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PabGouass mnporpamma yueO6Horo mnpeamera OVIL.04Y. MATEMATUKA
pa3paboTaHa Ha OCHOBE TPeOOBaHUM:

denepanbHOrO  TOCYAapCTBEHHOr0  00pa3oBaTEeNIbHOTO  CTaHAapTa
cpenHero oOiiero oOpa3oBaHMs, YTBEPKIEHHOTO MpUKazoM MHUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413 (nanee
— @I'0C COO0),

(denepanbHOrO0 TOCYJAapCTBEHHOTO 00pa30BaTENbHOIO CTAHAAPTa CPEJHETO
po¢heCCUOHAIBHOTO o0pa3oBaHUs 1o CIEIUAIBHOCTH 09.02.07
NudopmanuoHHbIle CHCTEeMbI H NPOrpaMMHMPOBaHHE, YTBEPKIECHHOI'O
npuka3oM MunuctepcTBa npocsenieHus: Poccuiickoit @eaepaunn ot 9 nexadps
2016 r. N 1547 (nanee — ®I'OC CIIO

Ha OCHOBaHMUHU NOJIOKeHU DenepaibHON 00pa3zoBaTENbHOM MPOrpaMMBI
cpenHero oOmiero oOpa3oBaHMs, YTBEP)KIEHHOM mpukazoM MUHHCTEpPCTBA
npocsenieHust Poccuiickot @enepannu ot 18.05.2023 r Ne 371, Ha ocHOBaHUU
Paboueii mporpaMMbl BOCIIUTAHMS, C YYETOM MOJIY4aeMOU CHEMAIBHOCTH.

Opranuzanus-pazpadotunk: KOI'TIOAY «CaBajibCKUil MOJUTEXHUKYM
Pa3pabotuuk: JI.B. )KenoHnkuHa - mpenoaBaresb
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEIN ITPOI'PAMMBI

YYEBHOI'O IIPEJMETA
OVYIIL. 04 Y MaTtemMaTHka

1.1. O6s1acTs npuMeHeHus1 padovyeil MporpaMmMsl y4eOHOro npeamMera

Pabouas nporpamma yue6Horo npeamera OYIL 04Y. MATEMATHUKA
SBJIIETCS] YaCThIO 00I11€00Pa30BaTEIBHOTO IIUKIIA 00pa30BaTEIbHON MPOTPAMMBI
cpenHero mnpodeccuoHalbHOTO 00pa3oBaHUSI — MPOTPaMMbl  TOJATOTOBKHU
CHEIUATNCTOB CPEIHETO 3BEHA o CHEUaIbHOCTU CpEeIIHETo
npodeccuonansaoro obpazoanus 09.02.07 MudbopmarimoHHbIE CHUCTEMBI U
porpaMMUpPOBaHUE

1.2. MecTo y4eOHOTr0 nmpeaMeTa B CTPYKType 00pa30BaTe/IbHOI MPOrpaMMbl

[uxn O611e00pa3oBaTEIbHbBIN
[Tpodunn TexHoorM4ecKuii
[IpeameTHas o0nacTh Marematuka u HHpOpMaTruKa
YpoBeHb W3YUYCHHUS y4eOHOT( yriIyOJIeHHbBIN

npeaMeTa

V 00s3aTenbHbI  yueOHBI mpeaMeT  [IIOMONHUTENbHBIH — y4eOHbIH
peaMET

Peanuzanus cogepkanus yueOHOro npeaMeTa MpeanoaaraeT CooIoaeHue
MIPUHITUIIA TPEEMCTBEHHOCTH 110 OTHOIIEHHUIO K cojepkaHuio kypca OVII 04Y.
MATEMATHKA Ha CTyleHH OCHOBHOTO OOIIEro 00pa3oBaHMs.

B 1o xe Bpemsi yueOHbI npeamer OVIL 04Y. MATEMATHUKA nns
podheCCHOHAIBHBIX 00pa3oBaTeIbHBIX OpraHu3aIun oOJazaer
CaMOCTOSATENbHOCTBIO U LETBHOCTHIO.

Pabouas nporpamma yue6Horo npeamera OYIL 04Y. MATEMATHUKA
MMEET MEXKITPEAMETHBIE CBSI3U ¢ 00111€00pa30BaTeIbHBIMU YU€OHBIMU
npeametamu @usuka, Mupopmaruka, Xumus 1 npodeccHOHaTbHBIMU
OUCUUIUIMHAMU TexHuYecKass MeXaHUKa, DJIEKTPOTEXHUKA U JIEKTPOHUKA,
Nuxenepnas rpaduka.

N3yuenne yuebnoro mnpemvera OVII 04Y. MATEMATHKA
3aBepIaeTcs MPOMEKYTOUHOM arrecranueid B (opme 5K3aMeHa B paMKax
ocBoenus [IITCC3 na 6a3e 0cHOBHOTO 00111eTr0 00pa3oBaHus.




1.3 O0bém yueOHOTo mpeaMeTa U BUIbI Y4eOHOI 1eATeJTbHOCTH

O0BeM yacoB

U3 HUX
npogeccuoHaIBHO-
By yueOHOM nesTenbHOCTH BCero HAaIPABJIEHHOE
cofiep kaHue
(npukagHON
MOJ1yJIb)
O0bem 00pa3oBaTeIbHOI MPOrpaMMbl y4eOHOT 0 336
npeamera (Bcero),
B TOM YHCIIC
O0beM padoThl 00YYAKIIUXCH BO B3aHUMOAEHCTBHH C 330
npenojaBaresieM Mo BUAAM Y4eOHbIX 3aHATHI:
Aneebpa u Hauanra Mamemamu4ecKkoco aHaIu3d. 164
Teomempus 124
Beposmnocms u cmamucmuxa 42
YPOKH
MPAKTUYECKHUE 3aHATHS 50
Aneebpa u Havana Mamemamuyecko2o aHaIu3d. 24 16
T'eomempus 18 4
Bepoamnocms u cmamucmuka 8 4
nabopaTopHEIC 3aHATHS
KOHCYJIbTal[u1 2
JIEKIIAN
CEMHUHAPBI
CamocrosiTe/ibHasi padoTa o0yuaroumerocsi®: 4
IIpomeskyTouHasi aTTecTanus B popme 4
9K3aMeHa




2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O
HPEAMETA
2.1 JInyHOCTHBIE pe3yabTaThl, onpeaegeHasie ®I'OC COO

['paxxmanckoe BocniuTaHue JIPra.1
[TarproTryeckoe BOCIUTaHUE JIPB.9
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE JIPanB.13
DCTETUYECKOE BOCIIUTAHUE JIP3B.16
TpynoBoe BOCIIUTaHKE JIPTB.24, JIPTB.26
IleHHOCTH HAYYHOrO MO3HAHUS JIPun.34
['paxx1anckoe BociuTaHue JIPrB.1
[TarproTryeckoe BOCIUTaHUE JIPB.9

2.2 MeTanpeaMeTHbIe Pe3yJIbTATHI

2.2.1 OBnaseHre yHUBEpCAIbHBIMA YYEOHBIMU [TO3HABATEIbHBIMU JEHCTBUSAMH:

a) 6a30BbI€ JJIOTHUYECKHUE ACHCTBHS

MI, M2, M3, M4, M5, M6

0) 0a30BbIC HCCIIEIOBATEIIbCKUE
JIEUCTBUS

M7, M8, M9, M10, M11, M12,
M13,M14, M15, M16, M17, M18,
M19, M20

B) paboTa ¢ uHpopmalmei

M21, M22, M23, M24, M25

2.2.2 OBnaieHue YHUBEPCAIBHBIMI KOMMYHUKATUBHBIMH JICHCTBUSMU:

a) oO1IeHHE

M26, M27, M28, M29, M30

0) coBMeCTHasl 1€ TeIbHOCTD

M31, M32, M33, M34, M35,
M36, M37

2.2.3 OBnaJicHHE YHUBEPCATBHBIMU PETYISATUBHBIMU JEHCTBUSAMU:

a) caMOOpraHHu3aIys

M38, M39, M40, M41, M42,
M43, M44

0) CaMOKOHTPOJIb

M45, M46, M47, M48

B) SMOITMOHAJIbHBIN HHTEIIJICKT

M49, M50, M51, M52, M53

T') IPUHSATHE Ce0s U IPYTUX JIIOICH

M56

2.3 [IpenMeTHBIE pe3yabTaThl (YIIy0JIeHHbI YPOBEHbD):

- Kypc «Aﬂzeﬂpau Hauaia namemamuidecKkoz2o anaiuza».

Yuciaa v BLIYUCJICHUA:

[11 cBoOoagHO oOmEpHUpPOBATH

IIOHATHUAMMU.

paiuoOHAJIbHOC  YHCIIO,

OecKOHEeYHasl mepuoanyeckas ApoOb, MPOIEHThI, HUPPALMOHATIBLHOE YHCIIO,

MHOXKECTBA padrOHAJIBbHBIX u

JICUCTBUTEIBLHOIO YMCIIA;

JIEUCTBUTEIIBHBIX

YHUCCII, MOJYJIb

[12 npumeHsTh ApOOH U MPOLEHTHI JJIsl PEeIICHUs MPUKIAIHBIX 3a/1a4 U3

PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

[13 mpumeHsTh NPUOMKEHHBIE BBIYUCICHHS, TpaBUIa OKPYIJICHHS,

IIPUKUJKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;




[14 cBOOOAHO OmMEepHpOBaATH MOHSITHEM: CTEMEHb C LIEJBIM MOKAa3aTeNIeM,
UCIIOJIb30BaTh MOJXOIANIYI0 (QOpMYy 3alMcH JIEHCTBUTEIBHBIX YHMCEN IS
peILIeHUs MPAKTUYECKUX 3aa4U MTPEACTABIICHHS JaHHBIX;

[15 cBoOOAHO oOmepUpoBaTh TMOHATHEM: apUDMETHUECKUI KOpPEHb
HaTypaJbHOU CTEIICHH;

[16 cBOOOAHO oOmepupoBaTh MOHITHEM: CTENEHb C pPalMOHAIbHBIM
noKasaTejieM; CBOOOJHO ONEpUpPOBaTH TMOHATUSAMH: Jorapudm yucia,
JIECSITUYHBIC U HATYpaJIbHbBIE JIOTapU(PMBL;

I17 cBOGOIHO ONEpUPOBAThH IMOHATUSIMH: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHT€HCYMCIIOBOIO apTyMEHTa;
18 onepupoBath MIOHATUSAMMU: ApKCHUHYC,
ApKKOCUHYC H apKTaHI€HC YHUCIIOBOTO
apryMeHTA.

[19 cBOOOMHO OmepupoBaTh MOHATUSMU: HATypadbHOE W II€JI0€ YHCIIO,
MHOKECTBAHATYPAJBHBIX M IEJIBIX YHUCEN, HCTIOIb30BaTh MPU3HAKU JETUMOCTH
nensix uucen, HOJ m HOK wHaTypanpHBIX uMcen s penieHus 3ajad,
MPUMEHSTH anroput™ EBkinaa;

[110 cBoOOAHO OTMIEPUPOBATH MOHATUEM OCTaTKa MO0 MOJYJIIO, 3aIUCHIBATh
HATypaJbHbICUYKCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS,;

[111 cBoOoOAHO oOmEepUpOBaTH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U
MHOXECTBO KOMITJICKCHBIX YHCEN, MPEICTaBIATh KOMILICKCHBIE YHCIa B
anredpanyecKkon u TPUTOHOMETPHUUECKOMN dbopme, BBITIOJIHATD
apu(pMETHYECKe Omepalruyl C HUMH W H300pakaTb Ha KOOPIWHATHOM
MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

[11 cBoGomHO oOmEepupoBaTh TMOHATHUSAMH: TOXICCTBO, YpPaBHECHHE,
HEPAaBEHCTBO,  PAaBHOCHWJIbHBIC  ypaBHEHHUS MW  YPaBHCHHS-CIICIACTBUA,
PaBHOCHJIBHBIC HEPABCHCTBA,

[12 mpuMeHSTh pa3IMYHBIC METOJIBI PEIICHUS PAMOHANBHBIX B APOOHO-
paIMOHAIBHBIX YPAaBHCHHM, MPUMEHSATh METOJI WHTEPBAJIOB [JISl PEIICHUS
HEPaBEHCTB;

[13 cBOOOAHO oOIEpUPOBATH MMOHATHSMH: MHOTOYICH OT OJIHOM
MIEPEMEHHOW, MHOTOYJIEH C IEIbIMH KO3 (GUIIMEHTaMH, KOPHA MHOTOYJICHA,
MIPUMEHSTH JICJICHHEe MHOTOWICHAa Ha MHOTOYJICH C OCTaTKOM, TeopeMy besy u
Teopemy Buera s pemenus 3aag;

[14 cBoOOAHO OmMepUpOBaTH MOHITHAMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpHIla, OMPEACITUTEh MATPUIBI 2 X 2 W €ro TeOMETPHUYECKUH CMBICT,
WCITOJI30BaTh CBOWCTBA OMNpeAeiuTeNis 2 X 2 JuIsl  BBIYHCICHUS €ro



3HAQYECHUS, NPUMEHATH OIPEACIUTENN JUI1 PELICHUS CUCTEMbI JIMHEWHBIX
YPaBHEHUM, MOJEIUPOBATh peajbHbIE CUTyallud C TIOMOLIBIO CHCTEMBI
JMHENHBIX YPAaBHEHUM, MCCIEN0BATh IIOCTPOCHHBIE MOJENH C ITOMOILBIO
MaTpHI] U OIIPENEINTENECH, HHTEPIIPETUPOBATD ITOJYYCHHBIN PE3yNbTaT;

[15 ucmonp30BaTh CBOMCTBA ACHCTBHII C KOPHSMHU IJsl MPEoOpa3OBaHUS
BBIPAKEHU;

[16 BBINOJHATH npeoOpazoBaHus YU CIIOBBIX BBIPAKECHUH,
COJIepKalllUX CTENEHH C PallMOHAIBHBIM [TOKA3aTENEM;

[17 wucnomp3oBaTh cCBOMCTBa JorapudmoB i TpeoOpa3oBaHUs
Jorapu(pmMHUECKUX BbIPAXKEHUN;

I18 CBOOOJIHO ~ ONEpUPOBATh  IOHATUSAMU: UPpALMOHAJIBHEIE,
MOKa3aTelIbHble W JOrapu(pMUUYECKUE YPaBHEHUS, HAXOJUTh UX PEIICHUS C
IIOMOILBIO PABHOCHJIBHBIX MIEPEX00B WIIH OCYIIECTBIISAS IPOBEPKY KOPHEW;

[I9 mnpuMeHATb OCHOBHBIE TPUTOHOMETpPUYECKHE (OPMYNIbl IS
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUM;

[110  cBoOomHO  omepupoBaTh  MOHATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHUE, MPUMEHATh HEOOXOAUMBbIE (POPMYJIBI I PEIICHHS OCHOBHBIX
TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

[111 MoxenupoBaTh peajibHbIE CUTYallMH Ha SI3bIKE aJIreOpbl, COCTABIIATH
BBIPKEHHUSI, YPAaBHEHHUS, HEPABEHCTBA [0 YCJIOBUIO 3aJadyd, HCCIEAOBAThH
MOCTPOEHHBIE MOJENH C UCIIOJIH30BAHUEM alllapaTa anreopsl.

