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1 IACIHOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IHNPEIMETA
OVYIIL.04 Maremaruka

1.1 Oo6aacTb npuMeHeHUsI MPOrPaMMbl

Peanuzamms cpemnero o6mero obpazoanus B mpeaenax OIl CIIO mo
nporpaMme MOJArOTOBKM CHELHUAIUCTOB CPEIHEr0 3BE€HAa IO CIEHHAIBHOCTH
21.02.19 3emueyctpoiictBo B cootBeTcTBUU ¢ PI'OC CIIO mno cnenuanbHOCTH
21.02.19 3emneyctpoiictBo ¢ yuyeroM TpeboBanuit dI'OC cpennero obmiero
oOpa3zoBaHus, YTBEPKJIACHHOTO MprukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413 u QenepanbHOil 00pa3oBaTENbHON MPOTPAMMBI, YTBEPKICHHOW MPUKA30M
Munnpocsemenus Poccun ot 23.11.2022r. Nel1014;

1.2 OO0mas  xapaxkrepucTuka y4deOHoro mnpeamera OYIL.04
MarTemaTuka

VYueonsii kypc OVYIL.04 MaremaTruka sBIsieTCd OJHUM M3 Haubosee
3HAUYMMBIX B IpoOrpamme cpeaHero oOmero oOpa3oBaHHs, MOCKOIBKY, C OJHOMN
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBbHYIO 0a3zy Uil HM3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUYECKOE U
aOCTPaKTHOE MBIIUIEHUE 00YyYarolUXCsl HA YPOBHE, HEOOXOAUMOM JIsl OCBOCHHUS
y4eOHBIX KypCcOB HH(OPMATHKH, OOILECTBO3HAHUS, MCTOPUHU, CIIOBECHOCTU. B
pamkax yueOHoro kypca OVYIL.04 MaremaTtnka oOyyarouiyecs OBIJIaJI€BaOT
YHHUBEPCAJbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTopas (QOpMyJIUpYEeT CBOU
JOCTIKEHUsI B MateMmatuueckoir ¢opme. Yueonsiii kypc OVYIL.04 MaremaTuka
3aKJI1a/IbIBAa€T OCHOBY [IJISl YCHEIIHOTO OBJAJCHUS 3aKOHaMHU (DU3UKU, XUMUH,
OMOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHICHLUN 3KOHOMHUKH U OOIIECTBEHHOM XKU3HH,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO UCITOJIb30BATh UX B ITOBCEIHEBHOM XKU3HU. B TOXe Bpems
OBJIaJICHUE AOCTPAKTHBIMM W  JIOTMYECKHM CTPOTMMH  MaTeMaTHYE€CKUMHU
KOHCTPYKIUSIMUA Pa3BHBAET YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH
VUCTUHHOCTh YTBEPXKJEHHUSA, HCIOJIB30BaTh OOO0OIIEHHE M KOHKPETU3ALMIO,
abcTparupoBaHWe€ M aHAJOruMio, (OPMUPYET KPEATUBHOE U  KPUTHYECKOE
MmeiieHue. B xone uzyuenus OYI1.04 MatemaTuka Ha ypOBHE CPEJIHETO OOIIEro
oOpa3oBaHus 00y4aroIIKecs MOTy4YaloT HOBBIM OIBIT PEIICHUs MPUKIIATHBIX 3a/1a4,
CaMOCTOSITEIIBHOIO ITIOCTPOCHUS MAaTEMAaTHUECKUX MOJIEIICH PEAIbHBIX CUTyalud U
UHTEpIIPETAllUk  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE, HAyKe M B HCKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMAaTHYECKUMU OTKPBHITUSAMH U MX aBTOpaMH. Y4eOHBIH Kypc
OVII1.04 MartemaTnka 00JamaeT 3HAUYNTEIbHBIM BOCIIUTATEIBHBIM OTEHIINAIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
NEATEIbHOCTH, TpeOyrolen CaMOCTOATEIBHOCTH, aKKypaTHOCTH,
MPOJOJKUTEIPHON KOHIEHTPAlMY BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yJbTaT.

1.3 Hesu n3yuenust yueonoro npeamera OYIL.04 Maremaruka:



- (opmupoBaHME UEHTPATBHBIX MAaTEMaTUYECKUX MOHATUN (4YHUCIO,
BEeJIMYMHA, TreoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTh, (QYHKIHs),
00eCleynBaOIINX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTeMaTHYE€CKOTO
oOpa3zoBaHus 00yJarOITUXCS;

- TOJBEACHHE 00YYaIOIMXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

- pa3BUTHE UWHTEIUICKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyJaromuxcs, MO3HABATEIbHON AaKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS], UHTEPEca K U3YUCHHIO MAaTEeMaTUKH;

- dopmupoBanue (YHKIIMOHATBHOW MaTEMaTHUYEeCKOW TPaAaMOTHOCTH:
YMEHHsI PACIO3HABATh MAaTEMaTHYECKHE AacleKThl B pPEaTbHBIX KU3HEHHBIX
CUTyallusiX W TpPU H3YyYECHUH JPYTHX YUIeOHBIX TPEIMETOB, MPOSBICHHUS
3aBHCHUMOCTEN U 3aKOHOMEPHOCTEH, (JOPMYIMPOBATh UX HA SA3bIKE MATEMaTUKU U
CO3/1aBaTh MaTEMaTHUYECKHUE MOJIENH, MPUMEHSATh OCBOCHHBIH MaTeMaTUYECKUI
anmapar JJis pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]1ad, UHTEPIPETUPOBATH U
OLIEHUBATh NOJyYEHHBIE PE3YJIbTATHI;

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

- (hopmupoBaHme NMpECTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS Kak
O BOKHEHIINX MATEeMAaTUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATH M M3y4aTh
pa3HbIC ABICHUS OKPYKAIOIIET0 MUPA,

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

- OBJIQJICHHE METOJIaMHU PEIIeHUs 3a]ad Ha MOCTPOSHHS Ha M300paKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

- (¢opMHUpOBaHME YMEHHS OINEPUPOBATH OCHOBHBIMU TOHSATHSAMH O
MHOTOTPAaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJAJICHWE QJIrOpPUTMAMH pEUIeHHs OCHOBHBIX THIIOB  3ajad,
(dbopMUpOBaHHE YMEHHUS MPOBOAUTH HECIOXKHBIE JOKa3aTEJIbHbIE PACCYKICHUS B
XO/I€ pELIeHHsI CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUECKUM COAECpKaHUEM;

- pa3BUTHE UHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yJaromuxcs,
NO3HABATEJIIbHOM  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIIICHUS;

- hopMupoBaHre QYHKITMOHATFHONW TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHHE paCTO3HAaBaTh IMPOSIBICHUS TEOMETPUUYECKUX TIOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIHSIX U MPH U3YYCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEpPHOCTEH,
dbopMyIMpOBaTh MX Ha SI3bIKE TEOMETPHH M CO3JaBaTh T€OMETPUUYECKUE MOJEIH,
OPUMEHATh OCBOEHHBIM TE€OMETPUYECKHI ammapar ais pelIieHds MNPAKTUKO -
OPUEHTHPOBAHHBIX 3a7a4y, HWHTEPIPETUPOBAaTh M OLIEHUWBATh IOJyYECHHBIE
pe3yIbTaThl

1.4 Mecro yueonoro npeamera OQOVYIL.04 MatemaTtuka B CTPYKType
MIICC3:



VYueonsiii mpeamer OYIL.04 MaTemaTuka sBISCTCS Y4EOHBIM MPEIMETOM
oOs3aTenbHONM TIpeaMeTHOM oOnactu «Marematnka u uHpopmarukay DI'OC
CpeaHero oo1ero oopa3oBaHusl.

B yue6nom muane IIIICC3 yueOnsiii npeaqmer OYIL.04 MaremaTuka
BXOJIUT B COCTaB 00111€00pa30BaTeNIbHbIX YUYECOHBIX MPEIMETOB.

I[Ipu »otoM wu3yuenne yueOHoro mnpeavera OVIL.04 Maremaruka
PEeayCMOTPEHO Ha 0a30BOM YpOBHE U HAIPaBJICHO HA JOCTUXKEHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.



2. INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI YYEBHOI'O
INPEAMETA OYIIL.04 MATEMATHKA
JINMUHOCTHBIE PE3VYJIBTATHI

1) rpaxkiaHcKOro BOCIUTAHUS: CPOPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIUU
oOy4Jaronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHUIMCKOTO OOIIECTBa,
MPEACTABIICHUE O MaTEMaTUYECKHX OCHOBaX (DYHKIITMOHMPOBAHUS Pa3IAIHBIX
CTPYKTYp, SIBIICHHUHA, TPOIEAYp TPaXTAHCKOTO OOIIeCTBa (BBIOOPHI, OMPOCHI H
JIpyroe), yMEHHE B3aUMOJICCTBOBATh C COLMAJIbHBIMU HWHCTUTyTaMU B
COOTBETCTBHH C UX (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) NaTpUOTHUYECKOTO BOCIUTAHUA: CHOPMHUPOBAHHOCTH POCCUMCKOM
IPAXKIAHCKON UIECHTUYHOCTH, YBAXKEHHS K MPOIUIOMY M HACTOSIIEMY POCCHUICKON
MAaTEMATUKH, LIECHHOCTHOE OTHOLLIEHUE K JTOCTHXKEHUSM POCCUUCKUX MATEMATUKOB
U POCCUUMCKOM MATEMATHYECKOW IIKOJbI, HWCIOJb30BAHUE STUX JTOCTHKCHUU B
JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIHUTAHUSI: OCO3HAHHUE JYXOBHBIX IIEHHOCTEH
poccuiickoro Hapojaa, chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO
MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM JTOCTHUKEHUW HAYKU U
JESATEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOUYUBOIO
Oyny1ero;

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

5) ¢usuueckoro BocmuTaHUs: CHOPMHUPOBAHHOCTH YMEHUS NPUMEHSTH
MaTeMaTU4YeCKUe 3HaHUs B MHTEpecax 3J0pOBOro u Oe3omacHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOUIEHWE K CBOEMY 3J0pOBbIO  (30pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHAs Qu3nyeckKas
aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATUSIX CIIOPTHUBHO-
03OPOBUTENBHOU IEATENBHOCTBIO;

6) TPyAOBOTO BOCHHUTAHHUS: TOTOBHOCTh K TPYAYy, OCO3HAaHUE IICHHOCTHU
TPYIOJIIOOUS, UHTEPEC K PA3THUHBIM cepam TpodecCHOHaTBLHON e TEeIHbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP OymyIiei
npodeccun M peaan30oBbIBATH COOCTBEHHBIC YKM3HEHHBIC IIJIaHBI, TOTOBHOCTH W
CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OO0pa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEM JKU3HM, TOTOBHOCTh K AaKTMBHOMY YYaCTUIO B PEUICHUU
MPAKTUYECKUX 33724 MAaTEMAaTUUYE€CKOW HAITPABJICHHOCTH;

7) DSKOJOTMYECKOTO BOCHUTAHUS: CPOPMHUPOBAHHOCTH AIKOJOTHUECKOMN
KYJbTYpbl, TMOHHMAaHUE BIUSHHUS COLMAIBHO-DKOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE TIPUPOHON U COIMAIBHON CPENbl, OCO3HAHUE TJIO0AIBHOTO XapaKTepa
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HKOJIOTUYECKUX TPOOJIeM, OpUEHTAIMs HAa MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUMN
JUTSL pEIICHUS 3a/1a4 B 00JIACTH OKPYXKAIOIIEH CpeJibl, IIIaHUPOBAHUE TTOCTYIKOB U
OLIEHKHM MX BO3MOXHBIX MMOCIEACTBHUM I OKPYKAIOIIEH CpEbl;

8) ILIEHHOCTHM HAyYHOIrO TMO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd U OOIIECTBEHHOM
NPAaKTUKH, IMOHUMaHHE MaTEeMaTHUYeCKOM Haykd Kak cdepbl dYenoBeuecKou
NEeATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUE SI3bIKOM MAaTE€MAaTUKH M MaTeMaTHUYECKOW KYyJIbTypOH Kak CpEICTBOM
MO3HAHUSI MHUPA, TOTOBHOCTh OCYIIECTBIISATh NMPOEKTHYI0 U HCCIENOBATEIBCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiorn4yeckue AeiicTBUA:

BBISBJISITh M XapaKTEpU30BATh CYIIECTBEHHbIC MPU3HAKKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATHUN, YCTAaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KIIacCU(DUKaIUH,
OCHOBaHMs Jii OOOOIEHHUS W CpaBHEHUS, KPUTEPUHU IPOBOJMMOIO aHAJIN3A;
BOCIIPUHUMATh, (HOPMYITUPOBAThH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIIbHbBIC
Y OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

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

JeJaTh BBIBOJbI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTEeIbCTBA MaTeMaTH4EeCKHUX
YTBEPXKJICHUM (MpsMbIe W OT TPOTHUBHOIO), BBICTPAUBATh AapTryMEHTAIIHUIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee TOAXOISAINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkie AeHCTBHA:

WCIIOJB30BaTh BOMPOCHl KAK MCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTUBOpEUHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSATENLHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;



CaMOCTOSITENIbHO  (popMynHpoBaTh  O0OOIIEHHS W BBIBOABI IO
pe3yibraTaM  IpPOBEAEHHOIO  HAOJIOJEHUS,  MCCIEAOBaHUS,  OLICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTaTOB, BBIBOJAOB U 00OOLICHMI;

IPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpolecca, a TAKXKE BBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c unpopmanueii:

BBISBJIATH A€PUINUTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 HUCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO pa3IUUHbIX BUAOB U (PopM
IIPE/ICTABIICHNUS];

CTPYKTYpPUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B pa3iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uH(popmaIun 1o CaMOCTOSATEJIbHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHMBEPCAJbHbIC Y4eOHbIC JCHCTBHA:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, /JaBaTh IMOSICHEHUS M0 XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTAT;

B X0/ie OOCYXKJIEeHHS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOI TEMBI,
npoOJemMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha TIOHMCK
pELIEHMs], COINOCTABIATh CBOM CYXKIEHUS C CYXKICHHUAMM JPYTUX YYaCTHUKOB
uanora, oOHapy»KuMBaTh pa3jMuue U CXOACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,;

IIPENCTABIIATH PE3YbTaThl PELICHUS 3a]a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMar BBICTYIUIEHUS C Y4€TOM 3aaad
NpEe3eHTalUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISITh TUIAH, aITOPUTM PEIICHUS 33]1a4M, BHIOMPATh CIIOCOO PELIeHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbIN HHTEJJIEKT:

BJaJI€Th HABBIKAMM  TO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3yibTara peleHus
MaTeMaTHYEeCKOM 3a/1auM;



MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIEHUBATh COOTBETCTBUE
pe3yibTaTa LEIW M YCJIOBHUSM, OOBSICHATh NPUYMHBI JIOCTHKEHHUS WU
HEJOCTI)KCHUS PE3yJbTaTOB JEATEIBHOCTH, HAXOAWTh OIIHUOKY, JaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbLHOCTD:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAWBHIYaTbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh 1eJib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

Y4acTBOBaTh B IPynnoBbIx (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) H UHBIE), BHIIIOJIHATH CBOIO YacTh Pa0OTH U KOOPAMHUPOBATH
CBOM JICHCTBHS C IPYTHMH YWICHaMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIaJIa
B O0mMHA TPOAYKT 1O KpUTEpUsM, CHOPMYIMPOBAHHBIM YyYaCTHUKAMU
B3aMMOJECHCTBHUSL.

I[MPEAMETHBIE PE3VJIBTATHI

Yuciia v BBIYMCJICHUSA:

ONEPUPOBATh NOHATHUAMH: PALUMOHAIBHOE W JACHUCTBUTENBHOE YHCIIO,
HaTypajJbHOE, LIEJI0€ YUCI0, OOBIKHOBEHHAs W JAECSATHUYHAs JIpoOb, MPOLIEHTHI,
VCII0JIB30BaTh IIPU3HAKU JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YUCIIa HA IIPOCTHIE
MHOKUTENM JJIs PELICHUS 3a1aY;

BBIIIOJIHATH ~ apu(PMETHYEeCKHMEe  ONepauudd C  pPAlHMOHAIBHBIMM U
JEWCTBUTEIbHBIMU YUCIIAMU;

BBIMOJIHATH NPUOIMKEHHBIE BHIYMCIICHUS, UCIIONIb3YS IIPAaBUIIa OKPYTIICHHUS,
JIeJ1aTh IPUKUKY U OLICHKY PE3yJIbTaTa BbIYMCICHUN;

OIEPUPOBATH NOHATUAMU: CTEIEHb C LEIbIM U PALIMOHAIBHBIM II0OKA3aTEIIEM,
CTaHJapTHas ¢opMma 3amucu JEHCTBUTEIBHOIO 4YHCIAa, KOPEHb HaTypaJIbHOM
CTEIIEHHU, UCII0JIb30BATh MOAXOASAIIYI0 (POPMY 3aUCH AEHUCTBUTEIbHBIX YUCEI IS
peleHns MPaKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX;

OIIEPUPOBATH NOHATUSAMU: CUHYC, KOCUHYC Y TaHI'€HC IPOU3BOJIBHOIO YIIA,
MCITIOJIb30BaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
byHKIUY;

OMepUpoBaTh MOHATUAMHU: JOrapu@™m Yucia, AECITUYHbIE U HATypasibHbIC
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA!

ONIEPUPOBATH IOHATUAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LEJOE,
palOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHMUE;

BBITIOJHATh MPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS;
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BBITIOJHATh NPEOOpa3OBaHus LEJBIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQXEHUI U pelllaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHATIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB;

IPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIsl PELIEHHsI MATEMAaTUUYECKUX 3a]1a4
¥ 3a7a4 U3 pa3IM4YHbIX 00JacTell HayKH U peasIbHOM KU3HU;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha S3bIKe€ aireOpbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAHUEM aIlNapaTa anreOpsl;

MPUMEHATh CBOWMCTBA CTENEHU JJs M[pPeoOpa3oBaHUsl  BBIPAKEHUH,
ONEpUpOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBITIOJHSATH MpeoOpa30oBaHusl BBIPAKEHUH, COACPKAIINUX JIOTapUPMBI,

ONEepUPOBaTh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI JOTapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

HaXOJUTh PELICHUS] IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUpOBATh MOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUU U €€ pPEIICHHE,
UCIIOJIb30BaTh CUCTEMY JINHEWHBIX YPaBHEHUH /7151 pelIeHHs] TPAaKTUYECKUX 3a/1a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYIIHOCTEM pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEabHbIE CUTyallUM Ha S3bIK€ aireOpbl, COCTaBIAThH
BBIDOKEHHUS, YpaBHEHWS, HEPABEHCTBA M CUCTEMBbI [0 YCJIOBHUIO 3a/1ayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIENU C UCIOJIb30BAHUEM annapara aareopsl.

