomemos:

MOJIb3YSCh TpadKaMu, CPABHUBATH CKOPOCTH
BO3pacTaHusi (POCTa, MOBBIMICHUS, YBETUYCHUS U
T.I1.) WUIK CKOPOCTH YOBbIBaHUS (TIaCHMUS,
CHWDKCHHUS, yMCHBIIICHUS U T.I1.) BEIMYHH B
pealIbHBIX Ipolieccax;

COOTHOCHUTH TpaKH pealbHBIX MPOIECCOB U
3aBUCHMOCTEH C UX ONMUCAHUSIMU, BKIIOYAOIIUMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHUS (OBICTPBIi
pOCT, IJIABHOE TTOHUKEHUE U T.I1.);

UCIOJIb30BaTh ITpaMKH peaibHbIX MPOILECCOB IS
pEIICHUS HECIOXKHBIX MPUKIIATHBIX 32/1a4, B TOM
YHCIIie ONpeaensis o rpaduKy CKOPOCTh X0oAa
nporecca

npeomemos:

peutams NPUKIAOHbLE 3a0ayu U3 OUOI02UU, UIUKU, XUMUL,
IKOHOMUKU U OPY2UX NPeOMemos, C8A3AHHbIE C
ucciedosanuem XapaKkmepucmux pedibHulx nPpoyeccos,
HaxoicoeHuem HauboAbUUX U HAUMEHLUIUX 3HAYEHUI,
CKOPOCMU U YCKOPEHUsL U M.1N.;

UHMEPNPemuposams NoJIyHeHHble Pe3yibmamsl

Cmamucmuka u
meopus
eéepoamuocmeil, 102uKa
U KomoOunamopuka

OmnepupoBatb Ha 0a30BOM YPOBHE OCHOBHBIMU
OIUCATEIbHBIMHU XapaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpeaHee apupmMeTudecKoe, MeAnana,
HauOoJIblIee U HAUMEHbIIIee 3HAUCHNUS;
oInepupoBaTh Ha 0230BOM YPOBHE NOHSTHUSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHUS, CITy4aliHbIH
BBIOOp, ONBITHI C PABHOBO3MOKHBIMHU
3JI€MEHTapPHBIMU COOBITHUSMH;

BBIUUCIISATh BEPOSITHOCTH COOBITHI HAa OCHOBE
MoJICUeTa yrcia UCXOJ0B.

B nosceonesnoii orcuznu u npu usyyeHuu opyeux

npeomemos:

OLICHUBATh U CPABHUBATH B IMIPOCTBIX CIIyYasx
BEPOATHOCTH COOBITHI B pealbHOM KU3HH,
YUTaTh, CONIOCTABIATh, CPABHUBATS,
HMHTEPIIPETUPOBATH B IIPOCTBIX CIy4asiX pealbHbIE
JaHHbIE, PECTaBIEHHbIE B BUJIE TaOHII,

Hmems npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIGHbIX
CLYUAUHBIX BEIUYUHAX U PACNPEOeNIeHUSX, O He3A8UCUMOCTIU
CYYAUHBIX BEIUYUH,

uMemb npedcmasiienue 0 Mamemamudeckom OHCUOAHUU U
oucnepcuu CLyHaHbix GeIUYUH,

umems npedcmasiienue 0 HOPpMAIbHOM pacnpeoeieHuy u
npuMepax HOPMAaIbHO PACNPeOeeHHbIX CLYHAUHBIX BETUYUH,
HOHUMAMb CYMb 3aKOHA OONLUUX YUCET U BblOOPOUHOO
MeEmMooa uzmepenust 6epOSIMHOCMell;

umems npedcmasienue 06 yCi08HOU 8ePOSIMHOCIU U O
NOJHOU 8EPOSIMHOCMU, NPUMEHSMb UX 8 PEUEHUU 3A0aY,
uMemsb npeocmasieHue 0 BAXCHbIX YACTIHBIX BUOAX
pacnpeoeneHull U NpUMeHAMb UX 8 peuleHul 3a0a4;

uMems npedcmasiienue 0 KOpperayuu CIyyaiuHulx 6eIUdUH, O
JIUHENIHOT pe2pecCull.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

6blYUCIAMb UIU OYERHUBANb 6EPOANTHOCTMU cobbimuii 6




auarpamm, rpaukoB

PeanbHOU HCUZHU,

—  8blOUpamv NOOXoosUUe Memoobl NPEOCMABIeHUsL U
00pabomKu OaAHHBIX;

—  YyMemb peuams HeCloHCHble 3a0ayu Ha NPUMeHeHUe 3aKOHA
OONBLUUX YUCeN 8 COYUOTIO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecneyenuu 6e30nacHOCmu HaceleHus 8
Ype36bIYAIHBIX CUMYAYUSIX

Texcmosvie 3a0auu

Pemiate HecnoKHBIE TEKCTOBBIE 3aJJa4H Pa3HbIX
THUIIOB;

aHAJIM3UPOBATh YCIOBUE 3aJ]a4l, IPU
HEO0OXOIMMOCTHU CTPOUTH JIJIS €€ PeIlieHuUs
MaTEMaTHUYECKYI0 MOJIENb;

MIOHUMATh U UCIIOJIb30BATh JJIsSl pELICHUS 33a1a4l
nH(OpPMAaILIKIO, TPEJICTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOM 3aIIMCH, CXEM, TaOJIHII,
auarpamm, rpaukoB, pUCYHKOB;

JIEMCTBOBATH 110 AJITOPUTMY, COZIEPKALLEMYCSI B
YCIIOBUU 3aJ]auu;

WCIIOJIb30BATh JJIOTUYECKUE PACCYKICHHUS MTPU
pelIeHnN 3a1a4H;

paboTaTh ¢ N30BITOYHBIMU YCIOBUSIMH, BHIOMpAs
13 Bcel mHpOopMaIlnu, TaHHbIe, HEOOX0IUMbIe
JUTS peLeHuUs] 3a/1a4u;

OCYILIECTBIISATh HECIOKHBIN 1epedop BOZMOKHBIX
perieHu, BeIOUpas u3 HUX ONTUMAIBHOE 110
KpUTEpUsiM, c(HOpMyIUPOBAHHBIM B YCIIOBHH;
aHAJIM3UPOBATh U UHTEPIPETUPOBATH
IIOJIyYE€HHBIE PEIIECHUS B KOHTEKCTE YCIOBHS
3aJla4yM, BEIOMpATh pelIeHMs], He IPOTHBOpEYalne
KOHTEKCTY;

pemaTh 3aJja4l Ha pacyeT CTOMMOCTH MOKYIIOK,
YCIIYT, IO€3/10K U T.I1.;

penaTh HECIOXKHBIE 3a7a4H, CBSI3aHHbIE C
JIOJIEBBIM YYaCTHEM BO BIIAJICHUH (PHPMOIA,

—  Pewambw 3a0ayu paznvlx munos, 8 mom wucie 3a0a4u
NOBLIULEHHOU MPYOHOCMU;

—  8blOUPaMb ONMUMATLHBIL MEMO0 peueHus 3a0adu,
PaccmMampusast paziuyHvle Memoobl,

—  cmpoumb MoOeb peueHus 3a0ayu, NPo8ooOUNMs
doKazamesnibHvle PaACCyHCOCHUS,

— pewams 3a0a4u, mpedyoujue nepebopa 8apuaHmos,
npoGepKuU YCI06uUll, 8b1OOPA ONMUMATLHO20 Pe3YIbmama;

—  QHATU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3)Ibmamyl 8
KOHmMeKcme YClo8Us 3a0ayu, 8blOUpams peueHs, He
npomugopeuaujue KOHMeKCmy,

—  nepesooumv npu peuleruu 3a0avu UHGOpMayuio Uz 00HOU
Gopmvl 6 Opyeyio, UCHONB3YS NPU HEOOXOOUMOCU CXEeMbl,
mabauysl, epaguru, ouazspammol;

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:

— pewiambs npakxmuieckue 3a0adu u 3a0adu u3 opyeux
npeomemos




MPEANPUATHEM, HEJIBUKHUMOCTHIO;

— peuath 33/1a4 Ha MPOCThIE MPOLIEHTHI (CUCTEMBI
CKUJIOK, KOMUCCUH) U Ha BBIYUCIICHUE CIOKHBIX
MPOLIEHTOB B PA3JIMYHBIX CXEMaX BKJIA/IOB,
KpPEAUTOB U UIOTEK;

— pemaTh MPaKTUYECKUE 337a4H, TPEOYIoue
WCIOJIb30BAaHUS OTPUIATEILHBIX YHCEN: HA
oTpezieNieHUuE TeMIIepaTyphl, Ha ONpeeIeHNe
MOJIOXKEHHUS Ha BPEMEHHOM OCH (10 Halllei 3pbl U
Moclie), Ha ABM)KEHUE JCHEKHBIX CPEJICTB
(mpuxon/pacxon), Ha OmpeeIeHne
TITyOUHBI/BBICOTHI U T.I1.;

— WCTOJB30BaTh MOHATHE MacIITada JyIs
HAXOXICHUS PACCTOSHUM W JUTHH Ha KapTax,
IJTaHAX MECTHOCTH, MJIaHaX MOMELICHHH,
BBIKpPOWKaX, IpU paboTe Ha KOMITBIOTEPE U T.II.

B nosceounesnoii ocuznu u npu uzyyeHuu opyeux
npeomemos:

— p€lIaTb HECJIOXHBIC ITPAKTUYCCKUC 3a1a4HU,
BO3HUKAKOIHNEC B CUTYallUAX MMOBCEAHEBHOM JKU3HU

I'eomempusn

— OmnepupoBaTh Ha 6a30BOM YPOBHE TOHSATHSIMU:
TOYKa, TIpsiMasi, TUIOCKOCTh B MIPOCTPAHCTRBE,
MapajuieNbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX
M TIOCKOCTEH;

— pacrno3HaBaTh OCHOBHBIE BUbl MHOIOTPAHHUKOB
(mpu3ma, mupamua, mpSIMOYTOIbHBIN
napajuiesenumnes, Kyo);

— u300paxkaTh n3y4aeMble PUTYPHI OT PYKHU U C
MIPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) IJIOCKHE YEPTEHKH U3
PUCYHKOB MTPOCTBHIX OOBEMHBIX (PHUTYP: BUI
CBEpXY, COOKY, CHU3Y,

— U3BIEKaTh HHGOPMAIUIO O MPOCTPAHCTBEHHBIX

Onepuposamv nowsimuamu: mouxa, npsamas, nioCKOCms 8
npocmpancmee, napanleibHoCmy U NePneHOUKYIAPHOCb
NPSMBIX U NIOCKOCMEL,

npumensmy O0Jisl peueHus 3a0ay 2eomempudeckue hakmol,
eciu YCio8usi npUMeHeHuUs 3a0anbl 8 A6HOU (opme;
pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPUYECKUX GeTUYUH
no obpazyam uiu aneopummam;

denamv (8bIHOCHbBIE) NIIOCKUE YePMEHCU U3 PUCYHKOB
00BeMHBIX (pucyp, 8 mom yucie pucosams U ceepxy,
COOKY, CmMpOUmbs ceuenus MHO202PaAHHUKOG,

U361eKamsb, UHMEPRPEMUPOBAmMs U NPeodPA308bI8aNMb
ungopmayuro 0 ceomempuyeckux guzypax,
NpeoCmasieHHYI0 Ha Yepmedtcax,




reOMEeTPpHUYECKUX PUTYpax, MPEACTABICHHYIO HA
YepTeKax U pUCYHKax;

— TpuMeHATh Teopemy [ludaropa npu BeraucIeHUH
3JIEMEHTOB CTEPEOMETPUIECKHUX QUTYD;

— HaxOoJWTh 00BEMBI U TUIOIIAINA TOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM
opmyu;

— pacro3HaBaTh OCHOBHBIC BUJIbI TEJI BpAIlCHUS
(konyc, nunuHIp, cepa u map);

