MyHununaiabHOE Ka3eHHOE 0011e00pa3oBaTelIbHOE YUPEKICHHE cpeaHsisa o0eoopa3oBaTenbHas mkosa No2 r. Hukuaue Cepru

[Tpunoxenue Ne3 k OCHOBHOM 00pazoBaTeIbHOM

Ta p a e B a I OANNCaHo U'VKI)pO BOV porpamMme CpeHero oo1ero 0opa3oBaHus,
noannmcblo: Ta Pa€Ba YTBEPIKIACHHO mprKazoM aupekropa MKOY COII
Ma PUHA MapuHa Ne2 1. Hmxrme Cepr ot 01.06.2020 Ned6/1-OJ1
VTBEPKIEHO:
ANEKCaHAPOBH AnekcaraposHa -
ﬂ,aTa: 2021.02.13 HupexTop M.A. TapaeBa
d 13:13:11 +05'00'

IIpunsirta pemenunem llenarornueckoro copera
ot 27.08.2020, mpoTtokos Nel

PABOYAS ITIPOI'PAMMA
10 NpeAMETY
«Mamemamuka: anzedpa u Hauana
MAMEMAMUUECKO20 AHATU3A, 2E0OMEMPUS»
YPOBHS CpeOHe20 00ue20 0o0pa3068aHuUsl




Copep:xxanue:

1. IlnanupyeMsble pe3ysbTaThl OCBOCHUS yueOHOro npeamera «MaremaThka: ajireopa 1 Hadajla MaTeMaTHYECKOT0 aHAJIN3a,
TE€OMETPUS».

2.Conepxanue yueObHoro npeamera «MaremaTuka: ainredpa 1 Hauajga MaTeMaTHUYECKOr0O aHaJIu3a, TeOMETPHs

3. TemaTnueckoe IIJIaHUPOBAHHC.



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA «MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPUS»

Ba3oBblii ypoBeHb
«IIpob1eMHO-pyHKIIMOHAIbHBIE Pe3YJIbTAThD)

Yray0/eHHblil ypOBeHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJIbTAThI»

Paszpnen I. BoimyckHuk HayyuTces ITI. BbInyCKHHMK MOJYYHT II. BeinyckHHUK HayuuTCS IV. BbIlyCKHUK IOJYYHT
BO3MOKHOCTh HAYYUTHCH BO3MOKHOCTh HAYYUTbHCH
Hesan JIns ncnosib30BaHus B Jlna pazeumus mviuiieHus, Jns ycnemHoro npo1omKeHus s obecneuenus
OCBOCHHUA MTOBCETHEBHOM KH3HU H UCNONIL308AHUS 8 o0pa3oBaHus B03MOACHOCMU YCHEUHO20
npeaMera obecrieueHns BO3MOKHOCTHU NOBCEOHEBHOU HCUSHU 0 CIIELUATBHOCTSM, CBSI3AHHBIM | NPOOOJICEHUS 00PA308aHUS
YCHEUHOTO IPOAOIKEHUS u obecneyenus C TIPUKJIAJHBIM UCIIOJIB30BAHUEM | HO CHEeYUaiIbHOCHAM,
00pa30BaHus MO CHEHUATBHOCTSIM, | B03MOMCHOCIU YCHEUHO20 MaTeMaTHKU CBA3AHHBIM C
HE CBS3aHHBIM C MPUKJIIAJTHBIM nPOOOJIdHCEHUs 00PA308aHUSL ocywjecmenenuem Hay4Hou
HCII0JIb30BAaHUEM MaTeMaTHKU no CneyuanrbHOCMsM, He U UCcne008amenbCKoll
CBA3AHHBIM C NPUKIIAOHBIM dessmenvHocmu 8 obnacmu
UCNONIL308AHUEM MAmemMamuru U CMe#CHbIX
Mamemamuxu HAYK
TpeOoBanus K pe3yjbTaTam
Dnemenmul — OnmnepupoBath Ha 6a30BOM | — Onepuposamv NOHAMUAMU. — CB0060AHO OTIEpUPOBATH —  Jocmuoicenue
meopuu YPOBHE MOHATHAMH: KOHeYHOe MHONCECmEO, MOHATUSAMU: KOHEYHOE pe3yremamos pazoena
MHOMHCECME U KOHEYHOE MHOKECTBO, eMeHm MHOIHCeCmada, MHO>KECTBO, 3JIEMEHT II;
Mamemamuy JIEMEHT MHOKECTBA, NOOMHOJICECmB80, nepecedenue MHOXECTBA, NOJIMHONKECTBO, | _  opepunosame

EeCKOll 102UKU

IIOJIMHOK€ECTBO,
[epeceyeHne u
00beIMHEHE MHOKECTB,
YUCJIOBbIE MHOXECTBA Ha
KOOPAWHATHOM MIPSIMOM,
OTpPE30K, UHTEPBAJL;

— omnepupoBaTh Ha 6a30BOM
YPOBHE NOHSTUSAMMU:
YTBEPXKACHUE, OTPULIAHUE | —
YTBEPXKACHUS, NCTUHHBIE
U JIOXKHBIE YTBEP)KICHUS,
IIPUYKHA, CIEACTBHE,
YacTHBIN ClTydail o01iero

U 00BEOUHECHUE MHONCECNS,
YUCTI08ble MHOMCECMBA Ha
KOOPOUHAMHOU NPAMOL,
ompe30K, uHmepsal,
NOTYUHMEPBAIL, NPOMENCYMOK
C 8bIKOJOMOU MOUKOU,
epaghuueckoe npeocmasieHue
MHOICEC8 Ha KOOPOUHAMHOU
NIOCKOCTU,

onepuposams NOHAMUAMIU.
ymeepaicoenue, ompuyarue
VYMEepIHCOeHUsl, UCUHHbLE U
JIOJICHBLE YIMBEPIHCOCHUS,
npUYUHA, cle0cmasue,
YacmHwll CryYai ooue2o

nepecedeHue, 00beJMHEHNE U
Pa3HOCTb MHOYKECTB,
YHCIIOBbIE MHO>KECTBA Ha
KOOPJMHATHOU MPSIMOiA,
OTpE30K, UHTEpBaJ,
MOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOW TOYKOH,
rpaduueckoe npeacTaBieHUue
MHOECTB Ha KOOPJIMHATHOM
MJIOCKOCTH;

— 3aJaBaTb MHOXKECTBA
MEepPEUYUCICHUEM U
XapaKTEePUCTUUECKUM
CBOMCTBOM;

— OICpUPOBATH NMOHATHAMMU:

HOHSIMUEeM OnpeoeneHusl,
OCHOBHBIMU BUOAMU
onpeoenenuil,
OCHOBHBIMU BUOAMUL
meopem,

—  NOHUMAmMb Cymo
KOCBEHHO20
dokazamenbcmed;

— onepupogams
NOHAMUAMU CYEMHO20 U
HecuemHo2o
MHOJHCECmBdA,

—  NpumeHsImb Memoo




YTBEPKICHHUS,
KOHTpPIIpUMED;

— HaxOJUThb NIEPECEUECHUE U
o0beTMHEHNE ABYX
MHOJKECTB,
IIPE/ICTaBICHHBIX
rpaduyecKu Ha YUCIIOBOM
MIPSIMOM;

— CTpPOUTH HA YHUCIIOBOU
MPSIMOM TIOJIMHOKECTBO
YHCIIOBOTO MHOXECTBA,
3aJaHHOE MPOCTEUIIUMH
YCIIOBUSIMUY;

— pacno3HaBaTh JIOKHbBIE
YTBEPKICHHS, OIUOKH B

VMEEPHCOCeHUS,
KOHmpnpumep;

—  nposepsamb NPUHAONEHCHOCTb
NEeMEHMA MHONICECMBY;

—  HaxoOoumov nepeceyenue u
00beduHeHue MHOJCeCms, 6
MoM yucie npeocmasieHHbIX
epaguuecku Ha YUCI060U
NPAMOU U HA KOOPOUHAMHOU
NJIOCKOCMU,

—  npo80OUmMb 00KA3AMelbHble
paccysrcoenuss Ons
000CHO8AHUS UCMUHHOCIU
YMEepHCOeHU.

B nosceounesnoti socusnu u npu
U3y4eHuu opyaux npeomemos.

YTBEPKJICHHE, OTPUIIAHUE
YTBEPKACHUS, UCTUHHBIC U
JIO’KHBIE YTBEPKICHUS,
MpUYKMHA, CTIEACTBUE,
YACTHBIN cllydail 00I11ero
YTBEPXKACHUS, KOHTPIIPUMED;
MIPOBEPSITH MPUHAIICKHOCTD
AJIEMEHTa MHOKECTBY;
HaXOJIUTh MEepeceYeHUe 1
o0beMHEHNE MHOKECTB, B
TOM YHCJIE TTPEACTABICHHBIX
rpaduYecKy Ha YUCIOBOU
IIPSIMOM M HAa KOOPJMHATHOMN
MJIOCKOCTH;

MIPOBOJIUTH JIOKA3aTEIIbHbBIC
paccyXIeHus TS
000CHOBaHMS HICTHHHOCTH

MamemamuyecKkou
UHOYKYUU Ol
nposeodeHus
paccyxrcoenuil u
dokaszamenbcme u npu
peueHuy 3a0ad.

B nosceonesnoti sorcuznu u
npu uzyyeHuu opyeux
npeomemos:

—  UCNONbL308aMDb
meopemuxo-
MHOXHCECMBEHHbII A3bIK
U SA3bIK N02UKU 0I5
ONUCAHUSL PeabHbIX
npoyeccos u s81eHul,
npu peuwlenuu 3a0a4

paccyXJICHUsX, B
TOM YHCIIE C —  UCNONIb306a4Mb YUCTOBbLE YTBEPKICHHUM. Opyeux yueOHblx
HCHOTE30BAHIEM MHOICECEa Ha B noseceonesnotl srcuznu u npu npeomemos
1 1 usydeHuu opyaux npeomemos:
KOHTPIPHMEPOB. KOOp()uHaI’}’lHOZf NPAMOU U Ha 3% py. p
KOOPOUHAMHOLL NIOCKOCMU UCII0JIb30BATh YHCIIOBBIE
. 0J151 ONUCAHUSL PEATIbHBIX MHO>KECTBa Ha KOOPAUHATHOM
B noeceonesnotl scuznu u npu . . N
npoyeccos u ANeHUl; IpsIMOY U Ha KOOPJIMHATHON
usyueHuu opyaux
npeomemos: —  nposooums 00KazamesbHble IJIOCKOCTH JIJIS1 OITMCaHUs
PACCyHCcOeHUs 8 CUMYAYUAX peasbHbIX IPOLECCOB U
— HCIOJIb30BaTh YUCIIOBbIC . ..
NOBCEOHEBHOU HCUZHU, NPU SIBJICHUU;
MHO>KECTBA Ha
. . peutenuu 3a0a4 u3 opyaux MIPOBOJIUTH JIOKA3aTEIIbHbBIC
KOOPJIUHATHOU TIPSIMOM
npeomemos paccyX/IeHUs B CUTYyalUsAX
JUIS ONTUCAHMSI PeabHBIX .
N MOBCEIHEBHOM JKU3HH, TIPU
MIPOLIECCOB U SIBJICHUM;
pEeIlIeHUH 33724 U3 IPYTUx
— MPOBOJUTH JIOTHUECKUE
peIMETOB
paccyXJIeHUS B CUTYallUsIX
MOBCEAHEBHOM JKU3HU
Yucna u — OnmnepupoBath Ha 6a30BoM | — C80000HO onepuposamy CB0060OAHO ONIEPUPOBATH —  Jlocmuoicenue
evlpasicenus YPOBHE MOHATHAMH: 1IEI0C NOHAMUAMU. YeN0e YUCTO, MOHATUSIMU: HATYpAIIbHOE pe3yrbmamos pazoend
YHUCIIO, JCIUMOCTD YHUCEII, 0enumMocmy yucell, qKnCJI0, MHOKECTBO 1I;

0OBIKHOBEHHAS IpOOB,

00bIKHOBEeHHAsL OpODD,

HATypaJbHBIX YUCCII, LTCIIOC
YHrCJI0, MHOXCCTBO IICJIBIX

—  c80000HO Onepupogams




JecATUYHas ApOoOb,
panroHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHHE
qrcia, 9acTh, 01,
OTHOIIICHHE, TIPOLIEHT,
MOBBIIICHUE W IOHM)KCHUE
Ha 33/IaHHOE YHCIIO
MPOIIEHTOB, MacCIITa0;
OTIEpPUPOBATH Ha 0A30BOM
YpOBHE MOHITUSIMU:
norapudm uucna,
TPUTOHOMETpHUYECKAs
OKPYXXHOCTB, TpayCcHast
Mepa yriia, BeInIrHa
yriia, 3aJJaHHOTO TOYKOM
Ha TPUTOHOMETPUYECKOMN
OKpPYXHOCTH, CHHYC,
KOCHHYC, TAHI€HC U
KOTaHI'€HC YIJIOB,
HMEIOIIHX TPOU3BOJIBHYIO
BEJIMYUHY;

BBITOJIHATh
apupMeTHIECKHE
JEeUCTBUSA C LIETIBIMU U
panyoHaIbHBIMU
YHCIIaMH;

BBITOJIHATh HECIIOXKHbIE
npeoOpa3oBaHus
YHCIIOBBIX BBIPAKEHUI,
coJiepXKaluX CTeTeHN
qucen, 1M00 KOPHU U3
qucen, 100 JorapuQmbl
qHcen;

CpaBHUBATb

decsamuunas Opoow,
PAYUOHANBbHOE YUCIIO,
npubIUINCEHHOE 3HAYEHUe
yuca, 4yacmo, 00,
OmMHOWEeHUe, NPOYeHm,
NOSbLULCHUE U NOHUNCEHUE HA
3a0anHHOe YUCI0 NPOYEHMO8,
macumab,

NPUBOOUMb NPUMEPDL YUCETL C
3A0AHHbIMU CEOUCMBAMU
oenumocmu;

onepuposamsb NOHAMUAMU.
Jnozapugm uucna,
MPUSOHOMEMPUYECKASL
OKPYAHCHOCIb, PAOUAHHAS U
epadycHas mepa yaia,
8eUYUHA Yend, 3A0AHHO20
MOYKOU Ha
MPUSOHOMEMPUYECKOUL
OKPYIHCHOCIU, CUHYC, KOCUHYC,
MAH2eHC U KOMAH2EHC Velo8,
UMEIUWUX NPOU3BOTILHYIO
BENUYUHY, YUCTA € U T,
8LINOIHAMb apudMmemuiecKue
Oeticmausl, couemas yCmHwle u
NUCbMEHHbLE NPUEMDB,
npumemsis npu
Heobxooumocmu
BLIYUCAUMETIbHBLE
ycmpoucmea;

Haxooums 3HaA4eHus KOpHs
HamypanibHoU cmeneHu,
cmenenu ¢ payuoHaIbHbIM
nokasamejuem, iozapugma,

qrcel, OOBIKHOBEHHAS APO0b,
JecATu4Has ApoOb,
CMCIIAHHOC YHCIIO,
palroHaIbHOE YUCIIO,
MHOECTBO PAIIMOHATIBHBIX
YHUCeJl, UpPAIMOHAIBHOE
YHUCJI0, KOPEHb CTEIEHH N,
JNeHCTBUTEIILHOE YHCIIO,
MHOKECTBO ACHCTBUTECILHBIX
YHUCe, TeoMeTprIecKas
WHTEpIpeTaIs HaTypaJIbHbIX,
HEJIBIX, PAIIHOHAIIBHBIX,
JIEMCTBUTENIHLHEIX YHCEIT,
MMOHUMATEL U OOBIACHATH
Pa3HHITY MEXIY TO3UITHOHHON
Y HEITO3UIMOHHOM CUCTEMaMH
3aITMCH YHCET;

MEePEBOANTH YKUCIIa U3 OJTHOU
CHUCTEMBI 3aIUCH (CHCTEMBI
CUHCJICHHSI) B IPYTYIO;
JIOKa3bIBaTh M UCIOJIL30BaTh
MPU3HAKH JEITMMOCTH CYMMBI
Y NPOU3BEJICHUS TIPU
BBITIOJITHCHUHY BBIYHMCICHUN U
pELICHNH 3a]1ay;

BBINOJIHSITH OKPYIJICHUE
palMOHANIBHBIX U
HppalOHAIbHBIX YUCEN C
3aJJaHHOHM TOYHOCTBIO;
CpPaBHUBAThH JICCTBUTEIILHBIE
qrclia pa3HbIMU CIIOCOOAMH;
YHOPSII0YMBATH YUCIIA,
3aIllMCaHHbIC B BUJIC
OOBIKHOBEHHOH U JCCATUUHOU
IpoOwu, YyucIna, 3alucaHHbIe C
HCIO0JIb30BaHUEM
apu(METHYECKOTO

YUCI08bIMU
MHOJICECm8amu npu
peuteHuu 3a0a4,
NOHUMAMb NPUYUHBL U
OCHOBHbIE uoeu
pacuupenus Yucio8blx
MHOHCECMB,

61a0emsb OCHOBHbIMU
NOHAMUAMU Meopuu
oenumocmu npu
peulenuu cCmaHoapmHulx
3a0au

umems 6a308vie
npeocmasieHus o
MHOXCecmee
KOMNJIEKCHBIX YUCE;
C800O00HO BLINOIHAMb
mooicoecmeenHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
J102APUPMUYECKUX,
cmeneHHvIx
BLIPANCEHUL,

enademuv opmynotl
ounoma Hvromona,
NpUMEHAMb Npu
peuteHuu 3a0ay
meopemy 0 TUHelHOM
npeocmasnenuu HOJ/I;
NpUMeHAMb Npu
peutenuy 3a0a4
Kumaiickyio meopemy
00 ocmamkax,
NpUMEHAMb Npu




panroHanbHbIC YMCIIA
MEXIy CO00ii;

