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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
nporpaMme MOJArOTOBKM CHELUAIUCTOB CPEIHEr0 3BE€HAa IO CIEHHATBHOCTH
21.02.19 3emueyctpoiictBo B cootBeTcTBUU ¢ PI'OC CIIO mno cnenuanbHOCTH
21.02.19 3emneyctpoiictBo ¢ yuyeroM TpeOoBanuit dOI'OC cpennero obmiero
o0pa3oBaHus, YTBEPKJICHHOTO MprukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413 u denepanbHOil 00pa3oBaTENbHON MPOTPAMMBI, YTBEPKICHHOW MPUKA30M
Munnpocsemenus Poccun ot 23.11.2022r. Nel1014;

1.2 OO6mas xapaxkrepucTuka y4deOHoro mnpeamera OYIL.04
MaTtemaTuka

Vueonsii kypc OVYIL.04 MaremaTruka sBIseTCd OJHUM M3 Haubonee
3HAUYMMBIX B IpOrpamMMme CpeaHero oOmero oOpa3oBaHMs, MOCKOIBKY, C OJHON
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOol CTOPOHBI, (OPMUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUIEHUE 00YyYalolUXCsl HA YPOBHE, HEOOXOAUMOM JIsl OCBOCHHUS
y4eOHBIX KypCcOB HH(OpPMATHKH, OOIECTBO3HAHUS, MCTOPUHU, CIIOBECHOCTU. B
pamkax ydeOHoro kypca OVIL.04 Maremaruka oOyuaroliuecsi OBJIaJE€BAOT
YHHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HayKH, KOTOopas (QOpMYJIUpPYET CBOU
JOCTIKEHUsI B MateMmartnueckoir ¢opme. Yueonsiii kypc OVYIL.04 MaremaTtuka
3aKJ1a/IbIBAa€T OCHOBY [IJISl YCHEIIHOTO OBJAJCHUS 3aKOHaMHU (DU3UKU, XUMUH,
OMOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHICHLUN 3KOHOMHUKH U OOIIECTBEHHOM XKU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO UCITOJIb30BATh UX B ITOBCEIHEBHOM XKHU3HU. B TOXe Bpems
OBJIaJICHUE AOCTPAaKTHBIMM W  JIOTMYECKM CTPOTMMH  MaTeMaTH4YE€CKUMHU
KOHCTPYKIUSIMUA Pa3BHBAET YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH
VUCTUHHOCTh YTBEP)KJEHHUSA, HCIOJIB30BaTh OO0O00IIEHHE M KOHKPETU3ALMIO,
abCcTparupoBaHWE€ M aHAJOruIo, (OPMUPYET KPEATUBHOE U KPUTHYECKOE
MmeiieHue. B xone nzyuenus OYI1.04 MaTtemaTuka Ha ypOBHE CPEJIHETO OOIIEro
oOpa3oBaHus 00yYalOIIKeCcs MOTY4YaloT HOBBIM OIBIT PEIICHUs MPUKIIATHBIX 3a/1a4,
CaMOCTOSITEIILHOIO ITIOCTPOCHUSI MAaTEMATUUECKUX MOJIEIICH PEAIbHBIX CUTyalud U
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTENM B IPUPOJAE, HAyKe M B HCKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U MX aBTOpaMH. Y4eOHBIH Kypc
OVII1.04 MartemaTnka 00JamaeT 3HAYNTEIbHBIM BOCIIUTATEIBHBIM OTEHIINAIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JEATEIIbHOCTH, TpeOyroien CaMOCTOATEIBHOCTH, aKKypaTHOCTH,
MPOJOJKUTEIPHON KOHIEHTPAMY BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yJbTar.

1.3 Heau nzyuenust yueonoro npeamera OYIL.04 Maremaruka:



- (¢opMupoBaHME IEHTPAJIbHBIX MAaTEMaTHYECKUX TMOHATUN (YHUCIIO,
BEeIIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTh, (QYHKIHUs),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTH4Ye€CKOTO
o0Opa3zoBaHus 00yJarOITUXCS;

- TOJBEICHHE 00YYaIOIMXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYXKAIOIIEro Mupa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH 00IIel KyJIbTypbl YEJIIOBEUECTBA;

- pa3BUTHE UWHTEIUICKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyJarolmuxcs, IM03HABATEIbHON AaKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS], UHTEPECa K U3YUCHHIO MAaTEeMaTUKH;

- ¢opmupoBanrue (yHKIIMOHATBHOW MaTEMaTHUYEeCKOH TPaAaMOTHOCTH:
YMEHHsI PAClO3HABaTh MAaTEMaTHYECKHE AacleKThl B pPEaTbHBIX IKU3HEHHBIX
CUTyallUsiX W TpPU H3YyYECHUH JPYTHX YUIEOHBIX TPEIMETOB, MPOSBICHHUS
3aBHCHUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIMPOBATh UX HA SA3bIKE MATEMATUKU U
CO3/1aBaTh MaTEMAaTHMYECKHUE MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTUYECKUI
anmapar JJisi perieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]1ad, UHTEPIPETUPOBATH U
OLIEHUBATh MOJyYEHHBIE PE3YJIbTATHI;

- (opMupoBaHME NPEJICTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIIM MHPOM;

- (hopmupoBaHme MPECTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KakK
O BOKHEHIINX MATEeMAaTUYECKUX MOJMAEISAX, MO3BOJISIONIMX OMUCHIBATH M M3y4aTh
pa3HbIC ABICHUS OKPYKAIOIIET0 MUPA,

dopMupoBaHrE yMEHHSI paclio3HABATh Ha YEePTEKaxX, MOJCIAX U B PEaTbHOM
MUPE MHOTOTPAaHHUKH U TeJia BPaICHHS;

- OBJIQJICHHE METOJIaMHU PEIIeHUs 3aJad Ha MOCTPOSHHS Ha M300paKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

- (¢opMHUpOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU TOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJAJICHWE QJIrOpUTMAMH pEUIeHHs OCHOBHBIX THUIIOB  3ajad,
(dbopMUpOBaHHE YMEHHUs MPOBOAUTH HECIOXKHBIE JOKAa3aTeNIbHbIE PACCYKICHUS B
XO/I€ pEUIeHHs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MMPAKTUUECKUM COEepKaHUEM;

- pa3BUTHE UHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yJaromuxcs,
MO3HABaTEJIIbHON  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIIJICHUS;

- hopMupoBaHre GyHKIIMOHATLHOW TPAMOTHOCTH, PEJICBAaHTHON T€OMETPHUH:
YMEHHE paClO3HaBaTh IMPOSIBICHUS TEOMETPUUYECKUX TIOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYAIHSIX U MPH U3YYCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEpPHOCTEH,
dbopMyIUpOBaTh MX Ha SI3bIKE TEOMETPHH M CO3AaBaTh T€OMETPUUYECKUE MOJEIH,
OPUMEHATh OCBOEHHBIM TE€OMETPUYECKHI ammapar ajis pellieHds MNPaKTUKO -
OPUEHTHPOBAHHBIX 3a7a4y, HWHTEPIPETUPOBaTh M OLIEHUBATh IOJIyYECHHBIE
pe3ybTaThl

1.4 Mecro yueonoro npeamera OQOVYIL.04 MatemaTtuka B CTPYKType
IIICC3:



VYueonsiii mpeamer OYIL.04 MaTemaTuka sBISETCS YYCOHBIM MPEIMETOM
oOs3aTenbHONM TIpeaMeTHOM oOnactu «Marematnka u uHpopmarukay DI'OC
CpeaHero oo1ero oopa3oBaHusl.

B yue6nom muane IIIICC3 yueOnsiii npeaqmer OYIL.04 MaremaTruka
BXOJIUT B COCTaB 00111€00pa30BaTENIbHBIX YUYEOHBIX MPEIMETOB.

I[Ipu otoM wu3yuenune yueOHoro mnpeavera OVIL.04 Maremaruka
PEeIyCMOTPEHO Ha 0a30BOM YpOBHE U HAIPaBJICHO HA JOCTUXKEHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.



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

1) rpaxkaHckoro BOCIUTaHUsS: COPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIUU
oOy4Jaronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHUIMCKOTO OOIIECTBa,
MPEACTABIICHNE O MaTEMaTUYECKHX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IAIHBIX
CTPYKTYp, SIBIICHHUH, TPOILEAYp TPaXTAHCKOTO OOIIeCTBa (BBIOOPHI, OMPOCHI H
JIpyroe), yMEHHE B3aUMOJICCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHHM C X (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) NaTpUOTHUYECKOTO BOCIUTAaHUA: CHOPMHUPOBAHHOCTH POCCUMCKOM
IPXKIAHCKON HUIECHTUYHOCTH, YBAXKEHHS K MPOIUIOMY M HACTOSAIIEMY POCCHUICKON
MAaTEMATUKH, LIECHHOCTHOE OTHOLICHUE K JTOCTHXKEHUSM POCCUUCKUX MATEMATUKOB
U POCCUUCKOM MATEMATHUYECKOW IIKOJbI, WCIOJB30BAHUE ATUX IOCTHKCHUU B
JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIHUTAHMUSI: OCO3HAHHUE JYXOBHBIX IIEHHOCTEH
poccuiickoro Hapojaa, c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO
MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM ITOCTHUKEHUUA HAYKU U
JESTEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOUYUBOIO
Oyny1ero;

4) 3CTETUYECKOTO BOCIUTAHUS: SCTETUUECKOE OTHOIIEHUE K MUPY, BKIIIOYast
ACTETUKY MaTeMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUN,
pacCyXJ1I€HUM, BOCOPUUMYUBOCTh K MATEMAaTUUECKUM aCIIEKTaM Pa3JIMYHBIX BUJIOB
HCKYCCTBA;

5) ¢usuueckoro BocmuTaHUs: CHOPMHUPOBAHHOCTH YMEHUS NPUMEHSTh
MaTeMaTUYeCKUe 3HaHUS B MHTEpecax 3J0pOBOro M Oe3omacHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOUIEHWE K CBOEMY 3J0pPOBbIO  (30pOBOE MHUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nuecKas
aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATUSIX CIIOPTUBHO-
03OpPOBUTENBHOM IEATENBHOCTBIO;

6) TPyAOBOTO BOCHHUTAHHWS: TOTOBHOCTh K TPYAYy, OCO3HAaHUE IICHHOCTHU
TPYIOJIIOOMS, UHTEPEC K PA3NHUHbIM cepam mpodeccCHoHaTbHON AesTeTHbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP OymyIiei
npodeccun M peaan30BbIBATH COOCTBEHHBIC YKU3HEHHBIC IJIaHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OO0pa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEM JKU3HM, TOTOBHOCTh K AaKTMBHOMY YYaCTUIO B PEHICHUU
MPAKTUYECKUX 3a7]a4 MAaTEMAaTUUYE€CKOW HAITPABJICHHOCTH;

7) DSKOJOTHYECKOTO BOCHUTAHUS: CPOPMHUPOBAHHOCTh IKOJOTHUECKOMN
KYJbTYpbl, TMOHHMAaHUE BIUSHHUS COLMAIBHO-DKOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE TIPUPOHON U COIMAIIBHOW CPENbl, OCO3HAHUE TJIO0AIBHOTO XapaKTepa
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HKOJIOTUYECKUX TPOOJIeM, OpUEHTAIMs HA MPUMEHEHHE MATeMaTUYECKUX 3HAHUMN
JUTSL pEIICHUsS 3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpelibl, IIIaHUPOBAHUE TTOCTYIKOB U
OLIEHKH MX BO3MOXHBIX MMOCIEACTBHUM I OKPYKAIOIIEH CpENbl;

8) ILIEHHOCTHM HAyYHOI'0 TMO3HAHUS: CHPOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd U OOIIECTBEHHOM
NPAaKTUKK, TMOHUMaHHE MaTEeMaTHUYeCKOM Haykd Kak cdepbl dYeIoBeuecKou
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUE S3bIKOM MAaTE€MaTUKH U MaTeMaTHUYECKOW KYyJIbTypOH KakK CpEICTBOM
MO3HAHUSI MHPA, TOTOBHOCTh OCYIIECTBIISATh NMPOEKTHYIO U HUCCIEAOBATEIBCKYIO
JEATEIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue AeiicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIuy,
OCHOBaHMs JJii OOOOIEHHS W CpaBHEHUS, KPUTEPUU IPOBOJMMOIO aHAJIN3A;
BOCIIPUHUMATh, (GOPMYITUPOBATH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIIbHbBIC
Y OTpULATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJbI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTEeIbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (MpsMbIE W OT TPOTHBHOIO), BBICTPAUBATh AapTyMEHTAIIHUIO,
MPUBOJUTH IPUMEPHI U KOHTPHPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus ydyeOHOW 3anauu (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee TOAXOAINN C YUETOM CaMOCTOATEIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkie AeHCTBHUA:

WCIIOJB30BaTh BOMPOCHl KAK HMCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEUHE,  MPoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIETOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;



CaMOCTOSITENIbHO  (popMysnHupoBaTh 00OOIIEHHS W BBIBOABI IO
pe3yibraTaM  IpPOBEAEHHOIO  HAOJIOJEHUS,  MCCIEAOBaHUs,  OLICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJITaTOB, BBIBOJAOB U 000OILICHMI;

IPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TAKXKE BBIABUIATH
MPEATNOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanueii:

BBISBJIATH A€(PUINUTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh UH(POPMALIMIO U3 HUCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO Pa3INYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS],

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

OLICHUBATh HaAEKHOCTD uH(popmaIun 1o CaMOCTOSATENIbHO
c(OpMYIMPOBAHHBIM KPUTEPHUAM, CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIC JCHCTBHA:

BOCIIPUHUMATh U (POPMYJINPOBATH CY>KIEHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, /JaBaTh IMOSCHEHUS M0 XOJy peLIeHUs 3a/Jayd,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B X0/ie OOCYKJIEeHHS 3aJaBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIa€MOI TEMBI,
npoOJeMbl, pelaeMod 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHMs], CONOCTABIATh CBOM CYXKIEHUS C CYXKICHHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapyKuMBaTh pa3jMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPENCTABIIATH PE3YJIbTAThl PELICHUS 3a]a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUIEHUS C Y4€TOM 3adad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

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

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh HABBIKAMHM  TO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPILIAEMBIX JEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yibTara peleHUs
MaTeMaTHYECKOHN 3aJ1auH;



MpeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPHU PEHICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIEHUBATh COOTBETCTBUE
pe3yibTaTa 1LEeIW M YCJIOBHUSM, OOBSICHATh NPUYMHBI JIOCTHKEHUS WU
HEJOCTI)KCHUS PE3yJbTaTOB JEATEIBHOCTH, HAXOAUTh OIIHUOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAWBHIYyaTbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOILIECC U pe3yJIbTaT paboThl, 0000111aTh
MHEHMS HECKOJIbKUX JIIOJICH;

Y4acTBOBaTh B IpynmnoBbIX (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) H UHBIE), BHIIIOJIHATH CBOIO YacTh PA0OTH U KOOPAMHUPOBATH
CBOM JICHCTBHS C IPYTHUMH YWICHaMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIaJIa
B O0mMIi TOPOAYKT 1O KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YyYaCTHUKAMU
B3aMMOJCHCTBHUSL.

I[MPEAMETHBIE PE3VJIBTATHI

Yuciia v BBIYMCJICHUSA:

ONEPUPOBATh MOHATHAMH: PAUMOHAIBHOE U JACHUCTBUTENBHOE YHCIIO,
HaTypajJbHOE, ILIEJI0€ YUCI0, OOBIKHOBEHHAs W AECSATHUYHAs JIpoOb, MPOLIEHTHI,
MCII0JIB30BaTh IIPU3HAKU JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YUCIIa HA IIPOCTBIE
MHOKUTENM JUIs PELICHUS 3a]a4;

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

BBIMOJIHATH MPUOIMKEHHBIE BHIYMCICHUS, UCIIONIb3Ys NIPAaBUIIa 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 MPaKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX;

OIIEpUPOBATH NOHATUSAMU: CUHYC, KOCUHYC Y TaHI'€HC IPOU3BOJIBHOIO YIIA,
MCITIOJI30BAaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUY;

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

YpaBHeHUS U HEPABEHCTBA!

ONIEPUPOBATH IOHATUAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LEJOE,
palMoHaIbHOE, HPPALMOHAIBHOE YPaBHECHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBITIOJHATh MPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS,
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BBITIOJHATh MPEOOpa3OBaHus LEJbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQXEHUI U peliaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB;

IPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIsl PELIEHHsI MATEMAaTUYECKUX 3a]1a4
¥ 3a71a4 U3 pa3IMYHbIX 00JacTell HayKH U PeaJIbHOM KU3HH;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C HCIIOJIB30BAHUEM alllapaTta aiureopsl;

NPUMEHATHh CBOMCTBA CTENEHU I I[pPeoOpa3oBaHUsl  BBIPAKEHUH,
ONEpUpPOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBITIOJHATH MpeoOpa3oBaHusl BBIPAXKEHUHN, COACPKAIINUX JIOTapUPMBI,

ONEepUpOBaTh MOHATUSAMU: JIOTAPU(PMHUECKOE YpPaBHEHHE U HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB;

HaXOJUTh PELICHUS] IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpPOBATh NMOHATUSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUU U €€ pPEIICHHE,
UCIIOJIb30BaTh CUCTEMY JINHEWHBIX YPaBHEHU /7151 pelIeHHs] IPAaKTUYECKUX 3a/1a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYITHOCTEMN pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEabHbIE CUTyallUM Ha s3bIK€ aireOpbl, COCTaBIAThH
BBIDAKEHHS, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3a/layH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETHU C UCIOJIb30BAHUEM anmnapara aareopsl.

DOYyHKUMU U TPAPUKH:

OMepUpoBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3aJaHus (PyHKIHH, 00JaCTh
ONpEJENeHUs] U MHOXKECTBO 3HauYeHMM (PyHKIuHU, Trpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIINH;

OTIEPUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIUH, HYIH QYHKLUH,
OPOMEXYTKH 3HAKONOCTOSHCTBA, NepuUoAMYEecKas (PYHKIMS, MPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAYeHHUs (YHKIUUM Ha TPOMEXKYTKE, HCIOJb30BaTh HX IS
uccienoBanus PyHKIUH, 3aJaHHOU rpaduKkoM;

UCIOJb30BaTh Tpa@uku (QyHKUMHA A7 pelIeHHs ypaBHEHUH; CTPOUTH U
yuTaTh TpapuKu JIUHEHHOW (QYHKIHMH, KBaApaTUYHOW (DYHKIIMH, CTETIEHHON
(YHKIIUU C LETBIM TTOKa3aTeIeM;

OMepUpoBaTh MOHATUSIMH: TpadUKHU IMOKa3aTENbHOU, JIorapuPpMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN, U300paxkaTb UX Ha KOOPAMHATHOW TUIOCKOCTH U
UCITIOJIB30BATh JJI PEIICHUs] YPABHEHHUI U HEPABEHCTB;

U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTU TpaUKy JTMHEHHBIX YpPaBHEHUN U
UCIIOJIB30BATh UX VISl PEILICHUSI CUCTEMBbI JINHEWHBIX YPaBHEHU;

UCIONB30BaTh TpaduKu (YHKIUM [ UCCIENOBaHMUS MPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havyana maTeMaTH4ecKoro aHajamsa:

ONEpUPOBATh MOHATUAMM: IOCIEIOBATENbHOCTh, apUpMeTHUecKas Hu
reoMeTpUYecKas Mporpeccuu; ONEPUpPOBaTh MOHATHIMH: OECKOHEUHO YObIBaroIas
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T€OMETpUYECKasi TPOrpeccusi, CyMMa OECKOHEUHO YOBIBAIOIIECH T€OMETPHUUECKOU
IIPOTPECCHH;

3a/1aBaTh IIOCIICIOBATEIPHOCTH PAa3IMYHBIMU CIIOCOOAMHU; HCIIOJIb30BaTh
CBOICTBaA IOCIICIOBATEIPHOCTEH M IPOTPECCUH IS PEIICHUS pPCabHBIX 3ajad
IPUKJIATHOTO XapaKTepa.

