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IHosicHUTEILHASA 3alIHCKA

PaGouas nmporpamma ydae6HOTO ipenmera «Matemarrka: Anredpa u Havana aHanmsa. [ eomerpus» st 10-11-
X KJIacCOB COOTBETCTBYeT DenepaibHOMY TOCYAapCTBEHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY CPEJHETO OOILIETO
o0pa3oBaHus, YTBEPKICHHOMYITpHKa3oM MuHucTepcTBa oOpa3oBanus U Hayku P® ot 17 mas 2012 roga Ned413
(c I3MEHEHUSAMH U JOTIOTHCHHSIMH ).

Pabouast mporpamma coctaBieHa Ha OCHOBE IPUMEPHON 00pa30BaTeIbHON MPOrpaMMBI, aBTOPCKON
porpaMMBbl «Anredpa 1 Hadana MatemMatndeckoro aHanuza 10 — 11 kmaccs! (6a30BbIit ypoBeHb)» /CocTaBUTENH
N.U. 3ybapesa, A.I'. Mopakosu4d. — M.: «MHuemosuna», 2018, «['eometpus 10 — 11 xmaccwr» / CoctaBurenb
T.A. BypmuctpoBa — M.: «IIpocBemienue», 2010 (6a30BbIii YpOBEHB).

PaGouas mporpamma obecriedeHa ydeOHHMKaMH H YI€OHBIMH MOCOOHMSMH, BKITFOYCHHBIMH B (perepabHbINA
nepeyeHb  y4eOHUKOB, PEKOMEHIOBAHHBIXMUHMpOCBElICHUsIM Haykn P® K  UCIONB30BaHUIO B
00111€00pa30BaTENbHBIX YUPEIKACHUSIX:

e Aunrebpa m Haganma Matemarndeckoro ananm3a.l0-11 xmaccel. B nmByx uactsax. Yacte 1. YueOHHK s

yyanmxcst 00meo0pa3oBaTebHbIX yupexaeHuii (6a3oBbiii yposenn) / A. I'. MopuakoBud. — M:
Muemosuna, 2018r.

e AunreOpa u Hadana maremaTuueckoro ananmusa.1l0-11 kmaccel. B aByx dactsax. Yacte 2. 3agauHuk i
y4ammxcs 001ieo0pa3oBaTebHbIX yupekaeHuid (6azoBblii ypoBenb) / A. I'. MopakoBud. — M:
Mmuemosuna, 2018r.

e ['eomerpus. 10—11 kmaccel: yaeOHHK 17151 00IIE00pa30BATENBHBIX YUPEKACHUN: 0a30BbIi U MPOQIITEHBINA

ypoBuu / JI.C. AtanacsiH, B.®. Byty3os u ap. — M.: IIpocBemnienne, 2018t

e [Iporpammser 1 061Ie00pa3oBaTeNbHBIX YUpexkaeHui: Anrebpa 1 Hadama MaTeMaTndeckoro anaims3a 10
— 11 xmaccer (0a3oBblil ypoBens) /CocraButenu V.M. 3ybGapesa, A.I'. MopakoBud. — M.: MHemo3uHa, 2018 r.;

e [lporpammsl 1y obmeoOpa3oBatesnbHbIX yupexaenuid: 'eomerpust 10 — 11 xmacest / CocraBurens T.A.
Bypmucrposa — M.: IIpocsemenne, 2010, (6a30BbIi ypOBEHB).

[Iporpamma nmpenmera«MaremaTtnka: Anrebpa u Hadana aHanmm3a. ['eomeTpus» ans oOygaroruxcs 10 — 11
KJIACCOB paccyuTaHa Ha 2 rojga oOyueHus o lyacy B HeEIO:

10 xiacc — 136 yacos

11 xaacc — 136 yacos

KonTposnbabix pador:10 kmace -14, 11 xiace - 12

Paznen 1. [lnanupyemblie pe3yJibTaTbl OCBOEHHS Y4eOHOIO MpeaMera
«MaremaTnka: Aiaredpa u Ha4yasa aHanu3a. ['eomerpus »

JINYHOCTHLIE PE3VJIbBTATHI OTPAKAKT:

1) poccuicKylo TpaKJaHCKYIO HWJIEHTUYHOCTb, NATPUOTH3M, YBaXEHHUE K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH mnepeln PoauHoON, ropaoctw 3a cBOW Kpal, cBo0 Poauny, mpommioe u
HACTOSII[eE MHOTOHAIIMOHAILHOTO Hapoaa Poccun, yBaxkeHHne rocy1apcTBEHHBIX CHMBOJIOB (rep0, ¢uiar,
TUMH);

2) rpaKIaHCKYIO TMO3UIIMI0 KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTHUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBaXKAIOIIETO 3aKOH M IMPABOIOPSIOK,
00Jalaoero 4YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPaTUIIMOHHBIE
HallMOHAIBHBIC U 0OIIEUETIOBEYECKHNE TYMAHUCTHUECKUE U IEMOKPATUUECKHE IICHHOCTH;

3) TOTOBHOCTH K ciy>keHHnto OTedecTBy, €ro 3alluTe;

4) chopMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOU MPaKTUKWA, OCHOBAHHOTO HA JHMANIOTE KYIbTYp, & TAaKKe Pa3JIUYHBIX (opMm
0OIIIECTBEHHOT'O CO3HAHMS, OCO3HAHKME CBOETO MECTA B TIOJUKYJIBTYPHOM MUPE;




5) chopMUPOBAaHHOCTH OCHOB CaMOpa3BUTUS U CAMOBOCIIUTAaHHUA B COOTBETCTBHU C
00111eueI0BeYECKUMHU IEHHOCTSAMHU U UJeallaMi I'Pa)<1aHCKOr0 00IIEeCTBAa; TOTOBHOCTh U CITIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOU JIEATEIIbHOCTH;

6) TOoJEpaHTHOE CO3HAHHE U TMOBEJCHUE B MOJUKYIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JMAJIOT C JPYTUMH JIIOJIbMH, JOCTUTAaTh B HEM B3aWMOIIOHMMAHUs, HAXOIAWTh OOLIME LEIH U
COTPYOHHYATh JJI HMX JOCTH)KEHHS, CIOCOOHOCTh TPOTUBOCTOSITH UACOJIOTHMH SKCTPEMHU3MA,
HAIlMOHAU3Ma, KCEHO(POOMH, TUCKPUMHUHALIMKM 1O COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKaM U JIPYTUM HETaTUBHBIM COIIMAIbHBIM SIBICHUSM;

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHKAMH, JIETHMH MJAJIIETO BO3pacTa, B3pPOCIBIMH B
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJE3HOM, yueOHO-HCCIeA0BaTENbCKOM, MPOSKTHOW U IPYTUX BHIAX
JeSATeIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX 1LIEHHOCTEIH;

9) rOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA MPOTSHKEHUN
BCEH JKU3HU; CO3HATEIbHOE OTHOLICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEIIHOM
npoeCCHOHATLHON M 00IECTBEHHON 1EATEIbHOCTH;

10) acreTHyeckoe OTHOILIEHUE K MHpPY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHHIA;

11) npunsiTHe U peanu3aluio IEHHOCTeH 370poBoro u Oe3omacHoro o6pasza KH3HH,
noTpeOHOCTH B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX CIOPTHBHO-030POBUTEIHHOMN
NesITeNIbHOCTHIO, HETIPUATHE BPEAHBIX MPUBBIUEK: KYPEHHUsI, YIOTPEOICHHS alKOroIsl, HAPKOTHUKOB;

12) OepexxHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHONIEHHE K (UINYECKOMY W
MICUXOJIOTHYECKOMY 370POBbIO, KAaK COOCTBEHHOMY, TaK W JPYTUX JIIOJIeH, YMEHHUE OKa3bIBaTh MEPBYIO
MTOMOIIIB;

13) oco3naHHbIl BbIOOp Oyaymiei mpodeccu U BO3MOXKHOCTEH pealn3alid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(ecCHOHAIBHOW NEesTEIbHOCTH KaK BO3MOXKHOCTH y4acTus B
PEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEeM;

14) copMHPOBaHHOCTH HKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHHUS COIUAIBHO-
HKOHOMHYECKUX IPOLECCOB Ha COCTOSIHHE MPUPOIHOM U COLMAIBHOW Cpebl; MPHOOpPETeHHE OIbITa
HKOJIOTO-HATPABICHHON ACATEITbHOCTH;

15) oTBeTCTBEHHOE OTHOLIEHME K CO3JAHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHUS
LIEHHOCTEN CEMENHOM KU3HH.

MeTanpeaMeTHbIEPe3YIbTATHI 0TPAKAIOT:

1) yMeHHe caMOCTOSITEIBHO OIpeNeNiTh LeNu JAEATEJIbHOCTH U  COCTaBIATh IJIaHbI
JESTeTHbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTHPOBATH AEATENBHOCTB;
HCIOJIb30BaTh BCE BOZMOXKHBIE PECYPCHI [UIs TIOCTHKEHUS MOCTABJIECHHBIX 1IeJel U pealu3aluu IJIaHOB
TeSITeTbHOCTH; BEIONPATH YCIEITHBIE CTPATETHH B PA3JIMYHBIX CHTYAIUsX;

2) yMeHHME TPOAYKTUBHO OOINAThCS W B3aMMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
JESTeTbHOCTH, YYUTHIBATH MO3WIMU JPYTUX YYaCTHUKOB MACATEIBHOCTH, S((EKTUBHO pa3pemarb
KOH(QJIUKTBI,

3) BiajeHHe HaBbIKaMH IIO3HABATENbHOHM, y4eOHO-MCCIEIOBATENbCKOM U  MPOEKTHOMN
JeSTeIbHOCTH, HaBbIKAMM pa3pelieHust mpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHHSI MTPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB IO3HAHMS,

4) TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIbHONH HMH(OPMALMOHHO-TTO3HABATEIHbHOM
NESTeThbHOCTH, BJaJICHHNE HAaBBIKAMH IIOJIyYeHHS HEOOXOMUMOW WH(POPMAlMU W3 CIOBaped pa3HbBIX
TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(OpMAIMU, KPUTHUYECKH OLIEHHBATh U
MHTEPIPETHPOBATH HHPOPMAIIHIO, TIOTYIaEMYIO U3 PA3ITNIHBIX HCTOUHUKOB;

5) ymMeHue HUCHojib30BaTh CpeICTBAa MHPOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHI
(mamee - WKT) B pemieHMM KOTHHTHUBHBIX, KOMMYHHKATHBHBIX W OpraHU3allMOHHBIX 33134 C
cobmoaeHeM TpeOOBaHUN 3PrOHOMHUKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHHus,
IIPABOBBIX U ITUYECKUX HOPM, HOPM HH(OPMALIMOHHOHN 0€3011acCHOCTH;

6) yMEHHE OTIpe/ieNATh Ha3HaueHHE U (PYHKLIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLEHMBATh M IMPUHUMATh PELICHUs, ONPENCISAIOIINE CTPATErHIo
MOBEJCHMS, C YIETOM I'PAXXKJAHCKHX M HPABCTBEHHBIX LIEHHOCTEH;




8) BnaZeHUE SA3BIKOBBIMH CPEJCTBAMH - YMEHHE SICHO, IOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY
3PEHHUS, UCIIOJIB30BAaTh AICKBATHBIE A3BIKOBLIE CPELCTBA;

9) BnaneHne HaBbIKAMU MO3HABATEIBHOM peIeKCHH KaK OCO3HAHUS COBEPILACMBIX JCHCTBHH U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, 'PaHUL] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
IMO3HABATENIBHBIX 3314 U CPEIACTB UX JTOCTUKEHHUS.

