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PaGouas nporpamma kypca maremaruka ajist 10 kitacca (6a30BbIi ypoBeHb) pazpaboTaHa ¢
yuetom DenepasbHOTO KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHIapTa CPeIHEro(IT0JIHOTO) O0IIEro
oOpazoBanus o maremaruke (2010r), IIlpumepHoii mporpamMmMsl cpeHero (MOJIHOTO) 001Iero
oOpa3oBaHHMs 110 MaTeMaTHke (6a30BbIN YPOBEHD), OIMYOIMKOBAaHHOM B COOpPHUKE HOPMATHBHBIX
JIOKYMEHTOB JIs1 00pa30BaTeIbHbIX yupexaeHuili PO, peanusyomux nporpaMmbl 0011ero
oOpazoBanust \ CoopHuK padounx nporpamm. 10—11 kiaccel : yue6. nmocodue i yuuTenen
0011e00pa30BaTebHBIX OpraHMU3aIvii : 0a30BbIN U yIyOneHHbI ypoBHU / [cocT. T. A.
Bbypmucrposa]. — M. : IIpocsewmenne, 2016.

Kypc «Maremaruka-10» Bkitodaet B cedst 2 mpeamera - anredpa v Hadyajia MaTeMaTH4eCcKoro
ananusa (3 yaca) u reomerpus (2 uaca). [Ipennonaraercst ooyuenue B 00béme 210 vacos, B
Hezaeno 5 yaca . KoHTponbHBIX paboT 3a rog — 12, onHa U3 HUX uTorosas. [IpoMmexyTounas
arTecTanus MpoBOAUTCS B (hOpMe TECTOB, CAMOCTOSTENIbHBIX, IPOBEPOUHBIX, KOHTPOJIBHBIX
paboT ¥ MaTeMaTHYECKUX JUKTAHTOB

PaGouas nporpamma cocraiena B coorBeTcTBuu ¢ OOII MBOVY «I'mmuazus Nell»

Ha 2022-2023 y4eOHblil roj1, OpHEHTUPOBAHA Ha UCIIOJIb30BaHUE yueOHuKa: A.I.Mopakosuy,
Yacte 1 yueOHHK. «Anrebpa 1 Hauajga MaTeMaTUIECKOTo aHaan3a.» ba3oBblit

ypoBenb. 10-11knacc, yacte 2 3agaunuk. M.: Muemosuna, 2016. JI.C.Aranacsn « ['eomerpus
10-11.» ba3oBsrit u npodunsHbIil ypoBHU. M: «IIpocBemenne» 2016.

IIporpamma pa3paboTaHa ¢ y4eTOM akKTyaJbHBIX 3a7ad BOCHUTAHUSA, OOy4YEHUS U DPa3BUTHUSA
00yJaromuxcsi M yCJIOBUH, HEOOXOMUMBIX UISI Pa3BUTHUS UX JIMYHOCTHBIX W ITO3HABATEIHHBIX
KaueCTB, MCHXOJIOTMYECKHX, BO3PACTHBIX M APYrHMX ocoOeHHOCTel obyuaromuxcs. C yueTtom
YpPOBHEBOH cHnenupUKH KIACCOB BBICTPOEHA CHCTEeMa Yy4YEOHBIX 3aHSATHH YypPOKOB,

CIPOEKTUPOBAHBI 1I€JTH, 3a]1a4H, 0’KUIaeMble pe3ysIbTaThl 00yueHHs (IUIaHUPYEeMBbIe PE3YJIbTaThl).

® nporpamma coorBerctByer PI'OC COO, packpbiBaeT U A€TAIU3UPYET

Cofiep)KaHUe CTaHIapTOB
mporpaMma TOCTpO€Ha ¢ YYE€TOM NPHHIMIIOB CHCTEMHOCTH, HAyYHOCTH,
JOCTYTTHOCTH U MIPEEMCTBEHHOCTH
mporpamMMa peagn3yeT KOMMYHHKATHBHO- JIESTEIbHOCTHBIA TOAXOI B O0yYEeHUH
MaTtematuku B10 knacce
nporpaMmMa oOecHeuyrBaeT YCJIOBUS IS pealu3aluu NPaKTHUIECKOH
HaIpaBJI€HHOCTH 00yUYeHHS
nporpaMma YUYHTHIBA€T BO3pPaCTHBIE IICHXOJOTHYECKHE OCOOEHHOCTH,
BO3MOXKHOCTH U MOTpeObHOCTH oOyyaromuxcs 10 A kiacca
MporpamMMa yYuThIBaeT 00pa30BaTeIbHbIE 3aPOCHl POAUTENEH 00yJatOIIXCS
10b knacca

Bri6op YMK A.T. MopakoBuua u AranacsHa JI.C, byty3osa B.®. u ap. oOycnoBneH tem,
yro AaHHbli YMK mponomkaer eAuHyo JIMHUIO W3y4YeHHs anreOpbl 1 TeOMETpUH B CpeaHen
IIKOJIE U B COBOKYNHOCTH C KOMIUIEKTOM AJii 7-9 KJaccoB MOJHOCTBIO pPEanu3yeT HOBBII
CTaHJapT Maremarnyeckoro oopazoBanus. [lanueiii YMK MONHOCTBIO COOTBETCTBYET LETSAM U
3amadaMm MBOY «['mmnazust Nell» W TO3BOJNSIET OpWMEHTHPOBATh YYEOHBIH MpoIecc Ha
JOCTH)KEHUE KOHKPETHBIX pe3yJlbTaTOB B BHUIE CHOPMHPOBAHHBIX YMEHHMH M HaBBIKOB
oOyyatroniuxcsi, 0000IIEHHBIX CIIOCOOOB JEATEIBHOCTH, (POPMUPOBATH Yy YHALIUXCS LIE€TOCTHBIE



IPEICTABICHNUS O MaTreMaTHKE B XOJE€ TBOPYECKOM JEATENbHOCTH HA OCHOBE JINYHOCTHOTIO
OCMBICJIEHHSI MaTeMaTH4ecKuX (akToB M sABICHUH. OTIMUUTEIbHBIMU OCOOEHHOCTSIMH O0OUX
YMK 4BISAIOTCS palMOHAIBHOE COYETAaHHWE YETKOCTH M JOCTYIHOCTH H3JIOKEHHS Marepuaia,
HajMyue OOJBILIOro YMCIIa 33/1a4 Ha MOCTpoeHue. B cBs3u ¢ peanbHO HEOOXOIMMOCTBIO B HAIIU
nHU Oounblioe 3HaYeHHe MpuoOpena mnpobieMa IOJHOLIEHHOM 0a30BOM MaremMaTndecKoin
NOJATOTOBKM ywamuxcsd. Yuammuecss 10-11 kmaccoB ompenensitor s ceOsd 3HAYMMOCTh
MaTeMaTuKy, e€ poJid B Pa3BUTUHU OOIECTBA B 11€J0M. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHUHN
3aTPy/lHEHO MOHMMAaHHE NPUHIUIIOB YCTPOICTBA M MCIIOJIb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE HAyYHBIX 3HAHUM, BOCHPUATHE M HMHTEPIPETaLus Pa3sHOOOPa3HON COLUAIbHOM,
SKOHOMMYECKOH, MOMUTHYECKON MH(OpManuy, ManodpPeKTUBHA MOBCEIHEBHAS MpPAKTUYECKas
JesATeNbHOCTh. MHTEepec K BompocaM o0O0y4deHUss MaTreMaTUKH OOYyCIIOBJIEH KU3HEHHOU
HEOOXOJAMMOCTHIO BBINOJHITH JOCTATOYHO CJOXHBIE pacu€Tbl, NOJb30BAThCS
00111eyIOTpeOUTEIbHONW BBIYMCIUTEILHON TEXHUKOW, HAXOJUTh B CIIPABOYHUKAX U NMPUMEHSTh
HYXKHble (OPMYJIbl, BJIAJETh MPAKTUYECKUMH NPUEMAMH TE€OMETPUUYECKHX H3MEPEHUH U
IOCTPOEHUI, YnTaTh MH(MOPMALMIO, MPEACTABICHHYIO B BHUJAE TaOJMI, JUarpaMmm, rpadukos,
INOHUMATh BEPOSITHOCTHBIA XapakTep CIydalHbIX COOBITUM, COCTABISTh HECIOKHbBIE AJITOPUTMbI
u J1p.

OrpoMHyI0 Ba)KHOCTb B HEIPEPHIBHOM OOpa30BaHUM JIMYHOCTH MNPUOOPETAIOT BOIMPOCHI,
TpeOyIoIIMe BBICOKOTO YPOBHsSI 00pa30BaHMs, CBA3aHHOIO C HEMOCPEACTBEHHBIM MPUMEHEHHEM
maremaTuku. Takum o0pa3zoM, paciupsieTcss Kpyr IIKOJbHUKOB, JUISl KOTOPBIX MaTreMaTHKa
CTaHOBUTCSI MPO(HECCUOHATBHO 3HAYMMBIM MTPEIMETOM.

Oco0OeHHOCTh H3y4aeMOro Kypca COCTOMT B (OPMUPOBAHUU MaTeMaTHUECKOTO CTUJIS
MBILLUIEHHS], TPOSBIISIOLIETOCS B OIIPEIEIEHHBIX YMCTBEHHbBIX HAaBbIKaX.

