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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma  oOmeobpaszoBarenbHoro  yuyebnoro mnpenvera  OVYIL.04
MartemaTuka npeHa3HaueHa JJ1s U3ydeHus: 00s3aTeNbHOM npeaAMeTHOI obactu «MaTtemaThka
u wuHpopmarukay B UIIOY «MarHuTOropckuii KOJIJIEIK COBPEMEHHOTO 0Opa3OBaHHM,
peanu3yronero o0pa3oBaTENbHYIO MPOrpaMMy CpEeIHEro oomero oOpa3oBaHUs B Ipeaenax
OCBOCHHMS OCHOBHOH mpodeccnoHanbHOi  oOpasoBarenbHOi  mporpammbl  CIIO  mo
cneruanbHocTH 38.02.04 Kommepuus (o orpaciasiM)Ha 6a3e OCHOBHOTO 001IIero oopazoBaHus
IPY TOJATOTOBKE CIEHUAINCTOB CPETHETO 3BEHA.

PaGouas nporpamma y4yeOHOro npeamera pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMU:

- ®I'OC cpennero obmero oopazoBanus (IIpuka3 MunucrepcTBa 00pa3oBaHus U HAyKH
P® or 17.02. 2012 Ne 413, ¢ u3MEHEHUSAMH W JOMOJHEHUsIMH OT: 29 nexabps 2014 r., 31
nexabps 2015 r., 29 utons 2017 r., 24 cenrsaops, 11 nexadps 2020 r.)

C yuerom:

- [IpumepHo#t OCHOBHOW 00pa30BaTENbHON MPOrPaMMBbl CPEIHETO OOIIero oO0pa3oBaHus,
0100peHHOI pemeHueM (eneparbHOTO Y4eOHO-METOAMYECKOTO OOBCIMHEHUS IO Oo0IeMy
obpa3zoBanuto (mpotokos ot 28 utons 2016 r., Ne 2/16-3);

- Ilpumepnoii pabouell mporpaMMbl BOCIUTAHUS MOJATOTOBKU CIIEIUAIHUCTOB CPETHETO
3BeHa 1o creruaibHocTy 38.02.04 Kommepuus (o oTpaciasim).

- PexomeHpauuii 1Mo OpraHu3alUy MOJYyYEHHUS CpelHero oomero ooOpa3oBaHUS B
mpeenax OCBOCHUS 00pa30BaTeIbHBIX MPOrpaMM CpeIHEro npoQeccuoHaIbHOr0 00pa3oBaHus
Ha 0a3e OCHOBHOro o0mero oOpa3oBaHus C ydeToM TpeboBaHUN  (pemepanbHbIX
TOCYJapCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHAAPTOB W  MOJIy4aeMoll  mpodeccuu  Win
CIIELUATILHOCTH  CpelHero mnpodeccuoHanbHOro oOpa3zoBanus (mucbmo  [lemapramenta
rOCYJapCTBEHHON MOJUTUKU B cdepe moaroroBku padounx kaapo u IO MwunoOpuayku
Poccun ot 17.03.2015 Ne 06-259;

- Ilucema ®I'AY denepanbHOro MHCTUTYTA Pa3BUTHUA oOpa3zoBaHus OT 25 mas 2017
roga, mporokon Ne3 «OO0 yTOuHEHUH PEKOMEHJAIMK MO0 OpraHU3alliu TMOJYYEeHUS CPETHETO
o01m1ero oOpa3oBaHusl C y4eTOM TpeOOBaHHM (eiepaIbHBIX TOCYAaPCTBEHHBIX 00pa30BaTeNbHbIX
CTaHJapTOB M TONy4aeMoW MpOoeccCHH WIN CIEHUaTbHOCTH CpeIHero mnpodeccruoHalIbHOTO
00pazoBaHUN.

B UIIOY «MKCO» yueOHbli mpeamer OVYIL.04 MaremaTnka wu3yyaercss B
obmeobpazoBarenbHoM I1ukie ydeOHoro miana OOIT CIIO na 6a3e OCHOBHOTO OOIIETO
00pa30oBaHUs C MOIYYCHUEM CPETHEro O0IIeT0 00pa3oBaHus.

VYueOnsbiit npenmer OYI1.04 MaTtemaTuka sBisieTcs 00s3aTeIbHBIM OOIIUM MPEIMETOM M3
npenMeTHoi obnactu «Matemaruka u uHpopmatukay OI'OC cpenHero obmiero oopazoBaHus
st crienuanbHocTH CIIO cornumanbHO-25KOHOMUYECKOTO MPOdUIIs.



1. INIAHUPYEMBIE PE3YJIBTATHI OCBOEHHUSI YYEBHOT'O TIPEJMETA
(KYPCA)

OcBoenne conepxkanus ydebnoro mpeamera OVYIL.04 Maremaruka obecrieunBaet
JOCTIDKEHUE CTYJCHTaMU JINYHOCTHBIX, METAlIPEAMETHBIX U IPEIMETHBIX PE3yIbTaTOB.
1.1. Jluunocmuwie pezynomamut oceoenus npeomema OYIL.04 MaremaTtuka 6
coomeemcmeuu ¢ mpeovosanuamu ®IoC CO0O:

JIP 1) poccuiickylo TpaXTaHCKYI0 HIACHTHUYHOCTb, MATPUOTHU3M, YBAKEHHE K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH nepen PoauHoil, ropmoctu 3a cBOM Kpail, CBOIO
Poauny, mpomnuioe M HacToflllee MHOTOHAIMOHANBHOIO Hapoja Poccum, yBaxeHue
rOCyJapCTBEHHBIX CUMBOJIOB (rep0, (hiar, rumMH);
JIP 5) chopMHpOBaHHOCTH OCHOB CaMOPA3BUTHUS M CAMOBOCHHUTAHHUS B COOTBETCTBHH C
00I11eYeTTOBEYECKUMH [IEHHOCTSMU M UACaTaMU TPaKAAHCKOTO OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIHLHOCTH;
JIP 7) HaBbIKM COTpYIHHYECTBA CO CBEPCTHHKAMH, JIETbMH MJIAJIICTO BO3pacTa,
B3pOCIIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJE3HOM, yueOHO-HCCIIeI0BaTeNbCKOMH,
MPOEKTHOM U IPYTUX BUAAX ACSTEIBbHOCTH;
JIP 9) ToTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA
NPOTSDKEHUH BCEH JKM3HM; CO3HATENIFHOE OTHOIICHUE K HETPEPHIBHOMY O0Opa30BaHMIO KaK
YCIIOBHIO YCIICITHOM MTPodhecCHOHAIBHOMN 1 00IIECTBEHHON NeSTEIIEHOCTH,
JIP 10) screTHueckoe OTHOIICHHE K MHpPY, BKJIIOYAs OSCTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;
JIP 13) oco3nanHbIii BbIOOp Oymyiield mnpodeccHd W BO3MOXHOCTEH peann3aiiu
COOCTBEHHBIX JKU3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(ECCHOHATBLHON EATEIbHOCTH KaK
BO3MOXKHOCTH YYacTUs B pEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
oOLIeHallMOHATBHBIX TPOOIIEM;

1.2. Jluunocmuote pezynrvmamut oceoenus npeomema OVYI.04 MartemaTtuka ¢
coomeemcmeuu ¢ npozpammou eocnumanusn cnenuanbHoctTd 38.02.04 Kommepuwus (mo
0TpaC/IsiM).

Crynenr, ocBouBmmid yueOHbIN npeamer OYIL.04 MatemaTnka B COOTBETCTBUU C
nporpaMMoii Bocriutanus crnennanbHocTy 38.02.04 Kommepuusi (1o orpac/isiM) T0JKeH ObITh:

JIPB 10) 3aboTsmuiics 0 3alldTe OKPYXKAIOIIEH cpeapl, COOCTBEHHOW M UYXOif
0€30MacHOCTH, B TOM YHcIie TUGPOBOI

JIPB 13) JleMOHCTpUpYIOIIHH TOTOBHOCTh M CIIOCOOHOCTh BECTH IHAJIOr C IPYTHMH
JIOJIBMH, TOCTUTATh B HEM B3aMMOTIOHMMAaHUs, HAXOAUTH OOIIUE 1eJIM U COTPYAHUYATD ISl UX
JIOCTHUXKEHUS B PO ECCHOHATBHON AESITETbHOCTH

JIPB 14) IlposBistonuii CO3HATEIILHOE OTHOIIEHHUE K HENPEPHIBHOMY O00pa30BaHHIO
KaK YCJIOBHIO YCIIEIIHOM NMpodecCHOHaIbHON U O0IECTBEHHON JAeITEeIbHOCTH

JIPB 15) [lposBastomuii TrpaXJIaHCKOE OTHOUICHHE K  NpodecCHOHATBHOMN
NESATEIbHOCTH KaK K BO3MOXKHOCTH JIMYHOTO YyYacTHss B PEHICHHH OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHATBHBIX POOIEM



1.3. Memanpeomemnuie pezynomamul oceoenusn npeomema OYI1.04 Marematuka

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS yU4eOHOTO MPEeIMeTa JOIDKHBI OTPAXKaTh:

MP 1) ymeHHe CaMOCTOSTENBHO OHPENeISTh IENU JACSITEIbHOCTH M COCTaBIISTH IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO — OCYILECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESATEIIBHOCTD; MCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKCHMS ITIOCTABJICHHBIX LENen
U peajln3alluy MJaHOB JEATeIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETNU B PA3JIMUHBIX CUTYAIUX;

MP 2) ymeHue MpoIyKTHBHO OOLIATHCS M B3aUMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBaTh MO3MLIMU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, 3S((EKTUBHO
pa3pemaTh KOHQIHUKTHI;

MP 3) BiajeHue HaBbIKAMHU NO3HABATEIBbHOW, y4EOHO-HCCIICIOBATEIBCKOW U MTPOCKTHOM
NEeSITeIbHOCTH, HAaBBIKAMU  pas3pelieHus mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO PA3JIMYHBIX
METOJI0B IT03HAHNUS;

MP 4) roTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSTEIbHON HH()OPMAIIMOHHO-TTI03HABATEIBHOI
NeSITeIbHOCTH, BIIaJICHUE HABBIKAMM IIOJIY4EHHUS HeoO0XoauMod uH(popMaluu U3 cIoBapen
pa3HBIX THIIOB, yMEHUE OPHUEHTUPOBATHCS B PA3JIIMYHBIX UCTOYHHKAX WH(POPMALNU, KPUTHYECKH
OLICHUBATh U UHTEPIIPETUPOBATh UH(OPMALIHIO, [TOJIYHaEMYIO U3 PA3IMUHBIX UCTOYHHUKOB;

MP 5) ymMmeHue WHCIOIB30BaTh CpeACTBA HH()OPMALMOHHBIX U KOMMYHHUKAIMOHHBIX
texHosoruil (nanee - UIKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3ajjay ¢ CcoOJIoZeHHEM TpeOOBaHMH HSPrOHOMUKM, TEXHUKM O€30MacCHOCTH, TUIHEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(DOPMALIMOHHON 6€3011aCHOCTH;

MP 8) BnajgeHue sA3bIKOBBIMU CPEICTBAMHU - YMEHHE SICHO, JIOTHYHO U TOYHO H3JIarath
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh aICKBAaTHBIE SI3bIKOBBIE CPEICTBA;

MP 9) BnajneHue HaBbIKAMH T03HABATEIBbHOW PE(ICKCHU KaK OCO3HAHHs COBEPIIASMBIX
JEHCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, PAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHUKEHHUSI.

1.4. IIpeomemnote pezynrovmamol océoenus yueonozo npeomema OYIl.04 Marematuka

IIpenmeTHbIe pe3ybTaThl OCBOSHUS YU€OHOTO MpeIMeTa YCTaHABIUBAIOTCS HA 0230BOM
U YIIIyOJIEHHOM YPOBHSIX.

[IpenmetHbie pe3ynbrarhl At yueOHbix npeamera OYIL.04 Maremaruka Ha 6a30BoM
YpOBHE OpUEHTHUPOBAaHbl Ha OOecrneueHue NPEUMYIIECTBEHHO OO0IIe00pa3oBaTelbHON U
OOIIEKYTTYPHON TTOATOTOBKH.

[IpeameTrnsie pesynbpTaThl st y4eOHbix mnpenvera OVIL.04 MaremaTtuka Ha
yIIyOJIGHHOM YPOBHE OPHEHTHUPOBAHBI MPEUMYIIIECTBEHHO Ha TMOJTOTOBKY K MOCIEAYIOIMIEMY
npodeccCHOHATEHOMY 00pa30BaHUIO, PA3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH 00YyYarOmnuXCs
nyreM Oosiee TIyOOKOTO, 4eM ATO MpeaycMaTpuBaeTcs 0a30BBIM KYpCOM, OCBOEHHEM OCHOB
HAyK, CHCTEMaTHYEeCKUX 3HAHUH M CHOCOOOB JCHCTBHI, MNPUCYIIMX JTaHHOMY Yy4eOHOMY
MpEeAMETY.

