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1. HACITIOPT ITPOI'PAMMBI TINCIHUITJIMHBI
OIII.01. MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A; TEOMETPUA

1.1. Ob61acTh NpUMeHEHHUsI TPOrPaMMbI

[Iporpamma oO1ieoOpa3zoBaTebHONM y4eOHOM MUCHUIUIMHBI «MaremaTuka:
anrebpa W Havala MaTEMaTHYECKOTO aHaju3a; T€OMETpHs» IMpeIHa3HaueHa MIJis
M3Y4YeHUs] MaTeMaTHMKW B  KOJUIEJKe MpodeccHoHambHOro  00pa3oBaHus,
peanu3yromero o0pa3oBaTeNlbHYI0 MporpaMMy Ha 0a3e OCHOBHOTO  OOIIEro
oOpa3zoBaHus B IpejeiaX OCBOCHUSI CpeaHero MnpodecCHOHAIbHOIO 00pa3oBaHUs
no cneuuranbHocTH 09.02.04 UndopmanmoHHbie cucTeMBI (110 OTPaCsM).

1.2. MecTo AMCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKHU CIENUATHCTOB
CpeHero 3BeHa:

HucuunnuHa «MaTtemaTtuka: anredpa M Hayajla MaTeMaTHYeCKOIo aHaIu3a;
reOMETPHS» OTHOCUTCS K 00111e00pa3oBaTeIbHOMY yU€OHOMY LIUKITY.

1.3. Hean u 3agaumM AUCHMIUVIMHBI — TPeOOBaHMS K pe3yJbTAaTaM OCBOCHUA
AUCHUTTHHBI:

Hear npenogaBanus aucuMIUIMHBL «Matematuka: anrebpa W Hauaja
MaTEMaTUYECKOT0 aHalIu3a; reoMeTpHs» — (OPMHUPOBAHUE Y CTYACHTOB 3HAHUU U
YMEHHUH, HEOOXOAMMBIX JIJIi KAYECTBEHHOTO OCBOEHHUS IMPOTPaMMBbl MOATOTOBKHU
CHEIUAIKNCTOB CPEAHETO 3BEHA.

OT0 mpeamnoiaraeT peueHue psija 3aaau:

* o0OecnieueHre CQPOPMUPOBAHHOCTH MPEJCTABICHUNH O COIHUAIBHBIX,
KyJbTYPHBIX U UCTOPUYECKUX (PaKTOpaX CTAHOBJICHUS MATEMATUKH;

* oOecrieueHue CcHOPMUPOBAHHOCTU JIOTHUECKOTO, AJITOPUTMHYECKOTO U
MaTEMATUYECKOTO MBIIIICHUS;

* oOecrieyeHue CcHOPMUPOBAHHOCTA YMEHHUH TPUMEHSTh TIOIyYEHHBIC
3HAHMS TIPU PEIICHUH PA3IMYHBIX 33]1a4;

* oOecrieyenne c(HOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHUKe Kak
4acTH  OOIIEYETIOBEYECKOW  KYNIBTYphl, yHHBEPCAIBHOM  SI3bIKE  HAYKH,
MO3BOJIAIOIIEM OMUCHIBATh U U3Y4YaTh PEATbHbIE IPOLIECCHI U SIBICHUS.

B pesynbTaTte 0cBOCHUS TUCIUTUIMHBI 00YJAIONTUNACS TOJDKEH YMeTh:

— BBITIOJIHSTH apu(PMETHIECKUE ACHUCTBUS HAJ YUCIIAMU;

— HAXOIWUTh TPHUOIMKEHHBIE 3HAYCHHUS BEIWYMH U  MOTPEIIHOCTHU
BBIYMCIICHUN (a0CONIOTHAsT W OTHOCUTEJIbHAsA); TMOJIb30BAThCS MPUONIMKEHHON
OLICHKOM MpHU MPaKTHYECKUX pacyeTax;

— HAXOJWUTh 3HAYEHUS KOPHS, CTEMEHH, Jiorapudma, TPUTOHOMETPHUUECKHIX
BBIpQ)KEHUU HA OCHOBE OINpPEIEICHUs, UCHOIb3yd MpU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHbIEC CPEJICTBA;

— BBIMIOJIHATH  MPEOOpa3OBaHMS  BBIPAKECHUH, MpUMEHST  (OPMYJIBI,
CBS3aHHBIE CO CBOWCTBAaMU CTENEHEW, JorapudmoB, TPUTOHOMETPUUECKUX

yHKIwmi;



— BBIUMCIIATH 3HaUY€HUE (DYHKIMH 1O 3aJaHHOMY 3HAYEHUIO apryMeHTa MpHu
pa3IUYHbBIX CIOCO0aX 3a1aHusl (PYHKIUY;

— OIpEAENsITh OCHOBHBIE CBOWCTBA YMCIOBBIX (PYHKUUH, WIUIFOCTPUPOBATH
UX Ha rpadukax;

— CTpOUTh TpaUKH H3YYEHHBIX (DYHKIUH, WUIIOCTPUPOBATH MO TpaduKy
CBOICTBA AJIEMEHTAPHBIX (DYHKITUH;

— UCIOJIb30BATh MOHATUE (PYHKIIMH JUIsl OMUCAHUS M aHAIN3a 3aBUCUMOCTEN
BEJIMYMH;

— peuathb panuoHalIbHbIE, NOKa3aTeJIbHEbIE, aorapupmMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJSIIMECS K JIMHEHMHBIM W KBAJApPATHBIM, a
TaK)K€ aHAJOTMYHbIE HEPABEHCTBA U CUCTEMBI;

— HCIOJIb30BATh FPAPUUECKUN METO]T PEIICHHs] YPAaBHEHUN U HEPABEHCTB;

— u3o0pakaTb Ha KOOPJAWHATHOM IUIOCKOCTH pEUIeHUS ypaBHEHHUI,
HEPABEHCTB U CUCTEM C JIByMS HEU3BECTHBIMU;

— COCTaBJSTh U peuaTh YpaBHEHUS U HEPABEHCTBA, CBA3BIBAIOLIUE
HEU3BECTHBIC BETMYMHBI B TEKCTOBBIX (B TOM YHUCJIE MPUKIIATHBIX) 3a/1a4ax;

— HaXOJUTbh MPOU3BOIHBIEC dJIEMEHTAPHBIX (YHKIUML;

— HCIMOJB30BaTh MPOU3BOJHYIO [IJIi H3Y4YEHUS CBOMCTB (YHKIHMH U
OCTPOEHHUsI TPaUKOB;

— MPUMEHATH MPOU3BOJHYIO JJISI MPOBEACHUS MPUOIMKEHHBIX BHIYUCICHUMN,
pemiath 3a7adyd MPUKIATHOTO XapaKTepa Ha HaXO0XKJICHHE HauOOJbIIEr0 Hu
HalMEHbIIETr0 3HaYCHMUS,;

— BBIUMUCIATH B MPOCTEHIIMX  clOydyasx IUIOmagd U O0BeMBI  C
UCIOJIb30BaHUEM ONPECICHHOIO UHTErpaa;

— pacrmo3HaBaTh Ha uepTeX)ax U MOJENSIX IPOCTPAHCTBEHHBIE (HOPMBI,
COOTHOCUTh TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUSIMU;

— ONMCHIBATh B3aUMHOE DACIOJIOKEHME NPSIMbIX U IJIOCKOCTEH B
HIPOCTPAHCTBE, APIYMEHTHUPOBATH CBOU CYKJEHUS 00 3TOM PacIoIOKEHUY;

— aHaJIM3UpPOBaTh B MPOCTEHMIIMX CIydasX B3aMMHOE pacloJOKEHHUE
00BEKTOB B MPOCTPAHCTBE;

— n300pakaTb OCHOBHBIE MHOTOIPAaHHUKHU W KpPYIJIIE TeENa; BBIIOIHATH
YEepTEXKHU M0 YCIOBUSAM 3a/1ay;

— CTPOUTH MPOCTEHIINE ceueHUs KyOa, IpU3Mbl, MTUPAMUIbI;

— pewaTh IUIAHUMETPUYECKUE U MPOCTEHUIINE CTEPEOMETPUYECKUE 3a]a4u
Ha HaXOKJEHHE reOMETPUUECKUX BEJIMYUH (JUIMH, YTJIOB, IUIOMIA/IeH, 00BEMOB);

— HCIIOJIB30BaTh pu peLICHUH CTEPEOMETPUUECKUX 3a1a4y
IUTaHUMEeTpUUYecKre (aKkThl U METOJIbI;

— pemiate MpocTedIMe KOMOWHATOpPHBIE 3aJaud METoJIOoM mepebopa, a
TaKXe C UCIOJIb30BaHNEM U3BECTHBIX (POPMYII;

— BBIYUCIATh B MPOCTEUIINX CIIy4asX BEPOATHOCTH COOBITHH Ha OCHOBE
MIOJICYETA YHCIIA UCXO/I0B;

— MPOBOJUTH JOKA3ATEJbHBIE PACCYXKACHHS B XO/€ PEIICHUS 3aad.

B pe3ynpTaTe 0OCBOCHMSI TUCHUIUIMHBI 00YJarOMIMNACS JOKEH 3HATh:

— 3HAYECHHE MATEeMaTH4YECKOW HAYKH JJI pELlEHUs 3a/]ad, BOZHUKAIOUIUX B

TEOPUHU W NPAKTHKE; IIUPOTY U B TO K€ BPEMS OIrPAHUYEHHOCTb NPUMEHEHHS
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MaTEeMaTHYECKUX METOJIOB K aHaJIM3y W MCCIEAOBAHUIO MPOIECCOB U SIBICHUU B
MPUPOJE U OOIIECTBE;

— 3HauYEHHUE MPAKTUKH U BOIPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTUKE IS
GopMupoBaHUSI U pa3BUTUS MaTeMaTHUYECKOW HAYKH; UCTOPHIO Pa3BUTHS TOHATHUS
Yrcla, CO3JaHUS MaTeMAaTWYeCKOTO aHaln3a, BO3HUKHOBEHHUS U Pa3BUTHS
reOMeTpUH;

— VHHUBEpPCaJIbHBIA  XapakTep  3aKOHOB  JIOTHKA  MaTeMaTHYECKUX
paccyXIeHuH, X IPUMEHUMOCTh BO BCEX 00JIACTIX YETOBEUYECKOU AESTEIbHOCTH;

— BEPOSITHOCTHBIN XapakTep pa3iIMuHbIX MPOIECCOB OKPYKAIOIIETO MHPA.

