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[Iporpamma pazpaboTana Ha OCHOBE IIPOrpaMM: To anredpe U Hadaiam aHanm3a s 10 -
11 kmaccoB, pazpadorannoii 0. M. KonsrunsiM, M. B. TkaueBoii, H. E. ®enoposoii, M.
. IlTaGyauasiM. M.: TIpocsenienue; mo reomerpuu a1 10 - 11 kmaccos, pa3paboTaHHOM
JI. C. Atanacsnom, B. ®@. ByrysoseiM, C. B. Kagomuesbivm, JI. C. Kucenesoii, . T.
[Toznsikom. M.: [Ipocsemienue.

Y4eOHUKH:

Konsrun FO.M., Anre6pa u Hauana matemaTudeckoro aHanusa. 10 kmacc. M.:
[Ipoceewmenue. 2020 r.

Aranacsan JI.C., 'eometpus. 10-11 knaccel. M.: [Ipocsemenue. 2020 .

1. Ilnannpyemble pe3yabTaThl OCBOCHHS Y4eOHOI O

npeamera JINUHOCTHBIE pe3y/IbTaThI:
Buinycknuk nayuumca:

- MHpPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKU U
OOIIECTBEHHON MPAaKTUKU; KPUTUYHOCTh MBIIIICHUS, YMEHUE PAclO3HABATh JIOTUYECKU
HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATh TUTIOTE3Y OT (DaKTa;

- OCHOBBI CaMOpPa3BUTHUA U CAMOBOCIIMTAHUA B COOTBCTCTBHUU C O6H_Ie‘{eHOBCLIeCKI/IMI/I
OCHHOCTAMU W HACAIIAMHU TPaXKJaHCKOI'O O6HICCTB3; TOTOBHOCTh U CIIOCOOHOCTL K
CaMOCTOﬂTCHLHOﬁ, TBOp‘-ICCKOfI U OTBETCTBEHHOM ACATCIIBHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTh BECTH auaiaor ¢ JApyrumu JIrOAbMH, OOCTHUTaTh B HeM
B3aMMOIIOHMMAaHHW, HAXOJUTH 06IJ_II/IC HCJIU U COTPYAHUYATDb IJIA UX JOCTHIKCHUA,

- HaBBIKU COTPYJHHYECTBA CO CBEPCTHUKAMU, JETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMHU B
00pasoBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0OBATEIBCKON, TPOCKTHOU U
JIPYTHUX BUOAX NESTEIbHOCTH.

BblnyCKHuK noJiydum 603MO4CHOCMb HAYUUMbCA?

- TOTOBHOCTH W CIIOCOOHOCTHM K OOpa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUH BCEH JKU3HU; CO3HATEIHHOTO OTHOIICHHUS K HEMPEPHIBHOMY OOpPa30BAHUIO
KaK yCJIOBHIO YCIICITHOM POo(eCcCHOHanbHOM U 00IIECTBEHHOM e TEIHHOCTH;

- 9CTCTUYCCKOI0 OTHOIICHUA K MHPY, BKIIO4HYasA OSCTCTUKY 6I)ITa, HAay4YHOIo0 H
TCXHUYCCKOI'O TBOPYCCTBA,

- OCO3HaHHOTO BbIOOpa Oymymed mnpodeccun ¥ BO3MOXKHOCTEH — pean3aiuu
COOCTBEHHBIX JKU3HECHHBIX IIJIAHOB; OTHOIICHUS K MPOGECCHOHATBHON JICATEIBHOCTH KaK
BO3MOXXKHOCTH y4YacTUsi B PCEIICHHHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX,
00IIeHaIMOHATBHBIX MPOOJIEM.

MeTtanpeameTHblie pe3yJabTaThl:
Pezynamuenvle ynusepcanvnsle yueoHnvle 0eiicmeus
Buvinycknuk nayuumes:

= CaAMOCTOSATCIIBHO OIIPCACIIATh LCIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI JCATCIBHOCTU;
CaMOCTOATCIIbBHO OCYHICCTBIIATh, KOHTPOJIIMPOBATHL U KOPPCKTUPOBATHL ACATCIILHOCTD,

- BIQJICHUI0 HaBBIKAMH I103HaBaTEIbHOMN pC(I)JICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX
)ICI\/'ICTBI/II\/'I " MBICJIMTCIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, rpaHui CBOECTO
3HAHUS U HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a/1a4 U CPCACTB UX NOCTUIKCHUS.

BblnyCKHuK noJiydum 603MO4CHOCMb HAYUUMbCA?



= UCII0JIB30BAaTh BCE€ BO3MOXKHBIC PECYPChl MJIA AOCTHXKCHHA ITOCTABJICHHBIX uenefl n
pcain3aliu IJIaHOB ACATCIIBHOCTHU, BI:IGI/IpaTB YCOCHIHBIC CTpAaTCruu B PA3JIMIHBIX
CUTyallusX,

- UCTIOJIB30BaTh CPEJICTBA MH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH (1aiee
- UKT) B pemnieHHHM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3a/ad C
coOnroficHHeM  TpeOOBaHWUH  APrOHOMHUKH, TEXHHMKH  O€30MAaCHOCTH, T'MTHUCHBI,
pecypcocOepekeHusi, TPaBOBBIX W OITHYECKUX HOPM, HOPM HHPOPMAIMOHHON
0€e301IaCHOCTH;

- CaMOCTOATCIIbHO OLICHUBATH U IMPUHHUMATL PCIICHHA, ONPCACIAIOIINC CTPATCTUIO
IMOBECACHHS, C YUETOM I'paKaIaHCKUX WU HPAaBCTBCHHBIX HeHHOCTCﬁ.

Ilo3nasamenshole ynugepcanpHle yuednvle Oelicmeus
Boinycknuk nayyumeces:

- CaMOCTOSITETIbHOH  WH(OPMALMOHHO-TIO3HABATEIBHON  JCATENbHOCTH,  BJIAJETh
HaBBIKAMU TIOJIy4E€HUs HEOOXOAMMOM HH(pOpMaluu, OPUEHTHPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX WH(POpPMAINU, KPUTHUECKU OLEHUBATh U MHTEPIPETUPOBATh WH(POPMAIIHIO,
IIOJIy4aeMYI0 U3 Pa3JINYHbIX UICTOYHHUKOB;

- BJaJeTh HaBBIKAMM I103HABATEIbHON, Y4EOHO-MCCIEAOBATENbCKOM M IMPOEKTHOMN
JIeSITeIbHOCTH, HAaBBIKAMH Pa3pelIeHusl MpoOJieM; CaMOCTOSTEIbHOMY MOUCKY METOJI0B
peneHus MpakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/I0B ITO3HAHMSL.

BblnyCKHUK noOYyuUm 603MOHCHOCMb HAYUUMDBCA:
- IPOBOAUTD KHaCCI/I(bI/IKaLII/II/I, JJOTHYCCKUC O60CHOBaHI/IH, JA0Ka3aTcCJIbCTBA,

- IPUMCHATb MHAYKTUBHBIC U JCAYKTUBHBLIC CHOCOOBI paccyncz[eHHﬁ, BUIACTH Pa3JIMYHBIC
CTPATCTuu pCHICHUA 3a/1a4;

- OBJIAACTh OCHOBHBIMH criocobamMu MPEACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX JaHHBIX,
HaJIM4YHue HpeJICTaBHeHI/Iﬁ 0 CTaTUCTUYCCKHUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPE U O
PA3JIMIHBIX croco0ax ux HU3YUCHUA, O BEPOATHOCTHBIX MOJCIIAX.

Kommynuxamuenvle ynueepcanvhole yueonvie 0eiicmeus
Buinycknuk nayuumca:

- IPOAYKTHBHO OOLIATHCS M B3aMMOJICHCTBOBATh B MPOIIECCE COBMECTHOM JIESTEIBHOCTH,
YUUTBIBATh TO3UIMHA JAPYTHX YYaCTHUKOB JeSTEIbHOCTH, 3(deKkTuBHO paspemiath
KOH(JIUKTHI;

- BJIAACThb A3BIKOBBIMU CPCACTBAMHU - YMCHUIO SICHO, JIOTUYHO WM TOYHO H3JIaraTb CBOMO
TOYKY 3pCHU:, UCITIOJIB30BATh aICKBATHEIC A3BIKOBBLIC CPCICTBA.

BblnyCKHuK noayuum 603MONHCHOCMb HAYHUMDBCA:

- KOHTPOJIMPOBATh, OCYHICCTBJIATL KOPPCKUOHUIO, OLUCHHUBATDH HeﬁCTBHH nmapTHepa, €
)IOCT&TO'—IHOIZ MOJTHOTOH ¥ TOYHOCTBIO BbIpaXXaTb CBOU MBICJIN.

IIpeaMeTHble pe3yabTaThbl OCBOCHHMS Kypca MaTeMaTHKM Ha YriyOJIeHHOM YpOBHE
OPUCHTHUPOBAHBl  MPEHMYIIECTBEHHO  HAa  TOATOTOBKY K  TIOCIEAYIOUIEMY
npodeccuoHaIbHOMY  O0pa30BaHUIO, PpPa3BUTHE HMHIUBUAYaAIbHBIX  CIIOCOOHOCTEH
00yJaromuxcst myTeM 0osiee TIy0OKOT0, 4eM 3TO TIPELYCMaTPUBAETCA 0a30BBIM KyPCOM,
OCBOCHMS OCHOB HayK, CHUCTEMAaTHMYECKMX 3HAaHUM M CrnocoOOB JNEHCTBHMA, MPUCYLIUX
JTAaHHOMY Y4eOHOMY Ipe/IMETY.

10 kaxace

DJieMeHThI TEOPUH MHOKECTB M MATeMATHYECKOM JOTMKH



Buvinycknuk nayuumcsa:

b CBO6OI[H0 Ol'IepI/IpOBEITI:1 INOHATHAMHA: MHOXKCECTBO, IIYCTOC, KOHCYHOC U
OeCKOHEUHOE MHOXECTBA, 3JICMCHT MHOXKCCTBA, MMOJMHOXKCCTBO, INEPCCCUCHUC,
O6’beI[I/IHeHI/IC 1 Pa3HOCTb MHOXKCECTB,

* TPUMEHATh YHCIOBBIE MHOXXECTBA HA KOOPJIWHATHOM TMPSAMOM: OTPE3OK,
UHTEpBaJ, MOJYHMHTEPBAJI, MPOMEKYTOK C BBIKOJIOTONH TOUYKOH, Tpaduyeckoe
MPEACTABICHNE MHOKECTB Ha KOOPAMHATHOM TTOCKOCTH;

o IMMPOBEPATH MPUHAIJICIKHOCTE 3JIEMCHTA MHOKCCTBY,

e HAXOOUTh IIepece4eHue M  OOBEAMHEHHE MHOXECTB, B TOM YHCIE
NPEACTAaBICHHBIX TIpadUYecku Ha YHMCIOBOM NpPsSMOM W Ha KOOPAMHATHOMN
IUIOCKOCTH;

e 33/71aBaTh MHOXXECTBA MEPEUYUCICHUEM M XapaKTePUCTUYECKUM CBONCTBOM;
ONEpUPOBATh MOHITUAMU: YTBEPKICHHUE, OTPULIAHUE YTBEPK/ICHUS, UCTUHHbBIE U
JOXKHBIE YTBEpXJAEHUs, TMpPHUMHA, CJIEACTBME, YacCTHBIM ciyyail o0mero
YTBEPKACHUS, KOHTPIPUMEpP; IPOBOAUTH JOKa3aTeIbHbIE PACCYKIACHUS s
000CHOBaHHUSI UCTUHHOCTH YTBEPKICHUH.