Pezcynamuenvie YY/I:
®  CaMOCTOSITENBHO OMpPENENsATh LeNH, 3a1aBaTh HapaMeTpbl U KPUTEPUH, IO KOTOPHIMMOYKHO ONPEIENUTh,
YTO LIENb JOCTUTHYTA;
®  OLCHMBATH BO3MOXKHBIEC IOCIEACTBUS AOCTHKEHUS IOCTABJICHHOM LIENHM B JESTENbHOCTH,COOCTBEHHON
KHU3HH U )KU3HU OKPY>KaIOIIUX JIFOJICH, OCHOBBIBASICh HA COOOPAKEHUAX
STHKH U MOPAIH;
e craBuTh W (HOpMYIHPOBaTH COOCTBEHHBIE 3aJaud B 0O0pa30BaTEILHOW MAEATENBHOCTH WKH3HEHHBIX
CUTYyaLUsIX;
e  OLEHMBAaTH PECYpPCHl, B TOM YHCIE BpeMsl U Jpyrue HeMmaTepuajbHble PECypChbl,HEOOXOANMBIE IS
JOCTYKCHHUS TIOCTABICHHON 1IETIH;
e  BBHIOMpaTh MyThb JOCTMXKEHHMS IIEJH, IJIAHUPOBAaTh pEIICHHE IIOCTABJICHHBIX 331a4,0ITUMH3UPYS
MaTepHajbHbIe U HEMaTepHajbHbIE 3aTPATHI;
. OpraHu30BbIBaTh 3()()EKTUBHEII MOUCK PECYPCOB, HEOOXOAMMBIX IS JOCTHKCHUATIOCTABICHHOH 1IEIH;
®  COMNOCTABISITH MMOMYYCHHBIN pE3yabTaT NESTEILHOCTH C MOCTABICHHOH 3apaHee 1elbio.
Ilo3nasamenvuvie YY/I.
. UCKaTh M HAXOAMTh 00OOIIEHHBIE CIIOCOOBI PELICHUsS 3a7ady, B TOM YHCIE, OCYIIECTBIAThPA3BEPHYTHIN
WH(OPMAITMOHHBIN ITOWCK U CTAaBUTHh HA €T0 OCHOBE HOBBIE (YUeOHBIC U
TTO3HABATEIbHEIC) 3a/1a4H;
U KPUTUYECKH OIEHMBATh W HMHTEPIPETUPOBATH WHPOpPMAIMIO € pa3HBIX MO3HIUI,paclo3HaBaTh |
(UKCUPOBATH MPOTUBOPEYHS B MHOOPMAIIMOHHBIX HCTOYHUKAX;
J UCIIOJIb30BaTh Pa3iMuHble MOJEIBHO-CXEMATUYeCKHE CpENCTBA ISl TMPEICTaBICHUSCYIIECTBEHHBIX
CBsI3€i M OTHOIICHUH, a TAaK)Ke IPOTUBOPEUNH, BHISBICHHBIX BHH()OPMAIIMOHHBIX HCTOYHUKAX;
. HaxoIuTb M NPUBOJUTH KPUTHYECKHE AapryMEHThl B OTHOIICHUHM JACHCTBUH U CYKICHUHAPYTOro;
CIIOKOMHO M Pa3yMHO OTHOCHUTBHCSI K KPUTHYECKMM 3aMEUYaHHMsSIM B OTHOIIEHHHCOOCTBEHHOTO CYXICHHS,
paccMaTpuBaTh UX KakK pecypc COOCTBEHHOTO Pa3BUTHS;
o BBIXOJUTH 3a pPaMKH yqeGHoro nmpeaMeTra U OCymeCTBIIATh HeHeHaHpaBHeHHBIﬁ MONCKBO3MOXKHOCTEMN JJISL
HIMPOKOTO MEpPEeHOca CPEJICTB U CIIOCOOOB JEHCTBUS;
. BBICTPanBaTh HWHAMBUAYAIbHYIO O0pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUSICO CTOPOHBI
JPYTHX YYaCTHUKOB M PECYPCHBIE OTPaHUYEHUS,;
. MEHSITh U yIePKUBATh Pa3HbIC TO3ULMH B TI03HABATEIBHOM ACATEIbHOCTH.
Kommynuxamuenvie YY/I.
®  OCYHIECTBIATH JEJIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH(KaK BHYTPHU
00pa3oBaTebHOM OpraHu3alyd, TaKk W 3a ee MpeAeiaMu), MOoAOUpaThIIAPTHEPOB Ui JICIOBOU
KOMMYHHKAIIUU UCXOASI U3 COOOPaKEHUH Pe3yIbTaTUBHOCTH
B3aMMOJICHCTBUS, & HE JIMYHBIX CUMIATHH;
® TIpU OCYHIECTBIEHHH TPYMIIOBOW pabOThl OBITh KaKk PYKOBOAWTENEM, TaK M HYICHOMKOMAaHIBI B
Pa3HBIX poJBIX (TEHEpaTOp UICH, KPUTHK, UCITOTHUTEIh, BRICTYIAIONTHH,
AKCTIEPT H T.11.);
®  KOOPAMHHUPOBATH M BBHINOJHATH pabOTy B YCIIOBHAX PEajbHOr0, BUPTYAILHOIO HKOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS;
o Pa3BEPHYTO, JIOTUYHO U TOUHO U3JIaraTb CBOXO TOYKY 3PCHUA C UCIIOJIb30BaAHUEMAACKBATHLIX (YCTHBIX
u HI/ICLMCHHBIX) SA3BIKOBBIX CPEACTB,
® pacro3HaBaTh KOH(JIMKTOTCHHBIC CHUTYallMd W IPEJOTBpAaIIaTh KOH(IMKTH JOMXAKTHBHOHN (asbl,
BBICTpamBaTh JENOBYI0 M 00pa3oBaTelIbHYI0 KOMMYHHKAIMIO, W30€TasIMYHOCTHBIX OIICHOYHBIX
CYXACHUH.

IlpenMeTHBIE Pe3VAbLTATHI OTPAKAKOT:
1) c(OPMHUPOBAHHOCTh TPEICTABICHUHA O MaTeMaTHKe KaK YacTH MHPOBOM KyJIbTYpel M O MeECTe

MaTeMaTHKH B COBPEMCHHOM IIMBMIIM3AIIUHK, O CIIOCOOAaX OIMUCAHUS HA MATEMAaTHUYCCKOM SI3BIKE SBICHHIMA
pearbHOro MUPA;



2) c(OpMHUPOBAHHOCTH NPEJCTABICHUI O MaTeMaTHYECKUX MOHATUAX KaK O BaKHEHIINX MaTeMaTHUECKUX
MOJEJIAX, IO3BOJIAIOIIMX ONMCHIBATH U U3y4aTh pasHbIE IIPOLIECCHl U SIBICHMS; IOHMMAaHHE BO3MOXKHOCTH
aKCHOMATHYECKOT0 OCTPOSHHSI MaTEMaTHUECKUX TEOPHH;

3) BIIaICHUE METOAMH J0KAa3aTeIbCTB U JITOPUTMOB PELICHMS]; YMEHHUE UX IPUMEHATD, IIPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B XO/I€ PELLCHUS 33/1a4;

4) BIAaJICHUE CTAaHJAPTHBIMH IPHUEMaMH DPEIICHUS pPalMOHAIbHBIX M HPPAlMOHAIBHBIX, MTOKA3aTECNIBHBIX,
CTETICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH W HEPABEHCTB, MX CHCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTrpaMM, B TOM YUCIE JUIsl IIOMCKA IIyTH PELICHUS U WIUIIOCTPALUU PELICHMs] YPABHEHUHN U
HEPABEHCTB;

5) c(hOpMHPOBAHHOCTD MPEACTABICHIH 00 OCHOBHBIX MOHATHAX, ACAX U METOJIaX MaTeMaTHu4eCKOro
aHaImn3a;

6) BJIaJICHUE OCHOBHBIMU IOHATHSIMUA O IUIOCKMX M TIPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (Urypax, HX
OCHOBHBIX CBOMCTBax; c()OPMHPOBAHHOCTh YMEHHMsI paclo3HaBaTh Ha YePTEkKax, MOAEISX U B peallbHOM MHUpeE
reoMeTpuyeckre (pUrypbl; IPUMEHEHHE M3YUYEHHBIX CBOMCTB I€OMETPUYECKUX QUIyp M (HOPMYN ISl PEIICHHS
FeOMETPUYECKHUX 3aa4 U 33124 C IPAKTHYECKUM COACPKAHUEM;

7) c(hOpMHPOBAHHOCTH MPECTABICHUH O Mpoleccax U SBICHUSIX, UMEIOINX BEPOSTHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaJbHOM MHpE, 00 OCHOBHBIX IOHSTHSAX 3JIEMEHTapHOH TEeopuu
BEPOSITHOCTEH; yMEHWH HaxXOJUTh M OICHHWBATh BEPOSITHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX
MIPAKTUYECKNUX CUTYaLUsIX U OCHOBHBIE XapaKTEPUCTUKH CITy4YalHBIX BEINYHH.

Mamemamuka: Ancebpa u nauana ananusza. I'eomempusn (6a3oewtii yposens)

Pasnen BpinyckHUK Ha 0230BOM YPOBHe HAy4yHMTCsi: | BbinyckHuk Ha 6230BOM ypOBHE MOJIYYHT
MaTeMaTHUKH BO3MOKHOCTb HAYYMTbCS:
Llenu ocBoeHus s ncnonib30BaHus B TOBCEAHEBHOM KM3HU U | JIJ1sl pa3BUTHSI MBILJIEHUS, HCIIOIb30BaHUS B
npeaMera obecrieueHU BO3MOXKHOCTH yCIICITHOTO TTOBCETHEBHOM KU3HU
MIPOAOJKCHHUST 00pa30BaHUS 1O 1 00ecIieueHUs] BO3MOXKHOCTH YCIICUTHOTO
CIIEIUANBHOCTSIM, HE CBS3aHHBIM C MIPOJIOIKEHHSI 00pa30BaHus MO
MIPUKJIATHBIM HCIIOJIb30BAHUEM MaTEeMaTHKH CTIEIUAILHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCIIOJIb30BAHUEM MaTEMaTHUKH
Uwcna v BeIpaKEHUS - OnepupoBate Ha 06a30BoM  ypoBHE | — (CBOGOAHO OIEPUPOBATH MOHATUIMHU:
MOHITHSIMU: 1I€JI0€ YHCIIO0, JASTUMOCTh YHCET, LIEJI0€ YHCII0, ICTUMOCTD YHCEII,
OOBIKHOBEHHass JApoOb, IHecATHYHas JpoOs, OOBIKHOBEHHAS IPOOb, AECATHYHAS
pauuoHaIbHOE YHUCIIO, npuOIMKEHHOE IpoOb, paroHaIFHOE YUCIIO,
3Ha4YC€HUC 4YucCjiIa, 49acCThb, A0J, OTHOIICHHEC, r[pn6Jm>KéHHoe 3HA4YE€HUE YUCJIa, YacTh,
MIPOLIEHT, TOBBIIIEHHE W [OHWXEHUE Ha J10JI51, OTHOLLIEHUE, MPOLIEHT,
3aJJaHHOE YHCJIO IIPOIIEHTOB, MacIITad. TIOBBIIIIEHUE U TIOHIKEHHE Ha 3aJJaHHOE
- omepupoBatb Ha  0a30BOM  YpOBHE YHCIIO IPOIICHTOB, MacIITal;
TOHSATHSMMU: Jorapugm 4YHUCIA, | — MPUBOIUTH IPUMEPHI YHCEI C
TPUT'OHOMETPUICCKAA OKPYKHOCTDb, I'paayCHas 3aJJaHHBIMHU CBOMCTBAMU JCJIINMOCTH;
Mepa yriia, BeIM4HiHa YIIia, 3a[AHHOr0 TOYKOH | —  oriepupoBaTh MOHATHAMH: JOTapUbM
Ha TPUTOHOMETPUUECKON OKPY)KHOCTH, CHHYC, 9HCITa, TPUTOHOMETPHYCCKAsT
KOCHHYC, TAaHT€HC W KOTAHIEHC YTJIOB, OKPYKHOCTB, PaJHaHHas ¥ 'PagyCHAas
HUMCIOIINX MPOU3BOJIBHYIO BEIIMINHY; Mepa yriia, BeJTU4YrHa yria, 3aJJaHHOTO
- BBIONHATH apU(PMETHYECKUE ICUCTBUS C TOUKO#i Ha TPUIOHOMETPHYECKOM
LCIBIMU M pAlIMOHAJIbHBIMHU YHCIIaMU; OKPY>XHOCTH, CUHYC, KOCUHYC, TAHI'€HC
- BBIIOJNHATH HECJOXHBIE MPeoOpa3oBaHUSL M KOTAHTEHC YIJIOB, HMEIOIINX
YHUCJIOBBIX BBIPKEHUH, COAEpkKAIUX CTEIEHU IIPOM3BOJIBHYIO BETHUMHY, YHCIIA € U T
ancenr, MO0 KOPHM M3 €HMCeN, JHMOO | _  ppmonmsTh apudmernueckue neiicTaus,
orapugMmsI qHces; codeTasl yCTHbIE M MMCbMEHHBIE
- CpaBHHBATh palMOHAIBHBIE YHCIA MEXITY IIPHEMBL, IPUMEHSIS IPH
coboii; HEOOXOAMMOCTH BBIYUCIUTEIbHBIE
- OIICHWBATh U CPABHHUBATH C paHHOHEVmLHHMH yeTpoiicTBa;
qHCHanH 3HAYEHUS I{BJ’[BIX CTEMEHeH HHMCEN, | _  yaxonyTe 3HAYCHHS KODHS
KOpHEW HATypaJIbHOM CTETeHH W3 YHCEll, HATYPATLHOMN CTETEHH, CTENIEHH C
JIOTapU(PMOB YUCEIT B TPOCTHIX caIydasx; 3 PaLMOHAIBHBIM [IOKA3aTENeM,
- U300pakaTh TOYKAMHU HA YHCIIOBOW MPSIMOI JorapudMa, Herob3ys Ipu
HCIBIC M PAITMOHAIIBHEIC 1HCIIA, 5 . HEOOXOANMOCTH BBIYUCIIUTEIBHBIE
- U300paxaTh TOYKAMHU HA YHCIOBOU npAMOH yCTpOiicTBa;
LeNbe CTETCHU 4HMCEN, KOPHH HAaTYPANbHOH | _ |01 oomare oo onienkoii 1 NPHMKHIKOI




