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Pabouass mporpamma npeamera «Martematuka», 10-11 kaacest mo @I'OC COO.

1. Ilnanupyemble pe3yJbTaThbl H3yUeHHs y4eOHOro nmpeamera «Maremaruka».
JINYHOCTHBIE Pe3YabTAThI:

- OpuCHTalUA 06y‘-IaIOHII/IXC$I Ha pcain3aliiio MO3UTHUBHBIX )KU3HCHHBIX MCPCICKTUB, MHUIIUATUBHOCTH, KPECAaTUBHOCTL, TOTOBHOCTDb U CIIOCOOHOCTE K
JMYHOCTHOMY CaMOOTPEACTICHNIO, CIOCOOHOCTh CTaBUTH LIEJIH U CTPOUTH KU3HEHHBIC TUIAHBI,

- TOTOBHOCTB ¥ CIIOCOOHOCTBH O0YYaIOUINXCS K CAMOPA3BUTHIO U CAMOBOCIIMTAHHUIO B COOTBETCTBHH C OOIIEUETIOBEYECKUMHU [IEHHOCTSAMH U UCaTaMU
IpaXKIaHCKOTO 00IECTBa;

- HPaBCTBEHHOE CO3HAHHE U IMOBEJCHHE HAa OCHOBE YCBOCHMS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHHMS U TIOBEJCHUS B
MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH Juajior ¢ JpyruMu JIrogAbMu, 10CTUTraTb B HEM B3aUMOIIOHUMAHUS, HAXOJUTh 06HII/IC neiaun
" COTpYAHHUYATh IJIA X JOCTUKCHUS,

- TPUHSATHE TYMaHUCTHUYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE M J0OpOXKeIaTeTbHOE OTHOIIEHHE K JPYrOMYy YEIOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

- pa3BUTHE KOMIETEHIINI COTPYAHNYECTBA CO CBEPCTHUKAMM, JIETHMH MJIQIIIETO BO3pACTa, B3POCIBIMHA B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-HCCIeIOBATEbCKOM, TPOEKTHON M IPYTUX BHJIAX JICATEIHHOCTH.

- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH, 3HAYMUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY
TBOPYECTBY, BIAQJICHWE JOCTOBEpHON HH(OpManmel o0 TNepeaoBBIX JOCTI)KEHHSAX M OTKPBITHSX MHPOBOM W OTEYECTBEHHON HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M OOIIECTBA;

- TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOOOpPa30BAaHUIO, HA TPOTSHKEHUM BCEH >KM3HHU; CO3HATEIFHOE OTHOIIECHHE K
HETIPepBIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEITHON MPO(ECCHOHANBHON U 00IECTBEHHO NeITENbHOCTH;

-0CO3HaHHBIN BBIOOP Oyaymielt npodeccuu Kak MmyTh ¥ CIOCO0 peann3aii COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;

- TOTOBHOCTH OOYYalOIIUXCS K TPYAOBOH MPO(ECCHOHANBHON NESATENbHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEIICHWH JHMYHBIX, OOIIECTBEHHBIX,
rOCY/IapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TIPOOIIEM;

- MOTPEOHOCTh TPYAUTHCS, YBAKEHHUE K TPYIY U JIFOJSIM TPYa, TPYIOBBIM JOCTIKEHUSAM, J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE
K Pa3HBIM BUJIaM TPYJOBOH JEATEIBHOCTH;

- TOTOBHOCTH K CaMOOOCTYKUBAaHHIO, BKJIIOYAsi 00y4EHHE U BBITIOJIHEHHUE IOMAIIHUX 00sI3aHHOCTEH.

- (u3MUECKOe, IMOLMOHAIBHO-TICUXOJIOTHYECKOE, COIIMaIbHOE Oaronoiyyre oO0ydarolmuxcs B )KM3HM 00pa30BaTEIbHOM OpraHu3aluy, OIyLICHUE
JeTbMHU 0€30IaCHOCTHU M NICUXO0JIOTNYeCKOro KoMpopra, HH(POPMALMOHHOMN 0€301MacHOCTH.



MeranpeaMeTHble Pe3yJabTaTBIOCBOSHUS OCHOBHOM 00pa30BaTeIbHON POTPaMMBI IIPEJICTABICHBI TPEMSI TPYIIIAMU YHUBEPCAIBHBIX YUeOHBIX JeHCTBUN

YV ):

1. PeryasiTMBHbIE YHUBEPCATbHBIC YUeOHBIC NCHCTBUSI.

BbInycKHMK HAY4YUTCS:

CaMOCTOSITEJILHO OIPENEIATh LIEH, 3a/1aBaTh [TapaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOKHO OIIPENIEINUTD, UTO LI€JIb JOCTUTHYTA;
OLICHMBATh BO3MOJKHBIE MOCJIEICTBUSA JOCTH)KEHUS IIOCTABJICHHOM LENU B JESITEIbHOCTH, COOCTBEHHOMN XU3HU U JKU3HU OKPYXKAIOUIMX JIOAEH,
OCHOBBIBAsICh Ha COOOPAYKEHUSAX STUKU U MOPAJIH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a]]aul B 00pa30BaTEIbHOMN NEATENIbHOCTH U AKU3HEHHBIX CUTYAILIMSIX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U Ipyrue HeMaTepHallbHbIe peCypChl, HEOOXOAUMBbIE ISl IOCTHKEHUS TOCTABJICHHOM 11eJIN;
BBIOMpATh MYTh TOCTHXKEHUS LIENH, IUIaHUPOBATh PEIIEHNE OCTABIEHHBIX 33/1a4, ONTUMU3UPYS MaTepraIbHble U HEMaTepUalbHbIE 3aTPaThI;
OpraHu30BbIBATH A3PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl IOCTUXKEHUS TIOCTABJICHHOM 1IeIH;

COTIOCTABJISITH MOJYYEHHBIN PE3yabTaT ACSATENBHOCTH C IIOCTABIEHHOM 3apaHee 1ENbIO.

2. [o3HaBaTe/ibHbIE YHUBEPCAIBbHBIC yIeOHBIC ACHCTBUS.

BopInycKHUK HAy4YuTCH:

UCKaTh ¥ HAXOJIUTh OOOOIIEHHBIE CIIOCOOBI PENICHHS 3a/1a4, B TOM YHCIIE, OCYIIECTBISATh Pa3BePHYTHIH WH(OPMAIIMOHHBIN TIOUCK U CTaBUTh HA €TO
OCHOBE HOBBIC (yueOHBIC U MIO3HABATEILHBIC) 3a/1a4H;

KPUTHYECKH OLIEHMBATh W MHTEPIPETUPOBATh MHPOPMAIIMIO C Pa3HBIX MO3HMIMH, pPAcHO3HABaTh U (GUKCHPOBATH MPOTUBOPEUUS B MH(MOPMAIIMOHHBIX
MCTOYHHKAX;

KCIOJIb30BATh PA3JUYHBIE MOJCIBHO-CXEMAaTUYECKUE CPEACTBA I MPEACTABJICHUS CYHNIECTBEHHBIX CBSI3€M M OTHOILICHWH, a TaKKe MPOTUBOPECUMI,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HICTOYHHKAX;

HAaXOJUTh W MPUBOJUTH KPUTUYECKHE APTYMEHThI B OTHOIICHUM JICUCTBUN M CYXKJIEHUH APYroro; ClOKOWHO W pa3yMHO OTHOCUTHCS K KPUTHYECKHUM
3aMEYaHMAM B OTHOIICHUH COOCTBEHHOTO CYXJCHHUS, pACCMAaTPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

BBIXOJIMTH 32 PaMKH Y4e€OHOTO MpEeMeTa U OCYIIECTBIAThH LEJICHANPABICHHbBIN MOMCK BOZMOXKHOCTEH AJIsl LIMPOKOTO MepeHoca CPeACTB U CIIOCOOOB
JIeHCTBUS;

BBICTPaMBATh MHANBUAYAJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHMYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYpPCHBIE OTPaHUUYCHUS;
MEHSTh U YAEPKUBATh PA3HbIEC MO3UIIMU B IO3HABATEIBHOMN AESITEIIBHOCTH.

3. KoMMyHHKATHBHbIE YHUBCPCAJIIbHBIC yqeGHHe JIENCTBHUS.

BbInycKHMK Hay4YuTCs:



e OCYILIECTBJIATH EJIOBYI0 KOMMYHHMKAIIMIO, KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIBIMH (KaK BHYTpH OOpa3oBaTeIbHON OpraHu3alld, TaK U 3a ee
npenenamu), MoAOMpaTh NapTHEPOB Ui JEJIOBOM KOMMYHHUKAIIMM MCXOAS M3 COOOpaKEHUH pe3ylIbTaTUBHOCTU B3aUMOJCHCTBHUS, a HE JMYHBIX
CUMIIATHI;

e IIpH OCYIIECTBJICHUHU I'PYNIIOBON PabOTHI OBITH KaK PyKOBOIMTENIEM, TaK U WICHOM KOMAaHJbl B Pa3HBIX POJISX (TeHepaTop uael, KPUTHK, NCTIOTHUTEID,
BBICTYNAIOLIUH, KCIIEPT U T.1.);

e KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHSX PEATbHOTO, BUPTYAITBHOTO M KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

e Pa3BEpHYTO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM aJIeKBATHBIX (YCTHBIX M TMCHbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

e pacro3HaBaTh KOH(UIMKTOTEHHBIE CHUTYallMM W TPEAOTBpAIIaTh KOH(IUKTHI A0 WX aKTHBHON (pa3bl, BBHICTpaMBaTh JEIOBYI0 M 00pa30BaTEIbHYIO
KOMMYHHKAIIHIO, N30erast JMYHOCTHBIX OIEHOYHBIX CY)KJICHHH.

IlpenMeTHBbIE PE3YIbLTATHI.

ba3oBblii ypoBeHb YraybseHHblii ypOBeHb
«IIpobeMHO-pyHKIIMOHAJIbHBIE Pe3YJIbTAThD) «CucTeMHO-TeopeTHYECKHE Pe3yJIbTaThD)
Paszpnen |. BoInyCKHMK HAYYUTCSA I1l. BeimyckHuK Il. BoimyckHUK HAyuHuTCS V. BbIyCKHUK MOJYYHT
MOJY4YUT BO3MOKHOCTh BO3MOKHOCTH HAYYUTHCHA
HAYYMThCH
Hean JlJ1 NCnoJIb30BaHus B Jna pazeumus morwinenus, | J1is yCHemHOro npoaoKeHHs Hna obecneuenus
OCBOEHMs | ITOBCEIHEBHOM KU3HU U UCNONIL306AHUSA 8 oOpa3oBaHus B03MOJICHOCMU YCREUIHO20
npeamera | o0ecrnieyeHHs BO3MOKHOCTH NOBCEOHeBHOU IHCUSHU 0 CHELMATIBHOCTSIM, CBSI3aHHBIM C npoooadICeHUs 0OPA3068aHUsL NO
YCIIEIIHOTO MPOJOKEHUS u obecneuenus IPUKIIaJHBIM UCHOIb30BAHUEM CneyuanbHOCMAM, CE33AHHbIM C
00pa30BaHus M0 CHELHUATBHOCTAM, | 803MONCHOCMU YCHEWHO20 | MAaTEMATUKU ocyujecmenenuem HayuHou u
HE CBSI3aHHBIM C IPUKJIAJHBIM NPOOoNICEHUS UCcne008amenbCKoll
HCIOJIb30BAHUEM MAaTEMATUKU 0bpazoeanusi no oesamenbHOCmU 8 001acCmu
CReyuanbHOCmAM, He MAMeMamuKu U CMeNCHbIX
CBA3ZAHHBIM C NPUKIAOHBIM HayK
UCNONb308aAHUEM
MamemMamuxu
TpeboBanusi K pe3yjbTaram
Inemenm | — OnepupoBath Ha 0a30BOM —  Onepupoeamv? —  CB00OIHO OTIEPUPOBATH> —  Hocmuoicenue
bl meopuu ypoBHe' MOHATHAMHU: NOHAMUAMU. KOHEUHOe HNOHITHSIMHA: KOHEYHOE pesynbmamos pazoena

! 3neck u masee: pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHIT 1O XapaKTEPHBIM MPU3HAKAM, BBITOJHATH JEHCTBHS B COOTBETCTBHH C ONPENETIEHUEM M MPOCTENIIMMH CBOHCTBAMU
MIOHATHH, KOHKPETU3UPOBATH ITPUMEPAMH OOIINE TOHATHS.
2 351ech W nasee; 3HaTh ONpEIEEHUE MOHATHS, YMETh MOSICHATH €10 CMBICI, YMETh MCIOJIb30BaTh TIOHSTHE U €10 CBOWCTBA TIPH MPOBEICHUN PACCYK/ICHUI, PEIICHAH 3a/1a4.



MHOMCECH
éu
Mmamemam
uueckou
J02UKU

KOHEYHOE MHOKECTBO,
AJIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, TIEpECeUYCHUE
1 00bEUHEHNE MHOYKECTB,
YHCIIOBBIC MHOKECTBA Ha
KOOPAMHATHOU MPSAMOH,
OTpE30K, UHTEPBAJ;

— omnepupoBaTh Ha 6a30BOM
YPOBHE TIOHITHSIMH:
YTBEPKICHHUE, OTPUTIAHUE
YTBEPIKICHHUSI, HCTUHHBIC U
JIOKHBIE YTBEPIKICHHSI,
MIPUYNHA, CIICJCTBUE,
YaCTHBIN ClTydail 001Iero
YTBEPKICHHS, KOHTPIPUMED;

— HaXOJUTh NIEPECCUCHHE U
00beTMHEHNE JIBYX
MHO>KECTB, MTPEJICTaBICHHbIX
rpaduYecKy Ha YUCIOBOU
MPSAMOIA;

— CTpPOUTH Ha YHUCIIOBOU MPSIMOi
MOJAMHOKECTBO YHCIIOBOTO
MHO>KECTBA, 3aJJaHHOE
MIPOCTEUIINMH YCIOBUSMU;

— pacmo3HaBaTh JIOKHbBIE
yYTBEpPXACHUS, OIIUOKU B

paccyXJIeHUsX, B TOM
YHCIIe C UCTIOIb30BAaHHEM
KOHTPIPUMEPOB.

B noeceownesnoii srcusnu u npu
U3yueHuu opyaux npeomemos:
— HCHOJIb30BaTh YUCJIOBBIE

MHOJICECMBO, dNEeMEHM
MHOICECm8a,
NOOMHOICECMBO,
nepeceueHue u
0bveouHenue
MHOJICECMS, YUCTI08ble
MHOXCECM8A HA
KOOPOUHAMHOU NPAMOLU,
ompe30K, unmepea.l,
noIYyUHmMepsal,
APOMENCYMOK C
8bIKOIOMOU MOYKOU,
epacghuueckoe
npeocmasiieHue
MHOXCECm8 Ha
KOOPOUHAMHOU
NAOCKOCIU,
onepuposama
HNOHAMUAMU.
ymeepacoenue,
ompuyanue
VYMBEPHCOCHUS,
UCTMUHHbLE U JIOHCHBLE
VYMBEPIHCOEHUS,
npuyUHa, creocmaue,
YacmHuLU cIy4au
00wWe2o ymeepoicoerus,
KOHmMpnpumep,
npogepsimo
NPUHAONIEHCHOCT
NeMeHMa MHONCECm8Y;
Haxooums nepeceyexue
u 06veouHeHue
MHOJICECm8, 8 MoM

MHO>KECTBO, 3JIEMEHT MHOKECTBA,
[I0JIMHO>KECTBO, IIEPECEUEHUE,
o0BbeTMHEeHNEe U Pa3HOCTh
MHO>K€ECTB, YHCJIOBbIE MHOKECTBA
Ha KOOPJAMHATHOM IIPSIMO1A,
OTpE30K, UHTEpBAaJ,
MOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOW TOYKOH, rpaduueckoe
IpeJICTaBICHUE MHOXKECTB Ha
KOOPJIWHATHOM MJIOCKOCTH;

— 3a/1aBaTh MHO>KECTBA
NEPEYUCIIEHUEM U
XapaKTePUCTHUECKUM CBOMCTBOM;

—  OIEepHUpOBATh MOHATUAMU:
yTBEpXkKACHUE, OTPULIAHUE
YTBEPXKACHUS, UCTUHHBIC U
JIO’KHBIE YTBEPKACHUS, IPUUNHA,
CJICZICTBHE, YACTHBIN Ciydan
00111eT0 YTBEPKICHHUS,
KOHTpPIIpUMED;

— TPOBEPATH MPUHAIIECKHOCTh
3JIEMEHTa MHOKECTBY;

— HaxoJUTh IlepecevyeHue u
00beIMHEHNE MHOKECTB, B TOM
YHClie MPEICTaBICHHbIX
rpau4ecKy Ha YUCIOBON MIPSMOM
U Ha KOOPJMHATHOM TIJIOCKOCTH;

— TPOBOJUTH JAOKa3aTeIbHBIC
paccyXeHus Ui 000CHOBaHUS
UCTUHHOCTHU YTBEPKICHHM.

B nosceonesnoti scuznu u npu
usyueHuu opyaux npeomemos:

— HCIIOJb30BaTh YUCIIOBBIE

— onepuposamu NoHAMuUeM
onpeoeneHusi, OCHOSHbIMU
suoamu onpeoeneHull,
OCHOBHBIMU 8UOAMU
meopem,

— NOHUMAamMb Cymo
KOCBEHHO20
odokaszamenbcmea,

—  onepuposamsv NOHAMUAMU
CUemHO20 U HeCYemHO20
MHOCECmBa;

—  npumeHsmMb Memoo
MamemamuyecKo
UHOYKYUU OJISt NPOBEOEHUS.
paccyxrcoenuil u
dokaszamenbcme u npu
peuieHuy 3a0ad.

