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1 MACIHOPT PABOYEM ITIPOT'PAMMBI YYEBHOI'O IHNPEIMETA
OVYIIL.04 MaremaTuka

1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbl

Peanuzamms cpemnero o6mero obpazoanust B mpeaemax OIl CIIO mo
MporpaMMe MOJATOTOBKH CHEIUAIMCTOB CPEJHETO 3BEHa IO CHEIUAIbHOCTU
15.02.14 OcHaleHne cpeacTBaMHi aBTOMATH3ALUN TEXHOJIOTHYECKHUX MPOIIECCOB U
npousBoAcTB (1o orpacisam)B coorBeTcTBuM ¢ ®I'OC CIIO no cnenuanbHOCTH
15.02.14 OcHamieHue cpeacTBaMyd aBTOMAaTU3allUM TEXHOJIOTHYECKUX MTPOIIECCOB U
npous3BoACTB (Mo orpacisiMm)c ydetom TpeboBanuii ®I'OC cpennero o6miero
o0pa3zoBaHus, YTBEPKJICHHOTO MprukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413 u denepanbHOl 00pa30BATENBLHON MPOTPAMMBI, YTBEPKIACHHOW MNPHUKA30M
Munnpocsemenus Poccun ot 23.11.2022r. Nel1014;

1.2 O6mas  xapakrepucTuka y4deOHoro mpeamera OYIL.04
MaremaTHnka

Vueonsii kypc OVYIL.04 MaremaTukasBigeTcs OAHUM U3 HauOosee
3HAUYMMBIX B MpOrpamMMme CpeaHero oOmero oOpa3oBaHHs, MOCKOIBKY, C OJHON
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IpPYrod CTOPOHBI, (POPMHUPYET JOTHUECKOE U
abCTpaKkTHOE MBIIIJICHHE 00YyYarolMXCsl Ha YPOBHE, HEOOXOMMOM JIJIsl OCBOEHUS
y4eOHBIX KypCcOB HH(OpPMATHKH, OOILECTBO3HAHUS, MCTOPUHU, CIIOBECHOCTU. B
pamkax yueObHoro kypca OVYIL.04 MaremaTrukaoOyJaroniyecss OBJIaJ€BalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyIupyeT cBOU
JOCTIDKEHMsT B Maremaruueckoi  ¢gopme. Yuebnsiii kypc OVIL.04
MaTtemaTuka3akiabIBa€T OCHOBY JUIsl YCIIEUTHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH,
XUMHUH, OWOJIOTMM, TIOHWMAaHWsS OCHOBHBIX TEHICHIMH DKOHOMUKUA U
OOIIIECTBEHHOH JKU3HM, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIONB30BaTh HMX B IOBCEIHEBHOU
®U3HU. B Toxke Bpems oBnazgeHne aOCTPaKTHBIMA W JIOTUYECKH CTPOTHMHU
MaTeMaTHYeCKUMU KOHCTPYKIHSMU pa3BUBaeT yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEP)KIEHUS, HCIOIb30BaTh
0000IIeHNEe W KOHKpETU3alnioo, a0CTparupoBaHME M aHAIOTHI0, (HOpMHUPYET
KpEaTUBHOE MW Kputhudeckoe MbinuieHue. B xoxe wusydyenus OVYIL04
MaremaTukaHa ypoBHE CpeIHEro 00111ero 00pa3oBaHus 00yJaronuecs Moy4aroT
HOBBIA ONBIT PELICHUS MPUKIAJHBIX 33434, CaMOCTOSTEIBHOIO TOCTPOCHHUS
MaTEMaTUYECKUX MOJIEEeH pealbHbIX CUTYalluid M WHTEPIPETAIMU TMOTYYEHHBIX
pellieHui, 3HAKOMSTCS C NpUMEpaMH MAaTeMaTHYEeCKHMX 3aKOHOMEPHOCTEH B
IpUpOJIE, HAYKE U B UCKYCCTBE, C BHIJAIOIIMMUCS MAaTEMaTUYECKUMHU OTKPBITUSIMU
U ux aBropamu. YueOHsiii kypc OYIL.04 MaTtemaTnka o0j1aqaeT 3HAUYUTEIbHBIM
BOCIIUTATEIFHBIM TOTCHIIMAIOM, KOTOPBIH peamu3yeTcsl Kak uepe3 ydeOHBIN
MaTepua, CrocoOCTBYIOMMN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cnenupuky ydeOHOU MesITeNbHOCTH, TpeOyroled CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUTEILHOM KOHUEHTpAIlMM BHUMAaHUS U OTBETCTBEHHOCTH
3a MOJYYEHHBIN pe3yibTar.



1.3 ey usyvyenus yueoHoro npeamera OYIL.04 Maremaruka:

- (opmupoBaHue ILEHTPAJbHBIX MAaTEMAaTUYECKUX MOHATHH (4YHUCIIO,
BEIIMYMHA, TreoMeTpuyeckas (Qurypa, nepemMeHHasi, BEPOATHOCTb, (QYHKIHUs),
00€eCleynBaOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTEMaTUYECKOTO
oOpa3oBaHus 00yJarONTUXCS;

- MOJIBEICHHE OOydYaroluxcsi Ha JOCTYIHOM [UJIi HHUX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MATEMaTUKH UM OKPY’KAIOIIEr0 Mupa, MOHUMAaHHE
MaTEeMaTHKHU KaK 4acTH OOIIEeH KyJIbTyphl YEIIOBEUECTBA,

- pa3BUTHE UWHTEIUICKTYaJbHBIX M  TBOPUYECKHX CIOCOOHOCTEM
oOyJaromuxcs, IMO3HABATEIbHON AaKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEPECca K U3YUCHHIO MAaTEeMaTUKH;

- dopmupoBanrue (HyHKIIMOHATBHOW MaTEMaTHUYEeCKOH TPAaMOTHOCTH:
YMEHHsI PACIO3HABAaTh MAaTEMaTHYECKHE AaCHeKThl B pEAbHBIX >KU3HEHHBIX
CUTyallUsiX W TMpU U3YYEHUH [JPYIHMX YUYEOHBIX NPEIMETOB, NPOSBICHUS
3aBHUCHUMOCTEN U 3aKOHOMEPHOCTEH, POPMYIMPOBaTh UX HA S3bIKE MaTEMaTHUKU U
CO3/1aBaTh MaTEMAaTHUYECKHUE MOJIENH, MPUMEHSATh OCBOCHHBI MaTeMaTUYECKUU
anmapar JJi pelIeHUs NMPaKTUKO-OPUEHTHUPOBAHHBIX 3ajjad, UHTEPIPETUPOBATh U
OLIEHUBATh MOJyYEHHBIE PE3YJIbTATHI;

- (opMupoBaHHE NPEJICTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH
KYJIBTYpPbI 1 OCO3HaHHE €€ B3aMOCBS3H C OKPYXAIOLUIUM MHPOM;

- ¢opMUpOBaHUE TMPEACTABICHUS O MHOTOTPAaHHHMKAX M TelaxX BpPAIICHUS
KaK O BaXHEWIINX MAaTEMaTHYECKHUX MOJETSAX, MO3BOJIIONIUX OIUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHrE YMEHHSI paclio3HABATh HA YEePTEKax, MOJCIAX U B PEaIbHOM
MUPE MHOTOTPAaHHUKH U TeJia BPaICHHUS;

- OBJIaJICHUE METOJAaMH PEIICHUs 337a4 Ha MOCTPOCHMS Ha U300pAKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

- (¢opMHUpOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU TOHSATHSAMH O
MHOTOTpaHHHUKaX U TeJlaX BPaLICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

- OBJAJIEHUE QJIrOpUTMAMH pEUIeHHs OCHOBHBIX THIIOB  3ajad,
(dbopMUpOBaHWE YMEHHUS MPOBOIAUTH HECIOXKHBIE JOKA3aTEJbHBIE PACCYXJECHUS B
XO/JI€ pEUIeHHsI CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COECpKaAHUEM;

- pa3BUTUE  HUHTEJUIEKTyaJIbHBIX M  TBOPUYECKHUX  CIIOCOOHOCTEN
oOyJaromuxcs, TMO3HABATEIBHON AaKTUBHOCTH, WCCIICOBATEILCKUX YMEHUH,
KPUTHYHOCTH MBITIICHUS;

- (opmupoBanue  GyHKIIMOHAJIBLHONW  TPAMOTHOCTH,  PEJICBAaHTHOMU
TE€OMETPUU: YMEHHE paclo3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TIOHATHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX JKU3HEHHBIX CUTyallMsIX W TpH
U3YYCHUU JIPYTUX Yy4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE TEOMETPUHM M CO3/1aBaTh
reOMETPUYECKUE MOJENIH, MPUMEHSATh OCBOCHHBI N€OMETPUYECKHUM anmmapar ass
pellieHusl MPaKTUKO - OPUEHTUPOBAHHBIX 3a/1ay, UHTEPIIPETUPOBATh M OLICHUBATH
MOJTyYEHHBIE PE3yJIbTaThl

1.4 Mecro yueoHoro mpeamera OYIL.04 Maremartuka B CTPYKType
IIICC3:



VYueonsiii mpeamer OYIL.04 MaTemaTuka sBISETCS Y4EOHBIM MPEIMETOM
oOs3aTeNbHONM TIpenMeTHONM oOnactu «Marematuka u uH@opmatukay DIOC
CpeaHero oo1ero oopa3oBaHusl.

B yue6nom muane IIIICC3 yueOnsiii npeaqver OYIL.04 MaremaTuka
BXOJIUT B COCTaB 00111€00pa30BaTENIbHBIX YUEOHBIXIIPEIMETOB.

I[Ipu »o>toM wu3ydenne yueOHoro mnpeavera OVIL.04 MaremaTuka
PEeayCMOTPEHO Ha 0a30BOM YpPOBHE U HAIPaBJICHO HA JOCTUXKEHUE JIMUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.



2. INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O
INPEJAMETA OVYIIL.04 MATEMATHKA
JIMUHOCTHBIE PE3VYJIBTATDI

1) rpaxkiaHCKOro BOCHUTAHUS: CPOPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIUU
oOy4Jaronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHUIMCKOTO OOIIECTBa,
MPEACTABIICHNE O MaTEMaTUYECKHX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IAIHBIX
CTPYKTYp, SIBJICHUH, MPOLEIYyp TPa)KJaHCKOTO oOIiiecTBa (BHIOOPHI, OMPOCHl U
JIpyroe), yMEHHE B3aUMOJICUCTBOBATh C COLMAJIbHBIMU HWHCTUTyTaMU B
COOTBETCTBHHM C X (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) NaTpUOTHUYECKOTO BOCIUTAaHUA: CHOPMHUPOBAHHOCTH POCCUMCKOM
IPaXKIAHCKON MIEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U HACTOSIIEMY POCCHICKON
MaTeMaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUHUCKUX MaTEMAaTUKOB
U POCCUUCKOM MATEMATHUYECKOW IIKOJbI, WCIOJB30BAHUE ATUX IOCTHKCHUW B
JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOI'O BOCHHUTAHUSI: OCO3HAHUE JYXOBHBIX IIEHHOCTEH
poccuiickoro Hapojaa, c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO
MOBEJICHUSI, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUW HAyKU W
JEATEIIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMYUBOIO
Oyny1ero;

4) 3CTETUYECKOTO BOCITUTAHUS: ICTETUUECKOE OTHOIIEHHUE K MUPY, BKJIIOYas
ACTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peUIeHU,
paccykAeHUN, BOCIPUUMYUBOCTh K MATEMAaTUYECKUM acleKTaM Pa3JIMuHbIX BUJIOB
HCKYCCTBA;

5) ¢usuueckoro BocmuTaHUs: CHOPMHUPOBAHHOCTH YMEHUS NPUMEHSTh
MaTeMaTU4YeCKUe 3HaHUsI B MHTEpecax 370pOBOro M 0e30MmacHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUIEHWE K CBOEMY 3J0pPOBbIO  (30pOBOE MHUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nuecKas
aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATUSIX CIIOPTHUBHO-
0370POBUTENBHON JEATEIbHOCTBIO;

6) TPyAOBOTO BOCHHUTaHHUSA: TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTH
TPYIOJIIOOMS, UHTEPEC K PA3NHUHbIM cepam mpodeccCHoHaTbHON AesTeTHbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP OymyIiei
npodeccun M peaau30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IJIaHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OO0pa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MNPOTSHKEHUU BCEW JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B pEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) DKOJOTMYECKOTO BOCHUTAHUSA: CHOPMUPOBAHHOCTH HSKOJIOTHYECKON
KYJbTYpbl, TNOHUMAHHUE BIUSHUS COLMAIBHO-DKOHOMUYECKUX MPOIECCOB Ha
COCTOSIHUE TIPUPOHON U COIMATBHON CPENbl, OCO3HAHNE TJIO0AIBHOTO XapakTepa
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HKOJIOTUYECKUX TPOOJIeM, OpUEHTAIMs HA MPUMEHEHHE MATeMaTUYECKUX 3HAHUMN
JUTSL pEIeHUs 3a/1a4 B 00J1acTH OKPY>KaIOIIEeH cpelibl, MJIaHUPOBAHUE MOCTYNKOB U
OILICHKU UX BO3MOJKHBIX MOCJEACTBUI Il OKPYXKAIOIIEH CPEIbl;

8) ILIEHHOCTHM HAyYHOI'O MO3HaHUsS: CHOPMUPOBAHHOCTH MHUPOBO33PEHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd U OOIIECTBEHHOM
NPAaKTUKH, TMOHUMaHHE MaTEeMaTHYeCKOM Haykd Kak cdepbl dYenoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUE S3bIKOM MAaTE€MaTUKH U MaTeMaTHUYECKOW KYyJIbTypOH KakK CpEICTBOM
MO3HAHUS MHPA, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3VJIBTATHI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue AeiicTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKUM MATEMAaTHUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHWHA MEXAYy MOHATUIMH, (POPMYJIHPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS i1 OOOOIIEHHS U CpaBHEHMs, KPUTEPUU MPOBOJAMMOIO aHAIN3a;
BOCIHPUHUMATh, (POPMYJIMPOBATh U MPeoOpPa30BbIBATh CYXKICHUS: YTBEPAUTEIbHbIC
U OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U O0ILME, YCIOBHBIE,

BBISIBJIATH ~ MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEUMs B (PaKTax, JAHHBIX, HAOMIOEHUAX W YTBEPKICHMSX, MpeAsiaraTh
KPUTEPHUH JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JIenaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKITIOUSHH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MpsMbIE W OT TPOTHBHOIO), BBICTPAUBATh AapTyMEHTAIIHUIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus y4eOHOW 3agauu (CpaBHUBATH HECKOIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

HCIIOJIB30BaTh BONPOCHI KAaK HCCIENOBATEIIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIETOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 0ObEKTaMHU, SIBICHUSMU, IPOLECCAMU;



CaMOCTOSITENILHO (POPMYITUPOBATh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTUE IIPOLlEcCa, a TaKKe BBIIBUIaTh
IIPEATNIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ uHpopmanueii:

BBISBJIATH A€(PUINUTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U JUUIS PEILICHUS 3a/1a4u;

BbIOMpaTh MHPOPMAIIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIOB, aHAIU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBAaTh MH(GOPMALUIO, MPEACTABIATh €€ B pa3iudHbIX (hopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaJEXKHOCTD uH(popmaIun 1o CaMOCTOSITEIILHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

BOCIPUHUMATh U (POPMYIUPOBATH CYX ACHUSI B COOTBETCTBUU C YCIOBHUIMHU
U LEeIIMH OOILIEHUS, SICHO, TOYHO, IPaMOTHO BbIpa)kaThb CBOI TOYKY 3pEHHS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie OOCYKJIeHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJECH, HAIICJICHHbIE Ha TOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKuMBaTh pa3jMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPENCTABIIATH PE3YIbTaThl PELICHUS 3a1a4M, SKCIIEPUMEHTA, HCCIECOBaHUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a1ay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 33a]1a4uM, BHIOMPATh CIIOCOO PELICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMaIUu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJ€Th HABBIKAMHM  [O3HABAaTEJIbHOM  pedieKcur KaKk  OCO3HAHUs
COBEpUIAEMBIX JACHCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pPeuieHHs
MaTeMaTUYE€CKOM 3aJa4u;



MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIECHUU 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalICHHBIX OIIMOOK, BBISBICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3ysibraTa LEIM U YCIOBUSAM, OOBICHATH MPUUMHBI JOCTHXKEHHUS WIH
HEJOCTI)KCHUS PE3yJbTaTOB JEATEIBHOCTH, HAXOAUTh OIIHUOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh NMPEUMYILECTBA KOMAHAHOW U WHIWBHUYyAIbHOU
paboThl TpHM pelIeHWH Y4eOHBIX 3ahad, IPUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcsi, OOCYXAAaThb INPOLECC U pe3yabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

Y4acTBOBaTh B IpynmnoBbIX (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOI 4YacTb pabOTBl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJI€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKAaMU B3aUMOJICUCTBUS.

[NPEAMETHBIE PE3VJIBTATHI

Yuciia v BBIYMCJICHUSA:

ONEPUPOBATh NOHATHUAMH: PAUUMOHAJIBHOE W JACHUCTBUTENBHOE YHCIIO,
HaTypajJbHOE, LIeJI0€ YUCI0, OOBIKHOBEHHAs W AECSATHUYHAsl JpoOb, MPOLIEHTHI,
UCIIONB30BaTh IPU3HAKKA JCJIIMMOCTH LENBIX YHUCEI, Pa3loKEHUE 4YUCIa Ha
IIPOCTBIC MHOYKUTEIM JUI PELLICHUS 3a1aY;

BBIMIOJIHATh ~ apu(PMETHYEeCKHMEe  Omepauudd C  pPAlHMOHAJIBHBIMH U
JEWCTBUTEIBbHBIMU YUCIIAMU;

BBIMOJIHATH MPUOIMKEHHBIE BHIYMCICHUS, UCIIONb3YS MIPAaBUIIa OKPYTIICHHUS,
JIeJaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BbIYMCICHUN;

OIIEPUPOBATH NOHATUAMU: CTEIEHb C LEIbIM U PAllMOHAIBHBIM II0OKA3aTEIIEM,
CTaHJapTHas ¢opma 3amucu JEHCTBUTEIBHOIO 4YHCIAa, KOPEHb HaTypaJIbHOM
CTEIIEHHU, UCII0JIb30BATh MOAXOASAIIYI0 (POpMY 3alUCH AEHUCTBUTEIbHBIX YUCEI IS
peleHns NPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX;

OIIEPUPOBATH NMOHATUSAMU: CUHYC, KOCUHYC Y TaHI'€HC IPOU3BOJIBHOTO YIIA,
MCITIOJI30BAaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUY;

OMepUpoOBaTh MOHATUAMHU: JOrapu@M YuCia, AECITUYHbIE U HATypalibHbIC
JgorapuMsl.

YpaBHeHUS U HEPABEHCTBA!

