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1 MACHOPT PABOUYEHN ITPOI'PAMMBbI YYEBHOI' O NPEAMETA
OVII1.04 MaremaTuka

1.1  OO0sacTb NpUMEeHeHHs POTrPAMMbI

Peanuzanus cpeanero oduero oopaszosanus B npeaenax OIl CIIO no nporpamme
MOATOTOBKM  CIIELIMATIMCTOB CpeaHero 3BeHa 1o crnenuanbHocTH 38.02.01
DKOHOMHUKA U OyXTaaTEepCKUil y4eT Mo OTpacisiM (MO OTPACIISIM)B COOTBETCTBUHM C
®I'OC CIIO no cnenuansHocT 38.02.01 DKOHOMHKA U OYXTaJITEPCKHI YUYeT 1O
oTpacisiM (o otpacisiM) ¢ ydetoMm TpeboBanuii @I'OC cpennero oOiero
o0pa3oBaHusl, yTBEpKJAEHHOTo nprukazoM MunoOpHayku Poccun ot 17.05.2012 Ne
413 u ¢enepanbHOil 00pa30BaTENBHON MPOTPAMMBI, YTBEPKIACHHONW MPUKA30M
Munnpocsemenus Poccun ot 23.11.2022r. Nel1014;

1.2 OO0mas  xapakrepucruka y4eOHoro upeamera OYIL.O4
MaremaTHKa

VYueonnii kypc OVYIL.04 MartemaTukaspisieTcss OJHUM U3 HauOoJee
3HaYUMBIX B IMPOTpaMME CpeIHEero oomero oOpa3oBaHUs, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEYMBAET HWHCTPYMEHTAIbHYI 0a3y Uil H3Y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIpyroll CTOPOHBI, (POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHHE O0Y4YaroIIMXCA Ha YPOBHE, HEOOXOIUMOM JJII OCBOEHUS
y4eOHBIX KypCOB HMH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B
pamkax yuebHoro kypca OVIL.04 MaremaTukaoOyyaromuecss OBIIAIEBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKd, KoTopas (OpMYJIUPYET CBOU
JOCTHKEHHsI B Mmaremarnueckoil  Qgopme. VYuebunii kypc OVIIL.04
MartemaTHKa3aKIaIbIBACT OCHOBY JJISl YCIIEIIHOTO OBIAJCHHS 3aKOHAMHU (DU3HKH,
XUMHM, OHOJIOTWM, TIOHMMaHHS OCHOBHBIX TEHJIECHUUMH HOKOHOMUKH H
OOLIECTBEHHOM KU3HH, I03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIOJb30BaTh MX B IIOBCEIHEBHOMU
KU3HU. B TOoxke Bpems oBiajgeHue aOCTPakTHBIMU M JIOTUYECKH CTPOTHMMHU
MaTeMaTUYeCKUMHU KOHCTPYKLHUSAMU pa3BUBaeT yMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHUHHOCTb YTBEPXKACHMS, MCIOIb30BATh
0000IIIEHNe W KOHKPETU3allMlo, abCcTparupoBaHME U aHAJOTHUIo, (GopmHpyeT
KpEaTUBHOE U KPUTUYECKOE MBIIIJIEHUE.

B xone mzyuenunss OVYIL.04 MaremaTukaHa ypoOBHE CpPEIHEro OOIIEro
o0pa3oBaHus 00y4YaroIIKUECs MOTYyYarOT HOBBIM ONBIT PEIICHUS TPUKIAJIHbIX 3aa4,
CaMOCTOSITEJIbHOTO TIOCTPOEHHSI MATEMATHUECKUX MOJIENIEN PEANIbHBIX CUTYyallil U
UHTEpPIIPETAllUd  TMOJYYEHHBIX  PELIEHUH, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE, HAyKe M B MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU M UX aBTOpaMu. Y4eOHBIN Kypc
OVYII1.04 MatemaTnka 00ja/iaeT 3HAYUTEIIbHBIM BOCIIUTATEIbHBIM [TOTCHIIUATIOM,
KOTOpBIA peanu3yeTrcsi Kak uepe3 Y4eOHbI Marepuall, CIOCOOCTBYIOIIMMA
(OopMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHEHUPHUKY yuyeOHOH
JEeSTEIbHOCTH, TpeOytroniei CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH,
MPOJIOJKATENbHON KOHIIEHTPAMA BHUMAHMS U OTBETCTBEHHOCTH 3a MOIYYEHHBIN
pe3yJbTar.



1.3 Leun usyyenus: yueonoro npeamera OYIIL.04 Maremaruka:

- ¢GopMUpOBaHUE IEHTPAIbHBIX MATEMaTUYECKUX TMOHATUN (YHUCIIO,
BEJIMYMHA, TreoMeTpuueckas (Qurypa, IEpEeMEHHas, BEpPOSTHOCTb, (PYHKIUA),
00eCcreynBaONIUX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTEMaTHYECKOIrO
o0pa3zoBaHus 00yUYarOIINXCS;

- MOJIBEICHHE OOYYaroMIMXCS Ha JOCTYITHOM JUIsi HUX YpPOBHE K
OCO3HAHHMIO B3aMMOCBS3M MAaTEMAaTUKM M OKPY>KAlOLIEro MHpa, TMOHHMaHUE
MaTEMaTUKH KaK YaCTH OOIIEH KyJIbTyphl YEJIOBEUECTBA,

- pa3BUTHUE HUHTEIJICKTYAJIIbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
0o0yJaromuxcsi, MO3HABATEIbHOW AaKTUBHOCTH, WCCIEI0BATEIbCKUX YMEHH,
KPUTUYHOCTH MBIILJICHUSI, THTEpECca K U3yUYCHUIO0 MAaTEMaTUKH;

- dbopmupoBanre (QYHKIIMOHATHPHOW MaTEMaTHYECKON TPaMOTHOCTH:
YMEHHSI pacrlo3HaBaTh MaTEMAaTUYECKHWE AacCleKThl B PEaJbHbIX KU3HEHHBIX
CUTyallUsIX U TpPU HU3YYCHUU JAPYTUX Y4E€OHBIX TMPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, POopMyIHpPOBATh UX Ha S3bIKE MAaTEMATUKU U
CO3/1aBaTh MAaTEMATHUYECKUE MOJIENU, NPUMEHATh OCBOCHHBI MaTEMaTHYECKUN
amnmnapar JJis pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U
OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI;

- (opMHpoOBaHUE TMPEACTABICHUS O TEOMETPUM KaK YacTh MHPOBOM
KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

- (hopMHpOBaHUE TMPEACTABICHUS O MHOTOTPAHHUKAX U TeNaX BpPAIllCHUS
Kak O BaXHEHUIIUX MaTeMaTHYECKUX MOJICTSAX, MO3BOJISIONIUX OMUCHIBATH U
M3y4daTh pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHrE YMEHHUS PACIIO3HABATH HA YEPTEkKaX, MOJIEISIX H B PCATBHOM
MHpPE MHOTOTPAHHUKHU U TeJIa BPAILlCHHUS;

- OBJIQJICHUE METOJIaMU PEILICHUS 3a/1ad Ha MOCTPOCHUSI HAa M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

- (dopmupoBaHHe YyMEHHUS OIEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

- OBJIQJICHHE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THWIIOB 3ajady,
dbopMHpoBaHrE yMEHUS MPOBOJUTHh HECIOXKHBIC JOKA3aTEIbHBIC PACCYXKICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3a71a4 U 3371a4 C PAKTUYECKUM COJIEPKAHUEM;

- pa3BUTHE WHTEUIEKTYaJIbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyJaronmxcsi, MO3HaBaTEIbHOM AaKTUBHOCTH, WCCIEAOBATEIbCKUX YMEHHUI,
KPUTUYHOCTH MBIILICHHUS;

14 Mecro yyedonoro npeamera OYIL.04 MaremaTuka B CTPyKType
HIICC3:

VYueonsiii npeamer OYIL.04 MaTtemaTuka sBIS€TCS Y4€OHBIM MPEIMETOM
oOs3aTenbHOM TpeAMeTHOM obnactu «Marematuka u uHpopmarukay DI'OC
cpeaHero oo0Iero oopa3oBaHusl.

B yuebnom mmane IIIICC3 yuebuwiii npeamer OYII.04 Martemaruka
BXOJIUT B COCTaB 00111€00pa30BaTEIbHBIX YUEOHBIXITPEIMETOB.

I[Ipu »TomM wm3yuenue ydebHoro mnpeamera OVIL.04 MaremaTuka
IPEeIyCMOTPEHO Ha 0a30BOM YPOBHE M HAIPABIEHO HA JOCTH)KEHUE JTUYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX PE3YIHTATOB.
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2. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
IMPEJIMETA OYII.04 MATEMATHKA
JIMYHOCTHBIE PE3VYJIbTATHI

1) rpaxxmanckoro BocnuTaHus: C(POPMHUPOBAHHOCTh IPAXKIAHCKOW MO3ULUU
oOyyJaronierocss Kak akTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCUHCKOro O0IIECTBa,
IPEICTAaBIICHUE O MATEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBJICHHM, MpOIEAyp TIpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U
JIpyroe), yMEHHE B3aMMOJIEUCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

2) T[aTPUOTHUYECKOTO BOCMUTAHUS: C(HOPMUPOBAHHOCTH POCCUHCKOM
rpaXIaHCKON MJACHTUYHOCTH, YBOKECHUS K MPOILIJIOMY U HACTOSIIIIEMY POCCUUCKOM
MaTeMaTUKH, [ICHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUMCKUX MAaTeMaTUKOB
U POCCHUMCKOM MaTEMAaTHYECKOW WIKOJIbI, MCIOJb30BAHUE OITUX HOCTHKCHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMS: OCO3HAHUE JTyXOBHBIX I[EHHOCTEH
pOCCHIICKOTO Hapojaa, cPOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTHUUYECKUM TNMPUMEHEHUEM JOCTIKEHUN HAyKu U
JEeATEIbHOCThIO YYEHOT0, OCO3HAHUE JTMYHOIO BKJIAJA B IOCTPOEHUE YCTOMUHUBOIO
Oymymiero;

4) 3CTETUYECKOr0 BOCIUTAHUS: ICTETUUECKOE OTHOLIEHUE K MUPY, BKIHOYAs
ACTETUKY MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHieHUi,
paccy X IeHui, BOCHPUMMYUBOCTh K MATEMAaTUYECKUM ACIEKTAM PA3JIUYHBIX BUIOB
UCKYCCTBA;

5) ¢uznyueckoro BocmuTaHUs: CHOPMUPOBAHHOCTH YMEHHUSI MPUMEHSIThH
MaTeMaTUYeCKUe 3HAHUSI B MHTEpPECcaxX 3/I0POBOr0 M 0OE30MacHOr0 o0pasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBbIO  (370pOBOE IHTAHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH MW OTAbIXA, peEryjsipHas Quzndeckas
aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE IIPU 3AHATUSAX CIIOPTHUBHO-
0370pPOBUTEIBHON EATEIBbHOCTBIO;

6) TpPYIOBOTO BOCIUTaHUA: TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH
TPYJ0JIIOOUS, UHTEPEC K PA3IUYHBIM cepaMm MpoPecCHOHATBHON JIeITeTbHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOW U YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyaylieit
npodeccun M peann3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IJIAHBI, TOTOBHOCTH H
CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO W CamMOOOpa30BaHUIO Ha
NPOTSHKEHUM BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUH
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABIECHHOCTH;

7) DKOJOTHYECKOTO BOCIHUTaHUA: CHOPMUPOBAHHOCTh HKOJIOTHYECKOM
KyJbTYypbl, TOHHMAaHUE BIUSHHUS COLMATbHO-DKOHOMUYECKUX TMPOILECCOB HA
COCTOSIHHE MPUPOJHON U COLMATIBLHOM Cpe/ibl, 0CO3HAHUE TJI00ATILHOTO XapakTepa
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HKOJIOTMUYECKUX MpOoOJIeM, OpUEHTallMs Ha MPUMEHEHUE MaTeMaTH4YEeCKUX 3HAHU
JUTSL pELIeHMS 3a/1a4 B 00JIaCTH OKPY’KaOIIEH Cpelibl, JIAHUPOBAHUE MOCTYNKOB U
OLICHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOIIEH Cpe/ibl;

8) LIEHHOCTHM HAyYHOTO NO3HaHMs: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTUSl HAyKHM M OOIECTBEHHOU
NPAaKTUKH, TOHUMAaHHE MaTeMaTHUYEeCKOM HayKH Kak c@epbl Yel0BEeYECKOU
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTHA U 3HAYUMOCTHU JUISl pPa3BUTHUSL LMBHIIM3ALIH,
OBJIAJICHUE SI3bIKOM MAaT€MATHKHM W MAaTEMAaTHYECKOW KYyJIbTYpOHW Kak CpelCTBOM
MO3HAHHUSI MHPA, TOTOBHOCTh OCYIIECTBIIATH NMPOEKTHYIO U HMCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VYJIbTATBI

Ilo3naBaTebHBbIC YHHBepCAJIbHbIE YUeOHbIe NeiCTBUSA

Bba3oBble Jjornyeckue 1eiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUM MEXAy MOHATHSIMH, (OPMYJIHNPOBATH
ompe/ereHus] MOHATHM, yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS Ui OOOOIIEHMS M CpaBHEHUS, KPUTEPUU MPOBOJUMOIO AaHAIU3a;
BOCIPUHUMATH, (HOPMYIHPOBATh U IPEOOPA3OBBIBAThH CYKICHHS: yTBEPAUTEIbHBIC
Y OTpULIATEIIbHBIE, €TMHUYHBIE, YACTHBIE U 00ILIKE, YCIOBHBIE;

BBISIBIIATH ~ MaTEeMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeUrsi B (pakTax, JNaHHBIX, HAOIOJIEHUSIX U YTBEPXKACHUSIX, MpeJiaraTh
KPUTEPHUH IS BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JIeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACIAYKTHBHBIX MU
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHH 110 aHAJIOTUU;

MPOBOJIUTh  CAMOCTOSITENBHO  JIOKA3aTENbCTBA  MATEMaTUYECKHX
YTBEPXKACHUM (TpsIMbIE W OT MPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO,
MPUBOANTH IPUMEPHI U KOHTPIPUMEPBI, 00OCHOBBIBATh COOCTBEHHBIE CYKIEHUS U
BBIBOJIbI; BBIOMpATh CIOCOO pelleHHs Y4eOHOHM 3ajauu (CpaBHUBATh HECKOJBKO
BapUAHTOB  pELICHMs,, BbIOMpaTh  HaumOojee  MOAXOMAUMH ¢  y4yéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaresbckue AeicTBUs:

UCIIOJIB30BaTh BOINPOCHI KAaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HaHUS,
(GopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOlJeMmy,
yCTaHaBIMBaTh MUCKOMOE W JAaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATbH
CBOIO [TO3UIINI0, MHEHHE;

IPOBOJUTE CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTEMaTUYECKOTO O0BEKTA, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00ObEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;



CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHHS U BBIBOJABI MO pe3yjbTaTaM
MpPOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OICHMBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOrHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpollecca, a TaKKe BbIABUIATH
IPEINOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISBJIATH A€(PUINTH MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX /ISl OTBETA Ha
BOMPOC U JUIs pELICHUs 3a/1a4H;

BbIOHMpaTh MHPOPMAIUIO U3 HCTOYHUKOB PA3IUYHbBIX TUIIOB, aHAIM3UPOBATh,
CHUCTEeMAaTU3UPOBaTh M HWHTEPIPETHPOBATh HHGOPMAIUIO PA3IUYHBIX BHAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpUpPOBaTh MH(OPMAIHIO, TPEACTABIATh €€ B pa3inuHbIX (hopmax,
WLTIOCTPUPOBATh IpapuuecKy;

OLIEHUBATh Ha/1EKHOCTD uH(bOopMauu o CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPUSAM, CPOPMYIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHHKAaTHBHBIC YHHBEpPCaJbHbIe y4eOHbIe eliCTBHUA:

BOCIIPUHUMATh M (POPMYIMPOBATH CYKJIEHUS B COOTBETCTBHH C yCIOBUSMU
¥ LETIsIMU OOIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOJYy pEIICHUs 3a/JayH,
KOMMEHTHPOBATh MOJTYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYy>KJIeHUs 3a]1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pelmaeMol 3a7aud, BBICKA3bIBATH HJEH, HALIEJICHHbIE Ha IOUCK
pEIIEHNs, COMOCTABIATh CBOM CYXKACHHUS C CYXACHUSAMH IPYTHX YYaCTHHKOB
auanora, oOHapy>KUBaTh Pa3MYMe U CXOACTBO TMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS;

IPEJICTaBIISATh PE3YJIbTaThl PEIICHUS 3aJa4ul, SKCIIEPUMEHTA, UCCIIEIOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BbIOMpPATh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PeryisiTuBHBIe YHHBepcaJIbHbIe YUeOHbIe 1elicTBUS

Camoopranu3anus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUs 3a/1a4H, BBIOUPATH CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN MHTEJVIEKT:

BJa/J€Th HaBbIKAMM  II03HABATEIbHOW  pe(IeKCMM KaK OCO3HAHHUSA
COBEpLIAEMbIX JEUCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMM CaMOIIPOBEPKH, CaMOKOHTpPOJS Tpoliecca M pe3yJsibTaTa pelIeHUs
MaTeMaTU4YeCcKOH 3a1auu;



NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTbH IIPU PELICHUH 3aJa4uH,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX O0CTOSITENBCTB, IAHHBIX,
HalJEHHbIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH; OLIEHUBATh COOTBETCTBHE
pesyibTaTa 1eld M YCJIOBHUSIM, OOBSCHATh MPUYMHBI JOCTHIXKEHUS WM
HEJIOCTIKEHHUS PE3yIbTaTOB JIEITEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJILHOCTD:

NOHUMATh U KCIIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U WHIUBUILYAIbHOU
paboThl MpU peHieHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSTeILHOCTH, TJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, paclpeiesTh
BU/IbI PabOT, JOTOBApUBATHCS, OOCYXKJIAaTh MPOLECC U Pe3yJabTar padoTHI,
00001maTh MHESHHUS HECKOIBKHX JTIOACH;

y4acTBOBAaTh B IPYIIOBBIX (popmax paboTsl (00CyKIEeHHS, 0OMEH MHEHUM,
«MO3TOBbIE IITYPMB» M  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBAaTh CBOM JEHUCTBUS C JPYTMMH YIEHAMH KOMaH]Ibl, OLI€EHUBATh
KauecTBO CBOETO BKJaJa B OOIIMK MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMH B3aUMOJCHCTBUS.

IMPEAMETHBIE PE3VYJIBTATHI

Yucaa 1 BBIYMCICHUS:

ONIEPUPOBATH TMOHATUAMU: PALUOHAIBHOE W JIEWUCTBUTEIBHOE YHCIIO,
HATypajbHOE, 1EJI0€ YHCIIO, OOBIKHOBEHHAs] U JAECSATHUYHAs JpOOb, MPOIEHTHI,
UCIIOJIB30BaTh MPU3HAKU JEIMMOCTH LEJIbIX YHCEJN, pAa3J0KEHHE Yucia Ha
MPOCTBIE MHOXKUTEIH JJIs1 PEIICHUS 3a71aY;

BBITIOJIHATh ~ apu(PMETHYECKHUE  Omepalud ¢ PalMOHATBHBIMH U
JNECUCTBUTEBHBIMH YHCJIAMU;

BBITIOJHATHh MPUOTNKEHHBIC BHIYUCIICHUSI, UCTIOJIb3YS TTpaBUiia OKPYTJICHHUS,
JIeJIaTh IPUKUAKY U OLIEHKY PEe3yJIbTaTa BEIYUCICHUM;

OIIEPUPOBATH MOHATUAMU: CTENIEHD C LEJIBIM U PAlMOHAIBHBIM [10Ka3aTEeIIEM,
cTaHiaptHas ¢Gopma 3amucu JEHCTBUTEIBHOTO 4YHWCIA, KOPEHb HATypaJbHOU
CTENEHH, UCTIOIH30BaTh MOIXOAILYI0 (POPMY 3aITUCH IEHCTBUTEIBHBIX YHCEI JJIs
pelLIeHUs MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHbIX;

OIIEPUPOBATH NMOHATUSMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOIO YIJIa,
HCTIONIb30BaTh 3aMKCh MPOU3BOJILHOIO YIJla 4Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIY,

ONEpPUPOBATh MOHSITUSMU: JoTapudm uucia, NEeCITUYHBIE U HATypaJibHbIC
JorapuQMmBbl.