CTEIEHH W3 YHCEeJ, JIOrapu(pMbl YHcen B
HPOCTHIX CIy4Yasix;

- BBIIOJHATH HECIOXHBIE NPeoOpa3oBaHU
LENBIX U IPOOHO-pAITMOHATBHBIX OYKBEHHBIX
BBIPAKEHUH;

- BBIpaXaThb B MPOCTEHIIMX ciIydasx u3
PaBeHCTBa O/IHY IEPEMEHHYIO Yepe3 JApYIHe;

- BBIYUCILITH B TPOCTHIX CITydasx 3HAYCHUS
YHUCIOBBIX M OYKBEHHBIX  BBIPQKEHHH,
OCYIIECTBIISII HEOOXOANUMBIE TOJACTAHOBKH WU
npeoOpa3oBaHus;

- m300pakaTh CXEMaTHYECKU YroJl, BEIHYHHA
KOTOPOTO BBIpa)KeHa B rpajlycax;

- OLCHWBATh 3HAKM CHHYyCa, KOCHHYca,
TaHTe€HCA U KOTAaHTeHCAa KOHKPETHBIX YTJIOB.

B noscednesnoii orcusnu u npu  uzyyenuu
Opyaux npeomemos:

- BBINOJNHATH BBIYMCICHHS TIPH PEIICHUU
3aj1a4 [PaKTHYECKOTO XapaKTepa;

- BBIIIOJIHATH HNPAKTUYCCKUEC paClléTbI C
HCIIOJIB30BAHUCM npu HCO6XOZ[I/IMOCTI/I
CIIPaBOYHBIX MATE€pHUAIOB U BbBIYUCIUTCIIBHBIX
YCTPOMCTB;

- COOTHOCHTH  peajJbHbIE  BEJIWYHHBI,
XapaKTePUCTUKH  OOBEKTOB  OKPYXKAIOIIETo
MHpa C€ WX KOHKPETHBIMH YHCIIOBBIMHU
3HAYCHUSAMY;

- WCHONB30BaTh  METOABl  OKPYIJICHUS,

NpUOMMKEHUSI M TPUKUIAKK TPH  PEIICHUH
MIPAKTUYECKUX 33]1a4 OBCEAHEBHON KU3HH.

[IPY MPAKTUYECKHUX pacyerax;

—  MPOBOJMTH IO U3BECTHBIM (OpMYyJiaM U
TIpaBUJIaM MTPeoOpa3oBaHUs OYKBEHHBIX
BBIPOKCHUIL, BKITIOYAIOIINX CTEICHH,
KOPHH, JIOTapUPMBI 1
TPUTOHOMETpHUUYEeCKKe PYyHKINY;

—  HaxOJUTh 3HAYCHUS YUCIIOBBIX U
OYKBEHHBIX BBIPAKCHUI, OCYIICCTBIIASA
HEO0XOIUMBIC TIOJICTAHOBKH U
peoOpa3oBaHMs;

—  n300paxkaTb CXEMAaTHYECKH YTOJI,
BEJIMYMHA KOTOPOTO BBIPAXKEHA B
rpajycax WM pagraHax;

—  HCMOJb30BaTh NPH PELICHUH 33134
TaOIIYHBIC 3HAYCHUS
TPUTOHOMETPUUECKUX (DYHKIIUI YTIIOB;

—  BBIIOJIHATH MEPEBOJ] BEUYUHBI YIiIa U3
paavaHHOM MEPBHI B IPAyCHYIO U
00patHo.

B nosceaHeBHOMN KU3HU U IIPU U3YyYEHUU
JpYrux y4eOHBIX MPEeIMETOB:

—  BBINOJHATH JEUCTBUSA C YUCIOBBIMH
JAHHBIMHU IIPU PEIICHUH 3a1a4
MIPAKTUYIECKOTO XapakTepa v 3a/1a4 u3
pa3IHYHBIX 00NacTel 3HAHUH,
UCTIONB3Ys IPH HEOOXOAUMOCTH
CIPaBOYHBIE MATEPUAIIBI U
BBIYHCIIUTEIIbHBIE YCTPONUCTBA;

—  OLIGHMBATh, CPAaBHUBATH U UCIOJIH30BATh
IPHU PeIIeHUH MPAKTUIECKUX 3a/1a4
YHCJIOBBIE 3HAYEHHUS PEaNbHBIX
BEJIMYHMH, KOHKPETHBIEC YHCIOBBIC
XapaKTEPUCTUKU OOBEKTOB
OKpY’KaIoOIIEero Mupa

DJIEeMEHTHI TEOpUU
MHOECTB U
MaTEeMAaTHYECKOM JTIOTUKH

- OmepupoBath Ha  0a30BOM  ypOBHE
MOHATHSAMH: KOHEYHOE MHOXKECTBO, JJIEMEHT
MHOXXECTBa, IOAMHOXECTBO, IEPECCUCHne M

00beIMHEHHE MHOXECTB, YHCIIOBBIE
MHOXKECTBA Ha KOOpPJMHATHOM  MPSIMOW,,
OTpE30K, HHTEPBAJ;

- omepupoBaTh Ha  0a30BOM  YpOBHE
MOHATHSAMU: YTBEpXKICHHE, OTpULIAHHE
YTBEPKIACHUS, HCTHHHEBIC " JIO)KHBIC
YTBEPKICHUS, YACTHBIA CiIydaid oOmero
YTBEPXKICHUS;

- HAXOJUTh TIepeceueHne U 00bEANHEHNE IBYX
MHOXECTB, CTPOMTb HA 4YHCIOBOM MNpsMOH
IIOJMHO>KECTBO YHUCIOBOIO MHOKECTBA;

- pacHno3HaBaTb JIOXKHBIE  YTBEPKICHMI,
OIIMOKH B PACCYKACHHSX.

B mnoBcenHeBHOW XHU3HM M IIPU HU3YyYEHUHU
JIpYTUX IPEeIMETOB:

- HCIOJIb30BaTh UHUCIIOBbIE MHOXECTBA Ha
KOOpJIMHATHOM  NpsSMOM  IUIsI  ONMCAaHUs
peabHBIX IIPOLIECCOB U SBJICHUH;

- IPOBOJUTH JIOTUYECKUE PACCYKIEHUSA B
CUTYaLUsIX TOBCEIHEBHON JKU3HU.

- OnepupoBaTh MOHATUSAMH: KOHEUHOE
MHOECTBO, JJIEMEHT, IPUHAIEKHOCTD
JJIEMEHTA MHOXKECTBY;

- HAXOUTh IIepecedeHUE U 0ObEeIMHEHNE

MHOXECTB, B TOM YHCJIe ITPECTaBICHHBIX

rpadu4YecKy Ha YUCIOBOM MPSIMOM 1 Ha

KOOPAUHATHOM IJIOCKOCTH;

- IPOBOJUTH JJOKA3aTENbHBIE PACCYKACHUSI

UISE 00OCHOBAHUS HCTUHHOCTH

YTBEPKICHUI.

—  OHepUpOBaTh NOHATHIMHU:
YTBEPKICHHUE, OTPULIAHHE
YTBEPKJICHHS, HICTUHHBIE U JIOKHBIE
YTBEPKICHMS, IPUUMHA, CIIEJCTBHUE,
YaCTHBIH ClTydald 0OIIEero yTBep)KAEeHUs,
KOHTPIPUMED;

—  TIPOBEPSTH MPUHAIJIECKHOCTH SJIEMEHTA
MHOECTBY;

—  HaxOAWTH IepeceyeHne U 0ObeTNHEHNE
MHOJECTB, B TOM YHCIIE
MpECTaBICHHBIX rpaduaeckn Ha
YHCIIOBOM MPSIMOIl ¥ Ha KOOPAUHATHOM
IIOCKOCTY;

—  TIPOBOAUTH JIOKa3aTeJIbHbIE
paccyxneHus 111 000CHOBaHMUS
HUCTHUHHOCTHU YTBEPXKJICHHUH.

B noBcegHeBHOI XM3HU U TIPU U3YUCHUHN




JOpYTUX TPEIMETOB:
HCTIOJF30BaTh YNCIIOBBIC MHOXKECTBA Ha
KOOPAMHATHOM MPSAMOU U Ha
KOOPAWHATHOM IIOCKOCTH ISt
OTIMCAaHMS PEaTbHBIX IPOIECCOB U
SIBIICHHI;

MMPOBOAUTH AOKA3aTCJIIbHBIC PACCYKICHHUS B
CUTyalusdax IMOBCEIHECBHOM JKMU3HU, IpU
PCUICHUM 3a4a4 U3 JPYTUuX NpecaMETOB

YpaBHeHuUs u

— Pemars nmuHeiiHbIe ypaBHEHUS U

Pemats palrOHAJIbHBIC, ITOKAa3aTCJIbHbIC

HEPABEHCTBA HEPABCHCTBA, KBAIpaTHbIC YPABHEHUS; U norapu(pMUYecKrie YpaBHEHUS U

—  peuiath JorapupMUYecKue ypaBHEHHS HEPaBEHCTBA, IPOCTENIINE
suma log, (bX + ¢) = d u npocreiimmue HppaloOHaIbHbIC H
HepaBeHcTBa Buaa 10g,x<d; TPUTOHOMETPUYECKHUE YPABHEHUS,

—  pemaTh OKa3aTeIbHBIE YPAaBHEHHUS, BUIA HCPABCHCTBA U NX CUCTCMBI;
a”*=d (rme d MOXKHO peCTABHTE B —  HCHOJB30BAaTh METO/(bI PELICHHUS
BHJIE CTETICHU C OCHOBAHUEM a) U YPaBHEHHI: IPUBEACHUE K BUIY
pocTeie HepaBeHCcTBa Bra a'<d «IIpOM3BELCHNUE PABHO HYIJIIO» WIH
(rme d MOXHO TMPEACTABUTH B BUIC «4aCTHOE PABHO HYIJIIO», 3aMeHa
CTEIICHH C OCHOBAHHEM a);. HEpPEMEHHBIX;

—  IPUBOJUTH HECKOJBKO IIPUMEPOB KOPHEM | —  HCIOJIb30BaTh METO/ HHTEPBAJIOB JJIst
IIPOCTEHIIEr0 TPUTOHOMETPUUECKOT O pelleHns HEPABEHCTB;
ypaBHEHHs Buja: sinX =a, COSX =a, t{gX | — HCrIoyib30BaTh rpaUYecKuii METO AJIs
= a, CtgX = &, rze a — TabIMYHOoe 3HAYECHNE MIPUOTMKEHHOTO PENICHNUS YPaBHEHUH
COOTBETCTBYIOLIEH TPUTOHOMETPUYIECKON HEPABCHCTB;

Q)YHKHI/II/I- - I/1306pa>i(aTL Ha TpI/IFOHOMeTpI/IIIGCKOI‘/'I
OKPY’KHOCTH MHOKECTBO PEIICHUI

B noBceqHEBHOM KU3HU U IPU H3YYECHUU MPOCTENUIINX TPUTOHOMETPHIECKHUX
JIpYrux IpeaIMeTOB: YPaBHEHHI U HEPABEHCTB;

—  COCTAaBJIATh U pELIATh YPAaBHEHUA U —  BBINOJHATH OTOOP KOPHEH ypaBHEHHH
CUCTEMBI YPAaBHEHUU IIPU PELIEHUU WIH PEIICHUN HEPABEHCTB B
HECJIOKHBIX IMTPAKTUICCKUX 3a1a4 COOTBETCTBUU C JOMOJTHUTEIIbHBIMU

YCIIOBUSIMU U OFPaHUYECHUSIMHU.

