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Pabouas mporpamma yuednoii amcummimast I11.01 Maremarnka paspaGorana ua
OCHOBE:
1. [TpamepHol nporpammel 001eoOpa3oBarTebHOM y4eOHOH uciumIMaEsl «MaTtemaTnka:
aﬂreﬁpa H Ha4dajla MaTeMaTH4YeCKOro aHajiMsa; reoMeTpusa» Ui npoq)eccnonanbnsm
oOpasoBaTe/ibHbIX ~ OpraHu3anuii, peKomeHaoBaHHOH  @DeaepaibHbIM  TIOCYAAPCTBEHHBIM
@BTOHOMHBIM  yupekJIeHueM «Deepanbublii MHCTHTYT pa3BaTus  obpasoBaHus» (DAY
«DUPO») B KauecTBe NPUMEPHOH MPOrpaMmbl JUIS pealn3alliid OCHOBHOM NpodeccHOHATLHOMN
obpazoBarensHoii nporpammbel CI1O Ha Gase ocHoBHOro o0uiero odpazoBaHHus C MOIYyYEHHEM
cpennero obumero obpasosanus (ITporokon Ne 3 or 21 mrons 2015 r. PerucrpamoHHbIid HOMep
peuensuu 377 ot 23 uong 2015 r. ®I'AY «DHUPO»);

2. llpumepHoii ocHoBHOW oOpasoBaTeNbHOH MpOrpaMMmbl cpeaHero obmero oOpa3oBaHHs,
ono0peHHo# pereHueM (enepanbHOro y4eOHO-METOAMYECKOro OOBeAMHEHHS 110 odmeMmy
obpazosanunio (TTpoTokomn Ne 2/16-3 ot 28 mions 2016 1.);

3. B coorserctBun ¢ @ejepanbHbIM OCYIAPCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM I10
cnenManbHoOCTH cpeadero npodeccuonansaoro obpasosanus 09.02.06 CereBoe u cHCTEMHOE
a/IMHHHCTPHPOBAHKE, YTBEPKICHHOIO MpukatoM Muuucrepcrsa obpasoBaHus ¥ Hayku PO ot
09.12.2016r. Ne 1548.

4.YyeGHOro miaHa mo CHENMANTLHOCTH cpeanero npodeccHoHanrbHoro obpasosanust (9.02.06
CeTeBoe 1 CHCTEMHOE aJMHHHCTPUPOBAHHE, YTBEPXKACHHOrO Npukaom Ne 144-011 o1 «23»anpens
2020r.

Agrop nporpammsl: Llapmanosa 10./1. npenoaaBaTeib
Damuwua H.0., 0012(CHOCM, noonuckL

PaGouas nporpaMma paccMOTpeHa Ha 3aCe/IaHHH [PEAMETHO-IHKIOBOH KOMHCCHH
0611e06pa3zoBaTeIbHBIX AMCUMILIHH, 1IpoToKos Ne 1 ot «31» asrycra 2020 r.
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Kapayavugurosa E.A. noonucyL
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1. MACIIOPT IPOI'PAMMBI VUYEBHOM JIUCLIUTIIAHBI
IM1.01 MATEMATHKA

1.1. ObacTb npHMeHEHHS POrPAMMBI
Pabouas nporpamma obuieobpasosarenbioli  yuebuoit mumermnamnst [1J1.01  «Maremarnkay
Npe/iHA3HAYEeHA JUIS M3YYeHHs MAMCLMIUIMHBI TIPH peaiu3aiuu o0pa3oBaTelbHOM Mporpammel
cpearero  ofwero o0pa3oBaHHMS B NPeeNaX OCBOCHHS OCHOBHOW 1PO(ECCHOHATLHOI
obpazosarenbioit nporpammel CITO (manee — OITOIT CITO) na Gase ochoBHOro ofiero
00pa3oBaHus IPH TO/AOTOBKE CIELHAIMCTOR CPEIHEr0 3BEHA.
B paGouyio nporpammy obmieobpasosatensHoi yaeOnol aucmummuasl  [1/1.01  «Maremarukay
BKJIIOYCHO COJIEp)KaHHe, HalpaBlicHHO¢ Ha (opMHpoBaHMe y 00YHaIOMMXCs KOMIIETEHINH,
HeoOXomuMBIX Juist  kadecTBenHoro ocsoenuss OTIOIT CIIO - nporpamMmbl  TOArOTOBKH
cnenranucTos cpeanero 3sena (I11CC3) na 6a3e ocHoBHOrO 06mero oOpazoBaHHus ¢ NOIYYEHHEM
cpenHero obmero odGpa3zoBaHus.

1.2. Mecro HCHHILIHHBI B CTPYKTYpPe  OCHOBHOH  mpodeccHOHAIbHOI

obpaszoBaTe/ibHOM POrpaMMBbI:
VueOnas mucummimua I1J1.01  «Maremaruka» BxoauT B o0s3arensHyro 4acte OINOII
obumeobpaszosarenshbiX gucuunand OI'OC cpenero obuiero o6pa3oBaHus.
B yuebnom nnane OIIOIT CITO (TITICC3) mecto obmeodpazopate/ibHOH y4eOHON JIMCIANLTAHBI
IJ1.01 «Maremaruka» B coctae 0611e06pazoBaTebHBIX YIeOHBIX ANCUUILIMH, (POPMHPYEMBbIX
u3 o0s3aTenbHBIX npeaMeTHbIX obracteit @I'OC cpennero obumero obpazopanus.

1.3. e ™ 3a1a4M JHCHMIUITHHBI — TpefoBaHMA K pe3yJbTaTaM OCBOEHMS

AHCHHILIHHBL:

Conepxanue nporpamMmel «Maremarikay HarmparIeHo Ha JIOCTHKEHHE CIEYIOMNX
neJei 1 3ajnaq:
- obecnieycHue cHOPMHPOBAHHOCTH TPE/ICTABIEHHH 0 CONMANBHBIX, KYIbTYPHBIX H HCTOPHYECKHX
(hakTopax cTaHOBJICHHS MATEMATHKH,
- obecrieyeHne CHOPMUPOBAHHOCTH JIOTHYCCKOIO, AQJIrOPHTMHYECKOr0O H MareMaTHYecKoro
MBILILICHHS,
- obecneuenne CHOPMHPOBAHHOCTH YMCHHI MNPUMCHATH MOJIYYCHHBIC 3HAHWS NPH pPEIICHWUH
pa3THYHBIX 3a7ay;
- obecrieueHne chOPMHPOBAHHOCTH MPEACTABICHHH O MaTeMaTHKE KaK 4acTH 001IeYe/I0BeYeCKOM
KYJIbTYPbl, YHHBEPCAILHOM A3BIKE HAYKH, MTO3BOJISAIONICM OITHCHIBAT
¥ M3y4aTh peanbHbIe MPOIECCH H SBICHMUS.
B pesyibrare ocBoeHus obmeobpasoparensuoif yuebnon mucummmnel I1J1.01  «Maremarika»

o0yyarommics A0/DKEH JOCTHYD CIE/IYIOIIHX pe3y/IbTATOB:
* TUYHOCMHBIX:

— c(OpMHPOBAHHOCTh MPE/ICTABIEHHH 0 MATEMATHKE KaK YHHBEPCAIbHOM A3bIKE HaYKH, CPE/ICTBE

MOJICJIMPOBAHKS SIBJICHUI H IPOLIECCOB, HIGSIX M METO/IaX MATEMATHKH:

—  NOHMMAHHE  3HAYAMOCTH  MaTeMaTHK¥  JUIs  HAy4HO-TEXHHYECKOro  rporpecca.

cOpMHPOBAHHOCTh OTHOMICHHS K MATEMaTHKE KaK K YacTH OOIICUYEIOBEYECKOH KYIbTYpPbl Yepes

3HAKOMCTBO ¢ HCTOPHEl pa3BHTHS MaTEeMaTHKH. BOTIOLMEH MaTeMaTHYCCKHX HICH:

— pa3BUTHE JIOTHYECKOrO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpPaKEHHMS, alrOPUTMHYECKOM

KYZbTYPbl, KpHTHYHOCTH MBILIICHHSA HAa YPOBHE, HE0OX0MMOM /17151 Oy AyLieii 1podecCHOHATbHOM

JIeSITEIbHOCTH, JUTS IPOAO/KeHHs 00pa3oBaHHA H caM000pa3oBaHus;

— OBTAZCHHE MATeMaTHYeCKHMMH 3HAHHAMH H YMCHHAMH, HCOOXOAMMBIMH B [OBCEIHEBHOM

JKH3HH, JUIS OCBOCHHS CMCXKHBIX €CTECTBEHHO-HAYYHBIX JHCUHIUTHH W JIMCIWIUIMH
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NpOGECCHOHATBHOTO LMKIA, JUIs MOMyd4eHHs oOpasoBanus B obmacTsax, He TpebYIONIHX
yriyOeHHOH MaTeMaTH4eCKOM MOAroTOBKH;

~ I'OTOBHOCTb M CMOCOBHOCTh K 06pa3oBaHiio, B TOM 4YKcie caMo0Opa3oBaHHIO, HA NPOTSIKEHHH
BCEH JKH3HH, CO3HATECIBHOE OTHOLICHUE K HENPEPLIBHOMY 00pa30BaHUIO KAK YCJIOBHIO YCHEHO
npodeccHoHaNbLHON U 00IIECTBEHHOMN JIEATENLHOCTH;

— FOTOBHOCTb ¥ CMOCOOHOCTD K CAMOCTOSTETBHON TBOPHECKOH M OTBETCTBEHHOH JICATEIIbHOCTH;

— FOTOBHOCTH K KOJUIEKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa3oBaTe IbHOM,
00IeCTBEHHO  1OJe3HOH,  y4eOHO-HCCAEIOBATENbCKON, [POCKTHOW W APYTHX  BHJAX
JIEATETLHOCTH;

~ OTHOIIEHHE K Npo(eCCHOHAILHOMH JAEATENbHOCTH KaK BO3MOKHOCTH YYacTHS B peIICHHH
JIHYHBIX, 00IECTBEHHBIX, OCY/1apCTBEHHBIX, 00MIeHAIlMOHATBHBIX MpobiieM;

* MemanpeomemHpix:

— YMEHHE CAMOCTOSITENNLHO ONPEJIEIATh ETH AeSTebHOCTH U COCTABIATH IUIAHbI JIESTEILHOCTH,
CaMOCTOATE/IBHO ~ OCYIUECTBJIATE,  KOHTPOJMPOBaTbh H  KOPPEKTHPOBaTh  JIEATEIBHOCTD;
HCIOJIB30BATh BCE BO3MOMKHBIE PECYpChl ISt JOCTHIKEHHS MOCTABICHHBIX Neeil u peanusanuu
[JIAHOB JIATEILHOCTH; BLIOMPATh YCNEUIHbIE CTPATErHH B PA3TUYHBIX CHTYAIMSIX;

~ YMEHHE NPOJIyKTHBHO 00IIATLCS M B3aMMO1eHCTBOBATD B IIPOLIECCE COBMECTHOH AEATEIbHOCTH,
VUHTBIBATH NO3HIIMH JAPYTHX YYACTHHKOB JISSTEIBHOCTH, P eKTHBHO pazpeimaTh KOHYIAKTHL

— BIaJeHHe HaBBIKAMU  [I03HABATE/ILHOH, Y4YeOHO-HCCIECNOBATENLCKOH W IIPOEKTHOM
NCATCIBHOCTH,  HaBblKaMi  paspelieHus  npobiem;  cmocoOHOCTB M FOTOBHOCTH K
CAMOCTOATE/ILHOMY MOHCKY METOJIOB PEllEHHs NPaKTHYECKHX 3a1ad, NPHMCHCHHIO Pas/IHYHBIX
METO/10B MO3HAHHS;

~ TOTOBHOCTHL M  CIHOCOOHOCTH K  CaMOCTOATENbHOH  HH(OpMALHMOHHO-IIO3HABATEIBHOH
JIEATETLHOCTH, BKITIOYAs YMEHHE OPHEHTHPOBAThCS B Pa3IMUHBIX HCTOYHMKAX HH(popMaiMu,
KPMTHYECKH OLCHMBAaTH M MHTEPHPETHPOBaTh HHOOPMALMIO, TMOJNYYaeMylO0 H3 pasiH4HBIX
HCTOYHHKOB;

— BJIAJCHHE A3BIKOBLIMH CPEJICTBAMH: YMEHHE ACHO, JIOTHYHO M TOYHO H3j1ararh CBOK TOYKY
IPEHUs], HCIIO/Ib30BaTh a/IEKBAaTHBIC SI3BIKOBBIC CPCICTBA;

~ BJIAJICHHE HABBIKAMH IMO3HABATEILHOH PeIeKCHHM Kak OCO3HAHMA COBEPIIAEMBIX JEHCTBHH H
MBICITHTE/IBHBIX MPOIECCOB, HX PE3yILTATOB H OCHOBAHHH, 'DAHMIL CBOErO 3HAHUS H HE3HAHHS,
HOBBIX MO3HABATE/IbHBIX 337184 M CPEACTB JUIA UX NOCTHIKCHHS,

— 1[eJeYCTPEMJIEHHOCTh B MOWCKAX W MPHHATHU PELICHHH, COOOPasHTENbHOCTL W HHTYHIHS,
Pa3BUTOCTh [POCTPAHCTBEHHBLIX IIPE/ICTABIEHHI; CIIOCOOHOCTL BOCHPHHMMATB KpacoTy M
rapMOHHIO MUpa;

* NPEOMEMHBIX:

~ chOPMHPOBAHHOCTL NPEJICTABICHHH O MareMaruKe Kak 4acTH MHMpPOBOH KYIbTYPbl W MecCTe
MATEMATHKH B COBPEMEHHOM IMBHJIM3ALMK, criocodax OnMcaHus SBJICHHH pealbHOro MHpa Ha
MaTeMaTHYeCKOM A3BIKE:

~  cOPMHPOBAHHOCTH TPEACTABIEHHH O MaTeMaTHYeCKMX [OHATHSAX KAk BaKHCHIIMX
MaTeMaTHYeCKHX MOJICNISAX, MO3BONAIOUINX OMUCHIBATLE U M3YYaTh pa3Hble MPOLCCChl U ABJICHHA,
MOHMMAHHE BO3MOKHOCTH AKCHOMATH4YECKOro IOCTPOCHHA MATEMaTHYECKUX TEOPHH!

