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Pabouas mporpamMMa 1o MaTeMaTHKE Ha YPOBEHB CPEIHEro 001ero oopazoBanust (06a30BbIi
U yrIIyOJIEHHBIH YPOBEHB)COCTABJICHA B COOTBETCTBUU C JIOKYMEHTAMH:
1.denepanbHBII TOCYIaPCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT CPEIHETO O0IIero 00pa3oBaHMs.
2.MaremaTnka: anreOpa M Hayaja MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anredpa M Haudana
Marematuueckoro ananmmza. 10 kmacc m 11 kimacc (06a30BbIii W yriyOJICHHBIH ypOBHH):
MeTtonudeckoe mocodue misa yuntens/A.I. Mopakosud, I1.B.CemenoB.-M.:Muemosuna, 2017. B
ocoOuM MpecTaBieHa aBTOPCKas MporpaMmma Kypcea.
3. T'eomerpus. Coopuuk pabouux mporpamm 10-11 xmaccel. CocraButens T.A. Bypmwucrposa,
m3natensctBo [Ipocsemenue, 2018 r.

PaGouas mporpamma mo MaTeMaTHKE Ha YPOBEHb CPEJHEro oOLIero oOpa3oBaHusl COCTOUT U3 ABYX
MOJYJIEH:

- AnreOpa 1 Hayana marematudeckoro aHanmsa 10 kimace, 11 kimace

- 'eomerpust 10-11 kiacc

IInanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JIM4HOCTHBIE, MeTaNpPeAMeTHbIE U MPeIMeTHbIE Pe3yIbTAThI
OCBOEHHSI COJIepPIKAHUs Kypca
[Tporpamma mo3BOJIET JOOUBATHCS CIIEAYIONIMX PE3yIbTATOB OCBOCHHS 00pa30BaTEIbHON
MIPOrpaMMbI OCHOBHOT'O 0OIIIET0 00pa30BaHMS:

JIMYHOCTHbBIE:

e IlpencraBnenue o mpodhecCUOHATBHON NEITEIBHOCTH YUYEHBIX-MATEeMaTHUKOB, O Pa3BUTHU

MaTeMaThku oT HoBOro BpeMeHH 10 HalIuX THEH.

e VYMeHue SICHO (OPMYJIUPOBATh U APTYMEHTHUPOBAHHO W3JIaraTh CBOU MBICIIH; KOPPEKTHOCTH

B OOIICHUH.

¢ KpuUTUYHOCTH MBILUICHHS, YMEHHE PACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,

OTJINYATh TUMNOTE3Y OT (aKTa.

e KpeaTuBHOCTh MBIIIICHUS,, WHUIUATHBA, HAaXOJYMBOCTh, AKTHUBHOCTh TPU pPELICHUH

MaTeMaTHYeCKUX 3a7au.

¢ (CnocoOHOCTh K ICTETHUECKOMY BOCHPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB, 3a]a4, PEUICHHH,
pacCyXIECHUM.

MeTanpeaMeTHbIe:

e JIOCTATOYHO pa3BUThIE TMPEACTAaBICHUS 00 UIAEIX U METOJaX MaTeMaTHKU Kak
VHUBEPCATHLHOM SI3BIKE HAYKH M TEXHUKHU, CPEJCTBE MOCITMPOBAHUS SBJICHUH U IPOIIECCOB;

e YMEHHE BHUACTh TMPWIOKEHHUS TMOJYUEHHBIX MAaTeMaTUYeCKUX 3HAHUA B JAPYTUX
JTUCIUIUTNHAX, B OKPYXKAIOIICH KU3HU;

e YMEHHE HCIOJIb30BaTh pPa3jMYHble HCTOYHUKH HHQPOPMAIMHU A pPElIeHUS Yy4eOHBIX
npo0em;

e yYMEHHE MPUMEHSTh UHIYKTUBHBIC U JIETyKTHUBHBIE CIIOCOOBI PaCcCyKICHUI;

e YMEHHE MPUHUMATH PEIICHUE B YCIOBHIX HEMOJIHOW W N30BITOYHON HH(OPMAITHIX;

e YMEHHE YBHJIETh Pa3NIUYHBIE CTPATETUU PEIICHUs 3aj]ad, MIIAHUPOBATh M OCYIIECTBIATH
JeSATEIbHOCTD, HAIIPABJICHHYIO HAa WX PEIICHHCE;

npeJaMeTHbIE Pe3yJbTAThI:

e UMETh NPEJCTABICHUS 00 OCHOBHBIX M3YyYaeMBbIX MaTEMATHUYCCKHUX TMOHSITHSIX, 3aKOHAX,
METOJIaX, MO3BOJISIIOIINX OMHUCHIBATH W HCCIEAOBAaTh peajbHbIE MPOIECCHl U SIBICHUS: YHCIIO,
BEJIMYMHA, alreOpandeckoe BBIPAKCHWE, ypaBHEHWE, QYHKIUS, CllydailHas BEIUYMHA W
BEPOATHOCTh, 3aKOH OONBIIUX YHCET, NPUHLIUI MAaTeMaTHYeCKOW HHIYKIUU, METOJIBI

MaTeMaTHUeCKOMN UHAYKOWW, MCTOABI MaTEMAaTHICCKHUX paCCY)K}IeHI/II\/’I;
¢ BJIaJ€Th KIIFOYEBbIMU MaTEMATUYCCKUMU YMCHUSAMU

BBIITOJIHATH TOYHBIC U HpI/I6J'II/I)KeHHBIe BBIYHCIICHHUSA C ﬂGﬁCTBI/ITCJ’IBHLIMH YHUCJIaMH,
BBIIIOJIHATH (HpOCTeﬁIHI/IC) npeoGpa30BaHmI BBIpa)KeHHfI, BKJIIOYAIOIIIMX  CTCIICHU,



Jorapu@Mmbl, pauKaibl 1 TPHTOHOMETPUUECKUE (PYHKITUH;
pemath (MpocTeiiine) ypaBHEHUS, CUCTEMbl YypaBHEHHMH, HEPABEHCTBA U CHUCTEMBI
HEPaBEHCTB;
pelaTh TEKCTOBBIE 33]a4l; UCCIEN0BaTh (DYHKIIUH;
CTPOUTH MX TpadUKH (B MPOCTEHIINX CITydasx);
OLIEHUBATh BEPOSATHOCTH HACTYIUIEHHS COOBITUI B MPOCTEHIINX NPAKTUYECKUX CUTYaLUsX;
MPUMEHSATh MaTEMATUYECKYIO0 TEPMHHOJIOTHIO U CUMBOJIUKY;
JI0Ka3bIBaTh MaTEMATUYECKHUE YTBEPKACHUS;
e BJAJETh IEOMETPUYECKOMH TEPMUHOJIOTHEH, KJIIOUYEBBIMU HOHATUSAMH, METOIAMU U

npuéMamu;

e BJAJECTh OCHOBHBIMU MOHATHSAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPHUUYECKUX
¢durypax, iX OCHOBHBIX CBOMCTBAX;

e yMETh pPAacno3HABaTh HA YEPTEkKaAX, MOJEIAX M B PEATBHOM MHUPE TIE€OMETPUUYECKHUE

burypsr;

e TPUMEHSTh HM3YYCHHBIE CBOICTBa reoMeTpuueckux ¢Guryp u Gopmya A peuieHus
reOMETPUYECKUX 33/1a4 U 3a/]1a4 C IPAaKTHUYECKUM COEpKaHNEM;

e OBJAJETh T€OMETPHYECKUMH 3HAHUSIMU M YMEHHSMH, HEOOXOAMMBIMU UISl TIPOJAOIKECHUS
00pa3oBaHus, U3yYECHUSI CMEKHBIX JUCIUILUINH, IPUMEHEHUS B IOBCEHEBHOM KU3HHU;

e TPUMEHSTH NPUOOPETEHHBIC 3HAHWS W YMEHUS IJIs PEHICHUS 3aJad IMPaKTHYECKOTO
XapakTepa, 3a7a4 U3 CMEKHBIX JUCITUILIHH.

MeTtanpeaMeTHbIMUA  pe3yJIbTATAMH OCBOEHUSI Kypca sABJjsiercs ¢opMupoBaHnue

YHHBepCaJbHbIX Yu4eOHbIX aeiicTuii (YY /).

Perynarusneie YV /I:

e CaMOCTOATENBHO OOHAPYXHUBATH U POPMYIHUPOBATH YUCOHYIO TPOOIEMY;

e BBUIBUraTh BEPCUM pELICHHs MpOoOJIEMbl, OCO3HABaTb KOHEUHBIM pe3ysibTaT, BbIOUPATH
CPEICTBA IOCTHKEHUS LIEJIN U3 MPEIJIOKEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSITENIbHO;

e COCTABJIATH IUIaH PEIICHUS MPOOIEMBI;

e paboras MO IUIaHy, CBEPSATh CBOU ACUCTBUS C LIENBIO U MPU HEOOXOAMMOCTH HCIIPABIISThH
CBOU OLIMOKH CaMOCTOSITENIBHO;

e B JIMAJOre C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOATEIBHO BHIOPAHHBIE KPUTEPUHU OLIEHKH

ITo3naBarenwubie YV /:

e TMPOBOJUTH HAOIIOJEHUS U SKCIIEPUMEHT MOl PYKOBOJICTBOM YUHUTEIIS;

e (QopmynupoBaTh TUIOTE3bI, 00OCHOBBIBATH UX WUJIM OIIPOBEPraTh;

e OCYIIECTBJIATH BbIOOp Hanbosee 3(h(HeKTUBHBIX CIIOCOOOB pelIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBUM;

e  AHAJIM3MPOBATh, CPABHUBATH, KJIACCU(PULIUPOBATH U 0000IIATh (PaKTHI U SBICHHUS;

e  J1aBaTh ONPEJECICHUE TOHITUAM

e OCYIIECTBIJIATH PACHIMPEHHBIN MOMCK MHPOPMALIUHU C HCIIOJIb30BaHUEM PECYPCOB OUOINOTEK
u nTepHera

KommyHnukatusubie YV /I:

e  CaMOCTOATENBHO yueOHOE B3aUMOJICHCTBHE B TPYIIIIE;

e B JINCKYCCHUHM YMETh BBIJIBUTaTh apTyMEHTBI U KOHTPapTryMEHTHI,

* VUUTBCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATh
OIMMUOOYHOCTh CBOETO MHEHHS M KOPPEKTHUPOBATH €T0;

e TMOHUMATh MO3UIIMIO IPYTOr0: Pa3INyaTh B €r0 peYl: MHEHHSI, JOKA3aTeIbCTBA, (PaKThI,

e yMETh B3MVIIHYTh HA CHUTYallMI0 C WMHOW MO3WMIHMH W JOTOBAPUBATHCS C JIFOJbMH WHBIX
MO3UIIUH.



IlnaunpyemMblie pe3vabLTATLI 00YUeHUsS MaTeMaTHKe Ha 0a30BOM M YIJ1Y0JEHHOM VPOBHE

ba3oBblil ypoBeHb
«IIp006/1eMHO-PYHKIMOHATbHBIE PE3YJIbTAThD)

Yray0JieHHbIH YPOBEHb
«CHCTEeMHO-TeoOpeTHYeCKHE Pe3yJIbTAThI»

Paznen |. BoinycKHUK I11. BbIMyCKHUK MOJYyYUT 1. BbImycKHUK V. BeinycKHUK
HAYYHUTCHA BO3MO’KHOCTH HAYYUThHCS HAYYHUTCHA MOJIyYUT
BO3MOKHOCTH
HAYYNTHCS
2 3
JIeMEeHTBbI Onepuposathb Ha 6a30B0M OmnepupoBaTh NOHATUSIMH: CB00OOIHO omepHpoBaTh —  JlocTukeHue pe3yabTaToB
TeOpHI/I ypOBHe:L HNOHATHUAMU:. KOHCYHOC KOHC€YHOC MHOXECTBO, 39JICMCHT HOHATHAMHU. KOHCYHOC pazaeiaa ”,
MHOKECTB H MHOKECTBO, JIEMEHT MHO€ECTBA, HOJAMHOXECTBO, MHOECTBO, 3JIEMEHT —  OIepHPOBATH NOHATHEM
MaTeMaTH4e MHOECTBa, IOAMHOXKECTBO, NepeceUyCHUC n 06LC,I[I/IH€HI/I6 MHOXKECTBA, IIOAMHOXECTBO, OTIPEIENCHHNSI, OCHOBHBIMH
o MHOJXCCTB, YHCJIOBBIC MHOXXCCTBA HAa nepeceyeHue, 06LCHI/IHCHI/IG u o
CKOM MEPeCCUYCHUEC U 06’I)CJII/IHCHI/IG o o BUAaMH OIPCIACIICHUH,
KOOPpAUHATHOU IIPAMOU, OTPE3O0K, Pa3HOCTb MHOXKECTB, YHNCJIOBLIC
JIOTUKH MHO>KCCTB, YHUCJIOBBIC HHTEPBAaJl, IOJIYUHTEPBAIL, MHOXCCTBa Ha KOOp]lI/IHaTHOI‘;I OCHOBHBIMHU BHUJIaMU TCOPEM,

MHOXECTBa Ha KOOPJAMHATHOU
MpsIMOH, OTPE30K, HHTEPBAL;
OTIepHPOBATH Ha 0A30BOM
YpOBHE NOHSTUAMM:
YTBEPKIACHHUE, OTPULIAHUE
YTBEPKIACHUS], ICTUHHBIE U
JIOXKHBIE YTBEP)KICHHUS,
MIPUYMHA, CIEICTBUE, YaCTHBII
ciIydait 00IIero yTBEep)KCHHUS,
KOHTPIIpUMED;

HaXOJIUTh IIepecedeHue u
0o0BeTMHEHNE IBYX MHOYKECTB,
NPE/ICTaBICHHBIX TPadUUECKH

MIPOMEXYTOK C BBIKOJIOTOM TOUKOM,
rpaduyueckoe mpeacTaBIeHue
MHOECTB Ha KOOPJAMHATHOU
TUIOCKOCTH;

ONEepUPOBATH NOHATUSAMU:
YTBEP)KIAEHHE, OTpULIAHUE
YTBEPKACHUSI, HICTUHHBIE U JIO)KHbIE
YTBEPKACHHUS, IPUUKHA, CIEICTBUE,
YacTHBIN CITy4aif o0miero
YTBEPKACHUSI, KOHTPIPUMED;
MIPOBEPSTH MPUHAJICIKHOCTh
3JIEeMEHTa MHOXKECTBY;

HaxOJUTh MepeceIeHre U
00bEIMHCHHE MHOXKECTB, B TOM

MPSIMOM, OTPE30K, HHTEPBAI,
MOJIYMHTEPBAJ, TPOMEKYTOK C
BBIKOJIOTOM TOUKOM,
rpaduyeckoe npeacTaBIeHHEe
MHOYKECTB Ha KOOPAWHATHOM
IJIOCKOCTH;

3aJ1aBaTh MHOYKECTBA
MIEPEYHCICHUEM H
XapaKTePUCTHIECKUM
CBOICTBOM,;

OTIepUPOBATH TIOHITUSIMH:
YTBEPKIACHHUE, OTPUIIAHUE
YTBEPKICHUS, ICTUHHBIE U
JIO)KHBIEC YTBEPKIACHMSI, IPUYNHA,

—  TOHHMMATb CYTh KOCBEHHOTO
JI0Ka3aTeIbCTBA;

—  OIepUpOBATH NOHITUAMHU
CUETHOr'0 ¥ HECUECTHOTO
MHOJXKECTBA,

—  [PUMEHSTb METOJ
MaTeMaTH4eCKON MHIYKLIUU AJIs
IIPOBEJICHUS PACCYKIEHUN U
JIOKa3aTeNbCTB M MPH PEIICHUN
3a7ad.

B noBceHeBHOM XKU3HU U IPU
HU3YYEHHUH JPYTHX NPEIMETOB:

—  HCHOJB30BaTh TEOPETHKO-

3neck u Jlajiee:pacro3HaBaTh KOHKPETHBIE IIPUMEPHI 00X IMOHATHH 110 XapaKTEPHBIM ITPU3HAKaM, BBIIIOIHATH JEUCTBHS B COOTBETCTBUH C ONPEIEIICHUEM U MPOCTEHIINMU
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPAaMH OOIINE TOHSTHS.
% 31ech ¥ Jajee; 3HATh ONpPE/ICICHHE TOHATHS, YMETh IOSCHATH €ro CMBICI, yMeTh HCII0JIb30BaTh IOHSTHE I €r0 CBOMCTBA MPH MPOBEACHHH PACCYKICHHH, PEIICHNHN 3a/1a4.
% 3/1ech 1 jasee: 3HATH OIPE/ICICHHE TIOHATHS, 3HATH ¥ yMETh 00OCHOBBIBATH CBOMCTBA(IPH3HAKH, €CIIH OHH €CTh) MOHSTHS, XaPAKTEPH30BaTh CBSI3U C APYTHMH MOHATHAMH,
IIPEJCTAaBIIss OQHO MOHATHE KaK YaCTh LEJOCTHOTO KOMILIEKCA, UCTIONB30BaTh IOHATHE M €r0 CBOMCTBA IPU NPOBEJCHNUN PACCYXKIECHUH, TOKa3aTeIbCTB, PEIICHUH 3a1a4.




Ha YKCIIOBOM NPSMOI;

—  CTPOUTH Ha YUCIIOBOU MpPsIMOH

MIOIMHO>KECTBO YHCIIOBOIO
MHO>KECTBA, 33JJaHHOE
MPOCTEHIINMHU YCIOBUSIMU;
—  pacro3HaBaTh JOXKHbBIE
YTBEPIKICHHUSI, OLTHOKA B
paccyXIeHusX, B TOM
qHCIIe ¢ UCIOIb30BaHUEM

KOHTPIIPUMEPOB.

B noscegHeBHOM KU3HU U IIpU
W3YYEHUHU APYTUX MPEAMETOB:

—  HCIOJIb30BaTh YHCJIOBHIE
MHO>KECTBa Ha KOOPAWHATHOU
MpsIMOU JJI ONMCAaHUS
pEaNbHBIX MPOLECCOB U
SIBJICHHMI;

—  TPOBOAWTH JIOTHUECKHE
PACCYXICHUS B CUTYaIHAX
MMOBCETHEBHOU KU3HU

YHCIIe TIPECTABICHHBIX rpapuIecKu
Ha YHCJIOBOH MPSIMON U Ha
KOOpAMHATHOM IIOCKOCTYH;

—  TNPOBOAUTH AOKA3aTEIbHBIC
paccyxneHus 111 000CHOBaHUS
HUCTHHHOCTH YTBEPKACHHUH.

B noBcenqHEBHON XKU3HU U NIPU U3YUYEHUHU
JpYyTUX OPeIMeTOB:

—  HUCIOJIb30BaTh YHUCJIOBBIC MHOXKECTBA
Ha KOOPAMHATHOM NPSAMON U Ha
KOOPAMHATHOM MJIOCKOCTH AJISt
OIMCAHUs PEAIbHBIX IIPOLIECCOB U
SIBJICHUH;

—  TIPOBOJAUTH JOKa3aTeIbHbIE
paccyXIEHHS B CUTyallusIX
MTOBCEHEBHOM KHU3HH, IIPU PEIICHUH
3a[a4 U3 APYruxX NpeIMETOB

CIIEACTBUE, YACTHBIN CIIy4yan
0011ero yTBEpXKICHNUS,
KOHTPIIPUMED;

—  IIPOBEPATh NPUHAMJIEKHOCTD
3JIEMEHTa MHOKECTBY;

—  HaxOJWTb [EpECEUEHUE U
00BeIMHEHNE MHOXKECTB, B TOM
YHUCJIE MIPENCTaBICHHBIX
rpadUUecKy Ha YUCIOBOM
IIPSIMOU U Ha KOOPJAUHATHOU
IIOCKOCTH;

—  TPOBOAUTH JOKa3aTeIbHbIE
paccyxaeHust 1isi 000CHOBaHUs
WCTUHHOCTHU YTBEPKIEHUM.