ONIEPUPOBATH TOHATUAMU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO, LEJIOE,
palMoHaIbHOE, HPPALMOHAIBHOE YPaBHECHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBITIOJHATH TPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIlaTh
TPUTOHOMETPUYECKNE YPABHEHUS,
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BBITIOJHATh MPEOOpa3OBaHus LEJbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPOXEHUM W  pelarb OCHOBHBIE THUINBI  LEJBIX, pPAlMOHAIBHBIX U
UPpALMOHAJIbHBIX YPaBHEHUI U HEPaBEHCTB;

IPUMEHATh YPaBHEHUS U HEPABEHCTBA JUIsl PELICHHs] MATEMaTUYECKUX 3a/1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAYKH U PealIbHOM KU3HU;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIEH C HUCIIOJIB30BAHUEM alllapara aureOpsl;

MPUMEHATHh CBOMCTBA CTENEHHM JJs INPeoOpa3OBaHMsS  BBIPAXKECHMIA,
ONEpUpPOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBITIOJHATH Mpeo0pa30oBaHus BRIPAXKEHUHN, COJIEPIKAIINX JOrapu(MBI,

ONEepUpOBaTh MOHATUSAMU: JIOTApU(PMHUUECKOE YpPaBHEHHWE U HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB;

HaXOJUTh PELICHUS] IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpPOBATh NMOHATUSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUU U €€ pPEIICHHE,
VCITOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH JJI PELICHNS IPAKTUYECKUX 3a1a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYITHOCTEMN pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEAIbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIDAKEHHS, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3a/layH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara anreopsl.

DOyHKUMU U TPAPUKH:

OMepUpoBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3aJaHus (PyHKIHH, 00JaCTh
ONpEJENEeHUs] U MHOXKECTBO 3HA4eHMM (QyHKIuHU, Tpaduk (yHKUHH, B3aUMHO
oOpaTHbIe (PYHKIINH;

ONEpUPOBATh MOHATUSMH: YETHOCTh M HEYETHOCTb (QYHKIUHM, HYIH
GYHKIMM,  MPOMEXYTKM  3HAKOIOCTOSHCTBA,  Nepuoauyeckas  (QyHKUus,
OPOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH, TOYKHM OKCTpeMyma  (yHKLHH,
HauOoJblllee U HAaUMEHbIlIee 3HAUCeHUs (YHKIIMM Ha MPOMEKYTKE, UCIOJIb30BaTh
WX JUIA UCClieIoBaHus (PYHKIIUU, 3a0aHHOMN TpaduKoM;

UCIOJb30BaTh Ipa@uku (PyHKUMHA A pelIeHUs YpaBHEHUH; CTPOUTh U
yuTaTh TpadUKU JUHEHHOW (YHKIMU, KBagpaTHYHOW (YHKIIMU, CTETICHHOU
(GYHKIIUU C 1IETBIM TTOKa3aTeIeM;

OMepUpoBaTh MOHATUSIMH: TpadUKHU IMOKa3aTENbHOU, Jorapupmudeckoil u
TPUTOHOMETPUUECKUX (QYHKUUNA, U300pakaTh X HA KOOPJAMHATHOW MJIOCKOCTH U
UCITIOJIB30BATh JJI PEIICHUs] YPABHEHHUI U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOM IMJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUM
Y UCIOJIb30BaTh UX ISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN;

UCIONB30BaTh TpaduKu (QYHKIMA U1l HMCCIEJOBAHUS IPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana mareMaTH4eCKOro aHaJIN3a:

ONEpPUPOBATh MOHATUAMU: TOCIEIOBATENbHOCTh, apUpMeTHUecKas W
reoMeTpHUecKasi MPOTPECCHH; OTIEPUPOBAThH MOHATHIMH: OECKOHEUHO YOBIBarOIas
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T€OMETpUYECKasi TPOrpeccusi, CyMMa OECKOHEUHO YOBIBAIOIIECH T€OMETPHUUECKOU
IIPOTPECCHH;

3a/1aBaTh IIOCIICIOBATEIPHOCTH PAa3IMYHBIMH CIIOCOOAMH; HMCIIOJIb30BaTh
CBOICTBaA IOCIICIOBATEIPHOCTEH M IPOTPECCUH IS PEIICHUS pPCabHBIX 3ajad
IPUKJIATHOTO XapaKTepa.

OTICpHUPOBAThH TOHATUAMU: HEMIPEPBIBHAS (QYHKIIUS, TPOU3BOAHAS (QYHKIIUH,
WCITOJI30BaTh TCOMETPUUYCCKHIA M (PU3MUCCKHUI CMBICIT IIPOU3BOIHOM TSI PEIICHUS
3a/la4; HAaXOJWUTh  TPOW3BOJHBIE  AJIEMEHTAPHBIX  (YHKIHHA, BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, TPOU3BECHNUS, YACTHOTO (DYHKITHI;

WCIIONIB30BaTh  MPOM3BOAHYIO  JUII  HCCIenoBaHWA  (DYHKIIMM  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, NPHUMEHSATh PE3yJbTaThl HCCICAOBAHUS K
MOCTPOCHUIO TPpaUKOB;

WCITOJIB30BaTh TMPOW3BOIHYIO IS HAXOXKIACHUS HAWIYUIIErO PENICHUS B
MPUKIIAIHBIX, B TOM YHCJIE COIIMAIBHO-3KOHOMHYECKUX, 3a/1a4ax;

OTIepUpPOBaTh TMOHATUSAMHU: TEpBOOOpa3Hass W HMHTErpaj, IOHUMATh
TreOMETPUYECKUN U (PU3UUIECKUN CMBICI MHTErPaa;

HaXOJIUTh TEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIIMMA, BBIUUCIATH HHTErpAl
o ¢hopmyne Herorona—JletiOnuia;

pemaTh NpUKIagHbIe 337a4i, B TOM YHUCIE COLMAIbHO-I)KOHOMHUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.

MHoxkecTBa U JIOTHKA!

OTICpUPOBATh TOHATHUSAMH: MHOXECTBO, OTEPAMM HAJ MHOXECTBAMU;
WCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM aIliapaT MJjis OMHMCAHHWS pPeaJbHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEIMETOB;

OTICpUpOBaTh  TOHATHUSAMH:  ONpEICICHUE,  TeopeMa,  CICICTBHE,
JI0Ka3aTeIbCTBO.

Crepeomerpus:

OTICPUPOBATh MOHATUSMHM: TOUKA, MPsMasi, INIOCKOCTh; TIPUMEHATh aKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPH PEIICHUU TEOMETPUUYECKUX 3a71aY;

OTICPUPOBAThH MOHATHUSAMHU: TTAPAUICIIBHOCTD M TIEPIICHANKYIIPHOCTD TIPSMBIX
U IJIOCKOCTEM;

KJaccu(UIMPOBaTh B3aMMHOE PACIOJIOKEHUE TPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTRBE;

OIIepUPOBATh TOHATHUSAMHU: JIBYIPAHHBIA YTOJ, TPAaHW JBYIPAHHOTO YIJIA,
pedpo IBYTPaHHOTO yTJIa, JUHEHHBIM YroJl JIBYTPAaHHOTO YIJIa, TpajycHas Mepa
JBYTPAHHOTO YTJIa;

OTIEpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBITYKIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHMK, 3JIEMCHTHl MHOTOTPaHHUKA, TPABWIbHBIA MHOTOTPAHHHK;
pacro3HaBaTh  OCHOBHBIC  BHJBI  MHOTOTPAHHHUKOB  (NMpamMuia, IpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe 1, Ky0);

KJIacCU(UIIMPOBATh ~ MHOTOTPAaHHHMKH,  BBIOMpas  OCHOBAHUSA IS
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHHMKH, IIPSIMBIC U HAKJIOHHBIC IPHU3MBI, apalIeICIINIIC b );

OTIEpUPOBAThH MOHATUSMHU: CEKYIasi MIIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;
OOBSICHATH MPUHITUIIBI TIOCTPOCHUSI CEUCHUM, UCTIOJIB3YSI METO/T CJICNIOB;
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CTPOUTh CEYEHHS MHOIOIPAaHHUKOB METOJOM  CIIEJOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y;

pelarh 3a7auyd Ha HaxOXKIACHHE I'€OMETPUUYECKHMX BEJIMYMH IO oOpasuam
WIH aJTOPUTMAaM, MPUMEHSS W3BECTHHIE aHAIUTUYECKUE METOJBI MPU PEIIECHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY JIBYMsI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAIOILUMUCS MPSMBIMU;

pemaTth 33Ja4d Ha HAXOXACHUE TNeOMETPHYECKUX BEJIMYMH MO oOpasuam
WIM aldropuT™MaMm, NPUMEHSS M3BECTHBIE AHAJTUTHUYECKUE METOAbl MPU PEUICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U IUIOIMIAM MMOBEPXHOCTEH MHOTOIPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOopMyJ, BBIYHCIATH COOTHOLUCHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MOI0OHBIX MHOTOTPaHHUKOB;

ONEpUpOBaTh NOHATHUSAMU: CHMMETPHS B NPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX; IPUMEHATh T€OMETPUUECKUE (PaKThI ISl PEIICHHS] CTEPEOMETPUYECKHUX
3a/1a4, MPEeANOJaratonMX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe;

MPUMEHATh MPOCTEHIINE MNPOTPaMMHBIE CpPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl TMpPU PEUIEHUH CTEPEOMETPUUYECKUX 3aj1ay;
IPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HWU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB F'EOMETPUU B UCKYCCTBE;

OPUMEHATh MOJYYEHHBIE 3HAHUS Ha MPAKTUKE: AHAJIU3UPOBATh PEaJIbHBIC
CUTyallUM W TPHUMEHATh W3YyYCHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE TE€OMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATUH U TEOpEM, armnapara aireopbl, pemarb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.

OMepUpoOBaTh MOHATHAMU: UWIMHAPUYECKas IMOBEPXHOCTh, 0Opasyroliue
UUWIMHAPUYECKOM ~ TOBEPXHOCTH,  LWIMHIAP,  KOHHMYECKass  MOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH TOBEPXHOCTH, KOHYC, C(hepruyecKkas MOBEPXHOCTb;

pacno3HaBarh Teja BpalleHus (UUIUHAP, KOHYC, cepa u map); oObACHITH
CIOCOOBI MOTYYEHUS TEN BPALLCHUS;

KJaccu(UIMpoBaTh B3aUMHOE pacloiokeHue cdepbl U IIJIOCKOCTH;
OIEpUPOBAaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CErMEHTA, IIApOBOW CJIOM, OCHOBAaHME IIAPOBOIO CJIOSl, BBICOTA LIAPOBOIO CJIOS,
IapOBOU CEKTOP;

BBIUUCIATh OOBEMBI M  IUIOMIAAM [OBEPXHOCTEH Tea  BpallleHus,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;
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OTIepUPOBATh TMOHATUSIMH: MHOTOTPAaHHUK, BIUCAaHHBIM B cdepy u
ONMUCaHHBIA OKOJIO cdepsl, cdepa, BOHCaHHAS B MHOTOTPAHHUK WM TEJO
BpAIIlCHNUS;

BBIUMCIISITH COOTHOIICHUSI MEXTY IUIOIMIAISIMUA TIOBEPXHOCTEH U 00BEMaMU
IMOJOOHBIX TENI;

n300pakaTh M3y4aeMmble (QUTYpBl OT PyKH M C TPHUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATh  (BBIHOCHBIC) TUIOCKHE UYEPTSKH €3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHH3Yy, CTPOUTH CEUCHHUS TEJI BPAIIICHHUS,

W3BJICKaTh, HWHTEPIPETUPOBATH M MPeoOpa3oBBIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

OTIEpUPOBATH TIOHITHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJIHATDh JIGUCTBUSL CJIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaIaI0T;

IPUMEHSTH IPABWIIO NTapaJIJICIICUIIEA;

OMEepUPOBAThH MOHATUSAMU: JIEKAPTOBBI KOOPAUMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, YroJl MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBHI;

HaXOJIUTh CYMMY BEKTOPOB M TIPOM3BEACHUE BEKTOpa Ha YHMCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEIACHUE, pacKIaiblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHWEM B JIEKApTOBOW CHCTEME KOOpPIHMHAT;
MPUMEHATh TEOMETPUYECKHE (DaKThl IJIsl PEHICHUS CTEPEOMETPHUYECKUX 3ajad,
MPEANOJarafoMX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme;

pemaTh MpOCTEUIne TeOMETPUYECKHUE 3aJa4l Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarh 3aJayd  Ha JI0KAa3aTEJIbCTBO MATEeMaTHYECKUX OTHOIICHHH W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pa3liamM WiIu ajdropuTMam, IpUMeHss
M3BECTHBIE METOJIbI IIPU PEIICHUU CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4;

MPUMEHSATh  TPOCTEHIIIME TMPOTPAMMHBIE CpPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPECOMETPUUICCKUX 3a71aY;

IPUBOJNUTH TIPUMEPhl MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH B TMPUPOJC H
JKU3HH, PaCIiO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE;

MPUMEHSATDH TOYYCHHBIC 3HAHWS HA MPAKTHKE: aHAJIM3HPOBATh pPeabHBIC
CUTyalli W TPUMCHSITh H3yYCHHBIC TIOHATHS B IPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKH CHOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCaATbHBIC
CUTyallu Ha fA3BIKE TEOMETPUHU, WCCIEOBaTh IMOCTPOCHHBIE MOJACIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEeM, armapara ajareophl, pemaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKEHUEM T€OMETPUICCKUX BEIIUYNH;

Teopusi BeposiTHOCTE

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBIL;
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ONEepUpPOBaTh  MOHATUSMU:  cpeAHee  apudmerhdyeckoe,  MeaHaHa,
HauOoJIbIIIee, HAUMEHbBIIIEe 3HAYEHUE, pa3MaX MACCHBA YUCIOBBIX JAHHBIX;

OMEepUPOBATh MOHATUAMU: CIyYalHBIM AKCIEPUMEHT (OMBIT) U CIIydaiHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIM HMCXOJ) CIy4ailHOrO OIIbITa,
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMH CITy4allHBIMU COOBITUSIMH,
HaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUECHHBIX CIIYYaHBIX
HKCIEPUMEHTAX;

HAaXOAUTh W (OPMYIUPOBATH COOBITHUA: TEpeceueHue U OO0BbeIUHEHHUE
JAHHBIX COOBITHI, COOBITHE, TPOTUBOIOIOKHOE TAHHOMY COOBITHIO, TTOJIb30BATHCSA
auarpaMMamu Jisepa u GopMyIIoNn CIIOKEHHST BEPOSITHOCTEH TIPY PEIICHUH 3a71a4;

ONEpUPOBATh MOHATHUAMMU: YCIOBHASI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHSA,
HaXOJWUTh BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOXKEHUS, C IOMOIIBIO JEepeBa
CJIIy4alHOTO OIIBITA;

OPUMEHSATh KOMOMHATOPHOE MPABWJIO YMHOXXEHHSI MPU PEIICHUH 3aj]1ay;
ONIEPUPOBATH IOHATUSMU: HCIBITAHUE, HE3aBUCHUMBIC UCIBITAHUSA, CEPUS
UCIIBITAaHUM, yCIeX W HeyJlaya, HaXOAUTh BEPOSTHOCTH COOBITUM B CEepUU
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOrO YCIEXa, HAXOUTh BEPOSITHOCTH COOBITUN B
cepuu ucnbiTanuil bepnyiuy;

ONIEpUPOBATh  NOHATUSAMM:  CIydyalHash  BEJIMYMHA,  PaCIpPEICIICHUE
BEPOSATHOCTEN, IUarpaMMa paclpeIeIeHus.

CpaBHUBAaTh  BEPOSTHOCTA  3HAYCHUM  CIyYallHOM  BEJIMYMHBI  TIO
paCIpENEIEHUIO WIH C IIOMOIIBIO AUArPAMM;

ONEPUPOBATh  IOHATHEM  MATEMATHUYECKOTO  OXKWIAHWS, NPHUBOAUTH
IIPUMEPBI, KAK MPUMEHSAETCS MATEMAaTUYECKOE OKHMIAHUE CIy4alHOM BEJIIMYHHBI
HaxOJUTh MaTEMATUYECKOE 0KUIAHUE TIO TAHHOMY PaCIIpeIEIECHHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINUX YHCEIT;

UMETH MPEICTABICHUE O HOPMAJIBHOM PACIPEIEICHUN
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3. CTPYKTYPA U COAEP KAHUE YUEBHOI'O IIPEJMETA OYI1.04
MATEMATHKA

3.1 O6beMm yueoHoro npeamera OYIL.04 MaremaTuka U BUAbI YueOHOI
padoThI

Bup yueOHoii padoTnl O0bem

4acoB
O0beM padoThHI 00Yy4AIOIINXCH B AKAIeMHYECKHX Yacax (Bcero) 296
O0bem paboTbl o0y4yarlOmIUXCd BO  B3aUMOJEHCTBHM  C 272

npenojaanaresjemM (BCero)

B TOM 4HUCJIC:

JIEKIINU 116

MPAKTUYECKUE 3aHSATHUS 156

HpOMe)KyTO‘lHaH arrecranusa B (l)OpMe

Noe1wu 2 cemecTp — sK3aMeH, B TOM YHCIIE: 24
MOITOTOBKA K DK3aMEHY,
MpeIdK3aMeHAIIMOHHAS KOHCYIIbTAITHS,
nporeaypa caun SK3aMeHa
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3.2 TemaTuveckuii nJjiaH u coaep:xkanue yueonoro npeamera OYIL.04 Marematuka

TemaTnueckue O0bem OcHoOBHbBIE BH/IBbI 1eSIT€IbHOCTH
OcHOBHOe coiep:kaHue
0JI0KH, TEMBI 4acoB o0y4aronerocst
1 2 3
Tema 1. CojeprxaHue JEeKIU 2
MHuoxecTBa 1 MHoecTBO, onepalny HajJ MHOXKecTBaMu. J{narpamMmsl Dinepa—BenHa. Hcnons30BaTh TEOPETUKO-
panMoHaJbHBIX | Paninonansubie yncia. OOBIKHOBEHHBIC U IECATUYHBIC APOOU, IPOIICHTHI, MHO>KECTBEHHBIN anmapar AJis
" OCCKOHEUYHBIC TIEPHOANICCKHE IPOOH. ApUPMETHUSCKHES OTIEPAIIH C ONMCAaHMS X0/1a PEIICHUS
AEHCTBUTENbHBI | PallMOHAIBHBIMH YUCIIAMU, TPEOOPA30BaHUS YHCIOBBIX BHIPAKEHUH. MaTEeMaTUYECKHX 3a/1a4, a TAKKE
X YmuceJs. [Tpumenenue apobel u NPOLEHTOB Ul PEIIEHUs IPUKIIAIHBIX 3a1a4 U3 peaJIbHBIX MPOLIECCOB U SBJIEHUH, IPU
PanmonanbHble | pa3auyuHbIX OTpaciiell 3HaHUHN U peanbHOM Xu3HH. JleficTBUTEIbHBIC YHCTA. pellIeHnH 3a7a49 U3 IPYTUX y4eOHbIX
ypaBHeHHMsA M | PanmoHanpHBIE M HppAIlOHAIBHBIC YKCIIa. ApU(PMETHYECKIE OTIEPALIAH C npeamMeToB. OnepupoBaTh
HEPABEHCTBa | JielicTBUTEIbHBIMU ynciaamu. [IpubnuxEHHbIE BRIYUCIICHNUS, TIPaBUIIa MOHATUSMHU: PALIMOHAIBHOE YUCIIO,

OKpYTJICHUS, TPUKUIKA U OLIEHKA PE3yJbTaTa BEIYMCIEHUN. TOXaeCTBa U
TOKJIECTBEHHBIE TIPe0OpazoBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHUSI.
HepaseHcTBo, penienre HepaBeHCTBAa. MeTo 1 MHTEpBaJIOB. Pemenne nenbix
U 1poOHO-paAIlMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB

JIEMCTBUTEIILHOE UHCIIO,
OOBIKHOBEHHAS IPOOB, TeCATUIHAS
JIpOOb, TPOLIEHTHI. BHIMOTHATH
apudmeTHyeCcKue Onepauu ¢
palvoHaIbLHBIMHU U
JEMCTBUTENbHBIMU YU CIIAMU;
NPUOJIMKEHHBIE BEIYUCIICHUS,
HCIIONIb3YsI IPABUJIA OKPYTJICHUS.
Jenath NPUKUAKY U OLIEHKY
pe3yibTaTa BEIUUCIECHUN.
OnepupoBaTh MOHATHSIMU:
TO/IECTBO, YpaBHEHUE, HEPABEHCTBO;
1IeTI0€ U pallMOHAIBHOE YpaBHEHUE,
HEpaBEHCTBO. BBINOIHATD
npeoOpazoBaHMs TENBIX U
palroHaIbHBIX BhIpakeHHi. Pemars
OCHOBHBIE THUIIBI TIEJTBIX
MPPALMOHAIBHBIX YPAaBHEHUN U




HepaBeHCTB. [IpuMeHsaTh
paluroOHaIbHbIE YPABHEHUS U
HEPaBEHCTBA Ul PELICHUS
MaTeMaTUYEeCKHX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 00JacTeil HayKH U
peabHOM JKU3HU

IIpakTueckue 3aHsATUA 4
Tema 2. ConeprkaHue JCKIUU 4
DYyHKIUH U 1 ®ynkuus, criocoos! 3ananus GyHkun. BzanmMuo oOpatHsie GyHKINN. OmnepupoBatb MOHATUSME: (DYHKITHS,
rpauku. I'padux Gynkiuu. O61acTh onpereneHuss 1 MHOKECTBO 3HaUeHU crocoObl 3a7jaHus (PYHKIUH, B3AUMHO
Crenensn ¢ ¢ynkunu. Hymu ¢yskiuu. [IpoMexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE U oOparHble pyHKIIMH, 00JIaCTh
LeJIBIM HeuéTHble pyHKIuU. CTeneHs ¢ 1enslM nokaszareneM. CtangaptHas Gpopma OIIpeEIICHUS] U MHOXKECTBO 3HAYCHUM
nokasareJjiemMm 3aIMCH IeHCTBUTENBHOTO yKcia. Vcnoiap3oBanne moaxoasmen (opmbl ¢ynkunu, rpadpuk QyHKIAK;
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aJa4 U YETHOCTh U HEYETHOCTh (PYHKLIUHY,
npejcTaBieHus JaHHbIX. CTeneHHas QyHKIUS C HATYpaIbHbIM U 1I€JIbIM HYJU (QYHKIIMH, TPOMEXKYTKH
nokasaresneM. E€ cBoiicTBa u rpaduk 3HAKOIIOCTOAHCTBA. BBINOIHATE
npeoOpa30BaHUsI CTETICHEH C LIEeTTbIM
nokasareneM. Mcnonap30BaTh
CTaHJapTHYIO (POpMY 3aIIUCU
JENCTBUTENBHOTO YNCIA.
®opMyaupoBaTh U WILITOCTPUPOBATD
rpadu4ecKy CBOWCTBA CTENIEHHOM
¢yukun. Belpaxkats popMynamu
3aBUCUMOCTHU MEXKy BETUUMHAMH.
Hcnonb3oBath 1uppoBbie pecypcsl
JUIsL TOCTPOeHUS TpaduKOB (PyHKIHH
Y U3YYECHUS UX CBOMCTB
[TpakTHyeckue 3aHsITHSI 6
Tema 3. ConeprkaHue JEeKITIN 2
Apupmerndeck | 1 Apudmernuecknil KOPeHb HATypaIbHOM CTereHu. JlelicTBUS ¢ DopMyIIHpOBaTh, 3aAMUCHIBATH B

Uil KOpeHb N—
0il CTENeHu.

apu(MeTHUECKUMH KOPHAMHU N—OH cTereHu. Perenue nppanmuoHaibHbIX
ypaBHeHUH 1 HepaBeHCTB. CBOMCTBA U rpaduk KOpHS N-0M CTENEeHU

CHUMBOJIMYECKOH opme u
WJUTIOCTPUPOBATH IPUMEpPaMHU




HppanuonajbH
ble YPABHEHHA
U HEPABEHCTBA

CBOMCTBA KOPHSI N-OM CTEIICHMU.
BoinonusaTe npeobpazoBanus
UPPALMOHAJIbHBIX BBIPAXKEHUH.
Pemate 0CHOBHBIE THIIBI
UPPALMOHAIbHBIX YPABHEHUM U
HepaBeHCTB. [IpumensTs s
pelleHus pa3IMYHbIX 3a7a4
MPpALMOHAJIbHbIE YPAaBHEHUS U
HepaBeHcTBAa. CTPOUTH, YUTATh
rpaduk KOpHS N-0il CTeNeHu.
Hcnonb3oBathk 1upoBbie pecypcsl
JUISL IOCTPOCHHUS TPaPUKOB (PYHKIIHIA
Y W3YYCHHS UX CBOWCTB

ITpakTHyeckue 3aHsTHs 4
Tema 4. Conepkanue JEeKITNN 2
Dopmy.Jibl 1.CuHyC, KOCHHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApKCUHYC, OnepupoBarh NOHATHAMU: CHHYC,
TPUIOHOMETPH | APKKOCHHYC M aPKTAaHI'€HC YHUCIOBOTO aprymMeHTa. Tpuronomerpuueckas KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO
H. OKPYKHOCTB, OIIPE/IeNICHHE TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO yriaa. Mcnosib30BaTe 3anuch
Tpuronomerpu | aprymenta. OcHOBHBIE TpUroHOMeTpUueckue popmyisl. [IpeodpasoBanue IIPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIE
YyecKHue TPUTOHOMETPUYECKUX BBIpAXKEHUN. Pelienne TpuroHoMeTpUYECKuX TPUTOHOMETPUYECKHE (DYHKIIHH.
YpPaBHEHUA YpaBHEHUH BoinonusaTe npeobpazoBanus
TPUTOHOMETPUYECKUX BBIPAKECHUM.
Pemate 0OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPABHEHUU
IIpakTHueckue 3aHATHS 6 OrnepupoBaTh NOHATUAMMU:




Tema 5. 1.ITocienoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IIOCIIEI0BATCILHOCTEH. MOCJIEI0BATEILHOCTD,
IMocaenoBaTenr | MOHOTOHHBIE IOCTIEIOBATEIBHOCTH. AprudMeTHIECKast U TeOMEeTpUYecKas apudmeTnyeckas u reoMmeTpudecKas
HOCTH U nporpeccuu. beckoHeuHo yObIBaroIas reoMeTprudecKas mporpecCHsl. nporpeccuu; 6eCKOHEYHO
nporpeccun Cymma OeckoHEUHO yObIBaroIIei reoMeTpuueckoi nporpeccun. @opmyna yObIBarolasi reoMeTpuieckas
CJIOXHBIX MPOIEHTOB. VICIIONb30BaHME MIPOTPECCUU AJISL PEIICHUS peaTbHBIX nporpeccusi, cyMmMma 6€CKOHEYHO
3aJa4 MPUKJIAJHOTO XapaKTepa yObIBaIOLIEeH reoMeTprUuecKon
nporpeccuu. 3aaaBaTh
MOCIIE0BATEIHLHOCTH PA3TINYHBIMU
cnocobamu. [TpumensaTs Gopmymy
CJIOKHBIX MPOILIEHTOB AJISl PEIICHUS
3a/1a4 U3 peajabHOM MPaKTUKHU (C
HCIIOJIb30BaHUEM KaJIbKyIATOPA).
Hcnonb3oBars cBOMCTBA
MOCIIEI0BATENbHOCTEN U Iporpeccuit
JUTSL PEIICHUS PealTbHBIX 3a1a4
MPUKIIATHOTO XapaKTepa
ITpakTyeckue 3aHATUA
Tema 6. CopepxaHue IeKIUN [IpuMeHsITh OCHOBHBIE TIOHATHUSA Kypca
IosTopennue, OCHOBHBIE IOHSTHS Kypca aareOpbl U HAYal MaTeMaTHYECKOTO aHAITH3a, IreOphl M HAYAJT MATEMATHIECKOTO
00001eHMe, 0600IICHNE U CHCTEMATH3AINS SHAHMH aHajM3a Juisl peleHus 3a/1a4 u3
cUcTeMaTH3alH pEATbHOM KU3HU U JPYTHX
sl BHAHUH HIKOJIbHBIX JUCIMITITUH
[TpakTHdeckue 3aHsITHS
Tema 7. Cojepkanue JEeKIMN
BBenenue B OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUYKA, TIPSIMast, TIIOCKOCTH, AKTyanu3upoBaTh (GaKThl H METOIbI
cTepeoMeTpHI0 | mpocTpaHcTBO. [IpaBuna n300pakeHust Ha pUCYHKAX: H300pasKeHUs TUTAHUMETPHH, PEIIEBAHTHBIE TEME.

IUIOCKOCTEMH, MapaiebHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
[TonsTHA: IEepeceKaroecs IIO0CKOCTH, IEPECEKAIOIIMNECS IIpsIMast U
IJIOCKOCTh. 3HAKOMCTBO ¢ MHOTOTPaHHUKaMH, U300paxeHue
MHOIOTPaHHMKOB HAa PUCYHKaX, Ha IPOEKIIMOHHBIX YyepTekax. HayanbHble

[TonyuaTs npexncraBieHus o
IPOCTPaHCTBEHHBIX (PUTypax,
pazbupath mpocTeiie mpaBuiIa
n300pakeHust THX GUryp.




CBe/IeHUs 0 KyOe 1 mupaMuze, ux pa3BEPTKU U Mojenu. CeueHust
MHOrorpaHHUKoB. [ToHsATHE 00 aKCMOMaTHYECKOM OCTPOCHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX

N300paxkaTh mpsMyrO U TIIOCKOCTh Ha
pucynke. Pacrio3HaBatb
MHOTOTPaHHHKH, TUPaAMHUY, KYO,
Ha3bIBaTh MX JIEMEHTHI. J{enarth
PUCYHOK Ky0a, TUPAMHUJIBI, HAXOIUTh
OIMMOKHU B HEBEPHBIX N300PAKCHUSIX.
3HAKOMHTBHCS C CCUCHUSIMHU, C
METOJIOM CJICJIOB; HCIIOJIB30BATh IS
MIOCTPOCHHUS CEYCHHSI METOJT CIIC]IOB,
KpaTKO 3aliChIBaTh IIaru
MIOCTPOCHUS ceueHus. Pacrio3naBath
BUJI CEUCHUS

Y OTHOIIICHUH, B KOTOPBIX CEYCHUE
JenuT pedpa Kyba, HaXOUTh
IUTOMIAb ceueHus. Mcronp30BaTh
noobue mpu pelieHny 3aa4 Ha
MOCTPOEHNE CEYCHU . 3HAKOMHUTHCS C
AKCHOMAaTHYECKUM MTOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMH
CTEPEOMETPHUU U CIEACTBUIMH U3
HuX. MUmiocTpupoBaTh akCHOMBI
PUCYHKaMHU U IpPUMEpaMH U3
OKpY’Karole 00CTaHOBKHU

[TpakTuyeckue 3aHATHsI 4
Tema 8. ConeprxaHue JeKIHA 3
Ipsimbie u B3anMHOe paciioniokeHue MPsIMbIX B IPOCTPAHCTBE: MEPECEKAIONIUECS, AKTyanu3upoBaTh (HaKThl U METO/IBI
MNJIOCKOCTHU B napajiCJIbHBIC U CKPECIIUBAIOIIHUECS IIPSAMBIC. HapaHHeJ'II)HOCTB IPpAMBIX U IIaHUMETPUH, PCIICBAHTHBIC TEMCE,
NPOCTPAHCTBE. | IUIOCKOCTEH B MIPOCTPAHCTBE: MapauIeIbHBIE MPSIMBIE B IIPOCTPAHCTBE; POBOIUTH aHasoruu. [lepeuncisTe
IMapanienbHoc | mapauIeIbHOCTh TPEX MPSIMBIX; MAPAICTBHOCTD MPSIMO U MJIOCKOCTH. BO3MOJXKHBIE CITOCOOBI PACTIOIOKEHHUS
Th NPSIMBIX U VYTIIBI ¢ COHANPABICHHBIMU CTOPOHAMU; YTOJI MEXK]Ty MPSIMBIMH B JIBYX MPSIMBIX B IPOCTPAHCTBE,
NJI0CKOCTEi npoctpancTse. [lapaieabHOCTh MIIOCKOCTEH: Mapalie/ibHbIe MITOCKOCTH; WJUTIOCTPUPOBATh UX Ha MPUMEpaXx.

CBOMCTBaA napaJisICJIbHBIX IJIOCKOCTEH. HpOCTCfIH.IPIC IMPOCTPAHCTBCHHBIC

JlaBatb onpeneneHue




(GUrypsl Ha MIOCKOCTU: TETPadap, KyO, MapajuleienuIie; MoCTpOeHHe
CEYeHUN

CKPEILMBAIOIINXCS NPAMBIX,
(GopMynupoBaTh NPU3HAK
CKPEIIMBAIOIINXCS IPAMBIX U
IIPUMEHATH €ro IIPU PEILCHUN
3amad. Pacrio3HaBaTs npusmy,
Ha3bIBaTh €€ 21eMEHThl. CTPOUTH
CEUEHUs IIPU3MBbI Ha TOTOBBIX
yeprexax. Ilepeunciate BO3MOKHbBIE
CIOCOOBI B3aUMHOTI'O PACIIOJIOKEHUS
IPSIMOM U ITNIOCKOCTHU B
IPOCTPAHCTBE, IPUBOIUTD
COOTBETCTBYIOILIME IPUMEPHI U3
peanbHOM ku3HU. J[aBaTh
OIIpeZIcIICHUE MapaJIEIbHOCTH
IPSIMOM U TNIOCKOCTH.
DopMyIMpoOBaTh NPU3HAK
NapaJuIEIbHOCTH NPSIMOU U
IUIOCKOCTH, YTBEPXKACHHUE O MPSAMOM
IIEPECEUCHMS IBYX TUIOCKOCTEH,
IIPOXOAIINX Yepe3 NapajuIeIbHbIE
npsimble. Pemate npakTuueckue
3a/1a4¥ Ha IOCTPOECHUE CEUEHUN
MHororpaHHuka. OObSCHATH Cllydan
B3aMMHOI'O PACIIOJIOKEHHUSI
IJI0CKOCTeN. [[aBaTh onpeneneHue
NapaJuIeIbHBIX MIOCKOCTEN;
MIPUBOJIUTH TPUMEPHI

U3 peajbHOU JKU3HU U OKpYXKarolen
00CTaHOBKH, WILTFOCTPUPYIOLINE
NapaJuIeIbHOCTD MJI0CKOCTEM.
Hcnonws3oBars npr3Hak
NapauIeJIbHOCTH ABYX IJIOCKOCTEH,




CBOMCTBA MapaJUICIbHBIX INIOCKOCTEN
IIPU PELIEHUH 3a/1a4 Ha TIOCTPOECHHUE.
OOBACHATD, UTO HA3bIBACTCS
napajuieIbHbIM NIPOEKTUPOBAHUEM U
KaK BBIIIOJIHAETCS IPOEKTUPOBAHNE
dburyp Ha Tuiockoctb. M300paxkars B
napajuieIbHON MPOEKINH PA3IUYHbIE
reoMeTpuyeckue QUrypol.
MoaenupoBarh peajibHbIE CUTyalluU
Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAHUEM F€OMETPUUECKHUX
noHsaTuM. Mcnonp3oBats npu
pELICHUH 3a]]a4 Ha IOCTPOCHUE
CEUEHUI MOHITHE NMapaJUIeTbHOCTH,
MPU3HAKU U CBOMCTBA NMapalIeIbHbIX
MPSIMBIX Ha TJIOCKOCTH

IIpakTryeckue 3aHATHS 4
Tema 9. Coaep:xaHue JeKIIUA 3
IHepnenpukyasa | [lepneHAUKYISIPHOCTD MIPSMOM M TUIOCKOCTH: TIEPIEHIUKYIISIPHBIE TIPSIMBIC AKTyanu3upoBaTh (PakThl © METOIBI
PHOCTH B [IPOCTPAHCTBE, MPSIMbIE apaJlJIeIbHbIE U TEPIEHANKYISIPHBIE K IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NPSIMBbIX U MJIOCKOCTH, MPU3HAK TMEPICHANKYISIPHOCTH MPSIMON U TJIOCKOCTH, TeOpemMa MPOBOJIUTH aHaoruu. OOBICHSATS,
II0CKOCTel 0 MPSAMOUN NMEePHNEHIUKYISIPHON MIOCKOCTH [leprnieHuKynsip 1 HaKJIOHHBIE: KAaKOM YroJl Ha3bIBAETCS YIIIOM MEXKIY

pacCcToAHNUE OT TOYKH A0 IMIIOCKOCTH, paCCTOAHUEC OT HpﬂMOfI J0 IINIOCKOCTHU

MIEPECEKAFIIMMUCS TPSIMBIMH,
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIpOCTpaHCcTBE. J[aBaTh OnpeeneHne
NEPIEHAUKYIISPHBIX NPAMBIX U
MPsIMOM, IEPIEHIUKYJIIIPHOMN K
10CKOCTH. HaxoauTs yriibl Mexny
CKPEIIMBAIOIIUMUCS IPSIMBIMU B KyOe
u nupamuje. [IpuBoauTs npumMepsl U3




peanbHOM JKU3HU U OKPYXKaIOLEH
00CTaHOBKH, MJUTIOCTPUPYIOLIHE
NEPIEHIUKYJIIPHOCTD IIPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYIIPHOCTb IPSIMOH K
II0CKOCTH. POPMYIMPOBATH TPU3HAK
NEPIEHIUKYISIPHOCTU IPSIMON U
IUIOCKOCTH, IPUMEHSITH €r0 Ha
MPAKTHKE: OOBSICHITH
HepIEeHINKYIIPHOCTh pedpa Kyba u
JIMaroHaJIM €ro rpaHu, KOTopas ero He
COJIEPKUT, HAXOAUTD JUINHY
JMaroHaJiv Kyoa. Beraucisate BbICOTY
IIPABWJIBHOM TPEYrOJIbHOU U
IIPaBUJIbHOM YETBIPEXYTOJIBHON
nupamus o ainuHaM pédep. Pemats
3a/1a4M Ha BBIYMCIICHHUS], CBSI3AHHBIE C
NEPIEHIUKYISIPHOCTBIO IPSIMON 1
IJIOCKOCTH, C UCIIOJIb30BAaHUEM IIPU
pELIeHUH TUTAaHUMETPUUYECKUX (PaKTOB
1 MeTo0B. OOBICHITD, YTO
Ha3bIBAIOT NEPIIEHINKYIISIPOM U
HAKJIOHHOM U3 TOYKH K IUIOCKOCTH;
IPOEKIUEN HAKJIOHHOM Ha IJIOCKOCTb.
OOBSCHATD, YTO Ha3bIBACTCA
pacCTOSTHUEM: OT TOYKH 10
IIJIOCKOCTH; MEXAY NapaJlIeIbHBIMU
IUIOCKOCTSIMH; MEKIY TPSIMON U
MapajuIeJIbHOMN €1 INIOCKOCTBIO;
MEXy CKPELIUBAIOLIUMUCS
npsiMbiMUA. HaxoauTs 3TH paccTosHus
B IIPOCTHIX Clly4yasix B KyOe,




nupamuje, npusme. Moaenuposarb
peaJIbHBIE CUTyalluH Ha SI3BIKE
TE€OMETPHUH, UCCIIENA0BATH
IIOCTPOEHHBIE MOJEIIH C
HCIIOJIb30BAHUEM F€OMETPUUECKUX
noHsaTui. Mcnonp3oBats npu
peleHny 3a/1a4 Ha [IOCTPOCHUE
ceueHuit reopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

