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1. HOACHUTEJIBHAS 3AIIMCKA YYEBHOTI'O ITPEJIMETA



O/.07 Mamemamuxka

1.1. O6sacTh NpUMeEHEHHs NPOrPAMMBI

Paboyas mporpamMma y4eOHOTO IpeaAMeTa SIBJISETCS YacThIO MPOTPaAMMBI IMOATOTOBKH CIEIHATINCTOB
cpenHero 3BeHa Mo crnenraibHocTH 35.02.16 DkcmiiyaTtaluss ¥ PEMOHT CEIbCKOXO3SHCTBEHHOMN
TEXHUKH U 000pynoBanus, ykpynHéHHas rpynna 35.00.00 Cenbckoe, JiecHOE U pPbIOHOE XO3SICTBO

1.2. Mecto mnpenMera B CTPYKTYpe OCHOBHOW mnpodeccHoHaIbHOII 00pa3oBaTebHOI
nporpaMmmbi: B COOTBECTCTBUH C y‘Ie6HI)IM IIJITaHOM npeamMeT BXOOUT B COCTaB
0011e00pa30BaTEIHLHOrO UKJIA.

1.3. Lesu 1 3a7a4m npeaMeTa — TpeOOBaHUsI K pe3yIbTaTaM OCBOEHHUSI PeIMeTa:

Kypc «AnreOpa u Hawana MaTeMaTHYECKOIO aHajdu3a» SBJSETCS OJHMM M3 HaumOosee
3HAYUMBIX B IMpOrpamMMme CTapuieil MIKOJbI, MOCKOJbKY, C OJHON CTOPOHBI, OH 00€CIeYHBaEcT
MHCTPYMEHTAJIbHYIO 0a3y Ui U3y4EeHMsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JIpyroil CTOPOHBI,
(dbopMUpyeT JIOTMYeCKO€ M a0CTPAaKTHOE MBIIUICHUE Y4Yalluxcs Ha YpOBHE, HEOOXOJUMOM JUis
OCBOEHHUSI KypcOB HH(OpPMATUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH. B pamkax maHHOTO
Kypca ydaluecs: OBJIaJIeBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas GopMmynupyer
CBOM JIOCTIXEHHUS B MareMarudeckoi ¢opme. Kypc anreOppl M Hadaa MaTeMaTH4eCKOrO aHaIW3a
3aKJIaJbIBa€T OCHOBY JJISl YCIEIIHOTO OBJIA/ICHUS 3aKOHAMU (DU3UKH, XUMHUU, OMOJIOTUH, TOHUMaHUS
OCHOBHBIX TEHJEHIIM 5SKOHOMHUKH M OOIIECTBEHHOM >KM3HH, IO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MHCIIOJIb30BaTh HUX B
MOBCEIHEBHOM KHU3HU. B TOXXe Bpemsi oOBiafeHHe aOCTPAKTHBIMH W JIOTHUECKH CTPOTUMH
MaTeMaTH4YeCKUMH KOHCTPYKIMSIMH Pa3BUBAE€T YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH
HUCTUHHOCTh YTBEP)KICHHsI, HCIOJb30BaTh 0000IIEHHE M KOHKPETH3aIUIo, a0CTparipoBaHHE U
aHaJoruio, GopMUPYET KpeaTUBHOE M KPUTHUECKOE MbIlLIeHue. B xoze n3ydenus anredpsl U Haval
MaTeMaTHYeCKOro aHaju3a B CTapllield IIKOJIE Ydalluecs IOJIy4aloT HOBBIM OIBIT peHIeHUs
MPUKJIAIHBIX 33]]a4, CAMOCTOSITEILHOTO MOCTPOEHHUSI MaTeMaTUUECKUX MOJIETIEH peabHbIX CUTYaIi
U UHTEpHpeTaly MOJYYCHHBIX pEHICHWH, 3HAKOMSTCS C TMpUMepaMH MaTeMaTUYecKHX
3aKOHOMEPHOCTEH B TMpPHUpPOAE, HAYKe U B HCKYCCTBE, C BBIJAIOUIUMUCSI MAaTeMaTHYECKHUMHU
OTKPBITHSIMH M UX aBTopamu. Kypc o00nasaerT 3HAYUTENBHBIM BOCIUTATENIBHBIM ITOTEHIIUAJIOM,
KOTOPBI pealinzyercst Kak uepe3 yueOHbIM Marepual, criocoOCTBYOMUN (GOPMUPOBAHNIO HAYYHOTO
MHPOBO33PEHHUs, TaK U uepe3 crneunduky yaeOHOM AesiTenbHOCTH, TPEOYIOIIeH caMOCTOSATEIbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTENBHON KOHIICHTPAMM BHUMAaHHUS M OTBETCTBEHHOCTU 3a IMOJIyYEHHBIH
pe3ynbTar.

Lenb ocBoeHMs mporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOydeHHUS —
oOmieo0pa3oBareTbHOE U OOIIEKYIBbTYpHOE pa3BUTHE oOywarommxcs uepe3 obecredeHue
BO3MOXHOCTU TMPHOOPETEHHST M HCIOJIb30BAHUSA CHCTEMAaTHYECKHMX TEeOMETPUYECKUX 3HaHUM U
NeUCTBUM, crenu(UYHBIX TeOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJLKeHHs] 00pa3oBaHUs MO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

Kypc «BeposATHOCT M CTaTUCTHKa» MNpeaHa3HaueH s (opMHUpOBaHUS y OOydarOIIMXCS
CTaTHUCTUYECKOM KyJIBTYpbl M IOHMMAaHMS POJHM TEOPHUH BEPOSTHOCTEM KAaK MaTeMaTH4EeCKOIOo
MHCTPYMEHTA JUIsI M3Y4EHUs CIydalHbIX COOBITHI, BEIMYUH M mpoueccoB. Ilpu m3ydenun kypca
o0oraInaroTcs MpeICTaBIeHHs yJalluxcs 0 MeTo/1aX Ucciel0BaHus H3MEHYUBOTO MUpPa, Pa3BUBAETCS
MOHMMaHUE 3HAYUMOCTH M OOLIHOCTHM MaTeMaTHMYECKHMX METOJOB IO3HAHMA KaK HEOThEeMJIEMOM
4acTH COBPEMEHHOTO €CTECTBEHHO-HAy4YHOTO MHMpOBO33peHMs. CoiepikaHHE Kypca HalpaBlIEHO Ha
3aKpEeIJICHUE 3HAHWW, IOJY4YEHHBIX IpPH H3YYEHHMM Kypca OCHOBHOM IIKOJBI M Ha pa3BUTHE
MIPEJICTABICHUM O CIyYallHbIX BEJIMYMHAX M B3aUMOCBA3SIX MEXKIYy HMMM Ha BaXKHBIX IpHUMEpax,
CIOKETBI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOLIETO MUpA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI:



JIuunocmnusle peszynvmamsl OCBOCHUS TPOTrpaMMbl yueOHOTO mpeamera «MaremaTuka»
XapaKTEepPU3YIOTCSL:

I'padicoanckoe socnumanue:

cOPMHUPOBAHHOCTBIO ~ TPAKIAHCKOW MO3WIMKM  OOy4aromerocs Kak akKTUBHOTO W
OTBETCTBEHHOTO UIEHA POCCHICKOTO OOIIECTBa, IMPEICTABICHHEM O MaTeMaTHYECKHMX OCHOBAax
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH, MPOIETYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U TIP.), YMEHUEM B3aMMOJICHCTBOBATh C COLIMAIBHBIMA MHCTUTYTaMU B COOTBETCTBHH C UX
(GYHKIMSMU ¥ Ha3HAYCHUEM.

Ilampuomuueckoe gocnumanue:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TPayKAAHCKOW MIICHTHUYHOCTH, YBRKEHHUS K MPOILIOMY H
HACTOSIIEMY POCCHUHUCKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCHICKOW MAaTeMaTHYECKOW WIKOJbI, K HMCIOJb30BAHUIO ATUX JTOCTHKECHHUHN B
IPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

LlyxoeHo-HpagcmeeHno2o 60CNUMAHUAL:

OCO3HAHHMEM  JIyXOBHBIX IIEHHOCTEH  PpOCCHHCKOrOo  Hapojaa;  c(pOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOTO TOBEJIEHUS, CBSI3aHHOTO C MPAKTHYECKUM MPHUMEHEHUEM
JOCTHDKCHUM HAayKu M JCSTENBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHMBOTO OYIYIIETO.

Ocmemuyeckoe eocnumanue:

ACTETUYECKUM OTHOIIIEHUEM K MUPY, BKITIOYAsT 3CTETUKY MaTEMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEIICHHWH, PACCYXACHHI; BOCIPUUMYMUBOCTHIO K MAaTEMAaTHUYECKHM aCIeKTam
pa3IUYHBIX BHJIOB UCKYCCTBA.

Quzuueckoe gocnumanue:

c(OpMUPOBAHHOCTHIO YMEHUSI MIPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax 370POBOIO
u 6e3omacHOro o0pasa >KM3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[I0POBBIO (3I0pOBOE MUTAHUE,
cOalaHCUPOBAHHBIN PEXKUM 3aHATUH U OTIbIXA, peryispHas pu3nyeckas akTUBHOCTD); (PU3UIECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03I0POBUTEIIBHON JEATENBHOCTBIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM LIEHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3INuHbIM
chepaMm mnpodeccHOHANbHON AESITETbHOCTH, CBA3aHHBIM C MAaT€MaTUKOW U €€ MNPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccur U peasn30BbIBATh COOCTBEHHBIE
KU3HEHHBIC IUIAHbI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa3oBaHUI0 Ha MPOTSHKEHUU BCEH JKU3HM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEILICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIIPaBJIECHHOCTH.

OKonoeuueckoe gocnumanue:

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKOW KYIbTYpbl, MOHUMAHUEM BIUSHUS COLMAIBHO-
SKOHOMHUYECKHUX IPOLECCOB HAa COCTOSHUE TMPUPOJAHOW M COLMAIBHOW Cpelibl, OCO3HAHUEM
rJ100aTBPHOTO XapakTepa SKOJOTHYECKUX MpoOieM; OpUeHTAlMe Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHMM [T pelIeHus 3aa4 B 00JIaCTH OKpYXAIOIeil cpeibl, IUIAaHUPOBAHUS MOCTYIKOB U OILICHKH MX
BO3MO>KHBIX MOCIEACTBUH ISl OKPYKAIOIIEH Cpe/bl.

Llennocmu nayuno2o nosnanus.

cOPMUPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKH M OOIIECTBEHHOH MPaKTUKH, MOHMMAaHHEM MaTeMaTHYeCKON HayKu Kak cdepsl
YEJIOBEUYECKON AESITENbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAYUMOCTU IS Pa3BUTHUS LIUBWIM3ALUU;
OBJIQJICHUEM S3BIKOM MAaT€MaTHMKH M MAaT€MAaTHYECKOW KyJIbTYPOM Kak CPEJICTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISITH IPOEKTHYIO M MCCIIENOBATENBCKYIO AEATEIbHOCTh UHANBUIYAJIbHO U B

IpyImIe.

Ilpeomemmnoie pesynomamot:



OcBoenne y4yeOHOTO Kypca «Anrebpa M Hayalla MAaTeMaTHYECKOrO aHaliu3a» Ha YpPOBHE
cpeanero oOmiero oOpa3oBaHUS JOJDKHO 00€CHeunBaTh JOCTHKEHHE CIEAYIOIIUX IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHSTUSIMH: pPALMOHAIBHOE W JIEHCTBUTENIBHOE 4YHUCIIO, OOBIKHOBEHHas U
JeCATUYHAS IPOOb, TPOIICHTEHI.

BeImonsaTe apupMeTHYecKre ornepamnnuy ¢ paiMoOHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMHU.

BoinonHATh npuOaMKEHHBIE BBIUMCIICHUS, UCIIOJIB3YS IPABUIIA OKPYIJIEHUS, €JIaTh NPUKUIKY
U OLICHKY pe3yJIbTaTa BBIYUCICHUN.

OnepupoBaTh MOHATUSMHU: CTENEHb C ILEJIBIM IIOKa3aTeleM; CTaHAapTHas ¢Gopma 3amucu
NEMUCTBUTENBHOTO YKCia, KOPEHb HATYpaIbHOM CTENEHH; UCII0Ib30BaTh MOAXOAAIYI0 (OpMY 3aIIUCH
JNENCTBUTEIIBHBIX YMCEN IS PEIICHNS IPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS JaHHBIX;

OnepupoBaTh HNOHATHUSAMHU: CHHYC, KOCUHYC U TaHT€HC IMPOU3BOJBHOIO YIJIA; UCIOIb30BATh
3aMMch MPOU3BOJIBLHOTO yIila yepe3 00paTHble TPUTOHOMETpUUECKHEe (DYHKIUH.

OnepupoBaTh MOHATHSAMH: HAaTypaJbHOE, 1I€JI0€ YMCIO0; MCIOJb30BaTh MPU3HAKHU JEIUMOCTH
LIEJIBIX YHCEJI, PA3JIOKEHHUE YHCIIA Ha IIPOCThIE MHOKUTENN I PEIICHUS 3a/a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECITUUHbIE U HATypallbHbIE JIOTapHU(PMBL.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHSIMH: TOXKIECTBO, ypaBHEHHUE, HEPABEHCTBO; IIEJIOE, pallOHAIbHOE,
UppalMOHAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BrimonusaTe npeoOpazoBaHus TPUTOHOMETPHUUYECKHUX BBIpAKEHUHN u pemarb
TPUTOHOMETPUYECKNE YPABHEHUS.

BoinmonHaTe mpeoOpa3oBaHMs IIENBIX, PAllMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUN U
peniaTb OCHOBHBIE THUIIBI IIEJIBIX, PAMOHAIBHBIX U HPPAIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsSI M HEPABEHCTBA JUIsl PELIEHUs MAaTeMaTMYEeCKUX 3a7ad M 3a7ad U3
pa3IMYHBIX 00JIacTel HAYKU U PEATbHON KU3HH.