B noBcenHeBHON XU3HU U IPU
H3Y4YEHHUH JPYTUX NPEIMETOB:

—  HCHOJIb30BaTh YHCJIOBBIE
MHO>KECTBA Ha KOOPAUHATHOM
MpsIMON U Ha KOOPJAMHATHOM
IJIOCKOCTH JUJISl ONUCAHUS
peanbHBIX MPOIECCOB U SIBICHU;

—  TIPOBOAWTH JIOKa3aTeJIbHbIC
paccyXIeHUs B CUTyaLlUsIX
[IOBCEIHEBHOM JKU3HMU, IIPU
peIIeHnH! 3a7a4 u3 Ipyrux
[IpeIMETOB

MHO>KECTBEHHBIH SA3BIK U A3BIK
JIOTHKH JUTA ONTHCAHUS PEATbHBIX
IIPOLIECCOB U ABJICHUH, IPU
peLIeHUH 33134 APYruX y4eOHBIX
MIPEIMETOB

Yuciaa n
BbIpasKeHU S

—  OmnepupoBaTh Ha 6a30BOM
YpOBHE MOHATHIMH: IEJI0C
YHUCIIO, NETUMOCTD YHCE,
OOBIKHOBEHHAS APOOH,
JIECSITUIHAS APOOB,
palroHaIbHOE YHCIIO,
npuOIHKEHHOE 3HAYCHHE
YHCIIa, YacTh, OIS,
OTHOIIICHKE, MPOIICHT,
MOBBIIIIEHNE U ITOHIKEHHE HA
3aIJaHHOE YHUCJIO MIPOIICHTOB,
Maciral;

— CB0001HO OmIepHpOBATH MOHATHAMU:
LEeJI0€ YUCII0, ACTUMOCTh YUCElI,
OOBIKHOBEHHAs! JPOOb, AECATUIHAS
Jpo0b, PalMOHAIEHOE YHCIIO,
IpUOIMKEHHOE 3HaYEHNE YNCIIa,
YacTb, J0JIsl, OTHOIIECHHE, ITPOIIEHT,
IIOBBIIICHHUE U ITIOHM)KCHUC HA
3aJ]aHHOE YKCIIO MTPOIICHTOB,
MaciTao;

—  TPUBOJIHTH IIPUMEPHI YHUCEI C
3aJaHHBIMH CBOWMCTBAMH JACITUMOCTH,

- OICpUPOBATH MMOHATUAMMU: J'IOFapI/I(l)M

—  CB00OJHO OTIEPHPOBATh
MOHSTUSAMU: HATYPAJIBHOE YUCIIO,
MHOYKECTBO HATYPAJIbHBIX YUCE,
LIEJI0€ YKCII0, MHOKECTBO LIEIBIX
qricer, OOBIKHOBEHHAS IPO0b,
JIECSITUIHASL IPOOB, CMEIIAaHHOE
YKCJI0, PAllMOHAIBLHOE YUCIIO,
MHOYKECTBO PallMOHAIBHBIX
4KCeIT, UPPALUOHATIBHOE YHCIIO,
KOPEHb CTEIICHH 1,
NCHCTBUTEIHLHOE YHCIIO,
MHOYECTBO JE€HCTBUTEILHEIX
9HCeN, TeOMEeTpHYCeCcKast
HHTEPIPETANHUS HATYPAIbHBIX,

JlocTuxkeHue pe3ynbTaToB
paszgena ll;

CBOOO/IHO OTIEpPUPOBATH
YHUCIOBBIMUA MHOYKECTBAMH MIPU
pELICHUH 33/1a4;

MOHUMATh IPHYHHBI 1 OCHOBHBIC
HICHU paCHIUPCHUS YUCITIOBBIX
MHOXECTB;

BJIaAC€Th OCHOBHBIMHU ITIOHATUAMHU
TCOPUHN ACJIUMOCTHU ITIPU PCUHICHUN
CTaHJApTHBIX 3a1a4

UMETh 0a30BbIC MPEICTABICHUS O




OTIepHpOBATH Ha 6a30BOM
YpOBHE MOHATHAMH: JIOTapu(m
YHCIIa, TPUTOHOMETPHUIecKast
OKPYKHOCTB, TpagycHas Mepa
yria, BeJIMYMHa yria,
3aJJaHHOTO TOUKOIl Ha
TPUTOHOMETPUYECKOI
OKPY’KHOCTH, CHHYC, KOCHHYC,
TAHTe€HC U KOTAaHT€HC YTJIOB,
UMEIOIIUX TPOU3BOIBHYIO
BCJIHYMHY

BBITIOJTHATH apu(pMeTHIECKUe
JEHCTBUS C IENBIMHA U
panroHaTHHBIMH YHCIIAMU;
BBINOJIHATH HECJIOKHBIE
npeoOpa3oBaHus YUCIOBBIX
BBIpaXXEHUH, coJiep KaIInX
CTETIeHH YHUCETI, TH00 KOPHU M3
quced, 100 JoraprudMbl
qHCeT,;

CpaBHUBATH PAIlHOHATHHEIC
gHcIIa MEXIy COOOH;
OIICHUBATh U CPAaBHHUBATH C
palMOHATHHBIMY YHCIaAMHA
3HAYEHHUS IIeIIBIX CTEICHEN
4yuCell, KOPHEH HaTypaJbHON
CTETICHH W3 YHCeT,
sorapudMOB YUCEI B IPOCTHIX
cITydasx;

n300paXkaTh TOYKAMH Ha
YHUCJIOBOM MPsIMOIL LiesbIe U
palroHaIbHEIC YHCTIA;
n300pakaTh TOYKAMH Ha
YHCIIOBOH MPSIMOII Lienble

YHCIIa, TPUTOHOMETPUYIECKAs
OKPYKHOCTb, PafiaHHAs U
rpazycHas Mepa yIJia, Ben4nHa
yrJia, 33JaHHOTO TOYKOH Ha
TPUTOHOMETPHUYECKOI OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT'€HC U
KOTaHI'CHC YTJIOB, IMEFOIINX
MIPOU3BOJIBHYIO BEJIMYHMHY, YUCIIA € U
T,

BBINOJHATH apH(METHIECKIE
JEHCTBHUS, COYETas! YCTHBIE U
ITICEMEHHBIC IPUEMBI, TPUMEHSS
IIPU HEOOXOJUMOCTH
BBIUHCIIUTEIbHBIE YCTPOHCTRA;
HaXOJIUTh 3HAYECHUSI KOPHSI
HaTypaJIbHOH CTEIIeHHU, CTETIEHH C
palMoHAILHBIM TIOKa3aTeseM,
norapudma, UCrob3ysl MpH
HEOOXOMMOCTH BBIUUCIHUTEIbHbBIE
YCTpOICTBa,

TI0JIb30BATHCS OIIEHKON M MPUKHUJIKON
TIPY TIPAKTHYECKHUX pacdeTax;
MIPOBOANTH MO U3BECTHBIM (hOpMyIIaM
1 TIpaBMIIaM IIpeoOpa30oBaHUs
OYKBEHHBIX BBIPAKEHHIA,
BKJIFOYAIOIUX CTEIEHH, KOPHH,
sorapu()Mbl 1 TPUTOHOMETPHYECKHUE
byHKIINN;

HaXOJIUTh 3HAYEHHSI YUCIIOBBIX U
OYKBEHHBIX BBIDAXXCHUH,
OCYILECTBIISIST HEOOXOMMEIC
TI0JICTAHOBKH U IPeoOpa3oBaHus;

n300pakaTh CXEeMaTHYECKH YTOI,
BEJIMYMHA KOTOPOT'O BBIpAXCHA B
rpajycax WiIH paJiaHax;

LENbIX, PAllHOHATbHBIX,
JICUCTBUTEIIBHBIX YHCEIT;
MOHUMATP U OOBSCHITH Pa3HUILY
MEXAY HO3ULMOHHON U
HETIO3UIINOHHON CHCTEMaMH
3aIIMCH YHCEIT,

MIEPEBOUTH YUCIA U3 OAHOU
CHCTEMBI 3aITUCH (CHCTEMBI
CYHCIIEHUS) B APYTYIO;
JOKa3bIBaTh U UCIIOJIL30BAThH
HpI/ISHaKI/I JCINMOCTHU CyMMI)I nu
HpOI/ISBeZ[eHI/IH HpI/I BBITIOJTHCHU U
BI)I‘II/ICJ'ICHI/Iﬁ nu peIHeHI/II/I 3aJa4,
BBIIIOJIHATE OKpYIJIEHUE
palMOHATBHBIX U
HppaIMOHATBHBIX YHCEI C
3aJaHHOM TOYHOCTBIO;
CpaBHUBATH ICHCTBUTEIHLHBIC
YucIia pa3HBIMH CITOCO0aMU;
YHOPSIIOYUBATE YHCIA,
3aIlIMCaHHBIC B BUIC
OOBIKHOBECHHOM M JIECATHYHOM
JpoOu, Yuciia, 3alMcaHHble C
HCIIO0JIb30BaHUEM
apu(METHIECKOr0 KBaPaTHOTO
KOpHs1, KOpHEH cTeneHn 0oJbIe
2;

Haxoautb HO/] u HOK pa3ubimu
crmocobamMu U UCIOJIb30BaTh UX
[IpY PELICHUH 3a]ay;
BBIINOJIHATH BBIUMCIICHUS U
npeoOpa3oBaHus BEIPAKEHUH,
COZIEpIKaIlUX IEUCTBUTEIbHBIE
qucja, B TOM YHUCJIC KOpHI/I
HaTypaJIbHBIX CTENIEHEH;
BBITIOJIHATH CTaHIIapTHBIe
TOXKJIECTBEHHBIC
npeoOpa3oBaHus
TPUTOHOMETPHUECKHUX,
JIOTapU(PMHUYCCKUX, CTCIICHHBIX,

MHOYKECTBE KOMITICKCHBIX YHCET;
CBOOOIHO BBITIOJIHATH
TOKICCTBEHHEIC
npeoOpa3oBaHusg
TPUTOHOMETPUYECKHUX,
Jorapu()MUYECKNX, CTEIIEHHBIX
BBIPAYKEHUH;

BiazeTh Gopmyoit OnHOMa
HrioTOHa;

MIPUMEHSTh MIPH PEIICHNH 32129
TEOopeMy O JINHEHHOM
npexacrasiaenun HOJ;
MIPUMEHSTP MIPH PEIICHNH 32129
Kuraiickyto Teopemy 00
oCTaTKax;

MIPUMEHSTh [IPU PELICHNH 3a/1a4
Manyto Teopemy Pepma;

YMETb BBINOJIHATH 3aIIUCh YUCIIA
B [IO3ULIMOHHOH CUCTEME
CUHCIICHUS;

MIPUMEHSTP MIPH PEIICHUH 33129
TEOPETHKO-YUCIIOBBIC (PYHKIINH:
YHCIIO ¥ CyMMa JICTHTEIEH,
¢dbyHKIHIO Diinepa;

MIPUMEHSTH [IPU PELICHNH 3a/1a4
LIETHbIe 1podu;

MPUMEHSTDH PY PEIICHUH 3a1a9
MHOTOWICHEI C
JEHCTBUTEILHBIMH U IIEITBIMU
koadunreHramu;

BJIAJIETh MOHATHAMHU
MPUBOJUMBIN U HEPUBOAUMBIN
MHOTOWIEH U NPUMEHSTh UX MPU
pelIeHny 3a1a4;




CTETICHHU YHUCeN, KOPHU
HaTypaJIbHOM CTETICHU U3
qrce, JorapumMbl YUcen B
MPOCTBIX CITyYasix;

—  BBINOJIHATH HECIIOXKHBIC
npeoOpa3oBaHusl IENbIX U
JIPOOHO-PAMOHATBHBIX
OYKBEHHBIX BBIpPAXCHUH;

—  BBIPAXaTb B IPOCTEHIINX
CIly4asix U3 PaBEHCTBA OJTHY
MEePEeMEHHYI0 Yepe3 APYTHe;

—  BBIYHCIIATH B MPOCTBIX CIIydasx
3HAYCHHS YUCIIOBBIX U
OYKBEHHBIX BBIPDOKCHUH,
OCYIIECTBJISISI HEOOXOIUMBIE
MOZICTAHOBKH 1
npeoOpa3oBaHus;

—  M300pakaTh CXeMaTHYECKU
yroJj, BeJINn4ruHa KOTOpOro
BBIP2XKEHA B IPaIycax;

—  OLICHHMBATh 3HAKU CHUHYCA,
KOCHHYCa, TAHTeHCa,
KOTAaHIeHCA KOHKPETHBIX
YIJIOB.

B moBceHEeBHOM XKHU3HU U IPU
W3YYCHHUH JPYTUX YIeOHBIX
MPEeIMETOB:

—  BBIIOJHATH BBIYUCIIEHUS IPU
pelIeHnu 3a1a4
MPaKTUYECKOI0 XapakTepa;

—  BBIIOJHSATH NPAKTUYECKUE
pacyeThl ¢ UCMOJIb30BaHUEM
Ipu HEOOXOTUMOCTH
CIIPABOYHBIX MATEPUAIIOB U

—  HWCIIOJNIb30BaTh IPH PELICHUH 33134
TaONUYHbIC 3HAYCHUS
TPUTOHOMETPUUYECKHUX (DYHKLIUH
YIJIOB;

—  BBIIOJHATH IIEPEBOJ BEJIMYMHBI yIiia
U3 paJHaHHON Mepbl B TPaTyCHYIO U
oOpatHo.

B nosceaHeBHOMN KU3HU U IIPU U3YyUEHUU
JpYrux y4yeOHBIX MPeIMETOB:

—  BBINOJHATH JEUCTBUS C YUCIOBBIMHU
JAHHBIMHU IIPU PEIICHUH 3a1a4
MIPaKTUYECKOI0 XapakTepa U 3a1ad
U3 Pa3IUYHBIX 00JacTeil 3HAHUH,
UCIIONB3Ys TIPH HEOOXOAUMOCTH
CIIPAaBOYHBIE MaTepUAbl U
BBIYMCIIUTEIILHBIE YCTPOMICTBA,

—  OLEHMBATh, CPABHHUBATH U
HCIONb30BaTh MPU PEILIEHUH
MIPAKTUYECKHX 3a/1a4 YHCIOBbIE
3HA4YEHHUS PEaNIbHBIX BEJIUYUH,
KOHKPETHBIE YHCIIOBBIE
XapaKTEepUCTUKN OOBEKTOB
OKpYXAaroIIero Mupa

MPPALMOHATIBHBIX BBIPAYKEHUH.

B noBceaHeBHOM XU3HU U IPU
W3YYCHHUH APYTUX IPEIMETOB:

—  BBINOJHATH U OOBICHATH
CpaBHEHHE PE3yIbTaTOB
BBIYUCIICHUH TIPH PEIICHUN
MIPaKTUYECKUX 3a/1a4, B TOM
YUCIIe IPHOIMKCHHBIX
BBIYHCIICHUH, UCTIONB3YS pa3HbIe
crocoObl CpaBHEHUIH;

—  3amnuchIBaTh, CPAaBHUBATH,
OKPYTJIATH YHCIIOBBIE JaHHbIE
peaNbHBIX BETUYHH C
HCTIOJIE30BAaHUEM PA3HBIX CHCTEM
HU3MEpPeHUs;

—  COCTaBJIITh Y OLICHUBATh
Pa3HBIMH CIIOCOOAMU YHCIIOBHIE
BBIPKEHUS TPU PEIIEHUN
MPaKTUIECKUX 3a]1ad U 3a/1a9 U3
JIPYTHUX YUeOHBIX IPEIMETOB

NPUMEHATH IIPH PEIICHUH 33139
OCHOBHYIO TEOpeMy aireOpsr;
NPUMEHATH IIPH PEIICHHUH 33139
npocreimue GyHKINH
KOMIUIEKCHO MepeMeHHO Kak
reoMeTpUYECKHE
npeoOpa3oBaHus




BBIYHCIIMTEIbHBIX YCTPOUCTB;
COOTHOCHUTH pealbHbIe
BEITMYHHBI, XapaKTePUCTUKH
00BEKTOB OKPYIKAIOIIETO MHpa
C MX KOHKPETHBIMH
YHCIIOBBIMU 3HAYECHUSIMU;
UCIIOJIb30BaTh METO/IbI
OKPYTJICHUS, IPUOIMKCHUS U
NIPUKUIKYU TIPYU PELICHUN
NPaKTUYECKUX 337124
HOBCEIHEBHOM KHU3HH

YpaBHeHust
"
HEePaBeHCTB
a

Pewats nHelHbIE ypaBHEHUS
Y HEPAaBCHCTBA, KBAIPATHBIC
yYpaBHEHHUS;

peuiats JorapupmMudecKrue
ypasuenwus Buja 10g, (bX + ¢) =
d u npocreiie HepaBeHCTBA
Bua l0gx<d;

pelaTh oKa3aTelbHbIe
ypaBHerus, Buga a°°=d (rze
d MO>XHO Ipe/ICTaBUTh B BHAE
CTEIEHH C OCHOBAaHHEM a) 1
npocTeiilne HepaBeHCTBA
sujpa @'<d  (rae d MoxHO
NPE/ICTABUTH B BUJIE CTETICHHU C
OCHOBAHHEM 8a);.