OO0mme neau 1 3aga4m:

* popmupoBaHUe MpeICTaBICHUHN 00 HesSX U METOAaX MaTeMaTHKU; O MaTEMAaTUKE Kak
YHUBEPCAJILHOM SI3bIKE HAYKH, CPEACTBE MOJAECIMPOBAHNUS SABJICHUN U IIPOLIECCOB;

* OBJIQJICHUE SI3bIKOM MaT€MaTHKHU B YCTHOM U MUCbMEHHOU (hopMe, MaTeMaTHueCKUMH 3HAaHUSIMU
¥ YMEHUSAMH, HEOOXOAUMBIMHU JJISl U3YUEHUS IIKOJIBHBIX €CTECTBEHHO-HAYUHBIX UCIHUILINH,
IPOIOJKEHHS] 00pa30BaHusl U OCBOEHUS N30PaHHON CIIEMaJIbHOCTH HA COBPEMEHHOM YpPOBHE;
* pa3BUTHUE JIOTUYECKOTO MBILUICHHS, AJITOPUTMUYECKOHN KYIbTYPbI, IPOCTPAHCTBEHHOI'O
BOOOPAKEHUSI, MATEMaTUYECKOrO MBILIUIEHNUS U UHTYULIMHU, TBOPYECKUX CIIOCOOHOCTEH,
HEOOXOIUMBIX ISl IPOJOKEHHsI 00pa30BaHUs U Il CAMOCTOSITENIbHON €ATEIbHOCTH B
o0acTu MaTeMaTHKU U ee MPUIoKeHUH B Oyny1iel npodeccuoHanbHON AeSITEIbHOCTH;

* BOCIIUTAHUE CPEICTBAMHU MATEMATUKH KYJIBTYPbI IMYHOCTH YEPE3 3HAKOMCTBO C UCTOpUEN
pa3BUTHUS MAaTEMATHKH, BOJIIOLIMEN MAaTEMATUYECKUX UIEH; TOHUMaHUs 3HAYUMOCTH
MaTeMaTUKU Il HAy4YHO- TEXHUYECKOIO IIporpecca.

Ilnanupyercs HCNO/Ib30BaHHE CAEAYIOIIHMX MeAArOrHYeCKUX TEXHOI0T Uil
TEXHOJIOTHH ITOJIHOTO YCBOCHUS;
TEXHOJIOTMH 00YYEeHHUs1 HA OCHOBE CXEeMaTHUHBIX MOJIEJIEH;
TEXHOJIOTMH 00yUY€eHUsl Ha OCHOBE pELIeHMs 3a/1a4;
TEXHOJIOTHH MPOOIEMHOT0 00y4eHuS;
TEXHOJIOTHH ITPOEKTOB;
TeXHOoJoruu o0y4yeHus ¢ ucnoiab3zopanuem MKT.
B Teuenue roma BO3MOXKHBI KOPPEKTUBBI palbouell mporpamMMmbl, CBSI3aHHBIE C

00BbEKTUBHBIMHU MMpUIruHaMHU.

®opmbl , METOABI 00y4YECHHUSI.



Ot6op Marepuasia 0Oy4eHHSI OCYIIECTBIISCTCS HAa OCHOBE CICAYIOMIMX TUIAKTHYECKUX
OPUHIMIIOB: CHUCTEMaTHU3allMi 3HAaHWUN, TOJYYEHHBIX YYallUMHUCS B HaYaJbHOW MIKOJE;
COOTBETCTBHE 0053aTeTPHOMY MHUHHMYMY COJEp)KaHHs 00pa3oBaHUS B OCHOBHOW MIKOJIE;
ycujeHue OOIIEKyIbTypHOH HamnpaBI€HHOCTH Marepuaja; y4eT MCHXOJIOro-Me1arorndyeckux
0COOCHHOCTEH, aKTyaJbHBIX JJISI JTOTO BO3pacTa; CO3JaHHWE YCJIOBUH Ui TIOHUMaHHUA U
OCO3HAHMs BOCIPUHUMAEMOro Marepuara.

Mertoanueckoe obecrieueHre BKIIOYAET Cieayrone (GOopMbl OpraHU3alMd y4eOHOMH
NeSITeIbHOCTH:

- KOJUIEKTUBHAs pabota (YpOoK, UTpbI-00CYK/I€HNUs, JIEKIHsI, CEMUHAp, OJIMMITUAA,
KOH(epeHIs, Mpe3eHTaIus);

- rpynnosas pabora (TpyIIIOBOE 3aHITHE, yueOHOE UCCIIEJOBAHNE, IPOEKTUPOBAHUE);

- MHIMBUAYyaslbHas paboTa (KOHCYNBTALMK, HCCIIEA0BaTENbCcKas padoTa, codbecenoBaHue,
WH/IMBUAyaJIbHBIC TUIAHBI PA0OTHI).

METO/1bl 00YYEHHS:

- CJIOBECHBIC;

- HaJIsATHbIE;

- IPaKTUYECKUE;

- OOBACHUTENBHO-WUIIOCTPaTUBHBIE ( paccka3, Oecelna, JAEMOHCTpalUs, HHCTPYKTAXK,
MoKas, pabora ¢ yueOHUKOM);

- mpobnemHsble (6ecena, 00o01IeHue, MPoOIeMHas CUTyalus);

- uccienoBarenabckre (cOop HOBBIX (PaKTOB, IPOSKTUPOBAHUE);

- YaCTUYHO-TIOMCKOBBIE (JHUCIIYT, CAMOCTOATENbHAs paboTa, HAOIIOEHHUE, COCTaBIICHHUE
TUIaHa, CO3/IaHUE THITOTE3bI, SKCIIEPUMEHT);

- penpoAyKTUBHBIE ( JIEKIHMS, YIIPAKHEHHE);

- CJIOBECHO-WIITIOCTPATHBHEIC,

- HaIJIJHO-MHIUBU1yalIbHBIE;

- TBOPYECKHE;

- pa3BUBAlOIIHKE.



«HJIaHl/IpyeMLIe pe3yjabTaThbl H3YYCHUSA NMMPOrPpaMMBbID».

«Y4eHuK HAYIUTCH»

«Y4eHuK MOJYYUT BO3BMOKHOCTD




-OnepupoBath Ha 0230BOM YpOBHE
MOHATUSIMH: KOHEUHOE MHO>KECTBO, 2JIEMEHT
MHO>KECTBA, [IOAMHOKECTBO, IEPECEUCHHE
1 00beIMHEHNE MHOKECTB, UHUCIIOBbIE
MHO)KECTBA Ha KOOPJAMHATHOMN IPSIMOH,
OTpE30K, UHTEPBAI;

-onepupoBarh Ha 6a30BOM ypOBHE
MOHATHUSIMU: YTBEPKICHUE, OTPULIAHNE
YTBEPKICHMS, ICTUHHBIC U JIOKHBIE
YTBEPKACHUS, IPUUNHA, CIEACTBHE,
YacTHBIN cilydail OOLIETro yTBEPKACHMUS,
KOHTPIPUMED;

-HAXOAMUTD MEpPECEUEHUE U 0ObEANHEHNE
JBYX MHO)KECTB, ITPEJICTABICHHBIX
rpaduUecKH Ha YUCIIOBON MPSMOIA;
-CTPOUTH HA YHUCJIOBOM MPSIMOUN
ITOZIMHOKECTBO YHACIIOBOTO MHOXECTBA,
3aJJaHHOE NTPOCTEUIINMU YCIOBUIMY;
-pacro3HaBaTh JIOKHBIE YTBEPKIACHUS,
OLIMOKH B PACCYXJIEHUX, B TOM YHUCIE C
HCIIOJIb30BaHUEM B IMOBCETHEBHON KU3HU U
IIPU U3YYECHUH JPYTUX IPEAMETOB!
-MCIOJIb30BATh YUCIIOBBIE MHOKECTBA
KOHTPIIPUMEPOB.