— HaXOAWUTh 00BEMBI U TUTONIAIU TTIOBEPXHOCTEH
MPOCTEHIIIMX MHOTOTPAHHUKOB U TEJI BPAIICHUS C
MpUMEHEHHEM (OPMYIL.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux
npeomemos:

— COOTHOCUTb a0CTpaKTHBIE FT€OMETPUYECKHE
MOHATHUS U (PAKTHI C peabHBIMH KHU3HEHHBIMA
00BEKTaMU U CUTYALUSIMU;

— HCHOJb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX QUTYP JUIsl PEIICHUS TUIIOBBIX
3aJ1a4 MPaKTUYECKOTO COAEPIKAHMS;

— COOTHOCHUTb IUIOIIA U TTOBEPXHOCTEH Tem
OJIMHAKOBOI (POPMBI Pa3IMYHOTO pa3Mepa;

— COOTHOCUTBH 0OBEMBI COCYJIOB OJIMHAKOBOM
(opMBI pazIMUHOTO pa3Mepa;

— OLIEHHBATh (hOPMY MPABUIBLHOTO MHOTOI'PaHHUKA
IOCJIe CIUJIOB, CPE30B U T.I1. (ONPENENSTh
KOJINYECTBO BEPILUH, pedep U rpaHet
MOJIYYE€HHBIX MHOTOTPAaHHHUKOB)

npuUMeHsamb 2eomempuieckue pakxmol 0 peuleHus 3a0ay, 6
MOM Yucie npeononazaruux HeCKOIbKO Wa208 PeueHus,;
ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
naocKocmeti 8 NPOCMpPAHCmee;

Gopmynuposams ceoticmea u npusHaKu ueyp;
00KA3bI8AMb 2e0MeMmpuiecKue YmeeprHcOeHus;

e1adems CMaHOApPMHOU Kiaccugurayuetl
NPOCMPAHCMBEHHBIX hucyp (MUpamuovl, npuzmbl,
napainnenenuneowl);

HAxXo0ums 00veMbl U NIOWAOU NOBEPXHOCMEll
2eoMempuyecKux mei ¢ npUMeHeHuem opmyi;
BbIYUCTIAMNb PACCMOAHUSA U Y2lbl 8 NPOCPAHCIEE.

B nosceonesnoii socuznu u npu uzyyeHuu Opyeux npeomemos:

UCNONB308AMb CEOUCMEA 2COMEMPUYECKUX puzyp Oist
peuwenust 3a0a4 npaKmu4ecko2o Xapakmepa u 3a0ay u3
opyaux obnacmeii 3HAHULL

Bexkmopot u
Koopounamol
npocmpancmee

- OHepI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHUEM
JACKapTOBBI KOOPAMHATEI B IIPOCTPAHCTBE,

— HaxOJUTb KOOPAWHATHI BEPUINH Ky6a n
MpsAMOYT'OJIBHOTO MapaJuICICIIUIICAa

Onepuposams nouamuamu 0eKapmosbli KOOPOUHAMbL 8
npocmpancmee, 6eKmop, MOOYilb 6eKmMopd, pageHcmeo
8EKMOP08, KOOPOUHAMbL 8EKMOPA, Y201 MeNCOY BEKMOPAMU,
cKanapHoe npousseoeHue 6eKmopos, KouluHeapHvle
BEKMOpbL,




HAxXo0ums paccmosiHue mexcoy 08yMs MmOYKaAMU, CYMMY
8EKMOPO8 U NPOU3eOeHUe BeKMOPA HA YUCTO, Y20Jl MeNCOY
BEKMOpAMU, CKATAPHOE NPOU3BeOeHUe, PACKIA0bIBANb
8EKMOP NO 08YM HEKOITUHEAPHbIM 8EKIMOPAM,

3a0a6amuv NIOCKOCMb YPAGHEHUEM 8 0eKapmogoll cucmeme
KOOpOUHam;

pewams npocmeuiuiue 3a0ayu 86e0eHuUeM 8eKmopHo20
basuca

Hcmopus
Mamemamuku

OnuceIBaTh OTAEIBbHBIC BBLIAIOIIUECS
pe3ybTaThl, TOJYYEHHBIE B XOJE€ Pa3BUTHS
MaTEMaTUKHU KaK HayKHu;

3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUH U UX
ABTOPOB B CBSI3H C OTEYECTBEHHON U BCEMUPHOM
HUCTOPUEN;

IIOHMMATh POJIb MATEMATHKU B pa3BuTnu Poccun

Ilpeocmasnamo 6xk1a0 8b10AIOUUXCI MAMEMAMUKOS 8
passumue Mamemamuxky U UHbLX HAYYHbIX obracmell;
NOHUMAMb POlb Mamemamuxu 6 pazsumuu Poccuu

Memoovt mamemamuru

[TIpuMeHATh U3BECTHBIE METObI IIPU PEILICHUN
CTaHJIapTHBIX MAaTEMaTUYECKUX 3a]1a4;

3aMeyaTh U XapaKTEepU30BaTh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B OKPYKarolen
JIEHCTBUTEIIFHOCTH,

MPUBOJIUTH IPUMEPBI MATEMATUYECKUX
3aKOHOMEPHOCTEM B MPUPOJIEC, B TOM YHCIIE
XapaKTEPU3YIOLINUX KPacoTy U COBEPLICHCTBO
OKpY>KaloIlero Mrupa 1 MpOU3BEICHUI UCKYCCTBA

Hcnonvzoeamov ocnosHbie Memoobl 00Ka3amelbCemed,
npoBoOUMb 00KA3AMENbCMEB0 U 8bINOJIHAMb ONPOGEPIICEHUE,
NPUMEHSIMb OCHOBHBLE MEMOObL PEUUECHUSL MAMEMAMUYECKUX
3a0ay;

HA OCHOBe MAMEMAmu4ecKux 3aKOHOMEePHOCMell 8 NPUPooe
Xapakmepuzoeams Kpacomy u CO8ePULEHCIEO
OKPYIAHCAIOUIe20 MUPA U NPOU3BEOCHUL UCKYCCMBA,
npUMeHsimb npocmetiuiue nPOSPAMMHbIEe CPeOCmBa U
INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbL NPU PEULEHUU
Mamemamuyeckux 3a0ay




3.Conep:xkanue yueonoro npeamera 10-11 kaace
Pazoen Anzeopa u nauana mamemamuueckozo aHaAIU3A

[ToBTrOpenue.Pemenne 3a1a4u ¢ UCMOIB30BAHUEM CBOMCTB YHUCE U CUCTEM CUMCIICHHUS, JETUMOCTH,
JIOJIEN M YacTeH, MPOLEHTOB, MOyJIEH uncen. Pemenne 3a1a4 ¢ UCIOIb30BaHUEM CBOMCTB CTETIEHEU
Y KOpHEW, MHOTOYWIEHOB, IpeoOpa3oBaHUl MHOTOWIEHOB U IpOOHO-PAIIMOHATIBHBIX BHIPAKEHUN.
Pemenue 3aga4d ¢ UCNoJIb30BAHUEM IPaAyCHOM MEPBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.

Pemenue 3a1a4y Ha JBUKEHHE U COBMECTHYIO Pa0OTY C MOMOILBIO TUHEHHBIX U KBaJAPATHBIX
yYpaBHEHUI U UX cUCTEM. Pelienue 3a1a4 ¢ MOMOIIBIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM MepeMEeHHOM, C MPUMEHEHUEM U300paKECHHsI YUCIOBBIX TPOMEKYTKOB.

Pemrenue 3a1a4 ¢ MCMOJIb30BaHUEM YHCIOBBIX (YHKIMH U UX rpadukoB. Vicnonp3oBanue CBONCTB U
rpadUKOB JTUHEHHBIX U KBaIPATUUHBIX (HYHKIUI, 0OpaTHON MPOMOPLUOHATIBHOCTH U (PYHKIIUU

Y =+/X . I'paduueckoe penieHne ypaBHEHHI 1 HEPABEHCTB.

Tpuronomerpuyeckas OKpyXHOCTb, paduanHas mepa yeia. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EHC
IIPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIEACTBUS U3 HETO. 3HAUEHUS

TpuroHomerpuueckux (yukimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, z pan).
6 4 2

Dopmynvl COAHCEHUS MPULOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUBEOeHUs, YPOPMYibl O8OUHO20

apaymenma.

Hynu @yHKImm, npoMexyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubliee 1 HauMeHbliee

3Hayenue Qpynkuuu. [lepuoanyeckue pynkunu. YeTHOCTh M HeUeTHOCTh GYHKUUH. CrodwcHble

@yHKyuu.

Tpuronomerpuueckue GyHKIUU Y =COSX, Y =Sin X, y =tgx . @yuxyus y = ctgx . CoiicTBa u

rpaduKu TPUTOHOMETPUYECKUX (DYHKITHIA.

ApPKKOCHHYC, apKCHHYC, apKTaHI'€HC 4ncia. Apkkomanzenc yucaa. IIpocrenmme
TPUTOHOMETPUUYECKUE YpaBHEHUS. PelieHne TpuroHoMeTpuyeckix ypaBHEHUH.

Obpamuvle mpueonomempuieckue yHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiuux
MPUSOHOMEMPULECKUX HEPABEHCME.

CreneHs ¢ 1eHCTBUTENBHBIM ITOKa3aTeNeM, CBoMcTBa cTeneHu. [Ipocreiinme nokazareiabHble
ypaBHEHUs U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U ee cBOIcTBa U rpaduK.

Jlorapugm umcna, cBoiictsa jorapupma. Jlecarnunsiii norapum. Yucno e. Hamypanonwiti
nozapugm. llpeodpazoBanue JorapupmMuueckux BelpaskeHui. Jlorapupmuyeckre ypaBHEeHUs U
HepaBeHcTBa. JlorapupmMuueckas GyHKIUS U €€ CBOICTBA U Irpaduk.

CrenenHas pyHKLUSA U ee CBOMCTBA U rpaduk. VppaloHalbHble ypaBHEHUS.

Memoo unmepeanos 015 peuieHus HepaseHcma.

IIpeobpazosanus epaguxos GyHkyuil: cosue 600.1b KOOPOUHAMHBIX OCEl, PACMAICEHUEe U CoHcamue,
ompasiceHue OMHOCUMENbHO KOOPOUHammubvlx ocel. I paguueckue memoowvl peuwieHus ypagHeHuti u
Hepaserncmg. Peuwienue ypaguenuii u HepageHcma, co0epacayux nepemennyro noo 3HaKoM MooyJisl.
Cucmembl NOKA3aMeENbHBIX, 102APUPMUYECKUX U UPPAYUOHATbHBIX YpaHeHull. Cucmembl
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCME.

Bszaumno obpamuvie pynxyuu. I paguxu e3aummno obpammusix gyHKkyui.

Ypaenenus, cucmemvl ypasnenuii ¢ napamempom.

[IpousBonnas ¢pynkiuu B Touke. KacarensHas k rpaduky ¢pyHkiuu. ['eomerpuueckuii u
¢busznueckuit cMbIcT pon3BoAHON. [Ipor3BOAHEIE dTIeMeHTapHBIX GYHKIMH. [Ipasuna
oughgepenyuposanusi.

Bmopas npouzsoonas, ee ceomempuueckuti u puzuyecKull CMoicil.

[TonsiTre o HenpepbIBHBIX QYHKIUAX. TOUKH IKCTpeMyMa (MaKCUMyMa U MUHHUMYMA).
HccnenoBanue aneMeHTapHbIX (PYHKIMI HA TOUKH SKCTpEMyMa, HauboJIbliiee U HauMEeHbIIIee
3HAYEHHUE C MOMOLIBIO TPOU3BOIHON. [locmpoenue epaguxos Qynkyutl ¢ NHOMOUBIO NPOU3BOOHBIX.
Ilpumenenue npou3800HOl NPU peuteHuu 3a0au.