B nosceonesnoti socuznu u npu
usydeHuu opyaux
npeomemos:

—  UCHONbB308AMb MEOPEemUKo-
MHOMHCECMBEHHbII A3bIK U
A3bIK T02UKU OJI5L ONUCAHUSL
PeanbHbliX NpoYeccos u
A6eHUll, NpU peuleHuu
3a0a4 Opy2ux y4eOHvix
npeomemos

% 351ech U nanee: 3HATH ONpEENEHNUE TIOHATHS, 3HATH M yMETh 0OOCHOBBIBATH CBOHCTBA (PU3HAKH, €CIIM OHH €CTh) MOHATHS, XapaKTEPH30BaTh CBA3U C APYTMMH MOHATUAMH, TIPEICTABIISS
OJTHO TOHATHE KaK YacTh IIEJIOCTHOTO KOMIUIEKCAa, NCTIOIbh30BATh MOHITHE 1 €T0 CBOMCTBA MPH IPOBEICHUH PacCyKICHUH, TOKa3aTeIbCTB, PEIICHNH 3a1ad.




MHOY>ECTBA Ha KOOPAUHATHOU
MPAMOM ISl OTIMCAHUS
pealbHBIX MTPOLECCOB U
SIBJICHUM;

MPOBOJIUTH JIOTUYECKHE
pacCyXJICHHS B CUTYalHsIX
MOBCEAHEBHOM KU3HU

yucie npedcmasieHHbIxX
epagpuyecku Ha
YUCTI0BOTU NPAMOT U HA
KOOpOUHAmMHou
nAOCKOCIU,
npo8ooUmbs
O0oKkasamesvHble
paccysicoenuss Ons
obocHoeaHus
UCUHHOCIU
YMEepHCOeHU.

B noesceonesnoul scuzuu u

npu u3yueHuu Opyaux
npeomemos:
UCNONIL308AMb YUCTIOBbIE
MHOXICECm8a Ha
KOOPOUHAMHOU NPAMOTL
U Ha KOOPOUHAMHOU
nI0CKOCU O3
ONUCAHUS PeanbHblX
npoyeccos u sANeHuUl;
npoeooums
o0okasameJibHble
paccyslcoerus 8
cumyayusax
NOBCEOHEBHOU HCUHU,
npu peutenuy 3a0ay u3
opyaux npeomemos

MHO’KECTBA Ha KOOPJAMHATHOMN
IIPSIMOM M HAa KOOPJAMHATHOM
IIJIOCKOCTH JUISl OIIMCaHUs
peabHBIX IIPOLIECCOB U SIBJIICHU;
IIPOBOJIUTH JTOKA3aTENIbHbIE
PacCyXJICHHs B CUTYyaLUsIX
IIOBCETHEBHOM KU3HHU, ITPU
peleHnn 3a1a4 U3 IpYyrux
IIPEAMETOB

Yucna u
evlpajicen
us

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTUSAMU: 110
YHUCJI0, AEJIMMOCTD YHCE,
0OBIKHOBEHHAs IpOOB,
JecsiTuuHasi Apoob,
paIoHaIbHOE YHUCIIO,
MpUOIHKEHHOE 3HAUCHHE
YHCIa, YacTh, T0JI,

Cs0600HO onepuposambs
NOHAMUSIMU. Yelloe
YuCno, 0enUMOCmb
yucein, 0ObIKHOBEHHAS!
0pobb, decamuunast
0pobb, payuoHaivbHoe
YUCTO, NPUOTUICEHHOE
3HAYeHue Yucna, 4acmo,

CB00OHO OTIEPUPOBATH
TOHATHUSIMH: HAaTypaJIbHOE YUCIIO,
MHOYKECTBO HATypaJIbHBIX YK CEI,
LIEJIO€ YHCII0, MHOYKECTBO LIEBIX
yucel, OOBIKHOBEHHAs! IPOOb,
JecsITuuHasi APoOb, CMEIIaHHOE
YHCII0, PAIlHOHATBHOE YHCIIO,
MHO3KECTBO PallMOHABHBIX

—  Hocmuorcenue
pe3yremamos pasdena

—  €80000HO onepuposamuv
YUCTIOBLIMU MHONCECBAMU
npu peulenuu 3a0a4;

—  NOHUMAMb NPUYUHDBL U
OCHOBHbIE uoeu
pacuuperus Yucio6bix




OTHOIIIEHUE, MTPOLIEHT,

IIOBBIIIICHUEC U ITIOHUKCHUC HA

3aJJaHHOE YHUCJIO TIPOIICHTOB,
Macurao;

OTNIEpPUPOBATH HA HA30BOM
YPOBHC MMOHATHUAMMU:
norapudm guca,
TPUTOHOMETPUYECKas

OKPYXHOCTb, TpalyCHasi Mepa

yria, BeJIMYMHA yria,
3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOMN

OKPY>KHOCTH, CHHYC, KOCUHYC,

TAHI€HC U KOTAHT'€HC YIJIOB,
MMEOIINX TPOU3BOIBHYIO
BEJINUYNHY;

BBITIOJIHATH apU(PMeTHIECKue

NEUCTBUS C IEJILIMU U
palnMoHaIBHBIMHM YUCIIAMU;
BBIIIOJIHSATE HECJIOKHBIC
npeoOpa3oBaHMs YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTENEHU YHUCEeI, MO0 KOPHU
13 9uced, 0o Jorapudmsr
YHCeT,;

CpPaBHUBATh PallUOHATIBHBIC
quclia MeX1y co0oit;
OIICHUBATh U CPABHUBATh C
paloOHATBHBIMHU YHCIIAMU
3HAYEHUA IEIbIX CTEIEHEH
qucell, KOpHEeH HaTypajIbHOU
CTETICHH U3 YHCEe]l,
morapu(MoB yHcel B
MPOCTHIX CIydasx;
n300paxaTh TOYKAMU Ha
YUCIIOBOM MPSIMOM LIENBIE U

007151, OMHOULEHUE,
npoyeHm, nogvluieHue u
NOHUMICEHUE HA
3A0aHHOE YUCTIO
npoYyeHmos, macumao,
nPUBOOUMsb NpUMepbl
yucesn ¢ 3a0aHHbIMU
ceoUCmeamu
oenumocmu;
onepuposams
NOHAMUAMU. 102APUPM
yucia,
MpuUcOHOMempu4ecKast
OKPYIHCHOCD,
PaouaHHas u epadycHas
mepa yena, 6enuduna
yena, 3a0aHH020 MOUKOU
Ha
MPUSOHOMEMPUYECKOUL
OKPYIHCHOCU, CUHYC,
KOCUHYC, MAHEEHC U
KOMAH2EHC Y08,
umerwux
NPOU3BOILHYIO
BENUYUHY, YUCTA € U T,
BbINOAHAMD
apugmemuuecxue
oeticmeus, couemas
YCmHble U NUCbMEHHbLe
npuembvl, NPUMEHISL NPU
Heobxooumocmu
BbIYUCAUMETIbHBLE
ycmpoucmea;
HAX00UMb 3HAYECHUSA
KOPHS. HAMYPAIbHOU
cmenenu, cmenetu ¢

YHUCel, UpPAlMOHAIBHOE YHUCIIO,
KOpEHb CTENEHH N,
JIeHCTBUTEIILHOE YHCIIO,
MHOKECTBO ACHCTBUTCILHEBIX
YHUCeJl, TeOMeTpruIecKas
WHTEpIpETaIus HaTypaJIbHbIX,
LEJIbIX, PAIIMOHATIBHBIX,
JICHCTBUTEIIFHEIX YHCEIT,
MOHUMATh U OOBSCHATH Pa3HUILY
MEK 1y TO3UIMOHHOM U
HENO3UIIMOHHON CUCTEMaMHU
3aIIMCH YHCET;

MEPEBOIUTH YUCIIA U3 OJJHOU
CUCTEMBI 3aM1CH (CUCTEMBI
CUMCIIEHUS) B JIPYT'YIO;
JIOKa3bIBaTh U HCIIOIL30BATh
MPU3HAKYU JCTUMOCTH CYyMMBI U
MIPOMU3BEJCHUS IPU BHITIOJHECHU N
BBIUMCIICHUH U PEIICHUH 3a/1a4;
BBITIOJIHSITH OKPYTJICHUE
palMOHAIBHBIX U
HMppalMOHATBHBIX YHCEN C
3aJIaHHO#M TOYHOCTBIO;
CpPaBHUBATH JICCTBUTEIIbHBIE
YHUCia pa3HBIMH CTIOCO0aMU;
yHOOPSA0YMBATH YHCIIA,
3aMnycaHHbIC B BUC
OOBIKHOBEHHOM M JTECITHYHOM
JIpoOu, YKCIIa, 3alMCaHHbBIC C
HCITOJIb30BaHHUEM
apuMETHYECKOTO KBAPATHOTO
KOPHSI, KOpHEH cTeneHu 0oJibiie
2;

HaxoauTh HOJ/l u HOK pa3nbeiMu
CIIoco0aMHM M MCIOJIb30BaTh UX
MIpH PELLICHUH 3a/1aY;

MHOJICECE,
61a0emsb OCHOBHbIMU
NOHAMUAMU Meopuu
oenumocmu npu peulenuu
CMAaHOapmHuIX 3a0ay
umems 6azosvle
npeocmasieHus o
MHOHCECTNBE KOMNIIEKCHbIX
yucern;

€80000HO 8bINOIHAMb
mooicoecmeenHole
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jlo2apupmuiecKkux,
CMEeNneHHbIX GbIPANCEHUL,
enademuv opmynot
ounoma Hvromona;
NPUMEHAMb NPU peuleHUU
3a0a4 meopemy o
JIUHEUHOM npedcmasieHuu
HOJI;

NPUMEHAMb NPU peuleHUU
3a0ay Kumaiickyio
meopemy 06 ocmamkax;
NPUMEHAMb NPU peuleHUU
3a0au Manyto meopemy
Depmay

YyMemb 8bINOJIHAMb 3ANUCH
yycna 8 NO3SUYUOHHOL
cucmeme CHUCIEHUS,
NpUMEHAMb NPU peuleHuU
3a0ay meopemuxo-
Yucnosvie YYHKYUU: 4uUcio
u cymma oenumerneti,
@yukyuro Dinepa;
NPUMEHAMb NPU peuleHuu




paloHaIbHbIE YHCIIA,

— wm300paxkaTh TOYKAMHU Ha
YUCJIOBOU NPSMOU LEJIbIE
CTENEHH YUCEIl, KOPHU
HATypaJbHOW CTENIECHU U3
qHCce, Jorapu(Mbl YUCell B
MIPOCTBIX CIIy4yasix;

—  BBINOJIHSTH HECJIOXKHbIE
npeoOpa3oBaHUs IENBIX U
JTPOOHO-PAIIMOHATIEHBIX
OYKBEHHBIX BbIPaKEHUH;

— BBIpaXaThb B MPOCTEHIINX
Cllydasix U3 paBeHCTBA OJHY
MIEPEMEHHYIO0 Yepe3 Ipyrue;

—  BBIYUCISATH B IPOCTHIX
ClTydasix 3HaYeHUSI YUCIIOBBIX
1 OYKBEHHBIX BBIPa’KEHUH,
OCYILIECTBJISIS HEOOXO0IUMbIE
MOJCTAaHOBKU U
npeoOpazoBaHus;

—  U300paxaTh CXEeMaTHYECKU
yroJi, BEIM4YUHA KOTOPOTO
BBIpa)KEHA B rpajycax;

— OLIGHMBATh 3HAKH CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHT'€HCAa KOHKPETHBIX
yTJIOB.

B nosceonesnoti socusnu u npu
u3yueHuu opyaux y4eoHvlx
npeomemos:

—  BBINOJHSITH BBIYUCIECHUS TIPU
pelIeHnH 3a1a4
MIPaKTUYECKOTO XapakTepa,

—  BBINOJHSTH MPAKTHYECKHE
pacyeTsl ¢ UCIOJIb30BAHUEM

PAYUOHATILHBIM
nokazameinem,
Jloeapugma, ucnonv3ys
npu Heobxooumocmu
sbluUCIUMENbHbIE
ycmpotucmea,
NOIb308AMbCI OYEHKOU
U NPUKUOKOLL npU
NPAKMuyecKux
pacuemax;

npo8ooOUms no
U38ECMHBIM POpMYIAM
u npasunam
npeobpazoeans
OVKBEHHBIX BbIPANCEHUL,
BKIIOUAIOWUX CIEeNneHU,
KOPHU, 102apugmvl u
mpusoHoMempuiecKue
dynryuu;

HAXo00ums 3HaA4eHUs
YUCTOBLIX U OYKBEHHBIX
BbIPAdICEHULL,
ocyujecmersis
Heobxoo0umble
HOOCMAHOBKU U
npeobpazoeanusi,
usobpasicamo
cxemamuuecku yeoi,
BEUUUHA KOMOPO2O
8bIPADICEHA 8 2PAYCaAX
UnU paouanax;
UCNONb308aMb NPU
peutenuu 3a0a4
maobauuHvie 3Ha4eHUs
MPUSOHOMEMPULECKUX
@yHKYULl yenos;

—  BBINOJIHATDH BBIYUCIICHUS U
npeoOpa3oBaHUs BEIPAKEHUM,
COAEpKAUIUX JICVCTBUTEIbHBIE
4HClla, B TOM YHCIIE KOPHU
HaTypaJbHBIX CTEIICHEH;

—  BBINOJIHAThH CTaHAAPTHbBIE
TOXKIECTBEHHBIE MPEOOPa30BAHUS
TPUTOHOMETPHUECKHUX,
Jorapu(pMHUUECKUX, CTENEHHBIX,
UPPALMOHATIBHBIX BBIPAXKEHHM.

B nosceounesnoti socusnu u npu
U3y4eHuu opyaux npeomemos.

—  BBITIOJTHAT U OOBSICHSTH
CpaBHEHHE PE3yIbTaTOB
BBIYHCIICHUH TTPU PEIICHUH
MPAKTHYECKUX 3a/1a4, B TOM YHCIIC
NpUOIMKEHHBIX BBIUMCICHUH,
WCITOJIB3YSI pa3HBIE CIIOCOOBI
CpaBHEHUN;

— 3amnuchIBaTh, CPABHUBATD,
OKPYTJISITh YHCIIOBBIE JAaHHbBIE
pealbHbIX BEJIMYHH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM
U3MEpEHMUS;

— COCTaBJISITh U OIICHUBATD
pa3HBIMH CIIOCOOAMU YHCIOBbIE
BBIPAXKEHUS TIPU PEILICHUN
MPAKTHYECKUX 33/1a4 U 3a7a4 U3
JIPYTUX y4eOHBIX TPEIMETOB

3a0ay yenHvle Opoou;
NPUMEHAMb NPU peueHuu
3a0a4 MHO20YleHbl C
oelicmeumenbHbIMU U
yenvimu

K03 puyuenmamu,
61a0emsv NOHAMUAMU
NPUBOOUMDBLLL U
HenpugoOUMbILL MHO2OUYIEH
U NpUMeHSIMb UX npu
peuieHuy 3a0au,
NPUMEHAMb NPU peueHuu
3a0auy OcHOBHYI0 meopemy
aneebpul;

NPUMEHSAMb NPU peueHuu
3a0au npocmetiuiue
@yHKYUU KOMIAEKCHOU
nepemeHHou Kax
2eomempuieckue
npeobpazosanus




IpU HEOOXOIUMOCTH
CIPaBOYHBIX MATEPHATIOB H
BBIYHCIUTEIIBHBIX YCTPOUCTB;
COOTHOCHTD peajbHbIC
BEITUYHHBI, XapaKTCPUCTHKU
00BEKTOB OKPYKAIOIIET0
MHpPa ¢ UX KOHKPETHBIMH
YHCIIOBBIMY 3HAUCHUSIMU;
HCII0JIb30BAaTh METOIbI
OKPYTJICHUS, TIPUOIIMIKEHUS 1
MIPUKHUIKA TIPUA PEITICHUN
MPAKTUIECKUX 33134
MOBCEAHEBHOM KU3HU

—  BbINOJIHAMb NEPEBOO
BeUYUNBL Yeuad U3
PAOUaHHOU Mepbl 8
2PAodycHyI0 u 06pamHo.

B nosceounesnoii orcusnu u
npu u3ydeHuu opyeux
VUEOHBbIX NPEOMEMO8:

—  BbINOJIHAMb 0ClUCMEUS. C
YUCTIOBbIMU OAHHBIMU
npu peweHuu 3a0ay
NPAKMUYECKO20
xapaxmepa u 3a0a4 u3
Ppasiuunbix obnacmeti
3HAHULL, UCNONB3YS NPU
Heobxooumocmu
CNpasoyHvie
Mamepuansl u
BLIYUCTUMETIbHBLE
ycmpotucmea,

—  ouyeHusams,
cpasnusamo u
UCNONb308aMb NPU
peuleHuU NpaKmu4eckKux
3a0a4 Yyucioevie
3HAYEHUSL PEATIbHbIX
BeNUYUH, KOHKDEMHbLE
yucnoeble
Xapakxmepucmuxu
00vbexmos
OKpYHCarOUe2o Mupa

Ypasnenu
au
Hepagenc
mea

Pemate nuHeliHbIe ypaBHEHUS
Y HEpaBEHCTBA, KBAJpPAaTHbIE
yYpaBHEHUS;

pematey gorapudmuyueckre
ypaBHeHus Buaa 10g a (bx + ¢)

—  Pewambv payuonanvhvie,
nokazamesvbHvie U
Jlo2apugmuieckue
YpaeHeHus u
HepaseHcmea,

— CB00OJHO ONEpUPOBATH
HOHSTHSMU: YpaBHEHUE,
HEpPaBEHCTBO, PABHOCHJIbHBIC
ypaBHEHUsSI U HEPABEHCTBA,
ypaBHEHHE, SBIISIOIICECS

JHocmuoicenue
pe3yremamos pazdena
€80000HO onpedensims mun
u 8b10Upamsb Memoo
peuteHusi NOKA3amebHblX U




= d u nmpocTeiime
HepaBeHcTBa Buza l0g a X < d;

— pemaTh MOKa3aTelIbHbIC
ypaBHeHus, Buja a¥*°= d
(rae d MOKHO MPEICTaBUTh B
BHJIE CTETICHU C OCHOBAaHUEM
a) U nmpocTeuime
HepaBeHCTBa Buja a* < d
(rae d MOKHO MPECTaBUTh B
BHJIE CTETICHU C OCHOBAaHUEM
a);.

