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1. HACIHOPT IPOI'PAMMBI YYEBHOM JUCHUITIMHBI
MartemaTuka

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

PabGouass mporpamMMa IUCHUIUIMHBI —«MareMaTtuka» pealnu3yloTcs B
cooTBeTcTBUM ¢ TpeboBanusiMu OI'OC K cojepkaHUIO U YPOBHIO MOATOTOBKHU IO
CTHCIMATEHOCTSAM COIHAIEHO-KOHOMHYECKOTO TIPODHIIS.

1.2. MecTo AMCHUIUVIMHBI B CTPYKTYype OCHOBHOHM NPOo(ecCHOHAIBHOI
o0pa3oBaTe/IbHOM MPOTrPaAMMBI:

JucrunmHaa «MaTtemaTukay SIBISIETCS  y9eOHOW TUCIUIUIMHOW — OJIoKa
«[IpodunbHble  TUCHUIUTUHBDY  00IIeoOpazoBaTenbHOl  moArotoBkn  DI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

VYyebnas nucuuminaa «Matematrukay Gopmupyer 6a30Bbie 3HaHMS, YMEHHUS U
KOMITETEHIIUU, HEOOXOAUMBIE JUTSI TaJTbHEHIIIETO HEMPEPHIBHOTO 00pa30BaHuUs.

1.3. et wu 3agayM JUCHUIVIMHBI — TpPeOOBaHUS K pe3yJbTaram
OCBOEHHS TUCIUTLINHBI:
[lenu TUCTIUTUINHBL:

1)  obOecneuenue cHOPMHPOBAHHOCTH IMPEACTABICHHA O COLUAIBHBIX,

KYJIBTYPHBIX U UCTOPHUYECKHX (aKTOpaxX CTAHOBJICHHS MaTEMAaTHKU,

2)  obecnedenne chOPMUPOBAHHOCTH JIOTHYCCKOTO, aJITOPUTMHUYCCKOTO U
MaTEMaTHYECKOTO MBIIICHHUS;

3)  oOecrneueHne cHOPMUPOBAHHOCTH YMEHHH HPUMEHSTH MOJYYCHHBIC
3HAHWS TIPH PEIICHUH Pa3INIHBIX 3a/1a4;

4)  obOecrieucHre c(HOPMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHKE Kak
qacTH  OOIICUETIOBEUSCKON  KYJIbTYpPBI, YHUBEPCAIBHOM  S3BIKE  HAYKH,
MIO3BOJISIOIIEM OIMHUCHIBATHH M3y4YaTh peabHbIC MPOICCCHI U SIBICHHUS.

OcBoeHnue cojiepkanus yueOHoW quCIUIUInHbl «Matemarukay obecreunBaeT
JOCTHXKEHHUE CTYICHTAMU CIICIYIOIINX pe3yibmamos:

* IUYHOCMHBIX:

- cOpPMHPOBAHHOCTh  TIPEJACTABICHWA O  MaTeMaThKe  Kak
YHUBEPCATBHOM SI3BIKCHAYKH, CPEIICTBE MOJICIUPOBAHMS SBICHUA M TPOIIECCOB,
U7X U METOJaX MaTeMaTHKH;

- MOHUMAaHUE 3HAYUMOCTH MATEMAaTHKW IS HAyYHO-TEXHHUYCCKOTO
nporpecca,cOpMUPOBAaHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTh
OOIIEYeIOBEYECKONKYIbTYPbl ~ U€pe3 3HAKOMCTBO C HWCTOpUEH  Pa3BHUTHS
MAaTEMATUKH, YBOJTIOLMENMATEMATHYECKUX UJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, aJITOPUTMUIECKON KyJIbTYPhI, KPUTHYHOCTH MBIILICHUS Ha YPOBHE,
HEeoOXomuMoM  mAOyaymieit  npodecCHOHANBHOW  JESITeNbHOCTH, IS

MIPOJIOJIKEHUS 00pa30BaHUS HCAMOOOPA30BaHHS;



- OBJIJICHHE MATEMaTUYECKUMH  3HAHHUSIMU U YMCHHUSIMH,
HEOOXOJAMMBIMU B TIOBCEAHEBHOM >KU3HU, JUIsl OCBOEHUSI CMEXKHBIX €CTECTBEHHO-
HAYYHBIX JUCIMIUIMH HUJMCUUIUIUH MPO(PECCHOHATBHOIO LUKIA, JJIS MOJIYYCHUS
oOpa3oBaHus B O0OJACTsAX,HE TPEOYIOIMX YriayOJeHHOM MaTeMaTHYeCKON
MOJATOTOBKU;

- TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIIE
caM000pa30BaHUIO,HA TMPOTSKEHUU BCEU MKU3HHM; CO3HATEIBHOE OTHOIIECHHUE K
HEIMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIENTHOW MPOPECCHOHAIBHON U
OOIIIECTBEHHOH JIEATEHLHOCTH;

- TFOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENIbHON TBOPYECKOH U
OTBETCTBEHHOMNIEATEIHHOCTH;

- TOTOBHOCTh K  KOJUIGKTHBHOW  paboTe, COTPYIHHUYECTBY CO
CBEPCTHUKaMH B  00pa3oBaTelIbHOM, OOIIECTBEHHO  IIOJIE3HOM,  y4eOHO-
UCCIIEIOBATENbCKOM, TPOEKTHON UAPYTUX BUJAX AESATEIBHOCTH;

- OTHOILIEHHE K MPO(ECCUOHATBHONW NEATEIbHOCTH KAaK BO3MOXKHOCTH
ydacTusi B PEHICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIapCTBEHHBIX,
OOIIEHAITMOHAIBHBIX MPOOIIEM;

* MemanpeomMenmHbix.

- YMEHHME CAMOCTOSITEJIbHO OIpENesaTh LEJNU JIEATEIbHOCTH U
COCTaBJISITh TJIaHBIICATETLHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATH,
KOHTPOJIMPOBATHh U KOPPEKTHPOBATH AEATEIHHOCTh; UCIOIB30BaTh BCE BOZMOYKHbIEC
pecypcsl Uil TOCTIDKEHHUSIIOCTABICHHBIX IEJIEW W pealu3alid  IJIaHOB
JeSITEIbHOCTH;, BBIOMPATH YCIICITHBIECTPATET M B PA3JIMUHBIX CUTYAIUsX;

- yMEHUE MPOAYKTUBHO OOIIAThCS M B3aMMOJEICTBOBATH B MpOLECCE
COBMECTHOMIEATEIPHOCTH,  YYHUTHIBATh  MO3WIUU  JPYTHX  YYaCTHHUKOB
NesATeNbHOCTH, 3(D(PEKTUBHO pa3peliaTb KOH(IUKTHL;

- BJIaJICHUE HABBIKAMU TO3HABATEIHHOM, y4eOHO-UCCIEN0BATEILCKON U
IPOEKTHOMIEATEIbHOCTH, HaBbIKAMHM pa3pelieHus MpoOseM; CIOCOOHOCTh U
TOTOBHOCTh KCAMOCTOSITEIbHOMY IOMCKY METOJIOB PEILIEHUs MPAaKTUYECKUX 3a/ad,
MPUMEHEHUIOPA3INYHBIX METOOB IMMO3HAHMUS;

- TOTOBHOCTh U CHOCOOHOCTh K CAaMOCTOSITENHHOM WH(GOPMAIIMOHHO-
MO03HABATEIILHONICATEIPHOCTH, BKIIIOYAasi YMEHHE OPUEHTUPOBATHCS B PA3TUUHBIX
WCTOYHUKAXUH(POPMAIIUM, KPUTHUYECKH OIEHUBaTh U  WHTEPHPETUPOBATH
uHGOPMAIINIO, TIOTYYaEMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIararh;

* nPeOMemHbIX:

- c(OPMUPOBAHHOCTh TPEJACTABICHUNA O MaTeMaTHKe KaK 4YacTH
MHUPOBOH KyJIBTYPhIM MECTE MAaTEMATHKH B COBPEMEHHOMN IMBHUIIN3AIIMH, CIIOCO0ax
OTMCAHMS SBJICHUNPEATIbHOTO MUPa HA MATEMAaTHIECKOM SI3BIKE;

- c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O MATEMAaTHYCCKUX TMOHSATHUSIX
KaK BOKHEUIIINX MAaTEMAaTHYECKUX MOJIEIISX, MO3BOJISIONIUX OMUCHIBATh M U3Yy4YaTh
pa3HBICTIPOLIECCHI U SIBJIICHUSA; TOHUMaHHE BO3MOXHOCTH aKCHOMAaTHYECKOIO
MOCTPOEHUSIMATEMATUYECKIX TEOPHIA;



- BJIAJICHUE METOJIAMU J0KA3aTEJIbCTB U aJTOPUTMOB PELICHUS, YMEHUE
WX IPUMEHATH, IPOBOJUTH TOKA3aTEIbHbBIEC PACCYKAECHUS B XOJE PEIICHUS 3a/1a4;

- BJIAJICHUE CTaHJAPTHBIMU NPUEMAMH PEIICHUS PALUOHAIBHBIX U
UppaIMOHATbHBIX,I0KA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPABEHCTB, MXCUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B
TOM YHUCJE Uil TOMCKA MYTHU PELICHUS] UM WUIKOCTPAlUU PEUICHUsS YPAaBHEHUU U
HEPABEHCTB;

- c(hOpMUPOBAHHOCTh  MPEJCTABICHU 00 OCHOBHBIX  TOHSATHUSIX
MAaTEMATHYECKOTOAHAIN3a U WX CBOMCTBAX, BIJIAJICHUE YMEHHUEM XapaKTEPU30BATh
noBe/icHre (YHKIUN, HMCIOJIb30BAHUE TMOJYUYEHHBIX 3HAHUW MJI1 OMHUCAHUA U
aHaJIN3a PEAIbHBIX3aBUCUMOCTEN;

- BJIaJICHUE OCHOBHBIMH TMOHSTHUSMHU O TNIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpudecKkux (purypax, ux OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpuyeckre (PUrypbl Ha 4depTekax, MOJENSAX U B pealbHOM
MUpE; MPUMEHEHHE WM3YYEHHBIX CBOMCTB Te€OMETpUYecKuX puryp u dhopmyn s
PELICHUATC€OMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM,;

- c(hOpPMHPOBAHHOCTh TPEJACTABICHUM O TIpolleccax U SIBJICHUSX,
MMEIOIIUX BEPOATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
pEAIBHOM MHUPE,0CHOBHBIX ITOHATHSAX JJIEMEHTAPHOU TEOPUHU BEPOSITHOCTEW;
YMEHUW HaXOAUTh HOIEHUBATH BEPOSTHOCTH HACTYIUICHHS COOBITUH B
MPOCTEUIINX MPAKTUYECKUXCUTYALUSIX U OCHOBHBIE XAPAKTEPUCTUKHU CIYYANHBIX
BEJINYMH;

- BJIAJICHUE HABBIKAMU HCIIOJb30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX
MpOrpamMM MPUPEIIEHNUH 3a]1a4.

CrnenMajucT Mo TYPH3MY H rOCTeNPUHMCTBYI0JDKCH 00J1a1aTh OOIIUMU
KOMITETEHIIUSIMH, BKJIIOYAIOIIUMH B C€0sI CITOCOOHOCTB:

OK 01. Bribupats criocoOsbI penieHus 3a1a4 npohecCuoHaIbHON AeTeIbHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM;

OK 04. DddexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;
OK 05. OcyniecTBiATh YCTHYIO M TUCBMEHHYI0 KOMMYHUKAIIUIO HA
rocyaapcTBeHHOM s3bikePoccutickoit deaepannu ¢ yueToM 0COOEHHOCTEM
COIMAITBHOTO U KYJIbTYPHOTO KOHTEKCTA;

CrenuaaucT no TYpu3My U rocTenpuUMCTBYI0JDKCH 0071a1aTh

po¢eCCUOHATTLHBIMUKOMITETCHITUSIMH ;

[1K 1.4. OcymiecTBaATh pacueThl ¢ TOTPEOUTENSIMU 3a MPEIOCTABIICHHBIC YCIYTH.

JIMYHOCTHBIE Pe3yJbTAThl peajn3alui NPOrPpaMMbl BOCIIUTAHUS

JIP 2 [TposBistronuii AKTUBHYIO rPakJaHCKYIO MO3UILIUIO,
JEMOHCTPUPYIOIIMKA TPUBEPKEHHOCTh MPUHLMUIIAM YECTHOCTH, ITOPAILOYHOCTH,
OTKPBITOCTH, 3KOHOMHUYECKH AaKTUBHBIM M YYacTBYIOIIUNA B CTYJICHYECKOM U
TEPPUTOPUATBHOM CAMOYIIPABJICHUH, B TOM YHCJIC Ha YCIOBHSIX T0OPOBOIHYECTBA,
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MPOAYKTHUBHO  B3aUMOJCHCTBYIOIIMMA W  YYaCTBYIOIIUM B  JEATEIbHOCTH
0OI1IeCTBEHHBIX OpraHU3aIIHi.

JIP 13. CoOmonmaromuii B cBoedl MpodecCHOHAIBHOM AeATEeIbHOCTU
OTUYECKUE TMPUHLMUIBL YECTHOCTH, HE3aBUCUMOCTH, MPO(PECCHOHATHLHOTO
CKENTHUIIM3Ma, MPOTUBOJACHCTBUS KOPPYILHUM U OSKCTPEMHU3MY, 00JIaIaronIui
CHCTEMHBIM MBIIIJICHUEM W YMEHMEM INPUHUMATh PEIICHUE B YCJIOBHUSX PUCKA U
HEOIPEICIICHHOCTH

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOTPAMMBI AU CHUIITUHBI:

MakcUMasbHas yueOHas Harpy3ka oOydaromierocs 2044., B TOM duce:
oOsi3aTenpHas ayauTopHas yueOHas Harpy3ka oOydaromerocs 2024.,
MIPOMEKYTOYHAs aTTecTanus- 3a4eT auddepeHnnpoBaHHbIi — 2 aca.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

Bup yueOHoI padoThI Oo6bem
4acoB
MaxkcumasbHasi yueOHast HArpy3Ka (Bcero) 204
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HArPy3Ka (Bcero) 202
B TOM YHCJIC:
Jlexknuun 16
PAKTHYECKUE 3aHSATHUS 186
IIpome:xkyTounas arrecraums: 3a4eT AudhepeHIIMPOBAHHBIN 2




2.2. TemaTuyeckii IJIAH U COIEeP:KAHNE Y4eOHO JUCHUIIMHBI «MaTemaTuka»

HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOT0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE Oo0bem YpoBeHb
3aHAITHS, CAMOCTOSITe/ILHAA padoTa 00yyaloIIuXCcs 4acoB OCBOEHHUA
Beenenue Coaeprxanue yueOHOro MaTepuasa 1 OK'1
Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTUSIX U OK 4
MPaKTUYECKOU JesaTenpbHOCTH. Llenu u 3a1aun n3ydeHuss MaTeMaTUKH B OK5
YUPEKIECHUSIX CPEAHETO MPodeccCnoHAIbHOTO 00pa30BaHUs I[IK 1.4
Pasznea 1. [loBTOpeHue 6a3ucHOrO 5
MaTepHajia OCHOBHO IIKOJIbI
Conep:xanue yueOHOro MaTepuasa
CnoxxeHre 1 YMHOKEHHUE TIOJIOKHUTEIIBHBIX M OTPUIATEIBHBIX Yrcell. YUCIOBbIE OK1
OTHOIIEHUA U nponopiusi. OCHOBHOE CBOMCTBO nponopuui. Jlecarnynas 1po0s. OK 4
CrnosxeHue 1 BIYUTAaHUE AeCATUYHBIX ApoOei. [Ipomnientsl. OCHOBHBIE 3a/1a4M Ha OK 5
NPOLEHTHI. POPMYJIIBI COKPALLIEHHOTO YMHOXKEHUS. I[IK 1.4
IIpakTHYecKkue 3aHATHA
1. Ywucnossie Beipakenusi. CI0K€HUE U BHIYUTAHUE JICCITHUYHBIX IPOOCH. 1
2. Bripaxenus ¢ nepemenHoi. [Ipomopuusi. 1
3. TIpeoOpa3oBanue anreOpandecKux BeIpaXeHHH. @OPMYITBI COKPAIEHHOTO 1
YMHOXKEHHS.
4. Tlpouentsl. OCHOBHBIE 3a/1a4 HA MIPOLIEHTHI. 1
5. Pemienue TMHEHHBIX U KBAJAPATHBIX YPaBHEHUI 1 HEPABEHCTB. 1
CamocrosiTesibHast padoTa 00y4arOIMMXCs
Pasznen 2. Pa3zBuTHe NOHATHE 0 YHCJIE 6
Tema 2.1. PazButne NoHATHS O YnCIE Coaepsxanue yueOHOro MaTepuasa OK'1




OHpel[eHeHI/Ie LCJIBIX U pallMOHAJIbHBIX, HeﬁCTBHTGHBHLIX YHUCCII.