[TepBooOpasnas. Ilepsooopasnvie snemenmapnuvlx @yuxyuil. Ilnowads KpugoruHelHol mpaneyuu.
Dopmyna Heromona-Jleibnuya.Onpedenennviii unmezpai. Buiuucnenue niowaoeti niockux gueyp u
00veM08 mejl paueHUs ¢ NOMOWbIO UHMe2paLd

Pazoen Beposamnocms u cmamucmuka. Jlocuka u koméounamopuxa (Paboma ¢ oannvimu)

[ToBTOpenue. Pemenue 3ana4y Ha TabnuyHOE U rpaduueckoe IpeCTaBIeHUe JaHHbIX.
Hcnonb30BaHne CBOMCTB M XapaKTEPUCTHK YHCIIOBBIX HA0OPOB: CPEIHIX, HAMOOJIBIIETO U
HaMMEHBIIETO 3HAUCHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpeodeneHue yacmomsl u
gepossmHocmu coovlmuii. Boluucnenue eeposimnocmetl 8 onbimax ¢ pagHoB803MONCHLIMU
nemMeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3a0au Ha
8blUUCTICHUE 8ePOSMHOCHEN HEe3ABUCUMBIX COOLIMUTL, NPUMEHEHUE OPMYTIbL CIOMHCEHUSL
sepossmuocmetl. Pewenue 3a0au ¢ npumenenuem ouacpamm Jiinepa, depesa 8eposimuocmel,
Gopmyavt Beprynnu.

Yenosnas eeposmuocmes. IIpasuno ymnoscenus seposimuocmeti. Popmyna noaHou 6eposmHoCmu.
Juckpemnvie cayuatinvie genununsl u pacnpedenenus. Hesasucumvle ciyuatinvle 6eauyunbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CIYYAUHBIX BEIUYUH.

Mamemamuueckoe odxcuoanue u oucnepcust caydanou senudunsl. Mamemamuueckoe oxcuoanue u
oucnepcust CyMmul ciyyaiHvlx geaudut. I eomempuyeckoe pacnpedenenue. bunomuanvroe
pacnpeodeiieHue U e2o C8olcCmad.

Henpepuignvie ciyuaiinvie senuyunvl. [lonamue o nnomnocmu eepoamuocmu. Pasnomeprnoe
pacnpeodeineHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Ionamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanvHo2o pacnpedenenus. Ilpumepol
CIIYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATIbHOMY 3AKOHY (N02PeuHOCMb U3MePeHUll, pocm
yenoseKa).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3akon 6onvuux yucen. Bvibopounwiii memoo
uzmepenus eepossimuocmetl. Poib 3akoHa 601buux uucen 8 Hayke, npupooe u ooujecmae.
Kosapuayus 0syx cnyuatineix eenuyun. Illonamue o koagpguyuenme xoppenayuu. Cosmecmuule

HAab00eHUst 08YX CLYUAUHBIX 8elUdUH. BblOOpouHblll KOdhhuyuenm Koppensyuu



4. TemaTHUYeCKOE IJIAHUPOBAHHUE, B TOM YUCJIE€ C YYETOM paﬁoqeﬁ nporpaMmsbl BOCIIUTAHHUSA € YKA3AHUEM KOJINIECTBA
4acoB, 0TBOAMMBIX HA OCBOCHHE Ka)KI[Oﬁ TEMbI

anzebpa u Hauana ananusza ¢ 10 knacce

B aBTOpCKYyIO MporpaMMy BHECEHBI U3MEHEHHUSI. Y MEHBIIIEHO KOJIMYECTBO YACOB MO TeMaM(CM. B TaOJIMIIE, BCETrO 74). DTH Yachl
UCIIOIB3YIOTCS JUIsl TOBTOPEHUS B Havasie rojaa (54) u B KoHIe roga(2y4).

Ne | Tema Kou-Bo Kou-Bo Conep:xanue OcHOBHas 6a3oBasi MporpaMmma ®opMbl, BUIbI U COJIEPKAHUE
n/m AeSTeJILHOCTH MO0 peaju3aunu
Jacos B JacoB BOCIIUTATEJIBHOI0 YPOKA
aBTOPCKOii padoueit
nporpamMme | nporpamme
IToBTOpPEHME - 5 54 IToBTOpenue.Penienune 3a1a4 ¢ UCIOIL30BAHUEM Ycmanosnenue dogepumenvruix
CBOMCTB YHUCEI U CUCTEM CUHCJIICHUA, ACTIUMOCTH, OMHOUEHULL Meg;cay yuumenem u
JIOJICH M YaCTCH, npouueHTOB. Pemelime 3anaquc €20 VUCHUKAM,
HCIIOJIb30BAHUEM CBOMCTB CTEIICHEH M KOpHEH,
. CnocobCcmeayouux NO3UMueHOMY
MHOT'OWICHOB, IPeo0pa30BaHUii MHOTOYICHOB 1
JIPpOOHO-PAaMOHAIBLHBIX BEIPAKEHHIA. BOCHPUAIMUIO VIAUUNUCH
Permrenue 3a/1ay Ha IBMOKEHNE M COBMECTHYVIO mpebosanutl u npoced yuumens,
paboTy ¢ MOMOINILIO TUHENHBIX U KBAAPATHBIX NPpUBIEeYeHUIO UX BHUMAHUA K
ypaBHEHHH M NX CHCTEM. Perenne 3a1a4 ¢ obcyacoaemoll Ha ypoke
IIOMOIIBIO YUCJIOBBIX HEPABEHCTB M CUCTEM UHDOPMAWUL, AKMUSUZAUUL UX
HEPABEHCTB C OJIHOM MEPEMCHHOM, C MPUMCHCHUCM | o0 oo 3 o om0
H300paKEHUs YMCIOBBIX IIPOMEKYTKOB.
Pa6ota B rpymnmnax.
Pabora Ha caiite Perry EI'D /1.
['ymuna.
1 | delicTBUTEID 13 11 10u+1 | Ilenble u panpioHaNbHBIC YKca. JIeiCTBUTELHBIC Pabota B rpynmax.
HBIC YHucjia K/p grcaa. Moaynb Yncna u ero cBoicTea. Pemenue
ITo3naBarenbHbIE S- MUHYTKH,




3aJ1a4 C MCII0JIb30BaHUEM MOAYJICH

ynces.beckoHeuHO yObIBaroOIIas reOMeTprIecKas
nporpeccusi. ApupMeTHIECKUI KOPESHb
HatypaibHOU cTeneHu. CTeneHb ¢ paluoOHaIbHBIM
[I0Ka3aTeJIeM.

CreneHs ¢ I[CflCTBHTGJIBHLIM IoKa3aTcjacMm,

CBOMCTBA CTEIIEHHU.

HOCBSIICHHEIE 125-1€THIO CO THS
poxaenusa B.JI. 'onuaposa u 130-
JIETUIO €O AHS poxkaeHust .M.
Bunorpanosa.

NpuUMeHenue Ha ypoxe
UHmMepPaKmusHulx popm pabomeol
V4auuxXcs: TpyInoBOi paboTh
WU pabOTHI B IMapax, KOTOPBIE
y4aT MKOJLHUKOB KOMaH/HON
paboTe 1 B3aUMOJICHCTBUIO C
JIPYTHMH JETHMHU;
ncnonb3oBanne UKT

Crenennas
byHkuusn

12

11

10a+1
K/p

Crenennas dyHKUMSA, €€ cBOMCTBA U rpad UK.

Pemenne 3a7a4 ¢ HCOOIb30BAaHMEM YHCIOBBIX
(bVHKHPIﬁ H Uux rDad)HKOB. Hcnons30BaHue CBOWCTB

# rpadUKOB JUHENHBIX U KBAAPATUYHBIX (DYHKIIHH,

O6DaTHOﬁ OpOoNnOPIMOHAJIBHOCTHU U d)VHKHI/II/I

y= \/; . 'padmgeckoe perieHrne ypaBHCHUN U

HEpPaBEHCTB. BzaumHno obpammuvie GyHKyuu.
I'paguxu e3aumno oopamuvix hyHKyuil.

Memoo unmepsanos 0t pewenus HepageHCcme.
Ilpeobpazosanusn epaduros QyrHKyull: cosu 800.1b
KOOPOUHAMHBLX OCell, PACMSANICEHUE U CHCamLe,
OMPANCEHUE OMHOCUMENbHO KOOPOUHAMHbBIX OCel.
I'pagpuueckue memoowvl pewienus ypasHeHul u

HEPABEHCME.
PaBHOCHIBHEIE YpaBHCHHUA U HCPABCHCTBA.

HppanuoHanbHble ypaBHEHHUS. CHCTEMEBI
HPPAMOHANBLHBIX YPABHEHUH .

PaGota B mapax
BcemupHbIii IeHh MaTEeMaTHKH

[To3naBarenbHbIC 5- MUHYTKH O
HAaYYHO-ITOMMYJIAPHBIX KHUT'AX

Pemenne TecToB ¢ mociueayroumen
IIPOBEPKOIA.

Hcnons3oBaHue TPCHAKEPOB JIA
YCTHOTI'O cHeTa.

ncnons3oBanne UKT;

CIOCOOCTBOBATH PACKPHITHIO
BHYTpPEHHEro Mupa peOeHka (He
00sTbCs IPOSIBUTH ce0s1 U
CaMOYTBEpAUTHCS, Oecena ¢
yYalMuCs Ha PaBHBIX,




B3aUMOTIOMOIIIb)

IToka3zaTrenbh
as pyHKums

10

8u+tlk

IlokazarenpHas (bVHKI_[I/IH 1 €€ CBOMCTBA U
FDa(bHK.HDOCTeﬁMHe IIOKAa3aTCJIbHBIC YPABHCHUSA U
HepaBeHCTBa. CHCTEMEBI NOKA3aTEILHBIX YPABHEHUH

1 HCPABCHCTB.

PaboTa B rpynmax.

Pemienue TectoB ¢ nmocienyrouein
IIPOBEPKOIA.

Hcrnonb30BaHuE TPEHAKEPOB LIS
YCTHOTO CYeTa.

PaGota na caiire Pemry EI'D /1.
I'ymuna.

Br160op popm ypokoB u cpencTs
€ro MPOBEICHUS - UCITOJIb30BaHUE
HUKT;

npuMeHeHue Ha YPOoKe

UHMepaKmueHbulx hopm pabomul

V4auuxca:TpymnmnoBoi paboTsl
win paboThI B Mapax, KOTOPHIE
y4aT HIKOJIbHHUKOB KOMaHHHOﬁ
paboTe ¥ B3aUMOJICHCTBUIO C
JIPYTUMH JETbMU

Jlorapupmuyu
ecKas
byHkuus

15

14

13u+1
K/p

Jlorapudwm ymnciia, cBOWCTBa JiorapudmMa.

Jlecatnunelil Jorapudm. Yucno e. Hamypanvhuoiu

ao2apudm. IlpeobpasoBanne JorapuMHYECKUX

BeIpakeHnii. JlorapudMudeckre ypaBHEHUS U

HepaseHcTBa. Jlorapudmudeckas GHYHKIUS U €€
CBOWCTBA U rpaduk

Pabota B rpynmnax.

Pemienue tecToB ¢ nocneayromen
IIPOBEPKOIL.

