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I[Inanupyembl pe3yabTaThl 0CBOEHHA Y4eOHOro npeamera «MartemaTuka»

JINYHOCTHBIE Pe3yJIbTAThI:
Y eévinycknuka oyoym cgpopmuposanui:

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU U OOILIECTBEHHOM
MPaKTUKH; KPUTUYHOCTh MBIIIUICHUSI, YMEHUE PACIIO3HABATh JIOTHUECKH HEKOPPEKTHbBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

- OCHOBBI CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU C OOIIEYEIIOBEUYECCKUMU
IIEHHOCTSIMU U UJealaMH TPaXKTaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEIBHOCTH;

- TOTOBHOCTh ¥ CIOCOOHOCTH BECTH Auanor ¢ ApyruMu JroAbMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAaHUs, HAXOJUTb 06]]_[1/16 e 1 COTpyaAHHU4aTh JJIA UX JOCTUKCHUS,

- HAaBbIKM COTPYAHHUYICCTBA CO CBEPCTHUKAMHU, JETbMU MJIAJUICTO BO3pacTa, B3pOCJIbIMU B
O6paSOBaTeJIBHOI>'I, 06I_HeCTBeHHO HOH63HOﬁ, yqe6H0-HCCHCHOBaTCHBCKOﬁ, HpO@KTHOﬁ " Ipyrux
Buaax ACATCIbHOCTH.

Buinycknuk nonyuum 603moixncHocms 01a hopmuposanus:

- TOTOBHOCTHU U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, HA MPOTSHKEHUU
BCEH )KM3HU; CO3HATEIHLHOT'O OTHOIICHHSI K HEIIPEPHIBHOMY 00Pa30BaHHIO KaK YCIIOBHUIO
yCIeHoM npodeccuoHalbHON 1 00IIECTBEHHOM JAesITebHOCTH;

- 3CTETUYECKOT0 OTHOIIEHUS K MUPY, BKJIIOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

- OCO3HAHHOTO BBIOOpa OyayIIei mpodeccuu U BOZMOKHOCTEH peaan3anui COOCTBEHHBIX
JKHU3HCHHBIX ITIJIAHOB; OTHOLICHUS K HpO(l)GCCHOHaHBHOﬁ ACATCIIBHOCTH KaK BO3MOXHOCTHU
y4acTHs B PELIEHUH JINYHBIX, OOIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIEHAI[MOHAIBHBIX
npooiieM.

MeTanpeaMeTHbIe pe3yJbTaThI:
Pezynamuenvie ynueepcanvhole yueonvle 0eiicmeus
Buinycknuk nayyumca:

- CaMOCTOATCIIbHO OMMPEACIIATE LUCIIN ACATCIIBHOCTU U COCTABJIATE IJIAHBI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBIIATH, KOHTPOJIIMPOBATD U KOPPECKTUPOBATH ACATCIBHOCTD,

- BIaICHUIO HaBbIKaMH IMO3HaBaTeIbHOM pe(l)J'IGKCI/II/I KaK OCO3HAaHUS COBCPIIACMBIX HeﬁCTBHﬁ u
MBICJIMTCJIIBHBIX ITPOLECCOB, UX PEIYJIIBTATOB U OCHOB&HI/II71, T'paHHUIl CBOCTO 3HAHWA U HE3HAHUA,
HOBBIX ITO3HABATCJIbHBIX 3a/1a4 U CPCACTB UX JOCTHUIKCHUA.

Bbmycmum noJiyuum 603MO)NCHOCHb HAYUUMDbCA?>

- UCII0JIB30BAaTh BC€ BO3MOXKHBIC PECYPCHI IJId JOCTUKCHHSA IOCTAaBJICHHBIX HCJ’ICIZ " pajin3anuun
IJIaHOB ACATCIBbHOCTH, BBI6I/IpaTL YCHCHUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAlIUAX

- MCIIOJIb30BAaTh Cpe/IcTBa HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT)
B PEIICHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3aIlMOHHBIX 33j[a4y C COOII0IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI, peCypcocOepekeH s, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- CaMOCTOSATEIbHO OLIEHUBATh U IIPUHUMATh PELIEHUS, OIPEIEIAIOIINE CTPATETHUIO TIOBEICHMUS, C
Y4E€TOM I'PAKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEM.



Ilo3nasamenvhole ynusepcaivrwle yueonwle Oeiicmeus
Buvinycknuk nayuumca:

- CaMOCTOSTENbHON MH(POPMAIIMOHHO-TIO3HABATEILHOM e TEIbHOCTH, BIIaIETh HABbIKAMU
MOJy4YEeHHUsI He0OX0IMMON MHPOPMALINU, OPUEHTUPOBATHCS B PA3INYHBIX UCTOUHUKAX
uH(pOpMali1, KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HH(POPMALIUIO, TTOTyYaeMYIO U3
pa3IMYHbIX UCTOYHUKOB,

- BJIaICTh HaBBIKaMH HO3HaBaT€JIBHOI\/JI, y‘{e6HO-I/ICCHCIIOBaT€JIBCKOI7[ u HpOCKTHOﬁ JACATCIIBHOCTH,
HaBbIKaMHU paspCIICHUA HpO6J'IeM; CaMOCTOATCIbHOMY ITOUCKY MECTOAOB PEIICHUA ITPAKTHUICCKUX
3aia4, MIPUMCHCHUIO PA3JIMIHBIX MCTOA0B ITO3HAHMA.

Bbmycmmx ROJIy4um 603MOHCHOCIMb HAYUUMbCA .
- IpOBOOUTD KJ'IaCCI/I(bI/IKaL[I/II/I, JIOTHYECKHUEC O6OCHOBaHI/I5{, J0Ka3aTcJIbCTBA,

- IPUMCHATH MHAYKTHUBHBIC U ACAYKTHBHBIC CIIOCOOBI paCCY)KIICHPIfI, BUACTH pa3JIMYHBIC
CTpAaTCruu pCUICHUS 3aaa4;

- OBJIaACTh OCHOBHBIMHU crocodamu MMpCACTABJICHUA U aHaJIM3a CTATUCTUYCCKUX NAaHHBIX,
HaJIM4ue HpeI[CTaBJIGHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMEPHOCTAX B pCAJIbHOM MUPE U O PA3JIMIHBIX
crocobax ux H3YUYCHU:, O BCPOATHOCTHBIX MOJCIIIX.

Kommynuxamuenwle ynusepcaivHbie yueoHvle 0eiicmeus
Buinycknuk naywumcesa:

- IPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B ITPOLIECCE COBMECTHOM J1€ATEIbHOCTH,
YYUTBIBATh MMO3UIMH JPYTUX YYACTHUKOB JAEATEIBHOCTH, 3)(HEKTUBHO pa3peraTts KOH(PIUKTHL;

- BJIAACTD A3BIKOBBIMU CPCACTBAMU - YMCHHIO ACHO, JIOTUYHO X TOYHO U3JIaraTb CBOIO TOUKY
3pCHUs, UCTI0JIB30BATh a/ICKBATHLIC A3BIKOBLIC CPCACTBA.

BblnyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

- KOHTPOJIMPOBATh, OCYIIECTBIATH KOPPEKIIUIO, OLIEHUBATh AEHCTBUS MMApTHEPA, C JOCTATOYHOMN
ITOJTHOTOW Y TOYHOCTBIO BBIPAXaTh CBOU MBICIIH.

IIpeaMeTHbIe pe3ybTAaThl OCBOCHHS KypCca MaTEeMAaTUKHU Ha yrIIyOJI€HHOM YPOBHE
OPUEHTUPOBAHBI JIsl YCTIEIIHOTO MPOI0JKEHUST 00pa30BaHUEM IO CIEIUATBLHOCTSM C
HpI/IKJ'IaI[HBIM HUCITIOJIB30OBAHUEM MATECMATUKU U IJIA O6CCHC‘ICHI/I$I yCHeHIHOFO HpOI[OJ'DKeHI/ISI
00pa30BaHus MO CHENHATBLHOCTSIM, CBI3aHHBIM C OCYIIIECTBICHUEM HAYYHOU U
MCCJIEI0BATENIbCKOM JIEATETbHOCTH B 00JIACTH MAaTEMaTHUKH M CMEKHBIX HaYK.

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

DJiIeMeHThbI TEOPHH MHOKECTB M MATEMATHYECKOH JOTHKH

Buvinycknuk nayuumca:

e CB0GOHO ONIEPHPOBATH MOHSATHSIMH: MHOXKECTBO, ITyCTOE, KOHEUHOE 1 GECKOHEUHOE
MHO>KECTBA, JIEMEHT MHOKECTBA, TTOJIMHOKECTBO, epeceueHrne, 00beIMHEHUE U
Pa3HOCTh MHOXECTB;

e IMPHUMCHATH YUCJIOBBIC MHOXXECTBA HA KOOp}IHHaTHOfI HpSIMOI\/’IZ OTPE30K, UHTCPBAJ,
IMMOJIYUHTCPBAJI, IPOMECIKYTOK C BBIKOJIOTOM TO"IKOI\/'I, rpa(bnquKoe MNpeaACTaBJICHUC
MHOXXECTB Ha KOOp)IHHﬁTHOﬁ ITJIOCKOCTH,



e MPOBCPATH NPHUHAIIIC)KHOCTD 3JICMCHTA MHOKCCTBY,

e HAXOJUTh NEpPECEUCHUE U 0ObETMHEHHE MHOXKECTB, B TOM YHCIIE MTPEACTABICHHBIX
rpaduyecky Ha YMUCIOBOM MPAMOM U Ha KOOPAMHATHOM IJIOCKOCTH;

e 3aJaBaTh MHOKECTBA IIEPEUYUCIICHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM; OIIEPUPOBATH
HNOHATHAMM: YTBEPKIACHHUE, OTPULIAHUE YTBEPKICHUS, HICTUHHBIC U JIOKHBIC
YTBEP)KICHHSI, IPUYHHA, CJIEICTBUE, YACTHBIN CITydail 001Iero yTBepKIeHus,
KOHTPIPUMED; IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS A1 000CHOBAHUS HCTUHHOCTH
YTBEPKICHUM.

