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1. IHacnopT ¢oHIa OLIEHOYHBIX CPEACTB

1.1. OOnacTb NnpUMeHeHus!

@OH/I OLICHOYHBIX CPEJCTB MpEIHAa3HAUYCH JUIsl OLICHUBAHUS 3HAHWM, YMEHHH, YpOBHSA
c(hOpMUPOBAHHOCTH KOMIIETEHIIUHA CTYJAEHTOB, OOydaromuxcsi mo crenuaibHoctd 38.02.08
Toprosoe neno no yue6Hou auctummae O/1.07 MaremaTuka.

®OC cocranen Ha ocHoBe PI'OC u paboueii mporpaMMbl TUCIUILUTHHBI.

[IpomexxyTounasi aTrecTanusi N0 Y4eOHOH AMCUMIUIMHE NpeaycMoTpeHa B (opme
9K3aMEHa C BBICTABIIEHUEM OTMETKU IO CHUCTEME «OTJIMYHO, XOPOUIO, YAOBJIETBOPUTEIHHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2. Ilnanupyembie pe3yJbTAThl OCBOCHUS IUCIUTIINHbBI

Ocoboe 3HaueHWe AUCUUIUIMHA HMEeT MpH (OPMHUPOBAHUM M PA3BUTHU OOIINX
KoMIIeTeHIui B cooTBeTcTBHH ¢ PI'OC:

OK 01. BpiOupare cmocoObl pemieHus 3anad Mpo(ecCHOHANBHON AeATEIIbHOCTH
HPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcrnonb30BaTh COBPEMEHHBIE CPEJCTBA IOMCKA, aHAIM3a U UHTEpIpETaluu
uHpopMaLry, 1 UHPOPMALMOHHBIE TEXHOJIOTMU JJIS BBINOJHEHUS 3a7ad NpogecCHOHATbHON
JESTEIbHOCTH.

OK 03. IlmanupoBaTb W peanu30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE U
JMYHOCTHOE pPa3BUTHE, MPEIIPUHUMATEIBCKYIO NEITEIBbHOCTh B TpodeccHoHanbHOM cdepe,
UCIOJIb30BaTh 3HAHUS 10 NPAaBOBOM M (PMHAHCOBOH I'PAaMOTHOCTH B Pa3IMYHBIX KM3HEHHBIX
CUTYalUsIX.

OK 04. DddexTnBHO B3aUMOAECHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaHIE.

Ocoboe 3HayeHWe JUCHUILUIMHA HUMeeT TMpu  (OPMUPOBAHMUM U  PA3BUTUU
npodeccuoHaIbHBIX KOMIETeHIMH B cooTBeTcTBUM ¢ PI'OC:

IIK 4.1 CoOntonath mpaBuia 3KCIUTyaTallud KOHTpoJbHO-kaccoBoil TexHuku (KKT) u
BBINOJIHATH PACUETHBIE ONEPAIMH C TIOKYTATEISIMH.

B pamkax nporpammsl 00111e00pa3oBaTeIbHOM JUCIUIUIMHBI OCBAaUBAIOTCS IMYHOCTHBIE,
MeTaIpeIMETHBIE U TIPEMETHBIC Pe3yNIbTaThl B cOoTBEeTCTBHH ¢ TpeboBanusmMu ®I'OC cpennero
o011ero oopa3oBaHus.

[Tmanupyemble pe3yabTaThl OCBOSHHS JUCIUIUIMHEL: JTHIHOCTHEIE (JIP), MeTanpenMeTHbIE
(MP), mpenmetHsle i 6a30Boro ypoBHs uzydenus (I1P).

JINYHOCTHBIE BKJIIOYAKOT:

JIP 05. ChopMHpPOBaHHOCTH OCHOB CAMOPA3BUTUSI M CAMOBOCIIUTAHHS B COOTBETCTBHH C
OO0IIeYEeTTOBEYECKUMH TIEHHOCTSIMH W HWJeaTaMU TPa)XIaHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM EATEITLHOCTH.

JIP 07. HaBbplkH COTpyIHMYECTBA CO CBEPCTHUKAMH, JE€TbMH MJIAIIIErO BO3pacCTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-HMCCIIe0BaTENbCKOM,
MIPOEKTHOHN M JPYTrUX BUAAX NESTEITHHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHUE M MOBEJICHHE HA OCHOBE YCBOEHHS OOIEUETOBEUYECKUX
LIEHHOCTEMN.

JIP 09. T'0TOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CaMO0OOpa30BaHHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHW; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(decCHOHAIBHOM 1 00IECTBEHHOM NesITETbHOCTH.

JIP 13. Oco3nanublii BeIOOp Oyaymel mpodeccun W BO3MOXHOCTEH peanu3aruu
COOCTBEHHBIX JKM3HEHHBIX IUTAHOB; OTHOLICHHE K NPOPECCHOHATIBHON JEATEIIbHOCTH Kak
BO3MOXHOCTH  Y4acTHsl B  PEIIEHUM  JIMYHBIX, OOLIECTBEHHBIX, TI'OCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM.



JIP 14. CdopMHpPOBaHHOCTH 3SKOJIOTHYECKOTO MBIIIJICHUS, TOHUMAHHS BIHSHUS
COLIMATIBHO-DKOHOMHMYECKHX IPOLECCOB HA COCTOSHUE TNPUPOJHOW M COLMAIBHOW CpENBbI;
IIPUOOPETEHHUE OIIBITA FKOJIOTO-HAIPABICHHON AESITEIbHOCTH.

MeTanpeamMeTHbie:

MP 01. CamocTosTensHO GOPMYIMPOBATh U AKTYAIM3UPOBATh IPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE.

MP 02. VYcraHaBnuBaTh CYIIECTBEHHBIM NpPU3HAK WM OCHOBAaHUS [UIsl CPaBHEHUS,
Kiaccuukanuu u 0600IICHUSI.

MP 03. OmpenensiTe LEIM JAEATEIbHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUH HX
JOCTHKEHHUS.

MP 04. BpIsIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pACCMATPUBAEMBbIX SBJICHUSX.

MP 06. Bnaners HaBbIKaMH y4eOHO-HCCIICIOBATEIBCKOW M MPOCKTHOM JAESTEIbHOCTH,
HaBBIKAMU pa3perieHust mpooiiem.

MP 07. CiocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

MP 08. OsinageHue BuiamMM JACATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALUY, IPEOOPA30BAHUIO U MPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YHCIIe IPU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX IPOSKTOB.

MP 09. ®opmupoBaHue HAyYHOTO TUTIA MBIIICHHUS, BJIaJICHUE HAYYHOU TEPMUHOJIOTHEH,
KJIIOUEBBIMH MTOHATHSIMHU U METOJIaMHU.

MP 11. BpiBIATh NPUYMHHO-CIECACTBEHHBIE CBSI3U U aKTyalM3UpOBaTh 3ajaauyy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHHs, HaXOOUTb AapryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPXKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS.

IIpexmeTHbIe:

I[IP O01. Bmamere MeTromamMu 0Ka3aTelIbCTB, AITOPUTMAMH PELICHUs 3a/lay; yMEHHUE
(bopMynHUpOBaTh OIPEEIICHUS, aKCUOMbI U TEOPEMBI, TPUMEHATh UX, IPOBOUTH J10Ka3aTeIbHbIE
paccyXAeHHs B XO/I€ pelIeHHs 3a1au.

IIP 02. Ymerh omepupoBaTh MOHATHUAMHU: CTENEHb YHCIa, JOTapudM 4YuciIa; yMEHUe
BBIMIOJHATh BBIUMCIEHME 3HAUeHUH M NpeoOpa3oBaHMUs BBIPAXEHUH CO CTENEHSMU U
Jorapupmamu, mpeodpa3oBaHusl IpOOHO-pAIMOHATIBHBIX BBIPAKECHUH.

I[P 03. VYwmerp omnepupoBaTh TMOHATUSMHU: pPALUOHAIbHBIE, HPPALUOHAIBHBIE,
NoKa3aTebHbIC, CTENEHHble, JIorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI.

TP 04. YMeTs oneprpoBaTh MOHATUSAMU: (GYHKLUS, HETIpepbIBHAs (DYHKIIMSL, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeeHHbIH HHTErpajl; YMEHUE HaXOJWUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX
(byHKLUH, UCTIONB3Ys CIIPABOYHBIE MaTePHAJIbl; UCCIEA0BATh B MPOCTEHIINX CIy4yasiX B (GYHKIIHUU
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJbIINE U HAaUMEHbIINE 3HaueHUs QyHKIui; CTpoUTh rpa@uku
MHOTOYJIEHOB € MCIOJb30BAHMEM  allapaTa MaTeMaTH4YEeCKOrO aHalIMu3a; I[PUMEHSATh
MIPOM3BOJHYIO NIPU PEILIEHUU 3a/1ad Ha JIBYKEHHUE; pelliaTh MPaKTHKO-OpPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJbIINE U HAUMEHbBIINE 3HAUCHHs, HAa HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHHUSL.

