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1 HACIHOPT PABOYEM [TIPOTPAMMBbBI YUYEBHOI'O NPEAMETA
VI11.04 MaremaTuka

1.1 OOJsacTb NpUMEHEHUsI NPOTrPAMMbI

Peanuzanus cpennero o6mero o6pazoBanusi B npenenax OIl CIIO mo
IporpaMMe NOJArOTOBKY CHELMAIMCTOB CPEIHETO 3BE€HA IO CIIEUAIBHOCTH
08.02.13 MoHTaxX M DJKCIUTyaTalMsi BHYTPEHHUX CAHTEXHUYECKUX YCTPOMCTB,
KOHJAMIIMOHUPOBaHUS Bo3ayxa M BeHTW UM B coorBerctBuuc ®I'OC CIIO mo
cnennasibHOCTH 08.02.13 MOHTa) M 3KCIUTyaTanys BHyTPEHHUX CAaHTEXHUYECKUX
YCTPOWCTB, KOHJIWLMOHUPOBAHUS BO3]lyXa U BEHTHALMH C YYETOM TPEOOBAHMIA
®I'OC cpeanero o61iero o6pa3oBaHus, YTBEPKIESHHOTO MpUKa3oM MuHOOpHAYKH
Poccun ot 17.05.2012 Ne 413 ¢ wu3MEHEHUsAMH, BHECEHHBIMH IPUKA3aMH
MununcrepcTBa npocsenienus Poccniickon ®enepanyu ot 12 aBrycra 2022r. Ne732
u ot 27 nexabpsa 2023r. Nel028 u ¢enepanbHOil 00pa30BaTeIbHON MPOrpaMMBbl
cpenHero oOmero oOpa3oBaHMs, YTBEPXKACHHOW NpHKa3oM MuHucTepcTBa
npocBeleHust Poccutickoit ®enepanuu ot 18 mas 2023r. Ne371.

1.2 OOmas xapakrepuctuka yueonoro npeamera YII.04MaTremaTuka

Vueonnii kypc VYII.04 MaremaTuka sBISE€TCS OJHUM U3 HauOoJee
3HaYUMBIX B IPOrpaMMe€ CpeJHEro oOmero oOpa3oBaHUs, MOCKOJIBKY, C OJIHOM
CTOPOHBI, OH OOECIEYMBAET HHCTPYMEHTAIbHYIO 0a3y [ HU3y4YeHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOoll CTOPOHBI, (POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHHE O0YYalolUXCsl HA YPOBHE, HEOOXOAUMOM JJIsl OCBOCHUS
y4eOHbIX KypCOB HH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU. B
pamkax yueOHoro kypca YII.04 MaremaTrnka oOyvarolmuyecs OBJIAJECBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUPYET CBOH
JOCTIDKeHUsSI B MaTemaTudeckoit dopme. YueOnsiii kypc YII.04 MartemaTtuka
3aKJ1a/IbIBAa€T OCHOBY JJIsS YCIENIHOTO OBJIAJICHUS 3aKOHaMHU (PU3UKHU, XHUMUH,
OHMOJIOTHY, TOHUMAHHWS OCHOBHBIX TEHICHIIMI YKOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEAHEBHOW KU3HU. B TOXe Bpems
OBJIaJIcHHE AOCTPAKTHBIMH H  JIOTUYECKH CTPOTUMH  MaTeMaTUYCCKUMU
KOHCTPYKITUSIMA Pa3BHBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WCTUHHOCTh YTBEPXKIEHUS, HCIOJIb30BaTh O0O00OIIEHHE U KOHKPETH3AIHIo,
abcTparupoBaHKEe U aHAJIOTHIO, (POPMHUPYETKPEATUBHOE U KPUTUUECKOE MBIIIIICHHUE.
B xone uzyuenus YI1.04 MatemaTuka Ha ypOBHE CPEIHETO 0011IeT0 00pa3oBaHUs
oOydJaronyecss TMOJIy4arOT HOBBIM  OMNBIT  pEIICHUs] NPUKIAJHBIX  3aj]ad,
CaMOCTOSATENLHOTO MOCTPOCHUSIMATEMATHYECKUX MOJENIeN pealbHbIX CUTyallud U
UHTEpIIpeTalluk  TOJYYCHHBIX  pElIeHUM, 3HAKOMSITCA C  IpUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEN B NPHUPOAE, HAYKE MU B HCKYCCTBE, C
BBIJAIONTUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA W WX aBTOpaMH. YUEeOHBIH Kypc
YI1.04 MaremaTuka 00JagaeT 3HAYUTEILHBIM BOCIHUTATEIBLHBIM ITOTEHIINAIOM,
KOTOPBIA peanu3yeTcsl Kak uepe3 Y4eOHbI Marepuan, CrnocoOCTBYIOIIHIA
(GOopMUPOBAHHIO HAYYHOIO MHPOBO33PEHMs, TaK U uepe3 crnernupuky ydeOHOU
NEeSATEIbHOCTH, TpeOyromen CaMOCTOSATEIILHOCTH, AKKypaTHOCTH,
MPOIOIKUTEILHON KOHIEHTPAIIUY BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJYyYECHHBIN
pe3yibTar.



1.3 Heau n3yyenusi yueonoro npeamera YI1.04 Maremaruka:

- (QopMupoBaHuE IIEHTPAIBHBIX MAaTEeMAaTHYECKUX TOHATHNA (YHCIIO,
BETMYMHA, TeoMeTpuueckas Qurypa, IEepEeMEHHas, BEpPOSTHOCTh, (DYHKITH),
00€eCleYnBaOIINX TMPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTEMaTUYECKOTO
o0pa3oBaHUs 00yYarOITUXCS;

- MOJIBEICHHE OOYyYalolUXCsl Ha JOCTYIIHOM /i HUX YPOBHE K
OCO3HAaHHUIO B3aMMOCBSI3M MATEMATUKH W OKPYXKAIOLIEr0 MHpa, TMOHHUMAaHUE
MaTE€MaTHUKH KaK 4YacTu oOLIel KyIbTYphl YEJIOBEUECTBA;

- pa3BUTHE UHTEIUIEKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcsi, TMO3HABAaTEILHOW AaKTUBHOCTH, HCCIEAOBATEIIbCKUX YMCHHM,
KPUTHYHOCTH MBIIIJIEHUS, UHTEPECA K U3YUYEHUIO MATEMATHKU;

- dbopmupoBaHue (PYHKIIMOHAIBHOW MAaTEeMAaTHUYE€CKOW TPaMOTHOCTH:
YMEHHSI paclo3HaBaThb MAaTEMAaTUYECKUE AacCleKThl B PEaJbHBIX KU3HEHHBIX
CUTyallUsIX W TPU U3YUYEHUHU JPYTUX YYEOHBIX MPEIMETOB, TMPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (POopMyIHpOBaTh UX Ha SI3bIKE MaTEeMaTHUKU U
CO3/1aBaTh MAaTEMATHYECKUE MOJIEIU, NPUMEHATh OCBOEHHBIM MaTE€MaTH4ECKUIA
amnmnapar JJisl pelICHUs] MTPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U
OIICHUBATH MOJYYEHHBIE PE3yJIbTaThI;

- (QopMmupoBaHUE TMPEACTABICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU
KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

- (hopMuUpoBaHUE MPEJCTABICHHUS 0 MHOTOIPAaHHUKAX U TeJIaX BPaIllEHUS KaK
O BXXHEUIIIUX MATEeMaTUYECKUX MOJEJISIX, MO3BOJISIIONIMX OMUCHIBATH U W3Yy4aTh
pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPA;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATh HA YEPTEXKaX, MOJIEISAX U B PEATbHOM
MHpE MHOTOTPAHHHKH U T€Jla BPaILCHHUS;

- OBJIaJICHUE METOJAaMH PEIICHUS 3a7a4 Ha TOCTPOCHUSI Ha M300paKeHHSIX
MIPOCTPAHCTBEHHBIX PUTYD;

- (opmupoBaHMEe YyMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHUSAMH O
MHOTOTPaHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

- OBJAQJCHUE AQJITOPUTMAMM PEIICHUS OCHOBHBIX THUIIOB  3ajady,
dbopMupoBaHUE YMEHHSI MPOBOAUTH HECIOKHBIE JOKA3aTeIbHBIC PACCYXKICHUS B
X0JI€ PeIIeHUs CTEPEOMETPUUECKUX 3aJ1a4 U 3aJ1a4 C MPAKTUYECKUM COJICPIKAHUEM;

- pa3BUTHE  UWHTEJUICKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOyyJarommxcsi, TO3HABATEILHON AaKTUBHOCTH, UCCIEIO0BATEIbCKUX YMEHUM,
KPUTHUYHOCTH MBIIIJICHNUS,

- (opmupoBanue  (QYHKIIMOHATBLHONW  TPAMOTHOCTH,  pEJIEBAHTHOM
r€OMETPUU: YMEHHE PACIlO3HABATh MPOSIBJICHUS T€OMETPUUECKUX TMOHATHIA,
00BEKTOB ¥ 3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3yUECHUU
JPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMyTHUpOBaTh WX Ha SI3BIKE TEOMETPUHU U CO37aBaTh T€OMETPUUYCCKUE MOJICIIH,
MPUMEHSTh OCBOCHHBIM T€OMETPUYECKUI amnmapaT [Jis pEelIeHUs MPaAKTUKO -
OpPUEHTUPOBAHHBIX 3a/la4y, WHTEPOPETUPOBATH M OLECHUBATh IOJIYYEHHbIC
pe3yJIbTaThl

1.3 Mecrto yueOHoro mpeamera YII.04 Maremaruka B CTPYKType
HIICC3:



VYueOusiii npeamer YII.04 MartemaTuka sBisieTcss y4eOHBIM MpPEIMETOM
oOsi3aTenbHONM TpeameTHOW obmactu «Marematnka u uHpopmarukay OI'OC
cpeaHero oo1ero oopa3oBaHusl.

B yue6nom muane IIIICC3 yueOnwiii npeaver YII.04 MaremaTuka
BXOJIUT B COCTaB 00I111e00pa30BaTEIbHBIX YU€OHBIX MTPEAMETOB.

[Ipu »TomM wu3ydenwe yueOHoro mnpenmera VYII.04 MaremaTuka
IpeIyCMOTPEHO Ha 0a30BOM ypOBHE M HAIPABJICHO HA JOCTH)KEHHE JIMYHOCTHBIX,
METaIpPEeAMETHBIX U MPEIMETHBIX PE3YIbTaTOB.



2. INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYUEBHOI'O
INPEAMETA VYII.04 MATEMATHKA
JIMYHOCTHALIE PE3VYJIBTATHI

1) rpaxkmaHckoro BOCHUTaHUA: CHOPMUPOBAHHOCTh IPAKIAHCKON MO3UIINU
oOy4Jaronierocsi Kak akTUBHOT'O M OTBETCTBEHHOI'O YJIEHa POCCHMCKOTO OOIIECTBA,
MPEACTAaBICHUE O MAaTEMAaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHMS PA3TMUYHBIX
CTPYKTYp, SIBJICHHH, TPOIEIyp TPaKIaHCKOTOo oOImecTBa (BBIOOPHI, OMPOCH H
JIpyroe), yMEHHE B3aMMOJICHCTBOBATH C COIMAJIbHBIMA HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) NOaTpUOTHUYECKOTO BOCHUTAHUSA: CHOPMHUPOBAHHOCTH  POCCUICKOMN
IpaXXJaHCKOM UJACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U HACTOSLIEMY POCCHUUCKOU
MAaTEMATUKH, LIECHHOCTHOE OTHOILLIECHUE K JTOCTUXKEHUSM POCCUUCKAX MATEMATUKOB
U POCCHUMCKOM MATEMATUYECKOM IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHUKECHHN B
JIPYTUX HayKaxX, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'O BOCIUTAHMS: OCO3HAHUE JTYXOBHBIX IIEHHOCTEH
poccHiickoro Haponaa, cpopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
IOBEACHUSI, CBSI3aHHOI'O C ITPAKTUYECKUM IPUMEHECHHEM JOCTHKEHUW HAyKu U
JESATENBHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B [IOCTPOCHUE YCTOMYUBOIO
Oyny1mero;

4) 3CTETUYECKOTO BOCITUTAHUS: SCTETUUECKOE OTHOIIEHNE K MUPY, BKJIHOYas
ACTETUKY MATEeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, pEIICHUH,
pacCykJI€HUM, BOCIPUUMYMBOCTh K MATEMAaTUUYECKUM aCEKTaM Pa3InyHbIX BUIOB
HCKYCCTBA;

5) ¢usnueckoro BOCMUTaHUA: CHOPMUPOBAHHOCTH YMEHHUS TMPUMEHSTH
MaTeMaTUYeCKUe 3HAHMs B MHTEpEcax 370pOBOTO U Oe30macHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBbIO  (340pOBOE IHUTAHMUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHM W OTHAbIXA, peEryjsipHas (Qu3HUecKas
aKTUBHOCTb), (DU3UYECKOE COBEPIICHCTBOBAHWE TIPU 3aHIATUSAX CIHOPTUBHO-
03JOPOBHUTENBHON IEATENBHOCTBIO;

6) TPYyJIOBOTO BOCHHUTAHHUS: TOTOBHOCTh K TPYIy, OCO3HAHHUE IIEHHOCTHU
TPYIOJIIOOUS, UHTEPEC K PA3IMYHBIM cepaMm MpoPecCHOHATLHON NIeATeTbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW W YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOp Oyymiein
npodeccun M pearu30BBIBATh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI, TOTOBHOCTHh H
CIOCOOHOCTh K MaTeMaTH4eCcKOMY OOpa3oBaHHIO U C€aMOOOpa30BaHMIO Ha
NPOTSHKEHUNM BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHHUH
MPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABIECHHOCTH;

7) SKOJOTHYECKOTO BOCHUTAaHUS: CHOPMHUPOBAHHOCTh HKOJIOTHYECKOM
KYJIbTYPbl, IOHUMaHUE BIMSAHUSA COLMUAIBHO-)KOHOMHUUYECKUX MPOLIECCOB Ha



COCTOSIHME MPUPOJHON U COLMAIBHOM Cpenibl, OCO3HAHUE ITI00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM, OPUEHTALMS Ha NPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN
JUIS peleHus 3a/1ad B 00J1acTH OKpY’KaloLel cpeibl, INIAHUPOBAHKUE TIOCTYIIKOB U
OLICHKM MX BO3MOKHBIX MOCIEACTBUM I OKPYIKAIOIIEH CPEBL;

8) ILEHHOCTM HAyYHOTO MO3HaHH: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U OOILECTBEHHOU
IOPAKTUKH, IIOHUMAaHUE MAaTEMaTH4YEeCKOW HAyKHM KakK c@epbl UeJIOBEUYECKOIl
JEATEIbHOCTH, JTAIllOB €€ pa3sBUTUA W 3HAYMMOCTH UL PA3BUTHUSA LMBHIM3ALNH,
OBJIAJICHUE SI3bIKOM MAaTE€MAaTHKH U MAaTEMAaTHYECKOW KYyJIBTYpPOH KakK CpPEICTBOM
MO3HAHUA MHpPA, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HMCCIEI0BATEIBCKYIO
NEeATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATBI

Ilo3naBaTesbHBbIC YHUBEPCAIbHbIE YUeOHbIE NeiCTBHSA

ba3oBble Jjoruveckue aeiicTBus:

BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMaTUYECKUX
00BEKTOB, HOHATUMN, OTHOLIEHUH MEX Ty TOHIATUSIMH, (POPMYJIUPOBATHONPEACICHUS
HNOHSTUMN, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS JIsI
00OOIIeHUs] U CpPaBHEHHUS, KPUTEPUU IPOBOJUMOrO aHaIM3a; BOCIPUHUMATb,
dbopMmynupoBaTh M NpPeoOpa3oBbIBaTb  CYXKIEHUS:  YTBEPAMUTEIbHBIE U
OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H UITPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOACHUIX U YTBEPKIACHUSAX, Mpejaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEHYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEPXKJICHUM (TpsiMble M OT MPOTHUBHOTO), BBICTPAMBATh aAPryMEHTAIIMIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHbBIE CYXKACHUS U
BBIBOJIbI; BBIOMpATh CHOCOO pelieHus yuyeOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BapHaHTOB pELICHUsI, BRIOMPATh Harboiee MOAXOASIUN ¢ yUETOM CaMOCTOSITENIHHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejJbCcKie AeHCTBHSA:

HCIIOJIB30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh ~ BOMNPOCHl,  (PUKCUpYIOUIME  MPOTUBOpEUYHe,  MIpobdiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATH
CBOIO IIO3ULINIO, MHECHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, MTPOLIECCaMHU;
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CaMOCTOSITENIbHO (POPMYJIMPOBATh OOOOIIEHUS U BBIBOJABI IO pe3ysbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OIECHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILIEHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLlecca, a TaKKe BBIIBUIAThH
IIPEATNIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora c unpopmanmei:

BBISBJIATH AePUINTH HHPOPMAINH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U IS PELICHUS 3aa4H;

BbIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALIMIO PA3INYHBIX BUAOB U (hOpM
IIPEJCTaBIICHNUS;

CTPYKTYypUpOBaTh MH(OpMalMIO, TIPEACTaBIATh €€ B pa3iMuHbIX (Qopmax,
WUTIOCTPUPOBATH TpadUyueCcKy;

OLICHUBATh HAaJEXKHOCTD uH(popMauu 1o CaMOCTOSITEIIEHO
c(OpMYITUPOBAHHBIM KPUTEPHUAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC 1CHCTBHSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSAMU
U LeIIMH OOILEHHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIUCBMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS MO XOAYy PELICHUS 3alauH,
KOMMEHTHUPOBATH ITOJYy4YECHHBIN pE3yJIbTaT;

B X0JIe 00CYKJEHHS 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMO TEMBbl,
po0JIeMBbI, pelIaeMoii 3a/1a4M, BEICKa3bIBaTh UAEH, HALIEJICHHbIE HA TOMCKPEIICHHS,
CONOCTABJATh CBOU CYXKIECHHUS C CYXICHUSAMHU JPYIMX YYACTHUKOB [HAJIOTA,
oOHapyXuMBaThb pa3jiMyu€ M CXOJACTBO TMO3ULUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a1a4, YKCIIEPUMEHTA, UCCIICIOBAaHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUU U 0COOCHHOCTEN ayIUTOPUH.

PeryisiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe 1eHCTBUS

Camoopranusamnus:

COCTaBJISITh IUJIaH, AJITOPUTM PEUICHUS 3a/1a4, BHIOMPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YUETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJIEKT:

BJIQJIETh HABBIKAMM  IIO3HABATENBHOM  pedrekcun Kak  OCO3HaHHS
COBEPLIAEMBIX JAEHUCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB, BJIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJS TMpoliecca M pe3ysibTaTa peIIeHUs
MaTeMaTU4YECKOU 3a/1a4H;



NpeNBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PEILICHUU 3a]a4H,
BHOCHTb KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEW; OLIEHUBATh COOTBETCTBHE
pe3yapTaTa ILeld U YCIOBHUSIM, OOBSCHSTh MNPUYUMHBI JOCTHXKEHUS WIU
HEJIOCTIKEHHUS PEe3yJIbTaTOB JIESITEIbHOCTH, HaXOAUTh OIIMOKY, /aBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITE€IbHOCTD:

MOHMMATh U KCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUIYaTbHOU
paboThl TpU pelmeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IEJIb COBMECTHOM
JEeSATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM pPAalbOTHI, pacupeleisTh
BU/JIBI PabOT, JOTOBAPUBATHCA, OOCYKIATh MPOIIECC U PE3yIbTaT pabdoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (hopMax padboThl (00CYXIeHHUsS, OOMEH MHEHHUU,
«MO3TOBBIE IITYPMBI» U HHBIE), BBIIIOJIHATH CBOIO YaCcTh pabOThl U KOOPAWHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJICHAMHA KOMaH/bl, OLIEHUBATh KA4ECTBO CBOETO BKJIa/1a
B OOmMH NOPOAYKT MO KpUTEpUAM, CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJCHCTBHUSL.