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbBCA:
e Onepuposamv nouamuem onpeoeyeHusi, OCHOBHbIMU BUOAMU ONPeOeNeHUll U MmeopeMm,
e NOHUMAMb CYMb KOCBEHHO20 O0KA3AMeNbCMEd
e 0Onepuposamv NOHAMUAMU CYEMHO20 U HECUEMHO20 MHOIHCECMEBA,

*  NPUMEHAMb MemoO MAMEMAMUYECKOU UHOVKYUU OJis NPOBEOEHUs. PACCYHCOCHUU U
00KA3amMenbCme npu peuleHul 3a0au.

B noBcenHeBHOI KU3HM U NIPU U3YYEHUH IPYTUX NPeIMeTOB
Buinycknuk nayuumcesa:

e Hcnonp30BaTh YHCIIOBBIE MHOXKECTBA Ha KOOpI[PIH&THOﬁ HpHMOﬁ H Ha KOOp,Z[PIH&THOfI
IIJIOCKOCTHU AJid OIMUCAaHUA PCAIbHBIX ITPOUCCCOB U $IBJI€HI/II7I;

e MPOBOAWTH AOKA3ATCIBHBIC PACCYKACHUA B CUTyallUAX HOBCCZIHGBHOﬁ JKU3HU, IPpU
peHiCHUU 3a4a4 U3 APYTUuX NpeaAMCTOB.

' 31eck U Janee — 3HATh ONpeIeTICHUE TOHATHS, 3HaTh U YMETh JIOKa3bIBaTh CBOMCTBA

(Tpu3HAKH, €CIIM OHU €CTh) MOHATHUS, XapaKTEPU30BaTh CBSI3U C IPYTHUMH MOHATHSIMU,
HpeI[CTaBJ'ISISI OJJHO ITOHATHUEC KaK 4acCTh ILICJIOCTHOI'O KOMIIJICKCA, UCITOJIB30BaTh ITIOHATUE U €TI0
CBOICTBa MMPU MPOBEACHUU PACCYKJICHUH, T0KA3aTeIbCTB, PEIICHUN 33]1a4.

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

o Ucnonvzosams meopemuro-mMHONCECMBEHHDI A3bIK U A3bIK T02UKU 015
ONUCAHUSL PEATLHBIX NPOYECCO8 U SIGNEHU, NPU PeuleHUul 3a0ay Opyaux
VUeOHbIX NPeOMemos.

Yucjaa ¥ BLIpAKEHUSA

Bbmycmmk Hayuumca:

e (CB00OAHO OMEPUPOBATH MOHATUSMHU: HATYPAILHOE YHCIIO, MHOXKECTBO HATYPATbHBIX
YHUCe, 1IEeJT0€ YUCII0, MHOYKECTBO IIENIBIX YUCEeI, OOBIKHOBEHHAsI Ip00b, eCATUIHAS
Ipo0Ob, CMEIIAHHOE YUCIIO0, PAllMOHAIEHOE YUCIIO, MHOXKECTBO PAlIMOHAIBHBIX YHCE,
HUPPAMOHATIEHOE YHCIIO, KOPEHb CTETICHH N, ICUCTBUTEIHHOE YUCII0, MHOKECTBO
NENCTBUTENBHBIX YHCET, TEOMETPHUECKas MHTEPIIPETAIHS HATYPaTbHBIX, IEbIX,
paIrMOHATBHBIX, TEUCTBUTEIIHHBIX YHCEIT;

e IIOHMMATh U OOBSACHSITH pa3HuIly MCKIOY MO3UIIMOHHOM U HEMO3UIIMOHHOM CHCTEMaMH
3aIllMCH YHUCCII,

e TIEPEBOJUTH YMCJIA U3 OJHOW CHCTEMBI 3alUCH (CUCTEMBI CUUCIIEHHUS) B IPYTYIO;

e JIOKa3bIBATh U UCIIOJIB30BATh NPHU3HAKHU JACIUMOCTHU, CYMMBI U IPOU3BCACHUS IIPU
BBITTOJTHEHUH BEIYHUCIICHUN B PEIICHUY 3a/1a4,



e BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YHCET C 3aJaHHON
TOYHOCTBIO;

e CpaBHHUBATb ,HGfICTBPITCJII)HBIC JucClia pasHbIMU CHOCO6aMI/I;

e  YIOPSAIOYUBATH YKCIIA, 3AMMMCAHHEIC B BHJIC OOBIKHOBEHHOW U IECATUYHOMN ApoOH, Ynca,
3aIllMCaHHBIC C MCITOJIb30BaHHEM apu(METHYECKOTO KBaJJPaTHOTO KOPHS, KOPHEH CTENECHH
0oJIbIIIEe BTOPOH;

o Haxoauts HO/] u HOK pa3ubiMu cioco0amMu ¥ MCTOIB30BATh MX MPHU PEIICHUH 3a/1a4;

e  BBINOJIHAThH BBIYMCICHUS U IPEOOpa30BaHMsl BEIPAXKEHUH, COJlepKaIluX JeHCTBUTEIbHbIC
4KCJIa, B TOM YKCJIE KOPHU HAaTypajIbHbIX CTEIICHEH;

e  BBIIOJHATH CTAHAAPTHBIC TOXKACCTBCHHBLIC HpGOGp%OBaHI/IH TPUTOHOMCTPUUCCKHX,
J'IOl"apI/I(bMI/ILIeCKI/IX, CTCIICHHBIX, UPPALMOHAJIbHBIX Bpra)KeHHfI.

Bbmycmum noJiyuum 603MOINCHOCHb HAYUUMDbCA?
e (C800600HO onepupoeanib YucCji06blMu MHOMNCECMBAMU NPU PEUUEHUU 361061‘!,'
® JNOHUMAanb NpUHUHsvlL U OCHOBHbBLE uoeu pacuiuperusl 4ucCjilioeoblx MHOIIHcCeCmMs,

e 81a0€Nb OCHOBHBIMU NOHAMUIMU MEOPUU OCAUMOCTIU NPU PEUEHUU CIAHOAPIHbIX
3a0ay;

e umemsv bazosvle npedcmaeﬂeHuﬂ 0 MHOJICecmee KOMNiI€eKCHbIX Yuce,

e CB0DOOHO BLINOIHAMb MOANCOECHBEHHbIE NPEOOPAZ0BAHUS MPUSOHOMEMPUYECKUX,
J102apU@PMUUEcKux, CmenenHblx GblpadCeHull,

e g1ademv ghopmynoi bunoma Hvtomona;

o NpUMEHAMb NPU peueHul 3a0ay meopemy o JurelHom npeocmasienuu HO/,
Kumaiickyro meopemy 06 ocmamxax, Manyio meopemy @epma;

o NPUMEHIMb NPU PEUUEHUU 3A0aY MeOPEeMUKO-YUCT06ble DYHKYUL: YUCTO U CYMMA
Odenumernet, hyHKyuro Jinepa,

*  NpUMEHAMb NPU peuleHuY 3a0ay yentvle Opoou, MHO20UIEHbl C OeUCMEUMENbHbIMU U
yenvimu Kosghguyuenmamu;

e 81A0EMb NOHAMUAMU. NPUBOOUMbBLE U HENPUBOOUMbBLE MHOSOYLEHbL, NPUMEHIMb UX NPU
peuieHuu 3a0ay,

o npumensams npu pewenuu 3a0ay OCHo8HYI0 meopemy aneedpwvl; npocmetiviue GyHKYuu
KOMNIEKCHOU NepeMeHHOl KaK 2eomMempuyiecKkue npeoopazosanus.

B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NpPeIMETOB
Buvinycknuk nayuumca:

e BrinonHATH U 00BACHATH PE3ybTAaThl CPABHEHUS PE3YJIbTATOB BHIUHUCICHUM NPU
pELICHUH MPAKTUYECKUX 3a/1a4, B TOM YHUCIIe MPUOIMKEHHBIX BHIUMCIEHUH, HCTIOIb3Ys
pa3HbIe CIIOCOOBI CPABHEHMI;

e 3alMUCbIBATh, CPABHUBATH, OKPYTJIATH YUCJIOBBIC TaAHHBIC,
e HCHOJIb30BAaTh PCAJIbHLIC BCJIIMYNHBI B Pa3HbIX CUCTEMAX U3MCPCHUA,

e  COCTaBJIATH U OLIEHUBAThH PA3HBIMU CIIOCOOAMH YHCIIOBBIE BHIPAXKEHUS IIPU PEIICHUU
MPaKTUYECKHX 3aja4 U 3a7a4 U3 JPYTUx y4eOHbIX MPEeIMETOB.