-Ha KOOPJAMHATHOMN NPAMOM JUIsl OTIUCAHUS
peanbHbIX NIPOLIECCOB U SIBJICHU;
-IIPOBOJIUTH JIOTHUECKUE PACCYKACHUS B
CUTyalUsIX TOBCEIHEBHOM JKU3HH.
OmnepupoBarh Ha 6a30BOM ypOBHE
MOHATHUSMM: LIEJI0€ YUCIIO, IETUMOCTh
qrices, OOBIKHOBEHHAs! IPOOb, AeCATUIHAS
Ipo0b, paliiOHAILHOE YHCJIO,
NpUOIMKEHHOE 3HAYEHHUE YUCIIA, YaCTh,
7107151, OTHOLIEHHE, ITPOLIEHT, MOBBIIICHNUE U
IIOHMKEHHUE Ha 33JaHHOE YHCJIO IPOLEHTOB,
MaciuTab; onepupoBaTh Ha 6a30BOM YpOBHE
MOHITHSIMHE: JIOTapu(M JUCIa,
TPUTOHOMETPUYECKAST OKPY>KHOCTD,
rpajaycHas

Mepa yIa, BeJIMYMHA YIJIa, 3aJlaHHOTO
TOYKOU

Ha TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCHHYC, TAHI'€HC U KOTaHT€HC yIJIOB,
MMEIOIIUX [TPOU3BOJIbHYIO BEJINYHHY;
BBITIOJIHATH apUPMETUIECKUE EHCTBUS C
LEIBIMU U PALlMOHAJIBHBIMH YUCIIAMU;
BBITIOJIHATH HECITIOXKHBIE MTPE0Opa3oBaHus

-OnepupoBaTh MOHATUSAMHU: KOHEUHOE
MHOKECTBO, JIEMEHT MHOXKECTBA,
MOZAMHOXKECTBO, TIepeceyeHre U 0ObEIMHEHHE
MHOYKECTB, YACJIOBbIE MHOXKECTBA HA
KOOPAMHATHOU IIPSIMOM, OTPE30K, HHTEPBAl,
MOJlyUHTEPBaJI, IPOMEXKYTOK C BBIKOJIOTON
TOYKOM, Tpaueckoe NpeaCcTaBICHNE
MHOKECTB Ha KOOPAMHATHOW MJIOCKOCTH;
OIIEPUPOBATH MIOHATUAMU: YTBEPKICHHUE,
OTpULIAHUE YTBEP/KICHUS, NICTUHHBIC U JIOKHBIC
YTBEPKJICHMUs], IPUYUHA, CIIEICTBUE, YACTHBIN
cilydail 00IIero yTBepKIeHHsI, KOHTPIIPUMED;
IIPOBEPATH IPUHAJJICKHOCTD 3JIEMEHTA
MHOECTBY;

-HaXOJUTh NepeceueHue U 00beAMHEHUE
MHOKECTB, B TOM YHUCJIE ITPEJICTAaBICHHBIX
rpaduyuecku Ha YMCIOBOW NIPSIMON U HA
KOOPJIMHATHOM IIOCKOCTH; TPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHUS IS
000CHOBaHMS UCTUHHOCTH YTBEPKIACHUH.

B noBcenHEeBHOM KU3HU U IIPU U3YUYEHUU
JPYTHX MPEAMETOB: UCIIOIb30BATh YHCIOBBIC
MHOKE€CTBA Ha KOOPAMHATHOM NPSAMOU U Ha
KOOPJIMHATHOM TUIOCKOCTH JUIsl OITMCAHMS
peabHBIX MIPOLIECCOB U

ABJICHUH; IPOBOJUTDH JOKA3aTCIIbHBIC
pacCyKIEHUs B CUTyalUsIX I0BCEIHEBHOU
’KU3HU, TIPU PELICHUU 3a/1a4 U3 JPYTUX
IIPEIMETOB

CB00OOIHO ONEpUPOBATh MOHIATUAMU: LIETI0E
YHCII0, IETUMOCTD YHCes, OOBIKHOBEHHAS
Apo0b,

JecsTuYHast JpoOb, paliiOHAIBHOE YHCIIO,
npuOMMKEHHOE 3HAUEHKE YMCIa, 4acTh, 01,
OTHOLIEHUE, IIPOLEHT, ITOBBIILICHUE U
MIOHIKEHHUE HA 33JJaHHOE YHUCJIO NPOLICHTOB,
MacIirao;

-IIPUBOJUTH IIPUMEPBI YUCET C 3alaHHBIMU
CBOMCTBaMH ACINMOCTH;

-OIEPUPOBATH OHATUAMM:
TPUTOHOMETPHUYECKAST OKPYKHOCTD, paIUaHHAS
Y TpajlyCHasi Mepa yIila, BEeJINYMHA yIJIa,
3aIaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHI'€HC U
KOTAHI'€HC yIVIOB, UMEIOIINX

IIPOU3BOJIBHYIO BEJIMUMHY, YUCIIA € U T;
-BBITIOJIHATH apu(METHYECKUE ICHCTBUSA,
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TemaTruueckoe NJIAHUPOBAHUE
Baok « Anredpa» (3 yaca B Heemo)

IToBTOpeHue kypca 5-9 knacca — (3 4)

YucioBbie pyHKuMU —(9 1)

Tpuronomerpunuyeckue pynkuum — (31 49)
Tpuronomerpuyeckue ypapHeHusi- (15 4)

IIpeoOpa3oBanne TPUrOHOMETPHUYECKHX BhIPasKeHH M- (25 1)

IpousBoanas- (41 u)
PesepB- (164)

baok» I'eomerpus» (2 uaca B nenelno)

1. BBenenue. AKCHOMBI CTEpPeOMETPUH U HX cieacTBHs (5 1)
2. MapanjaeabHOCTh NPSAMBIX U IJI0cKOcTel (19 1)
3. TlepneHAMKYJISIPHOCTH MPSIMBIX H MJI0cKOCTE# (20 u)
4. Muororpanuuku (12 4)
5. BekTops! B npocTpancTBe (7 4)
6. Peseps- (74)
KasnennapHo-reMaTu4eckoe NnJIaHUPOBaHHUE
Ilnano | ®akTny
XapakTepHCTHKA OCHOBHBIX BH/10B BbI€ ecKHue
Ne Tema ypoka HeATeJbLHOCTH YYeHHKA (HA YPOBHE Yy4eOHBIX | CPOKHM | CpPOKH
AEeHCTBUIT) 10 TeMe MPOX0 | MPOXOKI
KIEHH | eHusl
1-3 IToBropeHue kypca | 3HaTh M yMETh IPUMEHATH MaTepHuall 3a Kypc
anreOps15-9 kmacca | 5-9 kmacca
I'eomeTpusi: BBenenue. AKCHOMBI CTEPEOMETPUM U MX CJIEACTBHUS.
IIpenmer [lepeuncnaTh OCHOBHBIE (DUTYPHI B
CTCpPCOMETPUU NIPOCTPAHCTBE ( Touka, mpsiMasi,
4 AKCHOMBI IUIOCKOCTH ),(hOPMYJIUPOBATh TPU aKCHOMBI 00
CTCpEOMCTPHH WX B3aUMHOM PACIIOJIOKCHUU H
WUTIOCTPUPOBATh 3TU aKCHOMBI IIPUMEPaMH H3
DopMynHpOBaTh U 10Ka3bIBaTh TEOPEMY O
Hexoropsre IUTOCKOCTH, MIPOXOMSIIEH Yepe3 MPAMYIO U HE
5 CIIC/ICTBUS U3 JekKaIyIo Ha Hel TOUKY, M TEOPEMY O
aKCHOM TUTOCKOCTH, TIPOXOIAIIEH uepe3 J1Be

nepecekaronmecs npsimMoie [loBropenue

Auredopa: YucnoBbie GPyHKIUM.




Ormnpenenenue
YHCIOBOH (DYHKIINU U
CIOCOOBI ee 3a/1aHMsL.
CaoiicTBa QyHKIIHIA

3Hath MOHATHE QYHKIHN

-TIPaBUJIHHO YIIOTPEOIATh PYHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO, TOHIUMATh €€ B TEKCTE, B PEUH
yauTens, B GOpMYIHPOBKE 3a7ad;

- HAXOIUTh 3Ha4YeHUS (QYHKIIUH, 33 JaHHBIX

6-8 o .
(dhopmyron, Tabnunel, rpagKoM U perarhb
oOparHyto 3a1ady;
- BBITIOJTHSATH MPeoOpa3oBaHus TpaduKoB;
- HCCIIeIOBaTh (PYHKIMIO HA MOHOTOHHOCTbH, Ha
OTPaHUYEHHOCTh, HA YETHOCTB;
DopMynupoBaTh U JOKa3bIBaTh TEOPEMY O
9-10 Hekotopsie IJIOCKOCTH, MPOXOASILEN Yepe3 IpsIMYI0 U He
CJIEJICTBUS M3 aKCHOM | JISXKAIyI0 Ha HEl TOUKY, U TEOPEMY O
MJI0CKOCTH, TIPOXOJISIIEH Yepes Be
- HaXOIUTh HauOOJbIlIEe U HAMMEHBIIIEE
3HaYeHUs (QYHKIINH;
11-1 - CTPOUTH NEPUOINUYECKUE (PYHKIIUU.
2 Obpartas dyHKmmA 3Harh onpenencHue oOparHoi yHKITHU.
YMeTh HaxomuTh 00paTHYIO (PYyHKIUIO U
CTPOUTH ee rpaduk.
Aareopa: Tpuronomerpu4yeckue QyHKUMH
[lepeBoauTh rpagycHyo Mepy B
13 Yucnosas paauaHHyto u oopatHo. Haxoaute Ha
OKPY>KHOCTh OKPY>KHOCTH TI0JIOKEHUE TOYKH,
COOTBETCTBYIOLIEH TaHHOMY JEHCTBUTEILHOMY
DopMynmupoBaTh U JOKa3bIBaTh TEOPEMY O
14 Hekotopsie IIJIOCKOCTH, MPOXO/SIILEN Yepe3 MpsIMyIo U He
CJIEJICTBUS M3 aKCHOM | JISXKAIYIO Ha HEH TOUKY, U TEOPEMY O
MJIOCKOCTH, TIPOXOJISIICH Yepes Be
I I'eomerpus: Ilapa/siebHOCTD NPSAMBIX U IUIOCKOCTEM.
DopMynTupoBaTh ONPEIEIICHUS apaIeIbHBIX MPSIMBIX;
(hopMyIHpOBATh U TOKA3HIBATH TEOPEMBI O
[TapamiensHOCTD napaIebHBIX MPSMBIX; OOBICHSITH, KAKHE BO3ZMOYKHBIC
15 | npsMBIX, IPSAMOIt 1 CIIy4ad B3aMMHOTO PACIIOJIOKEHHUS IPSIMOM M TFIOCKOCTH
TIOCKOCTH B IIPOCTPAHCTBE, ¥ MPUBOJUTH HILTFOCTPUPYIOIIHE
MIPUMEPHI U3 OKPYKArOIIeH 00CTaHOBKH;
[lepeBoauTh rpagycHyo Mepy B
16 Yucnosas paauaHHyto ¥ oopatHo. Haxonute Ha
OKPY>KHOCTh OKPY>KHOCTH T10JIO)KEHUE TOYKH,
COOTBETCTBYIOLIEH TaHHOMY J€HCTBUTEILHOMY
Uucnosas [lepeBonuTh rpanycHyro Mepy B
17-1 | okpy’>XHOCTh Ha panuaHHy 1 00parHo. HaxomuTh Ha
8 | KOOpIMHATHOMI OKPY>KHOCTH TIOJIOKEHUE TOYKH,
IIJIOCKOCTH COOTBETCTBYIOLLEH JAHHOMY J€HCTBUTEIIBHOMY
dopMynIupoBaTh OIPEEIICHUE MapaIEIbHbBIX
[TapannensHOCTH PMYITHD e P
o MIPSIMOM U TIOCKOCTH, (POPMYIHPOBATH U
19 | OpAMBIX, IPAMON U
TOCKOOTH JIOKa3bIBaTh YTBEPKIAECHHS O apajlIeIbHOCTH
MIPSIMOM 1 TITOCKOCTH ( CBOMCTBA M MPU3HAK);
20 | KonrtponbHas pabora Ne 1 «IlapanienbHOCTh MPSMBIX U TIIOCKOCTEH




