


HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mnpeamera «MaremaTtuka: aiarebpa M Hadala MaTeMaTHYECKOrO aHalu3a,
reomeTpus» (0a30BbBId ypoBEHB) 00s3aTeNbHON MpeaMeTHO obmactu «MaremaTnka U WHPOPMATHUKA»
U cpelHero odmiero oopazoBaHus pa3paboTaHa Ha OCHOBE OCHOBHOW 0Opa30BaTEIbHOM MPOTPAMMBI
cpeanero obmero obpazosanus 'bOY lllebeknnckas rumHazus-uHTepHar. C ydérom uHDOpMaIMOHHO-
Meroaudyeckux wmatepuanioB: MMII «O mnpenomgaBanuu MaTteMaTuKd B 00II€00pa30BaTEIbHBIX
yupexaeHusx benropoackoit o6mactuy.

[IpuHUMNHAJBHBIM  OTJIHYMEM  pe3yJbTAaTOB 0a30BOr0 YpPOBHS OT pe3yJbTaToB
yriy0JIeHHOTr 0 YPOBHA SIBJISIETCS UX 1eJieBasi HAaPaBJIeHHOCTb.

Pe3yabTaThl 6230BOro yYpOBHSI OPUEHTHPOBAHBI Ha OOMIyI0 (YHKIMOHAJIBHYIO TPaMOTHOCTB,
MOJIyY€HUE KOMIIETEHTHOCTEH JIsl TOBCEAHEBHOM KM3HU M O0IIEro pa3BUTHs. JTa IPyINa pe3yabTaTOB
npeanoJjaraer:
— TMOHMMAaHHE NPEIMETa, KIIOUEBBIX BOMPOCOB U OCHOBHBIX COCTaBIISIOIIUX 3JEMEHTOB H3ydaeMou
IpeIMeTHON 005acTH, 4YTO oOOecreurMBaeTcs He 3a CYeT 3ayuyMBaHMs OIpeAeieHUM W TpaBui, a
MOCPE/ICTBOM MOJCIHPOBAHNS M TIOCTAHOBKM IPOOJEMHBIX BOIPOCOB KYJIBTYPHI, XapakTEPHBIX IS
JTAHHOM TpeIMETHOM 00IacTH;
— yYMEHME pellaTb OCHOBHBIE MpPAaKTHUECKHUE 33/1ayM, XapaKTEpHbIE Ul HCIOJb30BAaHUS METOJIOB U
WHCTPYMEHTAPHS TAaHHOH MpeIMETHOH 001acTu;
— OCO3HAHHE PAMOK M3y4aeMOW MpeIMETHOW 00JacTH, OrpaHUYEHHOCTH METOJOB M HWHCTPYMEHTOB,
TUTTUYHBIX CBSI3€H ¢ HEKOTOPBIMU IPYTHMHU OOJIACTSIMH 3HAHUSI.

Ilnanupyemblie pe3yabtarbl  ocBOeHuss QOIl  (MYHOCTHBIE, MeTanpeaMeTHbIe U

npeaMeTHbIe) HA YPOBHe cpelHero ooOuero oodpasoBanuss «Maremarnmka: ajredépa M Hayaja
MATeMaTH4YeCKOIr0 aHAJIN3a, TeOMeTPHsD)
1. JInuHOCTHBIE Pe3yJbTAThI:

OpHUEHTAIMs 00YyJaIOIIUXCsl Ha pealn3aliio MO3UTUBHBIX KU3HEHHBIX MMEPCHEKTUB, HHUIIUATUBHOCTb,
KpEaTUBHOCTb, TOTOBHOCTh U CMOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENICHUI0, CIOCOOHOCTh CTaBHUTh
LEJIH U CTPOUTH KM3HEHHBIE TJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS K CAMOPA3BUTHIO M CaMOBOCIUTAaHUIO B COOTBETCTBUU C
00IL1e4eI0BeUeCKUMHU [IEHHOCTAMH U UeajJaMy IPakJaHCKOro OOIIeCTBa;

HPABCTBEHHOE CO3HAHME M I[IOBEJACHHE Ha OCHOBE YCBOEHHUs OOIICYETIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHMSI W TIOBEJCHHUS B IMOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U CHOCOOHOCTH BECTH
IUaioT C JPYrUMH JIIOJbMH, JOCTUTaTh B HEM B3aWMOIIOHHMMAHUS, HAaXOIUTh OOIIKEe Ielu WU
COTPYIHHYATH JJIs UX JTOCTUXKEHUS;

MPUHATHE TYMAaHUCTHUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U J0OpOKeIaTeNbHOe
OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

pa3BUTHE KOMIETEHIIMN COTPYIHUYECTBA CO CBEPCTHUKAMHM, AETbMU MIIJIIIETO BO3PACTa, B3POCIBIMU
B 00pazoBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeI0BATENLCKOM, MPOSKTHOW U APYrUX BUAAX
JeSITeIbHOCTH.

MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BJIaJICHHE JOCTOBEPHOU MH(OpMAIIHE O TepeIoBbIX
JOCTH>KEHHSIX M OTKPBITUSAX MUPOBOW U OT€YECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX
00 ycTpoiicTBe MUpa 1 OOIIECTBA;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIe caMOOOPa30BaHMIO, HA MPOTSHKEHUU BCed
KU3HU; CO3HATEIbHOE OTHOIIEHHWE K HEeMpephlBHOMY O0Opa30BaHUIO Kak YCJIOBHIO YCIEIIHOMN
npodeccnoHaNbHOM 1 00IIECTBEHHON AeSITENFHOCTH;

OCO3HAHHBIN BBIOOP Oymymieil mpodeccuu Kak MyTh M CIIOCO0 peann3anuy COOCTBEHHBIX KU3HEHHBIX
TJTAHOB;

TOTOBHOCTh OOYYaIOIIUXCS K TPYAOBOW MpodecCHOHANbHOW AeATeIhHOCTH KaK K BO3MOKHOCTH
y4acTHs B PEIICHUU JINYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATBLHBIX POOIIEM;

MOTPEeOHOCTh TPYIAWTHCS, YBOXKEHUE K TPyAy U JIOAIM TpyHda, TPYAOBBIM JTOCTHKCHHSIM,
JT00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BHUIaM TPYAOBOM JEATEIbHOCTH;



TOTOBHOCTH K CAMOOOCITY>)KHUBaHUIO, BKJIIOUasi 00y4YEeHHE U BBHITIOJHEHUE TOMALTHUX 005 3aHHOCTEH.
¢du3nveckoe, IMOIMOHAIBHO-TICUXOJOTHYECKOE, COIMAIbHOE OJIaronoaydrne 0OydaromuXcsl B JKU3HU
o0pa3oBaTeNIbHONW OpPraHMU3aLUH, OIIYLIICHHE NETbMHU OE30MacCHOCTH M IICUXOJIOTUYECKOTO KOoMQopTa,
nH(POPMAIIMOHHOM 0€301acHOCTH.
2. MeranpeaMeTHbIE pe3yJabTaThl
MertanpeaqMeTHbIe pPe3yJabTaThl OCBOEHHS OCHOBHOM 00pa30BaTeiIbHON MpOrpaMMbl HpeACTaBJIEHbI
TpeMsl TPYNNaMH YHUBEPCAJbHBIX YueOHbIX aeiicTuii (YY):

2.1 PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUSA

BoinyckHUK HayunTCs:

CaMOCTOSITEJIBHO ONpENeNsITh LEIH, 3aJaBaTh MapaMeTpbl M KPUTEPUU, MO KOTOPHIM MOXHO
ONPEENUTh, UTO LIEIb JJOCTUTHYTA;

OILICHMBATh BO3MOXHbBIE MTOCIEACTBHS JTOCTHKEHUS [TOCTABJICHHOM 11€JU B JESITEIbHOCTH, COOCTBEHHOU
KU3HU U )KU3HU OKPYXKAIOIIHNX JII0/IeH, OCHOBBIBAsCH HA COOOPaXKEHUSIX 3TUKH M MOPAJIH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 337a4d B 0Opa30BaTENbHOM NEATEIBHOCTH M >KU3HEHHBIX
CUTYaIUsIX;

OLICHMBATh PECYpChl, B TOM YHUCIIE BpEMS U JIpyrue HeMaTepualIbHbIE Pecypchl, HEOOXOAUMbIE IS
JOCTUKEHUSI TIOCTAaBICHHOM 11eJIN;

BBIOMpATh MyTh JOCTM)KEHMS LEIH, IJIAHUPOBAaTh peEIIeHWE MOCTaBIEHHBIX 3a7ay, ONTUMU3UPYS
MaTepHuaJbHbIe U HEMaTepualbHbIE 3aTPAThI;

OpraHu30BbIBaTh 3()()EKTUBHBIA MOUCK PECypcoOB, HEOOXOAMMBIX ISl JOCTHKEHHs] MOCTaBICHHOU
LEIH;

COTIOCTABJIATH MOJTYYEHHBIN pe3yNnbTaT AeATEeIbHOCTU C IOCTABIICHHON 3apaHee LEJbIO.

2.2 Tlo3HaBaTe/ibHbIE YHHBEPCAJIbHbIEC YUeOHbIE 1eliCTBHS
BbIMyCKHUK HAYYUTCS:

MCKaTh U HaXOJUTh 0000IEHHbIE CTIOCOOBI PEIICHHUS 3a/1a4, B TOM YHCJE, OCYIIECTBISATh Pa3BEPHYTHIM
MH(POPMAITMOHHBIN TIOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (yueOHBIC M TIO3HABATEILHBIC) 3a/1a4H;

KPUTHYECKH OIICHUBATh M WHTEPNPETHPOBATh MHGOPMALMIO C Pa3HBIX MO3UIMI, paclo3HaBaTh U
(bukcHpoBaTh NPOTUBOPEUNs B MHHOPMAITMOHHBIX HCTOYHUKAX;

UCIO0JIb30BATh Pa3IMYHbIE MOJEIHHO-CXEMAaTUYECKUE CPEICTBA ISl MPEICTaBICHMS CYIIECTBEHHBIX
CBsI3€M M OTHOIICHMIA, a TAK)KE MPOTUBOPEUUH, BHISIBICHHBIX B MHPOPMAIIMOHHBIX HCTOYHUKAX;

HaXOJUTh U NPUBOJAUTH KPUTHUYECKHE apryMEHThl B OTHOIICHHM ACHCTBUM U CYKIEHUH JIpyroro;
CHOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEUYaHUSM B OTHOIICHHWU COOCTBEHHOTO CYXKICHHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHUS,

BBIXOJIUTH 32 PAMKHU Y4€OHOTO MpeAMETa U OCYUIECTBIIATH LieJIeHANpPaBICHHbIA MOUCK BOZMOYKHOCTEH
JUI IIUPOKOTO TEPEeHOCca CPEJICTB U CIIOCOO0B JIeCTBUS,

BBICTPaMBATh UHJIMBUYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAS OTPAHUYCHHS CO CTOPOHBI
JIPYTUX YYaCTHUKOB M PECYPCHBIE OTPaHUYCHHUS;

MEHSTh U YACPKUBATh Pa3HbIe MO3UIUH B MIO3HABATEIHHON JESTEIbHOCTH.

