IHosicHuTEeALHASA 3aANINCKA.

PaGouas mporpamma mo wmarematmke s 10-11 xmacca (0a30BBI  YPOBEHB)
cocTaBlicHa Ha ocHoBe I[IpuMepHOll oOpa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanusi, B coorBeTcTBUU ¢ TpeboBanusiMu ®I'OC OO0 u aBropckux mnporpamm C.M.
Hukonbsckoro u ap. (anre6pa m Havana ananmza 10-11 xmaccsr), JI.C. AtanacsiHa u Jp.
(reometpust 10-11 kmaccer)

Copnepxanue cpeiHero oouiero oopasoBanusi Ha 0a30BOM YPOBHE 10 MATEMAaTUKE
MPEACTABIISIET COOOM KOMIUIEKC 3HAHUM 1O COAEPKATEIbHBIM JIMHUSM: «ANredpay,
«DyHKIMNY, «YpaBHEHUS U HEPABEHCTBAY», «I'eoMeTpus», « DIIEMEHTbl KOMOMHATOPUKH,
TEOPHH BEPOSTHOCTEM, CTATUCTUKH U JIOTUKW», BBOAUTCS MHUs «Hadana MaTeMaTnyeckoro
aHaIN3a».

B pamMkax yka3aHHBIX COIEpPKATEIbHBIX JIMHUWA PEIIAIOTCS CIEAYIOLUE 3a/1auu:

- CUCTEMaTH3all¥sl CBEJICHUI O YHCIIaX; U3yYCHHE HOBBIX BUOB YHCIIOBBIX BBIPAKEHUH U
(dbopMyIT; COBEPIICHCTBOBAHHE NMPAKTUICCKUX HABBIKOB M BEIYUCIUTEIILHOU KYJIBTYPHI,
paciMpeHne U COBEPIICHCTBOBAHUE aNTreOpandecKoro ammapara, chOpMUPOBAHHOTO B
OCHOBHOM IITKOJIE, M €r0 MPUMEHEHHUE K PEIICHUI0 MATEMAaTHUECKUX U HEMAaTEMaTHYECKUX
3ajaq;

- pa3BUTHE MPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaroIeM MHUPE, COBEPIICHCTBOBAHUE MHTCIUICKTYIBHBIX U PEUEBBIX YMEHUH ITyTEM
oOorareHus

MAaTCMaTUICCKOT'O A3bIKA, PaA3BUTHUSA JIOTUUCCKOI'O MBIIJICHUS; - 3HAKOMCTBO C OCHOBHBIMHA
naACAMHU 1 MCTOJaMH MaTCMATHYCCKOI'O aHaJIN3a.

CJIN

N3ydenne maTeMaTHKU B CTaplilieH 1MKoJie Ha 0a30BOM YPOBHE HAPaBJICHO HA JOCTHKCHUE
CICIYIOIINUX LEIICH:

e ¢GopMupoBaHue NpeACTABIEHUIA 0 MATEMAaTUKE KaK YHUBEPCAIILHOM SI3bIKE HAYKH,
CpEIICTBE MOJICITMPOBAHUS SIBICHHUH H MPOIIECCOB, 00 MIESIX U METO/IaX MAaTEMAaTHKH,

® pa3BUTHE JOTUYECKOTO MBIILICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMHYECKOUN KYJIbTYpPbl, KpUTUIHOCTH MBIIJICHUS Ha YPOBHE, HEOOXOAMMOM JIJIst
0Oy4YeHHS B BBICIICH IITKOJIE IO COOTBETCTBYIOIICH CIICIIMAIIBHOCTH, B Oy IyIIeH
poheCCHOHAIIBHON JISATEIIbHOCTH;

e OBJIaJIeHHE MATEeMATHYEeCKHMU 3HAHUSAMM U YMEHUSIMH, HEOOXOTUMBIMU B
MOBCETHEBHOM YKU3HU, I U3YUEHUS MTKOIHHBIX €CTECTBEHHOHAYYHBIX TUCIUTIIINH Ha
0a30BOM YpOBHE, JIJIs TTOJTy4eHUSI 00pa30BaHUs B 001ACTsIX, HE TPEOYIONUX YTIIyOJICHHON
MaTeMaTH4eCKON MOATOTOBKH;

e BOCIHTAHHME CPEICTBAMHU MAaTEMATUKH KYJIbTYpPbI INYHOCTH: OTHOIIICHHUS K MaTeMaTHKE
KaK 9acTH OOIICUETOBEUYECKOMN KYJIbTYpPhl: 3HAKOMCTBO C HCTOPHUEH pa3BUTHS
MaTEeMaTHUKH, BOJIIONMECH MaTeMaTHUYEeCKUX HJIeH, TOHMMaHUS 3HAYUMOCTH MaTEeMaTHKH
11 OOIIIECTBEHHOTO TIporpecca.



Hcnoab3yembie ydeOHHMKH:

v C.M. Huxonsckuii, M.K. TToranos, H.H. Pemernukos, A.B. IlleBkun «Anrebpa
1 Hayana aHanuza 10 knmace», M.: [Ipocsemenune, 2010r.;

v' C.M. Hukonsckuii, M.K. TToranios, H.H. Pemernukos, A.B. [lleBkun «Anredpa
1 Hauana aHanusa 11 kmace», M.: [Ipocsemenune, 2010r.;

v JI.C. Aranacsia, B.®. Byry3os, C.b. Kagomues, D.I'. Tlo3usk, JI.C. Kucenésa
VYuebnuk «I'eomerpus 10-11 xmacce», M.: IIpocsenienue, 2011r.;

YueOuuku g 00meoOpa3oBaTeIbHBIX  VUPEXKIACHUH  PEKOMEHJOBaHBl K
UCIIOJIb30BAaHUI0O B 00pa3oBaTeIbHOM TMpollecce B  00pa3oBaTEIbHBIX  YUPEKJICHHSIX,
peanu3yrommx oOpa3oBaTebHbIE MPOTpaMMbl  00IIEero o00pa30oBaHUS W HUMEIOIIUX
roCyJIapCTBEHHYIO aKKPEIUTAIIHIO.

PabGouass mporpamma BkJItouaeT Bce Tembl, npemxycMmoTpernsie ®I'OC OO0 mo
MaTeMaTHKe.

MecTo npeamera B 0a3UCHOM Y4eOHOM IIaHe
Cornacno @enepanibHOMYy 0a3MCHOMY Yy4eOHOMY IUIaHy JJii 0Opa3oBaTeIbHBIX
yupexzaeHuil Poccuiickoit @eaepannn s 0043aTENBHOTO U3yUYEHHUsS] MAaTEMATUKUA Ha dTare

OCHOBHOI'0 001Iero oOpa3oBaHusi OTBOAMUTCS He MeHee 102 yacoB Ha y4yeOHBIH rox u3
pacdera 3 yaca B HeJeJII0 110 anreOpe W HayajsaM MaTEMaTHYECKOIrO aHallu3a, U He MeHee
68 yacoB Ha y4eOHBIH roJ U3 pacyera 2 yaca B HeJleJIK0 110 TEOMETPUH.



Il1anupyemMble pe3yJabTAThl H3YYEHHUS KYPCA MaTEMATHKA

(aJired0pa m HAYAJIA MATEMATHYECKOI0 AaHAJIN3a, TeOMeTPH )

B 10-11 kjaacce

ba3oBbliii ypoBeHb

«ITpo0sieMHO-PYHKIIMOHAJIbHBbIE PEe3YJbTAThI»

Pa3znea

|. BoInyCKHMK HAYYHUTCSI

I11. BoInyCKHMK MOJYYHT
BO3MO’KHOCTH HAYYHUTbHCSA

e ocBoeHust

I[J'ISI HUCIIOJIB30BAaHUS B

ﬂ]lﬂ Pascumuil Mblull1eHuUAl,

npeaMera [IOBCEIHEBHOM KU3HU U UCNOIb306AHUS 8 NOECEOHEBHOI
oOecreueHus BO3MOKHOCTH IHCUBHU
YCIICIIHOTO MPOJ0JKCHUS p
00pa3oBaHuUsI MO CIIEIUATBLHOCTSIM, uovecnetenusi (303]” oJrcrocmu
HE CBSI3aHHBIM C IIPUKJIaTHBIM Y 06’1&“”020 Npoooicenu
HCITONB3OBAHMEM MATEMATHKI 00pa308aHUsL NO CNEYUATLHOCIIAM, He
CBABAHHBIM C NPUKTIAOHBIM
UCNONIL306AHUEM MAMEMAMUKU
Inemenmul — OmnepupoBaTh Ha 6a30BOM — Onepuposamv NOHAMUAMU:
meopuu YPOBHE MOHATHUSAMU: KOHEYHOE KOHEeYHOoEe MHOo2MHcecmaeo, d1emMeHm
MHOIMCECmE u MHOKECTBO, IEMEHT MHOMCECmEa, NOOMHOINCECMEO,
mamemamuyeck nepeceuenue u 00vbeOuHeHue
. MHOKECTBA, ITOJIMHOKECTBO,
oll 102UKu MHOIHCECm8, YUCi06ble

nepeceueHue U 00beIMHEHNE
MHOYKECTB, YACIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOU MPSIMOMU,
OTPE30K, HUHTEPBAJ;

— OmepupoBaTh Ha Oa30BOM ypOBHE
MIOHSTUSIMU: YTBEPKICHUE,
OTPULIAHHUE YTBEPKICHUS,
VMCTUHHBIC U JIOKHBIC
YTBEPKIACHUS, IPUYNHA,
CJIEACTBUE, YACTHBIN CITyyau
OOIIETr0 yTBEPKICHNUA,
KOHTPIIPUMED;

— HaxXOJIWTh IIEPECEUEHUE U
00bEeIMHEHNUE IBYX MHOXECTB,
MIPE/ICTABJICHHBIX TpadUUeCcKu Ha
YHCIJIOBOW MPSIMOW;

— CTpPOUTH HA YUCIIOBOU MPSIMOM
MTOAMHOKECTBO YUCIOBOTO
MHOYECTBA, 3aJaHHOE

MHOIHCECMBA HA KOOPOUHAMHOLL
npAMOU, Ompe30K, UHMep8a.l,
NOTYUHMEPBATL, NPOMENCYMOK C
8bIKOJIOMOU MOYKOU, epaghuieckoe
npeocmasieHue MHON*CeCM8 Ha
KOOPOUHAMHOU NAOCKOCMU,

—  onepuposamsv NOHAMUAMU.
ymeepaicoenue, ompuyanue
Ymeep#coenUs, UCMUHHbLE U
JIOJICHbIE YMBEPHCOCHUS, NPUYUHA,
credcmeue, Yacmublil Cyuatl
00wWe2o ymeepaicoeHnusl,
KOHmMpnpumep;

—  nposepsamv NPUHAOTIEHCHOCHIDL
IIeMEHMA MHOHCECMBY,

— Haxooumsv nepeceyeHue u
00beOuHeHUe MHOHCECM8, 8 MOM
yucie npedcmasieHHbIX
epaguiecku Ha YUCI080U NPAMOU
U HA KOOPOUHAMHOU NAOCKOCMU,

—  NpPOoB0OUMb 00KA3AMETIbHbIE
paccysicoerust 01 000CHOBAHUS




MPOCTEHIIIMMU YCIOBUSIMH;
pacro3HaBaTh JIOKHBIC
YTBEPKJICHUS, OIIMOKH B
pacCyKJICHUSX, B TOM
YHCJIE C UCTIOJIb30BAaHUEM

KOHTPIPUMEPOB.

