





1. Ilnanupyemble pe3yabTaThbl H3yUYeHHs NpeaMeTa

Paznen

|. BbIyCKHMK HAYYHTCHA

I11. BbINyCKHHMK NMOJY4YUT BO3MOKHOCTD
HAYYHUTHCS

dnemenmot meopuu
MHOJICecme u
MamemamuiecKkoil
JI02UKU

s ucriosib30BaHus B
MOBCEIHEBHOM KM3HH U
o0OecrieueHHsI BO3MOKHOCTH
YCIIEITHOTO MPOI0JDKEHUS
00pa30BaHUs 10 CHEIIHATLHOCTSIM,
HE CBSI3aHHBIM C MMPUKJIAHBIM
HCIIOJIb30BAHHEM MaTeMaTUKH

OmnepupoBath Ha 0a30BOM
ypoBHe! MOHATHAMU: KOHEUHOE
MHOYECTBO, DJIEMEHT
MHOYECTBA, M0 IMHOECTBO,
repeceyeHne u 00beJMHEHNE
MHOYECTB, YUCJIOBHIE
MHO>KECTBA Ha KOOPJIMHATHOM
MpsIMOM, OTPE30K, HHTEPBAIT;
OTIepUpPOBaTh HAa 6a30BOM
YPOBHE TIOHITHIMHU:
YTBEP)KJICHHUE, OTPHUIIAaHUE
YTBEPXKJACHUS, ICTUHHBIC U
JIOKHBIE YTBEPKACHUS,
MIPUYKHA, CIIEJCTBUE, YACTHBIN
CiTyJaii oOIIero yrBepkieHus,
KOHTpPIpUMED;

HaXOJUTh MepeceuyeHne u
00BbeMHEHNE JIBYX MHOXECTB,
IPECTaBICHHBIX I'paduyecKku
Ha YKCIIOBOU MPAMOI;
CTPOUTH HA YHCIIOBOM MPAMOI
MIOJIMHOKECTBO YHCIOBOTO
MHO’KECTBA, 3aJJaHHOE
IPOCTEHIINMHU YCIOBUSIMU;
pacro3HaBaTh JOKHBIE
YTBEPKACHUS, OIIUOKU B

paccyXJICHUSX, B TOM
YHClIe C UCTIOIb30BAaHHEM
KOHTPIIPUMEPOB.

B nosceonesnoui sorcuznu u npu

u3yueHuU opyaux npeomemos:
UCIIOJIb30BATh YHCIIOBBIE
MHO€ECTBa Ha KOOPAUHATHOM
HpsSMOM JUIs ONTUCaHUS
peabHBIX MPOIIECCOB U

s pazeumus molulieHus, UCNOIb308AHUS 8
NOBCEOHeBHOU HCUZHU U 0DecneyeHus
BO3MONCHOCU YCNEUWHO20 NPOOONHCEHUS
00pa3o08anusi N0 CNEYUAIbHOCMAM, He CBA3AHHbIM
C NPUKIAOHBIM UCNOIb308AHUEM MAMEMAMUKU
Onepupoeamv? noHamusmu:

KOHEYHOEe MHONCECMBO, DJIeMEHN MHOMCEeCmEd,

NOOMHOIICECMB0, nepecederue u 00veouHeHue

MHONCECMB, YUCTOBbIE MHONCECMEA HA

KOOPOUHAMHOU NPAMOU, OMPe30K, UHMEPBA,

NOJYUHMEPBAIL, NPOMENCYMOK C BbIKOJOMOU

MOoYKoU, epaghuueckoe npedcmasieHue

MHOIHCeCm8 Ha KOOPOUHAMHOU NJLOCKOCIU,

—  Onepuposamv NOHAMUAMU. YMEEPHCOEHUE,
ompuyanue ymeeprHcoeHus, UCMUHHbIE U
JIOJICHbIE YIMBEPHCOCHUS, NPUYUHA,
cneocmaue, YacCmHblll Cyyal 0oue2o
VMBEPIHCOeHUsl, KOHMPHpUmep,

—  Nposepsmb NPUHAOIEHCHOCTb dlleMEeHMA
MHOJICECmBY;

—  Haxooumou nepeceyerue u 00veouHeHue
MHOJICeCms, 8 mom yucie npeocmasieHHbIX
epaghuuecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU,

—  NpoB0OUMb 0OKA3AMENIbHBIE PACCYHCOCHUS
07151 000CHOBAHUA UCMUHHOCIU
VMBepHCcOeHUII.

B noseceonesHotl scuznu u npu uzyueHuu opyux
npeomemos:

—  UCHOIb308AMb YUCIOBbLE MHOJCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUSL PEATIbHBIX
npoyeccos u A8NeHuUl;

—  Npo8oOuUmMb 00KA3AMeNbHble PACCYHCOCHUS 8
CUMYayUsAx NOBCEOHEBHOU HCUZHU, NPU
peuleHuly 3a0a4 u3 opy2ux npeomemos

! 3,[[6CB M Jajee. paclio3HaBaTh KOHKPETHBIC IIPUMEDPBI 06IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMMPU3HAKAM, BBIINIOIHATH ,Z[Cf/iCTBI/ISI B
COOTBCETCTBUH C OIPCACICHUCM U HpOCTeﬁHIPIMPI CBOMCTBaMU HOH?ITI/IfI, KOHKPETHU3UPOBATh MPUMEPpaAMU O6HII/I€ IIOHATHA.

2 3,[[6CB " Aajiee; 3HaTh OINPCACICHUC MMOHATHA, YMCTD IOSACHATH €ro CMbICII, YMETh UCTIOJIL30BATh NOHATHUE U €TO CBOMCTBa apu
MIPOBCACHUHN paCCY)K,ZIeHPIﬁ, peUICHUU 3a1a4.
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SIBJICHU;

MPOBOJIUTH JIOTUYECKHE
pacCyXJICHHS B CUTYalHsIX
MOBCEIHEBHOM XKU3HU

Yucna u
GbIPACEHUSA

OnepupoBaTh Ha 6a30BOM
YPOBHE NOHSTUSAMU: LIET0E
YHCII0, IETUMOCTh YHCEN,
0OBIKHOBEHHAS IPOOB,
JecATU9Has ApoOb,
palOHAILHOE YHUCIIO,
NpUOIMKEHHOE 3HAUEHNE
4HClia, 4acTh, J10JI,
OTHOIIIEHHE, IPOLIEHT,
TOBBIIIICHUE U TIOHWYKEHUE Ha
3aJJaHHO€ YHUCJIO MPOIIEHTOB,
MacuTao;

OTIepUpPOBaTh HAa 6A30BOM
YPOBHE MOHITUSIMU: JIOTapu(pm
Yyclia, TPUTOHOMETpUYecKast
OKPY>KHOCTb, TpajlyCHasi Mepa
yria, BeIMYMHA yIJIa,
33JJaHHOT0 TOYKOH Ha
TPUTOHOMETPUYECKOMN
OKPYXHOCTH, CUHYC, KOCHHYC,
TAHI€HC U KOTAHT'€HC YIJIOB,
MMEIOIINX TPOU3BOIBHYIO
BEJINYUHY;

BBITIOJIHATH apuMeTnyeckue
NEUCTBUS C IIEJILIMUA U
palrOHAIbHBIMU YHUCIIAMU;
BBIIIOJIHATh HECIIOKHBIE
peoOpa3oBaHUs YHCIOBBIX
BBIPAXKEHUI, COJAEPIKALIUX
CTETEeHH YHucell, TU00 KOPHU U3
qucen, 100 Jorapudmpl
YHUCEJl,;

CpPaBHUBATh pAllUOHAIbHbBIC
quclia MeX1y co0oi;
OLICHUBATh U CPABHUBATh C
panMOHAIbHBIMU YHCIAMHU
3HAUYEHMS LEJIbIX CTETICHEH
4ucell, KOpHEH HaTypalbHOU
CTETIeHH U3 YHUCEI, JJOTapu(hMOB
YyHUCeN B IPOCTBIX CIyYasx;
n300pakaTh TOUKaMH Ha
YUCIIOBOU MPSIMOM LIENBIE U
panuoHalbHbIE YUCIA,
n300paxaTh TOYKAMHU Ha
YHUCJIOBOU NPSAMOU LENbIE
CTENEHU YUCEJ, KOPHU
HaTypaJbHOU CTENEHHU U3
qycell, JIOrapu(Mbl YUCEI B

C60000HO onepuposams NOHAMUAMU. Yeaoe
yucno, 0enumocms yuces, 00bIKHOBEeHHAS
0pobb, decamuunas 0pobb, payUoOHAIbHOE
YUCI0, NPUOIUINCEHHOE 3HAUEHUE YUCId,
yacme, 00JisL, OMHOULeHUe, NPOYEHM,
no8bluleHUe U NOHUMNCEHUe HA 3A0aHHOe YUCTIO
npoyeHmos, macuimao,

nPUBOOUMb NPUMEPHL YUCEN C 3A0AHHbIMU
CBOUCMBAMU OENUMOCTIU,

onepuposamv NOHAMUAMIU: 102apUpm yuca,
MPUSOHOMEMPULECKASL OKPYHCHOCMb,
PAaouaHHas u epadycHas mepa yend, 8eiuduna
yend, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPULECKOU OKPYHCHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y2Il08,
UMEIOWUX NPOU3BOTILHYIO BEUYUHY, YUCTA € U
-

8bINOIHAMY apughmemuueckue 0eticmeus,
couemas yCmHule U NUCbMeHHble Npuembl,
npuMeHsis npu HeooxXo0OUMOCmu
BbIUUCIUMENbHBIE YCIPOUCEA,

HAXoO0ums 3HA4eHUsl KOPHs HAMYPAaIbHOU
cmenetu, CmeneHu ¢ payuoHAIbHbIM
nokazameinem, 102apudma, ucnoib3ys npu
HeobX00UMOCmu 8bIYUCTUMETIbHBLE
ycmpoticmea;

NOIb308AMbCSL OYEHKOU U NPUKUOKOLL Npu
NPAKMUYeCcKUx pacuemax,

nPoBOOUNb NO U3BECMHBIM (YOPMYIAM U
npasuiam npeoopazo8anusi OyK6eHHbIX
8bIPAICEHULL, BKIIOUAIOWUX CIENEeHU, KOPHU,
Jl02apu@mvl U mpueoHOMempuiecKue
dyHxyuu;

HAxXo0ums 3HA4eHUs1 YUCI0BbIX U OYKEEHHbIX
8bIPAICEHULL, OCYUIeCMBISAL He0OX0OUMbLE
NOOCMAHOBKU U NPE0OPA308aAHUSL,
uU306padicamov cxemamuiecku Yo, 8eIUudUHa
KOMOPO20 bIPANCEHA 8 2PAJYCax Uil
paouaunax;

UCNONL308aMb NPU PEULeHUU 3A0aY
MabIuuHble 3HAYEHUsT MPUSOHOMEMPUYECKUX
@yHKyuLl yenos;

BbINOIHAMb NEPEBOO BENUYUNBL Y2la U3
PAOUAHHOLL Mepbl 8 2PAVYCHYIO U 0OPAMHO.

