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1. ITACITIOPT NNPOI'PAMMBI JUCHUIIVIMHBI MATEMATHUKA:
AJITEBPA N HAYAJIA  MATEMATHYECKOI'O AHAJIM3A;
I'EOMETPUA

1.1. O6sa1acTh NPUMEHEHUS] IPOTPAMMbI

ITporpamMma o61mieoOpa3oBaTenbHON y4eOHON IucuuIuIMHbl «Martemaruka:
anredpa W Hayajla MaTeMaTUYECKOrOo aHajau3a; FeOMETpHUs» MpeaHa3HAuYeHa JUIs
U3y4YEeHHUS MaTeMaTUKU B KOJUIEI)KE MPOQPECCHOHATBHOIO  00pa3oBaHus,
peanu3yIoniero 00pa3oBaTelibHYI0 MIporpaMMmy Ha 0a3e OCHOBHOIO  OONIEro
oOpa3oBaHMsI B MpeAesiaXx OCBOCHHUSI CPEAHET0 MpOo(dhecCHOHATBFHOTO 00pa30BaHMS
no crneruanbHOCTH 18.02.12 TexHonorus aHaIuTUYECKOTO KOHTPOJIS XUMUYECKHAX
COECIMHEHNH.

1.2. MecTO AUCHMIVIMHBI B CTPYKTYpPe NMPOrpaMMbl OATOTOBKHU CHENHMAINCTOB
CpeIHero 3BeHa:

HucuunnuHa «MaremaTuka: anredpa ¥ Hayajda MaTeMAaTUYECKOro aHalln3a;
TEOMETPHUSD OTHOCUTCA K 0011e00pa30BaTeIbHOMY YUE€OHOMY LIMKITY.

1.3. Hean u 3agauM JUCHMILVIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHUA
TUCHMILIAHBI:

B pe3ynbraTe 0CBOEHUS NUCUUIUIMHBI O0YYaIOIUICS T0JKEH YMeTh:

— BBINOJHATH apUPMETUYECKUE IEHCTBUS HAJl YUCIIAMU;

— HAXOAWTh TMNPUONIDKCHHbIE 3HAYCHUS BEJIMYUH MW TMOTPEIIHOCTH
BBIYHCIICHUN (a0CONIIOTHAsT M OTHOCUTENbHAsS); TOJIb30BATHCSA MPUOIMKEHHON
OLICHKOW MpHY MPAKTUYECKUX pacyeTax;

— HAXOAWTh 3HAYEHMS] KOPHS, CTENEeHH, Jorapupma, TPUTOHOMETPUUECKUX
BBIDOKEHUII HA OCHOBE ONpPEAENICHUs, MWCIOJb3Yys MNpU HEOOXOJIUMOCTH
WHCTPYMEHTAJIbHbIE CPEJCTBA;

— BBIMOJHATH  MPEOOpa3oBaHUSl  BBIPAXKCHUH, MNPUMEHAS  (HOPMYIIbI,
CBSA3aHHBIE CO CBOICTBAaMU CTEIEHEW, JOrapu(pmMoB, TPUTOHOMETPUUECKUX
yHKUMH;

— BBIYHCIIATh 3HAYCHUE (PYHKIIMU M0 33JJaHHOMY 3HAUYCHHIO apryMEHTa IpH
Pa3IUYHBIX CrIOCcO0aX 3aaHus QyHKIUN;

— ONpeaensaTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIHH, WILTIOCTPUPOBATH
uX Ha rpadukax;

— CTpPOUTh TpapUKu M3YyYEHHBIX (PYHKIUH, WLIIOCTPUPOBATH MO rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIIUH;

— UCTOJIB30BATh MOHATHE (QYHKIIUU JIJIs1 ONMCAHUS U aHAJIM3a 3aBUCUMOCTEH
BEJINYUH,;

— pelaTh palMoHalIbHbIE, MOKa3aTellbHbIE, norapupMuyecKue,
TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOJSALIMECS K JIMHEHHBIM M KBaJpaTHbIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

— HCTOJB30BaTh rpadMYECKUil METO/ PEIICHUSI YPAaBHEHUI 1 HEPABEHCTB;

— n300pakaTh HA KOOPJAMHATHOW TUIOCKOCTH PEIICHUS ypaBHEHH,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU;



— COCTaBISAITb W peIIaTh YPaBHEHHsS W HEPABEHCTBA, CBS3bIBAIOLINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIAJHBIX) 33/1a4aXx;

— HaxOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIIHIA;

— HCHOJB30BaTh MPOU3BOAHYIO JUII M3YYEHHS CBOWCTB (QYHKUHUA H
HOCTPOEHUs IpaKOB;

— NPUMEHATH NPOU3BOAHYIO JJIs IPOBEICHUS IPUOIMKEHHBIX BBIUMCIICHUH,
pemarty 3aJayd MPUKIAJHOIO XapakTepa Ha HaXO0XACHHWE HauOOJbIIEr0 MU
HaWMEHBIIEr0 3HAYECHNS,

— BBIUMCIATH B MPOCTEMIIMX  CclydasX I[UIOMAAM M  O0BEMBI C
WCITOJIb30BAHUEM OINPEIEICHHOTO HHTETPAJIa;

— pacrmo3HaBaThb Ha 4YEpPTEkKaxX M MOJEISAX IPOCTPAHCTBEHHbIE (HOPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSAMU, U300PAKEHUSIMU;

— ONMCHIBATH B3aWMMHOE pACHOJIOKEHUE TIPSAMBIX M IUIOCKOCTEHM B
IPOCTPAHCTBE, ApPTyMEHTUPOBATH CBOU CYXKACHHS 00 3TOM PacHoJIOKEHHH;

— aHaJM3HMpPOBAaTh B MPOCTEUIINX CIIy4YasgX B3aUMHOE PACIOJIOKEHUE
OOBEKTOB B POCTPAHCTBE;

— HU300pakaTh OCHOBHBbIE MHOTOTPAHHUKHM W KpPYIJIbIE TeNa; BBINOJHATH
YEPTEXKHU 110 YCIOBUAM 3a1a4;

— CTPOUTH NPOCTEHIINE ceUeHUs KyOa, IPU3MBbI, MUPAMU/IbI;

— pelarh IUIAHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUYECKUE 3a1adu
Ha HaXO0KJ€HUE N'€OMETPUUECKUX BEJINYMH (IJIMH, YTJIOB, IJIOaAei, 00bEMOB);

— HCIIOJIb30BaTh Ipu peLIEeHUH CTEPEOMETPUYECKUX 3aza4
IUIAHUMETPUYECKHE (PaKThl U METOIBI;

— pewmaTth MpocTeillline KOMOMHATOpPHBIE 3aJayd METOAOM Iiepedopa, a
TaK)K€ C UCIOJIb30BAHUEM U3BECTHBIX (POPMYIT;

— BBIYHUCIIATh B NPOCTEMIINX CIy4yasX BEPOSITHOCTH COOBITHII Ha OCHOBE
IIOZICYETa YHUCIIA UCXOM0B;

— IPOBOJMTH JIOKA3ATENIbHBIE PACCYKIAEHUS B XO1€ PELICHU 3a1a4.

B pe3ynbTaTe 0OCBOCHMS TMCHUILUIMHBI 00YYaroUiics JOIKEH 3HATh:

— 3HAYEHUE MATEMaTUYECKOW HAayKH JUIS PELICHMs 3a]ad, BO3SHUKAIOUINX B
TEOPUU M NPAKTUKE; IIMPOTY U B TO YK€ BpPEMsS OTPAaHUYEHHOCTHb MPUMEHEHUS
MaTeMaTHYECKUX METOJAOB K aHaJIM3y M UCCIEAOBAHUIO NMPOLECCOB U SIBJIECHUN B
MPUPOJIC U OOIIECTBE;

— 3HAYEHME MPAKTUKHU U BOIIPOCOB, BOZHUKAIOIINX B CAMOM MAaTeMATUKE JJIS
(GbopMUpOBaHUS U Pa3BUTUS MAaTEMAaTUYECKON HAyKH; UCTOPUIO PAa3BUTHS MOHITHS
YuCia, CO3JaHHUS MaTEMaTUYECKOTO aHajiu3a, BO3HUKHOBEHHS M Pa3BUTHUSA
r€OMETPUH;

— YHUBEpPCAJBHBI  XapakTep  3aKOHOB  JIOTUKM  MaTeMaTHYECKUX
paccyXJIeHU, UX MPUMEHUMOCTb BO BCEX 00JIaCTSIX YEI0BEUECKOU IEATETbHOCTH;

— BEPOSITHOCTHBIN XapaKTEp PA3INYHBIX MTPOLECCOB OKPYKAIOIIETO MUPA.



1.4. KosimuecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl M CUMILINHBI:

CopeprkaHue MporpaMMbl PaCCUUTAHO HA MAKCUMAJIbHYIO yUeOHYIO Harpy3Ky
obOyuaromerocss B 108 gacoB, B ToM ymcie: 00s3aTeIbHON ayIUTOPHON yueOHOM
Harpy3ku oOydyaromierocs — 84 yacoB (42 4acoB JEKIIMOHHBIX 3aHATHM, 42 4acoB
MPAKTUYECKUX 3aHATHIN); CAMOCTOATEIIBHOM paboThl oOy4aromierocs — 24 yaca.