B noeceownesnou scuznu u npu

usy4eHuu Opyeux npeomemos:

HCII0JIb30BaTh YHCIOBEIC
MHO’KECTBa Ha KOOPJAUHATHOMN
MPSAMOM JJIs1 ONTMCAHUS PEATbHBIX
MIPOLIECCOB U SABJICHU;
MIPOBOJIUTH JIOTUYECKUE
pacCyXJI€HUS B CUTYaILUsIX
MMOBCEJIHEBHOM KU3HU

UCMUHHOCTNU YMBEPIHCOEHULL.

B noeceomnesnou scusnu u npu

U3yueHuu opyaux npeomemos:

UCNOIb308AMb YUCTIOBbLE
MHOMCeCmea Ha KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU OJis1 ONUCAHUSA
DeanbHbIX NPOYECCO8 U S61eHULL
npo8ooums 00Ka3amenvHole
PAccysHcoeHust @ CUMyayusax
NOBCEOHEBHOU HCUZHU, NPU
peuenuu 3a0a4 U3z opyaux
npeomemos

Yucna u
BLIPAINCEHUSA

OmnepupoBarh Ha 6a30BOM
YPOBHE MOHATHAMMU: LIEJI0E
YUCJO, AEITUMOCTh YUCEII,
OOBIKHOBEHHas IpO0b,
JecATUYHas ApoOb,
palMOHAIBHOE YHUCIIO,
npuOIMKEHHOE 3HAUYCHUE YHCTIa,
4acThb, J10JIsI, OTHOILLIEHHUE,
IIPOLICHT, MOBBILICHHE U
MOHM)KEHHE HA 3aJaHHOE YUCIIO
MPOIIEHTOB, MacCIITAO;
ornepupoBaTh Ha 0a30BOM YpOBHE
HNOHATUAMU: Jorapudm yuca,
TPUTOHOMETPHUYECKAS
OKPYXHOCTb, IpajlyCHas Mepa
yria, BeJIMYMHA YIJIa, 33JaHHOTO
TOYKOM Ha TPUTOHOMETPHUUECKON
OKPYXHOCTH, CHHYC, KOCUHYC,
TAHI'€HC U KOTAHT€HC YTJIOB,
UMEIOIINX TPOU3BOJIBHYIO
BEJIMYUHY;

BBITNIOJIHATH apu(METHUECKHE
JIEUCTBUS C LEJIBIMU U
palMOHANbHBIMUA YUCIIAMU,
BBIIIOJIHATH HECIIOKHBIE
peoOpa30BaHUs YHCITIOBBIX

C60000HO onepuposamyp
NOHAMUAMU. Yeloe YUCTO,
oenumocms quces, 00bIKHOBEHHAS
0pobb, decamuyHas Opoow,
PAyUoOHAIbHOE YUCTIO,
NpUOIUICEHHOE 3HAYEHUE YUCTA,
yacmo, 0071, OMHOWEHUE,
NpOYeHm, nosbluleHUe U
NOHUDICEHUe HA 3A0AHHOEe YUCTO
npoyenmos, macumao,
npUBOOUMb NPUMEPDL YUCET C
3a0aHHBIMU CEOUCTNEAMU
oenumocmu,

onepuposams NOHAMUAMU:
Jocapughm yuca,
MPUSOHOMEMPUYECKAsL
OKPYHCHOCIb, PAOUAHHASL U
2paodycHas mepa yana, 8el1uyuta
yena, 3a0anH020 MOYKOU Ha
MPULOHOMEMPULECKOL
OKDYAHCHOCMU, CUHYC, KOCUHYC,
MAaHeeHc U KOMAaH2eHC Y208,
UMEIOWUX NPOU3BOTILHYIO
BEIUYUHY, YUCIA € U T,
8bINOIHAMb apuhmemuyeckue
oeticmausl, couemasl yCmHvie u




BBIPAXEHUN, COAEPKAIINX
CTETICHU YHCell, THOO KOPHU U3
qucell, JIM0o JorapudMbl yncen;

— CpaBHMBATh PALIMOHAJIIbHBIC
qucia MEXy COO0M;

— OLICHUBATh U CPABHUBATH C
palMOHAIIBHBIMU YHCIIAMH
3HAYEHUS LEIBIX CTEIIEHEN
4yuces, KOpHEN HaTypajJbHOU
CTEIIEHU U3 YHCEJl, JIOTapu(pMOB
YUCEJI B IPOCTBIX CIIydasX;

— HK300pakaTh TOYKaMU Ha
YUCIIOBOM IIPSAMOM LIETIBIE U
palMOHAJIBHBIC YUCIIA,

— H300paXkaTh TOYKAMU Ha
YUCIIOBOU MPSIMOU LIEJIbIE
CTEIICHH YMCEIl, KOPHU
HaTypaJIbHOU CTENEHU U3 YHCEl,
Jorapu(Mbl YUCEI B TPOCTHIX
CIIyYasx;

—  BBINOJHATH HECIIOXKHBIE
npeoOpazoBaHus LENbIX U
JTpOOHO-paMOHATBLHBIX
OYKBEHHBIX BBIPAKECHHUI;

— BBIpaXaTh B MPOCTEUIINX
CIIy4asiX U3 paBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APyrue;

— BBIYUCIATH B IIPOCTHIX CITydasx
3HAYEHUS YUCIIOBBIX U
OYKBEHHBIX BBIPXXCHHI,
OCYIIECTBIISISI HEOOXOUMBIC
MOJICTAHOBKH U NMPeoOpa3oBaHMUs;

— H300pa)kaTh CXEMaTHUYECKH YTOI,
BEJINYMHA KOTOPOTO BBIPAXKEHA B
rpanycax;

— OILICHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT'€HCA, KOTaHT'€HCa
KOHKPETHBIX YIJIOB.

B nosceonesnou scuznu u npu
u3yyeHuu opyaux yueoHvix
npeomemos.

— BBIIIOJIHATH BBIYUCIICHHUA IIPHU

nUCbMEHHble NpUemMbl, NPUMEHSIA
npu Heobxoo0uMocmu
8bIYUCTUMETIbHBIE YCMPOUCMEA,

—  HAX00Umb 3HAYeHUsI KOPHSL
HAMypanibHOU CeneHu, CmeneHu ¢
PAYUOHATbHBIM NOKA3ameeM,
Jl0eapughma, ucnonv3ysa npu
HeoOX00UMOCMU 8bIYUCTUMETIbHBLE
ycmpoucmea,

—  NOJb308AMbCSL OYEHKOU U
NPUKUOKOU NpU NPAKMUYECKUX
pacuemax;

—  NPOBOOUMb NO U3BECIHBIM
Gopmynam u npasunam
npeobpazosanus 6YK8eHHbIX
BbLIPAdHCEHUU, BKTIOYATOUJUX
cmenenu, KOpHU, 102apughmol u
mpueoHoMempuyecKue QyHKyuu,

—  HAX00Umb 3HAYEHUS YUCTOBbIX U
OYKBEHHBIX BbIPANCEHUI,
ocywecmanss Heooxooumble
NOOCMAHOBKU U NPeoOPaA308aAHUSL;

— U300padicamv cxemamuiecku y2oi,
BEIUUUHA KOMOPO2O BbIPANCEHA 8
epaoycax unu paouaHax,

—  UCNONIL308AMb NPU PeuleHUulU 3a0ay
maobauyHble 3Ha4eHus
MPULOHOMEMPULECKUX PYHKYUL
yenos;

—  BbINOJIHAMb NEPeBoo GeIUUUHbBL

yena uz paouarHHou mepul 8
2PAaoyCcHyIo U 0OpamHo.

B nosceounesnoii scuznu u npu
u3yueHuu opyeux yueoHvix
npeomMemoas.

—  BbLINOJHAMb OCUCMEUS C
YUCTOBLIMU OAHHBIMU NPU
peuteHul 3a0a4 npaKmu4ecKoco
xapakxmepa u 3a0a4 U3 pasiudHbIxX
obnacmetl 3HAHUL, UCNOIL3YS NPU
HeoOX00UMOCmU CNPABOUHbLE
MAMepuabl U bIYUCTUNMETIbHbLE




pEIICHUH 3a7a4 MPAKTUYECKOTO
XapakTepa,

BBITIOJIHSIT MPAKTUYECKUE
pacyeThl C UCIIOJIBL30BAHUEM MPU
HEO0OXOJIMMOCTH CIPABOYHBIX
MAaTEPUAIOB U BRIYMCIUTEIbHBIX
YCTPOWCTB;

COOTHOCHUTH pEabHbIC
BEJIMYMHBI, XapaKTEPUCTUKHU
00BEKTOB OKPY>KaIOIIEero MUpa ¢
MX KOHKPETHBIMHU YHCIIOBBIMU
3HAUCHUSAMH;

HCIIOJIb30BaTh METO/IbI
OKpYTJICHUSI, MPUOTMKESHUS 1
MIPUKHUIKH TTPUA PEIIEHUN
MPAKTUYECKUX 3a]1a4
MMOBCEJIHEBHOM KU3HU

ycmpoucmea,

oyenHueamy, CPaAsHUBAMb U
UCNOIb308aMb NPU PeUleHUU
NPAKmMu4ecKux 3a0ay Yyucilogvle
3HAYeHUsl peanbHblX 8eNUUUH,
KOHKpemHble YUCLOBblE
xapaxkmepucmuku 006vexmos
OKpYIHCaAIOWe2o Mupa

Ypagnenusa u
HepageHcmea

Pemiats ninHEHBIE YpAaBHEHUS U
HEPaBEHCTBA, KBaJIpaTHbHIE
YpaBHEHUS;

pemarte jJorapumMuyecKkue
ypaBHeHwust Buaa log 4 (bx + ¢) =
d u mpocreiime HepaBeHCTBA
Buja log o X < d;

pemIaTh moKa3aTeabHbIE
ypaBHenwus, Buaa a>*°=d (rze d
MO’KHO NPEACTaBUTh B BUJIE
CTEIEHU C OCHOBaHUEM a) U
MIPOCTENIIINE HEPABEHCTBA BUIA
a*<d (rme d MoxHO
NPEJICTAaBUTH B BUJIE CTETICHH C
OCHOBAHHUEM a);.

IPUBOJUTH HECKOJIBKO MPUMEPOB
KOpPHEH ITPOCTEUILIETO
TPUTOHOMETPUUYECKOTO
ypaBHEHUs BUJA: Sin X = &, COS X
=a, tgx=a,ctgx=a,raea—
TaOJIMYHOE 3HAYCHHE
COOTBETCTBYIOILIEN
TPUTOHOMETPUUECKON (DYHKITHH.