I[MPEAMETHBIE PE3YJIbTATHI

Yucua ¥ BEIYUCTICHUSA:

OIIEPUPOBATh IOHATHUSAMU: PALUOHAIBHOE U JEUCTBUTEIBHOE YUCIIO,
HaTypaJbHOE, LIEJI0€ YUCIO0, OOBIKHOBEHHAs WU JAECSITUYHAs JApoOb, MPOLEHTHI,
MCIIOJIb30BaTh IPU3HAKH JEITMMOCTH LIEJIBIX YNCEII, PA3JIOKEHUE YUCIIa Ha IIPOCTHIE
MHOYUTEIN ISl pPELICHUS 3a/1a4;

BBIMIOJIHATh ~ apu(PMETHYECKHuEe  oOmepauud ¢  palMOHAIbHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMU;

BBITMIOJIHSATH MPUOIMKEHHBIE BBIYMCIICHUS, UCIIONIb3Ysl MPaBUIa OKPYTJIEHUS,
JIeJaTh MPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUM;

ONEPUPOBATH MOHATHUAMU: CTETIEHB C LEJIbIM U PAallMOHAIBHBIM MTOKA3aTEIEM,
cTaHjaptHas ¢Gopma 3amuch JEHCTBUTEIBHOTO 4YHWCJIA, KOPEHb HATypaJbHOU
CTETIeHHU, UCTIOJIb30BaTh MOIXOIAIIYI0 (JOPMY 3aMUCH JIEHCTBUTENBHBIX YHUCEeN AJIs
peleHns MPaKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX;

ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBLHOIO yIJIA,
UCIIOJIb30BaTh 3aMKCh MTPOU3BOJIBHOTO YIJia Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKINH,

ONEpPUPOBATH MOHATHAMU: JIOTapu(M UHUCIA, TECATUUYHBIE U HaTypajbHbIE
JoTapu(MBbI.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATH TOHATUSAMHU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO, LIEJIOE,
palMOHAIIBHOE, UPPALMOHAILHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBINOJIHATh MPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN U PEILaTh
TPUTOHOMETPUUECKUE YPAaBHEHMS,
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BBIIIOJIHATh NPEOOpa3oBaHUs LEJbIX, PALHOHAIBHBIX M HPPALUOHAIBHBIX
BBIPKEHUI U pelIaTh OCHOBHBIE TUIIBI LIEJbIX, PAMOHAIBHBIX U UPPALIMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB;

IPUMEHATh YPABHEHUS U HEPABEHCTBA JUIS PEIICHHs] MAaTEMAaTUYECKUX 3a1a4
¥ 3371a4 U3 PA3IUYHBIX 00JIacTel HAyKHU U PEAIbHOM KU3HU;

MOJICIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHSI, YpAaBHEHMWS, HEPABEHCTBA 10 YCJIOBHIO 3aJadyM, HCCIEN0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAaHUEM allllapaTa ajreopsl;

NPUMEHATh CBOWCTBAa CTEMEHU JUId MpeoOpa3oBaHUs  BBIPAKEHUIA,
ONEpUPOBAaTh TOHATHSIMHU: IOKA3aTEeIbHOE YpPAaBHEHHE M HEPABEHCTBO, pEIIATh
OCHOBHBIE THIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB;

BBIIIOJIHATh MPEoOpa30BaHUs BBIPAKEHHUM, COJEpKAIIUX JIOrapuMsl,

ONEepUpPOBATh MOHATUSAMU: JIOTAPU(PMUUECKOE YPABHEHHE U HEPABEHCTBO,
pelaTb OCHOBHBIE THIIBI JIOTapU(PMHUUECKUX YPABHEHUH M HEPABEHCTB;

HAXOJUTh PELICHUS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpOBaTh NMOHATHUAMU: CHCTEMA JIMHEWHBIX YPAaBHEHHU U €€ pEIIECHUE,
UCII0JI30BaTh CUCTEMY JIMHEHNHBIX YPABHEHUH IS PEIICHUS IPAKTUYECKUX 3a/1a4;

HaXOJIUTh PEIICHMs MPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
YPABHEHUU U HEPABEHCTB;

MOJEJIUPOBATh pPEAbHbIE CHUTyallUM Ha s3bIKe anreOpbl, COCTaBJISATh
BBIDOKEHUSI, YpABHEHUS, HEPABEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM aIlllapaTa aireopsbl.

DOyHKUMHU ¥ TpaduKu:

ONnepupoBaTh MOHATHAMU: (QYHKLHS, CIOCOOBI 3aJaHus (PYHKUIUHU, 001acTh
ONpENENCHUs] U MHOXXECTBO 3HA4eHU (QyHKUUU, Tpapuk (DYHKIUH, B3aHUMHO
oOpaTHbIe (DYHKIINH;

OTIEpUPOBATH MOHATUIMU: YETHOCTh M HEUETHOCTD QYHKIMH, HYIH QYHKIUH,
OPOMEXYTKH  3HAaKOIIOCTOSIHCTBA, MepHoAuYecKass  (yHKUUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpeMyMmMa  (DYHKIIMH, HauOOJbIIee W
HaMMeEHblllee 3HAYeHUs (QYHKIMM Ha TPOMEXKYTKE, HCIONb30BaTh WX IS
UCCIeI0BaHUS (PYHKIMH, 3aJaHHOM TpaduKoM;

UCIOJIb30BaTh TpaduKu (PYHKUUN i1 pElIeHUs YpaBHEHUH; CTPOUTH U
yuTaTh TrpaduKU JUHEHHOM (QYHKIUHM, KBaApaTUYHOM (QYHKLIHUHU, CTEHEHHOU
(GYHKITUH C LETBIM TTOKa3aTesIeM;

OMepupoBaTh MOHATUSIMU: TpadUKU MOKA3aTEIbHOM, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUUN, U300pakaTh UX HA KOOPAMHATHOW MIIOCKOCTH U
VICITOJIB30BATh JIJIS PEIICHMS] YPABHEHUI U HEPABEHCTB;

n300pakaTh HA KOOPJAMHATHOW TUIOCKOCTH TpauKH JTMHEWHBIX ypaBHEHUMN
Y UCIOJIb30BaTh UX JUISl pELIEHUSI CUCTEMBI IMHENHBIX YPABHEHUMN;

UCIONB30BaTh Tpaduku GYHKIUE A7 HMCCIENOBAaHUS MPOLECCOB H
3aBHCHUMOCTEH IpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peatbHON
KU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOr0 aHAJIN3a:

OTEepUPOBATh MOHSATHAMH: TOCIEAOBATENbHOCTh, apudmernyeckas u
reoMeTpHUUecKas MPOrpecCur; ONEPUPOBATh MOHATUSIMU: OECKOHEUHO YOBIBAIOIIAs
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reoMeTpUYecKasl porpeccusi, cyMmma O€CKOHEYHO YOBIBAIOIIEH reoMeTpUYeCKOon
MIPOTPECCHUU;

3a/1aBaTh IIOCJIEIOBATEIBHOCTH PAa3JIMYHBIMH CIIOCOOAMH; HCIIOJIb30BaTh
CBOMCTBA MOCJEAOBATEIBHOCTEM W MPOTPECCHI JIs PEIICHUS pPealbHbIX 3a7ay
MPUKJIAHOTO XapaKTepa.

OTIEPUPOBATh MOHATUSIMU: HEMpPepbIBHAS (DYHKIMS, MPOU3BOAHAS (DYHKIIHH,
HCIIOJIb30BaTh T€OMETPUUYCCKUN U (PU3HMUECKUN CMBICI POU3BOIHOM ISl PEIICHUS
3a/1a4; HaXOJIUTh IPOU3BO/IHBIC dJIEMEHTAPHBIX (PYHKIIMM, BEIYUCIISATH POU3BOTHBIC
CYMMBI, TPOU3BECHUS, 9aCTHOTO (DYHKIIHIA;

HCITOJTh30BaTh MPOU3BOIHYIO JIJISl HCCIICOBAHUS (PYHKITUM HAa MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIETOBAHUS K TOCTPOCHUIO TPaUKOB;

MCMOJIb30BaTh MPOU3BOAHYIO JUII HAXOXACHUS HAWIYUIIETO PEIICHUS B
MPUKJIAHBIX, B TOM YUCJIE COUAITBHO-3KOHOMUYECKHX, 3a/1a4ax;

OTIepUpOBaTh IOHATHSAMU: TIepBOOOpa3Has M  HHTErpajig, IOHUMATh
TCOMETPUYCCKUM M (PU3UIECKUM CMBICII HHTETpaa;

HaXO0JIUTh IEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKITUM, BBIYUCIIATH HHTETPAII 10
dbopmyne Herorona—JleliOHuia;

pemaTrh NPUKIAAHBIC 33Ja4d, B TOM YHCIIE COLUAIIBHO-3KOHOMUYECKOTO U
(bU3UYIECKOro XapakTepa, CpeICTBAMHU MaTeMaTHYECKOT0 aHaIu3a.

MHoKecTBa M JIOTHKA:

ONEpPUPOBATH TOHATUSIMH: MHOXKECTBO, ONEpallMM HAJl MHOXECTBAMU;
MCIMOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmnapar JJid ONHCAaHUS PEaJbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX yUEOHBIX MPEAMETOB;

ONIEPUPOBATH MTOHATHSIMMU: OmnpeAeseHue, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTRO.

Crepeomerpus:

OIEpUPOBATH MOHATHUSIMHU: TOUYKA, MPsIMasi, INIOCKOCTh; MIPUMEHSTh AKCUOMBI
CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PEIICHUNA T€OMETPUUYECKUX 3a/1a4;

ONIEPUPOBATH MOHATUSMU: MAPALICTIBHOCTh U NEPIEHIUKYISPHOCTD PSMBIX
U TNIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX W TUIOCKOCTEH B
MIPOCTPAHCTRBE;

ONEPUPOBATH TMOHATUSMU: IBYTPAHHBIM yroJl, TPAaHU JBYTPAHHOTO YTIIA,
pebpo ABYTpaHHOTO yTJia, JUHEHHBIM YroJl IBYTPAHHOTO YIJIa, TpajyCHas mepa
JIBYTPaHHOTO YyTJIa;

ONEpUPOBATh MOHSATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBIMYKJIbIMI
MHOTOTPaHHMUK, d3JIEMEHTBl MHOTOTpaHHMKA, IPaBWIbHBIH  MHOTOTPAHHUK;
pacro3HaBaTh OCHOBHBIE BHAbl MHOIOIPAaHHUKOB (mUpaMujaa, IpU3Ma,
MPSIMOYTOJIBHBIN TapaJijIesienuie, Kyo);

KIaccu(puIMpoBaTh ~ MHOTOTPAHHWKH,  BBIOMpAas ~ OCHOBAaHUA IS
Kiaccupukanuu (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOIPAaHHUKH, MPaBHIbHBIC
MHOTOTPAHHUKH, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJljIeIeTUIIe IbI);

ONEPUPOBATH MOHATUSIMU: CEKYIIasl IIOCKOCTh, CEYEHHUE MHOTOTPAHHUKOB,
OOBSICHATH IPUHIIUIIBI IOCTPOCHUST CEUCHUM, UCTIONB3YsI METO/ CIIC/IOB;
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CTPOUTH CEUEHUS MHOTOTPAaHHHUKOB METOJIOM  CJIEJIOB, BBIMIOJHATD
(BBIHOCHBIC) TIOCKME YEPTE)KH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BHUJ
CBEpXY, COOKY, CHU3Y;

penaTh 3a/1a4M Ha HaX0XKJIeHUE TeOMETPUUYECKUX BEJIMUMH 0 00pa3laMuin
QIrOpUTMaM, TMPUMEHSSI HW3BECTHbIE AHAIUTUYECKUE METOJbI TPU PELICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIUMCIECHUE PACCTOSHUM MEXIY IBYMS
TOYKAMH, OT TOYKH JO TPAMOH, OT TOYKA JIO TUIOCKOCTH, MEXKIY
CKPEILMBAIOIINMUCS TPSIMBIMU;

pelaTth 3a7a4d Ha HaX0K/IEHHE T€OMETPUIECKIX BEIMYMH IO 00pa3laMuiIu
aITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTUYECKHE METOAbl MpPH PpEIICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKHMX 3aJady Ha BBIYUCICHHE YTJOB  MEXKIY
CKPCIIMBAIOIIUMHUCS ~TPSIMBIMH, MEXAY TNPIMOH U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIUUCIATH OOBEMBI M IUIOMIAIU MMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMua) C IpuMeHeHuEM POPMYJI, BEIUUCISATH COOTHOIICHUS MEXTY ILTOIIAISIMH
OBEpXHOCTEH, 00bEMaMU NIOJIOOHBIX MHOTOTPAaHHUKOB;

ONEpUpPOBaTh MOHATUAMU: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUU (DUTYPBI;

U3BIIEKAaTh, TPEOOpPA3OBBIBATh M HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAaX; MPUMEHATh TeOMeTpHUecKkre (akThl A PEUICHHUS] CTEPEOMETPUIECKUX
3a7a4, MPEANoIaralonuX HECKOJIBKO IIaroB PEIIeHUs], €CIM YCIOBHS TPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme;

OPUMEHATh MPOCTEHUIINE MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHMKAIIIOHHBIE CHUCTEMbl TIpU PELUICHUH CTEPEOMETPUUYECKUX 3ajlad;
OPUBOJUTH MPUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJEC U KU3HH,
pacro3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

NPUMEHSTh TOJYyYCHHbIE 3HAHUS Ha TPAKTUKE: aHATM3UPOBATH pPEalbHbBIE
CUTyalldd W TPUMEHATh HM3yYEHHBbIE MOHATHUS B MPOIECCe IOMCKAa pPEIICHUs
MaTeMaTHUeCKd C(HOPMYIHpPOBAHHONW TMPOOJIIEMBI, MOJCIUPOBATh pEallbHbIC
CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIENOBaTh TOCTPOSCHHBIE MOJCIU C
UCTIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI M TE€OpEM, amnmapara aireopbl, penarhb
MPAKTUUECKHE 3a/Ia4M, CBSI3aHHBIE C HAXO0XKJICHUEM T€OMETPUUECKUX BEIINYHH.

OTIEpUPOBATh TOHATUSAMHU: IWIMHIPHYECKAs IOBEPXHOCTh, OOpa3yroline
WIMHIPUYECKON  MOBEPXHOCTH,  IWIMHIAP, KOHHUYECKas MIOBEPXHOCTH,
o0pa3yrolre KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruieckasi TOBEpXHOCT;

pacrno3HaBaTh Teia BpalleHus (LWIMHIP, KOHYC, chepa U map); OObICHSITDH
CHOCOOBI MOJTYYEHUS TEJ BpalleHHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE paclojOXKeHHe cdepbl U IUIOCKOCTH;
ONEPUPOBATh TMOHSATHAMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMEHTa, IIApOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS,
IaPOBOU CEKTOP;

BBIUUCIIATH OOBEMBI M  IUIOIIAAM [OBEPXHOCTEH TeN  BpalleHus,
r€OMETPUYECKUX TeJl C MPUMEHEHHEM (OpMYIT;
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OTIepUPOBATH TOHITHSIMU: MHOTOTPAHHUK, BIMCAHHBINA B C(hepy MOTIMCAHHBIN
okoJio cdepsl, chepa, BMMCaHHAS B MHOTOTPAHHUK MW TEIOBPAIECHNUS;

BBIYHCIIATh COOTHOIICHHUS MEXIY IUIOMIQISIMU IOBEPXHOCTEH M 00BbEMaMHM
IMOJOOHBIX TEN;

NU300pakaTh H3ydaeMble (GUTYPhl OT PYKHM M C NPUMEHECHHEM IPOCTBIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHSTH (BEIHOCHBIE ) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS TEJI BPAIICHHS;

W3BJICKaTh, WHTEPIPETUPOBATL W TPeoOpa3oBbIBaTh HWH(MOpMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTEeKax U
pHCYHKaX;

OTIEpUPOBATH TIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATh  JICMCTBUS CJIOKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOEHHUS BEKTOpa Ha YUCII0, 0OBICHATh, KAKUMHU CBOMCTBAMU OHHU 00J1aJ1af0T;

IPUMEHSTH TPABUJIO MMapaJljIeIeIuIea;

OTICPUPOBATh MOHATUIMU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpA, YIoJ MEXKIY
BEKTOPaMH, CKaISIPHOE TIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILUTAHAPHBIC
BEKTOPBI;

HaxXOJIUTh CYMMY BEKTOPOB W TIPOM3BECHUE BEKTOpa Ha YHCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJsSIpHOE TMPOM3BEICHHUE, pACKIAIbIBaTh BEKTOP 1O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHWEM B JCKApTOBOM CHCTEME KOOPJWHAT;
MPUMCHSITh TEOMETpHUYECKUE (PaKThl IS pEelIeHUs] CTEPEOMETPUUYCCKUX 3ajad,
MPEINOJIaraoIIuX HECKOIBKO IIIaroB PEIICHHMS, €CJIM YCIOBUS TTPUMEHECHUA3aJaHbI
B sSIBHOU (popme;

pemaTh NPOCTEHUINHE TCOMETPUYCCKHUE 3a/laud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia;

pemarh 3aJadyd  Ha JIOKa3aTeJIbCTBO MATEMaTHYSCKUX OTHOIICHUH U
HaXOXKJIEHUE TCOMETPUUYCCKHUX BEIIMYMH 10 00pa3iiaM WiIu ajdropuTMam, IPUMEHSS
W3BECTHBIC METOBI TP PEIICHUHU CTaHIAPTHBIX MaTEMAaTHUECKHUX 3a]1a4;

NPUMEHATh  TPOCTEHIME TMPOTPaMMHBIC  CpEACTBA H  DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUICCKUX 3a]1aY;

IPUBOJUTHh TIPUMEPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJAE H
YKU3HH, PACIO3HABATH MIPOSIBIICHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTH TMOJTYYEHHBbIC 3HAHWUSI Ha TPAKTUKE: aHATM3UPOBATh PEAIbHBIC
CUTyallu W TPUMEHSITh HM3Y4YCHHBIC TOHSATHS B TMPOIECCE TMOUCKA PEIICHUs
MaTeMaTU4ecKu CGHOPMYIUPOBAHHONW TMPOOJEMBI, MOJEIUPOBATh peabHBIC
CUTyallil Ha S3bIKE TEOMETPHUH, WCCIEeNI0BAaTh TIOCTPOCHHBIC MOJETU C
WCITOJIb30BAHUEM T€OMETPUUYECKHX MTOHSITUN U TEOpeM, arapara anreOpbl, pemarh
MIPAKTUYECKUE 3a/1a4YH, CBA3AHHBIC C HAXOXKJICHIUEM T€OMETPUUECCKIX BEJINYNH;

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TAOIHIIBI U AUATPAMMEI;
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omepupoBaTh  MOHATHSMHU:  CpelHee  apudmeTHyeckoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHE, Pa3MaX MAaCCHBA YUCIIOBBIX IAHHBIX;

OMEepUPOBaATh MOHATUAMU: CIYUYAWHBIM HKCIIEPUMEHT (ONBIT) M CIy4yalHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (PIIEMEHTAPHBINA HCXOJ) CIYy4YalHOTO OIBITA,
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITUSIMU,
HAaXOJUTh U CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIy4alHBIX
HKCIEPUMEHTAX;

HaXOguTh U (GOPMYJIUPOBATH COOBITUS: TEpeceyeHUue M OO0bEANMHEHHE
JaHHBIX COOBITHH, COOBITHE, TPOTUBOMOIOKHOE JTAHHOMY COOBITHIO, TTOJIB30BATHCS
auarpaMMamu Disepa U GOpMyJION CIIOKEHHS BEPOSTHOCTEN TIPH PEIICHUH 3a71aY;

ONepUpPOBATh NOHATUAMU: YCIOBHASI BEPOATHOCTD, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IOMOIIBIO MPABHJIA YMHOKEHHS, C IOMOILBIO JIepeBa
CJIIy4alHOTO OIIBITA;

MPUMEHATh KOMOMHATOPHOE NPABUIIO YMHOXKEHHUS TPU PELICHUU 3aj1ay;
ONEPUPOBATh TNOHATUAMM: HCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUSA, CEpHUs
UCIIBITAaHUM, yCIeX M HeyJada, HaxXOJUThb BEPOSTHOCTU COOBITUH B CEpHH
HE3aBUCUMBIX MCIBITAHUN /10 MIEPBOTO YCIE€Xa, HAXOIUTh BEPOATHOCTU COOBITHIA B
cepuu ucnbeiTanui bepnyu;

ONEPUPOBATh  TOHATUAMM:  CIy4YalHas  BEIMYMHA,  PACIPEIECICHUE
BEPOSATHOCTEH, IMarpaMMa paclpeaeacHusl.