MonenupoBaTh peaibHble CUTYallMH Ha S3bIKE aireOpbl, COCTABIIATH BBIPAXKECHHUS, YpaBHEHUS,
HEPaBEHCTBA I10 YCIIOBUIO 3aJ]a4M, UCCIIEN0BATh MIOCTPOCHHBIE MOJIENIH C MCIOJb30BAHUEM arapara
anreOpsl.

[IpuMeHsTh CBOMCTBA CTENEHH ISl MPeoOpa30BaHUsl BBIPAKEHUN; ONEPUPOBATh MOHATHIMMU:
M0KA3aTeIbHOE YPaBHEHHE UM HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI MOKA3aTEJIbHBIX YPaBHEHUU U
HEPaBEHCTB.

BoimonHATe  mpeoOpa3oBaHusA — BBIPAKEHUHM, CcOJepXkalluX Jorapu(Mbl;,  ONEpPHUPOBATh
MOHATHAMH:  JIOTapu(MHUUECKOE ypaBHEHHE M  HEPaBEHCTBO;, peliaTh OCHOBHBIC  THUIIBI
Jorapu(MUYECKUX YpaBHEHHUN U HEPaBEHCTB.

Haxonuth penieHus mnpoCcTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSAMH: CHUCTEMa JMHEHHBIX YPaBHEHUW W €€ pEIICHHE; HCIOJIb30BaATh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIS1 PELICHUS] MPAKTUUYECKUX 3a/1a4.

Haxonuth pemeHus MpoCTEHIIMX CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peaibHble CUTYallUd Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKECHUS, YPaBHEHUS,
HEpPABEHCTBA W CHCTEMBbl 10 YCIOBHUIO 33Jauyd, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
WCIOJIb30BaHMEM armapara anreopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMHU: (YHKLHUSA, COCOOBI 3amaHus (PYHKIMH, 00JacTh ONpEAeIeHust U
MHO>KECTBO 3HaueHUH PpyHKIMHU, rpapuk QyHKIIMH, B3aUMHO 0OpaTHbIe (QYHKIUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (PYHKIMM, HYIHU (YHKLHHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.



Hcnonp3oBatk rpaduky PyHKIMIA U1 PELICHNs] ypaBHEHUH.

Crtpouth W uyMTaTh TpaQuKH JIHUHEHHON (YHKIMH, KBaJIpPaTUYHOW (YHKIUH, CTEIIEHHON
(YHKIUY C LENBIM ITOKa3aTeNIeM.

Wcnonb3oBate Tpadukn (YHKOUE IS HUCCIEIOBAaHUS IPOIECCOB M 3aBHUCHMOCTEH IpuU
peleHnn 3a1ad M3 APYruX y4eOHBIX NPEIMETOB M pPEaTbHOM JKM3HU; BBIpaXKaTh (GopMyaamu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

OnepupoBaTh NOHATUSAMU: NepUoAUUYEcKas (PYHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
TOYKH 3KCTpeMyMma (YHKIMH, HauOOJbIlIee W HAaMMEHbIIee 3HaueHHs (YHKIUH Ha MPOMEXKYTKE;
MCTOJB30BATh MX JJIsl HCCIIEOBaHUS (YHKIUH, 3aJaHHOH rpadukom.

OnepupoBatb MOHATHUSIMMU: rpaduku MOKa3aTeJIbHOM, J0TapuPMHUECKON u
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh UX HA KOOPJAUHATHOM IJIOCKOCTU U UCHOJb30BaTh IS
pelIeHrs ypaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadHKU JTUHEHHBIX ypaBHEHUI U HCIOJIb30BaTh
WX JUUIS PEIICHUS] CUCTEMBI JINHEWHBIX YPABHEHUM.

Wcnonb3oBarh rpaduku GyHKUMN IS UCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEN U3 APYrux
y4eOHBIX TUCHUIUIMH.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATeNbHOCTb, apuMeTHueckas W TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh MOHATHAMH: OECKOHEUHO YOBIBaroIlasi reoMeTpHueckas MpOorpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3aaBatTh MOCJIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCU ISl PEIICHUS PEATIbHBIX 3a]1a4
MIPUKIIATHOTO XapaKTepa.

OnepupoBaTh MOHATUSAMU: HempepbiBHAs (DyHKIUS; MpOU3BOAHAS (YHKIHMU; HCIOJIb30BATh
TEOMETPUUCCKHUI M (PU3MUECKHUI CMBICT IPOU3BOIHON TSI pEIICHUS 3a/1a4.

Haxonuth mnpou3BoAHbIE BJEMEHTAPHBIX (QYHKUMHA, BBHIYMCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh MPOM3BOIHYIO Ui UCCIENOBAaHUS (PYHKIMHU HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTH PE3yIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh NMPOU3BOAHYIO IJIS1 HAXOXK/IEHUS HAWIYYILIEro PEelIeHUs B MPUKIATHBIX, B TOM
YHClie COLMAIbHO-3KOHOMHUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHAMH: IEpBOOOpa3Hasi M UHTErpasl; MOHUMATh T'€OMETPUYECKUN W
(buznuecKuil CMBICT HHTETpaa.

Haxonuth mepBooOpa3Hble 3JE€MEHTapHbIX (QYHKUUN; BBIYUCIATH HMHTErpail mo ¢opmyse
Herorona—JleitOauna.

Pemars npuknagHele 3aJadd, B TOM YHUCIE COLMATBHO-KOHOMHUYECKOTO M (PU3MUECKOTO
XapakrTepa, CpeICTBaMU MaTeMaTH4eCKOTO aHalln3a.

MHo:kecTBa U JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, ONIEPAIIMU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM aIllapar s ONUCAHMUS PEATbHBIX IIPOLIECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPEICICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

Ilpeomemmnuie pesynomamot:
OcBoenue yuebHoro kypca «l'eomeTpus» Ha ypoBHE CpeIHEro oomero oopa3oBaHus JI0JKHO

obecneunBaTh JAOCTHIKCHUC CIICAYIOMUX MPECAMETHBIX O6pa3OBaTeJ'ILHBIX PE3YyJIbTATOB:

OHepI/IpOBaTL MOHATUAMU: TOYKA, IIpAMast, IIOCKOCTb.



[IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IPU PELIEHUH I€OMETPUUECKUX
3ajad.

OnepupoBaTh NOHATUAMU: APAILIEIBHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH.

KnaccugumnmposaTs B3aMMHOE PacIoIOKEHHE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUAMU: JBYTPAHHBIN yroJl, TpaHU ABYI'PAHHOTO yIJa, pedpo IBYrpaHHOTO
yIJIa; JUMHEHWHBIN YTOJI IBYTPAHHOTO YIJIa; FpajyCHas Mepa JABYTPAHHOTO yria.

OnepupoBaTb NOHATHUAMU: MHOTOIPAHHUK, BBINYKIBI W HEBBIIYKJIbI MHOTOTPaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHMKOB (IMpaMuja; OpU3Ma, HPSIMOYTOJIbHBII
napajuiesenumnen, Kyo).

KnaccupunupoBaTb MHOTOrpaHHHUKH, BRIOMpasi OCHOBAHUS JUTS KJIacCU(UKAIMH (BBITYKIIbIC U
HEBBINYKJIblE MHOTOTPAaHHUKHU; TpPaBUJIbHbIE MHOTOTPAHHUKM; MpsIMblE M HAKJIOHHbBIE TPU3MBI,
napajuieNenune/sibl).

OnepupoBaTh NOHATUAMU: CEKYIIas MIIOCKOCTb, CE4eHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTI0Nb3Ysl METO/I CIIE/I0B.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CIJIE€JIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3agaun Ha HaxXokKJIE€HUE T€OMETPUUYECKUX BEIUYMH MO oOpa3laM WM ajJroputMam,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKUE METOJbI MIPU PEIICHUH CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3aaad
Ha BBIYHMCIIEHUE PACCTOSTHUI MEXAy ABYMS TOYKAaMHU, OT TOUKHU JI0 MPSIMOM, OT TOUKHU JI0 TUIOCKOCTH,
MEXAY CKPELIUBAIOLIUMUCS TPSIMBIMU.

Pematp 3aaun Ha HaXOXKJI€HHE TEOMETPUUYECKUX BEIUYMH MO oOpasliaM WM alropuTMaMm,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKUE METOJbI MIPU PEIICHUH CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3ajaad
Ha BBIYMCIICHHUE YTJIOB MEXAY CKPEIUBAIOIIMMHUCS IPIMBIMU, MEKIY NPSIMON U IJIOCKOCTHIO, MEXTY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Bbruncnare 00bEMBI M MIIOMIAAM NOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
IIpUMEHEHHEM (POPMyJ; BBIUUCIATh COOTHOIIEHUS MEXIY IUIOMIAJIMH IOBEPXHOCTEH, 00bEMamMu
10100HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATHAMH: CUMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH;
LEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, npeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HH(GOPMALMIO O IMPOCTPAHCTBEHHBIX
reoMEeTpUYECcKuX (PUrypax, NpeJCcTaBIeHHYIO Ha YepTexkaxX U pUCYHKaX.

IIpumensTe  reomerpuyeckue  (GakThl A PELICHUS  CTEPEOMETPUYECKUX  3ajad,
IPEINOoJararliX HECKOJIbKO IIar0B PEIIeHUs, €CIIN YCIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU (hopMe.

[IpuMeHnsaTh npocTedIIMe MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U JKU3HHU, PACIO3HABATH
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTYallMM U
IIPUMEHATh U3yYCHHbIE MOHATHUS B IIPOIEcCe NMOMCKA PELICHUs MaTeMaTHYeCKH c(hOpMYyIHMPOBAHHOM
po0OseMbl, MOJIEIUPOBATh PEAbHbIE CUTYallUH Ha A3bIKE T'€OMETPHUH, MCCIENI0BaTh MOCTPOEHHbIE
MOJIEIM C MCIIOJIb30BAaHMEM TE€OMETPUUYECKMX IOHATHH W TeopeM, ammapara aiaredpsl; peuarb
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUYECKUX BEINYNH.

OnepupoBaTh MOHATUAMHU: LIMJIMHAPUYECKAsT IMOBEPXHOCTh, OOpa3yloIIMe LHUIMHIPUYECKON
MOBEPXHOCTH; LIWJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIne KOHUNYECKO OBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3HaBatk Tena BpaieHus (LUIMHAP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccugunupoBaTb B3auMHOE pacoyioxkeHne chepbl U IIOCKOCTH.

OnepupoBaTh NOHATUSAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTAa;
LIapOBOM CJIOH, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.



Bbraucnare 00bEMBI M IJIOMIAAN TOBEPXHOCTEW TEJ BpAallEHHs, T'€OMETPHYECKUX Tell C
npuUMeHEHHEM (OpPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIN B chepy M OMHCAHHBIA OKOJIO chepsr;
cdepa, BMcaHHAst B MHOTOTPaHHUK UJIH TEJIO BPAIICHUSI.

BbIuncnaTe COOTHOMIEHHS MEXK/Ty TUIOIIASIMH MTOBEPXHOCTEH 1 00BEMaMU TOJOOHBIX TEIl.

N3o0paxkate wu3ydyaemble (UTYpPHl OT pPyKH M C TPUMEHEHHEM HPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH W TMPEOOpPa30BBIBATH HMH(GOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATE IEHCTBUS CIOKEHHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JaIatoT.

[IpumeHsTh npaBUIO Napajuieaenuneaa.

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MO/YJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOpA, YroJ MEXIY BEKTOpPAMH, CKaJIspHOE IPOU3BEJICHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxonuth cymMMy BEKTOpOB M IPOM3BEJIEHHE BEKTOpAa Ha YHCIO, Yrojl MEXIY BEKTOpaMmu,
CKaJISIpHOE TPOU3BEICHHIE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MJI0CKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[IpumensTs  reomerpuyeckue  GakThl A PELIEHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEIIOJIararoINX HECKOJIBKO I1aroB peHIeHH s, €ClIM YCIOBHUS IPUMEHEHUS 3ajaHbl B IBHOU Qopme.

Pemars mpocrelmme reoMeTpu4ecKHe 3aladyd HAa INPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METO/a.

Pemars 3agaum Ha [0Ka3aTeabCTBO MAaTEMaTHMYECKHX OTHOIICHMH W HaXOXKJICHHUE
IreOMETPUYECKUX BEJIMYMH N0 00pasuaM WIM alropuTMaM, MPUMEHsSI U3BECTHBIE METOIbl IpH
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a7ad.

IIpumeHsAT DpOCTEHIINME MNPOTrpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1ay.

[IpuBOaUTE pUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U JKU3HH, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOMYYEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh DPEAIbHBIE CUTyallud U
IPUMEHATh U3yYEHHbIE OHATHUS B IIPOIIECCEe MMOMCKA PELICHUs] MaTeMaTHYeCKH c(hOpMyIUPOBAHHON
po0seMbl, MOJEIUPOBATh PEabHbIE CUTYyallMHd Ha A3bIKE I'€OMETPHUH, MCCIEI0BATh HNOCTPOCHHBIE
MOJIEIM C MCIIOJIb30BAaHMEM TI'€OMETPUYECKMX IOHATHM W TeopeM, ammapara aiaredpsl; peuatb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOKIEHUEM I'€OMETPUUYECKUX BEINYNH.

Ilpeomemmuoie pe3ynomamel:

OcBoenmne yuebOHOro Kypca «BepoATHOCTh M CTaTHCTHKa» Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl JOHKHO oOecreynBaTh JOCTHIKEHHE CIEAYIOUUX MPEIMETHBIX 00pa3oBaTENbHbIX
pe3ynbTaTOB:

UuTath U CTPOUTH TAOIUIIBI U AT PAMMBI.

OnepupoBaTh MOHATUAMU: cpelHee apudMeTHdyeckoe, MeauaHa, HanOoJblee, HaMMEHbIIee
3Ha4Y€HHE, pa3Max MacCHUBa YUCIOBBIX JAHHBIX.

