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baxanckuii. — M.: [IpocBemenne, 2003—2019.

“.HJ’IaHpreMbIe NMpeaAMETHBIC PE3YJIbTATHI OCBOCHUSA

yueOHOro npeamera «MatemaTuka

Paznen |. BoINyCKHUK HAYYHUTCS I11. BoIMyCKHUK MOJYYUT
BO3MO’KHOCTh HAYYUThHCS
Henn J171g ucnonb30BaHus B nsa pazeumust moluinenus,
OCBOEHMA MTOBCETHEBHOM JKU3HU U UCNOIb3068AHUSL 8 NOBCEOHEBHOU HCUZHU
npeaMera o0ecrniedyeHrs BO3MOKHOCTH u obecneuerust B03MONCHOCIU
YCTICHIHOTO MPOJIOKEHUS VCneutHo20 npoOOIHCeHUsL 00PA308aAHUS
O6pa3OBaHI/IH I10 CIICHHUAJIBHOCTAM, no cneyualbHocniAim, He C6A3aHHbIM C
HE CBSI3aHHBIM C ITPUKJIATHBIM NPUKTIAOHBIM UCNONb308AHUEM
UCIOJIb30BAHUEM MAaTEMATHUKU Mamemamuxu
TpedoBanus k pe3yjbTaTam
Dnemenmuol — OmnepupoBaTh Ha 6a30BOM —  Onepuposamy’® nonsmusmu:
meopuu YpOBHE™ OHATUAMHU: KOHEUHOE KOHeUHOe MHOHCECmMB0, dlleMeHm
MHOIHCECME U MHOYECTBO, SJIEMEHT MHOICECm8a, NOOMHONICECMB0,
Mamemamuyec MHOX€ECTBA, IOIMHOKECTBO, nepeceuenue u 06veOUHeHue

KOl 102UKuU

nepeceyeHre u 00beIMHEHNE
MHOXECTB, YACIOBbIE
MHOX€ECTBA HA KOOPAUHATHON
IIPSIMOM, OTPE30K, NHTEPBAJ,;

— omnepupoBaTh Ha 0A30BOM YpOBHE
MOHATUSAMHU: YTBEPXKICHUE,
OTPULIAHUE YTBEPXKACHMUS,
VCTUHHBIE U JIOXKHBIE
YTBEPKJICHHUSI, IPUYNHA,
CJIEICTBUE, YaCTHBIN Cily4yai
o0LIero yTBepKIeHUS,
KOHTPIIPUMED;

— HaxOJUTb [IEPECEUCHHE U
00BbeIMHEHNE IBYX MHOXKECTB,
MpeJICTaBICHHBIX IpauuecKu Ha
YHUCJIOBOY MIPSIMOM;

— CTPOHWTH HA YUCIIOBOW MPSMOMN
ITOJIMHOKECTBO YUCIIOBOTO
MHOX€ECTBA, 3aJJaHHOE
IIPOCTEUIINMH YCIIOBHUSIMU;

— Pacrno3HaBaTh JIOKHbBIE
YTBEP)KJICHHSI, OLTMOKH B
pPacCyKJICHHUSIX, B TOM

MHOIICECB, YUCTOBbIE MHONCECHEA
HA KOOPOUHAMHOU NPAMOU, OMPE3OK,
UHMEPBA, NOJYUHMEPBAIL,
NPOMENCYMOK C BbIKOAOMOU MOUKOU,
epaguueckoe npeocmasieHue
MHOIHCECTNE HA KOOPOUHAMHOT
NIOCKOCMUL;

onepuposamv NOHAMUAMU:
ymeepoicoenue, Ompuyarue
VIMBEPAHCOEHUSl, UCIUHHDBLE U TONHCHBLE
VMBEPHCOeHUS, NPUYUHA, CTle0CmEue,
yacmuulll crydai oouezo
VMEepHcOenUsl, KOHmpnpumep,
npoeepsamy NPUHAONEHCHOCTD
IeMEeHmMa MHONHCECBY,

Haxooumsy nepeceverue u
006veOuHeHue MHOJNCECME, 8 MOM
yucie npedCmasieHHblxX epaguuecku
HA YUCTI080U NPAMOU U HA
KOOPOUHAMHOU NILOCKOCTU,
npo8ooums 00Ka3amenbHvle
paccyascoenus 05t 000CHOBAHUSA
UCTUHHOCIMU YMBEPAHCOEHULL.

! 3).'(601: " faJjiee: pacCro3HaBaTb KOHKPETHBIC IMTPUMEPDL O6HII/IX MOHSTHUH I10 XapaKTCpHbIM IpU3HAKaM, BBIIIOJIHATH
ﬂeﬁCTBHﬂ B COOTBETCTBUU C ONPCACIICHUCM U HpOCTeﬁHIHMH CBOIiCTBaMU HOHHTHﬁ, KOHKPETHU3UPOBATh MPpUMEPaAMU

o01ue MOHATHA.

2 3).'(601: " fajiee; 3HaTb ONPEACICHUC TOHATHSA, YMETh MOSICHATH €TI0 CMbICJI, YMEThb UCIIOJIb30BATh IOHATUC U €T0
CBOIiCTBa Ipu OpoOBCACHUU paCCY)K,HeHHfI, peuieHuu 3aaay.




YHCJI€ C UCTIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceomnesnoti srcuznu u npu
usyueHuu opyaux npeomemos:

—  WCMOJh30BaTh YHUCIOBHIE
MHO’KECTBA Ha KOOPAMHATHOU
IPSIMOM JIs1 OIIMCAHUS PEaTbHBIX
MPOLECCOB U SIBJICHUI;

— MPOBOJUTH JIOTHUECKUE
paccyXJIeHUS B CUTYalHUIX
MTOBCEIHEBHOW KU3HU

B nosceonesnoii ocuznu u npu usyvenuu

Opyeux npeomemos:

UCNONIL3068AMb YUCTOBbLE
MHOHCECMBA HA KOOPOUHAMHOU
nPAMOIU U HA KOOPOUHAMHOU
niaockocmu 07151 ONUCAHUS PEAIbHbIX
npoyeccos u s61eHull;

npoeoouUms 00KA3amelbHble
PACCYHCOeHUs. 8 CUMYAYUSX
NOBCEOHEBHOU JHCUZHU, NPU PeLUleHUU
3a0a4 u3 Opyaux npeomemos

Yucna u
GbIPAIHCEHUA

— OmnepupoBath Ha 6a30BOM
YPOBHE MOHATUSIMU: LEN0E
YHCIIO0, ISIMMOCTh YUCE]I,
0OBIKHOBEHHAs! APOOb,
JecATUYHAs APOOb,
palMOHAILHOE YKCIIO,
npuOIMKEHHOE 3HAUYEHUE YncIa,
4yacTh, I0JIs1, OTHOIIICHHE,
MIPOLICHT, MOBBIIICHUE U
MMOHMKEHHE Ha 3aJJaHHOE YHCIIO
MPOLICHTOB, MACIITA0;

— omepupoBaTh Ha 0A30BOM YpOBHE
MOHITUSIMH: JIOTapU(M UuCIa,
TPUTOHOMETPUYECKas
OKPY’KHOCTb, TpaJyCHasi Mepa
yriia, BeIUYNHA YTJIa, 33IaHHOTO
TOYKOW Ha TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHT€HC U KOTAHT'€HC YIJIOB,
MMEIOIIHNX MTPOU3BOIHHYIO
BEJIMYUHY;

—  BBINIOJIHATH apuMeTHIecKue
JIEUCTBHUS C IEJILIMA U
palMoOHAIbHBIMU YUCIIAMU,

—  BBINOJIHATH HECJIOKHBIE
peoOpa3oBaHusl YHUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETIeHH YHUCEll, TUOO KOPHU H3
quce, 1100 JorapudMbl YHCEIT;

— CpaBHUBATH pallUOHATBHBIC
qrcIia MeXIy CO00i;