B noeceomnesnou scusnu u npu

U3yYeHUuU opyaux npeomemos:

Pewams payuonanvusie,
nokazamesvHole U
Jo2apupmuyeckue ypasHeHus u
HepaseHcmea, npocmeuiuiue
UppayuoHaibHole u
MpucoOHOMempuyecKue ypasHeHus,
HEepaseHCcmea U uUx CUCmembl,
UCNOIb308AMb MEMOObL PeUeHUs.
YpasHeHull: npugederue K 8uoy
«npousgedeHue pagHo Hya» Uil
«YACMHOE PABHO HYIOY, 3AMEHA
nepemeHHbIX,

UCNOIb308AMb MEMOO UHMEPBATLO8
OJ151 peuleHUs HepaBeHCms,
UCNOIb308aMb 2PaAduiecKuli
Memoo 0151 NPUOTUNCEHHO2O
peuteHust ypasHeHutl u
HepaBeHCma8;

uzobpasicams Ha
MPUSOHOMEMPUYECKOU
OKPYIHCHOCIU MHONHCECMBO
peuteHutl npoCmentux
MPUSOHOMEMPUYECKUX YPABHEHUL
U HepaseHcms;

—  BbINOJIHAMb OMOOP KOpHell




— COCTaBJISATH U pEIIaTh YPaBHEHUS
Y CHCTEMBI YPAaBHEHUH IIPU
pELIEHNN HECIIOKHBIX
IIPAKTUYECKUX 3a1a4

VpasHeHuu Ui peueruu
HEpaBeHCcme 8 COOMEEMCMEUU C
O0ONOIHUMENbHLIMU YCA0BUAMU U
02PaHUYEHUAMU.

B nosceonesnou srcuznu u npu
uzyyeHuu opyeux y4eoHvlx
npeomemos.

— cocmasnams U peuams
YPasHeHusl, cucmemvl YPaeHeHUll u
Hepagencmaa npu peuleHuy 3a0ay
Opyaux y4eOHbix npeomemos;

—  UCNONIL308AMb YPABHEHUS U
Hepaeencmaa 0Jisk NOCMPOEHUs. U
uccne0o8aHusi NPOCMenuiux
MamemamuyecKux mooenetl
PEeAIbHbIX CUMYayutl uiu
NPUKTIAOHBIX 3A0aY;

—  yMemb UHMePNPemuposams
NOIYYeHHbIU NPU peuleHul
YPasHeHUsl, HepaBeHCMBa U
cucmemul pe3yibmam, OYeHU8ams
€20 npagoonooodue 8 KOHmexKcme

3A0AHHOU PeabHOU CUMYAYUU UIU
NPUKIAOHOU 3a0aiu

Dynxkuyuu

— OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHSATUSMU:
3aBUCUMOCTH BEIMYHH, (DYHKIIHS,
apryMEHT ¥ 3HaYeHUE QyHKIIUH,
00J1acTh OMnpeeaeHus 1
MHOKECTBO 3HAYCHHUU (PYHKITUH,
rpaduk 3aBUCUMOCTH, TpapuK
byHKIUU, HYJIH QYHKIINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIIOBOM
IPOMEKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEKYTKE,
HauOoJIbIIIEE U HAUMEHBIIIEE
3HaueHue (QYHKIIMHM HA YUCIIOBOM
MIPOMEXKYTKE, IEPUOTUIECKAS
byHKIIUS, IEPUOT;

— OIepupoBaTh Ha 0A30BOM ypOBHE
MOHATHUSAMU: TIpsIMast U 0OpaTHast

—  Onepuposamv NOHAMUAMU.
3A68UCUMOCMb BEUYUH, (DYHKYUSL,
apeymeHm u 3HaveHue QyHKyuu,
obiacms onpeoeneHust u
MHOJCECMB0 3HAYEeHUU (DYHKYUU,
epagux 3asucumocmu, epaghux
Gdyukyuu, Hyau GyHKyuu,
NPOMEINCYMKU 3HAKONOCMOSHCMEA,
803pacmaniue Ha YUCi080M
npomedcymxe, yovieanue Ha
YUCTOBOM NPOMEICYMKeE,
Haubobulee U HauMeHbuLee
3HaueHue GYHKYUU Ha YUCI080M
npomexcymke, nepuoouyeckas
@yHKYUS, nepuoo, Yemuas u
HeyemHas QyHKyuu,

—  onepuposamv NOHAMUAMU. NPAMAS
u obpamuast




IPONOPLMOHAILHOCTD JIMHEHAS,
KBaJpaTUyHasl,
Jorapudmuyeckas u
nokasartesibHas (PyHKIIUH,
TPUTOHOMETPUUECKHE PYHKIUU;
— pacrnosHaBaTh rpaduku
3JIEMEHTapHBIX (PYHKIIUNA:
npsIMON U 00paTHOM
IPONOPLIMOHATIBHOCTH,
JIMHEWHOM, KBAIPATUUHOM,
jgorapuMUYecKon u
MoKa3aTelbHON (DYHKITHH,
TPUTOHOMETPUUECKUX (PYHKITHH;
— COOTHOCHTH rpauKu
AIIEMEHTAPHBIX (PYHKIIUI:
npsiMOt 1 0OpaTHOM
IPOINOPLIMOHAIIBHOCTH,
JIMHEWHOM, KBAIPATUUHOM,
JgorapuMuyeckoit u
NOKa3aTeJIbHON (QYHKIIHIA,

TPUTOHOMETPUUECKUX (PYHKIIHI C

dbopmyiiamu, KOTOPHIMU OHU
3a/1aHbl;

— HaXOAWTh MO rpaPuKy
NPpUOIMKEHHO 3HAUYCHHS
(GYHKIIUA B 33TaHHBIX TOYKAX;

— ONpeAeNaTh 1o rpaduxy
cBoicTBa (QyHKIIMH (HYIIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH,
HanOOJIBIITNE M HAMMCHBIITHEC
3HAYCHUS U T.IL.);

— CTPOMTH 3CKU3 rpaduka
GyHKIIUU, yIOBIETBOPSIONIEH
MpPUBEACHHOMY HA0OpY YCIOBUI
(mpoMexyTKHU BO3pacTaHus /
yObIBaHMS, 3HAUCHUE (PYHKIIUU B
3aJaHHOM TOYKE, TOUYKU
IKCTPEMYMOB H T.JI.).

B nosceonesnou scuznu u npu
U3yYeHUuU opyaux npeomemos:

NPONOPYUOHATLHOCb, TUHEUHAS,
K8AOpamu4Hasl, 102apupmuieckas
U noxazamenbHas QyHKYuU,
mpueoHomMempuyeckue QyHKyuu,

onpeoenims 3HaueHue GyHKYuu no
3HAYEHUIO apeyMeHma npu
PA3UYHBIX CNOCOOAX 3a0aHUs

@dyHryuu,
CMpoums epaguKu U3y4eHHbIxX

@yHryuti;

onucvi8amy no 2papuxy u 6
npocmenuux cyuasx no popmyie
nogeoenue u ceoUCM8a HyHKyuil,
Haxooumu no epaghuxy QyHKyuu
Haubonvuue u Haumenbuile
3HaueHus,

cmpoums 3cKu3 epaguxa yuxkyuu,
yooesiemeopsouell NPUEeOeHHOMY
HAbopy YCa08Ull (NPOMENHCYMKU
803pacmanusl/yovl8anus, 3HaveHue
@dyHKyuU 8 3a0aHHOU MOYKe,
MOYKU IKCMPEMYMOB,
ACUMNMOMbL, HYIU QYHKYUU U
m.o.);

peuiams ypagHeHus, npocmetiuiue
cucmemvl ypagHeHUll, UCNOIb3YS
ceolcmea QyHKYuil u ux
epaguxos.

B nosceonesnotui srcuznu u npu

U3yueHuu opyeux y4eoHvix
npeomemos.

onpeodensams no epaghuxkam u
UCNOIBL3068aMb 0151 PeULeHUS
NPUKTIAOHBIX 3A0a4 CEOUCMEA
PeabHbIX NPOYeccos u
3asucumocmetl (Hauboavuiue u
HauMeHbuUue 3Ha4e s,
NPOMEIHCYMKU 803PACMAHUSA U
YObI8aHUS PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEBA, ACUMNINOMb,
nepuoo u m.n.);
UHMePNpemuposams C80LUCMed 8
KOHmMeKcme KOHKPEemHOll




— ONPENENATh Mo rpagukam
CBOMCTBA pealIbHBIX IPOLIECCOB U
3aBUCUMOCTEH (HanOOoJbIINe U
HaUMEHBIIINE 3HAYCHMUS,
IPOMEKYTKH BO3PACTAHUS U
yOBbIBaHUS, POMEKYTKH
3HAKOMOCTOSHCTBA U T.II.);

— HMHTEPIPETUPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOM
PAKTHYECKON CUTyaIH

NPAKMUYECKOU CUMYayuu;

— onpeoensamv no epaguxam
npocmeuuiue XapaKxmepucmuku
nepuooutecKux npoyeccos 8
buonocuu, IKOHOMUKe, MY3bIKe,
paouocessu u op. (amniumyoa,
nepuoo u m.n.)

Dnemenmot
mamemamuueckK
020 aHanu3a

— OmnepupoBaTh Ha 6a30BOM
YpOBHE TOHATUSAMHU:
POU3BOAHAS PYHKIIMU B TOUKE,
KacaresbHas K rpaduky
(GyHKIUM, TPOU3BOIHAS
byHKINY;

— ONpENENATh 3HAUYECHUE
IPOU3BOIHON (HYHKITUU B TOUKE
0 U300pakKEHUIO KacaTeIbHOU K
rpauKy, NpOBEACHHOMN B 3TOMN
TOUKE;

— pelaTh HECIOXKHBIE 33/1a4u Ha
IPUMEHEHHUE CBS3H MEXKITY
IPOMEXKYTKaMU MOHOTOHHOCTH H
TOYKaMH dKCTpeMyMa (hyHKITUH,
C OZJHOM CTOPOHBI, U
IPOMEXYTKaMU
3HAKOIOCTOSIHCTBA U HYJISIMU
MPOU3BOJAHON 3TON PYHKIUU — C
JPYTOH.

B nosceonesnoti srcuznu u npu
U3yueHUuU opyaux npeomemos:

— TOJB3YACH TpaduKaMu,
CpPaBHUBATh CKOPOCTH
BO3pacTaHus (pocra,
TIOBBIIICHUS, YBETMYCHHS H T.I1.)
WM CKOPOCTH YOBIBaHHUS
(majeHus, CHIXKEHUS,
YMEHBIIICHUS U T.11.) BEJTUYHH B
peaNbHBIX MpoIeccax;

— COOTHOCHTH IrpaKH peaabHbIX

—  Onepuposamv NOHAMUAMU.
NPOU380OHAs PYHKYUU 8 MOUKe,
KacamenbHas K epaguxy ynxyuu,
npou3800Has yHKyuU,

—  BBIYUCTAMb NPOUBOOHYIO
0O0HOUJIeHa, MHO20UIeHa,
K8aOpamHo20 KOPHs, NPOU3BOOHYIO
CYMMbL PYHKYUL,

—  BBIYUCTAMb NPOU3BOOHbLE
INEMEHMAPHBIX PYHKYUL U UX
KOMOUHAYULL, UCNOIb3Y5
CNpagouHble Mamepuaibl,

— uccneo0o8amsv 8 NPOCMeuux
CYYAAX QYyHKYUU Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonvuue U HauMenbuiue
3HaueHus OyHKYuu, cmpoumso
epaguru MHO20UNEHO8 U
npocmeuuux payuoHAIbHbIX
@YHKYULL ¢ UCNONBL30BAHUEM
annapama mMamemamuiecKoeo
ananusa.

