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ITosicHUTENBLHAA 3aNIHCKA

OOpazoBarenpHast mporpamMma mo anredpe st 10 kmacca (6a30BBI YPOBEHB) COCTaBIieHA HA

OCHOBE!

- OcHoBHas 00pa3oBarenpHas MporpaMmma OCHOBHOTO 061ero oopazosanust ' 5OY COIII

c.BacunbeBka

- [Iporpammsl 0011€00pa3oBaTenbHbIX yupexaeHud. Maremaruka. 5 — 11 knaccsl. M.:

IIpocsemenue, 2009

[IporpamMa mo maremaTtuke Ha 0a30BOM YpOBHE IpeaHAa3HAueHa JUIsi OOYYaIOIIMXCs CpeIHei

IIKOJIbI, HE MCHBITHIBABIIUX CEPhE3HBIX 3aTPyJHEHUIH HA MpeabAylleM YpOBHE OOyuYeHHS.

OOyyJaromuecs, OCYIIECTBISIONME OOydeHHEe Ha 0a30BOM ypOBHE, JOJDKHBI OCBOUTH OOIIHE

MaTeMaTUYeCKue YMEHHsI, HEOOXOAUMBbIE JIJIsl )KM3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM

OHH TOJIYYAIOT BO3MOXKHOCTh H3Y4YUTh IMPEAMET TIy0xke, ¢ TeM 4TOOBI B JallbHEHIIEM IIPH

HEOOXOIMMOCTH M3y4aTh MAaTEMATHKY ISl MPO(ECCHOHATHHOTO PUMEHEHHUSI.

[lenn ocBoeHMsI mMporpamMmbl 0a30BOT0 YPOBHS — 00€ClEeYeHHE BO3MOXHOCTH HCIHOJIB30BaHUS

MAaTEeMATHYECKUX 3HAHUM M yYMECHHHA B TIOBCEIHEBHON JXM3HH W BO3MOXKHOCTH YCIICITHOTO

OPOJODKEHUsT O0pa3oBaHMsI 1O  CHEHHMANBHOCTAM, HE CBSI3aHHBIM C  MPHUKJIAJHBIM

UCTIOJIb30BAaHUEM MAaTEeMAaTHKU.

Leabio TpOX0XKACHUS HACTOSIETO Kypca SBISETCS:

- OBJIaJIEHHEe CHCTEMON MaTeMaTHYeCKUX 3HAHUH M YMCHHM, HEOOXOIUMBIX ISl IIPUMEHCHHUS B

MPAKTUYECKON JeITeTbHOCTH, H3yYEHHS] CMEKHBIX AUCIMILINH, IPOIOJIKEHHS 00pa30BaHus;

- HHTEJJIEKTYaJIbHOE pa3BUTHe, (OPMUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY

JUTSI TIOJTHOLIEHHOM >KU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOUHOCTh MBICIIH, KPUTUYHOCTh

MBINUICHHS, WHTYHUIUS, JIOTHYECKOE MBIIIICHUE, 3JIEMEHTBl aJTOPHUTMHUYECKON KYIBTYPHI,

MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;

- ¢popmMupoBaHue mpeaAcTaBJeHHii 00 HWIESX W METOJaX MaTeMAaTHKH KaK YHHUBEPCaIbHOTO

A3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOACIUPOBAHUS SBIICHUH U MPOIIECCOB;

- BOCMUTAHUE KYJIbTYPhI IUIHOCTH, OTHOIICHUS K MATEMaTHUKE KaK K YaCTH OOIeUEIOBEYECKOM

KYJIbTYpbI, IOHUMaHUE 3HAYUMOCTH MaTeMaTHKU JJIs1 HAyYHO-TEXHHUECKOT 0 Iporpecca.

B xo7e ee MocTHKEeHUs penaoTes 3a1a4u:

1) cucremarusanusi CBEICHUNH O YHUCIAX; M3y4YE€HUE HOBBIX BHJIOB YHCJIOBBIX BBIPDAKEHUN U

(GopMyJI; COBEpIICHCTBOBAHWE TPAKTHYSCKUX HABBIKOB W BBIYHCIHTEIBLHOW KYJIBTYPHI,

pacliipeHre ¥ COBEpPIICHCTBOBAHHE aireOpandeckoro ammapara, c(GopMHpOBAHHOTO B

OCHOBHOI IIIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUIO MaTeMaTHICCKIX U HEeMAaTeMaTHIeCKUX 33134,

2) pacuipeHMe W cucTeMaTH3alus OOMIMX CBEACHUHW O (YHKIUAX, TMOMOJHEHHE Kiacca

M3y9aeMbIX (DYHKIHHA, WUTIOCTPAIHS IIHPOTH IPUMEHEHUsT (DYHKITUH T OITUCAHHS ¥ H3yYCHHS

pealbHBIX 3aBHCUMOCTEH;

3) 3HAaKOMCTBO C OCHOBHBIMH HICSIMH M METOJJAMH MaTEeMaTHIECKOTO aHAIIN3A.
Y4eOH0-MeToAMYeCKNH KOMILJIEKC

1.Mopakouu A. I'. Anre6pa u Hauyana MaTeMaTHYeCcKOro aHainusa. ba3oBblil ypoBens, 10-11

kiaccel.M.: MHemo3nHa,2009r. (yueOHHK U 33/1a4HUK)

2. MopaxoBnu A. I'. Anrebpa m Havanma ananm3a. KonTpombHbie paboter,l0 - 11. M.:

Mmuemosuna, 2009 r.

3. YuebHoe anekTpoHHOe m3gaHue. Maremaruka 5- 11 kmaccewl. [lpaktuxkym. [lox penakiueit

Hy6posckoro B.H., 2004.

4. Cnaém EI'D mo marematuke. MHTEpakTHBHBIE KOHTPOJIbHBIC M3MEPHUTEIBHBIC MaTEpUAIbI.

Mocksa. ®upma «1C»

5. NnTepaktuBHBIN Kypce moarotoBku k EI'D. Martematuka. MockBa. @upma «1C»



6. Bupryansnas mkona Kupmina u Medoaus. Penerutop nmo matemaruke. Mocksa. 2007 rox
7. IHTepakTHBHBIN Kypc. aireOpa 1 Havana aHanaza. Mocksa, 2006 rox

8. Ennuerit

roCcyAapCTBEHHBIN

OK3aMCH:

MarcéMaTHKa.:

KOHTPOJIbHBIC HU3MCPUTCIIBHBIC

martepuansl: 2010.- M.IIpocsemenue, CI16:pumman nznarensctBa «lIpocBemenne»

MarepuanbHO-TeXHUYECKHUE CPeICTBA /1JIsl peau3aliu NPorpaMmbl

1.HoytOyx
2.ITpoextop
3.Okpan
TpeOoBaHMsi K YPOBHIO NOATOTOBKH
Yucna u OnepupoBatb Ha 0a30BOM — C60000HO onepuposamv NOHAMUAMU.
8bIPAdCEHUA YPOBHE MOHSATHUSAMHU: 110 yenoe 4ucno, 0enuMoCms yucei,

YHCII0, IeTUMOCTD YHCEIL,
0OBIKHOBEHHAs! APOOb,
JecATUIHAs ApOo0b,
panroHaIbHOE YUCIIO,
npUOIMKEHHOE 3HAUYECHUE
qucia, 4acTh, 101,
OTHOILICHHE, TIPOLICHT,
HOBBIIIIEHUE U IOHM)KEHUE Ha
3aJJaHHOE YKCIIO IPOIICHTOB,
MaciiTao;

OTIepUpOBaTh Ha 6a30BOM
YpPOBHE MOHATHSIMHU:
Jorapudm yucna,
TPUTOHOMETPHUYECKAS
OKPYKHOCTB, IpayCcHas
Mepa yriia, BeIM4rHa yTJia,
3aJJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOMN
OKPY)KHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTAHT'€HC YTJIOB, UMEIOLINX
MIPOU3BOJILHYIO BETMYHHY;
BBINOJIHATH apUPMETHUYECKHE
JeMCTBUS C LENBIMH U
panroOHATFHBIMHU YUCIIAMH,
BBITOJIHATH HECIIOXKHbIE
npeoOpa30BaHUsI YUCTOBBIX
BBIpKEHUH, CoJlepKaIuX
CTEMEeHH YHCell, JIN00 KOPHU
U3 YKcel, JIN00 Jorapudmel
qrcen,

CpaBHUBATh pallMOHAIbHbIE
qrclia MEXIy cO00i;
OLIEHUBATh U CPAaBHUBATh C
paLMOHATIBHBIMH YHCIaMU
3HAYEHUS 1eIbIX CTeTIeHEeH
4yurcell, KOpHEW HaTypallbHOU

00bIKHOBEHHAsL OPOOL, OeCAMUUHASL
0pobOb, PaAYUOHAILHOE YUCTO,
NPUOIUIHCEHHOE 3HAYEHUEe YUCIA, YACDY,
00/, OMHOWEHUe, NPOYEHM,
nosvlulenue u NOHUNCeHue Ha 3a0aHHoe
YUCTIO NPOYEHMO8, Macuimao,
NpUBOOUMb NPUMEPLL YUCETL C
3A0AHHBIMU CBOUCMBAMU OCIUMOCTIU,
onepuposams NOHAMUIMU. 102aAPUDM
yucna, mpuecoHoMempuyeckas
OKDYHCHOCMb, PAOUAHHAS U 2PA0YCHASA
mepa yena, 8eiuduna yand, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOUL
OKPYIHCHOCIU, CUHYC, KOCUHYC, MAH2EHC
U KOMAH2EHC Y208, UMEIOUUX
NPOU3BOJILHYIO GEIUYUHY, YUCIA € U T,
8bINOIHAMb apupmemuieckue
oelicmeus, couemasl ycmmoie u
nUCcbMeHHble NpUemMbl, NPUMEHs NPU
He0OX00UMOCMU BbIYUCIUMEIbHBLE
ycmpoucmeda;

HAX00Uumbs 3HaA4eHUsI KOPHS
HAmMypaibHOU CMeneHu, Cmenetu ¢
PAYUOHANbHBIM NOKA3AMENEM,
Jo2apughma, ucnonsb3ys npu
He0OX00UMOCMU BbIYUCTIUMEIbHbLE
ycmpoucmea;

NOb308AMBCS OYEHKOU U NPUKUOKOTU
npu NPaKmMu4ecKux pacyemax,
npPoBOOUMb NO U3BECMHBIM POPMYIAM U
npasuiam npeoopaso8arus 0YKEeHHvIX
BIPANCEHUL, BKAIOUAIOWUX CTEeNneHU,
KOpHU, 102apugmol u
mpucoHoMempuyeckKue QyHKyuu,
HAX00UmMb 3HAYEHUSL YUCTOBbIX U
OYKBEHHBIX BbIPANCEHUT, OCYUeCMEIIAA
HeoOX00UMble NOOCMAHOBKU U




CTEIEHU U3 YHCETI,
Jorapu(pMoB YHCeN B
MIPOCTHIX CIIy4asX;
n300pakaTb TOUKAMH HA
YUCJIOBOM IIPSIMOM LIEJIBIE U
panMoHalIbHbIEC YUCIA,
n300pakaTb TOUKAMH Ha
YUCJIOBOM IIPSIMOM LI€JIbIE
CTEINEHU YHUCEJl, KOPHU
HaTypaJbHOM CTEIICHU U3
qrce, Jorapu(mbl Yuces B
IIPOCTBIX CIIy4asix;
BBIIIOJIHSTh HECIIOKHBIE
npeoOpa3oBaHus LENbIX U
JPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPaKEHUH;
BBIPAKATH B IPOCTEHIINX
CIIy4asiX U3 paBE€HCTBA OJHY
MIEPEMEHHYIO Yepe3 IPYTHUE;
BBIUUCIIATH B IPOCTHIX
CIIy4asiX 3HaYEHHS YHCIOBbIX
1 OYKBEHHBIX BBIPAKEHUIA,
OCYIIIECTBIISIST HEOOXOTUMbBIC
MOICTAHOBKHU U
npeoOpa3oBaHMs;
n300pakaTh CXeMaTHUECKU
yroJl, BEIM4YHHA KOTOPOTO
BbIpaXK€Ha B rpajaycax;
OLICHMBATh 3HAKU CHHYCA,
KOCUHYCa, TAHT€HCa,
KOTaHT'€HCa KOHKPETHBIX
YTJIOB.

B nosceonesnoti srcuznu u npu

usyueHuu opyaux y4eoHvlx
npeomemos:

BBINOJIHATH BBIYUCIICHUS TIPU
peleHnH 3a1a4
MPaKTUIECKOTO XapaKTepa;
BBINOJIHATH MPAKTHUECKUE
pacyeTsl ¢ UCTIONIb30BaHUEM
Ip1 HEOOXOIUMOCTH
CHPAaBOYHBIX MAaTEPUAIIOB U
BBIYUCITUTEILHBIX
YCTPONCTB;

COOTHOCHTD peajbHbIC
BEJINYMHBI, XapaKTEPUCTHKH
00BEKTOB OKPYIKAIOIIETO
MHpa ¢ UX KOHKPETHBIMH
YHCIOBBIMU 3HAYCHUSIMH;
HCTIOJIb30BATh METO/IbI
OKpYTJICHHS, TPUOIVKEHHS U

npeobpazoeanus,;

—  uU300padcamv cxemamuiecku y2eoi,
8eUYUHA KOMOPO20 BbIPANCEHA 8
epadycax uiu paouaHax,

—  UCNONb308aMb NPU peuleHUul 3a0a4
maobauunvie 3Ha4eHUs:
MPUSOHOMEMPUYECKUX (DYHKYULL YeN08;

—  8bINOJHAMb NEPEBOO BEIUUUNBL Y2Id U3
PAOUAHHOU Mepbl 8 2PAJYCHYIO U
0opamHo.