OILICHUBATh U CPAaBHUBATH C
panroHaTbHBIMU YHCIIAMHU
3HAYEHUs [EIIBIX CTeTICHEeH
4yuce, KOpHEen
HATypaJbHOW CTENECHU U3
qucel, JJorapu(MoB ynces
B IIPOCTHIX CITyYasiX;
n300pakaTh TOUKAMH HA
YUCJIOBOW MPSAMOU LENbIE
Y palMoOHAIBHBIC YHCIA;
n300pakaTh TOUKAMH HA
YUCJIOBOW MPSAMOU LENbIE
CTETICHH YHuCell, KOPHU
HAaTypaJbHOW CTENIECHU M3
qucen, Jorapudmpl duce
B MIPOCTHIX CITy4asix;
BBITIOJIHATH HECIIOKHBIE
npeoOpa3oBaHMs IENBIX U
JIPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPAKECHUH;
BBIPaXKaTh B MPOCTEHUIINX
Cllydasix U3 paBeHCTBa
OJIHYy MIEPEMEHHYIO Yepe3
Apyrue;

BBIYHCIISATH B IPOCTHIX
Cllydasix 3HAaYEeHUS
YHCIOBBIX U OYKBEHHBIX
BBIpaXKEHUH, OCYIECTBIISAA
HE00XOAUMBbIe
MOJICTAHOBKHU U
npeoOpa3oBaHus;
M300paxarh

UCnoL3ysa npu
Heobxooumocmu
BbIYUCIUMETIbHbIE
ycmpotucmea,

NONb308AMbCS OYEHKOU U
NPUKUOKOU NPU
NPAKMUYECKUX pacuemax,
nPOBOOUNb NO UBECHIHBIM
Gopmynam u npasunam
npeobpazoeanus 6YKEEHHbIX
8bIPAdICEHULL, BKTIOUATOUSUX
cmenenu, KOpHu, 102apughmol
U mpueoHomempuyecKkue
dynkyuu;

HAXO00UMb 3HAYEHUS YUCTIOBbLX
U OYKBEHHBIX BbIPANCEHULL,
ocywecmaesis Heooxooumoie
NOOCMAaHOBKU U
npeoopazoeanusi;
uU300padcamov cxemamuyecKku
V207, eUYUHA KOMOPO2O
8IPAdICEHA 8 2PAOYCAX UL
paouanax;

UCNONIL308AMb NPU PEULeHUU
3a0a4y mabauynvie 3HAYeHUs.
MPUSOHOMEMPUYECKUX
@yHKYULl yenos;

8bINOJIHAMb NEPEBOO
BEUYUHBL Yeld U3 PAOUAHHOT
Mepbl 8 2pa0yCHYIO U
obpamuo.

B nogceonesnoii srcuznu u npu

uzyueHuu Opyeux yueoHvix
npeomemos:

KBaJIPATHOTO KOPHsI, KOPHEH
CTeIreHu 0oJble 2;

— naxoauts HOJ[ u HOK
pa3HBIMH CTIOCOOAMH 1
HCII0JIL30BATh UX MPHU
pEIICHUH 33]1aY;

—  BBINIOJIHATH BEIYHUCIICHUS U
npeoOpa3oBaHus BRIPAKECHUH,
coJIepIKaIux
JCHCTBUTEIILHBIC YHCIIA, B TOM
YHCIIe KOPHU HATypaIbHBIX
CTCIICHEH;

—  BBITIOJTHATH CTaHIAPTHBIC
TOXKJICCTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPHYCCKHUX,
Jorapu(pMHUUECKUX,
CTEMEHHbIX, UPPALMOHATIBHBIX
BBIPAKECHUIA.

B nosceounesnoti socusnu u npu
U3yHeHuu opyeux npeomemos.

—  BBINOJIHATDH U OOBSICHSTH
CpaBHEHHE PE3yJIbTATOB
BBIYHCIICHUI NIPU pelIeHUH
MPAKTHYECKUX 33/1a4, B TOM
qHcIie TPUOIMKEHHBIX
BBIYHCIICHU, UCTIONB3YS
pas3HbIe CII0COObI CPABHEHMIA;

— 3amuChIBaTh, CPABHUBATb,
OKPYTJISITh YHCIIOBBIC JTAHHBIE
pealbHBIX BETTUYHH C
HCIIOJIb30BaHNEM Pa3HBIX
CUCTEM M3MEPEHUS;

— COCTaBIISITh U OIICHUBATh
pa3HBIMH CIIOCOOaMU
YHCIIOBBIC BBIPAXKEHUS MPU

pewenuu 3a0ay Manyro
meopemy Pepma,
yMemb 8bINOIHAMb
3anuce yucia 8
NO3UYUOHHOU cucmeme
cuucneHus;
NPUMEHAMb Npu
peuieHuu 3a0ay
MeopemuKo-4uciogvle
dyukyuu: yucio u
cymma oenumeretl,
Gynxkyuro dinepa;
NPUMEHAMb NpU
pewieHuu 3a0a4 yenuvie
opobu;

NPUMEHAMb Npu
peuieHuu
3a0aUMHO2OUNEHbL C
oeticmeumenbHuLMU U
yenvimu
Koaghhuyuenmamu,
61a0emsb NOHAMUAMU
npUBOOUMDBLL U
HEenpuBooUMbliL
MHO20U]IeH U
NPUMEHSIMb UX NPU
peuenuu 3a0a4,
NPUMEHSIMb NpU
peutenuu 3a0a4
Ocnoguyro meopemy
aneebpwl;

NPUMEHSIMb NpU
peutenuu 3a0a4
npocmeuiuiue QyHKyuu




CXEMAaTHU4YCCKU yroJi, —  GBLINOJIHAMb OCUCMBUS C pCIICHUH MPAKTHICCKUX KOMNJIEKCHOU
BCJIMYMHA KOTOPOTro YUCTIOBLIMU OAHHBIMU npu 3ala4 1 3a7a4 U3 APYyrux nepeMeHHoﬁ Kak
BBIpaKEHA B TPaIycax; pewenuu 3a0ay yUeOHBIX MPEAMETOB eeomempudeckue
— OIICHWBATh 3HAKH CHHYCA, APAKmMuyecKo2o xapakxmepa u npeobpazosanus
KOCHHYCa, TAHTCHCA, 3a0a4 u3 pasIudHbIX
KOTaHTCHCA KOHKPETHBIX obnacmetl 3HaAHUL, UCNONb3YS
YTJIOB. npu HeobXxoouMocmu
CNpasouHvie Mamepuaivl u
B nosceomnesnoti socusnu u npu BLIYUCTIUMEIbHbLE
usyueHuu opy2ux yueoHvix yempoticmea,;
npeomemos: —  oyenueamv, CpaAGHUEAMD U
—  BBINIOJIHSATH BBIYUCIICHUS UCRONb306aMb NPU Pewenu
IpH peIICHIH 3a/1a4 NPAKMU4ecKux 3a0ay
HPaKTHICCKOTO YUCTL06ble 3HAUCHUS. PeaNbHbIX
XapaKTepa, 8eNUYUH, KOHKDEMHbLE
—  BBINIOJIHATH MPAaKTUHCCKIEC YUCTI08bIE XAPAKMEPUCTUKU
PacucCTel C 00BEKMOB OKPYIHCAIOUe20
WCTIOJIb30BAHUEM TIPH Mupa
HEO0XO0IUMOCTH
CIPAaBOYHBIX MaTEPUAIOB
Y BBIYMCIUTEIBHBIX
YCTPOMCTB;
— COOTHOCHUTbH pealibHbIE
BEJIMYUHBI,
XapaKTePUCTUKH OOBEKTOB
OKPYXKAOIIEro MUpa C UX
KOHKPETHBIMHU YMCIIOBBIMHU
3HAYCHUSMU;
— HCIOJb30BaTh METOIbI
OKpYTJICHUS,
NpUOIHKEHUS U
MPUKKJIKU TIPU PEIICHUU
MPAKTUYCCKUX 3314
IOBCEAHEBHOM KU3HU
Ypasnenus u | — Pemars nuneitnpie —  Pewambs payuonanshule, — CB00OJHO ONIEPUPOBATH —  Hocmuoicenue




Hepaeencmea

ypaBHEHHUS U HEPABEHCTBA,
KBaJ[paTHbIC YPABHEHUS;

— pemaTh JorapupMUIEcKue
ypaBHeHus Buja log, (bx +
¢) = d v mpocreimne
HEpaBEHCTBA BU/1A
log.x<d,

— pemiath okas3arejabHble
ypaBHeHHs, Bua = d
(rne d MOKHO
MPEICTaBUTh B BUJIE
CTEIICHU C OCHOBAHUEM )
U IpoCTeMne
HEepaBeHCTBa BUAa a*<d
(rne d MOKHO
MPEJCTaBUTh B BUJIC
CTETeHHU C OCHOBAaHUEM
a;.

— TMPUBOAMUTH HECKOJIBKO
MPUMEPOB KOPHEN
MPOCTEUIIETro
TPUTOHOMETPHUUECKOTO
ypaBHEHUs BHUJIA: SIN X = 4,
cosx=a, tgx = a,ctgx = a,
rue a — rabjInuyHoe
3HaYEHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPHUUECKON

GyHKIUH.

B noeceownesnoii sicusnu u npu
uzyueHuu opyeux
npeomemos:

— COCTaBJIATH U pelIaTh
YPaBHEHHUS U CUCTEMBI

nokazamenbHvle U
Jlo2apugmuieckue ypagHeHus:
U HepaseHcmea, npocmeunuiue
uppayuoHaibHvle U
mpuecoHomempuyecKue
VpasHeHUsl, HepaseHCmed U Ux
cucmemvl,

UCNONIL3068aMb MEMOObl
peutenus ypagHeHui:
npusedeHue K Uy
«npousseoeHue pasHo Hyao»
UTU «YACMHOE PABHO HYTION,
3aMeHa NepemMeHHbIX,
UCNONIBL3068aMb MEMOO
UHMep8anos Ojisi peuletusl
Hepagencme,

UCnoIbL308ams epaguyecKuti
Memoo 015 NPUOTUINCEHHO20
peutenus ypagHeHuul u
Hepagencms,

uzobpasicamo Ha
MPULOHOMEMPULECKOLL
OKDYIHCHOCINU MHOHNCECTNBO
peuieHutl npoCcmenuuux
MPULOHOMEMPUYECKUX
VpasHeHull U HepaseHCms;
8bINOIHAMb OMOOP KOPHell
VPAGHEeHU UlU peuleHull
Hepagencme 6 COOmeemcmau
¢ OONOTHUMENbHLIMU
VCA0BUAMU U O2PAHUYEHUSIMU.

B nosceonesnou socuznu u npu

uzyueHuu Opyeux yueoHvix
npeomemos:

MOHSATUSAMHU: YPaBHEHHUE,
HEPAaBEHCTBO, PABHOCUJIbHbIE
ypaBHEHUS U HEPABEHCTBA,
yYpaBHEHUE, SBJISIONIEECS
CJIEJICTBUEM APYrOro
ypaBHEHUsI, YPaBHEHMUS,
paBHOCUJIbHBIE HA MHOKECTBE,
PaBHOCUJIbHBIE
npeoOpa3oBaHus ypaBHEHU;
peniaTh pa3HbIe BUIBI
ypaBHEHUH U HEPABEHCTB U UX
CUCTEM, B TOM UHUCIIE
HEKOTOPBIE ypaBHEHUS 3-U U
4-#1 cTreneHel, TPpoOHO-
panmoHaIbHBIC U
WppAIMOHAIILHBIE;

OBJIAJICTh OCHOBHBIMHU THUIIAMU
MOKa3aTeIbHbIX,
J0Tapu(PMHUIECKUX,
UPPALMOHATIBHBIX, CTEIIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJaMH HX
pelIeHU U IPUMEHSATh UX
IIpU PELICHUU 3a]1a4;
NpUMEHSTH TeopeMy be3y k
pPEUICHHIO YPaBHEHUI;
NpPUMEHSTH TeopeMy Buera
JUIS PEIICHUS HEKOTOPBIX
YpaBHEHUU CTETICHU BBIIIE
BTOPOH;

MTOHUMATh CMBICI TEOPEM O
PaBHOCHUIIBHBIX U
HEPaBHOCUIIBHBIX
npeoOpa3oBaHUSIX YpaBHEHUM
U YMETh UX JOKa3bIBaTh;
BJIA/IETh METOJIAaMU PEIICHUS
ypaBHEHUM, HEPABEHCTB U UX

pe3yibmamos pazoena
1I;

Cc80000HO onpeodensimb
Mun u 8b1OUpPams
Memoo peuteHus
NOKA3amenbHbIX U
Jlo2apupmuieckux
ypaeHeHul u
Hepagencms,
UPPAYUOHAILHBIX
VPABHEeHUU U
Hepagencms,
MPULOHOMEMPUYECKUX
VpPaBHEeHUl U
Hepagencms, ux
cucmem;

Cc80000HO pewams
cucmemvl TUHEUHbIX
VPaBHeHUl;

peuiams 0OCHOBHbIe
MUNbL yPAGHEHUL U
Hepagencma ¢
napamempamu,
NpUMEHAMb NPU
peuteHuu 3a0ay
Hepaserncmea Kowu —
bynaxoeckozo,
bepuynnu;

umMems npeocmasienue
0 HepaseHCmMBax Mexcoy
CpeOHUMU CeneHHbLMU




YPaBHEHUH IIPU pELICHUN
HECJIOKHBIX
MIPAaKTHUYECKUX 3a/1a4

COCMasAms U peuams
YpasHeHus, cucmembl
VpasHeHuil u HepageHcmada
npu peuenuu 3a0ay Opyeux
VUEOHBIX NPEeOMemos,
UCNOIb306aMb YPAGHEHUS U
HepaseHcmaa s
HOCMPOEHUs. U UCCIeO008AHUSL
npocmeuuiux
Mamemamuyeckux mooeneu
DEeanbHbIX CUmMyayuti uau
NPUKIAOHBIX 3A0aY,

yMemsb UHMEPNpemupos8ams
NONYYeHHbIU NPpU peulenuu
VpasHeHus, HepaseHcmea Uil
cucmemul pe3yibmam,
OYeHUBamy €20
npasoonooodue 8 KOHmMeKcme
3A0AHHOLL PeanbHOU CUmyayuu
UNU NPUKIAOHOU 3A0a4U

CHCTEM, YMETh BHIOMPATh
METO/] peIIeHHs U
000CHOBBIBAThH CBOM BBHIOOD;

— HUCHOJB30BATH METO]
WMHTEPBAJIOB JUISI PEILICHUS
HEPaBEHCTB, B TOM YHCIIC
JIpOOHO-palIMOHATIEHBIX U
BKJIIOYAIOIINX B ce0s
UppanroHaIbHbIE
BBIPAKCHUS;

— pemiatb anredpanyeckue
ypaBHEHHS U HEpaBEHCTBA U
UX CHCTEMBI C TTapaMeTpaMu
anreOpanveckuM u
rpauueckuM MeTo1aMu;

— BIQJIETh pa3HBIMU METOJIaMHU
JI0Ka3aTeIbCTBAa HEPABEHCTB;

— pelaTh ypaBHEHHUs B LEJNIBIX
quciax;

— W300pakaTb MHOXKECTBA Ha
IUIOCKOCTH, 3a/1aBacMble
yYpaBHEHUSMU,
HEPaBEHCTBAMHU U UX
cucTeMamy;

— CcBO0OOJIHO UCHOJIB30BAThH
TOKJECTBEHHbIE
npeoOpa3oBaHus Npu
pelleHNH ypaBHEHUN 1
CHCTEM ypaBHEHUH

B noeceownesnoil scusHu u npu
usydeHuu opyaux npeomemos:
— COCTaBJIAThH U pelIaTh
ypaBHEHHMsI, HEPAaBEHCTBA, UX
CHCTEMBI IIPU PELICHNH 3a/1a4
JPYruX y4eOHBIX MPEIMETOB;
—  BBITOJIHATH OLEHKY




NpaBaOIOI00Us PE3yIbTATOB,
MIOJIy4aEMBIX MPU PELLICHUN
pa3IMYHBbIX YPAaBHCHUH,
HEPAaBEHCTB U UX CUCTEM MPU
pelIeHnH 3a/1a4 JpYTUxX
y4eOHBIX PEAMETOB;
COCTaBJIATh U peUIaTh
YpaBHEHUS U HEPABEHCTBA C
napaMeTpamu Mpyu peluieHun
3a/1a4 APYruX y4eOHbIX
MIPEIMETOB;

COCTaBJIATh ypaBHEHUE,
HEPABEHCTBO WJIM UX CUCTEMY,
OTIMCHIBAIOIIUE PEATbHYIO
CUTYAIUIO WIH NMPUKIIAJHYIO
3aJauy, MHTEPIPETUPOBATh
MOJIy4YE€HHbIE PE3YIbTAThI;
MCI0JIb30BaTh IPOIPaMMHBIE
CPEICTBA IPU PEIICHUU
OTZEIbHBIX KJIACCOB
YpaBHEHUH W HEPABEHCTB

Dynkyuu

— OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHSTUSIMU:
3aBHCHUMOCTH BEIINYHH,
(hyHKIIHS, apTyMEHT H
3Ha4YCHHE (PYHKIIUH,
001acTh OnpeeIeHHs 1
MHOJKECTBO 3HAUCHUIA
¢byHKIMH, rpadux
3aBHCUMOCTH, rpaduk
byHKIMH, HYTU QYHKIUH,
MIPOMEKYTKU
3HAaKOMOCTOSIHCTBA,
BO3pacTaHHe Ha YUCIOBOM
MIPOMEXYTKE, yObIBaHUE
Ha YHCIIOBOM

