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1. llosicHUTEILHAA 3aIUCKA

Pabouas nporpamma npeamera «Marematuka: anredpa u Hadyajga MaTEMaTUYECKOTO aHaIN3a, FeoMeTpus» (YriIyOJIEHHBIN ypOBEHB)
00s13aTeIbHON ITpeIMeTHOM obsacTh «MaTtemaTtuka U HH(OpMAaTUKa» JJIsl CPEHETO 00I1Iero 00pa3oBaHus pa3padoTaHa B COOTBETCTBUU
¢ TpeboBanusiMu PI'OC K cTpyKType U pe3yibTaTaM OCBOCHHS OCHOBHBIX 00pa30BaTENbHBIX POTPaMM CPETHET0 O0IIEro 00pa3oBaHus.
Ha OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHHs 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUsl, IPEACTaBICHHBIX B
(denepaibHOM rocyJapCTBEHHOM CTaHAapTe€ OCHOBHOIO 00IIero oOpa3oBaHHs B COOTBETCTBUU ¢ mnepeuHeM Y MK, pekomMeH10BaHHBIM
MuHHUCTEPCTBOM NIpPOCBELICHUA. B HEH TakKe YYUTBHIBAIOTCA JIOMMHHUPYIOIIME HACH U MOJO0KeHUsA IIporpamMmsl pasBuUTHA U
(GopMHpOBaHUS YHUBEPCAJIbHBIX YYEOHBIX ACMCTBHUI JUIi OCHOBHOIO OOIIEro oOpa3oBaHUs, KOTOpbIE 0OecrneunBaoT (HOpMUPOBAHHE
POCCHIICKOI TPa)KJaHCKOM HIEHTUYHOCTH, KOMMYHHMKATHUBHBIX Kau€CTB JIMYHOCTH, M CHOCOOCTBYIOT (DOPMHPOBAHUIO KITFOUEBOM
KOMIIETEHLIUY — YMEHHIO YUUTHCH.
B coorBercTBUM ¢ npuHATOoi KoHuenuuei pa3BuTus MaTeMaTu4ecKoro oopasosanus B Poccuiickoit @exepaumu,

MaTeMaThuyeckoe 00pa30BaHKE PEUIAET, B YACTHOCTH, CJIEAYIOIINE KIOUYEBbIE 3aJaUH:

«MPEAOCTABIATh KaXA0MYy OOy4arolmeMycss BO3MOYKHOCTb JIOCTHKEHHUS YpPOBHS MaTe€MaTHYEeCKHX 3HaHWM, HEOOXOIMMOro mJis
JadbHEUIeH YCIeITHON dKU3HU B 00IIIECTBEY;

«obecrieunBaTh HEOOXOIMMOE CTpaHE YHMCIIO BBITYCKHMKOB, MaTeMaTUYeCKasi MOATOTOBKA KOTOPBIX JOCTATOYHA JUIS MPOAOIIKEHUS
o0Opa30BaHMsI B pa3IMUYHbIX HANpPaBICHUSAX U AJI MPAKTUYECKOM NEATEeIbHOCTH, BKIIIOUas MPENojaBaHue MaTeMaTUKH, MaTeMaTHUYECKHe

uccie10Banus, padoty B chepe MHPOPMALIMOHHBIX TEXHOJIOTUHA U Jp.»;



«B OCHOBHOM OO0IIIeM U CpeHEM 00111eM 00pa30BaHUU HEOOXOIMMO MPEAYCMOTPETh MOATOTOBKY O0YUAIOLIMXCSl B COOTBETCTBUU C UX

3aIlIpoCcaMi K YPOBHIO ITIOATI'OTOBKHU B C(bepe MAaTCMaTHYCCKOI'O 06p8,30BaHH}I».

CoOTBETCTBEHHO, BBIICTISAIOTCS TPH HAIMIPABJICHUS TPEOOBAHHM K pe3ysbTaTaM MaTeMaTHueCKOTO 00pPa30BaHMUS:
1 npakTHKO-OpUEHTUPOBAHHOE MaTeMaTU4YEeCKoe 00pa3oBaHUE (MaTEMATHKA JJIs AKU3HK);
2 MaTeMaTHKa JJsl UCTIOJIb30BaHUs B Mpodeccui;
3 TBOpYECKOE HalpaBi€HHE, Ha KOTOpPOE HaleJIeHbl Te OOydarluecs, KOTOpble IJIAaHUPYIOT 3aHUMAThCS TBOPYECKOM H

HCCHGHOB&TGHBCKOﬁ pa60T01”4 B 00J1acTH MaTCMaTHKH, (1)H31/IKI/I, 9KOHOMMKH U JPYI'UX 001acTsIX.

OTH HaNpaBJICHUS PEATU3YIOTCS B ABYX OJI0OKaX TpeOOBaHUM K pe3yJbTaTaM MaTeMaTU4eckoro oopazoBanus (0a30BbIi YPOBEHb U

yriyOJI€HHBIN YPOBEHB)

Ilesnb ocBOEHUS mporpaMmbl  6a30BOTO  ypOBHS — obecrieueHne  BO3MOKHOCTHU MCIOJB30BAaHUS MATEMATHUECKUX
3HaHUU U YMEHUH B TIOBCETHEBHOM KU3HU U BO3MOKHOCTH YCHEIIHOTO MPOIOJKEHUSI 00pa30BaHUs M0 CIIEHUAIBHOCTSM, HE CBSI3aHHBIM
C MPUKJIQJHBIM UCTIOIH30BAaHUEM MATEMAaTHKU.

[enb ocBOEHMSI MPOTPAMMBI YIIIyOJIEHHOTO YPOBHS: 00€cledeHre BO3MOKHOCTH YCIIEIIHOTO IPOAOKEHNsT 00pa30BaHUs 110
CHEIMATbHOCTSM, CBS3aHHBIM C MPUKIIAAHBIM UCTIOJIH30BAaHUEM MAaTEeMaTHKH, a TaK K€ OCBOCHHE MPeIMEeTa Ha BEICOKOM YPOBHE IS
CEpbE3HOT0 M3YUCHUS MaTEMATHKHU B By3€ M OOpeTEHUE MPAKTUISCKUX YMEHHUIN U HABBIKOB MAaTEMAaTUYECKOTO XapaKTepa, HEOOXOAUMBIX

JUTSI YCTIEUTHOU MPo(eCCUOHATBHON IEATETLHOCTH.

I[OCTI/I}I(GHI/IG IIOCTAaBJICHHBIX ueﬂeﬁ npeaAyCMaTrpmuBacT PCHICHUC CIICAYIOIIUX 3aj1aq:



-o0ecreueHue JOCTHKEHUS 00yJarolUMUCA 00pa30BaTeNbHBIX PE3yJlbTaTOB B COOTBETCTBUHU C TPEOOBAHMSIMH yCTaHOBJICHHBIX
PIrocC COO;

-o0ecrneyeHne NpeeMCTBEHHOCTH OCHOBHBIX 00pa30BaTEbHbBIX IPOTrPaMM;

-opMHUpOBaHUE OCHOB OLIEHKU Pe3yabTaTOB 0cBoeHMs oOydarommmucs OOIT;

-CO31aHHC yCJ'IOBI/Iﬁ AJIA Pa3BUTHUSA U CaMOpPCaIn3allun 06yqafonmxcs{.

MecTo yueOHOTro npeaMera B yueOHOM IIaHe
Jannas nporpamMma paccuntana Ha 204 yuyeOHBIX 4acoB Ha roji o0yueHus . B ydeOHOM miiaHe aJig W3Y4YeHUs MaTEMaTUKU Ha
yrayOnEHHOM YypOBHE OTBOAWTCS 6 YacoB B HENENIO, M3 KOTOPBIX MPEeIyCMOTpeHO 4 wyaca B HEAENI0 Ha H3YYCHHE Kypca
anreOpsl M Hayajd MaTEeMaTHYECKOTO aHalM3a M 2 yaca B HEAENI0 Ha Hu3ydeHHe TreoMeTpuu. KakIblil U3 KypCcoB BBIJIEISETCS B
OTJEJIBHBIA MPEIMET.
B mporpamme Takke YYUTBHIBAIOTCS JOMHHHUPYIONIME UACH W TOJ0XeHUs [Iporpammer pa3BuTHsS B (POPMUPOBAHUS YHHBEPCATBHBIX
y4eOHBIX JEHCTBUU JII OCHOBHOTO 0OIIEero oOpa3oBaHUs, KOTOpble obOecreunBaloT (OPMHUPOBAHUE POCCHUHUCKOW TPa)kTaHCKOU

HACHTUYHOCTH, KOMMYHHUKAaTUBHBIX Ka4YCCTB JIMYHOCTH, U CHOCO6CTBYIOT q)OpMI/IpOBaHI/I}O KJIFOUEBOM KOMIICTCHIUN — YMCHUA YUUTLCA.

IIporpamma paccuntana Ha 204 yaca

(34 nexesm B 11 ki1acce)

Kinacc KonnuecTBo yacoB 1o yueOHOMY KonunyecTBo 4yacoB B HeAENIO

IUTaHy




11 xmacc 204 6 (4+2)

2. Ilnanupyemsbie pe3yabrarbl 0cBoeHust OOII (inuHOCTHBIE, MeTanIpeMeTHbIC U NPeAMETHbIC) HA YPOBHE CPeHero
o0mrero oopazoBanusi «MaremaTuka: ajredpa u HauajJa MaTeMaTHYECKOr0 aHAJIN3a, FTeOMeTPHUs»

N3yyenue anreOpbl W HaYal MATEeMAaTHYECKOTO aHajdu3a 1O JaHHOW NpOrpaMMe CIOCOOCTBYET (OPMUPOBAHHUIO y yUaATUXCS
JUYHOCTHBIX, METAlpPEeAMETHBIX, TMPEAMETHBIX pE3yJbTaTOB OOYYCHHS, COOTBETCTBYIONIMX TpeboBaHmsaM DenepaabHOTOo
rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CpeIHEro (IOJIHOT0) 00IIero oopa3oBaHus.