OnepupoBaTh TMOHATHUSAMHU: CIy4ailHBIA OSKCIIEPUMEHT (OMBIT) W CiIydailHOE COOBITHE,
AIIEMEHTApPHOE COOBITHE (DIEMEHTApPHBIA KCXOJ) CIYy4ailHOTO OMbBITa; HAXOIUTh BEPOSITHOCTH B
OTBITaX C PAaBHOBO3MOKHBIMH CIIy4aHBIMH COOBITUSMH, HAaXOJUTh U CPaBHHUBATh BEPOSTHOCTU
COOBITHIA B U3Y4EHHBIX CIIY4alHBIX IKCIIEPUMEHTAX.



Haxonute 1 ¢opmynupoBaTh cOOBITHS: TEepecedeHne U OObEIMHEHHE TaHHBIX COOBITHH,
coOBITHE, MPOTUBOTIONOKHOE JTJAHHOMY COOBITHIO; MOJIb30BAThCs AUarpaMMamu Jiiepa u GopmMynoit
CJIOJKEHHUS BEPOATHOCTEN IIPU PELICHUU 3aa4.

OnepupoBaTh TOHSATHUSAMH: YCIOBHAs BEPOATHOCTh, HE3aBUCHMBbIC COOBITHS; HAXOAUTh
BEPOSATHOCTH C IIOMOIIBIO NIPABUJIa YMHOKEHUS, C IOMOIIBIO IEPEBA CIIy4alHOTO OIIBITA.

[TpumMeHsATH KOMOMHATOPHOE MPABUIIO YMHOYKCHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEPUS UCTIBITAaHUI, yCIeX U
HeyJla4ya; HaXOJUTh BEPOSITHOCTH COOBITUN B CEpPUU HE3aBUCHMBIX HCIBITAHUN JIO MEPBOrO YCIIEXa;
HaXOJUTh BEPOSITHOCTU COOBITUI B cepuu UcbITaHUI bepHysu.

OnepupoBaTh MOHATHAMM: ClIydailHas BEIMYMHA, paclpelesieHue BEpOSTHOCTEH, quarpamma
pacrpeneneHus.

CpaBHUBaTh BEpOSITHOCTH 3HAUYEHUW CIy4allHOM BEJIMYMHBI IO paclpeAeieHUI0 HIH C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTb MOHATHEM MaTE€MaTHYECKOIO OXXHUJAHMS; MPUBOAUTH MPHUMEpHL, Kak
IIPUMEHSETCSI MaTEMaTU4YeCKOe OXHUAAHME CIIy4allHOM BEIWYMHBI HAXOJWTh MaTEMaTU4YECKOe
0>KMJIaHHE T10 JAHHOMY PACIIPEECICHUIO.

Nwmets npencTaBieHne o 3aKkoHe OOJIBIIMX YHUCEN.

HNmets npencTaBieHre 0 HOPMaIbHOM PacCIpeAeICHNH.

Memanpeomemmnuwie pe3yibmamoi:
MerTanpeMeTHbIE pe3yiabTaThl OCBOCHHUS MPOTrPaMMBI ydeOHOTro mpeaMmeTa «MaTeMaTHKa»
XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMHU no3nasamenbHuIMuU oeticmeusmu,
VHUBEPCANbHLIMU —~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2yIsIMUSHbIMU
OeticmeusMu.
1) Vuueepcanvuvie noznasamenvHole Oelicmaus, obecneuusarom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYEcco8 o00yuanuuxcsa (0ceoeHue memooo8 HNO3HAHUSL OKpYdcaouwe2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).
ba3oBble Jornyeckue 1eHCTBUSA:
® BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKA MATEMaTHYECKHX OOBEKTOB, MOHITHIA,
OTHOIICHUIH MEXJy TMOHATUAMU; (OPMYIUPOBATH OIpPENEICHUsS MOHSTUN; YCTaHABJIUBAThH
CYIIECTBEHHBIH MPU3HAK KiIaccu(UKalMKU, OCHOBAHUS AJisi 0000LIEHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

® BOCIPUHHMATH, (HOPMYIUPOBaTH M MNPeoOpa3oBBIBATH CYXKACHUS: YTBEpPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, eAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIABIIATH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUHs B (paKTax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPXKACHUSX; MpeAsiaraTb KPUTEPUU MAJS BBISIBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

e JleaTh BBIBOABI C HCIOJB30BAaHHUEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOUYEeHUH, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENHHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHHH (TpsMble W OT
MPOTUBHOTO), BBICTpPAWBaTh AapryMEHTAIUIO, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BHIBO/JIBI,

e BBIOMpaTh CrocoO perieHus] yueOHOM 3ajayM (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpATh HanboJiee MOIXOSIINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:

® ICIOJIB30BaTh BOIPOCHI KaK HCCIENOBATENIbCKUI HMHCTPYMEHT TMO3HAHUS, (OpPMYIHPOBATH
BOMPOCHL, (PUKCHpYIOIIKE MPOTUBOpEUYHe, MNpoOIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
(dhopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE,

® MPOBOJUTH CAMOCTOSITENIFHO CIUTAHMPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHUE 10 YCTAHOBICHUIO
OCOOCHHOCTE MaTeMaTH4ecKoro OOBEKTa, SBICHHS, TMPOIecca, BHISBICHHIO 3aBUCUMOCTEH
MeXIy 00BEKTaMHU, SIBICHUSIMU, TIPOIIECCAMU;
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® CcaMOCTOATENTbHO (HOPMYIUPOBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO
HaGJIIOI[eHI/IH, HCCIICA0BaHMUsA, OUCHUBATL NOCTOBCPHOCTD MMOJTYUYCHHBIX PC3YJIbTATOB, BHIBOJOB U
0000IIIEeHHI;

® [IPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJABUTATH MPEINOJIONKEHUS O €ro
Pa3BUTHUH B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undopmanmueii:

® BbBIABJITH IIe(l)I/IIII/ITI)I I/IH(bOpMaIII/II/I, JaHHBIX, HCO6XOI{I/IMBIX IJId OTBETAa Ha BOIPOC U IJIA

peleHus 3a1a4uu;

e BpIOMpaTh  MHPOPMAIMIO W3  WCTOYHMKOB  pA3JIMYHBIX  THUIOB,  aHAJIM3HPOBATH,
CHCTEMATH3UpOBaTh W HHTEPHIPETHUPOBATh HHQPOPMAIMIO Pa3IUYHBIX BHAOB U (opMm
MIpe/ICTaBJICHMUS;

® CTPYKTypHUpOBaThb MH(OpPMAlMIO, MPEACTaBIATh €€ B PazIuYHbIX (opMax, WIUIFOCTPUPOBATH
rpaduyecku;

® OLEHUBATh HA/IEKHOCTh MH(POPMAIIUU 110 CAMOCTOSITETLHO C(POPMYIHNPOBAHHBIM KPUTEPHUSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneuusaiom chopmuposanHocms
COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

OO0uenne:
® BOCIPHUHUMATH U (GOPMYIHPOBATEH CYKJIEHHS B COOTBETCTBUU C YCIOBUSMHU U LEISAMU OOLIEHUS;

SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PEeLIeHUs 3aaul, KOMMEHTHPOBATh MOJIY4YE€HHBIN pe3ylbTaT;

e B X0/€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MHpPOOIEMBI,
pelraeMoit 3ajauu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOWMCK PEIICHMS; COTIOCTaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB JUanora, oOHapyKHMBaTh Pa3IMYUe U CXOJCTBO
MO3UIMI; B KOPPEKTHOU popme hopMynnpoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;

® IIpPEACTaBIATH pPE3yIbTaThl pELIEHUS 3aJaud, OSKCIEPUMEHTa, MHCCIeI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opmar BBICTYIUIEHHS C Y4Y€TOM 3aJad MpEe3CHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:
® [IOHMMaThb M HCIOJB30BaTh MPEUMYILECTBA KOMAHAHOW M WHIMBUIYAIbHOW pabOTHl mpu

pelieHnd y4eOHBIX 3a/ay; MPUHUMATh I1eJlb COBMECTHOM JEATENbHOCTH, IIAaHUPOBATH
OpraHM3aII0 COBMECTHOW pabOThl, pacmpenesaTh BUABI paboT, IOroBapUBaThCs, 0OCYXAaTh
MIPOLIECC U pe3yNIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

® y4yacTBOBaTh B TPYNIoBBIX (opmax paboTel (0OCYKIeHUS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMb» U HHBIE); BBIIIOJHATH CBOIO 4acTb pabOThl MU KOOPIUHUPOBATH CBOM JIEHCTBUS C
IPYTMMU YI€HaMU KOMAaHJbl; OIIEHMBATh KAaueCTBO CBOEr0 BKJAJa B OOIMIMI MPOIYKT IO
KpUTEpUIM, cHOpMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUS.

3) Vuusepcanvnvie pecyisamushsle Oeticmeusi, 00ecneuusaiom QopmMuposanue CMulCi06biX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanmsi:

COCTaBIIATh IUIAH, aJrOPUTM pEUICHHs 3aJauyd, BbIOMpaTh CHOCOO pelieHus C Y4ETOM
UMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBAThH
BapHMaHTHI PELIeHUH ¢ y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH IMO3HABATENBHON pedrIeKkcuu Kak OCO3HAHUS COBEPIIAeMbIX IEHCTBH U
MBICIMTEIBHBIX ~ IPOLIECCOB, HUX  PE3YJIbTaTOB; BJAAETh CHOCO0AMHM  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysIbTaTa pelIeHns: MaTeMaTHUeCKOH 3ajau;

® TMpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh TpU pEHICHUH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;
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® OIICHMBATh COOTBETCTBUE PE3yNbTaTa LEJN U YCIOBUSAM, OOBSICHITH MPUUYMHBI JOCTHKCHUS WU
HEJIOCTIKEHHUS ~ PE3YJbTAaTOB  JEATENbHOCTH, HAXOJUTh  OIIMOKY, JaBaTb  OIICHKY
pUOOPETEHHOMY OTIBITY.

Ocoboe 3HaueHHe MpeaAMEeT UMeeT NMpu (HOPMUPOBAHUM M PA3BUTHH ONPEACICHHBIX OOIINX
KOMIIETCHIIUH:
OK 01. Beibuparte croco0bl penieHus 3a1a4 mpo(ecCHOHANIBHON NeSTeTbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02. Mcrnonp30BaTh COBpEMEHHBIE CPENICTBA MOMCKA, aHAIN3a U MHTEPIIPETAllui HHGOpMAIMK U
WH(GOPMAIMOHHBIE TEXHOJIOTUH TSI BBITIOTHEHUS 3a/1a4 TPO(HEeCCHOHATBHON A TEIbHOCTH;
OK 03. [TmanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JEATEIBHOCTh B TPO(ECCHOHATBHON cdepe, HCIOIb30BaTh 3HAHUS IO
(MHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIIHIX;
OK 04. 3ddexTnBHO B3aUMOJACHCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMAaH/IE;
OK 05. OcyuiecTBiasiTh YCTHYIO M NHCbMEHHYIO KOMMYHMKAIIMIO Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJMETA

2.1. O0beM yueOHOM HATPY3KH M BHAbI Y4eOHOI padoThI

Bua yueOHo# paGoTbl Konuuecmeo
uacoe
O01béM 00pa3oBaTeIbHON HATPY3KH 240
Bcero 3ansiTuii 232
B TOM YHCJIC:
MIPAKTUYECKHUE 3aHITH 48
podeccHoHATEHO-OPUCHTHPOBAHHOE COJICPIKAHUE (COACpKAHNE 20
MIPUKIIATHOTO MOJTYJIS)
KoHcynbTanmu 2

Ilpomesicymounas ammecmayusn 6 ghopme 3x3amena (3 cemecmp) — 6 uacos
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2.2. TemaTn4yeckuii Jjiad u cogep:kanue yueoHoro npeamera O/1.07 Mamemamuka