— TPUBOJMTH HECKOJBKO
IIPUMEPOB KOPHEU
MIPOCTEMILIETO
TPUTOHOMETPHUECKOTO
ypaBHEHHUS BHJA: Sin X = 4,
cosx=a, tgx=a, ctg x = a,
rae a — tabJMYHOE 3HaUYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKOMN

byHKINA.

B nosceonesroti scuzuu u npu
usyueHuu opy2ux npeomemos.

— COCTaBJIATh U peliaTh
YPaBHEHUS U CUCTEMBbI
ypaBHEHUH MPH PEIICHUN
HECJIOKHBIX MPAKTUYECKUX
3a/a4

npocmetiuiue
uppayuoHaibHvle U
mpuecoHomMempuyecKue
ypasHeHus,
Hepagencmeda u ux
cucmemvl,
UCNONIL3068aMb MEMOObl
peulenus ypagHeHui:
npusedeHue K Uy
«npouszseoenue pasHo
HYTIO» UTU «4ACMHOe
DABHO HYTIOY, 3AMEHA
nepemMeHHbIX,
UCNONIb3068aMb MEMOO
UHmMepBanos 0is
peutenus HepageHCcms;
UCnoIbL308ams
epaghuueckuti memoo
OJ151 NPUOTIUINCEHHO2O
peutenus ypagHeHuu u
Hepagencma,
uzobpasicamo Ha
MPULOHOMEMPULECKOLL
OKDYIHCHOCIU
MHOXICECM80 peuleHull
npocmeuuiux
MPUSOHOMEMPUYECKUX
VpagHeHull u
Hepagencma,
8bINOIHAMb OMOOD
KOpHell YPasHeHUl Uil
peuienuli Hepagencma 6
coomeemcmeaul ¢
O00NONIHUMENTbHLIMU
VCA08UAMU U
02PAHUYEHUAMU.

CJIEICTBUEM JPYrOr0 YpaBHEHMUS,
YpaBHEHUS, PABHOCUJIbHbBIE HA
MHO>KECTBE, PAaBHOCHJIbHbIE
npeoOpa3oBaHus ypaBHEHUIA;
pemaTh pa3Hble BUIbl YpaBHECHUH
Y HEPaBEHCTB U UX CUCTEM, B TOM
YKClie HEKOTOpbIE ypaBHEHUS 3-i
u 4-i1 crenenei, IpoOHo-
paluoHAaIbHBIE U
UPpaLMOHATIbHBIE;

OBJIAZICTh OCHOBHBIMU THUIIAMU
M0Ka3aTeIbHbIX,
JorapuMHUIECKUX,
HUPPAIMOHATIBHBIX, CTETTEHHBIX
YpaBHEHUH 1 HEPABEHCTB U
CTaHJAPTHBIMA METOJAMHU UX
pelieHuii ¥ TPUMEHSTh UX MPHU
pelIeHnH 3a/1aY;

MPUMEHSTh TeopeMy be3y k
PELLIECHUIO YPABHEHUI;
IpUMEHSTh TeopeMy Buera ans
pelIeHNs] HEKOTOPBIX YpaBHEHHM
CTETEeHHU BbIIIIE BTOPO;
MOHUMATh CMBICII TEOPEM O
PaBHOCHUJIBHBIX U
HEPABHOCUIIbHBIX
npeoOpa3oBaHUSX YPaBHEHUN U
YMETh UX JI0Ka3bIBATh;

BJIQ/IETh METOJIAMU PELICHUS
ypaBHEHUM, HEPABEHCTB U UX
CUCTEM, YMETb BBIOMPATh METOT
pelieHrs 1 000CHOBBIBaTh CBOU
BBIOOD;

UCIOJIb30BaTh METOJ UHTEPBAJIOB
JUTSl pELLIEHUsI HEPABEHCTB, B TOM
qriciie IpoOHO-paIMOHATBHBIX U

Jlo2apupmuieckux
VPpasHeHull U HepageHcms,
UPPaYUOHATLHBIX
VpasHeHull U HepageHcms,
MPULOHOMEMPUYECKUX
VpasHeHull U HepageHcms,
ux cucmem,

Cc80000HO peuams
cucmemul TUHEUHbIX
VpPasHeHUl;

peuiams 0CHOBHbIE MUNbL
VpasHeHuii U HepageHcms ¢
napamempamu,
NPUMEHAMb NPU peuleHUU
3a0ay HepaseHcmea
Kowu — Bynaxoesckoeo,
bepuynnu;

umems npeocmasiexue o
HEepageHCcmeax Mexcoy
CpeOHUMU cmeneHHbLMU




B nosceounesnoti scuznu u

npu uzyyeHuu opyaux
VUeOHbIX npeoMemos:
COCmMasAms U peuams
YpasHeHus, cucmembl
VPAaGHeHUll U
Hepagencmea npu
peuieHuu 3a0a4 opy2ux
VUEOHBbIX NPeOMemos,
UCnoIbL308amMb
ypasHeHus u
HepaseHcmaa s
nocmpoeHus u
uccne0o8anus
npocmeuuux
MamemamuyecKux
Mooenell peanbHbIX
cumyayui uu
NPUKIAOHBIX 3A0aY;
yMmemb
UHmMepnpemuposams
NOJIYYeHHbIU NPU
peutenuu ypagHeHus,
Hepasencmea Uiy
cucmemul pe3yibmam,
OYeHUBaAMb €20
npasoonooodue 6
KOHMmMeKCcme 3a0aHHOU
PeanvHoU cumyayuu umu
NPUKIAOHOU 3A0a4u

BKITIOYAIOMINX B CEOS
UPPAIMOHAIILHBIC BEIPAYKEHUS;

— pemartp aaredpanyecKue
YpaBHEHUS U HEPABCHCTBA U UX
CUCTEMBI C TTapaMeTpaMHu
anreOpandeckuM U TpapuuecKuM
METOJIaMU;

— BJIAJICTh PA3HBIMU METOAMH
JI0Ka3aTeIbCTBAa HEPABEHCTB;

— pemIath ypaBHEHUS B IEIBIX
YHCcIax;

—  M300pa)kaTh MHOXECTBA Ha
TUTOCKOCTH, 3a/1aBaeMbIe
YpaBHEHUSMH, HEPABCHCTBAMH U
UX CHCTEMaMH;

— CcBOOOIHO HCIIOIB30BATH
TOJICCTBEHHBIC TIPEOOPa30BaAHUS
MIpY PEUICHNH YPaBHEHUH U
CHCTEM ypaBHEHUU

B nosceounesnoti scusnu u npu
U3yHeHuu opyaux npeomemos.:

— COCTaBJIATH U peliaTh ypaBHEHHUS,
HEPABEHCTBA, UX CUCTEMBI IIPH
pelleHnu 3a1a4u APYTrux yaeOHBIX
PEIMETOB;

—  BBINOJIHSTD OIIEHKY
MpaBa0MNoI00Us Pe3yIbTaTOB,
MOJIy4aEMBIX MPU PEIICHUN
pa3IMYHbIX yYpaBHEHUH,
HEPABEHCTB U UX CUCTEM MpHU
pellleHnH 3a7au APYTUX y4eOHBIX
PEeIMETOB;

— COCTaBJISITH U pPellaTh YpaBHEHHS
U HEPaBEHCTBA C TapaMeTpaMu
IIpU PEIICHUH 3a7a4 APYTUX
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y4eOHBIX MPEMETOB;
COCTaBJIAITh YPAaBHEHMUE,
HEPaBEHCTBO UJIM UX CUCTEMY,
OIIMCBIBAIOIINE PEAIBHYIO
CUTYALUIO WU IPUKIIAJIHYIO
3a/1a4y, HHTEPIIPETUPOBATh
IIOJIy4ECHHBIE PE3YNbTATHI;
UCIOJIb30BaTh IPOTPaMMHBIE
CpENCTBA PU PELICHUU
OT/EJIBHBIX KJIACCOB YPABHEHUN U
HEPaBEHCTB

Dynkyuu

— OmnepupoBath Ha 0a30BOM
YPOBHE TIOHITHSIMH:
3aBUCHUMOCTD BEJIMYMH,
(GyHKIMS, apryMEHT U
3Ha4YeHHE (PYHKINHU, 00JIacCTh
OTIpE/ICIICHUS] 1 MHOKECTBO
3Ha4YCeHHUH (YHKINH, Tpaduk
3aBUCHUMOCTH, Tpaduk
dbyakumn, Hynm QyHKIUH,
MIPOMEKYTKH
3HAaKOTMOCTOSTHCTBA,
BO3pacTaHKe HA YUCIIOBOM
MIPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM IPOMEXKYTKE,
HauOOJIbIIICe U HAUMEHbIIIEE
3Ha4YCHUE (PYHKIUH HA
YHCIIOBOM IPOMEKYTKE,
nepuoandeckas QyHKIHS,
MIEPUOI;

— omnepupoBarh Ha 0A30BOM
YpOBHE TOHATUSAMU: MIpsIMast U
oOpartHas
MPOMOPIIUOHAIBHOCTh
JHEWHAs, KBaJIpaTUIHAS,
norapupmMuieckas u

Onepuposams
NOHAMUSAMU
3A8UCUMOCTIb BETUYUH,
@yHKYus, apeymenm u
3HaueHue hyHKyuu,
obnacme onpedeneHus u
MHOIHCECMBO 3HAYEHUT
@dynryuu, epagpux
3asucumocmu, epagux
¢dynkyuu, Hyu
@YHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCEA,
803pacmanue Ha
YUCTIO080M
npomedcymxe,
YObIBAHUE HA YUCTIOB0M
npoMmedCcymxe,
Haubonvbuiee u
HauMeHbuiee 3HaueHue
@YHKYUU HA YUCTO8OM
npoMedCymKe,
nepuoouveckas
@yHKyus, nepuoo,
YemHas U HeuemHas
dyHryuu;

Bnaners nonsTHAMH:
3aBHCHUMOCTD BEJIIMYHH, QYHKITHS,
apryMeHT U 3HadeHue PpyHKIuwu,
005acTh onpeeneHus u
MHO>K€CTBO 3HAUeHUI (QYyHKIIHH,
rpaduk 3aBUCUMOCTH, Tpaduk
byHKIIUU, HYIU QYHKINH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHUE Ha YHCIOBOM
MIPOMEKYTKE, YObIBaHHE HA
YHCIIOBOM MPOMEKYTKE,
HauboJIbIlIee U HAMMEHbIIIEe
3HaYeHUE (PYHKIHUU HA YHCIOBOM
POMEXKYTKE, IepuoAnYecKas
byHKLIMS, IEpUOJI, YeTHAS U
HeueTHas QYHKIUU; yMETh
MPUMEHSITh 3TH MOHATHUS TPU
peIlIeHnH 3a/1a4;

BJIQ/IETh MOHATHEM CTEIICHHAs
byHKIMS; CTPOUTH €€ Tpaduk u
YMETh IPUMEHSThH CBOMCTBA
CTeNeHHON (DYHKIIMH TPU
pelLlIeHUH 3a/1ay;

BJIQ/ICTh IOHITHSIMU
nokasareiabHas QyHKIHS,

—  Jlocmuoicenue
pe3yabmamos pasoena ll;

— 81a0emv noHsAmuUem
ACUMnMOomul U yMems €20
NPUMEHAMb NPU peuleHUU
3a0auy;

—  NpUMeHAmb Memoobl
peuieHus npocmeuuux
ougpepenyuanbrvix
VpasHeHuli nepeo2o u
8MOp020 NOPsAOKO8
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nokaszaTenbHasi QyHKIHH,
TPUTOHOMETPHUUYECKHE
GbyHKIHH;

pacro3HaBaTh rpaduKu
AIIEMEHTAPHBIX (QYHKIUH:
npsiMOit 1 00OpaTHOM
MPONOPIHOHATEHOCTH,
JMHEWHOM, KBaAPATUYHOM,
orapuMudecKoit u
MOKa3aTeabHON (DYyHKIHM,
TPUTOHOMETPHUYECKIX
GbyHKIINI;

COOTHOCHUTH TpauKu
3JIEMEHTAPHBIX PYHKINHI:
psiMOii 1 oOpaTHOM
MPONIOPIIHOHATEHOCTH,
JINHENHOM, KBaJpaTUYHOM,
sorapupMuIecKoit u
TOKa3aTeIbHON (QYHKITHH,
TPUTOHOMETPHUUYECKHX
dbyakuumii ¢ popmynamu,
KOTOPBIMH OHM 33/JaHBbI;
HaXoJuTh 1O rpaduky
IpUOINKEHHO 3HAUCHMS
(GYHKLUUH B 33]aHHBIX TOUKaX;
OIpeNeNTh 10 TpapuKy
CBOMCTBa QPYHKIUU (HYIH,
IIPOMEKYTKU
3HAaKOMOCTOSIHCTBA,
IIPOMEKYTKH MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHbILINE
3HAYEHUS U T.I1.);

CTPOMTH 3CKU3 rpaduka
(GyHKLUH, YI0BIETBOPSIOLICH
MIPUBEACHHOMY Habopy
yCIOBHH (TIPOMEXYTKH

onepuposams
NOHAMUAMU: NPAMAZ U
obpamuast
NPONOPYUOHATLHOCY,
JIUHelHas,
K6aopamuyHas,
Jloeapugmuieckas u
NOKA3amebHAsL
@dynkyuu,
mpueoHOMempuieckue
@dynkyuu;

onpeodenams 3HaueHue
@YHKYUU NO 3HAYEHUIO
apeymeHma npu
PA3IUYHBIX CNOCOOAX
3a0anust pyHKyuu,
cmpoums epagpuxu
UBYYEHHBIX DYHKYUIL,
ONUCHIBAMb NO 2PAPUKY
U 8 npocmeuux
cyuasx no popmyne
nogeoeHue u ceolcmea
@yHKYUll, HAxX00umsv NO
epaghuxky yukyuu
Haubonvuiue u
HauMeHbUiue 3HAYeHUs,
CmMpoums 3CKu3
epaghuxa gyHxkyuu,
yoosemsopsirowei
npugeodeHHoMy Habopy
VC08UTL (RPOMENCYMKU
603pacmanus/yovieanus,
3HayeHue PyHKyuu 6
3a0aHHOU MOUKe, MOUKU
IKCMPEMYMO8,
aAcUMnmMomul, Hy1u

OKCIIOHEHTA; CTPOUTH UX rpaduku
U YMETb IIPUMEHSATH CBOMCTBA
NOKa3aTeIbHON (QYHKIIMH MTPH
peIIeHuN 3a1a4;

BJIAJICTh MMOHITHEM
norapupmMugecKas GyHKIHUS;
CTPOUTSH ee rpaduK U yMETh
IIPUMEHATH CBOWCTBA
jgorapupmMuuecKkor GyHKIUU NIPU
peIIeHuN 3a1a4;

BJIAJICTh MOHITUSIMHU
TPUTOHOMETPHUYECKHE (DYHKIINU;
CTPOUTH UX TPAPHUKH U YyMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPHUYECKUX YHKITUI
NIpY PEUIeHNN 3a/1a4;

BJIJIETh MMOHITHEM OOpaTHas
(GYHKIUS; IPUMEHSTH 3TO
HOHATHUE NPU PELICHUHN 3a7ay;
IPUMEHSATH NP PELICHUN 3a1a4
CBOWCTBA (PYHKIIMIA: YETHOCTb,
HEPUOIUYHOCTb,
OTPaHUYEHHOCTb;

IPUMEHSATH [IPU PELICHUN 3a7a4
npeoOpazoBaHus TpadUKOB
byHKIUI;

BJIAJICTh MOHATUAMU YUCIIOBAs
HOCJIeI0BATEIbHOCTD,
apudmeTHyecKas u
reoMeTpuYecKasi Iporpeccus;
IPUMEHSATH [IPU PELICHUN 3a7a4
CBOICTBA M NMPHU3HAKH
apudMeTHIecKoi u
reOMETPUUECKON POTrPECCUil.

B nogceonesnoii scuznu u npu

usyueHuu opyaux y4eoHvlx

12



BO3pacTaHus / yObIBaHUS,
3Ha4YeHue GyHKIUHU B
3aJIaHHOM TOYKE, TOUKHU
AKCTPEMYMOB H T.JI.).

B nosceonesnoti sorcuznu u npu

Usy4eHuu opy2ux npeomemos:

—  OIpEAETATH Mo rpadukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HanOoblIMe U HAUMEHBIIIHNE
3HAYEHUS], IPOMEKYTKH
BO3pacTaHMsI U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— UMHTEpPHpPETHPOBATH CBOKWCTBA
B KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOUN CUTYyaIun

@yukyuu u m.o.);

—  pewiams ypasHeHus,
npocmetiwiue Cucmembl
VpagHenutl, UCNOb3Ys
cgolicmea hyHKyuil u ux
epaghuxos.