DOyHKUMU U TPAPUKH:

OMepUpoOBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3a7aHus (PyHKIHH, 00JaCTh
ONpEJENeHUs] U MHOXKECTBO 3HAuYeHMH (PyHKIuHU, Tpaduk (YyHKUHUHA, B3aUMHO
oOpaTHble (PYHKIIHNH;

OTIEpUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIUH, HYIH QYHKLUH,
OPOMEXYTKH  3HAKOIOCTOSIHCTBA, IEepuUoAMYEecKas (PYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKHM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHUs (YHKIUM Ha TPOMEXKYTKE, HCIOJIb30BaTh HX JJIs
uccienoBaHus (PYHKIUH, 3aJaHHOU rpaduKkoM;

UCIOJb30BaTh Tpa@uku (PyHKUMHA A7 pelIeHHs ypaBHEHUH; CTPOUTH U
yuTaTh TpapuKu JUHEHHOW (QYHKIHMH, KBaApaTUYHOW (DYHKIIMH, CTETIEHHOMN
(YHKIIUU C LETBIM TTOKa3aTeIeM;

OMepUpoBaTh MOHATUSIMU: TpadUKHU IMOKA3aTENbHOU, JIorapupMuUUecKkoil u
TPUTOHOMETPUUECKUX (YHKUUN, U300paxkaTb UX Ha KOOPAMHATHOW TUIOCKOCTH U
UCIIOJIb30BATh JJI PEIICHUs] YPABHEHHUI U HEPABEHCTB;

U300pakaTh Ha KOOPJIMHATHOM TNIOCKOCTU TpaUKu TMHEHHBIX YpPaBHEHUN U
MCIOJIB30BATh UX JIJISl PEILICHUSI CUCTEMBbI JINHEWHBIX YPaBHEHU;

UCIONB30BaTh Tpaduku (YHKIUM OIS UCCIENOBaHMUS MPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havyana maTeMaTH4yeckoro aHajamsa:

ONEepUPOBATh MOHATUAMU: IOCIEIOBATENbHOCTh, apUpMeTHUecKas MU
reoMeTpuyecKas Mporpeccuu; ONepUpoBaTh MOHATHIMH: OECKOHEUHO YObIBaroIas
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TeOMETpUYECKasl TPOrpeccusi, CyMMa OECKOHEUHO YOBIBAIOIIECH TeOMETPUUECKOU
IIPOTPECCHH,

3a/1aBaTh IIOCJICIOBATEIPHOCTH PAa3IMYHBIMU CIIOCOOAMHU; HCIIOJIb30BaTh
CBOMCTBA IOCIICIOBATEIBHOCTEH M IPOTPECCUH IS PEHICHUS pPCabHBIX 3a7ad
IPUKJIATHOTO XapaKTepa.

OTICpUPOBAThH MOHATUAMU: HEIIPEPBIBHAS (QYHKIIWS, TPOU3BOAHAS (YHKIIUH,
WCITOJIP30BaTh TCOMETPUUYCCKUIA M (PU3HUCCKHUI CMBICIT IIPOU3BOTHOM JIJIsT PEIICHUS
3aJ1a4; HaXOIUTh MPOU3BOTHBIC JIIEMEHTAPHBIX (PYHKITUN, BRIYUCIISTH TPOU3BOTHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHH;

MCITOJIH30BATh IPOM3BOIHYIO JUTSI UCCIe0BaHUS QYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHHIO TPa(UKOB;

WCITIOJIB30BaTh TMPOUW3BOAHYIO IS HAXOXKIACHUS HAWITYUIIEro PElIeHUs B
MPUKJIATHBIX, B TOM YHCJIE COITMATbHO-YKOHOMUYECKUX, 3a1a9ax;

OTIepUpPOBaTh TMOHATUSAMHU: TEpBOOOpa3Hass W HMHTErpaj, IOHUMATh
TrCOMETPUYCCKUMA M (PU3UIECKUM CMBICII HHTETpaa;

HaXOJIUTh TIEPBOOOpA3HBIC JIEMEHTAPHBIX (DYHKIIUN, BBIYUCISATH MHTETPA
o ¢hopmyne Herorona—JleiOnuia;

pemarh TPUKIAIHbIE 3a7a49i, B TOM YHCJE COIMAIbHO-3KOHOMHYECKOTO U
(bU3UYECKOro XapakTepa, CpeIcCTBAMHA MaTeMaTHYECKOT0 aHaIn3a.

MHokecTBa M JIOTHKA:

OTICpUPOBATh TOHATHSIMH: MHOXECTBO, OTEpPAllMA HAaJ MHOXECTBAMU;
WCITOJI30BaTh TEOPETUKO-MHOKECTBEHHBIM aIlliapaT IS ONHMCAHUS PpPeaJbHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUH 3a]1a4 U3 APYTHX yICOHBIX MPEAMETOB;

OTIepUpOBaTh  TOHATHUSAMH:  ONpEIACICHUE,  TeopeMa,  CIICJICTBUEC,
JTIOKa3aTeNIbCTBO.

Crepeomerpus:

OTICPUPOBATh MOHATUSMHM: TOUKA, MPsAMasi, INIOCKOCTh; TIPUMEHATh aKCHOMBI
CTEPCOMETPHH U CJICACTBUS U3 HUX IIPH PEIICHUH T€OMETPUUCCKHUX 3a]1a4;

OTICPUPOBATh MOHATHUSIMHU: TTAPAUICIIBHOCTD M MEPICHAUKYIIPHOCTD MPSIMBIX
U IJIOCKOCTEM;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHUE MPSAMBIX M INIOCKOCTEH B
MPOCTPAHCTRBE;

OTIEPUPOBATh TOHATHAMU: JBYTPAHHBIA YTOJI, TPAaHU JABYTPAHHOIO YrJa,
pedpo ABYTrpaHHOTO yria, JIUHCHHBIA Yrojl ABYTPAHHOTO yTIJa, TpaaycHas Mepa
JBYTPAHHOTO yTJIa;

OIIEpUPOBATh TIOHATHSIMH: MHOTOTPAHHWK, BBITYKIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMEHTHl MHOTOTPaHHWKA, TPABWIBHBIA MHOTOTPAaHHHK;
pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB  (TIUpamMuaa, TPHU3MA,
NPSIMOYTOJIbHBIN Tapajijiesienune, Kyo);

KJIacCU(UIIMPOBATh ~ MHOTOTPAaHHHMKH,  BBIOMpas  OCHOBaHUSA IS
Kiaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHHMKH, IIPSMBIC U HaKJIOHHBIC IPHU3MBI, apaljIeICINIIC b );

OTIEpUPOBAThH MOHATUSMHU: CEKYIasi MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;
OOBSCHATH MPUHITUIIBI TIOCTPOCHUSI CEUCHUM, UCTIONIb3YSI METO/T CJIENIOB;
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CTPOUTh CEYEHHS MHOIOIPAaHHUKOB METOJIOM  CIIE€JOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BUA
CBEpPXY, COOKY, CHU3Y;

pelaTh 3aJa4y Ha HaX0KJIEHUE N'€OMETPUUECKUX BEJIMUMH 10 00pa3laM Win
aJITOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIMMUCS MPSMBIMU;

pemarh 3a7a4l Ha HaXOKJAECHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3uaM Uiu
QIrOpUTMAaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI U IUIOIIAM [MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMUJIa) C IPUMEHEHNEM (POPMYJI, BBIYUCIISITH COOTHOLICHHS MEX 1Y TUIOLIaIIMU
NOBEpXHOCTEH, 00bEMaMuU MOJIOOHBIX MHOTOTPaHHHUKOB,

ONEpUpOBaTh NOHATHUSAMU: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHEMOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX; IPUMEHATh T€OMETPUUECKUE (PaKThI JJIsl PEIICHHS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEeANOJaratoMX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme;

MPUMEHATh MPOCTEHIINE MNPOTPpaMMHBIE CpPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl TMPU PEUIEHUH CTEPEOMETPUUYECKUX  3aJ]1ay;
IPUBOJUTH NPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KHU3HWU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE;

OPUMEHATH MOJYYEHHBIE 3HAHUS Ha MPAKTUKE: AHAJIU3UPOBATh PEaJIbHBIC
CUTyallUM W TPHUMEHATh W3YyYEHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCcKd C(HOPMYIUPOBAHHONW TMPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATUH U TEOpEM, almnapara aireopbl, pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

OMepUpoOBaTh MOHATHAMU: UWIMHAPUYECKAs IOBEPXHOCTb, 00Opasyroliue
UUJIMHAPUYECKON MOBEPXHOCTHU, IMIIMHAP, KOHUYECKasi IOBEPXHOCTb, 00pa3yroIIne
KOHUYECKOM TOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTb;

pacno3HaBaTh Teja BpalleHus (UUIUHAP, KOHYC, cepa u map); oObACHSITH
CHOCOOBI MOTYYEHUS TEN BPAILLCHUS;

KJaccu(UIMpOBaTh B3aUMHOE pacloioXkeHue cdepbl U IIIOCKOCTH;
OIEpUPOBAaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CErMEHTa, IIApOBOW CJIOM, OCHOBAaHME IIAPOBOIO CJIOSl, BBICOTA IIAPOBOIO CJIOS,
IapOBOU CEKTOP;

BBIUUCIATH OOBEMBI M  IUIOMIAAM [OBEPXHOCTEH Tea  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;
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OTIEpUPOBATH MOHSATUSIMH: MHOTOTPAHHUK, BIIUCAHHBIN B Chepy ¥ OTTMCAHHBIH
oKoJI0 cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHHK WJIM TEJIO BPAILICHHUS,

BBIYKCIIATh COOTHOIICHHUS MEXKIY IUIOIIAISIMH ITOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TENT;

HU300pakaTh H3ydaeMble (QUTYPHI OT PYKH U C TPHUMEHCHHEM IIPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATH (BEIHOCHBIC) IIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTh CEUCHUS TN BPAICHUS;

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

OTIEpUPOBATH TIOHITHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJIHATh JICHCTBUSL CJIOKCHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAMH OHM 00J1a/1a10T;

MPUMEHSTH IIPABUJIO MapalIeICIUIIC/Ia;

OTICPUPOBATh MOHATUIMHU: JIEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXTY
BEKTOpaMH, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOPBHI;

HaXO0JINTh CyMMY BEKTOPOB M ITPOM3BEJICHHE BEKTOPA HA YMCIIO, YTOJ MEXTY
BEKTOpaMH, CKaJSIpHOE TMPOW3BEICHUE, pacKiIadblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHWEM B JICEKAPTOBOW CHCTEME KOOpPIHMHAT;,
MPUMEHATh TEOMETPUYECKHE (aKTBl IJIsl PEIICHUS CTEPEOMETPHUYECKUX 3ajaad,
MIPEATOJIaTrafoINX HECKOIBKO IIIar0B PEIICHHUs, €CITH YCIOBHS MPUMCHECHHS 3a1aHbI
B IBHOU (popme;

pemaTh MPOCTEHUINHNEe TEOMETPHYECKHE 3aJladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia;

pemarh 3aJayd  Ha JI0KAa3aTelbCTBO MAaTEMAaTHYECKHUX OTHOIICHUH U
Hax0XXJICHUE TCOMETPUICCKUX BEIMYMH 10 00pa3iiaM WiId aJlrOpUTMaM, MIPUMEHSS
M3BECTHBIC METOIbI MIPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYCCKHUX 3a/1a4;

IPUMCHSTh TPOCTCHUINIME TMPOrpaMMHBIE CPEJACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI IIPH PEIICHUH CTEPCOMETPHUECKUX 3a]1a4;

MPUBOANTh TPUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TPHUPONE H
YKU3HH, PACIIO3HABAThH MPOSBJICHUE 3aKOHOB TEOMETPUU B HCKYCCTBE;

NPUMEHSATDH TOYYCHHBIC 3HAHUS HA MPAKTHKE: aHAJIM3HPOBATh pPeabHBIC
CUTyalliM W TPUMCHSITh W3yYCHHBIC TIOHATHS B IPOIECCE ITOMCKA PEIICHHS
MaTeMaTHYeCKH COPMYIMPOBAHHONH TIPOOJIEMBI, MOJCIMPOBATH peabHBIC
CUTyalli Ha S3bIKE TCOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BaHUEM I'eOMETPUUSCKUX TIOHATHI U TEOPEM, aIllapara ajreopsl, pemaTh
MIPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUCCKUX BEJIMYHH;

Teopust BeposiTHOCTEIL:

YUTATh U CTPOUTH TAOIHIIBI i THATPAMMBIL;

OTIepUpPOBaTh  IOHATHAMHU:  CpeaHee  apu(pMETHYECKOoe,  MeIuaHa,
HanOoJIbIICe, HAMMEHBIIIEE 3HaUYCHHE, pa3MaX MacCHBa YHCIIOBBIX JaHHBIX;
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ONEPUPOBATh MOHIATUSMU: CIyYalHBIA HKCIEPUMEHT (OMBIT) U ClydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM HMCXOJ) CIIy4ailHOTO OIbITa,
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUECHHBIX CIIYYalHBIX
HKCIEPUMEHTAX;

HAXOJUTh U (POPMYIUPOBATH COOBITHS: TIEpeceUCHUE U O0BEAMHEHUE JaHHbBIX
COOBITHH, COOBITHE, TMPOTUBOMOJIOXKHOE JAHHOMY COOBITHIO, TOJb30BATHCS
auarpaMMamu Jisepa u GopMyIIoi CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 3a]1a4;

ONEPUPOBATH MOHITUSIMU: YCIOBHASI BEPOATHOCTh, HE3ABUCUMBIE COOBITHS,
HaxOJWUTb BEPOATHOCTH C IOMOIIBIO MPABWIIA YMHOKEHHUS, C IIOMOLIBIO JEPEBa
CJIIy4alHOT'O OIIBITA;

MPUMEHATh KOMOMHATOPHOE MPaBWJIO YMHOXKEHUS TPU PEIICHUH 3ajiay;
ONEPUPOBATh MOHATUSIMHU: HCIBITAHWE, HE3ABUCHUMBIE HCIBITAHUSA, CEPUS
UCIIBITAaHUM, yCIeX W HeyJaya, HaXOAUTh BEPOSTHOCTH COOBITHM B CEepUU
HE3aBUCUMBIX HCTBITAHUN JI0 MEPBOTO yCIeXa, HAXOIUTh BEPOSITHOCTU COOBITHUI B
cepuHu ucnbTanuil bepnyiuy;

ONIEpUPOBATh  NOHATUSMM:  CJIydalHas  BEJIIMYMHA,  pacIpeleiICHUe
BEPOSITHOCTEN, TMarpamMMa pacupeeacHusl.

CpaBHUBAaTb  BEPOSTHOCTH  3HAYCHUM  CIy4YallHOW  BEJIMYUHBI IO
pacIpeesICHUIO UK C IOMOILBIO THArPaAMM;

ONEPUPOBATH MOHATHEM MATEMATUYECKOTO OKUIAHUS, IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIIYYaWHOW BEIWYMHBI HAXOIUTh
MaTeMaTHYECKOE 0KUIAHNE 110 JAHHOMY PACIIPEACIICHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YHCEIT;

MMETh NPEACTABIEHNE O HOPMAIBbHOM PACTIPEIEIICHUN
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA OYIIL.04
MATEMATHKA

3.1 O6bem yueOHnoro npeamera OYIL.04 MatemaTuka u BUAbI y4eOHOM
padoThI

Bua yueOHoi1 padoThl Oo0bem

JacoB
O0beM padoThHI 00YYAIONIMXCS B AKAJIEMUYECKHX Yacax (Bcero) 296
O0bem pabGorbl OO0y4yamwmIMXC BO  B3aMMOJEHCTBUM  C 272

npenojaaBaresaemM (Bcero)

B TOM 4YHMCIJIC:

JIEKIIUNA 116

PAKTHYECKUE 3aHATUS 156

HpOMe)KyTO‘IHaSI arTrecranmuia B (l)OpMe

No 1m 2 cemecTp — 3K3aMeH, B TOM YHUCIIE: 24
MOJrOTOBKA K 9K3aMEHY,
MpeadK3aMeHAIIMOHHAsl KOHCYJIbTalluS,
MpoLelypa CaYM SK3aMeHa
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3.2 TemaTn4eckuii IIaH u coaep:xxanue yueoHoro npeamera OYIL.04 MaremaTnka

OKpYTJICHUS, TPUKUIKA U OLICHKA PE3yJbTaTa BEIYMCIEHUN. TOXaeCTBa U
TOKJIECTBEHHBIE TTPe0OpazoBaHus. Y paBHEHHE, KOPEHb YPaBHEHHUSI.
HepaBeHncTBo, penienre HepaBeHCTBAa. MeTo 1 UHTEPBAIOB. Pelienue nenbix
U 1poOHO-paIlMOHATIFHBIX YPAaBHEHH U HEPABEHCTB

TemaTnueckue O0bem OcHoBHbBIE BU/bI 1eSITEJIbHOCTH
OcHOBHOe coiep:KaHue
0JI0KM, TEMBI 4acoB o0yuaronerocst
1 2 3
Tema 1. CojeprxaHue JEeKIUU 2
MHoxecTBa 1 MHoecTBO, oniepalny HajJ MHOXKecTBaMu. J{narpamMmel Ditnepa—BenHa. Hcrnonbs30BaTh TEOPETUKO-
panMoOHAJIbLHBIX | PaninonansHbie yncia. OOBIKHOBEHHBIE U IECATUYHBIC APOOU, TPOIICHTHI, MHO>KECTBEHHBII amnmapar Jis
H OECKOHEUYHBIE MTePUOANUECKUE ApooH. Apru(pMeTHuecKue onepaluu ¢ OINMCAHUS X0/1a PELICHUS
AeHCTBUTEJbHBI | pallMOHAIIBHBIMH YHCIIAMU, TPEOOPA30BaHNUS YHCIOBBIX BHIPAKEHUH. MaTeMaTUYeCKHX 3a/1a4, a TAKXKe
X 4mce. [Tpumenenue apobeli u NPOLEHTOB Ul PEIIEHUs IPUKIIATHBIX 3a1a4 U3 pealIbHBIX MTPOLIECCOB U SBJICHUH, IPU
PanmonanbHble | pa3uyuHbIX OTpaciiel 3HaHUHN U pealbHOM Xu3HH. JleficTBUTEbHBIC YHCTA. pelIeHnH 3a7a4 U3 IPYTUX y4eOHbIX
ypaBHeHHMs M | PannoHanbHble U UppaLlMOHANIbHBIE Yucia. ApudMeTHYeCcKue orneparmu ¢ npeamMeToB. OnepupoBaTh
HEPaBeHCTBA | JCHCTBUTENbHBIMU YiciaMu. [IpubnmxEHHbIe BEIUMCICHUS, TPaBIIIa MOHATUSAMHU: PallMOHAIBHOE YUCIIO,

JNEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs IPOOb, TeCATUIHAS
JpoOb, TIPOLIEHTHI. BBITOMHATH
apudmeTryecKue oneparmu ¢
panMoHATBHBIMH U
JIECTBUTEIIbHBIMU YUCIIAMH;
MPUOIMKEHHBIE BEIYUCIICHUS,
MCIIONIb3Ysl IPABUIIa OKPYTJICHHUS.
JlenaTh MPUKUIKY U OLICHKY
pe3ynbTaTa BIUMCIECHUH.
OnepupoBaTh NOHATUIMU:
TOXJ/IECTBO, YpAaBHEHUE, HEPABEHCTBO;
11EJI0€ U PAIlMOHAIBHOE YpaBHEHHUE,
HEpaBEHCTBO. BHINOIHATH
npeoOpa3oBaHMUS IENBIX U
palMoHaNbHBIX BhIpakeHUU. Pemate
OCHOBHBIE THITBI TIEJTBIX
MPPALMOHAIBHBIX YPaBHEHUHN U