JInuHOCTHBIE pe3yJIbTaThl:

1 BocnuTaHWE POCCUUCKON TPAKIAHCKOW MJECHTUYHOCTU: MATPUOTH3MA, yBaxkeHUs: K OTeuecTBy, OCO3HAHUS BKJIaJla OTEUECTBEHHBIX
yU€HBIX B pa3BUTHE MUPOBOU HAyKH;

2 ($hopMHpPOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

3 OTBETCTBEHHOE OTHOIICHHE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHUIO M CAaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH
KU3HM, CO3HATEIILHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHON MPOo(eCCHOHAIBHON U OOIIECTBEHHOMN
NEeSATETBHOCTH;

4 oco3HaHHBIM BbIOOp Oynymield npodecCHOHANBHOW JEATEeIbHOCTH Ha 0a3e OpHEeHTUpPOBaHUS B MHUpe mpodeccuid u
MPpOeCCUOHATIBHBIX MPEIIOYTCHNUN; OTHOIICHHE K MPO(PECCHOHATBHON IEATEIHPHOCTH KaK K BO3MOYKHOCTH Y4YacTHS B PEIICHUN
JUYHBIX, OOMIECTBEHHBIX, TOCYJAPCTBEHHBIX U OOIICHAIIMOHATILHBIX MPo0JieM; popMUpOBaHUE YBAKUTEIBLHOTO OTHOIICHUS K TPYLY,
Pa3BUTHE OIBITa YYaCTHUS B COITMAIIBHO 3HAYUMOM TPY/IE;

5 YMCHHEC KOHTPOJUPOBATH, OICHUBATh U AHAJIM3HUPOBATL IMPOICCC N PC3YJIbTaT y‘IC6HOI\/’I 1 MaTeMaTUYECKOM JACATCIBHOCTH,



yYMEHHUE yIPaBIATh CBOCH MMO3HABATEIILHON JEATEIHHOCTHIO;
yMEHHUE B3aUMOJCHCTBOBATh C OJHOKJIACCHUKAMM, JNETbMH MJIAJIIET0 BO3pacTa M B3pOCILIMU B 00pa30oBaTEIbHOM, OOIIECTBEHHO-
MOJIE3HOM, YIeOHO-UCCIIeIOBATEIBCKOM, MPOSKTHON U APYTHUX BUJAX NCIATCILHOCTH;
KPUTUYHOCTH MBIIUICHUS, HHUITHATHBA, HAXOJYMBOCTh, AKTUBHOCTH MPH PEIICHIUN MAaTEMaTHYCCKUX 3a1a4.
MeTanpeameTHble pe3yJibTaThI:
YMEHHUE CaMOCTOSTEIILHO OMPECISITh eI CBOSH JCATEIHHOCTH, CTABUTH U (DOPMYIHUPOBATH I ce0s1 HOBBIC 3a/1aUd B yU€0e€;
yMEHUE COOTHOCUTH CBOU JCHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIIECTBIISITh KOHTPOJIb CBOEH JCSATEIBHOCTU B MPOIECCE
JOCTKEHUS pe3yiIbTaTa, ONPeAeIsITh CIIOCOObI JEHCTBUN B paMKax MPEI0OAKEHHBIX YCIOBUN U TPEOOBAHMM, KOPPEKTUPOBATH CBOU
JNEUCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYaLUEH;
YMEHUE CaMOCTOSITEIBLHO MPUHUMATh PEIICHUS, MPOBOJUTH AaHAINU3 CBOEU JCSITENbHOCTH, MPUMEHSTHh Pa3UYHbIE METOJIbI
MTO3HAHMSI,
BJIaJICHUE HaBBIKAMH ITO3HABATEIIBHON, yUeOHO-HCCIICIOBATEHCKON M TIPOEKTHON JACATEIBHOCTH;
dbopMHUpOBaHUE TIOHATHMHOTO amnmapara, YMEHHs Co37aBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJIOTHH, KIACCU(UIIMPOBATH,
CaMOCTOSTEIILHO BRIOUPATh OCHOBAHMS Ml KPUTEPUH TSI KITACCU(PUKAIIHH;
YMEHUE YCTaHABJIMBATh MPUYMHHO-CIIEJCTBEHHBIC CBS3H, CTPOUTH JOTHYECKOE PACCYXKIACHHE, YMO3AKIIOYeHUE (MHIYKTHUBHOE,
JIEAYKTUBHOE W 110 aHAJIOTHH) | JIeJaTh BBIBOIBI;
(hopMHUpOBaHNE KOMIIETCHTHOCTH B 00JIACTH UCIIOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;
yMEHHUE BUJIETh MAaTEMATUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIlMU B IPYTUX TUCIUTIIINHAX, B OKPYKAIOIIEH KU3HU;
YMEHHE CaMOCTOSATEIHLHO OCYIISCTBIISATH MOWCK B Pa3IMYHBIX MCTOYHHMKAX, OTOOpP, aHAJIM3, CHCTEMATH3aIlUI0 U KIacCU(UKAITUIO

uHpopmaIuu, He0OXOAUMOM JIJISl PEIICHHS] MaTEMaTUYECKUX MPOOJIeM, IPEACTABISIThH €€ B MOHATHON (popme; MPUHUMATD pelieHUue



B YCJIOBUSAX HEMOJHOW MJIK U30BITOYHON, TOUHOM MM BEPOSTHOCTHOM MH(POPMAINH; KPUTHUECKH OIICHUBATh M MHTEPIIPETUPOBATH
MH(POPMAIUIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

10 ymenme wuCHoiab30BaTh MaTEeMaTHUYECKHE CPEACTBA HATTSIAHOCTH (Tpaduku, TaOMUIBI, CXeMbl W JAp.) N1 WIUTIOCTPAIUH,
MHTEPIIPETALNN, ApTyMEHTALINH;

11 ymeHue BBIABUTATh TMIOTE3bI IPU PELIEHUH 3a/1a4H, IOHUMATh HEOOXOAUMOCTh X IIPOBEPKHU;

12 nonmmanue CYImIHOCTH aJITOPUTMHUICCKHUX HpeI[HI/ICEIHI/Iﬁ U YMCHHC HCfICTBOBaTB B COOTBCTCTBUM C IIPCAJIOKCHHBIM aJITOPUTMOM.

IIpeameTHblie pe3yJIbTAThI:
OCO3HAaHHE 3HAYEHUs MAaTEMATHUKU JJIsl TOBCEHEBHOW KU3HU YEJIOBEKA,
IpEJICTaBICHUE O MAaTEMAaTUYECKON HayKe Kak cpepe MaTeMaTH4eCKOU eATeIbHOCTH, 00 3Tanax €€ pa3BUTHA, O €€ 3HAYMMOCTH ISl
Pa3BUTHS IUBUJIN3ALUN;
YMEHHE ONMCHIBATH SIBJICHUS PEaJbHOIO MHpa HAa MAaTEMaTUYECKOM S3bIKE; MPEICTABICHUE O MATEMATHYECKHUX IOHATUSAX U
MaTeMaTUYECKUX MOJEIAX KAK O BaKHEUILIEM UHCTPYMEHTAPUH, ITO3BOJIAIOLIEM ONIMCHIBATh U U3y4aTh PA3HbIE IIPOLIECCHI U SIBIICHNUS,
MPEACTABICHUE 00 OCHOBHBIX MOHATHUAX, UIEIX U METO/Iax alreOpbl 1 MaTEMaTHYECKOTO aHAIN3a;
IIPEICTABICHUE O MPOLECCAaX U SABJICHUAX, UMEIOIINUX BEPOATHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIILHOM
MHUpE, 00 OCHOBHBIX MOHATHAX 3JIEMEHTAPHON TEOPUM BEPOATHOCTEH; YMEHHE HAXOAWTh U OLEHUBATH BEPOSTHOCTH HACTYIUICHUS
COOBITHI B IPOCTEHIINX MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJINYUH;
BJIAJICHUE METOJAMM J10KA3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHHE MX IPUMEHSTH, IPOBOIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B

XOJI¢ peIICHHMS 3a/1a4;



7 MNPaKTHYCCKN 3HAYUMBIC MATCMATHUYCCKHUC YMCHUSA W HABBIKH, CIIOCOOHOCTh HX INPUMCHCHUA K PCHICHUIO MATCMATHYCCKHUX U

HCMATCMATHUYCCKHUX 3a1a4, ITPCAIIOIaratommuc YMCHHC!

v
v

\

D NN NN

v

BBITIOJIHATE BEIYHUCIICHHUS C JICMCTBUTEIILHBIMHA U KOMIIJICKCHBIMH YHCIIAMU;

pelaTth palyoHalbHBIC, UppallMOHAIbHBIC, MOKa3aTebHbIE, CTENEHHbIE U TPUTOHOMETPUUECKUE YpPaBHEHUS, HEPABEHCTRBA,
CHUCTEMBI YPaBHCHHI 1 HEPABEHCTB;

peraTh TEKCTOBBIE 3a/1aui apu(METHIECKUM CITIOCOO0M, C TIOMOIIIBIO COCTABIICHUS U PEIICHUS YPaBHECHUN, CHCTEM yYPaBHCHHM
1 HEPaBEHCTB;

WCIIOJIb30BaTh aNIreOpandecKuil «s3bIK» JIJI OMHCAHUS IPEAMETOB OKPYKAIOIIEr0 MHpa U CO3JaHUS COOTBETCTBYIOIIMX
MaTEeMaTHUYCCKUX MOJICIICH;

BBITIOJHATh  TOXKICCTBEHHBIC  MPEOOpa30BaHUS  PAIlMOHAIBHBIX, HPPAllMOHAJIBHBIX,  IIOKA3aTENIbHBIX, CTEICHHBIX,
TPUTOHOMETPUYECKUX BBHIPAKEHUI;

BBITIOJTHATH OIEpallui HaJl MHOKECTBAMU,

HcCIeIoBaTh (PYHKIIMH C TTOMOIIBIO TPOM3BOIHON U CTPOUTH UX Tpaduku;

BBIYUCIISTH IUIOMIAAN GUTYP U 00BEMBI TEJT ¢ MOMOIIBIO OMPEICIEHHOT0 UHTErpaa;

MIPOBOAUTH BEIYMCIICHNE CTATUCTHYCCKUX XaPAKTEPUCTHUK, BBITIOIHATH IPUOIMKEHHBIC BEIYUCIICHUS;

pemaTh KOMOMHATOPHBIE 331a4H.

8 BJIAICHUC HAaBbIKAMH HUCIIOJIb30BAHHA KOMIIBIOTCPHLBIX ITPOTpaMM IIPpHU PCIICHUN MATCMATHYCCKHUX 3aaa4.

B cootBercTBHM ¢ PI'OC COO, npenmetHbie pe3ynbTaTbl ocBoeHus OOII npeacraBiensbl AByMs rpyminamMu: « BEITYCKHUK HAYyYUTCS »,

«BBIMTyCKHUK MOJIYyYUT BO3MOKHOCTh HAyUUThCs ». Kak 1 B OCHOBHOM 00111eM 00pa30BaHuu, TPYIINa pe3yabTaToB « BhlmyckHUK



HAYYHUTCSD» TPECTABIAECT OO0 pe3ynbTaThl, JOCTHKEHHE KOTOPhIX 00eCIeYNBAETCS YUUTEIEM B OTHOIIEHUHU BCEX 00yYarOmInXCs,
BbIOpaBIIMX JaHHBIN ypoBeHb 00y4deHus. ['pynma pe3yapTaToB « BhIYCKHUK MOJIYYHT BO3MOKHOCTD HAYYHUTHCSD> 00€CIICUNBAETCS
YUWTEIEM B OTHOILIEHUH YaCTH HanOoJiee MOTUBUPOBAHHBIX U COCOOHBIX 00YYaIOIINXCs, BHIOPABIINX JaHHBIA ypoBeHb 00yueHus. [Ipu
KOHTpOJIE KauecTBa 00pa30BaHMs rpymna 3aJaHuid, OpUCHTUPOBAHHBIX HA OIICHKY JOCTHKCHHS INITAHUPYEMBIX PE3yJIbTaToOB U3 OJI0Ka
«BBINYCKHUK MOJIyYUT BO3MOKHOCTh HAYUUTHCSDY, MOYKET BKIIHOYAThCS B MaTepHalibl 010Ka «BBIMYCKHUK HAYyYUTCS». DTO MO3BOJIUT
MIPEAOCTABUTHh BO3MOKHOCTh O0YYarOUIMMCS TPOJIEMOHCTPUPOBAThH OBJIA/ICHHE KAUECTBEHHO NHBIM YPOBHEM JOCTH)KEHUM U BBISBIISATH
IMHAMMKY POCTa YUCICHHOCTU HanOoJiee OArOTOBIEHHBIX 00yUYaOIUXCsl.
IIpMHIMNINATBHBIM OTJIMYHMEM Pe3yIbTATOB 0230BOI0 YPOBHS OT Pe3yJIbTATOB YIJIY0JI€HHOI0 YPOBHS SIBJISETCH MX LeIeBast
HANIPABJICHHOCTb.

