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YUHTE]IbL MAaTEMATHKH




IMosicuuTeILHAS 3aIMCKA

O6pazoBatenpHas mporpamma 1o anredope miust 10 kmacca (mpodrIbHBIA YPOBEHB) COCTaBIICHA

Ha OCHOBE:

- OcHOoBHas o0Opa3oBarebHas MporpaMMa OCHOBHOTO o01iero oopaszosanus ' bOY COIIL

c.BacuibeBka

- [Iporpammebl 0011€00pa30BaTEIbHBIX YUpeKaAeHnid. Maremaruka. 5 — 11 kimaccel. M.:

ITpocsemienue, 2009

[IporpamMma mo maTemaruke Ha 0a30BOM ypOBHE IpeAHa3HAueHa JJIsi OO0YyYaroIlIMXCsl CperaHei

IIKOJIbI, HE MCHBITHIBABIIUX CEPHE3HBIX 3aTPYJHEHUH Ha IpPEIbIAYIIEM YpPOBHE OOy4YEHHUS.

OOyyaronuecs, ocyllecTBIsONME O0yyeHHe Ha 0a30BOM YpOBHE, JOJKHBI OCBOUTH OOIIMeE

MaTeMaTHYECKUEe YMEHHsI, HEOOXOAUMBIE Ul KHU3HH B COBPEMEHHOM OOILECTBE; BMECTE C TEM

OHM TMOJIY4aIOT BO3MOXKHOCTh HM3Y4YUTh INpEAMET TIy0xe, ¢ TeM 4YTOOBl B JalbHEHIIEM MpH

HEOOXOIMMOCTH M3y4aTh MAaTEMATHKY ISl MPO(ECCHOHATBHOTO PUMEHEHHUSI.

[lenn ocBoeHMsI mporpamMmbl 0a30BOr0 YpPOBHA — 00OECIEYeHHE BO3MOXHOCTH HCIHOJIB30BaHUS

MaTeMaTUYeCKUX 3HAHUM M yMEHHUH B IOBCEJIHEBHON JKM3HU U BO3MOYKHOCTHU YCIIELIHOTO

IPOJODKEHUsT o0pa3oBaHMsl 1O  CHELMAIBHOCTAM, HE CBSI3aHHBIM C  [PHUKJIAJHBIM

MCII0JIb30BAHUEM MATEMATHKHU.

Leabro NpoX0oXAEHNS HACTOSILET0 Kypca SBISETCS:

- OBJIa/IeHHe CHCTEMOI MaTeMaTHYeCKHX 3HAaHUN M YMEHHM, HEOOXOUMBIX ISl IPUMEHEHHS B

NPAaKTUYECKOHN eATENbHOCTH, U3YUEHHS] CMEXHBIX AUCIUILINH, TPOAOIDKEHHUS 00pa30BaHus;

- HHTeJUIeKTyajlbHOe pa3BuTHe, (GOPMUPOBAHNE KAUECTB JTUYHOCTH, HEOOXOJUMBIX YEIIOBEKY

JUISI TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOLIECTBE: SICHOCTh U TOYHOCTb MBICJIH, KPUTUYHOCTh

MBILUIEHNS], WHTYULUS, JIOTMYECKOE MBIIIIEHUE, 3JEMEHTBl AJITOPUTMHUYECKON KYJIbTYpBI,

IPOCTPAHCTBEHHBIX NIPEICTABIECHUMN, CIOCOOHOCTD K MPEOJI0JIEHUIO TPYAHOCTEN;

- opMupoBaHue mnpeAcTaBJeHMi 00 HIeAX M METOJaX MAaTeMaTUKU KaK YHUBEPCAJIbHOI'O

A3bIKa HAyKU ¥ TEXHUKHU, CPEACTBA MOAEIMPOBAHUS SBJIEHUH U MTPOLIECCOB;

- BOCIIMTAHUE KYJIbTYphl JMYHOCTH, OTHOIICHUS K MaTeMaTHUKE KaK K YaCcTH OOIIeUeTI0BEeUYeCKOi

KYJIbTYpbI, IOHUMaHUE 3HAUUMOCTH MaTeMaTHKHU JJI1 HAyYHO-TEXHUYECKOT 0 Iporpecca.

B xone ee noCTHKEHUS pEelIatoTCs 3aJa4Hu:

1) cucremarusanusi CBEIEHUN O YHUCIAX; MU3y4YE€HUE HOBBIX BMJIOB YHCIOBBIX BBIPDAKEHUN U

dbopMyI; COBEpIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB W BBIUMCIUTEIBHOW KYIBTYpHI,

paclIMpeHHe W COBEPILIEHCTBOBAaHWE alreOpanyeckoro ammapara, Cc(QOpMHUpPOBAHHOTO B

OCHOBHOM IIKOJIE, U €70 IPUMEHEHHUE K PELICHUIO MAaTEMaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4;

2) pacumpeHHe M cucTeMaTh3anus OOMIMX CBEeAeHHH O (YHKIUAX, MOMOJHEHHE Kiacca

M3y4aeMbIX (PYHKIHNA, WILTIOCTPAIHS IIUPOTH TPUMEHEHUsT QYHKIIUHN AJI ONMUCAHUS U U3yUCHHUS

peaNbHBIX 3aBUCUMOCTEM;

3) 3HaKOMCTBO C OCHOBHBIMH HJIESIMU U METOAAMH MaTEMaTHUECKOI0 aHAJIN3a.
Y4eOH0-MeToAMYeCKHH KOMILJIEKC

1.MopakoBuu A. I'. AnreGpa u Havana mareMaTHuecKoro aHanuza. bas3oBelii yposens, 10-11

kjaccel.M.: MueMo3nHa,2009r. (yueOHMK U 331a4HUK)

2. MopakoBuu A. I'. Anre6bpa u Havanma ananuza. KonTpombHbele pabote,l0 - 11. M.:

Mmuemo3zuna, 2009 r.

3. YueOHoe anekTpoHHOEe m3nanue. Matemaruka 5- 11 knaccewl. IIpaktukym. [loa penakuumeit

Hy6porckoro B.H., 2004.

4. Cpaém EI'D mo maremaruke. MIHTepaKTHBHbIE KOHTPOJBHBIE U3MEPUTENILHBIE MaTEepPHAIbI.

Mocksa. @upma «1C»

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

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

7. IHTepaKTUBHBIN Kypc. aiaredpa u Hadana aHanaza. Mocksa, 2006 rox



8. Ennuerit

roCyAapCTBEHHBIN

OK3aMCH:

MaT€MaTHuKa.

KOHTPOJIbHBIC HU3MCPUTCIILHBIC

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

MarepuanbHO-TeXHUYECKHUE CPeICTBA /1JIsl peau3aliu NPorpaMMmbl

1.HoyrOyx
2.ITpoextop
3.Oxpan
TpeOoBaHMsi K YPOBHIO NOATOTOBKH
Yucna u OnepupoBaTh Ha 6a30BOM — (8060010 onepuposams NOHAMUAMIU:
8bIPAIICEHUA YpOBHE MOHATUSAMU: L[EI0€ yenoe yucno, 0eUMOCmbd Yuce,

YHCII0, IETUMOCTD YHCEIL,
0OBIKHOBEHHAs! APOOb,
JecATUIHAs Apo0b,
palrroHaIbHOE YHCIIO,
npUOIMKEHHOE 3HAUYECHUE
YHCIia, YaCTh, J10JIA,
OTHOIIICHHE, TIPOLICHT,
MOBBILICHUE U TOHIKEHUE Ha
3aJJaHHOE YKCIIO IPOIICHTOB,
MaciTao;

orepupoBaTh Ha 6a30BOM
YpPOBHE OHATHSMHU:
Jorapudm yucna,
TPUTOHOMETPHUYECKAS
OKPYKHOCTB, IpayCcHas
Mepa yriia, BeIUYrHa yTJia,
3aJJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOMN
OKPY)KHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTAHI'€HC YTJIOB, UMEIOLINX
MIPOM3BOJILHYIO BEIIMYHMHY;
BBINOJIHATH apUPMETHUECKHE
JNEUCTBHUS C IIEIBIMU U
paloHaIbHBIMU YHUCTIAMH;
BBITOJIHATH HECIIOXKHbIE
npeoOpa30BaHUsI YUCITOBBIX
BBIpKEHUH, CoJlepKaIux
CTEMEeHH YHCell, IN00 KOPHU
U3 Yucel, MO0 Jorapudmel
qrcen,

CpaBHHUBATh pAllMOHAILHBIC
qrcIia MEXIy cO00i;
OIICHUBATh U CPAaBHUBATH C
paroHaIbHBIMU YHCTIAMHU
3HAYEHUS 1eIbIX CTeTIeHEeH
4yurcell, KOpHEW HaTypallbHOU
CTETICHU U3 YHCeT,
sorapu(MoB YUCEN B

00bIKHOBEHHAsL OPOOL, OeCAMUUHASL
0pobOb, PAYUOHAILHOE YUCTO,
NPUOIUIHCEHHOE 3HAYEHUEe YUCIA, YACDY,
00/, OMHOWEHUE, NPOYEHM,
nosvluenue u NOHUNCeHue Ha 3a0aHHoe
YUCTIO NPOYEHMOB8, Macuimao,
NpUBOOUMdb NPUMEPLL YUCETL C
3A0AHHBIMU CBOUCMBAMU OCIUMOCTIU,
onepuposams NOHAMUAMU. 102aAPUDM
yucna, mpueoHoOMempuyeckas
OKDYHCHOCMb, PAOUAHHAS U 2PA0YCHASA
mepa yena, 8eluduna yand, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOUL
OKPYIHCHOCIU, CUHYC, KOCUHYC, MAH2EHC
U KOMAH2EHC Y208, UMEIOUUX
NPOU3BOJILHYIO EIUYUHY, YUCIA € U T,
8bINOIHAMb apupmemuieckue
Oelicmeus, couemasl ycmmoie u
nUCcbMeHHble NpUemMbl, NPUMEHs NPU
He0OX00UMOCMU BbIYUCTIUMEIbHBLE
ycmpoucmea;

Haxooums 3Ha4eHUs KOPHs
HAmMypaibHOU CMeneHu, Cmenetu ¢
PAYUOHANbHBIM NOKA3AMENEM,
Jo2apughma, ucnonsb3ys npu
He0OX00UMOCMU BbIYUCTIUMEIbHbLE
ycmpoucmea;

NOIb308AMBCS OYEHKOU U NPUKUOKOTU
npu NPaKmMu4ecKux pacyemax,
npPoBOOUMb NO U3BECMHBIM POPMYIAM U
npasuiam npeoopaso8arus 0YKEeHHvIX
BbIPANCEHUL, BKAIOUAIOWUX CTeNneHU,
KOpHU, 102apugmul u
mpucoHoMempuyecKue QyHKyuu,
HAX00UmMb 3HAYEHUSL YUCTOBbIX U
OYKBEHHBIX BbIPAINCEHUT, OCYUeCMEIIAA
HeoOX00UMble NOOCMAHOBKU U
npeoopazosanus;

U300padcamov cxemamuyecku y2eoi,




MIPOCTHIX CIIy4asX;
n300pakaTb TOYKAMH HA
YUCJIOBOM IIPSIMOM LIEJIBIE U
panuoHalIbHbIEC YUCIIA,
n300pakaTb TOUKAMH Ha
YUCJIOBOM IIPSIMOM LI€JIbIE
CTENEHU YUCEIl, KOPHU
HaTypaJbHOM CTEIICHU U3
qrce, JIorapu(mbl Yuces B
IIPOCTBIX CIIy4asix;
BBIIIOJIHATH HECIIOKHBIC
npeoOpa3oBaHus LENbIX U
JPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPa)KEHUH;
BBIPAXKATH B IPOCTEHIINX
CIIydasiX U3 paBE€HCTBA OJHY
MIEPEMEHHYIO Yepe3 IPYTHUE;
BBIUUCIISTH B IPOCTHIX
CIIy4asiX 3HaYEHUS YHCIOBbIX
1 OYKBEHHBIX BBIPAXKEHUIA,
OCYIIIECTBIISIST HEOOXOTUMbBIC
MOJICTAHOBKHU U
npeoOpa3oBaHMUS;
M300paxaTh CXeMaTHUYECKH
yroJl, BEIM4YHHA KOTOPOTO
BbIpa)K€Ha B rpajaycax;
OLICHMBATh 3HAKU CHHYCA,
KOCUHYCAa, 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
IpU HEOOXOTUMOCTH
CHPAaBOYHBIX MAaTEPUAIIOB U
BBIYUCITUTEIEHBIX
YCTPONCTB;

COOTHOCHTD peajbHbIC
BEJIMYMHBI, XapaKTEPUCTHKU
00BEKTOB OKPY’KAIOIIET0
MHpa C UX KOHKPETHBIMU
YHUCIOBBIMU 3HAYCHUSIMH;
UCIIOJIb30BaTh METO/IbI
OKpYTJIEHUs, IPUOIVKEHUS U
NPUKUIKU TIPU PEIICHUH
PAaKTUYECKHX 3a/1a4

BEUYUHA KOMOPO2O BbIPAICEHA 8
epadycax uiu paouanax,

—  UCNOTb308aMb NPU peuleHul 3a0a4
mabauuHvie 3Ha4eHUs
MPULOHOMEMPULECKUX DYHKYULL YN0,