OTICpHUPOBAThH TOHATUAMU: HEMIPEPBIBHAS (QYHKIIUS, TPOU3BOAHAS (QYHKIIUH,
WCITOJI30BaTh TCOMETPUUYCCKUIA M (PU3HUCCKHUI CMBICIT IIPOU3BOIHOM JIJIsT PEIICHUS
3aJ1a4; HaXOIUTh MPOU3BOTHBIC JIIEMEHTAPHBIX (PYHKITUN, BBIYUCIISATH TPOU3BOTHBIE
CYMMBI, TPOU3BEJCHUS, YACTHOTO (DYHKITHH;

MCITOJTH30BATh IPOM3BOIHYIO JUTSI UCCIeOBaHUS (YHKIIMA HA MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHHIO TPa(UKOB;

WCITOJIB30BATh TMPOUW3BOIHYIO IS HAXOXKIACHUS HAWIYUIIEro PENICHUs B
MIPUKJIATHBIX, B TOM YHCJIE COITMATbHO-9KOHOMUYECKUX, 3a1a9ax;

OTIEpUpPOBaTh TMOHATUSAMHU: TEpBOOOpa3Hass W HMHTErpaj, IOHUMATh
TrCOMETPUYCCKUMA M (PU3UYECKUM CMBICII HHTETpaa;

HaXOJIUTh TEPBOOOpA3HBIC JIEMEHTAPHBIX (DYHKIIUN, BBIYUCISATH MHTETPA
o ¢hopmyne Herorona—JletiOnuia;

pelmarh NPUKIAIHbIE 3a7a49i, B TOM YHCJE COIUAIbHO-3KOHOMHYECKOTO U
(bU3UYECKOro XapakTepa, CpeIcCTBAMU MaTeMaTHYECKOT0 aHaIu3a.

MHokecTBa M JIOTHKA!

OTICpUPOBATh TOHATHSIMH: MHOXECTBO, OTEpPAllMA HAaJ MHOXECTBAMU;
WCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM aIlmapaT IS ONHMCAHHUS PpPeaJbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MTPEAMETOB;

OTIepUpOBaTh  TOHATHUSAMH:  ONpEIACICHUE,  TeopeMa,  CIICJICTBUEC,
JTI0KA3aTeIbCTBO.

Crepeomerpus:

OTICPUPOBATh MOHATUSAMHM: TOUKA, MPsSMasi, INIOCKOCTh; TIPUMEHATh aKCHOMBI
CTEPCOMETPHH U CJICACTBUS U3 HUX TP PCIICHUH T€OMETPUUCCKUX 3a]1a4;

OTICPUPOBATh MOHATHUSAMHU: TTAPAUICIIBHOCTD M MEPICHAUKYISIPHOCTD MPSIMBIX
U IJIOCKOCTEM;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHUE MPSAMBIX M INIOCKOCTEH B
MPOCTPAHCTRBE;

OTIEPUPOBATh TOHATHAMU: JBYTPAHHBIA YTOJI, TPaHU JABYTPAHHOIO Yrja,
peOpo ABYTrpaHHOTO yria, JJUHCHHBIA Yrojl ABYTPAHHOTO yTIJa, TpaaycHas Mepa
JBYTPAHHOTO yTJIa;

OTIEpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBITYKIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMCHTHl MHOTOTPaHHUKA, TPABWIBHBIA MHOTOTPAHHHK;
pacro3HaBaTh  OCHOBHBIC  BHJBI ~ MHOTOTPAHHHUKOB  (TMpamMuia, IpHU3Ma,
NPsIMOYTOJIbHBIN Napajijiesienune, Kyo);

KJIacCU(UIIMPOBATh ~ MHOTOTPAaHHHMKH,  BBIOMpas  OCHOBaHHUSA IS
kinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHHMKH, IIPSIMBIC U HAKJIOHHBIC MPU3MBI, apaljIeICIIIIC b );

OTIepUPOBAThH MOHATUSMHU: CEKYIasi MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;
OOBSCHATH MPUHITUIIBI TIOCTPOCHUSI CEUCHUM, UCTIOJIb3YSI METO/T CJIENIOB;
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CTPOUTh CEYEHHS MHOIOIPAaHHUKOB METOJOM  CIIEJOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y;

pelaTh 3aa4y Ha HaX0KJICHUE N'€OMETPUUECKUX BEJIMYMH 10 00pa3laM Win
aJITOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUECKUE METOJbl IPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUJIOCKOCTH, MEXAY
CKPELIMBAIOILUMUCS MPSMBIMU;

pemarh 3a7a4d Ha HaXOKJIECHUE T€OMETPUUECKUX BEJIMYMH 10 00pa3nuaM Uiu
QITOPUTMAaM, TNPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U IUIOIMIAM MMOBEPXHOCTEH MHOTOIPAHHUKOB (IIpHU3Ma,
NUpaMUJIa) C IPUMEHEHHEM (POPMYJI, BBIYUCIISITH COOTHOLICHUS MEX 1Y TUIOLIaIIMU
OBEpXHOCTEH, 00bEMaMU MOJIOOHBIX MHOTOTPaHHHUKOB;

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

U3BJIEKaTh, MpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATh HH(OOPMALUIO 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 (hOpMeE;

MPUMEHATh MPOCTEHIINE MPOTPpaMMHBIE CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl TMpPU PEUIEHUH CTEPEOMETPUUYECKUX 3aj1ay;
IPUBOJUTH TPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KHU3HWU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB F'EOMETPUU B UCKYCCTBE;

OPUMEHATh MOJYYEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEaJIbHBIC
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
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

OMepUpoOBaTh MOHATHAMU: UWIMHAPUYECKAs IMOBEPXHOCTh, 00Opasyrolue
UUJIMHAPUYECKON MMOBEPXHOCTHU, LIMIMHAP, KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIne
KOHUYECKOM TOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTb;

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

KJaccu(UIMpoBaTh B3aUMHOE pacroyiokeHue cdepbl U IIIOCKOCTH;
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,
reOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYIL;
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OTIepUPOBATH MOHSATUSIMH: MHOTOTPAHHUK, BIIUCAHHBIN B Chepy ¥ OTTUCAHHBIHA
okoJ10 cepsl, cepa, BucaHHasi B MHOTOTPAaHHUK WJIM TEJIO BPaIllCHMUS;

BBIYUCIIATH COOTHOIICHHUS MEXIY IIOMIAJAsIMU MOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TENT;

n3o0paxaTh H3ydaemble (UTYPbl OT PYKHM M C TIPUMEHEHHEM IIPOCTHIX
YEepPTEKHBIX UHCTPYMEHTOB;

BBITIOJTHATD (BEIHOCHBIC) IIJIOCKHUE YEPTEKH M3 PUCYHKOB IIPOCTHIX 00 BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS T BPAIICHUS;

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

ONEPUPOBAThH MOHSTUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJHATh JCHCTBUSI CJOXKEHUST BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAMH OHM 00J1a/1a10T;

MPUMEHATH TPABUIIO MapaJlIeNICIUIIe1a;

ONEPUPOBATH MOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YroJd MEXIYy
BEKTOpPaMH, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbBIC M KOMIIJIAHAPHBIC
BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB M MPOM3BEICHUE BEKTOpa HA YHUCJIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJACHUE, PACKIAJbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOpPaM;

3a/1aBaTh IUIOCKOCTh YpPAaBHEHHEM B JICKapTOBOM CHUCTEME KOOPAWHAT;
MPUMEHSIThL TeoMeTpuueckue (akThl Uil PEIICHUS CTEPEOMETPUUECKUX 3ajiad,
MPENOoJIararoIuX HECKOIBKO IIIaroB PEIICHUs], €CJIU YCIOBUS IPUMEHEHUS 3a1aHbl
B IBHOU (popme;

peliaTh MpoCTEeHIIMe reOMETPUUYECKHE 3a/aul Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia;

peliarh 3ajadyd  Ha JI0Ka3aTeJIbCTBO MATEMAaTHMYECKMX OTHOIIEHUM U
HaxO0XXJICHUE TCOMETPUICCKUX BEIMYHMH 110 00pa3liaM WUiId aJlfOpUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI IIPU PEIICHUHN CTAaHAAPTHBIX MaTEeMaTUUECKUX 3a]1ay;

NPUMEHATh MPOCTEHIIIME MPOTPAMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

MPUBOJUTH TPUMEPhl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MpUpPOAEC U
YKW3HU, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE;

MPUMEHSTH TIOJYyYCHHBIC 3HAHMUS Ha TMPAKTUKE: aHAJIM3UPOBATh pPeabHbIC
CUTyalldd W TPUMEHSATh HM3YYCHHBIE TIOHSATHUS B TMPOIECCE IOMCKA PEIICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAHHON TPOOJEMBbl, MOJIETUPOBATh PpPEaAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, WCCIEN0BATh IOCTPOCHHBIE MOJICIU C
MCIIOJIb30BaHUEM I'€OMETPUUYSCKUX TIOHATHI U TEOPEM, aIllapara ajreopsl, pemaTh
MPAKTUYECKUE 3aJ1a4d, CBA3aHHBIE C HAX0XKJACHUEM I'€OMETPUUECKUX BEIIMYHH;

Teopusi BeposiTHOCTEH

YUTATh U CTPOUTH TAOIHUIIBI M THATPAMMBIL;

OTIepUpOBaTh  IOHATHSAMHU:  CpeaHee  apu(pMETHUECKOoe,  MeuaHa,
HanOoJIbIIICe, HAMMEHBIIIEE 3HaUYCHHE, pa3MaX MacCHBa YHCIIOBBIX JaHHBIX;
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ONEPUPOBATH MOHIATUSIMU: CIyYaWHBIA IKCIEPUMEHT (OMBIT) U ClydyailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM MCXOJ) CIIy4ailHOrO OIbITa,
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaxXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITUA B M3YUECHHBIX CIIYYalHBIX
HKCIEPUMEHTAX;

HAXOJUTh U (OPMYIUPOBATH COOBITHS: TIEpeceUeHUE U 0O0BEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, TMPOTUBOMOJIOXKHOE JAHHOMY COOBITHIO, TOJIb30BATHCS
auarpaMMmamu Jisepa u GopMyIIoi CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 3a]1a4;

ONEPUPOBATh MOHITUSIMU: YCIOBHASI BEPOATHOCTh, HE3ABUCUMBIE COOBITHS,
HaxOJUTh BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOKEHHUS, C IOMOLIBIO JEPEBa
CJIy4alHOTO OIIbITA;

MPUMEHATh KOMOMHATOPHOE MPaBWJIO YMHOXKEHUSI TPU PEIICHUU 3ajiay;
ONEPUPOBATH TMOHATUSIMHU: HCIBITAHWE, HE3ABUCHMBIE UCIBITAHUSA, CEPUS
UCIIBITAaHUM, yCIeX W HeyJlaya, HaXOAUTh BEPOSTHOCTH COOBITHM B CEepUU
HE3aBUCUMBIX HCTBITAHUN JI0 MIEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTU COOBITUI B
cepuu ucnbiTanuil bepnyiuy;

ONIEpUPOBATh  NOHATUSIMM:  CJIydallHas  BEJIIMYMHA,  pacIpeleiICHUe
BEPOSITHOCTEN, TMarpamMMa pacupeeacHusl.

CpaBHUBAaTb  BEPOSITHOCTH  3HAYCHUM  CJIy4YalHOW  BEJIUYUHBI IO
pacupeaeseHUIO UK C IIOMOIIBIO JUarpaMM;

ONEPUPOBATH MOHATHEM MATEMATUYECKOTO OKUAAHUS, IPUBOJIUTH IPUMEPHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXHUAAHWUE CIIYYaWHOW BEIWYMHBI HAXOIUTh
MAaTeMaTHYECKOE 0KUIAHNE 110 JAHHOMY PACIIPEACIICHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINUX YHCEIT;

MMETh NPEACTABIEHNE O HOPMAIBHOM PACTIPEIEICHUN
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJIMETA OYIIL.04
MATEMATHKA

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

Bux yueOHoit padoThl Oo0bem

4acoB
O0beM padoThHI 00YUAIONIHXCS B AKAJIeMHYeCKHX Yacax (Bcero) 296
O6beM padoTHl  OOYYAKIIHXCSI BO  B3aMMOJAEHCTBHM € 2172

npenojaanaresgemM (BcCero)

B TOM 4YHMCIJIC:

JIEKIIUA 116

PAKTHYECKUE 3aHATUS 156

HpOMe)KyTO‘IHaSI arTrecranmuia B (l)OpMe

Ne1u 2 cemectp —3K3aM€H, B TOM UHCIIE: 24
MOATOTOBKA K SK3aMEHY,
MpeIK3aMEeHAIIMOHHAS] KOHCYIbTAITHA,
npoleaypa cIayn dK3aMeHa
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3.2 TemaTuveckuii JjiaH u coaep:xkanue yueonoro npeamera OYIL.04 MaremaTtuka

OKpYTJICHUS, TPUKUIKA U OLICHKA PE3yJbTaTa BEIYMCIEHUN. ToXaecTBa U
TOKJIECTBEHHBIE TTPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHHUSI.
HepaBeHcTBo, penienre HepaBeHCTBAa. MeTo1 UHTEPBAIOB. Pelienue nenbix
U 1poOHO-paIlMOHATIFHBIX YPAaBHEHU U HEPABEHCTB

TemaTnueckue O0bem OcHoBHbBIE BU/bI 1eSITEJIbHOCTH
OcHOBHOe coiep:kaHue
0JI0KH, TEMBI 4acoB o0y4aronerocst
1 2 3
Tema 1. CojneprxaHue JEeKIU 2
MHoxecTBa 1 MHoecTBO, oniepalny HajJ MHOXKecTBaMu. J{narpamMmsbl Ditnepa—BenHa. Hcrnons30BaTh TEOPETUKO-
panMoOHAJIbLHBIX | Paninonansubie yncia. OOBIKHOBEHHBIC U IECATUYHBIC APOOU, TIPOIICHTHI, MHO>KECTBEHHBIH armapar s
H OECKOHEUYHBIE MePUOANUECKUE Apoou. ApudMeTHuecKue onepaiuu ¢ OINKMCAHMS X0/1a PELICHUS
AeHCTBUTENbHBI | pallMOHAIBHBIMH YUCIAMHU, TPEOOPA30BaHNUS YHCIOBBIX BHIPAKEHUH. MaTeMaTUYeCKHX 3a/1a4, a TAKXKeE
X 4mce. [Tpumenenue apobeli u NPOLEHTOB Ul PEIIEHUs IPUKIIAIHBIX 3a1a4 U3 pealIbHBIX MIPOLIECCOB U SBJICHUH, IPU
PanmonanbHble | pa3iuyuHbIX OTpaciiel 3HaHUN U pealbHOM XKu3HH. JleficTBUTEbHBIC YHCTIA. pEeIIeHnH 3a7a4 U3 IPYTUxX y4eOHbIX
ypaBHeHHMs M | PannoHnanbHble M UppallMOHANIbHBIE Yyucia. ApudMeTHuyecKue onepammu ¢ npeamMeToB. OnepupoBaTh
HEPaBeHCTBA | JCHCTBUTENbHBIMU YicIaMu. [[pubnmxEHHbIe BEIUMCICHUS, TPaBIIIa MOHATUSMHU: PallMOHAIBHOE YUCIIO,

JNIEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs IPOOb, IeCATUIHAS
JIpoOb, TPOLIEHTHI. BBITOTHATH
apudmeTryecKue oneparmu ¢
panMoOHATBHBIMH U
JIECTBUTENIbHBIMU YUCIIAMU;
MPUOIMKEHHBIE BEIYUCIICHUS,
MCIIOJIb3Ysl IIPaBUJIa OKPYTJICHHUS.
Jlenath NPUKUIKY U OLICHKY
pe3ynbTaTa BIUMCIECHUH.
OnepupoBaTh NOHATUSIMU:
TOXJ/IECTBO, YpAaBHEHUE, HEPABEHCTBO;
11E€JI0€ U PAIlMOHAIBHOE YpaBHEHHUE,
HEpaBEHCTBO. BHINOIHATD
npeoOpa3oBaHMS IENBIX U
palMoHaNbHBIX BhIpakeHUU. Pemath
OCHOBHBIE THIIBI TIEJTBIX
MPPALMOHATIBHBIX YPAaBHEHUHN U




HepaBeHCTB. [IpuMeHATH
palMOHaIbHbIE YPABHEHUS U
HEPAaBEHCTBA JUIsl PEIIECHUS
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKu U
peanbHON KU3HU

IIpakTueckue 3aHsATUs 4
Tema 2. ConeprkaHue JCKIUU 4
DOyHKIUH U 1 ®ynknus, criocoos! 3ananust GyHkun. BzanmMuo oOpatHbie GyHKINH. OmnepupoBatb MOHATUSAME: (DYHKITHS,
rpaduxu. I'paduk pynkuuu. O61acTh OnpeneaeHusi 1 MHOKECTBO 3HAUCHUN crocoObl 3a1aHus GYHKIIMH, B3aUMHO
Crenensn ¢ ¢ynkunu. Hymu ¢yskuuu. [IpomexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE U oOparHble GyHKINHU, 00JIaCTh
HeJIbIM HeuéTHble QpyHKIMU. CTeneHs ¢ 1ensiM nokaszareneM. CtanaaptHas Gpopma ONpEeNIETICHUSI U MHOKECTBO 3HAUCHUI
noKasareJjieMm 3aIMMCH IeHCTBUTENBHOTO yKcia. Vcnoiap30BaHne moaxoasmen (opmbl ¢bynkunu, rpaduk QyHKIAN;
3alKUCH IEUCTBUTENIBHBIX YACEN JJI PEIICHUS] TPAKTUYECKUX 3a]1a4 U 4ETHOCTh M HEYETHOCTH (QYHKIIHUH,
npezcTaBieHus JaHHbIX. CTeneHHas QyHKIHS ¢ HATypaTbHBIM U LIETBIM HYIH QYHKIIIH, TPOMEKYTKH
nokasaresneM. E€ cBoiicTBa u rpaduk 3HAKOIOCTOSIHCTBA. BBINOIHATE
npeoOpa3oBaHMs CTETICHEH C IIeJIbIM
nokasarenem. Mcnonb3oBars
CTaHAapTHYIO (hOopMy 3aIucu
JEHCTBUTEIBHOTO YNCIIA.
®opMyIMpoBaTh U UIUTFOCTPUPOBATH
rpauuecKy CBOMCTBA CTEMEHHOM
¢yskun. Beipaxkats hopMynamMu
3aBHCHUMOCTH MEKIy BETUYHHAMHU.
Hcnonp3oBath U pOBbIE pECYPCHI
JUIS TOCTPOCHUS TpauKOB (PYHKIIUH
Y U3YYEHMS UX CBOMCTB
ITpakTHueckue 3aHsTH 6
Tema 3. ConeprkaHue JEeKITUN 2
Apupmernyeck | 1 ApudmeTrndeckuil KOPSHb HATypalIbHOU cTeTieHH. JleiicTBHS ¢ DopMyJIUPOBATH, 3AMUCHIBATH B