Bbmycmum nojtyuum 603MOHCHOCHb HAYUUMbCA?

® onepupoeamb nNOHAMUEM 07’lp€a€.7l€Hl/l}l, OCHOBHBIMU  BUOAMU onpedeﬂeHmZ u
meopem,

® NnOoHUMamsv Cymbvb KOC6EHHO2O 0oKazamenvbcmaeda
® onepupoeamb NOHAMUAIAMU Cltél’l’lHOZO u Hecqémﬂoeo MHOoHCecmeda,

*  NPUMEHAMb Memo0d MaAmemMamuieckou UHOYKYuu 07 NPOBedeHUsl PaCCyHCOeHUl
U 00KA3amenbCms npu peuleHuu 3a0a4.

B noBceHeBHOI KU3HU U TPH U3YyYeHUU APYTUX NMPeIMETOB
Buinycknuk nayuumes:

b HCIIOJB30BaTh YHCJIOBBIC MHOXKCCTBa Ha KOOpI[HHaTHOﬁ HpﬂMOfI n Ha
KOOp,I[PIHElTHOfI IJIOCKOCTHU IJI OIMUCAHU PECAJIbHBIX IPOUCCCOB U HBHGHHP’I;

b IMPOBOJUTH HOKA3aTCIbHBIC PACCYKIACHUA B CUTYALHUAX HOBCCHHGBHOﬁ JKHN3HU,
IIpU pCUICHUH 3aJia4 U3 JPYTUX IIPEAMCTOB.

' 31eck U ganee — 3HaTh ONPEIEIICHUE MOHATHS, 3HaTh U YMETh T0Ka3bIBaTh
CBOICTBa (NIPU3HAKH, €CIIM OHU €CTh) IOHATHUSA, XapaKTEPU30BaTh CBSA3U C IPYTMMH I1O-
HATHSMH, PEICTABIASA OJHO MOHATHE KAK YacTh LEJIOCTHOIO KOMIUIEKCA, UCIIONIb30BaTh
IIOHATUE M €ro CBOMCTBA IPU IIPOBEIECHUU PACCYKACHHUM, HOKA3aTEIbCTB, PELICHUU
3ajad.

BblnyCKHMK noayuum 603MOHCHOCMb HAYUUMDbCA:

*  UCNONBL3068AMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U AZbIK JI02UKU 015
ONUCAHUSL PEANbHBIX NPOYECCO8 U ABNEHUL, NPU PeeHUU 3a0ay Opyeux
VUEOHBIX NPEeOMEMO8.

Yucsa y BhIpaKeHUs

Buinycknuk nayuumca:

b CBO60,I[HO OIICPHUPOBATH IIOHATHUAMM HaTypaJIbHOC quciio, MHOXCCTBO
HAaTypaJbHBIX YHUCCII, LCJIOC YHCIIO, MHOXCCTBO MLCJIbIX YHCCII, OOBIKHOBEHHAS
)Ip06]5, ACCATUYHAsA I[p06b, CMCIIAaHHOC Y1CJIO, PalMOHAJIBHOC YHCJI0, MHOXKCCTBO
PalUOHAJIBHBIX YHCCII, UPPALUOHATIBHOC YHCJIO, KOPCHb CTCIICHU 1,



HeﬁCTBHTCHBHOG YHCJI0, MHOXECTBO HeﬁCTBHTeHBHBIX YUCEII, TCOMCTPHUICCKAA
HUHTCPIIPETA A HATYPAJIbHBIX, ICJIBIX, paAlUOHAJIbHBIX, IIGfICTBPITCJIBHBIX YHUCCII,

MMOHUMATh MU OOBICHATH pasHuny MCEKAY MO3UIMOHHOM M HEMO3UIIMOHHOM
CHUCTEMaMM 3allMCHU YHCCII,

MEpEeBOAUTDL YUCIIA U3 OJIHOM CHCTEMBI 3alHUCH (CI/ICTCMH C‘lI/ICJ'IeHI/IH) B IPYTYIO,

AOKa3bIBATh U MCIIOJIB30BATh MPU3HAKHU ACITIUMOCTH, CYMMBI U IPOU3BCACHUSA TIPHU
BBITTIOJTHEHHHY BBIYHCICHUN U PCHICHUM 3a/1a4;

BBIIIOJIHATE OKPYTJICHHUC palUOHAJIBHBIX W UPPAlHUOHAIBHBIX YUCEI C 3aI[aHHOI>'I
TOYHOCTbBIO,

CpaBHHUBATb JICMCTBUTEIIHHBIC YHCIIa pa3HbIMU CHOCO6aMI/I;

YIOPSIOYMBATD YKCIIa, 3aIMCAHHBIC B BUJIE OOBIKHOBEHHOW U JIECATHYHON ApoOwH,
YHClia, 3alMCAHHBIE C WCIOJIB30BaHUEM apU(METHUECKOTO KBAJAPATHOTO KOPHS,
KOpHEH CTereHU OOJIbITIE BTOPOH;

Haxoauth HOJ] u HOK pa3ubiMu ciocob6aMu M MCMOIb30BaTh UX MPU PEIICHUN
3a1ad4;

BBITIOJIHATh ~ BBIYUCIICHHST ¥ TpeoOpa3oBaHUs  BBIPAKEHUH, COAEpIKaIINX
JEHCTBUTEIILHBIC YHCIIA, B TOM YHCIIE KOPHU HATYpalIbHBIX CTEIICHEH;

BBITIOJIHSTD CTaHJIapTHbHIE TOXKJIECTBEHHbBIE npeoOpazoBaHus
TPUTOHOMETPUYECKHX,  JIOTapU(PMHUECKUX, CTENEHHbIX, HPPALUOHATBHBIX
BBIPAXKEHU.

Bbmycxuux noJiyuum 603MONHCHOCHb HAYHUUMDbCA?

c60000HO onepuposanib YUcCji08blMU MHOIMICECMEBAMU NPU pelUeHUU 361061’4,'
noHUMAanlb NPU4YUHbL U OCHOBHbLE uoeu pacuiiuperHusl 4ucCiloeblx MHOHCECME,

enaoems OCHOBHBIMU NOHAMUSAMU meopuu oenumocmu npu
peuieHuy cmanoapmusix 3a0ay;

umems 06a306vie npedcmaeﬂeHuﬂ 0 MHOJcecmee KOMNJIEKCHblX ducelil,

c60000HO BblNOJIHAMb ModHcOecmeeH bvle I’lp€06pa30661Hl/lfl
MpPpUSOHOMEMPUUECKUX, ﬂoeapuquuquKux, CMenerHHsblx 6blpa.?fCeHl/llZ,'

enaoemnv opmynou bunoma Heromona;

NpUMeHsmb npu peuleHuu 3a0ay meopemy o auHetinom npeocmaesnenuu HOJ,
Kumaiicxyro meopemy 06 ocmamxkax, Manyro meopemy ®epma;

NPUMEHAMb NPU PeUleHUlU 3a0ay MeopemuKo-yuciosvle QYHKYuu: YUucio u Cymma
Oenumernet, QyHkyuro dinepa;

NpUMEHAMb — NpU  peweHuu  3a0ay  yenHvle  OpoOU,  MHO20YJIEHbl  C
oeticmeumenbHbuIMU U YeablMu KodghduyueHmamu;

61a0emv NOHAMUAMU. NPUBOOUMbIE U HENPUBOOUMbIE MHO20UNEHbL, NPUMEHAMb
Ux npu peuteHuu 3a0a4;

npumenamo npu pewieHuu 3aday OcHOHYIO meopemy anzebpvl, npocmeriuiue
@YHKYUU KOMNAEKCHOU NepeMeHHOl KaK 2eomMempuieckie npeoopasz08aHus.

B noBceHeBHOI )KM3HHM M NIPU U3YYeHHUH APYTUX NPEAMETOB

Buinycknuk nayuumca:



BBINIOJIHATh U OOBSACHSITH PE3yJibTaThl CpaBHCHUA PE3YJILTATOB BBIUMCIICHUI npu
PEIICHUMU MPAKTUYCCKHUX 3aaad, B TOM YHCIIC HpI/I6JII/I)KéHHI)IX BBI‘-IHCJ'IGHI/I?I,
HCIIOJIb3YS PA3HBIC CIIOCOOBI CpaBHeHHﬁ;

3aIMUCbIBaTh, CPABHUBATH, OKPYTJIATH YUCJIOBBIC TAHHBIC,
HCIIOJIB30BaTh PCAJIbHBIC BEJIMYMHBI B Pa3HbIX CUCTEMAX U3MCPCHUS;

COCTaBJIAAITb MW OIICHUBATH pPa3HbIMU croco0aMy  YMCIOBEIE BBIPpAXCHUA TIPU
PCHICHUU MMPAKTHUYCCKUX 3a4a4 U 3a/1a4 U3 JpYTUX y‘IGGHBIX npeamMcEcToOB.