—  BBINOJHAMb NEPEBOO BEIUUUHBL Yeld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U
obpamHuo.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux yueoHvlx npeomMemos:

—  8bINOJHAMY 0CUCMEUSL C YUCTIOBIMU
OAHHBLIMU NPU PeUeHUU 3a0aY
NPAKMU4ecKo2o xapakmepa u 3a0ay u3
PA3IUYHBIX 0bacmelt 3HAHULL,
UCNONL3YS NPU HEOOXO0OUMOCMU
CNpasoumbie Mamepuaibl u
BbIUUCIUMENbHBIE YCIMPOLUCMBA;

—  OYyeHusamsv, CPABHUBAMb U
UCNONb306AMb NPU PEUeHUU
NPAKMUYECKUX 3a0ay YUCi08ble
3HAYEHUsI PeaNbHbIX BETUYUH,
KOHKDEemHble YUCI08bLE
Xapakxmepucmuxu 06veKxmos
OKpYJHcaroujeco Mupa




IIOBCEIHEBHOM XKU3HU

Ypaénenusa | — Pemars nuneiinnie Pewamw payuonanvnue,
u yYpaBHEHHS U HEPABEHCTBA, noKasamenbHule U 102apu@dmuieckue
HepaseHcme KBaJ[paTHbIC YPABHCHUS; VpasHeHus U HepageHcmada,
a — pemaTh JorapupMUIecKue npocmeuiuiue uppayuoHaibHule U
ypaBHeHus Buza log , (bx + mpu2oHoMempuiecKue ypasHeHus,
C) = d u npocreiimme HepageHcmea u ux Cucmemyl,;
HepaBeHCTBa Bujia 10g 4 X < UCNONIL308AMb MEMOObl peuleHUs]
d; VpasHeHull: npugeoenue K 6udy

— pemaTh MoKa3aTelbHbIC «npousseoenue pasHo Hymo» Uil
ypaBHEHHUS, BUJA a”*°=d «4acmHoe pasHo HYII0», 3aMeHa
(rme d MOXXKHO TIPE/ICTABUTH B nepeMeHHbIX,

BUJIC CTETICHU C OCHOBAaHHEM UCNONIBL308AMb MEMOO UHMEPBAN08 OJlf
a) ¥ mpocTeiine peuleHus HepageHcms,

HepaBeHCTBa Buia a” < d UCNONBL308aMb 2pAPuyecKull Memoo 0
(rme d MOXKHO TIPE/ICTABUTH B NPUOTUNCEHHO20 peuleHUs YPABHEeHUll U
BUJIC CTETICHU C OCHOBaHHEM Hepagencma,

a);. usobpaxcamov Ha MPU2OHOMEMPUYECKOU

— TIPUBOIHUTH HECKOJIBKO OKPYIHCHOCIU MHOIICECMBO PeuleHUll
IIPUMEPOB KOPHEH npocmeuuux mpu2oHOMempudecKux
MPOCTEUILIETO VPAGHeHUl U HepaAGeHCm8;
TPUTOHOMETPUICCKOTO 8bLINOIHAMb OMOOP KOPHEU YPAGHEHUL
ypaBHEHHUs BUJA: sin X = @, UNU peulenHuli HepaseHCcma 6
cosx=a, tgx=a,ctgx=a, coomeemcmeuy ¢ OONOJIHUMENTbHbIMU
rae a — TabJMYHOE 3HAYCHHUE YCNOBUAMU U O2PAHUYEHUSMU.
COOTBETCTBYIOIIEH
TPUTOHOMETPHYECKOH B nosceonesnoii ocuznu u npu usyvenuu
Gynxumnm. Opyux yueOHviX npeoMemos:

COCMasAms U peuiams ypasHeH s,

B nosceonesnou scusnu u npu cucmemvl ypasHeHUll U HepaseHCcmea
usyuenuu opyeux npu peutenuu 3a0a4 Opy2ux y4eOHsix
npeomemos: npeomMemos;

— COCTaBJIATE H pCIIATh UCNONIb3068AMb YPAGHEHUS U
YPaBHCHHUA U CHCTCMBI HepageHcmaa 071 NOCIMPOeHUs. U
YPaBHEHHH NPH peLICHNN uccne008anusi NPOCMetuux
HCCI0KHBIX MPAKTHYCCKUX Mamemamuyeckux mooesell peaibHbIX
3ana4 cumyayuil Uiy NPUKIAOHbIX 3a0ay,

yMmemyb UHMepnpemuposams

NOJYYeHHbIU NPU peuleHuy YpPaeHeHusl,

HepaseHcmea Uiy Cucmemvl pe3yioman,

OYeHUBamb e20 npagoonooodue 8

KOHmeKcme 3a0aHHOU PeaibHOl

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

YPOBHE OHATHSIMHU:
3aBUCUMOCTh BEJTMYHH,
GyHKIIHS, apTyMEHT U
3Ha4YeHue QyHKIUH, 0071aCTh
OTIpEeJIeTICHUS] 1 MHO)KECTBO
3HAYeHUH PYHKUUH, rpaduk
3aBUCUMOCTH, Tpaduk
byHKIIMY, HyIU QYHKIUH,

3a8UCUMOCb 8ETUYUH, (DYHKYUS,
apeymenm u 3nadenue QyHKyuu,
obnacmuv onpeoenenus u MHOHCECME0
3HaueHull pyHKyuu, epagux
3asucumocmu, epagpux GyHKyuu, Hyau
@yHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCI080M NPOMENCYMKe, YObleanue Ha




HPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YHCIOBOM
IPOMEXYyTKe, yObIBaHUE HA
YHUCIOBOM IIPOMEKYTKE,
HauOoJIbIlIEE U HAUMEHbLIEE
3Ha4YeHue QYHKLIUHU Ha

YK CIIOBOM ITPOMEXKYTKE,
nepuoandeckas QyHKINs,
NEPUOJ;

OIepUpoBaTh Ha 6a30BOM
YPOBHE HOHATUAMMU: NpsIMAst
1 oOparHas
IPONOPLMOHATIBHOCTh
JUHEHas, KBaJpaTUuHasl,
JorapupmMuuecKas u
nokazarejbHas (QyHKIIHH,
TPUTOHOMETPUUYECKHE
byHKUINY,

pacrio3HaBaTh rpaduKu
AJIEMEHTAPHBIX (YHKIMMI:
npsMO 1 00paTHON
IPONOPLHUOHATIBHOCTH,
JIMHEMHOM, KBaJAPATUYHOM,
JorapupmMUIECcKon 1
MOKa3aTelbHON (QYHKIHH,
TPUTOHOMETPUUECKHUX
GbyHKIIHI;

COOTHOCHUTD I'paduKu
AJIEMEHTAPHBIX (YHKIIMHI:
npsiMoi U 0OpaTHOI
IIPONOPLUOHAIBHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
JorapupmMUIEcKont 1
MOKa3aTelbHON (QYHKIHH,
TPUTOHOMETPHUUECKHUX
byHkuii ¢ popmynamu,
KOTOPBIMH OHH 33J1aHbl;
HAXOJUTb 10 TpapuKy
NpUOIMKEHHO 3HAUEHUS
(GYyHKINU B 331aHHBIX
TOYKaX;

OTIpeNeNATh Mo rpaduKy
cBOMcTBA PYHKIUU (HYIH,
MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
HPOMEKYTKH MOHOTOHHOCTH,
HauOOJIbIINE M HAUMEHBIIINE
3HAYCHMUS | T.I1.);

CTPOUTH ICKH3 rpaduka
byHKIIH,
YAOBJIETBOPSIONICH

YUCTO80M NPOMEdNICYNKe, HAUbOIbULEEe U
Haumenbvuee 3Hauenue QyHKyuu Ha
YUCTOB0M NPOMEICYNIKE,
nepuoouyeckas QyHKyus, nepuoo,
YeMHAsL U HeYemHast PyHKyuu,
onepuposamv NOHAMUAMU: NPAMAS U
06pamuas NPONOPYUOHATLHOCHID,
JIUHENIHAs, K8AOPAMUYHAs,
Jlo2apupmuyeckas u noka3amenibHas
@yHKYUU, MPpUcOHOMemMpUYecKue
@yuryuu;

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

ONUCHIBAMb NO 2PAPUKY U 8
npocmenuux cay4asx no gopmyne
noseoenue u ceolicmea QyHkyu,
Haxoo0ums no epaghuxy QyHKyuu
Haubobuue U HAUMEHbULUE 3HAYCHUSL,
cmpoums dCcKu3 epagura gynxkyuu,
yooesnemeopsowel npueedeHHOMY
Habopy ycio8uti (npomenNcymxu
803pacmanus/yovleanus, 3HaveHue
@yHKYUU 8 3a0aHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU
Gynryuu u m.o.);

— pewiams ypasHeHus, npocmeuuiue

cucmembl ypasHeHull, UCNOb3Ys
ceoticmea QYHKYull u ux epaghuxos.

B nosceonesnoii scuznu u npu uzyueHuu

Opy2ux yueoHvix npeomMemos:
onpeoensims no epaguxam u
UCNONL3068aMb OJI5L PEULEHUS.
NPUKTIAOHBIX 3A0aY CBOUCMEA PEalbHbIX
npoyeccos u 3asucumocmet
(Haubonvuue u HauMeHbuUe 3HAYEeHUs,
NPOMENCYMKU 803DACTAHUS U
VObI8AHUSA PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNINONbL,
nepuoo u m.n.);

UHmMepnpemupo8ams c8OUCMEd 8
KOHMmMeKcme KOHKPEmHOU NPAKmu4eckoul
cumyayuu,

onpedenams no epaguram npocmeriuiue
Xapakxmepucmuxu nepuoOudecKux
npoyeccos 6 Ouon02uUl, IKOHOMUKE,
MY3bIKe, paouocessu u op. (amniumyod,
nepuoo u m.n.)




MIPUBEJICHHOMY Habopy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus / yObIBaHMS,
3Ha4YeHue (YHKIUH B
3aJJaHHOM TOYKE, TOUKU
OKCTPEMYMOB U T.1I.).

B nosceomnesnoti srcuznu u npu

usyyeHuu opyaux
npeomemos:

OTpeeNATh Mo rpadukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEM
(HauOonplINEe U HAUMEHBIIIHE
3HAYEHUSI, POMEKYTKH
BO3pacTaHus U yObIBaHMUS,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);
UHTEPIPETUPOBATH CBOKCTBA
B KOHTEKCTE KOHKPETHOMN
MIPAKTUYECKOW CUTYyaIMU

Onemenmut
mamemamu
YecKo020
ananusa

OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU:
IpOU3BO/IHAS (PYHKIUH B
TOUKe, KacaTeiabHasi K
rpaduky QyHKIIUH,
MIPOU3BOIHAS (PYHKIINH;
OINpEACIIATh 3HAYCHHE
MPOM3BOIHON (DYHKIIMU B
TOYKE TI0 H300paKEHUIO
KacaTeJIbHOU K IpaduKy,
IIPOBEICHHON B 3TOM TOUKE;
pelaTh HECIOKHBIE 3a1a4u
Ha MIPUMEHEHUE CBS3U
MEX1y IPOMEKYTKAMU
MOHOTOHHOCTH M TOUYKaMH
AKCTpeMyMa (yHKIIHH, C
OJIHOU CTOPOHBI, U
MIPOMEXYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOM3BOIHON 3TON QYHKIIMU
— C IpYyromu.

B nosceonesnoii srcuznu u npu

usyyeHuu opyaux
npeomemos.

MOJIB3YSICh TpaduKaMu,
CpPaBHHMBATh CKOPOCTHU
BO3pacTaHus (pocra,
MOBBILICHUS, YBETUUCHUS U
T.I.) WX CKOPOCTHU
yObIBaHMS (MTaICHMS,

Onepuposams nousmuamu.:
npou3eo0Has QYHKYUU 8 mouxe,
KacamenvHas K 2papuxy yHkyuu,
npou3B00HAsl PYHKYUU,

BbIUUCTIAMD NPOUIBOOHYIO OOHOUNEHA,
MHO20UJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUI,
BbIUUCTIAMD NPOU3BOOHDBLE
NEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUL, UCNONIb3YSL CHPABOYHBLE
Mamepuanvl,

uccneo06ams 8 NPOCMeEUUUX CIyyasx
@YHKYUU HA MOHOMOHHOCTb, HAXOOUMb
Haubobuue U HauMeHbUUe 3HAYeHUs
@yHryuil, cmpoums epaguxu
MHO20UTIEHO8 U NPOCMEUULUX
PAYUOHATLHBIX PYHKYULL C
UCNONb308AHUEM annapama
Mamemamuyecko20 aHaIu3d.