CpaBHUBAaTh  BEPOSITHOCTH  3HAYCHUM  CIy4YaWHOW  BEJIWYUHBI IO
pacIpeneIeHUIO WX C IIOMOLIBIO0 THArpaMM;

ONIEPUPOBATH OHATUEM MAaTEMATUUYECKOTO OKUJAHUS, IPUBOINUTH IPUMEDHI,
KaK IMPUMEHSIETCS MaTEMAaTUYECKOE OXXUIAAHUE CIIyYalHOM BEJIWYMHBI HAXOJUTH
MaTeMaTH4YECKOe 0XKUIAHUE 10 JAHHOMY PaCIIpEeeICHUIO;

UMETh MpPEJCTAaBICHHE O 3aKOHE OOJIbLIMX YHCEN;

UMETH IPEJICTABICHUE O HOPMAJILHOM PacIpeacIeHUN
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3. CTPYKTYPA U COJEP) KAHHUE YYEBHOI'O ITPEJMETA VYII1.04
MATEMATHKA

3.1 O0bem yueoHoro npeamera YI1.04 Maremarnka u BUAbI y4eOHOH
padoThI

Bua yyeOHo# padoThI Oo6bem

4acoB
O0beM paboThl 00yYAIOIIUXCS B AKAJIeMUYECKUX Yacax (Bcero) 296
O6bem  pabGorbl  00y4ammIUXCsi BO  B3aMMOJEHCTBHH  C 272

npenojaaBaresjemM (BCero)

B TOM YHUCIJIC:

JIEKIINHN 116

MIPAKTUYECKNE 3aHATHUS 156

IIpomexyToyHas arTrecTauus B popme

Nelu 2 cemectp — sKk3aMeH 24
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3.2 TemaTn4eckuii JIaH U coaepkanue yueOHoro npeamera YI1.04 MaremaTuka

TemaTnueckue O0beM OcHoOBHBIE BUALI JeITeJILHOCTH
0J10KH, TeMbI Ocnosnoe conep:rannue 4acoB o0y4aromerocs
1 2 3
Tema 1. Coneprxkanue JTeKIIu 2
MHo:kecTBa 1 MHOXecTBO, onepaiuu HajJ MHOKecTBaMHu. [luarpamMmmel Diinepa—BenHa. Hcnonb30BaTh TEOPETUKO-
paumMoHaJbHbIX | PaninonanbHbie yncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, IPOLICHTHI, MHO>KECTBEHHBIH anmnapar Jjis
" OeCKOHEUHBIE TIEPUOJHUECKUE IPOoOU. ApHUPMETHIECKHE OTIEPAITUH C OIMCaHUs X0/1a PEIICHUs
AeHCTBUTEJbHBI | palllOHAILHBIMU YUCIIaMU, IPe00pa30BaHUsl YNCIOBBIX BbIPAKEHUM. MaTEMaTUYECKHX 3a/1a4, a TAKXKE
X YHCeJl. [Tpumenenue apobeli U MPOLIEHTOB AJIsl PELICHUS MPUKIAJAHBIX 3314 U3 peaNbHBIX MPOLIECCOB U ABJICHUM, TPU
PanmoHanbHbIe | pa3IM4HBIX OTPACIIEH 3HAHUN U PEAIBHON KU3HHU. JIeMCTBUTEIbHBIEC YUCIIA. peLIeHnH 3a1a4 U3 JPYTux y4eOHbIX
ypaBHeHusi M | PannoHasnbHble U UppalMOHaIbHbIE Yucaa. ApUPMETHUECKHUE ONEPAIIH C npeaMeToB. OnepupoBaTh
HepaBeHCTBAa | JelicTBUTEIbHBIMU Yrciamu. [IpubnuxEHHbIC BRIYUCIICHNUS, TIPaBUIIa MOHATUSMHU: PAllMOHAIBHOE YHCIIO,

OKpYIJIEHUS, IPUKHUKA U OLIEHKA pe3yJbTaTa BelunciaeHul. ToxaecTsa u
TOKJIECTBEHHBIE MIPpeoOpazoBaHusl. Y paBHEHUE, KOPDEHb YPABHEHHUS.
HepaseHcTBo, pemienre HepaBeHCTBA. MeTo nHTepBaNIOB. Perenue nenbix
U ApOOHO-pAIMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB

JENCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! IPOOb, JeCITUUHAS
po0Ob, MPOLIEHTHL. BBINOIHATH
apudMeTUYECKHEe Onepaluu ¢
panuoHaNbHBIMU U
NENCTBUTENbHBIMH YUCIIaMU;
MpUOIMKEHHBIE BHIYHCIICHUS,
UCIIOJIb3YS IIPABUIIa OKPYTIICHHUS.
Jenatb NpUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM.
OnepupoBaTh NOHATHSIMU:
TOKJIECTBO, YPaBHEHUE, HEPABEHCTBO;
1[eJ710€ ¥ pallMoOHaJIbHOE ypaBHEHUE,
HEpaBEHCTBO. BhINOIHATH
npeoOpazoBaHus IENbIX U
palroOHaNbHBIX BhIpaKkeHUM. Pemarts
OCHOBHBIE THIIBI LIEJIBIX
MPPALMOHATBHBIX YPaBHEHUN U




HepaBeHCTB. [IpuMeHaTh
pauroHalIbHbIE YPaBHEHUS U
HEpaBEHCTBA ISl PELLIECHUS
MaTeMaTUYECKUX 3a]a4 U 3a]1a4 U3
pa3IMYHbIX 00NacTel HayKu U
pEeabHOM JKU3HU

[TpakTuyeckue 3aHATHS 4
Tema 2. Coneprxkanue JTeKIu 4
DYyHKIUH U 1 @ynkuus, criocoobl 3aganus GyHKIMHA. B3aumMHo oOpaTHbie QyHKITUH. OnepupoBaTh NOHATUSAME: DYHKITHS,
rpaguku. I'paduk pynkimu. O6macTs onpeneaeHus 1 MHOKECTBO 3HAUCHUM crocoObI 3a1anus PYHKIIUN, B3aUMHO
Crenensn ¢ ¢yuxun. Hynu ¢pynkuuu. [IpomexxyTku 3HaKonocTostHCTBa. YETHBIE U oOpartHbie PyHKINH, 0071aCTh
LeJIBIM HeuéTHble PpyHKIuu. CTeneHs ¢ 1ebM nokasareneM. CranaapTHas popma OTIpeIeNIEHUs] 1 MHOKECTBO 3HaUCHHM
NnoKasareJjiemMm 3aMnMcH JeCTBUTENbHOro yncia. VMcnonabs3oBanue noaxoasieii Gopmsl GyHKIUH, rpad@uk QyHKINH;
3alMCH JEMCTBUTEIBHBIX YNCEIN Ul PEILICHUS IPAKTUYECKUX 3a7a4d U YETHOCTh M HEYETHOCTD (PYHKIIUH,
npecTaBieHus JaHHbIX. CTeneHHas (yHKIUS C HaTypaibHbIM U LIEJIbIM HYJU QYHKIIUH, TPOMEXKYTKH
nokazatenem. E€ cBoiicTBa u rpadux 3HAKOMOCTOSIHCTBA. BBHIMOIHATH
npeoOpa30BaHus CTENCHEN C LeNIbIM
nokasareneM. Mcnons3oBats
CTaHJapTHYIO (popMy 3amucu
JEHCTBUTEIBHOTO YUCIIA.
®opMyIMpoBaTh U WIUTFOCTPUPOBATH
rpau9IecKy CBOMCTBA CTETICHHOU
¢byskun. BeipaxkaTts popmynamu
3aBUCHUMOCTH MEXKy BETUYHHAMHU.
Hcnonb3oBath nudpoBbie pecypchl
JUIS TOCTPOEHUSI rpapuKoB QyHKINN
Y U3yYEHUs UX CBOMCTB
[IpakTuyeckue 3aHATHS 6
Tema 3. ConeprkaHue JICKIHU 2
Apudmernyeck | | Apudmernueckuit KopeHb HATYpaJbHOM cTeneHu. JeicTBHs ¢ DopMyIMpOBaATH, 3AUCHIBATH B

Uil KOPpEeHb N—
0l cTeneHu.

apu(MeTHUECKUMH KOPHAMHU h—OH cTeneHH. Pemenne nppaoHanabHbIX
ypaBHEHMI U HepaBeHCTB. CBONCTBA U TpadHK KOPHS N-0il cTEeNeHn

CHUMBOJIMYECKOU opme U
WITIOCTPUPOBATH IPUMEPAMHU




NppaunonajibH
ble ypaBHEHUs
U HepaBeHCTBa

CBOMCTBA KOPHS N-OW CTEINEHHU.
BrmonsaTe npeoOpa3oBaHus
UppaLMOHATIBHBIX BBIPAXKEHUH.
Pemmate 0OCHOBHBIE THUIIBI
UppalMOHATIbHBIX YPAaBHEHUH U
HepaBeHCTB. [IpuMensTh is
pelLIeHHs Pa3InYHbIX 3a7a4
UppanroHaJIbHbIC YPABHEHUS
HepaBeHCTBAa. CTPOUTD, YNTATh
rpaduK KOpHS N-OH CTETICHH.
Hcnonb3oBathk 1U(POBBIE peCypChl
JUISL TOCTPOCHHS TPadUKOB (DyHKITHI
U M3Y4YEHHUs] X CBOWCTB

HpaKTI/I‘{eCKHe 3aHATUA

Tema 4.
Dopmy.Jibl
TPUTOHOMETPH
U.
Tpuronomerpu
YyecKue
YPABHEHHUA

ConeprxaHue JTeKIu

1.CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa. TpUroHoMeTpuyecKkas
OKPYHOCTb, OIlpe/ieJICHHe TPUTOHOMETPUUECKHUX (YHKIHI YUCIOBOTO
aprymenTta. OCHOBHBIE TpUTOHOMETpHUeckue popmyibl. [IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX BBIPAKCHUM. Perienre TpuroHoMeTpuIecKux
ypaBHEHUU

HpaKTI/ILIeCKI/IC 3aHATUA

OnepupoBarh NOHATHAMH: CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOIO
yraa. Mcnonp30Barth 3anuch
IIPOU3BOJILHOTO yTJIa uepe3 0OpaTHbIe
TPUTOHOMETPUYECKHE (DYHKIIUH.
Boinonuate npeobpazoBanus
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemath OCHOBHBIE THIIBI
TPUTOHOMETPUUECKUX YpaBHEHUI
OnepupoBaTh MOHATHIMU:




Tema 5. 1.ITocnenoBarenbHOCTH, CIOCOOBI 33JaHUSI TOCIIEIOBATETLHOCTEH. MOCIIEI0BATENbHOCTD,
IMocnenoBaTesb | MOHOTOHHBIE TOCIIEOBATEIBHOCTU. ApH(PMETHIECKasi U TEOMETPHUYECKast apudmeTnuecKas u reoMeTpudIecKas
HOCTH U nporpeccun. beckoneuHo yObIBarolas reoMeTpuieckasi mporpeccus. nporpeccuu; 6eCKOHEYHO
nporpeccun CyMmma O6eckoHeYHO yObIBaroOIIe reoMeTpruaeckoii mporpeccuu. @opmyiia yOBIBaIOIas TEOMETPUUICCKAs
CJIOHBIX MPOILIEHTOB. Vcronbp30BaHue MPOTPECCUU AJIs PEIICHUS peaTbHbIX nporpeccusi, cymma 6eCKOHEYHO
3a[a4 MPUKJIIAJHOTO XapaKTepa yOBIBaroIIei reOMeTpUIEeCKOi
nporpeccuu. 3a1aBarhb
MIOCJIEIOBATEIBHOCTH PA3TUIHBIMU
cnocobamu. [Tpumensats popmymny
CJIOKHBIX MPOIICHTOB IS PEIICHUS
3a/1a4 U3 pearbHON MPAKTHKH (C
UCTIOJIb30BaHUEM KaJIbKYJISATOPA).
Hcnonb3oBars cBOMCTBA
MIOCJIEIOBATEIBFHOCTEN B IPOTpeCcCHit
JUTSL pEIICHUS PeallbHbIX 3a]a4
NPUKIIQJHOTO XapaKTepa
[TpakTHyeckue 3aHITUS
Tema 6. CopneprxaHue JeKINN [IpuMeHsTh OCHOBHBIE MOHATHUS Kypca
IosTopenue, OCHOBHBIE OHATHS Kypca aareOpbl U Hauajl MaTeMaTHYECKOTrO aHAITH3a, aTedPEI 1 HAYAT MATEMATHIECKOTO
00001eHne, 0GOBIIEHIE U CHCTeMATH3AIHS 3HAHMIT aHajM3a Juisl peleHus 3a/1a4y u3
cucTeMaTH3aIu pEATbHOM KU3HU H JIPYTUX
s1 SHAHUIA MIKOJIbHBIX JUCIHUILTUH
[IpakTueckue 3aHATUA
Tema 7. Coneprxanue JTeKIu
BBenenue B OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA, MIPSIMast, TNTIOCKOCTb, AKTyanu3upoBath (aKThl © METOJIbI
CTEePeOMETPHI0 | mpocTpaHcTBO. [IpaBuina n300pakeHus Ha pUCYHKAX: U300pakeHus TUTAHUMETPHH, PEJIEBAHTHBIE TEME.

IJIOCKOCTEH, MapaiebHbIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka.
[TonsaTus: nepecekarouuecs MIOCKOCTH, MEPECEKAIOLIUecs mpsaMas u
IUIOCKOCTh. 3HAKOMCTBO C MHOTOIpaHHUKAaMHU, U300pakeHne
MHOTOTPaHHUKOB Ha pPUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax. HauanbHbie

[Mony4athk mpeacTaBICHUS O
IPOCTPAHCTBEHHBIX (pUTypax,
pa3duparh MPOCTEUIIHE TPaBUIIa
HU300paKeHHS 3TUX QUTYP.




CBCACHHUS O KY6C " IMUpaMuac, ux paSBépTKI/I 1 MOACIIN. Ceuenus
MHOT'OI'PpaHHUKOB. ITousiTue 00 aKCHOMAaTHYECKOM IMOCTPOCHUHN
CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPHUU U CICACTBUSA U3 HUX

N3006paxarh NpsMyIo U IMJIOCKOCTh Ha
pucyHke. Pacno3HaBath
MHOTOTpaHHUKH, MUPaAMUAY, KyO,
Ha3bIBATh MX DJIEMEHTHI. Jlenars
PUCYHOK Ky0a, MUPaMHU/Ibl, HAXOAUTh
OLIMOKU B HEBEPHBIX U300paKEHUSIX.
3HAKOMUTBHCS C CEUCHUSIMHU, C
METOJIOM CJIEJIOB; HCIIOIB30BATh IS
MOCTPOCHHUS CEYECHUSI METO]I CIIEJIOB,
KpaTKO 3aIlMChIBATh IIIaru
MOCTPOCHUA ceueHus. Pacro3naBath
BUJ] CCUCHUS

Y OTHOIIIEHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyda, HaXOIUTh
ioniaae ceuenus. McnompzoBath
noj00ue mpu perieHu  3a1a4 Ha
HOCTPOCHHUE CEUCHUIH. 3HAKOMUTHCS C
AKCMOMATHUYECKUM ITOCTPOCHUEM
CTEpEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPHUH H CIEICTBUIMH U3
HuX. UmocTpupoBaTh akCHOMBI
PUCYHKaMH H IIPUMEPaMH U3
OKpYXaroIiei 00cTaHOBKU

[IpakTueckue 3aHATUA

Tema 8.
IIpsimbie n
IUIOCKOCTH B
NPOCTPaHCTBeE.
IHapanaeabHoc
Th NPAMBIX H
IVI0CKOCTel

Conep:xanue JieKIUH

B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECH,
napaJuiebHbIe U CKpeluBaronecs npsamele. [lapamienbHOCTh NPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE: NapaJIEIbHBIC NIPSMbIE B IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX NPAMBIX; TAPAJJICIIBHOCTD MIPSIMOU U TUIOCKOCTH.
VYIuIBI ¢ COHANPABIEHHBIMU CTOPOHAMH; YIOJI MEXAY IIPSMBIMU B
npocTtpaHcTse. [lapamieapHOCT IIIOCKOCTEN: TapallIeIbHBIE IIIOCKOCTH;
CBOMCTBA NapaJUIEIbHBIX IIIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHbIE

AKTyanu3upoBaTh (HaKThl © METOJIbI
HHaHI/IMeTpI/II/I, pe.]'IeBaHTHI)Ie TEME,
HpOBO,Z[I/ITI: AHAJIOTHUH. HepeqnchTL
BO3MOYKHBIE CTIOCOOBI PACIIOJIOKEHUS
JIBYX IPSIMBIX B IIPOCTPAHCTBE,
WJUTFOCTPUPOBATH WX Ha MMPUMEpax.
JaBatb onpenenenune




(GuUTyphl Ha TUIOCKOCTH: TETPAdIP, KyO, MapauieNenuIie l; MOCTpOeHHe
CEUYCHUN

CKPEILMBAIOIINXCS MPAMBIX,
(hopMyHpOBaTh MPU3HAK
CKPEIIMBAIOIINXCS NPSAMBIX U
IIPUMEHSATD €r0 IPU PEIICHUN
3aznad. PacriozHaBate npusmy,
Ha3bIBaTh €€ A1eMeHThl. CTPOUTH
CEUEHUs ITPU3MBbI Ha TOTOBBIX
yeprexax. llepednciate BO3MOKHbBIE
CHoco0bl B3aHMHOTO PACIIOIOKEHHS
IIPSIMOM U INIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOLIUE IPUMEPHI U3
peanbHOM KU3HU. [aBaTh
OINpeJIeTIeHUE apAIIIEIBHOCTH
IIPSAIMOM U TUIOCKOCTH.
PopMyIMpOBATH MPU3HAK
NapaJuIeIbHOCTH IPSIMOU U
IJIOCKOCTH, YTBEPXKACHHUE O IPIMOM
[IEPECCUCHHUS IBYX IIJIOCKOCTEH,
MPOXOAAIINX YEPE3 NapAIJIEIbHBIC
npsmele. Pemars npakruaeckue
3a7]a4¥ Ha TOCTPOCHUE CEYECHUI
MHOrorpaHHuka. OOBSICHATh ClTyyau
B3aUMHOT'O PACIIOJIOKEHUS
IJI0CKOCTEN. [aBaTh onpeneneHue
MapajuIeIbHbIX JIOCKOCTEM;
IPUBOJIUTH PUMEPHI

13 peIbHOM )KM3HU U OKPY KaroIen
00CTaHOBKH, HIUTIOCTPUPYIOLIHE
MapajuieIbHOCTh MIIOCKOCTEMH.
Hcnonwp3oBars npusHak
NapauIeIbHOCTH ABYX INIOCKOCTEH,




CBOICTBA MapajuIebHBIX MIOCKOCTEN
MpU PEILICHUH 3a/1a4 Ha TIOCTPOCHHUE.
OOBSACHSATD, YTO HA3BIBACTCS
napauieJIbHbIM NPOEKTUPOBAHUEM U
KaK BBIMOJIHSETCS IPOCKTUPOBAHUE
¢uryp Ha miockocts. M300paxars B
napasuieibHON MPOEKINH Pa3IuyHbIe
reoMeTpuIecKre QUTYpHIL.
MopenupoBaTh peajibHble CUTyalluu
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAHUEM F€OMETPUUECKHUX
noHATHil. Mcrons3oBaTe npu
pelIeHuy 3a/1a4 Ha TTOCTPOCHUE
CEUYEHM I MOHATHE NapaJlIeIbHOCTH,
MIPU3HAKU ¥ CBOMCTBA MapaJlIeIbHBIX
NPSIMBIX Ha IJIOCKOCTH

HpaKTI/I‘{eCKHe 3aHATUA

Tema 9.
IHepnienguxyns
pHOCTH
NpPSAMBIX U
IUIOCKOCTEH

Conep:xxaHue JIeKIUH

[leprieH IUKYISIPHOCTD MPSIMON U TVIOCKOCTH: TEPIEHANKYJIISIPHBIE PSMBbIE
B IIPOCTPAHCTBE, NPSAMBIE MapaJlIEIbHbIE U MIEPIEHAUKYIISIPHBIE K
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH, TeOpeMa
0 MpsAMOM NMEPIEHANKYIISAPHON MIIOCKOCTH [lepneHauKysip 1 HaKJIOHHBIE:
paccTosiHuE OT TOYKH A0 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH

AKTyanu3upoBaTh (HaKTbl U METOJIbI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOANUTH aHATOTHH. OOBSICHATH,
KAKOM YTroJl Ha3bIBAETCS YIJIOM MEXIY
NNEPECCKAINUMUCA ITPAMBIMH,
CKPELIMBAIOIINMUCS PSIMBIMU B
npoctpaHcTBe. JlaBaTh onpenenenue
MEPHEHINKYIAPHBIX IPSIMBIX U
NPSMOM, MEPIECHANKYIISIPHON K
m10ckocTh. HaxomauTts yriiel Mexnay
CKPEIINBAIOIIUMUCS IPSIMBIMU B Ky0e
u nupamuze. [IpuBoauTh npumeps! u3




peaTbHOM JKM3HU U OKPY KaroIen
00CTaHOBKH, HJUTIOCTPUPYIOLIHE
NEPIEHIUKYJISPHOCTD MPSIMBIX B
IPOCTPAHCTBE U
NEPIEHIUKYJIAPHOCTD MIPSIMOM K
10CcKOCTH. POpMyIHPOBATh MPU3HAK
NEPIEHIUKYIJIAPHOCTU IPSIMON U
IUIOCKOCTH, IPUMEHSTH €ro Ha
IpaKTUKe: OOBICHATh
NepIEeHINKYISIPHOCTH pedpa Kyda u
JMaroHaJli €ro TpaHu, KOTopas €ro He
COJIEP)KUT, HAXOAUTD JUIUHY
JMaroHaiu Ky6a. BIUMCIATH BHICOTY
IIPaBUJIBHOM TPEYTOJIbHOU U
IIPaBUJILHOMN YETBIPEXYTOJIBbHON
nupaMuJ 1o JuinHaM pédep. Pemars
3a/1a4¥ Ha BBIUYNCIICHMS], CBA3aHHBIE C
NEePIEHIUKYISIPHOCTBIO MPSIMON 1
IUIOCKOCTH, C UCIIOJIb30BaHUEM TIPU
pelIeHNH TUTAaHUMETPUUECKUX (PaKTOB
U MeToJI0B. OOBSACHATD, UTO
Ha3bIBAIOT MEPIEHIUKYIISIPOM U
HAKJIOHHOM U3 TOYKH K IUNIOCKOCTH;
MPOEKIHEN HAKIIOHHOM Ha ITOCKOCTb.
OOBACHATDH, UTO HAa3bIBACTCS
paccTosiHUEM: OT TOYKH JI0
IUIOCKOCTH; MEKY NapajuIeIbHBIMU
IUIOCKOCTSIMH; MEKIy NPSIMOU U
napajjIeIbHON €U INIOCKOCTBIO;
MEXy CKpELIMBAOIIMMHUCS
npsiMbIMU. HaxonuTe 3T paccTosiHus
B IPOCTHIX CIIy4asix B KyOe,




nupaMmuje, npusme. Moaenuposarb
peaJIbHbIE CUTYallH Ha S3bIKE
TEOMETPHH, UCCIIEN0BATh
IOCTPOECHHBIE MOJIEIIN C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX
noHsaTui. Mcnonp3oBats npu
pEILIEHUH 3a7a4 Ha [IOCTPOEHUE
ceuenwuii Teopemy [lugaropa,
CBOICTBA NMPSAMOYTOJIBHBIX
TPEYTroJIbHUKOB

IIpakTrueckue 3aHATHS

Tema 10.
Yrasl Mexay
NPAMBIMH U
IJIOCKOCTSIMH

Conep:xanue JIeKIUH

VYIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO; ABYTPAHHBII
yroJ1, INHEWHBIN yToJ IBYIpaHHOro yria. [lepnenaukynspHOCTb
IIJIOCKOCTEN: MPU3HAK NEPICHANKYIIAPHOCTH ABYX IUIOCKOCTEN. TeopeMa o
TPEX NEPIECHIUKYIApaX

AKTyanu3upoBaTh (HaKThl © METOIbI
IJIAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHAJIOTMU. /[aBaTh
OIpeJIETICHUE yIila MEXKY IPSIMOU U
IUIOCKOCTBIO0, OPMYINPOBAThH
TEOpEMY O TPEX MEPIECHAUKYIApax U
oOpartHyto Kk Hell. HaxonuTs yron
MEXy MPSAMOU U TJIOCKOCTHIO B
MHOT'OI'PAaHHUKE, PACCTOSHUE OT
TOYKHM JI0 IPSAMON Ha TJIIOCKOCTH,
UCIIOJNIb3Ys TEOPEMY O TPEX
nepneHukyasapax. [Iposoaute Ha
yepTexe NEPHEHAUKYIISAP: U3 TOUKU
Ha NPSMYI0; U3 TOYKH Ha MIJIOCKOCTb.
JlaBatb onpeneneHue AByrpaHHOIO
yTia 1 ero 35eMeHToB. OOBACHATh
PaBEHCTBO BCEX JINHEMHBIX YIJI0B
JIByrpaHHoro yria. Haxonuts Ha




4yepTexke AByTPaHHBIN yroJl IpH
pebpe nmupaMupbl, IPU3MBI,
napasuleenune1a

JlaBaTh onpeneieHue yria MexIy
IUIOCKOCTAMHU. [/laBaTh onpesienieHue u
(GopMyIHpOBaTH MPU3HAK B3aUMHO
NEPIEHIUKYIJISAPHBIX TNIOCKOCTEH.
HaxoauTs yriibl MeXay MI0CKOCTSIMU
B KyOe u nupamuze. Mcnonb3oBaTh
IIPU PEIIECHUU 3a7]a4 OCHOBHBIE
TEOPEMBI U METO/IbI IIJITAHUMETPUH.
MoaenupoBath peajibHbIE CUTyalluu
Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
MOCTPOEHHBIE MOJIEIH C
MICIIOJIb30BAaHUEM T€OMETPUUYECKUX
noHsATul. Mcnonp3oBate npu
pEILIEHUH 3a7ja4 Ha [IOCTPOEHUE
CEYEHUI COOTHOIIECHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

HpaKTI/IquKI/IC 3aHATUA

Tema 11.
MHororpaHHuk
7

Conep:xanue JieKIUHA

IToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PaHHUKA,
BBIITYKJIbIE M HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPAaHHUKA.
[Tpu3sma: n-yrosibHas Mpu3Ma; TpaHu. 1 OCHOBAaHUS IPU3MBL; IIpsIMast U
HAKJIOHHAs IPU3MBbL; OOKOBasI U MOJIHASL TOBEPXHOCThH MPU3MBI.
[Tapamnenenunen, NpsIMOYTOJIBHBIN MapaJIENENNIIE] U €r0 CBONCTBA.
IInpamuaa: n-yrojapHas NUPaMUAJIa, TPAHU U OCHOBAHUE MUPAMMUJIBL;
OOKOBas ¥ MOJTHASI TOBEPXHOCTh MUPAMHUJIBL; IPABUIIbHAS U YCCUEHHAS
NUPaMHIA. DJIEMEHTHI IPU3MbI U TupaMubl. [IpaBuibHbIe
MHOTOTPaHHUKU: TIOHATHE IPAaBUILHOTO MHOIOI'PaHHUKA; TpaBUJIbHAS
IIpU3Ma U NpaBUIbHAS MMPAMMIA; IPABWIIBHAS TPEYTOIbHAS IUPAMUAA U
paBUIBHBIN TeTpasap; KyO. [IpeacraBineHue o MpaBUIbHBIX

AKTyanu3upoBaTh (aKThl © METOJIbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME,
MPOBOJIUTH aHanoruu. /laBate
onpeJieseHue napajiesenunesaa,
pacrno3HaBaTh €ro BUbI U U3y4aTh
cBoMcTBa. JlaBaThk onpeneneHue
NUpaMUIbl, PaClIO3HABATH BUbI
nupaMul, GopMyJIupOBaTH CBOMCTBA
pEbep, rpaHeli U BBICOTHI IPABHILHOM
nupamuasl. Haxonuts miuomans
MOJTHOM U OOKOBOM MOBEPXHOCTHU




MHOTOTPaHHMKaX: OKTa’p, NOAEKadAp U ukocadap. Cummerpus B
IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUYKH, MPSAMOIL, JIOCKOCTH.
DIEMEHTBI CUMMETPUH B TUPaMUJaX, NapajuleIeUIe1axX, IPaBUIIbHbBIX
MHOTOTpaHHHKax. BrryncieHne 3eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JyaroHai, yrisl. [lnomans 60K0BOI MOBEPXHOCTH U MOJIHOW TOBEPXHOCTH
IPsIMOM TPU3MBL, TUIOIIA b OCHOBAHU, TeOpeMa 0 OOKOBOI OBEPXHOCTHU
npsaMoit mpusmsl. [1nomaas 00KOBOM MOBEPXHOCTU U TOBEPXHOCTH
IPaBUJIbHOM NMHUpaMubl, TEOPEMA O IIJIOLIAAU OOKOBON OBEPXHOCTH
YCEUEHHOU NMUpaMUIbI

nupamusl. JlaBaTe onpeneneHue
yCE4EHHOU NMUPAMHU/IbI, HA3bIBATh €€
31eMeHThl. POpMyYIUpPOBATH TEOPEMY
0 TUIOIIAaN OOKOBO MOBEPXHOCTH
NPaBUJIbHON YCEUEHHON MUPAMUIBI.
Pemats 3a1aun Ha BBIYMCIIEHUE,
CBSI3aHHBIE C MMPAMUJIAMHU, A TAK¥Ke
3a7]a4M Ha MTOCTPOEHUE CEUEHHUI.
JlaBaTh onpeneneHue NpU3Msl,
pacrno3HaBaTh BUJIbI IPU3M,
n300paxarh MPU3MbI Ha YEPTEKE.
Haxoaute miiomanas nmoaHon win
OOKOBOI OBEPXHOCTHU MPU3MBI.
N3yuats cooTHOMIEHUS Diinepa s
yucia pédep, TpaHell U BepIIUH
MHOTrorpaHauka. M3yuaTts BUabI
MpaBUIIbHBIX MHOTOTPAaHHUKOB, UX
HA3BaHUS U KOJIMYECTBO I'PaHEH.
N3yuats cuMMeTpHio
MHOTOTpaHHUKOB. OOBSACHATH, KaKue
TOYKHU HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEJIBHO TaHHOMW TOYKH,
IPSIMON WJIH IIJIOCKOCTH, YTO
Ha3bIBalOT EHTPOM, OCBIO UJIU
IUIOCKOCTBIO CHMMETPUU (PUTYPBHI.
[IpuBOIUTE IPUMEPHI CHMMETPUIHBIX
(buryp B apXHTEKType, TEXHHKE,
npupoae. MoaenupoBarts peanbHbIe
CUTYalllU Ha SI3bIKE T€OMETPUH,
HCCJIEN0BATh IOCTPOCHHBIE MOJEIIH C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX
MOHSITHUI, MCTI0IH30BaTh MO00HE




MHOI'OIrpaHHUKOB

[IpakTrueckue 3aHATUA

Tema 12.
O0BéMBI
MHOTOTPpaHHUK
OB

Conep:kanue JJeKIMH

[Tousitue 06 00pEMe. OOBEM THPAMUIBI, TPU3MBI

AKTyanu3upoBaTh PakThl 1 METOIbI
IJIAHUMETPHUU, PEICBAHTHBIE TEME.
OOBSCHATH, KAK U3MEPSIIOTCSI 00bEMBI
TEJI, TPOBOAS AHAJIOTHIO C
M3MEPEHUEM IUIOIIAIeH
MHOTOYTOJIbHUKOB. POpPMYIIHNPOBATh
OCHOBHEIE CBOICTBa 00OBHEMOB.
Nzyuate, BEIBOAUTH (HOPMYIIBI
00BEMa MPSIMOYTOILHOTO
napasuiesienuIe1a, mpyu3sMbl 1
nupaMuibl. Beraucnsate 00bEM
MPU3MBI U TUPAMUJIBI TIO UX
anemeHTaM. [IpumMeHsaTs 00BEM st
pELIECHHS CTEPEOMETPUYECKUX 3a]1a4
Y JUISl HAXO0XKIECHUS T€OMETPUUYECKUX
BEJINYUH. MOIeTUpOBaTh pealibHbIE
CUTYyallMH Ha SI3bIKE TEOMETPUHU,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAHUEM T€OMETPUUECKHUX
HOHSITHH

[IpakTueckue 3aHATUA

Tema

Conep:xxaHue JIeKIUH

CTpOI/ITB CCUCHUC MHOT'OI'paHHUKA




13.IloBTOpEHUE
: ceyeHMul,
pacCTOSIHUS U
yIJbl

[TocTpoenue ceueHnii B MHOTOTpaHHUKE. Bbryucienue paccToOsSHUN: MKy
JBYMsI TOUKAaMH, OT TOYKH 0 MPSMOM, OT TOUKH JI0 TIIOCKOCTH; MEXK]TY
CKPEIIMBAIOIIUMUCA MPSIMBbIMU. BhIUNCIEHNE YTII0B: MEXKIY
CKPELIMBAIOIIMMUCS TPSIMBIMH, MKy MPSIMOU U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEX/Y MJIOCKOCTIMU

[IpakTueckue 3aHATUA

METOJOM cieoB. JlaBaTb
OIIpEEIEHUE PACCTOSHUA MEXKIY
¢urypamu. Haxonuts paccrosiuue
MEXy NapajuleIbHbBIMU
IUIOCKOCTSIMH, MEXKAY IUIOCKOCTBIO U
NapaJyIeIbHOMN €U PAMON, MEXIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMHU.
Ctpoutb IMHEUHBIN yroma
JBYTPaHHOI'O yTIja Ha YepTexKe
MHOT'OI'PAHHHUKA U HaXOJUTh €ro
BenuunHy. HaxoauTs yriiel Mexny
IJIOCKOCTSIMU B MHOTOI'PaHHHUKAX

Tema 14. Conep:xanue JieKIUH N3Bnekars nHpOpMaLInio U3 TAOIUII U
IIpencrasienne | [IpencraBieHue TaHHBIX C OMOUIbIO TaOIUI U Auarpamm. CpenHee JiarpaMM, UCIOJIb30BaTh TaOIUIIBI U
AAHHBIX U apudmeTnyeckoe, MeuaHa, HanboJbIIee U HaMMEHbIIIEe 3HAUEHUS, Jarpammbl JJis IPeICTaBICHUS
onmcaTeJbHas | pa3Max, AUCHEPCHsi, CTAaHIapTHOE OTKJIOHEHUE YHCIOBBIX HA0OpOB CTaTHUCTUYECKUX JaHHBIX. HaxoauTe
CTATHCTHKA omnucareIbHbIE XapaKTEPUCTUKH
JaHHBIX. BeIIBUTATh, KPUTUKOBATH
TUIIOTE3bI O XapaKTepe CIIy4yanHOU
WU3MEHUYMBOCTHU U OINPEAECTAIONINX €€
IIpakTrueckoe 3aHsaTHE (haxropax
Tema 15. Conepikanue JIEKIHH BeiiensaTs Ha mpuMepax Cily4ailHble
Cuayuaiinbie CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U CITydyailHble COOBITHSI. COOBITHSI B OITMCAHHOM CITy4aifHOM
ONBITHI M OneMeHTapHbIe COOBITH (MCX0/1bI). BeposTHOCTB CilydaitHOrO COOBITHSL. omnbiTe. POpMyIHPOBATH YCIOBUS
cay4daiiHble BeposiTHOCTH cOOBITHII B OTIBITaX ¢ pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MIPOBEJICHUS CITy4aifHOTO OIBITA.
co0bITHS, coobiTusmHu. [IpakTnyeckas padora HaxonuTp BeposITHOCTH COOBITHI B
ONBITHI € OTIBITaX C PAaBHOBO3MO>KHBIMU
PABHOBO3MOXKH ucxoaamu. MoiearpoBaTh OIBITHI C
BIMHU PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
3J1eMEeHTAPHbIM UCXOJAMH B XOJI€ IIPAKTHUECKOMN

H MCX0JaMH

[IpakTrueckoe 3aHATHE

paboTsl




Tema 16. Conep:xanue JieKIIUA Hcnonp30Barh AuarpaMmel Jujiepa u

Onepaunn Hag | Onepanuu HaJl COOBITHSMHU: TIEpeceueHIe, 00bETUHCHUE COOBITHIA, CIIOBECHOE OIKCAHUE COOBITUH g

COOBITUSIMH, IPOTUBONOJIOXKHBIE cOObITHA. J{narpammsl Ditnepa. @opmyia ciaoxeHus (OpMyYIMPOBKH U N300pAKEHUS

CJIOKEHH e BEpPOSITHOCTEN 00BbETMHEHUS U TIEPECEUCHUS

BEPOATHOCTEM coObITUl. PerraTe 3amauu ¢
UCTIOJIB30BaHUEM (DOPMYITBI
CJIOKEHMSI BEPOSITHOCTEN

IIpakTH4eckoe 3ansATHE

Tema 17. Conep:xaHue JIeKIUH Pemrate 3amaun Ha HaX0KACHHUE

Yeaosnas VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBo ciry4aiiHOro BEPOATHOCTEH COOBITHI, B TOM 4HCIIC

BE€POATHOCTD, skcniepumenTta. @opmyina nosnHoi BeposiTHocTH. HesaBucumble cOOBITUS YCIIOBHBIX C IIOMOIINEIO ICPEBA

AepeBo Clly4aiiHOro omnbiTa. OnpenensTh

CJIYYAHHOIO0 HE3aBUCHMOCTb COOBITHI 1O hopMyIie

OIBITA, Y 110 OPTaHU3ALMH CIIy4YaiiHOIO OIbITa

dbopmyaa

MOJIHOM

BEPOSITHOCTH M

HEe3aBHCHMOCTD

coObITHi IpaKkTHYeCcKoe 3aHATHE

Tema 18. Conepikanue JIEKIHH Hcnons30Barh MPABUIIO YMHOKEHHS

DJIeMeHTBI KomOunaTtopHoe mpaBuiio ymMHokeHus. [lepecTanoBku U pakropuan. JUIsl IEPEUUCIIeHUs] COOBITHIA B

KomOMHaTOpUK | Yncrno coyeranuii. Tpeyronpauk [lackans. ®opmyna 6uHoMa HeroToHa ciyyaiiHoM onbITe. [lonp30BaThCs

7 (hopMyJIOi ¥ TPEYTrOJIbHUKOM
[Tackans s onpeneneHus yucia

IIpakTHueckoe 3aHsATHE codcTaniu

Tema 19. Conep:xanue JIeKIUHA Pa36uBath c0KHBIC YKCIIEPUMEHTHI

Cepun bunapHbIii ciyyaiiHbIl ONBIT (MCHIBITAHUE), YCIIEX U HEylaya. Ha OTACJIbHBIC UCIIBITAHMUS.

nocJjeaoBaresib | HesaBucumele ucneitanus. Cepusi HE3aBUCUMBIX UCIIBITAHUI 11O IEPBOTO OcBauBaTh NOHATHS: UCIIBITAHUE,

HBIX ycnexa. Cepust He3aBUCUMBIX HcnibiTaHuil bepaymmu. [Ipaktnyeckas padora cepusi HE3aBUCUMBIX UCIIBITAHUN

HCIBITAHUI C MCTIOIH30BAHUEM SJICKTPOHHBIX TaOJIHII [IpuBOIUTH IPUMEPHI CEPHit




HpaKTuquRue 3aHATHUA

HE3aBUCHMBIX MCIIBITAHUN. Pemarth
3a/1a4d Ha TOMCK BEPOSITHOCTEH
COOBITUI B CEPUU UCTIBITAHHUH 110
MEPBOTO yCleXa U B CEPUsIX
ucneiTanuil bepnynnu. U3yuars B
X0JI€ MPAaKTUYECKOMN paboThI €
MCIIOJIb30BAHUEM AJICKTPOHHBIX
TaOJINI BEPOSTHOCTH COOBITHIA B

2 CepUsIX HE3aBUCHMBIX MCIIBITAHUN
Tema 20. Copaeprxanue JeKIIUH 2 OcBauBaTh MOHATHUS: CITydalHas
Cnyuaiinbie Cnyyaitnas Benuunna. Pacnpenenenue BepostHocteid. {uarpamMmma BEJIMYMHA, paclpeieieHne, Tabnumna
BEJIMYMHBI U pacnpeznenenusa. Cymma U IpoU3BEACHUE CITydalHbIX BeauduH. [Iprumepsl pacrpeaeieHus, [uarpamma
pacTlpeneNieHust | paclpeieleHHii, B TOM YHCIie TEOMETPUIECKOe U OMHOMUAIbHOE pacnpenenenus. [Ipusoauts
IIPUMEPBI PacpeIeICHUM, B TOM
YUCJIE TE€OMETPUUECKOTO U
O6uHoMuanbHoro. CpaBHUBATh
pacpeneneHus Ciy4alHbIX BEJIMYUH
Haxonuts 3Ha4eHUs1 CyMMBI U
IIPOU3BECHUS CIIyYalHbIX BEJIMYUH.
CrpouTs u pacrno3HaBaTh
reoMeTpruecKoe U OMHOMHUAIBHOE
[IpakTHueckue 3aHATHS pacnpenenenue
Tema 21. CopnepxaHue JEKINUU 1 [ToBTOpATE N3y4YEHHOE U
[ToBTOpEHNME, OrnncarenpHas cratucTrka. CiydalHbIE OINBITHI U BEPOSTHOCTH CIIyYailHBIX BBICTPAMBATh CUCTEMY 3HAHUI
00o611eHue, coObITHi. Onepanuu HajJ COOBITUAMH. DJIeMEHThl KOMOMHATOPUKH, CEPUH
CHUCTEMATHU3AIUS | HE3aBUCUMBIX UCIIBITAHUN
3HaHUHN [IpakTrueckue 3aHATHS 1
[IpomesxyTouHas aTTecTanus 12
Tema 22. | Conepxanue jexuun 4




Crenensn ¢ CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH. ®opMyIMpOBaTh, 3alIUCHIBATE B

panuoHaJbHbIM | [IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAILUX PALIUOHATIbHBIE CTENIEHH. CHUMBOJIMYECKOH opme U

NoKa3aTeJieM. [Toka3arenbHble ypaBHEHHs U HepaBeHCTBa. [lokazarenbHas GpyHKuus, eé WUTIOCTPUPOBATh IPUMEPAMU

IMoka3aTenbHas | CBOKCTBA U rpaduk CBOliCTBA cTeneHu. [IpuMensaTh

byHkuus. CBOMCTBA CTEIICHU IS

IToka3aTeabHBbI peoOpa3oBaHus BEIPAKEHUM.