2.3 KoMMyHUKAaTHUBHbIC YHUBEPCAJIbHbIE yUeOHbIE 1eliCTBUA

BpinycKHHK HayunTCs:
OCYIIECTBIATh JIEIOBYI0O KOMMYHUKAIMIO, KaK CO CBEPCTHMKAMH, TaK M CO B3POCIBIMU (KaK BHYTpPHU
o0Opa3oBaTesIbHON OpraHu3aliy, Tak U 3a ee Mpeaeamu),

noa0upaTh MapTHEPOB ISl JENOBOM KOMMYHHKALMM MCXOJS M3 COOOpakeHUil pe3yinbTaTUBHOCTH
B3aUMO/ICICTBUS, a HE JIMYHBIX CUMIIATHI;

IIPU OCYILECTBIEHUH TPYNIIOBOI pabOTHI OBITh KaK pYKOBOJAUTENIEM, TaK U WIEHOM KOMAaH/Ibl B Pa3HbIX
poJIsAX (reHepaTop UAEH, KpUTHK, UCIIOIHUTENb, BHICTYAIOUINH, 3KCIEPT U T.11.);

KOOPAMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHUSX pealbHOTO, BUPTYaJIbHOIO U KOMOMHMPOBAHHOT'O
B3aUMO/JICHCTBUS;

pa3BEpHYTO, JIOTMYHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOIb30BAaHUEM aE€KBATHBIX (YCTHBIX
Y TIMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;



pacrno3HaBaTh KOH(JIMKTOTCHHBIE CUTYAllMH W MPEIOTBPAIIATh KOH(IMKTHI 0 WX aKTUBHOU (ha3bl,
BBICTPAaMBATh [ICJIOBYI0O W 0Opa30BaTEIbHYI0 KOMMYHHKAIMIO, W30eras JIMYHOCTHBIX OICHOYHBIX
CYXKJICHUH.

3. IlpeameTHblie pe3yabTarbl. BazoBblil ypoBeHb

B cootBerctBn ¢ ®I'OC COO, npeamerHsie pe3ynbraThl ocBoeHuss OOIl Ha 6a3oBOM ypoBHE
IIpE/ICTaBJICHbl JBYMs TpymnaMu: «BbIIycKHUK HayuyuTcs — 0a30BbIM YpOBEHbY, «BBITYCKHUK MOIy4UT
BO3MOKHOCTh HAy4YHMThCS — 0a30BBI ypoBeHb». Kak M B OCHOBHOM oOmeM o0pa3oBaHWH, Tpymma
pe3ynbTaToB «BBIMYCKHMK HAy4YMTCS1» IPEJICTaBIsIET COOOW pe3yiabTaThl, JOCTHKEHUE KOTOPBIX
o0ecrieynBaeTcsl yIUTEIIEM B OTHOIIEHUH BCEX OOYYaOUINXCs, BEIOPABIINX JaHHBIA YpOBEHb OOyUYCHHS.
['pynna pe3ynbTatoB «BBINYCKHMK MOJYYHUT BO3MOKHOCTH HAYYHTBLCS» 00ECIIEUUBACTCS YUUTEIIEM B
OTHOIICHWHM YacTH HanOoJiee MOTHBHPOBAHHBIX M CIHOCOOHBIX OOYYarOIIUXCS, BBHIOPABIIMX JTaHHBIH
ypoBeHb 00yueHus. Ilpu koHTpose kayecTBa oOpa3oBaHHUS Tpylia 3aJaHul, OPUEHTHPOBAHHBIX Ha
OLCHKY JOCTHXXCHHUA I[INIAHUPYCMBIX PE3YJIIbTATOB M3 01oka ((BBIHyCKHI/IK IMOJIYYUT BO3MOXKHOCTH
HAaY4YUTBCSA», MOXKET BKIIOYATHECA B MaTCpHaJIbl 01oka ((BI)IHyCKHI/IK HAYy4YUTCA». OTO MO3BOJHUT
npeaoCTaBUTb BO3MOXKXHOCTH 06yanOHIHMC${ MMPOACMOHCTPHUPOBATE OBJAJCHUC KAUCCTBCHHO WHBIM
YPOBHEM )IOCTI/I)KCHI/Iﬁ U BBUIBJIATH JUHAMUKY PpOCTa YHUCICHHOCTHU HauboJiee NOArOTOBJICHHBIX
00yJaronuxcs.

IIpeamernbie pe3yabTarel. Maremaruka: aiaredfpa M Hayajla MaTeMaTH4ecKOro AaHa/Iu3a,
reoMeTpus

Ba3osrlii ypoBenb «IIpo0ieMHO-GpyHKIMOHANBHBIE Pe3yabTaThD)

1. Buvinycknuk noayuum
[.BbImyCKHUK HAYYHUTCS
603 MOMNCHOCHb HAYUUMbCS
Jna pazeumus MbLULTEHUS,
. | ucnonv3osanus 6 NOBCEOHEGHOU HCUHU
JInsl MCTIONTb30BaHMS B TTOBCEHEBHOM
u obecneyenust B03MONCHOCIU
Hean OCBOEHMS | )KM3HH U 00ECredeHUs] BO3MOKHOCTH
YCneuHo2o nPOO0IAHCEHUS
npeaMera YCIIEIITHOTO MIPOIOJKCHUS
00pa308aHUsi NO CNEYUATbHOCHIAM, He
00pa3oBaHus 1O CIEUUAIBHOCTSIM, HE
CBA3AHHBIM c NPUKIAOHBIM
CBSI3aHHBIM c MIPUKIIATHBIM
UCNONb308AHUEM MAMEMAMUKU
UCIIOJIb30BAHUEM MaTEeMaTUKU

TpeGoBanus k pe3yjbTaTram

1. Boinycknux nonyuyum
Paszgen L.BbInyCKHMK HAYYHUTCH
603MOINCHOCHb HAYUUMbCA
OnepupoBaTh Ha 0a30BOM YpoBHe © | Onepuposamv? nousmuamu. KoHeuHoe
MOHATHSAMU: KOHEYHOE MHOXECTBO, | MHOMNCECMBO, JJeMeHm MHONCeCmad,
9JICMEHT MHOJKECTBA, II0JIMHOXKECTBO, | HOOMHOINCECMEBO, nepeceyetue u
1 IIeMenThI nepecevyeHue u 00BENUHEHNE | 00bEOUHEHUE MHONCECE, YUCTIOBbLE
’ MHOJKECTB, YHCIIOBBIE MHOXKECTBA Ha | MHOMCECMBAd Ha KOOPOUHAMHOU
TEOPHH MHOMKCCTE U KOOpPAMHATHONM  HOpSIMOU OTPE3OK, | NPAMO1L ompe30kK unmepean
MaTeMaTH4YeCKOM p p ’ p | P ’ P ’ Poat,
N UHTEpBA; nONYUHMeEPB8al, NPOMENCYMOK c
ONepHpoBaTh Ha 0a30BOM YPOBHE | 8bIKOJIOMOU  MOUYKOU,  2paguyeckoe
HNOHITUSIMU: YTBEPXKACHUE, OTPUIIAHUE | npedcmasiienue MHOICECME Ha
YTBEPXKACHUS, UCTHUHHBIE W JIOXKHBIE | KOOPOUHAMHOU NIOCKOCHU;
YTBEPXKACHUS, NPUYUHA, CIEICTBUE, | ONepuposams NOHAMUAMU.

1311ech 1 nanee: pacrno3HaBaTh KOHKPETHBIE IPUMEPBI OOIIMX TIOHSTHH MO0 XapaKTEPHBIM IIPH3HAKAM, BBIONHSATH I€HCTBHS B
COOTBETCTBHH C OIPEETICHNEM H MPOCTEHIINMH CBOHCTBAMH MOHATHH, KOHKPETH3UPOBATh MPUMEPaMH OOLIHE TTOHATHS.

2 351ech W nasee; 3HaTh ONpEIECHAE MOHATHS, YMETh MOSACHATH €10 CMBICI, YMETh MCIOJIb30BaTh TIOHSTHE U €10 CBOWCTBA TIPH
MIPOBEECHUH PACCYKICHUN, PEIICHUH 3a]1a4.




YaCTHBIN ciryyai o0rrero
YTBEPKACHUS, KOHTPIIPUMED;
HaXOJUTh IepeceyeHue u
o0benuHeHne IBYX MHOJKECTB,
MPEICTaBICHHBIX  TpadUyuecKkd  Ha
YUCJIOBOU IPSIMOM;

CTPOMTH HA  YHCIOBOM  HpPsAMOH
I10JIMHOKECTBO YK CIIOBOTO
MHO’KECTBA, 3aJJaHHOE MPOCTEUIIUMU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHbBIE YTBEP)KICHUS,
OLLIMOKYU B pacCyKJEHUSIX, B TOM YUCIE
C MCIMOJIb30BaHUEM KOHTPIPHUMEPOB.