OK 4

Omnpenenenue Mmoayis yucna. [IpubnmkeHHbIe BHIYUCICHHUS. OK'5
I[IK 1.4
IIpakTHYeckne 3aHATHS OK'1
6. PaznoxeHue HaTypaabHOTO YHCIIA IO CTETICHSIM ITPOCTHIX YHCE. 1 OK 4
7. Apudmerndeckue onepanuu Haj IeHCTBUTEIBHBIMI YUCIIAMHU. 1 OK5
[TpuGnuxeHHbIe BEIYUCICHUS. IIK 1.4
CamocrosiTesibHAs paboTa 00y4aromMXCcs
Tema 2.2. KoMiuiekcHbIE yucia Coaep:xanue yueOHOro MaTepuaJia 1
Omnpenenenve KoMIiekcHOro uucia. CloKeHHe, YMHOXEHHE U JIeJICHHE OK'1
KOMIUJIEKCHBIX YHCEIL. OK 4
IIpakTHYeckne 3aHATHS OK5
8. M3o00pakeHre KOMIUIEKCHBIX YHCEI Ha IIOCKOCTH. 1 IIK 1.4
9. Apudmernyeckue onepannuu HaJ KOMIJIEKCHBIMUA YHCIIAMHU. 1
Kounrtpoabnas padora no teme: «Pa3Butne moHATHS O YHCIIEY. 1
CamocrosiTesibHas padoTa 00y4arOIIMXCH
Pa3nen 3. Kopuu, crenenu, 18
JIorapu(pmbl
Tema 3.1. KopeHb N-oi1 crenenn Coaep:xanue y4eOHOro MaTepuasia 1
OmnpeneneHne KOpHS N-OM CTENEHW W €ro CBOMCTB.  BblumcineHue KopHS OK1
HaTypaJIbHOM CTENEHU U3 YUCJa. OK 4
IIpakTuyeckue 3aHATHSA OK 5
10. Beruncnenue 3Ha4eHUH BBIPAKEHUH. 1 I[IK 1.4
11. IlpeoGpa3oBaHue HPPALIOHAIBHBIX BBIPAXKEHUH. 1
12. CpaBHeHue 3HaYeHMI BhIpakeHUH. MppaloHaibHbIE YpaBHEHHUS. 1
2

13. UppaunoHanbHble HEPABEHCTBA.
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CamocrosiTesibHas paboTa 00y4arOIMMXCs

Tema 3.2. CreneHb ¢ A€HCTBUTEIbHBIM
MOKa3aTejieM

Conep:kanue y4eOHOIro MaTepuaa

OnpeneneHne CTENEHN ¢ PALIMOHAJIBHBIM II0KA3aTENIEM U €€ CBOMCTB.
Omnpenenenne CTENEHN ¢ ACUCTBUTEIbHBIMA IIOKA3aTENSIMU U €€ CBOWCTB.
[IpeoOpa3oBaHue CTENEHHBIX BBIPAKEHH, UCTIONB3YS CBOMCTBA CTETICHHU.
[Toka3zarenbHas GyHKIHA

HpaKanecmle 3aHATHSA

14, Beiuncnenue 3HaueHUN BeIpakeHUH. [IpeoObpa3zoBanre BEIpaXKCHHH,
coJiepKalluX CTEIEHU.
15. CpaBHeHue 3HaYeHUIA BRIPAKEHUI ¢ MOMOIIBIO IpaduKa MoKa3aTeIbHON

GbyHKIUH.
16. Pemenue mpoCTeWIMX MOKa3aTEIbHBIX YPABHEHUH 1 HEPAaBEHCTB.

CamocrosiTesibHasA padoTa 00yyaroIuxcst

OK'1

OK 4

OK'5
IIK 1.4

Tewma 3.3. Jlorapudm u ero cBoicTBa

Conep:xaHue y4eOHOro MaTepuaJsia

Omnpenenenue orapudma, 1eCATUYHOIO W HATYPaJIbHOIO Jorapudma. 3arnuch
OCHOBHOT0 JIOTapu(hMUUECKOro ToxkaecTBa. Ilepexoq kK HOBOMY OCHOBaHHUIO.
ITpeoOpa3oBanue norapupmMudeckux BoipaxkeHuil. Jlorapupmudeckas GyHKuus

IIpakTHYecKkue 3aHATHA

17. Beruucnenue norapu@mos.
18. TIpeoOpa3zoBanue J0rapuPMHUUECKUX BEIPAKESHUH.

19. CpaBHeHue 3HAUCHHIA BRIPAXKEHUH ¢ TOMOIIBIO TpaduKa JTorapuhMUIECKOMI

(GyHKIHH.
20. Pemenue npocTeimux gorapupMUIECKUX ypaBHEHUH U HEPABEHCTB.

N -

KonTpoabHnas padora no teme: «KopHu, cTeneHu u Jorapu@maiy.

CamocrosiTesibHas padoTa 00y4arOIIMXCs

OK'1
OK 4
OK 5
IIK 1.4
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Pa3nean 4. [Ipsimble U JIOCKOCTH B
MPOCTPAHCTBE

12

Tewma 4.1. ITapannenpbHOCTh B
MIPOCTPAHCTBE

Conep:kanue y4eOHOIro MaTepuaa

N3yuenne akcuoM crepeoMeTpun. JJoka3zaTeabCTBO CIEICTBUI aKCHOM.

B3auMHoe pacnonokeHue JBYX HpsAMbIX B IpocTtpaHcTtBe. OmnpexneneHue
NapaJuleIbHbIX NPSAMBIX. B3anMHOE pacnonoKeHue NpsMON U IJIOCKOCTH.
B3anMHOe pacnonoxeHue IIOCKOCTEM.

IlpakTH4yecKkue 3aHATUSA

21. B3anMHOe pacroio’keHHe MPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.
22. [lapamnenbHOCTh IPSAMBIX U IIOCKOCTEH.

-

KonTtpouabHnas padora no teme: «l[lapannenbHOCTh B IPOCTPAHCTBE.

CamocrosiTesibHasA padoTa 00yyarouuxcst

OK'1

OK 4

OK 5
IIK 1.4

Tema 4.2. IleprieHIUKYISIPHOCTD B
MIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Onpenenenne npsiMoi, NMEPHNEHAUKYISIPHON INIOCKOCTH.

Onpenenenye NeprneHIuKyspa 1 HAKIOHHOM.

Jloka3aTenbCTBO TEOPEMBI O TPEX MEPHEHAUKYISIpax

Onpenenenye ¥ MOCTPOEHHUE yIila MEXIY MPSIMON U IUNIOCKOCTbBIO, IBYTPAaHHOTO
yria.

Onpenenenre U NMpPU3HAK MEPIEHIUKYISIPHOCTU ABYX IMJIOCKOCTEH.
N300paskeHne MpOCTPAHCTBEHHBIX QUTYD.

FCOMCTpI/I‘{CCKI/IC Hp606pa30BaHI/IH MMPpOCTPAHCTBA: HapaHHCHBHLIf/'I IEpCHOC,
CUMMCETpPUA OTHOCUTCIIBHO IMJIIOCKOCTH. HapannenLHoe MMPOCKTUPOBAHUC.

IIpakTuyeckue 3aHATHSA

23. [leprieHANKYISAPHOCTh TPSIMBIX H IDIOCKOCTEH.

24. TleprieHAUKYISP ¥ HAKJIOHHBIC. BIuncieHne paccTosHUA.

25. Teopema o Tpex MepHeHIUKYIsipax. YTol MEeXAY NPSMON U MIIOCKOCTBIO.
26. [IpoextupoBanue. M3o00paxenne NpocTpaHCTBEHHBIX QUTYD.

N R

OK'1

OK 4

OK 5
IIK 1.4
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27. 300pakeHue MpOCTPAHCTBEHHBIX (PUTYP U IOCTPOCHHUE CEUCHHIA.

KonTpouabnas pa6ora no teme: «llepneHIuKyIsIpHOCTb B IPOCTPAHCTBE.

CamocrosiTesibHast paboTa 00y4aromMXCs

Pa3nes 5. KoopanHaThl 1 BeKTOPbI

10

Tema 5.1. [lonsiTue BekTopa B
MIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

OHpeI[eJ'IeHI/IC BCKTOpa, MOIAYJISL BEKTOPA. PaBenctBo BCKTOPOB. Crnoxenune
BCKTOPOB. YMHOXKEHUE BCKTOpa Ha 4YHCJIO.

HpaKanecmle 3aHATHUSA

28. JleficTBUS Ha/T BEKTOPAMH.

CamocrosiTesibHas padoTa 00yyaromuxcst

OK'1

OK 4

OK'5
I[IK 1.4

Tema 5.2. KoopanHATBI U BEKTOPHI B
IIPOCTPAHCTBE

Conep:xxanue yueOHOro MaTepuaJia

BBenenue npsMoyroiapHOU (€KapTOBOW) CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE.
PasnoxeHne BeKTOpa 10 KOOPAUHATHBIM BEKTOPAM.
BBenenue ¢popmybl pacCTOSHUS MEXY IBYMsI TOUKAMH.

BeiBoJ ypaBHeHUI chepbl, MIO0CKOCTH U MPSIMOH.

HpaKaneCKne 3aHATHUSA

29. 3aganue Touek koopauHaTamu. JIeiCTBUS Hal BEKTOPAMH U UX
KOOpAMHATAMH.

30. Penrenne mpoCTeHIIUX TeOMETPHYSCKHX 3a71ad.

31. CkansipHO€ IPOU3BEICHUE BEKTOPOB.

32. CocTaBneHue ypaBHEHUI cepsl, MIOCKOCTH, IPSIMOH.

33. Ucnonp3oBaHue KOOPIUHAT IPU PELICHUH MaTeMaTUYECKUX M MPUKIATHBIX
3ajau.

P NDNDN

KonTtpoabHas padora no teme «KoopuHaThl M BEKTOPHI B IPOCTPAHCTBEY.

OK'1

OK 4

OK 5
K 1.4
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CamocrosiTesibHas paboTa 00y4arOIMMXCs

Paznen 6. OcHOBBI TPUTOHOMETPHH 16
Tema 6.1. IIpeoOpa3zoBanue Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUUECKUX BBIPAXKEHUN Onpenenenne paJuaHHOW MepbI yIJla, CHUHYCA, KOCUHYCA, TAHI'€HCA U KOTaHIeHCa

qucha.

JloKa3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB, (hOpMYII
IIPUBEACHHUS.

3anuck GopMyll CHHyCa, KOCUHYCA U TAHI'€HCA CYMMBI M pa3HOCTH JIBYX YIJIOB;
CHHYCa M KOCHHYCa JIBOMHOTO yria; GopMyJl IOJOBUHHOIO yIJa.
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUIECKUX (PYHKIMI B TPOU3BEACHUE U

IIPOM3BEICHUS B CyMMY. BrlpaxkeHre TpUroHOMETPUUYECKUX (PYHKIMN yepes OK 1

OK 4
OK 5
IIK 1.4

TAHT€HC TTOJIOBUHHOTO apryMEHTA.
[Ipeobpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBHIPAKECHUH.

IlpakTH4yecKkue 3aHATUSA

34. Yrisl U BpaliaTebHOE JBI)KEHUE.

35. Beruucnenue 3Ha4YeHUN TPUTOHOMETPUIECKUX (DYHKITHIA.

36. CBs13p MKy 3HAUCHUSIMH TPUTOHOMETPUIECKUX (PYHKITHIA.

37. Ucnonw3oBanne GopMyIT IPUBEICHHS.

38. IIpeobOpa3oBaHre TPUTOHOMETPUIECKUX BBIpAKCHHN. J[0Ka3aTeILCTBO

NDNDN P -

TPUTOHOMETPUUYECKUX TOXKJIECTB.
39. Tpuronomerpuyeckre GyHKIHUU U UX TPaUKH. 1

KoutpoabsHnas padora o teme «IIpeoOpazoBanre TpPUTOHOMETPUIECKUX 1
BBIPOKCHUIN».

CamocrosiTesibHas padoTa o0yuyaroumuxcst

Tewma 6.2. Tpuronomerpruueckue Coaep:xanue yueOHOro MaTepuaJia OK 1

13




YPaBHEHUS U HEPABEHCTBA

OmnpexeneHue apkcuHyca, apKKOCHHYCa, apKTaHI€HCa YKCIIa.
Pemrenne npocTenmmux TPUroHOMETPUUECKUX YPABHEHUN.
Pemenne npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

I[IpakTuyeckune 3aHATHS

40. IIpeobOpaszoBaHue BRIpAXEHUN, COIEPKAIINX 00paTHbBIE
TPUTOHOMETPUYECKHE (DYHKIIUH.

41. PenieHne TPUTOHOMETPUUYECKUX YPABHEHUH.

42. Pemenne TpUTOHOMETPUIECKAX HEPAaBEHCTB.

43. T'padmueckoe penieHrne TPUrOHOMETPHUYECKIX YPAaBHEHUH 1 HEPABEHCTB

KonTtpoabHnas pa6ora o teme «TpuroHoMerpuueckue ypaBHEeHUS U
HEPaBEHCTBA»

Rl RN R

CamocrosiTesibHasA padoTa 00yyaromuxcst

OK 4
OK'5
IIK 1.4

Paznen 7. ®ynkuum

20

Tema 7.1. ®yHKIIMU, UX CBOWCTBA U
rpaduku

Conep:xanue yueOHOro MaTepuaJa

Onpenenenne (yHKIUU, €€ OONACTH OMpelNelIeHHs W MHOXKECTBAa 3HAYCHMIA;

rpaduka QyHKIHH.
[Toctpoenue rpagukoB GyHKIMHA, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
3anuce CBOMCTB (PYHKIIMH: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTb,

OrPaHUYEHHOCTh, IEPUOTUYHOCTD.
HaxoxxaeHrne mpoMeKyTKOB BO3pACTaHUS M YOBIBAHHSI, HAMOOJIBIIETO U
HAaMMEHBIIETO 3HAYCHHUs, TOUEK IKCTpeMyMa. [ padudeckas nHTepIpeTaIys.
Omnpenenenue o0patHbIX QyHKIMA. Haxoxaenne obmactu onpeeneHus: u 00JacTu
3HaueHui ooparHoit pyHkuuu. IlocTpoenue rpapuka oOpaTHON QYHKIIHH.
Brinonnenue apudmeTnueckux onepanuii Haa QyHKIMSIMU.

[Tpumepsb! (YHKIMOHATBHBIX 3aBUCUMOCTEH B pEaJbHBIX MpOLECccCax U SBICHUSIX.
CrnoxHasg GyHKIMS (KOMITO3UIIHS).