1.4. KoimyecTBO YacOB HA OCBOEHHE MPOTrPaMMbI THCIUILTHHBI:

MaKCHUMaJIbHOM yuyeOHOU Harpy3ku odyyatomerocs 357 4acoB, B TOM YHUCJIE:
00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku oOyuaromierocst 238 4acos;
caMOCTOSITEeIbHOM paboThl oOyyatomierocs: 119 vacos.



2. CTPYKTYPA U COAEP KAHUE JUCIHUITJINHBI
2.1. O0beM AUCHUILIMHBI M BUBI y4eOHOH padoThl

Bup yyeOHol padoThI Oovem uacoe
MakcumasibHasi yueOHasi HATpy3Ka (Bcero) 357
Oo6s13aTesIbHAA AYAUTOPHAA YueOHAsi HATPY3Ka (BCEro) 238
B TOM YHCJIE:
TEOPETUYECKUE 3aHITUSA 64
NPAKTUYECKUE 3AHSATUS 174

KOHTPOJIbHBIC pa6OTBI

KypcoBasi pabota (poekT) (eciu npedycmompero)

CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero) 119

B TOM YHUCIJIC:

caMocTosATeIbHas paboTa HaJ KypcoBoil paboTo (IpOEKTOM)

pelieHre NPUMEpoB U 3a1a4 40
pedepupoBaHUe U MOJATOTOBKA COOOIIEHUH TTO TeMaM 49
BBINOJTHEHUE pacueTHO-TpaduyecKkux padboT 30

Hmoecosas ammecmayusl 6 d)opMe IK3AMEHA




2.2. TemaTu4yeckuii JIaH U cO/leP:KAHUE TUCHUIIMHBI MaTeMaTuKa: ajiredpa u Ha4ajaa MaTeMaTHYeCKOro aHAJInu3a;

reoMeTpus
HaumenoBaHue pa3iesioB u Conep:xanue y4eO0HOro MaTepnaJia, JiabopaTopHsie padoThbl U NPAKTHYECKHE 3AHATHSA, CAMOCTOSITEJIbHAS O0beM uacos Yposenns
TEeM padora o0yuaomuxcs, KypcoBasi padora (mpoeKT) OCBOCHHS
1 2 3 4
BBenenne 2
Paznen 1. [lelicTBUTEIbHBIE 14 1
qucia
Tema 1.1. Conepxanue y4eOHOTO MaTepHaia 1
JleticmeumernvHble yucua. HevictButenbHbie _ yucna. [IpuOnukeHue  [EWCTBUTEIbHBIX  YHCEI  KOHEYHBIMHU
Ipubnusicénnovie JecSITUUHBIMU J1po0siMu. TlorpentHocTy npuGinkKeHnil 1 BBIYMCICHUI.
8bIYUCTIEHUA U [IpakTuueckre nPUEMBI BBIYUCICHUN C TPUOTUKEHHBIMU JaHHBIMH. BbIYHCIeHHUS C
B8LIUUCIUMENbHBIE MIOMOIIILI0 MUKPOKAIBKYIATOPOB. BIunclIeHNE 3HAUCHUM BRIPAKCHUM.
cpeocmaa. JlaGopaTopHble paboThI
[pakTHyueckne 3aHsITHS 4
IlorpemHocTy NPUOIMKEHHN W BEIYHCIICHUMN.
KoHTponbHbIe paboThI
CamocTosaTenbHas padora 00yJaromuxcs 2
IlonroroBka JOKIaJ0B
Tema 1.2. Copep:kaHre yueOHOro MaTepHaia 1
Vpasnenusa u Penienue ypaBHEHMH M HEPaBEHCTB MEPBOM M BTOPOM CTENEHW. METOJT MHTEpPBAJIOB.
Hepasencmea nepeot u Penienne uppanuoHaJbHBIX YPaBHESHHH.
8Mopou cmeneru. JlabopaTopHble paboThI
[IpakTiueckue 3aHATHS 2
Pelienrie ypaBHeHH U HEPABEHCTB.
KoHTposbHbIe padoThI
CamocTrositenpHast pabora 00y4Jaronuxcs
Tema 1.3. CojeprxkaHue yueOHOro MaTepuana
Onpedenumenu. OmnpeznenuTenn BTOPOr0 U TPETHErO NOPsAAKA. PElICHUE CHCTEM IMHEMHBIX YpaBHEHMH C 2
ABYMS U TpEMs HCU3BCCTHBIMHU C ITOMOIIIBIO ONPEACITIUTEIICH BTOPOI'O M TPETHEro IopsaKa.
JlabopatopHbie pabOTHI
[IpakTryeckue 3aHATHA 4
Boruncnenue onpenenureneil.
Pemenmii cucreM IMHEMHBIX YpaBHEHUM.
KonTtponbHbIe pabOTHI
CaMocrosiTenbHast paboTa 00yJarommxcs 4
Pemienne npuMepoB U 3aj1a4
Pasman 7 26 2
[TocnerorarentyocTu U
OYHKIUH
Tema 2.1. . Conepxanue yaeOHOro MaTepraia
Yucnosas ¢hynkyus, eé Uucnosas ¢yHknusa. CnocoOHbl 3ananus ¢QyHKkuuu. [papuxku ynxkumii. IIpocreinmue 1
ceoticmaa u epagux npeoOpazoBanusi rpadukoB PyHKITUH.
MOHOTOHHOCTL, OTrpaHNUYCHHOCTh, YCTHOCTHL U HCUYCTHOCTH, TNCPUOAUYIHOCTH (I)YHKLII/II/I 1
OOpaTHast ¢ YHKIIMSL.
JlabopaTopHble paboThI
[pakTHueckue 3aHsTHs 4




Omnpenenenue cBOMCTB (YHKIMH 110 rpad UKy yHKINH.

KoHTponbHbIe paboTh

CamocrosTenbHast paboTa 00yJaronxcs
Pemienue npuMepoB u 3a1a4

Tema 2.2.
Iocreoosamenvrocmu.
IIpeoen
nocae008amenbHOCHI.

CozepkaHre yueOHOTO MaTepuaa

IlocnenoBarenbHOCTH. IIpenen MOCJIE€0BATEIbHOCTH. Beruncnenue npeaena
[I0CJIEIOBATEIbHOCTH

JlabopatopHbie pabOTHI

[IpakTHyeckue 3aHATHS
Beruucnenue nmpeacia nocJIcA0BATCIIbHOCTH.

KoHTposbHbIe padoThI

CamocrosiTeapHas pa60Ta 06y’-IaIOIJ_II/IXCSI

Tema 2.3.
IIpeoen ¢hynxyuu.

CozepkaHre yueOHOTO MaTepUaa

Ilpenen ¢pynkuuu B Touke. OCHOBHBIE CBOWMCTBA Mpeaena. [Ipeaen (il?rm(um/l B TOYKE U HA
O6eckoneuHoctd. [lpenen  uyMcinoBOW  MOCIIENOBATENBHOCTH. €pBBII U _ BTOpOM
3aMeuaTesibHbIN npeenbl. HenpepblBHOCTh (YyHKIIMM B TOUKE U HA MpoMexyTke. CBoiicTBa
HENpepbIBHBIX (PYHKIUH.

JlabopatopHbie pabOThI

[IpakTrueckue 3aHATUS
Brrarcnenue npenena GyHKuu.

KoHTponbHbIe pabOoTHI

CamocrosTenbHas padoTa 00ydJarommxcs
TlogroroBska moknana

Tema 2.4. CucreMbl
YPABHEHMH.

Coaepxanue yaeOHOro MaTepraia

Cucremsl _ ypaBHeHHH. CrocoObI pELIEHHs  CUCTEM YypaBHEHHM. Pemienue cucrem
YPaBHEHU. 3a/1a4i HA COCTABJIEHUE YPABHEHUHN U CUCTEM YPABHEHUIA.

JlaboparopHbie pabOTHI

IIpakTudeckue 3aHATH
Pemenne cucrem YPaBHCHUU.

KonTponbpHble paboThl

CamocTrosiTenpHas pabota 00yJaronuxcs

Tema 2.5.
YpaBHeHHUsI U HEPABEHCTBA C
napamMmeTpaMmu

CojeprxkaHue yueOHOro MaTepuana

VYpaBHeHHsI M HEpaBEHCTBAa C MapaMeTpamMu. PelleHWe YpaBHEHHH U HEpPAaBEHCTB C
napaMeTpamu.

JlaGopaTopHbie pabOTHI

IpakTuyeckue 3auatus
Pemenune YPaBHCHHMH M HCPABCHCTB C IIapaMCTpaMu.

KoHnTponsHbIe paboThI

CaMocrosiTenbHast paboTa 00yJarommxcs
Pemenne npuMepoB U 3aj1a4

Paznen ? 1 Inr(q'zq'rprn\na(;l,
nmoranuchvugecrag o

crencHHas QYHKIMH

32

Tema 31 .
Cmenennv u eé ceovicmea

Conepxanne yaeOHOTO MaTepHaa

Ctenens C MMPOU3BOJIbHBIM JIECTBUTEIIBHBIM IIOKa3aTeJIeM U €€ CBOMCTBA. Hpeo6pasoBaHHe
M BBIYMCJICHUEC 3HAYCHHH ITOKA3aTCJIbHBIX BEIPAXKCHHH.

JlabopatopHbIe pabOTHI

HpaKTI/I‘IeCKI/Ie SaHATHA




Brrancnenne 3Hauennii IIOKA3aTEIbHBIX Bpra)KeHI/Ifl.
[IpeoOpa3oBaHue MOKA3aTEIbHbIX BIPAKEHUI.

KoHTpopHEBIe paboThI

CaMocrosiTenbHas paboTa 00yJaroImmxcs

Tema 3.2.
Jlozapughmul u ux
ceoticmea

CozepkaHre yueOHOTO MaTepuaa

Jlorapumbel M ux cBoucrBa. HarypanbHble norapu@msel. [lecATHyHbIE JIOTapU(MBI.
[TpeoOpa3oBaHue ¥ BEIYMCICHUE 3HAYCHHUN JIOTapH(DPMUIECKUX BBIPAKCHH.