MPUBOAUTH HECKOJIBKO
IIPUMEPOB KOPHEH
MPOCTEHNILEro
TPUTOHOMETPHUUYECKOTO
ypaBHEHUs BHIA: SinX = &, COS
X=a, tgx =4, ctgx = a, rme a —
TabJIMYHOE 3HAYCHHE
COOTBETCTBYIOIIEH

Pematp panrOHAaJIbHBIC,

II0Ka3aTCJIbHBIC U JIOFapI/I(I)MI/I‘IeCKI/Ie

YPaBHEHUS U HEPABEHCTBA,
MIPOCTEHIINE UPPALUOHAIIbHBIC U

TPUTOHOMETPUYECKHUE YPaBHEHUS,

HEpPaBEHCTBA M UX CHCTEMBI;
UCIIOJIB30BaTh METOIBI PEIICHUS
YpaBHEHHIA: IPUBEJCHUE K BUILY

«HIPOU3BCACHNUEC PABHO HYJIIO» WA

«IaCTHOC paBHO HYJIKO», 3aMCHA
NIEPEMCHHBIX;

HCIOJb30BaTh MCTOJ UHTEPBAJIOB

JUT pEeIICHUST HEPABEHCTB,

UCIIOJIb30BaTh rpaduueckuii MeTon

JUTSE IPUOTTMHKEHHOTO PEIECHUS
YpaBHEHUU U HEPABEHCTB;

n3o0paxaTh Ha

TPUTOHOMETPUUYECKOH OKPYKHOCTH
MHO>XECTBO PELIeHHI MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH U

HEPaBEHCTB;
BEITIOJTHATH OTOOP KOPHEH
YpaBHEHUN WU PEIICHUMI

CB060HO OTIEPHPOBATH
MOHATHSIMU: ypaBHEHUE,
HEpaBEHCTBO, PAaBHOCHJIBHEBIE
YpaBHEHMS U HEPABEHCTBA,
ypaBHEHHUE, SBJISAIOLICECS
CJIC/ICTBHEM JIPYTOT0O YpaBHEHUS,
ypaBHEHHsI, paBHOCHIIbHBIC Ha
MHO)KECTBE, PABHOCHJILHBIC
npeoOpa30BaHus ypaBHEHNI;
penIats pasHble BUIbI YpaBHEHUH
1 HEPABEHCTB M UX CHCTEM, B TOM
YrcIIe HEKOTOphIe ypaBHEHUS 3-i
u 4-ii cTeneneit, ApoOHO-
palMoHaIbHbIE U
HppanroHaJbHbIE,

OBJIQIETH OCHOBHBIMHU THUIIAMH
MOKAa3aTeNbHBIX,
norapu(pMHUYECKUX,
UppalMOHANbHBIX, CTENEHHBIX
YpaBHEHHUH U HEPABEHCTB U
CTaHJApTHBIMH METOJAMH UX
peleHnH U IPUMEHATh UX MIPU
peleHny 3a1a4;

MIPUMEHSTH TeopeMy besy k
PELICHUIO YPaBHEHUH;
HIPUMEHSTh TeopeMy Bueta 1uist
pELICHNUs] HEKOTOPBIX YpaBHEHUH

JlocTimkeHne pe3yabTaToB
paszgena ll;

CBOOOHO OTIPEAEIAThH TUII U
BBIOMPATh METOJ PEIICHHS
MOKa3aTeIbHBIX U
JorapuMUUECKUX YpaBHEHUH U
HEpPaBEHCTB, UPPALMOHATBHBIX
YPaBHEHUH U HEPABEHCTB,
TPUTOHOMETPHUIECKHUX
YPaBHEHHMH U HEPABEHCTB, HX
CUCTEM;

CBOOO/IHO peIIaTh CHCTEMBI
JIMHENHBIX YpaBHEHUI];

pelaTh OCHOBHBIE THIIBI
YPaBHEHUM U HEPABEHCTB C
napamMeTpamy;

MIPUMEHSTH [IPH PELICHNH 3a/1a9
HepaBeHcTBa Ko —
Bynskosckoro, bepnysu;
HUMETh NPECTaBICHNE O
HEPaBEHCTBAX MEXIY CPEIHHUMHU
CTENEHHBIMU




TPUTOHOMETPUUECKON
(hyHKIHN.

B noBceaHeBHON XKU3HU U TIPU

U3yYeHUH APYTUX MPEAMETOB:

—  COCTaBIIATH U pellaTh
YPaBHEHUSI U CUCTEMBI
YpaBHEHUI MIPU PELLICHUU
HECJIOXKHBIX PAKTHIECKUX
3a1a4

HEPABCHCTB B COOTBETCTBUM C
AONOJIHUTEIIbHBIMHU YCJIIOBUSIMH U
OIrpaHNYCHUAMMU.

B nmoBcenHeBHOM XU3HU U Ipyu U3YyUYCHUUN

JpYrux y4eOHBIX TPEeIMETOB:
COCTaBJIAITh U PelIaTh ypaBHEHUS,
CHCTEMBI ypaBHEHUI U HepaBEeHCTBA
IIPU PEUICHUH 3a/1a4 JPYTUX
Y4eOHBIX IPEIMETOB;

HCIIOJb30BaTh YPaBHEHUS U
HEPaBEHCTBA I IOCTPOCHUS U
HCCIIEIOBAaHMS TPOCTEHIINX
MaTeMaTHYECKHX MOJIENIeH peallbHbIX
CHUTYaI{ WM MPUKJIAIHBIX 337134,

YMETh HHTEPIIPETUPOBATH
MOJTYYCHHBIN TIPU PEIICHUH
YpaBHCHHSI, HCPABCHCTBA MU
CHCTEMBI Pe3yJIbTaT, OLICHHUBATH €TI0
NPaBIONO00HE B KOHTEKCTE
3a/laHHOM peallbHOM CUTyalluy WU
TIPUKIIATHON 3329

CTETICHH BBIILIE BTOPOH;

—  IIOHMMAaTb CMBICII TEOPEM O
PaBHOCHIIBHBIX H
HEPaBHOCUIIBHBIX
npeoOpa3oBaHUsIX YPaBHEHUH H
YMETbh UX JI0Ka3bIBATh;

—  BIAJCTh METOAAMH PEIICHHA
YpaBHEHU, HEPABEHCTB U UX
CUCTEM, YMCThb BLI6I/IpaTI) METO
pelieHus 1 000CHOBBIBATH CBOM
BBIOOD;

- HCIOJIb30BATh METOA UHTCPBAJIOB
JJIA peII€HU HCPAaBECHCTB, B TOM
yuciie ApoOHO-PAIIMOHATIBHBIX U
BKJTIOYAIOIIHNX B ceOs
MPPALOHATBHBIC BRIPAKCHHUS;

—  pemiath anreOpandecKue
YpaBHEHHsSI M HEPABCHCTBA U HX
CHCTEMBI C apaMeTpamMu
anreOpandecKkuM U rpa@uaecKuM
METOJIaMH;

- BJIaJICTh Pa3HbIMU METOJaMU
JIOKa3aTeJIbCTBA HEPABEHCTB;

- peuiatbh YpaBHCHUA B ILICIIBIX
YHCIIaX;

— n300paxkaTh MHOXKECTBa Ha
IUIOCKOCTH, 33/1aBacMble
YpaBHEHHSIMHU, HEPAaBEHCTBAMH U
UX CHCTEMaMH;

—  cBOOOJIHO UCIIOJIL30BAThH
TOX/IECTBEHHBIE
peoOpa3oBaHus IPH PEIICHUN
YPaBHEHUM U CUCTEM YpaBHEHUH

B moBcenHeBHOI XU3HU U TIpU
H3Y4YEHHUH JPYTUX IPEIMETOB:

—  COCTaBISTbH U peIIaTh
YpaBHEHHSI, HEPABEHCTBA, HX
CUCTEMBI IIPU PEIICHUH 3aa4
JIPYTHX Y4eOHBIX IPEIMETOB;




BBINOJIHATH OLIEHKY
MIPaBIONOI00US pe3yIbTaTOB,
MOJIy4aeMBIX MPU PEIIEHUH
Pa3IUYHbIX YpaBHEHUH,
HEPABEHCTB U MX CHCTEM IIPH
pELICHUH 33134 APYTUX yIeOHBIX
MIPEAMETOB,;

COCTaBIIATh U PEIIATh yPaBHEHHS
1 HEpaBEHCTBA C [TapaMeTpaMu
IIPU PEIIeHUH 3a]1a4 APYTUX
y4eOHBIX IIPEAMETOB;
COCTaBIIATh YPaBHEHUE,
HEpaBEHCTBO WM UX CUCTEMY,
OIUCHIBAIOLINE PEATBHYIO
CHUTYAIHIO WU NIPUKIATHYIO
3a7avqy, HHTEPIPETHPOBATh
MOJTy4CHHBIE Pe3yIbTaThl;
HCTIONB30BATh MPOTPaMMHBIE
CpEe/ACTBa PH PELICHUH
OTAEIBHBIX KJIACCOB YPaBHEHMI
1 HEPABEHCTB

DOyHKIUH

OmnepupoBats Ha 6a30BOM
YPOBHE MOHSATHIMHU:
3aBUCHMOCTH BEJINYUH,
(hyHKIHA, apTYMEHT U
3HaYCHUE PYHKIIUH, 00J1aCTh
OIIpeIeTICHUsI U MHOXECTBO
3Ha4YeHWH QyHKIMH, Tpaduk
3aBUCHMOCTH, TpauK
(hyHKIMH, HYJIH QYHKIUH,
MPOMEXYTKA
3HAKOMOCTOSHCTBA,
BO3pacTaHue Ha YHCIOBOM
MIPOMEXyTKe, yObIBaHHE Ha
YHCIIOBOM MPOMEXKYTKE,
HanOoJbIIIee ¥ HaNMEHBIIIee
3Ha4YeHHEe (QYHKIIUHN Ha

OmneprpoBath MOHATHIMU:
3aBUCHMOCTb BEJINYNH, GYHKIIHS,
apryMEHT U 3HaueHHe (YHKIIHH,
00JIacTh ONpeeIeHHs 1 MHOKECTBO
3HaueHud GpyHKUMH, rpaduk
3aBUCUMOCTH, Tpaduk GpyHKIMH,
HYJH QYHKIHMH, IPOMEXYTKH
3HAKOIIOCTOSTHCTBA, BO3pacTaHHE Ha
YHCIIOBOM IIPOMEXKYTKE, YObIBaHHE
Ha YHUCIIOBOM ITPOMEXYTKE,
HauOoIblIee 1 HaUMEHbIlee
3HaueHHe QYHKIIMU HA YUCIOBOM
MIPOMEXKYTKE, IePUOIecKast
GbyHKIMS, TIEpUOJI, YeTHAS 1
HedeTHast QyHKITHH;

ONCpUPOBATH IMOHATUAMU: TIpsAMasd 1

Brnaners nonsTHAME:
3aBUCHMOCTb BEJIMUUH, QYHKIIHS,
apryMeHT U 3HaueHue (QYHKIUH,
0o06nacTh onpeeneHus u
MHOXECTBO 3HaYCHUN QYHKIUH,
rpaduk 3aBUCUMOCTH, rpaprK
GbyHKIUYU, HyTH (QYHKIHH,
MPOMEXXYTKU 3HAKOTIOCTOSIHCTBA,
BO3pacTaHKe HA YHCIOBOM
NPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM IIPOMEXKYTKE,
HanOoIbIIIee ¥ HAaNMEHBIIIEee
3Ha4YeHHe (PYHKIMN HA YUCITOBOM
MPOMEXKYTKE, IEPUOANIECKas
GbyHKIMS, IEpUo/I, YeTHas 1
HeueTHast QyHKIUH; YMETh

JocTtuxxeHue pe3ynbTaToB
pazaena II;

BJIAACTH IMOHATHUEM aCUMIITOTHI U

YMETH €T0 NPUMEHATH IIPpU
pelIeHnu 3a1ay;

MPUMEHATHh METObI PCIICHU
MpOCTEeNIINX

i depeHnnanbHbIX YpaBHEHUH

NEPBOTO U BTOPOI'O IMOPAAKOB




YHCIIOBOM TIPOMEXKYTKE,
nepuoaudecKkast QyHKIIU,
TIepHoS;

OIIepUpOBaTh Ha 6a30BOM
YPOBHE MOHATHAMU: NpsiMast 1
oOparHast
MPONOPLUOHATBHOCTD
JIMHEWHas, KBaJpaTU4Has,
JorapupMuyecKas u
TOKa3aTeIbHas QYHKIUH,
TPUTOHOMETPUICCKHE
(hyHKIHAT;

pacro3HaBath rpaduKu
SJIeMEHTAPHBIX (YHKIIHI:
npsIMOI 1 0OpaTHOI
MPOTNOPLUOHATBHOCTH,
JIMHEWHOM, KBaJIpaTUYHOM,
JIOTapUPMHYECKON U
MOKa3aTeJIbHON (QYHKIIMH,
TPUTOHOMETPUIECKHUX
(hyHKIIHIT;

COOTHOCHTH TpaduKu
JJIeMEHTAPHBIX ()yHKIIHA:
TPSMOM U 00paTHOM
MPOTIOPLHMOHATBHOCTH,
JIMHEWHOM, KBaJIpaTUYHOM,
JorapuGMUIECcKor 1
MOKa3aTeIbHON QYHKIHH,
TPUTOHOMETPUUECKHX
¢dynkmii ¢ hopmynamy,
KOTOPBIMH OHH 33JIaHBl;
HaxOAMTh 110 Tpaduky
NpUOIMKEHHO 3HAYCHUS
(hyHKIHMY B 33IaHHBIX TOYKAX;
OTIPEJICIIATH 0 TpaPUKy

oOpaTHas MPOMOPIIHOHATBHOCTb,
JIMHEIHAs, KBaApaTHIHas,
norapuMIdecKas 1 NoKa3aTeIbHas
(YHKIMH, TPUTOHOMETPUUECKHE
GbyHKIMY;

—  ONpEIETATh 3HaYCHUE (HYHKIHHU 110

3HAYEHHIO apTyMEHTa IIPH

Ppas3IMYHBIX crioco0ax 3a1aHus

GbyHKIMY;

CTPOUTH TpahUKHU U3yYECHHBIX

GyHKIHT;

—  ONHUCHIBATH 11O rpadiKy U B
MIPOCTEHIHX CITydasx 1o (popmyIie
MOBEICHHUE U CBOICTBA (DYHKIINH,
HAXOJUTh 110 TpaduKy QyHKIIH
HauOOJbIINE U HANMEHBIIINE
3HAYCHHUS;

—  cTpouTh 3ckM3 rpaduka GpyHKIMY,
YAOBJIETBOPSIOIIEH NPUBEICHHOMY
Ha0Oopy yCcIOBHH (ITPOMEKYTKH
BO3pacTaHus/yObIBaHNS, 3HAUCHHE
(GYHKIMM B 33JJaHHOHM TOYKE, TOUYKH
9KCTPEMYMOB, aCUMIITOTHI, HYJIH
GyHKIMH U T.JT.);

—  pemarth ypaBHEHUs, IPOCTEHIINE
CHCTEMbI YPaBHEHUH, UCTIONb3Ys
cBO¥cTBa (PyHKITHI 1 MX TpauKOB.

B noscegHeBHO KU3HU U IIPU U3YUEHUU
JpYrux y4eOHBIX IPEeIMETOB:

—  ONpEeAETATH MO TpaduKaM U
HCIOJIB30BaTh JJIA PCIICHUA
NIPUKJIAIHBIX 3aJa4 CBOMCTBA
peaNbHBIX MIPOIIECCOB U
3aBHCHUMOCTeH (HanbonpIIne u
HAaUMCHBIINEC 3HAYCHUA,
MIPOMEXKYTKH BO3PACTaHUS U

MPUMEHSATD 3TH MOHATHA TIPU
peLICHNH 3311,

BJIAJICTh MOHATHEM CTECTICHHAS
(GyHKIUS; CTPOUTH ee Tpaduk u
YMETb IIPUMEHSTh CBOHCTBA
CTeNeHHON QYHKIMU MTpH
pelIeHnHt 3a1ay;

BJIaI€Th MOHSATHAMHU
nokasaTesbHas QyHKuus,
9KCIIOHEHTA; CTPOHUTH UX
rpad¥Ki ¥ yMETh IPUMEHSTh
CBOWCTBA MOKA3aTEIbHON
(GYHKIMHY TIpH PEIICHNUN 3a1a4;
BJIAICTh MOHATHEM
norapupmudeckas GpyHKIMs;
CTPOUTH ee rpaduK U yMeTh
IPUMEHSTh CBONCTBA
norapu(pmMuIecKoi GyHKIHMU PH
peleHnH! 3a1a4;

BJIaI€Th MOHATHAMHU
TPUTOHOMETpPUUECKHE (YHKIINY;
CTPOUTD UX IPaMKH U YMETh
MPUMEHSTH CBOIMCTBA
TPUTOHOMETPUYECKHUX (PyHKIM
IIPY PELICHUH 3a/]1a4;

BJIaJICTh MTOHATHEM OOpaTHas
(bYHKIMS; TPUMEHSIT 3TO
MOHATHE TIPH PEUICHUH 33134,
MPUMEHSTH IIPU PELICHUH 33/1a4
CBOHCTBA (PYHKIMI: YETHOCTb,
MepHOANYHOCTD,
OrpaHUYEHHOCTB;

MPUMEHSTH IIPU PELICHUH 33/1a4
npeoOpa3oBaHus rpauKoB




cBo¥icTBa PyHKIINH (HYIH,
HPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH MOHOTOHHOCTH,
HanOOoIbIINe U HAUMEHbBILINE
3HA4YEeHUs U T.IL.);

—  CTpOUTH 3CKH3 Tpaduka
(yHKIMH, YIOBIETBOPSIONIECH
MPUBEJCHHOMY Habopy
yCIIOBHIT (IPOMEXYTKH
BO3pacTaHus / yOBIBAHUS,
3HaYeHUE (QYHKLHH B
3aaHHOU TOYKE, TOYKH
IKCTPEMYMOB U T.]1.).

B noBceaHeBHON XKU3HU U IPU
W3YYECHUH JAPYTUX MPEAMETOB:

—  OIpEeJeNATh Mo rpaduKam
CBOWCTBA peaTbHBIX MPOIIECCOB
U 3aBHCHMOCTeH (HanOoJIbIIne
Y HAaMEHbIIIE 3HAUCHMUSI,
MPOMEKYTKH BO3PACTAHUS U
yOBIBaHHUS, TPOMEKYTKH
3HAKOTOCTOSIHCTBA U T.11.);

—  HMHTEpPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
MPaKTUUECKON CUTyalluu

yOBIBaHMS (QYHKIIMHU, TPOMEXKYTKU
3HAKOIIOCTOSHCTBA, ACUMIITOTHI,
NepUoJ U T.IL.);
HMHTEPIIPETHPOBATh CBOICTBA B
KOHTEKCTE KOHKPETHOM
NIPaKTUYECKON CUTYaLlUu;
OTIPENeNATH 10 Tpadukam
NIPOCTENIINE XapaKTEPUCTUKU
MIEPUOINYECKUX IIPOIIECCOB B
OMOJIOT MU, IKOHOMUKE, MY3BIKE,
PaaroCBsI3M U Ap. (aMIUIUTY A,
MepUoJ ! T.11.)

dyHKumi;

BT MOHATHAMH YHCIIOBAS
MOCJIEI0BATENBHOCTB,
apudMeTHIecKas u
reoMeTpHUecKast IIPOrpeccHs;
MPUMEHSTH IPU PELICHUH 33/1a4
CBOMCTBA M IPU3HAKU
apu(pMeTHYecKoil u
FEOMETPUUYECKOH MPOrPECCUM.

B noscegHeBHOM KU3HU U NIpU

W3y4YCHUH APYTHX yIeOHBIX
MPEMETOB:

OTIPEETISATH 110 rpauKaM H
HCTIONH30BAaTh AJISI PELICHUS
MIPUKJIAIHBIX 337124 CBOHCTBA
peaNbHBIX IPOLIECCOB U
3aBUCHMOCTEW (HauOONbIINe U
HaMMEHbIINE 3HAYCHUS,
MIPOMEXKYTKH BO3PACTAHUSA
yObIBaHMA (YHKIINH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTHI, TOYKH Ieperuoa,
MEPUONT ¥ T.11.);
MHTEPIIPETHPOBATh CBOICTBA B
KOHTEKCTE KOHKPETHOH
MPaKTHYECKOH CUTYaIUH;.
OIIPEeIeNIATh 10 rpadukam
[IPOCTEHIINE XapAKTEPUCTUKHU
MEPUOTUIECKUX MIPOIIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE,
paanoCBS3H U JIp. (aMIDIATY A,
Nepuoi U T.11.)