YpaBHeHHS M HEPABEHCTBA

Buvinycknuk nayuumcsa:

CBO60I[HO OIICPHUPOBATH NIOHATUAMU: YPABHCHUC, HCPABECHCTBO, PABHOCUJIBHBIC
YpaBHCHUA U HCPABCHCTBA,; YPABHCHUC, ABJIAIOIICECCA CIICACTBUCM APYTOTO YPABHCHUA,
YpaBHCHU:A, PABHOCHUJIBHBIC HA MHOXKECTBC, paBHOCHUJIbHBIC npeo6pa30BaHI/I>1 ypaBHeHPIfI;

pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPBIE
ypaBHEHHS TPEThEil U 4eTBEPTOM cTeneHel, [poOHO-palMoOHabHBIC  HPPAlMOHATIBHBIC;

OBJIaACTh OCHOBHBIMHU THIIAMH I1OKA3aTCIbHBIX, J'IOl"apI/I(l)MI/I‘leCKI/IX, HppalMOHAJIbHBIX,
CTCIICHHBIX ypaBHeHI/If/’I N HCPABCHCTB U CTaHAAPTHBIMH MCTOAAMU HUX pemeHHﬁ n
IMPUMCEHATH UX IIPU PCIICHUU 3a1a4;

IIPUMEHATH TeopeMy be3y K pelIeHnI0 ypaBHEHUH;
IPUMEHSTh TeopeMy Buera juis perieHns HEeKOTOPbIX YpaBHEHHUM CTENEHU BBILIE BTOPOI;

IMOHUMATb CMBICJI TCOPEM O PABHOCUJIBHBIX U HEPABHOCUJIBHBIX Hp606pa3OBaHI/I$IX
ypaBHeHI/Iﬁ " YMCTb UX NOKAa3bIBATh;

BJIa/IETh METOJJaMU PELIEHMs YpaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH
METOJ1 peleHHUsI U 0OOCHOBBIBATh CBOM BBIOOP; UCIOIB30BAaTh METO]I MHTEPBAJIOB IS
pELIeHNs HEPABEHCTB, B TOM YHUCIIE JPOOHO-PALIMOHAIBHBIX U BKIIIOYAIOIIUX B CE0sI
UPPALMOHAIILHBIC BBIPAKEHUS,

pemiaTte anredpanveckie ypaBHEHHs 1 HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpandeckuM u rpa@uueckuM METOIaMu; BIaIeTh Pa3HBIMUA METOIaMHU
JI0KA3aTeJIbCTBA HEPABEHCTB; PEIIATh YPABHEHHUS B LIEJIbIX YHUCIIAX;

I/1306pa)KaTI> Ha INIOCKOCTHU MHOKCCTBA, 3a/1aBACMbIC YPABHCHUAMU, HCPABCHCTBAMU U UX
CHUCTCEMAaMU,

CBOOOJTHO MCIOJIb30BaTh TOXK/IECTBEHHBIE IPE0OPa30BaHUs MPH PEILICHUH YpaBHEHUN U
CHUCTEM YpaBHEHUH.

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

Cs0600H0 onpedensams mun u blOUPaAMb MeMOO peuleHusi NOKA3ameabHbIX U
J102apu@dMUUecKux ypagHeHull U HepaseHcms, UppPayUOHAIbHbIX YPAGHEHULL U
HepageHCcma, mpuecoHOMempUYecKUX YpaeHeHUll U HepageHCma, Ux CUCmem,

€680000HO pewiams cucmembl TUHEUHbIX YPAGHEHUU,
peuiams 0OCHO8Hble MUNbl YPAGHEHUU U HEPABEHCME ¢ NAPAMEMpPaMU,

npUMeHAmMb npu pewenuu 3aday nepasencmea Kowu - Bynaxoeckozo, bepnynnu.

B noBcetHeBHOM KU3HM M TIPH U3YYCHHUH APYTHX NPeIMETOB

Bbmycmum Hayuumcs:

CocTaBisTh U peuaTh ypaBHEHHS, HEPABEHCTBA, UX CHCTEMBI IIPU PELICHUH 3a/1a4 U3
JPYTruX y4eOHBIX IPEIMETOB;

BBITNOJHATH OLEHKY MPaBIONOA00MS pe3yIbTaToOB, MOIyYaeMbIX PU PEIICHUN
pa3IMYHbIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM, IIPU PELIEHUH 3a4a4 U3 APYTUX
y4eOHBIX TPEIMETOB;

COCTaBJISITh M pellaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMy MU PEelIeHUH 3a1a4 U3
JPYTUX y4eOHBIX IPEIMETOB;



COCTaBJISITh YPABHEHHE, HEPABEHCTBO UJIU UX CUCTEMY, OMUCHIBAIOLINE PEAIbHYIO
CUTYaIMIO WM MPUKJIAJHYIO 3a7ja4y, UHTEPIPETUPOBAThH NOJyYEeHHBIE PE3YIbTaThI;

HCIIONIb30BATh IPOrPaMMHBIE CPEACTBA IIPH PEIICHUH OTAEIBHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB.

DYHKIUHA

Boinycknuk nayuumes:

Brnaners moHATHSIMHU: 3aBUCUMOCTD BEJTUYWH, (PYHKIUS, apTyMEHT U 3Ha4eHHEe (PyHKIIUH,
00J1acTh ONpeeneHusl U MHOXKECTBO 3HaUYeHUH (DyHKIMHU, rpaduK 3aBUCUMOCTH, rpaduk
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHHE HA YUCIIOBOM
IPOMEXKYTKEe, yObIBaHUE HA YUCIOBOM IIPOMEXKYTKE, HauOOJIbIllee U HaUMEHbLIIee
3HaYeHUs (PYHKIMU Ha YUCIOBOM IPOMEXKYTKE; IIEPUOIHUECKas PYHKIUS, IEPUOI,
YyeTHas U HeueTHas! (PyHKIUHU;yMEeTh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

BJIAJICTh MMOHATUEM: CTENICHHAsl (YHKLHUSA; CTPOUTh €€ rpaduK U yMETb IPUMEHSTh
CBOWCTBA CTENICHHOHN (PYHKIIMU MPH PEIICHUH 331a9;

BJIAJICTh MMOHATUSAMU: ITOKA3aTeNIbHAs (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX rpaduku 1
YMETh IPUMEHSTH CBOMCTBA IMMOKA3aTEIbHON (DYHKIIMK NIPU PELICHUH 3a/1a4;

BJIAJICTh MOHATHEM: JorapupMudeckas GyHKIHUS; CTPOUTH €€ rpaduK U yMETh
MPUMEHSTh CBOMCTBA JIoTapru(pMUUecKoi (QYHKIIUH MPU PELICHUH 33/1a4;

BJIAJICTh MMOHATHEM: TPUTOHOMETPHUECKUE (PYHKIMH; CTPOUTH UX I'padUKU U YMETh
NPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKUX (DYHKIIMIA TPU PELICHNH 33/1a4;

BJIAJICTh MMOHATHEM: 00paTHas (YHKLMS; IPUMEHATh 3TO OHATHE MIPU PELICHUH 3a/1a4;
OPUMEHSTH MIPU PELICHUH 3ajiay CBOMCTBA (DYHKIHM: YETHOCTh, OrPaHUYEHHOCTb;
NPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanus rpadukoB QyHKINIT;

BJIAACTDH IMOHATHUAMM . YHUCIOBBIC ITOCIICA0OBATCIBHOCTH, apI/I(i)MeTI/I‘IGCKaﬂ u
TCOMETPpHUYICCKA ITPOTPECCHUHU;

MPUMEHSITh [P PEICHNUH 33]1a4 CBOMCTBA U MPU3HAKU apU(PMETUUECKON U
T€OMETPUYECKOU MTPOTPECCUN.

Bbmycmmx noayuum 603MONHCHOCHb HAYUUMbCA:

Bnaoemwv nousmuem. acumnmoma, ymembv €20 NPpUMeHAms npu peuleHuu 361()61'{,'

NPUMEHAMb Memoobl peulenuss npoCcmetuux ougphgpepenyuanbHblX ypasHeHul nepeoco u
8MOP0O20 NOPAOKOS.

B noBceqHeBHOM KU3HHM U NIPU M3YYEHUH APYTUX Y4eOHBIX PEAMETOB

Bbmycmum Haysumcs:

OTIpeNeNATh 1O rpadrKaM U UCIIONIb30BaTh Ul peIIeHHs MTPUKIIAJAHBIX 33/1a4 CBOICTBA
peasIbHBIX MPOLECCOB U 3aBUCUMOCTEN (HanboIbllIne M HAMMEHbIINE 3HAYEeHUS,
IPOMEXYTKH BO3PACTaHMS U YOBIBAaHHS, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI,
TOUKH neperuda, nepuos 1 T. 1.), UHTEPIPETUPOBATh CBONCTBA B KOHTEKCTE KOHKPETHOM
IIPAKTUYECKON CUTYalUH;

ONpCaACIIATh 110 Fpa(I)I/IKaM HpOCTCﬁLHHC XapaKTCPUCTUKU IICPUOJUICCKUX TPOLICCCOB B
6I/IOJ'IOFI/II/I, 9KOHOMMKE, MY3BIKC, paIUOCBA3HU U T. II. (aMHJII/ITyI[a, nepuona v T. H.).

DJIeMeHThI MATEMATHYECKOI0 AHAJIN3A




Buvinycknuk nayuumcsa:

e Biagets moHsTHEM: OECKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKAsl POTPECCUS U YMETh
MPUMEHSTH €r0 IIPH PEIICHUH 3a/1a4;

e IIPUMEHATH I PEUICHUS 3a]1a4 TEOPUIO NIPELEIIOB;

e BJAJCTH IIOHATHAMMU: OCCKOHEYHO OO0JIbIINE YUCIOBEIC oCJICA0OBATCIBHOCTHU U
0OECKOHEYHO MAaJIble€ YHCIIOBEIE IMOCJICA0BATCIIPHOCTH, YMETh CpaBHUBATh OECKOHEUHO
0oJIbIIIME U OCCKOHEYHO MaJIbIe noCICaA0BAaTCIbHOCTH.

e  BJIQJICTh MOHATUSMU: IPOU3BOAHAS PYHKIIUU B TOUKE, IPOU3BOJHAS (PYHKIINH;

e BBIYHCIATH IPOU3BOHBIC JIEMEHTAPHBIX (PYHKINN U MX KOMOMHALIUN;

e HCCIeA0BaTh (PYHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI;

e  CTPOWTH IrpadMKu U MPUMEHSITH UX K PEIICHHIO 3a/1a4, B TOM YHUCIIE C TapaMeTPOM;

e  BIJIQJICTh MMOHATUEM: KacaTellbHas K rpaduky GyHKIUU; yMETh IPUMEHSTh €r0 PH
pelIeHuu 3a/1ay;

e BJAJCTh MOHATUIAMU: IEPBOOOPa3HAs, ONPEACTEHHBIN HHTETPAT; MPUMEHSITH TEOPEMY
Herotona—IJleiiOHuIIa 1 €€ cieIcTBUS A PEIICHUS 3a]1a4.

