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Ilnanupyemble pe3yabTaThl

Ha 6a30B0M ypoOBHe

JJIeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU
BbINyCKHUK HAYYHUTCS:

- OmnepupoBaTh Ha 0a30BOM ypOBHel MOHATUSMU: KOHEYHOE MHOKECTBO,
AJIIEMEHT MHOKECTBA, TOJIMHOXKECTBO, MlepeceueHre U 00beJMHEHUE
MHOJKECTB, YACJIOBBIE MHOYKECTBA HA KOOPAUHATHOUN NPSIMOM, OTPE30K,
VHTEPBAIL;

- OlepupoBaTh Ha 0230BOM YPOBHE MOHSATUSMU: YTBEPKICHHUE, OTPUIIAHHE
YTBEPKJICHUSI, ICTUHHBIC U JIOKHBIE YTBEPKICHUS, TPUUNHA, CIEACTBHE,
YaCTHBIN CTy4yal 00IIero yTBEep KIeHUsI, KOHTPIIPUMED;

- HaAxXOJIUTh MEepeceYeHUe U 00beTMHEHUE ABYX MHOXKECTB, TPEACTaBICHHbBIX
rpaduuecku Ha YUCIOBOU MPAMOM;

- CTPOUTH HA YUCIIOBOM MPSIMOM MTOJMHOKECTBO YHCIOBOTO MHOKECTBA,
3aJJaHHOE MPOCTENIIMMHU YCIIOBUSAMU;

- pacrio3HaBaTh JIO)KHBIC YTBEPKJEHUS, OIIMOKU B PACCYKICHUSAX, B TOM YHUCIIE

C UCIIOJIb30BaHUEM KOHTPIIPUMEPOB.
B noeceownesnou sxcusHu u npu uzydeHuu opyux npeomemos:

- HCIIOJB30BaTbh YHMCJIOBBIC MHOXKCCTBA HA KOOpI[PIHElTHOfI HpﬂMOﬁ JJIA
OImrucaHuA PCAJIbHBIX IMTPOLCCCOB U HBHGHHﬁ;

-  IIPOBOAUTH JIOTHUICCKHUC PACCYKACHUS B CUTyalIlUAX HOBCCHHGBHOﬁ ZKHN3HU.

BI)IlIyCKHI/IK MOJIYIUT BO3SMOKHOCTD HAYIUTLCH:
2
- Onepupoeamb NOHAMUAMU. KOHEYHOE MHOIMNCECMBO, IIEMEHNT MHOJICecned,

I’lO@MHODfC@CWlGO, nepecedenue u 0bveouHnenue MHOIHCeECMeE, Hucjiloevle

* 31ech U Janee: pacio3HaBaTh KOHKPETHBIC MPUMEPHI OOMIUX TOHATHH 10 XapaKTEPHBIM MIPU3HAKAM,
BBITIOJTHATH ACHCTBUSA B COOTBETCTBHH C OIMPEACICHUEM U MPOCTEUIITUMU CBOMCTBAMU MOHSATHH,
KOHKPETU3UPOBATh IPUMEpPaMH OOIIHE TTOHATHS.

2 31ech | Jlajiee; 3HaTh ONpeesIeHHUe TIOHATHS, YMETh MOSICHATD €0 CMBICII, YMETh HCIIOIh30BaTh MMOHATHE U
€ro CBOMCTBA MPH NMPOBEACHUN PACCYKICHUM, PEIICHUH 3a/1a4.



MHONCECMBA HA KOOPOUHAMHOU NPSMOLL, OMPe30K, UHMEPBAl, NOJYUHMEPBAT,
NPOMENCYMOK C BbIKOJIOMOU MOYKOU, epaduueckoe npeocmasieHue
MHONCECME HA KOOPOUHAMHOU NIOCKOCHU,

- Onepuposamsb NOHAMUAMU. YMEEPHCOeHUe, OMPUYAHUE YMBEPIHCOCHUS,
UCTMUHHDLE U JIOJNCHBLE YIMBEPHCOCHUS, NPUYUHA, CTIeOCMBUe, YACTHbILL CYYall
00wWe20 ymeepaicoeHus, KOHmpnpumep,

- npoBePSMb NPUHAOIEHCHOCTb JJIEMEHMA MHONCECMBY);

- HAX00um»b nepeceyenue u 00beOUHeHUe MHONCECMS, 8 MOM HUCTe
npeoCcmasieHHblX 2paguuecku Ha YUCI080L NPAMOU U HA KOOPOUHAMHOLUL
NAOCKOCMU,

- IPOBOOUMb 00KA3AMENbHbBLE PACCYHCOCeHUS OISt 0OOCHOBAHUS UCUHHOCTU

VMEepIHCOeHUI.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

- UCNOJIL308AMb YUCTIOB8bLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U ABNEeHUL,
- nposooums Jlokazamenvhvie paccydic/lenus 6 cumyayusx no8ceoHe8Hou

JHCcU3HU, npu pewtenuu 3a/lay uz /[pyeux npeomemos

Yuciaa 1 BbIpaKEeHUA
BbInyCKHUK HAy4YHnTCH:

- OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: IIEJI0€ YHCIIO, ICTUMOCTh
yurcell, 0OOBIKHOBEHHAS JIp00b, TecATUIHAS Jpo0b, palliOHAILHOE YHCIIO,
npUOIMKEHHOE 3HAYCHUE YHCIIa, 9aCTh, J0JIs, OTHOIIICHHUE, MPOIICHT, MIOBBITIICHUE U
MOHIKEHHE HA 33IaHHOE YMCJIO TIPOIIEHTOB, MAcIITao;

- OmepupoBaTh HA OA30BOM YPOBHE MOHITHUSAMU: JOTapu(pM YHCIIa,
TPUTOHOMETPHUUECKAsi OKPY>KHOCTb, TpaJlyCHasl Mepa yrja, BeJIUYrHa yriia,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPUIECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TAHT€HC
Y KOTAHT€HC YTJIOB, UMEIOIIHNX MMPOU3BOJIbHYIO BEJTUUUHY;

- BBINIOJIHATH apu(PMETHUECKHUE IEUCTBUS C IIEIBIMU U PAlUOHATHHBIMH

YHMCJIaMU;



- BBINOJIHATH HECIIOKHbBIE TPEOOPa30BaHMUS YUCIOBBIX BBIPAXKEHUH,

COJIEp KaIINX CTETIeHU YUCell, IN00 KOPHH U3 YUCEI, TUO00 JTorapru(Mbl YHCET;

- CpaBHMBATh PallMOHAJIbHBIC YUCIIA MEKIY COOOMH;

- OLCHUBATh U CPAaBHHUBATH C PALlMOHAJIbHBIMU YMCIAMH 3HAYEHUS LIEJIBIX
CTETICHEH Yncell, KOpHEeW HaTypaJIbHON CTENEHU U3 YHCEI, JOrapru(MOB YKCEII B
MPOCTBIX CIyYasx;

- M300pakaTh TOYKAMHU Ha YHCIOBOM MPSIMOU IEIbIC U PAIIMOHALHBIE YHCTIA;

- n3o0pakaTh TOYKAMU HA YUCJIOBOU MPSIMOM 1EJIbIe CTEIIEHU YUCEN, KOPHU
HATypaJbHOM CTETIEHH U3 YHCEIl, JIOrapu(Mbl YUCEN B MPOCTHIX CIIydasx;

- BBINOJHATH HECJIIOXKHBIE TPE0oOpa30BaHUs LEJIBIX U APOOHO-PAITMOHATBHBIX
OYKBEHHBIX BBIPaXKCHHI;

- BBIPaXaTh B IPOCTEUIIINX CIIy4asX U3 PABEHCTBA OJHY [IEPEMEHHYIO Uepe3
APYTHE,

- BBIYMCIIATH B MPOCTHIX CIyYasX 3HAUCHHS YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUM, OCYIIIECTBIISII HEOOXOIUMbIE MMOJICTAHOBKHU U MPE0Opa30BaHMUS;

- n3o0pa)kaTh CXeMAaTUYECKU YToJl, BeIMYMHA KOTOPOTO BhIpA)KE€HA B rpajycax;

- OLICHMBAaTh 3HAKU CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHT'€HCAa KOHKPETHBIX

YTJIOB.