YpaBHeHUS U HEPABEHCTBA:

ONEPUPOBATh TMOHSATHUSIMHU: TOXKIECCTBO, YPABHEHHE, HEPABEHCTBO, IIEJIOE,
paLMOHAJIbHOE, UPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YPaBHEHUE;

BBITIOJIHATHh MPEOOpa30BaHUSI TPUTOHOMETPUUECKUX BBIPAXKEHUN W peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS;



BBIMIOJIHATh NPEOOpa3oBaHUs LENbIX, PAlMOHAIBHBIX U HPPALUOHAIBHBIX
BBIDQKEHUM M  pemarb OCHOBHbIE THUINbl  LENbIX, pPAaUUOHAIBHBIX H
MPPALMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB;

MPUMEHSATh YPABHEHUSI U HEPABEHCTBA JJIs1 PEIICHUS] MaTEMAaTUYECKUX 3a]1a4
M 337a4 U3 Pa3IMYHBIX 001acTell HAyKH U pealibHOM KU3HU;

MOJICJIMPOBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHSI, YPaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl;

NPUMEHATh CBOICTBAa CTENEHH A NpeoO0pa3oBaHUsl  BBIPAKEHUH,
ONEPUPOBATh NOHATHUAMU: ITOKA3aTEIIbHOE YPaBHEHHE M HEPABEHCTBO, PEIIATh
OCHOBHBI€ THUIIbI IOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB;

BBIIIOJIHATH MPEOOpa30BaHMsI  BBIPAKEHHUM, COJEpXKallUX JIOrapudMsl,

OTIEpUPOBATH TOHATUSMU: JIOTApU(PMUIECKOE ypaBHEHHWE M HEPABEHCTBO,
pelaTh OCHOBHBIC THIIBI JIOTapU(PMHUUECKUX YPABHEHHH W HEPABEHCTB,;

HAaXOJUTh PELIECHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpPOBATh MOHATHAMM: CHCTEMA JIMHEMHBIX YPaBHEHUN U €€ peIICHUE,
MCIIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a/aY;

HaXOJUTh PELICHHS POCTENIINX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICJIMPOBaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKCHHUSI, YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl 10 YCIOBHIO 3aJayH,
MCCIIEI0BaTh MOCTPOCHHBIE MOJIENM C UCIIOJIb30BAaHUEM anmnapara ajareOpsl.

DOYyHKUMU U TPAPUKHU:

OTIepUPOBATH MOHATUSAMU: (YHKIHUS, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OTpeeNieHUus] U MHOXECTBO 3HAUYCHUN (QYHKIMH, Tpaduk (QyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUY;

OTEPUPOBATH TMOHATHSAMH: YETHOCTh W HEUYETHOCTh (DYHKIWH, HYyIH
(YHKIOMM,  HPOMEXYTKM  3HAKONOCTOSIHCTBA,  Nepuoauyeckas  (QyHKUus,
OPOMEXYTKM  MOHOTOHHOCTHM  (PYHKIMH, TOYKH DIKCTpeMyMa  (YHKIIHH,
HauOosblllee U HaUMEHbIlIee 3HAUeHUs (QYHKIUU Ha MPOMEXKYTKE, UCIOJIb30BAThH
UX JUIs ccieioBaHusl GyHKIUH, 3a1aHHOM rpaguKom;

UCIIOJIb30BaTh rpapuKy (YHKIUM Ui pElIeHUs YpaBHEHWM; CTPOUTh U
yuTaTh rpaduKu JTUHEHHOM (QYHKIUHU, KBaJpaTUYHOW (GYHKIHUU, CTEHIECHHOU
(YHKIMH C LEIbIM TIOKa3aTeNeM;

OTIEPUPOBATH MOHATUSMU: TpadUKU TOKa3aTENbHOH, JorapuMuyueckoil u
TPUTOHOMETPUUECKUX (PYHKUIUNA, H300pakaTh X HAa KOOPAMHATHOW IJIOCKOCTU H
MCIIOJIb30BaTh JJI PELIEHUS] YPAaBHEHHI U HEPABEHCTB;

n300paxaTh Ha KOOPAMHATHOMN TUIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUU
Y MCIIOJIB30BAaTh UX ISl PELICHUS CUCTEMbI JIMHEWMHBIX YPAaBHEHHIA;

UCIIONBb30BaTh rpapuku (YyHKUMA [JIs HCCIAEAOBaHUS MPOIIECCOB U
3aBHCUMOCTEH MpU PELICHUM 3aJa4 U3 JIPYruX Y4eOHbIX MPEAMETOB U PEaJbHOU
KHU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]ly BEJIMUMHAMY;

Hayana MaTeMaTH4eCKOro aHAIN3a:

ONEpPUPOBATh MOHIATUSAMM: TOCJIEIOBATEIbHOCTh, apudmMernyeckas u
r€OMETPUYECKAsl POTPECCUU; ONIEPUPOBATH NOHATUSAMHU: OECKOHEUHO YOBIBarOIIAs
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reoMeTpuueckas mporpeccus, cymma OeCKOHEYHO yOBbIBAIOIIEH reoMeTpUYecKon
MIPOTPECCHU;

3a/aBaTh IMOCJIEJOBATEILHOCTH PAa3IHMYHBIMH CIIOCO0aMH; HCIIOJIb30BATh
CBOMCTBA TOCIEIOBATEIFHOCTE W TMPOTPECCUil A PEUICHUS peaabHBIX 3a7ad
INPUKIIAJTHOTO XapakKTepa.

ONEepUPOBATh MOHITUIAMM: HETIpEpbIBHAS (DYHKLHMS, TPOU3BOJHAS (QYHKIUH,
UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NUECKUI CMBICI MPOU3BOAHOM I pEIICHUs
3aja4; HAXOAWUTb IPOU3BOJHBIE  DJIEMEHTAPHBIX  (DYHKUUN, BBIUUCIATH
MIPOM3BOHBIE CYyMMBI, IPOU3BECHUS, YACTHOTO (DYHKIINH;

UCIIONb30BaTh  MPOM3BOAHYIO /I HCClIeAoBaHMA  (YyHKIMU  Ha
MOHOTOHHOCTh M OKCTPEMYMBI, TNPUMEHSITh pPe3yJbTaTbl HCCIEAOBAHUSA K
MOCTPOCHUIO TPAPHKOB;

UCIIONIb30BaTh MPOM3BOAHYIO JJII HAXOXKJIEHUS HAWIY4IIEro pEIIeHHus B
MPUKIIAIHBIX, B TOM YHCIIE COIUATBHO-OKOHOMUYECKHX, 3a1a4ax;

ONEpUPOBaTh TOHATUSMU: NEpPBOOOpa3Has W  HUHTErpajl, MOHUMATh
reOMeTpUUYECKU U GU3NYECKUIN CMBICT UHTErpaa;

HaXOAUTh MEPBOOOPA3HBIEC AIEMEHTAPHbIX (PYHKUUH, BBIYUCIATH MHTErpall
o ¢popmyne Herorona—JleliOnuna;

pemaTh NpuKiIajHble 337a4d, B TOM YHCJE COLUATbHO-DKOHOMUYECKOTO U
(Gu3NYIECKOT0 XapaKTepa, CpeCTBAMH MaTEMaTHIECKOTO aHAJIHN3a.

MHoskecTBa U JIOTHKA:

ONEpPUPOBATh MOHATHSAMHU: MHOXKECTBO, OINEpAalMd HaJ MHOXKECTBAMU;
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar s OMUCAaHUS pealbHbBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB;

ONEpPUPOBAaThH  MOHATHSIMH:  OINpeAeTieHHe,  TeopeMa,  CJE/ICTBUE,
JI0Ka3aTeIbCTBO.

Crepeomerpus:

OTIEPUPOBATH MOHATUSAMU: TOUKA, IPSIMasi, MIIOCKOCTh; MPUMEHSATh aKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HUX MPU PEIICHUN T€OMETPUIECKUX 3a]1a4;

OTIEPUPOBATH MOHATUSAMU: MAPAILICITBHOCTh U MEPIIEHANKYISIPHOCTD MPSMBIX
U TJIOCKOCTEH;

KJIACCU(PUIMPOBATh B3aUMHOE DPACIOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE;

ONEpUPOBATh MOHATUSAMU: JABYTPAHHBIM yroj, TpaHU JIBYIpPAaHHOTO yrJja,
pedpo BYrpaHHOrO YIJa, JUHEMHBIA Yrojl JBYTpaHHOrO yria, TpajycHas Mepa
JBYTPaHHOI'O yria;

ONEPUPOBATh TMOHATUSMHU: MHOTOTPAHHMK, BBINYKIIBI W HEBBITYKJIBIHA
MHOTOTPaHHHUK, JJEMEHTHl MHOTOTPAaHHUKA, TMPaBUIBHBIH MHOTOTPAHHUK;
pacrmo3HaBaTh OCHOBHBIE BHJbl ~MHOTOTPAaHHHKOB (IUpaMuja, MpHU3Ma,
MPSAMOYTOJIBHBIN NTapajienenunen, Kyo0);

KIaCCU(PUIIMPOBATh  MHOTOTPAHHWUKH,  BBIOMpass  OCHOBAaHUA  JJiA
Kiaccupukanuy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKH, MPaBUIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE TIPU3MBI, TAPAJIICICTIUIIC IbI);

OTIEPUPOBATH MOHATHAMH: CEKyIIasl TUIOCKOCTh, CEUeHNE MHOTOTPAaHHUKOB;
OOBSACHATH NPUHIUIIBI TIOCTPOEHUSI CEYEHU, HCIIOJIb3YSl METO/ CJIEIOB;
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CTPOUTh CEYEHHUS MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHU3Y;

pemaTh 3aJa4d Ha HAXOXKJIECHUE T€OMETPUYECKHMX BEJIMYMH IO oOpa3uam
WIM aIropuTMaMm, IPUMEHSAS W3BECTHBIC AHAIUTUYECKUE METOJBl IPHU PELICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUN MEXAY JBYMs
TOYKaMH, OT TOYKH JO NPsIMOM, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU;

pelarh 3aJaud Ha HAaXOXKJCHHE I€OMETPUUYECKHUX BEJIMYUH MO 00pasiam
WIM alIropuTMaMm, IPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOJBl IPHU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIUYMCICHUE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXAYy MpsIMONM UM  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIYUCIIATh O0BEMBI U TUJIOIIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMua) ¢ TOpUMEHEHHeM (GOpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
IJIOMIAIMU TOBEPXHOCTEN, 00BEMAMU MTOJOOHBIX MHOTOIPAHHHUKOB;

ONEepUpOBaTh MOHATUSAMU: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb H
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CAMMETPUHU (DUTYPHI;

U3BJIEKaTh, NPe0Opa30OBbIBaTh M HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YepTexax U
PUCYHKaxX; MPUMEHATh F€OMETPUUECKHE (aKThI I PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMpEeAnoJaraloluX HECKOJIbKO IIaroB pEeUIeHUs], €CIIU YCIOBUS IIPUMEHEHHUS
3a/1aHbl B IBHOU (hopme;

MPUMEHATh NPOCTEUIIME MPOrPaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMbl TMpPU PEIICHHH CTEPEOMETPUUYECKHUX 3a]ady;
MPUBOANTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

NPUMEHATh TOJIyYEHHbIE 3HAHHUS Ha NPAKTUKE: aHAJIM3HPOBATh pPEAJIbHBIE
CUTyalluM W NPUMEHATHh HU3YUYCHHBIE IOHATUS B IPOLECCE IOUCKA PEIIEHUs
MaTeMaTUYecKu C(HOPMYIMPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyalluM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara aireopbl, pemarb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYMH.

ONEpPUPOBATh MOHATUSAMU: IWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yrollne
LWIMHAPUYECKOM  INOBEPXHOCTH,  ILWIMHIAP,  KOHWYECKas  IIOBEPXHOCTb,
oOpa3yrolire KOHHYECKON MOBEPXHOCTH, KOHYC, c(hepruyecKkas MOBEPXHOCTb;

pacmo3HaBaTh Tela BpamleHus (IWIMHIpP, KOHYC, chepa U map); OObICHITH
CHOCOOBI MOJTYYEHHUS TEJ BpAlllCHHUS;

KIAaCCU(PUIIMPOBATh B3aUMHOE pACHoOJIOKeHHE c(eppl M TIIOCKOCTH;
ONepUpOBaTh MOHATHUSAMH: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BbICOTA
CEerMeHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJOSA, BBICOTA IIAPOBOTO CJOS,
IapOBOU CEKTOP;

BBIUUCIATH OOBEMBI M  IUIOHIAJM TOBEPXHOCTEW TeNl  BpalleHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;
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ONEepUpOBaTh TOHSATUSMHU: MHOTOTPaHHUK, BIHUCAHHBIA B chepy u
OTMCAHHBIA OKOJO cdeprl, chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpalleHUS;

BBIYUCIISATh COOTHOIICHUSI MEXK]y TUIOLIAJIMHU MOBEPXHOCTEH U 00BEMaMHU
ITOJTOOHBIX TEI;

U300pakaTh M3y4yaeMble (QUTYPhl OT PYKH U C MPUMEHEHHUEM IMPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATh  (BBIHOCHBIE) IUJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPAIllCHHUS;

W3BJICKaTh, WHTEPIPETUPOBATL W TPeoOpa3oBbIBaTH HWH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpaX, MPEICTABICHHYI0 Ha YepTekKaxX W
PUCYHKaX;

OTIEPUPOBATH MOHITUEM BEKTOP B IMIPOCTPAHCTBE;

BBINIOJHATh JCHUCTBUS CIOKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCII0, O0BACHITH, KAKUMH CBOMCTBAMU OHH 00JIaJ1al0T;

MIPUMEHSTH IPABUJIO MApAJUICIICIIUIIE A,

OTIEPUPOBATH MOHATUSIMU: JIEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpAMU, CKAJSIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIaHAPHBIC
BEKTOPBI;

HaXOJUTh CyMMY BEKTOPOB U MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpAMH, CKaJspHOE TMPOU3BEIACHUE, PACKIAJbIBaTh BEKTOp IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOpPaMm;

3a/1aBaTh IJIOCKOCTh YpPaBHEHHUEM B JEKAPTOBOM CHUCTEME KOOPAUHAT;
MPUMEHSTh TEOMETPUUECKUE (DAKThI IJIS PEUIEHUS] CTEPEOMETPUUYECKUX 3ajad,
MPEANOoaralouX HECKOJbKO IIIaroB pPEIIEHUs, €CJIM YCJIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (hopme;

pemarbs NpoCTEUIINE TEOMETPUUECKHE 33a/1aud HA NMPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOTO METOJA;

pemarps 3aJayd  Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKHX OTHOLICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIIMYMH M0 00pa3liaM WU ajaropuTMam, IpuMeHss
U3BECTHBIE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a/1aY;

OPUMEHATh NPOCTEUIINE MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

MPUBOJIUTh TPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
KW3HU, PACTIO3HABATh MPOSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MPUMEHSATH TOJIYUYCHHbIC 3HAHUS HA MPAKTUKE: aHAM3UPOBATh peasibHBIC
CUTyallud U TPUMEHSTh HU3YUCHHbIC TMOHATHS B TNPOIIECCE TMOHMCKA PEHICHUS
MaTeMaTH4ecKu CHOPMYTUPOBAHHONW MPOOJEMBI, MOJCIUPOBATh peaTbHBIC
CUTyallMd Ha S$3bIKE T[EOMETPUM, HCCIEAO0BATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUHN U TEOpeM, arrapara aireopbl, pemarhb
NPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHHUEM T€OMETPUUECKUX BEJINYHUH.

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJMIIBI U TUATrPAMMBI;
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ONEpUPOBATH  MOHATHUSIMU:  CpeAHee  apuMeTHuecKoe, MeAHuaHa,
HanOoJIbllIee, HAMMEHBIIEE 3HAYEHUE, pa3MaxX MACCHBA YHCIIOBBIX JAHHBIX;

OTNIEPUPOBATH MOHSITUSMU: CIyYaHBIM SKCHEPUMEHT (OMbIT) U CIIydaiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PIEMEHTAPHBIN HCXOJ) CIYy4YalHOTO OIBITa,
HAXOJIUTh BEPOSTHOCTH B OMBITaX C PABHOBO3MOKHBIMHU CITy4YaHBIMU COOBITUSIMH,
HAaXOJUTh W CpPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YYCHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX;

HAaXOAUTh W (OPMYJIMPOBATH COOBITHS: TEpeceueHue U OObEeTUHEHHUE
JTAHHBIX COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO, TIOJIb30BAThHCS
quarpaMMmamu Jisiepa U GopMyIIoN CI0KEHUS BEPOSTHOCTEH MPH PEIIeHUH 3a]1ay;

OTepUPOBAThH MOHATUIMH: YCIOBHAs BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS,
HaXOJIUTh BEPOSITHOCTH C MOMOUIBIO MpaBUJia YMHOXKEHHUS, C IMOMOUIbIO JepeBa
CIIy4alHOTO OIIBITA;

MPUMEHATh KOMOMHATOPHOE MPAaBWIO YMHOXKEHHUS TPU pEIICHUU 3ajady;
ONEpPUPOBATh TOHSATUSMU: UCIBITAHUE, HE3ABUCUMBbIE UCIBITAHUS, CEpUs
WCTIBITAHUM, YCNEX W HeyjJaya, HaXOJWUTh BEPOSTHOCTH COOBITUH B CepuUu
HE3aBUCUMBIX UCIBITAHUN JO TIEPBOTO ycrexa, HaXOAUTh BEPOSITHOCTH COOBITHH B
cepuHu ucrblTanuil bepnyuu;

ONEpPUPOBaTh  MOHATUAMM:  CllyyallHas  BEJMYMHA,  paCIpEICICHUE
BEpPOSITHOCTEN, TMarpaMMa pacrpeesCHuUs.

