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1 HACIHOPT PABOYEM ITIPOTPAMMBbBI YYEBHOI'O INPEJIMETA
OYII.04 Maremaruka

1.1 O6aacTb NpUMeHeHUsI MPOTrPaAMMbI
Peanuzamms cpemnero o6mero o6pazoBanusi B mpenenax OIl CIIO mo
mporpaMme TMOJTOTOBKH CIEIHAIMUCTOB CPEIHETO 3BEHAa IO CIEIHATIBHOCTH

23.02.04 TexHudeckass JKCIULyaTanus IOJbEMHO-TPAHCIIOPTHBIX,
CTPOUTENIbHBIX, JOPOXKHBIX MallMH U o00opyaoBaHus (IO OTpacisiM) B
coorBerctBUM ¢ OI'OC CIIO mno cneumansHoctn 23.02.04 TexHnueckas

OKCIUTyaTanus MOAbEMHO-TPAHCTIOPTHBIX, CTPOHMTEIBHBIX, JOPOXKHBIX MAIlMH M
obopynoBanusi (1mo otrpacisiMm) ¢ yderom TpeboBanuii ®I'OC cpennero obiiero
oOpa3zoBaHus, YTBEPKJICHHOTO MpukazoM MuHoopHayku Poccun ot 17.05.2012 Ne
413 u ¢denepanbHOil 00pa30BATENBHON MPOTPAMMBbI, YTBEPKIACHHOW MPHUKA30M
Munnpocsemenusa Poccun ot 23.11.2022r. Nel1014;

1.2 O6mas  xapakrepucTuka Yy4deOHoro mpeamera OYIL.04
MaremaTHnKa

VYuebnniii kypc OVYIL.04 MaremaTuka SBISICTCS OJHHM H3 HauoOolee
3HAaYMMBIX B IpOrpamme cpeaHero oOmero oOpa3oBaHHs, MOCKOJBbKY, C OJIHOM
CTOpOHBI, OH oOecreyruBaeT HHCTPYMEHTaJIbHYI0 0a3y sl M3y4YeHHUs BCeX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JAPYroll CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
abCTpaKTHOE MBIIUIEHHE 00YyYaloluXcsi Ha YpPOBHE, HEOOXOAUMOM JIsl OCBOCHHUS
y4eOHBIX KypcoB HHGOPMATHUKH, OOIIECTBO3HAHMS, HCTOPHUH, CJIOBECHOCTH. B
pamkax yuebHoro kypca OVIL.04 Maremaruka oOydarolivecs OBJIAJEBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOoTopas GOpMyJIupyeT CBOU
JOCTIKEHUST B MareMmatuueckon ¢opme. Yueonsiii kypc OYIL.04 MatemaTnka
3aKJa/IbIBA€T OCHOBY JUIS YCIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH,
OWoyoruy, TMOHWMAHUS OCHOBHBIX TEHJCHIIMH SKOHOMUKH W OOIIECTBEHHOU
KU3HHM, TI03BOJIICT OPHCHTHPOBATHCI B  COBPEMEHHBIX IU(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCMOIB30BaTh MX B IOBCETHEBHOMN
KU3HH. B TOoxke BpeMs oBiajgeHne aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH
MaTEeMaTHUYECKAUMHU KOHCTPYKITUSIMU pa3BUBaET yMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTH YTBEPXKJCHHUS, HCIOIb30BaTh
00001lIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE W aHAJIOTUIO, (OPMHUPYET
KpeaTUBHOE U KpuUTHYecKoe MbinuieHue. B xome wusyuenus OVYIL04
MartemaTukaHa ypoBHE CpeJHEro 0011ero oopa3zoBaHusi 00y4arouecs noayqyaror
HOBBI OMBIT pEIIeHUs MPUKIAJAHBIX 3aJlady, CaMOCTOSITEIBLHOIO IOCTPOCHUS
MaTEMaTUYECKUX MOJIEJICH peaqbHbIX CUTYyallMd M MHTEPIPETAIUU TMOTYYECHHBIX
pelIeH, 3HAKOMATCA C MpPUMEPAMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B
pUpOJIe, HAYKE U B UCKYCCTBE, C BBIAAIOIIMMUCS MAaTEMAaTHUYECKUMU OTKPBITHIMU
u ux aBropamu. YueOHwii kypc OVYII.04 MaTtemaTnka o0iagacT 3HAYNTECIHHBIM
BOCIIUTATEJIbHBIM TOTEHIHAIOM, KOTOPBIA pealn3yeTcss KakK uepe3 Yy4deOHbIU
MaTepuai, crnocoOCTBYIOMINI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHON NesITeNbHOCTH, TpeOyroled CcaMOCTOSTEIbHOCTH,



aKKypaTHOCTH, MPOJOJDKUTEIBHON KOHIEHTPALMM BHUMAHUS U OTBETCTBEHHOCTH
32 MOJIyYEHHBIH pe3ysbTar.

1.3 Heau udydyenus: yueonoro npeamera OYI1.04 MaremaTuka:

- (opmupoBaHMe LEHTPAJbHBIX MAaTEMAaTUYECKUX MOHATUH (4YHUCIO,
BEJMYMHA, TeoMeTpuyeckas (Qurypa, nepemMeHHas, BEPOATHOCTh, (QYHKIUsA),
00EeCIeunBaOIINX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTEMAaTUYECKOTO
o0Opa3oBaHUs 00yJaArOITUXCS;

- noJBeJIcHNE OOy4YaroIUXCcsl Ha JOCTYIHOM JJii HHUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMAaTUKHM M OKPYXKAIOIIEro MHpa, [OHUMaHHUE
MaTeMaTHKH KaK 4acTu oOwIeH KyJIbTyphl YEIOBEUECTBA;

- pa3BUTHE MHTEJUIEKTYalbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyJarolmxcs, MO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTHYHOCTH MBIIIJICHUS], UHTEPECca K N3YUCHHIO MAaTEMaTUKH;

- (opMupoBaHuEe (YHKIHOHAIBHON MaTEMaTUYECKON TIPaMOTHOCTH:
YMEHUSl paclo3HaBaTh MAaTEMATHUYECKHE acCleKTbl B pealbHbIX KU3HEHHBIX
CUTyallUsiX W TpU H3YyYEHUH JPYTHX YUYEOHBIX TIPEIMETOB, TMPOSBICHHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, (HOpMYJIMPOBATh UX HA SI3bIKE MATEMATHKU U
co3/1aBaTh MaTeMaTHYECKHUE MOJIENU, NMPUMEHATh OCBOEHHBIM MaTeMaTH4YeCKHil
anmapaT AJis pellieHus NMPaKTUKO-OPUEHTUPOBAHHBIX 3ajay, HHTEPIPETUPOBATh U
OLIEHUBATh NOJyUYEHHbIE PE3YJIbTATHI;

- (opMUpOBaHME NPEJICTABICHUA O TIE€OMETPUM KaK 4YacTH MHUPOBOH
KyJbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIMM MUPOM;

- ¢opMupOBaHUE TMPEACTABICHUS O MHOTOTPAaHHMKAX WM TeJaX BpalleHUs
KaK O BaXHEMIIUX MaTeMaTHYECKHX MOJESIX, MO3BOJSIONIUX OMUCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIErO MUPA;

(dbopMHpOBaHKE YMEHHUS PACIIO3HABATh HA YEpTEkKaX, MOJEISIX U B PEaIbHOM
MHUpE MHOTOTPAHHUKH U T€Ja BPalllCHHUS;