Bbmycmum noOJiydum 603MOINCHOCHb HAYUUMDbCA?

e (C80000HO 61a0€mMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYLECKO20 aHAIU3A OJisl
BbIUUCTICHUSL NPOU3BOOHBIX (DYHKYUU OOHOU NEPEMEHHOLL, CB0OOOHO NPUMEHAMb ANNApam
MaAmemMamuyecko20 aHanu3a OJisk UCCLe008aHUsL PYHKYUL U NOCMPOeHUsl 2PAPUKOS, &
MOM YUCie UCCLe008AHUSL HA BbINYKIOCTb,

e Onepuposamv NOHAMUEM NEP8O0OPA3HOL Ol peuleHuUsl 3a0ay, 061a0emsb OCHOBHbIMU
ceedenuamu 06 unmezpane Horomona—/letionuya u e2o npocmeniuux npUMeHeHuUsx,

*  Onepuposamv 8 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICUUUX NOPSIOKOS,
*  YMemb NpUMeHAmMb NPU peueHuu 3a0a4 C80UCMBA HeNPEPLIBHBIX PYHKYULL,

o YMemb NpuMeHAmb NPU peueHuu 3a0ay meopemsl Bellepuwmpacca, ymems 6binoiHAMb
NPUOTUICEHHBIE BLIUUCTICHUSL (MEMOObl PeuleHUsl YPAGHEHU, GbIYUCTEHUSI ONPEOeNEHHO20
unmezpana),

°  YMemb NPUMEHAMb NPULONCEHUE NPOUZBOOHOU U ONPEOENEHHO20 UHMESPANd K PeuleHUlo
3a0a4 ecmecmeo3HaHUs;

e 81A0eMb NOHAMUAMU: 8MOPAs NPOU3BOOHAS, BbINYKIOCMb epaguKa pynKyuu, ymems
uccne008ams QYHKYUIo Ha 8bINYKI1O0CHb.

B noBceiHeBHO KU3HM M TIPM M3YUYEHHH APYTUX YUeOHBIX NIPeIMeTOB
Buinycknuk nayuumes:

o Pemare npukianHble 331241 U3 OMOIOTUH, PU3HKH, XMMUHU, SKOHOMUKHU U JPYTUX
IPEMETOB, CBA3AHHBIE C UCCIIEJOBAHUEM XapaKTEPUCTHK IIPOLIECCOB,
MHTEPIPETUPOBATH IMOTYUECHHBIE PE3YJIbTATHI.

KoMO0nHATOPHKA, BEPOATHOCTDH M CTATHCTHKA, JIOTHKA M T€OPHS FDﬂ(DOB

BblnyCKHllK Hayuwumcs:

e OIICpUpPOBATH OCHOBHBIMH OIIMCATCIBbHBIMU XapPAKTCPUCTHKAMH YU CJIOBOT'O Ha60pa;
MOHATHUAMU: T'CHEPAJIbHASA COBOKYITHOCTh U BLI60pKa; OIICPpHUPOBATH HOHATUAMU: YACTOTA
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U BEPOSTHOCTH COOBITHSI, CyMMa U IPOU3BEICHNE BEPOSTHOCTEH; BEIYUCIIATH
BEPOSITHOCTH COOBITHI Ha OCHOBE TO/ICUETA YHCIIa HCXOJIOB;

BJIaJICTh OCHOBHBIMH ITOHATUSMU KOMOMHATOPUKH U YMETh IPUMEHSTh UX IPH PEIICHUH
3a/1a4;

HMCETHh IPCACTaBJICHUC 00 ocHOBax TCOPpUU BepOﬂTHOCTeﬁ; HMCTb IIPEACTABIICHUC O
JAUCKPCTHBIX U HCIIPCPBIBHBIX cnyqaﬁHHx BCJIIMYMHAX U PACIIPCACIICHUAX, O
HE3aBUCUMOCTHU CJ'Iy‘l&fIHBIX BCJIIMYHH, UMETH MPCACTABICHUEC O MATEMATHYCCKOM
OKHNJaHUHU U JUCIICPCUA cnyqaﬁHHx BCJIMYHMH,

HMCETBb NPCACTABJICHUC O COBMCCTHBIX paClpCACICHUAX CJIy‘-I&fIHLIX BCJIMYHH,

HOHUMATh CyTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOIO METOJ1a U3MEPEHHUS
BEPOSITHOCTEM;

HMCETBb NPCACTABJICHUC O HOPMAJIBHOM pacCpCaAcICHUN U ITPUMEPAX HOPMAJILHO
pacnpez[enéHHblx CHy‘I&ﬁHLIX BCJINYHH,

HMCETBb NPCACTABJICHUC O KOPPCIALNU CﬂyqaﬁHI)IX BCJIMYHH.

BblnyCKHuK noOJiyuum 603MOINCHOCHb HAYHUUMDbCA?

Hmemwb npedcmasnenue o yeHmpaibHol npeoeibHoll meopeme;

umems npedcmasierue o0 86b100pOUHOM KO3Pduyuenme Koppenriyuu u TUHeUHoU
peepeccuu,

umenio npedcmaeﬂeHue O cmamucmuvdecKux cunomesax u npoeepke Ccmamucmu4eckoul
cunomeswsl, O cmamucmuke Kpumepus u eé YPOBHE 3HAYUMOCMU,

umems npeodcmagierue 0 Ce53U IMNUPULECKUX U MeoPemuUYecKuUx pacnpeoeieHull;
umems npedcmagierue 0 KOOUPoBaHuU, 08OUYHOU 3aNUCU, OBOUYHOM Oepese;

611a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2pagos (2pag, eepuiuna, pebpo, cmenets
8epuIUHbL, NYMb 6 epaghe) U yMems NPUMEHAMb UX NPU peueHul 3a0ay,

umenio npedcmaeﬂeHue o depeebﬂx U ymembs NPUMeHAmMb €20 npu peuleHuu 361061’{,'

611a0enmb NOHAMUEM: C8A3HOCIb, YMeMb NPUMEHAMb KOMNOHEHMbL CEI3HOCIU NPU
peuieHuu 3a0a4,

YyMemb ocyuecmenams nymu no péopam, 06xoovl pébep u eepuiun epagha;

umems npedcmasnenue 06 Jinepogom u I amunbmoHo8oM nymu,; umems npeocmasienue
0 mpyoHocmu 3a0aqu Haxodicoenus I amunbmonosea nymu;

61a0emb NOHAMUSMU. KOHEeUHble CUEMHbLEe MHOJHCECBA,; CYUEMHbLE MHOJICECMEBA, ymeniob
NPUMEHANTIb UX NpU pelleHUU 3610611[,'

ymento npUMeEHANbd Memoo Mamemamu4eckou uH()yKuuu;

ymMemb npumenams npuHyun upuxie npu pewlenuu 3a0ay.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHUH APYTHX NPeIMETOB

Bbmycmum Haysumcs:

BbrancnsTh WK OLIEHUBATh BEPOSATHOCTH COOBITHI B peallbHOM JKHU3HH;

BLI6I/IpaTB MCTOJbI MOAXOAAIICTO MPCACTABICHUA U O6pa6OTKI/I JaHHBIX.

TexkcToBbLIE 322N




Buvinycknuk nayuumcsa:

Pewrats pa3Hble 3a/1a4y OBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBUE 33a[]a4l, BEIOUPATh ONTUMAIbHBIN METO/1 PeIlieHus 3aJauH,
paccMaTpuBas pa3JIMdHbIE METO/IBL;

CTPOUTH MOZACIIb PCUHICHUA 3aa4u, IPOBOAUTL JOKA3aTCIIbHBIC PACCYKACHUA ITPU
PEUICHUHN 3aa4u;

pemarts 3a1auu, Tpedyromue nepedopa BApHaHTOB, IPOBEPKH YCIIOBHIA, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

aHaJIM3UPOBATh U UHTEPIPETUPOBATH MIOJIYYCHHBIEC PEILICHHUS B KOHTEKCTE YCIOBUS
3a[a4u, BHIOMPATh PELICHHS, HE TPOTHBOPEUAIINE KOHTEKCTY;

MEPEBOUTH MPU PEUICHUH 3a/1a4l MHPOPMAIIUIO U3 OJHOM (POPMBI 3alUCH B IPYTYIO,
UCTIONB3YS IPU HEOOXOIMMOCTH CXEMBI, TaOIHIIbI, TPapUKH, THATPAMMBI.

B noBceqHeBHOM KH3HHU U IpU U3YYCHUH APYIrUX NPEAMETOB

Buinycknuk nayyumca:

Pematsn MMPAKTUYCCKUC 3ala4U U 3aJa4U U3 JPYIrUux NpeIMETOB.