Hcnons3osaaue UKT;

Crnioco6cTBOBATH PACKPBITHIO
BHYTpPEHHETro Mupa peOeHka (He
00sTbCs IPOSIBUTH ce0s1 U




CaMOYTBEPAUTHCH, 6606[{3 C
y4alliuMUCA Ha paBHbIX,

B3aUMOTIOMOIIIb )
Tpuronomer 20 20 194q+1 | Pemienue 3a7a4 ¢ MCHOJIb30BAHUEM IPAJYCHOM Co3znanue crpaBOYHOTO
puUyecKue K/p MCEDbI yIJId. MaTepualia 110 TPUrOHOMETPUH.
dbopmybI Tpuronomerpuyeckas OKpyKHOCTb, paouanHas
Mepa yena. [ToBOpOT TOUKH BOKpYT Hadaja Pemmenue TecToB ¢ mocneayromei
KoopzuHat. CHHYC, KOCHHYC, TAHICHC, KOMAHZEHC | [pOBEpKOIA.
IIPOU3BOJBHOrO yriaa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO U CIEJICTBUS U3 Hcnonp3oBanue BHU3YaJIbHBIX
Hero. 3Ha4eHus] TPUTOHOMETPUYECKUX (HYHKITHMA 00pasoB - HAISAAHAS ATUTALUS
s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. ( IIKOITBHBIX CTCHJIOB;
T MU TN T
—, —,—, —_pan). UCNOIb308aHUe BOCTIUTATEbHBIX
6 43 2 BO3MOXKHOCTEH copepKaHus
3HaKM CHHYCa, KOCMHYCa U TAHTeHCa. 3aBUCHMOCTh | y4€OHOro npeamera 4epes
MEX/1y CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO noA00p MPOOIEMHBIX CHTYAIHiA
¥ TOTO e yryia. TpHrOHOMETpHYECKHe TOXKAeCTBa. | 2 obcyxaeHns B Kiacce
CuHyc, KOCUHYC U TaHT€HC YIJIOB O U 0. Popmybl
CILOJHCEHUSL MPUSOHOMEMPUYECKUX DVHKUUL,
dopmynvl npusedenus, Gopmyivl 08OUHO20
apeymenma.CyMMa U pa3HOCTb cUHYcoB. CyMMa n
Pa3HOCTh KOCUHYCOB.
Tpuronomer 14 12 11u+1 | YpaBHEHuUE cos X = a. YpaBHEHHeE Sin X = a. Hcnonb3oBanue HHGOpMAIMK 0
puyeckue K/p YpaBHeH#e tgX = a. ADKKOCHHYC, apKCHHYC, Benukoit OteuecTBeHHOW BOWHE B
ypaBHeHHst apKTaHTeHC Yncaa. APKKOMAaH2eHC Yucaa. KAYECTBE TMIAKTHYECKOrO

IIpocTeime TPUroHOMETpUYECKHE YPaBHECHHUS.
Pemrenuie TpuroHoMeTpHYESCKUX YPAaBHEHUIA.
Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHHUN,

Pewenue npocmetivuux mpuconomempuyeckux
HepaeeHcme

MarepHaia.

VYpok- IpakTUKyM (peleHue
YpaBHEHHH B IpyIinax)




IlocraBuTh ydyeHHKaA B
CUTYalllI0, B KOTOPOH y HETO
BO3HUKHET HEOOXOIUMOCTh U
JlaXke OTPEOHOCTh COBEPIIATh
JTyXOBHOE YCHJIHE 10
caMOoOTIpe/IeIICHUIO (HaTuIne
SMOIMOHAJIBHOTO OTKJIMKA,
HEpPaBHOAYIIME K COACP>KaHUIO
JESITEIIBHOCTH, B KOTOPYIO
BKJIFOYEH 00YUaIOLIUIICs)

IHoBTOpEHME 1 2 24 Pemenue 3anau. Pewenue ypasnenuii u Ypok- mpakTUKyM (pelieHne
HEPABEeHCM8, CO0ePAHCAUUX NEPEMEHHYIO NOO yueOHO —T103HaBaTeNIbHBIX 33/1a4
3HAKOM MOOYIAL. B T1apax)

Ypasnenus, cucmemvol ypagruenuil ¢ napamempom.

Pe3epB 1

Hroro 85 85 79u.+

6K/p




Conepmaﬂne H TEMATHUICCKOC NIJTAHUPOBAHUE y‘l€6HOFO npeamerTra

(anzebpa u nauana ananusza ¢ 11 knacce)

N | Tema Bcero Conepxanue DopMbl, BUJbI U COJEPKAHUE
4acoB NesiTeJIbHOCTH TI0
peajau3anmuu
BOCIIUTATEJILHOI0 YPOKA
1 | Tpuronomerpuueckue 14 13+1x/ Yemanosnenue
bynxunn P Hynu dyHKIIMK, TPOMEKYTKH 008epumenbHbIX OMHOUEHUL
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb. MeHcOy yuumenem u e2o
Hawuloubliiee 1 HaMMEHbIIIEE 3HAYCHHE VUeHUKAMU, CNOCOOCMBYIOUUX
dbynkumm. [lepuoandeckue G yHKINH. NO3UMUBHOMY 80CHPUAINUIO
YeTHOCTh ¥ HEYETHOCTh (hYHKIIHHN. vuawumucs mpebosaruil u
Tpuronomerpuyueckue GYHKIUN npocb6 yuumens, NPUBLEYeHUIO
Yy =C0SX,y=SIinX,y=1tgx. @yuxyus y =CtgX . | ux sHumanus x obcysrcoaemou
CaoticTBa ¥ Tpa) KM TPUTOHOMETPUICCKUX Ha ypoKe urgopmayuu,
DyHKITHiL. arMUEUAYUU UX
NO3HABAMENLHOU
Obpamuvie mpucoHomempuieckue Oesmensiocmit.
@yHKYUU, ux ceoticmea u epapuxu. Toctpoenne rpadukos
TPUTOHOMETPHUYECKHIX
GyHKIHIA.
2 IIpousBognas u eé 16 15uy+1k | IIpousBoaHas. Co3naHue crpaBO4YHOIO
reoMeTpUYeCKUii CMbICJI. /p IIpoussoanas ¢yakumu B Touke. KacarenpHas | Marepuana «Tabnuma
K rpaduky QyHKIMHU. ['eomMeTprIecKuii u TPOU3BOTHBIX).
(bu3nyecKknii CMBICH IIPONU3BOIHOM. Pemenne caMmocTosITeIbHOM
[Ipoun3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHIA. paboTHI C OCTIEAYIOIICH
Ilpasuna ouggepenyuposarnus. Cnosichoie TIPOBEPKOIA.
dyrryuu.
Hcnonk30BaHne TpeHAXEPOB




IJIs1 YCTHOI'O CU€CTaA.

pa3BUTUE CAMOCTOSITCILHOCTH,
pediekcu M CaMOOIICHKH,
IUTAHUPOBAHHUS CcBOEIH
JeSATEIbHOCTH
00yJaronMMuIcs;

1n006YaHcoeHUe WKOIbHUKOS

cobauodams HA YPOKe
obwenpunsamosle Hopmbl
noeeoeHUsl, NPUHYUNLL Y4eOHOoU

OUCYUNTUHBL U
CamMoop2anu3auul,

CAMOKORMPOJIA

IIpumeHeHne MPOM3BOAHOI K 12 11u+1k | IloHatue o HempepbIBHBIX GYHKIMAX. Toukn Pabora o anroputmy.
UCCJIeI0BAHUIO pyHKIIMI /p JKCTpeMyMa (MakCUMyMa U MUHUMYMa). [Toctpoenue rpadpukoB
HccnenoBanue sneMeHTapHBIX QYHKIIUN Ha GYHKIUI € TOMOIIBIO
TOYKH dKCTpEMyMa, HanOOoJIbIIIee 1 MIPOU3BOTHBIX.
HauMEHbIIIee 3HAYEHUE C TOMOIIBIO [TpumeHeHne mpou3BOTHON
npou3BoJIHON. [locmpoenue epaguxos P PEIICHUH 3a/1a4.
@YHKYUIL ¢ NOMOUBIO NPOUBOOHDIX. HUcnonvzosanue
IIpumenenue npouzeoonol npu pewieHuu BOCITHTATEIILHBIX
3a0ay. Bmopas npouseoonas, ee BO3MOKHOCTEHN COJIep KaHUs
2e0MempudecKull U Qu3uU4ecKull CMuLCIL. yueOHOro npeaMeTa yepes
o00p COOTBETCTBYIOIIUX
3319 JUTsl PEIICHUS,
MPOOJIEMHBIX CUTYallu st
00CyXIeHUS B KJlacce
Hurerpan 10 9uy+1x/ | IlepBooOpasHas. [lepeoobpastvie Co3anue cupaBo4YHOro
p anemenmapuwlx Gyuxyuil. Ilnowads marepuana «Tabmuua

Kpusosunenunou mpaneyuu. Popmyna




Hvoomona-Jlenbruuua.Onpedenennvli

unmeepai. Boivucienue nﬂomadeﬁ NnJi10CKUXx
d)uevp u 00vemos mein 8pAaAUEeHUA C NOMOUbIO

unmezpana. [lpuMeHeHne Npou3BOIHON U
HHTETpaJla K PeUICHHUIO TPaKTHUECKUX 3a1a4

IepBOOOPA3HBIX».

Brruncnenue miomaneit
IUIOCKUX (PUTYp ¥ 00BEMOB Tell
BpaIEHUs C TOMOIIBIO
WHTErpaa.

Pabora B mapax.

KomonnaTopuka 10 9y+1x/ | IlpaBuno npousBeaenus. IlepectaHoBKH. Penrenne koMOMHATOPHBIX 33/1a4.
p Pasmemnienus. Coderanus 1 ux cBovictBa buaom Pabora B mapax.
Herotona
Br16op popm ypokoB u
IloBTOpenue. Pemenne 3aa4 Ha TaOJIMYHOE U CpEIICTB €r0 MPOBEICHUA -
rpaduyeckoe npecTapIeHUe IaHHbIX. ucnonb3oBanue UKT;
Pewenue 3a0au ¢ npumenenuem npuMeHeHnue Ha ypoke
KOMOUHAMOPUKU. UHMEPAaKmMusHuIX opm
pabomvl y4auuxcs.rpyninoBou
paboTh! WK paboTHI B Mapax,
KOTOPBIE y4aT IIKOJIbHUKOB
KOMaHJIHOHM paboTe u
B3aWMOJIEVCTBUIO C APYTUMU
JIETBMU
DJIeMeHThI TCOPHUH BEPOSITHOCTEH 11 10u+1x/ | CobbiTust locToBepHBIE, HEBO3MOKHBIE U Pewienue 3agay Ha BEIYMCIICHUE
P ciryuaitabie coObITHsE. KoOMOMHAIMS COOBITHIA. BEpOATHOCTEN

[IporuBomonoxuoe codbiTHE. BeposaTHOCTh
coOwrTust CnoxxeHue BepostHocTel HeszaBucumele
COOBITHA. Y MHO)KEHHE BEPOSITHOCTEH.
Crartuctrueckasi BEpOsSTHOCTD.

Pewenue 3a0au na sviuucnenue sepossmuocmeit
He3a6UCUMBIX cOOLIMUL, NPUMEHeHUe hopm) b

cnodicenus eeposmuocmen. Pewenue 3a0ay ¢
npumenenuem ouazpamm Junepa, oepesa
geposmuocmeul, hopmyavt bepuyinu.

Pa3zButue CaMOCTOATCIbHOCTH,

pedraekcun ©W  CaMOOIICHKH,
TJTAHUPOBAHUS cBOEH
JeSITeTTHHOCTH
00y4aroLIMHUCS;

nobyorcoeHue WKOIbHUKOS
cobudams HA YPOKe




Ycnosrnas eeposmuocmu. Ilpasuio ymMHoMCEHUS

06W€nDuH}1mble HODPMbl

geposamuocmetl. Popmyna noanou

BEPOAMHOCMU.
Pewenue 3a0au na onpedeﬂeHue yacmonivl U

noeeoeHuUsl, NDUHYUNLL V4eOHOU

OUCYUNTUHBL U
CamMoop2anu3auuL,

eepoAamHocnmu cobvimuil. Buiyucienue

6€D0}ZmH06’m€1;l 6 onvlmax ¢

PABHOBO3IMONCHBIMU DTNEMEHMAPHBIMU

UCX00amu.

CAMOKOHmMPpPOJiA

CraTHucTHKAa

Tu+1x/p

CrydaiiHble BEJTUYHHEI .
IToBTOpeHue.Mcnonpr30BaHuE CBOMCTB M
XapaKTEPUCTHUK YHCIIOBBIX HA0OPOB: CPEAHUX,
HauOOJBIIEr0 U HAMMEHBIIETO 3HAUYECHUS,
pa3mMaxa, oucnepcuu.

Juckpemnbvle cayyanble 6eAUYURbL U
pacnpeodenenus. Hezasucumble cayyatinbie
eeauyunsl. Pacnpedenenue cymmol u
NPOU3BEOECHUS HE3ABUCUMBLX CTYYAUHDLY
BENIUYUN.