[P 05. Ymenue omepupoBaTh MOHATUSMHU: palMOHANIbHAS (QYHKIMS, TOKa3aTellbHas
¢byHKLUs, cTeneHHas (QyHKUuUs, Jorapupmuyueckas (QpyHKIUSA, TPUTOHOMETpUYeckre (yHKIUH,
oOpaTHble (QYHKLIUHU; YMEHHE CTPOUTHh I'pa)MKH MU3Y4YEHHBIX (YHKIIMH, UCIOJIb30BAaTh IpapuKu
IPY U3YYEHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 331a4 U3 IPYTUX YUEOHBIX ITPEIMETOB
U 3aJ1a4 U3 peasibHOM JKU3HU; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMHU.

ITP 06. YMeHue pematb TEKCTOBBIE 33/1a4H PA3IUYHBIX TUIIOB (B TOM YHCJIE€ Ha MIPOLEHTHI,
JIOJIM U 4acTH, Ha JBH)KEHHUE, paboTy, CTOUMOCTb TOBAPOB U YCIYT, HAJIOTH, 33Jaui U3 o01acTu
yIpaBJIeHUS] JIMYHBIMM M CEeMEMHbIMM (PUHAHCAMH); COCTABIATH BBIPAKEHMS, YpaBHEHMS,
HEPAaBEHCTBA W HUX CHCTEMbI IO YCIOBHUIO 3aJauyM, HCCIENOBAaTh IOJIY4YEHHbIE pEIIECHUS U
OLIEHUBATh MPABJIONOA0OHOCTb PE3YJIbTATOB.

I[P 07. VYmenue omnepupoBaTh TMOHATHAMHU: CpeaHee apudmeTHyecKoe, MeauaHa,
HanOoJIbIIIee U HAUMEHbIIIee 3HAUCHHSI, pa3Max, JUCIIEPCHs, CTAaHIapTHOE OTKIOHEHHUE YHCIOBOTO



Habopa; yMeHHEe U3BIEKaTh, UHTEPIPETUPOBATh HHPOPMALINIO, IPEJCTABICHHYIO B TAOIUIIaX, HA
IyarpaMmmax, rpaukax, OTpakarollylo CBOMCTBA pealbHbIX IPOLIECCOB U SIBJIICHUH; IPEACTaBIATh
UHPOPMALIMIO C TOMOINBIO TAOJIUIl M JTUarpaMM; HUCCIIEAOBAaTh CTATUCTHYECKUE JTaHHBIC, B TOM
Yuciie ¢ IPUMEHEHHEM IrpaduyecKrxX METOI0B U MJIEKTPOHHBIX CPEJICTB.

IIP 08. YMmeHnue omnepupoBaTh MOHATUSMU: CIIyYallHBIM ONBIT U ClydyallHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEHME BBIYMCIATH BEPOATHOCTh C HCIHOJIb30BAHHUEM
rpadU4ecKux METOJOB; NIPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (akThl U (OPMYJIbI IPU PEIIEHUH 33]ay; OLIEHUBATh BEPOSTHOCTb PEalbHbIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX.

I1P 09. YMmenue onepupoBaTh NOHATUSMM: TOUKA, IIpsiMasi, IJIOCKOCTh, B IIPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKPELIMBAIOIIMECS IPSMBIE, 1APAJIIICIIBHOCTD U NEPIICHIUKYIIIPHOCTD IIPSMBIX
U IUIOCKOCTEH, yroJl MEeXAYy MNPSAMBIMH, Yrojl MEXIY IPSAMOM U INUIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXIY NPSMBIMH, PACCTOSHUE
MEXJly TIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IPU PELLICHUU 334 U3YUEHHbIE (PaKThl U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA.

I1P 10. YMeHue onepupoBaTh NOHATUSIME: MHOTOTPAaHHHK, CEU€HIE MHOTOTpaHHHKA, KYO,
napaujelenunes, npusma, nupaMmuaa, Gurypa v noBepxHoCTh BpallleHHsl, WIMHAP, KOHYC, 1I1ap,
cdepa, ceyeHus (UTYpHl BpaIICHUS, IUIOCKOCTh, Kacalomascs cdepbl, MWIMHApPA, KOHYCA;
IUIOINAb TOBEPXHOCTH MHMPaMMJIbl, MPU3MbI, KOHYCa, LWIMHJpA, I1apa; YMEHHE H300paxkaTh
MHOTOIPAHHUKHA W IIOBEPXHOCTM BpALICHUS, UX CEUEHUS OT PYKH, C IOMOINBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaThb CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE PACIO3HABATh NIPABUIIbHBIE MHOTOTPAHHUKH.

I1P 11. YMenue onepupoBaTh HOHATUSAMMU: ABUKEHHE B IPOCTPAHCTBE, OI00HBIE (PUTYPBI
B IIPOCTPAHCTBE; MCIOJIb30BaTh OTHOLIEHUE ILJIOLIAAEH MOBEPXHOCTEM M 00BEMOB MOAOOHBIX
¢buryp npu perieHuu 3aaad.

[TP 12. YMeHue BBIYUCIATH TEOMETPUUECKUE BETUYUHBI (JIJTMHA, YTOJ, TUIOMAah, 00bEM,
IUIOIAb MOBEPXHOCTH ), UCIIOIb3Ysl U3yUEHHbIE (POPMYIIBI U METO/IBI.

I[P 13. YmMeHue omnepupoBaTh NOHATUAMHU: NPSIMOYroJibHAs CHUCTEMa KOOpJUHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAIAPHOE IPOU3BEACHHUE, YrOJl MEXKIY
BEKTOpPAaMH, CyMMa BEKTOpPOB, INPOM3BEACHHE BEKTOPA HA YHUCJIO; HAXOAWTH C IOMOIIBIO
U3y4EHHBIX (POPMYJT KOOPIUHATHI CEPEIUHBI OTPEe3Ka, PACCTOSHUE MEXAY IByMs TOUKaMHU.

[IP 14. Ymenue BbIOMpaTh TOAXOMSIIMA W3YyYEHHBIH METON IS pEIIeHUs 3aJadyH,
pacrio3HaBaTb MareMaTHyeckue (akTbl M MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPHl MaTEeMaTUYECKUX
OTKpBITHI Poccniickoil 1 MUPOBOM MaTEMaTUYECKON HAYKHU.



1.3. ®opMbI KOHTPOJISI M OLlEHUBAHMSI

[IpenmeroM OICHKH CIYKUT CHOPMHUPOBAHHOCTH OOMMX U MpodeccHOHATBHBIX

KOMIIETECHIINH.

Tabnuua 1 KoHTposb 1 olleHKa OCBOCHUS y4eOHOM NUCIMILIMHBI IO TeMaM (pa3jiernam)