- OBJIaJICHUE METOAAaMH PEIICHUs 3a]a4 Ha MOCTPOEHUS Ha M300paKeHHSIX
IIPOCTPAHCTBEHHBIX QUTYD;

- (dopMHpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TellaX BPAIICHHUSI U UX OCHOBHBIMU CBOMCTBAMHU;

- OBJAJIEHUE QJIrOPUTMAMH pEHICHHs OCHOBHBIX THUIIOB  3ajad,
(dopMupoBaHHE YMEHHUS MPOBOJUTH HECIOXHBIE JOKa3aTelIbHbIE PACCYXKICHUS B
XOJI€ pEeLICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COEepKaHUEM;

- pa3BUTHE  UHTEIUIEKTyaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
o0yJarommxcs, MO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTHYHOCTH MBIIIIJICHHUS;

- ¢dopmupoBanre  (YHKIMOHATHLHOW  TPAMOTHOCTH,  PEJICBAHTHOU
T€OMETPUU: YMEHHUE pacClo3HaBaTh MPOSBICHUS TE€OMETPHUUYECKUX TOHATHM,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallHsIX W TPHU
U3yYCHUU JPYTUX y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEW, (OpMyIMpOBaTh MX Ha S3bIKE I'€OMETPUM M CO31aBaTh
reOMETPUYECKUE MOJEININ, IPUMEHATh OCBOCHHBI M€OMETPUYECKHUM anmapar s
pellIeHus] MPAKTUKO - OPUEHTUPOBAHHBIX 3a/1ay, UHTEPIIPETUPOBATh U OLICHUBATH
HOJTyYEHHBIE PE3yJIbTaThl



14 Mecto yuyeonoro nmpeamera OVYIL.04 MaremaTuka B CTPYKTYype
IIICC3:

VYuebnsniii npeamer OYIL.04 MatemaTuka sBisieTcs y4eOHBIM MPEIMETOM
oOs3aTenibHOM TpenMeTHOM oOnactu «Marematuka U uHpopmatukay OI'OC
CpeaHero oo1ero oopa3oBaHusl.

B yue6nom mane IIIICC3 yuebnsiii npeaqver OYIL.04 MaremaTuka
BXOJIUT B COCTaB 00111€00pa30BaTeNbHBIX YUYCOHBIXIIPEIMETOB.

[Ipu »otom wu3yuenue yueOHoro mnpeamera OVYIL.04 MaremaTuka
peaycCMOTpEeHO Ha 0a30BOM ypOBHE M HAINpPaBJICHO HA JOCTHXKEHUE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.



2. INJNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
INPEIMETA OYI1.04 MATEMATHUKA
JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaxxaaHcKOro BoCIHUTaHUsA: CHOPMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMU
00y4Yaromierocsi Kak akTUBHOT'O W OTBETCTBEHHOTO WJEHA POCCHUKCKOTO OOIIeCTBa,
MPEACTABICHUE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSA Pa3TUYHBIX
CTPYKTYp, SIBIICHUN, TPOLEAYp TPaXTAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI H
JIpyroe), yMEHHE B3aUMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHU B
COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) [aTpUOTHYECKOrO BOCHUTAHUS: CPOPMUPOBAHHOCTh POCCUHCKOU
IPKIAHCKON HICHTUYHOCTH, YBAXKEHUSI K MPOIIOMY M HACTOAIIEMY POCCHUICKON
MaTeMaTUKH, HEHHOCTHOE OTHOIICHUE K JOCTHKEHUSM POCCUHCKUX MAaTEMaTUKOB
U POCCUHCKOW MaT€MaTHYECKOW IIKOJbI, WCIOJb30BAHUE ATUX JOCTHIKCHUMN B
JIPYTUX HayKax, TEXHOJOTHUAX, cPepax IKOHOMUKY;

3) IyXOBHO-HPaBCTBEHHOTO BOCHUTAHUS: OCO3HAHUE JYyXOBHBIX IIEHHOCTEH
poccuiickoro Hapojaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3THYECKOIO
MOBEJICHUSI, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHXKEHUM HAyKd U
JEATEeIbHOCThIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/a B TOCTPOCHHUE YCTOMYMBOTO
Oyy1ero;

4) 3CTETUYECKOr0 BOCIIUTAHUS: SCTETUUECKOE OTHOUIEHUE K MUPY, BKJIIOYas
ACTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUICHUH,
paccykJaeHuM, BOCIPUUMYUBOCTh K MATEMAaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB
HCKYCCTBA;

5) ¢uznyeckoro BOCHUTAHUS: CPOPMHUPOBAHHOCTH YMEHHUS TPUMEHSTH
MaTeMaTH4YeCKUe 3HaHUs B MHTEpecax 370pOBOro u Oe3omacHOro obpasa KW3HH,
OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3J0pOBbIO  (3I0pPOBOE  IHTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTB), (PU3WYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATUSX CIOPTUBHO-
03JI0POBUTEIIBHOM JEATEIBHOCTHIO;

6) TPyJOBOTO BOCHHUTAHUSA: TOTOBHOCTh K TPYJy, OCO3HaHWE IICHHOCTHU
TPYAOII00UsI, UHTEpEC K pa3aIudHbIM cepam npodhecCHoHANTBHON IeATeIbHOCTH,
CBSI3aHHBIM C MaTEMAaTHKOW M YMEHHE COBEpIIATh OCO3HAHHBLIN BBIOOp OymyIieit
npodeccun M pearn30oBbIBaTH COOCTBEHHBIC YKM3HEHHBIC IJIaHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUI0O M CcamMoOOpa3oBaHUIO Ha
NPOTSKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B pEUICHUU
MPaKTUYECKUX 3a/1ad MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 9SKOJIOTUYECKOTO0 BOCHUTaHMS: CHOPMHUPOBAHHOCTH HKOJOTHUECKOM
KyJbTYpbl, TOHHMAHUE BIUSHUS COLMAIHHO-DKOHOMUYECKUX TMPOIECCOB Ha



COCTOSIHUE TIPUPOJIHON M COLMATIBLHOM Cpeibl, OCO3HAHHUE III00AIBHOTO XapakTepa
HKOJIOTUUECKUX MPOOJIeM, OpUEHTALlUSI Ha TPUMEHEHUE MAaTeMaTUYeCKUX 3HAHUU
JUISL pellieHusl 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH cpefibl, IJIaHUPOBAHUE MTOCTYIKOB U
OLICHKH MX BO3MOJKHBIX MOCJEACTBUI JIs1 OKPY>KAIOIIEH CPEbI;

8) ILIEHHOCTHM HAyYHOTO TMO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH M OOIIECTBEHHOU
MPAKTUKH, TMOHUMaHWE MaTEMaTUYECKOW HayKh Kak cQepbl YeI0BEYECKON
JEATEeIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIS Pa3BUTHUS IUBWIM3ALINH,
OBJIQJICHUE S3BIKOM MaTEMaTUKW U MATEMAaTHYECKOM KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBIIATH NMPOEKTHYIO W HUCCIEI0BATEIBCKYIO
NeSTeNbHOCTh UHJIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTATHBI

Ilo3naBaTenbHbIe YHUBEPCAIbHbIE YUeOHbIe 1elicTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MNOHATHUSAMHU, (HOPMYIUPOBAThH
oTnpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHUA Jisi 00OOIIEHUS W CpaBHEHHUS, KPUTEPUU MPOBOJUMOTO aHAJM3a;
BOCIIPUHUMATh, (GOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIIbHbBIC
U OTpHUIIATeIbHBIC, SAUHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBIISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBopeursi B ¢akTax, JAHHBIX, HAOIIOACHUSX U YTBEPKICHUSIX, MpeasiaraTbh
KPUTEPUH JIJIs1 BHISBJIICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

JenaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIFOUCHUH 110 aHAJIOTUH;

MPOBOAUTH CaMOCTOSITETILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKIICHUN (MpsMbIE W OT TPOTHUBHOIO), BBICTPAUBATh AapryMEHTAIIHUIO,
MPUBOJUTH NPUMEPHI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBO/IbI; BBIOMpATh CHOCO0 perieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh HauOolee NOAXOMAIMA C  Y4E€TOM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPHER).

ba3oBble ucciaenoBarejJbCcKie AeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATENbCKUM HWHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodIiIeMy,
YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OpPMUPOBATHh TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIJTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, sBJIICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMU, SIBICHUSIMU, POLECCAMU;
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CaMOCTOSITENILHO (POPMYIUPOBaTh 00OOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
IPOBENEHHOTO  HAOJIOJEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLECCA, a TAKKE BBIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH MeUIMThl WH(DOpMAIUKU, JaHHBIX, HEOOXOMUMBIX JJII OTBETA HA
BOIIPOC U JJIA PELICHUS 3a]auH;

BbIOMpPATh UHPOPMALIMIO U3 UCTOYHUKOB Pa3INYHbIX THUIIOB, AHAIU3UPOBATD,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3JIUYHBIX BHUIOB U
dbopM npeacTaBICHHUS;

CTPYKTYpPUPOBaTh MH(MOPMAIINIO, MPEACTABIATh €€ B pa3iudHbIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJIEXKHOCTh uHbOopMaIu 1o CaMOCTOATEIbHO
c(OpMYIMPOBAHHBIM KPUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXACHHUS B COOTBETCTBUM C YCIOBUSMHU
U LeIsIMH OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M IMHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yibTarT;

B X0JIe OOCYXKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJemMbl, pelmaeMol 3aJadd, BBICKA3bIBATh WJIEU, HALIEJIEHHbIE Ha IIOMCK
pELICHHSI, COMOCTABIATh CBOM CYXXIEHUS C CYXXIEHUSMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3iIMYMe M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJIbTAThl PEUICHUA 3aa4H, SKCIIEPUMEHTA, UCCIIEI0BaHU,
MPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (POpMAT BBICTYIUICHHS C Y4YETOM 3a/1a4
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHBIC YHHBepPCAJbHbIE y4eOHbIE JeHCTBUS

Camoopranusanus:

COCTAaBJISITh TUIAH, AJITOPUTM PEIICHUS 3a]1a4M, BEIOUPATh CI1OCO0 penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PEHICHUH C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BJIAJECTh HABBIKAMM  IIO3HABATEJIbHOM  pe(diaekcuH KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0amMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTU4eCKOM 3a/1a4H;



PEIBUACTh TPYTHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMMOOK, BBISBICHHBIX TPYAHOCTEH; OIICHUBATH COOTBETCTBHUE
pe3yibraTta IeId W YCJIOBHSM, OOBSICHATH MPUYMHBI JOCTHKCHHS WM
HEIOCTI)KCHUS PE3yJbTAaTOB JESATEIBHOCTH, HAXOIUTh OIIMOKY, aBaTh OICHKY
nPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBUIYTBHON
paboOThl TpU pemieHnH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
NEATETBHOCTH, TJIAHUPOBATh OPTAaHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUIBl paboOT, ITOTOBapUBATHCA, OOCYXIAaTh TpOIecC M pe3ylabTaT paboTHl,
000011aTh MHEHUST HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CykIeHUsS, OOMEH MHEHHH,
«MO3TOBBIE IITYpMB» W WHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH UWICHAMHU KOMAaHbI, OIICHHBATh
KaueCcTBO CBOETO BKJaJa B OOIMIMNA MPOAYKT MO KPUTEPUIM, CPOPMYITHPOBAHHBIM
YY4aCTHUKaMH B3aHMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIbTATBI

YucJia 1 BBIYUCIEHHUSA:

OINEpUPOBATH TOHATUSAMHU: PAUMOHAIBHOE W JCUCTBUTEIIBHOE YHCIIO,
HaTypaJbHOE, II€JI0€ YUCIO, OOBIKHOBEHHAs] W JECSATUYHAsA JIpOOb, MPOLIEHTHI,
WCIIOJIb30BATh ITIPU3HAKKU JIEJIMMOCTH [EJBIX YHCEJ, PAa3JI0kKECHUE 4YHCIIAa Ha
MPOCTHIE MHOXKHUTENHU JIJIS1 PEIICHUA 3a/1a4;

BBITIOJIHATh ~ apuMeTUYeCKue  omepanud C  palMOHAIBHBIMU U
JICMCTBUTEIILHBIMHU YHCIIAMU;

BBITIOJTHATH MPUOIMKEHHBIE BBHIYUCICHUS, UCTIOJIB3Ys MPABUIIA OKPYTJICHUS,
JIeJIaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM;

OIEpUPOBATH MMOHATUSMU: CTENEHD C LEIBIM U PALMOHAIBHBIM ITOKA3aTEIIEM,
cTaHjapTHas ¢opma 3amnucu JeWCTBUTEIBLHOIO YHCJIA, KOPEHb HATypajJbHOU
CTEINEHU, UCIIOJIH30BaTh MOIXOASIIYI0 (POpMY 3amucH JeHCTBUTEIBHBIX YUCEN IS
pEILIEHUS TPAKTUYECKUX 3a]1a4 U MIPEJICTABJICHUS JaHHBIX;

OIIEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOIO YIJa,
HCIIOJIb30BaTh 3alUCh MPOU3BOJILHOTO yIJIa yepe3 oOpaTHhIE TPUTOHOMETPHIECKHE
byHKINH;

OTIepUPOBATh TOHATUSAMH: JIOTApU(PM YHUCHA, JACCITUYHBIC U HATypaIbHBIC
JorapugMsbI.

YpaBHEHUS U HEPABEHCTBA!

OIIEpUPOBATh MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BBITIOJTHATh MPEeOOpa30BaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUM M peIlaTh
TPUTOHOMETPUYECKHE YPABHEHHUS;
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BBIMOJHATh MPeoOpa3oBaHUs MENbIX, PAlMOHAJIBHBIX U UPPAIMOHATIBHBIX
BBIDQXKEHUW W  pelaTh OCHOBHBIE THIBI  LEJBIX, PAalUMOHAIBHBIX W
VPPALMOHAIBHBIX YPAaBHEHU U HEPABEHCTB;

IPUMEHSTh YPABHEHHUSI U HEPABEHCTBA JUISl PEIIEHUSI MATEMATUYECKUX 3a]1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PealIbHON KU3HU;

MOJICIMPOBaTh pEallbHble CUTyallUM Ha s3bIKe anreOpbl, COCTaBISAThH
BBIDAKECHUSI, YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C MCTIOJIb30BAHUEM allllapara anreopsl;