HepaBeHCTB. [IpuMeHATH
paluMOHaIbHbIE YPABHEHUS U
HEPAaBEHCTBA JUIsl PELICHUS
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
pa3iaMyYHbIX 00JacTel HayKu U
peaabHON KU3HU

IIpakTueckue 3aHsATUs 4
Tema 2. CojepxaHue JEeKIU 4
DOyHKIUH U 1 ®ynkuus, criocoos! 3ananus GyHknun. BzanmMuo oOpatHbie GyHKINH. OmnepupoBatb MOHATUSAME: (DYHKITHS,
rpaduxu. I'paduk pynkuuu. O61acTh ONpee’eHusl © MHOKECTBO 3HAUCHUN crocoObl 3a1aHus GYHKIIMH, B3aUMHO
Crenensn ¢ ¢ynkunu. Hymu ¢pynakuuu. [IpoMexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE U oOpartHble GyHKINHU, 00JIaCTh
eJIbIM HeuéTHble pyHKIuU. CTeneHs ¢ 1enslM nokaszareneM. CtanaaptHas Gpopma ONpeIeTICHUSI U MHOKECTBO 3HAUCHU I
noKasareJjieMm 3aMMCH IeHCTBUTENBHOTO yKcia. Vcnoap30Banne moaxoasmen (opmbl ¢bynkunu, rpaduk QyHKIAN;
3aMKUCH IEUCTBUTENIBHBIX YACEN JJI PEIICHUS] TPAKTUYECKUX 3a/1a4 U 4ETHOCTh ¥ HEYETHOCTH (QYHKIIHH,
npezcTaBieHus JaHHbIX. CTeneHHas QyHKIHS ¢ HATypaTbHBIM U LIETBIM HYH (QYHKIIUH, TPOMEKYTKH
nokasaresneM. E€ cBoiicTBa u rpaduk 3HAKOIIOCTOSIHCTBA. BBINOIHATE
npeoOpa3oBaHMs CTETICHEH C IeJIbIM
nokasarenem. Mcnonb3oBars
CTaHAapTHYIO (hopMy 3arucu
JENCTBUTEIBHOTO YNCIIA.
®opMyIHpoBaTh U UIUTFOCTPUPOBATH
rpauuecKu CBONCTBA CTEIEHHOM
¢yskun. Beipaxkats hopMynamMu
3aBHCHUMOCTH MEKIy BETUYHHAMHU.
Hcnonp3oBath UG pOBLIE pECYPCHI
JUIS TOCTPOCHUSI IpauKOB (PYHKIIUH
Y U3YYEHMS UX CBOMCTB
ITpakTHyeckue 3aHsITHS 6
Tema 3. ConeprkaHue JEeKITIN 2
Apupmernueck | 1 ApudmeTrndeckuil KOPSHb HaTypalIbHOU CTeTieHH. JlecTBHS ¢ ®opMyIUpPOBATH, 3AMMUCHIBATH B

Uil KOPpEeHb N—
0il CTENeHu.

apu(MeTHUECKUMH KOPHAMHU N—OH cTeneHu. Perenue nppanuoHaibHbIX
ypaBHEeHUH U HepaBeHCTB. CBOMCTBA U rpaduk KOpHS N-0M CTENEeHU

CHUMBOJIMYECKOU opme U
WJUTIOCTPUPOBATH MPUMEPAMHU




HppauuonajibH
ble YPABHEHHA
U HEPaBeHCTBA

CBOICTBA KOPHS N-OM CTEIEHMU.
BrimonusaTe npeobpazoBanus
HPPALMOHATBHBIX BHIPAXKCHUH.
Pemate 0OCHOBHBIE THUIIBI
UPPALMOHATIBHBIX YPABHEHUN U
HepaBeHCTB. [IpuMenaTs nis
pelIeHUs pa3IMUHbIX 3a71a4
MPPALMOHAIIbHBIE YPAaBHEHUS U
HepaBeHcTBAa. CTPOUTD, UUTATH
rpaduK KOpHS N-0i cTeneHu.
Hcnonp30Bathk MUQPOBBIE PECYPCHI
JUTSI TIOCTPOEHUS TPapUKOB (PYHKIIHHA
Y U3YYEHUS UX CBOWCTB

[TpakTHueckue 3aHsTHS 4
Tema 4. Copeprkanue JEeKIMN 2
®opmyJibl 1.CuHyC, KOCHHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApKCHUHYC, OneprpoBarh NOHATUAMU: CHHYC,
TPUTOHOMETPH | ApKKOCHHYC U apKTaHT€HC YHUCIIOBOIO apryMeHTa. TpUroHoMeTpuyeckas KOCUHYC U TAHT€HC MPOU3BOJIBHOIO
u. OKPYKHOCTB, OIIPE/IeNICHHE TPUTOHOMETPUYECKUX (PYHKIIUH YUCIOBOIO yria. Mcronb30Barh 3anuch
Tpuronomerpun | aprymenta. OCHOBHbIE TpUTrOHOMeTpUUeckue ¢popmyisl. [IpeobpazoBanue IIPOM3BOJILHOTO YTJia uepe3 oOpaTHbIe
YecKue TPUTOHOMETPUYECKUX BBIpA)KEHUM. Perienne TpuroHoMeTpuIeCcKux TPUTOHOMETpHUUYECKHE (DYHKIIUH.
YPaBHEHUS YpaBHEHUNU BrimonHsaTe npeodpazoBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUH.
Pemarbs 0OCHOBHBIE THUIIBI
TPUTOHOMETPUUECKHUX ypaBHEHUN
[TpakTrueckue 3aHATHS 6




Tema S. 1.ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEAOBATEILHOCTEH. 2 OnepupoBarh NOHATUAMMU:
IocaenoBaresb | MOHOTOHHBIE [TOCIEI0BATEIBHOCTH. ApudMeTHYECKast U TeOMeTpUYecKast I0CJIEI0BATEIBHOCTD,
HOCTHU U nporpeccuu. beckoHeuHo yObIBaroIasi reOMETpUYecKast Iporpeccusi. apupmMeTHyecKast 1 TeOMETPHUECKast
NMporpeccun CymMma 6eckoHeuHO yObIBaroIeii reoMeTpudeckoi nporpeccuu. @opmyina nporpeccuu; 6eCKOHEYHO
CJIO’KHBIX MPOLIEHTOB. Vcrionb30BaHNe MPOrpeccuu s pEIIeHUs peabHbIX yOBIBaroIIasi reOMeTpUdecKas
3ajjay MPUKJIAJHOTO XapaKTepa nporpeccusi, CcyMmmMa 6€CKOHEUHO
yOBbIBaIOLIE reOMEeTpUUECKON
nporpeccuu. 3aiaBaTh
MOCJIEIOBATEIBHOCTH PA3TUIHBIMU
cnocobamu. [Tpumensts Gpopmymiy
CJIO’KHBIX TPOILIEHTOB ISl PELICHUS
3ajJ]a4y U3 peabHOM MPAKTUKH (C
UCTIOJIB30BAaHUEM KaJIBKYJISATOPA).
Hcnonp3oBars cBOMCTBA
MOCJIEIOBATEIBHOCTEN M MTPOTPECCHid
JUIS pelIeHUs pealbHbIX 3a1a4
MIPUKIIQJHOTO XapakTepa
[TpakTHyeckue 3aHATHS 4
Tema 6. ConepxaHue JeKIUN 1 [TprMeHsITh OCHOBHBIE MOHATHUS Kypca
HosTopenue, OcHOBHbIC TOHSTHUS Kypca aareOpbl M Hayaa MaTeMaTHYeCKOTO aHaII3a, aIredpbl M HayaJl MATeMATHYECKOTO
obobmenue, 00001IIeHAE M CHCTEMATH3AINs 3HAHMUI aHajn3a I peeHus 3a1aq U3
crucTeMAaTH3alu peasbHOM JKU3HU U JPYTUX
s 3BHAHUIA MIKOJIBHBIX JUCIUTUINH
IIpakTueckue 3aHsATHS 1
Tema 7. Cojeprxanue JEeKIUN 2
BBenenue B OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA, MIPSIMast, TNIOCKOCTb, AKTyanmu3upoBaTh (PaKThl 1 METOBI
cTepeoMeTpHuI0 | mpocTpaHcTBo. [IpaBuina n3o0pakeHus Ha pUCYHKaX: U300pakeHus IUIAHUMETPHH, PEJICBAHTHBIE TEME.

IJIOCKOCTEH, MapajiebHbIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.
[TonsATHA: IEepeceKaroecs IIO0CKOCTH, MTEPECEKAIOIINECS IIpsIMas U
IJIOCKOCTh. 3HAKOMCTBO C MHOTOTPaHHUKaMHU, U300paxeHue
MHOIOTPaHHMKOB HAa PUCYHKaX, Ha NPOEKIIMOHHBIX yepTekax. HaganpHble

ITonyuaTs npencraBieHHs O
IPOCTPAHCTBEHHBIX (pUTrypax,
pazOupaTh MpOCTEUITNe TIPaBUIa
n300paskeHust TUX QUryp.




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

N300paxaTh MpsSMYIO U IIIOCKOCTh Ha
pucynke. Pacnio3naBath
MHOTOTPaHHUKH, TUPAMULY, KyO,
Ha3bIBaTh UX DJIEMEHTHI. Jlenarhb
PUCYHOK Ky0a, TUPAMHU/IBI, HAXOUTh
OIMOKHU B HEBEPHBIX NU300PAKCHHSIX.
3HAKOMHTBHCS C CEUCHUSIMHU, C
METOJIOM CJICJIOB; MCIIOJIB30BaTh IS
MIOCTPOCHHUSI CEUCHHSI METOJT CIICIOB,
KpaTKO 3aliChIBaTh IIaru
MOCTPOCHHUS ceducHMs. Pacro3naBath
BUJI CEUCHUS

Y OTHOIIICHUH, B KOTOPBIX CCUCHHE
nenut pedpa Kkyba, HaXOIUTh
Ionaab ceueHus. Mcnonp30Barh
nojooue Mpu pelieHry 3a1ad Ha
MOCTPOEHUE CeYCHUN. 3HAKOMHUTHCS C
aKCMOMATUYECKUM MTOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPHUH U CIIEJCTBUSIMH U3
HuX. MumrocTpupoBaTh akCHOMBI
PUCYHKaMHU U IPUMEpPaMH U3
OKpY’KaroIIe 00CTaHOBKU

[TpakTideckue 3aHATH 4
Tema 8. Conep:xaHue JeKIUN 3
IIpsimble u B3aumHoe pacnonoxeHne NpsSMbIX B IPOCTPAHCTBE: TepeceKarolnuecs, AKTyanu3upoBath (haKThl 1 METOJIbI
IIJIOCKOCTH B napajiCJIbHBIC U CKPECIIUBAIOIIHUECS IIPSAMBIC. HapaJ'IJ'IeJ'II)HOCTI) IMPpAMBIX U IIAaHUMETPHH, PEIICBAHTHBIC TEMC,
MPOCTPAHCTBE. | TUNIOCKOCTEH B MPOCTPAHCTBE: MapaliebHbIe MPSMbIE B IPOCTPAHCTBE; MPOBOANTH aHanoruu. [lepeuncnsars
IMapannenbHoc | mapamienbHOCTh TPEX MPSMBIX; TAPAIUICTHHOCTH MPSIMOM M TUIOCKOCTH. BO3MOYKHBIE CITOCOOBI PaCIIOIOKEHUS
Th NMPSMBIX H VYTIIbI ¢ COHAMPABICHHBIMU CTOPOHAMU; YTOI MEXY MPSMBIMH B JIBYX TIPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTeI npoctpancTse. [lapamuieTbHOCTh IIOCKOCTEH: MapauiebHbIEe IIIOCKOCTH; WUTIOCTPUPOBATH X Ha MPUMEpax.

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

JlaBatb onpenenexue




(GUrypsl Ha MJIOCKOCTU: TETPa’ap, KyO, MapajuleienuIie; oCTpOeHHe
CEYeHUN

CKPEIINBAIOIINXCS IPAMBIX,
(bopMynupoBaTh NPU3HAK
CKPEIIHBAIOIINXCS IPSIMBIX U
IIPUMEHSATH €r0 IIPY PEIICHUN
3azma4. Pacrio3HaBaTh pusmy,
Ha3bIBaTh €€ 21eMeHThl. CTpPOUTH
CEYEHHUs MTPU3MbI Ha TOTOBBIX
yeprexax. [lepeuncnsate BO3MOXKHBIE
CH0CO0bI B3aUMHOTI'O PaCIIOJIOKEHUS
IIPSIMOM U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTD
COOTBETCTBYIOIINE IPUMEPHI U3
peanbHOM Xu3HU. /[aBaTh
OIpee/ICHUE MapajlIeIbHOCTH
IIPSAMOM M INIOCKOCTH.
dopMynMpoBaTh MPU3HAK
MapaJUIEIbHOCTH NPSMOU U
IJIOCKOCTH, YTBEPKACHHUE O MPAMOI
MEePECEUCHUS ABYX MIOCKOCTEH,
IIPOXOJALINX Yepe3 MapajuleiIbHbIE
npsimble. Pemate npakTuueckue
3aJ1a4M Ha IOCTPOCHUE CEUECHUN
MHororpaHHuka. OOBSCHATH cllydau
B3alMHOI'0 PACIIONIOKEHUS
mockocren. /laBate onpenenenue
NapaJuIeIbHBIX TUNIOCKOCTEN;
MPUBOJUTH PUMEPHI

U3 peajbHOM JKU3HU U OKPYXKarolen
00CTaHOBKH, WILTIOCTPUPYIOILIHE
NapaJuIeIbHOCTD MJIOCKOCTEN.
Hcnons3o0Bate Npu3HaK
NapaJUIEIbHOCTH JBYX IJIOCKOCTEM,




CBOMCTBA MapaJlIEIbHbIX INIOCKOCTEN
IIPU PELIECHNH 3a/1a4 Ha IOCTPOECHHUE.
OOBACHATD, UTO HA3BIBACTCS
MapajuieIbHbIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHSETCS IPOEKTHPOBAHUE
¢buryp Ha Tiockoctb. M300paxars B
MapaieIbHON MPOEKIIUU Pa3IUYHbIE
reoMeTpuyeckue QUrypsl.
MonaenupoBaTh peaabHbIC CUTYallMU
Ha s13bIKE T€OMETPHUH, UCCIE0BATh
[IOCTPOEHHBIE MOJIEIIH C
HCII0JIb30BAHUEM I€OMETPUUECKUX
noHATUH. Mcnosp30BaTh Ipu
pELIeHNH 3a]1a4 Ha [IOCTPOCHHE
CEYEHUI NOHITHE NapAJUIETBbHOCTH,
MIPU3HAKYU U CBOICTBA NapaJljIeIbHBIX
NPSIMBIX HA MJIOCKOCTH

IIpakTueckue 3aHsATHS

Tema 9.
Ilepnenauky.as
PHOCTDH
NPSAMBIX U
IJIOCKOCTEH

Coaep:xaHue JeKIIUA

[lepneHAUKyYISIPHOCTD MPSAMOM M TUIOCKOCTHU: NMEPIEHIUKYIISIPHBIE TIPSIMBIE
B IIPOCTPAHCTBE, PAMBIE MTapaJUIEIbHbIE U NIEPIICHANKYIISIPHBIE K
IIJIOCKOCTH, NPU3HAK NEPIEHANKYIIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMA
0 NpSAMON NMEPIEHANKYISIPHOM IT0cKocTH [leprneHauKyIsp 1 HaKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 IMIIOCKOCTH

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
MPOBOUTH aHATIOTUU. OOBSICHATD,
KAaKOW yroJl Ha3bIBaeTCs YIJIOM MEXKIY
MepPEeCEKAIOIIUMUCS TPSIMBIMH,
CKPEIIHBAIOIIUMHUCS IPSIMBIMU B
npocTtpaHncTe. J[aBaTh onpenenenme
NEPIEHIUKYIISAPHBIX NPAMBIX U
MIPSAMOM, MEPIICHINKYIISIPHOM K
10cKocTH. HaxouTe yriiel Mexay
CKpEIINBAIOIIUMHUCA MIPSIMBIMU B KyOe
u nupamue. [IpuBoanTe npuMepsl 3




peanbHON JKU3HU U OKPYXKaIOLIEn
00CTaHOBKH, WJUTIOCTPUPYIOLIHE
HEPIEHIUKYJIIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJISIPHOCTD MPSIMOM K
I10CKOCTH. POPMyIMPOBATH MPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U
IUIOCKOCTH, IPUMEHSATH €T0 Ha
MpaKTUKE: OOBIACHITH
HEepIEeHINKYIIPHOCTh pedpa Kyba u
JIMaroHaJIA €ro rpaHu, KOTopas ero He
COJZIEP’KUT, HAXOAUTD JJIUHY
JMaroHau Kyoa. Beraucisate BbICOTY
MPaBUJILHOM TPEYTrOJIbHOU U
IIPaBUJILHOM YETBIPEXYTOJIbHON
nupamus o JuimHaM pédep. Pemats
3a/1a4M Ha BBIYMCIICHHUSI, CBSI3aHHBIE C
NEPIEHIUKYJIPHOCTBIO NPSAMON U
IIJIOCKOCTH, C UCIIOJIb30BAaHUEM IIpU
peLICHUH TUTAaHUMETPHUECKUX (PaKTOB
1 MeToH0B. OOBICHATE, YTO
Ha3bIBAIOT NEPIICHINKYJIIPOM U
HAKJIOHHOHM U3 TOYKH K IUIOCKOCTH;
IIPOEKIIMEN HAKJIOHHOM Ha IJIIOCKOCTD.
OOBACHATD, UTO Ha3bIBACTCA
pacCTOsIHUEM: OT TOYKH 110
IIJIOCKOCTH; MEXY NapajuieIbHbIMU
IUIOCKOCTSIMU; MEXKY IPSIMON 1
MapaJuIeIbHOMN €1 INTIOCKOCTBIO;
MEXy CKPELMBAIOIIUMUCS
npsiMbIMU. HaxoauTte 3T paccTosiHus
B IIPOCTHIX Clly4asx B KyOe,




nvpamuze, npusme. Moaeauposarb
pEaJIbHBIC CUTYALlUH HA SI3bIKE
Ir€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIN C
MCII0JIb30BAHUEM T'€OMETPUUECKUX
noHATUH. Mcnonp30BaTh npu
peLIeHUH 3a1a4 Ha IIOCTPOCHHE
ceuenuit reopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

[IpakTrueckue 3aHATUS

Tema 10.
Yrasl Mexay
NPSAMBIMH U
IJIOCKOCTSIMM

Coaep:xaHue JeKIUN

VYIuibl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOH U IUIOCKOCTBIO; ABYTPaHHBII
YTOJ1, IMHEWHBIN yroJl ABYTPaHHOrO yria. llepnenankynspHoCTh
IIJIOCKOCTEN: MPU3HAK NEPIEHIUKYIAPHOCTH ABYX IIIOCKOCTER. Teopema o
TPEX NMEPIEHIUKYIIpaX