B nosceomnesnoti srcusnu u npu uzyuernuu
Opy2ux yueoHvix npeomemos:

—  GLINOIHAMb OelCEUs C YUCTOBbIMU
OAHHLIMU NPU PeeHUU 3a0ay
NPAKMuUYecKo2o xapakxmepa u 3a0a4 u3
PaiuuHblx obracmeti 3HAHULL,
UCNONb3YS NPU HE0OX0OUMOCTU
CNpagouHble MAmMepuansl U
8bLIYUCTUMENbHBIE YCMPOUCMEA,

—  oyeHusamv, CPAGHUBAMb U
UCNOIBb3068aMb NPU peUleHUU
NPAKMUYecKux 3a0a4 Yuciogule
3HAYEHUsl pealbHbIX GeUYUH,
KOHKpemHble YUC08ble
Xapaxkmepucmuku 00vbexmos
OKpYHCAIOUie20 Mupa




MPUKUAKY IPU PEUICHUH
MPaKTUYECKUX 3a/1a4
MOBCE/IHEBHOM JKHU3HU

Ypaénenusa | — Pemats nuneiinnie Pewamwv payuonanvnute,
u YpaBHEHHUS U HEPABCHCTBA, noKasamenbHule U 102apu@dmuieckue
HepaseHcme KBaJ[paTHbIC YPABHCHUS; VpasHeHUs U HepageHcmad,
a — pemaTh JorapupMUIecKue npocmeuiuiue uppayuoHaibHule U
ypaBHenus Buza log 4 (bx + mpucoHoMempuiecKue ypasHeHus,
C) = d u npocreiime HepageHcmea u ux Cucmemyl;
HepaBeHCTBa Bujia 10g 4 X < UCNONIL308AMb MEMOObl peuleHUs]
d; VpasHeHull: npugeoexue K 6uoy

— pemaTh MoKa3aTelbHbIC «npoussedenue pasHo Hyo» uiu
YpaBHEHHUS, BUJIA a”™*°=d «4acmHoe pasHo HYII0», 3aMeHa
(rme d MOXKHO TIPE/ICTABUTH B nepeMeHHbIX,

BUJIC CTETICHU C OCHOBaHHEM UCNONIBL308AMb MEMOO UHMEPBAN08 OJlfl
a) ¥ mpocTeime peulerus HepageHcms,

HepaBeHCTBa Bujia & < d UCNONBL308aMb 2pAduyecKull Memoo 0
(rme d MOXKHO TIPE/ICTaBUTH B NPUOTUNCEHHO20 peuleHUs YPABHEHUN U
BUJIC CTETICHU C OCHOBaHHEM Hepagencma,

a);. usobpaxcamov Ha MPU2OHOMEMPUYECKOU

— TIPUBOIHUTH HECKOJIBKO OKPYIHCHOCIU MHOIICECMBO PeuleHUll
IIPUMEPOB KOPHEH npocmeuux mpu2oHOMempudecKux
MPOCTEUILIETO VPAGHeHUll U HePaAGeHCm8;
TPUTOHOMETPUIECKOTO 8bINOIHAMb 0OMOOP KOPHEl YPAGHEeHUL
ypaBHEHHUs BUJA: sin X = @, UIU peueHull HepageHcmes 8
cosx=a, tgx=a,ctgx=a, coomeemcmeuy ¢ OONOJIHUMETbHbIMU
rae a — TabJMYHOE 3HAUCHUE YCNOBUAMU U 02PAHUYEHUSMU.
COOTBETCTBYIOIIEH
TPUTOHOMETPHYECKOH B nosceounesnoii ocuznu u npu usyvenuu
Gynxumnm. Opy2ux yueOHbiX npeoMemos:

COCMasAms U peuiams ypasHeH s,

B nosceonesnou scusnu u npu cucmemvl YpasHeHUll U HepaseHCcmea
usyuenuu opyeux npu peulenuu 3a0a4 Opyeux y4yeOHsix
npeomemos: npeomMemos;

— COCTaBJIATE H pCIIATh UCNONIb3068AMb YPAGHEHUS U
YPaBHCHUA U CHCTCMBI HepageHcmaa 0Jisk NOCMPOeHUs. U
YPaBHEHHUH NP peLICHNN uUccne008anusi NPOCMetuux
HCCI0KHBIX MPAKTHYCCKUX Mamemamuyeckux mooesell peaibHbIX
3ana4 cumyayuil Uiy NPUKIAOHbIX 3a0ay,

yMmemyb UHMepnpemuposams

NOJYYeHHbIU NPU peuleHuy YpPaeHeHusl,

HepaseHcmea Uiy Cucmembvl pe3yioman,

OYeHUBamv e20 npagoonooodue 8

KOHmeKcme 3a0aHHOU PedibHOl

cumyayuu Ui NPUKIAoHo 3a0ayu
Dynkyuu — OmnepupoBath Ha 6a30BOM Onepuposams NOHAMUAMU.

YPOBHE MOHATHSMHU:
3aBUCUMOCTh BEJIMYHH,
GbyHKIIHS, apTYMEHT U
3Ha4YeHue QyHKIUH, 0071aCTh
OTIpEJIETICHUS] 1 MHOXKECTBO
3HA4eHUH PYHKIUH, rpaduK

3a8UCUMOCb 8ETUYUH, (DYHKYUS,
apeymenm u 3nadenue QyHKyuu,
obnacmov onpeoenenHus u MHOHCECME0
3HaueHull pyHKyuu, epagux
3asucumocmu, epagpux GyHKyuu, Hyau
@YHKYUU, NPOMENCYMKU




3aBUCUMOCTH, Tpaduk
¢byHKUIMU, HYTU QYHKINH,
IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YMCIOBOM
IPOMEXYyTKe, yObIBaHUE HA
YHUCIOBOM IIPOMEKYTKE,
HauOOoJIbIlIEEe U HAUMEHbLIEE
3Ha4YeHue (QYHKLIUHU Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoandeckas QyHKIHNs,
NIEPUOJ;

OIepupoBaTh Ha 6a30BOM
YPOBHE NOHATUSAMMU: NpsIMast
1 oOparHas
IPONOPLMOHATIBHOCTh
JTMHEWHas, KBaJlpaTUIHAas,
JorapupmMuuecKas u
nokazareibHas (QyHKIIHH,
TPUTOHOMETPUUYECKHE
byHKUINY,

pacrio3HaBaTh rpaduKu
AJIEMEHTAPHBIX (YHKIMMI:
npsMO 1 00paTHON
IIPONOPLUOHAIBHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
JorapupmMUIECcKon 1
MOKa3aTelbHON (QYHKIHH,
TPUTOHOMETPUUYECKHX
GbyHKIINI;

COOTHOCHUTD I'paduKu
AJIEMEHTAPHBIX (YHKIIMHI:
psiMoi U 0OpaTHOM
IIPONOPLUOHAIBHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
JorapupMUIECKOn U
MoKa3aTelbHON (QYHKIHH,
TPUTOHOMETPUUYECKHX
byHkuii ¢ popmynamu,
KOTOPBIMH OHH 33J1aHbl;
HAXOJUTb M0 TpapuKy
NpUOIMKEHHO 3HAUECHUS
(GYyHKINU B 331aHHBIX
TOYKaX;

OTpeNeNTh Mo rpaduKy
cBOMCTBA PYHKIUU (HYIIH,
HPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH,
HauOOJIbIINE M HAUMEHBIIINE
3HAYCHMUS | T.I1.);

CTPOUTH ICKH3 rpaduka

3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI080M NPOMENCYMKe, YObleaHue Ha
YUCTIO80M NPOMEdICYNIKe, HAUbOIbULEE U
Haumenbvuee 3Hauenue GyHKyuu Ha
YUCTOB0M NPOMEICYNIKE,
nepuoouyeckas QyHKyus, nepuoo,
YeMmHAsl U HeYemHasl PyHKyuu,
onepupoeamv NOHAMUAMU: NPAMAS U
06pamuas NPONOPYUOHATLHOCHID,
JIUHENIHAs, K8AOPAMUYHAs,
Jlo2apugmuueckas u noka3amenibHas
@yHKYUU, MpuUcOHOMempUYecKue
@yuryuu;

onpeoensims 3HaueHue QYHKYuu no
BHAYEHUIO AP2YMEHMA NPU PA3TUYHBIX
cnocobax 3a0anus YyHKyuu,
cmpoums epapuKu u3yueHHbIX
Gdynxyuil;

ONUCHIBAMb NO 2PAPUKY U 8
npocmenwux cay4asx no gopmyne
noseoenue u ceolcmea QyHkyu,
Haxoo0ums no epagpuxy QyHKyuu
Haubobuue U HAUMEHbULUE 3HAYECHUSL,
cmpoums dcKu3 epapura ynxkyuu,
yooesnemeaopsowel npusedeHHOMY
Habopy ycroeutl (npomescymku
803pacmanus/yovleanus, 3HaveHue
@yHKYUU 8 3a0aHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNMOMbL, HYIU
Gynryuu u m.o.);

— pewiambv ypasHeHus, npocmeuuiue

cucmembl ypasHeHull, UCNOb3Y5
ceoticmea QYHKYull u ux epaghuxos.

B nosceonesnoii scuznu u npu uzyueHuu

Opyeux yueoHvix npeomMemos:
onpeoensims no epaguxam u
UCNONL3068aMb OJI5L PEULEHUS.
NPUKTIAOHBIX 3A0aY CBOUCMEA PEalbHbIX
npoyeccos u 3asucumocmet
(Haubonvuue u HauMeHbuUe 3HAYeHUs,
NPOMENCYMKU 803DACTMAHUS U
VObI8AHUS PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNIOMUL,
nepuoo u m.n.);

UHMepnpemupo8ams c8OUCMEa 8
KOHMeKcme KOHKPEMHOU NPAKMU4eckoul
cumyayuu,

onpedenams no epaguxam npocmeriuiue
Xapakxmepucmuxu nepuoOudecKux
npoyeccos 6 Ouon02uUll, IKOHOMUKE,
MY3bIKe, paouoCessu u op. (amnaumyod,




byHKIHH,
YAOBJIETBOPSIOIICH
MIPUBEICHHOMY HAbOPy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus / yObIBaHMS,
3Ha4YeHue (YHKIUH B
3aJJaHHOM TOYKE, TOUKU
9KCTPEMYMOB U T.1I.).

B nosceomnesnoti srcuznu u npu

usyyeHuu opyaux
npeomemos:

OTIPEeeNATh Mo rpadukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEM
(HauOonpLINEe U HAUMEHBIIIHE
3HAYEHUSI, POMEKYTKH
BO3pacTaHus U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);
WHTEPIPETUPOBATH CBONCTBA
B KOHTEKCTE KOHKPETHOMN
MIPAKTUYECKOW CUTYyaIMU

nepuoo u m.n.)

Onemenmut
mamemamu
YecKo020
ananusa

OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATHUSIMU:
pON3BOIHAS (DYHKIUH B
TOUKe, KacaTeiabHasi K
rpaduky QyHKIIUH,
MIPOU3BOIHAS (PYHKIINH;
OINPECIATh 3HAYCHHE
POU3BOIHON (DYHKIIMHU B
TOYKE TI0 H300paKEHUIO
KacaTeJIbHOU K IrpaduKy,
IIPOBEICHHON B 3TOM TOUKE;
pelaTh HECIOKHBIE 3a/1a4u
Ha MIPUMEHEHUE CBS3U
MEX1y POMEKYTKaMU
MOHOTOHHOCTH M TOUYKaMH
AKCTpeMyMa (yHKIINH, C
OJIHOU CTOPOHBI, U
IPOMEXYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOM3BOIHON 3TON QYyHKIIUU
— C IpYyromu.

B nosceonesnoii srcuznu u npu

usyyeHuu opyaux
npeomemos.

MOJIB3YSICh TpaduKaMu,
CpPaBHHMBATh CKOPOCTHU
BO3pacTaHus (pocTa,
MOBBILICHUS, YBETUUCHUS U

Onepuposams nousmuamu:
NpouU3B00HAsL (PYHKYUU 8 MOUKe,
KacamenvHas K 2papuxy yHkyuu,
npou3B0OHAs PYHKYUU,

BbIUUCTIAND NPOUZBOOHYIO OOHOUNEHA,
MHO20UJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUL,
BbIUUCTIAMD NPOU3BOOHDBLE
NEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUL, UCNONIb3YSL CHPABOYHBLE
Mamepuanvl,

uccneo06ams 8 NPOCMeEUUUX CIyyasx
@yHKYUU HA MOHOMOHHOCb, HAXOOUMb
HaubobUUe U HAUMEHbUIUE 3HAYEeHUs
@yHryuil, cmpoums epaguxu
MHO20UTIEHO8 U NPOCMEUULUX
PAYUOHATLHBIX PYHKYULL C
UCNONb308AHUEM annapama
MaAmemMamuyeckoeo aHaIu3d.