Mamemamuueckoe odxcudanue u oucnepcus
cayyaunou seauyunvl. Mamemamuyeckoe
02CUOAHUE U OUCHEPCUSL CYMMDbL CIVYAUHBIX
eeauyun. I eomempuueckoe pacnpeoenenue.
Bunomuanvroe pacnpedenenue u e2o
ceolicmea.

Henpepuisuvie ciyuatinvie seauyunvl. Ilonamue
0 naomuocmu eeposmuocmu. Pasnomeprnoe
pacnpeoenerue.

Tlokazamenvhoe pacnpedenenue, e2o
napamempbi.

Tonsmue o HopmanrbHOM pacnpeoenetuu.
Hapamempul HOpManIbLHO20 pacnpedeieHus.
Ilpumepnl cnyuatinbix 6eauyun, NOOYUHEHHbIX
HOPMAJILHOMY 3AKOHY (NO2DEUHOCIb

PaGota ¢ YMCIIOBBIMH JaHHBIMU.
PaboTa B rpynmax.
npuMeHeHue Ha YPoKe
UHMEPAaKMusHuIX Gopm
pabomvl y4auuxcs.rpyninoBou
paboTHI WK pabOTHI B MMapax,
KOTOPBIC yUaT IKOJILHUKOB
KOMaHAHOU paboTe u
B3aUMOJICVCTBUIO C IPYTUMU
JIETHMU;

ucnosp3oBanne UKT




UBMEPEHULl, POCH. 4el06eKd).
Hepasencmeo Yebwvruesa. Teopema bepuyuu.

3axon boavuux yucen. Boibopounwsiil menmoo
uzmepenus sepoamuocmeil. Ponv 3axona
Ooavuux yucen 8 Hayke, npupooe u obuecmse.

Koesapuayus 06yx ciyuainblx 6eiuyuH.
Houamue o ko3 puyuenme xoppensyuu.
Cosmecmuvie Habai00enus 08yx CAVYAUHbIX

geauyuH. Boitbopounvi ko duuuenm
Koppensiyuu

8 [ToBTOpeHue 4 Pemenue 3amau
Uror 85 784.+7k
0 /p




5.01eHO0YHbIe MaTepHAJIbI

Anrebpa 1 Hauaia MaTeMaTHYECKOTo aHau3a . JluakTnyeckue MaTepuaibl K y4eOHUKY
[I.A. AmumoBa u apyrux. 10 kimace : yae6. [Tocobue mist o6mieoOpazoBar. opraHu3aruii
0azoBbiii U yruyoneon.yposan/M. U. llabynun, M.B. TkaueBa, H.E. ®egopoa.-M.:

[Ipocsemenue, 2019.

Anrebpa 1 Hauaia MaTeMaTHYECKOTo aHau3a . JluakTnyeckue MaTepuaibl K y4eOHUKY
[I.A. AmumoBa u apyrux. 11 kmace : yae6. [Tocobue mist o6mieoOpazoBar. opraHu3arui :
0azoBbiii U yriuyoneon.yposan/M. U. llabynun, M.B. TkaueBa, H.E. ®egopoa.-M.:

[Ipocsemenue, 2020.

MeTtoanyeckue MaTepUuaIbl

Yueonux.

Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHajnuz3a, reomerpus.. Anredpa U Havaia

MatemaTtnueckoro ananmusa. 10-11 kmaccesl : yue6. s obueoOpa3oBat. opranusauuii : 6a30BbId U

yray6s. yposau / (LLILA.AnmumoB u ap.). - M: IIpocemmenue, 2019r.

0P
*
rjﬁl Ha3BaHue pecypca / kpaTkoe onucanmue Anpec S0P
TocynapcTBenHast obpa3oBatenbHast mardopma «Poccuiickast anekrponnas | https://resh.edu.ru/a
IIKOJIa» — 3TO MHTEPAKTHBHBIC YPOKH IO BCEeMy LIKOJBHOMY Kypcy ¢ 1 mo | bout
11 kjacc OT JydmMX y4IHWTENICH CTpaHbl, B TOM YHCIIE IO MaTeMaTHKe.
1. | UudopmarionHo-00pa3oBaTenbHasl cpena Uil HW3Y4YEeHHs MaTeMaTHKH,
o0BenuHsIOmAs yueHnKa (B ToM uucie aereit ¢ OB3), yaurens, poaurens u
OTKpBIBAIOIIAsl PaBHBIH JOCTYN K KadeCTBEHHOMY oOIieMy 00Opa3oBaHHIO
HE3aBHCHMO OT COIIMOKYJIBTYPHBIX YCIIOBHI.
2 OnekTpoHHas OuOIMOTEKa yYeOHMKOB W METOAMYECKMX MATEPHAJOB. | hitp://window.edu.ru/
ITpenmetHsle paznensl «MaTematukay, «Anredpay, «I'eomeTpusi»
DenepanbHBIi UHCTUTYT meparorndeckux m3mepenuit. OI'D u EI'D mo | https:/fipi.ru/
MatemaTuke. Ha caiite pasmemiarotcs: aemo-BapuanTsl EI'D, OI'D, I'BD mno
3. | maremaruke, COOpPHMKM MarepualioB IJisl TOATOTOBKH OOYYArOLIUXCS IO
MaTeMaTHKe, METOAMYECKHEe PEKOMEHJAIlMH JKCIEePTOB IPEIMETHON
KOMICCHH 110 MaTeMaTHKeE.
. http://window.edu.r
4 Karanor Poccuiickoro obmeobpasoBarensHoro Iloprama. [IpemmerHsie u/window/catalo
pasnensl «MartemaTukay, «Anredpa», «I'eomerpusi». dvindowrcatalod
http://www.school.edu.ru
5 Karanmor «OO6pa3oBatenbHble pecypchl ceTH MHTepHeTr s obmiero
" | obpazoBaHHY.
6 Karanor «lIkonbnbiit SAngexcy. Ilpenmernsie pazgensl «MaTemaTHKa, http://catalog.iot.ru
" | «Anrebpar, «I'eomeTpus».
OO6pa3oBaTeNbHBINA MOPTAJ IS HOATOTOBKU K 9K3aMeHaM 10 MPOQIILHON U M
7| Gasosoit ege.sdamgia.ru
a30BOI MaTeMaTHKe.
Caiit A.Jlapuna. Matepuansl Juis moarotoBku k EI'D mo marematuke, 6a3a
3amad Qopmupyercs Ha ocHoBe OTKpbhITOro baHka, TPEeHHPOBOYHBIX H .
8. | mmarHocTMuecKuX paGoT, MPOGHBIX M peanbHbIX Bapuantos EI'D u OID. | hitps://alexlarin.net
HMmeeTcs BO3MOXKHOCTE COCTaBHTh BAapHAHT B BEPCHH JUIS IEYaTH.
AnantupoBaHo MO JEeMOHCTpannoHHBIH BapuaHT EI'D Tekymiero rozaa.
9. | IlpexncTaBieHsl perieHns] TPECHHUPOBOYHBIX BapuaHTtoB A. Jlapmma OI'D wu | https://mathlesson.ru/node/



https://resh.edu.ru/about
https://resh.edu.ru/about
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://catalog.iot.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://mathlesson.ru/node/890

ET'D.

10.

Caiitr «[lepBoe cenTsi0ps». Esxerommbiii ¢ecruBanb «OTKPBITBIL YpOK»
(mpoBomutcst ¢ 2003 roma). SIBnsercs MacCOBBIM M IPEACTABUTEIHHBIM
OTKPBITBIM TEJarorudeckuM (opymoM, B KOTOPOM NPHHUMAIOT Y4acTHE
TBICSIYM TEJaroroB — y4HUTENEH MareMaTHKH. Marepuanbl yJacTHHKOB
(cTaThy ¢ U3JT0KEHHUEM TeIarOTHIECKOTO OIBITa) MyOIMKYIOTCS Ha caiite, B
KHUTax-cOOpPHMKax TE3MCOB CTaTed W Ha  KOMIIAKT-IUCKax C
MOJTHOTEKCTOBBIMH BEPCHAMH BCEX MAaTEPHAIIOB.

https://urok.1sept.ru

11.

Y4n.py - oTedecTBEHHas OHJAWH IIardopma, TAe yICHHUKH H3 PETHOHOB
Poccun  u3ydaloT MareMaTHMKy B HMHTEPakTUBHOH ¢opme. Yuu.py
packpbIBaeT TOTEHIMaN Kaxaoro pedeHka. I[lnardopma ananmmsupyer
JNEWCTBHS KaXJOro Yy4YeHHKa M Ha OCHOBE JIaHHBIX HOAOHpaeT
NEepCOHAJbHBIE 33JaHMs, CO37aBas TaKUM OOpa3oM HWHIMBHIYAJIbHYIO
00pa3oBaTeNbHYI0 TPACKTOPHUIO. B TOM 4mcie u o MaTeMaTHKe.

https://uchi.ru/

12.

Caiir  Poccuiickoro coBera OJMMIHAJA IIKOJBHUKOB. IlyOnmkyercs
YTBEPKICHHBIH NEepeYeHb OJIMMITUA]] IIKOJbHUKOB Ha TEKYIIMIH y4eOHBIN
TOf.

https://rsr-olymp.ru/

13.

Polymedia — Beaymmii poccHifCKuii MOCTABIUIMK KOMIUICKCHBIX PEIICHHN H
ayqUMoOBH3yallbHOTO  OoOOpyInoOBaHWS Ha  pBIHKE  oOpa3oBaHusi. B
KOMILTEKCHYIO [POTrpaMMy MOAAEPIKKH 00pa30BaHUs BXOAWT: TEXHUYCCKAs
nomiepikka; obOydenne pabore ¢ 00pa3oBaTeIbHBIME HHCTPYMEHTaMHU;
METOIMYECKas! [IOAACPIKKA; HHPOPMAIIMOHHAS TOAICPIKKA; COTPYIHAYESCTBO
C TBOPYECKMMH IIKOJAMH: KOHKYPChI, KOHQEPEHIIMU U CEMHUHAPBI.

https://www.polymedia.ru/

14.

Enunast  xomnekuus IludpoBbix  00pa30BaTeNbHBIX  PECYpCcoOB IO
MaTeMaTHKe, 1o Kiaccam, remaM 1 Y MK

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

15.

Ilencoser. Matepuansl o ®I'OC. Marematrka (IpoeKTHas AEATEIbHOCTS,
BHEKJIACCHBIE MEPOTIPUATHS).

https://pedsovet.org/

16.

YuurenbCckuil TOpPTaI — MEXKIYHAPOIHOE COOOIISCTBO YUUTEIICH.
Kosexnust aBTOPCKHUX MPE3eHTALMH, YPOKOB M TECTOB, KOHTPOJIBHBIX PadoOT
U pabodux Mporpamm Ui y4uTedeH IIKOJ, B TOM YHCIe U MO0 MaTeMaTHKe
Marepuais! uis noAroToBku yvammmxcs k EI'D u OI'D., B ToM uucne mno
MaTEeMaTHKe.

https://www.uchportal.ru/

17.

3aByd. UWHPo.CalT CcOmEpPKUT  METONWYECKHE  MaTepHhaibl It
MPernoaBaHusl MaTeMaTHKH, TI03BOJISIET NPOUTH HE3aBUCHMBI MOHHUTOPHHT
B obmactm mpoduis cBoed pabOTBI, COACPXKHUT HHYOPMAIHIO O
KOH(epeHIUAX U popyMax.

https://www.zavuch.ru/

18.

OOpazoBarenbHass ~ connaigbHas  ceTb  pPaOOTHHKOB  OOpa3oBaHMS.
Bo3MoXHOCTh cO3/1aTh MUHH-CANTHI IleAarora-MaTeMarrka, chopMupoBaTh
MaTepuassl Uil ypoKOB, ONyOJHKOBaTh MaTepHalibl mopTgomo

https://nsportal.ru/

19.

WNHbOYpOK — MOMyNISAPHBIA CaiiT, OPraHU3YIONINH KOHKYPCHI, OJUMITHAIIBI,
BUKTOPHHBI B 00JacTH MaTeMaTUKH s JeTeH, KOTOPHIM HEOOXOAMMO
MOBBIIATh MOTHBAIHIO K MaTEMATHKE.

https://infourok.ru/

20.