AKTyanu3upoBath (HaKThl © METOJIbI
IJIJAHUMETPHUH, PEIICBAaHTHBIE TEME,
MIPOBOJAUTH aHAJIOTUHU. /[aBaTh
OIpeIETICHUE yIiia MEXY IPSIMOU U
IUIOCKOCTBIO, POPMYIIUPOBAThH
TEOpEMY O TPEX MEPIEHAUKYIApaX U
oOpatHyto Kk Hell. Haxoaute yromn
MEXK]1y IPSAMOU U TNIOCKOCTBIO B
MHOT'OI'PAaHHUKE, PACCTOSHUE OT
TOYKH JI0 PSIMON Ha MIIIOCKOCTH,
UCIIONIBb3Ys TEOPEMY O TPEX
nepneHauKkyispax. [Tposoaute Ha
4yepTeke NEePIEHAUKYIISP: U3 TOUKU
Ha IPSIMYIO; U3 TOYKH HA IIJIOCKOCTb.
JlaBaTb omnpeneneHue JByrpaHHOIO
yriia u ero nemMeHToB. OOBSICHATH
PaBEHCTBO BCEX JTMHEHHBIX YIII0B
JIByrpanHoro yria. Haxonnrte Ha




YyepTeKe ABYTPAaHHBIN yroJ npu
pedpe nmupamMu/Ibl, MPU3MBI,
rapasuiesenuIe1a

JlaBaTh onpeaeneHue yria Mexmay
IJIOCKOCTSIMU. JlaBaTh onpeneneHue u
dbopMyIupoBaTh MpU3HAK B3aUMHO
MEPIECHINKYJISIPHBIX IUIOCKOCTEHM.
Haxonutb yriel Mexay mi0CKOCTSIMU
B KyOe u nupamujie. Mcnonb3zoBaTh
MpY PEIICHUHU 3a7]a4 OCHOBHBIE
TEOPEMBbI U METO/IbI TFITAHUMETPHH.
MopenupoBaTh pealibHble CUTyallUU
Ha A3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIH C
KCIIOJIb30BAHUEM T€OMETPUUYECKUX
noHATui. Mcnons3oBaTe npu
pELIEHNH 3a/1a4y Ha ITOCTPOECHUE
CEYEHMI COOTHOIICHHUS B
MPSAMOYTOJIbHOM TPEYTOJIbHUKE

HpaKTI/I‘{eCKHe 3aHATUA

Tema 11.
MHororpaHHuK
u

Coaep:xaHue JeKIUN

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPAaHHUKA.
[Tpusma: n-yrospHas npu3Ma; TpaHu. U OCHOBAHUS IPU3MBL; IIpsMasi U
HAKJIOHHAs MPU3MbL; OOKOBasI U MOJIHASL TOBEPXHOCTH IPU3MBI.
[Tapannenenunen, mpsMOYTOJIbHBIN NapajlIEIeIUIIE] U €T0 CBONCTBA.
IInpamupa: n-yrojapHas MUPaMUAJIa, TPAHU U OCHOBAHUE MUPAMMJIBL;
OOKOBast U MOJTHAS MOBEPXHOCTh MUPAMHU/IbI; TPaBUIIbHAS U yCEUEHHAs
nupamMua. JIeMEHTHI IPU3MbI U Tupamusl. [IpaBuiabHbIe
MHOTOTPaHHUKU: TIOHATHE IPAaBUILHOTO MHOIOI'PaHHUKA; TpaBUJIbHAS
IIPU3Ma U MpaBUJIbHAS MHPAMUJA; IPaBUJIbHAS TPEYTOJIbHAS IMPAMUIA U
paBUIBHBIN TeTpasap; Ky0. [IpencraBnenne o mpaBUIbHBIX

AKTyanu3upoBath (HaKThl 1 METO/IbI
IIJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTUHU. /[aBaTh
omnpeeseHue napajenenunesa,
pacro3HaBaTh €ro BUAbl U U3y4aThb
cBolicTBa. JlaBaTh onpeneneHue
MMAPAMUBL, PACIIO3HABATH BUJIbI
nupamui, GopMyIupoBaTh CBOMCTBA
pEbep, rpaHelt U BBICOTHI MTPABUIILHOM
nupamuel. Haxonuts miomans
MOJIHOM ¥ OOKOBOM MOBEPXHOCTH




MHOTOTpaHHMKaX: OKTa’3p, 10AeKa3Ip U ukocayap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHSL OTHOCUTENIBHO TOYKH, NIPSMOM, MJIOCKOCTH.
DNeMEHTBl CUMMETPUH B IUpaMUJax, napauieenuneiax, paBuiIbHbIX
MHOI'OI'paHHHMKax. BbluncieHne 3JeMeHTOB MHOTOTPaHHUKOB: pEOpa,
auaroHan, yrisl. Ilnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
HPSAMOM TPU3MBI, IIJIOLIAJb OCHOBAaHUI, TEOpeMa 0 OOKOBOW OBEPXHOCTH
npsiMoit pu3Msl. [lnomane 60KOBOM MOBEPXHOCTH U TOBEPXHOCTU
IPaBUIbHOM NMUpaMuUbl, TEOpEMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI

nupamusl. JJaBaTe onpeaeneHue
YCEUEHHOW MUPAMUIbI, HA3bIBATH €&
aeMeHTbl. POPMYIUPOBATH TEOPEMY
0 MIoIaau OOKOBOW MOBEPXHOCTH
IIPaBUJILHON YCEYEHHON ITUPAMUBI.
Pemate 3a1aun Ha BbIUKCIIEHUE,
CBSI3aHHBIE C MMPAMHJIAMH, & TAKKE
3a/1a4yu Ha IOCTPOEHUE CEUECHU.
JlaBatb onpeneneHne Npu3Msl,
pacno3HaBaTh BUbI IPU3M,
n300paxxaTh NPU3MbI Ha YEPTEKE.
Haxoaute ruioniajis HOJHON WU
OOKOBOI1 IOBEPXHOCTH IIPU3MBI.
N3yuaTh cooTHOIIEHUS Diliepa ais
yucia péoep, rpaHeil v BEpIIMH
MHOTOTrpaHHMKa. M3yuaTs BUbI
MIPaBUJIBHBIX MHOTOTPAHHUKOB, UX
Ha3BaHMsI U KOJIMYECTBO IPAHEH.
N3yuyaTe cuMMETpHIO
MHOT'OIpaHHUKOB. OOBSICHATD, KaKue
TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO IaHHOW TOYKH,
MIPSAMOM WIIH INTIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WIIH
IJIOCKOCTBIO CUMMETPUN (QUTYPBHI.
ITpuBOIUTE MpUMEPBI CAMMETPUYHBIX
¢buryp B apXMTEKType, TEXHUKE,
npupoae. MoaenupoBars peanabHble
CUTYyallUH Ha SI3bIKE T€OMETPHH,
UCCIIEN0BATh [IOCTPOCHHBIE MOIEIIH C
VCIIOJIb30BAHHEM F€OMETPHUYECKUX




MOHSTHI, UCIIOIb30BaTh ITOJ00ME

MHOTOTPaHHHKOB
IIpakTueckue 3aHATHS 4

Tema 12. Conep:kanue JeKunuu 3

O0BEMBI [onstue 06 00bEMe. OOBEM HpPaMUIBI, TPU3MBI AKTyanmu3upoBaTh (PaKTbl U METO/bI

MHOTOTPAHHHUK IUITAHUMETPHH, PEIEBAaHTHBIC TEME.

OB OOBACHATH, KaK U3MEPSIOTCS 00HEMBI

TeJI, IPOBOJIS aHAJIOTHIO C
W3MEPEHHUEM IUIOIIAICH
MHOTOYTOJIbHUKOB. DopMynupoBarthb
OCHOBHEIE CBOMCTBA 00BHEMOB.
W3y4ath, BEIBOJUTH (HOPMYIIBI
00BEMA NMPSIMOYTOJILHOTO
napajuiejenumnesa, Mpu3Mbl U
nupaMuibl. Beraucsate 00bEM
MPU3MBI U TUPAMHU/IBI TTO UX
anemeHTaMm. [IpumeHsITH 00BEM TSI
pEIIeHUs CTEPEOMETPUIECKUX 3a/1a4
U JUTS HAX0XKJICHUS TEOMETPHUYECKUX
BeJIMYMH. MOJenupoBaTh peaibHble
CUTYaIlUU Ha SI3bIKE TEOMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE MOJIENU C
WCIIOJIb30BAHUEM T€OMETPHUECKUX
MOHSITHH

IIpakTyeckue 3aHsATHS

Conep:xaHue JJeKIUM 1




Tema 13.
IMoBTOpEHHE:
ceyeHwusl,
PACCTOSTHUSA H
yIJabl

ITocTpoeHne cedyeHui B MHOTOIPAHHUKE. BbIYKCIIEHHE paCCTOSIHUM: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH J10 IIPSAMOH, OT TOUKH JI0 INIOCKOCTH; MEXIY
CKPELIMBAIOIIMMUCS IPSAMBIMU. BpIunciIeHne yIioB: MEeXIy
CKPEIIMBAIOIIUMHUCSA IPSIMBIMU, MEKIY IIPSIMON U IUNIOCKOCTBIO,
JIBYI'PAHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSIMU

HpaKTI/I‘{CCKHe 3aHATHUA

Crpouth ceueHne MHOIOTpaHHUKA
METO/0M ciesloB. [laBaThb
OIIpPENIEIICHUE PACCTOSIHUS MEXKY
¢urypamu. Haxonuts paccrosiuue
MEXy MapajjiebHbIMU
IUIOCKOCTSIMH, MEX]Ty IJIOCKOCTBIO U
MapaJUIEIIBbHOMN €1 MPAMOU, MEXIY
CKPELUBAOIIUMUCS MPSMBIMH.
CrpouTh TUHENHHBINH yroJ
JIByTPaHHOTO yIJla Ha YepTexe
MHOTOTpaHHHUKA U HAXOJUTh €T
BeNMMUYMHY. HaxoauTh yriiel Mexy
IJIOCKOCTSIMU B MHOTOTPaHHUKAaxX

Tema 13. Conep:kanue JeKInuu N3Bnekars nHGOpMAIKIO K3 TAOJIUII U
IIpeacraBaenune | [IpencraBieHne naHHBIX ¢ TOMOIIBIO TaOMI U quarpamMm. Cpeanee Jyarpamm, UCIoJIb30BaTh TaOJIULIbI U
JAHHBIX U apudMeTHuecKoe, MeuaHa, HauOoJIbIllee U HaUMEHbIIIee 3HaYeHus, JarpamMmsl JUIs IPEICTaBICHUS
onucaTeJbHasi | pa3Max, TUCHEpPCHUsl, CTAaHaPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB CTaTHUCTUYECKUX JaHHBbIX. Haxonute
CTATHCTHKA ONKCATEIbHBIE XaPAKTEPUCTUKH
JAaHHBIX. BeIABUTaTh, KPUTHUKOBATH
TUIIOTE3BI O XapaKTepe CIydaHON
W3MEHYMBOCTU U ONPEAEISAIONINX €€
IIpakTHueckoe 3aHsaTHE (haxTOpax
Tema 14. Copepxanue JeKIIHH BeiaenaTs Ha mpUMepax Cily4aiHble
Cayuaiinbie CrnyyaliHble S9KCIIEPUMEHTHI (OMBITHI) U CITydaiiHbIE COOBITHSL. COOBITHSI B ONMCAHHOM CITy4aiiHOM
ONBITHI OneMeHTapHbIe COOBITHS (MCX0/1bI). BeposTHOCTB CilydyaitHOro COOBITHSL. omnbiTe. DOPMYyIHPOBATH YCIOBUS
cJay4yanHbIe BeposTHOCTH cOOBITHII B ONBITaX C pABHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU IIPOBEICHUS CIIY4aiiHOTO OIIBITA.
co0bITHS, coosTusamu. [IpakTuyeckas padora HaxoauTs BeposiTHOCTH COOBITUH B
OIBITHI C OIBITaX C PABHOBO3MO>KHBIMHU
PABHOBO3MOKH ucxozamu. MoenmpoBaTh OIBITHI C
bIMH PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU




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

1 HCX0JAMHU paboThI

Tema 15. Copnepxxanue JeKIIHA Hcnonp3oBath AuarpaMMsl Jiiepa U

Onepaunu Hag | Onepauuu HaJx COOBITHAMU: IEpeceueHre, 00beTUHEHNE COOBITHIA, CJIOBECHOE ONMCAaHUE COOBITUN A1

COOBITHSIMH, MIPOTHUBOIIOJIOKHBIE COObITHS. J[arpammel Diinepa. Dopmyria CIOKEHUS (GOpMYIUPOBKHU U H300pasKeHUs

CJI0KeHHe BEPOATHOCTEN 00BbEeIMHEHUS U NTEPECEUECHUS

BEpPOSTHOCTEH coObITuii. Pemars 3aiaun ¢
UCMOJIb30BaHUEM (POPMYJIBI
CJIO’KEHHUSI BEPOATHOCTEN

IIpakTH4yeckoe 3aHsATHE

Tema 16. Conep:xanue JJeKIUA Pemate 3a1aun Ha HaXOXKIEHUE

Ycaosnas YcnoBHas BEpOSTHOCTh. Y MHOXKEHHE BEepOATHOCTEH. [lepeBo ciaydaiiHOTo BEPOATHOCTEH COOBITHIA, B TOM 4HCIIC

BEPOSTHOCTD, skcnepumenTta. @opmyna nonHoi BeposiTHocTH. HezaBucumble coObITUS YCIOBHBIX C IIOMOMIBIO ICPEBA

JaepeBo ciayyaiiHoro onbita. Onpeaensirb

CJIYYAHHOI 0 HE3aBHCHUMOCTb COOBITHH 1O opMyIie

OIbITA, Y TI0 OpraHu3aly CIy4aliHOrO OIbITa

¢popmyna

MOJIHOM

BEPOSITHOCTH M

HE3aBHCHMOCTD

COOBITHI IIpakTH4Yeckoe 3aHATHE

Tema 17. Copepxanue JeKIIHH Hcrnonbs30BaTh NpaBUIIO YMHOKECHUS

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

xomOuHaTopuk | Yucno coueranuit. Tpeyronsnuk Ilackans. @opmyna 6uaoma HetotoHa ciay4yaiiHoM onsbite. [lonb30BaThCs

u bopMyI0il U TPEYrOJIbHUKOM
ITackans ns onpeneneHus ynucia

ITpakTHyeckoe 3aHsATHE coteTatun
Tema 18. CoaepxaHue JeKIHH




Cepuu
MmocJjie0BaTeib
HBIX
HCNBITAHUH

bunapHbIii ci1y4aiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U HEYAaya.
HezaBucumeble ucnbitanus. Cepust HE3aBUCUMBIX UCTIBITAHUH 10 IIEPBOTO
ycriexa. Cepust He3aBUCHMBIX UcTibITaHui bepuysm. [Ipaktiuueckas pabota
C MCII0JIb30BaHUEM DJICKTPOHHBIX TaOJIHIL

HpaKaneCRue 3aHATHSA

Pa30uBath C10XKHBIE IKCIIEPUMEHTHI
Ha OT/JEJIbHBIE UCIIBITAHMS.
OcBauBaTh NOHATHUSA: UCIIBITAHUE,
CEpHsl HE3aBUCUMBIX MCIIBITAHUN
IIpuBOAUTE IPUMEPHI CEPUL
HE3aBUCUMBIX UCTIBbITAaHUN. PemaTte
3a/1a4y Ha IIOMCK BEPOSITHOCTEH
COOBITUH B C€pUU UCTIBITAHUH J10
IIEPBOIO yCIeXa U B CEPUAX
ucnslTanui beprynu. M3yyars B
XOZI€ TPAKTUIECKOH paboTHI C
MCII0JIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIUIl BEPOSTHOCTH COOBITHI B
CEpUSIX HE3aBUCHUMBIX UCIIBITAHUN

Tema 19.
CnyuaitHble
BEJIMYMHBI U
pacnpeeneHus

Coaep:xaHue JeKIUN

Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [uarpamma
pactpenenenus. Cymma 1 IpOU3BEACHUE CIIyIaifHBIX BeTuduH. [Ipumepst
pacripesiesieHuil, B TOM 4HClie TeOMETPUUECKOe U OMHOMHUAIBHOE

[IpakTueckue 3aHATHS

OcBauBaTh NOHATHUSA: CIy4aiiHas
BEJIMYMHA, pacipeeseHue, Tadnuna
pacnpezeneHus, 1narpaMMa
pacupenenenus. [Ipusoauts
IIPUMEPBI PacpeieICHUI, B TOM
YHCJIE TEOMETPUYECKOTO U
ouHomuanbHoro. CpaBHUBaTh
pacrpeneneHus Ciy4aiHblX BEIUYUH
Haxonute 3Ha4eHUs CyMMBI U
IIPOU3BEICHUS CIIyYallHbIX BEJIMYHH.
CtpouTs u pacrio3HaBaTh
reoMeTpHUECcKoe 1 OMHOMHUAIBHOE
pacnpezneneHue

Tema 20.
[ToBTOpEHME,
00o001IcHNE,

ConepkaHue JEKINU

OnucarenpHas cratuctuka. CiayyaliHbIE ONBITHL U BEPOSTHOCTH CIIy4alHBIX
coOpITuil. Oneparuu HajJ COOBITUSIMU. DIEMEHThI KOMOMHATOPUKH, CEPUHT
HE3aBUCHUMBIX UCIIBITAHUI

[ToBTOPSTH N3y4YEHHOE U
BBICTPAUBATh CUCTEMY 3HAHUU




cucremarusauus | [Ipaktuyeckue 3aHATUSA 1
3HAHUU
IIpomexyTodHas arrecranus 12
Tema 21. Conep:xxkaHue JeKIUN 4
Cremnens ¢ CreneHsb ¢ palMoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTENEHH. @opMyIMpPOBaTh, 3AUCHIBATH B
panuoHaJbHbIM | [IpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX PAllMOHAIbHBIE CTEIICHH. CUMBOJIMUYECKOH opme U
MoKa3arteJieM. [Toka3zarenpHbIC ypaBHEHHS U HepaBeHCTBA. [loka3arenbHas GpyHKuus, eé WUTIOCTPUPOBATh IPUMEPAMHU
IToxa3arenbHas | cBoiicTBa u rpaduk cBoiicTBa creneHu. [IpumeHsTh
(pynxuus. CBOMCTBA CTEIIEHU IS
IToxa3aTrenbHbI peoOpa30BaHuUs BBIPAKCHUH.
€ YpaBHeHHS U ®opMyIMpoBaTh U UIUTFOCTPUPOBATH
HEepaBEeHCTBA rpapuuecKu CBOMCTBA MMOKa3aTeIbHON
¢yHkuy. Pemath OCHOBHbBIE TUIIBI
NOKa3aTeIbHbIX YPAaBHEHUN U
HepaBeHCTB. Mcnonb30BaTh
UG POBBIE PECYPCHI IS TOCTPOEHUS
rpadukoB PyHKUIMN U U3yYEHUS UX
CBOMCTB
[TpakTHueckue 3aHsATHS 9
Tema 22. Copaepxanue JeKIUH 4
Jlorapugmuuec | Jlorapudm ymcna. JlecaTUUHbIE U HATYpaJIbHBIE JIOTapH(PMBI. ®opMynMpoBaTh, 3aIIMCHIBATE B
kas @pynkuus. | [IpeoGpa3oBaHue BbIpake€HUH, coaepKalUX JOrapupMBbl. CUMBOJINYECKOU popme U
Jlorapupmuuec | Jlorapupmuueckue ypaBHeHUs U HepaBeHcTBa Jlorapudmuyeckast WUTIOCTPUPOBATh IPUMEPAMHU