DJIeMeHT y4eOHOH

(DOpMI)I KOHTPOJIA U OLICHUBAHHUA

JUCLUTIIMHEI Texymui KOHTPOJIb IIpomexyTouHas
aTTecranus
Meroas!l OLICHKH IIposepsiem | Meroasl [IpoBepsiemel
(3anonnsemcs 6 ble OLICHKH e
coomeemcmeuu ¢ 1lIK, OK, Y, IIK, OK, Y, 3
paszoenom 4 paboueti 3 (Ons
npozpammul) (Ons1 06ueobpaszos
obweobpas ameibHbIX
o6amebHbl OUCYUNIUH
X OK, JI, M, 11)
OUCYUNTUH
OK, JI, M,
1
Paspnen 1. IloBTrOopeHue Kkypca MaTeMaTUKA OCHOBHOM IIKOJIBI IK3amen OK 01
Tema 1.1 [IpakTuueckas padora Nel OK 01, 02, OK 02
enu u 3agaumn Llenu u 3aga4n MaTeMaTHKH 03,04 OK 03
MaTEeMaTUKH TIPH MIPU OCBOCHHUH IIK 4.1 OK 04
OCBOEHUU CIEIHUAILHOCTH JIP 05, 07, 1IK 4.1
CIELHUAILHOCTU 08, 09 JIP 05
Tema 1.2 [Tpaktrueckas padbota Ne2 MP 01, 02, JIP 07
Yucma u Yucna 1 BEIYUCICHUS. 03, 07, 09, JIP 08
BBIYHCIICHUSI. Beipaxkenus u 11 JIP 09
Beipaxenus u npeoOpa3oBaHusl. ITP 01, 02, JIP 13
npeoOpa3oBaHusl. [IporieHTHBIC BEIYUCIICHHUSI 06, 09, 12, JIP 14
IIpoueHTHBIE 14 MP 01
BBLIYUCIIEHUS MP 02
Tema 1.3 IIpakTruyeckas pabora Ne3 MP 03
YpaBHeHUS U YpaBHEHHsI U HEPABEHCTBA. MP 04
HEpPaBEHCTBA. CucteMbl ypaBHEHU U MP 06
Cucremsl HEPABEHCTB MP 07
YpaBHEHUU U MP 08
HEPABEHCTB MP 09
Tema 1.4 IIpakTuyeckas pabora Ne4 MP 11
DyHKINHN: QyHKINN: TMHEWHAS, 1P 01
JAuHelHas1, oOpaTHas | oOpaTHas 1IP 02
MPOTIOPIIMOHATIBHOC | MPOMTOPIIHOHAIEHOCTB, 11P 03
Th, KBaJpaTUYHAs KBaJipaTH4Hasl QYHKIUS 11P 04
yHKIHS 1IP 05
Tema 1.5 IIpakTruyeckas padora Ne5 OK 01, 02, 1IP 06
I'eomerpus Ha I'eomeTpus Ha mIOCKOCTH 03, 04 11P 07
IUIOCKOCTH JIP 05, 07, 1IP 08
08, 09 IIP 09
MP 01, 02, 1P 10
03, 07, 09, 1P 11
11 IIP 12




ITP 01, 02,

06, 09, 12,
14
Tema 1.6 [IpakTuueckas padbota Neb OK 01, 02,
Bxonnas BxonHas koHTposIbHASA 03,04
KOHTPOJIbHAS pabora JIP 05, 07,
pabora 08, 09
MP 01, 02,
03, 07, 09,
11
ITP 01, 02,
06, 09, 12,
14
Pa3znen 2. OcHoBbl Tpuronomerpuu. TpuroHoMmerpuueckue
byHKIIMHN
Tema 2.1 VYcrHbli onpoc OK 01, 02,
Tpuronometpuueck | CoOecenoBaHue 03, 04
ue QyHKIIH JIP 05, 07,
MIPOU3BOJILHOTO 08, 09
yIJIa, YACIIA. MP 01, 02,
Pagnannas u 03, 06, 07,
rpajgycHas Mepa 08, 09
yria ITP 01, 02,
Tema 2.2 [IpakTrueckas padota No7 03, 05, 14
OcHOBHBIE OcHoBHBIE
TPUTOHOMETPUYECKU | TPUTOHOMETPUUYECKHE
€ TOXKJIECTBA. ToxaecTBa. PopMyIibl
Dopmyisl NIPUBEICHUS
MIPUBEICHUS
Tema 2.3 VYcerHblii onpoc

Cunyc, KocuHyc,
TAHI'€HC CYyMMBI U
Pa3HOCTH IBYX

yrioB. @opMyiibl

JIBOMHOTO

aprymMeHra

Tema 2.4 [IpakTrueckas padota No§
Dopmysl @opMyIIbI TOJIOBUHHOTO
MIOJIOBUHHOTO yria. | yria. @opMysisl
Dopmyisl MIOHW)KEHUS CTENIEHH
MOHMKEHUS

CTENIEHU

Tema 2.5 YcTHBIN onpoc
Tpuronomerpuueck | CobGecenoBanue

ue QyHKIHNH, UX
CBOMCTBA U IrpaduKu

Tema 2.6
[TpeoGpa3oBanue
rpaduxoB
TPUTOHOMETPHUYECKHI
X QyHKIHHA

VYerHbll onpoc

Tema 2.7

[TpakTrueckas padorta No9

IIP 13
1IP 14

6




Onucanue
MIPOU3BOJICTBEHHBIX
IPOIIECCOB C
TIOMOIIIBIO
rpa¢gukoB QpyHKITHI

Onucanue
MIPOU3BOJICTBEHHBIX
MIPOLIECCOB C MTOMOIIBIO
rpaduKoB PyHKIHIA
[IpakTrueckas padorta NelO
Ornucanue
MIPOU3BOJICTBEHHBIX
IIPOLIECCOB C ITOMOIIBIO
rpadukoB GyHKIHI

Tema 2.8 VYerHblit onpoc

OO6parHbie

TPUTOHOMETPUUECKHU

e QyHKIMH

Tema 2.9 VYcrHbIl onpoc
[Ipocreiimue CobecenoBanne
TPUTOHOMETPUUECKHU

€ YpaBHEHUS

Tema 2.10 [IpaxTuueckas padora Nell
[Ipocreiimue [Ipocreiimue
TPUTOHOMETPUYECKH | TPUTOHOMETPUUYECKHE

€ HepaBeHCTBA HEpaBEHCTBA

Tema 2.11 VYeTHbIl onpoc

Cucremsl

TPUTOHOMETPHUECKU

X YpaBHEHHI

Tema 2.12 [IpakTruyeckas pabora Nel2
KontponbHas KontponbHas padota mo

paborta 1o pazneny
2 «OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuueck
ue GyHKImm»

pazneny 2 «OCHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue

GyHKIUN

Paznen 3. Crenenu u kopHu. CrenenHas QyHKIuUs

Tema 3.1

Crenenn. CBoiicTBa
CTENEHHU C
paIMOHATILHBIMA U
ENCTBUTEIbHBIMU
[MOKa3aTeIsIMA

YceTHBIT onpoc
CobecenoBanue

Tema 3.2
CreneHHeble
GyHKINH, UX
CBOIicTBa U rpadUKu

YcTHBIT onpoc

Tema 3.3

ITonsiTue KOpHA n-
OH CTEICHH U3
JIEUCTBUTEIILHOTO
yucia. CBolcTBa
KOpHS N-OM CTENEHU

VYcTHBII onpoc
CobecenoBanue

Tema 3.4
[TpeoGpa3zoBanue
MPPAOHATBHBIX

[IpakTrueckas pabota Nel3
[IpeobOpaszoBanue
VppaIOHATbHBIX

OK 01, 02,
03, 04
JIP 07, 08,
09
MP 01, 02,
03, 06, 07
ITP 02, 03,
04, 05, 14




BBIPAXKEHUM BBIPAKECHH I
[IpakTuyeckas pabora Nel4
[IpeobpaszoBanue
HUppaIMOHATIBHBIX
BBIPAYKECHU I
Tema 3.5 [Ipaktuueckas padora Nel5
Pemienue Pemenue nppanyoHanbHbIX
UPPaIMOHATILHBIX ypaBHEHUU U HEPABEHCTB
ypaBHEHUU U
HEPABEHCTB
Tema 3.6 [IpakTrueckas padorta Nel6
KontposnbHas Kontposnbnas pabota no

paboTa 1o pazzaeny
3
«CTeneHu u KOpHH.

pazaeny 3
«CTeneHu U KOpHHU.
CrenenHast GyHKITHS

Crenennas

byHKIHS

Pasnen 4. IlokazarenpHas QyHKIUS

Tema 4.1 VYcrHbIl onpoc OK 01, 02,

ITokazarenpHas CobecenoBanne 03,04

byHK1M, ee JIP 05, 07,

CBOMCTBA U Irpaduk 09

Tema 4.2 [MpakTtuueckas padora Nel7 | MP 01, 02,

Permenue Pemenue nokazarenpHbIX 06, 07, 09,

IIOKa3aTeJIbHBIX YPaBHEHUI U HEPABEHCTB 11

YpaBHEHUU U [paktuueckas padora Nel8 | IIP 01, 02,

HEpPaBEHCTB Pemenue nokazarenbHbIX 03
ypaBHEHM U HEPABEHCTB

Tema 4.3 [IpakTrueckas padora Nel9

Cucremsl CucTeMsbl oKa3aTeNbHBIX

[IOKa3aTeJIbHbIX YpaBHEHHU

ypaBHEHUNU

Tema 4.4 [TpakTrueckas padbota Ne20

KonrtponbHas KonTtponbHas pabora no

pabora o pazneny | pasgery 4

4 «[TokazarenpHast GyHKIUSI»

«ITokazarenbHas

GyHKIHS »