YpaBHeHVs M HEPABECHCTB

Buinycknuk nayuumes:

CBOOOJHO ONMEpUPOBATh MOHATHSAMH: YPAaBHCHHUE; HEPAaBCHCTBO, PaBHOCHIIbHBIC
ypaBHEHHMsI ¥ HEPAaBEHCTBA; ypaBHEHHE, SBIISIONICECS CIEACTBHEM JPYroro
ypaBHEHHUs; YpaBHCHHs, pPaBHOCWIbHBIE HAa MHOXECTBE, PAaBHOCHJIBHBIC
npeoOpa3oBaHus ypaBHEHUH;

pemaTth pa3Hble BUIbl YPAaBHEHHW M HEPABEHCTB M UX CHUCTEM, B TOM YHCIIE
HEKOTOPHIE YPABHEHHUS TPEThEH U YETBEPTON CTeNeHel, ApOOHO-PallHOHAIBHEIE U
UPpALHOHAIBHBIE,

OBJIQJIETh ~ OCHOBHBIMM  THIIaMH  TIOKa3aTEJIbHBIX,  JIOTapuU(MHUUECKUX,
UPPALMOHAIBHBIX, CTEINEHHBIX YPAaBHEHUH M HEPABEHCTB M CTAaHJIAPTHBIMU
METOJaMH MX PEIICHUH U IPUMEHATh UX [P PELICHNN 33/a4;

MIPUMEHATh TeOpeEMyY be3y K penieHuto ypaBHEHUH;

NpPUMEHSATH TeopeMy Bueta /715 perieHus HEKOTOPhIX YPAaBHEHHM CTENEHU BBIIIE
BTOPOH;

MOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX U HEPAaBHOCHIIBHBIX ITPEOOPa30BaAHUAX
YPaBHEHUH U YMETb UX JOKa3bIBaTh;

BJIAJETh METOJAaMHU pEUICHUS YPaBHEHHUW, HEPAaBEHCTB M HUX CHUCTEM, YMETh
BBIOMpPATh METOJ| pPELIeHHss U 00OCHOBBIBATH CBOM BBIOOD; MCIIOIB30BAaTh METOJ
WHTEPBAJIOB JJIsl PELIECHUS] HEPAaBEHCTB, B TOM 4YHCIIEe APOOHO-pAllMOHATBHBIX U
BKJTIOYAIOIINX B ce0s1 MppalMOHAIbHbIE BBIPAKECHUS;

pemate anreOpanyeckue YpaBHEHUS M HEPAaBEHCTBA M HUX CHUCTEMBI C
napaMeTpamMu anreOpandeckuM U TpadUUecKMM METOJAMH; BIAJCTh Pa3HBIMH
METOJIaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB; PELIaTh YPABHEHUS B LIENbIX YUCIIAX;

1/1306pa>1<aTL Ha IIJIOCKOCTH MHOKECTBA, 3aaBacMBbIC YpPaBHCHUAMU,
HCPAaBCHCTBAMHU U UX CUCTCMAMMU,

CBOOOZHO HCIIONIB30BAaTh TOXKIACCTBEHHBIE MPEOOPa30BaHUA TIPU PEUICHUH
YpaBHEHHUH U CUCTEM ypaBHEHHI.

BblnyCKHMK noayuum 603MOHCHOCMb HAYUUMDbCA:

CB80000HO onpeodensimb Mun U BblOUPAmMmb Memoo peuleHUuss NOKA3AMENbHbIX U
J102apUMu4eckux ypasHeHUull U HepaBeHCms, UPPAYUOHATbHBIX VPABHEHUU U
HePageHCcmas, MPUOHOMEeMPUUECKUX YPAGHEHUL U HEPAGEHCME, UX CUCEM,

€80000HO pewlamsb cucmembl TUHEUHBIX YPAGHEHULL,
peuiams 0OCHOBHbIe MUNblL YPAGHEHUU U HePABEHCME ¢ NApaAMempamu,

npUMeHaAmb npu peulenuu 3a0a4 Hepagencmaa Kowu - Bynaxoseckozo, bepryniu.



B noBceaHeBHOM KU3HHU U NpU U3YYCHUH APYIUX NPEAMETOB

Bbmycxuux Haysumcs:

COCTaBJIATh U PELIaTh YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI IIPH PELICHUN 3a/1a4
U3 IpYTUX y4eOHBIX MIPEIMETOB;

BBINOJIHATH OIICHKY IPaBAONOAO00MS PE3yIbTaTOB, MOJIYYa€MBIX NPH PELICHUU
Pa3IUYHBIX YPAaBHEHUH, HEPABEeHCTB M UX CHCTEM, NIPU PEIICHUH 33/1a4 U3 IPYTHX
y4eOHBIX TPEMETOB;

COCTABJIATh U pellaTh yPaBHEHUSA U HEPABEHCTBA C NapaMETpaMu IIPU PEILICHUU
3a/1a4 U3 IpYruX y4eOHbIX MPEIMETOB;

COCTaBJISITh YPABHEHUE, HEPABEHCTBO WM UX CUCTEMY, OMUCHIBAIOIINE PEATBHYIO
CUTyallMI0O WIM TPUKIAJAHYIO 3aJady, HWHTEPIPETHPOBATh  IOJIyYECHHBIE
pe3ybTaThl;

UCIIOJIb30BaTh MPOTPaMMHBIE CpPEJACTBA MpPH PELIEHUH OTIEIbHBIX KIJIACCOB
ypaBHEHUN U HEPABEHCTB.

DOYyHKIUHA

Buinycknuk nayuumes:

BJAJICTh MOHATUSMM: 3aBUCUMOCTh BEJMYMH, (DYHKIMS, apryMEHT U 3HA4YeHUE
¢yHkMKM, 00JacTb OMNpEJeNIeHUss M MHOXXECTBO 3Haue€HUN (QYyHKIUH, rpadux
3aBUCUMOCTH, rpadpux ¢byHKIMY, HYJIN ¢byHKIMY, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacTaHME Ha YMCIOBOM IPOMEXYTKE, yObIBaHUE Ha
YHUCIOBOM IPOMEXYTKE, HauOoJiplllee M HauMEHblee 3HaueHUs (YyHKIMHM Ha
YHCJIOBOM MPOMEKYTKE; YMETh IPUMEHSAThH ITH MOHSATHS IPU PEIICHUH 33/1a4;

BIIQJIETh TIOHATHEM: CTENIEHHAst DYHKIHUS; CTPOUTH €€ TpadyK M yMETh IIPUMEHSTh
CBOICcTBa cTeneHHOW (QYHKUMU NPU PElIeHUH 3a1a4;

BJIQ/ICTh MOHIATUAMHU: TTOKa3aTeIbHas QYHKITHS, SKCIIOHEHTA; CTPOUTh UX TpaduKu
U ymeTh NpUMEHATH CBOMCTBA MOKA3aTeIbHOM (PYHKIIUU MIPU PEIICHUH 3a]1a4;

BIIAJICTh MOHATHEM: JOrapupmMuueckas (QyHKLIUS; CTPOUTH €€ IpadMK M yMETh
IPUMEHSTH CBOMCTBA JIoTapu(hMUIECKO (QYHKIUH MPH PEIICHUH 334,

BJIQJIETh MOHATHEM: oOpaTHas QYHKUUS; IPUMEHATh 3TO MOHATHE MPU PELICHUH
3a/1ad4;

IPUMEHSTD TIPY PELIEHUH 3a/1a4 CBOMCTBA (DYHKIMIA: YETHOCTH, OTPAaHMYEHHOCTH;
NPUMEHSTD MIPH PELICHNUH 33134 MpeoOpazoBaHus rpaduKoB (yHKIHUI;

BIaACTh IIOHATHAMM: 4YHMCJIOBBIC MOCICOA0OBATCIBHOCTH, apI/I(I)MeTI/I‘{eCKaH n
TreoOMETpHUYCCKas MMPOrpeCcCru,

NPUMEHATh IPHU PELICHWH 337a4 CBOMCTBA M NPU3HAKU apuU(METHUECKOH U
T€OMETPUYECKOU IPOTPECCUNL.

Bl)ll'[yCKHI/IR MNOJYYHUT BO3MOKHOCTHb HAYYUTHLCA

61a0emb NOHAMUEM.: acumnmoma, ymembv €20 NPUMeHAmMb npu peueruu 3a0au.

B noBceHeBHOI KM3HHM M NIPU U3YYEHHUH IPYIUX y4eOHbIX NPeAMETOB

Buinycknuk nayuumca:

OTpeAeNATs MO rpadukaM M HCIONB30BAaTh ISl PEHICHUs MPHUKIAIHBIX 3a1ad
CBOMCTBA PEAIbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAHOONBIINE U HAMMEHBIITHE



3HA4YeHMs,  NPOMEXYTKM  BO3pacTaHuss U yObIBaHUS,  MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, ACUMNTOTHI, M T. I.), HHTEPIPETUPOBAaTh CBOICTBA B
KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalIUH.

TeKkcTOBbIE 3aJa9M

Buinycknuk nayuumcsa:

peuiaTh pasHbIC 3aga4u MOBBIIIICHHOMN TPYAHOCTH;

aQHAJIM3UPOBATh YCJIOBHE 3a/Ja4yd, BBIOMPATh ONTHUMAJIbHBIM METOJ pelIeHHUs
3a/la4¥, pacCMaTPUBasi Pa3IMYHbIC METO/IbI;

CTPOUTH MOJCJIb PCHICHUSA 3a1a4U, IIPOBOAUTL JOKA3ATCIIbHBIC PACCYKACHUS TIPU
PEIICHUHA 3aJa4u;

AHAJIM3UPOBATE W HHTCPIIPECTUPOBATHL TIOJYUCHHBIC PCHICHUA B KOHTCKCTC
YyCJIOBUA 3a1a4H, BI)I6I/IpaTI> peliCHus, HC IIPOTHUBOPCHAIINC KOHTCKCTY,

MEePEBOANTh TPHU PEHICHUH 3a7a4d MHPOPMAIUIO U3 OJHOW (OPMBI 3amucH B
IpYTyI0, WCHONB3ys TpPH HEOOXOAMMOCTH CXEMbI, TaONuIbl, TrpaduKwy,
JUarpaMMBl.

B nosceaHeBHOM JKM3HU U NPH U3YYEeHUH JPYTHX NPeAMETOB

Buinycknuk nayuumcsa:

peliaTh NPAKTHYCCKUEC 3ada9U U 3aa4U U3 APYTUX MpEAMCTOB.

I'eomeTpus

Buinycknuk nayuumcsa:

BJIAJI€Th T€OMETPUYECKHMHU MOHATUAMM IPH PEIIeHUM 3a1ad M IPOBEACHUU
MaTEMaTUUYECKUX PACCYKJIECHUM;

CaMOCTOSITENIbHO  (pOPMYJUPOBATh  ONpEACNCHUs] TeOMeTpuueckux uryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOWCTBAX M MPU3HAKAX FEOMETPUUECKUX (QUTYp H
000OCHOBBIBATh WJIM ONpPOBEpPraTth HX, 0000IIaTh WM KOHKPETU3UPOBATH
pe3yabTaThl Ha HOBBIX Kiaccax (uryp, MpOBOAMTH B HECIOXKHBIX CIIydasx
KJIacCU(PUKAUIO (PUTyp MO pa3IMuHbIM OCHOBAHHUSIM;

UCCIIEJIOBATh UEPTEKH, U3BIEKaTh, WHTEPIPETUPOBATh M MPeoOpa3OBHIBATH
uH(dOpMaIuIo, MPEACTABICHHYIO Ha YepTexkKax;

pemars 3a1a4u T€OMETPUYECKOT0 COAEPKAHMS, B TOM YKCIIE B CUTyalUsX, Korja
QITOPUTM PEIIEHUsI HE CIIEAYET SIBHO U3 YCJIOBHUS, BBIIIOJIHATH HEOOXOAUMBIE IS
peueHuss 3a1add  JONOJHUTENbHBIE IIOCTPOCHMS, HCCIENI0BAaTh BO3MOKHOCTH
MIPUMEHEHUS TeopeM U GopMyJT AJis peLeHUs 3a1ay;

(GbopMyIIMPOBATh U JOKA3BIBATH TEOMETPHUECKUE YTBEPIKICHHUS,

BJIAJCTh TOHATUSAMHU CTEPEOMETPUHU: MpU3Ma, MapajUiesieNunes, nUupaMuia,
TeTpa’Jip;