J1eMeHThI
MareMaTrnue
CKOr0
aHaJmM3a

— OnepupoBatrb Ha 6a30BOM
YPOBHE MOHSATHAMHU:
NpoU3BOJIHAS (DYHKIIMH B
TOYKE, KacaTeNbHas K rpaduky
(hyHKIINY, TIPOU3BOTHAS

OmneprpoBath MOHATHIMU:
IIpou3BoiHast QYHKIMH B TOUKE,
KacaresnbHas K rpaduKky QyHKIHNH,
MIPOU3BOIHAS (PYHKITUH;
BBIYHCIIATH IPOU3BOAHYIO

Brnanets moHsTHEM OECKOHEYHO
yOBIBaroIIas reOMETpUIECcKas
MpoTpeccus ¥ YMETh IPUMCHSTh
€ro MpH peleHu  3a1ad;
MIPUMEHSTD JJIS peIIeHus 3a1a9

JlocTuxkenue pe3ynbTaToB
paznena II;

cBOOOJTHO BJIAJETh CTAHJAPTHBIM
annapaToM MaTeMaTH4ecKoro
aHaJIM3a ISl BEIYUCIICHHS




hyHKIHAT;

—  ONpEneIsITh 3HAYCHHUE
MIPOM3BOTHON (QYHKIIUH B
TOYKE TI0 M300paXKeHUIO
KacaTteJIbHOH K rpaduky,
IIPOBEJCHHOMU B 3TOU TOYKE;

—  pelIaTh HECJIOXKHBIE 3aJa4y Ha
MIPUMEHEHHUE CBSI3U MEXIy
MIPOMEKYyTKaMH MOHOTOHHOCTH
¥ TOYKaMH SKCTpeMyMa
(yHKINH, C OJHOH CTOPOHBI, H
MPOMEXYTKAMH
3HAKOIIOCTOSTHCTBA U HYJISIMH
MIPOM3BOTHON 3TOH (YHKIIHU —
C IpYTOM.

B noBceaHeBHON XU3HU U IPU
W3YYCHHUH APYTHX IPEIMETOB:

—  TONB3YACH rpadyuKaMu,
CpaBHHUBATh CKOPOCTH
BO3pacTanus (pocTa,
MOBBIIICHHSI, YBEIHUCHUS U
T.I1.) WIK CKOPOCTH YOBIBAHMS
(mameHus1, CHIDKEHUS,
YMEHBIIICHUS U T.11.) BETUYUH B
pealbHBIX MPOIIeccax;

—  COOTHOCHTH IpaMKH
peabHBIX MPOIIECCOB U
3aBUCUMOCTEH € UX
OIHCaHUSMU, BKITFOYAFOIIUMHI
XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
TJIaBHOE TIOHIKEHUE H T.11.);

—  HCIIONB30BaTh IpauKu
pearbHBIX POIIECCOB IS

OJIHOYJICHA, MHOTO4JICHA,
KBAJIPaTHOTO KOPHS, IPOU3BOIHYIO
CYMMBI (OyHKIINH;

—  BBIYHCIIATH IPOU3BOIHBIC
9JIEMEHTAPHBIX QyHKUIUI 1 X
KOMOMHAIMH, UCTIONIB3YS
CIPaBOYHBIE MaTEPUAIIBI;

—  HWCCJeNoBaTh B MPOCTEHINNX CIydasx
(YHKIMH Ha MOHOTOHHOCTb,
HAaXOJUTh HAHOOJBILIHE 1
HauMEHbIINE 3HAYCHUS HYHKLUH,
CTPOHTH IpahIKi MHOTOUJICHOB H
NPOCTEHIINX PallHOHATIBHBIX
(GYHKLMI C UCTIONB30BaHUEM

arraparta MaTeMaTH4CCKOTO aHaIn3a.

B 1oBceTHEBHOM KU3HU U MIPH U3YUCHUU
JPYrUX y4eOHBIX TPEIMETOB:

—  pemiath NPUKJIAJHbIC 33/1a41 U3
ouosioruu, GU3NKU, XUMHH,
9KOHOMHKH U JAPYTHX MPEAMETOB,
CBSI3aHHBIC C UCCIICIOBAHUEM
XapaKTePUCTHK PEeaTbHBIX
IPOIIECCOB, HAXOKIACHUEM
HAHOOJIBIINX M HAMMEHBIIUX
3HAYCHUH, CKOPOCTU U YCKOPCHHS U
T.IL;

—  HHTCPIPETUPOBATH NOJTYUCHHBIC
Ppe3yIbTaThI

TEOPHIO TPEEIIOB;

—  BIAJCTh MOHATHSIMHU OCCKOHETHO
GospIve 1 OECKOHEYHO MaJlble
YHCIIOBBIE MTOCIEA0BATEILHOCTH
U YMETh CPaBHHBATh OECKOHEYHO
Ooupive 1 OECKOHEYHO MaJible
MOCJIE/I0BATENLHOCTH;

—  BJAJCTh MOHATHUSIMHU:
Npou3BOIHAs (GYHKIMU B TOUKE,
MPOM3BOHAS (DYHKINH;

—  BBIYHCIIATH IPOU3BOHBIC
3JIEMEHTAPHBIX (QYHKIUH U HX
KOMOMHAIIHI;

—  uccuenoBaTh (GYHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

—  cTpouTh rpaduKu ¥ IPUMEHSTH K
PELICHUIO 3a/1a4, B TOM YHCIIE C
rapameTpoM;

—  BJaJICTh MOHSATHEM KacaTeJbHas
K rpaduKy QYHKIHU ¥ YMETh
MPUMEHSTD €T0 IPH PELICHUH
3ajad;

—  BIAJCTh MOHATHIMHU
nepBooOpaszHas QyHKIHS,
OIIPEJICJICHHBIN NHTETPal;

—  IpUMEHATh TeopeMy HproToHa—
JleiOHuUIIA ¥ €€ CIEACTBUS IS
pelieHus 3a1a4.

B moBceqHEBHOI KU3HU U TIPU
W3YYCHHUH APYTUX YICOHBIX
MPEIMETOB:

—  peuIaTth NPUKIATHEIC 3a]Ja9d U3
Ouomnoruu, GU3NKU, XUMUH,
9KOHOMHKH U JAPYTHX

MPOM3BOIHBIX (DYHKIIMH OTHOM
MEPEMEHHOH;

CBOOOIHO IPUMEHSITH arnmapar
MaTEeMaTHYECKOT0 aHaln3a JJIst
uccaenoBaHus GyHKIUN 1
MOCTPOCHUS TPaPHKOB, B TOM
YHCIIE UCCIIIOBAHUS HA
BBIMTYKIIOCTD;

OIEPUPOBATH MOHATHEM
MepBOOOPA3HOM (HYHKIIUHU IS
peuieHus 3aaad;

OBJIAJIETh OCHOBHBIMHU
CBEJICHUSIMU 00 MHTErpae
Herotona—JIeiOHuma u ero
MPOCTEHIIINX MPUMEHCHUSX;
OTEPUPOBATH B CTAHIAPTHBIX
CUTYAIUSIX TPOM3BOIHBIMHU
BBICIINX TIOPSIKOB,;

YMETh [IPUMEHSTH [IPU PEIICHUN
3aj1a4 CBOWCTBA HEMPEPHIBHBIX
GbyHKIHT;

YMETb NIPUMEHATH IIPU PELICHUN
3a7a4 Teopemsbl Beliepiirpacca;
YMETH BBITIOJHATDH
HpI/I6HI/I)KeHHI)Ie BBIYUCJIICHUS
(MeTOMBI peleH s ypaBHEHHUH,
BBIYKCIICHUS OMIPEACICHHOT0
HHTETrpana);

YMETb IIPUMEHSTH MIPUIIOKEHNE
IIPOM3BOJIHOM M ONPE/IEIIEHHOTO
MHTETpaja K peeHHUIO 3a/1a4
€CTEeCTBO3HAHMUSI;

BJIAJICTh NTIOHATHUAMU BTOpAA
IIPONU3BOIHAsA, BBIITYKIIOCTh
rpaduka QyHKINA U YMETh
HCCIeIoBaTh PYHKIMIO HA
BBIITYKJIOCTD




PELICHUS HECTOXKHBIX
MPUKJIAAHBIX 33739, B TOM
YHCIIe ONpenensis Mo rpaduxy
CKOPOCTB X0J1a IIpolecca

MIPEIMETOB, CBA3aHHBIE C
HCCIICIOBaHUEM XapaKTEPUCTUK
IPOLIECCOB;

HMHTEPIIPETHPOBATH IOTyYCHHBIE
PE3yNBTATHI

Crarucruka
U Teopus
BEPOSITHOCT
eii, Jornka
"
KOMOMHATO
puka

—  OmnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMH
OTIHCATEIHLHBIMH
XapaKTePUCTHKAMHU YHCIOBOTO
Habopa: cpeHee
apudMeTHIecKoe, MeIIaHa,
HanOoIbIIIee M HAaNIMEHBIIICe
3HAYCHMUS;

—  omepupoBaTh Ha 0A30BOM
YPOBHE MOHATHAMH: YaCTOTa U
BEPOSATHOCTH COOBITHSI,
CITy4aiHbIN BEIOOD, OIIBITHI C
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUSIMIL,

— BBIYHUCIIATH BepOSITHOCTI/I
COOBITUI HAa OCHOBE IIOACYETA
YHCIIa UCXO0B.

B noBceaHeBHON XU3HU U IPU
W3y4YEeHUH APYTHX MPEJAMETOB:

—  OLCHMBATH M CPABHUBATH B
MPOCTHIX CITy4astX BEPOSITHOCTH
COOBITHII B peabHOI KU3HH;

—  YWTaTh, CONOCTABIIATE,
CpaBHHBATb,
MHTEPIPETHPOBATH B ITPOCTHIX
Cily4asx peajbHble JaHHBIC,
Npe/ICTaBIICHHBIE B BUJIE
Tabnuu, auarpamm, rpagukos

— Hmetp npencraBieHue o
JVICKPETHBIX M HETIPEPBIBHBIX
CITyJaWHBIX BEIMUMHAX U
pacrpesneneHusx, 0 He3aBUCHMOCTH
CITydaifHBIX BEJIMYHH;

—  HUMETh Ipe/CTaBICHUE O
MaTeMaTHYECKOM OXKUJIaHUH U
JIUCTIEPCUU CITyYaiHbIX BEJINYMH;

—  HUMETh Ipe/CTaBICHUE O
HOPMAaJIbHOM pacrpeeleHuH U
pUMepax HOPMaIbHO
pacIpeAeneHHbIX CIyqaiiHbIX
BEJINYNH;

— TIOHHUMATh CYTh 3aKOHA OOJIBIINX
4rcel ¥ BBIOOPOYHOTO MeToia
U3MEPEHUSI BEPOSITHOCTEH;

—  HMETh IpeJICTaBeHne 00 yCIOBHON
BEPOSITHOCTH M O MOJHON
BEPOSITHOCTH, IPUMEHATH UX B
peleHny 3a1ad;

—  HMETh NPEJCTaBICHUE O BaXKHBIX
YaCTHBIX BHIAX PACHIPEICICHUN 1
MIPUMEHSTH UX B PELICHNH 33/1aY;

—  HMMETb NPEJCTABICHHE O KOPPEIALIH
ClIy4aliHbIX BEJIMYMH, O JINHEHHOU
perpeccum.

B noBcenHeBHON XKU3HU U NIPU U3YUEHUU
JpYruX IpeIMETOB:

—  BBIYUCJIATH WM OLIEHUBATh
BEPOSATHOCTH COOBITHI B peabHOI
JKU3HU;

—  BBIOMpPATH MOJIXOSIINE METOJIBI

OnepupoBaTh OCHOBHBIMHU
ONHUCATETbHBIMU
XapaKTEepUCTUKAMU YHUCIOBOIO
HaOopa, MOHATHEM TeHepallbHas
COBOKYITHOCTB ¥ BEIOOPKOIT 13
Hee;

ONEpUPOBATH NOHATHUAMU:
9acTOTa M BEPOSATHOCTH COOBITHS,
CyMMa M IIPOU3BEICHUE
BEPOATHOCTEH, BBIYHUCIIATh
BEPOSATHOCTH COOBITHI Ha OCHOBE
MOJICYETA YUCJIA UCXOMOB;
BJIaJICTh OCHOBHBIMH ITOHATUIMHI
KOMOWHATOPUKH M YMETh MX
MPUMEHSTD [P PELICHNUN 3a]1a4;
HUMETh TpeACTaBICHUE 00
OCHOBax TEOPUH BEPOSTHOCTEH;
HMMETh NPEJCTABIECHUE O
JIUCKPETHBIX U HETIPEPBIBHBIX
CITy4yalHbIX BEJIMYHUHAX U
pacIpeleNeHusX, 0
HE3aBUCUMOCTH CIIy4allHbIX
BEJIMYNH;

HUMETh NPEACTaBICHNE O
MaTEMaTHYECKOM OKUAaHUH U
JUCTIEPCUU CITy4alHbIX BEJINYHH;
UMETb NPECTAaBICHUE O
COBMECTHBIX PACHpPEENCHUIX
CIy4YailHbIX BEJIMYUH;

MIOHUMATH CYTh 3aKOHA OOJBIIIX
9gHUCesl ¥ BBIOOPOYHOTO METO/1a
U3MEpEHUs BEPOSTHOCTEN;
HMMETh NPEJCTABJIECHUE O

JlocTrmkeHne pe3yabTaToB
paszaena ll;

UMETh NPEACTaBICHHUE O
LEHTPAJIbHON NpeneIbHON
TeopeMe;

UMETh NPEACTaBICHHUE O
BEIOOpOYHOM KO3 urtienTe
KOppEeJSIUU U JIMHEUHON
perpeccuy;

UMETh MPECTaBICHHUE O
CTaTUCTHYECKHUX THIIOTE3aX U
MPOBEPKE CTATHCTHYECKOM
THIIOTE3BI, O CTATHCTHUKE
KPHUTEpHs U €€ YpOBHE
3HAYUMOCTH;

UMETh NPECTaBICHHE O CBSA3H
SMIIUPUYECKUX U TEOPETUIECKUX
pacIpeaeneHui;

MUMETh MPE/ICTaBICHHUE O
KOJIUPOBaHHH, IBOUYHOM 3aITUCH,
JIBOUYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMU MOHSATHIMHU
Teopun rpados (rpad, BepuInHa,
pebpo, CTeneHb BEpUIMHEL, Ty Th
B rpade) ¥ yMeTb NPUMEHSTH UX
IIPY peLICHUH 33/1a4;

UMETh MPECTaBICHHE O
JIEPEBBSIX U YMETh IPUMEHATh
NP peLeHUH 33/1a4;

BJIAJIETh MMOHSATHEM CBA3HOCTD U




MIPEJICTABICHUS U 00PabOTKH
JIAHHEIX;

YMETh pelIaTh HECIOKHBIC 3a]]a4 Ha
MPUMEHEHUE 3aKOHA OOJBIINX YUCEI
B COLIMOJIOTHH, CTPAXOBAHHH,
3PaBOOXPAaHEHUH, 0OECTICUCHUH
0e30IMaCHOCTH HACEJICHUS B
YpEe3BBIYAHHBIX CUTYALUIX

HOpPMaJIbHOM paclpeieieHuu U
IpUMepax HOpMaJIbHO
pacrnpesieNeHHbIX CIIy4aifHbIX
BEJINYNH;

—  HMETh NPECTaBICHNE O
KOPPETSIUU CITydalHbIX
BEJINYHMH.

B noBcenHeBHOM XU3HU U IPU
W3YYCHHUH JPYTUX NPEIMETOB:

—  BBIYHCJISTH WIX OLICHUBATH
BEPOSITHOCTH COOBITHI B
peanbHOM XKU3HU;

—  BBIOMpATh METOBI MTOAXOIAIICIO
TIpeJCTaBICHUS U 00pabOTKH
JTAaHHBIX

YMETb IPUMEHATh KOMIIOHEHTEI
CBSI3BHOCTH IIPH PELICHHUH 331a4;
YMETb OCYLIECTBIATH ITYTH 10
pebpam, o6xoab! pedep u
BepLIMH rpada;

UMETb NpejCcTaBIeHUE 00
9HIEPOBOM M TaMUIIBTOHOBOM
IIyTH, UMETH IIPEACTABICHUE O
TPYIHOCTH 3a/1a41 HAXOXKACHHS
raMIIbTOHOBA ITyTH;

BJIaJCTh ITIOHATHUAMU KOHCUYHBIC U
CUCTHBIC MHOXKCCTBA U YMETh UX
NIPUMEHATH NIPU PELICHUH 3a1aY;
YMETB IPUMEHSTh METO[
MaTeMaTHYeCKOH HHITYKIHH;

YMETb IIPUMEHATH NPUHINI
Jlvpuxiie npu pemeHny 3a1a4d

TexcToBbIE
3agaun

PemaTts HecI0)KHBIE TEKCTOBBIE
3aJa4 pasHbIX TUIIOB;

aHAITM3UPOBATH yCIOBHE
3aJa49u, IIPH HEOOXOIUMOCTH
CTPOHWTH JIJIsI €€ PeIICHUs
MaTEeMaTHYECKYIO0 MOJIEIB;
IIOHUMATh U UCIIOJIB30BATH JJIsA
peuleHus 3agauu
HHpOpPMAILHIO,
MpCACTABJICHHYIO B BUAC
TEKCTOBOM M CHUMBOJIBHOM
3aIUCH, CXEM, TaOJIuII,
JarpaMmm, rpadukos,
PHUCYHKOB;

JICHCTBOBATH 1O AITOPHUTMY,
coJiepKalleMycsl B YCIIOBUU
3aJa4uy;

WCTIOJIb30BAaTh JIOTHUECKHE
pacCyKIeHus MpH pEelICHUN
3a/1a4H;

paboTaTh ¢ N30BITOYHBIMU

Pemarh 3a1a4i pa3HBIX THIIOB, B TOM
YHCIIEe 33/1a9H MOBBIILICHHOM
TPYAHOCTH;

BBIOMPATH ONTUMAJIBHBIA METOJ]
peleHus 3a1a4m, paccMaTpHBast
pas3yuyuHbIE METO/IBI;

CTPOUTBH MOJIEINb PEICHHUs 3a/1auH,
NPOBOJHTH TOKa3aTeIbHbIC
paccyxaeHus;

pewnraTh 3a1a4un, TpedyoIune
nepebopa BapuaHTOB, TPOBEPKH
YCJIOBHIA, BEIOOpA ONTHMAIEHOTO
pe3ynbTara;

AHAIM3UPOBATh M HHTEPIPETUPOBATH
Ppe3yJbTaThl B KOHTEKCTE YCIOBUS
3aJ[a4u, BHIOUPATh PEIICHHs, HE
MIPOTUBOPEYALINE KOHTEKCTY;
MePEBOANTD MPU PELICHUH 33]1auu
nH}opManunio u3 01HOH HopMbI B
JPYTYIO, UCTIONB3YS TIPH
HEOOXOANMOCTH CXEMbI, TAOJIUIIBI,

—  Pematp pasHble 3a1a4un
MOBBINICHHOH TPYIHOCTH;

—  aHaJIM3WPOBATH YCIIOBHUE 33/1a4H,
BBIOUPATH ONTHUMAJIBHBIH METO/T
pellIeHHs 3a1a9H, pacCMaTpUBas
pa3IUnIHbIC METOJIBI;

—  CTPOHUTH MOJEINb PEIICHUS
3aJ1a4d, MPOBOJIUTH
JIOKa3aTeJIbHBIE PACCYKICHUS
[PU PELICHUH 33/1a4H;

—  pemiath 3a/1a4d, TpEOyrOIUe
nepedopa BapHaHTOB, IIPOBEPKU
YCIIOBHIA, BHIOOPA ONITUMAIEHOTO
pe3ybTara,;

—  aHAIM3WPOBATH U
HHTEPIPETHPOBATE MTOJTyUYCHHBIC
pelIeHNs B KOHTEKCTE YCIIOBHSI
3a/1a4d, BIOMPATh PEIICHNUS, HE
MIPOTHBOPEYAIIHE KOHTEKCTY;

—  TEPEBOJUTH IPHU PEIICHUHN
3aa9i HHQOPMAIIUIO U3 OJTHOM

JlocTuxkeHue pe3ynbTaToB
paznena Il




YCIIOBUSIMH, BEIOUpast u3 Bcel
uHpopManuy, TaHHBIE,
HEOOXOMMBIE IJISl PELICHUS
3a/1a4un;

OCYILIECTBIISATH HECIIOKHBIH
nepebop BO3MOKHBIX
peleHni, BRIOUpast U3 HUX
ONITUMAJIFHOE TI0 KPUTEPHUSIM,
c(hopMyITHPOBaHHBIM B
YCIIOBUH;

aHaJIM3UPOBATh U
HHTEPIIPCTUPOBATH
IMOJIYYCHHBIC PCIICHUS B
KOHTEKCTE YCIIOBUS 3a]a4H,
BEIOMpATH PEIICHHUS, HE
MPOTHBOPEYAIIE KOHTEKCTY;
peuiath 3aJa4y Ha pacueT
CTOMMOCTH ITOKYIIOK, YCIIyT,
MOE3/I0K U T.I1.;

pemaTh HECIIOKHBIE 3a/1a4H,
CBsI3aHHBIE C JIOJIEBBIM
y9acTHeM BO BIIaJICHUH
(hup™moii, mpeAnpusTHEM,
HEJIBIKIMOCTEIO;

peuiaTth 3aa4u Ha MPOCThIE
MPOIIEHTHI (CUCTEMBI CKHIOK,
KOMI/ICCI/II/I) U Ha BBIYUCIICHHEC
CJIOXKHBIX IPOIICHTOB B
Ppa3IMYHbIX CXEeMaXx BKJIAI0B,
KPEJUTOB U UTIOTEK;

penIath NpakTHYECKHe 3a/1auu,
TpeOyroIHe UCIIOIb30BaHMs
OTpHIATEJILHBIX YHCEN: Ha
olpezielIeHNe TeMIeparypbl, Ha
oTpe/ieIeHUEe MOJIOKEHUs Ha
BpeMeHHOH ocH (10 Hamen
3pBI U TIOCJIE), Ha IBIKEHUE

rpaduKky, TUarpaMMsl;

B noBceqHeBHOM XKU3HU U IPU U3YUYEHUU
JIPYTHX MIPEIMETOB:

—  pemaTth MPaKTHYECKUE 3a0adH U
3a7a4y U3 JPYTUX PEIMETOB

(hopMBI 3aIUCH B IPYTYIO,
UCTIONB3YS TPU HEOOXOAUMOCTH
CXEMBI, Ta0NHUIBI, rpaduKH,
JIHarpaMMBbl.