B nosceonesnoii orcuznu u npu usyuenuu

Opyux yueOHbiX npeomMemos:
peuwams NPUKIaAoHble 3a0aiu U3
buonocuu, usuKu, XumMuu, IKOHOMUKU U
Opyeux npeomemos, Ce53anHHbvle C
Uccne008anuem Xapakmepucmux
PEANbHbIX NPOYECCO8, HAXOHCOEHUEM
HauUbONLWUX U HAUMEHBULUX 3HAYEHU,
CKOPOCMU U YCKOPEHUSL U M.1.;
UHMEPNPemupo8ams Noy4eHHble
pe3yibmamol




CHU)KEHHUSI, yMEHbBILICHUS U
T.I1.) BEJIMYHH B PEATbHBIX
nporeccax;

COOTHOCHTD TpauKu
peaIbHBIX MPOIECCOB U
3aBHCUMOCTEH ¢ UX
OTIMCAHUSIMH,
BKJIIOUYAIOLITUMU
XapaKTePUCTUKH CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
MJIABHOE TTOHMXKEHHE U T.I1.);
HCIOJIb30BaTh TpaduKku
pealIbHBIX MPOLIECCOB IS
pEIICHUS HECIOXKHBIX
MPUKJIAIHBIX 33724, B TOM
YHCIIEe OTPEACIISIS 110
rpaduKy CKOpOCTh X0/1a
nporecca

Texcmoevie
3a0a4u

Pemmatp HecoxkHBIE
TEKCTOBBIE 33]Ia4M Pa3HBIX
THUTIOB,;

aHAJIM3UPOBATH YCIOBUE
3aJa4u, IPH HEOOXOIUMOCTH
CTPOUTH JIJISl €€ PEIICHUS
MaTEeMaTHYECKYIO MOJIENb;
MMOHUMAThH U UCTIOIB30BaTh
JUTSL PEIICHUS 33]Ia9H
UH(pOpMaLHIO,
MIPEJICTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJIbHOU
3aIlMCH, CXEM, TaOJIuII,
quarpamm, rpadukos,
PUCYHKOB;

JEHCTBOBATH I10 AJITOPUTMY,
CoJIepXKaIIeMycsl B yCIIOBUU
3a]1a4H;

HCIIOJIb30BATh JIOTHYCCKHE
paccyXJICHHUS MTPU PEIICHUH
3a/1a4H;

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

OCYIIECTBIATh HECIOKHBIN
nepedbop BO3MOKHBIX
peLIeHM, BRIOHpast U3 HUX
ONTUMAJILHOE MO0 KPUTEPHUSIM,
c(hOopMyITHPOBAHHBIM B
YCIIOBUU;

AHATM3UPOBATH U
WHTEPIPETHPOBATH

Pewamv 3a0auu pazuvix munos, 6 mom
yucie 3a0a4u noGbIUEHHOL
mMpyoOHOCmu,

8b1OUP AN ONMUMATILHBIL MEMOO
pewenust 3a0aqu, paccmampueds
Pa3nuuHble Memoobl,

Cmpoums Mooejib peuleHus 3a0adu,
npo8ooums 0oKazamenbHvle
paccysicoenus;

peutams 3a0a4u, mpeodyrouue nepebopa
8apuanmMos, npoGepKU yciosuill, 8b100pa
ONMUMATILHO20 Pe3yIbmama,
AHATU3UPOBAMND U UHMEPNPEMUPOBATND
pe3yibmamol 8 KOHMeKCme YCi08Us.
3a0ayu, 8b10Upams peutlenus, He
npomugopedaujue KOHMeKCmy,
nepesooums npu peueHuu 3a0asu
unghopmayuro uz 00HoU gopmsi 6
Opy2y10, UCNOIL3YS NPU HEOOXOOUMOCMU
cxemvl, mabauysl, 2paguxu,
ouazpammol;

B nosceonesnoui orcuznu u npu usyuenuu

Opyeux npeomemos:

— peuiamsb npakmuveckue 3a0aqu u

3a0a4u u3 Opyeux npeomemos




MOJIy4YEHHBIE PEILICHUs B
KOHTEKCTE YCJIOBHUS 3a/1a4H,
BBIOMpATh pelIeHMUs], HE
IPOTHBOpPEYAINE KOHTEKCTY;

— pewiath 3a/1a4M HA pacueT
CTOUMOCTH MOKYIOK, YCIIYT,
MOE3/10K U T.IL.;

— peuath HECJOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM
y4acTUEM BO BIIAJICHUU
bupmoi, npeanpusTueM,
HEJIBUKUMOCTBIO;

— pewiath 3a/1a4yl Ha MPOCThIE
MPOLIEHTHI (CUCTEMBI CKUIOK,
KOMFCCHH) U Ha BEIYUCIICHHE
CJIOXHBIX TPOIICHTOB B
Pa3IMYHBIX CXeMaX BKIIA/IOB,
KpPEAUTOB U UIIOTEK;

— pemaTh MPaKTHYECKHUE
3aJ1a4d, TpeOyromue
UCIIOJIb30BaHUs
OTPHIIATEIIbHBIX YUCEI: Ha
ompezieNieHue TeMIepaTyphl,
HAa OIpE/IETICHHUE MOJI0KEHUS
Ha BPEMEHHOM ocH (110
HaIIeH Apbl U 10CIIE), Ha
JIBIDKEHUE JIEHEKHBIX
cpenacTs (Mpuxoji/pacxon), Ha
OIpezeiIeHue
[JTyOUHBI/BBICOTHI U T.I1.;

— HCHOJb30BATh NOHATHE
MaciiTada sl HaX0XKJIeHHUs
pacCTOSAHUM U JJIMH Ha
KapTax, IIaHaX MECTHOCTH,
IUIaHAX TTOMEIICHUH,
BBIKpOWKaX, Mpu paboTe Ha
KOMITBIOTEPE U T.I1.

B nosceonesnoii srcuznu u npu
usyyeHuu opyaux
npeomemos.

— peuatb HECJIOXKHBIE
NpaKTUIECKHE 3aa4H,
BO3HHKAIOIINE B CUTYaIUsAX
MOBCEIHEBHOM XU3HU

Hcmopus — OnuceIBaTh OT/AEIbHbBIE — Ilpeocmasnamo 6K1a0 8bl0AIOUUXCSL
Mamemamux BBIJIAIOIIMECS PE3YJIbTaThI, Mamemamuros 8 paseumue
u MOJIYYCHHBIE B XOJI€ MaAmemMamuxy U UHbIX HAY4YHbIX
pa3BUTHS MAaTEMAaTHKH KaK obnacmeti;
HAYyKH; —  NOHUMAMb POTb MAMEMAMUKU 8
— 3HaTh NpUMEpPHI passumuu Poccuu

MaTEMAaTHYCCKUX OTKpBITI/Iﬁ
1 UX aBTOPOB B CBS3U C




OTEYECTBEHHON U BCEMUPHOI
HUCTOpPHUEH;

IIOHUMATh POJIb MAaTEMATUKHU
B pa3zButuu Poccun

Memoow IIpMEHATh U3BECTHBIE Hcnonvzoeamv ocHogHble Memoobl
Mamemamux METO/IbI IIPU PELICHUH ooxasamenbcmea, npoeooUmb
u CTaHJAPTHBIX 00Ka3amenbCmeo U GbINOHAMb

MAaTeMaTHYCCKUX 3a1a4,
3aMCUyaTb U XapaKTCPHU30BaATb

onpoeepoiceHue;
NpUMEHANb OCHOBHblE Memoobl

MaTeMaTH4ecKue peuleHus MamemMamu4eckux 3a0ay;
3aKOHOMEPHOCTH B HA OCHOBE MAMeMAamu4ecKux
OKpYXaromieu 3aKOHOMEpHOCmelU 8 NpUpooe
JIEHCTBUTEIILHOCTH; xXapaxkmepuzoeams Kpacomy u
MPUBOJUTH PUMEPHI COBEPULEHCTNBO OKPYIHCAIOWE20 MUpa U
MaTeMaTHYECKHUX npou38e0eHUll UCKYCCmed;

3aKOHOMEPHOCTEN B
IIPUPOJIE, B TOM YHCIIE

NpUMEeHAMb npocmeuue npocpamMmmusle
cpedcmaa u 31eKmpoHHO-

XapaKTEePU3YIOLIUX KPacoTy
U COBEPIIIEHCTBO
OKpYXKaroIllero Mupa u
MPOU3BEICHUN UCKYCCTBA

KOMMYHUKAYUOHHbLIE CUCMEMbL nPpU
peuteHuu mamemamudecKux 3a0ay

Coaep:xaHnue nporpaMmal
Yucnosbie pynkuuu ( 4 yaca)
Onpenenenne umciaoBoil QyHkiuu. CrnocoObl ee 3ananus. CpolicTBa (yHkimil. OOpaTHas
GyHKIUS.
Tpuronomerpnuyeckne Gpynkuum (22 gaca)
UucnoBass OKpYKHOCTb. YucioOBasg OKpPYKHOCTb Ha KOOpJIMHATHOW IwiockocTH. CuHHYC H
KocuHyc. TaHreHc u kotaHreHc. Tpuronomerpuyeckue GyHKIMN YUCIOBOTO apryMEHTA.
Tpuronomerpuueckue QyHKuUMM yriaoBoro aprymenta. ®opmynsl npuseneHus. DOyHKIus
y=sinx, ee cpoiictBa u rpaduk. DyHKIMs y=COSX, ee cBoiicTBa W rpaduk. IlepuoauyHOCTbH
GyHkmii  y=SinX, y=C0SX. IIpeoOpa3oBanue TpadUKOB TPUTOHOMETPUYECKUX (DYHKIIUH.
Oyukun Yy=tgX,y=Ctgx, ux cBoiicTBa u rpaduKH.
Tpuronomerpnueckune ypapHenus (6 yacos)
ApKKOCHHYC W peIleHHe YypaBHEHHs COSt=a. ApPKCHHYC U peIIeHHe ypaBHeHus Sint=a.
ApKTaHT€HC W apKKOTaHreHc. Pemenue ypaBHeHmid tgx=a,Ctgx=a. TpuroHomerpuueckue
YPaBHEHHS.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIpaxkeHuil (7 4acoB)
CHHYC ¥ KOCHHYC CYyMMBI U pa3HOCTH apryMEHTOB. TaHr€HC CyMMBI U pa3HOCTH apIyMEHTOB.
®opmynsl ABOHHOTO aprymeHnTa. llpeoOpazoBaHue cymMM TPUTOHOMETPHUYECKHUX (DYHKUUN B
npousBeaenus. [IpeobpazoBanue Npou3BeIeHUI TPUTOHOMETPUUYECKUX (PYHKIUN B CYMMBI.
IIpousBoanas (22 yaca)
YucnoBsle mocCHeAOBaTENbHOCTH W HUX cBoicTBa. llpenen mnocnenoBarenpHocTH. CyMMma
OeckoHEeUHOW TreomeTpuyeckoi mocienoBaTenbHocTH. Ilpenen ¢ynkuuu. Omnpenenenue
POM3BOIHONW. BbluMcieHne NPOU3BOAHBIX. YpaBHEHUE KacaTeNbHOW K rpaduky (QyHKIUH.
[Tpumenenue Mpou3BOIHOM 1715 uccienoBannii pyHkiui. [loctpoenne rpadukoB GyHKIHIA.
[IpuMmeHeHHe TPOU3BOMHON JJii OTBHICKAHWS HaWOONBIIEr0 ¥ HAMMEHBIIEro 3HAYCHUI
HENpepbIBHON (DYHKIMM Ha NMPOMEXYTKE. 3a7auyd Ha OThICKAaHME HauOOJBLIMX U HAaUMEHBIINX
3HAQYCHUM BEJIMYHH.
O6o0maroniee mopropenue (5 4acos)

CucreMa MOHUTOPHHIA Pe3yJIbTATOB 00y4eHHUS 110 MpeIMeTy



IIpuMepHOe KOJINYECTBO M KOHTPOJIbHBIX padoT

YuyeOHas yeTBEPTH KonTposabHbie
1 yeTBepTH 1
2 4eTBepTh 2
3 yeTBepTH 1
4 yeTBepTH 1
Hroro: 5
IIpuMepHbIe TEMbI KOHTPOJBHBIX padoT
Ne ypoka KouTtpoJsbHas Tema
pabora
4 No 1 YucnoBsie QyHKIUU.
26 No 2 Tpuronomerpuyeckue GyHKIHUH.
32 No 3 TpuronomeTpuueckue ypaBHEHHUSI.
39 No 4 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
61 Ne5 [TpousBoaHasi.




IMosicuuTeILHAS 3aIMCKA

Oo6pazoBarenbHas mporpamma o anredpe ans 10 kimacca (mpopMIBHBIN YPOBEHB) COCTABIICHA

Ha OCHOBE:

- OcHoBHas 00pa3oBarenpHas MporpaMmma OCHOBHOTo 061ero oopazosanust ' 6OY COIII

c.BacunbeBka

- [Iporpammsl 00111€00pa3oBaTenbHbIX yupexaeHuil. Maremaruka. 5 — 11 knaccbl. M.:

IIpocsemenue, 2009

[IporpamMa 1o MareMaTHKE Ha NPOPHUILHOM YypOBHE IpenHa3HaueHa i OOydarolMXcs

CpeIHEeH IIKOJbl, M3y4aloU[UM MaTeMaTUKy Ha yriayoieHHoM ypoBHe.  OOyuvarommecs,

OCYIIECTBIISIFOIIME O0y4YeHHe Ha MPO(UIBHOM YpPOBHE, JIOJKHBI OCBOUTH HE TOJBKO OO0IIHE

MaTeMaTHUYeCKUe YMEHHsI, HEOOXOAUMBIE ISl )KU3HU B COBPEMEHHOM OOILIECTBE; BMECTE C TEM

OHM IOJIy4alOT BO3MOKHOCTb M3Y4YUTh INpPEAMET IIyOxke, ¢ TeM 4YTOObl B JajbHEHIIEM IpU

HEO0OXOUMOCTH U3ydaTh MAaTEMATUKY IJis MPO(eCcCHOHATBHOTO TPUMEHEHHUS.