Haxonnuts 3Haku 3Ha4E€HHI CUHYCa, KOCUHYCA,

21-2 | CuHyC ¥ KOCHHYC.
TaHI'€HCa YHCIa.
3 | TaHreHCc U KOTaHI€HC
24-2 Hapannenbﬂocn: Pewats 3agaun Ha BbIYMCIIEHUE U
NPSIMBIX, IPSIMON 1 JI0Ka3aTeIbCTBO, CBSI3aHHBIE CO B3aMMHbBIM
5 | mockoctn PaCIONIOKEHUEM MPSMBIX U IJIOCKOCTEH
[IpumensTs npu npeoOpa3oBaHUAX U
BBIYHCIIEHUSX
26-2 | |PHTOHOMETPHYECKHE | OPMYIIBI CBSI3H TPHTOHOMETPUICCKHX
GbyHKIMH 9uCTIOBOTO | (DyHKITHI yIIIOB
7 apryMmeHra o 1 —0, GOpMYJIBI CIIOKEHUS, POPMYITBI
JIBOMHBIX
1 TIOJIOBUHHBIX YIJIOB, (POPMYIbI IPUBEICHNS,
[IpumensTh pH IpeoOpa3oBaHUAX U
BBIYHCIICHUSX
Tpuronomerpuyeckue | GOpMyJibl CBA3H TPUTOHOMETPUUYECKUX
28 | pyHKIMH YIIIOBOTO (yHKIMIA yTIIOB
aprymeHra o 1 —0,, GopMyIbI cIoKeHHS, (POPMYJIBI
JIBOMHBIX
Y TIOJIOBUHHBIX YIJIOB, (DOPMYJIbI IPUBEACHHUS,
B3aumuoe OOBsCHATH, KAKHE BO3MOXKHBI CITyyau
pacrooxeHue B3aMMHOTO PACIOJIOKEHHUS ABYX MPSIMBIX B
29-3 | npsIMBIX B [IPOCTPAHCTBE, U IPUBOIUTH
0 | mpoCTpaHCTBE. YTON | WILTIOCTPUPYIOIIUE MPUMEPDI; OOBIACHATH, YTO
MEX]Ty IByMS Ha3bIBACTCS YIJIOM MEXAY NepeCeKarOIUMUCS
MPSIMBIMHU. NPSIMBIMHU M YTJIOM MEXKAY CKPEIINBAIOITIMHCS
[IpumeHsTh IpH IpeoOpa3oBaHUAX U
BBIYHCIICHUSX
31-3 | TpuroHomMerpuyeckue (OpMyITBI CBSI3U TPUTOHOMETPUIECKHIX
) (GYHKIMA yTIIOBOTO (GyHKIHIA yTIIOB
aprymeHra o 1 —a, GOpMYJIBI CIIOKEHUS, (POPMYJTBI
JBOMHBIX
1 TIOJIOBUHHBIX YIJIOB, (POPMYIBI IPUBEICHNS,
33 DopmyIibl Jloka3bIBaTh TOXKIECTBA, IPUMEHSS pa3IMyHbIe
MpUBEICHUS METO/Ibl, HCTIONIBb3YS BCE U3YUECHHbIE (POPMYJIBL.
BaanmHoe DopMyIMpPOBaTh ONPEIECTCHNE
N — CKPEIIMBAIOIIUXCS TIPSIMBIX, U TEOPEMY,
BBIPXKAIONIYIO TTPU3HAK CKPETINBAIOIIIXCS
34-3 | IPAMBIX B IPSMBIX, ¥ TEOPEMY O TIOCKOCTH, MPOXOISIIEH
5 | POCTPAHCTBC. yron 4yepe3 OHY U3 CKPEUIMBAIOIINXCS MPSIMBIX H
MEILy ABYMi napayIesIbHO IPYTOH MPSMOif; OOBSICHSTH,
TIPAMBIMH. KaKHe J[Ba JIyda Ha3bIBAOTCS
COHAITpaBIIEHHBIMHU, (POPMYITHUPOBATH 1
@ [IpuMeHsTh Bce M3ydeHHBIE CBOMCTBA U
36 OPMYJIbI bopmymsl
MpPUBEICHUS
MIPY PEIICHUH MPUKIAAHBIX 33]1a4 U 33134
37 | KonrponwHas pabora Ne 2: « Tpuronomerpudeckue GyHKIMI»
18 Dy y = sin x, ce ITo l:pa(i)I/IKaM (GYHKIHIA OTIMCHIBATh UX
CBOICTBa (MOHOTOHHOCTb, OTPaHUYEHHOCTD,

CBOWCTBa U TpaduK

4€THOCTh, HEYETHOCTh, IEPUOAUIHOCTB ).




B3anmMHuoe Pemrate 3aaun Ha BEIYMCIICHAE U

39 | PACTIONIONEHUE NPSMBIX | 0KA3aTENLCTBO, CBA3AHHBIE CO B3AHMHBIM
B IIPOCTPAHCTBE. YTONI | PACMOJIOKEHHEM JABYX HPSAMBIX U YIIIOM
MEXTY AByMS MEXIY HUMHU.

40 Kontpomnbhas pabora Ne 3 «IlapainenbHOCTb NPSAMBIX U IJIOCKOCTEI

41 QyHKIHA y = COS X, ee I/I306pa>1v<aTL rpaduKu TPHUTOHOMETPHYECKHX
CBOWCTBa U TpaduK (GYHKIHINA ¢ TIOMOIIBIO TPadOTIOCTPOUTENCH,
1 OIMCBIBATH UX CBOWCTBA. Pacmo3HaBars

42 | CPMOIMHEHOCTR | rpad)MKu TPUTOHOMETPHYECKHX (YHKIIHIL.
bynkimit y =Sin X, ¥ = | Crpours rpadukn seMeHTapHBIX hyHKITHi

UCTIONB3YS TpadOroCTPOUTENH, U3ydaTh
beot CBOMCTBA AIIEMEHTAPHBIX (DYHKIIHH TTO0 UX
peobpazoBaHue rpaduKam.