JlabopatopHbie pabOTHI

IpaxkTryeckue 3aHATUSA
Boluncrienue 3uauenuii JOTapU(OMUIECKUX BBIPAKCHUH.
IIpeoOpa3oBanue gorapuMHUUECKUX BLIPAKEHUH.

KoHTposnbHbIe padoThI

CamocrosTenbHas padoTa 00yJarommxcst
BelnonHeHne pacyeTHO-rpaduIeckux padoT

Tema 3.3.
Tloxazamenvnuas,
Jocapugmudeckas u
cmeneHHasn OyHKyuu, ux
ceolicmea u epaghuxu

CozepkaHue yueOHOTO MaTepuaa

Iloka3arenbHas, Jorapumuyeckas, CTENEHHas (QYHKIUM, HMX CBOMCTBA U TI'paUKH.
[TocTpoeHne moka3aTeIbHbBIX JIOTAPH(OMUUICCKUX 1 CTCIICHHBIX rpa@uKoB () YHKITHIA.

JlabopatopHbie pabOThI

[IpakTrueckue 3aHATUS
[TocTpoeHre moKazaTeIbHbIX JIOTAPU(OMHUIECKUX U CTCIICHHBIX rpad®uKOB (PYHKITHH.

KoHTponbHbIe pabOoTHI

CamocrosTenbHas padoTa 00ydJarommxcs
BrinonHeHne pacuyeTHO-rpaduuecKux pador

Tema 3.4.
Tloxazamenvuvie
VPABHEHUsL U HepaABEeHCMBA

Coxepxanue yaeO0HOro MaTepraia

IlokazarenpHple ypaBHCHHMs U HepaBeHCTBA, (TOCOOBI pEIICHMS MPOCTEUIIMX U
CBOJAIIMXCS K HUM IIOKa3aTelbHbIX ypaBHEHUH. [loKa3aTenbHble HepaBeHCTBA. Peienue
MIPOCTEMIINX TOKA3ATEIbHbIX HEPABEHCTB.

JlabopatopHbie pabOTHI

IIpakTudeckue 3aHATH
Pemenne npocrelmmx noka3aTelbHbIX YPaBHEHUH.
Pemenue npocrelmmx noka3aTelbHbIX HEPABEHCTB.
Pemenne mokazaTeabHBIX YPaBHEHUM M HEPABEHCTB.

KonTponbHble paboThl

CamocTrosiTenbHas pabota 00yJaronux cs

Tema 3.5.
ﬂoeapucﬁMuquKue
YPAaGHEeHUA U HepaseHCmEa

CojeprxkaHue yueOHOro MaTepuana

Jlorapudmuueckue ypaBHeHUs M HepaBeHCTBA. CIOCOOBI pElIeHUs JOTrapu(pMUYECKHX
ypaBHeHu#. Jlorapudmudeckne HepaBeHCTBA. Pemenne norapuMuyecKux HEPaBeHCTB.

JlaGopatopHbie pabOTHI

IIpakTuyeckue 3aHATHS
Pemrenune npocredmux orapuMUIecKuX ypaBHEHHH.
Pemrenune nmpocTedmmx torapuMUIecKuX HEPAaBEHCTB.
Pemenne nmorapudMudeckux ypaBHEHHN M HEPABEHCTB.

KonTtponpHbIe paboThI

CaMocrosiTenbHast paboTa 00yJarommxcs
Pemenne npumepoB u 3agau

Panmam 4
Tpurowomernuyeckue
OYHKIUH

30
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Tema 4.1. ConeprkaHue yueOHOro Marepuaia
Toorcoecmsentvie Paguannoe I/I3M686HI/I€ yriioB U ayr. COOTHOLIEHUS MEXAYy TIpaJlyCHOW U paJdaHHOU
npeobpazoeanus Mepamu  yria. CHHYC, KOCHMHYC, TaHI€HC, KOTAHI€HC 4YHUCJa. | pUrOHOMETPUYECKUE
(GYHKIIMM = YUCIIOBOTO apryMeHTa, 3HaKu wuX 3HaueHWid. COOTHONICHHE MEXIY
TPUTOHOMETPUYECKUMU (PYHKIIMSIMU OJHOTO apryMEHTA.
OpMyJibl TpUBEACHUSA. YETHOCTh M HEYETHOCTh TPUTOHOMETPHUUECKUX _ (YHKIIMMA.
@opmynsl cioxeHus. PopMysbl ABOMHOTO M MOJOBUHHOIO apryMmeHTa. [IpeoOpa3oBaHue
MPOU3BEJCHUN TPUTOHOMETPUYECKUX (YyHKIMA B cymMMbl. BbluncieHune 3HaueHUN W
TO/IECTBEHHBIC NPE0OPa30BaAHUSI TPUTOHOMETPUUECKHUX BBHIPAKCHHI.
JlaGopatopHbie pabOTHI
HpaKTI/I‘IeCKI/Ie 3aHATHUA
H306pa)Kq’HHe YIJIOB HAa €IMHUYHOW OKpyXHOCTH. OmnpexencHne 3HavyeHns TPUTOHOMETPUYECKUX
ﬁym( Wil IO €IMHUYHON OKPYKHOCTH. .
peoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
KoHTposnbHbIe padoThI
CamocrosTenbHas pa60Ta 06y’-Ia}OIJ_II/IXCSI
PelieHue npuMepoB U 3a1a4y
_ Tema 4.2. ConepxaHue y4eOHOro MaTepraia
ng?gg}%%g%ﬂ;ﬁ%&’g; CpoiictBa u Tpaduku TpUroHoMmeTpudeckux ¢GyHkuui. IlocTpoeHHe reoMeTpHYecKuX
P d)yHKu]L)tﬁ npeoOpazoBanuii  (caur u  npedpopmanuu). CpoiictBa U rpaduKu  O0OpaTHBIX
TpUroOHOMETpHUECKUX PpyHKIMN. [leproguuHOCTh TPUTOHOMETPUYECKUX (DYHKIIUH.
JlaGopatopHbie pabOThI
IIpakTuyeckue 3aHATHS
[MocTpoeHue rpadukoB TPUTOHOMETPHIECKUX (HYHKIMH.
OrnpeieneHre CBOMCTB TPUTOHOMETPUIECKHX (D YHKITHIA.
KoHTposbHbIe padoThI
CamocrosTenbHas paboTa 00ydJarommxcs
BBIITOJTHEHHE PACUYeTHO-rpapuUecKux paboT
Tema 4.3. CojeprxaHue yueOHOro MaTepuana
Bospacmanue u yovisanue OOparHple TPUTOHOMETpPUYECKHME (YHKIMU. Bo3pacTaHue H 1_}/6BIBaHI/Ie (pyHKLMU.
MpU2OHOMEMPUYECKUX Bospacranne u yObiBaHme TpHroHomerpuueckux Qynkuuii. Ilomarme skcrpemyma

@yHKyuil. dxcmpemymol

¢yaknun. Uccinegosanne GyHKINIA.

JlabopatopHbie pabOTHI

IIpakTuyeckue 3aHATHS
HccnenoBanne TPUTOHOMETPUYECKHX (D YHKITHIA.

KonTtponbHbIe pabOoThHI

CaMocrosiTenbHast paboTa 00yJarommxcs
Pemienne npuMepoB U 3a/1a4

Tema 4.4.
Pewenue npocmeﬁmux
Mpu2coHoOMempuyecKux

ypasHernuu

Conepxanre yaeOHOro MaTepraia

IlpocTenmue TpuroHomerpruyeckue ypaBHeHUs1. CIOCOObI pelIeHUs] TPUTOHOMETPUUYECKUX
YpaBHEHUH.

JlabopatopHbie pabOTHI

IIpakTuyeckue 3aHATHUS
Petrienvie mpocTeRITUX TPUTOHOMETPHIECKUX YpaBHEHHUH Brma COS(X)=a, sin(X)=a.
Perrenune mpocTeiinx TPUrOHOMETPHYECKUX ypaBHEeHHU# Buza tg(X)=a, ctg(X)=a.
PerieHre TPUrOHOMETPUYCCKHUX YPAaBHEHHHA.

KoHTponbsHbIe paboTh
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CamocrosTenbHas padoTa 00ydJaronmxcs

Tema 4.5. ConeprkaHue yueOHOro Marepuaia
Pewenue npocmetiwiux TpUrOHOMETPUUYECKUE HEpPABEHCTBA. PEIIEHHWE HPOCTEHIIMX TPUTOHOMETPUUECKUX 1
mpucoHoMempu4ecKux HCPAaBCHCTB.
Hepasencme JlabopaTopHble paboThI
[pakTHyueckue 3aHITHS 6
Pemienue npocTelmnx TPUrOHOMETPHYECKUX HEPABEHCTB BUia COS(X)<a, Sin(x)<a.
Pemrenne npocTefmmx TpPUrOHOMETPHYECKUX HepaBeHCTB BUa tg(X)<a, ctg(x)<a.
PerreHue TpUrOHOMETPHYECKUX HEPABEHCTB.
KoHTpONEHEIE PabOoTHI
CamocrosiTenbpHast paboTa 00yJaroInxcs
I[I/Iq}rhpnpnnmq TLHOE
HCUHUCJICHHUC
Tema 5.1. ConepxaHnue y4eOHOTO MaTepHaia
Iouamue o npou3600HoII. IlpousBogHasg, €€ TeOMETpUYECKMHM M  MEXaHMYECKUM  CMbICI.  [Ipou3BOAHBIE 1
IIpasuna evruucnenus CyMMBI, MPOU3BEACHHUS M dYacTHoro AByX GyHkmuil. JuddepeHnuan ¢GyHKIUU U €ro
npouU3800HOU PyHKYUU reoMerpudeckuii cMmpIci. [lpunoxkenue quddepeHimana K TpruOIMmKSHHBIM BRIYACIICHHSIM .
JlabopatopHbie pabOTHI
[TpakTHyeckue 3aHATUS 6
I'eomerpryeckuil 1 MEXaHUYECKUM CMBICII ITPOU3BOAHOM.
HaxosxeHre npou3BOIHBIX (YHKIIHH.
I'eomerpuueckuii cMbich auddepenimana.
KonuTpospHbie paboThI
CamocrosTenbHas padoTa 00ydJaroumxcs 10
TloaroroBka m0KIa10B
Tema 5.2. Coxepxanue yaeOHOro MaTepraia
IIpouzeoonas cnodicroli IlpaBuno muddepenunposanust _cioxkHor u  oOpatHou  QyHKuuM. IIpomsBonHbIe 1
GdyHKyuu MOKa3aTeIbHOM, JOrapu(PMUUECKON B 0OpaTHBIX TPUTOHOMETpUUYECKHX (QYHKIUH. Bropas
MPOM3BOAHAS, €€ (DU3UYECKHI CMBICI.
JlabopatopHbie pabOTHI
[IpakTryeckue 3aHATHA 4
JuddepennpoBanue GyHKIIHA.
HaxoxmeHne BTOpoii IpOM3BOAHON (hYHKIIMH.
KonTtponbHbIe paboThI
CamocTrosiTenbHas pabota 00yJaronux cs
Tema 5.3. Conep)xaHrie y9e0HOro MaTepraia
IIpouzeoonvie IIpousBogHas TPUTOHOMETPUYECKUX (QyHKUUH. IToctpoenue rpa)ukoB 1
MPUSOHOMEMPUHECKUX TPUTOHOMETPUUYCSCKUX (PYHKIMHI C ITOMOIILIO IPOU3BOIHOM.
Gynxyu JlabopatopHbie pabOTHI
[pakTHueckue 3aHATHS 2
[Toctpoenue rpauKoB TPUTOHOMETPUUECKUX (PYHKLUH C TOMOIIBIO TPOU3BOIHON
KonTtponpHbIe paboThI
CamocTtosiTenpHas paboTa 00yJaronuXx cs
Tana 84 Conepxanne yueOHOTO MaTepHaia
TTnavrammag IIpounsBoaHas nokasarenbHoN QyHKUMU. Hucino €. PopMyiia NPOU3BOAHOM IMOKA3aTEIbHON 1
MOKa3aTEeJILHOU (byHKIUH
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(pyHKIIUH