[lenn ocBoeHMsI mporpamMmbl 0a30BOro YpOBHsSI — 00€CIEYEHHE BO3MOXHOCTU HCIOJb30BaHUS

MaTeMaTUYECKUX 3HAHUM M yMEHHUH B TOBCEIHEBHON JKM3HM W BO3MOKHOCTH YCIIEUTHOTO

IPOJODKEHUsT O0pa3oBaHMsl 1O  CHELMAIBHOCTAM, HE CBSI3aHHBIM C  [PHUKJIAJHBIM

HCIIOJIb30BaHUEM MATeMaTHUKH.

Heab1o npoxoXxaAEHNUS HACTOALLIETO Kypca SIBISETCS:

- OBJIa/IeHHe CHCTEMOI MaTeMaTHYeCKHX 3HAHUN M YMEHHM, HEOOXOUMBIX ISl IPUMEHEHHS B

NPAaKTUYECKOHN eATENbHOCTH, U3YUEHHS] CMEXHBIX AUCIUILINH, TPOAODKEHHUS 00pa30BaHus;

- HHTeJUIeKTyajlbHOe pa3BuTHe, (OPMUPOBAHNE KAUYeCTB JIMYHOCTH, HEOOXOIUMBIX YEIIOBEKY

JUTS TIOJTHOLIEHHOH YKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOYHOCTH MBICIIH, KPUTHYHOCTh

MBIIUICHUS, WHTYUIUS, JIOTHUYECKOE MBIIIJICHHE, DJIEeMEHTBl alTOPUTMHUUYECKON KYIbTYpHI,

IPOCTPAHCTBEHHBIX MPEJICTaBICHNUN, CHOCOOHOCTH K MPEOI0JICHUIO TPYJHOCTEN;

- ¢popMupoBaHMe mNpeAcTaBJeHHIT 00 UACSIX U METOJaX MaTeMaTHKH KaK YHHUBEPCAIbHOTO

A3bIKa HAyKU M TEXHUKHU, CPEACTBA MOAEIMPOBAHUS SBJIEHUH U MIPOLIECCOB;

- BOCIIUTAHUE KYJIbTYPhl TUYHOCTH, OTHOIIICHUSI K MaTeMaTUKE KaK K YacTH OOIIeueI0BEYECKOM

KYJIbTYpbI, IOHUMaHUE 3HAUMMOCTH MaTeMaTHKH JJIsl HAyYHO-TEXHUYECKOI o IIporpecca.

B xoze ee noCTHKEHUS pEelIatoTCs 3a4a4Hu:

1) cucremarusanusi CBEIEHUN O YHUCIAaX; MU3y4YE€HUE HOBBIX BMJIOB YHCIOBBIX BBIPAKEHUH M

dbopMyI; COBEpIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB W BBIUMCIUTEIBHOW KYIBTYpHI,

paclIMpeHre W COBEPILIEHCTBOBAaHWE alreOpanyeckoro ammapara, CQGOPMUPOBAHHOTO B

OCHOBHOI 1IKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0O MaTeMaTHUYECKUX U HEMaTeMaTHYeCKUX 3a/1ay;

2) pacmupeHue W CHUCTeMaTh3alus OOIMX CBeIeHHH O (YHKUMAX, IOIMOJHEHHE Kiacca

M3y4aeMbIX (PYHKIUH, WIUTFOCTPAIIHS ITUPOTHI MPUMEHEHHS (YHKIIMHA JI1 OMUCAHUS U U3YYCHUS

peanbHBIX 3aBUCUMOCTEH;

3) 3HaKOMCTBO C OCHOBHBIMH HJIESIMU U METOJaMH MaTeMaTHUECKOro aHaJIn3a.
Y4eOHO-MeTOANYEeCKHH KOMILJICKC

1.Mopakosuu A. I'. AnreOpa u Hayaia MareMaTudeckoro ananusa. [Ipoduibasiii ypoBeHs, 10-

11 xnacce.M.: Muemo3uHa,2009r. (y4eOHUK 1 3a1a4HUK)

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

Mmuemosuna, 2009 r.

3. YuebHoe anekTpoHHOe m3nanue. Marematnka 5- 11 xmaccesl. [paktukym. [lox pemakmmeit

Hy6posckoro B.H., 2004.

4. Cnaém EI'D mo martematuke. MIHTEpaKTUBHBIE KOHTPOJIbHBIC M3MEPHUTEIBHBIC MaTEpUAIbI.

Mocksa. ®upma «1C»

5. NnTepaktuBHBIN Kypce moarotToBku k EI'D. Martematuka. MockBa. ®upma «1Cx»

6. Bupryansnas mkona Kupuina u Medoaus. Penerutop nmo matemaruke. Mocksa. 2007 rox

7. UHTEepakTHUBHBIN Kypc. ayireOpa 1 Havana aHanaza. Mocksa, 2006 rox



8. Ennuerit

roCyAapCTBEHHBIN

OK3aMCH:

MaT€MaTHuKa.

KOHTPOJIbHBIC

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

MarepuanbHO-TeXHUYECKHUE CPeICTBA /ISl pealn3alii MPorpaMmbl

1.HoyrOyx
2.ITpoextop
3.Oxpan
TpeGoBanus K yPOBHIO MOATOTOBKH
Pasznen I1. BeimycKHUK HAy4YHuTCS V. BbINyCKHHUK IOJYYHT BO3MOKHOCTH
HAYYHTHCS

Henn Jist ycnenrHoro npogoInKeHus | /[ obecneueHus 03MOHCHOCIU YCREUHO20
OCBOEHUS o0Opa3oBaHus npoO0IdICEHUsL 00PA308AHUS NO
npeaMera 0 CIIELUATBHOCTSIM, CReyuanbHOCMAM, C8A3AHHBIM C

CBSI3aHHBIM C MPUKIIATHBIM ocywecmeienuem Hay4Hou u

UCIIOJIb30BAaHUEM MAaTEMATUKU | UCCIe008AMENbCKOU 0esImeNbHOCU 8

001aCMU MAMEMAMUKU U CMENHCHBIX HAYK

dnemenmur | — CB0OOIHO 0H€pI/Ip0BaTI)1 —  Hocmuoicenue pezynomamos pazoena ll;
meopuu MOHATHSIMH: KOHEYHOE — onepuposambuv NoHAMUEeM OnpeoeeHus,
MHOICECE MHOXECTBO, dJIEMEHT OCHOBHBLIMU BUOAMU ONpedeeHUil,
u MHOXKECTBA, OCHOBHBIMU BUOAMU MEOPEM,
mamemamu MOAMHOXECTBO, —  HOHUMAMb CYMb KOCEEHHO20
ecKoll nepeceucHuc, O6’LCI[I/IHCHI/IC 007{a3ameﬂbcm3a"
J102UKuU Y Pa3HOCTh MHOXKECTB, —

YHCIJIOBBIE MHOKECTBA Ha
KOOPJIMHATHOUN MPSIMOM,
OTpE30K, UHTEPBAJI,
MOJIYMHTEPBAJI,
IIPOMEXYTOK C BBIKOJIOTON
TOUYKOH, rpaduueckoe
MIPEICTABICHIE MHOXKECTB
Ha KOOPJAMHATHOU
IJIOCKOCTH,

— 3a3/JaBaTbh MHOXKECTBA
MIEPEUNCIICHUEM U
XapaKTepUCTUYECKUM
CBOMCTBOM;

—  OIEpUPOBATh MOHATUSIMHU:
YTBEPXKACHHUE, OTPULIAHHUE
YTBEPKACHUSI, UICTUHHBIE U
JIOYKHBIE YTBEPKICHNUS,
MIpUYKHA, CIIEACTBHE,
YacTHBIN ciry4aif o0miero
YTBEPKACHMUS,
KOHTPIIPUMED;

— IpOBEPATH
PUHAAJIKHOCTD JJIEMEHTA

onepuposamv NOHAMUAMU CHEMHO20 U
Hecuemno20 MHOJMCeCmaa,

NPUMEHAMb Memoo0 MAMeMamuiecKoll
UHOYKYUU OISl NPOBEOEHUSL PACCYHCOCHUL
U 00Ka3amenbcms u npu peuleHuu 3a0ay.

B nosceonesnoii scuznu u npu uzyueHuu

Opyeux npeomemos:

UCNONb3068aAMb MEOPEMUKO-
MHOIHCECBEHHDILL A3bIK U A3bIK TOCUKU
OJ15 ONUCAHUSL PEATIbHBIX NPOYECCO8 U
sA6/IeHUll, NPU PeueHUU 3a0ay Opyaux
VUEOHBIX NPEOMEMO8

HU3MCPUTCIILHBIC




MHOXECTBY;

HaxOJIUTh MEPECCUCHHE U
00beIMHEHE MHOXKECTB, B
TOM YHCIIC
MPEeACTaBICHHBIX
rpagu4YecKy Ha YUCIOBOK
IIpsIMOM U Ha
KOOPJAMHATHOM TIJIOCKOCTH;
MIPOBOJIUTH JIOKA3aTEIIbHbBIC
paccyxJieHust s
000CHOBaHUS UCTUHHOCTH
YTBEPKICHUM.

B nosceounesnoui ocuznu u npu

u3yyeHuu opyeux
npeomemos:

KCIIO0Ib30BaTh YUCIIOBbBIC
MHOXECTBA Ha
KOOPAMHATHOW MPSAMOM 1
Ha KOOPJAMHATHOU
IIJIOCKOCTH JJ1s1 OUCAHUs
peanbHBIX MPOILIECCOB U
SIBJICHHI;

MIPOBOJIUTH JIOKA3aTEIbHBIC
pPacCyXJIeHUsI B CUTYalUsIX
MOBCEHEBHOMW XKU3HHU, IIPU
pelIeHuu 3a1a4 U3 APyrux
MPEAMETOB

Yucna u
evlpajricenus

CB000OIHO OnIEpPUPOBATH
TIOHSATUSMHU: HATypaJIbHOE
YHCII0, MHOXKECTBO
HaTypaJIbHBIX YUCET, IIeJI0e
YHCII0, MHOXKECTBO IEIIBIX
YHCell, OOBIKHOBEHHAS
Ipo0b, necsaTHYHas ApOOb,
CMEIIaHHOE YHUCJIO,
palroHaIbHOE YUCIIO,
MHOECTBO PallMOHATBHBIX
YHUCEeJl, UPPALIMOHATIBHOE
YHUCJI0, KOPEHBb CTENEHH 1,
JEHCTBUTEIHHOC YUCIIO,
MHOKECTBO
JIEHCTBUTEIIHLHBIX YHCE]T,
reoOMeTpruYecKast
WHTEpIpeTaius
HaTypaJbHBIX, IEIBIX,
paIoHaIbHBIX,
JIEHMCTBUTEIBHBIX YHCET,
IIOHUMATh U OOBICHSITE
Pa3HUILY MEXKITY
HO3UIIMOHHOU U
HENO3UITMOHHON
CHCTEMAaMH 3aITMCH YKCET;

Jlocmuoicenue pesynomamos pazoena ll;
C80000HO ONepupo8amb YUCI08bIMU
MHOJCECMBAMU NPU peuleHUU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
pacuuperus YUcio8bix MHONCECME;
811a0emsb OCHOBHbIMU NOHAMUAMU Meopul
0euMoCmu npu peuleHuy CrmaHoapmubix
3a0ay

umems 6aA308vle NPeOCmMagIeHus 0
MHOIHCECNBE KOMNIIEKCHBIX YUCel;
C80O0O0HO BbINOIHAMb MOHNCOECMBEHHbIE
npeoopazo8anusi MpueOHOMempuiecKux,
J102apupMuiecKux, crmeneHHuIx
BbIPANHCEHULL,

enadems opmynou bunoma Hetomona,
NPUMeHAMb NPU PeleHuU 3a0ay meopemy
o unelinom npeocmasnenuu HOJJ;
NpUMeHAMb NPU peueHuu 3a0ay
Kumaticxyro meopemy 06 ocmamxkax,
npumeHams npu peutenuu 3a0aq Manyro
meopemy Pepma;

yMemby 8bINOHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCeMe CUUCTIEHUL,
NpUMEHAMb NPU peuieHuu 3a0ay




MEePEeBOIUTH YNCIA U3
OJIHOM CHCTEMBI 3alKCcH
(cucTtembl cuuciaeHus) B
APYTYIO;

JTIOKa3bIBaTh U
WCII0b30BATh NMPU3HAKU
JEIMMOCTH CYMMBI U
MPOU3BEICHUSI PU
BBITIOJTHEHUH BBIYHCIICHUIN
U pEIICHUH 3a/1a4;
BBITIOJTHATH OKPYTJICHHE
paloOHaTIbHBIX U
HPPAIMOHATIBHBIX YHCE C
3aJlaHHOM TOYHOCTHIO;
CpaBHUBATH
JNIEUCTBUTENILHBIE UHCIa
pa3HbIMH CcIIOCO0AMU;
yIOPSAI0YMBAThH YHCIIA,
3arMcaHHbIC B BUJC
OOBIKHOBEHHOU U
JECATUYHOM 1po0u, yncia,
3aMMCcaHHbIe C
KCIIOIb30BaHUEM
apudmeTuyecKoro
KBaJPaTHOT'O KOPHSI,
KOpHei creneHu Ooublie 2;
Haxoauth HOJI 1 HOK
Pa3HBIMU CTIOCOOAMH U
WCIIO0Ib30BaTh UX MPH
pelIeHun 3a/1ay;
BBINIOJIHATH BBIUUCIIEHUS U
npeoOpazoBaHUs
BBIPAXXEHUH, COAEPKALIUX
JEHCTBUTENLHBIE YHCIIA, B
TOM YHCJI€ KOPHU
HaTypaJIbHBIX CTEIICHEM;
BBITIOJIHATH CTaHAAPTHBIE
TO>K/1I€CTBEHHbBIE
npeoOpazoBaHms
TPUTOHOMETPUUECKUX,
JoTapu(PMHUIECKUX,
CTENEHHBIX,
HPpAIMOHATEHBIX
BBIPAKCHUIA.