— OIICHUBATH U CPABHUBATH C
parMoHATBHBIMHA YHCIIAMHU
3HAYCHUS IEIbIX CTEIICHEH
yucen, KOpHEW HaTypaJIbHOU
CTETICHH U3 YHUCEIL, JIOTapu(hMOB
YHCeJl B MPOCTHIX CIIyYasX;

— n300pakaTh TOUKAMHU Ha
YHUCJIOBOM MIPSIMOM LiENIbIE U
palMOHAIbHBIE YHUCIIA;

C60000HO onepuposamv NOHAMUAMU.
yenoe 4ucio, 0euMoCmb yucer,
00bIKHOBEHHAsL OPOOb, OeCAMUUHASL
0pobOb, PaYUOHAILHOE YUCTO,
NpUOIUNCEHHOE 3HAYEHUe YUCIA,
yacmo, 00/, OMHOUIeHUe, NPOYEHM,
nosvluleHue U NOHUdN CeHue Ha
3a0aHHOe YUCTIO NPOYEHMOB,
macumao;

npUBOOUMb NPUMEPHL YUCEIL C
3A0AHHBIMU CEOUCMBAMU
oenumocmu,

ONepupoBamb NOHAMUAMU:
Joeapughm uucna,
MPULOHOMEMPULECKASL OKPYHCHOCHID,
paouanHas u 2padycHas mepa yaid,
8enuYUHA Yeld, 3a0AHH020 MOYKOU HA
MPUSOHOMEMPUUECKOT OKPYIHCHOCTIU,
CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOUUX
NPOU3BONILHYIO BEIUYUHY, YUCTA € U T,
BbINOIHAMb apu@pmemuyecKkue
oeticmeust, couemas yCmHvle u
nUCbMeHHble NPUeMbl, NPUMEHSA NPU
HeoOX00UMOCMU BbIYUCTUMENIbHbIE
ycmpoucmea;

HAX0O0UMb 3HAYEHUS KOPHS
HaMypaibHOU CMeneHu, CIMeneHu ¢
PAYUOHATILHBIM NOKA3AMeNeM,
Joeapugpma, ucnonv3ys npu
HeoOX00UMOCMU BbIYUCTUMENbHBLE
ycmpoucmeda;

NOIb308AMbCSL OYEHKOU U NPUKUOKOTU
npu NPAKMU4ecKux pacyemax,
npoB8OOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeodpazosanusi OyK8eHHbIX
BbIPAICEHU, BKIIOUAIOWUX CTNEeNeHU,
KOPHU, 102apughmol u
mpucoHomMempuieckue QyHKyuu,




— u300pakaTh TOYKAMH Ha
YUCIIOBOM MPSAMOM 1IEJIbIe
CTENEHH YHUCEIl, KOPHU
HATYpaJIbHOM CTETEeHU U3 YHCET,
J0rapu(Mbl YUCEIT B POCTHIX
CIIy4asix;

—  BBIIOJHATH HECTIOXKHBIE
npeoOpa30BaHUs 1ENIBIX U
JIPOOHO-PAIIMOHANBHBIX
OYKBEHHBIX BBIPAKEHUH;

— BBIpaXaTh B MIPOCTEHIINX
CIIy4asiX U3 paBEeHCTBA OAHY
IIEPEMEHHYIO Yepe3 APYTHUe;

— BBIYUCIIATH B MMPOCTHIX CIIydasx
3HAYEHUS YHCIOBBIX U
OYKBEHHBIX BBIPAKCHHA,
OCYIIECTBIISII HEOOXOIUMbIE
MOJICTAHOBKH U NpeoOpa3oBaHusl;

— u300paxkaTh CXeMaTUYECKHU YTod,
BEJIMYMHA KOTOPOTO BBIpA)KEHA B
rpajgycax;

— OLIGHUBATh 3HAKU CHUHYCA,
KOCHHYCa, TAHT€HCa, KOTaHI'€HCa
KOHKPETHBIX YTJIOB.

B nosceonesnoti scuznu u npu
usyueHuu opyaux yueOHulx
npeomemos.

—  BBINIOJTHSTH BBIYUCIICHUS TIPU
pEeLIeHUH 3aJ1a4y MPAKTUYECKOro
XapakTepa,

—  BBINOJHSTH IPAKTUYECKHE
pacyeTsl ¢ UCTOJIb30BAHUEM TPH
HEO0OXOIUMOCTH CIPABOYHBIX
MaTepUaIoB U BBIUACIUTEIbHBIX
YCTPOMCTB;

— COOTHOCHUTBH peajbHbIE
BEJIMYMHBI, XapaKTEPUCTUKU
00BEKTOB OKPY>KAIOILIEr0 MUpa ¢
WX KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMU;

— HCIOJB30BaTh METOMbI
OKPYTJICHUSI, TPUOIMKEHUS U
MPUKUIKH TIPU PEIICHUH
MPAKTUYECKUX 3a7a4
TTOBCETHEBHOMW KU3HU

—  HAX0O0UMb 3HAYEHUS YUCTOBbIX U
OVKBEHHBIX BbIPAIICEHUL,
ocyujecmenss Heooxooumvle
NOOCMAHOBKU U NPEOOPA30BAHUSL,

—  u300padcamv cxemamuiecku yeoi,
8eUYUHA KOMOPO2O BbIPANCEHA 8
epadycax uiu paouaHax,

—  UCNONIb308aMb NPU peuleHUul 3a0a4
mabauunvie 3Ha4eHUs:
MPUSOHOMEMPULECKUX DYHKYULL
Venos;

—  BBINOJHAMb NEPEBOO BEIUUUHBL Vid
U3 paouauHol mepvl 8 2pAOYCHYIO U
obpamuo.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2ux yueOHbiX npeoMemos:

—  GLINOIHAMb OEUCMEUS] C YUCTOBLIMU
OAHHBLIMU NPU PeUeHUU 3a0aY
NPAKMU4ecKo2o xapakmepa u 3a0ay
U3 pasiuyHbIX ooacmelt 3HAHUL,
UCNONL3YS NPU HEOOXOOUMOCMU
CNpasoumvie Mamepuaibl u
BbIUUCIUMENbHBLE YCIMPOUCEA,

—  OYyeHusamsv, CPABHUBAMb U
UCNONL3068AMb NPU PEUeHUU
NPAKMUYECKUX 3a0ay YUCI06ble
3HAYEHUsI PEaNbHbIX BETUYUH,
KOHKDEmHble YUCT08bLE
Xapakxmepucmuxu 006vbeKmos
OKpYJHcaroujeco Mmupa

Ypasnuenus u
Hepagencmea

— Pemarp nuHeliHble ypaBHEHUS U
HEPaBEHCTBA, KBaIpaTHHIE
YpaBHEHUS,

— pemaTh JorapupMUUecKue
ypaBHeHwust Buaa 10g 5 (bx +¢) =
d u mpocreiie HepaBeHCTBA

—  Pewamyv payuonanvhuie,
nokasameinbHule U 102apu@dmuieckue
VpasHeHus U HepageHcmaa,
npocmeiiuiue uppayuoHaibHule U
mpuecoHoMempuyecKue ypasHeHus,
HEepageHcmeda u ux CUCmembl,




Bumaa log o X < d;

— pemiath rmokasarejabHbIC
ypaBHCHHS, BU1a a™*e=¢ (roe d
MO>KHO MPECTaBUTH B BHJIE
CTEINEHU C OCHOBAHHUEM &) U
IpocTeiilre HepaBeHCTBA BUIA
a‘<d (rme d MmoxHO
MPEJICTAaBUTh B BUJE CTEIICHU C
OCHOBAHHUEM 4);.

— TMPUBOAUTH HECKOJIBKO MPUMEPOB
KOpHEW mpocTeuIero
TPUTOHOMETPHUIECKOTO
ypaBHEHHUA BHUJA: sin X = &, COS X
=a, tgx=a,ctgx=a,rae a—
TaOJIMYHOE 3HAYCHHE
COOTBETCTBYIOLICH
TPUTOHOMETPUUECKON (YHKITHH.