Maremaruka: cipaBo4HHUK (popMyIt 1o anredpe 1 reOMETpHH.

http://www.pm298.ru/

21.

Mup wmartematuku. Ha caiite coOpaHbl caMmble HMHTEpeCHBIE H SIpKHE
mpe3eHTauy no Matemartuke. J[is 6osee ynoOHON HABUraIl|K [0 CalHTy BCe
MIPE3EHTAIMY pa3/IeNICHbI Ha KJIACCHI, @ TAK)KE CBEPXY MMEETCs IIOMCK CalTa.

https://mirmatematiki.ru/

22.

NeHudLit. DmexTpoHHbIe KHUTH KaTeropun «MaTeMaTHKay.
Caiit siBJISI€TCS KaTaJIOTOM CCBUIOK Ha (halliibl C 3JIEKTPOHHBIMH KHUTaMH 110
MaTeMaTHke (mpenmyniecTBeHHO B popmarax PDF u DJVU).

https://www.nehudlit.ru/bo
oks/subcat350.html

23.

CoOpaHpl KHATM ¥ Y4YeOHHKH CaMbIX IIONYJSPHBIX M BOCTPEOOBAaHHBIX
aBTOpOoB. Maremaruka: Bunenkun H.S., Mopakosuu A.T'., [Toropenos A.B.,
Yrpunosuu H.J[., Konmoropos A.H., Aranacsu JI.C., Tynpuunckas E.E.,
Hemuposuy B.I1., Makapserues FO.H., Anumos I1I.A. u apyrue.

https://nashol.me/knigi/

24,

MIIHMO - Mockosckuii lLlentp HenpepeiBHOro MateMaTHueckoro
O6pazoBanus. llens caiita: coxpaHeHHME U pa3BUTHE  TpaJulIni
MaTeMaTHueckoro  oOpa3oBaHMs,  MOJJIEP)KKA  pasMUHBIX  (QopM
BHEKJIACCHON pabOTHI CO MIKONBHUKAMU (KPY>KKOB, OJIUMITHA[], TyPHHPOB U
T.J1.), METOJMYECKAasl TOMOIIb PYKOBOIHUTEISIM KPYXKKOB W IPEHOaBaATEISIM
KJIACCOB C YTITyOJICHHBIM N3y4E€HHEM MaTeMaTHKH.

https://mccme.ru/

25.

Jlabopatopust A.I'. MopakoBuya.

https://utf8.Ibz.ru/metodist/
authors/matematika/7/
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ABTOpCcKasi CTpaHUIla JIOKTOpa IMEeJarormdeckux Hayk, mnpodeccopa,
3acoyxenHoro gestens Hayku P®, Jlaypeara mnpemmn Ilpesmaenra
Poccutickoit @eneparuu B o6mactu oopazopanus 3a 2001 rox, npodeccopa

www.ziimag.narod.ru/inde

26.| xadenppl MaTeMAaTHYECKOrO AaHalW3a M  METOAMKM IPENojaBaHus | x html
MaTeMaTuku MHCTHTyTa MareMaTWkun # WH(QOpMAaTuKd MOCKOBCKOTO
TOPOJICKOTO MENarorudeckoro yHWBepcuTeTa AnexcaHzapa [puroppeBnua
MopnkoBuya.
Wnteprer-nipoext «3amaum». Cucrema 3agad s MOATOTOBKH YPOKOB,
o7 | KPYKKOB H (bakynpraTHBHBIX 3aHATHA 1O Marematuke. B cucreme | pttps://problems.ru/
coJiepkKaTcs 3a7aud OJMMITHAA U TYPHUPOB MO MAaTEMAaTUKE PAa3HOTO YPOBHS
Y pa3HbIX PETHOHOB.
YPOKH. NET. Llens caifra - MOMOILb MOJIOABIM U HAUMHAIOIIUM YUUTEIIM
B COCTaBJICHUH NOYPOYHOTO M TEMAaTHYECKOrO IUIAHHUPOBAHUS, CLIEHApUEB .
28.| WIKOMBHBIX MpA3HHKOB, B pa3paboTKe OTKPHITHIX yYpOkoB Mo paspiv | NUR:/Www.uroki.net/
IIKOJIbHBIM TIpeIMEeTaM, KJIACCHBIX YacoB, B TOM YHCIE Ui y4duTelel
MaTEMaTHKH.
Maremarndeckue OJMMIHMAIBI M ONMMIHAAHBIE 3amadn. MHbopManus o6
29.| onmMOMamax MO MaTeMaTWKE DPa3IMYHOTO YPOBHS, 33aJadyd W MOIpOOHBIE http://zaba.ru/
KOMMEHTapUH K PEIICHHUSAM.
Meralllkoma. VHTEpHET-KPY)XKH, KypCBHI, OJIMMIIMAAbI, KOHKYPCBI, TECTHI,
30.| BeOMHApBI I IIKOJNBHUKOB. Yd4eOHBIE TOCOOMS [ IOKOJEHUKOB, https://metaschool.ru/
BEOMHAPHI VIS YUHUTEICH.
BubnmoTeka Buieo-ypoKoB 1Mo MKOIbHON nporpaMMe. OTKpHITEIE YPOKHU IO )
31.| BceM mpeaMeTaM IIKOMBHON NMPOIPaMMbL, B TOM YACIe U 1O MaTemaruke, | NipS:/interneturok.ru/
COJIEPXKAT TECThl, TPEHAXKEPHl, KOHCIIEKTHI.
30 Oo6pa3zoBarenbHble pecypchl HMHTepHera — MaremaTnka. Matepuaisl K m::rs]:/r{{?nav-alIenq-orq/edU/
ypOKaM MaTeMaTHKH 110 BCEM TEMaM U MapajuIeIsIM. AL
https://rosuchebnik.ru/mat
33 Caiit, KOTOpBII OTKPBIBACT JOCTYII K OJIMMITHAaM 110 MaTeMaTuke, Kypcam erial/40-saytov-kotorye-
‘| moBbIIeHNs KBaMMHUKaIuK, BEOMHApaM, pabodnM MporpaMMa. _9—0le chat-rabotu-
uchitelya/
34. Omnnaita-mkxona ®okchopt. Ha caifre npennaraercs moarotoButsest k EI'D https://foxford.ru/
u OI'D 1o MaTeMaTHKe, yrIyOUThCS B IPEAMET, IIOCTYNIUTh B BY3.
35.| Ioctpoenue rpadukos GyHKIMIT OHIAIiH. http://www.yotx.ru/
Jlaneiit caiit H. 3mnpbepOepr (yuuTenb MaTeMaTHKH, 3aciyKCHHBIN .
36.| yuurens Poccnm, KaHAMAaT TMeZAarornyecKux Hayk, IOLEHT, aBTOp psja http://zilberberg.ru/
y49eOHHKOB 110 MaTteMatnke). Karanor ¢aiinos.
37 ApOy3. 3annmarenbHbiii Mup ducesn. ConepxKuT 3aHUMatenbHble GakTbl U3 | hitp://arbuz.uz/t e pi.html
MHpa 4HCcell.
Maremarika B 1MoMomnib. MOKHO 32 CYMTaHHBIE MUHYTHI IIPOBEPHUTH CBOH
38.| ucTHHHBIN ypOBeHb 3HaHMI MO MaTeMaTuke 3a JI00OH Kilacc WM pasliel, http://mathtest.ru/
BO3MOYKHOCTb MOCTYIIATh KOPOTKHUE JICKIIUH 0 NIKOJIBHON MaTeMaTHKe.
39 Canva - oOHJaffH-CEpBUC IO CO3JAaHUIO JUarpaMM H©  Tpa(uKOB httpSZ//V\(V\{W.C&I’IV&.COI’ﬂ/FU
' CaMOCTOSITEILHO WX Ha OCHOBE T'OTOBBIX IIA0JIOHOB. —Mgm
01Math — oGyuaromast oHIaliH-cUCTEMa MO0 MaTeMaTHKe, IIpeJHa3HaueHa JIJIs
40, | [IKOTHHHKOB, KOTOpIE XOTAT JIydIIE 3HATH MaTeMaTHKy, TOTyunTh Oolee | hitps://www.01lmath.com/
ri1y0oKoe MOHMMaHue yueOHOro marepuaia, M, Kak CJEJCTBUE, MOBBICUTH
CBOIO YCIIEBAEMOCTb.
Core — oTe4ecTBEHHbII OHIaNH-TUIATGOPMA, KOHCTPYKTOP CIIOXKHBIX .
WHTEPAKTHBHBIX 00pa30BATENbHBIX €IUHMI[, MAaTEPHUAIOB, B TOM YHUCIIE TIO0 http://dldaktor:ru/ core-
MaTeMaTUKe M TPOBEPKH 3HAHUM C OOpaTHOW CBS3BI0 M 3JIEKTPOHHBIM otecheﬂu; .
4L.| i konstruktor-interaktivnyx-
ypHaioM. JIaHHBIH KOHCTPYKTOp OBUI CO37aH B paMKax HpPOEKTa
«Hanuonanenas Otkpeitag Illkona». C ero momMoms0 MOXET CO31aBaTh urokov/
MHTEPAKTHBHBIC YPOKH, HHTEPAKTHBHBIE pa00YHe JICTHI.
Maremaruka Juisi Bcex — o0OOpa3oBaTelbHBIH TOpTai. JIMCTaHIMOHHBIE
YPOKH, HHTEPHET-COPEBHOBAHMS, MAaTEMaTHYECKHE COPEBHOBAHMSI, CCBUIKU
4o | HA TOIIE3HBIE PECYpCH cOopHMKM HHTEpecHbIX 3anad. OpraHusatopsl | hitps://math.edu.var.ru/

mpoekta:  [IpaBurenbctBo  fpocmaBckoir  oOmactu,  JemaptameHT
obpazoBanus Spocnasckoit oomacty, I'Y O «lleHTp TeneKOMMYHHUKAIIMNA U
MHQOPMAIIMOHHBIX CHCTEM B 00pa30BaHUNY.
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4. IloypouHoe mianuposanue 10 kiacc

MNeypoxa | o Cooepotcanue yueonozo mamepuana Jama
)
= § npoeeoex
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6 IToBTOpPEHUE

1. IHoBTOpenue. Pemenne 3aga4 ¢ HCNOJIb30BAHMEM CBOMCTB
YyHceJ M CHCTEM CUHUCJIeHUs], 1eJIMMOCTH.

2. IHoBTOpenue. Pemenune 3a1a4 ¢ HCMOJIb30BAHUEM /10JI€i U
yacreH, NpPOUEHTOB.

3. IHoBTOpenue. Pemenne 3aga4 ¢ HCNOJIb30BAHNEM
MHOT0O4IE€HOB, IPe00pa3oBaHNl MHOTOYIEHOB M JIPOOHO-
PANMOHAJILHBIX BbIPAKEHUI.

4, IHoBTOpenue. Pemienue 3a1a4 Ha ABMKEHUE U COBMECTHYIO
padoTy ¢ NOMOIIbIO TUHEHHBIX M KBAJAPATHBIX YPABHEHHUI U UX
CHCTEM.

o. IHoBTOpenue. Pemenue 3aga4 ¢ NOMONIIbI0 YUCIOBBIX
HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOI MepeMeHHOI, ¢
NpUMeHeHHeM U300paKeHusl YMCJI0BbIX POMEKYTKOB.

11 I'JIABA 1. JlelicTBUTeIbHbIE YN CJIA

6. L{enble, parmoHaIbHBIC YHCIIA.

1. HerictBurenbHbie yncia MoayJb YMcJia U ero CBOMCTBA.
Peurenue 3a7a4 ¢ ucnosib30BaHUEM MOYJeil yncel.

8. beckoneuno yObIBaroIIasi reOMETpUIECKast TPOTPECCHUs

9. ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBa

10. [IpuMeHeHre CBOMCTB KOPHS N-il CTENEHU AJIs YIPOUICHUs
BBIPAKCHUI.