2. CTPYKTYPA U COAEP KXAHHUE JUCHUILINHBI
2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0OHOI padoThl

Bun yuyeO6Hoii padoThI Oovem uacoe

MakcumanbHasi yueOHasi HArpy3ka (Bcero) 108
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 84
B TOM YHCJIE:

TEOPETUYECKUE 3aHSITUSA 42

NPAKTUYECKUE 3aHITHUS 42

KOHTPOJIbHBIE paOOThI
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 24
B TOM YHCJIE:

caMOCTOsITeNIbHas paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM)

pelIeHNEe PUMEPOB U 3a7a4 10

pedepupoBaHe U MOJATOTOBKA COOOIICHUH MO0 TeMaM 6

BBINIOJIHEHHE PAaCYEeTHO-TpauuecKux padoT 8

Hmoecosas ammecmayusl 6 qbopme IK3AMEHA




2.2. TemaTH4eCcKHUii IUVIaH U coJepKaHNe JUCHUILUIMHBI MaTeMaTHKa: ajrebpa u HA4YaJIa MATEMATHYECKOT0 AHAJIU3A;

reoMeTpusi
HaumeHoBanue pa3iesioB u Conep:xaHue y4e0HOr0 MaTepHuasa, 1adopaTopubie padoThl U NPAKTHYECKHE 3AHATHS, CAMOCTOSATEILHAS O60BeM yacoB YpoBenn
TeM pabora o0yualonuxcs, KypcoBasi padora (IIpoekr) O0CBOEHMS
1 2 3 4
1 TpumecTp 28 8
BBegenue [loBTOpenue. BxoaHo#l KOHTPOIIb.
Pa3nen 1. [lelicTBUTEIbHbIE
Jpcia
Tema 1.1. ConeprxaHie yaeOHOro MaTepuaa
leticmeumenvHule wucha. JencrBurenbHble  uucina. [IpuOnvkeHue  IEUCTBUTENIBHBIX  YMCEN  KOHEYHBIMH
Ipubnuosicénnole JECATUYHBIMH JApo0siMu. [lorpemHocTy mpuOIMKEHUH U BEIYUCICHUMN.
BbIYUCNIEHUA U [IpakTuueckre TPUEMBI BBIUMCICHUN C NPUOTMKEHHBIMU JTaHHBIMU. BbruucieHus c
BbLIUUCAUMEIbHbLE IMOMOIIBI0 MHUKPOKAILKYIITOPOB. BEIUMCICHNE 3HAUCHUMN BRIPAKCHUMN.
cpeocmaa. JlabopaTopHBIe PadOTHI
[pakTHyeckue 3aHATHS
ITorpemHocTy NpUOIIKEHUH U BBIYUCICHUH.
HaxoxneHne NpHONMKEHHBIX 3HAYCHUH BENMYMH M MOTPEHIHOCTEH BbIYMCICHUH (abCONIOTHOW U
OTHOCHUTEJIBHOM)
KonTtposbHbIe paboThI
CamocrosiTenbHas paboTa 00y4aromuxcs
[loaroToBKa JIOKIIAI0B
Tema 1.2. Conepxxanue yaeOHOTO MaTepuajia
Ypaenenusau PemieHne ypaBHEHMH M HEpPAaBEHCTB IIEPBOM M BTOPOM CTEIEHU. MeEToa HMHTEpBAJIOB.
HepaseHcmea nepeotl u Pemenne uppauroHaabHBIX YPaBHEHHH.
6Mopou CmeneHu. JlabopatopHbie pabOThI
[IpakTrueckue 3aHATUL
Penienue ypaBHeHM 1 HEpABEHCTB IIEPBOM M BTOPOIl CTENIEHHU.
KoHTpoJibHbIE pabOThI
CamocrositenbHas paboTa 00y4aroIUXCst
Tema 1.3. CopepxaHnue yaeOHOro Marepuaa 2
Onpeoenumenu. OmnpenenuTen BTOPOro U TPETHEro NOpsAKa. PelleHne CHCTEM JIMHEWHBIX YPAaBHEHHMH C
JABYMS M TPEMA HCHM3BCCTHBIMHU C TIOMOIIIBIO ONPCACIUTCIICH BTOPOI'O M TPECTHETO NOPAAKA.
JlabopatopHbie pabOThI
[IpakTrueckue 3aHATUSL 2

Briuucnienue onpenenurenei.
Pemennii cuctem JIMHEHHBIX YpaBHEHHUH.

KonTponsHsie paboThl

CamocTrosTenpHas pabota 00yJaromuXxcst

Panmam I
IlocnepnraramiyocTu 1
hYHKIIUHN

Tema 2.1. .
Yucnosas ghynxyus, eé
ceolicmea u epagpux

Cosiepkanre yueOHOro MaTepralia

Yucnosas Qynkuusa. CrocoOnbl 3amanus (QyHkuuu. I'paduku Qynxuui. IIpocreiinime
peoOpa3zoBaHus rpaduKOB (DYHKITHA.

MOHOTOHHOCTh, OTPaHUYEHHOCTh, YETHOCTh W HEUYETHOCTh, NMEPHOIMYHOCTH (DYHKIIHH.
OOpaTtHas G yHKIIHS.




JlabopatopHbie pabOThI

IIpakTuueckue 3aHATUSL
Onpeaenenune cBOMCTB GyHKIHUH 10 rpaduKy GYHKIUH.

KonTposbHbie paboThI

CaMoCTOsTeNbHAs pa60Ta 06yqafou11/1xc;1

Tema 2.2. Conepxanue yueOHOTO MaTepuajia
Tocneoosamenvrocmu. HOCJ’Ie,I[OBaTCJIBHOCTI/I. Hpeﬂen IIOCJIICAOBATCIIBHOCTH. Brmaucnenue mnpeacia
Ilpeoen MIOCIEA0BATEIbHOCTH
nocne008amenbHoOCmi. JlaboparopHbie pabOThI
IIpakTuueckue 3aHATUSL
BrlurciieHue Mpe/esioB MOCIeA0BATCABHOCTSH M (DYHKITHIA
KonuTposbHbie paboThI
CamocTrosTenpHas padoTa 00yJaromuxcst
Tema 2.3. Conepxxanue yueOHOTO MaTepuaa
Ilpeoen ¢hynxyuu.

Ilpenen dpyukuuu B Touke. OCHOBHBIE CBOMCTBA mpeaena. [Ipeaen (PP'HKIII/II/I B TOYKE U Ha
O0eckoneuHoctu. Ilpenen  4yuMciaoBOM  MOCIIEOBATEIBHOCTH. €pBBIi W _ BTOpOM
3aMevaTenbHbIN npezenbl. HenpepblBHOCTh PYHKIIMH B TOUKE U Ha MpoMexxyTke. CBOMCTBa
HETPEPLIBHBIX (DYHKITHA.

JlaGopatopHbie pabOTHI

[IpakTryeckue 3aHATHS
BrIurciieHre mpeaenoB MocaeqoBaTeIbHOCTEH U (DYHKITHI

KoHTposbHbIe paboThI

CaMocrosiTenbHas paboTa 00yYaIOIIMXCsI

Tema 2.4. Cucmembt
VpaeHeHu.

ConepxaHue yaeOHOro MaTepuaia

Cucrembl | ypaBHeHu#. CnocoObl pelieHMs CHCTEM YypaBHeHMM. Pemenuwe cucrem
YpaBHCHHI. 3a7aY1 HA COCTaBJICHNEC YPABHCHUN M CHCTEM YPaBHECHHIA.

JlabopatopHbie pabOThI

IIpakTHyeckue 3aHATHS
Peurenue cucreM ypaBHEHUI.

KoHTpobHbIE paboThI

CamocrosiTenpHas padoTa 00yJaromuxcs

Tema 2.5.
Ypasuenus u nepasencmesa c
napamempamu

Coneprxanne yueOHOTro MaTepraa

VYpaBHEHHMsT M HEpPaBEHCTBA C IapamMeTpaMM. PenieHue ypaBHEHUM W HEPABEHCTB C
napaMeTpamH.

JlabopatopHbie pabOThI

IIpakTuueckue 3aHATHUS
Penienue ypaBHeHM 1 HEpPABEHCTB C IapaMETPAMHM.

KonTpompHbIe paboThHI

CamocrosiTenpHas padoTa 00yJaromuxcs

Parrnon 2 1 Inanquranq}I,
moranuchauuacraa

creneHHas QYHKINU

Tema 31 .
CmeneHb u ee ceoucmea

Cosiepkanue yueOHOro MaTepuaa

CreneHb ¢ MPOM3BOJIBHBIM JIEMCTBUTEIBHBIM TIOKa3aTeIeM U €€ CBOMCTBA. [IpeoOpasoBanue
Y BBIYKCIICHHE 3HAYEHUI MOKA3aTeJbHbBIX BhIPAXKEHUMN.

JlabopaTopHBIe PabOTHI

IIpaxkTnueckue 3aHATUS
Brruncnenne 3HaueHui MOKa3aTeIbHBIX BHIPAKESHHM.




Hpeo 6pa3OBaHI/I€ I10Ka3aTCIbHBIX Bmpameﬂnﬁ.

KoHTpospHbIE paboThI

CamocTosTenbHas paboTa 00yJaronuxcst

Tema 3.2. ConeprxaHue yaeOHOro MaTepuaa
Jlocapugmer u ux Jlorapupmber m ux cBoucrBa. HarypanbHble sorapudmel. [lecaTuyHble J10rapu(MBl.
ceoucmea [IpeoOpazoBaHKe U BIYUCICHUE 3HAUYCHUH JJOrapu(hMUUECKUX BBIPAKCHHM.
JlaGoparopHsie pabOTHI
IpakTHYecKue 3aHsTHs
Brrunciienne 3HaYeHAN JIOTapU(YMAIESCKAX BEIPAKCHUH.
IIpeoOpazoBaHue JorapuMHUECKUX BBIPAKCHUMN.
KoHTpOJIBHEIC PabOTHI
CamocrosiTenbHas pabota 00y4aronmXCst
Tema 3.3. ConepxaHue yaeOHOro MaTepuaia
Ilokazamenvhas, [lokazarenpHas, norapupmuyecKas, CTENE€HHas QYHKIMU, HX CBOHCTBA M IpauKu.

Joeapupmuyeckas u
CMmenenHas GyHKyuu, ux
ceoticmea u epapuxu

ITocTpoeHne MoKa3aTeabHbIX JIOrapu(MUUYECKUX M CTENCHHBIX I'Pa@UKOB (O YHKIIHI.