Uil KOPpEeHb N—
0il CTENeHu.

apu(MeTHUECKUMH KOPHAMHU N—OH cTereHu. Perenne nppanmuoHaibHbIX
ypaBHeHUH U HepaBeHCTB. CBOMCTBA U rpaduk KOpHS N-0M CTENeHU

CHUMBOJIMUYECKON opme U
WJUTIOCTPUPOBATH MPUMEPAMHU




HppauuonajibH
ble YPABHEHHA
U HEPaBeHCTBA

CBOICTBA KOPHS N-Ol CTEIEHMU.
BrimonusaTe npeodpazoBaHust
UPPALMOHATBHBIX BBIPAXKCHUH.
Pemate 0OCHOBHBIE THIIBI
UPPALMOHATIBHBIX YPABHEHUN U
HepaBeHCTB. [IpuMenaTs s
pellIeHus pa3IMUHbIX 3a7a4
MPPALMOHAJIBHBIE YPAaBHEHUS U
HepaBeHcTBa. CTPOUTD, UUTATH
rpaduK KOpHS N-0i cTeneHH.
Hcnonp30Bath MUQPOBBIE PECYPCHI
JUTSI TIOCTPOEHUS TPapUKOB (PYHKIIHIMA
Y U3YYEHUS UX CBOWCTB

ITpakTHyeckue 3aHsITHS 4
Tema 4. Copepkanue JEeKIMN 2
®opmyJibl 1.CuHyC, KOCHHYC M TaHT'€HC YMCIOBOIO apryMeHTa. ApKCUHYC, OneprpoBarh NOHATUAMU: CUHYC,
TPUITOHOMETPH | ApKKOCHHYC U apKTaHT€HC YHUCIIOBOIO apryMeHTa. TpUroHoMeTpuyeckas KOCUHYC U TAHT€HC MPOU3BOJIBHOIO
u. OKPYKHOCTb, OIIPE/IeNICHHE TPUTOHOMETPUYECKHX (QYHKIUI YHUCIOBOIO yria. Mcronb30Barh 3anuch
Tpuronomerpu | aprymenta. OCHOBHbIE TpUTOHOMETpUUecKue ¢popmyisl. [IpeobpazoBanue MIPOM3BOJILHOTO YTJjia uepe3 oOpaTHbIe
YecKue TPUTOHOMETPUYECKUX BBIPA)KEHUH. PerieHne TpuroHoMeTpuIeCcKux TPUTOHOMETpUUYECKHE (DYHKIUH.
YPaBHEHUSA YpaBHEHUN BrimonusaTe npeodpazoBaHus
TPUTOHOMETPUYECKHUX BBIPA)KEHUH.
Pemarb 0OCHOBHBIE THUIIBI
TPUTOHOMETPUUECKHUX ypaBHEHUN
[TpakTHdecKue 3aHsITHS 6




Tema S. 1.ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEAOBATEILHOCTEH. 2 OnepupoBarh NOHATUIMMU:
IocaenoBaresb | MOHOTOHHBIE ITOCIEI0BATEIBHOCTH. ApudMeTHYEeCKast U TeoOMeTpuyecKast HIOCJIEI0BATEIBHOCTD,
HOCTHU U nporpeccuu. beckoHeuHo yOpIBaroIasi reOMETpUYeCcKast Iporpeccusi. apupMeTHyecKast 1 TeOMETPHUECKast
Mporpeccun CymMma 6eckoHeuHO yObIBaroIeii reoMeTpudeckoi nporpeccuu. @opmyina nporpeccun; OECKOHEYHO
CJIO’KHBIX TPOLIEHTOB. Vcrionb30BanNe MPOrpeccuu s peIIeHUs pealbHbIX yOBIBaroIIasi reOMeTprudecKas
3ajjay MPUKJIAJHOTO XapaKTepa nporpeccusi, CcyMmma 6€CKOHEUHO
yOBbIBaIOLIEH reOMEeTpUUECKON
nporpeccuu. 3a1aBaTh
MOCJIEIOBATEIBHOCTH PA3TUIHBIMA
cnocobamu. [Tpumensts Gpopmymiy
CJIO’KHBIX TIPOLIEHTOB JUISl PELICHUS
3ajja4 U3 peaJbHOM MPAKTUKH (C
UCTIOJIb30BAaHUEM KAJIBKYJISATOPA).
Hcnonp3oBath cBOMCTBA
MOCJIEIOBATEIBHOCTEN M MTPOrPECCHid
JUISl peLIeHUs] pealbHbIX 33134
MIPUKIIQJHOTO XapakTepa
[TpakTHyeckue 3aHATHS 4
Tema 6. CopepxaHue JeKIUn 1 [TprMeHsITh OCHOBHBIE MOHATHUS Kypca
HosTopenue, OcHOBHbIC TOHSTHUS Kypca aareOpbl M Hayaa MaTeMaTHYeCKOTO aHaN3a, Iredpbl M Hayajl MaTeMATHYECKOTO
obobmenue, 00001IeHE M CHCTEMATH3AINs 3HAHMUI aHajn3a I peIeHus 3a1aq us
cucTeMAaTH3alu peasbHOM JKU3HU U JPYTUX
s 3BHAHUIA MIKOJBHBIX JUCIUTUINH
ITpakTueckue 3aHsATUS 1
Tema 7. Cojepxanue JEeKIMN 2
BBenenue B OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA, MIPSIMast, TNIOCKOCTb, AKTyanmu3upoBaTh (PaKThl 1 METOBI
CTepeoMeTpHI0 | mpocTpaHcTBo. [IpaBuina n300pakeHus Ha pUCYHKaX: U300pakeHus IUIAHUMETPHH, PEJICBAHTHBIE TEME.

IJIOCKOCTEH, MapayiebHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
[TonsATHA: IEepeceKarorecs IO0CKOCTH, IIEPECEKAIOIIUECS IIpsIMast U
IJIOCKOCTh. 3HAKOMCTBO C MHOTOTPaHHUKaMH, U300paxeHue
MHOTOTPaHHUKOB HAa PUCYHKaX, Ha NPOEKIIMOHHBIX YyepTekax. HaganpHble

ITonyuaTs npencraBieHHs O
IPOCTPAHCTBEHHBIX (pUTrypax,
pazOupaTh MPOCTEUIITINE TIPaBUIIA
n300paskeHust 9TUX QUryp.




CBe/IeHUs 0 Ky0Oe 1 mupamuze, ux pa3BePTKU U Mojenu. CeueHust
MHOrorpaHHUKoB. [ToHsATHE 00 aKCMOMaTHYECKOM OCTPOCHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX

N300paxaTh MpsMYIO U IIIOCKOCTh Ha
pucynke. Pacnio3naBath
MHOTOTPaHHUKH, TUPAMULY, KyO,
Ha3bIBaTh UX DJIEMEHTHI. Jlenarh
PUCYHOK Ky0a, TUPAMHUIBI, HAXOUTh
OIMOKHU B HEBEPHBIX N300PKCHHSIX.
3HAKOMHTBCS C CEUCHUSIMHU, C
METOJIOM CJICJIOB; MCIIOJIB30BaTh IS
MIOCTPOCHHUSI CEUCHHSI METOJT CIICIOB,
KpaTKO 3aliChIBaTh IIaru
oCTpoeHUs cedcHwus. Pacro3naBars
BUJI CCUCHUS

Y OTHOIICHUH, B KOTOPBIX CCUCHHE
nenut pedpa kyba, HaXOIUTh
Ionaab ceueHus. Mcnonp3oBarh
nosobue Mpu pelieHny 3a1ad Ha
MOCTPOEHUE CEYCHUN. 3HAKOMHUTHCS C
aKCMOMATUYECKUM MTOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPHUU U CIIEJCTBUSIMH U3
HuX. MumocTpupoBaTh akCHOMBI
PUCYHKaMHU U IPUMEpPaMH U3
OKPY’KaroIIe 00CTaHOBKU

[TpakTHyeckue 3aHATHS 4
Tema 8. Coneprxanue JeKIHA 3
Mpsimbie n B3anMHOe paciioniokeHue MPsIMbIX B TIPOCTPAHCTBE: MEPECEKAIONIUECS, AKTyanmu3upoBaTh (PaKThl U METOIBI
INJIOCKOCTHU B napajiCJIbHBIC U CKPCIIUBAIOIIHUECS IIPSAMBIC. HapaJ'IJIeJ'II)HOCTB IPpAMBIX U IIAaHUMETPHH, PEIICBAHTHBIC TEMC,
NPOCTPAHCTBE. | IUIOCKOCTEH B MIPOCTPAHCTBE: MapauIeIbHBIE MPSIMbIE B IIPOCTPAHCTBE; NPOBOIUTH aHAIOTHH. [lepeuncisaTh
IMapajjenbHoOC | MapaieabHOCTh TPEX MPSIMBIX; MAPATIICIBHOCTD IPSMOM M TIOCKOCTH. BO3MOJKHBIE CITOCOOBI PACTIONIOKEHHUS
Th NPSIMBIX H VYTIIBI ¢ COHANPABICHHBIMU CTOPOHAMH; YTOJI MEXy IPSIMBIMH B JIBYX MPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTeEI npoctpancTe. [lapaieabHOCTh MIIOCKOCTEH: TapauieIbHbIE MIIOCKOCTH; WLTIOCTPUPOBATh UX Ha MPUMEpaXx.

CBOMCTBaA apaJiyICJIbHBIX IIOCKOCTEH. HpOCTCI\/'IIJ_II/Ie MMPOCTPAHCTBCHHBIC

JlaBatb onpenenexue




(GUrypsl Ha MIOCKOCTU: TETPadap, KyO, MapajuieienuIie; oCTpOeHHe
CEYeHUN

CKPEIINBAIOIINXCS PAMBIX,
(bopMynupoBaTh NPU3HAK
CKPEIIHBAIOIINUXCS IPSIMBIX U
IIPUMEHSATH €ro IIPU PEIICHUN
3azmad. PacriozHaBaTh npusmy,
Ha3bIBaTh €€ 21eMeHThl. CTpPOUTH
CEYEHHUS ITPU3MbI Ha TOTOBBIX
yeprexax. [lepeuncnsate BO3MOXKHBIE
C1ocoObl B3aUMHOTI'O PaCIOJIOKEHUS
IIPSIMOM U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOAUTD
COOTBETCTBYIOILE IPUMEPHI U3
peanbHOM XHU3HU. /JaBaTh
OIpeeIICHUE MapaJlIeIbHOCTH
IIPSAMOM U TNIOCKOCTH.
dopMynMpoBaTh MPU3HAK
MapaJUIEIbHOCTH NPSIMOU U
IJIOCKOCTH, YTBEPKACHHUE O MPAMOI
MEePECEUCHUS ABYX MIOCKOCTEH,
IIPOXOJALINX Yepe3 MapajuleiIbHbIE
npsimble. Pemate npakTuueckue
3aJla4M Ha IOCTPOCHUE CEUECHUN
MHororpaHHuka. OOBSCHATH Cllydan
B3aMMHOI'0 PACIIONIOKEHUS
mIockocren. /laBate onpenenenue
NapajuIeIbHBIX TNIOCKOCTEN;
MPUBOJIUTH PUMEPHI

U3 peajbHOM JKU3HU U OKPYXKarolen
00CTaHOBKH, WILTIOCTPUPYIOILIHE
NapaJuIeIbHOCTb MJIOCKOCTEN.
Hcnons30Bath Npu3HaK
NapaJUIEIbHOCTH JBYX INIOCKOCTEM,




CBOMCTBA MapaJlIEIbHbIX INIOCKOCTEN
IIPU PELIECHNH 3a/1a4 Ha IOCTPOECHHUE.
OOBSACHATD, UTO HA3BIBACTCS
MapajuieIbHbIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHSETCS IPOEKTHPOBAHUE
¢buryp Ha Tiockoctb. M300paxars B
MapajieIbHON MPOEKIIUU Pa3InYHbIE
reoMeTpuyeckue QUrypsl.
MopaenupoBaTh peajabHbIC CUTYallMU
Ha s13bIKE T€OMETPHUH, UCCIEI0BATh
[IOCTPOEHHBIE MOJEIIH C
HCII0JIb30BAHUEM I€OMETPUUECKUX
noHATUH. Mcnonp30BaTh npu
pelIeHnH 3a]1a4 Ha IOCTPOCHHE
CEYEHUI NOHITHE NAapAJUIEITBbHOCTH,
MPU3HAKYU U CBOMCTBA NapaJljIeIbHBIX
MPSIMBIX HA MJIOCKOCTH

ITpakTueckue 3aHsATHS 4
Tema 9. Coaep:xaHue JeKIIUA 3
Iepnenaukyas | [leprneHauKyIIPHOCTD MPSAMOMN U TIIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMbIE AKTyanu3upoBath (PaKkThl 1 METOJIbI
PHOCTH B [IPOCTPAHCTBE, MPSIMbIE apaJIJIEIbHbIE U EPIEHANKYISIPHBIE K MJJAHUMETPHUH, PEJICBAHTHBIE TEME,
NPSAMBIX U MJIOCKOCTH, MPU3HAK TEPICHANKYIIPHOCTH TIPSIMOM M TUIOCKOCTH, TeOpeMa MPOBOAUTH aHANOTUU. OOBSICHATD,
IUIOCKOCTel 0 MPSAMOU NMEePHNEHIUKYISIPHON MIIOCKOCTH lleprnieHIuKynsip 1 HaKJIIOHHBIE: KaKOM yroJl Ha3bIBAETCS YIIIOM MEXIY

pacCTOAHNUE OT TOYKH 0 IMIIOCKOCTH, paCCTOAHUEC OT HpﬂMOﬁ J0 INTIOCKOCTH

MIEPECEKAIOIIMMHUCS TIPSIMBIMH,
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTpaHCTBE. J[aBaTh OnpeneleHne
NEPHEHAUKYIISPHBIX NPAMBIX U
MIPSIMOM, MEPIICHIUKYIISIPHOU K
IJI0CKOCTH. HaxoauTs yriibl Mexny
CKpEIIUBaIOIIUMHUCA MIPSIMBIMU B KyOe
u nupamupe. [IpuBoauTs npumMeps! U3




peanbHON JKU3HU U OKPYXKaIOLIEH
00CTaHOBKH, WJUTIOCTPUPYIOLIHE
HEPIEHIUKYJIIPHOCTD MIPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJISIPHOCTD IPSIMOM K
I10CKOCTH. POPMyIMPOBATH IPU3HAK
NEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH, IPUMEHSATH €T0 Ha
MpaKkTUKE: OOBIACHITH
HEepIEeHIUKYIIIPHOCTh pedpa Kyba u
JIMaroHAJIA €ro rpaHu, KOTopas ero He
COJZIEP’KUT, HAXOAUTD JJIUHY
JMaroHaiy Kyoa. Beraucisate BbICOTY
MPaBUJILHOM TPEYTrOIbHOU U
IIPaBUJILHOM YETBIPEXYTOJIbHON
nupamus o JuyinHam pédep. PemaTsb
3a/1a4y Ha BBIYMCIICHHUSI, CBSI3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO NPSAMON U
IIJIOCKOCTH, C UCIIOJIb30BAaHUEM IIpU
peLICHUH TUTAaHUMETPHUECKUX (PaKTOB
1 MeTog0B. OOBICHATE, YTO
Ha3bIBAIOT NEPIIEHIUKYJISIPOM U
HAaKJIOHHOHM U3 TOYKH K IJIOCKOCTH;
IIPOEKIIMEN HAKJIOHHOM Ha IJIIOCKOCTb.
OOBACHATD, UTO Ha3bIBACTCA
pacCTOsTHUEM: OT TOYKH 110
IIJIOCKOCTH; MEXY NapajuIeIbHbBIMU
IUIOCKOCTSIMU; MEXKy IPSIMON 1
MapaJyIEIbHOM €M INTIOCKOCTBIO;
MEXy CKPELMBAIOIUMUCS
npsiMbIMU. HaxoauTte 3T paccTosiHus
B IIPOCTHIX ClIy4asx B KyOe,




nupamuje, npusme. Moaeauposarb
pEaJIbHbIC CUTYAllUH Ha SI3bIKE
Ir€OMETPUH, UCCIIEN0BATD
IIOCTPOEHHBIE MOJEIIU C
MCII0JIb30BAHUEM T'€OMETPUUECKUX
noHsATUH. Mcnonp30BaTh npu
pelIeHnH 3a1a4 Ha [IOCTPOCHHE
ceuenuit reopemy IIudaropa,
CBOMCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB

[IpakTrueckue 3aHATHS

Tema 10.
Yrasl Mexay
NPAMBIMH U
IJIOCKOCTSIMM

Coaep:xaHue JeKIUN

VYIibl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOM U INIOCKOCTBIO; ABYTPaHHBII
YTOJ1, IMHEWHBIN yroJl ABYTPaHHOrO yria. llepnenaukyispHoCTh
IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH ABYX IIIOCKOCTER. Teopema o
TPEX NMEPIEHIUKYIIIpaX

AKTyanu3upoBath (HaKThl © METO/IbI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH aHAJIOTUHU. /[aBaTh
OIpeNIETICHUE yIiia MEXY IPSIMOU U
IUIOCKOCTBIO, OPMYIIUPOBATH
TEOpPEMY O TPEX MEPIEHAUKYIApAX U
oOpatHyto Kk Hell. Haxoaute yromn
MEK]1y IPSIMOM U TIOCKOCTBIO B
MHOT'OI'PAHHUKE, PACCTOSHUE OT
TOYKH JI0 PSMOU Ha MIJIOCKOCTH,
UCIIONIBb3Ys TEOPEMY O TPEX
nepneHauKyispax. IIposoaute Ha
4yepTeKe NEPIEHAUKYIISP: U3 TOUKU
Ha IPSMYIO; U3 TOYKH HA IIJIOCKOCT.
JlaBatb omnpeneneHue JByrpaHHOIO
yriia u ero nemMeHToB. OOBICHATh
PaBEHCTBO BCEX JTMHEHHBIX YIII0B
JIByrpansHoro yria. Haxonnte Ha