B noBcenHeBHOM XKU3HU U IPU
W3YYCHUH APYTHUX IPEIMETOB:

—  pemIath NPakTHYECKHE 3aa9i 1
3a71a4M U3 JPYTUX PEIMETOB




JICHE)KHBIX CPEICTB
(mpuxon/pacxon), Ha
oTIpenieNieHue
TTyOUHBI/BBICOTHI H T.I.;

—  HCHOJIb30BaTh MOHATHE
Maciiraba Iy HaX0KICHHUS
PacCTOSIHUHM U IJIMH Ha KapTax,
IJIaHAX MECTHOCTH, IJIaHAX
MOMEILEHUH, BBIKpOUKAX, IIPU
paboTe Ha KOMITBIOTEPE U T.II.

B noscegHeBHOM KU3HU U IIPU
W3YYECHUHU JAPYTUX MPEAMETOB:

—  pelaTth HeCI0)KHbIE
MPaKTUIEeCKHE 3aTa4H,
BO3HHKAIOIINE B CUTYAIISIX
[MOBCEIHEBHOM KU3HHU

I'eomeTpus

—  OmnepupoBath Ha 6a30BOM
YPOBHE MOHSATHAMH: TOUKA,
npsiMasi, TJIOCKOCTh B
MPOCTPAHCTBE,
MapajieIbHOCTh U
MEePIECHANKYIISIPHOCTD TIPSMBIX
M IJIIOCKOCTEH;

—  pacmo3HaBaTh OCHOBHEIC BHIIBI
MHOT'OT'PaHHHMKOB (TIpHU3Ma,
MpaMua, MPSIMOYroJIbHBINA
napajureNienumnen, Kyo);

—  m300paxarh U3ydaeMble
(UTYpBI OT PYKH U C
NPUMEHEHHUEM MPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

—  nmenath (BEIHOCHBIC) TUIOCKHE
YEepTEXU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (uryp:
BUJI CBEPXY, COOKY, CHU3Y;

OmnepupoBaTh MOHATHIMU: TOUYKA,
npsimMasi, IJIOCKOCTh B POCTPAHCTBE,
HapayieIbHOCTh U
MePIEHANKYIISIPHOCTD HPSIMBIX U
IUIOCKOCTEH;

TIPUMEHSATD IS peLIeHUs 3a71a4
reoMeTpuueckue (GpakTel, ecin
YCIIOBUSI IPUMEHEHNS 3alaHbl B
ABHOU (hopme;

pemaTh 3a/1a41 Ha HaXOKICHHE
reOMETPUYECKHUX BEJIUYHH T10
o0pasmaM MU aaropuTMaM;
JenaTh (BBIHOCHBIC) MIIOCKHE
YepTEeXXU U3 PUCYHKOB 00BEMHBIX
¢duryp, B TOM 4uclie pUCOBaTh BUJL
CBEpXY, COOKY, CTPOMTh CEUEHUS
MHOT'OTPaHHHKOB;

W3BJIEKaTh, HHTEPIPETUPOBATH U
IpeoOpa3oBEIBaTh HH(POPMALUIO O

Brnaners reomerpuieckumMu
MOHATHSMY TIPU PELICHUH 33/1a4
Y MIPOBEJICHUN MaTEMaTHIECKIX
paccyxaeHui;

CaMOCTOSTENIFHO
(hopMyIUpOBaTh OTpeIeICHHUS
Te€OMETPHUYECKUX DHUTYP,
BBIJIBUI'aTh TUIIOTE3bI O HOBBIX
CBOMCTBAX U IpU3HAKaX
TeoMeTpUIEcKuX Guryp u
000CHOBBIBATH MIH OTIPOBEPIaTh
HX, 00001IaTh WU
KOHKPETU3UPOBATh PE3YJILTATHI
Ha HOBBIX KJlaccax Quryp,
MIPOBO/INTH B HECIIOKHBIX
cinydasx Kiaccupukanuio Guryp
10 Pa3IMIHBIM OCHOBAHUSM;
HCCIIEI0BATh YEPTEKH, BKIIOTAS
KoMOWHanmu Guryp, u3BJIeKaTh,
MHTEPIPETHPOBATh U
npeoOpa3oBIBaTh HH(POpMaLHIO,
MPE/ICTABICHHYIO Ha YepTeKax;

Wwmets npencrasieHne 06
aKCHOMATHYECKOM METOJIE;
BIIAJICTh TOHATHEM
TeOMETPUUECKHUE MECTa TOUEK B
IIPOCTPAHCTBE U YMETh
HpI/IMeHﬂTB X 0js pemeHI/m
3a/1ad4;

yMeTI) l'[pI/IMeHSITI) JUJIA pemeHI/m
3aJla4 CBOMCTBA INIOCKHX U
JIBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YTIIa, TEOPEMBI
KOCHUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YIJIa;

BJIAJICTh ITIOHITUEM
MEPNEHIUKYIIAPHOE CEYECHNE
MPHU3MBL U YMETH IIPUMEHSTE €TO
TIpY PENICHUN 3a]1a4;

MMETh TPEICTABJICHHE O
)IBOﬁCTBQHHOCTPI l'lpaBI/IJ'[BHBIX
MHOFOFpaHHI/IKOB;

BJIAIETh ITOHATUIMU
LEHTPAJIBLHOE U NapaJuieIbHOe




—  3BIIEKaTh HHGOPMAIIHIO O
MPOCTPAaHCTBEHHBIX
TeOMeTpUIECKuX (QUTypax,
MPE/ICTABICHHYIO Ha YepTeKax
Y PUCYHKaX;

— npuMeHsTh Teopemy [Iudaropa
NIPY BBIYUCIICHUH DJIEMEHTOB
CTepeoMeTpuUecKuX Guryp;

- HaXoaUuTh 00BEMBI B mjioniajanu
MOBEPXHOCTEN MPOCTENILINX
MHOTOTPaHHUKOB C
pUMEHEHHnEeM (hOpMYyI;

—  pacmo3HaBaTh OCHOBHBIC BHIBI
Tel BpameHus (KOHyc,
UITMHIP, cdepa U map);

- HaXoIUuTh 00BEMBI B miiomaiaun
MOBEPXHOCTEN NPOCTEUIINX
MHOTOI'PaHHUKOB U TCJT
BpalicHusA ¢ IPpUMCHECHUEM

thopmy.

B noscegHeBHOM XKU3HU U IIpU
M3y4YEeHUH APYTHX MPEJAMETOB:

—  COOTHOCHUTH a0CTpaKTHbIE
r€OMETPUICCKUEC TTOHATUA U
(haxThI ¢ peaIbHBIMU
JKU3HEHHBIMU 00BEKTaMH 1
CUTYalUsAMU;

—  HCIOJb30BaTh CBOWCTBA
MPOCTPAHCTBEHHBIX
TeOMEeTpUIECKuX GUryp s
peUICHUA TUIIOBBIX 3a1a4
MPAaKTUIECKOTO COJIECPIKAHMUS;

—  COOTHOCHTH ITJIOIIAIN
MMOBEPXHOCTEN TN

TeOMETPUUECKUX QUTYpax,
MIPEACTABICHHYIO Ha YEPTEKaX;

—  NIPUMEHATHh TEOMETPHUUECKHE (HaKThI
JUISL peLIeHUs 3aa4, B TOM YHCIIe
TIPEATIOJIaraloX HECKOJIBKO [IaroB
pelieHus;

—  ONHKCHIBATh B3aMMHOE PacIOIOKEHHE
NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE;

—  ¢dopmynupoBaths cBOWCTBA U
TIpU3HAKH QUTYP;

—  JIOKa3bIBaTh F€OMETPHUUCCKHE
YTBEPKICHHS,

—  BIAJETh CTAaHJAPTHOH
KkiaccuuKauei
MIPOCTPaHCTBEHHBIX QUTYP
(MpaMupl, IPU3MEI,
napasenenueanl);

—  HaXOJHUTh OOBEMBI U IJIOIIAAN
MTOBEPXHOCTEH T€OMETPHUYECKHX TeIl
C IpUMeHeHHneM (HopMyIT;

—  BBIYHCIIATH PACCTOSTHUS U YTJIBI B
MIPOCTPAHCTBE.

B nosceaHeBHON XKU3HU U [IPU U3YyUYEHUU
JpYrUX IPEeIMETOB:

—  HCIOJIb30BaTh CBOMCTBA
reoOMeTPUYECKUX (QUTyp JUIs
peuieHus 3a1a4 IPaKTUYECKOro
XapakTepa M 3a7ad U3 Ipyrux
obuacreil 3HaHMH

peliaTh 3aJa4y FeoMeTPHIECKOro
COZIepKaHHUs, B TOM UHCIIE B
CHTYAIIUsIX, KOTIa AITOPHTM
pCLICHHUS He CIeyeT SIBHO U3
YCIIOBHS, BBIIOJHATD
HEOoOXOIMMBIC IS PeIIeHHS
3a/1a9¥ JOIIOJHUTEIBHbIC
MOCTPOEHHS, HCCIIEI0BATh
BO3MOXKHOCTb IIPUMEHEHUS
TeopeM u GOpMYJT ISl peLICHUs
3aj1ay;

yMeTh GOpMyIIUpOBaTh U
JI0Ka3bIBaTh T€OMETPUUCCKUE
YTBEPIKACHHUS,;

BJIAJICTh MTOHATHSIMHA
CTEPEOMETPHH: IIPU3Ma,
napajvleenuIe], TMpaMuaa,
TeTpa’ap;

UMETb TPEACTaBICHHS 00
AKCHOMAaX CTEPEOMETPUH U
CIICJICTBUSAX U3 HUX U YMETb
TPUMEHSATH UX [IPH PEIICHUH
3aj1ay;

YMETb CTPOUTH CEUCHUS
MHOTOTPAHHUKOB C
UCIIONTB30BAaHUEM Pa3JIMYHBIX
METOJIOB, B TOM YHCIIE U METO/Ia
CIIeTIOB;

WUMETb NPEACTABJICHHE O
CKpEILUBAIOLIUXCS MIPSAMBIX B
MPOCTPAHCTBE U yMETh HAXOHUTh
YTOJI ¥ PaCCTOSIHUE MEXy HUMH;
HPUMEHSATH TEOPEMBI O
HapayIeNbHOCTH NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE MIPU
pelLIeHny 3a/1ay;

YMETb IPUMEHSITh MapaiebHOe
HPOEKTUPOBAHUE IS
u3obpaxeHus Guryp;

YMETh IPUMEHSITh

MIPOEKTUPOBAHUE U IPUMEHSTH
UX MpPU TIOCTPOCHUU CEUECHUI
MHOTOTPaHHUKOB METOI0M
MIPOEKLIM;

UMETh MIPEACTaBICHHE O
pa3BepTKE MHOTOTPaHHHUKA U
KpaT4allleM IyTH Ha
MOBEPXHOCTH MHOTOTPaHHHUKA;
UMETh NPEACTaBICHHUE O
KOHMYECKHX CEUCHUSX;

HUMETb NPECTaBICHUE O
Kacaromuxcs cepax u
KOMOMHAIIMHU TeJ BpaIleHHs 1
YMETh NPUMEHSTh UX MPH
peLIeHNH 3a71ad;

MIPUMEHATH IIPU PELICHUH 33139
(opMyITy paccTOSHHUSA OT TOUKH
JI0 THIOCKOCTH;

BJIAJIETh Pa3HbIMHU crioco0amu
3a7aHusl IPSMOI ypaBHEHUAMH 1
YMETb IPUMEHSTh IPU PEIICHUH
3ajad;

MIPUMEHSTH [IPU PELICHNH 3a/1a4
U JI0Ka3aTeIbCTBE TEOPEM
BEKTOPHBIN METOJ U METOJL
KOOD/IMHAT;

UMETh NPEICTaBICHHE 00
akcHoMax o0bema, IPUMEHSTh
(hopMyITEI 00BEMOB
IPSIMOYTOJIBHOTO
napauienenunesna, Ipu3Msl u
MUPaMUJIBI, TETPadpa Ipu
peleHny 3a1ay;

MIPUMEHSTH TEOPEMBI 00
OTHOWICHHUAX 00BEMOB IIPH
peleHnn 3a1ay;

MIPUMEHATH UHTETPAIT JJIS
BBIYHCIIEHHUS 00BEMOB H
TIOBEPXHOCTEH TeJl BpalleHus,
BBIUUCIICHUSI IIOIAAH




OIMHAKOBOH (hOPMBI
Pa3IMYHOTO pazMepa;
COOTHOCHTBH OOBEMBI COCYIOB
OIMHAKOBOH (HhOPMBI
Pa3IMYHOTO pa3Mepa;
oLeHHnBaTh HopMy
NPaBHJILHOTO MHOTOTPAaHHUKA
MOCJIE CITUIIOB, CPE30B U T.II.
(ompenensaTh KOJIUYECTBO
BEpILHH, pedep u rpaHeit
HOJTyYCHHBIX
MHOTOI'DAHHUKOB)

HNEepHIEHAUKYISIPHOCTU IPAMON U
IUIOCKOCTH NIPH PELICHUH 3a/1aY;
BJIaI€Th MOHATHAMHU
OpPTOTOHAJIEHOE
MPOEKTUPOBAHNE, HAKIIOHHBIE U
UX TIPOEKINN, YMETh IPUMEHSTh
TEOpEMy O TPex
MEPIEHANKYISIpaX MPH PELICHUH
3azad;

BJIaJICTh IOHATUSIMH PACCTOSHUE
Mexay purypamu B
MPOCTPAHCTBE, OOIIHIA
MEePIEHANKYIISAP IBYX
CKPELUBAIOIIUXCS TIPAMBIX U
YMETb IPUMEHSATH UX TPH
peLIeHNH 3a1ad;

BJIAIETh MOHATHEM YTOJ MEXIY
IPSIMOH U TTIOCKOCTBIO U YMETh
MPUMEHSTDH €T0 NPH PELICHUH
3ajad;

BJIaJIeTh MOHATHSMH JIBYTDaHHbIH
YTOJI, YTOJI MEXIY INIOCKOCTSIMH,
MEePIEHANKYISPHBIE TUIOCKOCTH U
YMETb [IPUMEHSTh UX TIPH
peleHnH! 3a1a4;

BJIaJIETh MOHATHAMHU IIPU3Ma,
napaJulesIeuIel ¥ MPUMEHTh
CBOMCTBA MMapajuieNienuiena npu
pelIeHnH 3a1ad;

BJIAJIETh MOHATHEM
MPSIMOYTOJIbHBIN
napajieNienuIe]] 1 IPUMEHATh
€ro NpH pelIeHuH! 3a1ay;
BJIJICTh MOHATUSAMHY [TUPAMHU/IA,
BUBI IUPAMHU]], SIIEMEHTHI
MIPaBUIBHOM MUPAMUABI H YMETh
MPUMEHSATD UX TPH PELICHUN
3ajad;

HUMETb NPEACTaBICHUE O TEOpEME
Oiinepa, MpaBUIbHBIX

chepruyeckoro mosica u oobeMa
IIIAPOBOTO CJIOS;

HUMETh NPEJICTABICHUE O
JIBIDKCHUSX B IPOCTPAHCTBE:
napauieibHOM MepeHoce,
CUMMETPHU OTHOCUTEIHHO
IJIOCKOCTH, LIEHTPAJILHOM
CUMMETPHH, TOBOPOTE
OTHOCHUTENBHO TIPSIMOiA,
BUHTOBOM CUMMCTpPHUH, YMETH
NIPUMEHATH UX IIPU PELIECHUH
3ajad;

HUMETh NPECTABICHUE O
IJI0IA U OPTOrOHAILHOM
MPOCKIINH;

HUMETh MPE/ICTaBICHHUE O
TPEXIPAaHHOM ¥ MHOTOTPAaHHOM
yIJie ¥ IPUMEHSTh CBOHCTBA
[UIOCKUX YTJIOB MHOTOTPAHHOTO
yIIIa TP PEeUICHHH 3a/1a4;
HUMETh NPEACTABICHUS O
npeoOpa3oBaHnuU MO00MUs,
TOMOTETUN U YMETHb IPUMCHAITH
HX IPU PELICHUU 3a/1a4;

YMETh peIiaTh 3aa4u Ha
TUIOCKOCTH METOIaMHU
CTepPEOMETPHH;

YMETh IPUMEHATH (HOPMYIIBI
00BEMOB TIPH PEIICHHUH 3314




MHOTOTPaHHHKAX;
BIIaJIeTh MOHATHEM ILIOIIAN
MOBEPXHOCTEI MHOTOTPAaHHUKOB
U YMETh MPUMEHSTH €ro Mpu
pelICHUH 3a/1a4;

BJIAJICTh MOHATHSIMHM TeJIa
BpatieHus (LUINHAP, KOHYC, [I1ap
u cepa), NX CEUCHUSI U YMETh
MPUMEHSTh UX TIPU PEIICHUH
3amay;

BIIAIETh MOHITHIMHU
KacaTeJabHbBIC MPSIMBIC U
IUIOCKOCTH U YMETh MPHUMEHATh
M3IPU PEIICHUH 3a/1a4;

HUMETh MPEACTABICHUS O
BIIMCAHHBIX M OIIMCAHHBIX
cdepax v yMeTh IPUMEHSTh HX
MPH PELICHUH 337134,

BJIAJICTh TOHATHSAMH 00BEM,
00bEeMbI MHOTOIPAHHUKOB, TEJT
BpaIllCHHS U TIPUMEHSTh UX MPU
pelleHUH 337134,

HUMETh NPECTABICHUE O
pa3BepTKe IMINHIPA U KOHYCAa,
IUIOIAH TOBEPXHOCTH
IIJTHIPA U KOHYCA, YMETh
MPUMEHSTH UX MPH PELICHUN
3aadq;

HUMETh NPECTABICHUE O
TUTOINAAH CHEPHI U YMETh
MPUMEHSTD €T0 MPH PEHICHUN
3a/1a4;

YMEThb pelrath 3aJ1a4u Ha
KOMOWHAIIMA MHOTOTPAHHUKOB U
TEJ BpalCHHUS,

HUMETh NPEACTABICHUE O
oJ00MH B IPOCTPAHCTBE H
YMETh pelraTh 3a1a4u Ha
OTHOIIIEHHE 00BEMOB H
IUIOINA/ICH TIOBEPXHOCTEH




MOTOOHBIX (QUTYD.