=
5 2
O0beMm, akan. 4 / S E =
B TOM 4HCJIe B qf = g
HauMeHoBaHHE PA3IEIOB 1 TeM Copnep:kanue y4e0HOro MaTepuaia u JopMbl OPraHU3AINHU JeATETLHOCTH dhopme } = s >
o0yyarommxcst NPAKTHYEeCKOM > = 2
MOArOTOBKH, = 2 2
aKaja 9 z = 2
8 <
1 2 3 4 5
Paszgen 1. Anredpa u HayaJia MATEMaTHYECKOI0 AHAJIN3A 48
Tema 1.1. MHoxkecTBa Copep:xanue y4eOHOro marepuaja 12 OK 01,
PalMOHAJILHBIX U 1. MHo>ecTBO, onepariy Haa MHOXecTBaMH. [[narpammel Ditiepa—BenHa. 1 OK 02, 1
AelicTBUTEIbHBIX YHCEJI. 2-3. PanmonanbHblie unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOU, TIPOLIEHTHI, OK 03, 1
PanuonaibHble ypaBHEHUS H OECKOHEUHBIE TIEPUOIUYECKHE IPOOH. AprH(METHIECKHE OTIEPALIUH C 2 OK 04,
HEPaBeHCTBA PAIMOHAILHBIMU YHCJIAMH, TIPE0OPA30BAHMS YHCIIOBBIX BEIPAKECHHUI . OK 05
4-5. [Ipumenenue qpoOelt U IPOLEHTOB AJIs PEIICHUS MTPUKIIAIHBIX 33729 U3 5 1
pa3IMYHBIX OTpacieil 3HAHUHN U PeaTbHOM JKU3HHU.
6-7. JlelicTBuTEIbHBIC YiCiia. PalinoHaNBHBIC U HPPAIIMOHAIBHBIC YHCIIA. 1
ApudmeTrueckue onepanuu ¢ AeHCTBUTEIbHBIME YuciaaMu. [IpubnmxEénnbie 9
BBIUUCIICHUS, TTPaBUJIa OKPYIJICHUS, IIPUKUIKA U OIICHKA Pe3yJIbTaTa
BBIYMCIICHUM.
8. ToxmecTBa U TOXISCTBEHHBIC TPeoOpa3oBaHus. Y paBHEHUE, KOPCHb 1 1
ypaBHeHUs. HepaBeHCTBO, pellieHre HEpaBEHCTBA.
9. MeTo MHTEPBAJIOB. 1 1
10. Pemenue 1enbIx 1 IpoOHO-pAllMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB. 1 1
B ToM 4Hc/Ie IPAKTHYECKUX 3aAHATHI 2
11-12. Ilpaktuueckoe 3ansaTue Ne 1: MHOecTBa palluOHATIBHBIX U 5 2
JICWCTBUTENBLHBIX Ycel. PallnoHa IbHBIC YPAaBHCHUSI U HEPABCHCTB.
Tema 1.2. @PyHkuun u rpaguKu. Coaepikanue y4eOHOro MaTepuajia 4 OK 01,
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Crenenb ¢ 1eJbIM NOKAa3aTeIeM 13. ®ynkmus, crmocoOsl 3a1anus GyHKIH. B3auMHO 00paTHBIC (DYHKIIHH. 1 OK 02, 1
Yérnpie M HEUETHBIC (DYHKIINH. OK 03,
14. I'padux Gyaxmun. O6IaCcTh ONpeeIeHUs] 1 MHOXKECTBO 3HAUCHHH 1 OK 04, 1
¢bynkuuu. Hymn ¢ynkiuu. [IpoMexyTKu 3HAKOIIOCTOSTHCTBA. OK 05
15. Crenens ¢ nensivM nokaszarenem. CtanaapTtHast popma 3anucu 1 1
necTBUTeNnpHOrO uncia. Mcenosp3oBanue noaxoasen GopMbl 3aiCH
JEWCTBUTENLHBIX YUCET TSl PEIICHHsSI MPAKTHYECKHUX 3a/1a4 U TIPEACTaBICHUS
JTAHHBIX.
16. CrenieHHas (GYHKITUS C HATYpaIbHBIM U IISJIBIM MTOKa3zareneM. E€ cBolicTBa 1 1
rpaduk.
Tema 1.3. Apupmernueckui Copep:xaHue y4e0HOro MmaTepuaJja 8 OK 01,
KOpPEeHb N—0il CTeNeHH. 17-18. Apudmerndecknii KOpeHb HaTypadbHOU cTeneHn. CBOHCTBa 2 OK 02, 1
HppauuoHajibHble ypaBHEHUA U | apu(PMETHIECKOTO KOPHS HATypaIbHOU cTeneHu. JlelcTBus ¢ OK 03,
HepaBeHCTBa apu(pMeTHYEeCKUMU KOPHSIMH N—OM CTETIEHHU. OK 04,
19-20. Pemenre MppanMOHaIbHBIX YPABHEHHUM U HEPABEHCTB. 2 OK 05 1
21-22. CroiictBa 1 rpaduK KOPHsI N-0i CTETICHH. 2 1
B ToM unciie npakTHYeCKUX 3aHATHIA 2
23-24. IlpakTtuueckas padota Ne 2: ApudmMeTndecKnuii KOpeHb N—OU CTETICHH. 5 2
WppanmonaibHble ypaBHEHUS U HEPABEHCTBA.
Tema 1.4. ®opmy.ibl ConeprxaHue y4eOHOro MaTepuaja 18 OK 01,
TPUTOHOMETPHH. 25-26. CuHyC, KOCHHYC M TAaHT€HC YMCJIOBOTO apryMEHTa. 2 OK 02, 1
TpuronomerpuvecKkue 27-28. ApKcUHYC, ADKKOCHHYC U apKTaHTEHC YHMCIIOBOTO apryMEeHTa. 2 OK 03, 1
yYPaBHEeHHsI 29-30. TpuroHoMeTpuyecKas OKpPyKHOCTb, ONPEIEICHHE TPUTOHOMETPHIECKHX 5 OK 04, 1
(YHKLMI YMCIIOBOTO apryMEHTa. OK 05
31-32. OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI. 2 1
33-36. [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPAKCHHIA. 4 1
37-40. Penienue TpUrOHOMETPUYECKUX YPaBHEHUH. 4 1
B ToM 4HcJIe NPAKTHYECKUX 3aAHATHI 2
41-42. IIpaktuueckoe 3ansaTHe Ne 3: @opMyInbl TPUTOHOMETPHH. 5 2
TpuroHomeTpudeckrue ypaBHEHUs.
IIpodeccHoHATbHO-OPHEHTHPOBAHHOE co/lep:KaHue (co/iep:KaHue 1
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NMPUKJIAJTHOT0 MOYJIfA)
Omnwucanue MporU3BOACTBEHHBIX MPOIIECCOB C MOMOIIBIO TPApUKOB (hYHKIIHH.

Hcnonbs3oBaHne CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUI B IPO(ecCHOHAIBHBIX

3a/1a4ax.
Tema 1.5. IlocaenoBarensHocTu u | Coaep:kaHue y4eOHOr0 MaTepuajia 6 OK 01,
nporpeccuu 43-44. TlocneaoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TOCIICI0BATEILHOCTEH. OK 02,
MoHOTOHHBIE TIOCTIEN0BATEILHOCTH. ApU(METHUECKAsE U TEOMETpUYECKas 5 OK 03,
nporpeccun. Mcnosb3oBaHue MpOorpeccuu AJisl peIIeHs PEANIbHbBIX 3a1a4 OK 04,
MIPUKJIATHOTO XapakTepa. OK 05
45. beckoneyHo yObIBaroIIas reoMeTpudeckas rnporpeccusi. Cymma 6€CKOHETHO 1
yOBIBaloOIIe reOMeTPUUYECKON TPOrPECCUH.
46. ®opmyrna CI0KHBIX TTPOIEHTOB. 1
B ToM 4mnciIe NPAKTHYECKHX 3AHATHH 2
47-48. Tlpaktudeckoe 3ausatue Ne 4: MitoroBast KOHTpOJIbHAsA padoTa 3a Kype 5
anreOpsl ¥ HavaJl MaTeMaTuieckoro anaimsa 10 kiacca.
Pa3nen 2. 'eomeTpus 54
Tema 2.1. BBegenue B Conep:xaHue y4eOHOro marepuasa 6 OK 01,
cTepeoMeTpPHIo 49. OCHOBHBIC TIOHATHUS CTEPECOMETPUHU: TOUKA, MPsMas, TUIOCKOCTb, OK 02,
npoctpaHncTBO. [IpaBuia n3o0paxeHus Ha pUCYHKaX: H300paKeHUs 1 OK 03,
MJIOCKOCTEH, IMapajuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka. OK 04,
50. IoHsATHSA: IEpECEKAIOIIUECS TUIOCKOCTH, IIEPECEKAOIMECS MIPSIMast 1 1 OK 05
IJIOCKOCT.
51. 3HaKOMCTBO C MHOTOTpaHHUKaMU, U300pa’keHUEe MHOTOIPAHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX.
52. HauanpHble CBEACHUS O KyOe U MUpaMue, UX pa3BEPTKU U MOJIEIIH. 1
CeyeHnsi MHOTOTPaHHHUKOB.
53-54. IlonsiTHEe 00 AKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 5
CTEPEOMETPHUH U CJEICTBUS U3 HUX.
Tema 2.2. IIpsimbie n miockoctu B | Coaep:kanue yueOHOro MaTepuasia 10 OK 01,
npocrpanctse. [lapanneasnocts | 55. B3anmHoe pacroioskeHre IpsIMBIX B IPOCTPAHCTBE: MePEeCeKaroIInecs, 1 OK 02,
NPSAMBIX U IIOCKOCTeH napaJuieIbHbIe U CKPEIIMBAIOIINECS IPSMBIE. OK 03,

16




56. INapamienbHOCTh MPSIMBIX U TDIOCKOCTEH B MPOCTPAHCTBE: MapalieIbHBIE 1 OK 04, 1
npsIMbI€ B TPOCTPAHCTBE; MAPAIUICITBHOCTD TPEX MPSIMBIX. OK 05
57. IapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B pocTpaHcTe: [lapannenbHoCTh 1 1
IPSIMO U TUIOCKOCTH.
58. YTl ¢ COHanpaBIeHHBIMU CTOPOHAMHU. YTOJ MEXKIY MPSIMBIMH B 1 1
MIPOCTPAHCTBE.
59. TIMapamrensHOCTh TUIOCKOCTEH: MmapauieNbHblie mockocTu. CBOHCTBA 1 1
MapajuIebHBIX TIOCKOCTEH.
60. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA IMIIOCKOCTH: TETPadp, KyO, 1 1
rapajuiesIeuIe]I.
61-62. ITocTpoeHHe cedeHMIA 2 1
B ToM 4nciie NpaKTHYECKUX 3AHATHH 2
63-64. IIpaktudeckoe 3anatue Ne 4: [IpsMbie U IIIOCKOCTH B IPOCTPAHCTBE. 5 2
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEM.

Tema 2.3. [lepnenaukyasipaocts | Coaepskanue y4eOHOro Mmarepuajia 5 OK 01,

NPSIMBIX U MJI0CKOCTE 65. [lepneHaAUKYAIPHOCTH MIPSAMOU ¥ TUNIOCKOCTH: TIEPIICHAUKY/ISIPHBIC TPSIMbBIC B 1 OK 02, 1
IPOCTPAHCTBE. OK 03,
66. IIpsiMble mapauieNibHbIE ¥ HEPIEH IUKY/ISPHbIE K TIIOCKOCTH. 1 OK 04, 1
67. IIpu3Hak neprneHIuKYISIPHOCTH MPSMOU U TJIOCKOCTH. 1 OK 05 1
68. Teopema o0 MpAMOIA MEPIIEHIUKYIAPHON TIJIOCKOCTH. 1 1
69. IleprieHAUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOUKHU JI0 MJIOCKOCTH, 1 1
paccTosiHUe OT MPSIMOM JI0 TJIOCKOCTH.

Tema 2.4. Yrasl mexny npsambivu | Coaepskanue y4eOHOro MaTepuajia 8 OK 01,

U IJIOCKOCTSAMU 70. Y16l B IPOCTPAHCTBE: YrOJ MEKY NPSIMOM U TNIOCKOCTBIO. 1 OK 02, 1
71. JIByrpaHHbIii yroJi, JUHEHHBIH yroJl ABYTPaHHOTO YIIa. 1 OK 03, 1
72-73. IlepneHAUKYISIPHOCTD IIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH JIBYX 2 OK 04, 1
IJIOCKOCTEH. OK 05
74-75. Teopema o TpEX NepUEHIUKYIIPAX. 2 1
B ToM 4Hc/Ie NPAKTHYECKUX 3aAHATHI 2
76-77. Ilpaktuueckoe 3anarue Ne 5: [leprneHAUKYIApHOCTD MPSIMBIX U 5 2

IIOCKOCTEH. YTIIBI MCXKAY IPAMBIMHA U TIJIOCKOCTSAMU.
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Tema 2.5. MHoOrorpanHuKu Conepxxanue yueOHOro Marepuasa 12 OK 01,
78. IloHsAITHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOT'PAHHHKA, BBIITYKIIbIE 1 OK 02,
Y HEBBINTYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA. OK 03,
79. Tlpu3ma: N-yrosipHas MpU3Ma; TPAHU U OCHOBAHHMSI IIPU3MBI; IpsMast U 1 OK 04,
HAKJIOHHAsI TPU3MBI; OOKOBAs U MOJIHASI TIOBEPXHOCTH IPU3MBI. OK 05
80. IMapautenenwume 1, MPSMOYTOJbHBINA IMapaJICIICTUIIST U €r0 CBOWCTBA. 1
81. Ilupamua: N-yroyibHasi MUpaMH/Ia, TPAaHU U OCHOBAHWE IIUPAMHU/IBL; OOKOBas 1
Y TIOJTHAsI TOBEPXHOCTh MUPAMHU/IBL; IPAaBUIIbHAS M yCEUEHHAS TMPaMUJIA.

82. IlpaBmiIbHBIE MHOTOTPAaHHUKH: TIOHATHE MTPABIILHOTO MHOTOTPAaHHUKA;

MpaBHIIbHAS TPU3MA U TPaBWIIbHAS IMPAMU/IA; TPABUIIBHAS TPEYTOJIbHAS 1
MUPaMUa U PaBWIILHBINA TETPadp; KyO.

83. IIpencraBiienue 0 MPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJACKAdp U 1
WKOCAdIP.

84. CumMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIFHO TOYKH, MPSIMOHA,

TUTOCKOCTH. DJIEMEHTHI CHMMETPHUH B MMUPaMUAAX, apajuiesienueax, 1
MPABHIILHBIX MHOTOTpaHHHUKAX.

85. Brruncienue 31eMEHTOB MHOTOTPaHHUKOB: péOpa, JUaroHasu, YIiibl. 1
86. [Tnomane 60KOBOI MOBEPXHOCTH U IMOJTHOU MMOBEPXHOCTH MPSMOM TIPU3MBI, 1
TUIOIAh OCHOBAHMIA, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMO IPU3MBI.

87. Inomans OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH MTPABUIHLHOM MUPAMUJIBI, 1
TEOpeMa O IO OOKOBOW MOBEPXHOCTH YCCUEHHOW MUPAMUJIBI.

B ToM unciie NpakTHYeCKUX 3aHATHIA 2
88-89. IIpaktuueckoe 3ansTrue Ne 6: MHOTOrpaHHHKH. 2
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COepKaHHe (Coldep:KaHue

NPHUKJIATHOT0 MOAYJIA)

[Tpumepsl cummetpuii B mpodeccun. CUMMETpHsI B IPUPOJIE, APXUTEKTYPE,

TEXHUKE, B OBITY.