YyepTeke ABYTPAaHHbIN yroJ npu
pedpe nmupaMuIbl, MPU3MBI,
napasieenuiena

JlaBaTh onpeaeneHue yria Mexmay
IJIOCKOCTSIMU. JlaBaTh onpeneneHue u
dbopMyIupOBaTh MPU3HAK B3aUMHO
MEPIECHANKYJISIPHBIX IUIOCKOCTEM.
Haxonutb yriel Mexay mi0CKOCTSIMU
B KyOe u nupamujie. Mcnonb3zoBaTh
MIpY PEIICHUHU 3a7]a4 OCHOBHBIE
TEOPEMBbI U METO/IbI TFITAHUMETPHH.
MopenupoBaTh pealibHble CUTyaIlUU
Ha A3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAHUEM T€OMETPUUYECKUX
noHATuil. Mcrons3oBate npu
pELIEHNH 3a]1a4 Ha ITOCTPOCHUE
CEYEHMI COOTHOIICHHUS B
MPSAMOYTOJIbHOM TPEYTOJIbHUKE

HpaKTI/I‘{eCKHe 3aHATUA

Tema 11.
MHororpaHHuK
"

Coaep:xaHue JeKIUN

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHKA,
BBIITYKJIbIE M HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPAaHHUKA.
[Tpusma: n-yrospHas npu3Ma; TpaHu. U OCHOBAHHUS IIPU3MBL; IIpsMast U
HaAKJIOHHAs MPU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, NpsIMOYTOJIBHBIN MapalIeNIENUIE]] U €ro CBOICTBA.
IInpamuaa: n-yrojapHas MUPaMUAJIa, TPAHU U OCHOBAHUE IMUPAMMJIBL;
OOKOBas U MOJTHASI TOBEPXHOCTh MUPAMHU/IbI; TPaBUIIbHAS U yCEUEHHAs
nupamMua. JIeMEHThI IPU3MBbI U Tupamusl. [IpaBuiabHbIe
MHOTOTPaHHUKU: TIOHATHE MPAaBUILHOTO MHOTOI'PAaHHUKA; ITPaBUIIbHAS
IIPU3Ma U MIpaBUJIbHAS IHPAMUJA; TPaBUIIbHAS TPEYTOJIbHAS IMPAMUIA U
paBUIBHBIN TeTpasap; Ky0. [IpencraBienne o mpaBUIbHBIX

AKTyanu3upoBath (HaKThl 1 METO/IbI
IJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTUHU. /[aBaTh
OmpeeseHue napajienenunesa,
pacro3HaBaTh €ro BUAbl U U3y4aTh
cBolicTBa. JlaBaTh onpeneneHue
MUPAMUBL, PACIIO3HABATH BUJIbI
nupamui, GopMyIupoBaTh CBOMCTBA
pEbep, rpaHel U BBICOTHI TPABUIILHOM
nupamuel. Haxonuts miomans
MOJIHOM ¥ OOKOBOW MOBEPXHOCTH




MHOTOTpaHHMKaX: OKTa’dp, 10AeKa3Ip U ukocazap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHSL OTHOCUTENIBHO TOYKH, IPSMOM, MJIOCKOCTH.
DNeMEHTB CUMMETPUH B IUpaMuax, napajuieenuneiax, paBuIbHbIX
MHOI'OI'paHHHMKaxX. BblunciieHne 3J1eMeHTOB MHOTOTPaHHUKOB: péOpa,
JIuaroHan, yrisl. Ilnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
HpPAMOM ITPU3MBI, IIJIOIIAJb OCHOBAHUI, TeOpeMa 0 OOKOBOW OBEPXHOCTH
npsiMoit ipu3Msl. [lnomane 60KOBOM MOBEPXHOCTH U TOBEPXHOCTU
IPaBUIbHOM NMUpaMubl, TEOPEMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

nupamusl. JJaBaTe onpeaeneHue
YCEUEHHOW MUPAMUIbI, HA3bIBATH €&
aeMeHTbl. POPMYIUPOBATH TEOPEMY
0 IIoIaAN OOKOBOW MOBEPXHOCTH
IIPaBUJILHON YCEYEHHON ITUPAMUIBI.
Pemate 3a1aun Ha BbIUKCIIEHUE,
CBSI3aHHBIE C MMPAMHJIAMH, & TAKKE
3a/1a4yu Ha IOCTPOEHUE CEUECHUH.
JlaBatb onpeneneHne Npu3Msl,
pacno3HaBaTh BUbI IPU3M,
n300paxaTh PU3MbI HA YEPTEKE.
Haxoaute rioniais HOJIHON WU
OOKOBOI1 TOBEPXHOCTH MPU3MBI.
N3yuaThk cooTHOLIEHUS Diliepa A
yucia péoep, rpaHeil U BEpIIMH
MHOTOTpaHHHKa. M3yuaTs BUIbI
MIPaBWJIBHBIX MHOTOTPAHHUKOB, UX
Ha3BaHMsI U KOJIMYECTBO IPAHEH.
N3yuyaTe cuMMeETpuIO
MHOT'OIpaHHUKOB. OOBSACHSTD, KaKue
TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO IaHHOW TOYKH,
MIPSAMOM WIIH IINTIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO UIIU
IJIOCKOCTBIO CUMMETPUHN (QUTYPBHI.
ITpuBOIUTE NpUMEPBI CUMMETPUYHBIX
buryp B apXMTEKType, TEXHUKE,
npupoae. MoaenupoBars peanabHbIe
CUTYyaIlUH Ha SI3bIKE T€OMETPHH,
UCCIIEN0BATh IIOCTPOCHHBIE MOIEIIH C
VCIIOJIb30BAHUEM F€OMETPUUECKUX




MOHSITHH, UCIIOIb30BaTh ITOJ00ME
MHOTOIPAaHHHKOB

IIpakTueckue 3aHATHS 4

Tema 12. Conep:xxkaHue JIeKIIUN 3

O0BEMBI [NonsiTue 06 00bEMe. OOBEM HpPaMUIBI, TPU3MBI AKTyanmu3upoBaTh (PaKTbl U METO/BI
MHOTOTPAHHHMK IUIAaHUMETPHH, PEJIEBAHTHBIE TEME.
OB OOBACHATH, KaK U3MEPSIOTCS 00BEMBI
TeJ1, IPOBO/ISI AHAJIOTHIO C
W3MEPEHHUEM IUIOIIAICH
MHOI'OYTOJIbHUKOB. POpMYyJINpPOBAThH
OCHOBHBIE CBOMCTBA 00BEMOB.
N3yuaTh, BEIBOJUTH (HOPMYJIBI
00BEMa NPSIMOYTOJILHOTO
napaJiesienunesa, Ipu3Mbl 1
nupamMuIbl. Berauciars 006éM
HPU3MBI U TUPAMUJIBI 110 UX
anemeHTaMm. [IpumeHsITH 00BEM TSt
pEeLIeHHs] CTePEOMETPUYECKHX 3a1a4
U JIUTS1 HAXOKJICHUS] TEOMETPUIECKUX
BeMYMH. MoJienupoBaTh peaabHble
CUTYAIlMH Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh MOCTPOEHHBIE MOJIEH C
UCTIOJIb30BAHUEM T€OMETPUIECKUX
MTOHATUN

ITpakTueckue 3aHsATHS 2

Conep:xaHue JeKIIUA 1




Tema 13.
IMoBTOpEHUE:
ceyeHwusl,
PACCTOSAHUS H
yIJabl

ITocTpoeHune cedyeHui B MHOTOIPAHHUKE. BbIYKCIIEHNE pACCTOSIHUM: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSAMOH, OT TOUKH JI0 INIOCKOCTH; MEXIY
CKPEILIMBAIOIIMMUCS IPSAMBIMU. BeIuncieHne yrioB: MexXIy
CKPEIIMBAOIIUMHUCS IPSIMBIMU, MEKIY IIPSIMON U IUNIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSIMU

HpaKTI/I‘{CCKHe 3aHATHUA

Crpouth ceueHne MHOIOTpaHHUKA
METo0M ciesloB. [laBaThb
OIIpPENIEIICHUE PACCTOSIHUS MEXKY
¢durypamu. Haxonuts paccrosiuue
MEXly MapajyiebHbIMU
IUIOCKOCTSIMH, MEX]Ty IJIOCKOCTBIO U
MapaJUICIIbHOMN €1 MPAMOM, MEXIY
CKPELUBAOIIUMUCS MPSIMBIMH.
CrtpouTh TMHENHHBIH yroJ
JIByTPaHHOTO yIJla Ha YepTexe
MHOT'OTpaHHHUKA ¥ HAXOJUTh €T0
BeNMYMHY. HaxoauTh yriiel Mexy
IJIOCKOCTSIMU B MHOT'OTPaHHUKaX

Tema 13. Conep:kanue JeKInuu W3Bnekare nHGOpMAIKIO U3 TaOJIUII U
IIpeacraBaenune | [IpencraBieHne naHHBIX ¢ TOMOIIBIO TaOMI U quarpamMm. Cpeanee Jyarpamm, UCIoJIb30BaTh TaOJIULIbI U
JAHHBIX U apudmMeTHuecKoe, MeuaHa, HauOoJbIllee U HauMEHbIIIee 3HaYeHus, JyarpamMMmBsl JUIs IPEICTaBICHUS
onucareJbHasi | pa3Max, JUCHEpPCHUs, CTAaHJaPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB CTaTHUCTUYECKUX JaHHbIX. Haxonute
CTATHCTHKA ONKCATEIbHBIE XAPAKTEPUCTUKH
JaHHBIX. BeIABUTaTh, KPUTUKOBATH
TUIIOTE3BI O XapaKTepe CIydaHON
W3MEHYMBOCTU U ONPEAEIAIONMINX €€
IIpakTHueckoe 3aHsaTHe (haxTOpax
Tema 14. Copepxanue JeKIIHH BeiaenaTs Ha mpUMepax Cily4aiHble
Cayuaiinbie CrnyyaliHble S9KCIIEPUMEHTHI (OMBITHI) U CITy4aiiHbIE COOBITHSL. COOBITHSI B OTUCAHHOM CITy4aiiHOM
ONBITHI DneMeHTapHbIe COOBITH (MCX0/1bl). BeposTHOCTB CilydyaifHOrO COOBITHSL. omnbiTe. DOPMYyIHPOBATH YCIOBUS
ciay4yanHbIe BeposTtHOCTH cOOBITHII B ONIBITaX C pABHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU IIPOBEICHUS CIIY4aiiHOTO OIIBITA.
co0bITHS, coosiTusmu. [IpakTuyeckas pabora HaxoauTs BeposiTHOCTH COOBITUH B
OIBITHI C OIBITaX C PABHOBO3MO>KHBIMHU
PABHOBO3MOKH ucxogamu. MoienmpoBaTh OIBITHI C
bIMH PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU




snemeHTapubiM | [IpakTudeckoe 3ansTue UCXOJ]aMH B X0J1€ IPAKTUUECKOMN

M HCX0JAMHU paboThI

Tema 15. Coaepxanue JeKIIUA Hcnonp3oBath AuarpaMMsl Diiiepa 1

Onepaunu Hag | Onepauuu HaJl COOBITHAMU: TIEpeceueHre, 00beTUHEHNE COOBITHIA, CJIOBECHOE ONMCAaHUE COOBITUN AJIs

COOBITHSIMU, IIPOTHUBOIIOJIOXKHBIE COObITHS. J{marpammel Diinepa. @opmysia CIIOKEHUS (hOpMYIUPOBKYU U H300paKEeHUs

cJI05KeHHe BEPOATHOCTEN 00BbEeIMHEHUS U NTepECeUECHUs

BEpPOSTHOCTEH coObITuii. Pemars 3aiaun ¢
UCHOJIb30BaHUEM (POPMYJIBI
CJIO’KEHHUSI BEPOATHOCTEN

IIpakTH4yeckoe 3aHsATHE

Tema 16. Conep:xanue JeKIUN Pemate 3a1aun Ha HaXOXKIECHUE

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

BEPOSTHOCTD, skcnepuMenTta. @opmyna nonHoi BeposiTHocTH. HezaBucumMble coObITUS YCIOBHBIX C IOMOMIBIO ICPEBA

aepeBo ciayyaiHoro onbita. Onpenensirb

CJIYYAHHOI 0 HE3aBHCHUMOCTb COOBITHH 1O (hopMyIie

OIbITA, Y 110 OpraHu3aly CIy4aliHOrO OIbITa

¢popmyna

MOJIHOM

BEPOSITHOCTH M

HE3aBHCHMOCTD

COOBITHI IIpakTH4Yeckoe 3aHATHE

Tema 17. Copepxanue JeKIIHH Hcrnonbs30BaTh NpaBUIIO YMHOKECHUS

DJIeMeHTbI Komb6unaropHoe npaBuio ymHoxkeHus. [lepecTaHOBKY U pakTOpHall. JUTSI TIEPEUUCIICHUS COOBITUH B

xomOuHaTopuk | Yucno coueranuit. Tpeyronsnuk Ilackans. @opmyna 6uaoma HerotoHa ciayyaiiHoM onbite. [Tonb30BaThCs

u (bopMyI0il U TPEYrOJIbHUKOM
ITackans ns onpeneneHus ynucia

ITpakTHyeckoe 3aHsATHE coteTatun
Tema 18. CoaepxxaHue JeKIHH




Cepuu
mocJjieoBaTeib
HBIX
HCNBITAHUH

bunapHbIii ciy4aiiHbIN ONBIT (MCOBITAHUE), YCIIEX U HEY/Aaya.
HezaBucumele ucnbitanus. Cepusi HE3aBUCUMBIX UCTIBITAHUH J10 IIEPBOTO
ycnexa. Cepus He3aBUCHMBIX UcTibITaHui bepuysm. [IpakTiueckas pabota
C MCII0JIb30BaHUEM DJICKTPOHHBIX TaOJIMIL

HpaKaneCRue 3aHATHSA

Pa30uBath C10XKHBIE IKCIIEPUMEHTBI
Ha OT/JEJIbHBIE UCIIBITAHUS.
OcBauBaTh NOHATHUSA: UCIIBITAHUE,
CEpHsl HE3aBUCUMBIX MCIIBITAHUN
IIpuBOOUTE IPUMEPHI CEPUL
HE3aBUCUMBIX UCTIbITAaHUU. PemaTte
3a/1a4yu Ha IIOMCK BEPOSITHOCTEH
COOBITUH B C€pUHU UCTIBITAHUH J10
IIEPBOIO yCIEXa U B CEPUAX
ucnsiTanui beprynu. M3yyarts B
XOZI€ TPAKTUIECKON paboTHI C
MCII0JIb30BaHUEM DJIEKTPOHHBIX
Ta0JIUIl BEPOSITHOCTH COOBITHI B
CEpUSIX HE3aBUCHMBIX UCIIBITAHUI

Tema 19.
Cnyuaiinble
BEJIMYMHBI U
pacnpeneneHus

Conep:xaHue JeKIUN

Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma
pactipenenenus. Cymma ¥ IpOU3BEACHUE CIIYYalHbIX BeTuduH. [Ipumepbt
pacripesiesieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMHUAIBHOE

[IpakTueckue 3aHATHS

OcBauBaTh NOHATHUSA: CIy4aiHas
BEJIMYMHA, pacpeeseHue, Tabnuna
pacnpezneneHus, 1narpaMMa
pacupenenenus. [Ipusoauts
IIPUMEPBI PacIpeieICHUN, B TOM
YHCJIE TEOMETPUYECKOTO U
ouHomuanbHoro. CpaBHUBaTh
pacrpeneneHus Ciyd4aiHbIX BEIUYUH
Haxonute 3Ha4eHUs CyMMBI U
IIPOU3BEICHUS CIIyYallHbIX BEJIMYHH.
CtpouTs ¥ pacro3HaBaTh
reoMeTpHUECcKoe 1 OMHOMHUAIBHOE
pacnpezneneHue

Tema 20.
[ToBTOpEHME,
00001IcHNE,

ConeprkaHue JEKINU

OnucarenbHas cratuctuka. CiyyaliHbIE OIBITHL U BEPOSITHOCTH CIIYYalHBIX
coOpITuii. Oneparuu HaJ COOBITUSIMU. DJIEMEHThI KOMOMHATOPUKH, CEPUHT
HE3aBUCHUMBIX UCIIBITAHUI

[ToBTOPSTH M3y4YEHHOE U
BBICTPAUBaTh CUCTEMY 3HAHUU




cucremarusauus | [Ipaktuueckue 3aHATUSA 1
3HAHUU
ITpomexyTouHas aTTecTanus 12
Tema 21. Conep:xxaHue JeKIUN 4
Cremnens c CreneHsb ¢ palMmoHAIBHBIM ITOKa3zareiaeM. CBOWCTBA CTENEHH. @opMyIMpPOBATh, 3AUCHIBATH B
panuoHaJbHbLIM | [IpeoOpa3oBanue BeIpaXKeHUH, COAEPIKAIIUX PALlMOHAIbHBIE CTEIICHH. CHUMBOJIMUYECKOH opme U
MoKa3arteJieM. [Toka3zarenpHbIC ypaBHEHHS U HepaBeHCTBA. [lokazarenbHas GpyHkuus, eé WTIOCTPUPOBATh IPUMEPAMHU
IToxa3arenbHas | cBoiicTBa u rpaduk cBoiicTBa creneHu. [IpumeHsTh
(pynxnus. CBOMCTBA CTEIICHU IS
IToxa3aTrenbHBI peoOpa30BaHuUs BBIPAKECHHM.
€ YpaBHeHHS U ®opMyaMpoBaTh U UIUTFOCTPUPOBATH
HEepPaBEeHCTBA rpapuuecKu CBOMCTBA MMOKa3aTeIbHON
¢yHkuy. Pemath OCHOBHBIE TUIIBI
NOKa3aTeIbHbIX YPAaBHEHUN U
HepaBeHCTB. Mcnonb30BaTh
U(POBBIE PECYPCHI IS TOCTPOEHUS
rpadukoB PyHKUIMN U U3yYEHUS X
CBOMCTB
[IpakTHdeckue 3aHsATHS 9
Tema 22. Copnepxxanue JeKIUH 4
Jlorapugmuuec | Jlorapudm uyncna. JlecaiTUUHbIE U HATypaJIbHbIE JIOTapH(PMBI. dopmynupoBaTh, 3aIIUCHIBATH B
kas Qpynkuusa. | [IpeoOpa3oBaHue BbIpakeHU, copepKalluX JOrapumbl. CUMBOJINYECKOH popme U
Jlorapupmuuec | Jlorapupmuueckue ypaBHeHHs U HepaBeHcTBa Jlorapudmuyeckast WJUTIOCTPUPOBATh IPUMEPAMHU

KHe YpaBHEHUS
U HEpaBeHCTBa

¢byHK1M, €€ cBOMCTBa U Irpaduk

cBoiicTBa norapudma. BeImonHaTh
npeoOpa30BaHuUs BBIPAKEHUH,
COJIEpXKAIINX JIOTapU(MBI.
®opMyIHpOBaTH

U WLTIOCTPUPOBATH rpapuuecKku
CBOICTBA JIoTapu(PMUIECKOH
¢byHkuy. PemaT OCHOBHBIE THITBI
Jorapu(pMHUUECKUX YpaBHEHUN U
HepaBeHCTB. Vcnonb30BaTh




U(POBBIE PECYPCHI TSI TOCTPOCHUS
rpadukoB GyHKIIMI U U3yUYCHHS X
CBOICTB. 3HAKOMUTbHCSI C UCTOpUEH
pa3BUTHS MaTEMaTHKU

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 23. Conep:kanue JeKunu

Tpuronomerpu | Tpuronomerpudeckue GyHKIUH, UX CBOWCTBa U rpaduku. [Ipumepsr OnepupoBatrh MOHATHEM

YecKue TPUTOHOMETPUUECKUX HEPABEHCTB nepuoanyeckas GpyHkuusa. CTpouTs,

(pyHKuMHT U HX aHaJIM3UPOBaTh, CPABHUBATH IPaPuKu

rpauKu. TPUTOHOMETPUUYECKUX (QYHKLUH.