[IpakTueckue 3aHATUA

Tema 10.
Yrasl Mmexay
NPSAMbIMH U
IJIOCKOCTSAMM

Coaep:xaHue JeKIUN

VYTIIIbl B IPOCTPAHCTBE: YIOJl MEKIY IIPSIMON U IUIOCKOCTBIO; ABYIPaHHBIN
YTOJ1, IMHEWHBIN yroJl ABYTPaHHOrO yria. llepnenankynspHoCTh
IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH ABYX IIIOCKOCTER. Teopema o
TPEX NMEPIEHIUKYIIIpaX

AKTyanu3upoBaTh HaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHAJIOruu. /{aBars
OIpEJIETICHUE YIJIa MEXKY IPSIMOU U
IUIOCKOCTBIO0, POPMYITUPOBAThH
TEOpPEMY O TPEX MEPIEHAUKYIIpaX U
oOpatHyto k Hedl. Haxoauts yron
MEX]ly IPSIMOW U TNIOCKOCTBIO B
MHOT'OI'PAaHHUKE, PACCTOSHUE OT
TOYKH JI0 IPSAMOM Ha TJIIOCKOCTH,
UCIIONIb3Ys TEOPEMY O TPEX
nepneHuKyisipax. ITpoBoaute Ha
yepTexe NEPHEHAUKYIISP: U3 TOUKU
Ha MPSIMYIO; U3 TOYKH HA IIJIOCKOCTb.
JlaBatb onpeneneHrue JByTrpaHHOIO
yriia u ero aieMeHToB. OOBIACHITH
PaBEHCTBO BCEX JIMHEHUHBIX YIIIOB
JByrpaHHoro yria. Haxonute Ha




YepTeKe ABYTPAHHBIN yroJl Mpu
pebpe MupaMu/Ibl, MPU3MBI,
napasuiesienuIe1a

JlaBaTh onpeeiieHue yria Mex1y
IJIOCKOCTSIMU. JlaBaTh onpeneseHue u
bopMyIMpOBaTh MPU3HAK B3aUMHO
MEPIECHINKYISIPHBIX INIOCKOCTEM.
HaxoauTts yriibl Mexay MiI0CKOCTIMU
B KyOe u nupamuje. Mcnonb3oBarhb
MIpU PEIICHUH 3a7a4 OCHOBHBIE
TEOPEMBI U METO/IbI TFITAHUMETPHH.
MopenupoBaTh peajibHble CUTyaLIUU
Ha A3bIKE T€OMETPUH, UCCIIEIOBATh
MIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAHUEM T€OMETPUUYECKHUX
noHATHil. Mcrons3oBaTe npu
PELLIEHNH 3a/1a4 Ha IOCTPOEHUE
CEYEHHMI COOTHOIIICHHUS B
MPSMOYTOJIBHOM TPEYTOJIbHUKE

HpaKTI/I‘-ICCKI/IC 3aHATHUA

Tema 11.
MHuororpanHuk
"

Coaep:xaHue JeKIUN

ITonsAiTHE MHOTOIPAaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAaHHUKA,
BBIITYKJIbIE M HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPaHHUKA.
IIpu3ma: n-yronpHas Ipu3Ma; rpaHd. U OCHOBAHHUs IIPU3MBL; IIpsIMast U
HaAKJIOHHAs MPU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTh IPU3MBI.
[Tapamnenenunen, IpsAMOYTOJIbHBIN HAapAIICIIECIIUIIEN U €r0 CBOKWCTBA.
IInpamuaa: n-yrojapHas MUPaMUJIa, TPAHU U OCHOBAHUE IMUPAMMUJIBL;
OOKOBas U MOJTHASI TOBEPXHOCTh IMPAMHU/JIbL; TPABUIIbHAS U YCeUEHHAS
nupamMua. JIeMEHTHI IPU3MBbI U upamusl. [IpaBuinbHbIe
MHOT'OI'PAHHUKH: ITOHATHE IIPAaBUIILHOTO MHOTOI'PAHHMKA; ITPaBUJIbHAS
IIPU3Ma U MpaBUJIbHAS IMPAMHUJIA; TPABUJIbHAS TPEYTOJIbHAS MTUPAMHUAA U
paBUIBHBIN TeTpasap; Ky0. [IpeacraBnenne o mpaBUIbHBIX

AKTyanu3upoBaTh HaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHAJIOrMU. /[aBarh
onpeJielieHue napajiesenunesaa,
pacrno3HaBaTh €ro BUIAbl U U3y4YaTh
cBoMcTBa. JlaBaTh onpeneneHue
MAPaMUbL, PACIIO3HABATH BUIbI
nvupamu, GopMyJIupoBaTh CBONCTBA
pEbep, rpaHeii U BHICOTHI MTPABUIIBHOMN
nupamuasl. Haxonuts miomaas
MOJTHOM ¥ OOKOBOM MOBEPXHOCTH




MHOTOTpaHHHUKaX: OKTa’dp, 10AeKa’ip U ukocayap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHSL OTHOCUTEIIBHO TOYKH, NIPSMOM, MIJIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, napaieienuneiax, paBuIbHbIX
MHOI'OI'paHHHMKaxX. BblunciieHne 3J1eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JIuaroHan, yrisl. Ilnomans 60KOBOM MOBEPXHOCTH H MOJTHOW TOBEPXHOCTH
HpPSAMOM MTPU3MBI, IIJIOLIAJb OCHOBAHUI, TeOpeMa 0 GOKOBOH OBEPXHOCTH
npsiMoit ipu3Mbl. [lnomaas 60KOBOI MOBEPXHOCTH U TOBEPXHOCTU
IPaBUIbHOM NMUpaMuUbl, TEOPEMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI

nupamubl. /JaBate onpeaeneHue
YCEUEHHOW NMUpaMU/Ibl, Ha3bIBaTh €€
a51eMeHTbl. POPMYIUPOBATH TEOPEMY
0 IUTOIIA1 OOKOBOM MOBEPXHOCTU
IIPaBUJIbHOM YCEYEHHON TUPAMUIBI.
Pemats 3a1auu Ha BBIYMCIICHUE,
CBS3aHHBIE C IMPAMHJIAMH, a TAK¥Ke
3a/1a4¥ Ha IOCTPOCHUE CEUECHUH.
JlaBaTb onpeneneHue Npu3Msl,
pacro3HaBaTh BUJbI IPU3M,
n300paxarh PU3MbI Ha YEPTEKE.
HaxoauTs miomans noiaHon win
OOKOBOI ITOBEPXHOCTH MPU3MBI.
N3yuate cooTHOMIEHUs Ditliiepa A
yncna pédep, rpaHell U BepLINH
MHOrorpasHuka. M3yuars Buabl
IPABUJIbHBIX MHOTOTPAHHUKOB, UX
Ha3BaHUS U KOJIMUYECTBO IPAHEH.
N3yyaTe cuMMeTpuIo
MHOTOrpaHHUKOB. OOBSCHATD, KaKue
TOUYKH Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIIBHO JAaHHOW TOUYKH,
IIPSIMOM WX IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO UIIU
MJIOCKOCTBIO CUMMETPUU (DUTYPBHI.
[IpuBOaNTE IPUMEPBI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHHUKE,
npupoae. Moaenuposars peajbHble
CUTYAallMH Ha SI3bIKE TE€OMETPHH,
UCCIIEN0BATh IOCTPOCHHBIE MOEIIH C
HCIIOJIb30BAHUEM I€OMETPUUECKUX
NOHSATHH, UCTIOJIB30BaTh M0100HE




MHOI'OI'paHHUKOB

HpaKTI/I‘ICCKI/Ie 3aHATHUA

S

Tema 12.
O0BéMBI
MHOTOTPaAHHUK
OB

Coaep:xaHue JeKIUA

[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

w

AKTyanmu3upoBaTh (PakThl 1 METOIbI
IJIAHUMETPHUU, PEJIICBAHTHBIE TEME.
OOBSCHATH, KAK U3MEPSIOTCSI 00bEMBI
TEJI, TPOBOAS AHAJIOTHIO C
M3MEPEHUEM IUIOIIAIeH
MHOTOYTOJIbHUKOB. DOPMYJIUPOBATH
OCHOBHEIE CBOIICTBA 00BEMOB.
N3ygarb, BEIBOAUTE (HOPMYITBI
00BEMa MPSAMOYTOJILHOTO
napasuliesienuIie1a, Ipu3sMbl 1
nupamMubl. BerauciasaTe 00bEéM
MPU3MBI U TUPAMUJIBI TIO UX
anemeHTaM. [IpuMeHsaTs 00BEM NSt
pELIECHHS CTEPEOMETPUYECKUX 3a]1a4
U JUIS HAXO0XKJIEHUSI TEOMETPUUECKUX
BEJINYUH. MOJIETUPOBATH PEATIbHBIC
CUTYAIlMH Ha SI3bIKE T€OMETPUH,
MCCIIEI0OBATh NOCTPOCHHBIE MOJIENH C
HCIIOJIb30BAHUEM T€OMETPUYECKHUX
TTOHATHH

HpaKTI/I‘-ICCKI/IG 3aHATHUA

Tema

Conep:xaHue JeKIIUA

CTpOI/ITB CCUCHUC MHOT'OI'paHHUKA




13.1loBTOpEHHUE
: ceyeHus,
PACCTOSTHUA H
YIJIBI

ITocTpoeHne cedyeHui B MHOTOIPAHHUKE. BbIYKCIIEHHE pACCTOSIHUM: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSAMOH, OT TOUKH JI0 INIOCKOCTH; MEXIY
CKPELIMBAIOIIMMUCS IPSMBIMU. BeIUnCIEHUE YIII0B: MEXAY
CKPEIIMBAOIIUMHUCSA IPSIMBIMU, MEKIY IIPSIMON U INIOCKOCTBIO,
JIBYI'PAHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTSMU

HpaKTI/I‘ICCKI/Ie 3aHATHUA

METOJIOM cienoB. JlaBath
ONpEJIETICHUE PACCTOSHUS MEXIY
¢urypamu. Haxonuts paccrosiaue
MEXIy MapaieIbHbIMU
IUIOCKOCTSIMU, MEXKAY IUIOCKOCTBIO U
napasuleibHOM el MPAMOM, MEXITy
CKPEIIMBAIOIIUMHUCS MIPSIMBIMHU.
Crpoutb NTMHENWHBIN yTroJ
JBYTPAHHOI'O yIJla Ha YEpTEexKe
MHOT'OIPAHHUKA U HaXOJIUTh €ro
BeIMunHy. HaxoauTe yriiel Mexay
IJIOCKOCTSIMU B MHOTOI'PaHHHMKAX

Tema 14. Coaepxxanue JeKIUH W3BnekaTs nHMOpMAIHIO U3 TAOIHII 1
IIpeacrasiaenne | IlpencraBienue JaHHBIX C IOMOUIbIO Ta0uuL U Auarpamm. CpenHee JarpaMm, UCHOJIb30BaTh TaOIUIIbI U
AAHHBIX U apudmeTrnyeckoe, MeraHa, HanooJbIlIee U HaMEHbIlIee 3HAUCHMUS], Jarpammbl JJis IPeJICTaBICHUS
onmcaTeJbHasl | pa3Max, AMCIEPCHUsi, CTaHAapTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB CTaTHUCTUYECKUX JaHHBIX. HaxonuTe
CTATHCTHKA onucaTelbHbIE XapaKTEPUCTUKH
JaHHBIX. BeIABUTAaTh, KpUTUKOBATH
TUIIOTE3bI O XapaKTepe CIydyanHON
M3MEHUYMBOCTHU U ONPEAECISAIONINX €€
ITpakTyeckoe 3aHATHE hakropax
Tema 15. Copepxanue JeKIIHH BoiaensaTe Ha IpUMepax Cily4aiHbIe
Cayuaiinble CrnyyaiiHble S5KCIIEPUMEHTHI (OIBITHI) M CIy4aliHbIe COOBITHSL. COOBITHSI B OTUCAHHOM CITy4aiiHOM
ONBITHI U OnemMeHTapHbIe COOBITHS (MCXO/IbI). BEposSsTHOCTD Cily4aifHOrO COOBITHS. onbiTe. POPMYIHPOBATH YCIOBUS
cay4daiiHble BeposiTHOCTH COOBITHH B ONBITaX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMU MIPOBEICHUS CIIy4aifHOTO OIBITA.
co0bITHS, coObITusimu. [IpakTuueckast pabora HaxoauTe BeposITHOCTH COOBITHIA B
OIBITHI C OTBITaX C PABHOBO3MOYKHBIMU
PABHOBO3MOKH ucxogamu. MozieaMpoBaTh OIBITHI C
bIMHU PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
3J1eMEHTAPHBIM UCXOJaMH B X0J1€ IPAKTUUECKON

U MCX0AaMHU

[IpakTHueckoe 3aHsATHE

paboTsl




Tema 16.
Onepanum Hajg

Conep:xaHue JeKIUN

Omnepanuu HajJ COOBITUSMU: TIEpecedeHre, 00bEIMHEHNE COOBITUH,

Ucnonws3oBars nuarpammsel Ditiepa u
CJIOBECHOE OMHMCAHHUE COOBITHH IS

COOBITHSIMH, MIPOTHUBOIIOJIOKHBIE COOBITHS. J{marpammel Diinepa. Dopmysia CIOKEHUs (GOpPMYITUPOBKHU M H300paKEHUS

CJI0KeHHe BEPOATHOCTEN 00BbEIMHEHUS U NTEpECEUCHUS

BepoOsTHOCTEH coObITHii. Pemats 3anaun ¢
UCII0JIb30BaHUEM (DOPMYJIbI
CJIO’KEHUS BEPOSATHOCTEN

IIpakTH4yeckoe 3aHsITHE

Tema 17. Copaepxanue JieKIUA Pewrate 3a1aun Ha HaxoXKeHUE

Ycnosnas VYcnoBHas BEpOSTHOCTh. Y MHOXKEHHE BepoATHOCTEH. [lepeBo ciydaiiHOTo BEPOATHOCTEH COOBITHIA, B TOM 4HCIIC

BEPOSTHOCTD, skcnepumenTta. @opmyna nosnHoi BeposiTHOCcTH. HezaBucumMble coObITUS YCJIOBHBIX C IIOMOMIBIO IEPCBA

JiepeBo ciyyaiHoro onsita. Onpeaensarb

CJIYYaHHOI o HE3aBUCHMOCTbH COOBITHI 110 popmyIie

OIBITA, Y 110 OpraHU3alK CIy4aliHOTO OIbITa

dopmyana

MOJIHOM

BEpPOSITHOCTH U

HEe3aBHCHMOCTD

coOBITHI IIpakTH4Yeckoe 3aHsATHE

Tema 18. Copepxanue JeKIIHH Hcnonp30BaTh MpaBuiIo YMHOKEHUS

DJIeMeHTbI Komb6unaropnoe npasuio ymHoxenus. [lepecranoBku u (pakropuai. JUISL IEPEUNCIIEHHS COOBITUH B

xkomOuHaropuk | Yucno coueranuit. Tpeyronsnuk Ilackans. @opmyna 6uHoma HetotoHa ciyyaiiHoM onbite. [lonb30BaThes

| bopMyII0ii U TPEYTOJILHIKOM
[Tackans nns onpeneneHus yuciaa

ITpakTHyeckoe 3aHsATHE cotcTanun

Tema 19. CoaepxxaHue JeKIUH Pa30buBath ci10KHBIE IKCIEPUMEHTBI

Cepun BunapHblif cirydaiiHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaaua. Ha OT/EJIbHBIE UCTIBITAHUS.

nociaenosareb | HezaBucumeble ucnbitanus. Cepus HE3aBUCUMBIX HCIIBITAHUN J0 IEPBOTO OcBauBaTh NOHATHS: UCIIBITAHUE,

HBIX yenexa. Cepus He3aBUCUMBIX UcTibITaHui bepuysu. [Ipaktiuueckas pabota CepHUs HE3aBUCUMBIX MCIIBITAHUN

UCNIBITAHU I C MCIOJIb30BAaHUEM BJIEKTPOHHBIX TaOJIHIL [IpuBoauThE pUMeEpHI cepuit




HpaKaneCRue 3aHATHUSA

HE3aBHCUMBIX UCIIbITaHul. Pemarp
3a/1a4d Ha IOMCK BEPOSITHOCTEN
COOBITHIA B CEPHUH UCIIBITAHUN IO
IIEPBOT'0 yCIIEXa U B CEPUAX
ucnbeiTanuil bepnyim. M3ydarts B
X0/JIe MPAaKTUYECKOM paboThI C
MCIIOJIb30BAHUEM AJICKTPOHHBIX
Ta0JIHI] BEPOATHOCTH COOBITUH B

2 CepUsX HE3aBUCHUMBIX UCIIBITAHUI
Tema 20. Conep:kanue JeKunuu 2 OcBauBaTh NOHATUS: CITy4daliHas
Crnyuaiinbie Cnyuaiinas BennuuHa. Pacnipenenenue BepositHocTell. [luarpamma BEJIMYMHA, pacipeieleHye, Tabauna
BEJIMYUHBI U pacnpeznenenus. Cymma U IPOU3BEACHUE CIIy4allHbIX Beau4MH. [Ipumepsl pacnpezeneHus, 1narpaMma
pacnpenenenus | pacrpeesieHuil, B TOM YUCiIe TeOMETPUYECKOe 1 ONHOMHUAIIBHOE pacupenenenus. [IpuBoauts
IIPUMEpPBI paclpeieiieHui, B TOM
YHCIIe TEOMETPUYECKOTO U
6uHomuanbHOro. CpaBHUBATh
pacnpeneneHus C1y4aiHbIX BETUYUH
HaxonuTs 3Ha4eHNs CyMMBI U
IIPOU3BENICHUS CIIy4allHbIX BEJIMYHH.
Crpourts u pacro3zHaBaTh
T€OMETPUUYECKOE U OMHOMHAIIBHOE
[TpakTHyeckue 3aHATHS 2 pacpeneneHue
Tema 21. CopnepxaHue JeKIUN 1 [ToBTOPATE N3y4EHHOE U
[ToBTOpEHME, OrnncarenpHas cratuctrka. CiiydailHbIE OIIBITHI M BEPOSITHOCTH CITyYalHBIX BBICTPAMBATh CUCTEMY 3HAHUU
00o0611eHue, coObITHH. Onepanuu HajJ COOBITUAMH. DJIeMEHThl KOMOMHATOPUKH, CEPUH
CUCTEMATH3AIMA | HE3aBUCUMbBIX MCIIBITAHUM
3HAHUH IIpakTHueckue 3aHATHS 1
IIpomexxyTouHas arrecranus 12
Tema 22. ‘ CoaepxaHue JeKIUH 4




Crenensn ¢ CreneHsb ¢ palMmoHAIBHBIM IT0Ka3arenaeM. CBOWCTBA CTENEHU. ®opMyIMpoBaTh, 3aIIUCHIBATD B

panuoHaabHbIM | [IpeoOpazoBaHue BbIpaXXEHUH, COlEpKAILUX PALlMOHATIBHbBIC CTEIICHH. CHUMBOJIMYECKOH opme U

noKasareJiem. [Toka3zarenbHbIe ypaBHEHHS U HepaBeHCTBA. [lokazarenbHas GpyHkuus, eé WUTIOCTPUPOBATh IPUMEPAMU

IMoka3aTenbHasi | CBOMCTBA U Ipaduk cBolicTBa cTeneHu. [ IpuMensTh

pynxuus. CBOMCTBA CTEIIECHHU IS

IToxa3aTenbHBI peoOpa30BaHuUs BBIPAKEHUH.