€ YPAaBHCHHUSA U ®opMyIMpOBaTh U WILIOCTPUPOBATH

HEpPaBEHCTBA rpadUuecKy CBOMCTBA MMOKA3aTeILHOM
¢yHkuuu. Pemars OCHOBHbIE THUIIBI
[OKAa3aTeNNbHbIX YPAaBHEHUM U
HepaBeHCTB. Mcnonb30Barh
U(PPOBBIE PECYPCHI ISl IIOCTPOCHUS
rpaduKoB PyHKIUI U U3yUeHUS UX
CBONCTB

[TpakTryeckue 3aHATHS 9

Tema 23. Conep:xxaHue JIeKIUH 4

Jlorapudmuuec | Jlorapudm uyncna. JlecsTHUHBIC M HATYpaJIbHBIC JIOTAPU(MEL. PopMyIMpOBATH, 3aIIUCHIBATH B

Kkast pynkuusi. | [IpeoGpazoBaHue BbIpaXXEeHUH, ColepKaIUX JOrapruQMBbl. CHUMBOJIMYECKOH opme U

Jlorapudpmuuec | Jlorapudpmudeckue ypaBHeHHs 1 HepaBeHCTBa Jlorapudmudeckas WJUTFOCTPUPOBATH ITPUMEpPaMH

KHe YpaBHEHHA
U HepaBeHCTBA

byHKuus, €€ cBOWCTBA U rpaduK

cBoiicTBa Jorapupma. BeImoaHsTh
npeoOpa3oBaHus BIPAKEHUH,
COJIep KALIHX JIOTapU(MBI.
DopMyIMpPOBATH

U WJUTIOCTPUPOBATH Tpaduyecku
CBOICcTBa JorapupmMuIecKon
¢yHkuuu. Pemats OCHOBHbBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUH U
HepaBeHCTB. Mcnonb30BaTh
U(PPOBBIE PECYPCHI ISl TOCTPOSHUS
rpaduKoB QYHKUIUH U U3yUEHUS UX
CBOWCTB. 3HAKOMHUTHLCS C HCTOPUEH
pa3BUTHSI MATEMATUKU




[IpakTrueckue 3aHATUA

Tema 24. Conep:xanue JieKIIUA

Tpuronomerpu | Tpuronomerpuueckue GyHKINH, UX CBOMCcTBA U rpaduku. [Ipumepsr OnepupoBaTh NOHATUEM

YecKue TPUTOHOMETPUUYECKUX HEPABEHCTB nepuoauyeckas GyHkuus. CTpouTs,

(pyHknun u ux aHAJTM3UPOBATh, CPABHUBATH rPauKu

rpaukm. TPUTOHOMETPUUYECKUX (QYHKLUH.

Tpuronomerpu DopmMyIHPOBaTh U WILTIOCTPUPOBATH

YyecKue rpaduuecku CBOWCTBA

HEePaBeHCTBA TPUTOHOMETPUUYECKHUX (PYHKIUH.
Pemats npocreiinme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnonb30Batk rpaguky Ui pelIeHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath 1U(POBBIE pecypehl
JUISL IOCTPOEHUSI TPaQUKOB PYHKIIHUMA
Y U3y4YEHUS UX CBOMCTB

[IpakTueckue 3aHATUA
Tema 25. Copepxanue JeKIUA




[IpousBoaHas.
[IpumeHenue
MIPOU3BOAHOM

HenpepriBable pyHKIIMU. MeTox HHTEPBAIOB JJIs pELIeHHs] HEPAaBEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI
npou3BoHOM. [Ipon3BoHbIC deMeHTapHbIX (GyHKIMH. [Ipon3BoHas
CYMMBI, IPOU3BEICHUS, YacTHOro (QyHKIMHA. [[puMeHeHne mpou3BoHOMN K
UCCIIeIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTH M SKCTpeMyMbl. Haxoxaenue
HanOOJIBIIETO M HAMMEHBIIETO 3HaYCHUsI (DYHKIIMU Ha OTPE3KE.
[TpumeHneHne MPOU3BOTHON /I HAXOXKACHUS HAWTYYILIEero PeIeHUs B
NPUKIAIHBIX 3a7jauax, Uil ONPEeIICHNs CKOPOCTH Mpoliecca, 3aJaHHOI0
dbopmynoii unu rpadpukom

OnepupoBarh NOHITUSIMHU:
HeTIpepbIBHAs (QYHKIMS; TPOU3BOIHAS
¢ynkuuu. Mcnons3oBaTh
TEOMETPUYECKUI U PU3HMYECKUi
CMBICTI TPOM3BOJHOM ISl pEILICHUS
3amad. HaxoauTe mpousBoaHbIC
AJIEMEHTAPHBIX (QYHKIHH, BBIYUCIIATH
IPOM3BOJIHBIC CYMMBI, IIPOU3BEICHUS,
gacTHOTO (hyHKuui. VMicons3zoBars
TIPOM3BOIHYIO JUIS UCCIIETOBAHUS
(YHKIMM HAa MOHOTOHHOCTD U
9KCTPEMYMBI, TPUMEHSTH PE3yIbTATHI
UCCIIEIOBaHUS K TOCTPOCHHIO
rpa¢ukoB. [IpuMeHATh MPON3BOAHYIO
JUIS HAXOKICHUS HAUTy4Ilero
pelIeHus B IPUKJIAIHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHYECKHUX, 3aayax.
3HaKOMHTHCS C HCTOPUEH Pa3BUTHS
MaTeMaTHYeCKOro aHaJIn3a

HpaKTI/ILIeCKI/IC 3aHATUA

Conep:xanue JIeKIUHA




Tema 26.
Hurerpain u ero

ITepBooOpaznas. Tabnuia neppoodpa3Hbix. MHTErpal, reOMeTpuIeCKUid U
dbusnyecKuii CMBICT HHTETpaia. Beraucnenue uHTerpana mo Gopmyie

OmnepupoBaTh MOHATHIMH:
nepBooOpazHas, uaTerpai. Haxonuts

IIPUMEHEHUS Herorona—JIeitOnuma IIEpBOOOPA3HbIE AIEMEHTAPHbBIX
(YHKUNH; BBIYUCIATH HHTETPAN 10
dopmyne Herorona—JleitOnuma.
3HAKOMHUTBHCS C UCTOPUEN pa3BUTUS
MaTEMaTUYECKOr0 aHaIu3a

IIpakTHueckue 3aHATUSA

Tema 27. Conep:xaHue JIeKIUH

Cucremst CucreMbl TMHENHBIX YpaBHEHUH. Perienre npukiIagHbIX 33134 C IOMOLIbIO OnepupoBarh NOHATUSAMH: CHCTEMA

YPaBHCHHH CUCTEMBI JINHEHHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH LIEJIBIX, JMHENHBIX YPaBHEHUN U €€ peleHue.

palMOHATIBbHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHbIX, JOrapu(PMUUECKUX Hcnons30BaTh cuCTEMY JTMHEHHBIX

ypaBHEHMI U HepaBeHCTB. Mcnonb3oBaHue rpa@uKkoB QyHKIMHA 11s YPaBHEHUH Ul peLICHUS

pelIeHus ypaBHeHH U cucteM. [[pumeHeHre ypaBHEHHUI, CUCTEM U MpakTU4Yeckux 3agad. Haxonurs

HEPaBEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1a4 U 3a/1a4 U3 pa3JInYHbIX pELICHUs IPOCTEUIINX CUCTEM U

oOracTell HayKu U peanbHOM )KU3HU COBOKYITHOCTEM pallMOHAIbHBIX
YPAaBHEHUH U HEPABEHCTB.
Wcnonb3oBatek rpaduku GyHKUMH 11
pelieHus ypaBHeHU. MoaenupoBarhb
peanbHbIe CUTYallUH Ha SI3BbIKE
ayreOpbl, COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
I10 YCJIOBUIO 3a/1a4H, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammnapaTa areOpbl

IIpakTrueckue 3aHATUA

Tema 28. CopaepxxaHue JeKIIUH




HarypanbHbie u
LIEJIbIE YUCIIa

HaTypaJ'IBHBIe M LCJIbIC YHKClla B 3aa4ax U3 peanLHoﬁ KHN3HU. HpI/ISHaKI/I
JACIIMMOCTHU LOECJIbIX YUCCII

OHepI/IpOBaTB IIOHATUAMU:
HaTypaJIbHOC YHCJIO, LCII0C YUCIIO.
Hcnons3oBaTh IpU3HAKU ACTIUMMOCTH
HCJIBIX YUCCII, PA3JIOKCHHUEC YUCJIa Ha
IMPOCTBIC MHOXXHUTCIIN I PCIHICHHA
3aaa4

HpaKTI/I‘{eCKHe 3aHATHA

Tema 29. CopeprxaHue JeKIIUH Pemiate npukiagHeie 3a1auu 3

[ToBTOpEHME, OcHOBHBIC TIOHATHS Kypca anreOphbl 1 Hadall MAaTeMaTHIECKOTO aHATN3a, pa3INyYHbIX 00JacTel HayKu U

000011IEHME, 000011IeHH e U CHCTEMATU3aLMs 3HAHU I pPEATBHOM KU3HH C TIOMOIIBIO

CHCTEMAaTH3aIlH OCHOBHBIX OHSTUHN Kypca anredpsl U

3HAHUH HaYaJl MAaTEeMaTHYECKOTO aHaIu3a.
Bri6upats ontuManabHbIe CIOCOOBI
BeIUHclIeHuii. Mcrmons30BaTsh st
peleHus 3a1a4 ypaBHEeHUS,
HEPABEHCTBA U CUCTEMBI ypaBHEHUH,
cBoiicTBa (pyHKIMI U rpadKOB

IIpakTrueckue 3aHATHS
Tema 30. Conep:xxaHue JIeKIUH

Tena BpameHus

Cdepa u map: ueHTp, paanyc, AMaMeTp; IIIOMAAb MOBEPXHOCTU CQEpHI.
B3auMHoe pacrnionoxkeHue cepsl U IIIOCKOCTH; KacaTelbHasl JI0CKOCTh K
cdepe; momanp chepsl. M300paxkenue cdepsl, mapa Ha MI0CKOCTH.
Ceuenus mapa. L{unuaapudeckasi moBepXHOCTb, 00pa3yoliue
LUJIUHAPUYECKON ITIOBEPXHOCTH, OCh UWIMHAPUYECKON ITIOBEPXHOCTH.
[{wnHap: ocHOBaHUSA U OOKOBAas IOBEPXHOCTh, 00pa3yIolias U OCh;
IUI0IaAb OOKOBOM M MOJMHOM MoBepXHOCTH. M300pakeHne NUINHIpa Ha
iockocty. Pa3BépTka nnnunapa. CeueHust TUIMHAPA (II0CKOCTHIO,
napauIeIbHON WM NEPIEHANKYIISIPHON OCH LMJIMH]IpA)

Konnueckast moBepxXHOCTb, 00pa3yIoe KOHUYECKOH MOBEPXHOCTH, OCh H

AKTyanu3upoBaTh (paKThl U METO/IbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. /laBars
ornpezeneHus cepsl U 1mapa, ux
LEHTPA, paguyca, 11aMeTpa.
Omnpenensts chepy kak Gurypy
BpallleHus1 OKpyx’HocTu. Mccnenosars
B3aMMHOE PacIoJI0kKeHNUe chepsl U
TUTOCKOCTH, IBYX cdep,
WLTIOCTPUPOBATH 3TO HA YEPTEXKAX U
pucyHkax. @opMyIMpoBaTh




BEpIIMHA KOHUYECKON NOBEpXHOCTH. KOHyC: OCHOBaHME U BEpILINHA,
oOpasytomias u ock; iomaab OOBACHATH, KAKOE TEJIO0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro 3JIeMEeHThI. M3yuaTh, 0OBACHATH, KaK NOIYYUTh
KOHYC IIyTEM BpALLEHUs NIPSIMOYTOIBHOTO TpeyroiapHuka. [inomans
OOKOBOI U MOJIHOM MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3youue u
BBICOTA; OCHOBaHUS M OOKOBasi IOBEPXHOCTh. M300paskeHne KoOHyca Ha
iockocT. Pa3BépTka konyca. CeueHus KoHyca (MII0CKOCTbIO,
IapaJuIeJIbHOM OCHOBAHUIO, U INIOCKOCTBIO, TPOXOASIIEH Yepe3 BEpLUIMHY

Kom06unanus ten BpaleHus: 1 MHOTOrpaHHUKOB. MHOTOIpaHHUK,
ONUCaHHBIN 0KO0JI0 cepbl; chepa, BIUCaHHAS B MHOTOTPAaHHUK WM B TEJIO
BpalleHUs

orpezieNieHUuE KacaTeIbHOM
IUIOCKOCTH K cpepe, CBOMCTBO U
IpU3HAK KacaTebHOM MIOCKOCTH.
3HaAKOMUTBCS C F€0/Ie3NUECKUMU
JUHUSAMH Ha chepe

OOBACHATH, UTO HA3BIBAIOT
UIMHIPOM, Ha3bIBaTh €T0 AJIEMEHTHI.
N3y4arh, 00BACHATH, KaK MOJYIUTh
MWIMHP MyTEM BpaIICHUS
PSIMOYTOJIbHUKA. BBIBOAHT,
UCIIONB30BaTh (OPMYIIBI IS
BBIYMCIICHHSI IO OOKOBOM
MOBEPXHOCTH IMIIMHApa. 3ydars,
pacrno3HaBaTh pa3BepTKY MIIMHIPA.
N306paxkaTh HUIUHAD U €TO CEYCHUS
TUTOCKOCTBIO, TIPOXO/ISIIEH Yepe3 ero
0Cb, IAPAJUIETEHON UITN
MEePIEeHANKYIApHON ocu. Haxonuts
TUTOMIA/IA ATUX CEUYCHUH.
MoaenupoBarh peajibHbIE CUTyalluu
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MTOCTPOCHHBIE MOJICITH C
UCTIOJIb30BAaHUEM T€OMETPUIECKUX
TOHSTHI

OOBSCHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
aneMeHThl. U3y4arh, 00BACHATh, Kak
MOJTyYUTh KOHYC MyTEM BpallleHus
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300pakaTh KOHYC U €T0 CeYCHUS
TUTOCKOCTBIO, IPOXOIAIIEH uepe3 OCh,
U IJIOCKOCTBIO, MEPIEHIUKYISIPHOM K




ocu. M3yuartp, pacro3HaBarb
pa3BEPTKY KOHyca. BbIBOIUTS,
UCIONIB30BaTh (OPMYIIBI JIJIsI
BBIUMCIICHHSI IO OOKOBOM
MOBEPXHOCTH KOHYyca. Haxonutp
IUIOLIAY CEYECHMM, MPOXOAAIINX
Yyepe3 BepIIMHY KOHYca UIH
NEPIEHIUKYIISPHBIX €r0 OCH.
OOBSACHATDH, KAKOE TEJIO Ha3bIBACTCS
yCeu€HHBIM KOHycOM. M3yuars,
OOBSACHSATH, KaK €ro MOJYyYUTh MYTEM
BpallleHUsl IPSIMOYTOJIbHOM Tpamenuy.
BriBoauTh, mpUMEHSTH hopMyITy AJs
BBIUKCIIEHHS ILIOM[AIH OOKOBOM
MIOBEPXHOCTU YCEYEHHOTO KOHYyCa
AKTyanu3upoBaTh (HaKTbl U METOJIbI
TUTAHUMETPHH, PeNIEBaHTHBIEC TEME,
IPOBOAMTH aHaNoruu. Pemars
CTEPEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C TEJIaMH BpaICHMUS,
IIOCTPOECHUEM CEUEHUN TeJl BpallleHUs
C KOMOMHAIMSMU TeJl BpallleHus: U
MHOTOTPaHHUKOB Ha HAXO0XJICHUE
reOMETPUUYECKUX BEIUYHUH.
Hcnonb30Bath mpu penieHun
CTEepEOMETPUYECKUX 3a/1a4
TUTAHUMETPUYeCKHe (DaKThl K METO/IbI
3aJ]a4M Ha BBIUMCIICHUE U
JI0Ka3aTeNnbecTBO. MoaennpoBarthb
peayIbHbIE CUTYyAallH Ha SI3bIKE
TE€OMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIETIH C




HCIOJIb30BAHUEM T€OMETPUYECKHUX
HOHATHU

HpaKTI/I‘{eCKHe 3aHATHA

Tema 31.
OO0BEMBI TEN

Conep:xaHue JIeKIUH

[Tonsitue 06 00béMe. OCHOBHBIEC CBOKCTBA 00BbEMOB Tell. OOBEM MIIIHH A,
koHyca. O0BEM 1rapa u rmiomanb cheps

[Tono6nbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKY MIOMIAISIMH
MOBEPXHOCTEN, 00BEMaMHU MOJOOHBIX TEI

AKTyanu3upoBaTh (HaKThl U METOJIbI
MJIAHUMCTPHHU, PCIICBAHTHBIC TEMC,
MPOBOANUTH aHATOTHH. BEIBOIUTS,
UCIIOJIB30BaTh (HOPMYJIBI OOBEMOB:
MPU3MBI, WIHHPA, TUPAMU/IBL,
KOHYCAa; yCEUEHHON NMUpaMUIbl U
yCeu€HHOro Konyca. Pemars
CTEepEOMETPUYECKHE 33/1a4H,
CBSI3aHHBIE C BBIYMCIEHHEM 00BEMOB.
DopMyIUpPOBATH ONPEICIICHHUE
I1apOBOT'O CETMEHTA, IIapOBOTI0 CJI0S,
IIapOBOI0 CEKTOPA.

[IpumeHsITH GOPMYIBI IS
HaxO0XJIEHUSI 00HEMOB IIAPOBOTO
CETMEHTA, LIapOBOr'0 CEKTOpa
Pemats crepeomerpuueckue 3a1aum,
CBsI3aHHBIE C 00BEMOM I1apa u
mIomaseio chepsl. MoaenupoBaTh
peaJIbHbIE CUTYyallH Ha SI3bIKE
TeOMETPHH, UCCIIEIOBATh
IMMOCTPOCHHBIC MOACIIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX
HOHATHH. AKTyaau3upoBaTh (HaKThl U
MCTOJbI IINIAHUMCTPHUHU, PCIICBAHTHLIC




TeMe, IPOBOIUTH aHAIOTHH. Permarh
CTEpEOMETPUICCKUE 3a/1a4H,
CBSI3aHHBIC C COOTHOIIICHUEM
00BEMOB U MOBEPXHOCTEH MOT0OHBIX
TEJI B IPOCTPaHCTBE. MOIeIMpoBaTh
peaibHbIC CUTYallud Ha S3bIKE
TE€OMETPHH, UCCIICIOBATD
MIOCTPOCHHBIE MOJICITH C
UCIIOJIb30BaHUEM T'€OMETPHUUCCKUX
TTOHSTUH

HpaKTI/I‘{eCKHe 3aHATHA

Tema 32.
Bexkropsl u
KOOPJIMHATHI B
IIPOCTPAHCTBE

Conep:xaHue JIeKIUH

BexTop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHHE U BBIUNTAaHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpA Ha YUCIIO. Pa3noxeHune BeKTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuio napannenenunena. Pemenue 3anaq,
CBSI3aHHBIX C IPUMEHEHNEM IIPABUJI AEUCTBUN C BEKTOPaMHU.
[TpsimoyronbHas cucTemMa KOOpAUHAT B IpocTpaHcTBe. KoopanHaTel
BekTopa. [Ipocreiimume 3anaun B KoopaAuHaTax. YTojl MEXy BEKTOpaMH.
CkansipHoe MpoU3BeICHNE BEKTOPOB. BhIunciaeHne yriaoB MexXAy IpsIMbIMU
1 T1ocKocTsIMU. KoopiMHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUN
reOMEeTPUUECKUX 3a7au

AKTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMTDH aHAJIOTHH.