B nosceaHeBHOMN XKU3HU U [IPU U3YyUYEHUU
JPYruX y4eOHBIX IPEIMETOB:

—  COCTaBIIATH U pELIaTh ypaBHEHUS,
CHCTEMBI ypaBHEHUI U HEPABEHCTBA
TIPY PEIICHNH 33134 JPYTUX yu4eOHBIX
IIPEIMETOB;

—  HUCIOJIb30BaTh YPaBHEHUS U
HEPABEHCTBA [l IOCTPOCHUS U
UCCJIEJOBAHMSI IPOCTEUIINX
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX
CUTYyallUi WIK NPUKIJIAJHBIX 3a4a4;

—  YMETb UHTEPNPETUPOBATH OTYUECHHBII
IIpYU PELICHUU YPAaBHEHUS, HEPABEHCTBA
WJIU CUCTEMBI PE3YJIbTAT, OLEHUBATD €TI0
MIPaBIOoII01001e B KOHTEKCTE 331aHHOM
peasbHON CUTyaluy UM MPUKIaJHON
3a1a4u

Dyukiuu —  OmnepupoBarb Ha 6a30BOM ypOBHE —  OmnepupoBaTh NOHATHAMU: 3aBUCUMOCTb

MOHATUSMH: 3aBUCUMOCTD BEJTUYHUH,
(yHKIMS, apryMeHT ¥ 3HauYeHHe
(byHKIIMHN, 00JIACTH OTIpeIeTIeHUS 1
MHOYECTBO 3HaYCHHUH (PYHKINH, TpaduK
3aBHCHUMOCTH, TpahuK QYHKIIUH, HYIH
(hYHKIMH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, BO3PACTaHUE HA
YHCIIOBOM IIPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM IIPOMEXKYTKE, HanOoJbIIee 1
HavMEeHblIee 3HaYeHue (PyHKINN Ha
YHCIOBOM IIPOMEKYTKE, IEPUOJHUECKAs
(yHKIMS, IEpHOJ;

BETMYHUH, QYHKINSA, apTyYMEHT U
3Ha4YeHNE QYHKINH, 00IacTh
OTIpeIeNIeHUs] © MHOKECTBO 3HAYCHUN
¢yHKINH, TpadUK 3aBUCHMOCTH,
rpaduk GyHKINH, HyTH QYHKIHIH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHUEe Ha YHCIOBOM
MIPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM
MIPOMEXYTKE, HauOoJbIIee
HavMeHbLIee 3HaYeHHe (PYHKIMN Ha
YHCIIOBOM MIPOMEXYTKE, IEPUOTUUECKAS
(YHKIMS, IEPHUOJ], YETHASI M HeUeTHas




— omepupoBarh Ha 0a30BOM ypOBHE
MOHATHSAMH: TIpsiMast 1 oOpaTHas
MPONIOPIIMOHAILHOCTD JINHEHHA,
KBalpaTHU4HasL, JIorapudmudaeckas u
MOKa3aTeIbHas (PyHKIUH,
TPUTOHOMETPUYECKHE (YHKIINH;

—  pacrno3HaBaTh rpaMKH AIEMEHTAPHBIX
(yHKIMIA: TPSIMOiA 1 0OpaTHOM
MPONOPLUHNOHAIBHOCTH, JTUHEHHOM,
KBaJIpaTUYHOH, JOTapu(PMHUIECKOH 1
MOKa3aTeabHOH (QYHKIIMH,
TPUTOHOMETPUYECKHX (PpyHKINIA;

—  COOTHOCHTB TpahMKH IEMEHTapHBIX
(hyHKIHH: TIPAMON M 0OpaTHOM
[IPONOPLIMOHAIBEHOCTH, JIMHEWHOH,
KBaJpaTUYHOMN, JIOTapU(PMUIECKON U
MOKa3aTeIbHOHN (QyHKIHIA,
TPUTOHOMETPUUECKUX (PYHKLUI C
(hopmynamMu, KOTOPBIMU OHH 3aJ1aHBI;

—  HaXOJWTh IO rpaduKy MPUOIIHKEHHO
3Ha4YeHHs QYHKIUU B 3aJaHHBIX TOYKaX;

—  OmpenessTh 1o rpaduKy CBOMCTBa
(hyHKIMH (HYITH, TPOMEKYTKH
3HAKOIMOCTOSHCTBA, IPOMEXYTKH
MOHOTOHHOCTH, HAHOONBIINE U
HaMMEHBIINE 3HAYECHUS U T.11.);

—  CTpPOUTbH ICKHU3 Tpaduka HyHKIHH,
YIOBIIETBOPSIONIEH PHBEICHHOMY
Habopy ycloBuii (IPOMEKYTKU
Bo3pacTaHusi / yObIBaHHMsI, 3HAUCHHE
(yHKIMH B 33J]aHHON TOYKE, TOYKH
9KCTPEMYMOB H T.]I.).

B noBsceqHeBHOM XKU3HU U IIPU U3YUEHUU
JpYTUX MPEIMETOB:

—  ompenessTh 1o rpaduKaM cBoiicTBa
peanbHbIX IPOLECCOB U 3aBUCUMOCTEN
(HanOombIMe M HAMMEHBIINE 3HAYCHUS,
MPOMEXYTKU BO3PACTAHUS U YOBIBAHUS,
MIPOMEXKYTKH 3HAKOTIOCTOSHCTBA U T.I1.);

—  HHTEPIPETHPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHON IIPAKTUYECKON CUTYyalu1

byHKIINNT;

OTIEpUPOBATH MOHATHAMHE: IpsMast 1
oOpaTHas! MPOMOPIIHOHATIBHOCTb,
JWHEHHAas, KBaApaTHIHAS,
norapuMHUIEcKas ¥ TOKa3aTeIbHas
(YHKIMH, TPUTOHOMETPUUYECKHE
GbyHKIMY;

OIIPEAEIATh 3HaYeHHE (DYHKIMHU 110
3HAUYEHHIO apI'yMEHTa IPH Pa3IMYHbIX
crioco0ax 3a1aHus QYHKINY;

CTPOUTH TpaUKH N3YYECHHBIX (DYHKIIHIA;
OIIMCHIBATH 10 TpaduKy U B
MIPOCTEHINX CITydasix 1Mo (popmyIie
TOBEICHNUE U CBOICTBA (DyHKIINH,
HAXOJHUTH 110 TpaduKy QyHKIIH
HanOONbIINE ¥ HANMEHBIINE 3HAUCHNUS;
CTPOHTH 3CKU3 Tpaduka QyHKIUH,
YAOBIETBOPSAIOLIEH IPUBEJCHHOMY
Ha0opy ycIOBHH (IIPOMEKYTKH
BO3paCTaHUs/yObIBaHUS, 3HAYCHHE
(GyHKIMY B 3aJaHHON TOYKE, TOUYKH
9KCTPEMYMOB, aCUMIITOTBI, HYJIH
GyHKUMH ¥ T.J.);

pemats ypaBHEHUs, IPOCTEHIINE
CHCTEMBI yPaBHCHUH, UCTIONb3YS
CBO¥cTBa (PyHKITHI U MX TpaHKOB.

B HOBCCHHGBHOﬁ JKU3HU U IIPpHU U3yYCHUUN

JpYrux y4eOHBIX MPEeIMETOB:
OIIPEACIATH 10 rpaduKam u
UCIIOJIB30BATh [T PELICHUS
NPUKJIaIHBIX 33]1a4 CBOWCTBA peabHBIX
MPOLIECCOB U 3aBUCUMOCTEN
(HanbOospIINe U HANMEHBIINE 3HAYCHHUS,
TIPOMEXXYTKH BO3PACTaHUS U YObIBAHUS
(YHKIMH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTHI, IEPUOJ,
H T.IL);

HMHTEPIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOM NPaKTUYECKOU
CUTYyalluu;

OTIpeNIeNIATh 10 rpadukaM npocreimne
XapaKTepUCTHKH MEPUOTUUECKUX
MPOIIECCOB B OMOIOTHH, SKOHOMHUKE,
My3BIKEe, PAJAHOCBS3H U Ap. (aMIUIUTY/a,
TIepUOA U T.I1.)

DeMEHTBI
MaTeMaTUYECKOIO
aHaJIM3a

—  OmnepupoBarb Ha 6a30BOM ypOBHE
MOHATUSMH: IPON3BOIHAS (QYHKIIUH B
TOYKe, KacaTelbHas K rpaduKy QyHKINH,
MPOM3BOIHAST (DYHKINH;

—  OHpeJensaTh 3HaYEHHUE TPOU3BOJHOMN
(hyHKIMH B TOYKE MO N300paKeHUIO
KacaTeIbHOH K rpaduKy, MPOBEACHHON B
9TOU TOYKE;

—  pemaTh HECJIO)KHBIC 337a4YH Ha
MIPUMEHECHHE CBSI3U MEXKIY
MPOMEXyTKaMi MOHOTOHHOCTH H
TOYKaMH SKCTpeMyMa (YHKIHH, C OTHOU
CTOPOHBI, U IPOMEKYTKAMU
3HAKOIOCTOSHCTBA U HYJISIMU
MPOU3BOIHOM 3TOH QYHKIUH — C IPyTOH.

B noBceaHeBHOM KU3HU U MIPU U3YyUECHUH
JIPYTHX MPEIMETOB:

OmneprpoBaTh MOHATHSIMU: TPOU3BOIHASL
(YHKIMH B TOUKE, KacaTeJbHast K
rpaduKy QyHKIUH, TPOU3BOIHAS
GbyHKIHYT;

BBIYHCIIATH IPOU3BOAHYIO OJTHOUJICHA,
MHOTO4IEHa, KBaJIPpaTHOTO KOPHS,
MIPOM3BO/IHYIO CYMMBI (DyHKIIHIA;
BBIYHCIIATH IPOU3BOHBIC
AJIEMEHTAPHBIX QYHKLIHUH 1 UX
KOMOMHAIIHUH, UCIIOJB3Ys CIIPABOYHbIE
MaTepualibl;

HCCIIeI0BATh B IIPOCTEHIINX CITydasx
(YHKIMM Ha MOHOTOHHOCTb, HAXOANTb
HauOOJbIINE U HANMEHBIINE 3HAUYCHHS
(GYHKIMH, CTPOUTH IpaduKu
MHOT'OWIEHOB M MPOCTEHUIINX
paunoHAIBHBIX QYHKIMHI ¢
HCIIONB30BAaHHMEM armapaTa




—  TONB3YACH rpad)KaMu, CPAaBHUBATH
CKOpPOCTH BO3pacTaHus (pocTa,
TIOBBIIICHUS, YBEITMUCHUS U T.1I.) WA
CKOpOCTH YOBbIBaHMS (TIaACHHUS,
CHIDKEHHS, YMEHBIIICHHS U T.II.) BETHIHH
B PEAIBHBIX IIPOLIECCAX;

—  COOTHOCHUTbH rpayMKu pearbHbIX
MIPOIIECCOB U 3aBUCUMOCTEN € UX
OTMKCAHUSMU, BKJTFOYAFOIIUMHU
XapaKTePUCTUKH CKOPOCTU U3MCHCHHUS
(OBICTPBIT POCT, IUTABHOE MOHMKCHUE H
T.IL.);

—  HCIIONB30BaTh TPayKH peaTbHBIX
TIPOIIECCOB [UIS PEUICHUS HECTIOKHBIX
MPUKIIAIHBIX 337149, B TOM YHCIIe
orpenenss no rpaguKy CKOPOCTh Xoaa
mpoiiecca.