B noeceonesnoil scuznu u npu

U3yUeHUuU Opyeux
npeomemos:

BBIMOJTHSTE ¥ O0BSICHATD
CpaBHEHHUE PE3YJILTATOB
BBIUUCIICHUI MIPH PEIICHUN
MPaKTHYECKHX 3a/]1a4, B TOM

MeopemuKo-4uclossvle QYHKYUU: 4ucio u
cymma denumenei, hyHxkyuio diliepa,
NPUMEHAMb NPU peuleHuU 3a0a4 yYenHvle
opoou;

NPUMEHAMb NPU peuenuu 3a0a4
MHO20UNEHbL ¢ 0eUCTNEUMENbHBIMU U
yenvimu Kosghghuyuenmamu;

671a0emb NOHAMUAMU NPUBOOUMDBLU U
HEenpugooOUMbll MHO20YNEH U NPUMEHAMb
UX npu peuwienuu 3a0a4;

NpUMeHAMb NPU peueHuu 3a0ay
OcnosHnyto meopemy aneeOpbi,
NpUMEHAMb NPU peueHuu 3a0ay
npocmetiuiue QYHKYUU KOMNIEKCHOU
nepeMeHHOU KaK 2eomempuieckue
npeoobpazosanus




quclie TPUOIMKEHHBIX
BBIYMCIICHUH, UCIIOJb3YS
pa3HbIe CIIOCOOBI
CPaBHEHUM;

3aluChIBaTh, CPABHUBATH,
OKPYIJISITh YHCIIOBBIE
JTAHHBIE PEaJIbHbIX BEJIMYMH
C UCIOJIb30BAaHUEM PA3HBIX
CUCTEM U3MEPECHUS;
COCTABJISITh U OLICHUBATh
pa3HbIMH crioco0amMu
YUCJIOBBIE BBIPAXKEHUS IPU
peLIeHUU TPaKTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 Jpyrux
y4eOHBIX MPEIMETOB

Ypasnenua
u
HepageHcme
a

CB000OIHO OonIEpUpOBAThH
MOHATUSIMU: YPaBHEHHUE,
HEPABEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS
U HEPAaBEHCTBA, ypaBHEHUE,
SIBJIAIOILIEECS CIIEICTBUEM
JIpYroro ypaBHEHus,
yYpaBHEHUS1, PaBHOCUJIbHbIE
Ha MHOJKECTBE,
PaBHOCUJIbHBIE
npeoOpa3oBaHUs
YpaBHEHHU;

pelare pa3Hble BUBI
YPaBHEHUI U HEPABEHCTB U
UX CHCTEM, B TOM YHCIIE
HEKOTOpBIE€ ypaBHEHUs 3-i
u 4-i1 cTenenei, TpoOHo-
palnoHaIbHbIE U
UppalMOHAIIbHBIE;
OBJIAZIETh OCHOBHBIMU
TUIIAMU [10Ka3aTEIbHBIX,
JoTapu(PMHUIECKUX,
UppaLMOHAIIBHBIX,
CTENEHHBIX YPABHEHUN U
HEPABEHCTB U
CTaHJIaPTHBIMU METOJaMHU
UX pELICHUH U IPUMEHSATh
UX TP PELIeHUH 3a]1ay;
IIPUMEHSTH TeopeMy besy k
PELIEHUIO YpaBHEHNUI;
MIPUMEHATH Teopemy Buera
JUISl PELLIEHUSI HEKOTOPBIX
YpaBHEHUH CTEIICHU BBIIIE
BTOPOW;

IIOHMMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U
HEPABHOCUJIbHBIX

Jlocmusicenue pesynomamos pazoena ll;
€80000HO onpedensms mun u blOUpams
MemooO peuteHusi NOKA3amenbHblX U
Jloeapugmuyeckux ypasHeHuu u
Hepagencme, UppayuoHaIbHbIX YPAGHEHUL
U HepageHcmas, MPUSOHOMEMPUYECKUX
VpasHeHuil U HepaeeHCms, Ux CUCeM;
€80000HO peuwlams cucmembl TUHEUHBIX
VpaeHeHul;

peuiams 0OCHO8Hble MUNbl YPAGHEHUU U
HepageeHcme ¢ napamempamu,
NPUMEHAMb NPU peueHuu 3a0a
nepaeserncmea Kowu — bynsaxoeckozo,
bepuynnu;

umems npedcmasierue 0 HepageHCcmeax
MeHCOY CPeOHUMU CIMEeNneHHbIMU




npeoOpa3oBaHMIX
YPaBHEHUHU U YMETh UX
JIOKa3bIBaTh;

— BJIAJIETh METOAAMHU
pelIeHusl ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM,
YMETb BBIOMPATh METO]
peleHust 1 000CHOBBIBATh
CBOW BBIOOD;

— HCHOJb30BaTh METOA
UHTEPBAJIOB JUJIsl pEILICHUS
HEPABEHCTB, B TOM YHCIIE
IpOOHO-paLlMOHATIBHBIX U
BKJTIOYAIOIIUX B ce0s
uppaloHalbHbIe
BBIPA)KCHUS;

— pewath ainredpanyeckue
yYpaBHEHMS U HEPaBEHCTBA
U UX CUCTEMBI C
napameTpamu
anredpandeckum u
rpadu4ecKuM METO/1aMH;

— BJIAJETh pa3HbIMU
METOJIaMH J10Ka3aTebCTBA
HEPABEHCTB;

— peuiatb ypaBHEHUS B
LEbIX YUCIIAX;

— H300pakaTh MHOXKECTBA Ha
IJIOCKOCTH, 3a/1aBA€MbIE
ypaBHEHHSMH,
HEPaBEHCTBAMU M UX
CUCTEMAaMHU;

— cBODOOJIHO UCIOJIB30BATh
TOKJIECTBEHHbBIE
npeoOpa3oBaHus MPH
peuIeHnn ypaBHEHUN 1
CUCTEM ypaBHEHUI

B noeceonesnoii scuznu u npu
uzyyeHuu opyeux
npeomemos:

— COCTaBJISITh M pelIiaTh
ypaBHEHUS, HEPABEHCTBA,
HX CUCTEMBI IPU PEIICHUU
3a/1a4 APYyTruX y9eOHBIX
MPEAMETOB;

—  BBINOJIHATH OLEHKY
MPaBIOTIO 100U
Pe3yIAbTaTOB, MOTYy4aEMbIX
IIPU PELICHUH Pa3INYHBIX
YpaBHEHUH, HEPABEHCTB U
MX CUCTEM IPH pPEHICHUU




3a/1a4 APYyTruxX y4eOHbIX
MPEIMETOB;

COCTABJISATh M PEIIaTh
ypaBHCHHS U HEPABCHCTBA
C MmapaMeTpaMu Ipu
pelleHUH 33124 APYTHX
y4eOHBIX TPEAMETOB;
COCTaBIISATh YPaBHEHUE,
HEPaBEHCTBO WU MX
CHCTEMY, OITUCHIBAIOIINE
peabHYIO CUTYAIHIO WITH
MPUKIIAJHYIO 33134y,
WHTEPIPETHUPOBATH
MOJTyYCHHBIE PE3yJIbTATHI;
UCIIOJIb30BaTh
MIPOrpaMMHBIE CPEICTBA
MIPU PEUICHUN OTAEIBHBIX
KJIACCOB YPaBHECHUU U
HEPaBEHCTB

Dyukyuu

Brnaners nonstusamu:
3aBHCUMOCTh BEJIMYHH,
(byHKIHMSA, apryMeHT U
3Ha4YeHue PyHKIUH,
00J1acTh ompeeeHus U
MHO>KECTBO 3HAYECHU
¢byHKIMY, rpadux
3aBUCUMOCTH, Irpauk
¢GbyHKIMY, HyIU QYyHKIUY,
IIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YUCIIOBOM
MIPOMEXYTKE, yObIBaHHE HA
YHMCIIOBOM ITPOMEXKYTKE,
HauOoubLIeE U
HauMEHbIIEE 3HAUCHUE
(yHKIIUU Ha YUCIOBOM
IIPOMEXKYTKE,
nepuoandeckast pyHKIus,
NIEpHOJ], YETHASI U HEUETHAS
GbyHKIUYU; yMETh
MPUMEHSTH 3TH MOHATUS
IIpH pelIeHNH 3a]1ay;
BJIJIETh MOHATHEM
cTerneHHast QyHKIHS;
CTPOUTH €€ rpaduK U yMETh
MIPUMEHSTH CBOICTBA
CTeNeHHON (QYHKIIUU TTPU
pELIeHNH 3a/1a4;

BJIAJI€Th OHATUAMU
rokaszaTenbHas (QyHKIIHS,
9KCIIOHEHTA; CTPOUTH UX
rpauKu U yMETh

Locmuoicenue pezynomamog pazoena II;
eadems NOHAMUEM ACUMAIMOMbL U
yMemv e20 NPUMEHAMb NPU peteHuu
3a0auy,

NPUMEHAMb MemOoObl PeuleHsl
npocmeniuux OughghepeHyuanbHuLx
VPpasHeHull nepeozo U 8Mopo2o Nopsi0Ko8




MPUMEHSITh CBOMCTBA
MOKa3aTeIbHON (PYHKITUH
IIPU PELICHUH 3a7ay;
BJIAJIETh [TOHATHEM
norapudmuyaeckas
(GyHKLUSA; CTPOUTS €€
rpaduK 1 yMeTh
IIPUMEHSATh CBOICTBA
norapudmmuaeckoi
(YHKLINU IpU peIIeHUH
3azay;

BJIAJI€Th TOHITUAMU
TPUTOHOMETPUUYECKHE
(GYHKINU; CTPOUTH UX
rpaduKu ¥ yMeTh
IIPUMEHATHh CBOMCTBA
TPUTOHOMETPUUYECKUX
(GyHKIWH TIpU pelIeHU
3ajau;

BJIAJIETh [TOHATHEM
oOpartHas QpyHKIHS;
MPUMEHSTH 3TO OHATHE
IIpY pELICHNH 3a]1aY;
IPUMEHSTH [P PELLICHUN
3aJa4 CBOMCTBA (PyHKIMIL:
YETHOCTb, IEPUOINIHOCTD,
OTrPaHUYEHHOCTB;
MPUMEHSTH IIPH PEIICHUN
3a/1a4 npeoOpa3oBaHUs
rpaduKoB QyHKIIHIA;
BJIa/IETh MOHATUSIMU
YHCIIOBas
IIOCJIEZIOBATEIBHOCTb,
apudMeTnyecKas u
reoMeTpHUEeCcKast
MIpOrpeccusi;

MPUMEHSTH [P PELLICHUN
3a7a4 CBOMCTBA U IPU3HAKH
apupMeTHIeCKOn 1
reOMETPUYECKOM
IIPOTPECCUM.

B noeceownesnoti scusnu u npu

u3yyeHuu opyaux y4eoHvlx
npeomemos:

OTpeAeATh Mo rpadukam u
WCIOJIb30BaTh IS
peIeHsI TPUKIIATHBIX
3a/1a4 CBOMCTBA PEAJIbHBIX
MPOILIECCOB U 3aBUCUMOCTEMN
(HaubonpIINe U
HaMMCHBIINE 3HAYCHUS,
MIPOMEXYTKH BO3PACTAHHS




1 yObIBaHUS (PYHKITUH,
MIPOMEXKYTKH
3HAKOITIOCTOSIHCTBA,
ACHUMITOTHI, TOUYKH
neperu6a, mepuoa 1 T.11.);
WHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPAaKTUYECKOU
CUTYaIuH;.