Pe3yabTaThl 6230BOr0 YPOBHS OPUEHTHPOBAHBI HAa OOIYI0 (PYHKIIMOHAIBHYIO IPaMOTHOCTh, IOJIYyYEHHE KOMIIETEHTHOCTEH /115
MOBCEHEBHOM )KM3HU U OOLIEr0 pa3BUTHs. JTa IPyIIa pe3yJbTaTOB MPeANoJiaraer:
— NOHUMAaHUE MPEIMETA, KIIFOUEBBIX BOIPOCOB U OCHOBHBIX COCTABIISAIOIINX JIEMEHTOB N3y4aeMOU NpeIMETHON 00JacTH, YTO
o0OecrieunBaeTcs He 3a CUET 3ay4YHBAHUS ONPECICHUN U MPABUJI, a TOCPEACTBOM MOJICTUPOBAHUS U IOCTAHOBKH NMPOOJIEMHBIX BOIIPOCOB
KYJbTYpPBbI, XapaKTepPHBIX JJIs JAHHON NpeaIMETHOI 001acTy;
— YMEHHE pellaTh OCHOBHBIE IPAKTUYECKUE 3a1a4U, XapaKTEPHBIE U1 UCIIOJIB30BAHKS METOA0B U MHCTPYMEHTAPUS JaHHOU
MpeaMeTHON 00J1acTH;
— OCO3HaHMUE paMOK M3y4yaeMOM peIMETHOM 00J1aCTH, OTPAHUYEHHOCTH METOJI0B U MHCTPYMEHTOB, TUITMYHBIX CBA3EH C HEKOTOPBIMU
ApyTUMH 00JACTSIMHU 3HAHHUSL.
Pe3ybTaThl yriry0JIeHHOT0 YPOBHSI OPMEHTHPOBAHBI HA MOJyYeHUE KOMIIETEHTHOCTE! JIJIsl MOCHeayomIel npodeccnoHanbHOu

JeSTETPHOCTH KaK B paMKax JaHHOU MPEAMETHOM 00JIacTH, TaK U B CMEKHBIX C HEl 00JacTsX.



[IpenmeTHbIE pe3yabTaThl 0a30BOTO YPOBHS, OTHOCSIIKECS K pa3aeny « BbIMyCKHUK MOJYyYUT BO3MOKHOCTh HAyUHUTHCS»,
COOTBETCTBYIOT MPEMETHBIM pe3yJbTaTaM paszjiena « BeITyCKHUK HAy4yuTCs» Ha YIIIyOJIGHHOM YPOBHE.
IlIpeomemmnuwie pezyromamal pazoena « Boinycknuk nojayuum 603mM0)4CHOCHb HAYUUMbCA) HE BBIHOCATCS HA UTOTOBYIO aTTECTALUIO,

HO MPU 3TOM BO3MOYKHOCTb UX IOCTHKCHHS JTO/DKHA OBITh MPEIOCTaBICHA KAXKIOMY O0yJarOIIeMyCs.

Ilnanupyemble pe3yabTaThl 00y4eHHs MO ajredpe

Yucna u eenuuunbl

Buinycknuk nayuumcs:
v/ OIIepUpOBATH MOHITHEM PaJMaHHAs MEpPa YIJIa, BBIMOIHSATE MPe00pa30BaHus PaAUaHHONW MEPhI B TPAIYCHYIO U TPaJyCHON MEpPHI B
paguaHHYIo;
v/ OIIepUpPOBATH MOHSITHEM KOMILUIEKCHOTO YHCIIA, BBIIOIHATH apU(PMETHIECKUE OTEPAIIMU ¢ KOMIUICKCHBIMHU YMCITaAMH;
v’ u300pakaTh KOMIUICKCHBIC YUC/Ia Ha KOMIUIEKCHOM TUTOCKOCTH, HAXOIUTh KOMIUICKCHYIO KOOPAWHATY YHCIIA.
Buinycknuk nonyuum 603mM04CHOCTY.
v/ UCTIOJIB30BaTh PA3INYHBIE MEPHI H3MEPEHHSI YTIIOB TIPH PENIEHHH TEOMETPUIECKUX 3a/1a4, a TAKXKE 3a/1a4 M3 CMEKHBIX TUCIIUITIINH;
v IPUMEHATH KOMILJIEKCHbIE YUCIIa IS PElIeHHs aareOpandecKux ypaBHEHU

v . Buipasicenus

Buvinycknux nayyumcs:
v/ OIlEpUpPOBaTh MOHATUAMH KOPHS N-i CTENEHH, CTENEHU ¢ PAl[MOHAILHBIM [TOKa3aTeIeM, CTENEHHU C AEHCTBUTEIBHBIM ITOKa3aTeleM,

norapudma;
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v IIPUMEHATD TIOHATHS KOPHS N-i CTENEHH, CTENEHH C PallMOHAILHBIM TTI0Ka3aTesIeM, CTENEHH C JEHCTBUTEIBHBIM [TOKA3aTENEM,
norapuMa 1 UX CBOMCTBA B BEIYUCICHUSAX U MPU PEIICHUH 3a/1a4;

v’ BBITIOJIHATE TOKIECTBEHHBIE IPE0OPa30BaHKs BHIPAKEHHIA, COAEPKAIINX KOPEHb N-i CTEIIEHH, CTENEHH C PAI[HOHAIBLHBIM
MoKazareseM, CTENeHb ¢ JCHCTBUTENbHBIM MTOKa3aTeseM, Jorapudm;

v/ OIIEpUpPOBATH MOHATHAMH KOCHHYC, CHHYC, TAHT'€HC, KOTAaHT€HC YIJIa II0BOPOTa, apKKOCHHYC, apDKCHHYC, apKTaHT€HC U apKKOTAHTEHC;

v/ BBITIOJIHATE TOKIECTBEHHBIE TPE0OPa30BaHKs TPUTOHOMETPUUECKHUX BBIPAKEHHUIA.

Buinycknuk nomyuum 803mMoxicHOCmb:
v/ BBITIOJTHSATH MHOTOIIIArOBBIE MPE0OPa30BaHKs BHIPAKCHUIA, TPUMEHSIS IMUPOKHUI HaOOp CIIOCOOOB U MPUEMOB;
v/ IPUMEHSTD TOKIECTBEHHBIE IPEOOPa30BaHMUs BRIPAKCHUH TS PEIICHUS 33124 U3 PA3IMIHBIX Pa3/eoB Kypca.

Ypasuenusn u nepasencmea

Buinycknuk nayyumces:
v/ periaTh UpparoHaIbHbIC, TPUTOHOMETPHIECKHUE, TIOKA3aTeIbHBIC U JIOrapu(hMUIECKUE YPaBHEHHS, HEPABCHCTBA M UX CHCTEMBI;
v’ pemats anrebpandeckue ypaBHEHHUsI HA MHOXKECTBE KOMIUIEKCHBIX YHCET;
v/ MOHMMATh YpaBHEHHE KaK BAKHEHIITYI0 MaTEMATHIECKYIO MOJIENb JJIs OMCAHKS U H3yYESHUS Pa3HOOOPAa3HBIX PeabHBIX CHTYAIHH,
peliaTh TEKCTOBBIE 3aJ]aul alredpandeckuM METOIO0M;
v/ IPUMEHSTH TpadUueCKre TPEACTABICHHS TS UCCIIEAOBAHUS YPaBHEHHIA.
Buinycknuk nonyuyum 603M04CHOCHb !
v/ OBJIAJIETh IPUEMAMHU PEIICHHsI YPaBHEHHI, HEPABEHCTB U CUCTEM YPaBHEHHH; IPUMEHSTH arlliapar YpaBHEHUH ISl PEIICHUS
Pa3HOO0Opa3HbBIX 337]a4 U3 MATEMATUKU, CMEXKHBIX MTPEAMETOB, MPAKTUKHU;

v/ IpUMEHATH TpadUueCKHe PEACTABICHHS I HCCIIEA0BAHUS YPaBHEHHUH, HEPABEHCTB, CUCTEM YPAaBHEHHIA, COAEPIKAIIUX TaPaAMETPHL.
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Dyukyuu

BoinyckHuk Hayuumcsi:
v IIOHUMATh U UCIIOJIb30BaTh (D)YHKIIHOHAIBHBIE TOHSTHS, SI3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAYEHNS);
v’ BBINOJIHATD TIOCTPOEHHE rPadGUKOB (PYHKIHIA C TIOMOIIBIO TEOMETPHUYECKUX ITPE0OPa3OBaAHHIA;
v/ BBITIOJHATH TIOCTPOEHHE TPA(UKOB BUAA Y = /X, CTEHEHHBIX, TPUTOHOMETPHIECKNX, OOPATHBIX TPHTOHOMETPUUYECKHX,
MOKa3aTeIbHBIX U JIoTapu(PMUIecKuX (PyHKINHI;
v/ MCCcre0BaTh CBOMCTBA (DYHKITHIA;
v/ IOHUMATh QYHKIINIO KaK BAXKHEHIITYIO MATEMaTHIECKYIO MOJIEIb [UISl OTIMCAHHMS TIPOIIECCOB M ABJICHUI OKPYKAIOIIEro MHpa,
MPUMEHSTh (PYHKIMOHAIBHBIN S3BIK JJIsI OMUCAHUS M UCCIISIOBAHUS 3aBUCUMOCTEN MEXKIY (PU3NICCKUMHU BEIIMUYMHAMH.
Boinycknuk nonyuum 603mMo#CHOCb.
v TIPOBOJIUTDH MCCIICIOBAHMUS, CBSI3aHHBIC C H3YUYCHHEM CBOWCTB (DYHKIIHIA, B TOM YHCJIE C UCITOIb30BaHUEM KOMIIBIOTEPA;
v/ UCTI0JIB30BaTh (DYHKIIMOHAIBHBIC MIPEICTABICHUS U CBOWCTBA (DYHKIIHMI IS PEIICHUS 3a/1a4d U3 Pa3IMIHBIX Pa3aeiioB Kypca
MaTeMaTUKH.

