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1. IIACIIOPT PABOYEM IIPOI'PAMMBI OBIIIEOBPA3OBATEJILHON YYEEHOM
JACHUITVIMHBI MATEMATHKA

1.1. O6aacTh NIpUMEHEHHS IPOrPAMMDI:

[Tporpamma  obOmeoOpasoBaTenpHOM — ydeOHOM — mucnummHbl  «MareMmaTukay
IpeJHasHaYeHa U1l WM3YdYeHHs MaTeMaTHKd B NpoQecCHOHANBHBIX  00pa3oBaTeNBHBIX
OpraHM3allKAX, PeAlU3yIOlX 06pa30BaTeIbHYIO MPOrpaMMy CpelHero obmero obpasoBaHus B
Tpeenax OCBOEHHS IMPOrpaMMBI IIOArOTOBKH CIIELHAIMCTOB CPEHETO 3B¢Ha Ha 6ase OCHOBHOTO
o61mero 06pasoBaHms [0 CHENUATLHOCTH TEXHIYECKOTo IMPOGuIIs CPEAHETO NPpodeCCHOHAIBHOTO
obpaszosanus 13.02.11 «Texuudeckas OSKCILTyaTaluss M OOCIY)KMBAHHE OJICKTPUYECKOTO H
3IIEKTPOMEXAHUYECKOTO 000PYAOBAHHS»

1.2. Mecro yueOHO AMCOMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATrOTOBKH CHEHHAJIHCTOB
CpeHero 3BeHa:

VueGHas QUCHUILIMEA « MareMaThKa» ABJIAETCS yIeOHBIM IIPeIMETOM 0053aTEILHOM

npeameTHoit obnactu «Maremaruxa i uHpopmatuka» GI'OC cpennero obumero obpasoBaHusL.
VyeGnas IUCHUILIMHA « MaTeMaTuKa» u3yvaercs B 0611e00pa3oBaTeIbHOM LUKIIE yUeOHOro
mwrana [TTICC3 na 6a3e ocHOBHOrO 06I11ero 06pa3oBaHus 1 ABIsIETCSA MPOQHIBHON

JTUCIUATIIIMHOM.

1.3. Ilean u 3amayn yd4eOHOW MHCHMINIMHBI — TPe6OBAHMA K Ppe3yJbTaTaM OCBOCHHS
yueOHOI THCHHILIMHDI:

[IporpamMmma OpHEHTHPOBaHA Ha JOCTHIKEHHE CIIEAYIONINX LeJiel:

e obecneueHre cHOPMUPOBAHHOCTH IPEACTABICHHM O COL[MANBHBIX, KYJIbTYPHBIX U
UCTOPHUYECKHX (haKTOpax CTAHOBICHUS MATEMaTHKHY;

e obecrneueHue cOpMUPOBAHHOCTH JIOTHYECKOT0, AJITOPUTMHUYECKOTO 17§
MaTEMaTHYECKOr0 MBIIUICHHS;

e ofbecreueHrde CQOPMUPOBAHHOCTH YMEHHH IPUMEHSTH IIONYYCHHBIE 3HAHUA [IpH
pEIeHNH Pa3lIM4YHbIX 3a1a4,

o ofecneueHne CGHOPMHPOBAHHOCTH IPEACTABICHHM O MaTeMaTHKE KaK YacTH
06IIeYeIOBEYECKOM  KYJNBTYpBI, YHHMBEPCAIBHOM H3bIKC HAyKH, I103BOJIAIOMIEM
OIMCHIBATE U H3y4aTh peabHbIE IPOLIECCHI M SBJICHHUS.

I[Tpoduusaius nenell MaTeMaTHIECKOro 00pa3oBaHus OTPAKACTCA Ha BBIOOpE MIPUOPUTETOB B
OpraHu3aluM y4eOHOH JHesTenbHOCTH —oOydarommxcs. JIs TeXHHYECKOTO, COUHMANbHO-
SKOHOMHYECKOro mpodumieil mpodecCHOHaIbHOrO 06pa3oBaHus BbIOOp Liened cMemaeTcs B
IparMaTAyYecKoM HaIpaBIeHWH, IPEeayCMaTPUBAIOIIEM YCUICHHE U PaCIIMPEHAE MPHKIIALHOTO
XapaKTepa H3y4eHHs MaTeMaTHKH, NPEMMYIIECTBEHHOH OPHEHTAlMH Ha AJITOPUTMHAYECKUN
CTHJIb [IO3HABATEIBHON JEATEIbHOCTH.
OcBoeHHe COJepXKaHus y4eOHOM IuCHMIUTMHBI «Maremarnka» o0ecCredrBacT IOCTHKEHHE
CTyIEHTAMH CIEAYIOIIMX Pe3yJIbTATOB:
* JIHIYHOCTHBIX?

— c)OpPMHPOBAHHOCTS IIPEICTABIEHHH O MaTEMATHKE KaK YHUBEPCATILHOM SI3BIKS

HAyKH, CPEJICTBE MOJETUPOBAHHS ABJIEHHH U [POLIECCOB, HACIX M METO/AX MATCMATHKH;

~ [IOHMMAaHMe 3HaYMMOCTH MaTEMAaTHKH 71 HAy4YHO-TEXHUYECKOr o porpecca,

c)OpPMIPOBAHHOCT OTHOLICHHS K MaTEMATHKE KaK K 4acTH 00IIeyeoBeueCcKol

KyJIETYpBI 4€pe3 3HAKOMCTBO C HCTOPHEH pasBUTHA MATEMATHKH, IBOIIOLHIEH

MaTeMaTHUYEeCKUX HaeH;

— pasBHTHE JOTHIECKOTO MBIIUICHHS, IIPOCTPAHCTBEHHOTO BOOOPaXCHHS, AJITOPUTMHYECKON

KyJIBTYphl, KPHTHYHOCTH MBIIUICHAS Ha yYPOBHE, HEOOXOIMMOM  JUId Oymymei

TIPO(bECCHOHATEHOM IESTeNIBHOCTH, U TTPOJOJDKEHHS 00pa30BaHus U caM000pa3oBaHus;

— OBJIaicHHe MAaTeMATHIECKUMH 3HAHUSAMY H YMEHUSAMH, HEOOXOANMBIMH B IIO-

BCEIHEBHOM JKM3HM, VIS OCBOCHHA CMEIKHBIX €CTCCTBCHHO-HAYIHBIX AUCIHIITIHE 1

JMCIMIUIAH PodecCHOHATEHOTO UK, IS MOJIydeH s 00pa3oBatus B 00/IaCTAX,

He TpeOyIoIuX yriiyOIeHHONH MaTeMATHYeCKON IIOArOTOBKH;
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— TOTOBHOCTb U CIOCOOHOCTB K 00pa3oBaHuUIO, B TOM YHCIIE caM0O00pa30BaHHIo,
Ha NPOTSHKEHUM BCEH XU3HK; CO3HATENBHOE OTHOLICHHE K HEIPEPRIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCIIEMIHOM NPodecCHOHANBHOM 1 00IIEeCTBEHHON IeSTeNbHOCTH,
— TOTOBHOCTD M CIIOCOOHOCTh K CAMOCTOATEIBHONH TBOPUECKOH U OTBETCTBEHHOM
JIeSITEIILHOCTH,
— TOTOBHOCTb K KOJUIGKTHBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAaMH B
00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, y4YeOHO-HCCIENOBATENbCKOM, MPOEKTHOH H
IpYyruX BUJAX JEATEIbHOCTH;
— OTHOIIEHHE K NMPODHEeCCHOHANBLHOM AEATETPHOCTH KaK BO3MOYKHOCTH y4YacTHs B DELICHUHU
JIMYHBIX, OOLIECTBEHHEIX, TOCY APCTBEHHBIX, OOIICHAIIMOHAIBHBIX IPOOIeM;

* MeTanpeaMeTHbIX:
~ YMEHHE CaMOCTOATENBHO OIPEAENIATE LEIH AEATENbHOCTH U COCTABNIATD ILIAHBI
IEATEBHOCTH; CaMOCTOSTEIBHO OCYIIECTBIATH, KOHTPOJIHMPOBAaTE H KOPPEKTHPOBATH
EATENILHOCTE, HCIIOJIE30BaTh BCE BO3MOJKHBIE PECYPCHI IS AOCTHXKEHHMs IIOCTaBJICHHBIX
Helnel ¥ peaqu3aiui IUIaHOB JESATEIBHOCTH; BBHIOMpATh YCIEIIHBIE CTPATErHU B PasInYHBIX
CUTYyaIlUsX;
— yMEHHE IIPOJIYKTUBHO OOINATECS B B3aMMOJIEHCTBOBATE B IIPOIIECCE COBMECTHOM
JIEATENBHOCTH, YYATBIBATH [O3WLIMKM JAPYIHX YYAaCTHHKOB IHEATENBHOCTH, 3(P(EKTUBHO
pasperiaTs KOHGQIUKTEI;
— BJajeHUE HaBLIKAMHM II03HaBaTEJIbHOH, Y4eOHO-UCCIENOBATENBCKON M IIPOEKTHOH
JIeATEeNbHOCTH, HABBIKAMH paspellieHuss IMpobieM; CIocoOHOCTE M TOTOBHOCTL K
CaMOCTOATENIHOMY TIOHCKY METOAOB PpELICHHS IMPaKTHYCCKUX 3ada4, IPUMEHEHHUIO
pa3IMYHBIX METOLOB II03HAHHS,
— TrOTOBHOCTH M CIOCOOHOCTL K CaMOCTOSTENBHOM HH(OPMaIOHHO-TI03HABATEILHON
IeSTEeIbHOCTH, BKIIIOYAsd yMEHHE OPUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHMKAX MH(pOpMaluy,
KPUTHYECKHM OLEHMBATh M HHTEPIPETHPOBATH MH(YOPMAIHIO, MOIYyYaeMYIO M3 pasiU4HBIX
HCTOYHHKOB;
— BJIAIEHHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE ACHO, JIOTMYHO U TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHS, UCIOJIB30BATh aJCKBAaTHBIE A3BIKOBEIC CPEICTBA;
— BIIaJicHUE HABBIKAMM II03HABATEIbHON pedICKCHM KaK OCO3HaHHs COBEPIIAEMBIX
NEeWCTBHH U MBICIHUTEBHBIX ITPOLIECCOB, X PE3YJILTATOB M OCHOBAHMM, IPAHHIIL
CBOETO 3HAHUA ¥ HE3HAHUS, HOBBIX ITO3HABATENIBHBIX 3a8/1a4 U CPEACTB JIAUX
JIOCTIDKEHUA,
— eJIeyCTPEMIIEHHOCTD B TIONCKAX ¥ IPUHATHH pellleHHH, cO00pasUTeIbHOCTD 1
MHTYMIHA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX NPEICTABIECHUH; CHOCOOHOCTH BOCIPHHHMATDH
KpacoTy ¥ TapMOHHUIO MUDA;

* [IpeIMEeTHBIX:

Dnemenmsvl meopuu MHONCECHE U MAMEMAMUYECKOU IOZUKUL.