KHe YpaBHEHUS
U HEpaBeHCTBa

¢byHK1M, €€ cBOMCTBa U Irpaduk

cBoiicTBa norapudma. BeirmonHaTh
npeoOpa30BaHuUs BBIPAKEHUIH,
COJIEpKAIINX JIOTapU(MBI.
®opMyIHpOBaThH

U WITIOCTPUPOBATh rpapuuecKku
CBOIiCTBA JIorapu(PMUIECKOH
¢byHkuy. PemaTh OCHOBHBIE THITBI
Jorapu(pMHUUECKUX YpaBHEHUN U
HepaBeHCTB. Vcnonb30BaTh




U POBBIE PECYPCHI TSI TOCTPOCHUS
rpadukoB QyHKIIMI U U3yUYCHHS X
CBOMCTB. 3HAKOMUTbHCSI C UCTOpUEN
pa3BUTHS MaTEMaTHKU

[TpakTHyeckue 3aHsTHS 8
Tema 23. Conep:kanue JeKunuu 6
Tpuronomerpu | Tpuronomerpuueckue QyHKIIUH, UX CBOWCTBa U rpaduku. [Ipumepsr OnepupoBatrh MOHATHEM
YecKkue TPUTOHOMETPUUYECKHUX HEPABEHCTB nepuonuyeckas pyHkuus. CTpouTs,
(pyHKuMHT U HX aHaJIM3UPOBaTh, CPABHUBATH IpaQuKu
rpauKu. TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpu DopMyIIUPOBATH U UILTKOCTPUPOBATH
YecKue rpauuecKu CBOMCTBa
HepaBeHCTBa TPUTOHOMETPUUECKUX (PYHKIIMH.
Pemate mpocreiimue
TPUTOHOMETPUYECKNE HEPABEHCTBA.
Vcnionb30BaTh rpaduku i pelieHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath U(POBBIE pECYpPChI
JUTSI TIOCTPOEHUS TpapuKOB PYHKITHI
Y U3Y4YCHUS UX CBOWCTB
ITpakTHyeckue 3aHsITHS 8
Tema 24. CoaepxaHue JeKIHH




IIpousBoaHasi.
[Ipumenenue
MIPOU3BOAHOMN

HenpepeiBable pyHKIMU. MeTOA MHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.
[TpousBoaHas pyHkuuu. ['eomerpuueckuii 1 PU3NIECKUA CMBICTT
npou3BoaHOM. [IponsBoaubIie anemMenTapHbIX GyHKIM. [Ipon3BoHas
CYMMBI, IPOU3BEIEHUS, YacTHOro (pyHKIMH. [Ipumenenne npons3BoaHoMl k
UCCIIEIOBaHMIO (DYHKIMI HAa MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxieHue
HauOOJIBIIEr0 U HAMMEHbIIET0 3HaYeHUs (PYHKIIUU Ha OTPE3KE.
[TprmMeHeHre TPOU3BOJHON I HAXOXKACHUS HAWTYUILIEro PeLeHUs B
IIPUKIAIHBIX 3a7ja4ax, Uil OIPEEIICHNs CKOPOCTH Mpoliecca, 3aJaHHOIO
dbopMyIoi uiu rpaduKoM

OnepupoBaTh NOHATUSIMU:
HenpepbIBHAS (DYHKIIUS; TPOU3BOTHAS
¢dbyakuun. Mcmoab3oBaTh
reOMETPHUECKUI U PU3NIECKUN
CMBICJT TPOU3BOHOM JJI pELICHUS
3amad. HaxoauTe mpou3BOgHBIE
AIIEMEHTAPHBIX (PYHKIUN, BEIYUCIATD
MPOU3BOAHBIE CYMMBI, IPOU3BEICHUS,
yacTHOTO QyHKIMi. Mcronb30BaTh
MPOU3BOAHYIO JJISI UCCIENOBAHUS
(GbyHKIIUM Ha MOHOTOHHOCTh U
KCTPEMYMBI, IPUMEHSTH PE3YJIbTaThI
HCCIIEIOBAHUS K TTIOCTPOCHUIO
rpacdukoB. [IpuMEHSTH TPOU3BOTHYIO
JUISL HAXOXKIACHUS! HAaWTy4IIero
peIieHus B MPUKIIAIHBIX, B TOM YHCIIE
COIMATbHO-D)KOHOMHUYECKHX, 3aJadax.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHUSA
MaTeMaTU4YeCKOro aHaIM3a

[IpakTueckue 3aHATUS

Conep:xaHue JJeKIun




Tema 25. [TepBooOpaznas. Tabmuma nepBooOpa3HbIX. HTErpas, reoMeTpudecKuii u OnepupoBaTh NOHATHSIMHU:
Wuterpan u ero | ¢pu3n4eckuil CMbICI UHTErpasa. Berurcnenue unrerpana no popmysie nepBooOpasHas, uurerpai. Haxoqurs
[IPUMEHEHHUS Herorona—Jleiibnuma NepBOOOPA3HBIE HIEMEHTAPHBIX
(GyHKUNH; BBIYMCIATH UHTETPAT 110
dbopmyne Herorona—JleitOnuna.
3HAKOMUTHCS C UCTOPUEH pa3BUTHUSA
MaTeMaTUYECKOIo aHalIn3a
[IpakTrueckue 3aHATUS
Tema 26. Conep:kanue JeKunuu
Cucremsl CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiIaHbIX 3a7a4 ¢ OMOILBIO OnepupoBath NOHATUSIMU: CUCTEMA
YpaBHEHHH CUCTEMBI JINHEHHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH LIEJIBIX, JIMHEWHBIX YPAaBHEHUN U €€ pelleHue.
paLMOHATIBHBIX, UPPALIMOHAIIBHBIX, IIOKA3aTENIbHBIX, JIOrapU(PMUIECKUX Hcnonp30Bath CUCTEMY JTMHEWHBIX
ypaBHEHMI U HepaBeHCTB. Mcnonp3oBaHue rpadukoB GyHKIMHA 15 YPaBHEHHUH I PELLICHUS
pelieHus ypaBHeHU U cucteM. [[pumeHeHne ypaBHEHU, CUCTEM U MpaKkTU4YecKux 3anady. Haxonurs
HEPABEHCTB K PEIICHNUI0 MaTEMaTUUECKHX 3aJa4 U 3aJa4 U3 pa3IMdHbIX pELIeHUs] IPOCTEMIINX CUCTEM U
oOractell HayKH U pealibHOM JKU3HU COBOKYITHOCTEM pallMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.
Hcnonp3oBatek rpadpuku GyHKIUN A5
peleHus ypaBHeHu. MoaenupoBarh
peasibHbIe CUTYallUU Ha SI3bIKE
anreOpbl, COCTABIIATh BEIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
I10 YCJIOBUIO 33]1a4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIN C
MCIOJIb30BAHUEM allnapaTa ajareopsl
IIpakTyeckue 3aHsATHS
Tema 27. Copepxanue JeKIHH




HarypanbHble n
LieNble Yncia

Harypanbnble 1 1ienble yucna B 3ajja4ax U3 peaabHoM ku3Hu. [Ipu3zHaku
JEJIMMOCTH LIEJIBIX YUCEI

OnepupoBarh NOHATUAMMU:
HaTypaJibHOE YHCIIO0, LIEJI0e YUCIIO.
Vcnonp30BaTh NpU3HAKU IETUMOCTH
LEJBIX YHCElI, Pa3JIOKeHUE YKcia Ha
MIPOCTBIE MHOXKUTEIH JUISI PEIICHUS
3amaq

[IpakTrueckue 3aHATHS

Tema 28. Copep:xkanue JeKUHH Pemiate npukiaaHble 3a1a41 U3

IToBTOpenue, OcHoBHbIE IOHATHA Kypca anredpbl U Hayall MaTeEMaTUYECKOro aHalu3a, pasn4HbIX 001acTel HAyKU U

obo01eHue, 0000111eHHe U cUcTeMaTH3alls 3HaHUH peanbHOM JKU3HHU C TIOMOIIBIO

CUCTEMAaTU3aLIUs OCHOBHBIX MTOHATHH Kypca anreOpbl 1

3HaHUH Hayajl MaTeMaTUYeCKOro aHaJIn3a.
Bri0upats onTuManbHbIe CIIOCOOBI
BbIuucieHni. Mcnonb30Bath 11
pelleHus 3a1a4 ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBbl YpaBHEHHUH,
cBoiicTBa pyHKIMI U rpaduKOB

[TpakTHyeckue 3aHATHS
Tema 29. Coaepxanue JieKIUH

Tena Bpaienus

Cdepa u map: eHTp, paanyc, JuaMeTp; IIOHaab MTOBEPXHOCTH CHEPHI.
B3anMHoe pacnonoxeHnue cepsl U MIIOCKOCTH; KacaTelbHasl MJI0CKOCTb K
ctepe; momans chepsl. M3o0paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa. Llununapuyeckas moBepXHOCTb, 00pa3yroliye
ITMHAPUYECKOM TTOBEPXHOCTH, OCh IWJIHHIPUICCKON TTOBEPXHOCTH.
[{yumHap: ocHOBaHUS U OOKOBAas TOBEPXHOCTh, 00pa3yroIias U OCh;
IoIaib OOKOBOH M MOJHOM MOBepXHOCTH. M300paxkeHne nuauHapa Ha
iockocT. Pa3pépTka nnnmnnapa. CeueHust TIMHAPA (IIOCKOCTHIO,
napajuieIbHOM WM MEePHeHANKYIISIPHON OCH IIWIMHPA)

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. /laBarhb
ornpeneneHus cgepsl U mapa, ux
LIEHTpa, pajuyca, TuaMeTpa.
Onpenensts chepy Kak GUrypy
BpallleHus: OKpyxHocTu. MccnenoBarp
B3aMMHOE PaCHoJIOkKeHHe cheprl U
IJIOCKOCTH, IBYX cdep,
WJUTIOCTPUPOBATH 3TO HA YepTexax u
pucyHkax. @opmynmupoBaTh




Konudeckasi moBepXHOCTh, 00pa3yroIIHe KOHUIECKOW MMOBEPXHOCTH, OCh U
BepIlIMHA KOHNYeCKO! oBepxHOocTH. KoHyc: ocHOBaHME U BepILIMHA,
oOpasyromias u ock; mwiomaab OObACHATH, KAKOE TEJIO0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro 3jieMeHThl. M3ydarh, 00BSACHATh, KaK MOTYyYUTh
KOHYC MYTEM BpallleHUs MPSMOYTOJILHOTO TpeyroiabHuka. [lmomans
OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yoIIHe 1
BBICOTA; OCHOBaHUS M OOKOBasi IOBEPXHOCTH. 300parkeHne KOHyca Ha
wiockocTH. Pa3BépTka konyca. CeueHust KoHyca (TIOCKOCTHIO,
napauIeJIbHOM OCHOBAHUIO, U INIOCKOCTBIO, IPOXOASILIEH Yepe3 BEPIINHY

Kom0Ounanus ten BpaiieHust ¥ MHOrorpaHHUKOB. MHOTOTrpaHHUK,
OINKCaHHBIN 0KO0JI0 cepbl; chepa, BIUCAHHAS B MHOTOTPaHHUK WM B TEJIO
BpalICHUs

ONpEAEIIEHUE KacaTeIbHOU
IUIOCKOCTH K cdepe, CBOMCTBO U
MPU3HAK KAaCATEIbHOU MIIOCKOCTH.
3HAKOMUTHCS C T€0/I€3NYECKUMHU
TUHUSAMU Ha chepe

OOBACHATD, UTO HA3BIBAIOT
HUATUHAPOM, HA3bIBATh €TI0 SJIEMEHTHI.
W3y4ath, 00BSACHATH, KaK MOTYyYUTh
HUATUHAP MYTEM BpallleHHs
MPSAIMOYTOJIbHUKA. BEIBOAUTS,
MCTIOJIB30BaTh (POPMYIIBI JUISI
BBIUMCJICHHS TLTOMAAN OOKOBOM
MOBEPXHOCTU NMIUHApPA. V3yyaTs,
pacno3HaBaTh pa3BEPTKY LIWIMH]IPA.
N300paxaTh UMIUHAP U €0 CEYEHUS
IJIOCKOCTBIO, MTPOXOIALLIEH Yepe3 ero
0Cb, MTapajuIeIbHON WIN
MEePIEHAUKYISIPHOM ocu. Haxonuts
TJTIOMIAAN ITUX CEUCHUH.
MopenupoBaTh pealibHble CUTYaIlUU
Ha SI3bIKE T€OMETPHH, UCCIIEIOBATh
MIOCTPOEHHBIE MOJIETH C
WCIIOJIb30BAHUEM T€OMETPHUUECKUX
TIOHATUI

OOBACHATH, KAKOE TEJIO Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
anemMeHThl. 3yuaTh, OOBACHSTH, KakK
MOJIYYUTh KOHYC ITYTEM BpalleHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €T0 CEUCHUS
TJTIOCKOCTBIO0, MMPOXOISIIEH Yepe3 OCh,
U TJIOCKOCTBI0, TEPHEHANKYIIIPHOHN K




ocu. M3yuars, pacno3HaBaTh
pa3BEPTKY KOHYyca. BrIBOOUTS,
UCTIOJIB30BATh (POPMYIIBI JUIS
BBIUUCIICHUSI 1110111 OOKOBOM
NOBEpXHOCTU KoHyca. Haxoaute
IUIOLIAIA CEYEHUH, IPOXOASIINX
yepe3 BEPIINHY KOHYca WIIN
NEPIEHIUKYIJIIPHBIX €T0 OCH.
OOBSCHSTH, KaKOE TEJIO HAa3bIBACTCS
yCE€UYEHHBIM KOHYyCOM. M3yuars,
OOBSCHSATH, KaK €ro NOJyYUTh MYTEM
BpalLlEHUs IPSIMOYTOJIBHOM TpaIeLuy.
BbIBOAUTE, IPUMEHSTH (HOPMYITY IS
BBIYMCIICHUSI 11011311 OOKOBOM
ITIOBEPXHOCTH YCEUEHHOT'O KOHYCa
AKTyanu3upoBaTh (PaKThl U METO/bI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHaNoruu. Pemars
CTEPEOMETPUYECKHE 3a/1a4H,
CBS3aHHbIE C TE€JIaMH BPALICHMUS,
ITIOCTPOEHUEM CEYEHUH TEJ BPAILLEHUs
C KOMOMHALIMSAMU TeJ BpallleHUs U
MHOTOTPaHHUKOB HAa HaX0X/IEHUE
TrEOMETPUYECKUX BEINYMH.
Hcrnonb30Bath Mpyu pelIeHNN
CTEPEOMETPUYECKHUX 3a/1a4
IUTAaHUMETPUYEcKHe (DaKThl U METO/IbI
3a]1a4M Ha BBIUNCIIEHHUE U
JI0Ka3aTesIbCTBO. MoaennupoBaTh
pEalIbHbIE CUTYAllUH HA SI3bIKE
TE€OMETPHH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJEIIH C




HCII0JIb30BAHUEM T€OMETPUUECKUX
OHATUH

IIpakTueckue 3aHsAThs

o

Tema 30.
O0BEMBI TENT

Coaep:xaHue JeKIUN

[Tonsitue 06 00béMe. OcCHOBHBIC CBOMCTBA 00BbEMOB Tell. OOBEM MIIIHHIPA,
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 aHAIOIMH. BEIBOINTE,
HCIIOJIb30BaTh (POPMYIIBI 00BEMOB:
IIPU3MBI, LWIMHIPA, TUPAMUBL,
KOHYCAa; yCEUEHHOM IUpaMuIbl 1
yCE€UEHHOro KoHyca. Pemars
CTepEeOMETPUYECKHE 3a4aUH,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB.
@opMyIHpOBATH ONIPEIEIICHAE
IIapOBOT'0 CErMEHTA, I1apOBOIO €04,
I1apOBOTO CEKTOPA.

[TpumensTs GopMymsl s
HaXO0XJIEHUS 00HEMOB IIapOBOTO
CErMEHTA, IIapOBOI0 CEKTOpa
Pemarsb crepeomeTpruueckue 3agauu,
CBsI3aHHBIE C 00BEMOM IIapa U
mIomasaso cepsl. MomeaupoBarth
pealIbHbIE CUTYAllUN HA SI3bIKE
TE€OMETPHH, UCCIIE0BATD
IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHNUEM T€OMETPUUYECKUX
MNOHATUH. AKTyaIU3upoBaTh (HaKThl U
METO/Ibl IJITAHUMETPUH, PEJIEBAHTHBIE




TeMe, MPOBOIUThH aHAJIOTHU. Pemrath
CTEPEOMETPUUYECKHE 3a/1a4H,
CBSI3aHHBIE C COOTHOIIEHUEM
00BEMOB U MTOBEPXHOCTEH MOAOOHBIX
TN B MpocTpaHCTBe. MOIETUPOBAThH
peanbHBIC CUTYAIlUH Ha S3BIKE
TC€OMETPHH, UCCIICIOBATH
MTOCTPOSHHBIE MOJICTH C
MCIIOJIb30BAHUEM T€OMETPHUCCKUX
MOHSITHHI

[TpakTHueckue 3aHsTHS 9
Tema 31. Conep:kanue JeKunuu 6
Bekrops! u Bekrop Ha miockocty U B mpocTpaHcTBe. C10KeHNE 1 BEIYNTAHHE AKTyanmu3upoBaTh (PaKThl U METO/BI
KOOp/IMHATHI B BEKTOPOB. YMHOKEHHUE BEKTOPa Ha yuciio. PazioxeHne BeKTopa 1o TpéM IUITAHUMETPHH, PEJICBAaHTHBIC TEME,
MIPOCTPAHCTBE HEKOMITIaHApHBIM BekTopam. [Ipasuiio napamnenenunena. Pemenune 3amay, MIPOBOJIUTH AaHAJIOTHH.

CBSI3aHHBIX C IPUMEHEHUEM IIPaBUII ACHCTBUN C BEKTOPAMU.
IIpssMoyrosbHas cucTeMa KOOpAMHAT B IpocTpaHcTse. KoopauHaTsel
BekTopa. IIpocrelimue 3a1aun B KOOpAMHATAX. YTOJI MEXKY BEKTOPaMHU.
CkanspHoe Mpou3BeIeHNE BEKTOPOB. BhIuncieHe yriaoB MeXAy IpsIMbIMU
1 TUI0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOA IIPH PELICHUN
r€OMETPUUYECKHX 3a/1a4

OmnepupoBarh NOHATHEM BEKTOP B
npoctpancTse. PopMyaupoBaTh
IIPaBUJIO NTapajuIeIICUIIe A IIPU
CJIOKEeHUH BeKTOpoB. CK1a/IbIBaTh,
BBIUNTATh BEKTOPBI, YMHOXKAaTh
BEKTOp Ha 4yucio. M3yyats OCHOBHBIE
CBOMCTBA JTUX olepauui. JlaBaTh
OnpeAeseHue MPAMOYTOJIbHOMN
CHUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE.
BeIpa3nuth KOOpAMHATBI BEKTOpA
4yepe3 KOOPAUHATHI €70 KOHIIOB.
BriBouTh, CTIONIB30BaTH HOPMYITY
JUIMHBI BEKTOPA U PACCTOSHUSA MEXKIY
TOYKaMHU. BeIpaxkaTh CKajasipHOE
IIPOU3BEJIEHUE BEKTOPOB Ye€PE3 UX
KOOPJHMHATHI, BBIYUCIIATH YTOJ MEXIY
JIByMsI BEKTOPaMH, IBYMsl IPSIMBIMH.