— BJAJICHHE METONaMH JIOKA3aTelbCTB M AITOPUTMOB PEIICHHS, YMCHHC HX TIPHMEHSTh,
MPOBOIUTE J0Ka3aTelIbHbIC PACCY/IEHHA B X0/I€ PELICHUS 3a/1a4:

~  Bj4jfieHHEe CTAHJAPTHHIMH TPHEMAMH pelleHHS PAllMOHAILHEIX W HPPAalHOHAIBHBIX,
OKa3are/IbHbIX, CTEMEHHBIX, TPUIOHOMCTPHYCCKUX YPABHCHHMH H HEpPaBeHCTB, HMX CHCTEM;




MCIIOJIB30BAHKHE NOTOBBIX KOMIBIOTEPHBIX IIPOrPaMM, B TOM HHMCIIE JUIS MOMCKA IYTH PELICHHs H
HIUTIOCTPAIIMM PEIIEHUS YPaBHEHUII U HEPABEHCTB;

~ C(OPMHPOBAHHOCTD MPEACTABICHMH 00 OCHOBHBIX IOHATHSAX MaTEMaTHYECKOrO aHalu3a H HX
CBOMCTBAX, BJAJICHHE YMEHHEM XapaKTepu30BaTh MoBeAcHHEe (YHKIMA, HCIOIb30BaHHE
MOJYYCHHBIX 3HAHHWH JUIA ONUCAHHSA M aHAJI3a PEATbHBIX 3aBHCHMOCTEN;

~ BIAJACHHE OCHOBHBIMH MOHATHAMH O IUIOCKHX H NPOCTPAHCTBEHHBIX NE€OMETPHYECKHX (PUrypax,
MX OCHOBHBIX CBOHCTBAX; CPOPMUPOBAHHOCTL YMEHHS pPaclo3HaBaTh reoMeTpHyeckue GUrypsl Ha
qyeprexax, MOJAEAIX H B PCAJLHOM MHPE; NMPHMEHECHHE H3YYEHHBIX CBOMCTB Ie€OMETPHYECKHX
duryp u Gpopmys1 s pelIeHHs FeOMEeTPHYECKHX 3a/1a4 H 3a/1ay4 ¢ [PaKTHYECKHM COJIePKAHHEM

— chOpMHPOBAHHOCTE MPEJCTABIEHHH O Mporeccax H SBJICHHAX, WMEIOLIHX BEPOSTHOCTHBIH
Xapakrep, CTATHCTHYCCKHX 3aKOHOMEPHOCTAX B pEAlbHOM MHPE, OCHOBHBIX [OHATHSAX
JJIEMEHTAPHOH TEOPHH BEPOATHOCTEH, YMEHHIl HAXOMUTE U OLICHUBAThL BEPOATHOCTH HACTYILICHUS
COOBITHH B MPOCTEHIIHX MPAKTHYECKHX CHTYAlMAX H OCHOBHBIC XapaKTEPHCTHKH CJy4alHBIX
BEC/IMYHH:

— BIIa/ICHHE HABBIKAMH MCIOJIL30BAHMUS MOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IPH PElCHHH 3a1ay.
BBITyCKHHK 10/KEH 3HATH:

DJIEMEHTBI TEOPHH MHOKECTB H MATEMATHYECKON JIOTHKH

- MNOHSTHS: KOHEYHOE MHOKECTBO, 3JI€MEHT MHOXKECTBA, IOJAMHOXECTBO, IEPECEUYCHHE H
o0BeTMHEHHE MHOKECTB, YHCITOBBIE MHOJKECTBA HA KOOPAMHATHON IPAMOM, 0TPE30K, HHTEPBAIL,

- TOHATHA: YTBEPKIACHHE, OTPUIAHHE YTBEPXKIACHHA, HCTHHHLICE W JIOMKHBLIC YTBEPMKJIEHHS,
NpPUYKMHA, C/I/ICTBHE, YACTHBIH ciTyyail 001ero YTBepKIACHHS, KOHTPIPAMED;

- KakuM 00pa3oM HaxoJsTCs NepecevueHuss ¥ OOBEAMHEHHS JIBYX MHOMKECTB. NPEACTAaBICHHbIX
rpapUUecKn Ha YUCIIOBOM MPAMOT;

- Kakum 00pa3oM CTPOMTCS HA YHMCJIOBOH MIPAMONH TMOIMHOMXKECTBO HYHMCIOBOI0 MHOKECTBA,
3aJaHHOE MPOCTEHIIUMH YCIIOBHIMH;

- KakuM 00pa3oM pacrio3HalTCs JTOXKHbIE YTBEpKAeHHA, OIIHOKH B PACCYKACHUAX, B TOM YHCIIE C

MCITIOJIB30BAHHEM KOHTPIPHMEPOB.
Yucna ¥ BhIpaXKEeHUs

- NOHATHA: LEIOe YHCIO, JeTHMOCTh YHCEN, OOBIKHOBEHHAs JIpoOb, JecaTHYHas JpoOs,
PaLHOHATBHOE YMCIIO, NPHOIMKEHHOE 3HAYCHWE YMCIA, HacTh, J0JIS, OTHOLICHHE, IPOLEHT,
NOBBILICHHE H MOHIKCHHE HA 3aJaHHOE YHCIIO NPOLEHTOB, MacTad;

- NOHSTHA: orapudM YKuclia, TPUTOHOMETPHYECKasi OKpPYKHOCTh, IpayCHas Mepa yria, BeTHYHHA
yIria, 3aJaHHOr0 TOYKOH Ha TPUTOHOMETPHYECKOH OKPYIKHOCTH, CHHYC, KOCHHYC, TAHI'CHC H
KOTAHICHC YTJIOB, HMEIOLIHX TIPOH3BOJIBHYIO BEIIHYHHY,

- KaK BBITTOTHATH apudMeTHUECKHe AeHCTBHA ¢ LEe/IBIMH H PAMOHAILHLIMHE YHCTAMH:

- KaKk BBINOJHATH HEC/IOXKHBbIE Mpeodpa’oBaHys YHCIIOBBIX BBIPAKEHHH, COACPXKAIINX CTCICHH
umces1, AM00 KOPHH U3 Yuces, U0 JorapuMbl YHCE;

- KaK CPaBHHBATH PAllHOHATbHBIEC YHCIIa MEKITY COOOMH;

- KaK OLICHWBATh M CPaBHMBATH C PAllHOHAIBHBIMH YACIAMM 3HAYEHHs [E/IbIX CTCNICHCH 4YHCEl,
KOpHEH HATYpPaIbHOI CTENEHN U3 YHCel, JIOrapu(IMOB HHCEII B IPOCTHIX CITyHasX;

- cnocoObl H300pakeHHs TOUKAMH Ha YHCIIOBOH NPAMOI 1I€JIbIE U PAIIHOHATIBHBIC YHC/IA;

- cnocoObl HM300paKeHHss TOYKAMH Ha YHCIOBOH MNPAMOH IE/IbIe CTENECHH YHCE], KOPHH
HATYPAILHOMN CTENeHH U3 YHCell, JIorapu(Mbl YHCE B IPOCTHIX CIyYasnX:

- KaK BBINOJHSTH HECIOKHBIE TPeoOpa3oBaHMs LEIBIX W IPOOHO-pallHOHAIbHBIX OYKBEHHBIX
BbIpaXKEHH:

- KaKk BLIP@XKATh B MPOCTEHIINX CAydYasX U3 PABEHCTBA OJHY IEPEMCHHYIO Yepe3 JIPYIHE;




- KaK BBIYHMCISTH B MPOCTBIX CIyYasX 3HAYCHHUA YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIIAS HEOOXO0/AMMBIE TTOJICTAHOBKH M NIPe0Opa3oBaHus;

- KaK u300pakarh CXeMaTH4eCKH yroJl, BeJMYMHa KOTOPOroO BLIPAXKEHA B Ipajgycax:

- KaK OLEHUBATh 3HAKH CHHYCA, KOCHHYCA. TAHI€HCd, KOTAHTI'€HCA KOHKPETHBIX YIJIOB.

YpaBHEeHHS U HEpABEHCTBA

- METOBI PELICHHs JIHHEHHBIX YPABHEHHH U HEPABEHCTB, KBAJAPATHBIX YPaBHEHHIA,

- MeTOb! pelleHus Jorapupmuueckux ypaBHeHwit Buaa loga (bx + ¢) = d M npocreimux
HepaBeHCTB BH/Ia log, x < d;

- METO/IBI PeleHNs MOKa3aTebHbIX ypaBHeHuil Buaa a”* = d (rae d MOXHO NIPEICTABUTh B BHIE
CTENIEHH ¢ OCHOBAHHMEM &) M IPOCTEHIIMX HepaBeHCTB BMja a*< d (rae d MOXKHO NpeJicTaBUThL B
BHJIC CTEIICHH C OCHOBaHHEM a);

- IIPUMEpPBI KOpHEH MpocTeHiuero TPHroHOMeTPHYECKOI0 YPaBHEeHHsl BUA: Sin X = a, cos X = a, g
X = a, clg X = a, rae a - TabJIM4HOoe 3HAYEHHE COOTBETCTBYIOLIEH TPHIOHOMETPHYECKOH (DYHKIIHH.
Dynkimu

- MOHSATHA: 3aBUCUMOCTh BEIHYMH, (YHKIMS, aprymMeHt W 3HadyeHue QyHKuuMu, obnacts
OIpeNe/IeHHs] U MHOKECTBO 3Ha4YeHHi (QYHKIMH, rpaduK 3aBHCHMOCTH, rpaduK QYHKUNH, HYIH
(YHKIUH, POMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHHE HA YMCIOBOM NPOMEKYTKe. yObIBaHUE
Ha YHCJIOBOM IIPOMEKYTKe, Haubojblliee W HauMeHbINee 3Ha4eHHe (YHKIUM HA UYHCIOBOM
[IPOMEKYTKE, epHOAnYecKast PYHKIIHSA, IEPHOJL;

- noHaTHs: npamas W ofparHas  [PONOPIHOHAILHOCTh  JIMHEHHas, KBajpaTH4Hasd,
norapudMudecKas u nokasareibHas QYHKIHH, TPHIOHOMETPHYCCKHE PYHKIIHH;

- rpahuKd SMeMEHTApHBLIX (YHKIMA: npaMod W o0OparHOH NPONOPUHOHAIBHOCTH, JHHCHHOM,
KBAJpATHYHOM, Torapu(MHYECKO 1 nokasare/bHoH QyHKUHH, TPUTOHOMETPHUECKHX (DYHKIMIH;

- ¢rmocoObl  COOTHOWICHUS rpaduKOBR SJEMEHTApHBIX (QYHKIMHA: npsMod W oOparHo#
MPONOPIHOHATEHOCTH, JIMHEHHOH, KBaApaTHYHOU, JorapupMHUECKOW M  INOKa3aTel1bHOM
dbyHKIui, TPUroHOMeTpHYEeCKHX QYHKIHI ¢ GOPMYIaMH, KOTOPBIMH OHH 3a/IaHBbI;

- KaKuM 00pa3oM HaXOIHTh 10 rpaduKy npuOIMKeHHO 3HaUYeHHA QYHKIHH B 3a/laHHBIX TOYKAX;

- xakuMm oOpa3zom  onpeaeasts no rpaduky ceodcrBa (QYHKIMH (HYJH, NPOMEKYTKH
3HAKOMOCTOSHCTBA, IPOMEKYTKH MOHOTOHHOCTH, HAHOOJIBIINE ¥ HAUMEHbILIHE 3HAYECHHS U T.I1.);

- IOCTPOCHHUE 3CKM30B rpaduKoB GyHKIMK, YIOBICTBOPAIOMNX NPHBEIEHHOMY HA0OPY YCIOBHIH
(mpomMeKyTKH Bo3pactanus/yObiBaHMs, 3HadeHHe QYHKUMH B 33JaHHOH  TOYKE, TOYKH
IKCTPEMYMOB H T.1.).

DJIeMEHTHI MATEMaTHYECKOT0 aHAIH3a

- TOHATHSA: NPOM3BOAHAsS (YHKIMM B TOUKe, KacaTelbHas K rpaduxy QyHKiMM, Npou3BojaHas
(yHKuuH;

- KaK ONpe/eNsTh 3HAYCHHE TPOM3BOAHON (YHKIIHHM B TOYKE M0 H300paKeHHIO KAacarTeIbHOH K
rpaduKy, MPOBEACHHOMH B ITOH TOYKE;

- ¢rmocoObl pelIeHHs  HEC/IOXKHbIX 3a]da4 Ha NPHMCHCHHC CBS3H MEXAY NPOMEKYTKaMH
MOHOTOHHOCTH H TOYKAMH OJKCTpeMyMa OYHKIHH, ¢ OJHOH CTOPOHBL, H IPOMENKYTKaMH
3HAKOIIOCTOSIHCTBA M HYJSMH IIPOU3BOJHOM 3TOH QYHKIINH - C JIpYTOi.

CTaTHCTHKA U TEOPUS BEPOSTHOCTEN, JIOTMKA 1 KOMOMHATOpHKA

- OCHOBHBIE ONHCATEIbHbIE XaPAKTEPUCTHKH 4YHCIIOBOTO Habopa: cpeaHee apHpMETHYECKOE,
Meauana, HanbombIee U HaHMEHbIIee 3HAYEHHS

- IIOHSATHS: YacTOTA W BEPOSTHOCTh COOBITHA, CTyuaiiHbii BbIOOpP, ONLITBI ¢ PABHOBO3MOKHBIMH

ANICMEHTAPHBIMH COOBITHAMH;
- KaK BBIYHCIIATE BEPOATHOCTH COOBITHI Ha OCHOBE I10JICUETa YHCTIa HCXO10B.



TekcroBble 3a1auu

- ¢cnocoObl peleHus HeCI0KHbBIX TeKCTOBBIX 3a/1a4 pa3HbIX THITOB;

- @HAJIM3 YCJIOBHS 3a/1a4, Npu HeoOXOJAMMOCTH MOCTPOEHHE /Ul ee PellleHHs MaTeMaTHYeCKyio
MOJIEITb;

- JUIs pelueHus 3a/1a4u HHOOPMALIMIO, IIPE/ICTABICHHYIO B BUJIE TEKCTOBOH H CMMBOJIBHOM 3aITMCH,
cxeM, Ta0/IMIL, AMarpamMm, rpagMKoB, PUCYHKOR;

- IYTH JASHCTBHUS 110 AITOPHTMY, COACP/KAIEMYCS B YCIIOBHH 3a/1a4H;

= MCTO/bI UCIOJIB30BaAHHA JIOTHHCCKHX paccymeﬂni:: npu pellleilHH 3aJa4H,

- kak pabotath ¢ H30BITOYHBIMH YCIOBMSIMM, BbIOMpas W3 Bceil uH(Opmanuu, JaHHBIE,
HEOOXOIMMbIE JUIsl PelIeHHs 3a/1a4H;

- KaK OCYIIIECTBIISATE HEeCJIOXKHBIH nepebop BO3MOXKHBIX PElICHHH, BLIOUpas U3 HUX ONTHMATLHOE
M0 KPHTEPHAM, CHOPMYITMPOBAHHBIM B YCIIOBHH;

- KaK aHaJIM3HpOBaTh ¥ HHTEPNPETHPOBATh IMOJYHEHHbIE PEIICHHS B KOHTEKCTE YCJIOBHS 3a/a4H,
BBIOMPATH PelleHH s, HE NPOTHBOpEYall[He KOHTEKCTY;

- CnocoOB! peIICHHUS 3a/1a4M Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, I0E3/10K M T.I1.;

- ¢noco0Bl pelueH s HEC/0KHBIX 3a/1a4H, CBI3AHHBIX C J0/IeBbIM YYaCTHEM BO BilaJicHuH (PHPMO,
MpeANpHATHEM, HEIBHKHMOCThIO!