B noeceomnesnou scusnu u npu

usydeHuu Opyeux y4eonvix
npeomemoas.

— pewamov NPUKIaoHvle 3a0adu U3
ouonoeuu, QusuKu, XUMUU,
9KOHOMUKU U OpY2Ux npeomemos,
CB8A3AHHbIE C UCCNe008aHUEM
Xapakmepucmux peaibHulx
npoyeccos, HaxoNHcoOeHuem




MPOLIECCOB Y 3aBUCUMOCTEM C UX
OMMCAHMSIMU, BKITIOYAIOIIIUMHU
XapaKTEPUCTHKU CKOPOCTH
n3MeHeHus (OBICTPBIN pOCT,
TUTABHOE TIOHIKEHUE U T.11.);
UCIIOJIb30BaTh TpaduKu
pEaNbHBIX TPOIECCOB IS
pEIICHUS HECIOKHBIX
MPUKJIATHBIX 337]a4, B TOM YHCIIC
orpeensis o rpaduKy CKOpoCTh
X071a mporiecca

HAUOONLUUX U HAUMEHLULUX
3HA4YeHuu, CKOpOCmMu U YyCKOPeHus

—  UHmMepnpemuposamsv noiy4eHHble
pe3yromamuvl

Cmamucmuka u
meopus
eéepoamuocmelil,
Jl02uKa u
KOMOUHamopuka

OnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMU
ONMHCATEIbHBIMU
XapaKTEPUCTHUKAMU YU CIOBOTO
Habopa: cpeHee
apumeTrnyeckoe, MearaHa,
HauOoJbllIee U HAUMEHbIIIEE
3HAYECHHUS,

onepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSIMU: YAaCTOTa U
BEPOATHOCTH COOBITHS,
CIIy4aiHbIi BHIOOD, OTIBITHI C
PaBHOBO3MOXHBIMU
AJIIEMEHTapPHBIMU COOBITUSIMU;

BBIYUCTISITh BEPOSITHOCTH
COOBITHH HA OCHOBE IIOJICUETA
YHCJIa UCXOJI0B.

B nosceonesnoti scuznu u npu

U3yYeHuu opyeux npeomemos:.

OIICHWBATh M CPAaBHUBATH B
MPOCTHIX CIy4Yasx BEPOSITHOCTU
COOBITHI B pealibHOM KU3HU;
YUTATh, COMTOCTABIIATH,
CpaBHUBATbH, HHTEPIPETUPOBATH
B ITPOCTHIX CITyYasiX peabHbIC
JaHHBIC, TTPEACTABICHHBIC B BHJIC
TabnuIl, TuarpamMm, rpauKkoB

— Hmems npedcmasnenue o
OUCKDEMMHBIX U HENPEepPbIEHbIX
CAVUAUHBIX GEIUYUHAX U
pacnpeoeneHusx, o
HEe3a8UCUMOCMU CIIYYAUHBIX
GENUYUH,

—  umemsv npeocmasierue o
MaAmemMamuyeckom O*CUOAHUU U
oucnepcuu CyyauHblx 8eIUYUH,

— umemsv npeocmasieHue o
HOPMAIbHOM pacnpeoenenuu u
npumepax HoOpmMaabHO
PACnpeoeieHHbIX CYUAUHbIX
GENUYUH,

—  NOHUMAamb Cymb 3aKOHA OONbUIUX

yucen U 8b100POUHO20 MEMOOa
UsMepenUsl 6eposmMHOCIeEl;

— umems npeocmasieHue 0o
YCOBHOU 8EPOAMHOCU U O
NOTHOU 8€POAMHOCIU, NPUMEHSIMb
UxX 8 peuleHuU 3a0a4;

— uMemb NPeoCmasieHue 0 aNCHbIX
YACMHBIX BUOAX paACnpedeleHUl U
NPUMEHAMb UX 8 peueHUU 3a0al,

— umemsv npeocmasieHue o
KOppenayuu CIy4atiHblX eIUYUH, O
JIUHEUHOU pecpeccuu.

B nosceonesnoti orcusnu u npu
UsydeHuu Opyeux npeomemos:

—  BBLIYUCIAMb UNU OYEHUBAMND
8epoAMHOCMU COOLIMULL 8
DpeanvHOU HCUZHU,




—  blOUpamMb NOOX00saUUe MemMoObl
npedcmasieHus u 0opabomxu
OaHHbIX,

— YyMemb peuams HeC0NCHble
3a0ayu Ha NpUMeHeHUue 3aKOHA
OONBUIUX YUCeN 8 COYUOTIO2UL,
CMpaxoeanuu, 30pasooxXpaHeHul,
obecneuenuu 6e30nacHoCmu
HaceleHus 8 Ype38bluaAlHbIX
cumyayusx

Texcmoegwie
3a0auu

Pematn HeC10KHBIE TEKCTOBBIC
3aa49U pa3HbIX THUIIOB;

aHaJM3UPOBATh YCIOBHE 3aJ1a4H,
IPU HEOOXOTUMOCTH CTPOUTH
JUJISL €€ pelIeHus
MaTeMaTHYECKYIO MOJICIIb;
MMOHUMATh ¥ UCTIOJB30BaTh IS
perieHus 3a1a4u HHGOPMAIIHIO,
MIPE/ICTABIICHHYIO B BUJIC
TEKCTOBOW M CUMBOJIbHOU
3amnucH, CXeM, TabJIuIl,
JuarpaMm, rpapukoB, PUCYHKOB;
JIEHCTBOBATH IO AJITOPUTMY,
COJIEp KaIlleMyCsl B YCJIIOBUU
3a/1auu;

MCIIOJIb30BaTh JJOTUYECKUE
pacCykJIeHUs MPHU PEIICHUN
3a/1a4u;

paboTaTh ¢ U30BITOYHBIMHU
YCIIOBHUSIMH, BBIOUpAs U3 BCEH
uH(pOopMaIuK, TaHHbIE,
HEO0OXOAUMBIE JUIsl pelICHUs
3a/1auu;

OCYILIECTBIISITH HECIOKHBIN
nepedop BO3MOKHBIX PEIICHUH,
BBIOMpAst U3 HUX ONTUMAJILHOE 110
KpUTEpHUsM, CHOPMYITUPOBAHHBIM
B YCIIOBUH,

aHAM3UPOBATH U
WHTEPIPETUPOBATH TOJTyICHHBIS
pelIeHns B KOHTEKCTE YCIOBUS
3aJ1ayy, BRIOUPATh PEIICHUs, HE
MPOTUBOPEYAIIINE KOHTEKCTY;
pemiaTth 3a7a4M Ha pacueT

CTOMMOCTH IIOKYIIOK, YCIIYT,
IIOE€3/10K U T.IL.;
pelaTh HECIIOKHBIE 3a/1a4H,

— Pewams 3a0auu pasHvlx munos, 8
MoM yucie 3a0a4u NoGblULEeHHOU
MpyOHOCU,

—  8blOUPaAMb ONMUMATLHBLLL MEMOO
peutenus 3a0adu, paccmampueas
PA3IUdHble Memoobl;

— cmpoums MoOelb peuletsl
3a0auu, nposoouUms
00KaA3amenbHble PACCYHCOCHUSL,

— pewamv 3a0aqu, mpebyrouue
nepebopa 8apuanmos, nposepKu
YCnosuil, 8b100pa ONMUMATLHO2O
pe3yibmama;

—  aHanu3uposamv u
UHMepnpemuposams pe3yibmamol
8 KoHmeKcme yCl08us 3a0aiu,
8b10UpaAmMb peutenus, He
npomugopeuaujue KOHMeKcmy;,

—  nepesooumv npu peuleHuu 3a0ayu
uHgopmayuio uz 00HoU hopmol 8
Opy2y1o, UCNOb3YSL NPU
HeobxooumMocmu cxembvl, maodoauybl,
epacghuxu, ouazpammoi,

B nosceounesnoii scuznu u npu
U3y4eHUuu opyaux npeomemos:

— pewiams npakmuieckue 3a0ayu u
3a0auu U3z Opyeux npeomemos




CBSI3aHHBIE C JIOJIEBBIM y4aCTHEM
BO BJIaJICHUH (PUPMOIA,
NpEANPUSTUEM,
HEJIBUKUMOCTBIO;

pemaTh 3a7a4u Ha MPOCThIe
MPOLIEHTHI (CUCTEMBI CKHUJIOK,
KOMMCCHUH) U HA BBIYUCIICHUE
CJIOKHBIX TIPOLICHTOB B
Pa3JIMUHBIX CXEMaX BKJIAJIOB,
KPEJUTOB U UIOTEK;

pemaTh NpakTUYECKUE 3a/1auH,
TpeOyIoIre UCTIOIb30BAHUS
OTPHULIATENIBHBIX YUCET: Ha
ompeiesieHre TeMIepaTyphl, Ha
OIpEJIEICHHE MOJIO0KEHNS Ha
BPEMEHHOU ocH (710 Halel 3pbl U
MOCJI€), Ha IBMXKCHHE JIEHEKHBIX
cpencTB (MpUXo/pacxo), Ha
oTpejieieHue riTyOuHbI/BBICOTHI U
T.I1.;

UCIIOJIb30BaTh MOHATHE
Maciitada Jijist HaXOxXACHUS
pacCTOSHUI U IJIMH HA KapTax,
MJIaHAaX MECTHOCTH, MJIaHax
ITIOMEIIECHNUN, BBIKPOUKAX, ITPU
paboTe Ha KOMIIBIOTEPE U T.I1.

B nosceonesnoti scuznu u npu

U3yueHuu opy2ux npeomemoas:

pelIaTh HECIOKHbBIE
MPAKTUYECKUE 3a]1a4H,
BO3HUKAIOIINE B CUTYaILUSAX
MMOBCEIHEBHOM KU3HU

TI'eomempus

OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSIMU: TOUKA,
npsimasi, I0CKOCTh B
MPOCTPAHCTBE, NAPALIEIBHOCTD
U TIEPIIEHIUKYJISIPHOCTD MPSIMBIX
U IJIOCKOCTEH;

pacrio3HaBaTh OCHOBHbBIE BU/IbI
MHOTOI'PaHHUKOB (TIpU3Ma,
UpaMuJia, MPSMOYTOJIbHBIN
napasuiesienunes, Kyo);

- Onepupoeamb NOHAMUAMU .