[112  cBoOogHO  OmEpUPOBATH  TOHITHSAMHU:  HUPpPAIMOHAIBHEIE,
NoKa3aTelbHbIe U JIOrapu(MUYECKUE HEPABEHCTBA, HAXOJUTh UX PEIICHUs C
MIOMOILBIO PABHOCUJIBHBIX MTEPEXO/I0B;

[113 ocymiecTBAsATE OTOOP KOpPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

[114  cBoOOmHO  omepUpoOBaTH  TOHITHEM  TPUTOHOMETPUYECKOE
HEPABEHCTBO, MPUMEHSTh HEOOXOAUMBbIE (POPMYJIBI JJIsl PEIICHUST OCHOBHBIX
TUTIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

[115 cBoOOmHO omepupoBaTh MOHATUSIMHU: CHUCTEMa U COBOKYITHOCTH
YpaBHEHHI U HEPABEHCTB, PABHOCHWJIbHBIC CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS,
HaXxOJWTh  PEIICHUSI CUCTEMbl W  COBOKYIHOCTEM  palUOHAIbHBIX,
UPpAlMOHATBHBIX, TIOKA3aTENbHBIX M JIOTapU(MUUYECKHX YpaBHEHUH U
HEPABEHCTB;

[116 pemare palMoHaNIbHBIE, HWppAlMOHAIbHBIE, [OKAa3aTeJbHbIE,
Jorapu@MuUyYecKue U TPUTOHOMETPUYECKHE YpaBHEHUSI W HEPaBEHCTRBA,
coJiepKallie MOAYyJU U MapaMeTphl;

[117 npumeHATh Tpaduueckue METOAbl JIA PEIICHHs YpaBHEHUH W



HEPABEHCTB, a TAKXKE3aa4 C l1apaMeTpaMy;

IT18 MonennpoBaTh peanbHbIE CUTYallMM Ha S3bIKE alnreOpbl, COCTABIIATH
BBIPAXXEHUs, YPAaBHEHUSA, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 3aJayH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJENIN C HCIIOJIb30BAHMEM armapara ajireOpsl,
WHTEPIIPETUPOBATH MOJyYEHHBIN PE3YNbTAT.

DYyHKUMH U TPAPUKH:

[Tl cBoOomHO omepupoBaTh MOHATUAMHU: (YHKIIHS, CIHOCOOBI 3aJaHus
GbyHKIIMM, B3aUMHO OOpaTHbIC (PYHKIMHM, KOMMO3ULUA (GYHKIUH, Tpaduk
(GYHKIIMH, BHITIOTHSATH dJIEMEHTapHbIC IPeoO0pa3oBaHusl TPaPUKOB PYHKIIHIA;

I12 cBOOOOHO oOmepupoBaTh MOHATHSAMH: OOJACTh ONpEAENCHUs U
MHOKECTBO ~ 3HAUEHMW  (QYHKIUM, HYIM  (QYHKIUHM,  T[POMEXKYTKH
3HAKOTIOCTOSIHCTBA;

I13 cBOOOHO omepupoBaTh  MOHATHSAMHU: UYETHBIE M HEUETHBIC
(byHKIMY, TEpUOJUYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
MaKCHUMyMbl U MUHUMYMbI (PYHKLIMM, HauOOJIblIIee W HaWMEHbIIee 3HAUYCHUE
(GYHKIINHM HA TPOMEXKYTKE;

IH CBOOOZHO ONEpUpOBaTh IOHATUSMU: CTENEHHas (QYHKLIUS C
HaTypaJIbHBIM H 1ENbIM [OKa3zaTeiaeM, rpaduk CTemeHHON QYHKIUU C
HaTypaJIbHbIM M II€JIbIM TIOKa3aTeseM, Ipauk KOpHS N-OM CTENEHU Kak
byHKIIMM 00paTHOM CTENEHU C HATYpaIbHBIM IMOKa3aTeJIeM;

[15 omepupoBaTh TOHATUSMU: JIMHEWHas, KBajgpaTH4Has W APOOHO-
JUHEWHas (YHKINU, BHITIOIHATH JIE€MEHTApHOE HCCIEAOBaHNE M MOCTPOCHUE
UX rpauKoB;

[16 cBOOOAHOOTIEPUPOBATh TMOHATUSIMU: TOKa3aTelbHAsT W

jgorapupmuyeckass (QyHKIUMU, UX CBOMCTBA U  Tpadukw,
UCMOJb30BaTh WX Tpaduku Uil peUIeHUs  ypaBHEHMH; CBOOOAHO

ONEpPUPOBATh  MOHATHSAMH:  TPUTOHOMETpPHYECKAs

OKpPY>KHOCTb,OIIpEIETICHUE  TPUTOHOMETPUUECKUX  (YHKIIHIA
YHUCJIOBOTI'O apryMEHTA;

[17 ucnonb3oBaTh rpaduku (GyHKUMA A1 MCCIEIOBAaHUS NPOLECCOB U
3aBHCHUMOCTEH TIpU pEIIeHWH 3aJad W3 JAPYTuX Y4YEOHBIX MPEAMETOB U
peaNbHOM JKU3HH, BEIpaXKaTh GOpMyJIaMU 3aBUCUMOCTH MEKIy BETMUYNHAMM;

[18 crtpouth rpaduku KOMIOZWIHMH (GYHKIMA C  TOMOIIBIO
3JIEMEHTAPHOI'0 UCCIICJIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

[19 crpouth reomerpuyeckre oOpa3bl YpaBHEHHM W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

I110 CBOOOJTHO OTIEPUPOBATH MIOHATHUSIMU: rpaduku
TPUTOHOMETPUUYECKUX (QYHKIUH; IPUMEHITh PYHKIIUH JIJISI MOJICTTUPOBAHUS U



HCCIICOBAHUA pCaIbHBIX IIPOLCCCOB.

Hayasa MaTeMaTH4eCKOIro aHAJIN3a:

[TlcBoGomHOo  omepupoBaTh  MOHATUSAMHU:  apuPMETHUECKas |
reoMeTpudeckas Imporpeccusi, OecKOHE4YHO yObIBaromias reoMeTpudecKast
porpeccusi, TMHEWHBIN U SKCIIOHEHIIMAIBHBIM POCT, (OpMyNa  CIOXKHBIX
IIPOLICHTOB, HMMETh IIPECTABICHUEO KOHCTAHTE;

[I2 wucnosnb30BaTh NPOTPECCHHM JUIsl PELICHUS peajbHbIX 3aJad
MIPUKIIATHOTO XapaKTepa,

[13 cBOOOIHO OmnEepUpOBaTh MOHATHAMU: MOCIEAOBATEILHOCTh, CIIOCOOBI
3a1aHUS NOCJIEN0BATENBHOCTEH, MOHOTOHHBIE U OTpaHUYCHHBIC
MOCJIEA0BATEIbHOCTH, IOHUMaTh OCHOBBI 3apOXKICHUS MAaTeMaTUYECKOTO
aHaJIM3a Kak aHalin3a 0ECKOHEYHO MaJIbIX;

[14 cB0OOAHO OMEpPUPOBATH MOHATUSAMH: HEMPEPHIBHBIE (PYHKIIUU, TOUKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTH rpaduka QyHKINY;

[15 cBoGomHO omepupoBaTh MOHATHEM: (GYHKIHS, HENpepbIBHAS Ha
OTpEe3Ke, MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (YYHKIUHN ISl pEIICHUS 3a/1a4;

[16 cB0OOHO OnEepupOBaTh MOHIATHAMU: TIEpBas U BTOpasi MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky GyHKINHY,

[17 BBIUKUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BENCHUS, YaCTHOIO U
KOMITO3UIIMH JIBYX (DYHKIIUN, 3HATH MPOU3BOIHBIC dJIEMEHTAPHBIX (YHKIINIA;

[18 ucnosb30BaTh F€OMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM
JUTSL peleHus3aaay.

[19 wucnonp30BaTh NPOUZBOAHYIO JJIS HCCIEAOBaHHMS (DYHKIIMM Ha
MOHOTOHHOCTb U SKCTPEMYMBI;

[110 HaxoguTh HauOoJbIIEE ¥ HAWUMEHBINEe 3HAYCHUS (YHKIUU
HETMPEPBIBHOM HA OTPE3KE;

I111 wmcmonb3oBaTh MIPOU3BOIHYIO Jilig: HaXO0XICHUA
HAWJTY4IIIeTo pelieHus B MPUKIAIHBIX, B TOM YHCIE COIHMAIbHO-
DKOHOMHMYECKHMX, 3a7aydax, 1 OIpPENENECHUs CKOPOCTH U YCKOPEHHS
mpoiiecca, 3aIaHHOT0 (HOPMYJION WK TpaduKoMm;

[112 CBOOOTHO ONEPUPOBATH MOHATHUSIMU: nepBooOpaszHasi,
onpeIeIEHHBIA UHTETPajl, HAXOIUTh MEPBOOOPA3HBIC dJIEMEHTAPHBIX (QYHKIIUN
Y BBIYUCIATH UHTETpat o popmyneHsrorona—JleliOnuna;

[113 HaxoauTh MIOMIAAM IUIOCKMX (GUTYp U OOBEMBI TEld C MOMOIIbIO
WHTErpana;

[114 wmeTs mnpeacTaBICHUE O MAaTEMATHYECKOM MOJICIMPOBAHUM Ha
npumepe coctapiieHus: qudpepeHurnanbHbIX YpaBHEHUM;

[115 pemare mnpukIaaHbIE 3aJadyd, B TOM 4YHCIE COLMAIBHO-



9KOHOMHYCCKOI'O H (bHSI/I‘IeCKOFO XapakTepa, CpcACTBAMU MATCMATHYCCKOTIO
aHaJIn3a.

MHoKecTBa M JIOTHKA:

[11 cBOOOMHO oOlEepUpOBaTh MOHSATHUSIMH: MHOXKECTBO, OIEpallud Ha
MHO>KECTBaMH; HCHOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIM ammapar s
ONMCAHUSI PEATBHBIX MPOLIECCOB U SIBIICHUM, NPU PEIICHUU 3aJ1a4 U3 APYTHUX
y4€OHBIX TPEAMETOB;

[12 cBoOOMHO omepupoBaTh TMOHATUSAMH: OIpeeTIeHue, Teopema,
ypaBHEHHE- CIEJICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTa, I0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPABHECHUSI U HEPABEHCTBA.

- kypc«l eomempusy:
[11 cBOOOMHO OMEPUPOBATH OCHOBHBIMH MOHSTHUSIMH CTEPEOMETPHUH TPHU
pelieHnn3aaay u MpoBeJCHUU MaTEMAaTUUECKUX PACCYKICHUIM;

[12 npuMeHsTh AKCUOMBI CTEpEOMETPUU U CIIEACTBUA
u3 HHX pu pemeHnn FEOMETPUIECKUX
3az1ady;

[13 knaccupuurpoBaTh B3aMMHOE  PACIIOJIOKEHUE TMPSAMBIX B
MPOCTPAHCTBE, IJIOCKOCTENM B MPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE;

[14 cBOOOAHO oOmepupoBaTh TMOHSTUSIMU, CBSI3AHHBIMM C YIJIAMU B
MPOCTPAHCTBE: MEXKIY TMPSAMBIMA B TPOCTPAHCTBE, MEXKIYy TMPSIMOA U
IJIOCKOCTBIO;

[15 cBoGOHO OTIEpUPOBATH MOHITUSIMU, CBI3aHHBIMA C MHOTOTPaHHUKAMU;

[16 cBOOOAHO pacrio3HaBaTh OCHOBHBIE BUJBI MHOTOTPAHHHUKOB (TIPU3Ma,
nupamMuaa, IpSIMOYTOJIBHBIN Mapajienenume, Kyo);

[17 xnaccuduuMpoBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUS IS
KJ1accuuKaIuu;

[18 cBoOOAHO oOmepupoBaTh TMMOHATUSIMH, CBS3aHHBIMH C CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

[19 BBHIMONHATH MapajiebHOE, I[EHTPAJbHOE U  OPTOrOHAJIBHOE
MIPOCKTUPOBAHNE (PUTYP HA TIJIOCKOCTH, BBITIONHITH M300paxkeHus: Guryp Ha
IJIOCKOCTH;

[110 cTpoutrh cedYeHUsT MHOTOIPAHHUKOB Ppa3JIUYHBIMH METOIaMHU,
BBITIOJTHATH (BRIHOCHBIC) IUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHUZY;

[111 BBUMCIATH MUIOLIAAXM MOBEPXHOCTEN MHOTOTPAaHHUKOB (IpHU3Ma,
nupamMuza),reOMETPUIECKUX TeJ ¢ TPUMEHEeHneM (PopMyIr;

[112 cBOOOAHO OnEepupoBaTh MOHSATUSMH: CHUMMETPHUS B TMPOCTPAHCTBE,



LEHTP, OChb M IUIOCKOCTh CUMMETPHUH, LEHTP, OChb U IUIOCKOCTh CHUMMETPUU
uryper;

[113 cBOOOIHO omepHUpoBaTh NOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpPam
Y KOOpJIMHATaM B IIPOCTPAHCTBE;

[T14BBIIOTHATE NEHCTBUS HAJl BEKTOPAMU;

[115 pemars 3agaum HA AOKA3aTEIbCTBO MAaTEMATUYECKMX OTHOILICHUN U
HAXOXKJIEHUE T€OMETPUYECKUX BEIUYHMH, NPUMEHSS H3BECTHBIE METOIbI IpPH
pElICHMH MAaTEeMAaTUYECKHX 33/7a4 IOBBIIIEHHOTO H BBICOKOTO YpPOBHS
CIIOHOCTH;

[116 npuMeHsTh NPOCTEHIIME MPOrPAMMHBIE CPEACTBA U SJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

[117 n3Bnekars, npeoOpa3oBbIBAThH 51 WHTEPIPETUPOBATH
uHpopmMamuoo o MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX ¢durypax,
IIPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX;

[118 mpuMEHATHP NOJNyYEHHBIE 3HAHWA HA MPAKTUKE: CPAaBHUBATH U
aHAJIM3UPOBATh pEAJbHBIC CUTYyallud, NPUMEHATH HW3YYCHHBIC IOHATUSA B
Ipoliecce MOMCKA PELIEHUsT MaTeMaTH4YeCKH CPOPMYIUPOBAHHON MPOOIIEMBI,
MOJEJIMPOBATh pPEAIBHBIC CUTYallMM Ha S3bIKE TE€OMETPUH, HCCIEA0BATh
IIOCTPOCHHBIE MOJIEININ C UCIIOJIB30BAHUEM I'€OMETPUYECKUX IIOHATUN U TEOPEM,
amnmapara ajare0pbl, peiaTh IPaKTUYECKUE 3a/1a4M,CBSI3aHHbIE C HAX0XK/IEHUEM
r€OMETPUYECKHUX BEJINYNH;

IT 19 umers mpencraBiieHuss 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU
KaK COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

I120 cB0OOAHO ONIEpUpPOBAThH MOHATHAMU, CBA3aHHBIMU C [IMJIMHAPUYECKOM,
KOHUYECKONHU c(hepruiuecKoit TOBEPXHOCTIMHU, OOBACHITH CIIOCOOBI TTOTYYSHUS;

[121 onepupoBaTh TOHATUSIMHM, CBSA3aHHBIMM C TEJIaMH BpAICHUSA:
LHUIMHIPOM, KOHYCOM,C(hepoil U 1mapom;

[122 pacnio3HaBaTh Teja BpalleHHs (LHJIMHApP, KOHYC, chepa W map) u
OO0BSACHATHCIIOCOOBI MOTYYEHUS TE BPAILLECHUS;

[123 xnaccuduipoBaTh B3aUMHOE PACIOoKeHUE chephl U IIIOCKOCTH;

[124 BBUKCIATH BEIUYUHBI DJEMEHTOB MHOTOIPAHHUKOB H  TEJ
BpalleHusi, 00bEMbI M TUIOLIAAM TOBEPXHOCTE MHOTOTPAHHUKOB M Tel
BpalleHUsl, T€OMETPUYECKUX TEJIC MPUMEHEHHEM (HhOpMYJ;

[125 cBOOOMHO OmMEepUpOBaTh MOHATHUSIMH, CBSI3aHHBIMU C KOMOWHAIMSIMU
TeJ BpallleHWs U MHOTOTPAHHUKOB: MHOTOTPAHHHUK, BIIMCAaHHBIM B chepy u
ONKCaHHBI OKOJO ceprl, cdepa, BOMCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAILCHHUS;

[126 BBIUKCIATH COOTHOLIEHUS MEXKIY IUIOIIAASIMHA IOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJI,



[127 wu300paxkaTh u3ydyaeMble (QUIYpbI, BBIIOJHATH (BBIHOCHBIEC)
IUIOCKHE YEepTEKHU W3 PUCYHKOB NPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEUEHHUsI TEJI BPALLCHMUS;

[128 u3Bnekars, UHTEPIPETUPOBATH " peoOpa3oBbIBAThH
uHbOpMAIIMIO O MIPOCTPAHCTBEHHBIX r€OMETPUYECKHUX durypax,
IIPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX;