B nosceonesnoii srcusnu u npu
usyueHuu opyaux npeomMemos:

— COCTaBJIATh U PelIaTh yPaBHCHUS
U CUCTEMbI YPaBHEHUH MpH
PEIICHUN HECIIOKHBIX
NPaKTUYCCKUX 3a/1a4

—  UCNOTIBL308aMb MEMOObL PEUUEHUS.
VpasHeHull: npugeoexue K uoy
«npouzeedenue pagHo HYI0» UIU
«4acmHoe pasHoO HYIY, 3AMeHd
nepemenHbIX,

—  UCNONIBL308aMb MEMOO UHMEPBEALO8
0J1 peuleHust HepaseHCma;

—  UCNOAbL308aMb papuieckull Memoo
0715 NPUOTUNCEHHO20 peuleHUs
VPABHeHUll U HEPABEHCME,

— usobpasicame Ha
MPULOHOMEMPUYECKOU OKPYIHCHOCTIU
MHOHCECMB0 peuleHUll NPOCmeuuux
MPUSOHOMEMPUYECKUX YPAGHEHUL U
HEepPaseHcma,

—  8bINOJHAMb OMOOP KOpHell
VPasHeHUU U peueHull HepageHcme
8 COOMBEMCMBUU C
OONONHUMENbHBIMU YCTIOBUAMU U
02PAHUYEHUSIMU.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2ux yueOHbiX npeoMemos:

—  cOCmaesnams U peuams ypasHeHus,
cucmembl YpAGHEeHUll U HepPaBeHCmed
npu peulenuu 3a0a4 Opyeux y4yeOHsix
npeomemos;

—  UCNONL308aMb YPAGHEHUSL U
HepaseHcmaa 011 NOCMPOeHUs U
UCCEO08AHUSL NPOCTETUUX
Mamemamuyeckux mooenetl
PEANbHbIX CUMYayuil Uiy NPUKIAOHbIX
3a0ay;

—  yMemb UHMEPNPemuposams
NOLYYEHHbIL NPU PEUeHUU
VPasHeHUsl, HepABeHCMBA U
cucmemvl pe3yibmam, oYeHusamay
€20 npasoonooodue 8 KOHmMeKcme
3A0AHHOU PeabHOU CUMyayuu Ui
NPUKIAOHOU 3a0a4u

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM
YPOBHE NOHATUSAMHU:
3aBUCUMOCTH BETTMYWH, (DyHKITHS,
apryMeHT U 3HaueHue (PyHKIHH,
00J1acTh ompeeNeHus 1
MHOX€ECTBO 3HaYCHHUN (yHKIINH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIMH, HYTU QYHKITUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YHCIOBOM
MIPOMEKYTKE, YOBIBaHHE HA
YHCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee M HAUMEHbIIee

—  Onepuposamov NOHAMUAMU:
3a8UCUMOCMb GENUYUH, DYHKYUS,
apeymenm u 3navenue QyHKyuu,
obnacms onpeoeneHuUs U MHOHCECMBO
3HaueHull pyHxkyuu, epagux
3asucumocmu, 2pagux GyHKyuu,
HYAU QYHKYULU, RPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTO80M NpOMeEdICYNIKe, YOblsaHue
HA YUCT080M NPOMENHCYMKE,
Haubobulee U HaUMeHbULee 3HAYeHUE
@YHKYUU HA YUCTOBOM NPOMENHCYIIKE,
nepuooutecKas QyHKyus, nepuoo,




3Ha4YeHUe (PYHKIUHU Ha YUCIOBOM
NPOMEXYTKE, EPUOHUECKAs
byHKIIHS, IEPUOT,

— omepupoBarh Ha 0A30BOM ypOBHE
HOHATHUAMH: MIpsIMas U OOpaTHAs
IPONOPLUOHATIBHOCTD JIMHEHHAs,
KBaJpaTU4HAas,
Jgorapupmuyeckas u
nokasareibHas (QyHKIHY,
TPUTOHOMETPUUYECKHE (DYHKIUH;

— pacno3HaBaTh rpauku
AIIEMEHTAPHBIX ()YHKIIHUHI:
psIMOM M 0OpaTHOM
IPOTOPIHUOHATIBHOCTH,
JIMHEWHOM, KBaJAPaTUYHOM,
norapuMuIECKO u
HoKa3aTeabHON QyHKIUA,
TPUTOHOMETPHUYECKUX (PYHKIINH;

— COOTHOCHUTb I'pauKu
3JIEMEHTAPHBIX (PYHKIIHIA:
npsSMOi 1 00paTHOMN
IPONOPLHUOHATIBHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
JorapupMHUECcKOn u
MOKa3aTelbHON (YHKIIHH,
TPUTOHOMETPUUYECKUX (YHKLUH
¢ hopmynamMu, KOTOPBIMH OHHU
3aJ1aHbl;

— HaxoJWTh 1O rpaduky
npUOIMKEHHO 3HAUYEHUS
(GYHKLNU B 33/1aHHBIX TOUKAX;

— OIpeaensaTh No rpaduky
cBoOiicTBa pyHKIMHU (HYIH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHbIIINE
3HAYEeHUS U T.11.);

— CTPOUTb ICKU3 rpaduka
(GyHKLUY, YIOBIETBOPSIOLICH
MpUBEIEHHOMY HAa0Opy yCIOBUil
(TpOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HaUeHHE (PyHKLINU B
3aJJaHHOH TOYKE, TOUKH
IKCTPEMYMOB H T.11.).

B noeceonesnoi srcusnu u npu
usydueHuu opyaux npeomMemos.

—  ONpeAessTh Mo rpadukam
CBOWCTBA pealIbHBIX MPOLECCOB U
3aBUCUMOCTEH (HanOOIbIINE U
HaMMEHBIIINE 3HAUYCHUS,
IPOMEKYTKH BO3PACTaHUs U
yOBIBaHHUs, TPOMEXYTKU

YeMmHAsl U HeYemHasl yHKyuu,

— onepupogamb NOHAMUAMU. NPAMASL U
06pamuas NPONOPYUOHANTLHOCHID,
JIUHENIHAS, K8AOPAMUYHAs,
Jlo2apupmuueckas u noka3amenbHas
@yHKYUU, MPpUcOHOMempUYecKue
@yuryuu;

— onpeodensimv 3HaueHue QYHKYuu no
BHAYEHUIO APeYMEeHMA NPU PA3IUYHbIX
cnocobax 3a0anus yHKyuu,

—  Cmpoums epaghuxu u3y4eHHvIxX
Gdynxyuil;

— onucwvleams no 2paguxy u 6
npocmenwux cay4asx no gpopmyne
noseoexue u ceolcmea QyHkyu,
HAxoo0ums no epaghuxy QyHkyuu
Haubobuue u HaUMeHbUlUe
3HAYEeHUs1,

— cmpoumb 3cKu3 epagpuxa yHkyuu,
yooeiemsopsoujeti NPU8eOeHHOMY
HAbopy ycao08utl (NpoMeNCymKu
803pacmanus/yovleanus, 3HauYeHue
@yHKYUU 8 3a0AHHOU MOYKe, MOYKU
IKCMPEMYMO8, ACUMIIOMbL, HYIU
@yukyuu u m.o.);

— pewambs ypaeHenus, npocmeuuiue
cucmemvl YPAGHEHUl, UCHOIb3YSL
c80UCmMEa QYHKYUL U ux epagpuxos.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2ux yueOHviX npeomMemos:

— onpedensimb no epaguram u
UCNONB3068aMb OJI5L PEULECHUSL
NPUKTIAOHBIX 3a0ay CBOUCMBA
PEANbHBIX NPOYECCO8 U
3asucumocmetl (Haubovue u
Haumenbuiue 3Ha4eHus,
NPOMENCYMKU 803DACMAHUS U
VObI8AHUS PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNINONbL,
nepuoo u m.n.);

—  UHMepPNPemuposamsv CE0UCMed 6
KOHmMeKcme KOHKPEemHOU
NPAKMU4ecKol Cumyayuu,

— onpeodensime no epaguxam
npocmetiwiue XapaKmepucmuKu
nepuoouyecKux npoyeccos 8
buono2UU, IKOHOMUKE, MY3bIKe,
paouocsszu u op. (amnaumyoa,
nepuoo u m.n.)