CpaBHMBATh  BEpPOSTHOCTH  3HAYEHUN  CIIy4yalHOM  BEJIUYUHBI IO
pacIpeneIeHNI0 WM C TOMOIIBIO JUArpamMm;

ONEepUpOBaTh  TMOHATHEM  MAaTEMaTUYECKOTO  OXHJIAHUS, MPUBOJUTH
MPUMEPHI, KaK MPUMEHSETCS MaTEeMaTUYeCKOEe OXHUIAHUE CIIy4yalHOW BEIMYUHBI
HaxO0JIUTh MAaTEMATHUYECKOE 05KHJIaHHE 10 TAHHOMY PACIIPEIEIICHHUIO;

MMETh MPEACTABICHUE O 3aKOHE OOJBIIUX YHCET;

MMETb NPEJICTABIIEHNE O HOPMAJIBHOM paCIIpeIeTICHUH
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3. CTPYKTYPA U COAEP) KAHUME YYEBHOI'O IIPEJIMETA OVYIIL.04
MATEMATHUKA

3.1 O6bem yueonoro npeamera OYI1.04 MaremaTuka v BUAbI y4eOHOM
padoThbI

Bua yyeOHoM padoThbI Oo0bem

4acoB
O0beM padoThI 00y4AOIIUXCH B AKAIEMUYECKHUX Yacax (Bcero) 296
O0bem  paldorbl 00y4YarOIIMXCHd  BO  B3aMMOJACHCTBMH € 272

npenojaaBaresemM (BCero)

B TOM 4YHUCIJIC:

JICKIIUU 116

MTPAKTUYECKUE 3aHATHUS 156

IIpomexyrouHnas arrecrauus B popme

No 1u 2 cemecTp — 3K3aMeH, B TOM YHUCJIE: 24
MOJITOTOBKA K 3K3aMEHY,
MpeI3K3aMEeHAlMOHHAs KOHCYJIbTALIUA,
Mpoueaypa caadv 3K3aMeHa
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3.2 Temarn4yeckuii IU1aH U coaep:kanue yueOHoro npeamera OYIIL.04 Maremaruka

TemaTnueckune O0Lem OcHOBHBIE BUIBI 1€ITCJIHLHOCTH
OcHoBHoOe€ coaep:kaHue
0J10KH, TeMBbI 4acoB o0yuaromerocst
1 2 3
Tema 1. Coneprkanue JeKInun 2
MHuoxkecTBa 1 MHO)kecTBO, onepaiu HaJ MHOKecTBaMu. J{narpammel Diinepa—BenHa. Hcnonb30BaTh TEOPETUKO-
panuoHaNbHBIX | PanmonanpHbie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, IPOIICHTHI, MHOXECTBEHHBIN anmapar s
" OecKOHEUYHbIE epruoAnYecKue Ipoou. AprudMeTHIEeCKHUEe OTepaIiu ¢ OTIHMCAHUS X0/a pEIIeHUs
JAefiCTBUTENbHBI | PAllMOHATBHBIMU YUCIIAMHU, IPe0OpPa30BaHUS YHUCIOBBIX BBIPAKEHUIA. MaTeMaTHYeCKUX 3a7ay, a TaKxkKe
X Ynces. [Mpumenenue apobeii ¥ MPOIICHTOB JIJIsl PEIICHHSI TPUKIAIHBIX 33124 U3 peabHBIX MPOLIECCOB U SIBICHUH, TIPU
PanmonanbHble | pa3NTUYHBIX OTpACiel 3HaHUN U pealbHOM JKU3HU. J|elCTBUTENbHBIE YHCIIa. pellIeHnH 3a71a4 U3 APYTUX y4eOHbIX
ypaBHeHusi U | PanmoHanbHbIe U HppallMOHANIbHEIE YKclia. ApudMeTHYecKue onepamnnu ¢ npenMeToB. OneprupoBaTh
HepaBeHCTBAa | JIeHCTBUTENbHBIME YKciamMu. [IpubnnxEHHbIC BRIYMCICHUS, TPaBIIIa MOHITHUSIMU: PAllIOHATBHOE YUCIIO,

OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BEIYUCICHUN. ToXIeCcTBa U
TOKJIECTBEHHBIE Tpe0o0pa3oBaHus. Y paBHEHHE, KOPEHb YPaBHEHUSI.
HepaseHnctBo, permieHrne HepaBeHCTBAa. MeTO1 HHTEPBAJIOB. PellieHue HebIix
U JpOOHO-pAllMOHANBHBIX YPaBHEHUN U HEPABEHCTB

JEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs IPOOb, IeCATUYHAS
JpOOb, TPOLIEHTHI. BHIMOIHATE
apudMeTUYECKHe ONepaIiu C
panroOHaNbHBIMU U
JIEHCTBUTENIbHBIMU YHCIIAMU;
MPUOJIKEHHBIE BBIYUCIICHUS,
HCIIOJIB3YS TIPABUIIA OKPYTJICHUS.
[enars NpUKUAKY U OLEHKY
pe3yJibTaTa BBIYACICHUMN.
OnepupoBaTh MOHSATUSIMU:
TOX/IECTBO, ypaBHEHUE, HEPABEHCTBO;
LIEJI0€ U PALIMOHAIBHOE YpaBHEHUE,
HEpPAaBEHCTBO. BBITOIHATH
npeoOpa3oBaHus LENbIX U
panMoOHaANbHBIX BeIpaXKeHUH. Pemars
OCHOBHBI€ THUIIBI IIEITBIX
MPPALMOHATIBHBIX YPABHEHUN U




HepaBeHCTB. [IpuMeHATh
paloHaIbHbIE YPAaBHEHUS U
HEPaBEHCTBA IS PEILICHUS
MaTEeMaTHUYECKHX 3a/1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKu U
peanbHOU KU3HU

[IpakTrueckue 3aHgaThs 4
Tema 2. CopepxaHue JEKIUH 4
DyHKIUHA U 1 ®ynkuus, cnocoObl 3ananus GyHKuU. B3aumMao obpatHble QyHKINH. OnepupoBaTh NOHATUAMU: QYHKIHS,
rpaguxmu. I'padpux pynkumu. O61acTh ONpeIesIeHUs] U MHOXKECTBO 3HAUEHHUH crocoObl 3a1aHus (PYHKIUH, B3aUMHO
Crenens ¢ ¢bynkuun. Hynu ¢ynkuun. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE U oOparHble PyHKLNHU, 001aCcTh
HeJbIM HeuétHble pyHKIMH. CTenenp ¢ nenbM nokasatenem. CtanaapTHas popma OTpe/IeNIEHUs] 1 MHOKECTBO 3HAUEHUI
NoKa3aTejeM 3aIuCH JeCTBUTENbHOTO uncia. Mcnonap3oBaHue MoaAXoasIend GopMel byHKuuy, rpadpuk QyHKIUH;
3alMCH ACUCTBUTEIBHBIX YUCEII JJI PEIIEHUS IPAKTHYECKUX 3a/1a4 U YETHOCTh ¥ HEYETHOCTh (PYHKIIMH,
npenacTaBieHus JaHHbIX. CTeneHHas QyHKIUS C HaTypaJIbHBIM U LIEIbIM HYJIU QYHKIUH, TPOMEKYTKH
nokaszarenem. E€ cBoiicTBa u rpaduk 3HAKOMOCTOSIHCTBA. BBITTONHATH
npeoOpa3oBaHus CTENEHEN C LEeTbIM
nokasareneM. Mcnons3oBath
CTaHJApTHYIO (OpMY 3aIHCH
JEHUCTBUTEIIBHOTO YUCIIA.
DopMyIMPOBATH U WIUTFOCTPUPOBATH
rpaUYecKu CBOKWCTBA CTETIEHHON
¢ynkuuu. Beipaxars popmynamu
3aBHCHUMOCTH MEKIY BEITMUMHAMHU.
Hcnonb3oBath HU(POBBIE PECYPCHI
JUIS TOCTPOEHHUSI TpaUKOB (PYyHKIUH
Y U3yYEHUsS UX CBOMCTB
[IpakTuueckue 3aHATHSL 6
Tema 3. ConeprkaHue JIEKIUU 2
Apudmernyeck | 1 Apupmernueckuii KOpeHb HATYpaIbHOM cTeneHu. JlelcTBus ¢ DopMyIUpOBaTh, 3AMCHIBATH B
Wil KOpEeHb N— apu(pMeTHYECKUMH KOPHAMH N—0ii cTeneHu. Perenne uppanoHanbHbIX CHUMBOJIMUYECKOH popme U
0il cTeneHu. ypaBHEHUH 1 HepaBeHCTB. CBoicTBa U TpaduK KOPHS N-OM CTENEHU UIUTIOCTPUPOBATH IPUMEPAMHU




HppaunonajibH
ble YPABHCHHS
U HEPaBEHCTBA

CBOICTBA KOPHS N-OM CTEIIEHMU.
BrimonusaTs npeobpazoBaHus
UPPALMOHATIBHBIX BBIPAXKEHUMH.
PemaTte OCHOBHBIE THIIBI
UPPALMOHATIbHBIX YPaBHEHUN U
HepaBeHCTB. [IpuMenaTs nms
pelIeHus Pa3INYHBIX 3a7a4
MPPALMOHATIBHBIE YPABHEHUS U
HepaBeHcTBAa. CTPOUTH, UUTATH
rpaduK KOpHS n-0if cTeneHu.
Hcnonb30Bath H(pOBBIE pecypCh
JUISL TIOCTPOSHUsI TpapuKoB PyHKITUT
Y U3YYEHUS UX CBOWCTB

[IpakTrueckue 3aHaTHs

Tema 4.
DopmyJibl
TPUTOHOMETPH
n.
Tpuronomerpu
YecKue
YPABHEHHUA

ConeprxkaHue JEKIUN

1.CuHyc, KOCUHYC M TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC,
apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMeHTa. TpuroHoMeTpuieckast
OKPYHOCTb, OIPEICIICHIE TPUTOHOMETPHUYECKUX (PYHKITUH YUCIIOBOTO
aprymenTta. OcHOBHBIE TpUronomerpudeckue popmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BhIpAXKEHUM. PerieHne TpuroHoMeTpuuecKux
ypaBHEHUI

[IpakTrueckue 3aHaThs

OnepupoBaTh MOHATUSAMU: CUHYC,
KOCHHYC U TaHT€HC MPOU3BOIHHOTO
yria. Mcnonbs30BaTh 3anuch
MIPOU3BOJIBHOTO YTJIa uepe3 oOpaTHbIe
TPUTOHOMETPUYECKHE DYHKLIUU.
BrimonusaTe npeobpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUI.
Pemmath 0OCHOBHBIE THITBI
TPUTOHOMETPUYECKUX YPAaBHEHU
OnepupoBaTh MOHATUSIMU:




Tema 5. 1.ITocemoBaTEbHOCTH, CIIOCOOKI 3aJaHK II0CIICIOBATCIIEHOCTEH. MOCIIEJOBATCIHLHOCTD,
IlocenoBarens | MOHOTOHHBIE TOCIEOBATENFHOCTH. ApuMeTHUYeCKast U reOMeTprUIecKast apudmeTnyecKas U reoMeTpruiecKast
HOCTH H nporpeccu. beCkoHeuHO yOBIBaOIAst TEOMETPHUYECKast TPOTPECCHsl. MPOrpecCuu; OECKOHEYHO
Nporpeccuu Cymma OeckoHe4HO yObIBaroIei reoMmerpruueckoit mporpeccuu. @opmyina yObIBaroIasi TeoMeTpudecKas
CJIOXKHBIX TTPOLIEHTOB. Mcroyib30BaHue MPOrPeCcCUu sl pEIIeHUs peaabHbIX mporpeccusi, cymma 6eCKOHEYHO
3a/1a4 MPUKJIAJAHOTO XapakTepa yOBIBaIOIIEH reOMEeTpUIECKON
nporpeccuu. 3aaaBarhb
MOCIIEA0BATEIHHOCTH PA3IUYHBIMU
criocobamu. [IpumMensaTs popmyiy
CJIOHBIX MPOILIEHTOB JJISl PeLICHUS
3a/1a4 U3 pearbHON IPAKTUKH (C
UCIOJIb30BaHUEM KaJIbKyIATOPA).
Hcnonp3oBarh CBOMCTBA
MOCIe0BaTENbHOCTEN U TPOrpeccuit
JUTSL peIlIeHUs pealbHBIX 3a]1a4
MPUKJIATHOTO XapaKkTepa
[IpakTrueckue 3aHgaTHs
Tema 6. ConeprxaHue neKuuu [TpuMeHsITh OCHOBHBIE MIOHSTHUS Kypca
HosTopenue, OcHOBHBIE IOHATHS Kypca anreOpsl U Hadall MAaTeMaTHYECKOIO aHaIN3a, anreOpsl M HaYaJl MATEMATHYECKOr0
06odmenmue, 0000IIeHNe U CHCTeMAaTU3aLusl 3HAHUI aHalIn3a Uil peLICHNS 3a1a1 U3
CHUCTEeMATH3aIH peaTbHOM JKU3HH U APYTUX
sl BHAHUH IIKOJIbHBIX JUCIUILTUH
[IpakTuueckue 3aHATHSI
Tema 7. ConeprkaHue JIEKIUU
BBenenne B OCHOBHBIE IOHSTHUSI CTEPEOMETPUU: TOUKA, MPSIMasi, IIOCKOCTb, AKTyanu3upoBaTh (PaKThl U METOIBI
CTEePeOMeTPHUI0 | pocTpaHcTBO. [IpaBuina n3o0paxkeHus Ha pUCYHKaX: U300paskeHus TUTAHUMETPHH, PEJIEBaHTHBIE TEME.

IJIOCKOCTEH, MapalIeIbHBIX MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka.
[ToHsATHS: IepeceKaroIuecs MIOCKOCTH, MePECEKANUECs MpsiMast U
IJIOCKOCTh. 3HAKOMCTBO C MHOTOTPAaHHUKAMU, H300paKEHUE
MHOTOTPaHHHKOB Ha PUCYHKaX, Ha MPOSKIIMOHHBIX YepTekax. HavanpHbie

[Tomry4dats ipeIcTaBICHHS O
MPOCTPAHCTBEHHBIX (hUTYypax,
pa3zOupaTh mpocTellne mpaBuiIa
n300pakeHus ATHX puryp.




CBelleHUs 0 KyOe u nupamu/ie, ux pa3BépTku U Mmojaenn. CedeHus
MHOTrOrpaHHHUKOB. [ToHsATHE 00 aKCHOMAaTHYECKOM MTOCTPOEHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX

N300paxkats MpsIMyI0 U IMIIOCKOCTh Ha
pucyHke. Pacnio3naBarth
MHOTOTPaHHHKH, TUPAMUIY, KyO,
Ha3bIBaTh UX DJIEMEHTHI. Jlenarhb
PUCYHOK Ky0a, TUPaMHU/IbI, HAXOAHUTh
OIIMOKK B HEBEPHBIX H300PaKCHUSX.
3HAKOMHTHCS C CEUCHUSIMH, C
METOJIOM CJIEJIOB; HCITOJB30BaTh IS
MIOCTPOCHHSI CEUEHUSI METO/]I CIIE/IOB,
KpaTKO 3aliChIBaTh IIaru
MOCTpOCHHUs cedeHwusl. Pacro3naBars
BUJI CEUYCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
JenuT pedpa KyOa, HaXOIUTh
TIoIaab ceyeHus. Mcrnonp30BaTh
noi00ue MpH PEIIeHUH 3aa4 Ha
MOCTPOEHUE CEUCHUN. 3HAKOMHUTHCS C
AKCUOMATHYECKUM ITOCTPOCHUEM
CTEpEOMETPHUH, C AKCHOMaMH
CTEPEOMETPHUH H CIICJICTBUSIMHU U3
HUX. MumrocTpupoBaTh akCHOMBI
PUCYHKaMH U IPUMEPaMH U3
OKPYXaroIiei 00CTaHOBKU

[IpakTrueckue 3aHgaTHs

Tema 8.
IIpsaimble n
IUIOCKOCTH B
NPOCTPAHCTBe.
IMapaJuieasHoc
Th MPSAMBIX H
IUIOCKOCTEeH

Conep:xanue JeKIuu

B3auMHO€ pacnonoxXeHue MpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS,
NapajuleJIbHbIE U CKpeluBaroniecs npsmslie. [lapannensHoCTs NPSAMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE: MAapaJlICIbHBIE IIPSIMBbIE B IPOCTPAHCTBE;
MapaJUIEIbHOCTD TPEX MPSIMBIX; MAPAJLIENBHOCTD IPSAMOM U INIOCKOCTH.
VYIuIBI ¢ COHANPABIEHHBIMU CTOPOHAMH; YIOJI MEXAY IIPSIMBIMU B
npocTpaHcTse. [[apannenbHOCTh IITOCKOCTEN: MapaJlIeNIbHbIE IIII0OCKOCTH;
CBOMCTBA MapaJUIEIbHBIX IIIOCKOCTEN. [IpocTelimme npocTpaHCTBEHHbIE

AKTyanu3upoBaTh (paKTbl 1 METO/IbI
IUTAaHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMTH aHanoruu. [lepeuncnsrs
BO3MOYKHBIE CIIOCOOBI PaCTIONI0KEHUS
JIByX IPSIMBIX B IPOCTPAHCTBE,
WITIOCTPUPOBATh UX Ha MpUMepax.
JlaBatb onpezernexue




(GUTypHI Ha TUIOCKOCTH: TETPAdIP, KyO, MapalieNeuIie l; IOCTPOSHHE
CEeUeHUH

CKPEIIMBAIOIINXCS MPSAMBIX,
(bopMynMpoBaTh MPU3HAK
CKPEIINBAIOIINXCS IPAMBIX U
IIPUMEHSTH €r0 IIPH PEIICHUN
3aaa4d. PacriozHaBaTe npusMmy,
Ha3bIBaTh €€ 21eMeHThl. CTPOUTH
CEYEHHUS MTPU3MbI Ha TOTOBBIX
yeprexax. [lepeuncnsars BO3MOKHBIE
CIO0COOBI B3aUMHOTI'O PaCIIOJIOKEHHUS
IPSIMOM U TUIOCKOCTH B
IPOCTPAHCTBE, IPUBOIAUTD
COOTBETCTBYIOIIAE IPUMEPHI U3
peanbHOU XHU3HU. /[aBaTh
OIpeZieNIEHUE MapajluIEIbHOCTH
IIPSIMOM U TNIOCKOCTH.
DopMyIMpOBaTh MPU3HAK
[apaJUIEIIbHOCTH NPSIMOU U
IUIOCKOCTH, YTBEPKACHHUE O IPSIMOM
NepeceyeHms IByX IIIOCKOCTEH,
IIPOXOJAUINX Yepe3 MapajuleIbHbIe
npsimble. Pemate npakTuueckue
3aJ]a4¥ Ha IOCTPOCHUE CEUECHUN
MHOrorpaHHuka. OOBSICHATH CITy4an
B3aMMHOI'0 PACIIONOKECHUS
IJI0CKOCTeN. [aBaTh onpeneneHue
NapauIeIbHBIX TUIOCKOCTEH;
IPUBOJUTH IPUMEPBI

13 peaJbHOM )KU3HU U OKPY Karolen
00CTaHOBKH, WIIITIOCTPUPYIOIINE
NapaJUIEIbHOCTD IIJIOCKOCTEN.
Hcnons3oBath Npu3HaK
NapaJUIeIbHOCTH JIBYX INIOCKOCTEH,




CBOMCTBA apaJuIEeIIbHBIX IJIOCKOCTEN
P PEILLIEHUH 3a/1a4 Ha IOCTPOECHUE.
OOBSACHATD, UTO HA3BIBACTCS
napajuieIbHbIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHSETCS IPOEKTUPOBAHKE
¢buryp Ha mIockocTh. M300paxaTs B
MapaieIbHOM TPOCKIIMU Pa3IMYHbIC
reoMeTpuyeckre QUryphl.
MonenvupoBarh pealibHbIE CUTyalluH
Ha S13bIKE T€OMETPHUH, UCCIE0BATh
MIOCTPOEHHBIE MOJIENU C
HCIIO0JIb30BAHUEM I€OMETPUUECKUX
noHsATui. Mcronb30BaTe npu
pELIeHNH 3a]1a4 Ha IOCTPOCHHE
CEYCHUH NOHATHE MapaJUICIIbHOCTH,
MIPU3HAKYU U CBOMCTBA MapajlIeIbHbIX
HPSIMBIX HA MIJIOCKOCTH

[IpakTrueckue 3aHgaTHs

Tema 9.
IHepnenauky.is
PHOCTH
NPSAMBIX H
INIOCKOCTe

Conep:xanue JieKUMU

[lepneHIMKYIAPHOCTH NPSAMON U MJIOCKOCTH: IEPIEHANKYJIIPHBIEC IPSIMbIE
B IIPOCTPAHCTBE, NPSMbIE NTapAJJICIIbHBIE U NIEPIIEHIUKYIIAPHBIC K
IJIOCKOCTH, TPU3HAK NEPIEHANKYIIIPHOCTH NPSMOM U INIOCKOCTH, TEOpEMaA
0 NMPAMOY NMEPIEHIUKYISAPHON IIIIOCKOCTH [IepreHIuKyIsp 1 HaKJIOHHBIE:
paccTosHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT NMPSAMOU 10 IIIOCKOCTH