43 | Tpaduxos Pemars npocTeiInye TPUrOHOMETPHIECKUE
TPUTOHOMETPUICCKUX | yepapencTa, HCnonb3ys rpaGuk (yHKIUH.
bynxmmi BEINOMHATE MpeoOpa3oBaHus rpapuKoB

AJIEMEHTAPHBIX (DYHKITHIA: TapaiyieTbHbIH
DopMyIHpOBaTh ONpeeieHUE MapaIeIbHBIX
TUIOCKOCTEH, (POPMYIHPOBATh U JI0Ka3bIBATh
44-4 | TlapaniaenbHOCTh > popmysup A
. YTBEPKJCHHUS O IPU3HAKE M CBOWCTBAX
5 | NIOCKOCTEH .
napaieNIbHBIX IUI0CKOCTEH, UCTIONB30BaTh
9TH YTBEPXKACHUS MPH PEIICHUN 33/1a4.
ITpeoOpa3oBanue
46-4 | rpaduxos BeimonuaTs npeoOpa3oBanus rpadMKoB
p 3JIEMEHTAPHBIX (QYHKIUH: MapasiebHbINH
7 | TPUTOHOMETPUYCCKUX
. nepeHoc, 0ToopakeHue, cxarue
byHKIMM
N300paxars rpaduku TPUTOHOMETPHUYECKUX
OyHKIMN y =tg X, y = pax pag P p N
N (GYHKIHIN ¢ TIOMOIIBIO TPadOTOCTPOUTENCH,
48 | ctg X, UX CBOWCTBA U L
OIMCHIBATh UX CBOWCTBA. Pacmo3naBarh
rpaduKu .
rpaduKy TPUTOHOMETPUICCKUX (PyHKITUI
OOBsACHATH, Kakas pUrypa Ha3bIBaeTCs
TETPadAPOM M KaKasi apalyIeNIeITHIIC/IOM,
49-5 | Terpasap u MOKAa3bIBATh HA YEPTEKAX U MOACTISIX MX
0 | mapamienenumnesn SIIEMEHTBI, H300pakaTh STH (QUTYPHI HA
PHCYHKAaX, WITIOCTPUPOBATH C UX TTOMOIIBIO
pa3JIM4HbIC CITy4yaw B3aUMHOTO
N3006paskars rpadMKi TPUTOHOMETPHYECKHX
OyHKIMH Yy =t X, y = pax pag P P o
. (GyHKIHI ¢ TOMOIIIBIO TpadorocTpouTeneii,
51 |ctg X, uX CBOWCTBAa U s
OITUCHIBATh UX CBOMCTBa. PacrosHaBath
rpaduKu .
rpaduKu TPUTOHOMETPUYECKUX (QyHKIMH

52 | KonrponbHas pabota Ne 4 «Tpuronomerpuueckue QpyHKIIMNA U UX

Auareopa: Tpuronomerpuyeckue ypaBHeHUs
YMeTb HaXOAUTh APKCHHYC, apKKOCHHYC,
53 Apkkocunyc. Perienue | apkTaHTeHC IeHCTBUTEILHOTO YUCIA,

YpPaBHCHUA COS X = a

IPaMOTHO (OPMYJIHPYS ONpeAeICHuUE.
[TpumeHATH HOPMYITBI 1JIs1 HAXOXKACHUS




DopMyIHpoBaTh U JOKA3bIBATh YTBEPKIACHUS
0 CBOWCTBAxX MapaJulesenuIenia; OObsCHITD,

54-5 | Tetpasap u YTO HA3bIBACTCS CEUCHUEM
5 | mapanienenure TeTpadapa( mapamienenumnesaa), pemarb
3a1a4M Ha IOCTPOEHUE CEYECHUN TeTpa’apa U
NapajuleIeUIe1a Ha YEPTEXKE.
YMeTh HaXOAUTh APKCHHYC, APKKOCHHYC,
apKTaHI€HC IEUCTBUTENILHOTO YHCIIa,
56 Apxcunyc. Peienne rPaMOTHO (POPMYIHPYS OIpeIeICHHUE.
ypaBHEHUS Sin X = a [IpumensTh HopMyIbI A1 HAXOKACHUS
KOpHEH ypaBHEHHUH sin X = a,
tgx=a.
ApKTaHTeHC U YMeTh HaXOAUTh APKCHHYC, APKKOCHHYC,
APKKOTAHI'EHC. ApPKTaHI'€HC NEUCTBUTEIIBHOTO YHCIIA,
57 | PemeHne ypaBHeHUA TPaMOTHO (OPMYIIUPYS OTIpEIEIICHIE.
[TpumeHsTH HOPMYIIBI A1 HAXOKACHUS
tgx=a, ctgx=a KOpPHEHN ypaBHEHHH tg X = a.
T YMeTh pemars TPUrOHOMETPUUYECKUE
PUTOHOMETPHUYECKUE . o
58 ABHCHILSL YpaBHEHUS: JUHEHHbIE OTHOCUTENIBHO CUHYCA,
M KOCUHYCa, TAHTeHCAa yria (Jucina),
59 Terpasap u Pewate 3a1aun Ha TOCTPOEHUE CEUEHUIT
napajuleIenunes TeTpadapa U napajuiesienuiea Ha YepTexe.
60 | KonrponsHas padora Ne 5 «Terpasnp u napasuienenunen
YMeThb pemarb TPUrOHOMETPUUECKUE
ypaBHEHUSI: TUHEHHbIE OTHOCUTENIBHO CUHYCA,
KOCHHYCa, TAaHT€HCa yTiia (4ucia),
61-6  TpuroHOMETpUYECKUE | CBOMASIIMECS K KBAJAPATHBIM U IPYTHM
3 | ypaBHEHUA anreOpanvyeckuM ypaBHEHHSIM MOCIIE 3aMEHbI
HEU3BECTHOTO, CBOASIIMECS K MTPOCTEUILINM
TPUTOHOMETPUUYECKUM YPABHEHUSIM MOCIIE
Pa3NoXKEHUs1 HA MHOKUTEIH.
DOopMyIUPOBATE ONPENCICHUS
64-6 | [IepneHIUKYIAPHOCTh | HEPICHIUKYIIIPHOCTH
5 | OpsMOM M IVIOCKOCTH | MEXKIY NPSAMBIMU B IIPOCTPAHCTBE;
NEPIEHANKYISIPHOCTH NIPSAMOM M INIOCKOCTH;
66-6 | T [IpuMeHATh Bce U3yUEHHBIE CBOMCTBA U
) PHTOHOMETpHHCCKHE OBl peleHns TPUTOHOMETPUUECKUX
8 | ypaBHEHUA croco 13 p p
ypaBHEHUN
IIpu3Hak nepneHIuKyYIIPHOCTH IPSIMOU U
IIJIOCKOCTH; TEOPEMBI O €IMHCTBEHHOCTH
69-7 | IlepneHIUKYIAPHOCTh | IEPIEHIUKYIAPA K IUIOCKOCTH; TEOPEMA O
0 | OpAMOI M IIIOCKOCTH JABYX IPSMBIX, HEPICHIUKYIIAPHBIX
mIockocTi. GopMynupoBaTh ONpPEEICHUS U
CBOMCTBa MapaJJIeILHOTO U OPTOTOHAIBHOTO
71 | KonrpomnbHas pabota Ne6 « TpuroHomeTpudeckue ypaBHEHHU

Auareopa: IIpeoOpa3zoBaHusi TPUTOHOMETPHYECKUX BBIPAKEHUH




72-7

CuHyC 1 KOCUHYC
CYMMBI M Pa3HOCTH
apryMeHTOB

[TpumensTh GOpMYITBI KOCHHYCA PA3HOCTH
(CyMMBI) IByX yTIIOB, (POPMYITBI IS
JOTIOJTHUTENBHBIX YTJIOB, CHHYCA CyMMBI
(pa3HOCTH) IByX yIJIOB, CyMMBI U Pa3HOCTH
CHHYCOB ¥ KOCHHYCOB, (POPMYIIBI IS
JTBOWHBIX U TIOJIOBUHHBIX YIJIOB IPH
npeoOpa3oBaHUN TPUTOHOMETPHUYECKUX
BBIPKEHUH TIPU TIOMOIIN

74-7

[leprnieH IUKYASAPHOCTH
NpsIMOH M TITIOCKOCTH

Haxonuth Ha n300pakeHn MHOTOTpaHHUKA
MJIOCKOCTh, IEPIEHANKYISAPHYIO TaHHON
MPSIMOi1, TONB3YyACh MPU3HAKOM.

Haxooute neprneHIuKyispHble NpsMbIE B
MPOCTPAHCTBE HA MOJEIISAX U YEPTE)KAX.
®dopmynupoBaTh CBOMCTBa QUryp,
MOJIYYEHHBIX B PE3YJIbTaTE OPTOTOHAIBHOTO U
MapajuieIbHOro MPOEKTUPOBAHMUSL.

76-7

CHHYC U KOCHHYC
CYMMBI H Pa3HOCTH

78

TaHreHc cymMMbl U
pPa3HOCTH apryMEHTOB

[TpumensTh GopMyIIBI KOCHHYCA PA3HOCTH
(CyMMBI) ABYX YIJIOB, GOPMYIIBI JUIS
JIOTIOJTHUTEINIBHBIX YIJIOB, CHHYCA CyMMBI
(pa3HOCTH) IBYX YIJIOB, CYMMBI U Pa3HOCTH
CHHYCOB ¥ KOCHHYCOB, (POPMYIIbI IS
JIBOWHBIX U TIOJIOBUHHBIX YITIOB IPH
npeoOpa3oBaHUU TPUTOHOMETPHUYECKUX
BBIPAKCHHUH IIPU TIOMOIITA

)

I I'eomerpus: IleprneHANKYJISAPHOCTH NPAMBIX U IJIOCKOCTEH

Ilepnenaukymnsap u

OOBSACHSATH, YTO TAKOE MIEPIICHINKYIISIP U
HAaKJIOHHAs K IJIOCKOCTH, YTO Ha3bIBACTCS
MPOEKIMEN HAKIIOHHOM; YTO HAa3bIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 TJIOCKOCTH, MEXIY