B nosceonesnoii srcuznu u npu uzyueHuu opy2ux

VUeOHbIX NPeoMemos:




IIPOCTBIX CIIy4yasix;
BBITIOJTHSATH HECIIOKHBIE
peoOpa3oBaHMs ETBIX U
TPOOHO-PAIIMOHATBHBIX
OYKBCHHBIX BBIPQKCHUM,
BBIPaXaTh B IPOCTEHIINX
ClIydasix U3 paBEHCTBA OJHY
IEPEMEHHYIO UYepe3 APYyrue;
BBIYHCIISITH B IPOCTHIX CIyJasiX
3HAUEHUS YHCIIOBBIX U
OYKBCHHBIX BBIPOKCHUH,
OCYIIECTBJISII HEOOXOUMBIE
MOJICTAHOBKH U
npeoOpa3oBaHus;

n300pakaTh CXEeMaTHUYECKH
yroJi, BETU4YUHA KOTOPOTO
BBIpa)KEHA B rpajaycax;
OIICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAaHT€HCa,
KOTaHT'€HCAa KOHKPETHBIX YTJIOB.

B nosceomnesnoti scusnu u npu

usyueHuu opy2ux yueoHvix
npeomemos:

BBITIOJIHATH BBIYUCIICHUS MTPU
pELIeHNUH 3a]1a4 MPAKTUYECKOTO
Xapakrepa,

BBITIOJIHATH IPAKTHYECKHE
pacyeTsl ¢ UCIIOJIb30BAHUEM
Ipu HE0OXOIUMOCTHU
CIPaBOYHBIX MATEPHAJIOB U
BBIYHUCIIUTENIbHBIX YCTPOUCTB;
COOTHOCHTD pealibHbIC
BEJIMYMHBI, XapaKTEPUCTUKH
00BEKTOB OKPYKaIOIIEro Mupa
C UX KOHKPETHBIMHU YHCIOBBIMU
3HAYCHUSIMU;

UCIIOJIb30BaTh METO/IbI
OKPYTJICHUS, TPUOIIMKEHUS U
MPUKUAKH TIPU PELICHUH
MPAKTHYECKUX 33134
ITIOBCEIHEBHOM KU3HU

BbINOTHAMY 0CUCMEUSL C YUCTOBLIMU OAHHBIMU
npuU pewenuu 3a0ay npaKmu4eckKo2o
xapakmepa u 3a0a4 u3 paziuuHslx ooracmetl
3HAHUL, UCNONIL3YS NPU HEOOXOOUMOCIU
CNpasouHble MAMepuaIbl U GbIYUCTUMENbHbLE
ycmpoucmea;

OYeHU8amsb, CPAGHUBAMb U UCNOb3068AMb NPU
peweHuU NpaKmu4ecKux 3a0ay Yuciosvle
3HAYEHUs PEANbHbIX BEIUYUH, KOHKDEmHble
YUCNI0BblE XAPAKMEPUCMUKU 00bEKMO8
OKpYJHcaloujeco Mupa

Ypasnuenus u
Hepagencmea

Pemate nuHeliHble ypaBHEHUS
Y HEpaBEHCTBA, KBAJPATHbIE
YpaBHEHUS;

pemiats JorapupMuyecKue
ypaBHeHnus Buaa 10g o (bx + ¢) =
d u mpocreiinne HepaBeHCTBA
Buja log a x < d;

peuaTh nokas3aTesibHbIe

ypaBHeHus, Buja 8> °=d (rae

Pewams payuonanvuvie, nokazamenvHoie u
Jlo2apugpmuieckue ypasHe s U HepageHcmad,
npocmetiuiue UppayUoOHaibHble U
Mpu2oHOMempuyecKue ypasHeHus,
HepaseHcmea u ux CUCmembl,

UCNONBL308AMb MEMOObl PEULeHUs! YPABHEHUIL:
npugedeHue K 8udy «npou3seoeHue pagHo
HYIO» WU «4ACMHOE PABHO HYII0Y, 3AMEHA
nepemMeHHbIX;




d MO’KHO MPECTaBUTh B BHJIE
CTETICHU C OCHOBAHHEM a) U
IIPOCTEHIINE HEPABEHCTBA BUA
a*<d (rme d MoxHO
IIPEICTAaBUTh B BUJIE CTEIIEHU C
OCHOBaHHEM a);.

IPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEU
IIPOCTEUILIErO
TPUTOHOMETPUUECKOTO
ypaBHEHHS BHJA: Sin X = &, COS
X=a, tgx=a,ctgx=a, roe a
— TaOJIMYHOE 3HAUYEHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKOMN

(GyHKIMH.

B nosceomnesnoti scusnu u npu

Usy4eHuu opy2ux npeomemos.
COCTaBJIATH U pemaTh
YpaBHEHHUS U CHCTEMBI
YPaBHEHUH IIPU pEeLICHUN
HECIIOKHBIX MPAKTHYECKUX
3a1a4

—  UCNOTIL308AMb MEMOO UHMEPBAN08 OJis
pelieHus: HepageHcms;

—  UCNOIB308aMb 2PAPUUECKULl MemOO O
NPUOTUINCEHHO20 peuleHUs YPAGHEHU U
HepaseHcma,

—  uU300padcamv Ha MPUSOHOMEMPUYECKOLL
OKPYIHCHOCIU MHOIHCECTNBO PeUleHUll
APOCMEeUUUx mpueoHOMempuyecKux
VPa8HeHUll U HEPABEHCME,

—  8bINOAHAMb OMOOP KOpHEU YPAGHEHUU UU
peleHull HepaseHCma 8 COOMEEMCMEUU ¢
OONOIHUMENbHIMU YCTIOBUAMU U
02PAHUYEHUSAMU.

B nosceonesHoll scuzHu U npu u3yueHuu Opyaux
VUeOHbIX NPEeOMEMO8:

—  COCMABNAmMy U peuams YPAeHeHUsl, CUCTEMbl
VPABHEeHUll U HEPABEHCMBA NPU peuleHul
3a0a4 Opyaux yueOHbIX NpeoMemos,

—  UCNOTIL308AMb YPAGHEHUsL U HEPABEHCMBA 015
NOCMPOeHUs. U UCCTe008AHUS NPOCMEUULUX
MamemMamuyeckux mooenel peaibHbix
cumyayuii unu NPUKIAOHbIX 3a0ay;

—  yMemb UHMEPNPemupo8ams NOJIY4eHHblll Npu
pelieHuU YypasHeHusl, HEPABEeHCMBA U
cucmembl pe3yibmam, OYeHU8AmMy €20
npasoonooodue 8 KOHmMeKcme 3a0aHHOU
PEeanbHOU CUmyayuu Ui NPUKIAoOHol 3a0adu

Dyukyuu

OmnepupoBath Ha 0a30BOM
YPOBHE MOHSTUSAMHU:
3aBHCHUMOCTH BEJINYHH,
(GyHKIUS, apryMEHT U
3Ha4YeHHE (PYHKIUHU, 00JIaCTh
OTIPEJICIICHUs] © MHOYKECTBO
3HaueHu# GyHKIUU, rpadux
3aBHCHUMOCTH, I'paduk
GbyHKIMH, HYTU QYHKIUY,
IPOMEKYTKU
3HAKOIOCTOSIHCTBA,
BO3pACTaHHE Ha YKCIOBOM
IPOMEKYTKE, yObIBaHUE HA
YHCIIOBOM MPOMEXKYTKE,
HauOoJIbIlIee 1 HAaUMEHbLIIee
3HaueHue (PYHKIIUU Ha
YHCIIOBOM IMPOMEXKYTKE,
nepuoarueckas QyHKIus,
HEepuoJI;

OTIepHpOBaTh Ha 6a30BOM
YpOBHE TIOHSTUSAMHU: MIPSAMast U
oOparHas
MPONOPIIHOHAIBHOCTh
JVHEWHasl, KBaJ[paTUyHasl,

—  Onepuposamv NOHAMUAMU.: 3A6UCUMOCTID
BEUYUH, (YYHKYUSL, apeyMEeHm U 3HAYeHUe
@dyHKyuu, obracme onpeoenenus u
MHOIICECMB0 ZHAYEHU PYHKYUU, epapuK
3asucumocmu, epaghux QyHKyuu, Hyau
@YHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
803pacmane Ha YUCI080M NPOMEICYNIKE,
YObIBAHUE HA YUCTIOBOM NPOMENCYMKE,
Haubobulee U HaUMeHbULee 3HaAYeHUe
@YHKYUU HA YUCTOBOM NPOMEIICYNIKE,
nepuooudeckas QyHKyus, nepuoo, 4emHuas u
HeuemHasi (yHKyuu,

—  onepuposame NOHSAMUIMU. NPIMASL U
06pamuast NPONOPYUOHATLHOCMb, TUHEUHAS,
K8AOpAmMu4Hasi, 102apupMuiecKkas u
NOKA3amenbHast YyHKYuu,
mpusoHomempuieckue QyHKyuu,

—  onpedensimv 3HAYEHUE PYHKYUU NO 3HAYEHUIO
apeymeHma npu paziudHsix cnocooax
3a0anusi pyHkyuu,