IIpakTuyeckue 3aHATHSA

OK'1

OK 4

OK 5
IIK 1.4
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44. Obmue cBOWCTBA 3aBUCUMOCTEH U (DYHKIIUH.

45. Cxema uccienoBanusi QyHKITUH.

46. IlpeobpazoBanus (YHKIUN U ISHCTBUS HAJl HUMHU.

47. Cummetpust GyHKIHMA U TpeoOpa3oBaHus UX IPapUKOB.
48. JIuneiinpie ¥ 1poOHO-THMHEHHBIC (DYHKITHH.

49. KBagparuuHble (yHKIIHH.

50. MHOTOWIECHBI ¥ pallMOHATIBLHBIE (PYHKITUH.

NNDNDNDN PP PP

CamocrosiTesibHasA padoTa 00yyaouuxcst

Tema 7.2. CtenieHHBIC, ITOKA3aTEIbHEIC,
JorapuPpMHUECKUE U
TPUTOHOMETPHYCCKHE (DYHKIIUU

Conep:xanue yueOHOro MaTepuasia

Omnpenenenus GyHKIUN, UX cBOMCTBa U rpaduku. OOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKITHH.

[IpeobpaszoBanus rpaduxos. [lapaniensHblil nepeHOC, CAMMETPHUSI OTHOCUTEIHHO
ocell KOOpJMHAT U CUMMETPHSI OTHOCUTENILHO Hayasia KOOPJAMHAT, CHMMETPUS

OTHOCHUTEJIBHO MPSIMOH Y = X, pacTsKEHHE U CKaTHE BJOJIb OCEH KOOPANHAT. SE i
IIpakTuyeckue 3aHATHA OK 5
51. HaxoxxeHue o6s1acTu onpenenaeHust 1 00JacTH 3HAaU€HUH CTETIEHHBIX, 3 1K 1.4
MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX PYHKIIUM.
52. MOHOTOHHOCTB, IKCTPEMYMBI, HAHOOJIbIIIeE 1 HANMEHBIIIEe 3HAYCHUSI. 2
53. [loctpoenue rpaduKoB CTaHAAPTHBIX (GYHKLUH. 2
54. Tpuronomerpuyeckue QyHKIHH. 2
CamocrosiTesibHas padoTa 00y4arOIIMXCH
KonTposbHnas padora 2
Hroro 3a I cemecTp 90
Pa3nen 8. KomOunaropuka, reopust 16 OK 1
BEPOSITHOCTElH M MaTeMaTHYecKast OK 4
CTATHCTHKA OK 5
Tema 8.1. Dnementsr komOuHatopuku | Comep:kanue yuedOHOro MaTepuasia IIK 1.4
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Omnpenenenre OCHOBHBIX OHATHI KOMOWHATOPHUKH: NIEPECTAHOBKH, COUECTAHHS,
pasmMenienus. 3anuch Gopmyibl OnHomMa HeroToHA. AHANMN3 CBOKCTB
OMHOMHMHAIBHBIX K03 (PULIMEHTOB.

Tpeyronpuuk [Tackans

I[pakTuyeckune 3aHATHS

55. OCHOBHBIE TOHATHUSI KOMOMHATOPUKH.

56. [IpaBuio mpou3BeACHHUS.

57. Pemienue 3a7ja4 Ha MOJICUET YKCIIa pa3MELIEHUH, IEPECTaHOBOK
58. Pemenue 3a1a4 Ha TOJICUET YKCIIAa COYCTAHHA.

P P NN

59. bunom Hrrotona. ['eomerpuueckre KoH(UTYpaITHH.

CamocrosiTesibHasA padoTa 00yyaromuxcst

Tema 8.2. D1eMeHTHI TEOpHUH Coaep:xkanue yueOHOIro MaTepuasa 1

BEPOSITHOCTEN Omnpenenenne cOOBITH, BEPOSTHOCTH COOBITHS. ClIO’KEHHE U YMHOXKECHHE
BEPOSITHOCTEM.

HI/ICerTHaﬂ cnyqaﬁHaﬂ BCJIIMYMHA, 3aKOH €€ paClIpCaACIICHU]. YucnoBeie
XapPaKTCPUCTHUKHU ):[HCKpCTHOfI CJ'Iy‘-I&fIHOfI BeIMUMHBL. [ToHATHE 0 3aKO0HE OOJIBIINX
YHUCCII.

IIpakTHYecKkue 3aHATHA OK'1
OK 4
61. [ToBTOpHBIEC NCTIBITAaHHA. | €OMETpUYECKOE ONpeIeTICHHE BEPOSTHOCTH. 2 OK 5

60. Kimaccuueckoe omnpeeneHue BeposSTHOCTH.

-

62. BeranciieHue YuCIOBBIX XapaKTEPUCTHK TUCKPETHON CITydaitHON IIK 1.4
BEJINYHHBI.

KonTpoabHnas padora no teme: «KoMmOrHaTopuka. D11eMeHTbI TEOPHH
BEPOATHOCTEW».

CamocrosiTesibHas padoTa o0yuyaroumuxcst

Tema 8.3. Dnementsl MaTrematudeckoil | Copep:kanue yuedOHOro MaTepuaJia 1

CTaTHCTUKH [IpencraBienre qaHHBIX (TAONIHUIIBI, TUATPaAMMBbI, TpadUKH), TeHEpabHAS OK 1
COBOKYITHOCTb, BBIOOpPKA, CpeHee apupMeTHIecKoe, MernaHa. OK 4
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Pemenue 3aga4 MaTeMaTHUYECKON CTaTHUCTHUKH.

HpaRTn'{ecmle 3aHATHUHSA

63. BeluncieHue CTaTUCTHYECKUX XapaKTCPUCTHUK.

CamocrosiTesibHasi padoTa 00yYarOIMXxcst

OK'5
IIK 1.4

Pa3nes 9. MHOrorpaHHUKH U Tesa
BpallleHHs

20

Tema 9.1. MHOTOTpaHHUKH

Conep:xanue yueOHOro MaTepuaJia

OrnpeznenieHre MHOTOTPaHHUKA U €M0 OCHOBHBIX 3JIEMEHTOB.

[Toctpoenue pa3BepTKH, MHOTOTpaHHBIX yrioB. Kiaccudukanus
MHOTOTPaHHHUKOB (BBIMYKJIbIE, IPSMBIE, TPABUIIBHBIE).

Nzyuenune Teopemsl Ditnepa.

Ornpezenenue U MOCTPOSCHUE MPSMOM U HAKIIOHHOW Mpu3Mbl. OmnpeneneHue
IIPAaBUIILHON IIPU3MBI.

Omnpenernenne 1 MOCTPOEHUE MapajuIeenunena, Kyoa.

OrnpeneneHre U MOCTPOSHUE MUPAMUbL, TPABUIIbHON TUPAMU/IbI YCEUEHHON
MUPaMU/JIbI, TETPAdAPA.

[Toctpoenue ceuenus kyba, MPU3MbI U TUPAMHUIBI.

Cummetpun B KyOe, B apalijiesienumnese, B pu3Me 1 Mupamuie.
[IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX (TE€Tpa3ap, KyO, OKTa’ap,
JOJIEKAdIP U UKOCAIP).

HpaKaneCKne 3aHATHUSA

64. [IpaBUIbHBIE MHOTOTPAHHUKH.

65. OCHOBHBIE CBOMCTBAa MHOT'OI'PaHHUKOB.

66. [TocTpoeHre MHOTOIPaHHHUKOB.

67. Pa3BepTKu U pa3pesaHusi.

68. HaxoxkieHre 2IeMEeHTOB ITUPAMHUJIBI U TIPU3MBI.
69. [octpoenne cedeHus Kyoa, MPU3MBbI M TUPAMUJIBIL.
70. Pa3BuTHe HATIIATHBIX MTPECTABICHHN.

KounTtpoJabsHnas padora o teme: «MHOTOTpaHHUKN.

RPIRPNONNN R R R

OK 1

OK 4

OK 5
I[IK 1.4
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CamocrosiTesibHas paboTa 00y4arOIMMXCs

Tema 9.2. Tena 1 TOBEpXHOCTH
BpallleHus

Conep:kanue y4eOHOTro MaTepuaa

OHpe,HeJ'ICHI/IC HUJIMHApPAa U KOHYCa, YCEUHCHHOI'0 KOHYCA, NX OCHOBHBIX 3JICMCHTOB.

[TocTpoenue pa3BepTKH, OCEBBIX CEUCHUN U CEUEHUH, MapaljieIbHbIE OCHOBAHHUIO.
Onpenenenune mapa u chepsol. [Toctpoenne nx ceuenuii. [loctpoeHune kacarenbHOM
IJIOCKOCTH K cdepe.

HpaKanecmle 3aHATHUSA

71. I300pakeHre NWIMHpa, KOHYCa U I1apa.

72. HaxoxIieHHE 2JIEMEHTOB IIJINH]IPA, KOHYCa, II1apa.
73. IlocTpoeHue ceueHui.

74. BiircaHHbIE M OTIMCAHHBIC TEJIa BPAILICHHUS.

KonTpouabHnas pa6ora no teme: «Tena u HOBEpXHOCTU BpALLIEHUS»

Rl RPN R

CamocrosiTesibHasA padoTa 00yyaouuxcst

OK'1

OK 4

OK'5
I[IK 1.4

Pasznen 10. Hauana
MATEMATHYECKOT0 AHAJIM3A

32

Tema 10.1.ITocnenoBarenbHOCTH

Conep:xaHue y4eOHOro MaTepuaJia

Omnpenenenne nociaen0BaTENbHOCTH.

XapakTepucTHKa CIIOCOO0B 3a/1aHUS M CBOMCTB YHMCIIOBBIX MOCIIE0OBATEIbHOCTEH.
Omnpenenenne npeznena nociaeaosarenbHocTy. CylniecTBOBaHUE IIpeena
MOHOTOHHOM OTpaHUUYEHHOMU NocenoBareabHocTH. CyMMHUpOBaHME
nocieaoBareabHOCTeN. Briunciienne cyMMbl OECKOHEUHO yObIBarolei
F€OMETPUYECKON IPOTPECCHM.

IMpakTuyeckue 3aHATHSA

75. IlocnenoBarenbHOCTh. CyMMHPOBaHUE MOCIIEA0BATENEHOCTEH.
76. Apudmerndeckas 1 reoOMeTpUIecKas Iporpeccusi.

CamocrosiTesibHas padoTa 00y4arOIIMXCs

OK'1

OK 4

OK'5
K 1.4
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Tema 10.2. IIpenen u npousBoaHas
byHKIIIN

Conep:xanue yueOHOro MaTepuaJia

Onpenenenue npezaena GyHKIMY B TOUKE U HA OECKOHEYHOCTH, HENPEPHIBHOCTH
byHKIHIH.

Omnpenenenue nNpou3BOIHON GYHKLNH, €€ TEOMETPUUYECKOTO U (PU3UYECKOTO
CMBICIIA.

Wzyuenue npasui u Gpopmyn audQepeHIIMpOBaHUs OCHOBHBIX 3JIEMEHTAaPHBIX
¢bynkuuid. Beraucienue npousBOAHON QYHKITUH.

Omnpenenenue BTOPOH IPONU3BOAHOMN, €€ TEOMETPUIECKOT0 U (PU3MUECKOTO CMbICTIA.
Brruucrienne mpon3BoaHON 00paTHON (GYHKIMU ¥ KOMIO3UIUHU (PYHKITHIA.

BbIBOZ ypaBHEHMS KacaTeIbHOM.

IlpakTH4yeckue 3aHATUSA

77. Ilpengen GyHKIUU B TOYKE U HA OECKOHEYHOCTH.

78. [IpaBuna u popmynsl nuddepeHInpoBaHMs.

79. ®u3nvecKuil 1 TeOMETPUIECKUI CMBICIT IIPOU3BOTHOM.

80. Ompenenenre BTOpOii MPOU3BOIHON, €€ TEOMETPHUECKOTO U (PH3UIECKOTO
CMBICTIA.

81. Beruncienue npou3BOAHON 00paTHOM (QYHKIIMH U KOMITO3UIMU (YHKIINH.

NN -

KonTpoabHnas padora no teme: «lIpenen u npousBogHast QyHKIMM».

OK'1

OK 4

OK5
IIK 1.4

CamocrosiTesibHas padoTa 00y4arOIIMXCH

Tema 10.3. [IpumeneHune npou3BoAHOMN
K UCCIIEIOBaHMIO (DYHKITMH

ConeprxaHue y4e0HOro MaTepuaia

[TpuMeHeHMne TPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIMHA U TOCTPOEHUIO Ipa(UKOB.
Vcnonp30BaHue MPOU3BOAHOM [Tl HAXO0XKICHHUS HAMTYUILIEro perieHus B
MPUKIIAJHBIX 3a1a4ax. HaxoxaeHue ckopocTH JUis Ipoliecca, 3aJaHHOTO
(dbopMyIoii u rpaguKoMm.

IIpakTuyeckue 3aHATHSA

82. [IpoMeXyTKH MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITUH.
83. UccnenoBanue GpyHKIMM Ha MpoMexyTKe. HempepbIBHOCTh (yHKIINH.
84. Ucnonbp3oBaHue MPOU3BOJHOM JIJIs1 HAXO0XKIEHHUS HAWIYUIIEeTo PEeLIeHNs B

NN

OK'1
OK 4
OK'5
I[IK 1.4
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NMPUKIIAAHBIX 3a/javyax.

CamocrosiTesibHasi padoTa 00yYarOIMXxcst

Tema 10.4. [TepBooOpa3Hasi 1 HUHTETpaT

Conep:xanue yueOHOro MaTepuaJia

Onpenenenne nepBooOpa3HOi, HEONPEEIEHHOTO U ONPEEIEHHOr0 UHTErpaa.
[IpumeneHne onpeeIeHHOro HHTErpaia i HaXOKICHHS IO 1
KpuBoNMHENHHOM Tpanenuu. Popmyna Hetorona—IJleitoHua.

[Ipumenenue nnTerpana B Gu3nKe 1 reOMETPUH.

IlpakTH4yecKkue 3aHATUSA

85. Haxoxxenue nepBooOpasHoii pyHkimu. CBOCTBa IEPBOOOPA3HBIX.

86. BeruuciieHrne HeonpeeIeHHOTrO HHTerpaa.

87. Onpenenennsiii uarerpain. ®opmyna Hetorona-Jlelioauma.

88. IlpuMeHeHHUE OMpeIeICHHOTO HHTErpaia il HaX0KICHUS II0IIAIH
pa3u4HbIX QUTYP.

KonTpoabHnas padora no teme: «IlepooOpa3Hast 1 HHTErpai».

R P NDNDNDDN

OK'1

OK 4

OK 5
IIK 1.4

CamocrosiTesibHas padoTa 00y4arOIMIMXCH

Pa3nen 11. U3MepeHusi B reoMeTpuu

12

Tema 11.1.00Bem

Conep:xanue yueOHOro MaTepuaJa

O06nem u ero usmepenue. UurerpanbHas popmyna oobema.

®opmynel obbema Ky0a, HPSIMOYTOJIBHOTO Napajulesienunesaa, MpU3MBI,

umnHapa. @opMyibel 00beMa nupaMubl U KoHyca. @opmyssl o0bema mapa.
[Moxo6ue Ten. OTHoIIEHNS 00BEMOB MOTOOHBIX TEI.

IIpakTHYeckue 3aHATHA

89. Berunciienne o0bpema Ky0a, IpSMOYTOJILHOTO MapajliesIeUIe 1a, TPH3MBI,

IAIAH]IPA.
90. Beruuciienne o0beMa MUpaMUIbI, KOHycCa, IIapa.
91. ITomo6ue ten. OTHOLMIEHHE 00BEMOB IIOTOOHBIX TEIL.