Tpuronomerpu @opMyIIUPOBATH U UILUTKOCTPUPOBATH

YecKue rpauuecKu CBOMCTBa

HepaBeHCTBa TPUTOHOMETPUUECKUX (PYHKIIUH.
Pemate mpocreiimue
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Vcnonb30Bath rpaduku Ui penieHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bathk U(POBBIE pECYPChI
JUTSI TIOCTPOEHUS TpapuKOB (YHKITHI
Y U3Y4YECHUS UX CBOWCTB

ITpakTHyeckue 3aHsTH
Tema 24. CoaepxxaHue JeKIUH




IIpousBoaHasi.
[Ipumenenue
MIPOU3BOAHOMN

HenpepeiBable pyHKIMU. MeTOI MHTEPBAIOB /IS PEIICHUS HEPABEHCTB.
[TpousBoanas pynkuuu. ['eomerpuueckuii 1 PU3NIECKUA CMBICT
npou3BoaHOM. [IponsBoaubIie anemMenTapHbIX GyHKIuMi. [Tpon3BoHas
CYMMBI, IPOU3BEIEHU, YacTHOro (pyHKIMH. [IpumeHenne npons3BoHoMl k
UCCIIEIOBaHMIO (DYHKIMI HAa MOHOTOHHOCTB M 3KCTpeMyMbl. HaxoxieHue
HauOOJIBIIEr0 U HAMMEHBIIET0 3HaYeHUs (PYHKIIUU Ha OTPE3KeE.
[TprmeHeHre NpOU3BOJHON I HAXOXACHUS HAWTYUILIEro PeleHus B
IIPUKIAIHBIX 3a7ja4ax, Ul OIPEEIICHNs CKOPOCTH MpoLiecca, 3aJaHHOI0
dbopMyItoi uiu rpaduKomM

OnepupoBaTh NOHATUSIMU:
HenpepbIBHAS (DYHKIUS; TPOU3BOTHAS
¢dbyakuun. Mcmoas3oBath
reOMETPHUECKUI U PU3NIECKUN
CMBICJT TPOU3BOHON J1JI PELICHUS
3amad. HaxoauTe mpou3BOgHbIE
AIIEMEHTAPHBIX (PYHKINN, BEIYUCIATD
MPOU3BOAHBIE CYMMBI, IPOU3BEICHUS,
yacTHOTO QyHKIMii. Mcronb30BaTh
MPOU3BOAHYIO ISl UCCIENOBAHUS
(GbyHKIIUM Ha MOHOTOHHOCTh U
KCTPEMYMBI, IPUMEHSTH PE3YJIbTaThI
KCCIIEIOBAHUS K TTIOCTPOCHUIO
rpadukoB. [IpuMEeHSTH TPOU3BOTHYIO
JUISL HAXOXKIAEHUST HAaWTy4IIero
perieHus B MPUKIIAIHBIX, B TOM YHCIIE
COIIMATLHO-D)KOHOMHYECKHX, 3aJadax.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHUSA
MaTeMaTU4YeCKOro aHaIM3a

[IpakTueckue 3aHATHS

Conep:xanue JeKIun




Tema 25. [TepBoobpaznas. Tabnuma mepBooOpa3Hbx. IHTErpan, reoMeTpuIecKuii u OmnepupoBaTh MOHATHIMH:
Wuterpan u ero | ¢pu3ndeckuil CMbICI MHTErpasa. Beruncinenue unrerpana no popmysie nepBooOpasHas, uurerpai. Haxoaurs
IIPUMEHEHHUS Herorona—Jleitbnuma NEePBOOOPA3HBIE AIEMEHTAPHBIX
(GyHKUNH; BBIYMCIATH UHTETPATI 110
dbopmyne Herorona—JleitOnura.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHUSA
MaTEeMaTUYECKOI o aHalIu3a
[IpakTrueckue 3aHATHS
Tema 26. Conep:kanue JeKuuu
Cucremsl CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiIaHbIX 3a7a4 ¢ OMOILBIO OnepupoBath NOHATHIMU: CUCTEMA
YpaBHEHHH CUCTEMBI JINHEHHBIX ypaBHEHUI. CUCTEMBI U COBOKYITHOCTH LIEJIBIX, JIMHEWHBIX YPAaBHEHUN U €€ pelleHue.
PalMOHATIbHBIX, UPPALIMOHAIIBHBIX, IOKA3aTENIbHBIX, JIOrapU(PMUIECKUX Hcnonp30BaTh CUCTEMY JTMHEWHBIX
ypaBHEHMI U HepaBeHCTB. Mcnonp3oBaHue rpadukoB GyHKIMHA 15 YPaBHEHHUH I PELLICHUS
pelIeHus ypaBHeHU U cucteM. [[pumeHeHne ypaBHEHU, CUCTEM U MpakTUyecKkux 3anady. Haxonurs
HEPABEHCTB K PEIICHNUIO MaTEMaTUUECKHX 3aJa4 U 3aJa4 U3 pa3InuHbIX pEILIeHUs IPOCTEMIINX CUCTEM U
oOracTel HayKH U pealibHOM JKU3HU COBOKYIIHOCTEM pallHOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.
Hcnonp3oBatek rpadpuku GyHKIUN A5
peuieHus ypaBHeHU. MoaennpoBarthb
peasibHbIe CUTYallUU Ha SI3bIKE
anreOpbl, COCTABIIATh BEIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U CUCTEMBbI
I10 YCJIOBUIO 33]1a4M, UCCIIE0BATh
MIOCTPOEHHBIE MOJIEIN C
MCIOJIb30BAaHUEM allnapaTa ajareopsl
ITpakTueckue 3aHsATHS
Tema 27. Coaep:xaHue JIeKIIUA




HarypanbHble u
LieNble Yncia

Harypanbnble 1 1ienble yucna B 3ajja4ax U3 peaabHou ku3Hu. IIpu3Haku
JEJIMMOCTH LIETIBIX YUCEI

OnepupoBarh NOHATUIMMU:
HaTypaJbHOE YHCIIO0, [EJI0e YUCIIO.
Vcnonp30BaTh NpU3HAKU IETUMOCTH
LEeTBIX YHCElI, PA3JIOKeHUE YHcia Ha
MIPOCTHIE MHOXKUTEIH JUISI PEIICHUS
3amaq

[IpakTrueckue 3aHATUS

Tema 28. Conep:xkanue JeKUMH Pemiate npukiagHble 3a1a41 U3

IToBTOpenue, OcHOBHBIE TIOHATHS Kypca areOpbl 1 Hayal MaTeMaTHYeCKOro aHajm3a, pa3IUYHBIX 00JIACTEN HAyKU U

obo01eHue, 0000111eHNe U cUCTeMaTH3alls 3HaHUH peaabHOM JKU3HHU C TOMOIIIBIO

crcTeMaTH3anus OCHOBHBIX MTOHATHH Kypca anreOpbl 1

3HaHUH HayaJl MaTeMaTUYeCKOro aHaJIn3a.
BeiOupats onTuManbHbIe CIIOCOOBI
BbluncieHni. Mcrnonb3oBath 11s
peLIeHHs 3a/1a4 ypaBHEHHUS,
HEpaBEHCTBA U CUCTEMBbI YpaBHEHHUH,
cBoiicTBa (PyHKIMI U rpadMKOB

[TpakTyeckue 3aHATHS
Tema 29. Copepxanue JeKIUA

Tena Bpaienus

Cdepa u map: eHTp, paanyc, IuaMeTp; IIONaab MTOBEPXHOCTH CHEPHI.
B3anMHoe pacnonoxeHnue cepsl U MIIOCKOCTH; KacaTelbHasl MJI0CKOCTb K
ctepe; momans chepsl. M3o0paxkenue cdepsl, mapa Ha MI0OCKOCTH.
Ceuenus mapa. Llununapuyeckas moBepXHOCTb, 00pa3yroliye
ITMHIPUYECKON TTOBEPXHOCTH, OCh IWJIHHIPUICCKON TTOBEPXHOCTH.
[{yumHAp: ocHOBaHUS U OOKOBAas TOBEPXHOCTh, 00pa3yroIias U OCh;
ioniaib OOKOBOM M MOJHOM MoBepXHOCTH. M300paxkeHne nuauHapa Ha
iockoct. Pa3pépTka nnnmunapa. CeueHust THIMHAPA (IIOCKOCTHIO,
napauIeIbHON WM MEePHeHANKYIISIPHOM OCH IIMINHIPA)

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. /laBarsb
ornpeneneHus cgepsl U mapa, ux
LIEHTpa, pajuyca, TuaMeTpa.
Onpenensts chepy Kak GUrypy
BpallleHus OKpyxHocTu. MccnenoBare
B3aMMHOE PaCHOJIOkKeHHEe chephl U
IJIOCKOCTH, IBYX cdep,
WUTIOCTPUPOBATH 3TO Ha YepTexax u
pucysnkax. @opmynmupoBaTh




Konudeckasi moBepXHOCTh, 00pa3yrOIIHe KOHUIECKOW MOBEPXHOCTH, OCh U
BepIlIMHA KOHNYECKOH oBepxHOCTH. KoHyc: ocHOBaHME U BepIlIMHA,
o0pasyromias u ock; mwiomaab OObACHATH, KAKOE TEJI0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro 3jieMeHThl. M3ydarh, 00BSACHATh, KaK MOTYyYUTh
KOHYC MYTEM BpallleHUs MPSMOYTOJIbHOTO TpeyroiabHuka. [lnomans
OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yoIIHe 1
BBICOTA; OCHOBaHUS M OOKOBAsi IOBEPXHOCTh. 300parkeHne KOHyca Ha
wiockocTH. Pa3BépTka konyca. CeueHust KoHyca (TIOCKOCTHIO,
napauleJIbHOM OCHOBAHUIO, U IVIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPLINHY

Kom0Ounanus ten BpaiieHust © MHOrorpaHHUKOB. MHOTOTrpaHHUK,
ONKCaHHBIN 0KO0JI0 cepbl; chepa, BIUCaHHAS B MHOTOTPAaHHUK WIIU B TEJIO
BpalleHUs

ONPEAEIIEHUE KacaTEIbHOU
IUIOCKOCTH K cdepe, CBOMCTBO U
MPU3HAK KAaCATEIbHOMN MIIOCKOCTH.
3HAKOMUTBCS C T€0/I€3UNYECKUMHU
TUHUSAMU Ha chepe

OOBACHATD, UTO HA3BIBAIOT
HUATUHAPOM, HA3bIBATH €TI0 AJIEMEHTHI.
N3y4atb, 00BSACHATH, KaK MOTYyYUTh
HUATUHAP MYTEM BpaIllCHUs
MPsIMOYTOJIbHUKA. BEIBOAUTS,
UCTIOJIB30BaTh (POPMYIIBI JUISI
BBIUMCIICHHS TLTOMAAN OOKOBOU
MOBEPXHOCTU HUIUHApPA. V3yyaTs,
pacno3HaBaTh pa3BEPTKY LIWIAH]IPA.
N300paxaTh UMIUHAP U €0 CEUEHUS
IJIOCKOCTBI0, MTPOXOIALLIEH Yepe3 €ro
0Cb, MTapajuIeIbHON WIN
MEePIEHAUKYISIPHOM ocu. Haxonuts
TJTOIIAAN ITUX CEUCHUH.
MopenupoBaTh peajibHble CUTyaIluU
Ha SI3bIKE T€OMETPHH, UCCIIEIOBATh
MTOCTPOEHHBIE MOJIETH C
WCIIOJIb30BAHUEM T€OMETPHUECKUX
MIOHATUHI

OOBACHATH, KAKOE TEJIO Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
anemMeHThl. 3yuaTh, OOBACHITH, Kak
MOJIYYUTh KOHYC ITYTEM BpalleHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEYeHUS
IJIOCKOCTBIO0, MMPOXOISIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHANKYIIPHOHN K




ocu. M3yuarp, pacno3HaBaTh
pa3BEPTKY KOHYyca. BeIBOOUTS,
UCTIOJIB30BATh (POPMYIIBI JIISI
BBIUMCIICHUSI 11011 OOKOBOM
NOBEpXHOCTU KoHyca. Haxoaute
IUIOLIAIA CEYEHUH, IPOXOASIINX
yepe3 BEPIINHY KOHYca WIN
NEPIEHIUKYIIAPHBIX €70 OCH.
OOBSCHATH, KAKOE TEJIO HAa3bIBACTCS
yCE€UYEHHBIM KOHYyCOM. M3yuars,
OOBSACHSATH, KaK €ro NOJyYUTh MYTEM
BpalllEHUs IPSIMOYTOJIBHOM Tpanenuu.
BbIBOAUTE, IPUMEHSTH (HOPMYITY IS
BBIYMCIICHUSI 110111 OOKOBOM
ITIOBEPXHOCTH YCEUEHHOTO KOHYCa
AKTyanu3upoBaTh (PaKThl U METO/bI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHaNoruu. Pemars
CTEPEOMETPUYECKHE 3a/1a4H,
CBS3aHHBIE C TEJIaMH BpALICHMUS,
IIOCTPOECHHUEM CEYEHUH TEJ BpaILEHUs
C KOMOMHALIMSAMU TeJ BpallleHUs U
MHOTOTPaHHUKOB HAa HAaX0X/I€HNE
TrEOMETPUYECKUX BEINYMH.
Hcrnonb30Bath Mpu pelIeHNA
CTEPEOMETPUYECKUX 3a/1a4
IUTAaHUMETpUYecKHe (PaKThl U METO/IbI
3aJ1a4M Ha BBIUYNCIIEHHUE U
JI0Ka3aTesIbCcTBO. MoaennupoBaTh
pEalIbHbIE CUTYAllUN HA SI3bIKE
TE€OMETPHH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJEIIH C




HCII0JIb30BAHUEM T€OMETPUUECKUX
HOHATUH

IIpakTueckue 3aHsATUs

Tema 30.
O0BEMEBI TENT

Conep:xaHue JeKIUN

[Tonsitue 06 00béMe. OCHOBHBIEC CBOMCTBA 00BbEMOB Tell. OOBEM MIIIMH A,
koHyca. O0BEM 1rapa u rmiomaab cepsl

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKAY TUIOIIAIIMU
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

AKTyanu3upoBaTh (PaKTbl U METO/bI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHAJIOTMH. BBIBOINTE,
HCIIOJIE30BaTh (POPMYIIBI 00BEMOB:
IIPU3MBI, LWIMHIPA, TUPAMUBL,
KOHYCa; yCEUEHHOM NTUpaMUIbl U
yCeu€HHOro KoHyca. Pemars
CTEepEeOMETPUYECKHE 3a4aUH,
CBSI3aHHBIE C BHIYMCIIEHUEM 0OBEMOB.
@opMyIHpOBATH ONIPENEIICHAE
IIapOBOT'0 CErMEHTA, IIapOBOTO €04,
I1apOBOTO CEKTOPA.

[TpumensTs GopMymsl s
HaXO0XJIEHUS 00HEMOB IIaPOBOTO
CErMEHTA, IIapOBOI0 CEKTOpa
Pemarsb crepeomeTpruueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM 1Iapa U
momaaso cepsl. MomeaupoBarth
pEaJIbHbIE CUTYAllUN HA SI3bIKE
TE€OMETPHH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHNEM T€OMETPUUYECKUX
MOHATUH. AKTyaIu3upoBaTh (haKkThl U
METO/Ibl IJIAHUMETPUH, PEIIEBAHTHBIE




TeMe, MPOBOJIUThH aHAJIOTHHU. Pemrath
CTEPEOMETPUUYECKHE 3a/1a4H,
CBSI3aHHBIC C COOTHOILIICHHEM
00BEMOB U NMTOBEPXHOCTEH MOAOOHBIX
TeJI B IPOCTpaHCcTBE. MoaenmpoBaTh
peanbHBIC CUTYAIlUH Ha S3BIKE
TC€OMETPHH, UCCIICIOBATH
MMOCTPOEHHBIE MOJICITH C
MCIIOJIb30BAHUEM T€OMETPHUECKUX
MOHSITHHI

IIpakTueckue 3aHsATUs

Tema 31.
BexTops! n
KOOpJUHATHI B
IIPOCTPAHCTBE

Conep:kanue JeKInu

Bexrop Ha mimockocTu u B mpoctpancTBe. ClioKeHUE U BEIUUTAHUE
BEKTOPOB. Y MHO>KEHHE BEKTOpa Ha uncio. Pa3noxkeHnne BeKTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopaM. [IpaBuiio mapannenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM MPABUJT ACHCTBUIN C BEKTOPAMHU.
[IpssMmoyrosbHast cucTeMa KOOPJIMHAT B pocTpancTse. KoopauHaTe
BekTopa. [Ipocrelilne 3a1aun B KOOpIMHATAX. YTOJI MEXKY BEKTOPaMH.
CkansipHO€ MPOU3BEICHNE BEKTOPOB. BHIUUCIICHHNE YTIIOB MEXKY MPSIMBIMU
1 T10cKocTsIMU. KOOpAMHATHO-BEKTOPHBIA METO MPU PEIICHUH
TEOMETPUUYECKHX 3a/1a4

AKTyanu3upoBath (paKThl U METOJIbI
IUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBarh NOHATHEM BEKTOP B
npoctpancTse. PopMynupoBaTh
IIPABWJIO MapauIeNIeNUIEe a Ipu
CII0KEeHUH BeKTOpoB. CKI1a/IbIBaTh,
BBIUNTATh BEKTOPHI, YMHOKATh
BEKTOp Ha 4yucio. M3y4ats OCHOBHBIE
CBOMCTBA JTUX ollepauui. JlaBaTh
OIpeeNeHNE IPSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
BbIpa3uth KoopAnHATHI BEKTOpa
4yepe3 KOOPAUHATHI €70 KOHIIOB.
BriBouTE, MCTIONIB30BaTh OPMYITY
JUIMHBI BEKTOPA U PACCTOSIHUSI MEXKIY
TOYKaMHU. BeIpaxkaTh CKajasipHOE
IIPOU3BEICHNE BEKTOPOB YE€PE3 UX
KOOPJMHATBI, BBIYUCIIATH YTOJI MEXY
JIByMsI BEKTOPaMH, IBYMsl IPSIMBIMH.