JlaGopatopHbie pabOTHI

[pakTHyeckue 3aHATHS
[TocTpoeHue MOKA3aTeILHBIX JOrApUPMHUECKUX U CTEIICHHBIX rPadUKOB QYHKIIHI.

KoHTposbHbIe paboThI

CamocrosTenpHas paboTa 00yJaromuxcs

Tema 3.4.
Tloxazamenvuvie
VPABHEeHUs U HePAGeHCMBA

CopepxaHue yaeOHOro MaTepuaia

IlokazatenbHble ypaBHEHMST M HepaBeHCTBA. (CnoCOObl pELHICHUS MNPOCTEUIINX U
CBOISILIMXCA K HUM IIOKa3aTeIbHLIX ypaBHeHuid. IlokasarenbHble HepaBeHCTBa. Pemienue
MIPOCTEUIINX TOKA3ATEIbHbIX HEPABEHCTB.

JlaGoparopHbie pabOTHI

[IpakTrueckue 3aHATUSL
Pemienue nokaszaTtenbHbIX YPaBHEHUH 1 HEPABEHCTB.

KonTpompHbIe paboThI

CamocrosTenpHas paboTa 00ydaromuxcs

Tema 3.5.
ﬂoeapungulteCKue
ypasHeHrus U Hepaeencmea

Cojnepxanue yueOHOTO MaTepuajia

Jlorapu(muueckue ypaBHeHUss M HepaBeHCTBa. (CrocoObl pelieHHs JOorapu(pMUUYECKUX
ypaBHeHu#. JlorapudmMuueckue HepaBeHCTBA. Pelenue JorapudMUYecKuX HEPABEHCTB.

JlabopaTopHbie pabOThI

[IpakTrueckue 3aHATUL
Pemenune morapupMuUecKuX ypaBHCHUH M HEPABEHCTB.

KonTpompHbIe paboThI

CamocrosTenbHas paboTa 00yJaromxCs
PeiueHue npuMepoB U 3aaau

Panmam 4

Tpurowomernuyeckue
hYHKIIUHN
Tema 4.1. Cosiepkanne yueOHOro MaTepuaa
Toorcoecmeennvie Pagnannoe usmepenue yrioB u 1ayr. COOTHOLIEHUS MEXKIY I'PadyCHOM M paguaHHOU
npeobpazosanus Mepamu yria. CHHYC, KOCHUHYC, TaHIEHC, KOTAHTE€HC 4Hnciaa. [puroHomerpuyeckue

(YHKLIMU = YUCIIOBOTO apryMeHTa, 3HakKMU MX 3HaueHHd. COOTHOIIEHHE MEXITY
TPUTOHOMETPUUECKUMH (DYHKIIMSIMUA OJTHOTO apryMEHTA.

OopMyJnibl TpuBeleHUs. UYEeTHOCTh W HEYETHOCTh TPUTOHOMETPUUECKHUX  (PYHKIIMM.
Dopmyiel crnoxkeHusi. PopMynbl JBOWHOTO M TMOJIOBUHHOTO apryMmeHTa. IlpeoOpa3oBanue
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NPOM3BEJCHUN TPUIOHOMETPUYECKUX (YHKUUH B CyMMBI. BbIUUCIEHHE 3HAYEHMH WU
TOKAECTBEHHbIE IPE0OPa30BaHNs TPUTOHOMETPUYECKUX BBIPAKCHUH.

JlaGoparopHsle pabOTHI

IIpaxTHyeckue 3aHATHS
W300paxxeHne yrioB Ha €JUHUYHON OKpYXHOCTH. OmpesneneHne 3Ha4eHHs TPUTOHOMETpHUIECKNX (GyHKImit
0 €TMHUYIHON OKPY>KHOCTH.
[IpeoOpazoBaHye TPUTOHOMETPHYECKUX BBIPAKECHHI.

KonuTposbHbie paboThI

CamocrosTenpHas padoTa 00ydJaromuxcs
Perienue npumepoB u 3a1a4

Tema 4.2.
Ceoticmea u epaghuxu
MPULOHOMEMPULECKUX

GyHryui

Cojieprkanue yueOHOro Marepuaia

CpoiictBa u rpaduku TpUrOHOMETpUuecKuxX ¢GyHkuuid. I[locTpoeHne reoMeTpudecKux
npeoOpa3zoBanmii  (caBur u  nedopmaruu).  CpoiictBa M Tpaduku  OOpaTHBIX
TPUTOHOMETpHUYECKUX QyHKIUH. [leproaAnIHOCTh TPUTOHOMETPHUYECKUX (DYHKIINH.

JlaGoparopHbie pabOTHI

[IpakTuueckue 3aHATUSL
IMoctpoenwne rpadIKOB TPUTOHOMETPUICCKUX ()YHKITHH.
OnpeneneHre CBOHCTB TPUTOHOMETPHICCKHUX (PYHKITHIA.

KonTtposbHbIe paboThI

CaMocrosiTenbHas paboTa 00yJarOIIHMXCsI

Tema 4.3.
Bospacmanue u y6b16aHue
mpuZOHgM€MPUV€CKMX
cﬁyHKb;uu. 3KcmpeMyMbl

Coneprxanne yueOHOTo MaTepraa

OOpaTHple TpUroHomerpuueckue ¢Qynkuuu. Bospacranue _u r¥6LIBaHHe (QyHKLMH.
Bospacranue u yObiBaHme TpuroHomerpudeckux (ynkuuii. Ilomstme dkcTpemyma
dyukuuu. MccnemoBanue G yHKIMIA.

JlabopatopHbie pabOThI

[IpakTrueckue 3aHATUSL
VccneioBaHrE TPUTOHOMETPHUSCKUX (DYHKIIUH.

KonTpompHbIe paboThI

CamocrosiTenpHas paboTa 00yJaromuxcs

Tema 4.4,
Pewenue npocmeuwiux
MpU20HOMEMPUYECKUX

ypaeHenuu

CogepxaHue yaeOHOro Matepuaa

IIpocrenmme Tpuronomerpuyeckue ypaBHeHHs. CrIOCOOBI PEIIEHHUs] TPUTOHOMETPUUYECKHUX
YPaBHEHUM.

JlabopatopHbie pabOThI

[IpakTHueckue 3aHATHUS
Penienue TpUroHOMETPUUECKUX YpaBHEHUH.

KonTpompHbIe paboThI

CamocrosTenbHas paboTa 00yJaromxCs
Pemenne npuMepoB u 3a1a4y

Tema 4.5.
Pewenue npocmeriwux
mpucoHomMempuiecKux

HepaeeHcme

ConepxaHue yueOHOro MaTepuaa

TpuroHoMeTpuyeckrue HEPaBEHCTBA. PENICHHE NPOCTEUIIMX TPUTOHOMETPHUUECKUX
HEPABEHCTB.

JlaboparopHsie pabOTHI

IIpakTHyeckue 3aHATHS
Peuienue TpUroHOMETpUYECKMX HEPABEHCTB.

KoHTposabHbIe paboThI

CamocrosiTenbHas padoTa 00yJaromuxcs

2 TpuMecTp

28
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Panmamn K
ﬂH(i\&\P“P“TTTIQ T-[T)Hoe

HCYHCJIICHHUC

Tema 5.1.

Ilousmue o npou3z800HOII.

IIpasuna evruucnenus
NPOU3B0OHOU PYHKYUU

Cojieprkanue yueOHOro Marepuaia

Ilpoussonnas, €€ reoMeTpUYECKMM M MEXaHWYeCKMH  cMbicl.  IIpomsBoaHbie
CYMMBI, INIPOM3BEICHUA M YacTHOro AByX O¢yHkuui. Juddepenunan QyHKUMM U €ro
reoMerpuueckuid cmbich. [Ipunoxenue quddepeHnrana K TpuOIMKeHHBIM BEIYHCICHHUSIM.

JlabopatopHbie pabOThI

IIpakTuueckue 3aHATUSL
I'eomeTpuueckuii 1 MEXaHUYECKUM CMBICIT IPOU3BOAHOM.
I'eomeTpuueckuii cMbIca auddepeHimana.

KoHTpospHbIE paboThI

CamocrosTenbHas padoTa 00ydJaromuxcs
BeinosHenue pacueTHo-rpaduueckux pador

Tema 5.2. CojepxaHue yaeOHOro MaTeprana
IIpoussoonas cnoscuoi Ilpapuno aupdepennupoBanus  CI0XKHOM M 0oOpaTHOM QyHKuuH. IIpou3BoaHbIE
dynryuu MOKA3aTeIbHOM, Jorapu(MUUecKoil U 0OpaTHBIX TPUTOHOMETPUICCKUX (QYyHKIHA. BTopas
IIPOM3BOHAS, €€ PU3HMUSCKHMI CMBICII.
JlabopatopHbie pabOThI
IMpakTudecKue 3aHsATUS
HaxoxaeHne npou3BOAHBIX (PYHKIIHH.
KoHTposbHbIe paboThI
CamocrosTenpHas pabota 00yJarIHXCsI
Tema 5.3. Conepxanue yueOHOTO MaTepuajia
IIpouseoonvie IIpounsBonHas TPUTOHOMETPUUYECKUX (QyHKLHH. ITocTpoenue rpaduKoB
MpucoOHOMEMPUHLECKUX TPUTOHOMCTPHYCCKHUX d)YHKI_IPII)'I C NIOMOIIBIO HDOI/I3B0)IHOI7L
@yukyuil JlabopatopHbie pabOThI
[IpakTrueckue 3aHATUL
HaxoxaeHne npou3BOAHBIX (PYHKIIHA.
KoHTpoJibHbIe paboThI
CamocrosiTenbHas pabota 00yJarIHXCst
Tanma K4 CogepxaHue yaeOHOro Marepuaa
TThoueramaaa IIponsBoaHas nokazarenbHOM QyHKIMU. Hucio e. dopMyrna TpOU3BOIHON MMOKA3aTEIbHON
[OF2?aTATLYON (GYHKIIUH
(byHKHHH JlaGopaTopHbie paboThI
[IpakTrueckue 3aHATUSL
Haxox/ieHre Tpor3BOIHBIX ()YHKIIHN.
KoHTpoJibHbIE paboThI
CamocrosTenpHas paboTa o0ydaromuxcs
Tawua &8 Conepxxanue yueOHOTO MaTepuajia
TTnaveammaa [IpousBonHas norapudgmuueckor (yHkuuu. Popmyiaa MPOU3BOJHOM JIOrapu(PMUUECKON
JoranvnraecKoi ¢byukiun. CTeneHHast (DYHKIMS M €€ IIPOM3BOJIHAS
GyHKIUM JlabopartopHbie paboThI
IIpakTnueckue 3aHATUS
Haxox/ieHre TpOr3BOIHBIX ()YHKIHIA.
KoHTposibHbIE paboThI
CamocTrosTenpHas paboTa 00yJaromuXxcst
Tema 5.6. CoJneprxkaHue yueOHOro Marepuania
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Hccnedosanue ghynkyuu c
NOMOUbIO NPOU3BOOHOU