—  cmpoums 2paguKu u3y4eHHuIxX QYHKYUL,

— onucvleams No epapuxy u 8 npocmeuuux
cnyuasnx no oopmyne nogsedeHue u ceolcmea
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norapudmuyeckas u
noxaszaTenbHas pyHKIHH,
TPUTOHOMETPHUYECKHE
GbyHKIWH;

pacro3HaBaTh rpaduKu
AIIEMEHTAPHBIX ()YHKIUA:
psMO# 1 0OpaTHOH
IPOTOPIUOHATIBHOCTH,
JIMHEWHOM, KBaAPATUYHOM,
norapuMuIecKon 1
NOKa3aTeIbHON (QYHKIIHIA,
TPUTOHOMETPHUYECKIX
byHKIINI;

COOTHOCHTH Tpauku
AJIEMEHTapHbIX (PYHKIUI:
npsiMOi 1 oOpaTHOM
MPONOPIIHOHATEHOCTH,
JIMHENHOM, KBAIPaTUYHOM,
Jorapu(MUIECKON U
MoKa3zaTeabHON (DYyHKIIHH,
TPUTOHOMETPHUYECKHUX (PYHKITHIA
¢ hopmynamu, KOTOPEIMU OHH
3aJ1aHEbl;

HaxOJIUTh IO Tpaduxy
NPUOIMKEHHO 3HAYCHUSI
(GyHKIMY B 33JJaHHBIX TOUKAX;
OTIPeNeNsATh 1o rpaduKy
CBOMCTBAa PyHKIIMH (HYIIH,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA,
IPOMEKYTKA MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHbIIINE
3HAYCHHMS U T.I1.);

CTPOUTH 3CKH3 Tpaduka
(GyHKIMH, YI0BIETBOPSIOLIEH
IpUBEICHHOMY Habopy
yCIOBUH (MIPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3HaueHUe (PYHKIHUU B 3alaHHOM
TOYKE, TOUKH SKCTPEMYMOB U
T.IL.).

B nosceonesnoui sorcuznu u npu

u3yueHuu opyaux npeomemos:
OTpeNeNATh 1o rpaduKam
CBOICTBA peasIbHBIX MPOLIECCOB
U 3aBHCUMOCTEH (HanbobIme
Y HaMEHBIIINE 3HAYEHUS,
MIPOMEXXYTKH BO3pACTaHUS U
yOBIBaHUS, TPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATh CBOMCTBA B

@yHKYyuil, Haxooums no epapuxy QyHKyuu
Haubobuue U HauMeHbUuUe 3HAYeHUs,

—  cmpoumbs 3cKu3 epaguxa gyukyuu,
yoosiemeopstowell NPusedeHHoOMy Habopy
YCo8utl (npomexcymku
803pacmanus/yovi6anus, 3naveHue QYHKYuU 8
3a0aHHOU MOUKe, MOUKU IKCIMPEMYMOS,
ACUMNMOMbL, HYIU PYHKYUU U M.O.);

—  pewams ypagHeHus:, npocmeliuue cucmembl
VPa8HeHUll, UCNONb3YS CBOUCMBA YYHKYULL U
ux epaguxos.

B nosceonesHoll scuzHu U npu u3yueHuu Opyaux
VUeOHbIX NPEOMEMO8:

— onpedensimv no epaguram u UCnoib308amb
0J151 peuteHUst NPUKIIAOHBIX 3a0ay C8OUCMEA
PeanbHbIX NPOYECCOs8 U 3a8UCUMOCTEL
(Haubobuue U HaUMeHbUUE 3HAYEHUS,
APOMENCYMKU 803PACMAHUS U YObIBAHUSL
@YHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
ACUMNMOmbl, NeEpUo0 U m.n.);

—  UHMePNPemuposamsv CE0UCMEd 8 KOHMeKcme
KOHKPEMHOU NPAKMU4ecKol Cumyayuu;

— onpedensimv no paguxam npocmeiiuiue
Xapakxmepucmuxu nepuooudecKux npoyeccos
8 buon0cULL, IKOHOMUKE, MY3bIKe, PAOUOCEA3U
u dp. (amnaumyoa, nepuoo u m.n.)




KOHTEKCTE KOHKPETHOM
IIPAaKTHYECKOU CUTyalluu

Dnemenmot
MamemamuyecKkozo
ananuza

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHSTUSAMU:
pou3BOIHAS (PYHKIIMU B
TOYKE, KacaTelbHas K TpapuKy
(GyHKIMH, IPOU3BOIHAS
bynkimu;

OTIpENIeNATh 3HAYCHUE
POM3BOTHON (DYHKIIMU B TOUKE
10 U300PAKEHUIO KacaTeIbHOM
K rpaduky, IpoBEICHHO! B
3TOM TOUKE;

pelaTh HeCJIOKHBIE 3a7a4l Ha
MPUMEHEHHE CBSI3U MEKIY
MPOMEXKYTKAMHA MOHOTOHHOCTH
Y TOYKaMH SKCTpEMyMa
(hyHKIIUH, ¢ OAHOU CTOPOHBI, U
MIPOMEXKYTKAMHU
3HAKOTIOCTOSIHCTBA M HYJISIMH
MIPOU3BOIHOM 3TON (PyHKIIMH —
C Ipyromu.

B nosceomnesnoti scusnu u npu

UsyueHuu opy2ux npeomemos.
MOJIB3YSICh TpaduKamu,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa,
MOBBIIICHUS, YBEITUICHUS U
T.I1.) WJIK CKOPOCTH YOBIBaHUS
(TageHus, CHIYKEHMS,
YMEHBIIICHUS U T.I1.) BEJIMYHH B
peabHBIX Mporeccax;
COOTHOCHTB TPapKH peaTbHBIX
IPOIIECCOB M 3aBUCUMOCTEH C
UX ONHUCAHUSIMH,
BKJTIOYAIOITMH
XapaKTePUCTUKH CKOPOCTH
u3MeHeHus (OBICTPBINA POCT,
IUIABHOE MTOHUKCHUE U T.I.);
UCIIOJIb30BaTh TPaQUKH
peanbHBIX POIECCOB JIIsS
pellIeHus] HECIOXKHBIX
MPUKIATHBIX 33734, B TOM
qHclie onpeaensis no rpaduky
CKOPOCTh X0/1a Ipoliecca

Onepupoeams NoHAMUAMU: NPOU3BOOHAS
@yHKYUuU 8 MouKe, KAcamenbHas K 2paguxy
@DyHKYUU, NPOU3BOOHAsL DYHKYUU,
BLIUUCTIAAMb NPOUZBOOHYIO OOHOYJIEHA,
MHO20YJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL,
BLIYUCTIAMb NPOU3BOOHbLE INEMEHMAPHBIX
@yHKYUL U uXx KOMOUHAYULL, UCNOTIL3YS
CNpasouHbvle MAmepuabl,

uccne008ams 6 NPOCMeUuUx Cay4asnx
@YHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubobuue U HauMeHbUUue 3HAYeHUs
@yHKYuULl, cMpoums epapuKu MHO2OYIEHO8 U
NPOCMeUuuux payuoHaIbHbiX QYHKYU ¢
UCNONb308aAHUEM annapama
MAmemMamuyecko2o aHauu3d.

B noseceonesnotl sxcuznu u npu uzyueHuu opyux

VUeOHbIX NPEeOMEMO8:
peuwams NPUKIAOHble 3a0a4u U3 OUOIO2UU,
Guzuku, Xumuu, SKOHOMUKU U OPYeUX
NPeoMemos, Cé3aHHble C UCCIe008aAHUEM
Xapakxmepucmux peaibHvlx npoyeccos,
HAXOHCOeHUeM HAUOOIbUUX U HAUMEHbULUX
3HAYeHUll, CKOPOCMU U YCKOPEHUsl U M.N.;
UHMEPNPemupo8ams NOJLyYeHHble
pe3ynibmamol

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl02uKa u
Komounamopuka

OmnepupoBath Ha 0a30BOM
YPOBHE OCHOBHBIMHU
OnucaTeNbHBIMU
XapaKTepUCTUKAMU YHCIIOBOTO
Habopa: cpeaHee
apupmeTHIecKoe, MeIMaHa,

Hmems npedcmasnenue o OUCKpemuvix u
HeNnpepuIEHbIX CLYYAUHBIX 6EIUYUHAX U
pacnpeoenenusx, o He3a8UCUMOCmu
CTYHAUHBIX BETUYUH,

uUMemb npeocmagieHue 0 Mamemamuieckom
0AHCUOAHUU U OUCNEPCUU CTYYAUHBIX 8EIUYUH,
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HauOOJbIIICe U HANMEHbBIIICe
3HAUCHUS;

— OIepupoBaTh Ha 6A30BOM
YPOBHE TOHSTUSMHU: 4YaCTOTa U
BEPOSITHOCTH COOBITHS,
CITy4aifHbII BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMU;

—  BBIYUCIIATH BEPOSITHOCTH
cOOBITHI Ha OCHOBE MOJICUeTa
YKCIIa UCXOJIOB.

B nosceonesnoti socuznu u npu
U3y4eHuu opy2ux npeomemos.

— OIICHMBAThH M CPABHUBATH B
MPOCTHIX CIIydasiX BEPOSATHOCTH
cOOBITHI B peasbHOM KU3HU;

— YHUTaTh, CONIOCTABIIATH,
CpaBHUBATh,
WHTEPIPETUPOBATH B IPOCTHIX
ClTydasix peajbHbIe TaHHbIE,
MIPEJICTaBIICHHBIE B BHJIE
TabNIuL, AMarpaMM, rpaukoB

umemsv npeocmasieHue 0 HOpMAaIbHOM
pacnpeoeneHuu u NPUMepPax HOPMAaIbHO
PpacnpeoeneHnbX CAY4auHbIX 8eTUYUH,
HOHUMAMb CYyMb 3aKOHA OONLUUX YUCen U
8b1O0POUHO20 MEMOOa UBMEPEHUS.
8eposimHocmet,

umems npedcmasienue 00 YCio8HOU
8€pOSIMHOCMU U O NOJHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 PeleHUul 3a0ady,

umems npeocmasgierHue 0 8a}CHbIX YACMHBIX
suodax pacnpeoeneHuii u NPUMeHsIms UxX 8
peuieHuu 3a0au,

umems npeocmasienue 0 Koppeiayuu
CAVUAUHBIX 8EIUYUH, O TUHEUHOU pecpecCull.