MOoYKa, NPsAMAas, NJI0CKOCMb 8
npocmpaxcmee, napaieilbHOCHb
U NepneHOUKYJISIPHOCHIb NPAMbBIX U
niocKocmeli,;

npuMeHsmso OJisl peuleHust 3a0a4
2eomempuyeckue gaxmol, eciu
VCI08USL NPUMEHEHUS. 3A0AHbL 8
A6HOU hopme;

pewams 3a0a4u Ha HAX0HCOeHUe




— un300paxaTh u3yyaembie (QUTYPBHI
OT PYKHU U C IPUMEHEHHEM
IPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;

— J1enath (BBIHOCHBIC) IJIOCKHE
YEepTEkKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

— W3BJIEKaTh UH(OPMALIHIO O
IPOCTPAaHCTBEHHBIX
TeOMETPUUECKUX PUTYpax,
MPEJICTAaBICHHYIO HA YePTEKAX U
pPHUCYHKaX;

— npuMeHiTh Teopemy [ludaropa
IIPU BBIYHUCIICHUH JIEMEHTOB
CTEpEOMETPUUECKUX PUTyYD;

— HaxoJIUTh 0OBEMBI U IIOMIAAH
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHHUKOB C
npUMEHEHHEM (HOPMYII;

— pacrno3HaBaThb OCHOBHBIE BU/IbI
TeJ BpamieHus (KOHycC, IMIIUHID,
ctepa u map);

— HaxoJUTh 0OBEMBI U MJIOMIAIN
ITIOBEPXHOCTEMN MPOCTEUIITUX
MHOTOTPaHHHUKOB U TEJN
BpAIllCHHUs C IPUMEHEHUEM

bopmyi.

B nosceonesnoti scuznu u npu
U3yueHUuu opyaux npeomemos:
— COOTHOCUTbH a0CTPaKTHBIC

reOMETPUYECKUE TTOHATHUS U
(bakThI ¢ peaTbHBIMU
KU3HCHHBIMA OOBEKTaMU U
CUTYaIHSIMU;

— HCIIOJIb30BaTh CBOWCTBA
MIPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX (QUTYP IS
pelIeHUs TUTIOBBIX 3aJ]1a4
MPAKTUYECKOTO COICPIKAHUS;

— COOTHOCHTb ILJIOIIA !

2eoMempuiecKux 6eIuduH no
0bpazyam unu ancopumman;
denamv (8bIHOCHbLE) NIOCKUE
yepmedsicu U3 pUCYHKO8 0ObEeMHBIX
Queyp, 6 mom uucie pucosams 6uo
ceepxy, cOoKy, Cmpoums ceyeHus
MHO202PAHHUKO8,

u38neKamo, UHMePNPemuposamy u
npeobpazosvieams UHDOPMAYUIo 0
2eomempuiecKux ueypax,
NpeoCmasieHHyI0 Ha YePMeNcax,
NPUMEHAMb 2e0MempuiecKue
Gaxmol 015 peutenusi 3a0a4, 8 Mom
yucie npeononazarujux HecKoIbKo
Wazo8 peueHus;

ONUCHIBAMb 83AUMHOE
pacnoiodcenue npamuix u
na10cKocmeti 8 NPOCMpPAHCMee;
Gopmynuposams ceoticmea u
npusHaku gueyp;

00KA3b18AMb 2e0MempuiecKue
VMEepPIHCOeHUS,

61a0emsb CMaHOapmHoll
Kraccuguxayuei
NPOCMPAHCMBEHHBIX Pueyp
(nupamuovl, npuzmbi,
napannenrenuneovl),

HAxXo0ums 06veMwl U NIOUAOU
nOBePXHOCMEN 2e0MEMPUYECKUX
mejl ¢ npumeHenuem hopmyn;
BLIYUCTAMb PACCMOAHUS U Y2TIbl 8
npocmpancmee.

B nosceonesnoti orcusnu u npu

U3yueHuu opyaux npeomemoas:

UCNONIb3068aMb CEOUCEA
2eomempuueckux gueyp ons
peutenus 3a0ay nNPaxKmuecko2o
xapakmepa u 3a0ay u3 opyeux
obnacmeti 3HaHUlL




MMOBEPXHOCTEMN TEJI OAUHAKOBOU
(GbopMBbI pa3ITUYHOTO pa3Mepa;
COOTHOCUTBH OOBEMBI COCY/IOB
OJIMHAKOBOM (POPMBI pa3InYHOIO
pasMepa;

OLIEHUBAaTh (POPMY NMPABUIBHOTO
MHOTOTPaHHHKA MOCJIE CIUJIOB,
CpE€30B U T.II. (ONPEAEIATh
KOJIMYECTBO BEPILIMH, pedep u
rpaHeil MOJIy4YeHHbIX
MHOTOTPaHHHUKOB)

Bexmoput u
Koopounamul 6

OnepupoBath Ha 0a30BOM
YPOBHE MOHSATHEM JIEKAPTOBBI

—  Onepuposamv NOHAMUAMU
0eKkapmoavl KOOpOUHAmvl 8

npocmpancmee KOOPJIMHATHI B TIPOCTPAHCTRE; npocmpancmee, 6eKmop, Mo0oyib
HaXOJIUTh KOOPIWHATHI BEPIIIUH 8eKMOopa, pageHcmeo 8eKmopos,
Ky0a ¥ mpSIMOYTOJIBLHOTO KOOpOUHAMbL 8eKMopd, Y20l
napajiesienunena MeHCOY 8eKMOPAMU, CKATISIPHOE
npoussedeHue eKmopos,
KOJLIUHeApHble 6eKMOpbl,
—  Haxooums paccmosiHue Mexicoy
08YMsL MOUKAMU, CYMMY 8EKMOPO8
U npousgeodenue 6eKmopa Ha
YUCTIO, Y20l MeNCOY BeKMOPAMU,
CKAIsIPHOE npou3eedetue,
PpacK1aovleams 8eKmop no 08ym
HeKONIUHEAPHbIM BEKMOPAM,
— 3a0asamv NIOCKOCMb YPAGHEHUEM
8 0eKapmosoli cucmeme
KOOpOuHam,
— pewiams npocmetiuiue 3a0ayu
86edeHuemM 8eKmopHo20 basuca
Hcmopus OnuceiBaTh OT/IECIIbHbBIC — Ilpeocmasnsamo 6xnao
Mamemamurku BBIJIAIONITNECS PE3YJIbTATHI, 8b10AIOUUXCS MAMEMAMUKO8 8
MOJIYYCHHBIC B XOJI€ PA3BUTHUS pazsumue MamemamuKkyi U UHbLX
MaTEMaTHUKHU KaK HayKH; HAay4HbulX obnacmell,
3HATh MMPUMEPHI MATEMATHUYECKUX | — HOHUMAMb POlb MAMEMAMUKU 8
OTKPBITHUI ¥ UX aBTOPOB B CBS3U paszsumuu Poccuu
C OT€YECTBEHHOW U BCEMUPHOM
VCTOPHUEN;
MMOHUMATh POJIb MATEMATHKH B
pa3Butum Poccun
Memoowt [IpumMeHsTh U3BECTHBIE METOABI | — Mcnonv308ams 0CHOBHbIE MemMOObl
Mamemamuxku IIPY pEIICHUN CTaHAAPTHBIX 00Kazamenbcmea, nPosooUmbs

MaTeMaTUYeCKHX 3a/1ay;
3aMeyath U XapaKTepu3oBaTh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B OKpYKarolen

00KA3amelbCmeo U 6blNOJHANb
onpoeepoicernue,

— NPUMEHAMb OCHOBHbLE Memoobl
pewernust mamemamu4ecKux 361()(11{,'




NENCTBUTEIBHOCTH; — Ha OCHO8e MamemMamu4ecKux
— TPUBOAUTH IPUMEPHI 3aKoHoMepHOCmell 8 npupooe
MaTEeMaTUYECKHUX Xapaxkmepuzoeamuv Kpacomy u
3aKOHOMEPHOCTEN B MPUPOJIE, B COBEPULEHCINBO OKPYIHCATOUE20
TOM YHUCJIE XapAKTEPUIYIOIINX MUpa U npouseedeHull UCKyccmea,
KpacoTy U COBEPUIEHCTBO — NpumeHamb npocmenuiue
OKpPY’KAIOLIEro MUpa U npoOSpaAMMHbIEe CPeOCmEa u
MIPOU3BEAECHUIN NCKYCCTBA 9N1eKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl npu peueHuu
MamemMamudecKux 3a0ay

IIpuMepHoOeE cojep;KaHue KYPCa MATEMATHKH

(aJIred0pa M HAYAJIA MATEMATHYECCKOI0 AHAJIN3Aa, TeOMeTPHU )

B 10-11 xkjaacce

B cootBercTBUU ¢ puHsATOM KoHIenuei pa3BuTrs MaTeMaTuyecKoro 00pa3oBaHus B
Poccuiickoii @eaepannn, MaTeMaTuyeckoe 00pa3o0BaHKUE PENIAET, B YACTHOCTH, CIEAYIOIIHE
KJIFOYEBBIE 34/IA4H:

—  «IPEeAOoCTaBIATh KaXJAOMY OOydYarolmeMycsi BO3MOXKHOCTh JOCTHXKEHUS YPOBHS
MaTeMaTHYECKUX 3HAaHUH, HEOOXOIMMOTO /JIsl AaJIbHEHIIIeH YCIEeIIHOM )KU3HU B OOLIECTBEY;

— «obOecrieunBaTh HEOOXOJUMOE CTPAaHE YHCIO BBITYCKHHUKOB, MaTeMaTH4eCKas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA [UIsl TPOJOJDKEHUS O00pa3oBaHUS B Pa3IMUHBIX
HaIIPaBJICHUAX U JUIS NMPAKTUYECKON JNESITEIIbHOCTH, BKIIIOUYas IMPENOJaBaHUE MATEMaTUKH,
MaTeMaTU4YEeCKUE UCCIeA0BaHuUs, paboTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUN U JIP.»;

— «B OCHOBHOM OOIIEM U cpeaHeM oOuieM oOpa3oBaHMM HEOOXOJUMO HPETyCMOTPEThH
MOJIFOTOBKY OOYYaroIMXCsl B COOTBETCTBUU € UX 3alPOCaMU K YPOBHIO MTOJATOTOBKU B cdepe

MaTEMaTH4YCCKOI'O O6paSOBaHI/IH».

COOTBETCTBEHHO, BBIJICTISIOTCS] TPY HAIIPaBJICHUS TPeOOBAaHUMN K pe3ybTaTam
MaTeMaTU4eCcKOro 00pa3oBaHMUS:

1) mpakTUKO-OPUEHTHPOBAHHOE MaTeMaTHYeCKoe oOpa3oBaHWe (MaTeMaThKa JiIs
KU3HH);

2) MaTeMaTHKa JJIsl HCIIOJIb30BaHMs B IPOGECCHH;

3) TBOpUYECKOE HalpaBJICHUE, HAa KOTOPOE HAIEICHBI Te¢ OOyYaroluecs, KOTOpPbIC
TUTAHUPYIOT 3aHUMAThCA TBOPYECKOW W HCCIEAOBATENIbCKOW paboTol B 00JacTH

MaTeMaTHKH, PU3NKH, SKOHOMUKH U IPYTUX 00JIACTSIX.




OTH HaIPaBIICHUSI PEATU3YIOTCA B ABYX OJIOKaxX TpeOOBAHUH K pe3ysibTaTam
MaTeMaTHYeCKOro 00pa3oBaHMUsL.

Ha 6a3oBom YPOBHC!

— Brmyckauk nayuyures B 10-11-m kimaccax: I WCTIONB30BAHHS B TOBCETHEBHOU
KU3HA W O0ECMEYeHUs] BO3MOKHOCTH YCICIIHOTO TPOJOJDKEHUS 00pa3oBaHMs IO
CTETIMAILHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAaHHEM MaTEMaTHKH.