Onepuposams NOHAMUAMU.
3a6UCUMOCTb GETUUUH,
@yHKYus, apeymenm u
3HaueHue QyHKyuu, ooaacmo
onpeoeneHusi U MHOINCECHEO
3HaueHuli pyHKyuu, epagpux
3asucumocmu, epagux
@yHrkyuu, Hyau yukyuu,
NPOMENCYMKU
3HAKONOCMOSIHCMEA,
803pacmanue Ha YUcio80M
npomedcymke, yovieanue Ha
YUCTOBOM NPOMENCYMKeE,
Hauboabulee U HauMeHbuLee
3HayeHue yHKyuu Ha

Brnanerp moHsTHAMU:
3aBHCUMOCTH BEIINYHH,
(GYHKIUSA, apryMEHT U
3Ha4YeHHE (PYHKIMHU, 00IaCTh
OTIpEJICIICHUs] 1 MHOKECTBO
3HaYeHUI QyHKUUHU, Tpaduk
3aBUCUMOCTH, TpapuK
byHkuMH, HYTU QYHKIIH,
IPOMEXKYTKU
3HAKOIOCTOSIHCTBA,
BO3paCTaHHE Ha YUCIOBOM
IPOMEXYTKe, yObIBaHHE Ha
YHCIOBOM IPOMEXKYTKE,
HauOoJIbIlIee U HAMMEHbIIIEEe
3HaueHue QyHKIIMH Ha

—  Jlocmuoicernue
pe3yabmamos pazoeina
II;

—  81ademvb NOHAMUEM
ACUMNMOMblL U yMemb
€20 npuMeHsims npu
peuteHuu 3a0a4,

—  NpUMeHsms Memoovl
peuterust npoCmeuuux
oughghepenyuanvruvix
VPaBHeHUll nepeoco u
8MOP0O20 NOPSIOKO8




MIPOMEKYTKE, HanOoJIbIIIee
U HauMEHbIIIEE 3HAYCHUE
(GyHKIMHU HAa YHCIOBOM
IIPOMEXKYTKE,
nepuoandeckas QyHKIHs,
NEepUOJ;

OTNIepUPOBATH HA Ha30BOM
YpOBHE MOHSITUSIMHU:
npsimMasi 1 oopaTHast
MIPOMOPLIMOHAIBHOCTD
JUHEeHas, KBaJpaTH4Has,
norapudmudeckas u
rokasarejabHas QyHKINH,
TPUTOHOMETPHUUECKHE
byHKINH;

pacrno3HaBaTh rpaQuKu
AMIeMEHTapHBIX (QYHKITUH:
psIMOM ¥ 0OpaTHOM
MPOMOPIIMOHAIBHOCTH,
JINHEHOM, KBaJpaTUYHOM,
JorapuMuUUecKon u
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUUECKUX
GbyHKIIHIH;

COOTHOCUTH TpaduKu
AIIEMEHTAPHBIX (PYHKIUH:
psAMOM ¥ 0OpaTHOM
MPOMOPIIMOHAIBHOCTH,
JINHENHOM, KBaJpaTUYHOM,
norapupMUUEcKoi u
MoKa3aTeNbHON (QYHKIH,
TPUTOHOMETPUUECKUX
¢byHkuui ¢ popmynamu,
KOTOPBIMH OHH 3a/1aHBbI;

YUCTI080M NPOMEICYMKeE,
nepuoouyeckas Qynkyus,
nepuoo, 4YemHas u HeuemHdas
dyHryuu;

onepuposamv NOHAMUAMU:
npsamas u oopamuas
NPONOPYUOHATLHOCD,
JIUHENHAs, K8AOpamu4Has,
Jloeapugmuieckas u
noKazamenvbHas QyHKyuu,
mpueoHOMempuieckue
@dynkyuu;

onpeodenams 3HaueHue
@YHKYUU NO 3HAYUEHUIO
apeymeHma npu paziuiHsix
cnocobax 3a0anus hynKkyuu,
cmpoums epaguKy u3y4eHHbIX
Gdynryuii;

onucwvleams no epaguxy u 6
APOCMEeUuux Cay4asx no
Gopmyne nosedenue u
ceoticmea (hynKyuil,
HAxoo0umo no 2paghuxy
@yHKyuu HauborvuUe U
HauMeHbUiue 3HAYeHUs,
Cmpoums 3CKU3 epagura
@yHryuu, yoosiemeaopsrowel
npugeoeHHoMy HAbopy
VCL08UTL (RPOMENCYMKLU
6o3pacmanus/yovieanus,
3HayeHue PyHKyuu 6
3a0aHHOU MOuKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMDbI,
HYIU YHKYuU u m.o.);
pewams ypagHeHus,

YK CIIOBOM IPOMEKYTKE,
nepuoanveckas QyHKIus,
Nepuo/I, YeTHAS U HEUEeTHAs
GyHKIMH; YMETh TIPUMECHSTh
9TH TIOHATUS TIPU PEIICHUH
3aza4;

BJIQJICTh MOHATHEM CTETICHHAS
(GyHKIMS; CTPOUTH €€ Tpaduk
¥ YMETb IIPUMEHSTH CBOMCTBA
CTENeHHON (YHKIINU MTPU
pelIeHNH 3a/1ay;

BJIAJICTh MTOHITUSIMHU
nokasareiabHasi QyHKLHUS,
9KCTIOHEHTA; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOMCTBA MMOKA3aTEIbHOU
(GYHKIIUY TIPU PEIICHUH
3ajad;

BJIA/IETh MOHATHEM
norapudmMudeckas QyHKITNS,
CTPOUTH ee rpaduk 1 yMeTh
MPUMEHSTH CBONCTBA
norapuMudecKoi pyHKIuu
IIPU PELICHUU 3a]1a4;

BJIa/IETh MOHITHSIMU
TPUTOHOMETPHUECKUE
(byHKIMH; CTPOUTH UX
rpaduku ¥ yMeTh MPUMEHSTh
CBOMCTBa
TPUTOHOMETPUUYECKHUX
GbyHKIMIA IPU peleHUH
3aja4;

BJIJIETh MOHATHEM OOpaTHas
(GyHKIHS; TIPUMEHSTh 3TO




— HaXOJHUTh MO TpauKy
npUOIMKEHHO 3HAYCHUS
(GYHKIINH B 33JJAaHHBIX
TOYKaX;

—  OIpEAETATH MO rpaduKy
CBO¥cTBA QYHKIMH (HYIH,
MIPOMEKYTKH
3HAaKOTMIOCTOSTHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJIBIINE U
HaMMEHBIINE 3HAYCHUS U
T.IL.);

— CTpPOMTb 3CKU3 rpaduka
byHKINH,
YIAOBJIETBOPSIOLIEH
MIPUBEICHHOMY Ha0O0py
YCIIOBHH (MMPOMEXKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHHE (PYHKIIMHU B
3aJJaHHOM TOYKE, TOUKH
9KCTPEMYMOB U T.[1.).

B nosceonesnoti scuznu u npu
uzyueHuu opyaux
npeomemos:

— ompeaensaTh no rpadpukam
CBOICTBA peabHbIX
MIPOLIECCOB U
3aBUCUMOCTEN
(Hanbonbiue u
HavMEHbIIINE 3HAYCHUS,
MIPOMEXKYTKH BO3pacTaHUs
1 yOBIBaHUS, MPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);

npocmetiuiue cucmembl
VpasHeHuU, UCNOAb3YS
ceolcmea hyHKyul u ux
epaghuxos.

B nosceounesnoti socusnu u npu
U3yYeHuU Opyaux yueonvix
npeomemos:

— onpedensimb no epagpuxam u
UCNOIBL308aMb 015 peuleHus
NPUKIAOHBIX 3A0ay CEOUCMBA
PeanvbHblX npoYeccos u
3asucumocmeti (HaubovLULUe
U HAUMeHbUIUe 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U
yobl8anusi yHKYu,
APOMENCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOMbl, NeEpUOO U Mm.n.);

—  UHmepnpemuposanbv
ceolicmea 8 KOHmeKcme
KOHKPEmHOU NPpaKmuyeckou
cumyayuu,;

— onpeodensime no epaghuxam
npocmeuuiue
Xapaxkmepucmuxu
nepuoouUtecKux npoyeccos 8
buonozcuu, SIKOHOMUKe,
My3vlKe, paouocsesazu u op.
(amnaumyoa, nepuoo u m.n.)

MOHSITHE MIPH PEIICHUU 3a]1a4;

— TPUMEHSATH IPH PEIICHUN
3a/1a4 CBOMCTBA (DYHKITHIA:
YETHOCTh, TICPUOIUIHOCTD,
OTPaHUYCHHOCTb;

— TIPUMEHSATH IPH PEIICHUU
3a/1a4 npeoOpa3oBaHus
rpaukoB QyHKUHUIH;

—  BJIAJICTh OHATHUSMHU YHCIIOBAs
MOCJIEZIOBATEIBHOCTD,
apudMeTnyecKas u
reoMeTpHYecKast MPOrpeccus;

— TIPUMEHSATH IPH PEIICHUN
3a/1a4 CBOMCTBA M IPU3HAKU
apuMeTUIECKON U
reOMETPUYECKON MPOTPECCUN.

B nosceounesnoti scusnu u npu
u3yueHuu opyaux y4eoHvix
npeomemos:

— ompenensaTh 1o rpadukam 1
MCIIOJIb30BATh JJISl PEIICHUS
MPUKIIATHBIX 3a7[a4 CBOMCTBA
peasbHBIX IPOLIECCOB U
3aBUCUMOCTEH (HAanOOIbIINE
Y HaMEHbIIINE 3HAYCHHUS,
MPOMEXKYTKU BO3PACTAHUS U
yObIBaHUS (YHKIIHH,
MPOMEKYTKU
3HAKOTIOCTOSIHCTBA,
ACUMIMTOTHI, TOUKH Meperuoa,
Nepuoa U T.11.);

— HHTEPHpPEeTUPOBATH CBOICTBA
B KOHTEKCTE KOHKPETHOM
MPAKTHYECKON CUTYAINH;.

— ompeAensiTh No rpadukam
MPOCTEHINNE XapaKTEPUCTUKH




— HHTEPHPETUPOBATH
CBO#CTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKOUN CUTYyaIUU

NEPUOIUYECKUX IPOLIECCOB B
OHOJIOruH, SKOHOMHKE,
MY3BIKE, paJUOCBS3H U Jp.
(amMmIuTynQ, NEpUO U T.11.)

Dnemenmet
Mmamemamuy
ecK020
ananusza

— OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTHUSIMU:
MPOU3BOIHAS (PYHKIMH B
TOYKe, KacaTelbHasl K
rpaduky ¢pyHKIUY,
MpoU3BOIHAs (DYHKIINH;

— OIpeAensTh 3HaUeHUe
MIPOU3BOIHOM (PyHKIIMHU B
TOYKE TI0 H300paKEHUIO
KacaTeJbHOU K rpaduky,
MPOBEICHHOM B ATOM
TOUKE;

— pelaTb HECIOXKHbIE
3aJauu Ha IPUMEHEHHE
CBSI3U MEXKIY
IPOMEXYTKAMU
MOHOTOHHOCTH U TOYKaMH
JKCTpeMyMa (QYHKLUH, C
OJIHOW CTOPOHBI, U
IIPOMEXYTKaMU
3HAKOIOCTOSIHCTBA U
HYJISIMH TTPOU3BOAHOM

3TOM (PYHKIIUU — C APYTOM.

B nosceownesnoii sicusnu u npu
uzyueHuu opyeux
npeomemos:

— MO0JIB3YSCh IpaduKamH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa,
MOBBIIICHUS, YBEITMUEHUS

Onepupogsams NOHAMUAMU.
npouU3B800HAst YYHKYUU 8
mouke, KacamenbHas K
epaghuxy hynkyuu,
npouU3B0OHASL PYHKYUU,
BLIYUCTIAMb NPOU3BOOHYIO
0O0HOYNIEeHA, MHO20YJIeHd,
K8aOpAMHO20 KOPH3L,
NPOU3800HYIO CYMMbl
Gdynryuii;

BLIUUCTIAMb NPOU3BOOHBLE
INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYULL, UCNOb3Y5
CNpasouHble MAMepuabl,
uccneo08ams 6 npoCmeuuux
cayuasx pynkyuu Ha
MOHOMOHHOCMb, HAXOOUMb
HaubobUUe U HAUMEHbULUE
3HAYeHUst YYHKYUl, CMmpoums
2papuKu MHO2OUNEHO8 U
NPOCMEUuUX payuoHaIbHbIX
@YHKYULL ¢ UCNOTL308AHUEM
annapama mMamemamuyecKo2o
aumanusa.

B nogceonesnoii scuznu u npu

usyueHuu opyaux yueoHvlx
npeomemos:

—  pewiamv NpuKiadHvle 3a0a4u

u3 buonocuu, GUIUKU, XUMUL,
IKOHOMUKU U OPY2UX

Biagers mousgtnem
OECKOHEYHO yOBbIBaOIIast
TEOMETPUYECKast POTPECCHS
U YMETh IPUMEHSTH €ro IpH
pEIICHUH 33]1aY;

MPUMEHSITH JUTS PEIICHUS
3a/1a4 TEOPHIO TIPEICIIOB;
BJIaJIETh TOHSATHUIMU
OECKOHEYHO OOJIbIINE U
0OECKOHEYHO MaJIbIe YHCIIOBEIC
MOCJIC/IOBATEIILHOCTH U YMETh
CpaBHUBaTh OECKOHEYHO
0oJbIIKE U OECKOHEYHO
MaJible IOCIeI0BaTEILHOCTH;
BJIAJETh HOHATUSAMM:
npou3BoHas (QYHKIIUU B
TOYKE, TPOU3BOHAS
$ynxumm;

BBIYUCIISITH TIPOU3BO/IHBIC
3JIEMEHTaPHBIX QYHKIIUN U UX
KOMOMHAILIHIL;

UCcle0BaTh GYHKIIMU HA
MOHOTOHHOCTbH U
SKCTPEMYMBI;

CTPOUTH TpaPUKU U
MPUMEHSITH K PEIICHUIO 3a/1a4,
B TOM YHCJIE C TTapaMeTpOM;
BIIaJICTh OHATHEM
KacaTelbHas K rpaduky
(GYHKIMH U YMETh IPUMEHSTh

Jlocmuoicenue
pe3yibmamos pazoend
1I;

€800600H0 61a0emb
CMaHOapmHuIM
annapamom
Mamemamuyecko2o
ananuza o
8bIYUCTCHUS
npoU3800HbLIX PYHKYUU
O0OHOU NepemMeHHOlL;
C80000HO NpUMeEHAMb
annapam
MaAmemMamuyecKo2o
ananuza o
uccnedosanus hyukyul
U nOCMpoeHUs.
epaguxos, 6 mom uucie
uccnedosanus Ha
BLINYKIOCb,
onepuposams
noHsmuem
nepe8ooopasHoll
@dyHKYUU 0N peutenus
3a0ay;

0871a0emv OCHOBHbIMU
ceedeHusMU 00
unmezpane Hotomona—
Jletionuya u e2o
npocmenuiux
NpUMEHEHUsX;
onepupoeams 8
CMAHOApMHbBLX




U T.I1.) WK CKOPOCTH
yObIBaHUS (TTaIeHUS,
CHIDKEHHUSI, yMEHBIIICHUS U
T.11.) BEJIMYMH B PEATbHBIX
npoleccax;

COOTHOCHTB TpauKH
peaJIbHBIX IIPOLIECCOB U
3aBUCHMOCTEHN C UX
OTIMCAHHSIMH,
BKITIOYAFOIIIUMHU
XapaKTePUCTHKH CKOPOCTH
n3MeHeHHUs (OBICTPBI
pOCT, IUTABHOE TIOHUKEHHE
U T.IL.);

HCIO0JIb30BaTh IpaduKu
peaJIbHBIX MPOLIECCOB JUIS
peLeHHs] HECIO0XKHBIX
MPUKIIAJHBIX 33/1a4, B TOM
qucIIe Onpeaesss 1o
rpaduKy CKOPOCTh X0a
poiecca

npeomemos, Cés3aHHble C
uccnedosanuem
Xapaxkmepucmux peaibHulx
npoyecco8, Haxo0NHcOeHuem
HAUOONLUIUX U HAUMEHbULUX
3HAYeHUll, CKOpOCmu U
VCKOpeHUus u m.n.;
UHmMePnPemuposams
HOJIYyYeHHble Pe3yabmamsl

€ro MpH pEIICHUH 3a/1a4;
BJIaACTh IIOHATUAMUA
nepBooOpa3Has GyHKIus,
OIIPENIECIICHHBIN UHTETPA;
HPUMEHATH TEOPEMY
Herorona—Jlelibnuna u ee
CJICAICTBUSA JJISl PELICHUS
3ajad.