- KaK peliaTth 3amadd Ha IPOCThie MPONEHTHI (CHCTEMbI CKMJIOK, KOMHCCHH) M HA BbIYHCICHHE
C/IOKHBIX TIPOLIEHTOB B Pa3/IM4HbIX CXEMaX BK/IAJ0B, KPE/JAHTOB H HIIOTEK;

- KaK pelaTth MpakTHYeCKHue 3a/1a4H, TpeOyIOLHe HCIl0.Ib30BAHHA

OTPHLIATEIBHEIX YHCEN: Ha ONpeJCNCHHE TEMIMEepaTyphl, Ha ONpEJIEIeHHE TMOJIOKEHHS Ha
BpEMEHHOH OCH (J10 HalIeH 3pbl ¥ 110CIC), HA IBHKEHHE JICHEKHBIX CPEICTB (IIPHX0L/Pacxo), Ha
omnpeseneHHe rTyOHHBY/BBICOTHI H T.11.;

- NOHATHE MaciuTaba Uls HaXOXJICHHS PacCTOSHMH M [UIMH Ha Kaprax, IUlaHax MEeCTHOCTH,
nJaHax MoMemeHuii, BEIKpoiikax, npH padboTe Ha KOMIBIOTEPE U T.I1.

['eomerpus

- MOHATHA: TOYKA, IPAMad, IUIOCKOCTh B TIPOCTPAHCTBE, NAPALICIbHOCTD H NEPICHINKYIAPHOCTD
NPSAMBIX H IJIOCKOCTEH:

- OCHOBHBIE BH/IBI MHOTOTPAHHMKOB (IpH3Ma, NHPaMWia, NPAMOYTOJbHBIH Napauieenuren,
KyD):

- wu3obpaxkars wW3ydaembie (HIypbl OT pPYKH M ¢ [PHMEHEHHEM IPOCTHIX UepTEeKHBIX
HHCTPYMEHTOB;

- npuMeHenue TeopeMsl [Trdaropa npu BEMHCIEHHH IEMEHTOB CTEPEOMETPHYECKHX (PHIYP:

- hopMy /1Bl HAXOKACHHS 00BEMOB M IUIOMAACH MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHKOB,

- OCHOBHBIE BH/IbI T€JI BpaleHus (KoHyc, wamHap, cdepa u map);

- hopMy.ibl OOBEMOB H TUIONIAJIEH MOBEPXHOCTEH MPOCTEHIINX MHOIOTPAHHHKOB M T€JI BPALLICHHUS.
BekTophl M KOOPAWHATEI B IPOCTPAHCTBE

- MOHATHS JIEKapTOBBIX KOOP/HHAT B IPOCTPAHCTBE;

- KaK HaXO0/(MTh KOOPAMHATLI BEPIIMH KyDa U MpAMOYIOJILHOTO Napajuie/ienunesia

BoInycKHHK /10JIKE€H YMeTh:

DJjieMeHThl TEOPHH MHOKECTB H MaTCMATHYECKOH JIOTHKH

- OnepupoBaTh Ha 0a30BOM YPOBHE NOHATHAMH: KOHCYHOEC MHOMKECTBO, SJIEMEHT MHOKECTBA,
MOIMHOKECTRO, TMepeceueHre M OOBEIHHEHHE MHOXKCCTB, YHCJIOBbIE MHOMKECTBA Ha
KOOP/IMHATHOM MPAMOMH, OTPE30K, HHTEPBaI,

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSAMM: YTBEPK/ICHHE, OTPHIAHHE YTBEPHK/ICHHI.
MCTHHHBIE W JIOKHBIC YTBEPAJICHMS, NPHUHHA, CJIEACTBHE, WYacTHBIE cioydad oOmero
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YTBEPHKICHHSA, KOHTPIIPHMED;

- Haxo/IMTh NEPECEYCHHE U OOBEAMHECHUE JABYX MHOMKECTB, NPEACTABIEHHBIX IpaUyuecku Ha
YUCJIOBOM MPIMOH;

- CTPOHMTH Ha YHCIOBOH MPAMOH MOIMHOKECTBO YHCIOBOTO MHOKECTBA, 3a/laHHOE MPOCTEHIIHMH
YCIOBHIMHU;

- pacro3HaBaTh JIOXKHbIE YTBEPIKIAECHHs, OMIMOKA B PpacCykICHUSX, B TOM 4HHCIE C
HCTIOIB30BAHAEM KOHTPIIPHMEDOB.,

Yucna u BuIpakeHus

- OnepupoBaTh Ha 6A30BOM YPOBHE IOHSITHIMH: [[€JI0€ YKCIIO0, JeTMMOCTE YHCEN, OOLIKHOBEHHAS
po0b, necaTHYHAs JPo0b, palHOHANIBHOE YHCI0, TPHONIMKEHHOE 3HAYCHHE YHCIIA, YacTh, A0S,
OTHOIICHHE, MPOLICHT, MOBBIIICHHE H NOHWIKEHHE HA 3a/IJAHHOE YHUCJIO MPOIIEHTOB, MacinTa;

- omnepHpoBarth Ha 0a30BOM YPOBHE [OHATHSAMH: Jorapu™M uMciIa, TPUTOHOMETpHUECKas
OKPYIKHOCTB, I'PajlyCHas Mepa yria, BeJIM4HHa yIja, 3aJaHHOrO TOYKONH Ha TPHTOHOMETPHYECKOH
OKPYIKHOCTH, CHHYC, KOCHHYC, TAHT€HC H KOTAHTCHC YIJIOB, HMEIOIHX MPOH3BOILHYIO BEITHYHHY;
- BBIIOJHATH apU(METHYECKHE JIHCTBHS C LEIBIMU M PALIMOHATIBHBIMH YHCITAMHE;

- BBINOIHATL HECJ/I0KHbBIE Ppeodpa3oBaHHA YHCIOBBIX BRIPAKEHHIL. CONEPIKAIINX CTENICHH YHCEIL.
100 KOpHH U3 uncell, Jnbo Jiorapudmer qucen;

- CpaBHMBATH PAIIMOHATBHBIE YKCIIA MEXJTY CODOi;

- OLIEHMBATh U CPABHUBATH C pPallHOHAJIbHBIMH YHUC/IAMHA 3HAYEHHS LIE/IBIX CTEIICHEH Yicen, KOpHeH
HATYPaIbHOH CTeNEHH U3 YKCEJL, JIOrapu()MOB YHCEI B MPOCTHIX CIYUAsX;

- u300paxarh TOYKAMM Ha YMCIOBOH NPSMO# 11eJIble H pallMOHAIBHBIE YHCIIa;

- M300paxaTh TOYKaMH Ha YHCJIOBOH MpPAMOH Iejble CTENEHHM 4YHCE]I, KOPHH HAaTypaJbHOM
CTENEHH M3 YHCeIl, J0rapu()Mbl UHCe B IIPOCTBIX CIIyUasx;

- BBINOJHATH HECHOXKHBIE MpeobpazoBaHUS MLEAbIX H JpOOHO-parMOHaNbHBIX OyKBEHHbIX
BBIPAKECHUH;

- BHIP@XKaTh B IPOCTEHINMX CIIydasx W3 paBEHCTBA OHY NIEPEMEHHYIO uepes Jpyrue;

- BBIYMUCIATH B MPOCTBIX CIYYASX 3HAYCHHS YHCTOBLIX W OYKBEHHBIX BBIPAKECHHH, OCYIIECTBIASA
HEOOXOAMMBIC MOACTAHOBKH H IpeoOpa3oBaHus;

- n300paxaTrh CXeMaTHUECKH YTroJl, BeJIMUHHA KOTOPOro BBIPAXKEHA B Irpajycax.;

- OIICHHUBATH 3HAKH CHHYCA, KOCHHYCA, TAHT€HCa, KOTAHTE€HCA KOHKPETHBIX YTIIOB.

YpaBHCHHA U HCPABCHCTBA

- Pemats nuHeliHbIC ypaBHEHAS U HEPABEHCTBA, KBAIPaTHLIC YPAaBHEHHUS:

- pemaTth norapudmMuueckue ypasHenus Buaa log, (bx + ¢) = d u npocreiiiue HEpaBeHCTBa BU/1a
log: x < d;

- pemarh 1noKa3aTe/bHbIe ypaBHeHHs, BHa a™ ' =

OCHOBaHHMEM a) W MpocTeiinue HepaBeHcTBa BHiaa a*< d (rae d MOKHO NpeACTaBUTh B BHIE
CTETICHH C OCHOBAHUEM a);

- TIPUBOJWTH HECKOJIEKO TNPHMEPOB KOPHEH IPOCTEHINEr0 TPUIOHOMETPHYECKOrO YpaBHEHHS
BHJA: Sin X = a, cos X = a, g X = a, ctg X = a, rjae a - Tanu4YHoe 3HAYEHHE COOTBETCTBYIOLICH
TPUTOHOMETPHYECKOH QyHKIIHH.

DOVYHKIIHHA

- Onepuposars Ha 6a30BOM ypOBHE MOHATHAMHK: 3aBHCHMOCTh BEIMYHH, (PYHKUHS, apryMEHT H
3Hayende QyHKIMM, OONACTL ONpeje/eHus M MHOXECTBO 3HAueHHH (yHKUMH, rpa@uk
3aBUCHMOCTH, Tpahuk DYHKIHH, HYIH (DYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3PACTAHHE
HA YHCIOBOM IPOMEKYTKE, YOBIBaHME HA YHCIOBOM NMPOMEKYTKe, HauboIbillee H HAaUMEHBIIEe
3Ha4yeHHe QYHKINH Ha YMCIOBOM POMEKYTKE, epHoaHYecKas QYHKIH, TEPHO/T;

d (rze d MOXKHO TIPENCTABHTE B BH/IE CTEIIEHH C



- omepHpoBark Ha 0a30BOM YPOBHE TOHATHAMH: NpsMas W oOpaTHas NPONOPIHOHATIEHOCTE
JMHEHHas, KBajpaTuyHas, Jorapudmudeckas M nokazarenbHas QYHKIMHM, TPHIOHOMETPHYCCKHE
(pyHKIHH;

- pacno3HaBarth rpa(uKy AneMeHTapHBIX (QyHKUMA: npsMod U 0OpaTHOM NMPONOPIHOHATIBHOCTH,
JAMHEWHOH, KBalpaTHUYHOH, JJOrapu(MUYECKOi 1 MoKazaTebHOH (YHKIMH, TPUIrOHOMETPUYECKUX
(yHKIUH;

- COOTHOCHTH rpaduKM dneMeHTapHbIX (YHKUMHA: npaMod 1 oOpaTHO NPONOPIHOHATBHOCTH,
THHEHHON, KBaApaTHUHOM, TorapudMudeckoit 1 nokazarenbHol GyHKIHi, TPUTOHOMETPHUECKHX
(Gyuknuii ¢ popmynamu, KOTOPLIMHA OHHU 33/IaHbI;

- HAXOJUTH 1O TpauKy NpHOTHKEHHO 3HaYeHUs PYHKIMH B 33/I[AHHBIX TOYKaX;

- onpeaensite 10 rpaduxky cBodcTBa (yHKIMM (HYJIM, TNPOMEXKYTKH 3HAKOMOCTOSHCTBA,
IPOMEIKYTKH MOHOTOHHOCTH, HAUOOJILIIHE U HAUMEHBIIINE 3HAUCHHS M T.I1.);

- CTPOHTB 3CKH3 rpaduka (QyHKIHMH, Y/IOBIETBOPAKOIIECH ITPHBEACHHOMY HaOOpy YCIOBHM
(MPOMEXYTKH BoO3pacTaHus/yObiBaHus, 3HadyeHHe (YHKLIHH B 3aJaHHOH TOYKE, TOYKH
IKCTPEMYMOB H T.JL.).

DIIeMEeHTHI MATeMaTH4ECKOr0 aHaIu3a

- OnepupoBarh Ha BA30BOM YpOBHE MMOHATUSMH: NPOH3BOAHAS QYHKIHH B TOYKE, KacarelbHas K
rpad@uky GYHKLUH, NPOU3BOAHAS QYHKIIMN]

- ONpEeNe/IATh 3HAYCHHE MPOM3BOAHON (YHKIMH B TOUYKe MO H300paKEHHIO KacaTelbHOH K
rpaguKy, IPOBEIEHHOMN B 3TOH TOYKE;

- pemars HEeCJIOXHbBIE 3aJa4d Ha IPUMEHCHHE CBS3M MEXKIY IPOMEKYTKAaMH MOHOTOHHOCTH H
TOYKAMH 3KCTpeMyMmMa (YHKIHH, ¢ OJHON CTOPOHbLI, M IIPOMEKYTKAMH 3HAKOMNOCTOSHCTBA H
HYJISIMH [IPOM3BOJIHOH 2TOH (PYHKLHUY - C APYroM.

CTaTHCTHKA H TEOPHs BEPOSTHOCTEH. JIOTHKA M KOMOMHATOPHKA

- OnepupoBaTe Ha 0a30BOM YPOBHE OCHOBHBIMH OIMCATE/IbHbIMH XapaKTePHCTHKAMH YHCIOBOTO

nabopa: cpeznee apupMeTHIECKOe, Me/(HaHa, HaubobLIee U HANMEeHbIIIee 3HAUCHUS;

- onepupoBaTh Ha 06A30BOM YPOBHE MOHSTUAMH: YACTOTa H BEPOATHOCTH COOBITHS, CIy4aiHbIH
BBIOOP, ONBITHI ¢ PABHOBO3MO/KHBIMH 3J1eMEHTAPHBIMH COOBITHAMH;

- BBIYHCJIATE BEPOSATHOCTH COOBITHI HA OCHOBE MOJCYETA YUCJIA HCXOJIOB.

TekcTOBBIE 3a/1a4H

- Pemiarh HECI0KHBIC TCKCTOBBIC 3a7laul pa3HbIX THIIOB;

- aHaJM3MpOBATH YCIOBHE 3aJaud, IPH HEOOXOJMMOCTH CTPOMTH JUIS €€ PpelleHus
MaTeMaTH4eCKYI0 MOIEIb;

- MOHMMAaTk M MCIOMB30BATh JUIA pelleHus 3a7a4d WHQOPMALHIO, MPEIACTABIEHHYID B BHIEC
TEKCTOBOH ¥ CHMBOJILHOH 3alHCH, CXEM, TabIHII, IHArPAMM, IPa)HKOB, PUCYHKOB;

- JIEHCTBOBATH MO aNTOPHTMY, COJIEPKAILEMYCS B YCIIOBHH 3a/1a4H;

- HCIIOJIL30BATh TOTMYECKUE PACCYI/IEHUS [IPH PELLICHHH 3a/1a4H;

- paboTaTh ¢ M3OBLITOUHBIMM YCIOBHAMH, BBIOHpas u3 Beel nHQOpMaliK, JaHHbIE, HEOOXOUMbIE

IUIA PeleHUs 3a/1a4H;

- OCYLICCTBIISATh HECIOXHBIA Mepebop BO3MOKHBIX pellieHHH, BEIOKpas U3 HHUX ONTHMAIBEHOC MO
KpuTepusM, chopMyIHPOBAHHBIM B YCJIOBHH:

- aHAIM3UPOBATh W WHTEPIPETHPOBATH MOJYYCHHBIC DPElICHHs B KOHTEKCTE YCJIOBHA 3a1a49H,
BEIOMPATH PElIeH s, He IPOTHBOpEYAIIHE KOHTEKCTY;

- pemaTh 3a/1a4M Ha PACYET CTOMMOCTH HOKYIOK, YC/IYT, MOE3/10K U T.I1.;