B nosceonesnoii orcuznu u npu usyyenuu

Opyux yueOHviX npeomMemos:

peuwams NPUKIAoHble 3a0ayiu U3
ouonocuu, husuKu, XuMuu, IKOHOMUKU U
Opyeux npeomemos, Ce53anHHbvle C
Uccne008anuem Xapakmepucmux
PEANbHbIX NPOYECCO8, HAXOHCOEHUEM
HaubONLWUX U HAUMEHbULUX 3HAYEHU,
CKOPOCMU U YCKOPEHUSL U M.T.,




T.I1.) WJIA CKOPOCTH
yObIBaHUS (MaieHUs],
CHU)KEHMUSI, yMEHbILICHUS U
T.I1.) BEJIMYHH B PEATbHBIX
nporeccax;

COOTHOCHTD TpauKu
peaTbHBIX MPOIECCOB U
3aBHCUMOCTEH ¢ UX
OTIMCAHUSIMU,
BKJIIOUYAIOLITUMU
XapaKTePUCTHKU CKOPOCTHU
n3MeHeHus (OBICTPBINA POCT,
MJIAaBHOE TTOHM)KEHHE U T.I1.);
UCIOJIb30BaTh TpaduKu
pealIbHBIX MPOLIECCOB IS
pEIICHUS HECIOXKHBIX
MPUKIAIHBIX 33724, B TOM
YHCIIE ONPEAeTIss TI0
rpaduKy CKOpOCTh X0/1a
nporecca

—  UHMepnpemupo8ams NOLYYeHHble
pe3yromamaol

Texcmoevie
3a0a4u

Pemmats HecoXkHBIE
TEKCTOBBIE 33]Ia4M Pa3HbIX
THUTIOB;

aHAJIM3UPOBATH YCIOBUE
3aJ1a4u, IPH HEOOXOIUMOCTH
CTPOUTH JIJISl €€ PEIICHUS
MaTEeMaTHYECKYIO MOJIENb;
MMOHUMATh U UCTIOIB30BaTh
JUTSL PETICHUS 33]Ia9H
UH(pOpMaLHIO,
MIPEJICTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJIbHOU
3aIlMCH, CXEM, TaOJIuII,
quarpamm, rpadukos,
PUCYHKOB;

JEHCTBOBATH I10 AJITOPUTMY,
coJIepIKaleMycs B YCIIOBUH
3a]1a4H;

HCIIOJIb30BATh JIOTHYCCKHE
paccyXJICHHUS MPU PEIICHUH
3a]1a4H;

paboTath ¢ N30BITOYHBIMU
YCIIOBUSIMU, BBIOWpAst U3
Bcell mHpopMaIuu, TaHHbIE,
HEOOXOUMBIC JIJIST PEIICHUS
3a]1a4H;

OCYIIECTBIISITH HECIOKHBII
nepedbop BO3MOKHBIX
pelIeHM, BEIOHpast U3 HUX
ONTUMAJILHOE MO KPUTEPHUSIM,
c(hOopMyITHPOBAHHBIM B
YCIIOBUU;

—  Pewamo 3a0ayu paznvlx munos, 8 mom
yucie 3a0a4u noGbIUEHHOLL
mMpyoHOCmu,

—  8blOUPAMb ONMUMATLHBIL MEMOO
pewenust 3a0aqu, paccmampusds
Pa3nuuHble Memoobl;

—  cmpoums MOOeb peueHus 3a0a4,
nposooums 0oKazamenbHvle
paccysicoenust;

— pewamb 3a0a4u, mpedyowue nepebopa
8apuanmMos, npo8epKU yciosuill, 8b100pa
ONMUMATILHO20 Pe3yIbmama,

—  QHATU3UPOBAMb U UHMEPNPEMUpPO8aAmy
pe3yibmamol 8 KOHMeKCme YCl08Usl
3a0ayu, 8b10Upams peulenus, He
npomugopeuaujue KOHMeKCmy,

—  nepegooumbv nNpu peuleHuy 3a0ayu
unghopmayuro uz 00Hol gopmoi 6
Opy2y10, UCNOIL3YS NPU HEOOXOOUMOCMU
cxemvl, mabauysl, 2paguxu,
ouazpammol;

B nosceonesnoil scusHu u npu uzyueHuu
Opyeux npeomemos:

—  pewams npakmuyeckue 3a0aiu u
3a0a4u u3 Opyeux npeomemos




aHaJM3UPOBATh U
WHTEPIPETHUPOBATH
MOJTyYCHHBIC PEIICHUS B
KOHTEKCTE YCJIOBHS 3aJ1a4H,
BbIOMpATh pELICHMUS], HE
MIPOTHBOpEYAIIINE KOHTEKCTY,
peliaTh 3aa4u Ha pacyeT
CTOMMOCTH MOKYTIOK, YCIIYT,
MOE3I0K U T.II.;

peliaTh HECIOKHBIE 3a/1a4H,
CBSI3aHHBIC C JI0JIEBBIM
Y4aCTHEM BO BJIAJICHUH
bupmoi, NpeanpusTueM,
HEIBHKUMOCTBIO;

pelaTh 3aa91 Ha TPOCTHIE
MPOLIEHTHI (CUCTEMBI CKUIOK,
KOMHCCHH ) U Ha BBIYHMCIICHHUE
CJIOXHBIX TIPOIICHTOB B
Pa3IMYHBIX CXEMaX BKJIAJIOB,
KPEJANTOB U UITOTEK;

pemaTh NpakKTHYCCKUE
3a1aun, TpeOyromue
HCIIOJIb30BaHMS
OTPHUIIATEIILHBIX YHCET: Ha
oTIpesieNIeHUue TeMITepaTyphl,
Ha OTpe/IeJICHHE MOJIO0KECHHUS
Ha BPEMEHHOM ocu (110
HAIIIEH dPBI U 1OCIIE), Ha
JIBOKEHUE JIEHEKHBIX
cpencTB (mpuxoj/pacxon), Ha
omnpeneneHue
TTyOUHBI/BBICOTHI U T.I1.;
HCIIOJIb30BAaTh MOHITHE
MaciITada I HaX 0K IEHUS
paccTosSHUM U ITNH Ha
KapTax, IUIaHaX MECTHOCTH,
IJIaHaX ITOMEIICHUIA,
BBIKpOHKax, Npu padoTe Ha
KOMIIBIOTEpE U T.1I.

B noeceownesnou sxcusnu u npu

uzyyeHuu opyaux
npeomemos:

penaTh HECIOKHBIE
MpaKTUYECKHE 3a7a4u,
BO3HUKAIOIIHNE B CUTYaLIHSIX
MMOBCEAHEBHOM KH3HU

Hcmopusa
Mamemamuk
u

OnuceIBaTh OTAEIbHBIE
BBIJIAIOIUECS PE3YIIbTATHI,
IIOJIy4YEHHBIE B XO€
pa3BUTHUSA MaTEMAaTUKHU KaK
HayKH;

3HAaTh [IPUMEPHI

— Ilpeocmasnamo 6K1a0 8bI0AIOWUXCS
MamemMamuKos 6 pazeumue
MaAmMeMamuKy U UHbLX HAYYHbIX
obnacmeii;

—  NOHUMAMb POJib MAMEMAMUKU 8
pazeumuu Poccuu




MaTEeMaTUYECKUX OTKPBITUN
U X aBTOPOB B CBSI3U C
OTEYECTBEHHON U BCEMUPHOI
HUCTOpPHUEH;

— IIOHUMATh POJIb MAaTEMATUKHU

B pa3zButuu Poccun
Memoowv — IlpumeHsTh U3BECTHBIE — Hcnonvszoeamsb ocHo8HbIE MeMOObl
Mamemamuk METO/Ibl TP PELICHUHN 00KA3amenbcmed, nposooUmy
u CTaHJAPTHBIX 00KaA3amenbCmeo U 8bINOIHAMb
MaTeMaTUYECKUX 3ajay; onpoegepoicenue;

— 3aMeyaTrh U XapaKTepHU30BaTh | — HPUMEHAMb OCHOBHbIE MEmOObl
MaTeMaTU4YeCKHe peuleHus MamemMamu4eckux 3a0ay;
3aKOHOMEPHOCTH B — Ha OCHO8€ MAMeMamuyecKux
OKpY’Karolen 3aKOHOMEpHOCmelU 8 NpUpooe
JeHCTBUTENBHOCTH; Xapaxmepuzo6ams Kpacomy u

— NPUBOAUTH NPUMEPHI COBEPULEHCTNGO OKPYIICAIOUIE20 MUPA U
MaTeMaTUYeCKUX npou3ee0eHUll UCKYCCmead;
3aKOHOMEPHOCTEH B —  npumensmb npocmetiuie NPoCpamMMHbLE
MpUPOJE, B TOM YUCIIE cpedcmaa u 31eKmpoHHO-
XapaKTEePU3YIOLHUX KPacoTy KOMMYHUKAYUOHHbLE CUCTNEMbL NPU
Y COBEPILEHCTBO peuleHuy MamemMamuyeckux 3a0ay
OKpYXaroIllero Mupa u
MIPOU3BEJICHUI NCKYCCTBA

Copaeprxanue nporpaMmmbl
Yucnosbie pynkuuu ( 4 yaca)
Onpenenenue umciaoBoil QyHkiuu. CrnocoObl ee 3ananus. CpolicTBa (yHkimil. OOpaTHas
byHKIIHS.
Tpuronomerpnuyeckne GpyHkuuu (22 yaca)
UucnoBast OKpYKHOCTh. YucioOBasg OKpPYKHOCTb Ha KOOPJIMHATHOW IuiockocTH. CuHHYC H
KocuHyc. TaHreHc u kotaHreHc. Tpuronomerpuyeckue GyHKIMN YUCIOBOTO apryMEHTa.
Tpuronomerpuueckue QyHKUMM yriaoBoro aprymenta. ®opmynsl npuseneHus. DOyHKIus
y=sinx, ee cpoiictBa u rpaduk. DyHKHs y=COSX, ee cBoiicTBa W rpaduk. IlepuoauyHOCTbH
GyHkmii  y=SinX, y=C0SX. I[IpeoOpa3oBanue Trpad)uKOB TPUTOHOMETPUUECKUX (YHKIUI.
Oyukun Y=tgX,y=Ctgx, ux cBoiicTBa u rpaduKH.
Tpuronomerpuyeckue ypasHenus (6 4acos)
ApPKKOCHHYC M peEUICHHEe YypaBHEHHs COSt=a. ApKCHHYC W peIIeHHe YypaBHEHus Sint=a.
ApKTaHTeHC U apKKoTaHreHc. PemieHue ypaBHeHuil tgx=a,Ctgx=a. TpuroHomerpuueckue
YPaBHEHHS.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIpaxkeHuil (7 yacoB)
CHHYC 1 KOCHHYC CYyMMBI U pa3HOCTH apryMEHTOB. TaHI€HC CyMMBI U pa3HOCTH apIyMEHTOB.
®opmynsl aABOHHOTO aprymenta. IIpeoOpazoBaHue cyMM TPUTOHOMETPUYECKMX (QYHKIMH B
npousBeaeHus. [IpeobpazoBanue Npou3BeIeHUI TPUTOHOMETPUUYECKUX (PYHKIIUN B CYMMBI.
IIpousBoanas (22 yaca)
YucnoBsle nocnenAoBaTeNbHOCTH W uX cBoicTBa. llpenen mnocnenoBarenpHocTH. CyMMma
OeckoHEeUHOW TreomeTpuyeckoi mocienoBatenbHocTH. I[lpenen ¢ynkuuu. Omnpenenenue
POM3BOHON. BbIunciIeHHe NPOW3BOAHBIX. YpaBHEHUE KacaTeNbHOW K rpaduky (QyHKIUH.
[TpumeneHnue Mpou3BOIHOM 1715 uccienoBannii pyHkiui. [loctpoenne rpadukoB GyHKIHIA.
[IpumeHeHHe TPOU3BOMHON JJiIi OTBHICKAHWS HAWOOJNBIIEr0 ¥ HAMMEHBIIEro 3HAYCHUI
HENpepbIBHON (DYHKIMM Ha NMPOMEXYTKE. 3a7auyd Ha OTHICKAaHME HauOONIBLIMX U HAUMEHBIINX
3HAYCHUI BEIIMYHH.
O6o0maroniee mopropenue (5 4acon)



CucreMa MOHUTOPHHIA Pe3YJIbTATOB 00y4eHHUS 110 MPeIMeTy
IIpumepHOe KOJIMYECTBO M KOHTPOJBLHBIX PadoT

Y4yeOHas yeTBEPTH KonTposabHbie
1 yeTBepThH 1
2 4eTBepTh 2
3 yeTBepTh 1
4 4yeTBepTh 1
Hroro: 5
IIpumepHbIe TEMbI KOHTPOJBHBIX PadoT
Ne ypoka KouTtpoJsbHas Tema
pabora

4 No 1 UucnoBbie QyHKIUU.

26 No 2 Tpuronomerpruyeckue GyHKIHUH.

32 No 3 TpuronomeTpuueckue ypaBHEHHUSI.

39 No 4 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.

61 Ne5 [TpousBoaHasi.




IMosicuuTeILHAS 3aIMCKA

OOpazoBarenpHas mporpamma mo anredpe s 10 kimacca (mpoduIbHBINR YPOBEHB) COCTABJICHA

Ha OCHOBE!

- OcHoBHas 00pa3oBarenpHas MporpaMmma OCHOBHOTO 0b1ero oopazosanust ' 5OY COIII

c.BacunbeBka

- [Iporpammebl 0011€00pa3oBaTeNbHbIX YupexkaeHuil. Maremartuka. 5 — 11 kinacesl. M.:

IIpocsemenue, 2009

[IporpamMa 1o mareMaTHKE Ha NPOPHILHOM YpOBHE IpeAHa3HAa4YeHA IS OO0YYaroluXcs

CpedHeH ILIKOJIbI, HW3y4yalollMM MaTeMaTUKy Ha yriyOneHHoM ypoBHe.  OOyuaromuecs,

OCYIIECTBJISIOIME O0yyeHHue Ha MPO(UILHOM YpPOBHE, JOJDKHBI OCBOUTH HE TOJBKO OOIIME

MaTeMaTHYeCKue yMEHHsI, HeOOXOAUMBIE Ul KHU3HH B COBPEMEHHOM OOILECTBE; BMECTE C TEM

OHM IOJIy4alOT BO3MOKHOCTb M3Y4YUTh INpPEAMET INyOxke, ¢ TeM 4YTOObl B JajbHEHIIEM IIpU

HE00XO0/IMMOCTH M3Yy4aTh MaTeMaTHKY AJIs MPO(EeCCUOHATBHOTO IPUMEHEHHS.

[lenn ocBoeHMsI mporpamMmbl 0a30BOro YpOBHsSI — 00€CIEYEHHE BO3MOXHOCTU HCIOJIb30BaHUS

MaTeMaTHYeCKUX 3HAaHUM W YMEHMH B TOBCEJIHEBHOW >KU3HM M BO3MOKHOCTH YCIIEHIHOTO

IPOJODKEHUsT o0pa3oBaHMsI 1O  CHELMAIBHOCTAM, HE CBSI3aHHBIM C  [PHUKJIAJHBIM

UCIOJIb30BAaHUEM MAaTEMATUKU.