OTpeAesATh Mo rpaduxkam
MPOCTEUIIINE
XapaKTePUCTUKU
MEePUOINYECKHUX MPOIIECCOB
B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PAJAUOCBS3H U Jp.
(ammuTya, Nepuos u T.11.)

nemenmel
Mamemamu
uecKkozo
amnanuza

Bnaners noHstuem
0ecKOHEYHO yObIBaroIIas
reoMeTpHYecKast
porpeccust 1 yMeTh
MPUMEHSTH €r0 MPU
pEIICHUH 33]1aY;
MIPUMEHSITH JTsI PEIICHUS
3a/1a4 TEOPHUIO MPEICIIOB;
BIIAJICTh MTOHATUSIMH
OCCKOHEYHO OOJIbIINE U
OECKOHEYHO MAaJIble
YUCIIOBEIC
MOCE0BATEILHOCTH 1
yMETh CPaBHUBATh
OECKOHEUHO OOJIBIINE U
OCCKOHEYHO Mallble
MOCJIEI0BATEILHOCTH;
BIIAJICTh TTOHSATHSIMU:
MPOU3BOIHAS (PYHKIINH B
TOYKE, TPOU3BOTHAS
bynxumm;

BBIYUCTISATH TPOU3BOIHBIE
AJIEMEHTAPHBIX (QYHKIMHA U
HX KOMOWHAIIHIL;
UCClieIoBaTh (PYHKIIUHU Ha
MOHOTOHHOCTH U
IKCTPEMYMBI,

CTPOUTH TPaPUKH U
MIPUMEHSITh K PEIICHUIO
3a7a4, B TOM YHCIIE C
apameTpom;

BJIAJIETHh TOHATHEM
KacatelbHasl K Tpaduxy
(GyHKINU U YMETh
MIPUMEHSITH €r0 IIPH
pElIeHNH 3a]1ay,

Locmuoicenue pezynomamog pazoena II;
Cc80000HO 811a0emb CMAHOAPMHbIM
annapamom mMamemamuiecko20 aHaiu3a
01 BLIYUCTIEHUS NPOUZBOOHBIX (DYHKYUU
O0O0HOU NepemMeHHOU,

C80000HO NPUMEHAMb ANNAPAM
Mamemamuyecko2o aHanu3a o
uccnedosanusi pyHKyuli u NOCMpoeHus
2paguKos, 6 mom yucie uccie008anusl Ha
8bINYKIOCTb,

onepuposams noHamuem nepeooopazHoll
@yHKYUU 0N peutenus 3a0au,
081a0enmb OCHOBHBIMU C8E0eHUIMU 00
unmeepane Hotomona—Jleiibnuya u e2o
npocmeuuux NPUMeHeHUsx,
onepuposams 6 CMaHOaApmMHvLX
CUMYaAYUAX NPOU3800HbIMU EbICULUX
NnopsaoKo8;

yMemyb NpUMEHAMb NPU peulenuu 3a0a4
CB0licMBa Henpepvi8HbIX YHKYUL,
yMemb npuUMeHAmb NPU peuleHuu 3a0ay
meopemvl Betiepwumpacca;

yMemby 8bINOIHAMb NPUOTUIHCEHHbIE
BbIYUCTICHUS (MEMOObL peLleHUs.
VpasHeHull, 8bIYUCTEHUSL ONPEOENEeHHO20
unmezpana),

yMmemyb NpUMEHAMb NPULOACEHUE
NPOU3B0OHOU U ONPEOETIeHHO2O
unmezpana K peuweHuo 3a0a4
ecmecmeo3Hanusl,

81ademsv NOHAMUAMU 8MOPASL
npou3600HAs, 8bINYKIOCHb 2pAPuKa
@YHKYUU U yMemb UCCIe008amb
@YHKYUIO HA BLINYKIOCHb




—  BJIAJETh ITOHATUIMHU
nepBooOpasHasi GyHKIUA,
ONPEACIICHHBIN UHTETPal;

— TPUMEHSTH TEOPEMY
Herorona—JleiiOHua u ee
CJIEICTBUS JJI PEIICHUS
3a7a4.

B noeceownesnoti srcusnu u npu
u3yyeHuu opyaux y4eoHvlx
npeomemos:

— pemarth MPUKJIaIHbIC
3aJ1a4u B3 OMOJIOTUH,
(bU3UKH, XUMUH,
SKOHOMHKH H JPYTUX
MIPEIMETOB, CBSI3aHHBIE C
HCCIIeIOBAaHUEM
XapaKTePUCTHK MPOIIECCOB;

—  HMHTEPIPETUPOBATH
TIOJIYYCHHBIC PE3YJIbTATHI

Cmamucmu
Ka u meopus
6epoAmMHOC
meil, 102UKa
u
Kombunamo
DuKa

— OmnepupoBaTrb OCHOBHBIMU
onucarelbHbIMU
XapaKTepUCTUKaMHU
YHCII0BOTO Habopa,
MOHATHEM I'eHepaibHast
COBOKYITHOCTb U BBIOOPKO#
U3 Hee,

—  OIEpHUPOBATh MOHATUSIMHU:
4acToTa U BEPOSITHOCTh
COOBITHS, CyMMa U
MIPOU3BEACHNE
BEPOATHOCTEN, BEIYUCIIATH
BEpPOSITHOCTH COOBITHIT Ha
OCHOBE II0JICUETa YHCIa
HCXO/IOB;

—  BJIAJIETh OCHOBHBIMU
MOHATUAMHU
KOMOMHATOPUKHU U YMETh
UX PUMEHSATH IpU
pelIeHnH 3a]1ay;

— HMETb MpeJICTaBIeHHE 00
OCHOBax T€OpUU
BEpPOSITHOCTEM;

— HMETb [IPEICTABICHUE O
JUCKPETHBIX U
HEMpPEPBIBHBIX CIy4alHBIX
BEJIMYMHAX U
pacnpeneleHusx, o
HE3aBUCHUMOCTH CIIy4alHbIX
BEJIMYUH;

— HMETb [IPEICTABICHUE O
MaTEMaTHYECKOM

Locmuoicenue pezynomamog pazoena
umems npedcmasiienue 0 YeHmpaibHol
npeoenvHou meopeme;

umemv npedcmasienue 0 6bl00POUHOM
K03 huyuenme Koppensyuu u TUHEHOU
peepeccuu;

uMemvb npedcmasienue o
CMAMUCMuYecKux 2unome3ax u npogepKe
CMAamMUCmMuYecKou 2unomesbl, o
cmamucmuke Kpumepusi u ee yposHe
3HAYUMOCMU,

uMemv npedcmasiienue o Ces3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpeodeneHull,

umems npedcmasienue 0 KOOUPOBAHUU,
0BOUYHOLL 3anuUcl, 080UYHOM Oepese;
81a0emsv OCHOBHbIMU NOHAMUAMU
meopuu epagos (epag, eepuiuna, peopo,
cmeneHb 8epuiutbl, Nyms 6 2paghe) u
YMemb NPUMEHAMb UX NPU peuleHul
3a0au,

umMemsb npedcmasiieHue 0 0epesbsix u
YMemb NpUMeHAMb NPU peuleHuu 3a0ay;
81ademsv NOHAMUEM CEAZHOCHb U YMemb
NpUMeHSMb KOMIOHEHMbL C8A3HOCMU NPU
peuterHuu 3a0ay;

YMemb 0Cywecmsisims nymu no peopam,
00x00b1 pedep u eepuiun epaga;

umems npedcmasienue 06 NeposoM U
2aMUTLIMOHOBOM NYMU, UMEMb
npeocmasieHue 0 mpyoHoCmu 3a0ayu




0’KMJIaHUH U JUCTIEPCUU
CIIyYaiHBIX BEJIUYUH;

— UMETb [IPEACTABJICHUE O
COBMECTHBIX
pacpeneIeHusx
CIIy4alHbIX BEJINYUH;

— TIOHUMATh CyTh 3aKOHA
OOJIBIINX YUCET U
BBIOOPOYHOT'O METO/1a
U3MEPEHUS BEPOSITHOCTEH;

— UMETh [IPEACTABJICHUE O
HOPMaJIbBHOM
pacupeneeHuy U
puMepax HOpMaabHO
pacipeneneHHbIX
CIIy4alHbIX BEJINYUH;

— UMETh MPEACTABJICHHUE O
KOPPEJSLHH CIIyYalHbIX
BEJINYUH.

B nosceounesnotui orcuznu u npu
uzyyeHuu opyeux
npeomemos:

—  BBIYHCIIATH WJIA OIICHUBATH
BEPOSITHOCTH COOBITHII B
pealbHOM KU3HU;

— BBIOMpPATH METOJIbI
MOJIXOJISAIIETO
MPEACTABICHUS U
00pabOTKU TaHHBIX

HAX0HCOCHUSL 2AMUTbIMOHO8A NYMIU,

—  81a0demv NOHAMUSMU KOHEYHble U
CuemHbvle MHOJICeCms8d U yMems ux
NPUMEHAMb NPU PeUuleHuU 3a0a4;

—  yMemb npuMeHsIms Memoo
Mamemamuyeckou UHOYKYUU,

—  ymemw npumeHnsms npunyun Jupuxie npu
peuteHuu 3a0a4

Texcmoevie
3a0auu

— Pemats pa3nbie 3agaun
TTOBBIIIICHHOM TPY/THOCTH;

— aHAJIM3UPOBATH yCIOBUE
3a/1a4y¥, BHIOMPATh
ONITUMAIBHBIA METOT
peuieHus 3aaaqu,
paccMaTtpuBas pazInyHbIC
METO/bL;

— CTPOUTH MOJIENIb PEIICHUS
3a/1a4u, TPOBOJIUTH
JI0Ka3aTelIbHbIe
paccyXJIeHusl pu
pelIeHnu 3a1a4H;

— pemiaTthb 3aJa4H,
Tpebyromue nepedopa
BApUAHTOB, TPOBEPKHU
YCIJIOBHI, BBIOOpa
ONTUMAJIBHOTO PE3ybTaTa;

— aHaJTU3UpOBaTh U
HUHTEPIPETUPOBATH
TOJTyYEHHBIE PEHICHUS B

—  Hocmuoicenue pezynomamos pazoena |l




KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOMPATH pEIICHUs, HE
MPOTHBOpEUAIINE
KOHTEKCTY;

— TEPEeBOJAUTH TPH PEIICHUH
3a1a9i HTHPOPMAIIUIO U3
OJTHOU (hOpPMBI 3aITHCH B
IPYTYI0, UCTIONB3Ys IPU
HEOOXOAMMOCTHU CXEMEI,
TaOMHIIBI, TpaUKH,
JarpaMMBbl.

B noeceonegnol scuznu u npu
U3yYeHUU Opyeux
npeomemos:

— pemarh MPaKTHYECKHE
3aJauu ¥ 3aJ1a41 U3 JAPYrUX

MIPEIMETOB
Hcmopusn — Hwmeth npeacTaBieHue o Hocmuoicenue pezynoemamos pazoena |l
Mamemamux BKJIA/IC BBIJAIOIINAXCS
u MaTEMaTHKOB B Pa3BUTHE

HAYKH;

— TIOHUMATh POJIb
MaTE€MaTUKHU B PA3BUTHH

Poccun
Memoow — Hcnons30BaTh OCHOBHBIE —  HJocmuoicenue pesynomamoe pasoena ll;
Mmamemamux METOJIBI JJOKa3aTeIIbCTBA, —  NPpUMEHAMb MamemMamuiyecKue 3Hanus K
u MPOBOJUTH JOKA3aTCILCTBO UCCe008AHUIO OKPYAHCATOUe20 MUpa

U BBINOJIHATH (MoOenuposanue uzuueckux npoyeccos,

OTPOBEPIKEHUE; 3a0a4u IKOHOMUKU)

— IPUMEHATH OCHOBHBIE
METO/IbI PELICHUS
MaTeMaTHYECKHX 3a]a4;

— Ha OCHOBE MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN B
MIPUPOJIE XapaKTEPU30BaTh
KpacoTy U COBEPILIEHCTBO
OKPY>KaroIlero Mupa u
IIPOU3BENCHUN UCKYCCTBA;

— TIPHUMEHATH [IPOCTEHIIINE
MIPOrpPaMMHBIE CPEACTBA U
JJIEKTPOHHO-
KOMMYHHUKAaIlMOHHBIE
CUCTEMBI IIPH PELLIECHUN
MaTeMaTHYECKHX 3a]a4;

— TI0JIb30BaThbCs
MIPUKJIQAHBIMU
IIpOrpaMMaMHy U
IIpOrpaMMaMy CUMBOJIbHBIX
BBEIUUCIICHUN TS
HCCIIEI0OBaHUS
MaTeMaTH4ecKux 00bEKTOB