B noeceonesnon ocusnu u npu
uzyueHuu Opy2ux npeomemaos:
HCII0JIb30BAaTh YHUCJIOBbIE MHOXECTBA
Ha  KOOpPAMHATHOM  IpsAMOM 1A
ONMCAaHUS pEabHBIX MPOIECCOB U
SIBIICHHIA,

MIPOBOJUTH JIOTUYECKUE PACCYKICHHS
B CUTYallUsX MTOBCETHEBHOM KU3HU

ymeepaicoenue, ompuyarue
YMBEPIHCOeHUs, UCMUHHbBIE U JIOJHCHbLE
ymeepoicoenus, NpudUHa, Creocmasue,
4acmHulll cayyatil obwezo
YmeepoHcOeHUs, KOHmMpnpumep,;

npoeepsamy NPUHAONIEHCHOCTb

NEeMEHMA MHOHNCECNBY;
Haxooums nepeceuenue u 0o6veouHeHue
MHOXICECMS, 8 mom yucre
npeocmasieHHblx — epaguuecku  Ha
YUCTI0BOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCU,

npo8ooUns O0oKkasamevbHble
paccysicoerus ons 000CHOBaHUS
UCTMUHHOCIMU YMBEPHCOCHUII.

B noeceoneenoit ocusnu u npu
U3yueHuu Opy2ux npeomemaos:
UCNONIL308AMb YUCTOBbLE MHONCECMEa
HA KOOpPOUHAMHOU NpSMOU U HA

KOOPOUHAMHOU NJIOCKOCMU onst
ONUCAHUSL  PEeaNbHbIX  NPoOYeccos U
A6NeHUll,

npoeoounv 0oKa3zamesbHble
paccysicoerus 8 cumyayusx

NOBCEOHEBHOU JICU3HU, NpU peueHun
3a0a4 u3z Opyaux npeomemos

2. Yuciaa
BbIpaKeHHsI

u

OnepupoBaTh Ha 0a30BOM YypPOBHE
MMOHATHSAMM: I[€JI0€ YKCIIO, IETUMOCTD
qucel, OOBIKHOBEHHAA ZIpoOb,
NecSITHYHAs  Jpo0b, palMOHAIBHOE
YUCIIO, NPUOIMKEHHOE  3HAYCHHUE
Yyyciaa, 4acTh, JOJsA, OTHOIIEHHE,
IIPOIICHT, TOBBIIMICHUE W TIOHWKCHHE
Ha 33JaHHOE€ YHCJIO  IPOLECHTOB,
Macmrao;

omnepupoBaTh Ha 0a30BOM YPOBHE
[TOHATHSIMH: jorapudm yucia,
TPUTOHOMETPHYECKAS OKPY)KHOCTb,
rpajycHas Mepa yriia, BEIMYMHA YTJa,
3aaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOH  OKPYXKHOCTH,
CHHYC, KOCUHYC, TAHT'€HC M KOTAHI'CHC
yIJI0B, HMEIOIUX  MPOU3BOJIBHYIO
BCJIMYMHY;

BBITIOJIHATH apudmernyeckue
JIeHCTBUS c LETBIMU u
palMOHATHLHBIMH YUCIIAMH;

BBITIOJIHATH HECIIOKHEIS
npeoOpa3oBaHus YHCIIOBBIX
BBIPDOKEHUH, COJEpKAIINX CTENeHU
yucen, TUOO0 KOPHU W3 dYHcen, Ju0o
norapudmbl Yuce;
CpaBHUBAaTh  pallOHAJILHBIC
MeXIy co00ii;

qucia

C60600H0O onepuposamsv NOHAMUAMU.

yenoe  qucuo,  OeIUMOCMb  yucell,
00bIKHOBEHHAsL  OpoOb,  OecAMUYHAs
0pobw, PAayuoHaIbHOE wyucno,
npUOIUNICEHHOE — 3HAYeHUue — HUCIA,

yacmov, 0075, OMHOUIEHUe, NPOYEHM,
nosvlueHue U NOHUNCeHUe Ha 3A0aHHOe
YUCTI0 NPOYEHMO8, Macumao,
npugoOOUmMs  NpuMepsvl  yucel ¢
300AHHBIMU CEOUCMEAMU OCIUMOCTIU;
onepuposams NOHAMUAMU: JIO2APUPM
yucna, MpU2OHOMempuiecKkas
OKDYICHOCMb, PAOUAHHAS U 2PAdYCHAS
Mepa yena, @enuyuHa yaid, 3a0aHHO020
MOYKOU HA  MPULOHOMEMPUUECKOU
OKDPYIHCHOCIU, cumyc, KOCUHyC,
MAH2EHC U KOMAH2EHC V2Il08, UMeIOUUX
NPOU3BONLHYIO BEIUYUHY, YUCIA € U T,

8bINOIHANMb apughmemuueckue
Oeticmeusi,  couemas. — yCmuvle U
NUCbMEHHbIE NpUEMbl, NPUMEHSISL Npu
HeoOx00uMocmu BLIUUCIUMETbHBLE
ycmpoucmea;

HAxXoo0ums 3HAYEHUs. KOPH3L
HamypanoHol —CmeneHu, CmeneHu ¢
PAYUOHATILHBIM nokazameinem,
noeapugma, UCNoNbL3YA npu
Heobxo0umocmu sbluUCIUMENbHbIE




OILICHUBATh u CpaBHUBATh c
palMOHAJIbHBIMU 4YHCIAMHM 3HAYEHUS
LEIbIX CTENEHEW 4ucel, KOpHeu
HAaTypaJbHOW CTEIIEHH W3  4YHCEll,
norapuMoB  YmMCen B TPOCTHIX
ClIyJasix;

u300pakaTb TOYKAMM Ha YHUCJIOBOU
OpsIMOM  LeNIble W palUOHaJIbHBIE
4YHUCIIa;

n300pakaTh TOYKAMH Ha YHCIIOBOM
MPSIMOM EIbIE CTEIEHU YUCEN, KOPHU

HaTypaJIbHOM CTEIIEHW U3  4HuCell,
gorapumbl  yuMcen B IPOCTBIX
CIIydasx;

BBINIOJIHATh HECJIOKHBIE

npeoOpa3oBaHUs LEIbIX U JApPOOHO-
palMOHAIBHBIX OYKBEHHBIX
BBIPAKEHU;

BBIpaXkKaTh B IMPOCTEUIINX CIIy4asX W3
paBEHCTBAa OJHY IIEPEMEHHYI 4Yepe3
ApYTHE,

BBIUMCIATE B IPOCTBIX  CIydasx
3HAUEHUS YHUCIOBBIX M OYKBEHHBIX

ycmpoucmea;

HONb308AMbCL OYEHKOU U NPUKUOKOU
ApU NPAKMU4ecKux pacuemax,
nPOBOOUMb NO U38ECMHBIM HOPMYIaAM
u npasunam npeobpazoeansl
OVKBEHHBIX BbIPANCEHUL, BKIIOYAIOUJUX
cmeneHu,  KOpHU,  J102apugmel U
mpuzoHomempuieckue QyHKYuu,
HAXO0O0UMb  3HAYEHUsI  YUCTOBbIX U
OVKBEHHBIX BbIPANMCEHUL, OCYUJeCNBIIS
Heobxoo0umvle HOOCMAHOBKU u
npeobpazosanus,;

uzobpadxicams — cxemamuyecku — yeoi,
BeUYUHA  KOMOPO20  BbIpANCEHAd 8
epaodycax unu paouanax,
UCNONb308aMb  NPU  peuleHuu  3a0ay
mabauunvle 3HAYeHUs.
MPUSOHOMEMPULECKUX DYHKYULL Yell08;
BbINOIHAMb NEPEBOO BEIUUUHBL Yead U3
PAOUaHHOU Mepbl 8 2padyCHYIO U
obpamHo.

B noeceoneenoit cusnu u npu

3. YpaBHeHusn
HepaBeHCTBa

H

BBIPKCHUH, OCYILIECTBIISISL | U3YUeHUU opyaux yueoHvix
HE0OX0TUMBIE MOJICTAHOBKHU U | npeomemos:

npeoOpa3oBaHMUs; 8LINONIHAMb  O€liCMBUsl C  YUCTO8bIMU
n300pakaTh ~ CXEMATUYECKH  YIOJ, | OQHHbIMU — NpU  peuleHuu  3a0au
BEIMYMHA KOTOPOTO BBIP@KEHA B | NPAKMUYECKO20 Xapakmepa u 3a0a4 u3
rpagycax; PA3TUYHBIX obnacmeil 3HaHutl,
OIICHUBAaTh 3HAKH CUHYCA, KOCHHYCA, | UCHONb3YSL npu Heobxooumocmu
TAHT€HCa, KOTAHI€HCAa KOHKPETHBIX | CNpagoyHvle Mamepuansl u
yTJIOB. 8bIYUCIUMENIbHbIE YCMPOUICMEa,

B noeceomeenoni cuznu u  npu | oyeHusamo, cpasHusamo u
u3yyenuu opyzaux YUEOHDBIX | UCNONIb308AMb npu peutenuu
npeomemos: NPAKMUYECKUX 3a0ay yucnosvie
BBITIOJTHATH BBIUMCIICHUS NIPU PELUICHUH | 3HAYeHUs PeanvbHbIX BeNUUUH,
3a/1a4 MPaKTUYECKOTO XapaKTepa; KOHKpemHbvle yucnosvie
BBITIOJHATh MPAKTUYECKUE PACUYETHI C | XapakmepucmuKu 00beKmog
UCIOJIb30BaHUEM IIPU HEOOXOIUMOCTH | OKpyoIcaroue2o mupa

CIPaBOYHBIX MaTepuasoB u

BBIYHCITUTENbHBIX YCTPOUCTB;

COOTHOCHUTh  pealbHbIE  BEIUYHHBI,

XapaKTePUCTUKHU 00BEKTOB

OKPYXaIOIETo MuUpa C ux

KOHKPETHBIMU YHCIIOBBIMU

3HAUCHUSIMU;

UCIIONIb30BaTh METOJIbI  OKPYTJICHHUS,

OpUONIKEHUs W TPUKUIKKA — TIPH

pelieHnu MIPAKTUYIECKUX 3a1a4

TOBCEAHEBHOM JKU3HU

Pemarr nwuHeliHble ypaBHeHHS U | Pewams payuonavhble,

HEPaBEHCTBA, KBAIPATHBIC YPaBHCHUS,
pemaTh JorapuGMUUECKHe YpaBHEHUSI
BHJIA loga(bx + ¢) = d u

nokazamenvHvle U Ja02apu@muieckue
VpasHenus u Hepagencmaa,
npocmenwiue  UppayuoHatvbHvie U




IIPOCTEMIINE
logax<d;
pemaTh IOKa3aTelIbHbIE ypaBHEHUS,
Buma a>* * = d  (rme d moxHO
NpEeICTaBUTh B BHUJAE CTENEHU C
OCHOBaHHMEM &) U  I[pocTeulme
HepaBeHCTBa Buaa a‘<d (rme d
MOYKHO TIPEJICTABUTH B BUJIE CTETICHU C
OCHOBaHHEM a);.
NPUBOJUTE  HECKOJIBKO
KOpHEH MIPOCTEUILIErO
TPUTOHOMETPUYECKOTO yYpaBHEHHS
BHJIA: SINX = @, COS X = @, tgX = a,ctgx =
a, roge a — TabluyHOE 3HAaYeHUe
COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKON (YHKIIHH.