Haxomuts yron mexay npsmMou u
IUIOCKOCTBIO, YIOJl MEXKIY JBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU
MeTOoJaMu. BeIBOOUTH, HCIIOJIB30BATH
(bopMyITy pacCTOSIHHSI OT TOYKH 10
IJIOCKOCTH

IIpakTrueckue 3aHATHS

Tema 32. Coaepxanue JeKIUH Pemate nmpocreiimue 3ax1ayu Ha

IToBTOpeHue, OcHoBHBIE GUTYpHI, HaKThl, TEOPEMBbI Kypca IIJIaAHUMETPUHU. 331241 HaXO0XXJCHHUE JJIUH U YIJIOB B

00o01meHue u TUTAHUMETPHUH U METO/bI UX pemeHust. OCHOBHBIE GUTYPHI, (haKTHl, reOMEeTPHUECKUX (PUrypax,

CHCTEMATHU3aLMs | TEOPEMBI Kypca CTepeOMETpUH. 3aJaull CTEPEOMETPUH U METO/IbI UX npuMeHsTh Teopemy IIudaropa,

3HaHUH pemeHus TEOPEMBI CHHYCOB M KOCHHYCOB.
HaxonuTs miomane
MHOTOYTOJIbHUKA, KPyTa.
PacrniozHaBaTth nogo6HbIe (HDUTYPHI,
HAXOJUTh OTHOIICHUS JITHH U
mowmanen. Mcnons3oBats npu
PELICHHH CTEPEOMETPUIECKHX 3a/1a4
(bakThl ¥ METO/IbI TUIAHUMETPHH

IIpakTrueckue 3aHATHS
Tema 33. Copepxanue JeKIUH




MareMaTH4ecKo
€ OXKMJaHne
CIIy4aiiHOMN
BEIIMYHHBI

[Ipumepsl MpUMEHEHUSI MATEMATUUYECKOTO OKUJaHus (CTpaxoBaHUE,
aotepest). MaremaTtuyeckoe 0KHIaHue CYMMBI CITy4ailHbIX BEJIUYUH.
MaremaTHuecKoe 0XKHUIaHUE TEOMETPUUECKOTO i ONHOMHAIILHOTO
pacrpeneneHuit

HpaKTI/I‘{eCKHe 3aHATUA

OcBauBath IOHITHUE
MaTEeMaTUYECKOro O>KUIaHHs.
[TpuBOIUTE M OOCYKAATh TPUMEPHI
MIPUMEHEHHUS MAaTEeMaTHIYE€CKOTO
OXXKHUIaHUS. BEIUHCIATE
MaTeMaTU4YeCKOe OKHIaHHE.
Hcmonp30BaTh IOHITHE
MaTEMaTUYECKOr0 OXKUIaHUSI U €r0
CBOMCTBA NP PEIICHUH 3a/1a4.
Haxoauts no u3BecTHbIM (hopMynam
MaTEeMaTU4YeCKOe 0XKHIaHHE CYMMBI
CIIy4aifHbIX Benu4uH. HaxoauTs 1o
W3BECTHBIM (popMysiamMm
MaTeMaTHYECKHE OKUIaHUS
CIIy4alHBIX BEJIMYMH, UMEIOIINUX
reoMeTpuYecKoe 1 ONHOMHUATBEHOE
pacripeiesieHus

Tema 34.
Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE
CIIy4alHOHN
BEJTMYHHBI

Coaep:xaHue JeKIIUA

Hucniepcust u cTaHAapTHOE OTKJIOHEHHE. [lucnepcuu reoMeTpruieckoro u
OuHOMHUAIBHOTO pacnpeaeneHus. [IpakTnyeckas paboTa ¢ HCIOIB30BAHUEM
AJIIEKTPOHHBIX TAOJHUIL

HpaKTI/ILIeCKI/Ie 3aHATUA

OcBauBaTh NOHATHUSA: JUCTIEPCUS,
CTaHJAPTHOE OTKJIOHEHHUE CIIY4aiHOU
BeaM4MHbL. HaxonuTe nucnepcuio 1no
pacnpenenennto. Haxoaute o
M3BECTHBIM (POpPMyJIaM JTUCHIEPCHIO
reOMeTpPUYECKOro 1 OMHOMUAIILHOTO
pacnpezesieHus1, B TOM 4YHCIIE B XOA€
MPAKTUYECKON pabOTHI C
MCII0JIb30BAaHUEM DJIEKTPOHHBIX
TabIuI

Tema 35.
3aKkoH 0OIbIINUX
qucen

Conep:xaHue JeKIUN

3akoH OoNbIIHX YKced. BBIOOPOUHBIM METOT UCCIICIOBAHHIA.
[IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI]

3HAKOMUTBHCS C BEIOOPOUYHBIM
METOJIOM UCCIIEI0BAHUS
COBOKYITHOCTH JaHHbIX. 3y4arts B
XO07Ie TPAKTUYECKOH paboThI C




[IpakTrueckue 3aHATUS

MCIIOJIb30BAaHUEM JIEKTPOHHBIX
Ta0IHI] MPUMEHEHHE BEIOOPOYHOTO
METO/A UCCIICTOBAHUS

Tema 36.
HenpepsiBubie
CIly4YaiiHbIe
BEJTMYHHBI
(pacripeneneHus)

COI[ep)KaHI/IC JICKIIMH

IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BeIWYUH. OYHKIUS IIJIOTHOCTH
pacnpezenenus. PaBHoMepHOeE pacnpeesIeHue U ero CBOMCTBa

[IpakTrueckue 3aHATHS

OcBauBaTh NOHATHSA: HENIPEPHIBHAS
CiIy4alHas BeJIMYUHA, HEIIPEPBIBHOE
pacripenesienue, QyHKIMS IIIOTHOCTH
BEpOSATHOCTH. [IprBOINTE TpUMEpHI
HEIPEPBIBHBIX CIyYalHbIX BEJIMYUH.
HaxoauTps BEpOSTHOCTH COOBITHIA 1O
JAaHHOH (PYHKIMM IUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOT'O PACIPENEICHUS

Tema 37.
HopmanwHoe
pacupeneneHue

Copepkanue JEeKIMN

3anauu, IpUBOIALINE K HOPMAJIbHOMY pactpenencHuto. OyHkuus
IJIOTHOCTH M CBOMCTBAa HOPMAJIBHOIO pacupeneneHus. [Ipakrnueckas
paboTa c UCIOIb30BaHUEM DJIEKTPOHHBIX TaOIHIL

HpaKTI/ILIeCKI/Ie 3aHATUA

OcBauBaTh MOHATHS: HOPMAJILHOE
pacnpeneneHue. Boeraensats o
OTHUCAHUIO CITy4YalHbIE BEJTMYUHBI,
pacrnpeen€HHbIE IO HOPMaIbHOMY
3akoHy. [IpuBoANTHE IpUMEpPHI 33124,
MPUBOAAIINX K HOPMAJIbHOMY
pacnpenenennto. Haxonute
YHCJIOBBIE XapaKTEPUCTUKU
HOPMAaJILHOTO pacipeiesieHus 1Mo
U3BECTHBIM opmynam. PemaTth
3a/1auu, CBS3aHHBIC C IPUMEHEHUEM
CBOIMCTB HOPMAJILHOTO
pacrpeieNIeHHi, B TOM YUCJIE C
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0IHIL

Tema 38.

Cojepxanue JEeKIMN

Hpe}ICTaBHeHI/Ie JaHHBIX C ITIOMOIIBIO Ta6J'II/IH " Juarpamm, ornucarciabHas

IToBTOPATH N3y4YEHHOE U
BBICTPAMBATh CUCTEMY 3HAHHUU




IToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs
3HaHWH

CTAaTHUCTHUKA, OIIBITHI C PABHOBO3MOXHBIMH 3JICMCHTAPHBIMU C06LITI/ISIMI/I,
BBIUHUCIICHHE BEPOSATHOCTEH COOBITUI ¢ pUMEHEHHEM (POpMYIT U
rpaduueckux MeToA0B (KOOpAMHATHAS MIpsiMasi, IEPEBO, AUarpaMma
Olinepa), ciryyaiiHble BEJIMUUHBI U paclpe/ieeHus, MaTeMaTH4ecKoe
0’KMJIaHHE CIIy4allHON BEIUYNH

IIpakTueckue 3aHsATUs 1
[TpomexxyTouHasi aTTecTanus 12
Bcero 296




4 YCJIOBHUS PEAJIMBAIIMU YYEBHOI'O NHNPEJIMETA OYVYIL04
MATEMATHKA

4.1 TpebGoBanus K MaTepPHAJIBLHO-TEXHMYECKOMY 00ecre4eHU 0

Peanuzamus yuebnoro mpenvera OYIL.04 Matematuka TpeOyeT HalIW4Us
y4eOHOTrO KaOMHETa MaTEeMATHKH.

YdueOHast ayauTopusi JJiA TMPOBENCHUS 3aHATUNA JICKIIMOHHOTO THIIA,
MPAKTHYECKOTO THIIA, TPYIIOBBIX U WHAMBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOU aTTECTAIINH

[TomemeHust AJi1 CaMOCTOSATEIBHON PabOTHl 00YUaIOIIUXCSI TOJDKHBI OBITH
OCHAIIICHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO TIOJKITIOUCHHS K
UH(POPMAITMOHHO-TEIICKOMMYHHKAITMOHHON CETH M OOEeCIedYeHHeM JOCTyla B
DJIGKTPOHHYIO  MH(OPMAIIMOHHO-00pa30BaTeIbHYI0 Cpeay o0pa3oBaTeIbHOU
OpraHu3aluu

O6opynoBaHue yueOHOTO KaOMHETa:!

Kommekt yueOHol mebenu:

— pabouee MecTo mpenoaBaTes (CToJ, CTy);

— paboune MecTa 00y4yaroImMXcs (CTOJIbI, CTYJIbS)

TexHuyeckue cpeacTBa 00ydeHUS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

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

Bepcus [Ipod CrnennanbHbIil BBITYCK

3. Adobe Acrobat Reader

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

5. 7zip

6. Google Chrome

7. Moodle

4.2. IlepeyeHb HOPMATHUBHBIX NMPABOBBIX JTOKYMEHTOB, OCHOBHOW M
JAOMOJIHUTEJIbHON Yy4eOHOW JuMTepaTrypbl, HEO0XOAMMOH /Jsi OCBOCHUS
yueoHnoro npeamera OYIL.04 MaremaTuka
HopmatuBHBIE TPAaBOBBIE TOKYMEHTHI:
®I'OC CIIO no cnenuansHoctr 21.02.05 3eMenbHO — UMYILIECTBEHHBIE OTHOILICHUS

Oenepanbubiii 3akoH oT 29.12. 2012 Ne 273-®3 «O6 obpazoBanuu B
Poccuiickoit @eneparumny. [Ipukaz Munobprayku Poccun ot 17.05.2012 Ne 413
«O06 yTtBepxkneHuu (¢denepaTbHOro  TOCYJApCTBEHHOTO  00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero (IOJIHOT0) O0IIero 00pa3oBaHUsM.

[Ipukaz MunoOpHayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMeHennii B Ilpuka3 MuHnucrepcTtBa oOpa3oBaHus M Hayku Poccuiickoi
®enepaunn ot 17.05.2012 Ne 413 «O6 yrBepxkaeHun QenepasbHOro



rOCy/IapCTBEHHOTO0 00pa30BaTENBbHOIO CTaHAApTa CpeaHero (MOJIHOro) OOIIero
o0pa3oBaHUs.

[Tucemo JlemapTameHTa TOCYIapCTBEHHON MOJUTHKH B c(epe MOATOTOBKU
pabounx kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHamMm Mo OpraHU3alluu TIOMYUYEHUsS] CpEeaHETro OOIIero oOpa3oBaHHs B
npeenax OCBOCHHS 00pa3oBaTENbHBIX MPOTPAMM CPETHETO MpOodhecCHOHATEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMS C y4eTOM TpeOOBaHMIA
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IOJIy4aeMOM
npodeccuu WM CHeHaTbHOCTH CPETHEro MPo(hecCHOHATFHOTO 00pa30BaHUs.

a) OCHOBHAs JTUTEpaTypa:

1. MaTtemaruka: anrebpa 1 Hadajia MaTeMaTHYE€CKOTO aHaJn3a, reoMeTpus. Anredpa
¥ Hauyaja maremarnueckoro aHamuza. 10-11 knaccel: 0a30BBIM M yIIIyOJIEHHBIN
ypoBHH : yueOHuk / I1I. A. Anmumos, FO. M. Komsirun, M. B. Tkauépa [u ap.]. — 11-
e m31. — Mockaa : [Ipocsemenue, 2023. — 464 ¢. — ISBN 978-5-09-107210-5. —
TekcT : 3IeKTPOHHBIH // DNEKTPOHHBIN pecypc udPOBO 00pa30BaATEIBHON CPEIbI
CIIO PROFo6pazoanue : [caitr]. — URL.: https://profspo.ru/books/132452

2. Maremaruka: anrebpa M Hayaja MaTEMaTUYECKOTO aHaliM3a, T€OMETpHs.
['eometpusi: 10-11 xmaccel: 6a30BbI U yriryOsn€HHbIA ypoBHU : yueOHuk / JI. C.
Aranacsn, B. @. byry3os, C. b. Kagomues [u ap.]. — 1l-e uzn. — Mocksa :
[Tpoceemenne, 2023. — 288 c. — ISBN 978-5-09-103606-0. — TekcT :
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoil odpazoarensHoit cpeapl CITO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132455

JlomoTHUTETHHBIC NCTOYHUKH:

1. Hanunrep, Buktop AnekceeBud. ['eomeTpusi: NiaHMMETpUYECKME 3a1add Ha
noctpoenue : Yueonoe nmocoodue st CIIO / Jamunrep B. A. - 2-e u3a. - Mocksa :
NznarenscTBo FOpaiit, 2019. - 155. - (Ilpodeccronansuoe oobpazoanue). - ISBN
978-5-534-04836-0 : 429.00.

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

4.3 IlepeyeHb MPOrpaMMHOI0 odecrneyeHusi, MpPoeccCHOHAIbLHBIX 0a3
JTAHHBIX, HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM pPecypcoB HHGOPMALMOHHO-
TeJIEKOMMYHUKAUMOHHON ceT «UHTepHeT», HEOOXOAMMBIX /JIsi OCBOCHUSA
yueOoHoro npeamera OYIL.04 MaremaTuka
http://catalog2.vgasu.vrn.ru/MarcWeb2- sniekTpoHHBIH KaTaaor OMOIUOTEKN
BITY
http://www.iprbookshop.ru/.- snexkrponno—6ubIMoTeunas cucrema |PRbooks
https://ege.sdamgia.ru/ - oOpa3oBaTeabHBIN MOPTAI AT MIOATOTOBKH K SK3aMEHAM
https://adv.informika.ru/ — Enunas womekiuu [{udpoBbix 00pa3oBaTeIbHBIX
pecypcoB
https://rus-math.slovaronline.com/ - Maremarnueckast SHIIMKIIOIE IS
http://www.ug.ru/ — «Yuureabckas razera»
http://www.school.edu.ru/ — Poccuiickuii 00pa3oBaTeIbHBIN TOPTAI



https://profspo.ru/books/132452
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/ — Beepoccuiickuii aBIyCTOBCKUH TEICOBET
http://1september.ru/ razera — «IlepBoe ceHTIOPS»

4.4. OcobenHocTn peaauzanum ydeOHoro mnpeamera OVYIL.04
MaremaTuka I O0OyYalOIIUXCS M3 YHCIA HWHBAJIWAOB W JHI[ C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbSI

Ilpu obyuenuu Uy ¢ OSPAHUYEHHBIMU  BOZMONCHOCHAMU — 300POBbS,
npeoycmMampusaemcs UHOUBUOYAIbHYIL epaghux 0OyUeHUsl.

Hnsanuovl u auya ¢ 02panuieHHbIMU 803MONCHOCMAMU 300P08bsL 0Decneuetbl
NeYamHLIMU U DJIeKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 ¢hopmax,
a0anmupoBaAHHbIX K 02PAHUYEHUIM UX 300DO8bSL.

s ocywecmenenus npoyeoyp mexKyujeco KOHMPOIs YCNesaemocmu U
NPOMEINCYMOYHOU ammecmayuul 00y4aowuxcs, co30armcs GoHObl OYEeHOYHbIX
cpeocms,  aoanmuposanHvle Ol UHBAIUOO8 U JUY C  OCPAHUYEHHBLIMU
BO3MOINCHOCAMU ~ 300P06bSL U NO3BOJSIIOUWUE OYECHUMDb  OOCMUNCEHUE —UMU
3aNIAHUPOBAHHBIX 6 OCHOBHOU 00PA308AMENbHOU NPOSPAMME  Pe3yaIbmamos
00yueHUsT U YPOBEHb CHOPMUPOBAHHOCIIU 6CeX KOMNEeMeHYUll, 3ds161eHHbIX 6
00pazosamenvHoll npocpamme.


http://pedsovet.org/
http://1september.ru/

5. KOHTPOJIb U OIEHKA JOCTWXXEHUHN PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA OYII.04 MATEMATHKA

JlocTIKeHne TMIHOCTHBIX PE3yJIbTaTOB OIICHUBAETCSI HA KAYECTBEHHOM YPOBHE
(6e3 ormetkn). CHOpMUPOBAHHOCTD MPEAMETHBIX, METAITPEAMETHBIX, IMYHOCTHBIX
YMEHUH U 3HAHUH OIEHUBAETCS B 0aJUIax MPENo1aBaTesieM B ITPOIIECCE BHITIOTHEHUS
OCHOBHBIX BHUJOB y4e€OHOH JCATEIBHOCTH OOYYaIOIUXCS, TECTUPOBAHUS,

BBITIOJTHEHHUSI OOYYAIOIIMMHCA CaMOCTOSITEIILHOM

TCKYIICI'O KOHTPOJIAA U HpOMG}KYTOqHOﬁ aTTcCcralunu.

paboThl, MO pe3yibTaTam

Pe3ynbrarel 00yueHus

O1ieHKa pe3yIbTaToB
(dopmBI M METOTBI)

JINYHOCTHBIE PE3VYJIbTATHI

1) TpaXAaHCKOTO  BOCHHUTAaHHUSA:  CPOPMHPOBAHHOCTH
IpaXXAaHCKOW MO3UIMK OOydaromerocss Kak akTUBHOTO W
OTBETCTBEHHOI'O yjieHa POCCHIICKOTO oO1miecTBa,
MIPE/ICTABIICHHE 0 MaTEeMaTUYECKUX OCHOBax
(GYHKIIMOHUPOBAHUST  PA3NUYHBIX  CTPYKTYp,  SIBICHHIA,
IpoLeaAyp TPpakIaHCKOro ooOuiecTBa (BbIOOpHI, OMpPOCHI U
JIpyroe), yMEHHE B3aUMOJEHCTBOBAaTh C COLUAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C HX (QYHKIUIAMH U
Ha3HAYCHHEM;