[129 cBoGoaHO OmepupoBaTh MOHATHEM BEKTOP B
IPOCTPAHCTBE;BBINOIHATH ONEPALUN HAJl BEKTOPaMU;

I130 3amaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT;

[13]1 pemarb reOMETPUYECKHE 3a0a4M HA BBIYMCICHHUE YIJIOB MEXIY
OPSMBIMU U IJIOCKOCTSIMH,  BBIYMCIIEHUE PpACCTOSHUA OT TOYKA IO
IJDIOCKOCTH, B IEJIOM, Ha IPUMEHECHHE BEKTOPHO-KOOPAMHATHOIO METOAA
IIPU PELLECHUY;

[132 cBOOOAHO omepupoBaTh MOHITHSAMH, CBA3aHHBIMH C JIBM)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUII;

[133 BBIMOAHATH M300paKEHHsS]I MHOTOTPAHHUKOM M TeJl BpallEeHUs IMpHU
[apajuIeIbHOM MEPEHOCE, HEHTPAIbHOW CUMMETPHUH, 3€PKAIIBHOW CUMMETPHH,
IIPY OBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus MOA00US;

[134 cTpouTh CceYeHHs] MHOTOTPAHHUKOB M TEJI BPAILICHHUS. CEUYCHUS
nuiInHApa (mapayyiebHO W MNEPHEeHIUKYJISIPHO OCH), CEYEHUs KOHyca
(mapanenbHOe OCHOBAHMIO UITPOXO/IAIIEe Yepe3 BEPUIMHY), CEUCHUS 111apa;

I135 ucnosib30BaTh METOABI TOCTPOEHHUSI CEYECHUI: METOJ1 CJIEA0B, METO]I
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ] IIEPEHOCA CEKYLIEH TUIOCKOCTH;

[136 noka3bIBaTh r€OMETPUUYECKUE YTBEPKACHUS;

I 37 npumeHsaTh  reoMeTpuyeckue  (pakTel A7 pelICHHs
CTEPEOMETPUYECKHUX 3aJay, MPEANONATalONIMX HECKOJIBKO IIAroB PENICHUS,
€ClIi YCJOBMsI NMPUMEHEHHUs 3aJaHbIB SIBHOW U HESIBHOU (opme;

[138 pemiars 3agaum Ha JOKA3aTEILCTBO MAaTEMAaTUYECKUX OTHOILICHUN U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

[139  npuMeHsT,  HpOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUECKHUX 3a/1a4;

[140 npuMeHATH MNOJYyYEHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATH,
aHAJIM3UPOBaTh M OLCHHWBATh pEaJbHbIE CUTYyallud, NMPUMEHATh H3yYEHHBIE
MOHATHUS, TEOPEMBI, CBOMICTBA B IPOLIECCE MOWCKA PELICHHUS MaTEMaTHYECKU
chopMyIHMPOBAHHOM MTPOOJIEMBI, MOJICTIUPOBATH PEAJIbHBIC CUTYAIlMU Ha SI3BIKE
F€OMETPUM, HCCIENOBATH IOCTPOEHHBIE MOJEIW C  HCHOJIb30BAHHEM
r€OMETPUYECKUX TOHATUA MW TeopeM, anmapara aiareOpbl, pelarb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKACHUEM T€OMETPUUYECKUX BEJIMYHUH;

[141 umeTs mpencTtaBieHus 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPHUH



Kak COCTaBHOU 4acTH byHnamenTa pa3sBUTUA TEXHOJIOTUI



Kypc«Bepoamnocmo u cmamucmukan:

[11 cBoOoaHO OomepupoBaTh MOHATHUSAMU: Tpad, MIOCKUN Tpad, CBAHBIM
rpad, myThB rpade, 1erb, MUK, 1epEBO, CTENECHb BEPIIUHBI, I€PEBO
CIIy4allHOTO SKCIIEPUMEHTA;

[12 cBoOOaHO ONIEPUPOBATH MOHATUSAMU: CITyYaWHBIN SKCIIEPUMEHT
(omBIT), CITy4yaiHOECOOBITHE, DIIEMEHTAPHOE CITyYaliHOE COOBITHE
(37IeMEHTapHBIN UCXO/T) CIYYaHHOTO OMbITA, HAXOUTh BEPOSITHOCTH COOBITUI
B ONBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

[13 HaxoauTh ¥ GOPMYITHPOBATH COOBITHS: TIEpECECUCHUE, O0OBETMHCHIEC
JAHHBIX COOBITUH, COOBITHE, MPOTUBOMOIOKHOE JAHHOMY, HCIIOJIb30BATh
IyarpaMMbl Diniepa, KOOPAUHATHYIO MPSIMYIO JUIS PELIEHUS 3a1a4,
M0JI30BaThCS (DOPMYJIION CIIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEN JBYX U
TpeX CIy4alHBIX COOBITUH;

[14 onepupoBaTh NOHATUSIMU: YCIOBHAS BEPOSITHOCTh, YMHOKEHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSI, IEPEBO CIIYYailHOTO SKCIIEPUMEHTA,
HAXOJIUTh BEPOSITHOCTU COOBITUI C TTIOMOIIBIO MPaBHIIa YMHOKEHUS, IEpeBa
CJIy4aitHOTO OIIbITa, UCTIOIB30BaTh (POPMYITY TIOJIHON BEPOSITHOCTH, (HOPMYITY
baiifeca npu penieHuu 3a1ad, onpeaessiTh He3aBUCUMOCTb COOBITUH TTO
(dbopmyIie U 1o OpraHu3alry CIy4YalHOTO SKCIIEPUMEHTA;

[15 mpuMeHsITh U3y4eHHbIe KOMOUHATOPHBIE (DOPMYJIBI ISl IEPEUUCTICHUS
AJIIEMEHTOB MHOKECTB, AJIEMEHTAPHBIX COOBITHI CITy4YaiHOTO OMBITA, PEILICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

[16 cBoOOaHO OMIEPUPOBATH MOHATUSAMU: OWHAPHBIN CITyYalHBIN OTIBIT
(ucpITaHue), YCIIeX U HeyAaua, HE3aBUCUMBIE UCTIBITAHUS, CEpUs UCTIBITAaHUM,
HAXOJIUTh BEPOSITHOCTUCOOBITHI: B CEPUM UCTIHITAHUN JO TEPBOTO ycCrexa,
B CEpUM HCHIBITAaHUKW bBEpHYIIN,B ONBITE, CBSI3AHHOM CO CIIy4alHbIM
BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

[17 cBoOOAHO OMEPUPOBATH MOHATUSAMHU: CITydaiiHasi BEJIMYMUHA,
pacnpeneneHue BEpOSITHOCTEH, JuarpaMMa pacipeneieHus, OnHapHast
ClIyJaifHasi BeTUYMHA, T€OMETPUUECKOe, ONHOMHAIBHOE paclpe/eicHHE.

[18 onepupoBaTh NOHATHUAMHU: COBMECTHOE PACIIPEIEIICHHUE IBYX
CIIy4ailHbIX BEJTMYHMH,UCII0Jb30BaTh TAOJIUILy COBMECTHOIO pAaCHpeeiIeHUs
JIBYX CIy4alHBIX BEJIIMYMH ISl BHIICJIICHUS pAcCOpeACICHUs KaKI0U
BEJIMYMHBI, ONIPEAECICHUS] HE3aBUCUMOCTH CITyYallHbIX BEJIMYMH;

19 cBoOOAHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OXKUAAHUS
CIIy4yallHOW BEJIMYMHBI (pacrpeicsieHusl), IPUMEHATh CBOICTBA
MAaTEMATHYECKOTO OXXUIAHHUS IIPU PEIICHUU 3a7a4, BBIYUCIIATh
MaTEeMaTUYECKOe OKUJIaHNe OMHOMHUAIBHOTO U TEOMETPUUECKOTO
pacrpeneneHui;



IT10 cBOOOIHO ONIEPUPOBATH MOHATUSAMU: JUCIIEPCHUS, CTAHAAPTHOE
OTKJIOHEHHE CIIy4YallHON BEJIUYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU
CllydaiiHOM BeJIMYMHBI (paclpeieeHtsl) IpU pelIeHUHN 3a/1a4, BBIYUCIISATh
JUCIEPCUIO U CTaHIAPTHOE OTKJIIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIIBHOTO
pacnpeeneHui;

[111 BBUKCHATH BHIOOPOUHBIE XapaKTEPUCTUKHU IO JAHHON BBIOOPKE U
OLICHUBATh XAPAKTEPUCTUKHU T€HEPAIBHON COBOKYITHOCTH JAHHBIX 110
BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOATHOCTH COOBITHI U
IIPOBEPATH MPOCTEHIINE CTATUCTUYECKHUE TUIIOTESbI, OJIb3YSACh H3yUYEHHBIMU
pacpeneneHus



OcBoenue COJIEpKaAHUS y4e0HOTO npeaMera OoYIlL 04Yy.
MATEMATHKA o6GecrnieunBaeT GopMUpPOBAaHHE W Pa3BUTHE YHHBEPCATIbHBIX
y4eOHBbIX JIEUCTBUM B KOHTEKCTE MPEEMCTBEHHOCTH (OPMHUPOBAHUS OOIIUX
KOMIIETEHITUMU:

OK 01. BsiOupars cnocoObl pemieHus 3anad  MpoQecCHOHATBHON
NeSATEIbHOCTH PUMEHUTENHHO K PAa3IMUYHBIM KOHTEKCTaM;

OK 04. DddextuBHO B3aUMOACHCTBOBATH W PabOTAaTh B KOJUICKTHBE U
KOMaH/I¢;
U PO ECCUOHATBHBIX KOMITETECHITUH

IIK 1.10. OcymecTBasTe odopmieHHE MEPBUYHON TOKyMEHTAIUU 110
IIOJATOTOBKE K 3KCIUTyaTalluM U 3KCIUTYyaTalluHd CEIbCKOXO3SMCTBEHHON TEXHUKU
U 000pyJI0BaHUsA, TOTOBUTH MPEMJIOKEHHS IO MOBBIIIEHUIO Y3P(HEKTUBHOCTH €€
VICITOJIB30BAHUS B OPTraHU3ALMH.



2. COAEP) KXAHUE YYEBHOI'O ITIPEJIMETA
Kypc AureOpa n Hayajia MAaTeMaTH4e€CKOI0 AaHAJIU3A.

Yucsia v BbIYUCICHUS

Pannonanbsabie ynciaa. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, TIPOLICHTHI,
OeckoHeuHble ieprogudeckue Apoou. [Ipumenenue npobeii U MPOLIEHTOB IS
pPELICHUANPUKIIAIHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUM U PEATbHON
KU3HU.

HelictBuTenpHble yncia. PaimoHanbHbIE U MppallMOHATBHBIE YHCIIA.
Apudmerrueckue onepanuu ¢ 1eMCTBUTENIbHBIMU YUCIaMu. Moy
JEUCTBUTEILHOTOYMCIA U €70 cBOMCTBA. [IpuOnmkEHHbIC BEIUUCTICHNUS,
MpaBuiia OKPYTJICHUS, TPUKUIKA HOLIEHKA PE3yIbTaTa BEHIYMCICHUM.

Crenensb ¢ 1eabIM nokaszarenem. buaom Herorona. Mcnoip3oBanue
NoAXOsAIIEH POpMBbI 3aNTUCH IEUCTBUTEIBHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTrnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.
CreneHp € palMOHAJIBHBIM  IIOKa3aTelieM U €€  CBONCTBA,
CTEIIEHb C JEUCTBUTEIBHBIM [IOKA3aTEIIEM.

Jlorapudwm yucna. CroiicTBa sorapudma. JlecaTuuHbie U HATYpaibHbIC
JorapupMsl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOIO apryMeHTa. ApKCUHYC,
aPKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

HarypanbHbie u niensie uncina. [I[puMeHenne npu3HakoB J€IUMOCTH
HEJIBIX YUCell, HaubobIuil o0t nenurtens (nainee — HOJl) u HaumensbIee
obmee kpatHoe (nanee —HOK), ocTaTkoB mo mosynro, anroputMa Epkinaa
JUISL pEIIeHUs 3a7a4 B 1IEJIbIX YUCIaX.

Komrmnekcubie yncna. Anredpandeckas U TpPUrOHOMETpUu4deckasi popMbl
3aMKMCH KOMIUIEKCHOTO Ynciia. Apu(pMETHYECKUE ONIEPAIIH C KOMIUIEKCHBIMHU
yrciamu. M300pakeHne KOMIUIEKCHBIX YMCET Ha KOOPAMHATHOM TUIOCKOCTH.
®opmyna Myaspa.

Kopnu N-oi1 crenenun n3 KOMIieKCHoro uucia. [Ipumenenune
KOMITJIEKCHBIX YHWCEN JIJIs1 pelieHns] GU3HNIECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHus U HEPaBEHCTBA.
TosxecTBa U TOKIECTBEHHBIC TTpeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YPABHEHUS U YPABHEHUS-CIICCTBHSI.
HepaBeHCTBO, pelieHne HepaBeHCTBA.
OCHOBHBIE€ METO/IbI PEIICHUS LIEJIbIX U IPOOHO-PAIIMOHAIIBHBIX YPAaBHEHUM U
HepaBeHCTB. MHOTOWIEHBI OT OJAHOM MepeMeHHOM. /[eenne MHOrousieHa Ha
MHOI'O4JIeHC 0CcTaTKOM. Teopema be3y. MHOrowieHsl ¢ LejlbMu



koapunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCTOBBIX BHIPAKEHUH, COACPIKAIIUX CTENICHH U KOPHHU.
HppauroHansHbie ypaBHEeHH. OCHOBHBIE METO/IBI PEIICHUS HPPALMOHAIBHBIX
YPaBHEHUM.

[Toka3aTenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELICHHS TOKA3aTEIbHbIX
YPaBHEHUM.

[Tpeobpa3zoBanue BeIpaXXEHUN, COACPKAIINUX JIOTAPUPMBI.
Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PEIICHHUS
Jorapu(pMUYECKUX YpaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUUYECKUE bopMyIbL.

[IpeoOpa3zoBaHUETPUTOHOMETPUUECKUX BBIPAKEHHI.
Pelienrie TpUroHOMETPUYECKUX YPABHEHUM.

Peuienue cucreM TMHEWHBIX YpaBHEHUN. MaTpuiia CHCTEMBI JIMHEUHBIX
ypaBHeHUN. ONIpEAEIUTENb MATPULIBI 2X2, €70 TEOMETPUUECKUN CMBICIT U
CBOMCTBA, BBIYMCIICHUE €TI0 3HAYECHUs, IPUMEHEHUE OIIPEACITUTENS IS
pELLIEHHs CUCTEMBI JIMHEHHBIX YpaBHEHUN. Pelllenre npuKkiaasbIX 3a1ay C
IIOMOIIBIO CUCTEMBI JINHEMHBIX YpaBHeHUN.VcciienoBane NocTpoeHHON
MOJENH C OMOIIBIO MAaTPULL U ONIPEACIIUTEIIEH.

[locTpoeHne MaTteMaTHYECKUX MOJIEIEN PEATbHON CUTYyalll C IIOMOIIBIO
YPaBHEHUU U HEPABEHCTB. | [puMeHEHNE ypaBHEHNI U HEPABEHCTB K PELIEHUIO
MaTeMaTUYECKHX 3aJa4 U 33/1a4 U3 Pa3IM4HbIX 001acTeil HAyKH U peajbHOM
KU3HU.

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PaBHOCUIIbLHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUSA. PAaBHOCUIIbHBIE HEPABEHCTBA.
OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUM C TTIOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHre TpuroHoOMeTpuYeCcKux
HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUSI TOKA3ATEJIBHBIX U JIOTapU(PMUUECKUX
HepaBeHCTB.OCHOBHBIE METObI PEIIEHUS UPPAITUOHATIBHBIX
HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3ATEIIbHBIX U JTOTApU(DMUUECKUX YPABHEHHM.
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITAPAMETPAMH.
[IpumeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00JIacTel HAYKU U PeaTbHOM KU3HHU,
MHTEPIPETALNS TTOTYYCHHBIX PE3yIbTATOB.