Paznen 5. Jlorapudmel. Jlorapudmuyeckas GyHKIus

Tema 5.1 [Ipaktrueckas padora Ne21 | OK 01, 02,

Jlorapudm ymcna. Jlorapudm uucna. 03, 04

CgoiicTBa CgoiictBa orapudmoB JIP 05, 07,

JorapugpmMoB CobecenoBanue 09

Tema 5.2 VYcrHbIil onpoc MP 01, 02,

Jlorapudpmuueckass | CobGecenoBanue 04, 06, 07

byHK1IHS, €e ITP 01, 02,

CBOICTBa 03

Tema 5.3 [IpakTuueckas pabora No22

Pemenue Pemenue

Jorapu(MHUUECKUX | JIOTapu(PMUIECKUX

YpaBHEHUU U YPaBHEHUU U HEPABEHCTB

HEPaBEHCTB Co0OecenoBanue




Tema 5.4 [Ipaktrueckas pabota Ne23
Cucremsl Cucremsl
jgorapu(pMUUECKUX | JIOrapu(PpMUUIECKHX
ypaBHEHU I ypaBHEHUU

Tema 5.5 [IpakTrueckas paborta Ne24

Jlorapugmsl B
HPUPOJIC U TEXHUKE

Jlorapugmsl B mpupoe u
TEXHHKE

[IpakTnueckas padora Ne25
Jlorapu¢msl B mpupoze u
TEXHUKE

Tema 5.6
KoHntposbHas
paborta 1o pasueny

[IpakTrueckas paborta Ne26
KonTponbnas padora no
paszneny 5 «Jlorapudmer.

5 «Jlorapugmsr. Jlorapudmuueckas

Jlorapudmuueckas | QyHKIMS»

byHKIUSY

Paznen 6. YpaBHeHUs 1 HEPaBEHCTBA

Tema 6.1 [IpakTuueckas pabora Ne27 | OK 01, 02,

PaBHOCHIIBHOCTD PaBHOCHIBHOCTD 03,04

YpaBHEHUU U YpaBHEHUH U HEPABEHCTB. JIP 05, 07,

HepaBeHCTB. O0mue | OOure MeTo bl pelieHus 08, 09

METOJbI PEIICHUS CobecenoBanne MP 01, 02,

Tema 6.2 IMpaktrueckas pabora Ne28 | 03, 06, 07,

I'padpuaeckuii I'paduueckuii Mmeron 08, 09

METOJ1 pelIeHUs peuieHusl ypaBHEHUH, ITP 01, 02,

YpaBHEHUH, HEPABEHCTB 03,05, 14

HEPABEHCTB

Tema 6.3 [IpakTruyeckas pabora Ne29

YpaBHeHUS U YpaBHEHHUsI 1 HEpABEHCTBA

HEPABEHCTBA C C MOZyJIEM

MOJlyJIEM

Tema 6.4 [IpakTuyeckas pabora Ne30

YpaBHeHUS U YpaBHEHHUsI 1 HEpABEHCTBA

HEPABEHCTBA C C mapameTpaMu

napaMeTpamu

Tema 6.5 [IpakTuyeckas padora Ne31 | OK 01, 02,

TekcroBrIe 3agaun TexcroBbIe 3amaun 03,04

npo¢eCCHOHATIBHOT | MPO(HECCHOHAIBEHOTO JIP 05, 07,

0 COJIepKaHUS coAepKaHus 08, 09
[Ipaktuyeckas pabora Ne32 | MP 01, 02,
TexcToBBIC 3a1aUN 03, 06, 07,
po¢eCCHOHATIBLHOTO 08, 09
COJZIEpKAHUS ITP 01, 02,
[IpakTuyeckas padora Ne33 | 03, 05, 14

TexcToBBIC 3a1aUN
npodeccrnoHalIbHOTO
coJiepKaHus

Tema 6.6
KoHnTponbHas
paborta 1o pazaeny
6 «YpaBHEeHUS U
HEPaBEHCTBA»

[IpakTuueckas pabora Ne34
KonTtponbHas pabora no
pazaeny 6 «YpaBHEHUS U
HEpaBEHCTBa»




Paznen 7. IlpousBonHas pyHKIMH, €€ MPUMEHECHHE

Tema 7.1 VYcrHbll onpoc

Yucnosas CobOecenoBanue
[I0CJIE0BATENBHOCT

b. Berunciienue

IIPEJIEIIOB

MOCIIE0BATEIHHOCT

e

Tema 7.2 [TpakTrueckas padota Ne35
[TonsTHE 0 [TonsiTue 0 mpou3BOIHOM
MIPOU3BOTHON byHKIIIN

byHKIIIN

Tema 7.3 [IpakTrueckas paborta Ne36
Dopmyisl 1 @opMyIisl U IpaBuia
npaBuja muddepeHIpoBaHUs
muddepentmpoBanu | CobecenoBanue

s

Tema 7.4 VYeTHbIl onpoc
[TpousBogHas CobecenoBanue

CIOXHOU (DYHKITUU

Tema 7.5

YceTHBI onpoc

ITonsaTHE O

HENPEPHIBHOCTU

byukuu. Meron

MHTEPBAJIOB

Tema 7.6 [IpakTryeckas pabora Ne37
dusnueckuil u ®usznyecKuil u
FE€OMETPUYECKUI TEOMETPUUYECKUN CMBICT
CMBICII MIPOU3BOIHOMN
IIPOU3BOJHOU

Tema 7.7 [IpakTuueckas pabora Ne3§8
YpaBHeHuUE YpaBHeHHE KacaTeIIbHOU K
KacaTeJIbHOM K rpaduky QyHKIUU
rpaduxy GyHKINN

Tema 7.8 [IpakTuueckas pa6ora Ne39
MOHOTOHHOCTB MOHOTOHHOCTb (PYHKIUH.
¢yskun. Touku Touku 3xcTpEeMyma
HKCTpEMyMa

Tema 7.9 [IpakTuyeckas padora Ne40
HccnenoBanue UccnenoBanmne pyHkumii u
byHKUINH 1 MOCTPOEHHE X IpauKOB
MIOCTPOCHUE UX

rpaduKoB

Tema 7.10 [IpakTuueckast paborta Ne41
Haubonbiiee u Haubosnbiee u
HauMeEHbIIee HauMeHbIIIee 3HAYCHUS
3HaYeHUs QYHKIUU | QYHKIUH

Tema 7.11 [IpakTuueckas paborta No42
Haxoxxnenue Haxoxnenue
ONTHUMAJIBHOTO ONTHMAJIBHOTO PE3yJIbTaTa
pe3yJibTata C C MIOMOILBIO POU3BOAHON
MTOMOIIBIO [TpakTrueckas pabota Ned3

OK 01, 02,
03, 04
JIP 05, 07,
08, 09
MP 02, 03,
04, 06, 07,
08, 09, 11
ITP 01, 04,
05,12, 14
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MIPOU3BOAHOMN

Haxoxnenue
ONTUMAJILHOTO pe3yabTaTa
C TIOMOIIBIO MPOU3BOTHOM
[IpakTuueckas padora Ne44
Haxoxnenue
ONTUMAJILHOTO pe3yabTaTa
C TIOMOIIBIO MPOU3BOTHOM

Tema 7.12
KonTponbhas
paborta 1o pazzaeny
7 «lIpousBoaHas
bynkuum, ee
PUMEHEHUE)»

[IpakTnueckas padora Ne45
KonTponbnas pabora no
pazaeny 7 «IIpousBoaHas
(GbyHKIIUY, €e TPUMEHEHUE

Paznen 8. IlepBooOpa3Has GyHKIIUY, €€ TPUMCHECHUC

Tema 8.1 [IpakTuueckas pabora Ne46 | OK 01, 02,
[TepBooOpaznas [lepBoobOpaznas pyHKLHS. 03, 04
¢dbyuknus. [IpaBuna | [IpaBuna HaxoxaeHUS JIP 07, 08,
HaXO0X/IEHUs IepBOOOPA3HBIX 09
epBOOOPa3HBIX MP 02, 03,
Tema 8.2 Ipaktrueckas padora Ne47 | 06,07, 11
ITnomans [Inomane KpUBOJIMHEWHON ITP 01, 03,
KPUBOJIMHEHHOMN Tpaneuuu. Popmyna 04, 06
tpanenun. Popmyna | Herorona-JleiiGnuma
Hprorona-
JleitOHuIa
Tema 8.3 [IpakTryeckas pabora Ne48
Heonpenenennsiii u | HeonpeneneHubii u
OIIPEEIICHHBIN OTIpeJIeJIEHHBIN HHTErpalibl
WHTETPaJIBI
Tema 8.4 [IpakTuyeckas pabora Ne49 | OK 01, 02,
OmnpeneneHHbIi OnpeneneHHbIil HHTErpaj B 03, 04
WHTETpaJ B KU3HU JKU3HU JIP 07, 08,
[IpakTuueckas pa6ora Ne50 09
Omnpenenennsiii uarerpan 8 | MP 02, 03,
JKH3HU 06,07, 11
ITP 01, 03,
04, 06
Tema 8.5 [Ipaktuyeckas pabora Ne51 | OK 01, 02,
KonTponbhas KonTponbnas pabora no 03, 04
pabota o pazneny | paszzeny 8 «IlepBoobpaznas | JIP 07, 08,
8 «IlepBooOpa3nass | GyHKIHMH, €€ TPUMEHEHUE) 09
byHkUMH, ee MP 02, 03,
MIPUMEHEHUE) 06,07, 11
ITP 01, 03,
04, 06
Paznien 9. MHO)ecTBa. DiieMeHThI TeopuH rpadoB
Tema 9.1 VYcTHbIl onpoc OK 01, 02,
MHoxecTBa. 03, 04
JlevicTBus HaL JIP 07, 08,
MHO>KECTBAMH. 09, 13, 14
Jnarpammbl Benna MP 01, 02,
Tema 9.2 VYcTHBIN onpoc 03, 07, 08,