€ YpaBHeHHs U ®opMyaupoBaTh U WILIOCTPUPOBATD

HEepPaBeHCTBa rpadu4ecKy CBOMCTBA IOKa3aTeIbHON
¢ynkuuu. Pemate OCHOBHBIE THUIIBI
IIOKa3aTeIbHbIX YPAaBHEHUH U
HepaBeHCTB. Mcnoib30BaTh
U(POBBIE PECYPCHI IS TOCTPOCHUS
rpaduKoB PYHKIIUI U U3yYCHHS UX
CBOWCTB

[IpakTHyeckue 3aHATHS 9

Tema 23. Coaep:xaHue JJeKIIUA 4

Jlorapudmuyec | Jlorapudm uncna. JlecaTuuHble U HATYpaJbHbIE JOTapU(PMBI. ®opMynHMpoOBaTh, 3aIIUCHIBATH B

kas pynkuus. | [IpeoOpazoBaHue BbIpaXXeHUH, CoJlepKaIUX JOrapu(pMBbl. CHUMBOJIMYECKOH opme u

Jlorapudmuyec | Jlorapupmuueckue ypaBHeHHs U HepaBeHCTBa Jlorapudmuueckas WJUTFOCTPUPOBATH ITPUMEpPaMHU

KHe YPaBHEHHA
U HepaBeHCTBa

¢byHKLus, €€ cCBONCTBA U rpaduK

cBoiicTBa jJorapu¢ma. BeInoaHsTh
npeoOpa30BaHMsl BRIPAXKEHUH,
COJIep KALINX JIOTapU(MBI.
DopMynHMpoBaThH

U WJUTIOCTPUPOBATH Tpaduyecku
CBOICTBa Jorapu@mMuUecKon
¢ynkuuu. Pemars OCHOBHbBIE THUIIBI
norapu(pMUUECKNX YpaBHEHUN U
HepaBeHCTB. Mcnonbp30Bath
urdpoBbIE pecypehl ISl IOCTPOSHUS
rpaduKoB QYHKIUI U U3yYSHHS UX
CBOMCTB. 3HAKOMUTbHCSI C UCTOPHUEH
pa3BUTHsI MAaTEMATUKU




IIpakTyeckue 3aHATUA

Tema 24. Coaep:xxkaHue JeKIUN

Tpuronomerpu | Tpuronomerpudeckue GyHKIIUHN, UX CBOMCTBa U rpaduku. [Ipumepsr OnepupoBaTh MOHATUEM

YecKue TPUTOHOMETPUYECKUX HEPABEHCTB nepuoanueckas GyHkuus. CTpouTs,

pyHxuun u ux aHaM3UPOBATh, CPABHUBATH rpauKu

rpaguxu. TPUTOHOMETPHUUECKUX (YHKIIHI.

Tpuronomerpu DopMyJIMPOBATh U WIUTIOCTPUPOBATH

YyecKue rpaduuecku cBoiicTBa

HEepPaBeHCTBA TPUTOHOMETPHUYECKUX (QYHKINH.
Pemarts mpocreiiiue
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Hcnonb3oBath rpaduku 11 perieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath 1iuppoBbie pecypchl
JUISL TIOCTPOEHUSI TPaQUKOB PYHKIIMMA
Y U3YyYEHUS UX CBOMCTB

[TpakTHyeckue 3aHsTHS
Tema 25. CopaepxxaHue JeKIHA




[IpounsBoaHasl.
[Ipumenenue
MIPOU3BOAHOMN

HenpepeiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIICHUS HEPABEHCTB.
[TpousBoanas pyHkuuu. ['eomeTpuueckuii 1 GU3NIECKHN CMBICT
npou3BoaHOM. [IponsBoaubIie anemMenTapHbIX GyHKIMi. [Ipon3BoHas
CYMMBI, IPOU3BEIEHUS, YacTHOro (pyHKIMH. [Ipumenenne npons3BoaHoMl k
UCCIIEIOBaHMIO (DYHKIIMI HAa MOHOTOHHOCTB M 9KCTpeMyMbl. Haxoxxaenue
HauOOJIBIIEr0 ¥ HAMMEHbIIETO 3HaYeHUs (PYHKIIMM Ha OTpPEe3Ke.
[TprMeHeHre TPOU3BOHON I HAXOXACHUS HAWITYUILEro PeleHus B
IIPUKIAIHBIX 337a4ax, Ul OIPEEIICHNs CKOPOCTH MpoLiecca, 3aJaHHOI0
dbopMyIoi uiu rpaduKomM

OnepupoBaTh NOHATUSAMMU:
HeTpepbIBHASA (DYHKINS; TPOU3BOIHAS
¢ynkuuu. Mcnonps3oBars
TeOMETPUUCCKUI U (PU3NIECKUI
CMBICJI IIPOM3BOIHON AJISl peIIeHUs
3amad. HaxoauTe Npou3BOgHBIE
3JIEMEHTAPHBIX (DYHKIMH, BBIYUCIATD
IIPOU3BOHBIE CYMMBI, IPOU3BEACHMUSI,
yacTHOro (GyHKIMH. Vcronp30BaTh
IIPOM3BOIHYIO JJIs1 UCCIIEI0BAHUS
(GyHKLMH HA MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI
UCCIIEIOBaHUS K TOCTPOCHHIO
rpaduxoB. [IpuMeHSITh IPOU3BOIHYIO
JUISL HAXOXKICHHSI HAWTYYIIIEro
pelIeHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKUX, 3a/1a4ax.
3HAKOMHUTBHCS C UICTOPHEN pa3BUTUS
MaTEMAaTHYECKOT0 aHAIIN3a

[IpakTueckue 3aHATUA

Conep:xanue JeKIun




Tema 26. [TepBooOpaznas. Tabnuma nepBooOpa3HbIX. MIHTErpa, reoMeTpudeckuii u OnepupoBaTh NOHATUSIMH:
Wuterpan u ero | ¢pu3nueckuil cMbICI MHTErpaia. Beranciaenue unrerpana no popmysie nepBooOpasHas, uurerpai. Haxoaurs
[IPUMEHEHUS Herorona—Jleiibnuma epBOOOPA3HBIE HIEMEHTAPHBIX
(YHKLUH; BBIYUCIIATh HHTETPa 110
dopmyne Herorona—JleiOHuma.
3HAKOMHUTHCA C UCTOPUEH Pa3BUTUS
MaTEMaTUYECKOI0 aHaIu3a
[IpakTrueckue 3aHATUA
Tema 27. Conep:kanue JeKunu
Cucremst CucreMbl TUHEHHBIX YpaBHEHUH. Pernienne npuKkiIagHbIX 3a/1a4 ¢ IOMOIIbIO OnepupoBarh NOHATUAMH: CHCTEMA
YPaBHEHUH CUCTEMBI JINHEHHBIX ypaBHEHUI. CUCTEMBI U COBOKYITHOCTH LIETIBIX, JUHENHBIX YPABHEHUH U €€ peleHue.
palMOHATIBHBIX, UPPALIMOHANIBHBIX, IOKA3aTENIbHBIX, JIOrapU(PMUIECKIX Hcnonp30BaThk cUCTEMY JTMHEHHBIX
ypaBHEHMI U HepaBeHCTB. Mcnonb3oBaHue rpaguKkoB QyHKIMNA 115 YPaBHEHHUH Ul PEILICHUS
pelenus ypaBHEHU! U cucteM. [IpuMenenne ypaBHeHMi, CUCTEM U IIpaKkTH4YeCcKuX 3a1ad. Haxoaure
HEPaBEHCTB K PELICHUI0 MATEMATUYECKUX 3a7a4 U 3a/1a4 U3 pa3InYHbIX pELICHUs IPOCTEUIINX CUCTEM U
oOracTell HayKH U pealibHOM JKU3HU COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUU U HEPABEHCTB.
Ucnonb3oBatek rpaduku GyHKUMN 114
pelieHus ypaBHeHU. MoaenupoBarh
peanbHbIE CUTYalllN Ha SI3BbIKE
asreOpbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U CUCTEMBI
10 YCJIOBHIO 3a/1a4U, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C
UCIIOJI30BaHUEM amnnapaTa ainreopsl
ITpakTueckue 3aHsATUS
Tema 28. Coaep:xaHue JeKIIUA




Harypanbnsie u
LeJIbIE YNCIIa

Harypanbnble 1 1ienble yuca B 3a7a4ax U3 peanbHou xu3Hu. IIpusHaku
JEJIMMOCTH LIEJIBIX YUCEI

OnepupoBarh NOHATUAMMU:
HaTypaJbHOE YHCIIO0, [IEJI0e YUCIIO.
Hcnonp30BaTh NpU3HAKY IETUMOCTH
IeITIBIX YHCET, Pa3JIOKeHUE YKCia Ha
IPOCTbIE MHOYKHUTEIH [T PELICHHUS
3a1a4

[IpakTueckue 3aHATUA

Tema 29. Copep:xkanue JeKIMH Pemare npuknaaHele 3a1a4u U3

IToBTOpeHue, OcHOBHBIE TIOHATHS Kypca areOpbl 1 Hayal MaTeMaTHYeCKOTro aHajIn3a, pas3IUYHBIX 00IaCTel HAyKU U

o0o01ieHue, 00001IeHNE U CHCTeMaTH3aLus 3HAHUH peabHOM JKU3HHU C TOMOIIIBIO

cHCTEeMaTH3alus OCHOBHBIX IOHATHH Kypca anreOpbl 1

3HaHU HayaJl MaTeMaTUYeCKOro aHaJIn3a.
BriOuparh ontumManbHbIe CIIOCOOBI
BbIuMcleHU. Mcronb30BaTh s
peleHws 3a/1a4 ypaBHEHHUS,
HEpaBEHCTBA U CUCTEMBI YPaBHEHUH,
cBoiicTBa (pyHKIIMI U TpaduKOB

[TpakTuyeckue 3aHATHS
Tema 30. Conep:xaHue JeKuun

Tena BpameHnus

Cdepa u map: eHTp, paanyc, JuaMeTp; MIONIaab TOBEPXHOCTH CPEPHI.
B3anMHoe pacnosioxkeHnue cepsl U MIIOCKOCTH; KacaTelbHasl MJI0CKOCTb K
ctepe; momans chepsl. M3o0paxkenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa. Llunmunapuyeckas moBepXHOCTb, 00pa3yromiye
[TMHPHUYECKON TOBEPXHOCTH, OCh IUJIHHIPUICCKON ITOBEPXHOCTH.
[{yumHAp: ocHOBaHUS U OOKOBAs MOBEPXHOCTh, 00Pa3yIoIIas U OCh;
ioniaib OOKOBOM M MOJHOM MoBepXHOCTH. M300paxeHne nuauHapa Ha
iockoct. Pa3pépTka nnnunapa. CeueHust TMIMHAPA (IIIOCKOCTHIO,
napauIeIbHOM WM MEePHEeHIUKYISIPHON OCH IMIIMHAPA)

Konunueckasi moBepXHOCTb, 00pa3yroliyie KOHHYECKON MOBEPXHOCTH, OCh U

AKTyanu3upoBaTh (GaKThl U METOIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMTH aHaNoruu. JlaBarob
orpeneneHus cepsl U mapa, ux
LIEHTpa, paauyca, AMaMeTpa.
Omnpenensats chepy kak Gurypy
BpallleHHs] OKpYXKHOCTH. MccnenoBars
B3aMMHOE PacoJIoXKeHue cepsl U
IIJIOCKOCTH, JIBYX cdep,
WJUTIOCTPUPOBATH 3TO HA YEPTEXKAX U
pucysnkax. @opmynnpoBaTh




BEpLIMHA KOHUYECKON NOBEPXHOCTU. KOHYC: OCHOBaHME U BEpLINHA,
oOpasyromias u ock; miomaab OObACHATh, KAKOE TEJI0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 AJIeMEeHThI. M3yuaTh, 0OBSCHITH, KaK HOTYYUTh
KOHYC ITyTEM BpallleHUs IPSMOYTOJIBHOIO TpeyronbHuka. [lnomans
OOKOBO¥ ¥ MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue u
BBICOTA; OCHOBaHMs U OOKOBast TOBEPXHOCTh. M300paxeHne koHyca Ha
iockocTH. Pa3BépTka konyca. CeueHust KoHyca (IJI0CKOCThIO,
NapauIeJIbHOM OCHOBAHMIO, U INIOCKOCTBIO, IIPOXOAAIIEH YepE3 BEPLINHY

KomOuHanus ten BpalieHus 1 MHOTOrpaHHUKOB. MHOIOIpaHHUK,
OTIMCaHHBIN 0KOJIO cepbl; chepa, BIUCaHHAS B MHOTOTPAHHUK WIIH B TEJIO
BpallcHUs

ONPEACIICHUE KacaTEIbHOU
IUIOCKOCTH K cepe, CBOMCTBO U
MPU3HAK KacaTeJIbHOW MIIOCKOCTH.
3HAKOMUTBCS € F€0/I€3NIECKUMHU
JTUHUSAME Ha chepe

OOBSCHSTD, YTO HA3bIBAIOT
HUAJIUHAPOM, HA3bIBATh €TI0 SJIEMEHTHI.
N3yyarh, 00BACHATH, KaK MOJIYYUTh
HUAJIUHAP MYTEM BpaIlCHU
NpsIMOYTOJIbHUKA. BBIBOAUTS,
UCIIOJIb30BaTh (GOPMYJIbI JUIS
BBIUMCJICHHUSI IJIOMAAN OOKOBOM
MOBEPXHOCTU MINHApa. M3y4aTs,
pacno3HaBaTh pa3BEPTKY LIMJIMH]IPA.
N306paxaTh UUIMHAP U €70 CEYSHUS
IIJIOCKOCTBIO, IMTPOXOIAILEH Yepe3 ero
OCbh, TApaJUICIIbHON WIN
MEPIICHIMKYISIpHON ocu. Haxonuts
TJIOIIAJN 3TUX CEUCHUH.
MopenupoBaTh peajibHble CUTyaIlUU
Ha SI3bIKE T€OMETPHH, UCCIIEOBATh
MOCTPOEHHBIE MOJIEIH C
HCITOJIb30BAHUEM F€OMETPUUECKHUX
MTOHATHI

OO0BACHITH, KAKOE TEJIO HA3LIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
anemMeHThl. 3yuaTh, 0OBICHITH, Kak
MOJIYYUTh KOHYC ITYTEM BpalleHUs
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
N300paxkaTh KOHYC B €0 CEYCHHUS
IUTOCKOCTBI0, MPOXOISIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPIEHAUKYIIIPHON K




ocu. M3yuars, pacro3HaBaTh
pa3BEPTKY KOHYyca. BeIBOOUTS,
UCTIOJIb30BaTh (POPMYIIBI JIS
BBIYMCIICHUSI II0IIA 1 OOKOBOM
OBEpXHOCTU KOHyca. Haxoaute
IUIOLIA/IA CEYECHUH, TIPOXOASIINX
yepe3 BEpIIMHY KOHYCa WIH
NEPIEHIUKYIISIPHBIX €70 OCH.
OO0OBACHITH, KAaKO€E TEJIO HAa3bIBAETCS
yCe4EHHBIM KOHYyCcOM. M3yyaTs,
OOBSACHSATH, KaK €ro NOJyYUTh MYTEM
BpallleHUs IPSIMOYTOJIBHOM TpaleLuy.
BrIBoauTh, IpUMEHSTH (HOPMYITY IS
BBIYMCIICHUSI II0IIA 1 OOKOBOM
MOBEPXHOCTU YCEUEHHOIO KOHYyCa
AKTyanu3upoBaTh (haKkThl U METO/IbI
IUTAHUMETPUH, PEJIEBaHTHBIE TEME,
IIPOBOAMTH aHaNoruu. Pemars
CTepEeOMETpPUYECKHE 3a/1a4H,
CBSI3aHHBIE C TEJIaMH BpAIICHMUS,
IIOCTPOEHUEM CEYEHUH TeJl BpaleHUs
C KOMOMHALMSAMU TeJ BpallleHHs U
MHOTOTPaHHUKOB Ha HAaX0X/ICHHE
TE€OMETPUUECKUX BEJIIMYMH.
Hcnonws30Bath Npu pelieHnH
CTEPEOMETPUYECKHUX 3a/1a4
IJIaHUMETPUYECKHe (PAKThl U METObI
3a/1a4¥ Ha BBIUYNCIIEHUE U
JI0Ka3aTesbcTBO. MoiennpoBaTh
peaJIbHbIE CUTYallUH Ha SI3bIKE
TeOMETPHH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIH C




HCIIOJIb30BAHUEM F€OMETPUUECKHUX
MOHATHUH

IIpakTueckue 3aHATUA

Tema 31.
OO0BEMBI TEN

Coaep:xaHue JeKIUN

[Tonsitue 06 00béMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tell. OOBEM MIIIMHIPA,
koHyca. O0BEM 1rapa u miomaab cepsl

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKAY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIl

AKTyanu3upoBaTh (haKkThl U METO/IbI
IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOAMTH aHAJIIOTMH. BBIBOIUTE,
UCIIOJIB30BaTh (HOPMYIIbI 00BEMOB:
IPU3MBIL, LWIMHIPA, TUPAMUJBL,
KOHYCa; yCEUEHHON IMpaMuabl 1
yCEYEHHOro KoHyca. Pemarp
CTepEeOMETpPUYECKHE 3a/1a4H,
CBSI3aHHBIE C BBIUMCIIEHUEM O0BEMOB.
DopMynMpOBATH ONIPEACIICHHE
IIapOBOTO CErMEHTA, IIapOBOTO €04,
IIApOBOT0 CEKTOPA.