(GopMyIMpOBaTH AKCHOMBI CTEPEOMETPHUM U CIEACTBUAX U3 HUX M YMETb
MIPUMEHSATh UX IIPU PEIICHNH 3a/1a4;

CTPOUTHb CCUCHHSA MHOI'OI'PAHHHUKOB C HCIIOJB30BAHUEM pPaA3JIMYHBIX METOJA0B, B
TOM 4HUCJIC U METOJa CICI0B,

BJIAACTb MOHATHCM O CKPCIIHMBAIOIINUXCSA IIPSAMBIX B IIPOCTPAHCTBEC U YMCETH
HaxXoauTh Yrojl U paCCTOAHUC MCIKAY HUMU;



IPUMEHATh TEOPEMBI O MAPAIIEIBHOCTH MPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE
MIPU PELLICHUN 3a]1a4;

OPUMEHSTh MapajiieIbHOE TPOSKTUPOBAHUE TSI U300pakeHus! GUryp;
NPUMEHSThH NEPIEHANKYIAPHOCTH NMPSIMOM U INIOCKOCTH MPH PEIIEHUH 3aa4;

BIAJCTh IIOHATUAMM OPTOrOHAJIBHOE IIPOCKTUPOBAHUE, HAKIOHHBIE M HX
IIPOCKIUHU, YMETh IPUMEHATh TEOPEMY O TpeX NEPHEHIUKYISIPAX MPU PELICHUN
3a1ad4;

BJIAJCTh NOHATHSAMM PACCTOSHHE MEXIY (QUrypamMH B TMPOCTPAHCTBE, OOIIUil
NEPHEHANKYJISP IBYX CKPEIIMBAIOIIUXCS MPSAMBIX U YMETh NPUMEHATH UX IpHU
pelIeHnN 3a/1a4;

BJIQACTb MOHATHUEM YTOJI MCKAY HpHMOﬁ U TNIOCKOCTBIO U YMCTh NNPUMCHATH €ro
IIpU pCUICHUH 3a1a4;

BIaACTh IIOHATHUAMU I[ByI“paHHBIfI yroiu, yroa MCKAY TIJIOCKOCTAMMU,
NEPNEHAUKYIIAPHBIC INIOCKOCTU U YMCTD ITPUMCHATH UX IIPU PCIICHUU 3a1a4;

BJIaACTb TNOHATHUAMU IIPpU3Ma, MNAPAJUICIICIIUIIEA W HNPUMCHIATH CBOMCTBa
napamicienmIcaa mpu peuiCHUur 3a1a4,

BJIQJIETh TOHSATHUEM TMPSMOYTOJbHBIA MapajsieNenurne]] U MPUMEHSATh €ro MpH
pelIeHuN 3a1ay;

BIQJICTh TMOHATHSMH THUPaMUIa, BUABl TMHUPAMHJI, OJIEMEHTH TPABHILHOU
MUPaMUJIBI U YMETh IPUMEHSTh UX IIPU PEIICHUU 3a/a4;

dbopmynupoBath  TeopeMy  Oiliepa, BIAACTh  MOHATHEM  IMPABUIBHBIX
MHOTI'OTPaHHUKOB;

BJIAaJETh IMOHATHEM IUIOIAJAA IIOBEPXHOCTEM MHOTOTPAHHUKOB M yMETh
IIPUMEHSATH €r0 IPY PEIICHNUH 3aa4;

BJIAACTh ITOHATHAMU 06’LCM, 00BbEMBI MHOT OTPaHHUKOB W NPUMCHATH HX IIPpU
PEIICHNHU 3aaa4.

Bbmycmmk noOYyuUm 603MOHCHOCMb HAYUUMDBCA:

6nademsv NOHAMUEM 2eoMempuiecKue Mecma modex 6 NpoCmpanHcmee u ymems
NpUMeHAMb UX OJisl peueHus 3a0auy,

npuMeHsimy Ol peuleHus 3a0ai CBOUCMBA NJIOCKUX U O08YSPAHHBIX )20,
MPexepanHo2o yaid, meopemvl KOCUHYCO8 U CUHYCO8 Ol MPeXePaHHO20 yeld,

671a0emsb NOHAMUEM NEePNeHOUKYIAPHOE CeYeHue NPusMbl U YMemv NPUMeHsmb
€20 npu peweHuu 3a0ay;

61a0emb NOHAMUEM 0 080UCMEEHHOCU npasujibHblX MHO2COCPAHHUKOB,

61a0emov  NOHAMUAMU yenmpailbHoe U napdjilejlbHoe npoeKmupoeaHue u
NPUMEHANb UX NPpU NOCMPOEHUU ceyenuil MHO20CPAHHUKOB Memooom npoem;uﬁ;

énaoemsv NOHAMUAMU O paseepmKe MHO2O0CPpAHHUKA U KpamqaﬁmeM nymu Ha
noeepxHocmu MHO202paHHuKa,

61a0emsv NOHAMUIMU O MpPEeXCPAHHOM U MHO2COCPAHHOM Y2l€ U NPUMEHANb
CBOUCMEA NAOCKUX Yen06 MHO20epaHHOo20 yeia npu petuenuu 36106111,'

ymembsv peutams 3a0a4y Ha NAOCKOCMU Memooamu cmepeomempuu,

yMemv npuMeHAmMb Yopmyivl 00bEM08 NPU peueHUul 3a0adu.



B noBceaHeBHOM KU3HHU U NpU U3YYCHUH APYIUX NPEAMETOB

Bbmycxuux Haysumcs:

COCTaBISITh ~ C  HUCIHOJb30BAaHUEM  CBOWCTB  TE€OMETPUYECKHX  (Uryp
MaTeMaTUYECKNUE MOJEIN JUIsl PELIEHMs 3a7jad MPAaKTUYECKOT0 XapaKkTepa U 3a]1ad
W3  CMEXKHBIX  JUCHUIUIMH,  HUCCJIEOBaThb  TOJYYEHHbIE  MOJAETH U
MHTEPIIPETUPOBATh PE3YJIbTaT.

HcTopusa u MeTOAbI MATEMATHKH

Buinycknuk nayuumca:

HUMCETH NPCACTABJICHNUEC O BKJIAAC BbIJAIOMIUXCA MATCMATUKOB B PAa3BUTUC HAYKH,
INOHMMATh POJIb MAaTEMAaTUKH B Pa3BUTUH POCCI/II/I;

HCII0JIB30BAaTh OCHOBHBIC METO/JIbI JOKA3aTCIIbCTBA, IIPOBOANUTE A0OKA3aTCILCTBO U
BBITIOJIHATE OITPOBCPIKCHUC,

IPUMEHATh OCHOBHBIE METOJABI PEIICHUs MaTeMaTHMYeCKUX 3a1ay; Ha OCHOBE
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE XapaKTepU30BaThb KpacoTy H
COBEpILEHCTBO OKPY’KAIOIIEro MUpa U MPOU3BEACHUIN UCKYCCTBA,

MIPUMEHSATH IpocTenime MIPOrpaMMHBIE cpencTsa nu
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHHMM MAaTeMAaTHYECKUX
3a1ad4;

IMOJIB30BAaThCA IMPUKIAAHBIMHA IIpOrpaMMaMu M IMporpaMmMamMu CHUMBOJIBHBIX
BBIYUCIICHHI JJIs1 UCCIICAOBaHUA MaTEMAaTHYCCKUX 00BEKTOB.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCSH:

NPUMEHAMb MamemamuyecKue 3HAHUSA K UCCIe008AHUI0 OKPYIcaAoue20 Mupda
(MoOenuposanue guzuyeckux npoyeccos, 3a0aiu IKOHOMUKU).

11 kaace

DYHKIUHA

Buvinycknuk nayuumca:

BJIAJICTh MOHATUSAMM: 3aBUCUMOCTb BEIUYMH, (DYHKIMS, apryMEHT M 3HaueHUe
¢yHKIMKM, 00JacTh OMpEAENeHUS M MHOKECTBO 3HAu€HUM (QYHKUMH, Tpapuk
3aBUCHMOCTH, rpaduk byHKLMY, HyJIN ¢byHKIMY, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacTaHHE Ha YHMCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM MPOMEXKYTKE, HauOousiplliee M HauMeEHblee 3HA4YeHUs (YHKIUM Ha
YUCIIOBOM TIPOMEXKYTKE, EPHOANYECKas (DYHKIMSA, NEPUOJ, YETHAS U HEYCTHAS
(GYHKUMHU; YMETh IPUMEHATh 3TU TOHATHS IIPH PELLICHUH 3a7ay;

BJIQJIETh TOHSATHUEM: TPUTOHOMETpHUYEcKHe (YHKIUH; CTPOUTh HX TpaQUKu H
YMETb NPUMEHSATh CBOMCTBA TPUTOHOMETPUUYECKUX (GYHKUUN NpU pelieHUun
3a/1a4;

BJIAJICTh MOHATHEM: OOpaTHas (QYHKIHS;, MPUMEHSATh 3TO MOHITHE NPU PEUICHUU
3a/1a4;

NPUMEHATH NP PEIIEHUU 3a/1a4 CBOMCTBA (DYHKIMI: YETHOCTD, TIEPHOUIHOCT,
OTPaHUYECHHOCTb;

MPUMEHSITh NPHU PELICHUH 3a]1a4 peoOpa3oBaHusl TPaQUKOB (YHKITHM.

Bbll’lyCKHllK noJiyuum 603MOHCHOCHb HAYHUUMDbCA?

61a0emb NOHAMUEM.: acumnmoma, ymembv €20 NPUMeHAmb npu peueruu 361()6111,'



NPUMEHAMb Memoobl peuleHuss Nnpocmenuux ouggdepenyuanoHbix ypagHeHull
nepeoco u 6mopo2o NOPs0KOo8.

B noBceaHeBHOM JKM3HU U NPH U3YYEeHUH JPYTUX Y4eOHBIX NPeIMETOB

Buinycknuk nayuumes:

OMpeAeNaTh Mo rpadukaM M HCIOJNB30BATh ISl PEIICHUS MPHUKIAIHBIX 33]a4
CBOMCTBa peajbHBIX MPOIIECCOB M 3aBUCUMOCTEH (HAMOOJBIINE W HAUMEHBIINE
3HAYEHUS,  MPOMEXKYTKH  BO3pacTaHus U  YObIBaHUS,  MPOMEKYTKHU
3HAaKOMOCTOSIHCTBA, ACHUMIITOTHI, TOYKM TIeperuda, mepuogq W T. IL.),
MHTEPHPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOW CUTYallUu;

OmpeNeNiATh 10 TpaduKaM MPOCTEUIINE XapaKTEPUCTHKU MEPUOTUIECKUX
IPOLIECCOB B OMOJIOTWH, YKOHOMHKE, MYy3bIKE, PaJfOCBsI3H U T. I. (aMIUIUTYy/A,
NEPUOA U T. I1.).