B noseceonesnotl sxcuznu u npu uzyueHuu opyux

npeomemos:

BLIYUCTAMb UL OYEHUBAMb 8EPOAMHOCTNU
CcOObLIMULL 8 PEAIbHOU HCUSHU,

8b1OUPaAMb NOOX00sUUEe MEMOObl
npeocmasieHus U 00pabomku OaHHLLX,
YMemb peuams HeclodHCHble 3a0adU Ha
npuMeHeHue 3aKOHA OONLUUUX YUCeTl 8
COYUONO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecneuenuu
bezonacnocmu Hacenenusl 8 Y4pe38blyaliHbIX
cumyayusax

Texcmoenie 3a0auu

— PemaTe HECIIOXKHBIE TEKCTOBEIE
3aJIa4M Pa3HbIX THIIOB;

— aHAJU3HUPOBATh YCIOBHUE
3aJIa4M, IMPU HEOOXOIUMOCTH
CTPOUTH JIJISl €€ PEIICHHUS
MaTEeMaTHYECKYIO MOJICIIb;

— IIOHMMATbh U MCIOJIH30BATh IS
pelleHus 3a/1a4i HH()OPMAILIHIO,
NPE/ICTABJICHHYIO B BHJIE
TEKCTOBOM M CUMBOJILHOM
3aIIMCH, CXEM, TAOJIHII,
JqUarpamm, rpapuKos,
PHCYHKOB;

— JIeHCTBOBATH MO AITOPUTMY,
CoJIepKalieMycsl B YCIIOBUU
3a71a4H;

—  HCIIOJIH30BaTh JIOTUYECKHE
paccyXJIeHus MPH pelIeHun
3a71a4H;

— paboTtath ¢ H30BITOUHBIMH
YCIOBUSIMU, BBIOUPAst U3 BCEH
uHpopmanuu, JaHHbIE,
HEOOXOIUMBIE JUIS PEIICHUS
3a7a4H;

Pewamu 3a0auu pazuvix munos, 6 mom yucie
3a0a4u NOBLIUEHHOU MPYOHOCTIU;
8b1OUPAMb ONMUMATLHBLL MEMOO PEUEHUS]
3a0a4u, paccmMampusas paziuyHbvle Memoobl,
CMpoums Mooeilb peulerusi 3a0a4u,
npoBoOUMb 00KA3AMENbHbIE PACCYIHCOCHUSL,
peuwiams 3a0auu, mpedyowue nepebopa
8APUAHMO8, NPOBEPKU YCIL08UlL, 6b100PA
ONMUMATILHO20 Pe3yilbmama,
AHATUBUPOBAMD U UHMEPNPEMUPOBANb
pe3yivmamol 8 KOHMeKCme YClo8ust 3a0ayi,
8bIOUpamb peuleHus, He npomusopeyauue
KOHMEKCmY,

nepesooums npu peueHuu 3a0asu
unghopmayuro uz 00HoU gopmsi 6 opyey,
UCNONb3YSL NPU HEOOXOOUMOCIU CXeMbl,
maoauysl, 2papuru, Ouazspammol;

B nosceonesnoii stcuznu u npu uzyieHuu opy2ux

npeomemos.
peuwams npakxmuyeckue 3a0adu u 3a0ayu u3
opyaux npeomemos




—  OCYILECTBIIATh HECIOXKHBII
nepebop BO3MOKHBIX PEIICHUH,
BBIOMpAs U3 HUX ONTHMAJIbHOE
10 KPUTEPHSIM,
chOpMyITUPOBAHHBIM B
yCIIOBUU;

— aHaJIU3UpOBaTh U
UHTEPIIPETUPOBATH
HOJIy4YEHHBIE PEILIECHUS B
KOHTEKCTE YCJIOBUS 3a/1auH,
BbIOMpATh PEIICHMUS], HE
MIPOTUBOpPEYAIINE KOHTEKCTY;

— pemiathb 3a/1a4M Ha pacyeT
CTOMMOCTH MOKYIIOK, YCITYT,
MOE3/I0K U T.II.;

— peuiath HECJOXKHBIE 3a]1auH,
CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BIIQJICHUU
(bupmoii, npeanpusaTueM,
HEJBUKHUMOCTBIO;

— pemiathb 3a/1a4M Ha MIPOCTHIE
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIUUCIIEHUE
CJIOXHBIX MPOIIEHTOB B
Pa3IMYHBIX CXeMax BKJIA/I0B,
KpEAUTOB U UIOTEK;

— peuiath NpakTUYECKUE 3a7a4H,
TpeOYIOIINE UCTIOTb30BAHMS
OTpULIATENIbHBIX YHCEN: Ha
oTmpeJesieHne TeMrepaTypbl, Ha
oTmpe/esieHue TOJ0XKEHHUS Ha
BPEMEHHOM OCH (710 HAIIeH PbI
U TIOCJIE), Ha IBH)KEHUE
JICHEeKHBIX CPEJICTB
(mpuxon/pacxo), Ha
oTpeJeNieHue TITyOHHbBI/BBICOTHI
U T.IL;

—  HCIOJb30BaTh MOHATHE
MaciiTada s HaX0KJIeHUs
paccTosHUMN U JUTHH Ha KapTax,
IUIAaHaX MECTHOCTH, IJIaHax
IIOMEIICHUH, BBIKPOUKAX, IIPU
paboTe Ha KOMIBIOTEPE U T.II.

B noeceonesnoti scuznu u npu
u3yueHuu opyaux npeomemos:

— peuaTtb HECIIOKHBIE
IIPAKTHUYECKUE 3aauH,
BO3HMKAIOIINE B CUTYaIUAX
TOBCEAHEBHOM JKU3HU

Feomempu}l - OHepI/IpOBaTL Ha 0a30BOM - Onepupoeamb NOHAMUAMU. MOUKA, NPAMAA,
YPOBHC MMOHATHUAMU: TOYKA, NnJ10CKOCmMb 6 npocmpaHcmee,
IpsaMasi, IMJIOCKOCTL B napauiejlibHocnib u I’lepl’leHauKyJZﬂpHOCﬂ’lb
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IIPOCTPAHCTBE, NapauIEIbHOCTh
U TIepIEHIUKYISIPHOCTD
HPSIMBIX U IJIOCKOCTEN;

— pacno3HaBaTh OCHOBHBIE BU/IbI
MHOTOT'PaHHUKOB (TIpU3Ma,
UpaMU/Ia, MPSIMOYTOJIbHBIN
napajienenunesa, Kyo);

— wu300pakaTh U3yyaeMmble
(GUrypHI OT PYKH U C
NPUMEHEHHEM TPOCTBIX
YEepPTEIKHBIX HHCTPYMEHTOB;

— nenathb (BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY,
cOOKYy, CHU3Y;

— U3BJIEKaTh UH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX QUrypax,
MIPE/ICTAaBICHHYIO Ha YepTekKax
Y PUCYHKAX;

— npuMeHATh Teopemy lludaropa
MIPHY BBIYUCIIEHUU 3JIEMEHTOB
cTepeoMeTpruyecKux puryp;

— HaxoJauTh 0OBEMBI U TUIOIIAIU
MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAaHHUKOB C
MpUMEHEHHEM (OpPMYIT;

— pacno3HaBaTh OCHOBHBIE BU/IbI
TeJN BpalleHus (KOHYC,
nUIuHAp, cdhepa u map);

— HaxoJuTh 0OBEMBI U TUIOIIAIU
MOBEPXHOCTEU MPOCTEUIIINX
MHOTOTPaHHHUKOB U TEJ
BpAIllEHUs C IPUMEHEHUEM

hopmy.

B noeceownesnoii srcusnu u npu
u3yueHuu opyaux npeomemos:

— COOTHOCHUTH a0CTpaKTHbIC
T€OMETPUYECKUE MOHATHS U
(baKThl ¢ pealbHBIMH
AKHU3HEHHBIMU O0BEKTaMU U
CUTYallUsAMU;

— HCHOJIb30BaTh CBOMCTBA
HIPOCTPAHCTBEHHBIX
reoMeTpu4ecKux Guryp s
pelLIeHHs] TUMIOBBIX 3a/1a4
MIPAKTUYECKOTO COJIePIKAHUS;

— COOTHOCHUTb IIJIOIIA TN
IOBEPXHOCTEN TEN OJUHAKOBOM
(opMBI Pa3IMYHOrO pa3zmepa;

APAMBIX U NIOCKOCMEl;

npUMeHsmy Olisl peulenusl 3a0ay
eeomempuyeckue akxmol, eciu YCiosus
npUMeHeHUs 3a0aHbl 8 ABHOU opme;
pewiams 3a0a4u Ha HAX0HCOeHUue
2eoMempuyecKux 6el1UdUH no oopazyam uiu
aAnoOpUMMam;

denamu (8bIHOCHbBIE) NIOCKUE YEPMEINHCU U3
PUCYHKOB8 00eMHBIX (hucyp, 6 mom ucie
pucogams U0 ceepxy, cOOKy, Cmpoums
CeyeHUss MHO20CPAHHUKO8,

U3871€KAMb, UHMEPNPEMUPOBAMb U
npeobpa306vlI8aMb UHDOPMAYUIO O
2eomempuieckux hueypax, npeocmasieHHyo
Ha Yyepmescax;

NPUMEHAMb 2eoMempuyeckue paxmol 05
pewieHus 3a0au, 8 mom yucie
NPeOnonazaruux HeCKOJIbKO Wazo8 peuleHus;
ONUCHIBAMb 83AUMHOE PACNOIONHCEHUE
APAMBIX U NIOCKOCMEN 8 NPOCMPAHCIEe;
Gopmynuposams ce0lcmea u NPUIHAKU
pueyp;

00KA3bIBAMb 2e0MempUiecKue
VIMBePIHCOeHUs,

61a0emv CmaHoapmuou Kiaccuguxayuet
NPOCMPAHCMBEHHBIX hucyp (nupamuobwi,
npuzMbvl, napaieienunedsl),

Haxoo0umv o0vembl U NIOWAOU NOBEPXHOCMEll
2eoMempuyecKux mei ¢ npuUMeHeHuem
dopmyn;

BLIUUCTIAMb PACCIOSHUSA U Yelbl 8
npocmpancmee.