DnemeHmvl Mamemamuyueckozo aHaau3da

Buvinyckuux nayuumecs:
v/ IPUMEHSATH TEPMUHOJIOIHIO M CHMBOJIMKY, CBI3AHHYIO C IOHSATHAMM HPEJIEN, IPOM3BOIHAS, IIEPBOOOPA3HAs U MHTErPAIT;
v/ HaXOIUTh nepeaen QyHKIUY,
v/ pelath HEPaBEHCTBA METOIOM UHTEPBAJIOB;
v/ BBIYHCIIATH IPOU3BOIHYIO U IIEPBOOOPA3HYIO (DYHKIHH;

v/ UCTIOJIB30BaTh MPOU3BOHYIO ISl KCCIIEIOBAHMS M TOCTPOEHHS TpadMKOB (PYHKIINH;
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v/ IOHMMATh T€OMETPHYECKUI CMBICI ITPOM3BOIHOMN M ONPENEIEHHOIO HHTErPaa;
v/ HaXOJIUTh BTOPYIO ITPOM3BOIHYIO, TIOHUMATh €€ T€OMETPUUCCKHI M (PH3MUIECKUI CMBICI;
v BBIYHUCIISTH ONPENCIEHHBIN HHTErPal;
v BBIYUCIISATH HEONPEAETEHHBINA HHTETPAJL.
Buvinycxuux nonyuum 603moarcHocms.
v’ c(hopMHPOBATH IIPEACTABIEHHE O IPUMEHEHUH T€OMETPHYECKOTO CMBICIIA IIPOU3BOIHON M HHTErpalia B Kypce MaTeMaTHKH, B
CMEXHBIX JUCIUIUIMHAX;
v’ copMHpOBATH U YIIIyOUTh 3HAHHUsI 00 HHTErpalle.

Inemenmobl KOMOUHAMOPUKU, 6€POAMHOCHIU U CIAMUCHUKU

Buinycknux nayyumecs:
v/ periaTh KOMOMHATOPHBIE 33/1a41 Ha HaXOKICHHE KOJINIECTBA 00BEKTOB MM KOMOWHAIIHIA;
v’ ipuMensTh popmy 6nHOMa HproTOHA 115 TpeoOpa30BaHus BEIPAKEHHIA;
v/ HCIIOJIb30BaTh METOJI MAaTEMAaTHUECKONW MHIYKIIMH JUTS JIOKa3aTeIbCTBA TEOPEM M PEIICHHUS 3a/1aY;
v/ UCTIOJIB30BaTh CIIOCOOBI TPECTABICHHS M aHAIM3a CTATUCTUIECKUX JTAHHBIX;
v/ BBITIOJIHATH OTIEPAIIUH HaJl COOBITHSAME M BEPOSTHOCTSIMH.
Buvinyckuux noayuum 603mMoiCHOCY .
v/ HAyYUTHCS CIICHUATLHBIM PHEMaM pellieHrss KOMOMHATOPHBIX 3a/1a4;

v/ XapaKTepH30BaTh IPOLECCH] M ABJIECHHS, UMEIOLIME BEPOSTHOCTHEIM XapaKTep.
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IInanupyembie pe3yabTaThl 00y4YeHUsI TeOMeTPUH
BbIyCKHUK HAYyYUTCS:
v/ OIepupoBaTh TMOHATHAMHU: TOYKA, HPSAMasi, IJIOCKOCTH B MPOCTPAHCTBE, MAPAIUICIBHOCTE U IEPICHANKYISIPHOCT TPSIMBIX H

IJIOCKOCTEH;

<

pacno3HaBaTh OCHOBHBIE BUIbl MHOTOIPAaHHUKOB (TpU3Ma, MUpaMUIa, IPSIMOYTOJIbHBIN Mapasuienenumne, Ky0);

<

n300paxaTh TeOMETpUYECKUE (PUTYPHI C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB; * U3BJIEKATh MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEJCTAaBICHHYIO Ha YepTexkax;

npumeHsTh Teopemy ITudaropa rmpu BeIUUCIECHUN AIEMEHTOB CTEPEOMETPUUECKUX (DUTYD;

HaXO0JIUTh 00BEMBI U TUIOLIAIN MOBEPXHOCTEN MPOCTEUILINX MHOTOTPAHHUKOB C PUMEHEHUEM (POPMYIT;

pacno3HaBaTh Tejla BpallleHUs: KOHYC, TWIUHAD, chepy U map;

BBIYHUCIIATh OOBEMBI U TJIOMIAM TOBEPXHOCTEN MPOCTEHIITMX MHOTOTPAHHUKOB U TEJI BPALIEHUS C TOMOLIBIO0 (POPMYIL.
ONIEPUPOBATH MTOHATUEM JIEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE;

HaXOJIUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSIMOYTOJILHOTO Napalijiesienune1a

3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOU UCTOPUEN;

RN N N NN TR

MOHMMATh POJIb MATEMATUKH B pa3BUTHH Poccuu.

B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:

* COOTHOCHUTbH a0CTpPaKTHbIE T€OMETPUUYECKUE TTOHATUS U (PAKThI C PEaTbHBIMU KU3HEHHBIMU O0OBEKTAMH U CUTYAIUSIMU;

*  UCIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYD JUTS pEelIeHUs 3a/1a4 IPAKTUIECKOTO COJICPKAHUS;

* COOTHOCHUTb IUJIOLIAJU TTOBEPXHOCTEH TeJl OIMHAKOBOU (POPMBI pa3IMYHOTO pa3Mepa;
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OIICHUBATh (POPMY MPABIIIBHOTO MHOTOTPAHHHKA MOCJIE CITMIIOB, CPE30B U T. M. (OMPEAeaTh KOJMYECTBO BEPIINH, pedep U TpaHen
MOJTYYEHHBIX MHOTOT'PAaHHUKOB).
BuinyckHuk noyuum 603M0HCHOCHb HAYUUMCA:
MPUMEHSTH JUTs pEIICHUS 3a71a4 reoMeTprIecKue (hakThl, €CIIA YCIOBHSI MPUMEHEHUS 3a/1aHbI B IBHOU (popme;
peniaTh 3a1a4i Ha HaXO0XKJIEHUE TeOMETPHUUYSCKUX BEIMYHMH M0 00pa3liaM WM alfTOPUTMaM;
nenath (BBIHOCHBIC) TUTIOCKUAE YEPTEKH U3 PUCYHKOB 00BbEMHBIX (DUTYP, B TOM YKCJIE PHCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEUCHUS
MHOTOTPaHHHUKOB;
M3BJIEKATh, MHTEPIIPETUPOBATH U IIPE0OPa30BLIBATh HHGOPMAIHIO O TEOMETPUUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTekKax;
MIPUMEHSTh TEOMETPUUECKUE PAKThI JJIsl PEIICHUS 3a/1a4, B TOM YUCIIE, IPEANOJIaraloinX HECKOIbKO IIaroB PEIICHHUS;
OITUCHIBATH B3AMMHOE PACIIOJIOKEHHE TIPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;
(dhopmyHpoBaTh CBOMCTBA U MpU3HAKHU (HUTYD;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;
3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJAUHAT;
BJIQJICTh CTAaHAAPTHON KiIacCU(UKALIMEH MPOCTPAHCTBEHHBIX QUTYpP (MTUpaMUIbI, TPU3MBbI, TTapaJICIICIIUIICbI);
HCIIOJIb30BaTh CBOMCTBA T'€OMETPUYCCKMX (UTYp JUIS pelieHHs 3adad MPaKTHYECKOro XapakTepa M 3aJad U3 APYyTHX obJacTei
3HAHUI;
3a7]aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

peraTh MpOCTEHIIHE 3a/1a41 BBEJICHHEM BEKTOPHOTO Oasuca.

3. Copepsxkanue TeM y4e0HOI0 nmpeaMera
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Cooepocanue mooyns
«Anzeopa u navana mamemamuuecKo20 AHAIU3A»

Iloemopenue

Pemenue 3a1a4 ¢ MCMoab30BaHUEM CBOMCTB YUCEI U CUCTEM CUUCIICHHUS, IEIMMOCTH, IOJIEU U 4acTe, MPOLEHTOB, MOIYJIEN YUCEN.
Pemenue 3amay ¢ MCHOJB30BaHUEM CBOMCTB CTENEHEW W KOpHEH, MHOrOYJIEHOB, MPeoOpa3oBaHUl MHOTOWIEHOB U APOOHO-
PAlMOHAIIBHBIX BBIPAXKEHUMN.

Pemenune 3a1a4 ¢ HCOJIB30BAaHUEM TPAAYCHOM MEPHI yTIIA.

Mopyip yncia 1 ero CBOMCTBA.

Pemenne 3amad Ha JBIKEHHE M COBMECTHYIO palOOTy, CMECHM U CIUIaBbl C IIOMOINBIO JIMHEHWHBIX, KBaJpaTHBIX U JPOOHO-
pPAlMOHAIIBHBIX YPABHEHUN U UX CUCTEM.

Pemienne 3amad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW NMEPEMEHHOMW, ¢ MPUMEHEHUEM H300paKeHUS
YUCJIOBBIX MPOMEKYTKOB.

Pemenure 3amau ¢ UCMOMB30BaHUEM YUCIOBBIX (DYHKIIHMM 1 UX TpaduKoB.

Hcnonb30BaHue CBOMCTB U IpadMKOB IMHEHHBIX U KBAJPATUUHBIX (ByHKIMH, 0OpATHOH MPONOPIHOHATBHOCTH M GYHKIUK y = v/X.
I'paduueckoe peleHre ypaBHEHUN U HEPABEHCTB.

Hcnonb3oBanue onepainuyii HaJl MHOKECTBAMU U BbICKA3bIBAHUSIMH.

Hcnonb30BaHre HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, YUCIOBBIX MTPOMEKYTKOB, UX 0ObEITMHEHUHN U TIepECEeUEHUN.
[Ipumenenve mpu pemieHur 3a7ad CBONCTB apu(PMETHUYECKONM W TeOMETPUUYECKOW MPOrPEeCcCHH, CYMMHPOBAHUS OCCKOHEYHOU
CXOJAIIEHCS TEOMETPUUECKOUN ITPOTPECCHUM.

Mmuoxcecmea (uucnoewvie, 2eomempuiecKux huzyp).
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XapaKkTeprucTUIECKOe CBOMCTBO, JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE, 0ECKOHEUHOE MHOKECTBO.
CnocoOs1 3aanust MHOXKECTB [TogMHOXKeCTBO.