— BBINYCKHUK MOJYYHUT BO3MOKHOCTh HayduThcss B 10—11-M kiaccax: st pa3BUTHS
MBIIUICHUS, WCIOJIb30BAHMS B TIOBCEIHEBHOM JKM3HM M OOECIEYEHUS BO3MOXKHOCTH
YCIICTITHOTO TIPOIOJKEHHUST 00pa30BaHus MO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C TIPHKJIATHBIM

HUCIIOJIB30BaHHUECM MATCMAaTHKH.

Ha yriny01eHHOM YPOBHE:

— Bemycknuk nHayumtess B 10-11-mM kiaccax: i YCHEUIHOTO MPOAOTIKEHUS
oOpa3oBaHMsI 10 CHEHHAIBHOCTSM, CBA3aHHBIM C TIPUKJIQJHBIM  HCIOJIb30BaHUEM
MaTEeMaTHKH.

— BBINYCKHUK MOJYYHUT BO3MOKHOCTHL HayunThesas B 10-11-m kmaccax: st
oOecrieueHrsT BO3MOXKHOCTH YCTICIIHOTO MPOJODKCHHSI 00pa30BaHUS MO CIICIHATBLHOCTSIM,
CBSI3aHHBIM C OCYIIECTBICHHEM HAyYHOW M MCCIIEIOBATEIBCKON IEATEILHOCTH B 00JIACTH
MaTEeMAaTUKH U CMEXKHBIX HAYK.

B cootBercTBru ¢ DenepanbabiM 3akoHOM «O06 oOpa3oanuu B PD» (ct. 12 . 7)
OpraHu3aliH, OCYIIECTBISIOIINE 00pa30BaTENIbHYIO NEATEIbHOCTD, PEATU3YIOT 3TH
TpeboBaHUs B 00pa30BaTEILHOM MPOIECCE C YUETOM HACTOSIIEH TPUMEPHONH OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl KaK Ha OCHOBE YU4€OHO-METOIUYECKUX KOMIUIEKTOB
COOTBETCTBYIOLIEr0 YPOBHS, BXOAAIIMX B PeepanbHbli nepeuyeHb MuHUCTEPCTBA
obpaszoBanus u Hayku Poccuiickoit @enepaliiy, Tak ¥ ¢ BO3MOYKHBIM HCIIOJIb30BAaHUEM HMHBIX
MCTOYHHUKOB yuyeOHOU nHpopManuu (yueOHO-METOIMYECKHE OCOoOUs, 00pa30BaTeIbHbIE
MOPTaJIbl U CAUTHI U AP.)

[{emm ocBOEHMSI MPOTPaMMBI 6a30BOTO YPOBHS — 00ECTIieYeHIE BO3MOKHOCTH MCITOJIH30BAHUS
MAaTEMATUYECKUX 3HAHWW U YMEHUN B TIOBCEAHEBHOM KW3HU U BO3MOKHOCTH YCIIEIITHOTO
MPOIOJIKEHUS 00pa30BaHUs MO CIEIUATIBHOCTSM, HE CBSI3aHHBIM C MPUKJIATHBIM
HCMOJIb30BAaHUEM MATEeMAaTUKUA. BHYTpHY 3TOr0 ypOBHS BBIACSAIOTCS JIBE Pa3IMUYHbIC
MIPOTPAMMBI: KOMHEHCUPYIowas 6a308as U OCHOBHAsL 0A308a31.

Komnencupytomas 6azoBas rnporpamma CoA€pKUT pacCIIMPEHHbIA OJI0K MOBTOPEHUS U
MpeaAHa3HaYeHa JJisl TeX, KTO MO Pa3IMYHbIM IPUYMHAM [IOCJI€ OKOHYAHUSI OCHOBHOM LIKOJIbI



HE UMEET JJOCTATOYHOMN MOJIMOTOBKH ISl YCIICIITHOTO OCBOCHUS Pa3eiioB aJireOphbl M HavYall
MaTEeMaTHYECKOTO aHaJIN3a, TCOMETPHUH, CTATHCTUKH U TEOPUH BEPOSTHOCTEH 110 TIporpaMmme
cpenHeii (ToJIHO#) 001Ie00pa30BaTEILHOM MTKOJIBL.

[Iporpamma no maremMaTrke Ha 6a30BOM YPOBHE Npe/IHa3HAuYEHA JJIsl O0OyYaArOIINXCs CpeaHei
IITKOJTBI, HE UCTIBITBIBABIIINX CEPhE3HBIX 3aTPYMHCHUM HA MIPEABIAYIIETO YPOBHS O0yUCHUS.

OOyuaromuecs, OCyIIECTBISIONIE 00y4deHrne Ha 6a30BOM YPOBHE, JTIOJDKHBI OCBOUTH 00IIHE
MaTeMaTUYeCKHe YMEHUS, HEOOXOMMbIC TS )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C
TEM OHH TIOJTyYar0T BO3MOXXHOCTh U3YUUTh MIPEAMET IITy0Ke, C TEM YTOOBI B TaJIbHEHUIIIEM
MPU HEOOXOMMOCTH M3ydaTh MATEMATHKY JIJIs1 TPO(ECCHOHATLHOTO TPUMEHEHHUS.

[Tpu u3yyeHnn MaTeMaTHUKU Ha YTITyOJIEHHOM YpOHE MPEABABIAIOTCA TpeOOBaHUS,
COOTBETCTBYIOILIME HAIIPABIECHUIO «MaTEMaTUKa JIJIsl IPO(ECCHOHATBHON 1€ATETbHOCTIY;
BMECTE C TEM BBIITYCKHUK IOTy4aeT BO3MOKHOCTh U3yUUTh MaTEMATUKy Ha ropas3zio Oosee
BBICOKOM YpPOBHE, YTO co3AacT (QyHAAMEHT AJIs JaJIbHEHIIIET0 CEPhE3HOT0 U3yUEHUs
MaTeMaTUKU B BY3€.

[IpumMepHbIE TPOrpaMMbl COJEPKAT CPABHUTEIBHO HOBBIN JIs1 POCCHUIICKON HIKOJIbI pa3Ae
«BeposTHOCTB U cTaTuCcTHKa». K 3TOMY pa3fieny OTHOCATCS TaKKE CBEJCHUS U3 JIOTHUKH,
KOMOWHATOPUKHU ¥ TEOPUU TpadoB, 3HAYUTEIHHO BAPbUPYIOIIUECS B 3aBUCUMOCTH OT THIIA
MIPOTPaMMBL.

Bo Bcex nmpumepHbIX porpaMmax 00JbII0€ BHUMAHUE YAEIAETCS IPAKTHKO-
OpUEHTUPOBAHHBIM 3aa4aM. OHa U3 OCHOBHBIX LI€JIEi, KOTOPYIO pa3padOTUYMKU CTABUIIN
nepea co0oii, — co34aTh MPUMEPHBIE POTPAMMBI, IJI€ €CTh MECTO MPUMEHEHHUIO
MaTeMaTUYECKUX 3HAHUM B )KU3HU.

[Ipu n3ydyeHnn MaTeMaTUKy OOJIbIIIOE BHUMAHUE YIEISETC PA3BUTHIO KOMMYHUKATHBHBIX
yMeHu# (GopMynHpoBaTh, apryMEHTUPOBATh U KPUTUKOBATH), (POPMUPOBAHUIO OCHOB
JIOTUYECKOTO MBIIIEHUS B YaCTU TPOBEPKU UCTUHHOCTHU U JIOKHOCTH YTBEPKACHUIA,
MOCTPOEHUSI IPUMEPOB U KOHTPIIPUMEPOB, LIEMTOYEK YTBEPKACHUH, POPMYIUPOBKU
OTpHUILIAHM, a TaKKe HEOOXOIMMBIX U IOCTATOUYHBIX YCIIOBUH. B 3aBUCHMOCTH OT ypOBHS
IIpOrpaMMbl OOJIbLIE UITM MEHbILIE BHUMAHUS YJEISIETCS] YMEHUIO padoTaTh MO aJrOpUTMY,
METO/aM MOKCKa AJITOPUTMA U ONPEEIECHUIO IPAHMIL] IPUMEHUMOCTH aITOPUTMOB.
TpeboBanus, chopmynupoBaHHbie B paznene «I'eomeTpus», B O0JIbIIEH CTEIEHH OTHOCSITCS
K Pa3BUTHIO TPOCTPAHCTBEHHBIX MPEJCTaBICHUIN U rpad)uueCKUX METO/I0B, YEM K
(opMaIbHOMY OIHMCAHUIO CTEPEOMETPUUECKHUX (DAKTOB.

Bba3oBLIii YPOBEHL

KomneHncupymomias 6a3oBasi mporpamma

Aaredpa u Hayaj1a MATEeMATHYECKOT0 AaHAJIN3a



HatypanbsHbie uncina, 3anmmch, pa3psaHble ciiaraeMele, apudmerndeckue aeicteus. Yncna u
JeCATUYHAS CUCTeMa cunclieHns. HaTtypanbHble uncia, 1eTMMOCTh, TPU3HAKA JIETUMOCTH Ha
2,3,4,5,9, 10. Paznoxxenue uncna Ha MaoxuTenn. Ocratku. Pemenne apupmeTnaecknx
3aJ1a4 MPAKTUIECKOTO COJICP KaHUSI.

[esbie uncna. MoayJib 4ncia U €ro CBOMCTBA.

Yactu u nomm. pobu u nerictBust ¢ apodsmu. OKpyriieHne, npudmnkenue. Pemenue
MPAKTUYECKUX 33724 HA MPUKUJIKY U OLICHKY.

IIpouenTsl. Pemenue 3a1a4 NpakTHUECKOTO COAEP/KaHNs Ha YaCTH U IMPOLEHThl. CTEeNeHs C
HaTypaJbHBIM U LIEeJIbIM NoKa3zareneM. CBolicTBa creneHeid. CTaHIapTHBIN BUJ YUCA.

AJ'II‘C6paI/ILIGCKI/I€ BBIPAKCHU . 3HaueHue aJIF€6paI/ILIeCKOFO BBIPAKCHH.

KBampatusiit kopenb. M300pakeHue unciia Ha yuciioBoi npsiMoi. [IpubamkenHoe 3HaueHue
MppalMOHAIBHBIX YUCEIL.

Tousmue mroeounena. Paznoscenue mnozounena na muodxcumenu, Y paBHeHHE, KOPEHb
ypaBHeHUs. JInHEWHbIE, KBaJIpaTHBIC YPABHEHUS U CUCTEMBI JIMHEWHBIX YpaBHEHUH.

Pemenue HpOCTCﬁIHPIX 3aJa4 Ha IBHJKCHUC, COBMCCTHYIO pa60Ty, IIPOLCHTHEI. YucnoBbie
HCPAaBCHCTBA U UX CBoOMCTBA. JIMHEHHBIC HCPAaBCHCTBA C OI[HOﬁ HGpGMGHHOﬁ H NX CUCTCMBI.
Yucnosbie IIPOMCIKYTKH. O6’b€,[[I/IHeHI/I€ H IICPCCCUCHUC ITPOMCIKYTKOB.