B nosce/[nesnoii scusnu u npu uzyuenuu Jpyeux yuebHvix npellmemos:

- BBINOJHATH BBIYHUCIICHHS NIPU PEIICHUH 33724 IPAKTUYECKOTO XapaKTepa;

- BBINOJIHATH MIPAKTUUYECKHE PACcUeThl C UCIOIB30BaHUEM IPU HEOOXOIMMOCTH
CIIPAaBOYHBIX MATEPUAIIOB U BBIYUCIIUTEIIBHBIX YCTPOWCTB;

- COOTHOCHTH pE€aJIbHbIE BEJIMUYHUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOILIETO
MHpA C UX KOHKPETHBIMHU YU CIIOBBIMU 3HAYECHUSIMU;

- KCTIOJIb30BATh METO/Ibl OKPYIJICHUS, MPUOIM>KEHHS U IPUKUIKU TTPU PELICHUN

IMPAaKTHYCCKUX 3aaa4 HOBC@,Z[HCBHOﬁ KHN3HHU

BLIHYCKHI/IK INOJYYHUT BO3MOKHOCTb HAYYUTDHCH:

- c80000HO onepupoeantb NOHAMUAMU. Yeoe YUCJlo, oenumocms qucei,



00bIKHOBEHHAS OPOOL, OecaAmuUHAas Opobb, PAYUOHATLHOE YUCLO, NPUOIUNCEHHOE
3HaueHue Yuca, Yacmo, 0015, OMHOWEHUe, NPOYEHM, NOGblULeHUe U NOHUIICEHUE HA
3a0anHoe YUCIO NPOYEHMO8, Macuimad,

- IPUBOOUMb NPUMEPDL YUCETL C 3A0AHHBIMU CEOUCMEAMU OETUMOCMU,

- onepuposamsv NOHAMUAMU. T02APUPM YUCIA, MPULOHOMEMPULECKAs
OKPYIAICHOCIb, PAOUAHHAS U 2PA0YCHAS Mepa Yeld, 8eIUYUHA Yeild, 3a0aHHO20
MOYKOU HA MPULOHOMEMPULECKOL OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2Jl08, UMEIOWUX NPOU3BONbHYIO BETUYUHY, YUCLA € U N,

- BLINOIHAMb apumemuyecKkue OeUCmasusi, COuemas yCmmuvle u NUCbMEeHHbLe
npuemvl, NPUMeHss npu HeoOX0OUMOCU BbIYUCIUMENbHBIE YCMPOUCNEA,

- HAX0O0UMb 3HAYEHUs KOPHS HAMYPATbHOU CMeneHU, CIeneHu ¢ payuoHalbHbIM
nokasamejnem, 102apupma, UCnoawb3ys npu HeoOX0OUMOCHU BbIYUCTUMENbHbIE
ycmpoucmea,

- NONb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHemax,

- nposooums No U38ECMHBIM DOPMYIAM U NPABULAM NPEOOPA30BAHUSL
OVKBEHHDBIX BbIPANCEHU, BKIIOUAIOUWUX CIMEeNeHU, KOPHU, 102apudmbl u
mpueoHomMempuyecKue QyHKyuu;

- HAX0O0UMb 3HAYEHUS YUCTIOBbIX U OYKBEHHBIX BbIPANCEHUL, OCYULeCTNEIA
HeoOX00uUMble NOOCMAHOBKU U NPeodPA308aAHUSL;

- uU300pasicamv cxemamuyecKu Y20, 8eIUYUHA KOMOPO20 GbIPAINCEHA 8
epadycax unu paouaHax,

- UCNONb308aMb NPU peuleHuy 3a0ay mabauyHble 3HaA4eHUs
MPULOHOMEMPULECKUX DYHKYULL Yel08;

- BLINOJIHAMb NEPesoo GENUUUHbBL Y2ld U3 PAOUAHHOU MePbl 8 2PAOYCHYIO U
obpamuo.

B noece/[nesroii socuznu u npu uzyyenuu /pyeux yueonwix npe/[memos:

- gwinoauams [eucmeus ¢ yucrosvimu [lannuvimu npu pewenuu 3a/lay
NPAKmuyecko2o xapakmepa u 3a/lay uz pasiuynsix ooiacmeti 3HAHUL, UCNOAb3Y S
npu Heobxo/[umocmu cnpagoutbvle Mamepuaivl U bIYUCTUMENbHBLE YCMPOUCMBA,

- oyerusams, CpasrueaNb U UCNO1b306AMb NPU pEULERUU NPAKMUYECKUX SClﬂall



HYUCl06ble SHAYCHUA PeAllbHblX 6CJIUYUH, KOHRKPEMHblE YUCTIO8blE XAPAKMEPUCMUKU

00BEKMO8 OKPYIHCAIOWe20 MUpa

ypaBHeHl/lH H HEPABCHCTBA

BbInyCKHUK HAYYHUTCSH:

pemaTb JIMHCHHBIC YPaBHCHUA U HCPABCHCTBA, KBAAPATHBIC YPABHCHUS,

pemrath jjorapupmudeckue ypaBHeHus Buaa 0g a (bx +¢) =d u

MIPOCTENIIINE HEPABEHCTBA BUAA
log a x<d;

+
peniath MokasaTeabHbIe ypaBHeHus, Buga a” - = d (rae d MOKHO
HPEJCTaBUTh B BUJIC CTETICHU C OCHOBAHUEM &) M IIPOCTEHIIINE HEPABCHCTBA

Buza a*< d (rae d MOJKHO MPEACTaBUTh B BUJIE CTEIIEHU C OCHOBAHHEM a);.

IIPUBOJIUTH HECKOJIBKO IPUMEPOB KOPHEU IMPOCTENIIETO
TPUTOHOMETPHUYECKOTO ypaBHEHHS BUAA: SIN X = @, COS X = @, tg X = @, Ctg X
= a, TJie a - TAaOJIMYHOE 3HAYCHUE COOTBETCTBYIOIICH TPUTOHOMETPUICCKOM

byHKIIUN.

B nosce/[nesnou srcuznu u npu uzyuenuu [pyeux npe/[memos:

- COCTAaBJIAITh U PELIaTh YPABHEHUS U CUCTEMbI YPABHEHUN MIPU PELIEHUN

HECJIOKHLBIX IMPAKTHUYCCKHX 3aaa4

BbIlIyCKHI/IK MOJIYYUT BO3SMOKHOCTDb HAYIUTLCH:

- peuwaniv payuoHAlIbHble, NOKA3AMENIbHblE U ]ZOZ(lpM¢MM'—l€CKM€ YPABHEHRHUA U

HepaeeHcmeda, npocmeﬁwue uppayuoHalbHsvle U MpUucoHomMempudecKue

YPABHEHUA, HEPABEHCNIBA U UX CUCHIEeMbl,

- ucnonvzosamv memo/lvl pewienus ypasnenuil: npuse/lenue xk eu/ly

«npous’eeﬂeHue PABHO HYIIO» UJU «YACMHOE PABHO HYJI0», 3AMERA

nepemeHnblx,

- uUcnojibzoeambs MeWLOﬂ unmepeaios ﬂﬂ}l PeuernUsl HepaseHcme,



- ucnonvzosams epaguueckuti memo/l] /{na npubauxiceHHo2o peuleHus
VPABHEHUU U HePABEHCNG,
- U300padicamev Ha MPUSOHOMEMPUUECKOU OKPYIHCHOCIU MHOIHCECNBO PeUleHULL
npocmeutux mpueoHOMempuyeckKux ypasHeHul u Hepagencme,
- BLINOJHAMb OMOOP KOPHEU YPasHeHUll Ul peuleHUull HepageHcms 6

coomeemcmeuu CﬂOl’lO]ZHl/lmeﬂbelMu YCH068UAMU U OCPDAHUYEHUAMU.