AKTyanu3upoBaTh (PaKThl U METOAbI
IIJIJAHUMETPHUH, PEIICBAaHTHBIE TEME,
IPOBOJUTH aHANOTUU. OOBSICHATS,
KAaKOM yroJj Ha3bIBAECTCsl yIIIOM MEKIY
NIEPECEKAOIIUMHUCS ITPSIMBIMU,
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE. J[aBaTh OIpeaeIIeHNE
NEPIEHIUKYIISIPHBIX IPSIMbIX U
IIPSIMOM, MEPIICHIUKYJIIPHOMN K
10cKocTH. HaxonuTe yriiel Mexny
CKPEIIMBAIOIIUMUCS MPSIMBIMH B KyOe
u nupamuze. [IpuBoauTe npuMeps! U3




peaNbHOM JKU3HU U OKPYXkKaroLen
00CTaHOBKH, WILTIOCTPUPYIOIINE
MEePHEHIUKYISIPHOCTD MPSMBIX B
MIPOCTPAHCTBE U
NEPIEHIUKYISIPHOCTD MPSIMON K
I0CKOCTH. DOPMYyIHpPOBATH MPU3HAK
NEPIEeHIUKYISIPHOCTH IPSIMON U
IIJIOCKOCTH, IPUMEHATH €T0 Ha
MpakTUKe: OOBIACHITH
MEePIEeHIUKYISIPHOCTD pedpa KyOa u
JUaroHaJIM €ro rpaHu, KOTopas ero He
COJIEPKUT, HAXOIUTh JUIUHY
JMaroHaIy Ky6a. BeIuucisaTh BEICOTY
MPaBWIBHON TPEYTrOJIBHON U
IIPaBUJILHOM YETBIPEXYTOIBHON
nupaMuz o JyiuHaM pédep. Pemarts
3a/1a4¥ Ha BBIYHUCIICHUS, CBSI3aHHBIE C
NEePHEHAUKYISIPHOCTHIO MPSIMOU U
IJIOCKOCTH, C UCIIOJIb30BaHUEM NPU
pEeIIeHNH TIIAaHUMETPUUYECKUX (HaKTOB
1 MeTod0B. OOBICHATE, YTO
Ha3bIBAIOT NEPHEHAUKYIISIPOM U
HAKJIOHHOM U3 TOYKHU K IJIOCKOCTH;
MPOEKIMEN HAKJIOHHON HA TUIOCKOCTb.
OOBSACHATD, UTO HAa3BIBACTCS
pacCTOsTHUEM: OT TOUYKH JI0
IJIOCKOCTH; MEKIY MapajliebHbIMU
MJIOCKOCTSIMU; MEXIY MPSMOUN U
MapaJuIeIbHOMN €1 INIOCKOCTBIO;
MEXIY CKPEIIMBAOIIUMUCS
npsiMbIMU. HaxonuTte 3T paccTosiHus
B IIPOCTBIX CITy4asix B KyOe,




nupamuze, npusMe. Moaenuposarsb
peanbHbIe CUTYyalluU Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETH C
HCIIO0JIb30BAaHUEM T€OMETPUUECKUX
noHsATui. Mcronb3oBaTe npu
pEIICHUH 3a]1a4 Ha IIOCTPOCHHE
ceueHuit Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYTOJILHUKOB

[IpakTrueckue 3aHAaTHs

Tema 10.
Yrasl Mexay
NPSIMbIMH 1
IJIOCKOCTSIMH

Conep:xanue JieKUMU

VYTIIbl B IPOCTPAHCTBE: YroJ MEXKAY IPSIMON U TUIOCKOCTBIO; IBYTPaHHbIN
yTOJI, TMHEWHBIHN yroj AByrpaHHoro yria. [lepneHaukynspHOCTh
IJIOCKOCTEH: MPU3HAK NEepIEeHIUKYJISPHOCTH ABYX IIIIocKocTell. Teopema o
TPEX MEePIIeHIUKYIIpaxX

AKTyanu3upoBath (HaKkThl © METO/IbI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH aHaNOTUH. [{aBaTh
OIIpeJIeTICHUE YIJIa MKy NPSIMON U
IJI0CKOCTHI0, (POPMYIIMPOBATH
TEOpEMY O TPEX MEPIEHAUKYIIApaAx U
obpatHyto k Heil. HaxoauTs yrou
ME¥K]ly IPSAMOM U IIOCKOCTBIO B
MHOT'OTPaHHUKE, PACCTOSHUE OT
TOYKH JIO PSAMON Ha TJIOCKOCTH,
HCIIONIBb3YS TEOPEMY O TPEX
neprneHaukyspax. [Iposoauts Ha
YepTeKe MEePHEHIUKYISAP: U3 TOUKU
Ha [PSIMYI0; U3 TOUYKH Ha MJIOCKOCTb.
[laBatpb onpeneneHre JByrpaHHOIO
yTiia v ero 31eMeHTOB. OOBSICHATH
PaBEHCTBO BCEX JIMHEHHBIX YIJIOB
JByrpa”Horo yria. Haxoauts Ha




YepTeKe ABYTPAHHBIN yTroi mpu
pedpe mupaMuIbl, MPU3MBI,
napasuiesienumneaa

JlaBaThb ompeienieHre yria Mexmay
MJI0CKOCTSIMU. JlaBaTh ornpezenenue u
dbopMyIUpOBaTh MPU3HAK B3aUMHO
MEePHEHAUKYIISIPHBIX TIOCKOCTEH.
HaxomuTh yriasl MEXTy IMII0CKOCTIMHU
B KyOe u nupamue. Mcronb30BaTh
TP PEIICHUH 3a/1a4 OCHOBHBIC
TEOPEMBI U METO/IbI TIITAHUMETPHH.
MopenupoBaTh peaibHbIC CUTYaIlUH
Ha SI3bIKE T€OMETPHUH, UCCIIEIOBAThH
MMOCTPOEHHBIE MOJICTTH C
HCIIO0JIb30BAHUEM T€OMETPUUECKUX
noHsThi. Micrnonas30BaTh npu
pEIICHUH 3a]1a4 Ha IIOCTPOCHHE
CEUEeHUN COOTHOIIIECHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IpakTrueckue 3aHgaThs

Tema 11.
MHOrorpaHHMK
U

Conep:xanue JeKIuu

Ilonsarue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA,
BBIMYKJIBIE U HEBBIMTYKJIbIE MHOTOIPAaHHUKHU; Pa3BEPTKA MHOTOTPAHHHKA.
[Ipu3ma: n-yronpHas Npu3Ma; rpaHd. U OCHOBAHHUsI IIPU3MBL; IIpsAMast U
HaKJIOHHAS TPU3MbI; OOKOBAas U MOJIHASI TOBEPXHOCTH MPU3MBI.
[Tapannenenumnen, npsaMOYroJbHBIN NapauICJICIUIIE] U €r0 CBOMCTBA.
[Mupamuna: n-yronbHasi mupamMuaa, TpaHd U OCHOBaHUE TUPAMU/IBI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTh MUPAMHUJIBL; TPaBUIIbHAS U yCECUEHHAS
nupamuia. JIeMeHThI IPU3MBI U upamMuabl. [IpaBuibHbIe
MHOT'OTpaHHUKU: TOHATUC MPABHUJILHOTO MHOI'OIPpaHHUKA; ITPABUJIbHAA
MpU3Ma 1 paBUIIbHAS MHpaMUa; IPaBUIbHAS TPEYTOIbHASI TUPaMUJIA U
MPaBUJIBHBIN TeTpadp; Ky0. [IpeacTaBienue o mpaBUIbHbIX

AKTyanu3upoBaTh (paKThbl 1 METO/IbI
IJJAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHanoruu. /laBate
omnpeieNeHue napaienenumnena,
pacno3HaBaTh €ro BUJbI U U3y4YaTh
cBolicTBa. JlaBaTh onpeneneHue
MMPaMU/IbI, PACIIO3HABATH BU/IbI
nupamMui, GopMyIUpOBaTh CBOICTBA
pE06ep, rpaHelt ¥ BHICOTHI MPABMIIHLHOM
nupamuael. Haxonuts minomase
MOJIHOW ¥ OOKOBOM TOBEPXHOCTH




MHOTOTpaHHHUKaX: OKTa3p, N0AEKadip U ukocarap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, IIPSIMOH, INIOCKOCTH.
DneMeHThl CUMMETPUU B IUpaMuax, napajuieienuneiax, paBuIbHbIX
MHOTOIpaHHHUKaX. BelunciieHne 31eMEeHTOB MHOTOTpaHHUKOB: pEOpa,
nuaroHanu, yrisl. Ilnomniaas 60k0Boil MOBEPXHOCTH U MOJHOM MTOBEPXHOCTH
HpPSIMOI MPU3MBI, IJIONIA/Ib OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
npsiMoii mpu3mbl. [Inomans 60K0BOW MOBEPXHOCTH U TOBEPXHOCTH
IIPAaBUIBLHON MUPaMU/IbI, TEOpEMa O IJIOLa i OOKOBOM OBEPXHOCTH
YCEYEHHOU MUPAMUIbI

nupamusl. /JaBaTe onpeaeneHue
YCEUEHHOM NMUpaMUbl, Ha3bIBATH €€
a51eMeHThl. POpMyIIHpPOBaTh TEOPEMY
0 IUI0IIAa OOKOBOM MOBEPXHOCTH
IIPaBUJIbHON YCEYEHHON TUPAMUIBI.
Pemarts 3a1aun Ha BEIYMCIICHUE,
CBSI3aHHBIE C MMPAMHIAMH, a TAK)KE
3aJ]a4M Ha IOCTPOCHUE CEUYCHUN.
[laBaTp onpeneneHue mpusMel,
pacro3HaBaTh BUJbI IPU3M,
M300paxkaTh MPU3MbI Ha YEPTEXKE.
Haxoauts miommanas HoJIHOU WA
OOKOBOI1 IOBEPXHOCTH MPU3MBI.
N3y4dats cooTHOMIEHUS Dityiepa s
yrcna pédep, TpaHeil U BepIInH
MHOTrOrpaHHMKa. M3yuaTs BubI
IPaBWJIbHBIX MHOTOIPaHHUKOB, UX
HAa3BaHMS U KOJIMYECTBO IPAHEH.
N3yuyaTb CUMMETPHIO
MHOTIOIpaHHUKOB. OOBICHATD, Kakue
TOYKH Ha3bIBAIOTCSI CAMMETPUYHBIMU
OTHOCHUTEJIBHO TaHHOU TOYKH,
IIPSAMOM WIIH INIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WU
IJIOCKOCTBIO CUMMETPUHN (PUTYPBI.
[TpuBOIMTE IPUMEPBI CHMMETPUYHBIX
Guryp B apXUTEKType, TEXHUKE,
npupone. MoaenupoBars peajbHbIe
CUTYallUU Ha SI3bIKE T€OMETPUH,
HCCIJIE0BATh IOCTPOEHHBIE MOJIENH C
MCII0JIb30BAaHNEM T€OMETPUUECKUX
NOHATHI, UCIOJIB30BATh MOA0OHE




MHOTI'OI'paHHHKOB

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Tema 12.
O0BEMBI
MHOTOTPAHHUK
OB

Conep:xanue JeKIuu

[Tonsarue 06 00bEMe. OOBEM THPAMUIBI, TPU3MBI

AKTyanu3upoBaTh (paKkThl 1 METO/IbI
IUIAaHUMETPHUH, PEJIEBAHTHBIE TEME.
OOBACHATH, KaK U3MEPAIOTCS 00BEMBI
TeJ1, IPOBOJISI AHAJIOTHIO C
U3MEPEHHUEM IUIOIAIEH
MHOT'OYTOJILHUKOB. POPMYyIHPOBATh
OCHOBHBIE CBOMCTBA 00BEMOB.
N3yuaTh, BEIBOJUTH (hOPMYJIbI
00BEMa NPSIMOYTOJILHOTO
napauenenunena, Ipu3mMsl 1
nupamMuibl. Berancnars 00péM
HPU3MbI U TUPAMUBI 110 UX
aneMeHTaM. [IpuMeHsITh 00BEM ISt
pELIEHHs] CTePeOMETPUYECKHX 3a1a4
U 111 HAX0XK/IEHUSI TEOMETPUUYECKUX
BeIMYMH. MoJienupoBaTh peaabHble
CUTYallUU Ha SI3bIKE T€OMETPUH,
UCCIIEI0BaTh IOCTPOECHHBIE MOJIENH C
MCII0JIb30BAaHNEM T€OMETPUUECKUX
MOHATHI

HpaKTI/I‘IeCKI/Ie 3aHATHA

Tema

Conep:xanue JeKIuu

CTpOI/ITB CCUYCHUEC MHOI'OI'PAaHHUKA




13.IToBTOpPEHUE
: cevyeHus,
PACCTOSIHHUSA U
yIJIbI

ITocTpoeHne cedeHnil B MHOTOTpaHHUKE. BbIYMCIIEHNE PACCTOSHUM: MEX Y
IBYMsI TOYKaMH, OT TOYKH J10 IIPSAMOH, OT TOUKH JI0 INIOCKOCTH; MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMU. BeIUnCIEHNE YTII0B: MEXAY
CKPEIIMBAIOIINMUCS IPSIMBIMU, MEKIY IMPSIMON U IUIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSMU

HpaKTI/I‘IeCKI/Ie 3aHATHUA

METOJIOM clenoB. /laBaTh
oTpezieNieHUue PaCCTOSHUS MEXKIY
¢urypamu. Haxoauth paccTosHue
MEX]y MapaieIbHBIMU
IJIOCKOCTSIMU, MEX]Ty TUIOCKOCTBIO U
napajiebHON el MPAMOU, MEXITY
CKPEILIUBAIOIIMMUCS TIPSIMBIMHU.
CTpouTh TMHEHHBIN YOl
JIByTPAHHOI'O yTjia Ha YepTexe
MHOTOTPaHHHUKA ¥ HAXOJIUTh €T
BenuuuHy. HaxouTh yritbl Mex Iy
IUIOCKOCTSIMU B MHOT'OTPaHHUKAX

Tema 13. Coaepixanue JeKIMu W3Briekats MHGOPMAITUIO U3 TAOIUI U
IIpeacraBnenne | IlpeacraBieHne NaHHBIX ¢ TOMOIIBIO TabwIl 1 nuarpamMM. CpenHee JIUarpamm, UCIoIb30BaTh TAOIHIIBI U
AAHHBIX U apupMeTHuecKoe, MelnaHa, HauboJiblee U HaMMEHbIlIee 3HAaYeHus, JarpamMmsl JJis IPeICTaBICHUS
onucareJbHas | pa3Max, JUCIEpPCHUsi, CTAHJAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB CTaTHUCTUYECKUX JaHHBbIX. HaxonuTe
CTATHCTHKA OTnMcaTeNbHbIE XapaKTEPUCTUKU
JTaHHBIX. BeIIBUTATh, KPUTHUKOBATH
TUIIOTE3BI O XapakTepe ClydaHOU
W3MEHYMBOCTH U ONPELEISAIOIINX €€
[IpakTuueckoe 3aHsTHE (paxTopax
Tema 14. Conep:kanue JIeKUuH Briaenars Ha npuMepax ciydaiiHble
Cay4aiinble CriyualiHble SKCIIEPUMEHTHI (OMBITHI) U CITydaliHble COOBITHSL. COOBITUS B OTMCAHHOM CITy4aifHOM
ONBITHI DnemMeHTapHbIe COOBITHS (MCXObI). BEposSTHOCTD Ciy4aifHOrO COOBITHS. onbiTe. POpMyIHPOBATH YCIOBUS
cay4yaiiHblie BeposiTHOCTH COOBITHI B OITBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH MIPOBEJICHUS CITy4YaifHOTO OIBITA.
coObITHS, coOprTusimu. [TpakTudeckast pabora HaxomuTh BEpOsSTHOCTH COOBITHIA B
ONBITHI C OTIBITaX C PaBHOBO3MOKHBIMU
PABHOBO3MOKH ucxonamMu. MoJienmpoBaTh OIBITHI C
bIMH PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
3J1eMeHTAPHBIM MCXO0JIaMH B XOJI€ MMPAKTHYECKON

1 UCXO0AaMH

[IpakTrueckoe 3aHsATHE

paboThI




Tema 15. Coaepixanue JeKnuu Hcnonb3oBath Auarpammel Ditiepa u

Onepanum Hax | Onepanuu HaJ COOBITUSAMU: TIepecedeHre, 00beTMHEHHE COOBITHIA, CJIOBECHOE OMUCAHHUE COOBITHH 1A

COOBLITUSIMM, MIPOTHBOMOJIOXKHBIC COOBITHS. [[narpammel Diinepa. DopmMyria CI0KeHHS (GOpMYITUPOBKU U M300pasKEHUS

CJI0’KeHHe BEPOSTHOCTEH 00BeAMHEHUS U TIEPECEUCHUS

BEPOATHOCTEH coObITHii. Pemars 3a1aun ¢
HCIOJIb30BaHNEM (hOPMYJIIbI
CJIO’KEHHUSI BEPOATHOCTEN

IIpakTH4eckoe 3aHsATHE

TeMma 16. Conep:xanue JieKUMU Pemratr 3amaun Ha HaXOKACHHAE

YcaoBHast VYcioBHas BEpOSTHOCTh. Y MHOYKEHHUE BEPOSITHOCTEN. J[epeBO cirydyallHOTO BEPOSITHOCTEH COOBITHIA, B TOM YHCIIC

BE€POATHOCTD, skcriepuMenTa. @opmyia moaHOH BeposTHOCTH. HezaBucuMbIie COOBITHS YCJIOBHBIX C IIOMOIIBIO IEPEBA

AepeBo ciy4yaiHoOro onsita. Onpeaensarb

CJIy4aifHOr 0 HE3aBUCHMOCTbH COOBITHIA 110 (hopMyJIe

ONbITA, Y TI0 OpraHu3aliuy CIIy4ailHOro OmbITa

¢opmyiaa

MOJIHOM

BEPOATHOCTH U

HEe3aBHCHMOCTh

cOObITHIH IIpakTHyeckoe 3aHsiTHe

Tema 17. Conep:kanue JieKuuu Hcronbs30BaTh NpaBUIIO YMHOKEHUS

DJIeMEeHTBI Komb6unaropHoe npaBuiio ymHoxkeHus. [lepectanoBku u pakTopuai. JUTSI TIEPEUNCIICHHS COOBITHI B

koMOuHaTopuk | Yucno coueranmii. Tpeyroapauk [Tackans. @opmyna ounoma HeroToHa ciy4yaiiHoM omnblte. [Tonb30BaThCs

" dbopMyI0ii ¥ TPEYTrOTEHUKOM
ITackais s onpeneneHus yucia

[IpakTrueckoe 3aHsiTHE cotcTaHn

Tema 18. Conep:xanue JieKUMU Pa30uBaTh C10KHBIC SKCIIEPHUMEHTBI

Cepun bunapHbIii c1y4aiiHbIN ONBIT (MCHIBITAHUE), YCIIEX U HEyaya. Ha OTJEIbHBIC UCIBITAHUS.

nocjaenosaresb | HezaBucumele ucnbsiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUHI 710 IEPBOTO OcBauBaTh MOHATHS: UCIIBITAHKE,

HBIX ycnexa. Cepust He3aBUCUMBIX HcnibITaHui bepryiuu. [Ipaktuueckas pabora Cepusl HE3aBUCUMBIX HUCIIBITAHUN

HUCHIBITAHUI C MCTIOJIb30BaHUEM SJIEKTPOHHBIX TaOJIHII IIpuBOANTE IPUMEPHI CEPHIL




HpaKanecKne 3aHATHUSA

HE3aBHCHMBIX HCIBITaHM. Perrats
3a71a4M Ha TTOMCK BEPOSTHOCTEN
COOBITUI B CEpUU UCTIBITAHUH 10
MIEpBOTO ycrexa u B CepusxX
ucneiTanuil bepnyiu. M3yyats B
X0JI€ IPAKTHYECKOW pabOTHI C
UCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOIHI] BEPOSITHOCTH COOBITHH B

2 CEpUSIX HE3aBUCUMBIX HCIIBITAHUN
Tema 19. Conep:kanue JIeKUuu 2 OcBauBaTh NOHSTHS: ClydyailHas
CrnyyaiiHbie Cnyuaiinas BenuurHa. Pactipenenenue BepostHocTel. /luarpamma BEJIMUMHA, pacipeienenne, Tabaumna
BEJIMYHHBI U pacnpenenenus. CymMMa U IPpOU3BEACHHE CIIy4aiHbIX BenUuuH. [Ipumepnt pacnpezeneHus, 1uarpaMma
pacnpenenenus | pacmpeeleHtid, B TOM YHCIlie TeOMETPUYECKOe U OMHOMUATIBLHOE pacnpenenenus. [IpuBoauTsb
IIPUMEpPHI paclpeiesieHuil, B TOM
YHCIIe TEOMETPUUYECKOTO U
ounomuanbHoro. CpaBHUBaTh
pacrpezienieHus Cay4YailHbIX BeTHUNH
HaxoauTh 3HaueHNs cyMMBbI U
MIPOM3BEICHUS CITyYaiHbIX BETUYHH.
Crtpourts u pacro3HaBath
reoMeTpuyecKoe U OUHOMHATEHOE
[IpakTuueckue 3aHATHSI 2 pacripesiesnieHue
Tema 20. Coneprkanue JICKIUH 1 [ToBTOPATH U3yUEHHOE U
IloBTOpEHwUE, OnucarenpHas cratuctuka. CiiydaifHbIe OBITHL M BEPOSTHOCTH CIIyYaitHBIX BBICTPAauBaTh CUCTEMY 3HAHUU
00o01eHue, coObITHH. Oneparu Ha COOBITUAME. DJIEeMEHThl KOMOWHATOPUKH, CEPUH
cUCTEMaTH3allls | He3aBUCHMBIX MCIIBITAaHHM
3HAHUU [IpakTrueckue 3aHATUA 1
[IpoMexxyTouHas aTTectanus 12
Tema 21. Conep:xanue JieKUMU 4
Cremnens ¢ CrerneHsb ¢ paluoHaIbHBIM MTOKa3zaTesaeM. CBOWCTBA CTEMEHH. DopMyTUpOBaTh, 3aMUCHIBATH B
panmoHaNbHBIM | [IpeoOpa3oBaHue BBIpaKEHUI, COAECPIKAIINX PALIMOHATIHHBIE CTETICHH. CUMBOJINYECKON popme U




NoKa3arteJieM. [TokazarenbHble ypaBHEHUS U HepaBeHCTBA. [lokasaTenbHas QyHKIus, €€ WUTIOCTPUPOBATh IPUMEPAMHU

IMoka3zaresbHasi | cBOWCTBA U rpaduk CBoiicTBa cTeneHu. [I[puMeHsTh

(pynknus. CBOMCTBA CTEIIECHHU IS

IHoka3zare/bHBI npeoOpa3oBaHus BHIPAKEHUI.