TpebGoBaHusI K IpeIMETHBIM Pe3yJbTaTaM OCBOCHUS MAaTEMATHKHU JOJDKHBI OTPaXKaTh:
IIP6 1) cdhopMUpOBAaHHOCTH NPEACTABICHUA O MaTEeMaTUKE KaK YacTH MHUPOBOM
KyJIbTYpbl U O MECTE€ MAaTeMaTHKU B COBPEMEHHOW ITMBUJIM3AIMH, O CIOCO0axX OMUCAaHUs Ha



MaTEMaTUUYECKOM SI3bIKE SIBJICHUM pEaIbHOTO MHUPA;

IIP6 2) chopMUPOBAHHOCTH MPEACTABICHUN O MATEMAaTUYECKUX TMOHATHSX KaK O
BOXHEHMIINX MaTEMaTUYECKUX MOJEIISAX, T03BOJISIONIMX ONMMCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI
U SBJICHUS; TOHMMAaHHWE BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOEHUS MaTeMaTHYeCKUX
TEOpUI;

IIP6 3) BiajgeHue METOAAMHU JIOKA3aTEIIbCTB M AITOPUTMOB PEIICHHS; yYMEHHE WX
MPUMEHSTh, TPOBOAUTH JOKA3aTEIIbHbBIE PACCYKICHUS B XO/1€ PELICHUs 3a/a4;

IIP6 4) BoageHue CTaHAAPTHBIMU TPUEMaMU  pEIICHUS  PAlMOHAIBHBIX U
UPpPALMOHATIBHBIX, II0KA3aTEJIbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YpPAaBHEHUU U
HEPABEHCTB, UX CUCTEM; MCIIOJb30BaHUE IOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCIE JUJIS
MIOMCKA IYTH PELICHUs U WUTIOCTPALMK PELICHNs] ypaBHEHUN U HEPABEHCTB;

IIP6 5) chopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUSIX, UACSIX U METOJAX
MaTeMaTHYeCKOIo aHalln3a;

IIP6 6) BnajgeHue OCHOBHBIMM TIOHATHUSMU O IUIOCKUX U IPOCTPAHCTBEHHBIX
FeOMEeTPUUECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
Ha yepTexax, MOJENIAX U B PEallIbHOM MUPE FeOMeTpUUYecKrue GUryphl; IPUMEHEHHE U3y4EHHBIX
CBOWCTB TeOMETpHUYECKUX (UTyp U (HOpMya JIJsl pelIeHUs TEOMETPUYECKHX 3a7ad M 3a7ad C
IIPAKTUYECKUM COJICPKAHUEM;

IIP6 7) chopMUpPOBAHHOCTH MPEACTABICHUN O MpoIeccax U SBJICHUIX, HMEIOLIUX
BEPOATHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajlbHOM MHUpE, 00
OCHOBHBIX TIOHATHUSAX SJEMEHTApHOW TEOPHH BEPOSTHOCTEH; YMEHHH HAXOIUTh U OLIEHUBATh
BEPOATHOCTH HACTYILJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAllUsX M OCHOBHBIE
XapaKTePUCTUKHU CIIy4alHbIX BEJTUYUH;

IIP6 8) BnazeHre HaBBIKAMH KCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM MpH
peLIeHNH 3a/]a4;

Py 9) chopmMHpOBaHHOCTH NPEACTABICHUNH O HEOOXOTUMOCTH JOKa3aTENbCTB TIPU
00OCHOBAaHMM MAaTEeMaTHUYECKHUX YTBEP)KICHHUH M POJM aKCUOMAaTUKU B IPOBEACHUU
JENYKTUBHBIX PacCyXICHUM;

TPy 10) chopmMupoBaHHOCTh MOHSTUWHOTO ammapara MO0 OCHOBHBIM pazjienaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TeopeM, (POpMyI M YMEHHSI UX MPUMEHATh; YMEHHS I0Ka3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELIeHUs 3a/ay;

ITPy 11) chopMUpOBaHHOCTE YMEHHI MOJENUPOBaTh pealbHble CUTYalluH, UCCIIE0BaTh
IIOCTPOEHHBIE MOJENIN, HUHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3yJIbTaT,

TPy 12) chopMHUpOBaHHOCTH MPEICTABICHUH 00 OCHOBHBIX MOHITHUSIX MAaTEMaTHUYECKOTO
aHalM3a M UX CBOWCTBaX, BJIAJICHME YMEHHEM XapaKTepu30BaTh IOBeleHUE (YHKIUH,
MCIIOJIb30BaHUE TOTYYCHHBIX 3HAHUM JUIsl OMUCAHMsI U aHAJIN3a peabHbIX 3aBUCUMOCTEN;

IIPy 13) BnaneHue yMEHHUSMU COCTaBJIEHMSI BEPOATHOCTHBIX MOJIEIEH IO YCIOBHUIO
3aa4d ¥ BBIYMCIICHUS BEPOSITHOCTH HACTYIUICHHS COOBITUH, B TOM 4YHCIE C HNPUMEHEHHEM
(bopMy1 KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; UCCIEIOBaHUS CITydaifHBIX
BEJIMYMH I10 UX PACIpPEIEIICHUIO.



2. COAEP)KAHUE YYEBHOI'O IPEIMETA

Anre6pa n Hayana aHanusa

[ToBTOpenue. Pemienue 3agad ¢ MCHOJI30BAHUEM CBOMCTB YHMCEI U CUCTEM CUHUCIICHUS,
JIETMMOCTH, J0JIEW U 4YacTel, IPOLIEHTOB, MOAYJEN yucell. Pemienue 3a1ad ¢ UCIOIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYICHOB, IMpeoOpa3oBaHUl MHOTOYICHOB W JAPOOHO-
palMOHAIBHBIX BHIPAKEHUM.

Pemenue 3aa4d ¢ uCnosib30BaHUEM I'paJyCHOM MephI yriia. Moy 4ucia U €ro CBOMCTBA.

Pemenne 3amau Ha JBMKCHHE W COBMECTHYIO pPa0OTy C TOMOINBIO JHHEHHBIX U
KBaJpaTHbIX ypaBHEHUM M MX cUCTeM. PemieHue 3agady ¢ MOMOIIBIO YKMCIOBBIX HEPABEHCTB M
CHUCTEM HEPaBEHCTB C OJHOW TIEPEMEHHOH, C TPUMEHEHHWEM H300paKECHUS YHCIOBBIX
MIPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCMONB30BaHUEM YUCIOBBIX (DyHKIMIA U uX Tpadukos. Mcmonb3oBanue
CBOMCTB M rpadMKOB JUHEHHBIX ¥ KBAIPATHYHBIX (DYHKIIMH, 0OpaTHON MPONMOPIHOHATLHOCTH 1

bynkuuun Y = \/; . I'paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.

TpuroHomeTpuyeckass OKpPYXKHOCTh, paauaHHas Mepa yria. CHHYC, KOCHHYC, TaHTCHC,
KOTaHT€HC MPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEIACTBUS W3
Hero. 3Ha4YeHHs TPUTOHOMETpudeckux QyHkmmid st yrioB 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T W T
E' Z, 5, E pax). Gopmynbl CIOXKEHUS TPUTOHOMETpUYECKUX (DYHKUUN, QOpMyIibI

npUBeJeHUs, GOPMYIIbI IBOMHOIO apryMEHTa. .

Hynn ¢yHKmuM, TpOMEXYyTKHM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hambombinee wu
HauMeHblIee 3HaueHue GyHkuun. [lepuonnyeckue pyHkunu. YeTHOCTh M HEYETHOCTD (DYHKLIUH.
CrnoxHble pyHKLINU.

Tpuronomerpuueckue QyHKIMH y = COS X, Y = sin X, y = tg Xx. OyHkuus y = ctg X.
CBoiicTBa U rpaduK TPUTOHOMETPUUYECKUX (PYHKIINH.

ApKKOCHHYC, apKCHUHYC, AapKTaHI€HC uucia. ApkkoraHreHc uucna. IIpocreitmne
TPUTOHOMETPUUYECKHUE ypaBHEHUS. PellleHrne TpUroHoMeTpuYecKux ypaBHEHUH.

OOpatHble TpUTOHOMETpUYECKHE (YHKIMH, HUX CBOWCTBA W rpaduku. Pemenue
MPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB.

Crenenp Cc  JEHCTBUTENBHBIM  IIOKa3aTeleM, CBoiicTBa  cremeHu. lIpocreiimmue
NoKa3aTelbHbIE YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas QyHKIMS U €e CBOMCTBA U TpaduK.

Jlorapudm uucna, cBoiictBa jgorapudma. Jecsruunsiit norapudm. Uucino e. HatypanbHblit
norapupm. IIpeobpazoBanue morapudmudeckux BeipakeHud. Jlorapudmudeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

CrenenHas GyHKIMS U ee cBoiicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

MeTtoa MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB.

[IpeobpazoBanus rpadukoB GYHKIHI: CABUT BAOJIL KOOPAMHATHBIX OCEH, pacTsHKEHUE U
C)KaTHe, OTpaXEHHE OTHOCHUTENBHO KOOPIMHATHBIX oced. ['paduueckre MeToNbl perieHus
YPaBHEHUI W HEPABEHCTB. PenieHne ypaBHEHMI M HEPABEHCTB, COAEPKAIINX IEPEMEHHYIO IO
3HAKOM MOJYJISL.

CucreMbl TIOKa3aTENbHBIX, JIOTAPUPMUUECKUX U UpPpALMOHAIBHBIX ypaBHEHUH. CHCTEMBbI
NOKa3aTeIbHbIX, JIOTapU(MUUECKUX HEPABEHCTB.

B3aumno obpatusie pyHkiun. ['paduxu B3auMHO 00paTHBIX (PYHKIIHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

[IpousBonnas pynkuuu B Touke. KacarenbHas k rpaguky ¢yHkiuu. ['eomerpudeckuii u
¢usmueckuit cmbicn  Tpou3BoaHOW. IlpousBonmHble snemeHTapHbIX ¢GyHKumMid. [lpaBuia
nuddepeHIpoBaHms.

Bropas npousBojHas, ee reoMeTpUUecKuil 1 (PU3NYECKHI CMBICII.

©,



Ilonarue o HenpepbIBHBIX (QyHKIMAX. Toukn 3kcTpeMyma (MakCMMymMa M MHHHUMYMA).
HccnenoBanue 3meMEHTApHBIX (PYHKIMI Ha TOYKM SKCTpeMyMa, HaumOoJiblliee W HauMEHbIIee
3HA4eHUEe C ToMolbl npou3BoaHONW. IlocTtpoenune rpadukoB GYHKIUMH C  OMOIIBIO
IPOU3BOAHBIX. I [pMeHeHNEe TPOU3BOAHOM IIPU PELICHUU 3a/1a4.

[TepBooOpasnas. IlepBooOpasubie 3meMeHTapHBIX (GyHKIUNA. [Lmomank KpUBOIMHEHHOM
tpanenun. @opmyna Herotona-JleitOnuma. OnpeneneHHblii HHTErpai. Berunciaenue miomaziei
IUIOCKUX (UTYp U 0OBEMOB TeJl BPALIEHHUS C IOMOLIbIO UHTETpaa.

FeomeTpun

IToBropenue. Pemienue 3agau ¢ npUMEHEHHEM CBOMCTB (UI'Yp Ha IUIOCKOCTH. 3aJayd Ha
JI0Ka3aTeNbCTBO M IIOCTPOEHUE KOHTpHpuUMepoB. lcrnonp3oBaHue B 3ajavax IMPOCTEHIIMX
JOrMYecKuX mpaBwi. PemieHue 3agay ¢ HUCHOJIB30BAHMEM TEOPEM O TPEYroJbHUKAX,
COOTHOILIECHUH B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3AHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenue 3agau ¢ ucnonb3oBaHUEM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTsAMH. Pemienue 3ajgau Ha
U3MEPEHMS Ha IUIOCKOCTH, BBIYMCIICHME [UIMH M IUlomazei. Pemenue 3agad ¢ MOMOIIBIO
BEKTOPOB U KOOPJIMHAT.

Harnsoaas crepeomerpusi. @urypsl m ux u3zoOpaxkenws (KyO, NMUpamuaa, MpU3Ma).
OCHOBHBIE IOHATHS CTEPEOMETPUHN U UX cBOMcTBa. CeueHus Kyba U TeTpa’ipa.

Touka, npsMasg U MIOCKOCTh B IPOCTPAHCTBE, aKCUOMbBI CTEPEOMETPUU M CIEACTBUS W3
HUX. B3aumHOe pacrnonoxeHue NpsMBIX M IUIOCKOCTeH B mpocTpaHcTBe. llapaniensHocTh
NpSMBIX U TIOCKOCTEH B IpocTpancTBe. M300paskeHne mpoCcTeHInX IPOCTPAHCTBEHHBIX (UTYP
Ha MJIOCKOCTH.

PaccrosHus Mexny GurypamMu B IpOCTPaHCTBE.

Vsl B ipoctpancTBe. [leprnenauKynsipHOCTh NPSAMBIX U INIOCKOCTEH.

[Tpoexmus Gurypsl Ha TWIOCKOCTH. [IpU3HAKK EPIICHANKYISIPHOCTH MPSMBIX U TUIOCKOCTEH
B IIpocTpaHcTBe. Teopema o Tpex MepHeHIuKyIsIpax.