B noseceonesHotl sxcuznu u npu uzyueHuu opyux

npeomemos:

UCNONIL308AMb CEOUICNEA 2€0MEMPUYECKUX
Guzyp ons peutenus 3a0ay NPaKmMu4ecKo2o
xapaxkmepa u 3a0ay u3 opyaux ooracmet
3Hanull
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COOTHOCHTH OOBEMBI COCYIOB
OJIMHAKOBOH (pOpMBI
Pa3IMYHOTO pa3Mepa;
OILICHUBATH (hopMy
NPaBUIHLHOTO MHOTOTPAHHUKA
1oCJIe CITUIIOB, CPE30B U T.II.
(ompenensiTh KOIM4eCTBO
BEpIIUH, pedep u rpaneit
NOJTy4€HHBIX MHOTOTPAaHHHUKOB)

Bexmoput u
KoopOounamul 6

OnepupoBaTh Ha 6a30BOM
YPOBHEC IMMOHATHEM JCKAPTOBLI

Onepuposams NOHAMUAMU 0eKAPMOBbl
KOOpPOUHAMbl 8 NPOCMPAHCIEE, BEKMOP,

npocmpancmee KOOPJAMHATHI B TPOCTPAHCTBE; MOOYIIb 6eKMOPA, PABEeHCMB0 EKMOPOS,
— HaXOJUTh KOOPJMHATHI BEPITUH KOOPOUHAMbl 8eKMOPA, Y2071 MEHCOY
Ky0a ¥ IpsIMOYTOJILHOTO 8EeKMOpAMU, CKATISIPHOE NPOU3Be0eHUe
rapajuiesenumesa 8€KMOPO8, KOLIUHEAPHbLE 8EKMOPbL,
HAxo0umuv paccmosiHue Mexicoy 08yMs
MOYKAMU, CYMMY 8EKIMOPO8 U NPOU3EeOeHUe
8EKMOPA HA YUCTO, Y20Jl MeAHCOY 8EKMOPAMU,
CKAAIPHOE npouszeedeHue, pacKkiaobléamy
8EKMOP NO 08YM HEKOINUHEAPHBIM 8EKMOPAM,
3a0aeams NJIOCKOCMb YPABHEHUEM &
0exapmosoul cucmeme KOOpOUHam;
peuiams npocmeniuiue 3a0a4u 66e0eHuem
8eKmMopHo20 bazuca
Hcmopusa — OnwuceIBaTh OTJENIbHBIE IIpeocmasnsams 6xnao evioarouuxcs
Mamemamuku BBIJIAIOIINECS PE3YIIbTATHI, MaAmemMamuKos 8 pazeumue Mamemamurxy u
MOJIy4Y€HHBIE B X0/I€ Pa3BUTHUS UHBIX HAYYHBIX obnacmell;
MaTeMaTUKU KaK HAyKH; HOHUMAMb POJIb MAMEMAMUKU 8 PA3EUMUU
— 3HATh IPUMEPHI Poccuu
MaTeMaTHYECKUX OTKPBITUN U
UX aBTOPOB B CBS3H C
OTEYECTBEHHON U BCEMUPHOI
HUCTOpUEH;
— TMOHMMAaTh POJIb MATEMaTUKHU B
pa3Butuu Poccun
Memoowt — lIpuMEHSITh U3BECTHBIE METOIbI Hcnonvzosams ocHoeHble Memoobl
Mamemamuku IPU PEIICHUU CTaHAAPTHBIX Odokazamenbcmea, npoeooUums

MaTEeMaTUYECKUX 3a/1ay;
3amMeydarhb U XapaKkTepU30BaTh
MaTeMaTUYECKHE
3aKOHOMEPHOCTH B
OKpYyKarolen
JIEACTBUTEIILHOCTH;

IIPUBOJIUTH IIPUMEPBI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IIPUPOJE, B
TOM YHCJIE XapaKTePU3YIOLIUX
KpacoTy U COBEPILIEHCTBO
OKpYXKarolero Mupa u
MPOU3BEJICHUI UCKYCCTBA

00KA3ameNbCmeo U 6bINONHAMb
onposepoicerue;

NPUMEHAMb OCHOBHbLE MEMOObl PEULCHUSL
mamemamuyeckux 3a0ay,

HA OCHO6E MameMamuyeckux
3aKOHOMEPHOCMEl 8 NPUPoOe
Xapakmepuzo8ams Kpacomy u CO8epuLeHCme0
OKPYHCAIOWe20 MUPA U NPOU3BEOCHUTL
uckyccmsa,

NPUMEHSIMb npocmetiuue NPocPAMMHbLe
cpedcmea u 21eKmMpPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl nPu peueruy Mamemamuyeckux
3a0ay
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MeTal’Ipe[[MeTHbIe pe3yJdbTaThbl

PeryasiTuBHbIe yHUBepPCcaIbHbIE YUeOHbIE 1eliCTBUA
BrInyckHUK HAy4YHTCH:

—  CaMOCTOSITEJILHO OMPEAETATh 1EIH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH, 10 KOTOPHIM MOMXKHO
OTIPENICTUTh, YTO 1IeJIb JIOCTUTHYTA;

— OILICHHUBATh BO3MOXXHBIC ITOCIICACTBUA IOOCTUXKCHUS OCTaBJIECHHOU Ooejan B ACATCIBHOCTH,
CO6CTB€HHOI>1 JKU3HHU U KHU3HHU OKPYKaIOIIKUX JIIOI[@I;'I, OCHOBBIBAsICh Ha C006pa)KGHI/IHX 3TUKU U
MOpaJH;

— CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B OOPa30BATEINHHOW JICSITEILHOCTH U
JKU3HCHHBIX CUTYallUsIX;

— OILICHUBATbH pPECypChl, B TOM 4YHCIE BpeMd U Jpyrue HeEMaTEepHUAbHBIE PECYPCHI,
HCO6XOJII/IMBIC I JOCTHUXXCHUA [OCTaBJIEHHOMI e,

— BBI6I/IpaTI) OyTb JOCTUKCHHA 1ECIH, IUIAHUPOBATh PCHICHUC TIOCTABJIICHHBLIX 3ala4,
ONTUMU3UPYS MATCPHUAJIBHBIC 1 HEMATCPUAJTIbHBIC 3aTPAaThI;

—  Oopranu3oBbIBaTh A(G(GEKTUBHBIA TOUCK PECYpPCOB, HEOOXOAMMBIX IS JIOCTHIKECHHS
IMOCTaBJICHHOM 1IN,

—  COIOCTABJISITH MOJIYYCHHBIA PE3YNIbTAT NCATEILHOCTH C TIOCTABJICHHON 3apaHee MEIbIO.

2. ITo3HaBaTe/IbHbIE YHHBeEpPcAIbHbIE YUeOHbIe AelicTBUS
BopInycKHUK HAy4YuTCH:

— HCKaTh W HAXOJUTh OOOOIIEHHBIE CMOCOOBI pEIIeHUs 3a7ad, B TOM YHUCJE, OCYIIEeCTBIAThH
pa3BepHYThI HWHGOPMAIIMOHHBIH TIOMCK W CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHBIE U
TMO3HABATEJIHHBIC) 33/1aUH;

— KPUTHYECKHU OICHMBaTb M HHTEPIPETHPOBATH HMHGPOPMAIMIO C pa3HbIX MO3ULUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHHOPMALIMOHHBIX HCTOUHUKAX;

—  UCHOJIb30BaTh pAa3JIMYHBIE MOJEIbHO-CXEMAaTUYEeCKHEe CpeACTBa sl TMPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHUH, a TaKKe MPOTUBOPEUHIi, BBISBICHHBIX B MH(POPMAIIMOHHBIX
HMCTOYHUKAX;

— HaxOJWThb U MPUBOJAUTH KPUTHUYECKUE APTYMEHTHI B OTHOILCHUU JEHCTBUN M CYXKIACHUU
JPYroro; CIOKOMHO M pa3yMHO OTHOCHTBbCS K KpPUTHYECKHMM 3aMEUYaHHsIM B OTHOLICHUH
COOCTBEHHOTO CYXKJIEHUS, pacCCMaTpUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJWUTHb 3a paMKHU Yy4eOHOTro MpeaMeTa M OCYUIECTBIIATH LieJICHANpPaBICHHBIH MOMCK
BO3MOXHOCTEH JJIsl IIMPOKOIo MEpeHoca CPeICTB U CIOCOO0B IECTBUS;

—  BBICTpaumBaTh UHAMBHUAYATbHYIO 00pPa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUUEHUS CO
CTOPOHBI IPYTMX YUACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

—  MEHSTh U YAEepPKUBaTh pa3Hble O3UIIMU B MO3HABATEIILHON AEATEIbHOCTH.