IIpusnaku Bo3pacraHuss UM yObIBaHUS (yHKIMHM. OKCTpeMyMm (QyHKuuu. McecnepoBanue

KIIMH Ha DKCTPEMYM. BBITyKI0CTh U BOTHYTOCTb adE)HKa yHkuuu. Touku neperu6a.
pUMEHEHHE TNPOM3BOJHON K TIOCTPOCHHIO TrpadukoB QyHKkuuu. Haubonbmee u
HaVMEHbIIee 3HaueHHWe (YHKIMM Ha HOpoMexyTke. HaxoxaeHue HaWOOIBIIETO H
HaMMEHBIIEr0 3Ha4eHUN QYHKIMY ¢ TOMOLIbIO IPOU3BOIHOM.

JlaGoparopHsie pabOTHI

IIpakTuueckue 3aHATHUSL
HccnenoBanue QyHKIMH ¢ TOMOIIHIO IPOU3BOIHOM.

KonTtponbabie paboThl

CamocrositenbHas paboTa 00y4aromuxcs
BeinosiHenue pacueTHo-rpaduueckux pador

Pazger ¢ MurernapHoe

NCYUCJIICHHUC
Tema 6.1. CopeprxaHue yaeOHOro MaTepuana
Heonpeoenennuiii [lepBooOpa3znas. HeomnpeneneHHeli uHTEpBal UM €ro  CBoMcTBa. HaxoxaeHue
unmeezcpaii HeOHpeI[eJ'IéHHOFO HHTCpPBAaJIA. HpI/IJ'IO)KCHI/Ie HGOHpeI[CJ'IéHHOFO HHTCPBAJIa K PCHICHHUIO
OPUKJIAAHBIX 3a1a4.
JlaGopatopHbie pabOTHI
[pakTHyeckue 3aHATHS
HaxoskacHre HeOIpeaeJeHHOTO HHTErpaa.
KoHTposbHbIe paboThI
CaMocrosiTenbHas paboTa 00yYaIOIIMXCsI
Tema 6.2. Conepxanue yueOHOTO MaTepuaja

Onpedenennulil unmezpai

Omnpenenéuupli  MHTErpal M €ro IeOMETpUYEeCKMH CMbIclH. OCHOBHBIE CBOMCTBa
onpeaenéHHoro uurerpaia. CrnocoObl BHIYUCIEHUS ONPEeAEIEHHOTO HHTErpaia

JlabopatopHbie pabOThI

IIpakTuueckue 3aHATHUSL
['eomeTpuueckuii cMbICi ONPENENEHHOTO HHTErpaia.
HaxoxieHue onpeeéHHoro HHTepBala.

KonTpompHbIe paboThI

CamocrosiTenpHas paboTa 00yJaromuxcs

Tema 6.3.
1Inowaows kpugonunetino
mpaneyuu onpeoenénHozo

unmezpana

Cojnepxxanue yueOHOTO MaTepuaia

Boruncnenne miuomaned IUIOCKMX (QUIYp € IIOMOINBI ONPENEIEHHOrO HHTErpaa.
Beruucnenne 00bEMOB Tel BpalleHusl. )
Pemenne npukaaaHpIX 3314 ¢ TOMOIIBIO ONPEAEIEHHOTO NHTETPaIa.

JlaGopatopHbie pabOTHI

[IpakTryeckue 3aHATHS
Brrunciienue miomaznei 1 00bEMOB ¢ TIOMOIIBIO ONPEACTIEHHOTO HHTETpaIa.
Perienne npuKIagHbIX 3aa4 ¢ IOMOIIBIO ONPEACIIEHHOT0 HHTEerpasa.

KonTposbpHbIe paboThI

CamocrostensHas paboTa 00yJaromuxcs
Pewenue npumepos u 3agau

Tema 6.4.
@opmyna Horomona-
Jleuonuya. [Ipumenenus
unmezpana

Conepxanue yueOHOTO MaTepuaja

®opmyna Herorona-Jlenonuua. Ilpumepsl npumenenus ¢opmynsl HeroTona-JIenOHuna.
Brruucienue 066eMoB Tel

JlaboparopHsie pabOTHI

IIpakTnueckue 3aHATUS
Brrurciienue miomaaei 1 00bEMOB ¢ TIOMOIIBIO ONPeAeIEHHOTO HHTErpaa.
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KouTposbHbie paboThI

CamocrosTenbHas paboTa 00ydJaromuxcs
Pemenne npuMepoB u 3a1aqd

Pazren 7 Tlnavmae g
,
TITONCTNCTIA R

IIPOCTPAHCTBE
Tema 7.1. ConeprxaHie yaeOHOro MaTepuana
Hauanvnvie nonsamus AKCHOMBI CTEPEOMETPUU U NPOCTEHIIUE CIEACTBUsSI M3 HUX. [lapaiiesibHbIE NpsIMBIE B
cmepeomempui. npocTpaHcTBe. [lapanieabHOCTh IPSIMON U MJIOCKOCTH.

llapannenvrnocms npsamvix,
NPAMOU U NAOCKOCMU

JlaGoparopHbie pabOTHI

IIpakTuueckue 3aHATHUSL
M300pakeHne MPsMBIX U TUNIOCKOCTEH.

KonTtponbabie paboThl

CamocrosiTenbHas paboTa 00yJaromuxcs
IloaroroBka goxiaga

Tema 7.2.
B3zaumnoe pacnonoicenue
NPAMbIX U NIIOCKOCMEN 8
npocmpancmee. Yzon
MedHcoy 08YMs NPAMbLMU

Coneprxanne yaeOHOTo MaTepraa

B3auMHoOe pacnoijiokeHue JIBYX HOpsIMBIX B IpocTpaHCTBE. CKpELIMBAIOIIMECS MpPSMBIE.
YTIbl ¢ COHAMPABICHHLIMHI CTOPOHAMH. YTOJI MESKAY IPSIMBIMH.

JlaGopatopHbie pabOTHI

[IpakTryeckue 3aHATHS
OrnpeneneHre B3aMMHOTO PacIOIO0XKEHHs MPSMBIX B TPOCTPAHCTBE.

KoHTposbHbIC paboThI

CamocrosTenpHas paboTa 00yJaromuxcs

Tema 7.3. Conepxxanue yueOHOTO MaTepuaia
HapaﬂﬂeﬂbHOC{I’lb HapaJIJIeJII)HI)IC IIJIOCKOCTH. HPH3HaK napaljJICIbHOCTHU ABYX MIIOCKOCTEH.
naockocmeu. Ceoticmea CaolicTBa napajjaciIbHBIX IIJIOCKOCTCH.
napaiienbHvlx JlabopaTopHBIe PadOTHI
niockocmeu [IpakTryeckue 3aHATHS
JlokazaTenbeTBO NapajuleIbHOCTHU INIOCKOCTEH.
KoHTponbHbIe paboThI
CamocrosiTenpHas paboTa 00yJaromuxcs
Tema 7.4. CojeprxaHue yaeOHOro MaTepualia
Tempasop u Terpasap. [Tapasenenunes.
napanienenuneo. JIaGopaTopHbIe PabOTHI

Ilocmpoenue ceuenui

[pakTHyeckue 3aHATHS
N306paxkeHne TeTpad/pa v napajuienenune/a.

KoHTponbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuXxcs

Tema 7.5.
Ilepnenouxynsipnocmo
npAamwou u niockocmu

CopepxaHue yueOHOro MaTepuaa

IlepnenauKyISIpHOCTE NPSIMOM M IUIOCKOCTH. [IpH3HaK NEpneHAMKYJISpHOCTH MPSMOH U
IJIOCKOCTH.

JlabopatopHbie pabOThI

IIpakTuueckue 3aHATHU
IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE.

KoHTposabHbIe paboThI

CamocrosiTenpHas padoTa 00yJaromuxcs

Tema 7.6.
Ilepnenouxynsap u

Cosiepkanrie yueOHOro MaTepuaa

Ilepnenaukynsip M HaKJIOHHBIC. PacCTOSHME OT TOYKM O IIJIOCKOCTH. 1eopeMa O Tpex
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HaKIOHHbIe. Y201 medcoy
NPAMOTL U NIOCKOCHbIO

NEPIEHANKYJISIpax. YT0J MEXIY IPSIMOM 1 MIOCKOCTBIO.

JlaboparopHbie pabOThI

IIpakTuueckue 3aHATUSL
[TepneHAUKyYNSp U HAKIOHHAS

KonuTposbHbie paboThI

CamocTosTenbHas paboTa 00yJaroIXcst

Tema 7.7;
]%ZeyxepaHHbzu Yeou.
epneHOUKyIAAPHOCMb
niockocmeri

Conepxxanue yueOHOTO MaTepuajia

JIBYyrpaHHBIM YTOJI. YT0J MEXKAY MIOCKOCTIMHU. IIepreHANKYISIPHOCTh ABYX INIOCKOCTEH.