- pelIaTh HCCTOXHBIE 33/[a4d, CBS3aHHBIC C JOJEBBIM YYacTHeM BO BilajcHAXW (HPMOH,
NPEANPHATHEM, HEeJBHKHMOCTBIO;
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- pelarh 3ajla4d Ha TPOCTHIE MPOLEHTHI (CHCTEMbI CKHJ/OK, KOMHCCHHM) M Ha BbIYHCIICHHE
CJIOJKHBIX ITPOLIEHTOB B Pa3/IHYHBIX CXE€MaX BKJIAJ0B, KPEJNTOB H HIIOTEK;
- pelaTh pakTHYecKHe 3a1a4uu, TpeOyolHe HCIIo/Ib30BaHus
OTPHLIATEIBHBIX YHCEN: Ha OMNpE/e/ICHHe TEeMIepaTyphbl, Ha ONpeJeICHHe I0J0KEeHUs Ha
BPEMEHHOM OcH (10 HAlel Pbl U 10CIIe), Ha JABHIKCHNE JACHEKHBIX CPEJICTB (IPHX0/pacxo/1), Ha
oripejie/ieHue riryOHHBL/BBICOTHI H T.11.:
- HCIOJIb30BaTh MOHATHE MaciuiTada Ul HaXOKACHWS PACCTOSHHMI M JUIMH Ha Kaprax, rJjaHax
MECTHOCTH, IJlaHaX MOMEIIEHHUH, BHIKPOHKAX, TPH padoTe HA KOMIILIOTEPE H T.11.
[ eomerpus
- OnepupoBarb Ha 6a30BOM YpOBHE NOHSATHAMH: TOYKa, lpsAMas, [JIOCKOCTh B MPOCTPAHCTBE,
napayie/ibHOCTh M MEPNEeHAHKYISPHOCTD IIPAMBIX H IJIOCKOCTEH;
- pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAHHMKOB (NpM3Ma, NHMpaMuia, [PAMOYIOIbHbINH
napauiesnenuren, Kkyo);
- wu300paxkarh wu3ydaembie (GUrypbl OT PYKH H € [PHUMEHEHHEM TMPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB;
- JienaTh (BBIHOCHBIC) ILUIOCKHE YepTeKH H3 PHCYHKOB NPOCTBIX 00BEeMHBIX (DHUIYp: BHJL CBEPXY.
cboky, cHuzy;
- M3BJIEKaTh HH(GOPMALIHIO O MPOCTPAHCTBEHHBIX IEOMETPHYECKHX (PUIypax, NPE/ICTABICHHYIO Ha
yepTekax H pUCyHKax:
- IpuMeHATh Teopemy [Tudaropa npu BLIMHCICHHHA JIEMEHTOB CTEPEOMETPHYECKHX (HIYP:
- HaxoJMTh OOBEMBI H IUIONIAJN MOBEPXHOCTEH NMPOCTEHIIMX MHOTOTPAHHHKOB C NPHMEHEHHEM
thopmyun;
- Pacro3HaBarTh OCHOBHbIE BH/Ibl T€Jl BPAIICHHS (KOHYC, HHIMHIAP, cdepa u wap);
- HAXO/JMTh OOBEMBI H TIIONIA/IM TOBEPXHOCTEH NPOCTEHIIMX MHOTOIPAHHHKOB M TEN BpallleHus ¢
npuMecHEHHEM Gopmya.
BekTopb! H KOOPAMHATL! B IPOCTPAHCTBE
- OnepupoBath Ha 6a30BOM YPOBHE MOHATHEM JA€KAPTOBbI KOOPAHHATEHI B IPOCTPAHCTBE,
- HAXO/IMTh KOOPAMHATHI BEPIIHH Ky0a U NpAMOYTOIBHOIO NapajuIeeHIe1a

B pesynbrare oOcBOEHHs y4eOHOH JHCHHMIUIMHBI oOyuatomuiics gomkeH obnazath obmmumu
KOMIETEHIHAMM:
OK 1. Beibupars cnocoOsl peleHus 3a1a4 mpoecCHOHAIbHON AeATEIbHOCTH, IPHMEHHUTEIBHO K
pazIHYHBEIM KOHTEKCTaM.
OK 2. OcyuiecTBisiTh TMOMCK, aHATH3 W HHTEPHpeTalnio HHQOpMAalLMH, HCOOXOMAMOH JUIA
BBITOJIHCHHA 3a/1a¥ TPOECCHOHATBHOMN ACATEILHOCTH.
OK 3. ILianupoBaTh U peaM30BbIBaTh COOCTBEHHOE POYECCHOHATBHOE JTHYHOCTHOE Pa3BHTHE.
OK 4. PabGorath B KOJUIEKTHBE M Komauje, 3p(pexTHBHO B3aMMOAEHCTBOBATH C KOJUICTaMH,
PYKOBOACTBOM, KIIHEHTAMH.
OK 5. OcymecTBisTh YCTHYIO M MHCBMEHHYK) KOMMYHHKAIIMIO HA rOCYJapCTBEHHOM s3bIKE C
y4eTOM OCOOCHHOCTEH COLMAIBLHOTO H KYJIbTYPHOIO KOHTEKCTA.
OK 6. TlposBisTh TrpaskJaHCKO-MATPHOTHYECKYIO TMO3MIHIO, AEMOHCTPHPOBATH OCO3HAHHOE
MOBEICHHE HAa OCHOBE TPAJAUIMOHHBIX OOIIEYEIOBEHECKUX IEHHOCTEH.
OK 7. ConeiicTBoBaTh COXpaHEHHIO OKpYXawoLIeH cpelsl, pecypcochepexennto, »pdhekTuBHO
JIeicTBOBATEL B YPE3BLIYAMHBIX CUTYALHAX.
OK 8. Mcnonb3oBarh cpejicTBa (JH3HYECKOH KyJIbLTYPBI Ul COXpAHEHHS W YKPEIUIEHHs 3710POBbS
B mpouecce NpodecCHOHATBHON JIESTEIBHOCTH M NOJUICPXKAHHS HEOOXOAUMOro  yPOBHS
(u3HyecKoi MOArOTOBIEHHOCTH.
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OK.9. Ucnons3oBats HHGOPMALHOHHBIC TEXHOJIOTHH B MPO(ECCHOHATBHOM JAEATEIBHOCTH.
OK.10. Ilone3oBatees npodecCHOHATLHON JOKYMEHTAILHEH HA TOCYAAPCTBEHHOM M HHOCTPAHHOM
sI3bIKeE.

OK.11. [InannpoBath MpeAnpHHAMATENBCKYIO IEATEILHOCTh B POopecCHOHAIBHOI chepe.

1.4. KosmgecTno wacos Ha ocsoenne paboueii nporpaMmbl y4e0HOH AHCHHIIHHDI:
Obbem obpazoratensHOR Harpy3ku obyuaromerocs 256 4yacoB, B TOM YHCIIE:
Topuyeckux 3ansTuii — 135 yac.,

IIpakTueckux 3ausaTuii — 120 gac.,
Koneynwranuii — 1 yac

2. CTPYKTYPA U COJAEPKAHUE YYEBHOM AUCUMITIMHBI

2.1. Obbem yuedHO# JNCUMIVIHALI H BHABI Y4e0H0H paborsl

Buj yueGnoit pabors Obsem
4acoB
Oinem oOpazoBaTe/bHON HATPY3KH o0yualomerocs (Beero) 256
B TOM YHCJIE:
TCOPETHYCCKHUE 3aHATHSA 135
MPAKTHYECKHE 3aHATHA 120
KOHCY/IbTALIHH 1

llpomem_y'ruquan ATTecTalnsg B QOPMC IK3aMeHa




2.2. TEMATHYECKUH IUVIAH U COJAEPKAHUE YYEBHOM JIMCUMILIAHBI [/L01 MATEMATHKA

HanmenoBanune paiaelios
H TEéEM

Conepxanune yuedbHOro Matepuaa, 1aboparopHbie H NpAKTHYECKHe paboTsl,
CcaMOCTONTEIbLHAA paboTa oDyuawmuxes, Kypeosasi pador (npoekr)

0O0Bem wacos

Yposenb
OCBOCHHS

2

3

Pasaen 1.

BBejnenne

Cone

WKaHHE %.n—n@:.u—.o Marepuasia

1

MaremaTuka B HayKe, TEXHHKE, YJKOHOMHKE, HHPOPMALIHOHHBIX TEXHOJIOIHAX H
PaKTHYECKOH JiesteNbHOCTH. [lesm 1 3a/1aui M3ydeHHs MATEMATHKH B YUPEeXKICHHUSIX
CpeHero npodheccHoHAIBLHOTO 00pa3oBaHHSI.

[IpakTrueckoe sausTHe «BXOIHOMH KOHTPOIbY

Paznen 2.

Passurue noHATHH 0 YHCIE,

DAAHHE u.ﬂ—ﬂmm.uﬂo Marepuaiia

Llensie u paunonanbHble ukcia. MppaunoHaibHble YHCIa U JIeHCTBUTENBHBIC YHCIIA.
Kommiekcuble uncia

Okpyriienue vyucen

3

IIprbmmxennbie BoraucieHus. [Ipndmmwkennoe 3sHaYeHne BEIMYHHBI B IOTPEIHOCTH
NPHOITHIKCHANR

1,2

IlpakTHyeckoe 3ausaTue no reme « ToxaecTBeHHbIE Npeodpa3zoBaHns anreOpandyeckux u
YHCJIOBBIX BhIPAKEHHUI
ITpakTHueckoe 3ausTHe 110 TeMe « JleHcTBHs ¢ NPUOIMIKEHHBIMU 3HAYCHUSMH)

Painen 3.

Kopumn, crenenn, jJgorapudmsi.

Cone

anue yaeOHOro Marepuasia

1

Kophu HaTypajibHO# cTeneHd U3 YHeia ¥ UX CBOHCTBA.

IIpeobpa3zoBanms paanKkanos

Crenenn ¢ palMOHAIBHBIMH [10KA3aTEIAMH, HX CBOHCTBA.

2
3
4

CTeneHy ¢ JeHCTBHTENRHBIMHA 1oKazarenaMi. CBONCTBA CTEINEHH ¢ JICHCTBHTEILHBIM
[MOKA3ATEJEM.

i

[Tousitue norapudma. CroiicTra torapudmMos.

Haxoxaenue BeipaxeHus 1o ero jJorapugmy

20

13




7 | OcHoBHOE JIOrapH(MHUCCKOE TOWK/IECTBO.

8 | Ilepexona K HOBOMY OCHOBAHHIO.

9 | JlecaTuunbie u HatypajibHblie norapugmbl. [IpaBuna aeiicrsuii ¢ norapudmamu

[TpakTuueckoe 3ansTue 1o TeMe «CTeneHu ¢ pauMOHAILHBIMH MOKA3aTENIMH, H WX
CBOMCTBa»

[TpaxkTryeckoe 3ausiTue 1o teme « Mppannonaibibie ypaBHEHMS )

[TpakTuyeckoe 3aHsiTHe 110 TeMe «Bbiukcienne norapudmMoB»

IlpakTHueckoe 3ausiTie 1o reme «JlorapupmMudeckne H noxkasarenbHbie YpaBHEHHS
[IpakTdeckoe 3ansTHE 110 Teme «Tox/ICCTBEHHBIE NpeodpazoBaHus TOTapUMMHUECKHX 1
M10Ka3aTesIbHbIX BBIPAKECHUIT)

10

Pasaen 4.

OCHOBBI TPHIOHOMETPHH.

Copaepxanne yueOHOro marepuana

I | Pagnannas mepa yrna. Bpamarenbnoe jiBuxenne. CHHYC, KOCHHYC, TAHI€HC H
KOTAHI'CHC YKCIIa.

2 | Tpuronomerpuueckas OKpyKHOCTh

3 | TpuronomeTpuueckue QYHKIIMH YHCIIOBOTO apryMeHTa.

4 | OcHoBHbIe TPHIOHOMETPHYECKHE ToXkKAecTRa. [IpeobpazoBatue TPUrOHOMETPHYECKHX
BbIPKEHHH € TOMOIIBIO hopMyL.

5 | ApKcHHYC, apKKOCHHYC, apKTAHIeHC YUCa.

15

1,2

I IpakTHueckoe 3ausitue 1o reme «lIpeobpazoBanus npocreiux TPUroHOMETPHYECKHX
BbIPaXKCHHH.

[TpakTHyeckoe 3ausiTre 110 TeMe «Tox/IecTBeHHBIE NPeo0pa3oBaHUs TPHIOHOMETPHYCCKHX
BBIPAXEHUH»

[IpakTHYecKoe 3aHsITHE 110 TeMe « Pelienne TPHroHOMETPHYCCKHX YpaBHEHMH 3aMeHOH
NEPEMEHHBIX)

[IpakTHueckoe 3ansTHE 110 Teme « | pUroHoMeTpHYeCKHe YPaBHEHHS U HEPABEHCTBA»

[ IpakTHyeckoe 3aHsiTHe 110 Teme «Pemense TPHroHOMETPHYECKUX HePaBeHCTBY

20

Paspen 5.

Oyuxkunn 1 rpadukn.

Conepixanne yueGHOIo matepuana

1 | @yuxuun. O0nacTs onpezielieHHs H MHOKECTBO 3Ha4eHHi; rpaguk GyHKIHH,
nocrpoenue rpapHKoB PyHKIMH, 3aJaHHBIX Pa3/IMYHbIMH CIIOCO0AMH.

2 | CpoiictBa hyHKIHMH: MOHOTOHHOCTD, YETHOCTh, HEYETHOCTh, OTPAHHYCHHOCTD,
EPHOMIHOCTE.,

3 | llpomexyTku yObiBanus H BoO3pacTanus, HaubOJIbIIEE M HAMMEHBIIEE 3HAYCHHS, TOUKH

18
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skcTpeMyMa. | IppMeps! QyHKIHOHAIBHBIX 3aBUCHMOCTEH B peabHBIX Mpoleccax u
SABJICHHSIX.

Crenennas GyHKIMs, ee cBoiicTBa H rpaduk.

ITokasaresibHast pyHKIMS, ee CBOHCTBA U rpauk.

Jlorapudmuueckas dynkins, ee cBoiicTBa U rpadux.

~ (|| &

Tpuronomerpuyeckne (PyHKIMH, WX CBOHCTBA U rpaduku.

[IpakTHueckoe 3ausTie no Teme «lIpuMepsl PYHKIHOHAIBHBIX 3aBUCHMOCTEH B PeabHBIX
NPOLECCAX U ABICHUSXY

[Ipakruueckoe 3anstie 10 TeMe «O6parupie Gynkiuu. Obnactb onpenencHus 1 0dnacTh
3HaueHUH obparHoii pynkuun. ['paduk obpatHoil GyHKkuHE»

IlpakTHyeckoe 3ausTue 110 reme «llapannenpbiil nepeHoc, pacTsHKEHHE H CKATHE BAOJb
ocell KoopauHaT»

[IpakTHueckoe 3ansiTHe no TeMe «DyHKIHNY

Pasjen 6.

z——ﬁ—.a—.ﬂﬂﬂu——-—h: H KpyrJjiki¢ T4,

Conepxanue yuebHoro marepuana

1| JIByrpanHbie ¥ MHOIOIpaHHbIE YTJIbI

ngﬂOﬁ_qu.—m:—hm 1 UX OCHOBHBIE CBOMCTBA

(S AN S ]

[Tpu3sma.

[lapayuenennnen. Kyo.

CuMMeTpHS IPSIMOYTOJIBHOTO NapasijieNenunesia.

[Tupamuna. Yceuennasi mupamu/ia.

I nmaap

W | W

Konyc. Ycedenunbiit konye.