JlabopaTopHble paboTHI

IIpakTuyeckue 3aHATHUS
HaxoxaeHne Mpou3BOIHON MOKA3aTeaAbHON () YHKITHH.

KoHTpoapHEIe paboThI

CamocTrosiTepHas pa60Ta 06y‘-IaIOI_[II/IXCH

Tana 88
TTnovmrranuaa
noranudhauueckon
GbyHKIIIN

CozepkaHue yueOHOrO MaTepuaa

IlpousBogHas norapudmuueckor (QpyHkuuu. Popmysia TPOU3BOAHOU JOTapUPMUUECKON
dbyakyn. CTeneHHas (PYHKIUS U e TIPOU3BOIHAS

JlabopatopHbie pabOTHI

IIpakTuyeckue 3aHATH
HaxosxieHre IpOu3BOIHOM CTENCHHON U JIOrapu(hMUICCKON (PYHKITHH.

KoHTposnbHbIe padoThI

CamocTrosiTeapHas pa60Ta 06yqaloumxc;1

Tema S.6.
Hccneoosanue gpynkyuu c
NOMOUBIO NPOU3EOOHOU

CozepkaHre yueOHOrO MaTepuaa

IIpu3Haku BO3pacTaHus M yObIBaHMS (QYHKLUMH. OKCTpeMyM (yHkuuu. HccienoBanue
KIIMM Ha SKCTPEMYM. BBIyKI0CTh U BOTHYTOCTH T a£m<a yHKIMK. Touku neperuoa.
pUMEHEHHEe MPOU3BOJHOW K TMOCTPOEHUI0 rpapukoB ¢yHKuuu. Hawubonbmee u
HauMeHbllee 3HaueHue (QYHKIUM Ha nOpoMexyTke. HaxoxaeHune HaumOOJbIIEro u
HAaMMEHBIIIETO 3HAYCHUH (PYHKITMH C IIOMOIIBIO MMPOU3BOHOM.

JlabopatopHbie pabOTHI

[IpakTrueckue 3aHATHUS
Haxox/ieHre 5KCTpeMyMOB (D yHKITHH.
Haxoxnenne Toyek nepernda GyHKIMH.
HUccnenoBanre QpyHKIUH C TIOMOIIBIO TPOM3BOAHOM.
IIpuMeHeHne IPOM3BOHON K HaXOXKAeHHe HAMO0OJBIIEr0 M HAUMEHBIIET0 3HAYEHNH (DYHKIUH.

KoHTposbHbIe padoThI

CamocrosTenbHas padoTa 00ydJaroumxcs
Pemenue npumepoB u 3a1a4

Pazgesr ¢ uTernanpgoe
NCYHUCJICHUC

31

Tema 6.1. .
Heonpeoenennwiii
unmezpa

CojeprxkaHue yueOHOro MaTepuana

IleppooOpa3nada. HeompeneneHHeld HMHTEpBan MW €ro  CBOMCTBAa. Haxoxnaenue
HeonpeaenEHHoro uHTepBana. Ilpunokenue HeonmpeneaEHHOTO MHTEpBaNa K PELICHUIO
NPUKJIAJHBIX 3a/1a4Y.

JlaGopaTopHbie paboThI

IIpakTuyeckue 3aHATHS .
Haxox(neHHe HCOIIPCACIICHHOI'O NHTCPBAJIA. .
Pemenue IPUKIaAHBIX 3aJa4 C IIOMOIIIBIO HECONPCACICHHOI'O HHTCPBAJia.

KoHnTponsHbIe paboThI

CaMocrosiTenbHast paboTa 0o0yJarommxcs

Tema Q.Z.
Onpe()eﬂeHHblu unmezpan

Conepxanne yaeOHOTo MaTepHaia

Onpenen€HHBIM  MHTETpall M €r0 TE€OMETPUYECKMH CMBICA. OCHOBHBIE CBOWCTBA
onpeaenéHHoro naTerpaga. CnocoObl BEIUUCACHHS ONPEIeaEHHOr0 HHTErpaia

JlabopatopHbie pabOTHI

IIpakTudeckue 3aHATHUS .
FCOMeTpI/ILIeCKI/II/I CMBICJI OIIPCACIICHHOT'O HHTEI'pajia.
Haxonc;[eHHe OoNpPCACIICHHOI'O MHTCpPBAJa.

KoHTponbsHbIe paboTh
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CamocrosTenbHas padoTa 00ydJaronmxcs

Tema 6.3.

Conepxanne yueOHOro MaTepHaa

IInowaowv kpusonunelHou BplunciieHue 1miomane IUIOCKMX (QUIyp € IOMOIIBK OIPEACIIEHHOTO HHTErpaja. 1
mpaneyuu OnpeoeréHHo20 Brrurcnenue 00bEMOB TEJ BpaIICHHUS.
unmeecpaia Pemenne OpUKJIagHbIX 3aJ4a4 ¢ IIOMOIIIBIO OHpeILeHéHHOFO HHTCIrpaJia.
JlabopatopHbie pabOTHI
[pakTHyeckue 3aHITHS 4
Beraucnenne mromanei 1 005EMOB € IIOMOMIBIO ONPEEIEHHOTO UHTErPaa.
Pemenne mpukiIagHpIX 33429 ¢ MOMOIILIO OIIPEACISHHOr0 MHTErpaia.
KoHTpounbHbIE pabOThI
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 6
PelrieHrie mpuMepoB U 3ajau
Tema 6.4. Conepxanue y4eOHOTO MaTepHaa
@opmyna Heromona- ®opmyna Hrerorona-Jlenbnuna. Ilpumepsl npumenenus Qopmynisl HbroroHa-JIenOHuna. 1
Jleuonuya. Ilpumenenus Brruucnenue o0eMOB TEN
unmezpaia JlabopaTopHble paboThI
[TpakTHyeckue 3aHATHS 6
IIpumenenue dopmyiasl HeroToHa-JIeliOHMIA U1 BEIYMCICHUS ONPEAEIEHHOr0 HHTEpBAJIA.
KoHTpoJibHBIE pabOThI
CamocTosaTenbHas padora 00yJaromuxcs 6
Pelienue mpuMepoB U 3a1a4
Paznen 7 IInavag g 18 1
'THT(\{"T('(\{"’T‘T/Y R
IIPOCTPAHCTBE
Tema 7.1. CojeprxkaHue yueOHOro MaTepuana
Hauanvnele nonsamus AKCHOMBI CTCPCOMECTPHUU U MNPOCTCHUIIHNE CICACTBUA N3 HUX. HapannenLHbIe IIpsAMBIC B 1
cmepeomempuu. npocTpancTBe. [lapanieabHOCTh NPSIMOM U MIOCKOCTH.
Hapaﬂﬂeﬂpﬂocmb npsAmbslX, | JlabopaTopHbIe pabOTHI
npAmou u njiocKkocmu [IpakTuyeckue 3aHATHA 2
M300pakeHne NpsIMBIX U TNIOCKOCTEH.
KonTponbHble paboThl
CamocrosTenbHas paboTa 00ydJarommxcs 4
TlogroroBka moknana
Tema 7.2. ConepxkaHrie y1eOHOT0 MaTepraia
Bzaumnoe pacnojloscerue B3auMHoe PpacCIoJIOKCHHUE ABYX IPsAMBIX B IPOCTPAHCTBE. CKpCH_II/IBaIOH_II/ICCH IIpsAMBIC. 1
npAMblX U njiocKkocmeu 8 VYTibBI ¢ COHaAIIpaBJICHHBIMHU CTOPOHAMHM. Yron MCXAY IPAMBIMH.
npocmpancmee. Yeon JTaGopatopHbie paboThl
MedHcOy 08YMS NPAMBIMU | TIpakTHIecKue 3aHATHS 2
OrmpezieneHre B3aUMHOTO PacoIOKEHHS NIPSIMBIX B IPOCTPAHCTBE.
KonTtponpHbIe paboThI
CaMocrosiTenbHast paboTa o0yJarommxcs
Tema 7.3. Conepxanne yaeOHOT0O MaTepHaa
HapaﬂﬂQﬂbHOCmb HapaHHeJ'ILHLIC IIJIOCKOCTH. HPHSH&K napajieJIbHOCTH ABYX MIOCKOCTEH. 1
ninockocmeu. Ceoticmea CBolicTBa HapaJJICJIbHBIX IIJIOCKOCTCH.
napanienbHvlx JlabopaTopHbie paboTHI
niockocmeu IIpakTHyeckue 3aHATHS 2

Z[OKaB ATCJIbCTBO NAPAJIJICJIbBHOCTU IUTOCKOCTEH.

