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«FaTyuHCKa"A cpeaHsas 00meo0pa3oBaTebHas KoJaa Ne 2y

[Tpunoxenue Kk OCHOBHOM oOpa3oBarenbHOil mporpamme COO,

yTBEP)KJICHHON TTprKka3zoMm Nel68 ot «26» aBrycra 2021r.

Pabouas nporpamma

10 y4eOHOMY NpeaMeTy
«MATEMATHUKA»

10 kamace
(0a30BBIi YPOBEHbD)

PaGouas nporpaMMa cocTaBJjieHa Ha OCHOBe:
®denepaabHOro rocyapcTBeHHOro oopasopareasnoro crangapra COO

IIpumepHoii mporpaMmbl cpeHero 001ero o6pa3oBaHus M0 MaTeMaTHKe.
Pa3padorunku nmporpamMmsbI:

AnekceeBa T.B.
Baacrwok W.51.
IMManacwok JILI1.
®enoroBa B.H.



Pabouyasi nporpaMmma cocraBJ/ieHa HA OCHOBe:

- ®enepanbubiii 3aKkoH oT 29.12.2012 Ne 273 — @3 «0O6 obpazoBanuu B Poccuiickoi
Penepauuny;
-DenepanbHbli  TOCYJAPCTBEHHBIM  00pa30oBaTeNbHBIM  CTaHAAPT CpPEAHEro  OONIETro
o0pa3oBaHusl, YTBEPKICHHBIN MprKkazoM MuHuCTepcTBAa 00pa3oBaHus U Hayku Poccuiickoit
®eneparnu ot 17 mast 2012roga Ne 413 (B pen. mpuxaza MunobpHayku Poccun ot 31
nexadps 2015 roma Ne 1578);
-OCHOBHOM 00pa3oBaTeibHOM MporpaMMbl cpeaHero oomiero oopazosanus (10-11 kmaccer)
YMK:
1. Komsirun FO.M., M.B. TkauéBa. u ap., « Anredpa 1 Hayajga MaTeMaTUYECKOTO aHau3a
10kmaccey;
2. I'eometpusa. 10-11 kmaccel.: yuyeOHUK ajia 00Ie00pa30BaTEbHBIX OpTraHU3AIMMA
6a30BbIii ypoBeHs / JI.C. Aranacss, B.®. byry3os, C.b. Konomies u ap

KonuuectBo yacoB no yueOHOMY 11aHy: Bcero 170 4yacoB B roji, B HEAEIIO 5 4acoB

|. Ilnanupyembie pe3yJbTaThl OCBOEHUS Y4eOHOI0 MpeaMera
«MatemaTuka-10»

PabGouass mnporpamma yuebHoro mpeamera «Maremaruka-10» oOecreunBaer
JOCTIKEHUE CJIENYIONIUX pe3yJIbTaTOB OCBOEHHs 00pa3oBaTeNbHON MPOTPaMMBbI
CpeaHero o0Iero oopa3oBaHus:

IIpeomemmnuvie pe3yiomamol:

ba3oBblil ypoBeHb
«IIpo6s1eMHO-PYHKIMOHAJIbHBIE Pe3YJbTATHD)

Pazzen BbinnyCKHMK HayuYuTCS BbInyCKHUK MOJIYyYUT BO3MOKHOCTH
HAYYHThCH

Henn JIns ncnosib30BaHus B Jna pazeumus MolulieHUs, UCNONb308AHUSL 8

OCBOCHMSI MOBCETHEBHON KU3HU U NOBCEOHEBHOU HCUSHU

npeamera obecrieueHus] BO3MOXKHOCTH U obecneyerust B03MONCHOCMU YCNEUHO20
YCHEILIHOI'0 MPOJIOJDKEHUS NPOOONdNCEHUSL 0OPA308AHUSL NO
o0Opa3oBaHus 10 CneyuanrbHOCMsM, He CEA3AHHbIM C
CIIELIUAIBHOCTSM, HE NPUKIAOHBIM UCNONb308AHUEM MAMEMAMUKU
CBSI3aHHBIM C IIPUKJIATHBIM
HCIIOJIb30BAHNEM MaTEMATUKU

TpeGoBanus K pe3yJbraTam

Inemenmot Onepuposath Ha 6a30BOM ‘ — OmnepupoBaTb  NOHATUSIMU: KOHEYHOE




meopuu
MHOdCeCme u
mamemamuue
CKOIl 102UKU

ypoBHre! monsTusamu:
KOHEYHOE MHOXKECTBO,
3JIEMEHT MHOYKECTBA,
TIOIMHOKECTBO,
nepeceyeHne u
00bENHEHNE MHOXKECTB,
YUCIIOBBIE MHOKECTBA Ha
KOOPAMHATHOM IPSMOU,
OTPE30K, HHTEPBAIL

OIICPHUPOBATH HA 0a30BOM

YPOBHE MOHITUAMU:
YTBEPKICHUE, OTPULIAHUE
YTBEPKJICHUS, UCTUHHBIE U
JIOKHBIE YTBEPKICHHUS,
MPUYXHA, CIIEICTBUE,
YaCTHBIN clTydait o01ero
YTBEPKICHUS,
KOHTPHPHUMED;

HaXOJUTH MEPCCCUCHUC U

00BEAMHEHHE IBYX
MHOKECTB,
MPEICTABIEHHBIX
rpaduyecku Ha YUCIOBOM
MPSIMOM;

CTPOUTH HA YHUCIOBOM NPSIMON

ITOJAMHOKECTBO YHCIOBOTO
MHOX€ECTBA, 3aJaHHOE
MIPOCTENIINMU YCIOBUSIMU;

pacrio3HaBaTh JIOKHEBIC

YTBEPKICHUS, OITUOKHU B

pacCyXJICHUSX, B TOM
YUCJIE C UCTOJb30BAHUEM
KOHTPHPUMEPOB.

B nosceonesnoti srcusnu u npu

usy4eHuu opyaux

npeomemos:

HUCII0JIb30BaTh YHUCJIOBBIC
MHO>KECTBa Ha
KOOPJIMHATHOM MPSAMOM ISt
OIMMCaHUS peaJIbHBIX

MPOLIECCOB U SIBIICHUM;
MPOBOJUTH JIOTHYECKHE
pacCyXJIeHUsI B CUTyalHsIX
HOBCETHEBHOM XKU3HHA

MHOX€ECTBO, DIIEMEHT MHOXECTBA,
IIOJIMHOKECTBO, nepeceyeHue U
oObeAHEeHHE MHOYECTB, YHUCJIOBBIE
MHOXXECTBA Ha KOOPAMHATHOM IPSIMOM,
OTPE30K, WHTEpBAJL, IIOJIYUHTEpBAIL,
MPOMEXKYTOK  C  BBIKOJIOTOM  TOYKOH,

rpaguyeckoe MpeacTaBiICHUE MHOXKECTB Ha
KOOPJAMHATHOM MIJIOCKOCTH;

ONEpPUPOBATh TOHATUSIMHU: YTBEPXKIACHUE,
OTPUIIAHUE YTBEPXKACHUS, WCTUHHBIC U

JIOKHBIE YTBEPKICHUS, MPUYHHA,
CIEJICTBUE, YACTHBIM ciy4aid  oOuiero
YTBEp:KJI€HUs!, KOHTPIIPUMED;

OpOBEPATh  MPHUHAUIEKHOCTh  HJIEMEHTa
MHO>XECTBY;

HaxOJWTh TIepeceueHrne U OO0beAUMHEHUE
MHO’KE€CTB, B TOM 4YHCJI€ TPEACTaBICHHBIX
rpauyeckd Ha YHUCIOBOM TMpsSMOW W Ha
KOOPJAMHATHOM TIJIOCKOCTH;

MPOBOJUTh JOKAa3aTEIbHBIE PACCYKICHUS
TUTST 000CHOBaHHUS WCTUHHOCTHU
YTBEPKIACHUM.

B noBcenHEBHON )KU3HU U NIPU N3yYECHUH

JPYTUX MPEIMETOB:
UCIIOJIB30BAaTh YHCIOBBIE MHOXECTBA HA
KOOPAMHATHOW NMPSAMON U HA KOOPAMHATHOMU
IUVIOCKOCTH  JUIl  ONHCAHUS  PEAbHBIX
IIPOLIECCOB U SIBJICHUM;

IIPOBOJUTH JTOKA3aTEIbHBIC PACCYXKICHUS B
CUTyalMsiX IIOBCEAHEBHOM KWU3HHU, IIpU
pEeLIeHUN 3a/1a4 U3 IPyTUX MIPEAMETOB

Yucna u

- OnepupoBath Ha 6a30BOM

CB06OI[HO OIICPHUPOBATH NOHATHUAMMU: TICIIOC

13ﬂ6Cb " AaJjiee:pacClio3HaBaTb KOHKPETHbIE IPHUMeEPDbI O6IJ.[I/IX MOHSTHH 1O XapaKTepPHbIM IPHU3HAKAM,

BbIIIOJIHATD AEﬁCTBHH B COOTBETCTBHHU C ollpeeJIeHUuEeM U HpOCTEﬁLLIPIMPI CBOMCTBaMU HOHHTI/II\/’I,
KOHKPETHU3HNPOBATb IPUMEPAMHU O6I_I.U/Ie IMOHATHA.