3HAKOTIOCTOSIHCTBA U T.I1.);

— HUHTEpPHpPETHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MIPaAKTUYECKOW CUTYyaIlUU

Onemenmot
mamemamuuec
K020 ananusa

— OmnepupoBarb Ha 6a30BOM
YPOBHE NOHATHUSMHU:
POU3BOHAS (PYHKIIMH B TOUKE,
KacaTenbHast K rpauky
GbyHKIIMY, TPOU3BOIHAS
dyHKiHH;

— OlpenessaTh 3HAaUeHUE
MPOU3BOIHON (DYHKIIMU B TOUKE
0 M300PAKEHUIO KacaTeIbHON K
rpaduky, IpoBeACHHON B 3TOMN
TOYKE;

— peuath HECJOXKHBIC 33a/]a4H Ha
MPUMEHEHUE CBS3H MEXIY
POMEKYTKaMHU MOHOTOHHOCTHU U
TOYKaMH SKcTpeMyMa G yHKIIUH,
C OJIHOM CTOPOHBI, U
IPOMEKYTKaMU
3HAKOMOCTOSTHCTBA U HYJISIMH
MIPOU3BOTHOM ITOU (PYHKIIUU — C
JIPYTOM.

B nosceonesnoti scuznu u npu
usyueHuu opyaux npeomMemos.

— TOJIB3YSCh rpaduKamuy,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocra,
HOBBIIIEHUS, YBETUUEHUS U T.11.)
WM CKOPOCTH YOBIBaHHUS
(mageHus, CHUKeHus,
YMEHBIICHUS U T.I1.) BEJIUYHH B
peabHBIX Mpoleccax;

— COOTHOCHUTH I'pauKHu peaabHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OTMCAHWSIMH, BKITFOYAIOIIMHA
XapaKTEPUCTUKU CKOPOCTH
u3MeHeHus (ObICTPBIH pocT,
IUIaBHOE MOHMKEHHUE U T.I1.);

— HCIOJb30BaTh rpauKu
peaTbHBIX MPOIECCOB IS
pELICHNS HECIOKHBIX
MPUKJIAIHBIX 33/1a9, B TOM YHCIIE
orpeenss no rpaduKy CKOpocTb
X0J1a mporiecca

Onepuposams nousmuamu.:
npou3eo0HaAs PYHKYUU 8 MmouKe,
KacamenvHas K epaguxy gyukyuu,
npou3600HAs PYHKYUU,

BLIYUCTISIMb NPOUZBOOHYIO OOHOUJIEHA,
MHO20UJIeHA, KBAOPAMHO20 KOPHS,
NPOUBBOOHYIO CYMMbL (DYHKYULL
BbIUUCTIAMD NPOU3BOOHBIE
NEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUL, UCNONIb3YSL CHPABOYHDBLE
Mamepuanvl,

uccneo008ams 8 NPOCMeEUUX CIy4asx
@YHKYUU HA MOHOMOHHOCHIb,
HAaxoo0ums HauboIbuLUe U
Haumenbuiue 3Ha4eHus QyHKYul,
cmpoums 2papuKu MHO20YIEHO8 U
npoOCmMetuux payuoHaIbHbIX
@yHKYUL ¢ UCNONBL30BANHUEM
annapama mMamemamuiecko2o
ananusa.

B nosceonesnoii scuznu u npu uzyueHuu

Opyeux yueoHvlx npeomMemos:
peuiams NPUKIaoHbvle 3a0ayu U3
ouonozuu, puzuxu, xumuu,
IKOHOMUKU U OPY2UX NPeoMemos,
C6A3aHHbIE C UCCTe008AHUEM
XApaKmepucmux peaibHux
npoyeccos, HaxoxdcoeHuem
HAUOOLUIUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U YCKOPEHUsL U
UHmMepnpemupo8amy Noy4eHHble
pe3yibmamol

Cmamucmuxka
u meopus
eéepoamuocmeit
, 102UKa U
KomoOunamopu
Ka

— OmnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMH
OIMCATEIIEHBIMU
XapaKTEePUCTHUKAMH YHCIIOBOTO
Habopa: cpeaHee
apudmMeTHuecKoe, MeIuaHa,

Hmems npedcmasnenue o
OUCKPEMHbBIX U HeNPePbl8HbIX
CTIYYAUHBIX BEIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCmu
CILYYAUHBIX BEIUYUH,

umemsb npedcmasiienue o




HauOoJbIlIee U HAUMEHbLIee
3HAUCHUS;

— omnepupoBaTh Ha 6a30BOM YpOBHE
MOHITUSIMH: YaCTOTa U
BEPOSATHOCTH COOBITHS,
CITy4alHBIN BBIOOD, OMBITHI C
PaBHOBO3MOXHBIMU
3JIEeMEHTapHBIMU COOBITUSIMH;

—  BBIYUCIIATH BEPOSITHOCTH
COOBITUI HAa OCHOBE MOJICYETa
YHClia UCXOI0B.

B nosceomnesnoti scusznu u npu
usyueHuu opyaux npeomMemos:

— OLIGHUBATh U CPAaBHUBATH B
MPOCTHIX CIIydasix BEPOSTHOCTU
COOBITUI B peasIbHOM KU3HU;

— 4YWTaTh, CONOCTABIIATH,
CPaBHHUBATh, UHTEPIPETUPOBATH
B IIPOCTHIX CITy4asiX peajbHbIe
JaHHbIE, PECTaBICHHBIC B BUJIE
TabJuIL, AUarpamm, rpaduKoB

MAMeMamuyecKkom OHCUOAHUU U
oucnepcuu CIy4auHblxX eIUYUH,

—  umemv npedcmasgieHue o
HOPMAbHOM pacnpedeienu u
npumepax HoOpMaibHO
PACNPEOeNeHHbIX CYYAUHBIX
BeUYUH;

—  NOHUMAMb CYyMb 3AKOHA OONLULUX
yucen u 8b100POUHO20 Memooa
usMepeHus 6epoSMHOCmell;

—  umMembv npedcmasieHue 00 YCi08HOU
8EPOSAMHOCMU U O NOJHOU
8EPOAMHOCMU, NPUMEHAMND UX 8
peuteHuu 3a0a4;

—  uMemv npedCcmagieHue 0 8ANCHLIX
YACMHBIX 8UOAX pacnpeoeseHull U
NPUMEHSIMb UX 6 PeuleHUl 3a0ay;

—  umMemyb npedcmasieHue 0 Koppersyuu
CIYYAUHbBIX BEIUYUH, O TUHEUHOU
peepeccuu.