MaTEMaTHYCCKOT O aHaJIM3a.

B noBcenHeBHOM XM3HU U TIPU U3YUCHUHU

JOPYTUX y4eOHBIX MPEIMETOB:

peliath MpUKJIaIHbIC 3a/1a41 U3
ouonornu, GU3NKA, XUMHIH, SJKOHOMHAKH
U IPYTHX MPEIMETOB, CBSI3aHHEIC C
HCCIICIOBAHUEM XapaKTEPUCTUK
PEaNBbHBIX MPOIIECCOB, HAXOKICHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAUYCHHH,
CKOPOCTH M YCKOPCHUS H T.IL.;
HMHTEPIPETHPOBATH OJyYCHHBIE
PEe3yJbTaThI

CraTucTuka u Teopus
BEpPOSATHOCTEMH, JIOTUKA U
KOMOUHATOPHKA

—  OmnepupoBarh Ha 6a30BOM YpOBHE
OCHOBHBLIMH OIKMCATENLHBIMH
XapaKTePUCTUKAMHU YHCIIOBOTO Habopa:
cpenHee apuMETHICCKOE, ME/IHaHa,
HanOoJbIlIee U HANMEHbIIIEE 3HAUCHNS,

—  omepupoBaTh Ha 0A30BOM YpPOBHE
MOHSITUSAMH: YaCTOTA M BEPOSITHOCTD
COOBITHUS, CITy4aiHBIN BEIOOD, OIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU;

—  BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha
OCHOBE TTOJICYETA YHCIIA HCXOIOB.

B noscenHeBHOM KU3HU U IIPU U3YYEHUU
JIPYTUX TPEIMETOB:

—  OIICHMBATh U CPABHHUBATH B MPOCTHIX
CIIyJasix BEpOSITHOCTH COOBITHH B
peanbHOM )KU3HU;

—  YUTaTh, CONOCTABJIATh, CDABHUBATD,
HMHTEPIPETUPOBATH B IPOCTHIX CIyYasx
peanbHbIe JaHHbIE, IPEJICTaBICHHbIE B
BUE TaOJWII, IUarpamMm, TpapuKoB

Hmets mpeacTaBieHne 0 JUCKPETHBIX U
HETIPEPBIBHBIX CIy4aliHbIX BEINYMHAX U
pacrpeeneHusIX, 0 He3aBUCUMOCTHI
CITy4yalHbIX BEJINYUH;

HUMETb NpPEeCTaBICHUE O
MaTeMaTHYECKOM OXKUJaHUH U
JIMCTIEPCHUN CITyYaiHbIX BEJIHINH;
HMETh IIPEACTABICHAEC O HOPMATBHOM
pacIpesieneHny 1 NpUMepax HOpMaabHO
pacIpeneneHHbIX CIyJaifHbIX BEJTHIHH;
MIOHUMATh CYTh 3aKOHA OOJIBIINX YUCEI
1 BEIOOPOYHOTO METO/a U3MEPEHUS
BEPOATHOCTEH;

UMETh IIPECTaBlIeHNE 00 YCIOBHOM
BEPOSTHOCTH U O TOJIHOW BEPOSTHOCTH,
HNPUMEHSTh UX B PEIICHUH 3a]1a4;
UMETh IIPEACTaBICHUE O BaXKHBIX
YaCTHBIX BUIAX PAacHpe/eNICHUI 1
TIPUMEHSATH UX B PELICHUH 33/1a4;
HMETH NPECTaBICHUE O KOPPEISIINT
CIIy4aiHbIX BEJTUYMH, O TUHEHHOMN
perpeccumu.

B nosceaHeBHON KU3HU U [IPU U3YyUYEHUU

JIpYTUX TMPEIMETOB:
BBIYHUCIIATH WM OLICHUBATh
BEPOSTHOCTU COOBITHIA B peajbHON
KHI3HH;

BBIOMPATH TTOAXOIAIINE METOIBI
IIpeICTaBIeHUS] 1 00pabOTKH JTaHHBIX;
YMETb pellaTh HECI0XKHbIE 3aJau Ha
MIPUMEHEHHE 3aKOHa OOJIBIINX YUCET B
COLIMOJIOTHH, CTPAXOBAHUM,
3]IpaBOOXpaHEHUH, 00ECTIeYeHUH
6e30macHOCTH HACEICHUS B
Ype3BBIYAHHBIX CUTYAIHIX

TexcToBbIC 3a0aun

—  PemaTh HeCJI0XKHBIE TEKCTOBBIE 3aJaUH
Pa3HBIX TUIIOB;

—  aHaJIM3WPOBATH YCIIOBHUE 33]a4H, IPH
HEOOXOIUMOCTH CTPOHUTD IS €€ PEIICHHUS
MaTEeMaTHYECKYIO0 MOJIEIIb;

—  TOHMMATh M UCIIOJB30BaTh ISl PCILICHHS
3aauu HH(OPMAIIHIO, IPEACTABICHHYIO B
BH/JIC TEKCTOBOM ¥ CUMBOJILHOM 3aITHCH,
cXeM, TabIull, Auarpamm, rpaduKoB,
PHUCYHKOB;

—  JIEHCTBOBATH 110 aJITOPUTMY,

Pemate 3aga4un pa3HBIX THIIOB, B TOM
YHCcIie 3a/1a41 TIOBBIIIICHHOHN TPYAHOCTH;
BBIONPATH ONTHMAaIBHBIA METO
permeHns 3a1aqu, paccMaTpuBast
pasNu4HbIE METOBI;

CTPOUTH MOJIETb PEIICHHS 3aJauH,
MIPOBOJIUTH JOKA3aTeIbHbIE
paccyxaeHus;

pears 3a1auu, Tpedyroniue nepedopa
BapUaHTOB, IPOBEPKHU YCIIOBUH, BIOOpA
ONTUMAJILHOTO PE3yJIbTATa;




coJieprKameMycs B yCIIOBUH 3aa4H;

—  HCTIONB30BAaTh JOTUYECKUE PACCYKICHUS
P PELICHUN 3a1a4H;

—  paboTaTh ¢ U30BITOYHBIMHU YCIIOBHIMH,
BEIOMpas U3 Bcel HHPOpMaIy, JTaHHBIE,
HEOOXOANMBIE IS pELICHUS 3aJauH;

—  OCYILIECTBIISITH HECIIOXKHBIN Mepedop
BO3MOJXKHBIX PEIICHUH, BEIOMpast U3 HUX
ONTHMAJIEHOE 110 KPUTEPUSIM,
c(hOpMYJIHPOBAHHBIM B YCIIOBUH;

—  aHaJM3MpOBaTh M MHTEPIIPETHPOBATH
MOJTyYCHHBIE PEIICHNS B KOHTEKCTE
YCIIOBUSI 3a1a4H, BIONPATh PELICHHS, HE
MPOTHUBOPEYAIINE KOHTEKCTY;

—  pemiath 3aJadyd Ha PacdyeT CTOMMOCTH
MOKYTIOK, YCIIYT, TO€3/0K H T.IL.;

—  pemIaTh HECIIOXKHBIE 3a/]a4H, CBSI3aHHBIE C
JOJICBBIM Y4aCTUEM BO BJIAJICHUU
(upmoi, npeanpusTHEM,
HCABHUXHUMOCTBIO,

—  peuiarth 3aJayM Ha MPOCTHIE TPOIIEHTHI
(cucTeMbl CKHJIOK, KOMHCCHH) U Ha
BBIYHCIICHHE CJIOXHBIX ITPOIIEHTOB B
Pa3IMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB U
UTIOTEK;

—  pemIarth IIpakTHYECKHE 3aJauH,
TpeOyroIe UCTIONb30BaHHs
OTPHIIATENFHBIX YHCET: Ha ONpEeIICHUE
TEeMIIepaTyphbl, Ha ONpe/ielICHHE
MOJIOXKEHHUS Ha BpeMeHHOH! ocH (10
Halei 3psl 1 1ocJje), Ha ABMKeHHE
JICHEXKHBIX Cpe/ICTB (IPUX0J/pacxon), Ha
ompeieNeHue IITyOnHBI/BBICOTHI U T.IL.;

—  HCIIOJIb30BaTh MOHATHE MaciuTaba s
HaXO0XJICHNS pacCTOSHUN ¥ JAJIMH Ha
KapTax, INIaHaX MECTHOCTH, IJIaHax
MIOMEIIEHUH, BBIKpOHKax, Ipu paboTe Ha
KOMITBIOTEPE H T.II.

B noBcetHeBHOM JXU3HM U TIPY U3YYEHUN
JIPYTHUX TIPEIMETOB:

- peuratb HECIOKHBIC MPAKTUICCKUEC
3aaa4uur, BOSHUKAIOUINE B CUTYyaAlUAX
IIOBCEIHEBHOU JKHU3HU

AQHAIM3HPOBATh U HHTEPIPETHPOBATD
pe3yJIbTaThl B KOHTEKCTE YCIOBHSA
3aj1a4y, BBIOUpATh peLICHHs, He
IPOTHBOPEYAIEe KOHTEKCTY;
NIePEBOUTH NIPH PEILCHUH 3a1auH
HHPOPMALNIO U3 OTHOH POPMEI B
JPYTYIO, UCTIONB3Ys TIPU
HEOOXOANMOCTH CXEMBI, TAOJIHIIBI,
rpaduKu, JUarpaMMsl;

B moBcegHeBHOM XU3HU U Ipyu U3YyUCHUUN

JPYTHX MIPEIMETOB!
pemraTh MpakTHYECKHE 3aJadl U 3aJa9n
13 IPYTUX IPEIMETOB

T'eomerpust

—  OmnepupoBaTh Ha 6a30BOM YpOBHE
MOHATHUSMH: TOYKA, PSIMast, INIOCKOCTH B
MIPOCTPAHCTBE, MAPATIICIBHOCTD U
NEePIEeHANKYIISIPHOCTD TIPSIMBIX U
IJIOCKOCTEH;

—  pacno3HaBaTh OCHOBHBIE BB
MHOTOTPaHHUKOB (TIpU3Ma, MUpamMua,
HPSIMOYTOJIBHBIN Mapaliesnenunen, Ky0);

—  m300paxars u3ydaeMble QUTYPHI OT PyKH
U C IPUMEHEHUEM TIPOCTBIX YEPTEHHBIX
MHCTPYMEHTOB;

—  nenath (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3
PHUCYHKOB ITPOCTBIX 0OBEMHBIX (PUTYD:
BHJ] CBEPXY, COOKY, CHH3Y;

—  u3BJIEKaTh HHpopManuio o
MPOCTPAHCTBEHHBIX T€OMETPUUECKIX
(urypax, npeicTaBICHHYIO Ha YepTeKax
U PUCYHKaX;

—  IpuMeHsATh TeopeMy [Indaropa npu
BBIYUCIICHIH HJIEMEHTOB
CTEpEOMETPUIECKUX pHTyp;

OnepupoBath MOHATHIMU: TOUYKA,
MpsiMasi, INIOCKOCTD B TIPOCTPAHCTBE,
MIapaIebHOCTD U
MePIEHANKYIISIPHOCTD HPSIMBIX U
IJTIOCKOCTEH;

TIPUMEHSATD 1JIs1 pElIeHUs 3a1a4
reoMeTpUIECKHe (PaKThl, €CIIH YCIOBHS
MIPUMEHEHHS 3a/JIaHbl B SIBHOH (hopme;
permaTh 3aaui Ha HaXOXKACHUE
TEOMETPUUECKUX BEIWYHH MO 00paznam
WK aJIrOPUTMAaM;

JenaTh (BBIHOCHBIC) TNIOCKHUE YePTEXKH
13 PUCYHKOB OOBEMHBIX (PpHUTYp, B TOM
YHCJie PHCOBATh BUJ CBEPXY, COOKY,
CTPOUTB CEYEHHUsI MHOTOTPaHHHKOB;
U3BJIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBEIBaTh HHPOPMALIUIO O
reoMeTpUYECKHUX (PUrypax,
MIPEACTABICHHYIO Ha YEPTEKaX;
MIPUMEHSTh TEOMETPUUCCKHE (PAKTHI AT
pelIeHus 3a1a4, B TOM YHCIIe
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HaXOAWUTh 00BEMBI U TUIOLIAH
MMOBEPXHOCTEN MPOCTEHIIHNX
MHOTOTPaHHUKOB C IPUMEHEHHEM
(opmyur;

pacIo3HaBaTh OCHOBHBIEC BUJIBI TE
BpameHus (KOHyc, IFTHHID, chepa ’
map);

HaxOAUTh 00BEMBI U TUIOLIA I
MIOBEPXHOCTEN IIPOCTEHUIINX
MHOT'OI'PaHHHMKOB U TeJN BpallleHUs ¢
NpUMeHeHneM (hopMyil.