€ YpaBHEHHS U ®opMyIUpOBATH U WILTIOCTPUPOBATH

HEepaBeHCTBAa rpaduyecKu CBOICTBa MOKa3aTEIbHON
¢yHkun. PemiaTh OCHOBHBIE THIIBI
MOKa3aTeNbHBIX YPAaBHEHUHN U
HepaBeHCTB. Mcnonb30BaTh
1U(POBBIE PECYPCHI IS TOCTPOCHUS
rpadukoB QyHKIUN U U3ydEHUS UX
CBOICTB

[IpakTrueckue 3aHgaTHs

Tema 22. Coaep:xaHue JeKINU

Jlorapupmuyec | Jlorapudm uucna. JlecaTudunHble U HATYpalbHbIE JOTapU(pMBI. DopMyIMpOBaTh, 3aIIUCHIBATh B

kas pynkuus. | [IpeoOpazoBaHue BhIpaKEHUH, CONIEPIKAIIUX JTOTAPHPMBI. CUMBOJINYECKON Popme U

Jlorapupmuyec | Jlorapupmudeckue ypaBHeHUs 1 HepaBeHCTBa Jlorapudmudeckast WJUTFOCTPUPOBATH PUMEpPaMU

KHe ypaBHeHust | GpyHkmus, e€ cBolicTBa U TpaduK cBoiicTBa jorapu¢ma. BeImoaHsaTs

U HEPABCHCTBA

npeoOpa3oBaHus BEIPAKEHUM,
COJIepIKaIINX Jorapru(MEI.
DopmyIupoBaTh

Y WUTIOCTPUPOBATH IPpaPUUECKu
CBOMCTBA JIOTapU(MHUUECKOM
¢bynkuuu. Pemate OCHOBHBIE THUIIBI
norapuMUUECKUX YpaBHEHUH U
HepaBeHCTB. Mcnonb30BaTh

1 (POBbBIE PECYPCHI IS TOCTPOCHUS
rpadukoB QyHKINN U U3yUEHUS UX
CBOMCTB. 3HAKOMUTBLCS C UICTOPUEH
pa3BUTHUSI MATEMATUKH

[IpakTrueckue 3aHATHs

Tema 23.

Conep:xanue JeKIuu




Tpuronomerpu | Tpuronomerpudeckue GpyHKINH, MX cBOiicTBa 1 Tpaduku. [Ipumepst OnepupoBarh NOHATUEM

YecKue TPUTOHOMETPUUECKUX HEPABEHCTB nepuonudeckas pyHkuus. CTpouTs,

¢pyHKuMHM U UX aQHAJIN3UPOBATh, CPABHUBATH IpapuKu

rpaguxmu. TPUTOHOMETPUUYECKUX (DYHKIUH.

Tpuronomerpu DopMyIUPOBaATh U UIUTFOCTPUPOBATH

YecKue rpapuuecKu CBOMCTBA

HEPaBeHCTBA TPUTOHOMETPUUECKUX (QYHKIHI.
Pemrats mpocreiinme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBate rpaduku i peLeHHs]
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBathk M(POBBIE pecypChl
JUTS TIOCTPOEHUS TpapUKOB PYHKINH
Y U3YyYEHUS UX CBOMCTB

IIpakTndeckue 3aHATHSA

Tema 24. Conep:xanue JeKIuu

IIponsBonHas. HenpepeiBHble pyHKIMN. METO HHTEPBAJIOB AJISl PEIICHUS] HEPABEHCTB.

[Ipumenenue IIponsBonnas ¢pynkuuu. ['eomerpuueckuii 1 Gpu3NIECKU CMBICI OnepupoBaTh NOHATUAMU:

ITPOU3BOIHOU npou3BoiHOM. [Ipon3BoHbIe AneMeHTapHbIX QpyHkumid. [IponsBogHas HeTpepbIBHAS (PYHKIUS; TIPOU3BOTHAS

CYMMBI, TIPOU3BEICHUS, YaCTHOTO QyHKIHA. [I[puMeHeHe MPOU3BOTHOM K
WCCIIeIOBAaHHIO (PYHKIMI Ha MOHOTOHHOCTbB U KCTpeMyMbl. Haxoxaenue
HarOOJIBIIETO ¥ HAMMEHBIIIETO 3HAUYEHHsI (DYHKIIMH HA OTPE3KE.
[IpuMeHeHne MPON3BOIHOM I HAXO0KICHUs HAWITYYILEro PEICHUs B
NPUKJIaIHBIX 3a/1a4ax, I OMPeIe/ieHHs CKOPOCTH MPOIlecca, 3aJaHHOTO
dbopmyoit wim rpadpukoM

bynkun. Mcnonb3oBath
reOMETPHUYECKUI U HPU3NIECKUN
CMBICJI IPOU3BOIHOM JJIs PEIICHUS
3a1a4. HaxoauTe Mpou3BOgHBIE
AIIEMEHTAPHBIX (PYHKINA, BEIYUCIISTD
IIPOU3BOIHBIE CYMMBI, IPOU3BEACHMUS,
yacTHOTO GyHKIMH. Mcmoas30BaTh
IIPOU3BOIHYIO JIJISl HCCIIE0BAHUS
(GbyHKIIUM Ha MOHOTOHHOCTB U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI
HCCIIE0BAHUS K TIOCTPOECHUIO
rpa¢ukoB. [IpuMeHsITh MPON3BOAHYIO




JJI HAXOKACHU A HAWJTYUIICTO
pEeUICHUA B ITPUKIIAIHBIX, B TOM YUCIIC
COIIMAJIbHO-OKOHOMUWYCCKUX, 3aJa4dax.
3HAKOMHTHCS C HCTOpHeﬁ Pa3BUTHA
MAaTEMATUYCCKOI'O aHAJIM3a

[IpakTrueckue 3aHaThs

Conep:xanue JeKIuu

Tema 25. [lepBooOpaznas. Tabnuia nepBoodpa3HbIx. IHTErpan, reoMeTpuyeckuii u OnepupoBaTh MOHATUSAMHU:

Wnterpanuero | ¢puzndeckuil CMbICI HHTErpasa. Berarcnenue unrerpana no popmyse nepBooOpasHas, uHrerpan. Haxoante

[IPUMEHEHHUS Herotona—JleitOnmia NepBOOOpPA3HbIE AIEMEHTAPHBIX
(GYHKUMH; BBIYMCIATH UHTETPATI 110
dbopmynie Herorona—JleiOHuIa.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS
MaTE€MaTU4YeCKOro aHajIn3a

[IpakTrueckue 3aHaThs

Tema 26. Conep:xanue JieKUMU

Cucremsl CucreMbl TMHENHBIX ypaBHEHUH. PellieHne NpuKiIaHbIX 331a4 ¢ TOMOIIbIO OnepupoBaTh MOHATUSAMH: CUCTEMA

ypaBHEHUIA CHUCTEMBI JINHEHHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH ILIEJIBIX, JIMHENHBIX YPAaBHEHUH U €€ pELICHHUE.

palOHaIbHBIX, UPPALMOHAJIBHBIX, TOKA3aTENIbHBIX, JIOrapU(PMUYECKUX
ypaBHEHMI U HepaBeHCTB. Mcnonb3oBaHue rpaguKkoB GyHKIMH 15
peuieHus ypaBHEeHU! U cucteM. [IpuMeHeHne ypaBHEHHI, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1ad U 3a/1a4 U3 Pa3InIHbIX
o0acTeil HayKH U peatbHOM KU3HU

Hcronb30BaTh CHCTEMY JIMHEHHBIX
YPaBHEHUH ISl peIIeHUs
NpakTUYecKuX 3a1a4. Haxonaute
peLIeHus MPOCTEHIINX CHCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX
ypaBHEHUIl 1 HEPABEHCTB.
Hcnonb3oBate rpaduku GyHKIHUN 15




peleHus ypaBHeHuil. MoaenupoBaTh
peanbHbIe CUTYyalluU Ha SI3bIKE
anreOpbl, COCTABIATH BEIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBbI
10 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETH C
MCIIOJIb30BaHUEM arrapaTa ajareopsl

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Tema 27.
Harypanbnbie u
LIeTIbIC YuCiIa

Conep:xxanue JeKIuu

HarypasnbHble 1 Lienble yncna B 3a7a4ax U3 peasibHOW xku3HU. [Ipu3Haku
JEJIMMOCTH LIEJIBIX YNCE

OnepupoBaTh MOHATUSAMHU:
HaTypaJbHOE YHCJIO, LIEJI0e YUCIIO.
Hcronp30BaTh MPU3HAKH JEIIMMOCTH
eTBIX YHCENT, Pa3JIOKeHNE Jrcia Ha
MPOCTHIE MHOKUTEIH [Tl PEIICHHS
3a/1a4

[IpakTrueckue 3aHgaTHs

Tema 28. Coaepsxanue JJeKIHu Pemiates nmpukiiagHbie 3a1a4M U3

[ToBTOpeHwue, OcHOBHBIE MOHATHS Kypca areOpbl ¥ HaYal MaTeMaTHYeCKOT0 aHaIu3a, pa3IMYHBIX 00JIacTel HAYKU U

0000111eHHE, 000011eHrEe U CHCTEMATH3ANAS 3HAHUIA peanbHON KU3HU C TOMOIIBIO

CHCTEeMaTU3aIus OCHOBHBIX TMIOHATHH Kypca alnreOpbl U

3HAHMUHI HavaJl MaTEeMaTHYECKOT0 aHaIu3a.
Bri6upars ontuMaabHbIE CTIOCOOBI
BeIunciienuii. Mcrmons3oBaTh miist
pelIeHus 3a/1a49 YPaBHCHHSI,
HEpaBEHCTBA M CUCTEMbI YPaBHEHUH,
CBOMicTBA QYHKIUH U rpaduKOB

[TpakTraeckue 3aHATHSI
Tema 29. Coaepixanue JeKInu

Tena BpameHus

Cdepa u map: meHTp, paanyc, TMaMeTp; TUIOIab MTOBEPXHOCTH CHEPHI.
B3anmHoe pacnionoxenue chepsl u TIIOCKOCTH; KacaTellbHasl INIOCKOCTh K

AKTyanu3upoBaTh (GaKThl U METOIbI
[IJIJAHUMETPUH, PEIICBAHTHBIE TEME,




cdepe; momans chepsl. M300paskeHue cdepsl, mapa Ha TIOCKOCTH.
Ceuenus mapa. Llununapuyeckas NoBepXHOCTb, 00pa3yroliye
LHMIMHIPUYECKON TOBEPXHOCTH, OCh IIMJIMHIPUYECKOMN TOBEPXHOCTH.
Hunuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yolas U 0Ch;
TUTOIIAh OOKOBOM U MOJTHOW MOBEPXHOCTH. M300pakeHne NMINHIpa Ha
riockoct. Pa3séprka nununapa. CedeHus: LMIMHPA (MII0CKOCTHIO,
MapajuieTbHON WIH MEePIEHIUKYISPHOM OCH ITUINMH/IPA)

KoHnudeckasi TOBEpXHOCTh, 00pa3yroliue KOHNUYECKON TTOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKoii moBepxHocTU. KoHyC: OCHOBaHUE U BEpIINHA,
o0pasyromias u ocb; riomanas OObACHATh, KAKOE TEJIO HAa3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro JIeMeHThl. V3y4yaTh, 00BACHATh, KaK MOJIYYUTh
KOHYC MyTEM BpallleHUs] PSIMOYTOJIBHOTO TpeyroibHuka. [lnomans
OOKOBOW M ITOJTHOM IMMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIue 1
BBICOTA; OCHOBaHMs U OOKOBast MOBEPXHOCTh. M300pakeHrne KoHyca Ha
wiockocTu. Pa3sépTka konyca. Ceuenus kKoHyca (TIOCKOCTBIO,
napajuieIbHOM OCHOBAHMIO, U MJIOCKOCTBIO, IPOXOASILEH Yepe3 BEpIINHY

KomOuHnanwst Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMCaHHBIN OKOJIO cepsl; cepa, BIIMCAaHHAS B MHOTOTPAHHUK WU B TEIIO
BpalllCHUs

MPOBOANTH aHANIOTHH. [laBaTh
omnpezeneHus cepsl u mapa, ux
[EHTpA, paauyca, JHaMmeTpa.
Onpenenarb cepy Kak Gpurypy
BpallleHus OKpykHOCTH. MccnenoBaTh
B3aMMHOE PacCIoyiokeHue chepsl U
MJIOCKOCTH, JIBYX cdep,
WJUTIOCTPUPOBATH 3TO Ha YepTexax u
pucynkax. ®opmyinpoBaTh
ompezieNieHue KacaTelbHOI
IJIOCKOCTH K cdepe, CBOMCTBO U
MPU3HAK KacaTeIbHON TIOCKOCTH.
3HAKOMUTBHCS C T€OJIE3MUECKUMU
JTUHUSAMU Ha chepe

OOBACHATH, UTO HA3BIBAIOT
[UJIMHIPOM, Ha3bIBaTh €r0 SJIEMEHTHI.
N3y4arb, 00BACHATH, KaK MOTYYUTh
HWIMHJP MyTEM BpaICHUS
MPSIMOYTOJTbHUKA. BRIBOAUTH,
HCIOJIb30BaTh (hOPMYIIBI IS
BBIYHMCIICHHS TUTOIIAAN OOKOBOM
MOBEPXHOCTHU IMIUHpA. M3ydats,
pacro3HaBaTh pa3BepTKy MIIUHIPA.
N300paxaTh HUIUHAP U €T0 CEUCHHUS
TJIOCKOCTBIO, TIPOXOJISIIEH Yepe3 ero
0Cb, MapaJUIeTbHON UITN
MEePIEeHANKYIApHON ocu. Haxonute
TUIOIIA/IA ATUX CEUYECHUH.
MoaenupoBath peabHbIE CUTYallUU
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJIEITH C
MCIOJIb30BaHHUEM T€OMETPUUECKUX




MMOHSATHHN

OO0OBACHATH, KaKO€E TEJIO HAa3LIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €TI0
ayieMeHThI. M3ydaTh, OOBSICHATE, Kak
MOJIYYUTh KOHYC IyTEM BpaIeHUs
MPSIMOYTOJIBHOTO TPEYTOIbHUKA.
N300paxaTh KOHYC M €T0 CEUSHUS
MJIOCKOCTBIO, MPOXOSIICH Yepe3 OCh,
Y TUIOCKOCTBIO, MIEPIICHIUKYIIIPHOM K
ocu. M3y4dars, pacrio3HaBaTh
pa3BEPTKY KOHYca. BEIBOIUTS,
UCTIOJIE30BaTh (DOPMYJIIBI JIJIs
BBIUMCJICHHS TIOMAaaH OOKOBOM
MOBEPXHOCTU KoHyca. HaxonuTe
TJIOMIAIN CEYCHUH, POXOIAIITUX
yepe3 BepIIMHY KOHYCa WU
MEePIEHINKYIISPHBIX €T0 OCH.
OO0BACHATH, KaKO€e TEJIO Ha3bIBaeTCs
yce4EHHBIM KOHYCcOM. M3y4aTs,
OOBSICHATH, KaK €ro MOJYyUYUTh ITyTEM
BpaIeHUS MPSMOYTOIBHOM TPATTCIIHH.
BriBouTh, IpUMEHATH POpMyITy AJIs
BBIUKCJIECHHS TJIOMAaaH OOKOBOM
MOBEPXHOCTH YCEUEHHOTO KOHYCa
AKTyanmu3upoBaTh (GaKkThl 1 METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH. Pemarth
CTEpPEOMETPUUYECKHE 3aa4H,
CBSI3aHHBIE C T€JIaMU BpaIlleHUs,
IIOCTPOEHUEM CEYEHUH TEJl BPAILEHUS
C KOMOWHAIIUSIMH TEJT BpaIlleHUs 1
MHOTOIPAaHHUKOB Ha HAXOX/EHUE




Tr€OMETPUUYECKUX BETUUHH.
Hcrnonb30BaTh NMpu pemieHun
CTEPEOMETPUUECKHX 3a/1a4
MJIaHUMETPUIECKHE (PaKThl 1 METOIbI
3a/1a4d Ha BLEIYMCIIEHHE U
JI0OKa3aTeNIbCTBO. MOACIUPOBAThH
peabHbIE CUTYAIlMU Ha SI3BIKE
Tr€OMETPHUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETTU C
HCITOJTb30BAHUEM T'€OMETPHUYECKUX
ITOHSATHI

HpaKTI/I‘IeCKI/Ie 3aHATHA

Tema 30.
O0BEMBI TET

Conep:xanue JeKIuu

[MonsiTue 06 00BEMe. OcHOBHBIE CBOKCTBA 00BEMOB Tesl. OOBEM MIIIUHIPA,
koHyca. O0BEM 1mapa u rionaab chepsl

[TogoOHebIe Tena B nmpocTpancTBe. COOTHOMICHHS MEXKTY TLTOIIAISIMU
MOBEpXHOCTEH, 00BEMaMH MOAOOHBIX TET

AKTyanu3upoBaTh (paKkThl 1 METO/IbI
IUIAaHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH aHAIOTUHU. BEIBOUTH,
HCITONIB30BaTh (HOPMYIIBI OOBEMOB:
MPU3MBI, HWINHAPA, TUPAMUJIBI,
KOHYyCa; yCeU€HHON MUpaMUIbl U
yce4€HHOro KoHyca. Pemars
CTepeOMeTpUYECKHE 3ajiauH,
CBSI3aHHBIE C BEIYMCIIEHUEM 00bEMOB.
dopMynHupoBaTh ONpeaesIeHIe
I1apOBOT'0 CETMEHTA, I1apOBOI0 CJI0S,
IIapOBOTO CEKTOPA.