OPUMEHATh CBOMCTBA CTENEHM M MpeoOpa3oBaHUs  BBIPAKEHUH,
ONEpPUPOBATH MOHATUSAMM: IIOKA3aTEIBHOE YPABHEHHWE WM HEPABEHCTBO, pPEIIATh
OCHOBHBIE TUIIBI [I0KA3aTEJIbHBIX YPABHEHU U HEPABEHCTB;

BBIMOJIHATH PEOOPa30BaHUsI BBIPAKEHUH, COAEPKAIINUX JIOTapU(PMBI,

OMEepUPOBaTh MOHATUSAMU: JIOTAPU(PMHUECKOE YpaBHEHHE U HEPABEHCTBO,
pelaTb OCHOBHBIE THUIIbI JIOrapU(PMUUYECKUX YPABHEHHUI U HEPABEHCTB;

HaXOJWUTh PELICHUS IPOCTENIIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATH IOHATUAMU: CUCTEMA JIMHEHMHBIX YPAaBHEHUU U €€ peLICHHUE,
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUJIS PEUICHUS PAKTUYECKHUX 3a/a4;

HaxOJIUTh PEIICHUS MPOCTEUIINX CUCTEM M COBOKYITHOCTEW PallMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEaJIbHbIE CUTyallUM Ha S3bIKe€ aireOpbl, COCTaBJIAThH
BBIDAKCHHUSI, YpPaBHEHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3a/1ayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM arIapaTa aareopsbl.

DOYyHKIUU U TPAPUKH:

OTIEpUPOBAThH MOHATUSAMU: (PYHKIIHS, COCOOBI 3aaHusa (QyHKIUH, 00JIacTh
OTNpe/eNICHUs] ¥ MHOXXECTBO 3HadeHW (yHKuuu, rpaduk (QyHKUHUH, B3aWMHO
oOpaTHble (PYHKILINH;

OMEepUpOBaTh TMOHATUAMM: YETHOCTh W HEUYETHOCTh (DYHKIMH, HYJIH
(GyHKUMHA, TPOMEXKYTKH  3HAKOIOCTOSIHCTBA,  NEpHOAMYecKas  (QyHKIus,
IPOMEXKYTKA  MOHOTOHHOCTHM  (YHKUMH, TOYKM DKCTpeMyMma  (PYHKIUH,
HauOOoJblIee U HAaUMEHbIIIEEe 3HAYEHUS! (PYHKIMU Ha MPOMEXKYTKE, UCIOJIb30BATh
UX JUISl UCClieIoBaHus (PYHKIUY, 3aJaHHON rpaduKkoM;

UCTOJb30BaTh Ipaduku (QyHKUMHA A pelieHHus YpaBHEHUH; CTPOUTH U
YUTaTh TpapuKU JIUHEHHOW (YHKIHMH, KBaJApaTUYHOW (DYHKIIMH, CTENEHHOMN
(GYHKIMH C LEIbIM TTOKa3aTesIeM;

OTIEpUPOBATH MOHATHUAMHU: TpaQHUKU TMOKA3aTEIbHOU, JIOTapU(PMUUECKONH U
TPUTOHOMETPUUYECKUX (YHKIUH, N300pakaTb UX HAa KOOPAWHATHOU IJIOCKOCTH U
VCIIOJIB30BaTh JJIsl PEIICHNs] YPABHEHNUN U HEPABEHCTB;

M300pakaTh Ha KOOPJWHATHOM IJIOCKOCTH TpaWKu JTUHEHHBIX YPAaBHCHHM
Y VICTIOJIB30BaTh UX IS PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHU;

UCIOJIb30BaTh TIpa@ukd (QYHKUUMNA 11 HMCCIEAOBAHMUS IMPOLIECCOB U
3aBUCUMOCTEH NpPU PEIICHUH 3aJay U3 JPYTUX y4eOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOPMYJIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

HavaJyia MaTeMaTH4€CKOr0 aHAJIN3A:

ONEpUpPOBaTh MOHATUAMM: IOCJIEIO0BATEIILHOCTh, apU(pMETHYECKas MU
reoMeTpUYecKasl MPorpeccu; ONepupoBaTh NOHATUAMU: OECKOHEUHO yObIBaIOIIas
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reoMeTpHuuecKas Mmporpeccus, cymma OeCKOHEYHO yOBIBAIOLICH reoMeTpU4ecKOn
IIPOTPECCHH;

3a/1aBaTh MOCJIEOBATEIbHOCTA PA3JIMYHBIMU CHOCOOAMHU; HCHOJb30BATh
CBOMCTBa NOCJIEIOBATENBHOCTEN W MPOTPECCHM IS PELICHUS PEANbHBbIX 3a1a4
MIPUKJIATHOTO XapaKTepa.

ONEepUpPOBaTh NOHATUAMU: HENpEpPbIBHAS (YHKIIMS, IPOU3BOIHASA (DYyHKLHUH,
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3MUECKUN CMBICI IPOU3BOAHOM JJIsl PEILICHUS
3a/la4; HAXOAWUThb  IPOU3BOJHBIE  DBJIEMEHTAPHBIX  (QYHKUUH, BBIYUCIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHII;

UCTOJb30BaTh  MPOU3BOAHYIO  JUISI  HCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPHUMEHSATh PE3YJIbTATBl HCCIEHAOBAHMUS K
MOCTPOEHUIO TPAPHUKOB;

WCIIOJIB30BaTh NPOU3BOAHYIO JUIS HAXOXKICHHsS HAWIIy4dlIero pElICHUs B
IIPUKJIATHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMUYECKHUX, 3a/1a4ax;

OMepUpOBaTh NOHATHUSAMU: TMEepBOOOpa3Hasi M  HMHTErpajn, IOHUMATh
reoMeTpUYecKuil U (PU3NYECKUIN CMBICI UHTErpaa;

HAXOJUTh NEPBOOOPa3HbIE 3JEMEHTAPHBIX (YHKIMMA, BHIYUCISATh HUHTETpall
no ¢opmyne Hototona—JIenonuna;

pemars NpUKiIajHbe 3a4a4d, B TOM YHCIIE COLHUAIBHO-3KOHOMHUYECKOTO U
(du3nyecKoro xapakrepa, CpeAcTBaMi MaTeMaTHYECKOI0 aHAJIN3a.

MHoKecTBa M JIOTHKA!

OIEpUpOBaTh MOHATHUAMM: MHOXECTBO, ONEPALMH HAJ MHOXECTBAMU;
UCIIOJI30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr Uil ONHCAHMS pealbHBIX
IIPOLIECCOB U SIBJICHU, IPU PELIEHUU 334 U3 APYTUX y4eOHBIX IPEAMETOB;

ONEepUpOBaTh  IMOHATUSIMH: ONpENENICHUE,  TEeOpeMa,  CIEACTBHUE,
JI0Ka3aTEIbCTBO.