OrnepuposaTh Ha 6a30BOM ypOBHe1 MOHATHUSIMHU: KOHEYHOE MHOECTBO, 3JIEMEHT MHOXECTBA,
[OJMHOXECTBO, IlepecedeHre M OOBEIMHEHHE MHOMKECTB, YHCJIOBBIE MHOXECTBa Ha
KOOPJIMHATHOH IIPSIMOH, OTPE30K, HHTEPBAT,

omepupoBaTh Ha 0a30BOM YypOBHE IIOHATHAMH: YTBEPIKACHHE, OTPHIAHHE YTBEPKICHHA,
WCTHHHBIE ¥ JIOXKHBIE YTBEPKIAEHHMs, I[PHYMHA, CIEJICTBHE, YaCTHBIA ciy4aii oOmiero
YTBEPKACHUA, KOHTPIPUMED;

HAXOIUTh IepeceyeHre W OObeIUHEHHE JBYX MHOXECTB, IIPEICTAaBJIEHHBIX rpaduyecky Ha
YHCIIOBOH NPAMOH;

CTPOMTH Ha YHCIOBOM IpPSAMOH IOJAMHOXXECTBO YMCIOBOrO MHOXECTBA, 3aJaHHOE
IPOCTEHLINMU YCIOBHAMH,

paclo3HaBaTh JIOKHBIE YTBEP)KACHHA, OWIMOKM B PpAacCyXACHHAX, B TOM 4YHCIE C
UCIIOJIB30BaHUEM KOHTPIIPHMEPOB.




Yucna u eviparicenus.

-~ OnepuposaTh Ha 0a30BOM YPOBHE IOHATHAMMU: LIENOE IHCII0, ACTUMOCTD THCEL,
OBBIKHOBEHHAS JPOOb, JECATHYHAS APpOOh, PallHOHAIEHOE YACIIO, IPUOIMKEHHOE 3HAYCHHE
YpCIIa, 9acTh, JOJIA, OTHOLICHHE, IPOIIEHT, IOBBILICHHE ¥ TIOHIKEHHE Ha 3alaHHOE YHCII0
IPOIIEHTOB, MacIITad;

—  omepupoBaTh Ha 6a30BOM yPOBHE IOHATHAMH: JOrapu(M 4nCIIa, TPHTOHOMETPAIECKAs
OKPYKHOCTb, TPa/lyCHas Mepa yrila, BEMMYMHA YIJia, 3aaHHOr0 TOYKOM Ha
TPHTOHOMETPHYECKOM OKPYKHOCTH, CHHYC, KOCHHYC, TAHTC€HC ¥ KOTAHICHC yIIIOB, HMEIOIIIX
[POM3BOJILHYIO BEIMUYNHY;

—  BBUIOJHSATH apu(METHUYCCKHE JEHCTBHUA C IEIBIMUA M PAlMOHATILHBIMA 1ACTIAMH;

—  BBIIOJIHATH HECNIOKHBIE TPeoOpPa30OBaHys YUCIOBBIX BbIPAXKCHHH, CONCPIKAIINX CTCTICHH
wpces, TH00 KOPHHM U3 Yucel, JTU60 Jorapudmbl ynucel;

—  CpaBHHUBATH PALMOHAIBHBIC YKCIIA MEXIY COOOH;

—  OIICHHBATb U CPABHHUBATH C PAIMOHAIBHBIMHA YHCIAMH 3HAYEHHUS LE/IBIX CTENeHeH Jucen,
KOpHEH HATYPATBHOM CTETIEHH U3 YHCE], IOrapiu(pMOB YHCEN B IPOCTBIX CIIydasX;

—  u306paxkaTh TOUKAMHM Ha YHCIIOBOM NPSMOM LieJble U PAllHOHANLHBIE YHCII;

—  u300pakaTh TOYKAMHU Ha YHCJIOBOM NPSMOM Liesble CTEIEHH TUCEN, KOPHU HATYpaJIbHOH
CTEMeHH U3 YHCel, TorapugMbl Yhcel B IPOCTHIX CIIydasX;

_  BBIIONHATH HECOXKHBIE IPeoOPa3oBaHUs [ENBIX U JPOGHO-PALMOHANBHBIX OYKBEHHBIX
BLIPKCHUH;

~  BBIpaXaTh B MPOCTEHIINX CIydasx W3 PABEHCTBA OJHY MEPEMEHHYIO Yepe3 ApYTHe;

—  BBIYHCHATH B IPOCTHIX CIYYaAX 3HAUEHUS THCIIOBBIX 1 OYKBEHHBIX BBIPAKCHHH,
OCYIIECTBIIAA HEOOXOAMMBIE IIOJICTAHOBKH U [PEOOPa30BAHHUS;

~  u306paKaTh CXeMATHYECKH YTOJl, BEIMYMHA KOTOPOTO BRIPAXKEHA B Ipafycax;

—  OlICHHBATh 3HAKH CHHYyCa, KOCHHYCa, TAHICHCA, KOTAHTCHCA KOHKPECTHBIX YIJIOB.

Ypasnenua u nepasencmea

—  Pemnars JMHeiHBIE ypAaBHEHUS ¥ HEPABEHCTBA, KBAZAPATHIC YPABHCHNA;

— pewrarh norapudmudeckue ypapHeHus Buaa logg(bx + ¢) = du npocTeHINe HEPaBEHCTBA
Bujalog, x < d;

~ pelarh [OKa3aTelbHbIC YPAaBHEHHS, BHIA ab**¢ = d(rne d MOXHO TIPEACTABATH B BUAC
CTEIICHH C OCHOBAHKMEM a) H IPOCTeHIne HepaBeHeTBa Buaa a* < d,

(rze d MOXXHO TIPEJICTaBUTh B BH/E CTENIEHH C OCHOBAHHEM a);.

—  IPUBOJMTH HECKOJBKO NPHMEPOB KOPHEH IPOCTEHIIEro TPUrOHOMETPHUCCKOro ypaBHEHH
BHIa: Sinx = a, cosx = a, tgx = a, ctgx = a, Iie a — TabJIU4HOE 3HAYCHHC
COOTBETCTBYIOIIEH TPUIOHOMETPUIECKOH GYHKIMH.

Dyukyuu.

—  OmnepupoBaTh Ha 6a30BOM yPOBHE MOHATHSIMH: 3aBUCHMOCTD BEIMYHH, GyHKIMs, apryMEHT
W 3HaveHme (YHKIHM, 0GIacTh OTPEZENCHMsS H MHOXECTBO 3HAUCHHME (yHKIHH, rpaduk
3aBUCHUMOCTH, Tpaduk G(YHKUMH, HylTH GYHKIHUY, [POMEXYTKA 3HAKOIOCTOAHCTER,
BO3PACTAaHHE HA YHCIIOBOM IPOMEXKYTKE, yObIBAHHE Ha YUCIIOBOM IPOMEKYTKE, HanbobIIee
¥ HauMeHbLIce 3HAderue (YHKIMH HA YHCIOBOM IPOMEXYTKE, MEPHOAUYECKas GyHKIHS,

Nepuoz;
—  omepHpoBaTh Ha 6a30BOM YPOBHE NOHATHAMH: NpsMas H obparHasi IPOHNOPIHOHAIBHOCTE
JIUHeWHas,  KBaIpaTHYHad, norapumuyecKkas M TOKasaTelbHasd GbyHKINH,

TPUTOHOMETPHYECKHE QYHKIIHH;



pacIo3HaBaTh  IpadHKH 3JIEMEHTapHBIX byHKIMHA: IIpSMOH " o0paTHOH
MPOTOPLMOHAIBHOCTH, JIMHEHHOMH, KBAJpPaTMYHOH, JOrapudMUYeCKOd M IOKa3aTelbHOH
dyHKIHME, TPHTOHOMETPUYECKUX (YHKIHI;

COOTHOCHTH I'PapUKH dJIeMEHTAPHBIX GYHKIMH: MpsAMOA U 00paTHON MPONOPIMOHATIBHOCTH,
JTIUHEUHOH, KBaJpaTUYHOM, jorapupMUIECKON H  [OKa3arelbHOH ¢yHKIHH,
TPUTOHOMETPHYECKUX QYHKIHH ¢ GOpMyIIaMu, KOTOPBIMU OHH 3aaHBIL;

HAXOMUTH 10 TpaduKy npuOIIIKEHHO 3HaUEHHs QYHKIMH B 3a[JaHHBIX TOUKAX;

ompenenars Mo Tpabuky CBoicTBA GYHKUUM (HYNH, NPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HaMGOJIBIINE X HAUMEHBIINE 3HAUCHHAS 1 T.IL.);

CTpouTh 5cKH3 rpaduxa QYHKIHH, YIOBIETBOPSIOMIEH IPHBEICHHOMY Habopy YyCIIOBHH
(IpPOMEXKyYTKH BO3pacTaHms / yOBIBaHHA, 3HAYeHHE QYHKIHH B 3a0aHHOM TOYKEe, TOYKU
SKCTPEMYMOB H T.1.).

nemeHmblt MAMEMAMUUECKO20 AHALU3A.

OreprpoBaTh Ha 6a30BOM ypOBHE OHATHAMU: IPOM3BOAHAN (PYHKIMH B TOUKE, KacaTe/bHas
Kk rpaduKy GYHKUHH, IPOU3BONHAS (yHKIMMH;

OIIpeNe/IsTh 3HAUEHHE TMPOM3BONHOM (QYHKIHMHM B TOUKE IO M300PaXCHHMIO KacaTeNbHOU K
rpaduKy, IPOBEACHHOM B 9TOH TOUKE;

pelIaTh HECJIOKHbIE 3a[adl Ha IPUMEHEHAE CBA3H MEX/y IPOMEKYTKAMH MOHOTOHHOCTH U
TOYKAMH KCTpeMyMa GYHKIHH, ¢ OJHOH CTOPOHBI, M IPOMEXYTKAMH 3HAKOTIOCTOSIHCTBA 1
HYNSMH POM3BOAHOM 5TOH QYHKIMM — ¢ APYTOH.