DOYyHKUUM U TPaPpuKn

OyHKkuMs, crnocoos! 3ananus GyHkiun. Bzaumuo obpatusie Gpynkunu. Kommnosumms
bynkuii. ['padux pynkunn. dnemeHTapHbIe TPeoOdpa3oBaHus rpaduKoB GyHKITHIA.
OO6unacthb onpenesieHns U MHOXECTBO 3HaueHul ¢pyHkuun. Hynu ¢pynknuu. [TpomexyTku
3HaKOMOCTOsIHCTBA. YETHBIEC M HeuéTHBIe PyHKIMU. [lepuoandeckue GyHKIUU.
[TpomMexyTKH MOHOTOHHOCTH (DYHKITUH. MakCUMyMbl © MUHUMYMBI (DyHKITHH.
HawnOoubiiee 1 HauMeHbLIee 3Ha4YeHusT PYHKIMH HAa IPOMEXKYTKE.

Jluneitnast, kBagpaTuIHas U APOOHO-TMHEHHAS QYHKIIMHA. DIIEMEHTapHOE
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPAPUKOB.

CrenenHas (pyHKIMS C HaTypajlbHBIM U 1IEJIBIM MOKa3aTeneM. E€ cBoiicTBa 1
rpaduk. CBoiicTBa U rpauk KOpHsS N-OM CTENEHM KaK (PYHKIMH OOpaTHOW CTENEHUC
HAaTypaJIbHBIM IIOKA3aTEIIEM.

[lokazarenpHast U Jorapupmuueckass (yHKIUU, HUX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpagukoB PyHKIMNA AJIs PELICHUS] YpaBHEHUI.
TpuronomeTrpuyeckasi OKpy>KHOCTb, OIPEJICTICHUE TPUTOHOMETPUUYECKUX PYHKIIMMA
YHUCJIOBOI'O apTyMEHTA.
OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peajIbHBIX MpoLieccax U sBIEHUsX. ['papuku
pEAbHBIX 3aBUCUMOCTEM.
I'padux xomnozunmu GyHkui. I'eomerprueckue oOpa3bl ypaBHEHH U HEPABEHCTB
Ha KOOPAUHATHOM IJIOCKOCTH.
Tpuronomerpuyeckne GyHKINH, UX CBOMCTBA U TPAPUKHU.
['padprueckue MeTOIBI pelieHusl ypaBHEHH M U HEpaBEHCTB. [ paduyeckne MeToIbl
pelieHus 3a7a4 ¢ napaMeTpamu.
Hcnonb3oBanue rpa@ukoB GyHKIMI I UCCIEA0BAHMS POLECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT MPU PEIICHUH 3a]a4 U3 APYTUX yUeOHBIXIIPEIMETOB
Y pEAIbHOM KU3HHU.

Hayajia MaTeMaTH4eCKOro aHAJIN3a

ITocienoBaTeILHOCTH, CITOCOOBI 3aJIaHMS OCIIEA0BATEILHOCTEH. MeTo
MaTeMaTUYECKOW HHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH.
HcTopusi BOBHUKHOBEHUSI MaTEeMaTHYECKOTO aHallM3a KaK aHajin3a OeCKOHEYHO MallbIX.

Apudmernueckas 1 reomerpuueckast nporpeccuu. beckoneuno yobiBaromias
reoMmeTrpuyeckas nporpeccus. CyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUYECKOM
rporpeccuy. JIMHENHbIN U SKCIIOHEHIMAIBHBIA pocT. Huciio e. DopMyia CII0KHbBIX
IIPOLEHTOB. M cIonp30BaHne MPOTPECCUM I PELIEHUS] PEANIBHBIX 3a/1a4 IPUKIIAJHOTO
Xapaxkrepa.

HenpepsiBabie hyHKIIMM 1 UX CBOMCTBA. ToYkU pa3peiBa. ACUMITOTHI TpadUKOB
¢byukuii. CBoiicTBa (yHKIMH HENPEPHIBHBIX Ha OTpe3ke. MeToa HHTepBaloB AJis



pelieHus: HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPBIBHBIX (PYHKIUM JUI PELLICHUs
3a/ay.

IlepBas u BTOpas npousBoaHbIe GyHKINH. ONpeaeneHne, reOMETPUIECKUN 1
busznueckuit CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduKy (QyHKITHH.

[IpousBoaHbIE 3eMEHTapHbIX QyHKUUN. [Ipon3BOAHAS CYyMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIUH.

[IpumeHeHne MpOr3BOJHON K UCCIEN0BAaHUIO (DYHKIMN HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxneHne HauboIbIIero 1 HAMMEHBIIETO 3HAYEHUI HETIPEPHIBHOM
(GyHKIIUM Ha OTpE3Ke.

IIpumeHenne nporu3BOIHOM ISl HAXOKICHUS HaWTy4dlIero PEMICHNS B IPUKIIAIHbIX
3a/1ayax, AJis ONPEENICHHs] CKOPOCTH U YCKOPEHUS MPOLECCa, 3aJaHHOT0 (POPMYIION KN
rpagukom.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX PyHKIUH. [IpaBuna HaxoxIeHUs TEPBOOOPA3HBIX.

NHuTerpain. I'eoMeTpuuecKuii CMBICI HHTErpaia. Beraucienre onpenesi€HHOro nHTerpana
o ¢popmyne HoroTona—JIenOHuma.

[IpumeHeHne uHTErpaia Al HaX0XkKACHUs IUIoIaied TNIOCKUX GpUuryp u o0bEMoB
r€OMETPUYECKHUX TEJ.

[Tpumepsl pemiennii nudpepeHanbHbIX YpaBHEHU. MaTtemMaTnueckoe
MOJEJIMPOBAHUE PEATTBHBIX IPOLIECCOB C MOMONIBI0 AU (hepeHInaTbHBIX YpaBHEHUH.



MHoxecTBa U JIOTUKA

MHOoXecTBO, ONepalvy HaJl MHOKECTBAMU U UX CBOWCTBA. [luarpamMmbl Ditniepa—
Benna. [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOT'O arlrapaTa JJisi OMUCaHUs peaibHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3aa4 U3 IPYTUX yUYEOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTUYECKOTO 00bEKTA, CIEJCTBUE,
JI0KA3aTelIbCTBO, PABHOCHILHEIE YPaBHEHHUS.

Kypc I'eomeTpus

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHS CTEPEOMETPUH. ToUKa, PsMast, IIIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTe 06 akcMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX.

B3anMHOE pacnosoXeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS,
napajuielbHble U CKpelUBaoIuecs npsmolie. [[pu3Haku CKpemyBaronmxcst MpsMbIX.
[TapajienpHOCTB NPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MAapajuICIbHBIE IPSMBIEB
IIPOCTPAHCTBE, NapAJUIEIBHOCTD TPEX MPSAMBIX, TAPAJIIEIBHOCTD IPSIMOU U INTIOCKOCTH.
[TapanienbHoe U HEHTPAIBHOE IPOEKTUPOBaHUE, H300paxeHue Guryp. OCHOBHbIE
CBOMCTBA MapajuieIbHOTO MpoeKkTupoBanus. M3o00paxeHue Guryp B napauiebHOM
MPOCKIUU. YTJIBI C COHANpaBJICHHBIMU CTOPOHAMH, YIOJd MEXAY HpSIMbIMHUB
npoctpancTie. [lapamienbHOCTh MIOCKOCTEN: apalieIbHbIE TUIOCKOCTH, CBOMCTBA
napajuienbHbIX II0cKocTel. [Ipocreiiiine npocTpaHCTBEHHBIE (PUTYPBI HA MIJIOCKOCTH:
TeTpa’ip, NapAJUIENICIUIIE]], TOCTPOECHUE CEUECHMIA.

[lepneHAUKYISIPHOCT MPSAMOM M IUIOCKOCTH: IEPIEHAUKYIISIPHBIE IPSMBIEB
IIPOCTPAHCTBE, IPSIMBIE MMAPAJUIEIIBbHBIE U NEPIICHANKYJIISPHBIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH NMPAMOU U INIOCKOCTH, TEOPEMA O NIPSMOM MEPIIEHANKYJIAPHON
I0CKOCTH. OPTOrOHAIBHOE NPOEKTUpOBaHue. [leprenuKynsp 1 HaKJIOHHBIE:
PacCTOSIHUE OT TOYKHU [0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 IIIIOCKOCTH, TPOCKLIHS
¢burypsl Ha MIOCKOCTh. [lepneHauKyIIpHOCTD MIOCKOCTEN: MPU3HAK
MEPHEHANKYJIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX mepneHauKyIspax.

VYTrabl B IPOCTPAHCTBE: YO MEXKAY MPSIMOM Y INIOCKOCTBIO, JBYTPAHHBINA YrOJ1,
JIMHENHBIN yroJl ABYTPaHHOro yriia. TpéXrpaHHblii 1 MHOTOrpaHHbIE yribl. CBOMCTBA
IJIOCKUX YIJIOB MHOTOTpaHHOro yriyia. CBOMCTBA IUNIOCKUX U JBYTPAHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CHHYCOB JIJII TPEXTPAHHOTO yTJa.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronapHas npusma,
npsiMasi 1 HaKJIOHHAsI PU3MBbI, OOKOBAsl U MOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapamrenenunen, IpAMOYTOJIBHBIN ITAPAJUIENICTIMIIEN U €T0 cBoMcTBa. Kparyaiimme nytu



Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oitnepa. [IpocTpaHcTBeHHast TeopeMa
[Mugaropa. [lupamunaa: n-yrojapHasi mupaMuaa, IpaBUIbHAS U YCEUEHHAS TUPAMHUIBIL.
CaoiicTBa p€bep 1 OOKOBBIX rpaHell NpaBUIbHOW nupaMusl. [IpaBuiibHbBIE
MHOTOIPAHHMKU: NTPaBUJIbHAS MTPU3MA U MPABUJIbHAS TUPAMUA, IPABUIIbHAS
TpEYroJibHasl MUPaMKJia U IPaBUIIbHBINA TeTpa’ap, Ky0. [IpeacraBienue o mpaBUiIbHBIX
MHOTOTpaHHHUKaX: OKTa’ap, T0AEKadIp U UKOCAIP.

Brruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans
OOKOBOI1 IOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMOM IPU3MBI, IUIOLIA/lb OCHOBAHUH,

TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOil npu3Mbl. [1o1maas 60KOBOI MOBEPXHOCTH U
MTOBEPXHOCTHU NIPABUJIBHOW MUPAMUIbL, TEOPEMA O IUIOMIAA YCEUYEHHON MUPAMU/IBI.
CuMmmeTpruss B OPOCTPAHCTBE.  OJJNEMEHTbIl  CHMMETPHUHM  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHUss B  IPaBWIBHOM  MHOTOIPDAHHHUKE: CHUMMETPHS
napajuielieuneaa, CHUMMETPUS MPaBWIbHBIX NPU3M, CHUMMETpUS IPAaBHIBHOU

IMUpaMHUIbI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOT'O BEKTOPA,
BEKTOPHI KOJUTMHEAPHBIE, COHANPABICHHBIE U TPOTUBOIOJIOKHO HATPABICHHBIE BEKTOPHI.
PaBencTBO BEKTOpPOB. JI€HCTBUA C BEKTOPaMHU: CI0KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha ynciio. CBOMCTBA CIIOKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUS BEKTOpa Ha yncio. [ToHsaTre koMmmianapabieBeKTOpHhI. [Ipu3Hak
KOMIUJIAHAPHOCTH TPEX BEKTOpOB. [IpaBuiio nmapaiutenenunena. Teopema o pa3inoKeHUN
BEKTOpa M0 TPEM HEKOMILTAHAPHBIM BekTOpam. [IpsmoyroybHasicucTeMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXAYKOOPIUHATAMU BEKTOPA U
KOOpJIMHATAMH TOUEK. YTOJI MEXKIy BeKTOopaMu. CKaIpHOE MTPOU3BEACHUE BEKTOPOB.

Bexkrtopsl B mpoctpancte. Onepaunn HaJ BEKTOpaMu. BeKTopHOE yMHOXKEHNE
BeKTOpoB. CBOWCTBAa BEKTOPHOrO YMHOKeHHs. [IpsiMoyronbpHas cucrema KOOpAHHAT B
npoctpancTBe. KoopauHaTel BekTopa. Paznoxenue Bekropa no 6azucy. Koopaunatao-
BEKTOPHBIA METOJ ITPU PEIICHUU F€OMETPUUECKHUX 3a/1ad.

JIBUKeHMs B IPOCTPAHCTBE

JIBxkeHus mpoctpancTBa. OTobpakeHus. JIBrkeHus U paBeHCTBO puryp. O6mme
CBOMCTBA IBMKCHUMN. BUJIBI IBUKEHUI: TTAPAIUIETBHBIN ITIEPEHOC, HEHTPAIbHAS
CUMMETpUS, 3epKajibHas CHMMETPHSI, TIOBOPOT BOKPYT MpsiMoit. [IpeoOGpazoBanust
nono6wust. [Ipsmas u chepa Diinepa.

Tesia Bpamenus
[TonsTus: qUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, cheprudeckas
MMOBEPXHOCTh, 00pa3yrolre noBepxHocTen. Tesna BpalieHus: UINHIP, KOHYC,
yceu€HHBIN KoHyC, cepa, map. BzaumHoe pacnonoxenue cepsl U MIOCKOCTH,
KacatenbHas INIOCKOCTh K cdepe. M300paxenue Ten BpaieHus Ha miiockoctu. Pa3BépTka



HUIMHApa U KoHyca. CuMmMeTpus chepbl U mapa.

O6béM. OcHOBHBIE cBOWCTBAa 00BEMOB Ten. TeopeMa 00 00BEME MPSAMOYTOIBLHOTO
napajuieNienumnena u cieacTBus u3 He€. O0BEM NpsAMOI 1 HAKITIOHHON TPU3MBI,
WIMH/IpA, TUpaMuIbl U KoHyca. O0BEM I1apa v apoBOTro CErMEHTA.

KomOuHarmu Tenn BpameHuss 1 MHOTOrpaHHHUKOB. [Ipu3Ma, BiMcaHHas B WIAH/P,
oIMcaHHas okoJIo uuHapa. [lepeceyenue cdepsl u mapa ¢ riockocTrio. Kacanue mapau
cdepsl I10cKoCcThI0. [IoHATHE MHOTOTPaHHUKA, OIICAHHOTO OKOJIO cepsl, chepsl,
BIIMCAHHOW B MHOTOTPAaHHUK HJIM TEJO BPALICHHUS.

[Tnomaas moBepXHOCTH HMIIMHPA, KOHYCA, TuIomas chepsl U e€ yacteit. [logobues
npoctpanctse. OTHOMIEHHE 00BEMOB, IIIOMIAIeH TOBEPXHOCTEH MOT0OHBIX QUTY.
[IpeobpazoBanne  momobus, roMoTeTus. PemieHme 3agady  Ha  IJIOCKOCTHC
UCTIOJIb30BAHUEM CTEPEOMETPHUUECKUX METOIOB.

[TocTpoeHne ceueHnit MHOTOTPAaHHUKOB U T€J BPAIICHUS: CEUSHHSI IMIUHIPA
(mapasuienbHO M MEPIIEHANKYJIISIPHO OCH), CEYeHHS KOHYca (MapauieIbHOE OCHOBAHUIO
POXO/dIIee Yepe3 BEPIINHY), CEUCHUS IIapa, METObI IIOCTPOCHUS CEUCHHIA: METOJ
CIIE/IOB, METOJI BHYTPEHHETO TPOSKTHPOBAHHMS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH.

Kypc BeposiTHOCTB M cTAaTHCTHKA

I'pad, cBs3HbIl rpad, nyT B rpade: HUKibl U nenu. CteneHp (BaIeHTHOCTD)
BepuiuHbL. ['padsl Ha mIockocTH. JlepeBbsi.

CrnyyaliHble SKCIIEpPUMEHTHI (OIBITHI) U CIIy4ailHbIe COOBITHA. DJIEMEHTAPHBIE
coObITUSI (MCXO/IbI). BEposSTHOCTH CydyaifHOTO COOBITHSI. BIM30CTh YacTOTHI U
BEPOSITHOCTU cOOBITUI. CilydaiiHbl€ ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepanuu Haa COOBITUSIMU: TIEpECEUEHUE, 00bEIMHEHNE, TPOTUBOIIOIOXKHBIE
coObITus. J{narpammel Diinepa. @opmyrna clI0KEHUS! BEPOSITHOCTEH.

YcnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE BEPOSITHOCTEN. JlepeBO CirydaliHOTO
skcnepumenTta. @opmyia noaHou BepostHocTu. Popmyia baiieca. HezaBucumele
COOBITHSI.

buHapHbI ciydailHblid ONBIT (MCIIBITAHUE), yCIieX U Heyaadya. HezaBucumslie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHMI 10 iepBoro ycnexa. [lepectaHoBKY U
dakropuan. Yucno couerannii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBuCHMMBIX HcnibiTaHUl beprymnu. CiydaiiHblii BBIOOp U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. [luarpamMmma pacnpeaeneHus.
Onepaunu Haj CllydyallHbIMU BEIMUYMHAMU. bruHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeniesieHui, B TOM YKCIie TEOMETPUUECKOEe U OMHOMHUATBHOE.

CoBMecTHOE pacrpezielieHHe IBYX Cly4alHbIX BeluunH. HezaBucumbie ciiydaitHbie
BEJTNYNHBI.



MaremaTudeckoe 0OXKuJaHue CIydaiiHOM BenuuuHbl (pacnpenenenus). [Ipumepsl
MIPUMEHEHUSI MaTEMAaTUYECKOr0 0KUIaHMs (CTpaxOBaHue, JoTepes). MaTemaTuyeckoe
OXKHJIaHUE OMHAPHOU CiIy4yallHOW BeIMYMHBL. MaTeMaTUYeCKOe 0KUTaHUE CYMMBI
CJIy4aliHbIX BeIMYUH. MaTeMaTHueckoe 0)kuJaHuEe TEOMETPUUYECKOTO U ONHOMHAIBHOTO
pacnpeaeneHui.

Jlucnepcust ¥ CTaHIAPTHOE OTKIIOHEHHUE CITyYaiiHOW BETUYUHBI (pacrpeeieHus ).
Jucniepcust OMHApHOM Ccly4aliHON BeIUUYMHBI. MaTeMaTH4ecKoe 0XKUIaHne
IPOU3BENCHUS U JUCIIEPCHS CYMMBbI HE3aBUCUMBIX CIIyYalHbIX BEIWYUH. Jlucnepcus u
CTaHJIapTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO pacnpeaeneHus. Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACTIPEIEIICHHUS.

HepagenctBo YeObimuéBa. Teopema Uebniuéra. Teopema beprymim. 3akoHO0IbIINX
yucen. BelOopouHblii MeToA HcciieoBaHU. BEIOOpOUHbIE XapaKTEPUCTUKH.
OneHnBaHNe BEPOSITHOCTU COOBITUS IO BEHIOOPOYHBIM JaHHBIM. [IpoBepka nmpoctenmx
TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PACHIPEACIICHUN.

HenpepsiBHbIE ciny4aiinble BennuuHbl. [IpuMepbl. yHKIMS TUIOTHOCTH
BEPOSITHOCTH pacupeaecHusl. PABHOMEpHOE pacnipeeiIeHUe U €ro CBOMCTBA. 3a7auH,
MIPUBOJAIIME K ITIOKA3aTEIBHOMY PaCIpeNeNICHAI0. 3aJa4u, IPUBOAAIINE K HOPMAIIBHOMY
pacnpenenenno. OyHKINS INIOTHOCTU BEPOATHOCTH MOKA3ATEIBHOTO PACTIPEIEIICHHUS,
(yHKUMA ITIOTHOCTU BEPOSITHOCTA HOPMAJIBHOTO pacrpenesneHus. OyHKIUs MII0OTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHMUS.

[locnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3a/ayu, MPUBOASIIUEK
pacnpeaenenuto Ilyaccona.

KoBapuanus nByx ciydaitHbix BeauduH. KoshpuimeHT TuHeiHoN KOppemsiuu.
CoBMecTHbIE HAOMIOACHUS ABYX BeIU4YHH. BIOOpOUHBINH KOADPUIIMEHT KOPpETSIUN.
Paznuumne Mexay JIMHENHOMN CBA3BIO M IPUYMHHO-CIIEICTBEHHOM CBS3bI0. JIMHENHAs
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.






IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/lep:KaHue (CopepKaHue
NPUKJIAJTHOTO MOIYJIs)

AJITEBPA

1.ITpeobpazoBanms BRIpaKEHUH, COIEPIKAIMMUX CTETICHH, JIJIS1 PEIICHUS
npohecCHOHANBFHO — OPUEHTHUPOBAHHBIX 3a]1a4.

2. [IpotieHTHI B MPOQPECCUOHATIBHBIX 33/1a4aX TEXHOJIOTHYECKOTO POdUIIs.

3. Petienue 3a/1a4y ¢ MpoOM3BOJICTBEHHBIM COJIEPKAHUEM C TIOMOIIBIO0 YPABHEHUM.
4. Onucanue NPOU3BOJICTBEHHBIX MPOIECCOB C MOMOIILIO0 IPAPUKOB (DYHKIIHIA.
5. ®u3nUecKuil CMBICI MPOU3BOIHOMN B TPO(ECCHOHATBEHO — OPUEHTHUPOBAHHBIX
3a/layax TEXHOJOTHYECKOTro Mpodus.

6. HaxoxeHre 0 NTUMaJIbHOTO pe3ynbTaTa ¢ IIOMOIIBIO IPOU3BOJAHON B
3a/layax TEXHOJIOTMYECKOTO MPOpuUIIs.

7. IlpuMeHeHus HHTErpaia B MpOPECCHOHAIBHO — OPUEHTUPOBAHHBIX 3a/Jauax
TEXHOJIOTHYECKOT0 MPOPUIIs

8.BeposTHOCTH B 3aJja4ax TEXHOJIOTHYECKOTO MPOPHUIISL

9. IlpeacraBnenne TaHHBIX. 3a/1a4d MATEMaTUYE€CKON CTATUCTUKHU
TEXHOJIOTHYECKOT0 MPOPuUIIs

7. TEOMETPUA

1. Pemenue 3a1a4 ¢ npohecCHOHAIBHO — OPUEHTUPOBAHHBIM COJIEPKaHUEM Ha
BBIUMCJICHHE IUIONIA/IM IOBEPXHOCTU U 00bEMa F€OMETPUUECKUX TEJ.

2. Pemienue 3a1a4 Ha IOCTPOEHUE CEUEHUH B IPO(ECCUOHATBbHON
NEeATEIBbHOCTH.

3. IIpumepsl cuMMeTpuid B Tpodeccusx U CeHUuatbHOCTAX TEXHOJIOTHYECKOTO
podus.

4. JlekapTOBbI KOOPAMHATHI B MPOPECCUOHAIBHO — OPUEHTUPOBAHHBIX 3aJadyax
TEXHOJIOTUYECKOTO TTPOQHIIS.



3. TemaTnueckoe IJIAHUPOBAHUE yqeﬁﬂoro npeamera, B TOM 4YUCJI€ C YIETOM paﬁoqeﬁ nmporpaMmbl BOCIIUTAHUSA C

YKa3aHueM KoJu1iecTBa 4aCcoB, OTBOAUMBIX HA OCBOCHHUE Ka)ICI[Oﬁ TEMBbI

N300pakeHre KOMIUIEKCHBIX YMCe Ha KOOpAMHATHOM mtockocTu. dopmyna Myaspa.

Ne ®opmupyemMble
HaumeHoBanMe PA3IEIOB 1 TeM Oo0bem | Buabl y‘lf!ﬁ:—lb]x JIMYHOCTHBIE Pe3yJibTAThI
4acos 3aHATHH peaju3anum NporpaMmmbl
BOCIIUTAHUS
Kypc «Aaredpa u HayaJyia anaauza'
1 | Beenenue. Llenu u 3amaun n3ydeHuss mareMaTuku rnmpu ocBoeHnu npodeccun CIIO. 2 YPOK JIPrB.1, JIPuB.8, JIPnuB.11,
2 | [loBTOpEeHME MIKOJIBHOTO Kypca MaTeMaTUKU. 2 YPOK JIP3B.16, JIPdB 20
3 IToBTOpEHKE MIKOJIBHOIO Kypca MATEMATUKH. 2 YPOK JIP1B.23, JIPHN.32
4 [ToBTOpEHME MIKOIBHOTO Kypca MaTeMaTUKU. BX0aHOM KOHTPOIB. 2 YPOK OK1,0K4
Tema 1 Unciia u BIYHCJIEHUSA
5 PanuonansHBIC YKCIA. 2 YpOK JIPrs.1, JIPuB.8, JIPmuB.11,
OOBIKHOBEHHBIE U JECSITUUHBIE JPOOH, MIPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE APOOH. JIP3B.16, JIPdB 20
ApudmeTnueckue onepanuu ¢ palioOHaIbHBIMU YHCIAMU, Pe0Opa30BaHMsl YUCIOBBIX JIPtB.23, JIPHN.32
BBIPAKCHUI. OK1,0K4
6 IIpumenenne qpodeil 1 NPOLEHTOB JIsl PeLICHUs NMPUKJIAAHBIX 32124 B 2 I13 Nel
npogeccHoHAIBHBIX 3aa4axX
7 JleficTBUTENBHBIE, pAllHOHATIBHBIE U HPPALlUOHAJIBHBIC YHCIIA. 2 YPOK
Apudmerndeckue onepanuy ¢ AeUCTBUTEIbHBIMU YicIaMu. MoIyib 1eHCTBUTENBHOTO
4uCia U ero CBOMCTBA.
8 [IpubnuxEHHbIE BEIYUCIIEHNUS, IPABUIIAa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3ybTaTa 2 13 Ne2
BBIYMCIICHHM.
9 HarypanbHble u ensie yucna. 2 YPOK
[Ipumenenne npusHakoB aenumoctu nensix uncen, HOJl u HOK, ocraTtkoB o Moayso,
anroputma EBkinaa i penieHus 3a1ay B LeNbIX Yhciiax.
10 KowmrmiekcHbie uncia. Anredbpandeckast popmMa 3aucu KOMITJIEKCHOTO YHUCIIA. 2 YPOK
Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMH YHCIaMH.
11 Tpuronomerpuueckas ¢Gopma 3amucu KOMITJIEKCHOTO YHUCIIA. 2 YPOK
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KOpHI/I N-0i1 CTEIIEHN U3 KOMILIEKCHOTO YHCJa. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJII
AJId pCIICHU A (bmnqewnx U rCOMCTPUUCCKUX 3aaa4.

12 CreneHs C 1ENIbIM TOKa3aTeNIEM. YpOK
bunom Hetorona. CrangapTtaas ¢hopma 3anucu AeHCTBUTEIBHOTO YUCIIA.
Hcnonb3oBanue noaxozsmeil GopmMsl 3anucu 1eHCTBUTENBHBIX YUCEI TS peIeHUs
IPAaKTUYECKUX 3a/1a4 U IPE/ICTABICHUS 1aHHbBIX.
13 IIpeoOpa3oBanus BbIpaKeHU i, COAEPKALIUX CTENEHH, VI PelleHus 3a1a4 13 Ne3
npogdeccuoHAIbLHOH HANIPABJEHHOCTH.
14 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA. YPOK
JeiicTBus ¢ apu)MeTHIECKUMHU KOPHSIMH HATYpaJIbHOM CTETICHU.
15 CreneHsb ¢ palluOHAJIBHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM YPOK
IIOKa3aTeseM.
16 [Ipeo6pa3oBanust YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTENEHH C PALlMOHAIbHBIM YPOK
MO0Ka3aTeJeM U KOPHHU.
17 Jlorapudwm yucna. CoiicTBa norapudpma. YPOK
JlecaTuunble U HaTypasbHbIE Jorapu@mbl. OCHOBHOE JOTapU(PMHUUECKOE TOKIESCTBO
18 dopmyiibl Iepexoa K HOBOMY OCHOBaHMIO. JlorapugmupoBaHue 1 NOTEHIMPOBAHHUE. YPOK
Beruucnenus ¢ norapupmamu
19 [IpeoOpazoBanue BeIpaKEHHMA, COAEPIKALINX JTOTapU(MBI YPOK
20 Ilpeobpazosanus 4ucio8bix 8bIPANCEHUL, COOEPHCAUWUX CIEeNneHU 0I5l peuleHUs I13 Ned
npogheccuonanbHo- OpUEHMUPOBAHHBIX 3A0AY.
21 KonTtponbHas padora no teme «Kopuu. Crenenu. Jlorapupmsi» YPOK
Tema 2 @ynkuum u rpaguku
22 @yHKIM, cr1oco0b! 3aganus GyHkIuu. Bzaumuo oOparubie pyHkuun. Komnosumus YPOK JIPrs.1, JIPuB.8, JIPnHB.11,
¢ynkuuit. I'paduk pyHKIMH. JIP3B.16, JIP¢B 20
23 OnemMeHTapHbIe TpeoOpa3oBanus rpadukoB pyHKIMIA: MapaIeNbHbIH epeHoc, YPOK JIPTB.23, JIPHN.32
CHAMMETPHUS, PACTSIKEHUE, CKATHE OK1,0K4
24 Ob6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui Gpynkiuu. Hymm dynxiun. [pomexytku YPOK
3HAKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU.
25 [lepuonnyeckue pynkunu. [IpomMexkyTKd MOHOTOHHOCTH (DYHKIIMU. MaKCUMYMBI U YPOK

MHUHUMYMBI (I)YHKI_II/II/I HawnOonblllee 1 HaMMEHbIIIEe 3HAUCHHS (bYHKI_II/II/I Ha IPpOMCIKYTKE.
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26

Onucanue Npon3BOACTBEHHBIX POLECCOB € MOMOIILIO rPadgpuKoB PyHKIHIA.
JInneiinasi, KBaApaTU4Hasi U APOOHO-THHeliHAs QYHKIUH. DIeMeHTapHOe
HCCJICJOBAHNE U IIOCTPOCHHE UX I'PaduKoB.

I13 Ne5

27

JluneitHas, KBapaTHYHas U IPOOHO-TUHEHHAS PyHKIINUA. DIEMEHTAPHOE UCCIICIOBAHKE
U TIOCTPOEHUE UX TpaduKOB.

CrenenHast GyHKIUS C HaTypalbHBIM U LIeJbIM MTOKa3zareneM. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIIMKA 0OpaTHOW CTETIEHH C
HaTypaJbHbBIM IIOKA3aTEJIEM.

YPOK

28

[Toka3zarenbHas u orapupmudeckas GyHKIHUU, X CBONCTBA U Tpa(UKH.
Hcnonp3oBanue rpagukoB QyHKIHN IS pEIICHUS] ypaBHEHUI.

YPOK

29

CDYHKI_[I/IOHB.J'IBHLIC 3aBUCUMOCTH B PCAJIbHBIX IIPOLCCCAX U ABJICHHAX. Fpa(bI/IKI/I
pEajlbHbIX 3aBHUCHUMOCTEH.

YpPOK

30

I'padux xomnozunuu ¢pyuxuuil. ['eomerpuueckre oOpasbl ypaBHEHUN U HEPABEHCTB Ha
KOOPJMHATHOM MJI0CKOCTH

YpPOK

31

I'padmueckue MeTo bl peleHUs ypaBHEHUH M HEpaBeHCTB. | paduueckne MeTo bl
pelIeHnd 3a1a4 ¢ TapaMeTpaMHu.

YpPOK

32

Hcnonb3oBanue rpadukoB GyHKUMN A1 MCCIEI0BAHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT TPH PEIICHUH 3319 U3 APYTUX YIEOHBIX MPEIMETOB U pealbHOU
KU3HHU.

Onucanue NpoM3BOACTBEHHBIX NPOLECCOB € MOMOIIbIO IPa@uKOB GyHKIMII.

13 Ne6

Tema 3 YpaBHeHus1 M HEpaBeHCTBA

33

ToxnecTBa 1 TOXK/IECTBEHHbIE ITpe0Opa3oBaHus. Y paBHEHNE, KOPEHb YPaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHHUs-caenAcTBUs. CucTeMa U COBOKYITHOCTh
yYpaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI.
PaBHOCUBbHBIE HEpaBeHCTBA. HepaBeHCTBO, pelieHne HEpaBEeHCTBA. MHOIOUJIEHBI OT
OJIHOM MEpEMEHHOM. /[eneHrne MHOTO4YJIeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy.
MHorousnens! ¢ neasiMu kodddunnuentamu. Teopema Buera.