8blpalCenHUuA

YPOBHE TOHITHSIMU: 1IEJI0€
YHCII0, ASIMMOCTD YHCEIl,
OOBIKHOBEHHAs JPOOb,
JecsATUYHas 1po0b,
paIoHaILHOE YUCIIO,
npUOIMKEHHOE 3HAUCHUE
YHclia, 9acTh, 10,
OTHOIIICHHE, TTPOIICHT,
IIOBBIIIEHNE U MIOHM)KEHHUE
Ha 3aJaHHOE YHUCIIO
MPOLIEHTOB, MacIITao;

- OlepupoBaTh Ha 6a30BOM

YpOBHE OHSTHSIMHU:
norapudm uucna,
TPUTOHOMETPHYECKAs
OKPYXHOCTb, TpajlyCcHas
Mepa yriia, BeJIM4uHa yrIia,
3aIaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON
OKPYXHOCTHU, CHHYC,
KOCHHYC, TAHT€HC U
KOTaHT'€HC YTJIOB,
HUMEIOIIUX MPOU3BOIHHYIO
BEITMYHHY;

- BBINIOJIHATH apupMeTHYECKUe

IEUCTBUS C LIEIBIMHA U
palMOHAIBHBIMU YUCIIAMU;

- BBITIOJIHATH HECJIOXKHBIC

npeoOpa3oBaHus YUCIOBBIX
BBIPAKEHUH, COJIEpIKAIUX
CTETICHH YHUCeI, TUO0 KOPHH
U3 yucel, 1100 Jorapudmbl
qHCell;

- CpaBHUBATh palliMOHAJIbHBIC

YHuClia MEXy COOO0M;

- OCHMBATh U CPAaBHUBATH C

palMOHAIBbHBIMH YUCIIAMU
3HAYEHM LENbIX CTEIICHEN
yucell, KOpHen
HaTypaJIbHOU CTEIICHU U3
qrce, JorapupMoB YUCel
B IIPOCTBIX CIIyYasix;

- n300pakaTh TOYKAMH HA

YUCJIOBOU NPSIMOU LIEIIbIE U
palOHaIbHBIC YNCIA,;

- I/I306pa)KaTI) TOYKaMH Ha

YHUCJIOBOU NPSMOU LIEIIbIE
CTEIIEHU YHUCEN, KOPHU
HaTypaJIbHOM CTEIICHU U3
quced, Jorapu@Msl yucel B
IIPOCTBIX CIIyYasix;

YHCJIO, IETUMOCTb YUCEIl, OOBIKHOBEHHAs
IpoOb, AecsaTUYHas ApoOb, palluOHATbHOE
YHCII0, IPUOINKEHHOE 3HAUEHUE YHUCIIA,
4acTh, A0JIs, OTHOLIECHHE, IIPOLEHT,
ITOBBILICHUE U TOHM)KCHUE Ha 331aHHOE
YHCII0 IPOLEHTOB, MaclTao;

IPUBOJUTH IPUMEPHI UUCEN C 3a/1aHHBIMU
CBOMCTBaMH JCIMMOCTH;

OIEpUPOBATH MOHATUSAMU: JIOrapupM YucIia,
TPUTOHOMETPUYECKAsT OKPYKHOCTb,
paauaHHas U rpajycHas Mepa yria,
BEJIMYMHA yTJIa, 33JaHHOI0 TOYKOHM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT'€HC U KOTAaHI'€HC YTJIOB,
MMEIOIIUX IPOU3BOJIBHYIO BEJIUYUHY, YUCIIa
EUT;

BBINOJIHATH apu(MeTuIecKue JecTBus,
COYEeTas YCTHBIC U IMCbMEHHBIE IPUEMBI,
MPUMEHSS IPU HEOOXOIUMOCTH
BBIYHCIIUTENIBHBIE YCTPOUCTBA;

HaXOJIUTh 3HAYEHUS KOPHS HATYpalIbHOMN
CTEIICHH, CTEIIEHU C PAllOHAIbHBIM
nokasaresem, jJjorapudma, UCIoIb3ys Ipu
HE00XOIMMOCTH BbIUUCIIUTENbHbIE
YCTPOWCTBA;

II0JIb30BATHCS OLICHKON Y IPUKUKOU MpU
IPAKTHYECKUX pacyeTax;

MPOBOAUTH MO U3BECTHBIM (hOpMYyJIaM U
npaBuiaM mpeoOpa3oBaHusi OYKBEHHBIX
BBIPAKEHUH, BKIIOYAIOIUX CTEIIEHU, KOPHH,
JorapuMbl 1 TPUTOHOMETPHUECKUE
byHKINY;

HAXOJUTh 3HAYEHUSI UNCITIOBBIX U OYKBEHHBIX
BBIP)XECHUH, OCYIIECTBIISA HEOOXOANMBbIE
MOJICTAHOBKHU U IPE0Opa30BaHUS;

— M300pakaTb CXEMaTUYECKH YTroJl, BETUYHHA
KOTOpOr0 BbIpa)XEHAa B TIpajycax WIn
paauaHax;

— WCHOJIB30BaTh  IPU  PELICHHH  3a7ad
TaOJIMYHbIE 3HAYEHUSI TPUTOHOMETPUUECKUX
(GyHKUIUH yTIIOB;

— BBINOJIHATH NIE€PEBOJ BEJIMYMHBI yria U3
paariaHHON MepbI B TPaJyCHYIO U 00paTHO.

B noBcenHEBHOM )KU3HU U IIPU U3yYECHUH
OPYTUX y4eOHBIX IPEIMETOB:

BBIIIOJIHATD ACUCTBUS C YUNCIOBBIMU JAHHBIMU
IIPY PEIICHNH 33]1a4 IPAKTHYECKOIr0
XapakTepa ¥ 3a7ia4 U3 pazIMyHbIX o0sacTen
3HaHUH, UCIIOJIB3YS IPU HEOOXOAUMOCTH
CIPaBOYHBIE MAaTEPUAIIBI U




- BBITIOJIHATH HECJIOXKHBIC
npeoOpa3oBaHUs LIETBIX U
IpOOHO-paIlMOHATBHBIX
OYKBEHHBIX BBIPAKCHUH,

- BBIPAXKaTh B IPOCTEHIIINX
CJIy4asiX U3 paBEHCTBA OJIHY
MIEPEMEHHYIO Yepe3 APYTHUe;

- BBIYHCIIATH B MTPOCTHIX
ClIy4asiX 3HaueHUs
YHUCIIOBBIX U OYKBEHHBIX
BBIPKCHHU, OCYIIECTBIISIS
HEO0OXO0IUMBbIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;

- 1300paXkaTh CXEMaTHUUYECKHU
yroJi, BETUYMHA KOTOPOTO
BBIpa)KEHA B Tpajycax;

- OLICHUBATh 3HAaKU CHHYCA,
KOCUHYCa, TAaHT€HCa,
KOTaHT€HCAa KOHKPETHBIX
YTJIOB.

B nosceonesrotl scuznu u npu
usyueHuu opyaux y4eonvix
npeomemoas:

BBITIOJTHSATE BBIUMCIICHUS TIPU
pElIeHnH 3a/1a4
MPAKTUICCKOTO XapaKTepa;

BBITIOJTHSATH TPAKTHYCCKHUC
pacyeThl ¢ UCIIOIb30BAaHUEM
MpU HEOOXOAUMOCTH
CIPAaBOYHBIX MaTCPUAJIOB H
BBIYHCITUTEIBHBIX
YCTPOUCTB;

COOTHOCHTH peaibHbIC
BEJIUMYHMHBI, XapaKTEPUCTHKU
00BEKTOB OKPYKAIOIIET0
MUpa ¢ UX KOHKPETHBIMU
YHCIIOBBIMH 3HAYCHUSIMH,

UCTIOJIb30BaTh METOIbI
OKPYTJICHUSI, TPUOIVKCHHUS
Y IPUKHUJIKYU TIPU PEIICHUN
MPAKTUYCCKUX 3314
MOBCEIHEBHOM KU3HHU

BBIYHMCIIUTENIbHbIE YCTPOUCTBA;

OILICHUBATh, CPABHUBATH U UCIOJIb30BATh MIPU
pEIICHUH MTPAKTUYECKUX 3a7a4 YHCIIOBbIE
3HAUYCHUS PEATbHBIX BEJIMYUH, KOHKPETHbBIC
YHUCJIOBBIE XapaKTEPUCTUKU OOBEKTOB
OKpYKaroIIero Mupa

Ypasnuenus u
Hepagencmea

Pemiars nuHelHbIE YpaBHEHUS
Y HEPaBEHCTBA, KBaJ[PaTHbIC
ypaBHCHUS;

pemaTh JorapuMuIecKue
ypaBHeHus Buaa loga (bx +
) = d u npocTeiimue
HepaBeHCTBa Bua 10gax<d;

— Pemartp panuoHanbpHbIE, MOKAa3aTEIbHbBIE U
Jorapumuueckue YpaBHEHUS U
HEpaBEHCTBA, npocTeume
UppaLMOHAIBHBIE U TPUTOHOMETPUUYECKUE
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI;

HCII0JIb30BAaTh METO/IbI PEIICHHS YPABHEHUN:
IIPUBEACHHE K BUAY «IIPOU3BEJIEHUE PABHO




peraTh MoKa3aTelbHbIe
ypaBHeHHUs, BUa a®*=d
(rme d MOXHO TpeICTaBUTh
B BUJIC CTETICHH C
OCHOBaHHUEM &) U
IpOCTEHIINe HepaBEeHCTBA
Buaa a*<d (rme d MOXKHO
MIPEICTABUTDH B BUIC
CTEIICHH C OCHOBAaHHEM a);.

MPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEHN
IIPOCTEUIIETO
TPUTOHOMETPUUYECKOTO
ypaBHEHMsI BUJA: SINX = @,
Cos X = a, tgx = a,Ctgx = a,
riae a — TabJIM4Hoe
3HAaYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKON
GyHKIHH.

B noeceounesroii scusnu u npu
uzyueHuu opyaux
npeomemos:

— COCTaBJSITh M pemiaTh
YpaBHEHUSI U  CHCTEMBI
YPaBHEHUN MPU PELICHUH
HECJIO)KHBIX MPAKTUYECKHUX
3aa4y

HYJIIO» WJIH «4aCTHOE PaBHO HYJIIO», 3aME€Ha
NIEPEMEHHBIX;

MCII0JIb30BAaTh METOJI MHTEPBAJIOB ISl PEILIECHHUS
HEPABEHCTB;

— WCHOJIb30BaTh TpaduUUecKuid MeTojh s
OpUOIMKEHHOTO pelIeHUs] YpaBHEHHH U

HEPaBEHCTB;

— wn3o0pakaTb  Ha  TPUTOHOMETPUUYECKOMN
OKPYXHOCTH MHOKECTBO pelIeHmit
IIPOCTEUIINX TPUTOHOMETPUUYECKHUX

YPaBHEHUI U HEPABEHCTB;

— BBINOJIHATh OTOOp KOpHEW YypaBHEHWI WM
pelICHUN HEPAaBEHCTB B COOTBETCTBHM C
JOTIOJTHUTEIbHBIMU YCIOBUSIMU U
OTPaHUYECHUSMH.

B noBcenHEeBHOM )XKU3HU U NPU U3yYECHUU
JIPYTUX y4eOHBIX MPEIMETOB:

— COCTaBJISITh M pElIaTh YpPaBHEHUS, CUCTEMBI
YpaBHEHUNW M HEPABEHCTBA NPHU PEUICHUH
3a/1a4y IPyrux y4eOHBIX MPEIMETOB;

— WCHOJIb30BaTh YPaBHEHHUS U HEPABEHCTBA
JUTSL MMOCTPOEHUS 151 UCCIIEIOBAHUSA
MPOCTEUIINX MATEMATUYECKUX MOJENen
peaNbHBIX CUTyalUd WM  TPUKIATHBIX
3a7ad4;

— yMETh MHTEPHPETUPOBATH MOJYUYECHHBIN MPH
pELICHUU ypaBHEHHMS, HEPABEHCTBA WIIH
CHUCTEMBI  pe3yJIbTaT, OLIEHUBATh €TI0
NpaBAoONoOI00NEe B KOHTEKCTE 3aJaHHOMN
pealbHOM  CUTyalluM WA NPUKIAJIHOU
3a7a41

Dyukyuu

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHSATHSIMH:
3aBHCHMOCTb BEJIMYNH,
(GyHKIMS, apTyMEHT H
3HaueHue QyHKIUH,
00JacTh OnpeIeeHUs 1
MHOYECTBO 3HAYCHU I
byHKIIUH, TpadUK
3aBUCUMOCTH, Tpaduk
byHKIMY, HYTU QYHKIUH,
MPOMEXYTKH
3HAKOIOCTOsHCTBA,
BO3paCTaHHE HA YHCIOBOM
MIPOMEXYTKE, YOBIBAaHUE HA
YHCIIOBOM IPOMEKYTKE,
HauOoJIbllIee U HaMEHbIIIee
3HayeHHue QyHKIUU Ha
YHCIIOBOM MPOMEKYTKE,
nepuojuyeckas pyHkuus,

OnepupoBaTh NOHATUAMMU: 3aBUCUMOCTb
BEJIMYMH, (YHKUHMS, apTyMEHT U 3HaU€HUE
byHKIMH, 00J1aCTh ONpPEICACHUS U
MHOXECTBO 3HAUCHUN (QYHKIMH, TpaduK
3aBUCUMOCTH, TpaduK PYHKIMH, HYJIH
(GyHKIUHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHME Ha YMCIOBOM IPOMEXKYTKE,
yOBbIBaHNE Ha YHCIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee U HAUMEHbIIIee 3HAaUCHHE
(GYHKIIMY Ha YHUCIIOBOM MTPOMEXKYTKE,
nepuonndeckast pyHKUUs, TEPUO, YETHAS U
HedeTHas QyHKIMH;

OIIEpPUPOBATH MOHATUSAMU: IIpAMasi U 0OpaTHas
MIPONIOPLIMOHANIBHOCTD, JIMHEWHAS,
KBaJIpaTU4Hast, JorapupmMuieckas u
nokaszaTesbHasi QyHKILHNH,
TPUTOHOMETPUYECKHE (DYHKIUH;

— ompeaensTh  3HaueHUE  (QyHKUUH  TI0




HEPUOL;
onepupoBaTh Ha 6a30BOM

YPOBHC IIOHATUAMU: IIPpAMad

1 oOpartHas
MPONOPLIMOHATBHOCTD
TUHEIHas, KBaJpaTuyHasl,
norapudmudeckas u
NoKa3arenabHas (QyHKLIHH,
TPUTOHOMETPUYECKUE
GbyHKINY;

pacrno3HaBaTh rpaduKku
AJIEMEHTAPHBIX () YHKIUNI:
psAMOit 1 oOpaTHOM
MPOIOPLIMOHAIBHOCTH,
JIMHEMHOM, KBaJPaTUYHOM,
JorapupMUIECKON U
MOKa3aTeIbHON ()YHKIIHH,
TPUTOHOMETPHUYECKUX
GyHKIMI;

COOTHOCHTb IrpapuKu
AJIEMEHTAPHBIX (YHKIUMI:
npsiMoi 1 oOpaTHOM
MPOIOPIIMOHATBHOCTH,
JIMHEWHOM, KBAJIPATUYHOM,
norapuMuIecKoin u
MOKa3aTeabHON (PYHKIIHH,
TPUTOHOMETPUYECKUX
byHkuuMi ¢ popmynamu,
KOTOPBIMH OHU 33J1aHbl;

HAXOUTh 1O TpaduKy
MpUOTMKEHHO 3HAYEHUS
(GyHKIMU B 3aJaHHBIX
TOUKAX;

OTIPEJIENATh MO TpaduUKy
CBOICTBa QyHKIUU (HYJIH,
MIPOMEKYTKHU
3HAKOIOCTOSIHCTBA,
MIPOMEKYTKHU
MOHOTOHHOCTH,
HauOOJbIINE U
HauMEHBUINE 3HAYCHUS U
T.I.);

CTPOUTH 3CKU3 Ipaduka
byHKIINY,
YAOBJIETBOPAIOLIECH
IpUBEICHHOMY Ha0opy
yCJI0BUH (TIPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3HaueHue QyHKIUU B
3aJIaHHOM TOYKE, TOYKU
IKCTPEMYMOB U T.1I.).

3HAUEHUIO AapryMeHTa TpH Pa3THYHBIX
crioco0ax 3amanusi QyHKIINH,

— CTpPOUTH rpapvKu U3YUEHHBIX (YHKIIHIA;

OIMHUCHIBATH IO TPA(PUKY U B POCTEHIITNX
ciy4asx mo gopmysie NoBeJeHUE U
CBOICTBa (PYHKINI, HAXOAUTH MO TpaPuKy
GyHKIIMY HAaOONbIIIME U HAUMEHBIIIHE
3HAYCHUS;

CTPOUTH 3CKU3 rpadrka GyHKIINH,
yIIOBJIETBOPAIOIIEH MTPUBEICHHOMY HabOPy
yCIIOBUH (IPOMEXKYTKH
BO3pacTaHus1/yObIBaHUS, 3HAUEHHE (PYHKIIMU
B 33JIaHHOM TOYKE, TOYKU IKCTPEMYMOB,
ACHMIITOTHI, HYJIU QYHKIIMH U T.1I.);

peliaTh ypaBHCHHSI, TPOCTCUIITHE CHCTEMBI
ypaBHEHUH, UCIIONB3Ysl CBOMCTBA () YHKIIHIMA
U UX rpa)uKoB.

B noBcenHEBHOM )KU3HU U NIPY N3yYECHUH
JPYTrux y4eOHBIX MPEIMETOB:

— ompeAensaTh No rpadukaM M HCIOJIb30BaTh
JUIsl pelIeHus] NPUKIaAHbIX 3aa4 CBOKCTBA
pEaIbHBIX MPOLIECCOB M 3aBUCUMOCTEU
(HaubomnpIIie W HAMMEHbIINE 3HAYEHUS,
OPOMEKYTKH BO3pacTaHus U  yObIBaHHS
(GYHKIIUHU, POMEXYTKH 3HAKOMOCTOSHCTBA,
ACUMITOTBI, IEPUOJ U T.IL.);

— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKON CUTYAINH;

— ompenensATh MO rpadukaM IpocTerine
XapaKTEPUCTUKHU MIEPUOANYECKUX
OpolieccoB B OHMOJNOrMHM, HSKOHOMHUKE,
MY3bIKE, PaJUOCBS3M M Jp. (aMIUIUTYyAa,
HNepUoA U T.11.)