Cmamucmuxa u meopua eeponmuocmeﬁ, JlocuKa u KOM6uuamopul<a.

OnepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMH ONMCATENBHBIMA XapaKTCPHCTHKAMH
qHCIOBOrO Habopa: cpelHee apupMETHYECKOe, MEAHaHa, Hanmbospiilee M HaMMEHBIIEE
3HAYCHUS;
OnepupoBaTh Ha 6a30BOM yPOBHE NOHATUAMHU: YaCTOTa M BEPOSATHOCTE COOBITHSA, CITydalHBIA
BBIOOD, OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHLIMH COOBITHUSIMU;
BBIYHCIIATE BEPOSTHOCTH COOBITHH Ha OCHOBE ITOJICYETA YUC/Ia HCXOIOB.

Texcmosbie 3a0auu.
PelnaTh HECIOXKHBIE TEKCTOBBIC 381a4l Pa3HbBIX TUIIOB;
AHAJIM3MPOBATh YCJIOBHE 3aJa4H, IIpH HEOOXOIMMOCTH CTPOUTh UIs €€ pCIICHHA
MaTEMaTHYECKYIO MOJETD;
[IOHHMaTh ¥ WMCIOJIH30BAaTh Ui PEIICHUs 3aJadd MHPOPMAIUIO, NPEICTABICHHYIO B BHUIC
TEKCTOBOM ¥ CHMBOJIBHOM 3aIlMCH, CXeM, TabJIull, [uarpaMM, TpaQuKoB, pUCYHKOB;
NeCTBOBATH 110 AJITOPUTMY, COAEPIKAIIEMYCS B YCIIOBHH 3a/1a9H;
MCIIOJIH30BATh JIOTHYECKUE pacCy KICHHS IPH PEUICHUH 331391,
paGorars ¢ M30OBITOYHBIMH YCIIOBHAMH, BeIOMpas u3 Bceill HHbOpMalWM, [aHHBIS,
He0oOXOAUMEIE JIJIS pEeLIeHUs 3a/1a4uH;
OCYIIECTBJIATH HECIOXKHBIA I1epebop BO3MOXKHBIX pemeHuii, BEIOUpas U3 HUX ONTHMANBHOE
TI0 KpUTEPUsM, chOPMYIHPOBAHHBIM B YCIIOBUH,
QHAJIM3HPOBATE U MHTEPIPETHPOBATD NOJyUEeHHbIC PEIICHAS B KOHTCKCTE yCIOBUA 3a/1a4H,
BBHIOHpATH pELICHNs, He IPOTHBOpEYallne KOHTEKCTY;
pellaTh 3a/[@ui Ha PacyeT CTOMMOCTH IIOKYIIOK, yCIIYT, OC310K M T.IL;
pelaTh HECJIOXHbIE 3a[adi, CBSA3AHHBIC C JOJEBBIM YYacTHEM BO BIIA/ICHHH bupmoi,
NpPEANPUATHEM, HEABHKHMOCTBIO;
pelnarb 3aa4d Ha NPOCThIC MPOLEHTEL (cuCTeMBI CKHIOK, KOMHCCHHM) U Ha BBIYHCIICHHE
CJIOHBIX TIPOLEHTOB B Pa3IUYHBIX CXeMaxX BKIIAZOB, KPEJIUTOB U UIIOTEK;
pemiars OpaKTHUECKHE 3aladqd, TpeOYIOIME HCIONb30BaHAA OTPHLATC/IBHBIX “IHCCI: Ha
OTpeZieIeHre TEMIIEPATyPhl, Ha ONPEACIICHUE TI0JIOMCHHUS Ha BpeMeHHOM ocH (00 HalIeH dpbl
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOU IV CIUIIINHDI

2.1. O6bem yueOHol AMCHUIIMHBI M BUIbI y4e0H0i paboThI

Buj yue6Hoii paboThI

Ob6vem uacoe

Maxkcuma/ibHas yaeOHasi Harpy3Ka (Bcero) 234 o4
O6s3aTebHAA ayAMTOPHAs! y4eOHAs Harpy3Ka (Bcero) 234
B TOM 4HCIIE:
Teopernueckoe o0yueHue 118
[IPaKTHYECKUE 3aHATHS 116

Hmozosas-ammecmayus-6-gpopme:” IK3AMEH
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3.XAPAKTEPUCTHUKA OCHOBHBIX BUJI0OB YUYEBHO! JEATEJILHOCTH

CTYJIEHTOB

Copnepsxanue 00ydenus

XapaKTepHCTHKA OCHOBHbLIX BH/IOB JefITEILHOCTH CTY/IeHTOB (HA
ypOBHe Y4eOHBIX JeiicTBHIH)

Beenenne

O3HakoMIIEHHE C POJIBIO MATEMAaTHKH B HayKe, TEXHHUKE, IKOHOMUKE,
HWHGOPMAIIMOHHBIX TEXHOJIOTHSX U MPAKTHYECKON NEATEILHOCTH.
O3HakoMJICHHE C IeTISIMU Y 3aila4aMy U3YUEHUS MATEMATHKH [IPU
ocsoennu npodeccuit CIIO u cnenuansnocreit CIIO

AJITEBPA

PasBuTHEe IOHATHS
0 YHuCJIC

Bemonuenne apuMeTHUECKUX ASHCTBUM HaJl YMCIIaMM, COYeTas
YCTHBIC U ITUCHMEHHBIE IPUEMBL

Haxosxnenne npuOIHKEHHBIX 3HaYE€HHUH BENUYUH U [IOIPEITHOCTEH
BBIUUCIIEHH#H (aGCOIOTHOM U OTHOCHTENIPHOM); CPaBHEHUE YHCITOBBIX
BBIpa)KEHHUII.

HaxoxaeHue omuboK B IpeoOpa30BaHUIX W BEIMUCICHUSIX (OTHOCHTCH
KO BCEM MyHKTaM IPOrpaMMbI)

KopHu, creneny,
sorapu(mpl

O3HakOMJICHHE C TIOHSATHEM KOpHS n-H CTENEHH, CBOWCTBAMH
paJMKaJIoB U IIPaBUIaMH CPAaBHEHHUS KOPHEH.

dopMyTUpOBaHKE OIPENENICHIS KOPHA H CBOKCTB KOPHEH.
BrruncieHre U cpaBHEHHE KOPHEH, BBIIOJHECHHUE IPUKHUIKY 3HAUCHAA
KOPHSL.

[Ipeo6pa3zoBaHye YHUCIOBBIX U OYKBEHHBIX BBIPAXCHHUH, COJEPKAIINX
paavKabl.

Brimongenne pacyeToB 1o GopMysiaM, COIEPIKAIIUM PATHKAIIbI,
OCYHIECTBIIsASA HEOOXOAUMBIE TOICTAHOBKH M IPeoOpasoBaHusl.
OnpezienieHne PaBHOCKIBHOCTH BBIPAXKEHUH ¢ paquKanamu. Peenne
HpPpPalMOHAIBHBIX YPaBHEHHH.

O3HaKOMJIEHHE C IIOHSATHEM CTEIIEHH ¢ JCHCTBUTE/ILHBIM IT0KA3aTEJICM.
Haxox/ieHne 3HaYeHHH CTENEHN, HCIIONIb3Ys IIPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3arcHIBaHKE KOPHS /- CTENIEHH B BHJIE CTEIIEHH C JPOOHEIM
IoKazaTesjieM 1 HaoOOpoT.

dopMynEpoBaHie CBOKCTB cTeneHed. Beruucienne creneHei ¢
PaLOHAIBHBIM T0Ka3aTeleM, BBITOTHEHHE IIPUKUIKY 3HAUCHHS
CTENeHH, CpaBHEHHE CTEIICHEH.

I[Ipeo6pa3zoBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAXXCHHH, COACPKAIIUX
CTeTeHH, IPUMEHsIs CBOMCTBA. PellieHne NoKa3aTelbHbIX YPaBHEHHH.
O3HaKOMJICHHE ¢ IIPUMEHEHUEM KOPHEH U CTEIEHEH IIPH BBIYHUCICHUN
cpeaHux, ASeJICHUH OTpE3Ka B «30JIOTOM CEeUCHHH ).
PenennenpukiIaHbIX 3aa4 HA CIOKHbIE TPOLCHTHI

[IpeobpazoBanue
anrebpandecKux
BBIpAXEHUH

BEInONHEHHE Ipeobpa3oBatuii BEIpaXeHUH, IpUMEeHEHHE HopMyIL,
CBSI3AHHBIX CO CBOMCTBAMU CTeTIeHEeH 1 JIorapudMoB.

Ormpesenenue 06/1aCcTH AOMYCTUMBIX 3HAUEHHUH IOrapu(pMUIECcKoro
BBIPa)KSHHUA.

Pemmenue norapupMu4eCKuX ypaBHECHUI

OCHOBbBI TPUTOHOMETPUH

OCHOBHELIE TTIOHATHUS

M3ydenue pa@aHHOro METo/a H3MEPEHHUS YIJIOB BPAICHUS MHUX CBA3K
¢ rpamycHoii Mepoit. M306paskeHue yrioB BpalleHUs Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHEI YTIIa C €r0 PacloIOKEHHEM.
DOpMyIMPOBAHKE ONPEICICHIH TPUTOHOMETPUYCCKNX QYHKIMH 1A
YIJIOB IIOBOPOTA M OCTPHIX YITIOB IPAMOYTOJIBHOTO TPSYTOJIbHAKA U
00BACHEHHE UX B3aHMOCBSI3H
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OcHOBHEIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHUICCKUX TOXKICCTB I

TPUTOHOMETPHYCCKHIE BBIYHCIICHHS 3HAYEHH TPUTOHOMETPUUECKHX QYHKIMI 110 OZHOMA U3
TOXJIECTBA HUX
IIpeobpazoBanusd N3y4enne OCHOBHBIX GOPMYJI TPUTOHOMETPHH: QOPMYJIBI CIIOKEHHS,
MPOCTEUIINX YABOEHH, IpeoOpa3soBaHus CyMMBI TPUTOHOMETPUYECKHUX QyHKIMHA B
TPHUT'OHOMETPHUUECKHX IpOHM3BENCHNE U IIPOU3BEICHUS B CYMMY U IIPUMEHEHHE NIPU
BBIpa)KCHI/Iﬁ BBLIYUCIICHHUH 3HAYCHHA TPHTOHOMETPUUYECKOT'O BBIPAXKCHHUA 1
YIPOILEHHS €ro.
O3HaKoMIIEHHE CO CBOHCTBAMU CHMMCTPHH TOUCK Ha CILI/IHI/I‘IHOﬁ
OKPYKHOCTH M IIPHMEHEHHE HX JUIA BBIBOJIA YOpMYJI IPHBE/CHHUS
IIpocTefimue Pemenue mo ¢popMyiam ¥ TPHTOHOMETPHIECKOMY KPYTy MPOCTEHIIHX
TPUTOHOMETPHHUCCKHUC TPUTIOHOMETPHUYCCKHUX ypaBHeHI/Iﬁ.