HCpaBCHCTBA BHUJa

IIPUMEPOB

B noeceonesnon ocusnu u npu
u3yyenuu opyaux
npeoOMemoe:CocTapisiTh UM pelaTh
YpaBHEHUS ¥ CUCTEMBI YPaBHEHUH MpHU
pelIeHUN HECIOXKHBIX MPaKTUYECKUX
3a/a4

mpucoHoMempuiecKue YpagHeHus,
HepaseHcmea u ux cucmembyl;
UCNONb308aMb MEMOObl

peuweHus ypasHe Hull:

npuseodeHue K Uy

«npouseedenue pagHo HYII0Y Ul
«Hacmuoe pasHo HYII0y», 3aMeHd
nepemeHHbIX;

UCNONB308AMb MEMOO

UHMEpPBAN08 OJis peuleHsl

HepaseHcma, UCNONb306aMb
epaghuueckuti Memoo ons
NPUOTUNCEHHO20 peuleHUsl YPAGHEeHUU U
HepaseHcma

Ju300padicamo Ha
MPUSOHOMEMPULECKOU  OKPYIHCHOCIU

MHOMHCECMBO  peuleHUll  NPOCMenuuux
MPULOHOMEMPUYECKUX ~ VPABHEHUU U
Hepageencma,

8bINOIHAML OMOOP KOPHEU YpasHeHull
unu  pewteHuil HepaseHcma 8
coomeemcmeuy ¢ OONOIHUMENbHbIMU
VCIOBUAMU U O2PAHUYEHUSIMU.

B noeceoneenoit cusnu u npu
u3yueHuu opyaux YyueoHvIx
npeomemos:

cocmasnsims U peuams YpasHeHus,
cucmemvl YpasHeHull U HepaseHcmeda
npu peuwleHuu 3a0ay Opyeux y4eOHuIX
npeomemos;

UCNOIb308aMb ypasHenusl u
Hepagencmea 0l NOCMPOEHUs U
uccnedosanus npocmeuuux
mMamemamuyeckux mooenel peaibHbIX
cumyayuil unu NPUKIAOHbIX 3a0ay;

ymemb UHmMeEpNpemuposams
NOYYEHHbIL NPU PeuleHul YpasHeHusl,
HepaseHcmaa unu cucmembl
pesyrbmam, OYeHuUsamb €20
npasoonoooodue 8 KOHmMeKcme

3A0AHHOU  peanbHOU CUMyayuu Uil
NPUKIAOHOU 3A0a4ul

4. DyHKunu

OmnepupoBatb Ha 0a30BOM ypOBHE
HNOHATUSMH: 3aBUCHUMOCTb BEJIMYUH,
GyHKLUs, apryMeHT M 3HauYeHHe
¢byHkuuu, o0jacTe oOmpeAereHUs U

MHOXECTBO  3HAYEHMH  (QYHKIUH,
rpapuk 3aBUCUMOCTH, rpapux
GbyHKIHH, HYJH byHKIUY,
MPOMEKYTKU 3HAaKOMOCTOSIHCTBA,
BO3pacTaHue Ha YHCIOBOM
MIPOMEXYTKE, YObIBAaHHE Ha YHCIOBOM
MIPOMEKYTKE, HauOobLIee u

HaAaMMCHBIICC 3HAYCHUC (I)yHKI_II/II/I Ha

Onepuposamu NOHAMUAMU:
3a6UCUMOCb  GelUYUH,  (DYHKYUA,
apeymenm U 3HaueHue  QPYHKYuUU,
obnacme onpeoeneHus U MHOMCECMEO
3Ha4eHutl @yHryuu, epagux
3a6UCUMOCIU, 2paPuUK QYHKYUU, HYIU
Gyuryuu, NPOMEdHCYMKU
3HAKONOCMOSAHCMBA, 603PACMAHUE HA
YUCIOB80M NpoMedCcymKe, yObleaHue Ha
YUCIOB0M NPOMEICYmKe, Hauboabuiee
U HaumeHbuiee 3HauyeHue QYHKYuu Ha
YUCI080M npomesxcymxe,




YHCIIOBOM MIPOMEXKYTKE,
nepuoandeckas GyHKIuUs, TEPHOJT;

omepupoBatb Ha 0a30BOM YpOBHE
MOHATUSAMHU: TpsMas u  oOparHas
MIPONOPLUOHAIBHOCTE JIMHEWHAas,
KBaJpaTU4Hasi, Jorapudmuyeckas u
noKazareiabHast byHKINH,

TPUTOHOMETPHUYECKHE (DYHKIINU;
pacrio3HaBaTh rpa(uKe 3JeMEHTapHBIX
¢bynkuuii:  npsaMoil u  oOparHOU
MPONOPLUUOHAIIBHOCTH, JINHEWHOM,
KBaJPaTHYHOM, JIOTapu(MHUECKOW U
IIOKa3aTEIbHON GyHKIMM,
TPUTOHOMETPUUECKUX (PYHKIINIA;
COOTHOCHUTh TpaUKHU 3JIEMEHTaAPHBIX
¢byHKIMI:  mpsAMoi M oOpaTHOM
MPONIOPIIUOHAIBHOCTH, JIMHEWHOM,
KBaJIpaTUYHOM, Jjorapudmuyeckoil u
MMOKa3aTEIbHOU GbyHKIMH,
TPUTOHOMETPUUECKUX  (YHKIHH ¢
(dhopmynaMu, KOTOPBIMU OHH 3a/1aHBI;
HaxXoJUTh MO rpapuKy NpHOIHKEHHO

3HaueHUss (QYHKIHH B  33JaHHBIX
TOYKaX;

ompenensaTb 1o TrpaduKy CBOHCTBA
byHKIMH (HymH, MIPOMEKYTKH
3HAaKOTIOCTOSIHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HanOOJIbIIIHE u

HAaMMCEHBINNE 3HAYCHUS U T.11.);
CTPOHUTHh JCKW3 Tpaduka QyHKIHUH,
YJIOBJICTBOPSIOIICH MIPUBEJCHHOMY
Habopy YCIIOBHI (IpOMEXyTKH
Bo3pacTaHus / yObIBaHUsA, 3HAYCHHUE
(GyHKIMU B 3aJlaHHOH TOYKE, TOYKH
KCTPEMYMOB H T.1I.).

B noeceomnesnon cusnu u npu
UzyueHuu Opy2ux npeomemos:
OTpEeNeNsiTh Mo TrpaduKaM CBOWCTBA
pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HauOounpiIne u HaMEHbIIINE
3HAUEHUs, MPOMEXKYTKH BO3pACTaHUS
u yOBbIBaHMSI, MIPOMEKYTKHU
3HAKOTIOCTOSIHCTBA U T.I1.);
UHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOW MPaKTUYECKON
CUTYALIHU

nepuoouyeckas — QyHKyus,
YemHas u HeuemHas YYHKyuu,
onepuposamv NOHAMUAMU: NPAMAS U

nepuoo,

obpammuas NPONOPYUOHATLHOCD,
JIUHelHas, K6aopamuyHas,
Joeapugmuieckas U NOKA3AMENbHAS
@yHkyuu, mpueoHoMempuiecKkue
¢dynukyuu;,  onpedensmv  3HaAueHue
@yHKYyuU no 3HaAUEeHUlo apeymenma npu
DPA3IUUHBIX cnocobax 3a0anus
dynukyuu;

cmpoums epagpuxu U3YYEHHBLX
dyuryuii;

onucvleamv ~ no  epaguxy u 8

npocmeuwux — Ciyyasx no  gopmyne
nogedenue U  ceolucmea  QyHKYutl,
Haxooums no  epaguky  yHKkyuu
Haubobuue U HaUMeHbUUe 3HAYeHUs,

cmpoumsv  3CKu3 epaguxa @yHKyuu,

yooeiemeopsoujel NpUBeOeHHOM)
Habopy ycnosui (npomesrcymku
803pacmanus/yovieans, 3HayeHue

GdyHKYyuu 6 3a0aHHOU MouKe, MOUKU
9KCMpemMymos,  acumMnmomsl,  Hyau
Gyukyuu u m.o.);

pewiamsv  ypasHeuus,  npocmeriuiue
cucmemvl  YpasHeHul, ucnonv3ysa
ceoucmea hyHKyuil u ux epapuxos.

B noeceoneenoit ocusnu u npu

u3yueHuu opyaux YyueoHvIx
npeomemoes:

onpeoensimo no  epaghukam u
UCNOIb308aMb o peuieHus
NPUKTAOHBIX 3a0au ceolicmea

PeanbHbIX Npoyeccos u 3a8UCUMOCel
(HauboLWUE U HAUMEHbUUE 3HAYEHUS,

NPOMEHCYMKU 803pacmaHusl u
yovisanusi  QYHKYUU,  NPOMENCYMKU
3HAKONOCMOAHCMEA, acumnmomul,

nepuoo u m.n.); UHMepPnpPemuposams
ceolicmea 6 KOHMeKCme KOHKPEemHOll
NPAKMU4ecKou cumyayuu,; onpeoeisims
no epaghuxam npocmetiuiue
Xapakxmepucmuxu nepuooudecKux
npoyeccog 8 OuUoIO2UY, IKOHOMUKE,
My3viKe, paouocssazu u op.
(amnaumyoa, nepuoo u m.n.)