11




I'padp1. OcHOBHBIE 09, 11
MMOHATHUS Y BUJIBI ITP 07, 08,
Tema 9.3 [IpakTrueckas padota No52 14
MHo»xecTBO U MHoxecTBO 1 rpadsl.
rpadsl. Pemenue Pemenue npuknagHbix
NPUKIAIHBIX 33/1a4 | 3a7a4

[IpakTrueckas pabota Ne53

MHokecTBO 1 rpadel.

Pemenne npukiaaHbIx

3a/1a4
Tema 9.4 [IpakTrueckas padorta Ne54
KontposnbHas Kontposnbnas pabota no
pabota o pazzneny | paszneny 9 «MHoxkecTBa.
9 «MHoxecTBa. DneMeHTHl Teopuu TpadoBy»
DneMEeHTBl TEOPUHI
rpadoBy
Paznen 10. DnemeHTHl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU
BEPOSATHOCTEMN
Tema 10.1 VYcerHblii onpoc OK 01, 02,
OcuoBuble oasatus | CobecegoBanue 03,04
KOMOWHATOPHUKHU JIP 07, 08,
Tema 10.2 YcTHBIN onpoc 09, 13, 14
CoOrITHE, CobecenoBanne MP 01, 02,
BEPOATHOCTh 03, 04, 06,
coObITus. CroxxeHue 07, 08, 09,
U YMHOKEHHE 11
BEPOSATHOCTEN ITP 01, 07,
Tema 10.3 I[IpakTuueckas pabora Ne55 08, 14
BeposiTHOCTE B BepositHOCTB B
npoecCHOHANBHBIX | MPOQEeCcCHOHATBHBIX
3aa4ax 3aauax

[IpakTuueckas pabora Ne56

BepositTHOCTB B

npodeccnoHambHbBIX

3a/1auax
Tema 10.4 VYcerHblii onpoc
JuckperHas
Cly4yanHas
BEITMYMHA, 3aKOH €€
pacnpeneneHus
Tema 10.5 [TpakTrueckas padota No57
3agaun 3agaun MaTeEMaTUYECKOH
MaTeMaTU4YeCKON CTaTUCTUKH
CTaTHCTUKH CobecenoBanue
Tema 10.6 [IpakTruyeckas pabora Ne58
Cocrasnenune Cocranenue TabauIl 1

TaOJIUI ¥ TUarpaMMm
Ha MIPaKTUKE

JMarpaMM Ha MPaKTHUKE
[IpakTuueckas pa6ora Ne59
Cocrasnenne TadmuI u
JTUarpamMM Ha IMPaKTHKE
[Ipaktuyeckas padora Ne60
Cocrasiieaue TalduI 1
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JarpamMm Ha IMpaKTHKe

Tema 10.7
KonTponbhas
paborta 1o pazzaeny
10 «OnemeHnTsI
KOMOMHATOPHKH,
CTaTUCTUKH U
TEOPUHU
BEPOATHOCTEI»

[IpakTuyeckas padora Ne61
KonTponbnas pabora no
pazneny 10 «2neMeHTbI
KOMOWHATOPHKH,
CTaTHCTUKH U TEOPUU
BEPOATHOCTEI»

Pasznen 11. [Ipsimele n

IJIOCKOCTH B IPOCTPAHCTBE

Tema 11.1 YcrHblii onpoc OK 01, 02,
OcHoBHble noHatus | CobecegoBanue 03,04
CTEPEOMETPHUH. JIP 05, 09
Pacnonoskenue MP 02, 03,
MPSMBIX U 04, 06, 07,
IUIOCKOCTEHN 08, 09
Tema 11.2 IMpaktuueckas pabora Ne62 | IIP 01, 09
[TapannensHOCTD [TapaniensHOCTh MPSMBIX,
IPSAMBIX, IPSIMOM U | IPAMOM U IIJIOCKOCTH,
IJIOCKOCTH, IJI0CKOCTEN
IIJIOCKOCTEN
Tema 11.3 VYeTHbIl onpoc
[lepnenaukymnsipuoc | CobecenoBanue
Tb MPSIMBIX, IPSMOM
Y TUIOCKOCTH,
IIJIOCKOCTEMN
Tema 11.4 [TpakTrueckas padbota Ne63
Teopema o Tpex Teopema o Tpex
NEePNEeHIUKYNIApax. | MEepHeHAUKYISIpax.
Pemenue 3amau Pemenue 3anau
Tema 11.5 [TpakTrueckas padbota Ne64
ITapannenbHsie, [TapamensHsle,
MEePIEHANKYIISIPHBIE | TIEPIICHIUKYIISIPHBIC U
Y CKPEUIMBAIOIIMECS | CKPEIIUBAIOLIUECS MTPSMBbIE
npsiMble [IpakTnueckas padora Ne65
[TapamensHsle,
MEepIEHIUKYISIPHBIE 1
CKpEUIMBAIOIINECS MPSIMbIE
Tema 11.6 [TpakTrueckas padbota Ne66
KontponbHas KonTpomnpHas pabota mo
pabota o pazaeny | pazaeny 11 «lIpsambie u
11 «IIpsimbie n IIJIOCKOCTH B
IJIOCKOCTH B MIPOCTPAHCTBE
MIPOCTPAHCTBEY
Paznen 12. MHOrorpaHHuKHY U Teja BpaIlEHUS
Tema 12.1 VYcrHbIil onpoc OK 01, 02,
MHororpaHHuK. CobecenoBanue 03, 04
Bepmmnsl, pebpa, JIP 05, 09
rpaHu MP 02, 04,
MHOTOTPaHHUKA 06, 07, 08,
Tema 12.2 VYcrHbIi onpoc 11
IIpusma, ee IP 10, 11,
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COCTAaBJISIOLIHE.
CeueHus npu3Msl.
Buabl mpusmMbl

12

Tema 12.3 VYcerHblii onpoc
[Tapannenenunen,
ky0. Ceuenue kyoa,
napajuiesenunea
Tema 12.4 VYcerHblii onpoc
[Tupamuna, ee
CEYeHue.
[IpaBuibHas u
yceu€HHast
nupamujia
Tema 12.5 [IpakTrueckas padbota Ne67
bokoBas u monHas BbokoBas u nonHas
MIOBEPXHOCTh MMOBEPXHOCThH MPU3MBI,
MPU3MBL, TUPAMUJBI | TUPAMUJIBI
Tema 12.6 VYeTHbIl onpoc
Cummerpus B Kyoe,
napajuieNienunese,
MIpU3Me, UpaMuIe
Tema 12.7 [IpakTuueckas pabora Ne68 | OK 01, 02,
[Tpumepsl [Ipumepsl cumMMeTpuii B 03, 04c
CHUMMETpPUH B npodeccuu JIP 05, 09
npodeccun [IpakTuueckas padora Ne69 | MP 02, 04,
IIpuMepsl cuMMeTpuUii B 06, 07, 08,
npodeccun 11
ITP 10, 11,
12
Tema 12.8 VYcerHblii onpoc OK 01, 02,
[TpaBunibHbIE 03, 04
MHOT'OTPAaHHUKHU U JIP 05, 09
MX CBOMCTBA MP 02, 04,
Tema 12.9 VYeTHbI# onpoc 06, 07, 08,
Humaap u ero 11
aneMeHTEL. CeueHue [P 10, 11,
HWIAHAPA 12
Tema 12.10 VYcerHbIi onpoc
Konyc u ero
aneMeHThl. CeueHue
KOHyca
Tema 12.11 VYcrHbIil onpoc