OK'1
OK 4
OK'5
I[IK 1.4
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CamocrosiTesibHas paboTa 00y4aromMXcs

Tewma 11.2. [ToBepxHOCTH TEI
BpallleHus

Conep:kanue y4eOHOTro MaTepuaa

DopMmyIIbl TUIOHIAIM TOBEPXHOCTEHN IIMIIMHPA, KOHYCa U cephl.

HpaRTn'{ecmle 3aHATHUHSA

92. HaxokieHHe IUIONIAAN TOBEPXHOCTH IIUIMHIPA, KOHYCA, CQEpHI.
93. OTHOIICHHS TIOMIA/ICH TOBEPXHOCTEH TTOJOOHBIX TEll.

NN

KounrpoJabsHas padora no pazzneny 11 «M3mepeHus: B reoMeTpum».

CamocrosiTesibHasA padoTa 00yyaroumuxcst

OK'1
OK 4
OK'5
I[IK 1.4

Pa3nen 12. YpaBHeHus u
HepaBeHCTBA
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Tema 12.1.Memoow pewenutl
ypaeHeHul

Conep:xanue yueOHOro MaTepuaJa

[IpeoOpa3oBanue ypaBHEHUH B paBHOCHIIbHBIC JAHHBIM.

Perienue panrioHalbHBIX, HPPAllMOHATIBHBIX, TOKA3aTEIbHbIX, JIOTapU()MUIECKUX U
TPUTOHOMETPUYECKUX YPABHEHUIA.

AHanu3 OCHOBHBIX IIPUEMOB PEIICHUS YPaBHEHNUN (Pa3I0KEHNE HA MHOKUTENH,
BBEJICHHE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IpaUuecKuii METOx).

IIpuMeHeHrEe MaTeMaTUYECKUX METOJOB AJIs PELICHUS CONEP KATEIbHBIX 3a1a4 U3
pa3nuyYHbIX 00JacTei HayKu U NpakTuku. HTepriperanus pe3yapraTa, yueT
peanbHBIX OIPaHUYECHUN.

HpaKaneCKne 3aHATHUSA

94. O6nactp onpexesnenus. PasnoxxeHue Ha MHOXKHUTEIH.
95. 3amena nepemenHoi. I'paduueckuii meTos.

96. ParmoHanbHble U UPPALMOHATIbHBIC YPAaBHEHHS.

97. JlorapudmMuueckue U nokasarejabHble ypaBHEHHUS.
98. TpuroHoMeTpHUYECKHE YPAaBHEHHS.

99. Pemienne cucteM ypaBHEHHIA.

NN EFPEFPDNDND

OK'1

OK 4

OK 5
IIK 1.4
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100. ITocTpoeHre MaTeMaTUYECKONH MOJICITH U €€ MCCIe0BaHne (TEKCTOBBIC
3a71a49H).

KonTpoabHas padora o teme: «MeToJibl pelIeHU YpaBHEHUN».

CamocrosiTesibHasi padoTa 00yYarOMXxcst

Tema 12.2.Memoow pewenutl
HepaseHcma

Coaep:xanue yueOHOro MaTepuaJia

[TpeoOpa3oBaHue HEPABEHCTB B PAaBHOCHJIBHBIE JAHHBIM.

Penenue panyoHanbHbIX, UPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX HEPABEHCTB.

AHanu3 OCHOBHBIX IIPUEMOB PEIICHUs HEPABEHCTB. PellieHne HepaBeHCTB
METOJIOM UHTEPBAJIOB.

Hcnonp3oBaHue CBOMCTB U IrpauKoB (PyHKUUI IpU PELLICHUU YPaBHEHUH U
HEPABCHCTB.

N300paxeHne Ha KOOPAMHATHOMN MIIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUN 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Pemenne ypaBHeHNI U HEPABEHCTB C JIBYMSI HEM3BECTHBIMH, CHCTEM YPAaBHEHUN U
HEPABEHCTB.

[TpuMeHeHne MaTEMaTUYECKUX METOOB JUIsl PEIICHUS CONEPKATENbHBIX 3a/1a4 U3
pa3nuyYHbIX 00JacTel HayKH U NpakTuku. HTepripeTanus pe3yapraTa, yueT
peanbHBIX OIPaHUYECHUN.

HpaKanecm[e 3aHATHSA

101. PaumoHanbHBIE M HppAIMOHAFHBIC HEPABEHCTBA.

102. Jlorapudmudeckue u nmokazaTesibHble HEPAaBEHCTBA.

103. Tpuronomerpuueckrue HepaBeHCTBA.

104. Pemienune HepaBEHCTB METOJIOM HHTEPBAJIOB.

105. Hcnonb30BaHue CBOMCTB U rpadukoB (YHKIMN TIPU PEIICHUH YpaBHEHHHA
Y HEPaBEHCTB.

NDNDN P

OK 1

OK 4

OK 5
IIK 1.4
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106. Pa3BuTHE JOrMYECKOTO MBIIUICHHS MIPH PEILICHUHA HEPABEHCTB.
107. IlpumeHeHHE MaTEeMaTUYECKHX METOIOB JIJIsl PEILICHHS COIEePKATEIbHBIX
3a7a4 U3 pa3INYHBIX 00JacTell HAYKU U MPAKTHUKH.

KonTpoubHnas padora no teme: «MeTobl pellIeHU HEPABEHCTB.

CamocrosiTesibHas paboTa 00y4arOmMXCs

Pazgen 13. O6o01maroiiee
NMOBTOPEeHHE

Conep:xanue yueOHOro MaTepua

HOBTOp CHI/ICBBI60pO‘lH]':»IXTGMI[I/ICI_II/IHJII/IHLI

IIpakTH4yeckue 3aHATHS

108. IIpeoGpa3zoBanue BbIpaxkeHnit. KoMIuiekcHbIe Ynca.
109. IIpeoGpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKECHUH.

110. dyHKIMH, UX CBOWCTBA U TPaPUKH.
111. MHororpaHHHKH U TeJa BpaIICHHUS.

112. TIpowusBosmHas. [IpuMeHeHHE TPOU3BOTHOM.
113. Berumcnenue miomaaei 1 00beMoB.

P PR R NON

OK'1
OK 4

OK 5
K 1.4

Uroro 3a I cemecTp

112

Hrorosas arrecraums: 3a4er 1M PepeHpPOBAHHBIN

Bcero mo nucuuninne

204

Jis XapaKTepUCTUKU YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyIoIue 0003HaueHuUs:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE IEATENBHOCTH 110 00pa3Ily, MHCTPYKIIUHU UJIH M10JI PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBHITIOJTHEHNE ICATEILHOCTH, PelIeHHe POOJIEMHBIX 3a/1a4).
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3.YCJIOBUsI PEAJIM3AIIUU ITPOT'PAMMBI JUCIHITUITJIMHBI
«MaremMaTuKa»

3.1. TpedoBanus K MUHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecnmeYeHNIo

IL]'I}I peajin3daliid IMpOorpaMmbl  JUCHHUIIIIWHBI Tpe6yeTCSIHMCTI)B HaJIN4nn
yq€6HLIﬁ KaOMHET MaTeMaTHKH U MaTeMaTHYCCKUX JAUCIUIIINH.

O6opynoBanue yueOHOro KaOMHeTa:

- PaGouee mecTo mpenoiaBarers;

- 30 yueOHBIX MecCT AJisi 00yJaromuXcs;

- locka mapkepHas — 1 en.;

- Mogenu reometpuyeckux ¢uryp — 10 en.;

- [IpoekTop cranroHapusii — 1 en.;

- DKpaH cTaiuoHapHslii — 1 en.;

- Komnsrotep — 1 en.

JInnensunonnoenporpammaoeodecneyenne: MicrosoftWindows 7  Professional,
MicrosoftOffice 2010  ProfessionalPlus,  KasperskyEndpointSecurity 10,
Koncynpranrllmtoc.

3.2. UndopMmanmonHoe obdecnevyenne o0yueHmst

Ilepeyens  pexkoMeHayeMbIX y4eOHbIX u3aaHuil, HWHTepHer-pecypcos,
JAOTNOJHUTEJIbHOM JIMTePaTyphbl

OCHOBHBIC HCTOYHUKH:

1. Maremaruka : yueOHoe mocooue / M.M. Uepnenos [u mp.].. — Mocksa :
Poccwuiickuii rocyapcTBeHHBIN yHUBepcHuTeT nmpaBocyaus, 2022. — 336 ¢. — ISBN
978-5-93916-959-2. — Tekcr : snektponnbiii / IPR SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/122921.html— Pexum goctyma: Juis  aBTOPU3HP.
[Tonp3oBarenen

2. A6nymnuna, K. P. Matematuka : yueonuk qis CIIO / K. P. AGnynnuna, P. T
MyxamernunoBa. — Caparos : [IpodgoOpazoBanue, 2021. — 288 ¢. — ISBN 978-5-
4488-0941-5. — Texcr : anexktponnsiii // Lludposoit obpazoBarenbubiii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/99917.html (mara
obpamenus: 30.10.2023). — Pexum noctyna: st aBropusup. [lons3zoBareneit

3. AnmaroB, A. B. MaTtemaruka : yue6Hoe nmocooue ais CI1O / A. B. Anmnaros.
— 2-¢ u3n. — Caparos : [Ipodo6pazoBanue, At [Iu Op Meaua, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TekcT : DJIEKTPOHHBIA //
Hudposoit obpazoBarenbubii  pecypc IPR - SMART : [caiit] — URL:
https://www.iprbookshop.ru/80328. html (nata obpamenus: 30.10.2023). — Pexum
nocryna: st apropusup. Ilons3oBareneit

4. Kapbaunnckas, H. Bb. Marematuka : 0OpakTUKyM IS CPEIHETO
npodeccuonansHoro oopaszosanus / H. b. Kapbaunnckas, E. E. Xapuronoa. —
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Mocksa : Poccuiickuii rocyapcTBEHHbI yHUBEpcUuTeT nmpaBocyaus, 2019. — 114
c. — Texkcr : anexrponnsiit // Ludpooit oopazoBarensHbiil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/94184.html (mara oOpamenus:
30.10.2023). — Pexwum moctyna: st aBropusup. [lonp3oBaTeneit

5. Marematuka [DneKTpoHHBIN pecypc]: yueoHoe nocodue/ M.M. UepHenios [u
Ip.].— DneKkTpoH. TekcToBble aaHHble.— M.: Poccuiicknii rocyaapCTBEHHBIN
yHHBepcuTeT  mpaBocyaus, 2022.— 336 c—  Pexum = jgoctyma:
https://iprbookshop.ru/122921.— IPR SMART, o mapoJito

HNuTepHeT-pecypcenl:

1) Tazera "Matemaruka" u3natenbckoro jgoma "IlepBoe ceHTSOps". —
Pexum nocryna:http://mat.1september.ru
2) Marepuanbel 1Mo MareMatnke B EnuHONW KoJeKnuu mHQPOBBIX

00pa3oBaTENbHBIX pecypcoB. — Pexum
nocryma:http://school_collection.edu.ru/collection/matematika/

3)  OOpa3oBaTenbHBII MaTeMaTHUecKuil calT Exponenta.ru. — Pexum
nocryma: http://www.exponenta.ru

4)  Tlopran Allmath.ru — Bcs mMaTemaTtuka B OJHOM MecTe. — Pexxum
JOCTyIa:

http://math.ournet.md
5) Bces anementapnas marematrka: Cpeaasis MaTeMaTHYECKas HHTCPHET —
mikosa. — Pexxum mocryna:http://www.bymath.net
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA

T CTUTLIAHBI

KOHTpO.]'ILI/I OIICHKA PE3YyJIbTaTOB OCBOCHHUA AUCHUIIIMHBI OCYIICCTBIIACTCA
npernoaaBaTcyiIcM B IIPOHOCCCE TPOBCACHHA YCTHBIX OIIPOCOB, IPAKTHICCKUX
3aHHTHﬁ, BBIITOJIHCHUA 06y‘—IaIOI]_II/IMI/IC$I HHIANBUAYaJIbHbBIX SaﬂaHHﬁ, a TaKKC B XOA€

HTOIrOBOI'O KOHTPOJIA.

Conep:xkanue Pesyabrarbl 00yuyeHus
00y4eHus DopMbI U METO/bI
(ocBOEHHBIE OCHOBHbIE KOHTPOJISI M OLIEHKH
BU/IbI 1eSITEJIbHOCTH pe3yJibTAaTOB 00y4YeHus:
CTY/ICHTOB)
1 2 3
BBenenue - 03HAKOMIJICHHE C

pOJIbIO MaTeMaTUKU B HAayKe,
TEXHUKE, SJKOHOMUKE,
MH(OPMAIMOHHBIX
TEXHOJIOTHUSX U
MPaKTUYECKON AEeSTEIbHOCTH;
- O3HAKOMJICHUE C
LEISAIMU U 3aJja4aMu
U3Y4YEHUSI MaTEMAaTUKU pU

OCBOCHHH CIIELIMAIIBHOCTEN
CIIO.

Pa3Butne noHsaTus
0 YucJjie

- BBITIOJTHEHUE
apu(PMETUIECKUX ICUCTBUM
HaJl YMCIaMu, coueTast
YCTHBIE U TUCbMEHHBIE
MIPUEMBI;

- Hax0XXJICHUE
MPUOJIMKEHHBIX 3HAYCHUN
BEJIMYUH U MTOTPEITHOCTEN
BBIUMCIICHUH;

Texkymuii KOHTPOJIb:

- OIICHKA BBITIOJTHEHUS
TUCEMEHHBIX
CaMOCTOSITEJIbHBIX PadoT;

- OLICHKa OTBETOB MPHU
YCTHOM (DpOHTAIBHOM U
UH/IMBUIYaJIBHOM OIPOCE;
- OIICHKA BBITIOJIHCHUS
TECTOBBIX
CaMOCTOSITEIIbHBIX PadoT;

- OIICHKA BBHITIOJIHCHUS
WHINBUYJIbHBIX 3/ 1aHHH;

- OLICHKA BBITIOJIHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITEJIbHOM padOThI;

IIpomexxyTouyHas
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aTrrecranus:

- 9K3aMCH

KopHu, crenenu,
Jorapugmbl

- O3HAaKOMJIEHHE C
ITOHSATHEM KOPHS N-1
CTCIICHHU, CBOMCTBAMHU
paavKalioB U C IpaBUIaMU
CpPaBHEHHUS KOPHEW;

- dbopmynaupoBaHue
ONpEeICIICHUS] KOPHS U
CBOWCTB KOPHEW, BbIUUCIICHUE
KOpPHEW;

- npeobpazoBaHue
YHUCJIOBBIX U OYKBEHHBIX
BBIPAKEHUN, COAEPKAIINX
paauKabl;

- pelIeHne
HMppalHOHATBHBIX
YPaBHEHU;

- O3HAKOMJICHHUE C
IIOHSITUEM CTEIICHU C
JIeUCTBUTEIBbHBIM
IIOKa3aTesieM;

- HaX0JICHUE 3HAUYCHUS
CTEIICHU;

- IepeBO KOPHS N-1
CTETICHU B CTEIMEHb C
JpOOHBIM MOKAa3aTeIeM U
Ha000pOT;

- bopmynaupoBaHue
CBOMCTB CTEIICHU,
BBIYMCJIEHNE CTETIEHEN C
palMOHAJIbHBIM [TOKa3aTeleM,
CPaBHEHHUE CTEIICHEM;

- npeoOpa3oBaHue
YHUCJIOBBIX U OYKBEHHBIX
BBIPAKECHUH, COJICPKaIINX
CTEIEHHU, IPUMEHSIS
CBOMCTBA;

- pelIeHne
[I0Ka3aTeIbHbIX YPAaBHEHU;
- BBITIOJIHCHUE
npeodpa3oBaHUMA
BBIPAKECHUU, IPUMEHSS
(bopMyIIBI, CBSI3aHHBIE CO
CBOMCTBAMU CTETIEHEU U
JorapuMoB;

Texkyumui KOHTPOJIb:

- OIICHKA BBITIOTHEHUS
MUCHMECHHBIX
CaMOCTOSITENILHBIX PadoT;

- OIICHKA OTBETOB MPHU
YCTHOM (DpOHTATBHOM U
VHIMBUIYAITEHOM OTIPOCE;
- OIICHKA BBITTOJTHEHHSI
3a1aHUM KOHTPOJIBHON
pabotsl «CTeneHu u
KOPHHY;

- OIICHKA BBITIOJTHEHUS
TECTOBBIX
CaMOCTOSITENIbHBIX padoT;

- OIICHKA BBITIOJTHEHUS
WHIMBHTyaJIbHBIX 33 JaHUI;

- OIICHKA BBINIOJIHECHUS
BHEAYIUTOPHOMN
CaMOCTOSITENIbHOM paboThI;

IIpomexyTouHas
arrecTranus:

- 3K3aMCH
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- oTmpesieNieHre 001acTu
JOTTYCTUMBIX 3HAUCHUN
JgorapupMuIEcKoro
BBIPAKCHUS;

- pelieHue
JorapupMUUECKUX
YPaBHEHUM.

Ipsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

- (bopmynaupoBaHue
ONPEIECIICHNN, IPU3HAKOB U
CBOMCTB MapaljIeNIbHbIX U
HEPIEHIUKYISIPHBIX
IUIOCKOCTEN, IByTpaHHbIX U
JVHEWHBIX YTJIOB;

- IIOCTPOEHHUE YTJIOB
MEX1y NPSIMbIMH, IPSIMON U
IJIOCKOCTBIO, INIOCKOCTSIMHA
10 OINMCAaHUIO,
pacno3HaBaHUE WX Ha
MOJEIIAX;

- NpPUMEHEHUE
IIPU3HAKOB U CBOMCTB
pPacoJIOKEHUS IPSIMBIX U
IJIOCKOCTEW MPU PELICHNUN
3ajady;

- n3o0pakeHue Ha
PUCYHKaX MEPIECHINKYISPOB
Y HAKJIOHHBIX K IIJIOCKOCTH,
HPSIMBIX, MapaJlIeNIbHbIX
IJIOCKOCTEN, YTIIOB MEXKIY
IIPSAIMOM U TIIOCKOCTBIO,
000CHOBaHUE OCTPOCHUIA;
- penieHue 3aj1a4 Ha
BBIYHMCIICHHE T€OMETPUYECKHUX
BEJIMYMH;

- OIpEJIEIICHHUE U
BBIYMCIICHHE PACCTOSIHUM B
IIPOCTPAHCTBE;

- npuMeHeHue GopMyn U
TEOPEM IUIAHUMETPUU JJIS
peLIeHus 3a1ay4;

- IPUMEHEHUE TEOPUN
1151 00OCHOBaHUS
MMOCTPOEHUM Y BHIYMCIICHUN;

Texkyumui KOHTPOJIb:

- OLICHKA BBINIOJIHEHUS
NUCbMEHHBIX
CaMOCTOSITENIbHBIX padoT;

- OLICHKa OTBETOB MPHU
YCTHOM (DpOHTATBHOM U
WH/IMBHUIYAILHOM OIPOCE;
- OIICHKA BBITIOTHEHUS
3aJaHUM KOHTPOJIBbHON
pabote! «IIpsmble u
TUIOCKOCTH B
IPOCTPAHCTBEY;

- OLICHKA BBINIOJHEHUS
TECTOBBIX
CaMOCTOSITENIbHBIX padoT;

- OLICHKA BBINIOJHEHUS
UH/IMBU1yaJIbHBIX 3aJJaHUl;
- OIICHKA BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITENIbHON paOOThI;

IIpomexyTouHas
arrecTanus:

- 9K3aMCH

Koopaunarsl u
BEKTOPbI

- M3y4YE€HUE JIEKapTOBOU
CHUCTEMBI KOOPAVHAT B
IIPOCTPAHCTBE;

Texkymuii KOHTPOJIb:

° OILICHKA BBITIOJTHCHU
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- IIOCTPOECHUE TOYKH I10
3aJaHHBIM KOOpJAMHATaM;

- HaxO0XJICHUE
KOOPAMHAT TOYKH, YPaBHEHUS
OKPY’KHOCTH;

- BBIYUCJICHUE
pacCcTOSAHUS MEXKIY TOUKaAMU;
- M3Y4YEHHE CBOMCTB
BEKTOPHBIX BEJIMYWH, PABUII
pa3JI0KEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE,
IIPABUJI HAXOKICHUS
KOOpPAMHAT BEKTOpA B
IIPOCTPAHCTBE, ITPABUII
JIEUCTBUM C BEKTOPAMU,
3aJaHHBIMU KOOPJMHATAMU;
- W3YUYEHHE CKAISIPHOTO
IIPOU3BEACHUS BEKTOPOB;

- IIPUMEHEHUE TEOPUU
IIPU PEILIECHUH 3a/1a4 Ha
JIEUCTBUS C BEKTOpaMU, Ha
IIPUMEHEHUE BEKTOPOB IS
BBIYMCIICHUS BEJIMYUH YIJI0B
Y PaCCTOSIHU;

MUCHbMEHHBIX
CaMOCTOSITENIbHBIX PadoT;

. OLICHKa OTBETOB MPHU
YCTHOM (DpOHTATBHOM U
WH/IMBUIYATBEHOM OIPOCE;
. OIICHKA BBITIOJTHEHUS
TECTOBBIX
CaMOCTOSITENILHBIX PadoT;

. OIICHKA BBITIOTHEHUS
WH/IMBHIyaJIbHBIX 33JJaHU;

OLICHKA BBIIIOJIHEHHUS
BHEAYIUTOPHOMN
CaMOCTOSITEJIbHOM padOThI;

IIpomexkyTouHasi
arrecTralnus:

U 3K3aMCH

OcCHOBBI
TPUTOHOMETPHH

- U3yYEHUE PAIMaHHOTO
METO/1a U3MEPEHUS YTIIOB
BpAILIEHUS U UX CBA3H C
rpagyCHOM MEpOW;

- M300paKEeHNE YTII0B
BpalIeHUs] Ha OKPYKHOCTH,
COOTHOIIIEHHE BEJINYUHBI
yIiia C €ro pacloj0KEeHHUEM;
- bopmynaupoBaHue
OnpeACICHUN
TPUTOHOMETPUUECKUX
GbyHKIMIA 7151 YTII0B
MOBOPOTA U JIJISl OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO
TPEYroJIbHUKA;

- IPUMEHEHUE OCHOBHBIX
TPUTOHOMETPUUECKUX
TOXJI€CTB JIJIs1 BBIYUCICHUS
3HAYEHUU
TPUTOHOMETPHUECKUX
(GyHKUMNA 110 OJTHOM U3 HUX;
- U3Y4EHUE OCHOBHBIX
(bOopMyJ TPUTOHOMETPUU:

Texkymuii KOHTPOJIb:

- OLICHKA BBITIOJIHEHHUS
MMChbMEHHBIX
CaMOCTOSITEJIbHBIX PadoT;

- OLICHKa OTBETOB MpHU
YCTHOM (DpOHTATILHOM U
UHAVBUYATbHOM ONPOCE;
- OLICHKA BBIIIOJIHEHHUS
3aJJaHUN KOHTPOJIbHOU
paboTsl «OCHOBBI
TPUTOHOMETPHUUY;

- OLICHKA BBIIIOJIHEHHUS
TECTOBBIX
CaMOCTOSITEJIbHBIX PadoT;

- OLICHKA BBITIOJIHEHUS
WHIVMBUYJIbHBIX 3a/1aHUM;
- OLICHKA BBITIOJIHEHUS
BHEAYAUTOPHOMU
CaMOCTOSITEIIbHON paOOThI;
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bopMyI1 COXKEHHUS,
yIBOEHUS, IpeoOpazoBaHuUs
CYMMBbI TPUTOHOMETPHUYECKHUX
(yHKUHIA B IPOU3BEICHUE U
Ha000pOT, MPUMEHEHUHN ATUX
bopMy pu BHIYUCICHUU
3HAYEHUS
TPUTOHOMETPUUECKOTO
BBIPAKEHUS U YIIPOILICHUU
€ro;

- O3HAaKOMJIEHUE CO
CBOMCTBAaMHU CUMMETPUHU
TOYEK HA €IMHUYHOU
OKPYHOCTH 1 IPUMEHEHHE
uX JI7Is1 BEIBOAA (hopMyit
NPUBEACHUS;

- penienue 1no Gopmyaam
Y 110 TPUTOHOMETPUYECKOMY
KpyTy IPOCTEHIINX
TPUTOHOMETPUYECKHUX
YPaBHEHHU;

- MIPUMEHEHHUE 00X
METO/IOB PELICHUS
ypaBHEHUH (MpUBEICHUE K
JUHEHHOMY, KBaJAPATHOMY,
METO/1 Pa3JIOKEHUS Ha
MHOKHUTEINH, 3aMEHbBI
NEPEMEHHO) NP peLICHUN
TPUTOHOMETPUUECKHUX
YPaBHEHHU;

- HAHECEHUE PEIICHUN
MPOCTEUIIINX
TPUTOHOMETPUYECKHUX
YPaBHEHUH Ha €IMHUYHYIO
OKPY>HOCTB;

- O3HAaKOMJICHUE C
MOHSITUEM OOpPATHBIX
TPUTOHOMETPUUECKHUX
byHKIUH;

- U3y4YeHUe
OIPENICIIEHUN apKCUHYCA,
apKKOCUHYCa, apKTaHTeHCa
qucIa, N300paKeHNE UX Ha
€IUHUYHON OKPY’KHOCTH,
IIPUMEHEHUE NIPU PELIEHUN
TPUTOHOMETPUYECKHUX
YPaBHEHUM.

IIpomexxkyToyHas
aTTrecTanms:

- O9K3aMCH
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DyHKIUU

- O3HAKOMJIEHUE C
IIOHATHEM NIEPEMEHHOMN,
pUMEPaMH 3aBUCUMOCTH
MEXIy MTePEMEHHBIMHU;

- O3HAKOMJICHUE C
MOHSTUEM TpaduKa,
OTpeJIeIICHHE
MPUHAIJICKHOCTH TOUKU
rpaduky QyHKIINH,
ornpejeneHue Buaa rpapuka
byHKIIMA 110 ee hopMyIIe;

- BBIPKECHHE 110
dhopmylie 0JHOM TEpEMEHHOM
4yepes Ipyrue;

- O3HAKOMJICHUE C
onpeaeneHrueM PyHKIUH,
dhopmynHMpoBaHue €ro,
HaXOXJeHue 00JIacTh
ompeesIeHus U 00J1acTu
3HauYCHUN DYHKIINH;

- O3HAKOMJICHHUE C
puUMepaMu
(GyHKIIMOHATBHBIX
3aBUCHMOCTEHN B PEATBHBIX
IpoIeccax U3 CMEKHbBIX
TUCITUTIINH;

- O3HAKOMJICHUE C
JTOKa3aTeIbHBIMU
pacCyXJICHUSIMH HEKOTOPBIX
CBOWCTB JINHENHOU U
KBaJIPaTUYHON (PYHKITUH,
MIPOBEICHUE UCCIIEIOBAHUS
JIMHEWHOM, KyCOYHO-
JUHENHOM, TPOOHO-IMHEWHON
Y KBaIpaTUIHOU (PYHKITHA,
MOCTPOEHUE X IPAPHUKOB;

- MOCTPOCHUE M YTCHUE
rpa@ukoB QyHKIIHI;

- COCTaBJICHHE BHJIA
(GyHKIIUY 110 JaHHOMY
YCIIOBUIO, pEIICHUE 3a/1a4 Ha
KCTPEMYM;

- BBHITIOJTHCHUE
npeoOpa3oBaHuii rpaQuKoOB
(ynxunii;

- U3y4YeHUE TIOHITHS
oOpaTHOM PyHKITHY;

- IIPUMEHEHHE CBOMCTB

Texkymui KOHTPOJIb:

- OIIEHKA BBINIOJIHEHUS
NIMCbMEHHBIX
CaMOCTOSITENIbHBIX PadoT;

- OIIEHKA OTBETOB IIPU
YCTHOM (DpOHTANIBLHOM U
WHIVBUAYAJIBHOM OIIPOCE;
- OILICHKA BBINIOJIHEHUS
3a1aHUM KOHTPOJIbHBIX
pabot «CrerneHHas
byHKITHSY,
«IToka3zarenpHas

byHKITUSY,
«Jlorapudpmudeckast

byHKITUSY,
«Tpuronomerpuueckue
GYHKITUNY;

- OLICHKA BBINIOJHEHUS
TECTOBBIX
CaMOCTOSITENIbHBIX PadoT;

- OIICHKA BBITIOJTHEHUS
WH/IMBHUIYAJIbHBIX 3aJaHU;
- OIICHKA BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITENIbHOM paboThI;

IIpomexyTouHas
arrecTranus:

- 3K3aMCH
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GyHKIHNA TPU UCCIIETOBAHNN
YPaBHEHUH;

- O3HAKOMJIEHUE C
TIOHSTUEM CJIOKHOU
byHKIUY;

- BBIYKCIICHUE 3HAUYCHHUS
GyHKUIHU 110 3HAYEHUTO
apryMeHTa;

- OTIpeJIeIICHHE
MOJIOKEHUSI TOUKH Ha
rpaduke o ee KoopaAUuHATaM
1 Ha000POT;

- UCIIOJIb30BaHNE
CBOMCTB (DYHKIIHI 17151
CpPaBHEHUSI 3HAYEHU
CTeneHel u Jiorapu(pmos;

- MOCTpOeHuE rpaduKoB
CTETICHHBIX U
norapuMudeckux QyHKIIHIM;
- perieHue
MOKa3aTeNbHbIX U
JorapupMUIECKUX
ypaBHEHUH U HEPABEHCTB 110
W3BECTHBIM aJITOPUTMaM;

- O3HAKOMJICHUE C
MTOHATHEM HENPEPBIBHON
nepuoanvecKor (PyHKIUU,
dbopmyUpoBaHUE CBONCTB
CHHYCa M KOCHHYCA,
MOCTPOEHUE X IPaPUKOB;

- O3HAKOMJICHUE C
MOHSITUEM TAPMOHUYECKUX
KoJIeOaHMI U IpuMepamMu
rapMOHUYECKUX KOJIeOaHMI
JUTS1 OTTIMCAHUS POIIECCOB B
busuKe U Apyrux o0IacTIX
3HAHWS,;

- O3HAKOMJICHUE C
IOHSTUEM PAa3PBIBHOU
NepUOINYEcKOr (QyHKIINH,
dhopmyIUpoBaHUE CBONCTB
TaHTCHCA M KOTAHTCHCA,
MOCTPOEHUE X TPAPUKOB;

- IIPUMEHECHUE CBOVICTB
GyHKIMIA 7151 CpPaBHEHUS
3HAYEHUM
TPUTOHOMETPHUUECKUX
byHKINN, 11 pEIIeHUs
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TPUTOHOMETPUYECKUX