B nosceounesnoii ocuznu u npu usyveHuu
Opyeux npeomemos:

—  GLIUUCTIAMb UNU OYEHUBAMb
8ePOSIMHOCMU COOLIMULL 8 PEANbHOU
HCUBHU,

—  gulOUpamsv nooxoosaujue Memoosl
npeocmasieHus u 0opabomku
OAHHbBIX;

—  yMemb peuiams HeCl0HCHbLE 3A0aYU
Ha npuMeHeHue 3aKOHA OOIbUUX
yucesn 8 COYUONO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecnedenuu
bezonachocmu Hacenenus 8
Ype38bIYAIHBIX CUMYAYUSX

Texcmoevie
3a0aqu

— PemaTs HECI0KHEIC TEKCTOBEIC
3a/1a4d pa3HbIX THUIIOB;

— aHaJM3MPOBATH YCIIOBUE 3a/1a4H,
pu HEOOXOTUMOCTH CTPOUTH
JUIs €€ pelieHust
MaTEeMaTUYECKYIO0 MOJIEIb;

— IIOHMMATh U HUCHOJIb30BaTh IS
pelieHus 3aaaun nHpopMaIuio,
MIPEICTABJIICHHYIO B BUIC
TEKCTOBOM M CHMBOJIBHOM
3aIlMCH, CXEM, TaOJIuII,
quarpamm, rpauKoB, pUCYHKOB;

— JICCTBOBATH MO AIITOPUTMY,
coAepKaleMycsi B YCIIOBUH
3aJ1a4u;

— HCIIOJIb30BaTh JIOTHYECKHUE

—  Pewamb 3a0ayu pasnvix munos, 8
MOM qucie 3a0ayu NO8bIUEHHOU
mpyoHoCcmu,

—  gulOUpamv ONMUMATbHBIN MEMOO
pewenus 3a0a4u, paccmampueas
Pa3uuHble Memoobl,

—  cmpoumsv M0Oeb peueHus 3a0a4,
npo8ooums 00Ka3amenbHvle
paccysicoenust;

— pewams 3a0a4u, mpedyoujue
nepebopa 6apuanmos, nposepKu
Yenosutl, 8b100pa ONMUMAIbHO20
pesyrbmama;

—  QHATU3UPOBAMD U
UHMeEpnpemupo8ams pe3yibmamsl 6
KOHmMeKcme YClo8us 3a0ayll,




paccyKICHUS IPU PEIICHUN
3a/1a4u;

— pabotaTh ¢ U3OBITOUHBIMU
YCIIOBHSIMH, BBIOMpAs U3 Beei
uHpOpMaLInK, TaHHbIE,
HEOOXOIUMBIE JIJIsl PEIICHUS
3a/1a4u;

—  OCYIIECTBIISATH HECIOKHBIN
nepedop BO3MOKHBIX PEIICHHIA,
BEIOMpas N3 HUX ONTHMAIBHOE
10 KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM B yCIIOBHH,

— aHaJIMU3HPOBATH U
UHTEPIPETHUPOBATH MOJTYICHHBIC
pelIeHHs B KOHTEKCTE YCIOBHS
3aJ1auu, BRIOUPATh PEUICHHUS, HE
MIPOTUBOpEYAIINEC KOHTEKCTY;

— pelaTh 3aJla4d Ha pacueT
CTOUMOCTH TOKYIIOK, YCIIYT,
MOE3/I0K U T.IL.;

— pelaTh HECJIOXKHBIC 33]1auH,
CBSI3aHHBIC C JIOJICBBIM Y4aCTHEM
BO BIIaJIeHUH (pupmoH,
HPEINPUITHEM,
HEBKHUMOCTBIO;

— pemiath 3a/1a4¥l Ha MPOCTHIE
MPOLIEHTHI (CUCTEMBI CKUOK,
KOMUCCHH) U Ha BRIYUCIICHUE
CJIOHBIX TPOIICHTOB B
Pa3IUYHBIX CXeMax BKIIAJIOB,
KPEAUTOB U UIIOTEK;

— pemath MPaKTUYCCKUE 3a1a4H,
TpeOyIoIIHe NCIOIb30BAHUS
OTPHUIATEIILHBIX YHCET: Ha
oTpefieNieHue TeMIepaTypsl, Ha
orpesiesIeHUe TIOJI0KEHUS Ha

BpEMEHHOHN ocH (10 Halel bl 1

MOCJIC), HA JIBMKEHUE JICHEKHBIX
CpencTB (Mpuxoj/pacxon), Ha

ompeieTIeHUe TITyOHMHBI/BBICOTHI U

T.IL;

— HCIOJB30BATh OHSTHE
MaciuTada Ui HaX0XKIEHUS
paccTOsSHUM U JUTMH Ha KapTax,
IUTaHAX MECTHOCTH, TIAaHAX
[IOMEIICHUH, BBIKPOUKAX, IIPU
paboTe Ha KOMITBIOTEPE U T.1I.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomMemos:

— pemaTb HECJIOXKHBIE
NpaKkTUYEeCKHE 3a7auH,
BO3HUKAIOIINE B CUTYaAIUAX

8bIOUPAMb PEUeHUsl, He
npomugopedaujue KOHMeKCmy,

—  nepesooumv npu peuleHuu 3a0aiu
unghopmayuro u3 00HoU Gopmol 8
opyayro, UCNONb3Ys NpU
HeoOX00UMOCMU cXembl, Maoauybl,
epaguxu, ouaspammol;

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

—  pewambs npakmuyeckue 3a0aiu u
3a0ayu u3z Opyeux npeomemos




IOBCEIHEBHOM KU3HU

TI'eomempus

— OmnepupoBatrh Ha 6a30BOM
YPOBHE MOHATUSAMU: TOYKA,
npsMasi, JI0CKOCTh B
POCTPAHCTBE, MaPaAJUICTHHOCTD
U NEPIEHIUKYISIPHOCTD IPSAMBIX
U TIOCKOCTEH;

— pacro3HaBaTb OCHOBHBIE BH/JIbI
MHOTI'OI'paHHHMKOB (TpU3Ma,
nUpaMu/Ia, MPSMOYTOIbHBIN
napajuienenunesn, Kyo);

— n300paxkaTs U3ydaeMble GUTypbI
OT PYKH H C IPUMEHEHUEM
IPOCTBIX YEPTEHKHBIX
UHCTPYMEHTOB;

— 71enath (BBIHOCHBIC) IJIOCKHE
4epTEkKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (UTYpP: BH]I CBEPXY,
cOOKYy, CHH3Y;

—  U3BJIEKaTh HHPOPMAITHIO O
IPOCTPaHCTBEHHBIX
reoMeTpuIecKux (purypax,
IPE/CTAaBICHHYIO Ha YepTexkax U
PHUCYHKaX;

— npuMeHATh Teopemy Ilugaropa
IpY BBIYUCICHUH HJIEMEHTOB
CTepEeOMETpUYECKUX (PUryp;

— HaxoAMUTh 0OBEMBI U IUIOMIAN
MOBEPXHOCTEN ITPOCTEUIINX
MHOTOT'PaHHHUKOB C
npUMeHeHHeM GopMyIT;

— pacro3HaBaTh OCHOBHBIE BHJIBI
TeJ BpameHus (KOHYC, IWINHP,
cdepa u map);

— HaxOoIHUTh 0OBEMBI U TUIOIIA/IN
MOBEPXHOCTEN MPOCTEUIIINX
MHOT'OT'PAaHHHUKOB U TEJ
BpAICHHS C IPUMEHEHUEM

bopmyst.

B nosceonesnoii srcuznu u npu
usydueHuu opyaux npeomMemos.