DJeMeHThbI MATEMATHYECKOI0 AHAJIH3A

Buinycknuk nayuumes:

BJIA/IETh TMOHATHUEM: OECKOHEYHO YyObIBalollasi NeOMETpUYECKasl Mporpeccus u
YMETh IPUMEHSTh €ro MpH pelIeHUH 3a/1a4;

IPUMEHATH JUISl PEIICHUs 3a]]a4 TEOPHIO MIPeIETIOoB;

BIaACTh INOHATHAMM: OECKOHEUHO OOJIbIIME YHCIOBBIE nocCJIICAOBATCIBbHOCTH U
OCCKOHEUYHO MaJlble YHCJIOBBIC MMOoCJICAOBATCIIBHOCTU, YMCThL CpPAaBHUBATH
OECKOHEYHO OOJIbIIINE U OECKOHEYHO MaJlble OCJICIOBATCIIBHOCTH.

BJIQ/IETh MOHSTUAMU: MIPOU3BOIHAS (PYHKIIUU B TOUKE, MPOU3BOIHASA (PYHKIINU;
BBIYUCIISITH MIPOU3BOHBIE SJIEMEHTAPHBIX (DYHKIHMIA U X KOMOMHALINH;
UCCIIEI0BaTh (DYHKIIMKM HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH TPAPUKH U IPUMEHSTH UX K PELICHUIO 3a]1a4, B TOM YHUCIIE C TapaMeTpOM;

BJIJICTh MOHATHEM: KacaTelbHas K rpaduky GyHKUUHU; YMETh IPUMEHATH €0 MpU
pelIeHnN 3a/1ay;

BIAJIETh TMOHATUSAMHU: TIEPBOOOPA3Has, ONpPEIENEHHBI WHTErPal; MPUMEHATH
teopeMy Herorona—JIelOHMIIA U €€ CIIECTBUS IS PEILEHHS 3a/1a4.

Bbmycmmk noayuum 603MOHCHOCMb HAYUUMDBCA:

€80000HO 871A0eMb CIMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYecKo20 aHanu3a Osl
BbIYUCTICHUSL NPOUZBOOHBIX (DYHKYUU OOHOU NepeMeHHOU;, C80O00HO NPUMEHAMb
annapam mamemamuiecko20 aHaIu3a 0jisl UCC1e008anUs QYHKYULL U NOCMPOeHUs
epaguros, 6 mom qucie Uccie008aHUs HA 8bINYKIOCHb,

onepuposams NOHAMUEM NEPBOOOPA3HOU Ol  peuwleHuss 3a0ay, 081a0emb
OCHOBHbIMU  c8edeHusmu 06 unmeepane Hvlomona—l/letibhuya u  e2o
APOCMeuuux nPUMeHeHUsIX,

onepupoeams 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BICUUUX NOPAOKO8;
YyMemb NPUMEHAMb NPU peuleHUul 3a0ay C8OUCMBA HeNpepbl8HbIX DYHKYULL

yMemb NpUMeHAmb HpU peuwleHuu 3aoay meopemvl Beiiepwumpacca; ymemuo
8LINOIHAMb  NPUOTIUINCEHHbIE  BLIYUCTEHUSI  (MemoObl  peuleHusi  YPasHeHul,
BLIUUCTICHUS. ONPEOCNCHHO20 UHMESPANA);



YMemb NPUMEeHsMb NPUNOANCEHUE NPOUZEOOHOT U ONPEOeeHHO20 UHMEZPAna K
peutenuio 3a0a4 ecmecmeo3HaHus,

6nademsv NOHAMUAMU. 8MOPAs NPOU3BOOHAS, GbINYKIOCMb 2paguKka yHKyuu,
yMemy ucciedo8ams GYHKYUo Ha 8bINyKI1O0CHb.

B noBceHeBHOM KU3HM ¥ IPU M3YUYEHHHU APYTUX YUeOHBIX IPeIMeTOB

Buinycknuk nayuumes:

pemaTh TPUKIaTHBIE 33a7add W3 OHoNoruv, (U3UKH, XUMUH, SKOHOMUKH U
OpPYTUX MPEIMETOB, CBS3aHHBIE C HCCICAOBAHMEM XapaKTEPUCTHUK IPOLIECCOB,
MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YJIbTaThI.

KoMOMHATOPHKA, BEPOATHOCTh M CTATHUCTHKA, JIOTHKA M Teopusi rpadoB

Buinycknuk nayuumcsa:

OIIEPUPOBAaTh OCHOBHBIMU  OIIMCATEIBHBIMU  XapaKTEPUCTUKAMH  YHUCIIOBOTO
Habopa; MOHATUSIMU: TEHepalibHas COBOKYIIHOCTb U BBIOOpKa; OINEpHpPOBAThH
HNOHATHSIMM: 4YacTOTa W BEPOSTHOCTb COOBITUS, CymMMa M IpPOU3BEACHUE
BEPOSATHOCTEN; BBIUMCIATH BEPOATHOCTH COOBITHH Ha OCHOBE IIOJCYETA YHMCIIA
UCXOJIOB;

BJIaAC€Th OCHOBHBIMU ITOHATHUAMU KOM6I/IHaTOpI/IKI/I U YMCTb NPHUMCHATH HUX IIPU
PCHICHUH 3a4a4;

HUMCTH MPCACTABJICHUC 00 ocHOBax TCOPpHHU BCpOHTHOCTCfI; HUMCTh NPCACTABIICHUC
0 OUCKPETHBIX W HEMPECPBIBHBIX CﬂyqaﬁHLIX BCIIMYMHAX MW PACHpCACIICHUAX, O
HC3aBUCHUMOCTHU CﬂyqaﬁHBIX BCJIIMYUH; UMCTb NPCACTABJICHUC O MATCMAaTUYICCKOM
OXHNIaHUN U OUCTICPCUN CJ'Iy"IaI\/'IHIﬂx BCJIIMYHH,

HUMETH NPCACTABICHUEC O COBMCCTHBIX paClpCACICHUAX CHy‘I&ﬁHHX BCJIMYHH,

IOHUMAaTh CyTh 3aKOHa OOJBIIMX YHCEN W BBHIOOPOYHOIO METOJa H3MEpPEHUs
BEPOSITHOCTEN;

HUMCETL NPCACTABJICHUC O HOPMAJIBHOM pacClpCaACICHUN W INpUMEpax HOPMAJIBHO
pacnpenenéHHHx CJ'Iy‘-IElfIHBIX BCJINYHH,

HUMCETb NPCACTABJICHUC O KOPPCIIALIUN CﬂyqaﬁHLIX BCJIIMYHH.

Bbmycxuux noJiyuum 603MONHCHOCHb HAYHUUMDbCA?

umMems npedcmasienue 0 YeHmpaibHol npedesbHol meopeme;

umems npeocmasnenue 0 8bl0OPOUHOM KOIPhuyuenme Kopperayuu u IuHetHou
pezpeccuu,

umeniob npeacmaeﬂeHue o cmamucmudecKux cunomesax u npoeepke
cmamucmu4eckoll cunomesvl, 0 cmamucmuke Kpumepuid U ee YpPO6HE
3HAadYumocmu,

uMemsb npeocmasienue 0 Ce:A3U IMIUPULECKUX U MeOPEeMmUIecKux pacnpeoeenull;
umMems npeocmasieHue 0 KOOUpPOB8aHuu, 0BOUYHOL 3ANUCU, OBOUUHOM Oepese;

e1adems OCHOBHHIMU NOHAMUAMU meopuu 2pagos (2pagh, eepwuna, pebdpo,
cmeneHb 8epuilHblL, NYMbs 6 2page) u ymems NPUMEHAMb UX Npu peuleHuu 3a0a4;

umeniob npedcmaeﬂeﬁue o 0€p€6bﬂx U ymemsv npuUMeEHANtb e2o npu peueruu 3616611{,'

e1ademsv NOHAMUEM: CEASHOCMb, YMemb NPUMEHSAMb KOMNOHEHMbl C8A3HOCU
npu peulenuy 3a0ay;



yMemb ocywecmenamy nymu no pebpam, 06xo0wl pebep u eepuiun zpaga;

umems npeocmasnerue 06  Dineposom  u I amunbmonogom  nymu;
umems npedcmasienue o MpYOHOCmMuU 3a0auu Haxodxcoenus I amurbmonosa
nymu,

61a0emob NOHAMUAMU. KOHEUHbLE CUENHbIC MHONCECMEA, CUCMHbIE MHONCECMEA;
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;

ymembov NPpUMEHANb Memoo Mamemamu4ecko UH()yKI/!MM,'

yMmemsv npuMeHAmy npuHyun J{upuxie npu peutenuu 3a0au.

B noBceHeBHOI )KM3HM M NIPU U3YYEHHUH IPYTUX NPeAMETOB

Bbmycxuux Haysumcs:

BBIYUCIIATE WM OOCHUBATH BEPOATHOCTHU COOBITHH B peam)Hoﬁ KHN3HU,

BBIOMPATH METOII MOIXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX.

TeKkcTOBbIE 3a1a4UH

Buinycknuk nayuumca:

peiiaTh pasHbIC 3aJa4u MMOBBIIIEHHOM TPYAHOCTH,

AHAJIM3UPOBAThL YCJIOBHUEC 3adayiu, BI)I6I/IpaTI) OITHUMAaJIbHBIN MCTOJ PpPCIICHUSA
3ala4yu, pacCMaTpuBas pasjiniHbIC MCTO/bI;

CTPOUTH MOJCJIb PCHICHUA 3aJa4u, MPOBOAUTL JOKA3aTCIIbHBIC PACCYXKICHUS TTIPpHU
PEIICHUHA 3aJa4U;

pemaTh 3aja4dd, TpeOyrome nepedopa BapuaHTOB, MPOBEPKH yCIIOBUI, BHIOOpA
ONTUMAJIBLHOTO PE3yJIbTATA;

AHAJIM3UPOBATE W HHTCPIIPECTUPOBATHL TIOJYUCHHBIC PCHICHUA B KOHTCKCTC
YCJIOBHUA 3a/1a4H, BI)I6I/IpaTI> pemiCHus, HE IMIPOTHUBOPCHAIINC KOHTCKCTY,

NEPEeBOJUTh TMPHU PEIICHUH 3a7adyd WHPOPMAIUI0 U3 OJHOW (HOpPMBI 3amUCH B
JIPYTyI0, WCIONB3ysl TPH HEOOXOAUMOCTH CXEMBbI, TaOJuIel, Tpadukwy,
JUarpaMMbl.

B noBceaHeBHOM JKM3HU U NPH U3YYEeHUH JPYTHX NPeAMETOB

Buinycknuk nayuumcsa:

peliaTh NPaKTUYCCKHUE 3aJa4r U 3aJa9U U3 JPpYTUX NPCIMETOB.