B nosceonesnoii srcusnu u npu
uzyueHuu opyaux
npeomemos:

- OIPENENATh 0 TpaduKam
CBOMCTBA peajibHbIX
MPOLECCOB U 3aBUCHMOCTEN
(Hambonpiue u
HAaMMEHbIIINE 3HAUECHUS,
IPOMEKYTKH BO3pacTaHUs
1 yOBIBaHMS, TPOMEKYTKH
3HAKOIOCTOSIHCTBA | T.I1.);

- UIHTEPIIPETUPOBATh CBOMCTBA
B KOHTEKCTE KOHKPETHOM
ITPAKTHYECKON CUTYallNH

Texcmoevie
3a0auu

Pemarts HEC10KHBIE TEKCTOBBIC
3a/la41 Pa3HbIX THUIIOB,
— AaHAJIM3HUpPOBATh YCJIOBHUC

3ajauu, npu
HEOOXOAMMOCTH  CTPOUTh
IS ee pelieHus

MaTeMaTHYECKYI0 MOJIEIb;

— TOHMMAaTh W HCIOJIb30BATh
JUIsL  peuieHus  3ajadu
uH(pOpMaLIHIO,
MPEACTaBICHHYI0O B BHUJE
TEKCTOBOM M CHUMBOJIbHOMN
3allMCU, CXEM,  TaOJIHII,
IUarpamm, rpaduKoB,
PUCYHKOB;

— JIeMCTBOBATH IO AJTOPUTMY,
coJiepXalieMycsi B yCIOBUHU
3a/1auu;

— HCHOJIb30BaTh JIOTUYECKHUE
paccyXJIeHUs MPU PeLICHUN
3a/1a4u;

— paboTaTh C U3OBITOYHBIMHU
YCIOBUSIMU, BBIOMpass U3
BCE uHpOpMaIHH,
JaHHBIE, HEOOXOUMBIE NIJIs
pelieHus 3a/1a4u;

— OCYIIECTBIIATh HECIIOKHBIN

nepedop BO3MOYHBIX
pelICHUH, BBIOUpAs U3 HUX
ONTHMAIIbHOE 1o
KPHTEPHUSIM,
chopMyIHPOBAHHBIM B
YCJIOBHU;

—  aHAJM3UPOBAThH "

VHTEPIPETUPOBATH

Pematp 3aaun pa3HbIX THIIOB, B TOM YHCIIE
3a/1a4y¥l MOBBIIIIEHHON TPYIHOCTH;

BBIOMpATh ONTHUMAJIBHBIA METOJA PEIICHUS
3aJ1a4¥, paccCMaTpHUBas pa3IMYHbIC METO/IHI;
CTPOUTh  MOJENb  pEIICHHUS  3aJauH,
MIPOBOANTH JI0KA3aTEIbHBIE PACCYKICHUS;
pemaTte 3amauyu, TpeOyromue mnepedopa
BapHAHTOB, NPOBEPKH YCIOBUM, BBIOOpA
ONTUMAIILHOTO Pe3yJbTaTa;

aHAIM3UPOBATh W HMHTEPIPETHPOBATH
pe3yNIbTaThl B KOHTEKCTE YCIIOBUS 3aJauH,
BBIOMpATh PEIICHUS, HE MPOTHBOPECYAIINE
KOHTEKCTY;

NEPEeBOJUTh,  TPU  PEIICHUW  3aJauu
nH(opMaIio U3 OJHON (GOpPMBI B IPYTYIO,
UCTIONIb3YSl TIPpU  HEOOXOJIUMOCTH CXEMBI,
TaOJIUIIBI, TPAQUKHU, TUATPAMMBI,

B noBcenHEBHOM )KU3HU U NIPU U3yYECHUH

JOPYTUX MPEIMETOB:
pelaTh NPaKTUYECKUE 3aJa4d U 3aJa4u U3
IPYrUX MPeIMETOB




MOJIyYEHHBIE pEUIEHUS B
KOHTEKCTE yCIIOBUS 3a/layH,
BbIOMpATh  pelIeHusi, He
MIPOTUBOpPEYALIIE
KOHTEKCTY;

pemiath 3a/1a4u Ha pacyeT
CTOUMOCTH MOKYTIOK, YCIIYT,
MOE3/0K H T.II.;

peniaTh HeCJIOKHbIE 3a]a4H,
CBSI3aHHBIE C JI0JIEBBIM
Y4acTHEM BO BJIaJICHUU
(bupmMoii, IpeanpUsSTHEM,
HEJBM)KHUMOCTBIO;

pemiarh 3a/1a4u Ha MPOCThIE
MPOLICHTHI (CUCTEMBI
CKUJIOK, KOMHCCHH) U Ha
BBIYHCIICHUE CIIOKHBIX
MPOLIEHTOB B PA3JIMYHBIX
CXEMax BKJIAJ0B, KPEIUTOB
Y UTIOTEK;

pemath NpakTUYeCKue 3a1a4H,
TpeOyroIue
MCIOJIb30BAHUS
OTpUIIATENIbHBIX YUCEII: Ha
ofpeiesieHne
TEMIEPATypbl, HA
OIIpEZIEIIEHNE TI0JI0KEHHUS
Ha BpeMEeHHOU ocH (10
Halieu 3psl U mocne), Ha
JBIYKEHUE JIEHEKHBIX
cpeacTB (Mpuxoa/pacxon),
Ha olpeziesieHue
TJ1yOUHBI/BBICOTHI U T.I1.;

UCIIOJIb30BATh ITOHATUE
macurrada a1 HaX0XKICHUS
PacCCTOSIHUU U JUIMH HA
KapTax, TIaHaX MECTHOCTH,
IIaHaX MOMEIICHUH,
BBIKpOKax, MpH paboTe Ha
KOMIIBIOTEpE U T.II.

B noeceonesnoii scuznu u npu
usy4eHuu opyaux

npeomemoas:
— pemartb HECJIOKHBIC
MPAKTUIECKUE 3a/1a4H,

BO3HHUKAOIINUC B CUTyallUAX
IIOBCEIHEBHOM KU3HU

TI'eomempus

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHITHUSMHU: TOUKA,
npsiMasi, TNIOCKOCTh B
MIPOCTPAHCTBE,

OnepupoBaTh NOHATUAMU: TOUKA, IPAMas,
IUIOCKOCTb B IIPOCTPAHCTBE,
napajuieIbHOCTh U NEePIEHAUKYIISIPHOCTD
IPSIMBIX U INIOCKOCTEH;




NapajljIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh
OPSIMBIX U MJIOCKOCTEH;

pacrno3HaBaTh OCHOBHBIE BUJIbI
MHOTOTPaHHUKOB (TpU3Ma,
nUpaMKia, TPIMOYTOIbHBIN
napajuienenumnen, Kyo);

n300paXkaTh U3y4aeMble
(bUTypBI OT PYKH U C
NPUMEHEHHUEM MPOCTHIX
YEPTEIKHBIX NTHCTPYMEHTOB;

Jie7aTh (BBIHOCHBIC) TIOCKHE
YepTekHU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHHU3Y;

U3BJIEKaTh MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX
reoMeTpUUECKHX (hurypax,
MIpe/ICTaBIEHHYIO Ha
yeprexax U pUCyHKax;

npuMeHaTh TeopeMy Iludaropa
MIPU BBIYUCIICHUHT
AJIEMEHTOB
CTepEeOMETPUUECKUX PUTYDP;

HAXOJUTh IJIOIIAIN
ITOBEPXHOCTEN MPOCTEUILINX
MHOT'OTPaHHUKOB C
npuMeHeHneM GopMyiT;

HAXOJUTh IJIOIIAIN
MOBEPXHOCTEN MPOCTEUIIINX
MHOT'OTPaHHUKOB C
MpUMEHEeHUEeM (opMy.

B nosceonesnoii scuznu u npu
usy4eHuu opyeux
npeomemoas:

COOTHOCHUTH a0CTPaKTHBIE
reOMETPUYECKHE MOHSATUS U
(hakThI ¢ pealbHBIMU
KU3HEHHBIMHU 00BEKTAMU U
CUTYaIUSMH,

UCIIOJIb30BaTh CBOKCTBA
MPOCTPAHCTBEHHBIX
TreOMETPUYECKHUX PUTYD IS
pEIICHUS TUTTOBBIX 33124
IPAKTUYECKOTO
COJIEpP>KAHMSI;

COOTHOCHTD ILJIOIAI1
MOBEPXHOCTEN Te
OJIMHAKOBOM (hOPMBI
Pa3IM4HOIO pa3Mepa;

OPUMEHSTH JUIS peLIEHUS 3aa4
reoMeTpudeckue (haKThl, €CIU YCIOBUSL
IPUMEHEHMsI 3a/1aHbl B IBHOH opme;

pelaTh 3a/1a4M Ha HaX0KJICHUE
reOMETPUUECKUX BEJTMYMH 110 o0pa3LaM Uin
JITOPUTMAaM;

JIeN1aTh (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3
PUCYHKOB OOBEMHBIX (PUTYpP, B TOM YHCIIE
pHCOBaTh BUJI CBEPXY, COOKY, CTPOUTH
CEUeHUs] MHOTOI'PaHHUKOB;

U3BJIEKaTh, UHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALUIO O
reoMEeTpUYECKUX PUrypax,
MPEICTaBICHHYIO Ha YEePTEXKAX;

NPUMEHSTh FreoMeTpuyecKue (HakThl s
peleHus 3a1a4, B TOM YUCIIe
IpernoIaralouuxX HECKOJIbKO IIaroB
pelieHus;

ONKCHIBATH B3aUMHOE PACIOJIOKEHHUE MPSIMBIX
U IJIOCKOCTEH B MPOCTPAHCTBE;

(bopMynupoBaTh CBOMCTBA U MIPU3HAKK QUTYD;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPIKICHNUS;

BJIaJIeTh CTaHIAPTHON KiaccuUKaIen
IPOCTPAHCTBEHHBIX (GUTYD (MUPaMU/IbI,
IPU3MBI, TApaJIJIeNICUIIE b );

HAXOJUTh IJIOIIA U TOBEPXHOCTEN
Tr€OMETPUYECKUX TEJ C IPUMEHEHUEM
dopmyu;

BBIYHCIISITh PACCTOSIHUSA U YTJIbl B
IPOCTPAHCTBE.