HcTopusi M MeTOILI MATEMATHKH

Bbmycmum Haysumcs:

HMmets MMPEACTABJIICHHUC O BKIIAJIC BbIAAOIINXCA MATCMATHKOB B PA3BUTHUC HAYKH,
IMIOHUMATb POJIb MATCMATUKHU B PA3BUTHH POCCI/II/I;

HCIIOJIB30BAaTh OCHOBHBLIC METO/JIbI JOKA3aTCJIbCTBA, IPOBOJUTL JOKA3aTCIbCTBO U
BBITIOJIHATD OIIPOBEPIKCHUC,

IIPUMEHATH OCHOBHBIE METO/IbI PELUICHHSI MATEMAaTUYECKUX 33]1a4; Ha OCHOBE
MaTeMaTHUYeCKHUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEpPU30BaTh KPacoTy U
COBEPULIEHCTBO OKPYXKAIOIIETr0 MUpa U IPOU3BEACHUN NCKYCCTBA,

MMPUMCHATH HpOCTCﬁHIHG IMpOorpaMMHBIC CPECACTBA U SJICKTPOHHO-KOMMYHHUKAIITUOHHBIC
CUCTCMBI IIPU PCHICHUN MATEMATUYICCKUX 3a/1a4;

MMOJIb30BATHCS NPUKIIAJJHBIMU IIPpOTrpaMMaMu U IpOorpaMMaMi CUMBOJIBHBIX BBIUMCIICHUH

JJIA UCCIICJOBAaHUA MaTEMAaTUYCCKUX 00BEKTOB.

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

NPUMEHAMb MameMamuiecKue 3HaHUus K UCCIe008aHUI0 OKPYIHCAIoue20 Mupa
(MoOenuposanue guzuieckux npoyeccos, 3a0aiu IKOHOMUKU,).

I'EOMETPUA

Bbmycmum Hayuumcs:

BJIaACTb TCOMECTPHICCKUMHU MMOHATUAMU IIPHU PCIICHUHA 3a/1a4 U ITPOBCACHUN
MAaTEMATUYCCKHUX paccyxcﬂeHI/Iﬁ;

CaMOCTOSITENIbHO (POPMYJIUPOBATH ONPEENICHUSI TEOMETPUUYECKUX (PUTYp, BBIIBUTATD
TUIIOTE3bl O HOBBIX CBOWCTBAX U MPHU3HAKaX F€OMETPUUECKUX (PUTYp U 0OOCHOBBIBATH

HJIN OIMPOBEPraTh Ux, O606I].[3TI) WM KOHKPETU3UPOBATH PE3YJIbTAaThl HA HOBBIX KJIacCax
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¢buryp, NpoBOAUTH B HECIOKHBIX CIIydasx Kiaccu(ukauuio Guryp mno pa3auyHbIM
OCHOBaHUSIM;

UCCIIEIOBATh YEPTEIKH, BKIIFOUAsi KOMOMHALIMU (QUTYD, U3BIIEKATh, MHTEPIPETHPOBATh U
peoOpa3oBEIBATh HHPOPMAIIHIO, MPEACTABICHHYIO HAa YepTekKaXx;

peuars 3a1a4i FreOMETPUYECKOr0 COAEPIKAHM, B TOM YUCIIE B CUTYyalUsaX, KOraa
QITOPUTM PELICHHUS HE CIEIYEeT SIBHO U3 YCIOBUS, BHIIOIHITH HEOOXOAUMBIE JIJIs
peLIeHNs 3a1a4y JOIOJIHUTENIBHBIE TIOCTPOEHUS, UCCIIEN0BATh BO3MOKHOCTh
NPUMEHEHUS TeOpeM U (pOpMyIT 1JIs peIeHus 3a/1a4;

yMeThb (POPMYIHPOBATH U IOKA3BIBATH TEOMETPUICCKHIE YTBEPIKICHIS;
BJIAJICTh [IOHATUAMH CTEPEOMETPUHN: IPU3MA, NTApAIIIEIEIUIIE, IMPAMUIA, TETPAIP;
BJIAJICTh [IOHATUAMH CTEPEOMETPUU: NIPU3MA, NTAPAIIIEIECIUIIE, IUPAMUIA, TETPAIIP;

HMETHb NPCACTABJICHUA 00 akcuoMax CTCPCOMCTPHH U CIICACTBUAX U3 HUX U YMETH
IMPUMCHATD UX IIPHU PCIICHUHU 3a/1a4;

YMETh CTPOUTH CCUCHUSI MHOTOI'PAHHHUKOB C UCITOJIb30BAHUEM PA3JIMYHBIX MCTOAOB, B
TOM 4HUCJIC U ME€TOJa CJICI0B,

MMETh IIPEACTABICHUE O CKPELIMBAIOIUXCS PSIMBIX B IPOCTPAHCTBE U YMETh HAXOJAUTh
YTOJI U PACCTOSIHUE MEXITY HUMU;

IIPUMEHATH TEOPEMBI O MAPAJUIEIBHOCTH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE IIPU
pELICHUH 3a/1a4;

YMETh PUMEHSTH apajlIeIbHOE TPOSKTHPOBAHUE [T N300pakeHus Puryp;
YMETb IPUMEHSATD MEPIEHIUKYISIPHOCTH MIPSAMOM U IUNIOCKOCTH IIPU PELLICHUN 3a/1a4;

BIIQJICTh IIOHATUAMHU OPTOIOHAJILHOE IIPOEKTUPOBAHUE, HAKIIOHHBIE U UX IIPOEKIUH,
YMETbh IPUMEHSATH TEOPEMY O TPEX NEPIEHAMKYIISIPAax IPHU PELICHUH 3a/1a4;

BJIQ/IETh NOHATUSMU PACCTOSTHUE MEXKY (pUrypamu B IpOCTPaHCTBE, OOILIErO
NEPIEHANKYIIAPA IBYX CKPEILHUBAIOLIUXCS IIPSIMBIX U YMETh IPUMEHATH UX IIPU PEILIECHUH
3az1ay;

BJIQ/IETh MIOHITHEM yTiia MEXKIY MPSIMON U TUIOCKOCTHIO M YMETh MPUMEHSATH €r0 Mpu
pelieHuu 3a1ay;

BJIAACTD MOHATUAMU ABYI'PAHHOI'O yTIJId, yrijia MCXKAY IJIIOCKOCTAMHU, NCPICHAUKYIIAPHBIX
IUIOCKOCTEH U YMETH IIPUMCHATD UX IIPHU PCIICHUHU 3a/1a4,

BJIAACTD MOHATHUAMU IIPU3MBI, ITAPAJUICIICIIUIICIA U TIPUMCHATH CBOMCTBaA
napajjiejicnmIica rnmpu peuICHur 3aaay;

BJIAJICTh MMOHSITHUEM MPSMOYTOJIBHOTO MapalIeJICUIeIa ¥ TPUMEHSTh €r0 TIPU PEIICHUN
3ajauy;

BJIAACTDb NMIOHATUAMU IMUPAMHUIbI, BUAOB TUPpaAMU, 3JICMCHTOB HpaBHHLHOﬁ nupaMuabl 1
YMETb IIPUMCEHATH UX ITPU PCIICHUHA 3a1a4;

MMETH NPEACTABIICHUE O MPAaBUIIBHBIX MHOIOI'paHHHUKAX,

BJIa/IETh NOHATHEM IUIOLIAIM IOBEPXHOCTEN MHOITOIPAaHHUKOB U YMETh IPUMEHATD €r0
IIpU pEIICHUH 3a/]a4;

BJIAACTD IMOHATHUAMU TCJIa BpalllCHUA, CCUHCHUA HUJIMHPA, KOHYCA, [1apa 1 C(l)epI)I n
YMCTh IIPUMCHATH UX IIPU PCUICHUHA 3a1a4;
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BJIAACTDb MMOHATUCM KAaCATCIIbHBIX MPSAMBIX U MJIOCKOCTEH U YMCTh IPUMCHATDH UX IIPU
PEUOICHUHA 3ada4,

UMETh MPEJCTaBIIEHNE O BIIMCAHHBIX M ONMUCAHHBIX cpepax U yMETb MPUMEHSITh UX MPU
pEIICHUH 3a]1a4;

BJIAJICTh NOHATUAMHU 00bEM, 00BEMbl MHOI'OTPAHHUKOB, T€J BpAILlEHUs] U IPUMEHSTh UX
IIPY pELICHNH 33/]a4;

HUMCTb NPCACTABJICHUC O PA3BCPTKC HUJIIMH/APA U KOHYCA, INIOIAaA NTOBCPXHOCTH
HUIMHAPA U KOHYCa, YMETh IIPUMCHATH UX IIPHU PCIICHUU 3a/1a4,

UMETb MPECTABICHHE O TUIOIMAIH c(hepbl U yMETh MPUMEHSTH €T0 MPH PELICHUHU 33/1a4;
YMETb peliaTh 3aja4d Ha KOMOMHALIMA MHOTOTPAaHHUKOB U TEJ BPAILCHMUS;

UMETh NPEICTABICHUE O OJJOONHU B MPOCTPAHCTBE M YMETh peIaTh 33/1a4u Ha
OTHOIIEHHE 00BEMOB | IUIOMIAJICH MOBEPXHOCTEH MTOAOOHBIX UTYP.