— COOTHOCHUTH a0CTpaKTHBIE
TeOMEeTPHUYECKUE TTOHITHS U
(bakThl ¢ peaTbHBIMU
YKU3HEHHBIMH 00bEKTaMHU U
CUTYaITUSIMU;

— HCHOJIb30BAaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
FeOMETPUUYECKUX PUTYp IS
peIIeHUs TUTIOBBIX 3a/1a4

—  Onepuposamov NOHAMUAMU: MOYKA,
npsamasl, RI0CKOCMb 6
NPOCMpancmee, napaiieibHoCmb U
NepneHOUKYIAPHOCINb NPAMBIX U
niockocmell,

—  npumeHsAmbs 0Jisl peueHus 3a0a4
2eomempuyeckue gakxmoi, eciu
VCIL08USL NPUMEHEHUSL 3A0AHbL 8 SIBHOU
Gopme;

— pewams 3a0a4u HA HAXOHCOEHUE
2e0MempUYEeCKUX 8eIUYUH NO
06pasyam Ui aneopummam;,

— Odenamw (8bIHOCHbBIE) NIOCKUE
yepmedsicu U3 pUCYHKO8 00beMHbIX
Queyp, 8 mom uyucie pucoeams U0
cgepxy, cOOKy, cmpoums ceuenus
MHO202PAHHUKOS,

—  u3sNeKamv, UHMEPNPemuposams u
npeobpazosvieamv UHGOPMAyU0 o
2eomempuyeckux ueypax,
npeoCcmasieHHYI0 Ha Yepmedtcax,

—  npumeHsmb ceomempuyeckue Gaxmol
0J151 peuleHusl 3a0ay, 8 Mom Yucie
npeononazanuux HeCKOIbKO Uazos
pewenust;

—  ONuUCLIBAMb 63AUMHOE PACNONIONHCEHUE
NPAMBIX U NIOCKOCMEl 8
npocmpancmee;

—  ¢opmynuposams ceoticmea u
npusHaKu Queyp;

—  00Ka3vbleamv 2eoMempuyecKue
VMBEPAHCOeHUSL,

—  e1a0emv CManoapmHuou
K1accuguxayueu
NPOCMPAHCMBEHHBIX ueyp
(nupamuovl, npusmol,
napanneienuneobvt);

—  HAxoo0ums 00veMbl U NIOUAOU
NOBEPXHOCEN 2e0MeMPUYECKUX Mel
¢ npumeHeHuem opmyi;

—  BBIYUCTIAMb PACCMOAHUS U Y2llbl 8
npocmpancmse.

B noeceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

—  UCNONb308aMb CEOUCMBA
2eomempuyeckux ueyp 0a peulenus
3a0ay npaKmu4ecko2o xapakmepa u
3a0ay u3 opyaux obiacmeti 3HAHUll




IPaKTUYECKOTO COAEPIKAHUS;
COOTHOCHTbD IUIOIIAIH
MMOBEPXHOCTEN TEJI OAMHAKOBOM
(opMBI pa3IMUHOrO pa3Mepa;
COOTHOCHTH 00BEMBI COCYIOB
OJIMHAKOBOM (POPMBI pa3ITMYHOTO
pasmepa;

OLIEHUBATh (POPMY ITPABUIHLHOTO
MHOTOT'paHHHKA [TOCIIE CITUJIOB,
Cpe30B U T.II. (OIIpelesATh
KOJINYECTBO BEPILHUH, pedep u
IpaHeil MoJIy4yeHHbIX
MHOTOTPaHHHUKOB)

Bexkmopuot u
Koopounamul 6

OnepupoBath Ha 6a30BOM
YPOBHE MOHATHUEM JIEKapTOBBI

Onepuposams noHamuamu
0eKapmosbl KOOPOUHAMbL 8

npocmpancmee KOOPJAMHATHI B IPOCTPAHCTBE; npocmpancmee, 6eKmop, Mo0yib
HAXOJUTh KOOPJIMWHATHI BEPIINH 8eKmMopa, paseHcmeo 6eKmopoas,
Ky0a ¥ MpsIMOYTOJILHOTO KOOpOUHAMbl eKMOpPQ, Y2071 MeHCOY
napasuiesienumnena 8EKMOPAMU, CKATIAPHOE
npouszeedeHue 6eKmopos,
KOJLIUHeapHble 6eKMopbl,
HAxXo0ums paccmosiHue mexcoy
08YMsL MOUKAMU, CYMMY 8eKMOPO8 U
npousgedeHue 8eKmopa Ha 4ucio,
VoIl MexNcOy 8eKMopamil, CKAAAPHOe
npousgedeHue, packiaovbléams
BEKMOP NO O8YM HEKOIIUHEAPHbIM
eexmopam,
3a0a8ams NJI0OCKOCMb YPABHEHUEM &
0exapmosou cucmeme KOOpOUHam,
peuwiams npocmetiuiue 3a0ayu
86e0eHUueM BeKMOPHO20 basuca
Hcmopusa OnuceIBaTh OTAEIbHBIE Ilpeocmasnamoe 6xnad gvioarowuxcs
Mamemamuku BBIJIAOIIMECS Pe3yIbTaThI, Mamemamuxos 8 pazsumue
MIOJTy9YECHHBIE B XO/I€ PA3BUTHUS MAMeMamuKy U UHbIX HAYYHbIX
MaTeMaTHKH KaK HAyKH; obnacmeii;
3HATh MPUMEPHI MATEMaTHIECKUX NOHUMAMb POlb MAMEMAMUKY 8
OTKPBITUH M UX aBTOPOB B CBSI3U pazeumuu Poccuu
C OTEYECTBEHHOU U BCEMUPHOU
HCTOpPHEN;
MOHUMATh POJIb MATEMATHKH B
pasButuu Poccun
Memoowt [TpuMeHSTH N3BECTHBIE METOIBI Hcnonvzo6ams ocHogHble Menoobl
Mamemamuku MIPH PEIICHUN CTaHIaPTHBIX 00Ka3amenbcmed, nposooUNy

MaTeMaTHUYeCKHUX 3aJ1ad;
3aMeyaTh U XapaKTepUu30BaTh
MaTeMaTH4YeCKHUe
3aKOHOMEPHOCTH B OKPY>Karolen
JIEeHCTBUTEIILHOCTH,

MPUBOJIUTH TPUMEPHI
MaTeMaTHYECKHUX

00KaA3amenbCmeo U 8bINOIHAMb
onposepaicenue;

NPUMEHAMb OCHOBHbBLE MEMOObl
peuleHus MamemMamuieckux 3a0ay;
HA 0OCHOBE MAMEeMAamu4ecKux
3aKOHOMepHOCmell 8 npupooe
Xapaxkmepuzoeams Kpacomy u




3aKOHOMEPHOCTEMH B MPHUPOJIE, B COBEPUIEHCTNGO OKPYIHCAIOWe20 MUpa

TOM YHCJIE XapaKTEePU3YIOIIHNX U npou3ee0eHUll UCKYCCmed;
KpacoTy U COBEPILIECHCTBO —  npumeHsmb npocmeriuiue
OKPY’KaIOIIEero MUpa U npocpammmbsie cpedcmaa u
MIPOU3BEICHUN UCKYCCTBA 91EeKMPOHHO-KOMMYHUKAYUOHHbIE

cucmembsl npu peuleruu
mamemamu4eckux 3a0ay

I11. Conep:xxanue kypca.

ba3oBblii ypoBeHb

Aure0pa m HayaJIa aHAJIN3a

[loBTrOopenue. PemieHune 3amady ¢ MCHOJIB30BAHUEM CBOMCTB YHMCENI U CHUCTEM CUYUCIICHMS,
JETUMOCTH, JOJIEM M YacTel, MPOLEHTOB, MOAYJIEW uucels. PemieHune 3agay ¢ HCMOJb30BAHUEM
CBOMCTB cTeleHell W KOpHEW, MHOTOWIEHOB, NpeoOpa3oBaHUN MHOTOUICHOB M JPOOHO-
palOHaIbHBIX BhIPAXKEHUH.

Pemenue 3a1au ¢ UCHOJIb30BaHUEM I'PalyCHOU MephI yriia. Moaysb 4Kclia U €ro CBOMCTBA.

Pemenue 3agau Ha JBUKEHHE U COBMECTHYIO PabOTY € MOMOUIbIO JTUHEHHBIX U KBaPATHBIX
ypaBHEHUH U WX cucTeM. PemeHnue 3a1a4 ¢ NOMOIIbIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJJHOW NEPEMEHHOMH, ¢ IPUMEHEHUEM U300paKEHUSI YUCIIOBBIX IIPOMEKYTKOB.

Permenne 3a1a4 ¢ MCHONB30BaHUEM UYHMCIOBBIX (YHKIMI W ux rpadukoB. Mcnons3oBaHue
CBOWCTB M TIpa)MKOB JIMHEHHBIX M KBAJAPATUYHBIX (DYHKIMH, OOpAaTHOH MPOMOPIMOHAIBHOCTH H

byHKIIMU Y = \/; . I'pajnueckoe penienrne ypaBHEeHUN 1 HEPABEHCTB.