B nosce/[nesnoii srcusnu u npu uzyuenuu Jpyeux yuebHoix npel/[memos:

- cocmaenams U peulams ypagHeHUs, CUCmeMbl YPAGHEeHU U HepageHCcmead npu
pewenuu 3a/lay /[pyeux yuebHwvlx npellmemos;

- UCNnONb308amMb YPABHEHUA U HepaseHcmaa J{na nocmpoenus u ucciellosanus
npocmenwux mamemamuyeckux molleneu peanvHvix cumyayuil uiu npuxkia/{noix

3a/lay;

- yMemb UHMEPNPEMUPO8amb NOJYYEHHbLU NPU PeUleHUU VPABHEHUS,
HepaseHCcmea Uil CUCmeMmbl pe3yibmam, oyeHusamo e2o npas/lono/looue 6
Konmekcme 3a/[aHHoU peanbHOU cumyayuu uiu npukia/{nou 3a/laqu

DOYyHKIUU

BbInyCKHMK HAYYMTCH:
- ONEepUPOBATH MOHATUAMU: 3aBUCUMOCTh BEIUYUH, QYHKIIUS, apTYMEHT U

3HaYeHHe PyHKIHUU, 007IaCTh OMPECIICHUS U MHOKECTBO 3HAUCHU I
byHKUMH, Tpa@UK 3aBUCUMOCTH, TpapuKk QyHKIUU, HYJIU QYyHKINH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA, BO3PACTAaHUE HAa YUCIOBOM ITPOMEKYTKE,
yObIBaHUE HA YMCIOBOM MPOMEKYTKE, HAUOOJIbIIIEe U HAUMEHbIIIEE
3HaueHHEe (PYHKIMHU HA YUCIIOBOM MPOMEXKYTKE, IEpUOAUYECKast PyHKIUSA,

Nepuo;

- OIEepUPOBATh MOHATUAMMU: psiMasi U 0OpaTHas MPONOPLUOHAIBHOCTb
JUHEWHas, KBalpaTHyHas, JJorapupMuiecKas 1 nokasareabHas QyHKIIUH,

TPUTOHOMETpUUYECKUE QYHKIUY;

- pacrmo3HaBaTh rpa(uKu dIEMEHTAPHBIX QYHKIUI: MPIMOIl 1 0OpaTHOU



MPOTOPIIMOHATIBHOCTH, TUHEHHOM, KBaJIpaTUYHOM, JIorapuhMHUUECKON 1

MoKa3aTesIbHON (QYHKIIMM, TPUTOHOMETPUUECKUX (PYHKITUH;

- COOTHOCHTb I'pa(pUKH 3JIEMEHTAPHBIX PYHKIIUI: IPAMON U 00paTHON
IPOMOPIUOHATLHOCTH, JINHEHHOM, KBaIpaTHUHOM, JorapuMuueckoit u
noka3aTeabHON (QYHKIUI, TPUTOHOMETPHUECKUX QYHKIIHH ¢ hopMynamu,

KOTOPbIMH OHHU 3a/IaHBbI;

- HaxXOJUTh MO rpaduxky NpuOIMKEHHO 3HAYCHUS (PYHKIIUH B 33JIaHHBIX

TOYKaX;

- ONpEeAeNATh N0 rpaduKy cBoWCcTBa PYyHKIUU (HYIU, IPOMEKYTKU
3HAKOTIOCTOSIHCTBA, IPOMEXKYTKH MOHOTOHHOCTH, HauOOJIbIINE U

HAaMMCHBIINC 3HAUYCHUA U T.H.);

- CTPOHUTH ICKHU3 rpaduka GyHKIHH, YIOBICTBOPSIOIICH IPUBEICHHOMY
Habopy ycnoBuil (MPOMEKYTKH BO3pacTaHus / yObIBaHUS, 3HAUCHUE

GyHKIIUY B 3aJaHHOM TOYKE, TOUKH DKCTPEMYMOB H T.1I.).
B noeceownesnoti sicusnu u npu uzyuenuu opyeux npeomemos:

- OMNpeaensTh 1Mo rpaduKaM CBOMCTBA PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEHN
(HanbobIIMe U HAUMEHBIIINE 3HAYCHHS, POMEXKYTKH BO3pacTaHUs U

yOBbIBaHUS, MPOMEKYTKU 3HAKOMIOCTOSHCTBA U T.11.);

-  MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU MPAKTUYECKOU

CUTYyalluu

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- onepuposamv NOHAMUAMU: 3A6UCUMOCTNb BEIUYUH, PYHKYUSL, APeYMeHM U
3HaueHue QyuKyuu, 001aCmMb ONPeOeneHUs U MHONCECTBO 3HAUEeHUL (PYHKYUU,
epagux 3agucumocmu, 2pa@ux GyHKyuu, Hyau GyHKyul, npomerHcymxu
3HAKONOCMOSHCMEA, 803PACIAHUE HA YUCTOBOM NPOMENCYMKe, YObleaHue Ha
YUCTI0BOM NPOMEICYMKe, HAUOOIbULee U HAUMEHbUUEeE 3HaYeHUe (DYHKYUU HA

YUCTIOB0M NPOMENCYMKe, Nepuooudeckas QyHKyus, nepuoo, YemHas u



HeuemHas QyHKyuu;

- onepuposamsv NOHAMUAMU. NPAMASL U 0OPAMHAsL NPONOPYUOHATILHOCHb,
JIUHELHASA, K8AOPAMUYHAS, 102apUPMUYECcKas U NOKA3AMeNbHAs DYHKYUU,

mpueoHoMempuyecKue QyHKyuu,

- onpedensamo 3HaYeHUue QYHKYUU NO 3HAUEHUIO ap2yMeHma Npu PA3IULHbIX
cnocobax 3a0anust YyHKYuu,

- cmpoumbs 2paguKky U3yUeHHbIX QYHKYUL,

- onucwleams No SpaQuKy U 6 NPOCMEUUUX CLyYasx no hopmyne nogeoerue u
ceolicmea pyHKYul, Haxooums no epaguxy QyHKyuu Haudbdovuiue u

HAUMeHbUWUe 3HA4Y€HUA,

- cmpoums 3¢cKu3 epaghuxa Gynkyuu, y0osiemeoparoujeil npueeoeHHoMy
HAOOopy YCA08ULL (NPOMENHCYMKU 803DACMAHU/YObIBAHUS, 3HAUEHUE DYHKYUU

8 3A0aHHOL MOYKe, MOYKU IKCMPEMYMO8, ACUMNIMOMbL, HYAU QYHKYUU U

m.o.);

- pewiamv YpagHeHus, npocmeuuiue CUucmemMsl YpasHeHUl, UCNOIb3Ysl CROUCMEA

@YHKYUL U UXx epaghuKos.

B nosce/[nesnoii srcusnu u npu uzyuenuu Jpyeux yuebHvix npel[memos:

- onpellenamo no epaguxam u ucnoavzosams /s peutenus npukia/luwix 3a/lay
CBOLICMBA PeanbHbIX NPOYEeCcco8 U 3agucumocmeli (Haubovuiue U HaumeHbuue
SHAYEHUs, NPOMENCYMKU 803DACMAHUS U YObI8AHUSL YHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMIMOmbl, hepuol] u m.n.);

- UHmMepNnpemuposamsv C8OUCMEA 8 KOHMEKCMe KOHKPEMHOU NPaKmuyeckoll
cumyayuu,
onpeoenams no epaghukam npocmetiuiue Xapakmepucmuxu nepuo/fuveckux
npoyeccos 8 buoao2uu, SKOHoOMuKe, mysvike, pa/luocesaszu u /lp. (amnaiumy/la,

nepuo/l u m.n.)



JIeMeHThI MAaTEeMAaTH4YeCKOI0 AaHAJIN3A
BbInyCKHUK HAYYHTCS:
- ONEepUpPOBATH MOHITHSIMHU: IPOU3BOIHAS (DYHKIIUU B TOUKE, KacaTelbHas K

rpaduKky QpyHKIIUM, TPOU3BOAHAS (DYHKITUH;

- OIpCACIIATb 3HAYCHHUC HpOHBBOI[HOﬁ Q)YHKHI/II/I B TOYKC IIO I/I306pa)KCHI/IIO

KacaTeIbHOU K rpaduKy, MPOBEICHHON B 3TOM TOUKE;

- pelIaTh HECIIOXKHBIE 3a/1a4X HA IIPUMEHEHUE CBA3U MEXAY IPOMEKYTKAMU
MOHOTOHHOCTH M TOYKaMHU 3KCTpeMyMma (GyHKLHHU, C OTHOM CTOPOHBI, U
IPOMEKYTKaMH 3HAKOMOCTOSIHCTBA U HYJISIMU IIPOU3BOJAHON 3TOM (PYHKIUU -

C IpyToMu.
B noBceiHEBHOM )XU3HU U MPU U3YYECHUM APYTUX MIPEIMETOB:

- TOJIB3YACH rpadKamMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
TIOBBINICHUS, YBEIUYCHHUS U T.I1.) WJIK CKOPOCTH YOBIBaHUS (T1a/ICHNUS,

CHHMXCHHUSA, YMCHBIICHUA U T.H.) BCJIMYMH B PCAJIBHBIX ITPOHOCCCaX;

- COOTHOCHTH rpavKu peabHbIX MPOIIECCOB U 3aBUCUMOCTEH C UX
OMMUCAHUSAMU, BKIFOYAIOIIUMH XapaKTEPUCTUKU CKOPOCTH U3MEHEHUS

(OBICTpBI POCT, TUTABHOE MOHUKEHUE U T.I1.);