79-8 | HakIIOHHBIE. YTOI MapaJuIEIbHBIMU IUIOCKOCTAMU, MEXIY
0 | MEeXay NpsMOH U napajuIeIbHBIMU IPSIMOH U IJIOCKOCTBIO,
IUIOCKOCTBIO MEXY CKPELIMBAIOIIMMUCS MPSIMBIMHU
OOBSCHUTD, YTO HA3BIBACTCS YIIIOM MEXKIY
IPSIMOM M IMJIOCKOCTBIO U KAKUM CBOWCTBOM
OH 0071a7aeT; OOBSICHUTD, YTO TAKOE
31 TaHreHc cyMMsbl 1 [TpumensaTH HOPMYIIBI KOCHHYCA PA3HOCTH
Pa3sHOCTH apryMEHTOB | (CyMMBI) JBYX yIJIOB, (DOPMYJIBI IS
JIOTIOJIHUTEINIbHBIX YIJIOB, CHHYCA CYMMBI
(pa3HOCTH) IBYX YIVIOB, CYMMBI U Pa3HOCTH
82-8 | DopMyJTBI ABOIHOTO CHHYCOB U KOCHHYCOB, bopmyns a7t
3 | yoa JBOMHBIX U TOJOBUHHBIX YIVIOB IIPH
npeoOpa3oBaHUM TPUTOHOMETPUUYECKUX
BBIPaXXEHUI IIPHU MMOMOIIH
1
DopMyIupoBaTh U JOKA3BIBATH TEOPEMY O
IeprenmuKymp TpeX NEPIEHANKYIIIpaxX U IPUMEHATH €€ IPU
84-8 | HaonHbIe. Yo pEeLIeHNN 33/1a4; OObACHATD, YTO TAaKOe
o OpPTOrOHaJIbHAS IPOEKLUS TOUKU
5 | MeXIay NpssMOH U

IIJIOCKOCTBIO

( gurypsr) Ha TIIOCKOCTH, M TOKA3bIBATh, YTO
MpOEKIMEN IPSIMOM, Ha MJIOCKOCTh, HE
MEPHEHANKYISIPHYIO K 3TOH IPSIMOM, SIBIIsIETCA




[TpumensTh GOpMYITBI KOCHHYCA PA3HOCTH
(CyMMBI) IByX yTIIOB, (POPMYITBI IS
JOTIOJTHUTENBHBIX YTJIOB, CHHYCA CyMMBI

86-8 | dopmyIbI 1BOIHOTO (pa3HOCTH) IByX yIJIOB, CyMMBI U Pa3HOCTH
8 | ymia CHHYCOB ¥ KOCHHYCOB, (POPMYIIBI IS
JBOMHBIX U MOJOBUHHBIX YITIOB IIPH
npeoOpa3oBaHUN TPUTOHOMETPHUYECKUX
BBIPAXEHUI IIPHU MOMOIIH
DopMynupoBaTh U JOKAa3bIBaTh TEOPEMY O
Teprenankysap n TPEX IEPNICHIUKYIAPAX 1 NPUMCHSATH e€ npu
89-9 | HaxtoRHbIe. Yo pelleHuH 3a1a4; OOBACHATh, YTO TAKOE
. OpTOTOHAJIbHAS MPOEKIH TOUKU
0 | MEeXIOy NpsSIMOHU U
TOCKOCTEIO ( q)nrprI)UHa TIOCKOCTb, U JI0KA3BIBATH, YTO
npoeKLuen NpsMoH, Ha TNIOCKOCTb, HE
NEPIECHINKYISIPHYIO K 3TOM MPSMOH, SBIISIETCA
[TpumensTh GopMyIIBI KOCHHYCA PA3HOCTH
(CyMMBI) ABYX YIJIOB, GOPMYIIBI JUIS
[TpeoOpa3oBaHue CyMM | JOMOJTHUTENBHBIX YIJIOB, CHHYCA CyMMBI
91-9 | tpuroHoMeTpuuUeCKUX | (Pa3HOCTH) IBYX YIJIOB, CYMMBI U Pa3HOCTH
3 | dyHKuwii B CHHYCOB ¥ KOCHHYCOB, (POPMYIIbI IS
MIPOU3BEICHUS JIBOMHBIX W TIOJIOBUHHBIX YTJIOB IPH
npeoOpazoBaHUH TPUTOHOMETPUIECKUX
BBIPAKCHHUH IIPU TIOMOIITA
OOBsICHATH, Kakas GUTypa Ha3bIBACTCS
JBYTPaHHBIM YIJIOM U KaK OH U3MepsETCS:
JIByrpaHHBbIi yroa JIOKa3bIBaTh, YTO BCE JINHEHHBIE YIIIbI
94-9 | MexIy MIOCKOCTSAMHU. | IBYTPAHHOTO YIVIa paBHBI IPYT OPYTY;
5 | [lepneHauKyasspHOCTh | OOBACHATH, UTO TAKOE YOI MEKIY
IJIOCKOCTEH NEePECEKAOIUMHUCSA TUIOCKOCTSAMHU U B KaKUX
npezaenax OH U3MeHseTcs; HOpMyITUPOBAThH
oIpe/ieNICHHE B3aUMHO NEePIIEHANKYISIPHBIX
[TpumensTs GopMysIbl KOCHHYCA Pa3HOCTU
(CymMMBI) IBYX yTJIOB, (POPMYIIBI JIs
ITpeoOpa3oBaHue CyMM | JONOJIHUTENIBHBIX YIJIOB, CHHYCA CyMMBI
96 | TPUTOHOMETPUHUECKHX (pa3zHocCTH) ABYX YIJIOB, CYMMBI M Pa3HOCTH
byHKIMii B CHUHYCOB M KOCUHYCOB, ()OPMYIIBI JJIst
MIPOM3BEICHUS JBOMHBIX U TIOJIOBUHHBIX YIJIOB MPH
peoOpa3oBaHUN TPUTOHOMETPUIECCKUX
BBIPaXKEHUH MPU TTIOMOLIA
97 | Konrponbnas pabota Ne 7 «IIpeoOpazoBanne TpPUTOHOMETPUYECKUX
[IpumensTh HopMysbl KOCUHYCa pa3HOCTH
(cymMMBI) IBYX yTIIOB, (POPMYIIBI IS
«IIpeobpazoBanue JIOTIOJIHUTEINIbHBIX YTJIOB, CHHYCA CYyMMBbI
98 HPOU3BEICHUN (pa3HOCTH) IBYX YIJIOB, CYMMBI U Pa3HOCTH
TPUTOHOMETPUYECKUX | CHHYCOB U KOCHUHYCOB, (hOpPMYJIbI IS

(byHKLMIA B CyMMBD»

JBOMHBIX U TIOJOBUHHBIX YIJIOB IPH
npeoOpazoBaHUK TPUTOHOMETPUUECKUX
BBIPAXCHUI MTPHU MOMOIIIH




JIByrpaHHBbIi yroma

DopMynupoBaTh U JOKA3bIBATh TEOPEMY O
MPU3HAKE MEePIEHINKYISIPHOCTH JIByX
IUIOCKOCTEN; OOBSICHSATE, KaKOI
napajuieJenune/] Ha3bIBaeTCst

99-1 | MEKIY TUIIOCKOCTSAMHU. | IPSIMOYTOJIBHBIM, (POPMYJTHPOBATh U
00 |IlepneHaMKYISPHOCTD | JTOKa3bIBaTh YTBEPKACHUS O €T0 CBOWCTBAX;
TUIOCKOCTEH perarh 3a71a4y Ha BHIYMCIICHUE U
JIOKa3aTeIbCTBO C UCTIOIIb30BAaHUEM TEOPEM O
NEePIEHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH,
a TaKKe 3a/1a4 Ha TIOCTPOSHHE CeUYCHUN
[IpumensTh HopMysbl KOCUHYCa Pa3HOCTH
(cymMMBI) IBYX yTIIOB, (POPMYIIBI IS
«IIpeobpa3zoBanue JIOTIOJIHUTENIbHBIX YTJIOB, CHHYCA CyMMBbI
101- | npousBeneHumit (pa3HOCTH) IBYX YIJIOB, CYMMBI U Pa3HOCTHU
102 | TPUTOHOMETPUYECKUX | CHHYCOB U KOCUHYCOB, (POPMYIIBI JIJIst
(GYHKIUI B CyMMBD) JTBOWHBIX U TIOJIOBUHHBIX YIJIOB PU
npeoOpazoBaHUK TPUTOHOMETPUUECKUX
BBIPKEHHI TIPU TIOMOIIIN
Auareopa: IIpousBognasn
Haxonute cymmy GeckoHEuHO yObIBatoIe
YucnoBble reomeTpuyeckor nmporpeccuu. [lepeBoautsb
103 | lOCITIE/IOBATETBHOCTH, 0ECKOHEUHYIO IEPUOJUUECKYIO JpOOb B
[Ipenen OOBIKHOBEHHYIO IpOOB.
nocneaoBatenbHoCTH | [IpuBOAUTH MpUMeEpbl MOHOTOHHOM YMCIIOBOM
MOCJIEA0BaTEIbHOCTH, UMEIOLIEH mpeien.
104- | KonrponbHas padota Ne 8 « [TeprneHaAuKyISIPHOCTD MPSAMBIX U
105 | IUIOCKOCTEN»
Cymma GecKoHeuHO OOBACHATH U WJUTIOCTPUPOBATH MOHITHE
106 | reomeTpuuecKon npenena GyHkiuu B Touke. [IpuBoautsb
pOrpeccuu npuMepsl QYHKIIHM, HE UMEIOIIUX Mpeiena B
HEKOTOPO TOYKE.
IIpumMeHnATh cBOWCTBA MPEAEIIOB,
HETPEPHIBHOCTH (DYHKIIUH, BEIUUCIISATH
107- Tpenen dyHxmm npeaeIbl PyHKIUH. 3
108 AHanu3upoBarh noBegeHue QyHKIMN TPpH
X—+00 , TIPHA X—> —00.
Haxonuts acuMntoThl. Berauciste
III I'eomeTpusi: MHOTOrpaHHUKH
OOBsCHSATH, Kakas pUrypa Ha3bIBaeTCs
109- | [Tousitue MHOTOIPAaHHUKOM U KaK Ha3bIBAKOTCS €r0
110 | MHOrOrpaHHHKa. 3JIEMEHTHI, KAKOM MHOTOIPAHHUK HA3bIBAETCSA
BBIITYKJIBIM, IPUBOJMTH TIPUMEPBI
HaxonuTs npenen pa3HOCTHOTO OTHOIICHUS.
111- | Onpenenenne Berauciars 3HaueHHE IPOU3BOAHON (QyHKIUH
112 | MpOU3BOIHOMN B
Touke (1o onpezeneHuio). Haxomuts
3HaTh onpeeseHre MPOU3BOAHON (PpyHKIHH.
113 BLIqI/IcneHI/IeU Brrancnsare 3Ha4eHne MPOU3BOIHON (DYHKITUH
MPOU3BOAHOM B Touke (110 onpeneneHuto). McrnonszoBars