Heab1o NpoxoXxaAEHNUS HACTOALLETO Kypca SIBISIETCS:

- OBJIA/IEHHe CUCTEMOI MaTeMaTU4YECKUX 3HAHUN U YMEHHH, HEOOXOIUMBIX Il IPUMEHEHUS B

MPAKTUYECKOHN AESITEIbHOCTH, U3yYEHHS] CMEKHBIX AUCLMILINH, TPOIOJIKEHHS 00pa30BaHus;

- HHTEJJIEKTYaJlbHOe pa3BUTHe, (JOPMUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY

JUISI TIOJTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOUHOCTb MBICJIH, KPUTUYHOCTh

MBILUICHHUS, WHTYWULUS, JIOTHYECKOE MBIIIICHHE, 3JIEMEHThl AJITOPUTMUYECKON KYyJIbTYpBHI,

MPOCTPAHCTBEHHBIX MPEJICTABICHUN, CHOCOOHOCTH K MPEOI0JICHUIO TPYJHOCTEN;

- opMupoBaHue mnpeAcTaBJeHMi 00 HJIEAX W METO/JaX MAaTeMAaTUKU KaK YHHUBEPCAJIbHOIO

A3bIKa HAyKU U TEXHUKHU, CPEACTBA MOJEIMPOBAHHUS SBJIEHUH U MIPOLIECCOB;

- BOCIIMTAHUE KYJIbTYphl JMYHOCTH, OTHOIIEHUS K MaTeMaTHUKE KaK K 4acTH OOIIeUeTI0BEeUYeCKOi

KYJIbTYpbI, IOHUMaHUE 3HAUMMOCTH MaTeMaTHKH JJIsl HAyYHO-TEXHUUECKOI 0 IIporpecca.

B xone ee noCTHKEHUS pEelIatoTCs 3aJa4Hu:

1) cucremarusanusi CBEIEHUH O YHUCIAX; MU3y4YE€HUE HOBBIX BMJIOB YHCIOBBIX BBIPDAKEHUN M

(dopMyn; COBEpIICHCTBOBAHME TMPAKTUYECKUX HABBIKOB U  BBIYHUCIUTENBHOM KYJIbTYpBI,

pacliupeHre ¥ COBEpPIIEHCTBOBaHME aireOpandyeckoro ammapara, c(QOpMHpPOBAHHOTO B

OCHOBHOI IIKOJIE, U €70 IPUMEHEHHUE K PELICHUIO MAaTEMaTHUYECKUX U HEMATEMaTUYECKUX 3a/1a4;

2) pacumpeHHe M cucTeMaTh3anus OOMMX CBEACHUH O (YHKIUAX, MOMOJHEHHE Kiacca

U3y4aeMbIX (PYHKIMH, WIUTIOCTPAIs IUPOTH MPUMEHEHU QYHKIMN JJIs ONMCAHUS U U3yUYEeHUs

peanbHBIX 3aBUCUMOCTEM;

3) 3HaKOMCTBO C OCHOBHBIMH HJIESIMU U METOAAMH MaTEMaTHYECKOIO aHAJIN3a.
Y4eOH0-MeToAMYeCKHH KOMILIEKC

1.Mopakosuu A. I'. Anrebpa u Hayana MmaTreMaTuueckoro aHanuza. [IpopunbHelii ypoBens, 10-

11 xnaccsl.M.: MueMo3uHa,2009r. (y4eOHUK U 3a1a4HUK)

2. MopakoBuu A. I'. Anre6bpa u Havana ananuza. KonTpombHbeie pabots, 10 - 11. M.:

Muemo3zuna, 2009 r.

3. YueOHoe anekTpoHHOe m3nanue. Martemaruka 5- 11 kmaccewl. [Ipaktukym. [lox penakuumeit

Hy6porckoro B.H., 2004.

4. Cpaém EI'D mo maremaruke. VIHTepaKkTHBHbBIE KOHTPOJIbHBIE MU3MEPUTEIbHBIE MaTEpUaIbL.

Mocksa. @upma «1C»

5. MnTepaktuBHbIi Kypc noarotoBku k EI'D. Matemaruka. MockBa. @upma «1C»

6. Bupryanpnas mkosna Kupwia u Medoaus. Penetutop no maremaruke. Mocksa. 2007 rox



7. VIHTepakTUBHBIN Kypc. aiaredpa u Hadana aHanasza. Mocksa, 2006 rox

8. Equnbiin

roCy/lapCTBEHHbIN

OK3aMCH:

MaT€MaTHKa.

KOHTPOJIbHBIC

marepuaisl: 2010.- M.IIpocsemenue, CI16:dpunmman uznarenscrsa «[Ipocsemenue»

MaTepHaJ’leO-TeXHI/I‘leCKI/Ie CpeacTBa IJid peajimdainuu nNporpaMmal

1.HoytOyxk
2.IIpoexTop
3.Okpan
TpeOoBaHMs K YPOBHIO OATOTOBKH
Paznen 1. BoimycKHUK HAy4YHuTCS V. BbINyCKHUK MOJYYHT BO3MOKHOCTH
HAYYNTHCS

Henn s ycnemrHoro nponoinkeHust | s obecneyeHus 603MOACHOCMU YCHEUHO20
OCBOEHHS o0Opa3oBaHus nPo00adNCEeHUs 0OPA3068ANUSL NO
npeaMera O CIEIUATBHOCTSIM, CReyuUanbHOCMAM, C8A3AHHBIM C

CBSI3aHHBIM C MTPHUKJIATHBIM ocywecmenenuem Hay4Hou u

UCIIOJIb30BAaHUEM MATEeMATUKH | UCCIe008AMENbCKOU 0esimelbHOCU 8

001aCcmMU MAMEMAMUKU U CMENHCHLIX HAVK

Dnemenmovt | — CBOGOIHO OIEPHPOBATH —  Jlocmuoicenue pezynomamog pazoena ll;
meopuu MOHATUSIMU: KOHEYHOE — onepupogams NOHAMUEM OnpedeneHuUs,
MHOdHCECmE MHO>KECTBO, SJIEMEHT OCHOBHBLIMU BUOAMU ONpedeeHUl,
u MHO>KECTBA, OCHOBHBIMU BUOAMU MEOPEM,
Mmamemamu MOAMHOXKECTBO, —  NOHUMAMb CYMb KOCEEHHO20
ecKoil epeceucHuc, 06L€HI/IH€HI/IC ()Okagameﬂbcmga;
JI02UKU Y Pa3HOCTh MHOXKECTB, _

YHCIIOBbIE MHOKECTBA Ha
KOOPAMHATHOU MIPSAMOH,
OTpE30K, UHTEPBAJ,
MIOJIyUHTEPBAJl,
IIPOMEXKYTOK C BBIKOJIOTOM
TOYKOM, rpaduueckoe
MIpe/ICTaBJICHIE MHOYKECTB
Ha KOOPAMHATHOMN
IJIOCKOCTH,

3aJlaBaTh MHOKECTBA
MIEPEUNCIIEHUEM U
XapaKTepUCTHUECKUM
CBOIMCTBOM;

OTIepUPOBATH MOHATUSIMHU:
YTBEPKACHHUE, OTPULIaHHUE
YTBEPXKACHUSI, UICTUHHBIE U
JIO’)KHBIE YTBEPKIACHMUS,
IIPUYNHA, CIEACTBUE,
YaCTHBIA CITydaid 0011Iero
YTBEPKIACHUS,
KOHTPIIPUMED;

IIPOBEPSITh

ONepupoBamb NOHAMUAMU CHEMHO20 U
HeCuemHo20 MHOJICeCmaa,

NpUMEHSIMb Memoo MamemamuyecKoll
UHOYKYUU OJ151 NPOBEOEHUSL PACCYHCOCHULL
U 00KA3amenbCme U npu peulenuy 3a0ay.

B nosceonesnoii ocuznu u npu usyvenuu

Opy2ux npeomemos:

UCNONb308AMb MEOPEMUKO-
MHOIHCECTNBEHHDILL A3bIK U A3bIK T0CUKU
OJ1s ONUCAHUSL PEaIbHbIX NPOYECCO8 U
ABIEHUl, NPU peuleHUU 3a0ayd Opyeux
VUeOHbIX NPpeOMemos

HN3MCPUTCIIBHBIC




MIPUHA/IJICKHOCTD 3JIEMEHTa
MHOXECTBY;

HaXOJUTh IePECeUCHUE U
00BbeIMHEHNE MHOXKECTB, B
TOM YHCIIe
MIPeICTaBICHHBIX
rpadUYecKy Ha YUCIOBOI
NpAMON U Ha
KOOPJAMHATHOM MIIOCKOCTH;
MIPOBOJUTH JI0OKA3aTEIbHbIE
paccyxaeHus IS
000CHOBaHUSI ICTUHHOCTH
YTBEPKJICHUM.

B noeceownesnoui scusnu u npu

u3yyeHuu opyeux
npeomemos:

WCII0JIb30BATh YUCIIOBbIE
MHOECTBA Ha
KOOPAMHATHOU IIPSAMOM U
Ha KOOPJAMHATHOU
IUIOCKOCTH JIJISI ONTHCAHUs
peanbHBIX MPOLIECCOB U
SIBJICHHI,

MIPOBOJIUTH JI0KA3aTENbHbIC
pacCyXIEHHUS B CUTYaLUsIX
MOBCEHEBHOW KU3HHU, NIPU
pELIEeHNH 3a/1a4 U3 APYTUX
MPEIMETOB

Yucna u
GLIPAIICEHUA

CB0060HO OnIEpUPOBAThH
MOHATHSIMH: HaTypaabHOE
YHCII0, MHOKECTBO
HaTypaJbHBIX YUCEIL, I[EJI0e
YHCII0, MHOKECTBO TIEITBIX
qyucenn, 0OBIKHOBEHHAS
IpoOb, ecaTHYHAs APOOb,
CMEIIIAHHOE YHUCIIO,
paInroHaIbHOE YUCIIO,
MHOKECTBO palliOHAIBHBIX
YUCeJ, UPPAITHOHATBHOE
YUCJIO0, KOPEHb CTENEHU 1,
JIEHCTBUTEIIFHOE YHCIIO,
MHOKECTBO
JIeWCTBUTEILHBIX YHCE,
reOMETpUYECKas
WHTEPIpeTaIus
HATypaJIbHBIX, EbIX,
paInMoHAIBHBIX,
JEHCTBUTEIBHBIX YUCENT,
IMIOHUMATh U OOBSICHSITH
Pa3HUILY MEXKITY
MO3UIIMOHHOM U
HEMO3UIIMOHHOU

Jocmuoicenue pezynomamog pazoena ll,
CB0DOOHO ONEPUPOBAML HUCTOBLIMU
MHOIHCECTBAMU NPU PeUleHUU 3a0aY;
HOHUMAMb NPUYUHBL U OCHOBHbIE UdeU
PACUUPEHUST YUCTOBBIX MHOICECME;
81a0emsv OCHOBHbIMU NOHAMUIMU MeOpUU
0enumMocmu npu peuleHuy CmaHOapmusix
3a0au

umemn 6a308vle NPeoCcmagieHus o
MHOICECBE KOMNIEKCHBIX YUCEL;
C80D0OHO BbINONHAMb MONCOECBEHHbLE
npeobpaz08anus Mpu2oOHOMempuieckux,
Jl02apupmMuiecKux, cmeneHHvIx
8bIPACEHULL,

enaoemuv opmynou obunoma Horomona,
NPUMEHSIMb NPU PeeHUU 3a0ay meopemy
o aunetinom npeocmasnenuu HOJJ;
NpUMeHsAMb NPU peueHuu 3a0ay
Kumaiickyro meopemy 06 ocmamxkax,
npumensms npu peweHuu 3aoay Manyro
meopemy Pepma;

YMemb 8bINOIHAMb 3ANUCH YUCLA 8
NO3UYUOHHOU CUCmeMe CUUCTEHUSL,




CUCTEMaMH 3alliCH YHCeIT;
MepEeBOAUTH YKCIIA U3
OJIHOM CHUCTEMBI 3alIUCH
(cucTembl cUUCIICHUS) B
APYTYIO;

JI0Ka3bIBaTh U
WCIIOJIb30BaTh IPU3HAKU
JEIIMMOCTH CYMMBI U
MIPOU3BEACHUS TIPU
BBITIOJTHEHUH BBIYUCIICHUN
U peLIeHUH 3a/1a4;
BBITIOJIHSTH OKPYTJICHHE
palMoOHAIBHBIX U
HppallMOHATIBHBIX YHCEN C
3aJJaHHON TOYHOCTHIO;
CpPaBHHBATh
NeHCTBUTENbHBIE YUCIIa
pa3HBIMU CIIOCOOAMU;
yIOPSA0YUBATh YUCIIA,
3aMMcaHHbIe B BUJIE
OOBIKHOBEHHOMU U
JECSITUYHOM TpodH, ymca,
3amMcaHHbIC C
HCIIOJIb30BAaHUEM
apudmeTnyecKoro
KBaJIpaTHOT'O KOPHSI,
KOpHEH cTeneHu Ooblie 2;
Haxoauth HOJI 1 HOK
Pa3HBIMH CTIOCO0aMU U
WCIIOB30BaTh UX MPU
pEIlIeHNH 3a]1ay;
BBITIOJTHSTE BBIYUCIICHUS U
npeoOpa3oBaHUs
BBIPAKECHUH, COAEPIKAINX
JeCTBUTENBHBIC YHCIIA, B
TOM YHCJIe KOPHU
HATypaJbHBIX CTENEHEH;
BBITIOJTHATH CTaHIaPTHHIE
TOXX/I€CTBECHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPHUYECKHUX,
norapuMHUYECKHX,
CTCTICHHBIX,
HppaliOHATEHBIX
BBIPa)KCHMII.