YPaBHCHUSA U HepaseHcmed

[IpuMeHeHre OBIMX METOJOB PEIICHH yPaBHEHHUH (IPUBENCHHE K
JTHHERHOMY, KBaJIpaTHOMY, METO/ Pa3NIOXeHHs Ha MHOKHTEIH,
3aMeHbI IIEPEMEHHOM ) [TPU PEIICHHH TPUTOHOMETPHYECKUX
YpaBHEHUH.

VMeHHe OTMEYATh Ha KPyre pelleH s IPOCTEHIIIX
TPHUIOHOMETPUUECKHX HEPABCHCTB

ApKCHUHYC, apKKOCHHYC,
apKTaHTeHC YKCIa

O3HaKOMJICHHE C IOHATHEM 00PaTHBIX TPUTOHOMETPUYECKUX
GbyHKIHH.

W3yueHne onpeesIeHUH apKCUHyca, apkKKOCHHYCa, apKTaHIeHCa
qpcna, opMyIUpOBAHUE UX, H300paXKeHHE Ha €UHIIHOM
OKPYXXHOCTH, IPHMEHEHHE TIPH PELICHUH YPABHECHUH

®YHKINU, UX CBOMICTBA U TPAPUKH

OyHKIMH.
[Tonstue o
HENPEPBIBHOCTH QYHKIMH

O3HaKOMJICHUE C TIOHATHEM TIEPEMEHHOMN, TPIMEPaMHU 3aBHCHMOCTEM
MEXTy IIEPEMEHHBIMH.

O3HaKOMIIEHHE C TIOHATHEM IpaduKa, ONpeIe/ICHHE IPUHAUIE)KHOCTH
Touky rpaduky Gysxuuu. Onpenenenue no Gopmyiie IpocTereH
3aBHCHMOCTH, BHIA ee rpaduka. BeipaxkeHue 1o GopMyIie OaHOM
IEPEMEHHOI uepe3 apyrue.

O3HaKOMJIEHHE ¢ onpeaeieHreM QyHKINH, GOpMyIMPOBaHHE €To.
Haxoxenue 061acTy onpeeNneHus u 06/1acTy 3Ha9eHuH QyHKIMn

CpoiicTBa QyHKIHH.
I'paduueckas
uHTepnpeTalys. [IpumMeps
(GyHKIMOHANIBHBIX
3aBUCHMOCTEH B PEAJIbHBIX
npolueccax 1 SBICHUIX

O3HAKOMJICHHE ¢ IPUMEPaMH (YHKIMOHAIBHBIX 3aBUCHMOCTEH B
peabHBIX MpoNeccax M3 CMEXHbBIX TUCIUIIIHH.

O3HaKOMJIEHHE C JOKa3aTeIbHBIMH PacCyKACHUIMH HEKOTOPBIX
CBOICTB JIMHEHHOM U KBaApaTHIHOM QYHKIMMH, IIPOBEICHAE
HCCIIeJOBAHHS TNHEHHOM, KyCOYHO-TMHERHOH, IpOOHO-TMHEHHON U
KBaJApaTH4IHOM QyHKIMI, HocTpoeHue ux rpadukos. [Toctpoenue u
YTCHHUEC

rpaduxos Qyukiumit. Mccnenopanue QyHxuuu.

CocTapieHue BUIOB GYHKIMHI 110 JAHHOMY YCJIOBHIO, pEIlIeHNe 3a1a4
Ha 3KCTPEMYM.

Brimonsenue npeobpazosanuii rpaduka QyHKIHUH

O6parHbie GyHKIHH

Wsyuenune nonamus 06pamnoti ynxyuu, ONpeeneHne Buia u
nocmpoenue 2paguxa 06pamnoil GyHKyu, Haxodicoenue ee obracmu
onpedenenus u obaacmuy 3navenui. IIpuMeHeHne CBOHCTB
GyHKIMAIPY HCCIIeI0BAHNH YPaBHEHUH U PEIICHNH 33/1a4 Ha
IKCTPEMYM.

O3HaKOMJIEHHE ¢ IIOHATHEM CJIOKHOH QyHKIMHU

CreneHHrle,
II0Ka3aTC/ILHEIC,

Boiuuciiesue 3Ha4eHUA QYHKUMHA 110 3HAYCHUIO apryMCHTa.
Onpe,ueneHne IMOJIOXKCHHUA TOUKH Ha rpa(bmce 110 €€ KoopauHaTaM H
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Jorapu(MUYECKUe U
TPUrOHOMETPHYECKHE
¢yukuu. OOpaTHbIE
TPUTOHOMETPHUYECKHE
byHKIIH

Hao00pOT.

Hcnons30Banre CBOMCTB (DYHKIHMH 171 CpaBHEHMA 3HAUCHUH
cremneHel u JorapumoB.

[TocTpoenue rpaQuKOB CTENEHHBIX 1 JIOTapHPMHUUECKUX QYHKIIHHA.
Pelenne nokasaTeIbHBIX U JOTapU(PMUYECKUX YPABHCHUHN U
HEPaBEHCTB 10 N3BECTHBIM AJINOPUTMaM.

O3HAaKOMJIEHHE C IOHSTHEM HEIPEPBIBHOM NePHOINYECKOH QyHKINH,
¢opMyEpoBaHKe CBOHCTB CHHYCA M KOCHHYCA, IOCTPOCHHE
nxrpadukos.

O3HaKOMJIEHHE C TIOHATHEM TapMOHHYECKUX KoJIeOaHMH 1 IIpUMepamMu
rapMOHHYECKHX KoyeGanuil [UIs OIIMCAHHUS IIPOIIECCOB B (PU3HKE U
Opyrux obIacTax 3HAHHUA.

O3HaKOMJIEHHE C IIOHATHEM Pa3pbIBHOU IepHoanydecKol QyHKImy,
¢dopMyupoBaHKe CBOMCTB TaHI€HCA H KOTAHIEHCA, IIOCTPOCHHUE UX
rpa¢uKoB.

[Ipumenenne cBOUCTB GYHKIHUM UIS CPABHEHUS 3HAUCHUH
TPUIOHOMETPUYECKHX (QYHKIHMH, pEIEeH s TPUTOHOMETPHIECKUX
ypaBHEHHUH.

Iocmpoenue 2papurxoe 06pamubvx MPULOHOMEMPULECKUX PYHKYUU U
onpedenenue no epaQuKam ux c60UcCms.

Brmonnenue nmpeobpazoBanus rpagukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TTocnenoBaTeLHOCTH

O3HaKOMJIEHHE C TIOHATHEM YHCIIOBOH IIOCIEN0BATEIBHOCTH,
criocobaMu ee 3aaHHNs, BEIYUCICHUAMH €€ YICHOB.
O3HakxomiieHue ¢ NOHAMUeM npedena nociedosameibHOCmuy.
O3HaKOMJIEHHE C BBIYUCIIEHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO
pAa Ha IpUMepE BBIYHUCIEHUS CYMMBI OECKOHEYIHO YORIBAIOIIEH
r€OMETPHUUYECKOM IIPOrpecCu.

Pemenue 3a1a4 Ha MpuMeHeHHe POPMYJIIBI CYMMBI OECKOHEYHO
yOBIBAIOIIEH r€OMETPHUECKOM IPOrPECCHH

[IpousBoanas u ee
IIPUMEHEHUE

O3HaKOMJICHHE C OHATHUEM IIPOU3BOIHOM.

Wsyuenne u GOpMyIUPOBAHUE €€ MEXAHUYECKOTO U TEOMETPHUIECKOTO
CMBICTIA, U3yUYeHHe aJITOPUTMA BBIYUCIIEHHS IPOM3BOAHOMN Ha IIpUMEpe
BBIUHCIIEHHUA MITHOBEHHOM CKOPOCTH ¥ YIJI0BOro Ko3dhHLIueHTa
KacaTelbHOM.

CocTaBneHrie ypaBHEHHUS KacaTelbHOH B 001IEM BHJIE.

VeBoenue npasui uddepeHupoBanns, TaOIMIEI IPOU3BOAHBIX
3JIeMEHTAPHEIX QyHKIHM#H, puMeHerHue i AudhepeHIIHPOBaHUL
byHKuMii, COCTaBICHUs ypaBHEHHUS KacaTebHOM.

M3yuenue TeopeM O CBS3M CBOMCTB QYHKUHMHM M IPOU3BOIHOM,
dopmMynHpOBKa HX.

ITpoBeeHHE ¢ MOMOLIBIO IPOU3BOJHON HCCIIENOBAHMA QYHKIMH,
3aJaHHOH (QopMyIoH.

VcTaHoBIEHHE CBA3K CBOUCTB (PYHKIIMHU M IIPOM3BOJHOM 10 X
rpadukam.

[TpuMeHenHe TPOU3BOAHOM 11 pellieH A 3a/a4 Ha HaXOXKACHUES
HauOOJIBIIEr0, HAMMEHBIIIEr0 3HAYCHHS M Ha HaXOXKICHHE DKCTPEMyMa

[lepBooOpa3nas
¥ MHTErpai

O3HaKOMJICHHE C TOHATUEM HHTErpaia i IepBooOpa3HOH.
V3ydenune npaBuiia BEIYUCICHHS 1epPBOOOPa3HOH B TEOPEMBI
Hprotona— JleiiOuuua.