B nosceonesnoti sorcusnu u npu

u3yueHuu opy2ux y4eoHvix
npeomemos:

pelIaTh MPUKIAIHBIC 3aIa9H
13 OMOJIOTHH, PU3UKH, XUMUH,
SKOHOMWKH H JIPYTUX
MIPEIMETOB, CBSI3aHHBIC C
UCCIIEIOBAaHUEM
XapaKTePUCTHK MPOIIECCOB;
UHTEPIPETHPOBATH
MOJTyYEeHHBIC PE3YIIbTAThI

cumyayusx
NPOU3BOOHBIMU BbICUIUX
Nops0KO8,

YMemb NpUMEHAMb Npu
peuieHuu 3a0ay
CBOUCMBA HENPEPLIBHBIX
dynryuiL;

YMemb NpUMEHAMb Npu
peuieHuu 3a0ay
meopembl
Beuepwmpacca,

YMemb 8bINOIHAMb
npUOIUIHCEHHDBLE
BbIUUCIEHUSL (MEeMOObl
peulenus ypagHeHutl,
8bIYUCTEHUSA
onpeoeneHH020
unmezpana),

YyMemb NpUMeHAMb
NPUNLOdHCEHUe
npouU3800HOU U
onpeoeneHH020
uUHmMezpana K peueHuro
3a0ay ecmecmeo3sHaHUsl,
61a0emsb NOHAMUAMU
8mMopas nPou38o0Has,
8bINYKIOCMb 2paduKra
@dyHKyuu u ymemo
uccnedosams GYHKYUIo
HA 8bINYKIOCb

Cmamucmuk
a u meopus
eeposamHuocm
eil, 102UKa u
Komounamop
uKka

OmnepupoBatb Ha 0a30BOM
YPOBHE OCHOBHBIMU
ONHCATENbHBIMU
XapaKTepUCTUKaAMH
YHCI0BOro Habopa:
cpeaHee apupMeTUYecKoe,

Hmemv npeocmasnenue o
OUCKPEMHBIX U HENPEPbIGHBIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCU CTYYAUHBIX
BeNUYUH,

uUMemb npeocmasieHue o

OnepupoBaTb OCHOBHBIMHU
ONHCcaTeIbHBIMU
XapaKTepUCTUKAMU
YHCIOBOTO HabOpa, HOHATHEM
reHepaibHasi COBOKYITHOCTb U
BBIOOPKOI U3 Hee;

Hocmuoicenue
pe3yibmamos pazoena
1I;

umemyb npedcmasieHue
0 YeHMPAIbHOU
npeodenvHol meopeme;




MearaHa, HanOoJIblee U
HAMMECHBIIICE 3HAYCHUS;

— OIepupoBaTh Ha 0A30BOM
YPOBHE MOHITHAMHU:
4acTOTa U BEPOSITHOCTH
COOBITHS, CITydalHBIN
BBIOOD, OMBITHI €
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU
COOBITHSMU;

—  BBIYHCIISATH BEPOSATHOCTH
COOBITHI HA OCHOBE
MOJICY€eTa YUCIIa HCXOI0B.

B nosceomnesnoti scusnu u npu
uzyueHuu opyaux
npeomemos:

— OILIGHUBAaTh U CPAaBHUBATH B
MIPOCTHIX CIIy4dasix
BEPOSATHOCTH COOBITHII B
peanbHOM KU3HH;

— 4YHUTaTh, COMOCTABIIATH,
CpaBHHUBATh,
HUHTEPIPETUPOBATH B
MIPOCTHIX CIIy4dasix
peayibHbIE TaHHBIE,
MIpe/ICTaBJICHHbIC B BUJIE
TaOIuUI, AUArPaMM,
rpauKoB

MaAmMemMamuyeckom OHCUOaAHUY
U oucnepcuu Ciyyaunblx
BENUYUH,

—  uMemvb npedcmasieHue o
HOPMANbHOM pacnpeoesienuu
U npumepax HOpManibHO
pacnpeoeneHHbIX CLyYAUHbIX
BENUYUH,

—  NOHUMAMb CYMb 3aKOHA
bonbuux yucen u
8b100POUHO20 Memooa
UsMepenUsl 6eposmMHOCMeEl,

—  uMemb npedcmasieHue 0o
VCI0BHOU 8ePOSIMHOCMU U O
NOIHOUL 8EPOAMHOCIU,
NPUMEHAMb UX 8 peueHUU
3adau,

—  umembv npedcmasieHue o
BAJHCHBIX YACTIHBIX BUOAX
pacnpeoeneHull u NPUMeHAMb
Ux 8 peweHul 3a0auy,

—  umembv npedcmasieHue o
KOppenayuu Cry4aunsbix
8eUYUH, O TUHEUHOU
pezpeccu.

B nosceomnesnoti scusnu u npu
usyueHuu opyaux npeomemos:

—  BLIYUCAMDb UIU OUCHUBAMD
8epOSIMHOCMU COOLIMULL 8
DPeanbHOU HCUZHU,

—  guIOUpamsv nooxoosaujue
MemoObl npedcmasieHus u
00pabomxu OaHHbIX;

—  yMemb peulamsb HeCl0HCHbLE
3a0ayu Ha NpUMeHeHUe

OIIEpUPOBATH NOHITUSIMHU:
4acTOTa U BEPOSITHOCTh
COOBITHS, CyMMa U
IIPOU3BEJICHNE BEPOSTHOCTEM,
BBIYUCIISITH BEPOSITHOCTU
cOOBITHI Ha OCHOBE MOJICUETa
YHCJla UCXO/I0B;

BJIa/IETh OCHOBHBIMU
HNOHITUSIMA KOMOMHATOPUKHU U
YMETb UX MPUMEHATH IPU
pelIeHnH 3a/1ay;

UMETh MpejcTaBieHue 00
OCHOBAax TEOPHUH
BEPOSITHOCTEM;

UMETh MPEJCTaBIIEHUE O
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4allHbIX BEJIUYMHAX U
pacnpeneneHusx, o
HE3aBHCHMOCTH CIIy4aiHbIX
BEJIMYNH;

MMETBb MPEICTABICHUE O
MaTEMaTUYECKOM OKUIAHUU U
JUCIIEPCUU CIIy4alHBIX
BEJIMYNH;

UMETb MPEICTABICHUE O
COBMECTHBIX PacIpeIesICHUsAX
CIIy4aliHbIX BEJIMYMH;
IIOHMMATh CYTh 3aKOHA
OOJBIINX YKCeN U
BBIOOPOYHOIO METOAA
U3MEPEHUS BEPOSATHOCTEN;
MUMETBH MPEICTABIICHUE O
HOPMaJIbHOM paclpeaeIcHun
U IpUMepax HOPMaJbHO
pacnpeeeHHbIX CIydailHbIX
BEJIMYNH;

umems npedcmasienue
0 8b100POUHOM

K03 puyuenme
Koppensayuu u TuHeuHou
pezpeccuu;

umems npedcmasienue
0 CIMAMUCMu4ecKux
2Unomesax u npogepke
cmamucmuyeckoul
eunomeswl, 0
cmamucmuxe Kpumepus
u ee yposHe
3HaYUMOCMU,

umems npeocmasieHue
0 C8A3U IMNUPULECKUX U
meopemuyecKux
pacnpeoenenutl;

umems npeocmasieHue
0 KOOUpOoBaHul,
0B80UYHOU 3ANUCH,
08ouuHOM Oepese;
61a0emsb OCHOBHLIMU
NOHAMUAMU MeoPUU
epaghos (epagh,
eepuiuna, peopo,
CMeneHb 8epulUHbl,
nymo 6 epage) u ymemo
NPUMEHSIMb UX NPU
peutenuy 3a0a4;

umems npedcmasienue
0 0epesbsix u ymensv
NPUMEHSIMb NPU
peulenuu 3a0a4;
61a0emsv NOHAMuUEM




3aKOHA OONLUUX YUCe]l 8
COYUONO2UU, CIMPAXOBAHUU,
30paABooOXpaneHul,
obecneuenuu bezonacHocmu
HaceneHUs 8 YPe38blUaAliHbIX
cumyayusx

— HMETh IIPEACTABIICHUE O
KOPpEJSLMU CIIy4alHbIX
BCJINYHH.

B nosceounesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos.

—  BBIYUCJIATH WIH OI[CHUBATH
BEPOSITHOCTH COOBITHI B
pEATbHOM )KU3HH;

— BBIOMPATH METOIbI
MIOJIXOISATIETO MPECTABICHUS
1 00pabOTKH JaHHBIX

CBA3HOCb U YMENb
NPUMEHAMD
KOMNOHEHMbl
C8A3HOCU NPU
peuweHuu 3a0au,

YMemb 0Cyuwecmenams
nymu no pebpam,
00x00b1 pebep u sepuiuH
epagha;

umemyb npedcmasierue
00 91i1eposom u
2aMUILIMOHOBOM NYMU,
umems npeocmasienue
0 mpyoHocmu 3a0a4u
HAX0HCOEHUsL
2aMUILMOHO8A NYMIU,
61a0emsb NOHAMUAMU
KOHeuHble U cuemHble
MHOCECm8a U yMemsy ux
NPUMEHAMb NPU
peuteHuu 3a0a4,

yMemb NpUMeHAMb
Memoo
mMamemamuyeckou
UHOYKYUU,;

yMemb NpUMeHAmMb
npunyun /{upuxie npu
peuteHuu 3a0ay

Texcmoenie
3a0auu

Pemare HecnoxHbIe
TEKCTOBBIE 33J]a4H PA3HBIX
THIIOB;

aHAIM3UPOBATH YCIIOBHE
3a7a4u, IpH
HE00X0AUMOCTHU CTPOUTH
IS €€ pelIeHHsT

Pewamo 3a0auu paznvix
MUnos, 6 Mom 4ucie 3a0ayu
NOBbIULEHHOU MPYOHOCMIL,
8bIOUPaMb ONMUMATbHBLIL
Memoo0 peuteHus 3a0a4u,
paccmampusas pasiuyHvle
Memoovl;

CMpouUms Mooejib peulenus

— Pemars Pa3HbIC 3a1a4n
MOBBILIEHHO N TPYAHOCTH;

— aHaJIM3UupoOBaATh YCIIOBUC
3aaa4u, BBI6I/IpaTL
ONTUMAJIbHEIA METO
peUiCHusd 3a1a4U,
paccMmaTpuBas pa3InIHbIC
METOJBI,

IHocmuoicenue
pe3yremamos pazoena Il




MaTeMaTHIECKYIO MOJICIb;
MMOHUMATh U UCTIOJB30BATh
JUTSL PEIICHUS 33]1a9H
nH(pOpMAIIHIO,
MIPEJICTABICHHYIO B BHUJIC
TEKCTOBOW U CUMBOJIbHOM
3aIIMCH, CXEM, TaOJIuII,
Jrarpamm, rpa@ukos,
PUCYHKOB;

JIEMCTBOBATH MO
ITOPUTMY,
CoJIepXKaIiemMycs B
YCIIOBUY 33]1a4H;
WCIOJIb30BaTh JIOTHYCCKHE
paccyXJIeHHUS MTPH
PEIICHUH 33]1a49H;
paboTath C U30BITOYHBIMH
yCIIOBUSIMU, BBIOUpAs U3
Bcel nHpOpMaInH,
JaHHEIE, HEOOXOIUMEIE
JUIS pelIeHUs 3a/1auH;
OCYILIECTBIISITh
HECJIOXKHBIN repedop
BO3MOXHBIX PEIICHUH,
BBIOMpas U3 HUX
ONTUMAJILHOE TIO
KPUTEPUSIM,
chopMyITUPOBaHHBIM B
YCIIOBUU;

aHAJIM3UPOBATH U
WHTEPIPETUPOBATH
TOJTy4YEHHBIE PEIICHUS B
KOHTEKCTE yCIOBHS
3a/1a4M, BEIOMPATh
pelieHus, He
MPOTHUBOPEUAIIIHE
KOHTEKCTY;

3a0aqu, npoeooums
dokazamenvHble
paccysicoenus;

pewams 3a0ayu, mpebyouue
nepebopa 6apuanmos,
nposepKu yCcio6ull, 6blOOpa
ONMUMATILHO2O Pe3yIbmamad,
aHaIu3uUposams U
uUHmMepnpemuposams
pe3yibmamsl 8 KOHmMeKcme
VCI08UsL 340adU, 8blOUPAMb
pewieHus, He
npomugopedauyue
KOHMEKCMY,

nepegooumv npu peueHuu
3a0a4u uHpopmayuro us3
00HOU hopmbl 6 Opyeyio,
UCNONbL3YS NPU
HeoOX00UMOCMU CXeMbl,
mabauywsl, epaghuxu,
ouazpammol;

B nosceounesnoti scusnu u npu

UsyHeHuu opyeux npeomemos.
pewams npakmuyecKue
3a0a4u u 3a0a4u u3 Opyeux
npeomemos

CTPOUTBH MOJIEIIb PEIICHUS
3aJa4u, MPOBOJIUTH
JI0Ka3aTeIbHbBIE PACCYKICHUS
NPY PELICHNUN 33/1a4H;
peiarts 3a1a4u, TpeOyromue
nepebopa BapuaHTOB,
IPOBEPKH yCIOBUH, BBIOOPA
ONITUMAIIHOTO PE3YNIbTaTa;
aHATM3UPOBATH U
UHTEPIPETHPOBATH
MOJTyYECHHBIC PEIICHHS B
KOHTEKCTE YCIIOBUS 3a/1a4H,
BbIOMpATh pELIeHMUS], HE
POTHBOpPEYAINE KOHTEKCTY;
NIEPEBOIUTH TP PEIICHUH
3aauu uH)OPMAITHIO U3
OJHOU (DOPMBI 3aTTHCH B
JIPYTYIO, UCTIOJIB3YSI IPU
HEOOXOIMMOCTH CXEMEI,
TaOMHIIBI, TPAPUKH,
JarpaMMBbl.

B nosceounesnoti scusnu u npu

u3yHeHuu opyeux npeomemos.
pemaTh MPaKTHYECKUE 3a/1a91
¥ 33/1a44 U3 JPYruxX
peMETOB




peuiaTh 3a/1a4u Ha pacyeT
CTOMMOCTH MOKYIIOK,
yCIyT, IOE3/I0K U T.IL.;
pelIaTh HeCIOKHbBIC
3a7a4M, CBSI3aHHBIE C
JIOJIEBBIM YYaCTHEM BO
BIaieHNH (pupmoi,
MIPEANIPUATHEM,
HEJIBUKUMOCTBIO;

penIaTh 3a/1auu Ha
MIPOCTHIC MPOIICHTHI
(CUCTEMBI CKUJIOK,
KOMHCCHUH) U Ha
BBIYHCIIEHHE CIOKHBIX
MIPOIICHTORB B Pa3IMIHBIX
CXeMax BKJIaJ0B,
KPEJIMTOB U UTIOTEK;
peniaTh MPaKTUYECKUE
3a/1a4uu, Tpedyromnme
HCIIOJIL30BaHHUS
OTPHIIATEIILHBIX YHCEN: Ha
ompeneeHue
TEeMIIepaTyphl, Ha
OTIpeieTICHUE TIOJIOKCHUS
Ha BPEMEHHOU OCH (J10
HaIei 3pbl ¥ 1oclie), Ha
JIBHKEHUE TEHEKHBIX
cpenctB (MpUxo1/pacxon),
Ha oTpeeNeHue
TITyOUHBI/BBICOTHI U T.1L.;
HCII0JI30BaTh MOHSITHE
macirrabda s
HaXO0XJICHUS PACCTOSTHUMN
Y JUTMH Ha KapTax, MIaHax




MECTHOCTH, TUTAHAX
MMOMEIIEHU I, BBIKPOMKAX,
npu padore Ha
KOMITBIOTEPE | T.II.

B nosceonesnoti socuznu u npu
u3yueHuu opyux
npeomemos:

— pemiaTth HECIOKHBIC
MIPAKTUICCKHE 3a/1a9H,
BO3HHKAIOIIIHE B
CUTYAIUSX MTOBCEAHCBHOU
KU3HH

T'eomempus

— OmnepupoBath Ha 0a30BOM
YpOBHE MOHITHSIMU:
TOYKa, TpsiMasi, TUIOCKOCTh
B IIPOCTPAHCTBE,
napayuieNbHOCTh U
MEePIEeHIUKYIIPHOCTD
MPSAMBIX U IJIOCKOCTEH;

— pacmo3HaBaTh OCHOBHbBIE
BH/JIbI MHOTOI'PaHHUKOB
(mpu3ma, nupamuna,
MPSAMOYTOJIbHBIN
napajuiesenume, Kyo);

— wu300paXkaTh U3ydyaeMble
(burypsl oOT pyKku U ¢
MIPUMEHEHHEM MPOCTHIX
YepPTEKHBIX
WHCTPYMEHTOB;

— nenathb (BHIHOCHBIE)
IUIOCKUE YEPTEXHU U3
PUCYHKOB MPOCTBIX
00BEMHBIX (QUTYp: BU
CBEpXY, COOKY, CHU3Y,

— W3BIEKaTh UHPOPMAIIHIO O

Onepuposams NOHAMUAMU.
mouka, npsamas, NI0CKOCMy 8
npocmpancmae,
napaiieibHOCmy U
NepneHOUKYIAPHOCIb NPAMbBIX
u niockocmeu,

NPUMEHAMb OJis PEULeHUs.
3a0au eeomempuieckue
Gaxmol, eciu yciogus
npUMeHenUsl 3a0aHbl 8 ABHO
Gopme;

pewams 3a0a4u Ha
Haxooicoenue
2e0MempUYECKUX 8ETUUUH NO
0bpasyam uau aneopummam;
oenamu (8bIHOCHbIE) NAOCKUE
yepmesicu U3z pUCyHKO8
00beMHbIX pucyp, 6 mom
yucie pucosams U0 C8epxy,
CcOOKY, Cmpoums ceyeHust
MHO202DAHHUKOB,
u38neKamo,
uHmMepnpemuposams u

Bianetrs reomeTpuyeckumu
MOHITHSIMHE TTPH PEIICHAH
3aj1a4 ¥ MPOBEJICHUN
MaTeMaTHIEeCKUX
pacCyXIeHNH;
CaMOCTOSITEILHO
dbopMynupoBaTh onpeaeseHus
reoMeTpuIecKuXx puryp,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX
CBOMCTBaX U MpU3HAKAX
FeOMETPUYECKUX QUryp U
000CHOBBIBATH WJIH
ompoBepraTh ux, 00001aTh
WM KOHKPETU3UPOBATH
pe3yabTaThl HA HOBBIX
KkJjaccax Guryp, NpoBOJIUThH B
HECJIOKHBIX CITydasx
KJaccupuKauio Guryp mo
pa3IMYHBIM OCHOBAHHUSIM;
UCCIIEI0BATh YEPTEXHU,
BKJIIOYasi KOMOMHAIMK (uryp,
U3BJIEKATD,
UHTEPIPETHPOBATH U
npeoOpa3oBLIBATH
UH(pOpMaLHIO,

Hmems npedcmasnenue
00 aKcUOMamuyeckom
Mmemooe,

61a0emsv NOHAMuUem
2eomempuyeckue mecma
Mouex 8 NPOCMPAHCMEe
U ymems NPUMEHSAMb UX
0J151 peuerust 3a0a4,
yMemb npuMeHsIms Os
peutenus 3a0ay
CBOUCMBA NIOCKUX U
08Y2PAHHBIX Y08,
mpexepanHozo yeid,
meopembvl KOCUHYCO8 U
CUHYCO8 015
MpexepanHoco yeua,
671a0emsb NOHAMuUeM
NepneHOUKYIAPHOe
ceyeHue npusmbl u
yMemb NPUMEHIMb €20
npu pewenuu 3a0ay,
umems npedcmasienue
0 080llCMeeHHOCMU
NPABUTLHBIX
MHO202DAHHUKOS,




MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax,
MPEACTABJICHHYIO HA
gepTekax U pUCYHKaX;

— TPUMEHSATH TEOPEMY
[Mudaropa npu
BBIYHCIICHUH JICMCHTOB
CTEPEOMETPUUICCKUX
duryp;

— HaXOIUTh 00BEMBI U
IIJIOIIAIN TOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPAaHHUKOB C
MpUMEHEeHUEM (PopMYyIT;

— pacmo3HaBaTh OCHOBHBIE
BHJIBI TEJT BPAICHUS
(xoHyC, IMIUHAP, cepa U
map);

— HaxoguTh OOBEMBI U
TJTONIAU TTIOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPAaHHUKOB U TE€J
BpAIIeHUsI C TPUMEHEHUEM

dhopmy.