OnepupoBarh NOHATHEM BEKTOP B
npoctpaHcTse. PoOpMyIUpOBaThH
IIPABUJIO MapalIeNICIUIIea Ipu
CJI0KEHUH BEKTOpoB. CKIIaJbIBaTh,
BBIUNTATh BEKTOPBI, yMHOXKAaTh
BEKTOp Ha yucio. 3yyatb OCHOBHbBIE
CBOMCTBA TUX omepauui. JlaBath
OnpeIeTIeHUE IPSIMOYTOJIbHON
CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE.
BrIpa3uThs K0OpAMHATHI BEKTOpa
4yepe3 KOOpAUHATHI €70 KOHIIOB.
BriBouTh, HCTIONB30BaTh HOpPMYITY
JUIMHBI BEKTOPA ¥ PACCTOSHUS MEXKIY
TOYKaMH. BeIpakaTh CKalspHOE
IIPOU3BE/IEHUE BEKTOPOB YEPE3 X
KOOPAMHATHI, BBIYUCIIATH YTOJI MEXK Y
JIByMsI BEKTOpaMH, IBYMs IIPSIMBIMH.




Haxonuth yron mexay npsamoit u
MJIOCKOCTBIO, YTOJI MKy JIBYMS
IUIOCKOCTSIMU aHATTUTHYECKUMHU
MeToaMu. BeIBOIUTH, UCIIONB30BATH
(hopMyIty pacCTOSIHUSI OT TOUKH 10
IJIOCKOCTH

HpaKTI/I‘{eCKHe 3aHATHA

Tema 33. Copepxanue JeKIUH Pemate npocTteiiiye 3a1aun Ha

[ToBTOpEHwMe, OcHoBHbIe GUTYPHI, GaKThl, TEOPEMBI Kypca MJIaHUMETPUU. 3a1aun HaXO0JIeHUE JJIUH U YIJIOB B

o0o0mieHue u IUTAHUMETPUH U METOJIbl UX perieHust. OcHOBHBIE GUTYPBI, (GAKTHI, reoMeTpuueckux urypax,

CHUCTEMATH3ALMA | TEOPEMBI Kypca CTEPEOMETPHUH. 3a/1aull CTEPEOMETPUM U METOJIbI UX npuMeHsTh Teopemy [udaropa,

3HaAHUUN peteHus TEOPEMBI CUHYCOB U KOCUHYCOB.
HaxoauTe mmomans
MHOTOYTOJIbHUKA, KpyTa.
PacnioznaBatek no/100HbIE PUTYpHI,
HAXOJIUTh OTHOILIECHUS JIJTUH U
mwionaae. Mcrnonp3oBatek npu
PELIEHNN CTEPEOMETPUUECKHX 3a1a
(baKThl ¥ METOJIbI TUTAHUMETPUHU

[IpakTuueckue 3aHATUS
Tema 34. Conep:xanue JIeKIUHA OcBauBaTh NOHITHE




MartemMaTH4ecKo
€ OXKHJIaHUe
CIIy4aitHOM
BCJIIUYUHBI

[Tpumepsl MpUMEHEHHSI MAaTEMaTHYECKOTrO OKUaHus (CTpaxoBaHUeE,
aotepest). MaremaTnyeckoe 0KM1aHuE CYMMBI CITy4alHbIX BEJIUYHUH.
Marematuyeckoe 0kHJIaHuE T€OMETPUIECKOTO U OMHOMHUAIBHOTO
pacrpeaeneHuin

[IpakTueckue 3aHATUA

MaTeMaTUYECKOTO OXKUIAHMUS.
[TpuBOIUTE M 0OCYX)AATH TPUMEPHI
NPUMEHEHUS MaTEMaTHYECKOTO
OXuJaHus. Berauciare
MaTeMaTUYECKOE OXKHIaHUE.
Hcnonb30BaTh NOHATHE
MaTeMaTHUYECKOTO OKUIAHUS U €r0
CBOWCTBA IPH PEIICHUN 33]1ad.
Haxoauts o uzBectHbIM popmynam
MaTEeMATHYECKOE OXKHIAHUE CYMMBI
CIIy4aifHbIX Benn4uH. Haxoauts mo
U3BECTHBIM (popMyIam
MaTeMaTHYeCKUEe OKUTaHUS
CIIy9aifHBIX BEJTUYHH, UMCIOIIIHX
TeOMEeTPUUYECKOE 1 OMHOMHAIEHOE
pacrpeeseHust

Tema 35.
Hucnepcus u
CTaH/IapTHOE
OTKJIOHEHHE
CITy4aitHOM
BEJIMYMHBI

Conep:xanue JIeKIUH

Jucnepcus 1 cTaHgapTHOE OTKJIOHEHUE. J{ucnepcun reoMeTpUYECKOro U
OMHOMMAIBHOTO pacnpeaeneHus. [IpakTudeckas padoTa ¢ UCIOJIB30BaHUEM
AIIEKTPOHHBIX TAOJIHII

HpaKTI/ILIeCKI/IC 3aHATUA

OcBauBaTh NOHSTHUS: TUCTIEPCHUS,
CTaHIapTHOE OTKJIOHEHHE CIIy4YaiHON
BennurHbl. HaxoauTs nucnepcuto rno
pacnpenenenuto. Haxoauts no
W3BECTHBIM (OpMYyJiaM JAUCTIEPCHUIO
reOMETPHUYECKOro U OMHOMHUAIBHOTO
pacnpeseneHus, B TOM 4Hclie B X0Oe
PaKTUYECKOH paboTHI C
WCIIOJIb30BAHHUEM DJIEKTPOHHBIX
TaOIHUIL

Tema 36.
3aK0H OOJIBIINX
qucen

Conep:xanue JIeKIUHA

3akoH 00abIMX yncen. BeIOOpOUYHBIN METOT MCCIIEIOBAHUMN.
[TpakTrdeckas paboTa ¢ UCIIONb30BaHUEM AIICKTPOHHBIX TAOJIHIL

[IpakTrueckue 3aHATUA

3HAKOMHUTHCS C BEIOOPOYHBIM
METO/IOM HCCIICIOBAHUS
COBOKYITHOCTHU TaHHBIX. I/I3yanL B
X0J1€ TIPAaKTUYECKOU PabOTHI C
HCITOJIL30BAHUCM JJICKTPOHHBIX




TaOIUI] TPUMEHEHNE BBIOOPOYHOTO
METOJ1a UCCIICIOBaHUS

Tema 37.
HenpepsiBHble
ClIy4yaliHble
BEJIMYMHBI
(pactipeienieHust)

ConeprkaHue JEeKITUN

[Tpumepsl HEMTPEePHIBHBIX CTyYalHbIX BeMunH. OyHKIKA MII0THOCTH
pacnipenenenusi. PaBHOMepHOE pacnpeesieHne 1 ero CBOHCTBa

[IpakTueckue 3aHATUA

OcBauBaTh NOHATHS: HENIPEPbIBHAS
Clly4aliHas BEJIMYUHA, HEIIPEPBIBHOE
pacmpenenenue, QyHKIHs IIOTHOCTH
BEpOSATHOCTH. [IprBOINTE TpUMEpHI
HENPEPBIBHBIX CIIy4YailHBIX BEJINYMH.
Haxoauts BeposiTHOCTH COOBITUH 110
JTaHHOM (PYHKIMH IIIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO PaCIPEAEICHUSA

Tema 38.
HopmansHoe
pacnpenenexnue

Coneprxkanue JTeKIuu

3aauu, NpUBOIALINE K HOPMaJIbHOMY pacrpeaeneHuto. OyHkuus
IIJIOTHOCTU ¥ CBOMCTBA HOPMAJIBLHOTO pacnpenenenus. [Ipaktuyeckas
paboTa ¢ UCIOJIb30BAHUEM AIIEKTPOHHBIX TAOJINIL

[IpakTueckue 3aHATUA

OcBauBaTh NOHATHSA: HOPMAJIbHOE
pacnpenenenue. Beiaensate mo
OIMCAHUIO CIIyYalHbIE BEIIMYHHBI,
pacnpenenéHuble 10 HOPMaIILHOMY
3akoHy. [IpuBoauThE IpUMeEpHI 3a1a4,
IPUBOAAIINX K HOPMAIBHOMY
pacnpenenenuro. Haxonurs
YHCJIOBBIE XapAKTEPUCTUKH
HOPMAJIBHOT'O pacipeneleHus 1o
W3BECTHBIM opmynaMm. Pemats
3a/1a4d, CBA3aHHBIEC C IPUMEHEHHUEM
CBOMCTB HOPMAJIBHOTO
pacrpeneieHnii, B TOM 4uCiIe ¢
HCIIOJb30BAHUEM JJIEKTPOHHBIX
TaOIuUIL

Tema 39.
[ToBTOpEHME,

Coneprxanue JTeKIuu

[IpencraBneHue TaHHBIX ¢ TOMOIIBIO TAOJIUII U JUArpaMM, OTHcaTeIbHAs

[ToBTOpPATE M3y4YEHHOE U
BBICTPAWBATh CUCTEMY 3HAHUI




000011IEHNE U
CUCTEMATH3ALUS
3HAHUU

CTaTUCTHKA, ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU,
BBIYUCIICHHE BEPOSTHOCTEH COOBITHH ¢ MpUMEHEHHEM (HOpMYIT U
rpau4ecKux MeToJ0B (KOOpAMHATHAs NpsMas, 1epeBo, AMarpaMmma
Dlinepa), ciayJyaliHble BETUYUHBI U PACIPEEIICHUs, MAaTEMAaTUYECKOE
0’KHMJIaHHWE CITy4YallHON BETMYNH

[TpakTuyeckue 3aHATHS 1
IIpomesxyTouHast arrecTanus 12
Bcero 296




4 YCJIOBUS PEAJIM3AIIMA YUYEBHOI'O IPEJIMETA VIIL.04
MATEMATHKA

4.1 TpeGoBaHus K MaTepUAIbLHO-TEXHUYECKOMY 00ecIeYeHUI0

Peanuzanus yueOHoro mnpenvera YII.04 Maremaruka TpeOyeT HaIUuus
y4eOHOro KabuHeTa.

VYyebHas ayautopus JUIsi TPOBENCHUS 3aHIATHN JICKIIMOHHOTO THIIA,
MPAKTUYECKOIO THUIIA, TPYIIOBBIX U UHAWUBUYAIbHBIX KOHCYJIBTALMMN, TEKYLIETO
KOHTPOJISI M IPOMEKYTOYHOM aTTECTALlUH.

[Tomenienus AJis caMOCTOSITENLHOM pabOThl 00YyYaIOUUXCSl TOKHBI OBITh OCHAICHBI
KOMIBIOTEPHOH TEXHHUKOM C BO3MOXHOCTHIO TMOJKIIOYCHHS] K HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON Ce€TM U  O0EecreYeHHeM JOCTyla B  DJIEKTPOHHYIO
nH(pOpMAITMOHHO-00pa30BaTENbHYIO Cpey 00pa30BaTeIbHON OpraHu3aIuu.

O6opynoBaHue yueOHOTO KaOMHETA!

Kommiekt yueOHol mebenu:

— pabouee MecTo mpernojaBaTes (CToJ, CTy);

— pabouue MecTa 00y4aromuxcs (CTOJIbI, CTYJIbs)

TexHunyeckue cpeacTBa 00yUeHHUS:

— IPOEKTOP;

— JKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoncynbTaHT BrogkeTHble OpraHu3alliu:

Bepcus [IpopCrienianbHbIii BBITYCK

3. AdobeAcrobatReader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. GoogleChrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBLIX NPABOBBLIX [0KYMEHTOB, OCHOBHOW M
JOTOJIHUTEJIbHON Y4eOHOH JIMTepaTypbl, HEO0XOAMMOIl IS OCBOEHHUA
yueOHoro npeamera YII.04 MaremaTtuka

HopmaTuBHBIE IPAaBOBbIE JOKYMEHTbI

- ®enepanbHblii 3akoH OT 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoi
Oenepanun';
- IIpukaz 06 ytBepxknennn ®I'OC CIIO mo cneunansHoctu 08.02.13 MoHTax u

IKCIUTyaTaIs BHYTPEHHUX CAHTEXHUYECKUX YCTPONCTB, KOHIUIITMOHUPOBAHUS BO3IyXa
u BeHTwanuu ot 12.12.2022r. Ne1094

- Ilpukaz Munnpocsemenuss Poccun ot 01.09.2022 Ne 796 "O BHeceHum
U3MEHEHUH B (penepaibHble roCyJapCTBEHHBIE 00pa30BaTeIbHbIE CTAHAAPTHI CPETHETO
npodeccruonanbHOTro 00pazoBanus";


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768

- Ilpukaz Munobpuayku Poccum ot 17.05.2012 Ne 413 "OG6 yTBep:kIeHUU
(denepanbHOrO0 TOCYJapCTBEHHOTO 0O0pa30BaTENbHOIO CTAHJAApTa CPEJHEr0 OOIIEro
oOpazoBaHus";

- IIpuka3z Munnpocsemenust Poccun ot 18.05.2023 Ne 371 "O6 yTBepkIeHUHU
denepanpHOl 00pa30BaTENLHON MPOTPAMMBI CPEIHEro 00IIero oopazoBaHus'";

- IIpuka3 Munnpocsemenusi Poccun ot 24.08.2022 No 762 "O6 yTBepKIeHUU
[Topsinka opraHuM3anuu W OCYIIECTBJICHHUA OOpa30BaTENbHOM JCSITENIBHOCTH TIO
o0Opa3oBaTeIbHBIM MPOTPAMMaM CPETHETO MPOQPECCHOHATIBEHOTO 00pa3oBaHus";

- IIncemo Munnpocsemenust Poccun ot 01.03.2023 Ne 05-592 "O nHanpaBneHuun
pekoMeHanui" (BMecte ¢ "PekoMmMeHmanusaMu 1O pealu3alii CPEeIHEro OOIIEeTo
oOpa3oBaHUsl B TMpejieiaXx OCBOCHHS 0OO0pa30oBaTEIbHOM MPOTPaMMBI  CPEIHEro
npodeccruonanbHoOro oopazoBanus");

- [Tpuka3 Munnpocsemenus Poccuu ot 01.02.2024 Ne62 "O BHECEHMU U3MEHEHU
B HEKOTOpbIe IIpuKa3bl MuHHUCTEpcTBa mpocBeleHus Poccuiickor Penepanuu,
Kacaromuecs:  (enepaibHbIX 00pa3oBaTEbHBIX MPOrPaMM  OCHOBHOTO  OOIIETO
o0pa3zoBaHuUs U CpeJIHETO 00IIero oopazoBaHus'";

- IIpuka3 Munnpocemennss Poccum ot 21.02.2024 Nell9 "O BHecenuu
n3MeHeHn B mpuwioxkeHus N | m N 2 k npuxady MuHHCTEpCTBA NPOCBEIICHUS
Poccuiickoit ®enepauuun ot 21 centsa0ps 2022 r. N 858 "OO yTBepxkaeHUH
dbenepanbHOro NepevHsi y4eOHUKOB, JOMYIIEHHBIX K UCIIOIb30BaHUIO TIPU peasiu3alun
MMEIOIIUX FOCYIaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX TPOTrpaMM Ha4aIbHOTO
o0IIero, OCHOBHOTO 0O0IIero, cpemHero oOmero o0pa3oBaHUs OpTraHU3aALUSIMH,
OCYIIECTBJISIONMMU 00pa30BaTEIIbHYIO NIEATETLHOCTh M YCTAHOBIICHUS TMPEACIHHOTO
CpOKa MCTIOJIb30BAHMS HCKITIOYEHHBIX YU€OHUKOB";

OcHoBHas JuTeparypa:

1. Anumos 1. A., Konsirun 0. M., Tkauésa M. B. u aip. Marematuka: anreodpa
M Hauaja MaTeMaTH4YeCKOro aHanausza, reoMmerpus. AnreOpa M Havana
maTematuueckoro asanmm3a 10-11 xmacc. ba3zoBblii u  yriyOnéHHBIA yPOBHHU.
DOnextpoHHas ¢popma yueOHHKA.

2. ArtanacsH JI.C., byry3oB B.®., Kagomues C.b. u ap. Marematuka: anredpa
Y Hayaja MaTeMaTU4eCKOro anaiausa, reometpus. I'eomerpus. 10-11 kmacc. ba3oBeiit
U yriayOnEHHbIA ypOBHU. DIEKTpoHHas (popma yueOHUKA.

JIOMOJITHUTEIbHbIE€ HCTOYHNKH:
1. Hanunrep, Buktop AnekceeBuu. ['eomeTpusi: MJIaHUMETPUYECKHUE 3aJa4d Ha
noctpoenue : Yueobnoe nmocodbue [[ns CIIO / Jamuarep B. A. - 2-e u3a. - Mockaa :
NznarenscTBO FOpaiit, 2019. - 155. - (Ilpodeccuonanbroe odpazoBanue). - ISBN
978-5-534-04836-0 : 429.00.
URL.: https://www.biblio-online.ru/bcode/438906

4.3 IlepeyeHb NPOrpaMMHOro odecrnevyeHus, MPodeccHOHATLHBIX 0a3
JAHHBIX, HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM pecypcos
HH(POPMAITMOHHO-TEJIEKOMMYHUKANMOHHOMN ceTH « MHTEepHET», HE0OXOAUMBIX
1JIs ocBOeHus yueOHoro npeamera YII1.04 Marematuka


https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022
http://www.biblio-online.ru/bcode/438906

http://catalog2.vgasu.vrn.ru/MarcWeb2- 371eKTpOHHBIN KaTajor OMOIMOTEKU
BI'TY
http://www.iprbookshop.ru/.-3nexkrponno—6oubauoreunas cucrema [IPRbooks

https://ege.sdamgia.ru/ - o0pa3oBaTeIbHBIA MOPTad JJISI TOATOTOBKH K
IK3aMEHaM
https://adv.informika.ru/— Engunas xomnexkuun I{udpoBeix o0pazoBaTenbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - MaTeMaTH4eCcKasi SHIUKIIONEIUS
http://www.ug.ru/— «Y4auTenabckas ra3era»
http://www.school.edu.ru/ — Poccuiickuii 00pa3oBaTenbHbIi MOPTaT
http://pedsovet.org/— Beepoccuiickuii aBryCTOBCKUN MEACOBET
http://1september.ru/razera — «IlepBoe ceHTAOPs»

4.4. Ocodennoctu peaausanuu ydeOHoro npeamera YI1.04 Maremaruka
A O0ydYaloIIUXCSl W3 4YHCJIa HMHBAJHAOB M JIMI € OrpPaHUYeHHBIMH
BO3MO’KHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu 1uy ¢ O02PAHUYEHHBIMU BOZMOICHOCMAMU 300DPOBbS,
npeoycmampueaemcsi UHOUBUOYAIbHbIU 2paghuk 00yueHusl.