3aBUCUMOCTH BEIMYUH, (DYHKIIHS, ApTYMEHT U 3Ha4€HHUE, OCHOBHBIE CBOMCTBA (DYHKITUH.
I'padux bynkumu. Jluneitnas dyuakuus. Ee rpaduk. YTmoBoit kod3gdUiueHT npsamoil.

Keaopamuunas pynxyus. I'paghux u ceoiicmea xeaopamuuroii pyuxyuu. epapux @ynxyuu

y=vX. I'paghux gpynxyuu yzg.

Hymu gyHkimm, npomMexyTKH 3HaKOTIOCTOSTHCTBA, MOHOTOHHOCTD (BO3pacTaHUE WU
yOBIBaHME) HAa YUCJIOBOM MpoMekyTke. Hanbosbiiiee 1 HauMeHsbliee 3HaueHue (QyHKIINM.
[lepuonnueckrie PyHKIIMU U HAUMEHBIITUHN TIEPUOI.

I'panycHas mepa yria. Tpuronomerpudeckas oKpy>kKHOCTh. Onpeie/IeHre CHHyca, KOCHUHYCa,
TaHTeHCa MPOU3BOILHOTO yrila. OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKIACCTBO. 3HAUCHUS
TpuroHomeTpudeckux Gynkiuii s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpueonomempuueckux pynkyuii y =cosx,y =sinx,y = tgx.

Pemenne npocTeNnxX TPUrOHOMETPUUECKUX YPABHEHUH C IIOMOIIBI0 TPUTOHOMETPUYECKOMN
OKPYXHOCTH.

Ionsamue cmenenu ¢ oelicmsumenvubvim nokazamenem. IIpocteiinime nokasareabHbIe
ypaBHEHUs U HepaBeHCTBA. [lokazaTenbHast QyHKIUS U ee Tpaduk.

Jlorapudm gmcia, ocHoBHBIE cBOMcTBA Jorapudma. [lecstuunsiii sorapudm. [Ipocreiinme
norapudMHUUYECKre ypaBHEHUS U HepaBeHCcTBa. Jlorapudmuyeckast GyHKIus U ee Tpaduk.



[Tonsitue crenenHoit pynkuuu u ee rpaduk. [Ipocreiimme nppanroHaibHbIe YpaBHEHHUS.

Kacarenbnas k rpaduky @yukiuu. [lonstre npon3BogHON PYHKIIMU B TOUKE KaK TAaHT€HC
yTila HaKJIOHa KacaTelbHOU. ['eomeTpruiecKkuii 1 GU3NIEeCKU CMBICIT TPOU3BOTHOM.
IIpouzsoonvie mHo20ueHO8.

Touku skcTpeMyMma (MakCUMyMa U MUHUMYMa). Mcciedosanue siemMeHmapHuix yHKYull Ha
MOYKU IKCMPEMYMA C NOMOUbIO Npou3800HouU. Haensaonas unmepnpemayus.

Tonsamue nepsoodpasnoul yuxyuu. Qusuueckuti cmvici nepgooodpasznou. Ilonsmue 006
uHmezpae Kax niowaou noo epagpuxom GyHKyuu.

I'eomeTpus

durypsl Ha IIIOCKOCTH U B MTpocTpaHcTBe. JmrHa 1 miomass. [lepumeTphl U muromanm
buryp.

[TapannenbHOCTh M NEPIEHANKYIIAPHOCTD MPSIMBIX U INTIOCKOCTEM.

TpeyronsHUKU. BAIIBI TPEYTONBHUKOB: OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE, IPSIMOYTOJIBHBIE.
Karer npotus yrna B 30 rpagycoB. BHEHN yroy TpeyroJbHHKA.

buccekrpuca, Mmeauana u BBICOTA TPEYTOIbHUKA. PABEHCTBO TPEYTOJIbHUKOB.
Pemenue 3aiay Ha kieT4aTtoi Oymare.

PaBHOOEIpEHHBIN TPEYTOIBHUK, PABHOCTOPOHHUHN TpeyroiibHUK. CBOMCTBA
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

CooTHOIIEHUSI MEKTy CTOPOHAMH M YIJIaMU B PSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue PyHKIIUN YTIIOB B MPSAMOYTOJIHLHOM TpeyroibHuKe. Teopema
[Mudaropa. [IpumeHneHne TeopeM CUHYCOB U KOCUHYCOB.

YeThIpeXyrodbHUKH: MapajuieiorpaMM, poMO, IPSIMOYTOJIbHUK, KBAJpaT, Tpanerus u ux
cBoricTBa. CpeaHsisl IMHUS TPEYTOJIbHUKA U TPATICIIUH.

Buinyknvie u nesvinyxivie ¢hueypul. Ilepumerp MHOrOyronpHuKa. [IpaBuiabHbIN
MHOTOYTOJIbHUK.

VYTII1bl Ha INIOCKOCTH U B IPOCTPAHCTBE. BepTUKAIbHbBIE U CMEKHBIE YTJIBI.
CyMMa BHYTPEHHHUX YTJIOB TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA.
CooTHo1IEHUS B KBAIpaTe€ U PABHOCTOPOHHEM TPEYTOJIbHUKE.
JlnaroHany MHOTOYTOJIbHUKA.

[Tono6HbIE TPEYTONBHUKH B MPOCTEUIINX CIIydasiX.

dopMyItbl TUIOMAAN MPAMOYTOJIBLHUKA, TPEYTOJIbHUKA, pOMOa, TPaIelru.



OxpyxHOCTb U KpyT. Pannyc u nnamerp. JyInHa OKpy>KHOCTHU U IIOWIAAb Kpyra. Yucno .
BrnimcanHBIN yroJ1, B 4aCTHOCTH yroJl, onuparomuica Ha nuamerp. KacarenbHas k
OKPY’KHOCTH U €€ CBOMCTBO.

Ky6. CooTHomienus B kyoe.

Terpasap, MpaBUIIbHBINA TETPASIP.

[IpaBuibHas nupamuaa u npusMma. [Ipsamas npusma.

H300pasicenue HeKkOmMopvIX MHO202PAHHUKOB HA NAOCKOCHU.

[IpsimoyronbHbli napannenenunen. Teopema Ilugacopa 6 npocmpancmee.

3ajaun Ha BBIYMCIIEHUE PACCTOSIHUI B IPOCTPAHCTBE C MOMOLILI0 Teopembl [Tudaropa.
Pazeepmka npamoyeonvrnozo napannenrenuneoa.

Konyc, mununmp, map u cdepa.

IIpoexyuu gucyp na nnockocms. U3zobpasicenue yununopa, KoHyca u cghepvl Ha ni0CKOCMU.

Tousmue 06 obvemax men. Vicnoabp3oBaHue AJI1 pCIICHUS 3aaa9 Ha HAXOXKICHHC
IrCOMCTPHUUCCKHX BCIMINH (1)OpMYJI oO0Bema IIPpU3MBbl, TWIKXHAPA, IINPpAaMHAbI, KOHYCa, I1apa.

Ilonsamue o nodobuu na nrockocmu u 6 npocmparcmee. OTHOIIEHUE TUIOIIALEH U 00BEMOB
MoA00HBIX (uUryp.

BeposiTHOCTB M cTaTHCTHKA. JIOTHKAa 1 KOMOMHATOPHUKA

Jloruka. BepHble 1 HeBepHbIe yTBepkaeHUs. Cnenctrue. Konmpnpumep.
Mmnoorcecmso. Ilepebop BapuaHTOB.

Tabnuupl. CTon04aThie U KPYTrOBbIE IUarpaMMBbI.

Yucnoseie HaObopbl. CpegHee apupmeTuieckoe, MeInana, HanooJIblIee 1 HauMEHbBIIIEe
3Ha4YeHUs. [Ipumepbi USMEHUUBLIX BETUUUH.

YactoTra u BeposSITHOCTh coObITUA. CitydaiiHblil BEIOOP. BhIuncieHrne BeposiTHOCTEN COOBITUI
B ONBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Heszasucumoie cobvimus. @OPMJ/]ZCZ CJIOJNCEHUA GepOﬂMHOCmeﬁ.

Ilpumepwr cryuaiineix éenuyun. Pasnomepnoe pacnpedenenue. llpumepol HopmanrbHo20
pacnpeodenenus 6 npupooe. llonamue o 3akone 6OILUIUX YUCE]L.

OcHoBHas 0a3oBas nporpaMmma



AJireOpa ¥ HaYaJIa aHAIM3A

[ToBTOpenue. Pemienne 3a1ad ¢ UCMOIL30BAHUEM CBOMCTB YMCET U CUCTEM CUMCIICHUS,
NEJIIMMOCTH, JOJIEW U YaCTEU, MPOLIEHTOB, MOAyJIEH uncell. Pemenue 3amay ¢
MCIIOJIb30BaHUEM CBOMCTB CTENEHEH 1 KOPHEH, MHOTOUJICHOB, MTPe00pa30BaHU
MHOTOYJICHOB U JIPOOHO-PAIlMOHATIBHBIX BBIPAXKEHUM.

Pemenue 3ama4 ¢ nCnonb30BaHUEM TPaAyCHOM MeEpHI yriia. Moaysb 4KCiIa U €ro CBOMCTBA.

Pemenue 3aa4 Ha JBUKEHHE U COBMECTHYIO Pa0OTYy C IOMOILBIO JIMHEHHBIX U KBaJAPATHBIX
YPaBHEHUU U UX CUCTEM. PellieHne 3a1a4 ¢ MOMOILBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOM EPEMEHHOM, C TPUMEHEHUEM U300PAKEHHSI UUCTIOBBIX IPOMEKYTKOB.

Pemienue 3a1a4 ¢ MCONb30BaHUEM YUCIIOBBIX (DYHKIIHIA U uX TpadukoB. Mcmonb3oBanue
CBOMCTB U Ipa)KOB JTUHEHHBIX U KBaJAPATHUHBIX (QYHKIUI, 0OpaTHON
IPOTIOpLUHOHAIbHOCTH 1 GyHKImK Y = /X . [paduueckoe peleHne ypaBHeHuil 1

HCPAaBCHCTB.

Tpuronomerpuyeckas OKpy>KHOCTb, paduanras mepa yeara. CuHyc, KOCUHYC, TAHT€HC,
KOmMaHaeHc MPOU3BOJIHHOTO yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO U CIICJICTBUS
13 Hero. 3HaueHUs TpuroHoMeTprudeckux Gyakumi 11 yrimos 0°, 30°, 45°, 60°, 90°, 180°,
270°. (0, g %g g pan). Dopmynsl croNHCeHUss MPULOHOMEMPULECKUX DYHKYUL, Gopmyibl

npueeoenusi, hopmyibl 080UHO20 AP2YyMeHMA..

Hynu pyHkimu, npomMexyTKH 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbounbiiiee u
HauMeHblee 3HaueHue Gyukuun. [lepnoanueckue pyHkimu. YeTHOCTh M HEUETHOCTh
bysakuuit. CrnoowcHvle ynkyuu.

Tpuronomerpruueckne PyHKIIUU Y =COSX, Y =sinX, Yy =tgx. @ynxyusa y = ctgx . CBONCTBa

U TpavKu TPUTOHOMETPUYECKUX (DYHKILIUM.

ApPKKOCHUHYC, apKCHUHYC, apKTaHT€HC Yucia. Apkkomaneenc yucaa. llpocreiiiine
TPUTOHOMETPUYECKUE YpaBHEHUS. PellleHre TpUroHoMeTpuYeCKUX ypaBHEHUIA.