B noBcenHEBHON )KU3HU U NIPU N3yYEHUH
JOPYTUX MPEIMETOB:

UCIIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX
buryp 115 pemeHus 3aa4 NpakTuYecKoro
Xapakrtepa U 3ajia4 U3 Ipyrux oodnsacrei
3HAHUM




OLIEHUBATh POpPMY

IPaBUIBHOTO
MHOI'OI'paHHHKA 110CJIE
CIIMUJIOB, CPE30B U T.II.
(ompenensiTe KONMYECTBO
BEpIINH, pedep U rpaHeit
MOJTyYEHHBIX
MHOT'OI'PaHHUKOB)

Bexkmopot u

OmnepupoBaTh Ha 06a30BOM

KoopOuHanul YPOBHE TMOHATUEM BEKMOp,
6 MOOYb sexmopa,
npocmpancme DPABCHCMBO 6EKMOPOS, Y20l
¢ MmexHcoy 8eKmopamiu,
CKansipHoe — npoussedeHue
6€KmMopos8,  KOJMUHEeapHbvle
8E€KMOPbl 8 NPOCMPAHCMEE;

Hcmopus OnnceiBath ornenbHble | — [IpencraBuars BKJIa]] BBIJTAIOIIUXCS
MAMEMAMUKY BBIJAIOIINECST PE3YIbTaThI, MaTE€MaTUKOB B pa3BUTHE MATEMaTUKHA U
MIOJIy4YECHHBIE B xozie WHBIX HAyYHBIX 00JacTel;
pPa3BUTHUSI MATEMATUKH Kak IIOHUMATh POJIb MAaTEMaTUKU B Pa3BUTUU

HAYKHU, Poccun
3HaTh IIPUMEPBHI
MaTEMaTHYECKUX OTKPBITUN
U UX aBTOPOB B CBS3U C
OTEYECTBEHHOMN u
BCEMUPHOW UCTOPUEH;
IIOHUMATh poib
MaTE€MaTUKA B Pa3BUTHUU
Poccun
Memoow [Ipumensars WU3BECTHBIEC Hcnons3oBaTh OCHOBHBIE METO/bI
Mamemamuxu METOAbl  INPU  PELICHUU JI0Ka3aTenbCTBa, IIPOBOAUTH
CTaHIapTHBIX JI0Ka3aTeJIbCTBO u BBITOJIHATh
MaTeMaTUYECKUX 3a/aY; OIIPOBEPIKEHHUE;
3aMedaThb u IIPUMEHATh OCHOBHBIE METOJBI PELICHUS
XapaKTepu30BaTh MaTeMaTUYECKUX 3a/1a4;
MaTeMaTU4YECKUE Ha OCHOBE MaTeMaTHUYECKUX
3aKOHOMEPHOCTH B 3aKOHOMEPHOCTEN B IIpUpPOJIE
OKpY’Karouien XapaKTepU30BaTh KPacoTy U COBEPIIECHCTBO
JEACTBUTEIIBHOCTH; OKPYXKalIIEro Mupa U IPOU3BEICHUMN
NIPUBOJUTH MIPUMEPHI UCKYCCTBA;
MaTeMaTUYECKUX NPUMEHATh  IPOCTEUIIHE  IMPOrPAMMHBIE
3aKOHOMEPHOCTEN B cpencTBa " AJIEKTPOHHO-
IIpUpoOAEC, B TOM UHCIIE KOMMYHHUKAIlHUOHHBIE CHUCTEMBI pu

XapaKTepU3YIOLIUX KPacoTy
" COBEPLIEHCTBO
OKpYXaroUulero  Mupa U
IIPOU3BEICHUN NCKYCCTBA

PCUICHUHN MAaTCMAaTUYCCKUX 3a1a4




Il. CoaepxaHue y4eOHOIro nmpeamMera

[ToBTOpenue kypca 7 -9 kiacca (UncnoBeie U OyKBEHHBIC BRIPAKECHHS. YIIPOIICHHE BBIPAKCHUI.
VYpaBuenus. Cucremsl ypaBHeHUil. HepaBeHcTBa. DneMeHTapHbIC QYHKINH.
1.OneMeHTBI TEOpUU MHOXKECTB U MATEMATUYECKOH JIOTHKH.
KoHneuHoe MHOKECTBO, 2JIEMEHT MHOXECTBA, IOIMHOKECTBO, IIEPECeUCHNE U 0O bEANHEHIE MHOXKECTB,
YHCIIOBbIE MHOXECTBA HA KOOPJMHATHON MPSAMOMN, OTPE30K, HHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOUKOIA,
rpaduuecKoe MpeaCTaBICHHEe MHOXECTB Ha KOOPAMHATHON TNIOCKOCTH. Y TBEpKACHUE (BBICKa3bIBAHUE),
OTpUILIAHUE YTBEP>KICHMsI, UCTUHHBIE U JIOXKHBIE YTBEPXKIEHUS, CII€ICTBUE, YACTHBIH ciay4ail o0Iiero
YTBEPKACHUS, KOHTPIPUMED, JOKA3aTEIbCTBO.

2.Yucna 1 BeIpaXKeHUs
Kopenp N-ii crenenu u ero csoictBa. IloHsTHe mpenena 4uciIoBOM mocienoBaTelbHOCTH. CTENEeHb C
JeMCTBUTENbHBIM [10Ka3aTelleM, CBOMCTBA cTeNeHU. JIeficTBUS ¢ KOpHAMU HaTypajlbHOW CTENEHH U3 Yucell,
TOXKIECTBEHHBIE TPEOOPa3OBaHMs BBIPAKECHUH, BKIIOYAIOMIMX CTeNeHH W KopHu. Jlorapudm uyucna.
JlecaTuuHble W HarypaibHble Jjorapudmbl. Yucno e. Jlorapudpmuueckue toxxaecrsa. J[leiictBus ¢
norapupMamMH  YUCeN; MPOCTeHmme mnpeoOpa3oBaHUS  BBIPAKEHUH, BKIIOYAONMX  JIOTApU(MBL
N300pakeHre Ha YMCIOBOM MPSAMON LENbIX M PALMOHAIBHBIX YMCEN, KOPHEH HaTypalbHOH CTENeHH U3
gucen, JiorapuMoB umcen. TpuroHoMeTpudeckas OKpYKHOCTb, paguaHHas mepa yria. CHHyc, KOCHHYC,
TAQHT€HC, KOTAHI'€HC MPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO M CIEJCTBUS M3
Hero.3Ha4yeHus1 TpuroHomerpuueckux Gpyukmuit as yraos 0°, 30°, 45°, 60°, 90°, 180°, 270° (0% ;E;%;. ...
®opmyIibl IPUBEICHHUS, CIIOKEHUS, (POPMYJIbI ABOMHOTO U MOJIOBUHHOI'O yrJa.

3. YpaBHEeHHS U HEPABEHCTBA
VYpaBHeHus ¢ ogHOU nepemeHHoM. [Ipocreiiue nppaunonanbHble ypaBHeHMs. Jlorapupmuueckue u
nokasatenbHble ypaBHenus Buaa loga(ox+ c) = d,a™* ¢ = d (rme d MoXkHO NpeaCTAaBUTE B BUJIE CTETICHH C
OCHOBaHHEM & HPPaLMOHATIBHBIM [TOKa3aTeeM) U uX pelneHus. TpuroHoMeTpruyeckue ypaBHeHuUs! Buja Sinx
=4, CosX = a, tgX = a, rae a — TabJMYHOEe 3HaYeHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (QYHKIUH, U
ux pemenus.HepaBenctBa ¢ onHoit nepemenHoi Bua 10ga X <d, 8*< d (re d MOXKHO NpeICTaBUTh B BUJIE
CTerneHu ¢ ocHOBaHueM a).HecnoxHbie pallnoHabHbIE, TIOKa3aTelIbHbIe, TOrapu(pMUIECKHIE,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA M UX CUCTEMBbI, IPOCTEUIIINE UPPALIMOHAIbHBIE YPABHEHUS U
HepaBeHCTBa.MeTos nHTepBanoB. ['paduyeckue MeTo/Ibl pelieHus ypaBHEeHH 1 HepaBeHCTB. Perienue
YpaBHEHUI U HEPABEHCTB, COJAEPIKAIINX IEPEMEHHYIO 110/ 3HAKOM MOAYJIsS. Y paBHEHUS, CHCTEMBI
YPaBHEHHUH C TapaMeTPOM.