5. JJIeMEeHThI
MAaTEMAaTHYECKOro
a”HaAJIM3a

OmnepupoBaTb Ha 0a30BOM YpOBHE
MOHATUSAMU: MPOU3BOHAS (YHKIHH B
TOUKE, KacaTelbHas K  rpaduky
(GyHKIMH, TPOU3BOHASA QYHKLUY;

ONpeneNnaTh 3HAa4YeHHWE MPOU3BOIHON
(GyHKIMU B TOYKE MO HM300pa)XKEHUIO
KacaTeJIbHOU K rpaduKy, MPOBEJCHHOM

Onepuposamu NOHAMUAMU:
Npou3800HAs  (PYHKYuu 6  Mmouxe,
KacamenvHas K epaguxy @yHKyuu,
npouU3800HAs PyHKYUU,

BbIUUCTAMb  NPOU3BOOHYI0 OOHOUNIEHd,
MHO2OUNEHA,  K8AOPAMHO20 — KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,




B OTOM TOUYKE;

pelars  HECJIIOKHBIE — 3aJa4yd  Ha
IIPUMEHEHHE CBA3U MEXIY
MIPOMEXKYTKAMM  MOHOTOHHOCTH U

TOYKaMHU JKCTpeMyMa (yHKIHH, C
OJHOW CTOpPOHBI, M IPOMEXKYTKAMHU

3HAKOIOCTOSIHCTBA u HYJISIMU
OPOU3BOJHOM 3TOM (QyHKUMH — C
JPYTOM.

B noeceonesnon ocusnu u npu
uU3yueHuu Opy2ux npeomemaos:

NOJIL3YSCh TpaduKaMu, CpPaBHHUBATH
CKOPOCTH BO3pacTaHUs (pocra,
TIOBBIIICHUS, YBEIIMUEHUS U T.M.) WU
CKOpPOCTH yObIBaHMSI (manenws,
CHW)KEHHUS, YMEHBIIEHUS U T.IL.)

BEJIMYMH B pealIbHBIX MPOIECCAX;
COOTHOCUTh  TIpauKu  peajbHBIX
MPOILECCOB W 3aBUCUMOCTEH € MX
OTIMCAaHUSMH, BKJIIOUYAIOLUMU
XapaKTEPUCTUKU CKOPOCTH MU3MEHEHUS
(OBICTPBIN POCT, TMJIABHOE MOHWKEHHUE
U T.IL.);

WCIIOJIb30BaTh  Ipaduku  peasbHBIX
MIPOLIECCOB ISl PELICHUS HECIOMKHBIX
MPUKIAJHBIX 3aJa4, B TOM YHCIeE
ompenenss no rpaguky ckopocTb Xoaa
rpoiecca

BLIYUCTAMD npou3800HblE
INEMEHMAPHLIX — QYHKYUU U UxX
KOMOUHAYULl, UCNOAb3YS CNPABOUHbIE
mMamepuansl, ucciedosamn 8
npocmeuwux — Cayuasx —@yHKyuu Ha
MOHOMOHHOCMY, Haxoouma
Haubonvuwiue U HauMeHbuiue 3HAYeHUs

@yHxyu, cmpouma epagpuxu
MHO204/1eHO08 u npocmeuuux
DPAYUOHATLHBIX @yHKyul c
UCNONIL308AHUEM annapama

Mamemamuyecko2o aHanu3a.
B noeceoneenoit cusnu u npu

u3zyyeHuu opyaux yueonvix
npeomemos:
pewiams  NPUKIAOHble  3a0ayu U3

ouonozuu, uzuku, Xumuu, SKOHOMUKU
u Opyasux npeomemos, CBA3aHHble C
uccnedosanuem Xapaxkmepucmux
PEeAbHbIX NPOYECcos, HAXONCOCHUEeM
HAUOOILUUX U HAUMEHbUIUX 3HAYCHULL,
CKOPOCMU U YCKOPEHUsL U M.N.;
UHmMepnpPemuposams HOJTYYeHHble
pe3yibmamsl

6. Crarucruka
Teopus
BEPOATHOCTEN,
JIOTHKA
KOMOMHATOPHKA

Hu

OnepupoBatb Ha ©0a30BOM YypOBHE
OCHOBHBIMH onHcaTeIbHBIMU
XapaKTepUCTUKaAMU YHCIIOBOTO
Habopa: cpemHee apudmernyeckoe,

MeJMaHa, HauboJblllee U HauMEHbIIIee
3HAUCHUS;

omepupoBath Ha 0a30BOM YypOBHE
HNOHSATUSIMA: YacTOTa M BEPOSITHOCTh
COOBITHSI, CITy4ailHBIA BBIOOP, OTIBITHI C
PaBHOBO3MOXKHBIMHU  3JIEMEHTaPHBIMU
COOBITHSIMH; BBIYUCIATH BEPOSITHOCTH
coOBITHII Ha OCHOBE MOJCUETa YHUCIa
UCXOJIOB.

B noeceonesnon cusnu u npu
uzyueHuu Opy2ux npeomemos:
OLIEHUBATh U CPAaBHHMBATh B IMPOCTHIX
CllydasiX BEpOSITHOCTH COOBITUH B
peanbHOM KU3HU;
YUTaTh, COIMOCTABIIATS,
UHTEPIPETUPOBATH B
ciyJasix peanbHbIe
MpPEACTABICHHBIE B  BUJE
auarpamm, rpaukoB

CpaBHHBATh,
MIPOCTBIX
JTaHHEIE,

TaOJIHNII,

HUmems npedcmasnenue 0 OUCKPEMHbIX
U HeNnpepulEHbIX CIYVUAUHBIX GETUYUHAX
U pacnpeoeieHusix, 0 He3a8UCUMOCHU
CAVUAUHBIX BETUYUH,

umemo npeocmasierue 0
MAMEMAMUYecKoM  ONHCUOAHUU U
oucnepcuu CIy4aiuHbIX GeIUYUH, UMemb
npeocmasierue 0 HOPMATIbHOM
pacnpeoenenuu u npumepax HOpMaibHO
PACHPEOeNeHHbIX CVUAUHBIX GENTUYUH,
NOHUMAMb  CyMb  3AKOHA  OOIbUUX
yucen U BbIOOPOUHO20 — Memooa
UMepeHus: 8eposimHOCmell,

umems npeocmasgnenue 00 YCI08HOU
8eposimuocmu u 0 NONHOT
6EPOSIMHOCU,  NPUMEHAMb  UX 8
peuleHuy 3a0a4;

umMemv npeocmasieHue O  BANCHBIX
YACMHBIX  8UOAX  pPACHpeOeleHUll U
NPUMEHAMb UX 6 peuleHuu 3a0ay;
umems npeocmasieHue O KOpperayuu
CAYYAUHLIX  BEIUYUH, O  JIUHEUHOU
pezpeccuu.

B noeceoneenon ocusnu u npu
uzyueHuu Opy2ux npeomemos:
BLIYUCTIAMD unu oyeHueamy




8ePOSIMHOCMU  COObIMULL 8 PealbHOU
HCUBHU,

8vlOUpams ~ nOOXoosiuue  Memoobl
npeocmasienus u 00pabomxku OAHHLIX,
yMemb peulams HeCl0HCHble 3a0adu Ha
npuMeHeHue 3aKOHA OONbUIUX YUCel 8

coyuonouu, cmpaxoeanuu,
30pasooxXpaneHul, obecneuenuu
bezonacnocmu HaceneHus 8

ltp€36bl’~lable blxX cumyayusix

7.
3aMa4u

TekcToBBIC

Pemate HEeCI0KHBIC TEKCTOBBIC 3aJa4u

pa3HbIX TUIIOB; aHAJIM3UPOBATh
ycIIOBUE 3a/1auM, IPU HEOOXOAUMOCTHU
CTPOUTH TUTSt ee perieHus

MaTeMaTHYEeCKyI0 MOJIENb; MOHUMATh
Y WCIIOJIb30BATh I PEIICHUs 3aJa4uu
WHpOpMAIIUIO, TPEJACTABICHHYIO B
BHUJE TEKCTOBOM H  CHUMBOJILHOU
3alUCH, CXeM, TaONUIl, Juarpamm,
rpauKoB, pUCYHKOB;

JENCTBOBATH o AINTOpUTMY,
coJiepKalieMycsl B YCJIOBUU 331a4U;
WCIIOJIb30BAaTh JIOTHYECKHE
paccyXJIeHUsI IPU PEIICHUH 3a]a4H;
paboTath ¢ H30BITOYHBIMH YCIOBHUSMH,
BeIOMpass W3 Bced wuHOpmanuu,
JaHHbIE, HEOOXOIUMBIE Ul PELIeHUs
3a/1a4y;

OCYILIECTBIISITh HECJIOXHBIA 1epedop
BO3MOXHBIX pEIIeHU, BbIOUpas U3
HUX ONTHUMAJIbHOE [0 KpPUTEPHSIM,
chOpMyIUPOBAHHBIM B YCIIOBHH;
aHAJIM3UPOBATh U HUHTEPIPETHPOBATDH
MOJIyYEHHbIE pEIICHUS] B KOHTEKCTE
yCIIOBUSL 3a/lauM, BHIOMpATh pelIeHUs,
HE MPOTUBOPEYALTNE KOHTEKCTY;
peliath 3aJa4d Ha pacyeT CTOMMOCTHU
MOKYIIOK, YCIYT, MOE3/I0K U T.IL.;
pemiath HECJIOXKHbIE 3a/1auu,
CBS3aHHBIE C JIOJIEBBIM Y4YacTHEM BO
BIaJieHuu (GUPMOH, MPEANPHUSITHEM,
HE/IBM)KMUMOCTBIO;

pemarh 3aa4yu Ha MPOCThIE MPOLIEHTHI
(cucTeMbl CKHJIOK, KOMHCCHUH) U Ha
BBIYMCIICHHE CJOXHBIX MPOLEHTOB B
pa3IUYHBIX cxemax BKJIAJIOB,
KPEIUTOB U UMOTEK;

pemarhb MPaKTUYECKUE 3a/1ayu,
Tpebyroliue WCIIOIb30BAHUS
OTPUILIATENbHBIX YUCeN: Ha
OTIpEICIICHUE TeMIEepPaTyphl, Ha
OTIpEICIICHUE MOJIOKEHUS Ha
BpeMEHHOW ocu (0 Hamed Hpbl U
1OCJ€), Ha JIBIDKEHHE JEHEXKHBIX