Y ceueHHBI KOHYC.
Ceuenne
YCEUEHHOr'0 KOHYyCa

Tema 12.12
lap u chepa, ux
CCUCHHSI

VYcTHBII onpoc

Tema 12.13

O0bBeM Tena.
OTHolLlIEHHE
00BEMOB ITIOJO0HBIX

[Ipaktuyeckas padora Ne70
O0BeM Tenta. OTHOLIIEHUE
00BEMOB IT0I00HBIX TEN

14




TCII

Tema 12.14
OO0bembl U oAU
IIOBEPXHOCTEH TeI

YcTHBIT onpoc

Tema 12.15 [IpakTrueckas padota Ne71
KomOunamun KombOunanuu
MHOTOTPAaHHUKOB U | MHOTOI'PaHHUKOB U Tell
TEJ BpallleHHUsI. BpaIICHUSI.
I'eomeTpuyeckue I'eomeTpuueckue
KOMOHWHAIIUY Ha KOMOMWHAIINH Ha TIPAKTHKE
MPaKTUKE [IpakTrueckas padota No72
KombOunammu
MHOTOTPaHHUKOB U T€J
BpalICHUSI.
I'eomeTrpuueckue
KOMOHWHAIINH Ha TTPAKTHKE
[IpakTuueckas pabora No73
KomOunHamnmm
MHOTOTPaHHUKOB U TeJ
BpalICHUSI.
I'eomeTrpuueckue
KOMOWHAIIMH Ha TPAKTHKE
Tema 12.16 [IpakTuueckas pabora Ne74
KontposnbHas Kontposnbnas padoTta mo

pabota o pasueny
12
«MHOTOTpaHHUKHU U
TeJa BpaIlCHUs»

pazneny 12
«MHOrorpaHHUKH U Tela
BpAaILCHUs»

Pa3nen 13. KoopauHats! 1 BEKTOPBI

Tema 13.1 IIpakTryeckas pabora
JexapToBbl Ne75. JlekapToBbI
KOOpJMHATHI B KOOpJMHATHI B
MIPOCTPAHCTBE. MIPOCTPAHCTBE.
IIpocreiimue IIpocreiimue 3agaun B
3a/1a4i B KOOpJIUHaTax

KOOpAMHATAX

Tema 13.2 [TpakTrueckas padbota Ne76
BexkTops! B BexTops! B IpOCTpaHCTBE.

IIPOCTPAHCTBE. YTOI
MEXy BEKTOpaMH.

Yron Mexay BEKTOpaMmH.
CkansipHO€ ITpOU3BEIEHUE

CxkanspHoe BEKTOpPOB

IIPOU3BEICHUE CobecenoBanue

BEKTOPOB

Tema 13.3 [IpakTuyeckas pabora Ne77
IIpakTnko- [IpakTuxo-
OpUEHTUPOBAHHBIE OpPUEHTUPOBAHHBIE 33/1a4H
33J1auM Ha Ha KOOPJIMHATHOM
KOOpJAMHATHON IIJIOCKOCTH

MJIOCKOCTH

Tema 13.4 [TpakTuueckas pabora No78
KonTponbHas KontponbHas padota mo

pabota 1o pazueny

pazneny 13 «Koopaunatsl u

OK 01, 02,
03, 04
JIP 05, 09
MP 02, 04,
06, 07, 08,
11
TP 11, 12,
13, 14
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13 «KoopauHatsl U | BEKTOPBI»
BEKTOPBI»

2. OueHoYHbIE CPeACTBA TEKYIEro KOHTPOJIsl yCIIeBAeMOCTH U KPUTEPHUH OLEHKHU

®DoH TeCTOBLIX 3aaHUi
o gucuuminae «MareMaTukay

Coaepixanue Bonpoca

IIpaBujbHbII
OTBeT

Komnerenuu
a1

Jnuna mapupyra 36 km. Typuctsl npouu nemkom 25%
MyTH, a OCTABUIYIOCS YacTh MYTH IUIBUINA HA MJIOTAX.
CKOJBbKO KMJIIOMETPOB TYPUCTHI IPOIUIBUIH Ha TUIOTax?

a) 11

6)9

B) 27

r)21

B

OK 01

B paBHOOEIpEHHOM TPEYTOJIBHHUKE YTOJl P OCHOBAHUH
paBeH 60 rpagycaM. OTOT TPEYrOJbHHUK:

a) [IPABUJIbHBIN

0) MPSIMOYTOJIbHBIN

B) HE CYUIECTBYET

r) MIPOU3BOJIBHBIN

I[IK 1.2

Bcraspre nponynieHHoe cioBo: «IIpu nenenun creneHei ¢
OJIMHAKOBBIMHU OCHOBAHMSMU, OCHOBAHHUE OCTAETCS
MIPEXKHUM, a MI0Ka3aTeIn ».

BBIYUTAKOTCS

OK 01

VYcTaHoBUTE COOTBETCTBUE MEKIY (DOPMYIION U Ha3BaHUEM
¢byHKUIMN:
1. O6patHast TpUroHOMeTpUIecKas
2. CreneHHas
3. IlokazarenbHast
4. TpuroHoMeTrpuueckas
a)y =a”
0)y =sinx
B)y = x°
T) Yy = arccos x

1-r
2-B
3-a
4-0

OK 01

BerurcnuTe 3HaueHNEe BRIpaXeHUS 10g 6715
a)—5

0)5

B) -4

r) 4

OK 02

Haiinure kopan ypaBHeHus (x — 5)vV2x — 3 =0
a) 6

0) 8

B) 5

r) 1,5

OK 02
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7. [TocraBbTe B cooTBETCTBUE (DYHKIUU €€ TPOU3BOIHYIO: 1-B OK 03
2-a
a.y=4x3 1.3cos(3x +2) 3-6
0.y =6x—11 2.12x? 4-r
B.y = sin(3x + 2) 3.6
r.y=2x>—5x+3 4.10x* -5
8. Ecmu x, — xpuTtHyeckas TO4YKa U IIPU NEPEX0ie Yyepes3 Hee MaKCUMYyM OK 03
CJIEBA HAIIPABO IIE€pBasi IPOU3BOAHAS MEHSET 3HAK C «+» Ha
«» TO B IaHHOM TOYKE
9. OnuimuTe alropuT™M COCTaBIICHUS YPABHEHUS KacaTeJIbHOU 3 OK 03
K rpa¢uky pyukiun y = f(x). B oTBeTe yKakuTe BEPHYIO 4
OCJIEN0BATEILHOCTD IEUCTBUI. 1
1) Haiitu f'(x) u f'(a). 2
2) Ioacrauth Haiigennsie uucna a, f(a) u f'(a) B obuee
ypaBHeHue KacatensHoil y = f(a) + '@ - (x — a).
3) O603HauNTL OYKBOH @ a0CIMCCY TOYKU KacaHUsI.
4) Haiitu f ().
10. | BeiGepure nepBoobdpasnyto ans pyHkuuu f(x) =4x — 1. 0 OK 01
a) F(x) = 16x*+C
6) F(x)=2x>-x+C
B) F(x)=2x*+C
r) F(x)=16x>-x+C
11. Omnepanys HaX0XACHUS IEPBOOOPA3HON HA3bIBACTCS WHTETPUPOBaH OK 01
ue
12. Y cTaHOBUTE COOTBETCTBUE MEXKTY HEOINPEIETIEHHBIM 1-0 OK 01
HMHTETPAJIOM U €T0 3HAUCHUEM: 2-r
a. [ x"dx 1. —cosx + C 3-B
6. [ sinxdx 2.e°+C 4-a
B [ 3. Inx| + C
r. [ e¥dx 4521 C
13. | Yro He paccMaTpuBaeTcsi B paMKaX KOMOMHATOPUKH? 0 OK 04
a) MepecTaHOBKHU
0) MHTErpabl
B) pa3MellleHus
') COYCTaHUS
14. [IpsimMble, mMeronue OJTHY OOITYIO TOUKY, Ha3bIBAFOTCS MepECeKaOIIN OK 01
MUCS
15. Kakoii cumMmMeTpun He CyIIeCTBYET? a K 1.2

a) TPONCTBEHHOU
0) [EHTPaTbHOU
B) 0OCeBOU

r) 3epKaJIbHON

Kpurepun oueHuBanus:

«5» 90% - 100% mnpaBUIBHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% npaBUIBHBIX OTBETOB;
«2» menee 50% npaBUIBHBIX OTBETOB.
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3. OueHouyHbIE CPeCTBA JJIA MIPOMEKYTOUYHOM aTTeCTAllUU U KPUTEPUH OLlEHKH

BOHPOCLI K 3K3aMEHy
110 JUCHUIIIIMHEC «MaremaTHuka

1) Paaumannas mepa yria.