Tema 2.6. O0béMBI Coaepikanue y4eOHOro MaTepuajia 13 OK 01,

MHOTOTPAHHUKOB 90. IonsiTHe 06 00BEME. 1 OK 02,
91-92. O6Bém nupamupl. OObEM NPUZMBIL. 2 OK 03,
B TOM 4mcJie NPAKTHYECKAX 3AHATHI 10 OK 04,
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93-94. Ipaktuyeckoe 3anstue Ne 7: O0bEMBI MHOTOI'paHHHUKOB. 2 OK 05 2
95-96. [Ipaktuyeckoe 3anstue Ne 8: [loctpoeHne ceyeHnii B MHOTOTpaHHHUKE. 2 2
97-98. IIpaktuyeckoe 3anstue Ne 9: Borancinenue pacCTOSIHUNA: MEXIY IBYMS 2
TOYKAMH, OT TOYKH JIO IPSMOM, OT TOYKH JI0 TIJIOCKOCTH, MEXKTY 2
CKPCIIHUBAOIIUMHUCS MTPSIMBIMH.
99-100. ITpakTrueckoe 3austie Ne 10: Beraucinenue yriioB: Mexy 2
CKPEIIHUBAOIIUMHUCS TTPSMBIMH, MEXTY TIPSMOU U TUIOCKOCTBIO, IBYTPAHHBIX 2
YTJIOB, YTIIOB M@Ky TUIOCKOCTSIMHU.
101-102. Ipaktudeckoe 3ausatue Ne 11: MtoroBast KOHTpoIbHAS paboTa 3a Kypc 5 2
reomerpu 10 knacca.
Pazjien 3. BeposiTHOCTDH M CTATHCTHKA 32
Tema 3.1. IIpeacraBiaenue Copep:xxaHue y4eOHOro marepuaja 3
JAHHBIX U ONNHCATEJILHAN 103. TTpencraBieHne TAaHHBIX ¢ TOMOMIBIO TAOJHI] M JHarpamM. 1 OK 01, 1
CTATHCTHKA 104-105. Cpennee apudmeTnueckoe, MeIrana, HanOOoJIbIIee 1 HANMEHBIIIee OK 02, 1
3HAYEHMsI, PasMax, JUCIEPCHs, CTAHAAPTHOE OTKIIOHEHHE YUCIOBBIX HAOOPOB. OK 03,
2 OK 04,
OK 05
Tema 3.2. Ciayuaiinbie ONBITHI U Copep:xaHue y4e0HOIro MmaTepuaJja 4 OK 01,
cJy4yaiiHble COOBITHS, ONBITHI € 106. CnyqaitHbie SKCTIEpUMEHTHI (OTIBITHI) U CTy4alHbIE COOBITHSI. 1 OK 02, 1
PABHOBO3MOKHBIMH DIeMeHTapHbIE COOBITHS (UCXOIbI). OK 03,
3JIeMEHTAPHBIMH HCX0AAMHU 107. BeposATHOCTD CITy4aifHOTO COOBITHS. BepOSITHOCTH COOBITHI B OMBITAX C 1 OK 04, 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUAMH. OK 05
B TOoM unciie IpaKTHYeCKUX 3aHATHH 2
108-109. ITpaktuyeckoe 3anarue Ne 12: BeposTHOCTh ClIydallHOTO COOBITHSI. 2 2
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/lep:kaHue (Coep:KaHue 1
NPHUKJIATHOT0 MOIYJIA)
BeposTHOCTh B ipohecCHOHaNBHBIX 3aa4ax.
Tema 3.3. Onepanun Hag Coaepikanue y4eOHOro MaTepuajia 4 OK 01,
COOBLITHSIMH, CJI0KEHHE 110-111. Onepauuu HajJ COOBITUSIMU: TIEpeCcEUCHHE, 00BEINHEHUE COOBITUH, 5 OK 02, 1
BepPOATHOCTEH IPOTUBOMNOJIOKHBIE cOOBITHA. J{narpammsl Ditnepa. OK 03,
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112-113. ®opmyna ClI0KEeHUsT BEPOSTHOCTEH. 5 OK 04, 1
OK 05
Tema 3.4. YciaoBHast Conepxxanue y4eOHOro Marepuaja 6 OK 01,
BEPOSITHOCTD, AepeBo ciayyaiHoro | 114-115. YcnoBHas BepOSTHOCTh. Y MHOKEHHE BEpOSITHOCTEN. JlepeBo 5 OK 02, 1
onbITa, popmyJia NOJHOI CIIy4ailHOTO KCIIEPUMEHTA. OK 03,
BEPOSITHOCTH M HE3aBHCHMOCTD 116-117. dopmyna nosHOH BeposTHOCTH. HezaBucumble coObITHS. 2 OK 04, 1
coObITHi B TOM 4nc/Ie NPAKTHYECKHX 3aHATHIA 2 OK 05
118-119. IIpakTrueckoe 3austre Ne 13: VcnoBHas U ojTHAsi BEPOSITHOCTb. 2 2
Tema 3.5. DiieMeHTBI Conepxxanue yueOHOro Marepuaja 4 OK 01,
KOMOUHATOPUKH 120. KoMOrHAaTOpHOE MPABUIIO YMHOKCHHSI. 1 OK 02, 1
121. TlepecTaHOBKH U (haKTOpHAI. 1 OK 03, 1
122. Yucno coueTaHuii. 1 OK 04, 1
123. Tpeyronsruk Iackans. @opmyna 6uHoMa HeroToHa. 1 OK 05 1
Tema 3.6. Cepuu Copep:xaHue y4e0HOro MmaTepuaja 3 OK 01,
10CJIeA0BATEJIbHbIX HCIIBITAHUI 124. bunapHBIN CIy4JailHBIN OMBIT (MCIIBITAHKUE), YCIIEX U HEy/Iava. OK 02, 1
HeszaBucumpie ucnpiTanus. Cepusi HE3aBUCUMBIX HCIIBITAHUN 10 IEPBOTO 1 OK 03,
ycrnexa. OK 04,
125. Cepust HE3aBUCHMBIX UCIIBITAHUM BepHyIim. 1 OK 05 1
126. Cepus He3aBHCHMBIX UcTbITaHui. [IpakTrueckas padboTa ¢ 1 1
VCIIOJIb30BaHUEM AJICKTPOHHBIX TAOJIHII.
Tema 3.7. Cayuaiinbie BesnunHbl | Conep:kaHue y4eOHOTr0o MaTepuaJia 8 OK 01,
U pacnpeaejeHust 127. CnydaitHas BeTu4MHA. 1 OK 02, 1
128. Pacnipenenenue BeposTHOCTeH. JlnarpaMMa pacnpeneacHusl. 1 OK 03, 1
129-130. Cymma 1 npou3BeieHUE CIIy4aifHbIX BEJIMYKH. 2 OK 04, 1
131-132. [Ipumepsl pacupeneacHuii, B TOM YHUCIIC TEOMETPUUIECKOE U 5 OK 05 1
OMHOMUAIBHOE.
B ToM unciie IpaKTHYeCKUX 3aHATHH 2
133-134. IIpaktuueckoe 3anstie Ne 14: MiToroBast KOHTposIbHas paboTa 1o 5 2
Kypcy «BeposTHOCTB U cTatucTukay 3a 10 kmacc.
Pa3nesn 4. Anredpa m Haya1a MAaTEeMATHYECKOI0 AHAJIH3A 62
Tema 4.1. Crenens ¢ \ Coaepikanue y4eOHOro MaTepuajia 9 OK 01,
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PalMOHAJBHBIM MOKA3aTeJeM. 135. Crenens ¢ panMoHaIbHBIM MoKa3zareneM. CBOWCTBA CTCTICHH. 1 OK 02, 1
Iloxka3zaTtenbHas QpyHKIHSA. 136-137. IIpeoOpazoBaHme BRIPAKEHUH, COMEPKANINX PAITMOHAIBHBIC CTETICHH. 2 OK 03, 1
Iloka3zarTeabHbIe ypABHEHHS U 138-139. IlokazaTenpHble YpaBHEHUS] 1 HEPABEHCTBA. 2 OK 04, 1
HepaBeHCTBa 140-141. TlokasatenbHas GyHKIMs, €€ CBOUCTBA M rpauK. 2 OK 05 1
B ToM umciie IpaKTHYeCKUX 3aHATHH 2
142-143. TIpaktrueckoe 3ausTre Ne 15: CreneHs ¢ paroHaIEHBIM 2
nokasaresnem. [lokazarenbHas pyHkuus. [lokazarenbHble ypaBHEHUS U 2
HEPaBEHCTBA
Tema 4.2. Jlorapudgmuydeckasi Conepxxanue yueOHOro Marepuaja 7 OK 01,
¢pynkuus. Jorapupmuueckue 144. Jlorapudwm uncna. JlecsiTuunble U HaTypallbHbIE JIOTapU(PMBI. 1 OK 02, 1
YPABHEHUS U HEPaBEHCTBA 145-146. TIpeoOpa3zoBaHme BBIPAKEHHI, CONEPIKANIHX JIOTAPU(DMBL 2 OK 03, 1
147-148. JlorapuMudeckue ypaBHEHHS U HEPABEHCTBA. 2 OK 04, 1
149-150. Jlorapudmuueckas GyHKIHs, €& CBOWCTBA U TpaduK. 2 OK 05 1
IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKaHMe (COePKAHNE 1
MPUKJIATHOT0 MO/YJIfA)
Jlorapugmsl B npupoie 1 TexHuke. Jlorapupmudeckas cnupaib B IPUPOJE.
Tema 4.3. Tpuronomerpuueckue | Conep:kaHue y4eOHOro MaTepuaa 6 OK 01,
(pynkuuu u ux rpaguku. 151-152. Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKy. 2 OK 02, 1
Tpuronomerpuveckue 153-154. IIpuMepbl TPUTOHOMETPUYECKHUX HEPABEHCTB. 2 OK 03, 1
HepaBeHCTBa B TOM 4Mc/Ie NPAKTHYECKUX 3aHATHI 2 OK 04,
155-156. [Ipaktuueckoe 3ansatue Ne 16: Jlorapudmudeckas GyHKIus. OK 05 2
Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA. TpUrOHOMETpHUUECKUE PYHKIUH 2
U ux rpaguku. TpuroHoMmeTpuyeckue HepaBeHCTBa.
Tema 4.4. I[IponsBognas. Conepxanue yueOHOro Marepuasa 15 OK 01,
IIpumenenne npou3BoAHOM 157. HenpepbiBHBIE PYHKIIUU. 1 OK 02, 1
158-159. Mertoa uHTEpPBAJIOB )1 PEIICHUS HEPABEHCTB. 2 OK 03, 1
160-161. IlpousBoanas GpyHkuuu. ['eoMeTpUuecKuii 1 GU3NIECKUI CMBICIT 5 OK 04, 1
IIPOU3BOIHOM. OK 05
162-163. IIpon3BoHbIE 2IEMEHTAPHBIX (PYHKIUH. 2 1
164-165. IIpousBoaHas CyMMBl, IPOU3BEIEHUs], YACTHOTO (DYHKIIHUH. 2 1
166-167. IIpmeHeHue MpOU3BOIHON K UCCIIEOBAHHIO (DYHKIMH Ha 2 1
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MOHOTOHHOCTb U OKCTPCMYMBI.

168-169. HaxoxxeHre HanOoJIbIIEr0 ¥ HAMMEHBIIETO 3HAYCHHS (DYHKIIUU Ha 5 1
OTpe3Ke.
170. TIpumeneHne MPOU3BOIHOM /Il HAXOXKACHUS HAWITYYIIETO PEIICHUS B 1
NPUKJIAHBIX 3a/1a4ax, /Ul OTPE/ICICHUsI CKOPOCTH IpoIecca, 3alaHHOTO 1
hopmyroit win rpaduKoM.
B ToM umciie IpaKTHYeCKUX 3aHATHH 1
171. Tlpaktuueckoe 3ansitue Ne 17: IlponsBoanas. [IpumeHenne npons3BoJHOM. 1 2
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COJePKAHNE (COAepPKAHUE 1
NPHUKJIATHOT0 MOAYJIA)
HaxosxaeHne onTHMaIbHOTO Pe3ylibTaTa ¢ TIOMOIIBIO TIPOU3BOTHON B
MPAKTUIECKUX 3a/lauax.
Tema 4.5. UnuTerpaJ u ero Copep:xaHue y4e0HOro MmaTepuaJja 6 OK 01,
NpUMeHeHHUs 172-173. TlepBooOpa3Hast. Tabnuia mepBooOpa3HbIX. 2 OK 02, 1
174-175. VnTerpai, reoMeTpUUECKHiA U PU3HIECKUI CMBICI HHTErpaa. 2 OK 03, 1
176-177. Beruucienue uaterpana rno gopmyne Hprorona—JleiiGuuna. 9 OK 04, 1
OK 05
Tema 4.6. CucreMbl ypaBHeHH Conep:xaHue y4eOHOro Marepuaja 13 OK 01,
178-179. Cuctembl TMHEHHBIX YPABHCHHIA. 2 OK 02, 1
180-181. Penienye npuKIaHbIX 33124 C MOMOIILI CUCTEMbI JTMHERHBIX 5 OK 03, 1
YpaBHEHUH. OK 04,
182-185. CucreMbl ¥ COBOKYIMHOCTH LIENbIX, PAlIMOHAIBHBIX, HPPALMOHANIBHBIX, 4 OK 05 1
NIOKa3aTeJIbHBIX, JIOTapU(PMUUICCKUX YPAaBHEHHI U HEPABCHCTB.
186-187. Ucnonb3oBanue rpadukoB GyHKIUI 1715 pelieHus] ypaBHEHUH U 5 1
CHCTEM.
188. [IpumeHeHue ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHHUIO 1
MaTeMaTHYECKUX 3ajay ¥ 3aJ1a4 U3 Pa3JInYHbIX 00JIaCTel HAYKU U peallbHOM 1
KU3HH.
B ToM 4Hc/Ie NPAKTHYECKUX 3aAHATHI 2
189-190. IIpakTrueckoe 3austue Ne 18: MnTerpan u ero npumeneHus. Cuctembl 5 2

ypaBHEHUN
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IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:kaHue (Colep:KaHne
MPUKJIAJTHOT0 MOYJIfAA)
CocraBiieHH€ U penieHne npodhecCuoHaIbHBIX 3371a4 C IIOMOIIBIO YPABHEHHIA.