B noeceonesnoti srcuznu u
npu u3yyeHuu opyaux
VUEOHBbIX NPEOMEMO8:

— onpeodensimb no
epaghuxam u
ucnovb308ams 0
peutenus nPUKIAOHbIX
3a0ay ceoticmea
PeanvbHblX npoYeccos u
3aeucumocmeti
(Haubovuue u
HaumMeHbulue 3Ha4e s,
NPOMEHCYMKU
803pacmanus u
VObl8anUs yHKYUU,
npOMedHCYmKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u
m.n.);

—  uUHmepnpemuposamo
ceolicmea 8 KOHmeKcme
KOHKPEmHOU
NpaKmu4eckou
cumyayuu,;

— onpedensams no
epaghuxam npocmetiuiue
Xapaxkmepucmuxu
nepuooudecKux
npoyeccog 8 buono2ul,

npeomemos:

OTIpENIeNATh 10 TpauKaM u
UCII0JIb30BATh JJISl PELLEHUS
IIPUKJIAAHBIX 3a]1a4 CBOMCTBA
peaJIbHBIX MIPOLIECCOB U
3aBHCUMOCTEH (HanOoJbIINe U
HauMEHbIINE 3HAYEHUS,
IPOMEXYTKU BO3pACTaHUs U
yObIBaHUS (QYHKIMH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTHI,
TOYKH 1eperuda, nepuos 1 T.11.);
MHTEPIIPETUPOBATH CBONWCTBA B
KOHTEKCTE KOHKPETHOMN
MIPaKTUYECKOW CUTYALUH;.
OTIPENENATh Mo rpaduxkam
IIPOCTENIINE XapaAKTEPUCTUKU
NEPUOUYECKUX MPOIIECCOB B
010JI0THH, SKOHOMUKE, MY3bIKE,
pazuoCBsI3U U Ap. (aMIUIUTY/A,
MEePHOJI U T.11.)

13



9KOHOMUKE, MY3bIKE,
paouocssazu u op.
(amnaumyoa, nepuoo u
m.n.)

Inemenm
bl
mamemam
UYecKozo
ananusza

— OmnepupoBath Ha 6a30BOM
YPOBHE NOHSTUAMMU:
MPOU3BOIHAS (PYHKIMH B
TOUKE, KacaTelbHasl K
rpaduky ¢pyHKIUY,
MpOU3BOIHAs (DYHKIINH;

— OIpeAensaTh 3HaUEeHUe
MIPOU3BOIHON (PyHKIIMU B
TOYKE TI0 H300paKEHHUIO
KacaTeJlbHOU K rpaduky,
MIPOBEJCHHON B 3TOM TOUKE;

— peuiath HECJOXKHBIE 33/]a4l Ha
MIPUMEHEHHE CBA3H MEKITY
IIPOMEXYTKAMU
MOHOTOHHOCTH U TOYKaMH
aKcTpeMyma GyHKIIUH, C
OJHOM CTOPOHBI, U
IPOMEXYTKAMU
3HAKOIOCTOSIHCTBA U HYJISMHU
MIPOM3BOTHOM 3TOM (HYHKITUN
— C Ipyromu.

B nosceonesnoti socuznu u npu
U3yueHuu opyaux npeomemos:

— TOJIL3YSCh TpaduKaMH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa,
MOBBIIIECHUS, YBETUUEHUS U
T.1.) MJIM CKOPOCTH yOBIBaHUS
(mageHus, CHUKEHHUS,
YMEHBIIICHUS U T.I1.) BEJIUYUH
B peaJIbHBIX MpoIleccax;

Onepuposams
HOHAMUAMU.
npou3800HAst YYHKYUU 8
mouke, KacamenbHas K
epaghuxy ynkyuu,
npouU3BOOHASL PYHKYUU,
BLIYUCTAMD
nPOU3800HYIO
00HOYIeHa, MHO20YIeHd,
K8AOPAMHO20 KOPH3L,
NPOU3BOOHYIO CYMMbl
Gdynryuii;

8LIYUCTAMD
npouU3800HbvLE
NeMEeHMAaPHbIX
GdyHKryuil u ux
KOMOUHAYULL, UCNONIb3Y5
cnpasounbie
Mamepuainsi,
uccredosams 8
NPOCMeNUUx Cyuasx
@dyHKyuu Ha
MOHOMOHHOCHY,
HAaxo0umuv HauboabuUe
U HauMeHbUIUe 3HAYeHUS
@yHryuil, cmpoumas
epagpuxu MHO2041eHO8 U
npocmeuiux
PAYUOHATbHBIX DYHKYUL
C UCNOb308aAHUEM
annapama
Mamemamuyeckozo

Bnanets monstueM 6€CKOHEYHO
yOBIBaromIas reoMeTpudIecKas
MPOTPECCHUsl U YMETh MPUMECHSTh
€ro IIPH PEIICHUH 3a/a4;
MPUMEHSITH JUTS PEIICHUS 3a]1a9
TEOPHIO TIPEICIIOB;

BJIQJICTh TIOHITHSIMHA OCCKOHEYHO
OoJibie U OECKOHEYHO MaJjibie
YUCJIOBBIE MMOCIEIOBATETLHOCTH U
YMETb CpPaBHUBATh OECKOHEYHO
OoJbie U OECKOHEYHO MaJjIbie
MOCJIEI0BATEIILHOCTH;

BJIQJICTh TTOHATHSAMH:
npou3BoHas GYHKIUU B TOUKE,
npou3BOHAs (DYHKITUU;
BBIYUCIISITH TPOU3BOAHbBIE
3JIEMEHTapHBIX PYHKIUN U UX
KOMOMHAIIWIL;

UCCIIeIOBaTh (PYHKIIMU Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI;
CTPOUTH rpauKu U MPUMEHSTH K
PEILIeHHUIO 3a/1a4, B TOM YHUCJIE C
napaMeTpoM;

BJIQ/IETh MOHITHEM KacaTelbHasl K
rpaduky GyHKIIUU U YMETh
IPUMEHSTH €r0 MPH PEIICHUN
3a/1ay;

BJIQ/IETh TOHITHIMHU
nepBooOpa3zHas GyHKLuS,
OTIpe/IeNIEHHBIN UHTET P,
MpUMEHSITh TeopeMy HbroToHa—
JleliOHMIIA U €€ CIIEACTBUS I

—  Jlocmuoicenue
pe3yabmamos pasoena I,

—  €80000HO 81a0emb
CMAHOApPMHLIM Annapamom
MaAmemMamuyecKo2o
aHanu3a OJisl 8blYUCTIeHUs.
npPoOU3800HLIX PYHKYUU
O0OHOU NepemMeHHOl;

—  €80000HO NPUMEHAMb
annapam
MamemMamuyecKo2o
aHanuza OJist UCCIe008aHUs.
@dyHKyul u nocmpoeHus
epaguxos, 6 mom uucne
uccneodosanus Ha
BLINYKIOCb,

— omnepupogamu NoHAMUEM
nepeooopasHoll (hyHKyuu
0J151 peuerust 3a0a4,

— 061a0emb OCHOBHbIMU
ceedeHusMU 00 unmezpae
Hviomona—Jleiibnuya u eco
npocmeuux
NpUMEHEHUSX;

— omepupogamy 8
CMAHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICUAUX
NOpPSIOKO8;

—  yMemb npUMeHAms npu

peuweHuu 3a0ay ceolucmea
HenpepuvleHbIX QYHKYULL,

—  yMemb npumeHAms npu
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COOTHOCHTD TpapuKu
pealbHBIX MTPOLECCOB U
3aBUCHMOCTEN C UX

OIMMCaHUsAIMHU, BKIIIOYAIOIITUMH

XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (ObICTPBI pocT,
IJIaBHOE NMOHMKEHUE U T.11.);
HCI0JIb30BATh I'paduKu
peaJIbHBIX MTPOLIECCOB JUIS
pELICHUS HECIOXKHBIX
MPUKIAIHBIX 337a4, B TOM

ananiusda.

B nosceonesnou sorcuznu u
npu uzyueHuu Opyaux
VUEOHBbIX NPEOMEMO8:

—  pewiams NPUKIAoHble
3adauu u3 buonocul,
Qusuxu, xumuu,
IKOHOMUKU U OPYUX
npeoMemos, Ceéa3aHHble
C uccneoosanuem

pelICcHuA 3aaa4.

B nosceounesnoti sorcusnu u npu

usyueHuu opyaux y4eoHvlx
npeomemos:

pemiaTh NPUKJIaJHbIC 3a/1a9H U3
Oounonoruu, PU3UKU, XUMUH,

HSKOHOMUKH U JIPYrUX MPEIMETOB,

CBSI3aHHBIE C HCCIIEJOBAHUEM
XapaKTEPHUCTHK ITPOLIECCOB;
MHTEPIPETUPOBATH MTOJyYCHHBIE

peuieHuu 3a0a4 meopemul
Beiiepwumpacca,

yMemb 8bINOIHAMb
NpUOIUIHCEHHDLE
BbIUUCIEHUSL (MEeMOObl
peuieHus ypasHenull,
BbLIYUCTIEHUS ONPEOeeHHO20
unmezpana);

yMemb NpUMeHsAmb
NPUNOdHCEHUE NPOU3BOOHOU
U onpeoenreHHo20

YHUCIIC onpeaciAas 1mo Fpa(l)I/IKy xapakmepucmuk pe3ynbTaThl unmezpana K peueHuro
CKOPOCTBh XOJa Ipouecca PeanvbHbiX npoyeccos, 3a0ay ecmecmeo3sHanUsl,
HAaxoxcoenuem 61a0emsb NOHAMUAMU
HaUbOILUIUX U 8mMopas nPou38ooHas,
HAUMEHbUIUX 3HAYEHU, 8LINYKIOCMb 2paduka
CKOpOCMU U YCKOPEeHUs. @dyHKyuu u ymemo
umn.; uccnedosams QyHKyuio Ha
—  uHmepnpemuposamso 8bINYKIOCHb
noJyYeHHble
pe3yrbmamol

Cmamuc
muka u
meopus
6EpPOAMHO
cmeil,
J102UKa U
KomoOuna
mopuka

OmnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMH
OIHCATEITLHBIMU
XapaKTePUCTUKAMU
YHCIIOBOTO Habopa: cperHee
apu(MeTHUECKOe, METHAHA,
HauOOJIbIIICEe U HAUMEHbIIIEE
3HAYCHUS;

OIIepHpPOBATH Ha 6a30BOM

YPOBHC MOHATHUAMU: 4aCTOTA U

BEPOSATHOCTH COOBITHS,
CITy4aiHbIi BBIOOD, OTIBITHI €
PaBHOBO3MOKHBIMU

QJICMCHTAapHbIMU CO6BITI/IHMI/I;

BBIYUCIIAATE BEPOATHOCTHU

—  Hmemv npeocmasnenue
0 OUCKPEMHbBIX U
HenpepuLEHbIX
CLYUAUHBIX BETUYUHAX U
pacnpeoeneHusix, o
He3a8UCUMoCmu
CYUAUHBIX BETUYUH,

—  umemsv npedcmasgierue
0 Mamemamu4eckom
0JICUOAHUU U OUCTEPCUU
CYHAUHBIX BETUYUH,

—  umems npedcmasgierue
0 HOPMALHOM
pacnpeoeneHuu u
npumepax HOpMaibHO

OnepupoBaTh OCHOBHBIMHU
omnucaTeIbHbIMU
XapaKTepUCTUKaMH YHCIOBOTO
Habopa, MOHATHEM I'eHepaibHas
COBOKYITHOCTb U BBIOOPKOM U3
Hee;

OTIEpUPOBATH NOHATUSIMU:
4acTOTa U BEPOSTHOCTH COOBITHS,
CyMMa U IIPOU3BEJICHUE
BEPOSITHOCTEH, BEIUUCIISTh
BEPOSITHOCTH COOBITHII HA OCHOBE
MOJICUeTa Yucia UCXO0B;
BJIQJIETh OCHOBHBIMHU MOHSATUSMHU
KOMOMHATOPHUKHU B YMETh UX
MPUMEHSATD [PU PELICHNUHU 3a/1a4;

Jlocmuoicenue
pezynomamos pazoena ll;
umems npeocmasiexue o
YEHMPAIbHOU NPeoeibHOl
meopeme;

umMems npeocmasiexue o
8b100POUHOM
Koaghhuyuenme
Koppenayuu u TuHeuHoU
pezpeccuul;

uMemyb npedcmasiexue o
CMAmMUCmMuyecKux
2unome3ax u nposepxe
CMamucmuyecKou
2Unomeswl, 0 CMamucmuKe
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COOBITUH HA OCHOBE IOJACUETA
YHCJIa UCXOJIOB.

B nosceonesnou sorcuznu u npu
Usy4eHuu opy2ux npeomemos.

— OIICHUBATh U CPABHUBATH B
MPOCTHIX CITydasx
BEPOSITHOCTH COOBITUH B
peanbHOM KU3HH;

— YHUTaTh, CONIOCTABIIATH,
CpaBHHBATH,
WHTEPIPETUPOBATH B TIPOCTHIX
Cllydasix peajbHbIe TaHHbIE,
MIPEJICTaBIICHHBIE B BHJIE
TabnuL, AUarpaMM, rpaukoB

pacnpeoeneHnbix
CYYAUHBIX BETUYUH,
NOHUMAMb CYMb 3aKOHA
oonvuux yucen u
8b100POUHO20 Memooa
usmepenusl
geposimHocmel;
umems npeocmasienue
00 YCI08HOT
8EPOSIMHOCMU U O
NOIHOUL 8EPOAMHOCIU,
NPUMEHAMb UX 8
peuieHuu 3a0au,
umemn npeocmasienue
0 8AJICHBIX YACMHBIX
8UOax pacnpeoeieHull u
NPUMEHAMb UX 8
peuteHuu 3a0au;
umemsv npeocmasienue
0 Koppenayuu
CILYYAUHBIX EIUYUH, O
JIUHEUHOU pezpeccull.

B noesceownesnoi scusnu u

npu u3yyeHuu opyeux
npeomemos:
BLIYUCTIAMD UTU
oyeHusams
8ePOSIMHOCIU COOBIMULL
8 PEaNbHOU JHCUSHU,
8b1OUPAMb NOOX00sUjUe
Memoowl
npeocmasieHust u
00pabomku OaHHbIX;
yMemb pewanms
HeCl0JiCHble 3a0a4l Ha

— HMETb IIpPeJICTaBIEHUE 00 OCHOBAX
TEOPHUU BEPOATHOCTEN;

— HMETb IIPEJICTaBIECHHE O
JMCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHbIX BEJIMYMHAX U
pacnpeneneHusx, o
HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYUH;

— HMETb IIPEJICTaBICHHE O
MaTeMaTHYeCKOM OXKUIAHUU U
JCTIEPCUU CITyYalHBIX BEIHYNH;

— HMETb IIPEJICTaBICHHE O
COBMECTHBIX paclpeeeHusIX
CIIy4alHbIX BEJIMYMH;

— TIOHUMAaTh CYTh 3aKOHA OOJBIINX
yHcelsl ¥ BBIOOPOYHOTO METOa
WU3MEPEHUS BEPOSTHOCTEN;

— HMETb IIPEJICTaBICHUE O
HOPMaJIbHOM PACIIPENECICHUH H
IpUMEpPax HOPMAIBHO
PacIpeeIIEeHHBIX CIIy4alHbIX
BEJIMYNH;

— HMETb IIPEJICTaBICHUE O
KOPPEJSLMY CIIy4aiiHbIX BEJINYHH.