Pewamo 3a0auu PA3HbIX MUNnoe, 6 nNom

yucne 3a0avu NOBBLIUEHHOTU
mpyoHocmu,

8blOUPAMb  ONMUMATILHLIL — Memoo
pewieHuss  3a0ayu,  paccmMampueds
PAa3nuuHble Memoobl,

cmpoums  MoOelb  peuleHuss 3a0avl,
npo8ooUns dokazamesbHble
paccyxcoenust;

peuwiamy 3a0auu, mpebyrowue
nepebopa  6apuaHmos, npoeepKu
yenosutl,  8vlbopa  ONMUMATLHO2O
pesyrbmama;

AHAUBUPOBAMb U UHIMEPNPEMUPOBAMb
pe3yiomamsl 68 KOHMeKCme YC108Usl
3a0auu,  evlOUpamv  peuwieHus,  He
npomueopedaujue KOHMEeKCMY,
nepesooums Npu  peuleHuu  3a0aqu
uHgopmayuro  uz 00HOU hopmbl 8
opyayio, ucnonv3ysa npu
HeobxXoouMocmu — cxemvl,  mMadIUYDLL,
epaghuxu, ouazpammoi;

B noeceoneenoit ocusnu u npu
U3yUeHUuU Opy2ux npeomemaos:
pewiamsv  npakmuyeckue 3a0auyu U
3a0a4u u3 Opyeux npeomemos




CPEICTB (mpuxoa/pacxon), Ha
oTpeieNieHue rITyOuHBI/BBICOTHI U T.11.;
WCIOJIb30BaTh MOHATHE MacHITaba s
HaXO0XJICHUS PACCTOSIHMA W JIUH Ha
KapTax, IJJaHaX MECTHOCTH, IUIaHax
MOMEIIEHUH, BBIKpOMKaxX, pu padore
Ha KOMITBIOTEPE U T.II.

B noeceonesnon ocusnu u npu
U3yueHuu Opy2ux npeomemaos:
pemiaTh  HECJIOXXHBIE TMPAKTHYECKUE
3a/1auyd, BO3HUKAIOUIME B CHUTYaIUsAX
MTOBCEIHEBHOM KU3HU

8. 'eomeTpus

OnepupoBath Ha ©0a30BOM YpOBHE

MTOHSATHSAMM: TOYKA, npsimasi,
IIJIOCKOCTh B MIPOCTPAHCTBE,
NapaJUIeIbHOCTD u
NEPIEHIUKYIIIPHOCTE  HPSAMBIX U
TIIIOCKOCTEH;

pacrno3HaBaTh OCHOBHBIE BU/IBI
MHOTOTPaHHUKOB (IIpHU3Ma, MUpaMUJa,
MPSIMOYTOJIbHBIN napajulesIenuIen,
KyO)u  Ten  BpameHus  (KOHYcC,

nuIuHIp, cdepa, map);

n3o0paxaTh H3yyaemble (UTYPBI OT
PYKH ¥ C TPHUMEHEHHEM IPOCTBIX
YEepPTESIKHBIX HHCTPYMEHTOB;

nenath (BRIHOCHBIC) TUIOCKHE YEPTEKHU
U3 PHCYHKOB TIPOCTBIX OOBEMHBIX
¢dburyp: Bua cBepxy, COOKY, CHHU3Y,

W3BJIEKATh nHpopMaIUo 0
IPOCTPAHCTBEHHBIX T'€OMETPHUYCCKUX
burypax, MPECTABICHHYIO Ha

yepTexax U pUCyHKax;
npuMeHsTh Teopemy Iludaropa mpu

BBIYMCIICHUH 3JIEMEHTOB
cTepeoMeTpuyecKux puryp;

HaXOJAUTb O00BEMbl H  IUIOLIAAH
MMOBEPXHOCTEUN MPOCTEUIIINX
MHOTOIDAHHUKOB €  MPUMEHEHHEM
opmyu;

pacrio3HaBaTh OCHOBHBIC BHJIbI TeJ
BpaileHus (KoHyc, HUIuHAp, chepa u

map);
HaXoJIUThb O0BEMBI M  IUIOMIAAU
IIOBEPXHOCTEN MIPOCTEUIINX

MHOTOTPAaHHUKOB W TeN BpAIlICHHUS C
npuUMeHeHneM hopMyI.

B noeceounegnoit cuznu u npu
uzyueHuu Opy2ux npeomenos:
COOTHOCHUTD abcTpakTHBIC
TeOMETPUYECKHe TOHATUS U (DaKThI C
pEaIbHBIMU JKM3HEHHBIMU OO0BEKTaMU
Y CUTYaIUsIMU;

HCIIOJIb30BATh CBOICTBa

Onepuposamv ~ nouAmMuAMU:  MOYKA,
npaMas, NJI0CKOCMb 8 NPOCMpancmee,
napanneibHocms u
NEPNeHOUKVIAPHOCMb — NPAMbIX U
njaocKocme,

npumMeHsms Ol peuleHus  3a0ad
eeomempuieckue Gaxmol, ecnu

VCI0BUSL NPUMEHEHUsT 3A0aHbl 8 SIGHOU
Gopme;

pewiamsv  3a0auu  HA  HAXOJXHCOEHUe
2eoMempUYecKuUx 6eUtUH no 0opasyam
UU aneoOpUMMam,

denamu (8bIHOCHbIE) NIOCKUE YePMEHCU
U3 PUCYHKO8 00BEeMHbIX ucyp, 8 mom
yucie pucoeamsv 6uU0 ceepxy, CcOOKY,
CMpoUms ceuenuss MHO202PAHHUKOB,

u3eneKamv,  UHMEPNPEMmupo8ams U
npeobpazosvieams — UHpoOpMaAyUurw o
2eoMempUecKux Queypax,

NPeoCmasieHHyI0 Ha YePmeNcax,
NPUMEHAMb  2eomMempuyecKue Qaxmol
ONsl  pewleHust 3a0ay, 6 moM Hucie

NPeononazarwux HeCcKoabKo Wazos
peutenus;

ONUCHLIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX u niockocmelti 8
npocmpancmee;

@opmynuposams ceolicmea u npuHaKu
Pucyp;

00Ka3b16aMb 2eomempuyeckue
VMBepAHCOeHUsL,

e1adems cmaunoapmuou
Knaccuguxayuel  npocmpaHcmeeHHbIX
Queyp (nupamuowl, npu3Mbl,
napannenenuneowi);

Haxooums  o0OveMbl U NAOUAOU

nogepxHocmeri 2eoMempudeckux meiu ¢
npumeHenuem Gopmyn;

BLINUCTAMYL  PACCMOAHUA U Y2Ibl 8
npocmpancmee.

B noeceoneenon ocusnu u npu
U3yUeHUU Opy2ux npeomemos:




IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢buryp ans pemieHus: TUIOBBIX 3aaad
IIPAKTHUYECKOTO COJIEPIKAHUS;

COOTHOCUTBH ILJIOLIAAU IIOBEPXHOCTEH
TEJI OJWHAKOBON (DOPMBI PA3TUUHOTO

pa3mepa;
COOTHOCHTH 00BEMBI COCYJIOB
OIMHAKOBOM  (DOpPMBI  Pa3ITUYHOTO
pa3mepa;

OIICHUBaTh  (GOpMy  TNPABUIBHOTO
MHOTOTPaHHHKA TOCIIE CIIUJIOB, CPE30B
u T.II. (OHpe[IeJI?[TI) KOJIMYECTBO

BEpIINH, pedep U rpaHel NOJyYEHHbBIX
MHOTOTPaHHUKOB)

UCNONb308aMb ceolicmeda
eeomempuieckux ueyp onsa peuieHus:
3a0a4 npakmuyeckoeo Xxapakmepa u
3a0ay u3 opyeux ooiacmeti 3HAHUll

OnepupoBaTh Ha 0a30BOM  YpPOBHE
MOHATHEM JEKaPTOBBI KOOPJMHATHI B
MPOCTPAHCTBE; HAXOJUTH KOOPIMHATHI
BEpIIMH Ky0a U HPSIMOYrOJILHOTO
napajuiesenunena

Onepuposams NOHAMUAMU OEKaAPMOBbl
KOOpOUHambl 8 npocmpancmee,
8EKMOp, MOOYIb 8eKMOpd, PABEHCHEO
8€KMOP08, KOOPOUHAMbBL 8EKMOPA, V201
MmedHcoy geKmopamu, CKaANApHOe
npouseeoeHue 8eKMOpo8,
KOJLIUHeapHble 6eKmMopbl;

9. BekTopsbi " HAX00UmMv paccmosiHue mexrcoy 08yMs
KOOPIAMHATHI B MOYKAMU,  CYMMY  BEKmMoOpo8 U
NMPOCTPAHCTBE npouszgedeHue 8eKmopa Ha Yucio, y2oi
medcoy geKmopamu, CKaApHOe
npousgedeHue, packiaobleams GeKmop
1O 08YM HEKOJIUHEAPHbIM 8EKIMOPAM,
3a0aeamsv NIOCKOCMb YPABHEHUEeM 8
0exapmosoil cucmeme KOOpOUHAm;
peuiams npocmetiuiue 3a0ayu
86e0eHUeM 8eKIMOPHO20 basuca
OnuceiBaTh OTAENBHBIE BBIAAIOIINECS |[Ipedcmasname 6K1a0  8b10AIOWUXCS
pe3ynbTaThl, IMOJIyU€HHBIE B XOJI€ | MamemMamukos 8 passumue
pa3BUTHSI MAaTEMaTUKU KaK HAyKU; mMamemamuku U UHBLIX — HAYYHBIX
10. Hcropust | 3HaThb  IpUMEphl  MaTEeMaTHYECKUX | obracmel,
MaTeMATHKH OTKPBITHI U MX aBTOPOB B CBSI3U C |NOHUMAMb  PONb  MAMEMAMuKu 8
OTE€YECTBEHHOU u BCEMUPHOM | pazeumuu Poccuu
HWCTOPUEH;
NOHMMATh  POJb  MaTeMAaTUKU B
pa3Butuu Poccun
[IpuMeHsATh H3BECTHBIE METOABI MpH | Mcnonvzoeams  OCHOGHBIE — MemoObl
pEIICHUHN CTaHIAPTHBIX | QOKA3amenbcmeda, npoeooums
MaTeMaTHYeCKUX 3a/1a4; 00Ka3amenbcmeo u 8bINOIHAMb
3aMeuaTh u XapaKkTepU30BaTh | Onposepicerue;
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B | NpUMEHAMb OCHOBHbIE Memoobl
OKpYKarolen JeiCTBUTETbHOCTH; peuleHus MamemMamu4eckux 3a0ay;
11. MeTtoabl | TPUBOJIUTH MIPUMEPHI MATEMATHUECKUX | HA ocHoge Mamemamuieckux
MaTeMaTHKHU 3aKOHOMEPHOCTEH B MPHUPOJIE, B TOM | 3aKOHOMEPHOCHELl 8 npupooe
YHClIe XapaKTePU3YIIIUX KpacoTy U | Xapakmepusoeamb Kpacomy u