Bbmycmmx ROYUUT 603MONHCHOCHID HAYHUUMbCA:

Hmemsb npedcmasnenue 06 akcuomMamuieckom memooe

811a0emsv NOHAMUEM 2e0MeMPULeCKUX MeCn MoyYeK 8 NPOCMPAHCmee U ymemby
NpUMeHAmsb Ux OJisl peueHus 3a0au,

YMemb NpUMeHAmbs OJisl peuleHus 3a0ay C80UCMBEa NIOCKUX U 08YCPAHHBIX Y2108,
MPEXSPaHHO20 Y2id, Meopembl KOCUHYCO8 U CUHYCO8 OJisL MPeXepanHo20 yend;

611a0ensv NOHAMUEM NEPREHOUKYTIAPHO2O CeYeHUsI NPUSMbL U YMemb NPUMEHSMb €20 Npu
peuieHuu 3a0a4,

61a0emb NOHAMUEM 0 080UCMEEHHOCMU npasuibHblX MHOCOCPAHRUKOG,

énaoemov NOHAMUAMU uermpalbHoe U napaiilejlbHoe NpOeKmuposanue U NPUMeHAms ux
npu nocmpoeHuu ceyeHul MHOCOCPAHHUKOB Memooom I’lpO@KI/;Z/lZZ,'

61a0emob NOHAMUAMU O pa3eepmkKe MHO20CpaAHHUKAa u Kpamqadmefw nymu Ha
noBeEPXHOCMU MHO20CPDARHUKA,

umeniob npedcmaeﬂenue O KOHUY€ECKUX CeYEeHUAX,

umeniob npedcmaeﬂenue O Kacarnnuwuxcs cqbepax u KOM6UHCZI41/!1/I meil epawyenust u ymenio
npuUMerAms ux npu peueruu 361061’{,'

NPUMEHAMb NPU peuenuu 3a0a4 GoOpMyIy paccmoanus Om modku 00 NI0CKOCMU,

611a0emb PA3HbLIMU CROCODAMU 3A0AHUSL NPAMOL YPAGHEHUSMU U YMemb NPUMEHSINb NPU
peutenuu 3a0a4;

APUMEHSIMb NPU peuteHUU 3a0a4 U OOKA3amelbCmee meopem 6eKmMopHblL Memoo u
Memoo KOOpOUHam;

umems npedcmasierue 06 aKcuomax 0ovema, npUMeHams hopmyivl 00bemMo8
APSIMOY20IbHO20 NAPALIeNenunedd, NPUMbl U NUPAmMuoblL, mempasopa npu peueHuu
3a0au;

NPUMEHANb NMEOPEMbL 00 omHoweHuAx 00bemMos npu peueruu 36100’4,’

NPUMEHANb UHmMecpAaJl 07151 8LIYUCTIEHUA 00bEMOB U I’lOG@pXHOCI’I’leﬁ meijl epawerusl,
BblHUCTIeHUA nﬂomadu cqbeputtecxozo nosica u obvema uwapoeoco Cios,;
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umems npedcmagierue 0 O8UNCEHUSIX 8 NPOCMPAHCMEe. NAPALIeIbHOM NePeHoce,
CUMMempUU OMHOCUMENbHO NIOCKOCIU, YeHMPATbHOU CUMMEMPUU, NOBOPOMme
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemMb NPUMEHMb UX NPU PeuleHUU
3a0ay;

umeniob npeécmaeﬂeﬂue o I’lJlOMx/[lell 0pm020HaJle01:i npoexkyuu,

umems npedcmasienue 0 mpexepanHoM U MHO20ZPAHHOM Yaie U NPUMEHAMb CEOUCMEA
NIIOCKUX Y2]I08 MHO202PAHHO20 Y2/la NPpU peueHul 3a0auy,

umems npedcmaegierus o npeoopaz08aHuy NOO0OU, 20MOMemuU U ymems NPUMeHIMb
UX npu pewlenuu 3a0a4;

ymemvb NPUMEHAMb GOPMYIbl 00EeMO8 NPU peueHUU 3a0at.

umemnv npedcmasierue o meopeme Jiliepa.

ymenib pewantob 3a0a4u HA NAOCKOCHU Memooamu cmepeomempuu,

B noBceiHeBHO KU3HHU M IPH U3YYEHHUH APYTUX NPeIMETOB

Buinycknuk nayyumca:

CocCTaBIATH C UCIOIB30BAaHMUEM CBOMCTB T€OMETPHUECKUX (PUTYp MaTeMaTHIECKHE
MOJIEJIU JIJIs pellieHus 3a/1a4 IPAKTUYECKOI0 XapaKTepa U 3ajjad U3 CMEXHbIX
JUCLIUIUINH, UCCIIEA0BaTh NOJyYEHHbIE MOJIEIN U HHTEPIIPETUPOBATH PE3YNIbTaT.

BeKkTOpbl M KOOPJAMHATHLI B IPOCTPAHCTBE

Buinycknuk nayyumca:

BJIAJICTh MMOHATUSAMH BEKTOPHI U UX KOOPAWHATHI; YMETh BBIIIOIHSTH ONEPALUU HAJ|
BEKTOPAMH;

HCIIOJIB30BATh CKAJIIPHOC IPOU3BECACHNUEC BEKTOPOB IIPU PCILICHUU 3a1a4,

NPUMEHSATh YpaBHEHHE TUIOCKOCTH, (POpMYITy pacCTOSHUS MEXIY TOUKaMU, ypaBHEHUE
cdepsl IpU pelIeHnn 3aj1ay;

MMPUMCHATH BEKTOPLI U METOA KOOPAWHAT B IMIPOCTPAHCTBC IIPU PCHICHUHA 3a/1aY.

Bbmycmmx ROYUUT 603MONHCHOCHID HAYHUUMbCA:

Haxooums obvem napasiienenunedd u mempa’opd, 3a0aHHbIX KOOPOUHAMAMU CEOUX
BEPULUH,

3a0aeams NPSAMYIO 8 NPOCMPAHCNEE;
HAaxooums paccmosnue om mo4ku 00 NI0OCKOCMU 8 Cucmeme KoOpoOuHam,

HAXo0ums paccmosHue Mexcoy CKpewusauuMucs NPAMbIMU, 3A0AHHLIMU 8 CUCTNEeMe
KOOpOUHam.

I/ICTODI/IH H METOAbI MATEMATUKH

Buvinycknuk nayuumcsa:

HUMCETb NPCACTABJICHUC O BKJIAAC BBIAAOMIUXCA MAaTCMATUKOB B Pa3BUTUC HAYKH,
IMOHUMATh POJIb MAaTEMATUKH B pa3BUTUU POCCI/II/I;

HCII0JIB30BAaTh OCHOBHBIC METO/IbI 1OKA3aTCIbCTBA, IPOBOANUTE A0KA3aTCIbCTBO U
BBITIOJIHATD OIIPOBECPIKCHUC,
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e MPUMEHSTh OCHOBHBIE METO/IbI PEIICHHSI MAaTEMAaTUYECKUX 3a/1a4; HA OCHOBE
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC XapaKTEPH30BaATh KPACOTY H
COBEPILEHCTBO OKPYKAIOIIEr0 MUpa U MPOU3BEACHUIN HCKYCCTBA;

e IIPUMEHATH IPOCTEUIINE IPOrPAMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPH PEUICHUU MAaTEMaTUYCCKUX 3a/1ay;

e [OJIB30BATHCA MPUKIIAJJHBIMU IIPOTpaMMaMU U TpOorpaMMaMi CUMBOJIbHBIX BBIUHCIICHUH
Bbll’lyCKHuK noayuum 603MOMHCHOCHIb HAYUUMDbCA:

o NPUMEHIMb MAMeMAmMu4ecKue 3HaAHUsL K UCCLe008AHUI0 OKPYHCAIOue20 Mupa
(MoOdenuposarnue usuLecKux npoyeccos, 3a0a4u IKOHOMUKU).

Conep:xkanue y4eOHOro npeamera «MareMmaTuka

10 kiace

DJIeMEHTHI TEOPUH MHOKECTB H MATEeMATHYECKOM JIOTHKH

[TonsiTe MHOXKECTBA. XapaKTEPUCTHUECKOE CBOMCTBO, 3JIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE,
O0eckoHeuHoe MHOecTBa. CriocoOnI 3agannsa MHOKeCTB. [logMHOokecTBO. OTHOIICHUS
MIPUHAJIC)KHOCTH, BKIIFOUEHHUS, paBeHCTBA. Olepaluy HaJl MHOKECTBAMH, UX HILTIOCTPAIUH C
MOMOILBIO KpyroB Dilniepa. Cuémuvle u Hecuémuuvle MHO*CECMEA.

VcTuHHBIE U JTOXKHBIE BBICKA3bIBaHUs (YTBEP)KICHNUS ), ONICPAIIMY HAJl BHICKA3bIBAHUSMH.
KBaHTOpBI CyIIECTBOBAHUSI U BCEOOILTHOCTU. A1eeOpa 6b1CKA3bIBAHUI.

3akoHbl TOTUKH. OCHOBHbIE l02utecKue npasuia. Pelienne Joruueckux 3a1ay ¢
HCIIOJIb30BaHUEM KPYTOB Dijepa.

Ymozakmouenuss. OO0CHOBAaHHE U JI0KA3aTEIbCTBO B MaTeMaTuke. OnpeieneHus.
TeopeMmsl. Buowvl doxkazamenvcms. Mamemamuueckas uHOyKyus. Y TBEpKAEHUSA: 00paTHOE
TAHHOMY, NPOMUBONON0NHCHOE, 0OpamHoe NPOmugononoxcHomy. IIpu3HaK u CBOMCTBO,
HE00XO0/IMMbIE M JOCTATOUYHbIE YCIOBHUS.

Yucjaa ¥ BLIpAKEHUSA

MrmuosxectBa HaTypaJIbHBIX, HEJIbIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX YUCCII. PaI[I/IaHHaH MEpa
yria. TpuroHoMmerpuueckas OKpy’HocTb. CHHYC, KOCUHYC, TAHT€HC M KOTAaHT€HC YHCIa.
Tpuronomerpuueckue GopMyJsibl IPUBEACHUS U CIO0XKEHUS, (DOPMYIIBI IBOWHOTO U ITOJIOBUHHOTO
yria. [IpeoOpa3oBaHue CyMMBbl U pa3HOCTH TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUE U
oOpaTHbIe MpeoOpa3oBaHUsI.

CrermneHb ¢ IeCTBUTENBHBIM MOKa3aTelleM, cBolicTBa cteneHu. Yucno e. Jlorapudm, cBoiicTa
norapudma. JlecATUYHBIA U HATYPAJIBHBIN JOorapu(MBbI.