JlabopatopHbie pabOThI

IIpakTuueckue 3aHATUSL
BsaunmMHoe pacnosyioxkeHue IPsMBIX U INIOCKOCTEH B MPOCTPAHCTBE, ABYTPaHHBIH yToll.

KonTposbHbie paboThI

CamocTrosTenpHas paboTa 00yJaromuXxcst

3 Tpumectp

28

Pa3gen 8. I'eomerpnueckue
TeJIa U IOBEPXHOCTH

Tema 8.1.
Mnozozpanunuxu

Coneprxanne yaeOHOTo MaTepraa

IlonsTue o I'COMECTPHUYCCKOM TCJIC U €TI0 ITIOBCPXHOCTH. MHOFOFDaHHI/IKI/I. HDI/BMa.

JlabopatopHbie pabOTHI

[IpakTrueckue 3aHATUSL
MHororpaHHHKH.

KoHTposabpHbIE paboThI

CaMocrosiTenbHas paboTa 00yYaIOIIMXCSI

Tema 8.2.
Tupamuoa

CojieprkaHue yueOHOro Marepuaia

IMupamuga. CpoucTBa mapajUlebHBIX CEUYEHUM B nupamuie. IloHATHE O MNpPaBUIBHBIX
MHOTOIpaHHUKAX.

JlaboparopHbie pabOThI

[IpakTryeckue 3aHATHS
TlocTpoeHue ceueHuii B TupamMue.

KonTpossHbIe paboTHI

CamocTrosTenpHas paboTa 00yJaronuxcst

Tema 8.3.
Tena spawenus

Conepxanne yueOHOro MaTepraa

[Tap u cdepa. BzaumHOE pacnosoxkeHne MIOCKOCTH M miapa. KacaTenbHasi MIIOCKOCTh K
ctepe. [ToBepxnocts BpamieHus. Teno Bpamenus. [{unuuap u konyc. CeueHus NMIMHIPA U
KOHYca INIOCKOCTBIO.

JlabopatopHbie pabOThI

[IpakTrueckue 3aHATUSL
[TocTpoenue ceueHuil IMUIMHIPA U KOHYcAa.

KonTposbpHbIe paboThI

CamocrosiTenpHas padoTa 00yJaromuxcs

Tema 8.4.
Obvembl ceomempuieckux
mei

Copepxanue yaeOHOro Marepuaa

0O0BEM TeoMeTprueckoro Tena. O0ObEM IIPU3MBI, MUPAMUMIBI, IMIIMHIPA, KOHYCca, mapa.

JlabopatopHbie pabOThI

[IpakTHyeckue 3aHATHS
Brranciaenne 006EMOB.

KoHTposabpHbIE paboThI

CamocrostensHas paboTa 00yJaromuxcs
Brinonaenue pacueTHo-rpaduyeckux padot
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Tema 8.5. .
IInowaou nosepxnocmetl

CopeprxaHue yueOHOro Marepuaa

[lnomans TOBEPXHOCTH TEOMETPUYECKOrOo Teja. [LIoImaab IOBEPXHOCTH IPHU3MBI,
NUPaMKIB], IUIMHAPA, KOHYCA M IIapa.

JlabopatopHbie pabOThI

IIpaxTuyeckue 3aHATHS
Brruncnenue mioniagu HOBEPXHOCTH U 00BEMOB KPYTIIBIX TEN

KonTtponbabie paboThl

CaMoCTOSTeNbHAs pa60Ta 06yqafou11/1xc;1

Tema 8.6.
Obvem wapa u niowaos
cgepbz

Cojnieprkanue yueOHOro Marepuaia

Odi)SLeM mapa. O0beM 11apoBOro CErMEHTA, IAPOBOTO CJI0s, U IIAPOBOTo cekTopa. [lnomanb
cdepsbl.

JlabopatopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHA
Brranciaenne IJI0Ma A MOBCPXHOCTU U 00BEMOB KPYTJIbIX TCJI

KoHTpospHbIE paboThI

CamocTosTenpHas pabota 00yJaromuxcst

Pa3gen 9. BekTophl u
KOOPAMHATBI

Tema 9.1.
BeKWlOpbl HA njlocKkocmu u
6 npocmpancmee

CopepxaHue yaeOHOro MaTepuaia

Bekropsl Ha IUIOCKOCTH M B INpPOCTpaHcTBE. JleWCTBUSA Haa BeKTopamu. PasnoxeHue
BEKTOpa Ha cocrapipiomue. lIpsMoyrosnbHbsle KOOpAMHATBI Ha IUIOCKOCTM W B
npocTpaHcTBe. JlecTBUA Haj BEKTOpaMH, 3aJaHHbBIMU KoopauHatamu. Dopmynsl ais
BBIYMCJICHHUS JUIMHBI BEKTOPA, YIJIa MEXAY BEKTOPAMHM, PACCTOSIHUSA MEXAY ABYMS TOUKaMHU.

JlaGopatopHbie pabOTHI

[IpakTrdeckue 3aHATHS
JleWicTBUs HaJl BEKTOpPaMH.

KonTposasHbIe paboTHI

CamocTrosTenpHas paboTa 00yJaromuXxcst

Tema 9.2. ConepxaHue yaeOHOro Marepualia
Memoo KoopduHam 6 HpHMOYFOJ'IBHaSI CHUCTEMA KOOpAUHAT B IIPOCTPAHCTBC. KOOp)II/IHaTBI BCKTOpA. CBs13b MCKOY
npocmpancmee KOoOpJAuHaTaMM BCKTOPOB MW KOOpAHMHATAMH TOYCK. KOJ'IJ'II/IHeapHI)IC U KOMILUIaHAPHBIC
BEKTOpA.
JlabopatopHbie pabOThI
[IpakTrueckue 3aHATUL
OmnpejienieHre KOJUIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.
KoHTpoJibHbIE pabOThI
CamocrosiTenibHas paboTa 00y4aIOIUXCSL.
Tema 9.3. Cogepxanue yaeOHOro Marepuaa
Ckanapnoe npoussedenue VYron mexnay Bektopamu. CKalsipHOE POU3BEACHUE BEKTOPOB. BBIUMCIIEHNE YTIIOB MEXIY
6EKMOpoe6 OPAMBIMHA U ITJTIOCKOCTAMM.

JlabopaTopHbIe padOTHI

IIpakTnueckue 3aHATUS
CkasisipHO€ MMPOU3BEACHHUE BEKTOPOB

KonTposbHbIe paboThI

CamocrosTenpHas paboTa o0ydaromuxcs

Paznen 10. OcHoBbI
KOMOMHATOPUKH

Tema 10.1.

Cosiepkanrie yueOHOro MaTepuaa
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DJieMeHThbl KOMOUHATOPUKH

OCHOBHBIC TOHATHSI KOMOMHATOPUKH. 3aia4yM Ha IOJACYET YHMCIIa Pa3MELICHUMH, IepecTaHOBOK, COYETaHUIL.
Pemenne 3amau Ha mnepebop BapuantoB. @dopmyna OmHoma Hprorona. CpoiicTBa OHMHOMHHAJIBHBIX
ko dunmenton. Tpeyrompauk [Tackans.

JlaboparopHbie pabOThI

IIpakTuueckue 3aHATUSL
PerieHne KOMOWHATOPHBIX 3a/1a4.

KonuTposbHbie paboThI

CamocTrosTenpHas paboTa 00yJaromuXxcst

Tema 10.2.
DJIeMeHThI TEOPUH
BEPOSITHOCTH

Conepxanue yueOHOTO MaTepuajia

COGI)ITI/IC, BEPOATHOCTH COGI)ITI/IH, CJIOKCHHUEC U YMHOKCHUEC BepOHTHOCTeﬁ. IlonsiTie 0 HE3aBHCHUMOCTH
COOBITHIA. ,Z[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYMHA, 3aKOH €€ paClpeaCICHUA.
Pemenue MPAaKTUYCCKUX 3aJa4 C IPUMCHCHUEM BEPOATHOCTHBIX METOAOB.

JlabopatopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHA
Pemenne HOPaAKTHYCCKHX 3a1a4 C IPUMCHCHUEM BECPOATHOCTHBIX METOJOB.

KonTtposbHbIe paboThI

CaMocrosiTenbHas paboTa 00yJaOIIMXCSI

Tema 10.3.
JJIeMeHThI MaTeMaTHYeCKOoii
CTAaTHCTHKH

Coneprxanne yaeOHOTo MaTepraa

[IpencraBnenne MaHHBIX (TaOIMIBI, AHATPAMMEI, TpaduKH), TeHepaIbHas COBOKYITHOCTh, BEIOOpKA, CpelaHee
apudMeTHIecKOe, MeIIaHa.

YucioBbIe XapaKTePUCTUKU JUCKPETHOM CiTydaiiHOM BennuuHbl. [IoHATHE 0 3aKoHE Oobimx yuces. [loHsTre
0 3aJa4aX MaTeMaTU4eCKO CTaTUCTUKH.

JlaGopatopHbie pabOTHI

[IpakTrueckue 3aHITHSL
OneMeHTBl MaTeMaTHYECKON CTaTUCTUKH
Pewienue npuknajHeIx 3a1ad.

KoHTponbHbIe paboThI

CamocrosiTenpHas padoTa 00yJaromuxcs

IlpumepHasi TeMaTHKA KYPCOBOii paboThl (IpoeKTa)

CamocTosiTe1bHasi padoTa 00y4yaroluXcsi Ha/l KYPcoBoii pa6oToii (mpoeKkToMm)

Bcero:

108

J1s XapaKTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelylomue 0003HaueHus:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa31y, MHCTPYKIIUHU UJIH 110JI PyKOBOACTBOM)

3. —  TPOXYKTHBHBIHA

(HJ'IaHI/IpOBaHI/Ie n CaMOCTOSATCIIbBHOC BBITIOJIHCHUEC JCATCIIBHOCTH, peIcHuc

POOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIMBAIINU JUCHUAITJIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Bun pabort: JeK1noHHbIE 3aHATHUS

MarepuanbHO-TEXHUYECKOE OOECIEYeHHE JIMCUUIUIMHBI, OCHAIICHHOCTD:
ayJIMTOpUsi, OCHAIICHHAs TMPE3CHTAIIMOHHON TEXHUKOW (MPOEKTOp, HKpaH,
KOMITBIOTEP/HOYTOYK) € COOTBETCTBYIOIIMM IPOTPAMMHBIM  OOECIIEYEHHUEM,
MeJIOBOH (M) WJIK MapKEpHOU JOCKOIA.