COBEPUIEHCTBO OKPYKAIOLIEr0 MHUpa U
IIPOU3BEACHUN UCKYCCTBA

COBEPULEHCINGO OKPYAHCAIOUIE20 MUPA U
npou3sedeHull UCKyccmea,

NpUMEeHAmMb npocmeuuiue
npocpammmbie cpeocmea u
91EeKMPOHHO-KOMMYHUKAYUOHHbBIE




cucmemysl npu peuteHuu
mamemamu4eckux 3a0ay

3. Copepxxanue TeM YyueOHOro mnpeamera «MaremaTuka: aJjredépa U Havyajaa

MaTEMAaTUYCCKOI0 aHA/Iu3a, recOMETPUs» ba3oBbli YpoB€Hb

3.1 Auredopa u HayaJIa MATEMATHYECKOT0 AHAJIN3a

IloBTOpenue. Pemienne 3a7ay ¢ HMCMOJIB30BAHMEM CBOWCTB YMCEN U CHUCTEM CUHCIEHUS, JEITUMOCTH,
JI0JIEN W 4YacTel, MPOIEHTOB, MOJAYyJIel uncel. PenieHne 3a1a4y ¢ MCMOIb30BaHUEM CBOMCTB CTEIEHEN U
KOpHEH, MHOTOUJIEHOB, NMpeoOpa30BaHMil MHOTOYJIEHOB U JIpOOHO-pAllMOHATIBHBIX BhIpakeHui. Pemenue
3a7a4 C MCMOJIb30BaHUEM TI'paJyCHOW Mepbl yriia. Moaylb 4uciia U €ro CBOWCTBA. PemieHue 3amay Ha
JNBIKEHUE U COBMECTHYIO Pa0OTy C TMOMOIIBIO JIMHEHHBIX W KBAJPATHBIX YPAaBHEHHH M HMX CHCTEM.
Pemienne 3amad ¢ MOMOIIBIO YHMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHON NEPEMEHHOU, C
MIPUMEHEHHEM H300pa)KEeHUsI YHMCIIOBBIX MPOMEXYTKOB. PellleHue 3agad ¢ MCMOJIb30BAHMEM YHCIOBBIX
¢byHkmil 1 ux rpadukon. McnonaszoBanue cBONCTB U rpadMKOB JIMHEWHBIX U KBAJPATUUHBIX (PYHKIIUH,

00paTHOW MPOMOPIMOHATBHOCTH U pyHKIMK Y = v X . ['padudeckoe pelieHne ypaBHEHHUI U HEPABEHCTB.

Tpuronomerpuueckasi OKpy:KHOCTb, paoduanHas mepa yena. CUHYC, KOCHUHYC, TAHT€HC, KOMAH2EHC
MIPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEJACTBUS U3 HEro. 3HAuCHUS
T TN T
TpUroHoMeTpHuecknx (Qpynkumii mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan).
6 4 3 2
Dopmynvl  CRONHCEHUS MPUSOHOMEMPUYECKUX QYHKYUL, Gopmynsl npusedenus, Gopmynsl 0BOUHO20
apaymenma.
Hynu ¢yHKUMH, NMPOMEXKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. Hambonbiiee M HauMeHbIEe
3HaueHune GyHkiuu. [lepuonnueckue Gynkmuu. YeTHOCTh M HEUeTHOCTh PyHKIMNA. CrodxcHble yHKyuu.
Tpuronomerpudeckne QyHKuum Y =COSX,Yy=SiNX,y=1gXx . @Pyuxyus Y =Ctgx . CsoiictBa un
rpaduky TPUTOHOMETPUYECKUX (DYHKIUN. APKKOCHUHYC, apKCHUHYC, apKTaHI'€HC 4Yucia. ApKKomaHeeHc
uucaa.
IIpocreiime TPUroOHOMeTPUYECKHE YpPaBHeHHMsl. PellleHHME TPUTOHOMETPUYECKUX YpPaBHEHHU.
Obpamuvie mpucoHomMempudeckue @QyHKyuu, ux ceoticmea u 2paguku. Pewenue npocmetiuiux
MPUSOHOMEMPULECKUX HEPABEHCME.
CreneHb ¢ JeHCTBUTEIbHBIM N0KA3aTeIeM, CBOMCTBA CTENEHH.
IIpocreiimme noka3arejbHble YpaBHeHHs U HepaBeHcTBa. [lokazarenbHas QyHKIHS U €€ CBOWCTBA U
rpadux.
Jlorapudgm yuciaa, cpoiictBa jJorapu¢ma. [lecatuunsiii norapudm. Yucno e. HamypanvHulii no2apughm.
[IpeoOpaszoBanue norapudmuueckux BboipakeHuil. Jlorapugmmuyeckne ypaBHeHHUSI U HePaBEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.
CrenenHasi GyHKuMs U ee cBoiicTrBa M rpaguk. VppanuonanbHele ypaBHeHUs. Memoo unmepeanos
011 peuwieHus Hepasercms. Ilpeobpazosanus ecpaghuxos @yukyuii: cogue 8007 KOOPOUHAMHBIX OcCell,
pacmsiceHue U colcamue, OMpax)cenue OMHOCUMENbHO KOOpOuHamHuvlx oceu. I paghuueckue memoowi
peulenus ypasHenull u HepaseHcms. PeuieHue ypagHeHull U HEpageHcms, Co0epHCAuUX nepemeHHy0 noo
sHakom mooyns. Cucmemvl NOKA3AMENbHBIX, J02APUPMUYECKUX U UPPAYUOHATLHLIX VPAGHEHUI.
Cucmemvl noxazamenvhvix, Jozapupmuueckux HepaseHcms. Bzaumno obpammvie @ynxyuu. Ipagpuxu
83AUMHO 0OPAMHBIX QYHKYUL. YpasueHus, cucmemsl ypagHeHUll ¢ Napamempom.
IIpousBoanas pynkuuu B Touke. KacarenbHas k rpaduky pynkiuu. I'eomerprudeckuil u pu3nueckuit
CMBICI TPOU3BOIHOU. [Ipon3BoaHbIe ArieMeHTapHbIX GYHKUUH. [Ipasuna ouggepenyuposanus. Bmopas
npou3eooHas, ee ceomempuyeckull u gusuueckuti cmvica. IloHaTHE O HENpPEpHIBHBIX QYHKIUAX. TOUYKH
JKCTpeMyMa (MakcUMyMa U MUHUMYMa). VccriegoBaHme 21eMeHTapHbIX (QYHKIMI Ha TOUKU IKCTpEMyMa,
HauOoJIplllee ¥ HaMMEHbIIee 3HAYCHHE C MOMOIIbIO MPOU3BOAHON. [locmpoenue epaghuxos @yukyuil ¢
nOMOWbI0 NPOU3600HLIX. [Ipumenenue npouzeo0HOU Npu peueHuu 3a0ay.




IlepBoobOpa3nas. Ilepsoodpasnvie s1emenmapuvix @Gynxyuu. Iliowads KpugoauneuHoUu mpaneyuu.
@opmyna Hviomona-Jletionuya. Onpedenennviii unmeepan. Buluucienue niowadeii niockux gueyp u
00veM08 meil 6paujeHus ¢ NOMOWbIO UHMeZPald.

3.2 I'eomeTpust

IloBTOpeHue. Pemenne 3agay Cc NpPUMEHEHHEM CBOMCTB (HUIyp Ha IUIOCKOCTH. 3ajgadyd  Ha
JI0Ka3aTeJIbCTBO U IOCTPOEHUE KOHTpIpUMEpoB. Vcrnonbs3oBaHue B 3ajadax MPOCTEUIIUX JIOTHUYECKUX
npaBuil. Pelienue 3a1a4 ¢ UCIIOJIB30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHUI B MPSIMOYIOJIbHBIX
TPEYroJIbHUKaX, (PAKTOB, CBS3aHHBIX C YETHIPEXYroJIbHMKaMHu. PemieHue 3amad ¢ HCHOJIb30BaHUEM
(axTOB, CBA3aHHBIX C OKPY)KHOCTSAMU. PemeHne 3a1a4 Ha M3MEPEHUS Ha TIOCKOCTH, BBIYMCICHHUE IJTUH U
wioumaaen. Pewenue 3a0ay ¢ noMowbio 6eKmopos u KOOPOUHAM.

Haransaanas crepeomerpusi. @urypsl 1 ux nzoopaxenus (Kyo, nupamuiaa, npusma). Ocrognvie nousamusl
cmepeomempuu u ux ceoticmea. CedeHust Kyoa U TeTpaspa.

Touka, mpsiMasi U MJIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. B3anMHoe
pacmoJio’KeHue MpsAMBIX U MJIOCKocTell B mpocTpaHcTBe. [lapajielbHOCTH MPSIMBIX M IJIOCKOCTel B
npocrpancrBe. M3o0paxkeHue NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTyp Ha TIJIOCKOCTH. PaccrostHus
MeXAy pUrypaMu B IPOCTPAHCTBE.

Yrabl B npocTpancTBe. [lepnenankyJIsspHOCTH NPSIMBIX H MJIOCKOCTEH.