B noeceonesnoii scusnu u npu usyuenuu

Opyaux npeomemos:

COOTHOCHTH aOCTpaKTHBIE
TEOMETPUYECKHE TIOHATHUS U (PaKTHI C
peanbHBIME KU3HCHHBIMU 00BEKTaMHU U
CUTyallusIMHU;

HCII0JIb30BaTh CBOMCTBA
MMPOCTPAHCTBEHHBIX TCOMETPUYCCKUX
(uryp s pelieHns TUIOBBIX 33/1a4
MPaKTHYECKOTO COICPIKAHUS;
COOTHOCHTH IIJIOIIA/IN TIOBEPXHOCTEH Tel
OJIMHAKOBOH (POPMBI PA3ITHMIHOTO
pa3mepa;

COOTHOCHTBH 0OBEMBI COCY/IOB
OJIMHAKOBOH (POPMBI PA3ITHIHOTO
pa3mepa;

olLeHHBaTh ()OPMY MPAaBUILHOTO
MHOTOIPaHHHUKA I10CTIe CITMIOB, CPE30B U
T.1. (ONpEeaeNaTh KOJHMUECTBO BEPIINH,
pedep u rpaHei MoTydeHHbBIX
MHOT'OI'PaHHHUKOB)

NPeIIIoJIaralonuX HECKOJIBbKO [1aroB
pelIeHus;

—  OIIMCHIBAThH B3aUMHOE PACIIOJIOKEHUE
NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE;

—  (GopMyIHpOBaTh CBOMCTBA U MPU3HAKH
uryp;

—  JI0Ka3bIBaTh F€OMETPUUECKHE
YTBEPKICHHUS,

—  BIaJETh CTAaHJAPTHOH KiaccuuKanuei
MIPOCTPAaHCTBEHHBIX (GUTYp (TUPaMUJIBI,
TIPU3MBI, [TapaJUIEIICITHIIE/Ib);

—  HaxoIUTh 00BEMBI U IUIOIIATN
MIOBEPXHOCTEH FreOMETPHIECKHX TeT C
TIpUMEeHEeHHEM (GOpMYIT;

—  BBIYMCIIATH PACCTOSHHUSA U YIJIBI B
MPOCTPAHCTBE.

B nosceaHeBHON KU3HU U IIPU U3YyYEHUU
JIPYTUX TMPEIMETOB:

—  HCHOJIb30BaTh CBOMCTBA
TCOMETPUYUCCKUX (HUTYD IS PEIICHUS
3aj7ia4 MPaKTUUECKOro XapakTepa u
3amad U3 IpYrux odiacreit 3HaHUH

BekTopsl 1 KOOpAUHATHI
B IIPOCTPAHCTBE

OnepupoBaTh Ha 6a30BOM YpOBHE
MOHSITHEM JIEKaPTOBBI KOOP/IHATHI B
MPOCTPAHCTBE;

HAXOJHUTh KOOPIUHATHI BEPIIHMH Ky0a U
MPSMOYTOJILHOTO Mapaijiesenune/a

—  OnepupoBaTh MOHATUIMH JI€KaPTOBHI
KOOpAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOPA, YTOJI MEXTY
BEKTOpaMH, CKaIIpHOE IPOU3BEICHHE
BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPHI;

—  HaxOAWThb PAaCCTOSTHHE MEXIY ABYMs
TOYKaMH, CyMMY BEKTOPOB U
NPOMU3BEIEHNE BEKTOPA HA YHCIIO, YTOJI
MEXJly BEKTOPaMU, CKaJISIPHOE
IIPOU3BENIEHUE, PACKIIA/IBIBATH BEKTOP
10 IBYM HEKOJUIMHEApHBIM BEKTOPAM;

—  3a/1aBaTh IJIOCKOCTh YPABHEHUEM B
JIEKapTOBOIl CUCTEME KOOPIUHAT;

—  pemaTh NpocTeHye 3a1a4l BBEJICHUEM
BEKTOpHOro 6azuca

HCTOpI/IH MaTeéMaTUuKHu

OnuchIBaTh OTAEIbHBIE BBIAAIOLINECS
Pe3yJIbTaThl, IOJy4YEHHBIE B XO1€
Pa3BUTHA MaTEMaTUKU KaK HAyKU;

3HaTh IPUMEPHI MATEMATUYECKUX
OTKPBITHI U UX aBTOPOB B CBS3U C
OTEUECTBEHHON U BCEMUPHOHN UCTOPUEH;
[IOHUMATb POJIb MATEMATUKU B Pa3BUTUU
Poccun

— IlpencraBiasTh BKJIaa BbIAAIOMIMXCS
MaTeMaTUKOB B pa3BUTHUE MAaTEMATUKU U
WHBIX HAyYHBIX 00JacTel;

—  TOHHUMATh POJIb MATEMATHUKH B
pa3zButuu Poccuu

Metoapl MaTeMaTHKH

ITpuMeHATh N3BECTHBIE METOIBI IPU
PELICHUH CTaHIaPTHBIX MaTeMaTHUYECKUX
3azad;

3aMeuaTh U XapaKTepru30BaTh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B
OKpYXaroliei NeiCTBUTEIbHOCTH;

— Hcnonb3oBaTh OCHOBHBIE METOJBI
JI0Ka3aTeIbCTBA, IPOBOIHUTh
JI0Ka3aTeJIbCTBO U BBIMIONHSITh
OIPOBEPKEHUE;

—  TIPHUMEHSTh OCHOBHBIC METOBI PEILICHUS
MaTeMaTHYeCKHX 3a/1ay;
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MPUBOANTH MPUMEPBI MATEMATHIECKHX
3aKOHOMEPHOCTEH B IPUPOAE, B TOM
YHCIIe XapaKTePU3YIOIUX KPacoTy U
COBEPIIEHCTBO OKPYXKAIOIIEr0 MUpPa U
IIPOU3BEICHUIN UCKYCCTBA

Ha OCHOBE MAaTEMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOIE
XapaKTepU30BaTh KPacoTy U
COBEPIIEHCTBO OKPYKAIOIIEr0 MUpa
NIPOU3BENECHUN UCKYCCTBA;

—  NPUMEHATH NPOCTEHIINE TPOTPAMMHBIE
CpeJCTBa U INEKTPOHHO-
KOMMYHUKaIIMOHHBIE CUCTEMBI ITPU
pelIeHNH MaTeMaTHUeCKUX 3a1a4

Pasnen 2. Conepxxanue padodeil nporpammsl o «MartemaTuke: AJjredpe u
HavyajgaM anajmu3a. 'eomerpum» s 10 kiaacca

Tema 1. IloBTOpeHue Kypca ajnaredpnl 7-9 kiacca.

Pemenne 3amad ¢ MCIOIB30BaHMEM CBOMCTB YHCEI M CHCTEM CUMCIICHMSA, NEIUMOCTH, JOJCH M YacTew,
MIPOLIEHTOB, MOAyJel uucen. Pemenue 3amad ¢ UCMOIB30BAaHMEM CBOMCTB CTENeHEW M KOpHEH, MHOTOYJIEHOB,
npeoOpa3oBaHUil MHOTOWIEHOB U JAPOOHO-pallMOHANBHBIX BBIpaXEHUH. PerieHue 3amady Ha JBMKCHHE H
COBMECTHYIO PabOTy C IMOMOILBIO JMHEHHBIX M KBAaJpAaTHBIX YPAaBHEHUM M HMX cucTeM. PemeHue 3amad c
MOMOIIBIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOU, C MPUMEHEHHUEM H300pakeHHsI
YHCIIOBBIX TPOMEKYTKOB.

Pemenue 3ana4 ¢ UCIOIB30BaHNEM YUCIIOBBIX (QYHKIMHA U UX TPaUKOB.

Tema 2. YucioBble PyHKIUM.

Omnpenenenue 4ucinoBoi (YHKIMU W crocoObl ee 3amanus.CeoictBa ¢yHkumii. Hymu ¢ysnxnwmm,
MPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. HauOonbliee W HauMeHbIEe 3HA4YeHHE (DYHKLHUH.
[lepuogmueckne Qynkuuu. YetHOCTh M HedeTHOCTh PpyHKIMA. Croxsble (GyHKIuN.OOpaTHble (PYHKINN U WX
rpaduku.Perienne 3a1a4 ¢ UCHOIb30BAaHUEM YHUCIOBBIX (DYHKIMI M uX rpaduxos. [IpeoOpasopanus rpaduxos
(GYHKUMI: CABUT BIIOJIb KOOPAMHATHBIX OCEH, PACTSHKEHHE U CKATHE, OTPAKEHHUE OTHOCHTENILHO KOOPAMHATHBIX
oceil.

Tema 3. Tpuronomerpuyeckne (PyHKIMH.

Hucnosasi OKpyKHOCTb. JJIMHA AYryM €AMHUYHON OKPYKHOCTH. UHCIIOBas OKPYXHOCTh HA KOOPIAMHATHOM
IUIOCKOCTH. TpHroHOMETpHUYecKas OKPYKHOCTb, panuaHHas Mmepa yria. CHHYC, KOCHHYC, TAaHT€HC, KOTaHT€HC
MPOM3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO U CIEACTBUA U3 HETo. TpUroHOMETpHUYecKue
(YHKIIMY YHCIOBOTO apryMeHTa. TpHroHOMETpruYecKre GYHKIUH YrIIOBOTO apryMeHTa. DopMyIibl IPpUBEICHHSL.
®yukyst y =Sin X, ee cBoicTBa U rpaduk. @yHKIMs y =COS X, e¢ CBOWCTBA U rpaduk. [IeproaudHOCTb GYHKIHI
y =sin x, y =co0s x. IToctpoenue rpaduka pyukuuit y =mf(x) u y =f(kX) mo uzsectnomy rpaduky GyHkimm y
=f(x). ®ynkumu y =tg x m y =Ctg X, ux cBoictBa u rpaduku. Cxartue U pacTsDKeHHE TpapHuKOB
TPUTOHOMETPUYECKUX (DYHKIMH. APKKOCHHYC, apKCHHYC, apKTaHIe€HC yuciia. ApKKoTaHreHc uucia. OOpaTHble
TPUTOHOMETpPUYECKUE (PYHKIIMU, HX CBOMCTBA U TPaUKH.

Tema 4. TpuronoMmerpuyeckne ypaBHeHHs.

[Ipocreiimme TpuUroHOMETpUYECKHEe ypaBHEHHS W HepaBeHCTBa.llepBbie mpeACTaBIEHUS O pEIIEHUH
TPUTOHOMETPUYECKUX YpaBHEHHMH. ApKKOcUHyC. PemieHne ypaBHeHMsCOSt = a. ApkcuHyc. Pemenue
ypaBHeHHASING = a. ApKTaHTeHC U apKKOoTaHTeHc. Pemenne ypaBHeHwmiitg x =a,Ctg x = a.