Bun pabot: npakTUyecKue 3aHATUS

MarepuanbHO-TEXHUYECKOE O0ECIEYeHHE IUCUUIUIMHBI, OCHAIICHHOCTB:
ayJIUTOpHs, OCHAILICHHAS] MEJIOBOM (M) WJIM MapKEPHOU TOCKOM.

Bug pabot: Tekyiiuii KOHTPOJIb

MarepuanbHO-TEXHUYECKOE OO0ECIEYeHHE IUCUUIUIMHBI, OCHAIIECHHOCTB:
ayJIMTOpHUsI, OCHAIIICHHAs! MEJIOBOM (M) UJIM MapKEPHOU JTOCKOM.

Bun pabot: camocTrosiTenbHas paboTa

MarepuanbHO-TEXHUYECKOE OO0ECIEYeHHE JTUCIUIUIMHBI, OCHAIICHHOCTD:
ayJIMTOPHUSI 111 CAMOCTOSITEIIbHON pabOThI, OCHAIIICHHAs! KOMITBIOTEPHON TEXHUKOM
C BO3MOYKHOCTBIO MOAKIIOUEHUsI K ceTu «MHTepHer», obecrieueHHas JTOCTYIOM B
ANEKTPOHHYI0  HMH(DOPMAIMOHHO-00pa30BaTEIbHYI0O  Cpely  YHUBEpPCHUTETA,
nomernienus Hayunoit oudmmorexu [ITHUY.

3.2. UudopmaumnonHoe odecnevyeHne 00yueHust

OO6pazoBatenbHbIM Tpollecc MO JaucuUIUIMHE MarteMaruka: anrebpa u
Havajla MaTeMaTHYeCKOro aHaliu3a; TEeOMETpHUs TMperoaraeT HCIOJIb30BaHHUE
CIIEYIOIIET0 MPOrpaMMHOTO obOecreueHus] W WH()OPMAIMOHHBIX CIIPABOYHBIX
CUCTEM:

- TMpe3eHTAIlMOHHbIE MaTepuaibl (CAalIbl MO TeMaM JIEKIIMOHHBIX H
MPAKTUYECKUX 3aHITHH );

- JIOCTyn B pexume on-line B DJIEKTPOHHYIO OHOIMOTEYHYIO CHUCTEMY
(9BO);

- JIOCTYyl B DJIGKTPOHHYIO HH(POPMAIMOHHO-00PA30BATEIBHYIO CpEILy
YHUBEPCUTETA; TECTUPOBAHNUE;

- lHTepHeT-cepBUCHl U 3JIEKTPOHHBIE pPECYpChl (IIOMCKOBBIE CHCTEMBI,
AIIEKTPOHHAS MMOYTa, TPOQPECCHOHATBLHBIE TEMAaTUUECKUE YaThl U (POPYMBI).

[lepeuenb ~ HEOOXOOUMOTO  JMIEH3UOHHOTO W (WJIM)  CBOOOJHO
pacmnpocTpaHsIeMOro MPOrPaMMHOTO OOecleueHUs: OPUCHBIN MaKeT MPUIOKESHUM
«LibreOffice»; cnpaBounas npasoas cuctema «KoncynabranT [lnrocy.

Ilepeyens y4eOHbIX wu3gaHui, WHTepHeT-pecypcoB, [IONMOJHUTEIbLHOMN
JIUTEPATYPHI
OcHoBHas JquTEpaTypAa:
1. bamMakos M.M. MaremaTtuka: y4eOHHMK TSI CTYJIEHTOB YUPEKICHHIMA
cpemaHero obpazoBanus.- M. : U3narenbckuil neHTp «Akagemus», 2017. -

256 c.
2. bamvakos M. WM. Marematuka. 3agauynuk: ydeOHOe mocoOue st
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CTYJIEHTOB YUYPESXKICHHIA CpeaHero npodeccrnoHaabsHOTO 00pa3oBaHus/M.
N. bammakoB.-MockBa:U3narenbckuii nentp "Axamemusa',2016, ISBN
978-5-4468-4077-9.-416.
JlonoJTHUTEIbHAA JTUTEepaTypa:
1. Atanacsu JI.C. u ap. T'eomerpus 10-11.YueOnux s 10-11 xmaccos
cpenaHei mkoiasl. —M.: MHemo3suHa, 2015. - 207 c.
2. Anrebpa u Havana a”anm3a: YueOnuk s 10-11 xin. / Ilom pen.
Kommoroposa A.H.- 11 uzn. - M.: IIpocsemnienue, 2015. - 384 c.
3. Maremaruka i1 TeXHUKYMOB. AnreOpa u Hadaima ananusa./ [lom pen.
SAxosnesa ['.H. — M.: Hayka, 2017. - 294 c.
4. Marematuka mius TexHukymoB. ['eomerpus. / [log pen. Sxosnera I'.H. —
M.: Hayxka, 2016.
5. [Mexnenkuii U.J1. Maremaruka: yaeOnuk. — M.: Axagemus, 2015. - 344 c.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA

JACHUTILIAHBI

KOHTpOJIb U OHC€HKA pPC3YyJIbTaTOB OCBOCHHA JUCHHUIINIMHBI OCYHICCTBIIACTCA

MMpCrnoaaBaTCiIcM B Imponeccce

IMIPOBCACHUA

IMPAaKTUHICCKUX 3aHSATUM 141

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHUA O6yan0HlHMHCH
HHAWBUIYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

PesyabTaTnl 00yueHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHus

YMmenus:

— BBINOJHATE apu(MeTHUECKue JEeUCTBUSL
HaJ| YUCIIaMU;

IIposepounvie pabomol
Dxzamen

— HaxoIuTh  NPHOIMKCHHBIC  3HAYCHHUS
BCJIMYMH W TIOTPEUTHOCTH  BBIYUCIICHUN
(abcomroTHas u OTHOCHUTEJIbHAsA);

I10JIb30BAThCS MPUOIMKEHHOW OLIEHKOW Mpu
IIPAKTUYECKHUX PACUETAX;

IIposepounvie pabomol
Dxzamen

— HaxXOJuTb 3HAYCHHA KOPHA, CTCIICHU,

norapudma, TPUTOHOMETPUUECKUX
BBIDQXCHUII Ha  OCHOBE  OIpENEICHMUS,
UCIIOJIB3YSI npu HE00X0MMOCTH

HHCTPYMCHTAJILHBIC CPCACTBA;

IIposepounvle pabomul
Drzamen

— BBIIIOJJHATH Hp606pa3OBaHI/I$I BLIpa)KeHHfI,

npuMeHsisi  (GOpMyIbl,  CBSI3aHHBIE  CO IIposepounvle pabomoi
cBOIicTBaMHU CTEIEHEH, J0rapuQpmoB, OKx3amen
TPUTOHOMETPHYECKUX (YHKIIHIA;
— BBIYMCIATH  3HAYCHHE KIMU 10

byrxn IIposepounvie pabomuwl
3alaHHOMY 3HAa4€HHMIO apryMeHTa IIpHu

pa3IMYHbIX crloco0ax 3aJaHusi QyHKINHY;

Ox3zamen

— ompenensTh OCHOBHbIE CBOMCTBA
YHCIIOBBIX (DYHKIIHA, WILTIOCTPUPOBATH MX Ha
rpadukax;

IIposepounvie pabomwl
Onpocul
Okzamen

— CTpPOUTh TpadUKH HM3YyYEHHBIX (YHKIIHM,
WITIOCTPUPOBaTh 1O TrpaduKy CBOMCTBA
AJIEMEHTapHbIX (PYHKINH;

IIposepounvle pabomoi
Ox3zamen

— HCIIOJIb30BAaTh TOHATHE (YHKIUU IS
OIUCAHUS " aHajn3a  3aBHUCUMOCTEU
BEJINYHH,;

IIposepounvie pabomwl
Onpocul
Okzamen

— pcfuiate panrvoOHAJIbBHBIC, ITOKA3aTCJIBHBIC,

norapudmuueckue, TPUTOHOMETPUYECKHUE
o IIposepounvie pabomwl
YpaBHEHUsA, CBOJSLIMECS K JIMHEHMHBIM W
Oxzamen
KBaJpaTHBIM, a TaKXe  aHAJIOTHYHBIE
HEPaBEHCTBA U CUCTEMBI;
— WCIIOJIL30BaTh rpaguvecKuit METON IIposepounvie pabomwl

pemiCHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB,

Onpocul
IKkzamen

— M300pakaTh HA KOOPIAMHATHOM TIOCKOCTH
pelIeHNs] YpaBHEHW, HEPABEHCTB M CUCTEM
C IBYMsI HEU3BECTHBIMH;

IIposepounvie pabomwl
Dxzamen

— COCTaBJIATh M peElIaTb ypPaBHEHUS U
HEPaBEHCTBA, CBA3BIBAIOIIUE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM 4YHCIIE

IIpogepounvie pabomwi
Ox3amen
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MPUKJIATHBIX ) 3a]a4aX;

— HAaxOIWTh NPOWU3BOAHBIC AIIEMEHTAPHBIX IIposepounvie pabomei
GyHKIUH; OK3amen

~ HCIONB30BATH MPOU3BOIHYIO TSt Iposepounsie patoms
U3y4EeHUS] CBOMCTB (D)YHKUIUI M IOCTPOCHUS saren
rpaduKoOB;

— TPUMEHSTH MIPOU3BOIHYIO IS

NPOBEICHUS TPUOIMKEHHBIX BBIYHCIICHUH, Iposepounsie patoms
pelaTe 3a/a4u MPHUKIAJTHOTO XapakTepa Ha saren
HAXOXXJCHUE HauOOJBIIEr0 M HAUMEHBIIETO