Tema 4.7. HatypanbHble U He/ible
YHCJIA

Conepxxanue yueOHOro Marepuasa

191-192. HarypayibHbIE | 1eJbIe YHCIIA B 337a9aX U3 PeaTbHON )KU3HU

193-194. Tlpu3HaKy 1EIUMOCTH IIEIBIX YHCE.

B Tom uncie MPAKTHICCKUX 3aHATHI

195-196. IIpaktudeckoe 3ansatue Ne 19: toroBast KOHTpoJIbHAs paboTa 3a Kypc
anreOppl M HayaJl MaTeMaTHueckoro aHanuza 11 kiacca.

N (NN INO

OK 01,
OK 02,
OK 03,
OK 04,
OK 05

Paspnean S. I'eomerpus

Tema 5.1. Tesia Bpamenus

Copep:xaHue y4e0OHOro MmaTepuaJja

197. Cepa u map: meHTp, paguyc, AMAMETP; TUIOIIATh TOBEPXHOCTH CEpHI.

198. Bzanmuoe pacnosoxeHue cepsl U INIOCKOCTH; KacaTelbHasl MI0CKOCTh K
cdepe; maomaas chepsl.

199. Nzobpaxenue chepsl, mapa Ha MIIockocTH. CedeHus mapa.

200. Hunmuaapudeckast MOBEPXHOCTh, 00pa3yroye MUINHIPHICCKON
MMOBEPXHOCTH, OCh IIMJIMHIPHYECKON TTOBEPXHOCTH.

I e e

201. Hunmuaap: ocHOBaHKS ¥ OOKOBasi IOBEPXHOCTh, 00pa3yIoIasi  OCh;
TUIOINAAb OOKOBOW M TIOJHOM MoBepXHOCTH. M300paxeHne MIIMHApa Ha
wiockoct. Pa3épTka nunuHapa. CeueHus nuiMHApa (II0CKOCTHIO,
napaJIeIbHOW WM NEPIISHANKYIISIPHOM OCH HWJIMHAPA).

202. Konnveckasi MoBEpXHOCTh, 00pa3yronue KOHUIECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKOW TOBepXHOCTH. KOHyC: OCHOBaHME U BEpIIMHA,
00pa3yolias 1 0Ch; MIONMAJb OOKOBOW H MOJHOW ITOBEPXHOCTH.

203. Yceu€HHBIN KOHYC: 00pa3yolue U BbICOTa; OCHOBAHMsSI U OOKOBast
HIOBEPXHOCTb.

204. N3o0paxeHne KoHyca Ha MI0CKOCTU. Pa3BépTka koHyca. CedueHust KOHyca
(TII0CKOCTBI0, MapasIeIbHOW OCHOBAHMIO, U IFIOCKOCTHIO, IPOXOIAIIEeH yepe3
BEPLINHY).

205. KomOuHanus Tea BpalleHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK,
ONMCAHHBIN 0K0JI0 chepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM B TEJIO

OK 01,
OK 02,
OK 03,
OK 04,
OK 05
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BpAILICHHUS.

Tema 5.2. O0bEéMBI TeN Conepxxanue yueOHOro Marepuasa 4 OK 01,
206. ITougrue 06 00BéMe. OCHOBHBIE CBOMCTBA 00BEMOB TEII. 1 OK 02, 1
207. O6béM nmmHapa, Konyca. O0bEM mapa U TUIoIma s Chepehl. 1 OK 03, 1
208. Tlogo6ueIe Tena B mpocTpancTBe. COOTHOIIEHHS MEXTY ILIOIAIIMH 1 OK 04, 1
MOBEPXHOCTEN, 0OBEMaMU T10J00HBIX TEI. OK 05
B ToM 4uHciie NpaKTHYeCKHX 3aHITHI 1
209. IpakTuaeckoe 3ausTue Ne 20: Tena Bpamenus. OObeMBbI TEI. 1 2
Tema 5.3. BekTopnl u Conepxxanue yueOHOro Marepuaja 11 OK 01,
KOOPAMHATHI B IPOCTPAHCTBE 210-211. BekTop Ha TUTOCKOCTH U B TipocTpaHcTBe. ClI0’KEHNE U BEIYUTAHUE 5 OK 02, 1
BEKTOPOB. Y MHOXXEHNE BEKTOpa Ha YHCIIO. OK 03,
212. PaznokeHne BEKTOpa 10 TPEM HEKOMIUTAHAPHBIM BeKTOpaMm. IIpaBuiio 1 OK 04, 1
napajyieIenuIeaa. OK 05
213. TlpssmoyroJibHAs cCHCTEMa KOOPAWHAT B IpocTpaHcTBe. KoopauHAThI 1 1
BekTopa. [Ipocrelinme 3agaun B KOOpAMHATAX.
214, Yron mexty BekTopamu. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB. 1 1
215. BeraucieHue yrioB MEXIy IPSIMbIMHU U TUIOCKOCTSIMH. 1 1
216. KoopamHaTHO-BEKTOPHBIA METOJI MPH PEIICHUN T€OMETPUUECKHX 3a]1a4. 1 1
B ToM unciie NpakTHYeCKUX 3aHATHIA 4
217. Ilpaktuueckoe 3anstue Ne 20: Penienue 3a1a4, CBSI3aHHbIX C IPUMEHEHUEM 1 2
IPaBUJI JEHUCTBHIA C BEKTOPAMHU.
218-219. Tlpaktrdeckoe 3ansTe Ne 21: BEeKTOpbI M KOOpIMHATHI B 5 2
IPOCTPAHCTBE.
220. UtoroBas koHTpoJibHAs paboTa 3a Kypc reomerpuu 11 kiacca. 1 2
Pa3nen 6. BeposiTHOCTDH M CTATHCTHKA 12
Tema 6.1. MaTemaTnueckoe Conepxanue yueOHOro Marepuasa 2 OK 01,
OKM/IaHUe CJOYYailHOM BeIMYUuHbl | 221-222. [Ipumepsl IpUMEHEHUS MaTeMaTHUYECKOTO OXKHUIaHus (CTpaxoBaHuUe, OK 02, 1
aotepes). MaTeMaTH4eckoe 0’KUJaHUEe CyMMBI CITyYaifHbIX BEJIUYHH. 5 OK 03,
MatemaTtuueckoe 0KUIaHUE TEOMETPUUECKOTO 1 ONHOMHUATILHOTO OK 04,
pacrpeerneHun. OK 05
Tema 6.2. [Iucnepcusi u Coaepikanue y4eOHOro MaTepuajia 3 OK 01,
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CTaHJIAPTHOE OTKJIOHEHHE 223-224. Jlucniepcus U CTaHIAPTHOE OTKIOHEeHHE. Jucriepcun 5 OK 02,
CJIy4YaiiHOl BeJMYMHBI Tr€OMETPUYECKOT0 U OMHOMHAIILHOTO PACIIPEICIICHHUS. OK 03,
B ToM 4uc/ie NpaKTHYECKUX 3aHATHIA 1 OK 04,
225. Tlpaktuaeckoe 3anstue Ne 22: PaGoTa ¢ HCHOIBb30BaHUEM IEKTPOHHBIX 1 OK 05
Ta0JINII.
Tema 6.3. 3akon G6oabiux yucea | Cojaep:kanue ydueOHOro MmaTepuajia 2 OK 01,
226. 3axoH OOJBIIHMX YKcel. BRIOOPOUYHBIN METO T UCCIICIOBAHMIA. 1 OK 02,
B TOM uHc/Ie NPAKTHYECKHX 3aHATHI 1 OK 03,
227. TIpaktuueckoe 3ansatue Ne 23: PaGoTa ¢ HCIOIB30BaHMEM JIEKTPOHHBIX 1 OK 04,
TaOJINIL. OK 05
Tema 6.4. HenpepbiBHBIE Copep:xaHue y4e0OHOro MmaTepuaJja 2 OK 01,
cay4daiiHble BeJIUYMHbI 228-229. Ilpumepsl HEMPEPHIBHBIX CITyYAHBIX BETHYNH. OYHKIHS MIIOTHOCTH OK 02,
(pacnpeneieHHs) pacnpeneneHus. PaBHOMepHOE pacnpeiesieHue U ero CBOMCTBA. 5 OK 03,
OK 04,
OK 05
Tema 6.5. HopmanbHoe Copep:xaHue y4e0OHOIro MmaTepuaja 3 OK 01,
pacnpeneieHmne 230. 3agaun, MpUBOAIIME K HOPMATILHOMY pactipeaeneHuo. OyHkims 1 OK 02,
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacipeaesICHUsI. OK 03,
B ToM uMc/Ie NPAKTHYECKUX 3aHATHI 2 OK 04,
231. IlpakTuueckoe 3ansatue Ne 23: PaboTa ¢ MCIOIB30BAHUEM SIEKTPOHHBIX 1 OK 05
TaOJINILL.
232. IlpakTdeckoe 3ausatue Ne 24: toroBast KOHTposIbHas paboTa 1o Kypcy 1
«BeposTHOCTh M cTatucTkay 3a 11 kiacc.
B TOM YUCJIE KOHCVYJIbTALINUN 2
B TOM UUCJIE 5K3AMEH 6
Bcero 240
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3. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI IPEJIMETA

3.1. Tpe6oBaHUS K MUHHUMAJILHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecnedeHHI0
Peanu3arust mporpaMMel peiMera TpeOyeT HaIuuusl yaeOHOTO KaOMHEeTa MaTeMaTHKH.
ObopynoBanue yueOHOTO KaOMHETA:

- IOCAI0OYHBIE MECTA 10 KOJIMYECTBY 00yJatONTUXCS;

- pabodee MeCTO IMpero1aBaTess

TexHnuueckue cpeacTsa 00y4eHUs:

- HOYTOYK;
- MHTepakTHBHBIH KoMIuiekc NextPanel.

3.2. UudopmanuonHoe odecneyenue 00yueHus

Ilepeuenr pexomeHayemMbIX Y4ueOHbIX H3AaHuil, VHTepHeT-pecypcoB, NONOJHUTEIbHOM
JINTepaTypsbl

OcHOBHbIE HCTOYHHMKH:

1. Marematuka: anreOpa ¥ Havyajla MaTeMaTHYECKOTO aHaau3a, reoMeTpus. Anredpa M Hadaira
matematudeckoro aHanm3a. 10-11 kmacc. Ammmon III.A., Komsrua HO.M., Tkauea M.B. u
npyrue. — M.: [Ipocsemenue, 2022.

2. Martemaruka: anreOpa W Hadaja MaTeMaTHUECKOTO aHaim3a, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byry3zoB B.®., Kagomues C.b. u apyrue. — M.: IIpocsemienue, 2022.

3. Maremaruka: anreOpa W Hadaja MaTEeMaTHYECKOTO aHajm3a, reomerpus. ['eomerpus. 10-11
kiacc. byry3os B.®., [Ipacosios B.B. non penakuueit CagoBanuero B.A. — M.: TIpoceemienue,
2022.

JlonoiHUTe/IbHbIE HCTOYHUKU:

1. Maremaruka: anreOpa v Hadyajla MaTeMaTUIECKOTO aHaln3a, reomerpus. ['eomerpus. 10 kacc.
Cwmupnos B.A., CmupnoBa U.M. — M.: IIpocsenienue, 2019.

2. Maremaruka: anreOpa U Hayajla MaTeMaTHYECKOTO aHam3a, reomerpus. ['eomerpus. 11 kacc.
Cwmupnos B.A., Cmupnoa U.M. — M.: IIpocsenienue, 2019.

3. Maremaruka. ['eomerpus. 10 xmacc. Mepsnsk A.I'., Homuposckuit JI.A., [Tononckuii B.b.,
Sxup M.C.; non penakuueit [Togonsckoro B.E. — M.: [Ipocsemenue, 2022.

4, Maremaruka. ['eomerpus. 11 xmacc. Mepsnsak A.I'., Homuposckuit JI.A., [Tononckuii B.b.,
Sxup M.C.; non penakuueit [lononsckoro B.E. — M.: [Ipocsemenue, 2022.

5. Marematuka: anreOpa ¥ Hayalda MaTeMaTUYecKOro aHaliu3a, reoMeTpus. Ainredpa v Haudana
MatemaTuueckoro ananmsa. 10 kmacc. Bunenkun H.S., MBames-MycatoB O.C., LlBapudypn
C.1. —M.: O MHEMO3HHA, 2015.

6. MaremaTuka: anreOpa ¥ Hayalda MaTeMaTUYeCKOTO aHalu3a, reoMeTpus. Airedpa v Haudana
MatemaTudeckoro ananusa. 11 kmacc. Bunenkun H.S., MBames-MycatoB O.C., LlBapudypn
C.1. —M.: O MHEMO3HHA, 2015.