B noBceaHeBHOM XU3HU U IPU
W3YYEHHUH JAPYTUX NPEIMETOB:

—  COCTaBJIATh C MCIIOJb30BaHUEM
CBOMCTB reOMeTpUIecKuX puryp
MaTeMaTHYEeCKHUEe MOICIH IS
peIIeHns 3a1a9 IPaKTHIECKOTO
XapakTepa ¥ 3a7ad U3 CMEXHBIX
JIHCLMIUINH, HCCICI0BATh
MOJIy4YE€HHBIE MOJIETH U
MHTEPIPETHPOBATH PE3YNbTAT

BexTopsl OnepupoBath Ha 0a30BOM OnepupoBaTh NOHATHAMU JEKAPTOBBl | — BnaneTs NOHATUAME BEKTOPHI U JlocTimkeHne pe3yabTaToB
KOOPAMHAT YPOBHE MOHATHEM JEKAPTOBEI KOOpPJHMHATEI B IPOCTPAHCTBE, HUX KOOpJIHUHATEI, pasmena ll;
b B KOOPJHMHATEI B IIPOCTPAHCTBE, BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO | —  yMETh BHIMIOJIHATH ONEpaLlUU HaJl HAXOIUTh 06HEM
poctpancr |~ on Kopms rron ey scopm, ctrios | - b, s rapaesenisa e
3aJJaHHBIX KOOPAUHATAMH CBOUX
BE MPSMOYTOJIBLHOT'O NpOU3BEICHNE BECKTOPOB, MPOU3BEICHHUE BEKTOPOB MPU BEpILNH;
napaiesieunea KOJIZTMHEAPHBIE BEKTOPEI, peLIeHNH 3a1aY, 3a1aBaTh IPAMYIO B
HaXO0AUThb paCCTO?[HI/IC Mexcz[y Z[ByMSI — HpI/IMGHﬂTB ypaBHCHI/IC HpOCTpaHCTBe;
TOUKAMH, CYMMY BEKTOPOB 1 TUIOCKOCTH, Gopmyty HaXOIHUTh PACCTOSHUE OT TOUKH
MIPOU3BEACHUC BEKTOPA HA YUCJIO, paccTostHus MEXIY TOYKAMHU, 710 TUIOCKOCTH B CHCTEME
Yrojl MEkKAY BEKTOpaMH, CKaLsIpHOE ypaBHEHHE Cephl IPH PEIICHUN KOODIMHAT;
IIPOM3BEJECHNE, PACKIAAbIBATE 3a1au; HAXO/HT PACCTOHHE MEXIY
BEKTOP 110 ABYM HEKOJUITMHEAPHBIM —  IPUMEHATH BEKTOPBI U METOL CKPELIMBAIOIIMMHUCS TIPSIMBIMH,
BEKTOpaM, KOOpJUHAT B IIPOCTPAHCTBE IIPU 3a7[AHHBIMH B CHCTEME
3a7aBaTh HJUIOCKOCTI) YpPaBHEHHMEM B pelieHnu 3a1a4 KOOpAWHAT
JIEKapTOBOM CUCTEME KOOPAMHAT;
pelaTh NpoCTeHIINe 3a1a4K
BBE/ICHHEM BEKTOPHOTO Oaznca
Hcropus OnuceIBaTh OTAEIbHBIE IIpencTaBnsaTh BKIIaJA BBLIAKOIINXCS —  HMmers npescrasiieHne o BRI JlocTrmkeHne pe3yabTaToB
MaTeMaTUK BBIJIAIOIIHECS PE3YJILTATHI, MaTeMaTUKOB B pa3BUTHE BBIJAIOLIHUXCSI MATEMAaTHKOB B pasnena
" IIOJIYYEHHBIE B XOI€ Pa3BUTHS MaTeMaTUKH U MHBIX HaYYHBIX pa3sBUTHE HAYKH;

MaTEeMaTUKU KaK HayKH;
3HaTh IPUMEPHI
MaTeMaTHYECKUX OTKPBITHNA U
HX aBTOPOB B CBS3U C
OTEUECTBEHHON U BCEMUPHOMI
HUCTOpUEH;

[IOHUMATb POJIb MATEMATUKH B
pasButuu Poccun

oOnacrei;
MMOHUMATPH POJIb MATEMATHKH B
pa3Butuu Poccun

— TIOHMMaTh POJb MaTEMATHKU B
pa3Butuu Poccuu




MeTtoanl —  IIpumeHATH U3BECTHBIE — Hcnonbp30BaTh OCHOBHBIE METO/IbI —  Hcnonb3oBars OCHOBHBIE METOABL | —  JlOCTHMXKEHUE PE3yJIbTaTOB
MATeMATHK METObI IIPU PEILICHUHN JI0Ka3aTeNbCTBa, IPOBOAUTH JI0Ka3aTeIbCTBA, IPOBOIUTH paszena ll;
- CTaHJAPTHBIX MaTEMaTUYECKUX JTIOKa3aTeNIbCTBO U BBINOJIHATD JI0Ka3aTeIbCTBO U BBIINOIHATH —  NPUMEHSTH MATEMATHYECKHE
3a7ad4; OIPOBEPIKEHUE; ONPOBEPIKEHHE;
3HaHUA K HCCIIEJOBAaHUIO
—  3aMedaTh M XapaKTepHU30BaTh —  NPUMEHSTh OCHOBHBIE METOJBI —  IPUMEHATb OCHOBHBIE METOMBI
MaTeMaTU4ECKue pelIeHuss MaTeMaTUYECKUX 3aady; peLIeHNs MaTEMaTHYECKUX 33134, OKPYKAIOIICro MHpa
3aKOHOMEPHOCTH B —  Ha OCHOBE MaTeMaTHYECKHX —  Ha OCHOBE MaTeMaTHYECKHX (MOzeTMPOBaHHIE PHIHUCCKIX
OKpPYXaromeH 3aKOHOMEPHOCTEHN B MIPUPOJIE 3aKOHOMEPHOCTEH B IPUPOJE TPOLIECCOB, 3a/[a4i SKOHOMHKH)
JIECTBUTENILHOCTH; XapaKTepu30BaTh KPacoTy U XapakTepu30BaTh KpacoTy U
—  NPUBOJUTH NPUMEPHI COBEPIICHCTBO OKPYIKAIOLIEr0 MUpa COBEPLICHCTBO OKPY’KAIOLIETO
MaTeMaTU4YECKUX U MIPOU3BEICHUI UCKYCCTBA; MHpa U IPOU3BEACHUNA UCKYCCTBA;
3aKOHOMEPHOCTEN B IPUPOJIE, —  NPUMEHSATH HNpocTenne —  IPUMEHATh NPOCTEHIINE
B TOM 4YHCIIE NporpaMMHbIE CPEACTBA U NIpOTpaMMHBIE CPEACTBA U
XapaKTCPU3YIOMKX KPpacoTy 1 3IEKTPOHHO-KOMMYHHMKAIIMOHHBIE 3JICKTPOHHO-KOMMYHHMKAITUOHHBIE
COBEpUIEHCTBO OKPYKAIOILETO CUCTEMBI IIPU PELIECHUHU CHCTEMBI [P PELICHAN
MUpa U IPOU3BEIEHUI MaTEMATUYECKUX 3a/1a4 MaTeMaTHYECKUX 3a/]1a4;
HCKYCCTBa —  II0JIb30BATHCS IIPUKIATHBIMHA
IIPOrpaMMaMH U IpOrpaMMaMu
CHUMBOJIbHBIX BBIUMCIIEHUH 15
HACCJIEI0BAaHUA MAaTEMAaTHYECKHUX
00BEKTOB

Copaepxanue y4e0HOr0 nmpeaMera
Conep:xanue Tem yueoHoro npeamera «Marematuka» 10-11 kiacc (6a30Bblii ypoBeHb)

AJire0pa U Ha4YaJIa MaTEeMATH4Y€CKOr0 aHAJIN3a

IToBTOpenue. PemeHne 3aga4 ¢ MCIOJB30BAHUEM CBOWCTB YMCENl U CUCTEM CUMCIICHHs, IEIUMOCTH, JOJEH U 4YacTeH, IIPOLIEHTOB,
Monynel ymcen. Perienue 3aiay ¢ UCHOIb30BAaHUEM CBOMCTB CTENEHEN M KOPHEH, MHOTOWJIEHOB, MPeoOpa30BaHUil MHOTOWIEHOB U JPOOHO-
paloHaIbHBIX BhIpa)XKEHUH. Pelenne 3ai1au ¢ UCNOIb30BaHUEM TpajyCHOW Mepsl yria. Moaynb 4ncia U ero cBoicTsa. Pemnienue 3anad Ha
JIBUKEHHE U COBMECTHYIO pabOTy C MOMOIIBIO JIMHEWHBIX U KBAaJPATHBIX ypaBHEHUH W UX cucTeM. PelieHue 3a7ay ¢ MOMOIIBIO YHCIOBBIX
HEpaBEHCTB M CHCTEM HEPABEHCTB C OJHOIl NEpEeMEHHOH, C NMPUMEHEHHEM H300pakeHUsl YMCIOBBIX IMPOMEXYTKOB. Pemienue 3amau c
MCIIOJIb30BaHUEM YHCIOBBIX (QYHKIUHN U UX rpadukoB. Vcnonb30BaHrne CBONCTB U rpaUKOB JIMHEHHBIX M KBaJIpaTUYHBIX QYyHKIUH, 0OpaTHOMN

MPONOPLUUOHATIBHOCTU U QYHKIMH Y = \/; . 'padnyeckoe penieHrne ypaBHEHUN 1 HEPABEHCTB.




Tpuronomerpuyeckasi OKpPYy:KHOCTb, paaranHas mepa yria. CHHYC, KOCHHYC, TAHICHC, KOTAHI'CHC MPOU3BOJILHOrO yria. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO M CJIEICTBUS M3 HEro. 3HA4eHHs TpuroHomerpudeckux ¢ynknuii mis yrios 0°, 30°, 45°, 60°, 90°, 180°,

T MW
270°. (0, —, —,—, — pan). POpMYIIbI CI0KCHHS TPUTOHOMETPUIECKHX (YHKIIUH, HOPMYJIbI IPUBEACHHUS, (POPMYIIBI JBOMHOTO apryMeHTa.

Hyiun ¢yHknuu, npomMekyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTb. HauOosbliee M HanMeHblllee 3HAa4YeHUE (YHKIHU.
[Tepuonuueckue GpyHKInU. YeTHOCTh U HEUeTHOCTh PYHKIUI. CIoXKHBIE PYHKITUH.
Tpuronomerpuveckue QyHKmuu Y =C0SX,Yy =SinX,y=tgx. ®yukuus Y =CtgX. CpoiictBa ¥ TpaQUKd TPHUTOHOMETPUUECKUX

¢GyHKIMI. APKKOCHHYC, apKCUHYC, ApKTaHI'€HC YUCla. APKKOTaHI€HC YncIa.

IIpocreiilmme TpuUroHoMeTpuyeckHe ypaBHeHHsl. PelieHue TpUTOHOMETpUYECKHUX ypaBHeHHH. OOpaTHble TPUTOHOMETPHUYECKUE
(GyHKIMH, UX CBOWCTBA U rpaguku. Pemenrne npocTelinx TpUroHOMETPUUECKUX HEPABEHCTB.

Crenensb ¢ JeiiCTBUTEIBHBIM N0KA3aTeJIeM, CBOHCTBA CTEICHH.

IIpocreiimme nokasarejbHbIe ypaBHeHHUs] U HepaBeHCTBA. [loka3arenbHas QyHKIMS U €€ CBOMCTBA U IpaduK.

Jlorapugm umciaa, cpoiicrBa Jjgorapu¢pma. Jlecarnunsiii norapudm. Yumcno e. Harypaneubiii morapudm. IIpeoOpaszoBanue
JorapupmMuuecKux BoipakeHuil. Jlorapupmudeckue ypaBHeHusi 1 HepaBeHcTBa. JlorapudmMudeckas GyHKIHS U €€ CBOWCTBA U rpauK.

Crenennass QyHKuusi U ee cBoiictBa M rpaguk. VMppanuonanpHble ypaBHEeHUs. MeTox MHTEpPBAlIOB I PELIEHUS HEPaBEHCTB.
[IpeoOpa3zoBanus rpadukoB (yHKIUI: CABUT BJIOJIb KOOPJIMHATHBIX OCEH, PACTSKEHHE M C)KaThE, OTPaKEHUE OTHOCUTENIbHO KOOPAMHATHBIX
ocell. 'paduueckne MeTobl pelieHns ypaBHEHUH 1 HepaBeHCTB. PellleHne ypaBHEHUH 1 HEPaBEHCTB, COJIEpKAIUX MEPEMEHHYIO TI0J] 3HAKOM
Monynsa. CHCTeMbl MOKa3aTeNbHBIX, JIOTApUPMUUECKMX W HMPPAlMOHAIBHBIX YypaBHEHMH. CHCTEMbl NOKa3aTEeNbHbBIX, JOTapU(PMUUYECKUX
HepaBeHCTB. B3anMHo oOpatHbie ¢pyHkumu. I'paduku B3auMHO 00paTHBIX QYHKIUI. Y paBHEHUs, CUCTEMBl ypaBHEHUH C TapaMeTpOM.

IIponsBonnass pynkumum B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpruyeckuit U (U3NYECKUN CMBICI POU3BOJHOM.
[TpousBonHble 3neMeHTapHbIX (yHkuuid. [lpaBuna nuddepenuupoBanus. Bropas npousBogHas, ee reOMEeTpUYECKUA U (PU3NUECKUH CMBICII.
[TonsiTue o HenmpepbIBHBIX (QYHKIMAX. TOUkM sKcTpemyma (MakcMMyMa U MUHUMyMa). MccrnenoBaHue 37aeMEHTApHBIX (YHKIUN Ha TOYKHU
HKCTpeMyMa, HauOoJIplllee U HaMMEHbIIIee 3HaUeHHEe C OMOILBIO Mpou3BoAHOM. [TocTpoeHne rpagukoB GYHKIHMHA C MOMOILBIO MPOU3BOHBIX.
[IpuMeHeHre MPOU3BOJHON NPY PEIICHUH 3a4ad.

IlepBooOpa3nasn.[lepBooOpazHbie  sneMeHTapHbIX  (yHKuMA. Ilmomane KpuBoiuHeiHoOW Tpameunu. Popmymna HeioToHa-
JleitOuuna.Onpenenensplil naTerpai. Boruncnenue miomazaei niockux Guryp 1 00beMoB TeJl BpallleHUs C TOMOIIIbIO MHTErpasa.

BeposiTHOCTB U cTaTHCcTHKA. PadoTa ¢ JaHHBIMHU

IloBTOpenue. Pemenne 3amau Ha TabnuuHOe M Trpaduyeckoe MpeAcTaBieHHe NaHHBIX. lcnonab3oBaHUE CBOMCTB M XapaKTEPUCTHUK
YHCIOBBIX HAOOPOB: CPETHUX, HAMOOIBIIETO U HAMMEHBIIIETO 3HAYEeHUS, pa3Maxa, TUCTIIEPCHUH.
Pemenue 3amau Ha omnpeneneHHE YacTOThl W BEPOATHOCTH COOBITHI. BblumciieHne BeposSTHOCTEH B ONbITaX C PaBHOBO3MOXHBIMU
3JIEMEHTApHBIMH HcXoaaMu. Penienue 3a1a4y ¢ mpuMeHEeHHEeM KOMOMHATOpUKU. PelieHne 3aau Ha BBIUMCIIEHUE BEPOSTHOCTEH HE3aBUCHUMBIX



coObITHIi, pUMeHeHHe (OPMYIIbI CIOKEHHUS BEpOATHOCTeH. Pemenue 3amad ¢ mpuUMEeHEHHMEM Auarpamm Dilliepa, JepeBa BEpPOSITHOCTEH,
dopmynsl beprysu.

VYcnoBHas BeposATHOCTD. [IpaBuiio ymMmHOKeHUs BeposiTHOCTENH. DOpMyJia MOJHON BEPOSITHOCTH.

JluckpeTHble ciydaliHble BEJIIMYMHBI U pacnpenencHus. HesaBucumble ciaydaiiHble BeJMUYMHBL. PacnpeneneHue CyMMbl M IIPOU3BEICHUS
HE3aBUCUMBIX CIyYalHbIX BEJIMYHH.

MaremaTuyecKkoe OKHIAHUE W JUCIIEPCUs CIIyYaHOW BENMYMHBI. MaTeMaTHU4eCKOEe OKHAAHUE U JUCIIEPCHS CYMMBbI CIIyYalHBIX BEJIMYMH.
I'eomerpuueckoe pacnpeneneHue. bBuHoMuaabHOE paclpeaesieHHe U €ro CBOMCTBA.

HenpepoiBHbIe cityyalinble BelIM4nHbL. [[OHATHE O IIIOTHOCTH BEPOSATHOCTU. PaBHOMEpPHOE pacipeeseHue.

[TokazaTenbHOE pacupeneneHue, ero napameTpsbl.

[TonssTue o HopManmbHOM pactpeneneHuu. I[lapameTpsl HOpManbHOrO pacnpenesieHus. lIpumepsl cilydallHbIX BEJIWMYWH, [MOJYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHHIA, POCT YEIOBEKA).

Hepasencro UeOnimena. Teopema beprymm. 3akoH 0onbImx drcen. BeIOOpOYHBIN METOT M3MEpEHUsT BEpOATHOCTEH. Posibh 3akoHa OOIBIIHX
qrcell B HayKe, IPUpoJie U OOIIEeCTBE.

KoBapuanus nByx cimydaiiHeix BenuduH. [loHATHe 0 Kodddummente koppensiuu. COBMECTHbIC HAOIOICHUS IBYX CIyYaWHBIX BEIUUHH.
Br160opounbIi KOA)PUITUEHT KOPPEIALIUHN.

I'eomerpus

IIpsvMble 1 MiIockocTH B npocrpaHcTBe. OCHOBHBIE TOHSATUS CTEPEOMETPUM (TOUKA, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO).
AKcHoMBI cTepeoMeTpun. HekoTopsie cieacTBUS U3 aKCHOM.