9 | Chepa u map

10 | BiucanHbie # ONUCAHHBIE MHOTOI PAHHUKH

ITpakTaueckoe 3anstue 1o reme «Pemenne 3ama4 no teme «lIpusma.llupamunar»
IIpakTuueckoe 3ansaTue no reme « Cevenus Kyda, Npu3Mbl 0 NHPaAMHUALD?

IIpakTHyeckoe 3anaTne no reme «Muororpanauky. [lapannenenunen, npusma, nupamMuiay»
ITpakTnyeckoe 3ansTue 1o teme «ILioimanm nosepxHocTeit MHOrOrpaHHUKOBY
[IpakTHueckoe 3ansTue 1o reme «DopmyJibl 00beMa MHOTOIrPaHHHKOBY

IIpakTudeckoe 3ausaTue 1o reme «Popmysbl 06beMa IHIHHIPA H KOHYCa»

IpakTrueckoe 3austue no reme «OObeM mapa»

IlpaxTHyeckoe 3ansTue no reme «lloctpoenue ceuennii reomeTpruyecKux GUryp»

16

Pasgen 7.

Hauajia MaTeMaTH4Ye€CKOro aHa/IH3a.

Conepxanne yuebGHOro Marepuasa

15




[pupamenne ¢yHKIAA

Onpeenenne npou3BOAHON. AJITOPUTM BBIYHCICHHS TIPOH3BO/IHOM

:ﬂﬂwzbm BEIYHCIICHHA TIPOU3BOIHBIX

[Tpon3BoHas CIOKHON (PYHKIHH, TPUTOHOMETPHUYECKHX (hyHKIIHIH

ITponsBojiHbie Moka3aTebHOMH, orapupMuIeckoi QyHKIui

YpaBHeHHe KacaTe/IbHOH K IpadHKy.

IIpou3BosiHas B GU3INKE U TEXHHUKE

HccnenoBanue GpyHKIM ¢ NOMONIBIO MPOU3BO/IHOM.

Oloe|d|on]| k] &) W

[Tpusnaku Bo3pactanus U yobiBatnus Gyskunn. Kpuruueckue 104K QyHKIHH.
HauGouibinee 1 HauMeHbliee 3Ha9eHAA QYHKIH I

[IpakTiueckoe 3ausTue no reme «lIpenensin

[Npaxruueckoe 3ansTue 10 Teme «[Ipon3sonas. Ypasnenue Kkacate bHOH K rpaduky
(GyHKIHA»

[IpakTHueckoe 3ansTue o reMe «Haxoxk/1ieHue NpoU3BOIHBIX)

[IpaxTrueckoe 3ansrie o teme «lloctpoeHne rpadUKOB GyHKIK#H ¢ TTOMOIIBIO
IIPOU3BOTHOM»

[TpakTrdeckoe 3ansTHe M0 Teme «[IpuMepbl HCTOIL30BaHKs IPOU3BOIHON JUIA HAX0X/IeHHU
HAUITYYINEro pelleHns B NPUKIaIHLIX 3a/1a4ax

[IpakTHueckoe 3ausTue 1o Teme «lIpuioxKeHus MPOU3BOAHONY

Paznen 8,

Hurerpa H ero npuMeHeHHe.

Coaepxanue yuebHOro MaTepuana

1 | Onpenenenne nepsoodpasznoii. OcHOBHOE CBOHCTBO neprooOpasnoi. [Ipasuna
HAaXO0XKJACHUS IEPBOOOPA3HOM.

2 | IlpaBuna HaxosaeHus repBooOPa3HOM.

3 | Heonpe/enennplii uaTerpan. OCHOBHbIC CBOHCTBA HEONPE/IEIEHHOIO HHTErpaa.

4 | Onpenenennsi uaterpan. @opmyna Helotona-Jleibnuna

11

[IpakTHueckoe 3ansTue 1o TeMe « BLIYMCICHAE HHTErPaIOB»

[MpakTHueckoe 3ansaTue 1o Teme «llpuioxkenus onpeaeaIeHHOro HHTErpaia s BbIMHCICHHA
TI0Ia e 1 00BbeMOBY

[IpakTHyeckoe 3anaTHe 110 Teme «Haxokaenue nuTerpaia u neppoodbpasHoi,
Henoaszoanue @opmynbl Hetorona-Jleibnnna»

[MpakTrueckoe 3auste no teme «lIpuMepsl npuMeHeHus HaTerpana B pusuke. [Ipunoxenns
HHTCTpaJ1a»

16

Pasznen 9.

KoopanHaTel H BEKTOPBI

1.2




Conepxkanne y4eOHOro mMarepHaia

1 | IlpamoyronbHas (aekapToBa) CHCTEMa KOOPAHHAT B IPOCTPAHCTBE,

14

2 | ®opmysia paccTosHUS MEXKTY JAByMs Toukamu. Koopamuarsl cepetnHbl 0TpesKa.

3 | IlpeoOpa3oBanne CHMMETpPHH, JIBHKEHHS, APATLIEILHOIO IEPeHOCca B TPOCTPAHCTBE.

4 | ITonoGue npocrpancTBeHHBIX GUIyp

5 | Yroa Mex1y npsaMOoH H IJIOCKOCTBIO, MEKY MJIOCKOCTSIMH.

6 | BekTopsl B npocTpaHcTse.
[IpakTHueckoe 3aHsTHE 110 TeMe «BbIMHCICHHE PACCTOAHME MEXK/Ty 3a7laHHBIMA TOUYKaMH B 8
PAMOYTOJIBHOH CHCTEME KOOPAHHATY
[IpakTHueckoe 3ausTHE MO TeMme «JIeHCTBUS HAl BEKTOPaMH»
[NpakTHueckoe 3ausTHe 10 Teme « Y paBHeHHs cepbl, IIOCKOCTH, IIPAMO#»
[IpakTueckoe 3ausTe o reme «Mcnons3oBanne KOOPAUHAT U BEKTOPOB IIPH PeIICHHH
MareMaTHYCCKHX M MPHKIA/IHBIX 3a1a9»

Pazjren 10. KomOunaropuka. 1,2

Copepaanune yuebHOro MarepHasia )

I | OcHoBHBIE NOHSTHS KOMOHHATOPHKH

2 | IlepecraHOBKH, pa3MelleHUs, COYETAHHS.

3 | ®opmyna 6uHoma Heiotona. CoiicTBA OHHOMHUHAIBHBIX KO (PHIMECHTOB.
[TpakTHyeckoe 3aHsTHE MO TeMe «3a1aun Ha MOJICUeT YHCIIA pasMellleH i, TICPeCTaHOBOK, 4
COYETAHHIN Y
[IpakTHyeckoe 3aHATHE 110 TeMe «Y nopsiloYeHHbIe BLIOOPKH (pasmetnenus). Popmyna
6uHoma Hetorona. CpoiicTsa OnHOMHEAIBHBIX KOdhduumenTos. Tpeyronbsuuk Tackans

Pasjen 11. JJeMeNThI TCOPHH BEPOSTHOCTEH H MATEMATHYCCKON CTATHCTHKH. L |
Conepxanme yueOHOro Matepuana
o 8
1 | CoGbITHe, BepOATHOCTH COOBITHS, CIIOKEHHE H YMHOXKEHHE BEPOATHOCTEH.
2 | Tpu 3ameuarensubie GopMyIibl (hopMyia NOIHON BepoSTHOCTH, Gopmyiia baieca,
¢dopmyna bepnyiuin)
3 | Cayyvaiinas BeJTMHYMHA M €€ pacrpe/ieiieHne
4 | Tpeyronbuuk ITackans.
5 | Ilpeacrasnenue qanbix (tabiwiibl, AHarpaMMel, rpadukn)
6 | I'enepaibhas COBOKYIHOCTH, BLIDOpKa, cpe/iHee apudMeTHYecKoe, Me/IHaHa.
14

[IpakTHueckoe 3aHsaTHe 10 Teme «Pelrenne 3a/1ay no Temey




[TpakTHueckoe 3anaTue 1o teme «llousTHe 0 3aja9ax MATEMATHYCCKON CTATUCTHKH.
Pernenye npakTHYECKHX 3a1a4 ¢ IPHMEHSIEM BEPOATHOCTHLIX METOI0BY

Pasnen 12.

YpaBHenus 1 HepaBeHCTBA.

Copeprkanne yqeOHOTO MaTepuasa

w_‘—um.w:m_.m:m H HEPABCHCTBA. OCHOBHBIE OHATHS.

VYpashenus ¢ mojtyiiem. Hepapenersa ¢ Mojiy ieM.

Hepasencrra. Yucnossle 1 poOHO-palinonaibHbIE HEPABEHCTBA

CHeTembl ypaBHEHHH

hid| W b =—

Ypasuenus ¢ napamerpamn. Hepasencrsa ¢ napameTpam.

10

[IpakTnueckoe 3ansTre no Teme «YpaBHeHHs ¢ MoayieM. HepaBeHcTBa ¢ MOLyIeM. »
IIpakTHueckoe 3aHsATHE 110 TeMe « Y paBHEHMs ¢ napameTpamMu. HepasencTsa ¢
TnapaMeTpamMu»

1,2

Koucyabrauus

Hroro

256

JU1si XapaKkTepHCTHKM YPOBHS OCBOEHHS Y4eGHOr0 MaTepralia HCNoMb3yioTes Cieyloue 0603HAYEHHUS

l. — o3HaKOMHTE/IbHBIH (Y3HABAHHE PaHEe H3YHYEHHBIX 00BEKTOB, CBOHCTB);

2. — pernpoayKTHBHbIH (BBITIOJIHEHHE AEATENLHOCTH 110 00pa3ily, HHCTPYKUHK WITH M0/ PYKOBOJICTBOM )

3. — NpoaYKTHBHBIH (TIAHMPOBAHHE H CAMOCTOATEIBHOE BHITIOJHEHHE ICATETLHOCTH, peleHne NPOSIEeMHBIX 3a1a4)
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3. YVCJIOBHS PEAJIM3ATIUHA [TPOT'PAMMBI IHCUMILIMHBI
3.1. TpeGoBanus K MHHHEMAJBLHOMY MATEPHAIBHO-TEXHAYECKOMY obecnedennio

Ocpoenme nporpammbl yuebHoi ancumruimast [1J1.01 Marematnka npeanonaraet HaaHuHe
yueOHOro kabuHeTa, B KOTOPOM MMECTCH BO3MOKHOCTB ODECNEUMTh CBOGOANBIA nocTyn B HHTEpHeT BO
BpeMsi y4eOHOro 3aHATHA W NEpUo/1 BHeyueOHOMH JIEATEILHOCTH 00YUaIOLIMXCH.

[Momewenne kabuneta yaosiereopser TpeboBausm CaHHTAPHO-INHAEMHONOIHYECKHX TPABHII
1 HopmatBoB (CaulluH 2.4.2 No 178-02) u ocHameHo THNOBLIM 0BOpY/NOBAHHEM, B TOM YHCIE
CreLHaIH3NPOBAHHOH y4eDHOH Mebenbio M cpencTBamMu OOyUeHHs, JIOCTATOMHBIMM IS BhINOJIHEHHS
TpebOoBaHHH K YPOBHIO NOATOTORKM 00YHaIOIIMXCH.

B kabunere umeerca MyIbTUMEAMHHOE OOOPYAOBAHHME, MOCPEACTBOM KOTOPOrO YYACTHHKH
o0paszoBaTenbHOrO Mpoliecca MOTYT POCMATpHBaTh  BH3YaldbHYIO HMH(pOpMaLHIO, cO31aBaTh
Npe3eHTALMH, BHACOMATEPHATbI, HHBIC JOKYMEHTHI.

B cocras y4eOHO-METOAMHECKOrO M MaTepHabHO-TEXHUYECKOro obecrnevyeHus MporpaMmbl
vuebnoi gucunniuue I1J1.01 «MarematHka» Bxoaar:

B cocras yuyeOHO-METONHUYECKOro W MaTepHallbHO-TEXHHYECKOro obecneuenuss paboueil nporpammel
obweobpasoparenshoii yuebHol aucumunnuns [11.01 «Matemaruka» BxoasT:

* MHOFO(YHKITHOHAIbHBIH KOMIUIEKC MIPenoiaBaTesia;

* HarjaaHbie NocoOMA (KommiaekTel yueOHbIX TabnMIl, NAaKaToOB, MOPTPETOB BLIJAIOLIMXCA YHYEHBIX-
MaTeMaTHKOB H Ap.);

* KOMIUIEKT Mpe3eHTaluii no y4ebHoM nucumninie «MaremaTHkay

* HHPOPMALTHOHHO-KOMMYHHKALIMOHHBIE CPEJICTBA;

* KOMIJIEKT TeXHMYECKO#H NOKYMEHTALMK, B TOM YMCIIE MacropTa Ha cpencTa obyueHWs, HHCTPYKIMH
MX HCIOJIBZOBAHUS M TEXHHKE 0e30nacHOCTH;

* Gubamoreynbiii hoH.

B Gubauoreunsiit doua BXOAAT yueOHMKM, OGecneudBalolliie OCBOEHHE HWHTErPUPOBAHHOM
yueGHoi aucummuinel [171.01 «MartemaTika», peKOMEHA0OBAHHbIE HIIH AOTYILUEHHBIE L1 HCTOIb30BAHHS
B NPO(eCcCHOHATBHBIX 00pa3oBaTeNbHbIX OPraHH3ALMAX, PEATH3YIOUWINX 0Dpa3oBaTesibHyio NporpaMmy
cpennero obuiero obpasopanus B mpeaesnax ocsoenus OTTOI CTO na Gaze ocnosnoro obutero
obpa3zopaHud. )

BubnuoTeunslit (OHA  JOMOJHEH IHUMKIONEAMAMM, CIPABOYHUKAMH, HAYYHOH M HAYHHO-
NOMYAAPHON JIUTEPATYPO M T. I1.

B npotecce ocBoenus pabouei nporpammbl 00uieobpazoBatenbHOM yueOHOH AMCUMILIHHDI
[J1.01 «Maremarnka» CTYASHTbI HMEIOT BOIMOKHOCTE JIOCTYMNA K 3MEKTPOHHBIM YUeOHbIM MaTepHaiam
No MaTeMarHke, MMeroWwmMMmcs B cpoboanom aoctyne B cetn MHTepHeT (S/1eKTPOHHBIM KHHIAM,
npakTHKymam, Tectam, matepranam EI'D u ap.)

3.2. Uadopmaunonnoe obecnevenne o0y IeHHst

[lepeueHs peKOMEHAYEMbIX TPHMEPHOH NporpaMmoi oGeodpasoBaTebHO# y4eOHOM IMCLMILIHHBI
«Marematuka: anreGpa M Hauana MATEMaTHYECKOrO aHAIH3a; FEOMETPHAY yueOHbIX n3nanui, Murepret-
PECYPCOB, JIOTIOJHHTEILHOM IMTepaTyphbl.

OcHOBHBIE HCTOYMHHKH:

s ofyyawmuxcs

bawmarxos M. H. Maremartika: yueOHHK 118 CTY/L. yupeskaenui cpet. npod. obpasoanus. —

M., 2016.

Bawmaros M. H. Matemaruka. Coopuuk 3ana4 npoduiasHoli Hanpasaensoctu: yuel. nocobue

JUTSE CTY/L. yupesIeHuUi cpea. npod. obpasosanus. — M., 2016.

Baumaroe M. H, Marematuka. 3agaunuk: yued. nocobue Ans cTya. yupesxaeHuii cpea. npod.
obpazosanus. — M., 2016. )
Bawmaxoe M. H. Matematika. DNEKTPOHHbIA yued.-MeTo 1. KOMIUICKC 1S CTYA. YUYPEKIACHHH

cpea. npod. obpazosanns. — M., 2017.