- HUCIOJIb30BaTh TpadUKH peabHbIX MPOIECCOB JIJISl PEIICHUS HECTIOKHBIX
MPUKIIAJIHBIX 3a]1a4, B TOM YHUCJIE ONpeensis mo rpaduky CKOpoCTh X0/a

nporiecca

BbIHyCKHI/IK MOJIYIUT BO3SMOKHOCTD HAYIUTLCH
- onepupoeambvb NOHAMUAMU. l’lpOM3600HCl}Z ¢yHKl/ﬂ/l1/l 6 mouKe, kacamejibHasl K

epaghuxy gyHxyuu, npouzsooHas QyHKyuu,

- 6blHUCIIAMDb I’lp0u36‘0@Hyi0 OaHO'-UleHCl, MHO2cO0UJIEeHA, KBCIOPCII’HHOZO KODpHA,

NPOU3BOOHYIO CYMMbL (DYVHKYULL,

- BbIUUCIAMb NPOU3BOOHbBIE DIeMEHMAPHLIX PYHKYUL U UX KOMOUHAYUL,



UCNONIL3YA CNPABOYHbIE MAMEPUATIbL,

uccne0o8ams 6 NPOCMEUWUX Cyuasx QYHKYuu Ha MOHOMOHHOCMDb,
Haxooums HAUbOIbUIUE U HAUMEHbUIUE 3HAYeHUS PYHKYUL, CIMPOUmb
2paghuxru MHO204NeHO8 U NPOCMEUUUX PAYUOHANbHBIX PYHKYUL C

UCNOJIb306AHUEM annapama mamemanu4eckKkoco anaiusd.

B nosceonesnou xcuznu u npu uzyyeHuu Opyeux y4eOHulx npeomemoas:

- peuiams NPUKIAOHbIE 3a0adu U3 Ouoro2ul, GuU3UKU, XUMUU, IKOHOMUKU U
Opy2ux npeomemos, Ces3aHHbvle C UCCIe008AHUCM XAPAKMEPUCTUK PEeAbHbIX

npoyeccos, Haxoxcoenuem HauboIbWUx U HAUMEHbUIUX 3Hall€HuZ/7, CKopocmu

U ycKoperusa u m.n.,

uUHmepnpemuposamnb NnoJIly4eHHvle pe3)lbmanmaal

CraTucTiKa ¥ TeOpHusi BEPOATHOCTEM, JIOTHKA 1 KOMOMHATOPHUKA

BbInyCKHMK HAYYUTCH:

OIICPHUPOBATH OCHOBHBIMHU OITMCATCIIbHBIMU XapPaKTCPUCTUKAMUA YHCJIOBOI'O

Habopa: cpenHee aprupMeTHIECKOe, MeIMaHa, HauOoIbIlee M HaUMEHBIIICEe

3HAYCHMSI,

OIICPHUPOBATH HA 0a30BOM YPOBHC IMOHATHUAMU: 4aCTOTA U BCPOATHOCTD

COOBITHS, CITy4ailfHBIN BBIOOP, OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU

COOBITHSIMH;

BBIYUCIISITh BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa YUCIIa UCXOJIOB.

B nosce/[nesnoii scusnu u npu uzyuenuu Jpyeux npe/Imemos:

OLICHHUBATb U CPABHMBATDH B IIPOCTLIX ClIydasaX BEPOATHOCTHU COOBITHH B

pEabHOM )KU3HU;

YUTaTh, COMMOCTABJIATh, CPABHUBATL, HHTCPIIPECTUPOBATH B IIPOCTHIX ClIydasaX

pPCajIbHbIC NAHHBIC, ITPCACTABJICHHBIC B BUJIC Ta6JII/II_I, Auarpamm, Fpa(l)I/IKOB



BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

- umemb npellcmasnenue o J{uckpemmnvix u Henpepbl8HbIX CAYUAUHBIX BETUYUHAX
u pacnpelleneHusx, o He3a8UCUMOCU CIYYAUHBIX EIUYUH,

- umemb npellcmasnenue o mamemamuueckom oxcu/lanuu u /fucnepcuu
CIYYAUHbIX GEIUYUH,

- umemb npellcmasnenue 0 HOpMaIbHOM pacnpe/lenenuu u npumepax
HOPMANLHO pacnpe/leeHnbiX CIyUaiHblX 6eTUYUH;

- NOHUMAamMb Cymb 3aKOHA OONbUIUX YUCel U 8blOOPOYHO20 Memo/lla uzmepenus
8eposimHocmel;

- umembv npedcmagiienue 00 YCi08HOU 8ePOSMHOCIMU U O HOJHOU 8EPOSIMHOCIU,
NPUMEHSAMb UX 8 peuleHUU 3a0ay,

- UMemb npeocmasieHue 0 8ANCHbLIX YACMHBIX BUOAX PACNpedeleHUll U
NPUMEHSAMb UX 8 peuleHUU 3a0ay;

- umemb npeocmasgierue 0 KOppeiayul CIy4aiHblX 8eIUYUH, O TUHEUHOL

pezpeccuu.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

- BLIMUCAAMDb UTU OYEHUBAMb BEPOSIMHOCMU COOLIMULL 8 PEAIbHOU HCUSHU,
- gblbOUpams noOXoosuue Memoovl NPeOCmMasieHUus U 00pabomKu OaHHbLIX,
- yMemb peuams HeclodCHble 3a/lauu Ha npuMeHeHue 3aKOHA OOIbUUUX YUCETL 8
COYUONO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU, 0DecneyeHul 6e30nacHocmu

HacejleHUus 6 lip€36bl'{al/7Hle cumyayusix

TexcToBBIC 3a1a4YH
BbInyCKHUK HAy4YHTCH:
- pellaTh HECII0XKHBIEC TEKCTOBBIC 3a1a4l Pa3HbIX TUIIOB;
- aHaJU3UPOBATH YCIOBHE 33/1a4H, IPU HEOOXOAUMOCTH CTPOUTH AJISl €€
peLIEHU MAaTEMAaTUYECKYIO0 MOJIEIIb;
- TIOHUMAaTh U KUCIOJIb30BATH I PEIICHUs 3aa4i WH(OPMAILIUIO,

NpEACTaBJICHHYIO B BUJIC TEKCTOBOM M CUMBOJIBHOM 3aIllMCH, CXEM, Ta6JII/IH,



JMarpaMm, rpapukoB, PUCYHKOB;

- JIeHCTBOBATh M0 AITOPUTMY, COJEPIKAIIEMYCs B YCJIOBHH 3a/1a4H;

- HCIIOJIb30BaTh JJOTUUYECKHUE PACCYXACHUS MIPH PEIICHUN 3a/1a4H;

- paboTarh C U30BLITOYHBIMU YCIOBUSIMH, BEIOMpAs U3 Bcell mHMOpMaIINH,
JaHHbIE, HEOOXOAUMBIE JIJISl PEeLICHHS 33/1a4U;

- OCYHIECTBJISITh HECJIOXKHBIN Iepedop BOZMOKHBIX PEIICHUI, BHIOMpPAst U3 HUX
ONTUMATBHOE TI0 KPUTEPUAM, CHOPMYIUPOBAHHBIM B YCIOBUU;

- aHaJM3UPOBATh U HHTEPIPETUPOBATH MOIYICHHBIC PEIICHUS B KOHTEKCTE
yCIIOBUS 3a7]au, BEIOMpaTh PEIIeHNUs], HE IPOTUBOPEYAINE KOHTEKCTY;

- pemaTth 3aJa4M Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MOE€3/0K U T.11.;

- pelIaTh HECJIOXKHBIE 3a7a4UH, CBSI3aHHBIE C J0JIEBBIM YUYaCTUEM BO BIaJCHUU
bupmoii, npeAnpusITHEM, HEIBIKUMOCTHIO;

- pemaTth 3aJa4M Ha IPOCThIE MPOIEHTHI (CHCTEMBI CKUI0K, KOMUCCHH) U Ha
BBIYHCIICHUE CJIOKHBIX MPOIIEHTOB B PA3JIMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB U
UTIOTEK;

- pemath MpaKTHYECKHe 3aa4u, TPEOYIOIIHNe NCIOIb30BaHUs OTPUIIATEIbHBIX
YHCell: Ha ONpeeIeHne TEMIIEPaTyphl, Ha ONpeiesIeHUE MOJI0KEHHSI Ha BpEMEHHON
ocH (0 Halel Apbl ¥ MOCIE), Ha IBUKEHUE JEHEKHBIX CPEICTB (IPUXO/pacxon),
Ha OTpeJIeIeHUE TTyOUHBI/BBICOTHI U T.I1.;

- HCTOJB30BaTh MOHATHE MacITada /il HaXOXKACHUS paCCTOSIHUN U JUTMH Ha
KapTax, TIaHaX MECTHOCTH, TUTaHaX TIOMEIICHHI, BEIKPOHKAaX, MPU paboTe Ha

KOMIIBOTCPC U T.II.