11. Crenens ¢ pallMOHAIBHBIM ITOKA3aTEJIEM U €€ CBOMCTBA

12. CreneHb caeiiCTBUTEIbHBIM NOKa3aTe/ieM, CBOCTBA CTENeHU

13. [IpumeHeHne CBOMCTB CTEMEHU /ISl PeoOpa3OBaHus BHIPAKECHHIMA

14. Pemrenue 3aga4 ¢ MCIOJIL30BAHNEM CBOHMCTB CTelleHEH N
KOpHeW.

15. [ToBTOpEeHMEe U cucTemMaTH3aIys y4eOHOTO MaTepuaa mo TeMe

«JleiCTBUTEILHBIC YUCTIA»




16.

Konumponvnas paboma Ne 1 no meme «/leticmeumenbrvie Hucia»

11 I'JIABA 2. CtenenHasi (pyHKIusi

17. Crenennasi pynkuusi, ee cBoiicrBa u rpapuk. Ilpeoopazoeanus
2paghukos pynkyuii: cosuz 60016 KOOPOUHAMHBIX OCEll,
pacmsadiceHue u cocamue, Ompaxcenue OnHOCUMmen1bHo
KOOPOUHAMHBIX OCell.

18. Pemenne 3a1a4 ¢ HCNOJIb30BaAHNEM YMCJIOBBIX (PYHKIIMA M UX
rpaguxos. Ucnoab3oBaHue CBOMCTB M rpauKoOB JIUHEHHBIX U
KBaJIPATHYHBIX PYHKIMH, 00pPaTHOI NPONOPIHOHAJIBLHOCTH U

y=x
GyHkumnu .

19. I'paduueckoe pemieHne ypaBHeHUH H HEPABEHCTB.

20. B3aumno oopammnsie pynkyuu. I'paghuku e3aumno oopamnuix
dyukyuil.

21. PaBHOCHITBHBIC YpaBHEHHUS.

22. Pemenue panrioHanbHBIX YpaBHEHUN

23. PaBHOCHIIBHOCTH HepaBeHCTB. PelieHue parmoHaibHbIX
HEpaBeHCTB. Memoo unmepeanos 01 peuwieHus HepageHcma.

24, HpparmonansHble ypaBHEHUS.

25. Pemenne nppannoHanbHbIX ypaBHeHUN. Cucmemsl
UppAYUOHAILHBIX YPAGHEHUIL.

26. [ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuana 1o TeMe
"CrenenHast QyHKIHS

217. Konmponvnas pavoma Ne 2 no meme «Cmenennan pynkuuny

9 I')TABA 3.Iloka3aTrenbHas GyHKIus

28. IToxa3arenbHas QyHKLUs, ee CBOMCTBAa U rpaduk

29. Hcnonk30BaHrEe CBOMCTB MOKA3aTeNbHOW (DYHKIIUHU MPU PEIICHUH
MPOCTEHIINX MOKa3aTeNbHBIX YpaBHEHUI rpaguecKUM CIiocoOoM

30. IIpocreiimme nokasarejabHbIe yPABHEHUS

31. Pemenne nmokasatensHbIX ypaBHEHUU

32. [Tpocreiimue moka3zaTenbHbIE HEPABEHCTBA




33.

Pemienune noka3arenbHbIX HEpaBeHCTB.I paguueckue memoowt
Ppewienus ypasHeHuil U HepageHcme

34. Cucmempl noKazamenbHvIX YPAGHEHUN U HEPABEHCME

35. [ToBTOpEeHHe U cucTemMaTu3alus yueOHOro Marepuaia o TeMe
"Tloka3zarenbHas GyHKIMA"

36. Konmponsnaa pabomahNe3 no meme «llokazamenvnan QyHkuusy

14 Jlorapugmunyeckas pyHKuus

37. Jlorapugm yncia. OcHOBHOE JTorapu(hMUIECKOE TOKIECCTBO.

38. Beruucnenne nmorapudmos, nmpeodpa3zoBaHuE BhIPAKCHUM

39. CsoiicTBa Jorapugmos

40. [IpumeneHnue cBOMCTB JorapudMoB MpU IpeoOpa3oOBaHUN
BBIPAKCHU.

41. JNecsaTuunblii norapudm. Yucno e. Hamypanvnotii nozapughm.

42. IIpeoOpa3oBanne JorapupMu4eCKuX BbIPAKEHUI.

43. Jlorapudpmuueckas GpyHKuus, ee CBOMCTBA U rpadpuk

44, Jlorapudmuyeckue ypapHeHH s

45, Pemenne JorapuMuyecKnux ypaBHEeHHMIA.

46. Jlorapudpmuueckue HepaBeHCTBA

47. Pemenne norapupmMuyeckux HepaBEeHCTB.

48. Cucmemut n02apughmuueckux ypasHeHuil u HepageHcme

49, [ToBTOpeHMe 1 cucTeMaTu3anus y4eOHOro MaTepHaa rno TeMe
"Jlorapupmuueckas pyHkuus"

50. Konmponvnaa paboma Ned no meme: «Iozapudpmuueckan
dyukyusy

20 Tpuronomerpuueckue popMyJibl

51. TpuroHomMeTrpuuecKasi OKPYKHOCTb, PAOUAHHAA Mepa yaaa.
Pemenue 3a1a4 ¢ HCIOJIb30BAHHEM I'PAYCHOM MepbI yIJia.

52. [ToBOPOT TOYKM BOKpPYT Hadasia KOOpIUHAT




53.

CuHnyc, KOCMHYC, TAHT€HC ¥ KOTAHT€HC MPOM3BOJIbLHOIO yIJa.

o4. 3HavyeHus TPUrOHOMeTpHYecKuX pyHkuuii A5 yriaos 0°, 30°,
o o o o o n nn n
45°,60°, 90°, 180°, 270°. (0, —, —,—, — pan)
6 43 2
55. 3HaKM CUHYCa, KOCUHYCA U TaHI'€HCa
56. Omnpenenenue 3HaKa Yncia
ST 3aBUCHUMOCTb MEX]y CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJTHOTO U
TOTO XK€ yIJa
58. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CJAEACTBHS U3
Hero.
59. [TprMeHeHne TPUrOHOMETPUYECKUX (POPMYIT 171 10Ka3aTeNbCTBA
TOX/IECTB.
60. CuHyc, KOCUHYC ¥ TAaHT'€HC YIJIOB O M —O
61. Dopmynsl cnoxcenus
62. Dopmynsl 0601IHO20 apZymenma
63. [TpuMeHeHre TPUrOHOMETPUYECKUX (POPMYIT IBOMHOTO yria Jiis
BBIYUCJICHUS] 3HAYCHMSI BBIPQKEHUS.
64. @®opMyJIbl TOJIOBUHHOTO yIjla
65. Dopmynvt npueedenus
66. [TpeoOpa3zoBanue BbIpaxeHHi M0 popMyaaM NpUBEICHUS.
67. Cymma 1 pa3HOCTh cuHycOB. CymMMa M pa3HOCTh KOCUHYCOB
68. [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN
69. [ToBTOpeHue u cucremaru3anus yueOHOro MaTepuana 1o TeMe
«Tpuronomerpuueckue GopMybn»
70. Konmponvnaa paboma NeS no meme: «Tpuconomempuueckue
dopmynviy.
12 Tpuronomerpuyeckne ypaBHeHust
71. IIpocTeiimme TpUroHOoMeTpHYecKUe YpaBHEHHUs1. Y paBHEHHUE
COSX = 8. APKKOCHHYC 4HCJIA
72. Pemienne ypaBHeHnmii COSX = a.
73. IIpocreiilne TPUroHOMeTpUYECKHE YPABHEHHS .Y paBHEHUE
SiNX = a.ApKCHHYC 4HCJIa
74. Pemenue ypaBHeHmii Sinx = a.




75.

IIpocreiiine TPUroHOMeTpPHUYECKHEe YPABHEHHS .Y paBHECHHE
tgX = a.ApKTaHIreHC YucaaApKKomanzenc yucaa.

76. Pemenue ypaBHeHUI IpUMEHSSE TPUTOHOMETPUYECKUE (POPMYIIBI.

77. PenieHue TPUTOHOMETPHYECKUX
YPaBHeHHU. TpUroHOMETPUUYECKUE YPABHEHUs, CBOIALINECS K
KBaJPATHBIM.

78. Pemennie TpUroHOMETpUYECKUX YPaBHEHHM, HCIIONIB3YS CIOCO0
JICTICHUS JIEBOU U IIPABOM YACTH.

79. Pemennie TpUroHOMETPUUECKUX YPAaBHEHHM, HCIOB3YS C1OCcO0
Pa3JIOKEHUS JIEBOM YACTU HA MHOKUTEIU

80. Pemenuie TpUroHOMETPUUYECKUX YPaBHEHUN Pa3HBIMU CIIOCOOAMH.
Pewenue npocmeiiuiux mpuzoHoMempuiecKux HepaseHcme

81. [ToBTOpEeHHE U cucTeMaTu3alys yieOHOro MaTepuala o TeMe
«Tpuzonomempuueckue ypagrHenun.

82. Konmponsnaa paboma Ne 6 no meme: «Tpuzonomempuueckue
VYDAGHEHUAY.

HrTorosoe nosTropenue

83. Llenbie u panmoHanbHbie yncia.CTENeHb ¢ PAlMOHAIbHBIM
nokazaresuem. Jlorapudmer.

84. VYpaBuenus. HepasencrBa. Pewenue ypagnenuii u
HEPAGeHCme, CO0EPIHCAUUX NEPEMEHHYI0 NOO 3HAKOM
MO0yna. Ypaeuenus, Cucmembvl ypasHeHUuil ¢ napamempom.

85. Pe3epsn




5. Iloypounoe mianupoBanme 11 kiacc

Ne S « Cooepotcanue yueonozo mamepuana Jama
e
ypoxa | L § npoeeoenus
S
S §
14 Tpuronomerpnueckne GQyHKIHA
1. OO6nacth ornpeesieHusi 1 MHOYKECTBO 3HAUCHUN
TPUTOHOMETPUYCCKHX (QYHKIMH y=SiNX, Y=COSX.
2. OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaUCHHH
TPUTOHOMETPHUYECKUX QYHKIUN y=tgX, y=Ctgx.
3. YETHOCTD , HEUETHOCTH TPUTOHOMETPHUECKUX (DYHKIIUH.
4. [Tepuonuueckue pynkuuu. [lepuoandHOCTb TPUTOHOMETPUYECKHX
(GyHKIUH.
S. CaoiictBa QpyHkun y=cosx (Hymu
(GYHKLINU, TIPOMEXYTKU3HAKOIIOCTOSHCTBA,MOHOTOHHOCTD, Y€ THOCTh
¥ HEYETHOCTD, IEPHUOJMYHOCTh, HANOOJIbIIIEe U HAUMEHbBIIIEE
3Hauyenus). ['paduk GpyHkumum y=cosx.
6. Pemienue ypaBHeHMI Ha IPOMEXKYTKE ¢ IOMOILBIO Ipaduka
(GYHKIIUM y=COSX.
7. Pemnenne HepaBeHCTB Ha MMPOMEKYTKE € TIOMOIIBIO Tpaduka
GyHKIIUN y=COSX.
8. CaoiictBa dynkipn y=sinx (Hymu
(GYHKINHY,TIPOMEKYTKU3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTD, 9€THOCTh
U HEYETHOCTh, NEPHUOJMYHOCTh, HAUOOJIbIIIEE U HAUMEHbIIIEE
3Hauenust). ['paguk GpyHkmm y=sinx.
9. Pemienue ypaBHeHH 1 HEPaABEHCTB Ha MIPOMEXYTKE C TOMOILBIO
rpaduka QyHKIMH y= SINX
10. CaoiictBa ¢pynkiuu y=tgx (Hymnu
(GYHKLINU,TIPOMEXYTKU3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh, Y€ THOCTh
¥ HEYETHOCTD, IEPHOMYHOCTh, HANOOJIbIIIEe U HAUMEHbBIIIEE
3HayeHus). ['papuk pynkuun y=tgx.
11. Pemenne ypaBHeHUI 1 HEPABEHCTB HA IIPOMEKYTKE C IIOMOIIBIO
rpaduka pynkuuu y=tgx. @ynkuus Yy = Ctgx .
12. OOpatHble TpUroHOMeTpuueckre QyHKIUHU, UX CBOMCTBA U
rpaduxmu.
13. [ToBTOpeHue 1 cucremaru3anus yueOHOro MaTepuana 1o TeMe
«Tpuronomerpuyeckue GyHKIHI»
14. Konmponvnasa paooma Ne 1 no meme «Tpuzonomempuueckue
dynxyuuy
16 IIpousBoaHasi U ee reoMeTPUYECKUI CMBIC]T




15.