ToxaecTBeHHbIE TPpeoOpa30BaHUs TPUTOHOMETPUUECKHX, JTOrapu(MUUIECKUX, CTEIEHHBIX U
UppalMOHAIIBHBIX BBIPAKEHUH.

Metoa MaTreMaTHYeCKON MHIYKIIHH.

OcHosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema @epma. Cucmemvl cuucieHUs, OMAUUHbIE OM
oecamuunvix. Dynkyus Jinepa, Yucio u cymma oerumeneti HamypaibHo20 Yucid.
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OcnosHas meopema aneeopul. Ilpusooumsie u Henpugooumvie MHoz2ourensl. Cummempuieckue
MHO204neHbl. Llenouucnennvle u yeno3HauHvle MHO20YIeHb.

YpaBHeHHS H HEPABEHCTBA

VYpaBHeHMeE, ABIAIOLIEECS CIEACTBUEM IPYrOoro YpaBHEHUS; YpaBHEHUsI, pABHOCUJIbHBIE HA
MHO>KECTBE, pABHOCHIIbHbIE TPEOOPA30BaHMs YPABHEHHUIA.

Tpuronomerpuyeckue, okazaresbHble, Jorapu(MUUEeCKrue U HppalliOHAJIbHbIE YPaBHEHUS U
HepaBeHCTBA. TuIlbl ypaBHeHMM. PellieHne ypaBHEHUI U HEPABEHCTB.

MeTto HHTEpBAIOB IS pellieHus HepaBeHCTB. | paduyeckue METOAbI peleHUs] ypaBHEHHH U
HepaBeHCTB. PellieHre ypaBHEHUN U HEPABEHCTB, COACPKAIIUX MEPEMEHHYIO 10| 3HAKOM
MOJTYJIS.

CucreMbl TPUTOHOMETPHUUECKUX, IOKA3aTEIbHBIX, IOTAPUPMUUECKUX U UPPALITOHATIBLHBIX
ypaBHeHUU. CHCTEMBI TPUTOHOMETPHUYECKUX, IOKA3ATEIHHBIX, JIOTAPHU(PMUICCKIX
U UppayuoHaibHblX HEPABEHCTB.

YpaBHeHUs1, cucTEMBl ypaBHEHUN ¢ mapameTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu sviuie 6mopotl cneyuanvhsix 6udos. Popmynvl Buema. Teopema
be3y. [luoghanmosul ypasnenus. Pewienue ypagHeHuti 8 KOMIIEKCHbIX YUCTAX.

Hepasencmea o cpeonux. Hepasencmeo bepnynnu.

DYyHKIUH

OynHkIuMs 1 e€ CBONUCTBA; HYIH (DYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbinee n Hanmenbinee 3HadeHust pyHkunn. YeTHsie U HedeTHbIC GYHKIUU. PyHKyUU
«OpobHas yacmo wuciay y = {x} u «yenas uacms yucia» y = [x].

B3aumno obpatHbie pyHKuu. ['paduku B3auMHO 00paTHBIX (YHKITHM.
CrenenHas, nokaszaTenbHas, JJorapupmuieckast yHKIIMH, UX CBONCTBA U IpaUKH.

Hpe06pa30BaHH5{ Fpa(1)I/IKOB (byHKI.IPIfIZ CIABHUI', YMHOXCHHUC HA YUCII0, CHMMCETPHA OTHOCUTCIILEHO
KOOpAWHATHBIX oceil 1 Havala KOOpJAuHAaT.

I'eomerpusi

OCHOBHBIC TTOHITHUS TCOMCTPHUHU B TPOCTPAHCTBC. AxcuoMsl CTCPCOMCETPHUH U CIICACTBUA U3 HUX.
Tonsmue 06 axcuomamuyeckom memooe.

[TocTpoeHune ceueHnii MHOTOTpaHHUKOB METO/I0M clie[1oB. LleHTpanbHOe MpoeKTHpoBaHHE.
[TocTpoenne ceueHNt MHOTOTPaHHUKOB METOJIOM NpoeKIuid. Teopema Menenas ona
mempa’opa.

CkpemuBaronuecs npsiMble B IPOCTPAHCTBE. YTOJI MEKAY HUMHU. TeopeMbl 0 napajuieIbHOCTH
NpsIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapanienbHoe NpoekTHpoBaHUE B U300pakeHUN
buryp. I eomempuueckue mecma movex 8 npOCMpPaHcmee.

[TepieHAUKYIAPHOCTD MPSAMON U TNIOCKOCTH, OpTOroHaabHOE NpOeKTHpoBaHue. HakiaoHHbIE U
npoekuuu. Teopema o Tpéx nepneHaukymspax. Paccrosiaue Mmexay ¢purypamu B IpoCTPaHCTBE.
OOt meprneHAuKyYIAp ABYX CKPEUIMBAIOIIUXCA IPAMBIX. Memoovl HaxoxcoeHus paccmosHuil
MeAHcOy CKpeuuBarouuMucs NPSMbIMU.
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Vbl B npoctpaHcTBe. [lepneHauKyIsipHbIe MIIOCKOCTU. Tpexepanubiii u MHO202panHbvle Y 2iibl
Ceoticmeo niaockux yenos mmozozpannoz2o yena Ceoucmea niocKux u 08yepaHHbIX y2lio8
mpexepanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePanHo20 yaid.

Buast MHOrorpanuukos. [IpaBunbHble MHOTOTpAaHHUKH. Pazeepmka MHO202paAHHUKA.
Kpamuatiwue nymu na nosepxnocmu muozoepannuka. Teopema Junepa. /leoticmeennocmo
NPABUNLHBIX MHO202PAHHUKO.

[Tpusma. [Tapannenenunen. CoiictBa napamienenunena. [IpsamMoyroybHbIi napauieaenumne].
Haknonnsle npusmsl. /lnowaos opmoconanvhoti npoexyuu. 1lepnenoukynapnoe ceuenue
NPUMBIL.

[Tupamuaa. Bunbl nupamua. IaeMeHTHI IpaBUIbHON nupamuabl. [Tupamuaa ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPaHSIMU, KX OCHOBHBIC CBOMCTBA. Y ceUeHHAs MUpaMUA.
Buowt mempasopos. Opmoyenmpuunulii mempasop, KapKAacHulll mempasop, PA6HO2OPAHHbLU
mempa’op. [lpamoyeonvrolil mempa’op. Meouarnwvl u bumeduansvt mempas’opa. JJocmpaueanue
mempas’opa 00 napaieienuneod.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

11 kiaace

Yucjaa ¥ BLIpAKEHUS

MHO0KeCTBO KOMIUIEKCHBIX YHcel. JIelCTBUS ¢ KOMIUIEKCHBIMU YKciaaMu. KoMIiekcHO
conpsixEHHbBIE yncaa. MoIylb U apryMeHT uucia. 1pucoHomempuieckas opma KOMIIEKCHO20
yucua.

DYyHKIUH

OyHKIUSA U €€ CBOMCTBA; HYIH (DYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTb.
Haubonspiiee n Haumensiiee 3Hauenust ynkuuu. [lepuoanueckas GyHkuus u e€ HaMMEHbIIUI
nepuoJi. YéTHbIe M HEUETHBIE QYHKLIUU.

Tpuronomerpudeckue GYHKIIUN YUCIOBOTO apryMeHTa y = COS X, y =Sin X, y =tgx, y
= ctg x. CoiicTBa u rpaduku Tpuronomerpudeckux GpyHkiuin. OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, UX TJIABHBIC 3HAUYEHUS, CBOUCTBA U TpauKH.

[IpeoOpazoBanus rpadukoB GyHKIIUNA: CIBUT, YMHOKEHUE HA YHCIIO, CAMMETPHUSI OTHOCUTEILHO
KOOPAMHATHBIX OCEN M Hayasjaa KOOPAUHAT.

DJIeMeHThI MATEMATHYECKOIr0 aHAJIN3A

BeckoneuHo Manbie 1 0ECKOHEYHO OOJIBIITNE YMCIOBEIC IOCICI0BATCIIbHOCTH. Hpeglen YHCIIOBOM
MOCJIEI0BAaTEILHOCTH. beCKOHEYHO Y6BIBaIOHla$I TCOMETPUUCCKAs NPOrpeCccus.

[TonsaTue npenena pyHkuuu B Touke. [lonamue npedena pynkyuu 6 6€CKOHeuHOCmu.
Acumnmomul epaghuxa ¢hynkyuu. HenpepblBHOCTh (pyHKIINU.

Ceoticmesa Henpepuvienvix (hynxkyuil. Teopema Betiepuwmpacca 013 HenpepvlHbiX YHKYULL.

Huddepenunpyemocts Gpynkuuu. [IponsBonnas ¢pynkiuu B Touke. KacatenbHas k rpaduxy
dynxuuu. I'eomerpudeckuil 1 pu3HMUECKUil CMbICT IPOU3BOJHOM. [Ipumenenue npou3eooHoli 6
@usuxe. IIponsBoaHble aneMeHTapHbIX QyHKuMid. [IpaBuna nuddepenurpopanus.

Bmopas npouseoonas, eé ceomempuyeckuii u pusuyeckuti cCMoici.
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Touku skcTpeMyma (MakcuMyma 1 MUHUMYyMa). MccrieioBanue aineMeHTapHbIX (GyHKIUH Ha
TOYKHU IKCTpEMyMa, HauOoJIblee U HAUMEHbILIEE 3HAYCHHS C TIOMOLIbIO

POU3BOAHON. [Tocmpoenue epaguxos hynkyuii ¢ nomowbio npouseoonbIX. Ilpumenenue
NPOU3B00HOU NPU peuteHuU NPUKIAOHbIX 3A0ay, HaA MAKCUMYM U MUHUMYM.