CrepeoMeTpus:

OMepUpOBaTh MOHATUSIMU: TOUYKA, MpsMasi, INIOCKOCTh; MPUMEHSITh AKCUOMBI
CTEPEOMETPHUM U CIEACTBUSA U3 HUX IPU PEIICHUH F'€OMETPUUYECKUX 3a/1a4;

OMepUpPOBaATh MOHATUAMU: MAPALIEIBHOCTD U MEPIIEHIUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEH;

KJIacCU(QUIMPOBATh B3aUMHOE PACIOJIOKEHUE MpPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

OIlepUpOBaTh MOHATUSAMU: JIBYTPAHHBIA YIoJ, TPaHHW JBYIPAHHOIO YIJIA,
pedpo ABYTPaHHOTO yTia, JUHEHHBIA Yrojl JBYI'PaHHOIO yIJia, IpajJycHas Mepa
JBYTPAHHOTI'O yIJa;

ONEpUpPOBaTh MOHATHSIMH: MHOTOTPAHHUK, BBITYKIbI W HEBBITYKJIBINA
MHOTOIPaHHHUK, 3JEMEHThl MHOIOTPaHHUKA, NPABWIbHBIA  MHOIOI'PAaHHHUK;
pacno3HaBaTb  OCHOBHBIE€ BHJIbI MHOTOTPAaHHUKOB  (IUpamMuaa, MpU3Ma,
IPSIMOYTOJIbHBIN Napaijiesenune, Kyo);

KJaccu(UIMpPOBAaTh ~ MHOTOIPAHHMKHM,  BbIOMpas  OCHOBaHMS  JJiA
KJaccu(puKauuy (BBINYKJIblE W HEBBINYKJIBIE MHOTOTPAHHUKH, IPAaBUJIbHBIE
MHOTOTPaHHUKH, IIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJUIeICIUIIE/Ib]);

OIEpUpPOBaTh MOHATUAMM: CEKyIIas INIOCKOCTb, CEYEHUE MHOIOTPaHHUKOB;
OOBSICHATH PUHIUIIBI HOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/ CIIE/I0B;
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CTPOUTH CEUEHHS] MHOTOIPAHHUKOB METOJOM  CJI€JIOB, BBINOJIHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BHU
CBEpXy, COOKY, CHU3Y;

pemaTh 3aJaud Ha HAaXOXJACHUE TCOMETPUYECKHUX BEJIUYMH IO obOpasziam
WU allTOpUTMaM, MPUMEHSSE M3BECTHBIE aHAIIMTHUYECKHUE METOABl MPHU PEIICHUU
CTaHJAPTHBIX MATEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS MPSMBIMU;

pemiarh 3aJaud Ha HAXO0XIACHUE TeOMETPUUYECKHX BEIMYMH MO oOpasiam
WU alrOpUTMaM, MPUMEHSISE MU3BECTHBIE AHAIIMUTHYECKHUE METOAbl MPHU PEUICHUU
CTAaHJAPTHBIX ~ MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKpPELIMBAIOIIMMHUCS MPAMBIMH, MEXKIYy MPSAMOM M IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIYUCIATH O0BEMBI U IUIONIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nMpaMujia) ¢ TMpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXKIY
TJIOMIAISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOI00HBIX MHOTOIPAaHHUKOB;

OTNEPUPOBATh TMOHATUSAMU: CUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OChb U
MJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI;

U3BJIEKaTh, MPEOOpPa30BBIBATH M HMHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX; MPUMEHATh T€OMETpUYecKre (aKThl JIJIs PEIICHUS] CTEPEOMETPUUECKHIX
3a/1a4, OpeAnoJararilinX HECKOJIbKO IAroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme;

OPUMEHSTh MPOCTEUINIME MPOrPAMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHCTEMBbl MPH PELUICHUH CTEPEOMETPUUYECKUX 3a]ay;
MPUBOJUTHL MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPUH B UCKYCCTRBE;

NPUMEHSITh MOJyYEHHbIC 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATH pealibHbIC
CUTyallud W TPUMEHATh HM3YUYEHHBIC TIOHSATHS B TMPOIECCE IOMCKA PEIICHHS
MareMaTH4ecKu CHOPMYJIMPOBAHHON TMPOOJIEMBbl, MOJETUPOBATh peaJIbHbIC
CUTyallud Ha S3bIKE TEOMETPHH, WCCIENIOBAaTh IOCTPOCHHBIE MOJIETU C
WCIOJIb30BAaHUEM T€OMETPUUECKUX TTOHATHI U TEOpEM, amnmnapara ajireopbl, penaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXOXKJICHUEM T€OMETPUUCCKUX BEITHYUH.

OTepUpOBaTh TMOHITHAMU: IWIMHAPUYECKAs TOBEPXHOCTh, 00Opasyroiue
UWJTUHIPUYECKOW  MOBEPXHOCTH,  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTh;

pacrmo3HaBaTh Tea BpamieHus (MUIUHAP, KOHYC, cdepa u map); oObICHSITH
criocoObI TTOJTYYEHHUS TEJl BPAIllCHHUS;

KJaccu(UIMPOBAaTh B3aUMHOE pacCHoioXkeHue cdepbl U IIJIOCKOCTH;
ONEPUPOBATH TMOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa, BBHICOTA
CEerMEHTa, IAapOBOW CJIOM, OCHOBAaHME LIAPOBOIO CIIOSsl, BBICOTA LIAPOBOIO CIIOS,
IApOBOM CEKTOP;

BBIUUCIATE OOBEMBI U IUIOHIAJAM TOBEPXHOCTEH TeNn  BpallEHUs,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;
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OTIepUpPOBaTh TOHATUSAMH: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cdepbl, cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYUCIISITh COOTHOILICHUSI MEXAY IUIOMIAAsIMU MOBEPXHOCTEH UM 00BEMaMu
IMOTOOHBIX TE;

U300pakaTh M3y4yaeMble (QUTYphl OT PYKH U C TPUMEHEHHUEM IPOCTHIX
4epTEKHBIX NHCTPYMEHTOB;

BBITIOJIHATDG  (BBIHOCHBIE) IIJIOCKME YEPTEKH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BpalllCHHUS;

U3BJICKaTh, HMHTEPIPETUPOBATH M MPEOOpPa3OBBHIBATH HHQPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpejCTaBICHHYIO Ha YepTexax U
pUCYHKaX;

OMEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATh JICUCTBUSA CJIOKEHHMSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIa/IAI0T;

IPUMEHSTH IPABUIIO Mapalieenuneaa;

OTIEPUPOBAThH MOHSATUSIMU: IEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, Yroyi MEXIy
BEKTOPAMU, CKAJISIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI;

HaxXOJIUTh CyMMY BEKTOPOB U ITPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJIsIpHOE MPOMU3BEACHUE, paCKIaAbIBaTh BEKTOP MO ABYM
HEKOJIJIMHEAPHBIM BEKTOpPaM;

3a/1aBaTh IUIOCKOCTh YypPaBHEHHEM B JIEKapTOBOM CHCTEME KOOPIUHAT;
MPUMEHSATh TEOMETpUYEeCKUEe (aKThl ISl PEHICHUS CTEPEOMETPHUYECKUX 3ajad,
NPEANOiaraloliuX HECKOJIbKO IIaroB pELICHUs, €CIU YCJIOBUS NPUMEHEHUS
3aJlaHbl B SIBHOM (opME;

pemaTh NpoCTEHIlne TeOMETPUUECKUE 3aJjadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemiath 3aJaud  Ha JI0Ka3aTEJbCTBO MAaTEMaTHYECKUX OTHOIICHUH W
HaXO0XXJICHUE TEOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WiIu ajJrOpuTMaM, MpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a/1aY;

OPUMEHSTh MPOCTEUIINE MPOrPAMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJIUTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKWU3HU, paCO3HABATh MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSThH TMOJTYyYCHHbIC 3HAHHUS Ha MPAKTUKE: aHAIM3UPOBATh pealibHbIC
CUTyalldd W TPUMEHATh H3YUYEHHBIE TOHATHUS B MPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKd CHOPMYIHPOBAHHOM NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUd Ha $3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
WCII0JIb30BaHUEM IeOMETPUUYECKUX MOHATUN U TEOpEM, alllapara ajireopsl, peniaTh
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYMH;