[TpumensTs HopMyITBI 715t
HaXO0XJEeHHUs 00BEMOB ILIAPOBOTO
CErMEHTa, I1apOBOI'0 CEKTOpa
Pemats cTepeomeTpuyeckue 3aaauu,
CBsI3aHHBIE C 00BEMOM I1apa U
iomazabio chepsl. Monenuposarb
peajibHbIE CUTYallMU Ha SI3bIKE




r€OMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENN C
HCII0JIb30BAaHUEM T€OMETPUUECKUX
MOHATUI. AKTyalIM3UpOBaTh (aKThI U
METO/Ibl TUTAHUMETPUH, PEJICBAHTHBIC
TeMe, MPOBOIUTH aHaJIOTUU. Pemmate
CTEpPEOMETPUUYECKHE 3aa4H,
CBSI3aHHBIE C COOTHOIIIEHHUEM
00BEMOB U MOBEPXHOCTEN MOJOOHBIX
TeN B MpocTpaHcTBe. MoIeIupoBaTh
peaNbHbIE CUTYAIlMU Ha SI3BIKE
reOMEeTPUHU, UCCIIEIOBATD
MOCTPOEHHBIE MOJIETTU C
MCIIOJIb30BaHNEM T€OMETPUUECKUX
MOHATHI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Tema 31.
BekTops! u
KOOP/IMHATHI B
MIPOCTPAHCTBE

Conep:xanue JeKIuu

BekTop Ha miiockocTu U B mpoctpancTBe. ClloKeHUE U BEIUUTAHHE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ncio. Pa3znoxkeHue BeKTopa Mo TpéM
HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C TPUMEHEHHEM MPaBUII ICUCTBUN C BEKTOPaAMHU.
[IpsimoyronbHas cucteMa KOOpAUHAT B mpocTpancTe. KoopauHaTe
BekTopa. [Ipocreiiime 3anaun B KoopiMHATaX. YTOJI MEXAy BEKTOPaMHU.
CxkansipHoe mpou3BeeHUE BEKTOPOB. BhIUKCIIEHHE YTIIOB MEX/TY MPSIMBIMU
1 iockocTsiMu. KoopimHaTHO-BEKTOPHBIN METOJI PU PELICHUH
T€OMETPUUYECKHX 3a/1a4

AKTyanu3upoBaTh (GaKThl U METOIbI
IUTAHUMETPHUH, PEJIEBaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOP B
npocrpancTse. PopMyIupoBaTh
MPaBUJIO Mapajuieenurena npu
CII0KEHUH BeKTOpoB. CKI1a/IbIBaTh,
BBIUMTATh BEKTOPHI, YMHOXKATh
BEKTOp Ha uncio. M3ydyars ocHOBHBIE
CBOICTBa ATUX onepanuid. /[aBaTh
OIpeeeHue IPSIMOYTOJIBHON
CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE.
BrIpa3uTh KOOpAMHATHI BEKTOpA
yepe3 KOOPIMHATHI €ro KOHIIOB.
BriBoaHTH, NCTIONBH30BATH (hOpMYITY




JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
Toukamu. BeIipakaTs ckaispHoe
MIPOU3BEJIEHNE BEKTOPOB Yepe3 UX
KOOPJMHATHI, BEIYUCISATH YTOJI MEKIY
JIBYMsI BEKTOPaMH, IBYMSI MIPSIMBIMHU.
HaxoauTek yrosn Mexmay npsamou u
MJIOCKOCTBIO, YTOJI MKy IBYMSI
MJIOCKOCTSIMU aHATUTHYECKUMHU
MeToaaMu. BeIBOAUTH, UCTIOIB30BATh
dbopMyIly pacCTOSHUS OT TOUKH J10
TJIOCKOCTH

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Tema 32. Conep:xanue JieKUMU Pemiats mpocTteiinue 3agaun Ha

[ToBTOpEHwUe, OcHoBHbIE GUTYPBI, PaKThI, TCOPEMBI Kypca ITIAHUMETPUH. 3a1a9u HaxXOJIEHWE JUIUH U YTJIOB B

00001IeHNe U TUIAHUMETPUHU U METOIbI UX petieHusi. OCHOBHBIE (UTYpHI, (HaKTHI, reOMEeTPUUYECKUX PUTYpaX,

CHUCTEMATH3ALMA | TEOPEMBI Kypca CTEPEOMETPHUU. 3a/1a4ll CTEPEOMETPUHU U METO/IbI UX npuMeHsTh Teopemy [udaropa,

3HAHHUU pereHus TEOPEMBbI CHHYCOB U KOCUHYCOB.
Haxoauts miomans
MHOT'OyTOJIbHUKA, KpyTa.
Pacno3naBarte noz00HbIe GUTYPHI,
HaxOJIUTh OTHOILIECHHUS IJIUH U
momanei. Mcenonp3oBate npu
PELIEHUH CTEPEOMETPUUYECKHX 3a7a4
(hakThl 1 METO/IbI TIITAHUMETPUH

[IpakTrueckue 3aHATHSA
Tema 33. Conep:xanue JieKUMU OcBauBaTh MOHATHE




MaremMaTH4eCKO
€ OXKHMJaHue
CITy4alHOMN
BEITUYHUHBI

[IpuMepsl MpUMEHEHHS] MATEMAaTHYECKOTO OKUJIaHUs (CTpaxoBaHUE,
notepesi). MareMaTuyeckoe OKuJaHNe CyMMBbI CITy4aiHBIX BETUYHH.
MatemaTnueckoe 0XKHUIaHUe TEOMETPUUECKOTO i ONHOMHAIILHOTO
pacrpeaesieHuit

HpaKTI/I‘IeCKI/Ie 3aHATHUA

MaTEeMaTHYECKOTO OKUIaHUS.
[TpuBOAUTE M OOCYKIATh MPUMEPHI
MPUMEHEHUS] MATEMATHYECKOTO
OKHJaHUs. BEIUUCIIATE
MaTeMaTH4YeCKOe OXKHIaHueE.
Hcmons30BaTh NOHATHE
MaTEeMaTHUYEeCKOT0 OKHIAHHSA U €TI0
CBOICTBA MPHU PEUICHUM 3a]1a4.
Haxoauts 1o uzBecTHBIM (hopMyiaMm
MaTeMaTU4YeCKOE OKHUIaHUE CYMMBbI
CIIy4alHbIX BeMU4YUH. HaxoauTe o
WU3BECTHBIM (opMyIam
MaTeMaTHUYeCKHE OKUTaHUs
CIIyYalHBIX BEJIMYMH, UMEIOIITUX
reOMETPUYECKOE U ONHOMHATTEHOE
pacrnpeeeHust

Tema 34.
Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHUE
CIIy4alHOMI
BEJTMYUHBI

Conep:xanue JeKIuu

Jucnepcus u cTaHAapTHOE OTKJIIOHEHHE. [lucnepcuu reoMeTpruieckoro u
OMHOMHAIBHOTO pacnpenenaeHus. [IpakTudyeckas paboTa ¢ UCIIOJIb30BaHUEM
AIEKTPOHHBIX TaOJIHUIL

[IpakTrueckue 3aHgaTHs

OcBauBaTh NOHATHS: TUCHIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CITyyailHOM
BeIM4MHbL. HaxoauTh qucnepcuto mo
pacrpenenenuto. Haxoaurs no
M3BECTHBIM (pOpMYJIaM JHUCIIEPCHIO
reOMETPUUYECKOro U OMHOMUAIBHOTO
pacnpezeneHus, B TOM YHCIIE B XOJ1€
NPAaKTUYECKOH pabOThI C
MCII0JIb30BaHUEM 3JIEKTPOHHBIX
TaOJIALL

Tema 35.
3aK0H 00IbIINX
qucen

Conep:xanue JeKIuu

3akoH OoybIIKX Yncell. BRIOOPOYHBII METO/T HCCIeIOBaHUH.
[TpakTHueckas padoTa ¢ HCIOIb30BAHHEM JIEKTPOHHBIX TaOIUI]

[IpakTrueckue 3aHATHs

3HAKOMUTHCS ¢ BEIOOPOUYHBIM
METO0M HCCIIEJOBAHUS
COBOKYITHOCTH JIaHHbIX. 3y4ats B
XOJIe MPAKTHUYECKON pabOThI C
MCII0JIb30BaHUEM 3JIEKTPOHHBIX
Ta0JINL IPUMEHEHUE BHIOOPOUYHOTO




METOAa UCCIICAOBAHUA

Tema 36.
HenpeprniBHbie
CIIy4yalHbIe
BEJTMYUHBI
(pacnipenenenus

)

ConeprkaHue JEKIUN

[IpuMepsl HENTPEPBIBHBIX CIIyYalHbIX BeIMYMH. DyHKIMSA INIOTHOCTH
pacnpezeneHus. PaBHoMepHOE pacrpeielIeHne U €ro CBONCTBA

HpaKTI/I‘IeCKI/Ie 3aHATHA

OcBauBaTh NOHSTHS: HETIPEPbIBHAS
clyJaiiHasi BeJIMYMHA, HEMPEPBIBHOE
pacmpezenenue, GQyHKIUS TIOTHOCTH
BEPOSATHOCTH. [[pUBOAUTE MIPHUMEPHI
HCIIPCPBIBHBIX CJIy‘-IafIHbIX BCIIMYHNH.
HaxoauTth BEpOSTHOCTH COOBITHH 110
JAaHHOM (PYHKIIMH TUIOTHOCTH, B TOM
YKCJIe PABHOMEPHOTO PacIpeaeIeHuUs

Tema 37.
Hopmanenoe
pacripenenesue

Coneprxanue JeKInun

3anauu, IpUBOASIINE K HOPMaJIbHOMY pacnpeaeneHnto. OyHKius
IJIOTHOCTH M CBOICTBA HOpMaJIbHOTO pacipeneieHus. [Ipaktuueckast
paboTa ¢ UCMOIb30BAHUEM DIIEKTPOHHBIX TAOJIHUIL

[IpakTrueckue 3aHaThs

OcBauBaTh NOHSTHS: HOPMAIBLHOE
pacrpenenenue. BeiaensaTe mno
OINMCAHUIO CITy4alHbIE BEJIMYNHBI,
pacrpeIenEHHble 10 HOPMaJIbHOMY
3aKkony. IIpuBoauTs NprMepsI 3a1a4,
IIPUBOAAIINX K HOPMAJIbHOMY
pacnpenenenuto. Haxonurs
YHCJIOBBIE XapAKTEPUCTUKH
HOPMAJIbHOTO PaclpeAcIeHus 110
U3BECTHBIM Qopmyiam. Pemath
3aJla4d, CBA3aHHbIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO
pacnpezneneHuii, B TOM YHCIE C
HCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TaOJIALL

Tema 38.
[ToBTOpEHwUE,

ConeprkaHue JEKIUN

HpeﬂCTaBﬂeHI/Ie JaHHBIX C TIOMOIIBIO Ta6JII/III " auarpamm, ornucarciibHas

[ToBTOPSTH N3yUEHHOE U
BBICTPAanBaTh CUCTEMY 3HAHMI




00001IeHNE U
CUCTEMATU3ALIUA
3HAHUU

CTaTHCTHUKA, OTIBITHI C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHUSIMU,
BBIUHCIICHHE BEPOSITHOCTEN COOBITUH C MpUMEHEeHHEeM (popmy u
rpagu4YecKux METOJIOB (KOOpIMHATHAS MpsAMasi, IEPEBO, TuarpaMmma
Diinepa), caydyaiiHble BETUYUHBI H PACIPEIeIICHUs, MAaTeMaTHUYECKOe
0KUJAHUE CIyYallHOW BEJIMYUH

[IpakTuueckue 3aHATHSI 1
[IpoMexxyTouHas aTTecTanus 12
Bcero 296




4 YCJIOBUSA PEAJIMBAIIMU YYEBHOI'O NPEIMETA OYIL04
MATEMATHKA

4.1 TpeOoBaHus K MaTePHAJIbHO-TEXHUYECKOMY 00eCIe4eHNI0

Peanuzanus yue6noro npenmera OYIL.04 MartemaTtuka TpeOyeT Haauuus
y4eOHOro kabuHeTa MaTeMaTUKH.

VYuebnas ayautopus JJisi TPOBEICHUS 3aHATUM JICKIIMOHHOTO THIIA,
MPAKTUYECKOrO THUIIA, TPYNIOBBIX U UHIUBUAYAJIbHBIX KOHCYJIbTAIlUNA, TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTalluu

[Tomernienus: st caMOCTOATENBHON PadOThI 00YUYaIOIIUXCS JODKHBI OBITH
OCHAIIEHbl KOMIIBIOTEPHOM TEXHHUKOM C BO3MOXHOCTHIO TOAKJIIOUEHUS K
MH(OPMAIMOHHO-TEJICKOMMYHUKAIIMOHHON ceTh u oOecleueHueM JOCTyrna B
AJIEKTPOHHYI0  UH(OPMAIIMOHHO-00pa30BaTENBbHYI0  Cpelly  00pa3oBaTebHOU
OpraHu3alHH

O6opynoBaHue yueOHOTo KaOMHeTa:

Kommnekt yueOHoi#l mebenu:

— pabouee MecTo penoaaBatens (CToJ, CTy);

— pabouue mecta 00y4aromuxcst (CTOIbI, CTYJIbs)

TexHuueckue cpeyicTBa 00yUeHUs:

— TIPOEKTOP;

— DKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHcynbpTaHT BrogKeTHbIE OpraHU3aluu:

Bepcus [Ipod CrnenmanibHblii BBITYCK

3. AdobeAcrobatReader

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

5. 7zip

6. Google Chrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBIX NMPABOBBLIX [T0KYMEHTOB, OCHOBHOW W
JAOTOJIHUTEJbHON Y4eOHOH JMTeparypbl, HeO00XO0AMMONl /JIf OCBOCHHUA
yueOHoro npeamera OYIIL.04 MaremaTuka
HopmatuBHBI€ TPABOBBIE JOKYMEHTHI:
®I'OC CIIO mno cneunansHoctn 09.02.07 WHbopmManmoHHBIE CHCTEMBI U
porpaMMHUpPOBaHUE
denepanbHbIi 3akoH 0T 29.12. 2012 No 273-03 «O06 obpazoBanuu B Poccuiickoi
Oenepanuny». llpuxaz Munobpuayku Poccun ot 17.05.2012 No 413 «O6
yTBepXKJIeHUH (GeepaibHOr0 TOCYIapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHIapTa
cpenHero (IOJIHOT0) 001Iero 00pa3oBaHUs .

[Ipukaz MunoOpunayku Poccum ot 29.12.2014 No 1645 «O BHeceHuu
u3meHennii B Ilpukaz3 MunucrepcTBa oOpa3zoBaHus W Hayku Poccuiickoit



@®enepaniun - ot 17.05.2012 Neo 413 «O6 yTBepkaeHun ¢eaeparTbHOTO
roCyJapCTBEHHOI0 00pa30BaTEIbHOIO CTAHAApPTa CPEIHEro (IOJHOro) OOIIEro
00pa3oBaHUs.

[Tucemo [lemapTrameHTa rocyAapCTBEHHOW MOJUTHKU B cpepe MOATOTOBKHU
pabounx kaapoB u IO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHlaluy 1O OpraHu3alliy MOJIyYE€HHUs CPEIHEro o0Iero oopa3oBaHuUs B
npeaenax OCBOEHUsI 00pa30BaTeNIbHBIX MPOrpaMM CPEIHEro NpoQeccCHOHaIbHOIO
oOpa3zoBanusi Ha 0a3e OCHOBHOTO 0OIIEro OOpa3oBaHUsI C y4yeToM TpeOOBaHUMN
(denepanbHBIX TOCYJApCTBEHHBIX 0OOpa30BaTENbHBIX CTAHAAPTOB U IMOIydaeMOM
npodeccrn WM CIeuaTbHOCTH CPEAHETO MPO(PEeCcCCHOHABHOTO 00Pa30BAHMSD)

a) OCHOBHasl JIUTEpaATypa:

1. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOTO aHain3a, TeOMETPHS.
Anrebpa ¥ Hayana martemaruueckoro anamuza. 10-11 kmaccel: 0a3o0BBIM U
yrayonénuneiii ypouu : yuebnuk / . A. Amumosn, FO. M. Konsarun, M. B.
TkauéBa [u np.]. — 11-e uza. — Mocksa : IIpocsemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — Texkct : 31€KTpOHHBIA // DNEKTPOHHBIN pecypc
udpoBoit obpazoBarenbHor cpenbl CIIO PROFo6pazoBanme : [caiiT]. —
URL: https://profspo.ru/books/132452

2. MaremaTtuka: anreOpa M Havalla MaTeMaTHYECKOTO aHajn3a, TIeOMETpHUs.
['eometpusi: 10-11 xmaccel: 6a30BbIi U yrinyOnéHHbd ypoBHU : yueOHuk / JI. C.
Artanacss, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 11-e uzn. — Mocksa :
[Ipocemenne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoi obpazoBatenbHon cpeast CITO
PROFo0OpazoBanue : [caiit]. — URL: https://profspo.ru/books/132455

JloOTHUTETHPHBIC ICTOYHHKH:

1. Manunrep, Buktop AnekceeBud. I'eomeTpus: MJIaHUMETPUYECKUE 3aJayd Ha
noctpoenue : YuebHoe mocoowue s CIIO / Jamunarep B. A. - 2-e u3a. - Mocksa :
N3nmarenscTBO FOpaiit, 2019. - 155. - (Ilpodeccuonansuoe odpasoBanue). - ISBN
978-5-534-04836-0 : 429.00.

URL: https://www.biblio-online.ru/bcode/438906

4.3 IlepeuyeHb MPOrpaMMHOI0 odecnedyeHnsi, MpodeccCHOHAIBLHBIX 0a3
JTAHHBbIX, UH(OPMAIMOHHBIX CIIPABOYHbIX cUCTEM pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « UHTEepHEeT», HE0OX0AMMBbIX
1Jis ocBoeHus yueOHoro npeamera OYIIL.04 Maremaruka
http://catalog?.vgasu.vrn.ru/MarcWeb2- 31eKTpOHHBIN KaTajaor OMOINOTEKN
BI'TY
http://www.iprbookshop.ru/.-anexkrponno—Oudnuoreynas cucrema [PRbooks

https://ege.sdamgia.ru/ - oOpa3oBaTeNbHbI MOpPTald sl MOATOTOBKU K
IK3aMeHaM
https://adv.informika.ru/— Enunas komnekiuu [udpoBeix o0pa3oBaTeabHBIX

pecypcoB



https://rus-math.slovaronline.com/ - MaTemMaTH4ecKasi SHIIMKIOTEIUS
http://www.ug.ru/— «Yuurenbckas razera
http://www.school.edu.ru/ — Poccuiickuii 00pa3oBaTenbHbINA NOPTAT
http://pedsovet.org/— Becepoccuiickuii aBryCTOBCKUI NIEACOBET
http://1september.ru/razera — «IlepBoe ceHTAOPs»

44. OcobenHocTu peanuzanuu y4deOHoro mpeamera OYVIIL04
MaremaTuka st OOy4YyalOIIUXCsl W3 4YHCJIAa HHBAIMAOB M JIMI[ C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu Jauy ¢ O0SPAHUYECHHLIMU  BO3MONCHOCMAMU 300PO6bS,
npeoycmampueaemcs UHOUSUOYAIbHbIL epapux 0OyUeHus.

Hneanuovl u auya ¢ 02panuyeHHbIMU 803MOACHOCMAMU 300P08bsL 00eCneyeHbl
NeYamHbIMU U  JIeKMPOHHLIMU  00PA308AMENbHLIMU  pecypcamu 6 popmax,
a0anmupoBaHHbIX K 02PAHUYEHUSIM UX 300P0BbAL.

s ocywecmenenuss npoyedyp meKywe2o KOHMPOJs YCneeaemocmu u
NPOMEINICYMOYHOU ammecmayuul 00yuYaowuxcs, co30amcs GoHobl OUEHOUHbIX
cpedcms,  aoanmuposanHvle OISl UHBAAUOO08 U JUY C OSPAHUYEHHbIMU
BO3MOINCHOCHAMU  300P06bSL U NO36OJAIOWUE  OYECHUMb OOCMUdICeHUe UMU
3ANIAHUPOBAHHBIX 68 OCHOBHOU 00PA3Z08AMENbHOU NpPOSPAMME  Pe3yIbmamos
00yueHUss U YpoB8eHb CEHOPMUPOBAHHOCIU BCEX KOMNEMEHYUl, 3As6/IeHHbIX 8
0Opazosamenvhoil npocpamme.



5. KOHTPOJIb U OILIEHKA JOCTWXEHWH PE3YJbLTATOB
OCBOEHUSA YYEBHOI'O TIPEAMETA OYIIL.04 MATEMATHKA

JlocTuxkeHrne NUYHOCTHBIX pPE3yJIbTATOB OLICHUBAETCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormeTku). CHopMUPOBAaHHOCTH MPEIMETHBIX, METANPEIMETHBIX, TUYHOCTHBIX
YyMEHUW W 3HAaHMA OIleHMBaeTcs B Oaulax TMpernojiaBaTesieM B IpoIlecce
BBITIOJIHEHUSI OCHOBHBIX  BHUJOB  Y4eOHOW  JIEATENbHOCTH  OOydYarouuxcs,
TECTUPOBAHUS, BBITIOJIHEHHUS] OOYYAIOIIMMUCS CaMOCTOSITEIbHOW paboThl, IO
pe3yJibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTAINH.