JIeKTPOHHbBIe (HM(PPOBbIe) 00pa30BaTeIbHbIC PECYPCHI:

1. http://school-collection.edu.ru/catalog/rubr/?subject[0]=16 (Enunas xomnexus udpoBeIx
00pa30oBaTeNIbHBIX PECYPCOB)

2. https://www.mathnet.ru/ (O0mepoccuiickuii MaTeMaTHYECKUI TIOPTaI)

3. https://ege.sdamgia.ru/ (OGpa3oBaTenpHBI MOPTaN A MOATOTOBKU K dk3ameHam. CIAM
I'MA. PELLLY EI'D)

4. https://mathnet.spb.ru/ (Caiit snemenTaproii Marematuku Imutpus ['yuna)

5. https://funnymath.ru/ (3anumarenbHas MaTeMaTHKa)

6. https://matematiku.ru/index.php (Maremarudeckuii mopran «MaremMaTuky.py»)
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7. https://www.shevkin.ru/ (IleBkun.RU — caiiT yuutens marematuku. Maremaruka. Llkoina.
Bynymee)

8.  https://www.bymath.net/index.php ~ (Bcs  snemenTapuas  maremaruka.  CpemHsis
MaTeMaTH4YeCKasi HHTEPHET-IIKOJIA)

9. http://mathtest.ru/ (MaremaTrka B MOMOIIb IIKOJIBHUKY U CTYACHTY)

10. https://online-olympiad.ru/ (Bcepoccuiickue MHTepHET-01MMITHAIBI )

11. http://school-collection.edu.ru/ (Eaunas xosutekimus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB)
12. https://mathematics.ru/ (OtkpsiTbrit Kosutemk. Maremaruka)

13. https://resolventa.ru/spravochnik (CripaBoYHHK 1O MaTeMaTUKe VIS IKOJILHUKOB)
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHUA INTPEIMETA

KOHTpOJIb U OLCHKa PE3YyJIbTAaTOB OCBOCHUSA MNPCAMETAa OCYHICCTBIIAIOTCA IIPCIIOAABATCIIEM B

MpoLEecCce MPOBEACHUSA MPAKTUYECKUX 3aHIATUH, TECTHUPOBAHUA,

O6y‘-IaIOHII/IMI/IC$[ HHIWBUIYAJIbHBIX 3aI[aHI/II7I.

a TaKXC BbIIIOJIHCHUA

PesyabTaTsl 00yyeHus

MeToabl OLIEHKH

OnepupoBatb TOHSTHUSIMH: paroHaIbHOe u
JNCUCTBUTEIILHOEC YHUCIIO, OOBIKHOBEHHAsT W JICCATUYHAS JIPOOB,
MIPOIICHTHI.

BrImosHATE apudmeTnyeckue omiepanuu c
paIMoOHaIBLHBIMA U JICHCTBUTEIBHBIMU YHCIIAMH.

BeITIOJTHATE  MPUOMMKEHHBIE  BBIYHUCICHUS, HCIIOJB3YS
MpaBWJIa OKPYTJICHUS, JENaTh MPUKHUIKY M OIEHKY pe3yibTara
BBIUHCIICHU.

OnepupoBaTh  TOHATHSIMH:  CTENEHb  C  ICIBIM
rmokasarejeM; CTaHJapTHas ¢GopMa 3amucH JACHCTBUTEIHHOTO
quclia, KOPeHb  HATypaJbHOW  CTENEHW;  HCIIOJb30BaTh
MOAXOIANIYI0  (OpMY 3allUCH  JCHCTBHTEIBHBIX YHCET IS
pEIICHUS MPAKTUICCKHX 3a71ad U TPEICTABICHUS JTaHHBIX.

OnepupoBaTh TOHATHSIMHU: CHHYC, KOCHHYC W TaHTCHC
MIPOM3BOJILHOTO yTjla; WCIOJIb30BaTh 3aIllUCh TPOU3BOJBHOTO
yriia yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE (PYHKITHH.

OnepupoBaTh MOHATHSAMH: HaTypajbHOE, LEN0E YHUCIIO;
WCIO0JIb30BaTh MPU3HAKHU JIETUMOCTH IIEJIBIX YHCEIN, Pa3ioKeHHe
Yyclia Ha MPOCThIe MHOXKHUTEIH JJIsl PeLIEHHs 3a/ay.

OnepupoBaThb MOHSTHEM: CTENEHb C PalHUOHAIbHBIM
MOKa3aTesieM.

OnepupoBaTh MOHATUAMU: JIOTapudM Yucia, JECITUUHBIC
Y HATYpaJIbHBIE JIOTAPU(PMBIL.

[IpakTueckue  paboTHI,
TECTUPOBAHUE

OnepupoBaTb  NOHATUAMH:  TOXKIECTBO, YPAaBHEHHE,
HEPABEHCTBO;  LEJ0€,  pPalUOHAIBHOE,  HPPALUOHAIBHOE
YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BbimonHATe  mpeoOpa3oBaHUs ~— TPUTOHOMETPUYECKUX
BBIPAKEHUH U PEIIATh TPUTOHOMETPUYECKUE YPABHEHHUS.

BeimonHaTe npeoOpa3oBaHUs LEIbIX, PALUOHAIBHBIX H
UPPalMOHAJIBHBIX BBIPA)KEHUH M pPELIaTh OCHOBHBIE TUIIBI
LENbIX, PAlMOHAIBHBIX W HPPAlMOHAIBHBIX YPaBHEHUH W
HEPABEHCTB.

IIpumeHATs ypaBHEHMsT M HEPAaBEHCTBA [UId PELICHHUS
MaTeMaTHYeCKUX 3ajJjay M 3aJad U3 pasInyHbIX oOjacTei HayKu
U pEaIbHOU KU3HHU.

MojenupoBaTh pealbHble CUTYallMM Ha sI3bIKE anreoOpsl,
COCTaBJIATh BBIPAXKEHUS, YPABHEHUs, HEPABEHCTBA 110 YCIOBUIO
3a/1a4y, UCCIENO0BaTh MMOCTPOECHHBIE MOJEIU C HUCIIOJIb30BAHUEM
ammapara ajireOpsbl.

[IpumeHnsTh CcBOMCTBa CTeNeHU Juid NpeoOpa3oBaHUsS
BBIPQXKCHUM;  ONEpUPOBATh  IMOHATHAMU:  IIOKA3aTelIbHOE
YpPaBHEHHE U  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THUIIBI
[IOKA3aTEeIbHBIX YPABHEHUM U HEPABEHCTB.

BoInonHATh npeoOpa3oBaHus BBIPAXKEHUH, COAEpIKAIINX

[IpakTnueckue  paboTHI,
TECTUPOBAHUE
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norapuMbl; ONEPHPOBATH TOHATHAMH: JOTapHUPMHUUYECKOE
YpPaBHEHHE M  HEPABEHCTBO; peIIaTb OCHOBHBIE  THUIIBI
norapu(pMUYECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxomuts pemieHuss npoCTEHIINX TPUTOHOMETPUYECKUX
HEPABECHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIUHEHHBIX YPaBHEHUN
1 e€ pelleHue; HMCNOJb30BaTh CUCTEMY JIMHEHMHBIX YpaBHEHHU
JUISL peLIEHUs TPAaKTUYECKHUX 3a/1a4.

Haxonuts pelieHus IIPOCTEUIINX CUCTEM u
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI W HEPABEHCTB.

MonenpoBaTh peajbHbIE CUTyallUM Ha S3bIKE aiare0psl,
COCTAaBJIATh BBIPAKECHUSI, yPABHEHUS, HEPABEHCTBA U CUCTEMBI T10
YCIOBHIO 3aJa4d, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHMEM amnmnapara ajreopsl.

OnepupoBaTh NOHATUSAMM: (YHKIMS, CHOCOOBI 3a/laHus
¢GbyHKIMM, 00JacTb ONpENENIeHUss M MHOXKECTBO 3HAUYECHUU
¢byHKIMH, rpa@uK GYyHKIMH, B3aUMHO OOpaTHbIE PYHKIUU.

OnepupoBaTh TMOHATHUSAMH: UYETHOCTH U  HEUYETHOCTH
GbyHKIMY, HYTU QYHKIUU, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

Ucnonb3oBate rpaduku  QyHKOME 18 perieHus
YpaBHEHUM.

Crpoutrb u uuTaTh TIpaduKH JHUHEHHOW QYHKUIMH,
KBaJIpaTUUHON (QYHKIMHU, CTENEHHON (QYHKIUU C LEIbIM
MOKa3aTeeM.

Ucnons3oBarh rpaduku GYHKIUH UIsI  UCCIICIOBAHMS
IIPOLIECCOB U 3aBUCHUMOCTEHM IpHU PpEIIeHUM 3a7ad M3 JAPYrux
y4eOHBIX IPEMETOB U pPeaJIbHON XKU3HM; BbIpaxarh (popMynaMu
3aBHCHUMOCTHU MEXIY BEITMUYNHAMM.

OmnepupoBaTh NOHATUSAMM: HEPUOTUYECKAsT (PYHKIMS,
IIPOMEXYTKM MOHOTOHHOCTH (DYHKIMH, TOYKH OIKCTpeMyma
¢dbyHKIIMKM, HanOOJIbIIIEE W HaUMEHbIIEe 3HAYCHUS (QYHKIUU HA
IIPOMEXXYTKE; HCIOJb30BaTh UX AJIS MCCIeIOBaHUs (YyHKLHUH,
3aJJaHHOH rpadukom.

OnepupoBaTb MNOHATUAMM: TpapUKH IOKa3aTEJIbHOH,
gorapuMUUECKO M TPUTOHOMETPUYECKUX  (DYHKLMH;
n300pakaTh MX Ha KOOPAWHATHOM IUIOCKOCTU M HCIOJb30BaTh
IUIsl PELIeHUs] YPAaBHEHUH 1 HEPaBEHCTB.

N300paxkaTh Ha KOOPJMHATHOW IUIOCKOCTU TIpadUKu
JUHEWHBIX YPaBHEHUH M UCHONB30BaTh HUX IS PELICHUS
CHCTEMbI JIMHEHHBIX YPaBHEHUH.

Hcnonw3oBate rpapuku (QyHKUMH A7 MCCIeNOBaHUsA
MIPOLIECCOB M 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUILINH.

IIpakTnueckue
TECTUPOBAHUE

paboThl,

OnepupoBaTh MOHSATUSIMU: MOCJIeJ0BATEIbHOCTb,
apudmeTryeckas ¥ TeoMeTpuYecKasi IPOTPECCHH.

OnepupoBaTh TMOHATUAMU: OECKOHEUHO YyOBIBAIOIIAS
reoMeTpHuuecKas Mporpeccus, CyMMa OECKOHEYHO YOBIBArOIIEH
reOMETPUUYECKON ITPOTrPECCUH.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

HUcnonn3oBaTh  CBOMCTBA  IOCJIEAOBATEILHOCTEM U
MPOrPECCUM Il PELIEHUS pPEAJbHBIX 3a4a4 IPUKIAIHOTO
Xapakrepa.

OnepupoBaTh MOHATHSIMH: HENpepbIBHAs  (QyHKIUS;

IIpaxTruueckue
TECTUPOBAHUE

paboThI,
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Npou3BoHAs (YHKIMH; HCIIOJIb30BaTh T'E€OMETPUYECKUH U
(bu3nUYeCKnii CMBICI TIPOU3BOTHOM IS peIIeHHs 3a1a4.

HaxomuTe TpOW3BOJHBIE  AIIEMEHTAPHBIX  (YHKUHUH,
BBIYMCIIATh IPOU3BOJHBIE CYMMBI, IPOMU3BEACHUS, YaCTHOTO
GbyHKIUH.

Hcnonp3oBaTe  NPOU3BOAHYIO U1 MCCIIEJOBAHUSA
(GyHKIMH Ha MOHOTOHHOCTH W OKCTPEMYMBI, TPUMEHSTH
PE3yJIbTAaThl HCCIEIOBAHUS K IOCTPOCHUIO IPaHKOB.

Hcnons3oBats IIPOU3BOIHYIO JUISt HaXO0XJIeHUs
HaWIY4IlEro peueHus B MPUKIAAHbIX, B TOM YHCJIE COLUAIbHO-
HSKOHOMHUYECKHUX, 3a7adax.

OnepupoBaTh NOHATUAMM: IEpBOOOpa3Hass M HUHTErpal;
MMOHUMAaTh F€OMETPUUECKUN U PU3NYECKUI CMBICI HHTErpaa.

Haxomute mnepBooOpa3Hble 31€MEHTApHBIX (QYHKLHUNT;
BBIYMCIATE UHTErpaj 1o popmyine Herorona—Jleitbuuna.

Pematps npukianHele 3ajadd, B TOM YHCIIE€ COLUAIBHO-
SKOHOMHYECKOT0 M  (PU3MYECKOTO XapakTepa, CpeACTBAMHU
MaTEMaTUYECKOTO aHAJIN3A.

OnepupoBaTh MNOHATHSAMHU: MHOKECTBO, ONIEPALMM HAJ
MHOECTBAMH.

Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar Juist
ONMCAHUS PEAIBHBIX ITPOLIECCOB U SIBICHUM, IPU PEIICHUH 33]1a4
U3 IpyTUX y4eOHBIX MIPEIMETOB.

OnepupoBaTb NOHATHAMM:  OINpEACICHUE, TeopeMma,
CJIECTBUE, T0KA3aTEIbCTBO.

IIpakTrnueckue
TECTUPOBAHUE

paboThl,

OnepupoBaTh MOHATUAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpyuMeHSITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX
MIPH pEeIIeHUH T€OMETPUUECKUX 3a/1ad.

OnepupoBatb MOHSTHSIMHU: napajuIeaIbHOCTh u
MEPIEeHIUKYIIAPHOCTD MPSMBIX U MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE PacloIOKEHUE MPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.

[IpakTnueckue
TECTUPOBaHUE

paboThI,

OnepupoBaTh MOHATHSAMH: JIBYTPaHHBIA Yroj, TpaHH
JBYTPAHHOIO yIia, peOdpo NBYrpaHHOIO YIJa; JTUHEHHBIH yro
JBYTPAHHOTO YyIJIa; FPpaaycHas Mepa IBYTpaHHOIo yria.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBITYKJIBIA U
HEBBINYKJIbIA ~ MHOTOTPAaHHHUK, 3JEMEHTbl MHOTOTPAHHUKA,
MIPaBUJIbHBIN MHOTOT'PAHHUK.

[IpakTnueckue
TECTUPOBAHUE

paboTHI,

PacrioznaBath ~ OCHOBHBIE  BHABI ~ MHOTOTPAHHHUKOB
(mupamMua; npusMa, IpsIMOYTOJIbHBIN Mapaienenumnes, Kyo).

Knaccudummposats MHOTOTPaHHHKH, BbIOUpas
OCHOBaHUS JUISl KIacCH(PHUKAIMHU (BBIMYKJIblE U HEBBITYKIIbIE
MHOTOTPAaHHUKHU; TMPAaBWIbHbIE MHOTOTPAHHHUKH, TMpPSMBbIE H
HAKJIOHHBIE TPU3MBI, MTapaJlIeIeUTIE bl ).