IMpaBHJia BBIYUCIICHUS HpOHSBOﬂHOﬁ.




114

ITousrue
MHOTOTPaHHHUKA.
[Tpusma.

OOBICHATH, KAKOW MHOTOTPAHHUK Ha3bIBACTCS
MPSMON MPU3MOM M KaK Ha3bIBAIOTCS €€
3JIEMEHTHI, Kakasi IpHU3Ma Ha3bIBaeTCs
MPSIMON, HAKJIOHHOM, MPaBUIBHOM,
n300paXkaTh MPU3MBI HA PUCYHKE; OOBSACHSITD,
YTO Ha3bIBAETCA IUIOMIAIBIO TOJTHOM

( OOKOBOI1) TOBEPXHOCTH MPSMOI MPU3MBI;
peliaTh 3a7a4y Ha BEIYMCICHNUE U

115

[Mupamupa.

OOBACHATH, KAKOM MHOTOTPaHHHUK HAa3bIBAETCS
MUPAMUJION U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI,
YTO Ha3bIBAETCS TUIOIIA/IBI0 TOJTHON

( OOKOBOI1) MOBEPXHOCTU MHUPAMUJIBL;
OOBSCHSTH, KaKasi MMPaMUIa Ha3bIBACTCS
MPAaBWJIBHOM, JOKa3bIBaTh YTBEPKACHHUE O
CBOICTBax €€ OOKOBBIX pedep 1 OOKOBBIX
rpaHeit ¥ TeopeMy O IOl OOKOBOM

116-
118

Brruncnenune
MIPOU3BOTHON

Haxonuts Npon3BOAHBIE CYMMBI, PA3HOCTH U
NpoM3BeIeHHS ABYX (YHKIIUIT; HAXOIUTh
MMPOU3BOJHYIO YacTHOro. Haxonuts
MPOU3BOAHBIE HIEMEHTAPHBIX (YHKIHH.
HaxoanuTh Npon3BOIHYIO CIOKHON (QYHKITHH.
Haxomuts Ipon3BOAHbBIE MIEMEHTAPHBIX
¢dynkmii. HaxonuTs Npon3BOgHBIE CyMMBI,
NPOM3BEICHHUS U YACTHOTO ABYX (YHKITHH,

119-
120

[Mupamupa.

OOBSCHATH, KAKOH MHOTOTPaHHHUK HAa3bIBACTCS
YCEUEHHOW MUPaMHUION U KaK HA3bIBAIOTCS €€
AIIEMEHTHI, IOKa3bIBATh TEOPEMY O TLIOIIA N
OOKOBOI OBEPXHOCTHU MPABWIBHON
YCEUeHHOW MUPaMUIbL; PENIaTh 3a/1a49u Ha
BBIUHCJICHHE U J0KA3aTeIbCTBO, CBI3aHHEIE C
MUpamMuaMu, a TaKXkKe 3a7a4u Ha IOCTPOEHNE
CEUCHHI MUPaMHUJT HA YEPTEKE.

121

Kontpomnbnas padorta Ne

9 «IIpouzBOmHAN

122-
123

YpaBHeHHe
KacaTeTbHOU K

rpaduky GyHKIHNA

Haxonuts yrioBo# koahduimeHT
KacaTeIbHOU

K rpaduKy QYHKIIUY B 33JJaHHOH TOUKE.
3anuchIBaTh YpaBHEHUE KacaTeIbHOM K

124-
125

[IpaBusibHBIE
MHOTOTPaHHHUKH.

OOBACHATH, KAKHE TOYKH HAa3BIBAIOTCS
CUMMETPUYHBIMU OTHOCHUTEIHHO

TOYKH( TIPSIMOM, TFIOCKOCTH), UTO TAKOE

1eHTP( 0Ch, TNTOCKOCTH) CUMMETPHH (PUTYPHI,
MIPUBOIUTE IPUMEPHI PUTYP, 0018 TAFOTITHX
JJIEMEHTaMH CUMMETPHH, a TAK)KE MPHUMEPhI
CUMMETPUH B apXUTEKTYpE, TEXHUKE, TPUPOJIC;

126-
128

[Ipumenenne
MPOU3BOIHON TS
UCCJIEIOBAHNUS
byHKIMIA HA
MOHOTOHHOCTb U

HaxoauTte mpoMexyTKH BO3pacTaHHs U
yOBIBaHUS

Bospacranue u yopiBaHue QyHKIINN.
DKCTpeMyMBbI (QYHKIINU




OOBACHATH, KaKOM MHOTOIPaHHUK Ha3bIBa€TCSA
MIPaBUIBHBIM, 10Ka3bIBATh, UTO HE CYILIECTBYET
MIPaBUJILHOTO MHOTOT'paHHHKA, IPaHAMU

129- | IpaBuibHbIC
KOTOPOTO ABJIAKOTCA NNPAaBUJIbHBIC N-YTOJbHUKA
130 | MHOTOIpaHHHKH.
npu n>6; 0OBSICHATH, KAKUE CYLIECTBYIOT BHIBI
IMPaBUJIbHBIX MHOTOTPAaHHUKOB Y KAKNUMU
JJIEMEHTaMH CUMMETPHHU OHH 00JIaatoT.
[Ipumenenue JlokasbiBaTh, 4TO 3aaHHAs PYHKITUS
131- | TIPOM3BOHOM JUIsL BO3pacTaeT (yObIBaeT) Ha YKa3aHHOM
132 HCCJICIOBaHNA npoMexyTke. Haxonute To4kn MUHUMYMa U
byHKIMIA Ha MakCcUMyMa (pyHKIIHUH.
MOHOTOHHOCTh U
133 [Toctpoenue rpaduxoB | Mccnemoars GyHKIHMIO ¢ TTOMOIIBIO
byHKIHN MIPOU3BOTHOM U CTPOUTH €€ TpaduK.
134-
135 Kontponsnas padota Nel0 «MHOrorpaHHUKI»
136- | TToctpoenue rpadukoB | MccinenoBars QYHKIHIO C TOMOIIBIO
138 | dbyHKImit MPOU3BOJIHOMN M CTPOUTH € Tpaduk.
VI I'eomerpus: BekTopsl
OmnepupoBaTh Ha 6a30BOM YPOBHE ITOHATHEM
139- | Monsttue BexToOpa. JIEKapTOBbI KOOPIUHATBI B IPOCTPAHCTBE;
140 | PaBeHCTBO BEKTOPOB.
141 Kontponsnas pabora Ne 11 «IIpumenenue npousBogHoON K
UCCIIEIOBAHUIO (DYHKITUIT.
[Tpumenenune HaxonuTh Hauboublee 1 HaUMEHbIIIee
IIPOU3BOIHOM UL 3HaueHus QyHkuuu Ha orpeske. Haxonuth
142- | oTpIcKaHUs HauOosbIIIee U HAUMEHbIIIee 3HAYCHUS
143 | HanGoJIBLIETO U byHKIUH.
HaVMEHBILIETO
3HaYEHUHN
144- Crnoxenue u Beruntanue | [Ipou3BoAuTh NEHCTBUSA C BEKTOPAMHU U
145 BCKTOPOB. YMHOXKEHNE IIPUMCHSITH UX B PCILICHUU 3a1a4.
BEKTOpa Ha YHCJIO.
[Ipumenenue
MPOU3BOTHOMN JJIs Haxonuts HanOoplIee 1 HauMEHbIIIEE
146 | OTPICKaHHUSA 3HaYeHus QyHKIMHM Ha oTpe3ke. Haxoautob
HauOOJBIIETO U HauOoJblIIee U HAUMEHbILIEE 3HAYCHUS
HalMEHBIIETO (YHKITUN.
3HAYEHUHN
3ajaum Ha OTBICKaHKE [IpumeHsTh MPOU3BOIHYIO NP PEIICHUN
147- | nanbosnpIero u P P AUHYIO 1IpH P
TEKCTOBBIX, TEOMETPUICCKUX, (GU3HMUECKUX H
148 | HAUMEHBIIIETO
v JIPYTUX 3a7a4.
3HaYEHUH BEIMYHMH
KommnanapHusie
BeKTOpHL. ITpaBuio
149- p p [IprMeHATh pa3inokeHue BEKTOpa MO TPEM
HapajulesieTuIena.
150 HEKOMIUIAHAPHBIM BEKTOPaM B PELLICHUH 3a1a4.