Hnsanuovl u auya ¢ 0epanuteHHbIMu 803MONCHOCIAMU 300P08bsL 0DecnedeHbl
neYyamuviMu U 9JNeKMPOHHLIMU 00PA308AMENbHbIMU pecypcamu 8 ¢hopmax,
aA0anmupoOBaHHLIX K 02PAHUYEHUAM UX 300POBbAL.

s ocywecmenenus npoyedyp mekywe20 KOHMPOJSA YCneeaemocmu U
NPOMENCYMOYHOU ammecmayuy 00yuyarowuxcs, co30armcs @oHobl OYeHOUHbIX
cpeocms,  adanmupoeanHvle OAs  UHBAIUOO8 U JUY C  OSPAHUYEHHbIMU
BO3MONCHOCIAMU  300P06bSL U NO3GOJANOWUE OYEeHUMb OO0CMUdICeHUe UMU
3aNNAHUPOBAHHBIX 8 OCHOBHOII obpazosamenvHoll npozpamme
Dpe3yibmamosodyueHus U YpPoBeHb CHOPMUPOBAHHOCMU 8CeX KOMNEemeHYuUl,
3a561eHHBIX 800PA308AMENbHOL NPOSPAMME.


http://catalog2.vgasu.vrn.ru/MarcWeb2-
http://www.iprbookshop.ru/.-электронно
http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.org/
http://1september.ru/газета

5. KOHTPOJIb U OIEHKA JOCTWXEHUH PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA VYII1.04 MATEMATHKA

JlocTrKeHHE JIMYHOCTHBIX PE3YJhTaTOB OICHUBAETCS HAa Ka4eCTBEHHOM YpPOBHE
(6e3 ormeTku). CHopMUPOBAaHHOCTH MPEIMETHBIX, METAPEAMETHBIX, TUIHOCTHBIX
yYMEHUH U 3HAHUH OIEHUBACTCS B 0auIax MpernoaaBaTesieM B MPOIIECCE BBHITTOTHCHHUS
OCHOBHBIX BHJIOB YYCOHOW JEATETLHOCTH OOYYaronuxcsi, TECTHPOBAHUSA,
BBITIOJIHCHHUST OOYYAIOIIMMHUCS CaMOCTOATENIbHON pPabOThI, IO pe3ysbTaTam
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTAIHH.

PesynbTaTsl 00yueHus Ouenka pesy1TaTos
(dopMBbI 1 METOIBI)
JIMHHOCTHBIE PE3VYJIbTATDI -BBINIOJTHEHUE  MPAKTUYECKUX

1) TpaxgaHCKOrO  BOCHUTaHUA:  C(HOPMUPOBAHHOCTH 3a/IaHUI Ha 3aHSTHSIX;

IPaKIaHCKON TO3MIMU OOYYarOLIErocss Kak akTUBHoro u | ~YCTHBIM OLPOC,
-CaMOCTOATEIbHbIE PA0OTHI;

- KOHTPOJIbHBIC pa6OTBI;
-9K3aMCH

OTBETCTBEHHOTO YrieHa POCCUICKOTO oO1miecTBa,
Mpe/ICTaBJICHHE 0 MaTeMaTHYeCKHUX OCHOBax
(YHKIIMOHUPOBAHWSI  PA3UYHBIX  CTPYKTYp, SIBJICHHI,
MpOLEAYp TPaXKTaHCKOTO o0ImIecTBa (BBIOOPBI, OMPOCHI H
JIpYyroe), yYMEHHE B3aUMOJIEHCTBOBATh C COIMATBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIUSIMH W
Ha3HAYCHHEM;

2) TaTPUOTUYECKOTO0 BOCHUTaHUS: C(HOPMUPOBAHHOCTH
POCCHUICKOM TpaXAaHCKOW HMIAECHTUYHOCTH, YBAXKEHUSA K
NpONUIOMY M HAaCTOSIIIEMY POCCHUMCKOW MaTEeMaTHKH,
IIEHHOCTHOE OTHOIIEHWE K JOCTHIXKEHUSM POCCUUCKUX
MaTEMaTHKOB M POCCHUUCKON MaTeMaTHUeCKON MIKOJIBI,
UCIONIb30BaHNWE JTHUX JOCTH)KEHHH B JAPYrUX HayKax,
TEXHOJOTHX, chepax IKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOTO  BOCHUTAHHS: OCO3HAHHE
JTyXOBHBIX eHHOCTEH POCCHICKOTO Hapo7a,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, dTHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C IPAKTHYCCKHM MPUMCHCHHEM
JIOCTUKEHUI HAYKH U JEATEIIbHOCTHIO YUEHOTO0, OCO3HAHHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO Oy TIyIIIEro;

4) 5CTETUYECKOTO BOCHUTAHUS: ICTETUUECKOE OTHOIIEHUE K
MUDY, BKJTIOUast ACTETUKY MaTeMaTHYeCKHIX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ad4, peLIEHHU,
pacCcyXJICHHI, BOCIHPUAMYHBOCTE K  MAaTeMaTHYCCKHM
acreKTaM pa3IUYHbIX BUJIOB UCKYCCTBA,

5) ¢usnueckoro BocnuTaHUs: CHOPMHUPOBAHHOCTH YMEHUS
MIPUMEHSTh MaTeMAaTUYECKUE 3HAHUSI B UHTEPECax 3[0POBOTO
u Oe3omacHoro oOpa3a >KW3HHM, OTBETCTBEHHOE OTHOLICHHE
K CBOEMYy 3JI0POBBIO (30pOBOE MHUTAHUE,

cOaTaHCUPOBAHHBIN PEXHUM 3aHATUN U OTHbIXA, pETyJIIpHAs




¢bu3nveckas akTHUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHNE
npu 3aHATHUAX CTIIOPTUBHO-03/I0POBUTEIILHON
IEATEILHOCTHIO;

6) TPyZIOBOTO BOCIIMTAHHUS: TOTOBHOCTH K TPY/y, OCO3HAHHUE
[EHHOCTH TPYAOJIIOOHS, MHTEPEC K pas3Iu4yHbIM chepam
npodecCHOHAIbHOM  JESTENbHOCTH,  CBS3aHHBIM ~ C
MaTeMaTUKOM M yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mpodeccun © peaau30oBBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIaHBI, TOTOBHOCTh U CHOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPA30BaHHMIO Ha
NPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
y4YacTHIO B PEIICHUH NMPAKTUYECKUX 337a4 MaTeMaTHUECKON
HAaIpaBJICHHOCTH;

7) 9KOJIOTMYECKOTO  BOCIHTAHHA:  CHOPMUPOBAHHOCTH
HKOJIOTUYECKOH KYIbTYPbI, TOHUMaHUE BIMSHUS COIIUATBHO-
HSKOHOMHYECKUX NPOIECCOB HAa COCTOSIHUE TMPHUPOTHOW H
COILIMAJIGHOW Cpe/Ibl, OCO3HAaHHME TII00ATBHOTO XapakTepa
HKOJIOTUYECKUX MpOoOJeM, OpHEHTAIMsl Ha NPUMEHEHHUE
MaTeMaTHYECKUX 3HAHWW Ui PEUICHHs 3aJadB OOJIACTH
OKpYXKarollel Cpeipl, MIIaHUPOBAHUE TTOCTYNKOB U OLIEHKH
UX BO3MOKHBIX MTOCIIEICTBUH [T OKPY>KaIOLIeH Cpe/ibl;

8) IIEHHOCTH HAy4yHOro IO3HaHUA: C(HOPMHUPOBAHHOCTD
MHUpPOBO33pDEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH W OOIIECTBEHHOW MPAKTUKH,
MOHMMaHWE  MaTeMaTHYeCKOW  HayKHm  Kak  cdepsl
YeJIOBEYECKON JEATENbHOCTH, JTaloB €€ pa3BUTHS W
3HAYAMOCTH ISl Pa3BUTHS IMBIJIM3AIMH, OBJAJICHUE
S3BIKOM MaTeMaTUKd W MaTeMaTH4ecKOW KyJIbTypod Kak
CPEACTBOM IIO3HAHUS MHpPa, TOTOBHOCTh OCYIIECTBIIATH
NPOEKTHYI0O M MCCIENOBATENbCKYI0  JeSITEeIbHOCTb
WHIUBHUIyaJTBHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3VJIbTATbI

OsBinageHue YHUBEPCATbHBIMU IMO03HABATEIbHBIMU
JIECTBUSMHU:

ba3oBble Joruyeckne AelicCTBUSA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHSATHH, OTHOIICHHH MEXITY
MOHATHSIMH,  (OPMYJIIMPOBATh  OMpEACICHUsI TMOHSATHH,
yCTaHABIIMBATh CYIICCTBCHHBINH MPU3HAK KIACCH(PUKAIUH,
OCHOBaHHUS Ui OOOOIIEHUST W CpPaBHEHHs, KPUTECPHH
MIPOBOJMMOI0 aHAIN3a; BOCIIPUHUMATH, (OPMYIHPOBATh H
npeoOpa3oBHIBATH CYXICHUS: YTBEPUTEIIbHBIC n
OTpHUIIATENIbHbIE, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

-BBIIIOJIHEHNUE  NPAKTUYECKUX
3aJJaHUH HA 3aHATHUSAX;

-YCTHBIH OIpOC;
-CaMOCTOSITeIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE PabOTHI;
-3K3aMe€H




BBISIBJIAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
U TpoTHBOpeuus: B (akTax, MaHHBIX, HAOIIOACHUAX U
YTBEPXKIEHUAX, Mpe/ularaTb KPUTEpUU I BbIIBIECHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNI;
JienaTh BBIBOABI C MCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH,
JNeTyKTUBHBIX W HMHIYKTMBHBIX  YMO3aKJIIOYEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEITLHO JIOKa3aTeNIbCTBA
MaTeMaTHYECKUX YTBEPKACHUH (IPSMBIE U OT IPOTHUBHOTO),
BBICTPaMBaTh APryMEHTAIMIO, TPUBOJIUTH NPUMEPHl U
KOHTPIpPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBOJIbI; BBIOMpATh cHoco0 pemieHus y4yeOHOHM 3amauu
(cpaBHMBAaTh HECKOJBKO BapUaHTOB pELICHMs], BHIOWPATh
HauOoyiee MOAXOAALIMM C  Y4ETOM  CaMOCTOSTENIBHO
BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ucciiefoBaTeIbCKUe el CTBUA:
UCNOJb30BaTh  BOMPOCHI  KaKk  MCCIeN0BaTEIbCKHI
UHCTPYMEHT  MO3HaHus,  (OpMyJIUpOBaTh  BOMPOCHI,
¢bukcupyomye NnpoTuBOpeune, MmpodiaeMy, yCTaHaBIMBATh
UCKOMOE ¥ JaHHOE, dbopmupoBaTh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;
MIPOBOJIUTH CaMOCTOSITENIEHO CIJTAHUPOBAHHBIN
HKCHEPUMEHT, HCClIeIOBaHHE o YCTAHOBJICHUIO
0COOEHHOCTEH  MaTeMaTHYecKoro OOBEeKTa,  SIBJICHUS,
Ipolecca, BBIBICHUIO 3aBUCHUMOCTEH MeXIy OObeKTaMmi,
SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO OPMYITHUPOBATH 000OIICHHS UBBIBOIBI
o pe3yapTaTaMm MIPOBEIEHHOTO HaAOIIOICHNUS,
WCCIIE/IOBAaHMSI, OIICHUBATh JOCTOBEPHOCTH ITOJyYEHHBIX
pe3yIBTAaTOB, BHIBOJIOB U 000OIICHMUIA;
MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpoIlecca, a TAKKe
BBIJIBUTaTh MPEIMNOJOKEHNUS O €ro pa3BUTHM B HOBBIX
YCIIOBUSX.
Padora ¢ undopmanmeii:
BBISIBJIATH A€(PUIUTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX
JUTS OTBETA Ha BOTIPOC | TS PEUICHHUS 33]1a4H;
BBIOMPATh WHPOPMAIIHIO U3 MICTOYHUKOB PA3ITMYHBIX THIIOB,
aHAJM3UPOBATh, CUCTEMAaTH3UPOBATh U UHTEPIPETUPOBAThH
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;
CTPYKTYpUpPOBaTh HMH(OPMALUIO, TMPEACTaBIATH €€ B
pa3nuyHbIX (hopMax, HIUTIOCTPUPOBATH TPaPUUECKH;
OLIEHUBATh HAAEKHOCTh MH(OPMAIHH 110 CAMOCTOSITEIHHO
C(OPMYIMPOBAHHBIM  KPUTEPUSAM, CHOPMYJINPOBAHHBIM
CaMOCTOSITEIIHO.




Osnanenue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMA
y4eOHBIMU JEHCTBHUSIMU:

BOCIIpUHUMATh W (opMynMpoBaTh  Cy)XICHUS B
COOTBETCTBUH C YCJOBUSIMH W LEISAMH OOLICHUS, SCHO,
TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U THCBMEHHBIX TEKCTaX, [aBaTh IOSICHEHHS 10 XOay
peuieHuss  3aJadd, ~ KOMMEHTHPOBaTb  IOJYYECHHBIN
pe3yJbTar;

B X0fe OOCYXKIEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY
oOCyXJaeMoOl TEMBI, MPOOJEMBI, pelIaeMoN  3amadu,
BBICKa3bIBaTh WJICW, HAIICJICHHBIE HA TIOWCK PEIICHHS,
COIIOCTABJISITh CBOM CYXIEHHUS C CYXICHHUAMH JIPYTHUX
YYaCTHHUKOB JIHAJIOTa, OOHAPY)KUBATh PA3JIMUUE U CXOJCTBO
NO3WIMH, B  KOPpPEKTHOH  ¢opme  (HOpMyIHUpOBAThH
pa3HOIIIacHsl, CBOM BO3PAKCHHUS;

IPEe/ICTaBISAT pEe3yIbTaThI peuieHus 3ama4u,
9KCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTa, CaMOCTOSTEIBHO
BbIOMpaTh ¢dopMar BBICTYIUICHHS C Y4ETOM  3amgad
NPEe3eHTAH 1 0OCOOCHHOCTEH ay JTUTOPUH.

OBnazneHne yHUBEPCAIBbHBIMU PETYJIATUBHBIMU y4€OHBIMU
JNEUCTBUSAMMU:

Camoopranu3anusi:

COCTABJISATh IUIaH, AJTOPUTM pEIIeHUs 33aJa4yM, BbIOUpPATh
crocod penieHuss ¢ y4E€TOM MMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTUpOBaTb U
KOPPEKTUPOBaTh BAapUAHThl PEIICHUH C Y4ETOM HOBOWU
uHpopMaLuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII MHTEJIEKT:

BJIQ/IETh HaBBIKAMHM I[O3HABATEJNbHON pe(dIeKcuu Kak
OCO3HAaHHS COBEPIIAEMBIX JAEUCTBUH M MBICIUTEIBHBIX
OpOIECCOB, MX  pPE3yJlbTaTOB, BJIaJeTh  CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpOJISI IIpoliecca M pe3yJibrara
pelieHrs MaTeMaTHYeCcKoH 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH
pEILIEHNN 337a4l, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalJEHHbIX
OLINOOK, BBISIBJICHHBIX TPYZAHOCTEN; OLICHUBATh
COOTBETCTBHE pe3yJbTara ILEeTUd M YCIOBUSAM, OOBICHSTH
IIPUYUHBI JOCTHIKCHHUS WM HEJOCTHIKEHHUS DPE3YyJbTaTOB
NESITeNbHOCTH, HAXOAWTh OWIMOKY, JaBaTb  OLEHKY
nproOpeTEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEIbHOCTD:

IIOHMMATh U HCIOJIB30BaTh IPEHMYIIECTBA KOMaHIHOH H
WHAMBUYalbHOM pabOThl NpH pELIEHUH Y4YeOHBIX 3azad,




MPUHUMATH [Ie7Thb COBMECTHON JESATENbHOCTH, MJIAaHUPOBATH
OpraHHU3aIMI0 COBMECTHOW PadOTHI, pacIpeesiTh BHIbI
paboT, oroBapuBaThCs, OOCYX AATh MPOLIECC U PE3YyJbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;
y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (00CYkKICHHS,
00OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U UHBIE), BHIIOJIHATH
CBOIO YacTh pPabOTHl U KOOPAMHHUPOBATH CBOW JCUCTBUS C
JIPYTMMH 49ICHaMU KOMAaHJbI, OICHHBATh Ka4eCTBO CBOETO
BKJIaga B o0l  MpOayKT MO KpUTEpUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIbTATDI

Yuciia 1 BbIYUCICHUSA:

OIIEpUpPOBATh HOHSTUAMMU: panyoHaNIbHOE U
JNCUCTBUTEIBHOE 4YHUCIIO, HaTypalbHOE, LEI0E YHCIIO,
OOBIKHOBEHHAass W  JECATHYHAs  JpoOb,  MPOICHTHI,
UCIOJIb30BaTh  NPU3HAKU  JEJIMMOCTH  LEJBIX  YHCEN,
pa3iIoKEeHUE 4Kcia Ha MPOCTHIE MHOXKHUTEIN Ul PELICHUS
3a1ad4;

BBITNIOJHATH apu(MeTHyecKue onepanuy ¢ paluoHaIbHBIMU
U JCUCTBUTEIBLHBIMU YHCIAMU;

BBIIIOJHATh ~ NPUONMKEHHBIE  BBIYMCIEHUS, HCIOJIb3YA
IpaBUjia OKPYTJEHUsA, JeJaTb IPUKUIKY M  OLEHKY
pe3yabpTaTa BEIYUCICHUN;

ONIEpUpPOBaTh  IOHATUAMM: CTEIEHb €  LEIbIM U
paloHaJIbHBIM IOKa3aTelieM, CTaHJapTHas (opMa 3amucu
JEUCTBUTEIILHOIO YHCIIA, KOPEHb HATypalbHOM CTEIEHHU,
HCIIOJIb30BaTh MOAXOIAUIY IO ¢bopmy 3aIucu
JEUCTBUTEIIBHBIX YMCEN JUISl PEIEHUs NTPAaKTUYECKUX 3a/1a4
U NIPEACTABIICHUS TAHHBIX;

ONIEpUPOBATh IOHATUSAMU: CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJILHOIO YIJjla, UCIIOIb30BaTh 3aIIUCh IPOU3BOIBLHOTO
yria uepe3 oOpaTHble TPUTOHOMETpHYECKHE (DYHKINU;
OINEpPUPOBATH MOHATUAMU: JIOTapu(M YHciaa, TeCATHUHBIEC U
HaTypaJbHbIC JOTapUPMBbI.

YpaBHeHHsI H HEPABEHCTBA!

ONEpUpPOBaTh  MOHATUAMM:  TOXKIECTBO,  YpaBHEHHE,
HEPABEHCTBO, LIE€JIOE, palUOHAIBHOE, WPPaALUOHAIBHOE
ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBIIIOJIHATH npeoOpa3oBaHus TPUTOHOMETPUYECKUX

BBIPAKEHUI U pelllaTh TPUTOHOMETPUYECKUE YPABHEHMUS;
BBINIOJIHATh NPeoOpa3oBaHMsl LENbIX, PpPalUOHAIBHBIX H
HMPPALMOHATIBHBIX BBIPAXKEHUN W pPEIIaTh OCHOBHBIEC THIIbI
LENbIX, PallMOHAIBHBIX M WPPALMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB;

MIPUMEHATh ypaBHEHUSI W HEPABEHCTBA JUIA PELICHUs
MaTeMaTHYeCKUX 3a7ad M 3aJad M3 Pa3IUYHBIX oOacTeit

-BBIIIOJIHEHNUE  NPAKTUYECKUX
3aJlaHNi Ha 3aHATHSIX;

-YCTHBIN OIIPOC;
-CaMOCTOSATEIbHbIE PA0OTHI;

- KOHTPOJIbHBIE PabOTHI;
-9K3aMeH




HAayYKHU U PEajbHOM KU3HU;

MOJICIIMPOBATh pPEalbHbIE CHUTYallMd Ha S3bIKE aireOpsl,
COCTaBJIATh BBIPAKCHHSA, YPAaBHEHHUS, HEPABEHCTBA II0
YCIIOBUIO 3a/1ay, HUCCIIEOBATh IIOCTPOEHHBIE MOJENIU C
HCIOJIb30BAHUEM allnapaTa ainreopsl;

NPUMEHSATh CBOWCTBA CTENEHH JUISI MpeoOpa3oBaHUS
BBIDQKCHUH, ONEPUPOBATH MMOHATHAMM: I10KA3aTEIbHOE
YpaBHEHHE U HEPaBEHCTBO, pEIIAaTh OCHOBHBIE THIIBI
IIOKa3aTeIbHBIX YPAaBHEHUI U HEPABECHCTB;

BBIMOJIHATE [PEOOpPA30BaHUsl BBIPAKCHUN, COJEPIKAIIUX
Jorapudmel,

OTIEpPUPOBATH MOHIATUSAMH: JIOTApU(PMHUUECKOE YpaBHEHUE U
HEpaBEHCTBO, PEUIaTh OCHOBHBIE THUIIBI JIOTapU(MUUECKUX
YPaBHEHU U HEPABEHCTB;

HaxXOAWUTh pPEIICHHUs MPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB;

OIIEpUPOBATh MOHATUAMU: CUCTEMA JUHENHBIX YPaBHEHUHN U
€€ peleHue, UCIoJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUN
JUIS PELLICHUs] IPAKTUYECKUX 3aay;

HaxOJUTh PEUICHUS IPOCTEUIINX CUCTEM M COBOKYITHOCTEH
palOHAaIbHBIX YPAaBHEHUI U HEPABEHCTB;

MOJIETUPOBATh pEalibHbIE CHUTYyallud Ha $A3bIKE aJlreOphl,
COCTaBJIATh BBIPAXCHMS, YpPaBHEHMsS, HEPAaBEHCTBA U
CHUCTEMBI TI0 YCIIOBUIO 3aJauM, MCCJIE0BAaTh MOCTPOCHHbIE
MOJIEJIN C UCTIOJIb30BAaHUEM alllapara ajareopsl.