3. KoMMyHHKAaTHBHBbIE YHHBepPCaJIbHbIe y4eOHbIe 1eiicTBUSA
BbInyCKHUK HAYy4YUTCH:

—  OCYIIECTBJIATH JIEIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3POCIBIMU (Kak
BHYTpPU 00pa3oBaTeIbHON OpraHu3aliM, Tak M 3a ee IpeAeraaMu), NoJA0upaTh HapTHEPOB JUIs
JeTTOBOM KOMMYHHUKAIIMM HCXOJs M3 COOOpaXCHHMH pe3yabTaTUBHOCTH B3aUMOJEHUCTBUSA, a HE
JIMYHBIX CUMIIaTUH;

—  TIpH OCYIIECTBJIEHUH TPYNIOBOI pabOTHI OBITH KAK PYKOBOAUTENIEM, TaK U YICHOM KOMaH/IblI
B Pa3HbIX POJISIX (FeHepaTop uael, KPUTHK, UCIIOJHUTENb, BEICTYNAOLINHA, SKCIIEpPT U T.1.);

—  KOOPJMHMPOBATH M BBINOJHATH pabOTy B YCIOBHSIX pEAIbHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  pPa3BepHYTO, JIOTUYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHMsSI C MCIOJIb30BAaHUEM
aJIeKBAaTHBIX (YCTHBIX M MMCHbMEHHBIX) SI3bIKOBBIX CPE/ICTB;



—  pacmo3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIlMH U MPEIOTBPAIaTh KOH(GIUKTHI 1O UX aKTUBHOM
¢da3pl, BBICTpaMBaTh JEJIOBYI0O M 00pa3oBaTENbHYI0 KOMMYHHUKAILMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

JInyHOCTHBIE pPe3yJIbTAThI

-OpUEHTaLINsI 00YJaIONIUXCs HA JOCTUKEHUE TMYHOTO CUACThS, PEATM3aIIUIO 103U TUBHBIX
KU3HECHHBIX TICPCIIEKTUB, HUIIHATHBHOCTh, KPEATUBHOCTH, TOTOBHOCTh U CIIOCOOHOCTD K
JTUYHOCTHOMY CaMOOIIPEEIICHUIO, CHOCOOHOCTh CTABUTH IEIH U CTPOUTH JKM3HEHHBIC TJIaHbL;

— TOTOBHOCTh M CIIOCOOHOCTH 0O0€cCneunTh ceOe W CBOMM OJIM3KMM JIOCTOMHYIO JKHU3Hb B
MPOLECCE CaMOCTOSATEIBHOM, TBOPUYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTHh OOYyYalOIIUXCS K OTCTauBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIIOCOOHOCThH BBIPabATHIBATh COOCTBEHHYIO MO3WIIHIO IO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIMTHUYECKUM COOBITHUSIM TMPOILIOTO W HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHH, TYXOBHBIX IIEHHOCTEH M TOCTHKEHUI HAIlIe CTpaHBbI;

— TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCS K CaMOpPa3BUTHUIO W CAMOBOCIHMTAHHIO B
COOTBETCTBHUU C OOIINEUETOBEYECKUMU IIEHHOCTAMH U HIACAIaMH TPaXTAHCKOTO OOIIEeCTBa,
MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIIIEHCTBOBAHUM, 3aHATHUAX CIOPTUBHO-03I0POBHUTEIHLHOMN
NEeSITETHHOCTBIO;

— TPUHATHE W pealu3alivs IIEHHOCTEH 3I0POBOTO M 0€30macHOTO 00pasza >KHU3HH, OepexHOE,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIIEHHE K COOCTBEHHOMY (DPM3UYECKOMY U TICHXOJIOTHYECKOMY
3/10pOBbIO;

—  HENpPHUATHE BPEIHBIX MIPUBBIYCK: KYPEHUS, YITOTPEOICHUS aJTKOTOJIsI, HAPKOTHKOB.

- HPaBCTBEHHOE CO3HAHME U TOBEJACHHE Ha OCHOBE YCBOCHHMsS OOIIECUYEIOBEYECKHX LEHHOCTEM,
TOJICPAHTHOT'O CO3HAHUS U TIOBEJICHUS B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
IUaoT C APYrUMH JIOAbMH, JOCTHTaTh B HEM B3aMMOIOHMMAHHUS, HAXOJIUTH OOILIME LU U
COTPYIOHHUYATH JJI UX JOCTUXKEHUS;

—  TIPUHATHE TYMAaHHUCTUYECKHUX LIEHHOCTEH, 0CO3HAHHOE, YBaXKUTEIBHOE U 100pOKeIaTeIbHOE
OTHOIIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

—  CHOCOOHOCTh K CONEPEKUBAHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOILIECHUS K JIIOJSM, B
TOM 4YHCIIe K JIULaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0pPOBbSl W HHBaIuAaM; OepeikHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY M IICHXOJIOTUYECKOMY 3]I0POBBIO
JPYTUX JIIOJIeH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— ¢dopMHpOBaHHE BBIPAXKEHHOM B TOBEACHWM HPABCTBEHHOW IMO3WLMU, B TOM YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOODPY /100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEIEHHUS Ha OCHOBE
YCBOGHUS  OOIIEYENIOBEYECKUX IIEHHOCTE W  HPAaBCTBEHHBIX UYYBCTB  (YecTH, JI0JTa,
CHPaBETMBOCTU, MUJIOCEPIUS U IPYKEI00us);

—  pPa3BUTUE KOMIIETCHIIUN COTPYAHHUYECTBA CO CBEPCTHHUKAMHM, JETbMH MJIAJLIETO BO3pacCTa,
B3POCJIBIMH B 00pa3oBaTeIbHOM, OOIIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATEIBCKOM, TPOSKTHOM
U APYTrUX BUJAAX JEATEIbHOCTH.

—  MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd, 3HAUUMOCTH
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIaJICHUE TOCTOBEPHOM MHPOpMAIUEH O
MEPEIOBBIX JTOCTHXKEHUSAX U OTKPBITUSX MUPOBOM U OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh W CHOCOOHOCTH K O0Opa3oBaHHIO, B TOM 4HCIE caM0ooOpa3oBaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HH; CO3HATEIHHOE OTHOIIEHHE K HEMTPEPHIBHOMY 00OPa30BaHHIO KaK YCIOBUIO
yCIEeNTHOM npodeccruoHaNbHON U 00IIeCTBEHHOU NesSTENbHOCTH;

—  DKOJIOTMYECKasi KyJIbTypa, OepekHOE OTHOIIEHHS K POJAHON 3eMile, TPUPOJIHBIM OOraTcTBaM
Poccun u mupa; moHMMaHHWE BIMSHUS COIUAIBHO-DKOHOMUYECKHX MPOILIECCOB HAa COCTOSIHHE
MIPUPOHOMN U COLIMATIBHON CpeJibl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOAHBIX PECYPCOB; YMEHHUS U
HABBIKA Pa3yMHOTO MPHUPOJIOTIONH30BaHUS, HETEPIUMOE OTHOIICHHE K JEHCTBUSM, MPHUHOCSIINM

BpCJ OKOJIOTUH, HpI/IO6peTCHI/Ie OIIbITa BKOHOFO-HaHpaBHeHHOﬁ ACATCIIBHOCTH,
2



—  OSCTCTUYECKOE OTHOLICHHS K MHpPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOIO OBITA.

2. Conepxxanue y4eOHOro nmpeamera

Aure0pa 1 HaYa/1a MaTEeMATHYECKOI0 AHAJIH3A

HarypanbHble yncina, 3anmch, pa3psaHble cliaraeMbie, apupmeTndeckue aecTBus. Yncna u
JecsITUYHAs cucTeMa cuuciieHus. HarypanbHble uncina, 1eTMMOCTb, IPU3HAKHU JAETUMOCTH Ha 2, 3,
4, 5,9, 10. Paznoxenue uncia Ha MHOkUTEH. OcTaTku. Penenue apupmeTndeckux 3aaad
MIPAKTUYECKOTO COJIEPIKAHUS.

[enbre yncna. Moayib 4nciia U €ro CBOMCTBA.

Yactu u nomm. dpobu u aeiictBus ¢ Apoosimu. OkpyrieHue, npubauxeHue. Pemenme
MPAKTUYECKUX 33a4 HA PUKHUJIKY U OLIEHKY.

[IponenTsl. Pemenne 3a1ay npakTHYECKOTO COAECPKAHNS HA YACTH U POLEHThl. CTeneHp ¢
HaTypaJbHBIM U LIEJIbIM MOKa3zaTesneM. CBoiicTBa creneHeld. CTaHIapTHBIN BU]I YKCIA.
Anrebpandeckue BeIpakeHHs. 3HaUeHUeE alreOpandyeckoro BbIpayKeHHsI.

KBanparuslit kopenb. M300paxkenue umnciia Ha 4nucinoBoil npsamoil. [IpubnmkeHHoe 3HaueHne
UpPPaLMOHAJIBHBIX YHCEL.

Ilonuamue muocounena. Paznodcenue mnocounena Ha Mmuodcumenu, Y paBHEHUE, KOPEHb YPaBHEHUSI.
JIuneitnple, KBapaTHbIE YPAaBHEHUS U CUCTEMBI JIMHEHHBIX YPABHEHUI.

Pemenne npocteimmx 3a1a4 Ha IBIKEHHUE, COBMECTHYIO PabOTy, MPOIIEHTHI. YKnCIIOBhIS
HEpPABEHCTBA U UX CBOMCTBA. JINHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI.
UYucnosslie mpoMexyTku. OO0beMHEHNE U TTEpECEUeHHE TPOMEKYTKOB.

3aBUCUMOCTD BEJIMYWH, (YHKITUS, apTYMEHT U 3HaUY€HHEe, OCHOBHBIC CBOKCcTBA pyHKIMit. ['paduk
¢dbyaknuu. Jlunerinas yakuus. Ee rpaduk. YrioBoit ko3 huiiueHT npsamoii.

Keaopamuunas ¢ynxyus. I'pagux u ceoticmea xeaopamuunoi pyukyuu. epagux ¢yuxkyuu

y= \/; I'paguk pynkyuu y = g .
Hynu dbyHkmm, npoMeKyTku 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHue Wil yObIBaHHE) Ha
YHCIIOBOM MpoMexyTke. Haubombiiee n Haumenbiiee 3Hauenue Gpynkiun. [lepuonuueckue
(GYHKIMY 1 HAMMEHBIINH TepHO/I.

I'panycnas mepa yrina. Tpuronomerpuueckasi OKpykHOCTb. OlpeiesieHue CUHyca, KOCUHYCa,
TaHI€HCa MPOU3BOIBHOTO yrila. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. 3HAUCHUS
TpUroHoMmerpuueckux Gpynkuuii st yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paghuxu mpueconomempuueckux ¢hynxyuii 'y =C0SX, Yy = sinx, y =10X.

Pemrenne npocTeimnx TpPHroHOMETPUUECKUX YPAaBHEHUH C IOMOUIIBIO TPUTOHOMETPUUECKOI
OKPYXHOCTH.

Tlonsamue cmenenu ¢ oeticmeumenvuvim nokazamenem. Ilpocreiiiue mokasarenpHble ypaBHEHUS U
HepaBeHcTBa. [lokazarenbHas QyHKIUS U ee Tpaduk.