B nosceonesnoti sorcusnu u npu
U3yYeHUU Opyeux
npeomemos:

— COOTHOCHUTH aOCTpaKTHbBIE
reOMEeTPHYECKUEe TTOHITUS
1 (haKThI C peabHBIMU
KU3HEHHBIMU 00BEKTaMU
U CUTYaIUsIMU;

— HCIOJB30BaTh CBOWCTBA
MIPOCTPAHCTBEHHBIX

npeobpazoevleams
ungopmayuro o
2eomempuyeckux guzypax,
npeocmasientyio na
yepmedgncax;

—  npuMmeHsmb 2eomempuiecKue
Gaxmwl 051 peutenus 3a0ay, 8
MoM yuciie npeonona2anujux
HeCKOIbKO WaA208 peueHUsl;

—  Onucvleamo 83aUMHOE
pacnonoxcenue npsamulx u
niocKkocmeti 8
npocmpancmee;

—  opmynuposams ceovicmea u
npUsHaKu gueyp,

—  00Ka3bl8amMb 2eoMempuyecKue
VMBEPHCOCHUS;

—  e1ademv CmMaHoapmHuou
Kaiaccugpuxayuet
NPOCMPAHCMBEHHBIX hucyp
(nupamuovl, npuzmbl,
napasnnenenuneovl),

—  Haxoo0ums 0OBeMbl U NIOUAOU
nogepxuocmet
2e0MempuyecKux mej ¢
npumeHerHuem opmyin,

—  GLIYUCTAMb PACCMOAHUSL U
yelvl 8 NPOCMpPancmae.

B nosceonesnoii scuznu u npu
usyueHuu opyaux npeomemos:

—  UCNOTIL306aMb CEOLUCMBA
2eomempuyeckux gueyp ons
peutenus 3a0ay

MPEJICTABICHHYIO Ha
YepTekKaX;

peliaTth 3a1a4n
FEOMETPHUYECKOTO
COJICp’KaHUS, B TOM YHCIIC B
CUTYaIUSX, KOT/a aJTOPUTM
pEUICHHS HE CIIeTyeT IBHO W3
YCIIOBUSI, BHITIOTHSITH
HEOOXOJUMBIE JIJIST PEIICHUS
3aJ1a4¥ JIOTIOJTHUTEILHBIC
MOCTPOCHUS, UCCTEA0BATh
BO3MOYKHOCTh IIPUMEHEHHS
TeopeM U GOpMYIT TSt
peIIeHus 3a/1aY;

yMEeTb (POPMYIHPOBATH U
JTIOKA3bIBATh T€OMETPUICCKHE
YTBEPXKCHHUS,

BJIa/IETh MOHITHSIMU
CTepEeOMETpUU: pU3Ma,
napasuiesienunes1, nupaMua,
TeTpas’ap;

UMETh MpeCcTaBleHus 00
aKCHOMaXx CTEPEOMETPUHU U
CIIEJICTBUSIX U3 HUX U YMETb
MPUMEHSTH UX MPU PEHICHUN
3ajad;

YMETb CTPOUTDH CEUCHUS
MHOTOTPaHHHUKOB C
HCIIOJIb30BAHUEM PA3IUYHBIX
METOJIOB, B TOM YHCIIE U
METO/1a CJIEJIOB;

UMETh MPEJCTaBIEHUE O
CKPEIIHUBAIOIINUXCS MPSMBIX B
MPOCTPAHCTBE U YMETh
HAXOJWUTh YTOJ U PACCTOSTHUE
MEX1y HUMH,

MPUMEHSITh TEOPEMBI O

61a0emsb NOHAMUIMU
yenmpaibHoe u
napanieibHoe
npoexmuposanue u
NPUMEHAMb UX NPU
HOCMPOeHUU CeyeHUll
MHO202PDAHHUKO8
MemoOOM NPOEKYULL;
umMemov npedcmasieHue
0 passepmke
MHO202PDAHHUKA U
Kpamuatiwiem nymu Ha
nO8epXHOCIU
MHO20SDAHHUKA,
umems npedcmasienue
0 KOHUYECKUX CeYeHUsIX,
umems npedcmasienue
0 Kacaowuxcsi cgpepax
U KoMOuHayuu men
epaujenus u ymems
NPUMEHMb UX NPU
peuteHuu 3a0a4,
NPUMEHAMb NPU
peuteHuu 3a0ay
dopmyny paccmosinus
om mouKu 00
NIOCKOCU,

61a0ems pa3HbiMu
cnocobamu 3a0anust
NPSAMOTL YPAGHEHUAMU U
yMemb NpUMeHsIms npu
peulenuy 3a0a4;
NPUMEHSIMb NpU
peuleHuu 3a0a4 u
dokazamenbcmee
meopem 8eKMOpHbILL
Memoo U Memoo




reOMETPUIECKUX (HUryp
JUTSL PELICHUS] THITOBBIX
3a7a4 MPaKTHIECKOTO
COJICpKAHUS;
COOTHOCHTBD TUIOIIAIN
IIOBEPXHOCTEN Tell
OJIMHAKOBOH (pOPMEI
pa3IMYHOTO pa3Mepa;
COOTHOCHUTH OOBEMBI
COCY/IOB OJIMHAKOBO
(hbopMBI pa3TUYHOTO
pa3mepa;

OIIeHUBATh popmy
MPAaBHIILHOTO
MHOTOTpaHHHUKA TTOCIIe
CIIHJIOB, CPE30B M T.II.
(ompenensTh KOMMIeCTBO
BEpIIWH, pedep u rpaHei
MOJTy4E€HHBIX
MHOTOTPaHHUKOB)

NpaKmu4ecKoeo xapakmepa u
3a0a4 u3 opyaux obracmet
SHAHU

NnapajiCJIbHOCTH NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE
IpU PEUICHNN 33/1aY;

YMETH IPUMEHATH
napaieibHOe
HNPOEKTUPOBAHUE JUIA
n3o0paxenus puryp;

YMETH IPUMEHATH
NEePHEHANKYIAPHOCTH IIPSAMOM
¥ TUIOCKOCTH TIPH PEIICHUN
3am1a4;

BJIAACTH ITOHATUSIMU
OpPTOTOHAIBHOE
IMPOCKTUPOBAHNE, HAKIIOHHBIC
U UX IIPOEKIUU, YMETh
MPUMEHATH TEOPEMY O TPEX
HNEePIEHINKYIApax MpU
pelleHnH 3a1a4;

BJIa/IETh NOHITHSIMU
paccTostHue MeXAy GUrypamu
B MMPOCTPAHCTBE, OOIIHI
MEPIeHIUKYISP IBYX
CKPEIIUBAIOIINXCS MPSIMBIX U
YMETb PUMEHSThH UX IPU
pellIeHnH 3a/1a4;

BJIQ/IETh MTOHSITHEM YrOJI
MEX1y MPSMOH U IIIOCKOCTHIO
U YMETh IPUMEHSTD €ro Ipu
peIlIeHnH 3a/1a4;

BJI3/IETh MOHITHSIMU
JIBYIPaHHBIN YTOJI, yroj
MEX]Ty TUIOCKOCTSIMH,
HepreHIUKYIspHbIE
IUIOCKOCTU U YMETh
HOPUMEHSATh UX MPH PEeLICHUH
3aja4;

BJIAJICTh MOHATHUAMU NPU3Ma,

KOOpOUHam;

umems npeocmasiieHue
006 axcuomax obvema,
npUMeHImMb hopMmy bl
0b6vemos
NPAMOY20JIbHO20
napasinenenuneod,
npu3Mbl U RUPAMUOBIL,
mempa’opa npu
peuieHuu 3a0au,
NPUMEHSAMb MeopeMbl
00 omHOWeHUsAX
00veMo8 npu peuienuu
3a0auy;

NpUMeHAMb UHMe2PaJl
07151 BbLIYUCTICHUS
00vemos u
noeepxHocmeti mei
8pawyeHusl, 8bIYUCIeHUS
niowaou cghepuueckozo
nosica u obvema
wapoeoeo cuosi,

umemsv npeocmasieHue
0 0BUIICEHUSX 8
npocmpancmee:
napaiienbHoM
nepexoce, cumMmempuu
OMHOCUMENbHO
nIOCKOCMU,
YEeHMpAaibHOU
cummempuu, no8opome
OMHOCUMENbHO NPAMOL,
BUHMOBOL CUMMEMPUL,
YyMemb NPUMEHAMb UX
npu peulenuu 3a0a4;
umMemyb npedcmasieHue
0 naowaou




napajuiejaenumnes u
IIPUMEHATH CBOWCTBA
napajuiesenumnea npu
peleHun 3a1ay;

BJIQ/IETh MTOHATHEM
IIPSAMOYTOJIBHBIN
napajuiesaenunes u
IPUMEHSITH €r0 IPU PELICHUN
3a/1a4;

BJIa/IETh NOHATHUSIMU
NUpaMKia, BUABI MUPaMUL,
JIEMEHTBI IPABUIIBHON
NUPaMHJIbI U YMETh
MPUMEHSTh UX MPU PELICHUN
3az1ay;

HMMETH MPECTABICHUE O
TeopeMe Dusepa,TpaBUIbHBIX
MHOTOIPaHHUKAX;

BJIAJIETh OHATUEM ILIOLIATN
MMOBEPXHOCTEN
MHOTOIPaHHUKOB U YMETh
MIPUMEHSATH €r0 MPU PEILICHUN
3az1ay;

BJIAJIETh NOHATUSMU TeNa
BpaleHus (IUIMHIP, KOHYC,
map u cepa), uX ceUeHUS U
YMETh IPUMEHATh UX IPU
pelIeHny 3a/1ay;

BJIAJIETh NOHATUAMHU
KacaTeJbHbIE IPSIMBbIE U
IUIOCKOCTH U YMETh
IPUMEHSTH U3 NIPU PELICHUH
3az1ad;

MMETBH MPEICTABIICHUS O
BIIMCAHHBIX U ONMCAHHBIX
cdepax u yMeTh IPUMEHATh
VX IIPU pPELICHNUH 33]1a4;

OPMO2OHANILHOU
npoexyuu;

umems npedcmasienue
0 MpexepasHoM u
MHO202DAHHOM Yele U
npUMeHsMb C80UCMEA
NIOCKUX Y2Nl08
MHO202PAHHO20 Yed
npu peweHuu 3a0ay,
uMems npedcmasienus
0 npeobpazoeaHuu
noooous, comomemuu u
yMemb NPUMEHAMb UX
npu peweHuu 3a0ay,
yMemb peuams 3a0ayu
Ha NI0CKOCmuU
Memooamu
cmepeomempu;
yMemb NPUMeHsImb
dopmynvt 06vemos npu
peuteHuu 3a0ay




—  BIJIAJIETh TIOHATUSMU O0BEM,
00bEMbI MHOTOT'PaHHHUKOB,
TEJ BpAICHHS ¥ IPUMCHSITh
WX MPU PEIICHUH 3a]1a4;

— HUMETb MPEACTABICHHUE O
pa3BepTKEe UUIUHIPA U
KOHYca, TUIoaau
MOBEPXHOCTU LUJIUHIPA U
KOHYyCa, YMETh MPUMEHSTh X
MIPH PEIICHUH 3a]1aY;

— HWMETb NPEJACTABICHHUE O
iomaau chepsl U yMEThb
MPUMEHSITh €T0 TIPH PEIICHUN
3ajady;

— yMETh pemiaTh 3a7a41 Ha
KOMOHHAIIUU
MHOTOT'PAaHHUKOB U TEJ
BpalllCHHUS;

— HUMETb NPEICTaBICHUE O
MoJ00MHY B IPOCTPAHCTBE U
YMETb peliaTh 3a/1a4u Ha
OTHOIIEHHE 00BEMOB U
IJI0IIaAe TOBEPXHOCTEN
MoJ00HBIX (pHTyp.

B nosceounesnoti scusnu u npu
us3yHeHuu opy2ux npeomemos.

— COCTaBIISITh C
MCIOJIb30BAHNEM CBOMCTB
FEOMETPUYECKUX PUTYp
MaTeMaTH4eCKUe MOJICH IS
penieHus 3anaqy
MPAKTHYECKOTO XapakTepa u
3a/1a4 U3 CMEXHbBIX
JTUCIUIINH, UCCIIEA0BATh
MOJIY4YEHHBIE MOJIEIHN 1
WHTEPIPETHPOBATH PE3yIbTAT

Bexmoput u

OmnepupoBatb Ha 0a30BOM

Onepupoeamb NOHAMUAMU

— Bnagetrs noHATUSIMU BCKTOPbI

JHocmuoicenue




KoopOounamaul YPOBHE MOHITUEM 0exapmosbl KOOpOUHAMbL 8 Y UX KOOPJUHATHI; pe3yibmamos pazoena
6 JIEKapTOBbI KOOPJAWHATHI B npocmpancmee, 6eKmop, YMETh BBITIOJIHATH OTlEepaIuu 1I;
npocmpancm MPOCTPAHCTBE; MOOYTIb eKMOpPa, paseHCmeo HaJ] BEKTOpaMHu; —  Haxooumv obvem
6e HaxXOJUThb KOOPAUHATHI 6EKMOpoe, KoopOuHambz HUCIOJIL30BATh CKAJIIPHOE napaﬂﬂeﬂenune()a u
BepIIUH Kyba U 8EKMOPA, Y201 MENCOY IIPOU3BEICHUE BEKTOPOB IIPU mempa’aopa, 3a0aHHbIX
MPSAMOYTOJIBHOTO BEKMOPAMU, CKANAPHOE pEICHHUH 3a/1a4; KOOPOUHAMAMU CE0UX
Iapajieiacnuneaa npouseeoeHue 6eKmopos, [IPUMEHATH YPABHEHUE 6EepULUH,
KOMIUHeapHbvle 8eKMopbl, TIOCKOCTH, GOPMYITy —  3adasamv npamyio 6
HAXO0OUMb PACCMOSIHUE paccTostHUS MEXAY TOUKaMH, npocmpancmee;
MedNCAY O6YMs MOUKAMI, ypaBHeHue chepsl npu —  HAX00UMb PACCMOSHUE
CyMMy 6eKmMopoe u peleHnu 3aaay; om moukis 00
np0”366()e"me gexmopa Ha MMPUMCEHATH BEKTOPHI 1 METO ] niockocmu 6 cucmeme
YUCTIO, V20Tl MEHCOY KOOPJMHAT B MPOCTPAHCTBE KOOpOUHam;
GeKkmopamu, cransproe 1Ipy peIICHUN 3a71a9 —  Haxooumwv paccmosiHue
npouseedeHue, packiaovbleams Mency
6eKmop 1o 06yM CKpeuusarouumMucs
HEKOJIUHEAPHbIM 6EKMOPAM, HpSMBLMI, 3AOAHHBIMU 6
3a0aeams NIOCKOCHb cucmenme koopounam
ypasHeHuem 8 0eKapmogol
cucmeme KOOpOUHam;
peuwiams npocmeniuiue 3a0a4u
86e0eHUeM BeKMOPHO20
bazuca
Hcmopusa OnuceIBaTh OTAEIBHbBIE IIpeocmasnams éxnad HNmets npeacraBiaeHue o Llocmuodicenue pesynomamos
Mamemamuk BBIJIAIOIIUECS PE3YJIbTAThI, 8b10AIOWUXC MAMEMATNUKO8 BKJIAJI€ BBIJAIOLIUXCS pazoena Il
u MOJIyYEHHBIE B X0 8 pazeumue Mamemamurky u MaTE€MaTUKOB B Pa3BUTHE
Pa3BUTHUSA MATEMATHKU KaK UHBIX HAYYHBIX oOnacmell; HayKH;
HayKu; HOHUMAMb PONb MAMEMAMUKU MIOHUMATh POJIb MATEMATUKH B
3HaTh IPUMEPHI 6 passumuu Poccuu pa3zButuu Poccun
MaTeMaTHYECKUX
OTKPBITUM U UX aBTOPOB B
CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOU UCTOPUEH;
MIOHUMATh POJIb
MAaTE€MAaTHKU B Pa3BUTHHU
Poccun
Memoowv IIpuMeHATh U3BECTHBIE Hcnonvsoeame ochoénbie Hcnons30BaTh OCHOBHBIE —  [locmuoicenue




mamemamux METOBI IIPUA PELIEHUN MemoObl 0oKazamenbcmad, METO/IbI JOKA3aTeIbCTBA, pe3yibmamos pazoena
u CTaHIapTHBIX npoeooUms 00KA3amenbCmeo MPOBOAUTH JOKAa3aTEIbCTBO U 1I;
MaTeMaTUYECKUX 3a1a4; U 8bINOJIHAMb ONPOBEPIICEeHUE,; BBIIIOJIHATDH OIPOBEPIKEHUE; npUMeHAmb
3aMevarb U NPUMEHAMb OCHOBHbLE HNPUMEHATH OCHOBHBIE METOAbI mamemamuyeckue
XapakTepHu3oBaTh MemoOobl peutenus pelenust MaTeMaTHIeCKUX SHAHUSL K UCCACO08AHUIO
MaTeMaTU4ECKUE Mamemamuyeckux 3a0auy, 3amadq, OKpYIICaAIOWe20 MUPa
3aKOHOMepHC3CTI/I B Ha OCHOGE MAMEMAMUYECKUX Ha OCHOBE MaTerlTI/IHCCKI/IX (Modenuposanue
0K13y>KaIOHleH 3aKOHOMEpHOCmel 8 NPUPOOe 3aKOHOMEPHOCTEH B IIPUPOJIC Pusuneckux npoyeccos
ACUCTBUTCIIBHOCTH, Xapakmepu3oeamob Kpacomy u XapaKkTepu30BaTh KpacoTy U '