4. Oynkuun
[Tonsarue Gpynkuu. Hynn QyHKIMM, IpOMEXYTKH 3HaKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbonbiee u
HauMeHblIee 3HaueHus: pyHkuuu. [lepuoanunocts pyHkunu. YETHOCTH M HEUETHOCTD (DYHKIUH.
CreneHHas, noka3aTenbHas U Jjorapugmuyeckre GyHKIMU; uX cBoicTBa U rpaduku. CiiokHble QYHKINU.
Tpuronomerpuieckue GyHKIUH Y = COSX, Y = Sin X, Y = tg X. ®ynknus y = ctg X. CoiictBa u rpaduku
TPUTOHOMETPHUYECKUX (PYHKIUN. APKKOCHHYC, apKCUHYC, apKTAHT'€HC YUCIIa, apKKOTAHTeHC YHCIA.
OOpaTHbIe TpUrOHOMETpUYEeCKUEe PYHKIINH, X cBOMcTBa U rpaduku. [IpeodbpazoBanus rpadukoB GyHKIHIL:
C/IBUTU BJIOJIb KOOPAMHATHBIX OCEH,PACTKEHUE U CIKATHE, CHMMETPHS OTHOCUTEIBHO KOOPAMHATHBIX OCEH
1 Haydaja koopauHart. ['paduku B3auMHO 00paTHBIX (QYHKIUH.

5.BBenienne. AKCHOMBI CTEPEOMETPUHN U X CIIEJICTBUS

[IpencraBnenue pasgena reomeTpun — crepeoMeTpur. OCHOBHBIE TOHATHS CTEPEOMETPUHU. AKCHOMBI
CTEpEOMETPUUM U HX  CIEACTBUA. MHOTrOrpaHHUKU: KyO, mapajulesenunes, MNpsIMOYToJbHBIH
napajuleJienuIe], npu3Ma, npsMas Ipu3Ma, IpaBuibHas NpU3Ma, NHUpaMuia, IPaBUIIbHAs NUpaMUia.
MopennpoBaHre MHOTOIPAHHUKOB U3 PAa3BEPTOK M C MMOMOIIBI T€OMETPUYECKOTO KOHCTPYKTOPA.

6.ITapamienbHOCTh MPSIMBIX U IJIOCKOCTEH

[Tepecekatomuecs,, napauielbHble M CKpeLIMBaroIuecs NpsMele B mpocTtpaHcTBe. Knaccuduxanms
B3aUMHOI'O PpACIIOJOKEHUsS JBYX HpPsAMBIX B MNpocTpaHcTBe. [Ipu3HAK CKpEIMBAIOIIUXCSA IPAMBIX.
[TapannensHoCcTh HPAMOM M IUIOCKOCTHM B mpocTpaHcTBe. Kitaccudukanus B3aMMHOIO paclojoKeHUs
IPsAIMOM U IIOCKOCTH. [Ipru3HaK napauieIbHOCTH IPSIMOM U TNIOCKOCTHU. [lapajieabHOCTh ABYX MIIOCKOCTEM.



Knaccudukanuss B3auMHOTO pPacHoOJIOXKEHHS [JBYX IUIOCKOCTeW. Ilpu3Hak mapajuienbHOCTH —ABYX
rockoctell. [Ipu3Haky napamienbHOCTH ABYX MPSIMBIX B IPOCTPAHCTBE.

7.JleprieH IUKYIIPHOCTD NPSIMBIX U MIJIOCKOCTEHN

Yron Mexay npsMbIMH B INpocTpaHcTBe. llepnenaukynspHOCTh npsmbIX. [lepneHauKynsipHOCTb
npsiMoid M mockoctu. llepneHaukymnspHblenpsMble B IpocTpaHcTBe. lIpu3HaK NepHeHAUKYISIPHOCTH
npsMol W 1wiockoctu.Teopema O NOpsAMOM, NEPHEHAUKYJISIPHOM K  IIOCKOCTH.OPTOroHajdbHOE
npoekTupoBaHue. [leprneHauKymnsp 1 HaKJIOHHasA. YT0JI MEXAY MPAMON U TJIOCKOCThIO.PaccTostHue OT TOUKu
0 TUlocKocTU. TeopeMa o Tpex nepneHaukyiaspax. Pemenue 3agad./[Byrpanssiii yrois. Ilpusnax
MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEW. JIMHEWHBIA yros IBYrpaHHOro yria. lleprneHaukynspHOCTb
mockocteil. [Ipu3Hak neprneHauKyasspHOCTH JIBYX IIOCKOCTEH. PaccrosiHue Mexay TOYKaMH, IPSIMBIMU U
IJIOCKOCTAMU. 1IpsAMOYTroIbHBIN NapalIenenues.

8.MHoOrorpaHHUKH

MHororpanHsl€e yribl. Bellykiible MHOTOIpaHHHMKHM U UX CBOMCTBA. IIoHATHE MHOTrOTpaHHHKA.
IIpusma. Ilupamuna. IlpaBunpHas nupamuna. YcedeHHas nupaMuaa. Pelienue 3anad Ha nupamMuny.
CummMmertpus B npoctpaHcTBe. [loHATHE NpaBUIbHBIX MHOIOIPAHHUKOB. DJIEMEHTbl CHMMETPHUH NPAaBUIbHBIX
MHOrOrpaHHuKoB. [IpaBunbHbIe MHOrOrpaHHUKH. Pemenue 3anau.

9. BekTopsI B IPOCTPaHCTBE

Bekropel B mpoctpancTBe. CloXKeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHME BEKTOpPAa Ha YHUCIIO.
Komnunaeapaple W KOMIUIaHapHBIe BeKTOpbl. Komrutanapueie BekTOpbl. [lpaBuio mapamienenumena.
Pa3znoxxeHne BeKTOpa 1o TpeM HeKOMJIaHapHBIM BekTopaM. Pemenue 3anay. [lapamiensHslit mepeHoc.

10.IToBTOpEHNUE
I1l. TemaTnueckoe NJIaHMPOBaHHE

«MaTeMaTHuKa»
MOIYJIb
«AJaredpa u Hayaj1a MaTeMaTH4YecKoro anaiausza» 10 kiaacc

e Koua-
n/_n Ha3Banue Tembl | BO Buabl yueOHoOI 1eATEIbHOCTH
4acoB
[ToBTOpEHNE OCHOBHBIX TEOPETUUECKUX MOJOKEHHUMN B
ToBTOpenue KaXJ0M TeEME, pACCMOTPEHHUE 3a/1a4 HA IPUMEHEHNE ITUX
1 Kypca anreoper | 16 TTOJIOKCHUH,
7-9 knaccos pelLIeHNEe CUCTEMBI YIIPAXKHEHUN [J11 BOCCTAHOBJICHUS
MPAKTUUYECKUX YMEHUMN 3a Kypc anreOpnl 7-9 KI1acchl.
I'nasa 4.
JleiicTBHTEIBHBI JlaBaTh orpeiesieHue U MPUBOAUTH PUMEPHI
e yncaa. apu(pMETUYECKUX KOPHEH HATypaJbHOW CTENEHHU.
Crenens ¢ [IpumeHnsTh paBuna JEUCTBUN C
AENCTBHTEILHEL paarKazaMu, BEIPKEHUSIMH CO CTETICHSIMU C
M IMoKa3aTejieM
palMOHAJIbHBIM MOKA3aTEJIEM ITPU BBIUUCIICHUAX U
OcHoOBHas 11eNb — N
2 0GOGIUTS 1 11 npeoOpa3zoBaHusIX BeIpakeHuil. Haxonuts cymmy
CHCTEMATH3MPOBAT OeCKOHEYHOU yOBIBAIOIIECH T€OMETPUUECKON MPOTPECCUH.
b SHAHWA O [TepeBoanTh OECKOHEUHYIO IEPUOIUYECKYIO TPOOH
JCHUCTBUTCIBbHBIX 6 I[
S— B 0OBIKHOBEHHYI0. Jl0Ka3bIBaTh TOKJECTBA, CONEPKALIE
cpopMEpoBaTH KOPEHb C JICVUCTBUTEIbHBIM
IIOHATHUEC CTCIICHU C IIokKazsarteJjicm.
JIEHCTBUTEIBHBIM




oKasaTelieM;
HAYy4YUThb
MIPUMEHSTh
omnpeaeeHus
apupMETHICCKOTO
KOpHS U CTETCHH, a
TaK)Ke UX CBOMCTBA
npu

BBIIOJTHEHUH
BBIUMCIJICHUN U

npeoOpazoBaHUU

BBIPAYKEHUM

I'masa 5.

Crenennas o

P— ITo rpadukam cTeneHHBIX (YHKIMA OMUCHIBATH UX
OCHOBHAs LIe/Tb — CBOMCTBa (MOHOTOHHOCTb, OTPaHUYEHHOCTb, YETHOCTh U
06061UTH U HEUYETHOCTD).