Jlorapudm uucina, ocHOBHbIE cBOMcTBa Jorapudma. [lecaruunsiii sorapudm. [Ipocreiimme
norapudMUUecKue ypaBHEeHUs U HepaBeHcTBa. Jlorapudmudeckas GyHKIMs U ee rpaduk.
[Tonsitre crenenHoit GyHkuu u ee rpaduk. [Ipocreiimme uppanuoHansHble ypaBHEHUS.
Kacarenbnas k rpaduky Gynkuuu. [ToHsTre npou3BogHOM QYHKIIUU B TOUKE KaK TAHT'€HC yria
HaKJIOHA KacaTesJbHOU. ['eoMeTpruyeckuii u PU3NUECKHI CMBICT TPOU3BOAHON. [Ipoussoonsie
MHO2OYNEHOS.

Touku sxcTpeMyMa (MakcCUMyMa U MUHUMYMA). Mcciedosanue snemMenmapHolx (hyHKYyull Ha mouku
IKCmMpemMyma ¢ NOMOWbIo npou3eoonoll. Haensaonas unmepnpemayus.



Tlonsmue nepeoobpasnoii hynkyuu. Quzuueckuii cmvlci nepsoodpasnou. Iowsmue 06 unmeepane
KaK naowaou noo 2papuxom @yHxkyuu.

I'eomerpus

@urypsl Ha IIIOCKOCTH U B TpocTpaHcTBe. JnuHa u riomazns. [lepumeTpsl u momanu Guryp.
[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEH.

TpeyronbHuky. Buabl TpeyrojipHUKOB: OCTPOYTOJIbHbBIE, TYIIOYTOJIbHBIE, IPAMOYToJbHbIE. KaTer
npotuB yria B 30 rpagycoB. BHenHuii yrosu TpeyrojabHHUKa.

buccekrpuca, Mmenmana 1 BbICOTa TPEYroyibHUKA. PaBEHCTBO TPEyroJbHUKOB.

Pemenue 3a1a4 Ha kiieTyaroii Oymare.

PaBHOOEIpeHHBIN TPEYroJIbHUK, PABHOCTOPOHHUI TpeyrojabHUK. CBONCTBA paBHOOEIPEHHOTO
TPEYroJbHUKA.

CooTHoIIEHNS MEX Ay CTOPOHAMU U YTJIaMH B IPSIMOYTOJIbHOM TPEYrOJIbHUKE.
Tpuronomerpuueckue GyHKIMH YTI0B B IPSIMOYTroJibHOM TpeyrojbHuke. Teopema [Iudaropa.
[IpumeHeHne TeopeM CUHYCOB M KOCHHYCOB.

YeTbIpexyrojJbHUKU: NTapajliieorpamMmm, poMO, MpSIMOYTrOJbHUK, KBaApaT, Tpaneluus U uX CBONCTBA.
CpenHsig TUHUS TPEYroJIbHUKA U TPaINeLuy.

Buinyxnvie u negvinyxivie guzypui. Ilepumerp MHoroyrosnbHuka. [IpaBuibHbII MHOTOYTOJIBHUK.
VYTI1bl Ha IJIOCKOCTH U B IPOCTpaHCTBE. BepTHKanbHbIE U CMEXKHBIE YIJIbI.

CymMa BHYTPEHHHX YIJIOB TPEYTrOJIbHUKA U YETHIPEXYTOIbHHUKA.

CooTHolIeHHS B KBa/IpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronanu MHOTOYroJbHHUKA.

[Togo6HbBIE TPEYroJIbHUKH B MPOCTEUIINX CITydasiX.

dopmysbl IOHIAAN MPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, poMOa, Tparenuu.

OkpyxHOCTb M Kpyr. Paguyc u nuametp. JlirHa OKpYy>KHOCTH U IWIomaab kpyra. Hucmuo .
Bniucannsliil yros, B 4aCTHOCTH yroJ, onuparouuiicss Ha quametp. KacaTenbHast K OKpy>KHOCTH U €€
CBOWCTBO.

Ky6. CooTHomienus B Kyoe.

Terpasap, NpaBUIBHBINA TETPASIP.

[IpaBunbHas nupamua u npusMa. [Ipsmas npusma.

H300pasicenue nekomopvix MHO202PAHHUKO8 HA NJIOCKOCHIU.

[IpsimoyronwHbIii mapamienenunen. Teopema [lughazopa 6 npocmpancmeae.

3aauy Ha BHIYKMCIICHUE PACCTOSIHUN B IPOCTPAHCTBE C MOMOIIbIO TeopeMbl [Tudaropa.
Paszeepmra npamoyzonvnozo napannenenuneoa.

Konyc, nmununnp, map u cdepa.

IIpoexyuu ¢ueyp na nnockocms. Hzobpascenue yununopa, KOHyca u cgpepovl Ha nioCKOCmu.
Ilonsamue 06 o6vemax men. Vicnonbp3oBaHue JUIs PEIICHUS 3a/1a4 Ha HAX0XKICHUE T€OMETPUUYECKUX
BeTUYMH (popMyn 0ObeMa MpU3MBL, IIIIUHAPA, THPAMUIbI, KOHYCa, [1apa.

Ilousmue o nodobuu na nrockocmu u 8 npocmparcmeae. OTHOLICHUE TIIOMIAIEH U 00BEMOB
MoA0OHBIX Uryp.

BepositHocTh M cTaTucTHKA. JIornka 1 KOMOMHaTOpHKA

Jloruka. BepHble u HeBepHBIe yTBepkAcHUA. Creacteue. Konmpnpumep.

Mnooicecmeso. Ilepebop BapHaHTOB.

TaGnuuel. CTonbyaTbie U KPYroBble JUArPaMMBI.

Yucnossle Habopbl. CpenHee apumMeTnieckoe, MeinaHa, HauboIblIee 1 HAaMMEHbIIee 3HAYCHMUS.
IIpumepol usMEHUUBLIX BENUUUH.

YacroTta 1 BeposATHOCTH coObITHs. CityuaiiHblii BBIOOD. Beruncienue BeposTHocTel coObITHI B
OTIBITAaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.

He3zasucumvle cobbimus. Dopmyna cnodicenus 6eposmHocmell.

Ipumepwr cyuaiineix eenuuun. Pasnomeproe pacnpedenenue. Ilpumeper HOpmanbHo2o
pacnpedenenus 6 npupoode. [lonamue o 3axone 601bUUX YUCE].



OcHoBHasi 0a3oBasi mporpaMmma

Aure0pa n Ha4Ya/1a AaHAJIH3A

IToBTOpenue. Pemenue 3a1a4 ¢ UCNOJIB30BAHUEM CBOMCTB UMCEN U CUCTEM CUUCIIEHUS, AEITUMOCTH,
JI0JIEN W YacTeu, MPOLEHTOB, MOIyJIel uncell. Perenue 3a1a4 ¢ UCIOJIb30BAaHUEM CBOMCTB
CTeneHeH U KOpHEH, MHOTOUJIEHOB, TPE0Opa30BaHU MHOTOWICHOB U IPOOHO -paIlMOHAIBHBIX
BBIPAKCHUI.

Pemenue 3aga4 ¢ UCNoOJIb30BaHUEM I'PayCHOM Mephl yriia. Moaysb yucia u ero CBOMCTBaA.
Pemienue 3a1a4 Ha ABMKEHHUE M COBMECTHYIO Pa0OTy € TIOMOIIBIO JIMHEHHBIX ¥ KBAAPATHBIX
ypaBHEHUH U X cucteM. Pelienue 3a1a4 ¢ moMOLIbI0 YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJJHOH MepeMeHHOH, ¢ TPUMEHEHHEM H300paXKEHU ST YHCIOBBIX IIPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCMoJIb30BaHUEM YHUCTIOBBIX PYHKUMN U UX TpadukoB. Mcnoas3oBaHue CBONCTB
U rpaMKOB JIMHEWHBIX U KBAJIPATUYHBIX QYHKIINUNA, 0OpaTHON MPONOPIHOHATBHOCTH U (PYHKIIUN

Y =+/X . I'paduueckoe penieHne ypaBHEHHI 1 HEPABEHCTB.

Tpuronomerpuueckas OKpyKHOCTb, paouantnas mepa yeaa. CUHyC, KOCUHYC, TAHT€HC, KOMAH2eHC
MIPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO U CIEACTBUS U3 HETO. 3HAYCHUS

T T T T
TpuroHOoMeTpHueckux GyHKiwmii st yriios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,E, E pan).
DopMynbl CLOAHCEHUS MPULOHOMEMPUYUECKUX YHKYULL, POPMYIbL NPUSEOeHUs, (hoOPMYTIbl OBOUHO20

apaymenma..
Hymu ¢yHkum, mpoMeXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbosbiliee u HauMeHbIee
3HaueHne GyHkuu. [lepuonnueckue Gynkmuu. YeTHOCTh U HeYeTHOCTh QyHKIMI. CrnodwcHble
dynxyuu.

Tpuronomerpuueckue GyHakuuu Y =COSX, Y =Sin X,y =tgX . @yuxyus Yy = ctgx . CpoiicTa
1 TpauKi TPUTOHOMETPUIECKUX (PYHKITHIA.

APKKOCHHYC, apKCUHYC, apKTaHT€HC YHcia. Apkkomaneenc yucaa. IIpocreime
TPUTOHOMETPUYECKNE YpPaBHEHUS. PeneHne TpuroHoMeTpUuIeCcKNX ypaBHEHUI.

Obpamusie mpueconomempuyeckue GyHKyuu, ux ceoticmea u epaguxu. Pewenue
npoOCmenuiux mpueoHOMempuyeckKux HepageHcms.

CreneHb C I€HCTBUTENBHBIM [TIOKA3aTENEM, CBOMCTBA cTeneHu. [IpocTeiimme
MoKasaresbHble ypaBHEHUS U HepaBeHcTBa. [lokazarenbHas GyHKIMS U ee CBOMCTBA U rpaduk.