TpuroHoMmeTpudeckas OKpPYKHOCTb, paduanuas mepa yera. CHHYC, KOCHHYC, TaHTEHC,
KOmMaHeeHc TIPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKICCTBO U CIIEACTBUS W3
Hero. 3HaueHWs TpUroHOMeTpuueckux (GyHKmui mius yriaos 0°, 30°, 45° 60°, 90°, 180°, 270°.

T T T T
(0, =, —,—, — pan). Dopmyrbi CclONCEHUL MPUSOHOMEMPUHECKUX — (DYHKYUL, — DOpMYIbl

6 43 2
npugederus, Gopmynvl 080LUHO20 ApSyMeHmd..

Hymn ¢yHKUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HawmOomnbmiee u
HauMeHblee 3HaueHue QyHkiuu. [lepuoanueckue QyHkuu. YeTHOCTh U HEYETHOCTh (DYHKITUH.
Cnooicnole pynkyuu.

Tpuronomerpuueckre GyHKIUH Y =COSX,Y =SINX,y =19X. @yuxyus Yy =ctgx . CBoiicTBa
U TpaduKU TPUTOHOMETPUUYECKUX (PYHKIIHA.

ApKKOCHHYC, apKCHHYC, apKTaHI€HC 4ucna. Apxxomaneenc uucna. llpocreiimme
TPUTOHOMETPUYCCKHE YPaBHEHUs. PelieHre TPUrOHOMETPUIECKUX YPABHCHHM.

Obpammuvie mpuconomempuyeckue @yHkyuu, ux ceoticmea u zpaguxu. Pewenue
npocmeuuux mpueoHOMempu4ecKux HepageHcma.

Cremenb ¢  JEHCTBUTENBHBIM  TIOKa3aTelleM, CBOWCTBAa  cTemeHd. [Ipocteifmue
MoKa3areIbHBIC YpaBHEHUS M HepaBeHCTBA. [lokazarenbHas GyHKIHS U €e CBOMCTBA U TpaduK.

Jlorapudwm uucna, cBoiicta norapupma. Jlecarnunsiii norapudm. Yucio e. Hamypanohwiii
noeapugm. TlpeoOpazoBanue norapudMudeckux BbIpakeHui. JlorapudmMuyeckue ypaBHEHHUS U
HepaBeHcTBa. JlorapupmMuueckas GyHKIUS U €€ CBOICTBA U IrpaduK.

Crenennas ¢GyHKIUS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepsanog 01 peulenus HepaseHcma.

IIpeobpazosanusn epaguxos @QyHkyuti: cosue 8001b KOOPOUHAMHBIX OCel, paACMsdiCeHUue U
colcamue, OmpasdceHue OMHOCUMENbHO KOOpOUHamHuulx oceil. I paguyueckue memoovl peuiteHus
ypasHeHnuii u HepaseHcms. Peuienue ypagHeHUll U HEPABEHCMSE, COOEPHCAUUX NEPEeMEeHHYI0 NoO
3HAKOM MOOYJIAL.




Cucmembvl nOKA3AMENbHBIX, 102APUPMULECKUX U UPPAYUOHALbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHBIX, 102APUPMUYECKUX HEPABEHCE.

Bzaumno oopamuvie pynkyuu. I paguxu 63aumno oopamuvix yHKyuil.

Vpaenenus, cucmemul ypagrenuii ¢ napamempom.

[TponsBonnas gynkiun B Touke. Kacarenbnas x rpaduky ¢yHkuuu. I'eomeTpudeckuil u
bu3uMYecKuid  CMBICT  Tpou3BOAHOW. [Ipom3BomHble djeMeHTapHBIX  (QYyHKUUWA. [Ipasuna
oughghepenyuposanus.

Bmopas npoussoonas, ee ceomempuyeckutl u QuauyecKull CMbiCiL.

[TonsiTHe O HEMPEPHIBHBIX (PYHKIHSIX. TOYKH JIKCTpeMyma (MakCUMymMa M MUHUMYyMA).
HccnenoBanue aiieMEHTApHBIX (YHKIMHA Ha TOYKH HSKCTpEMyMa, HAuOOJIbIIee M HAUMCEHBIICEe
3HAa4YEeHUE C MOMOILIBbIO MPOU3BOAHON. [locmpoenue epaguxos GyHKyull ¢ NOMOUbIO NPOU3BOOHBIX.
Ipumenernue npousB00HOI NPU peueHuU 3a0ay.

[TepBoobpasnas. [lepgoobpasnvie snemenmaphuvix @yuxyui. Ilowads KpusoauHelHou
mpaneyuu. DPopmyna Hvromona-Jlenbnuya. Onpedenennviti unmeepan. Buluucienue niowaoei
NIOCKUX pucyp u 00vemos men 8paweHus ¢ NOMOubIo UHMe2pad.

I'eomerpus

[ToBTOpenue. Pemienne 3agad ¢ mpUMEHEHHWEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3aJayd Ha
JI0Ka3aTeNbCTBO W IOCTPOEHHE KOHTPIpPUMEpoB. Vcmonb3oBaHue B 3a4adax MPOCTEHIINX
JIOrMYecKuX npaBuil. Pemienne 3a1a4 ¢ NCIOIb30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUI B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXYroJbHUKaMHU. Permienue 3amad c
UCIIONIb30BaHUEM (DAKTOB, CBSA3aHHBIX C OKPY)XKHOCTSAMH. Pernenue 3amad Ha H3MepeHHs Ha
TUTOCKOCTH, BRIYMCIICHUE JUTHH | IIOMIAeH. Pewenue 3a0au ¢ noMowbo 6eKMopos u KOOPOUHAM.

Harmsannas crepeoMerpus. @urypsl U HMX u300pakeHus (KyO, mnupamuaa, HOpU3Ma).
OcnosHole nowssmusi cmepeomempuu u ux ceoticmea. CedeHns Kyda u TeTpasipa.

Touka, npsiMast ¥ MJIOCKOCTh B MPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHU U CIEJCTBHS U3 HUX.
B3anMHoe pacrionioskeHue TPSMBIX M IUIOCKOCTEH B MpocTpaHCTBE. [lapamnenbHOCTh MPSIMBIX U
IIocKocTell B mpocTpaHcTBe. M300paskeHHe MNpOCTEHIIUX MPOCTPAHCTBEHHBIX (GUIYp Ha
TUTOCKOCTH.

Paccrosinust Mex 1ty purypaMu B pOCTPaHCTBE.

Vsl B mpocTpaHcTBe. [lepneHauKynsspHOCTb NPSMBIX U INIOCKOCTEH.

[Tpoexmus ¢urypsl Ha WIOCKOCTh. [IpU3HaKkK NMEepHEeHIUKYISIPHOCTH MPSIMBIX M IIOCKOCTEH
B IIpOCTpaHcTBe. Teopema 0 Tpex MepHeHIUKYIIIpax.

Muororpannuku. Ilapannenenunen. CpolicTBa MNPsAMOYTOJBHOTO — IMapajliesenunesa.
Teopema ITudaropa B mpocrpanctse. [Ipuzma u nupamunaa. [IpaBunbHast mupamMuaa 1 IpaBUIbHAS
npusma. [psmas nupamua. DaeMEeHThI IPU3MbI U TUPAMUJIBI.

Tena BpameHus: NWIHHAD, KOHYC, cepa u map. OCHOBHBIE CBOICTBA MPSIMOTO KPYTrOBOTO
WIMHAPA, MPSIMOT0 KPyroBoro KoHyca. Mzo0paskeHue Tes BpaleHus Ha MI0CKOCTH.

Ilpeocmaenenue 06 yceueHHOM KOHYyce, ceueHus KOHyca (napaiieibHoe OCHOBAHUI0 U
npoxoosiujee uepes epuiuny), cedenus YuiuHopa (napaiieibHo U NepReHOUKYIapPHO OCU), CeyeHus
wapa. Pazeepmka yurunopa u konyca.