Mpuororpannuku. Ilapamnenenunen. CpoiicTBa NPSMOYTOJBHOIO —MapaljiesienuIea.
Teopema Ilucdaropa B mnpocrpanctBe. Ilpusma u nupamuna. IlpaBunbHas nupamuga u
npaBwibHas npusma. [Ipsmas nupamuga. SIeMeHThl IPU3MbI U TUPAMU/IBI.

Tena BpamieHus: LWIMHAP, KOHYC, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOT0 KPyroBOTO
LWIMHPA, IPSIMOTO KPYroBoro KoHyca. Mzo0pakeHue Tes BpaleHus Ha MI0CKOCTH.

[IpencraBinenre o0 yce4eHHOM KOHYCE, CEUYEHHs KOHyca (MapajuieIbHOE OCHOBAaHUIO U
pOXOJdlIee uepe3 BEpIIMHY), CEYeHUs LMIMHIpa (MapayieIbHO U MEPIEeHAUKYISIPHO OCH),
cedeHus mapa. PazBepTka HuIMHIpa U KOHYcA.

[Tpocreiinme KOMOMHAIIMK MHOTOTPAaHHUKOB U TeJl BPalLllEHUsI MeX Ay co0oi. Beruucnenue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUryp (pedpa, AMaroHasIu, yrisl).

[Inomane TMOBEPXHOCTH MPABUIBHOM NUPaMHMIbl M NpsAMOMl mnpusMmsl. Ilnomans
MOBEPXHOCTHU NPSIMOTO KPYroBOI'O HMJIMHJIPA, IPSMOTO KPYrOBOr0O KOHYcCa U 11apa.

ITonsatue 06 o6beme. OOBEM MUpaMubl U KOHYCA, MPU3MBbI ¥ HWIHHApPaA. O0beM 1mapa.

[Tonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IJIOLIAAsMHM IMOBEPXHOCTEH WU
0o0beMaMu MOAOOHBIX Tell.

JIBukeHHMsT B TPOCTPAHCTBE: TMapauielbHBIH IEPEHOC, LEHTpajbHasi CUMMETpHS,
CUMMETPUS OTHOCUTEIBHO IUIOCKOCTH, TOBOPOT. CBolicTBa BUKeHUN. [IpuMeHeHne nBUKeHu
IIPU pEIIeHUH 3ajau.

BekTtopsl n koopaumHaTel B mpocTpaHcTBe. CymMMma BEKTOpOB, YMHOXEHHE BEKTOpa Ha
YHUCIIO, YroJ Mexay BekTopamMu. KosuinHeapHble M KOMIUIaHapHble BeKTOphl. CkalsipHOE
IIPOU3BEICHUE BEKTOPOB. TeopeMa O pa3loKEHWHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. CKaJsipHOE MpPOW3BEACHHE BEKTOPOB B KoopauHaTax. [IpuMeHeHHe BEKTOPOB INpHU
pEeLlIeHUH 33/]au Ha HaXOXKJICHUE PACCTOSHUM, JUIMH, IUI0Ma e 1 00bEeMOB.

VYpaBHeHHE IJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cdepbl B mpocTpaHcTtBe. Popmyia
JUISl BBIYMCIIEHUS PACCTOSIHUS MEKIY TOUKaMHU B ITPOCTPAHCTBE.
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BeposaTHOCTbL M cTaTuCcTUKA. PaboTa ¢ gaHHbIMKU

[ToBropenue. Pemenue 3amau Ha Tabnu4yHOe M rpaduyeckoe NpeACTaBICHHUE IAHHBIX.
Hcnonb3oBaHue CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpPeAHMX, HAMOOJBIIEro U
HaVMEHBIIIETO0 3HA4YCHMs, pa3Maxa, AUCIEpCcHH. PemieHue 3agad Ha ONpPENEICHUE 4YacTOThl U
BEPOSITHOCTH COOBITHI. BblunciieHne BeposATHOCTEH B ONBITaX € PaBHOBO3MOXKHBIMU
3IIEMEHTAPHBIMH MCXOAaMu. Pemienue 3a1ay ¢ mpuMeHeHHeM KOMOMHAaTopuku. Pemenue 3anau
Ha BBIYMCICHHE BEPOATHOCTEH HE3aBUCUMBIX COOBITHH, HpUMEHEHHE (HOPMYJIbl CIOXKEHUS
BEpOATHOCTEW. PelieHue 3amad ¢ NpUMEHEHMEM JauarpaMM Oiliepa, JepeBa BEpOSITHOCTEH,
dopmynsl beprysu.

YcnoBHas BeposATHOCTh. [IpaBwiio ymMHOXKEHHsT BeposATHOcTed. DopMyna IOJIHOU
BEPOATHOCTH.

JluckpeTHble CiydallHble BEIMYMHBI M pacnpezeieHus. HeszaBucumble cirydaiiHble
BeIMYMHBL. PacripenencHue cyMMbl U IPOU3BEICHUS HE3aBUCUMBIX CIIy4allHbIX BEJIMYHH.

MareMatnueckoe OXKUJAHUE M JUCHEPCUS CIydalHOW BEIMYMHBL. Maremarnudeckoe
OXKMJAHUE M JAMUCIEPCUs CYMMBI CIIy4aliHbIX BEIMUYMH. ['eomeTpuyeckoe pacnpelesieHue.
buHOMMaIBHOE pacpeieIeHUe U €r0 CBOMCTBA.

HenpepriBHble ciyuaiinele BennuuHbl. [loHATHE 0 MIOoTHOCTH BeposTHOCTU. PaBHOMEpHOE
pacmpeneneHue.

ITokazarenapHOE pacnpenencHue, ero napaMeTpsl.

[lonsaTne o HOpManpHOM pacmpeneneHuu. [lapameTpbl HOPMAJIBHOIO PACHPEACICHUS.
[Tpumepbl  ciydallHBIX BEIMYMH, THOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TOIpEIIHOCTh
U3MEPEHMI, POCT YETIOBEKA).

HepasencrBo YeOnimeBa. Teopema bepuymnu. 3akoH Oomibmiux uucen. BeiOopodHbIit
METO]I U3MepeHUsI BeposiTHOCTe. Posib 3akoHa O0JIbIIMX YKCEI B HAyKe, IPUPOJE U OOLIECTBE.

KoBapuanus nByx ciydaiiHblx BenuuuH. [loHsTHE O KOX(QQHUUMEHTE KOppessLuu.
CoBMmecTHBICE HAONIOACHHSI JABYX CIy4YallHBIX BENWYMH. BbBIOOpOUHBIA  KOI(UIHEHT
KOPPEJSLHHU.

Yrny6neHHbIN YpOBEHb
Anrebpa n Hayana aHanu3sa

[ToBropenue. Pemenue 3amad ¢ MCHOJIB30BAaHUEM CBOMCTB YHCEN U CHCTEM CUMCIICHHS,
JENUMOCTH, O0JE€H U 4acTeH, IPOLIEHTOB, MOAYJIeH uncell. Pemenue 3axad ¢ UCIOJIb30BaHUEM
CBOMCTB CTEeNeHEeH H KOpHEH, MHOTOYJIEHOB, MPeoOpa3OoBaHM MHOTOWIEHOB U JPOOHO-
palMOHAIBHBIX BBIpAKEHUN. PellleHne 3a1a4 ¢ UCIoNb30BaHUEM I'PalyCHOM Mephl yria. Moayis
YHClla U ero cBoicTBa. PemieHue 3a1a4y Ha ABMKEHHE U COBMECTHYIO pabOTy, CMECH U CILIaBbI C
MOMOIIIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PAIlMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
33/1a4 C ITOMOINBIO YHCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOM, C
NPUMEHEHHEM M300paKeHUsI UYHUCIOBBIX MPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BaHUEM
YUCIOBBIX (YHKIUH M uX TrpadukoB. Mcnonmb3oBaHue CBOWCTB M TpadUKOB JMHEMHBIX U

KBAJAPATHYHBIX  (QYHKIWM, OOpPaTHOM INPOMOPUMOHANBHOCTH U QyHkmuu Y = VX,

['paduueckoe perieHne ypaBHeHUH 1 HepaBeHCTB. Mcronb30Banue onepanuii Haj MHOXECTBaMU
U BbICKa3bIBaHUSAMU. Vcrionb3oBaHNe HEPAaBEHCTB U CUCTEM HEPABEHCTB C OJHOW MEpPEeMEHHOM,
YHCJIOBBIX MPOMEXYTKOB, UX 00beqUHEHUI U nepeceueHuil. [IpuMenenne npu pemieHnu 3aaay
CBOMCTB apu(MeTHYeCKOH U TeOMETPUYECKOW MpPOTrpeccud, CYMMHUpPOBaHHSA OECKOHEUHOMN
CXOZSIIEHCS TEOMETPUUECKON POTPECCHUH.

MHosxecTBa (YUCIOBBIE, TE€OMETPUYECKHX (Uryp). XapaKTepUCTHUYECKOE CBOICTBO,
BJIEMEHT MHOXXECTBa, IIyCTO€, KOHEUHoe, OeckoHeyHoe MHoXkecTBO. CrocoObl 3amaHus



11

MHOkecTB [lonMmHOXkecTBO. OTHOIIEHUS TPUHAUIEKHOCTH, BKIIOYEHHUA, paBeHCcTBa. Onepanuu
Hax MHOXecTBamMu. Kpyrm Oiinepa. KoHeuHble M OecKOHEUHBIE, CUETHBIE M HECUETHBIC
MHO’KECTBA.

VicTuHHBIE W JIOXKHBIE BBICKA3bIBaHUSA, OINEPALMU HaJ BbICKa3bIBAaHUSAMH. Ajredpa
BbICKa3blBaHUI. CBsA3b BBICKA3bIBAHUM C MHOXKECTBaMU. KBaHTOPBI CyIIECTBOBaHUS U
BCEOOIIIHOCTH.

3akoHbl JIOTUKM. OCHOBHBIEC JIOTMYECKME IpaBuia. PemeHue Jorudeckux 3agad ¢
UCII0JIb30BaHUEM KPYroB Dilliepa, OCHOBHBIX JOTUUYECKHUX ITPABUIL.

VYmozaximouenusa. OOOCHOBaHMS M JI0Ka3aTeNbCTBO B MaremaTuke. Teopembl. Buubl
MaTeMaTU4YeCKUX  YTBEpkKACHUM. Buael nokasarenscTB. MareMarnueckas  HMHIYKLUS.
VTBepKIeHUs: O0OpaTHOE JaHHOMY, IPOTHBOIIOJIOXKHOE, OOpaTHOE MPOTUBOIOIOKHOMY
naHHoMy. [Ipu3Hak U cBOMCTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIIOBUSI.

OcHoBHas Teopema apudmernku. OctaTku U cpaBHeHUsA. AnroputMm Epkinuaa. Kutaiickas
teopema 00 ocrarkax. Mamas Teopema depma. q-UYHBIE CUCTEMbI CUUCIHCHUS. DyHKUIUS
Dilnepa, Yuciio U CymMa JIeJIuTeNIed HaTypajJbHOrO YKCIIa.

Pagunannas wMepa yriia, TPUTOHOMETPHYECKAs OKPY)KHOCTb. TpuUroHOMeTpuyecKue
¢dynkuuu yucen U yriaoB. @opMylibl IPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIMH,
dopMynbl ABOMHOIO M IIOJOBHUHHOIO aprymeHta. [IpeoOpa3oBaHue CyMMBbl, pa3HOCTH B
IPOM3BEACHUE TPUTOHOMETPUUECKUX (PYHKIMNA, U1 HA0OOPOT.

Hynn ¢yHKIMM, TpPOMEXYTKHM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hambonbmee wu
HauMeHblIee 3HaueHue pyHkuuu. [lepuonnueckue GpyHKIMM U HAUMEHbLINH nepuoA. YeTHble U
HeueTHble pyHKkunu. @yHkuuu "npoOHas yacth yucna" y = {X} u "nenas yactp yncna" y = [x].

Tpuronomerpuueckrue GyHKIUN YUCIOBOTO apryMEeHTa y = COS X, Y =Sin X, y =tg X, y =
ctg x. CBoiicTBa U rpauku TPUTOHOMETPUUYECKUX (PYHKIIUH.

OOpatHble TPUTOHOMETpUUYECKUE (DYHKIIUM, UX TJIaBHbIE 3HAYEHMs, CBOWCTBA U IrpadUKH.
Tpuronomerpuueckue ypaBHeHUs. ONHOPOAHBIE TPUTOHOMETPUUYECKUE YypaBHEHHs. PemieHue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEpaBeHCTB. lIpocTeiimme cucTeMbl TPUTOHOMETPUUECKHUX
YpaBHEHUM.

Crenenp ¢  JIEHCTBUTENBbHBIM  IIOKa3aTeleM, CBoOicTBa  creneHu. lIpocreiimue
NoKa3aTelbHbIE YpaBHEHUS U HepaBeHCTBa. [lokazarenbHass QyHKIMS U ee CBOWCTBA U rpaduK.
Yucno e u pyHkuus y = .