Teopust BeposiTHOCTEH:

YUTATh U CTPOUTH TAOJIUIIBI U JTUATPAMMBI;
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ONEpUpPOBaTh  MOHATHUSAMHU:  cpeAHee  apudmernyeckoe,  MeaAMaHa,
HauOoJIbLIee, HAMMEHBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JAHHBIX;

OMEepUpPOBaTh MOHATUSAMU: CIyYaWHBIM IKCIEPUMEHT (OMBIT) U ClydailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (JEMEHTApPHBIM HMCXOJ) CIy4ailHOrO OIIbITa,
HAXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMU,
HaxXoJUTb U CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX;

HaxXoAUTh U (QOPMYJIUPOBATH COOBITUSA: IIEpECEYeHHE U OO0bEIUHEHHUE
JAaHHBIX COOBITUH, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO, ITOJIb30BATHCS
auarpaMMamu Diiepa u OpMyJIION CIIOKEHHsI BEPOATHOCTEH TIPH PEIICHUH 3a/1a4;

OTIepUPOBAThH MOHATUSAMU: YCIOBHAs BEPOSTHOCTH, HE3aBUCHUMbIE COOBITHS,
HaXxOJWUTh BEPOATHOCTH C IIOMOIIBIO NPABWIA YMHOXKEHUS, C ITOMOILIBIO JAEpeBa
CIIy4alHOTI'O OIIBITA;

OPUMEHATh KOMOMHATOPHOE MPAaBUIO YMHOXEHHUS NHpH PEIICHUH 3a/1ady;
ONEpPUPOBATH MOHATUSMM: MCIBITAHWE, HE3aBUCHMBIE HCHBITAHUS, CEPUS
UCIIBITAHUM, yCHeX W HeyJaya, HaXOAUTh BEPOATHOCTH COOBITHMM B cepuu
HE3aBUCUMBIX HCHBITAHUN /10 MIEPBOTO YCIeXa, HAXOIUTh BEPOATHOCTU COOBITUNA B
cepuu ucnbITaHuil bepnyiuy;

OIIEpUPOBATh  IMOHATUAMM:  CllydallHasg  BEJIIMYMHA,  pacIpeiciicHue
BEPOSATHOCTEH, IMarpaMMa paclpeIeacHus.

CpaBHMBATb  BEPOSATHOCTM  3HAYECHUM  CIy4yalHOM  BEJIMYMHBI IO
pacIpeneseHUIO WIK C IIOMOIIBIO AUArPaMM;

ONEpPUPOBATh  IOHATHEM  MATEMATHUYECKOIO  OXUIAHWS, NPUBOAUTH
IIPUMEPBI, KAK MPHUMEHSAETCS MATEMAaTUYECKOE OKHMIAHUE CIy4alHOM BEJIMYHUHBI
HaXOJWTh MaTEMATUYECKOE OKUIAHUE TIO TAHHOMY PaCIIPEIEICHHUIO;

UMETh MIPEICTABICHHUE O 3aKOHE OOJIBILINX YHUCETT;

VUMETH MPEICTABIECHUE O HOPMAJIBHOM PacClpeIeICHAN
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3. CTPYKTYPA U COAEP KAHME YYEBHOI'O IPEJIMETA OYVIIL.04
MATEMATHKA

3.1 O6bem yueonoro npeamera OVYIL.04 MaremaTuka v BUbl yueOHOi
padoThI

Bup yueOHol padoThI O0bem

4acoB
O0beM padoThbI 00YyYaAIOIIUXCS B AKaJeMHYEeCKUX Yacax (BcCero) 296
O0bem padoTbl  O0y4YaWIIMXCA BO  B3aUMOAEHCTBMH € 272

npenojaasaresemM (Bcero)

B TOM YHUCIJIC.

JIEKIIUA 116

NPAKTHUECKHUE 3aHATUS 156

IIpome:xxyTouyHas arrecrauus B popme

Ne1u 2 cemectp —3K3aMeH, B TOM YHUCIIE: 24
MOATOTOBKA K SK3aMEHY,
npeadK3aMeHAIlMOHHAsl KOHCYJIbTaIIUS,
poLeaypa CAauu 3K3aMeHa
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3.2 Temaruveckuii JiaH u cogep:kanue ydyeoHoro npeamera OYIL.04 Maremaruka

TemaTnueckue O0beMm OcHoOBHBIE BUABI JeITeJILHOCTH
OcHoBHoOe coJep:kaHue
0J10KM, TEMBbI 4acoB o0yuawuerocst
1 2 3
Tema 1. CoJiepxaHue JICKIUU 2
MHuo:xecTBa 1 MHo>ecTBO, onepanuy HajJ MHOKecTBaMHU. Jluarpammsl Dinepa—BeHHa. Hcnons30BaTh TEOPETUKO-
panMoOHAJIbLHBIX | PantnonansHbie yncna. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, IPOIICHTHI, MHOECTBEHHBIN anmnapar s
H OECKOHEYHBIC MTEPUOANUECKHIE NpoOH. Apu(METHUIECKUE OTIEPALIUN C ONMUCAaHMS X0J1a PELICHUS
JAeHCTBUTEJNBHBI | palliOHATLHBIMH YUCJIAMU, TIPE0OPA30BAHUS YHCIIOBBIX BHIPAKECHUH. MaTeMaTUYECKHUX 3a/1a4, a TAaKkKe
X YHCeJl. [Ipumenenne npoOeli 1 MPOILICHTOB IS PEIICHUS MPUKIIATHBIX 3a/1a4 U3 peabHBIX MPOIIECCOB U SBJICHHUM, TPU
PanmonanbHble | pa3MYHBIX OTpaciieil 3HaHUH U pealbHOM Ku3HH. JleficTBUTETbHBIC YHCTA. pEIIeHNH 337249 U3 JPYTHX YUeOHBIX
ypaBHeHHsA M | PanmoHanpHBIC U UPpAIIMOHATIbHBIE YK ClIa. ApudMETUIECKHIE OTIepaIluu ¢ npeameToB. OniepupoBaTh
HEPaBEHCTBA | JelicTBUTEIbHBIMU ynciamMu. [IpubnmkEHHbIE BEIYUCIICHNUS, TIPaBUIIa MOHATUSAMHU: PAlUOHATBHOE YUCIIO,

OKpYIJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa BEIYMCIEHUN. ToXaecTBa U
TOXKJIECTBEHHBIC TPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHHUSI.
HepaseHnctBo, penienre HepaBeHCTBA. MeTo 1 MHTEpBaJIOB. Penienne nenbix
U 1poOHO-paAIIMOHATIFHBIX YPaBHEHHUH U HEPABEHCTB

IeWCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAsSI IPOOB, TECATUIHAS
Jpo0Ob, MPOIIEHTHI. BBITIOTHATE
apu(METHYECKHUE OTIEPAIIHH C
paroHaIbHBIMU U
JEHCTBUTEILHBIMU YNCIIAMHU;
NpUOIKEHHBIC BRIYHCIICHUS,
UCTIONB3YS IPAaBUJIA OKPYTJICHHUS.
JlenaTh NPUKHUIKY U OLICHKY
pe3yJibTaTa BEIYUCICHHA.
OnepupoBaTh MOHATHIIMU:
TOXKIECTBO, ypaBHCHHE, HEPABCHCTBO,
I[eJI0e ¥ paliOHaIbHOE YPaBHEHNE,
HEPaBEHCTBO. BHIMOIHATH
npeoOpa3oBaHUsI IEIIBIX U
palroHaIbHBIX BhIpaKeHUH. Pemartpb
OCHOBHBIC THIIBI LIEJTBIX
UppaIMOHAILHBIX YPABHCHHI U