B noeceownesnoti srcusnu u npu

uzyueHuu opyeux
npeomemos:

BBITIONTHSTH ¥ OOBSICHSITH
CpaBHEHHUE PE3yIbTaTOB
BBIYUCIICHUI MIPH PEIICHUN

NpUMEHSIMb NPU peueHuu 3a0ay
MeopemuKo-4uciogble YYHKYUU. YUcio u
cymma denumenei, hyuxkyuio diliepa,
NPUMEHAMb NPU peueHuy 3a0ay YyenHvle
opoou;

NPUMEHAMb NPU PeueHUU 3a0ay
MHO20UNEHbL ¢ 0eUCTNEUMENbHBIMU U
yenvimu Kosghguyuenmamu;

671a0emb NOHAMUAMU NPUBOOUMDBLU U
HenpugooOUMblli MHO20UNEH U NPUMEHIMb
UX npu peulenuu 3a0a4;

NpUMeHsAMb NpU peueHuu 3a0ay
OcnosHnyto meopemy aneeOpbi,
NPUMEHSIMb NPU PeleHuu 3a0ay
npocmetiwiue QYHKYUU KOMNIEKCHOU
NnepeMeHHOU KaK 2eoMempuyeckKue
npeobpazoeansl




MPaKTUYECKHUX 33]a4, B TOM
YyucIie NPUOIMKEHHBIX
BBIYHCIICHUH, UCIIONIB3YS
pa3HbIE CIIOCOOBI
CpaBHECHUH;

3aIMnChIBaTh, CPABHUBATH,
OKPYTJIATH YHACIOBBIC
JaHHbBIE peaTbHBIX BEINYNH
C UCIIOJIb30BAaHUEM Pa3HBIX
CUCTEM U3MEpPEHUs;
COCTaBJISATh M OIICHUBATH
pa3HbBIMU crIoco0aMu
YHCIIOBBIEC BBIPAXKEHUS MPU
PEIICHNN TPAKTHYECKUX
3a/1a4 U 3a]1a4 U3 IPYrux
y4eOHBIX TIPEAMETOB

Ypaenenusn
u
Hepasencme
a

CB0060HO OnIEpUPOBATH
MOHATHUSIMU: YPAaBHEHHUE,
HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS
1 HEPaBEHCTBA, ypaBHEHUE,
SBJIAIOILEECS CIIEICTBUEM
JIpYroro ypaBHEHHs],
YPaBHEHUs1, PABHOCUJIbHBIE
Ha MHOYKECTBE,
PaBHOCHJIBHBIE
npeoOpazoBaHUs
YpaBHEHUH;

pelarh pa3Hble BUIbI
YpPaBHEHU U HEPABEHCTB U
UX CUCTEM, B TOM YHCIIE
HEKOTOpbI€ ypaBHEHUs 3-i
u 4-ii cTeneneii, ApoOHO-
paloHaIbHbIE U
UppaLMOHAIILHEIE;
OBJIaJIETh OCHOBHBIMU
TUTNIAMU [T0Ka3aTeNbHBIX,
JorapupMHUUECKuX,
HppalMOHATIbHBIX,
CTETIEHHBIX YPaBHEHUHN U
HEPaBEHCTB U
CTaHJIapTHBIMU METOAAMHU
WX pEelIeHUH U MPUMEHSTh
UX MIpU PELICHUH 33]1a4;
MPUMEHSATH TeopeMy be3y k
PELIEHUIO YPABHEHU;
IIPUMEHATH Teopemy Buera
JUISL PEILIEHUS] HEKOTOPBIX
YPaBHEHUH CTEIICHU BBIILIE
BTOpOM;

IIOHUMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U

Locmuoicenue pezynomamog pazoena
8000010 onpedensimsb mun u ebloupams
MEMOoO peutetst NOKA3AmenbHbIX U
Jlo2apupmMuyecKux ypasHenutl u
HEPABeHCM8, UPPAYUOHATbHBIX YPAGHEHULL
U HepaseHcma, MpU2OHOMEeMpPU4ecKUx
VPABHeHUll U HEPABEHCME, UX CUCTEM,
C80000HO peulams cUcmembl TUHEUHbIX
VpasHeHUl;

pewams 0OCHOBHbLE MUNbl YPAGHEHUIL U
HepaseHCcma ¢ napamempamu,
NPUMEHSMb NPU PEUeHUU 3a0ay
Hepasencmea Kowu — ByHsikoeckoeo,
bepuynnu;

uMemb npeocmasiietie 0 HepaseHCmaeax
MedHcOy CpeOHUMU CmeneHHbIMU




HEPaBHOCUIIbHBIX
peoOpa3oBaHUSIX
ypaBHEHUH U YMETh UX
JTOKa3bIBaTh;

— BJIaJETh METOAAMHU
pelleHus ypaBHEHUH,
HEPABCHCTB U UX CHCTEM,
YMETb BBIOMPATh METO/]
perieHust 1 000CHOBBIBATH
CBOM BBIOOD;

—  HCIOJB30BaTh METOJ
WHTEPBAJIOB JIJIsl PEIICHUS
HEPaBEHCTB, B TOM YHCIIE
JTPOOHO-palIMOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s
WppaIiOHAIILHBIC
BBIPAKCHUS;

— pemiartb anreOpandeckue
yYpaBHEHUS U HEPABCHCTBA
U UX CUCTEMBI C
napameTpamu
anredpanveckum u
rpagu4ecKuM METOIaMH;

— BJIAJETh Pa3HBIMU
METOJIaMH JI0Ka3aTelbCTBa
HEPaBCHCTB;

— pemiath ypaBHEHHUS B
LEBIX YUCIAX;

— u300pakaTh MHOXKECTBA Ha
TUTOCKOCTH, 3a/1aBacMble
ypaBHEHUSAMU,
HEPaBCHCTBAMH U UX
CUCTEMaMHU;

— CBOOOJTHO MCIIOJIb30BAaTh
TOKIECTBEHHBIC
npeoOpazoBaHus pU
pElIeHU: ypaBHEHUHN U
CUCTEM ypaBHEHUI

B noeceownesnoti srcusnu u npu
u3yueHuu opyeux
npeomemos:

— COCTaBJISITh M peuIaTh
ypaBHEHUs, HEPABEHCTBA,
WX CHCTEMBI ITPH PEIICHUN
3a/1a4 IPYrux y4eOHbIX
MIPEeIMETOB;

—  BBITIOJIHATH OIICHKY
MIPaBA0NO 100U
PE3yNIbTaTOB, MOIYYaeMbIX
MIPH PEIICHUN PA3TUYHBIX
ypaBHEHUH, HEPABEHCTB U




HX CUCTEM IPH pELICHUU
3a/1a4 APYyrux yaeOHbIX
MPEAMETOB;

COCTaBJIAATh U pCIIATh
YpaBHEHHS U HEPABEHCTBA
C mapaMmeTpaMH Ipu
peleHny 3aaa4 Jpyrux
y4eOHBIX MPEIMETOB;
COCTaBJISITh YpaBHEHUE,
HCPABCHCTBO WJIN UX
CUCTEMY, OIHCHIBAIOIINE
peanbHyI0 CUTYALUIO WU
MPUKJIAJHYIO 3a7a4y,
HHTEPIPETUPOBATH
MOJIyYEHHBIE PE3yJIbTaThI;
HCIIOJIb30BaTh
IIPOrpaMMHBIE CPE/ICTBA
MIPU PELICHUU OTACIIbHBIX
KJIACCOB YPABHEHUH U
HEPABEHCTB

Dynkyuu

Buitagers nonstusamu:
3aBHCHUMOCTH BEJTUYHH,
(GyHKLHMSA, apryMEHT U
3HaYeHUe PYHKIINH,
00J1acTh onpeAeaeHus U
MHOECTBO 3HaYEHUH
¢byHKIMY, rpadux
3aBUCHUMOCTH, rpadux
¢byHKIIMY, HYTd QYHKIWH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
BO3pacTaHHEe Ha YHCIOBOM
MIPOMEKYTKe, yObIBaHUE HA
YHCIIOBOM ITPOMEXKYTKE,
HaubosblIee U
HaMMEHbIIIee 3HAYCHNE
(GYHKIMU Ha YHCIIOBOM
MIPOMEKYTKE,
nepuoandeckas QyHKIMS,
MIEPUOJI, YeTHAS U HEUEeTHAS
(GyHKINU; yMETh
MPUMEHSTH OTH MTOHSITHS
IIPU PELICHUH 3ajay;
BJIQJICTh MIOHITHEM
CTeneHHas QyHKIUS;
CTPOUTH ee IrpadK U YMETh
MPUMEHSTh CBOMCTBA
CTENeHHON (PYHKLUH MPH
peLLIeHUH 3a1a4;

BJIAJICTh MOHATUAMHU
nokaszatenbHast QyHKIIHS,
9KCHOHEHTA; CTPOUThH UX

—  Hocmuoicenue pezynomamos pazoena 11;

—  e1a0emv NOHAMuUeM aACUMNMOMbI U
yMemb e20 NPUMEHMb NPU peuleHul
3a0ay,

—  NPUMEHAMb MemoObl peueHUs]
npocmenuux oug@depeHyuatbHbix
VPagHeHUll Nep8ozo U 8Mopo2o NOPAOKO8




rpauKu U yMETh
IIPUMEHATH CBOMCTBA
NOKa3aTeabHON (PYHKIUH
IIpU PELICHNUH 337a4,
BJIAJI€Th TOHATHEM
JorapupmMuyecKas
(GyHKLUS; CTPOUTH €e
rpaduk U yMeTh
IIPUMEHATH CBOMCTBA
sorapumMudeckoi
(YHKINU TIpU peIIeHUH
3ajau;

BJIQJICTh MMOHITUAMHI
TPUTOHOMETPHUYECKHE
(GYHKLIMHU; CTPOUTH UX
rpaduKu 1 yMeTb
IIPUMEHSTH CBOICTBA
TPUTOHOMETPHUYECKUX
(GyHKUMH TpU pelIeHun
3ajad;

BJIAJIeTh TOHATHEM
oOpatHast pyHKLIHUS;
MPUMEHSITH 3TO OHSATHE
IIPU PELICHUH 3ajay;
MPUMEHSTH IIPH PEIICHUN
3a/1a4 CBOMCTBA (DYHKITHI:
YEeTHOCTb, IEPHUOUYHOCTD,
OTPaHUYEHHOCTH;
MPUMEHSTH [P PELLICHUN
3aJa4 npeoOpa3oBaHuUs
rpadukoB QpyHKUHNIH;
BJIaJI€Th MOHATUAMHU
YHCIIOBas
MOCJIeIOBATEIBHOCTb,
apupmMeTHuecKas u
reoMeTpHYIecKas
MIPOrpecCus;

MPUMEHSTH IIPH PEIICHAN
3aJa4 CBOMCTBA U MPU3HAKU
apupMeTUIECKON U
reoMeTPHUYECKON
IIPOTPECCUM.

B noeceonesnol scuznu u npu

u3yyeHuu opyaux y4eoHvlx
npeomemos:

OTIpeACIIATH 10 rpadukam u
WCTIOJIh30BATh JIJIS
pENICHUS TPUKIIATHBIX
3a7a4 CBOMCTBA peaIbHBIX
MPOLIECCOB U 3aBUCUMOCTEMN
(HambompIIHE U
HAaWMEHBIIINE 3HAYCHUS,




IIPOMEKYTKH BO3PACTaHUS
1 yObIBaHUS (PYHKITUH,
IIPOMEKYTKH
3HAKOMOCTOSIHCTBA,
ACHMIITOTBI, TOUKH
neperu6a, nepuoi U T.11.);
UHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU ITPAaKTHYECKOU
CUTYallUH;.

OTIpeNIeNIATh 0 TpaduKam
MIPOCTEUIINE
XapaKTePUCTUKH
MEPUOINIECKHX TTPOLIECCOB
B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PAJHOCBSI3HU H JIP.
(ammuTya, MEPUOJ U T.11.)

Onemenmut
mamemamu
uecKoz2o
ananusza

Bnaners nonsituem
0ecKOHEeuHO yOBIBaroIIas
reoMeTpuiecKast
mporpeccust 1 yMeThb
MPUMEHSATH €0 IPH
peIlIeHIH 3a/1a4;
HNPUMEHSATH JUIS PEIICHHS
3aJ1a4 TEOPHUIO MPEJIEIIOB;
BJIQJIETh MTOHITUIMHI
0EeCKOHEYHO OOJbIINE U
OECKOHEUHO MaJible
YHCIIOBEIC
MOCJIeI0BATEIbHOCTH U
YMETbh CpaBHUBATh
0eCKOHEUHO 0OJIbIINE U
OECKOHEYHO MaJble
MOCIIe10BaTEIbHOCTH;
BJIQJICTh MOHATHIMU:
MPOU3BOIHAS (PYHKIIUH B
TOYKE, MPOU3BOIHAS
INZEINIVIH

BBIYUCIIATH TIPOU3BOTHBIE
3JIEeMEHTapHBIX PYHKIMH U
UX KOMOHMHAIIHI;
UCCIeoBaTh PYHKIIMU Ha
MOHOTOHHOCTb U
9KCTPEMYMBI;

CTPOUTH rpapuKu U
MPUMEHSTH K PEIICHHIO
3aja4, B TOM YHCIIE C
mapameTpoM;

BJIJICTh MOHATHEM
KacaTenbHast K rpauky

GyHKIMH B YMETh
MIPUMEHSITh €T0 TIPH

Jlocmusicenue pesynomamos pazoena 11,
Cc80000HO 8l1a0emb CMAaHOAPMHBIM
annapamom Mamemamuiecko2o anaiu3a
0151 8bIYUCTIEHUS NPOU3BOOHBIX PYHKYUU
O0OHOU NepemMeHHOU;

Cc80000HO NPUMEHAMb ANNAPAM
MAMeMamuyecKoeo aHanu3a ois
UCCNe008aHUs YYHKYULL U NOCMPOeHUs
2paguros, 6 mom uucie ucciedo8anus Ha
BbINYKIOCb,

ONepupoBamv NOHAMUEM NePE00OPA3HOT
@yHKYUuU 0115 pewtenus 3a0ay;
0811a0emb OCHOBHLIMU CBEOEHUAMU 00
uumeezpane Hotomona—Jleiibnuya u e2o
npocmeuuux NPUMeHeHUsX,
onepuposamv 6 CMaHOapPMHbIX
CUMYayusx NPOU3BOOHbIMU GbLCUIUX
nopso0Kos;

yMemb npuUMeHAmb NPU peuleHuu 3a0ay
CBOUCMBA HeNpepbIBHbIX PYHKYULL,
YyMemb NPUMEHAMb NPU peuleHuu 3a0ay
meopemvl Betiepwumpacca;

YyMemb 8bINOHAMb NPUOTUNCEHHBLE
8bIUUCTIEHUS (MEMOObl PeLUeHUs]
VPpasHeHUll, bIYUCTEHUSL ONPEOETIEeHHO20
unmezpana);

YMemb NPUMEHSAMb NPUTONCEHUE
NPOU3BOOHOU U ONPEOesIeHHO20
uHmezpana K peweHuio 3a0ay
ecmecmeo3HanUs,

81ademsv NOHAMUAMU GMOPASL
npou3600HAs, 8bINYKIOCb 2paAduKa
@yHKYUU U yMemb ucciedo8ams
@DYHKYUIO HA BLINYKIOCHTb




pEIICHUH 33]1aY;

— BJIAACTh IIOHATUSIMHA
nepBooOpasHas GyHKIu,
oIpeieNICHHBIA HHTETPalT;

— IPUMEHATH TEOPEMY
Hrrorona—JleitOuumna u ee
CIICJICTBUS JIJISL PEIICHUS
3a7ad4.