Jlorapudm, cBoiictBa jorapudpma. JlecaTuuHBIE W HaTypaslbHBIM  Jorapugm.
[IpeoOpazoBanue sorapuMuUyYecKux  BblpakeHUM. Jlorapupmuueckne ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

CrenenHas ¢yHKIMS U ee cBoiicTBa U rpaduk. ppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE TIPEICTABIEHHS O MHOXECTBE KOMIUIEKCHBIX uuncen. JledcTBus ¢
KOMIUIEKCHBIMU uucinaMu. KommiekcHo compsbkeHHble yucia. Moaynb W apryMeHT 4Yucia.
Tpuronomerpudeckas ¢opmMa KOMIUIEKCHOTO 4YMcia. PemieHue ypaBHEHMH B KOMIUIEKCHBIX
YyHCIIax.

Meton MHTEpBaJOB JUIsl pelleHus HepaBeHCTB. [IpeoOpazoBaHus rpagukoB (QyHKIUIL:
CABHUI, YMHOXXEHHE HA YHUCIIO, OTPa)K€HHWE OTHOCUTENIbHO KOOPAMHATHBIX ocel. I'paduueckue
METO/Ibl PEILICHUS] YPAaBHEHUI U HEPABEHCTB. PelleHne ypaBHEHNUH U HEPABEHCTB, COAEPIKAIUX
MEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucteMbl noKa3aTeIbHbIX, JOrapu(PMHUUECKUX U UPPALMOHATIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeIbHbIX, JOrapu(MUUECKUX U HPPALMOHATILHBIX HEPABEHCTB.

B3aumuo obpatubie pyHkimu. ['paduku B3auMHO 00paTHBIX (QYHKIUIA.

VYpaBHEHHUs, CHCTEMBI YPABHEHU C TAPaMETPOM.

®opmyna bunoma HeroToHa. Pemenne ypaBHEHUI CTENEHU BbIIIE 2 CHEUAIBHBIX BUIOB.
Teopema Buera, Tteopema besy. IlpuBomumbie W HENPUBOAMMBIE MHOTOYIEHBI. (OCHOBHaA
Teopema anreOpel. Cummerpuueckue MHorowieHbl. lLlenounciaeHHble U 1LelO3HAYHBIE
MHOTOYJICHBI.

Huodantossl ypaBHeHus. Llennsie npoou. Teopema depma o cymme KBapaToB.
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CyMMBI U psJIbl, METOJIbI CYMMUPOBAHUS U TIPU3HAKH CXOJUMOCTH.

Teopemsbl 0 MPUOIMKEHUN AEHCTBUTEIBHBIX YHCEN PALlMOHATIBHBIMH.

MHosxecTBa Ha KOOPAMHATHOM MJIOCKOCTH.

Hepapencrso Konm-ByHAKOBCKOTo, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.

[lonstue mnpenena gynkuuu B Touke. [loHsaTme mpenena ¢QyHKIUMM B OECKOHEUHOCTH.
AcumnroTsl rpaduka ¢yHkuud. CpaBHEHHE OECKOHEYHO MalbIX M OCCKOHEYHO OOJBIIHX.
HenpepsiBHOCTh (pyHKITMU. CBOMCTBa HeMpephIBHBIX (GyHKIMH. Teopema Beliepmrpacca.

Huddepernuupyemocts ¢ynkuuu. IlpouwsBognas ¢ynkuuu B Touke. KacarembHas k
rpaduky GyHkuu. ['eomerpudeckuidi W (U3HYECKHH CMBICI MPOU3BOAHON. [Ipumenenue
MIPOU3BOAHOMN B ¢busuke. IIpownsBoaHbIE 3JIEMEHTAPHBIX (bYHKITHIA. [IpaBuna
nuddepeHIpoBaHus.

Bropas npousBoHas, ee reoMeTpHIECKUil 1 (PU3NYECKHIA CMBICIL.

Touku skcTpemyMa (MakcuMyma U MUHUMYyMa). MccnenoBanue 3neMeHTapHbIX (YHKIUI
Ha TOYKHM SKCTpEMyMa, HauOOJbllee U HAaWMEHbLIEE 3HAYEHHE C IOMOIIBIO IIPOU3BOJHOM.
[Toctpoenue rpadukoB (YHKIHI ¢ MOMOIIBIO TPOU3BOAHBIX. [IprMeHeHrne Mpou3BOAHON MPHU
pemennu 3a1a4d. HaxoxaeHue sKCTpeMyMoB (PYHKIMH HECKOJIIBKUX TTEPEMEHHBIX.

[TepBoobOpasnas. Heonpenenennsiii unterpan. [leppooOpasHbie 3I€MEHTAPHBIX (YHKIIHUMA.
[lnomanes kpuBonuHeiHou Tpaneuuu. Popmyna HeroTona-JlelOnuna. OnpeneneHHbINA
uHTerpas. Beiuucienue momaneit miockux (uryp u oObEeMOB Tel BpalleHHs] ¢ MOMOIIbIO
MHTETpaa..

MeTtons! pemieHus: GyHKIIMOHATBHBIX YPAaBHEHHUI U HEPABEHCTB.

FeomeTpun

[ToBTrOopenue. Pemenne 3a1a4 ¢ UCHOIb30BAHUEM CBOMCTB (puryp Ha ruiockoctu. Pemienue
3371a4  Ha JI0Ka3aTeJIbCTBO M IIOCTPOCHHME KOHTpHpUMEpOB. lIpumeHeHue mnpocrenmmx
JOTMYECKUX MpaBui. PemieHwe 3agad C  UCHOJIB30BAHMEM TEOPEM O TPEYroJbHUKAX,
COOTHOLLEHUH B IPSIMOYTOJIbHBIX TPEYroJbHUKAX, (DPAKTOB, CBSI3aHHBIX C YETHIPEXYrOJbHUKAMHU.
Pemenue 3agau ¢ ucnonb3oBaHUEM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTsAMH. Perienue 3ajgau Ha
U3MEPEHMS Ha IUIOCKOCTH, BBIYMCIICHMS JUIMH W IUlomazei. PemieHuwe 3agad ¢ MOMOIIBIO
BEKTOPOB U KOOpPIMHAT.

Harnannas crepeomerpus. [Ipusma, napamienenunes, nMpaMuaa, TETpadap.

OcHOBHBIE IOHSTHSI TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUN U CIEACTBUS U3
HuX. [loHsTHE 00 aKCMOMAaTUYECKOM METO/IE.

Teopema Menenas miuga terpadapa. llocTpoeHne cedeHuid MHOTOTPAHHHKOB METOAO0M
ciaenoB. llentpanbHoe mnpoektupoBanue. I[locTpoeHHe ce4yeHUH MHOTOIPAaHHHUKOB METOIOM
MIPOEKINN.

CkpenuBaroniyecs: npsiMble B MPOCTPAHCTBE. YTOJ MEXKIAYy HUMHU. MeTonIbl HaxOKICHUS
PacCTOSTHUN MEXIy CKPEINBAOIIMMUCS ITPSIMBIMHU.

TeopeMbl 0 MmapamIeNbHOCTH NPSAMBIX M IIOCKOCTEN B mpocTpaHcTBe. llapannensHoe
IPOEKTHpOBaHUE U N300pakeHue ¢puryp. ['eomerpuueckrue Mecta TOU€K B IPOCTPAHCTBE.

[lepneHIUKYNApHOCTH NPSAMOM M IUIOCKOCTH. OpTOrOoHajabHOE NPOEKTUPOBAHMUE.
Haxnonssle n npoeknun. Teopema o Tpex NeprneHIuKymIsapax.

Bunel terpasnpoB. OpTOLEHTPUUECKHI TETpa’ap, KapKacHbIM TeTpa’]p, paBHOTPaHHBIN
terpadap. [IpsimoyronbHbIi TeTpasip. Meauansl U OMMeuaHbl TETpadApa.

JlocTpauBanue TeTpasapa 10 MapasuleenuIe/a.

Paccrosinust mexnay ¢urypamu B mpocTpaHcTBe. OOWmuUN NEpHneHguKkynsap ABYX
CKPELIUBAIOIINXCS NIPAMBIX.

Yrnel B mpoctpaHcTBe. llepnenaukyispHbele mockocTH. llmomaas opTOroHaabHOM
npoekuuu. IlepneHaukyinspHoe cedeHue Mpu3Mbl. TpexrpaHHBII M MHOIOTPaHHBIM  YIOJL
CpolicTBa IMJIOCKUX YIJIOB MHOrorpaHHoro yria. CBOICTBa IUIOCKMX W JIBYTPaHHBIX YTJIOB
TPEXTPAaHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB U1l TPEXTPAHHOIO YIJIA.
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Bunsl MmHororpannnkoB. Pa3BepTku MHororpanHuka. Kpartdaitimme myTd Ha mOBEPXHOCTH
MHOT'OI'PaHHUKA.

Teopema Oiinepa. IlpaBuwibHble MHOTOTPAaHHUKH. JIBOMCTBEHHOCTh IMPABUIIBHBIX
MHOTOTPaHHHKOB.

[Tpuzma. [Tapannenenumnen. CaoiicTBa napasuiesienuIena. [IpsamoyronbHbIH
napajuienenunes. HakaoHHbie IPU3MBL.

[Iupamupga. Buasl nupamua. DaeMeHTh MpaBWIbHONM nupamuisl. [lupamunabl ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu U TpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaau noBepxHOCTE MHOTOTPAHHUKOB.

Tena BpameHusi: UIMHAP, KOHYC, map U cdepa. CedyeHUs NUIMHIPA, KOHyca WU MIapa.
[[TapoBoii cerMeHT, MapoBOM CIOH, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.

DneMeHTHI cheprudeckoit reomeTprn. KoHM4YecKne ceueHusl.

KacartenpHble npsMble M IJIOCKOCTH. Brimcannele n onucansble cdepsl. Kacarommuecs
cheprl. KomOuHammm Tenn BpaieHusl.

BexTops! u koopauHatsl. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YUCIO. YTOI MEXKAY
BekTopamu. CKalIpHOE MTPOU3BEICHNUE.

VYpaBHenue miockocTH. Dopmyna pacCTOSHUS MEXIy TOYKaMH. YpaBHEHHE CQepsbl.
®dopmyna pacCTOSIHHS OT TOUYKH 0 TIOCKOCTU. CriocOOBI 3a/1aHus TPSIMON YpaBHEHUSIMU.

Pemenue 3a1ay 1 10Ka3aTenbCTBO TEOPEM C IOMOILBIO BEKTOPOB M METO/0M KOOPAMHAT.
DNEeMEeHTBI T€OMETPUU MaccC.

[Tonsatue o6vema. OGbeMbI MHOTOrpaHHUKOB. OOBEMBI TEJ BpameHus. AKCHOMBI 00beMa.
BriBon Gpopmyn 005eMOB MPSIMOYTOJIBHOTO Mapalijiesienumnea, Mpu3Mbl U nupamuibl. Dopmybl
JUTSL HAXOXKJICHUsI 00beMa TeTpadipa. TeopeMbl 00 OTHOMICHUSX 00BEMOB.

[IpunoxkeHus uHTErpala K BBIYUCIEHHI0O OOBEMOB M TOBEPXHOCTEH TN BpallleHUs.
[Tnomane chepuueckoro nosica. O06veM maposoro ciosi. [lpumMeHenrne 00beMOB IpU pEIICHUN
3ajad.

[Tnomane chepsr.

Pa3Beprka nunuHapa u konyca. [1nomans moBepxXHOCTH MUIMHIPA U KOHYCA.

KoMOunHanmu MHOrorpaHHUKOB U T€JT BPALLECHUS.

ITonobGue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U IJIOLIA e MOBEPXHOCTEH MOTOOHBIX
buryp.

JIBU>KeHHsT B IPOCTPAHCTBE: MApajUIENbHBIM IMEPEeHOC, CHMMETPHUS OTHOCHUTEIBHO
MJIOCKOCTH, LIEHTPaIbHasi CAMMETPHS, TOBOPOT OTHOCUTENBHO MPSMOM.

[Ipeobpa3zoBanue nonodus, romoreTus. Pemenne 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

BepoATHOCTb M CTaTUCTUKA, NOruKa, Teopusi rpachoB U KOMOMHaTOpUKa

IToBTrOopenue. Mcnonp3oBaHue TabIUI U JarpaMM JUis TIpeICTaBlIeHUs JaHHBIX. Pemenue
3a7lad  Ha [PUMEHEHHE OIMCATEIbHBIX XapaKTEPUCTHUK YHMCIOBBIX HAaOOpPOB: CpPEIHMX,
HauOOJIBIIEr0 U HAaUMEHBILETro 3HaueHHs, pa3Maxa, JUCIEPCHH M CTAHAAPTHOTO OTKJIOHEHHMS.
Boblunicnenue 4actoT M BepOATHOCTEM COOBITHMH. BbruncieHue BeposSTHOCTEH B OMbBITaxX ¢
PaBHOBO3MOXHBIMH  3JIEMEHTapHbIMH  Hcxofamu.  Mcmonb3oBaHue  KOMOMHATOPHKH.
Breruncienre BepoOsSTHOCTEH HE3aBUCHMBIX COOBITHH. lcmosb3oBaHue (QOpPMYIBI CIIOKEHUS
BEPOSTHOCTEH, 1uarpamm Diiiepa, JepeBa BeposaTHocTel, popmyisl bepHyim.

BeposiTHOCTHOE TPOCTPAaHCTBO. AKCHOMBI TEOPUH BEPOSTHOCTEM.

YcnoBHas BeposATHOCTh. [IpaBuiio yMmMHOXKEHHs BepoATHOcTed. PopMyna IOIHOMN
BeposaTHocTH. Dopmyna baiteca.