CHCTeMATH3UPOBAT Crpouts cxeMaTu4ecku rpaduk CTENEHHON (YHKIIUU B

b U3BECTHBIC U3
Kypca anreopsl
OCHOBHOM ITKOJIBI
CBOMCTBA
(GYHKLUI; U3YYUTD
CBOMCTBa
CTETICHHBIX

3aBUCUMOCTH OT MPUHAJJICKHOCTH NTOKA3ATEINs CTEIICHU
(x

MHOECTBY LIEJIBIX YHCEIT) U IEPEUUCTATh UX CBOKCTBA.
BrinonasaTs npeobpazoBanus rpaKoOB CTENEHHBIX
GyHKIUN: TapauienbHbIN TepeHoc.

byHKIHIT 1 13 [IpumMeHsaTh cBOMCTBA CTENIEHHON (QYHKIIUU MTPU PEIICHUN
HAy4IHTh PUKJIAIHBIX 3a7a4.
TPUMCHATE WX TIpH OnpenensTh SBiseTcs i QyHKINST 00paTHMOH.
peHICHUun
ypaBHeHii 1 AHanmu3upoBaTh NMOBeACHUE QYHKITUN HA PAa3THIHBIX
HEPABEHCTB; y4acTKax 00JIaCTH ONpe/eeHus.
chopmuposath Pacmo3naBaTe paBHOCHIIbHBIE TIPe0Opa3oBaHUs,
HorTHe TIPUBOISIIIINAE K
PaBHOCUJIBHOCTH p .
ypaBHEHH, yYPaBHEHHUIO - CIIEZICTBHIO. Pemates npocTeiiime
HEPABEHCTB, HppalrOHAJIbHBIC
CHCTEM ypaBHEHHI ypaBHEHMS.
n
HCPaBCHCTB.
ITo rpadukam nokaszarenbHON (GYHKIIUN OTIMCHIBATH X
CBOMCTBa (MOHOTOHHOCTH, OTPAaHUYEHHOCTH, YETHOCTH H
nasa 6. HEYETHOCTb ). )
Moxa3aTelsHast Pa3bsacHATH CMBICI ITePEUYHMCIICHHBIX CBOWCTB.
dynKIus AHaM3upoBaTh MOBEACHUE QYHKIIUN HA Pa3TUIHBIX
OcHoBHas em» — ydacTKax 00JIaCTH OINpe/eeHuUs.
VSYHHTE CBONCTEA Pemate mpocTeiiime moKa3arelbHbe YPaBHEHHS U
II0Ka3aTCJIbHOU
FAT— 11 HEPABEHCTBA U UX CHCTEMBI. PermaTh moka3aTeabHbIC

HAay4YuThb pCIlaThb
MOKa3aTeNbHbIE
ypaBHEHUS U
HEpaBEeHCTBA,
CHUCTEMBI
MOKa3aTeIbHBIX
YpaBHEHUH.

YPAaBHEHHMs METOAOM Pa3JI0KEHHSI HA MHOXKHUTEIIH,
3aMEHOW MEPEMEHHOM, , C UCTIOJIb30BAHUEM CBOMCTB
(GYHKIIM, pemaTh ypaBHEHUS , CBOISIIINECS K
KBaJIpaTHBIM.

Pacrio3naBath U cTpouTh rpaduKy MoKa3aTeaIbHON
(YHKIMH, U3y4aTh CBONCTBA (PYHKIIMH IO TpaprKam.
PopMyIMpoOBaThH

TMIOTE3Yy O KOJIMYECTBE KOPHEH YPaBHEHUM, COAEPKAIUX




MOKa3aTeIbHYI0 (DYHKIHUIO , U IPOBEPSTH UX.

BrimonusaTe npeodpazoBanus rpaduKoB MOKa3aTeIbHON
(YHKIIMH: TapaieNbHbBIN epEeHOoC, PACTHKEHUE(CKATHE)
BIOJIb

OCH OpJIMHAT.

I'naBa 7.
Jlorapugmunueck
ast pyHkums
OcHoBHas 11eNTb —
chopMHUPOBATH
MOHSTHE
sorapudmMa Jucia;
HAY4YUTh
MPUMEHSTh
CBOICTBa
sorapu(MoB TpH

BrimonusaTe npocTeifiue npeodpazoBaHus
JorapuMUYECKAX

BBIPOKECHUI C UCITOJIb30BAHUEM CBOWCTB JIOTapU(MOB.
o rpaduxy norapudmudeckoit GyHKIIMH OMUCHIBATD €€
CBOMCTBA. Pa3bsCHATH CMBICII IEPEYNCIECHHBIX CBOMCTB.
Pemate npocreiinme gorapupMuiyeckue ypaBHEHUS U

perenu 15 HEPaBEHCTBA.
YPaBHEHHH; Pacno3naBaTh rpaduku U CTPOUTH Tpaduk
HU3Yy4YUTb CBOMCTBA JIOF&pH(bMH‘IGCKOfI
norapuMUIECKOM
(GyHKIMH U (bYHKHI/II/I.
HAY4HT Bemomnuares npeodpazoBanus rpaduka jorapuMuUIecKon
TIPHMCHATD CC (yHKIMH : mapauleNbHbli nepeHoc. IIpuMeHsaTs cBolicTBa
CBOMCTBA IIpU
B— GYHKIIUU TIPU PEIICHUU TPUKIIAIHBIX 3a]1a4.
norapu(pMUIECKUX
YpaBHEHUH U
HEPaBEHCTB.

[TepeBouTh rpagyCHYIO MEpPY B paMaHHYIO U 0OpaTHO.
I'iaBa 8. Haxoauths Ha OKpY>KHOCTH TIOJI0KEHHUE TOUKH,
Tpuronomerpuy COOTBETCTBYIOMIECH
eCKHE (POPMYILI JAHHOMY JE€HUCTBUTENLHOMY YKCTy. HaxoauTs 3HaKH
OcHoOBHAas 1IETh — o
chopMupoBaTh 3Ha4CHUH
TOHSATHS CHHYCA, CHHYCa, KOCUHYyCa , TAaHIeHCa Yucia. BeIIBIATE
KOCHUHYCAa, 3aBUCUMOCTDB
TaHrerca, MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM OJIHOTO U TOTO
KOTaHI'CHCa 4ucjia,
— Ke yria.
IPHMEHST 16 [IpuMeHsTh JaHHBIE 3aBUCUMOCTH JIJIs1 IOKa3aTeIbCTBa
opmysr ToxaecTBa. [I[puMeHsTh Mpu IpeoOpa3oBaHUsIX U
TPUTOHOMETpHH BBIYUCIICHUSX
JJIs1 BBIYUCIICHUSA o
SHAueHHiT TPHTO (bopMyIIbI CBSI3U TPUTOHOMETPUYECKUX (DYHKITUN
HOMCTPHUYCCKHUX ITPOTHUBOITIOJIOKHBIX YTJIOB, (bOpMyJIBI CJIOXKCHUA ,
ynxunii n dbopmybl
BBITIOJIHEHUA )
npeobpasoBaHii JIBOMHBIX U TIOJIOBUHHBIX YTIIOB, (POPMYIIBI TPUBEIACHUSI.
TPUrOHOMETPHHUECK [IpuMeHATh Bce U3yUeHHbIE CBOMCTBA U (hOPMYJIBI TIPU
UX BBIPAXKEHUN. peleHnn

MIPUKJIAJIHBIX 3a]1a4.
I'naga 9. Haxonuts apkcuHyc, apKKOCUHYC M apKTaHT'€HC YUCIIa,
Tpuronomerpuy IPaMOTHO

KM

;;aB:’leHm 15 dbopmynupys onpeaesieHuE.
OCHOBHAS LIETb — [TpumensaTs GopMyIIBI 711 HAXOXKICHUS KOpHEH
copMUpOBaTH MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN. Y METh




YMEHHE pPEIIaTh
MpocTenIne
TPUTOHOMETPHUUECK
V€ YpaBHECHUS,
O3HaKOMHTBH C
HEKOTOPBIMU
pueMaMu
peleHns
TPUTOHOMETPUUECK
UX YPaBHEHUHU.

pemaTh

TPUTOHOMETPHUYECKNE YPABHEHUS: IMHEHHbIE

OTHOCHUTCIIbHO

CHUHYCa, KOCMHYCA4, TAHI'CHCA yTIJId, CBOAAIINUCCA K

KBaApaTHbBIM H

APpYIrum aJIFC6paI/I‘{CCKI/IM YPAaBHCHUAM IIOCJIC 3dMCHBI
nepeMeHOﬁ, CBOAAIINCCA K TPUTOHOMCTPHUYICCKUM

ypaBHEHUSIM
M0CJIEC Pa3JI0KEHUsI HA MHOKHUTEIH.