HepaBeHCTB. [IpuMeHsITh
paluMOHaIbHBIE YPABHEHUS U
HEpaBEHCTBA JUIsl pEIICHUS
MaTeMaTUYECKHUX 3a/1a4 U 3aJ1a4 U3
pa3IMyYHbIX 00JacTe HayKu U
peabHOM JKU3HU

[IpakTyeckue 3aHsATu 4
Tema 2. CoJiepxaHue JICKIUH 4
POyHKUUH H 1 ®ynknus, cnocoOsl 3a1anus GyHKIuU. B3auMHo oOpaTHbie QyHKIUY. OnepupoBath MOHATHIMU: QYHKIIHS,
rpaQuKu. I'paduk dpynkuu. O6nacTh onpeaeacHus U MHOKECTBO 3HaUECHUH crnoco0bl 3a7aHus GYHKINHU, B3aUMHO
Crenens ¢ ¢bynkuu. Hymu dynkuuu. IpomexxyTku 3HakonocTossHeTBa. YETHBIE U oOpaTHble PYHKIMH, 00IaCTh
HeJbIM HeuétHble pyHKIuU. CTeneHs ¢ 1enbiM nokaszareneM. CtanaaptHas Gpopma OIIpEAEIIEHUS] U MHOXKECTBO 3HAYEHUM
noKasarejem 3aMuCcH IEUCTBUTEIIBHOTO uncia. Mcnonp3oBanue noaxoasmeid Gopmsl byukun, rpaduk QyHKIUN;
3alACU AEVCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUUECKUX 3a]a4 U YETHOCTh M HEYETHOCTH (PYHKIINH,
npeacraBieHus JaHHbIX. CTeneHHas QyHKINS ¢ HaTypaJIbHbIM U LEIbIM HyJIU QYHKIUH, TIPOMEKYTKHI
nokasaresneM. E€ cBoiicTBa u rpaduk 3HAKOIIOCTOSHCTBA. BBINOIHATE
npeoOpa3oBaHus CTETICHEH C IEJTBIM
nokasarenem. Mcnonb3oBath
CTaHIApTHYIO (GOpMY 3aIUCH
JEHUCTBUTEIBLHOTO YUCIIA.
®opMyIUpoBaTh U UIUTFOCTPUPOBATH
rpaduyecKy CBOMCTBA CTENEHHON
¢bysakumu. Beipaxats hopmynamu
3aBHCHUMOCTH MEKy BEITUYHHAMHU.
Hcnonb3oBaTh HUGPOBHIE pECYpPCHI
111 HOCTPOEHUs TpapUKOB (PyHKIMH
Y U3YYEHUS UX CBOWCTB
[TpakTHYecKue 3aHATHS 6
Tema 3. CoJnepxaHue JICKIUH 2
Apudmerndeck | 1 Apupmernueckuii KOpeHb HATYpaJIbHOH cTeneHu. JeicTBus ¢ ®opMynMpOBaTh, 3AUCHIBATH B

Uil KOpEeHb N—
Oi cTeneHmn.

apu(pMeTHYECKUMH KOPHAMU N—Oi cTeneHu. Pemenne nppanoHaibHbIX
ypaBHeHHH 1 HepaBeHCTB. CBoiicTBa M rpad)uK KOPHS N-0i CTENEHU

CUMBOJIMYECKOH hopme u
WJUIIOCTPUPOBATH IPUMEpPAMU




HNppaunonajabH
ble YpaBHeHUs
U HepaBeHCTBa

CBOWCTBA KOPHS N-OM CTEIICHMU.
BrinonusaTe npeodpazoBanus
UPPALMOHAIILHBIX BBIPAXKECHUH.
Pewrate 0OCHOBHBIE THIIBI
UPPALMOHAIIBHBIX YPaBHEHUN U
HepaBeHCTB. [IpuMeHaTs s
pEeLlIeHUs Pa3IMYHBIX 3a7a4
MPPALMOHAIIBHBIE YPABHEHUS U
HepaBeHcTBa. CTPOUTD, YUTATh
rpaduk KOpHS n-0if cTeneHu.
Hcnonb3oBaTh HUPPOBHIE pECYPCHI
JUTSI IOCTPOCHHMS TpadUKOB (PyHKITHHA
U U3YYEHUS UX CBOWCTB

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Tema 4.
Dopmy.ibl
TPUTOHOMETPH
u.
Tpuronomerpu
yecKkue
YPABHEHUA

CopeprxkaHue JeKIUH

1.CuHyC, KOCHHYC ¥ TaHT'€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YHCIOBOTO aprymMeHTa. TpuroHoMeTpudeckas
OKPY’KHOCTB, ONIPE/ICIICHIE TPUTOHOMETPHIECKIX (PYHKIIUH YUCIOBOTO
aprymenTta. OCHOBHBIE TpUroHoMeTpuaeckne hopmyssl. [IpeodpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUI. PelieHne TpUroHoMeTpruecKux
YpaBHEHUU

IIpakTHyeckue 3aHsATUA

OnepupoBaTh NOHATUSIMH: CUHYC,
KOCHHYC M TAHT€HC MTPOU3BOJILHOTO
yria. Mcnonb3oBarh 3anuch
IIPOM3BOJILHOTO yIJla uepe3 oOpaTHbIE
TPUTOHOMETpHUECKHEe QDYHKIIUH.
BoinonHsaTe npeodpazoBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHHIA.
Pemrate OCHOBHBIE THITBI
TPUTOHOMETPHUECKHUX YpaBHEHUIN
OnepupoBaTh MOHATHIIMU:




Tema 5. 1.IlocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IIOCIICI0BATCIEHOCTEH. IIOCJIEIOBATEILHOCTD,
IocaenoBareab | MOHOTOHHBIE TIOCTIEA0BATENBHOCTH. AprudMeTHIECKast U FeOMeTprIecKas apudmernyeckas u reomeTpuiecKas
HOCTH M nporpeccuu. beckoneuHo yObIBaromas reoMmerpudeckast porpeccus. Iporpeccuu; 6eCKOHEYHO
nporpeccuu Cymma OeckoHE4HO YOBIBarOIIe reoMeTprueckoit nmporpeccun. @opmyia yObIBaloIIasi TeOMEeTpUYECcKas
CJIO’KHBIX ITPOLIEHTOB. Vcrionb30BaHKe MIPOrpecCru AJisl PELLIEHUS peaabHbIX nporpeccusi, cyMMa 0€CKOHEYHO
3aJ1a4 MPUKJIAHOTO XapaKTepa yObIBaIOIIEH TeOMETPUUYECKOM
MpOrpeccuu. 3aaBaTh
MOCJIE0BATEIHLHOCTH PA3InYHBIMU
ciocobamu. [Ipumensats hopmyy
CJIOKHBIX MPOLIEHTOB JIJISl PeLICHUS
3aJ1a4 U3 peanbHON MPAaKTUKH (C
MCIIOJIb30BaHUEM KaJIbKyIIATOPA).
Hcnonb3oBath cBOMCTBA
MOCIe0BaTEeIbHOCTEN U MPOTPeCcCHit
JUTS peIlIeHUs] peaIbHBIX 3a]1a4
MIPUKJIATHOTO XapaKTepa
[IpakTyeckue 3aHsATUA
Tema 6. Copnepxanue JeKIUU [TpuMeHsITh OCHOBHBIE TIOHSATHUS Kypca
HosTopenue, OCHOBHBIE TIOHATHSI Kypca aareOphl B HaYal MAaTEMaTHYECKOTO aHAJIH3a, IreOphl M HAYAIT MATEMATHYECKOTO
0bodmenwue, 0000IIeHIE ¥ CHCTEMATU3AIUS 3HAHHI aHaiM3a Ui peIicHus 3aad u3
CHCTEeMaTHU3aIH pPCATbHOM JKU3HH U APYTHUX
sl SHAHUH IIKOJIBHBIX JUCIHUILTAH
[IpakTHuecKue 3aHATHS
Tema 7. CoJnepxaHue JICKIUH
BBenenue B OcCHOBHBIE MOHSTHS CTEPEOMETPUU: TOUKA, MPSAMasi, IJIOCKOCTh, AKTyanu3upoBath (haKThl 1 METO/IbI
CTEpEeOMeTpHI0 | mpocTpaHcTBO. [IpaBuia n3o0pakeHns Ha pUCYyHKaX: U300paskeHus TUTAHUMETPHUH, PEJIEBAHTHBIE TEME.