MIPUBOJUTH IPUMEPBI
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B
MIpUPOJIE, B TOM YHCIIE
XapaKTEPU3YIOLIUX
KpacoTy M COBEPILIEHCTBO
OKPY’KAOILEr0 MApa U
MIPOU3BEICHUN HCKYCCTBA

coeepuieHcmeo
OKpYHCaIoOuie2o Mupa u
npou3ee0eHull UCKYCccmeda,
NpUMEHAMb npocmeuuiue
npocpamMmuble Cpeocmsd u
91eKMPOHHO-
KOMMYHUKAYUOHHbLE
cucmemvl Npu peuieHuu
Mamemamuyeckux 3a0ay

COBEPILIEHCTBO OKPYXKAIOUIErO
MHpa U IPOU3BEACHNN
HCKYCCTBa,;

MPUMEHSTH IPOCTEUIINE
IIPOrpaMMHBIE CPECTBA U
JJIEKTPOHHO-
KOMMYHHUKAIITUOHHBIE CHCTEMBI
IIPY PELICHUN
MaTEMaTUYECKUX 3a/1a4;
II0JIb30BaThCA IPUKJIIAHBIMU
IIPOrpaMMaMH M IIPOrpaMMaMHu
CHUMBOJIbHBIX BBIUYNCIICHUH JUIS
UCCIICIOBaHUS
MaTeMaTH4ecKuX 00ObEKTOB

3a0a4u IKOHOMUKU)

2. COAEPKAHUE YYEBHOI'O NTIEPIMETA «MATEMATHKA: AJI'EBPA U HAYAJIA MATEMABTHYECKOI'O AHAJIN3A,

I'EOMETPUSA»

Ba3oBblii ypoBeHb

Aure0pa u Ha4yaJIa aHAIH3a

IToBTOpeHue.Pemenne 3ana4 ¢ UCMONB30BaHUEM CBOMCTB YHCET U CUCTEM CUMCIIEHHUS, IE€IMMOCTH, A0OJEH U YacTel, IPOLEHTOB, MOAYJIeH uncen. Pemenne
3aJ]a4u C UCIOJIb30BAaHUEM CBOMCTB CTENEHEN M KOpHEH, MHOTOUJICHOB, TPe0Opa3oBaHNi MHOTOUJIEHOB M JPOOHO-PAIIOHAIBHBIX BHIPAXKCHUH.

Pemenue 3ama4 ¢ UCIOJIB30BAaHUEM T'PALyCHOM Mepsl yriia. Moyib yuciia ¥ €ro CBOMCTBA.

Pemenue 3amay Ha JBM)KEHHE M COBMECTHYIO pabOTy C MOMOIIBIO JHMHEWHBIX M KBAJpATHBIX YpaBHEHHH M MX cucTeM. PerieHue 3aad ¢ MOMOILBIO
YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM NMepeMEeHHOM, ¢ TPUMEHEHHEM H300paKEeHNUs YUCIOBBIX IPOMEKYTKOB.



Pemenune 3amau ¢ MCMOJIb30BaHUEM YMCIOBBIX (PyHKIMHA M UX rpadukoB. Mcnoiap3oBaHWe CBOMCTB M Irpa(MKOB JMHEHHBIX M KBaJPATUYHBIX (YHKIIHUH,

00paTHOM MPOMOPLUHMOHANBHOCTH U PpyHKIUH Y = VX . ['padudeckoe pelieHne ypaBHEHU U HEPABEHCTB.
Tpuronomerpuueckass OKpy>KHOCTb, paoduanuas mepa yeaa. CUHYC, KOCUHYC, TAHT€HC, KOMAaH2eHC IPOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE

TOKJICCTBO U CJICACTBHS U3 HEro. 3HaYCHUs TPUTOHOMETpHUecKuX GyHkiwmi as yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, —,E, T pan). @opmynv
6 43 2

CILOJHCEHUS. MPULOHOMEMPULECKUX DYHKYUU, OpMYIbl NpUeedeHUs, opMmynsl 080UHO20 apeyMeHmd..

Hynu GyHKIMH, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbombiiee 1 Hanmenblee 3Hadenne GyHkuuu. [lepuoanyueckune Gpyakmmunu. YeTHOCTD 1
HEYETHOCTh QYHKUUN. CroowcHbie yHKYUU.

Tpuronomerpuieckne GyHKIIUU y =COS X, y =SIn X, y = tgx . @yukyus y = ctgx . CBoiicTBa U rpaduku TPUTOHOMETPUIECKUX (DYHKITHIA.

ApPKKOCUHYC, apKCHHYC, apKTaHI€HC Yucia. Apkkomaneenc yucaa. [Ipocreiiie TpuroHoMeTpudyecke ypaBHeHus. PelieHne TpuroHoMeTpruueckux
YPaBHEHUM.

Obpamusie mpueconomempuyeckue hyHKYuU, ux ceoticmea u epaguxu. Pewenue npocmeriuiux mpuconomempuyeckux Hepagencma.

Crenensp ¢ IeHCTBUTENBHBIM TIOKa3aTelleM, CBOMCTBa cTeneHu. [Ipocrelinie nokasaTenbHble ypaBHEHHs U HepaBeHCTBa. [lokazarenpHas QyHKIIHUS U
ee CBOMCTBa U TpaduK.

Jlorapudm uymcna, coiictBa sorapudma. Jecarnunsiii nmorapudm. Yucro e. Hamypanvuoii noecapughm. IlpeoOpazoBanue norapupmMUUIECKUX
BbIpakeHuil. Jlorapudmuueckre ypaBHeHuUs! U HepaBeHCTBa. Jlorapudmudeckas GyHKINS U €€ CBOWCTBA U rpaduK.

CrenenHas GyHKIUA U €€ CBOMCTBA U rpaduk. ppanroHanbHbIe ypaBHECHHUS.

Memoo unmepeanos 05 peuieHus HepageHCcms.

IIpeobpazosanus epaguxos yukyuil: cosue 80016 KOOPOUHAMHBIX OCell, paAcmAdCeHue U cocamue, Ompaxcenue omHoCUMeNbHO KOOPOUHAMHBIX
oceti. I pagpuueckue memoovl peuienus ypasneHull u HepageHcms. Pewenue ypasnenuii u HepageHcms, coo0epicaujux nepemenHyto noo 3HaKoOM MOOYIA.

Cucmemvl nOKA3aMeENbHBIX, 102APUPMULECKUX U UPPAYUOHATILHBIX ypasHeHul. Cucmembl NOKA3ameNbHbIX, 102apUhMuieckux HepageHcms.

Bszaumno oopamnvie pynxyuu. I paghuxu 63aummo odpammuvix yHxkyuil.

VYpasnenus, cucmemvol ypaguenuil ¢ napamempom.

[IpousBomnas ¢yaknuu B Touke. KacartenmpHas k rpaduky dyHKuuu. ['eoMeTpuyeckuidi W (U3MUECKHH CMBICT MPOU3BOIHON. [Ipom3BoHBIC
aneMeHTapHbIX QyHKIUH. [Ipasuna oughghepenyuposanus.

Bmopas npouzsoonas, ee ceomempuueckuii u puzuyecKuti CMvici.

[Tonsitue o HempepbIBHBIX (QyHKUIUAX. Touku sKkcTpemyma (MakcuMyma W MUHUMYMa). MccrnenoBanue siaeMEHTApHBIX (QYHKIHMA Ha TOYKHU
JKCTpeMyMa, HauOoJIblllee U HAaUMEHbIIIee 3HAaU€HUE ¢ IOMOIIBIO MPOU3BOAHON. [locmpoenue epaghuxos gyukyuti ¢ nomowsbo npousgooHvix. Ilpumenenue
NpoU3800HOL NPU PeuleHul 3a0ay.

[TepBooOpasnas. Ilepsoobpaznvie snemenmapuvix yuxyuil. [lnowaos xpusonunetinou mpaneyuu. Popmyna Heromona-Jletibnuya.Onpedenentulii
unmezpan. Beiuucienue nnowadeti niockux pueyp u 06vemos mei 8paujeHusi ¢ NOMOUbI0 UHmMe2pad.

I'eomerpus
IToBTOpenue.Pemenne 3aau ¢ npuMEeHEHHEM CBOMCTB (UIyp Ha INIOCKOCTH. 3aa4M Ha JI0Ka3aTebCTBO U MOCTPOEHHE KOHTpIpUMEpoB. Mcnoab3oBaHue B
3aJla4ax MpOCTEHIINX JIOTUUECKUX MPaBUil. Pellenne 3a1au ¢ UCIOJIb30BaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHUH B MPSMOYTOJIBHBIX TPEYrOJIbHUKAX,



(baxTOB, CBS3aHHBIX C YETHIPEXyroJibHUKaMu. Pelienue 3aqad ¢ UCHOIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTSIMH. Pemienue 3ai1a4 Ha U3MepeHus: Ha
TUIOCKOCTH, BBIYMCIICHUE JUTHH U IJIOMIAJeH. Pewenue 3a0au ¢ nOMOWbI0 6eKMOPOS U KOOPOUHAM.

Harnsmaas crepeomerpus. @urypsl U ux u3obpaxkenus (Kyo, nmupamuaa, npusma). OcHogHbie nouwsmus cmepeomempuu u ux ceoticmea. CeueHus Kyba u
TeTpa’apa.

Touka, mpsiMas W IJIOCKOCTh B IPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUM M CIEJACTBUS W3 HHMX. B3anMmHOE pacnosio’keHue MNpsMbIX U IJIOCKOCTEH B
npocTpaHcTBe. [lapannensHOCTh MPSAMBIX U TNIOCKOCTEH B IpocTpaHcTBe. M300pakeHne MpoCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

Paccrostnus mexxay purypamu B NpoCTPaHCTBE.

VYrusl B npoctpancTse. [lepreHIuKyIIpHOCTD NPSAMBIX U INIOCKOCTEM.

[Ipoexuus purypsl Ha MI0CKOCTh. [IpU3HAKM NEPNEHANKYISIPHOCTH MPSAMBIX U IUNIOCKOCTEN B ITpocTpaHcTBe. Teopema o Tpex neprneHIuKyspax.
Muororpannuku. [lapamnenenumnen. CBoiicTBa NpsSMOYroJibHOTO mapajuienenunena. lTeopema Iludaropa B mpocrpanctBe. [lpusma u mnupamuza.
[TpaBunbHast mupaMuia U paBuibHas pusma. [Ipsmas nupamuia. DIEMEHThI TPU3MbI U TTUPAMU/TBI.

Tena BpaieHus: UUIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSAMOTO KPYyroBOTO IMJIMHAPA, IPSIMOTO KPYyroBoro konyca. M3o0paxeHue
TeJ BpallEeHHs Ha MIOCKOCTH.

IIpeocmasnenue 06 yceueHnHom KoHyce, cedenust KOHyca (napanieibHoe OCHOBAHUIO U NPOX0oosiujee Yepes 8epuiuty), ceuerus YyuiuHopa (napaiieibHo
U nepneHOUKyIApHO ocu), cevenus wapa. Pazeepmka yununopa u Konyca.

Ilpocmetiuiue KomMoOuUHayuu MHO20CPAHHUKOG U meNl 8paujeHuss medxcoy coboti. BwruncieHne 3JIeMEeHTOB MPOCTPaHCTBEHHBIX Guryp (pedpa,
JMaroOHaJ!, yIJIbl).

[Tnomaas MOBEPXHOCTH MPABHJIBHOM MUpaMUIbl U HpsIMOM mpu3Mbl. [Inomaaps NOBEpXHOCTH MPSIMOTO KPYrOBOTO LMJIMHJPA, MPSIMOTO KPYyroBOTO
KOHYyca U I11apa.

[Tonsatue 06 o6peme. OO6BEeM MUpaMUIBI U KOHYCA, TPU3MBI U ItHHApa. O0beM mapa.

Ilooo6Hble mena 6 npocmpancmee. COOTHOIICHUS MEXAY IIOIIAIMU IOBEPXHOCTEN U 00beMaMu MOJOOHBIX TEJI.

Jeuoicenus 6 npocmpancmee. napaiienvHulil NepPeHoc, YeHmpaibHas CUMMEmpUsl, CUMMempus OMHOCUMENbHO niockocmu, nogopom. Ceoticmea
osudicenuti. Ilpumernenue 08UNICEHUL NPU peuteHuU 3a0ay.

Bextopel u koopauHaThl B mpoctpaHcTBe. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4YMCIO, yrosl Mexay Bekropamu. KosmHeapHble u
KOMILJIaHapHbIe BEKTOPbl. CranapHoe npoussedeHue ekmopos. Teopema O paziodceHuu 8eKmopa no mpem HeKOMniauapHuim eekmopam. CkanspHoe
npouseedeHue 6eKmopos 6 koopounamax. Ilpumenenue 6ekmopog npu pewieHuu 3a0a4 Ha HaAXOHCOeHue paccmoaHull, OIUH, NIowaoel U 06beMos.

Vpasuenue nnockocmu 6 npocmpancmee. Ypaeuenue cgepvl 6 npocmparncmee. Popmyna O 8bIMUCIEHUS PACCMOAHUSL MeHCOy MOYKAMU 8
npocmpancmee.

BepositHOoCTb M cTaTHcTHKA. PadoTa ¢ TaHHBIMHA

IToBTOpenue. Pemenue 3amau Ha TabnuyHOe M rpaduueckoe IMpesCcTaBleHUe JaHHbIX. Vcrnosnab3oBaHUE CBOMCTB M XapaKTEpUCTHK UYHCIIOBBIX HAa0OPOB:
CpeAHUX, HauOOJIBIIEr0 M HAaMMEHBLIEro 3HAYEeHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomvl U 6epOAMHOCMU COOLIMUIL.
Buiyucnenue seposmuocmeii 8 onvimax ¢ pagHOBO3MONCHLIMU DJIEMEHMAPHbIMU Ucxo0amu. Pewenue 3a0ay ¢ npumenenuem xomoburnamopuku. Pewenue
3a0au Ha 8bIYUCTIEHUE EPOAMHOCTEN He3A8UCUMBIX COObIMUL, NPUMEHEHUEe POPMYIbl CLOdCEeHUs geposmHocmel. Pewienue 3adau ¢ npumenenuem ouazpamm
Diinepa, oepesa eepossimuocmeil, hopmynvl beprynnu.

Ycnoenas eeposmuocmo. Ipasuno ymuoowcenus éeposmuocmeti. Dopmyna noaHOU 6eposmHOCHU.

Huckpemnvie cayuatinvie eenuuunvl u pacnpedenenus.Hesasucumvie ciyuatinble eenuuunvi. Pacnpedenenue cymmvl U npouzseoeHus He3aUCUMbIX
CYYAUHBIX BETUYUH.



Mamemamuueckoe odxcuoanue u OUcnepcus crydainon geruyunvl. Mamemamuyeckoe odxcuoanue u OUCNepcusi CyMMbl CIy4auHbIX eenudut. I eomempuyeckoe
pacnpeoenenue. Bunomuanvroe pacnpedenenue u e2o c80UCMEA.

Henpepuignvie cnyuatinsie genuyunsl. Ilonamue o niommocmu eeposmuocmu. Pagnomepnoe pacnpedenenue.

IlokazamenvHoe pacnpedenenue, e2o Napamempbi.

Ilonamue o nopmanvhom pacnpedenenuu. Ilapamempol HopmarbHo2o pacnpedenenust. IIpumepsl CayyaiHbix eauyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOH)
(noecpewtnocms UsMepeHutl, pOCm 4elio8eKa).