I'eomeTpus

Bbmycxuux Haysumcs:

BJIAJ€Th TCOMETPUYECKUMHU MOHATUSAMM IPH PEIIeHUM 3aJad WU IPOBEACHUU
MaTEMaTUUYECKUX PACCY KJIECHUM;

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh  OMNpPEICNICHUs] T[€OMETPUUECKUX  (uryp,
BbIIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX M NMPU3HAKAX T'€OMETPUUYECKUX QUTyp U
00OCHOBBIBaTh WJIM ONpPOBEprath HX, 0000IIaTh WJIK KOHKPETU3UPOBATh
pe3ynbTaThl Ha HOBBIX Kiaccax (uryp, NpoBOJUTH B HECIOXKHBIX CIIydasx
KJIaccuuKauio GUryp mno pasinuHbIM OCHOBAHHSM;

UCCIIeIOBaTh ~ YEPTEXH,  BKIIOYas  KOMOWHAImMu  QuUryp,  U3BJIEKaTb,
UHTEPIPETUPOBaTh M MpeoOpa3oBeIBaTh HHPOPMAIMIO, MPEICTABICHHYIO Ha
yeprexax;



pewmaTe 3a1a4M T€OMETPUYECKOTO COAEPIKaHMs, B TOM YKCIIE B CUTyallUsaX, Koraa
QITOPUTM pEIICHHs He CIIEAYET SIBHO M3 YCJIOBUS, BHIMOIHATH HEOOXOAUMBIE IS
pelmeHus 3aJadd  JONOJHUTENbHBIE IMOCTPOCHMS, HCCIEI0BATh BO3MOXKHOCTD
NPUMEHEHUS TeopeM U (pOpMYJI AJIs peIIeHus 3a/1a4;

(GbopMyIIMPOBATh U JOKA3BIBATH TEOMETPHUECKHUE YTBEPIKICHHUS,

BIAZICTh TOHATUSMH CTEPEOMETPHU: NpU3Ma, MapaUIesenune], NupamMusia,
TETpas’ap;

CTPOUTH CCUCHUA MHOI'OIPAHHHUKOB C HCIIOJIb30BAHUCM PA3JIMYHBIX MCTOIOB, B
TOM 4YHUCJIC U ME€TOJa CICI0B,

OPUMEHSTh MapajyieIbHOE TPOSKTUPOBAHUE TSl U300pakeHus! GUryp;
IPUMEHATH NEPIEHIUKYISIPHOCTH MPSIMON U IUIOCKOCTH NP PELIEHNUH 33]1a4;

BIAJCTh IIOHATUAMM OPTOrOHAJIBHOE IIPOCKTUPOBAHUE, HAKIOHHBIE M HX
IIPOCKIUHU, YMETh IPUMEHATh TEOPEMY O TpeX NEPHEHIUKYISIPAX MPU PELICHUN
3a1ad4;

BJIAACTb MOHATHUEM YTOJI MCKAY Hp;IMOfI " TINIOCKOCTBIO U YMCTh NNPUMCHATH €ro
IIpu pCHICHUH 3ada4;

BJIAJCTh MOHATUAMHU Tella BpamleHus (LWIMHAP, KOHyC, map u cdepa), HxX
CEYECHHS U YMETh NIPUMEHATDL UX IIPYU PELICHUU 3a/1a4;

BJIAACTH NMOHATUAMMU KAaCATCIIBHBIC NPSAMBIC U IIJIOCKOCTU U YMCTh NPUMCHATh UX
IIpU pCHICHUH 3a1a4;

NPEJCTaBISATh BIHMCAHHBIE M OMHCAHHBIE CPepbl U yMETh NMPUMEHATh HX HpU
pelIeHuN 3a/1ay;

BJIAACTh IIOHATHAMU 06’LCM, 00bEMBI  MHOT Or'PaHHUKOB, TCJI BpalllCHUSA U
IIPUMCHATH UX IIPU PCHICHUH 3a1a4;

BJIAACTh MOHATHUAMH O PAa3BCPTKEC HNUIMHApPA M KOHYCA, IJIomaad IOBEPXHOCTU
MUJINHAPAa U KOHYCa, YMCTb IPUMCHATDb UX IIPHU PCIICHUHA 3a1a4;

BJIQ/IETh MOHATHAMH O IUIOIIAIU c(epbl U YMETh MPUMEHSTH €ro MPHU PEIICHUN
3a1ad4;

YMCTh pCHIaTh 3ala41 Ha KOM6I/IHaL[I/II/I MHOT'OT'PaHHUKOB U TCJI BpAlICHUS,

BIIAJIETh MOHATUSAMH O MOJ00MM B MPOCTPAHCTBE M yMETh peliaTh 3ajaud Ha
OTHOIIIeHHE 00BEMOB U IIJIOIA/IeH MOBEPXHOCTEH MOTOOHBIX (Uryp.

Bbmycmum nojtyuum 603MOIHCHOCHb HAYUUMbCA?

6nademsv NOHAMUEM 2eoMempudecKue mMecma modex 6 NpoCmpancmee u ymems
NpUMeHsAMb UX OJis peueHus 3a0auy,

yMemb npumMeHsams 015 peueHus 3a0a4 C6OUCMBa NIOCKUX U O8Y2PAHHBIX Y2il08,
MPexepanHoco y2id, meopemvl KOCUHYCO8 U CUHYCO8 01 MPeXepPaHHo20 yeua;

6nademov  NOHAMUAMU ueHmpaibHoe U napdajilejlbHoe npoekmupoeaHue u
NPUMEHANTb UX NPpU NOCMPOEHUU ceyenutl MHOCOCPAHHUKOB Memooom npoekuuﬁ;

umeniob npe()cmaeﬂeHue O paseepmke MHO20CpAHHUKA U Kpamqaﬂwem nymu Ha
NOBEPXHOCMU MHOCOCPAHHKUKA,

umeniob npedcmaeﬂeHue O KOHUYeCKUX Ce4€eHUsix,



umems npeocmasienue 0 Kacarwuxcsi cgepax u Komounayuu mei 8paujeHus u
yMemyv NpUMEeHAMb UX NPU peteHuu 3a0ad,

NPUMEHAMb NPU peueHuy 3a0ay hopmyny paccmosHus om mouku 00 NIOCKOCMU,

enadems pasHLIMU Cnocobamu  3a0aHusi NPSAMOU YPAGHEHUAMU U YMemb
NpUMEHAMb NPU peueHUU 3a0ay,

NPUMEHAMb NPU peueHuu 3a0ad U 00KA3amelbCmee meopem 8eKmopHbslli Memoo
U Memoo KOOpOUuHam;

umems npeocmasieHue 00 aKCUOMax 00vema, NpUMeHsmsb Gopmyivl 00beMOo8
NPAMOY20IbHO20 Napaiielenuneod, npusmMvl U NUpamuovl, mempa’opa npu
peutenuu 3a0ay;

NPUMEHANTb NMEOpPEMbL 00 omHouweHUsIX 00beMO8 npu peuteHuu 3(1()(11{,'

NPpUMEHANb UHmMezpAaJl Ol 8bIYUCTIEHUS 00BEMO8 U noeepxﬁocmeﬁ mei epamieru,
BblHUUCTIEHUA nﬂou;adu cgbepuquKoeo nosica u oovema wapoeoco Cios;

umemv npedcmasierue 0 O8UNCCHUSIX 8 NPOCMPAHCIEe: NAPALIEIbHOM nepeHoce,
CUMMEMPUYU OMHOCUMENTbHO NJIOCKOCMU, YEHMPATbHOU CUMMEMPUU, NO8OpOme
OMHOCUMENbHO NPSIMOU, SUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX npu
peutenuu 3a0ay;

umenmniob npe()cmaeﬂeﬂue o nﬂoma()u 0pm020H(lﬂbH0ﬁ npoexkyuu,

umenio npedcmaeﬂeﬁue O MPEXCPAHHOM U MHOSOZCPAHHOM Y2l€ U NPUMEHAMb
CBOUCMEA NAOCKUX Yen06 MHO202paHHO20 yeia npu petuenuu 361001{,'

umMemsv npedCmasieHuss 0 npeoopazosaHul Nnoooous, 2omomemuu U ymembv
NPUMEHAMb UX NPU PeUeHUU 3a0ay,

ymembsv peutamo 3a0a4U HA NAOCKOCMU MeMOOdMU cmepeomempuu,

yMemb npUMeHAmsb QOpMYibl 06beMO08 Npu peueHuu 3a0ay.

B noBce1HeBHOI KU3HHU M IPH U3YUYEHHUH APYTUX NMPeIMeTOB

Buinycknuk nayuumca:

COCTaBJIATh  C  HCHOJBb30BAHUEM  CBOWCTB  T€OMETPUYECKUX  (QUryp
MaTeMaTUYeCKHUEe MOJEINH JUIsl peIeHHsl 3ajad MPAKTUYECKOro XapakTepa U 3ajad
U3  CMEXHBIX  JUCHMIUIMH,  HCCIeloBaTb  IOJY4YEHHble  MOJENH U
MHTEPIIPETUPOBATh PE3yIbTaT.

BeKTOQbI U KOOPAMHATLI B IIPOCTPAHCTBE

Bbmycxnuk Haysumcs:

BJIAACTh MOHATHAMH BCKTOPBI U UX KOOPAWHATBI, YMETH BBIINIOJHATH OIICpalvn
HaJa BCKTOpaMU;

HCIIOJIB30BATh CKAJIAPHOC IIPOU3BCACHHUEC BEKTOPOB IIPU PCHICHUU 3a1a4;

NPUMEHATh YpaBHEHHE IUIOCKOCTH, (OPMYIy pPACCTOSHHUS MEXIy TOYKaMH,
ypaBHEHUE cepbl IpU PEIICHUH 3a1ay;

IPUMEHATh BEKTOPBI U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPHU PELICHUH 3a/1a4.

BblnyCKHMK noayuum 603MO0HCHOCMb HAYUUMDbCA:

Haxooums o0b6veM napaiieienuneda U mempa’opa, 3a0aHHbLIX KOOPOUHAMAMU
CBOUX BEPULUH;

3a0aeams NPAMYIO 8 NPOCMPAHCIEe;



*  HAXOOUMb paccmosrue om mo4Kku 00 NJIOCKOCMU 8 cucmeme Koopduﬂam;

*  HAXOOUMDb paccmosHue Meafcdy CKpeuusarowumucsl npAMbIMU, 300AHHLIMU 6
cucmeme KOOpOuHam.

HcTopusa M MeTOABI MATEMATHKH

Buinycknuk nayyumeces:
*  UMETh MPEJCTABIICHUE O BKJIAJIE BBIJAIONINXCS MATEMATHKOB B Pa3BUTHE HAYKHU;
e [IOHHMMATbh POJIb MATEMATHKHU B pa3BUTHU Poccuu;

® HCIIOJB30BATH OCHOBHBIC METOJbI JOKA3aTCIIbCTBA, IIPOBOANUTE AOKA3aTCILCTBO U
BBITIOJIHATE OITPOBCPIKCHUC,

e [PUMEHATH OCHOBHBIE METOJIbl PEIICHUS MaTeMAaTUYECKUX 3a]lad; Ha OCHOBE
MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B NPUPOJAE XapaKTepu3oBaTb KpacoTy U
COBEPUIEHCTBO OKPYKAIOIIET0 MUpa U MPOU3BEACHUN HCKYCCTBA;

*  TIPUMEHSTH npocTentme IIPOrpaMMHBbIE CpeacTBa U
3JIEKTPOHHO-KOMMYHHMKAIIMOHHbIE CHUCTEMbl TPH PELICHUH MaTeMaTHYeCKUX
3ajau;

b IIOJIB30BAThHCA TMPHUKIAAHBIMU IIporpaMMaMM MW IHporpaMMaMH CHMBOJIBHBIX
BBIUHCIICHHH JJIs1 UCCIICAOBAaHUA MAaTEMATHYCCKUX 00OBEKTOB.