YPOK

34

Pemenue 3a1a4 ¢ NpOU3BOACTBEHHBIM COAEpPKaHUEM € IOMOLIbLIO YPABHEHUIA.
OcHOBHBIE METOABI PeLICHHUS LEeAbIX U IPO0OHO-PANMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

13 Ne7

35

WppannonansHbie ypaBHeHHs. OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIBHBIX
YpaBHEHUH.

YPOK

JIPrs.1, JIPuB.8, JIPmuB.11,
JIP3B.16, JIPdB 20
JIPTB.23, JIPHI.32

OK1,0K4
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36 OcCHOBHBIE METOIbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB. 2 YPOK
37 [ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM. 2 YPOK
38 OcHOBHBIE METO/BI PEILICHNUS IIOKA3aTEIIBHBIX HEPABEHCTB. 2 YPOK
39 Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI PEIIEHUS JIorapu(pMUIECKUX 2 YPOK
ypaBHEHUH.
40 OCHOBHBIE METO/IbI peLlIeHUs JIorapu(PMUIECKUX HEPABEHCTB. 2 YPOK
41 CucreMbl TUHEUHBIX YpaBHEHUH. 2 YPOK
42 Martpuna cucTemMsbl JUHEWHBIX ypaBHEHUN. OnpeaennuTens MaTpULbl 2X2, ero 2 YpOK
TEOMETPUYECKUN CMBICIT M CBOMCTBA, BBIYMCIICHUE €TI0 3HAYCHHUS,
43 [Ipumenenue onpenennTens Uil pELIeHNs CUCTEMBI JIMHEWHBIX YPaBHEHUM. 2 YPOK
44 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOLIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM. 2 I13 Ne8
HccnenoBanue nocTpoeHHOW MOJIEIH € TOMOLIBIO MAaTPULL U ONIPENETUTEIEH.
45 [TocTpoeHne maTeMaTHYECKUX MOJIENIEH PEaJbHOM CUTYallMU C IOMOIIbIO YPABHEHUN U 2 YpOK
HepaBeHCTB. [IpyMeHeHre ypaBHEHUH 1 HEPABEHCTB K PELIEHUI0 MaTEMaTUYECKUX 3a1a4
¥ 33/1a4 U3 pa3InYHbIX 00JIaCTe HAYKU U peasIbHOM KU3HH.
46 OcHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH palliOHaIbHbIX, 2 YPOK
UppalMOHATIbHBIX, IOKA3aTENbHbIX U JOrapu(PMUUECKUX YPaBHEHUH.
47 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C IApaMETPaAMHU. 2 YPOK
48 [Ipumenenne ypaBHEeHUH, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTEMaTUUECKUX 3ajad U 2 13 Ne9
3a/1a4 U3 pa3IMyHbIX 00J1aCTe HayKu U peanbHOMN )KU3HHU, HHTEPIPETAIHS TOJTYy4EHHbIX
pe3ynbraToB. Pemenue 3axa4 ¢ npoecCHOHAILHON HANPABJAECHHOCTH € IOMOIIbIO
YPaBHEHHUI.
49 KonTposabHas pabora «PenieHue nokasareabHbIX YpaBHEHUM U HepaBeHCTB. Perenue 2 YPOK
JOrapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTBY
Tema 4 OcHOBBI TPUTOHOMETPHUH
50 Tpuronomerpuueckas OKpPYKHOCTb, OIpEJEN€HHEe TPUTOHOMETPUYECKUX (YHKLIUH 2 YPOK JIPrs.1, JIPuB.8, JIPnHB.11,
YUCIOBOrO0 aprymeHTta. PaamanHas mepa yrina. COOTHOLIEHHE MEXIY TpagyCHOM M JIP3B.16, JIPdB 20
panuaHHOil Mepamu. CHHYC, KOCHHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. 3HaKH, JIPTB.23, JIPHI.32
YETHOCTh, HEYETHOCTh, IEPUOIUYHOCTb. OK1,0K4
51 CooTHOIIEHHS MEX1Yy TPUTOHOMETPUUYECKUMHU (QYHKIUSIMHU OJJHOTO apTyMEHTa. 2 YPOK
52 Teopemsl crnoxenust. QopMyIibl IPUBEACHHUS. 2 YPOK
53 @opMyIbl JBOMHOTO U OJIOBUHHOI'O apryMEHTa 2 YPOK
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o4 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUI 2 YPOK
95 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAXKEHUN 2 YPOK
56 OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 2 YPOK
57 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduku. OOpaTHbIE 2 YPOK
TpUTOHOMETpHUEcKHUe (QYHKIUHU, UX CBOMCTBA U TpaduKu
58 [Ipocreiinive TPUrOHOMETPUUECKUE YPABHEHUS 2 YPOK
59 Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN 2 YPOK
60 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 2 YpOK
61 Pemenune TpuroHoMeTpuuEeCKUX HEPABEHCTB 2 YpOK
62 KonTposabnas padora «OCHOBBI TPUTOHOMETPUM 2 YpOK
Tema S Hayana maTeMaTH4eCKOro aHaJIM3a
63 ITocnegoBareIbHOCTH, CIIOCOOBI 3aMaHus IOCIEA0BATENbHOCTEN. MeTon 2 YPOK JIPrs.1, JIPnB.8, JIPmnB.11,
MaTeMaTHUYeCKON HHAYKIIMU. MOHOTOHHBIE 1 OTPaHUYCHHBIE MTOCIEI0BATEIILHOCTH. JIP3B.16, JIPdB 20
64 | Apudmerndeckas u reoMeTpudeckas nmporpeccun. beckoneuno yobIBarormas 2 YPOK JIPTB.23, JIPHN.32
reoMerpuueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUIECKOM OK1,0K4
nporpeccuu. JINHEMHbIN U HKCIIOHEHUMAIbHBIN pocT. Yucno e. @opmyrna ClI0kKHBIX
IPOLIEHTOB.
65 Hcnonp30Banne mporpeccuu sl pelIeHNs pealIbHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa. 2 YPOK
66 HenpepoiBHble pyHKIIMU 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI IpauKOB 2 YPOK
¢ynkuuit. CBolicTBa (QyHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTo HHTepBaJIOB JUIs
penieHus HepaBeHCTB. [IpuMeHeHre CBONCTB HENPEPHIBHBIX (DYHKIMHI IS pEeLICHUS
3az1ad.
67 [IpousBonnas ¢pynkuuu. 'eomerpuueckuii u puznueckuii cMpica npou3BoaHoi. Ilepas 2 YPOK
U BTOpasi IPOU3BOAHbBIE PYHKIIMH.
68 Pu3nyeckuii CMbICI NPOU3BOAHON B NPO(ecCHOHAIBLHO — OPHEHTHPOBAHHBIX 2 I13 Ne10
3agavax crnenuajibHocTH UHpopManMoHHbIEe CHCTEMBbI H IPOIrPAMMHMPOBAHHE
69 VYpaBHeHHe KacaTelbHOU K TpaduKy (yHKIHH. 2 YPOK
70 [IpousBonHbIe 31eMeHTapHbIX QyHKIMHA. [Ipon3BoHAS CyMMBI, TPOU3BEACHNUS, 2 YPOK
YaCTHOT'O M KOMITO3UIIMU (YHKIIUH.
71 Haxoxaenne HaubosbIIero 1 HaMEHbILIEro 3HaYeHUH HeNpephIBHON (QYHKIIUU Ha 2 YPOK
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OTpE3Ke..

72 MOHOTOHHOCTb PYHKIIMU U IKCTPEMYMBbI 2 YpOK
73 HUccnenoBanne (yHKImMil 1 mocTpoeHue rpaduKoB 2 YPOK
74 IIpuMeHeHHe MPOU3BOIHOM 1JI1 HAXOKAEHUsI HAWJIYYIIero penieHus B 2 I13 Nell
NPHUKJIATHBIX 3a7a4aX, /s ONpe/ieIeHHs1 CKOPOCTH M YCKOPeHHs Npouecca,
3aJaHHOr0 opMyJI0if WM rpaduKoMm.
Pelrenne npon3BoACTBEHHBIX 32/1a4 HA HAXO0XK/I€HUE ONTHMAJIbHOIO pe3yJibTaTa ¢
MOMOIIBI0 IPOU3BOIHOM.
75 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO MepBOOOpa3HbIX. Tabnuia nepBooOpa3HbIX. 2 YPOK
[TepBoobOpazubie snemMeHTapHbIX GyHKIM. [IpaBuia HaxoxkAeHNUS TePBOOOPA3HBIX.
76 Haxoxzaenue nepBooOpas3HbIX. 2 YPOK
77 Heonpenenennslii ”HTErpasl U €ro CBOKMCTBA. 2 YpOK
78 Wuterpain. 'eomeTpudeckuii CMbICI HHTErpaia. Berauciaenue onpeaenéHHoro HHTerpana 2 YpOK
no popmyne Herotona—JleliGuuna.
79 [TpuMmeHeHre uHTErpaia A HaXOXKACHUS MJIoMael IIOCKUX Uryp. 2 YPOK
80 [TpumeHeHue uHTerpaia A HaX0XKACHUs 00bEMOB r€OMETPUYECKHX Tell. 2 YPOK
81 IIpuMeHeHNsI MOHATHS MHTErPaJjia B MPo(hecCHOHAIBLHO — OPHEHTHPOBAHHBIX 2 I13 Nel12
3ajavax JJis cnenuaibHocTu UHdopMaunoHHbIE CHCTEMbI U POrPAMMHUPOBAHHE
82 [Ipumeps! pemiennii quddepeHnnanbHbIX ypaBHeHHH. MaTemaTnueckoe MOAeTMpOBaHNe 2 YPOK
pealbHBIX MPOIECCOB ¢ MOMOIIBIO AU PepeHIINATbHBIX YPAaBHEHUN.
Hroro: | 164
Kypc I'eomerpus
Ne dopmupyemble
O6beM | Buabl y4eOHBIX | JTHYHOCTHBIE Pe3yJbTATHI
HanmeHoBaHMe pa3jeioB U TeM N
4acoB 3aHATHI peasu3anumu NporpaMmsbl
BOCIUTAHUS
Paszneu: IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE
['eomeTpus HAa MIIOCKOCTH. Bujibl MIOCKUX GUIyp ¥ UX TUIOMIA/Tb. YpPOK JIPrB.1, JIPnB.8, JIPnHB.11,
2 | Pemenue NpakTHKO-OPHEHTHPOBAHHBIX 331a4 B KypCe T€OMETPHH Ha TIOCKOCTH. I13 Nel JIP38.16, JIPdB 20
JIPTB.23, JIPHI.32
3 OcHOBHBIE TTOHATHS cTepeoMeTpuu. Touka, mpsiMast, TII0OCKOCTh, IPOCTPAHCTBO. 2 YPOK
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4 [TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U YPOK
CJIEICTBUS U3 HUX.
5 | B3auMHOE pacroyioKeHUe IPSIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIHECS, TapaLIeIbHbIC YPOK
U CKpeuBaromuecs npsamsie. [Ipu3Haku CKpenmBarmuxcs NpsMbIX.
[TapamienbHOCTD NPSAMBIX M IIOCKOCTEM B IIPOCTPAHCTBE: IapajuleIbHbIE YPOK
6 | npsMBIeB IPOCTPAHCTBE, MAPATLICIBHOCTD TPEX MPSIMBIX, MAPAIUICIIEHOCTD IPSIMOM 1
IIJIOCKOCTH.
7 | Pemenue ctepeoMEeTpUYECKUX 3a/1a4 Ha JI0Ka3aTeIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIX C I13 Ne2
pPacnoJIoKEHUEM IIPSIMBIXB IPOCTPAHCTBE.
8 | [MapannenpHOE U IIEHTPAIBHOE POSKTHPOBaHHE, H300paxeHue Guryp. OCHOBHBIC YPOK
CBOMCTBA MapaJICIBHOTO IPOeKTUpOBaHus. V300paxenue Gpuryp B mapauieabHOI
IIPOCKIUU.
9 | Pemenue cTepeoMeTpUUYECKUX 3a]1a4,CBSI3aHHBIX C IIOCTPOCHUEM CEUCHHIA I13 Ne3
IJIOCKOCTBIO.
10 VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMHU, YTOJI MEXKIY IPSIMBIMHU B IPOCTPAHCTBE. YPOK
11 [TapanienbHOCT IIOCKOCTEN: MapasuiesibHbIE IIIOCKOCTH, CBOMCTBA MapajlIeNIbHbIX YPOK
IIJIOCKOCTEM.
12 [Ipocreiinme npocTpaHCTBEHHbIE PUTYPBI HAa IUIOCKOCTH: TETPadAp, Hapajlieienune],
IIOCTPOEHUE CEUYEHU.
13 [IepnieHauKyIspHBIE NPSMBIEB IPOCTPAHCTBE, MPSIMBIC MTAPAILIEIBHBIE U YPOK
NEPNEHANKYJISPHBIE K IIJIOCKOCTH, NIPU3HAK NEPIEHIUKYIISIPHOCTH MIPSMOHN U
IJIOCKOCTH, TEOpEMa O MPSAMOM NEPIEHANKYIIIPHOHN MIJIOCKOCTH.
14 OpToroHanbHOE IPOEKTUPOBAHUE. YPOK
15 [IepnieHaUKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO INIOCKOCTH, PACCTOSTHUE OT YPOK
IpSIMOM 70 TJIOCKOCTH, MTPOEKLMs PUTYphI Ha IIIOCKOCTh. TeopeMa o Tpéx
NEePHEHANKYIISPAX.
16 IIepnieHAUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHAUKYIAPHOCTH ABYX IIIOCKOCTEM. YPOK
17 Pemenne crepeomeTpuuecKkux 3ajay, CBA3aHHBIX C MEPIECHINKYIAPHOCTHIO IPSIMON 113 Ne4

" IIJIOCKOCTH.