Hepasencmeo Yebdviumesa. Teopema bepuynnu. 3axon 6orvuwux uucen. Bvibopounviii memoo uzmepenus eeposimuocmeti. Ponb 3akoHa 60abuiux yucen 6
HayKke, npupooe u oouecmae.

Kosapuayus 0syx cayuatinvix eenuuun. I[lonamue o xoagppuyuenme roppensiyuu. Coemecmuvie HAONOOEHU 08YX CAYYAUHBIX BeauyuH.Bbioopounblil
Ko3ghhuyuenm Koppenayuu.

Yruy0aeHHbli ypoBeHb

AJiredpa ¥ Ha4YaJI1a aHAJIU3A

[ToBTOopenue. Pemenune 3amay ¢ UCMoIb30BaHUEM CBOMCTB YMCEN M CUCTEM CUUCIICHHUS, JETUMOCTH, JIOJIEH U YacTel, MPOLIEHTOB, MOyJiel yucen. Pemenue
3a/la4 C HMCIOJb30BAaHUEM CBOWCTB CTENEHEW M KOpHEH, MHOTOYJIECHOB, MPeoOpa3oBaHWil MHOTOWIEHOB M JPOOHO-pallMOHAIbHBIX BbIpakeHui. Pemenue
3a/1a4 C MUCIOJIB30BAaHUEM T'PATyCHOW MephI yriia. Moaymnb 4ncia U ero CBOMCTBA. PemieHne 3a1ay Ha JBMIYKEHUE M COBMECTHYIO paOOTy, CMECH U CILJIaBhI C
MTOMOTIIBIO JIMHEHHBIX, KBAJPATHBIX M JAPOOHO-pAIlMOHATBHBIX YPAaBHEHHH W WX CUCTeM. PeleHue 3amad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CHUCTEM
HEPaBEHCTB C OJIHOM MEepPeMEHHOM, ¢ MPUMEHEHUEM M300pakeHUsl YHCIOBBIX MMPOMEXKYTKOB. Perenne 3amau ¢ UCHOIb30BaHUEM YUCIOBBIX (QYHKIHUN U UX

rpadukoB. Mcnonp30BaHue CBOWCTB M Ipa@UKOB JIMHEMHBIX M KBaJAPATHYHLIX (YHKIMM, OOPAaTHOM MPONOPLUOHAILHOCTH M (YHKIHH Y =X .

I'paduueckoe perieHue ypaBHEHWW W HEpaBEHCTB. VICmonp30BaHME OmeEpanuii HaJ MHOXKECTBAMHM W BBICKa3bIBaHMSAMHU. Vcmosb30BaHME HEPABEHCTB WU
CHUCTEM HEPaBEHCTB C OJHON TEPEMEHHOM, YHCIOBBIX MPOMEKYTKOB, WX OOBEAMHEHUW W TepecedyeHuid. [IpuMeHeHue mpu penieHuu 3aaad CBOMCTB
apu(MeTHYECKOil 1 reOMeTPUUECKOM MPOrpeccuu, CyMMUPOBaHMs OECKOHEUHOM cXOAsIeiicsl TeOMETPUUECKON POTPECCHH.

MHosecTBa (4MCIOBBIE, TeOMeTpudeckuX (uryp). XapakTepuCTHUECKOE CBOMCTBO, AJIEMEHT MHOXECTBA, IyCTO€, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
CrniocoObl 3amanust MHOkecTB [logmHOoxkecTBO. OTHOILIEHUS MPUHAAICKHOCTH, BKIIOYEHHs, paBeHcTBa. Omepanuu Haja MHOxecTBamu. Kpyru Oiinepa.
Koneunsle 1 OeckOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VicTtuHHbIE W JIOKHBIE BBICKA3bIBAHMS, OINEpallMM HaJ| BBICKA3bIBAaHUSIMH. Aneebpa evickazviganuu. CBS3b BBICKA3bIBaHUN C MHO)KeCTBaMU. KBaHTOpHI
CYIIECTBOBaHMS U BCEOOLTHOCTH.

3aKoHbI JOTUKU. OCHOBHbIE 02udecKue npasud. Pemenne J10ru4eckux 3a1auc UCIOJIb30BAHUEM KPYTOB DWUIiepa, OCHOBHbIX I02UYECKUX NPAGUL.
Ymo3zakmouenus. OOOCHOBaHHMS W JI0OKa3aTelIbCTBO B MaTeMaruke. Teopembl. Buubl MaTeMaTuyecKuxX yTBEpKAEHUH. Buodwsi Ookazamenbcms.
Mamemamuueckas uHOyKyus. Ymeepocoenus: oopamuoe OaHHOMY, NPOMUBONONONCHOE, 0OpaAmHOe NPOMUBONON0NHCHOMY OanHomy. IIpu3HaK U CBOWCTBO,
HE0OXO0IUMBIE U JOCTATOYHBIE YCIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasHenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manaa meopema @epma. q-uunvle
cucmemvl cuucirenus. Dynxkyus Jinepa, 4ucio u cymma oeaumenel HamypaibHo20 YUCIA.

Panuannas mepa yria, TPUTOHOMETpPUYECKas OKPYKHOCTh. TpuroHomerpudeckue GYHKIUM uucen U YriaoB. DopMmynbl NPUBEACHUS, CIOXKCHHUS
TPUTOHOMETPUYECKUX (PyHKUMN, ¢GOpMynsl ABOWMHOrO M TOJOBMHHOTO aprymeHTta. [IpeoOpa3oBaHue CyMMBI, pa3HOCTH B TMPOU3BEACHUE
TPUTOHOMETPHUUECKUX (PYHKIIUIA, 1 HA0OOPOT.



Hynu QyHKIMHM, NPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOomnbimee M HamMmeHbliee 3HayeHue ¢GyHkuuu. llepumoguueckue (QyHKIUH |
HaMMEHbIIHHA niepuoi. YeTHbie M HeUeTHbIe QYHKIUU. PYHKYUU «OpOOHAs Yacmyb yuciay y = {X} U «yenas 4acmo yuciay y = [x] .

Tpuronomerpuueckre GyHKIUN YUCIOBOTO apryMEeHTa y =cosx, y =sinx, y=tgx, y=ctgx. CBOHCTBa U TpaQUKi TPUTOHOMETPUYECKUX (PYHKITUI.
OOpaTHble TpUTOHOMETpUYECKHE (YHKIMM, HUX TIJaBHblE€ 3HA4YeHMs, cBOWcTBa U rpaduku. TpuroHomerpuyeckue ypaBHeHUs. OIHOpPOAHBIE
TPUTOHOMETPUYECKUE YpaBHEHUS. Penienne npocTeNmx TpUroHOMETpU4ECKUX HEpaBeHCTB. [IpocTeiinme cucTeMpl TPUTOHOMETPUYECKUX YPABHEH M.
CreneHb ¢ JNEHCTBUTEIBLHBIM TMOKA3aTeIeM, CBOWMCTBA cTemneHu. [IpocTeiinme moka3aTellbHbIE YpaBHCHHS U HepaBeHCTBA. [lokazarenbHas QYHKIUS U €
cBoiicTBa 1 rpaduk. Yncno ¢ u QyHKIUI y =e”.

Jlorapudm, cBoiictBa sorapu¢pma. [lecsatuunblii u HarypanbHblil Jorapudm. [IpeoOpazoBanue norapudmuueckux BboIipakeHui. Jlorapudmuueckue
ypaBHEHHU U HepaBeHcTBa. Jlorapudmuueckas GyHKIMS U €€ CBOMCTBA U IpaduK.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. MppanuoHaabHble ypaBHEHUS.

[lepBuuHbIE MpenCTaBICHHUS O MHOXECTBE KOMIUIEKCHBIX uucel. /[leticmeus ¢ KomniekcHulmMu yuciamu. Komnnexcno conpsascennvie uucna. Mooynv u
apeymenm uucna. Tpueconomempuueckas popma KOMIIEKCHO20 uucia. Pewenue ypasHenuti 6 KOMIIEKCHbIX YUCTIAX.

Meton wuHTepBaioB i peuieHus HepaBeHCTB. lIpeoOpazoBanus rpadukoB (QYHKLIMNA: CABUT, YMHOXEHHME Ha YHCIO, OTPaKEHHE OTHOCUTEIHHO
KOOpJIMHATHBIX oceil. I'paduueckre MeToAbl peleHUs ypaBHEHUIl U HepaBeHCTB. PenieHue ypaBHEHHIl M HEpaBEHCTB, COJEPKAIIMX MEPEMEHHYIO O]l
3HAKOM MOJYJIS.

Cucrembl MOKa3aTeNbHBIX, JOTapuOMUYECKUX U HPPALMOHAIBHBIX ypaBHeHHH. CHCTEMbl MMOKa3aTENbHbIX, JOTapUPMUUYECKHMX U HUPPALUOHATIBHBIX
HEPaBEHCTB.

B3aumuo obpatubie pyHkuu. ['paduku B3auMHO 00paTHBIX (QYHKITUH.

VYpaBHEHUSI, CUCTEMBI YPAaBHEHUI C MapaMeTPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviute 2 cneyuaivHulx 6uoos. Teopema Buema, meopema be3y. IIpusooumsie u Henpugooumvle
MHo204nenvl. OcHosnas meopema aneeopuvl. Cummempuyeckue MHo2ouleHbl. [lenouucnentvle u yenr03HauHble MHO20UIEHbL.

Jluoghanmosul ypasnenus. I]ennvie Opoou. Teopema epma o cymme K8aopamos.

Cymmbl u psiobl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnUdICEHUU OClICMBUMETbHBIX YUCEN PAYUOHATILHBIMU.

MHnooicecmsea na KOOPOUHAMHOU NAOCKOCTMU.

Hepaserncmeo Kowu—Byuaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonsitue npenena QyHkuuu B Touke. [lonamue npedena ¢yukyuu 6 beckoneynocmu. Acumnmomst epagura @yuxkyuu. CpagueHue GECKOHEYHO MAblX U
beckoneuno bonvuiux. HenpepsiBHOCTD hyHKIINMHN. Coticmaa Henpepwignvix (hynxyuil. Teopema Betiepumpacca.

Huddepenuupyemocts ¢ynkiuu. IIpousBomnas ¢ynkuuum B Touke. Kacarenmpnas k rpaduky Qynkuuu. ['eomerpuueckuii M (pU3MUECKUN CMBICI
MIPOU3BOIHON. [Ipumenenue npoussoonoti 6 guzuxe. [IponsBoaubie aneMenTapubix Gyakuil. [IpaBuna nuddepenumnpoBanus.

Bropas npousBoHasi, ee reoMeTpu4ecKuil U pU3MIECKUi CMBICI.

Touku skcTpeMyMma (MakcUMyMa U MUHMMYyMa). MccienoBanue 3JIeMEeHTapHbIX (QYHKIHUM Ha TOUYKH SKCTpeMyMa, HauOoJblllee U HauMEHbIlIee 3HAUCHHUE C
MOMOIIBI0 TPOU3BOAHON. [locmpoenue epaguxos @yHkyuii ¢ nomowbro npou3eooHvix. lIpumenenue npou3eooHou npu peuwtenuu 3aday. Haxoocoenue
IKCMPEMYMO8 YHKYULL HECKOTbKUX NEePeMEHHDBIX.

IlepBooOpa3znas. Heompenenenusiit unterpan. IlepBooOpasneie sneMeHTapHbIX (QyHKIMHA. [lnomans kpuBoimHelHOW Tpamneruu. @opmyna HeroTona-
Jleiionnna.OnpeaeneHHbI nHTErpal. Boiuucienue niowaoei n10CKux ueyp u 06vemos mei 8paujeHus ¢ NOMOWbI0 UHMezpaid..



Memoovl pewienuss pyHKYUOHATbHBIX YPABHEHUT U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3aaay ¢ HUCIOJIB30BAHMEM CBOWCTB (UIyp Ha IJIOCKOCTU. PelieHue 3agad Ha J10Ka3aTeIbCTBO U MOCTPOECHHUE KOHTPIPUM EPOB.
[IpumeHeHune npocTeWIMX JIOTMYECKUX HpaBwil. PemieHue 3asad ¢ HUCHOIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHHM B MPSAMOYIOJBHBIX
TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXyroJbHIUKaMH. Perenune 3a1a4 ¢ UCroib30BaHueM (DaKTOB, CBSI3aHHBIX C OKPYXHOCTSIMU. Pemenue 3agay Ha
M3MEpEeHUs Ha IIOCKOCTH, BBIYUCIICHUS JJIMH U IUIoaAen. Pewenue 3a0au ¢ nomMowpbio 6eKmopos u Koopounam.

Harnsannas crepeomerpus. [lpusma, napaienenunen, nupaMmua, TeTpasp.

OcCHOBHBIE IOHATHS T€OMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX. [lonsamue 06 akcuomamuieckom memode.

Teopema Menenas ons mempasopa. llocTpoeHne cedyeHH MHOTOTPAaHHUKOB MeToj0M cienoB. LleHTpanbHoe npoektupoBanue. Iloctpoenue ceueHuit
MHOTOTPaHHUKOB METOJIOM MPOEKITUA.

CkpermuBaroniecs npsiMble B IPOCTPAHCTBE. YTOJI MEXKIY HUMU. Memoobl HaxodcOeHUs pacCmosHUl Mexcoy CKpeuusaouuMucs NPSmolMu.

Teopembl 0 MmapayiIeIbHOCTH MPSMBIX U IUIOCKOCTEN B mpocTpaHcTBe. [lapamiensHoe nmpoekTupoBaHue U n3o0paxeHue ¢uryp. [ eomempuueckue mecma
moyeK 8 npocmpaucmaee.

[lepnenuKyISIpHOCTB NMPSAMOM U TUIOCKOCTH. OpTOroHaIbHOE TpoeKTUpoBanue. HaknoHHbIe 1 poeknnu. Teopema 0 Tpex mepneHauKyIspax.

Buowi mempasopos. Opmoyenmpuueckuii mempas’op, KAPKACHbIL mempasdp, PAGHOSPaAHHbIUL mempal’op. Ilpsmoyzonvuviti mempas’dp. Meduanwvt u
bumeouanvl mempa’opa.

Jlocmpaueanue mempasopa 00 napaiienenuneod.

Paccrostnus mexay ¢urypamu B npoctpancTe. OOImINiA MEPHEHANKYISIP ABYX CKPEIIUBAIOIINUXCS MPSIMBIX.

Vel B mpocTtpaHcTBe. llepneHauKyIspHbIe IUIOCKOCTU. [lnowads opmoeonanvrou npoexyuu. llepnenouxynapHoe ceuenue npuzmwvl. [pexepanuvliii u
MHOo202panHblil yeon. Ceoticmea nIOCKUX yeno8 mMHo2ocpanno2o yena. Ceoticmea NAoCKUx U 08Y2PaHHbIX Y2108 mpexepanHozo yena. Teopemvl KOcumycos u
CUHYCO08 OJI51 MPex2panHo20 y2id.

Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuativuue nymu na nosepxnocmu MHO202PAHHUKA.

Teopema Diinepa. 1TpaBuiibHbIE MHOTOT'PAHHUKHU. /[80UiICMBEHHOCMb NPABUTLHBIX MHO202PAHHUKOS.

[Tpusma. ITapannenenunen. CpoiicTBa napamienenumnena. [IpsmoyronsHelil napamienenunes. HakioHHbIE TPU3MBI.

[Mupamuna. Buasl nupamui. DneMeHTsl NPaBUIbHON mupaMubl. [IupaMuapl ¢ paBHOHAKIOHEHHBIMH peOpaMu U IPaHSIMU, UX OCHOBHbIE CBOMCTBA.
[Tnomaau moBepxXHOCTEH MHOTOTPAHHUKOB.

Tena Bpalenus: TUWIMHIP, KOHYC, ap U cepa. Cedenus HWINHIPA, KOHYca U 1mapa. [llapoBoii cerMeHT, mapoBoi Clloi, mapoBoil ceKTOp (KOHYC).
YcedeHnHas mupaMu/ia ¥ yCEUEHHBIN KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceyeHus.

KacarenbHble npsiMble U II0CKOCTU. Brincanusie u onucanusie chepsl. Kacarowuecs cpepovl. Kombunayuu men 8paujeHus.

BexkTopsl 1 koopnHatel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA HAa YUCIIO. YTO0J MEXy BekTopaMu. CKaJasipHOE MPOU3BEICHUE.

VYpaBHenue miuockoctd. Popmyna pacCTOSHUSI MEXKIY TOUKaMu. YpaBHeHHE cepbl. Popmyna paccmosnus om mouku 00 niockocmu. Cnocobwvl 3a0anus
NPAMOLL YPAGHEHUAMLU.

Pewenue 3a0au u dokazamenvbcmeo meopem ¢ NOMOWbBIO 8eKMOPO8 U MEMOOOM KOOPOUHAM. DNeMeHMbl 2e0Mempuu MAcc.

[Tonsitue o6vema. OOBEeMbI MHOTOTPaHHUKOB. OObEMBI TeN BpalleHus. Axkcuomsl ob6vema. Bvisoo gopmyn obvemos npsamoyzonvHoco napanienenuneod,
npusmul U nupamuowvl. Popmyvl 01 Haxodxrcoenus 0dvema mempasopa. Teopemvt 06 OMHOULEHUAX 00BEMOS.



IIpunooicenus unmezpana K eelducieHuio oovemos u nogepxnocmeil men gpawjenus. Ilnowaos cpepuueckozo nosaca. Obvem waposozo cnos. Ilpumenenue
006veMo6 npu peutenuu 3a0ad.

[Tnomans chepsr.