KoHTponbsHbIe paboTh
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CamocrosTenbHas padoTa 00ydJaronmxcs

Tema 7.4. ConeprkaHue yueOHOro Marepuaia
Tempasop u Terpasap. [Tapautenenunen. 1
napanienenuneo. . JlabopatopHbie pabOTHI
HocmpoeHue cevyeHuu IIpakTuyeckue 3aHATH 4
U3o6paskenne TETPAdIPA U MapalICACIUIEA.
KoHTpounbHbIE pabOThI
CamocrosTenbHas paboTa 00ydJaronmxcs 4
BrimonHenune pacueTHO-rpaduiecKux padbor
Tema 7.5. ConepxaHue y4eOHOTO MaTepHaia
Ilepnenouxynsprnocmo IlepneHuKyISIpHOCTE NPSIMOM M IUIOCKOCTU. lIpH3HaK NEpHeHAMKYISIPHOCTH NPSMOU M 1
npAmou U njiockocmu TIJIOCKOCTH.
JlabopatopHbie pabOTHI
[pakTryueckue 3aHsITHS 1
JloKa3aTeabCTBO MEPICHANKYIIPHOCTH MPSIMOM U TNIOCKOCTH.
KoHTposnbHbIe pabOThI
CamocrosTenbHas padota 00yJaroumxcs
Tema 7.6. Copep:kaHrie yueOHOro MaTepHaia
Ilepnenoukynap u [lepnenaukynsp u HaknoHHbIE. PaccTosHME OT TOYKM A0 INIOCKOCTH. leopemMa O Tpex 2
HaKOHHbIe. Y201 Medcoy MEPISHANKY/IApaxX. YTOJ MEXKIY IPSIMOM U INIOCKOCTBIO.
npAMoU U Ni10CKOCMbIO JlaGopaTtopHble paboThI
[pakTrueckue 3aHATHS 2
OmnpejesieHue yriia MeXLy IPsIMO U IJIOCKOCTBIO.
KoHTposbHbIe padoThI
CaMocrosiTeNIbHas paboTa 00yJaroIIuXCs
Tema 7.7, Copep:kaHre yaeOHOro MaTepHaia
]%]6yx2paHHbzu yeor. JIByrpaHHBIHN yroJi. YT0JI MEXIY INIOCKOCTSIMH. IIepIIeHINKYIIpPHOCTD ABYX INIOCKOCTEH. 1
epneﬂdukyﬂﬂpqocmb JlaboparopHbie pabOTHI
njiockocmeu [IpakTiueckue 3aHATHS 2
M300pakeHue ABYTpaHHOI'O yria.
KonTponbHble paboThl
CamocrosTenbHas padoTa 00ydJarommxcs 2
BeinosnHeHue pacueTHo-rpaduueckux padbor
Paznen 8. 'eomeTpuueckue 16 3
TeJia M IOBEPXHOCTH
Tema 8.1. ConepxkaHre y9e0HOro MaTepraia
MHOZOZpaHHZ/IKU Ilonsitue o T'COMECTPHUYCCKOM TCJIC U €T'0 TIOBECPXHOCTH. MHOFOF]f)aHHI/IKI/I. HDI/I3M3.. 1
JlaGopatopHbie pabOTHI
[IpakTryeckue 3aHATHS 4
M300pakeHrne MHOTOIPaHHUKOB.
KoHTponbHbIe paboThI
CaMocrosiTenbHas paboTa 00yJarommxcs 4
Brimonaenne pacueTHo-rpaduaecKuxpadbor
Tema 8.2. Coneprkanre yaeOHOro MaTepraia
Hupamu@a HI/IpaMI/I,Z[a. CBOHCTBa napaijiCJIbHbIX CECUEHUU B nupamMuze. ITonsatue o MMpaBUJIbHBIX 1
MHOT'OI'PaHHHKAaXx.
JlabopaTopHble paboThI
[pakTHyeckue 3aHsTHs 4
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IlocTpoeHue ceueHnii B mupamMuse.

KoHTponbHbIe paboTh

CamocrosTenbHas padoTa 00yJaronmxcs

Tema 8.3.
Tena spawenus

CopepkaHuie yaeOHOro MaTepralia

[Tap u cdepa. BzaumHOe pacnojioxkeHrE IUIOCKOCTH U 1Iapa. KacatenbHas IUIOCKOCTh K
cdepe. [TosepxHocTh Bpamenus. Temo Bpamenus. Humuaap u koryc. CedeHus TUINHIPA |
KOHYCa IJI0CKOCTBIO.

JlabopatopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATUA
HOCTpOGHI/Ie ceueHU M MWJIMHApPA U KOHYCA.

KoHTposbHbIe padoThI

CamocrosTenbHasi pabota 00yJaronuxcs
BrimonHeHne pacueTHO-rpaduuecKux padbor

Tema 8.4.
Obvembvl 2ceomempuieckux
mein

ConeprkaHue yueOHOrO MaTepHasa

O0BEéM TeomeTprueckoro Tena. O0BEM IIPU3MBI, MMPAMUILI, IMUIMHAPA, KOHYCA, IIapa.

JlabopatopHbie pabOTHI

[IpakTrueckue 3aHATUS
Beruncienre 00bEMOB T€OMETPHUECKHUX TEIL.

KoHTpoJibHBIE paboThI

CamocrosTenbHas padoTa 00yJaroumxcs

Tema 8.5. .
Inowaou nosepxnocmeii

Cozepkanue yueOHOTO MaTepuaa

[lnomans mNOBEpXHOCTM T'E€OMETPUYECKOro Tejia. lliomaab MOBEPXHOCTH MPU3MBL,
MMpaMUJIbl, IUJIMHIPA, KOHYCa U I1apa.

JlaboparopHbie pabOTHI

IIpakTudeckue 3aHATHS
BeruncieHne miomaay NOBEpXHOCTH T€OMETPHYECKUX TeIl.

KoHTtposbHbIe padoThI

CaMocTosiTeNTbHas paboTa 00yJarOIINXCsl

Tema 8.6.
Obvem wapa u niowaos
c£epbz

CojeprxkaHue yueOHOro Marepuana

O(g”beM mapa. O0beM 11apoOBOr0 CErMEHTa, IAPOBOTO CJI0s, U IapoBOro cekTopa. [Inomanp
cdepsl.

JlaboparopHbie pabOTHI

IIpakTudeckue 3aHATH
Brrunciienne o0pEMOB M IUIOMIAICH 2JIEMEHTOB mapa u chephl.

KoHnTponsHbIe paboThI

CamocTrosiTenbHas pabota 00yJaronuxcs

Pa3nen 9. Bektopsl u
KOOPAUHATHI

15

Tema 9.1.
Bexmopwl na nnockocmu u
6 npocmparcmee

Conepxanne yd4eOHOTO MaTepHaia

BeKTOpLI Ha THIJIOCKOCTH W B TPOCTPAHCTBEC. Z[eﬁCTBHH Haa BCKTOpaMHU. Paznoxenue
BCKTOpa Ha COCTaBJIAOIIHC. PAMOYT'OJIBHBIC KOOPpAWHATBI Ha IINIOCKOCTU W B
IpOCTPaHCTBC. I[eﬁCTBHH Haa BCKTOpaMH, 3aJaHHBIMH KOOPpAWHATaAMH. CDOpMy.TIBI JJIA
BBIYMCJICHUA JJIMHBI BEKTOPA, YIJ1da MCXKAY BCKTOpAMH, PaCCTOAHUA MCXKAY IBYMSA TOUKAMM.

JlaGopatopHbie pabOTHI

IIpakTuyeckue 3aHATHUS
JelcTBYsI HaJl BEKTOpaMHU.

KonTtpompHbIe paboThI

CamocrosTenbHas padoTa 00yJaroumxcs
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Beimonaenne pacuerHo-Tpaduueckux padbor

Tema 9.2.
Memoo koopounam &
npocmpancmee

Conepxanne yueOHOro MaTepHaa

IIpssMoyromnpHas cucreMa KOOpAMHAT B IpocTpaHCTBE. KoopanHatThel BeKTopa. CBsA3b MEXIy
KOOpAMHATAMHM BEKTOPOB M KoopAauHaTamu ToueK. KoJlmmHeapHble M KOMIUIAHApHBIC
BEKTOpa.

JlabopatopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHA
Onpe;[eneHHe KOJIJIMHCAPHOCTHU M KOMIUTAHAPHOCTH BEKTOPOB.

KoHTponbHbIe padoTh

CamocrosTenbHas padoTa o0ydaronmxcsi BeIoIHeHHe pacueTHO-rpaIeckux padot

Tema 9.3.
CranapHnoe npouseedeHue
8EKMOPO8

ConeprkaHue yueOHOrO MaTepHasa

Yros mexay Bekropamu. CKallIipHOE MPOU3BEICHUE BEKTOPOB. BBIUHMCIEHUE YIJIOB MEXY
MIPSIMBIMU U TIJIOCKOCTSIMHU.

JlaGopatopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHA
Brruncienue yrjia MEKAy BEKTOpaMu.

KoHTpoJibHBIE pabOThI

CaMocTosiTeNTbHas paboTa 00yJaroIuXcst

Pa3znen 10. OcHOBBI
KOMOMHATOPUKH
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Tema 10.1.
JJieMeHTbl KOMOMHATOPUKH

Cozepkanue yueOHOTO MaTepuaa

OcHOBHBIE MOHATHS KOMOWHATOPHKM. 3aJadd Ha MOJCYET YHC/Ia Pa3MEIIeHHH, MepecTaHOBOK, COYCTaHUH.
Pemenne 3amau Ha mnepebop BapuantoB. @Dopmyna Ounoma HeloroHa. CBolicTBa OMHOMHHAJBHBIX
koapunmentos. Tpeyronpuuk [lackans.

JlaboparopHbie pabOTHI

IIpakTudeckue 3aHATHS
Pemenne KOMOMHATOPHBIX 331a4.