Conep:kanue nporpaMmbl
JeiicTBUTEbHBIE YK cIa (6 YacoB)
Hatypanbnble u nensle uncna. Pannonanssslie uncna. Mppanuonaneselie yncia. MHOXECTBO
JIEHCTBUTEIIBHBIX Yyncel. Moayib JENCTBUTEIBLHOTO YKciia. MeTos MaTreMaTud4ecKo HHIYKIIHH.
Yucaosbie pynkuuu ( S yacos)
Onpenenenne yucnoBor Gpynkuu. CrocoOsl ee 3ananus. CoiicTBa ¢pyHkumii. [lepuoanyeckue
dbyakuun. O6paTHas QyHKIHS.
Tpuronomerpnueckne pynkuuu (13 yacon)
YucnoBast OKpYKHOCTb. YuCIIOBas OKPYXXHOCTb Ha KOOPJAMHATHOM IUIOCKOCTH. CuHyc n
KocuHyc. TaHrenc u koranreHc. Tpuronomerpuyeckue QyHKIIMHA YHCIOBOTO apryMEHTa.
Tpuronomerpuueckue QyHKUuM yrioBoro aprymeHta. ®opmynsl npuBeaeHus. DyHkuus
y=SinX, ee cpoiicTBa u Tpaduk. DyHkKus y=COSX, ee cBoicTBa W rpaduk. [leppoandHoCTh
byHkImii  y=SinxX, y=coSX. IIpeoOpa3oBanue TpahUKOB TPUTOHOMETPUYECKUX (DYHKIIUH.
Oynkuu Y=tgx,y=CtgX, ux cBoiicTBa u rpaguxu. OOpaTHbIE TPUTOHOMETPHUYECKHE ()YHKITHH.
Tpuronomerpuyeckue ypasHenus (4 1yaca)
ApPKKOCHHYC M pCLICHHE YypaBHEHHs COSt=a. ApPKCHHYC W pelIeHHE YypaBHEHHUs Sint=a.
ApKTaHreHC U apKKoTaHreHc. PemeHue ypaBHeHuil tgx=a,Ctgx=a. Tpuronomerpuueckue
YpaBHEHHUS.
IIpeoOpa3oBanue TpuroHoMeTpuyeckux Bbipaxenuii (10 yacon)
CHHYC U KOCHHYC CYMMBI U pa3HOCTH apryMEHTOB. TaHI'€HC CyMMBI U pa3HOCTH apI'yMEHTOB.
®opmyibl ABOMHOrO aprymenra. IlpeoOpa3oBaHue CyMM TPUTOHOMETPHUYECKUX (QYHKIUI B
npousBeneHus. [IpeoOpazoBanne TPOM3BEACHUI TPUTOHOMETPUYECKUX (YHKIHMHA B CYMMBI
MeTtoapl peleHuss TPUrOHOMETPUYECKUI YPAaBHEHU.
KommuiexcHble yucia (5 yacon)
KommnekcHsle uucna v apudMeTHuecKue omepanuu Haja HUMU. KoMIUIeKCHble 4Mciaa U
KOOpJMHAaTHAs IIJIOCKOCTh. TpuroHomerpuyeckas ¢opma 3alucud KOMIUIEKCHOTO YHCIa.
KommuiekcHble 4yncna U KBaJpaTHbIE YpaBHEHMs. Bo3BeneHNE KOMIUIEKCHOTO YHUCIIA B CTENEHb.
W3BreyeHne KyOM4eCcKOro KOpHs U3 KOMIUIEKCHOTO Yuia.
IIpousBoanas (14 yacos)
UucnoBele MOCIENOBATENbHOCTY U UX cBoWcTBa. Ilpenen mnocienoBarenbHocTH. Cymma
OeckoHeuHOW reoMeTpuyeckoil mocienosarenbHocTd. Ilpenen ¢ynkuuu. OnpeneneHue
IPOU3BOJHON. BpluncieHne Npou3BOJAHBIX. YpaBHEHHME KacaTelbHOM K rpapuky (QyHKUIHU.
[TpumeHeHne npou3BOIHOM 171 uccnenoBanuil pyHkiuii. [Tocrpoenue rpadukoB GyHKIHIA.
[IpumeHeHre TPOU3BOMHOM i OTBHICKAHWSA HauOOJBIIEr0 W HAUMEHBIIETO0 3HA4YEHUM
HENpepbIBHON (DYHKIIMM Ha MPOMEXYTKE. 3a7aud Ha OThICKAHME HAaWOOJBIINX U HaWUMEHBIINX
3HAYECHHUW BEJINYMH.
Kom0nnaropuka u BeposiTHOCTH (4 4aca)
[TpaBuiio ymHoxeHusi. KomOunatopubeie 3amaun. IlepectaHoBku u  daxrtopuansl. Brioop
HECKOJIbKUX 3JeMeHTOB. bunomuanbuble Kod(duumentsl. CryuaiiHble COOBITHS M HX
BEPOSATHOCTH.
O06o0marmee nopropenue (7 4acos)

CucreMa MOHUTOPHHIA Pe3yJIbTATOB 00y4eHHUs 110 NPeIMeTy
IIpumMepHOe KOJIMYECTBO M KOHTPOJbHBIX padoT

YueOHast yeTBepTh KonTpoJbHble

1 yeTBepTH 2
2 yeTBepTh 1
3 yeTBepTH 1




4 geTBepTh 2

Hroro: 6

IIpumepHBbIe TEMbI KOHTPOJBHBIX padoT
Ne ypoka KonTpoabHas Tema
padora

11 No | UucnoBbie GyHKIIHUH.
17 No 2 Tpuronomerpruyeckue GyHKIHUH.

27 28 e 3 TpuronomeTpuueckue ypaBHEHHUSI.

37. 38 No 4 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
53 NoS IIpousBoaHas.
61 Komb6unaropuka v BEpOSITHOCTh




TemaTnuyeckoe IJIAHKPOBaAHME

Ne Tun ypoka Tema ypoka Buabl 1esiTeJIbHOCTH (3JIEMEHTHI COIEPKAHUA, KOHTPOJIb)
Jeiicmeumenvnuvie uucna (6 u)
1 YPOK OTKpBITHS HarypanbHble U 11€bI€ YnCTa. YMeTh NPUMEHATH CBOMCTBA OTHOLIEHHUS IEIUMOCTH
HOBOT'O SHAHHA Ha MHOYKCCTBE HaTypaJIbHBIX YHCEIL.
2 YPOK OTKpBITHS PanmonanbHble ynca. YMeTh pemarh 3a1a4M ¢ HEI0UYNCICHHBIMU
HOBOTO SHaHIA HEU3BECTHBIMM.
3 YPOK OTKpBITHS HppanmonanpHbIe yncia YMeTh 10Ka3bIBaTh UPPALUOHAIBHOCTD YUCIIA,
HOBOT'O SHAHMA HaXOJIUTh UPPALIMOHAIBHBIE YMCIIA HA OTPE3KE.
4 Ypok pedexcun MHOX€CTBO IEHCTBUTENBHBIX YHCEIL. 3Hasl CBOMCTBA YUCJIOBBIX HEPABEHCTB YMETh PEIIATh
Mopyib 1elCTBUTEIBHOIO YNCIA. HEPaBEHCTBA, ONPEEIATh TPOMEKYTKA
3HAKOIOCTOSIHCTBA (DYHKIMH, PEIIaTh YPABHEHUS C
L[EJIOW YaCThIO YUCIIA.
3Has CBOMCTBA MOJYJIsl, YMETh PEIIaTh YPaBHEHUS U
HEPaBEHCTBA C MOAYJIEM.
5 Ypok passuBaromiero | Bxo1HOH MOHUTOPHHT. JIeMOHCTpUPYIOT IPUMEHEHHUE MOJIYYEHHBIX 3HAHUN
KOHTpOJIA 3a Kypc OCHOBHOM IIIKOJIbI TPHY PEIISHUH 3a/1a4.
6 YPOK OTKpBITHS Meron maTeMaTH4ecKON MHIYKLHH. YMeTh N0Ka3bIBATh PABEHCTBA, UCIIOJIb3YS ITPUHLINIL
HOBOTO 3HAHU3 MaTeMaTUYECKOU MHIYKITUU.
Yucnoswvie pynkyuu (5 u)
7 YPOK OTKPBITHS Omnpenenenre YucaoBor GYHKIUHU cIOCOObI | YMETh CTPOUTh KYCOUHO-3aJaHHYIO (DYHKIIHUIO,
HOBOT'O 3HAHH 3aJIaHus YUCIOBOU (DYHKIIMH byHKIHIO IPOOHON YacTH yncia, PYHKITUIO 1IEeTI0M
4acTH YHCIIa
8 YPOK OTKpBITHS CpoiicTBa (PyHKITHH. YMeTh Hax0IUTh 00J1aCTh ONpeieTIeHUs U 00JacTh

HOBOT'O 3HAHUA

3HauYeHUs (PYHKIMU. YMETh UCIOIB30BaTh CBOMCTBA
GyHKUMU IPU TOCTPOEHUH rpaduka GyHKUIUH.
YMeTh Hax0IUTh HauboJIbllIee U HAUMEHbIIEE
3HauYeHUs PYHKIMU




YPOK OTKpBITHSA
HOBOTI'O 3HaHUSA

[lepuognunocTs QPyHKINU

YMeTh HaX0IUTh Neproa GyHKIUHU, CTPOUTD
rpaduKy NepHUOINYEeCKUX QYHKIUN

10 YPOK OTKpBITHS OOpaTHast QyHKIHS YMeTh HaX0IUTh OOPATHYIO (QYHKITUIO
HOBOI'O 3HAHUA
11 Ypox passusatomiero | KontposbHas pabota Nel JIeMOHCTPHUPYIOT TEOPETUICCKUE 3HAHUS U
KOHTPOJIA MPaKTUYCCKHUE HABBIKM 1O TeMe. BafetoT HaBBIKaMH
KOHTPOJISI ¥ OTICHKH CBOGH JESITeTbHOCTA. MOTYT
CaMOCTOSITENILHO BBIOPATh PAIIMOHAIBHBIN CITIOCO0
pEIICHHUS 3aIauH.
Tpuzonomempuueckue pynkyuu (13 u)
12 YPOK OTKpBITHS Yucnosas OKpyKHOCTb YMeTh HaXOIUTh HA YACIIOBOM OKPYKHOCTH TOYKH,
HOBOTO SHaHMA COOTBETCTBYIOIINE 3aJaHHBIM YHCIIaM, BBIPAKEHHBIM
B J10J1s1X umciia [1 ¥ BeIpakeHHBIM HE B JIOJISAX YHCIIA
I1
13 YPOK OTKpBITHSA UrcnoBas OKpY>KHOCTh Ha KOOPIUHATHON YMeTh HaXOAUTh KOOPAWHATHI TOYEK YHNCIOBON
HOBOT'O SHAHHA MJIOCKOCTH. OKPYXHOCTH YMETh OTHICKUBATh Ha YHCIIOBOM
OKPY>KHOCTH TOYKH T10 33JJaHHBIM KOOPJAMHATAM
14 Ypok pedrexcun Cunyc 1 KocuHyc. TaHreHC U KOTaHTeHC. 3HaTh CBOMCTBA CHHYCA M KOCHHYCA, (POPMYJIBI
TIPUBEICHUS
15 Ypox pedrexcnn Tpuronomerpuueckue QyHKIIUA YUCITOBOTO NmeTh npencTaBiieHuE 0 TPUrOHOMETPUUECKHUX
apryMeHTa. (GYHKIUSX YUCIIOBOTO apryMEHTa H YMETh BBIYMCIIATH
HEKOTOPBIC 3HAYCHUS ITUX (PYHKIIHIA
16 Ypok peduekcun Ddynkus Y = Sin X, eé cBoiicTBa 1 rpaduk. VMeThb cTpouTh rpaduk GyHKIUK Y = SiN X u
dyHKIHUA Y = CcOS X, e€ CBOMCTBa U TpaduK. Y = Cc0S X, OMMCHIBATh CBOMCTBA (PYHKIIUU.
YnMmeTh cTpouthb rpaduk GyHKIHH Y = cOS X,
OIMCHIBATh CBOMCTBA ()YHKITUH.
17 Ypoxk passusatomero | KonrponsHas padora Ne2

KOHTPOJIS

JIeMOHCTPUPYIOT TEOPETUYECKUE 3HAHUS U
MPAKTUYECKHUE HABBIKYU 110 TeMe. BllaietoT HaBbIKaMU
KOHTPOJIA U OLEHKHU CBOEH JEATEIIbHOCTH. MOryT
CaMOCTOSATENbHO BbIOpATh pallMOHANIBHBIN CI0CO0
pEILIEHNS 3aJ]a4uH.




18

YPOK OTKpBITHSA
HOBOTI'O 3HaHUSA

[Toctpoenwne rpaduka pynknuu Y = m(kx)

YMeTb cTpouthb rpaduk GyHKIuU Y=m(X)

19 YPOK OTKpBITHS =
Hg))BOFO 3HI;HI/I$I Hoctpoerite rpaka pysicuin y = T (kx) Ymerts crpouts rpadux dpynxuun y= f (x)
20 Ypok pedrexcun [IpeoOpazoBanue rpadgukoB 3HaTh HOBBIE (DOPMYJIIBI CBOMCTB (DYHKIIUN U YMETh
TPUTOHOMETPUUECKUX (DYHKITHI. WX MPUMEHSTh
21 YPOK OTKpBITHS ['paduix rapMoHUYECKOTO KOJIEOAHMS. YMeTh yuTaTh U CTPOUTH IpadK rapMOHUYECKUX
HOBOI'O 3HaHUA KOHe6aHI/If/’I.
22 Ypoxk peduexcun Ddynkuus y = tgx VMeThb cTpouTh Tpaduk GyHKIuH Y = tgX. YMeTsh
CpoiictBa pyHKMH U €€ rpaduk. yHkuus Y | cTpouTh rpaduk GyHKIMH Y = ctgX U 3HATH €€
= ctgx, CBOICTBa
CpoiicTBa QyHKIIMU U €€ rpaduK.
23 YPOK OTKpHITHSA OOpatrHble TPUTOHOMETPUYECKUE QYHKIIMHU. | YMETh CTPOUTH Irpaduku HyHKIIHIMA
HOBOTI'O 3HaHUs y = arcsin X,
Yy = arccos X,
y = arctg X,
y = arccCtg X, onpenensTh 001acTh ONpeAeIeHUs U
MHOKECTBO 3HAUCHHUH (PYHKITUN, OOpaTHBIX JAHHBIM.
24 Ypoxk passuBaiomiero | PyGe:kHbIif MOHUTOPHHT. JIeMOHCTpUPYIOT TEOPETUYECKHUE 3HAHUS U
KOHTPOJIA IIPAKTUYECKUE HABBIKU 110 U3YYEHHBIM TEMAaM.
Biraneror HaBbIKaMy KOHTPOJIS M OLIEHKHU CBOEU
JeATEeIbHOCTH. MOTYT CaMOCTOSTENbHO BbIOpATh
palMoOHAIBHBIN CIIOCOO pellIeHUs 3a4a4u.
Tpuzonomempuueckue ypasrnenus (4 u)
25 YPOK OTKpBITHS [Ipocreimme TPUroHOMETPUIECKHUE YMeTh pemars NpOCTENIINE TPUTOHOMETPUYECKUE
HOBOT'O 3HAHH YpaBHEHHS U HEPABEHCTRBA. YpaBHEHUS U HEPABEHCTBA.
26 YPOK OTKpBITHS Mertoabl pereHus MpoCTEUILNX YMeTh pemarb HepaBeHCTBa TUMa Sin X =a, COS X =4,
HOBOT'O SHAHHA TPUTOHOMETPUUECKNX YPABHEHUN tg X =3,
ctg x=a
27,28 | Ypox passusatomero | KonrponbHas pabora Ne3 JIeMOHCTPUPYIOT TEOPETHUCSCKHIE 3HAHUS U

KOHTPOJIS

MPAKTHUYCCKNEC HABBIKH 110 TCMC. BJIa,Hel-OT HaBBIKaMH




KOHTPOJISI M OLIEHKU CBOEM AeATENbHOCTH. MOryT
CaMOCTOSITENILHO BHIOPATh PAlIMOHAIBHBIN CIIOCO0
pEILICHUS 3aJa4.