YPaBHECHUM;
MHororpaHHuku u | - OIIMCaHUE U Texymuili KOHTPOJIb:
KpYyIJjble Tej1a XapaKTEePUCTUKU PA3IUYHBIX
BH0OB MHOI'OT'PaHHUKOB, UX - OICHKA BBIIIOJIHCHUA
Wzmepenus B DJIEMEHTOB U CBOMCTB; MUCHbMCHHBIX
reoMeTpum - n300pakeHue CaMOCTOSITENIbHBIX padoT;
MHOT'OTPaHHMKOB; - OILICHKA OTBETOB IIPU
- BBIYHCIIEHUE YCTHOM ()POHTAJIBHOM U
JIMHEHUHBIX DJIEMEHTOB U HHANBUAYAJILHOM OIIPOCEC;
YIJI0B B IIPOCTPAHCTBCHHBIX - OLCHKa BBIIIOJIHCHHUA
KOH(UTYpaLysX; 3a1aHUN KOHTPOJIBHBIX
- HIOCTPOCHHE pabot «ILmomanu
NPOCTEHINNX CeUeHHil KyOa, | TIOBEPXHOCTEH U 0OBEMBI
IIPU3MBI, THPAMU/IBL; F€OMETPUYECKUX TEI»;
- 03HAKOMJICHHE C - OLICHKA BBIMOJIHEHUS
BHUJIAMH TEJ BPAILLICHUS, TECTOBBIX
bopMmyIHpoBaHUE MX CaMOCTOSITENIbHBIX PadoT;
ONPENIECIICHUI U CBOMCTB; - OLICHKA BBINIOJIHCHUSA
- n300pakeHue T VH/JVBUYaJIbHBIX 3aJJaHUN;
BpAIICHHUA, UX PA3BEPTOK, - OICHKA BBITIOJTHCHUA
CCUCHUI; BHEAYJIUTOPHOMU
- pellenue 3a1a4 Ha CaMOCTOSITENIbHOU PabOTHI;

MOCTPOEHUE CEUCHUN, Ha
BBIYMCIICHUE JIJIUH,
PACCTOSHUM, TIIOIIAJICH;

B MpHBenCHHE IIpomexyTouHnas

JIOKAQ3aTEIbHBIX PACCYXKICHUN arrecranus:

MIPU PEIICHUU 3a/1a4; . SK3AMEH

- U300paKeHne

MHOTOTPAHHUKOB U KPYTJIBIX

TeJ1, BEIIOJIHEHUE PUCYHKA T10

YCJIOBUIO 3a]1a4H;

- 03HAaKOMJICHHUE C

MOHATUSIMU TIIOIIAAN

MTOBEPXHOCTH U 00beMa;

- pelieHre 3aaa4 Ha

BBIYMCIICHUE TUIOIIAICH

MTOBEPXHOCTEH 1 00BEMOB

r€OMETPUYECKUX TeJ;
Hauana - O3HAKOMIJICHHE C - IMACbMEHHBIE
MaTeMaTH4eCKOro MOHSATUEM YHCIIOBOU CaMOCTOSITEIIbHBIE pa0OTHI;
aHaJIM3a [IOCIIE0BATEIBLHOCTH, - YCTHBIN

criocobamu ee 3ajaHus, (bpOHTATBHBIN U

BBIYUCJICHUE €€ YJICHOB; WHJMBUAYaJIbHBINA OMPOC;

- 03HAKOMJIEHHUE C - KOHTpOJIbHAs paboTa
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BBIYHICIICHUEM CYMMBI
OECKOHEYHOT'O YUCIIOBOTO
psiza Ha mpuMepe
BBIYHICIICHUS] CYMMBI
OeckoHeUHO yObIBaroIen
F€OMETPUUECKOMN
MIPOTPECCUH;

- 03HaKOMJICHHUE C
MOHSATHEM ITPOU3BOTHOM;

- H3y4YeHHE U
(bopmynaupoBaHue
T€OMETPUICCKOTO U
MEXaHUYIECKOTO CMbICTIA
MIPOM3BOIHON;

- W3Y4YCHUE AITOPUTMA
BBIYHCIICHUS IPOM3BOTHON HA
MIPUMEPE BBIYUCIICHUS
MTHOBEHHOM CKOPOCTH U
yTI0BOT0 KoddduireHTa
KacaTeJIbHOM;

- COCTAaBJICHHE
ypaBHEHUS KacaTeIbHOM B
00IIIEM BHUJIE;

- W3YUYCHHUE TIPABHII
mudepeHurpoBanus,
TaOJIUIBI TPOU3BOIHBIX
AIIEMEHTapHbBIX PYHKIUH,
MPUMEHEHUE UX IS
nudepeHpoBaHus
GyHKIMIA U COCTaBICHUS
YPaBHEHHUSI KaCaTEIIbHOM;

- UCCJICIOBAHKE
(byHKITUH, 33 TaHHOM
hopMyIIOH, ¢ TIOMOIITBIO
MIPOU3BOIHOMN;

- YCTaHOBJICHHUE CBSI3U
CBOMCTB (DYHKLIMH U
MPOU3BOIHOU MO UX
rpadukam;

- MIPUMEHEHUE
MIPOU3BOIHOU ISl PELICHUSA
3aJ1a4 Ha HAaXOXICHHE
HanOOJIBIIIET0, HAUMEHBIIIETO
3HAUCHUS U Ha HAXOXKJCHUE
HKCTpEMyMa.

«IIponsBoaHas u ee
F€OMETPUYECKUN CMBICIDY,
«IIpumenenune
MIPOU3BOTHON»;

- TECTUPOBAHUE;

- WHVMBHUIYyaJbHbIC
3a1aHUs;

- BHEAYJIUTOPHAs
caMOCTOsITeJIbHAs paboTa
- IPOMEKYTOYHAS
aTTeCTalMs: SK3aMEH

HNuTerpaJ u ero
NpUMEHEeHHe

- O3HAKOMJICHHUC C
IMOHATHEM MHTCIpajia U

Texkymuii KOHTPOJIb:

- OILICHKA BBITIOJTHCHU
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epBOOOPa3HON;

- W3YYCHUE TIPABUII
BBIYUCIIEHUS IEPBOOOPA3HOI;
- U3Y4YCHUE TEOPEMBI
Hrrorona-Jleiibnuna;

- peleHue 3a1a4 Ha
CBSI3b ITIEPBOOOPA3HOM C
MPOU3BOJHOM, HA
BBIYHCJICHHE ITEPBOOOPa3HON
JUISL TaHHOW (DYHKITUU;

- perieHue 3a71a9 Ha
MpUMEHEHNE UHTEeTrpaja s
BBIYHCIICHUS] (PU3UUECKHIX
BEJIWYHUH U ILIONIAIEH.

MUCHbMEHHBIX
CaMOCTOSITENIbHBIX PadoT;

- OLICHKa OTBETOB MPHU
YCTHOM (DpOHTATBHOM U
UH/IMBUIYaJIbHOM OIIPOCE;
- OLICHKA BBINIOJIHEHUS
TECTOBBIX
CaMOCTOSITENIbHBIX padoT;

- OLICHKA BBINIOJIHEHUS
UH/IMBU1yaJIbHBIX 33aJJaHU;
- OLICHKA BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITENIBHOM paboThI;

IIpomexkyTouHasi
arrecTranus:

3K3aMCH

KomOunaropuka,
3JIeMEHTbI TEOPUHU
BEPOSITHOCTEHN U
MaTeMaTH4eCKOu
CTATHCTUKH

- 03HAKOMJIEHHUE C
MOHSATUSMU KOMOWHATOPUKHU:
pa3MENICHUSAMH,
COYETAHUSIMU U
MepecTaHOBKAMHU U
dbopmynamu it UX
BBIYUCJICHUS,

- M3Yy4YEHUE MPABUI
KOMOMHATOPUKH U
MPUMEHEHUE UX NPH
pEIIeHNH KOMOMHATOPHBIX
3a/1ay;

- 03HAaKOMJIEHHUE C
o6unomoM HeroToHa 1
TpeyroJibHUKOM llackains;

- U3YyUYCHHE
KJIACCUYECKOTO OIpeieeHus
BEPOSATHOCTH, CBOVCTB
BEPOSTHOCTU, TEOPEM O
CyMMe U MPOU3BEACHUHN
BEPOSITHOCTEN;

- pelieHre 3aj1a4 Ha
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI;

- 03HAKOMJIEHHUE C
MPEACTABICHUEM YHCIOBBIX
JTAHHBIX U UX
XapaKTePUCTHKAMH;

Texkymuii KOHTPOJIb:

- OIICHKA BBITTOJIHEHUS
TUCbMEHHBIX
CaMOCTOSITEJIbHBIX padoT;

- OIICHKa OTBETOB MPHU
YCTHOM (DpOHTAIBHOM U
UH/IMBHUIYaJIbHOM OIPOCE;
- OLICHKA BBITIOJIHEHUS
TECTOBBIX
CaMOCTOSITENIbHBIX PadoT;

- OLICHKA BBITIOJIHEHUS
WHIUBUTYaJTbHBIX 3a/TaHHH;
- OIICHKA BBITIOJTHEHUS
BHEAYIUTOPHOMN
CaMOCTOSITEIIbHON paOOThI;

IIpomexyTouHas
aTrecTanus:

- 3K3aMCH
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- pelieHue
NPaKTUYECKHX 3a7a4 Ha
00pabOTKy YMCIIOBBIX
JIAHHBIX, BBIYHCIICHUE X
XapaKTEPUCTHK;

YpaBHeHus u
HepaBeHCTBa

- O3HAaKOMJICHUE C
MPOCTEHIIIMMU CBEICHUSIMU O
KOPHSIX anredpandecKux
YPaBHEHUM, C TOHATUIMHA
UCCIIEIOBAHUS YPABHEHUN U
CUCTEM YpPaBHEHUM;

- W3YUYEHHE TEOPUU
PaBHOCWJIBHOCTH YPaBHEHUN
U €€ IPUMEHCHHUE;

- pelieHue
palMOHAJIbHBIX,
UppaIiOHaTbHBIX,
MOKA3aTeJbHbIX,
TPUTOHOMETPUUECKUX
YPaBHEHUU U CUCTEM;

- HCITOJIb30BaHUE
CBOMCTB U IpaprkoB
byHKUMIA 715 peneHus
YPaBHEHUI;

- pelIEHNE YPaBHEHUI C
MIPUMEHEHUEM BCEX MMPUEMOB
(pa3ioxeHue Ha MHOKHUTEIH,
BBEJICHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA,
rpaduyecKkuil MeTon);

- pELIeHNE CUCTEM
YPaBHEHUM pA3TNYHBIMU
criocobamu;

- O3HAKOMJICHUE C
oOLIMMHU BOIIPOCAMU
pelIeHNs HEPABEHCTB U
WCIOJIb30BaHUsI CBOWCTB U
rpadukoB GyHKIMIA TPU
pELIEHUH HEPABEHCTB;

- pelIeHre HEPABEHCTB U
UX CUCTEM C MPUMEHEHUEM
Pa3JIMYHBIX CIIOCOO0B;

- MIPUMEHECHUE
MaTeMaTHYECKUX METOJIOB
JUTSL peleHust

coJiep KaTeNIbHbIX 3a7a4 U3
pa3IMYHBIX 00JaCTEN HAYKU

Texkyumui KOHTPOJIb:

- OIICHKA BBINIOJIHECHUS
MIMCbMEHHBIX
CaMOCTOSITENIbHBIX PadoT;

- OIIEHKA OTBETOB IIPU
YCTHOM (DpOHTANILHOM U
WHIVBHUAYaJIBHOM OITPOCE;
- OILICHKA BBINIOJIHEHUS
3a1aHUM KOHTPOJIBHON
paboThI
«Tpuronomerpuueckue
YPAaBHEHHUS;

- OIICHKA BBINIOJIHECHUS
TECTOBBIX
CaMOCTOSITENIbHBIX padoT;

- OLICHKA BBIIIOJIHEHHUS
WHJVMBHUYaJbHbBIX 3aJIJaHU;
- OLICHKA BBIIIOJIHEHHUS
BHEAYAUTOPHOU
CaMOCTOSITENIbHON paOOThI;

IIpomexyTouHnas
aTTecTamus:

- 9K3aMCH
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N ITPAKTUKHU.

JInuHoCTHOE pa3BuTHE

JIP 2 IIposBisomMil aKTUBHYIO TI'PAKIAHCKYIO
MIO3UILIMIO,  JIEMOHCTPUPYIOIIUA  IPUBEPKEHHOCTH
IIPUHLNANIAM YE€CTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH,
DKOHOMHMYECKM AKTUBHBIM W  yYacTBYIOIIMA B
CTYJIEHYECKOM M TEPPUTOPHUAIIEHOM CaMOYIIPABJICHUH,
B TOM 4YHCJIE Ha YCJIOBHUSIX J0OpPOBOJIBUECTBA,
MPOJYKTUBHO B3aUMOJICUCTBYIOIIMNA U yYaCTBYIOIIUM
B JICSTEILHOCTH OOIIIECTBEHHBIX OpraHU3allUi.

[TpuarMaTh ygactue B
caMOYIIPaBJICHUH,
MaTeMaTH4ecKux Ghopymax

JIP 13. Co0mromaronuin B cBOEH
npodeccuoHaTbHON NESITELHOCTH ITUYECKUE
MPUHITUTIBI: YeCTHOCTH, HE3aBUCUMOCTH,
po(eCCHOHATEHOTO CKENTHITU3MA, TIPOTUBOACHCTBUS
KOPPYIIUU U IKCTPEMHU3MY, o0JIaaromui
CUCTEMHBIM MBIIUICHHEM W YMEHHEM IPHUHUMATh
pellIeHHE B YCIOBUSIX PHUCKa U HEONPEACICHHOCTH

Jloruyecku MBICIIUTH U
pelaTh JOTUYECKUE 3a1a4u

XapakTepuCTHKA OCHOBHBIX BUJI0B YUeOHOI 1eATeIbHOCTH CTYJACHTOB

Coz{epmaﬂne oﬁyqemm XapaKTepHCTmca OCHOBHBIX BHJI0OB 1¢ATCJIBHOCTH

CTYACHTOB (Ha YPOBHE Y4eOHBbIX JeiCTBHIA)

Beenenne O3HaKOMJIEHHE C POJIBIO MATEMATHUKHU B HAYKE, TEXHUKE,

crnenuaiasHocTer CIIO.

HKOHOMUKE, UH()OPMAITMOHHBIX TEXHOJIOTHUSAX U

IIPAKTUYECKOMN JAEATEIBHOCTH.

O3HaKOMIIEHHE C LESIMU U 3a/layaMu U3Y4YEeHUs
MaTeMaTuku npu ocBoeHuu npodeccuii CI10 n

AJIT'EBPA
Pa3Butne nouarus o BrimonHnenne apupMeTHuecKux ISMCTBUM HAa/I YUCIIaMH,
1245 (W) () coyeTasl yCTHhIE U MUCbMEHHBIC TPUEMBI.

BBIPAKCHU M.

Haxoxaenue npuOImKeHHbIX 3HAUCHUN BEIIMUUH U
MOTPENTHOCTEN BHIYUCIICHHH (a0COIIOTHOM 1
OTHOCHUTEJILHOW); CPAaBHEHUE YHCIIOBBIX

Haxoxaenue ommbok B mpeoOpa3oBaHUsIX U
BBIYHCIICHUSIX (OTHOCUTCS KO BCEM MMyHKTaM

IPOTrPamMMBbl).
Kophu, crenenu, O3HaKOMJICHHE C TTIOHATHEM KOPHS N-I CTENEHH,
JorapuMbl CBOMCTBaMH PAJIMKAJIOB U MPaBUJIaMU CPABHECHUS
KOpHEM.

DopMyIMPOBAHUE ONPEAECIECHUS KOPHS U CBOWCTB
KOpHEH. BrlunciieHne u cpaBHEHUE KOPHEN,
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BBIIIOJIHEHUE TPUKUJKH 3HAUECHUS] KOPHSL.
[IpeoOpa3oBanre YMCIOBBIX U OYKBEHHBIX BHIPAXKECHUH,
coJiep KalluX paJuKabl.

Brimonuenune pacueToB o Gopmynam, CoepKaiium
paauKabl, OCYIIECTBIISAA HEOOXOIUMBIE MTOICTAHOBKU U
npeoOpazoBaHusl.

OmnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH €
panukanamu. PenieHre uppalliOHAIBHBIX YPABHEHHI.
O3HaKOMIIEHHE C ITOHATUEM CTEIIEHU C IEUCTBUTEIIBHBIM
MOKA3aTEeIIEM.

HaxoxaeHue 3HaueHUi CTENEeHH, HCTIOJIb3Ys IPU
HEO0OXOIMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.
3anucheIBaHUE KOPHS N-I CTENEHU B BUIE CTENEHU C
JIpOOHBIM TIOKa3aTeIeM U Ha00OopoT.

DopMyIMPOBAHUE CBOWCTB CTENECHEN. Bhiuncienue
CTENEHEN C pallMOHATIbHBIM [TOKA3aTEIEM, BHIIIOJTHEHHUE
MPUKUJKHA 3HAYEHUS CTEIEHU, CPABHEHHE CTEIIECHEN.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
coAepKallMX CTENEHU, MPUMEHSS CBOMCTBRA. Pemenne
IIOKAa3aTeJIbHBIX YPaBHEHUM.

O3HaKOMIIEHHE C IPUMEHEHNEM KOPHEHN U CTENIEHEN NpH
BBIYMCIICHUH CPEAHUX, JEJICHUH OTPE3KA B «30JI0TOM
ceueHUn». Pemenne npukiaaHbIX 3a7a4 Ha CJI0KHbIE
IIPOLICHTHI.

[IpeobpazoBanue
anreOpanyecKux
BBIPAKEHUN

Belinonnenne npeoOpa3oBaHMil BbIpaXKEHU,
npuMeHeHue GopmyJl, CBI3aHHBIX CO CBOMCTBAMMU
cTeneHel u Jiorapu@mos.

Omnpenenenne 001acTH JOMYCTUMBIX 3HAYEHUIN
Jorapu(pMHUYECKOro BeIpakeHus. Perenue
Jorapu(pMUYECKHX YpaBHEHUM.

OCHOBBI TPUTTOHOMETPHUA

OCHOBHBIE TTOHATUA

N3ydeHnue painaHHOTrO METOJa U3MEPEHUS YTIIOB
BpAILCHUS U

WX CBSI3M C IpalycHOM Mepoil. M300paxenue yrios
BpAILEHNs HA OKPY>KHOCTH, COOTHECEHHUE BEITMYUHBI
yTIJIa ¢ ero pacnojioxkenueMm. GopMynnpoBaHue
ONpEJEICHUN TPUTOHOMETPUUECKUX (PYHKIUHN IS
YTJIOB IMIOBOPOTA U OCTPBIX YIJIIOB IPSMOYTOJIBHOIO
TPEYroJIbHUKA U OOBSICHEHHUE UX B3aUMOCBSI3H.

OcHOBHBIC [IpumMeHeHrne OCHOBHBIX TPUTOHOMETPHUUICCKUX
TPUTOHOMETPUUECKHE TOXKJIECTB JIJIsl BEIYUCIICHUS 3HAUCHUI
TOXJIECTBA TPUTOHOMETPUUECKUX (PYHKITHI IO OHON U3 HHX.
[IpeoOpazoBanus N3yyenne oCHOBHBIX ()OPMYIT TPUTOHOMETPHH:
MPOCTEUIINX (bopMyIIBI CTIOKEHUSI, YABOCHHUS, IPEOOpa30BaHUS
TPUTOHOMETPUUYECKUX | CYMMBI TPUTOHOMETPUUYECKUX (DYHKIIMMA B POU3BEICHNE
BBIPKCHHM Y TIPOU3BEICHUS B CyMMY U IPUMEHEHHUE TIPU

BBIYHCJICHHUHU 3HAYCHUA TPUTOHOMETPHICCKOI'O
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BBIPKEHUSI M YIIPOIIEHUS €TO.

O3HaKOMJICHHE CO CBOMCTBAMU CHMMETPHUU TOUYEK HA
CAMHUYHON OKPYKHOCTH ¥ PUMEHEHUE WX JIJISI BEIBOAA
dbopMys1 mpUBEeICHMUS.

[Ipocrenmme
TPUTOHOMETPUYECKHUE
yYpaBHEHUS U
HepaseHcmea

Pemenne no ¢popmynam u TPUTOHOMETPHUECKOMY KPYTY
MPOCTEUITIUX TPUTOHOMETPUUECKUX YPaBHEHUH.
[IpumeneHue oOLMX METOIOB PEIlICHUs YpaBHEHUN
(mpuBeneHuE K JIMHEWHOMY, KBaJ[paTHOMY, METO/]T
pa3iioKeHUs] Ha MHOKUTEIH, 3aMEHbI TIEPEMEHHON) TIPH
pelIeHUU TPUTOHOMETPUYECKUX YPABHEHHM.

YMeHue oTMedaTh Ha Kpyre peleHus MpoCTeUInxX
TPUTOHOMETPUUECKUX HEPABCHCTB.

ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC Yncia

O3HAaKOMIIEHHE C TOHATUEM OOpPaTHBIX
TPUTOHOMETPUUECKUX (PYHKITHIA.

N3ydeHnue onpeneneHnii apKCuHyca, apKKOCUHYca,
apKTaHreHca uucia, GopMyIrpoBaHUE UX, U300paKeHUE
Ha €IMHUYHON OKPY>KHOCTH, IPUMEHEHHE TP PEIICHUN
YPaBHEHHUM.

®YHKIMU, UX CBOMCTBA U TPAGUKU

OyHKIUH.
[TonsTue o
HENPEPHIBHOCTH

byHKIIH

O3HaKOMIIEHHE C TOHATUEM IIEPEMEHHOM, TPUMEpPaMu
3aBUCUMOCTEN MEXy IEPEMEHHBIMH.

O3HaKOMIIEHHE C IOHATUEM IpaduKa, OpeaeIeHue
MPUHAIJIEKHOCTH TOUKU TPaPUKy PyHKIUU.
Omnpenenenue o hopmylie MpoCTenIed 3aBUCUMOCTH,
BUJIa ee Tpaduka. BeipaxkeHue o popMyie ogHOM
MIEPEMEHHON Yepe3 IpYyTHE.

O3HakomIIeHHE ¢ onpesieTieHueM (QyHKIIHH,
dbopMyIMpOBaHHE €TO0.

Haxoxnenue obmactu onpesenenus u 001actu
3HauYeHUN DYHKIHH,

CpoiicTBa PyHKITUH.
['paduueckas
WHTEPIpETaIns.
[Ipumepsb1
(YHKITMOHATBHBIX
3aBUCHMOCTEN B
peaTbHBIX
IpoIieccax v SBJICHUAX

O3zHakomiieHHE ¢ TpuMepamMu GyHKITMOHATBHBIX
3aBUCUMOCTEMN B PEAJIBHBIX MPOLIECCAX U3 CMEKHBIX
JVCLIUTLINH.

O3HaKOMJICHHE C JOKA3aTEIbHBIMU PACCYKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHON M KBAJIPATUYHOU
(byHKIUH, TPOBEACHUE UCCIICIOBAHUS JTMHEHHOM,
KYCOYHO-JIMHEHHOH, NPpOOHO-IMHEHOMN U KBaJApaTUUHON
byHkuumii, noctpoenue ux rpadpukos. [loctpoenue u
yteHue rpadukoB GyHkiui. UccnenoBanre GyHKIINH.
CocraBnenue BUI0B GYHKIIUN TTO TAHHOMY YCJIOBHIO,
pEILICHHUE 3aa4 HA SKCTPEMYM.

OOpatHbie GyHKITUN

W3ydenne nousmus 0opamuou hynxkyuu, onpeacicHue
BUJIA U HOCMpPOeHUe epaguka oopamuou hyrkyuu,
HaxodicoeHue ee obaacmu onpeoeieHus u obiacmu
sHauenuil. [Ilpumenenre cBOMCTB (PyHKITHMI mpu
WCCJICIOBAaHNH YPAaBHCHUU U PEIICHHUHM 3a/1a4 Ha
IKCTPEMYM.
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O3HaKOMJICHHE C IOHATHEM CIOXKHOU (DYHKIUU.

CreneHHEBIE,
MOKa3aTesbHbIE,
Jorapudmuyueckue u
TPUTOHOMETPHUUECKUE
byHKIUH.
OOpatHbie
TPUTOHOMETPHUCSCKHE

byHKIIIH

Brruncnenue 3HaueHuit GyHKIMHM 110 3HAYSHUIO
apryMeHTa.

Omnpenenenre NOJ0KEHUS TOYKU Ha rpaduke 1o ee
KOOpJIMHATaM U Ha00OPOT.

Ncnonb3oBanre cBOMCTB (DYHKITUN JJIs1 CPAaBHEHUS
3HAYCHUH CTENeHeH u torapupMoB.

[TocTpoenue rpadukoB CTENEHHBIX U JIOTapU(PMUIECKUX
GbyHKITUH.

Pelenue nokaszatesbHbIX U JTOrapu(hMUYECKUX
YPaBHEHUI U HEPABEHCTB IO U3BECTHBIM AJITOPUTMAM.
O3HAaKOMIIEHHE C MTOHATUEM HENPEPHIBHON
NepUOANYECKON PYHKINH, (HOPMYITHPOBAHHE CBONCTB
CHHYCa M KOCHHYCa, TOCTPOCHUE UX IPa(PHUKOB.
O3HAaKOMIIEHHE C TOHATUEM FApMOHUYECKUX KOJIeOaHn
Y IpUMEPAMH TaPMOHHYECKUX KOJICOaHU 115t
ONMMCAaHUS MPOLECCOB B (PU3UKE U JPYTUX 00JIaCTAX
3HAHUSL.

O3HaKOMIIEHHE C MTOHATUEM PA3pPBIBHON MTEPUOIUYECKON
byHKIMH, GOpMYIHpPOBAHUE CBOWCTB TAaHTE€HCA U
KOTaHI'€HCa, IOCTPOEHHUE UX TPaPUKOB.

[Ipumenenue cBONCTB (YYHKIIMIMA JJ1s1 CPaBHEHUS
3HaYEHU TPUTOHOMETPUUECKUX (PYHKIIUM, pelieHus
TPUTOHOMETPUYECKUX YPABHEHUM.

Ilocmpoenue epaghuxos oopammbix
MPUSOHOMEMPUYECKUX QYHKYUL U onpeoenenue no
epaghuxam ux ceocms.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBaTenbHOCTH

O3HakOMJIEHHE C TOHATUEM YHCIIOBOU
NOCJIEI0BATEIBHOCTH, CIIOCO0AMU €€ 3a/1aHus,
BBIUMCJICHUSIMU €€ YJICHOB.

O3naxomaenue ¢ NoHamMueM npeoend
nOC1e008amenbHOCMU.

O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbl OECKOHEYHOTO
YKCJIOBOTO Psiia Ha IPUMEPE BBIYUCIICHUSI CYMMBbI
0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUYECKON TPOTrPECCHH.
Pemenwne 3ana4y Ha mpuMeHeHHE (HOPMYITBI CYMMBI
0EeCKOHEYHO yObIBaIOIIEH Fr€OMETPUYECKON TPOTrPECCHH .

[TpousBonHas u ee
IIPUMEHEHUE

O3HAaKOMIJICHHE C TTOHATHEM TTPOU3BOTHOM.

Nzyuyenne u GopMyIMpoOBaHHE €€ MEXaHUICCKOTO 1
T€OMETPUYECKOTO CMBICIIA, U3YUCHUE AITOPUTMA
BBIYHCIICHUS] TIPOM3BOTHON HA MMPUMEPE BHIUUCICHUS
MTHOBEHHOM CKOPOCTH H YTJIOBOTO Kod(huireHTa
KacaTeJIbHOM.

CocraBneHue ypaBHEHHsI KacaTeIbHOW B 00IIIEM BHUJIE.
VYcBoenue mpaBui nuddepeHImpoBanus, TAOTHUIIbI
MIPOU3BOIHBIX DJIEMEHTAPHBIX (YHKIIMA, TPUMEHEHUE
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s muddepeHIpoBaHus PYHKIIMMA, COCTaBICHUS
YPaBHEHHUS KaCaTEIbHOM.

N3ydeHnue Teopem o CBSA3M CBOWCTB (DYHKIIUU U
POU3BOIHOMN, (POPMYITUPOBKA HX.

[IpoBeaeHre ¢ TOMONIBIO TPOU3BOJHON UCCIENOBAHUS
byHKIIMH, 3a1aHHON (HOPMYIIOH.

VYcraHoBieHUE CBSA3M CBOMCTB YHKIIUU U TPOU3BOTHON
0 uX rpadukam.

[IpumeHeHre mporu3BOAHOM Il pelIeHUs 3a/1a4 Ha
HAXOXKJICHUE.

[TepBooOpa3zHas
U MHTETrpaj

O3HaKOMJIEHHE C TIOHATUEM HUHTETpasia 1
nepBOOOPa3HOA.

N3yuyenue npaBuia BBIYUCIEHUS IEPBOOOPA3ZHON U
TEOPEMBI

Herorona— JleliOnuna.

Pemenue 3a1a4 Ha CBA3b IEPBOOOPA3HOMN U €€
IIPOU3BOIHOM, BEIYHCIEHUE IEPBOOOPA3HOM I JaHHOU
GyHKLIHH.

Pemenue 3a1a4 Ha NPUMEHEHNE UHTETpAJIA IS
BBIUMCIICHHS] PU3NUECKUX BEJIMYMH U IUIOMAJCH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUI
HepaBencTBa u cucremsl
HEPABEHCTB C JBYMS
MepEMEHHBIMU

O3HaKOMJIEHHE C MPOCTEUIINMU CBEICHUSIMU O KOPHSIX
anreOpanyecKux ypaBHEHUM, TOHATUSIMU UCCIIEAOBAHUS
YPaBHEHHUM U CUCTEM YPABHECHUM.

N3ydeHne Teoprn paBHOCUILHOCTH YPABHEHUH U €€
npuMeHeHus. [IoBTopeHue 3anucu pemeHus
CTaHJAPTHBIX YPaBHEHUH, MPUEMOB ITPeoOpa30BaHUs
YPaBHEHUM JJIsI CBEICHUA K CTAHAAPTHOMY YPABHEHUIO.
Pemenne panimoHanbHbIX, UPPALUOHAIBHBIX,
IOKa3aTeJIbHbIX

Y TPUTOHOMETPUYECKUX YPABHEHUMN U CUCTEM.
Hcnonbp3oBanne CBOMCTB U IpaduKoOB QYHKIIHIMA JJ1st
peuieHus: ypaBHeHUH. [[oBTOpeHrE OCHOBHBIX TPUEMOB
pEeLIEHUs CUCTEM.

Pemenne ypaBHEHHI C IPUMEHEHUEM BCEX TPUEMOB
(pa30keHUsl HA MHOXUTEIU, BBEJCHUS HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, TPapUIECKOr0 METO/1a).
Pemienue cucrem ypaBHEHUH ¢ IPUMEHEHUEM
Pa3JIMYHBIX CIIOCOOOB.

O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMH PELICHUS
HEPaBEHCTB U UCIOJIb30BAaHUE CBOMCTB U IpadukoB
GyHKIUN TIPU peIlIeHUN HEPABEHCTB.

Pemenre HEpaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM PA3JTUIHBIX CIIOCOOOB.

[IpumeHeHne MaTEMAaTUYECKUX METOIOB JIJISI PEIIEHUS
CoJlep KaTeNIbHBIX 3a/1a49 U3 Pa3INYHbIX 00JIacTeN HAYKU
v npakTtuku. HTEpIIpEeTHpOBaHNE PE3YIIHTATOB C
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YYETOM PEAIbHBIX OTPAHUYCHUM.

SJIEMEHTHI KOMBUHATOPWKU, TEOPUU BEPOSITHOCTEU 1

CTATUCTHUKHA
OCHOBHBIE IOHATHS N3yyenue npaBuia KOMOMHATOPUKY U TPUMEHEHUE TIPU
KOMOMHATOPUKH pelIeHn KOMOMHATOPHBIX 3a/1au.