OTHoOIIEHNS IPUHAJIC)KHOCTH, BKIIFOUEHHUS, PAaBEHCTBA.

Onepaunn Haa MHOkecTBaMu. Kpyru Ditnepa.

Koneunsie 1 OeCKOHEUHBIE, CUETHBIC U HECUCTHBIC MHOXKECTBA.

Hcmunnbvle u 10)1cHble 8bICKA3bIGAHUS, ONEpAUUU HA0 8bICKA3bIEAHUAMU.

Anre0Opa BbICKa3bIBaHHIA.

CBs13b BBICKA3bIBAHHUI C MHOKECTBAMM.

KBaHTOpHI cyliecTBOBaHUS U BCEOOIIIHOCTH.

3aKoHbI JIOTUKU. OCHOBHBIE JIOTUYECKUE MTPABUIIA.

Pemenune nornueckux 3aaad ¢ UCMOJIb30BAHUEM KPYTOB Diliepa, OCHOBHBIX JJOTHUYECKHUX MPABWUIL.

Ymo3zaknrouenus.

O00cHOBaHM U JOKA3aTENbCTBO B MaTEMaTHKE.

Teopembl. Buapl MaTeMaTHUECKUX YTBEPKICHUM.

Bunpl nokazarenscTB. MaremaTnyeckass MHIYKLIHS.

YTBepxkaeHue, 00paTHOE JaHHOMY, TPOTUBOIOJIOKHOE, 00paTHOE MPOTUBOIOIOKHOMY TAHHOMY.
[Tpu3Hak u cBOWCTBO, HEOOXOAUMBIE U JJOCTaTOYHBIE ycioBuUs. OCHOBHAs TeopeMa apu(PMETUKH.
Ocratku u cpaBHeHus. Anroputm EBknuaa. Kutalickas Teopema o0 octaTkax.

Mautas teopema depma. -UYHBIE CUCTEMBI CUUCIICHUS.

OyHKIMA Diiepa, YUCIO U CyMMa JIEJINTENIEd HATYPaJIbHOTO YUCTIA.
17



Paouannasn mepa yeia, mpucoOHomMempuiecKas OKPDYICHOCHD .

TpuronomeTrpudeckue GYHKIUN YUCEN W YriIoB. POPMYIbI TPUBEICHUS, CIOKCHHUSI TPUTOHOMETPUICCKUX (YHKITHHA, (POPMYIIBI
JBOMHOTO W TIOJIOBUHHOTO apryMmeHTa. [IpeoOpa3oBaHmE CyMMBbI, Pa3HOCTH B MPOU3BEIACHUE TPUTOHOMETPUUYECKUX (PYHKIUH U
Haobopor. Hymm ¢yHKIIMM, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HamOomblliee W HauMeHbIee 3HAYCHHUE (DYHKITUU.
[leprogndeckne GyHKIIUM W HaWMEHbIIUK mepuon. UETHple W HedéTHhie (YHKIUU. TpHUroHOMETpHuYecKne (QYHKIIMH YHCIOBOTO
aprymenTa. CBoiicTBa u rpaduku TpuroHomeTpudeckux GyHKuuid. OOpaTHbIE TpUTOHOMETpUYeckue QYHKIIMN, UX TIaBHBIC 3HAYCHUS,
CBOMCTBA U TpaduKmy.

Tpuzonomempuueckue ypasHeHus.

OnHOpOIHBIE TPUTOHOMETPUYECKUE YpaBHEHHs. PemieHue mNpoCTEMIIMX TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocrenmme
CUCTEMbI TPUTOHOMETPUUECKUX YPABHEHUM.

Hokazamenvhule u no2apugpmuyeckue hynkyuu.

CreneHp C JOEWCTBUTEIBHBIM IIOKA3aTENEM, CBOMCTBA CTeleHH. lIpocTedimme mnokas3aTelbHbIE YPaBHEHMSI M HEPABEHCTBA.
[TokazatenpHass (yHkius u ee cBoiictBa U rpaduk. Yucrno e u ¢pynkuus. Jlorapudm, cBoiictBa norapudma. [lecaTnyHbii u
HaTypanbHblil jorapudm. IIpeoOpazoBanue norapu@mMuyeckux BbIpakeHHd. Jlorapudmuueckue ypaBHEHUST M HEPABEHCTBA.

Jlorapudmuyeckast pyHKkIus u ee cBoiicTBa U rpaduk. CtenenHas QyHKIHS U ee cBoiicTBa U rpaduk. pparronanbHble ypaBHEHUS.

Ilepsuunvie npedcmagsieHuUs 0 MHOICECH 8 KOMNICKCHBIX YUCE.

JIelCTBHS C KOMIUIEKCHBIMU YuciaMu. KOMIUIEKCHO cONpspKEHHbIE ynciia. MOIyinp M apryMEHT 4uciia. [ pUrOHOMETpHYECKAs
(dhopma KOMIUIEKCHOTO unciia. Penenne ypaBHeHH B KOMIUIEKCHBIX YHCIIAX.

Memoo urnmepeajios o1 peuierHusn HepaeenHcme.
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[IpeobpazoBanus rpadukoB (PYHKIMA: CHABUT, YMHOXXEHHE Ha 4YHCIO, OTPaXCHHE OTHOCHTEIBHO KOOPAMHATHBIX OCEH.
['padrueckune MeTonbl pelieHnsl ypaBHEHHUM 1 HEpaBeHCTB. PellieHre ypaBHEHUN U HEPABEHCTB, COJIEPXKAIIUX IEPEMEHHYIO MO/ 3HAKOM
Moayns. CHCTeMBI MOKa3aTeNbHBIX, JIOTAPU(PMUIECKIX U UpPAIIMOHATIBHBIX YpaBHeHHH. CHCTEMBI TOKa3aTENbHbIX, JJOTrapu(MUIECKUX U
VMppalOHAIbHbBIX HEPABEHCTB.

Dynxkyuu

Bzaumuo obOpatubie ¢ynkiun. ['paduku B3auMHO 0OpaTHBIX (GYHKIUH. YpaBHEHHS, CHUCTEMbl ypaBHEHUH C MapaMeTpOM.

®opmyna bunoma HeroToHa. PelieHrne ypaBHEHUI CTEIIEHH BBIIIE 2 CIIEMAIBHBIX BUIOB. Teopema Buera, Teopema besy.

Ilpueooumoie u nenpueooumole MHO2OY1CHDI.

OcHoBHasi Teopema anreOpbl. CUMMETpUYECKHE MHOTroujieHbl. llemounciieHHble U 1I€J03HAYHBIE MHOTOYIEHbl. DYHKIHUU
«JIpoOHAasi 4yacTh YUCIa» U «lenas 4actb uuciay. /[nodantoBsl ypaBHeHus. llemnbie npobu. Teopema depma 0 cymme KBaJapaToOB.
CyMMBl U psAIbl, METOABl CYMMHPOBAHHMSI W TIPU3HAKU CXOAUMOCTH. TeopeMbl O NPUOIMKEHUH JEUCTBUTEIBHBIX YHCEN
panMoHadbHbIMU. MHOXECTBA Ha KOOPAMHATHOW IUIOCKOCTU. HepaBeHcTBO Komm — ByHSKOBCKOro, HEpPaBEHCTBO WeHcena,
HEPABEHCTBA O CPEIHHX.

Honamue npeoena hynkuuu ¢ mouke.

[Tonsitue mpenena GyHkiuu B 6eckoHEYHOCTH. AcUMNTOTHI Tpaduka GyHkiuu. CpaBHEeHHEe 0€CKOHEYHO MaJIbIX M OECKOHEYHO
oonpx. HenpepsiBHOCTh (pyHKIIMU. CBOMCTBA HenpepbiBHBIX (yHKUIMNA. Teopema Belepirpacca. uddepennupyeMocts GyHKIMH.
[IpousBognass ¢ynkuuu B Touke. KacarenbHas k rpaduky ¢(yHkuuu. ['eomerpuyeckuii M (U3MUECKUH CMBICT MPOU3BOIHOM.
[Tpumenenue nponsBoaHoN B dusnke. [IponsBogusie snemenTapubix Gpynkiuii. [IpaBuna quddepeniupoanus. Bropas nmpousBoaHas,

e€ reoMeTpuyecKuil U GU3NUECKUil CMbICI. TOYKHM 3KCTpeMyMa (MakcuMyMma U MUHUMYMa). MccrenoBanue sinemMeHTapHbIX (yHKIMA Ha
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TOYKH JKCTpEMyMa, HauOoJIbIliee U HAMMEHbBIIIEe 3HaYeHUE C MOMOIIBI0 mpou3BoaHON. [locTpoerne rpadukoB QyHKIHI C TOMOIIBIO
npou3BoAHbIX. [I[puMeHeHne Mpou3BOAHOM MPpH pellieHuu 3a1a4. HaxoxaeHue s3kCTpeMyMoOB (PYHKIIUN HECKOJIbKUX NEPEMEHHBIX.

Ilepeooopasznas u unmezpan.

Heonpenenéunsiii unterpan. IlepBooOpasubie sneMeHTapHbix (yHKuud. [lnomanas kpuBoduHEWHON Tpanenuu. Dopmysa
Hprorona-Jleiitonuna. OnpenenéHHblii uHTerpai. BeauciieHne miomaned miockux (Guryp u o0bEMOB Tell BpalleHUs C IOMOIIBIO
uHTerpana. MeTosl pernieHus: GyHKIMOHATBHBIX YPABHEHUN U HEPABCHCTB.

Teopusa eepoamuocmeii u cmamucmuKd.

BepositHoCcTh U cTratucTHKa, JOTUKa, Teopusi rpadoB u komOuHaTopuka [loBTopenue Mcnonp3oBanue Tabiuil U gUarpaMm st
MpeCTaBIICHUs JaHHBIX. Pelenre 3aa4 Ha MPUMEHEHUE OMUCATENbHBIX XapaKTePUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOIBIIIETO U
HAaMMEHBIIIETO 3HAYEHUs, pa3Maxa, JHUCIEPCUUM W CTAHAAPTHOTO OTKJIOHEHUs. BBIYKCIIEHHE YacTOT U BEPOATHOCTEH COOBITHIA.
Brrunciienre BEpOSATHOCTEM B OMNBITaX C PaBHOBO3MOXXHBIMHU JJIEMEHTapHBIMH Hcxojamu. Hcmonb3oBaHMe KOMOWHATOPHKH.
Briuncnienre BeposSITHOCTENW HE3aBUCUMBIX cOObITHH. Mcnonb3oBanue GopMyJibl CIIOKEHHSI BEPOATHOCTEH, Auarpamm Dilepa, aepeBa
BeposTHOCTEeH, (opmynsl bepHymmm. BeposTHOoCTHOE MpoCTpaHCTBO. AKCHOMBI TEOPHH BEPOSITHOCTEH. YCIIOBHAS BEPOSTHOCTD.
IIpaBuno ymHoxkeHus BepoaTHocTer. dopmyna mnosiHoW BeposTHocTH. Popmyna baiieca. [IuckpeTHble cilydailHblE BEJIWYHUHBI U
pactipenenenusa. CoBMeCTHbIE paclnpeneneHus. PacnpeneneHue cyMMbl W TMPOU3BEACHUS HE3aBHUCUMBIX CIIyYalHBIX BEIUYMH.
MareMaTu4eckoe OXHUJIAHUE W JTUCTIEPCUs CIy4ahHOW BEJIMYMHBI. MaTeMaTH4eCcKoe OXKHUJIAHUE M JIUCIEPCHUS] CYMMBI CIyYaWHBIX
BeNMuMH. buHapHas ciywaiiHas BeNW4YMHA, pacnpeaeneHue bepHymnu. ['eomerpuueckoe pacnpeneineHue. buHOMHManbHOE
pacnpeiesieHue U €ro CBOWCTBA. [ MIlepreoMeTpuyeckoe pachpelesieHue M €ro CBOMCTBA. HemnpepbIBHbBIE CilydallHbIE BEJIMYMUHBI.
[InoTHOCTE BeposiTHOCTH. DyHKIMSA pacnpenencHus. PaBHomepHoe pacnpeneneHue. [lokasaTenpbHoe pacnpeneneHue, ero napameTpsl.