[Ipoekuust ¢urypsl Ha TIOCKOCTh. I[IpU3HAKM TEPHNEHIUKYISIPHOCTH TPSIMBIX W IUIOCKOCTEH B
npocrtpaHcTBe. Teopema o Tpex neprneHIuKyispax.

Muororpannuku. [lapamnenenunen. CpolicTBa NPSAMOYrOJbHOIO —Mapaiienenunena. Teopema
[udaropa B mpoctpanctee. [Ipusma u mupamuaa. [lpaBuinbHas mupamMuga W TpaBUJbHAsS TpU3MA.
[Ipsimasi mupamuga. DIeMEHTHl TPU3MBI U THUPAMHUIbI. BbIUHcIeHHWe 3JIEMEHTOB TPOCTPAHCTBEHHBIX
¢buryp (pedpa, TuaroHau, yribl).

Tena BpameHusi: HWIMHIAP, KOHYC, cdepa U map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IMIIMHAPA,
MIPSIMOTO KPYTOBOTO KOHYca. M300paxeHue Ten BpalleHusl Ha IIOCKOCTH. [Ipedcmasnenue 06 yceueHnom
KOHYcCe, ceueHus KOHyca (napaiiefibHoe OCHOBAHUIO U NpoXooswee depes 6epuiuty), cedenus YuliuHopa
(napannenvHo u nepneHOUKyIApHO ocu), cevenus wapa. Pazeepmka yununopa u xouyca. Ilpocmetiwiue
KOMOUHAYUY MHO202PAHHUKOS U el 8PALUeHUs. Me#CAY COOO.

Ili1omaas MOBEPXHOCTH MPABWIHLHON MUPaMUIbI U MPSIMOIM Npu3Mbl. [lnomans NoBEpXHOCTH TPSAMOTO
KpYroBOTO LIMJIMHAPA, MPSIMOTO KPYTOBOTO KOHYca U IIapa.

IMousitue 06 00beme. OObeM MUPAMUIBI U KOHYCA, PU3MBI U IWIHHAPA. O0BeM I1apa.

IlooobHvle mena 6 npocmpancmee. COOTHOIICHUS MEXIY IUIOHIAASMHM TOBEPXHOCTEH U oObeMamu
OI0OHEBIX TEIL.

BekTopsl U KoopaumHaTHl B npocrpaHcTBe. CymMmMa BEKTOPOB, YMHOXKEHUE BEKTOpa HAa YHUCIO, YroJ
Mexay BekTopamu. KoinmmHeapHble W KOMIUIaHapHbIE BEKTOpbl. CranapHoe npouzsedeHue 8eKmopos.
Teopema o pa3znooicenuu 6eKmopa no mpem HeKoMnianapHuim eekmopam. Ckanspnoe npousgeoenue
8ekmopos 8 koopournamax. Ilpumenenue exkmopos npu peutenuu 3a0ay Ha HAXONCOEHUE PACCMOAHUL,
OnuH, niaowadeu u ob6vemos. [leudiceHus 6 npocmpamcmee: NapalielbHbill NePeHOC, YEeHMPATbHA
cumMmMempus, CUMMempus OmHocumenbHo niockocmu, nogopom. Ceoticmea OsudiceHuil. [Ipumenenue
08UdICeHUll NpU pewleHuu 3a0ad. YpasHenue niockocmu 6 npocmpancmee. Ypasnenue cgepvi 6
npocmparcmee. Popmyna OJist 8bIYUCTIEHUSL PACCNOAHUSA MeAHCOY MOUKAMU 8 NPOCMPAHCIEe.

3.3 BeposiTHOCTD M cTaTHcTHKA. PadoTa ¢ JaHHBIMU

IloBTOpenue. Pemenue 3amauy Ha TaOnUYHOE M rpaduueckoe MpeicTaBiIeHHe JaHHBIX. Vcnonb3oBaHue
CBOMCTB M XapaKTEPUCTUK UHCIOBBIX HAOOpPOB: CpPENHUX, HAMOOJBIIETO W HAWMEHBIIETO 3HAYCHUS,
pasmaxa, oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomol u geposmuocmu cobvimuti. Bviuucnenue eepossmuocmeti 8
ONnvlMax ¢ PABHOBOIMOJNCHLIMU  dNIeMEeHMAapHuiMu  ucxooamu. Pewenue 3adau ¢ npumeneHuem
Kombunamopuxu. Peuwienue 3a0au Ha @vluucieHue 8eposmHocmeri He3asUCUMbIX COObIMULL, NpUMeHeHue
Gopmynel crodxicenus 6epoSsmHOCmEl.

Pewenue 3a0au ¢ npumenenuem ouazpamm Jiinepa, depesa epoamuocmel, popmyast bepuynnu.
Ycnosnas eepossimnocme.

IIpasuno ymuoorcenus eeposmuocmei. Popmyna NOIHOU 8ePOAMHOCTIU.

Huckpemmnvie cuyyatinvlie 8euduHbl U pacnpeoeneHus.



Hezasucumvle cnyuatinvie éenuuunsl. Pacnpedenenue cymmol u npouzeeodenus He3a8UCUMbBIX CLYUALHbIX
BENUYUH.

Mamemamuueckoe odxcuoanue u OUCNEPCUs CLYHAUHOU GENUYUHDL.

Mamemamuueckoe oxcuoanue U OUCNEPCUA  CYMMblL  CAVYaUHbIX  eequduH. 1 eomempuyeckoe
pacnpeoenenue. Bunomuanvrhoe pacnpedenenue u e2o c80lUCmaa.

Henpepuignuvie cnyuaiinvie eenuuunsvl. I[lowamue o naomuocmu  eepoamumocmu. Pasnomepnoe
pacnpeodeneHue.

IlokazamenvHoe pacnpedenenue, e2o Napamempbi.

Ilonamue o wnopmanvHom pacnpeodenenuu. Ilapamempovl HopmanrbHo2o pacnpedenenus. Ilpumepol
CYYAUHBIX 8ENUYUH, NOOYUHEHHBIX HOPMALHOMY 3AKOHY (RO2PEeUHOCb USMEPEHUU, POCH Yel08eKa).
Hepasencmeo Yebviwesa. Teopema Bepnynnu. 3akon Oonvuux uucen. Bvibopounwiii memoo uzmeperus
seposmuocmetl. Ponv 3axona 6onvuwiux yucen 6 nayke, npupooe u obujecmae.

Kosapuayus 0syx cayuatneix eenuyun. Ilonamue o kodghguyuenme roppensyuu. Coemecmuoie
HAON00eHUsL 08YX CNLYYAUHBIX GETIUYUH.

Buibopounwiii kosgpghuyuenm xoppenayuu.

4. TemaTnyeckoe MJIAHHMPOBAHHE C YKA3aHHEM KOJHMYECTBA 4YAaCOB, OTBOJUMBIX HA OCBOEHHE
KaKI0# TeMbl

MaremaTuka: ajarefpa M Hayaja MaTeMaTH4eCKOro aHajau3a, reoMerpus. ba3osblii
ypoBeHb 10 kiacc

Ne | Tembl KoaunuecTBo
4acoB

1. [ToBTOpenue kypca anredpsl 7-9 kiacca 6

2. Yucnosbie GyHKIMH (areedpa) 5

3. Beenenue (eeomempus) 3

4, Tpuronomerpuueckue GyHKIMHU (areedpa) 23

5. [MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH (eeomempus) 16

6. TpuronomeTpudeckue ypaBHeHus (areedpa) 9

1. [eprieH MK YIAPHOCTD MPSIMBIX M IUIOCKOCTEH (2eomempuist) 17

8. [TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BhIpAKCHU (aneebpa) 11

9. | Muororpannuku (2eomempus) 12
10. | INpoussonnas (arcebpa) 28
11. | Hosropenue (arcebpa) 3

12. | IoBropenue (ceomempus) 3




Bcero yacoB: (u3 pacuéra 4 yaca B HeJlen0, 34 y4eOHBIX HEJICIH )

aaredpa - 3 4. B Hejieqo B | moyyroauu v 2 4. B HEJIEIIO BO 2 TMOIYTOUH;

reoMmerpusi — 1 4. B Heslen0 B IEPBOM IMOJIYTOJUH U 2 4. B HEZEITIO BO BTOPOM

HOJIyTOIUH.

136

MartemaTuKa: a.ﬂreﬁpa U HAYaJIa MAaTEMAaTUYE€CKOI0 aHaJIu3a, recOMeTpus.

Ba3osblii ypoBens 11 kinace

Ne | Tembl KoanuectBo
4acoB

1. IToBTOpenue kypca anreopsr 10 kinacca (areebpa) 5

2. Crenenu u kopau. CrenieHHble QyHKIUY (an2ebpa) 15

3. Hunmuuap, kouyc, map (eeomempust) 13

4. [Toka3zaTenpHast u jorapudmudeckas QyHKIuH (areedpa) 24

3. ITepBooOpasHas u unTerpan (areedpa) 7

6. O0BEMBI TET (2eomempust) 15

7. DneMeHTbl MaTeMaTH4eCKON CTaTHUCTUKH, KOMOMHATOPUKUA U TEOPUU 11
BEPOSATHOCTEH (aneebpa)

8. BekTopsl B MPOCTpaHCTBE (2eomempust) 6

9. Metoa KOOpAMHAT B IPOCTPAHCTBE. JIBHKEeHHUS (2eomempuist) 11

10. | YpaBHenus u HepaBeHcTBa. CHCTEMBI yPaBHEHMH M HEPaBEHCTB 17
(ancebpa)

11. | IloBTOpenue Kypca anreOpbl ¥ Ha4al MaTEMAaTHIECKOTO aHaiu3a 3a 10 — 5
11 knmaccer (areebpa)

12. IToBTOpenue kypca reomerpuu 3a 10 — 11 kmaccel (eeomempust) 6

Bcero yacos (4 4. B Hezemo u3 pacuéra 34 yaeOHBIX HEJCIHN)

aaredpa - 3 4. B Helei0 B 1 MONYroMu U 2 4. B HEJIENIO BO 2 MOJYroJUH. 136

Bcero 85 u. I'eomerpusi — 1 4. B HeJen0 B MEPBOM TMOJYTOJAWU U 2 4. B

HEZENo BO BTopoM nosnyroauu. Beero 51 4.