B nosceounesnoti socusnu u npu
usyueHuu opyaux npeomemos:

—  BBIYUCIIATDH WM OIICHUBATD
BEPOSITHOCTH COOBITHII B
peasbHOM KU3HH;

— BBIOMPATH METO/IBI MOAXOISAIIETO
npecTaBiIeHus U 00paboTKH
TAHHBIX

Kpumepusl u ee ypogHe
3HAYUMOCMU,

umems npedcmasgienue o
CBA3U IMIUPUYECKUX U
meopemuyecKux
pacnpeoeneHull;

umems npedcmasgienue o
KOOUpOBanuu, 080UYHOU

3anucu, 08OUYHOM Oepege;

61a0emsb OCHOBHbIMU
HOHAMUAMU Meopuu
epaghos (epagh, sepuuna,
pebpo, cmenenb 8epuiunbl,
nyms 6 epage) u ymemow
NPUMEHAMb UX NPU
peuwerHuu 3a0au,

umems npeocmasiexue o
0epesvsix u ymems
NPUMEHAMb NPU peuleHUU
3a0ay;

81a0emsb NOHAMUEM
CBA3HOCMb U YMemb
NPUMEHAMb KOMNOHEHMbl
CBA3HOCU NPU peuleHUU
3a0ay;

YyMemb 0Cyuwecmenamo
nymu no pebpam, 06xo0bi
pebep u sepuiun epaga;
umems npeocmasierue 0o
2UNEePOBOM U
2aMUTbMOHOBOM NYMU,
uMemyb npedcmasieHue o
mpyoOHOCmU 3a0ayu
HAX0HCOeHUsL
2aMUTbMOHO8A NYMU,
61a0emv NOHAMUAMU
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npumeHenue 3aKOHa
OobLUUX YUCeN 8
coyuonocul,
cmpaxoeanuu,
30pasooxpaneHul,
obecneveruu
bezonacrocmu
HaceleHUs. 6
Upe38bIYAHBIX
cumyayusix

KOHEeYHble U cUemmubvle
MHOJHCECBA U YMEMb UX
NPUMEHAMb NPU peueHuu
3a0auy;

yMemb NpUMeHAMb Memoo
Mamemamuyeckou
UHOYKYUU,

yMemb npUMeHAmb
npunyun Jupuxie npu
peuieHuu 3a0ay

Texcmos
ble 3a0a4u

Pemarts HecnoKHEBIE
TEKCTOBBIE 33/1a4U Pa3HBIX
THUIIOB;

aHAJTM3UPOBATH YCIOBUE
3a/1a4u, TPU HEOOXOTUMOCTH
CTPOMTD VIS €€ PeIIeHUs
MaTeMaTHYECKYI0 MOJIETh;
MOHUMATh U MUCIIOJIL30BaTh
JUISL pEIIeHUsl 3a]1a4u
nHpopMaIuio,
MPEJICTaBJICHHYIO B BUJIE
TEKCTOBOM ¥ CHMBOJLHOM
3aIIMCH, CXEM, TaOJIuII,
quarpaMm, rpadukoB,
PUCYHKOB;

JIEMCTBOBATH 110 AJITOPUTMY,
cojiepXkaliemMycs B yCJIOBUU
3aJ1a4uM;

HCITOJIB30BaTh JIOTHUSCKHE
pacCcyX/IeHUs IPU PEIICHUN
3aJ1a4uM;

paboTaTh ¢ U30BITOYHBIMU

YCJIOBUSAMU, BI>I6I/IpaH U3 Bcel

uHpOpMalNH, TaHHbIE,
HE00XOAUMBIE TS peIIeHUs
3aJauu;

Pewamo 3a0auu pasmuvix
Munos, 6 Mmom 4ucie
3a0a4uU NOBLIUEHHOU
mpyoHocmu,
8blOUpPamMs
ONMUMAIbHBIL MEMOO
peuieHus 3a0ayu,
paccmampusas
PA3TUYHbLE MEMOObL;
Cmpoums Mooeib
peuteHus 3a0ayu,
npoeooums
JoKazamesibHble
Paccysicoenust;
pewams 3a0ayu,
mpebyowue nepebopa
8apPUAHMOB, NPOBEPKIU
yenosutl, 8b160pa
ONMUMATILHO20
pesyrbmama,
AHAUZUPOBAMb U
UHmMeEpPNpemuposams
pesyibmamol 8
KOHmMeKCcme YC06uUst
3adayu, 8viO6upams
peutenus, He

Pemate pasznsie 3amauun
MOBBIIICHHOW TPYIHOCTH;
aHAJTM3UPOBATH YCIOBHE 3ajIauH,
BBIOMpATh ONTUMATBHBIN METOT
pelIeHHS 3a/1a49M, pacCMaTpPUBas
pa3TUYHBIE METOJIBI;

CTPOUTH MOJIENb PEIICHUS 33]IauH,
IIPOBOAMTD JTOKa3aTeJIbHbIE
paccyXAeHUs MPHU PELICHUN
3aJauu;

pemaTh 3a1a4u, TpeOyromme
nepebopa BapHaHTOB, POBEPKHU
yCIIOBUH, BBIOOpA ONTUMATBHOTO
pe3ynbTaTa;

aHAJIU3UPOBATH U
UHTEPIPETUPOBATH MOTYUCHHbIE
pellleHrs B KOHTEKCTE YCIOBUS
3a/1a4M, BBIOMPATh pEUICHUSs, HEe
POTUBOpEYAILINE KOHTEKCTY;
MEPEBOIUTH MPU PELICHUH 3a/1a4H
nHpopMaIro 13 0THON (HOPMBI
3aMKcH B JPYrylo, UCTIONB3YS MPU
HEO0OXOIMMOCTH CXEMBbI, TaOJIUIIbI,
rpaduku, TuarpaMmBsl.

B nosceonesnoii scuznu u npu

Jlocmuoicenue
pe3yabmamog pazoena |l
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OCYILECTBJIATHh HECIOKHBIN
nepe0op BO3ZMOKHBIX
peleHuii, BEIOupas u3 HUX
ONITUMAJILHOE TI0 KPUTEPUSM,
chOpMyITUPOBAHHBIM B
YCIIOBHU;

aHAITM3UPOBATh U
MHTEPIPETUPOBATH
MOJTyYCHHBIC PEIICHHS B
KOHTEKCTE yCIIOBUS 3aa4H,
BBIOMpATh PELICHMUS], HE
MPOTHBOpEYAIIe KOHTEKCTY;
pemaTh 3a/1a4M Ha pacyer
CTOMMOCTH TTOKYIIOK, YCITYT,
MOE3/I0K | T.I1.;

peraTh HeCIO)KHBIE 3a1auH,
CBSI3aHHBIE C JIOJICBBIM
y4acTHEM BO BIIAJICHUH
(dbupMoii, mpeanmpusTHEM,
HEIBUXKHUMOCTBIO;

peliaTh 3a/1a4 Ha IPOCThIE
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIUUCIICHUE
CJIOXHBIX MPOIICHTOB B
Pa3IMYHBIX CXeMax BKJIA/IOB,
KpPEAUTOB U UIOTEK;

peuarh NpaKTHYeCKHe
3aauu, TpeOyromue
WCIIOJIb30BaHUS
OTpUIATENIbHBIX YHCEN: Ha
oTpeJieNieHue TeMIIePaTyphl,
Ha OIpeJeNIeHUEe MOJOKEHUS
Ha BpeMEHHOH ocH (70 Hamei
3pHBI U MOCTIE), HA JABMKEHHE
JICHEKHBIX CPEJICTB
(mpuxon/pacxon), Ha

npomugopeuaujue
KOHMeKCmy;

—  nepesooumuv npu
peuieHuu 3a0aiu
unghopmayuro uz 00HoU
G opmvl 6 Opyeyio,
UCNONbL3YA NPU
HeooX00UMOCmu cxembl,
mabauysl, epaghuxu,
ouazpammol;

B nosceonesnoti orcusnu u
npu usydeHuu opyeux
npeomemos:

—  pewams npakmuiecxue
3a0a4u U 3a0a4u u3
opyaux npeomemos

U3y4eHuu opy2ux npeomemos:

pelaTh MPAKTHUICCKUC 3a1a4YU U

3a/1a4u U3 APYrux NpeIMETOB
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OTIpe/IeNICHUE
rJTyOMHBI/BBICOTHI | T.I1.;

— HCIOJb30BaTh IOHATHE
MaciTada Jysi Hax0xKASHUs
pacCTOSIHUI U JUTMH HA
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX ITOMEIICHUM,
BBIKpOMKax, pu padoTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoti sorcuznu u npu

Usy4eHuu opy2ux npeomemos.

— pemarb HECIOKHbIE
MPaKTUYECKHE 3a]1a4H,
BO3HUKAIOIIUE B CUTYAlIHSIX
MOBCEIHEBHOM KNU3HHU

T'eomemp
us

— OmnepupoBath Ha 6a30BOM
YpOBHE TTOHATHSIMH: TOYKa,
npsiMasi, II0CKOCTh B
MIPOCTPAHCTBE,
napayieNbHOCTh U
MePIEeHIUKYIIPHOCTD
MPSAMBIX U IIOCKOCTEH;

— pacno3HaBaTh OCHOBHbBIE
BH/JIbIl MHOTOI'PaHHUKOB
(mpu3ma, nupamua,
MPSAMOYTOJIbHBIN
napajuienenumnesn, Kyo);

— wu300pakaTh U3ydyaeMble
(burypsl OT pyKkd U ¢
MIPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

— nenatb (BBIHOCHBIE) TJIOCKHE
YepTeKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX QUTYP:
BH/I CBEPXY, COOKY, CHU3Y;

— W3BIEKaTh UHPOPMAIHIO O

Onepuposamyo
NOHAMUAMU: MOYKA,
npaAMas, n10CKoOCb 8
npocmpancmae,
napanieibHocms U
nepneHOUKyIAPHOCHb

npAmMslX U l’lJZOCKOCI’I’leﬁ,'

npumMeHsms Os
peuteHus 3a0ay
2eomempuyeckue
Gaxmol, eciu yciogus
npUMeHeHUsl 3a0aHbL 6
A6HOU (hopme;
pewams 3a0a4u Ha
Haxooicoenue
2e0MempuYecKux
8eUYUH NO 0Opa3yam
UNU AN2OPUMMAM,
denamu (8bIHOCHbIE)
NIOCKUE YEePMeNCU U3
PUCYHKO8 00EeMHBIX

Bnanetrs reomerpuueckumu
MOHATHUSIMH TIPH PEIICHUHN 33134 1
MIPOBECHUHN MaTeMaTHYECKUX
pacCyXICHHUI;

CaMOCTOSITENbHO (OPMYIUPOBATH
OTIpe/IeNIEHUS] TEOMETPUUYECKUX
¢buryp, BbIABUTaTh THUIIOTE3bI O
HOBBIX CBOMCTBAX M MPU3HAKAX
reOMETPUYECKUX QUryp u
000CHOBBIBAThH WU OTIPOBEPTaTh
nX, 000011aTh WX
KOHKPETH3UPOBATh PE3YNbTAThI HA
HOBBIX KJ1accax ¢uryp,
MPOBOJNTH B HECTIOKHBIX CIIydasx
KJIaccuuKanuio Guryp mno
pa3IMYHbIM OCHOBAHHUSIM;
UCCIIEI0OBATh YEPTEXKHU, BKITIOUAs
KOMOUHAIMU (Uryp, U3BJIEKaTh,
UHTEPIPETHPOBATh U
npeoOpa30BbIBaTh HH(GOPMAIIHIO,
NPEJICTABICHHYIO Ha YepTexax;

Hmems npeocmasnenue 0o
AKCUOMAMUYECKOM
Mmemooe,

61a0emsv NOHAMuUem
2eomempuyeckue mecma
Mouex 8 NPOCMPAHCmee u
YMemb NPUMEHsAmMb Ux O
peutenus 3a0ay;

yMemsb NpUMeHAMb OJisl
peuwenust 3a0a4 CeolCmed
NIOCKUX U O8YSPAHHBIX
Venoe, mpexeparuno2o yeid,
meopembl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHOO
yena;

61a0emsv NOHAMueMm
NEePReHOUKYIAPHOe CeYeHUe
nPpU3MbL U yMensb
npUMeHsIMb €20 npu
peulenuy 3a0a4;

uMemb npedcmasieHue o
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IIPOCTPaHCTBEHHBIX
reOMETPUYECKUX (PUTypax,
IIPE/ICTaBICHHYIO Ha
yepTrexax U pUcyHKax;

— TNPUMEHSATH TEOPEMY
[Mudaropa npu BEIYHCICHUN
3JIEMEHTOB
CTepeoMeTpUIeCKux puryp;

— HaxoJuTh 00BEMBI U IUIOIIATU
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB C
MpUMEHEHUEM (POPMYIT;

— pacno3HaBaTh OCHOBHbBIE
BH/JIBI T€J BpaleHus! (KOHYC,
nuIuHIp, cepa u map);

— HaxoJuTh 0OBEMBI U TUIOIIAIU
MTOBEPXHOCTEW MPOCTEUIINX
MHOTOI'PaHHHUKOB U T€J
BpalllEHHs ¢ IPUMEHEHUEM

dhopmyi.

B nosceonesnoti socuznu u npu
usyueHuu opyaux npeomemos.

— COOTHOCHUTH a0CTpaKTHbBIE
reoMeTpUYECKUEe MOHITUS U
(akThl ¢ pealbHBIMU
KU3HEHHBIMU 00BEKTaMU U
CUTYaIUSIMU;

— HCIOJB30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYp Ui
pelIeHNs TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJICPIKAHNUS;

— COOTHOCHUTH TUIOIIAH
MMOBEPXHOCTEH TeI
OJINHAKOBOH OpMBI

Queyp, 8 mom uucie
pucosams U0 ceepxy,
cOOKY, cmpoumbo
ceyeHus
MHO202DAHHUKOB,
u3eneKamo,
uHmepnpemuposams u
npeobpazoevleams
uHghopmayuro o
2eoMempuyecKux
Queypax,
npeocmasieHHyio Ha
yepmesrcax;
NPUMEHAMb
2eomempuyeckue
¢axmol 015 pewenus
3a0ay, 8 MOM Yucie
npeonona2aruux
HeCKOIbKO Wa208
peweHus;

ONUCHIBAMb 83AUMHOE
PACnoNoMHCeHUe NPAMbIX
u niockocmetul 8
npocmpancmee;
Gopmynuposams
CBOLICMBA U NPUSHAKU
pueyp;

0oKazvieamo
2eomempuyeckue
VMBepIHCOeHUsL,
61a0emv CmaHoapmuo
Kaaccuguxayuetl
NPOCMPAHCMBEHHBIX
Queyp (nupamuoewi,
npusmbl,
napanneienuneovl),

pemaTh 33141 TeOMETPHUIECKOTO
COJICpKaHUs, B TOM YHCIIE B
CUTYallUsX, KOT/Ia aITOPUTM
pelIeHus He CIIEAYET SIBHO U3
YCJIOBHS, BBIIIOJTHSATH
HE0OXO0UMBbIE JJIs1 PEeLICHUs
3a[auu JIOTIOJTHUTEIbHbIE
MOCTPOEHHS, UCCIIEIOBATh
BO3MO’KHOCTh IIPUMEHEHUS
TeopeM U GopMyI sl peLICHUS
3am1a4;

yMETb (POpMYIHPOBATH U
JIOKa3bIBaTh T€OMETPUIECKHE
YTBEPKICHUS;

BJIAJICTh MOHITUSIMHU
CTEpEOMETPHUH: TIpH3Ma,
napaieNienure ], MupaMua,
TeTpa’Ip;

UMETh MpeCTaBICHUS 00
aKCHOMax CTEpPEOMETPHUU U
CJIEZICTBUSIX U3 HUX U YMETh
NPUMEHSATh UX NP PELICHUH
3ajad;

YMETb CTPOUTH CEUCHMUS
MHOTI'OI'PaHHHUKOB C
UCIOJIb30BAHUEM Pa3IUYHbIX
METOJIOB, B TOM YHCJIE€ U METO/A
CIIE/IOB;

UMETb IPEJCTABICHUE O
CKPELIMBAIOIUXCS IPSIMBIX B
IPOCTPAHCTBE U YMETh HAXOUTh
YTOJl ¥ pacCTOSIHUE MEXKIY HUMU;
HIPUMEHSTH TEOPEMBI O
HapajielbHOCTH MPSAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE MPU
pelLlIeHUH 33]1ay;

080UCMBEHHOCIU
NPABUTLHBIX
MHO202PDAHHUKOB,

61a0emov NOHAMUSIMU
yeHmpaibHoe u
napanieibHoe
npoexmuposanue u
NPUMEHAMb UX NPU
HOCMPOeHUlU CeyeHUll
MHO202PAHHUKOB MENMOOOM
npoexyull;

uMemv npedcmasierue o
paseepmre MHO202PAHHUKA
u Kpamuaiuem nymu Ha
nO8epXHOCIU
MHO20SDAHHUKA,

umems npeocmasieHue o
KOHUYECKUX CeYeHUsIX;
umems npeocmasieHue o
Kacaowuxcs cepax u
KOMOUHAyuu mesn 8paujeHus
U ymemo npuUMeHsIms ux
npu peuwtenuu 3a0a4;
NPUMEHMb NPU PeuLeHUU
3a0ay4 opmyny
PAccmosiHus Om Mmo4Ku 00
NAOCKOCMU;

61a0ems pa3HbiMu
cnocobamut 3a0aHuUsA
NPSAMOTUL YPAGHEHUAMU U
yMemb NpUMeHsIms npu
peulenuy 3a0a4;
NPUMEHSIMb NPU peueHuu
3a0a4 U 00KA3AmMeNbCmee
meopem 6eKMOPHbIIL MENOO
U Memood KOOpOUHAm;
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Pa3IMYHOTO pa3Mepa;
COOTHOCHTBH OOBEMBI COCYIOB
OJTMHAKOBOH (pOPMBI
Pa3IMYHOTO pa3Mepa;
OILIeHUBATh hopmy
MPaBUILHOTO MHOTOTPAHHUKA
MOCIIE CITUIJIOB, CPE30B U T.II.
(ompenensiTh KOIMYeCTBO
BEpIIMH, pedep U rpaHeit
MOJTy4EHHBIX
MHOTOTPaHHUKOB)

—  HaxoOoums 06vembl U
naowWaou nogepxHocmet
2eoMempuyecKux mei ¢
npumeneHuem opmyi;

—  BBIYUCTAMb PACCMOAHUSA
U yenvl 6
npocmpancmse.