[TpumensaTs popmyinsl ass
HaXO0X/JIeHUs 00BEMOB IIAPOBOTO
CETMEHTA, IIapOBOI0 CEKTOpa
Pemats crepeoMerpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa U
mIomasaeo chepsl. MoaenupoBaTh
peaJIbHbIE CUTYallUH Ha SI3bIKE
TeOMETPHH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIH C
WCIIOJIb30BAHUEM T€OMETPUUYECKUX
HOHATHH. AKTyanu3upoBaTh (HakThl U
METO/Ibl IJITAHUMETPHUH, PEIIEBAHTHBIE




TeMe, MPOBOJUTH aHAJIOTHH. Pemars
CTEPEOMETPUUYECKUE 3a/1aUH,
CBSI3aHHBIE C COOTHOILIEHUEM
00BEMOB U TOBEPXHOCTEH MOAOOHBIX
TEN B MpocTpaHcTBe. MoIeIpoBaTh
peabHBbIC CUTYAIlUU Ha SI3BIKE
TCOMETPHH, UCCIICIOBATH
MTOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAHUEM TEOMETPUICCKUX
MOHSITHH

IIpakTrueckue 3aHATHS

Tema 32.
Bexkrops! u
KOOpJMHATHI B
IIPOCTPAHCTBE

Conep:kanue JeKInuu

Bekrop Ha mmockocTu U B ipoctpaHcTBe. Clo’KeHUE U BRIYUTAHKE
BEKTOPOB. Y MHO>KEHHE BEKTOpa Ha uncio. Pa3noxkenne BeKTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio mapannenenunena. Pemenue 3aaay,
CBSI3aHHBIX C IPUMEHEHUEM MPABUJT ACHCTBUI C BEKTOPAMHU.
[IpsimoyronpHas cucteMa KOOpAUHAT B mpocTpancTse. KoopauHaTe
BekTopa. [Ipocrelimume 3a1aun B KOOpAMHATAX. YTOJI MEXKY BEKTOPaMH.
CkansipHO€ MPOU3BEICHNE BEKTOPOB. BEIUUCIICHNE YTIIOB MEXKY MPSIMBIMU
1 T10cKocTsIMU. KOOpAMHATHO-BEKTOPHBIA METO NPU PEIICHUH
FEOMETPUUYECKHX 3a/1a4

AKTyanu3upoBaTh (HaKThl U METO/IBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBarh NOHATHEM BEKTOP B
npoctpaHcTse. PopMyIupoBaTh
IIPABUJIO MapalIeNIeNIuIeaa Ipu
CJI0KEHUH BEKTOpoB. CKIIabIBaTh,
BBIUNTATh BEKTOPHI, YMHOKATh
BEKTOp Ha 4McIIo. M3ydaTh OCHOBHBIE
CBOMCTBA 3TUX olepauui. JlaBaTh
OnpeIeIeHUE IPSIMOYTOJIbHON
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
BrIpazutbs KOOpAMHATEI BEKTOPA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBoUTE, HCTIONB30BATH HOPMYITY
JUIMHBI BEKTOPA ¥ PACCTOSHUS MEXKIY
TOYKaMU. Beipaxkats ckansipHoe
IIPOU3BEICHUE BEKTOPOB Y€pe3 UX
KOOPAMHATBI, BBIYUCIIATH YTOJI MEXIY
JBYMsI BEKTOpaMH, IBYMs IPSIMBIMHU.




Haxomuts yron mexnay npsMon u
IUIOCKOCTBIO, YTOJI MEKIY JBYMsI
IUIOCKOCTSIMU aHAJIUTUYECKUMHU
MeToJaMu. BeIBOOUTH, NCIIOJIB30BATh
(dopMyIty pacCTOSTHHSI OT TOUKHU 10
IUIOCKOCTH

IIpakTrueckue 3aHATHS

Tema 33. Coaepxxanue JeKIUH Pemats npocreiinme 3a1aun Ha

[ToBTOpEHwue, OcHoBHbIe GUTYpBI, PaKThl, TEOPEMBI Kypca IJIAHUMETPUU. 3a1aun HAXO0XJICHUE JJIUH U YTJIOB B

o0o0mieHne u TUTAHUMETPHUH U METO/bI uX pemeHust. OCHOBHBIC (GUTYPHI, (haKTHl, reOMETPUUECKUX PUTypax,

CHUCTEMATH3AlMs | TEOPEMBI Kypca CTEPEOMETPHH. 3aladll CTEPEOMETPUH U METOBI UX npuMeHsTh TeopeMy [Iugaropa,

3HaHUU pelIeHus TEOpPEMBI CUHYCOB U KOCUHYCOB.
Haxonuts miiomans
MHOTOYTOJIbHUKA, KPYTa.
Pacnio3naBate nogo6HbIe GUTYpHI,
HaXOJWTh OTHOUIEHUS JUIUH U
momaaeut. Mcrons3oBats mmpu
pELICHNUH CTEPEOMETPUUECKHX 3a1a
(bakThl U METOJIbI MIIAHUMETPUU

[TpakTrueckue 3aHATHS
Tema 34. Coaep:xaHue JJeKIIUA OcBauBaTh NOHITHE




MareMaTH4eCcKo
€ OJKHJIaHue
CIIy4aiiHOMN
BEJINYMHEI

[Ipumeps! MpUMEHEHUSI MATEMATHYECKOTO OKUJaHUs (CTpaxoBaHUe,
jotepest). MatemaTtuyeckoe 0KHIaHuE CYMMBI CITy4ailHbIX BEJIUMYHH.
MatemaTHuecKoe 0XKHUIaHUE TEOMETPUUECKOTO i ONHOMHAIILHOTO
pacrpeneneHuit

HpaKTI/I‘-ICCKI/IC 3aHATHUA

MaTEeMaTHYECKOTO OXKHUIaHHUS.
[IpuBOANTH M OOCYXKIIATh TPUMEPHI
MIPUMEHEHUS MAaTEMATHUYECKOTO
OXKHJaHHUs. BeraucisaTe
MaTeMaTH4YeCKOE OXKUIAHHE.
Hcmonp30BaTh NOHITHE
MaTEeMaTHICCKOTO OKUIAHUSI U €ro
CBOMCTBA IIPH PEIICHUHU 3a]1a4.
HaxomuTh o n3BecTHBIM (hopmynam
MaTEMaTUYECKOE 0KUJIAaHUE CYMMBbI
CIy4aHbIX BeIM4YMH. HaxoauTe 1o
U3BECTHBIM (popMyam
MaTEeMaTHYCCKUEC OKUIAHUS
CIIy4alHbIX BEJIMYMH, UMEIOLINX
T€OMETPUYECKOE U OMHOMHAIIBHOE
pacrpeneneHus

Tema 35.
Hucniepcus u
CTaH/IapTHOE
OTKJIOHEHHE
CIIy4aiiHOM
BEJIMYMHbI

Coaep:xaHue JeKIUN

Jlucnepcus 1 cTaHgapTHOE OTKJIOHEHUE. Jlucnepcnn reoMeTpuyeCKOro u
OMHOMMAIBHOTO pacnpeaeneHus. [Ipaktudeckas padoTa ¢ UCIIOJIB30BaHUEM
AIIEKTPOHHBIX TaOJIHIIL

ITpakTueckue 3aHsATHS

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaH/IapTHOE OTKJIOHEHHE CITy4alHON
BennunHbl. HaxoauTs nucnepcuto mno
pacnpenenenuto. Haxoaurs o
U3BECTHBIM (OpMyJIaM TUCIEPCUIO
reOMEeTPUUECKOro 1 ONHOMHUAIBHOTO
pacnpeseneHus, B TOM 4HcClie B XOJe
NPaKTUYECKOH paboTHI C
WCIIOJIb30BAHHUEM DJIEKTPOHHBIX
TaOIuUIL

Tema 36.
3aK0H OONBININX
qucen

Coaep:xaHue JeKIIUA

3akoH 6onpIIMX yKced. BoIOOpOUYHBIH METOT UCCIIEJOBAHUH.
[TpakTryeckas paboTa ¢ HCIOIB30BAHUEM JIEKTPOHHBIX TaOJIHUIL

ITpakTueckue 3aHsATHS

3HAKOMHUTBHCS C BEIOOPOYHBIM
METOJO0M HCCICA0BAHUS
COBOKYIHOCTH JIaHHbIX. 3yuaTh B
X0J1€ PAKTHIECKOU PabOTHI C
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX




TaOJIUI TPUMEHEHHE BEIOOPOYHOTO
METO]1a HCCIICIOBAHUS

Tema 37.
HenpepriBHbie
CIIy4daiiHble
BEJIMYUHBI
(pactipeenenust)

Cojepkanue JEeKIMU

[TprMepsl HEMTPEePHIBHBIX CIy4alHbIX BedurnH. OyHKIUS IOTHOCTH
pactipenenenus. PaBHomepHOe pacnpesielieHrne 1 ero CBOWCTBa

HpaKTI/I‘ICCKI/Ie 3aHATHUA

OcBauBaTh NOHATHS: HETIPEPHIBHAS
cly4aiiHasi BeJIMYMHA, HETPEPHIBHOE
pacnpenenenue, GyHKIHS INIOTHOCTH
BEPOSTHOCTH. [IpHBOAUTH TPUMEPBI
HCIIPCPBIBHBIX CHy‘laﬁHBIX BCJIIMYHNH.
Haxoauth BepOSTHOCTH COOBITHH 110
TaHHOW (DYHKITUU TUIOTHOCTH, B TOM
YHCIIe PABHOMEPHOT'O pacipeeIeHus

Tema 38.
Hopmansnoe
pacnpezneneHue

CO,Z[ep)KaHI/IC JICKIIUH

3aauu, NpUBOJALINE K HOPMAJIbHOMY pactipeaeneHuto. OyHkuus
IUIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOI'O pacnpeneneHus. [Ipakrnyeckas
paboTa C UCIIOJIb30BAHUEM AIIEKTPOHHBIX TA0JINLL

ITpakTueckue 3aHsATUS

OcBauBaTh NOHATHSA: HOPMAJIbHOE
pacnpenenenue. Beraensate mo
OINMCAHHUIO CIIy4YaiiHbIC BEJIMUUHBL,
pacnpenenéHuble 10 HOPMAJIILHOMY
3akoHy. [IpuBoauTh IpUMEpPHI 33124,
IIPUBOAAIINX K HOPMAIBHOMY
pacnpenenenuto. Haxoaurs
YHCJIOBBIE XapAKTEPUCTUKH
HOPMAJIBHOT'O pacIpeneIeHus 1o
U3BECTHHIM Qopmyinam. Pemats
3a/1a4d, CBA3aHHBIEC C IPUMEHEHHUEM
CBOMCTB HOPMAJIBHOTO
pacrpeneeHnii, B TOM 4uCiIe ¢
HCIIOIb30BAHUEM DJIEKTPOHHBIX
TaOIuUIL

Tema 39.
[ToBTOpEHME,

ConeprkaHue JEKINU

HpeI[CTaBJ'ICHI/IC JaHHBIX C ITIOMOIIBIO Ta6HI/ILI " Juarpamm, ornucatcibHas

[ToBTOpPATE N3yUEeHHOE 1
BBICTPAUBATh CUCTEMY 3HAHUU




00001enne u
CUCTEMATU3ALM
3HAHUHI

CTAaTHUCTHUKA, OIIBITHI C PABHOBO3MOXXHBIMU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I,
BBIUHUCIICHHE BEPOSATHOCTENW COOBITUI ¢ IpUMEHEHHEM (OopMyIl U
rpaduueckux MeTofoB (KOOpAMHATHAS MIpsiMasi, IEPEBO, AUarpaMma
Olinepa), ciryyaiiHble BEJTMUMHBI U paclpeieeHus, MaTeMaTH4ecKoe
0’KMJIaHHE CIIy4allHON BEIUYUH

IIpakTueckue 3aHATUA 1
[TpomexyTouHas aTTecTalus 12
Bcero 296




4 YCJIOBHUS PEAJIMBAIIMU YYEBHOI'O NHNPEJIMETA OYVYIL04
MATEMATHKA

4.1 TpebGoBanus K MaTepPHAJIBLHO-TEXHMYECKOMY 00ecre4eHU 0

Peanuzamus yue6Horo npeamera OYIL.04 MaremaTuka TpeOyeT HaIUYUS
y4eOHOTrO KaOMHETa MaTEeMATHKH.

YdueOHast ayauTopusi JJiA TMPOBENCHUS 3aHATUNA JICKIIMOHHOTO THIIA,
MPAKTHYECKOTO THUIA, TPYIIMOBBIX U MHAWBUIYATbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTecTaluu

[Tomenienus: 1uisi caMOCTOATENBLHON pabOThl 00YUAIOIIUXCS JOJKHBI ObITh
OCHAILIEHb KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOUYEHUS K
WH(OPMAIMOHHO-TEJICKOMMYHUKAIIUOHHON CceTH M OO0eCleYeHUuEeM JIOCTyna B
AJIEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BaTeNbHYI0 Ccpely 00pa30BaTeIbHOU
OpraHu3aluu

O6opynoBaHue yueOHOTO KaOMHETa:!

Kommekt yueOHol mebenu:

— pabouee MecTo mpenoaBaTes (CToJ, CTy);

— paboune MecTa 00y4yaroImMXcs (CTOJIbI, CTYJIbS)

TexHuyeckue cpeacTBa 00yUeHHS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHncynbTaHT brokeTHbIe OpraHu3aliim:

Bepcus [IpodCrnenpanbHblii BBITYCK

3. AdobeAcrobatReader

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

5. 7zip

6. GoogleChrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBIX NMPABOBBIX JTOKYMEHTOB, OCHOBHOW M
JAOTOJIHUTEJIbHON Yy4eOHOW JuMTepaTrypbl, HeO0XOAMMOH JJsi OCBOEHUS
yueoHnoro npeamera OYIL.04 MaremaTuka
a) OCHOBHAs JTUTEpaTypa:

1. Maremaruka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHajau3a, TeOMETPHS.
Anrebpa u Havasia maTtematudeckoro anammsa. 10-11 xmaccel: 0a30BbIl U
yrayonénnbeiii yposuu : yyeOnuk / 1. A. Amumos, }0. M. Konsrun, M. B.
TkauéBa [u nap.]. — 11-e uzn. — Mocksa : IlpocBemenue, 2023. — 464 ¢c. —
ISBN 978-5-09-107210-5. — TekcT : SJeKTpOHHBIA // DIEKTPOHHBIA pPecypc
uudpoBoit obpazoBatenbHO cpeasl CIIO PROFoOpaszoBanuwe : [caliT]. —
URL.: https://profspo.ru/books/132452

2. Maremaruka: anrebpa M Hauyaja MaTEMaTUYECKOTO aHalv3a, TeOMETpHs.



https://profspo.ru/books/132452

['eometpus: 10-11 kmaccel: 6a30BbId U yrinyOnéHuslid ypoau : yueOHuk / JI. C.
AranacsiH, B. ®@. byry3os, C. b. KagomnieB [u ap.]. — 11-e uzn. — Mockaa :
[IpocBemenne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. — Texkcr
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc uudpoBoit oOpazoBarensHol cpeabl CI1IO
PROFo6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/132455

JloTioTHUTE ThHBIE HCTOYHUKH

1. Hanunrep, Bukrtop AunekceeBud. ['eomeTpusi: niuaHMMETpUYECKUE 3aJayd Ha
noctpoenue : Yueonoe mocodbue s CIIO / Janunarep B. A. - 2-e u3a. - Mocksa :
NznarenscTBO FOpaiit, 2019. - 155. - (Ilpodeccrnonansuoe oopazoanue). - ISBN
978-5-534-04836-0 : 429.00.

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

4.3 IlepeyeHb MPOrpaMMHOIO odecrneyeHusi, MpPoeccHoOHAIbLHBIX 0a3
JTAHHBIX, HHPOPMAIMOHHBIX CIPaABOYHBIX CUCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn «HTepHET», He00X0AMMBbIX
1J1s1 ocBoeHus1 yueOHoro npeamera OYIIL.04 Maremaruka
http://catalog2.vgasu.vrn.ru/MarcWeb2- s5eKTpoHHBIH KaTaaor OUOJIUOTEKH
BI'TY
http://www.iprbookshop.ru/.-anekrponao—Oubmoreuynas cucrema |PRbooks

https://ege.sdamgia.ru/ - o0Opa3oBaTeNbHBIA MOPTad JJIA IOJATOTOBKH K
IK3aMeHaM
https://adv.informika.ru/— Enunas xomrekuuu [ludpoBeix 00pa3oBaTEIbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - maremaTHyecKas SHIMKIONCIHS
http://www.ug.ru/— «Yautenbckas ra3era»

http://www.school.edu.ru/ — Poccuiickuit o0pa3oBaTesbHbII MOpTa
http://pedsovet.org/— Beepoccuiickuii aBryCTOBCKHIA TIEICOBET
http://1september.ru/razera — «IlepBoe ceHTIOPs»

4.4, OcobeHHocTH peaju3anuu  ydeOHoro mpeamera OVIL04
MaremaTtuka s o0yyawumuxcsi M3 YHCIA HWHBAJIWAOB W JHI[ C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu Juy ¢ OCPAHUYEHHBIMU BOZMOICHOCMAMU  300POBbA,
npeoycmampusaemcs UHOUBUOYANbHbIU epAPuK 0OyUeHuUsl.

HUnsanuovl u auya ¢ 02panutieHHbIMU 803MONCHOCMAMU 300P08bsL 0DecneueHbl
NeYamuviMu U INeKMPOHHLIMU 00PA308AMENbHLIMU pecypcamu 6 gopmax,
A0anmMupoOBaAHHBIX K 0ZPAHUYEHUAM UX 300DOBbAL.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOS YCHeeaemMocmu u
APOMEICYMOYHOU ammecmayuu 006y4arowuxcs, co30armcsi @oHovl OYeHOYHbIX
cpedcms,  adanmupo8anHvle Ol UHBANUO08 U JUY C  OSPAHUYEHHBIMU
B03MONCHOCMAMU  300P0GbsL U  NO36OJAIOWUE OYEHUMb OO0CMUNCEHUEe UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00pPA306AMENLHOU NPOSPAMME pPe3)bmamos


https://profspo.ru/books/132455
https://www.biblio-online.ru/bcode/438906
http://catalog2.vgasu.vrn.ru/MarcWeb2-
http://www.iprbookshop.ru/.-
https://ege.sdamgia.ru/
https://adv.informika.ru/
https://rus-math.slovaronline.com/
http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.org/
http://1september.ru/

oOyuenus u ypoeeHvb COOpMUPOBAHHOCMU BCeX KOMNEMEeHYUl, 3a5A6/1eHHbIX 6
00pazosamenvHoU npocpamme.



5. KOHTPOJIb U OLEHKA JOCTWXXEHWUHN PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA OVIIL.04 MATEMATHUKA

JloCcTIKeHNE JTMYHOCTHBIX PE3YyJIhbTaTOB OIEHWBAETCS HAa KAaY€CTBEHHOM YpPOBHE
(6e3 ormetkn). CHOpMUPOBAHHOCTD MPEAMETHBIX, METAITPEAMETHBIX, IMYHOCTHBIX
YMEHUW W 3HAHWWA OIICHWBaeTCA B Oauiax TpermojaBaTelIeM B TIpoIecce
BEITIOJIHGHUSI ~OCHOBHBIX  BHJIOB Y4YEOHOW  JEATEIBHOCTH  OOYyYarOIIUXCH,
TECTUPOBAHUS, BBITIOJHCHUS OOYYAIOIMIMMUCS CaMOCTOSITEIbHOH paboThI, TIO
pe3ysbTaTaM TEKYIIEro KOHTPOJIA U IPOMEKYTOUHOM aTTECTAIIHH.