Pacripenenenne Ilyaccona m ero mnpumenenne. HopmanbHoe pacnpenenenne. @ynkuusa Jlanmaca. I[lapamerpsl HOpMalIbHOTO
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pacnpeneneHus. [IpuMepsl ciiy4allHbIX BEJIMYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (MOTPEIIHOCTh W3MEPEHMI, POCT YEI0BEKA).
[lenTpanpHas npenenbHas TeopeMa. HepaBeHctBo YeObimeBa. Teopema YeOsblmeBa u TeopeMa bepHynnu. 3akoH OONbLIMX 4YHCET.
BbIOOpOUHBI METOJT M3MEpEHUsi BepOSTHOCTEW. Poiib 3akOoHa OONMBIIMX YHMCEN B Hayke, mpupoje M odOmectBe. KoBapuanus AByx
ciydaiiHbix BenuuuH. [lonsTue o xoadduimente koppemsiun. CoBMecTHbIe HAOMIOACHUS IBYX CIy4alHBIX BETUYHUH. BBIOOpOUYHBII
Ko3ppuuueHT koppensuuu. JluneliHas perpeccusa. Craructudeckas rumnote3a. CTaTHUCTHKa KPUTEPUS U €€ YPOBEHb 3HAUUMOCTH.
[IpoBepka MpoCTEUIINX THUIOTE3. OMIHMPUYECKHE PACIPEACIICHHS] W HX CBSI3b C TEOPETUUYECKUMH paclpeaesieHusIMU. PaHroBas
Koppemsauud. Iloctpoenne coorBeTcTBUM. VHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. buekuuu. JIMCKpeTHas HENpepbIBHOCTD.

[Tpunnun Jupuxiie.

Cooeporcarnue moodyna «I'eomempusy

IHoBTOpEeHME

Pemenue 3amau ¢ mpUMEHEHHEM CBOMCTB (pUryp Ha IUIOCKOCTH. 3aJaud Ha JIOKA3aTeIbCTBO M TMOCTPOEHUE KOHTPIPHUMEPOB.
Ucnonb3oBanrue B 3ajayax MNPOCTEHINUX JIOTHYECKUX TMpaBwil. PemieHue 3amady C HUCHOJB30BAHUEM TEOPEM O TPEYTroIbHUKAX,
COOTHOILICHUM B MPSMOYTOJBHBIX TPEYroJbHUKAX, ()aKTOB, CBA3AHHBIX C YETHIPEXyTrOJbHUKAMH. PereHue 3agad ¢ MCHOJIb30BAHHEM
(hakTOB, CBS3aHHBIX C OKPY>KHOCTAMH. PerieHune 3a1ay Ha u3MEpeHusl Ha TUIOCKOCTH, BRIYMCIICHHUE JUTMH U TUIONIaiei. Pemenne 3amad ¢

IMOMOIIBIO BEKTOPOB K KOOPAHWHAT.

HarasiniHasi crepeoMeTpus.
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®Ourypsl 1 ux uzo0pakenus (Ky0, mupamua, npuzMa). OCHOBHBIC MMOHITHSI CTEPEOMETPHUH U UX cBOicTBa. CeueHus Kyda u
terpasapa. Touka, psmas U IJIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. B3auMHOE pacronoxeHue
MPSMBIX U IJIOCKOCTEN B POCTPAHCTBE.

IIapajieJbHOCTb NPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.

N300pakeHne mpocTenimmnx mpocTpaHCTBEHHBIX (DUTYp Ha TI0oCcKoCcTU. PaccTosinusa Mexay purypamu B IpoCTpaHCTBE. YTJIbI B

IMPOCTPAHCTBE. IlepneHIUKYJISIPHOCTDL NPSAMBIX M IJIOCKOCTEMH.

[Ipoexius purypsl Ha MIOCKOCTh. [Ipr3HaKK MEPIEHIUKYISIPHOCTH MPSMBIX U TJIOCKOCTEH B MPOCTpaHCTBE. Teopema o TpEX
MEePIIECHIUKYIIIPAX.

MHOTroOrpaHHuKH.

[Tapannenenunen. ColicTBa NpsAMOYyroJibHOTO Napamienenunena. Teopema [Tugaropa B npocrpanctse. [Ipuzma u nupamuza.
[IpaBunpHas nupamuaa v npaBuibHas npusma. [Ipsamas nupamuaa. DI€MeHThI IPU3MbI U TUPAMUJIBL.

Tesia BpaleHusi: IJIMHAP, KOHVC, cepa v map.

OcHOBHBIE CBOMCTBA MPSAMOT0 KPYTrOBOTO IIMJIMHIPA, IPSMOTO KPYyroBoro kKonyca. M3o0paxenue Ten BpalieHus: Ha TUIOCKOCTH.
[IpeacraBnenue 00 yce4eHHOM KOHYCE, CEYeHUs1 KOHyca (MapauiebHOE OCHOBAHUIO U MPOXOIALIEE YePE3 BEPILINHY ), CEUEHUS
IUIMHApa (MapayiiebHO U IEPICHANKYJISIPHO OCH), CeUeHHUs mapa. Pa3BepTka mumHapa u konyca. [Ipocreiinme koMmOnHaIUN

MHOT'OTPAHHUKOB U TEJI BpalleHUs MEX 1y co00ii. BrunciieHne 3JIeMEeHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, AuaroHayiu, yribl).

Iaomaan, NOBEePXHOCTH NMPABWJILHOM MUPAMUALI H MPAMON NPU3MBI.

[1;momaib MOBEPXHOCTH MPSIMOTO KPYTOBOTO LIWJIMHAPA, IIPSMOr0 KPYrOBOr0 KOHyca U 1apa.

IlousaTue 00 o0beMe.
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O6beM mupamMuabl U KOHYyca, Ipu3Mbl U munuHApa. O0bwem mapa. [logo6Hbie Tena B mpoctpancTBe. COOTHOMICHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEN U 00beMaMu IIOJTOOHBIX TEJl.

JIBM2KeHHsI B IPOCTPAHCTBE

[TapannenbHBIN NEepeHOC, IEHTPAIbHASI CHMMETPHS, CAMMETPHUS OTHOCUTEIIBHO TJIOCKOCTH, TOBOPOT. CBOMCTBA ABUKEHUM.
[IpuMeHeHNE ABUKEHHI IPU PEILICHUH 3a/a4.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE.

CyMMa BEKTOpPOB, YMHOKEHHE BEKTOpaA HA YHCIIO, YTOJI MEKAy BeKkTopaMu. KoymmmHeapHsle M1 KOMIUIaHapHbIE BEKTOpHl. CKasipHOE
IIPOU3BEJCHUE BEKTOPOB. Teopema 0 pas3iioxKeHUH BEKTOpa MO TPEM HEKOMILJIaHAPHBIM BeKTOpaM. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB B
KoopauHatax. [IpumMeHeHne BEKTOpPOB MpPH PELICHUU 33/7a4 Ha HAXO0XKJIEHWE PACCTOSHUM, JJIMH, IUIOMAJed U 0oObeMOB. YpaBHEHHE
IUIOCKOCTH B TPOCTpaHCTBE. YpaBHeHUE cdepbl B mIpocTpaHcTBe. DopMyna [Uisl BBIUKCICHHUSI PACCTOSIHUS MEXIy TOYKaMU B

IIPOCTPAHCTBE.

TemaTuveckoe MJIAHKPOBAHUE

Yyeono-memamuueckoe nnanuposanue 11 knacc

Ne | Copepxanue y4eOHOro marepuaJjia KosauvecTBo XapakTepuCTHKA OCHOBHBIX BHI0B JeSITEJIbHOCTH YYEeHHKA (HA

4acoB YPOBHE Y4eOHBIX 1eiiCTBHI)

MoayJab «Ajredpa u MaTeMaTHYeCKUI aHAJIN3)

['maBa 1 37 @opMynHpoBaTh ONpeieeHue okazareabHol GyHKunu. OnuchBaTh
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[TokazarenpHas u Jorapudmuueckas

byHKIIUN

CreneHb ¢ MPOU3BOILHBIM
JICUCTBUTEIILHBIM IIOKA3aTEIIEM.