B nosceounesnoti srcusnu u
npu u3yueHuu Opyaux
npeomemos:

—  UCNONb3068aMb
ceoucmea
2eoMempuyecKux gueyp
0J151 peuleHus 3a0a4
NPaKmu4ecKoeo
xapaxmepa u 3a0a4 u3
opyeux obnacmeii
3HAHUU

YMETh IPUMEHSTH MapajieIbHOE
IPOEKTUPOBAHUE IS
n300paxenus uryp;

YMETh [IPUMEHSTh
HEePICHANKYISPHOCTH MPSIMOM U
TUTOCKOCTH TIPH PEIICHUH 3a]1a4;
BJIAJICTh TIOHITUAMH
OpPTOTOHAIBHOE IPOCKTHPOBAHUE,
HAKJIOHHBIC M UX TPOCKIIHH,
YMETh IPUMEHSTh TEOPEMY O TPeX
HEePICHANKYISIpaX TPU PEIICHUN
3am1aq;

BJIAJICTh TIOHSTUSMH PACCTOSHUE
Mexay purypamu B
MIPOCTPAHCTBE, OOIINIA
HEePICHINKYISP ABYX
CKPEIIMBAIOIIUXCS MPSIMBIX U
YMETh ITPUMEHSTD UX MPH
pelIeHny 3a1ad;

BJIAJICTh TIOHSTHEM YrOJ MEKIY
HPSMOH M TUIOCKOCTBIO B yMETh
HNPUMEHSATH €0 NPH PEIICHUH
3aj1ad4;

BJIJICTh MIOHSTUSIMH IBYTPaHHBIH
YTOJI, YrOJI MEXIY IUIOCKOCTSIMH,
HEePIEeHANKYISPHBIC TTIOCKOCTH U
YMETh MIPUMEHSITh UX IIPH
pelIeHuy 3a/1a4;

BJIAJICTh MOHSATUSMH IPU3Ma,
napaJulelIenuIe ] U IPUMEHSTh
CBOWCTBA MapaJulesenuneaa npu
peLIeHuN 3a/1a4;

BJIAJICTh TIOHITHEM
IPSMOYTOJIBHBIA TTapauIeIenuIe]
Y TIPUMEHSITH €T0 TPH PELICHUH
3ajay;

umems npedcmasienue 0o
akcuomax obvema,
npUMeHAMb OPMYbl
00beM08 NPAMOY201bHO20
napannenenuneod, npusMol
U nupamuowvl, mempa’aopa
npu peuwlenuu 3a0a4;
NpUMeHAMb meopemol 00
OMHOWEHUAX 00beMO8 npu
peuieHuy 3a0au,
NPUMEHAMb UHMe2pa Ol
8bIYUCTEHUS 00BEMO8 U
nosepxuocmeti mei
epaujens, 8bIYUCIEeHUS
niowaou cghepuueckozo
nosca u 06vema waposozo
cnost;

umems npeocmasiexue o
O0BUIICEHUSAX 8
npocmpancmee:
napanieibHoM nepeHoce,
cummempuu
OMHOCUMENbHO NJIOCKOCHU,
YEHMPANbHOU CUMMempUU,
no80poOme OMHOCUMENLHO
NpAMOU, BUHMOBOU
cummempuu, ymems
NPUMEHAMb UX NpU
peuteHuu 3a0a4,

umems npeocmasiexue o
nI0OWaou Opmo2OHAILHOU
npoexKyuu;

uMemyb npedcmasieHue o
MpexepaHHoM U
MHO202PAHHOM Yeie U
NpUMEHAMb C8OUCMBA
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BJIQ/IETh NOHATUAMU IUPAMUAA,
BU/Ibl IUPAMUJL, DJIEMEHTBI
IIPaBWIbHOM NMUPAMUIBI U YMETh
IPUMEHSTH UX IPU PELIEHUU
3aza4;

UMETh MPEJICTABIIEHUE O TEOPEME
DOlinepa, NpaBUIbHBIX
MHOTOTpaHHUKAX;

BJIa/IETh NOHATHEM ILIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETb PUMEHSTH €r0 Mpu
pelIeHNH 3a/1ay;

BJIQ/IETh MOHATHUAMHU Tea
BpalleHus (IIWIMHAP, KOHYC, 1ap
u chepa), IX CEYCHUS U YMETh
MPUMEHSTh UX MPU PEeHICHUN
3a/1a4;

BJIQ/IETh MOHATHSIMH KacaTelbHbIE
IpsIMbI€ U TUIOCKOCTU U YMETh
MPUMEHSTH U3 NPU PELICHUN
3ajad;

UMETh MPEICTABICHUS O
BIIMCAHHBIX U OMUCAHHBIX chepax
U YMETh IPUMEHSTH UX MPU
peIlIeHnH 3a/1a4;

BJIQ/IETh MOHATUSIMU O0BEM,
00BEeMbI MHOTOTPaHHUKOB, TEJ
BpAIllCHUS U PUMEHSATH UX MIPH
peIlIeHnH 3a/1a4;

UMETh MPECTABICHUE O
pa3BepTKe IWINHIPA U KOHYCA,
IUIOLIAIM TOBEPXHOCTH LIWJIMHPA
Y KOHYCa, YMETb IPUMEHATH UX
IIPY pELICHNN 3a/a4;

MMETH MPEICTABIICHUE O IUIOLIaAN
cdepbl U yMETh IPUMEHSATH €T0

NIOCKUX V2ll08
MHO202PAHHO20 Y2id Npu
peuwieHuu 3a0au,

uMemsb npeocmasienus o
npeobpazosanuu no0oous,
20MOmemuu u ymemay
NPUMEHAMb UX NPU
peuweHuu 3a0au,

yMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempu;

yMemb NpUMeHAmb
dopmynvt 06vemos npu
peuieHuu 3a0ay
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IpY PEUICHNH 337134,

YMETh pelIaTh 3a1auu Ha
KOMOWHAIIMA MHOTOT'PaHHUKOB U
TEJ BpallleHHS,

UMETb MPECTABICHUE O MOJI00MH
B IIPOCTPAHCTBE M YMETh PeIIaTh
3aJauu Ha OTHOILIEHUE 0OBEMOB U
IJIOIIAAEH TOBEPXHOCTEN
101I00HbBIX (uUryp.

B nosceounesnoti socusnu u npu

U3y4eHuu opy2ux npeomemos.
COCTABJISITH C HCIOJIB30BaHUEM
CBOMCTB reOMeTpu4ecKux puryp
MaTeMaTHIECKUE MOICIH IS
pelIeHus 3a/1a4 MPaKTHIECKOTO
XapakTepa | 3a/1ad U3 CMEeKHBIX
JMCIIUTUTAH, CCIIEIOBATh
MOJIy4€HHbIE MOJETH U
MHTEPIPETUPOBATH PE3yJIbTAT

Bexmoput
u
Koopouna
mul 6
npocmpan
cmee

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTUEM JIEKAPTOBBI
KOOPAMHATHI B IIPOCTPAHCTBE;
HAXOJIUTh KOOPIUHATHI
BEPIINH KyOa

MPSIMOYT OJIBHOTO
napauiesienunea

—  Onepuposams
HOHAMUAMU 0eKapmosbl
KOOpOUHAMbl 8
npocmpancmae,
8EKMOp, MOOYJb
8eKxmopa, pageHcmeao
8EKMOP0O8, KOOPOUHAMbL
8eKmopa, y2oi mexncoy
BEKMOPAMU, CKANAPHOE
npousseodeHue
8eKMOpPO8,
KOJLIUHeapHvle
8EKMOPbL;

—  HaxoO0umov paccmosiHue
MedHcOy 08yMs MOYKAMU,
CYMMY BeKmMOpos U
npoussedeHue 6eKmopa

Bnaners noHATHSIMHU BEKTOPHI U
UX KOOPJIUHATHI;

YMETb BBIMIOJIHATH OTIE€paIK HaJ
BEKTOPaMH;

HCIO0JIb30BATh CKaISIPHOE
MIPOU3BEICHNE BEKTOPOB MIPH
pellIeHnH 3a/1a4;

MPUMEHSTh YpaBHEHUE
IUIOCKOCTH, (POPMYITy pacCTOSIHUS
MeX1y TOYKaMU, ypaBHEHHE
cdepbl IpH pelIeHru 3a1a4;
MPUMEHSITh BEKTOPBI U METOT
KOOPJMHAT B MMPOCTPAHCTBE MpPHU
pelIeHny 3a1a4

Jlocmuoicenue
pezynomamos pazoena ll;
Haxooums o6vem
napainnienenuneoa u
mempas’opa, 3a0aHHbIX
KOOPOUHAMAMU CBOUX
BepUIUH,

3a0aeamov NPAMYIO 8
npocmpancmee;
Haxooums paccmosuue om
MOYKU 00 NIOCKOCMU 8
cucmeme KOOpOUHAam;
Haxooums paccmosuue
MeAHCOY CKPeUUBAOUWUMUCS
NPAMbIMU, 3Ad0AHHBIMU 8
cucmeme KOOpOUHam
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HA YUCTIO, Y20]l MENHCOY
8EKMOpaAMU, CKANAPHOE
npouseeoerue,
PAcKAa0bi8ams 8eKMOp
no 08ym
HeKOJLIUHeaApPHbIM
8eKmopam,

3a0aeamuv NIOCKOCMb
ypasHeHuem 6
0eKapmogou cucmeme
KOOpOuHam;

pewams npocmetiuiue
3a0ayu egedeHuem
8EKMOPHO20 basuca

Hcemopusa OnuceIBaTh OTAENIbHEIE IIpeocmasnsame 6xnao HNmets npencraBieHne o BKIAIE Ilocmuowcenue pe3ynomamos
Mamemam BBIJIAIOIINECS PE3YIIbTATHI, BbLOATOUWUXCSL BBIJAIONINXCSI MATEMATUKOB B pazoena |l
UuKu MOJTyYeHHBIC B XOJIE Pa3BUTHUS MamemamuKos 8 pa3BUTHE HAYKH;
MAaTeMaTUKU KaK HAyKH; pazeumue Mamemamuxu IIOHHUMATh POJIb MATEMATUKHU B
3HATH IPUMEPHI U UHBIX HAYYHBIX pasButuu Poccun
MaTeMaTH4YE€CKUX OTKPBITUI U obnacmeii,
HX aBTOPOB B CBSI3U C NOHUMAMb POJib
OTEYECTBEHHON U BCEMUPHOI mamemamuxy 8
HUCTOPHUEH; pazsumuu Poccuu
MOHUMATh POJIb MATEMATUKH B
pazButuu Poccun
Memoowt [IpumeHnsaTs n3BECTHBIE Hcnonvzosamo Hcnonp3oBaTh OCHOBHBIE METOABL | — [locmuoicenue
Mmamemam METO/IbI IIPH PEIICHUN OCHOBHbIE MemOoObl JI0OKa3aTeIbCTBa, TPOBOUTH pe3yremamos pazoena
uKu CTaHIAPTHBIX JoKkazamenvbcmed, JIOKa3aTeJIbCTBO U BEHITIOJIHSATD —  npumensmo
MaTeMaTHYEeCKUX 3aJ1a4; npoeoouns OIPOBEPIKEHNUE; mamemamuyeckue 3HAHUs K
3aMeuaTth U XapaKTepu30BaTh 00KaA3amenbcmeo u MIPUMEHSATh OCHOBHBIE METOIbI UCCIE008AHUIO
MaTeMaTHYeCKHe BbINOJIHAMb pEIICHUS MaTeMaTHYEeCKHUX 3a]1a4; OKpYICcarouieco Mupa
3aKOHOMECPHOCTH B onpoeepaicenue; Ha OCHOBE MaTeMaTUYECKUX (Modeﬂupoearme
OKpYyXKarolen NpUMeHsImMb OCHOBHbIE 3aKOHOMEPHOCTEN B PUPOJIE Qusuyeckux npoyeccos,
JCHUCTBUTEIIFHOCTH; MemoOobl peutenus XapaKTepU30BaTh KPacoTy 1 3a0a4u IKOHOMUKU)
MIPUBOJUTH IPUMEPHI mamemamudeckux COBEPLIEHCTBO OKPYXKAIOLIETO
MaTeMaTUUCCKHUX 3a0ay; MUpa U MPOU3BEACHUN UCKYCCTBA;
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3aKOHOMEPHOCTEH B IPUPOJIC, | — HAa OCHOGe — TPUMEHATH IPOCTEHUIIINE
B TOM YHCIIE mamemamu4ecKux HporpaMMHBIE CPEICTBA U
XapaKTCPU3YIOIIUX KPaCoTy U 3aKoHOMepHOCmel 8 3JICKTPOHHO-KOMMYHHUKAIITHOHHBIC
COBEPIIEHCTBO OKPYKAIOIIEr0 npupooe CHCTEMBI IIPU PELICHUN
MHpa U IPOU3BEICHHUI xapaxkmepu3zoeamb MaTeMaTU4YCCKUX 3a4a4,
HCKYyCCTBa Kkpacomy u — MOJIB30BAThCA MPUKIATHBEIMU
COBepULeHCMB0 HmporpaMmamu U porpaMmmMamu
OKpYydHcanujeco mupa u CHUMBOJIbHBIX BBIYMCIICHUH IS
npou3zeeoeHull HCCIIEI0BAaHNS MaTEMAaTHIECKUX
uckycemea, 00BEKTOB
—  NpUMEHAMb
npocmeuuiue
npo2pammmule
cpeocmea u
9NIEKMPOHHO-
KOMMYHUKAYUOHHbLE
cucmembul npu peuieHuy
mamemamu4deckKux
3a0a4

2. Copnep:xanue yueOHOro npeamera «MareMaTuka».
10 xaace
OcHoBHasi 0a30Basi mporpamma.
AJiredpa ¥ HaA4YaJIa MATEMATHYECKOI0 AHAJIU3A.
[ToBTOpenue. Pemenue 3a1a4 ¢ UCMONIB30BaHUEM T'PAAYCHOM Mephl yrita. Moaynb 4Kciia U ero CBOMCTBA.

Hcronp30Banne CBOMCTB U rpaMKOB JTMHEHHBIX M KBAIPATHIHBIX (YHKIIUM, 00paTHOM MporopuruoHaibHocT U GyHKIuu Y = N X . I'paduueckoe penienue
ypaBHEHUI U HEPABEHCTB.
Tpuronomerpuyeckasi OKpY:KHOCTb, paouannas mepa yeia. CUHyC, KOCUHYC, TAHT€HC, KOMaH2eHc TPOU3BOIbHOTO yria. OCHOBHOE TPUTOHOMETPHYECKOE
T TN

, — pan). Popmyasi

TOXJIECTBO M CJIEICTBHUS U3 HEr0. 3HAYEHHs TPUTOHOMETpUUECKuX GpyHKuuit 1t yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, Z : E 5

T

6
CILOJHCEHUS MPUSOHOMEMPULECKUX PYHKYUU, POPMYIbl NPUSEOEeHUs, YPOPMYIbl OBOUHO20 apeyMeHma.. .

Tpuronomerpuueckue GyHKIHU Y = COS X, Y =SiN X, Y =tgX . @yuxyus Yy = CtgX . CBoiicTBa U rpadMKi TPUTOHOMETPHUECKUX (PYHKIIHIA.

ApKKOCUHYC, apKCUHYC, ApKTaHI'€HC Yucia. Apxkomaneenc yucna. IIpocTeiinne TpUroHOMETpUYECKHE YypaBHEHN. PenieHrie TpHroHOMeTpHUECKUX
YPaBHEHUM.

Obpammnvie mpuzoHomempudeckue GyHKyuu, ux ceoticmsa u epaguxu. Pewenue npocmetiuiux mpueoHomempuyeckux HepageHcms.
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CreneHb ¢ IEHCTBUTENBHBIM TIOKa3aTelleM, CBOMCTBA cTeneHu. [IpocTeiiime mokazarenbHbIe YpaBHEHHS U HepaBeHCTBA. [lokazarenbHas GyHKIIUS U ee
CBOICTBA U IpauK.

Jlorapudwm yucina, cBoiicta norapudma. ecaruunsiii norapudm. Yucno e. Hamypanvnuoiii noeapughm. lpeodpazoBanue 10rapuhMUICCKIX BhIPAKCHHIH.
Jlorapugmuueckue ypaBHEHHs U HepaBeHCTBA. Jlorapupmudeckas GyHKIUS U €€ CBOWCTBA U TpaduK.

Crenennas GyHKIUS U €€ CBOKCTBa U Tpaduk. VppannoHanbHble ypaBHEHHUS.

Memoo unmepeanos 011 pewieHus HepageHCcms.

I'eomerpus

[ToBTOpenue. Peuwenue 3a0au ¢ nNOMOWbIO eKMOPO8 U KOOPOUHAM.

Harnsanas crepeomerpusi. @urypsl U ux uzoobpaxenus (kyo, nupamua, mpusma). OcHogHble NoHAmMus cmepeomempuu u ux ceoticmsa. Cedenus Kyoda u
TeTpa’pa.

Touka, npsiMast ¥ IVIOCKOCTh B POCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX. B3anMHOE pacnosyioskeHue NpsMbIX U IIIOCKOCTEN B
npoctpaHcte. [lapanienbHOCTh NPSAMBIX U IIJIOCKOCTEN B MpoCcTpaHCTBE. M300paskeHne NpocTeNnX IpOCTPAHCTBEHHBIX (UTYp Ha IJIOCKOCTH.

PaccrostHus mexay ¢purypamu B MpOCTPaHCTBE.

Vsl B mpoctpaHcTBe. [lepreHIuKyISpHOCT MPSAMBIX U INIOCKOCTEM.

[Ipoexuust purypsl Ha MIOCKOCTh. [Ipu3HaKky NEePHEHIUKYIIPHOCTH MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE. TeopeMa o Tpex NmepreHIuKyIspax.

Mtuororpannuku. [lapannenenumnen. CBoicTBa MpsSAMOYroiapHOTO mapasuienenunena. Teopema [ludaropa B mpoctpanctse. [Ipusma u nupamuna. [1paBunsHas
nUpaMu/ia ¥ IpaBuibHas mpusMa. [Ipsmas nupamuga. I1eMeHThI IPU3MBI U THPAMUIBI.

Brruncnenue 3eMeHTOB MPOCTPaHCTBEHHBIX GUryp (pedpa, TruaroHaiu, yriibl).

[nomaae MOBEPXHOCTH MPABUIILHON MUPAMUIBI U IPSAMOM TIPU3MBI.

Jeuoicenus 6 npocmpancmee. napaiienvHulil NepeHoc, YeHMpaubHAas CUMMEMpPUsl, CUMMempUs OMHOCUMENbHO naockocmu, nogopom. Ceoticmea 08udHCeHUl.
Ipumenenue oeudicenuti npu pewieHuy 3a0au.

Bextops! 1 koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPa Ha uncio,. KoymiHeapHble U KOMILIaHAPHBIE BEKTOPHL. Teopema o
PA3I0ACEHUU BEKMOPA NO MpemM HEeKOMNIAHAPHLIM 8EKMOPAM.