3HAYCHHS;

— BBIUUCIIATH B TNPOCTEHINNX  CIydasx Iposepounsie patome:
wiomamgi 1 00bEMBl C HCHOJIb30BAHHEM saren

OMPCACIICHHOIO MHTCTpaJia,

— pacrmo3HaBaTh Ha YEPTEkKaX H MOMACIIX
IPOCTPAaHCTBEHHBIE  (OPMBI;  COOTHOCHUTH
TPEXMEpHbIE OOBEKThI C WX OIUCAHUSMH,
M300paKCHUSIMU;

IIposepounvie pabomul
Onpocwi
Oxzamen

— OIIMCBIBATh B3aMMHOC PacCIIoJIOKCHUC

IIpogepounvie pabomwi

OpsIMBIX M IUIOCKOCTEH B TPOCTPAHCTBE, Onpocul
apryMEHTHPOBATh CBOHM CYXJICHHUS 00 3TOM

pPacoJIOKEHUU; OK3amen

— aHAJIU3UPOBaTh B MPOCTEHIIMX Clydasx Iposepounsie patoms
B3aMMHOE  pACIOJIO)KEHHE OOBEKTOB B zamer
IPOCTPAHCTBE;

— H300pakaTh OCHOBHbIE MHOTOTPAHHHUKHU U Iposepounsie patoms
KpyTJIble TeJla; BBINOJIHATh YEPTEXKU IO zamer

YCJIOBUAM 3aJiay,

— CTpPOUTH MpoCTeHIlIne cedeHus Kyoa,

IIposepounvle pabomoi

MPU3MBI, TUPAMHU/IBI; OK3amen

— pemarb TUTAHUMETPHYECKHUE "

IpOCTEHIlNe cTepeoMeTpUUECKUe 3aauu Ha IIposepounvie pabomoi

HaXOXXJEHUE  TIEOMETPUYECKUX  BEIMYHUH Okzamen

(nyuH, yriioB, momasnei, 00beMOoB);

— HCIMOJIb30BaTh npu pelLeHnn ITposeposuvie pabom:

CTEPEOMETPUIECKHUX 3amad 3aren

IUIAHUMETPUUECKUE (PaKThl U METOMBI;

— pewmarb IpocTeiine KOMOMHATOpHbIE Iposepounsie patoms

3aJaud  METOJOM TIepebopa, a Takxke C Izamer

HCTIOJI30BAHUEM M3BECTHBIX OPMYIT;

— BBIYUCIATL B MPOCTEHUINX  Clydasx Iposepounsie patoms

BEPOSTHOCTH COOBITUH Ha OCHOBE MOJCUeTa Izamer

qrcIIa HCXOJIOB;

— TIPOBOIUTH JTOKA3aTEIbHBIE PACCYKICHHSI IIposepounvie pabomei

B XOJI€ pEeUICHHUs 3ajad. Onpocwl
IK3amen

3HaHus:

— 3HAaYCHHWE MAaTEeMAaTHYeCKOW HayKu IS

pelIeHns 3a/1a4, BOSHUKAIOIIUX B TEOPHH U Onpoce:

NpaKkTUKe; IIUPOTY M B TO XKE BpeMms Izamer

OIrpaHUYCHHOCTD MMPUMCECHCHUA
MAaTCMAaTUYCCKUX MCTOAOB K AaHAJIM3y U
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UCCJICIOBAHUIO TMPOIIECCOB W SIBICHUH B
PHUPOJIC U OOIIECTBE;

— 3HA4YCHHC IMPaKTHKH u BOIIPOCOB,
BO3HHUKAIOIIUX B caMOM MaTeMaTHKe JJIA

(GOpMUPOBAHUS U PA3BUTUS MaTEMaTUICCKOU Onpocul
HayK{; UCTOPUIO Pa3BUTHS IOHATHS YHCIIA, IK3amen
CO3/1aHHUS MaTEMaTHUYECKOT 0 aHaJyu3a,

BO3HUKHOBEHHUSI M PA3BUTHUS T€OMETPUH;

— YHUBEPCAIBHBIM  XapakTep  3aKOHOB

JIOTUKU MaTEMaTHYECKUX PACCYXKICHUM, UX Onpocwi
MIPUMEHUMOCTh BO BCEX o0macTsx OKx3amen
YeJIOBEUECKOM IEATCILHOCTH;

— BEpOSITHOCTHBIM  XapaKkTep  pa3IMYHbIX Onpocwi
IIPOLIECCOB OKPY’KAIOLIETO MUPA. OK3amen
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5. KPUTEPUHN OHEHUBAHUA PE3YJIBTATOB, YPOBHU OCBOEHUA
YUYEBHOI'O MATEPHAJIA 11O JUCHHUAIIVIMHE

Pe3yabTaThl 00y4eHus

KpuTtepuu oneHuBaHusi pe3y/ibTaToB,
YPOBHH OCBOCHHS Y4€OHOTO
MaTepHAJIA N0 AUCHUILIHHE

3HATH

- 3HAYCHUE MaTeMaTHYECKON HAyKH JJIs
pelIeHUs 3a/1a4, BO3HUKAIOIIUX B TEOPUU U
MIPaKTUKE; IIUPOTY U B TO JKE BpeMs
OTPAaHUYEHHOCTh MPUMEHEHUS
MaTeMaTHYECKHX METOOB K aHAIHU3Y U
MCCJIEI0BAHUIO TTPOLIECCOB U SIBJIICHUM B
MIPUPO/IE U OOIIECTBE;

- 3HAYCHHE IPAKTUKU U BOIIPOCOB,
BO3HUKAIOIIMX B CAMON MaTeMaTUKE IS
dbopMHUpPOBaHUS U PA3BUTHUS MATEMATUUYECKON
HayKH; UCTOPHUIO PA3BUTHS NTOHATHS YUCIIA,
CO3J]aHUsI MAaTEMATHYECKOr0 aHAJIN3a,
BO3HUKHOBEHMS U Pa3BUTUS T€OMETPUU;

- YHUBEpCAJIbHBINA XapaKkTep 3aKOHOB JIOTUKH
MaTE€MaTUYECKNX PACCyKICHUMN, UX
MIPUMEHUMOCTB BO BCEX 001aCTIX
YEI0OBEUYCCKON ACATSIBHOCTH,

- BEPOSITHOCTHBIN XapaKkTep pa3IudHbIX
IIPOLIECCOB OKPYKAOLIETO MUpA.

O3nakomumenbHblil YPOBeHb — UMEET
MIPE/ICTABJIICHUE O POJIU MATEMATUKH B
MPUPOJIE U OOIIECTBE; UMEET MPEACTABICHUE O
WCTOPUM PA3BUTHUS MOHATHUS YUCIIA; UMEET
MIpPEJICTaBICHHUE O 3aKOHAX JIOTHKH,
MPUMEHSIEMBIX B Pa3JIMYHBIX 00JIacTsIX
YeJI0BEUYECKON )KU3HU.

Penpooyxkmuenwiii yposens — 3HaeT 0 3HAUYCHUHN
MaTeMaTHKH B MPUPOJIC U 00IIECTBE; 3HACT 00
WCTOPUU PA3BUTHSI OHATHS YUCIIA,
BO3HUKHOBCHUS T€OMETPHUHU U CO3IaHUs
MaTEMaTHYECKOTO aHAJIN3a; UMEET
NPEeJCTaBICHUE O 3aKOHAX JIOTUKH,
MIPUMEHSIEMBIX B Pa3JIMYHBIX 00JIaCTsIX
YeJI0BEYCCKOM JKU3HHU.

IIpooykmueHnuwlii yposeHsb - 3HAET O 3HAYCHUU
MaTeMaTUKH B IPUPOJIE U OOIECTBE; 3HAET 00
UCTOPUH PA3BUTHS MMOHATHS YHCIIA,
BO3HHUKHOBCHUA Tr€COMCTPHUU U CO3AHUA
MaTeMaTHYeCKOro aHAJIN3a; 3HAET 3aKOHBI
JIOTUKH, IPUMCHACMBIC B Pa3JINYHbIX o0JacTax
YeJI0BEYECKOM JKU3HU; 3HAET O BEPOSATHOCTHOM
XapakTepe MPOLECCOB OKPYKAIOIIETO MHUPA.

YMmernb

- BBITIOJIHATH apu(PMETHUECKUEe ACHCTBHS Hal
YHUCIIaMU,

- HaxoOuUTh  MNPHUONMKCHHBIE  3HAYCHUS
BCJIMYMH W TIOTPCIIHOCTH  BBIYHCIICHHM
(abcomoTHas u OTHOCUTEIbHAsA);

M0JIb30BAThCS MPUOJIMKEHHON OLEHKOM mpH
IIPaKTUYECKUX pacyerax;

- HaxXxOIUTh 3HAYCHUS KOpHs, CTEIEeHH,
norapudma, TPUTOHOMETPUUECKUX
BBID@KEHUII  Ha  OCHOBE  OIpeJesIeHus,
UCTIONB3YS pH HE0O0XO0IMMOCTH

HHCTPYMCHTAJILHBIC CPCACTBA;

Os3HakomMumenvuvili  YypoGeHb ~ —  YMEET
BBITIOJHATh MIPOCTHIE apudmernyeckue
JEUCTBUS HAJ YHCIAMM; YMEET HaxoIuTh
3HAYEHUS! KOPHsI, CTEINEHH, Jorapupma; ymeer
BBIMOJIHATE ~ MPeoOpa3oBaHusl  BBIPAXKEHUH,
MpUMEHsIST POPMYJIbl; YMEET CTPOUTH THUIIOBBIE
rpaduKu U3y4eHHBIX (DYHKIMIA; yMeeT pemaThb
TUIIOBBIE  pallMOHAJIbHBIE, I[OKA3aTelbHbIE,
JorapupmMHuUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHHUS; YMEET HaxOIuTh MPOU3BOJHbBIE
AIIEMEHTAPHBIX (DYHKIMI; YMEET BBIYUCIATH B
MPOCTEHIINX Cay4asX IUIOMATu U OOBEMBI C
MCIIOJIb30BAaHUEM OIPEAEIEHHOTO HHTErpania;
yMeeT CTPOMUTh MpOCTeHIlne cedyeHus Kyoa,
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- BBINOJHATH MPEoOpa30BaHUsI BbIPAKECHUI,
MpUMEHSIA bopMyIIBI, CBSI3aHHBIE co
CBOMCTBaMH CTEICHEH, sorapudmMoB,
TPUTOHOMETPUYCCKHUX (PYHKIIHIA,