Haxomuts yron mexny npsamMou u
IUIOCKOCTBIO, YIOJl MEXKIY JBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU
MeTOoJaMu. BeIBOOUTBH, HCIIOJIB30BATH
(bopMyITy pacCTOSIHHSI OT TOYKH J10
IJIOCKOCTH

IIpakTrueckue 3aHATHS

Tema 32. Coaepxxanue JeKIUA Pemars npocreiiniue 3ai1auu Ha

IToBTOpeHue, OcHoBHBIE GUTYpHI, HaKThl, TEOPEMBI Kypca IJIAHUMETPUU. 3a1a4u HaXO0XXJICHUE JJIMH U YIJIOB B

00o01meHue u TUTAHUMETPHUH U METOMBI UX pemeHust. OCHOBHBIC (GUTYPHI, (haKTHI, reOMETPHUECKUX (PUTypax,

CHCTEMATHU3alMs | TEOPEMBI Kypca CTepeoOMETpUH. 3ajaul CTEPEOMETPUH U METO/IbI UX npuMeHsTh Teopemy [Iudaropa,

3HaHUH pemeHus TEOPEMBI CHHYCOB M KOCHHYCOB.
HaxonuTs niomane
MHOTOYTOJIbHUKA, KPyTa.
PacrniozHaBath nogo6HbIe (HUTYPHI,
HAXOJUTh OTHOIICHUS JITHH U
mowmanei. Mcnonb3oBaTts npu
PEIICHHH CTEPEOMETPUIECKHX 3a/1a9
(akThl ¥ METO/IbI TUTAHUMETPHH

IIpakTrueckue 3aHATHS
Tema 33. Copepxanue JeKIHH




MareMaTH4ecKo
€ OKMJaHue
CIIy4aiiHOMN
BEIIMYHHBI

[Ipumepsl MpUMEHEHUSI MATEMATUYECKOTO OKUaHUs (CTpaxoBaHUE,
aotepest). MaremaTuyeckoe 0KHIaHuE CYMMBI CITy4ailHbIX BEJIUYUH.
MaremaTHuecKoe 0XKHUJTaHUE TEOMETPUUECKOTO i ONHOMHAIILHOTO
pacrpeneneHuit

HpaKTI/I‘{eCKHe 3aHATUA

OcBauBarh OHITHUE
MaTEeMaTUYECKOr0 OXKUIaHHs.
[TpuBOIUTE M OOCYXAATh TPUMEPHI
MIPUMEHEHHUS MAaTEeMaTHIYEeCKOTO
OXXKHUIaHUS. BEIUHCIATE
MaTeMaTU4YeCKOe OKHIaHHE.
Hcmonp30BaTh IOHITHE
MaTEMaTUYECKOr0 OXKUIaHUSI U €r0
CBOMCTBA MPHU PEIICHUH 3a/1a4.
Haxoauts no u3BecTHbIM (hopMynam
MaTEeMaTU4YeCKOe 0XKHIaHHE CYMMBI
CIIy4aifHbIX Benu4uH. HaxoauTs 1o
W3BECTHBIM (pOopMyIiamMm
MaTeMaTHYECKHE OKUIaHUS
CIIy4yalHBIX BEJIMUMH, UMEIOIINUX
reoMeTpuYecKoe 1 ONHOMHUATEHOE
pacrpeieseHus

Tema 34.
Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE
CIIy4alHOMN
BEJTMYHHBI

Coaep:xaHue JJeKIIUA

Hucniepcust u cTaHAapTHOE OTKJIOHEHHE. [lucnepcuu reoMeTpuieckoro u
OuHOMUAIBHOTO pacnpeaeneHus. [IpakTnyeckas paboTa ¢ HCIOIB30BAHUEM
AJIIEKTPOHHBIX TaOJIHUIL

HpaKTI/ILIeCKI/Ie 3aHATUA

OcBauBaTh NOHATHUSA: JUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHHUE CIIY4aiiHOU
BeIM4MHbL. HaxoauTs nucnepcuro 1no
pacnpenenennto. Haxoaute o
M3BECTHBIM (pOpPMYJIaM JTUCIIEPCHIO
reOMeTpPUYECKOro 1 OMHOMUAIILHOTO
pacnpezeneHus, B TOM YHCIIE B X0
MPAKTUYECKON pabOTHI C
MCII0JIb30BaHUEM DJIEKTPOHHBIX
TabNIunI

Tema 35.
3akoH 0OIbIINUX
qpcen

Conep:xaHue JeKIIUN

3akoH OoNbIIHX YKced. BBIOOPOUYHBIM METO]T UCCIICTOBAHHMIA.
[IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI]

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




[IpakTueckue 3aHATUS

MCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0IHI] MPUMEHEHHE BEIOOPOYHOTO
METO/A UCCIICTOBAHUS

Tema 36.
HenpepsiBubie
CIy4YaiiHbIe
BEJTMYHUHBI
(pacripeneneHus)

COI[ep)KaHI/IC JICKIIMH

IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BeIMYMH. OYHKIUS IIJIOTHOCTH
pacnpezenenus. PaBHoMepHOeE pacnpeiesIeHue U ero CBOMCTBa

[IpakTrueckue 3aHATUS

(%)

OcBauBaTh NOHATHSA: HENIPEPHIBHAS
CiIy4alHas BeJIMYUHA, HEIIPEPBIBHOE
pacripenenenue, QyHKIMs IIIOTHOCTH
BEpOSATHOCTH. [IprBOINTE TpUMEpHI
HEIPEPBIBHBIX CIyYalHbIX BEJIMYUH.
HaxonuTps BEpOSTHOCTH COOBITHIA O
JTAaHHOM (PYHKIIMM IUIOTHOCTH, B TOM
YKCJIE PABHOMEPHOT'O PACIPENEICHUS

Tema 37.
HopmanwHoe
pacupeneneHue

Copnepkanue JEeKIUN

3anauu, IpUBOIALINE K HOPMAJILHOMY pactpenencHuto. OyHkuus
IJIOTHOCTH M CBOMCTBA HOPMAJIBHOIO pacupenenenus. [Ipakrnueckas
paboTa ¢ UCIOIb30BaHUEM DJIEKTPOHHBIX TaOIHIL

HpaKTI/ILIeCKI/Ie 3aHATUA

[\9]

OcBauBaTh MOHATHS: HOPMAJILHOE
pacnpeneneHue. Boiaensats o
OTUCAHUIO CITy4yalHbIE BETUYUHBI,
pacrnpeenéHHbIe IO HOPMaIbHOMY
3akoHy. [IpuBoANTE IpUMEpHI 33124,
MPUBOAAIINX K HOPMAJIbHOMY
pacnpenenennto. Haxonute
YHCJIOBBIE XapaKTEPUCTUKU
HOPMAaJILHOTO pacipeiesieHus 1Mo
M3BECTHBIM opmynam. PemaTth
3a/1auu, CBS3aHHBIC C TPUMEHEHUEM
CBOICTB HOPMAJILHOTO
pacrpeieNieHHi, B TOM YUCJE C
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHIL

Tema 38.

Cojepxanue JEeKIMN

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

IToBTOPATH N3y4YEHHOE U
BBICTPAMBATh CUCTEMY 3HAHUU




IToBTOpEHME,
0000111eH1E U
CHCTEMAaTHU3alH
3HAHUH

CTAaTHUCTHKA, OIIBITHI C PABHOBO3MOXHBIMH 3JICMCHTAPHBIMU C06LITI/ISIMI/I,
BBIUHUCIICHHE BEPOSTHOCTEH COOBITUI ¢ IpUMEHEHHEM (POpMYII U
rpaduueckux MeToaoB (KOOpAMHATHAS MIpsiMasi, IEPEBO, AUarpaMma
Olinepa), ciryyaiiHble BEJIMUUHBI U paclpeieeHus, MaTeMaTHYecKoe
0’KMJIAHHUE CIIy4allHON BEIUYNH

IIpakTueckue 3aHsATUs 1
[TpomexxyTouHas aTTecTanus 12
Bcero 296




4 YCJIOBHUSA PEAIMBAIIMU YYEBHOI'O IIPEIMETA YVYIIL.04
MarteMaTuka

4.1 TpeOoBaHusl K MATEPHAJIBHO-TEXHUYECKOMY O0ecneyeH U0

Peanuzanus yuebnoro npenmera YI1.04 MatemaTuka TpeOyeT Haau4usi y4eOHOTO
KaOWHeTa MaTeMaTHKH.

VueOHas ayauTopuAa OJist IIpOBCACHUA 3aHATUM JICKOMOHHOTO THUIIA, IIPAKTHYCCKOT'O
THUIIA, TPYHIIOBBIX W HWHIAWBUAYAJIbHBIX KOHCYJIBT&HI/Iﬁ, TCKYWICIO KOHTPOJIA H
HpOMC)KYTOIIHOﬁ aTTCCTalln

[Tomenienuss AJie CaMOCTOSITENBHONM pPabOThl OOY4YarOIIUXCSA JOJKHBI OBITh
OCHAILIEHBl KOMIIBIOTEPHOM TEXHHKOWM C BO3MOXKHOCTBIO IIOJKIIOUEHUS K
MH()OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON CceTH M O0O0EeCleYeHUueM JIOCTyna B
AJIEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BaTEIbHYI0 Cpey  00pa3oBaTeIbHOU
OpraHu3aluu

O6opynoBanue yueOHOTO KaOMHETA:

Kommekt yueOHol Mebenu:

- pabouee MecTo mpenojaBaTes (CTo, CTy);

- pabouune Mecta 00y4Jaromuxcs (CTOJIbI, CTYJIbs)
TexHuueckue cpeacTra 00ydeHus:

- MIPOCKTOP;

- IKpaH;

- HOYTOYK

4.2. llepeyeHb HOPMATHBHBLIX IPaBOBBIX [IOKYMEHTOB, OCHOBHOH H
JAOTMOJIHUTEJIbHON Yy4eOHOW JuTepaTrypbl, HeEOOXOAMMOH /Jsi OCBOCHUS
yueOHoro npeamera YII.04 MaremaTruka

HopmaTuBHBIE TPaBOBBIE JOKYMEHTHI:
dI'OC CIIO no cnenunansHoctr 21.02.19 3emiieycTpoilcTBO
a) OCHOBHas JUTepaTypa:

1. Maremaruka: anrebpa v Hadyajia MaTeMaTUIeCKOTO aHAIN3a, TeOMeTpus. Anredpa
¥ Hauyaja maremarudeckoro aHanmza. 10-11 kmaccel: 06a30BbId U yriyOJIEHHBIN
ypoBau : yuebnuk / [11. A. Anumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-
e u3n. — Mockaa : [Ipocsemenue, 2023. — 464 ¢. — ISBN 978-5-09-107210-5. —



TekcT : 2JIeKTPOHHBIN // DIEKTPOHHBIN pecypc UGPoBOit 00pa3oBaTEILHON Cpebl
CIIO PROFo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132452

2. MaremaTtuka: aireOpa W Hadajla MaTeMAaTHYECKOTO aHaJW3a, T'C€OMETPHS.
I'eometpust: 10-11 xmaccel: 6a30BbIM U yrIyOn€HHBIA ypoBHU : yueOHuk / JI. C.
ArtanacsH, B. ®. byry3os, C. b. Kagomuen [u ap.]. — 11-e uzn. — Mocksa :
[IpocBemenne, 2023. — 288 c. — ISBN 978-5-09-103606-0. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc uudpoBoit obpazoBarensHoi cpeabl CI1IO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/132455

I[OHOJ'IHI/ITGJ'IBHBIe HCTOYHUKMU.

1. boromonioB H. B. Maremartuka. 3aiauu ¢ pelieHUusIMU : y4eOHUK JJI1 CPEAHETO
npodeccruoHanbHoro oopaszosanus / H. B. boromonoB. — 2-e u3., ucnp. u 1011, —

MockBa : UznmarenbctBo IOpaibit, 2026.— 755c¢.— (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-16211-0. — Tekct : D2JIEKTpOHHBIN //
OO6pazoBaTenbHas miatgpopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/599028 (nara obpamienus: 23.03.2026).

4.3 IlepeyeHb MPOrpaMMHOI0 o0ecredeHusi, MPpogecCHOHATIBLHBIX 0a3 TaHHBIX,
HHPOPMAIIMOHHBIX CIHPABOYHBIX CHCTEM PpPecypcoB HMHMOPMAUOHHO-
TeJIEKOMMYHUKAMOHHOI ceTn «UHTepHeT», HE00XOAMMBIX /JIsi OCBOCHUA
yueOHoro npeamera YI1.04 MaremaTuka

Jluyensuonnoe npoepammuoe obecneuerue:
Microsoft Win Pro 10

Microsoft Office Word

Microsoft Office Excel

Microsoft Office Power Point

Humepnem- pecypcui:

1.Ilepeuens yughposvix (31eKkmpoHublX) OubIUOmMEK:

-bubnruomexa P PROFobpa3zosanue hitps.//profspo.ru/

-Dnexmponno-oopazosamenvras cucmema FOpatim hitps.//urait.ru/

- Onexmponnas oubauomexa BI'TY https.//bibl.cchgeu.ru/catalog/

- HOF — Hayuonanvuas snekmpounas oubauomexa hitps://rusneb.ru/

2.KoncynomanmlIIntoc https.//www.consultant.ru/

3.0Oguyuanvusiii catim OO0 «HUnugoypory htips://infourok.ru/



https://profspo.ru/books/132452
https://profspo.ru/books/132455
https://urait.ru/bcode/599028
https://profspo.ru/
https://urait.ru/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://www.consultant.ru/
https://infourok.ru/

4. Cauim Omkpuvimuvtii koanedxc. Mamemamuxka hitp.://www.mathematics.ru

5. Dnexmpounno-oubauomeunas cucmema. (Mamemamura 8 NOMoOwsb CMyOeHmy u
WKOILHUKY — mecmul online)  http.//www.iprbookshop.ru/

6. Mamemamuka 6 noMowb WKOALHUKY U cmyOenmy hitp.//mathtest.ru
7. Dnexmpounasn ungopmayuonrno-obpazosamenvrasn cpeoa BI'TY

https://old.education.cchgeu.ru/

8. TocynmapctBenHasi oOpaszoBatenbHas tmiatgopma «Poccuiickas 3IeKTpOHHAsS
mkosiay https://resh.edu.ru/

9. Odpunmansusiit caiit OO0 «Mudoypox» https://infourok.ru/

4.4. Ocob0ennoctu peajnuzaunu yueoOHoro npeamera YI1.04 Marematuka 1/
o0yyamomuxcsi M3 YHCJIA HHBAIWIAOB HW JHI ¢ OrPAaHMYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Ilpu  obyuenuu auy ¢  OSPAHUYEHHBIMU  BOZMONCHOCHAMU  300POBbA,
npeoycmampusaemcs UHOUBUOYAIbHbIU epadux 0OyueHus.

Uneanuovl u nuya ¢ 0cpanuyeHHbIMU BO3MONCHOCMAMU 300P08bsi 0Oecneuetbl
NeYamHuIMU U  2JIeKMPOHHLIMU  00pA308AMENbHLIMU  pecypcamu 8 ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUSM UX 300PO8bS.

s ocywecmenenus npoyedyp mexkyweeo KOHMPOJs — YCNesaemMocmu U
NPOMENCYMOYHOU ammecmayuu 00y4aowuxcs, co30armcs GoHobl OYEHOUHbIX
cpeocms,  aoanmuposanHvle Ol UHBANUOO08 U JUY C  OCPAHUYEHHBLIMU
BO3MONCHOCMAMU  300P06bsL U NO360JSIOWUE  OYECHUMb  OOCMUNCEHUE  UMU
3ANIAHUPOBAHHBIX 6 OCHOBHOU 00PA306AMENbHOU NPOPAMME  Pe3VIbmanmos
00yueHuss U YpPoBeHb CHOPMUPOBAHHOCIIU BCEX KOMNEMEHYUll, 3as6/1eHHbIX 6
00pazosamenvHoll npocpamme.


http://www.mathematics.ru/
http://www.iprbookshop.ru/
http://mathtest.ru/
https://old.education.cchgeu.ru/
https://resh.edu.ru/
https://infourok.ru/

5. KOHTPOJIb U OIIEHKA JOCTHWXXEHWH PE3YJbTATOB
OCBOEHUA YYEBHOI'O ITPEJIMETA OYII1.04 MATEMATHKA

JlocTrKeHrne TMIHOCTHBIX PE3yJIbTaTOB OIICHUBAETCS HA KAYECTBEHHOM YPOBHE
(6e3 ormetkn). CHOpMUPOBAHHOCTD MPEAMETHBIX, METAIIPEAMETHBIX, IMYHOCTHBIX
YMEHUH U 3HAHUH OIEHUBAETCS B 0aJUIax MPEnoaBaTesieM B IMIPOIIECCE BHITIOTHEHUS
OCHOBHBIX BHUJOB Yy4E€OHOH JCATEIBHOCTH OOYYaIOIIUXCS, TECTUPOBAHUS,

BBITIOJTHEHHUSI  OOYYAIOIIMMHCA CaMOCTOSITEIIbHOM

TCKYIICI'O KOHTPOJIA U HpOMG}KYTOqHOﬁ aTTcCTalu.

paboThl, MO pe3ynbTaTam

Pe3ynbrarel 00yueHus

O1eHKa pe3yybTaToB
(dop™MBI 11 METOTBI)

JINYHOCTHBIE PE3VYJIbTATHI

1) TpaXAaHCKOTO  BOCHHUTAaHHUSA:  CPOPMHUPOBAHHOCTH
IpaXXIAaHCKOW MO3UIMK OOydaromerocss Kak akTUBHOTO W
OTBETCTBEHHOI'O yjieHa POCCHIICKOTO oOmiecTBa,
MIPE/ICTABIICHHE 0 MaTEeMaTUYECKUX OCHOBax
(GYHKIIMOHUPOBAHUST  PA3NIMYHBIX  CTPYKTYp,  SBICHHIA,
IpoLeAyp TPakIaHCKOro ooOuiecTBa (BbIOOpHI, OMpPOCH U
JIpyroe), yMEHHE B3aUMOJIEWCTBOBAaTh C COLUAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C HX (QYHKIUAMH U
Ha3HAYCHHEM;

2) MaTpUOTHYECKOTO0 BOCHUTAHUS: C(HOPMUPOBAHHOCTH
POCCHIICKOM TpaXIaHCKOM HWACHTUYHOCTH, YBAXKEHHUS K
NpOLIJIOMY U HACTOAIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K JOCTH)KEHHUAM POCCHHCKHX
MaT€MaTUKOB M POCCUMUCKON MaTE€MaTHUYE€CKOM IIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTWKEHUH B JpYrHMX HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;