B nosce/[nesnoii scusnu u npu uzyuenuu J[pyeux npe/Imemos:

- peuiaTb HECJIOKHBIC ITPAKTHYCCKHUEC 3aa41, BOSBHUKAIOIIUE B CUTyalluAX

MMOBCEIHEBHOM KU3HU

BLIHYCKHI/IK INOJYYHUT BO3MOKHOCTb HAYYUTDHCH:

- peutanio 3Clﬂallu PA3HbIX MUNOe6, 6 Mom ducie saﬂaqu NOBbIUEHHO

mpy/[nocmu;



- evlOUpamv onmumanbhsli Memo/l] pewenus 3a/lauu, paccmampugas
paznuunvie memo/[vi;

- cmpoumbs mo/lenv pewenus 3a/lauu, nposo/{ums /{okazamenvHule
paccyarc/lenus;

- pewams 3a/layu, mpebyrowue nepebopa 6apuanmos, NpoeepKU YCio8ul,
86100pa ONMUMAILHO20 pe3ylbmama,

- QHaIU3UPOBAMb U UHMEPNPEMUPOBAMb PE3VIbMambl 8 KOHMeKCme YCl08Usl
3a0auu, eblOUpamsb peuieHus, He NPOMUopeyauue KOHMeKCcny,

- nepegooumv npu peuleHuu 3a0ayvu UHGOpMayuio uz 00OHoU Gopmbvl 8 Opye2yio,

UCNONB3YS NPU HEOOXOOUMOCMU CXeMbl, MAOIUYbL, epAPUKU, OUASPAMMbL;

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:

- pewamv npakmuueckue 3a/lauu u 3a/lauu uz /[py2ux npeomemos

I'eomerpus

BbInyCKHMK HAYYHUTCH:

- ONEepUpPOBATh NOHATUSAMHU: TOUKA, IIPpsiMasi, JIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX U MIJIOCKOCTEH;

- pacno3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PAHHUKOB (MpU3Ma, MUPaMU/Ia,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

- u300paxkath u3ydaeMble GUTYPBI OT PYKH U C TPUMEHEHUEM MTPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

- JenaTh (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BuI cBEpxy, COOKY, CHU3Y;

- U3BJEKaTh HH(POPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (UTYpaX,
IPEJICTAaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

- npuMeHATh Teopemy [ludaropa npu BEIUNCIECHUN FIEMEHTOB
CTepEOMETPUUECKHUX PUryp;

- HaXOAMTb 0OBEMBI U IJIOLIAIM TOBEPXHOCTEN MPOCTENILINX MHOTOIPaHHUKOB

C MpUMEeHEeHneM (Gopmy;



- pacrno3HaBaTh OCHOBHBIE BU/IbI TEJ BpalleHus (KOHYC, UUIUHApP, chepa u
map);
- HaXOJUTh 0OBEMBI U IUIOLIAU TOBEPXHOCTEN MPOCTEHIIIMX MHOTOIPAHHUKOB
U TeJI BpallleHusl ¢ IpUMEeHEeHUEM (HOpMYyII.
B nosce/[nesnou srcuznu u npu uzyuenuu [pyeux npe/[memos:
- COOTHOCHUTH a0CTpaKTHBIE TEOMETPUUECKUE TTOHITHUS U (PaKThI C peabHbIMU
KU3HCHHBIMA OOBEKTAMU U CUTYAIHSIMU;
- HUCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD IS
pELIECHHS TUMIOBBIX 3a7a4 NPAKTUYECKOTO COACPKAHMUS;
- COOTHOCHUTH IUIOLIAU TOBEPXHOCTEHN TEI OJIMHAKOBON (DOPMBI pa3IMYHOTO
pa3mepa;
- COOTHOCHUTb 0OBEMBI COCYJIOB OJIMHAKOBOU (POPMBI pa3IMYHOTO pa3Mepa;
- OILICHUBATh (POPMY MPABUILHOIO MHOTOTPAHHUKA MOCIIE CITUIIOB, CPE30B U T.II.
(ompeaensaTh KOJIWYECTBO BEPIIUH, peOep U rpaHeit OTydeHHBIX

MHOTOIPAHHHUKOB)

BhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

- Onepuposamv NOHAMUAMU: MOYKA, NPAMAs, NIOCKOCMb 8 NPOCMPAHCMEE,
napaiieibHoCmy U nepner/{ukyisapHocms npsamoulx U na0CKOCMel,

- npumenams /[ pewenus 3a/lau ceomempuueckue hakmul, eciu yYCious
npumereHus 3a/lanvl 8 16HOU popme;

- pewamb 3a/lauu Ha Haxoxc/[eHue ceomempuyecKux 8eaUdUHr no 00pa3yam uiu
aneopumman;

- Jlenamo (8bIHOCHbIE) NIOCKUE YepmediCU U3 PUCYHKO8 00bEMHBIX (huyp, 6 mom
yucie pucogamsn 8u/l] ceepxy, cOOKy, Cmpoums ceueHus MHO202PAHHUKOS,

- U361eKamv, UHMEPNPEMUPOBAmMs U NPeodPaA308bl8aMb UHDOPMAYUIO O
eeomMempuyeckux gueypax, npellcmasiennyto Ha uepmedicax;

- npumeHnams ceomempuueckue gaxkmol /g pewenus 3a/lay, 8 mom uucie
npellnonazarouwux HecKoIbKO ua2o8 peuetus,

- OnUCKIBaAMb B3AUMHOE PACNONOHNCEHUE NPAMBIX U NIOCKOCMEL 8

npocmpancmee,



- hopmynuposams c80UCMEA U NPUSHAKU Pu2yp;
- Jloxasvieamov ceomempuueckue ymeeparc/lenus;
- enallemv cman/lapmuotl knaccuguxayuel npoCmpaHCmeeHHvlx ueyp
(nupamu/[vl, npuzmsl, napannenenunellol);
- Haxo[{umb o6vembl u nrowa/lu nogepxHocmeu 2eomempuiecKux mej ¢
npumeneHuem opmys,

- 6bIHUCIIAAMb pACCMOAHUA U Y2/Ibl 8 NPOCMPAHCNEE.

B nosce/[nesnoii srcuznu u npu uzyuenuu pyeux npe/[memos:

- UCnOIb308aMb c8OUCMEa 2eomempuyeckux gueyp /s pewenus 3a/lau
npakmuieckoeo xapakmepa u 3a/lau uz /{pyaux obaacmei 3HaHull
BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
BhInyCKHMK HAYYHUTCS:
- ONEepUpPOBaTh MOHATHUEM JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTRE;

- HaXOJUTh KOOPJMHATHI BEPILIMH KyOa U MPSIMOYTOJIbHOTO Napajuiesienumena

B]:IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIUUTHLCH:

onepupogams nowamusam. [lekapmoevit Koop/{lunamol 8 npoCMparHcmee,

gekmop, Moy éexkmopa, pageHcmeo 6ekmopos, koop/lunamul 6ekmopa,

veon meduc/ly éekmopamu, cxansapHoe npousee/leHue 6eKmopos,

KOJIUHEApHble 8eKMOopbl,

- Haxo[dumw paccmosanue mexnc/ly /leymsa moukamu, cymmy 6eKmopos u
npou3see/lenue eexmopa Ha Yucio, y2o.i medxc/y eéekmopamu, ckaisapHoe
npousee/lenue, packia/lvleams ekmop no [[eym HeKoiIuHeapHvim
8eKMopam,

- 3a/lasamb niockocmo ypasnenuem 6 [lekapmogot cucmeme koop/{unam,

- pewams npocmeuuiue 3a/lauu 66edeHueM 8eKMopHO20 ba3uca

HcTopust MaTeMaTUKHU



BbInyCKHUK HAYYHUTCH:

- OIIMCBHIBATH OTJEJIbHBIC BBIIAIOIIMECS PE3YIbTATHI, IOJYYEHHBIE B XO/I€
pa3BUTHs MAaTEMATHUKHU KaK HAyKH;

- 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B CBSI3HU C
OTEYECTBEHHOW U BCEMUPHON UCTOPHEM;

- TIOHMMaTh POJIb MAaTEMAaTUKHU B pa3BUTUU Poccun
BbpInyCKHHMK OJYYUT BO3MOKHOCTh HAYYUTHCH:

- npellcmaenams exnall evi/{arowguxca mamemamurkos 6 pazeumue

mamemamuKku U UHbIX HAYYHbLX 06]161677’1612,'