PesynbraTsl 00yueHwUs Ouenia pesy1bTaTos
(dbopMBI 1 METOTBI)
JIMYHOCTHABIE PE3YJIBTATBI -BBIMIOJIHEHUE  TPAKTUYECKHUX

1)  rpakaaHCKOTO  BOCIHHTAHMS:  C()OPMHUPOBAHHOCTH | 33JAHUN HA 3aHATHSIX;
-YCTHBIH OIPOC;
-CaMOCTOSITEIIbHBIE PAOOTHI;
- KOHTPOJIbHBIC PadOTHI;
-3K3aMeH

IpaXTaHCKOW TMO3UIMU OO0ydYaromierocss Kak akTUBHOTO W
OTBETCTBEHHOTO YJieHa POCCUHCKOTO oOmiecTBa,
MIpe/ICTaBJICHHE 0 MaTeMaTHYeCKHX OCHOBax
(GYHKIIMOHMPOBAHUS — Pa3NUYHBIX  CTPYKTYp, SBIICHUH,
MpOLEyp TPaXTAHCKOTO oO0IIecTBa (BBIOOPHI, OMPOCHI U
JIpYyroe), yMEHUE B3aMMOJIEUCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHM C UX (QYHKIUSIMUH U
Ha3HAYCHUEM;

2) TaTPUOTUYECKOrO0 BOCHUTAHUS: CPOPMUPOBAHHOCTH
POCCHUHCKON Tpa)IaHCKOH WACHTUYHOCTH, YBaXCHHUS K
MPOLUIOMY M HACTOANIEMY POCCUUCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIICHHWE K JIOCTI)KEHUSM POCCUUCKHX
MaTEMaTHUKOB W POCCUMCKOW MaTeMaTH4YeCKOW IIKOJIBI,
WCIIONB30BAaHUE OTUX JOCTIDKEHMM B JAPYrMX HayKax,
TEXHOJIOTHSX, c(pepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'O  BOCIHUTAHMS:  OCO3HAHUE
JTyXOBHBIX LIEHHOCTEMN pOCCHIICKOTO HapoJa,
c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO
MOBE/ICHUS, CBA3AaHHOTO C TMPAKTHUYECKUM MPUMEHEHUEM
JOCTMKEHUI HAYKH U JIEATEIbHOCTHIO YUEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYUBOTO Oy IyIIEro;

4) 3CTETUYECKOTO BOCIUTAHUSA: ICTETUYECKOE OTHOIICHUE K
MHUDY, BKJIFOYAst ACTETUKY MaTeMaTHUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, pelieHui,
paccyXJIeHHi, BOCHPUMMYHMBOCTh K MaTEMaTHYECKUM
aCTeKTaM pa3InYHbIX BHIOB UCKYCCTBA,

5) dusnyeckoro BocmuUTaHUs: cHOPMUPOBAHHOCTH YMEHHUS
MPUMEHITh  MaTeMaTHYecKHe 3HaHus B  HMHTEpecax
3I0pOBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pOBbIO (370pOBOE MHTAHUE,
cOamaHCUPOBAHHBIN PEXKHUM 3aHSATHI M OTABIXA, PETyJIsipHAs
(dbu3nuecKas akTHBHOCTS), (DU3HUECKOE COBEPIIICHCTBOBAHUE




npu 3aHATUAX CIIOPTUBHO-037J0POBUTEIILHOM
JEATENbHOCTBIO;

6) TpyZ1OBOTO BOCIIMTAHUS: TOTOBHOCTb K TPYJly, OCO3HaHUE
LEHHOCTH TPYJOJI00Ms, MHTEpeC K pa3iMyHbIM cdepam
npopecCUOHABHON  JIeATENbHOCTH,  CBSI3aHHBIM €
MaTeMaTUKOM M yMEHHME COBeplIaThb OCO3HAHHBIH BHIOOD
Oyaymeil mnpodeccu | peanu30BbIBaTb COOCTBEHHBIE
KU3HEHHBIE IUIaHbI, TOTOBHOCTh M  CIIOCOOHOCTh K
MaTeMaTu4eckoMy OOpa30BaHMIO U CaMOOOPAa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTb K aKTUBHOMY
YYacTHUIO B PEILIEHUH MPAKTUYECKUX 3a7a4 MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH;

7)  DKOJOTMYECKOTO0  BOCIUTaHUSA: CPOPMHUPOBAHHOCThH
9KOJIOTUYECKOM KYJIBTYPBHI, MIOHUMaHHe BIIMSIHUSA
COLMAJIbHO-9KOHOMHUYECKUX TPOLIECCOB HAa COCTOSIHUE
IPUPOJHON U COLMAIILHON Cpefibl, OCO3HAHUE TI00aIbHOTO
XapakTepa JKOJOIMYECKMX MpoOjeM, OpHUEeHTalus Ha
MIPUMEHEHUE MATEMaTU4YECKUX 3HAHUM JJI pelieHus 3aaad
B 00JIaCTH OKPYXKAIOLIEH cpelibl, INIAHUPOBAaHUE MOCTYIIKOB
U OLIEHKHM UX BO3MOXXHBIX HMOCIEACTBUM Ul OKpY)Karollen

cpenpbl;
8) I1EHHOCTH HAy4YHOrO TO3HAHUA: CHOPMUPOBAHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY

YPOBHIO Da3BUTHS HAyKH M OOIIECTBEHHOM MpPaKTUKU,
NMOHMMaHHE  MaTeMaTHYeCKOM  Hayku  Kak  chepbl
YEJIIOBEUECKOW JEATENbHOCTH, JTaloB €€ pAasBUTHUS U
3HQUMMOCTH JUI pa3BUTUS LMBWIM3ALKH, OBJIAJCHUE
SI3bIKOM MaTeMaTUKM M MaTEMaTUYECKOM KyJIbTYpPOM Kak
CPEICTBOM IIO3HaHUS MHpPA, TOTOBHOCTh OCYIIECTBIISTh
MIPOEKTHYIO u HCCJIEOBATENBCKYI0  JIESITEIBHOCTD
VHJIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

OsBaagcHue YHHUBEPCATbHBIMU MMO3HaBaTEILHBIMU
JIEHCTBUSIMMU:

ba3oBble Jornueckue AeicTBUSA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTEMaTHYECKUX OOBEKTOB, TIOHATUH, OTHOIICHUH MEXIY
MOHATHSMH,  (DOPMYIHPOBATH  ONPEICICHUS  TOHSTHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIM MNpU3HAK KIAacCU(UKAINU,
OCHOBaHUsS [UIsi OOOOIICHWS W CpaBHEHUS, KPUTCPUU
MMPOBOJIMMOTO aHAJIW3a; BOCIPUHUMATD, (hOpMYyJIMpOBaTH U
peoOpa3oBHIBATH CYXICHUS: YTBEPIUTEIIbHBIC n
OTpHUIIATEIIbHBIE, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;
BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H

-BBIIOJIHEHWE  MPAKTUYECKUX
3aJJaHUH Ha 3aHATUSAX;

-YCTHBIH OIIPOC;
-CaMOCTOSITEIbHbIE PadOThI;

- KOHTPOJIbHBIE padoThI;
-3K3aMeH




U TpoTHBOpeuns B (QaxTaxX, JaHHBIX, HAONIOJECHUAX U
YTBEPKACHUSX, TMpeasiaraTb KpPUTEPUU JJIs  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JieNaTh BBIBOJBI C HCIHOJIB30BAHUEM 3aKOHOB JIOTHKH,
JIeTyKTUBHBIX u WHIYKTUBHBIX YMO3aKIIOYeHUH,
YMO3aKIIOYEHUI M0 aHaJIOTHH;

MIPOBOAUTD CaMOCTOSITENTEHO JI0Ka3aTeNIbCTBA
MaTEeMaTHUYECKUX YTBEPKACHUN (IIPSIMbIE U OT IPOTHUBHOTIO),
BBICTpPAauWBaTh AapryMEHTAllMI0, NPUBOAUTH MPUMEPH U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYKICHHUS U
BBIBOJIBI; BBIOWPATh CIOCOO pelieHHus ydeOHOW 3ajadu
(cpaBHMBAaTH HECKOJIbKO BapHaHTOB peEIICHUs, BHIOUPATH
HamOojee TMOAXOAAIUMH ¢  y4€TOM  CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebcKkue 1eHCTBUS:

HCII0JIb30BATh BOIIPOCHI Kak HCCIIEI0BATENIbCKUM
MHCTPYMEHT  IO3HaHWs,  (OpMYyJIHpOBaTh  BOIPOCHI,
¢bukcupylomme NpoTUBOpedre, MpodIeMy, yCTaHABIUBATH

HCKOMOC n JaHHOC, (i)OpMI/IpOBaTL TUIIOTEC3Y,
APryMCHTHPOBATH CBOIO IMMO3HUIIUIO, MHCHHC,

IIPOBOJUTDH CaMOCTOATCIIBHO CHJ'IaHI/IpOBaHHHﬁ
OKCIICPUMCHT, HCCICOOBAHUC 110 YCTAHOBJICHUIO

0COOEHHOCTEH  MAaTEMaTHYECKOro  O00beKTa, SBIICHUS,
MpoIIecca, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEKTaMU,
SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS H
BBIBOJIBI IO pe3yibTaTaM TPOBEIEHHOTO HAOIIOICHUSA,
HCCTIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH IOJYYCHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;
MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE MPOIECca, a TakkKe
BBIJIBUTATh TPEIINOJIOKEHUSI O €ro pa3BUTUM B HOBBIX
YCIIOBUSIX.
Pa6ora ¢ undopmanmeii:
BBISIBIIATH JIe(PUITUTHI HH(DOpMAIUHU, JaHHBIX, HEOOXOIUMBIX
JUTSL OTBETA HA BOIIPOC U ISl PEILICHUS 3a1a4H;
BBIOMpATH HHPOPMAITUIO U3 UCTOYHUKOB PA3JIMIHBIX THIIOB,
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETHPOBATH
MH(pOPMAITUIO PAa3IMYHBIX BUIOB U (POPM IIPEICTABIICHHUS;
CTPYKTYypUpOBaTh HH(OpPMaNMIO, TPEACTaBIATh €& B
pasnmuuHbIX (hopMax, HILTFOCTPUPOBATH TpadUUECKH,
OIICHUBATh HAJEKHOCTh MH(POPMALIMH [0 CAMOCTOATEIHLHO
chOpMyJIUPOBAaHHBIM  KPUTEpPUsIM,  CHOPMYJIUPOBAHHBIM
CaMOCTOSTEIBHO.

OBJ'IaIIeHI/IC YHUBCPCAJIbHBIMU KOMMYHHWKAaTUBHBIMU




y4eOHBIMHU JICHCTBUSIMU:

BOCIIPUHMMATh ¥ (OPMYJIMpPOBaTH  CYXJAEHUS B
COOTBETCTBUHM C YCIOBUSIMH M LEISIMH OOIICHHS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY pELICHUS
3a/1a4i, KOMMEHTHPOBATh ITOJIyYEHHBIN pe3yJIbTar;

B XoJie OOCYXJeHHUs 3aJaBaThb BOINPOCHl IO CYLIECTBY
oOcyx/aeMoil TeMmbl, MpoOJIeMbl, pelIaeMoi 3ajauu,
BBICKA3bIBaTh HJIE€W, HAIICJICHHbIE Ha IIOMCK pELIEHUs,
COIIOCTABJIATh CBOM CYXKACHHS C CYKICHUSAMHU JIPYTHX
Y4acTHUKOB AMAaora, 0OHapy>KMBaTh pa3iudue U CXOJCTBO
NO3UIMKA, B  KOppeKkTHOW  dopme  PopMynHpoBaTh
pa3HOIIacHsi, CBOU BO3PAKEHUS;

IIPEACTABIIATh pe3yibTaThl  pELIEHUs 3a/1a4y,
JKCIIEPUMEHTA, HCCIECJOBAHMs, IPOEKTAa, CaMOCTOSTEIBHO
BbIOMpaTh (opMaT BBICTYIUIEHHS C y4€TOM 3ajau
MPE3eHTAH U 0COOEHHOCTEN ay TUTOPHH.

OBnazneHne YHHUBEPCAJIBbHBIMHU PETYJISITUBHBIMU YUEOHBIMU
JNEUCTBUAMMU:

Camoopranusamnus:

COCTABJIATh IUIaH, AJTOPUTM pELIeHMs 3a/ladyd, BbIOMpPATh
crnoco0 pemieHuss ¢ Y4€TOM MMEIOLIMXCS PecypcoB U
COOCTBEHHBIX  BO3MOYKHOCTEH,  apryMeHTUpOBaTb U
KOPPEKTUpPOBaTh BapUaHThl pEUICHUH C YYETOM HOBOU
WH(POPMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBINH MHTE/JIEKT:

BJaJIeTh HABbIKAMU II03HABATEIbHOW pe(iieKcHn Kak
OCO3HAaHHS COBEpLIAEMBIX JCHCTBUM W MBICIUTEIBHBIX
IpOIECCOB, MX  pe3yJbTaToOB, BIAAETh  CIOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTpOJII TIpoliecca U pe3yJibTaTra
pelIeHns MaTeMaTHUeCcKOH 3aaun;

MPEBUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HMKHYTH MpHU
pelIeHNH 3aJ]aul, BHOCUTh KOPPEKTHUBBI B JAESITEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HaNHJEHHBIX
OLINOOK, BBISIBJICHHBIX TPYZHOCTEN; OLICHHUBATH
COOTBETCTBUE pe3yJbTaTa IEIU M YCIOBHIM, OOBICHATH
IIPUYMHBl JOCTHKEHUS MM HEIOCTHKEHUS Ppe3yJbTaToOB
NeSITeNbHOCTH, HAXOAWTh  OMIMOKY, JaBaTh  OLIEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1esITeIbHOCTD:

[IOHMMAaTh M HCIIOJNB30BATh IMPEUMYIIECTBA KOMaHIHON M
WHAMBUIYaTbHON pabOTHl MpH pelmeHur Yy4eOHBIX 3ajad,
IIPUHUMATD 1I€JIb COBMECTHOM AEATEIBbHOCTH, IJIAHUPOBATh
OpraHU3alI0 COBMECTHOW pPabOThI, pacrlpenessTh BUJIBI




paboT, JOroBapHBaThCs, O0CYKIATh MPOIECC U Pe3yIbTaT
paboTbl, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXICHHS,
0OMEH MHEHHH, «MO3TOBBIE IITYPMbI» U UHBIE), BBITOJIHATH
CBOIO 4acCTh pabOThl U KOOPIMHHPOBATH CBOU JEHCTBHS C
JIPYyTUMH WIEHAaMH KOMaH[bl, OLIEHUBATh KAaueCTBO CBOET0
BKIaga B OOmwmii OPOIYKT IO  KPHUTEpUsM,
c(OpMyITHMPOBaHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

ITPEJIMETHBIE PE3YJIbTATDI

Yuciia 1 BIYUCICHUS:

OIIepUpPOBATH MOHATHUSMMU: panuoHaIbHOE 51
JNEUCTBUTEIPHOE  YHCIO, HATypalbHOE, LEI0€ YHCIIO,
OOBIKHOBEHHass W JAECATUYHas  JApoOb,  IPOICHTHI,
HCIIOJIb30BAaTh  INPU3HAKM  JECIUMOCTH  LEIbIX  YHCEN,
pa3IoKEeHUe YKciIa Ha IMPOCTHIE MHOXKHUTEIN AJIS PELLECHUS
3aja4;

BBITIOJHATH apU(METHUYECKHE OTEpaIH C PAalliOHAIBHBIMU
U IEICTBUTEIbHBIMY YHCIIAMU;

BBIIOJIHATE ~ NMPUONIMKEHHBIE  BBIYMCIIECHUS,  HMCIOJb3Ys
IIpaBWJIa OKPYIVICHHsA, JIeNaTh MPUKUIAKY M OLIEHKY
pe3yJibTaTa BHIYUCIICHUI;

ONEPUPOBATH  MOHATUSMM:  CTENEHb C  LEIBIM MU
palnMoHalbHBIM OKa3aTesleM, CTaHaapTHas (opma 3anucu
JEHCTBUTEIILHOTO 4YMCJIa, KOPEHb HATYpaJbHOW CTEIICHH,
UCIIOIb30BATh MOIXOASILY IO bopmy 3aMncu
JEHCTBUTENBHBIX YUCEII IS PEILIECHUS IPAKTUYECKUX 3a1a4
U IIPEJICTaBIICHUS JAHHBIX;

OIEpUPOBATH TIOHATHUAMU: CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJILHOTO yTJa, UCIOIb30BaTh 3alIMCh IPOU3BOJIBLHOIO
yTIa yepe3 oOpaTHbIe TPUTOHOMETpHYECKUE (QYHKIIUH;
OTIEpPUPOBATH MOHATUSAMU: JIOTAPH(PM UUCIIaA, JECATUIHBIC U
HaTypaJibHbIE JIOTapH(PMBI.

YpaBHeHNsI M HEPaBeHCTBA:

OIEpUPOBAaTh  MOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHUE,
HEPaBEHCTBO, LEJN0E, palMOHAIBHOE, HPPALUOHAIBHOE
YpaBHEHHUE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHE;

BBITIOJIHATh npeoOpa3oBaHuUs TPUTOHOMETPUUECKHUX

BBIPAKEHUH U peIIaTh TPUTOHOMETPUUECKNE YPABHEHMS,
BBIIOJIHATE  MPeoOpa3oBaHUsl LENbIX, PAlMOHAIBHBIX U
MPPALMOHAIIBHBIX BBIPAXXEHUN M pellaTb OCHOBHBIC THIIBI
LENbIX, PAJUOHAIBHBIX U UPPALMOHAJIBHBIX YPaBHEHUH U
HEPaBEHCTB;

NIPUMEHATh YPaBHEHUS U HEPABEHCTBA JUId PEIICHUs
MaTeMaTHYeCKMUX 3aJad M 3a7ad W3 pa3IndHbIX oOyacTen
HAayKH U PeaJIbHOW KU3HH;

MOJICJINPOBaTh pealibHble CHUTyallud Ha fA3bIKE aiureopsl,
COCTAaBJITh ~ BBIDAKEHMSI, YPAaBHEHMs, HEPABEHCTBA IO

-BBIIIOJTHEHUE  IPAKTUYECKUX
3aJIaHKi Ha 3aHATUIX;

-YCTHBIH OIIPOC;
-CaMOCTOSITEIbHbIE PpadOThI;

- KOHTPOJIbHBIE padoThI;
-3K3aMeH




YCIIOBUIO 3aJaud, HCCIEN0BaThb IOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM armrapara anreOphl;

NPUMEHSTh CBOWCTBA CTEMEHW I I[peoOpa3oBaHuUs
BBIPDQ)XXECHUI, OINEpUpOBaTh MOHATUAMH: IOKA3aTeIbHOE
YpaBHEHHE W HEPABEHCTBO, peUIaThb OCHOBHBIE THIIbI
MOKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATE NPEOOPA30BaHUS BBIPAKEHHM, COAEPIKAIINX
JorapuQMmBbI,

OIIEpUpPOBaTh MOHATUSAMU: JOrapu(PMHUUYECKOE ypaBHEHHE U
HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIBI JOTAPHUPMHUUECKUX
YpaBHEHUH U HEPABEHCTB;

HaxoJIUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPUUECKHUX
HEPaBEHCTB;

ONEepUPOBATH MOHATUIAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUU U
€€ pelleHHe, UCIIONIB30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUI
JUISL peLIEHU MPAKTUUECKUX 3a/1a4;

HaxOJUTh PELICHUs MPOCTEUIINX CUCTEM U COBOKYITHOCTEMN
palMOHANbHBIX YPABHEHUH U HEPABEHCTB;

MOJIETTUPOBATh pEalibHbIE CUTYyallud Ha S3bIKE aireopsl,
COCTABJISITh  BBIPAKEHUS, YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI IO YCJIOBHIO 3a/1ayM, MCCIEI0BaTh MOCTPOEHHBIE
MOJIETIN C UCIIOJIb30BaHUEM afmapara anreOphl.