3) yXOBHO-HPAaBCTBEHHOTO BOCHHUTAHHUS:  OCO3HAHHE
JyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoza,
c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTHYECKUM NPHUMEHEHUEM
JOCTHKEHUIN HAYKU U AESITEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUNBOrO OYy/yIIIEro;

4) 3CTETUYECKOTO BOCITUTAHUS: ICTETHUECKOE OTHOIIEHUE K
MUpY, BKJItOYast ACTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, pelieHuH,
paccyXJIeHUH, BOCIPUUMYHUBOCTH K MaTeMaTUYECKUM
acIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

5) ¢usmnueckoro BocnuTaHHs: CHOPMUPOBAHHOCTH YMEHUS
IIPUMEHSTHh MATEMAaTUYECKUE 3HAHUS B MUHTEPECAX 310pPOBOTO
u Oe3zomacHoro odpasa >KU3HHU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3/I0POBBIO (340pOBOE MHUTaHKE, COATAHCUPOBAHHBIN
PeKUM 3aHATUH U OTAbIXa, peryjsipHas Quznyeckas

-BBIIIOJIHEHUE  MPAKTUYECKUX
3aJlaHUI Ha 3aHITUIX;

-YCTHBIH OIPOC;
-CaMOCTOSTEIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE PabOTHI;
-3K3aMeH




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

6) TpyZOBOI'O BOCIIUTAHUS: TOTOBHOCTb K TPY/ly, OCO3HAHUE
[EHHOCTH TPYAONIO0MS, MHTEPEC K pa3iIuyHbIM cdepam
npodeccHoHaNbHOM  AEATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M YMEHHE COBEpIIaTh OCO3HAHHBII BBIOOD
Oynymier mpodeccuu | peaTn30BbIBaTh COOCTBEHHBIC
KM3HEHHBIE IUIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO W CaMOOOpPA30BaHMIO Ha
OPOTSDKEHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEHICHUU NPAKTUYECKUX 33124 MaTeMaTHYECKON
HaINpaBJICHHOCTH;

7) 9KOJOTHMYECKOTO BOCIUTAHUS: C(HOPMHPOBAHHOCTH
9KOJIOTMYECKOM KYJIBTYpPbI, TOHUMaHUE BIUSHHUS COLUAIBHO-
HSKOHOMUYECKUX IPOIIECCOB HAa COCTOSHUE NPHPOJHON H
COIIMAJIbHOM Cpelbl, OCO3HAHUE TJIO0ATBHOTO XapakTepa
9KOJIOTHYECKUX TIPOOJIeM, OpUEHTAIlMs Ha IMPUMEHEHUE
MaTeMaTHYECKUX 3HAHUHM JUId peuleHus 3aaad B o0jacTu
OKpY’Kaloel cpelipl, IIIAHWPOBAaHUE TTOCTYIIKOB M OLIEHKU
UX BO3MOYKHBIX MTOCTICICTBUH IS OKPY>KAIOIIEeH Cpebl;

8) IMEHHOCTM HAYYHOTO IIO3HAHHS: C(HOPMUPOBAHHOCTD
MHPOBO33pDEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH M OOLIECTBEHHOW IPAKTUKH,
NOHMMAaHHE  MaTeMaTH4YeCKOM  HAayKu  Kak  cdepsl
YeJIOBEYECKOM JEATENIbHOCTH, JTaloB €€ pa3sBUTHI U
3HAYMMOCTH Ui Pa3BUTUSl [MBUJIM3AIMU, OBJIAJCHHUE
S3BIKOM MaTE€MaTHKH M MaTeMaTHYeCKOW KYIbTYpOH Kak
CPEACTBOM TIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISATH
NPOSKTHYI0O M HCCIEJOBAaTEIIbCKYI0  JIESTENIbHOCTh
WH/IMBUYaJIbHO U B TPYyIIIIE.

METAIIPEJJMETHBIE PE3VYJIbTATbBI

OsBnageHue YHUBEPCAIbHBIMHU MMO03HaBaTEILHBIMU
NEUCTBUSIMH:

ba3oBble Jjornueckne geicTBUs:

BBISIBIIAT U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYeCKnX OOBEKTOB, TOHSTHH, OTHOIIEHUN MEXIY
MOHATUSIMH,  (POPMYTUPOBATH  OMpPENEICHHUs]  MOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN TpH3HAK Kiaccuukaimm,
OCHOBaHHUS JUIi OOOOIICHHUS U CpaBHEHUS, KPHUTEPUU
MPOBOAMMOIO aHallM3a; BOCIPUHUMATH, (OPMYIUPOBATH U
npeoOpa3oBHIBATH CYXKJICHUS: YTBEPAUTEIHHBIE 51
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,
BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HU
U mpoTuBopeunss B akTax, JaHHBIX, HAONIOACHHUSIX U

-BBIIIOJIHEHUE  MPAKTHYECKHUX
3aJJaHUH HA 3aHSTHSX;

-YCTHBIH OIPOC;
-caMOCTOSTENbHbIE PadOTHI;

- KOHTPOJIbHBIE PA0OTHI;
-3K3aMe€H




YTBEPXKACHUSX, Ipeajgaratb KpPUTEPUU Ul BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh  BBIBOJBl C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX M HMHJIYKTHUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIOUEHUH 110 aHaJIOTUH;

IIPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNbCTBA
MaTeMaTHYECKUX YTBEP)KACHUH (TIpsIMbIE U OT IPOTUBHOTO),
BBICTPAaWBaTh apryMEHTALlMI0, MPHUBOAUTH IPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U
BBIBOJIBI, BBIOMpaTh CHOCOO pemieHus ydeOHOW 3aaadu
(cpaBHMBaTh HECKOJIBKO BapHaHTOB pEILIEHHUS, BBIOMPATh
HaubOosee NOAXOIAIMA C  y4€TOM  CaMOCTOSITENILHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOIIPOCHI Kak UCCIIEI0BATENIbCKUI
UHCTPYMEHT  IO3HaHWsA,  (OPMYJIHUPOBaTH  BOIPOCHI,
bukcupyoomue npoTUBOpeure, NpolieMy, yCTaHaBIUBATh
HCKOMOE U JTaHHOE, ¢dbopmupoBaTh TUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IIPOBOUTH CaMOCTOSITENIbHO CIUTAHUPOBAHHBIN
HKCIIEPUMEHT, UCCJIEJOBaHKE 1o YCTaHOBJICHUIO
0COOEHHOCTEH  MaTeMaTHYecKoro O0beKTa, SBJICHUS,
Ipolecca, BBISBICHUIO 3aBHCUMOCTEH MeX]y OOBEKTaMH,
SBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOSITENIbHO  (popMynupoBaTh  O0OOIIEHUS U
BBIBOJIBI [0 pe3yJabTaTaM IPOBEIEHHOTO HaOIIO/IEHNUS,
UCCJIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTb IOJYyYEHHBIX
PE3yIBTaTOB, BHIBOJIOB M 0000IICHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE IpOIIECCa, a TaKkKe
BBIIBUTaTh NPEIIOJOKEHNA O €ro pa3BUTUM B HOBBIX
YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH Ae(PULINTHI HHPOPMALIUHU, JAHHBIX, HEOOXOJUMbIX
JUIsL OTBETa Ha BOIPOC U JUIsl peIIeHUs 3a/1auH;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB Pa3IMYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPHPETHUPOBATH
MH(OpPMaLIMIO Pa3INYHbIX BUJOB U (YOPM IpeICTaBICHMUS;
CTPYKTYpUpOBaTh HH(OpMaIio, MpeaCTaBIsATh €€ B
pa3n4HbIX (hopMax, MIUTFOCTPUPOBATH rpaduyeck;
OLIEHUBATh HAJEKHOCTh MH(POPMAILIUU 1O CAMOCTOSTENHEHO
c(OpPMYIMPOBAHHBIM  KPUTEPUSAM, CHOPMYIUPOBAHHBIM
CaMOCTOSITENIBHO.

OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
y4eOHBIMU JEHCTBUSIMHU:




BOCIIPpUHMMATh U (OpPMYyJIHpOBaTh  CYXACHUS B
COOTBETCTBUH C YCIOBHSIMH W ILEJSIMH OOILEHHS, SICHO,
TOYHO, TPAMOTHO BBIPXXaTh CBOIO TOYKY 3pEHHSI B YCTHBIX U
NUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS TI0 XOAY PELICHUs
3a71a4M, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B XO/i€ OOCYXICHHUS 33a/aBaTh BOIPOCHI IO CYIIECTBY
oOcyxmaeMoll TeMmbl, mpoOIeMBbl, penraeMol 3agaud,
BBICKA3bIBaTh MWJCH, HAICIICHHbIE HA TIIOMCK pEUICHUs,
COIIOCTABJIATh CBOU CYXKIEHHUS C CYXICHHSIMH JAPYTHX
YYaCTHHUKOB JIMAJIOra, OOHAPYKUBATh PA3JIMUUE U CXOJICTBO
NO3ULIMK, B  KOPpPeKTHOH  Qopme  PopMynupoBaTh
Pa3HOIIACHSL, CBOM BO3PAKEHUS;

IIPEACTaBIIAT PE3YJIBTAThI penieHus 3a7a4d,
9KCIIEPUMEHTA, HUCCIECIOBaHM, IPOEKTa, CaMOCTOSTEIbHO
BBIOMpaTh (oOpMaT BBICTYIUICHHS C Yy4éTOM 3aj1ad
Hpe3eHTalH 1 0COOEHHOCTEH ayTUTOPHH.

OBnajieHue yHMBEPCAIBHBIMU PETYISTUBHBIMU y4e€OHBIMHU
JEUCTBUSIMU:

Camoopranusaunus:

COCTABJIAThH IUIaH, AJITOPUTM PEIICHUS 3aJa4H, BBIOWpATh
crocod pemieHus ¢ Yy4€TOM HMEIOIIUXCS PECYpCcoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTUpPOBaTb U
KOPPEKTUPOBaTh BapHaHTbl PELICHUA C YYETOM HOBOH
uH(pOpMaLINH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMU TIO3HABATENBHOM pedJIeKCUM Kak
OCO3HAHUSI COBEPIIAEMBIX JEHCTBUHA M MBICIHTEIbHBIX
MPOIIECCOB, HMX  pe3ylbTaToOB, BJIaJeTh  CIOCO0aAMHU
CaMONIPOBEPKH, CAMOKOHTPOJS TIpoliecca U pe3yibTaTa
pelIeHUs] MaTEMaTUYECKON 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpHU
pELIEHUH 33a4K, BHOCUTh KOPPEKTUBBI B ACSATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSATENHLCTB, JAHHBIX, HaUJIEHHBIX
OImHnOOK, BBISBIICHHBIX TPYIHOCTEH; OIICHUBATH
COOTBETCTBUE pE3yJIbTaTa IEIW U YCIOBUSAM, OOBICHSTH
MPUYHHBI JOCTIKEHUS WM HEIOCTHKCHHS PEe3yIbTaTOB
NEeSTENbHOCTH, HAaXOAWUTh  OMMOKY, J[JaBaTh  OIICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEIbLHOCTD:

MOHUMAaTh U HKCIOJb30BATh MPEUMYIIECTBA KOMAHJIHOM U
WHIUBUIYAIbHOW pabOThl MpH pElIeHUH y4eOHBIX 3ajaad,
MPUHUMATH I1€JIb COBMECTHOM JESITEIBHOCTH, TNIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pPAaOOTHI, paclpeiessiTh BHJIBI




paboT, AOroBapuBaThCs, OOCYKIATh MPOLECC U Pe3ybTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (0OCYKICHHS,
00MEH MHEHHUH, «MO3TOBBIEC IITYPMBI» U MHBIE), BBIIIOIHATH
CBOIO 4acTh pabOTBHl M KOOPIMHHPOBATH CBOU JICHCTBUS C
JIPYrUMHU WIEHAMH KOMaH/bI, OLCHHBAaTh Ka4eCTBO CBOETO
BKJIaga B OoOmMH  TOPOXYKT 1O  KPHUTEpUsM,
c(OpMyTHPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

I[MTPEAMETHBIE PE3YJIbTATBI

Yuciia 1 BBIYUCICHUSA:

OIIEpUPOBATH MOHATUSAMU: PALlMOHAIBHOE U IEHCTBUTEIILHOE
YHUCIIO, HATypalbHOE, IIEJIOE YHUCIO, OOBIKHOBEHHAs U
JecATU4Has JpoOb, MPOLIEHTHI, HCIOJb30BaTh MPU3HAKU
JIEITMMOCTH LIEJIBIX YHUCEJNl, Pa3JIOKEHHE 4Yucia Ha MPOCThIE
MHOKUTENHN JUIsl PELICHNUS 3a]a4;

BBINOJIHATH apU(METHYECKHE OTEpAINH C PAMOHAIBHBIMA
U IEHCTBUTEIBHBIMU YHCIIAMY;

BBIIOJHATh  NPUOIMKEHHBIE  BBIYMUCICHMS, HUCIOJb3Ys
IIpaBWla OKPYIJIEHUs, JejaTb IPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

OIEpUpPOBaTh  IOHATUSAMHU: CTENEHb C  LEIbIM U
panMoOHATBHBIM TTOKa3aTeNeM, CTaHaapTHas (opma 3amucu
JEHCTBUTEIBHOTO 4HCJA, KOPEHb HaTYpaJlbHOH CTEIEHH,
HCIIOJIB30BaTh MOAXOASAIIYIO bopmy 3anUCu
JIEHCTBUTEIIBHBIX YUCEN JUIS PELICHUs MPAaKTUYECKUX 3a1ad
Y IIPE/ICTABIICHUS IaHHBIX;

OIEpPUPOBATh TOHATUSAMU: CHHYC, KOCHUHYC U TaHIEHC
IIPOU3BOJIBHOTO YIJIA, HCIIOJIB30BaTh 3aMMCh MPOU3BOJIBHOIO
yria yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINY;
ONepupOBaTh MOHITUIMU: Jorapudm yucna, 1ecATUYHbIE U
HaTypajbHbIE JOrapru(MBbl.

YpaBHeHHsI M HEPABEHCTBA!

OIEpUPOBATH  IMOHATUSAMU:  TOXACCTBO,  YpaBHEHHUE,
HEPaBEHCTBO, LEJO€, PALMOHAIBHOE, HWPPALMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE;
BBIIIOJIHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX
BBIPAKEHUU U peliaTb TPUTOHOMETPUUYECKUE YPABHEHNS,
BBIMOJHATh MpPEeoOpa3oBaHUs IENbIX, pPalMOHAIBHBIX U
UPPALMOHAIBHBIX BBIPAKEHUM W pelIaTh OCHOBHBIE THIIBI
LEJbIX, PAlMOHAIBHBIX M HMPPALMOHAIBHBIX YPaBHEHHU W
HEPaBEHCTB;

NIPUMEHATh YPaBHEHHsT M HEPABEHCTBA I pEUICHUs
MaTeMaTHYeCKUX 33734y W 3aJlad M3 Pa3In4yHbIX objacteit
HayKU U PeAIbHOW KU3HH;

MOJIEIPOBaTh peaJbHbIE CUTYaIllMHM Ha s3BbIKE anreophl,
COCTABJISITh BBIPAKEHHsI, YPABHEHWs, HEPABEHCTBA IO
YCIIOBHUIO 3aJa4M, MCCIIEJ0BaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM ammnapara aareOpbl;

-BBIIIOJIHEHUE  MPAKTHYECKUX
3aJlaHUI Ha 3aHITUIX;

-YCTHBIH OIpOC;
-CaMOCTOSTEIbHbIE PadOTHI;

- KOHTPOJIbHBIE PabOThI;
-3K3aMeH




NPUMEHSTh CBOWCTBAa CTENEHU JUid MpeoOpa3oBaHUs
BBIPQ)KEHUI, ONEpUpPOBaTh TMOHATUSAMHU: TOKA3aTeIbHOE
ypaBHEHHE U HEPaBEHCTBO, peEIIaTh OCHOBHBIC THIIbI
NOKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB;

BBIMOJHATh IPeO0pa3oBaHUs BBIPAKECHUN, COAEpKAIIUX
J0rapuQmsl,

ONEepUPOBATH MOHATUSMU: JIOTAPU(PMUUECKOE YpaBHEHHE U
HEPaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI JOTAPUPMHUECKUX
YpaBHEHUU U HEPABEHCTB;

HaXOJUTh pEIICHUS MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB;

OTIEpPHPOBATH MOHATUSAMH: CHCTEMA TMHEHHBIX YPaBHECHUN U
ed pelieHue, UCIOoIb30BaTh CUCTEMY JIMHEWHBIX ypaBHEHUN
JUISL PEUICHUS TPAKTUYECKUX 3a/1a4;

HAXOJUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYMHOCTEH
palMOHATILHBIX YPAaBHEHHU U HEPABEHCTB;

MOJICJIMPOBaTh pealibHbIE CHUTyallMM Ha S3bIKE anreOpsbl,
COCTAaBIIATh  BBIPAKEHUS, YpPAaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI TIO YCJIOBHIO 33J[auH, UCCIIEOBATh IIOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM armapara anreOphl.

DYyHKIUUH U ITPaQUKHU:

OMEepUPOBATh MOHATUSAMH: (PYHKIHS, CIHOCOOBI 3aJaHUs
dbyHKIMHM, 00JACTh ONPEACIICHUS] U MHOXECTBO 3HAUYCHHI
byHkum, rpaduk GyHKIMHI, B3aUMHO 00OpaTHbIE (PYHKIIHH;
OTIEPHPOBATH MOHATUSAMU: YETHOCTh U HEYETHOCTH (DYHKIIHH,
Hynmu  GYHKIUH,  TOPOMEKYTKH  3HAKOIOCTOSHCTBA,
nepuonuveckas (GyHKIUs, TPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMU, TOYKM SKCTpeMyMa (YHKIMH, HauOojblliee U
HavMEHbIIEe 3HAUYCeHUS (QYHKIUM Ha  TPOMEXKYTKE,
UCMOJIBb30BaTh UX JUIs MCCIeNOBaHUA (YHKIUH, 3aJaHHON
rpaduxom;

UCIOJIb30BaTh TpapuKu QYHKIUHN 1715 pelieHus] ypaBHEHUH;
CTPOUTh W 4YHUTaTh TpapuKd JUHEHHOW (QyHKUMH,
KBaJPaTUYHOW (YHKLIMHU, CTETNIEHHOW (QYHKUUU C LEIBIM
MOKa3aTeseM;

ONEepUpOBaTh  MOHATHAMU: TpadUKu  IOKa3aTeNbHOM,
jgorapu(pMUUecKoll M TPUTOHOMETPUYECKUX  (DYHKLIHUH,
u3o0pakaTh MX HA KOOPJIMHATHOM  IJIOCKOCTH U
WCTIOJIB30BAaTh JIJISl pEIICHNs YpaBHEHHUI U HEPABEHCTB;
u300pakaTb Ha KOOPAMHATHOW IIJIOCKOCTH  TpaduKu
JWMHEWHBIX YpaBHEHUH W WCIIOJIL30BAaTh WX U PEHICHUS
CHCTEMBI JINHENHBIX YPABHEHUN;

WCIIONB30BaTh Tpaduku (YHKIOHH I HCCIICOBAHUS
IPOIIECCOB M 3aBUCUMOCTEH NMPH PELICHNH 33aa4 U3 APYTUX
y4eOHBIX TMPEIMETOB W pEajbHOH IKU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUIMOCTH MEX]ly BETHUYUHAMU;

Hauyana maTeMaTH4ecKoOro aHaIM3a:

OIIEepUPOBATH HOHSATHSMMU: MOCJIEI0BATENbHOCTb,
apudMeTHuecKkass W TEOMETpPHUYECKass  MPOTPECCUH;
ONepUpOBaTh  MOHATUSAMH: OECKOHEYHO  yObIBaromias
reoMeTpuduecKasi  Mporpeccus, CcymMma  OECKOHEYHO
yOBIBaroIIEei reOMETPUYECKON POrPECCHH;




3aJaBaTh IOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMMU;
HCTI0JIB30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEN 51
MPOTrPECCUIl NIl PELICHUs] pealbHBIX 3aJad IMPUKIATHOTO
Xapaxrepa.