Pa3znoxenue BekTopa 1no
TPEM HCKOMIIJIAaHAPHBIM




151- | KonrponbeHas padora Ne 12 «IIpumeHeHrne MPOU3BOAHON K
152 | uccnenoBanuto GyHKIUI.
O0o011aK01Iee MOBTOPEHUE KYpPCa ajreOpbl 1 HAYAJIa AHAJIN3A U
153- [ToBrOpenue Teopuu, MNosTopeHue. Yncnosble GyHKUNY;
154 pelieHue 3a1a4 1o TpuroHomeTpuyeckme byHKLUN
anreOpe M aHaAJIN3Y.
154- | TToBTOpEHHE TeopuH, MosTopeHwue. MapannenbHOCTb NPAMbIX U
155 | pelueHue 3a1auy. naocKocTew
156- [ToBrOpenue Teopumn, MosTopeHue. TPUroHOMeTpPUYeCKMe ypaBHEHUsA
158 pelienue 3a1a4 110
anreOpe M aHAJIN3Y.
159- [ToBrOpenue Teopumu, NosTopeHue. NMepneHaMKYNAPHOCTb NPAMbIX U
160 peucHue 3aaa4d 1mo NJOCKOCTEN
FEOMETPUH
161- [ToBTOpEHUE TEOPHH, MosTopeHue. MNpeobpasosaHue
163 pemeHue 3aaa4 mno TPUIOHOMETPUYECKUX BblPaXKeHUN
anredpe 1 aHaIu3y.
164- [ToBTOpenue Teopuu, MNosTopeHne. MHOrorpaHHMKM
165 pellIeHne 3a1a4 1o
TeOMETPUHU.
166- [ToBrOpenue Teopuu, MNosTopeHue. NMpounssoaHan
168 | PELUCHIE 3a/1a4 110
anredpe v aHaIu3y.
169- [ToBTOpenue Teopuu, MosTopeHne. BekTopbl B NpocTpaHcTBe
170 pelienue 3a1a4 1o
reOMETPUH.
171- [ToBrOpenue Teopun, MNosTopeHue. PeweHune 3aga4 EMN
173 pelIeHne 3a1a4 1o
anreOpe v aHau3y.
174- [ToBTOpEeHue Teopuu, MNosTopeHue. PeweHne 3agad EMN
175 | PELICHNE 3a71a% 10
T€OMETPUU.

CucreMa oneHKH 3HAHUI yYyamuxcs.

Ouemca YCHHbBbIX OMEemoe yuauiuxc.

OueHka S cTaBUTCS B TOM Clly4ae, €ClIi Y4aluics IEMOHCTPUPYET MTOJTHOE IOHUMAaHHUE CYTH TEOPHHU U
CBOOOIHO OTEpHpYET ed, TBOPUYECKH MPUMEHSET TeOpeTHYECKHe 3HaHUs Ha mpakTuke. [Ipu perreHun
3aja4 HaONIOMAIOTCS YETKO OCO3HaHHbIE AeHCTBHA. Pemmaer HecranmapTHele 3amadd. He normyckaer
BBIUUCIUTEIBHBIX OIIMOOK. YMEET CaMOCTOATENIBHO IOy4aTh 3HAHMA, padoTasi C AOIOJIHUTEIbHOM
IUTEpaTypoi (y4eOHUKOM, KOMITBIOTEPOM, CIIPAaBOYHOM JIUTEPaTypoi)




Ouenka 4 cTaBUTCS B TOM ClIydae, €ClId OTBET yUCHHMKa YJOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSM K
OTBETY Ha OLIEHKY 5, HO 0€3 MCIOIB30BaHNS COOCTBEHHOTO IJIaHa, HOBBIX NMPUMEPOB, 0€3 MPUMEHEHHS
3HAHUH B HOBOHM CUTyauuu, 0€3 HCIIONb30BaHUs CBSI3€H C paHee U3yueHHbIM MaTepUalioM, YCBOSHHbBIM
IpU W3Yy4YEHHWU APYrHX mnpenmeroB. He 3amymbIBasch pemiaeT 3afayd MO HM3BECTHOMY aJTOPUTMY,
MPOSIBIISIET CIIOCOOHOCTH K CAMOCTOSITENILHBIM BBIBOAAM. J{OMycKaeT BRIYMCIUTENbHBIE OLIMOKU KpaliHe
PEIKO M, eCIH yualuiics JOMyCTHII OHY OIINOKY MM He OoJiee IBYX HEJAOUETOB, TO MOXKET UCIIPABUTh
WX CaMOCTOSITENIFHO WM ¢ HEOOIBIION TTOMOIIBIO YUUTEIIS.

0
Marepuana, 0e3 KOTOpOro HEBO3MOXKHA MpakTHdeckas pabora mo Tteme. Pemaer
CaMOCTOSITEJIBHO TONBKO TE TPAKTHUYECKUE 3a/1aud, B KOTOPBIX HW3BECTCH alrOpPHUTM, @
OCTaJbHBIC 3aJaHUsS MOXXET BBITIOJHUTH TOJBKO C MOMOIIBID YUYHUTENS W Y4aIIuXxcH.
HOHYCKaeT MHOI'O BbIYUCJIUTECIBbHBIX OIHI/I6OK.

()IIeHKa 2 CTaBUTCd B TOM CcCliydac, €CJIk yqamnﬁc;l HC OBJaacil OCHOBHBIMH 3HAHHAMHU B
COOTBCTCTBHH C Tp66OBaHI/IHMI/I n O0InyCTUI OoibIlle OHMIMOOK U HCIOYCTOB, 4YC€]
HGO6XO,ZII/IMO JJI1 OLICHKH 3. He MOeT BBINOJIHUTH HU OTHOT'O IMPAKTHUYCCKOI'O 3adaHusd

[

o
UM AeHAeH R AeM-— A HOE-TFe oD
TTPYIvVIC I IOV AT Oy T COPYIre:

Ouenka 5 cTaBUTCS 32 pa0OTYy, BEIIOTHEHHYIO TIOJTHOCTHIO 0€3 OIMMOOK M HEIOUETOB.
* B JIOTHYECKUX PACCYXKIACHHUIX U 000CHOBAHUH PEIIESHUS HET IMPOOEIIOB M ONTHOOK;

* B PEIICHUH HET MAaTEMATUIECKUX OMHMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OTUCKA,
KOTOpAst He SIBJISIETCS CIICICTBHEM HE3HAHUSI WIIM HETIOHUMAHHs Y4eOHOTO MaTepHara).

Ouenka 4 craBuTcs 32 padoTy, BHITOTHEHHYIO MMOJTHOCTBIO, HO:

* paboTa BBHINOJHEHA MOJIHOCTHIO, HO 000CHOBAHMS IIATOB PELICHUS HEJJOCTATOUHBI

(ecnu ymeHune 000CHOBBIBATH PACCYKACHHS HE SBISUIOCH CIICIIMAIBEHBIM 0OBEKTOM IPOBEPKH);
* JIOMYIICHBI O/IHA OIIMOKA WM €CTh JBa - TPH HEJOUETA B BBIKIIA/IKAX, PUCYHKAX,

YyepTrekax WK rpadukax (€Ciu 3T BUIBI padOT HE SBISUIUCH CICIHAIBHBIM 00bEKTOM
MIPOBEPKN).

Ouenka 3 cTaBuTCS 32 pa0OTy, BEITIOTHEHHYIO Ha 2/3 Bcelt pabOTHI IPaBHIIEHO
*  IIpu AOIYIICHUH HE OoJiee OHOM Ipy0Ooii omnOKH, He 60Jee TpeX HErpyObIX OMIMOOK, OHOM
Herpy0Ooii OMMOKH 1 TPEeX HEIOUETOB,
*  TIpU HAJIHYUH YETHIPEX-TISTH HEJIOYETOB.
*  JiomyIeHo Ooliee OHOM OIMMOKH WK OoJiee JBYX - TPEX HEIOYETOB B BHIKIIAJIKAX, YEPTEKAX
i Tpadukax, Ho oOyJaromuics 0oaaxaeT 00s13aTeIbHBIMI YMEHUSIMH TT0 TIPOBEPSIEMOM TEME.

Ouenka 2 craBurcs 3a paboTy, B KOTOPOH:
*  YUCIIO OIHMOOK M HEOYETOB MPEBBICKIIO HOPMY ISl OLIGHKHU 3 MJTH MIPAaBUIIBHO BBHITTOIIHEHO
MeHee 2/3 paboThl;
*  JIOMyILIEHBI CYIIECTBEHHBIE OMIMOKH, MOKa3aBILINe, YTO 00yJaromuiica He obnagaer
*  0o0s3arenbHBIMU YMEHUSIMHU IO IaHHOH TeMe B MOJIHOM Mepe.
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