= NOHUMAmMb pOojlb MAMEMAMUKU 6 pazeumuu Poccuu

MeToabl MaTEMAaTHKH

BbInyCKHUK HAYYHTCS:

- NOPUMEHSTh U3BECTHBIC METO/IbI IPU PEIICHUU CTAHAAPTHBIX MATEMATUYECKUX
3a7a4;

- 3aMeydaTh U XapaKTepU30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH IEMCTBUTEIILHOCTH;

- TPUBOJMTH IPUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B IPUPOJE, B TOM

YHUCJIE XapAKTEPU3YIOIINX KPACOTY U COBEPILIEHCTBO OKPYKAIOIIETO MUPa U

IIPOU3BEACHUMN NCKYCCTBA

BbhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

- UCnoab3068amuv 0CHOGHble Memo/lvl [loxazamenvcmea, npoeoumo
Lloxazamenbcmeo u 8bINOIHAMb ONPOGEPIHCEHUE,

- npumeHsAmb OCHO8Hble Memo/{vl pewienus mamemamuyeckux 3a/lauy;

- Ha OCHO8e MamemamuyeckKux 3aKOHOMepHocmel 6 npupo/le
Xapakmepuzoeamsv Kpacomy u COBEPULEHCMBO OKPYICAIoue20 Mupa u
npou3see/lenuti uckyccmeda,

- npUMeHAmMb npocmeniuiue npozpammubsle cpellcmea u 31eKmpoHHO-

KOMMYHUKAYUOHHbLE CUCMEMDBL NPU pelleHUU mMamemamudecCKux 361,1161‘!



JII/I‘IHOCTHBIC, METaANpPEeaAMETHLIC U IIPEAMETHLIC

pe3yJibTaThl OCBOEHHUS Y4eOHOI0 NmpeaMera

denepalibHbIN 00pa3oBaTENbHBIN CTAHIAPT YCTAHABIMBAET TPEOOBAHMS K

pe3ynbTaTaM OCBOCHHS 00yUaIOIUMHKCSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI.

Kypc marematuku 10-11k1acce HalesieH Ha o0eclieueHre peain3auu
00pa30oBaTeNIbHBIX PE3YJIBTATOB, JAET BO3ZMOKHOCTD TOCTHXKEHHS TPEX TPYII

00pa30BaTeIbHBIX PE3YJIHTATOB:
JInuHOCTHBIE pe3yJIbTAThI:

- BKIIIOYarOmuXxX roTOBHOCTH U CIIOCOOHOCTh 06yan0mec;I K CaMOpPa3BUTHUIO,
JIMYHOCTHOMY CaMOOIIPCACICHUIO 1 CaAMOBOCIIMTAHUIO B COOTBECTCTBUU C O6H_Ie'

YCJIOBCUCCKMMH NCHHOCTAMU,

- c(OpMUPOBAHHOCTH UX MOTUBAILIMHU K O0YUCHUIO U 1IeJICHANPABICHHOM
ITI03HABATEJIbHOU JIESITEIbHOCTH, CUCTEMbI 3HAUMMBIX COLMAIIBHBIX U

MCXKIINYHOCTHBIX 0THOHICHHI>1, HCHHOCTHO-CMBICJIOBBIX YCTAHOBOK;
- CIIOCOOHOCTH CTaBUTh HCJIN U CTPOUTD ) KU3HCHHBIC I1JIaHbI;

- TOTOBHOCTBH U CIOCOOHOCTH K CAMOCTOSTENIbHOM, TBOPYECKON U OTBETCTBEHHOM

ACATCIBbHOCTH,

- HaBBIKH COTPYTHUYECTBA CO CBEPCTHUKAMU, JCTHMHU MIIQJIIIIETO BO3PACTa,
B3POCJIBIMH B 00pa30BaTEIbHON, 00IIIECTBEHHO MOJIE3HOU, yueOHO-

MCCIIEI0BATEIICKON, IPOCKTHOU U IPYTUX
BUJAX JEATEIBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHHUIO, HA

MNPOTAKCHUU BCEH KHU3HH,

- CO3HATCJIbHOC OTHOICHHEC K HEIIPCPBIBHOMY 06p330BaHI/IIO KaK yCJIOBHIO



yCIIEITHOM Mpo(eccroHaNIbHOM 1 00IECTBEHHON ACSITENEHOCTH.

MeTtanpeameTHble pe3yJibTaThl:

- BKJIIOYAIOIINX OCBOCHHBIE O0YUAIOITUMHUCS MEKITPEAMETHBIC TTOHSATHUSI U
YHUBEpCalbHbIe yUeOHbIE IeUCTBUS (PETYIIsITUBHbBIC, TO3HABATEILHBIE,

KOMMYHI/IKaTI/IBHBIC);

- CaMOCTOATCIIBHOCTD B INIAHUPOBAHUU K OCYIICCTBJICHUN y‘{C6H0ﬁ ACATCIBHOCTHU

Y OpraHu3aliyi y4eOHOTO COTPYTHUYECTBA C TIeJaroraMu U CBEPCTHUKAMU;

- CIOCOOHOCTH K MOCTPOEHUIO MHANBHUIyAIbHOM 00pa30BaTENbHON TPAEKTOPHH,
BJIaJICHUE HaBbIKAMHU y4€OHO-UCCIIEI0OBATENBCKOM, MPOEKTHON U COLIMATIbHOMN

ACATCIBbHOCTH,

- YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATE LCIN ACATCIIBHOCTU U COCTABJIATH IIJIAHBI
ACATCIBbHOCTH,; CaMOCTOATCIIbHO OCYHICCTBIIATE, KOHTPOJIIMPOBATL U

KOPPEKTHUPOBATH AEATECIBHOCTD;

- HCIIOJB30BATH BCC BO3MOXKHBIC PECYPCHI IJIs1 AOCTUKCHUS ITOCTABJIICHHBIX ueneﬁ u

pcaiu3anuu 1jiIaHOB ACATCIbHOCTH,
- BBI6I/IpaTB YCIICIIHBIC CTPATCTUHN B PA3JIMYHBIX CUTYALHAX

- YMEHHE NPOAYKTUBHO OOIIATHCSA U B3aUMOJCHCTBOBAThH B IPOIIECCE COBMECTHOM
JEATEIIbHOCTH, YIYUTHIBATDH IMO3ULUN JAPYTUX YYACTHUKOB JIEATEIIBHOCTH,

7 HeKTUBHO pazpemaTbh KOHPIUKTHI,

- BJIAJCHHUEC HaBbIKaMU H03HaBaTeHBHOI>'I, yqe6HO-HCCHe)10BaT€HBCKOﬁ 151 HpOCKTHOﬁ

NeSTeTbHOCTH, HaBBIKAMH Pa3peIIeHus MPoOIem;

- CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITONCKY METOAO0B PCIICHNA

MMPAaKTHYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMIHBIX MCTO/I0B ITO3HAHUI

- TOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOSATEILHON MH(HOPMAIIMOHHO-

MO3HABATEILHOU ACATCIbHOCTH, BKIIKOYAasl YMCHHUC OPUCHTHUPOBATHCA B PA3JIMYHBIX



HNCTOYHHKAX I/IH(bOpMaHI/II/I,

KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYIaeMYIO U3

Pa3INYHbIX UCTOYHUKOB;

- YMEHHUE UCIOJIb30BaTh CPEICTBA MUHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosoruii (nanee - UKT) B perieHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3alMOHHBIX 33/1a4 C
co0JIr0IcHuEM TpeOOBaHUM SPrOHOMHUKHU, TEXHUKH O€30IIaCHOCTH,

I'MT'CHBEI, pecprOC6€p€)KeHI/I$I, IIPAaBOBBIX U 3THYCCKHUX HOPM, HOPM

nH(pOpMAaIIMOHHOW 0€30MaCHOCTH;

- BJIa/ICHUE HAaBbIKaMU MO3HABATEJIbHON PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEWCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHI]

CBOCTO 3HAaHMA U HC3HAHMAI,

HOBBIX IIO3HABATCJIBHBIX 3a1da4 U CPCACTB UX JOCTHIKCHUAI.