BeposiTHOCTD ¥ cTaTucTHKA. PadoTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3a1a4 Ha TabnuyHOE U rpadudeckoe MmpeacTaBieHne JaHHbIX. Mcrnonb30BaHrne CBOMCTB U XapaKTEPUCTUK YMCIOBBIX HAOOPOB:
CpeIHUX, HauboJIbILIEro U HAaMMEHBIIIEr0 3HAYeHUs], pa3Maxa, ducnepcuu. Pewenue 3a0ay Ha onpedesieHue yacmomsl U 6eposmHoCmu coObimull.
Buviuucnenue eeposmuocmeti 6 onblmax ¢ pagHO803MONCHBIMU IIEMEHMAPHLIMU Ucxooamu. Pewenue 3aday ¢ npumeneHuem kombunamopuxu. Pewenue
3a0ay Ha 8bIYUCTIEHUE 8ePOAMHOCTEl He3A8UCUMBIX COObIMULL, NPUMeHeHUe hOpMYIbL ClodceHUs eeposimHocmel. Pewenue 3a0au ¢ npumeneruem
ouazpamm Diinepa, depesa eeposmuocmet, Gopmynvl bepryiu.

Ycnosnas seposmuocms. Ilpasuno ymuoscenus geposmuocmeti. Qopmyna nOIHOU 8ePOIMHOCHIU.

Juckpemnvie cayuatinvie genuyunsl u pacnpedenerus. Hezasucumoie cnyuaiinvle genuuunsl. Pacnpedenenue cymmul u npou3geoeHus He3a8UCUMbIX CIYUALHbIX
BENIUYUH.

Mamemamuueckoe odcuoanue u oucnepcust Ciydatinou senununvl. Mamemamuueckoe odcudanue u OUCNEPCUs CyMMbl CLyYatiHbLX genudut. I eomempuyeckoe
pacnpedenenue. bunomuanvroe pacnpedeieHue u e2o c8oLUcmaa.

Yriy0eHHbIH YPOBeHb

26



Anreﬁpa H HaYaJia aHaJIm3a

3akoHbl JJOTUKU. OcHo8Hble 1ocudecKkue npasuia. Penenne J0ruueckux 3a1ad ¢ UCIOJIb30BaHUEM KPYTOB DUIIEPa, OCHOBHBIX T0SUUECKUX NPAGUIL.
Ymo3akmoueHus. OO0CHOBaHUS U IOKA3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buibl MaTeMaTH4eCKUX yTBEPKICHUN. Buodvl 0oKazamenbcms.
Mamemamuueckas unoykyus. Ymeepowcoenus: oopamuoe OaGHHOMY, NPOMUBONOLOHCHOE, 0OpAmMHOe NPOMUBONON0HCHOMY OaHHoMY. IIpU3HaK U CBOKCTBO,
HEOO0XOIUMBIE U IOCTATOYHBIE YCIOBHSL.

OcnosHnas meopema apupmemuxu. Ocmamxu u cpagnenus. Aneopumm Esxnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. -uunvle
cucmemul cyucnenus. Dynxyusa Jiinepa, Yucio u cymma oerumeneti HamypaibHO20 YUCIA.

Panuannast mepa yriia, TpUroHOMETpUYECKasi OKPYKHOCTb. TpUroHoMerpuueckre (PyHKIUHU Yncen U yriioB. @opMyibl IPUBEAEHUS, CI0XKEHUS
TPUTOHOMETPUYECKUX (PYHKIMH, (GOpMYIbI ABOMHOTO U MOJOBUHHOTO aprymenTa. [IpeoOpa3oBaHue cyMMbl, pa3HOCTH B IPOU3BEACHHE TPUTOHOMETPUUECKUX
¢GbyHKIMA, 1 HA00OPOT.

Tpuronomerpudeckne GyHKIMU YUCIOBOTO aprymMenTa Y =C0OSX, Y =sSinX, y=1tgXx, y=ctgx. CoiicTBa u rpaQuKu TPUTOHOMETPUIECKHUX (DYHKIIHH.

OOpaTHble TpUrOHOMETpUUYECKUEe (QYHKIIMH, UX TJIaBHbIE 3HaYEHMsI, CBOMCTBA U rpaduku. TpuroHoMmerpuueckue ypaBHeHUs. OTHOPOIHbIE
TPUTOHOMETPUYECKHE YpaBHEHUS. Penienne npocTelimx TpPUroHOMETpUYECKUX HEPaBeHCTB. [Ipocreiime cucTeMbl TPUTrOHOMETPUYECKUX YPABHEHUM.
CrerneHb ¢ IeHCTBUTEBHBIM MTOKa3aTeNIeM, CBOMCTBa cTeneHu. [IpocTeiimme moka3areabHble ypaBHEHUS U HepaBeHCTBa. [loka3aTenpHas QyHKIIUA U e
cBoiicTBa u rpaduk. Yucno € u pyHkuusa y =e*.

Jlorapudwm, cBoiicTa norapudma. JlecaTuunblil 1 HaTypanbHbI Jorapudm. [IpeoOpasoBanue sorapudmMuyeckux BoipaskeHui. Jlorapupmudeckue yp aBHEHUS
u HepaBeHcTBa. Jlorapupmuyeckas GyHKIMS U €€ CBOMCTBA U IpaduK.

CrenenHas GyHKIUA U €€ cBOMCTBa U rpaduk. MppamroHaibHble ypaBHEHHS.

Cucrembl MOKa3aTeabHbIX, JOTAPUPMUUECKUX U UPPALMOHAIBHBIX ypaBHEHUI. CUCTEMBI IOKA3aTENbHBIX, JIOTapU(MUUYECKIX U UppaAIlMOHATIbHBIX HEPABEHCTB.
B3anmuo obpatabie pyHkiuu. ['paduku B3auMHO 00paTHBIX (PYHKITHI.

VYpaBHEHUS, CUCTEMBI YPABHEHHI C TapaMeTPOM.

@opmyna bunoma Hotomona. Pewenue ypasnenuil cmenenu gvlute 2 cneyuaivHulx 6uoos. Teopema Buema, meopema be3y. Ilpusooumvle u nenpugo oumvle
MmHo2ounenvl. OcHosnas meopema aneeopuvl. Cummempuyeckue MHoO2oueHbl. [lenouucientsie u yenr03HauyHble MHOSOUIeHbI.

Jluoghanmosul ypasnenus. Ilennvie Opoou. Teopema epma o cymme K8aopamos.

Cymmbl u psovl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubnUICEHUU OClICIMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NIOCKOCHIU.

Hepaserncmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepaserncmea o cpeouusx.

[Tonsitre npenena GyHKuUU B Touke. [lonamue npedena gyukyuu 6 6ecKoHeuHoCmu

I'eomerpus.

[ToBTOpenue. Pemienue 3a1a4 ¢ UCMOIB30BAaHUEM CBOMCTB (PUTyp Ha IIIOCKOCTU. Perienne 3a1au Ha J0Ka3aTeNbCTBO U MOCTPOCHUE KOHTPIIPUM EPOB.
[IpuMeHeHne npoCTEHIINX JOTHYECKUX MpaBuil. Pellienne 3aau ¢ UCMoIb30BaHUEM TEOPEM O TPEYTOJbHUKAaX, COOTHOIIEHUH B MPSMOYTOJIbHBIX
TpEeyrojbHUKaX, (PaKTOB, CBA3AHHBIX C YETHIPEXYTroJIbHUKaMU. Perienre 3a1au ¢ ucroiib30BaHueM (akTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. Perienne 3aqayd Ha
M3MepeHus Ha MIIOCKOCTH, BBIYUCIICHUS JJIMH U IIOMaAel. Peuterue 3a0ay ¢ noMoubio 6eKmopo8 u KOOpOUHam.

Harnsanas crepeomerpust. [Ipuszma, napamienenunes, nupaMuia, TETPAIP.

OcCHOBHBIE TIOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEACTBUA U3 HUX. [lonsamue 06 akcuomamuieckom memoae.
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Teopema Menenas ons mempasopa. IloctpoeHne ceueHuil MHOTOIPaHHUKOB METOJIOM clieioB. LlenTpanbHoe npoektupoBanue. [loctpoenue ceuenuit
MHOTOTPaHHUKOB METOJIOM MPOEKIIUM.
CkpermuBaromuecs npsMbie B IPOCTPAHCTBE. YTONI MEXLy HUMH. Memoobl HaxoicoeHusi pacCmosaHull Mexcoy CKpeuusaouumMucs npamoviMu.
Teopemsl 0 mapamuIenbHOCTH NPAMBIX U IUIOCKOCTEH B pocTpaHcTBe. [lapamiensHoe npoekTupoBanue u n3oopaxenue Guryp. [ eomempuueckue mecma modex
6 npocmpancmee.
[TepnenauKyIsIpHOCTD NPSAMOU U TUIOCKOCTU. OpTOroHaNIBHOE MTpoeKTUpOoBaHue. Hakinonusie n mpoekuuu. Teopema o Tpex neprneHIuKyspax.
Buovt mempasopos. Opmoyenmpuueckuti mempasop, KApKACHbL mempal’op, pagHocpanusiil mempa’op. lIpsmoyeonvusiii mempas’op. Meouarnvl u 6umeouaHul
mempa’opa.
Jlocmpaueanue mempasopa 00 napaiienenuneod.
Paccrosnus mexay ¢urypamu B npoctpanctse. OOIINi NEPHIECHANKYIISP ABYX CKPEITUBAIOIINXCS MTPSMBIX.
VYrael B npoctpaHcTe. [lepneHaukynspHbie MI0CKOCTH. [11ouads opmoconanvrot npoekyuu. Ilepnenouxynsiproe ceuenue npusmol. Tpexepannviil u
MHo202panHblil yeon. Ceoticmea nA0CKUX Y2108 MHo202panHno2o yaaa. Ceoticmea NioCKux u 08y2PanHblX Y208 mpex2panHo2o yena. Teopemvl KOCUHycos u
CUHYCO08 OJI51 MPex2panHo20 yaia.
Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuativiue nymu na nosepxnocmu MHO202PAHHUKA.
BeposiTHOCTBL M CTATHCTHKA, JIOTHKA, TeOpHsi rPad)0B 1 KOMOMHATOPHUKA.
[ToBTOpenue. Mcnonp3oBanue TabIUIl U AUArpamMM IS PECTaBICHUS TaHHbIX. Pemenne 3a/1a4 Ha IpUMEHEHNE OMHMCATENIbHBIX XapaKTEPUCTHK YUCITOBBIX
Ha0OPOB: CpeAHNX, HAUOOJIBIIIETO U HANMEHBIIIETO 3HAYEHUS, pa3Maxa, TUCIIEPCHUU U CTAaHIAPTHOTO OTKJIOHEHUS. BrIuncienrne 4acToT U BepOs THOCTEH
coObITHI. BEI4riciieHne BEpOATHOCTEH B OTBITAX C PABHOBO3MOXKHBIMH dJIEMEHTApPHBIMU HCXo1aMu. Vcronp30Banre KoMOMHATOpUKH. BerancieHue
BEPOSTHOCTEH HE3aBUCUMBIX COOBITHH. Vcnonb3oBanue GOpMyIIbI CIIOKEHHS BEPOATHOCTEH, AMarpamm Didiepa, IepeBa BeposTHOCTEH, popmyibl bepHymm.
Beposmnuocmnoe npocmpancmeo. Axcuomvl meopuu eposimuocmeli.
VYcnoBHast BepoATHOCTB. [IpaBuiio ymHOKeHus BeposiTHOCTeH. Popmyna nojgHou BeposaTtHocTH. Dopmyina baiieca.
JluckpeTHsble cilydaiiHble BEJIMYMHBI U pactipeaeneHrs. COBMECTHBIE pacnipeesieHus. Pacipeaenenne CyMMbl U POU3BENCHUS HE3aBUCUMBIX CITy4aiHBIX
BEJIMYMH. MaTemaTudyeckoe OKUJIaHue U AUCIEPCHS] CIIydallHOM BEJIMUMHBI. MaTeMaTuiecKoe 0KUIaHUE U JUCIEPCUS CYMMBbI CIIy4aliHbIX BEJIMYHH.
bunapnas ciydaiinas BenuuuHa, pactpeaenenue bepuymnu. I'eomerpuueckoe pacnpeaenenne. bBHHOMHabHOE pacpeielieHUe U €ro CBOMCTBA.
l'unepeeomempuueckoe pacnpeoenenue u e2o c8olucmaa.
11 kuace
OcHoBHasi 0a30Basi mporpamma .
AJiredpa ¥ HAYAIa MATEMATHYECKOI0 AHAJIN3A.
[ToBTOpenue. Pemenue 3aa4 ¢ UCIOIb30BAHUEM CBOMCTB YUCEN U CUCTEM CUHMCIICHHMS, IETUMMOCTH, JOJIEW U YacTel, NPOLEHTOB, MOIyJiel uncen. Pemenue
3a/1a4 ¢ UCIOJIb30BAHUEM CBOMCTB CTEMEHEH U KOPHEH, MHOTOYJICHOB, TPE0Opa30BaHNii MHOTOUYIEHOB U IPOOHO -pallMOHAIIBHBIX BBIPAKEHHIA.
Pemenue 3a1ay Ha IBUKEHUE U COBMECTHYIO pa0dOTy C MOMOIIBIO TMHEHHBIX U KBAJAPATHBIX YPAaBHEHU U UX cucTeM. PelieHne 3a1a4 ¢ moMOIIbI0 YHCIOBBIX
HEPAaBEHCTB M CUCTEM HEPABEHCTB C OJJHOU MEPEMEHHOM, ¢ TPUMEHEHHEM H300pakeHHUsT YHCIOBBIX MPOMEKYTKOB.
Pemenue 3a1a4 ¢ UCMoIb30BaHUEM YHCTOBBIX (PYHKIUN U X TPadUKOB.
Hynu ¢yHKIIMN, MpOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbounbliiee 1 HauMeHbIee 3HauyeHne Gpynkuuu. [lepuoanueckue ¢pyHkuu. YeTHOCTD U
HedeTHOCTh QyHKIM. Crnoorcnvle ghynkyuu.
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IIpeobpazosanus epaguxos Qynxyuii.: cogue 80016 KOOPOUHAMHBIX OCEl, PACMANCEHUEe U CHCAmUe, OMPadceHue OMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'pagpuueckue memoowl peuwtenus ypagnenuii u Hepagencms. Pewienue ypaernenuti u Hepagencmes, co0eprHcaujux nepemeHHyI0 noo 3HAKOM MOOYJIA.

Cucmembl NOKA3aMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX YpasHeHull. Cucmembl NOKA3amenbHblIX, 102APUPMULECKUX HEPAGEHCME.

Bzaumno obpamuvie pynxyuu. I paguxu 3aummno oopamuwix h)yHKyui.

Vpasnenus, cucmemul ypagnenui ¢ napamempom.

[TpousBonas ¢pyHknuu B Touke. KacarenpHas k rpaduky Gyakmun. ['eomerpudeckuii M PU3NIESCKI CMBICI TPOU3BOTHON. [IpOM3BOIHBIC AIIEMEH TapHBIX
byakuwii. Ipasuna ougghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuti u puzuyeckuii CMoiCi.

[TonsiTre 0 HeMPEepBIBHBIX (QYHKIMAX. TOUkH dKCcTpeMyMa (MakCHMyMa B MEHEMYMa). MccietoBaHue 2IeMeHTApHBIX PYHKIIUN HA TOYKH YKCTPEMyMa,
HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHNE C TIOMOIIBIO TPOU3BOTHON. [Tocmpoenue epapuxos GyHKyull ¢ NOMOWbI0 NPoU3800HbIX. Ilpumenenue npousgooHol
npu peweHuu 3a0au.

[TepBooOpaznas. Ilepsoobpasuvie anemenmapuuvlx pyuxyuil. Ilnowaoe kpusonrunetinoi mpaneyuu. Popmynra Heromona-Jletionuya. Onpedenenuviii unmezpa.
Buviyucnenue nnowadei niockux gueyp u 00vemos mei 8pawjeHus ¢ NOMOUbIO UHMeSPaid.

I'eomerpus
[ToBTOpenue. Pemienue 3a1a4 ¢ npuMEHEHHEM CBOMCTB (UTYp Ha TUIOCKOCTU. 3aJ1aul Ha JOKa3aTeIbCTBO U MOCTPOEHHE KOHTpIpuMepoB. Vcnonbp3oBanue B

3aJla4ax MPOCTSHINNX JJOTHISCKUX MPABIII. PerieHne 3aad ¢ UCIOIb30BaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIICHUH B TIPSIMOYT'OJIGHBIX TPEYroJIbHUKAX,
(akTOB, CBA3aHHBIX C YCTHIPEXYTOJIbHIUKAMU. PellieHue 3a/1a4 ¢ HCIOIb30BaHHEeM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTSIMH. Pelenue 3a1a4 Ha U3M epeHus Ha
TUTOCKOCTH, BRIYHCIICHUE JIUTHH U IUIOMIANeH. Pewenue 3a0au ¢ noMOWbI0 8eKMOPO8 U KOOPOUHAM.

Tena BparieHus: MHIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO KPYrOBOTO IMIIMHIPA, IPSIMOTO KPYroBOTO KOHyca. M300paxenue Ten
BpaIleH!sI Ha TUNIOCKOCTH.

IIpeocmasnenue 06 ycewenHom KOHyce, cedeHusi KOHycd (napaiieibHoe 0CHOBAHUIO U NpoXoosujee uepe3 6ePulUHy), ceyeHus YUIUHOpa (napaiieivbHo u
NepneHOUKYIAPHO ocu), cevenus wapa. Pazeepmka yurunopa u koHyca.

Ipocmetiwue KomOUHaYUU MHO20ZPAHHUKOG U Mell 8paujerust medxicdy codou. I1nomaas moBepXHOCTH MPSMOTO KPYroBOTO IIJIHH/PA, IPSIMOTO KPYrOBOTO
KOHYCa ! II1apa.