Bawwmaros M. H. Maremaruka (6azosbiii yporens). 10 knace. — M., 2016.

bawmaros M. H. Maremaruka (Gaszoeeiii yposens). 11 knace. — M., 2016.

bawmvaros M. H. AnreGpa n nadana ananusa, reometpus. 10 knace. — M., 2017.

Bawmaros M. H. Marematuka (Gasosbiit yposens). 10 knace. Coopuuk 3anau: yueb. nocobue. — M.,
2016.

Bauwaxoe M. H. Matematuka (6asosiii yposens). 11 knacc. CopHuk 3anau: yueb. nocodue. — M.,
2019.
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Iyees B. A., I'pucopwves C. I'., Heoneuna C. B. Maremaruka a3 npodecchii u cneunaibHocTed
COLMANLHO-IKOHOMUYECKOrO NMPoGuAs: y4eOHHK 1A CTYA. yupeKaeHHid cpe. npod. ofpa3oBanms.
—M,, 2016.

Koaseun 10.M., Tkaveéa M. B, ®edeposa H. E. u dp. Matemaruka: anreGpa 1 Hauana mare-
MaTHHECKOro aHanu3a. Anrebpa W Havuana MaTeMaTHYeCKoro aHanusa (6a3oBbiii u yryGneHHbIi
ypoBHH). 10 knace / noa pea. A. b. Kuxuenko. — M., 2016.

Konsizun FOM., Txavesa M. B., ®eoeposa H. E. u op. MaremaTtuka: anreGpa u Hayana mare-
MaTHYECKOro aHanu3a. Anrebpa W Hauana MaTeMaTHYecKoro aHanu3a (6a3oBbiit U yriaybneHHbi i
ypoBHH). || kaace / noa pen. A. b. Kuskuenko. — M., 2016.

JLns npenoaasareneii:

Denepanbhblii 3akon o1 29.12.2012 Ne 273-D3 «O6 obpazosarnn B Poccuiickoii Meepaunmy.

[puxa3s Mununcrepersa oOpazosauus u Hayku P@ ot 17.05.2012 Ne 413 «O6 yTBepikiIeHHH
(henepaibHOrO  rocylapcTBeHHOro o0pa3oBaTeNbHOrO CTaHzapTa cpeaHero (mojaHoro) ofuiero
00pazoBaHMs».

[Ipukas MuuucTepeTBa o0pasoBanus W Hayku PD or 29.12.2014 Ne 1645 «O BHECeHHH M3MEHEHHH B
[Ipuka3 Munucrepctea obpasoanus u Hayku Poccuiickoit ®@enepauuun ot 17.05.2012 Ne 413 «*O6
yTBepKACHHH (eAepaibHOro rocyIapcTBeHHOro o6pa3oBaTeNbHOro CTaHAapTa CpeaHero (MoJHOro)
obuero obpazopanus’™.

IMucemo [lenapramerTa rocy1apcTBEHHON NOJIMTHKK B cepe MoaroToBkx pabounx Kaapos

1 JIIMO Munucrepersa oGpasosatng u Hayku P® o1 17.03.2015 Ne 06-259 «Pexomeniauuu no
OpraHM3allMM NOJIy4eHHs cpeaHero obuiero o0pasoBaHHs B Mpejejax OCBOeHWA 00pa3oBaTeIbHBIX
nporpamMmm cpeaHero npodeccHoHansHoro obpazopanus Ha Gasze ocHoBHoro obiiero ofpaszosaHus
yuetom TpeGoBaHumii (hesiepanbHbIX rOCY/1apCTBEHHBIX 00PAa3OBATENILHLIX CTAHAAPTOB M NOTYHaeMOH
npodeccun WK CneUHaTbHOCTH CPE/IHero NpodeccHoHaNLHOro 00pasoBaHU.».

Bawmaroe M. H. MaremaTtvka: K. 715 ripenogasarens: MeToj. nocobue. — M., 2017
Hurepuer-pecypebi:

www. feior. edu. ru (MHpopmauHOHHbIE, TPEHHPOBOYHbIE H KOHTPO.IbHBIE MaTEpHATbI).
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4. KOHTPOJIb U OLLIEHKA PE3VYJBLTATOB OCBOEHUS
OBIIEOBPA3OBATEJIbHOW YYEBHOM JUCHMILINHBI

KoHTposb M oleHka pe3ynbTaToB OCBOCHHS y4eOHON MCIMIUIMHBI OCYINECTBISETCS
MpenojaBaTeicM B IpOLecce MPOBEJAEHHA TEKYIIEro KOHTPOJA, [PAKTHYECKHX H
CaMOCTOATENLHBEIX PabOT, TECTHPOBAHMS, 3a4€TOB, a TAKXKE BHINOIHEHHS O0YYAIOMMMHCS
MHIHBHIyanbHbIX 3a1aHuil, pedepaTtoB, pacueTHO-rpaduyeckux pabor.

PesyabTaTel o6yuenus
(0ocBOEHHBIE YMEHHS, YCBOCHHBIE 3HAHHS)

DopMbI H METO/IbI
KOHTPOJIA H OHEHKH
pPe3y.1LTATOB 00VUeHHs

Yvenusn:

OK 1. Beibupars cnoco0s! petenns 3a1ad npodeccnonansHoil
JEATETbHOCTH, TIPHMEHHTEIBHO K Pa3/IMuHBIM KOHTEKCTaM,

Hurepnperanus
pe3yIbTaToB
Habmotenni 3a
JIEATENTBHOCTBIO
obyyaiouierocst B
npouecce OCBOCHHS
obpasoBaTenbHOH
MpOrpaMMbI

OK 2. OcymecTBasTh NOKCK, aHATH3 U HHTEPIPETAIHIO
nH(OpMaIHH, HeOOXOIMMOH JUTA BBITIOJIHEHHA 3a71a4
npodeccHOHAIBHOMN AEATETLHOCTH.

DKcrnepTHas OLICHKA
KOHTPOJIBbHON paboThl U
CaMOCTOSTEILHOH
paboTsl

OK 3. [1nanupoBars u pealn30BLIBaThL COOCTBEHHOE
npodecCHOHATBHOC U IMYHOCTHOE Pa3BHTHE.

JKcnepTHas OleHKa Ha
NPaKTHYECKUX 3aHATHIX

OK 4. PaGoTaTh B KOIEKTHBE M KOMaH1e, 3 (peKTHBHO
B3aHMO/ICHCTBOBATH C KOJIJIEraMH, PYKOBOACTBOM.
KITHEHTaMH.

JKcnepTHas OlleHKa
BBINIOJHEHUSA
CaMOCTOSTEIbHBIX paboT

OK 5. OcymecTBIATh YCTHYK H THCHbMEHHYIO KOMMYHHKAIIHIO Ha
rOCYIapCTBEHHOM A3bIKE C YUETOM 0COOEHHOCTEH
COIHATBHOTO U KYIETYPHOI'0 KOHTEKCTA.

DJKcnepTHAs OlLCHKA
BBITIOTHEHUA
CaMOCTOSITEIbHBIX paboT

OK 6. [TposiBnsiTh rpak/1aHCKO-NaTPHOTHYECKYIO TTO3HLHIO,
JIEMOHCTPHPOBATH OCO3HAHHOC MMOBEICHUE HAa OCHOBE
TPa/IMIIHOHHBIX 00IIeYe10BeYeCKHX LIEHHOCTEH.

JKcnepTHas OLEHKA Ha
NPaKTHYECKHX 3aHATHAX

OK 7. CoaeiicTBOBaTH COXPAHEHHIO OKPYKAIOIEH Cpe/ibl,
pecypcochepexenuto, dpHekTHBHO JlelcTBOBATL B
Ype3BbIYaHHBIX CHTYAIHX.

DKcnepTHasA OLEHKa Ha
NPaKTHYECKUX 3aHATHAX

OK 8. Mcnosnb3oBare cpe/icTBa (pU3HUECKOH KYJIbTYPBI U1
COXPaHEHHS U YKPEIIeHus 3/10pOBhs B IIpoLecce
npodecCHOHANBHOMH ACATEABHOCTH H NOUIeP/KaHus
HEOOX0MMOr0 YPOBHA (PHINYECKOH MOATOTOBIEHHOCTH.

JKenepTHas OLEHKA
BBLINIOTHEHUS
CaMOCTOSITEIIbHBIX paboT

OK 9. HUcnonb3zoBate HHPOPMALHOHHBIE TEXHOJIOTHH B
npoheccHOHANBHON NEeATEIbHOCTH.

DKcnepTHas OUeHKa
BBITOTHEHHS
CaMOCTOsTE/IbHBIX paboT

OK 10. Ilonb3oBaThes pogeccHOHANbHON JOKYMEHTAIIMCH HA
roCy/IapCTBEHHOM M HHOCTPAHHOM fA3bIKax.

JKcIepTHas OLIEHKa
KOHTPOJIBHOMH paboTsl 1
CaMOCTOSATE/IbHOM
paboThI

OK 11. [1nanupoBare npeAnpHHAMATEILCKYIO JEsATEILHOCTD B

JKenepTHad OLICHKA
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npodeccuonansHoil chepe

KOHTPOJLHOH paboThl 1
CaMOCTOATEJIbHOH
pabotel

Pesyabrarsl o0yuenus
(ocBOEHHBIE YMEHHSH, YCBOCHHbBIE 3HAHHH)

DopMbI H METO/IbI KOHTPOIH
H OLIEHKH Pe3yJIbTATOB
obyuenuns

Ymern:

DIIEMEHTEI TCOPHH MHOMKECTB i MATEMATHYECKOM JIOTHKH

- OnepupoBath Ha 0a30BOM YPOBHE MOHATHAMH: KOHEYHOC
MHOXECTBO,  9JIEMEHT  MHOXCCTBA, MOIMHOMKECTBO,
nepeceuenre M 00BEIMHEHHE  MHOXKECTB, UHCIOBEIE
MHOKECTBA Ha KOOPAMHATHOH NMPAMOii, 0TPE30K, HHTEPBAJL;

- omepuHpoBatb Ha  0a3’0BOM  YPOBHE  [OHSATHSIMH:
yTBep)KI€HHe, OTpHLIAHWEe YTBepXICHHS, HWCTHHHBIE H
JIOYKHBIE  YTBEPIK/EHHs, TNPHYHHA, CIEICTBHE, YaCTHBIHA

cilydait obmero yreepix/ieHus, KOHTpIpHMED;

- HAXOJMTEH MepeceyeHue H OOLeOUHEeHHEe JBYX MHOXECTB,
NpeACTaBICHHBIX rpadHUeCcKH HA YHCIOBOH MPAMON:

- CTPOMTHL HA YUCIOBOH NPAMOH NOJAMHOKECTBO HHCIOBOIO
MHOKECTBA, 3aJIaHHOE TIPOCTEHINHMH YCIIOBHIMH,

- pacmo3HaBaTh JIOKHbIC  YTBCPKICHHsA, OHMMOKH B
paccykJIeHHAX, B TOM 4YHCIE €  HCIOJIb30BaHHEM
KOHTPIPHMEPOB.

Ilposeienne npakTHYECKHX
3aHATHH.

3amuTa MpakKTHYECKHX pador.
AHanm3 pe3ynbTaToB
NPOBEACHUSA IPAKTHYECKHX
pador.

Yuciia 1 BeIpasKeHHs

- OnepupoBarh Ha 0a30BOM YPOBHE NOHATHAMM: LIE/I0€ YHCIIO,
JeTMMOCTE YHucell, 0OBIKHOBEHHas Apo0b, aecaTuyHas ApoOb,
palHOHATBEHOE 4YMCIO, NPUOIHKEHHOE 3HAYEHWE YMCIIA,
4acThb. 705, OTHOILIEHHE, POLIEHT, MOBLIIICHHE U TOHHKCHAC
Ha 3a/]JaHHOE YKCJI0 IPOLCHTOB, MacITad:

- OnepHpoBaTh Ha 0A30BOM YpPOBHE MOHATHAMH: JOorapHm
4YHCIa, TPHTOHOMETPHYECKAs OKPYIKHOCTh, I'pajlycHas mepa
yria,  BeJIMYMHA  yrJla,  3@/laHHOro  TOYKOH Ha
TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHI€HC
H KOTAHT€HC YIJIOB, UMEIOIIHX MTPOH3BOJIBHYIO BEJIHYHHY !

- BBIIOJHATH apudMeTHUeCKHe NCHCTBHA C LEJbIMH H
paLlHOHATBHBIMH YHCIAMHM;

- BBITIONHATH HECTOXHBIE MpeoOpa3oBaHUs  YHCIIOBBHIX
BBIP@KEHHH, COJEpKAIHX CTENEHHW 4HMces, Jnbo KOpHH H3
guced, mmubo rorapudmer unce;

- CPaBHHBATh PAllHOHAIbHbBIE YHCIA MEKIY COOOH;

- OLIEHHMBAaTh M CPaBHUBATh C PALHOHAIBHBIMH YHC/IAMH
3HAYEHHWs [leJbIX CTEneHeH wuces, KOpHEH HaTypajlbHOH
CTEIEeHH W3 "uces], TorapuGMOoB Yucell B IIPOCTHIX CIIy4asnx;

- w300pakaTh TOYKAMH HA YHUCJIOBOW NPAMOH LEJIbIE H
palHOHaIbHbIE YHCIIA,

- U300pakaTh TOUKAMH HA YHCIIOBOH NPSMON 1Ie/ble CTENeHH
YMCesl, KOPHH HATypalbHOH CTENEHH M3 4MCell, JIorapu(pmel
4UCEJ B POCTBIX CIydasdx,

- BBITIOJIHATE HECJIOKHBIE NTPeo0pa3oBaHus Le/biX W JApoOHO-

ITpoBesenne npakTHYECKHX
3aHATHH.

JaiuTa npaKTHYECKHX paboT.
AHa/I3 pe3ylibTaToB
MPOBE/ICHHS [TPAKTHYECKUX
pabor.
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parHOHAIbHbIX OYKBEHHBIX BRIPAXKEHHH;

- Bblpa’kaTb B MNpOCTEHINMX CllyyasX H3 paBeHCTBA OJIHY
NepeMeHHYI0 Yepes JIpyTue;

- BLIYHCIATH B IPOCTHIX CIy4asX 3HAUEHHS YHCIOBBIX H
OyKBEHHBIX  BBID@KCHHMH, OCymIECTBIAA  HEOOXOMMBIE
MOJCTAHOBKH H Ipeodpa3oBaHMi;

- H300pakarh CXeMaTHHYEeCKH YToj., BeJIHYMHAa KOTOpPOro
BBIp@KEHA B Ipajlycax;

- OLIEHHBATh 3HAKH CHHYCA, KOCHHYCA, TAHI€Hca, KOTAHreHca
KOHKPETHBIX VIJIOB.