JIMCKpETHBIE CilydalHblE BEIMUYMHBI M pacnpenencHus. COBMECTHBIE pacHpeleleHHUs.
Pacnipenenenrie cyMMbI M IPOU3BEICHNS HE3aBUCHMBIX CIyYalHBIX BEJIMYMH. MaTemaTudeckoe
OKMJAHWE U AUCIEPCHs CIy4alHOW BEIWYMHBL. MaTemMaTH4ecKoe OXKUIAAHUE M JUCIEpCUs
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CYMMBI CIIyYaliHbIX BEJIMYHH.

bunapnas ciydaiiHas  Benu4uHa, pacnpenencHue  bepnymnu.  I'eomerpuueckoe
pacnpezneneHue. bUHOMManbHOE paclpelelieHue M €ro CBOWCTBA. [ 'mmepreomerpudeckoe
pacnpeziesieHue 1 €ro CBOMCTBA.

HenpepbiBHble  ciy4aitHbie  BenuuuHbl.  [oTHOCTH  BeposiTHOCTH.  DyHKUHUS
pacnpezneneHusi. PaBHoMepHoe pacnpeseneHue.

ITokazarenapHOE paclpenencHue, ero napaMmeTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmaneHoe pacnpeznenenue. QyHKIusA
Jlarutaca. Ilapamerpsl HoOpManbHOro pacnpeneneHus. I[Ipumepbl CilydallHBIX — BEIWYMH,
MOYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUM, pOCT yenoBeka). LlenTpanpHas
npeenbHas TeopeMa.

HepaBenctBo YeObimeBa. Teopema YeObimeBa u Teopema bepHymnn. 3akoH OONBIIMX
yucesn. BeiOopouHslil MeTo u3MepeHus BeposiTHocTell. Ponb 3akoHa OOJIBIIMX YMCeN B HayKe,
IpUPOJIe U OOIIECTBE.

KoBapuanus nByx ciydaiiHblx BenuuuH. [loHsTHE O KOX(QQHUUHUEHTE KOppessLuu.
CoBmecTHBIE HAONMIOACHHSI JABYX CIy4YallHBIX BeNWYMH. BpIOOpOuHBId KO3 UIHEHT
Koppensinuu. JInHeitHas perpeccus.

Cratuctuueckas runote3a. CTaTucTuka KpUTEpUs U €€ ypoBEHb 3HauuMocTu. [IpoBepka
IPOCTEHIINX TUIOTE3. OMIIMPUYECKHE PpACHpPElEIeHUss M HMX CBSI3b C TEOPETUYECKUMU
pacnpeneneHusMu. Panrosas koppemnsiusi.

IToctpoenne cooTBeTcTBUI. VHBEKTHBHBIE M CIOPBEKTHBHBIE COOTBETCTBMs. buekuuu.
JuckperHas HenpepbsIBHOCTG. [IpuHnun {upuxie.

Konuposanue. /[BonuHas 3anuce.

OcHoBHble mOHATHS Teopuu rpadoB. [lepeBbs. JlBouuHoe nepeBo. CBSA3HOCTD.
Komnonents! cBa3noctu. Ilytu Ha rpade. DisiepoBbl U 'aMUIIBTOHOBBI IIYTH.
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3. TEMATUYECKOE IINITAHUPOBAHUE

[Ipu peanuzanuum conepxanus odOmeoOpazoBaTenbHoro ydeonoro npeamera OVYIL.04.
Marematuka B npezaenax ocBoeHusst OOII CIIO Ha 6a3e ocHOBHOroO 0O0IIEro oOpa3oBaHUs C
nosydeHueM cpeaHero obmiero ob6pazoBanus (IIIICC3) makcumanpHash ydeOHas Harpyska
obyvaronuxcss mo  cneruanbHocTH 38.02.04 Kommepuusi (mo orpaciasiM)  COIMAIbHO-
SKOHOMHYECKOTO mpoduius cocrasinseT 339 wyacoB (B TOM uucie B (opMe NpaKTUYECKOM
MOATOTOBKKA — 4 4.), W3 HUX ayauTopHas (oOs3arenbHasl) Harpy3ka oOydarommxcs — 234u.,
BKJIIOYAsi IPAKTHYECKHUE 3aHATUS — 464., BHECAYJAUTOPHAS CAMOCTOSTEIbHAsI paboTa CTYJACHTOB
— 105 gacos.

B cooTrBeTcTBMM ¢ mmIaHOM Y4eOHOTO IMpolecca MPeaycCMOTpeHa MPOMEKYTOUHAs
aTTecrauus B (hopMe FK3aMeHa.

YueOHast Harpy3Ka 00yJaromuxcs
o0s3aTenpHast
® ayJIuTOpHAs
% >§ E E B T.4.
HaumMeHoBaHMe pa3zieioB U TeM § = § § g g s 52
é o E E g % Bceero § E g‘ § g
i " S =018 4 °
- B V|8 E
1 2 3 4 5 6 7
Pa3nen.l. Anreopa u Hayajia aHaIu3a 217 1 67 150 113 37
Tewma 1.1. IToBTOpEeHHE 4 0 1 3 3 0
Tema 1.2. DiieMeHTBI TEOPUH MHOXECTB H 1 1 6 1
MaTE€MaTU4eCKON JIOTUKHU
Tewma 1.3. JleiicTBUTEIBHBIC YKCIIA 9 0 3 6 4 2
Tewma 1.4. CrenenHast QyHKIUSA 13 0 4 9 8 1
Tema 1.5. [Toka3zarenbHast QyHKIHS 17 0 5 12 8 4
Tema 1.6. Jlorapudmudeckast QyHKIHS 31 0 10 21 17 4
Tema 1.7. Tpuronomerpuueckue GopMyJibl 13 0 4 9 7 2
Tema 1.8. Tpuronomerpruyeckue ypaBHEHHUS 31 0 10 21 14 7
Tema 1.9. Tpuronomerpudeckue QyHKINU 17 0 ) 12 9 3
Tema 1.10. [TpousBonHas U ee 26 0 8 18 14 4
reOMETPUYECKUI CMBICIT
Tema 1.11. IlpumeHeHHEe TNpPOU3BOAHON K 27 0 9 18 12 6
HCCJIEIOBAHUIO (PYHKIIMH
Tewma 1.12. UaTeTpan 22 0 7 15 12 3
Paznen 2. KomoOunatopuka. OCHOBBI 31 3 10 21 18 3
TEOPHMU BEPOATHOCTEH M MAaTEeMATH4YeCKOH
CTATHCTHKHU
Tema 2.1. KomOunaropuka 13 1 4 9 8 1
Tema 2.2. DeMEHTBI TEOPHH BEPOSTHOCTEH 9 1 3 6 5 1
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Tema 2.3. CraTtucTtuka 9 1 3 6 5 1
Paznen 3. 'eomerpus 91 0 28 63 57 6
Tema 3.1. IlapamienbHOCT, TPSIMBIX H 12 0 3 9 9 0
IIJIOCKOCTEMN
Tema 3.2. IlepneHAMKYISPHOCTh NPSIMBIX H 17 0 5 12 11 1
IIJIOCKOCTEMN
Tema 3.3. MHOTOTpaHHUKHT 9 0 3 6 5 1
Tema 3.4. BekTopbl B IPOCTPAHCTBE 9 0 3 6 5 1
Tewma 3.5. MeTo KOOpIMHAT B MMPOCTPAHCTBE 13 0 4 9 8 1
Tewma 3.6. [lunuaap, KoHyC, map 14 0 5 9 8 1
Tema 3.7. O0beMbI TEN 17 0 5 12 11 1
Bceero: 339 4 105 | 234 188 46




KosmuectBo
4acoB (B T.4. B

Ne HaumeHoBaHue pa3iesioB U TeM dopme Bux u popma IlianupyemMblie pe3yabTaThbl
n/n .. | yueOHOrO0 3aHATHS
NMPAKTUYEeCKOM
MOJAr0TOBKH)
Pasznes 1. Auiredpa 1 Hayaj1a aHaJamM3a
Tema 1.1 . IloBTOpEHHE 3
1 Hynepoii cpes 1 Ypox JIPS, JIPB10, MP2, MP3, MP4, MP9,
2 JleWicTBUA C LIEJIBIMA M pAllMOHATIBHBIMU YU CIIAMU 2 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP§, MP9, T1P63, T1P64, TTPy10,
Camocmoamenvnas padboma cmyoenmog:
-pelieHne MaTeMaTUYeCKHUX 3a/1a4;
Tema 1.2 . D1eMeHTHI TEOPHH MHOKECTB 1 6 (1)
MAaTeMAaTH4YeCKOl JIOTUKH
3 MHokecTBa U onepanyuu HaJl HUMA 2 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P61, IT1P62,
4 Omnepaiuy HaJl MHOKECTBAMU 1 IIpakrt. 3ansiTHE JIP1, JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1,
MP2, MP3, MP4, MP8, MP9, I1P61, T1PG2,
[1Py10,
5 MareMaTudecKre IOHSITHS 1 MaTeMaTHISCKHIE 2 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MPEAJIOKEHUS MP4, MP8, MP9, T1P61, T1P62, TTPy10,
6 YMO3aKII0UYeHNS U UX BUALL. Y MO3aKJIIOUCHUS B 1(1) Ypok JIPS, JIP7, JIP13, JIP10, JIPB13, JIPB14,
npodeccuoHansHOM chepe. JIPB15, MP2, MP3, MP4, MP8, MP9,
I1P61, T1P62, TTpy?9,
CamocmoamenvHnas paboma cmyoeHmos:
- peuieHne MaTeMaTUYECKUX 3a]1ay;
-MOJICIMPOBAaHNE CUTYyallUi B TPO(heCCHOHATLHOM
JIeITEIIHHOCTH Ha MHOYKECTBAX
- COCTaBJICHUE YMO3aKIOUEHUI B paMKaxX CBOEH
CITeIINaIbHOCTH,
- COCTaBIIEHHE YMO3aKIIIOUEHUH 10 TeMe «8 CeHTSOpS -
MexayHapoIHbIN JE€Hb PACIPOCTPAHEHUS TPAMOTHOCTH
Tema 1.3 . /leiicTBUTEIbHBIE YHCJIA 6
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7 JeticTBuTenbHbIe ynciia. beckoHeuHO yObIBaroIas 1 Jlexnus JIP7, JIPB13, JIPB14, MP5, IIPG1, ITP02,
TeOMEeTPHYECKask TPOrpeccus
8 ApudMeTHIecKHii KOPEeHb HATYPaTbHOU CTCTICHH 2 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MP5, ITP63,
[TPy10,
9 CreneHs ¢ HATypaJIbHBIM IOKa3aTeIeM 1 [Ipakr. 3ansTHe JIP5, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P61, I1P62, T1PG3,
[1Py10,
10 CreneHb ¢ NeHCTBUTENLHBIM II0KA3aTeIeEM 1 Jlexnus JIP7, JIPB13, JIPB14, I1PG3, I1Py10,
11 CreneHb ¢ NCHCTBUTENIBHEIM I10KA3aTelIeM 1 [Ipakr. 3ansTHE JIP5, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, I1Py10,
CamocmoamenvHnas paboma cmyoeHmos:
- pelIeHUue MaTEMaTHYECKHX 3aJ1a4;
Tema 1.4 . Ctenennasi pyHkuus 9
12 Crenennas GyHKIMS, €€ CBOICTBA U Ipaduk 2 Jlexums JIP7, JIP9, JIP10, JIP813, JIPB14, ITPO1,
I1P62, ITPy10,
13 | B3aumHO oOpaTHBIC (HYHKIIUU 1 Jlexnus JIP7, JIP9, JIP10, JIP813, JIPB14, I1PO1,
I1P62,
14 PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA 1 Jlexus JIP7, JIP9, JIPB13, JIPB14, I1P03, I1P64,
[Ipy9, I1Py10,
15 HppannoHaiibHble ypaBHEHUS 1 Jlexmsa JIP7, JIP9, JIPB13, JIPB14, I1P03, I1P64,
[1Py10,
16 HppannoHaiibHble ypaBHEHUS 1 [Ipakr. 3ansTHe JIPS, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P63, I1P64,
17 NppannoHanbHble HEPABEHCTBA 1 Jlexmsa JIP7, JIP9, JIPB13, JIPB14, I1P03, I1P64,
[1Py10,
18 WppanronansHbie ypaBHEHHs 1 HEPABEHCTBA 2 Ypox JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,

MP4, MP5, MP§, MP9, T11P63, I1P64,

Camocmoamenvnaa paboma cmyoenmoas:

- pelieHnue MaTeMaTUYECKUX 3a]1ay;