B3anMHOe pacnonoxeHue mpsMbIX B IIpocTpaHcTBe. Ilepecekaromuecs, napamieabHble U CKPEIUBAKOIINECS MPSAMBIE. YTOI MEXIY
IPSAMBIMU B IIpocTpaHcTBe. [lepnenaukynsspHOCTs NpsAMbIX. [[apamiensHble npsMble, IEPIEHIUKYIIAPHBIE K II0cKocTU. [lapannensHoCTh 1
NEPHEHIUKYISIPHOCTD MPSMOM U IJIOCKOCTH, MPU3HAKKA U CBOWCTBA. Teopema O Tpex meplneHauKyisipax. llepnenaukynsap u HakJIOHHas.
VYros Mexay NpsMON U IUIOCKOCTBIO.

[TapannenbHOCTh TUIOCKOCTEHN, MNEPIEHAMKYJSIPHOCTh IUIOCKOCTEM, TMPU3HAKKM M CBOMCTBA. JIByrpaHHbBIA yroji, JMHEHHBIA YroJ
JIBYTPaHHOI'O yIJIa.

PaccrosiHust o TOUkM A0 1uIOcKOcTH. PaccrosiHue OT mpsiMOM 10 TUIOCKOCTH. PaccrosiHme Mexny napajuiesIbHbIMH IIJIOCKOCTSIMHU.
PaccrosiHne MexXy CKpeIUBarOIUMUCS MTPSMBIMU.

[TapannensHoe mnpoexkTrpoBaHue. OpTOroHAIBHOE MPOEKTHpoBaHWe. llmomane OpPTOrOHaIBHOM NPOEKIMH MHOTIOYTOJBHUKA.
N300pakeHne mpoCTpaHCTBEHHBIX (PUTYD.

Mmuororpannuku. BepmuHbl, pebpa, rpaHd MHororpaHHuka. Pa3Beprka. MHoOrorpaHHbie yriibl. BBIyKible MHOTOTPaHHHKH.
Teopema Ditnepa.



ITpusma, ee ocHoBaHMs, OOKOBBIE pedpa, BbICOTA, OOKOBas MoBepXHOCThb. IIpsAMas u HakinoHHas npusMma. [IpaBunbHas npusma.
[Tapamnenenunen. Ky6. [Ipsmoyronbabiit napamienenumesn. CBOMCTBa IpaHel, JUaroHajaei mpsiMOyToJbHOTO Napajuieenunea.

[Tupamuna, ee ocHoBaHUEe, OOKOBBIE Pedpa, BbICOTA, OOKOBask MOBEPXHOCTh. TpeyrosbHas nupamuja. IlpaBuibHas nupamuaa. Y ceueHHas
nupamuja. [IpaBmibHas yceuénnas nupamuaa. Ilnomans 60K0BOM NOBEPXHOCTH MPaBUILHONW yCEUEHHOW TUPAMUIBI.

Cummerpus B npoctpancTBe. CUMMeTpuu B KyOe, B apajulesienunesie, B npusMe u nupamuse. [lonsrue o ciMMeTpuu B IPOCTPAHCTBE
(ueHTpasbHasi, oceBas, 3epKaibHasi). [[puMepbl CHMMETpPHIA B OKPYXKAIOIIEM MHPE.

Ceuenus Ky0a, IPU3MBbI, TUPAMUIBL.
IIpencraBnenue o NpaBUIbHBIX MHOTOIPAHHUKAX (TETpa’ip, KyO, OKTasAp, JOAEKAdIp U UKOCAAP).

Tesa u noBepxHocTn Bpamenus. L{niaap u koHyc. YcedeHHbli koHyc. OcCHOBaHMe, BBICOTa, OOKOBasi IOBEPXHOCTb, 0Opa3yroas,
pa3zBepTka. OceBble CEUEHMsI U CEUEHHs MapajielibHble OCHOBaHUIO. [lnomans OOKOBOM M IMOJHON MOBEPXHOCTH YCEUEHHOTO KOHYCA.
CeueHust KOHYCOB.

lap u chepa, ux cedeHus:, KacaTeabHas INIOCKOCTH K cdepe. Bzanmuoe pacnonoxenue chepbl U IIOCKOCTH.

O0bembl TeJs1 M II0IAAU UX MoBepxHocTel. [Tonarue 06 o6beme Tena. OTHOIIEHHE 00bEMOB MOJOOHBIX TEI.

dopmyibl 00beMa KyOa, TPSIMOYTOJILHOTO MapajuieNienumeia, Tpu3Mbl, HUIHHAPA. O0BEM npsiMoit Tpu3Mbl. O0BEM HAKIIOHHON TTPU3MBI.
®opmynel o0bemMa nupamuabl U KoHyca. O0béM yceu€HHOW nupamubl. O0bEM yced€HHOro konyca. MopMylibl IUIOMIATU MOBEPXHOCTEH
WINHAPA U KoHyca. Popmyrbl 00beMa mapa u miomanu chepsl. O6bEM mapoBoro cermeHTa. O0BEM 11apoBoro cios. Beruncienne o0bEMoOB
TEJ ¢ OMOUIBIO ONPEeAECNEHHOTO HHTErpaa.

Koopaunartsl n BeKTOpBI. /[ekapToBbl KOOPAMHATHI B TpocTpaHcTBe. DOopMysia pacCTOSHUS MEXY IByMs TOUKaMU. Y paBHEHUS chepbl U
1ockocTi. PopMyiia pacCcTOSIHUS OT TOYKHU A0 INIOCKOCTH.

BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KeHHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha yuciio. CBOMCTBA CI0KEHUSI BEKTOPOB
B nipocTpancTBe. Cymma HeCKOJIbKUX BeKTOpoB. KoopaunaTel BekTopa. CBsi3b MEX/ly KOOpIMHATAMHU BEKTOPOB M KOOPJIMHATAMH TOYEK.
[Tpocreitmue 3agaun B koopauHaTax. KoopanHatel cepeinHbl oTpe3ka. [J[nrHa BekTopa. Yroa Mexay Bekropamu. CKkaasipHOE POU3BEACHUE
BEKTOPOB. Brlunciienue yrioB Mexay NpsSMbIMU U TUIOCKOCTAMU. KojunHeapHble BEKTOPBI. PaznoxkeHne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM
BekTopaM. KomiutanapHslie BEKTOpBI. Pa3noxkeHue 1o TpeM HEKOMILIaHApHBIM BeKkTopaM. [IpaBuio napannenenunena.

Conep:xanue yuedHoro npeamera «Maremaruka» 10-11 kiace (yriy0/1eHHbIH YpPOBeHb)

Auiredpa ¥ HaYaIa MATEMATHYECKOI0 AHAJIN3a



[ToBTOpeHue. Pemienue 3amay ¢ MUCIOIB30BAHMEM CBOWMCTB UMCEN M CUCTEM CUMCIIEHMSI, JEIUMOCTH, JOJEH M YacTel, MPOLEHTOB,
MojyJel uucen. Pemenue 3amad ¢ MCIONIb30BaHUEM CBOMCTB CTENEHEH M KOpPHEH, MHOTOWIEHOB, IPpeoOpa30BaHUil MHOTOWICHOB M JIPOOHO-
paloHaIbHBIX BhIpaXXKEHUN. Pelenue 3a1ay ¢ UCHOIb30BaHUEM TpajyCHOW Mephl yria. Moaynb uucia U ero cBoicrsa. Penienue 3azad Ha
JABWIKCHUC U COBMCCTHYIO pa60Ty, CMCCH U CILIaBbI C IIOMOIIBIO JII/IHef/'IHLIX, KBaApPaTHLIX WU I[pO6HO-paI_II/IOHaHBHBIX ypaBHeHI/Iﬁ U UX CUCTCM.
Pemlenue 3agay ¢ MOMOILBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPAaBEHCTB C OJHON NEPEMEHHOM, C IPUMEHEHHEM H300pa’keHHsI YHUCIOBBIX
IPOMEXKYTKOB. PelieHue 3a1ad ¢ UCIOIb30BaHMEM YMCIOBBIX (YHKIMHA U uX rpadukos. Mcnonb3oBaHue cBONCTB U Irpad)MKOB JMHEHHBIX U

KBaJPaTUYHBIX (YHKIMHA, OOpaTHOW MPONMOPIHOHAIBHOCTH U (QYHKUHH Y= Vx I'padguueckoe pemieHue ypaBHEHUH U HEPaBEHCTB.
Hcnonbs3oBaHue onepanuii HaJl MHOKECTBAMHU M BbICKa3bIBaHUAMM. VICIIOIb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IEPEMEHHOM,
YHCJIOBBIX TIPOMEXYTKOB, UX O0BETMHEHUN U TiepecedeHnid. [IpuMenenne npu penieHuy 3a1a4 CBOUCTB apu(hMETHIECKONH U TeOMETPHYECKON
IPOTPECCUH, CYMMUPOBAHUS OECKOHEYHOMN CXOSIIEHCS TeOMETPHUIECKOI MPOTPECCHH.

MHoxecTBa (4HCIOBBIE, TE€OMETpUYEeCKHX (uryp). XapaKTepHCTHUYECKOE CBOWCTBO, 3JEMEHT MHOMECTBA, IIyCTOE, KOHEYHOE,
6eckoHeuHOe MHOXkecTBO. CriocoObl 3aanHust MHOXKeCTB [logmMHOKecTBO. OTHOLIEHUST TPUHAAISKHOCTH, BKIIOUEHHsI, paBeHcTBa. Onepanuu
Hajl MHOXecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eckoHeUHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.

VIcTuHHBIE W JIOKHBIE BbICKa3bIBaHUS, ONEpaIlMM HaJ BbICKa3blBaHUSAMHU. AnreOpa Bbicka3biBaHUI. CBS3b BBICKAa3bIBAHUI C MHOXKECTBAMHU.
KBaHTOpBI CyI1€CTBOBaHUS U BCEOOITHOCTH.

3akoHbl JOrMKU. OCHOBHBIE JIOTMUECKHME IpaBuia. PelleHne JOrM4ecKkux 3a/adc MCIOJIb30BaHHUEM KpYroB Oillepa, OCHOBHBIX
JIOTUYECKHX ITPaBUJL.

YmozakmoueHus. OOOCHOBaHMS M JOKa3aTeNbCTBO B MaTemaTHke. TeopeMbl. Buapl MareMaTHdecKuX yTBEp)KIeHUW. Bumbl
JoKa3aTenbcTB. MaTemaTuueckas MHAYKIMS. Y TBEp)KJIeHUs: 00paTHOE JTaHHOMY, IIPOTHUBOIIOI0XKHOE, 0OpaTHOE MPOTUBOIIOJIOKHOMY JaHHOMY.
[Tpu3Hak u CBONCTBO, HEOOXOUMBIE U JOCTATOUHBIE YCIOBUSI.

OcHoBHas Teopema apudmeruku. OctaTku U cpaBHeHus. Anroput™m EBknmuaa. Kutaiickas teopema o6 octarkax. Manas teopema depma. q-
WYHBIE CUCTEMBI cuuciieHns. OyHKIMs Dilsiepa, YMciIo U CyMMa JEJIUTENeH HaTypalbHOIO YHCIa.

Paguannas Mepa yria, TPUTOHOMETpUYECKass OKPY>KHOCTh. TpuUroHOMeTpudeckue (yHKUUU 4yuced W yriioB. DOopMyInbl MPUBEICHMUS,
CIIOKEHHS] TPUTOHOMETpPUYECKHX (YHKIUH, (QOpMyabl IBOMHOrO M MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHue cymMMbl, Pa3HOCTH B
MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA000POT.

Hynu ¢yHKumu, npoMexxyTKd 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Haunbombiiee n Haumensbliee 3HaueHue GyHkuuu. [lepuoanueckue
GYHKIMY ¥ HaUMEHbIIHI Tieproa. YeTHble 1 HeueTHbIe QyHKIMU. DYHKIUK «IpoOHAs YacTh YHCIa» y={X} U «11ejas 4acTb yucia» y=[x].
TpuronomeTpuueckue GYHKIIMH YUCIOBOTO apryMeHTa Y=C0SX, y=SinX, y=tgx, y=ctgX. CBoiicTBa u rpag K TPUrOHOMETPUIECKIX (YHKIIHH.



OOparHble TpPUTOHOMETpPHYECKHE (YHKIMHM, WX TJaBHbIC 3HAUCHHs, CBOWCTBA M Tpapuku. TpPUTOHOMETPUYECKHE YpaBHEHHS.
OnHOpOIHBIE TPUTOHOMETPUUYECKHUE YypaBHEHUs. PelleHne mNpocTEeHIIMX TPUTOHOMETPUYECKUX HepaBeHCTB. Ilpocreiimne cucTeMbl
TPUTOHOMETPUUECKUX YPABHEHUH.

Crenenp C JEHCTBUTENBbHBIM IIOKa3aTesleM, CBoicTBa creneHu. [lpocreiimime mnokas3aTelbHblE YpaBHEHHS U HEPABEHCTBA.
[Toka3zarenbHas GyHKIMS U ee cBoMcTBa U rpaduk. Yucio € u pyHKus y=e X .

JlorapudmMm, cBoiictBa jorapudma. JleCATHYHBIM M HaTypalbHbIH sorapudm. IIpeoOpasoBanue norapuMUYECKUX BBIPAKCHHM.
Jlorapugmuueckue ypaBHeHHs 1 HepaBeHCTBa. Jlorapupmudeckas GyHKLIUS U €€ CBOWCTBA U IpaduK.

Crenennas ¢pyHKLUA U ee cBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.

[lepBuuHbIE MpEACTAaBICHUS O MHOXECTBE KOMIUJIEKCHBIX uncen. JleMcTBUs ¢ KOMIUIEKCHBIMHM yuciaMu. KoMIiekcHO conpsiKeHHbIE
yrcaa. MoJynb U apryMeHT 4yucia. TpuroHomerpudeckas (popma KOMIUIEKCHOTO yHciia. Penienne ypaBHeHUIH B KOMIUIEKCHBIX YUCIIaX.

Metox uHTEpBaIOB AJIs penieHns: HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GYHKIUI: CIABUT, YMHOKEHUE HA YHCIIO, OTPAKEHHE OTHOCHTEIBHO
KOOPJAWHATHBIX ocel. ['paduueckue MeToAbl pElIeHUs YpaBHEHHMH M HEPAaBEHCTB. PelieHWe ypaBHEHUH M HEPABEHCTB, COJEpPIKAIIUX
IIEPEMEHHYIO T10J 3HAKOM MOJYJIS.

CucteMbl TOKa3aTeNbHBIX, JOrapu(MUUECKUX W HUPPAlMOHAIBHBIX ypaBHeHUI. CHcTeMbl NOKa3aTelbHbIX, JIOTApU(PMUUYECKUX U
VPPALMOHAIIbHBIX HEPABEHCTB.

B3anmHuo o6patnblie pyHkIMU. ['paduku B3auMHO 00OpaTHBIX (YHKIUI.

VYpaBHEHHs1, CHCTEMBI YPABHEHMI C ITAPAMETPOM.

®opmyna bunoma Hreiorona. Pemnenue ypaBHEHMH cTeleHM Bbllle 2 choenuadbHbIX BUAOB. Teopema Buera, Teopema besy.
[TpuBoaMMBIE U HETPUBOAUMBIE MHOTOWIEHbl. OCHOBHAs TeopeMa anreOpsl. CUMMETpHUUeCKHe MHOTOWIEHBI. LlenouncieHHble u 1elNo3HayHbIe
MHOTOYJICHBI.

Juodantossl ypaBHeHus. Llennsie npodu. Teopema depma o cymme KBapaToB.

CyMMBI U psJibl, METOJIbI CYMMUPOBAHUS U IIPU3HAKU CXOIUMOCTH.

Teopemsbl 0 MPUOIHKEHUN AEHCTBUTEIBHBIX YHCEN PALlMOHATIBHBIMH.

MHosxecTBa Ha KOOPANHATHOM MJIOCKOCTH.

Hepapenctso Konm—ByHsIKOBCKOT0, HEpaBEHCTBO VleHceHa, HepaBeHCTBA O CPETHHUX.

[lonstue npenena @ynkuuu B Touke. [loHsaTue mpenena ¢yHKIUU B OeCKOHEHYHOCTH. AcUMNTOTHI rpaduka (yHkiuu. CpaBHEeHUE
OeckoHEeYHO MasbIX U OeckoHeuHo Oonpiux. HenpepriBHOCTE GyHKIMK. CBolicTBa HenpephIBHbIX QyHKIMH. Teopema Beiiepmirpacca.
Huddepenunpyemocts ¢ynkuuu. [IpousBonnas ¢ynkuuu B Touke. KacarenbHast k rpaduxy ¢yHkuuu. ['eomerpuueckuil u ¢uznueckuit
cMBbICT pou3BoAHON. [IpuMenenue npousBoaHol B pusuke. [IponsBoaHbie anemMenTapubix pynkuuid. [lpaBuna nuddepenuupoBanus.



Bropas npousBoHas, ee reoMeTpHIeCKUil 1 (PU3NIECKHIA CMBICIL.

Touku skcTpemyma (MakcuMyma W MUHHMyMa). McciemoBaHue 3JeMEHTapHBIX (DYHKIMHA HA TOYKM IKCTpEMyMa, HAWOOIbIIee |
HaMMEHbIIIee 3HAaYeHUE C MOMOINBI0 pon3BoaHON. [locTpoenne rpadukoB QyHKIMIA ¢ TOMOIIBIO MPOU3BOAHBIX. [IpMeHeHre TPOU3BOIHON
IpH penieHnu 3a1ad. Haxoxaenne 3kCTpeMyMoB (PYHKIIHI HECKOJIBKUX MTEPEMEHHBIX.

[TepBooOpasnas. Heonpenenennbiii uHTerpan. IlepBooOpasHbie sieMeHTapHBIX (GyHKIWNA. [lmomans KpUBOJWHEHHON Tpamneluu.
®opmyna Herorona-JleiOuuia.OnpeneneHHblid HHTErpai. Beraucienne miomajei miockux Guryp u o0beMOB TN BPAIICHUS C MTOMOIIBIO
MHTErpana.

MeTtons! pemieHus: (GyHKIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.
BeposATHOCTH U CTATHCTHKA, JIOTHKA, TEOPHs rPadoB U1 KOMOMHATOPHKA

[ToBTOopenue. Mcnonp3oBaHue TaOnuIl U AMAarpaMM AJisi OPEACTaBJICHUs JaHHbIX. PerieHue 3ajady Ha NPUMEHEHHE OMNMCATEIbHBIX
XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPEAHMX, HAMOOJBIIEr0 U HAMMEHBIIETO 3HAYCHHUS, pa3Maxa, ITUCIEPCHH M CTAaHAApPTHOTO OTKIOHEHHS.
Brrurcnenue 4acToT M BEpOSTHOCTEH COOBITHI. BhIUMCIieHHE BEPOSATHOCTEH B OIBITAX C PAaBHOBO3MOXKHBIMH 3JICMCHTAPHBIMH HCXOJIAMHU.
Hcnonp3oBaHne KOMOMHATOPHUKHU. BbrunciaeHne BeposSTHOCTEH HE3aBUCHUMBIX cOObITHIA. Vcmonb3oBanue QopMysbl CIOKEHUS BEPOSTHOCTEH,
quarpamm Jinepa, iepeBa BeposiTHocTel, popmynsl bepHyim.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUU BEPOSTHOCTEH.
YcnoBHas BeposaTHOCTS. [IpaBuito ymMHOXkeHus BeposTHOocTel. Dopmyna nosHo BeposstTHocTH. Dopmyna baiieca.