Pazeepmra yununopa u konyca. Ilnomanp NOBEpXHOCTU LIMIMHIPA U KOHYCA.

KOM6I/IHaHI/II/I MHOT'OI'PAaHHUKOB U TCJI BpallICHUA.

[Tonobue B mpocTpancTe. OTHOMIEHNE 0OBEMOB U IUIONIA/ICH MOBEPXHOCTEN OJOOHBIX (QUTYP.

Leudicenus 6 npocmparncmee: napanienbHbili NEPeHoc, CUMMEMPUs OMHOCUMENLHO NIOCKOCU, YEHMPATbHAS CUMMEMPUSL, NOBOPON OMHOCUMENTLHO NPAMOI.
IIpeobpasosanue nodobus, comomemus. Pewenue 3adau na niockocmu ¢ UCNOIb308aHUEM CINEPEOMEMPULECKUX MEMOOO08.

BeposiTHOCTB U CTATHCTHKA, JTOTHKA, Teopusi rpadgoB 1 KOMOMHATOPHUKA

[ToBTOpenue. Mcnonp3oBanue TaOIMI] U IAarpamMm sl IPEICTaBICHHs JaHHBIX. Pelienne 3a1a4 Ha MPUMEHEHHE ONMCATEIbHBIX XapaKTePUCTHUK YHUCITOBBIX
Ha0OPOB: CpPeHUX, HAWOOJIBIIIETO ¥ HAWMEHBIIIETO0 3HAYCHHMS, pa3Maxa, JUCIEPCHH U CTaHAAPTHOTO OTKJIOHEHMs. BbIUMCIeHHE YacTOT M BEPOATHOCTEH
cOoOBITHN. BpIuncieHrne BEpOsITHOCTEM B OMBITaX C PaBHOBO3MOXXHBIMHU D3JIEMEHTApHBIMH HcXonaMu. M cmonp3oBaHne KOMOWHATOPHWKHW. Brramcienue
BEpOSITHOCTEN He3aBUCHUMBIX coObITHH. lcnonbp3oBanue (opMynbl CIIOXKEHHS BEpPOATHOCTEH, auarpaMm Oisepa, JepeBa BepoOSTHOCTEH, (OpMYyIibl
beprymn.

Beposamnocmnoe npocmpancmeo. Akcuomsl meopuu 8eposmHocmel.

VYcnoBHas BepoATHOCTB. [IpaBuiio ymHOkeHus BeposiTHOCTEW. Dopmynia nojHou BeposTHOCTH. Dopmyina baiieca.

JluckpeTHble ciydailHble BEIWYUHBI U pacnpenencHus. COBMECTHBIE pacrpesesieHus. PacnipeneneHne cyMMbl U MPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX
BEJIMUMH. MaTemaTu4yeckoe OKUIaHuE U JUCTIIEPCHS] CIIy4alHOM BEJIMYMHBI. MaTeMaTuiecKoe 0XKUJaHUE U JUCTIEPCHSI CYMMBI CIIy4alHbIX BEJIUYHH.
bunapHas cnyuaiiHas BenuuuHa, pacnpenenenne bepnymnu.l'eomerpuueckoe pacrnpeneneHue. bUHOMHMaNbHOE paclpelelieHue W €ro CBOMCTBA.
T'unepeeomempuueckoe pacnpeoenenueu e2o c80UCMaa.

HenpepoiBHbIE ciiydyaiinble BeTMYrHbL. [[TOTHOCTH BeposiTHOCTU. DYHKIMS pacnipenesneHusa. PaBHoMepHOe pacnpeiesieHue.

IlokazamenvHoe pacnpeoeneHnue, e2o napamempbi.

Pacnpeoenenue I[lyaccona u eco npumenenue. HopmansHoe pacnpenenenue. @ynkuus Jlammaca. [lapamerpsl HopmanbHOro pacnpeaeneHus. [lpumepst
ClIydaifHbIX BEJTMYHH, IOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (TIOIPELUIHOCTh U3MEPEHUH, POCT YelloBeKa). [lenmpanvhas npedenvHas meopema.

Hepasencmeo UYebwviwesa. Teopema Yebviwmesa u meopema Bepuynnu. 3axon b6onvuux uucen. Buvibopounsiii memoo usmeperus eeposimuocmeil. Ponw
3aKoHa 6oIbWUX YUCe] 8 HAYKe, npupode u obujecmae.

KoBapuamus aByx cnydaitHeix BenuuuH. [lonartue o xoadduumente koppensuuu. CoBMEeCTHbIE HAOMIONCHUS JIBYX CIYYalHBIX BEIUYUH. Buibopoumsiii
K03 puyuenm xoppenayuu. Jlunetinas pezpeccus.

Cmamucmuyeckas eunomeza. Cmamucmuxa Kpumepus u ee yposeHv 3navumocmu. I[Iposepxa npocmetiviux eunomes. ImMnupuieckue pacnpeoeieHus u ux
C853b ¢ meopemuyeckumu pacnpeoenenuimu. Panzosas koppenayus.

Ilocmpoenue coomeemcmeuii. Unvexmugnvle u clopvekmugHvle coomeemcmeus. buexyuu. /[uckpemuas nenpepvisnocmos. Ilpunyun [upuxie.

Koouposanue. J]souunas 3anuce.

OcHnognvle nonamus meopuu 2pagos. /lepesvs. /leouunoe oepego. Ceaznocms. Komnonenmor cesaznocmu. Ilymu na epage. Dineposvr u I amunrbmonogul
nymu.



3. TEMATUYECKOE INIAHUPOBAHME C YKA3AHUEM YACOB, OTBOJUMbBIX HA OCBOEHME KAXKJIONH TEMbI
Y4eOHBIi IJ1aH Ha U3YYEeHUE MATEMATHKU: aJIreOphl M HA9all MAaTEMAaTUYECKOTO aHaTN3a, TeOMETPUH Ha yriTyoJieHHOM ypoBHE B 10-11 Kiraccax OTBOIUT:

10 xitacc — 6 gacoB B Henenro/ 210 gacoB B rof;

11 kmacc — 6 yacoB B Henemo/ 204 yaca B TO/I.

Htoro 414 yyeOHBIX 4acoB.

Auredpa 10 kaace.

IloBTOpenue - 13 u

JleiicTBUTEIbHBIE Uncaa - 12 4

Harypanbshbie u nensie yucna. Pannonanehubie yncna. MppanroHanbHble yncia. MHOKECTBO JAEUCTBUTENBHBIX yuced. Moaylib JEHCTBUTEIBHOTO YHUCTA.
Meroa MmaTeMaTH4ECKON MHAYKIIUH.

Jeaumocth yuces -11 4.

[Tonsarue nenmumoctu JlenuTenp yncna, 9acTHOE OT JEICHUS, B3AMMHO MPOCTHIC YUCiIa, HAMOOJIBIIANA OOIIHIA IETUTENh, CBOMCTBA IETUMOCTH CYMMBI,
Pa3HOCTHU U MTPOU3BEICHUS

MHorowieHsbl. Ajliredpanyeckue ypapHenusi — 14 yacos

Cxema I'opuepa. Muorowien P(x) u ero kopenb. Teopema besy AnreOpanyeckue ypaBHeHUs. AlreOpanueckre ypaBHEHHUs N-HOUM crerneHd. JlenuMocThb
IBYWICHOB X + a™ Ha x + a. CuMMeTpruYecKre MHOTOWICHBI. DOPMYITBI COKPANIEHHOTO YMHOEHUS JIJIS CTapIIuX crerneHell. buaom HeroToHa

CreneHs ¢ 1eHCTBUTEIbHBIM NOKa3aTejaemM- 11 4.

HeiictBurenbHple uncia. beckoHeuHo yObIBaromias reoMeTpudeckas mporpeccus. ApudmeTudyeckuid KOpeHb HaTypalbHOW creneHd. CreneHb ¢
panroHanbHBIM Noka3arenaeM. CTeneHb ¢ JEHCTBUTEIbHBIM MOKA3aTEIEM.

Crenennast pynkuusi — 16 u.

Crenennas pynkuwms, e€ cBoiicTBa u rpaduk. Bzaumuo obparueie pynkmuu. Crnoxubie GyHKIMU. JIpoOHO-MHeliHas QyHKIMA. PaBHOCHIIbHBIE ypaBHEHUS.
PaBHOCHIIbHBIE HEepaBeHCTBA. MppanoHanbHble ypaBHEeHMs. MppannoHanbHble HEpaBEHCTBA.

IMoka3zarenbHas pyHkuus — 11 4.

[TokazarenpHas ¢ynkius, e€ cBoiictBa u rpaduk. IlokazarenbHbie ypaBHeHUs. [lokazarenbHble HepaBeHCTBa. CHCTEMBbl MOKa3aTeNbHBIX YpaBHEHUU U
HEPaBEHCTB.

Jlorapudmuyeckas pynxknus — 17 4.

Jlorapudmsl. Coiicta norapudmoB. Hatypansubie norapudmsl. Jlorapupmudeckas pynkuus, e€ cBoiicta u rpaduk. Jlorapudpmuueckue ypaBHEHHsl.
Jlorapudmuueckue HepaBeHCTBA.

Tpuronomerpnueckune GpopmyJs - 24 4.

Pannannas mepa yria. [ToBopoT Touku BOKpYr Hadana koopanHat. OnpeaeneHne CUHyca, KOCUHYCa M TaHT€Hca yrila. 3HaKu CUHYCca, KOCHUHYCa U TaHT €HCa.
3aBUCUMOCTb MEXK/y CHHYCOM, KOCUHYCOM U TAHT€HCOM OJJHOTO M TOrO e yria. TpuroHoMerpuieckue Toxaectsa. CUHyC, KOCUHYC M TaHT €HC YIJIOB

o U —0.

Tpuronomerpuyeckne ypasenusi— 21 4.



VYpaBHeHue cosx = a. YpaBHEHUE sinx = a. YpaBHeHUE 1gx = a TpUuroHoMeTpuyeckue ypaBHEHUs, CBOAIINECS K anredpandyeckuM. OQHOpOAHbBIE
ypaBHEHUS. METO/1bl 3aMEHBI HEU3BECTHOIO U PA3J0KEHUS HA MHOKUTENU. METO OLIEHKH JIEBOW U MPABOM 4ACTEN TPUTOHOMETPUYECKOTO YpaBHEHHS.
CucreMbl TPUTOHOMETPUYECKUX YpaBHEHUNU. TPUrOHOMETPUYECKUE HEPABEHCTBA

IloBTOpPEHHE - 7 4.

I'eomerpus 10 kiaace

Beenenne - 3 4.

[Ipenmer crepeomeTpuu. AKCHOMBI cTepeoMeTpun. HekoTopele ciecTBUs U3 aKCHOM.

IMapanjeJbHOCTH NPSAMBIX M IJIOCKOCTEH - 16 4.

B3anMHOe€ pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE. YTOJ MEXAY AByMs npsamMbiMu. [lapamnensHocTs mmockocteit. Terpasap u napaienenunes,.
IlepneHAUKYJISIPHOCTHL NPSAMBIX H ILJIOCKOCTEH - 17 4.

[IepnenukyisipHbIe MpsAMBIE B IpocTpaHcTBe. [lepnenaukyisap u HakIOHHbIE. Mexay npsiMOHN M INIOCKOCTBIO. JIByrpaHHbIi yroi. IleprneHankynspHocCTb
IJIOCKOCTEN.

MHororpaHHuku - 17 4.

[Tonarne mHororpannuka. [Ipusma. [lupamunaa. IlpaBuiibHbIE MHOTOTPaHHUKH.

IloBTOpenue - 17 4.

Aureopa 11 kaace

IToBTOpEHue - 4 4.

MHorouiensi - 11 4.

MHoOrouieHsl 0T OJHON NEPEMEHHON. MHOTOUJIEHBI OT HECKOJIBKUX IIEPEMEHHBIX. Y PaBHEHUS BBICIIUX CTEIICHEH.

Crenenn u kopHu. CTeneHHble PyHKUMHA - 24 4.

[loHATHE KOpHS N-H CTENEHW U3 JECUCTBUTENBHOrO yucia. OyHKIUU y = VX, UX cBOMHCTBa U rpaduku. CBoiicTBa KOpHS n-ii crenenu. [IpeoOpasoBanue
UppalMOHANIbHBIX BhIpakeHUU. [loHsATHE cTeneHu ¢ M00BIM pallMOHAIBHBIM MoKa3zareneM. CreneHHble (QYHKIMHM, UX CBOiicTBa W rpaduxu. M3BneyeHue
KOPHEH U3 KOMILJIEKCHBIX YHCE.

Ioka3zaTenbHas u Jorapupmuyeckasi pynkuum - 36 4.

[TokazarenpHas ¢ynkuusa, e€ cBoiictBa u rpaduk. [lokazarenvuble ypaBHeHUs. [lokasatenbHble HepaBeHcTBa. [lonsTue nmorapudma. Jlorapudmuyeckas
¢byukuus, e€ cBoictBa u rpaduk. CpoiictBa norapupmon. Jlorapupmuueckue ypaBHenus. Jlorapudmuueckue HepaBeHcTBa. JuddepenunpoBanue
MOKa3aTeabHOU U JIoTapupMUIeCKOn (YHKIIHIHA.

IlepBooOpa3nas u murerpaJ - 10 4.

[TepBooOpa3nas u HeonpeaenEHHbINA nHTErpal. OnpenenéHHbIN HHTErpall.

JJIeMeHThI TEOPUH BEPOSATHOCTEH M MaTeMATUYEeCKON CTATUCTHKH - 9 4.

BeposTtHocTs U reomerpus. HesaBucumblie MOBTOpPEHHUS HCHBITAaHUM C ABYMsS ucxogamu. CTaTHCTHYECKHE METONbl 00paboTku uHpopmaiuu. ['ayccoBa
KpuBas. 3aKOH OOJBIINX YHUCE.

YpaBHeHusi 1 HepaBeHcTBa. CHCTEeMBbI ypPaBHeHHH M HepaBeHCTB - 31 4.

PaBHOCHIBHOCTE YpaBHEeHHA. OO0IIME METO/IBI pEIICHUs] ypaBHEHH. PABHOCHIBHOCTS HEPAaBEHCTB.  YpaBHEHHS] M HEPaBEHCTBA C  MOJYISMHU.
UppanmonanbHble ypaBHEHHUs] U HepaBeHCTBA. Jloka3aTenbCTBO HEPaBEHCTB. YPaBHEHMS M HEPABEHCTBA C JIByMsl NepeMeHHbIMU. CUCTEMBbl ypaBHEHUH.
3ajauu ¢ mapameTpamH.




IloBTOpenue - 11 4.

I'eomerpus — 11 kaacc

BekTopsl B npocTpancTBe - 7 4.

[TonsTe Bexkropa B mpocTpaHcTBe. PaBeHcTBO BeKTOpOB. Cll0KEHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. KoMIiiaHapHble BEKTOPBI.
[IpaBuno napamienenunena. Paznoxenue napaienenunesaa o TpeM HEKOMILIAHAPHBIM BEKTOpaM.

Metoa KoopaMHAT B IpOCTPaHcTBe - 15 4.

Koopaunatsl Touku U KoopauHaThl BekTopa. [IpsiMoyrosibHas cucrema KoopauHaT B npoctpaHcTBe. KoopanHatel Bekropa. CBsA3b MEX1y KOOPAUHATOPaMU
BEKTOPOB M KoopauHaTopamu Todek. lIpocteiinme 3amaunm B koopauHaTax. Bompocsl u 3amaun. CkalsspHOE NPOU3BEACHHE BEKTOPOB. YTOJ MEXIY
BekTopamu. CkanisipHO€ MPOU3BEJECHHE BEKTOPOB. BbluncieHue yrioB Mexay HNpsIMbIMU M IUIOCKOCTSAMH. 3anaud. JBwkenus. LlenTpanbHasi cummerpusi.
OceBas cummeTpusd. 3epkaibHas cuMMeTpus. [lapanienbHblil mepeHoc.

uaunap, konyc u mwap - 17 4.

Huwmnap. [Toustue nmunuuapa. [nomane noBepxuoctn nmwimHApa. 3agaur. Konyc. [lonstue konyca. ILnonaas moBepXHOCTH KOHYCA. Y CEYEHHBI KOHYC.
3amaun. Cdepa. Chepa u map. YpaBHenue chepol. Bzanmuaoe pacronoxenue cdepbl u miockoctu. KacarenbHas miaockocTs k cdepe. [lnomans chepsr.
3anaun. Pa3Hble 3a1aun Ha MHOTOTPAHHUKH, HMJIMHJP, KOHYC U 11ap.

O0bembl Tea - 22 4.

O6bem mpsiMoyroJibHOTO Napayienenunena. [lorstue odovema. O6beM MPSAMOYroIBHOTO Mapasuienenumnena. 3agadn. O0beM IpsIMO IPU3MBI U IHJIMHIPA.
O6bem npsimoit mpu3mbl. O0beM IuHHAPaA. Borrpock! u 3agaun. O0beM HAKIIOHHOW MPU3MBI, TUPAMHUIbl 1 KOHYCA.

Brruucnenue o065eMOB TeJ C TOMOIIBIO OTpeesieHHOro naTerpaia. O0beM HakIIOHHOW npu3Mbl. O0beM nupamuabl. O0beM KoHyca. 3amaun. O0beM mIapa u
wioaas chepsl. O6beM mapa, 00beM IAPOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIapoBoro cexkropa. Ilmomans cheprl. Pa3Hble 3aqaun Ha MHOTOTp aHHUKH,
UWIMHJP, KOHYC U 1Iap. 3aJjaud NOBBIIICHHON TPYAHOCTH.

IToBTOpEHUeE - 74.
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