IIpeameTHbIe pe3yJIbTATHI:

-BKJTIOYAIOIIINX OCBOCHHBIC 00YJAIOIITUMUCS B X0JI¢ U3YUCHUS yIeOHOTO TIPeIMETa
YMEHUS, BUJBI IEATCILHOCTH 110 TTOJIYICHUIO HOBOTO 3HaHUS B paMKaX y4eOHOTO
peaMeTa, ero NpeoOpa3oBaHUI0 M MPUMEHEHHIO B yU€OHBIX, yUeOHO-TIPOSKTHBIX U

CONMNAJIbHO-IIPOCKTHBIX CUTyallUusAX,

- (I)OpMI/IPOBaHI/Ie MaTEMATHYCCKOI'O THIIa MBIIIJICHUA, BJIaACHHUC FeOMeTpI/I‘-IeCKOf/'I

TCpMI/IHOJIOFI/Ieﬁ, KIIFOYE€BBIMU IIOHATHUAMHU, MCTOAAaMU U HpI/IéMaMI/I;

- copMHPOBAHHOCTH MIPEACTABICHUM O MaTeMaTHKE, O CITIOCOOaX OMUCAHUS Ha

MaTE€MaTHYECKOM SI3bIKE SIBJICHUM pP€ajdbHOI0 MHUpPA,

- C(bOpMI/IpOBaHHOCTB HpCILCTaBHCHI/Iﬁ O MaTCMaTUYCCKHUX ITOHATHAX, KaK O
Ba)KHEHUIIINX MaTEeMaTUYECKUX MOJICJIAX, MO3BOJIIOINNX OIMMCBIBATH U U3Yy4aTh

pa3HbI€ MPOLECCHI U SBJICHUS;



IMOHMMAaHNE BO3MOXKXHOCTHU aKCHOMATHUYCCKOI'0 ITIOCTPOCHUA MAaTEMATHIYCCKUX

TEOPUH;
- BJIaJICHUE METOAAMHM JI0KA3aTEIbCTB U AITOPUTMOB PELICHMUS;

- YMCHHUC UX IIPUMCHATH, IIPOBOAUTH JOKA3ATCIBbHBIC PACCYKICHUA B XOAC

PCIICHUA 3a1a4,

- BJIAACHUC OCHOBHBIMU ITOHATHAMU O INIOCKUX U IIPOCTPAHCTBCHHBIX

r€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

- C(bOpMI/IpOBaHHOCTL YMCHHUA pacCIio3HaBATh HA YCPTCIKAX, MOACIIAX U B PCAJIbHOM

MUpE T€OMETPUIECKUE PUTYPHI;

- TNPUMEHEHUE W3YUYEHHBIX CBOMCTB reOMETpUUYECKUX (HUryp u hopmyd ass

peICHUs TCOMETPUICCKHUX 3aaa4 U 3a/{a4 C IPAKTUICCKUM COACPKAHUCM;

- BJIAACHHUC HABBIKAMHU HCII0JIb30BaHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOI'paMM IIPH

PCIICHUHN 3aaa4.

Conep:xanue

10 kaacce

Aure0Opa
YucaoBbie pyHKIUH
Omnpenenenue GyHKIUU, CIOCOOKI €€ 3aaHus, CBocTBa GyHKIMNA. OOpaTHas
byHKITHS.
Tpuronomerpuvyeckue GyHKIHU
Hucnosas OKpyKHOCTh. JUIMHA IyT¥ €JUHUYHON OKPYKHOCTH. Uuncnosas
OKPY’KHOCTh Ha KOOPJIMHATHOM MIIOCKOCTH. CHHYC U KOCUHYC. TaHreHC U
KoTaHreHc. Tpuronomerpuueckue GyHKINN YUCIOBOTO apryMEHTa.
Tpuronomerpruyeckne PyHKIIUU YIIIOBOr0 apryMenTa. @opMyiibl IPUBEACHUS.
®dyukuus y=sin X, ee cBoicTBa U rpaduk. DyHKIMsA y=COS X, e¢ CBOMCTBA K IrpaduK.

[epuomuunocts (yHKIMiA y = Sin x, y= ees x. [loctpoenune rpaduka GyHKIMIA



y=mf(x) u y=f(kx) mo u3BectHoMy rpaduky pyukuuu y=f(x). Dynkuun xky =
Ctg x, ux cBoiicTBa U rpauKH.
Tpuronomerpuyeckue ypaBHeHH s
[IepBble MpEACTABICHHS O PELICHUH TPUTOHOMETPUUYECKUXYPaB-HEHHUIA.
Apkkocunyc. Pemenue ypaBaeHus C0S t= a. Apkcunyc. Pemenne ypaBHenus Sin t=
a. ApKTaHreHC U apKKOoTaHreHc. Penienne ypapaenui tg x = a, ctg X = a.
[IpocTenmme TpPUroHOMETpUIECKHE YpaBHEHMs. J[Ba MeToAa pelIeHus
TPUTOHOMETPUYECKNX YPABHEHHUI: BBEICHUE HOBOM IEPEMEHHOM U PA3JIOKEHUE HA
MHOXUTENU. OJHOPOIHBIE TPUTOHOMETPUUECKUE YPABHEHHS.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHUM
CHHYC 1 KOCUHYC CYMMBI U pa3HOCTH apryMeHTOB. POpMyIIbl ABOMHOTO apTyMEHTA.
dopmyibl oHwkeHus crenenu. [IpeodpazoBanre cyMM TPUTOHOMETPUUECKHUX
¢ynkuuii B npoussenenue. [IpeoOpazoBanre npou3BeIeHUN TPUTOHOMETPUYECKHUX
GyHKIMIA B CYMMBI.
IIpousBoanasn
OmnpeneneHue YMCIOBOM MOCIIEI0BATEIBHOCTH U CIOCOOKI ee 3aanusi. CBoMCTBa
YHUCJIOBBIX MTOCIEA0BATEIbHOCTEN.
Onpenenenue npenesia nocaeaoBaTeIbHOCTH. CBOKMCTBA CXOAIINXCS
nocJeaoBaTelbHOCTEN. Boluncnenue npeaenaon nocieaoparenbHocTel. CymMmma
OECKOHEYHON T€OMETPUIECKOM MPOrPECCUH.
[Ipenen dynkuuu Ha 6eckoneynoctu. [Ipeaen pynkuu B Touke. [Ipupamenue
aprymenTa. [Ipupamienue GpyHKIuu.
3agauu, NPUBOASAIIME K TOHATHIO IPOU3BOAHOM. OmpeiesieHue Mporu3BOIHOM.
AnTOopuTM OThICKaHMsI pou3BoHON. Dopmynsl nuddepenupoBanus. [IpaBuna
nuddepentmpopanus. Juddepeniuponanne pyukiun y = f(kx+ m).
VYpaBHeHuUe KacaTelbHON K rpa@uKy GyHKIHUUA. AJTOPUTM COCTaBIICHUS YPaBHEHUS
KacaTenbHOU K Tpaduky ¢pyakmun y = f(X).
[IpumeHeHre npor3BOAHOMN AJi UcciaeqoBaHus (YHKIUM Ha MOHOTOHHOCTh U
skcTpemyMbl. [locTpoenue rpadukoB dyHkiuii. [IpumeHeHre npou3BoIHON AJIsI
OTBICKAHHS HAMOOIBIINX ¥ HAUMEHBIITUX 3HAYCHUI BETHYNH.

O606marorniee moropeHue (1149)



I'eomeTpus
IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE MTOHATHSA CTEPEOMETPUH (TOUKA, PsMast, MJIOCKOCTh, IPOCTPAHCTRO).
[TonsiTue 00 akcHOMAaTHYECKOM CIIOCO0€ NOCTPOEHUSI TEOMETPHH.
[Iepecekaromuecs, napaulesIbHbIE U CKPEIUBAIOIIUECS MIPSAMBIE. Y TOJI MEXIY
IPSMBIMM B IIpoCTpaHcTBe. lleprnenuKynsapHocTs npsMbIX. [TapamiensHOCTs U
NEPIECHINKYJIAPHOCTD MPSMOU U IIJIOCKOCTH, IPU3HAKU U CBOMCTBA. Teopema o Tpex
NEPIECHANKYJIApax. [lepreHIuKyIap 1 HAKJIOHHAS K INIOCKOCTH. YTOI MEXKITY
IIPSAAMOM U IJIOCKOCTHIO. []apauieibHOCTh INIOCKOCTEN, NEPIEHAUKYIIAPHOCTD
IJIOCKOCTEH, TPU3HAKKA U CBOMCTBA. /[ByrpaHHBIiN yroJ, TUHEUHBIA Yol
JIBYI'PAHHOTO yria. PaccTossHUs OT TOUKH A0 INIOCKOCTH. PaccTosiHue oT npsiMont 10
IJIOCKOCTU. PaccTossHre MeX 1y mapajuIeIbHBIMU INIOCKOCTAMU. PaccTosgHue Mexny
CKPEIIMBAIOIIMMHUCS PSIMBIMU,
KoopauHaTsl 1 BeKTOPBI
JlekapTOBBI KOOPAMHATEI B TPOCTPAHCTBE. POpMyJIa pACCTOSHUS MEXKIY IBYMsI
TOUYKaMU. YpaBHEHUS chepsl U MII0CKOoCcTH. BekTopsl. Moayiib BEeKTOpA.
PaBeHCcTBO BEKTOpOB. ClI0)KEHUE BEKTOPOB U YMHOKEHHE BEKTOPA HA YNCIIO0. YTOJ
Mexay Bektopamu. Koopannatel BekTopa. CKalsipHOE TPOU3BEACHUE BEKTOPOB.
KosnmnHeapHbie BeKTOpBI. Pa3nokeHne BeKTopa 10 AByM HEKOJIJIMHEAPHBIM
BekTopam. KoMIutanapHbie BEKTOpBI. Pa3iiokenue no TpeM HEKOMILIAHAPHBIM

BEKTOPaM.