Obpamuvie mpucoHomempuyeckue QyHKyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpuecoHOMempuyecKux HepageHcms.

Crenensb ¢ JeHCTBUTENBHBIM TIOKa3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiiue
MOKa3aTeNIbHbIC YPaBHEHUS M HepaBeHCTBA. [loka3zarenbHas GyHKIHS U €€ CBOWCTBA U

rpaduk.

Jlorapudwm yucna, cBoricta norapudma. Jlecsatuunsiii sorapudm. Yucno e.
Hamypanvnouii nocapugm. IlpeodpazoBanuie 10rapuMUUECKIX BbIPAKEHHI.
Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuueckas QyHKIMS U €€ CBOMCTBA U

rpaduk.

CrenenHast QyHKIus u ee cBoiicTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.



Memoo unmepeanog 01s peuienusi HepaeeHCcma.

Ilpeobpazosanus epaghuxos hyukyuil: cosue 800716 KOOPOUHAMHBIX OCell,
pacmsiceHue u cocamue, OmpaddceHue OMmHOCUMeENbHO KoopouHamuwix oceu. I paguueckue
MemoObl peulenus ypasHeHull u HepageHcma. Peuwenue ypasHenuii u Hepagencms,
CO0epIAHCAUUX NePEMEHHYIO NOO 3HAKOM MOOYJIA.

Cucmemvl NOKA3AMENbHBIX, JI02APUDMUYECKUX U UPPAYUOHATILHBIX YPABHEHUI.
Cucmemvl NOKA3aMeNbHBIX, 102aPUDMUYECKUX HEPABEHCMS.

Bzaumno oopamuvsie pynxyuu. I paguxu e3aumno obpamusvlx hyHKyuil.
Ypasnenus, cucmemvl ypaguenuti c napamempom.

[TpousBoanas ¢pynkuuu B Touke. KacarensHas k rpaduky dynkuuu. ['eomerpuyeckuii
U (U3NYECKU CMBICI MPOU3BOAHOMN. [Ipon3BoIHEIE AIeMeHTapHBIX GYHKIMN. [Ipasuna
ougppepenyuposanusl.

Bmopas npouszeoonas, ee ceomempuyeckuil u QpusuyecKuil CMulCi.

[TonsiTue 0 HenpepbIBHBIX QYyHKIUAX. TOUKH 3KCTpeMyMa (MaKCUMyMa U MUHUMYMa).
HccnenoBanue 37eMEHTapHBIX (PYHKIMHM HAa TOUYKU SKCTpEMyMa, HAauOOJIblIIee U HAaUMEHBIIIEE
3HaY€HHE C MOMOUIbIO IPOU3BOAHOU. [locmpoenue epaguxos hynkyuil ¢ nomowbio
npouseoousix. llpumenenue npou3eo0HoU NPU peuleHuu 3a0ay.

[lepBooOpasHnas. Ilepsoobpaznvie snemenmapHulx yHxyuil. Ilnowads KpusoIUHeHOU
mpaneyuu. Popmyna Heromona-Jleiionuya. Onpeodenennulii unmezpal. Boiuucnenue
naowjaoel nIoCKux ueyp u 06vemos mes 8paujeHus. ¢ NOMOUbIO UHMeSPad.

I'eomerpus

[ToBTOpenue. Pemenue 3a1au ¢ MpuMEHEHUEM CBOMCTB (DUTYyp Ha TJIOCKOCTH. 3a/lauu Ha
JI0KA3aTENBCTBO U OCTPOEHNE KOHTPIIPUMEPOB. Mcnoib30BaHre B 3a1a4ax MPOCTEUIINX
JIOTMYECKUX TpaBwil. Pemenne 3a1ad ¢ UCMOIb30BAHUEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHONICHHI B MPSAMOYTOJIBHBIX TPEYTOJbHUKAX, (PAKTOB, CBA3AHHBIX C
YEeThIPEXYToJIbHUKaMU. Perienne 3a1a4 ¢ uCroib30BaHueM (DaKToB, CBI3AHHBIX C
OKpYXHOCTsIMU. Perienne 3a1a4 Ha U3MEPEHNS Ha IIOCKOCTH, BBIYUCIIEHUE JIIMH U
riowmaneil. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHam.

Harmsinaas crepeomerpusi. durypbl u ux nzodpaxkenus (Ky0, mupamuia, mpu3Ma).
OcHnognoble nousmus cmepeomempuu u ux ceovicmea. CedeHus Kyoa u TeTpaszpa.

Touka, npsiMasi ¥ IIIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.
B3auMHOe pacnosoxkeHue npsMbIX U IJI0CKOCTER B MpOoCTpaHcTBe. [lapaenbHOCTD



NPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe. M300pakeHne mpoCcTeHIuX MpOCTPaHCTBEHHBIX
¢buryp Ha MIOCKOCTH.

Paccrosinusg mexay purypamu B pOCTPaHCTBE.
Vbl B ipoctpaHcTBe. [lepneHauKyasspHOCTh NPSIMBIX U INIOCKOCTEH.

[Ipoekuus purypsl Ha MIOCKOCTh. [IpU3HaKK MEPIEHIUKYISIPHOCTH MPSMBIX U MJIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex nepreHIuKyIspax.

Mpmuororpannuku. [lapannenenunen. CBoiicTBa NpMOYTOIBHOTO MapajuielenuIie/a.
Teopema I[ludaropa B npoctpanctse. [Ipusma u nupamua. [paBunbHas nupamuaa u
npaBuibHas npusMa. [psimas nupamuaa. D1eMEeHThl TPU3MbI U TUPAMU/IBI.

Tena BpaieHus: TUIUHAP, KOHYC, cepa u map. OCHOBHbBIE CBOMCTBA MPSIMOTO
KpPYroBOTO HMWJIMH/PA, IPSIMOTO KPYroBoro koHyca. M3o0paxkeHue Ten BpalieHus Ha
IIJIOCKOCTH.

IIpeocmasnenue 06 yceweHHOM KOHYCe, CedeHusi KOHYca (napaiiesibHoe 0CHOBAHUIO U
npoxoosiuee uepe3 Bepuilluty), ceyeruss YUIUHOpa (napaiiesibHo u nepneHOUK)IsapHo 0ClU),
ceuenusi wapa. Pazeepmra yununopa u konyca.

IIpocmertiuiue kombUHayUU MHO202PAHHUKOS U el 8PAUYeHUs MedHCO) COOOU.
Boruucrienue 351eMeHTOB IPOCTPaHCTBEHHBIX uryp (pedpa, 1MaroHaiu, yrisl).

[To1maap MTOBEPXHOCTH MPABMIIBHON MUPaMUIbI U IPsIMOil pu3mbl. [1nommans
MMOBEPXHOCTH MPSAMOI0 KPYroBOTrO LHHWJIMH/IPA, IPSIMOTO KPYrOBOTO KOHYCA U IIapa.

[Tonsitue 06 o6beme. OOBEM MUPAMUIBI M KOHYCA, TPU3MBI U IIHIIUHpa. O0beM
mapa.

Ilooo6nbie mena 6 npocmpancmee. COOTHOIICHUS MEXKAY TIOIIAASIMU TOBEPXHOCTEH
1 00beMaMU ITOJOOHBIX TEI.

Heuoicenus 6 npocmpancmee: napaniieibHulil NePeHOC, YeHMPALbHASL CUMMEMpPUsl,
cumMmempusi OmrocumenvHo niockocmu, nosopom. Ceovicmea osudicenuil. Ilpumenenue
0BUIICEHUL NPU PeUleHUU 3a0ay.

BekTopb! 1 koopAnHATHI B MpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha
YHCJIO, YTOJI MKy BekTopamu. KosmmHeapHbie U KOMITIaHApHBIE BEKTOPBI. CKaisapHoe
npouseedenue gekmopos. Teopema o pasnodiceHuu 6eKmopa no mpem HeKOMIJIaAHaAPHbIM
gexmopam. CranapHoe npoussedenue 6eKmopos 6 Koopournamax. lIpumenenue gekmopos
npu peuweHuy 3a0ay Ha HaxodcoeHue paccmosHutl, OJIUuH, niowaoel u 06vemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypagnernue cghepvl 6 npocmpancmee.
Dopmyna 0ns 8bIYUCTIEHUS PACCMOSHUSL MENCOY MOYKAMU 8 NPOCMPAHCIEE.

BepositTHOCTh U cTaTucTHKA. PaboTa ¢ JaHHBIMHU



[ToBTOpenue. Pemenne 3anay Ha TabIMYHOE U TpadUIECKOE MPEICTABICHUE JaHHBIX.
Hcnonp30BaHne CBOMCTB U XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEAHUX, HAUOOIBIIIETO U
HAaUMEHBIIIETO 3HAUEHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomol u
geposimHocmu coobimuil. Buluucnenue eeposmuocmeti 6 onblmax ¢ pagHOB03MONCHbIMU
nemMenmapubiMu ucxooamu. Pewenue 3aoau ¢ npumeneHuem komounamopuxu. Pewenue
3a0ay Ha BbIYUCTIEHUE BEPOSAMHOCTEU HEe3ABUCUMBIX COObIMUL, NPUMEHEHUEe POopMYbl
codiceHus gepoamuocmel. Pewenue 3a0ay ¢ npumenenuem ouazpamm Jilnepa, oepesa
seposamuocmetl, popmynvt bepuynnu.

Yenosnas eeposimmocme. Ilpasuno ymmnoosrcenus eeposmuocmeni. Qopmyna noanou
8EpPOSMHOCTIU.

ﬂuCern’lele C]lyltal/?Hble 6elUYUHDbI upacnpedeﬂeﬂuﬂ. Heszasucumolie Cﬂy’{aﬁHble 6EJIUYUHDL.
Pacnpedeﬂeﬂue CYMMbl U npous*eedeﬂuﬂ He3a68UCUMDBIX CJZ_)/llCIIZHle 6EJITUYUH.

Mamemamuueckoe oxcuoanue u oucnepcusi Ciyyaunou eeauyunsl. Mamemamuueckoe
0dfCUOaHUe U OUCNEPCUSL CYMMbL CLYUAUHbIX eudun. I eomempuueckoe pacnpeoenenue.
bunomuanvrnoe pacnpedenenue u e2o ceovicmaa.

Henpepuiguvie ciyuaiinvie senuuunsl. Ilowsmue o niomuocmu seposimuocmu. Pasnomeproe
pacnpeoeetue.

Ilokazamenvroe pacnpedeneHue, e2o napamempeol.

Tousmue o nopmanvHom pacnpeodenenuu. [lapamempol HOpMaAILHO2O paAcnpeOeieHUs.
Ipumepwi cryuatinvix 8enuUyUH, NOOYUHEHHBIX HOPMATIbHOMY 3AKOH) (NOZPEUHOCb
u3Mepenuti, pocm 4elo8eKa,).

Hepasencmeo Yeowviuesa. Teopema bepuynnu. 3axon borvuiux uucen. Bolbopounwiii memoo
usmepeHus eepoamuocmeti. Pone 3akona 6onvuiux uucen 6 Hayke, npupooe u obwecmae.