Bbmycxuux noOJiyuum 603MONHCHOCHb HAYHUUMDbCA?

npuMeHsAms — Mamemamuyeckue 3HAHUA K UCCIe008AHUIO  OKPYICAIOUe20 MUpa
(Modenuposanue Guzuueckux npoyeccos, 3a0a4u IKOHOMUKU

2. Coaep:xanue yue0HOIo Kypca

Auaredpa. MHoOrowieHbl OT OJHOM NIepeMEHHOM U uX KOpHH. Teopembl o
palMOHANBHBIX KOPHSIX MHOTOUJIEHOB C LEIBIMU KOO PUITHECHTAMHU.

KommuiekcHble ymcna U UX TeOMeTpuyecKas MHTeprpeTanus. TpuroHoMeTpudeckas
dopMa KOMILIEKCHOTO 4YHcla. ApudMeTHueckue AeWCTBUS HaJ KOMIUIEKCHBIMU
YUCIIaMHU: CII0KEHUE, BBIUUTAHUE, YMHOXKEHHE, AeneHue. opmyna Myaspa. Bo3senenue
B LIEYIO CTENEHb, U3BIIEUCHHE HATypajdbHOro KOpHsA. OcHOBHas Teopema anreOpsl (6e3
JI0OKa3aTeNIbCTBA).

Maremaruveckuii anaau3. OCHOBHBIE CBOWCTBAa ()YHKIIMH: MOHOTOHHOCTD,
NPOMEXKYTKH BO3pacTaHUs W  yObIBaHWs, TOYKH MaKCUMymMa ¥ MHHHMYMA,
OrPaHUYEHHOCTH (DYHKIUH, YETHOCTH M HEYETHOCTD, TIEPUOJUIHOCTD.

OneMenTapHbIle (YHKIUU: MHOTOYJICH, KOPEHb CTENICHH 71, CTETIEHHAs,

noka3aTenbHas, Jorapumuueckas, TpuroHomerpuueckue ¢yHknuu. CBoiicTBa u
rpaduKu dJIEMEHTapHBIX (QYHKINH.

[IpeoOpazoBanusi TpaduKoB (YHKIHA: TapaJIeIbHBIA MMEPEHOC, PACTHKEHUE (CKATHE)
BJIOJIb OCEH KOOPIMHAT, OTPAXXEHHUE OT OCeW KOOPAMHAT, OT Hayajia KOOpAWHAT, TpaduKu
GYHKIHMI ¢ MOYIISIMH.

Tpuronomerpuueckne  GOpMysibl ~ TPUBEACHUS,  CIOXKEHHUS,  MPeoOpa3oBaHUs
POU3BENIEHUSI B CyMMY, (hOpMyJia BCIIOMOTaTeIbHOTO apryMeHTa.

[IpeoOpa3oBanne BBIpaXEHUH, COAEPXKAIIMX  CTENEHHBbIE, TPUTOHOMETPUYECKHUE,
jgorapumMuyeckue W TOKazaTelbHble (QYHKIMHU. PereHne  COOTBETCTBYIOIIMX
ypaBHEHUI, HEPABEHCTB U UX CHUCTEM.

HenpepriBHOCTh GyHKIMH. [IpOMEXYTKM 3HAKOMOCTOSIHCTBA HEMPEPHIBHONW (DYHKIIHU.
Meto1 HHTEPBAJIOB.

Kommnosunwmst hynknumii. O6paTHas GyHKIIHS.

[onsarue npenena nocienoarenbHOCTH. [loHsATHE TTpeaena GyHKINU B TOUKE.



CyMma 0ecKOHEYHO yOBIBAIOIIECH TreOMETPUUECKON MPOTPECCHUH.

Meton MaTeMaTUYECKON MHIYKIIMH.

[Tonsitue o mpou3BogHOW (GYHKIHMH B TO4uKe. DU3MYECKUN M TE€OMETPUYECKUN CMBICIT
npou3BogHON. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAapHBIX (DYHKIHUH, NpOU3BOIHAS
CIIOKHOM (PYHKITMHU, MPOM3BOJHAs oOpaTHOM (yHKmmu. Vcrmonp3oBaHWe TPOWU3BOIHON
Opyu  ucciepoBaHUM  (QyHKIMH, mnoctpoeHnu rpadukoB. cmonb3oBaHue CBOKHCTB
GYHKIMI Opu peleHuu TEeKCTOBBIX, (PU3UYECKHX U IeOMETpUUYecKUX 3ajad. Pemenue
3aJa4 Ha 9KCTPEMYM, Ha HaXO0XKJICHHE HAaHOOJBIIEr0 U HANMEHBIIETO 3HAUCHHA.

[TonsiTe 00 ONpENENEHHOM HHTErpaje Kak IUIOMIAAU KPHUBOJMHEHHON Tpamenyy.
®opmyna Herorona—IJleii6nuna. IlepsooGpasnas. [IpuiokeHHs — ONPEENEHHOTO
UHTErpana.

BepositHocTh M craTucTHKa.  BpiOopku, coueranus.  bunomwuanbHble
kod(durmentel. bunom Herorona. Tpeyronasuuk [lackans u ero cBoricrTsa.

Omnpenenenne u npumepsl ucnbiTaHuid beprymm. dopmyna uisi BEpOSITHOCTH 4HCIIa
YCIIEXOB B CEpUU HCHbITaHUNW bepHymum. MaremMatnueckoe OXKHIAHWE W JTUCIIEPCHS
4KClla yCIIEXOB B UCIIBITAHUK bepHyu.

OcHOBHbIE IIPUMEpPHI CIyYyalHBIX BEIMYMH. MaTeMaTnyeckoe OXUAAHWE U JUCHEpCUs
CIIy4aiiHOU BEJINYMHBI.

He3zaBucumele ciy4aifHble BETHYUHBI M COOBITHSI.

[IpencraBnenre o 3akoHE OONBIIMX YHMCET MJS TOCIEIOBATEIBHOCTH HE3aBUCHUMBIX
ucnblTaHui. EcTecTBeHHOHayuHble NpPHUMEHEHUS 3akoHa Oonpmmx uucen. OreHka
BEPOATHOCTHBIX XaPAaKTEPUCTUK (MAaTEMATHUECKOTO OXKHUIAHUS, AUCIIEPCHH) CIy4YailHBIX
BEJIMYMH IO CTATUCTUYECKUM JaHHBIM.

[IpencraBiaenne o reoMeTpUYECKOrW BEpOSTHOCTH. PelieHne mpocTedmx MpUKIagHbIX
3a]1a4 Ha FEOMETPUYECKNE BEPOSATHOCTH.

I'eomerpuueckue Gurypsl B IpOCTPAHCTBE U X B3aMMHOE PACIOJI0KEHHE.
Axcuomartuka crepeomerpuu. [lepBbie cnenctBus akcuoM. [locTpoeHust B mpoCcTpaHCTBE.
B3aumHoe pacnosiokeHue NpsIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: NEPECEKAIOIIHECH,
napajyielbHble U CKPEIIMBAIOIIMECS MPSAMBIE, MapauIEIbHOCTh U MEPIEHANKYISIPHOCTD
OpsIMOM M IIJIOCKOCTH, NAapajuIeIbHOCTh M MEPHEHAMKYJISPHOCTh JBYX IIJIOCKOCTEH.
[Ipu3HaKky napayyIeNbHOCTH U MEPIEHAUKYISIPHOCTH MPSAMBIX M TNIOCKOCTEH.
[leprienauKyIsp U HakJIOHHas. TeopeMa O TPEX MePHEHNKYISApax.

JByrpanupiii  yroiyi. JIMHEHHBIA yron JBYTrpaHHOTO Yyrija. MHOTOrpaHHBIE YIJIBL
Brinykiibie MHOTOTpaHHBIE YTJIBL.

BayTpenHue u rpaHuYHbIE TOYKU TPOCTPAHCTBEHHBIX Guryp. [TonsaTus
TFE€OMETPUUYECKOTO TENIA U €T0 IIOBEPXHOCTH.

[ToHsATHS O rEOMETPUUECKOM TEJIE U €ro MOBEPXHOCTU. MHOTOIpaHHUKHU U
MHOTOTPAaHHbIE TOBEPXHOCTH. Bepunuel, rpanu 1 pedbpa MHOTOTPaHHUKOB. BhIyKIbIE
MHororpanHuku. Teopema Diinepa. CeueHnss MHOTOTPaHHMKOB MIIOCKOCTAMU. Pa3BepT
MHOTOTPAaHHBIX MOBEpXHOCTel. [Tupamua u e¢ snementsl. Tetpasap. [lpaBuibHas
nupamua, YcedeHnas nupamuaa. [lpusMa u e€ sneMeHThl. [Ipsamas ¥ HakJIOHHAs
npusMma. [Ipasuisnas npusma. [lapamienenunen. Ky6. [IpaBusibHble MHOTOTpaHHUKH
(TeTpasap, KyO, oKTa’Aap,

nonaexalap, ukocasap). [loctpoenue npaBuIbHBIX MHOTOIPAHHUKOB. JIBOMCTBEHHBIE
NpaBWIbHbIE MHOTOrpaHHUKU. [lomynpaBusibHbIe (apX1UMeT0Bbl) MHOTOTPAaHHHUKH.
Konycsl n nmnunapel. CedyeHus KOHyca M LMIMHApPA IJIOCKOCTBIO, IMapalljIeIbHON
ocHoBanuio. Konyc u munuuap Bpauienus. Konndeckue cedenust (3iuidIc, runepoorna,
napabona). Chepa m map. Ilepeceuenne mapa u 1ockoctd. Kacanuwe cdepsl u
I0CKOCTH. OMOpPHBIE MIOCKOCTU MPOCTPAHCTBEHHBIX QUTYD.

H3mepenne reoMeTpu4ecKuX BeJTUYHH.

Paccrostnue mexay 1Byms Toukamu. PaBeHcTBo u mogo6ue ¢uryp. Paccrosnue ot
TOUYKH J10 (PUTYpHI (B YACTHOCTH, OT TOUKH JIO MPSMOM, OT TOUKH JI0 MJIOCKOCTH).
PaccrosHue Mexy purypamu (B 4aCTHOCTH, MEXY IPSAMBIMU, MEXKAY MPSAMON U
IJIOCKOCTBIO, MEX]TY TIIOCKOCTSAMHU). YTIIbI: YTOJl MEX]TY IIIOCKOCTSAMH, YTOJl MEXTY
IPSIMBIMH, YTOJI MEKIY MPSAMOU U INIOCKOCTBIO.