DyHKIUHN U TPAPUKU:

OTepUPOBATh MOHATUSAMHU: (YHKIUS, CHOCOOBI 3adaHUS
¢GbyHKIMH, 00NAcTh OINpENeNIeHUs] U MHOXKECTBO 3HAYCHUU
dbyuknum, rpaduk GyHKIIUN, B3aUMHO 00paTHbIC (DYHKITUH;
ONEPUPOBATH  NOHATHAMHU: UYETHOCTb W  HEYETHOCTH
GbyHKIMY, HY M QYHKINUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
nepuoanyeckass (QyHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMM, TOYKH JKCTpeMyma (yHKIUH, HauOonbliee W
HauMEHblIee 3HaueHWs (PYHKIMUM HAa  MPOMEXKYTKE,
WCIIOJIb30BaTh UX I UCCIEAOBaHUs (PYHKUIMHU, 3aaHHON
rpadukom;

MCIOJIb30BaTh rpaduku GYHKIUN ISl pelIeHHs] ypaBHEHU;
CTpOUTh W uuTaThb Tpaduku JHUHEHHOW (YHKIUH,
KBaJpaTUYHON (YHKIMH, CTENIEHHONM (QYHKIMU C IIeIBIM
MOKa3aTeNeM;

ONEpUpOBATH  MOHATHUAMHU: TpadUKU  IOKA3aTENbHOM,
norapuMUUECKO U  TPUTOHOMETPHUYECKUX  (PyHKIHA,
n3o0pakaTb HMX HAa  KOOPJAMHATHOW  IUIOCKOCTH U
WCIIOB30BATh ISl PELLICHUS YPAaBHEHU U HEPaBEHCTB;
n300pakaTh Ha KOOPJMHATHOM  IUIOCKOCTH  Tpaduku
JIMHEWHBIX YPaBHEHUU W MCIOJIb30BaTh MX ISl pELICHUS
CUCTEMBI JINHEWHBIX YPAaBHECHMUI;

UCIONB30BaTh Tpaduku GYHKIUN A7 UCCIeTOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEN NpU pEIICHNUH 3a7ad U3 Jpyrux
y4eOHBIX TMPEAMETOB M peallbHOM IKU3HHU, BBIPAXKATh
(bopMynIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

Havajia MaTeMaTH4eCKOro aHAJIM3a:

OIIEpUPOBATH MOHATUSAMHU: M10CJIEI0BATEIbHOCTD,
apudmernueckas U TeOMeTpUYeckas  MPOTPECCHH;
OMEepUpPOBaTh  MOHATUSIMHU: OECKOHEYHO yObIBaromias




reoMeTpuyeckas  IMporpeccus, CyMMa  OECKOHEUHO
yOBIBaroIei reOMeTpUYECKOMN POrpeccuH;

3aJaBaTh ITOCJIEIOBATEIBHOCTH DPA3IUYHBIMUA CIIOCOOAMU;
UCIOJb30BAaTh  CBOICTBA  TOCJENOBaTENbHOCTEH U
MIPOrpeccuil IJsl pelleHHs] peayIbHbIX 3a]lad MPHUKIATHOTO
Xapakrepa.

ONEpUpOBaTh  IMOHATHSAMHM:  HENpepblBHas  (QyHKIUS,
Mpou3BO/IHAS (DYHKIMM, HUCHOJIB30BATh M€OMETPUYECKUN U
¢bu3ndyeckuid CMBICT TPOU3BOJHOW JJIs pELIeHHs 33734,
HaxXOJWTh  IPOU3BOJAHBIE  3JEMEHTapHBIX  (QYHKIHH,
BBIUYHCIISTH MPOU3BO/IHBIE CYMMBI, IPOU3BEIACHMSI, YACTHOTO
GhyHKINH;

WCIOJIB30BaTh MPOU3BOAHYIO JIsSi MCCIEAOBAHUS (YHKIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, PUMEHSTh PE3yJIbTaThl
WCCIIEIOBAHMSI K IOCTPOCHUIO TPa(UKOB;

UCIOJb30BAaTh  TMPOU3BOAHYIO Ul  HaXOXJIEHUS
HaWIydlllero peleHus B MPHUKIAJHbIX, B TOM 4YHCIIE
COLIMAJIBHO-9KOHOMHUECKUX, 3a1a4ax;

ONEpUPOBATh TOHATUSMH: TIEpBOOOpa3Hasi W HMHTErpad,
MIOHMMaTh TEOMETPUYECKHMH M  (QU3MUECKUl  CcMbICT
UHTErpaa;

HaxXogUTh  NEepBOOOpa3Hble  3JEMEHTapHBIX  (YHKLUH,
BBIUUCIIATH HHTErpall o ¢popmyse Hetorona—JIeiiOnua;
pelaTh MPUKIAAHbIE 33a7auyd, B TOM YHUCIIE COLMAIbHO-
HKOHOMHYECKOTO M (PH3MUYECKOTO XapaKTepa, CpeicTBaMu
MaTeMaTHYeCKOro aHaJIN3a.

MHo:kecTBa U JIOTHKA:

ONEpUpPOBATh MOHATHAMHU: MHOXKECTBO, OINEpaLlUM  HaJ
MHO>KECTBaMU; UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar A ONMCAaHUs peallbHBIX MPOLECCOB U SBJICHUH,
IIpH pELICHNH 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;
OllEpUpPOBATh  MOHATUSIMMU:  ONpEAEIECHUE,  TEeopeMma,
CIIEJICTBUE, TOKA3aTENbCTBO.

Crepeomerpusi:

ONEpUpOBATh MOHATUSAMM: TOUYKA, HpsAMas, IUIOCKOCTh;
MIPUMEHTh aKCHUOMBI CTEPEOMETPUU M CIEJCTBUS U3 HHUX
IIPU PELICHUN T€OMETPUUECKUX 3ajiay;

OIIEpPUPOBATH MOHATUSAMMU: napajieIbHOCTh u
NEePIEHAUKYISIPHOCTb NMPSIMBIX U TIIOCKOCTEH;
KJIACCU(UIUPOBATh B3aUMHOE DPACIIONOKEHUE MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE;

ONEpUpPOBaTh MOHSTUSIMU: JIBYTPAHHBIA yToOJ, TpaHU
JBYTPAaHHOI'O yTria, peOpo ABYIPAaHHOIO yria, JUHEHHBIN
yrosl JABYTPaHHOIO YIJa, TpajycHass Mepa JABYTPAHHOIO
yria;

ONEepUpPOBaTh MOHATHUSMU: MHOTOTPAHHMK, BBITYKJIBIA U
HEBBITYKJIbII MHOTOIpaHHMK, 3JIEMEHTbl MHOTI'OIpaHHHKA,
MIPaBUJIbHBIA ~ MHOTOTPAHHUK; paclio3HaBaTb OCHOBHbBIE
BU/JIBI MHOT'OTPaHHUKOB (mupamuna, npu3Ma,
MIPSIMOYTOJIbHBIN Napajuienenumnes, Kyo);
KJaccu(UIUpPOBaTh MHOTOIPAaHHHMKH, BBIOMpAas OCHOBaHUS
Uil KiaccupuKauuu  (BBIIYKJIBIE W HEBBINYKJIbIE




MHOTOTPAaHHUKH, MPABWIbHBIE MHOTOTPAHHHUKH, TPSIMBIEC U
HaAKJIOHHBIE TIPU3MBI, TIApAJUICIICTIHIICbI ),

OTIEPUPOBATH TMOHATUSAMHU: CEKYIas IJIOCKOCTh, CCUYCHHE
MHOTOTPaHHHUKOB, OOBSCHITh TPHHIUIBI  TOCTPOCHUS
CEUCHHI, UCTIONB3YSl METO/I CIIEJIOB;

CTPOUTHh CEYCHUS MHOTOTPAHHHKOB METOJIOM  CJICJIOB,
BBITIONHSATE (BBIHOCHBIE) TUIOCKHE YSPTEKH U3 PHCYHKOB
MPOCTBIX 00BEMHBIX (UTYDP: BUJ CBEPXY, COOKY, CHH3Y;
peliaTh 3aJa4u Ha HAXO0XKJICHUE TCOMETPHUSCKUX BEITHYUH
mo oOpaslaM WM aJITOPUTMaM, NPUMEHSS W3BECTHBIC
AQHAJTMTHYECKUE METOIBl TPU PEHICHUH CTaHJAPTHBIX
MaTeMaTUYECKUX 3a/1a4 HA BHIYUCIICHUE PACCTOSTHUIN MEXILy
JIBYMsI TOYKAMH, OT TOYKU JIO MPSMOM, OT TOYKH [0
TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU;

peliaTh 3aJa4u Ha HAXOXJICHHE F€OMETPUYCCKHUX BEITUYHH
mo oOpaslaM WM aJITOPUTMaM, NPUMEHSS W3BECTHBIC
AQHAJTMTHYECKUE METOIBl TPU PEHICHUH CTaHJAPTHBIX
MaTeMaTHUYECKUX 3a7ad Ha BBIUYMCIICHUE YTJIOB MEXIy
CKPCUIMBAOIIUMUCS ~ TPSAMBIMH,  MEXKIy  MNPSIMOH |
TUTOCKOCTBIO, MEXKY TUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB;
BBIUMCIIATE  OOBEMBI W ITUIOIIAAM  TOBEPXHOCTEH
MHOTOTPaHHHUKOB (TpH3Ma, TMHpaMHla) C MPUMEHCHHEM
(dbopMyJI, BBIYUCIATH COOTHOIICHUS MEXAY IUIOMAISIMHI
MOBEPXHOCTEH, 00bEMaMH 110TOOHBIX MHOTOTPaHHHUKOB;
OIIEPUPOBATH TOHATHUSMHU: CHMMETPHUS B TMPOCTPAHCTBE,
IEHTP, OCb W IUIOCKOCTh CHMMETPHH, LIEHTP, OCb U
TJIOCKOCTh CHMMETPUU (DUTYPHI;

U3BJICKaTh, IMPEOOpPa30OBBIBATH W UHTEPIPETHPOBATH
WHOpPMAIIMIO O TPOCTPAHCTBEHHBIX TI'C€OMETPUYCCKHIX
¢durypax, TpeACTaBICHHYI Ha 4YepTe)KaX M PUCYHKaX;
MPUMEHITh  TeoMeTpuueckue (GakThl JUIsl  PEIIeHUs
CTEPEOMETPUYECKHUX 3aJ1a4, MPEIIOJararollnX HECKOJIbKO
[IaroB PEIIEHUs, €CIM YCJIOBHSI TPUMEHEHUsS 3a/laHbl B
SIBHOU (hopme;

MPUMEHATh TMPOCTEHIINE MPOrPAaMMHBIC CpPEICTBA U
ANEKTPOHHO-KOMMYHHKAITIOHHBIC CUCTEMBI TMPHU PEIICHUN
CTEPCOMETPUYCCKUX  3a7ady;  NPHUBOAWTH  MPHUMEPHI
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAC H KU3HH,
pacrio3HaBaTh  TPOSIBIICHHME  3aKOHOB  TI'COMETPUH B
HCKYCCTBE;

NPUMEHSATh  TIOJNYYCHHBIE  3HAHUS  HA  TPAKTHUKE:
aHAIM3MPOBATh  peallbHBIC CHUTyalldd W  [PUMCHSTH
W3yYCHHBIC TIOHSATHS B TpoIlecce TIOMCKA PEIICHUS
MaTeMaTU4eCKu chopMyIIMPOBAHHOMN MPOOJIEMEI,
MOJICIUPOBATh PEalbHBIC CHTyallud Ha SI3BIKE T€OMETPHH,
WCCIIeIOBAaTh IOCTPOEHHBIE MOJEIH C HCIOJIb30BaHHEM
TCOMETPUYUCCKUX TOHATHHA W TEOpeM, amrmapara aireOpsl,
pemiaTh MpakTUYecKUe 3a7aduu, CBSI3aHHBIE C HAXO0XKICHUEM
TC€OMETPHUUCCKUX BEITMYHH.

OTIEPUPOBATH TOHITHIMH: MHJIUHAPUICCKAs TTOBEPXHOCTH,
o0pasyronye IWIMHAPHYECKOW TMOBEPXHOCTH, LHIHHID,
KOHUYECKAasi TIOBEPXHOCTh, OOpa3yromue KOHUYECKOH




MOBEPXHOCTH, KOHYC, ChepruiecKast IOBEPXHOCTH;
pacrio3HaBaTh Tella BpallleHus (LMINHAP, KOHYC, cdepa U
1ap); OOBACHATH CIIOCOOBI MOTYYEHHSI TEJ BPALICHUS;
KJaccu(uIUpoBaTh B3aMMHOE pacloyIoKeHUe chepsl U
TUTIOCKOCTH; OINEPUPOBATh TOHSATHSIMH: IIAPOBOM CETMEHT,
OCHOBAHME CErMEHTa, BbICOTa CErMEHTa, IIApOBOW CIIOH,
OCHOBAaHHE IIAPOBOTO CJOs, BBICOTA INAPOBOTO  CJOA,
LIIApOBOI CEKTOP;
BBIUHCIIATE OOBEMBI M IUIOMIQAM TOBEPXHOCTEH  Tel
BpAILEHHsI, TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOopMyT;
OIIEpPUPOBATH TMOHITHUSMH: MHOTOTPAaHHHK, BIMUCAHHBIA B
cdepy M onMcaHHBIA Okoso cepsl, chepa, BIUCAHHAS B
MHOTOTPaHHHK HJTH TEJIO BPAIICHUS;
BBIUHCIIATH COOTHOUICHUS MEXTy TUIOIA/IIMU
MOBEPXHOCTEH 1 00BEMaMU TOJJOOHBIX TEIT;
n300pakaTh U3ydaeMble GUTYpPbI OT PYKU U C IPUMEHEHHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
BBINOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (HUTYp: BHI CBEpXy, COOKYy, CHH3Y,
CTPOUTH CEUCHMS TEJl BPALICHHUS;
W3BJEKAaTh,  WMHTEPIPETUPOBATH M  NPEOOPa30OBBIBATH
UHQOPMAIIMIO O  IMPOCTPAHCTBEHHBIX  I€OMETPHUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;
OIIEpPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYATAHHS
BEKTOPOB U YMHOKEHMsI BEKTOpa Ha YHUCIIO, OOBSICHATH,
KaKHMH CBOMCTBAaMH OHHU 00JIaJal0T;
MIPUMEHSATH MPABUIIO apaJUIeIEeIUIENa;
ONEepPHUPOBATH TMOHATHUSAMH: JEKAPTOBBI KOOPIWHATHI B
IIPOCTPAHCTBE, BEKTOpP, MOJYyJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIYy BEKTOpPaMH,
CKaJIIpHOE TPOU3BEJIEHHE BEKTOPOB, KOJIMHEApHbIE U
KOMILIaHApHBIE BEKTOPHI;
HaXOJUTh CYMMY BEKTOpOB M IpPOM3BEJIEHHE BEKTOpa Ha
YHCII0, YOI MEXKAY BEKTOpaMH, CKAJSIPHOE MPOU3BEJICHHE,
packiaapiBaTh ~ BEKTOp 1O  JIBYM  HEKOJUIMHEApHBIM
BEKTOpaM;

3a/aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKaPTOBOW CHCTEMeE
KOOp/AMHAT, MpPHUMEHATb TIeOMeTpHueckue (akThl s
pelIeHHsI CTEPEOMETPHUYECKUX 3a/1ad, IPEANOararonnx
HECKOJIbKO WIaroB pELIeHHs, €CIM YCJIOBUS IPUMEHEHUs
3a/1aHbl B ABHOU (hopMmeE;
pemiaTb  IpOCTEHIIME  TIeoMeTpUYecKHe  3aJadd  Ha
MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a;
pelmiate 3aJaud  Ha JOKa3aTelbCTBO  MAaTEeMaTHUECKHX
OTHOIICHUHA M HAXOXKJICHHE T€OMETPUYECKHX BEIUYUH II0
o0pa3iaM WiIn alropuTMam, IpUMeHssl U3BECTHBIE METO/IbI
MIPU PELICHUN CTaHIAPTHBIX MaTEeMaTHYECKUX 3a/1ad;
IPUMEHATh  NPOCTEHIINEe MpPOrpaMMHBIE  CpeACTBA U
AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMBI MIPHU PEIICHUU
CTEPEOMETPUUECKUX 3a]1ay;
MPUBOANTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B




MPUPOJIE W KU3HMU, PACMO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE;

MPUMEHATh  TMOJYyYCHHbIE 3HAHUS Ha  MPaAKTHUKE:
AQHAIM3UPOBATh  pEANbHBIE CHUTyallUM W  NPUMEHSTh
W3yUYEHHBIE TIOHSATHUS B TIPOILIECCE TOUCKA PEIICHUS
MaTeMaTHUYECKH chopMyIUpPOBaHHON po0OIeMBl,
MOJICJIUPOBATh peajbHbIE CUTyallMd Ha SI3BIKE T€OMETPHH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIN C HCHOJIb30BAaHUEM
TEOMETPUUYECKUX TOHSTHI W TeopeMm, ammapara aireopsl,
pemaTh MpakTUYECKUE 3aJa4M, CBA3aHHBIE C HAXOXKJIECHUEM
T€OMETPUYECKUX BETUUNH
Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJIHIIBI U TUATPAMMBI,

ONEepUPOBaTh TMOHATHSAMH: CpeaHee apu@MeTHyecKoe,
MeauaHa, HauOosblllee, HAaUMEHbIIEE 3HAYCHHE, pa3zMax
MacCHBa YHCIOBBIX JaHHBIX;

OTIEpPUPOBATH MOHATUSMU: CITYyYaHHBIN SKCIIEPUMEHT (OTIBIT)
U choydaiiHoe — coObITHE,  JJIEeMEHTapHOe  COOBITHE
(37IeMEHTapHBIN  MCXOJ)) CIy4allHOrO OIbITa, HaXOAUTh
BEPOSITHOCTH B ONBITAX C PAaBHOBO3MOXHBIMH CITyYalHBIMHU
COOBITHSIMH, HAXOIUTh i CPABHUBATH BEPOSTHOCTH COOBITHIA
B U3YUYEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX;

HaXxoOIUTh W (OPMYJIHPOBATH COOBITHS: TIEpEeceUCHUE |
00beqMHEHHE JTAHHBIX COOBITHI, COOBITHE,
MIPOTUBOIIONIOKHOE  JAHHOMY  COOBITHIO, TIOJB30BaThCS
auarpaMmamMu - Oinepa U QopMmyliol  CIIOKEHUS
BEpPOSITHOCTEH MpU PEIICHUH 3a/1a4;

ONEepUpOBaTh  MOHATHSAMHU:  YCJIOBHAs  BEPOSATHOCTb,
HE3aBUCHMBIE  COOBITHS, HAaXOJUTh BEPOSATHOCTH C
MIOMOIIBI0 TIpaBWJa YMHOXEHHUS, C TOMOUIbIO JepeBa
CIIy4alHOTO OIIBITA;

MPUMEHSATh KOMOWHATOPHOE TMPAaBUJIO YMHOXKEHHUS TpH
pelIeHuu 3a7a4; ONepUpPOBATH MOHATUSIMH: HCIBITAHUE,
HE3aBUCHUMBIC HCHBITAHMS, CEpPUS HCHBITAHWM, ycHex M
HEyJaua, HaxXOJUTh BEPOSTHOCTH COOBITHI B cepuu
HE3aBUCHUMBIX MCIBITAHUN JI0 TEPBOTO ycrexa, HaXOJIUTh
BEPOSATHOCTH COOBITUH B CEpUU HCTIbITaHUI bepHyy;
OTIepUpPOBATH MOHATHUSIMHU: cilyJaifHas BEJIMYKMHA,
pacrpezesieHne BepOsITHOCTEH, TuarpaMmma pacripeeieHusl.
CpaBHMBATh BEPOATHOCTH 3HAYECHHU CIy4allHOM BEJIWYWHBI
10 PACTIPEEICHHUIO WU C IIOMOUIBIO TUarpaMm;
OTEpUPOBATH  TMOHSATHEM MAaTEMaTUYECKOTO  OXKHUJIAHUS,
MPUBOAUTH MPUMEPHI, KaK MPUMEHAETCS MATeMaTHYECKOe
OXKUJAHNE CIIy4arlHOU BEJIMYUHBI HAXOIUTh
MaTeMaTHYECKOE 0KUAAHUE TI0 TAHHOMY pacIlpeesIeHHIO;
MMETh TIPEJICTABJICHHE O 3aKOHE OOJIBIIIX YHCET;

HMMETb IPEICTABIEHUE O HOPMAIILHOM pacipeIeIeHUH




Paspaborunkmu:

BI'TY IIPENOAABATEIb ITIEPBON KATETOPHUH 10.B. YepHas
BI'TY IIPENOAAaBaTelb BEICIIEH KATETOPUH C.JI. Poibuna
PykoBoauTeib 00pa3oBaTeIbHON MPOrpaMMbl
(dondcrnocmn) (noonucw) (D.1U.0)
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(mecmo pabomoi) (noonucw) (D.1.0)
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