Pemenne 3a71a4 Ha CBs3b MEpBOOOPA3HO U €¢ IPOU3BOIHOM,
BBIUKCJICHHE NIEPBOOOpasHON Uil JaHHON QyHKIMH.
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Pelnenue 3a1a4 Ha IIPUMEHEHIE HHTETpaa Il BEIYHCICHHA
GU3MUECKUX BENMYKH U IUIOMAEH

YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHHS U CHCTEMBI
ypaBHEHHII.
HepaBeHcTBa ¥ CHCTEMBI
HEPaBEHCTB C ABYMs
IEPEMEHHBIMHU

OsnakoMiieHHe ¢ IPOCTSHINMMHY CBEICHUAMH O KOPHAX
anreGpanyeckux ypaBHEHHH, IOHATHAMHY HCCIIENOBAHMS YPABHCHUH U
CHCTEM YpaBHEHHUH.

WsydeHue TeOpUH PaBHOCUILHOCTH YPABHEHHH ¥ €€ IIPHMEHEHHS.
[ToBTOpEHNME 3aIUCH PELICHHUs CTAHAAPTHBIX YPaBHEHHUH, IPHEMOB
IpeoOpa3zoBaHus ypaBHEHHH AT CBEACHHS K CTAHIAPTHOMY
YpaBHEHHIO.

Pemnenue panpioHaIbHBIX, HPPALMOHAIBHEIX, [T0KA3aTEIbHBIX U
TPUTOHOMETPUYECCKUX YPABHEHMH U CHCTEM.

Hcnons3oBanue CBOUCTB U rpadukoB GyHKIUH UL peIIeHUs
ypaBHeHu#. [ToBTOpeHHE OCHOBHBIX [IPUEMOB PEILICHUS CHCTEM.
Pemenue ypaBHEHUH ¢ IPUMEHECHHEM BCeX NPHEMOB (Pa3JIoKEHHs Ha
MHOKHTEJIM, BBEICHUS HOBBIX HEU3BECTHEIX, ITOJICTAHOBKH,
rpaduyeckoro MeToza).

Pemenne CHCTEM YpaBHEHHUM C IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
OsHakoMJIeHHE ¢ OOIUMH BOIIPOCAaMH pELCHH HEPABEHCTB M
HCIIOJIB30BAHUE CBOMCTB U rpadMKoB GYHKIHUH IpU pelleHHH
HEpaBEeHCTB.

PellieHre HEPaBEHCTB M CHCTEM HEPABEHCTB ¢ IIPHMCHCHUEM
PasJIMYHBIX CIIOCOOO0B.

[IprMeHeHrEe MaTEMaTHYECKUX METOJOB UL PELICHHS
COJlepKATEeBHBIX 3a/1a4 U3 Pa3INYHbIX 00J1acTedl HAyKH U IPAKTHKH.
WuTepnpeTrpoBanie pe3yIbTaToB ¢ YYETOM PEAbHBIX OrpaHUYCHHHN

3JIEMEHTHI KOMBUHATOPUKH, TEOPUM BEPOSITHOCTEN U CTATUCTUKH

OCHOBHBIC IOHATHSA
KOMOHHATOPHUKH

M3y4enune npasuiia KOMOHMHATOPHKH B NPUMEHEHHE TIPH PELICHAH
KOMOHMHATOPHBIX 3aJaY.

Pemmenre KOMOMHATOPHBIX 337184 METOAOM Iepebopa U 110 IpaBUITy
YMHOKCHHSL.

O3HaKoOMJIEHHE ¢ TIOHATHAMH KOMOMHATOPUKH: Pa3MEIICHUAMH,
COUETAaHMAMH, IIEPECTAaHOBKaMH U (OpMyJIaMH Ul UX BEIYHCIICHUSL.
O6pacHenne U puMeHeHre GOPMYIT U1 BEIYUCIICHUS PasMELICHUH,
HepeCcTaHOBOK U COUSTaHMM IIPH PEIICHUH 3a1aY.

Osnakomenne ¢ GuaoMoM HeroToHa u TpeyronpHukoM Ilackans.
Pelenne npakTHYECKUX 3124 C UCIIOIBb30BaHUEM IIOHATHH U MPaBHII
KOMOHWHATOPHKHI

DJIeMeHTHI TEOPUH
BEpOSITHOCTEN

I/IsyquHe KJIACCHYECKOI'0 ONpeaeIeHUS BEPOSITHOCTH, CBOHCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMOTpeHHE IPHMEPOB BBHIYUCIICHUS BEPOATHOCTEH. Peluenune 3anay
Ha BBIYHCJICHHE BEPOSTHOCTEN COOBITUI

[IpencraBnenune JaHHBIX
(Tabmunml, JUarpamMMel,
rpaduxy)

O3HaKOMIIEHHE C TIPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX
XapaKTepUCTHKaMHU.

Pemenue npakTHYECKUX 3a/{ad Ha 00pabOTKy YHCIIOBBIX TaHHBIX,
BEIYHCJICHHE UX XapaKTEPHCTUK

I'EOMETPUA

[TpstMbie U MIIIOCKOCTH
B [IPOCTPAHCTBE

@opMyIHpOBKa U IPUBE/ICHUE JOKA3aTEILCTB IIPH3HAKOB
B3aMMHOIOPACITOJIOKEHHUsI IPSIMBIX M INIOCKOCTER. PacriosHaBaHue Ha
YepTEKaxX ¥ MOJENAX Pa3iIHbIX CIy4acB B3aUMHOTO PacIlOIOKCHHA
IPAMBIX ¥ IUIOCKOCTeH, apryMEHTHPOBAHUE CBOMX CYIKICHUH.
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dopMynupoBaHHE ONpeEIeHIH, IPH3HAKOB U CBONCTB
HapaJUIeTbHBIX U NEPIEHIUKYIAPHBIX IUIOCKOCTEN, ABYTPAHHBIX U
NMUHENHBIX YTJIOB.

BeimoHeHHE TOCTPOEHHS YIJIOB MEXIY NPSAMBIMM, NPAMOH U
IIOCKOCTRIO, MEXKIY IUIOCKOCTSIMU IO OTIMCAHMIO U PACIIO3HABaHUE UX
Ha MOJAETIAX.

[MpuMeHeHNe TPU3HAKOB U CBOMCTB PaCIIOIOKEH S IPAMBIX H
IUTOCKOCTEH IPH PELICHUH 3a/1a4.

N3o0paxxeHne Ha pUCYHKaX ¥ KOHCTPYHPOBAHHE HA MOJETIAX
HEPHEHINKYIIAPOB ¥ HAKJIOHHBIX K IIOCKOCTH, IPAMBIX,
HapaJUIENBHbIX TUIOCKOCTEH, YIII0B MEXIY MPAMOH B INIOCKOCTBIO U
000CHOBaHUE TIOCTPOCHUS.

Perenye 3a1a4 Ha BEIYUCIICHHE TEOMETPHUYECKUX BEINIMH.
OmnucriBaHyue PacCTOSIHUS OT TOUKH JIO IJIOCKOCTH, OT IPAMOH J10
IUIOCKOCTH, MEXKAY ITOCKOCTSAMH, MEXy CKPEIHBAIOLIMMHCS
TPSMBIMH,

MEXIY IIPOU3BOJIBHBIMU (UI'YPaMH B IPOCTPAHCTBE.
dopMyIHpOBaHUE U JOKA3BIBAHME OCHOBHBIX TEOPEM O PACCTOAHMAX
(TeopeM CyIIECTBOBAHHS, CBOMCTBA).

N300pakeHne Ha YepTexax 1 MONEIIX PacCTOAHNA ¥ 000CHOBaHUE
cBoux cyxneHuit. Onpesie/ICcHAE U BBIYMCIIEHUE PACCTOSHHUHA B
npocrpancTse. [IpuMenenne GopMyn u TEOpPEM INIAHAMETPHHA UL
pelieHus 3a1ad.

O3HaKOMIJIEHHE C TTIOHATHEM [IapaJlIEILHOr0 IPOCKTHPOBAHUS U €T0
cBoiicTBaMu. PopMyIUPOGaHUE Meopembl 0 NIOWAOU OPMOZOHANLHOU
NPOEKYUU MHO20Y20NbHUKA.

[IpuMeHeHHe TeOpuH I 000CHOBAHMSA OCTPOSHHH U BEIYUCIICHUH.
ApryMeHTUpOBaHHE CBOUX CYXICHHH O B3aUMHOM PacIONIOXKEHHH
IPOCTPAHCTBEHHBIX PUTYD

MHororpaHHuKu

Omnucanue ¥ XapakTepUCTHKA Pa3IMIHBIX BHIOB MHOIOTPAHHHUKOB,
[IepEUHCIICHHE X 3JIEMEHTOB H CBOHCTB.

H300paxkeHre MHOTOTPAHHUKOB ¥ BBIIIOJIHEHHE IOCTPOCHUS Ha
N300paKCHUIX U MOAENIX MHOTOTPaHHHKOB.

Boruncrienue JTHHEHHBIX SJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHAIX
KOH(UTypaIMsx, apryMEHTHPOBAaHUE CBOMX CYIKICHHUM.
XapakTepHCTHKA U M300paXKeHHE CEYCHHs], PA36ePmKU
MHO202DAHHUKO08, BEIMHCIIEHUE IIJIOIAIeH IIOBEPXHOCTEH.
ITocTpoenne mpocTeHuxK cedeHnit Kyba, MpU3Mbl, THPAaMHUIBL.
IMpumenenue HaKTOB ¥ CBENCHUH U3 IIAHUMETPHH.
O3naxoMiIeHHE ¢ BUIAMU CHMMETPHI B IPOCTPAHCTBE,
popMyTUpOBaHIe ONpeAeIeHHH H CBOHCTB. XapaKTepHCTHKA
CHMMETPHH TeJl BpallleH!sl 1 MHOTOTPaHHUKOB.

[IprMeHEHE CBOMCTB CHMMETPUH NP PELICHUH 3a/1a4Y.
Vicnonp3osanue nNpruoOpeTeHHBIX 3HAHUH I HCCIIENOBaHK 1
MOJIEIHPOBAHHUS HECIOKHBIX 3a1a4.