Jlorapudm uuncia, cBoiicta sorapudma. Jlecaruunsiit torapudm. Yucro e. Hamypanvhoiii
noeapughm. IlpeobpazoBanue norapupmudeckux BeipaxeHuil. Jlorapudmuueckue ypaBHeHHS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIus U ee CBONCTBA U rpaduk.

Crenennas ¢pyHKuMs U ee cBoiicTBa U rpaduk. MppanmoHnaabHble ypaBHEHUS.

Memoo unmepsanos 0is peuieHus HepageHcma.

IIpeobpazosanus epaghurxos pyHxyuil: cosue 80016 KOOPOUHAMHBIX OCell, pacmsadiceHue U
colcamue, ompasicerue OMmHOCUMENbHO KOOpOuHamHulx ocell. I paguueckue memoost pewienus
VpasHeHuil u HepageHcms. Pewenue ypasnenuii u Hepagencma, cooepicaujux nepemenHyo noo
3HAKOM MOOYIIA.

Cucmemvl noKa3amenbHbIxX, 102APUPMULECKUX U UPPAYUOHATbHBIX ypasHeHul. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCNE.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aumuo oopammusix hyHKyuil.

Ypasnenus, cucmemsl ypagnenuii ¢ napamempom.

[TpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky ¢ynkuun. ['eomerpuueckuit u
¢u3nueckuit cMpbIcs Ipou3BogHOM. [Ipon3BoaHbIe AeMeHTapHbIX GyHKUUH. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuti u pusuuecKuii CMuiCiL.

[TonsiTre 0 HempepbIBHBIX (QYHKIMAX. TOUKH SKCTpeMyMa (MaKCHMyMa U MUHHUMYMa).
HccnenoBanue sneMeHTapHBIX GYHKIMA Ha TOUKHA SKCTpEMyMa, HauOOJIbIllee U HauMEHbIIIee



3HAa4YEeHHUE C MMOMOIIBIO TPOU3BOIHON. [locmpoenue epaghuxos pyuxyuii ¢ NHoMOwb1O NPOU3BOOHDBIX.
llpumenenue npouz800HOU NpuU peutenuu 3a0au.

[TepBooOpasnast. Ilepsoobpasnvie snemenmapHuvix Gyuryuil. I1n1owads KpusoIUHEUHOU
mpaneyuu. @opmynra Hoiomona-Jletionuya. Onpedenennulii unmezpai. Boiuucienue niowaoeti
NIOCKUX pucyp u 00vemos men 8paweHus: ¢ HOMOWbIO UHmMe2pada.

I'eomerpus

[ToBTOpenue. Pemenne 3a1a4 ¢ NpUMEHEHNEM CBOMCTB (pUTYp Ha IIIOCKOCTH. 3a7a4yul Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpIpUMepoB. Vcnonb3oBaHue B 3a7a4ax MPOCTEHIINX
JIOTUYECKUX IpaBuil. Perienue 3aau ¢ UCMOJIb30BaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOIIEHUN B
IPSIMOYTOJIBHBIX TPEYrOJbHHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIpEXyroJbHUKaMH. Penienne 3amau ¢
HCI0JIb30BaHNEM (DAaKTOB, CBSI3AHHBIX C OKPYXHOCTSIMHU. Pemienne 3ai1a4y Ha n3MepeHus Ha
IJIOCKOCTH, BBIYMCIIEHUE JIUH U TUIoIIaiel. Pewenue 3a0au ¢ nOMouyblo 6eKmMopos U KOOPOUHAM.
Harnsgnas crepeomerpusi. @urypsl 1 ux uzoopaxenus (kyo, nupamua, npusma). OcHosHble
nousmus cmepeomempuu u ux ceovicmsa. Ceuenus Kyoa u Terpasjipa.

Touka, mpsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, AKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.
B3aumHoe pacnonoxeHue NpsMbIX U IIIOCKOCTeH B mpocTpaHcTBe. [lapanienbHOCTh NpsSMBIX U
IJI0CKOCTEH B pocTpaHcTBe. M300pakeHue npocTelnX NpoCTpaHCTBEHHBIX (QUTYp Ha
MJIOCKOCTH.

Paccrosiaus Mex 1y Gpurypamu B IpOCTPAHCTBE.

VYrusl B npoctpancTse. [lepreHauKynspHOCTb NPSAMBIX U INIOCKOCTEN.

[Tpoexiust GuUrypsl Ha TUIOCKOCTH. [IpU3HAKN TEPIICHAUKYIISIPHOCTH TMPSMBIX U TUIOCKOCTEH B
npocrtpaHcTBe. Teopema o Tpex neprneHIuKyispax.

Muororpannuku. [Tapamnenenunen. CBoiicTBa MpAMOYrobHOTO Mapajienenumnena. Teopema
[Tudaropa B npoctpanctse. [Ipuzma u nupamuaa. [IpaBunbHas nupamuia u npaBuibHas MpU3Ma.
[Ipsmas nupamuga. DIeMeHTbl TPU3MBbI U TUPAMUJIBI.

Tena Bpammenus: MWJIUHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTrOBOTO
HWIMHJPA, IPSIMOro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus: Ha IIOCKOCTH.

IIpeocmasnenue 06 yceuenHom KOHyce, ceueHusi Konyca (napaiieibHoe 0CHOBAHUIO U
npoxoosiuee uepe3 GepuiuUty), ceyeHus YuIuHopa (napaiieibHo u NepneHOUKyIAPHO OCU), CeueHUs.
wapa. Pazeepmra yununopa u konyca.

Ilpocmetiuue komouHayUYU MHO20CPAHHUKOS U el 8pawerus medicoy cooou. BerauciaeHue
3JIEMEHTOB IIPOCTPAHCTBEHHBIX Guryp (pedpa, AuaroHasiu, yribl).

[Tnomaas MoOBEpXHOCTH MPABHIIBHOM MUpaMUAbI U MIPSAMOi mpu3Msl. [1nomiaas noBepxHocTu
MPSIMOTO KPYrOBOTO IUJIMHAPA, MPSIMOT0 KPYrOBOTO KOHYCa M 1I1apa.

[Tonsitre 06 o6beMe. OO6bEeM MUpaMUIBI U KOHYCA, TpU3Mbl U nuinuHApa. O0beM 1mapa.

Ilooo6Hvle mena 6 npocmpancmeae. COOTHOIICHHS] MEXKIY ILTOIIAIIMU TIOBEPXHOCTEN U
o0BeMaMu ITOJO0OHBIX TE.

euoicenus 6 npocmpancmee. napaiienibHulll NepeHoc, YeHMpPalbHAs CUMMEMpPUs,
cummempusi omuHocumenvbHo niockocmu, nogopom. Ceoticmea dgudxcenuti. Ilpumenenue ogudiceHutl
npu peulenuu 3a0au.

BekTopsl 1 koopuHaTHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YHCIIO,
yroJ Mexay BekTopaMmu. KosnmuHeapHble U KOMIUIaHAPHBIE BEKTOPHL. CraisapHoe npouzgedeHue
sexmopos. Teopema o paznodiceHuu 6eKmopa no mpem HeKoMnianapHouim gekmopam. CxanapHoe
npouseedeHue 6eKmopos 6 koopounamax. Ilpumernenue 6ekmopos npu peuieHuu 3a0ay Ha
HaxooicoeHue paccmosHutl, Onul, niowaoeu u 06vLeMos.

VYpasnenue niockocmu 6 npocmpancmee. Ypaeuenue cghepvi 6 npocmpancmee. opmyna
015 8LIYUCTICHUS PACCMOAHUS MEAHCOY MOUKAMU 8 NPOCMPAHCIEE.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMHU
[ToBTOpenue. Pemenue 3a1a4 Ha TabIUYHOE U rpaduuecKkoe MpeCTaBIeHUEe JaHHBIX.
Hcnosib30BaHMEe CBOMCTB M XapaKTEPUCTHUK YUCIOBBIX HAOOPOB: CPETHUX, HAUOOIBIIETO U



HAaMMEHBLIETO 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue vacmomsi u
seposmuocmu coovimuil. Bvluucnenue éeposmuocmett 6 onvimax ¢ paeHOB03MONCHbIMU
anemenmapubimu ucxooamu. Pewenue 3a0ay c npumenenuem komounamopuxu. Pewenue 3adau na
8blUUCIeHUE BEPOAMHOCMEU He3A8UCUMbIX COObIMUL, NPUMEHEHUEe POPMYIbL CILOHCEHUS
seposimuocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiliepa, depesa eeposmuocmet,
gopmynvl Bepuynnu.

Yenosnasa eeposimnocme. Ilpasuno ymuoscenus eeposmuocmeri. Qopmyna nOaHOU 8ePOIMHOCHIU.
Jluckpemnvie cayuatinvle éenuyunsl u pacnpeoenenus. Heszasucumvie cuyuatinvle 6enuyunbl.
Pacnpeoenenue cymmor u npouszsedenus He3a6UCUMbIX CTYYAUHBIX BETUYUH.

Mamemamuueckoe odxcuoanue u oucnepcust Ciy4aunou serudunvl. Mamemamuueckoe odxxcuoanue u
oucnepcusi CyMmul CLyyaunvlx eenudun. I eomempuueckoe pacnpeoenenue. bunomuanvnoe
pacnpeoeneHue u e2o c8olicmad.

Henpepuvignvie cryuaiinvie senuuunsl. [lonsmue o nnomnocmu éeposmuocmu. Pasnomeproe
pacnpeodenetue.

Ilokaszamenvroe pacnpedenenue, e2o napamempbi.

Ilonamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmaneHo2o pacnpeodenenus. llpumepovi
CYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (RO2PEUHOCMb USMEPEeHUl, pOCm
uenoseKa).

Hepasencmeo Yebviwmesa. Teopema bepnynnu. 3akon 6onvuuux uucen. Boibopounwiii memoo
usmepenus eepoamuocmeti. Ponw 3axona 6onvuiux yucen 6 nayke, npupooe u ooujecmee.
Kosapuayus osyx cnyuatinvix eéenuyun. Ionamue o koagpguyuenme xoppenayuu. Coemecmuole
HAOA00eHUs 08YX CYYAUHBIX 8eUdUH. Bvibopounsiii koagduyuenm xoppensayuu.
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