B noeceonegnotl scuznu u npu
usyuenuu opyaux yueOHwix
npeomemos:

— pemarh MPHUKJIAIHbIC
3aJauu U3 OUOJIOTHH,
(U3HKY, XUMUH,
9KOHOMHKH U JAPYTHX
MIPEIMETOB, CBSI3aHHBIC C
HCCIIeIOBAaHUEM
XapaKTEPUCTHK TPOIIECCOB;

—  UHTEPHPETHPOBATH
MIOJTYYCHHBIC PE3YJIbTATHI

Cmamucmu
Ka u meopus
6eposAmHOC
meil, 102UKa
u
Komobunamo
PpuKa

— OmnepupoBaTh OCHOBHBIMU
OInucaTeIbHbIMU
XapaKTepUCTUKaMHU
YHUCJIOBOTO HabOpa,
MOHATHEM IeHepalibHas
COBOKYITHOCTb U BBIOOPKOI
U3 HEE;

—  OIEpUPOBATH MOHATUSIMHU:
94acToTa ¥ BEPOSATHOCTh
COOBITHSI, CyMMa U
IIPOU3BEACHUE
BEPOSITHOCTEH, BEIYHUCIIATH
BEPOSATHOCTH COOBITHUI Ha
OCHOBE T0JICU€eTa Yncia
HCXO/IOB;

— BJIaJETh OCHOBHBIMU
MOHATUSIMHU
KOMOHMHATOPUKH U YMETh
WX TIPUMEHSTH MIPH
pelleHNH 3a/1a4;

— HUMETh Npe/icTaBiIeHue 00
OCHOBax T€OpUHU
BEpPOSTHOCTEM;

— HMETb MPE/ICTaBICHHUE O
TMCKPETHBIX U
HENPEPbIBHBIX CITy4aifHBIX
BEIMYMHAX U
pacnpeneseHusx, o
HE3aBUCUMOCTH CITy4aiHbIX
BEJIMYHH;

— HMETb NIPEJICTABICHHE O

Jlocmusicenue pesynomamos pazoena ll;
umMemv npedcmasienue 0 YeHmpaibHol
npeoeibHoU meopeme;

umems npedcmasienue 0 6b100POUHOM
Koaghhuyuenme Koppenayuu u TUHeUHOU
peepeccuu;

umems npedcmasienue o
CMAMUCMuUYecKux 2unome3ax u npogepke
CMAmMuUCmMuyecKkol 2unomesbl, o
cmamucmuke Kpumepusi u ee yposHe
3HAUUMOCMU,

umems npedcmasiienue o Ces3U
IMAUPUYECKUX U MEOPEeMUYECcKUX
pacnpeoeneHull;

umems npedcmasienue 0 KOOUpOBAHUU,
0BOUUHOU 3aNUCU, 0BOUYHOM Oepese;
81a0emsb OCHOBHbIMU NOHAMUAMU
meopuu epagos (epag, sepuiuna, pebpo,
cmeneHb 8epulunbl, Nyms 8 epage) u
yMemb NPUMEHAMb UX NPU peuleHuu
3a0ay;

umemv npedcmasierue 0 0epesbsx u
YyMemb NPUMEHAMb NPU PeuleHUuU 3a0ay,
81a0emsv NOHAMUEM CEAZHOCHb U YMEMmb
NpUMeHAMb KOMHOHEHMbL C8A3HOCMU NPU
peweHuu 3a0au;

YyMemb 0Cywecmsiims nymu no peopam,
00x000b1 pebep u sepuiun epagha;

umMemsb npedcmasiienue 00 31eposom u
2aMUTLINOHOBOM NYMU, UMEND




MaTeMaTH4eCKOM
OKMJIaHUU U TUCTICPCUU
CIIy4alHbIX BEJIMYUH;

— UMETh MPEACTABJICHHUE O
COBMECTHBIX
pacnpeeneHusx
CIIyYaHBIX BEJIUYUH;

— TOHUMAaTh CYTh 3aKOHA
0O0JIBIINX YKCeT U
BBIOOPOYHOT'O METO/1a
U3MEpEeHUs BEPOSTHOCTEH;

— UMETh MPEACTABJICHHUE O
HOPMaJIbHOM
pacnpeseneHuu u
puMepax HOpMaIbHO
pacmpeeieHHbIX
CIIyYalHBIX BEJIUYMH;

— HMMETb MPEICTAaBICHHE O
KOPPEJISIUH CITyYaitHbIX
BEJIMYUH.

B noeceownesnoui scusnu u npu
U3yYeHUU Opyeux
npeomemos:

—  BBIYMCIIATH WK OIEHUBAThH
BEPOSITHOCTH COOBITUH B
pEabHOM KU3HH;

— BBIOUPATH METOIBI
MOAXOJISAIIETO
MIPEJICTABIICHUS
00pabOTKH JaHHBIX

npeocmasieHue 0 mpyoHoCmu 3a0ayu
HAXO0HCOEHUsI 2AMUTILINOHOBA NYMU,

—  enademv NOHAMUIMU KOHEeYHble U

cuemHbvle MHOMCeCmsed u ymems ux
NpUMeHAMb NPU peueHuU 3a0ay;

—  yMemb npuMeHsIms Memoo

mamemamu4eckoul uHOyKb;uu;

—  ymemb npumeHnsams npunyun Jupuxie npu

peuweHuu 3a0a4

Texcmoevie
3a0aqu

— Pemars pasHsle 3a1aun
TIOBBIIIICHHOW TPYIHOCTH;

—  QHAJIM3HMPOBATh YCIOBHE
3aJ1a4M, BHIOMPATh
ONITHMAJIbHBI METOJ
pelICHuUs 3a/1a4H,
paccMmarpuBasi pa3JIndHbIe
METOJIBI;

— CTPOUTH MOJIEIb PELICHUS
3a7a4M, IPOBOIUTH
JI0Ka3aTesbHbIC
paccyxIeHHs Ipu
pELICHUY 3a1a4H;

—  pemiaTh 3aJauH,
TpeOyrormue nepedopa
BapHaHTOB, IPOBEPKH
yCJIOBUH, BBIOOpPA
ONITUMAIILHOTO PE3YJIbTaTa,

—  QHAJIM3HPOBATH U
MHTEPIPETHPOBATH

—  Jlocmuoicenue pezyromamog pazoena |l




MOJTy4YEHHBIC PELICHUS B
KOHTEKCTE yCJIOBUS 3a/Ia4H,
BBIOMpATh PEIICHHs, HE
POTHUBOPEUAILUC
KOHTEKCTY;

— TEePEBOAUTH MPH PEILICHUH
3a1a4u HHPOPMALIUIO U3
0JHOH (hopMBI 3amucH B
IPYTYI0, UCIONB3YsI IPU
HEOOXOJMMOCTH CXEMBI,
TaOIuIIbI, rpaduKy,
JMarpaMMBl.

B nosceonesnoil sicuznu u npu
uzyueHuu opyeux
npeomemos:

— pemarh NpaKTUICCKUE
3aJla4M U 33JIa49H U3 JIPYTHX

MIPEIMETOB
Hcmopus — Vmeth npescTaBieHHE O Locmuoicenue pezynomamos pasoena |l
Mamemamux BKJIAJIC BBIJAIONITIXCS
u MaTEMaTHUKOB B Pa3BUTHE

HayKW;

— IIOHHUMAaThb pPOJIb
MaTEMaTUKHU B pa3BUTUU

Poccun
Memoown — Hcnone3oBaTh OCHOBHBIE —  Hocmuoicenue pezynomamos pazoena ll;
mamemanux METOJIbI JOKA3aTECIIbCTBA, —  NpUMeHAmb mMamemamuyecKue 3HaHusa K
u IPOBOJUTH TOKA3aTEIHCTBO UCCTIE00BAHUIO OKPYAHCAIOWE20 MUPA

M BBINOJHSATh (MoOenuposarue uzuuecKux npoyeccos,

OIIPOBEPKEHUE; 3a0a4u IKOHOMUKU)

— IPHUMEHATH OCHOBHBIE
METO/IbI PELICHHUS
MaTeMaTUYECKUX 3a1ady;

— Ha OCHOBE MATEMAaTUYECKUX
3aKOHOMEPHOCTEN B
IIPUPOJE XapaKTEePU30BaTh
KpacoTy M COBEPILIEHCTBO
OKPY2KarolIero Mupa u
MIPOU3BEACHUN NCKYCCTBA;

— IIPUMEHATH IIPOCTEHIIINE
IIPOrPaMMHBIE CPEACTBA U
JJIEKTPOHHO-
KOMMYHHUKAallMOHHBIE
CUCTEMBI IIPH PELICHNUN
MaTeMaTUYECKUX 3aa4;

—  TI0JIb30BAaThCs
IIPUKJIAIHBIMH
IIPOrpaMMaMHy U
IIPOrpaMMaMHU CUMBOJIBHBIX
BBIUMCIICHUN JJIS
HCCIICIOBAHMS




MaTEMAaTHYECKHX 00BEKTOB ‘

Conep:kanue nporpaMmbl
JeiicTBUTEbHBIE YK cIa (6 YacoB)
HatypanbHble u nensle uncna. Panronansuslie uncna. Mppanuonaneselie ynciia. MHOXECTBO
JIEHCTBUTEIIBHBIX Yncell. MOylIb JEHCTBUTEIBHOIO YUCiIa. MeToa MaTeMaTH4eCKOM UHAYKIIMH.
Yucaosbie pynkuuu ( S yacon)
Onpenenenne uucinoBor Gpynkuu. CrocoOsl ee 3ananusi. CoiicTBa ¢pyHkumid. [lepuoanyeckue
dbyakuun. O6paTHas QyHKIHS.
Tpuronomerpnueckne pynkuuu (13 yacon)
YucnoBast OKpYKHOCTb. YuCIIOBas OKPYXXHOCTb Ha KOOPAMHATHOM IUIOCKOCTH. CuHyc n
KocuHyc. Tanrenc u kotanreHc. Tpuronomerpuueckue GyHKIIMH YUCIOBOTO aPTyMEHTA.
Tpuronomerpuueckue QyHKuuM yrioBoro aprymenra. ®opmynsl npuBeaeHus. DyHkuus
y=SinX, ee cpoiictBa u rpaduk. DyHkiuMs y=COSX, ee cBoicTBa W rpaduk. [leproandHOCTH
byHkImii  y=SiNX, y=C0SX. IIpeoOpa3oBanue Trpad)uKOB TPUTOHOMETPUUCCKUX (DYHKIIHH.
Oynkun Y=tgx,y=CtgX, ux cBoictsa u rpaduxu. OOpaTHbIC TPUTOHOMETPUYECKHE ()YHKIIHUH.
Tpuronomerpuyeckue ypasHenus (4 yaca)
ApPKKOCHHYC M pCLICHHE ypaBHEHHs COSt=a. ApKCHHYC W peIIeHHE YypaBHEHHUs Sint=a.
ApKTaHreHC U apKKoTaHreHc. Pemenue ypaBHeHuil tgx=a,Ctgx=a. Tpuronomerpuueckue
YpaBHEHHUS.
IIpeoOpa3oBanue TpUroHoMeTpuyeckux Bbipaxkenuii (10 yacon)
CHHYC U KOCUHYC CYMMBI U pa3HOCTH apryMEHTOB. TaHI'€HC CyMMBI U pa3HOCTH apI'yMEHTOB.
®opmyinel ABOHHOrO aprymenra. IlpeoOpa3oBaHue CyMM TpPUIOHOMETPHUYECKUX (QYHKIUI B
npousBeneHus. [IpeoOpazoBanne NPOM3BEACHUI TPUTOHOMETPHUECKUX (YHKIHUH B CYMMBI.
Merons! pelieH:s] TPUTOHOMETPUYECKUN YPABHEHU.
KommuiexcHble yucia (5 yacon)
KommnekcHble uucna v apudMeTHuecKue omepanuu Haja HUMU. KoMIuleKcHble 4yuciaa u
KOOpJMHAaTHAs IIJIOCKOCTh. TpuroHomerpuyeckas ¢opma 3alucud KOMIUIEKCHOTO YHCa.
KomrmuiekcHble yncna U KBaJpaTHbIE ypaBHEHMs. Bo3BeneHNE KOMIUIEKCHOTO YHUCIIAa B CTENEHb.
W3BreyeHne KyOM4eCcKOro KOpHs U3 KOMIUIEKCHOTO YnJa.
IIpousBoanas (14 yacos)
UucnoBele MOCIENOBATENbHOCTY U UX cBoicTBa. Ilpenen mnocienoBatenbHocTH. Cymma
OeckoHeuHOW reoMeTpuyeckoil mocnenosarenbHocTu. Ilpenen ¢ynkuuu. OnpeneneHue
IPOM3BOJHON. BpluncieHne Npou3BOAHBIX. YPAaBHEHHME KacaTeNbHOM K rpauky (yHKIUU.
[TpumeHeHne Mpou3BOIHOM 171 uccnenoBanuil GpyHkiuii. [Tocrpoenue rpadukoB GyHKIHIA.
[IpumeHeHre TPOM3BOMHONW Ui OTHICKAHWA HAMOOJBIIET0O W HAMMEHBIIEr0 3HAYEeHUH
HENpephIBHONW (PYHKIIMU HA MPOMEXYTKE. 3aJaud Ha OThICKaHME HAUOOJBIINX U HAaWMEHBIINX
3HAUEHUH BEJIUYMH.
KomOuHaTopuka u BeposiTHOCTH (4 yaca)
[IpaBuno ymuHoxenus. KomOunaropuwle 3anaun. IlepecraHoBku u (akropuansl. Beibop
HECKOJIbKUX d3JeMEeHTOB. buHomuanbHbie ko3dduumentsl. CaydaiiHble COOBITHS W HX
BEPOSITHOCTH.
Oo6o0maromee mopropenne (7 4acon)