[TepBooOpaznas. Heonpenenéunpiii naTerpai. [leppooOpasHbie 35eMeHTapHbIX (PYHKITHIA.
[Tnomane kpuBonMHEHHOM Tpanenun. Popmyna Hetorona—IJlelioauma. OnpenenéHHbIit
uHTerpall. Beuncienue miomanen miockux GUryp u o6vmos men 8paujeHusi ¢ NOMOUbIO
unmezpanaq.

Hughgepenyuanvuvie ypasnenus nepsozo u 6mopo2o nopsaoKa.

KoMOnHATOPHKA, BEPOSATHOCTHh H CTATUCTHKA, JIOTHKA U Teopus rpacdos

[TpaBuio npousBeneHus B komouHaropuke. Coenunenus 6e3 moBropernii. CoueTanus U ux
cBorictBa. bunom Herotona. Coedurenus ¢ nosmopenusmu.

BepostHOCT coOBbITHA. CyMMa BEpOSITHOCTEN HECOBMECTHBIX COOBITHH. IIpoTHBOMNONI0KHbIE
coObITUsl. YcioBHas BepoaTHOCTh. HesaBucumblie coobiTus. [Iponssenenue BeposiTHOCTEN
HE3aBUCUMBIX coObITHH. Dopmyina beprymm. @opmyia nonHoil BeposatHocTd. Popmyna
batieca.

Beposmnocmnoe npocmpancmeo. Axkcuomsl meopuu 6eposimHocmeil.

I[I/ICerTHHe cnyqaﬁHble BCIIMYHHLBI 1 UX PACIIPCACICHHAA. CoBMecTHBIE pacipeaciaCHus.
PacnpeaeneHHe CYMMBI U ITPOU3BCACHUA HC3aBUCHUMBIX cnyqaﬁHHx BEINYMH. MaTeMaTHIECKOe
OXHUIaHNUC N JUCIICPCUs CHy‘IﬂﬁHOﬁ BEIIMUMHBI. MaTeMaThu4ecKoe OXXHUIAHUC U JUCIICPCUA
CYMMBI CHy‘I&ﬁHBIX BCJIMYHH.

bunaphas cinyvaiiHas BenuumnHa, pacupeaeneHue bepaymm. 'eomerpuueckoe pacupeencHue.
bruHOMHanbsHOE pacnpeieleHue U ero CBOMCTBA.

HenpepsiBHbIE cityyaiinbie BeMU4YUHBL. [[10THOCTH BeposTHOCTH. DYHKIMS paclpeeeHus.
PaBHOMepHOE pactipeneneHue.

Hopmanbenoe pacnpenenenne. @ynkuus Jlamnaca. [TapaMeTpbl HOpMaIbHOTO paclpeieICHHUS.
[Tpumeps! cnyyailHBIX BETUYMH, TOAYUHEHHBIX HOPMATFHOMY 3aKOHY (IIOTPEIIHOCTD
U3MEpEHMI, POCT YEJIOBEKA).

3axon 6onvuux yucen. BeioopouHwlti Memoo uzmeperus geposimuocmeil. Ponb 3akona 6onvuux
yucen 6 HayKe, npupooe u ooujecmae.

Koppemnsiius nByx ciaydaitHbix BenuyuH. [ToHsTHE 0 KO3 PHUIIIEHTE KOPPETSIIHIH.

Cmamucmuueckas eunomesza. Cmamucmuyueckue kpumepuu. Cmamucmudeckas 3Ha4uMocmeo.
IIposepka npocmeriwiux eunomes.

Ocnognbie nousimust meopuu 2pagos.

I'eomerpus

Tena BpamieHus: TWIHHIP, KOHYC, ap U cepa. CeveHus nunuHapa, Konyca u mapa. [llapoBoit
CErMEHT, IIaPOBOM CIIOH, MAapOBOM CEKTOP (KOHYC). Y CeUeHHBIN KOHYC.

KacarenbHble psiMble U MJIOCKOCTU. Brincannbie u onucanubie cQeprl. Kacarwowuecs cghepuol.
Kombunayuu men epawenus. Inemenmul cgpepuueckoii ceomempuu. Konuueckue ceuenus.

Paszsepmra yununopa u konyca. Ilnomanb NoBepXHOCTH LHUIMHAPA U KoHyca. [Tnomans chepsl.
Inowaows cghepuuecxoeo nosca. Obvem waposozo cios.
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[Tousitue 066EMa. O6BEMBI MHOTOrpaHHUKOB. OOBEMBI T BpaLlleHUs. AKCuomMbl 06vema.
Bwv1600 chopmyn ob6vemos npsamoyeonvroco napanienenunedd, npuzmul u nupamuosl. Popmyiv
07151 HaxodcoeHus oovema mempas’opa. Teopemwvl 06 omuouwenusx 0o6vemos. O0wbEMbL NOOOOHBIX
Queyp. [Ipunodscenus unmezpana K 8bIMUCIEHUIO 0OBEMOG U NOBEPXHOCHIEN Mell BPAUeHUSL.

KOM6I/IH3HI/II/I MHOTI'OI'PaHHHUKOB U TCJI BPpAIlCHU.

[Topo6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB U IIJIOUIA/ICH TOBEPXHOCTEN MOJOOHBIX (HUTYD.
IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au na niockocmu ¢ ucnonb3o8anHuem
cmepeomMempuyecKux Memoooas.

ﬂ@quceHMﬂ 6 npocmpancmee. napaﬂﬂeﬂbezﬁ neperoc, cummenpusl OnNtHOCUNMENbHO NJ10CKOCmMu,
UeHmpaitbHasl CumMmmempus, nosopont OMHOCUMEeENIbHO npﬂMOIZ.

BeKkTOpbl M KOOPJAMHATHLI B IPOCTPAHCTBE

Bekrops! u koopauHatel. CyMMa BEKTOPOB, YMHO)KEHUE BEKTOPA Ha YUCIIO. YTOJ MEXKAY
BekTopamu. CKalsipHOE IPOU3BECHUE.

VYpaBuenue mwiockoctu. opmyia pacCTosTHUS MeX Ay Toukamu. Y paBHeHUe chepbl. Dopmyia
paccmosiHus om mouku 0o niaockocmu. Cnocobwt 3a0anus NPAMOU U ypasHeHUsMU.

Pewenue 3a0au u ooxazamenvcmeo meopem C NOMOULbI0O 6EKMopoe6 u Memooom Koopduuam.
Onemenmol ceomempuu macc.

TeMaTn4yeckoe IVIAHKPOBAHKE C YKA3aHUEM KOJHUYECTBA YACOB, 0TBOJAMMBIX
Ha 0CBOEHME KaK10M TeMbI

10 xnace
Ne n/n Ha3Banue riaBsl Komunuectso
4acoB
Aure0pa m Ha4YaJIa MATEMAaTHY€CKOI0 aHAJIN3a
1. | I'maBa I. Anrebpa 7—9 kiaccoB (HOBTOpeHUE) 6
2. | T'mama II. lenmumocThb uucen 10
3. | I'nasa III. MHorounensl. Anrebpandeckue ypaBHEHHs 17
4. | I'maBa IV. Crenens ¢ 1efiCTBUTEILHBIM [TIOKA3aTEIEM 11
5. | 'nmaBa V. Ctenennas QpyHKuus 16
6. | I'maBa VI. Iloka3zarenbHas pyHKIUS 11
8. | I'maBa VII. Jlorapupmuueckas ¢pyHKuus 17
9. | I'maBa VIII. Tpuronometrpudeckue hopmMyIbl 24
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10.| I'maBa IX. TpuroHomeTpu4ecKue ypaBHCHHS 21
11.| UroroBoe moBTOpEeHHE Kypca alnredpsl U HaYaja MaTeMaTH4eCcKOro 3
ananu3za 10 kn
I'eomeTpust
12.| I'maBa VIII. HexoTopblie cBeIcHUS U3 TNIAHUMETPUHU 9
13.| Beenenue 4
14.| I'nasa 1. I1apamienbHOCTb NPSIMBIX U MJIOCKOCTEN 17
15.| I'nasa II. IlepneHAMKYASPHOCTD IPSIMBIX U IJIOCKOCTEN 18
16.| I'mapa I1I. MHOTOTpaHHUKH 14
17.| UroroBoe noBropenue kypca reomerpuu 10 ki 3
18.| Pe3epn 3
Hroro 204
11 kaace
Ne n/mm Ha3Banue riassl KonunuectBo
4acoB
Aure0pa u Ha4yaJIa MATEMaTHY€CKOI0 aHAJIN3a
1. | loBTOpEHNE 6
2. | I'maBa 1. Tpuronomerpuueckue GpyHKuuN 19
3. | I'maa II. [IpousBoaHas u €€ reoMETPUUECKHM CMBICIT 22
4. | I'nasa I1I. [Ipumenenne npon3BOIHON K HCCIETI0BaHUIO (DYHKIMI 21
5. | I'maBa IV. IlepBooOpa3Has 1 MHTErpai 18
6. | 'maBa V. KomOunaropuka 16
/. | I'maBa VI. DneMeHThI TeOpUK BEPOATHOCTEN 12
8. | I'masa VII. KommnekcHble yucna 14
9. | UToroBoe nmoBTopeHue Kypca anreOpsl 1 Hayajga MaTeMaTHYeCKOTro 34
aHamm3za 10- 11 kn
10.| Peseps 3

I'eomerpus
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11.| IToBTOpenue kypca reomerpuu 10 ki 2
12| I'maa VI. Hwmmnap, KoHyc U miap 16
13| I'naBa VII. O6bembl Ten 17
14| I'nmaBa IV. BekTopsl B mpoCTpaHCTBE 6
15| I'maBa V. MeTon KoopaAMHAT B MPOCTpaHCTBE. J[BHKEHUS 15
16.| UroroBoe nosropenue kypca reomerpuu 10-11 xn 10
Hroro 231
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