- rpaduYecKoe peleHne MPUKIATHBIX 3a/1a4 U3
po(hecCHOHANLHOM e TeNbHOCTH,
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Tema 1.5 . [loka3zarenabHasi QyHKIMS 12
19 [TokazaTenbHas GyHKIIHS, €€ CBOWCTBA U rpaduK 1 Jlexnus JIP7, JIP9, JIP10, ITPG1, TTP62, T1py9,
I1Py10,
20 [TokazaTenbpHBIC ypaBHEHUS 2 Ypox JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, I1P62, ITP63,
[1P64, ITpy9, I1Py10,
21 Pemenue nokasarenbHbpIX ypaBHEHUN 1 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MPS8, MP9, I1P63, T1P64, ITpy9,
22 | Pemenue nmoka3aTeNbHBIX YpaBHEHUN 1 [Ipakr. 3ansTHe JIP5, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P63, I1P64,
23 | llokazaTenbHbIC HEPABCHCTBA 1 Jlexius JIP7, JIPB13, JIPB14, I1py9, I1Py10,
24 | Pemenue rmoka3aTeIbHBIX HEPABESHCTB 1 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P63, T1P64, [1py?9,
25 Pemienue noka3arenbHbIX HEPABEHCTB 1 [IpakT. 3ansTHE JIPS, JIPB13, JIPB14, MP1, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P64,
26 CucTembl IOKa3aTeNbHBIX YPABHEHUI U HEPABEHCTB 1 Jlexums JIP7, JIP9, JIPB13, JIPB14, MP5, I1P63,
[1P64, I1py9, I1Py10,
27 Pelenne nokasaTenbHbIX YPaBHEHUM, HEPABEHCTB U UX 1 Ypok JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
CUCTEM MP4, MP5, MP8&, MP9, I1P63, I1P64,
28 Pemenue nokazarenbHbIX ypaBHEHUN, HEPABEHCTB U MX 1 IIpakr. 3ansTHE JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
CHCTEM MP3, MP4, MP8&, MP9, I1P63, I1P64,
29 | KonrponbHas pabora no reme «Iloka3arenbHble ypaBHEHUS 1 Kontp. pabota JIP9, JIPB10, JIPB13, JIPB14, MP1, MP9,
Y HEPABEHCTBA 11P63, 11P64,
Camocmoamenvnas paboma cmyoenHmog:
- pelIeHrne MaTeMaTHYECKUX 3a71ad;
Tema 1.6 . Jlorapugmuueckas pyHKIHSA 21
30 [Tonsitue norapudma. CporicTBa 1orapupMos. 2 Jlexums JIP7, JIPB13, JIPB14, MP5, I1PG1, T1PG2,
ITPy10,
31 | JlecaTuuHble ¥ HaTypaIbHBIC JOTapu(MBI 1 Jlexuus JIP7, JIPB13, JIPB14, MP5, I1PG1, T1PG2,

TPy10,
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32 Beruucnenne morapudmon Ypox JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P6S,

33 | [IpeobpazoBanue torapuGMUIECKUX BhIPAKESHUM Ypox JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P63,

34 | Jlorapudpmuueckas GyHKIIHS, €€ CBOMCTBA U IpaduK Jlexnus JIP7, JIP9, JIP10, JIP813, JIPB14, MP5,
[Ipy9, I1Py10,

35 | JlorapupmMuueckue ypaBHCHHS Jlexnus JIP7, JIP9, JIPB13, JIPB14, MP5, I1P6G3,
I1P64, Tpy?9,

36 | JlorapupmMuueckue ypaBHCHHS [Ipakr. 3ansTHE JIPS, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, T1P64, T1py9,

37 [TpeoOpa3zoBanus B JorapupMUUECKUX YpaBHEHHIX Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P64,

38 Pemenue norapudmuueckux ypaBHEHHIA Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P64,

39 | Jlorapudmudeckre HepaBeHCTBA Jlexius JIP7, JIPB13, JIPB1 JIPB13, JIPB14,4, ITPG3,
11P64, Ipy?9,

40 | Pemenue norapu(MUYECKUX HEPABESHCTB Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8&, MP9, I1P63, I1P64,

41 Pemenne norapudpMuuecknx HEpaBEHCTB IIpakr. 3ansTHE JIPS, JIP7, JIP9 MP8, MP9, JIPB13, JIPB14,
MP1, MP2, MP3, MP4, TT1P63, I1P64,

42 [TpeoOpaszoBanus B norapupMUUECKUX HEPABEHCTBAX Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P64,

43 CucreMsl norapuMHUUECKUX YpaBHEHHI U HEPABEHCTB Jlexums JIP7, JIPB13, JIPB14, MP5, I1PG3, T1P64,

44 Pemmenne norapudmuueckux ypaBHEHH U HEPABEHCTB Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8&, MP9, TT1P63, I1P64,

45 Pemmenne norapudmuueckux ypaBHEHH U HEPABEHCTB [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P63, I1P64,

46 KonTponbnas pabota no teme «JIorapudpmudeckue KonTtp. pabota JIPS, JIP9, JIPB10, MP1, MP9, I1P63, ITP64,

YpaBHEHHUS U HEPABEHCTBA»

Camocmoamenvnasn paboma cmyoeHmog:
- PCHICHUC MAaTCMATUUYCCKHX 3aJiay,
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- UCCJIEJOBAaHNE NPHMEHEHUS JIOrapu(MOB B pacueTax
Ipo(heCCHOHATBHOTO XapaKTepa;

Tema 1.7 . Tpuronomerpuyeckue popmyJibl 9
47 | Pagnannas mepa yria. [IoBopoT TOUYKH BOKPYT Havasia 2 Ypok JIPS, JIP7, JIPB13, JIPB14, MP2, MP3,
KOOpPJIMHAT. MP4, MP5, MP8&, MP9, I1P61, I1P62, T1P63,
48 OrnpezenieHne CUHYCa, KOCHHYCa M TAHTE€HCa yriia 1 Jlexnus JIP7, JIPB13, JIPB14, MP5, IIPG1, ITP02,
I1P63, ITPy10,
49 3HaKU CMHYCa, KOCUHYCa ¥ TaHTe€HCa. 3aBUCUMOCTh MEXTY 2 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
CHHYCOM, KOCUHYCOM U TaHT'€HCOM OJHOTO M TOTO e yria MP4, MP5, MP8, MP9, I1P01, I1P62, ITP63,
[1Py10,
50 Tpuronomerpuueckue ToxaecTBa. OCHOBHBIE 1 Jlexmus JIP7, JIPB13, JIPB14, I1PG1, I1P62, ITP63,
TPUTOHOMETpHUYECKHE (HYOPMYIIbI [1Py10,
51 [IpeoOpazoBanre TPUTOHOMETPUUECKUX TOXKIECTB 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P63, I1py9,
52 [IpeoOpazoBanre TPUTOHOMETPUUECKUX TOXKIECTB 1 [Ipakr. 3ansTHE JIPS, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1P63, T1py9,
53 JlokazaTenbCTBO TPUTOHOMETPUUECKUX TOXKICCTB 1 [IpakT. 3ansTHE JIPS, JIP7, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, T1PG63, T1py9,
Camocmoamenvnas padboma cmyoenmog:
- pereHrue MaTeMaTHYECKUX 3a]1ay;
- COOOIIECHUS O BEIMKMX MaTEMAaTHUKAX;
Tema 1.8 . Tpuronomerpunuyeckue ypaBHeHuUs 21
54 | YpaBHeHue cos X =a 1 Jlexums JIP7, JIP9, JIPB13, JIPB14, MP5, I1PG3,
I1P64, ITPy10,
55 Pemenve ypaBHeHU# BUJa cos X = a 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P64,
56 Pemenve ypaBHeHU# BUJa cos X = a 1 [Ipakrt. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, IT1P63, I1P64,
57 YpaBHeH#He sin X = a 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MP5, I1P63,
I1P64, ITPy10,
58 Pemenue ypaBHeHHIT BUa Sin X = a 1 Ypox JIPS, JIPB13, JIPB14, MP2, MP3, MP4,
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MPS8, MP9, 11P63, I1P64,

59 Pemenue ypaBHeHHI BUa Sin X = a [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P63, I1P64,
60 VYpaBHeHue tg X = a Jlexnus JIP7, JIPB13, JIPB14, MP5, I1PG3, I1P04,
[1Py10,
61 Pemienue ypaBHeHuii Buja tg x = a Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P63, I1P64,
Pemienue ypaBHeHuii Buja tg x = a [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
62 MP3, MP4, MP8&, MP9, I1P63, I1P64,
TpuronomeTpuueckue ypaBHEHHUsI, CBOJAIIUECS K Jlexmus JIP7, JIP9, JIPB13, JIPB14, MP5, I1P63,
63 OCHOBHEIM I1P64,
Peuienue TpUroHOMETPUYECKUX YPaBHEHUIN Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
64 MP4, MP5, MPS8, MP9, 11P63, I1P64,
Pelenne TpUroHOMETpUYECKUX YpaBHEHUN [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MPS,
65 MP9, 11P63, I1P04,
3ameHa epeMeHOM B TPUTOHOMETPUUYECKUX YPABHEHUSIX Jlexus JIP7, JIP9, JIPB13, JIPB14, MPS5, 11PG3,
66 [1P64,
67 Pemienne TpuroHOMETpUYECKUX YPABHEHU METOIOM Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
3aMEHbI IEPEMEHHBIX MP4, I1P63, ITP64,
68 Tpuronomerprieckue HEPaBEHCTBA Jlexnus JIP7, JIP9, JIPB13, JIPB14, I1P03, I1P64,
[1Py10,
69 | Pemrenue TpUTOHOMETPUICCKUX HEPABCHCTB Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8&, MP9, TT1P63, I1P64,
70 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P63, I1P64,
71 Pemienne TpuroHOMETpUYECKUX YPABHEHUI U HEPABEHCTB Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P63, I1P64,
72 | Pemienue TpUTOHOMETPHUECKUX YPAaBHEHUH 1 HEPABEHCTB [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P63, I1P64,
73 | KonrpomnbHas pabota no reme «TpuroHoMmerpuyeckue Kontp. pabora JIPS, JIPY, JIPB10, JIPB13, JIPB14, MPO,

YpaBHEHHUS U HEPABEHCTBA»

T1P63, TTP64,
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Camocmoamenvnaa paboma cmyoeHmos:
- pelieHrue MaTeMaTUYECKHX 3a/1a4;

- coobmenus Ha Temy «KpacoTa perienus
TPUTOHOMETPUUYECKUX HEPABCHCTBY»

Tema 1.9. Tpuronomerpuyeckue GyHKINH 12
74 | OGnacTh onpeaeneHrue ¥ MHOYKECTBO 3HAUCHUMA 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MPS5, IIPG1,
TPUTOHOMETPUUYECKUX (DYHKIUI I1P62, I1py9, I1Py10,
75 | YeTHOCTD, HEYETHOCTD, IEPUOTUIYHOCTH 2 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
TPUTOHOMETPUUYECKUX (PYHKIUI MP4, MP8, MP9, 11P61, TTPG2, ITpy9,
[1Py10,
76 CaoticTBa (YHKIIUU Y = COS X U €€ Tpaduk 1 Jlexnus JIP7, JIP9, JIP10, JIP813, JIPB14, MP5,
I1P61, TTPG2,
77 | Iloctpoenue rpadkoB QYHKIHHA Y = COS X 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, TIPG3,
78 | IlocTpoenue rpagkoB GYHKIHHA Y = COS X 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP1, MP2, MP3, MP4, MP8, MP9, T1PG3,
79 CaoticTBa (YHKIIMU Y = sin X U €€ rpaduk 1 Jlexnus JIP7, JIP9, JIP10, JIP813, JIPB14, MP5,
I1P61, TTPG2,
80 | [Toctpoenue rpadukoB GpyHKIMHA y = sin X 1 Ypok JIPS, JIP7, JIPY, JIP10, JIPB13, JIPB14,
MPS8, MP9, TTP63,
81 | [Toctpoenue rpadukoB PyHKIMHA y = sin X 1 [Ipaxr. 3ansTHE JIPS, JIP7, JIPY, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP1, MP8, MP9, I1PG3,
82 | CpoiicTBa (GyHKIMH Y = tg X U ee rpauK 1 Jlexuus JIP7, JIP9, JIP10, JIPB13, JIPB14, MPS5,
I1P61, TTPG2,
83 | [Toctpoenue rpadukoB GyHKIMHA y = tg X 1 Ypok JIPS, JIP7, JIPY, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP§, MP9, TT1PG3,
84 | [Toctpoenue rpadukoB QyHKIMHA y = tg X 1 [Ipaxr. 3ansTHE JIPS, JIP7, JIPY, JIP10, JIPB13, JIPB14,

MP2, MP3, MP4, MP1, MP8, MP9, I1PG3,

Camocmoamenvnas paboma cmyoeHmos:
- pCHICHUEC MAaTEMATUYCCKHX 3a/1a4,
- KCccleIoBaHNe rpaIKOB TPUTOHOMETPHUIECKUX
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ynxumi;

- coo01IeHNs 10 TeMe «DCTeTHKA B rpadukax
TPUTOHOMETPUYECKUX (DYHKITHI»