KoHTtponbHbIe paboThI

CamocrosTenbHas padoTa 00ydJarommxcs
Peienne npuMepoB U 3aj1a4

Tema 10.2.
DJIeMEeHTBI TEOPHH
BEPOSITHOCTH

CojeprxkaHue yueOHOro Marepuana

CoObITHE, BEpOSATHOCTH COOBITHSA, CIOXKEHHE W YMHOXKEHHE BeposTHOcTel. [IoHATHE O He3aBUCHMOCTH
coObITHiA. J[MCKpeTHas caydaifHasi BEIMYHMHA, 3aKOH €€ PaclpeeICHIS.
Pemenne npakTHUECKHX 3a/1a4 C IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

JlaGopatopHbie pabOTHI

IIpakTuyeckue 3aHATHUS
Pemenne npakTHUECKHX 3a/1a4 C MPUMEHEHNEM BEPOATHOCTHBIX METOJIOB.

KonTtponbHbIe paboThI

CaMocrosiTenbHas paboTa 00yJarommxcs
Pemenune npumepoB u 3agau

Tema 10.3.
JJjIeMeHTbI MATeMATHYECKOMH
CTATHCTUKH

Coneprkanue yaeOHOro Marepraia

[IpencraBnenre NaHHBIX (TaONUIBI, OUATPaMMBL, TpaQuKH), TeHEpaTbHAs COBOKYITHOCTH, BEIOOPKA, CpeaHee
apudMeTHIecKoe, MeIaHa.

UncnoBble XapaKTEpPUCTUKH JUCKPETHOH ciTydaiiHoi BenuauHbl. [loHsTre 0 3akoHe 6onpimx uncen. [lonsTre
0 3a71a4aX MaTeMaTH4eCKO CTATUCTHKH.

JlabopaTopHble paboTHI

HpaKTI/I‘IeCKI/Ie SaHATHA
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Pemenne MPUKJIAJHBIX 3a1a4.

KoHTponbHbIe paboTh

CamocrosTenbHast paboTa 00yJaronxcs 4
Pemenne nmpumepoB U 3a1a4
IIpuMepHasi TeMaTHKA KYpPCOBOii padoThI (MPOEKTa)
CamocTosiTeibHAsA padoTa 00y4alOLIMXCSl HA/X KYPCOBOIi padoToii (IpoeKToM)
Bcero: 357

J1s XapaKTepUCTUKU YPOBHSI OCBOCHMsI y4eOHOI0 MaTepualla UCIOJIb3YIOTCA CIEAYIONIe 0003HaYeHUs:

1. — 03HaKOMUTENBHBIH (y3HABaHUE paHEEe U3yYEHHBIX OOBEKTOB, CBOICTB);

2. — peTpOAYKTUBHBIN (BBITIOJTHEHUE IEATEIFHOCTH 110 00pa3Ily, HHCTPYKIIMH WIIH TTOJT PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BBITIOJHEHUE JIEITEILHOCTH, PEICHHE POOIEMHBIX 3a/1a4)

18




3. YCJI0OBUSA PEAINBALIMU JUCHUIIJIMHBI
3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzanuus nucuunianHel TpedyeT HaIUUUs y4eOHOro KaOMHeTa.

O6GopynoBaHue y4yeOHOTO KaOWHETa: IMOCaJ04YHbIE MecTa, pabodee MecTo
npernoaaBares, 10CKa, Mell / MapKep.

TexHuueckne cpeacTBa OOY4YCHHS:  KOMIIBIOTEp C  JIMIIEH3HWOHHBIM
MPOrpaMMHBIM 00€CTICUCHUEM, MYJIBTUMEINHHBIA TPOEKTOP, 3KpaH, JOCTYyI K
3JICKTPOHHOM OMOIMOTEUHOM crcTeMe «Znanium.comy.

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

Ilepeyenr y4eOHBbIX wu3AaHuii, WHTEepHeT-pecypcoB, TONOJHUTEIbHOM
JIUTEpaTyphl

OCHOBHBIE HCTOYHHUKH:

1. Hanasu A. A. Marematuka: yuyeOHuk - 3-¢ uzg. - M.: @opym: HUILL
NHO®PA-M, 2013. - 544 c. — To xe [DnexTpoHHbIN pecypc] . - Joctyn u3z IbC
ZNANIUM http://znanium.com/catalog.php?bookinfo=397662.

2. Enuxun B.E. AnreGpa u Teopus mnpenenoB. DJNEKTUBHBIA Kypc
[DrexTponnsiii pecype] : yueonoe nmocodue / B.E. Enuxun. — 2-¢ uza. (31.). — M. :
BUHOM. Jla6opatopus 3Hauuii, 2012. — 352 c. — To xe [DnekTpoHHBIN pecypc] .
- Noctyn u3 D6C ZNANIUM http://znanium.com/catalog.php?bookinfo=366223

J1OTOJTHUTEIBHBIC UCTOYHUKH

1. Aranacsan JI.C. u np. T'eomerpuss 10-11.YueOunux mms 10-11 xmaccos
cpeaHei mkoiasl. —M.: Muemo3una, 2012. - 207 c.

2. Anrebpa W Havama aHanmuza: YueOnmk mna 10-11 kn. / Tlom pen.
Konmoroposa A.H.- 11 uzn. - M.: IIpocsemenue, 2011. - 384 c.

3. Marematuka a1t TeXHMKyMOB. AureOpa W Hauana aHanuza./, Ilox pen.
Axosnesa I'.H. — M.: Hayka, 2010. - 294 c.

4. Maremaruka s TexHukyMoB. ['eomerpus. / Tlog pen. Sxosnesa I'.H. —
M.: Hayka, 2010.

5. Ilexnmenkuit N.J[. MaremaTuka: yueOauk. — M.: Akagemust, 2010. - 344 c.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUAA

JTUCHUATIIUHBI

KOHTpOJII) H OHIEHKAa pPC3yJIbTAaTOB OCBOCHHA JUCHHUILNIMHBI OCYIICCTBIIACTCA

MperIoaBaTcjicM B nmponecce

IIPOBEEHUSA

MPaKTUHICCKHX 3aHSITHU )51

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKe BBIMOJHEHUS OOYYarOIIUMUCS
WHIUBUIYAbHBIX 3aJaHUH, IPOSKTOB, UCCIICIOBAHUN.

PesyabTaTsl 00yyeHus
(ocBOEHHbIE YMEHHs, YCBOCHHbIE 3HAHUSA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00y4eHusl

YMmenus:

— BBITIOJHATE apU(PMETHUYECKUE JIEUCTBUS IIpogepounvle pabomsi
HaJ YMCIaMU; OKxzamen
— HaXOAWTh  MNPUONMKCHHBIE  3HAYCHUS
BeIMYMH W TIOTPEINTHOCTH  BBIYMCICHHMA
IIpogepounvle pabomsi
(abcomoTHas " OTHOCHTEIIbHAS ), samen
MI0JIb30BaThCs MPUOIMIKEHHOM OIIEHKOW IpH
MPAKTUYECKUX PacueTax;
— HAXOAWTh 3HAYECHHS KOPHS, CTEICHH,
nmorapudma TPUTOHOMETPHIECKUX
pud " p p IIposepounvle pabomsi
BBIDQKEHUII HA  OCHOBE  OMpPEJICIeHUs,
IK3ameH
WCTIOJIB3YsI npu HEO0OXOUMOCTH
WHCTPYMEHTAJIbHBIC CPE/ICTBA;
— BBITIOJHATH MPe0Opa30BaHMs BHIPAKECHUN,
npuMeHsisi  pOpMyJbl,  CBSI3aHHBIE  CO IIposepounvle pabomsi
CBOMCTBaMH CTEICHEN, norapudMoB, IK3ameH
TPUTOHOMETPUYECKUX (PYHKIIMIA;
— BBIYHCIATH  3HAYCHHE KIUU  TI0
(pymi IIposepounvle pabomsi
3aJaHHOMY 3HAQYEHHUIO apryMeHTa Ipu saren
pa3IMYHBIX CrTOco0ax 3amanus PyHKINY;
— ONpenensTh OCHOBHbIE CBOIiCTBa IIposepounvle pabomsi
YHUCIIOBBIX (DYHKIUH, WILTIOCTPUPOBATH UX Ha Onpocul
rpadukax; IK3amen
— CTpOUTh TpaUKH H3YYEHHBIX (PYHKIIMMA
P pad v by <IHH, IIposepounvie pabomol
WUIIOCTPUPOBaTh 1o rpaduKy CBOMCTBa
.. IK3amen
AJIEMEHTapHbBIX (PYHKIUI;
— HCIIOJIb30BaTh MOHATHE (DYHKIUM AJs IIposepounvie pabomol
ONMHMCAHUA W  aHalu3a  3aBUCUMOCTEH Onpocul
BEJIMYMH; IK3amen

— pfllaTb PalMUOHAJIbHBIC, ITOKAa3aTCJIbHBIC,

norapudmudeckue, TPUTOHOMETPUUCCKHE
" IIposepounvie pabomoi
ypaBHEHUS, CBOJAIIMECS K JUHEHHBIM U
Drzamen
KBaJpaTHBIM, a TaKXe  aHAJIOTHYHBIC
HEPaBEHCTBA M CHCTEMBI,
— HCHOOJIL30BaTh rpaduyeckuit METOJT IIposepounvie pabomol

peHICHUA ypaBHeHI/II\/’I " HCPABCHCTB,

Onpocul
Oxzamen

- H306pa)I(aTL Ha KOOpI[PIH@.THOﬁ IJIOCKOCTH
peHICHUA ypaBHeHI/II\/’I, HCEPAaBCHCTB U CUCTEM

IIposepounvie pabomul

IK3amen
C ABYMsI HEU3BECTHBIMH;
— COCTaBJNATh M peliaTh ypaBHEHUS U
IIposepounvie pabomol
HEpPABEHCTBA, CBS3bIBAIOILME HEU3BECTHBIC
IK3amen

BCIMYMHBI B TCKCTOBBIX (B TOM 4YHCJIIC
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MPUKJIAJIHBIX) 3a/1a4ax;