[Tonsitne 06 06bemMe. OOBEM MUpaMUIBI M KOHYCA, IPU3MBI ¥ IWIHHpa. O0beM mIapa.

I1o0o6nbie mena 6 npocmparcmese. COOTHOUICHHUS MEXTy TUIOIIAASIMHA TIOBEPXHOCTEH 1 00beMaMu MOO0OHBIX TEJ.

BexTopsl u koopauHATHI B pocTpaHcTBe. CransapHoe npouzgedenue gekmopos. CkanisapHoe npouzgedeHue 8eKmopos 8 koopournamax. llpumenenue éekmopos
npu peueruu 3a0ay Ha HaxodcoeHue paccmosaull, OIuH, niowaoell U 00bemos.

Vpasnenue niockocmu 6 npocmpancmeae. Ypasnenue cghepvl 6 npocmpancmeae. @Lopmyna 05 6bIUUCTIEHUS PACCTNOSHUA MeNCOY MOUKAMU 8 NPOCMPAHCMEe.

BepositTHOCTB M cTaTHCcTHKA. PadoTa ¢ JaHHBIMH

IToBTOpEHue.

Henpepuvignvie ciyuatinvie senuuunsl. Ilonsamue o nitomuocmu geposmuocmu. Pasnomeproe pacnpedenenue.
TlokazamenvHoe pacnpeoeneHue, e2o0 napamempbi.
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Ilonamue o nopmanvHom pacnpedenenuu. Ilapamempsl HopmanvHo2o pacnpedenenus. Ipumepvl ciyuaunbix 8enUdUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOH)
(noecpewtnocms UsMepeHut, pocm 4eio8eKa).

Hepasencmeso Yebviuesa. Teopema bepuynnu. 3axon 6onvuux yucen. Bvibopounwiii memoo usmepenus gepoamuocmet. Ponv 3axona bonvuiux uucen 6 Hayxe,
npupooe u obwecmae.

Kosapuayus 0eyx cryuaiinwix eenuuun. [lonamue o koagpguyuenme xoppensiyuu. Cosmecmmuvie HAOIOOEHUs 08YX CLYUAUHBIX 8equyut. Bvibopounulil
K03 puyuenm xoppensayuu.

Yriay0/eHHblil ypoBeHb

Auare0pa u HayaJIa aHaJIU3a

[ToBTOpenue. Pemenne 3a1a4u ¢ UCMOJIB30BAHUEM CBOMCTB YHCEN U CUCTEM CUMCIICHUS, JEIUMOCTH, AOJIEW U YacTell, MPOLIEHTOB, MOAYJEH yucen. Pemenue
3aJ1a4 C MCIO0JIb30BAHUEM CBOMCTB CTENEHEH U KOpHEW, MHOTOYJICHOB, TPE0Opa30BaHNii MHOTOUYWIEHOB U IpOOHO -pallMOHANIbHBIX BbIpaxkeHHUH. Pemenue 3anad c
HCII0JIb30BaHMEM TPaAyCHOM Mephl yriia. Monyne uncia 1 ero cBoiicTa. Penienue 3a1a4y Ha IBUKEHHE U COBMECTHYIO pabOTY, CMECH U CIUIaBbI C TIOMOLIBIO
JUHEHHBIX, KBaAPATHBIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUH U UX cHCcTeM. Perienne 3a/1au ¢ OMOIIIbIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MEPEMEHHOH, C MPUMEHEHUEM N300pakeHUsI YUCIOBBIX IPOMEXKYTKOB. Pellenne 3a7au ¢ UCOIb30BaHUEM YUCIOBBIX QYHKIMHM U UX TPaQHKOB.

Hcrmonp30Banne CBOMCTB U rpaKOB JTMHEHHBIX W KBAIPATHIHBIX (QYHKIIUM, 0OpaTHO# MporopuruoHanbHOCTH U GyHKIuH Y = N X . I'padudeckoe penienue

ypaBHEHUI U HepaBeHCTB. Mcnonp30BaHue onepanyii HaJ MHOKECTBAMHU U BbICKa3bIBaHUSMU. M co/Ib30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MEPEMEHHOM, YHUCIIOBBIX IPOMEXKYTKOB, UX 00beAMHEHUH U nepeceueHuil. [IpuMenenune npu penieHnu 3aaad CBONCTB apu(MeTHIeCKO U reOMEeTPUIECKON
MPOTPECCUHU, CYMMHUPOBAaHHS OECKOHEUHOMN CXOSIICHCS TEOMETPUUIECKON TTPOTPECCHH.

MHosxecTBa (UHCI0BbIE, TEOMETPUUECKUX QUryp). XapaKTepUCTUUECKOE CBOWCTBO, 3JIEMEHT MHOKECTBA, IIYCTOE, KOHEUHOE, OECKOHEUHOE MHOKECTBO.
Crioco6s1 3a1annst MHOXKeCTB [logMHOkKecTBO. OTHOIIEHUS TPUHAIJICKHOCTH, BKITIOUEHHUs, paBeHcTBa. Onepaiuy Haj MHOKecTBaMu. Kpyru Diinepa.
Koneunble 1 OeckOHEUHbIE, CYETHBIE U HECUETHBIE MHOKECTBA.

VcTuHHbBIE U I0’KHBIE BBICKa3bIBaHMSI, OTIEPAlUH HAJl BEICKA3bIBAHUSIMU. AeedOpa svickazviéanuil. CBA3b BbICKa3bIBaHUM ¢ MHOKeCTBaMU. KBaHTOPBI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

Hynu ¢yHkmm, npoMexyTku 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosbiiee 1 HaumMeHbllee 3Hadenne GpyHkuuu. [lepuoanyueckue pyHkuuu u

HaWMEHbBIINK repruo. YeTHble U HeUeTHbIC PYHKIMHU. PYHKYUU «OPOOHAs yacms yuciay Y = {X} u «yenas yacms yuciay Y = [X] .

[TepBuuHbIE MpECTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCell. [eticmaus ¢ komnieKcHuiMu yuciamu. Komniexcrno conpsoicennule uucaa. Mooy u
apeymenm uucna. Tpueconomempuueckasn (popma KOMIIEKCHo20 uucia. Pewenue ypasHeruti 6 KOMIIEKCHbIX YUCTIAX.

MeTto uHTEpBaJOB [Tl pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB QyHKIUN: CABUT, YMHOKEHHE HA YHUCIIO, OTPAKEHHUE OTHOCUTEIHLHO KOOPIMHATHBIX
oceii. ['padmyeckrie METOIbI pelIeHHs] YPaBHEHU U HEpaBeHCTB. PerieHre ypaBHeHU U HEPABEHCTB, COACPKAIIUX MEPEMEHHYIO MO 3HAKOM MOYJIS.
Acumnmomul epaghuxa ¢ynxyuu. Cpasnenue beckoneuyrno manvix u beckoneyno donvuiux. HenpepoiBHOCTh QpyHKIIMU. C80LicmEa HENPepbl8HbIX PYHKYULL.
Teopema Beuepwmpacca.

Huddepenuupyemocts Gpynkiuu. [Iponzsonnas pynkiuu B Touke. KacarenbHas k rpaguky GyHkuuu. I'eomerpudeckuil U pU3nUECKUil CMBICIT PO M3BOTHOM.
IIpumenenue npoussoonoii 6 ghuzuxe. IlponsBonble aneMeHTapHbIX GyHkumid. [IpaBuna qmuddepenunpoBanus.

Bropas npousBogHast, ee reoMeTpu4ecKuil M pU3NIECKUii CMBICI.
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Touku sxcTpeMyMa (MakcuMyMa U MEHUMYyMa). MccriegoBanue aneMeHTapHbIX (YHKIMN Ha TOYKH SKCTpEMyMa, Haubosibliee 1 HauMEeHbIlee 3Haue HAE C
HOMOIIIBIO IPOU3BOAHON. [locmpoenue epaguros hynkyuii ¢ nomowpio npouseoonsix. [lpumenenue npouszgoono npu peuwtenuu 3a0ay. Haxocoenue
IKCMPEMYMOE PYHKYUL HECKONbKUX NEPEMEHHDIX.

[TepBooOpa3nas. Heonpenenennsiit uaterpai. [leppooOpasusie anemenTapHbiX (pyHkuuil. [Inomane kpuBonuneitHoi Tpanernun. @opmyna HeroTroHa-
Jleitonuna. OnpeneneHHblii HHTErpal. Buiuucienue niowaoeti niocKux Queyp u 00vbemos mei 8paujeHuus ¢ NOMOWbI0 UHmMezpad..

Memoou! pewenusa pynKyuoHabHuIX ypasHeHUll U HePaABeHCMS.

I'eomerpus

Teopema Diinepa. [IpaBunbHble MHOTOTPAHHUKH. /[80UICMBEHHOCMb NPABUILHBIX MHO202PAHHUKOS.

[Tpusma. IMapamnenenunen. CoiicTBa napamienenumnena. [IpsmMoyronpHeiii mapasuienenumnes. HakmoHHbIE TPU3MBL.

[Mupamuna. Buasl mupaMui. DIeMEHTHI MPaBWIIBHON THUpaMubl. [TupaMusl ¢ paBHOHAKIOHEHHBIMH peOpaMul U TPaHSIMHU, UX OCHOBHBIC CBOHCTBA.
[Tnomaau moBepXHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus:: MWIMHAP, KOHYC, map u chepa. Ceuenus mumHapa, KoHyca u mapa. [llapoBoit cermMeHT, 1mapoBo# CiI0i, apoBOi CEKTOP (KOHYC).
VYcedeHHas TUpaMuJia U YCCUCHHBIN KOHYC.

Onemenmui cghepuueckou eeomempuu. Konuueckue ceyeHusl.

KacarenbHbIe IpsIMBIE M IIOCKOCTH. Brincanuble U onucanubie chepbl. Kacaowuecs cepol. Kombunayuu men spaweHus.

Bektops! 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO. YTOJI MEXIy BekTopaMu. CKallipHOE TPOU3BEICHUE.

VYpaBHeHue miockoctu. Dopmyna pacCTOSTHAS MEXIAY TOUKaMH. Y paBHeHHE chepbl. Popmyna paccmosnus om moyku 00 naockocmu. Cnocobwl 3adanus
NPAMOLL YPABHEHUAMU.

Pewenue 3a0au u dokazamenvbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MEMOOOM KOOPOUHAM. DNeMEHMbL 2e0MempUU MAcc.

[Tonsarue o6bema. OOGBeMbI MHOTOTPpaHHUKOB. OOBEMBI TN BpallleHus1. AKcuomvl 06vema. Bolsoo ¢hopmyn 06vemos npsamoy2oibHo20 napaieienuneod,
npuzmsl U RUPAmMuosvl. Popmynst 051 HAXOHCOeHUsL 00bema mempa’ropa. Teopemvl 06 OMHOULEHUAX 0OBLEMOB.

Ipunoorcenuss unmezpana K 8bluUCiIeHUIO 00beM08 u nogepxnocmetl men epaujenus. Ilnowaos chpepuueckoco nosaca. Obvem waposozo cnos. llpumenenue
00veMo8 npu peuteruu 3a0ay.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomaas MOBEpXHOCTH LHWIMHJIPA U KOHYCA.

KoMOuHaIm MHOTOrpaHHUKOB M T€J BpallleHHSL.

[Tompo6ue B mpoctpancTBe. OTHOLIEHHE 0OBEMOB U IIOIIA/ICH MOBEPXHOCTEH MOT0OHBIX (HUTYD.

suoicenust 6 npocmpancmee: napanievbHblil NepeHoc, CUMMEMPUsT OMHOCUMENLHO NIOCKOCTU, YEHMPATIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENLHO NPSIMOIL.
IIpeobpazosanue nooodus, comomemus. Pewenue 3a0au na niockocmu ¢ UCno1b308anuem cmepeomempudeckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOpHs rpad0B 1 KOMOMHATOPHKA

HenpepsiBHbIe cnyyalinbie BenuduHsl. [In10THOCTE BeposTHOCTH. DYyHKIMA pacnpeneneHus. PaBHOMEpHOe pacipeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeaenenue. @ynkuus Jlamnaca. [lapamerpsl HopMaiabHOTO pacnpeaenenus. [Ipumepst
CIIy4aHbIX BEIMYUH, NOJYNHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHU, POCT YeNloBeKa). [JenmpanvHas npedenvHas meopema.
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Hepasencmeso Yebviuesa. Teopema Yedviuesa u meopema bepnynnu. 3axon 6onvuiux uucen. Boibopounsiti memoo usmepenus eepoamuocmel. Ponv 3axona

Oonvuux Yucen 8 Hayke, npupode u oowecmee.

KoBapuarus nByx ciaydaiineix BenuuuH. [lonstre o koagduuuente koppensuun. CoBMECTHbIC HAOMIOCHUS ABYX CIIYYallHBIX BETUUUH. BbliOopoyHblil

K02 huyuenm xoppenayuu. Jlunetinas peepeccus.

Cmamucmuueckas cunomesa. Cmamucmuxa Kpumepus u ee ypo6eHb 3HA4UMOCNU. HpOB@pKCl npocmeﬁmux cunomes. 3MnupuquKue pacnpec)eﬂeyu;z uux

CB43b C meopemuyeckumMu pacnpeoenenusmu. Paneosas koppenayusi.
Ilocmpoenue coomeemcmeuil. HnvekmusHvle u clopvekmughvie coomeememsus. buexyuu. /{uckpemnas nenpepwignocmo. lpunyun Jupuxie.
Koouposanue. /[eouunas 3anuce.
Ocnognvie nouamusi meopuu epagos. /lepesvs. /leouunoe oepeso. Ceaznocmv. Komnonenmol céaznocmu. Ilymu na epaghe. Diineposwi u I amunbmonosst nymu.

3. Temaruueckoe IVIAHUPOBAHHUE C YKA3AaHUEM KOJIUYECTBA YaCO0B, OTBOAUMBIX HA OCBOCHHUE KasK/JI0il TEMBI.

10 k1acc (0a30Bblil ypOBEHb)

No 1/ Haspamme TeMbl KoanyecTBa 4yacoB, 0TBOAMMBIX Ha
O0CBOEHHE TeMbl
1. DJIEMEHTHI TEOPUN MHOKECTB U MAaTEMAaTUUECKOM JIOTUKH 1 gac
2. Uucna U BIpaKeHUs 20 gacoB
3. YpaBHEHUs 1 HEPABEHCTBA 2’7 4acoB
4, DyHKIUN 26 yacos
5. CraTtucTHKa ¥ TEOPUS BEPOSTHOCTEH, JIOTHKA U KOMOMHATOPHKA 8 yacoB
6. I'eomeTpust 38 gacoB
7. BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 8 yacoB
8. Hctopusi MaTeMaTUK 2 qaca
9. MeTtoapl MaTeEMaTUKHU 2 yaca
10. | IToBTOpeHue 8 yacoB
11. | Uroro 140 yacoB
10 kaace (yriry6JieHHbI YPOBEHbD)
KosanvecTBa 4acoB, 0TBOAUMBIX Ha
Ne i/ Ha3Banue Tembl
OCBOCHHE TEeMBbI
1. DJIEMEHTHI TEOPUU MHOKECTB U MATEMATUUYECKOM JIOTHKH. 1 gac
2. Uucna v BeIpaKeHUs. 35 gacoB
3. YpaBHEHHUs U HEPABCHCTBA. 47 yacos
4, DYyHKIUU. 39 gacoB
5. CTraTUCTHKa ¥ TEOPHsI BEPOSITHOCTEH, TOTUKA U KOMOMHATOPHKA. 8 gacoB
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6. I'eomerpust. 58 yacoB

1. BekTopsl ¥ KOOpJIMHATHI B TPOCTPAHCTBE. 8 gacos

8. Wcropus matemaTHKy. 2 yaca

9. MeTo b1 MaTEMaTHKH. 4 gaca

10. | IloBTopenwue . 8 yacos

11. | Uroro . 210 gacoB

11 kanacc (0a30Bblii yPOBEHbD).
KoanuyecTBa yacoB, OTBOAUMBIX HA
Ne n/m Ha3Banue TeMbl
OCBOEHHE TEMBbI
1. YpaBHEHMs U HEPABEHCTBA. 37 gacoB
2. DYHKINH. 12 yacoB
3. DIeMEHTH MaTEeMaTHUECKOTO aHAIN3a. 24 qacoB
4. CraTuCTHKa ¥ TEOPHsI BEPOSITHOCTEH, JIOTUKAa U KOMOMHATOPHKA. 7 4acoB
5. TexcToBBIC 3a/1a4M. 5 gacos
6. I'eomerpust. 34 gaca
7. BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE. 11 gacoB
8. Mertoapl MaTEMATUKH. 2 qaca
9. [ToBTOpEHME . 8 yacoB
10. Hroro. 140 gacoB
11 knacc (yriayoJeHHbI YPOBEHD).
KoJsmuyecTBa yacoB, OTBOAUMBIX HA
Ne n/m Ha3zBanue TeMbl
0CBOECHHE TEMBI

1. YpaBHEeHUs 1 HEPABEHCTBA. 48 yacoB
2. OYHKIHH. 16 gacos
3. DeMeHThl MaTeMaTHYEeCKOI0 aHaIn3a. 38 yacos
4, CTaTHCTHKA U TEOPUS BEPOSTHOCTEH, JIOTHKA U KOMOMHATOPHKA. 10 gacos
5. TekcTOBBIE 3aa4H. 6 yacoB
6. I'eomeTpust. 43 yaca
7. BekTopsl ¥ KOOpIMHATHI B TPOCTPAHCTBE. 25 gacoB
8. MeToab1 MaTEMaTHKH. 3 yaca
9. IToBTOpEHME . 15 gacoB
10. Hroro. 204 gaca




[Ipomnyposano, [TPOHYMEPORAHO.,
CKperieHo gedarsiyr 14 nnera
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