JluckpeTHble ciiydyaiiHble BeNWYMHBI U pacnpereneHus. CoBMecTHble pacnpeneneHus. PacnpeneneHue CyMMbl M IPOU3BENEHUS
HE3aBHCUMBIX CIIy4alHBIX BEIMYMH. MaTeMaTH4YeCKOe OKHMIAHUE W JHUCHEPCUS CIy4allHOM BeJIMYHMHBI. MaTeMaTudeckoe OXUJaHHE U
JIACTIEPCUS CYMMBI CITyYalHbBIX BEJTUYUH.

bunapnas cimydaiiHas BenuuMHa, pacnpeneneHue bepryiu.I'eoMmerpudeckoe pacrpeseneHie. buHOMHaNbHOE pacnpeieseHue U €ro
CBOMCTBA. [ MmepreoMeTpruyecKoe pacrpeIesIEeHUEN Ero CBOMCTBA.

HenpepsiBHble cityyalinbie BennunHbl. [IOTHOCTH BeposiTHOCTH. DyHKIMS paclpenesieHns. PaBHOMEpHOE pacnpeaesieHue.

[TokazarenbHOE pacnpenesieHue, €ro napaMmeTphl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe pacnpenenenue. @ynkuus Jlamnaca. [TapameTpsl HOpMaJIBHOTO paclpeaeiIeHus.
[Tpumepsl cay4yailHBIX BENWYNH, TOJYUHEHHBIX HOPMAaJbHOMY 3aKOHY (MOTPEIIHOCTh U3MEPEHUH, pocT yenoBeka). LleHTpanbHas npenenbHas
Teopema.

HepasenctBo YeOrnimeBa. Teopema YUeOwimieBa m  Teopema beprymmn. 3akoH Ooibpmmx uwucen. BbIOOpOUHBI METOA W3MEpEHUS
BeposATHOCTEN. Poiib 3aKkoHa OOJIBIINX YKCEN B HayKe, IPUPOJE U OOIIECTBE.



KoBapuanus nByx cimydaiiHeix BenuuwH. [loHsATHe 0 Kod(ddunmente koppensnuu. CoBMeCTHbIC HAOMIONEHUS IBYX CIyYalHBIX BEIWYHH.
Bri6opounsiii ko3 duuneHT koppensuun. Jlnnelinas perpeccusi.

Cratuctudeckass rumote3a. CTaTUCTUKAa KPUTEpHsI U €€ YPOBEHb 3HAYMMOCTH. [IpoBepka MpoCTEHIIMX TUMOTE3. DMIUPHUYECKUE
pacipeneneHus U UX CBSA3b C TEOPETUUECKUMHU pacipeiesieHussMu. PanroBast koppessiusi.
[TocTpoenue coorBeTcTBUN. IHBEKTHBHBIC U CIOPBEKTHUBHBIE COOTBETCTBH. buekunu. /luckpernas nenpepsiBHOCTD. [Ipuniun dupuxie.
KoaupoBanue. /[BoruHas 3amuch.

OcHoBHble noHsATUS Teopun rpados. Jlepesns. [[Bonunoe nepeBo. CesazHocTh. KommnonenTs! cBs3HocTu. [yt Ha rpade. DitnepoBbl U
['aMUITBTOHOBBI MTYTH.

I'eomerpus

[ToBTOpenue. Pemenne 3amad ¢ UCIOJIB30BAaHUEM CBOWMCTB (UTYp Ha IUIOCKOCTH. PelieHre 3amad Ha JTOKA3aTelbCTBO M MTOCTPOCHHE
KOHTpIIpuMepoB. [IpuMeHnenne npocTeimumx JIornyeckux npaBuil. Pemienue 3ajayu ¢ MCIOJIb30BaHUEM TEOPEM O TPEYIOJIbHUKAX, COOTHOIICHUN
B MPSMOYTOJBHBIX TPEYrOJbHUKAX, (DAaKTOB, CBSI3aHHBIX C YETBHIPEXYroJbHUKaMU. PerieHue 3afayd ¢ MCMOIb30BaHUEM (PAKTOB, CBSI3AHHBIX C
OKpYKHOCTSIMU. PelieHue 3aad Ha M3MEpPEeHHUs Ha IJIOCKOCTH, BBIUMCIEHUS JUIMH W Iulouiajiei. PemeHue 3amay ¢ MOMOILBIO BEKTOPOB U
KOOpJIMHAT.

Harnsanas crepeomerpus. [lpusma, napainenenunesn, nupaMuia, TETPAdIP.
OcCHOBHBbIE IOHATHS TEOMETPUHN B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CleACTBUS U3 HUX. [loHATHE 00 aKCHOMAaTUYECKOM METO/IE.

Teopema Menenas miua Tterpadnapa. IlocTpoeHue cedeHHil MHOTOTPaHHHUKOB METOJOM CileAoB. lleHTpanbHOE MPOEKTHUPOBAHUE.
ITocTpoeHne cedyeHnii MHOTOIPAaHHUKOB METO0M ITPOEKIUH.

CkpeuuBarouiecsi npsiMble B MPOCTPAHCTBE. YTOJ MEXIy HUMH. MeToAbl HaXOKJEHUS PAaCCTOSHUN MEXKIY CKpPElIMBAIOLUIMMUCS
MPSIMBIMHU.

Teopembl 0 mMapalneNnbHOCTH TPSIMBIX W IUIOCKOCTEH B mpocTpaHcTBe. [lapamienbHoe MpOEKTUpPOBaHHWE M W300paxkeHHe (GUryp.
I'eomeTpryeckue MecTa TOUeK B IPOCTPAHCTBE.

[lepnenukynsipHOCTh TpsIMOM W MIOCKOCTU. OpTOrOHajdbHOE MpoekTupoBaHue. HakioHHble W mpoekuuu. Teopema o Tpex
NepPHEHANKYIISPaAX.

Bunel terpasnpoB. OpTOUEHTPUYECKUH TETpa’aAp, KapKACHBIM TETpadllp, PAaBHOTPAHHBIN TeTpasap. [IpsAMOyrosibHBIN TeTpasp.
Menuansl 1 OMMeIMaHbl TETPadapa.
JlocTpanBanue TeTpasapa 10 MapauiesenuIe/a.
Paccrosinust mexxny ¢purypamu B nmpocTtpanctse. OOmuid MepueHaNKYIISIP IBYX CKPEIIUBAIOITUXCS TPSIMBIX.



Yruel B mpoctpaHcTBe. llepnenaukyispHbie IockocTH. Ilnomans opToroHanbHOW mnpoekuuu. llepneHaukyisspHOe ceyeHHue NpPU3MBI.
TpexrpaHHblii 1 MHOTOrpaHHbIN yroji. CBOMCTBA MJIOCKUX YIJI0B MHOTOIpaHHOTrO yria. CBOICTBa INIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAaHHOIO
yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOIO yria.

Bunsl MHOTOrpaHHUKOB. Pa3BepTku MHOrorpaHHuka. Kpargaiiime 1yt Ha IOBEPXHOCTH MHOTOIPAHHUKA.

Teopema Ditnepa. [IpaBunabHbIe MHOTOIPAHHUKH. J[BOMCTBEHHOCTD MPAaBUIIbHBIX MHOTOIPaHHUKOB.

[Tpuszma. [Tapannenenunen. CpoiictBa napasienenunena. [IpsmoyronbsHbiil napamienenunen. HakioHHbIE TPU3MBL.

[Mupamuna. Buasl nupamua. DiaeMeHThl NpaBUIbHOW nupaMuibl. Ilupamuiel ¢ paBHOHAKIOHEHHBIMM peOpamMHM M T'paHSAMH, UX OCHOBHBIE
CBOMCTBA.

[Inomaay noBepxHOCTEN MHOTOTPAHHUKOB.

Tena BpaieHus: MWIMHIP, KOHYC, map u cepa. Cedenus MuMHApa, KoHyca U mapa. [llapoBoii cermMeHT, apoBO# CJIOH, IIAPOBOM CEKTOP
(xoHyc).

VYcedeHHas nUpaMuia U yCEUEHHBIN KOHYC.

OnemeHTH cheprueckoit reomerpun. Konnueckue ceyeHusl.

KacatenbHble npsiMble 1 III0CKOCTU. Bricannbie u onucanusie chepsl. Kacaromuecs chepsl. KomOunamm e BpaiieHus.

BexTops! n koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEKIAYy BeKTopamMu. CKasIpHOE IPOU3BEACHHUE.

VYpaBHeHue miockocTH. Popmysa pacCTOSHUS MEXIy TOUKaMu. YpaBHeHHe cepbl. Dopmysa pacCTOSHUS OT TOUKH 10 MIOCKOCTH. CriocoObl
3a/laHus IPSIMON ypaBHEHUSIMU.

Pemenue 3a1a4 1 10Kka3aTenbCTBO TEOPEM C ITOMOIIBIO BEKTOPOB U METOJIOM KOOPJIUHAT. DJIEMEHThI F€OMETPUH Macc.

[Tonstue o0bvema. OObeMbl MHOrorpaHHukoB. OObeMbI Ten BpaulleHus. AKcHOMBI oObema. BriBox ¢opmyn o0beMOB MPsIMOYTOJBHOIO
napajuiesenunena, npu3Msl U nupamuasl. @opmysisl A1 HaX0XkAeHU 00bemMa TeTpadipa. TeopeMbl 00 OTHOLIEHUSX 0ObEMOB.

[TpunoxeHus MHTErpaia K BBIUMCIECHUIO 0OBEMOB M MOBEPXHOCTEN Ten BpauleHus. Ilnomans chepuyeckoro nosca. O6beM IapOBOTO CIIOA.
[TpumeHeHne 00BEMOB NPH PEILICHUH 33/1au.

[Tnomane chepsl.

Pa3Beprka nunuHapa u konyca. [1nomans noBepXHOCTH HMIMHIPA U KOHYCA.

KomOuHa MHOTOTpaHHUKOB U TEJI BpaIleHusl.

[Tono6ue B mpoctpancTe. OTHOILIEHNE 0OBEMOB U TUIOIIA/IEH TOBEPXHOCTEN MOJOOHBIX PUTYP.

JIBrb>KeHHs! B IPOCTPAHCTBE: MapasuiebHbIM IEPEeHOC, CHMMETPHUSI OTHOCUTEIBHO TJIOCKOCTH, LIEHTPAIbHAS CUMMETPHSL, TOBOPOT OTHOCUTENTBHO MPSIMOM.
[Ipeo6pa3zoBanue nomodusi, roMmoTeTHs. Perenne 3a1a4 Ha MIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKIX METOJIOB.



TemaTH4eckoe MJIAHUPOBaHNE Y4eOHOT0 MaTepuaJia

10 kaacc (yriay0/aeHHbI YPOBeHb) «AJiredpa u Hayajia MaTeMaTH4eckoro anajausa» (IBapuanr, 4 4 B Hexemo,Bcero 136 1)
10 knace (6a30Bblii ypoBeHB) «AJiredpa U Ha4Yaj1a MaTeMaTH4YecKoro aHaiau3zay» (IBapuant, 34 B Hefes110 B 1-M moJiyroauu u 24 Bo 2-M
NOJIyroinu, scero 85 1)

Ne Tema (paszen) Komugect KonudecTBo CopepsxaHue BOCIUTAHUS C yI€TOM paboueii
BO YacoB YacoB Ha porpaMMbl BOCITUTAHUS
Ha U3ydeHHe
H3y4YeHUe (yrnyOneHHbIN
(6azoBbIi YPOBEHb) 10
YPOBECHB) aBTOPCKOI
1. [ToBTOpeHue 3 3 I'pasxicoanckoe éocnumanue:
- co30aHue YCI08uil Ol 60CNUMAHUA y Oemell
AKMUBHOU ~ 2PANCOAHCKOU  NO3UYUU,  2PAHCOAHCKOU
0mMEemcmeeHHOCMY, OCHOBAHHOU HA MPAOUYUOHHBIX
KYJbMYPHLIX, OYXOGHbIX U HPABCMBEHHBIX YEHHOCMSX
JleficTBUTEIbHBIC YHCTIA. - 12 poccutickozo obuecmea;
HucnoBbie GyHKIIHI 5 10 - pazeumue KyJabmypbl MEHCHAYUOHATLHO20 0OUjeHUsL,
4. Tpuronomerpuyeckue 23 24 - paszeumue npagoeou U NOIUMUYECKOU KYIbmypbl
byHKIHH Ooemeili, pacuwiupeHue KOHCMPYKMUBHO20 YYACMUs 8
3 S SS——— 5 10 NPUHAMUU peueHUull, 3ampasusarowux ux npasa u

YpaBHEHUSI.

unmepecsl, 6 nmom Yucie 6 pa3lu4YHbLX d)OpMCIX




6. [IpeoOpazoBanus 11 21
TPUTOHOMETPUIECCKHIX
BHIPAYKECHU.

7. KommiekcHbie uncia - 9

8. [IpousBoHas 28 29

9. KomOunaropuka u - 7
BEPOSITHOCTh

10. [ToBTOpEeHUE 6 11

BCETO 85 136

11 kiace (yriy0JieHHBI YPOBeHb) «AJiredpa M HAYaJIa MATEeMATHYECKOI0
anaju3a» (IBapuanr, 4 4 B Hene0,Bcero 136 u)
11 knacc (6a30Bblii ypoBeHb) «AJiredpa U HAYAIa MATEMATHYECKOT0

a"Hagu3a» (| Bapuant, 34 B He/les110 B 1-M MOJIyroauu 4 24 BO 2-M MOJIYTOANH,

Bcero 85 v)
Ne Tema Konmnuecr KonuuecTtBo
(pasne BO 4acoB YacoB Ha
1) Ha W3y4eHUe
U3Yy4YEHHE (yrnyOGsieHHBbIH
1. [ToBropenue marepuana 10 3 4
2. MHOTOYJICHBI. - 10
3. Crenenu u kopHH. CTEIEHHBIE 15 24
4, [TokazarenpHas u 24 31
norapupmudeckas GyHKIIUH.

S. IlepBooOpasHas 1 UHTETpal. 9 9

CamMoopeanu3ayul, CamMoOynpaesieHus, 00U ecmeeHHO
ZHAYUMOLL OesIMeNIbHOCMU,

- ¢opmuposanue cmaouIbLHOU cucmemvl
HPABCMBEHHBIX U CMbBICIO0BbIX YCMAHOBOK JTUYHOCMU,
NO380JAI0UWUX npPOMUBOCMOosAMs uoeoso2uu
aKCmpemuzma, HAUUOHAU3MA, Kcenoghoouu,
Koppynyuu, OUCKpUMUHAYUU ~ NO  COYUANbHBIM,

PENUSUOZHBIM, PACOBLIM, HAYUOHANbHLIM NPUSHAKAM U
Opy2UM He2amuBHbIM COYUATIbHBIM SGTIeHUSIM,
Ilampuomuueckoe e6ocnumanue u Qopmuposanue
POCCUIICKOU UOCHMUYHOCMU:

- ¢opmuposanue y Oemeli nNampuomusma, uy8cmea
eopoocmu 3a ceoto Poouny, comosnocmu x 3awyume
unmepecos  Omeuecmea, OmMEEeMCMBEHHOCMU  3d
oyoywee Poccuu Ha OCHO8e pazeumusi NpocpPamm
nampuomuyeckKo20 80CNUMAHUs Oemell, 8 MOM Yucje
80EHHO-NAMPUOMUYECKO20 80CNUMAHUS,

Jlyxoenoe u npascmeennoe eocnumanue oemeil Ha
OCHOG€ POCCUIICKUX MPAOUYUOHHBIX UEHHOCMIl:

- passumus y Oemeli HpABCMEEHHbIX 4y8CMe (decmu,
0osiea, cnpaseoru8oCmu, MUIOCePOUst U OPyrHcenroous),
- Qopmuposanusi  bIPANCEHHOU 8  NOBeOeHUU
HPABCMEEHHOU NO3UYULU, 8 MOM YUCTe CHOCOOHOCMU K
CO3HAMENILHOMY 8blO0PY 000pa,

Ionynapu3zayus nHayunvlx 3HaHUL cpeou oemeii:

- co30aHue Ycro8uul Ol NOAYYEHUs  OembMu




ONEeMEHTHI
MaTeMaTHYeCKOU
CTaTHUCTHKHU,
KOMOMHATOPUKHU U TEOPHU
BEPOSITHOCTEH.

11

VYpaBHEHUs U HEPABEHCTBA.
Cucremsl ypaBHEHUN 1
HEPaBEHCTB.

17

33

[ToBTOpEHME.

16

BCCIO

85

136

I'eomeTpus.
10 kmacc (yriry0JieHHblit ypoBenb) «'eomerpusn» (IBapuanTt, 2 4 B
HeJieJ110,Bcero 68 4)
10 kaacc (6a3oBblii ypoBensb) «I'eomerpus» (I BapuanTt, 14 B Hexesio B 1-m
MOJIYTOAMM M 24 BO 2-M NOJYT0HMH, Bcero 51 u)

Ne Tema Komnuuect KonunuectBo

(pazne BO 4acoB 4acoB Ha

) Ha M3ydeHHe

1 Hekoropsie cBenenus us - 12

2 Beenenne 3 3

3 [TapamienbHOCTD MPSMBIX U 16 16

IIJIOCKOCTEN

4 [lepneHAKyYISIpPHOCTD MIPSMBIX 17 17
U IJIOCKOCTEH

5 MHororpaHHUKH 12 14

6 3aKIFOYNTEIIEHOE TIOBTOPCHHE 3 6

BCETO 51 68

00CcmoeepHol uHgpopmayuu 0 nepeoosvix
00CMUMNCEHUAX U OMKPBLIMUAX — MUpPOBOU U
omeuecmeeHHoll HayKu, noBblUeHUs

3AUHMEPeCcOBAHHOCIIU NOOPACMAOWEe20 NOKOAEHUS 8
HAYYHLIX ~ NO3HAHUSX 00  ycmpoucmee mupa U
obuwecmaa.

Tpyoosoe e6ochumanue u  npogheccuonanvhoe
camoonpeoenenue:

- BOCNUMAHUSA ) Oemell Y8axdceHus K mpyoy u aoam
mpyoa, mpyoobim 00CHMUNCEHUAM,

- pazeumusi HABLIKO8 COBMECMHOU pabomvl, YMEHUs.
pabomams CaMOCMOsIMenbHo, MOOUNU3YSL
HeoOxX00uMble pecypcul, NPABUTLHO OYEHUBAS CMBICT U
nocieo0cmaust C6oUx Oetcmeull;

-cooeticmeusi npophecCcUOHAIbHOMY CAMOONPedeeHUIO,
npuobwenuss  demeu K COYUANbHO — 3HAYUMOU
desimenbHOCMU ons OCMbICIIEHH020 evloopa
npogheccuu.




11 kaacc (yrayoaennblii ypoBens) «I'eomerpus» (IBapuanr, 2 4 B
Hejteio,Bcero 68 u)
11 kaacc (6a3zoBblii ypoBensb) «I'eomerpus» (| BapnanT, 14 B Henesro B 1-m
MOJYTOAMM ¥ 24 BO 2-M NOJYIOIMH, Beero 51 )

Ne Tema (paszaen) KosmuectBo KomunuectBo
94acoB Ha 4acoB Ha
U3YyYCHUE W3YYCHUE
(6a3oBBIi (yrmyOGuieHHBII
YPOBEHbB) YPOBEHbB)
1. [umuHap, KOHYC | map. 13 16
2. OO0BbEMEI TeT. 15 17
3. BekTops! B mpocTpaHCTBE. 6 6
4. Meron koopauHaT B 11 15
5. 3aKITI0YUTENIbHOE 6 14
MTOBTOPEHUE TPH
BCETO 51 68