OK1,0K4
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18 Pemrenne nmpukitagHeIX 3aa4,CBA3aHHBIX C HAXO0XKACHUEM T€OMETPUYECKUX BEITUYUH I13 Ne5
19 VYTibl B IPOCTPAHCTBE: YTOJI MEKIY NPSIMON U IIIOCKOCThIO, IBYTPAHHBIN YTol, YPOK
JIMHEWHBIN yroJ IByrpaHHOro yria.
20 TpéxrpanHslil 1 MHOrOrpaHHble yribl. CBOMCTBA IUNIOCKUX YIVIOB MHOTOTPAaHHOTO YIJa. YPOK
CBoiicTBa INIOCKUX U JIBYTPAHHBIX YITIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB U
CHHYCOB JJIsl TpEXIPAHHOI0 yIiia
21 KonrponbHas pabdora « IIpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE YPOK
Pa3nesi: MHOrorpaHHuKHM
22 | Buapl MHOTOIPaHHUKOB, pa3BEPTKAa MHOTOTPAHHHUKA. YPOK JIPrs.1, JIPmB.8, JIPaHB.11,
[TpaBUIBHBIEMHOTOTPAaHHUKHU: [IPABUIIbHAS IPU3MA U NIPaBUIIbHAS MUpaMUJIa, JIP3B.16, JIPdB 20
IpaBUiIbHAS TPEYrojbHasi MMpaMuia U IpaBUIIbHBINA TeTpa’ip, KyO. [IpeacraBienue o JIPTB.23, JIPHT.32
IPaBUIbHBIX MHOI'OI'PAaHHHUKAX: OKTA3p, 10JIEKadIp U UKOCAP. OK1,0K4
23 | [Ipusma: n-yronpHas npu3ma,lpsiMas 1 HaKJIOHHas IPU3Mbl, O0KOBasi U MOJIHAs YPOK
HOBEPXHOCTb IIPU3MBI.
24 [Tapaynenenunen, IpsIMOYTOJIbHBINA ApAJUISIICIUAIIE] U €r0 CBOMCTBA. Kparyaiiime mytu YPOK
Ha MIOBEPXHOCTH MHOI'OTPaHHUKA.
25 Teopema Ditnepa. IIpocrpancreennas treopema [Iugaropa.
26 ) N . YPOK
[Mupamupaa: n-yroabHasi nupaMuja, NpaBuibHas U yceu€HHas nupaMuabl. CBOHCTBa
p€6ep 1 OOKOBBIX I'paHeil MPaBUIbLHONW MUPAMMIBI.
27 | Boruucienue 1eMeHTOB MHOTOTPaHHHUKOB: p&0pa, AMaroHau, YIibl. I13 Ne6
23 [Tnomans GOKOBOM IOBEPXHOCTH M MOJIHOM MIOBEPXHOCTH MPSIMOM IIPU3MBI, IIOIIAIE YPOK
OCHOBaHUH, TeopeMa 0 OOKOBOMW MOBEPXHOCTU MPSIMOM Npu3Mbl. [1nomans 60koBoit
MIOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM MapauleIenuea.
29 | Mrnowazns 60KOBOH MOBEPXHOCTH U OBEPXHOCTH MPABIILHOI IHPAMH/IbL, TEOPEMA O YpOK
IUIOIIAY YCEUEHHOW MUPAMUIBI.
30 CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUHN ITPABHIIBHBIX MHOTOTPaHHUKOB. 13 Ne7

CI/IMMCTpI/Iﬂ B MpaBUJILHOM MHOT'OI'PAHHUKE: CUMMCETPUS MMapaJlJICIICIIUIICAA,
CUMMCTPUS NIPABUJIBHBIX TPU3M, CUMMCTPUS HpaBI/IHBHOﬁ IIMpaMUuJIbl.
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Paznen: Tena Bpamenust

31 | Hununapudeckas MOBEPXHOCTh, KOHMYECKAs IIOBEPXHOCTD, C(PEPUUECKAATIOBEPXHOCTD, 2 YPOK
00pa3yrolue MoBepXHOCTEH.
32 | Uunuuap. Paspéprranunmupa. 2 YPOK
33 | Konyc, yceuénnblii Konyc. Pa3éprrakonyca. 2 YPOK
34 | Coepa, map. 2 YPOK
35 | BzaumHoe pacrionioskeHue cepbl U IUIOCKOCTH, KacaTesbHasi INIOCKOCTH K cdepe. 2 YPOK
N306paxkeHue Ten BpaiieHus Ha rmiockocti. CummeTpus chepsl U mapa.
KomOunammu Ten BpamieHus: 1 MHOTOIPaHHHUKOB.
36 | BeluncieHue >J1€MEHTOB UIMHAPA, KOHyca, mapa U cepsl 2 YPOK
37 | IInowaas MOBEPXHOCTUILIUHIPA. 2 YPOK
38 | [Inomaapr 60KOBOM MOBEPXHOCTH UITOJIHOM MOBEPXHOCTH KOHYCA. 2 YpOK
39 | Ypasuenwue chepsl. [Inomans chepsr ne€ yactei. 2 YPOK
40 | Pemenue 3a1a4 ¢ mpoQecCHOHATBHO-OPUESHTHPOBAHHBIM COJICP)KaHUEM HA 2 YPOK
BBIYHMCIICHHE TUTOIIAIH TOBEPXHOCTH U 00BEMA TeOMEeTpHUECKUX Tell. Pemenue 3a1aq
Ha [TOCTPOEHHE CEUeHHH B MPO(ecCHOHANBHOIM
nestenbHOCTH. IlocTpoeHne cedeHnit MHOrOrpaHHUKOB U TeJl BpalieHus. MeToabl
MOCTPOCHMS CEUEHH: METOCIIEI0B, METO/I BHYTPEHHET O MPOEKTUPOBAHUS, METO
nepeHoca CeKyIien I0OCKOCTH
41 | O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 06bEMe TPSIMOYTOJIBHOTO 2 YPOK
napansenenunena u cieacTsus u3 He€. O0bEM NpsAMON U HAKIIOHHOM MPHU3MBI.
42 | O0bemM nupaMuIbl. 2 YPOK
43 | O6veM nuIMHIpA 2 YPOK
44 | OOBeM KoHYca. 2 YPOK
45 | O0BEM mapa 1 M1apoBOTO CErMEHTA. 2 YpPOK
46 | Perenue nmpuKIaHbIX 337124, CBSI3aHHBIXC IIHJIHHIPOM, KOHYCOM H IIAPOM. 2 113 Ne9
47 | KomOWHamu Tel BpalleHus 1 MHOTOTPaHHUKOB. [Tpr3ma, BMcaHHas B IAJIHHID, 2 YPOK

OIMMCaHHag OKOJIO HWJIMHAPA.

JIPrs.1, JIPnB.8, JIPmnB.11,
JIP3B.16, JIPdB 20
JIPTB.23, JIPHI.32

OK1,0K4
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[epeceuenue cheps! 1 mapa ¢ mwiockocTbio. Kacanue mapau cdepsl II0CKOCTHIO.
[lonaTHe MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO C(epsbl, Chephl, BIMCAHHOH B
MHOTOTPaHHMK WJIN TEJIO BPALICHMS.

48

[Tono6ues npoctpanctBe. OTHOIIEHNE 00BEMOB, TUIONIAICH TOBEPXHOCTEH MOJOOHBIX
¢uryp. IIpeobpazoBanne  momobus, romoreTus. Pemenue 3amad Ha
IVIOCKOCTHC UCTIONIb30BAaHUEM CTEPEOMETPUUECKHX METO/IOB.

YPOK

49

Peurenue 3aga4 ¢ npogeccHOHATBLHO-OPHEHTHPOBAHHBIM CO/IeP:KAHMEM HA
BbIYMCJICHHUE IJI0IIA/IN OBEPXHOCTH M 00bEMA reoMeTpuvecKux Tej. Pemenne
3a/1a4 HA MOCTPOEHHUE CeYeH i B POo(heCcCHOHATbHOMI

nesiteqabHocTH. [locTpoenne ceyeHnii MHOrOTpaHHUKOB U TeJl BpaleHusi. MeToabl
NMOCTPOEHHs] CeYeHMii: MeTO/1CJIe/I0B, METO/l BHYTPEHHET 0 MPOEKTUPOBAHMSI, METO/I
NepeHoca cexkyuieil mI0CKOCTH..

I13 Ne8

Pa3nes: BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

50

[IoHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOI'O BEKTOPA,
BCKTOPbI KOJUIMHCAPHBIC, COHAIIPABJIICHHLIC W IIPOTUBOIIOJIOKHO HAIIPAaBJICHHBIC
BEKTOpBI. PaBEHCTBO BEKTOPOB.

YPOK

51

JleiicTBUs ¢ BEKTOpaMU: CJIOKEHHE U BBIYUTaHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BeKTOpa Ha umciio. CBoiicTBa cioxeHus BeKkTopoB. CBoiicTBa
YMHOXEHHSI BEKTOpa Ha YHUCJIO.

YPOK

52

Onepaunn Hajg BekTopamu. BekTopHOEe yMHOKEHNE BEKTOpOB. CBONCTBAa BEKTOPHOIO
yMHOXeHMs. [IpsaMoyrosbHas cucreMa KOOpAHHAT B pocTpaHcTBe. KoopauHaTel
BekTopa. Pa3noxenue Bekropa o 6aszucy. KoopanHaTHO-BEKTOPHBII METO IpU
PELICHUH T€OMETPUYECKUX 3a1ay.

YpPOK

53

JlexapToBbI KOOPANHATHI B IPodecCHOHATbHO-OPHMEHTHPOBAHHBIX 3a/1a4axX
TeXHOJIOrH4eckoro npopuis.lIpsimoyroapHas cucreMa KOOPAMHAT B
npocrpancre. Koopannarsl BekTopa. CBsi3b Me:K1y KOOPAUHATAMH BEKTOPAMM
KOOPAMHATAMH TOYEK

YpPOK

54

YpaBHEHHE MPAMON,IPOXOASAIIEN YEPE3 IBE TOUKHU. Y PaBHEHHUE TIIIOCKOCTH,
HOpMaJb, YpaBHEHHE MIIOCKOCTH B OTPE3KaX.

YPOK

55

Ilonsarue KOMINIIaHAPHBICBECKTOPHI. HpI/I3HaK KOMIIJIAaHApHOCTHU TpéX BCKTOPOB. HpaBI/IJ'IO
napajjejacnuiicaa. TeopeMa 0 PAa3JIOKCHUH BEKTOPA 10 TpéM HCKOMIIJIaHApHBIM
BCKTOpaMm. Hp}IMOYF OJIbHAACUCTEMA KOOPAUHAT B ITPOCTPAHCTBE. KOOpIII/IHaTBI BCKTOpA.

YPOK

JIPrs.1, JIPnB.8, JIPmnB.11,
JIP3B.16, JIPdB 20
JIPTB.23, JIPHN.32

OK1,0K4
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CBs13b MEXYKOOPAMHATAMHU BEKTOPA U KOOPAUHATAMHU TOYEK.

56 | Yrom mexay Bekropamu. CKaIIpHOE MTPOU3BEICHNUE BEKTOPOB. 2 YPOK
57 | JIemwxkenus npoctpancTBa. OToOpakeHus. J|BrkeHUs U paBeHCTBO Guryp. Oo1me 2 YPOK
CBOMCTBA JBM>KCHUN. BUbI IBUKEHUI: TTapasuiesibHbIN IEPEHOC, IEHTPaIbHAs
CUMMETPHUS, 3epKajbHasi CAMMETPHS, IIOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust
nonobus. [Ipsmas u cdepa Ditnepa.
58 | [IpumeHeHue MOHATHS 1€KaPTOBBI KOOPAMHATHI IPU PELUICHUH B IPAKTUKO- 2 YPOK
OpUEHTUPOBAHHBIX 3aJayax
59 | KonTposbHas paboTta «BeKTOpBI 1 KOOPIMHATHI B IPOCTPAHCTBE) 2 YPOK
60 | Pemenue 3amau «IIpsMbie U MIOCKOCTH B IPOCTPAHCTBE 2 YpPOK
61 | Pemenue 3anay «MHOTOTPaHHUKH U TEJIa BPAILICHUSD) YpOK
62 | Pemenue 3ana4y «BeKTOpBI M KOOPAMHATHI B IPOCTPAHCTBE 2 YpOK
Hroro: | 124
Kypc BeposiITHOCTL M CTATHCTHKA
Ne O6bem | Biabi yuesnbIx ®opmupyemMble JHYHOCTHBIE
HaumeHnoBaHue pa3ae/ioB U TeM . pe3yJbTaThl peaju3anumn
4yacos 3aHATHIA
NporpaMMbl BOCIUTAHUSA
1 2 3 4
Tema 10 MHo:kecTBa H JIOTHKA
YPOK
1 | MHO)ecTBO, Onepaliy HaJl MHOKECTBAMH U MX CBOWCTBA. Jlnarpammel Oiinepa—Benna. 2 JIPre.1, JIPnB.8, JIPaus.11,
JIP3B.16, JIPdB 20 JIPTB.23,
[IpumeHeHrne TeOPETUKO-MHOKECTBEHHOTO anmapaTa Jisi OMHCaHUs PeabHBIX YPOK JIPHI.32
2 | IpOIIECCOB U SIBICHUHN, MPUPEIICHUH 33]1a4 U3 IPYTHX YU4eOHBIX MPEIMETOB. 2 OK1,0K4
Omnpenenenue, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.
Tema 11. BepoATHOCTD M CTATHCTHKA
I'pad, cBs3ubBIN Tpad, myTH B rpade: MUKIBI U TETH. YPOK JIPrs.1, JIPuB.8, JIPmuB.11,
3 2 JIP3B.16, JIPdB 20 JIPTB.23,

(C'pad, cBs3HBIA Tpad, mpeacTaBiacHHME 3amadd ¢ momomplo rpada. CremneHb
(BasileHHOCTD) BeplIuHBL ['padsl Ha miockocT. [epesws. IlyTe B rpade. Llenu u

JIPam.32
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IUKJIBL. J[epeBociTyqaifHOro 3KCIIepUMEHTA)

[IpencraBneHne JaHHBIX € [OMOHmbEO  Tabiuim u  auarpamm.  CpenHee
apuMeTHUECKOe, MeIMaHa, pa3Mmax, JUCIEePCHUs U CTaHJAapTHOEC OTKJIOHCHHE
YHUCIIOBBIX HAOOPOB

YPOK

Cnyuaiinvie dxcnepumenmol U codovimus. DnemeHmaphvie coObImusl.

(City4aitHble 3KCIIEPUMEHTBI (OIIBITHI )M CITyYaiHBIC COOBITHS. DIIEMEHTAPHBICCOOBITHS
(ucxozpr). BeposTHOCTH ClTy4aitHOTO COOBITHS. hiuzocms uacmomsl U 8epoOSMHOCIU
coovimuti. Cnyyaiinvle onvimsl ¢ pAGHOBO3MONCHbIMU daemenmapHbimu CoobImusimu.
BepositTHOCTH COOBITHIA B OIBITaX C PABHOBO3MOYKHBIMHU DJIEMEHTAPHBIMUCOOBITHSIMHU. )

YPOK

Onepanuu Haj COOBITUSIMU: TIepecevyeHrne, 00bEAMHEHNE, TPOTHUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyria cloKeHUs BEPOATHOCTEH

(ITepeceuenue, 00bETUHEHNE MHOYKECTBH COOBITHH, TPOTHUBOITOIOKHBIC COOBITHSL.
dopmylia CIOKEHUS BEPOSTHOCTEN Y CJIOBHASI BEPOATHOCTD. Y MHOKEHHE
BeposATHOCTeH. Popmyna ycioBHOM BeposTHOCTH. DopMyIia OTHONW BEPOSTHOCTH.
dopmyia baiieca. HezaBucHMbIeCOOBITHS)

YpPOK

VYcnoBHas BEPOSATHOCTh. Y MHOKEHHE BEPOSATHOCTEN. J[epeBo cirydyaliHOTO
skcnepuMenTa. @opmyna nmoiaHoi BepositHocTH. Dopmyna baiteca. HezaBucumbie
coOBITHS

YPOK

Pemienue 3a1a4 ¢ HCIIOJIB30BaHUEM ACpeBa CJ'Iy‘-I&fIHOFOOHLIT@., (I)OpMy.]'I CJIOXKCHHUA
U YMHOXKXCHUA BepOHTHOCTeﬁ

I13 Nel

BeposiTHOCTB B 3a1a4ax TEXHOJIOrH4eckoro npopuis. CiaydaiiHbie ONbITHI €
PABHOBO3MOKHBIMHYJIEMEHTAPHBIMH COOBITHSIMH.

113 Ne2

10

KombunaTopaoe npasuino ymHoxkeHus. [lepectaHoBkH U paxTopuan. Uucio
coyeranuil. Tpeyronpnuk ITackans. @opmyna bunoma HperoToHa.

YpPOK

11

BunapHsIif cirydaiiHbIi ONBIT (MCTIBITaHUE), ycneX U Heynada. HezaBucumele
ucneltanus. Cepust He3aBUCUMBIX MCIIBITAHUN 710 IepBoro ycnexa. Cepus
HE3aBUCUMBIX ucnbITaHui beprymnu. CinydaiiHbli BEIOOp M3 KOHEYHOHCOBOKYITHOCTH

YpPOK

12

Crnyuyaiinas BennumnHa. Pactipenenenue BeposiTHocTel. Jluarpamma pacripeneneHusl.
Ornepanuu Haj CilydaiiHbIMU BelnunHaMHu. [IpumMepsl pactipenenennii. bunapHas
ciyyaliHas BenuuyuHa. [Ipumepsl pacnpenencHuii, B TOM YUCIIE T€OMETPUYECKOE U
OMHOMHAIBHOE pacipeiesieHue.

YPOK

13

CoBMecTHOE pacnpeaciiCHUC IByX CJ'Iy‘iElfIHLIX penuduH. HezaBucumeie CJ'Iy‘-IElfIHLI@

YPOK

OK1,0K4
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BEJIMYMHBI. MaTeMaTn4eckoe OXXHIaHNue CIy9aiiHOM BeTMYHHBI (pacrpe/IeiIeHus).
CBolicTBa MaTEMaTUUYECKOTO OXUAaHus. [IpuMeprl MpUMEHEHHsI MATEMaTHUYECKOTIO
O’KU/1aHus (CTpaxoBaHUe, JoTepes). MaremaTuyeckoe oKujaaHue OuHapHOU
CIIy4yallHOM BeIU4MHBL. MaTeMaTnyecKkoe 0KMIAHUE CYMMBI CIIy4alHbIX BEJIUYMH.
MareMaTHuecKOe 0XKHIaHUE TE€OMETPUIECKOr0 1 OMHOMHUAIBHOTOpACTIPEICICHUH.