Onenka pe3ynbTaToB

Pe3ynbraTel 00yueHus
Y Y1 (popmbl 1 MeTOBI)

JINYHOCTHBIE PE3VYJIbTATHI -BBINIOJIHEHUE  MPAKTHYECKUX
1) TIpakIaHCKOrO  BOCHMTaHMS:  CGOPMHUPOBAHHOCTH | 33JAHUH HA 3AHSTHSIX;

-YCTHBIN OTIPOC;
-CaMOCTOSTEIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE PAOOTHI;
-9K3aMEH

TpaXXAaHCKOW MO3UIMK OOydaromerocss Kak akTUBHOTO W
OTBETCTBESHHOI'O YJIeHa pOCCHICKOTO o0111eCcTBa,
MIpEJCTaBICHUE o MaTeMaTHYEeCKUX OCHOBax
(GYHKIIMOHUPOBAHUST  PA3NIUYHBIX  CTPYKTYp,  SIBICHHIA,
IpoLeayp TPpakIaHCKOro oouiecTBa (BbIOOpHI, ONPOCHI U
JIpyroe), yMEHHE B3aWMOJCHCTBOBATh C COLMAIBHBIMU
WHCTUTYTAMH B COOTBETCTBUU € UX (QYHKIUHSIMH U
Ha3HAUCHHEM,

2) MaTpUOTUYECKOTO BOCMUTAHUS: C(HOPMUPOBAHHOCTH
POCCUHCKON TPaXTAaHCKOW WJICHTUYHOCTH, YBAXXECHHUS K
NpOLUIJIOMY M HACTOAIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOIIEHHWE K JIOCTHKEHHUSIM POCCHUICKHUX
MaTeMaTUKOB M POCCUMCKON MaTE€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JIOCTHKEHUH B JPYrMX HayKax,
TEXHOJIOTHSX, c(hpepax IKOHOMUKH;

3) yXOBHO-HPAaBCTBEHHOTO BOCHHUTAHHUS: OCO3HAHHE
JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja,
c(hOpMHUPOBAHHOCTh HPAaBCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTHUYECKUM NPUMEHEHUEM
JOCTH>KEHUI HayKH U JESTENIbHOCThIO YUEHOTO, OCO3HAHUE
JUYHOTO BKJIAa B IOCTPOCHHUE YCTONYHUBOTO OYIYIIETO;

4) 3CTETUYECKOTO BOCTIUTAHUS: ICTETHUECKOE OTHOIIEHUE K
MUDY, BKJTFOYas ACTETUKY MaTeMaTHIeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, petieHui,
pPacCyXJIeHU, BOCIPUUMYUBOCTE K MaTeMaTHYECKUM
acMeKTaM pa3JIMYHbIX BUIOB HCKYCCTBA;

5) duznueckoro BocmUTaHUS: CHOPMUPOBAHHOCTh YMEHHS
NPUMEHATh  MaTeMaTHMYeCKHWEe 3HaHUS B  HMHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pPOBBIO (370POBOE THTAHUE,
cOQTaHCHUPOBAHHBIN PEXKUM 3aHATHHA U OTABIXA, PETYIISPHAS




¢u3uueckas akTHBHOCTb), PU3NUECKOE COBEPIICHCTBOBAHHE
npu 3aHATHUAX CHOPTHUBHO-03/I0POBUTEIILHON
JeSITeTbHOCTBIO;

6) TpyZOBOI'O BOCIIUTAHUS: TOTOBHOCTb K TPYly, OCO3HAHUE
IEHHOCTH TPYAOJIIO0US, MHTEPEC K pa3jIuyHbIM cdepam
npoEeCCUOHATBPHON  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTHKOW M yMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOP
Oynymier mpodeccuu | pealn30BbIBaTh COOCTBEHHBIC
KU3HEHHbIC IUIaHBI, TOTOBHOCTh M  CIHOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHUI0 W CaMOOOpa30BaHUIO Ha
OPOTSDKEHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEHICHUU NPAKTUYECKUX 33124 MaTeMaTHYECKON

HAIPaBIEHHOCTH;
7) SKOJOTHMYECKOro BOCHUTaHHS: CHOPMUPOBAHHOCTD
9KOJIOTHYECKOM KYJIBTYPHI, MMOHUMaHHe BIIUSTHUS

COIIMAIbHO-3KOHOMUYECKUX IPOLECCOB Ha COCTOSTHUE
MPUPOIHON U COIMAIIBHOM Cpe/ibl, 0CO3HAHUE TI100AIBHOTO
XapakTepa JKOJOTMYSCKHX TMpoOJIieM, OpHEHTalus Ha
MPUMEHEHNE MAaTEMATHYECKUX 3HAHWM ISl pEUICHUs 3a/1a4
B 00J1aCTH OKpY)Karollel Cpe/ibl, INIAHUPOBAHUE TIOCTYIIKOB
Y OLIEHKH MX BO3MOKHBIX MOCIEACTBUM ISl OKPYKaroUEn

CpCabl;
8) HEHHOCTH HAYYHOI'O IIO3HAHMUS: C(l)OpMI/IpOBaHHOCTB
MHPOBO33pCHU, COOTBCTCTBYIOLICTO COBPEMCHHOMY

YPOBHIO Da3BUTHS HAyKd M OOIIECTBEHHON MPAKTUKH,
NOHMMAaHWE  MaTeMaTMYecKO  Haykhu  Kak  cdepbl
YEJIOBEYECKOW JESATENIBHOCTH, JTaloB €€ pa3BUTUS U
3HQUMMOCTH I Pa3BUTUS LMBWIM3AIMHM, OBJIAJICHUE
A3BIKOM MATEMATHKH M MaTE€MaTU4YeCKOW KYJIbTYpOM Kak
CPEACTBOM IIO3HAHMS MHPA, TOTOBHOCTb OCYIIECTBIIATH
IMPOCKTHYKD M HUCCIENOBATEIbCKYIO  JEATEIbHOCTH
WHJUBUIyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

OBnanenue YHUBEPCATHHBIMHU MMO3HABaTEIIbHBIMHU
NEUCTBUSIMU:

Ba3zoBble Jloruueckue JaeiicTBUA:

BBISIBJIAT U XapaKTEPHU30BaTh CYILECTBEHHbIE MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSITHI, OTHOIICHUH MEXIY
MOHATUSIMH,  (POPMYTUPOBATH  OMpPENEICHHUsS]  TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiaccuuKaimm,
OCHOBaHHUS Ui OO0OOIIEHHS U CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHaJM3a; BOCIIPUHUMATH, (POPMYIHPOBATH U
npeoOpa3oBHIBATH CYXKICHUS: YTBEPIAUTEIbHbBIC u
OTpHUIIATEIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

-BBIIIOJIHEHUE  MPAKTHYECKHUX
3aJJaHUH Ha 3aHATHIX,

-YCTHBIH OIIPOC;
-CaMOCTOATEIbHbIE PA0OTHI;

- KOHTPOJIbHBIE PAaOOTHI;
-3K3aMeH




BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U
U TOpoTHBOpeuHs B (akTaxX, HaHHBIX, HAOMIONEHUSIX U
YTBEP)KICHUSX, NpeAsaraTb KPUTEPUHM JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaThb BBIBOABI C MCIIOJB30BAaHMEM 3aKOHOB JIOIMKH,
JNENyKTUBHBIX WM MHIYKTUBHBIX  YMO3aKJIIOUEHHH,
YMO3aKJIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNnbCTBA
MaTeMaTHYeCKUX  yTBEpXKACHWH  (mpsMble ©H  OT
NPOTHBHOTO), BBICTpANBATh AapryMEHTAIUIO, PUBOAUTH
OpUMEpPbl U KOHTPIPHUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXJIEHUS U BBIBOJIbI; BEIOMPATH CIIOCOO pelIeHust y4eOHOM
3ajjaud  (CpaBHUBAaTb HECKOJIBKO BApUAHTOB pELICHMS,
BBIOMPATh HaunOosee HOJIX OIS c yuéToM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eiCTBUA:

UCMOJb30BaTh  BONPOCHI  KaK  HCCIIEOBATENIbCKUN
UHCTPYMEHT  TO3HaHWsA,  (QOPMYIHPOBATH  BOIPOCHI,
buKcupyomue MpoTUBOpedne, MpobdiIeMy, yCTaHABIHBAThH
HCKOMOE U JIaHHOE, dbopMHUpOBaTH  THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCleIoBaHNe o YCTaHOBJICHUIO
0COOEHHOCTEH  MaTeMaTHYecKoro OObeKTa,  SBJICHU,
npoliecca, BBISBIECHUIO 3aBHCHUMOCTEH MeX]y OO0BEKTaMH,
SIBTICHUSIMH, TIPOLIECCAMU;

CaMOCTOATENbHO  (OpMYJIUpOBaTh  0000IIEHUS U
BBIBOABI [0 pE3yJlbTaTaM TMPOBENEHHOTO HAOIIOICHHUS,
UCCIIC/IOBAaHMsSI, OIICHWBATh JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MIpollecca, a TaKkkKe
BBIJIBUTaTh NPEANOJ0KEHUS O €ro pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISIBJIATH A€(PUIUTH HTHPOPMAIUH, TaHHBIX, HEOOXOUMBIX
JUTS OTBETA HA BOTIPOC U [T PEIICHHS 33]1a4H;

BHIOMPATh WHPOPMAIIHIO U3 UCTOYHUKOB PA3JINIHBIX THUIIOB,
aHaAJTM3UPOBaTh, CHCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH
UH(OPMALIHIO PA3TUYHBIX BUAOB U (HOPM IpeACTaBICHNUS;
CTPYKTYpUpOBaTh HH(pOpMaIuio, MpeacTaBIsATh €€ B
pa3n4HbBIX (hopMax, MIUTFOCTPUPOBATH rpaduyeck;
OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUU 1O CAMOCTOSTENBEHO
cOPMYITHPOBAHHBIM  KPUTEPHUSAM, CHOPMYIHPOBAHHBIM
CaMOCTOSITENIBHO.




OBJI&[[GHI/IG YHUBCPCAJIbHBIMU KOMMYHUKAaTUBHBIMHA
y4eOHBIMU JEHCTBUSIMMU:

BOCIIPUHMMATh U (OPMYJIHpPOBaTh  CYXACHUS B
COOTBCTCTBUH C YCJIOBUSAMU U LCIIIMH O6IJ_I€HI/I$I, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U THCHhMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOIY
pemieHuss  3aJa4d,  KOMMEHTHUPOBaTh  TOJYYCHHBIN
pe3yJbTar;

B X0l OOCYXIEHHs 33aJaBaTh BOMNPOCHI IO CYIIECTBY
o0CyXJaeMoii TeMbI, MPOOJIEMBI, pelIaeMoN 3aaadu,
BBICKAa3bIBaTh MJACH, HALCJIICHHBIC Ha TIMOHCK PCIICHHA,
COIIOCTABIIATE CBOU CYXICHHUSI C CYXKICHUSIMHU IPYTUX
YYaCTHHUKOB JIAJIOTa, OOHAPYKUBATh Pa3JIMUUE U CXOJICTBO
NO3MIIMH, B  KOPPEKTHOH  Qopme  ¢dopMyIupoBarth
pa3HOIJIACHS], CBOH BO3PAXKCHHS,

MPEJICTABIIATh pe3yibTaThI peuieHHs 3ajauu,
IKCIIEPUMEHTA, MCCIICOBAaHUS, MPOCKTa, CaMOCTOSTEIHHO
BBIOMpaTh (GopMarT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3CHTAIMHA U OCOOCHHOCTEH ayAUTOPHUH.

OBnajieHNe YHUBEPCAIbHBIMU DPErYISTUBHBIMU y4eOHBIMU
NEeNCTBUSIMU:

Camoopranusanus:

COCTaBJIATh IUIaH, aJTOPUTM peIIeHUs 3a7ayd, BHIOUPATH
crocod pemieHHs € Y4E€TOM MMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpoBaTb U
KOPPEKTUPOBAaTh BAapHAHTHl PEIIECHUH C Y4ETOM HOBOH
uH(pOpMaLIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJAJ€Th HaBBbIKAMU IMO3HABATENbHOH pediaexcun Kak
OCO3HAaHHS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIbHBIX
OpOIIECCOB, HX  pPE3yJbTaToB, BIAJETh  CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca M pe3yJsbrara
peleHns MaTeMaTHYeCcKOH 3a1auu;

NpeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU
pellleHnH 3a7ja4yi, BHOCUTh KOPPEKTUBBI B JESATEIILHOCTh Ha
OCHOBE HOBBIX OOCTOATEIBbCTB, JAHHBIX, HaWJIECHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEN; OLICHUBATH
COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBHUSIM, OOBICHATH
IIPUYUHBl JOCTH)KEHHUS WIM HEIOCTHKEHUS pE3yJIbTaToOB
NeSITeIbHOCTH, HAXOAWTh OWMOKY, JaBaTb  OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

IIOHMMATh M HUCIOJb30BaTh IPEHMYILECTBA KOMaHIHOW M
UHIMBUIYaJIIbHOM pabOThl MpPHU pPELIEHHH Y4eOHBIX 3ajad,




MPUHUMATH 11€JTb COBMECTHOU JCSATENLHOCTH, IIAHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpenessaTh BHIbI
paboT, AOroBapuBaThCs, OOCYKIATh MPOLECC U Pe3ybTar
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;
Y4acTBOBaTh B TPYNIOBBIX (hopmax pabOTHI (0OCYKIEHUS,
00MEH MHEHHUH, «MO3TOBBIC IITYPMBD» U HHBIE), BHITIOIHSITH
CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JIPYTUMH 4YICHAMH KOMaHJbI, OIICHUBAaTh KAa4YeCTBO CBOETO
BKJIaa B OOmMHMH  TPOAYKT MO  KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

[MPEAMETHBIE PE3VYJIBTATHI

Yuciia ¥ BbIYUCICHUSA:

OIIepUpOBATH HOHSTUAMU: panuoHaIbHOE U
JEHCTBUTEIIBHOE YHUCIIO, HATypaJbHOE, LEJI0e YHCIIO,
OObIKHOBEHHasi M  JecATUYHas  JApoOb,  IPOLEHTHI,
UCIIOJB30BaTh IPU3HAKM  JAEIUMOCTH  LEJIBIX  YHUCEll,
pa3JIoKEHUE 4YUCiIa HAa IPOCTHIE MHOMKUTEIM JUIS pELICHUs
3ajad4;

BBINOJIHATh apu(METUUYECKHE ONEepally ¢ pallMOHAIbHBIMU
U IEHCTBUTEIBHBIMU YHCIIAMY;

BBIMOJHATh  NPUOIMOKEHHBIE  BBIYKUCICHMS, HUCIOJb3Ys
IIpaBWia OKPYIJIEHUS, Je€jaTb MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

ONEpUpOBaTh  TOHATHUSAMHU:  CTENEHb C  LEIBIM U
palMOHAJIbHBIM OKAa3aTesleM, CTaHJapTHas (opMa 3amucu
JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEIECHH,
HCIIOJIB30BaTh MTOAXOSAIIYIO bopmy 3aIuCH
JNENCTBUTENBHBIX YHUCEN ISl PEIICHUS IPAKTUYECKUX 3a7ad
U TIPE/JICTABIICHUS JaHHBIX;

ONEpUpPOBATh MOHATHSAMHM: CHUHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOTO YIUIA, HCIIOJIB30BaTh 3alMCh MPOU3BOJIBHOIO
yria yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINY;
OIepupOBaTh MOHITUAMU: Jorapudm yucna, 1ecATUYHbIE U
HaTypaJbHbIE JOrapruQMBbl.

YpaBHeHUSI M HEPABEHCTBA!

ONEpUpOBaTh  TMOHATUSAMHU:  TOXAECTBO,  ypPaBHEHUE,
HEPaBEHCTBO, LEJO€, pPAlMOHAIBHOE, HPPALMOHAIBHOE

YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE
yYpaBHEHUE;
BBITOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX

BBIPAKEHHI M peniaTh TPUTOHOMETPUUYECKHUE YPABHEHNS,
BBIMOJIHATE TNPeoOpa3oBaHUsl LENbIX, PALUOHAIBHBIX U
VPPALMOHAIBHBIX BBIPAKEHUM W pelIaTh OCHOBHBIE THIIBI
LEJbIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB;

IIPUMEHATH YPaBHEHHUs M HEPABEHCTBA I pELICHUS
MaTeMaTHUYeCKUX 33734 W 3aJad M3 pa3IM4HbIX objactei

-BBITIOJITHEHUE  TPAKTHYECKUX
3aJaHUI Ha 3aHATHSX;

-YCTHBIH OIIPOC;
-CaMOCTOSTEIbHbIE paOOTHI;

- KOHTPOJIbHBIE paOOTHI;
-9K3aMeH




HayKH{ U peaJIbHOM KU3HU;

MOJIEIUPOBATh pEAJbHBIE CUTYAIlMH Ha S3BbIKE aireophl,
COCTaBIATh BBIPAKCHHUSA, YpPaBHEHHs, HEPABEHCTBA 10
YCIIOBUIO 3a/1ay, MCCIEA0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM allapaTa ajareopsl;

OPUMEHSATh CBOMCTBA CTEMEHHM Ui IpeoOpa3oBaHuUs
BBIDQKCHHM, OINEPUPOBAaTh IOHATHUAMHU: IIOKA3aTEIBHOE
YpPaBHEHHE U HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIbI
IIOKA3aTeNbHbIX YPABHEHU U HEPABEHCTB;

BBIMOJIHATE MIPEe0Opa3oBaHUsl BBIPAKEHUH, COIECPIKALINX
Jorapudmel,

OTIEpPHPOBATH MOHATUAMH: JIOTApU(PMUYECKOE yYpaBHEHUE U
HEPaBEHCTBO, PEIIaTh OCHOBHBIE THIbI JOrapUPMHUUECKUX
YpaBHEHUI U HEPABEHCTB;

HaXOJUTh pELICHUs IPOCTEHIINX TPUTOHOMETPUYECKHUX
HEPABEHCTB;

OIIEpUPOBATH MOHATUAMM: CUCTEMA JIMHENHBIX YPAaBHEHUN U
€€ peleHne, UCIO0JIb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUN
JUISL pEIIEHUs TPAKTUUECKUX 3aj1ay;

HaXOJUThb PEIICHUs ITPOCTEHIINX CUCTEM M COBOKYITHOCTEH
palMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB;

MOJICIUPOBaTh peaJbHble CUTYallMM Ha s3bIKE anreopsl,
COCTaBJISITh  BBIPAXEHUS, YpPaBHEHHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBHIO 3aJaud, UCCIENOBATH MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa ajareOpbl.