YpaBHEHHs U HEPABCHCTBA

- Pemars nunelHbie ypaBHEHHS H HEPABEHCTRA, KBA/IPATHHIE
ypaBHEHHH,

- pemmars JorapudMuueckie ypasHenus Bujaa logy (bx +c¢)=d
H NpOCTEHIIHe HepaBeHeTBa BHIa loga x < d;

- pemaTh NoKa3are/bHble YpaBHEHHUs, B1aa a”*¢ = d (rae d
MOMHO MPE/JICTABUTH B BHJIE CTEIICHHU ¢ OCHOBAHHEM a) H
npocreiime HepaBeHcTBa BHAa a'< d (rae d moxkHO
MpeJCTaBUTh B BHJIC CTCNICHH C OCHOBAHHEM a);

- NPUBOJITH HECKOJILKO MPHMEPOB KOpHel npocreinero
TPHIOHOMETPHYECKOTO YPABHEHHs BHJA: SIn X = a, COS X = a,

[IpoBeeHHe npakTHYECKHX
3aHATHH.

3amuMra npaKkTHuecKkux pabor.
AHanu3 pe3y/ibTaToB
NPOBEACHHA NPAKTHYCCKHX
pabor.

tfg X = a, ctg X = a, rae a - TabnM4yHOE 3HAYEHHE
COOTBETCTBYIOIIECH TPUIOHOMETPHUYECKOH (DYHKIIMH.
DyHKIMH IIpoBeieHNE NPaKTHYECKHX

- OnepupoBaTth Ha 0A30BOM YPOBHE NOHATHAMH: 3aBHCHMOCTD
BEJTHYKH, (DYHKIIHS, apIyMEHT U 3HaYeHHe QYHKIMH, 00/1aCTh
ONpE/ICIICHHs M MHOXECTBO 3HauCHUH QyHKImu, rpaduk
3aBHCHMOCTH, rpaduk QyHKIHH, HYJIH (DYHKIHH,
NPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HA YHCIIOBOM
NPOMEKYTKe, YObIBaHHE Ha YHCIIOBOM ITPOMEKYTKE,
Hanboubllee ¥ HAHMEHBIIEE 3HAYCHUE (PYHKIIHA Ha YHCIOBOM
NPOMEKYTKe, epHoinyeckas PyHKIH, EPHOL;

- OnepupoBaTh Ha 6A30BOM YPOBHE MOHATHAMH: NpAMas U
oOparHas NMponopHUMOHAIbHOCTD JIHHEHHAs, KBaApaTHiHas,
norapupMHYEcKas U moxkasateIbHas QyHKIHK,
TPUTOHOMETPHUECKHE (DYHKIIMH]

- pacno3Hasatk rpaQUKu AIeMEHTApHBIX GYHKIMH: MpIMO 1
00paTHO# MPONOPIHOHAIIBHOCTH, JIMHEHHOH, KBa/IpaTHYHOM,
norapupMUYECKOi U 1oKasaresbHON GyHKIMI,
TPHIOHOMETPHYECKHUX (yHKIIMIL;

- COOTHOCHTH Ipa)MKH IeMEeHTAPHBIX (QYHKIHHA: IPAMOH H
0OpaTHOH NPONOPLUUOHATILHOCTH, JIMHEHHOH, KBA/IPATHYHOMH,
norapudpMHUECcKoii 1 nokazaTensHON GyHKIMi,
TPHIOHOMETPHYECKHX (pyHKIMH ¢ POpMYyIaMH, KOTOPLIMH
OHH 3aJ1aHBbl:

- HAXO/IUTh MO rpaduKy NpUOIHKCHHO 3HaYeHUS QYHKIHUHA B
3a/laHHBIX TOYKaX.

- ONPEJICNIATH T10 rpauKy cBoicTBA PYHKUHHK (HY/IH,
MPOMEKYTKH 3HAKONOCTOSHCTBA, IPOMEIKYTKH
MOHOTOHHOCTH, HAHOOTbIITHE U HAUMEHbLLIIHE 3HAYCHHS H
T.0.);

- CTPOMTH 3CKH3 rpaduka (QYHKIHH, YIOBJIETBOPSAIOMICH

3aHATHH.

3amMTa NpaKkTHUYECKHX padoT.
AHanu3 pe3yJbTaToB
MPOBEACHUS NMPAKTHYECKIX
paboT.
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IIPUBEJICHHOMY Habopy YCJIOBHH (IIPOMEXKYTKH
BO3pacTaHuA/yObIBaHus, 3Ha4eHue GQYHKIMHM B 3a/aHHOI
TOYKE, TOYKH IKCTPEMYMOB H T.JL.).

DJIEMEHTHI MATEMATHUYECKOT0 aHAIIN3a

- Onepuposats Ha 6a30BOM YPOBHE MOHSTHAMH: IPOH3BOIHAS
GyHknMM B TOYKe, KacarenbHas K rpaguky (yHKIHH,
MpOU3BOAHAs QYHKLIHH;

- OmnpeleNISTh 3HAYEHHE NPOU3BOJHON (YHKIIMK B TOUKE IO
H300pakeHHIO KacaTeabHOH K rpa()uKy. IpOBeeHHOH B 3TOH
TOUKE;

- pelaTh HECIOKHBIC 3a/1au¥ HA NPUMEHEHHE CBSI3H MEXly
MPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMH 9KCTpeMyma

[IpoBenenue npakTHUECKUX
3aHATHH,

3ammTa npaKkTH4eckux pabor.

AHAJIH3 Pe3yJIbTaToB
IPOBE/IEHHUS TIPAKTHYECKHX
pabor.

GYHKIMH, € OJHOH  CTOPOHBL, H  IIPOMEKYTKAMH

3HAKOMOCTOSIHCTBA M HYJISIMH NPOH3BOJIHOM 3TOH PyHKIMH - C

JIPYTOH.

CraThcTKa W Teopus  BeposTHOcTeH. joruka W | [IpoBenenue npakTHYeCKuX
KoMOuHATOpUKA 3aHSTHA.

- OnepupoBarb Ha 0a30BOM YpPOBHE  OCHOBHBIMHM | 3almHTa MpakTHYECKHX pabor.
OMUCATEIIGHEIMEA ~ XapaKTCPUCTHKAMH  HYHCIOBOro Habopa: | AHanM3 pe3yjibTaToB
cpennee apudmerHueckoe, MeauaHa, HauOoIbIlee M | MPOBEICHHS MPAKTHYECKHX

HaMMEHBINEE 3HAYCHHA,

- ornepupoBark Ha 0a30BOM YPOBHE TOHATHSAMH: 4acTOTa H
BEPOATHOCTL COOBITHA, CiydailHblA  BLIDOP, ONBITEL €
PaBHOBO3MOKHBIMH 3I€MEHTaAPHBIMH COOBITHAMM:

- BBIYHCISTE BEPOSTHOCTH COOBITHI Ha OCHOBe IojcyeTa
4UCJId HCXOO0B.

pabor.

TexcToBbIE 3a0a9H

- Pemars HecTOKHBIE TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB,

- @HAIW3INUPOBAThL YCIOBHE 3aJaud, NpPH HEOOXOJAUMOCTH
CTPOMTB JUIsi €€ peLleH’s MAaTEMaTHIECKYIO MOJIENb;

- TOHMMATh MW HCIOJIb30BaTh JUIS PELICHHA  3a/a4H
HHGOPMALIMIO, TIPEJICTABJIEHHYI0 B BHAE TEKCTOBOH H
CHMBOJIbHOM 3amucH, cxeMm, Tabuui, jauarpaMm, rpaHxos,
PHCYHKOB;

- JICICTBOBATH 1O AJITOPUTMY, COJEpIKAlleMyCs B YCIOBHH
3a7auH;

- HCHOJIb30BaTh JOTHYECKHE PacCykKACHHs
KENECTN

- paborate ¢ W30BITOYHBIMM YCIOBHAMH, BbIOMpas H3 BCeH
uHGOpPMALIHK, JaHHbIE, HEOOXOMMBIE JUIS PELICHHA 3a/1a4H;

- OCYIIECTBIIATh HECIOKHBIH nepefop BOIMOXKHBIX PEUICHHUI,
BLIOMpas M3  HHX  ONTUMaNbHOE [0  KPHTCPHAM,
chopMyITHPOBAHHBIM B YCIOBHH;

- aHAJIM3UPOBATH H HHTEPINPETHPOBATE MMOJIYYEHHBIE PelleHHs
B KOHTEKCTE€ VYCIOBHS 3ajJayd, BbIOMparh pelieHus, HE
NPOTHBOPEYANHUE KOHTEKCTY:

- peliarh 3aJa4d Ha PaAcueT CTOMMOCTH IMOKYIOK, YCIYT,
MOEe310K U T.IL.;

- pewarb HeCIOKHbIE 3aauM,
y4acTHEM  BO  BiajcHuH  pupMmoii,
HEIBHKHMOCTBIO;

- peluarh 3aja4d Ha NPOCThIC NMPOUCHTHI (CHCTEMBI CKHIIOK,

ITpyH  pelIcHUHU

CBA3aHHBIE C JIOJICBBIM
TNpeANpHATHEM,

[TpoBesenHe NPaKTHYECKHX
3aHATHH.

3amura npaKTHYecKux pabor.

AHaJIN3 pe3yJIbTaTOB
MPOBEACHHS [TPAKTHYECKHX
paboT.
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KOMHCCHH) M Ha BBIYHCICHHC CJIOXKHBIX [POLCHTOB B
Pa3JIMYHbIX CXEMaX BKJIAJI0B, KPEJUTOB H HITOTEK;

- pelaTh NPaKTHYECKHE 331a4i, Tpedyole HCIONBE30BaAHHS
OTPHIATEILHEIX YHCEJ: HA Olpe/elieHHe TeMIleparyphl, Ha
OIIpEICIICHUE IOJIOKEHUs HA BPEMEHHOH OCH (10 Haluei Ipbl
| TIOCJIE), HA JIBUIKEHHE JICHEKHBIX CPeICTB (MIPHXO0I/pacxom),
Ha onpe/ieeHHe ri1yOHHBI/BBICOTHI H T.11.;

- HCIOJIB30BaTh MOHATHE MacmrTaba s HaXOKACHUSA
pPaccTosHHH W JUIMH Ha KapTaxX, IJIaHaX MECTHOCTH, IMJIaHax
noMelnieHui, BEIKpoHKax, mpH paboTe Ha KOMIBIOTEPE H T.I1.

['eomerpus
- OnepupoBars Ha 0a30BOM ypOBHE TOHSTHAMH: TOYKA,

nmpsMas, IUIOCKOCTE B IIPOCTPAHCTBE. NAPALIENLHOCTE H
NEePNEeHIHKYIAPHOCTE NPAMBIX H MJIOCKOCTEH;

- pacrno3HaBaTh OCHOBHbIE BH/IbI MHOTOIPAHHHMKOB (ITpHA3Ma,
IHpaMH/IA, IPAMOYTOJIBHBIN Mapauienenunen, Kyo);

- u300paxkark u3ydaembie GUIYPBI OT PYKH H ¢ IPHMCHCHHEM
MPOCTBIX HEPTEHKHBIX HHCTPYMEHTOR;

- Jenarb (BBIHOCHBIE) IUIOCKHE HYEpPTEKH M3 PUCYHKOB
MPOCTBIX OOBEMHBIX (PHTYpP: BHI CBEPXY, COOKY, CHH3Y:

- M3BIeKatb  HHQOPMANMIO O  [POCTPAHCTBEHHBIX
reoMeTpHuYecKHX (DHrypax, NpejCTaBlIeHHYIO Ha 4eprekax H
PHCYHKEX;

- npumeHsth Teopemy [ludaropa
3JEMEHTORB CTEPEOMETPHUECKHX (QUTYD;
- HaXO/UTh 0OBEMbI H MUIOINA/A TTOBEPXHOCTEH NpOCTeHIIMX
MHOTOTPAaHHHUKOB C IPUMCHEHHEM (DOPMY.T;

- pacrmo3HaBaThb OCHOBHBIE BHIbl TET BpamleHHA (KOHYC,
HIHHIP, chepa | map);

- HAXO/JHTb 0OBEMBI H IJIOLIAIH MTOBEPXHOCTEH ITPOCTEHININX
MHOTOTPAHHHMKOB H TEJ1 BPAILIIEHHSI C IPUMEHEHHEM (POPMYIL.

[IpH  BbBIYHCJICHHH

[IpoBeacHHE NPAaKTHYCCKAX
3aHATHHN.

3aimTa npakTHueckux pador.
AHanH3 pe3yabTaToB
TPOBE/ICHHS MPAKTHYECKHX
paborT.

BekTophl H KOOP/IMHATHI B IIPOCTPAHCTBE
- OmnepupoBate Ha 0a30BOM YPOBHE NOHSATHEM JCKapTOBLI

KOOPJIHHATHI B TIPOCTPAHCTBE!
- HAXOIWTh KOOpPAHWHATBI BEPUIWH K}’ﬁa H NpAMOYTOIBHOIO
napalieenuneaa

IIpoBeneHne NpakTHYECKUX
3aHATHIA.

3amuTa npakTa4ecknx pador.
AHamM3 pe3yiabTaToB
MIPOBEJICHHS TPAKTHYECKHX
pabor.

3HATH:

D1eMeHThl TEOPHH MHOKECTB H MATECMATHUYCCKOH JIOTHKH

- [IOHATHA: KOHEYHOE MHOYKEeCTBO, IJIEMEHT MHOKECTBa,
MOJIMHOKECTBO, TIepeceyeHue M OObeJIMHEHHE MHOXKECTB,
YHCTOBBIE MHOMKECTBA HA KOOPJIWHATHOH NPAMOWH, OTPE3OK,
MHTEPBAJ;

- TIOHATUA: YTBEP)KICHHE, OTPULAHHE  YTBEPIK/IEHHH,
HCTHHHBIE M JIOKHBIE YTBEPXKICHHSA, [PHYHHA, CIIE/ICTBHE,
4acTHBIA Ciy4yail o01ero yrBepKACHNs, KOHTPIpHMED;

- KakuM o0pa3oM HaxomaTcs nepecevyeHuss U o0beAMHEHHS
JIBYX MHOXECTB, HpPEe/ICTaBIEHHBIX rpaUYeCKH Ha YMCIIOBOMH
PAMON;
- KakuM

o0pa3oM CTPOHTCA Ha YHCIOBOH  npaAMOH

ITporeienne NpakTHUECKUX
3aHATHH.

3anuTa NpakTA4ecKux pador.
AHaju3 pe3yabTaToB
IIPOBEIEHUS [TPAKTHYECKHX
pabor.
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MMO/IMHOKECTBO YHCIIOBOI'O MHOKECTBA, 3a/IlaHHOE
HPOCTEHIITHMHE YCIOBHAMH;

- KaKkpM 00pa3oM pacrno3HaloTcs JIOWKHbIE YTREPK/IECHHUS,
OIMMHMOKH B PACCYKICHHSX, B TOM YHCIE C HCIONb30BAaHHEM
KOHTPIPHMEPOB.