14

IIpencraBiienne JaHHBIX. 321a4M MATEMATHYECKOH CTATUCTHKH
TeXHOJ0TH4ecKoro npoduiis. Boi6opounblii k03¢ GuiIueHT KOPP eI,
Paziinyue mexxny JJMHEHHOMH CBA3bI0 M IPUYUHHO-CJIEACTBEHHOM CBSA3BIO.
JIunelinasiperpeccusi, MeTOJ HAUMEHbIIHUX KBA/IPaTOB

13 Ne3

15

MaremaTHueckoe 0’KuAaHue clydaiiHo# BennuuHbl (pacnpenenenus). [Tpumepst
MPUMEHEHHUS MAaTEeMaTHYEeCKOTO OKUIaHus (CTpaxoBaHue, JoTepes).
MareMaTHueckoe OKuaaHne OMHAPHON CIy4allHOM BeIMYMHBI. MaTeMaTnieckoe
OKHJaHUE CYMMBI CIy4YailHbIX BeIMUMH. MaTeMaTH4ecKoe 0KHU1aHue
F€OMETPUUYECKOT0 U OMHOMHUAJILHOTOpACIIPEIETICHUIN. .

YPOK

16

Jucniepcus U CTaHIapPTHOE OTKJIIOHEHHUE CIIYYalHOW BEJTMYUHBI
(pactipenenenus). Jlucnepcust OMHAPHO#M ciyJaliHoi BeuuuHbl. CBONCTBA
JTUCTIEPCUH
Marematuueckoe 0XKUAaHUE TPOU3BEACHUS U JUCTIEPCHS] CYMMbI HE3aBUCUMBIX
CIIy4aifHbIX BeNU4HH. Jlucrepcus U cTaHAapTHOE OTKJIOHEHHE OMHOMHAIILHOTO
pacnpeneneHus. Jlucnepcus ¥ CTaHAAPTHOE OTKIOHEHHE F€OMETPUUYECKOTO
pacnpeneneHus.

YpPOK

17

Hepasencto Yebriména. Teopema YeOniuépa. Teopema bepryin. 3akoHO0IBIINX
yncesl. BeiOopouHbIil MeToA HccaenoBaHuil. BeIOOpOoUHbIE XapaKTepUCTHKY.
OneHuBaHue BEpPOSTHOCTU COOBITHSA IO BHIOOPOUYHBIM JaHHBIM. [IpoBepka
IPOCTEHMIINX TUIIOTE3 C MOMOLIBIO U3YUYEHHBIX PACIPENETICHUI.

YpPOK

JIPrs.1, JIPuB.8, JIPmuB.11,
JIP3B.16, JIPdB 20 JIPTB.23,

JIPam.32
OK1,0K4
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18

HenpepsiBable ciydalinbie BeauduHsbl. [IpumMepsl. @yHKIMS IUIOTHOCTH BEPOATHOCTU
pactipeznenenus. PaBHomepHOe pacnpe/iesieHue U ero CBOMCTBa. 3a/1auu, MPUBOSIINE
K II0Ka3aTeIbHOMY pacpe/iesICHUI0. 3a/1aul, IPUBOAAIIUE K HOPMAIbHOMY
pactpeneneHno @yHKIUS IIOTHOCTU BEPOSITHOCTH II0KA3aTEIbHOTO PACIIPEAEIICHMS,
(GyHKLUS TUIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO pacnpeaeieHus. OyHKIus
IJIOTHOCTUHU CBOMCTBA HOPMAJIBHOT'O PaCIPENEICHHUs.

YPOK

19

I'enepanbHasi COBOKYITHOCTb U cily4aiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapakTepUcTUKaMU.OLEHKa CPETHETO U IUCIIEPCUN FE€HEPAIbHON
COBOKYITHOCTH

C MIOMOUIbIO BBIOOPOYHBIX XapaKTepucTUK. OLleHUBaHUe

BEpOATHOCTEH coObITHII 110 BhIOOpKe.CTaTucTHYeckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBK CBOMCTB U3YYEHHBIX PACHPEACIICHUN.

YPOK

20

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPUBOJISAIINEK
pacmnpenenenuto [lyaccona.

113 Ne4

21

KoBapuanus nByx cinyuaitubix BenuuuH. Koadduuuent nuueitHol koppessiuuu.
CoBmecTHBIE HAOII0IEHUS IBYX BEJIMYMH. BIOOpOUHBIN KO3 (DUIIMEHT KOPPETSALHH.
Paznuune Mex 1y IMHEWHON CBSI3bIO M IPUYUHHO-CIICCTBEHHOM CBA3bI0. JInHelHas
perpeccusi, METOJl HAMMEHBIIINX KBAaIPaTOB.

YpPOK

Hrtoro

42

Koncynpranus

OK3aMeH

Bcero

336
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4. YCJIOBUSA PEAVIMBALIMU YYEBHOT' O TIPE/IMETA

41. TpeGoBaHussi K MHUHUMAJBHOMY MAaTepPHATbHO-TEXHUYECKOMY
ol0ecrne4eHnIo

Peanuszanus mnporpamMmsl y4yeOHOro mpeaMmeTa TpeOyeT Haauuusg ydeOHOro
kaOnHeTa MaTreMaTuKH.

ObopynoBaHue ydeOHOro KaOWHETa: KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB
(UMpKynb,  TPEYrOJbHMK, JIMHEIKA  METpoBasi, TPAHCHOPTHP),  KOMILIEKTHI
MHOTOTPAaHHUKOB M KPYTJIBIX Tes, Tabmuipl. KOMIUIEKT METOAMuYecKHX yKa3zaHuM K
IPaKTUYECKUM paboTam

Texuunueckue cpeactBa o0yuenus: arepaktuBnas qocka SMART,

4.2. MudopmanuonHoe odecrneyeHue

NupopmanmonHoe odbecrieueHre 00y4eHus COAEPKUT MepeYeHb PEKOMEHTYEMbIX
yueOHbIX u3nanuii, UHTepHeT-pecypcoB, TOMOJIHUTEILHOM IUTEPaTyPHI.

OcHOBHbBIE HCTOYHUKHU (U3 DedepanivbHoz2o nepeuns)

1. KoznoB B.B. Marematuka: anreOpa U Havajla MaTEMaTUYECKOTO aHAJIM3a,
reometpus: yueOHuk it 10 knacca . ba3oBwiil U yriyOn€HHBIN ypOBHU /
B.B. Kosnos, A.A. Hukutun. - Mocksa : Pycckoe cnoso, 2023. - 464 c. -
ISBN 978-5- 533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

2. Kosznos B.B. Maremartuka: anrebpa u Havaga MaTeMaTHUECKOTO aHAIN3a,
reoMmeTpus: yueOHuK st 11 kmacca . ba3oBblit U yriyOJI€HHBIH YpOBHU /
B.B. Kosnos, A.A. Hukutun. - Mocksa : Pycckoe cnoso, 2023. - 464 c. -
ISBN 978-5- 533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading

3. Crupuna, M.C. Teopusi BEpOSTHOCTEH W MaTeMaTW4ecKash CTaTUCTHKA:
yae6/ M.C. Crupuna, I1.A. Compun.- 6-¢ usm, crep.- M.: OOp. -u3mar
IIEHTP
«Axagemusy», 2023.-352¢. ISBN978-5-0054-1207-2.- Tekcr:
HEMNOCPEACTBCHHBIN

4. Cnupuna, M.C. Teopus BepOATHOCTEH W MaTeMaTuueckas CTaTUCTHKA: cO.
3amay/ M.C. Cnupuna, II.A. Cnoupun.- 5-¢ wuszg, crep.- M.: OOp.usnmar
IICHT]

«Axanemusy, 2023.-192¢. ISBN978-5-0054-1208-9.- Tekcr:

HEMOCPEICTBEHHBIN

HOHOHHHTCJ’IBHBI@ NCTOYHUKU

1. AnreOpa m Hayajga maTeMathdeckoro aHammsa. 11 kmacc. ba3oBbeiii u
yIIyOJICHHBI ~ ypOBHHU:  Y4YEOHUK s 061eo0pa3oBaTeIbHbIX
opranmzanuii / FO. M. Konsrua u ap.. - 7-e u3a. - M. : IlpocBemenue,

2019 .- 384 c. : .
2. AnreOpa u Haudanma maremartudeckoro ananuza. 10 kmacc. bazoBwiii u
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yIrayONeHHbI ~ ypOBHU:  y4eOHHMK i1 oOmieo0pa3oBaTenbHBIX
opranuzanuii / FO.M. Konsarun u ap. - 8- uza. - M.: IIpocsemenue, 2020 .
—384 c. :un.

3. bammakoB, M.M. Marematuka: aireOpa M Haydajga MaTEMaTHUYE€CKOTO
aHanuza, reomerpus.: yue6. /M.UM. bammakos.- 3-¢ usm., crep..- M.:
N3n. neHtp

4.3 O0pa3oBaTe/ibHbI€ TEXHOJIOTUH

[lpu  peanuzamuu  y4eOHOro  MpeaMeTa  HUCIOJB3YIOTCA  pa3lIuyHbIe
oOpa3oBaTeNbHbIE TEXHOJIOTMH, B TOM YHCIIe JUCTAHI[MOHHBbIE OOpa30BaTENbHbIC
TEXHOJIOTUH, SJIEKTPOHHOE 00YUYCHHE.

[Ipn peanuzanmu  y4eOHOro mMpeaMeTa  UCIHOJIb3YIOTCS  aKTHBHBIE U
MHTEpaKTUBHbBIE (DOPMBI U METO/AbI OOYUECHHUS:

-IIpe3enTanuu

-TectoBbie mporpammsl (mopran JIO KJITIK, OnlineTestPad, Stepic)

-KomnsroTepHbie mporpaMMbl

-KomnsrotepHas nporpamma nocTpoeHus rpauxon
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O

IHPEIMETA

KOHTpOJ'IB H OLICHKA pC3YyJIbTAaTOB OCBOCHHA y‘—IC6HOFO MpcaAMCTa OCYIICCTBIIACTCA

mpernogaBaTciicM B XOJC CTapTOBOﬁ JUAarHOCTHUKU,

TEKyIIEW W TEMaTUYECKOU

JAMArHOCTUKHM (YCTHOTO OIpOca, MPOBEACHUS MPAKTHUYECKUX 3aHIATHH, J1abOopaTOPHBIX
3aHATHH, MUCbMEHHBIX KOHTPOJIBHBIX pabOT, TECTUPOBAHMS), a TaKXKE€ B pe3yJbTaTe
BBITIOJIHEHUS 00YYaIOIMMUCS UHIMBUIYAIbHBIX 3aJJaHUM, IPOEKTOB, UCCIEAOBAHUIM.

B cooTBeTcTBMU ¢ yueOHBIM IUIAHOM MPOMEKYTOUYHAsI aTTECTalUs M0 y4eOHOMY
npeaMeTy npeaycMoTpeHa B gopme skx3amena. JlJis KOHTPOJS U OLICHKU pe3yJbTaTOB
OCBOCHHMSI Y4eOHOT0 npeameTa pazpadoTaH (GOH/I OIEHOUYHBIX CPEACTB.

PesynpTaThl  00y4YeHUSI  PAaCKPBIBAIOTCS

acpes3 YCBOCHHBIC

3HaHHUA 141

pUOOpEeTEHHbIC YMEHHUSI, HAIIPaBJIEHHBIE HA (POPMUPOBAHKE OOIINX KOMIETEHIIUH.

PesynbTarsl 00yueHus (mpeaMeTHbIE)
Ha ypOBHE Y4€OHBIX JIEUCTBHI

CDOprI 1 MCTOABI KOHTPOJIA U
OIICHKY PE3YJIbTaTOB O0yUCHUS

Kypc «Aaredpa u Hayaj1a MaTeMaTHYeCKOI0 AaHAJIN3a»
Yucna u evluucnenun.

I11, 112, 113, 114, 115, 116, 117, I18, I19, 1110, IT11
Ypaeénenus u nepasencmea:

I11, 112, 113, 114, 115, 116, 117, I18, I19, 1110, 1111, 1112, I113,
[114, 1115, 1116, 1117, IT18

@yukyuu u cpaguxu:
11, 112, 113, 114, T15, 116, 117, I18, I19, I110

Halla./la mMamemamuyecKkozo anaiusa.
11, T12, 13, T14, T15, 116, T17, T18, T19, TT10, T111, T112, T113,
14, 1115

Mnuoscecmea u no2uKa.
1, I12

BxoaHoii KOHTpPOJIL  (TecTOBas
pabora)

Texymmii KOHTpPOJb  (YCTHBIH
OIpOC, MPAKTUYECKUE 3aJaHus,
TECTOBBIE 3aJlaHMsI, ITMCBMEHHBIC

3aaHus, MaTeMaTU4YeCKui
JIUKTAHT, PEIICHUE 3a71a4).
PyOesxxubiii KOHTPOJIb

(koHTpOJILHAsSI padoTa).

Kypc «I'eomerpus»

I11, 112, 113, 114, 115, 116, 117, I18, I19, 1110, IT11, 1112, I113,
1114, 1115, 1116, I117, 1118, 1119, 1120, 1121, 1122, [123, 1124,
1125, 1126, 1127, 1128, 1129, 1130, 1131, 1132, TI33, [134, I135,
1136, 1137, 1138, 1139, 1140, 1141

Texymmii KOHTpPOJb  (YCTHBIN
ONpoC, MPAKTUYECKUE 3aJaHus,
TECTOBbIE  3ajaHus, pedeparsl,
IIMCbMEHHBIE 3a/1aHus,
MaTeMaTU4eCKUun JTUKTaHT,
pelieHne 3aznad, CaMOCTOSITENbHAs
pabora)

PyOesxxubiii
(KoHTpoJIbHAs paboTa).

KOHTPOJIb

Texkymmii  KOHTPOJb  (YCTHBII
OIpocC, TMPAaKTHYECKUE 3aJaHMS,
TECTOBBIE  3a7aHus, pedeparTsl,

Kypc «BeposiTHOCTB M CTATHCTHKA) [MACbMEHHBIE 3a7aHusl,
I11, 112, I13, 114, 115, 116, 117, I18, 119, 1110, 1111 MaTeMaTHYEeCKUI JHUKTaHT,
pelieHre 3aaad, CaMOCTOSITENbHAs
paborta)
PyOesxkHbIi KOHTPOJIb
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(KoHTpoOJIbHAS padoTa).

HNTOroBbIii KOHTPOJIb: IK3aMeH

IIpuno:xkenue 1

TeMbl HHAUBHUAYAJIBHBIX ITPOCKTOB

Ne o/mt

Tema HHAWBUAYAJIBHOT'O ITPOCKTA

MatemaTnka B ”HQOPMAITMOHHBIX TEXHOJIOTHUSIX.

Aﬂre6pa JIOTUKH U JIOTHYCCKHEC OCHOBBI KOMITBIOTCPA.

I'padbl 1 UX IPUMEHEHHE B ApXUTEKTYpE.

FGOMeTpI/IH JOXIA U CHCTI'a

HpOI/ICXO}KHGHI/IG, Pa3BUTHUC U ITPUMCHCHUC YCJIOBCYCCTBOM I'COMCTPHMH.

I'eomeTpus EBkmaa kak nepBas Hay4Hasi CUCTEMA.

I/ICTOpI/IH INPUMCHCHHUS MAaTCMATUUCCKUX MCTO/I0OB B (1)I/ISI/IKC.

®OIN®| O IWIN

OnpeneneHrne MaTeMaTUYECKUX MTAPAMETPOB «IIOTPEOUTEIBCKON KOP3UHBD)
B YCJIIOBHSIX KPYITHOT'O TOPO/JIA.

©

Jluct Mebuyca - yTMBUTEIbHBIH 00BEKT HCCIICTIOBAHMS.
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