[IBa MeToz1a peleHnsT TPUTOHOMETPUYECKUX YPaBHEHUI: BBEICHUE HOBOM NIEPEMEHHOM U Pa3IOKEHHUE Ha
MHOXUTENA. OIHOPOJHBIE TPUTOHOMETPUUYECKHE YpaBHEHHUs.PenieHne mnpocTeHnMX TPUTOHOMETPHUYECKUX
HEPABEHCTB.

Tema 5. IIpeodpazoBaHue TPUTOHOMETPUYECKHUX BbIPAsKEHUIA.

CuHyc ¥ KOCHHYC CyMMBI M PA3HOCTH apTyMEHTOB. TaHT€HC CyMMBI U Pa3HOCTH apryMeHTOB. DopMyIbl
npuBeneHus. dopmyiel gBoMHOrO aprymenta. @opMyibel NoOHMKEHUs crerneHu. @opMysbl IOJIOBUHHOTO yria.
[IpeoOpazoBaHue CyMM TPHUIOHOMETPHYECKUX (GYHKIMHA B mpou3BeaeHue. [IpeoOpasoBaHue NPOU3BEACHHI
TPUTOHOMETPUYECKUX (YHKIUA B CYMMBI. BbipakeHHe TpUrOHOMETpHYECKUX (YHKIIMH 4Yepe3 TaHTEHC
MOJIOBHHHOTO aprymMmeHTa. [IpeoOpa3zoBanue BelpaxkeHuss ASINX+Bcosx k Bumy Csin(x+t). Metons! perieHus
TPUTOHOMETPUUYECKUX YPABHEHUM.

Tema 6. Ilpon3BoaHas.

Omnpenenenue YMCIOBOM MOCIENOBATENBLHOCTH U CclocoObl ee 3amanusa. CBOICTBA YHMCIOBBIX MOCIEAOBA-
TEIBHOCTEM.
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Onpenenenne mpenena mociemoBaTenbHOCTH.  (CBOMCTBA  CXONAIIMXCS — MOCTEIOBATENbHOCTEH.
CymecTBoBaHHE Tpeieia MOHOTOHHOM IOCTeNOBaTeNbHOCTH. J[MHA OKPY)KHOCTM W IUIOMIAAh Kpyra Kak
mpeaensl mociaeoBaTensHoCTel. beckoHeuHas yObIBaromas reoMeTpudeckas Mporpeccus 1 ee cymMma. T eopeMsl
0 mpejenax nocineaosarenbHocTel. Teopema Beliepiitpacca. Ilepexon k npenenaM B HEpaBEHCTBaX.

[onstre o HenpepsiBHOCTH (hyHKIHH. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIIHAX.

[Ipenen ¢pynkumu na 6eckoneunoctu. [lpenen pynkumum B Touke. Ilpupamenue aprymenta. [lpupamenune
¢yskiun. TloBeneHue QyHKIMI Ha OECKOHEYHOCTH. ACUMIITOTHI K TpaduKy QyHKIUH.

3agaun, NPHUBOIANINE K TMOHATHIO TMpom3BoaHOW. OmpemeraeHue MNpOW3BOAHOW. DUIWUECKHA U
TeOMETPHYECKUI CMBICI MIPOU3BOAHON. AITOPUTM OTHICKaHHS TPOU3BOIHON. DopMynbl AudQepeHITpOBaHMS.
[IpaBuna quddepenuuposanust. [IponsBoanbie cnoxxHol 1 0OpaTHOW QyHKIMA. BTopas mpousBoanas.

VYpaBHeHre kacatenbHON K Tpaduky (GYHKIUH. AJITOPUTM COCTaBJICHWS YPaBHEHWS KacaTelIhbHOW K Tpa-
buky pyakuun y =f(X).

[Ipumenenne npon3BoIHON AJS MccieAoBaHusI (QYHKIMHA HA MOHOTOHHOCTH M 3KcTpeMyMsl. [locTtpoenune
rpadukoB (yHkiuil. [IpuMeHeHHe NPOWU3BOAHON MJIsi OTHICKAHUS HAMOONBIIMX W HAUMCHBIINX 3HAYCHUMA
BenmurH.Haxoxnenne HamOONBIIETO0 M HAWMEHBIIETO 3HAYEHWH HEMPEephIBHOM (QYHKIMKM Ha TPOMEXKYTKE.
3amaun Ha onTHMH3aLMI0. Vcnons30BaHUe NMPOU3BOIHBIX MPHU PELIEHUH YPAaBHEHUM M HEPABEHCTB, TEKCTOBBIX,
(PU3NYECKUX U TEOMETPHUECKHX 3a/1a4.

Tema 7. BBeieHNe B CTEPEOMETPHIO.

[Ipenmer crepeomerpun.lcTopuss BO3HMKHOBEHHMS W Pa3BUTHS I'€OMETPUU. AKCHOMBI CTEPEOMETPHH.
Hekotoprie cnenctBus u3 akcuom. IlpsMble U miockocTu B npocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUU
(Touka, mpsiMasi, TIOCKOCTh, TPOCTPaHCTBO). [loHsATHE 00 aKCHOMAaTHYECKOM CIIOCO0E TIOCTPOCHHSI TEOMETPHH.

Tema 8. Ilapa/uieIbHOCTD NPSAMBIX U IVIOCKOCTEH.

[TapannenbHOCTh NPSAMBIX, MPSIMON M IUIOCKOCTH. B3anMHOE pacIoyiokeHue JBYX MPSMBIX B MPOCTpaH-
CTBE. YTon MexAy AByMs OpsaMbIMU. llapamiensHocTs miockocTed. Terpasap v mapaienenunes. 3aaadyd Ha
noctpoeHue ceueHuil. IlapamnenbHoe mnpoekTtupoBanue. OpToroHanbHOoe nOpoekTupoBaHue. Ilnomans
OpPTOTOHANILHOM MPOEKIUH MHOTOyrojbHHUKa. M300paxkeHne mnpocTpaHcTBeHHBIX ¢uryp. LleHTpanbHoe
npoekTupoBanue.[lapamienspHbie MpoeKuy WIockuX ¢puryp. CedeHnss MHOTOTPaHHHUKOB.

Tema 9. IlepneHIMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEIA.

IlepnenauKyISIpHOCT MNPsSMOM M IIOCKOCTH. llepneHaukyinsp M HakioHHble. Teopema o0 Tpex
HNEPIEHAUKYIIAPAX. YTOJ MEXAY MPSAMOM U INIOCKOCTBIO. JIByrpaHHbIid yrodi. IlepreHuKyIspHOCTD IIIOCKOCTEH.
Tpexrpannsiii yroia. MHororpansslil yron. Paccrostaus Mexmy ¢urypamu B mpocTpancTBe. [Ipoekuus ¢uryps
Ha TUIOCKOCTb.

Tema 10. MHOTOrpAaHHUKH.

Msuororpannuku. Bepiunnsl, pedpa, rpanu MHororpasHuka. Passeprka. MHororpanssie yriiel. Beimykible
MHororpanHuku. Teopema Oinepa.llpusma, ee ocHoBaHusi, OOKOBBIE peOpa, BbICOTA, OOKOBasi MMOBEPXHOCTb.
[psmas v wHakioHHas npu3Ma. [lpaBunbHas mnpusma. Ilapamnenenumnesn. Ky0. IlpoctpaHcTBeHHas TeopeMa
[Mudaropa. [Tupamupa, ee ocHOBaHUE, OOKOBBIE pedpa, BHICOTA, OOKOBAs IIOBEPXHOCTh. TpeyronbHas mupaMmua.
[IpaBunbHas nupamuga. Ycedensnas nupamuga. CuMMeTpur B KyOe, B Hapajulesienuieie, B IpU3Me U MUpaMue.
[lonstTne o cuMMeTpuH B TNpOCTpaHCTBE (ILIEHTpalbHasA, oceBas, 3epkajbHas). CeueHHs MHOTOIPaHHHKOB.
[octpoenne ceuennii. [IpeacraBnenue o NMpaBUIBHBIX MHOTOTPAHHHUKAX (TETpadp, KyO, OKTa’aAp, NOACKadAp U
ukocasap).lloaynpaBuibHble MHOTOIpAaHHMKH. 3BE3AuYaTble MHOTOIPaHHUKM.  Kpuctammbl — mnpupoAHbIE
MHOTOI'paHHUKU.BBIYKCIeHHEe 371€MEHTOB NPOCTPAHCTBEHHBIX (uryp (peOpa, auaronamu, yrisl). [linomaznsb
MTOBEPXHOCTH MPABUIIBHOM MUPAMH/IBI U TIPSIMO TPU3MBI.

Tema 11. BekTopbl B NPOCTPAHCTBE.

[lonsatue BexTopa. PaBeHCTBO BekTOpoB. ClIO)KEHHE M BBIYMTAHHUE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha
gyncno. Kommuanapaeie Bektopel. IlpaBmio mapamuienenwumena.Teopema O pas3ioXeHHH BEKTOpa IO TPEM
HEKOMIUTaHAPHBIM BEKTOPAM.

Tema 12. UToroBoe noBTOpeHue.

Paznen 3. Temarnueckoe miaanupoBanue 10 kiace
(4 gyaca B negesmio.Beero 136 yacos)

Ne HaumMeHoBaHue TeMbl, pa3jiesna KoanuecTBo
4acoB

1 [ToBTOpenue Kypca anredpsl 7-9 Kiacca. 4
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2 YucioBsie (pyHKIIHH. 10
3 Tpuronomerpudeckne (yHKITHH. 20
4 AKCHOMBI CTEPEOMETPHH 3

5 ITapaIensHOCTh MPSMBIX M INIOCKOCTEHH. 15
6 TpuroHoMeTpHUUECKUE YPABHEHUSL. 10
7 IIpeobpazoBanne TPUTOHOMETPHUICCKUX BBHIPKCHHM. 12
8 [TeprieHANKYIISIPHOCTD MPSIMBIX U IIOCKOCTEH. 16
9 [IpownsBoanas. 24
10 | MHOrorpaHHUKH. 12
11 BexTops! B pocTpaHCTBeE. 7

12 Hroroeoe moBTOpEHUE. 8

Paszpnen 2. Conep:kanue padoueii mporpammsbl o «Martemaruke: Aiaredpe u
Havajam aHaaus3a. ['eomerpun» nus 11 kiacca

Tema 1. IloBTopenue Kypca anredpol 10kiacca.

Pemenue 3anau Ha JBMKEHHE M COBMECTHYIO paOOTy C ITOMOILBIO JIMHEMHBIX U KBaAPATHBIX YPaBHEHUN U
uX cucrteMm. Penrenne 3a1a4 C MOMOIIBIO YMUCIOBLIX HCPABCHCTB U CUCTEM HCPABCHCTB C OI{HOI\/'I HepeMeHHOﬁ, C
MPUMEHEHHUEM N300paKeHUs YUCIIOBBIX IPOMEKYTKOB. PelieHne 3a1a4 ¢ UCIob30BaHNEM YHCIOBBIX (PYHKIHMN 1
ux rpadukoB. Mcmombp3oBaHWE CBOWCTB W TpadUKOB JMHEHHBIX W KBagpaTHYHBIX (YHKIWH, oOpaTHON

nponopuuonansHoctd ¥ Gpynkmuu Y = \ X . Ipaduueckoe penieHne ypaBHEHHI U HEPABEHCTB.

Tema 2. Ctenenu u kopHH. CTeneHHbIe (PYHKIMU.
_n
. N y="/x .

[lonsiTvie KOpHS n-i CTENEHHW U3 AEUCTBUTENLHOTO Yrcia. OyHKIHUN , WX CBOWCTBa W TpadUKH.
CpoiicTBa KOpH# n-ii crenenu. [IpeoOpa3oBaHue BoIpaXKCHUH, COEpKaIIUX paaukaibl. O000IIEHHE TOHITHS O
nokazarene crenenn. CreneHHast QyHKIWS, €€ CBOWCTBAa M rpaduk. MppamnnoHansHbie ypaBHeHUs.M3BIeueHne
KOpHEeH N-if CTeTIeHN U3 KOMIIEKCHBIX YHCEIL.