[IpakTryeckue
TECTUPOBAHUE

paboTHI,

OnepupoBaTh NOHATUSMHU: CEKYIIasi MIOCKOCThb, CEYEHUE
MHOTOTPaHHUKOB.

OOBACHATH MPUHIMIBI MOCTPOCHUSI CEYCHHM, UCIOJIB3YS
METOJ1 CIIENOB.

CtpouTh ceueHHUs] MHOTOIPAHHUKOB METOJIOM CIIE/IOB,
BBIMIOJHATh  (BBIHOCHBIE) IUIOCKHME YEpPTEXKU W3 PHUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

IIpaxTuueckue
TECTUPOBaHUE

paboThI,
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Pemate 3amaunm  Ha HAXOXKIAEHUE T'E€OMETPUUYECKHX
BEIIMYMH 10 00pasliaM WM aIropuTMaM, IPUMEHSS U3BECTHBIC
AHAJIMTUYECKUE  METOAbl IpPU  PEIICHHH  CTAHAAPTHBIX
MAaTEMaTHUYECKUX 3aa4 HAa BBIYHUCICHUE PACCTOSIHUM MEXITY
JBYMsI TOUKaMH, OT TOYKH J0 MPSAMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXY CKPEIIMBAIOIIMMHUCS TPSIMBIMH.

Pemate 3amaun  Ha HAXOXKIAEHUE T'E€OMETPUUYECKHX
BEJIMYMH MO 00pa3laM WId aJlfOPUTMaM, IPUMEHSS U3BECTHBIC
AHAJIMTUYECKUE  METOJbl MPU  PENIEHUH  CTAHAAPTHBIX
MAaTEMAaTHUYECKUX 3aJa4 Ha BBIUYKMCICHUE YIJIOB  MEXIY
CKPEIMBAIOIIMMHUCS MPAMBIMH, MEXAY MPSIMON U IIOCKOCTHIO,
MEX 1Y IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Beruucnsate  00BEMBI W IJIOMIAAU  MMOBEPXHOCTEH
MHOTOTPaHHUKOB (TpU3Ma, TUpaMua) ¢ IpUMEeHEeHneM (GopMyit;
BBIYMCIISATh COOTHOLIEHUS MEXAY IUIOLIAASMH IOBEPXHOCTEM,
00béMamMu 0JOOHBIX MHOTOIPAHHUKOB.

IIpakTrnueckue
TECTUPOBAHUE

paboThl,

OnepupoBaTh MOHATUSAMHU: CUMMETpPUS B IPOCTPAHCTBE;
LEHTP, OCh U IJIOCKOCTh CUMMETPHUU; LIEHTP, OCb U IIOCKOCTb
CUMMETpPUHU QUTYPHI.

IIpakTrnueckue
TECTUPOBAHUE

paboThl,

W3Bnekarb, mnpeoOpa3oBbIBAT W HHTEPIPETHPOBATH
nH(OPMALIHMIO O MPOCTPAHCTBEHHBIX N'€OMETPUYECKHX (urypax,
MIPE/ICTaBICHHYIO HA YepTeKax U PUCYHKaX.

[IpumensTs reomerpuyeckue (GaxThl ISl pELICHUS
CTepEOMETPUYECKUX 3a/1a, MPEANOoIaraloniiX HECKOJIbKO I1aroB
pelIeHus, eClId YCIOBHS IPUMEHEHUs 3aJaHbl B IBHOU popme.

[IpumeHaTs mnpocTelire nporpaMMHBIE CpEICTBAa H
AIIEKTPOHHO-KOMMYHUKALIMOHHBIE ~ CHUCTEMBl TPH  PEUICHUH
CTEepPEOMETPUYECKUX 3a/1aU.

IIpakTrnueckue
TECTUPOBAHUE

paboTHl,

[IpuBOoANTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM
B IPUPOAEC U KU3HHU, pACIO3HABATh IMPOSBICHHUE 3aKOHOB
T€OMETPHUH B HCKYCCTBE.

[IpakTnueckue
TECTUPOBAHUE

paboThI,

[IpumeHsTh  MOJy4YEHHBIE  3HAHUS  HA  TPAKTUKE:
aHAJIM3UPOBATh PEaJbHBIE CUTYAallUd M MPUMEHSTbh H3y4eHHbIE
MOHATHS B TMpollecce IMOHMCKa pelIeHUs MaTeMaTHYecKu
chopMynupoBaHHONH MpoOJIeMbl, MOJCIUPOBATH pPEaJbHBIC
CUTyallul Ha S3bIKE T'E€OMETPHH, HCCIEAOBaTh MOCTPOCHHbBIE
MOJIEIU C HCIOIb30BAaHUEM F€OMETPUUECKUX MMOHATHH U TEOPEM,
anmnapara anreOpbl; periath IpakTHUECKUe 3a7auu, CBSI3aHHbBIE C
HAX0XJICHUEM T'€OMETPUUECKUX BETNYHH.

[IpakTnueckue
TECTUPOBAHUE

paboTHI,

OnepupoBathb MIOHATUSIMH: HWJIMHIpUYECKas
MOBEPXHOCTh, OOpa3ymwllne UUINHAPUIECKOW MOBEPXHOCTH;
HWINHAP; KOHUYECKasi TIOBEPXHOCTh, 00pa3yrolue KOHUYECKOU
MOBEPXHOCTHU, KOHYC; CheprudecKasi HOBEPXHOCTb.

Pacnio3znaBate Tena BpamieHus (HUIUHAP, KOHYC, cdhepa u
map).

OOBACHATDH CIIOCOOBI OTYYSHHS T BpallleHuUsI.

KnaccudummpoBars B3auMHOE pacmoliokeHue chepbl u
ILIOCKOCTH.

OnepupoBaTh NOHATUSIMU: 1IAPOBOIM CErMEHT, OCHOBAHUE
CErMEHTa, BBICOTA CErMEHTA; IIAPOBOW CIIOM, OCHOBAHHUE
LIapOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M TUIOMIAU TOBEPXHOCTEH Te

[Ipaktuyeckue
TECTUPOBAHUE

paboTHI,
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BpAIICHUS, TCOMETPUUYECKUX TN C TPUMEHEHUEM (GOPMYIL.

OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHUK, BIMCAHHBIN B
chepy M ONUCaHHBIM OKOJIO cdepsl; chepa, BHHCaHHAS B
MHOTOTPaHHUK WJIH TEJIO BpaLLEHUSI.

Boruncnsate COOTHOLIEHUS MEXIy IUIOLIAASIMU
MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEN.

N3o0paxxate u3ydaemble (GUTYpBI OT pPyKH U C
[IPUMEHEHUEM MIPOCTHIX YEPTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYp: BUIL CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHUs TeJ BPAIICHHUS.

W3Bnekarb, WHTEpHpeTUpoOBaTh MU  NpeoOpa3oBbIBATH
nH(}OpPMaLIHIO O MPOCTPAHCTBEHHBIX M'€OMETPUUECKHUX (Urypax,
MIPEJICTaBICHHYIO HA YePTEKax U PUCYHKAX.

IIpakTrueckue
TECTUPOBAHUE

pabdoThl,

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIHOJ'IH?[TI) HCfICTBPIfI CJIOKCHUS B€KTOpOB, BbBIYUTAHUA
BeKTOpOB 158 YMHO)KGHI/ISI BeKTOpa Ha 4uclio, O6’I)5ICH5[TI), KaKnMHu
CBOIiCTBAMM OHHU 00JIa1ar0T.

[IpuMeHATH MpaBWIIO NapAIIIENIENUIEAA.

OHepI/IpOBaTB IIOHATUAMU. }IeKapTOBI)I KOOp}II/IHaTI)I B
MPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpAMHATEI BEKTOPA, Yrojl MEXAY BEKTOpaMH, CKallSIpHOE
MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHbIE W KOMILUIAHAPHbIE
BEKTOPBI.

HaxomuTe cymMmMy BEKTOPOB M MPOMU3BEJACHUE BEKTOpa Ha
YUCTIO, YIrOJ MEXKAY BEKTOpaMH, CKaJIsipHOE IPOU3BEICHHUE,
packiaabIBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHUCTEME
KOOpJIMHAT.

IIpakTnueckue
TECTUPOBAHUE

paboThl,

[Ipumensats reomerpuueckue (QaxkTbl OIS pelIeHus
CTepEOMETPUYECKUX 3a/1a, MPEANOoIaraloniuX HECKOJIbKO II1aroB
pelIeHus, €ClId YCIOBHS IPUMEHEHUS 3aJaHbl B IBHOU popme.

Pemars mpocreiilive reoMeTpuyeckue —3aladyd  Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemarp 3amaunm Ha J0Ka3aTeIbCTBO MaTeMAaTUYECKHX
OTHOIICHUH M HAaXOXJICHHE TE€OMETPUYECKUX BEIHUYHUH IIO0
oOpa3lam Win alropuTMam, MpUMEHss W3BECTHbIE METOJbI MPHU
pEIIeHUH CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpumeHsaTh mpoCTeiilline NpOorpaMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHUKALIMOHHBIE ~ CHUCTEMBI TPH  PEUICHUH
CTepEOMETPUUYECKUX 3a]1a4.

[IpuBOIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEMN
B MPUPOJE U IKHU3HHU, PACIIO3HABATh IMPOSIBJICHUE 3aKOHOB
F€OMETPUH B UCKYCCTBE.

[IpuMeHsATh  MOJYYEHHBIE  3HAHUS  HA  TPAKTHKE:
aHAJIM3UPOBATh pealibHbIE CUTYallUd M MPUMEHATh H3y4CHHbBIE
MOHATHUA B TpoLEcce TMOUCKA PpElIeHUs MaTeMaTUYeCKU
chopMynUpOBaHHONH MpoOJIEeMBbI, MOJEIUPOBATH peabHBIC
CUTYyallUM Ha $3bIKE T'E€OMETPUU, HCCIENIOBATh NOCTPOECHHBIE
MOJIENIH C UCTIOJb30BAHUEM T€OMETPUUECKUX MMOHITUN U TEOPEM,
anmnapara anreOpbl; penaTh NPaKTUYECKUE 3a/1a4M, CBI3aHHBIE C

[IpakTnueckue
TECTUPOBAHUE

paboTHI,
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HaXO0XKJACHUCM I'COMETPHUICCKUX BCIIMYHNH.

YurtaTh 1 CTPOUTH Ta6JII/II_[bI " JuarpaMMal.

IIpakTrueckue
TECTUPOBAHUE

pabdoThl,

OnepupoBaTh MOHATHSAMH: CcpeAHee apudmeTudeckoe,
MeqMaHa, HauboJibliiee, HAMMEHbIIee 3HAUCHHE, pa3Max MacCUBa
YUCJIOBBIX JIAHHBIX.

OnepupoBaTh TMOHATUSMH: CIIy4alHBIN
(ombpIT) W ciydaiiHOe COOBITHE, JJIEMEHTApHOE COOBITHE
(37IeMEHTapHBI ~ MCXOJ)  CIAYy4aWHOTO  ONBITA;  HAXOJUTh
BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXHBIMH CIIYYalHBIMH
COOBITUSAMH, HAXOJUTh M CPAaBHHBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4YalHBIX SKCTIEPUMEHTAaX.

Haxomute u dopmynupoBaTh COOBITHS: TIEpECEUCHUE U
00beIMHEHNE JTAaHHBIX COOBITHUH, COOBITHE, MPOTHBOIIOJIOKHOE
JTAHHOMY COOBITHIO; TIOJIB30BAaThCS AMArpaMMaMu Oiliepa u
(hopmyII0il ClI0kKEHHUS BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4.

OnepupoBaTh  TOHSTHSIMH:  YCIOBHAs  BEPOSITHOCTD,
HE3aBHUCHUMBIE COOBITHS; HAXOIUTh BEPOSITHOCTH C TOMOIIBIO
MpaBUJia YMHOXKEHHUSI, C TIOMOIIIBIO JIepeBa CIy4aifHOTO OTBITA.

[IpuMeHsITh KOMOWMHATOPHOE TPABUIO YMHOXXEHHUS TIPU
pelieHny 3a1ad.

9KCIEPUMEHT

IIpakTueckue
TECTUPOBAHUE

paboThl,

OnepupoBaTh TMOHATUSIMH: HWCIBITAHWE, HE3aBUCHMBIC
UCIBITAaHUSA, CEpPHUS WCIBITAHUN, ycleX W HeyJada; HaXOJUTh
BEPOSITHOCTH COOBITHII B CEpUM HE3aBUCHUMBIX HCIBITAHUM 10
MEpPBOro yCIexa; HaXOJWUTh BEPOSITHOCTU COOBITUH B cepuu
ucnbiTaHui beprym.

OnepupoBaTh  TOHATUSIMU:  CIOy4daiHas  BeEJIMYHMHA,
pacnpeziesieHue BepOATHOCTEH, uarpaMma pacripeaeacHusl.

IIpakTrnueckue
TECTUPOBAaHUE

paboThl,

CpaBHUBaTh  BEpPOATHOCTH  3HAYEHUU CIIy4ailHOM
BEJIMYMHBI 110 PACIIPEICICHHUIO WU C TIOMOIIBIO TUarpaMM.

OnepupoBaTb MNOHATHEM MAaTEMaTHYECKOIO OXHIAHUS;
MPUBOJUTh MPUMEPHl, KaK MPUMEHSETCS MaTeMaTU4ecKoe
OXKUJAHHE CIy4yallHOW BEJIMYMHBI HAXOAMTh MaTeMaTHYeCcKoe
OKHJJaHHE 10 TaHHOMY pacipeelIeHHUIO.

Nmets npencTaBienue o 3aK0He OOJBIINX YHUCEN.
VmeTs npencTaBieHne 0 HOPMaJIbHOM paclipeieNICHUH.

[IpakTnueckue
TECTUPOBAHUE

paboTHI,
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