[TokazaTenbHas GyHKUIUS

Iloka3aTenbHbIC YPaBHCHHA

IToka3aTenbHbIC HCpPaBCHCTBA

KoutponbsHas padota Ne 1

Jlorapudwm u ero cBoicTsa

Jlorapupmuueckast pyHKIus u €€

CBOICTBA

ol ol | b D>

Jlorapudmuyeckue ypaBHEHUS

Jlorapudmuyeckue HepaBeHCTBA

[Ipon3BoIHBIE TOKA3ATEIBHON U

jorapudMuueckor QyHKIIHMA

KonTtponbshas padora Ne 2

CBOMCTBA MMOKa3aTeIbHON (DYHKIIUH, BBIACISAA Cydail OCHOBaHMUS,
OOJBIIETO €ANHUIIBL, U CITy4all MOJI0KUTEILHOTO OCHOBaHMUS,
MeHblero equHuIbl. [Ipeodpa3oBbIBaTh BEIpaKEHUS, COJEpKAILINE
CTETICHHU C IEUCTBUTENBHBIM NOKa3aTesneM. CTpouTh rpaduku
GbyHKIUH Ha OCHOBE IpadrKa MoKa3aTeIbHON (QYHKITUH.
Pacnio3naBaTh nmoka3zaTelbHbIC YPaBHEHHS U HEPABEHCTBA.
dopmMyIHpoOBaTH TEOPEMBI O PABHOCUILHOM MPE0OPa30BaHUN
NOKa3aTeNbHbIX YPaBHEHUN U HEPABEHCTB. Pemiath nmokazareiabHbIe
ypaBHEHHUA U HepaBeHCTBA. DOPMYIHPOBATH ONpeAeNeHre Torapudma
MOJIO’KUTEIBHOIO YHCIIA 10 MOJIOKUTEIbHOMY OCHOBAHMIO,
OTIMYHOMY OT €TUHHIIBI, TEOPEMBI O CBOMCTBaxX Jorapudma.
[IpeoOpa30oBbIBaTh BEIPAKEHHUSI, COAECPIKALIUE JIOTAPUPMBI.
dopMynHpoBaTh ONpeieNieHue JorapuPMUIecKoil GyHKIIUN U
OTHCHIBAThH €€ CBOMCTBA, BBIACIAA CIydail OCHOBAHHMS, OOJBIIETO
€MHHULIbI, U CIIy4ail MOJIOXKUTEILHOIO OCHOBAHUS, MEHBILIETO
enuHuLbl. Jloka3piBaTh, 4YTO NOKa3aTeNbHas U JIorapupMudecKas
(GYHKUMH ABISIIOTCSA B3aUMHO 00paTHbIMUA. CTPOUTH rpaduku
GbyHKIMIA Ha OCHOBE JIorapudmudeckoit pyHkiuu. Paco3naBarh
norapudmMuyeckre ypaBHEHUS M HepaBeHCTBa. DopMyInpoBaTh

TEOPEMBbI O PABHOCUIILHOM MPe0Opa30BaHUM JIOrapu(PMUIECKUX
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ypaBHEHUI U HEPABEHCTB. Pemath morapudMudeckie ypaBHEHUS U
HepaBeHCTBa. POPMYITUPOBATH ONPEACIICHHUS Yncia €, HaTypaIbHOTO
norapudma. Haxoauts nmpousBoaHbIe GYHKINN, COASPIKAIINX
MOKa3aTeNIbHYI0 (PYHKITHIO, Torapu(pMUIECKyIO (DYHKIIHIO, CTCTICHHYIO

(1)YHKHI/II-O C I[GﬁCTBPITCJILHBIM II0KAa3aTCIICM

['naBa 2 14
WNHTerpan u ero npuMeHeHue
9 [TepBooOpazHas 3
10 [IpaBuia HaXOXICHUS 3
epBOOOpa3HOI
11 | [nomanb KPUBOJIMHEUHON TpaneluH. 6
OnpenenéHHpiil HHTErpal
12 Boruucnenue o0bEMOB Tel 1
Kontponbshas padora Ne 3 1

dopMynHpoBaTh OMpeIeTIeHUE TIEPBOOOPa3HON (PYHKITUH, TEOPEMY 00
OCHOBHOM CBOMCTBE I1€pBOOOPA3HOM, IPABUIIA HAXO0XKICHUS
nepBoodOpa3Hoil. Ha ocHoBe Tabmuiisl nepBo0Opa3HbIX U MPaBUII
HaXOXKJEHUS IEPBOOOPa3HBIX HAXOAUTh IEPBOOOPA3HYIO, OOIINIA BH/T
nepBooOpa3HbIX, HEONpeIeIeHHbIN HHTerpal. [1o 3akoHy U3MEHEHMUSI
CKOPOCTH JBHKEHUSI MaT€pUATIbHON TOUKM HAXOAUTh 3aKOH JIBHKCHHUS
MaTepHAIbHON TOUKH. DOPMyIHpPOBATh TEOPEMY O CBSI3H
NepBOOOPA3HON U IUIOMIAIU KPUBOJIUHEHHOM Tpareuu.
@opMynHpOBaTh OMPEIETEHUE ONPEAEICHHOr0 HHTerpaa. Mcnonb3ys
dbopmyny Hetotona-JIeitOHuI1a, HAXOAUTH OMPEICICHHBI UHTETPal,
wionaau Guryp, orpaHM4EeHHbIX JAaHHBIMU JIMHUSAMU. Vcrionbp30BaTh
OnpeeeHHbIA MHTErPall 111 HaXO0XKEHUs 00bEMOB TEJI, B YaCTHOCTH

00BEMOB TEJ BpaIICHUS

I'nmasa 3

Komriiekcusbie yncia

(DOpMYJII/IPOBaTB OIIPCACIICHHUA KOMILICKCHOI'O YHCJIA,

apu(MEeTHIECKUX JEHCTBUI C KOMIUIEKCHBIMU YUCIAMU,
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13 MHOXECTBO KOMILIEKCHBIX YMCEN 4 JICHCTBUTEILHON U MHUMOM YacTei KOMILJIEKCHOT'O YMCJIa,
14 KommuiekcHas miocKocCTs. 3 anredpandeckoil PopMbI 3aMTMCH KOMITJIEKCHOTO YUCIIa, MOAYJIS
Tpuronomerpuueckas popma KOMIUIEKCHOTO YHCJIa U €r0 apTyMEHTa, CONMPSIKEHHBIX KOMILIEKCHBIX
KOMIUIEKCHOI'O YHCJIA qrcen. BeImomHITh apudMeTHaecKue JeMCTBUS C KOMIUICKCHBIMHU
15 | YMHOKEHUE U JENEHNE KOMIUIEKCHBIX 2 yuciamu. HaxoauTs 1eMCTBUTEIBHYIO U MHUMYHO YaCTH
YuCeJl, 3alUCAHHBIX B KOMIUIEKCHOT'O YHCJIa, MOAYJIb KOMIIJIEKCHOTO YHCJIA K €70 apTyMEHT,
TpuroHomeTrpuueckon popme. Kopenp KOMIUIEKCHOE YHUCJIO0, CONPSIKEHHOE K TaHHOMY. DOpMynupoBaTh
N- CTENIEHU U3 KOMIUIEKCHOT'O YHUCJia OTIpeJIeICHHE TPUTOHOMETPUUECKON POPMBI 3aITUCH KOMITJIEKCHOTO
16 | Pemenue anreOpandecKux ypaBHEHUM 3 gucia. M300paxkaTe KOMIUIEKCHBIE YHCIIAa HA KOMIUIEKCHON IIIIOCKOCTH.
Ha MHOYKECTBE KOMIUIEKCHBIX YHCE Haxonute kommekcHyro koopauHary yucia. [IpeacraBnsats
Kontponsnas padota Ne 4 1 KOMIUIEKCHOE YUCJIO B TPUTOHOMETPUYECKOU popme. BBIOIHATE
YMHOKEHUE, JICJICHUE U BO3BEACHNE B HATYPAJIbHYIO CTEIEHb
KOMITJIEKCHBIX YMCEJ, 3aITMCAaHHBIX B TPUTOHOMETPHUYECKOM opme.
[IpuMeHSTh KOMIUIEKCHBIE YUCIIa JJISI PELICHUs] alreOpanyecKux
YPaBHEHHUM, B YACTHOCTH, KBaJPATHBIX YPABHEHUH C
JEUCTBUTETHLHBIMHU KOI(P(UIIUEHTAMU U OTPULIATEITEHBIM
JTUCKpUMUHAHTOM. DOPMYJIMPOBATH OCHOBHYIO TEOPEMY AJIreOPHI.
['naBa 4 25 dopMynHpoOBaTh OMPEICTCHUS HECOBMECTHBIX COOBITHH,
DNEeMEHThI TEOPUHU BEPOSTHOCTEU O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUM, JOTIOTHEHUSI COOBITHSI.
17 | DnemeHTbl KOMOUMHATOPUKU U OMHOM 5 Ucnonb3ys hopmyily BEpOSTHOCTA 00BEAMHEHHUS JIByX HECOBMECTHBIX
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HeroTona COOBITHH, POPMYITy, CBSA3BIBAIOIIYIO BEPOATHOCTH OOBEAUHEHUS 1
18 AKCHOMBI TEOPHUH BEPOSITHOCTEMN 3 nepeceveHust IByX COOBITHI, POpMYITy BEPOSATHOCTHU JAOMOTHEHHUS
19 Ycii0BHas BEPOSITHOCTD 3 COOBITHS, HAXOJAUTH BEPOATHOCTU COOBITHIA.
20 HeszaBucuMele coOBITHS 2 DopMynUpPOBATH OMPECICHUS 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH,
21 Cnyuaiinas BeJIUYMHA 2 YCJIIOBHOM BEpOSATHOCTHU. MICMIONB3ys TEOPEMBI O BEPOSITHOCTH
22 Cxema BepHy.HJIH. BbunoMuansgoe 3 MMEPECCUCHUA ABYX 3dBUCHMBIX U HC3aBUCUMBIX CO6I>ITHI>1, TCOPEMY O
pacnpesienenue BEPOSTHOCTHU MEPECCUCHUS HECKOJIBKUX HE3aBUCUMBIX COOBITUH,
23 XapaKTepuUCTUKHU CIydaiHOI 3 HAXOJIUTh BEPOSITHOCTHU COOBITUM. Pacro3HaBaTh BEPOSITHOCTHBIE
BEJIMYMHEI AKCIIEPUMEHTHI, OITMCHIBAEMBIE C IOMOLIBIO0 CXeMbI bepHyIn.
24 | MaTeMaTHUeCKOE 0KHIAHIE CyMMBI 3 Haxonutb BEposSITHOCTH COOBITHSI, COCTOSIIIETO B TOM, YTO B CXEME
CIIy4aifHBIX BEIMYHH bepHyM ycnexoM 3aBepIINTHCS JAHHOE KOJIUYECTBO UCIIBITAHUM.
KonTpoisHas paGora Ne 5 1 ®opMyaMpPOBaTh ONPEAECICHH CIIy4alHOW BEIUYHMHBI U €€ MHOXKECTBA
3HaueHMM. IS ClIydaiiHOM BEJIMYMHBI ¢ KOHEYHBIM MHOKECTBOM
3HaYeHUM HOPMYIHPOBAThH OMPEICIICHUS pacpeieSICHUs CITy4yaiHOU
BEJIMYMHBI U €€ MaTEMATUYECKOTO Oxuaanus. Haxonute
MAaTeMaTHYECKOE OKHUIAHUE CIIyYaHOW BEJIMYUHBI 110 €€
pactpenenenuro. Mcnonb30BaTs BEIBOABI TEOPUU BEPOSTHOCTEN B
3a7ja4ax ¢ MPAKTUYECKUM KU3HEHHBIM COJICP/KAHUEM
['maBa 5 11
IToBTOpEeHuE
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25 | O nosiBIEeHUN MOCTOPOHHUX KOPHEH U 3
MOTEPE PELMICHUN YPABHEHUM
26 OCHOBHBIEC METO/IbI PEIICHUS 4
YpaBHEHUM
27 OCHOBHBIEC METO/IbI PEIICHUS 3
HEPaBEHCTBA
Kontponbshas padora Ne 6 1
[ToBTOpEHUE U cucTeMaTU3aIKs Y4eOHOTO 49
Marepuana
28 [ToBTOpEHME 1 CHCTEMAaTH3AITIS 48
yueOHOro Marepuasa 3a Kype
anreOpbl M Ha4Yall MATEMATUIECKOTO
aHanu3a
HToroBas KoHTpoOJIbHAS paboTa 1
Moayasb «I'eomerpus»
Ne | Conpepxxanue y4eOHOro MaTepuaJia KoauvecrBo XapakTepuCTHKA OCHOBHBIX BU/0B J1eITeJIbHOCTH YYeHUKA (HA
4acoB YPOBHeE y4eOHBIX JAeHCTBHA)
['maBa 1 16 OnuceIBaTh NOHATHS: IPSIMOYTOJIbHAsA CUCTEMA KOOPAUHAT B

KoopanHaTel 1 BEKTOPBI B IPOCTPAHCTBE

IMPOCTPAHCTBC, KOOPAUWHATBI TOYKH, BCKTOP, COHAIIPABJICHHLIC 1
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I[eKapTOBBI KOOPAWHATBI TOYKH

B IIPOCTPAHCTBE

Bexrops! B mpocTpaHCcTBE

Cnoxxenne 1 BEIYUTAHUE BCKTOPOB

YMHOXEHHE BEKTOPA HA YHUCIIO.