2)  CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC YIJIa.

3)  OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIAECTBA.

4)  ®opmyIbl IPUBEACHUS.

5)  IIpocreiimye TPUrOHOMETPUUECKUE YPABHEHUS.

6)  Ompenenenue u cnocoObl 3aJaHUS (YHKIIHH.

7)  CsoiicTBa pyHKIMH.

8)  AnropuT™m ucciaeaoBaHUS (YHKIIUH.

9) Crenennas ¢pyHkIus, e€ cBoiicTBa U rpaduxk.

10) IlokasarenbHas GpyHKIHs, €€ CBOMCTBA U IpaduK.

11) Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpaduk.

12) ®yHkius y = sinX, ee CBOMCTBA U rpaduK.

13) ®yskuus y = cos X, ee CBOWCTBa U Irpaduk.

14) ®ysknum y =tg X 1y = ctgX, UX CBONCTBA U TpaUKH.

15) OO6partHbie TpUrOHOMETpHUUYECKUE (HYHKITUH.

16) KopeHb n-oii cTeNeHH, CBOMCTBA PaIUKaIIOB.

17) Peuenue uppalMoHaJIbHBIX YPAaBHECHHH.

18) CreneHb ¢ pallMOHAIBHBIM U AEHUCTBUTEIBHBIM [TOKA3aTEISIMU.
19) Pemenue nokasareabHbIX YPaBHEHUIN U HEPABEHCTB.

20) Jlorapudwm. IIpaBuna nerictBuii ¢ morapudmamu.

21) Pemenue norapu@mMuueckux ypaBHEHUI U HEPABEHCTB.

22) TlocnemoBaTenbHOCTh. CIIOCOOBI 3aaHUSI M CBOMCTBA YHCIIOBBIX IMOCIEA0BATEIILHOCTEH.
23) beckoHeuyHO yObIBarolIasi reOMeTpUYecKas Mociae10BaTeIbHOCTb.
24) Ilpenen nmocnenoBaTeNbHOCTH.

25) IlpousBonHas GyHKIUH.

26) IlpaBuna quddepeHurpoBaHUs.

27) BbluncneHue Npou3BOAHOMN CII0KHON (YHKIIUH.

28) ®uznueckuit (MEXaHUYECKHI{) CMBICI MPOU3BOIHOMN

29) T'eoMeTpUYeCcKHU CMBICI TPOU3BOIHOM.

30) VYpaBHeHue kacatenbHOH K rpaduKy QyHKIUH.

31) HenpepslBHOCTH (GYHKIIMU M METOJ] MHTEPBAJIOB.

32) Cas3b NPOU3BOIHON C BO3pacTaHUEM U YObIBaHHEM (DYHKIIMH.
33) Kpurtnueckue ToukH QyHKIIMH, MAKCUMYMbl 1 MUHUMYMBI.

34) Haxoxnenue HauOOIBIIETO U HAUMEHBIIIETO 3HAYCHUS (PYHKIUH.
35) IlepBooOpa3Hast pyHKIIUH.

36) IlpaBuiia HaXOXAECHUS MEPBOOOPA3HBIX.

37) MWurerpan. Teopema HeroTona-JIeiiOHuma.

38) Ilnomanb KpUBOJIMHENHON TpameLMH.

39) OcHoBHbIE TOHATHS KOMOMHATOPHUKU: TIEPECTAHOBKH, COUETAHUS U Pa3MEILIEHUSI.
40) CoOsiTHE, BEPOATHOCTH COOBITHSL.

41) OmnpeneneHue BepOSTHOCTHU: KJIACCHUECKOE, CTATUCTHUECKOE U T€OMETPHUECKOE.
42) OCHOBHBIE CTaTHCTHYECKHE TOKA3aTeNn: CpeaHee apudMeTnueckoe, pazMax, MeIuaHa U
MoJa.



43) OcCHOBHBIC TIOHATHS CTEPEOMETPHH.

44) BsauMHOE pacroI0KEeHUE MPSMBIX U IITIOCKOCTEN B IPOCTPAHCTBE.
45) VYrubel MexIy NPAMBIMUA. YTOJI MEXAY NPSIMOH U IJIOCKOCTBIO.
46) IlapannenbHble NPSMBIE B IPOCTPAHCTBE.

47) IlapannenbHOCTh NPSAMOM U IJIOCKOCTH.

48) IlpusHak napamienbHOCTH MI0CKOCTe. CBONCTBA MapauieIbHbIX MIJIOCKOCTEH.
49) IlepneHauKYISpHBIE IPSMBIE B IPOCTPAHCTBE.

50) IlepneHaUKyISIPHOCTH NPSIMOM U IJIOCKOCTH.

51) IIpusHak neprneHIuKyIIpHOCTU IIOCKOCTEM.

52) JIByrpaHHbIH yroi.

53) Teopema o Tpex MepreHIUKyIsIpax.

54) Tlonste MHOrOTpaHHMKa. BUABI M 3JIeMEHTHI MHOTOTPAaHHUKOB.
55) BsaumHoe pacroyiokeHHe IIOCKOCTH U MHOTOIpaHHHKA.

56) TIlonsTHe Ten BpalleHUsI U UX BUJIBL.

57) Tlpusma u ee 3JeMEeHTHI.

58) Ilapamnenenurnen U €ro CBOKWCTBA.

59) TIlupamuma u ee FIEeMEHTHI.

60) IlwmHAp U €To AJIEMEHTHI.

61) Konyc u ero sneMeHTHlI.

62) Ilap u cdepa. YpaBuenue cepsbl.

63) IIpsmoyronbHas cuctema koopauHat. KoopanHaTel BEKTOpa.
64) JlelicTBHS HaJ BEKTOPAMH.

65) CkansapHoe Ipou3BEACHHUE IBYX BEKTOPOB.

66) CuMMeTpus: IEHTpajIbHas, OCeBas M 3epKaJbHAS.

Kpurepun onenuBanus

Ounenka «5» (OTJMYHO) - BBICTABISAETCS 00yUYaIOLIUMCS, KOTOPBIE:

1) ycBomnu Becb 00beM MaTepraia B COOTBETCTBUU € IPOrpaMMoi 00ydeHus;

2) yMEIOT BBIJENATH INIABHOE B YCBOGHHOM MaTepuale, JieyiaTb 0000IEHUS U BHIBOJIBI;

3) OCMBICIIEHHO NPUMEHSIOT MOJyYeHHbIE 3HAHUs MPH MPUBEJCHUN IPUMEPOB, UCIIOIb30BAHUN
HarJsHBIX MaTEPHAIIOB U IJIAKaTOB;

4) He oNyCKaroT OIMOOK MPU BOCIIPOU3BEICHUN 3HAHU;

5) 6e3 3aTpyaHEHMH JAlOT OTBETHl Ha BHJIOM3MEHEHHBIE BOIPOCHI, HA KOTOpPbIE HET MPSMBIX
OTBETOB B yueOHOI1 TuTeparype.

Ouenka «4» (X0po110) - BBICTABISAETCS 00yUYarOUINMCsl, KOTOpBIE:

1) ycBOMIM OCHOBHOM 00BbeMa MaTepHalia B COOTBETCTBHH C ITPOrpaMMOil 00yUeHHUS;

2) yMEIOT OTBEYATh Ha MIOCTABJICHHBIE BOIPOCHI;

3) npuUMEHSIOT MOJy4YeHHbIE 3HAHUS MPU MPUBEICHUHM MPUMEPOB, WCIOJIBb30BAHUN HArJISAHBIX
MaTepUajoB U IJIAKaTOB;

4) nomyckaroT He3HAuuTeNbHbIE OIIMOKM TpPU BOCIPOU3BEICHHM 3HAHWUU, KOTOpPBIE JIETKO
YCTPAHSIOT C IOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) MCTIBITBIBAIOT HEKOTOPBIE 3aTPYAHEHNS TOJIBKO IIPH OTBETAX HA BUJOU3MEHEHHBIE BOIIPOCHL, HA
KOTOpBIE HET MPSAMBIX OTBETOB B yUeOHOMU JHUTEpaType.