— HaxOJUTh MPOW3BOJHBIC AIIEMEHTAPHBIX IIposepounvie pabomul
(b yHKIIHIA; IK3amen
— HCIIOJIb30BAaTh MIPOU3BOTH st

o POH3BOMHYIO A IIposepounvie pabomul
W3YYCHUS CBOWCTB (D)YHKIMA M TOCTPOCHUS

Ix3amen

rpaduKoB;
— MPUMEHSTH MIPOU3BOTHYIO TUTST
MPOBEJICHUST TPHOIMKCHHBIX BBIYHCIICHHH,

IIposepounvie pabomul
peuiaTh 3aa4d MPUKIAJHOTO XapakTepa Ha saren
HAX0XJICHUE HAWOOJBIIET0 W HAUMEHBIIIECTO
3HAYCHUS;

— BBIYHCIATH B MPOCTEHINHMX  CIIyYasx

IIpogepounvle pabomsi

IO W OOBEMBI C HCIIOJIB30BAHHEM

Ix3amen
OTIPEJICIIEHHOTO HHTETPaJa,
— pacrmo3HaBaTh Ha 4YepTexax W MOJEIIX

IIposepounvle pabomsi
MPOCTPAHCTBEHHBIE  (DOPMBI; COOTHOCHTH Onpocs:
TPEeXMEpHBIE OOBEKTHI C WX ONMUCAHHUSIMH,

Ix3amen
M300paKCHUSIMU;
— OMNHWCHIBaTh B3aWMHOE  PACIOJIOKCHHE IIposepounvle pabomsi
MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE, Onpocul
apryMEHTHPOBATh CBOM CYXJICHHS 00 3TOM
pacCIOJIOKEHUH; IK3ameH
— aHaJIM3UPOBATHh B MPOCTEUIIUX CIyJasxX

P P i IIposepounvle pabomsi

B3aHMHOE€  PACMOJIOKEHHE OOBEKTOB B

IK3ameH
MIPOCTPAHCTBE;
— n300pakaTh OCHOBHbIE MHOTOTPAaHHUKH U

IIposepounvle pabomsi

KpyIrjible Tela; BBIIOJHATh YEPTEeXKU IO

IK3ameH
YCIIOBHUSM 33]1ay;
— CTPOUTH TIPOCTEUIIHE CEUYeHHs Kyoa, IIposepounvle pabomsi
MIPU3MBI, TUPAMHUIbI; OK3amen
— pemiatb IJIAaHUMETPUYECKHE u
MpOCTEHIINE CTePEOMETPUYECKHE 3aJaul Ha IIposepounvie pabomol
HaXO0XJEHHE TEOMETPUYECKUX  BEIUYMH OKx3amen
(muH, yriaoB, momnaaei, 00beMoB);
— HCIIOJIb30BaTh npu peleHuu

IIposepounvie pabomol
CTepEOMETPUUYECKUX 3aj1au

IK3ameH

INTAHUMETPUUCCKUE (baKTBI 1 MCTObI,

— pemate MnpocTelre KOMOWHATOpPHBIE
3aJaud  METoJOM Imepebopa, a Takke ¢
MCI0JIb30BAHUEM U3BECTHBIX (OPMYIT;

IIposepounvie pabomoi
Drzamen

— BBIYHCIIATH B HpOCTCfIH.IPIX cryvasax
BCPOATHOCTHU COOBITHI Ha OCHOBE IIoacycra
qHnciia uCXO0O0B,

IIposepounvie pabomoi
Drzamen

— IMPOBOAUTDL HAOKA3ATCJIBbHBIC PACCYKICHUA

IIposepounvie pabomol

B XO0JI€ peuIeHus 3a/1a4. Onpocwi
Oxzamen

3Hanus:

— 3HAYEHUE MATEMaTUYECKOW HayKd JUIs

peuieHust 3a1ay, BO3HUKAIOUIUX B TEOPUU U Onpocer

MpaKkTUKE; IIUPOTY M B TO K€ Bpems samen

OTPaHUYCHHOCTD MMPUMCHCHU
MATCMATHYCCKUX MCTOJOB K AaHAJIM3y U
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HCCIIEIOBAHUIO TPOLECCOB U SBJIECHUUA B
npupoje U oOIIeCTBE;

— 3HAQUYEHUE  TPAKTUKA ©U  BOIPOCOB,
BO3HUKAKIIMX B CaMOW MareMaTUKe IS
(hopMHUPOBAHUS U PA3BUTHUS MATEMATHIECKON
HAaYKH; HUCTOPHUIO Pa3BUTUS IMOHATHUS YHUCIA,
CO3J1aHus MaTeMaTHYECKOTO aHanm3a,
BO3HUKHOBEHMS U PA3BUTHSI T€OMETPUH;

Onpocwi
OKzamen

— YHUBEpCAJIbHBIN Xapakrep  3aKOHOB
JIOTUKKM MAaTEMaTUYeCKUX PACCYXKICHUM, UX
MIPUMEHUMOCTH BO BCEX obnacTax
YEJIOBEUCCKOM ACATCIBHOCTH;

Onpocwi
OKzamen

— BEpOSITHOCTHBIA  XapakTep pa3jIMYHBIX
IIPOLIECCOB OKPYKAKOLIEr0 MUPA.

Onpocwi
OKxzamen

KPUTEPUU ONEHUBAHUSA PE3YJIbTATOB, YPOBHU OCBOEHUA
YUYEBHOI'O MATEPHAJIA 11O AMCIHUITJIMHE

Pe3yabTaThl 00yueHus

Kpurtepuu oueHuBaHusi pe3yjibTaToB,
YPOBHH OCBOCHHSI Y4eOHOr0
MATepHAJIA N0 TUCHUILUINHE

3HaThL

- BHAUYCHUC MaTeMaTquCKOfI HaYKI/I JJIA
pelICHUS 3a/1a4, BOSHUKAIOIINUX B TCOPHH U
MPAKTUKE; IIIUPOTY U B TO K€ BpeMs
OTPAHHYEHHOCTh TPUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB K aHAIU3Yy U
WCCJICIOBAHUIO TIPOIICCCOB U SIBJICHUI B
MIPUPO/IE U OOIIECTBE;

- 3HAUE€HHE MPAKTUKHU U BOIIPOCOB,
BO3ZHUKAIOIIMX B CAMOW MaTeMaTHKE JIJIs
(dbopMHUpOBaHUS U PA3BUTHUSI MATEMATUYECKOM
HAyKH; UICTOPHUIO Pa3BUTHS MOHATHS YKCIa,
CO3J[aHMsI MaTEMaTHYECKOIr0 aHaIn3a,
BO3HMKHOBEHHUS U PA3BUTHS T€OMETPUH;

- YHI/IBepCEU'IbHHﬁ XapaKTCp 3aKOHOB JIOTUKHU
MaTCMAaTHYCCKHUX paccymz[eHHﬁ, nux
IIPUMCHHUMOCTDb BO BCCX o0macTIx
YeJI0BEUCCKOM JCATCIIBHOCTH,

- BEPOSITHOCTHBIN XapaKTep pa3iIndHbIX
MIPOLIECCOB OKPYKAIOLIEr0 MUPA.

O3HaxkomumenvHblll YpogeHb — UMEET
MPEJICTaBICHHUE O POJIM MAaTEMATHKHU B
pupojie U O00IIeCTBE; UMEET MPECTABICHUE O
UCTOPUU Pa3BUTHSI MOHATHS YKCIA; UMEET
IpEeJICTaBICHNUE O 3aKOHAX JIOTHKH,
IIPUMEHSIEMBIX B Pa3JIMYHbIX 00JacTIX
YEJI0BEYECKOM KU3HU.

PenpooyxmusHulil ypoeens — 3Ha€T O 3HAUYCHUU
MaTEMaTHKHU B IPUPOJIE U OOIIECTBE; 3HALT 00
UCTOPUU Pa3BUTHSI MOHATHS YKCIA,
BO3HHUKHOBEHHS T€OMETPHUH U CO3/IaHuUs
MaTEeMaTHYECKOT0 aHalIu3a; UMEeT
MPEJICTaBICHNUE O 3aKOHAX JIOTHKH,
MPUMEHSIEMBIX B Pa3JIMYHBIX 00JIacTIX
YeII0BEYECKOM KU3HU.

IIpodyxmuenulii ypoens - 3HAaeT 0 3HAYCHUU
MaTEeMaTHKH B PUPOJIE U 0OLIeCcTBE; 3HAET 00
UCTOPHUM Pa3BUTUS NIOHATHUA YUCIIA,
BO3HUKHOBEHHUS T€OMETPUU U CO3JIaHUs
MaTE€MaTHUYECKOr0 aHAJIN3a; 3HAET 3aKOHbI
JIOTHKH, TPUMEHSIEMbIE B Pa3JINYHbIX 00JIACTSIX
YeJI0BEYECKOM JKU3HU; 3HAET O BEPOSTHOCTHOM
XapakTepe MPOLECCOB OKPYKAIOLIEr0 MUPA.
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YMmernb

- BBINIOJHATH apu(MeTHUecKue NeHCTBUS Ha
YUCIIAMY;

- HaXoaUuThb HpI/I6JII/I)KeHHbI€ 3HAa4YCHUA
BCINYNH u MOrpeIIHOCTU BBIYHCIICHUH
(abcomoTHas " OTHOCHUTEIIbHAS);

II0JIb30BaThCsl NPUOJIMKEHHOW OLIEHKON IpH
IIPAKTUYECKHUX PACUETaAX;

- HaxOJWTh 3HAYCHHUS KOPHS, CTCIICHH,
norapudma, TPUTOHOMETPHUYECKHIX
BBIDOKECHUH  HAa  OCHOBE  ONpEJICICHHUS,
UCIIOJB3YS npu HEOOX0IMMOCTH

MHCTPYMEHTAJIbHBIEC CPE/ICTBA;

- BBINOJHATH MNpPeoOpa3oBaHUsl BbIPAKEHU,
MIPUMEHSS bopMyIIbL, CBSI3aHHBIC co
CBOWCTBAMM CTEIEHEH, Jorapu@moB,
TPUTOHOMETPUYECKHUX (YHKITHII;

o
pu

- BBIYMCIATH  3HAuYe€HHE  (YHKUUU
3a]aHHOMY  3HAQUEHHI0O  apryMeHTa
Pa3IMyYHbIX crioco0ax 3aaHusi PyHKLIUU;

- OIpeneNiaTh OCHOBHBIC CBOMCTBAa UYHCIIOBBIX
(GYHKIIMNA, WIUTIOCTPUPOBATH UX Ha Tpadukax;