Yuciia ¥ BbIpaKeHHs

- NMOHATHA: LIEJI0€ YHCIO, ACIMMOCTh YHCCI, OOBIKHOBCHHAs
apoOb,  necsitiyHas — ApoOb,  palMOHAIBHOE  HHCIIO,
NPUOTMIKEHHOE 3HAYCHHWE YHCIIA, YACTb, JIOJIS, OTHONIEHHE,
IIPOLEHT. IIOBBIMICHHC M TMOHM)KCHHE Ha 3aJJaHHOE YHCIIO
MPOIEHTOB, MacIITal;

- TMOHATHS:  JIorapu™M  4Mciaa,  TPUIOHOMETpHYECKas
OKPYXHOCTb, TpajyCcHas Mepa yIia, BeJIMYMHA YIIIa,
38/lJaHHOT0 TOYKOH HAa TPHIOHOMETPHYCCKOH OKPYKHOCTH,
CUHYC. KOCHHYC, TAHM€HC M KOTAHIE€HC YIJIOB, HMMEIOMIHX
[IPOH3BONIBHYIO BETMUHHY;

- KaK BBINOJHATH apH(METHYCCKHC NCHCTBHA C LCIBIMH H
pallHOHANIBHBIMH YHCTIAMMU;

- KaK BBINOJIHATL HeCHOXKHbIe peodpa’oBaHusl YHCIOBLIX
BBIPAKCHHH, COJIEPXKAILMX CTENEHH 4Hcesn, JMOO KOpHH M3
quces, oo Jorapu(Mer uucen;

- KaK CpaBHHMBAThL PallHOHATIBHBIC YHCIa MEKIY CODOI;

- KaKk OIIEHHBATh M CPaBHHUBAThL C PAlHOHAILHBIMH YHCIIAMHU
3HAUCHHMS [EJBIX CTeneHed duces, KOpHEH HaTypajlbHO#R
CTeNeHH M3 YHCell, Torapu(MOB UKces B MPOCTHIX Caydasx;

- crnocobbl HW300pakeHUs TOYKAMU HA YHUCIOBOW MNpAMOM
LIEJIbIE H PAllMOHAIbHBIE YHCIIA;

- crmocoOBl HM300paKEHUSI TOYKAMH HA YHCIOBOW NPsIMOIt
Lelple CTeMeHH 4YHCeNl, KOPHH HATYpalbHON CTeneHu WH3
qHcell, Torapu()MbI YHCEN B TPOCTBIX CIIYYastX;

- KaK BBLINOJIHATL HECIOXKHBIC IIpeoOpazoBaHUs LEIBIX H
ApOOHO-pallHOHAIBHLIX OYKBEHHBIX BbIPAKEHHUH;

- KaK BbIpaXaTh B IPOCTEHIIMX CiIydasX M3 paBeHCTBA OJHY
NepeMEeHHYIO Hepes Jpyrue:

- KaK BBIYMCIIATH B IPOCTHIX Cy4asX 3HAYCHUS YUCIIOBBIX H
OYKBEHHBIX  BBID@OKCHHH, OCYIUECTBIISS  HeoOXO/HMBbIe
MO/JICTAaHOBKHU M npeoOpa3oBaHm;

- Kak H300pakarh CXEMaTHYECKH YroJjl, BEIHYHHA KOTOPOIro
BBIPAIKEHA B IPagycax;

- KaK OLEHHBATh 3HAKA CHHYCA, KOCHHYCA, TaHTeHca,
KOTAHT€HCA KOHKPETHBIX YITIOB.

[IpoBejienue npakTHYECKUX
3AHATHH.

3amuTa npakTHYecKux pabor.
Anaim3 pe3yiiLTaToB
MPOBEICHHS MTPAKTHYECKUX
pabor.

YpaBHeHHUS ¥ HCPABEHCTBA

- METOBI PEIICHAA THHEHHBIX YPaBHEHHH H HEPABEHCTB,
KBaJpaTHBIX ypaBHEHHIA;

- METO/1bl pelieHus JorapuMuuecKux ypaBHeHUH Biaa loga
(bx + ¢) = d u npocreiiimmx HepaBeHCTB BHja log, x < d;

- METO/IbI PENIeH s TTOKA3aTeIbHbIX YpaBHeHuil suaa a™'* =d
(rze d MOKHO NPe/ICTABHTD B BH/Ie CTETIEHH C OCHOBAaHHEM a)
1 npocteiinnx HepaseHcTs Buja a*< d (rae d MoxHO
MPeJICTABUTE B BUJIE CTCMICHH ¢ OCHOBAHHEM a);

IIpoBeacHrE TPAKTHHECKHX
3aHATHH.

3auMra NpaKTHYeCKHX padorT.
AHaA3 pe3yabTaToB
NPOBEACHHSI TPAKTHYECKHX
paboT.
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- NpUMEpbl KOpHEH MpOCTEHIIero TPHIOHOMETPHUYECKOIO
ypaBHEHHs BM/la: SIN X =4, cosX —a,tgx =a,ctgx=a,raeca
- Tabnu4Hoe 3HAUEHHE COOTBETCTBYIOMIEH
TPHIOHOMETPHYECKOM (DYHKIIHH,

DOVHKNHHA
- MOHATHA: 3aBHCHMOCTE BEJTHYHH, (QYHKIINS, APTYMEHT H

3HaueHHe QYHKIUH, 001acTh ONpesielieHus H MHOXKECTBO
3Ha4YCHAUH QYHKUMH, rpaduK 3aBHCUMOCTH, rpapHK QyHKIMH,
HyIH (yHKIHH, OPOMEKYTKH 3HAKONOCTOSIHCTRA,
BO3pAcTaHME Ha YHCI0BOM IIPOMEKYTKe, yObIBaHHE Ha
YHCIOBOM ITPOMEXKYTKE, HauboNbIIee U HaHMEHbIIIee
3HaUCHHUE (PYHKLHH HA YUCIOBOM MPOMENKYTKE,
nepuoaudeckas PyHKLUHS, IEPHOI;

- MOHATHA: OpAMas ¥ oOpaTHas IPONOPIHOHATBEHOCTE
JTHHEeHHas, KBajapaTuyHas, jorapupmudeckas u
nokasarenbHas GyHKIUMH, TPUTOHOMETpUYCCKUE (HYHKIIMK;

- rpayukH dieMeHTapHbIX QYHKIMH: npsamMoi 1 o0paTHO#H
HPOINOPLIMOHATILHOCTH, JHHEAHOMN, KBAAPATHYHOM,
nJorapudMudecKoif U mMoKazaTensHON GYHKITHI,
TPUTOHOMETPUYECKHUX (DYHKLMI;

- crocoObI cCOOTHOMECHUS rPAGUKOB MNEMEHTAPHBIX (YHKIIMAN:
npsMoil U 0OpaTHON NPONOPIHOHAILHOCTH, JIHHEHHOM,
KBaJIpaTHYHOIH, JIorapuMHUYECKON H MoKa3aTeNbHOM
(GyHKIMIA, TPHrOHOMETpUYECKHX (YHKIHH ¢ popmynamu,
KOTOPbIMH OHM 3a/1aHbl;

- KaKuM 00pa3oM HaxXoAuThb 1o rpaduky npHOIHIKEHHO
3HAYCHHS ()YHKIHH B 3aJaHHBIX TOUKAX;

- KakuM o0pa3oM omnpeensTh o rpaguky cBoiicTna
GYHKIHH (HYJIH, DIPOMEKYTKH 3HAKONOCTOAHCTBA,
NPOMEKYTKH MOHOTOHHOCTH, HaHOO/IbIIKHE U HAHMEHBLINE
3HAUCHHUS H T.I1.).

- MOCTPOCHUE ICKU30B rpaukoB (yHKLIHH,
YIOBJIETBOPSAIONINX  TPHBEJACHHOMY  Habopy  yCIOBHIA
(IMPOMEKYTKH BO3pacTaHHs/yOBIBaHUS, 3HAYeHHE (QYHKIHH B
3a7]aHHOM TOUKe, TOYKH SKCTPEMYMOB M T.JL.).

[TpoBejieHHe NpakTHHECKHX
3AHATHH.

3ammMra npakTuyeckux padot.

AHanu3 pe3yibTaToB
NPOBEIEHUS TPAKTHUECKHX
paboT.

DIIeMEHTBI MAaTeMaTHYEeCKOr0 aHanu3a

- TOHATHSA: MPOM3BOJHAS (YHKIIMM B TOYKE, KacaTellbHas K
rpaduky QpyHKIHH, IPOH3BOAHAS QYHKIHH;

- KaK OMpeae/sTh 3HAUCHHE NMPOHM3BOAHON (DYHKIMHU B TOUKE
Mo M300PKEHUIO KacaTelbHOH K rpaduky, npoBeiacHHOH B
3TOH TOUKE;

- ¢cnocoOBl pelleHHs  HECNOXKHBIX 3aJa4 Ha TNpHMEHEHHe
CBSI3H MEKIY NPOMEKYTKAMH MOHOTOHHOCTH M TOYKaMH
IKCTpeMyMa (PyHKIMH, C 0/IHOH CTOPOHBI, H IIPOMCKYTKaAMH
3HAKOMOCTOSIHCTBA M HYJISIMH [IPOH3BOJHON 3TOH QYHKIHH - ¢

JPYTOH.

[TpoBeieHHE NPAKTHICCKUX
3aHATHH.

3amMra npaKTHYeCKHX pador.

Anann3 pe3yIbTaroB
IPOBEACHHS PAKTHYECKHX
pabor.
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CrardcTuka
KOMOHHATOpHKA
- OCHOBHBIE OIUCATEIbHBIE XapaKTEPHCTHKH HHCIOBOTO
Habopa: cpeHee apupmeTHUEcKoe, MelHana, Haubomnslee |
HAaUMCHBIIEC 3HAYCHHS;

- TOHSATHSA: 4acTOTa M BEpPOATHOCTh COOBITHS, C/IVYaHHBIH
BHIOOD. OMNBITBI € PaBHOBO3MOMKHBIMH  SJIEMEHTAPHLIMH
COOBITHIMH,

- KaK BBIYHMC/IATh BEPOATHOCTH cOOBITHIf Ha OCHOBE NoOJICYeTa
YHCJla HCXO/I0B.

TEOpHA BEPOSATHOCTEH, JIOI'HKa H

[IpoBeienHe NpaKTHYECKHX
3aHATHH,

3amuTa npakTH4eckux pabor.

AHanus pe3yibTaTon
NIPOBE/ICHHS MPAKTHYECKUX
paboT.

TekcToBbIC 3212491
- crnoco0bl peleHnsl HeC/0KHBIX TEKCTOBBIX 3a/a4y pa3HbIX

THIIOB:

- AHANM3 YCJIOBHA 3aJa4H, NMPH HEOOXOIMMOCTH MOCTPOSHHE
JUIS €@ pelIeHHs MaTEMaTHYECKYHO MO/IelIb;

- JUIS pelieHus 3anadd HHQOpPMAIMIO, MPE/ICTABJICHHYIO B
BHJE TEKCTOBOH M CHMBOJBHOM 3amMcH, cxeM, TabIuIl,
auarpamm, rpauKoB, pUCYHKOB;

- IIYTH ACHCTBHUS 10 &ITOPHTMY, COAEPIKAILEMYCS B YCIOBHH
3aja4M;

- METOJIbl MCIOJIB30BAHMS JIOTHYCCKHX PacCyk/IeHH#H IIpH
pELICHHH 3a1a4H;

- KaK paboTarh ¢ H30BITOUHBIMH YCIIOBUSIMH, BRIOHpas U3 BCEH
uHOpMAaLHH, JaHHble, HeOOXOJUMBbIE /UIA PEIICHHUS 3a1a4H;

- KAk OCYIIECTBIATh HECIOKHBIA nepefop BO3MOMKHBIX
pelleHHi, BBIOMpas M3 HUX ONTUMAIBLHOE [0 KPHTECPHAM,
cOPMYITUPOBAHHBLIM B YCIIOBHH,

- Kak aHaJIu3upoBarb W HHTEPIPETHPOBATH TOJYYCHHbBIC
pellieHHs B KOHTEKCTE YC/IOBHs 3ajlauM, BbIOMpPATh PEIICHHS,
HE MPOTHBOpEUAIlHe KOHTEKCTY:

- cnocoObl pellieHns 3a1a4 Ha pacyieT CTOMMOCTH MOKYIOK,
YCJIYT, TM0€3/0K H T.IL.;

- ¢cnocoObl pemeHHs HECAOXKHBIX 3a/1a4H. CBA3AHHBIX C
JIOJIEBBIM VYAaCTHEM BO BiafeHHH (QUPMOM, TIPEANPHATHEM,
HEJIBHKHMOCTBIO;

- KaK pemiaTh 3a7aud Ha [POCThie HPOLUCHTHI (CHCTEMBI
CKHJI0K, KOMHCCHH) W Ha BBIYHCIIEHHE CJIOAKHBIX IPOIEHTOB B
pa3IMYHbIX CXEMax BKJ1A/I0B, KPEIMTOB H HIIOTEK]
- KaKk pemarb MpaKkTHYECKHE  3a/layH,
HCITO/Ib30BAHUS

OTPHIIATEIbHBIX YHCEN: Ha ONPE/ICJICHHE TEeMIlepaTrypbl, Ha
onpe/ie/ieHHe MOTOKCHHA Ha BPEMEHHOH OCH (10 HAILICH 3pbI
H MOCJIE), Ha JIBHIKEHHE JIEHEKHbIX CPEACTB (IPUX0//pacxo),
Ha orpeseeHHe riyOHHBY/BBICOTHI M T.11.;

- noHsTHe Maciuraba /Ui HaX0KIEHHSA PacCTOSHWHA U JUIHH Ha
KapTax, [IaHaX MECTHOCTH, MIaHaxX NMoMeIeHHH, BhIKpOiKax,
npu paboTe Ha KOMIBIOTEPE M T.11.

Tpedytonme

IIpoBenenne npakTHHECKHX
3aHATHH.

3anMTa NpakTHYECKHX paboT.

AHanu3z pe3yibLTaToB
NPOBEJICHHSA MTPAKTHYECKUX
paboT.

["eomeTpus
- MOHATHS: TOYKa, MpsMas, NJIOCKOCTb B IPOCTPAHCTBE,
NapaanenbHoOCTh M TEPrNeHIUKYISpHOCTh  IPAMBIX  H
TUIOCKOCTEM

- OCHOBHbIE BHIBI MHOIOIpaHHHKOB (npu:sma, nHpaMuaa,

[TpoBeacHHE MPaKTHYCCKUX
3aHATHH.

3ammuTa PaKTHYCCKUX padorT.

AHaM3 pe3yabTaToB
MPOBE/ICHAA NPaKTHYCCKHX
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NPAMOYTOJIbHBIN Napaiesnenunes, Kyo);

- n3o0pakaTh M3y4aeMble (UIYPBl OT PYKH H C IpAMEHEHHEM
MPOCTBIX YEPTEAHBIX HHCTPYMEHTOR,

- mpuMeHeHHe TeopeMbl [ludaropa npu  BbIYHCIEHHUH
HIIEMEHTOB CTEPEOMETPHYECKHX (Hryp:

- (hopmyJibl HAXOKIACHHS 00BEMOB H IUIOIMIAACH MOBEPXHOCTEH
OPOCTEHIITMX MHOTOTPAHHUKOR;

- OCHOBHBIE BH/Ibl TENl BpalleHHs (KOHYC, HHJIMH/P, cepa H
1map);

- dopmymsr  obvemoB M muomafeii  moBepxHOCTEH
MpocTeHIIAX MHOTOTPaHHNUKOB H TEJ1 BPallEHHS.

pabor.

BeKTophl H KOOP/AMHATEL B IPOCTPAHCTBE

- NOHATHA OCKapTOBLIX KOOPIHHAT B NNPOCTPAHCTBE,

= Kak HaxoIHTh KOOpAHHATHI BEPIIHH KyGa H
MPAMOYIOJIBHOTO NTapajuie/ieiuIeaa

IIpoBeieHHe NpaKTHYECKHX
3aHATHH.

JammuTa npaKkTHYeCKHX paboT.
AHAIM3 PE3yJIbTaTOR
NpoBe/IEHHS ITPAKTHYECKHX
pabor.
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