DOyHKUUH U TpaduKu:

ONepUpOBaTh MOHATUAMU: (DYHKIHSA, CHOCOOBI 3aJaHUs
¢yHKIMH, 001acTh ONpENEeNeHNuss U MHOXKECTBO 3HAUEHUIt
¢byHKIMH, rpaduK QYHKIMH, B3aUMHO 00OpaTHbIE (PYHKIINH;
ONEpUpOBaTh  MOHATHAMM: UYETHOCTb M HEYETHOCTH
GyHKIMM, HYIH QYHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
nepuoguyeckas (QYHKLIUSA, NPOMEKYTKH MOHOTOHHOCTHU
(GYHKIMM, TOYKH JKCTpeMyMma (QYHKIMH, HauOoJbliee U
HalMEHbIIee 3HAUeHUS (PYHKUUUM Ha  IPOMEXKYTKE,
UCIIOJIb30BaTh UX Ul HMCCIEN0BaHUS (PYHKIMH, 3aJaHHOMN
rpaduKom;

MCIOJIb30BaTh IpadKK QYHKIMM 1715 peleH!s] ypaBHEHUH;
CTPOMTh W 4WTaThb TrpaduKd JHMHEHHOW (yHKUHUH,
KBaJpaTUYHON (YyHKUMHU, cTeNeHHOW (YHKIUU C IEJIbIM
MIOKa3aTeNeM;

ONEepUpOBaTh  MOHATHSAMH: TpaduKd  IOKa3aTelbHOM,
JOrapupMHUUECKO U  TPUTOHOMETPUUECKUX  (DYyHKIHA,
n3o0paxarb WX Ha KOOPAMHATHOM  IUIOCKOCTH U
MCIIOJIb30BAaTh AJIs PELLIEHUS] YPABHEHUM U HEPABEHCTB;
n300paxkaTb Ha KOOPAMHATHOM TIJIOCKOCTH  rpaduxu
JUHENHBIX YpPaBHEHUH W MCIOJIb30BaThb MX AJIS PELICHUS
CHUCTEMBI JINHEWHBIX YPaBHEHHUI;

UCNOJb30BaTh TIpadukd (QYHKIUH A7 HUCCIeT0BaHUS
MIPOLIECCOB M 3aBUCUMOCTEN NpU pelIeHnH 3a7ad U3 JPYyTrux
y4eOHBIX TMpEeIMETOB U peaJbHOW IKHU3HH, BBIpAXAaThb
(opMynaMu 3aBUCUMOCTH MEX]ly BETUUNHAMU;

Havaja maTeMaTH4eCKOro aHAJIM3A!




OIIEpUPOBATH MOHATHUIMMU: IIOCJIEI0BATENBHOCTD,
apudMeTHuecKkass M TEOMETpPHYECKass  IPOTPEecCuu;
ONEpUpOBATh  MOHATUAMHM: OECKOHEYHO  yObIBaroIas
reoMeTpuueckas  Iporpeccusi, cymma  OECKOHEYHO
yOBIBaroIeil reOMETPUYECKOM POrpecCcHH;

3a/1aBaTh I0CJIEOBATENbHOCTH PA3JIMYHBIMU CIIOCO0aMU;
UCIIOJIb30BaTh  CBOWCTBA  IOCIENOBATEIBHOCTEH U
IIPOTPECCUM I PELICHUs PEealbHBIX 3aad IPUKIIATHOTO
XapakTepa.

ONEpHpOBATh  TOHATHSAMHU:  HENpepbiBHAA  (YHKIHUA,
IpOM3BOJIHAs (YHKLMH, MCIIOJIb30BaTh F€OMETPUUYECKUN U
¢u3nUecKuii CMBICT TPOM3BOTHON JUI pEIICHHs 3a1ad;
HaXOJUTh  IPOMU3BOJAHBIE  BJIEMEHTapHbIX  (YHKIMH,
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO
byHKIH;

UCIIOJIb30BaTh MPOU3BOJHYIO /ISl UCCIENOBaHUS (PYHKIUU
Ha MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl
MCCIICIOBAHMS K TOCTPOSHUIO TPa(UKOB;

HCIIOJIb30BaTh IIPOU3BOIHYIO JUTS HAaxO0KJICHUs
HAaWIy4llero pElIeHUs B IPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMUYECKHX, 3a/a4ax;

ONEepUpOBATh MOHATHAMM: IepBooOpa3Has W HMHTErpa,
NOHUMAaTh TEOMETPUYECKUH W (U3UYECKUH  CMBICT
UHTETpaa;

HaXOJUTh TIEPBOOOpa3HBIC  DIIEMEHTAPHBIX  (DYHKIIHIA,
BBIUUCIIATH MHTErpall 1o ¢popmyne HeroTona—JIeiiOHuna;
pemiath NPUKIAJHBIE 337a4d, B TOM YHUCJIE COLUAJIBHO-
HKOHOMHUYECKOTO U (PU3MYECKOT0 XapakTepa, CpeICTBaMu
MaTEeMaTUYeCKOro aHaIu3a.

MHuoxecTBa M JIOTHKA!

ONEpPUPOBATh TMOHATHAMHU: MHOYKECTBO, OIEpaluy HaJ
MHO>KECTBAMU; KCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
amnmapar Juisl OIMCaHUsl pealbHBIX MPOLECCOB U SIBICHUH,
IPY PELICHNH 33/1a4 U3 JIPYTUX YUeOHbIX IPEIMETOB;
ONEpUpPOBaTh  IOHATHUAMM:  OIPENCIICHHE,  TEeopeMma,
CJIEICTBUE, 10KA3ATEIbCTBO.

Crepeomerpus:

OIEpUPOBATh IOHATUAMM: TOYKA, IIpsMasi, IIJIOCKOCTD;
IIPUMEHATh AKCHOMBI CTEPEOMETPUM U CIIEJICTBHUS W3 HHUX
IIPU PELIEHUN F€OMETPUYECKUX 3a/1ad;

ONEPHUPOBATH MTOHATUSAMU: MapajuIeIbHOCTh u
NEPHEHIUKYIIAPHOCTD MIPSAMBIX U IIJIOCKOCTEM;
KJIaCCU(UIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE;

ONEpUpPOBaTh MOHATUSAMHU: JBYTPAHHBIM YIroJl, TpaHu
JBYTPaHHOTO yTJa, pedpo JBYTPaHHOTO Yyria, JTUHEWHBIN
yroa JBYIPAaHHOTO YyIJIa, TpagycHas Mepa JBYTPAHHOIO
yria,

ONEPUPOBATh TMOHATHAMHU: MHOTOTPAaHHUK, BBINYKIBIA M
HEBBIMYKJIbI MHOTOIPDAHHUK, JIEMEHTHl MHOI'OI'DAaHHUKA,
IIPABWIBHBIM MHOTOTPaHHMK; paclo3HaBaTb OCHOBHBIE
BU/IBI MHOTOTPaHHUKOB (mupamupa, IIpU3Ma,




MPSIMOYTOJIBHBIN TTapasuiesenuIe, Ky0);
KJIaccu(UIIUpPOBaTh MHOTOTPAaHHHUKH, BHIOMpPAas OCHOBAHUS
uid  KiaccuukauuMu - (BBIIYKJIbIE W HEBBIIYKIIbIE
MHOTOTPAaHHHKH, MPAaBUIbHBIE MHOTOTPAHHUKH, TPSMBIE U
HaKJIOHHbIE IPU3MBI, 1apaAJUIEIEIIUIIEIbI);

OIEpUpPOBATh TOHATUSAMHU: CEKYIas IUIOCKOCTb, CEUEHUE
MHOT'OI'PAaHHHUKOB;  OOBSICHATh MPHUHLMIIBI  IOCTPOCHUS
CEYEHUH, UCTOJIb3YysI METOJ CIIE/I0B;

CTPOUTh CEYEHHUS MHOTOIPAaHHHUKOB METOJIOM CIIE/IOB,
BBIIIOJHATh (BBIHOCHBIE) IUIOCKUE YEPTEXH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y;
pelaTh 3a/1a4d Ha HAaXOXKJICHUE T'€OMETPUUYECKUX BEJIUYMH
no oOpa3uaM WIM aNropuTMaM, IPUMEHsSI W3BECTHBIE
QHWINTUYECKUE METOJbl IpPU PEIIEHUU CTaHAAPTHBIX
MaTeMaTHUYECKUX 3a/1a4 Ha BHIYMCIIEHUE PACCTOSTHUI MEXay
JBYMsI TOYKaMH, OT TOYKH JO MPSAMOM, OT TOYKH J0
IUIOCKOCTH, MEX/ly CKPEILMBAIOIIMMUCS NPSMBIMHU;

pemath 3ajauyd Ha HaXO0XKJIEHUE F€OMETPUUECKUX BEJIMYHMH
no o0pa3maM WM aNropuTMaM, NPUMEHsSI W3BECTHBIC
AQHAJIUTMYECKUE METOJbl IPH PEILIEHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a/Jad Ha BBIUMCIEHHE YIJIOB MEXIY
CKPCLIUBAIOIIMMUCS  MPSAMBIMH, MEXIy HOpAMOM u
IJIOCKOCTBIO, MEKY IUIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB;
BBIUUCIATL  O0OBEMBI M IUIOLIAJUM  IOBEPXHOCTEH
MHOTOTPaHHUKOB (TIpyU3Ma, NHUpPaMUAA) C MPUMEHEHUEM
(GopMyI, BBIUUCIATH COOTHOUICHUS MEXIY IJIOMIAJIMU
MOBEpXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAaHHHUKOB;
OIEpUpPOBATh MOHATUSAMHU: CHMMETPUS B IIPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHUMMETpPUHU, UEHTpP, OCb U
IUIOCKOCTh CUMMETPUU (UTYpPBI;

U3BJIEKAaTh, IMpPeoOpa3oBbIBaTh U HUHTEPHPETHUPOBATH
UHPOPMALIMI0O O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MpenCTaBICHHYI0O Ha 4YepTe)Xax M PHUCYHKaX;
OPUMEHATh  TeoMeTpudeckue  (akTbl s pelIeHus
CTEepPEOMETPUYECKUX 3a/lad, IMpPEeIoJiaralolliuX HECKOJIbKO
IIaroB PpELIEHUs, €CIU YCIOBUS NPUMEHEHHs 3alaHbl B
ABHOU (hopMme;

IPUMEHATh MPOCTEHIIME IPOrpaMMHBIE  CpPENCTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU PELICHUU
CTEPEOMETPUYECKUX  3aJay;  NPUBOAUTH  INPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU,
pacro3HaBaTh  NPOSIBICHME  3aKOHOB T'€OMETPUHM B
HCKYCCTBE;

OpPUMEHATh  TOJIyYEHHbIE  3HAaHMA  HA  MPAKTUKE:
QHAIM3UPOBATh  pealibHble CUTyallUM M  MPUMEHSATh
W3YYEHHBIE T[IOHATUS B IPOLECCE IIOUCKA PELICHUS
MaTE€MaTUYECKH c(hopMyIHpPOBaHHOMN po0JIEMBI,
MOJIEJIMPOBaTh PEAJIbHBIE CUTyallUM Ha SI3bIKE T'€OMETPUH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATUH M TeopeM, ammapaTta aiaredpsl,
pelarh MpakTUYECKUE 33a[aui, CBSI3aHHbIE C HAXOXKJICHUEM
TE€OMETPUUYECKUX BEIUYMH.




ONEpPUPOBATh MOHATHAMU: LMJIUHAPHUYECKAs] MOBEPXHOCTb,
oOpa3yiolye IUINHIPUYECKONH TOBEPXHOCTH, LMIMHID,
KOHMYECKasi IOBEPXHOCTh, OOpasyromue KOHMYECKOH
MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEpXHOCTh;
pacrio3HaBaTh Tela BpallleHus (LWIMHAP, KOHYC, chepa u
map); OOBSICHATH CLIOCOOBI OJYYECHHUS Tl BPALICHHUS;
KJIaccu(uUUpoBaTh B3aMMHOE pACIOJIOKEHHE cepbl U
IUIOCKOCTH; OINEPUPOBATh MOHATUSAMU: IIAPOBON CETMEHT,
OCHOBAHHME CErMEHTa, BBICOTA CErMEHTa, IApPOBOM CIIOH,
OCHOBaHUE IIapOBOI0 CJIOS, BBICOTA IIAPOBOIO  CIIOH,
IapOBOI CEKTOP;

BBIUUCIIATE OOBEMBI M IUIOMIAJM TOBEPXHOCTEH Tel
BpALLEHUS, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM (HOpPMYIT;
OIEpUpPOBATh TOHATUSMHU: MHOTOIPAaHHUK, BIIMCAHHBIM B
chepy U omMcaHHBIH OKOJO cepsl, chepa, BIUCAHHAS B
MHOTOTPaHHUK WJIN TEJIO BPALICHUS;

BBIYUCIIATh COOTHOILICHHUS MEXTy IUIOIIASIMU
MOBEPXHOCTEN U 00bEMAaMHU MTOOOHBIX TE;

n300paxarb U3yyaemble (PUTyphl OT PyKU U C IPUMEHEHUEM
HPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBINIOJHATh (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB
IOPOCTBIX OOBEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHM3Y,
CTPOUTH CEUEHUS TEJl BPALLEHUS;

U3BJICKaTh, WHTEPHpPETHpPOBaTb U  IpeoOpa3oBbIBATH
MH(pOPMALMI0O O MPOCTPAHCTBEHHBIX I'EOMETPUUECKUX
¢durypax, IpeAcTaBICHHYIO Ha YepTeXax U PUCYHKaX;
OTIEpUPOBATh OHATHEM BEKTOP B IPOCTPAHCTBE;
BBIMOJIHATh JICHCTBUS CIIOKEHHsI BEKTOPOB, BBIYUTAHUS
BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBACHSATDH,
KaKMMHU CBOWCTBaMM OHM 00JIaJatoT;

IPUMEHSITH [TPaBUJIO NapajlieenuIea;

ONEepUpOBATh MOHATUSAMM: JIEKApPTOBBl KOOPAWHATHI B
IIPOCTPAHCTBE, BEKTOP, MOJYyJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXIY BEKTOpaMH,
CKaJsIpHOE TPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHBIE BEKTOPBI;

HaXOJUThb CyMMY BEKTOPOB M NpPOM3BEJEHHE BEKTOpa Ha
YHCII0, YTOJI MEXKIY BEKTOpPaMH, CKaJIIPHOE IIPOU3BEACHHUE,
packiajapiBaTh ~ BEKTOpP IO  JIBYM  HEKOJUIMHEApHBIM
BEKTOpaM;

3a/laBaTh IUIOCKOCTh yYpaBHEHHEM B JIEKapTOBOW CHCTEME
KOOp/IMHAT, TPUMEHATh TreoMeTpudeckue (axkTol s
pellleHus CTEePeOMEeTPUUYECKUX 3ajad, Ipearnoiararomx
HECKOJIBKO IIaroB PEIIEHUs, €CIM YCIOBHUS INPUMEHEHUS
3aJlaHbl B IBHOU (opMme;

pemars  MpPOCTEHIIME  TEOMETpPUYECKHE  3aJadyd  Ha
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/A;

pemiath 3aJaud  Ha JIOKa3aTelIbCTBO MAaTeMaTHYECKHX
OTHOIIEHUHA M HaXOXJCHHE T€OMETPUUYECKUX BEIMUYUH I10
o0Opa3iaM WM alropuT™MaM, MPUMEHSST U3BECTHBIE METOMbI
IIPY PELICHNU CTaHAAPTHBIX MaTeMaTHYECKUX 3a7ay;
IPUMEHATh [POCTEHIINE NPOrpaMMHBIE CpEICTBA U




3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI NPU PELICHUU
CTEpPEOMETPUYECKHUX 3a/1a4;

MPUBOAUTH IPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE M JKU3HU, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE;

IPUMEHATh  IIOJIyYEHHbIE  3HAaHUA  HA  IIPaKTHUKE:
AQHAJIM3UPOBATh  peajbHblE CUTyallud U  NPHUMEHATh
U3YYEHHbIE T[IOHATUS B IPOLECCE IIOUCKA PELICHUS
MaTeMaTUYECKH c(hopMyJIMpPOBaHHOMN po0GIIEeMBl,
MOJIEJIMPOBaTh PEAJbHBIE CUTyallUM Ha SI3bIKE T'€OMETPUU,
UCCJIEN0BATh IOCTPOCHHBIE MOJEIN C MCIOJb30BaHUEM
TeOMETPUYECKUX TOHATUH M TEeopeM, ammapara aiareOpsl,
penarh IPaKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOKIECHUEM
F€OMETPUUECKUX BEIUUUH

Teopusi BepoOsAITHOCTEI:

YUTATh U CTPOUTH TAOJIULIBI U JUATPAMMBIL;

ONEepUpPOBaTh TMOHATHSIMHU: CcpeAHee apudMeTHIecKoe,
MeaMaHa, HauOoJjblllee, HAaUMEHbIEE 3HAYEHUE, pazMax
MacCHBa YHCJIOBBIX JaHHBIX;

OTEpUPOBATH MOHATUSAMU: CIYYaHBINA SKCIIEPUMEHT (OIIBIT)
U ciy4ailHoe ~ cOObITHE,  3JEMEHTApHOE  COObITHE
(o7eMeHTapHBI  MCXOMA) CIy4alHOTO OIMbITA, HAXOJIUTh
BEPOATHOCTH B OIBITaX C PABHOBO3MOXHBIMU CIIy4alHBIMU
COOBITUSIMM, HAXOAWTb M CpPaBHUBATh BEPOSTHOCTHU
COOBITHUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX;
HAaXOOUTh W (OPMYIUPOBATH COOBITHUS: IEpEcCeUeHUue U
00beIMHEHHE JTaHHBIX COOBITHH, coOkITHE,
IPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO, MOJb30BAaThCS
auarpamMmamMu - Odnepa U QopMyJoH  CIIOKEHUs
BEPOATHOCTEN IIPH PEIICHNUH 33/a4;

ONepUpOBaTh  MOHATHUAMHU:  YCIOBHAasi  BEPOSTHOCTb,
HE3aBUCHMBbIE  COOBITHS, HAXOAUTh  BEPOATHOCTH C
IIOMOIIBIO TPAaBWJIA YMHOXKEHHs, C TOMOLIBIO JepeBa
CIIy4aiHOT'O OIIbITa;

IPUMEHSTh KOMOWHATOPHOE TMPAaBUJIO YMHOMKEHHUS TpU
pEIIEHNN 3aJa4; OINEpPUPOBaTh IOHATHAMU: HCIIBITAHUE,
HE3aBUCHUMbIE HCIBITAHUS, CEpUSl HCHBITAHUHM, yclex U
HeyJaya, HaXOAMWTh BEPOSITHOCTH COOBITUII B cepuu
HE3aBHCHMBIX HCIBITAHUN J0 TEPBOTrO yclexa, HaXOJIUTh
BEPOSITHOCTH COOBITUH B cepUr UCTIbITaHU# bepHyiu;
OIepupOBaThH TOHSTHSIMHU: cilydaiiHas BEJMYMHA,
pacnpezenieHue BEpOSTHOCTEN, IMarpaMMa paclpeieacHus.
CpPaBHMBATh BEPOSITHOCTH 3HAYEHUW CIy4ailHOM BEJIMYHUHBI
10 PacHpeeNICHUIO UM ¢ TOMOLIBIO AMATPAMM;
ONEepUpOBaTh IOHATHEM MaTeMAaTUYECKOTO  OXKHJaHUS,
NPUBOJIUTH NPUMEPHI, KaK NPUMEHSETCI MaTeMaTHUECKOe
OXXHJIaHHUE CIIy4aitHOM BEJIMYNHBI HaXOIUTh
MaTEMaTHYECKOE OXKHUIAHNUE N0 JAaHHOMY PaclpeIEeHHIO;
UMETh MPECTABIEHUE O 3aKOHE OOJIBIINX YHCET;

MMETH NPEICTABIEHUE O HOPMAIbHOM PACIIPENEIEHUN




Pazpaborunkm: 5
BI'TY HpernojaBare;ih Nepyoii Kareropuu / FO.B. Yephas
BI'TY fnpenoaaBate/ih BeICHied KaTeropun = /7% s C.J1. PribuHa
BITY [IPETIojlaBaTelib JLA. Yemuzosa
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