Tema 3. Iloka3zaTeabHas u Jorapupmuyeckas GPyHKIHH.
IToka3zarenbHas ¢pyHKUus, ee cBoicTBa U rpaduk. [lokazarenpHble ypaBHeHUS 1 HepaBeHCTBa. [loHsATHE

=loqg, x y
norapudma. OyHKIUSA y Ga , ee cBoicTBa U rpaduk. Bzanmuo oOpatHble dyHKIMu. ['padmkn B3ammHO
obpatHbix  (ynkumid.CBoiictBa  sorapu¢moB.  JlorapudpmMuueckue — ypaBHEHHs] M HEPaBEHCTBA.
HuddepenimpoBanue Mmoka3zaTenbHOH H  JOTapUPMUUIECKON  (QYHKIHIA. OcHoBHOE Jorapu(phMUUECcKoe

ToxkaecTBo. Jlorapudm npousBeneHHs, YACTHOIO, CTENEHH; MEPeXo] K HOBOMY OCHOBaHMIO. JlecsSTW4HBIA |
HaTypaJbHBIN JIOrapu(Mbl, YUCIIO €.

Tema 4. IlepBooOpa3Hasi 1 HHTErpaJl.

[lepBooOpasHas u HeonpeeleHHbIH nHTErpas. OnpeaeneH b HHTETpajl, ero BEIYUCICHUE U CBOHCTBA.
®opmyna Herorona-JleitOnuma. Beruucnenue miomaaed TUIOCKHX (GUrypc TOMOIIBI0 HHTerpana. [Ipumeps
MIPUMEHEHUS MHTerpajia B (PU3UKe U TEOMETPHUH.

Tema 5. D1eMeHTHI TeOPUM BePOATHOCTEH M MAaTeMAaTHYeCKOH CTATHCTHKH.

BepositHOCTh 1 reomeTpusi. He3aBucuMble MOBTOPEHUs UCTIBITAHUINA C ABYMS HcxogamMu. CTaTHCTHYECKHe
MeToAbl 00paboTku mHpopManuu. ['ayccoBa kpuBas. 3akoH Oonpmmx uucen. [Ipocrelimme BepoATHOCTHBIE
3agaud. Coueranus u pasmemieHus. @opmymna Oumnoma Heiotona. CriywaiiHble COOBITHS M HX
BeposiTHOCTH. Petienne 3aaq Ha OnpezesIeHne YacTOThl U BEPOSATHOCTH COOBITHIA. BhIauciieHne BEPOATHOCTEH B
OTBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMH HcXojaamu. Pemienne 3amad ¢ mprMEHEHHEM KOMOMHATOPHKH.
Permenue 3amad Ha BBIYHMCICHHE BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHH, NMpUMEHEHHE (OPMYJIBI CIOKEHHS
BeposiTHOCTEH. Perienune 3amad ¢ mpuMeHeHneM auarpamm Didjiepa, AepeBa BeposiTHocTeil, hopmyibl beprym.

VYcinoBHasi BeposiTHOCTh.IIpaBuiio yMmHOXKeHHs BepossTHOocTed. dopMyna MOTHONH BEPOSTHOCTH.
JluckpeTHble ciydaliHple BEIWYMHBI M pacnpeneneHud.HezaBucumele ciydaliHple BelnMUYUHBL. Pacnipenenenue
CYMMBl U TIPOM3BENCHUS HE3aBUCUMBIX CIIy4allHBIX BeJW4YMH.MaTemaTuueckoe OXHIAHHE W JIUCHEPCUs
CIy4daifHOM BelWYMHbL.MareMaTu4ecKkoe OKUJIaHUE U TUCTIEPCUSI CYMMBI CIIyYaHbIX BEIUYHUH. [ 'eoMeTpruyeckoe

14




pacnpenenenue. buHoMHuallbHOE pacnpenesieHne U ero ceorcra. HenpepriBHbIE cydaiiHbie BennuuHbl. [loHATHE
0 TUIOTHOCTH BEPOSTHOCTH. PaBHOMepHoe pacmpenenenue. [lokazarenbHoe pacmpeneneHre, €ro mapameTphl.
[MonsiTie 0 HOpMaJIBLHOM pacmpeneneHud. llapamMeTpsl HOpPMAaJIbHOTO pacrpenesieHus. [IpuMepsl cirydaitHBIX
BEJIMYMH, MOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEIIHOCTh H3MEpPEeHWH, pocT uenoBeka).HepaBeHCTBO
UYeoOnmmesa. Teopema bepaymmu. 3akon O6onpmux gucen. BoIOOpOUHBI METON M3MEpPEeHHs BeposiTHOCTEeH. Poib
3aKOHa OOJIBIIMX YHCEN B Hayke, mpupojae u obimectBe.KoBapuanus AByX ciiydaliHbIX BenuuuH. [loHsTHE O
koadpuiuente koppensiuu. CoBMECTHbIC HAOMIOACHUS IBYX CIy4YaiHBIX BeMYUH. BRIOOpOUYHBIN KO3 DUITUCHT
KOPPEJSIIHH.

Tema 6. YpaBHeHHs1 M HepaBeHcTBA. CHcTeMBbl ypaBHEHMIT 1 HEPABEHCTB.

PaBHOCMIIBHOCTE ypaBHeHUWil. OOmue MeTonsl pemieHus ypaBHeHWH. OCHOBHBIE TpPHEMBI PEIICHUs
CUCTEeM ypaBHEHHWH: TIOJCTaHOBKa, aiureOpamdecKkoe  CJOXEHHE, BBEJCHHE HOBBIX IIEPEMEHHBIX.
WppanmonansHele ypaBHeHMs. J[0Ka3aTelbCTBO HEpaBEHCTB. PellleHHe palMoHalIbHBIX HEPAaBEHCTB C OJHOU
nepemeHHol. HepaBeHcTBa ¢ Momynsamu. MppanyoHanbHble HEpaBEHCTBA. YPaBHEHUS U HEPABEHCTBA C ABYMS
nepemeHHbIMH. JlmodaHTOBbIypaBHeHHA. CHCTEMBI ypaBHEHHWH. YpaBHEHHS W HEPaBEHCTBA C TIapamMeTpamm.
Hcnonb3oBanue cBOUCTB U rpaduKkoB (GYHKIUH NP pelICHUN YPaBHEHUH U HEpaBEeHCTB. MeTo] HHTEPBAJIOB IS
pelieHusT HepaBeHCTB. [ paduueckue MeTONbl pelleHHs YpaBHEHMH W HEpaBEeHCTB. PelleHue ypaBHEHUH U
HEPaBEHCTB, COAEPXKANINX IMEPEMEHHYIO MO/ 3HAaKOM MOayssa. CHUCTeMBI MOKa3aTeNbHbIX, JOrapu(MUIECKUX U
WppalMoHaIbHBIX ypaBHeHUH. CHCTEMBI MOKa3aTeIbHBIX, JIOTAPU(PMIUECKAX HEPABEHCTB. Y PaBHEHHMSI, CUCTEMBI
ypaBHEHHH c mapaMeTpoM.l300pakeHre Ha KOOPAMHATHOW IUTOCKOCTH MHOXECTBAa PEIICHWH ypaBHEHHHA H
HEPaBEHCTB C JABYMs IMEPEMEHHBIMH U HX cUCTeM. [IpuMeHeHHMe MaTeMaTH4eCKUX METOJOB JJIs peIIeHus
COJIEp)KATeNPHBIX 3aJad W3 Pa3WYHBIX oOiacTell Hayku W TpakTukd. VHTeprperanus pe3ynbTaTa, ydeT
peaIbHBIX OTPaHUYECHUMN.

Tema 7. MeToa KOOpAUHAT B NPOCTPaHCTBe. [IBHKeHU.

BexTopsl U KoopAKHHATH B ITpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO, YTOJI MEXIY
Bektopamu. CkanspHOEe Tpou3BeeHHEe BEKTOpOB. CKalsipHOE MPOU3BEICHHE BEKTOPOB B KOOPIMHATAX.
[IpuMeHeHne BEKTOPOB IpU pEHICHUHM 3aJad Ha HAaXOXIEHHE PACCTOSHHM, [UIMH, IUIOmaned u 0oOBHEMOB.
VYpaBHeHHE IIIOCKOCTH B TmpocTpaHcTBe. PopMyna JUid BBIYMCICHHUS PACCTOSHUS MEXAYy TOYKaMU B
MPOCTpaHCTBE.JIBIKEHNsI B TPOCTPAHCTBE: MapaJUIeNbHBIA IIEPEHOC, MEHTpalbHAas CHUMMETPHs, CHUMMETpPUs
OTHOCHTEIHHO TUIOCKOCTH, MOBOPOT. CBOICTBa BMKeHNH. [[puMeHeHre IBMKEHUH IPU pelIeHnH 3a1a4.

Tema 8. Huannap. Konyc. Ilap.

Humuenp w xonyc.Ilnomane moBepxHocTH mmiuHApa W KoHyca. (OcCHOBaHHE, BBICOTA, OOKOBas
MMOBEPXHOCTh, 0Opa3yromasi, passeptka. lllap u cdepa, kacarenpHas MmIOCKOCTh K chepe.YpaBHeHHE Chephl B
npoctpancTBe.durypsl  BpamieHusi. Bzawmmuoe pacnonoxenue cdepel u  miockoctu.lIpencraBnenne 00
YCEeUeHHOM KOHYCE, CEeUeHHsI KOHyca (TapajjieIbHOE OCHOBAaHHUIO M TPOXOJSAIIEe Hepe3 BEepIINHY), CEUeHHUS
WIHHpA (TTapaIeNlbHO U IEPIIEHANKYIISPHO OCH), ceueHus mapa. PasBepTka nunuHapa u koHyca. [Ipocreiimme
KOMOHMHAIIMM MHOTOTPAHHUKOB W T€J BpallleHUs MEXIy co0oil. BrlumcieHne 371eMEeHTOB MPOCTPaHCTBEHHBIX
¢uryp (pebpa, nuaronaiu, yribl). MHOTOIpaHHUKH, BIMCAaHHBIC B cepy. MHOTOTpaHHUKH, OITMCAHHBIE OKOJIO
cdepbl. CHMMETpHS IPOCTPAHCTBEHHBIX PUTYP.

Tema 9. O0béMmbI Te1.

[Monstue 00 oObeme Tena.OTHOIICHHE O0beMOB MOAOOHBIX Teid.Dopmynsl  o0ObeMa KyOa,
NPSAMOYTOJIFHOTO Tapajuiesienunena, npusMel, nuianaapa.lIpuanun Kasansepu. @opmyssl o0bemMa mUpaMHUIBL U
KoHyca. PopMyIibl MJIOMIAAN MOBEPXHOCTEH HMIMHAPa U KoHyca. Popmyinbl o0bema mapa U miomagn chepsl.
OOBeMBI MApOBOTO CETrMEHTa, MIAPOBOTO CJOsi M IIapoBoro cekropa.llomoOHble Tenma B MPOCTpPaHCTBE.
CoOTHOIIEHUS MEXTY TUTOIIAISIMU TIOBEPXHOCTEH U 00BeMaMH TIOTOOHBIX TETI.

Tema 10.UToroBoe noBropenue.

Oo6o061aroree moBTopeHue. Pemenue 3amay.

Pa3znea 3. TemaTuueckoe mianuposanue 11 kiace

Ne HaumMeHoBaHue TeMbl, pa3jiesna KoanuecTBO
4acoB

1 [ToBTOpenue kypca anredpsi 10 kimacca. 4

2 Crenenu u kopau. CTenieHHbIe QYHKIINU. 18

3 Meroa KoopAMHAT B IPOCTPAHCTBE. J{BIKCHHS. 11

4 IToka3zarenbHas u JorapudmMudeckas QyHKINU. 29

5 [y ap, KoHyc, map. 13

6 IlepBooOpasHas u MHTETpal. 8
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7 DJIEMEHTHI TEOPUU BEPOSITHOCTEM U MATEMATUYECKOU CTATUCTUKH. 10
8 OOBbeMBI TEIL 15
9 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI YpAaBHEHHUI M HEPABEHCTB. 20
10 Hroroeoe moBTOpEHUE. 8
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