[MonsiTne 06beMa Tenna. OOBEMBI IMITMHAPA U IPU3MbL, KOHYCa M TUPAMHUIBI, IIAPA.
OG6bEMBI IOI06HBIX GUTYD.

[TonsiTue nomaan noBepxHOCTH. [1nomany noBepXHOCTE MHOTOTPAaHHUKOB,
[WIMHIPOB, KOHYCOB. [lmomans cdepsl.

IIpeoopa3zoBanus. Cummerpus. [lapamiensHoe npoektupoBanue. OpToroHaaIbLHOE
npoekTupoBanue. LleHTpanbHOe NpoeKkTupoBaHue (IEPCHIEKTUBRA).

JBmwxkenus. O0mue CBOMCTBA ABMKEHUN. BUIbI NBIKEHMIA: TapauIeIbHBINA IEPEHOC,
CUMMETPUU OTHOCUTEIBLHO TOYKH, MPSMOM U TNIOCKOCTH, TOBOPOT.

O61ee noHATHE 0 CUMMETpUU HUTYpP. DIEMEHTHl CHMMETPUU MPABUIIbHBIX TUPAMU]T U
MPaBWIBHBIX TIPU3M, IPABUIIBHBIX MHOTOTPAHHUKOB, Cephl U MIapa, MITHHAPOB U
KOHYCOB BpalllCHHUS.

I'omoTtetus u mpeoOpa3oBaHus MOAOOMUS.

KoopaunaTtbl 1 BeKTOpPBI. JleKkapTOBBI KOOPJIMHATHI B IpOCTpaHcTBE. Dopmyna
pacCTOSIHUS MEXIY ABYMs ToukaMu. KoopAMHATEI cepeInHbI OTpe3ka. 3amaHus Guryp
ypaBHEHUSMU. Y paBHEHUS c(hephl U TNIOCKOCTH.

BekTopsl.

Mopyns BekTopa. PaBeHcTBO BekTOpOB. Cll0KEHNE BEKTOPOB U YMHOXKEHHUE

BeKkTOpa Ha ynciio. KomnHeapHble 1 KOMIUIaHApHBIE BEKTOPHI. PasznoxkeHne BeKTopa Ha
IJIOCKOCTH T10 ABYM HEKOJUIMHEAPHBIM BEKTOpaM. Pa3nokeHne BEKTOpa B MPOCTPAHCTBE
II0 TPEM HEKOMILIAaHAPHEIM BekTopaM. KoopauHaTel BekTopa. YToa MexIy BEKTOPaMU.
CkansipHO€ MPOU3BEICHUE BEKTOPOB.

3. TemaTuyeckoe MIAHMPOBAHUE

Mopayab «Anredpa u Ha4yaja MATEMATHYECKOI0 AHATH32»
3 yaca B HejeJ110, Bcero 102 yacos

Nen/m | Tema | Koa-Bo yacon
10 kace
1. Anrebpa 7-9 (moBTOpEeHHE) 4
2. CreneHs C IEHCTBUTENIBHBIM MIOKA3aTEIEM 14
3. CreneHHasi yHKIUS 17
4. ITokazarenpHast QyHKIHS 11
5. Jlorapudmuueckast GyHKIUS 20
6. Tpuronomerpuueckue GopmyIbl 22
7. TpuroHoMeTprudecKue ypaBHEHUS 21
8. JemumocTh uncen 9
9. MHorousensl. AnreOpandeckie ypaBHEHUs 16
10. Hexkotopsle cBeleHNs U3 IUTAHUMETPUU 12
11. Benenune 3
12. [TapaienbHOCTh NPSIMBIX U IJIOCKOCTEH 15
13 IlepnieH IUKYJISIPHOCTD NPSIMBIX U INIOCKOCTEN 16
14 MHororpaHHuKu 15
15 IToBTOpEeHne 12
16 Hrorosasi padora B paMKax NpOMe;KyTOYHOMH 1

aTTecTaluu

Hroro 102
11 knace
1. IToBTOpenue kypca anreOps! ¥ Havad aHanuza 10 kiacca 1
2. Tpuronomerpuueckue GyHKIUU 18
3 [Ipon3BoHAs ¥ €€ TEOMETPUUECKUH CMBICIT 21
4 [IpumeHneHnre TPOU3BOAHON K MCCIACAOBAHHIO (DYHKITH 18
5. [TepBooOpasHast u HHTETpa 16




6. Komb6unaropuka 10
7. DJIEMEHTHI TEOPUU BEPOSITHOCTH 10
8. KommiekcHbie yucna 13
9. YpaBHEHHUsI U HEPABEHCTBA C IBYMsI [IEPEMEHHBIMU 11
10 BekTopsl B mpocTpaHCTBE 6
11 Meroa KOOpAMHAT B IPOCTPAHCTBE 16
12 Hunuuap, KoHyC, map 16
13 OO6BEMEBI TEN 19
14 IToBTOpEeHne
HtoroBoe moBTOpeHHE Kypca anreOpsl U 8
10. Hayal MaTeMaTHYECKOrO aHAIH3a
1. Hrorosasi padora B paMKax NpoMe;KyTOYHOMH 1
aTTecTaluu
12 OO11ee KOJIMYECTBO YaCOB 204
NTOI'O 408
10 kaacc Moayab «I'eomeTpusi»
2 yaca B HeeJII0, Bcero 68
4acoB
Ne ypoka | CopepxxaHue ydeOHOro MmarepuaJia Koa-
BO
yaco
B
Hexortopsle cBegeHust U3 IVIAHUMETPUHU 12
1 VYTabl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTHIO 4
4
5 Pemenue TpeyroibHUKOB 4
8
9-10 Teopembr Menenas u UeBbl 2
11-12 Dnunc, runepbosia 1 napadoia 2
BBenenue 3
13 [Ipenmet ctepeoMeTpru. AKCHOMBI CTEPEOMETPHUH. 1
14-15 Hexotopsle ciiencTBus U3 akCuoM 2
I'nasa 1. Ilapa/iieJIbHOCTD NPSIMBIX M IVIOCKOCTEH 16
16-19 [TapaniaenbHOCTh NPAMBIX, IPSIMOU U TUIOCKOCTH 4
20-22 B3anMHOE pacnoioKeHUe NPsSIMBIX B IPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMU 3
23 B3aumHoe pacnosnoxeHue NpsSMbIX B IPOCTPAHCTBE. YTOJI MEXAY NPSIMbIMU 1
KonTpoabnass padora Nel mno Tteme «IlapauielbHOCTh NPAMBIX
II0CKOCTeD (20 MUH)
24-25 [TapannenbHOCTh MITOCKOCTEM 2
26-29 TeTtpasap u napasienenumnes 4
30 KonTpoabnast padora Ne 2 no teme «IlapanieJbHocTh NPAMBIX U 1
IVIOCKOCTE»
31 3ayer Ne 1 mo Teme «IlapajieibHOCTD NPSIMBIX M IJIOCKOCTEH) 1
I'imaBa I1. IlepneHauKYJISAPHOCTL NPSAMBIX H INIOCKOCTEH 17
32-36 [leprieH MKy IPHOCTD NPSAMOM U IIJIOCKOCTH 5
37-42 [leprieHANKYISIp M HAKJIOHHBIE. YTOJI MEXIY IPSIMOH U IIIOCKOCTHIO 6
43-46 JIByrpannsiii yrou. [leprnieHauKyaIsipHOCTb IITIOCKOCTEMN 4
47 KontpoabsHas paGora Ne 3 no teme «IlepneHIuKyJIsIpHOCTb NPSAMBIX 1 | 1
MJIOCKOCTe»
48 3a4ger Ne 2 o Tteme «llepneHIUKYJIAPHOCTD NPSAIMBIX H IVIOCKOCTEN» 1
I'nasa I1I. MHororpanHuKu 14




49-51 ITonsiTne MHOTOrpanHuka. Ilpuzma 3
52-55 [Tupamuna 4
56-60 [IpaBuiibHBIE MHOTOTPAHHUKH 5
61 KonTpoasnast pabora Ne 4 no reme « MHOrorpaHHMKID) 1




62 3auver Ne 3 mo teme « M HOrOrpaHHUKN 1
IloBTOpEHue 6
63-64 Pemenue 3anau no teme «llapannenbHOCTb NPSAMBIX U IJIOCKOCTEN» 2
65-66 Pemenne 3amau no teme «llepneHIuKyIsIpHOCTD MPSIMBIX U IIIOCKOCTEN 2
67 Pemienue 3a1a4 no reme « MHOTOrpaHHUKI 1
68 Hrorosasi pabora B paMKax NPOMe;KYTOYHOH aTTeCTAlUHN 1
11 xmacc Mopayns  «l'eometpusi»
11 kaacc Moayab «I'eomeTpus
2 yaca B HeJeJI0, Bcero 68 yacos
Ne ypoka | Copep:kaHue y4eOHOro MaTepuaJia Koa-
BO
yaco
B
I'nasa 1. BekTopsl B npocTpancTBe 6
1 [lonsiTHe BEKTOpa B IPOCTPAHCTBE. 1
2-3 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha YUCIIO. 2
4-5 KomrmnanapHbie BEKTOPBI. 2
6 3ayer Ne 1 mo teme ""BekTopsl B npocTtpancrse" 1
I'naBa 2. MeTo KOOPAUHAT B IPOCTPAHCTBE 15
7-12 KoopauHaTsl TOUKH U KOOPAMHATHI BEKTOpa 6
13-19 CxalnspHoe NMPOU3BEICHUE BEKTOPOB 7
20 3aver Ne 2 mo Teme '""MeToa KOOpAUHAT B IpocTpaHcTBe' 1
21 KonTtpoJubnas pabora Ne 1 "Mertoa koopauHaT B npocTpaHcTse' 1
I'nasa 3. llnaunap, Konyc, map 16
22-24 Hwmnaap 3
25-28 Konyc 4
29-35 Coepa 7
36 3auer Ne 3 o reme "Hununap, konyc, map" 1
37 Kounrpoabnas padora Ne 2 "Huannap, konyc, map" 1
I'naBa 4. O0beMbI Te1 17
38-40 O06bemM NpsIMOYTOJILHOTO MapajuieJenunesa 3
41-42 O0BeM TPSIMOI MPU3MBI U TUITUHAPA 2
43-47 O0beM HaKJIOHHOW MPU3MBbI, TUPAMUIbl U KOHyCa 5
48-52 O06bem 1rapa 1 miomaasb chepsl 5
53 3auver Ne 4 mo Teme "O0bembl Te1" 1
54 Kontpoabsnas padora Ne 3 Oobembl Tea" 1
55-67 3aK/II049NTe/ILHOE IOBTOPEHHE NPH MOAT0TOBKE K HTOI0BOIi aTTecTAIMI 13
10 reoMeTpHu.
68
HNTorosasi pabora B paMKax NpoMe:KyTO4YHOM aTTecTaluu 1
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