- moctpoeHue rpadukoB GyHkIwi ¢ momomnisio MS Exsel,

Tema 1.10. IIpon3BoaHas M ee reoMeTPUYECKHI CMBICJI 18
85 [TonsiTne mpou3BoAHON (PYHKITH 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MPS5, IIPO1,
I1P62, I1PGS5, ITPy10, ITPy12,
86 [Ipon3BoHas cTENEHHON (QYHKIIUN 2 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P65, T1Py10, ITPy12,
87 [TpaBuna nuddepeHupoBaHus 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MPS5, IIPGS,
[1Py10, TTPy12,
88 | Ilpumenenue npasui nuddepeHImpoBaHus s 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
BBIYMCJICHUS] TPOU3BOIHON MP4, MP§, MP9, TTIP65, I1py9, I1Py10,
89 | [Ipumenenue npaBui auddepeHIUPOBAHUS IS 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
BBIYMCIICHUS] TPOU3BOIHOM MP3, MP4, MPS§, MP9, I1P65, I1py9,
[1Py10,
90 [Ipon3BOHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKIIUN 1 Jlexus JIP7, JIP9, JIPB13, JIPB14, MPS5, 11POGS,
[1Py12,
91 Brruncnenye npou3BOAHBIX ANEMEHTAPHBIX (PYHKIINUN 2 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP5, MP8, MP9, TTP65, T1P6S,
92 ['eomeTpuyeckuii CMbICI MPOU3BOIHON 1 Jlexums JIP7, JIP9, JIP10, JIP813, JIPB14, MP5,
I1P61, P62, TTIPGS, ITPy10, TPyl 1,
93 [TpuOnmkEHHBIE BBIYUCICHUS 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, TIP65, Tlpy9, T1Py10,
94 [TpousBogHas CIOKHON QPYHKIIMH 1 Jlexmus JIP7, JIP9, JIPB13, JIPB14, I[1PO1, ITPG2,
I1P65, ITPy10,
95 Brrancnenue npou3BOAHBIX CIOXKHBIX (PYHKIIHIMA 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, TIP65, T1py?9,
96 | BeruuciieHue NPOU3BOIHBIX CIOKHBIX (DYHKITUI 1 [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, ITP65,
97 [Tpon3BOHBIE BBICIINX MOPSIKOB 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, I1POS5,
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98 Brlunciienre npon3BOIHBIX BBICIIUX MOPSIKOB 2 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P065,
CamocmoamenvHnas paboma cmyoeHmaos:
- perieHrue MaTeMaTHYECKUX 3a]1ay;
- pemieHre NpoeCCUOHATBHBIX 3aa4 C HCIIOIh30BAaHHEM
IPpUOIM)KEHHBIX BBIUMCIEHUM ¢ TOMOIIbIO IPOU3BOAHOM;
Tema 1.11. [IpumeHeHne NPOU3BOAHON K MCCJIEJOBAHUIO 18
GyHkumii
99 | Bo3pacranue u yoObiBaHuEe (QyHKITUU 1 Jlexius JIP7, JIP9, JIPB13, JIPB14, MP5, I1PO1,
I1PG2, I1PGS, Ipy9, I1Py10, ITPy12,
100 | OmpeneneHue MPOMEKYTKOB BO3PACTAHUS U YOBIBAHHS 1 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
byHKIIUN MP4, MP§, MP9, I1P61, I1P62, ITP65,
[Ipy9, [1Py10, ITPy12,
101 | Ompenenenue MpOMEKYTKOB BO3pACTaHUS U YOBIBAHHS 1 [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
byHKIIIN MP3, MP4, TTPGS, I1py9,
102 | DxctpeMmymbl GYyHKIIUN 1 Jlexums JIPS, JIP7, JIP9, JIP813, JIPB14, MP5,
I1P61, ITP62, TTPGS, ITPGS, Ipy9, I1Py10,
[1Py12,
103 | OnpeneneHne SKCTPEMYMOB (DYHKITHH 1 Ypoxk JIPS5, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P65, T1Py10, ITPy12,
104 | Ompenenenue SKCTPEMYMOB (PYHKIIHH 1 [Ipakrt. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, T1P65,
105 | Cxema uccnenoBanus (PyHKIUHU C TIOMOIIBIO TPOU3BOTHOM 1 Jlexums JIPS, JIP7, JIP9, JIPB13, JIPB14, MP5,
I1P65, IMPy10, TTPyl1 1,
106 | HUccnenoBanue pyHKIIMU C TOMOIIBIO MPOU3BOIHOM. 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
[TocTpoenue rpagukoB QyHKITHI MP2, MP3, MP4, MPS8, MP9, I1P65, 11P6S,
[1Pyl1, I1Py12,
107 | HaumGosplree ¥ HaMMEHbIIee 3HAYCHUE ()YHKITHH 1 Jlexmus JIPS, JIP7, JIP9, JIPB13, JIPB14, ITPOS,
[TPy12,
108 | HaxosxaeHue HauOOJBIIETO U HAUMEHBIIET0 3HAYCHHS 1 Ypok JIPS, JIP7, JIP9, JIP813, JIPR14, MP5, MPS§,

byHKIIMHN

MP9, [1P65, ITPy11, TIPy12,
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109 | Haxoxxnenne HanOOJIBIIETO U HAUMEHBIIIETO 3HAYEHUS 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
byHKIIUN MP3, MP4, MP8, MP9, T1P65, I1Py11,
110 | Bemykiocts rpaduka QyHKIHH, TOUYKH ITepernda 1 Jlexuust JIPS, JIP7, JIPY, JIPB13, JIPB14, I1PG1,
I1P62, TTPGS, ITPyl11, ITPy12,
111 | HaxoxaeHue IpoOMEKYTKOB BBITYKJIOCTU U TOUEK 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
nepern6a GyHkImu MP4, MP§, MP9, T1P65, T1Py12,
112 | HaxoxaeHue mpoOMEeXYTKOB BBITYKIIOCTH U TOUYEK 1 [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
nepern6a GyHkImm MP3, MP4, MPS§, MP9, I1P05,
113 | [IpumeHeHne TPOU3BOTHON K UCCIIECIOBAHUIO (DYHKITUH H 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MIOCTPOEHUIO €€ rpaduka MP2, MP3, MP4, MP8, MP9, I1P65,
[TPy12,
114 | [IpumeHeHHEe TPOU3BOJHON K UCCIEIOBAaHUIO (DYHKIIUH U 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MIOCTPOCHHUIO €€ Tpaduka MP2, MP3, MP4, MP1, MP5, MP8&, MP9,
I1PGS5, ITPyl1,
115 | KonTponbHas padota mo teme «[Ipon3Boanas u ee 1 Kontp. pabota JIPS, JIP9, JIPB10, JIPB13, JIPB14, MP1,
MIPUMEHCHHUE) MP9, ITP65,
CamocmoamenvHnas paboma cmyoeHmos:
- peleHrue MaTEMaTHYSCKUX 3a]1a4;
- rccieioBaHue rpa@uKoB QYHKIIHM, OTpaarommx
npodeccuoHanbHbIe Pe3yIbTaThl HAa IPOU3BOCTBE;
- COO0IIEHUS 110 TeMe «DCTETUKA B rpapuKax QpyHKIIMID»
- mocTpoenue rpadukor GyHknuii ¢ momoripo MS Exsel;
Tema 1.5 . UnTerpan 15
116 | [TousiTme mepBOOOpPA3HOI 1 Jlexmsa JIPS, JIP7, JIP9, JIP813, JIPB14, MPS5,
I1P61, ITPG2, ITPOS,
117 | IlpaBwmia Hax0XAEHHS IEPBOOOPA3HBIX 2 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP§, MP9, T1P06S5,
119 | HeompeaeneHHBI HHTETPAT 1 Jlexmus JIPS, JIP7, JIP9, JIP813, JIPB14, MPS5,
I1P61, ITPG2, ITPOS,
119 | BerumcieHue HeONpPEICICHHBIX HHTETPAIOB 1 Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,

MP4, MP8, MP9, T1P65,
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120 | Beruucnenue HeonpeaeaeHHBIX HHTETPAJIOB 1 [Ipakr. 3ansTHE JIPS, JIP7, JIP9, JIP813, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, I1P65,
121 | [IpaBuiia BEIYMCIICHHUS] HHTETPATIOB 1 Jlexms JIPS, JIP7, JIP9, JIP813, JIPB14, MPS5S,
I1P61, TTPG2, ITPOGS,
122 | BeruncneHue HHTErPajoB 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P65,
123 | BeruncneHue HHTErPajIoB 1 [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8&, MP9, I1P65,
124 | OnpeneneHHbIN HHTETPAT 1 Jlexms JIPS, JIP7, JIP9, JIP813, JIPB14, MPS5,
I1P65,
125 | [Inomanb KPUBOJIMHEWHOMN TpaneIim 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, I1P65,
126 | ®opmyna HeroTona-JleitOnuma 1 Jlexius JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
I1P61, ITP62, MPS5, T1P0GS,
127 | BeraucneHue miomaaei ¢ ToOMOIIbI0 HHTEerpajia 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P065,
I1P6S,
128 | BeruncneHue miomaaei ¢ MoOMOIIbI0 HHTErpajia 1 [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP1, MP2, MP3, MP4, MP8, MP9, TTP0G5,
I1P6S,
Camocmoamenvnas paboma cmyoenmog:
- peleHrne MaTeMaTHYECKUX 3a/1a4;
- BBIYHCTICHHE TUTIONIAIIel KPUBOJIMHEHHBIX Tparelui;
- cooOeHus «Beaukue MaTeMaTHKN,
Pazgea 2 . KomOunaropuka. OCHOBBI TeOpHUU 21
BEPOSITHOCTEN M MATEMATHYECKOM CTATHCTHKH
Tema 2.1 . KomonnaTopnka 9 (1)
129 | [IpaBwiio mpou3BeICHUS 1 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, I1P62, ITP67,
130 | [lepecranoBku. Pazmerenus 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,

MP4, MP§, MP9, I1P61, I1P62, T1P67,
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131 | CouyeTaHMs K MX CBOMCTBA 1 Jlexnus JIP7, JIP9, JIPB13, JIPB14, MPS5, I1PG7,

132 | Pemenue 3a1a4 Ha MEpECTaHOBKH, pa3MEIICHUS 1 2 (1) Ypox JIPS, JIP7, JIP9, JIP13, JIPB1S5, JIPB13,
coueTaHus (BKJIIOYAs 33J1a4d ¢ TPO(HeCCHOHATLHBIM JIPB14, MP2, MP3, MP4, MP8, MP9,
COJIepKaHUEM ) I1P61, I1P62, TTP67, I1Py13,

133 | bunom Herotona 1 Jlexuus JIP7, JIP9, JIPB13, JIPB14, MP5, I1PO1,

I1P62, ITP67,
134 | buHOMUABHOE Pa3NIOKEHUE 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P67,
135 | buHOMUANBHOE pa3NIOKEHNE 1 [Ipakr. 3ansTHe JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,
MP3, MP4, MP8, MP9, I1P67, T1P68,
Camocmosmenvhas paboma cmyoeHmos:
- pellleHne MaTeMaTUYCCKUX 3a/1a4;
- coobOeHus «Beaukue MaTeMaTHKN,
- pelieHre KOMOMHATOPHBIX 3a1a4 IPoheCCHOHATBHOM
HANPABJICHHOCTH.
Tema 2.2 . Dj1eMeHTHI TEOPHH BEPOSITHOCTEI 6 (1)

136 | CoObiTusi. KomOunarmu coosiTuii. [IpoTHBOIIONIOKHOE 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
COOBITHE MP4, MP8, MP9, I1P61, I[1P62, ITP67,

137 | BeposatHocTb coObITus. Cl0XKEHNE BEPOSITHOCTEH. 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,

MP4, MP5, MP8, MP9, I1P61, I1P62, T1PG7,

138 | BeposatHocTh coObITHs. CI0XKEHNE BEPOSITHOCTEH. 1 [Ipakrt. 3ansTHE JIPS, JIP7, JIP9, JIPB13, JIPB14, MP1, MP2,

MP3, MP4, MP8&, MP9, I1P61, I1P62, TTPG7,
139 | He3aBucumeble cOOBITHSI. Y MHOKEHHE BEPOSITHOCTEH. 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P61, I1P62, ITP67,
140 | Cratuctudeckas BeposTHOCTh. Perienue 3agau 2 (1) Ypok JIPS, JIP7, JIP9, JIP13, JIPB15, JIPB13,

MpoQeCCHOHAILHON HaIMPaBICHHOCTH

JIPs14, MP2, MP3, MP4, MPS, MP9,
T1P61, [IPG2, ITP67, [IPy11, TIPy12,

Camocmoamenvnasa padboma cmyoenmos:
- pelieHrue MaTeMaTUYECKUX 3a]1ay;