CucreMa MOHUTOPHHIA Pe3yJIbTATOB 00y4eHHUS 110 NpeIMeTy
IIpuMepHOE KOJIN4YECTBO M KOHTPOJIbHBIX padoT

YueOHast yeTBepTh KonTpoJbHble

1 ueTBepThH 2

2 4eTBepTh 1




3 yeTBepTh 1

4 yeTBepTh 5

Hroro: 6

IIpumepHbIe TEMbI KOHTPOJIbHBIX pad0T
Ne ypoka KounrpoJabHas Tema
padora

11 No | UucnoBsie QyHKITUH.
17 Ne 2 Tpuronomerpuieckne GyHKINH.

27. 28 No 3 TpuronomeTpuueckue ypaBHEHHUSI.

37. 38 Ne 4 [IpeobOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHI.
53 Ne5 [TpousBoaHas.
61 KomOunHaTopuka 1 BEpOsITHOCTh




TemaTuuyeckoe NVIAHUPOBAHUE

Ne Tun Tema ypoka Buabl nesiTeJIbHOCTH (3J1EMEHTHI COIEePKAHNS, KOHTPOJIb)
YPOK | ypoKa
a
YucaoBbie GpyHknuu (4 yaca)
1 Onpenenenue YnucaoBoi
Ypok ¢ynkuuu. CiocoOsl ee 3aanus | 3HaTh ONPEAEICHHE YUCIOBOU (PYHKIIMU U YMETh IPUMEHATh 3HAHUS
OTKPBITHS IIPU PELICHUH 3a/1a4
HOBOT'O
3HAHMS
2 CaoiicTBa QyHKIMI 3HaTh CBOMCTBA (PYHKIMH U YMETh IPUMEHSTh 3HAHUS IIPU PELICHUN
Ypok 3a7a4
OTKPBITHUS
HOBOTI'O
3HAHUS
3 Ypok OOpartHas pyHKIUSA 3HaTh NOHATHE OOPAaTHON (PYHKUMU U YMETh PUMEHSTh 3HAHUS [IPU
OTKPBITHS peleHny 3aaa4d
HOBOT'O
3HAHMS
4 Ypok Kontponbshas paborta Nel. JIeMOHCTPUPYIOT TEOPETUYECKNE 3HAHUS U PAKTUYECKUE HABBIKU 10
pa3BUBAIO TeMe. BiraneroT HaBbIkaMu KOHTPOJISI M OLIEHKH CBOEU NEATEIbHOCTH.
LIETr0 MoryT caMOCTOSITENBHO BBIOPATh pallMOHANBHBIN CIIOCO0 peleHus
KOHTPOJIS 3aJ1ay.
Tpuronomerpuveckue pyHkuuu (22 yaca)
5 Ypok YHucnosast OKpyKHOCTb 3HATh KaK COCTABJISATh AHAJTUTUYECKHUE 3AMUCH JIJIS IyT YUCIOBOM
OTKPBITHUS OKPYXHOCTH




HOBOTI'O

3HAHUSA

6 Ypok UucnoBasi OKpyKHOCThb YMeTh HaXOIUTh HA YHCIOBOW OKPYXKHOCTH TOUYKH, COOTBETCTBYIOIINE
pednexcun 3aIaHHBIM YHCJIAM, BBIPAKEHHBIM B J0JIsIX yKcia 1 1 BeipakeHHBIM HE

B j1oJisax ymcia [1

7 Ypok YuciioBas OKpyKHOCTb Ha 3HaTh YUCIOBYIO OKPYKHOCTh Ha KOOPAUHATHOU MJIOCKOCTH U YMETh
OTKPBITUSL | KOOPAMHATHOM IMJIOCKOCTHU paboTath B IBYX CHCTEMaxX KOOPJAUHAT
HOBOT'O
3HAHUSA

8 Ypok UucnoBasi OKpY>KHOCTb Ha YMeTh HaXOIUTh KOOPJIMHATHI TOYEK YUCITOBON OKPYKHOCTH YMETh
pedaexkcun | KOOPAUHATHON MJIOCKOCTH OTBICKMBATh Ha YHCJIOBOW OKPYKHOCTHU TOYKH IO 33JIaHHBIM

KOOpAMHATaM

9 Ypok Bxo1HON MOHUTOPUHT JIeMOHCTPUPYIOT TEOPETUUECKHUE 3HAHUS U TPAKTUUYECKNE HABBIKYU 32
pa3BUBalo KypC OCHOBHOM IIKOJIbL. B1asetoT HaBbIkaMy KOHTPOJISL U OLIEHKH CBOEH
1IEro JeATEeTbHOCTH. MOTYT CaMOCTOSTENbHO BIOPATh PallMOHATBHBIN
KOHTPOJIS croco0 penieHus 3a1a4u.

10 Ypok CuHyC 1 KOCHUHYC 3HaTh Ha3BaHUS a0CIIUCCHI U OPJIUHATHI
OTKpBITUSL | TaHT€HC U KOTAaHTEHC
HOBOTO
3HAHUS

11 Ypok CuHyC 1 KOCUHYC 3HaTh CBOMCTBA CHHYCA U KOCUHYCA, (OPMYJIbI IPUBEICHUS
pednexcun | TaHreHC U KOTAHTEHC

12 Ypok Tpuronomerpruueckue HMeThb nipeAcTaBiICHUE O TPUTOHOMETPUUECKHUX (DYHKIIHSIX YUCIOBOTO
OTKPBITUS | (DYHKIIMH YUCIIOBOTO apryMeHTa ¥ YMETb BBIYUCIISITH HEKOTOPBIC 3HAUCHHUS 3TUX (HYHKIIHIA
HOBOTO aprymeHTa
3HAHUS

13 Ypok Tpuronomerpuyeckue 3HaTh HOBBIE (DOPMYIIBI CBOMCTB (DYHKIIUN U YMETh UX NTPUMEHSThH

peduexcuu

(YHKIMY YUCIOBOTO




aprymeHTa

14 VYpok Tpuronomerpuueckue 3HAaTh, YTO OIPENEICHHE, CBA3AHHOE C NMPSMOYTOJIbHBIM
OTKpBITHS | QYHKIMU YIJIOBOTO apIryMEHTa | TPEYTOJIbHUKOM — YaCTHBIN CiIy4ail 00IIero onpeaeneHus
HOBOT'O
3HAHMS

15 Ypok @OopMyJIbl IPUBEACHUS YMeTh 000CHOBBIBATH (DOPMYJIbI IPUBEIEHUS C TOMOILBIO YHCITOBOM
OTKPBITHS OKPYXHOCTH
HOBOT'O
3HAHMS

16 Ypok @opMyIIbl TPUBEACHUS 3HaTh NIPOCTOM CIIOCOO 3aIOMUHAHUS (POPMYJI IPUBEACHUS U YMETh UX
pediekcun IPUMEHSATh

17 Ypok Oyukims  y=Sinx 3HaTh cBOMCTBA QYHKIIUU U YMETHh U300paxaTh rpadux GyHKIUN
OTKpBITHS | €€ CBOMCTBA U rpaduk CXEMAaTUYECKH, a TAKKE HAXOJAUTh 00J1aCTh ONPEEIICHUsT U 00J1acTh
HOBOI'O 3HaYeHUH QYHKINU, IPOMEXYTKU BO3pacTaHus U yObIBaHMsI, HYJIH,
3HAHMS HanOOoJIbLIEE U HAMMEHBIIIEE 3HAYCHUS

18 Ypok Oynkius y=sinx YMeTh pemarb ypaBHEHUs rpapuuecku
pedaexkcun | ee cBOWCTBA U rpauk

19 Ypok OyHKIMA Y=COSX 3HaTh CBOMCTBA QYHKLIHUH U YMETH N300paxkaTh rpaduk 3Toi PyHKIIMU
OTKpBITHS | €€ CBOWCTBA U rpaduk CXEMAaTUYECKH, a TAaKXkKe M0 rpaduKy HaXOAUTh 00JACTh ONPEEICHUS U
HOBOT'O 001acTh 3HaYEHUH, MPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HYJIH,
3HaHUSA HauOoJIbllIee U HAMMEHbLIee 3HAaUEeHUs

20 Ypok OyHKIMUSA Y= COSX YMeTh pemath ypaBHEHUS IpapUUeCcKu, a TAKKE BHITIOTHATh
pednexkcun | ee cBOWCTBa M rpaduK npeoOpa3zoBanus rpapuka QyHKIMN

21 Ypok [lepuonuuHoCTh QyHKIMN 3HaTh BOCbMOE CBOMCTBO TPUTOHOMETPUUYECKHUX (DYHKIIMM, YMETh
OTKPBITUSL | Y=SINX, Y=COSX MPaKTUYECKU MPUMEHATH 3TO CBOMCTBO MPU NOCTPOEHUH IpahuKOB
HOBOTO
3HAHUS

22 Ypok ITpeobpazoBanus rpagukos VYuyanuecs T0KHBI TO3HAKOMHUTBCS € TPEe0Opa30BaHKEM,




OTKpPBITUSL | TPUTOHOMETPUUYECKHUX NO3BOJISIOIINM, 3Hast rpaduk ¢pyakiun Y=Ff(X) , crpouts rpaduk
HOBOT'O byHKIMI bynkun y=mf(X) , rme m — mo0oe 1eHCTBUTEIBHOE YHCIO (KpoMe
3HAHUS 0), a Taxxe IPUOOPECTH HABBIKK B IMOCTPOCHUU TPapUKOB QyHKIIUH
C MCTOJIb30BaHUEM M3YUYEHHOIO NMPeoOpa3oBaHMUs

23 Ypok [TpeobpazoBanms rpadKoB [To3HaKOMHTHCS C €111e OJJHUM MPEeoOpa30BaHUEM TIO3BOJISIFOIIIM, 3HAS

pedieKCHH | TPUTOHOMETPHUECKUX rpaduk ¢pynknun Y=f(X), 10BoIBHO OBICTPO CTPOUTH rpaduk GyHKIUH
byHKIIAN y=f(kx), e x - m000e ACHCTBUTEILHOE YHCIIO (KPOME HYJIS)

24 Ypok Oynkuum Y=tgx, y=ctgXx, nx YMeTh NpUMEHATh U3Y4YEHHOE NMpeoOpa3oBaHKE MPU OCTPOECHUU
OTKpBITHSI | CBOMCTBA U rpauku rpaukoB
HOBOT'O
3HaHUSA

25 VYpok Oynkuuu y=tgx, y=ctgx, ux [To3HAaKOMUTBCS C 3aKOHOM (MJIM YPaBHEHUEM ) TapPMOHUYECKUX
pediekcun | CBOMCTBA U rpapuKu KoJ1e0aHul, a TaK’K€ YMETh CTPOUTH IpapUKu TapMOHUYECKUX

KOJIeOaHM

26 Ypok KontposnbHas padora Ne2 JIeMOHCTPUPYIOT TEOPETUYECKUE 3HAHUS U TPAKTUYECKNUE HABBIKU I10
pa3BHUBaIO Teme. Brageror HaBbIKaMu KOHTPOJISL ¥ OLIEHKU CBOEH JIEATEITHHOCTH.
LIETO MoryT caMoCTOATENbHO BBIOpATh pallMOHATIBHBIN CIIOCOO PEIIeHUS
KOHTPOJIS 3aJlayM.