Anam3K/p.IlpousBoanas. [IpousBoaHas GyHKIIUM B TOUKE.
PuU3NYECKUI CMBICT TPOU3BOIHOM.

16. [Tpou3BoHas TUHEWHON (HyHKIUN

17. [Ipon3BoHAas cTENEHHON QYHKIIUN

18. Pemenue ynpaxHeHnii Ha HaX0KJICHUE ITPOU3BOJIHON CTENEHHOM
GyHKIIHH.

19. Ilpasuna oupppepenyuposarus. Ilpon3BoaHass CYMMBI M pa3HOCTH.

20. [Tpon3BoHas IPOU3BEACHUS U YACTHOTO.

21. Crnoxunble ynkun. [TponsBoaHas cnoxHON GyHKINH.

22. [TonsiTue anemenTapHbix GyHKIMA. [Ipon3BOAHBIE HEKOTOPHIX
AIIEMEHTAPHBIX (HYHKIIHHA

23. [Tpumenenne npasui quddepeHnupoBanus u Gopmyi
IPOM3BOJIHBIX K PEIICHUIO 3a/1a4.

24. Pemenue ynpaxueHuil Ha HaXOKJEHNUE MPOU3BOJHBIX OCHOBHBIX
AIIEMEHTAPHBIX (QYHKINH.

25. ['eomMeTpHUECKHiI CMBICH IPOU3BOAHOM. YTI0BOH KO DHUITHEHT
IPSIMOM, YrOJl MEKIY IPSIMON U ocbro OX.

26. Kacarenbnas k rpaguky QpyHKINU.

217. Pemenue ynpaxxueHui 1o teme «I'eoMeTpudecKuii CMbICI
IIPOU3BOHOM

28. Pemenue TunoBeIx 3aanuii 6a30BOro ypoBHs 1o marepuanam EI'D

29. [ToBTOpeHue u cucremaru3anus yueOHOro MaTepuana 1o TeMe
«[IponsBoaHast U €€ TEOMETPHUECKUI CMBICIT

30. KonTposbnas pa6ora Ne 2 no teme ""[IpousBognas u ee
reoMeTpu4YecKuii cmpica'

12 IIpumenenne Npon3BOAHON K HCCJIEIOBAHNIO QyHKIUH

31. AnamzK/p.Bozpacranue u yosiBanue ¢pynkuuu. [lonstue o
HeTpepbIBHBIX QYHKIHIX. [I[pOMEXYTKH MOHOTOHHOCTH (DYHKITUH.

32. HaxoxeHrne mpomMexyTKoB yObIBaHUS (BO3pacTaHus) (QyHKIIHUH.
[TocTpoeHue 3ckn30B rpadrka HeMpepbIBHOW (QYHKIIMU HA TAHHOM
OTpe3Ke.

33. Touku skcTpeMyma (MakCHMyMa U MUHHIMYMa).




34.

HccnenoBanue 31eMeHTapHBIX QYHKIIMI Ha TOYKHU SKCTPEMYyMa C
MTOMOLIBIO TPOU3BOIHOM.

35. [TpuMeHeHrne TPOU3BOTHON K IOCTPOCHUIO IPaUKOB (PYHKITHIA.
Cxema uccnenoBanust pyHKIUH.

36. Ilocmpoenue epaguxoé hyukyuii ¢ nomowbro npou3eo0nsix. Meto
noctpoeHus rpapuka 4€THON (HeUETHON) PYHKITUH.

37. Haubosnbiiee n HanMeHblee 3Ha4YeHNUS QYHKIIUN

38. HccnenoBanue 35ieMeHTapHBIX (PYHKIIUN HA HAHOOJIbIIEE U
HaMMEHbIIIee 3HAYEHUE C TIOMOIIBIO TIPOU3BOTHOM.

39. Pemenne ynpaxxHeHni Ha HAXO0XKJCHUE HAMOOJBILETO 1
HaMMEHBbIEro 3Ha4eHull pyHkuuu. [Ipumenenue npouzeooHoll npu
peutenuu 3a0au.

40. Brimykiocts rpaduka ¢pyHKIMM, TOUKH nieperuda. Bmopas
NPOU3BOOHAS, ee 2eoMemPUYecKull U Qu3UUecKull CMbICIL.

41. IToBTOpeHue u cucremarusanus yueOHOro MaTepuaa 1o TeMe
«[IprmeHeHmne MPOU3BOAHON K UCCIICAOBAHUIO (YHKIIUII

42. KonTposbnas padora Ne3 no teme «IIpumenenne npou3BoaHoii
K HCCJIeI0BAHMIO (DYHKIIMU»

10 HNuTerpan

43. Amnanmuz K/p. IlepBooOpa3Hasi.

44, [TepBooOpasHas crerneHHON PyHKINH.

45. [TpaBuna Hax0XXeHUS IEPBOOOPA3HBIX. [lepsoobpasHule
INeMEHMAPHBIX DYHKYULL.

46. Pemenne ynpaxHeHu Ha HaX0XKAEHHUE NTEPBOOOPAZHBIX.

47. Haxosxnenue nepBoodpa3Hoii, rpaguk KOTOPOH MPOXOIUT Yepe3
JAHHYIO TOUKY.

48. IInowaow kpusoruneunou mpaneyuu.Popmyra Horomona-
Jletionuya. OnpedenenHulil uHmMe2pal.

49. HaxoxneHnue momaay KpuBOJINHEHHON TPAIleyH.

50. [TprMeHeHNe TPOU3BOIHON M UHTETpajia K peIIeHUI0
NPaKTUYECKUX 3a/1a4._Buluucienue niowadeti niockux gueyp u
00veM08 men 8palyeHus ¢ NOMOUbI0 UHmMe2pand.

51. [ToBTOpeHME U cucTeMaTH3alys y4eOHOTo MaTepuaia 1mo TeMe
«MHTerpan»

52. Konumponvnas paboma Ned no meme « Unmezpan.

10 Komounaropuka




53.

Amnamuz K/p. [loBTopenue. Perienue 3a1a4 Ha TaOIUYHOE U
I‘Dad)I/I‘-IGCKOC OpCaACTABIICHUEC NJAHHBIX. HpaBI/IHO MMPOU3BCACHUA

o4, IlepecTtanoBku

55. Pemenue 3a1ay Ha IEpeCTaHOBKH.

56. Pasmerienus

57. CoueraHus U UX CBOMCTBA

58. Pemenue 3a1ay Ha pa3MeNICHHSI U COUCTAHUSL..

59. Bunom Herotona

60. Pewenue 3a0au ¢ npumenenuem KoMOUHamopuKu.

61. [ToBTOpeHue u cucremMaru3aius yaieOHOro Marepuasa 1mo TeMe
«KomOuHaTopurka

62. Konmponsnaa paboma N5 no meme «Kombunamopuxay.

11 DJIeMeHTbI TeOpPHHU BePOATHOCTE

63. Amnamus K/p. Co6pbiTus. JlocToBepHBIE, HEBO3MOXKHBIE U CITyJaifHbIe
cOoOBITHSL.

64. KomOunarms coOprtuii. [IpoTHBOION0KHOE COOBITHE U €T0
BEPOSATHOCTb. Peulerue 3a0au ¢ npumeneruem ouazpamm Jiiepa,

65. BeposatHocTh coObITHS. BRIuncieHrne BepOATHOCTEH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOaMH.

66. Pewenue 3a0au c npumenenuem depesa seposmuocmeil, opmyii
bepuynnu.

67. CroxeHue BeposITHOCTEN

68. Pewenue 3a0au na sviuucienue eeposmuocmeii He3a6uUcCUMblX
cobvimuil, npumenenue hopmynvl CroACeHUs 8epOsSMHOCIEl.

69. HezaBucumsie coObIiTus [pasuio ymuoxcenus
sepossmuocmell..Ycnosuas eeposmuocmos. Popmyna noaHou
8EPOSMHOCHIUL.

70. CraTtuctuyeckas BepOsTHOCTb. HacToTa coOBITHSI.

71. Pewenue 3a0au na onpedenenue wacmomul u 6eposimHoOCmu

cobvimui.




72.

[ToBTOpEeHMEe U cucTemMaTu3alus yueOHOro Marepuaia o TeMe
«OIJIEMEHTBI TEOPUU BEPOSATHOCTEN»

73.

Konumponsnaa paboma Neb no meme « JnNeMEHTHI TEOPUU
BEPOSATHOCTEI Y.

Crarucruka

74.

Anamm3 K/p. [loBropenue.lcnionp30BaHue CBOWCTB U
XapaKTEPUCTHK YUCIIOBBIX HAOOPOB: CPEIHUX, HAMOOJIBIIIETO U
HaMMEHBIIIETO 3HAYCHUS, pa3Maxa, OUCNepCUuu.

75.

Cityyalinble BEJIMYMHBI. [JUcKkpemmble ciyiatnble 8euYUHbl U
pacnpeoeieHus.

76.

HCHTpaJIBHBIe TeHaeHuuu. Hezasucumbvle CJZ)/’I{GIZHble GeJIUYUHDbL.
Pacnpedeﬂeﬂue CYMMblL U npou%edenuﬂ He3a8UCUMbBIX CAVYAUHBIX
BEJIUYUH.

77.

Mamemamuueckoe odxcudanue u Oucnepcus cry4atuHou GeIUYUHbL.
Mamemamuueckoe odcudanue u OUCnepcus CymMmbl CIy4aunbLx
BeNUYUH

78.

Mepsl pazodpoca. [ eomempuueckoe pacnpedeieHue.
Bunomuanvroe pacnpeoenenue u e2o ceoicmea.

Henpepuisnvie ciyuatinvie senuyunst. Ilonsmue o niomuocmu
geposamuocmu. Pasnomeproe pacnpedenenue.

Tokazamenvhoe pacnpeoenenue, e20 napamempeol.

Tonamue o nopmanvrom pacnpeoenernuu. Ilapamempoi
HOPMAIbHO20 pacnpeoenerus. Ilpumepvl caiyyaunblx 6eIU4UH,
NOOYUHEHHBIX HOPMANLHOMY 3AKOHY (NO2DEUHOCHb UBSMEPEHU,
pOCm 4enoseKa).

79.

Hepasencmeo Yebvuumesa. Teopema Bepuyunu. 3akon boavuiux
yucen. Boibopounwviil memoo uzmepenus gepoamuocmeit. Poaw
3aKoHa boAbUIUX YUCell 8 HayKe, npupoode U obuecmae.

80.

[ToBTOpEeHME U CUCTEMATH3AIHS YIeOHOTO MaTepHralia 1o TeMe
«Cratuctukay Kosapuayus 08yx cavuaunvix eeauyun. Illonamue o
ko2 duyuenme koppensyuu. Coemecmuvie HAOAI0OEHUS 08YX
Cav4aunbix eeauyun. Boitbopounsiil koo duyuenm Koppersyuu

81.

Koumponsnan paboma Ne7 no meme « Cmamucmuxay

IToBTOpEeHne

82.

Amnanus K/p. IToropenue. [Ipeobpa3zoBaHus BeIpakeHU.

83.

IToBTOpenue. Pelienne NpocTeninX ypaBHEHUI 1 HEPABEHCTB.

84.

Pemenune TunoBsIx 3aganuii no marepuanam EI'D 6a3oBoro ypoBHs

85.

TpenupoBounas padora B popme EI'D
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