8 IloBTOpEHHE
Hrtor 102
(0)

KonTpomasnsie padotsr: 8 yacos + 1 JIKP B popmare EI'D

TemaTnueckoe NJaHUPOBAHUE

MOOVJIL «l eoMeTpUus

Ne m\nm
HaunmenoBanue Tembl Kon-Bo yacon
1 Beenenne. AKCHOMBI 4
CTEPEOMETPHUM M UX CJIeICTBUS
2 I'nasa 1. [lapanieabHoCTh 154 (14+1)
NPAMBIX M IVIOCKOCTEH
2.1 KontposnbHas padora Ne 1. 1
Tema: «[TapannenbHOCTh MPSAMBIX,
IPSIMOM U TITIOCKOCTI.
2.2 Kontponbhas padora Ne 2. Tema: 1
«ITapannenbHOCTh TIIOCKOCTEM.
3 I'naga 2. [lepneHaNKYJISAPHOCTD 174 (16+1)
NMPSMBbIX U IVIOCKOCTEH.
3.1 Konmponvnas paboma Ne 3. 1
Tema: «llepnenouxynaprocmo
NPAMBIX U NIOCKOCEN ).
4 I'aasa |11. MHOrorpaHHuku 18u(17+1)
4.1 Konmponvuas paboma Ne4. Tema: 1
«Mnozocpannuxuy.
5 TI'nasa \V. Bekmoput ¢ 9u(8+1)
npocmpancmee (9 u).
5.1 Konmponvnas paboma Ne 5. 1
Tema: «Bekmopul 6
NPOCMpancmeey
6 IloBTOpEHHE Su (4+1)
Hmozo6as koumpoavhas paboma 1

HUToro uacos

684




JlanHblii BapuanT paboueil mporpaMMbl 00€CTIeYeH:

— IIporpammer o6meoOpazoBaTenbHbIX yupexaenuin ['eomerpust 10-11 kmaccel. CocraButens: T.A.
BypmuctpoBa. Mocksa «IIpocsenienne», 2018 rox;

— IIporpammsl 061e00pa3oBaTeNbHBIX YUpeKAeHH AnreOpa 1 Hayaia MaTeMaTH4ecKoro aHaimza 10-
11 xnaccsl. CocraBurens: T.A. Bypmucrposa. Mocksa «IIpocsewienuey, 2018 rox;

— Komsrun F0.M., M.B. TkauéBa. u ap., M.: [Ipocsemienue, 2016 r. «Anredpa u Hayana

MaTeMaTH4ecKoro aHaiauza 10xmaccy;

— Teomerpus. YueOnuk mis 10-11 kmaccoB o0meodpazoBarenpHbix opranusanuid. /JI.C. AtanacsH, B.
@. byrysos, C.b. Kagomues u ap. / «IIpocBemenne». Mocksa. 2018 T.

3JIeKTPOHHBIMH pecypcaMu:
1. ®enepanbHbIN TOCYIapPCTBEHHBIM 00pa30BaTEbHBIN CTaHIAPT (O(DUIIMATIEHBIN
caiit) http://standart.edu.ru/
2. ®I'OC (ocHoBHOE 001ee oOpa3oBanue) http://standart.edu.ru/catalog.aspx?Catalogld=2587
3. IlpumepHas ocHOBHAasi 00pa3zoBaTeIbHast IPOrpaMma 00pa3oBaTeILHOTO
yupexaenushttp://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-
obshhego-obrazovaniya-3/
4. [IpumepHbIe IPOrpaMMBbl IO y4eOHBIM IIpeIMeTaM
(matemaruka) http://standart.edu.ru/catalog.aspx?Catalogld=2629
5. T'moccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230
6. 3akoH P® «O06 obpazoBanumn» http://standart.edu.ru/catalog.aspx?Catalogld=2666
7. KoHuenius 1yXxoBHO-HPABCTBEHHOTO Pa3BUTHS U BOCIIUTAHUS JTMUYHOCTH IpaTaHUHA
Poccunhttp://standart.edu.ru/catalog.aspx?Catalogld=985
8.Konnenuus pyHaaMeHTaIbHOTO Apa CoJlep:KaHus 001Iero
obpasoBanwus http://standart.edu.ru/catalog.aspx?Catalogld=2619
9. Buneonekiuu pa3paborunkoB crangaptos http://standart.edu.ru/catalog.aspx?Catalogld=3729
10. Caiit uznarensckoro neaTpa «Benrana-I"pad» http://www.vgf.ru/
11. Cucrema yueOHUKOB «AJTrOpUTM ycriexa». [IpumepHast ocHOBHast oOpa3oBareibHas IporpaMMa
obpasoBaTensHOr0 yupexaenus http://www.vgf.ru/tabid/205/Default.aspx
12. Tlporpamma no matemaruke (5-9 knacc). MU3natensckuii nentp «BenTtana-
I'padr»http://www.vgf.ru/tabid/210/Default.aspx
13. ®enepanbhblil moptan «Poccuiickoe obpazoBanue» http://www.edu.ru
14. Poccwuiickuii odieoOpa3oBarenbHbii mopran — http://www.school.edu.ru
15. ®enepanbublit nopran «MHGOpMaMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU B
obpazoBanum» http://www.ict.edu.ru
16. denepanbublii mopran «HenpepbiBHAs MOATOTOBKA MpemnoaaBarenei»http://www.neo.edu.ru
17. Beepoccuiickuii naTepHeT-nieacoper  http://pedsovet.org
18. Obpa3oBarenbHbIe pecypchl HHTEpHeTa (MaTemaTuka) http://www.alleng.ru/edu/math.htm
19. Caiit «neKkTpoHHBIC 00pa3oBaTebHbIE pecypcsi» http://eorhelp.ru/
20. ®enepanbHbIil HEHTP MUPPOBBIX 00pa3oBaTeIbHBIX pecypcoB Www.fcior.edu.ru
21. EnunHas koyutekius U poBbIX 00pa3oBaTeIbHBIX pecypcoB WWw.school-collection.edu.ru
22. Iopran «OTKpbITHIA Ki1acey http://www.openclass.ru/
23. TIpesenranuu mo BceM npeameram http://powerpoint.net.ru/
24. Caiit yunrens maremaruku E.M.CaBuenkohttp://powerpoint.net.ru/
25. Kapman gy matematrka http://karmanform.ucoz.ru/
26. [lopran «/IHEBHUK.pY»
27. Bujieoypoku 1o MaTeMaTHKe.
28. O6pasoBaTesbHad maaTdopma EFFOR.RU



https://www.google.com/url?q=http://standart.edu.ru/&sa=D&usg=AFQjCNG5eMXBA6R4Ep38zJb0Dgqu4j-pgg
http://standart.edu.ru/catalog.aspx?CatalogId=2587
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&usg=AFQjCNHGAPvpRqpYQhQSh2oCQxc8zvuyXw
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&usg=AFQjCNHGAPvpRqpYQhQSh2oCQxc8zvuyXw
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2629&sa=D&usg=AFQjCNHTRZ0HEnz1WMd-Nb2QNTWN-eCI6g
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D230&sa=D&usg=AFQjCNFbY5vl3CPdbZpCIRhikmlKkW-b3Q
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2666&sa=D&usg=AFQjCNE1NemumlGy-TQRyETYJHETYL_n0w
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D985&sa=D&usg=AFQjCNH9tjXM9higZJeXmQ_Y7Pe2choIgQ
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2619&sa=D&usg=AFQjCNHBX6MQiSPCwLmT0uT_V4sWi9g4kA
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D3729&sa=D&usg=AFQjCNESQPPfCvuxlUkoOACxFX4N_4nFVw
https://www.google.com/url?q=http://www.vgf.ru/&sa=D&usg=AFQjCNFYBRcBOh7axv2kkElDOWPXCkHfiw
https://www.google.com/url?q=http://www.vgf.ru/tabid/205/Default.aspx&sa=D&usg=AFQjCNFDnpct-0nAqQ5AGLPxaR48h736jQ
https://www.google.com/url?q=http://www.vgf.ru/tabid/210/Default.aspx&sa=D&usg=AFQjCNH5LR4NHkdwtxL0bsEaV7S3df36KA
https://www.google.com/url?q=http://www.edu.ru/&sa=D&usg=AFQjCNH4jEfRUR3uFYorIh81GfSgRfn4SA
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&usg=AFQjCNHoM3_3JzYpEeTFl7XPaOolK6VR5g
https://www.google.com/url?q=http://www.ict.edu.ru/&sa=D&usg=AFQjCNGwNZBMf82PLVWqTL_jCP73Vwc4SQ
https://www.google.com/url?q=http://www.neo.edu.ru/&sa=D&usg=AFQjCNE7cJjY7pDplyyhTUHT2159pB0AqQ
https://www.google.com/url?q=http://pedsovet.org/&sa=D&usg=AFQjCNE0x63yWSQyoE5CPqqWWVMXC7wyyQ
https://www.google.com/url?q=http://www.alleng.ru/edu/math.htm&sa=D&usg=AFQjCNH2NOwxumbHCzYDXP_j8kVqMkzQsA
https://www.google.com/url?q=http://eorhelp.ru/&sa=D&usg=AFQjCNEytZHZRKXLqYyBr4WpJDSUQfj8Ng
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&usg=AFQjCNFpaTSmSPhpqRSTWq5F7nd8J_YmFA
https://www.google.com/url?q=http://www.school-collection.edu.ru/&sa=D&usg=AFQjCNH27fGS3IKesvq7Z80icLDIEe9baQ
https://www.google.com/url?q=http://www.openclass.ru/&sa=D&usg=AFQjCNGj7eDkYQ6A_XQYkDLgC-DIlh6auQ
https://www.google.com/url?q=http://powerpoint.net.ru/&sa=D&usg=AFQjCNHBlKPoaq6N6IgCKv_wXHtaIv3big
https://www.google.com/url?q=http://powerpoint.net.ru/&sa=D&usg=AFQjCNHBlKPoaq6N6IgCKv_wXHtaIv3big
https://www.google.com/url?q=http://karmanform.ucoz.ru/&sa=D&usg=AFQjCNGlXzEGv9wun1R79hb4sa4Y4k0V1A
https://www.google.com/url?q=http://interneturok.ru/&sa=D&usg=AFQjCNFXxZKdJc_tfK6PfAG2Xt6Jqps4rw
https://www.google.com/url?q=http://effor.ru/about/31_plat&sa=D&usg=AFQjCNEbF0lJzJXbtaLE7VmqntfdiyczUw