2) [aTpUOTUYECKOTO0 BOCHUTAHUS: C(HOPMUPOBAHHOCTH
POCCHIICKOM TpaXJaHCKOM HWACHTUYHOCTH, YBAXKEHHUS K
NpOLIJIOMY M HACTOAIIEMY POCCHIICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K JOCTH)KEHHAM POCCHHCKHX
MaT€MaTUKOB M POCCUUCKON MaTEMaTHUYE€CKOM IIKOJIbI,
UCIIOJIb30BAaHUE D3THUX JOCTWKEHUH B JpYrHMX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) yXOBHO-HPAaBCTBEHHOTO BOCIHUTAHHUS: OCO3HAHHE
JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoza,
c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEJCHUS, CBA3AHHOTO C MPAKTHYECKUM NPHUMEHEHUEM
JOCTHKEHUIN HAYKU U AESITEIBbHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUMBOTO OYy/IyIIEro;

4) 3CTETUYECKOTO BOCITUTAHUS: ICTETHUECKOE OTHOIIEHUE K
MUDY, BKJItOYast ACTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azady, pelIeHuH,
paccyXJIeHUH, BOCIPUUMYHUBOCTH K MaTeMaTUYECKUM
acMeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

5) ¢usmnueckoro BocnuTaHHs: CHOPMUPOBAHHOCTH YMEHUS
IIPUMEHSTHh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX 310pPOBOTO
u OezomacHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3/I0POBBIO (30pOBOE MHUTaHKE, cOATaHCUPOBAHHBIN
PeKUM 3aHATUH U OTAbIXa, peryjsipHas Quznyeckas

-BBIIIOJIHEHUE  MPAKTUYECKUX
3aJlaHUI Ha 3aHITUIX;

-YCTHBIH OIPOC;
-CaMOCTOSTEIbHbIE PadOTHI;

- KOHTPOJIbHBIE PabOTHI;
-3K3aMeH




aKTUBHOCTh), (U3NYECKOE  COBEPUICHCTBOBAaHME  IIpU
3aHATHUSAX CHOPTUBHO-03/J0POBUTEIILHON AEATEIBHOCTHIO;

6) TpyZOBOI'O BOCIIUTAHUS: TOTOBHOCTb K TPYJly, OCO3HAHUE
[EHHOCTH TPYAONIO0US, MHTEpPEC K pa3IuyHbIM cdepam
npodeccCHOHaNbHOW  AEATENBPHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymier mpodeccuu | pealn30BbIBaTh COOCTBEHHBIC
KM3HEHHBIC IUIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO W CaMOOOpPA30BaHMIO Ha
OPOTSDKEHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEHICHUU NPAKTUYECKUX 33124 MaTeMaTHYECKON
HaNpaBJIEHHOCTH;

7) 9KOJOTHMYECKOTO BOCIUTAHUS:  C(HOPMHPOBAHHOCTH
9KOJIOTMYECKOH KYJIBTYpPbI, TOHUMaHUE BIUSHHUS COLUAIBHO-
HSKOHOMUYECKUX IPOIIECCOB HAa COCTOSHUE NPHPOJHON H
COIIMAJIbHOM Cpelbl, OCO3HAHUE TJI00ATBHOTO XapakTepa
9KOJIOTHYECKUX TIPOOJIeM, OpUEHTAIlMs Ha IMPUMEHEHUE
MaTeMaTHYECKUX 3HAHUHM JUId peuieHus 3aaad B o0jacTu
OKpY’KalomIel cpelibl, IIAHWPOBAHUE TOCTYIIKOB M OLIEHKU
UX BO3MOYKHBIX MTOCIICICTBUH IS OKPY>KAIOIIEH CPebl;

8) I[EHHOCTM HAYYHOTO TIO3HAHHS: C(HOPMUPOBAHHOCTD
MHPOBO33pDEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAyKd M OOLIECTBEHHOW IPAKTUKH,
NOHMMAaHHE  MaTeMaTH4YeCKOM  HayKu  Kak  cdepsl
YeJIOBEYECKOM JEATeNbHOCTH, JTaloB €€ pa3sBUTHI U
3HAYUMOCTH Ui Pa3BUTUSl [MBWJIM3AIMU, OBJIAJCHHUE
S3BIKOM MaTE€MaTHKH M MaTeMaTHYeCKOW KYIbTYpOW Kak
CPEACTBOM TIO3HAHMS MHpPA, TOTOBHOCTH OCYILIECTBIISATH
NPOCKTHYI0O M HCCIEJOBATENbCKYI0  JIEATEIBHOCTh
UH/IMBUYaJIbHO U B TPYyIIIIE.

METAIIPEJJMETHBIE PE3VJIbTATDI

OsBmageHue YHUBEPCAIbHBIMHU MM03HaBaTEILHBIMU
JNEUCTBUSIMH:

ba3oBble JJornueckne geicTBUs:

BBISIBIIAT W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTU4eCKnX OOBEKTOB, TOHSTHH, OTHOIIEHUN MEXIy
MOHATUSIMH,  (POPMYITUPOBATH  OMpPENEICHHUsS]  TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiaccuuKaimm,
OCHOBaHHUs Ui OOOOIICHHUS U CpaBHEHUS, KPHUTEPUU
MPOBOAMMOIO aHallM3a; BOCIPUHUMATH, (GOPMYITUPOBATH U
npeoOpa3oBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE 51
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,
BBISIBIIATh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3HU
U mpoTuBopeunss B akTax, JaHHBIX, HAONIOACHUSIX U

-BBIIIOJIHEHUE  MPAKTHUYECKUX
3aJJaHU} HA 3aHSTHSX;

-YCTHBIH OIPOC;
-CaMOCTOSTENbHbIE PadOTHI;

- KOHTPOJIbHBIE PA0OTHI;
-3K3aMe€H




YTBEP)KICHUSX, NpeAnaraTb KPUTEPHUM JUISL BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JenaTh BBIBOABI C HCIIOJB30BAaHHEM 3aKOHOB JIOTHKH,
JNeNyKTHUBHBIX ~ W HMHAYKTUBHBIX  YMO3aKJIIOUCHHH,
YMO3aKJIFOUEHUH 110 aHaJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTeNIbCTBA
MaTeMaTHYECKUX YTBEP)KICHUH (IpsIMbIE U OT IPOTUBHOTO),
BBICTPAaWBaTh apryMEHTAllUI0, MPHUBOAUTH IPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U
BBIBOJIBI, BBIOMpaTh CHOCOO pemieHus ydeOHOW 3aaadu
(cpaBHMBAaTh HECKOJBKO BApUAHTOB pEUICHUS, BHIOMPATH
HauOosee MOAXOMAIMA C  y4€TOM  CaMOCTOSITENILHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

UCIIOJIb30BaTh BONPOCBl  KaK  MCCIENOBATEIbCKUN
UHCTPYMEHT  IO3HaHWsA,  (OPMYJIHUPOBaTH  BOIPOCHI,
bukcupyoomue npoTUBOpeure, NpolieMy, yCTaHaBIUBATh
HCKOMOE U JTaHHOE, ¢dbopmupoBaTh THITOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

IIPOBOAUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEJOBaHHE 1o YCTaHOBJICHUIO
0COOEHHOCTEH  MaTreMaTHYecKoro OO0beKTa, SBJICHUS,
Ipoliecca, BBISIBICHUIO 3aBHUCHUMOCTEH MeX]y OOBEKTaMH,
SIBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOSITENIbHO  (popMynupoBaTh  O0OOIIEHUS U
BBIBOABI IO pE3yJlbTaTaM TMPOBENEHHOTO HAOIIOICHHUS,
WCCIIC/IOBAaHMSI, OIICHWBATh JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE IpOIlEcca, a TaKkKe
BBIJIBUTaTh NPEANOJ0KEHUS O €ro pa3BUTUHU B HOBBIX
YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Ae(PULINTHI HHPOPMALIUHU, JAHHBIX, HEOOXOJMMBIX
JUIsL OTBETA Ha BOIPOC U JUIsl pelIeHUs 3a/1auH;

BHIOMPATh WH(POPMAIIHIO U3 UCTOYHHUKOB PA3JIMIHBIX THUIIOB,
aHAJTM3UPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETHPOBATH
UH(POPMAIIHIO PA3ITNIHBIX BUIOB B (HOPM pEACTaBICHUS;
CTPYKTYpUpOBaTh HH(OpMaIMio, MpeacTaBlIsTh €€ B
pa3InYHbIX (hopMax, MIUTFOCTPUPOBATH TpauUecKH;
OLIEHUBATh HAJEKHOCTh MH(YOPMAILIMU 1O CAMOCTOSTENBEHO
c(OpPMYIMPOBAHHBIM  KPUTEPUSAM, CHOPMYIUPOBAHHBIM
CaMOCTOSITENBHO.

OBnanenue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
y4eOHBIMU JEHCTBUSIMHU:




BOCIIPUHMMATh U (OpMYyJIHpOBaTh  CYXACHUS B
COOTBETCTBUH C YCIOBHSIMH W IENISIMH OOILEHHS, SICHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pEHHSI B YCTHBIX U
NUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS TI0 XOAY PELICHUs
3a71a4M, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B XO/i€ OOCYXICHHUS 33a/aBaTb BOIPOCHI IO CYHIECTBY
oOcyxmaemMoll TeMmbl, mpoOIeMbl, penraeMol 3ajgaud,
BBICKA3bIBaTh MWJCH, HALCIICHHbIE HA TIIOMCK pPEUICHUs,
COIIOCTABJATh CBOU CYXKIEHHUS C CYXICHHSIMH JAPYTHX
YYaCTHHUKOB JIMAJIOra, OOHAPYKUBATh PA3JIMUUEe U CXOJICTBO
NO3ULIMH, B  KOPpPeKTHOH  Qopme  PopMynupoBaTh
Pa3HOIIACHSL, CBOM BO3PAKEHUS;

IPEACTaBIIATH pe3yNbTaThI penieHus 3a7a4d,
9KCIIEPUMEHTA, HWCCIECIOBaHM, IPOEKTa, CaMOCTOSTEIBHO
BBIOMpaTh (oOpMaT BBICTYIUICHHS C y4éTOM 3aj1ad
Hpe3eHTalH 1 0COOEHHOCTEH ayTUTOPHH.

OBnajieHue yHMBEPCAIbHBIMU PETYISTUBHBIMU yUE€OHBIMHU
JEUCTBUSIMU:

Camoopranusauus:

COCTABJIAThH IUJIAH, AJITOPUTM PEIICHUs 3a]adyd, BbIOUpATh
crnocod pemieHus ¢ y4€TOM HMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTUpPOBaTb U
KOPPEKTUPOBaTh BapHaHTbl PELIEHUA C YYETOM HOBOH
uH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMU TIO3HABATENBHOM pedJIeKCUM Kak
OCO3HAHUSI COBEPIIAEMBIX JAEHCTBUHA M MBICIHTEIbHBIX
MPOIIECCOB, HMX  pe3ylbTaToB, BJIaJeTh  CIOCO0aAMHU
CaMONIPOBEpPKH, CAMOKOHTPOJS TIpoliecca U pe3yibTaTa
pelIeHUs] MaTEMaTUYECKON 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpHU
pEIIeHUH 3a7a4l, BHOCUTh KOPPEKTUBBI B JACSITEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSATENHLCTB, JAHHBIX, HaUJIEHHBIX
OImHnOOK, BBISBIICHHEIX TPYIHOCTEH; OIICHUBATH
COOTBETCTBUE pE3yJIbTaTa IEIH U YCIOBUSAM, OOBICHATH
NPUYHHBI JOCTWIKEHUS WM HEIOCTH)KCHHS Pe3yIbTaTOB
NEeSTENIbHOCTH, HAaXOAWUTh  OMMOKY, J[JaBaTh  OIICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEIbLHOCTD:

MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U
WHIUBUIYAIbHOW PabOThl MpH pEIIeHUH ydeOHBIX 3ajaad,
MPUHUMATH II€JIb COBMECTHOM JESITEIBHOCTH, TNIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pPAaOOTHI, pacrpeiesisiTh BHJIBI




paboT, AOroBapuBaThCs, OOCYKIATh MPOLECC U Pe3ysbTar
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYKICHHS,
00MEH MHEHHUH, «MO3TOBBIEC IITYPMBI» U HHBIE), BBIIOIHATH
CBOIO 4acTh pabOTBHl M KOOPIMHHPOBATH CBOU JICHCTBUS C
JIPYrUMHU WIEHAMH KOMaH/bI, OLEHHBAaTh Ka4eCTBO CBOETO
BKJIaga B OOmMH  TOPOXYKT O  KPHUTEpUsM,
c(OpMyITHPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

I[MPEAMETHBIE PE3YJIbTATBI

Yuciia 1 BBIYUCICHUSA:

OIIEpUPOBATh MOHATUSAMU: PALMOHAIBHOE U IEHCTBUTEIILHOE
YHCIIO, HATypalbHOE, IIEJIOE YHUCIO, OOBIKHOBEHHAs U
JecATU4Has JpoOb, MPOLIEHTHI, HCIOJIb30BaTh MPU3HAKU
JIEITMMOCTH LIEJIBIX YHUCEJNl, Pa3JI0KEHHE 4YuCia Ha MPOCThIE
MHOKUTENHN JUIsl PELICHNUS 3a/]a4;

BBINOJIHATH apu(METHYECKHE OTEpPAIH C PAlMOHAIBHBIMA
U IEUCTBUTEIbHBIMU YHUCIIAMU;

BBIIIOJHATh  NPUOMMKEHHBIE  BBIYMUCICHMS, HUCIOJb3Ys
IIpaBWla OKPYIJIEHUS, JeJaTb IPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

OIEpUpPOBaTh  IOHATUSAMHU: CTENEHb C  LEIbIM U
palnMoHaNBFHBIM TIOKa3aTelieM, CTaHAapTHas Gopma 3arucu
JEHCTBUTENIBHOTO 4HCJIA, KOPEHb HATYpaJlbHOH CTEIEHH,
HCIIOJIB30BaTh MOAXOASAIIYIO bopmy 3anucu
JIEHCTBUTEIIBHBIX YUCEN IS PELICHUs NPAaKTUYECKUX 3a1ad
Y IIPE/ICTABIICHUS IAHHBIX;

OIEpPUPOBATh TOHATUSAMU: CHHYC, KOCHUHYC U TaHIEHC
IIPOU3BOJIBHOTO YIJIA, HCIIOJIb30BaTh 3aMMCh MPOU3BOJIBHOIO
yria yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINY;
ONepUpOBaTh NOHITUSIMU: Jorapudm yucia, 1ecATUYHbIE U
HaTypajbHbIE JOrapu(PMBbl.

YpaBHeHUsSI M HEPABEHCTBA!

OIIEpUPOBATh  MOHATUSAMU:  TOXAECCTBO,  YpaBHEHHUE,
HEPaBEHCTBO, LEJO0€, PALMOHAIBHOE, HWPPALMOHAIBHOE
yYpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE;
BBIIIOJIHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX
BBIPAXKEHUU U peliaTb TPUTOHOMETPUUYECKHUE YPABHEHUS,
BBIMOJHATh MpPEeoOpa3oBaHUs IENbIX, palMOHAIbHBIX U
UPPALMOHAIBHBIX BBIPAKEHUM U pElIaTh OCHOBHBIE THIIBI
LEJbIX, PAlMOHAJIBHBIX M HMPPALMOHAIBHBIX YPaBHEHHU W
HEPaBEHCTB;

NPUMEHATh YPaBHEHHsT W HEPABEHCTBA I pELICHUs
MaTeMaTHUYeCKUX 3aJa4d W 3aJad M3 pa3lIn4yHbIX objacteit
HayKHU U PeAIbHOW KU3HH;

MOJIEIUPOBaTh peaJbHbIE CUTYaIllMHM Ha s3BbIKE anreophl,
COCTABJISITh BBIPAKEHHUsI, YPABHEHWs, HEPABEHCTBA IO
YCIIOBHMIO 3aJa4M, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapara anreOpbl;

-BBIIIOJIHEHUE  MPAKTHYECKUX
3aJlaHUM Ha 3aHITUIX;

-YCTHBIH OIpOC;
-CaMOCTOSTEIbHbIE PadOTHI;

- KOHTPOJIbHBIE PabOThI;
-3K3aMeH




NPUMEHSTh CBOWCTBAa CTENEHW JUid MpeoOpa3oBaHUs
BBIPQ)KEHUI, ONEpUpPOBaTh MOHATHUSAMHU: TOKA3aTeNbHOE
ypaBHEHHE U HEPaBEHCTBO, peEIIaTh OCHOBHBIC THIIbI
NOKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBIMOJHATh Pe00pa3oBaHUs BBIPAKECHUN, COAEpKAIIUX
J0rapuQMmsl,

ONEpUPOBATH MOHATUSAMU: JIOTAPU(PMUUECKOE YpaBHEHHE U
HEPaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI JOTAPUPMHUECKUX
YpaBHEHU U HEPABEHCTB;

HaXOJUTh pEIICHUS MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB;

OTIEPHPOBATH MOHATUSAMH: CHCTEMA TMHEHHBIX YPaBHECHUN U
e pelieHue, UCIoIb30BaTh CUCTEMY JIMHEWHBIX ypaBHEHUN
JUISL PEUICHUS TPAKTUIECKUX 3a/1a4;

HAXOJHUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYMHOCTEH
palMoOHANBHBIX YPaBHEHHUH U HEPABEHCTB;

MOJICJIMPOBaTh pealibHbIE CHUTyallMM Ha S3bIKE anreOpsbl,
COCTAaBIIATh  BBIPOKEHUS, YpPAaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI IO YCJIOBHIO 3aJ[aud, UCCIIEOBATh IMOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM ammapara anreOphl.