11 kaacce

AJITEBPA
Crenenn u kopHu. CteneHnsie GyHKIUM
[ToHsiTHE KOPHS N-1f CTENIEHU U3 JEHCTBUTENBHOTO Yncia. DyHKIMM , UX CBOWCTBA U
rpa¢uku. ColicTBa KOpHs N-i cteneHu. [IpeoOpa3oBanue BbIpaXeHU,
coaepKamx pagukaisl. O0001IeHne MOHATHS O MoKa3arese creneHu. CTerneHHbIe
(GyHKIIUU, UX CBOMCTBA U TpaduKu.

IToxka3zarenbHas u Jorapupmuyeckass PyHKIMUA



[TokazaTtenbHas pyHKIMsA, €€ cBOiCTBA U rpaduk. [lokazarenbHble ypaBHEHUS.
[Toka3aTenbHbIE HEPABEHCTBA.
[NMonsitue norapupma. @ynkuus y = 10g,X, ee cBoiictBa u rpaduk. CBoiicTBa
norapudmos. Jlorapudmudeckue ypaBHeHus. Jlorapudpmudeckue HepaBeHCTBA.
[lepexon k HOBOoMY ocHOBaHUIO Jorapupma. JuddepenimpoBanue nokasaTenabHOMI
H jorapudmudeckon QyHKITUMA.

IlepBooOpa3Hasi U HHTErpas
[TepBooOpa3zHas. [IpaBumna oTbickaHus epBOOOpa3HbIX. TabuuIia OCHOBHBIX
HEONPEEICHHBIX UHTETPAJIOB.
3ajauu, IpUBOJAIIKE K MOHATUIO ONPEACIIEHHOro nHTerpaina. [lonstue
omnpeneneHHoro uurerpana. @opmyna Hetorona — JleitOuuia. Beraucnenue

HJIOHIEIIIGI?I IITTOCKHUX (1)I/II‘yp C IIOMOIIBIO OIIPCACICHHOI'O MHTCI'paJia.

JJIeMeHThbl MATEeMATHYECKOM CTATHCTUKH, KOMOMHATOPUKH U TEOPUH
BEPOSITHOCTEM
Cratuctuyeckas o0paboTka faHHbIX. [IpocTeiiime BeposTHOCTHBIE 3a/1auHu.
Coueranus u pazmenienus. Dopmyna ounoma Herotona. CiiyuyaliHble COOBITHS U UX
BEPOSTHOCTH.

YpaBHeHus U HepaJsieBcTBa. CuCTeMbl YPABHEHHMH 51 HEPABEHCTB
PaBHOCHIIBHOCTE ypaBHEeHMM. OOIIME METO/IBI pEIICHUSI YPaBHEHUI: 3aMeHa
ypasuenus h(f(x))=h(g(x)) ypasaenuem f(x)=g(x), pasnoxkeHne Ha MHOKHUTEJIH,
BBEJICHHE HOBOM NEPEeMEHHOM, (DyHKIIMOHATIbHO-Tpaduueckuiit meto. Pemenue
HEPABEHCTB C OJHOM MMEPEMEHHON. PABHOCUIIBHOCTh HEPABEHCTB, CUCTEMBI U
COBOKYITHOCTH HEPAaBEHCTB, HPPALMOHAJIbHBIE HEPABEHCTBA, HEPABEHCTBA C
MOJTYJISIMH.

CucTteMbl ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MTapaMETPaMH.

O0o0maromniee NOBTOPEHUE

I'EOMETPUASA
MHororpaHHUKM

Bepuunsl, pedpa, rpaHu MHOTOrpaHHMKa. Pa3BepTka. MHOrorpaHHbi€ yIJibl.



Beinykiible MHOTOrpaHHUKH. [Ipu3mMa, ee ocHOBaHHMsI, OOKOBbIC peOpa, BHICOTA,
OoKkoBast TOBEpXHOCTL. [IpsiMast 1 HakIoHHAs npu3Ma. [IpaBuiIbHAS MTpU3Ma.
[Tapamnenenunen. Ky6. [Tupamuma, ee ocHoBaHue, 00KOBBIE pedpa, BHICOTA,
OoKoBast MOBEPXHOCTh. TpeyroabHas nupamua. [IpaBuibHas MUpaMua.
Ycedennas nmupamusa. [TIoHATHE O CHMMETPHU B IPOCTPAHCTBE (IICHTpaIbHAS,
oceBas, 3epkaibHas). CeueHus MHOTOTpaHHUKOB. [locTpoeHne ceueHuid.
[TpencraBieHue 0 MPaBUIHLHBIX MHOTOTPAHHUKAX (TETpadp, KyO, OKTasIp,

JOACKAdIp U UKOCAdIP).

Tena u MOBEPXHOCTH BpalleHUs
[Hunuugp u koHyc. YcedeHHbId koHnyc. OCHOBaHUE, BHICOTA, OOKOBas MOBEPXHOCTb,
oOpasytoias, pazsepTka. OceBble CEUSHUS U CEUCHHUSI, MTapalieIbHbIe OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenwpHas rockocts k cepe. Chepa, BrricaHHasi B
MHOT'OTPaHHHUK, c(hepa, OMMCaHHAas OKOJI0O MHOTOTPaHHHUKA.

O0beMbI Tes1 M IJIONIAIN UX TOBEPXHOCTEi

[Tonsitue 06 o6beme Tena. OTHoEeHnE 00BEMOB MOA0OHBIX Tel. PopMyibl 00beMa
Ky0Oa, nmapasuienenuneaa, npuMbl, HuauHapa. DopMyssl 00beMa NUpaMuIbl U
KoHyca. opMyJIbI IIIONIAIA TOBEPXHOCTH IMIIMHIPA U KOHYyca. DopMyIibl 00bema

niapa ¥ miomaau chepel.

HNPUMEPHOE TEMATUYECKOE INTAHUPOBAHUE

BA30OBBIN YPOBEHb

AJITEBPA U HAYAJIA AHAJIM3A 10 KJTACC



Tema KonnuecTBo yacos
3)
[loBTOpEHNE
7
YucnoBbie QyHKITUH
23

Tpuronomerpruyeckue QyHKIUU




Tpuronomerpruyeckue ypaBHEHUs

17

17
[IpeoOpazoBaHHE TPUTOHOMETPUUECKUX BBIPAXKECHHIA.

28
[IponsBonHas

5
[loBTOpEHHE
HToro 102

I'EOMETPHUA 10 KVIACC

Tema

KomuyecTBO Yacos

BBeneHue (aKkCHOMbI CTEPEOMETPUU U UX CIIEACTBUSA) 3)
[TapaieIbHOCTh MPSIMBIX U TTIOCKOCTEN 19
[lepneHANKYISIPHOCT IPSIMBIX U TJIOCKOCTEH. 20
MHOTrOTrpaHHUKH 12




BekTopbl B IPOCTpaHCTBE

IToroBoe noBTOpEHUE 3)
Hroro 68
AJITEBPA U HAYAJIA AHAJIN3A 11 KJIACC
Tema KomngecTBo wacos
[ToBTOpEHUE 6
Crenenn u kKopHU. CTeneHHble QyHKIUN 14
[lokazaTenbHas u jorapupmuueckas GQyHKIUN 28
[lepBooOpa3Hasi u UHTErpa 8
JJIeMEeHThI MATEMAaTUYECKON CTATUCTHUKH, 14

KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEMN




YpaBHeHUs 1 HepaBeHCTBA. CHCTEMBl ypaBHEHUH U

20
HEPaBEHCTB
[ToBTOpEHUE 12
HUToro 102

I'EOMETPHA 11 KVIACC

Tema

KomuyecTBO Yacos

16
MeToa KOOpAUHAT B TPOCTPAHCTBE

17
[{vnuHap.KOHYC.Iap

23
OO6BeMBI TeN

12
[ToBTOpEHNE
HNToro 68
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