- CTpouTh TpaduKh H3YYCHHBIX (QYHKIUH,
WUTIOCTPUPOBaTh MO  TpaduKy CBOWCTBA
AIIEMEHTAPHBIX (HYHKIINH;

- HCIIOJIb30BaThb IIOHATHC (bYHKI_II/II/I JJIA
OIMCAaHUS U aHAJIM3a 3aBUCHUMOCTEH BCJIIMYHH,

- pewaTh palHoHalbHbIE, MOKAa3aTeNIbHEIE,
jJorapupmMuueckue, TPUTOHOMETPHUECKUE
ypaBHEHUS, CBOJAAIIMECS K JHHEHHBIM U
KBaJIpaTHBIM, @  TaKkkKe  aHAJIOTUYHbIE
HEPaBEHCTBA U CUCTEMBI;

- HCIIOJb30BAaThb Fpa(bI/I‘leCKI/Iﬁ MCTOJ PCHICHUA
ypaBHeHI/Iﬁ N HCPABCHCTB;,

- I/I306pa)I(aTL Ha KOOpI[I/IHaTHOI\/’I IJIOCKOCTH
peHICHUA ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM C
ABYMA HCU3BCCTHBIMU,

- COCTaBJITb W  pellaTb yYpPaBHCHUA U
HCpPAaBCHCTBA, CBA3BIBAIOIIHC HCHU3BCCTHLIC
BCINMYMHBI B TCKCTOBBIX (B TOM  YHCIIC

O3nakomMumenvHulli  YPOBEHb  —
BBITIOJIHATh POCTHIE apudMeTHIeCKue
NeWCTBUSL HAJ YHUCIAMH; YMEET HaXOJUTh
3HAYeHUsI KOPHS, CTENEHH, Jiorapudma; ymeeT
BBHITIOJIHATE ~ MPEOOpa30BaHUsl  BBIPAKCHHUH,
npuMeHsst GOPMYIIBI; YMEET CTPOUTH THIIOBBIE
rpaduKy U3y4eHHBIX (DYHKIHIA; yMEeT pemaTh
TUTIOBBIE  palMOHAJbHBIE, IIOKa3aTeNIbHBIE,
JorapupMHIEcKue, TPUTOHOMETPHUYECKHE
YpaBHEHHS; yMEET HAaxOJHUThb IPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIMIA; YMEET BBIYHCISTH B
NPOCTEHUIINX CITydasX IUIOMAAA U OOBEMBI C
UCTIOJIb30BAHUEM OTIPEICIICHHOTO HWHTETpaa;
yMEET CTPOWTH MPOCTEUIINE Cce4YeHus Kyoa,
NPU3MBI, TUPAMUJIBI;

yMeeT

Penpooyxmuenwiii VposeHb - ymeer
BBITIOJTHATh apU(PMETHUSCKUE JCHCTBUSA HaJ
YUCIaMH; YMEET HaXOJWTh 3HAYCHHS KOPHS,
cTeneHu, Jorapudma; yMeeT BBHITIOJIHSITH
npeoOpa3oBaHusi  BBIPAKEHUH,  MPUMEHSS
bopmyIHI; yMeeT CTPOHTH rpaduku
W3yYeHHBIX  (PyHKIIMH;,;  yMeeT  pemarh
palnroHaIbHBIE, MOKa3aTeIbHbIC,
Jorapudmuueckue, TPUTOHOMETPHUUYECKUE
YpaBHEHUS; yMEET HaxXOIUTh TPOU3BOJHbIE
AJIEMEHTapHBIX (YHKIIMI; yMEET BBIYUCISTH B
MPOCTEHIINX CIIyYasX IJIOIMAad U OObEMBI C
HCIIOJIb30BAHUEM OIPEACICHHOTO HHTEerpaia;

yMeeT CTPOUTh CeueHus KyOa, MpPU3MBI,
MUPAMHU/IBL; yMeeT  aHalu3upoBaTh B
MPOCTEHIINX clIyqasx B3alMHOE

PpacIioJIOKEHNEC OOBEKTOB B IIPOCTPAHCTBCE,
YMEET 1/1306pa>1<aTL OCHOBHBIC MHOT'OI'PAaHHHUKH
N KPYIJIbIC TElIa; BBIIIOJHATE YCPTCKHU 110
YCIIOBUAM 3aaa4, YMEET pemarb
IIAaHUMCTPHYCCKHUEC n HpOCTeﬁMHC
CTCPCOMCTPHUUCCKUC 3a/la4iM Ha HAXO0XKICHHC
TCOMECTPHUUYCCKUX BCIIMYMUH; YMECT PCIIATh
HpOCTGﬁH.IHC KOM6I/IHaTOpHHC 3aJa4u
MCTOJOM nepeGopa, a TaKKEC C
HCIIOJIB30BaAHHUECM H3BCCTHBIX (1)0pMy.]'I; ymeeT
BBIYUCIIATH B HpOCTCﬁHIHX ClIyvdasax
BEPOATHOCTHU COOBITHH Ha OCHOBE noacucra
qucjia uCxXoao0B,

IIpodyxmueHnwlii yposenv - yMEET BBIIIOJIHSATD
apupMeTHuecKre JEHCTBHS HaJl YHCIaMU;
yMEEeT HaxOIWUTh 3HAYCHUSA KOPHS, CTEICHH,
Jorapudma; yMmeer BBITIOJIHATD
npeoOpa3oBaHusl  BBIPAKEHHWH,  IPUMEHS
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MIPUKJIAHBIX) 33/1a4ax;

- HaXOIUTh
(b yHKIIHIA;

MPOU3BOAHBIC 3JICMCHTAPHBIX

- WCIIOJIb30BaTh NPOM3BOJIHYIO Ul H3y4YCHUS
CBOMCTB (DYHKIMI U TOCTPOEHHSI IPahUKOB;

- NPUMEHATh NPOU3BOJIHYIO I IPOBEACHUS
NpUOJIMKEHHBIX BBIYMCICHUH, pemaTh 3a1adu
NIPUKIAJHOTO  XapakTepa Ha HAaxXO0XKJICHHE
HanOOJIBIIETO U HANMEHBIIETO 3HAUCHHS,

- BBIYHCIIATD IIomaaun u 00BEMBI C
HCIIOJIb30BAHHUEM OIMPECACIICHHOTO MHTErpaia,

- pacClio3HaBaTb Ha 4YCPTCIKAX U MOJACIIAX

MIPOCTPAaHCTBEHHbIE  (OPMBI;  COOTHOCHUTH
TPEXMCPHBIC 00BEKTBI € HX OITMCaHUSIMH,
M300paKCHUSIMU;

- ONHUCHIBAaTH  B3aWMHOE  PACIIOJIOKCHHE

NpSIMBIX M IJIOCKOCTEM B  IPOCTPAHCTBE,
apryMEHTHPOBAaTh CBOM CYXIEHHS 00 ATOM
PacCIOJIOKEHNH;

- aHaIM3WpOBATh B3aWMHOE PACIOJIOKEHHUE
00BEKTOB B IPOCTPAHCTBE;

- I/I306pa}KaTI) OCHOBHBIC MHOTOI'PAHHHKHU U

KpyIJible TeJNla; BBINOJHATH YEPTSHKH 10
YCIIOBHUSIM 33]1a4;

- penrarhb IUTAHUMETPUICCKHE u
CTEPEOMETPUYCCKUE 3aJaud Ha HaXOXICHUE
ICOMETPUYCCKUX BEJIWYHMH (JJIMH, YIJIOB,
rIomasei, o0beMoB);

- HCII0JIb30BaTh npu peleHun

CTCPCOMECTPHUUCCKUX 3a/lad IINIAHUMETPUICCKUC
q)aKTBI 1 MCTO/JBI,

- pewmaTb KOMOMHATOPHBbIE 3aJjaydl METOJIOM
nepebopa, a TaKkKe C HCIOJIb30BAHUEM
U3BECTHBIX (popMyIT;

- BBIYUCJIATH BEPOATHOCTHU COOBITHII Ha OCHOBE
noacueTa 4ynucjia uCcxoa0B,

- MPOBOAUTH JI0KA3aTEIbHBIE PACCYXKICHUS B
XO0JI€ PEIICHUS 3aJ1ay.

CTPOUTH rpaduKu
yMEeT  pemaTh

bopmyisr; yMeeT

U3YyYCHHBIX  (YHKLUH;
panuoHaIbHbIC, MoKa3aTeJbHbIE,
JorapupMuIecKue, TPUTOHOMETPHUYECKHE
yYpaBHEHHS, yMEET HaxOJHUTb IPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIMIA; YMEET BBIYHCISTH B
NPOCTEHUIINX CIIydasX IUIOMAAA U OOBEMBI C
UCIIOJIb30BAHUEM OIIPEAEICHHOTO HHTErpana;

yMEET CTPOUTh CceueHus KyOa, MpuU3MbI,
IApaMU/bL; yMEET  AHAIU3UPOBATh B
IIPOCTEUIINX ClIydasx B3aUMHOE

pacrojyioxKeHue OOBEKTOB B IPOCTPAHCTBE;
yMeeT U300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU
U KPYIJBIC TElIa; BBIIMOJHATE YCPTCKU II0
YCIOBHSIM 3ajady; yMeeT pemiarb
IUIAHUMETPUYECKHE U CTEPEOMETPUYECKHE
3aladyd  Ha HAXOXKJIEHHE T'€OMETPUUYECKUX
BCJIMYHH, YMECT pCIIATh KOM6I/IHaT0pHI>I€
3aJaud  METOJOM Imepebopa, a Takke C
UCIIOJIb30BAHUEM H3BECTHBIX (OPMYIN; yMeeT
BBIYUCIIATE BEPOATHOCTU cOOBITHI Ha OCHOBE
MOJICYEeTa YHClla UCXOJO0B; YMEET OIHCHIBATh
B3alMHOC PaCIIOJIOKCHHUE IMPAMBIX u
IJIOCKOCTEN B MIPOCTPAHCTBE,
apryMEHTHPOBaTh CBOM CYXKIEHHS 00 3TOM
pacloyoKeHuu;  yMeeT  paccykaaTtb U
JIOKa3bIBaTh B XOJI€ PEILIEHUS 3a/1auH.
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