DYyHKIUH U IT'PaQUKH;

OMEepUPOBaTh MOHIATUAMH: (PYHKIHS, CIHOCOOBI 3aTaHUs
dbyHKIMM, 00JACTh ONPEACIICHUS] U MHOXECTBO 3HAUYCHHI
byHkum, rpaduk GyHKIMHI, B3aUMHO 00paTHbIE (PYHKIIHH;
OTIEPHPOBATH MOHATUSAMHU: YETHOCTh U HEUETHOCTH (DYHKIIHH,
Hynmd  GYHKIOUH,  TOPOMEKYTKH  3HAKOIOCTOSHCTBA,
nepuonuveckas (QyHKIWS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMU, TOYKM SKCTpeMyMa (YHKIMH, HauOojbllee U
HavMEHbIIEe 3HA4YeHUS (QYHKIUM Ha  IPOMEXKYTKE,
UCMOJIBb30BaTh UX IS MCCIeNOoBaHUA (YHKIUH, 3aJaHHOU
rpaduxom;

UCIOJIb30BaTh TpapuKH QYHKIUHN 1711 pelieHusl ypaBHEHUH;
CTPOUTh MW 4YHUTaTh TpapuKd JUHEHHOW  (QyHKUHMH,
KBaJPaTUYHOW (YHKLMHU, CTETNEHHOW (QYHKUUU C LEIBIM
MOKa3aTeseM;

ONEpUpOBaTh  MOHATHAMU: TpadUKu  MOKa3aTeNbHOM,
gorapu(pMUUecKoil W TPUTOHOMETPUYECKUX (DYHKLHH,
u300pakaTb MX Ha KOOPJAMHATHOM  IJIOCKOCTH U
WCTIOJIB30BATh JIJIsl pEIICHHs YpaBHEHHI U HEPABEHCTB;
u300pakaTb Ha KOOPAMHATHOW IIJIOCKOCTH  TpaduKu
JMHEWHBIX YpaBHEHHH W WCIION30BaTh WX U PEHICHUS
CHCTEMBI JINHENHBIX YPABHEHUN;

WCIIONB30BaTh Tpaduku (YHKOHH I HCCIICTOBAHUS
IPOIIECCOB M 3aBUCUMOCTEH NMPH PELICHUH 3aa4 U3 APYTUx
y4eOHBIX TMPEIMETOB W pEaJbHON IKU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUIMOCTH MEX]ly BETHUYUHAMU;

Hauyana maTeMaTH4ecKOro aHaIM3a:

OIIepUPOBATH HOHSATHSMMU: MOCJIEI0BATENbHOCTb,
apudMeTHUecKkass W TEOMETpPHUYECKass  MPOTPECcCHH;
ONEepUpOBATh  MOHATUSAMH: OECKOHEYHO  yObIBaromias
reoMeTpudeckass  Mporpeccus, CcymMma  OECKOHEYHO
yOBIBaroIIEei reOMETPUYECKON POrPECcCHH;




3aJaBaTh IOCJIEJOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMMU;
HCTI0JIB30BAaTh CBOICTBA MOCIEN0BATEIbHOCTEN 51
MIPOTPECCUI NJIsl PELICHUs] peabHBIX 3aJad IMPUKIIATHOTO
Xapaxrepa.

ONEepUpOBaTh  MOHATHSAMM:  HENpepbiBHAsS  (QYHKIUS,
npou3BoHas (YHKIWHU, HCIOJB30BAaTh T'€OMETPUUYECKHNA U
buznyeckuil CMbICI TPOU3BOAHON U pEUIeHHs 3a]ad;
HaXOJUTh  TPOM3BOJHBIC  DJIEMEHTApHBIX  (YHKIIHA,
BBIYHCIIATH TPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO
dyHKImiL;

UCIIOJIb30BaTh MPOU3BOJIHYIO NJIsl UCCIEeNOBaHUs (YHKIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATh PE3YJIbTAThI
HCCJIEIOBAHMSI K TOCTPOSHUIO I'paUKOB;

HCIIOJIB30BATh IIPOU3BOAHYIO JUIsSl HAXO0KICHHS HAUITy4IIErO
pelieHuss B MPUKIAJAHBIX, B TOM 4YHUCJIE COLMAIbHO-
SKOHOMHUYECKHUX, 3a]a4ax;

OMepUpPOBaTh MOHATHAMH: TepBooOpa3Hass W UHTErpal,
[OHMMATh TEOMETPUYECKHMH U  (U3NYECKUH  CMBICIT
WHTErpaja;

HAaXOJUTh TEepBOOOpa3HbIE  3JIEMEHTAPHBIX  (DYHKIUH,
BBIUMCIIATH UHTErpal 1o ¢popmyiie Hetorona—JIeitbuuna;
pemiaTh NPUKIAIHBIE 337a4d, B TOM YHUCJIE COLUAJIBHO-
HKOHOMHYECKOTO W (PU3UYECKOTO XapakTepa, CPeACTBaMHU
MaTeMaTUYeCKOro aHajuus3a.

MHoxkecTBa M JIOTHKA!

ONEpUpPOBaTh TMOHATHSAMHU: MHOYKECTBO, OINEpaluy HaJ
MHOX€ECTBAMU; MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JUisl ONMCaHUsl PEAIbHBIX IPOLIECCOB U SIBJICHUH,
IIPU PEIIeHUH 3a/]a4d U3 IPYTUX y4eOHbIX MPEIMETOB;
OIEpUpPOBATh  IOHATHUAMM:  ONPEIEICHUE,  TEOpeMa,
CJIE/ICTBHE, 10KA3ATEIBCTBO.

Crepeomerpus:

ONEpPUpPOBATh MOHATHAMM: TOYKA, NpsMasi, IIJIOCKOCTH;
IIPUMEHATH AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX IIPU
peLIEeHNN TEOMETPUYECKHX 3a]1a4;

OIIepUpOBATH MOHSTHSAMH: NapajyIeIbHOCTD u
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
KJIaccu(UIUpPOBaTh B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX U
IJIOCKOCTEM B MTPOCTPAHCTBE;

ONEepUpOBaTh TMOHATUSAMU: JBYTPAHHBIM YroJl, TpaHu
JIBYTPAHHOTO YTJIa, peOpo JIBYIPaHHOTO YIJIa, JIMHEWHBIN
yroJl IBYIpPaHHOTO yTJja, TpaJyCcHas Mepa JBYTPaHHOIO YIJIa;

ONEpUPOBATh TOHATHUSAMH: MHOTOTPAaHHHUK, BBINYKIBIM U
HEBBIMYKJIbI MHOTOIPDAHHUK, JIEMEHTHl MHOI'OI'DAaHHUKA,
MPaBUJIbHBIN MHOTOTPAaHHUK; pacliO3HABAaTh OCHOBHbBIE BH/JIbI
MHOTOTPaHHHUKOB (IMpaMuja, IpHU3Ma, HPSIMOYTOJIbHBIN
napajuienenunesa, Kyo);

KJIaccu(UIIUPOBaTh MHOTOIPAaHHHUKH, BHIOMpPAas OCHOBAHHUS
Uit Kiaaccu@ukanuu  (BBIMYKJIbIE U HEBBITYKIIbIE
MHOTOTPAHHUKHU, MPABUIIbHBIE MHOTOIPAHHUKHU, MPSIMbIE U
HAKJIOHHBIE NPU3MBI, apaJlIesIeuIe bl );




ONEepUPOBATh TOHATUSMHU: CEKYIIas IUIOCKOCTb, CEUEHUE
MHOTOTPAaHHHUKOB;  OOBSICHATH TNPHUHLHUIIBEI  TOCTPOCHUS
CEUEHUH, UCTIOIB3YsI METO/ CIIE/IOB;

CTPOUTh CEUYEHUS MHOIOI'DAaHHUKOB METOJOM CJEJOB,
BBIMOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEXH W3 PUCYHKOB
HPOCTHIX 00BEMHBIX (PUTYD: BHJ CBEPXY, COOKY, CHU3Y;
pelaTh 3a/1a4d Ha HaXOXKJICHHE T'€OMETPUUYECKUX BEIHMYMH
no o0pa3laM WM aNropuTMaM, INPUMEHSSI H3BECTHBIC
AQHAIUTUYECKUE METOJbl TPU PEIICHUH CTaHAAPTHBIX
MaTEMaTUUYECKUX 33]1a4 Ha BBIYMCIIEHUE PACCTOSTHUN MEXIy
JIBYMsI TOYKaMHU, OT TOYKH JO MPSAMOM, OT TOUKH JO
TUIOCKOCTH, M@Ky CKPEIIMBAIOIIMMUCS TMPSMBIMHU;

pelaTh 3a/1a4d Ha HaXOXKJICHHE T'€OMETPUUYECKUX BEIHMYMH
no o0pa3maM WM aNropuTMaM, NIpPUMEHSSI W3BECTHBIC
QHAIUTUYECKUE METOJbl TPU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJay Ha BBIUMCIEHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMUCA  NPSAMBIMH, MEXIYy MNpAMOH U
IJIOCKOCTBIO, MEXKTY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;
BBIUUCIIATE  OOBEMBI M IUIOMIANM  TOBEPXHOCTEU
MHOTOTPaHHHUKOB (TpU3Ma, MHUpaAMUAA) C MPUMEHEHUEM
(GopMyI, BBIYMCIATH COOTHOUICHHS MEXIy IIIOMIAIIMHU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHHUKOB;
ONIEPHPOBATH TOHATUSAMHU: CHUMMETPHS B IPOCTPAHCTBE,
HEHTP, OCh U IUIOCKOCTh CHUMMETpPUHU, LEHTP, OChb U
IUIOCKOCTh CHMMETPUU (UTYPBI;

U3BJIEKAaTh, MPEOOpa3OBBIBATH W HHTEPIPETHPOBATH
MH(pOpMALMI0O O IPOCTPAHCTBEHHBIX I'EOMETPUUECKUX
¢urypax, MpeICTaBICHHYI0 Ha 4YepTekaXx M PpHUCYHKax;
OpPUMEHSATh  TeoMeTpudyeckne (akTbl A penieHus
CTEpEOMETPUYECKUX 3a/lad, MPEeAroaralouMx HECKOJIbKO
[IaroB pEeLICHUs, €CIU YCIOBUS NPUMEHEHHUS 3a/JaHbl B
SBHOM hopme;

OPUMEHSATh MPOCTEUIIME TPOTrpaMMHBIE  CpelcTBa U
3JIEKTPOHHO-KOMMYHMKAIIMOHHbIE CHUCTEMBI NpPU PELICHUU
CTEPEOMETPUYECKUX  33/a4;,  TNPUBOIUTH  MPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH,
pacrno3HaBaTh MPOSBIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE;
OpPUMEHATh  TOJIyYEHHbIE  3HAaHMA  HAa  IPAKTHUKE:
aHATM3UPOBATh  peallbHble CHTyalluh W  TPUMEHATH
U3y4eHHbIE TIOHATHUS B TMpoOLIECCe IMOMCKA pELICHUs
MaTeMaTU4ECKU chopMyTUPOBAHHOM poOJIeMBl,
MOJICIUPOBATh pealibHble CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCJIEIOBaTh IOCTPOCHHBIE MOJEIU C HCHOJIb30BaHUEM
reOMEeTPUYECKUX TOHATUH M TeopeM, ammaparta aiareOpsl,
pelaTh NpakTUYECKHUE 3a/lauM, CBSI3aHHbIE C HaXOXJIEHUEM
reOMETPUYECKUX BEITHYHUH.

OTIEPHPOBATH TIOHATHSIMU: IHIUHIPHUYECKAsT MOBEPXHOCTb,
oOpasyiolnye IUINHIPUYECKONH TOBEPXHOCTH, LMIHHID,
KOHHMYECKasi TOBEPXHOCTh, oOOpasyromue KOHUYECKOH
MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEpXHOCTh;
pacro3HaBaTh Tejla BpallleHus (IWIMHIp, KOHYyC, chepa u
map); OOBSICHATh CHOCOOBI MOJYYESHHUS Tell BPAIICHHUS;




KJIacCCU(PUITUPOBATh B3aMMHOE PACIOJOKECHHE CEephl H
IUIOCKOCTH; ONEPHPOBATh MOHSATUSMU: IIAPOBOW CETMEHT,
OCHOBaHHE CErMEHTa, BBICOTA CErMEHTa, IIAapOBOM CJIOW,
OCHOBAHME IIIAPOBOTO CIJIOS, BBICOTA IIAPOBOTO  CJOS,
IapOBOI CEKTOP;

BBIUUCIIATE OOBEMBI M IUIOMIAAM TOBEPXHOCTEH Tell
BpallleH!Us1, TEOMETPUYECKUX TN C IPUMEHEHHUEM (HOPMYIL;
OTEpUPOBATh TMOHSATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIA B
chepy ¥ ommcaHHBIM OKOJIO cdephl, cdepa, BIHCaHHAST B
MHOTOTPaHHUK WX TEJIO BPAICHHUS;

BBIUUCIISATH COOTHOUICHHUS MeXIy IJIOLIAISIMU
MOBEPXHOCTEH M 00bEMaMU TTOI0OHBIX TET,

n300paxarh u3ydaemble (GUTYPBI OT PYKU U C IPUMEHEHUEM
MPOCTHIX YePTEKHBIX HHCTPYMECHTOB;

BBIMOJHATh (BBIHOCHBIEC) IUIOCKHE YEPTEXKH W3 PUCYHKOB
IPOCTBIX OO0BEMHBIX (UTYp: BHI CBEpXy, COOKy, CHH3Y,
CTPOUTH CEUEHUS Tell BpallleHUs;

U3BJICKaTh, HWHTEPIPETHPOBATH W  NPEOOPa3OBBIBATH
UHPOPMALIMIO O TPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX
durypax, npefcTaBIeHHYIO Ha YepTexKaxX U PUCYHKaX;
OTIEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITMIOJHATh JICHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS
BEKTOPOB M YMHOXXCHHUS BEKTOpAa HAa YHCIO, OOBSCHSTH,
KaKUMH CBOWCTBaMHU OHH 00JIa/1a10T;

IPUMEHSATH MTPABHUJIO MApaUICIICUIIE Ia;

OMEepUPOBATh MOHATHSAMH: JEKApTOBBI KOOPAMHATHI B
IPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOpa, Yol MEXIy BEKTOpaMH,
CKaIIPHOE TPOW3BEJCHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTaHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M TPOU3BEICHHE BEKTOpa Ha
YHCII0, YTOJI MEXJly BEKTOPaMH, CKaJIipHOE MPOU3BEJCHHE,
packiIagpIBaTh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPaM;
3a/laBaTh IUIOCKOCTh YpaBHEHHEM B JIEKApTOBOW CHCTEME
KOOpJMHAT, TPHMEHATH TeoMeTpudeckue (aKThl IS
pellleHUs] CTEPEOMETPUUYECKUX 3a7ad, MPeArnoararoinmx
HECKOJIbKO IIIaroB pEIICHUs, €CIM YCIOBHS TPUMEHEHUS
3a/laHbl B IBHOU (hopMme;

pemaTth  TpOCTEHIIMe TEeOMETPHYECKHe  3aJadyd  Ha
MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/Ia;

pemiath 3aJa4d  Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHX
OTHOIICHUH M HAaXO0XJICHHE T€OMETPUUYECKUX BEIHYUH I10
o0pa3iaM WM alropuT™MaM, TPUMEHSISI H3BECTHBIE METOJIBI
MIPH PEIICHUU CTaHIAPTHBIX MaTEeMaTHUECKUX 3a7ay;
NPUMEHATh MPOCTEHIIMEe TPOrpaMMHBIC CpEJCTBA U
AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUU
CTEpEOMETPUIECKHX 3a/1aY;

MPUBOJUTH MPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
NpUPOJIE W JKU3HHU, DPACIO3HABATH IPOSIBICHHE 3aKOHOB
Tre€OMETPUH B UCKYCCTBE;

MPUMEHITh  TOJIydeHHBIC  3HAHWUSA  HA  IPAKTHKE:
AHAIM3UPOBATh peallbHbIE CHUTYallMM W  TPUMEHSTh




U3ydeHHbIE TIOHATHUA B MPOLECCE MOMCKA pELICHUs
MaTeMaTUYECKU copMynUpOBaHHON poOIEMBI,
MOJIEJIUPOBaTh peaJIbHble CUTYallMM Ha S3bIKE T'€OMETPHH,
UCCIJIEIOBATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMEeTPUYECKUX MOHATUH M TeopeM, almnapara aiaredpsl,
pelaTh IPaKTUYECKHUE 3a/1a4M, CBSI3aHHbIE C HAXO0XJIEHUEM
reOMETPUYECKUX BEIHUUH,

Teopust BeposiTHOCTEI1:

YUTATh U CTPOUTH TaOIMILIBI U AUATPAMMBI;

ONEpPHUPOBATh TMOHATHSAMHU: CpeAHee apu(pMETHUYECKOE,
Me/nuaHa, HauOousiplliee, HaMMEHbIIEEe 3HA4YEHUE, pa3Mmax
MacCHBa YHCJIOBBIX JIaHHBIX;

OIEPUPOBATH MOHATUAMU: CIIy4alHbIN HKCIIEPUMEHT (OIIBIT)
U CcIOy4yailHOe  cOObITHE, DJIEMEHTApHOE  COOBbITHE
(371eMeHTapHBIH  HCXOA) CIY4alHOro OIbITA, HaXOAUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOXXHBIMH CITy4aiHBIMHU
COOBITUSIMH, HAXO/IUTh U CPAaBHUBATH BEPOSATHOCTU COOBITHIA
B U3yUYCHHBIX CIIyYaiHBIX SKCIICPUMEHTAX;

HaxoJUThb W (OPMYIHPOBATH COOBITHS: TMEPECECUCHHE U
o0BeIMHEHNE AHHBIX COOBITH, COOBITHE,
POTHBOIOJIOXHOE JaHHOMY COOBITHIO, TOJb30BAThCS
auarpamMmamu - Oimepa M QOpMysol  ClOXKEHus
BEPOSATHOCTEN MPH PEIICHNUH 33/1a4;

ONEpUpOBATh  MOHATHUAMHU:  YCIOBHas  BEPOSITHOCTb,
HE3aBUCHMBIE COOBITHS, HAXOAUTH BEPOSITHOCTH C TTIOMOIIBIO
IpaBUiIa YMHOXKEHHS, C IOMOULIbIO JiepeBa CllyyailHOro
OTIBITA;

OPUMEHATh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHHUS TNpU
pelIeHnH 3a/ay; OIEepUpOBaTh MOHATHSIMH: HCIbITAaHUE,
HE3aBUCHMBbIE MWCIIBITAaHUs, CEpUs HCHBITAaHWM, ycmex u
HeyJaya, HaxOJuThb BEPOSTHOCTU COOBITMH B Cepuu
HE3aBUCHMBIX HCHBITAHUN 10 MEPBOT0O Yyclexa, HaXOAWUTh
BEPOATHOCTH COOBITHI B cepuu UcibITaHui bepHyiu;
OIepUPOBAThH HOHATHAMMU: ciyyaitHas BEJIMYMHA,
pacnpenesnenrne BepoATHOCTEH, AuarpaMma pacripeesieHusl.
CpaBHUBATh BEPOSATHOCTH 3HAYCHMH CIy4yailHON BETMUYMHBI
[0 paclpe/IesIEHUIO UM ¢ TOMOUIBIO AUATPAMM;
ONEpUpOBATh TOHATHEM MAaTEeMAaTUYECKOTO  OXKHUIAHMA,
NPUBOJNUTH TIPUMEPHI, KaK MPUMEHSIETCS MaTeMaTHYeCKOoe
OKUJIaHue ciryyaitHOM BEJIMYMHBI HaXO/IUTh
MaTeMaTUYECKOE OXKHUJAaHNUE MO0 TaHHOMY paclpe/leleHHIO;
UMETb MPEJICTABICHNE O 3aKOHE OOJIBIINX YHCET;

UMETh MPEJCTABIEHNE O HOPMAJIbHOM paclpeaeIeHUN
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