N3o6pakeHne OCHOBHBIX MHOTOTPaHHHKOB H BBIIOJIHEHHE PHCYHKOB
IO YCTIOBHSM 3a/a4

Tena u MOBEPXHOCTH
BparieHus

O3HaKOMJICHHE C BUJAMH TeJI BpalleHus, GopMyIMpoBanue ux
OIIpeleneHUN U CBOUCTB.

POpMY/IHPOBAHHE TCOPEM O CEYECHHH LIapa INIOCKOCTHIO H IIJIOCKOCTH,
KacaTeapHOU K chepe.

XapakTepHCTHKa M H300paXEHUE TEJl BpallleHNs, UX Pa3BEPTKH,
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CEeYCHHSI.

Pemrenue 3a1au Ha IOCTPOCHUE CEYEHUH, BEIYUCICHUE IJIHH,
paccTosIHui, yrios, miowmasei. [Iposenenue noxasaTerbHBIX
paccyKIeHU IpH PEIIeHNH 3a1ad.

[IpuMeHeH#e CBOUCTB CHMMETPHH IIPH PEIICHUH 3a1a4 Ha TeNa
BpALLCHUs, KOMOMHAITHIO Tel.

HM306pakeHne OCHOBHBIX KPYTJIBIX TEJI U BEIIOJHEHHE PHCYHKA 110
YCIIOBHIO 3a/1a9H

MSMepeHHH B Ir¢OMETPpUHN

O3HaKOMJIEHHE ¢ TIOHATHAMH ILIOMAIM 1 00beMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenne 3a/1a4 Ha BBIYKUCIICHKE IUIOMAnel IIIOCKUX QUryp ¢
IPUMEHEHHEM COOTBETCTBYIOUIHX GopMyI U HAKTOB U3 IIAHUMETPHH.
W3ydeHre TEOPEM O BEIMUCICHUH 00beMOB [IPOCTPAHCTBEHHBIX TET,
pelleHye 3a1a4 Ha NpUMeHeHHEe GOPMYJT BEIYHCICHUS 00HEMOB.
Vzyuenue GopMys1 st BRIMHCISHUS IIOLIANeH OBEPXHOCTEH
MHOTOTPaHHUKOB U TEJI BpaIllCHHS.

O3HaKOMJICHHE C METOOM BBEIYMCIICHUS IUIOIIAN IIOBEPXHOCTH
cdepsrl.

Perrenue 3a1a4y Ha BEIYMCICHUE IUIOLIAAEH IIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KOOplII/IHaTBI 1 BCKTOPBI

O3HaKoMJICHHE C ITOHITHEM BeKTOpa. M3ydeHne nekapToBOM CHCTEMBI
KOOPIMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE 110 3aJaHHBIM KOOpAXHATAM
TOYEK U IUIOCKOCTEH, HAXOXKIEHHUE KOOPAUHAT TOUEK.

Haxoxnenune ypaBHEHUH OKPYKHOCTH, CHEpEI, IJIOCKOCTH.
Brruncnenne pacCTOSHUN MEXIY TOYKAMH.

HW3yuenne cBOMCTB BEKTOPHBIX BEIIMYUH, IIPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHUII HAX 0K ICHUS
KOOpIHMHAT BEKTOPa B IPOCTPAHCTBE, IPABHII JICHCTBUH ¢ BEKTOpaMH,
3aJaHHBIMH KOOPIUHATaMH.

[IpuMeHeH e TEOPUH [IPH PEILCHUH 33434 Ha JICHCTBUSA C BEKTOPaMH.
M3y4eHne CKaJIIPHOTO IIPOU3BECHHIS BEKTOPOB, BEKTOPHOTO
yPaBHEHHS MPSIMOH M IIOCKOCTH. [IpuMeHeHne TeOPHH IIPH PELICHUH
3a71a4 Ha JIeHCTBHA C BEKTOpaMH, KOOPIUHATHBIA METOJ, IPUMEHEHHE
BEKTOPOB JIJIsI BBIUUCJICHUS BEIMYUH YITIOB ¥ PACCTOSHUIA.
O3HaKOMIJICHHE C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMMHOM PAaCIIOJIOKESHUH MIPSAMBIX U INIOCKOCTEH ¢ HCIIONIBE30BaHIUEM
BEKTOPOB
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4. YCJIOBHS PEAJIN3AIIAN YYEBHOMN JUCITAILINHEI

4.1. TpeGoBaHus K MUHHMAJILHOMY MaTepUaJbHO-TEXHHYECKOMY 00ecedeHHI0
OcBoeHHE IIPOrpaMMBbI yueOHOM JUCIUIIIHHB! «MaTeMaTHKay MPEAroaracT Halnque
yuaeGHOro KaGHHETa, B KOTOPOM MMEETCs BO3MOXKHOCTh 06ecTIeunTh 00ydaromumMest CBOOOAHBIH
gocTyI B IHTepHET BO BpeMs y4eOHOTO 3aHATHA U B IEPHOJ BHEYYEOHOH AeATEIEHOCTH.

[MoMemenne KabuHETa JODKHO ObITh OCHALIEHO THIIOBBIM 000PYIOBAHHEM, B TOM
quciIe CeNHATM3UPOBAHHOM YuebHOH Mebenblo U cpecTBaMH 00yUeHH s, JOCTATOUHBIMU IS
BBIIIOJHEHHS TPeOOBAHUI K YPOBHIO IIOATOTOBKH 00YYarOIAXCA.

B xaGuneTe JOKHO OBITh MYyJIbTHMeUHOE 000PyNOBaHHME, IIOCPEACTBOM KOTOPOrO
Y4aCTHHKE 06Pa30BaTeNBHOTO POLECCa MOTYT IPOCMATPHBATE BU3YATbHYIO HHPOPMALHIO [0
MaTeMaTHKe, CO3/aBaTh MPE3eHTAIMH, BUICOMATEPHaIIbl, UHbIE JOKYMEHTEL

B cocTaB y4eOHO-METOAMUECKOrO ¥ MATEPHANBHO-TEXHUIECKOTO 00eCICYEHHS
IporpaMMel y4eGHOM IUCUUILUTHHBL «MaTeMaTHKa» BXOJIAT:

MHOTO(QYHKIIHOHAIBHEL KOMIUTEKC IPENIOaBaTells;

HaJISIHBIE T0CO6Hs (KOMIUIEKTHI y4eOHbBIX TaOHI, IJIaKaToB, IOPTPETOB BBIIAIOIIHXCS
YUEHBIX-MaTeMaTHKOB U JIp.);

HH(POPMAIMOHHO-KOMMYHHKATHBHBIC CPE/ICTBA;

3KpaHHO-3BYKOBbIE TOCOOHS;

KOMILIEKT TEXHHYECKOH IOKYMEHTAIWH, B TOM YHCJIe IIaCIIOPTa Ha CPEACTBa 00yIeHHS,
HHCTPYKIHH 110 KX UCIIOIb30BAHUIO M TEXHHKE GE30I1aCHOCTH.

4.2. UadopmanuonHoe obecrieieHue 00yeHus
IlepeyeHs peKOMEHIyeMbIX y4eOHBIX H3IAHMH, AONOJHUTEILHOM JTUTEPATYPBL:

OcHOBHBIE HCTOYHHUKH

1. Anre6pa u Havana MaTeMaTHdeckoro aHanmusa: 10 kmacc: yueGHuK A
061meo6pa3oBaTebHbIX OpraHu3anuil: 6a30BbIH B yIIIyOJICHHBIA yPOBHH
/C.M.Huxosckui (7 ap.). — u3n.3-e. — Mocksa: [Ipocsemenue, 2016. — 431 c.: wr. —
(®T'OC) (MI'Y - ukone) (MaremaTuka:anredpa u Hayaia MaTeMaTHIECKOro aHalu3a,
reomerpus). — bubmmorp.:c.428.- ISBN 978-5-09-037912-0.

2. Aure6pa u Hauana MaTeMaTiyeckoro aanmusa: 10 — 11 kaccsr: y4eOHUK VIS
0611e06pa3soBaTeNbHBIX Opranu3aluii: 6a3oBblil u yriay6nennsii yposau /IILA.Amumos
(v mp.). — m3;.3-e. — Mocksa: IIpocsemmenue, 2017, - 463 c.: ui. — (PT'OC)
(Maremaruka:anrebpa U Hadana MaTeMaTHIECKOTO aHau3a, reoMeTpus). —LIpean. ykas.
¢ 460. ISBN 978-5-09-045929-7..

3. Tloropenos A. B. T'eomerpust: 10 - 11 xiaccs! : yueOnuK 1uIst 0011€00pa3oBaTebHBIX
opraHm3auuii: 6a3osblii ¥ mpoduIbHEIHA yposHH / A. B. Tloropenos .— 13-e u31. —
Mocksa : [Ipoceemenue, 2014 .— 175 c. : w1 — bubmuorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

4. MareMaTuka : y4e. s yuaIuxcs yupexaesuit cpe. npod. obpasosanus / A. I'.
Jlyxaukus. - M. : TDOTAP-Menua, 2014. - 320 c. - ISBN 978-5-9704-3094-1.

I[OHOHHI/ITCHBHBIG HCTOYHHKH:

1. Bammakos M.Y. MaTtemaruka: yaeOHHK JUIS HAYAIBHOTO U cpex.npod. obpasoBanus./
M.H. Bammakos. - - 9-e u3f. crep. — M.: Akagemus, 2014 — 251 c¢. wit.-
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(Ilpodeccuonansroe obpazoBanue. O6meoOpazoBaTenpHble JUCIUIIHMHEL)ISBN 978-5-
4468-0742-0.

bammaxos, M.H. Matemaruka. 3anaunuk: ydeOHOe ocoOue sl Ha4YallbHOTO
npoheccHOHANBHOTO U cpeliHero npodeccronanbaoro oopasosanus / M. 1. bammakos
— 4-e u3z., crep. — Mocksa :Akagemus, 2014 — 414 c. : un., Tabi. —
(TIpodeccuonansroe oGpasoBanue.O6ImeoOpazoBaTebHble TUCIMILTMEEY) .— ISBN
978-5-4468-0722-2.