Tpuronomerpuyeckne ypapHenus (6 4acoB)

27 VYpok APKKOCUHYC U pelIeHHe HmeTh npeacTaBieHne 0 apKKOCHHYCE U 10 (popMyJiaM YMETh pelaTh
OTKpBITHSI | ypaBHEHUS TPUTOHOMETPUUECKHUE YPABHEHUS
HOBOI'O cost=a
3HAHUSA

28 Ypok ApPKCUHYC U pellieHne 3HaTh MOHITHE APKCUHYCA U YMETh peliaTh TPUTOHOMETPHUECKHE




OTKpBITHSI | ypAaBHEHUS ypaBHEHUS
HOBOTO sint=a
3HaHUSA
29 VYpok PyOexHbli1 MOHUTOPHHT. JIeMOHCTPHUPYIOT TEOPETUYECKUE 3HAHUS U TPAKTUYECKUE HABBIKU I10
pa3BUBAIO M3Y4YEHHBIM TeMaM. BiaiefoT HaBbIKaMy KOHTPOJISL U OLICHKU CBOEH
LIEro JeATENbHOCTH. MOTYT CAMOCTOSATENBHO BIOPATh PallMOHAIBHBII
KOHTPOJIS Croco0 pemeHus 3a/1a4u.
30 Ypok ApKTaHI€HC U pEllIEeHNE 3HaTh NOHATHE aPKCUHYCA U YMETh peliaTh TPUTOHOMETPUYECKUE
OTKpPBITUSL | ypAaBHEHUS ypaBHEHUS
HOBOTO tgx=a
3HAHUSA APKKOTaHI€HC U pELICHNE
yYpaBHEHUS
ctgx =a
31 Ypok Tpuronomerpuyeckue YMeTh pemiate NMPOCTENIINE TPUTOHOMETPUUECKUE YPABHEHHUS
OTKpPBITUSL | yPAaBHEHUS
HOBOTO
3HAHMS
32 Ypok KonTponbnas padota Ne3 JIeMOHCTpHUPYIOT TEOPETUYECKHE 3HAHUS U PAKTUIESCKUE HABBIKH T10
pa3BUBAIO TeMe. BraneroT HaBbIKaMu KOHTPOJISI M OLIEHKH CBOEU JIeATEIbHOCTH.
LIETO MoryT caMoCTOATENbHO BBIOpATh pallMOHATIBHBIN CIIOCOO PEIIeHUS
KOHTPOJIsS 3aJ1a4yu.
I'naBa 4. IlpeoOpa3oBaHue TPUTOHOMETPHYECKHUX BbIpaxkeHuil (7 4acoB)
33 Ypok CHHYC ¥ KOCUHYC CYMMBI U 3Hath (OpMyIIBI CHHYCA M KOCUHYCa CYMMBI U Pa3HOCTH
OTKpPBITUSL | Pa3HOCTH apryMeHTa
HOBOTO
3HAHUS
34 Ypok TaHreHc cyMMbI ¥ pa3HOCTHU 3HaTh (OPMYJIbI TAHTEHCA CYMMBI M pa3HOCTH apIyMEHTOB




OTKpPBITUSL | QpPTYMEHTOB
HOBOTO
3HAHUS
35 Ypok DopMyIIbl IBOMHOIO 3HaTh GOpMYIIBI JBOMHOTO apryMeHTa
OTKpPBITUSL | apryMEHTa
HOBOTI'O
36 Ypok [IpeoOpazoBanue cymm YMeTh npeoOpa3oBhIBATh CyMMbl TPUTOHOMETPUUYECKUX (PYHKIINIA B
OTKpPBITUSL | TPUTOHOMETPUYECKHUX IIPOU3BECHUY €
HOBOT'O (yHKUMN B IPOU3BEJICHUE
37 Ypok [Ipeobpa3oBanue cymm YMeTh npeoOpa3zoBeIBaTh CyMMbl TPUTOHOMETPUUYECKUX (PYHKIINN B
pedieKCUH | TPUTOHOMETPUUECKUX IIPOU3BEICHUY €
(YHKIMI B IPOU3BEACHUE
38 Ypok [Ipeobpa3oBanue YMeTh npeoOpa3zoBbIBaTh MPOU3BEACHUE TPUTOHOMETPUUYECKUX
OTKpPBITUSL | IPOU3BEIACHUN GyHKIUI B CyMMY U YMETb IPUMEHSATh UX IPU PEILICHUU
HOBOT'O TPUTOHOMETPUYECKHUX
(GYHKIUN B CyMMY
39 Ypok KontposnbHas padora Ned JIeMOHCTPUPYIOT TEOPETUYECKUE 3HAHUS U TPAKTUYECKNE HABBIKU I10
pa3BUBaro TeMe. BrageroT HaBpIkaMu KOHTPOJISL U OLIEHKU CBOEH JIEATENBHOCTH.
LIETO MoryT caMoCTOATENbHO BBIOpATh pallMOHATIBHBIN CIIOCOO pEIIeHUS
KOHTPOJIS 3a/1a4H.
I'naBa 5. IlpousBoanas (22 yaca)
40 Ypok Hucnossie IToMHUTH OmpeneneHne nocie10BaTEIbHOCTH U 3HATh CBOMCTBA
OTKpPBITUSL | IOCJIEOBATEIBHOCTH U UX YHUCJIOBBIX MTOCIEN0BATEIBbHOCTEN
HOBOT'O CBONCTBA 3HaTh ONPEACIICHUE MIPEEIIA MOCIEN0BATEIbHOCTH
IIpenen mociienoBaTeIbHOCTH
41 Ypok CyMmMa GeckoHeyHOM YMETh BBIUUCIATH MPEAEIIBbI II0CIEN0BATEILHOCTEN U CYMMBI

OTKPBITHA

reOMETPUYECKON POrpeccuu

OECKOHEYHBIX T€OMETPUUECKUX MPOTPECCUi




HOBOTI'O

42 Ypok [Ipenen pynkuun 3HaTh ornpezeseHue npeaena GyHKIU U YMETh ONpeessTh 10
OTKPBITHUS rpadukamM, uMeeT JI1 (PYHKIIUS TIpeie] U YeMy OH PaBeH, CTPOUTH
HOBOTO ACKU3BI rpapuKOB PYHKIMI, 001a1al0IMX YKA3aHHBIMUA CBOMCTBAMMU
43 Ypok [Ipenen pynkunu 3HaTh onpezeNieHne npeaena GyHKIUU U YMETh OIMpeaemsaTh M0
pedekcun rpadukam, uMeeT i1 GYHKIIUS Mpeesl U YeMy OH PaBEH, CTPOUTH
ACKHU3bI rpaduKoB QYHKIMI, 00J1aJal0NIMX YKa3aHHBIMU CBOMCTBAMH
44 Ypok Onpenenenue Mpou3BOIHON 3HaTh ONpeICICHUE TPOU3BOIHOM
OTKPBITHUS
HOBOI'O
45 Ypok Omnpenenenre NpoU3BOAHON 3HaTh onpeesieHne NPOU3BOAHOM, a TaKXKe €€ 0003HaYeHHE U
pediekcun CBOICTBa
46 Ypok Brrunciienre npon3BOgHBIX 3HaTh hopMyIibl AuddepeHIIUpOoBaHUS 1)1 KOHKPETHBIX (QYyHKIIUN
OTKPBITHUS
HOBOTO
47 VYpok Brruncnenue mpon3BoIHBIX YMETh UCTIONB30BATh MPU BBIYMCICHUSX MPOU3BOIHBIX ABYIIATOBBIM
pedaexkcun QITOPUTM
48 Ypok Brrunciienre npon3BOgHBIX YMeTh COCTaBIATh YPABHEHHS KacaTeabHOU K Tpaduky QyHKIIUN
pediexcun
49 Ypok YpaBHEHHE KacaTeJIbHOU K 3HaTh F€OMETPUYECKUM CMBICII POU3BOJIHON U YMETh MOJIb30BATHCS
OTKPBITUA | TpaduKy QyHKIIUU aJITOPUTMOM COCTAaBIICHUS! YPaBHEHUS KacaTelIbHOM K rpaduky
HOBOT'O GYHKIIUM B TOUKE, IPUHAAJIEKALEH TpaduKy; yMEHUE IPOBOIUTh
KacaTeJIbHYIO MapajuielIbHO 33IaHHOM MPSAMOM; HAXOAUTh YroJ,
KOTOPBIN KacaTeabHasi 00pa3yeT ¢ MOJIOKUTEIbHBIM HAalIPaBICHUEM OCU
a0bcrucc
50 Ypok YpaBHEHUE KacaTeJIbHOM K YMeETh MOJIb30BATHCS AITOPUTMOM COCTABIIEHUS YPaBHEHUSA
pednexkcun | rpaduky GyHKIHH KacaTeJbHOU K rpa@uKy GyHKIUU B TOUKE, MPUHAJIEKAIIEH rpaduKy;

YMEHHE MPOBOJUTH KACATEIbHYIO MAPAJLIEIBHO 3aIaHHOW MPSAMOW;




yMeHue HaxoauTh yrou. Kotopslii kacarenbHas o0pasyer ¢
MOJIOKUTEJIbHBIM HaIlpaBJICHUEM OCH a0CIUCC

51 Ypok [IpumeneHre mpou3BOAHOM i | 3HATh METO/Abl AU(dHEepEeHIINaTFHOTO UCUUCTICHUS
OTKDPBITUS | UCCIIENOBAHUS (PYHKIIUH
HOBOTO
52 Ypok [Tpumenenne mpou3BOAHOM s | 3HATH METO bl Tu(HepeHIINATEHOTO UCUNCICHUS TSI HAXOXKICHHUS
pediekcun | uccaenoBaHus QyHKITHMA MTPOMEKYTKOB BO3pACTaHUs, yOBIBAHUS M SKCTPEMYMOB (YYHKITHH
53 Ypok [IpumeHeHne mpoOu3BOIHON AJis | YMETh CTPOUTH IpaduK PYHKIIMH, HAXOAUTH €€ HauMEHbIIIee U
peduekcuu | uccienoBanust GyHKIUN HauOOJIbIIICE 3HAUYCHHE
54 Ypok [TocTpoenue rpadukon YMeTb cTpouth rpaduk QPyHKIIMU, HAXOJAUTH €€ HAUMEHbIIIEE U
OTKPBITUSA | QYHKIIMIA HauOoJIbllIee 3HAUCHNE
HOBOT'O
55 Ypok [TocTpoenue rpadukon YMeTb cTpouth rpaduk PyHKIIMU, HAXOJAUTH €€ HAUMEHbIIIEE U
pedaexkcun | QyHKIUI HanOoJIbLIEE 3HAYEHUE
56 Ypok [TpumeneHne mpou3BOHON YMeTh cTpouTh rpaduk QyHKIMHM, HAXOAUTH €€ HAaUMEHBIIIEE 1
OTKPBITHS | JJI OTBICKAHWsI HAUOOJBIIIETO U | HauboJIbIlIee 3HAYCHHE
HOBOTO HAUMEHBIIIETO 3HAUYCHUH
HEMpepbIBHON (DYHKIIMU Ha
IPOMEXKYTKE
57 Ypok [IpumeHeHne Mpon3BOIHOM YMeThb cTpouth rpaduk PyHKIIMU, HAXOJAUTH €€ HAUMEHbIIIEE U
pediekcun | 71 OTBICKAHKUS HAaUOOJIBIIIETO M | HAMOOJIbIIIee 3HAUCHUE
HaVMEHBIIIETO 3HAYCHU N
HETPEePHIBHON (DYHKIIUK HA
IPOMEXKYTKE
58 Ypok 3ajaun Ha OTBICKaHUE YMeTb cTpouTh rpapuk (PyHKIIMU, HAXOAUTh €€ HAUMEHbIIIEE U
OTKPBITHSI | HAUOOJBIIIETO U HAMMEHBIIIETO | HauboJIbIlIee 3HAYCHHE
HOBOT'O 3Ha4YCeHUN PYHKIMI
59 Ypok 3ajaun Ha OTHICKAHUE YMeTh cTpouTh rpapuk (PyHKIIMU, HAXOJAUTh €€ HaUMEHbIIIee U




pediekcun | HanOOJBIIEr0 U HAUMEHBIIETO | HAUOOJIbIIIEE 3HAUCHUE
3HaYeHUN QyHKIUH

60 Ypok 3aauyn Ha OTHICKAaHHE YMeTh cTpouTh rpaduk GyHKIMH, HAXOAUTh €€ HAUMEHBIIIEE U

pediekcun | HanOOJIBIIET0 U HAUMEHBIIETO | HAUOOJIbIIEE 3HAUCHUE
3HaYeHUH PYHKIHHI
6| Ypox KonTponbnas padota Ne5 JIeMOHCTPHPYIOT TEOPETUYECKUE 3HAHUSA U TPAKTUYECKNUE HABBIKU I10
1| pa3BuBarom TeMe. BiageroT HaBbIKaMu KOHTPOJISI K OLEHKH CBOEU JEATEIbHOCTH.
ero MoryT caMOCTOSITEbHO BBIOPATh PallMOHANBHBIN CIOCO0 peleHus
KOHTPOJIsI 3a/1a4H.
IToBTOpenue (5 yacon)

62 Ypok CaoiicTBa QyHKIMI 3HaTh CBOMCTBA (PYHKIMH U YMETh IPUMEHSTh 3HAHUS IIPU PEILICHUN
pedexcun 3a/1a4y

63 Ypok YuciioBas OKpy>KHOCTb Ha YMeTh Hax0IUTh KOOPAUHATHI TOYEK YUCIOBOM OKPYKHOCTH YMETh
pedaexkcun | KOOPAUHATHOM IIIOCKOCTH OTBICKMBATh Ha YHCIOBOW OKPY>KHOCTH TOYKH MO 3aJaHHBIM

KOOpJIMHATaM

64 Ypok Tpuronomerpruueckue 3HAaIOT onpeaereHue TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTBA.

pedekcun | GyHKIUH YMEIT NpUMEHSTh MOJYyYEHHBIE 3HaHUS [PU BBIIIOJIHEHUN
MIPAKTUYECKUX 3aTAHUN.

65 Ypok Tpuronomerpruueckue YMerT pemaTh NpoCcTeNe TPUrOHOMETPUIECKUE YPABHEHUS.
pednexkcun | ypaBHEHHUS

66 Ypok IIpousBoaHas 3Har0T POPMYJIbI BEIYKUCICHHS POU3BOIHOM, YMEIOT UX IPUMEHSTb.
peduexcun

67,68 | Ypok N TOroBpIi1 MOHUTOPHUHT JIeMOHCTPUPYIOT TEOPETUYECKUE 3HAHUS U TPAKTUYECKNE HABBIKU 10
Pa3BUBAIOIIL M3YYEHHBIM TeMaM. BiaieloT HaBbIKaMy KOHTPOJISL U OLICHKU CBOEH
ero JeATETbHOCTH. MOTYT CaMOCTOSITENIbHO BBIOPATh PallMOHAbHBIN

KOHTPOJIS

croco0 penieHus 3a1aqmu.