DyHKIUH U TPaQUKHU:

OTIEpUPOBAThH MOHATUAMU: (PYHKIIHS, CTIOCOOBI 3aJaHMs
¢byHKIMH, 00NaCTh ONMPENENeHUss U MHOXKECTBO 3HAuCHHM
¢byHkuy, rpa@uk GyHKINH, B3aUMHO 00OpaTHbIE (PYHKIIHH;
ONEpUPOBaTh MOHATHSAMM: UYETHOCTH M HEUYETHOCTH
GyHKIUY, HYIM QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
nepuonuyeckas (yHKIHsS, TPOMEXKYTKM MOHOTOHHOCTH
(GyHKIUHM, TOYKH 3KCTpeMyMa (YHKIMH, HauOoJblIee U
HauMEHblIee 3HadeHUs (QYHKIMM Ha  MPOMEXYTKE,
WCIOJIb30BaTh MX JUISl MCCIEA0BaHUS (YHKIMH, 3aJaHHOMN
rpaduKom;

MCIOJIb30BaTh rpaduku GYHKIUM 1715 pelieHus] ypaBHEHUH;
CTPOUTH W 4YMTaThb Trpaduku JUHEHHOM  (yHKIUH,
KBaJIpaTUYHON (YHKIMH, CTETIEHHONM (QYHKIMHU C LEJIbIM
II0KAa3aTeNeM;

ONEepUPOBATh  MOHATHSAMH: TpapuKU  IOKA3aTEJIbHOM,
Jorapu(MUUECKO U  TPUTOHOMETPUYECKUX  (PYHKLUH,
n300paxkaTb UX HA  KOOPAMHATHOW  IJIOCKOCTH H
WCIIOJIb30BAaTh JJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB;
n3o0pakaTh Ha KOOPAMHATHOW TUIOCKOCTH Tpaduku
JIMHENHBIX YpaBHEHUI U UCIIOJIb30BATh UX JJIs PELLICHUS
CHUCTEMBbI IMHEHHBIX YpaBHEHHUI;

UCMONb30BaTh Tpaduku (QyHKIUH A KCcClieAoBaHUS
IIPOLIECCOB U 3aBUCUMOCTEH IIPH PELICHUU 3a1a4 U3 APYTUX
yu4eOHBIX MPEIMETOB U peajbHOM IKU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEXly BETUUNHAMU;

Havajia MaTeMaTH4Y€CKOI0 aHAJIH3A:




OIIEpUpOBaAThH MOHSTUSMHU: IIOCJIEI0BATENBHOCTbD,
apupmeTHyeckass M TIeOMETpUYecKas  MPOrPECCHH;
OIEPUPOBATh  TMOHATUSAMHU: OECKOHEYHO  yOBIBaOIIAsS
reoMeTpHuecKas  IMporpeccus, cymMma  OECKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOI MPOTPECCHH;

3aJaBaTh IOCJIEJOBATEIBHOCTH pa3IMYHBIMU Ccroco0amu;
HCIIOJIb30BaTh CBOMCTBAa  IIOCJIENOBATEIBHOCTEN u
IIPOrPECCUi NIl PELICHMs] PEAbHBIX 3ajad IPUKIAJHOTO
Xapakrepa.

ONEpUPOBATh  TOHATHSMU:  HempepbiBHas  (QyHKIu,
pou3BoHAs (YHKIMHU, HCIIOJIb30BaTh T€OMETPUUYECKHNA U
¢u3nyeckuif CMbICI NPOM3BOJHOW JUIsI pELICHUs 3ajad;
HAaXOJWUTh  NPOU3BOJIHBIC  DJIIEMEHTAPHBIX  (QYHKIUH,
BBIYHCIIATH IPOU3BOIHBIE CYMMBI, IPOM3BEIEHUS, YACTHOIO
GyHKIH;

UCIOJb30BaTh MPOU3BOJIHYIO JUISI MCCIENOBaHUS (YHKIMU
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSITH PE3YJIbTAThI
HCCIIEIOBAaHMSI K TIOCTPOEHUIO IPa(UKOB;

MCIIOJIb30BaTh MPOU3BOIHYIO Il HaXO0XK/IEHUSHAUITYYILIEro
pelleHns B IPUKIAAHBIX, B TOM YHUCJIE COLUAJIbHO-
SKOHOMMYECKHUX, 3a/1a4ax;

ONEepUpOBaTh MOHATHAMM: IEpBOOOpa3Has M HUHTErpal,
[IOHUMAaTh TE€OMETPUYECKU U  (QU3MYECKHH  CMBICI
UHTETpaa;

HaXOJUTh MEPBOOOpPA3HbIE  AJIEMEHTApHbIX  (YHKIIHH,
BBIUUCIIATH MHTErpal 1o ¢popmyie HetoTona—JIeiiOnu1a;
pelarh NpUKJIaJHbIe 33a4ui, B TOM YHCJIE COL[UAIbHO-
HKOHOMHYECKOT0 M (PU3MUECKOTr0 XapaKTepa, CpeCTBaMU
MaTeMaTHYECKOro aHAJIN3a.

MHoxecTBa M JIOTHKA:

ONEpUpPOBATh MOHATHUSMHU: MHOMKECTBO, OIEpalMd Hal
MHO’KE€CTBAMU; UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisl ONMCAaHUS PEaJbHBIX MPOLECCOB M SBICHUI,
IIPU PELISHUH 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB;
ONEepUPOBaTh  MOHATUSIMM:  ONpENENIeHHe,  Teopema,
CIIEJICTBUE, 10KA3aTEIBbCTBO.

Crepeomerpus:

ONEpUPOBATh MOHATUSIMHU: TOYKA, NpsSMas, IJIOCKOCTh;
IIPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IIPH
pEIlIeHNN TeOMEeTPUYECKUX 3aj1ay;

OIIEpUpPOBaTh MOHATHUSIMU: [apajuIeIbHOCTD u
MEPIEeHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
KJaccu(UIUpPOBaTh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX U
IJTOCKOCTEH B MMPOCTPAHCTBE;

OIEpUpPOBaTh TMOHATUSAMU: JBYI'PAaHHBIM yroyl, TIpaHH
JIBYTPAHHOTO YyIJIa, peOpo NBYTPaHHOTO YTja, JTHHEHHBIN
yrosl ABYTPaHHOIO yIVla, IpajyCHas Mepa JBYI'PAHHOTO
yria;

ONEpUPOBATh TMOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIM M
HEBBIMYKJIBI MHOTOTPAHHUK, 3J€MEHTBHl MHOTOTPDAHHHKA,
IIpaBWIbHBII MHOTOI'PAaHHUK; PACIIO3HABATh OCHOBHBIEBU/IBI
MHOT'OI'PaHHHUKOB (ITMpaMua, IpU3Ma,




PSIMOYTOJIBHBIN Mapasuienenunen, kyo);
KJ1accu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOMpasi OCHOBaHMS
s kinaccuukauMu - (BBIMYKJIBIE W HEBBIMYKIIBIC
MHOT'OI'PaHHUKH, MPAaBUIbHbIE MHOTOTPAHHUKHU, MPSMbIE U
HAKJIOHHbIE IPU3MBI, TApaJIJICIICIUIIE bl );

ONEpPUPOBATh MOHATUAMM: CEKyIlas IUIOCKOCTb, CEYCHHE
MHOTOTPAaHHHUKOB;  OOBSCHATH NPUHIMIIBI  [TOCTPOCHUS
CEUCHM, UCTIONb3Ysl METOJ CIIEJOB;

CTPOUTb CEUEHUS MHOIOIPAaHHUKOB METOJIOM CJIE/IOB,
BBINOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y;
pemaTh 3a7a4l Ha HAXOXJAEHUE I'€OMETPUUYECKUX BEIMYUH
1o oOpa3uam WM aJiropuTMam, IPUMEHss U3BECTHBIE
aHAJIMTUYECKHE METOJbl TIpPH PEHIEHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSTHUN MEXY
JIBYMsl TOYKaMH, OT TOYKH A0 HPSAMOH, OT TOUKU [0
IJIOCKOCTH, MEXKAY CKPEIMBAIOLIUMUCS IPSIMbIMU;

pelaTh 337a4l Ha HAXOXJAEHUE T'€OMETPUUYECKUX BEITUYUH
1o o0pa3uam WM aJiropuTMam, IPUMEHss U3BECTHBIE
aHAJIMTUYECKHE METOJAbl MpPH PELIeHUH CTaHIapTHBIX
MaTEeMaTHUYECKUX 3a/1a4 Ha BHIYUCIICHUE YIJIOB MEXIY
CKPEUIMBAIOIMMUCS  MPSAMBIMH, MEXIy HOpAMOd u
IJIOCKOCTBIO, MEX]TY IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB;
BBIUUCIIATE  OOBEMBI M IUIOIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (MIpU3Ma, MUpaMujia) ¢ IPUMEHEHNEM
¢dbopMys, BBIYHCIATH COOTHOIIEHUS MEXIY IJIOMIAIMU
MOBEpXHOCTEN, 00bEMAMHU 1TOJOOHBIX MHOTOI'PaHHUKOB;
OIIEpPUPOBATH MOHATHAMU: CUMMETPHSI B TPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHMMETPUHU, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBAT M UHTEPIPETUPOBATH
UHGOpPMALIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MNpeACTaBICHHYI0 Ha 4YepTekaXx MU pHUCYHKax;
OPUMEHATh TeoMeTpuueckue  (GakThl Uil  pelIeHUs
CTEepEOMETPUYECKUX 3aj]lad, IMPeAroaraloliuX HECKOJbKO
[IaroB pelIeHHs, €CIU YCIOBHUS INPUMEHEHHUs 3a/JaHbl B
SBHOM (opMme;

OPUMEHATh MNPOCTEHIIMEe TNPOTrpaMMHBIE CpEACTBA H
ANEKTPOHHO-KOMMYHHKAIIIOHHBIE CHUCTEMbI IpPHU PpELICHUH
CTEPEOMETPUYECKUX  33/Ja4;  NPUBOJIUTH  NPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B MPHUPOJAE U KHU3HHU,
pacrno3HaBaTb  IPOSIBJIEHUE 3aKOHOB TIE€OMETPUU B
HCKYCCTBE;

OPUMEHSATh  TOJy4YEeHHbIE  3HAHUS  HAa  MPAKTHKeE:
aHAM3UpPOBaTh  peallbHble CUTyallUd W IPUMEHSTH
U3Y4YEHHbIE TIOHATUS B IIPOLIECCE IIOUCKA pEIICHHUs
MaTeMaTUYeCKH chopmMyIUpOBaHHOM poOJIEMBI,
MOJICIIMPOBATh PEAlbHbIE CUTYallMH Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENIHM C HCHOIb30BAHUEM
TEeOMETPHUCCKUX TMOHATUH U TEOpeM, ammapara aareOpsl,
pelaTh NpaKkTHYECKUe 3a/1a4i, CBS3aHHBIE C HAXOXIEHUEM
T€OMETPUUYECKUX BEJIUYMH.




OMCpHUPOBATH NOHATUAMUA: HUIIMHAPUYICCKAA TOBECPXHOCTD,
oOpa3yromue HUIMHIPHYECKON MOBEPXHOCTH, LUIUHJP,
KOHMYECKasi TIOBEPXHOCTb, O0Opa3ylolire KOHUYECKOU
MOBEPXHOCTHU, KOHYC, cpepruyeckasi TOBEPXHOCTh;
pacrio3HaBaTh Tela BpameHus (IWIMHAP, KOHYC, cdepa H
map); OObICHATH CIIOCOOBI MOYYEHUS TEJ BPaIlCHHUS,;
KJ1acCu(UIIUPOBATh B3aUMHOE PACIIONOKEHHE CHEPBI U
IJIOCKOCTH; OTIEPUPOBATH MOHITUSIMU: IIAPOBON CETMEHT,
OCHOBAaHHME CETMEHTA, BHICOTA CErMEHTA, [APOBOM CJIOM,
OCHOBaHHE IIIAPOBOrO CJOs, BBHICOTA IIIAPOBOIO  CJOA,
IApOBOM CEKTOP;

BBIUMCIATH OOBEMBI U IUIOMIAAM TOBEPXHOCTEH  Ten
BpallleHUs1, TEOMETPUUECKUX TN C IPUMEHEHUEM (POPMYII;
OMEepUPOBATH MOHATUSMU: MHOTOIPAHHUK, BIMCAHHBIN B
cdhepy u omucaHHBI OKOJO cepbl, cepa, BOUCAHHAS B
MHOTOTPaHHUK WU TEJIO BPALCHUS;

BBIYUCIIATH COOTHOIIICHHU A MCKOY mIomaasamMu
MOBEPXHOCTEH M 00bEMaMU MOTOOHBIX TE;

n300paxarh U3yyaemble GUTYpBI OT PYKH U C IPUMEHEHUEM
MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB
MPOCTHIX OOBEMHBIX (UTYP: BHUI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CCUCHUS TCJI BPAILICHHA,;

U3BJIEKaTh, HWHTEPHPETHPOBaTb U  NPeoOpPa3OBBIBATH
MH(pOPMALIMI0O O TPOCTPAHCTBEHHBIX TIE€OMETPHUUECKUX
durypax, npeJCcTaBIeHHYIO Ha YepTexaX U pUCyHKax;
ONCpHUPOBATH IMOHATHEM BEKTOP B ITPOCTPAHCTBE;
BBITOJIHATH AEUCTBUS CIOKEHHS BEKTOPOB, BEIYMTAHUS
BCKTOPOB U YMHOXXCHUS BEKTOpa Ha 4YUCIIO, O6T)$ICH$[TI),
KaKMMHU CBOMCTBaMM OHM 00JIaJatoT;

IPUMEHATH IIPABUJIO MTapaAJUIECIICIUIIENa;

ONEepUpOBATh MOHATUSIMM: JIEKapTOBBl KOOPAMHATHl B
NPOCTPAHCTBE, BEKTOP, MOMAYJIb BEKTOpa, PAaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXIY BEKTOpaMmH,
CKaISIpHOE TPOW3BEJCHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHBIE BEKTOPHI;

HAXOIUTh CyYMMY BEKTOPOB U IIPOM3BEICHUE BEKTOpAa Ha
YHCII0, YIOJ MEXAy BEKTOpaMHU, CKaIIpHOE MpPOHU3BEICHUE,
pacKiiaablBaTb BCKTOP 10 JABYM HCKOJUIMHCAPHBIM
BEKTOpaM;

3aJaBaTh IUIOCKOCTh yYpaBHEHHWEM B JIEKaPTOBOW CHCTEME
KOOp/MHAT, NPUMEHSATh TeOMETpUUYecKhe (aKThl UL
peIIeHHs] CTEPEOMETPHUECKUX 3a/ad, MPEaroararimx
HECKOJIbKO IIaroB PpEIICHUs, €CNIU YCJIOBUS MPUMEHEHHs
3a/1aHbl B IBHOU (popme;

pemiaTh ~ MpOCTEHIIME TEeOMETPUYECKHEe  3ajjauyd  Ha
MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/a;

peliath 3aJa4d Ha AOO0Ka3aTCJIbCTBO MAaTCMATHYCCKUX
OTHONIIEHUH M HaXO0XXJI€HHWE T€OMETPHUYECKHX BEIUYHH IO
06pa3uaM WK AJIrTOpUTMaM, NMPUMCHAA U3BCCTHBIC MCTOIBI
IIPU PEIICHUHU CTaHIaPTHBIX MaTEeMaTHUECKUX 3a7ay;
IPUMEHATHh  NPOCTEHIIME IPOrpPAMMHBIE  CPEACTBA U




3JE€KTPOHHO-KOMMYHHUKAIIUOHHBIE CHUCTEMbI MPHU PELICHUU
CTEPEOMETPUYECKUX 3a]1a4;

MPUBOJUTH MPUMEPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
NpUPOJI€ M >KU3HU, PACHO3HABAaTh IPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE;

INPUMEHATh  [OJYYEHHbIE  3HAHUS  HA  IPAKTUKE:
aHAIM3UPOBATh  peajbHbIE CUTyalldd W  IPUMEHSATH
W3y4YEHHBbIE TOHATUS B IpOLECcCEe IOUCKA PELICHUs
MaTeMaTUYeCKU chopMyIIMPOBaHHOMN POOJIEMEI,
MOJEJIUPOBATh pPEaJIbHbIE CUTYAllMH Ha SI3bIKE F'€OMETPHH,
HCCIIE0BaTh IOCTPOCHHBIE MOJEINU C HCIOJIb30BAaHUEM
TreOMETPUUYECKUX TOHATUA M TeopeM, ammapara anredpsl,
pemaTh IpakTUYECKHe 3a7a4u, CBSI3aHHBIC C HAXOXKJICHUEM
F€OMETPUYECKUX BEJIMYUH

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TaOJUIIBI U THUATrPAMMBIL;

OTIEpUPOBATh TMOHATHSAMH: CpeAaHee apupMeTHIecKoe,
MeAraHa, HauOoJblllee, HAUMEHbIIEEe 3HAUCHHUE, pa3zMax
MacCHBa YMCJIOBBIX JAHHBIX;

OTEpUPOBATH MOHATHSAMHU: CIIyYalHbII IKCIEPUMEHT (OTIBIT)
U ciyyailHoe  coObITHE,  3JE€MEHTapHOE  COOBITHE
(o7eMeHTapHBI  MCXOMA) CIy4alHOTO ONbITA, HAXOIUTh
BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CITyYalHBIMU
COOBITUSIMH, HAaXOAWTh W CpPaBHUBATh BEPOSTHOCTHU
COOBITUH B U3YUEHHBIX CITy4YalHBIX SKCIIEPUMEHTAX;
HaXOAUTh U (OPMYIUPOBATH COOBITHS: MEpEeceUeHHe U
00BbeIMHEHHE JTAaHHBIX COOBITHH, coORITHE,
MPOTUBOMOJIOKHOE JaHHOMY COOBITHIO, TOJB30BaThCS
auarpamMmmamu - Oitlepa U QopMyJIoOM  CIIOXKEHUSA
BEPOSITHOCTEN MpHU pElICHUH 3a/1a4;

OTNEpUpPOBaTh  TMOHATUSIMH:  YCJIOBHasi  BEPOSITHOCTD,
HE3aBHCHUMBIE COOBITHS, HAXOIUTh BEPOSITHOCTH C IMTOMOIIBIO
IpaBWjia YMHOXEHMs, C TOMOUIbIO JepeBa CIy4ailHoro
OTIBITA;

MPUMEHATh KOMOWHATOPHOE TMPABUIO YMHOXEHUS TIPH
pelieHuu 3a7ay; ONepUpoOBaTh MOHATHSIMU: HCHBITAHUE,
HE3aBHUCHUMBIE WCIIBITAHUS, CEpUsS UCIBITAHUH, yCTeX U
HEeyJla4ya, HaXOJIUTh BEPOSATHOCTH COOBITUH B Cepuu
HE3aBHUCHUMBIX UCTIBITAHUH JI0 TIEPBOTO yCTeXa, HaXOIUTh
BEPOSTHOCTH COOBITHI B cepUH HCTIbITaHui bepHym;
OTIepUPOBATH MOHSATUSIMU: ciTyJaiHas BEJIMYMHA,
pacrpeziesieHue BepOosITHOCTEH, IMarpaMmma pacipe/ieeHusl.
CpaBHHMBATh BEPOATHOCTH 3HAYCHUH CIYyYallHOW BEJTMYMHBI
10 PACTIPEJEIICHHUIO WU C IOMOIIBIO JUATPaMM;
ONEPUpPOBATh MOHATHEM MAaTEMaTUYECKOro  OXKUIAHMS,
MPUBOAUTH IPUMEPHI, KaK IPUMEHSIETCS MaTEMAaTUYECKOE
OKUJaHue CIIy4aitHOM BEJINYNHBI HaXOIUTh
MaTeMaTUYeCKOe 0KMIaHUE M0 JAHHOMY paclpeiesiCHUIO;
MMETh MPEJCTaBIEHUE O 3aKOHE OOJIBIINX YHCEN;

VMMETH NPEJCTABICHUE O HOPMAJIBHOM paclpeieIeHUN




(wecmo pobom )

{secmo pabomes )
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