ONEepUpOBaTh  MOHATHSAMM:  HENpepbiBHAS  (yHKIUS,
npou3BoiHas (YHKIWHU, HCIOJIB30BAaTh T'€OMETPUUYECKHIA U
buznyecKuil CMBICIT MPOU3BOAHON [UIsI PELIEHHUS 3ajad;
HaXOJUTh  TPOM3BOJAHBIE  DJIEMEHTApHBIX  (YHKIIHIA,
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO
dyHKImMiL;

UCIIOJIb30BaTh MPOU3BOJIHYIO JJISl MCCIEeNOBaHUsS (YHKIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATH PE3YJIbTAThI
HCCJIEIOBAHMSI K TOCTPOEHUIO I'paUKOB;

HCIIOJIB30BATh IIPOU3BOAHYIO ULl HAX0KICHHS HAUITy4ILIErO
pelieHuss B MPUKIAJAHBIX, B TOM YHUCJIE COLMAIbHO-
SKOHOMHUYECKHUX, 3a/a4ax;

OMepUpPOBaTh MOHATHSAMH: TepBooOpa3Hass W UHTerpal,
NOHMMATh TEOMETPUYECKHM U  (U3NYECKUH  CMBICIT
WHTErpaja;

HAaXOJUTh TEepBOOOpa3HbIE  JJIEMEHTAPHBIX  (DYHKIUH,
BBIUMCIATH UHTErpal o ¢popmyiie Hetorona—Jleitbuuna;
peuiath NPUKIAIHBIE 337a4d, B TOM YHUCJIE COLUAJIBHO-
HYKOHOMHYECKOTO W (PU3UYECKOTO XapakTepa, CPeACTBaMHU
MaTeMaTU4YeCcKOro aHajiusa.

MHoxkecTBa M JIOTHKA:

ONEpUpPOBaTh TMOHATUSAMHU: MHOXKECTBO, OIEpaluy HaJ
MHOXECTBAaMU; MCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juisl OIUCaHUsl peajbHBbIX MPOLECCOB U SIBICHUH,
IIPU PEIIeHUH 3a/]a4 U3 IPYTUX y4eOHbIX MPEIMETOB;
OIEpUpPOBATh  IIOHATHUAMM:  ONPEIEICHUE,  TEOpeMa,
CJIE/ICTBHE, 10KA3aTEIBCTBO.

Crepeomerpus:

ONEpPUPOBATh MOHATHSAMM: TOYKA, NpsMasi, IIJIOCKOCTH;
IIPUMEHATH AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX IIPU
pELICHUN TEOMETPUYECKUX 3a/1a4;

OIepUpOBaATH MOHATUSMU: napajieIbHOCTh u
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
KJIaCCU(UIIUPOBATh B3aMMHOE PACIIOJIIOKEHHUE MPSAMBIX U
MJIOCKOCTEN B MTPOCTPAHCTBE;

ONEepUpOBaTh TMOHATUSMHU: JBYTPAHHBIA Yrojl, TpaHu
JIBYTPAHHOTO YTJIa, peOpo JBYIPaHHOTO YIJIa, JIMHEWHBIN
yToJ ABYTPAHHOIO yTiia, TpaaycHas Mepa IByrPaHHOTO yTIia;

OTIEpUPOBATh TIOHSATHSMHU: MHOTOTPAHHUK, BBITYKJIBIA |
HEBBIMYKJIBII MHOTOTPAHHUK, 3JIEMEHTHl MHOTOIPAHHHKA,
MIPABUJIbHBIN MHOTOTPaHHUK; pacliO3HAaBAaTh OCHOBHbBIE BH/JIbI
MHOTOIPAaHHUKOB (MUpaMHuAa, TPU3MaA, TPSIMOYTOJbHbBIN
napajuienenunesa, Kyo);

KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BHIOWpAasi OCHOBaHUS
Uist  KiJaccuuKanuu  (BBIYKJIbIE W HEBBITYKIIbIE
MHOTOTPAaHHUKHU, MPABUIbHBIE MHOTOIPAHHUKHU, MPSMbIE U
HAKJIOHHBIE MPU3MBI, apaJlIesIeuIe bl );




ONEpUPOBATh TOHATUSMHU: CEKYIIas IUIOCKOCTb, CEUEHUE
MHOTOT'PAaHHHUKOB; OOBSICHATH TNPHUHLHUIIBI  TOCTPOCHUS
CEUEHUH, UCTIOIB3YsI METOJ CIIE/IOB;

CTPOUTh CEUYEHUS MHOIOI'PAaHHUKOB METOJOM  CJEJNOB,
BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHU3Y;
pelaTth 3a/1a4d Ha HaXOXKICHHE T'€OMETPUUYECKUX BEIHMYMH
no o0pa3laM WM aNropuTMaM, TPUMEHSSI W3BECTHBIC
QHAIUTUYECKUE METOJbl TPU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 33]1a4 Ha BBIYMCIIEHUE PACCTOSTHUN MEXIY
IBYMsl TOYKAaMH, OT TOYKH JO MPSMOM, OT TOYKH JO
TUIOCKOCTH, M@Ky CKPEIIMBAIOIIMMUCS MPSMBIMHU;

pelaTth 3a/1a4d Ha HaXOXKICHHE T'€OMETPUUYECKUX BEIHMYMH
no o0pa3maM WM alNropuTMaMm, NpPUMEHSS W3BECTHBIC
QHAIUTUYECKUE METOJbl TPU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJay Ha BBIUMCIEHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMUCA  MPSAMBIMH, MEXIy MNOpAMOH U
IJIOCKOCTBIO, MEXTY IIJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;
BBIUUCIIATE  OOBEMBI M IUIOMIANM  TOBEPXHOCTEU
MHOTOTPaHHHUKOB (TIpU3Ma, MHUpaMUAa) C MPUMEHEHUEM
(GopMyI, BBIYMCIATH COOTHOUICHHS MEXIy IIIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHHUKOB;
OTIEPHPOBATH TOHATUSAMHU: CHUMMETPHS B IPOCTPAHCTBE,
HEHTP, OCh U IUIOCKOCTh CHUMMETpPUHU, UEHTP, OChb U
IUIOCKOCTh CHMMETPUU (UTYPBI;

U3BJIEKAaTh, MPeoOpa3oBbIBATE U HUHTEPHPETHPOBATH
MH(pOPMALIMI0O O MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX
¢urypax, MNpeICTaBICHHYI0 Ha 4YepTekaXx M PpHUCYHKax;
NPUMEHSATh  TeoMeTpudeckne (akTbl  JAis  penieHus
CTEpEOMETPUYECKUX 3aj]lad, MPEeAINoaralolux HECKOJIbKO
[IaroB PpELICHUs, €CIU YCIOBUS NPUMEHEHHUs 3a/JaHbl B
SBHOM (hopme;

OPUMEHSATh MPOCTEUIIME TPOTrpaMMHBIE  CpelcTBa U
3JIEKTPOHHO-KOMMYHMKAIIMOHHbIE CHUCTEMBbI NpPU pPELICHUU
CTEPEOMETPUYECKUX  33/a4;,  NPUBOIUTH  NPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHPOJE U KU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;
OPUMEHATh  TOJIyYEHHbIE  3HAaHMA  HAa  IPAKTHUKE:
aHATM3UPOBaTh  peallbHble CHTyalluh W  TPUMEHATH
U3y4eHHbIE TIOHATHUS B TIpoOLleCCe IMOMCKA pELICHUs
MaTeMaTU4YECKU chopMyTUPOBAHHOM poOJIeMBI,
MOJIEIUPOBATh pealibHble CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCJIEIOBaTh IOCTPOCHHBIE MOJEIH C HCHOJIb30BaHUEM
reOMETPUYECKUX TOHATUH M TeopeM, ammaparta aiaredpsl,
pelaTh MpakTUYEeCKHUE 3a/lauM, CBS3aHHbIE C HaXO0XJIEHUEM
reOMETPUYECKUX BEITHYHUH.

OTIEPHPOBATH TIOHATHSIMU: IHIUHIPHUYECKAsT MOBEPXHOCTb,
oOpasyrolnye IUINHIPUYECKONH TMOBEPXHOCTH, LMIHHID,
KOHHMYECKasi TOBEPXHOCThb, oOOpasyromue KOHUYECKOH
MOBEPXHOCTH, KOHYC, chepruecKkasi MIOBEpXHOCTh;
pacro3HaBaTh Teja BpalleHus (IWIMHIp, KOHYyC, chepa u
map); OOBSICHATH COCOOBI MOJYYESHHUS Tell BPAIlCHHUS;




KJIaCCU(PUITUPOBATh B3aMMHOE PACIOJOKECHHE CEephl H
TUIOCKOCTH; OIMEPHPOBATh MOHSATUSMHU: IIAPOBON CETMEHT,
OCHOBaHUE CErMEHTa, BBICOTA CErMEHTa, IIApOBOM CJIOW,
OCHOBAHME IIIAPOBOTO CIJIOS, BBICOTA IIAPOBOTO  CJOS,
IapOBOI CEKTOP;

BBIUUCIIATE OOBEMBI M IUIOMIAJAM TOBEPXHOCTEH  Tell
BpallleH!Us, TEOMETPUYECKUX TN C IPUMEHEHHEM (HOPMYIL;
OTIEpUPOBATH TMOHSATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIA B
chepy u ommcaHHBIM OKOJIO cdephl, cdepa, BIHCaHHAST B
MHOTOTPaHHUK WX TEJIO BPAICHHUS;

BBIUUCIISATH COOTHOUICHHUS MeXy IIOLIAISIMU
MOBEPXHOCTEH M 00bEMaMU TTOTIOOHBIX TET,

n300paxarh u3ydaemble (GUTYpBI OT PYKU U C IPUMEHEHUEM
MPOCTBIX YePTEKHBIX HHCTPYMECHTOB;

BBIMOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH W3 PUCYHKOB
IPOCTBIX O0BEMHBIX (UTYp: BHI CBEpXY, COOKy, CHH3Y,
CTPOUTH CEUEHUS Tell BpallleHUs;

U3BJICKaTh, HWHTEPIPETHPOBATH W  NPEOOpPa3OBBIBATH
UHPOPMALIMIO O TPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX
durypax, npefcTaBIeHHYIO Ha YepTexKaxX U PUCYHKAX;
OIIEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITMIOJHATh JICHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS
BEKTOPOB M YMHOXXCHHUS BEKTOpa Ha YHCIO, OOBSCHSTH,
KaKUMH CBOWCTBaMHU OHH 00JIa/1a10T;

IPUMEHSTH MTPABHUIIO MapaUIeIICUIIE Ia;

OMEepUPOBATh MOHATHSAMH: JEKAapTOBbI KOOPAMHATHI B
IPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOpA, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOpa, Yol MEXIy BEKTOpaMH,
CKaIIpHOE TPOW3BEJCHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTAaHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M IPOU3BEICHHE BEKTOpa Ha
YHCII0, YTOJI MEXJly BEKTOPaMH, CKaJIipHOE MPOU3BEJCHHE,
pacKIIaIBIBaTh BEKTOP MO IBYM HEKOJUITMHEAPHBIM BEKTOPAM;
3a/laBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOW cHCTEME
KOOpJMHAT, NPHMEHATH TeoMeTpudeckue (aKThl IS
peIllIeHUs CTEePEOMETPUUYECKUX 3a7ad, MPeArnoararoinmx
HECKOJIbKO IIIaroB pEIICHUs, €CIM YCIOBHS MPUMEHEHUS
3a/laHbl B SBHOU (hopMme;

pemarh  MPOCTEHIINE TEeOMETpPHYEeCKHe  3aJayd  Ha
MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/IA;

pemath 3aJayd  Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHX
OTHOIICHUN M HAaXO0XJICHHE T€OMETPUUYECKUX BEIHYUH I10
o0pa3iaM WM alropuT™MaM, TPUMEHSISI H3BECTHBIE METOJIBI
MIPH PEIICHUU CTaHIAPTHBIX MaTEeMaTHUECKUX 3aJ1ay;
NPUMEHSTh MPOCTEHIIMEe TPOrpaMMHBIE  CpEJCTBA U
AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUU
CTEpEOMETPUIECKHX 3a/1aY;

MPUBOJUTH MPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
NpUPOJIE W JKU3HHW, DPACIO3HABATH IIPOSIBIICHHE 3aKOHOB
reOMETPUH B UCKYCCTBE;

MPUMEHITh  TOJIydeHHBIC  3HAHWUSA  HA  IPAKTHKE:
AHAIM3UPOBATh peallbHbIE CHUTYyallMM ¥  TPUMEHSTh




U3y4eHHbIC TIOHATHUA B MPOLIECCE IOMCKA pELICHUs
MaTeMaTUYECKU copMynupOBaHHON poOIEMBI,
MOJIEJIUPOBATh peaJIbHble CUTYAllMM Ha S3bIKE T'€OMETPUH,
UCCIJIEI0BATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMEeTPUYECKUX MOHATUH M TeopeM, ammapara ainredpsl,
pelaTh TPaKTUYECKHUE 3a/1a4M, CBSI3aHHbIE C HAXO0XJIECHUEM
reOMETPUYECKUX BEJIHYUH;

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJIMIIBI U AUATPAMMBIL;

ONEpPUPOBATH TOHATHSAMHU: CpeAHee apu(pMETHUYECKOE,
Me/nuaHa, HauOousiblllee, HauMEHbIIEEe 3HA4YEHUE, pa3Mmax
MacCHBa YHCIIOBBIX JIaHHBIX;

OIIEPUPOBATH MOHATUAMU: CIIy4alHbIN HKCIEPUMEHT (OIIBIT)
U Ccly4yailHOe  cOObITHE, DJIEMEHTApHOE  COOBbITHE
(37eMeHTapHBI  HCXOA) CIY4YalHOrO OIbITA, HaXOAUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOXXHBIMH CITy4aiHBIMHU
COOBITUSIMH, HAXO/IUTh U CPABHUBATh BEPOSATHOCTU COOBITHIA
B U3yUYCHHBIX CIIyYaiHBIX SKCIICPUMEHTAX;

HaxoJuThb W (OPMYIHPOBATH COOBITHS: TEPECECUCHHE U
o0BeIMHEHNE IAHHBIX COOBITHH, COOBITHE,
POTHBOIOJIOXKHOE JaHHOMY COOBITHIO, TOJB30BATHCS
auyarpaMmamMu - Oimepa U QopMysiol  ClOXKeHus
BEPOATHOCTEN MPH PEIICHUH 33]1a4;

ONEpUpPOBATh  MOHATHUAMHU:  YCJIOBHas  BEPOSTHOCTb,
HE3aBUCHMEBIE COOBITHUS, HAXOAUTH BEPOSITHOCTH C TOMOIIBIO
IpaBUiIa YMHOXKEHUS, C IOMOULIbIO JIepeBa CllyyailHOro
OTIBITA;

OPUMEHATh KOMOMHATOPHOE MPaBUJIO YMHOXKEHHUS TNpU
pellleHnn 3aJa4; OINEepUpPOBaTh MOHSTHUSAMU: HCIIBITAHUE,
HE3aBUCHMBbIE MCIIBITAHUs, CEpUs HCHBITAaHWM, ycmex u
HeyJaya, HaxOJuThb BEPOSTHOCTU COOBITMH B CEpUHU
HE3aBUCHMBIX HCHBITAHUN JI0 MEPBOr0O Yycrexa, HaXOAWUTh
BEPOATHOCTH COOBITHI B cepuu UcnibITaHuid bepryiu;
OIIepUPOBAThH HOHATHAMMU: ciyyaitHas BEJIMYMHA,
pacrnpeziesieHue BeposTHOCTEN, IMarpaMMa pacrpeieeHusl.
CpaBHUBATh BEPOSATHOCTH 3HAYCHMH CIyyailHON BeTMUYMHBI
[0 paclpe/IeNIEHUIO UM ¢ TOMOUIBIO AUATPAMM;
ONEpUpOBATh TOHATHEM MaTEeMAaTUYECKOTO  OXKHUIAHMS,
NPUBOJNUTE TIPUMEPHI, KaK MPUMEHSIETCS MaTeMaTHYeCKOoe
OKUJIaHue ciryyaitHOM BEJIMYMHBI HaXO0/UTh
MaTeMaTHUYeCKOE OXKHUIaHNUE MO0 TAHHOMY pacipe/leleHHIO;
UMETb MPEJICTABICHNE O 3aKOHE OOJIBIINX YHCENT;

UMETh MPEJCTABIEHUE O HOPMAJIbHOM paclpeaeIeHUN




Paspaboruanim:
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oonuce, unliyuansl, hamunus)

(mecmo pabomei)

(3aHUMAaeMas O0NJICHOCTMY) (noonuce, unuyuansl, ghamunus)

PykoBoauTtenn o6pasoBare/bHON NPOrpaMmel
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JIMCT AKTYAJIM3ALIUU
paGoueii MporpaMMbl TUCIUTLIHHBI

PexBu3uThI
No HamMenoBanme o 3aCccJaHus,
0 [TyukT B ipeapiaymeit | IIyHKT ¢ BHECEHHBIMU
win | >ementa P, penakuuu WU3MEHEHUSIMU YTBCPIMBILETO
pasaciia, IyHKTa BHCCCHHC
W3MEHEHUN
1 [TpeboBanus k 4.1 4.1 Merton.coBeT OT
MaTepHuaIbHO- 27.02.2026 Ne5
[TEXHUYECKOMY Ilen. coser or
o0OecreueHnIo 27.02.2026 Ne6
2 [[lepeueHn 4.2 4.2 Mertoz.coser OT
HOPMaTHUBHBIX 27.02.2026 Ne5
[PaBOBBIX JOKYMEHTOB, Ilen. coBer ot
OCHOBHOU U 27.02.2026 Ne6
ITOTTOJTHUTEBHOM
yaeOHOM JTUTepaTypHl,
HEOOXOIUMOM 1A
OCBOCHHSI TMCIIUILTUHBI
3 [lepeueHn 4.3 4.3 Merton.coBet OoT
IPOrpaMMHOTO 27.02.2026 Ne5
obOecreyeHws, Ilen. coBet oT
npodeccroHaIbHBIX 0a3 27.02.2026 Ne6

ITaHHBIX,
mH(pOpPMaLMOHHBIX
CIIPaBOYHBIX CHCTEM
[pecypcoB
MHPOPMAITIOHHO-
TEJIEKOMMYHUKAIlMOHHO
1 cetn «HTEpHETY,
HEOOXOANMBIX JUIS
ocBOEHUSI