Pemienrie koMOMHATOPHBIX 3a7a4 METOJIOM Tepedopa U
10 TIPaBUJIy YMHOKEHUSI.

O3HaKOMJICHHE C TIOHSITUSIMHA KOMOUHATOPUKH:
pa3MEIICHUSIMU, COYETAHUSIMU, IEPECTAHOBKAMHU U
dhopmysIamMu 1151 UX BBIYUCIICHHUS.

OObsicHeHUE ¥ IPUMEHEHHE (POPMYIT JJIsT BEIYUCICHUS
pa3MEIIECHUN, IEPECTAHOBOK U COYETAHUM MIPU PEIICHUU
3aj1a4.

OznakomiieHne ¢ ouHOMOM HBIOTOHA M TPEYTOJIBHIKOM
ITackans.

Pemenre npakTuiyeckux 3aj1ad ¢ KCMOJIb30BAHUEM
MOHSATUM U MPABUI KOMOWHATOPUKH.

DJIEeMEHTBI TEOPUH
BEPOSTHOCTEU

HSY‘IGHI/IG KJIACCHUYCCKOI'O OIIPCACIICHUA BCPOATHOCTH,
CBOMCTB BCPOATHOCTH, TCOPCMEI O CYMMC BepOSITHOCTeﬁ.
PaCCMOTpeHI/IG IMPUMCPOB BBIYUCIICHUSA BGpOHTHOCTGﬁ.
Pemenue 3aJa4 Ha BBIYHUCIICHHUC BGpOSITHOCTGfI COOBITHIA.

[IpencraBienne qaHHBIX
(TabnHIIBl, TUArpaMMBl,

rpapukn)

O3HaKOMIIEHHE C MPEACTABICHUEM YHCIOBBIX JaHHBIX U
UX XapaKTePUCTUKAMH.

Pemenue npakTuyeckux 3a1a4 Ha 00pabOTKy YHUCIOBBIX
JTAHHBIX, BBIYMCIIEHUE UX XaPAKTEPUCTHUK.

I'EOMETPHUA

[IpsiMbIe U TITOCKOCTH
B IIPOCTPAHCTBE

DopMyIUPOBKA U MPUBEJICHHUE JOKA3ATEIIbCTB
IIPU3HAKOB B3AUMHOI'0 PACIIOJI0KEHUS IPSAMBIX U
mIockocTer. PacriozHaBanue Ha yepTexax U MOJEIAX
PAa3JIMYHBIX CIIy4aeB B3aMMHOIO PACIIOIOKEHUS IPSAMBIX
Y IUIOCKOCTEN, apTYMEHTUPOBAHUE CBOUX CYXKICHUMU.
DopMyJIMPOBAHUE ONPEAECTCHUMN, IPU3HAKOB U CBOMCTB
MapAJJIETbHBIX U MEPIEHIUKYJISPHBIX TIIOCKOCTEM,
JIBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrinonHeHne nocTpoeHus YrioB MEXAY NPSIMbIMH,
MPSMOM U TIIOCKOCTBIO, MEXKY TIJIOCKOCTSIMU 110
OMMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISIX.
IIprmeHeHune IprU3HaKoOB U CBOMCTB PACIIOIOKEHUS
MPSAMBIX U IUIOCKOCTEW IIPU PELICHUH 3a]1a4.
N300pakeHne Ha pUCYHKaX ¥ KOHCTPYUPOBAHKE HA
MOJIEJIAX NMEPHEHANUKYIISIPOB U HAKIIOHHBIX K MJIOCKOCTH,
MPSAMBIX, IAPAJUIEIIBHBIX INIOCKOCTEU, YTIIOB MEXKIY
MPSIMOM ¥ TTOCKOCTBIO U 000CHOBAHWE MTOCTPOCHUS.
Pemenune 3a1a4 Ha BBIYUCIIEHUE T€OMETPUUYECKUX
BeJIMYMH. ONUCHIBAHUE PACCTOSIHUS OT TOYKH JI0
IJIOCKOCTH, OT MPSIMOM J10 TNIOCKOCTH, MEXIY
TJTIOCKOCTSIMM, MEXK]TY CKPEIIMBAIOIIUMUCS MPSIMBIMH,
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MEX1y MPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.

@OopMyIMPOBAHNE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
pPacCTOSIHUAX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).
N300paxeHne Ha YepTekax U MOJCINIAX PACCTOSHUS U
000CHOBaHUE CBOMX CyxaAeHM. OnpeneneHue u
BBIYMCJIEHUE PACCTOSIHUN B IpocTpaHcTBe. [ [puMenenune
(GbopMyJ1 U TEOPEM IJIAHUMETPUH JIJIsl pELICHUS 3a/1a4.
O3HaKOMIIEHHE C ITOHATUEM TapPAJLIEIBHOTO
IIPOEKTUPOBAHMS U €T0 CBOWCTBAMU. DPopmynuposarue
meopembl 0 NA0WAOU OPMO2OHANLHOU NPOEKYUU
MHO20Y20IbHUKA.

[TpumeneHue Teopuu 111 00OCHOBAHUS IOCTPOEHUH U
BBIYMCIICHUN.

ApPryMeHTHpPOBAaHUE CBOUX CYXJACHHUI O B3aUMHOM
PACIIOIOKEHUH.

MHororpanHuKu

Onrcanue U XapakTepUCTUKA PA3JIUYHBIX BUJOB
MHOT'OTPaHHHUKOB, ITIEPEYUCIIEHUE UX DIEMEHTOB U
CBOMCTB.

N300paxeHre MHOIOIpaHHUKOB U BBIITOJIHEHUE
MOCTPOEHHUS Ha N300paXKEHUAX U MOJECIISAX
MHOI'OTPaHHUKOB.

BrlunciieHne JIMHEMHBIX 2JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX ,KOHPUTYpAITUSIX,
apryMEHTUPOBAHUE CBOUX CYKICHUM.
XapakTepucTuka 1 n300pakeHUe CEUEHUs, pa3eepmKu
MHO202PAHHUKOS, BBIYUCIIEHUE TIIIOIIAIEN
ITOBEPXHOCTEMN.

[TocTpoenue npocTelmx ceueHui Kyoa, Mpu3Mbl,
nupamubl. [Ipumenenue GakToB U CBeIEHUN U3
IJJAHUMETPHH.

O3HakOMJIEHHE C BUJAMU CHMMETPHUI B IIPOCTPAHCTBE,
dhopMyIIMpOBaHUE OTPEICIICHUI U CBONCTB.
XapakTepUCTUKAa CHMMETPHUH TEJl BPAILICHUS U
MHOTI'OTPAHHUKOB.

IIprumeHeHne CBOMCTB CUMMETPHUU MIPU PELLICHUU 3a1a4.
Hcnonp3oBanne MpuoOpPETEHHBIX 3HAHUM TS
VCCIICIOBAHNS M MOJICJIMPOBAHNS HECIIOKHBIX 3a/1a4.

Tena 1 MOBEPXHOCTU
BpaLLCHHUS

O3HaKOMJIEHHE C BUJIAMU TE€JI BpalllCHUsI,
dhopMyIHpoOBaHUE UX ONPECTECHUN U CBOMCTB.
DopMyIMPOBAHUE TEOPEM O CEUCHUU 1Iapa MIIOCKOCTHIO
U TUIOCKOCTH, KacaTeabHOH K cdepe.

XapakTepucTrKa U u300pakeHue Tes BpalleHus, UxX
pPa3BEPTKU, CECUCHUS.

Pemienue 3a1a4 Ha MOCTPOEHUE CEUYCHU, BEIYUCIICHUE
JUIMH, PaCCTOSIHUM, YIi10B, omaneu. [Iposenenue
JIOKAQ3aTEIbHBIX PACCYKIACHUM IIPU PELICHUH 33/1a4.
IIprmeHeHne CBOMCTB CUMMETPHUY MPU PEIICHUU 3a7a4
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HAa TeJla BPalleHUs, KOMOMHAIIUIO Tell.
N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE
PUCYHKA 10 YCIOBUIO 33Ja4H.

N3mepenns B reomeTpun

O3HakOMJIEHHE C IOHATUSAMU TUIOIIAIU U 00beMa,
aKCcuoMaMu

Y CBOMCTBaMH.

Pemienue 3a1a4 Ha BEIYMCIIEHUE TUIOMIAIEN TIOCKUX
buryp ¢ npuMeHeHHEM COOTBETCTBYIOLIUX (POPMYII U
(bhakTOB U3 TUIAHUMETPUHU.

N3yyenue TeopeM 0 BBIUYUCICHUU 00BEMOB
MIPOCTPAHCTBEHHBIX TEJ, PELICHUE 337a4 Ha IPUMEHEHHE
dbopmy1 BeIUUCIEHUS 00BEMOB.

Wzydenne hopmy 11t BBIYUCICHUS TUIOIIA e
ITOBEPXHOCTEN MHOTOTPAHHHUKOB Y TEJI BPALLICHHUS.
O3HaKOMIIEHHE C METOAOM BBIYUCIICHHS TUIONIAIH
MOBEPXHOCTH C(hEpHI.

Pemenne 3a1ay Ha BEIYUCIIEHUE TLIOMIAIEN
ITOBEPXHOCTH IPOCTPAHCTBEHHBIX TEII.

KOOpI[I/IHaTI)I 1 BCKTOPLI

O3HaKoOMJICHHE C TTIOHSITHEM BCKTOpaA. H3y‘-IeHI/I€
,HeKapTOBOﬁ CUCTCMbI KOOpAHUHAT B ITPOCTPAHCTBC,
IOCTPOCHHC 110 3aJdHHBIM KOOpANHATAM TOYCK H
HHOCKOCTGP'I, HaXO0XJICHHUC KOOPpANHAT TOYCK.
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KonTposbHasi padoTa mo iucumivinHe
«Marematuka»
3a 1 cemecTp
Bapuant Nel

1. Yupocrture BeIpakxeHHE a_3'5 .a™ -b_3’5.
2. HaiiTu 3Ha4YeHWE BBIPAKECHUS 3\/ 3% 7% - 3\/ 6° .

} 125)¢ (256
3. BbINOJHUTD AeHCTBUS . .
16 25

4. HaiiTu o0aacTh onpenesenusi pyHkmmuu y(X) = | 2X — 35 :
X+
5. Haiftusnayenue Beipaskenuslog, 7 —log, 63 + log, 36.
1 1

6. Haiitu x, ecimlog; x=2log, 5+ Elog7 36— §I0g7125.
7. BerumcanTe clieyrone BEpaskeHHs:

a) (2 —30)(2 + 30):

6) i

B) (L4+4)(V3+1),

8. JlaHBIBEKTOPHI A = (9;—1,6) u b= (—2;1;0) . Haiiti KOOpAMHATEI

BEKTOPOB a+ba—b;2a; —3b.

9. Myere Piy Py Ps - xommdectso 6yks B Bamem pamuiiun, umenn,

ordectBe. [locunTaiiTe 3T BEIMYUHBI. 3aNUIIATE KOOPAUHATHI TPEX TOYEK B
COOTBETCTBHUU CO CBOUMM JaHHBIMU:

A (P, Pos = Ps ) A BPL=2p,; —4p, ) A(pyi 3P pL)
Hantu:

a) KoopaunaTel BekTopoB: AA,, AA,

0) JauHbI BEKTOPOB: A A,, AA,

B) CkaJIsipHOe NpPoU3BeIeHHEe BEKTOPOB AA, u AA,

. 3 3
10. Haiigure 3-tga, ecan COSa:—g u 7z<a<57t.
11. ITocTpouTh ceyeHune TeTpadApa MIOCKOCTHIO, MPOXOAsIIeld Yepes
touxku M,N,H.
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OTBeThI K KOHTPOJILHOI padoTe 3a 1 cemecTp

Bapuant Nel
1

2) -26;

3) 5;

4) xe(25;3];

5) 2;

6) 30;

7) a)13;  6)i; B)(V3-1)++ V3

8) a+b=(7;0;6) a—b=(11,-2;6);, 2a=(18;—2;12), —3b=(6;—3;0).
9) OtBethI 3aBHCAT OT KosindecTBa OykB B ®OU cTyzeHTa;

10) 4

11)

Kpurepuu oueHku:

Ha o1ieHKy «ya0BICTBOPUTEILHO» HEOOXOMMO PEIIUTh 3aaHUs 11O/
Homepamu: 1,2,5,7,8, 9a.

Ha o1ieHKy «X0poI1o» U «OTJIMYHO» HEOOXOIUMO PEIIUTh 3aaHusl MO/
Homepamu: 3, 4, 6, 96, 98, 10, 11.
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ITncsMeHHBIN DK3aMeH N0 JUCHUILINHE

«MaremaTuka»
Bapuant Nel
YACTD 1
1115
1. YIpOCTUTH BBIPAXKEHUE: —— .
1103

Haiinute 3HaueHue BelpakeHust —4 |Ogll(113) :
Boraucmars €05 0° +3sin 90°

Beruncants  4/0.0625-81.

Ha xakoM u3 cienyromux pucyHkoB n3o0paxkeH rpaduk GpyHKIuy,
BO3pACTAIOIICH Ha TPOMEKYTKE [O; 2]?

. By

ok w D

2)

| e ——— P ——
I 11 T ] T i B I
} £ T B { i dodicdahob bt o
—. verbrvedemd e N TR - IV 4 B, G .-
a‘ | 5 3 H i { i {7 LA | i
i i A [ O B . 55 AV SEN [ N
) 108 Vi . W & 1 0f- i # i AN ED N ! { O] ivi 11 INg
T T A AT TR B CRCED ) S ey e ""r'"'?""';"?\"‘
i "? e i 2 g 7 ¥ !'i 4 I— ] ) \jiuim.,.l 5 | - ‘—.1 e S S T Y- R e |
SN . = A it 1\‘.,.._;,. 71 L. i} L S - \ 1.1 ,: =

6.  Haiigure npomssonuyto gpyaxumn Y =12x° —e*.

1. Beraucnuts uHTETpAN I 2(3x —1)*dx
log, (x—1)> -2

8.  Pemmtb HepaBEeHCTBO: g

9.  Pemmre ypaBHEHUE 34X _ 81,

YACTD 2

10.  VYmpoctuts BeipakeHue: 3/4/x°y* —(W)s

11, PewwTe ypaeHenne  ~x'-x-2-x-3
12. Pemmure ypaBHeHue COS2X=1.

13.  Yepes Touky rpaduka pyHkmmu y =e* —x? ¢ abcumccoii Xo = 1 mpoezeHa
KacarenbHad. HalTu ypaBHEHHE KacaTelbHOM.

14. PemuTe ypaBHEHHE 4 1 8.4% =3
15.  PemmTh HEPABEHCTBO V3-x </3x-5
16. HaiiguTe momanbs GUTrypsl, OrpaHUICHHON JTUHUSMHA Y = X2 +x-6, x=1,

x=2,y=0

(-2)@x+3) .

x+4
18. IloctpouTh ceyeHue napanenenunea nIoCKOCTbIO, MPOXOASIIEH uepes

touku M, N, H.

17. PemuTe HEpaBEHCTBO

Nem @
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OT1BeTHBI:
Bapuant Nel
Yacrtp 1 HA OLIEHKY «Yy/I0BJI€TBOPUTEIbHO

1) 11%%;

2) -12;

3) 4

4) 1,5;

5) 1;

6) 36x-—e*;

7) 2(3x+1)° e

8) xe(L10]
9) -0,25.

Yacrpb 2 Ha OLICHKY «X0pomIo» U «OTJIUIHO»

10) O;

11) 55;

12) @,m e’l,
2

13)  y=(e-2)x+1;

14) -1

15) xe(23];
1.

16) 25’

17)  xe(-4-2]u[2+wx).
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