Ouenka «3» (y10BJ1eTBOPHUTEIbHO) - BHICTABIISIETCS 00YUYaAIOLIUMCS, KOTOPBIE:
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1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTpaMMOM OOyYEHHs, HO
WCTIBITHIBAIOT 3aTPYAHCHUS TIPU €r0 CAMOCTOSATEIIHHOM BOCIIPOM3BEACHUH U TPEOYIOT HABOISIIINX
Y YTOYHSIOIINX BOIIPOCOB;

2) 0TBEYaIOT B OCHOBHOM Ha BOIPOCHI BOCIIPOU3BOISIIETO XapaKTepa;

3) IPUMEHSIOT MOJTy4EHHBIC 3HAHUS TOCPEACTBEHHO ITPH IPUBEICHUN TPUMEPOB, HCIIOTH30BAHUH
HaTJISIHBIX MaTepPHAJIOB U IJIAKaTOB;

4) nomyckaroT OMKUOKH IIPU BOCIIPOU3BEACHUN 3HAHUN, KOTOPBIE YCTPAHSIIOT TOJIBKO C TOMOIIBIO
JOTIOTHUTEJIHHBIX BOIIPOCOB;

5) UCHBITBHIBAIOT OINpEAETICHHbIC 3aTPYIHEHHUS MPU OTBETaX Ha BUJOU3MEHEHHbBIE BOIPOCHI, HA
KOTOPBIC HET MPSMBIX OTBETOB B YU€OHOU JIHTEpATypE.

Ouenka «2» (Hey/10BJIETBOPUTEIBHO) - BRICTABIISICTCS 00YyJalOIUMCS, KOTOPbIE:

1) UMEIOT OTHEeNbHBIC MPEACTABICHUS 10 OCHOBHOMY O0BEMY MaTepuaia B COOTBETCTBHH C
pPOrpaMMOi OOy4YCHHS, a CaMOCTOSITEIIbHOE BOCIIPOW3BEICHHUE 3HAHHWKA TPeOyeT HaBOISIINX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHHUS IaXKe MPU OTBETAX Ha BOMPOCHI BOCIPOU3BOISAIIETO XapaKTepa;

3) HE MOTYT HPUMEHATH MOJyYEHHBIE 3HAHUSA IPU NPUBEICHUU MPUMEPOB, HCIOIH30BAHUU
HaTJISIHBIX MaTepPHAIOB U IJIAKaTOB;

4) He UMEIOT HAaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOM JIEKCHUKH.

Tembl HHIAUBUAYAJIBbHBIX IIPOCKTOB
o JUCHUIIINHE «MaTeMaThKay

JKuszHb n HayuHble OTKpbITUA PpaHcya Buera
[TpousBoHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA M CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayuHbIE OTKPBITUS

MaremaTuka: UICTOpPHSI BOSHUKHOBEHMS U Pa3BUTHUS
3agauu Ha ApoOU M UCTOPHSI UX BOZHUKHOBEHHUS

Matematuka u € posib B apXUTEKType

X NN R WD =

I'paduxy QyHKIMHA 1 UX TPUMEHEHUE

9. Tlporpeccun u UX IPAKTUYECKOE IPUMEHEHHE

10. B mupe BeposTHOCTE

11. l'eomeTpryeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yncna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE U €10 MPUKIATHOE 3HAYECHHE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ IPUMEHEHHUE

15. TleprooGpasnas, UHTErpa U €ro IPUMEHEHNE

16. TekcroBble 3a1auu ¥ MX pEIEHUE

17. Metoanl MaTeMaTU4eCKON CTATHCTUKH

18. TupaMuabl: reOMETPHYECKOE TENO U APXUTEKTYPHOE BETUKOJIETHE
19. JlorapudMmsl: CyIHOCTb U UX CBOWCTBA

20. B Mupe KBagpaTHBIX YpaBHEHUMH
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21. TpeyronbHUKH, UX CYIHOCTb ¥ 3HAYEHUE

22. TeoMeTpus: U3 NIyOMHBI BEKOB JI0 HALIKX JTHEH

23. TlokasarebHbIE YPABHEHUS U HEPABEHCTBA: CYIIHOCTD ¥ CIIOCOOBI PELIEHHUS
24. TpuroHoMeTpHsi U MUP BOKDPYT HAC

25. CuMMeTpHs - OCHOBOIIOJIATAIOIIMH IPUHIIUIT YCTPOMCTBA MUpa
26. Maremaruku JlpeBHeii I'peliu u UX OTKPBITHUS

277. MHOTOYTOJILHUKH UX CBOMCTBA

28. BeKTOpHI Ha IIOCKOCTH M B IIPOCTPAHCTBE

29. VppainuoHaibHble YpaBHEHHS U CIIOCOOBI UX PELIECHUS

30. Tena BpaieHus, uX BUIbI M CBOWCTBA

31. B mupe xoMGHHATOPHKH

32. ®yukiuu: cnocobbl 3a/1aHKs U CBOMCTBA

33. CucreMbl KOOPIMHAT U UX IPUMEHEHHE

34. KopHu, crenenu u 1orapupmul

35. TpuroHoMeTprYECKUE YPABHEHHS U HEPABEHCTBA U UX PEILEHHE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepun oneHuBaHmsi:

Ouenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKUUA XapakTep, COJIEPKHUT TPaMOTHO H3JIOKEHHYIO
TEOPETHUECKYIO 0a3y, XapaKTepu3yeTcs JOTHIHBIM, TTOCIIEIOBATEIFHBIM U3JI0KEHUEM MaTepHaia
C COOTBETCTBYIOIIMMU BBIBOJAMHU 1 0OOCHOBAaHHBIMU MIPEIOKEHHUSIMHU;

— mpu 3ammTe padboThl OOYyYarOUIUICS IMOKAa3bIBAET TOCTATOYHO TIYOOKHE 3HAHMS
BOIIPOCOB TEMBI, CBOOOJHO OMNEPUPYET JTAHHBIMHU HCCIIEIOBAaHUSIMH, BHOCUT OOOCHOBAaHHBIC
MPEJIOKEHUS, BO BpPEeMs BBICTYIUICHUS HCMOJIb3YyeT HArNAIHBIE MOCOOMS (TaONHUIIBI, CXEMBI,
rpaduku, MEKTPOHHBIE TIPE3eHTALUU U T.J.) WU pPa3fdaTOYHbIA MaTepual, JIETKO OTBeuaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT IPAaKTHUYECKUN XapaKTep, COAEPKUT TPaAaMOTHO H3JIOKEHHYIO TEOPETHUUECKYIO
0a3y, XapakTepHu3yeTcs MOCIEI0BaTEIbHBIM H3JI0KEHHEM MaTepuaiga C COOTBETCTBYIOIIUMU
BBIBOJIaMH, OJTHAKO C HE BMOJHE 00OCHOBAHHBIMHU MPEITIOKEHUSIMU;

—  TIpH 3an1uTe 00yJaronuiics TOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBI, OTIEPUPYET JaHHBIMHI
WCCJICTOBAHMsI, BHOCUT MPEATIOKEHUS, BO BPEMS BBICTYIIJICHHUS UCIIONB3YET HATISAHBIC TOCOOUS
(Tabnu1bl, cXeMbl, TpaduKH, STEKTPOHHBIC IPE3CHTALIUY U T.J.) WU pa3IaTOYHbIA MaTepua, 6e3
0COOBIX 3aTPY/IHEHUN OTBEUYAET HA MTOCTABIEHHBIC BOMPOCHI.

Oyenka «YooenemeopumenvHoy:

— HOCHUT TpPAaKTHUECKUU XapaKTep, COJEPKUT TeOopeTHUecKyro 0a3zy, Oaszupyercs Ha
MPAKTUYECKOM MaTepuaje, HO OTIMYAeTCs IMOBEPXHOCTHBHIM aHAIM30M U HEAOCTaTOYHO
KPUTHYECKHM pa30opoM, B HeW MPOCMATPUBAETCS HEMOCIEAOBATEIbHOCTh HU3IIOKEHUS
MaTtepuaa, MpeACcTaBIeHbl HEOOOCHOBAHHBIC MTPEIIIOKCHUS;

—  UMEIOTCS 3aMEUaHMsI 110 COJEPIKAHUIO PAOOTHI M 0(hOPMIICHHIO;

— IIpH 3aUIUTe O0y4aronuiicsi MposBIsSeT HEYBEPEHHOCTh, MTOKA3hIBAET ClIaboe 3HaHHE
BOIIPOCOB TE€MBI, HE JIa€T MOJIHOT0, aPI'YMEHTUPOBAHHOTO OTBETA Ha 3aJJaHHBIE BOIPOCHI.
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Oyenka «Heyoosnemeopumenvroy:
— HWHIUBUAYaIbHBIN MPOEKT HE 3aBEPILEH;
— K 3amure oOy4aroluiics He JOIyCKaeTCs
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