Ipocmetiwue KomMOUHAYUU MHO20SPAHHUKOS U Mell 8paujenus medxcoy coboll. Beraucienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AMaroHau, yIibl).

[Tnomaab MOBEepXHOCTH MPABUIBHOM MUpaMUIBI U MPSIMOM Mpu3Mbl. [1omane moBepXHOCTH
MPSIMOTO KPYTOBOTO IFJIMH/IPA, IPSIMOTO KPYrOBOTO KOHYCa U IIapa.

[Tousitue 06 o0beme. OOBEM MUpPaMUABI U KOHYCA, IPU3MBI U HWMHApPa. O0beM mmapa.

Ilooobuvie mena 6 npocmparcmee. COOTHOMICHHUSI MEXIy IJIOMIAASMHU MOBEPXHOCTEH U
o0beMaMu MO0OHBIX Tedl.



Heuoicenus 6 npocmpancmee: NApanlebHulil  NEPeHoc, YEHMPANbHAs —CUMMEmMPUs,
cumMmempusi OmuHocumenvHo niockocmu, nosopom. Ceoticmea osudicenuil. Ilpumenenue 0eudicenul
npu pewienuy 3a0ay.

BekTopsl u koopauHathl B mpocTpanctBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yroja Mexay BekTopamu. KosuinHeapHble U KOMILUIaHAPHBIE BEKTOPBL. CKansapHoe npoussedeHue
sexmopos. Teopema o pasnodcenuu ekmopa no mpem HeKOMnIaHapHolm eekmopam. CkanapHoe
npousseoeHue eKkmopog 6 Koopounamax. Ilpumenenue eexmopos npu pewienuu 3a0aiy Ha
HAaxoxcoenue paccmosHutl, O1uH, niowaoell u 00vemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee. Popmyna
0151 bIUUCTIHUS. PACCNOSHUS MENCOY MOUKAMU 8 NPOCMPAHCHEe.

BepositHoCcTh M cTaTucTHKa. PadoTa ¢ taHHBIMH

[ToBropenue. Pemenune 3amau Ha TabaumuHOE M rpaduvecKkoe IMPEACTaBICHHE JaHHBIX.
Hcnonb30BaHWe CBOWCTB M XapaKTEPUCTUK YHUCIOBBIX HAOOpPOB: CpEeNHUX, HAMOONBIIEro u
HAaUMEHBIIETO0 3HAYEHUs, pa3Mmaxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomvl u
geposimHocmu  coovimuii. Buvluucnenue eeposmuocmell 6 Onvlmax ¢ PAGHOBO3IMONCHHIMU
anemenmapubiMu ucxooamu. Pewenue 3adau ¢ npumenenuem komounamopuku. Pewenue 3a0au na
BLIYUCTICHUE — BEPOSIMHOCMEU  HEe3d8UCUMbBIX  COObIMUL, NpUMeHeHue @opmMyIvl  ClLONHCEHUS
seposmuocmetl. Pewenue 3a0au ¢ npumenenuem ouacpamm OJiinepa, Oepesa 6eposmHOCHEL,
dopmyner bepuynnu.

Ycnosnas eeposmunocmo.  Ilpasuno ymmoocenuss eeposmuocmeti. Popmyna noaHou
8EPOSIMHOCMU.

Luckpemnvie cuyyaiinvie genuuunvl u pacnpedenenus. Hezasucumvle cayuatinvie senudunbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CLYYAUHBIX BEIUYUH.

Mamemamuueckoe ooicuoanue u oucnepcusi CcayuanHou eeauyunsvl. Mamemamuueckoe
odicuoaHue U OUCnepcuss CyMmbsl CAyYauHulx eeauyud. I eomempuueckoe pacnpeoeieHue.
bunomuanvnoe pacnpeodenenue u e2o ceovicmeaa.

Henpepuviguvie cayuatinvie genuyunvl. Ilonamue o nnomuocmu eeposmuocmu. Pasnomeproe
pacnpeoeneHue.

TlokazamenvHoe pacnpedeneHue, e2o napamempbi.

llonamue o nopmanvHom pacnpedenenuu. Ilapamemper HopmanvbHO20 pacnpedenenus.
Ilpumepol cayuaiinelx 6enuyuH, NOOYUHEHHLIX HOPMATLHOMY 3AKOHY (NO2peuHOoCms umepeHull,
pocm uenosexa,).

Hepasencmeo Yebwviuwesa. Teopema Bepuynnu. 3axon donvuux uucen. Boibopounwiii memoo
usmepenus eeposmuocmeti. Ponv 3akona 6onbuiux yucen 8 Hayke, npupooe u obwecmee.

Kosapuayus 06yx cnyuaiinvix eenuuun. Ilonamue o «Koaghguyuenme roppenayuu.
Cosmecmuvie HaOI00eHUs 08YX CLYYAUHBIX eIUudUuH. Bvibopounsiii koaghguyuenm xoppenayuu.



YyeOHo-TeMaTHYECKHIi IIJIAH

Auredpa. 10 kiacc (3 yaca B He/le/110)

Paznea, Bcero
Tema TeMbl 10 0OCHOBHBIM pa3jiesiam 4ACOB
UuicioBbie QyHKIHH. 12
2. [Tpuronomerpuueckue QyHKITUH. 17
3. [[puronomerpuyeckue ypaBHEHHUS 10
[IpecoOpa3zoBaHKEe TPUTOHOMETPUUCCKUX 15
4. [BBIpaXXKEHUM.
5. [[IponsBoaHas. 28
6. JlelicTBUTEIbHBIC YHCIIA. 8
7. [KoMIuiekcHble yncha. 6
8. [KombGunaropuka u BEpoOSITHOCTh 6
9. [O6o0mIaromnIee MOBTOPEHNE 3
[ iToro 105
Auredpa. 11kaace (3 yaca B HeesI10)
Paspgen, Bcero
Tema TeMbl 10 0CHOBHBIM pa3jiesiam 4ACOB
1. [Crenenu u kopHU. CTeneHHbIE (PYHKIUH. 21
[ToxazaTenbHas u gorapudmMuyeckas 27
2. [pyHKIMH.
[lepBooOpa3Hasi 1 MHTETpaI. 11
[DIeMEHTHI MaTEMaTHISCKOM CTaTUCTUKH, 12
4, |[KOMOWHATOPHKHU M TEOPUU BEPOSITHOCTEH.
YpaBuenus u HepaBeHcTBa. CHUCTEMBI 23
5. |[ypaBHEHUU M HEPaBEHCTB.
6. [Mrorooe moBropenue . [logroroska k EI'D. 8
IToro 102




I'eomeTpus. 10 kaacc (2 yaca B Hee110)

Paznea, Bcero
Tema TeMbl N0 0OCHOBHBIM pa3jiejiaM 4ACOR
AKCUOMBI CTEPEOMETPUU U UX IPOCTEHIINE 6
CJICIICTBHUSI.
[ [apayiennbHOCTH NPAMBIX U INIOCKOCTEN 18
[ leprieH TUKyYJIIPHOCTD NPSIMBIX M MJIOCKOCTEN 23
J{ekapTOBbI KOOPAMHATHI U BEKTOPHI B 19
4, [TPOCTPAHCTBEC
5. (06001aro1Iee MOBTOPCHHE 4
liToro 70

I'eomerpus. 11knace (2 yaca B He/e/110)

Paspgen, Bcero
Tema TeMbl M0 0OCHOBHBIM pa3jiesiaM 4ACOB
MHororpaHHuKu 16
[[es1a 1 MOBEpXHOCTH BpaleHUsI. 14
(O0BEMBI TEJ U TUIOIAAN UX TOBEPXHOCTEN 22
(O600mmatomiee moTopenue. [loaroroska k 16
4. [ETD.
liToro 68