I'omoreTusa

CkansipHoe pOou3BEeACHUE BEKTOPOB

YpaBHEHHE TIIIOCKOCTH

KoutponbsHas padota Ne 1

MIPOTHUBOIIOJIOKHO HAPABIEHHBIE BEKTOPBI, NapaJUIEIbHBIA IEPEHOC
Ha BEKTOp, CyMMa BEKTOPOB, Oa3uc, KOOPJIMHATHI BEKTOpa B Oa3uce,
roMOTeTHUs ¢ KO PUIIMEHTOM paBHBIM K, yroy MeX1y BEKTOpaMH.
DopMyIHMpPOBATH ONPEEICHUS: KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB, KOMIIJITAHAPHBIX BEKTOPOB, Pa3HOCTHU BEKTOPOB,
IPOTHUBOIIOJOKHBIX BEKTOPOB, IPOU3BEACHHUS BEKTOPA U YKCIIA,
CKaJISIpHOE MPOU3BE/ICHUE IBYX BEKTOPOB, YPaBHEHUE (PUTYPHI.
@opMyIMpPOBATh CBOMCTBA: CYMMBI BEKTOPOB, YMHOKECHHS BEKTOpa Ha
YHUCIJIO0, TOMOTETHH, CKAJISIPHOTO ITpou3BeeHus. Jloka3bIiBaTh
(bOopMyJIBbI: PACCTOSTHUS MEXAY ABYMS TOUKaMHU (C 3a[aHHBIMU
KOOpPJIMHATaMHt ), KOOPJUHAT CEPEIMHBI OTPE3Ka, KOOPAUHAT TOUKH,
JeNSIIed OTPe30K B JAHHOM OTHOIIEHUH, KOOPAUHAT CYMMBI U
Pa3HOCTH BEKTOPOB, CKAISIPHOIO ITPOU3BEEHUS JBYX BEKTOPOB, IS
BBIYKCIICHUS KOCHHYCA yTrila MEXIy AByMsI HEHYJIEBBIMU BEKTOPAMHU,
PacCTOsIHUSA OT TOYKH J0 IJIIOCKOCTH. POPMYIMPOBATH U JOKA3bIBATH
TEOpPEMBI: 0 KOOpAUHATaX BEKTOpa (IIpH 3a/laHHBIX KOOPAMHATAX €T0
HayaJia ¥ KOHIIA), O KOJUIMHEAPHBIX BEKTOPaxX, O KOMILJIAHAPHBIX
BEKTOpax, O Pa3JIOKEHUU BEKTOPA 10 TPEM HEKOMITJIAHAPHBIM
BEKTOpaM, O CKaJISIPHOM MPOU3BEACHUU ABYX NEPIEHANKYIISIPHBIX

BEKTOPOB, 00 ypaBHEHUHU TNIOCKOCTH, O BEKTOPE MEPIICHAUKYISIPHOM
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JAHHOU IIJIOCKOCTHU. [ I[pUMEHATh N3y4EHHbBIE ONIPEACIIEHUS, TEOPEMBI U

(bopMyJIBI K pelIeHuIo 3a/1a4

['maBa 2 29
Tena BpaueHus
7 Hunusap 3
8 KoMOuHanuy nuiamHapa u mpu3Mbl 2
9 Konyc 3
10 VY ceu€HHbIN KOHYC 2
11 | KomOunaimm KkoHyca v MUpaMubl 3
KonTtponbshas padora Ne 2 1
12 Cdepa u map. YpaBHenue chepsl 2
13 B3anmuoe pacnionoxenue cepsl 3
1 TIJI0CKOCTH
14 | MHOrorpaHH1Ky, BIIUCAHHbIE B chepy 2
15 | MHororpaHHUKH, OMIMCAHHBIE OKOJIO 2
cdepsl
16 | Tena BpaleHusi, BMUCAHHbBIC B chepy 2
17 | Tena BpareHusi, ONMMCAHHBIC OKOJIO 3
chepsl
KontponbsHas padota Ne 3 1

OnuceIBaTh NOHATHS: UIMHAP, OOKOBasi MIOBEPXHOCTh LIHJIMHPA,
oOpa3yromas HWIHHIPA, TOBOPOT (PUTYPBI BOKPYT MPSIMOM Ha TaHHBIN
yToJ1, TEJIO BpaIlleHHUs, 0CEBOE CEUCHUE IUINHAPA, pa3BEepTKa
HUJIMHAPA, KacaTelbHas JIOCKOCTh K [IWIHHJPY, OOKOBas
MOBEPXHOCTh KOHYCA, OCEBOE CEUEHHE KOHYCA, pa3BEepTKa KOHYCA,
YCEUECHHBI KOHYC, YCEUEHHAas UpamMuia, OMMCcaHHas BOKPYT
YCEUEHHOI'0 KOHYCa, yCeUeHHas NupamMua, BIUCaHHAs B yCEUECHHBIN
KOHYC, ¢purypa kacaercs chepsl, chep, Kacaroluxcsi BHEILIHUM
00pa3oM U BHYTpEHHUM 00pa3zoM. PopMyIUpOBATH ONPEACTICHUS:
MPU3MBbI, BIUCAHHON B WJIMH/P, IPU3MBbI, OMUCAHHON OKOJIO
UINHAPA, TUPAMHJIBI, BMIUCAHHOW B KOHYC, TUPaMUIbl, OTIMCAHHON
OKOJIO KOHYca, c(hephl U 11apa, a TAKKE UX DJIEMEHTOB, KacaTeIbHON
IJIOCKOCTH K cpepe, MHOTOTpaHHHUKa, BIIMCAHHOTO B cepy,
MHOTOTpaHHHMKA, OTMCAHHOTO OKOJIO C(hephl, IMINHIPA, BIUCAHHOTO B
cthepy, KOHyca, BIIUCAHHOTO B cpepy, yCEUEHHOTO KOHYCa,
BIIMCAHHOTO B cpepy, MIINHIPA, OMTUCAHHOTO OKOJIO chepbl, KOHYca,
OMHUCAaHHOTO OKOJIO CEepbl, YCEUEHHOTO KOHYCa, OMUCAHHOTO OKOJIO

cthepsl. JlokaszpiBaTh (OPMYJIBIL: ILIOMIAAN OOKOBOM MOBEPXHOCTH
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WIMHAPA, IIOIA U ITOJHOW MOBEPXHOCTH IMIIMHAPA, TUTOIIA TH
OOKOBOI1 MOBEPXHOCTH KOHYCA, TLIONIA I OOKOBOM MTOBEPXHOCTH
yCeUYeHHOro KoHyca. @opMyImpoBaTh U JOKa3bIBaTh TEOPEMBI: 00
ypaBHEHHH CEPHI TAHHOTO paJnyca ¢ IICHTPOM B IaHHOW TOYKE, O
KacaTeIbHOU TIOCKOCTH K cpepe U CIEeCTBHE, O MPSIMOii,
KacaTeIbHOM K cdepe, O CyIeCTBOBAHUHU Cepbl, OMUCAHHON OKOJIO
IIJTMHIPA, O CYIIECTBOBAHNY c(hepbl, OTMCAHHON OKOJIO KOHYCa, O
CYIIECTBOBaHHUHU C(Ephl, ONIMCAHHON OKOJIO YCEYEHHOTO KOHYCa, O
IJTHHIPE, OTTMCAHHOM OKOJIO Cephl, O CYIIECTBOBAaHUH Cc(epbl,
BITMCAHHOH B KOHYC, 00 yCEUeHHOM KOHYCE, OTIMCAaHHOM OKOJIO c(hephl.
[TpuMeHSATh U3YYCHHBIC OIIPEIEIICHUS, TEOPEMBI U (POPMYJIIBI K

PCIICHUIO 3aaa4

I'nmaBa 3 O6bEMmbI Ten. [lnomans 17
cdepsl
18 O6weMm Tena. Dopmydsl AJis 3
BBIUYHCIICHUS 00bEMA TPU3MBI
19 | ®opmyibl 1Sl BEIYUCICHUSI 00bEMOB 5
IIAPAMUJBI U YCEYEHHOU TUPAMUIBI

Kontponbshas padota Ne 4 1

20 OOBEMBI TEN BpalLlEHUS 5

OnuceIBaTh MOHATHS: IIAPOBOM CJIOM, IIAPOBOM CEKTOP.
dopMymHpoBaTh OmpeeacHUI: 00beM Tea, IO IA TOBEPXHOCTH
mapa. JlokaszeiBath Gopmysibl: 00beMa IPU3MbI, 00beMa MTUPAMHU/IBI,
o0beMa yceueHHON mupamMujibl, 00beMa KoHyca, 00bemMa yCeUYeHHOTO
KOHyca, 00beMa IUINHApPa, 00beMa apa, o0bEMa TeJia BpallleHus,

o0BbeMa IapoBOTro CEKTOPa, CJIOSl M CETMEHTA, TJI0Mmaau chephl,
TIomaan chepruuecKoil YaCTH MOBEPXHOCTH IIAPOBOTO CETMEHTA.

[IpuMeHsTh U3yUYeHHBIE ONpeAeSICHUs, TEOPEMbI U (OPMYIIbI K
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21

[Tnomans chepsr

KonTtponbsHas padora Ne 5

PCIICHUIO 3aaa4

HOBTOpeHI/Ie N CUCTCMaTHU3alus1

yueOHOro MaTepHana

22

[ToBTOpEHUE U cUcTEMaTU3AIUS
yueOHOTO MaTepHalia 3a Kypc

IIaHUMCETPHUHU

23

[ToBTOpEHHUE U cHUCTEMATHU3ALUA
y4eOHOro MaTepuaa 3a Kype

CTepPEOMETPUHN

KoutposnbsHas padota Ne 6
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