- BBIUMCHATH  3HAUeHUE  (PyHKUUU
33JIaHHOMY ~ 3HAUEHUIO  apryMeHTa
pa3IMYHBIX crI0co0ax 3aaHus QYHKINH;

o
pu

- ONIpe/eNATh OCHOBHBIE CBOWCTBA YHMCIIOBBIX
(GyHKUUH, HIUTIOCTPUPOBATh UX HA TpaduKax;

- CTpoUThb TpapuKH W3YYEHHBIX (QYHKIHUH,

WUTIOCTPUPOBaTh 10  rpaduKy  CBOMCTBa
AIIEMEHTAPHBIX ()YHKIIHIA;
- WUCIOJIB30BAaTh MOHATHE (QYHKIUH IS

OIMMCAHUS 1 aHAJIM3a 3aBUCHMOCTCH BCJIINYHH,

- pfluarb panuOHAJIbHBIC, IIOKAa3aTCJIbHBIC,
J'IOI‘apI/I(l)MI/ILIGCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHUA, CBOAAIIHUECA K JIMHEWHBIM H
KBaJIpaTHbIM, a TaKXKC AHAJIOTUYHBIC
HCPAaBCHCTBA U CUCTCMBbI;

- UCIOJIb30BaTh TpaUyYeCcKUil METO/ pelIeHus
YpaBHEHUI U HEPABEHCTB;

- n300paxkaTb Ha KOOPAMHATHOHN IJIOCKOCTU
pEIIeHUs] YpaBHEHUW, HEPABEHCTB U CUCTEM C
JIBYMSI HEU3BECTHBIMH;

- COCTaBJIATH
HCPaBCHCTBA, CBA3BIBAIOIIHC
BCIIMYHUHBI B TCKCTOBBIX (B
HpI/IKJ'Ia,Z[HI)IX) 3aJadax,

W pelmarb ypaBHEHUSA U
HEU3BECTHBIE

TOM YHCIIC

- HaxOJUTh
byHKIH;

IMPOU3BOAHLIC JJICMCHTAPHBIX

- UCNOJb30BaTh MPOU3BOJHYIO AJI M3y4EHUS
CBOMCTB (YHKIMI U TOCTPOEHUS I'padUKOB;

- NPUMEHATHh MPOU3BOJHYIO JJIA MPOBEACHUS
NpUOJIMKEHHBIX BBIYMCIEHUH, pelaTh 3a1a4uu
NPUKIAQTHOTO XapakTepa Ha HAXO0XJICHHE
HauOOJIBIIET0 ¥ HAMMEHBIIETO 3HAYCHHUS;

- BBIYUCIIATDH IIomaigu u 00BEMBI C
HCIIOJIb30BAHUECM OIMIPCACICHHOTO UHTCIPAJIa,

- pacClio3HaBaTb Ha YCPTCIKAX U MOACIIAX

MIPU3MBI, TUPAMHU/IBI;

Penpooykmuenwiti  yposens — yMmeeT
BBINOJIHATE apU(PMETHYECKHE JCUCTBUS HaJ
YHUCIIaMU; YMEET HAaXOJWUTh 3HAUCHUS KOPHS,

CTENeHW, Jorapudma; yMeeT BBIIOJIHSATH
npeoOpa3oBaHUs  BBIPAKEHUN,  MPUMCHSIS
bopMyIIBI; yMeeT CTPOUTH rpaduku
W3YYCHHBIX  (QYHKIMIA;  yMeeT  peliarh
panroHaIbHbIC, noKa3aTeJbHbIE,
norapudmugeckue, TPUTOHOMETPHYCCKHE
YpaBHEHHsSI; YMEET HaxXOJUTh IPOU3BOJIHBIC

AIIEMEHTAPHBIX (DYHKIMIA; YMEET BBIYUCIATH B
IPOCTEHIIMX CllydasX IUIOIAAW U OOBEMBI C
UCIOJIb30BAHUEM OIIPEACICHHOIO MHTErpania;

yMEeT CTPOUTh CeueHus Kyba, MpHU3MBI,
IIApaMU/IbL; ymeeT aHAIM3UPOBATh B
MIPOCTEUILINX CiIy4asx B3aUMHOE

pacrojoX)eHue OOBEKTOB B IPOCTPAHCTBE,
yMeeT M300pakaTb OCHOBHBIE MHOTOTPAHHUKHU
U KpyrJble TeJa; BBINOJNHATh YEPTEKH II0
YCIIOBHSIM 3ajau; yMeeT pemarb
TUTAHUMETPUIECKHEC u npocTeiime
CTEPEOMETPUYECKHUE 3aJjaud Ha HaXOXJICHUEC
TCOMETPUUYCCKUX BEIIMYMH; YMEET peliarh
poCTeuIIne KOMOWHATOPHBIC 3aaun
METOJIOM nepebopa, a TaKKe c
UCIIONIb30BAHUEM H3BECTHBIX (OPMYI; yMeEeT
BBIYHCTISTH B MPOCTEHIIINX CITyJasx
BEPOATHOCTH COOBITHII HAa OCHOBE TMOJCYETa
YHCIIa NCXOJI0B;

IIpooykmusHwlli ypoeHb - yMEET BBINOIHATH
apudmeTrnyeckue JEHCTBUS HAJ YHUCIAMU;
yMEEeT HaxOJWUTh 3HAYCHHUS KOPHS, CTEIEHH,
norapudma; ymeeT BBITIOJIHSTh
npeoOpa3oBaHMsl  BBIPAKECHUH,  MPUMEHSS
bopMyIbI; yMeeT CTPOUTH rpaduku
W3y4eHHBIX  (QYHKIUA,  yMEeT  peliarh
panuuoHalbHbIE, MOKa3aTeNbHbIE,
norapuMHUIecKue, TPUTOHOMETPUIECKHE
YpaBHEHUS; YMEET HaxOJUTh IPOU3BOJIHBIE
AIEMEHTApHBIX (DYHKIIMI; yMEET BBIYUCIIATH B
MPOCTEHIINX CIy4yasX IUIOMIATd U OOBEMBI C
HCIIOJIb30BAaHUEM OIpEAEIEHHOTO0 HHTEerpaa;

yMEeT CTPOUTh CeueHHUs Kyba, MpHU3MBI,
MApaMU/IBbL; ymeeT aHAIM3UPOBATh B
MIPOCTEUIINX CiIy4asx B3aUMHOE

pacroyio)keHue OOBEKTOB B IPOCTPAHCTBE;
yMeeT H300paxaTb OCHOBHbIE MHOTOTPAHHUKHU
U Kpyrjble TeJa; BBIIOJIHATh YEPTEX U II0
YCIOBUSAM 3ajay; yMEET pemars

24




NPOCTPAHCTBEHHBIE  (OPMBI;  COOTHOCHUTH
TpeXMEpHbIE OOBEKTBI C WX OINUCAHUSIMH,
N300paKCHUSIMU;

- ONMCBHIBATH  B3aUMHOE  PACIIOJIOKEHUE
OpSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXIEHUS 00 STOM
PacCIIONI0KEHUY;

- aHAJIM3MPOBATh B3aMMHOE PACIIOJIOKECHUE
00BEKTOB B IIPOCTPAHCTBE;

- I/I306pa)KaTL OCHOBHBIC MHOTOTPaHHHMKH U

KpyIJible TeJia; BBINOJIHATH YEPTEKU  I10
YCIIOBUSIM 3a]1a4;

- pelaTh ITAHUMETPUYECKHE u
CTEPEOMETPUYCCKUE 3aJa4d Ha HAXOXKICHHE
FCOMETPUYCCKUX  BEIMYMH (JUITMH, YIJIOB,
rIomaaei, o0beMoB);

- HCIIOJIB30BAaTh npu pelIeHun

CTEPEOMETPUUYECKHX 3a]a4 INIAHUMETPUUYCCKUE
(haKTbl 1 METO/IBL;

- pemarb KOMOWHATOPHBIC 3aJauyd METOJIOM
nepebopa, a TakkKe C HUCIOJIb30BAHUEM
U3BECTHBIX (hOPMYIT;

- BBIYUCIIATh BEPOATHOCTH COOBITHI Ha OCHOBE
nmoacyeTa yucijia unCxoa0B,

- MPOBOJUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XO0JI€ pelieHus 3a1ay.

IUTAHUMETPUYECKHE U CTEPEOMETPHUYECKHE
3alayd  HAa HAXOXJEHUE TIeOMETPUYECKUX
BEJIMYMH;, YMEEeT pemaTh KOMOHMHATOPHbIE
3aJaud  METOAOM Iiepebopa, a Takke ¢
UCIIOJIb30BAaHUEM H3BECTHBIX (OpPMYI; yMeEeT
BBIUUCIIATh BEPOSTHOCTH COOBITHI HA OCHOBE
MOJICYETa YHCIIAa UCXOJOB; YMEET OIUCHIBATH
B3aUMHOE  pACIIOJIOKEHUE  NPSIMBIX U
IJI0CKOCTEM B MIPOCTPAHCTBE,
apryMEHTHUPOBATh CBOHM CYXICHHS 00 3TOM
pacmojoKeHUU;  yMEeT  paccyxaatb U
JIOKa3bIBaTh B XOJI€ PEIICHUS 3aauH.
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