- COCTaBJICHHE 3a/1a4 TEOPUH BEPOSITHOCTEM
npoecCHOHANLHOM HAMTPABICHHOCTH.
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Tema 2.3 . CtaTucTHKA 6 (1)
141 | CnyuaiiHble BeJTUYHHBI 1 Jlexnus JIPS, JIP7, JIP9, JIP813, JIPB14, MP5,
I1P61, ITP62, ITP67,
142 | LlenTpanbHbIe TEHACHIIUN 2 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, I1P62, ITP67,
143 | MepsI pazopoca. 1 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, I1P62, ITP67,
144 | Cratuctuka B Ipo(ecCHOHATBLHOM JAESITEIIBHOCTH 1) Ypox JIPS, JIP7, JIP9, JIP13, JIPB1S5, JIPB13,
YyeJIOBEKa. JIPB14, MP2, MP3, MP4, MP8, MP9,
I1PG1, I1PG2, ITP67, ITPy11, I[TPy12,
145 | KonTponbHas pabota mo teme «Kombunaroprka. OCHOBBI 1 Kontp. pabota JIPS, JIP9, JIPB10, JIPB13, JIPB14, MPI1,
TEOPUU BEPOSITHOCTEH U MATEMaTUUYECKON CTATUCTUKI) MP9, I1P67,
CamocmoamenvHnas paboma cmyoeHmos:
- peleHrue MaTEMaTHYSCKUX 3a]1a4;
- COCTABJICHHE CTATHCTHYCCKUX OTYCTOB
po¢eCCHOHAIBHON HAIIPaBJICHHOCTH.
Pa3nen 3 . 'eomeTpusi 33
Tema 3.1 . [lapanjiesbHOCTH NPSAMBIX M IJIOCKOCTEM 9
146 | Beenenue B crepeoMeTpuio. «Bemukue JTroam» 1 Jlexnus JIP1, JIP7, JIP9, JIPB13, JIPB14, MP5,
MaTEMaTHKH. I1PG1, ITPG2, TTPG6, I1py9,
147 | IlapaniaenbHOCTb MPSMBIX, MPSIMON U TUIOCKOCTH 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, TTP61,
I1P62, I1P66, Ipy9, ITPy10,
148 | B3aumHOe pacnoyiokeHHue MPsIMBIX B IIPOCTPAHCTBE. 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
[1P66, MP2, MP3, MP4, MP5, MP§, MP9,
I1PG1, P62, Ipy9, ITPy10,
149 | Yrom Mexay AByMs IPSIMBIMU 2 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, I1P62, TTPG6,
ITpy9, I1Pyl10,
150 | [TapamienbHOCTD MIOCKOCTEM 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,

MP2, MP3, MP4, MP5, MPS, MP9, TTP61,
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T1P62, T1P66, IIpy9, IIPy10,

151 | Terpasap u mapaienaenumne;y 2 Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP5, MP8&, MP9, I1P61, I1P62, T1PG6,
[TPy10,
CamocmoamenvHnas paboma cmyoeHmos:
- perieHue MaTeMaTHYECKUX 3a]1ay;
- cooOmieHus «Beaukue MaTeMaTHKNY;
- U3TOTOBJICHUE MOJICNICH TETpadipa U MapalIe/IeIHIIe/a;
- coobmieHus «HTepecHbIe TPaHU MapaJUICICITUIICAY;
Tema 3.2 . [leprieHANKYJISIPHOCTD NPSMBIX H 12
TJIOCKOCTEM
152 | [leprnieHAUKYISAPHOCTD MPSIMON U TUIOCKOCTH 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, TTP01,
I1PG2, I1PG6, Ipy9, ITPy10,
153 | [Ipu3HaK NePIeHIUKYISIPHOCTH IPSIMON U TUIOCKOCTH 2 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, I1P62, T1P66,
[Ipy9, I1Pyl0,
154 | [lepnieHAUKYNIAp U HAKIOHHAS 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, T1P61, I1P62, TTPG66,
IIpy9, I1Py10,
155 | VYron mexay npsMou U MI0CKOCTHIO 2 Ypox JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8&, MP9, I1P61, I1P62, TTPG6,
[Ipy9, [1Py10,
156 | JIByrpaHHBI# yroma 1 Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9, I1P61, ITP62, TTPG6,
[Ipy9, I1Py10,
157 | [lepnieHAUKYISAPHOCTD MIOCKOCTEMN 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP§, MP9, TTP01,
I1P62, I1PG6, Ipy9,
158 | Pemenwue 3a1a4 Ha MapauICILHOCTD U 2 Ypoxk JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,

NCPHNCHAUKYJIIAPHOCTD IMPAMBIX U IUIOCKOCTEM

MP2, MP3, MP4, MP5, MP8, MP9, T1P66,
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159 | KontpoabHas pabora o teme «llapamiensHOCTh U Kontp. pabota JIPS, JIP9, JIPB10, MP1, MP9, ITIPG6,
MEPICHIUKYISIPHOCTD MPSIMBIX M IIOCKOCTEH)
CamocmoamenvHnas paboma cmyoeHmaos:
- perieHrue MaTeMaTHYECKUX 3a]1ay;
- coobmenue «llapanenbHOCTh U MEPIEHIUKYISPHOCTD B
po(hecCHOHATTLHOM IEATEIIBHOCTH,
- COOOIIEeHHUS 10 TeMe «ICTETUKA MPABHIIBHBIX JIMHUI
Tema 2.3 . MHOrOrpaHHMKH
160 | [Tonsitme MHOTOTpaHHUKA. [Ipru3mMa Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T11P61,
I1P62, ITP66, ITPy10,
161 | Ilupamunaa. [IpaBunbHas nupamMuia. Y ceu€éHHas TUpaMuaIa Ypok JIP1, JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, 11P01,
I1PG2, I1PG6, I1Py10,
162 | [IpaBWIbHBIC MHOTOTPaHHUKH Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP2, MP3, MP4, MPS5,
MPS§, MP9, I1P61, I1P62, TTP66, TTPy10,
163 | Pemenue 3a1a4 Ha MHOTOTPAaHHUKH Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP5, MP8, MP9, TTPG6,
164 | KontponbHas paboTa no Teme « MHOTOTpaHHUKI KonTtp. pabota JIPS, JIP9, JIPB10, JIPB13, JIPB14, MP1,
MP5, MP9, T1P66,
CamocmoamenvHnas paboma cmyoeHmos:
- pereHrue MaTeMaTHYECKUX 3a]1ay;
- cooOmmenus «Benukue nupamuasl JpeBnero Erunray;
- U3TOTOBJICHUE MOJIeJIe MHOTOTPAHHHUKOB;
Tema 2.4 . BekTOpbl B NPOCTPAHCTBE
165 | [TonsTue BekTOpa B MpocTpaHCTBe. PaBEeHCTBO BEKTOPOB Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, TTP01,
I1P62, TTPG6, ITpy9, IT1Py10,
166 | JleiicTBHs HAJ BEKTOpaMHU Ypok JIPS, JIP7, JIP9, JIP813, JIPR14, MP2, MP3,

MP4, MP8, MP9, I1P66, ITPy10,
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167 | KommiaHapHbIe BEKTOPBI Ypox JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, I1P62, ITPG6,
[TPy10,
168 | PasznmoskeHHe BEKTOpaA MO TPEM HEKOMILJIaHAPHBIM BEKTOpaM Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP8, MP9, T1P66, I1py9, ITPy10,
Camocmoamenvnaa paboma cmyoeHmos:
- peleHrne MaTeMaTHYECKUX 3aa4;
Tema 3.1 . MeTroa KOOpAMHAT B POCTPAHCTBE
169 | KoopauHaTel TOYKH ¥ KOOPIMHATHI BEKTOPA Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, I1P62, ITP66,
[1Py10,
170 | Ilpocreiimme 3a1a4i B KOOpAUHATAX Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, TTP06,
171 | Ilpocreiimme 3a1a4i B KOOpAUHATAX [IpakT. 3ansTHE JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP1, MP8, MP9, TTP06,
172 | CkansipHO€ IPOU3BECHUE BEKTOPOB Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP8, MP9, I1P61, I1P62, ITPG6,
173 | Yron Mexay NpsIMBIMU U TUTIOCKOCTSIMH Ypok JIPS, JIP7, JIP9, JIPB13, JIPB14, MP2, MP3,
MP4, MP§, MP9, I1P61, I1P62, ITP66,
174 | JIBmxeHus Ypok JIPS, JIP7, JIP9, JIP813, JIPB14, MP2, MP3,
MP4, MP5, MP8&, MP9, I1P61, I1P62, TTPG6,
175 | KontponsHas pabora o teme «Bektopsl. MeTon Kontp. pabota JIPS, JIP9, JIPB10, MP1, MP9, I1P06,
KOOpJMHATY
CamocmoamenvHnas paboma cmyoeHmos:
- pelleHrne MaTeMaTUYECKUX 3a/1a4;
- cooOeHus «Beankne MaTeMaTHKNY;
Tema 3.2 . [lnuHap, KOHYC, IAP
177 | Hunuanp u KOHYC Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
I1P62, ITP66, ITPy10,
178 | Pemenune 3aa4 Ha WIHHIP U KOHYC Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
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MP2, MP3, MP4, MP8, MP9, T1PG6,

179 | Cdepa u map 1 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, TTP01,
I1P62, ITPG6, TTPy10,
180 | Pemenwue 3amaq Ha cepy U map 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, T1P66,
181 | B3aumHOE pacIoyioKeHHUE TN BPAIICHUS 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, I1P66,
182 | KonTponbaas pabota nmo reme «lumuuap. Konyc. [lapy» 1 KonTp. pabota JIP5, JIP9, JIPB10, MP1, MP9, I1P06,
Camocmoamenvnas padboma cmyoenmog:
- pelIeHrne MaTeMaTUYECKUX 3a/1a4;
- U3TOTOBJICHUE MOJICJICH T BpAIlICHNUS,
Tema 3.3 . O0beMbI Te 12
183 | O6beM mpsAMOYTOIBHOTO NapasuieNenune1a 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, ITPG6,
[1Py10, ITPy11,
184 | O6beM npsMol MPU3MBI U ITWIHHAPA 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP§, MP9, TTP01,
I1P62, I1PG6, I1Py10, ITPy11,
185 | OO0beM HAKIIOHHOH MPU3MBI 1 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, I1PG1, I1P62,
I1P66, ITPy10, ITPyl11,
186 | OO6beM mupamMuIbl U KOHYyCa 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, T1P61, I1P62,
I1PG6, I1Py10, ITPy11,
187 | O0Bem mapa u mwIomas chepol 1 Ypox JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP5, MP8, MP9, T1P61,
I1P62, I1P66, ITPy10, ITPy11,
188 | Pemenue 3aga4 Ha 00BEMBI TSI 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
MP2, MP3, MP4, MP8, MP9, TTP66,
189 | O6beM mapoBOro cerMeHTa, NIapOBOTO CIOS U MIAPOBOTO 2 Ypok JIPS, JIP7, JIP9, JIP10, JIPB13, JIPB14,
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CEeKTopa

MP2, MP3, MP4, MP§, MP9, 1IP0I, I1P62,
I1P66,

190

KonTponpHas pabora o teme «O0bEeMBI TeI»

Kontp. pabora

JIPS, JIP9, JIPB10, MP1, MP9, ITPG6,

Camocmoamenvnaa paboma cmyoeHmos:
- perieHrue MaTeMaTUYECKUX 3a]1ay;
- pellieHre NPUKIIATHBIX 3a1a4 Ha BBIYHCIEHUE 00BHEMOB.




no

Pexomenayempbie HCTOUHMKH HH(OPMAIUH JJI51 00YYAKOLIMXCS:

- OCHOBHAfl JIUTepaTypa:
AmumoB  HI.A., Komsarun [O.A., Tkauesa M.B. Maremaruka: anrebpa u Haudana
MaTEeMaTUYeCKOro aHaju3a, reoMeTpus. Anredpa U Hayajla MAaTeMaTHYECKOTO aHaIM3a
10-11 xmaccel: yueOHWUK i1  00IIe0Opa30BaTECIIbHBIX OpraHU3alMi: Oa30BBIM H
yrayOJieHHbIN ypoBHU. — 3-¢ u3ll. — M.: [IpocBemenue, 2019. — 463 c.: ui.

Aranacsa JI.C., byry3oB B. ®@., Kagomner C.b. u np. MartemaTtuka: anredpa u Havaia
MaTemMaTtuueckoro ananusza. ['eomerpus. 'eomerpus (6a30BbIii U yri1yOJIeHHbIN YPOBHU).
10—11 xmaccer. — M., 2019.

- IOMOJTHUTEJILHAS JIUTEpaTypa:
Maremaruka: anrebpa W Hadalla MaTeMaTHYECKOTO aHaju3a, reoMmerpus. Anredpa u
Hayajla MaTeMarudeckoro aHanmsa (B 2 yactsax)  Yacte 1: Mopakosuy A.I'., CeMeHOB
[1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noja pegakuueit Mopakosuua A.I'.  10-11,
OO61ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCTHIO «MOLl MHemo3unay, 2016

MareMaTrka: anreOpa M Hadajga MaTeMaTHYECKOTO aHajau3a, reoMmerpus. I'eomerpus,
[apeirun U.@., 10-11, OO0 «IPODA»; AO «13natenscTBo [IpocBemenue», 2018
Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOrO aHaiM3a, reoMeTpus. Anredpa u
Hayaja MareMaTndeckoro anannsa, Buinenkun H.4., 10-11k1.; Muemosuna, 2016
Anrebpa m Havama wmaremMatudeckoro anammsa 10-11 xmace, C.M.Huxombckuid,
M.K.IToranos, H.H.PemeTrnukos, A.B.1lleBkuH,: [Ipocsemenne, 2019. — 435 c.:un

- HHTEPHET-HCTOYHHKH:

https://resh.edu.ru/subject/ - Poccuiickas 31eKTpoHHas MIKOJIa;

www.fcior.edu.ru (MuadpopmannoHHbie, TPEHUPOBOUHBIC U KOHTPOJIbHBIC MATEPUAIIBI).
www.school-collection.edu.ru (Eaunas KoJUIeKIMU  IUQPPOBBIX  00pa30BaTENbHBIX
pecypcoB).

https://multiurok.ru/kyzaylana/ - mepconanbHBIN caliT mpenoaaBaTens
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