Ilpeoopazosanun mpuzonomempuueckux evipaxcenuit (10 u)

29 Ypok pedekcnn CHHYC ¥ KOCHHYC Pa3HOCTH apryMEHTOB.
VMETh HCIIOJIB30BaTh TPUTOHOMETPHUYECKHE
30 Ypoxk pediexenn TaHreHc CyMMBI M pa3HOCTH apryMEHTOB. (GopMyIIBI TIpH TIPEOOPa3OBAHNM BHIPAKECHHIA.
31 Ypox peduexcnn MdopMyIIBl TIPUBEIECHHS VMeTh IPUMEHATH (POPMYJIBI IPUBEICHHS
32 Ypok pedrekcun dopmyiisl ABOMHOrO aprymenra. ®opmyia VMETh UCIIOIB30BaTh TPUTOHOMETPHUYECKHUE
TIOHMKEHUS CTETICHH. (opMyJIBI IBOMHOTO apryMeHTa IIpH MPeodpa3oBaHuy
BBIPAKEHUN. Y METh UCITOJIb30BATh
TPUTOHOMETPHYECKUE (POPMYIIbI TIOHUKEHUS CTENEHH
IpH IPe0OPA30BAHNH BEIPAKEHUIA.
33 Ypox peduexcnn [TpeoGpazoBaHue CyMMBI VMeThb npeoOpa3oBIBATH TPUTOHOMETPUYECKHE
TPUTOHOMETPUUECKUX (PYHKITHI B BBIPKEHMUSI, UCTIONB3Ys GOpMYITy ITpeoOpa3oBaHMUs
POU3BEICHHE. CYMMBI TPUTOHOMETPHUYECKUX (QYHKIIHIA B
POU3BEICHHE.
34 Ypok pedrexcun [IpeoOpa3oBanue NPOU3BEIECHHS VMeTh peoOpasoBbIBATH TPUTOHOMETPHUYECKHUE
TPUTOHOMETPHYECKUX (DYHKIMI B CYMMY BBIPAKEHUS, UCIIONB3Ys (GOopMyITy peobdpasoBaHust
TPUTOHOMETPHYECKUX (PYHKIMH B CYMMY.
35 Ypok pedrexcun [IpeoOpa3zoBaHue BbIpaKeHUS YMeTb mpeoOpa3zoBbIBATH TPUTOHOMETPUUECKHE
Asin x + Bcos x BBIPKEHUSI.
K BHIY
Sin (x+t)
36 Ypok pedrexcnn MeTobI pelIeHys TPUrOHOMETPHIECKUX VMETh peliaTh TPUrOHOMETPHYECKUE YPABHEHHS C
ypaBHEHMH. Pemienne ypaBHeHHM C IIOMOILBIO ITIOJICTAHOBKHU.
TIOMOII[BIO T10ICTAHOBKH.
37,38 | Ypok passusaiomero | KonrtposbHas pabora Ne4. JIEMOHCTPHPYIOT TEOPETHYECKUE 3HAHUS

KOHTPOJIS

MMPAKTHUYCCKNEC HABBIKU 110 TEMC. BJ'I&)IGIOT HaBbIKaMH
KOHTPOJII 1 OICHKH CBOEH JACATCIBHOCTH. MOFYT




CaMOCTOSITENILHO BHIOPATh PALIMOHAIBHBIHN CIIOCO0
pelIeHus 3a/IauH.

Komnnexcuwie uucna (5 u

)

39 YPOK OTKpBITHS KomMrinekcHble ynciia v onepaiuy HaJl HUMU. | YMETb MO0JIb30BaThCS TEOMETPUUYECKOMN
HOBOTO SHaHMA UHTEPIIPETalel KOMIUIEKCHBIX YHCEIL.
40 YPOK OTKpBITHS KomMriiekcHble ynciia U KOOpAUHATHAS YMeTh MoJIb30BaThCS TEOMETPUUYECKOM
HOBOT'O SHAHHA TIJIOCKOCTb. WHTEpIIpeTalel KOMIIJIEKCHBIX YHCE].
41 YPOK OTKpBITHS Tpuronomerpuueckas popMma 3amucy 9uciaa. | YMETh MOJIb30BATHCS TPUTOHOMETpUUECKOU (hopmoit
HOBOTO SHaHMNA 3aITMCH KOMIUIEKCHOTO YHUCIIA.
42 YPOK OTKpbITHS KomMriekcHpIe Yrciia 1 KBaJpaTHBIE YMeTh HaX0IUTh KOMIUIEKCHBIC KOPHU YPaBHCHUH C
HOBOT'O SHAHMA ypaBHEHUS JIEMCTBUTEIbHBIMU KO3 (DUIIMEHTAMH
43 YPOK OTKpBITHS Bo3BeneHnre KOMIUIEKCHOTO YHCJIa B CTEIIEHD. | Y METh BO3BOJIUTH KOMIUICKCHOE YHCJIO B CTCIICHb.
HOBOTO 3HaHWA N3Bnaedenre KyOUUeCKOTro KOpHS U3 YMeTh U3BICKaTh KyOMYECKUM KOPEHB U3
KOMITJIEKCHOT'O YHUCJIa. KOMILJIEKCHOT'O YHUCIIa.
Ilpouzeoonasn (14 u)
44 VPOK OTKpBITHS YucnoBbIe MOCIEA0BATEIILHOCTH. YMeTh onpenensaTh NOCAEA0BATEIbHOCTH, BBIYUCIISATh
HOBOTO SHaHMA €€ WIEHBI, CTPOUTH rpadrKH MOCIEA0BATEILHOCTEH.
45 YPOK OTKpBITHS [Ipenen 4ncioBOr NMOCIEN0BATEIBHOCTH. 3Has CBOMCTBA MTOCIEA0BATEIBHOCTEN, YMETh
HOBOTO SHaHMA MCCJIEIOBATh MOCJIEIOBATEILHOCTH.
46 YPOK OTKpBITHS OnpeneneHue Nporu3BOIHOM. 3HaTh GUBMYECKHUI U TEOMETPUUECKHUI CMBICT
HOBOTO 3HAHUA IIPOU3BOIHOIA.
47,48 | Ypok pedrexcnn BelunciieHre mpor3BOIHBIX. VMeTh BBIYHCIIATE IPOU3BOIHEIE, IIPUMEHSIS IIPaBHJIa
1 hopmynsl TudGepeHIMpoBaHNS.
49 YPOK OTKpBITHS [ToHsiTHE W BBIYKCIICHUE IPOU3BOAHON N-T0 | YMETh BBIYHMCIIATH MPOW3BOAHBIC N-TO TIOPSIKA.
HOBOI'O 3HAHUA HOpH}IKa.
50, YPOK OTKpBITHS HuddepentupoBanne CI0KHON QYHKITUU. YMeTh BEIYUCIIATH TPOU3BOIHYIO CIIOKHON (DYHKITUH.
51 HOBOTO 3HaHWA HuddepenuupoBanrie oOpaTHON QYHKIIUN YMeTh BEIYUCIISTH IPOU3BOIHBIE CIOKHBIX (DYHKITUH.
52 Ypok pedrrekcun YpaBHeHUE KacaTeIbHON K TpaduKy YMeTh peniars 3a1a4i ¢ IPUMEHEHUEM YPABHEHUS




byHKIUH.

KacaTelabHOU K rpaduky GyHKIUU.

53 | Vpox passusatomero | KontposbHas padota NS JIeMOHCTpUPYIOT TEOPETUYECKUE 3HAHUS U
KOHTpPOJIA MIPAKTUYECKHUE HABBIKY T10 TeMe. BllaietoT HaBbIKaMu
KOHTPOJISl ¥ OLIEHKH CBOEH AEATEIbHOCTH. MOTyT
CaMOCTOSATENbHO BBIOpATh PallMOHANIBHBIN CIOCO0
penieHus 3a1a4m.
54 | Ypok peduexcun [IpuMeHeHnE MPOU3BOIHOM ISt YMeTb cTpouth rpapuk PyHKIIMN, HAXOAUTH €€
UCCIeI0BaHUs (PYHKITUIN HaMMeEHbIIIee U HauOOoJIbIIIee 3HAYCHUE
55 VYpox pedexcnn [TocTpoenue rpagukoB GyHKIIHIA. YMeTh cTpouth rpaduku PyHKIIHA.
56, | YpOK OTKPBITHS [IpuMeHeHue MPOU3BOIHOM JIsl OTBICKAHUSL | YMETh CTPOUTH IpaduK PyHKIIMH, HAXOJUTH €€
57 | HoBorO HanOOJIBLIEr0 U HAUMEHBIIEr0 3HAUEHUN HaMMeEHbIIee U HauOOoJbIIee 3HaAYECHUE
HEMPEPHIBHON (DYHKIIUU HA TPOMEXKYTKE
Komounamopuxa u eeposamnocms (4 u)
58 VYPOK OTKpBITHS [IpaBwiio ymHoxenus. KomOunaropHsie YMeTh pemath NpocTeninre KOMOMHATOPHBIE 3a/1a4u.
HOBOTO 3a/1ayi.
[lepecTaHoBka U (haKTOpHUAIBIL.
59 | YpOK OTKpBITHS Br160op HeckoabKkuX 351eMeHTOB. Dopmyrna YMeTh BBIYUCIATH KOPHUIIUEHTH OMHOMA
HOBOTO bunoma-HproToHa. HeroToHa o ¢popmyiie.
bunoMuHanbHbIE KOAP(GULIIHEHTEHI. YMeTh pemarb KOMOMHATOPHBIE 3a/1a4u €
TpeyronpHuk Ilackans. MCIIOJIb30BaHMEM TpeyroabHuKa [lackais.
60 Ypok pedrexcun Crnyuaiinble COOBITHS U X BEPOSITHOCTH. YMETh BBIUUCIATH, B IPOCTEUILINX CIIyYasX,
BEPOSITHOCTU COOBITUI HA OCHOBE MOJCYETa YUCIa
HCXOJIOB.
61 | Ypok passusatomero | KonrponsHas pabora Ne6

KOHTPOJIS

JIeMOHCTPUPYIOT TEOPETUYECKHUE 3HAHUS U
MPaKTUYECKHUE HaBBIKHU T10 TeMe. BliajietoT HaBbIKaMu
KOHTPOJISI M OLIEHKU CBOEM AeATENbHOCTH. MOryT
CaMOCTOSTENILHO BBIOpATh PAIIOHATILHBIN CTIOCO0
pelIeHUS 3a7auH.




Iloemopenue npoiidennozo (7 u)

62 | Ypok pedrexcun CaoiicTBa QyHKLMI Orpaborka 3amanuii ET'D.
63 | Vpox pepnexcuu YHucoBas OKpY>KHOCTh Ha KOOPJAUHATHOU OtpaboTtka 3amanuii EI'D.
IIJIOCKOCTHU
64 | Ypok peduexcun Tpuronomerpuueckue GyHKIHN Orpabotka 3amanuii ET'D.
65 | Ypok pedrexcuu TpuroHoMeTpu4ecKre ypaBHEHUS Orpaborka 3amanuii ET'D.
66 | Ypox peduexcun [pousBoaHas Orpabotka 3amanuii EI'D.
67, | Ypok passuBatomiero | FITOroBblii MOHMTOPHHT. JIeMOHCTpUPYIOT TEOPETUYECKUE 3HAHUS U
68 | xontpois MPAKTUYECKUE HABBIKU I10 MTPONJAECHHBIM TEMaM.
BJIa,[[eIOT HaBbIKaMH1 KOHTPOJIAA U OLICHKHU CBOEH
JCATCIBHOCTH. Mor YT CaMOCTOATCIIbHO BBI6paTB
paHHOHaHBHBIﬁ CII0C00 pCHICHUA 3a1a19H.
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