Anre6pa 1 Hayaza MaTeMaTHeckoro aHamusa. 10-11 kmacel: yueGHUK st
06pa3oBaTebHBIX OPraHK3alliii ¢ IPHIOKEHHEM Ha SIIEKTPOHHOM HocuTene. ITo pex.
Komnmoroposa A.H., 22-¢ uzzx. — M.: IIpocsemmenue, 2016. — 384 ¢.,ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

MaTeMaTHKa B IpUMepax U 3aj1ayax s noAroToBku k EI'D u noctymuienuio 8 BY3: V.
noc./J1.T.Slumenes, 2-e usm., foi. - M.: Bysosckuit yuebunk, HUI] MHOPA-M, 2016. -
336 c.: 60x90 1/16 (TTepemnér) ISBN 978-5-9558-0401-9

Marematuka: yuebuuk / A.A. Jlagass. — 3-e usa., uenp.u jon. — M.: AHOPA ~ M, 2017,
— 544 ¢. — (Cpennee npodeccronansHoe obpasosanue). ISBN 978-5-16-012592-3 (print)
ISBN 978-5-16-102338-9 (online)

WuTepHeT-pecypesl:

1.

www.fcior.edu.ru (MadopMalMoHHEIE, TPEHHPOBOYHBIC ¥ KOHTPOIBHBIE MATEPHAIIBI).

2. www.school-collection.edu.ru(Exunast KOMIeKIUs THGPOBHIX 00pa3oBaTEIbHbIX

pecypcoB).

http://www.studentlibrary.ru/2nexrpouno-bubnuoreunas Cucrema«KoHCYIbTaHT
Crynenrtay.

http://www.biblio-online.ru/2eKTpoOHHO-OMOINOTEYHAS CHCTEMA.

http://znanium.con/DIeKTPOHHO-OUOINOTEUHAS CUCTEMA.

hitp://www.iprbookshop.ru/ DeKTpoHHO-OUOIHOTEUHAs CHCTEMA.
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5. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHHA YYEBFHOM

JTVCIUILINHBI

KoHTpo/ibu 0leHKa pe3yIbTaToB OCBOCHHS yaeOHOM MUCIHUILIHHEI OCYILECTBIIACTCS
IIPENOIABaTENIEM B IIPOIIECCEe IPOBEICHNS IIPAKTHUECKUX 3aHATHH, TECTHPOBAHMS, a TAKKE

BBIIIOJIHCHHUA O6y‘—IaIOI_HI/IMI/ICH HHIUBUAYAJIbHBIX 3anaHm71, HCCIIeJOBaHUH.

PesyabTarsl 00yyeHus
(ocBOeHHbIE yMEHHSI, yCBOCHHbIE SHAHHUS)

DopMbBI M METOABI
KOHTPOJIA H
OLICHKH
pe3yJIbTATOB
o0ydeHus

Dnemennol meopuu MHOMCECHE U MAMEMAMUHECKOU 102UKU.

OnepupoBath Ha 6a30BOM YpOBHE MOHITHIMH: KOHEYHOE MHOKECTBO,
5JIEMEHT MHOXKECTBA, MOJMHOXXECTBO, IepecedeHre M 0O0beIHHEHHE
MHOXECTB, YHCJIOBBIE MHOXKECTBA Ha KOOPJMHATHON MPSIMOH, OTPE30K,
HHTEpBAJ;

omepupoBaTh Ha 0a30BOM YPOBHE IIOHATHAMH: YTBEPXKICHHUE,
OTpHMLAHME YTBEPXKIEHUS, HCTUHHBIE H JIOXKHBIE YTBEPXKICHUS,

IpUYMHA, CICACTBHE, YACTHBIH ciydali oOLIEro yTBEpXKACHHS,
KOHTPIPUMED;
HaXOMUTh IlepeceueHHe W  OOBEAMHEHHME JBYX  MHOXCCTB,

IpeJICTaBICHHBIX IpaQHUEeCKH Ha YACIIOBOM MIPAMOH;

CTPOHTH Ha YHCIOBOH IPAMOMH IOAMHOXECTBO YHCIOBOIO MHOXKECTBA,
3a[laHHOE IIPOCTEHIINMY YCIOBUIMH,

pacrio3HaBaTh JIOKHBIE YTBEPXKIEHHA, OMIMOKM B DAcCyXICHHSX, B
TOM YHCIIE ¢ UCIIOIB30BAHUEM KOHTPIIPHMEDPOB.

Yucna u evipasxcenun.

—  OmnepupoBaTb Ha 6a30BOM YPOBHE [TOHATHAMHE: LIEJIOC YUCIIO,

IETIMMOCTD Yucel, 0OLIKHOBEHHAS qpo0h, AeCATHYHAs ApoOk,
PAIMOHATBEHOE YHCTIO, IPHOMMKEHHOE 3HAUEHHE YHCIIa, YacTh, 0,
OTHOILIEHHE, IIPOLEHT, IIOBBILIIEHHE H IOHMKCHHE Ha 3aJaHHOE YHCIIO
IPOLIEHTOB, MacIITad;

—  omepupoBaTh Ha 6a30BOM ypOBHE IOHATHAMH: JorapudM uucia,
TPHTOHOMETPHYECKasi OKPYIKHOCTh, FPayCHas Mepa yriia, BelIU4nHa
yria, 3a/laHHOT0 TOUKO# Ha TPHTOHOMETPHYECKOH OKPYX HOCTH, CHHYC,
KOCHHYC, TAHTEHC X KOTAHI'€HC YIJIOB, UMEIOLIUX IIPOM3BOIBHYIO
BEJIHYKHY;

—  BBIIOJHATH apudMeTHyIecKue IeHCTBUA C LENbIMU U
palMOHATHHBIMY YHCIIAMH;

—  BBIIOJHATEL HECTIOKHBIE IIpeoOpa3oBaHmsl YHCIOBBIX
BBIPAYKEHHH, COJIEPIKAIHUX CTEIeHH JHiCel, TH00 KOPHH U3 YHCEl, 00
jorapuMBbl YHCET,;

—  CpaBHHUBATH PAlHOHAIBHBIE YHCIIA MEXKTY COOOH;

—  OLIEHHMBATH M CPABHUBAThH C PAllMOHATIBHBIMH YHCIIAMH 3HAYCHHS
LENBIX CTEIEHEM Ynce, KOpHEH HaTypalbHOM CTENEHH M3 YHCel,
sorapu(pMOB YHCET B IIPOCTBIX CIIydasx;

—  u3obpaxkaTh TOYKAMHU Ha YUCJIOBOM NPAMOH LEJIBIC U

CamocmosmenvHuie
U KOHMPONbHYLE
pabomui,
UHOUBUOYANIbHYLE

300aHUSA.

Sxzame.
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palHOHaJIBHEIC YHCIIA;

- I/I306pa)KaTI> TOYKAMH Ha YKCIIOBOM HpﬂMOfI EJIBIE CTCIICHU

yHpceJl, KOPHH HAaTypaJbHOM CTENEHH U3 YHCell, JIorapia(Mbl ukcen B
IPOCTBIX CITYYasX;

—  BBINOJHATE HECJIOKHBIE PeoOpa3oOBaHus LENBIX U APOOHO-

palliOHAIBHBIX OYKBEHHBIX BBHIPAKEHHH;

- BBIpaXXaTh B HpOCTCfIIHHX Cllydasax U3 paBCHCTBA OJHY

[IEPEMEHHYIO Uepe3 APYTHE;

- BBIYMCIIATD B IPOCTHIX CiIy4YadX 3HAYCHUSA YUCIIOBBIX H

OyKBEHHBIX BBIPaXXCHHH, OCYIIECTBIIAA HEOOXOMUMBbIE [IOJCTAHOBKH H
npeobpazoBaHHus;

- I/1306pa)i(aTb CXEMaTHYCCKH YIoJl, BEJINIHHA KOTOPOTO

BBIpaXKCHA B rpajlycax;

- OLICHUBATL 3HAaKN CHHYCA, KOCHHYCA, TAHI'€HCa, KOTaHTCHCA

KOHKPETHBIX YTJIOB.

Ypasuenun u nepasencmea
Pemare JMHelHble YpaBHEHHMsS ¥ HEPaBEHCTBA, KBaApaTHbIC
ypaBHEHHUS;
pemats norapudmudeckie ypasHeHus pumalog,(bx+c)=d u
npocTeiilnie HepaBeHcTBa BUAa log, x < d;
pelaTh MoKasaTeIbHbIE ypaBHeHns, Buta a’**¢ = d (rze d moxuo
IPEeICTABUTh B BHAE CTCNEHH C OCHOBaHMEM 4) W MPOCTEHINHe
HepaBeHcTBa Buaa a* < d  (rZe d MOXHO NPENCTaBUTH B BUIE
CTEIeHH C OCHOBAHHEM a);.
NPUBOOMTH  HECKONBKO  IIPUMEPOB  KOPHEH  IPOCTEHINEro
TPUIOHOMETPHYECKOTO YpaBHEHHs BHIA: SinXx = d, CO0SX = 4,

tgx = a, ctgx = a, TAc a -~ TabJIMYHOE 3HAYCHHE
COOTBETCTBYIOIIEH TPUIOHOMETPHIECKOR QyHKIIHH.
Dynkyuu,

OnepupoBath Ha 0a30BOM YpPOBHE IIOHATHAMH: 3aBHCHMOCTB
BENHYHH, QYHKIMS, apryMeHT H 3HadeHHe (yHkmmu, obmacth
ONpefieNieHMss ¥ MHOXECTBO 3HadyeHmH ¢Qynkumu, rpapux
3aBHCHMOCTH, rpaduk GyHKIHH, HYId OGYHKIAH, IPOMEXYTKH
3HAaKOIIOCTOSIHCTBA, BO3pacTaHME Ha 4YHMCIOBOM IPOMCKYTKE,
yOBIBAHHME Ha YHCIOBOM IIPOMEXYTKE, HanOoblee U HaUMEHbILES
3HaueHHe (YHKIMHA HA YHCIOBOM IIPOMEXYTKE, NEPHOAMYECKast
GbyHKIYS, IEPHOL;

OIIepUpOBaTh HA Ga30BOM ypOBHE IOHATHAMHE: MpAMast U oOpaTHas
TIPONIOPIMOHAIBHOCTS JIHHEHHAs, KBaJlpaTHYHAas, Torapupmuieckas
J TIOKa3aTenbHas QYHKIUH, TPUTOHOMETPHIECKHE QYHKIINH;
pacmosHaBarh IpadMKd OIEMEHTApHBIX (YHKUMA: MPIMOH M
06paTHO!  MpPONOPLHOHATBHOCTH, JIMHEHHOW, KBaJpaTH4HOH,
sorapuMu4EcKoR " ITOKa3aTeNIbHOM GyHKLIHUH,
TPUTOHOMETPUYECKUX QyHKIHH;

COOTHOCHTH TIpadUKH OSNeMEHTapHBIX QYHKIMA: [psiMOd H
06paTHON  NPONMOPLMOHAILHOCTH, JIMHEWHOH, KBaJpaTHYHOH,
JiorapuMuuecKoin i NOKa3aTe/IbHOM (byHKIHH,
TPUTOHOMeTpHYeCKHX QYHKIMHA ¢ GopMyaaMy, KOTOPbIMH OHH
3aJaHbl;
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HaxoAuTh 10 rpaduky NpuUOMMKEHHO 3HaueHUs GQYHKUUH B
3a/laHHbIX TOYKAX;

onpenenats 1mo rpadguky cBoicTBa GYHKUHH (HYJIH, IPOMEXYTKH
3HAKOIIOCTOSHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HauOOJBIIHE H
HAMMEHBIINE 3HAYESHNS U T.IL.);

crpouth  Ockm3  rpaduka  QYHKIMH,  yHOBJIETBODSIOLICH
TIpUBEJEHHOMY HaGoOpy YCIOBHH (IIPOMEXYTKH BO3pacTaHus /
yOpIBaHMs, 3HaueHWe (YHKIMH B 33JaHHOM TOYKE, TOYKH
OKCTPEMYMOB U T.11.).

Inemenmobt MGMeMaAmMuU4ecKo20 aHaiusd.

OnepupoBath Ha 0a30BOM YpOBHE IIOHATHAMH: IPOM3BOJHA
dyHKUME B TOYKe, KacaTesbHas K rpaduKy GbyHKIMH, TPOU3BOAHAS
GbyHKIHU;

ONpeleNATh 3HAYCHHE [POM3BOAHONM (QYHKUHHM B TOYKE IO
M300paKEHHIO KacarenpHOH K rpaduky, NIPOBENCHHOH B 3TOH
TOYKE;

pellaTs HECHOXHble 3aJaddl Ha IIPUMEHEHHME CB3H MEXIY
TIPOMEXYTKAMH MOHOTOHHOCTH U TOUKAMH 3KCTpeMyMa (QYHKIHH, C
OIHOH CTOPOHBI, ¥ MPOMEXKYTKAMH 3HAKOIIOCTOAHCTBA U HYJSIMH
IPOU3BOJHOM 3TOH QYHKIMHM ~ C APYIOM.

Cmamucmuka U  meopua  GepoAmMHOCHEN,  J02UKa U

KOMOUHAMOpUKa.

OnepupoBath Ha 0a30BOM ypPOBHE OCHOBHBIMH OIHCATEIbHBIMU
XapaKTEPUCTHUKAMH YHMCIOBOro Habopa: cpelHee apuMeTHyeckoe,
MeJnaHa, HaubobIllee U HAUMEHBIIEE 3HAUCHMS,
omepupoBarh Ha 0a30BOM YPOBHE IIOHATHIMM: 4YacTOTa M
BEPOSATHOCTb ~ COOBITHS,  CIy4alfHBIH  BBIOOD,  ONBITHI €
PaBHOBO3MOYKHEIMH 3JIEMEHTapPHBIMH COOBITHAMI;
BBIYHCIIATh BEPOSTHOCTH COOBITHHM Ha OCHOBE IOZCYETa YHCIA
HUCXOJIOB.

Texcmoguvie 3a0auu.
Peliats HECIOMKHBIE TEKCTOBBIE 3ala4l PA3HBIX THIIOB,
aHAIM3UPOBATh YCIOBHE 3aJa4H, IPH HEOOXOIUMOCTH CTPOUTH I
ee pelleHus MaTeMaTHYECKYIO MOIETIb;
[IOHHMaTh M HCIIONB30BaTh IS peuleHus 3a4a4d HHGOPMAIMIO,
NpEACTABIEHHYI0 B BUJE TEKCTOBOH M CHMBOJILHOM 3allUCH, CXEM,
TabJIuILl, JdarpamMm, rpaduKoB, PUCYHKOB,
NefiCTBOBATH 10 AJITOPHUTMY, COIEPKAIIEMYCS B YCIIOBHH 3a/1a4H;
HCIIOJIE30BATH JIOTHYECKHE PAcCyXACHH [IPH PEIICHUH 3a/1a4H;
paboTaTh ¢ W30OLITOYHBIMH YCJIOBHAMH, BbIOMpas H3 BCeH
uHPOpMAIUHY, TaHHbIE, HeOOXOUMBIE [UI PEILCHHS 3a1a49H;
OCYIIECTBIIATh HECIOXHBIA 1epefop BO3MOXHBIX —pELICHHH,
BHIOMpAs M3 HUX OMTHMAIBHOE 110 KPUTEPUAM, C(HOPMYTHPOBAHHBIM
B YCJIOBUH;
AHATM3UPOBATh M HHTEPIPETHPOBATE [OJyUYCHHBIC pCLICHHS B
KOHTEKCTE€  yCJIOBHS  3aJa4d, BEIOMpaTh  peLIieHus, He
[IPOTUBOPEYAILHE KOHTEKCTY,
pelnaTh 3aauu Ha pacueT CTOMMOCTH MOKYIIOK, YCIyT, IO€3JI0K H
T.IL;
pelaTh HECIOXKHbIC 3a1a4d, CBA3AHHBIC C JOJICBBIM Y4acTHEM BO
BlIafeHHH GUPMOH, HpeNPHATHEM, HEIBUKUMOCTBIO;
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— pewmiarb 3aJa4d Ha IIPOCThIE IIPOLEHTHl (CHCTEMBI CKHUMOK,
KOMMCCHH) ¥ Ha BBIYMCIECHUE CIIOXKHBIX IIPOIEHTOB B Pa3jIMYHBIX
¢Xemax BKJIaJOB, KPEAUTOB U UIIOTEK;

— pelnare IMpaKTHYeCKWe 3aJaud, TpeOyIolle HCIONb30BaHM
OTPULATENBHBIX YHMCEN: Ha OIpelelieHHE TEMIEPaTypel, Ha
olpe/ie/ieHNe IOJI0XKEHHU Ha BPEMEHHOH ocu (N0 HauleH 3pel H
mocne), Ha JBWDKEHHE JCHEXHBIX CpelCTB (IPHUXOA/pacxon), Ha
OIpe/ie/ieHHe [NIyOUHBY/BBICOTEI H T.IL;

—  HCIOJIb30BATh NOHATHE Maciiraba JUIs HAXOXXKICHUS pacCTOSHUHN U
IJMH Ha Kaprax, IUIaHaX MECTHOCTH, IlJJaHaX [IOMEIICHHH,
BBIKpO#Kax, IIpy paboTe Ha KOMIIBIOTEPE M T.II.

I'eomempuas.
— OmnepupoBaTh Ha 0a30BOM ypOBHE IOHATHAMH: TOYKA, MpsMasi,
IUIOCKOCTD B IIPOCTPAHCTBE, napajiesIbHOCTh u

MePIECHAUKYIIPHOCTD NIPAMBIX U IIJIOCKOCTEH,;
— pacmo3HaBaTh OCHOBHBIE BHABI MHOTOIDAaHHMKOB  (IIpU3Ma,
nupamMu/a, IpAMOYToIbHBIH Napaienenunes, Kyo);
— wu3obpaxaTb u3ydaemble (QUTYpPBl OT PYKH M C MPUMECHEHHEM
IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
— genath (BBIHOCHBIC) IUTOCKHE YEPTEXKH H3 PUCYHKOB IIPOCTBIX
00BbeMHBIX QHTYpP: BUA CBEPXY, COOKY, CHU3Y;
— U3BIIEKaTh HHPOPMALMIO O IPOCTPAHCTBEHHBIX TIE€OMETPHYECKHUX
¢urypax, NpeacTaBlIeHHYIO Ha YEPTEXKAX ¥ PUCYHKAX,
— mnpuMeHATh TeopeMy Iludaropa npu BBIYUCIEHHH 93JIEMEHTOB
cTepeoMeTpUYecKux QHUryp;
— HaxoAMTh OOLEMBI H IUIOMIAAHM IIOBEPXHOCTEH IIPOCTEHINNX
MHOTOTPAHHHKOB € IIPUMEHEHHEM GOpMYJI;
—  pacro3HaBaTh OCHOBHBIC BHJBI TENl BpPAlEHHA (KOHYC, LIAHAD,
cdepa u map);
— HaxoAWMThb OOBEMBl ¥ IUIOMAAM IIOBEPXHOCTEH IIPOCTEHINUX
MHOTIOTPaHHUKOB H TeJl BPALlleHHs ¢ IPUMEHEHHEM HOpMYJI,
Bekmopul u koopounamul 6 npocmpancmee.
— OmnepupoBath Ha 0a30BOM YPOBHE IIOHATHEM  [EKapTOBBI
KOOPJMHATHI B IPOCTPAHCTBE;
HaXOAUTh  KOODPAMHATHl BEpIIMH Kyba M IPAMOYIOJBHOTO
napajulesenuneaa.
Hcmopua mamemamuxu.
—  OnwuceiBaTh OTHEIBHBIE BEIAIOIIUECS PE3YIILTATHL, IIOYUCHHBIE
B X0JI¢ pa3BUTHS MaTeMaTHKH KaK HAyKy,
—  3HATh IPUMEPBI MATEMATHIECKUX OTKPBHITHH M UX aBTOPOB B
CBS3U C OT€UECTBEHHOMN X BCEMUPHON MCTOPHUEH;
—~  IIOHMMAaTh POJib MATEMATUKH B pa3BuTHU Poccuu.
Memoovt mamemamuxu.
—  TlpuMeHSATH U3BECTHBIE METOBI IIPH PEIICHHH CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a1ay;
—  3aMeuaTh U XapaKTepPH30BaTh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH
B OKpY Karowel AeHCTBUTENBHOCTH;
— [OpUBOJMTH INpPUMEPHl MATEMaTHUECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE, B TOM YHCIIE XapPaKTCPH3YIOIUIHX KPacoTy B COBCPLICHCTBO
OKPYIKAIOIIET0 MUPa B IPOU3BEACHUM HCKYCCTBA.
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