IJIOCKOCTEH, MapasuiesIbHbIX MPAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
[TonsTust: mepecekarolyecs MmI0CKOCTH, epeceKaroiuecs npsamas u
IUIOCKOCTh. 3HAKOMCTBO C MHOTOTPAaHHUKaMH, U300paKeHUE
MHOTOTPaHHUKOB HAa PUCYHKAaX, Ha MPOEKIIMOHHBIX yepTekax. HauanbHbie

[Tomyuath npeacTaBIeHUS O
NPOCTPAaHCTBEHHBIX (HUTYypax,
pa3buparthb mpocTenme npaBuiIa
M300pakeHHs ITHX Quryp.




CBEZICHMs 0 KyOe U nupaMu/ie, ux pa3BEpTKU U Mojenu. CeueHus
MHOTIOrpaHHUKOB. [ToHsATHE 00 aKCMOMaTHYECKOM MOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX

N300paxaTh MpsMYIO U IIIOCKOCTh Ha
pucyske. PacrioznaBatb
MHOTOTPaHHUKH, TUPAMULY, KyO,
Ha3bIBaTh MX AJIEMEHTHIL. JlenaTh
PUCYHOK Ky0a, TUPaMHU/IbI, HAXOAHUTh
OIUOKK B HEBEPHBIX U300PAKCHUSX.
3HAKOMUTELCS C CCUCHUSIMU, C
METOJIOM CIIE/IOB; UCIIOJIb30BaTh AJIs
MIOCTPOCHHUS CEYCHHSI METO]T CJIC]IOB,
KpaTKO 3aIUChIBATH IIaru
mocTpoeHus cedeHus. Pacro3naBars
BU/I CEUCHUS

Y OTHOIIICHUH, B KOTOPBIX CEUCHHE
JeauT pedpa KyOa, HaXOIUTh
Ionaab ceueHus. Mcnons30Barh
nosooue Mpy pelieHny 3a1ad Ha
MOCTPOEHUE CeYEHUN. 3HAKOMUTHCS C
aKCHOMATHYECKUM TTOCTPOCHUEM
CTepEOMETPHUH, C AKCHOMaMH
CTCPEOMETPHUH | CIICJICTBHIMH U3
HuX. UmocTpupoBaTh akCHOMBI
PUCYHKAMH U IPEMEpPaMH U3
OKpYKaromiel 00CTaHOBKU

[TpakTHYECKHE 3aHITHS 4
Tema 8. CoaeprkaHue JIeKIHH 3
Ipsimblie u B3anmHoe pacmnosiokeHue IpsAMbIX B IIPOCTPAHCTBE: MEPECEKAIOIHECs, AKTyanmu3upoBaTh (PaKThl U METOBI
IILIOCKOCTH B HapaJ'IJ'IeJ'II)HBIe n CKpCHII/IBaIOH_II/IeCﬂ prIMBIC. HapaJ'[J'IeJ'H)HOCTB HpHMI)IX n HJ'IaHI/IMeTpI/II/I, pCJ'IeBaHTHI)IG TEME,
NPOCTPAHCTBE. | IUIOCKOCTEH B MPOCTPAHCTBE: Mapaslie/ibHbIC MPSIMbIC B IPOCTPAHCTRE; MPOBOIUTH aHAIOTHH. [lepeuncisaTh
IMapannenbHoc | mapaIeIbHOCTH TPEX MPAMBIX; MAPAIIICTBHOCTD MPSIMOM M TIOCKOCTH. BO3MOYKHBIE CITOCOOBI PACTIONIOKEHUS
Th NPAMBIX H VTI1bI ¢ COHAIPABICHHBIME CTOPOHAMH; YTOJ MEXIY TPSMBIMH B JIBYX TPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTel npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapaieabHbIe MII0CKOCTH; WLTIOCTPUPOBATh UX Ha MPUMEpax.

CBOIiCTBa apaJijiCJIbHBIX IJIOCKOCTEH. HpOCTGfIIlIH@ MMPOCTPAHCTBCHHBIC

I[aBaTB OIIPCACIICHUC




(GuUTypHI Ha IIOCKOCTHU: TETPAdP, KyO, mapauieIenure T; OCTPOCHHE
CeueHuu

CKPEILMBAIOIINXCS MPSAMBIX,
(dbopMyIIUpOBaTh MPHU3HAK
CKPEILMBAIOIIUXCS PSAMBIX U
MIPUMEHSATD €ro MPU PEIICHUH
3amad. Pacrio3HaBaTh npusmy,
Ha3bIBaTh €€ 371eMeHThl. CTPOUTH
CEUEHUs IIPU3MBbI HAa TOTOBBIX
yeprexax. [lepeuncnsate BO3MOXKHbBIE
CTIOCOOBI B3aUMHOTO PACIIOTIOKECHHS
MPSIMOM M IJIOCKOCTHU B
IIPOCTPAHCTBE, IPUBOAUTD
COOTBETCTBYIOIINE PUMEPHI U3
peanbHOM xu3HU. [[aBaTh
onpeereHue NapajlIeIbHOCTH
IIPSIMOM U TNIOCKOCTH.
@opMynMpOBaTH NPU3HAK
[IapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH, YTBEPKACHHUE O MIPAMOI
IIEpeceUeHNs IByX INIOCKOCTEH,
MPOXOIAIINX Yepe3 MnapaiiesibHbIe
npsiMble. Pemmarte npakTuueckue
3a7a4¥ Ha TOCTPOCHUE CEYECHUI
MHOrorpaHHuka. OOBSCHATH CiTy4an
B3aMMHOI'O PaCIOJIOKEHUS
IJI0CKOCTEN. J[aBaTh onpeneneHue
MapayIeIbHbIX TUIOCKOCTEN;
IIPUBOJUTH IPUMEPHI

W3 peaIbHOM )KM3HU M OKPY KaroIen
00CTaHOBKH, WJUTIOCTPUPYIOLIHE
MapajyIeIbHOCTD MIIOCKOCTEH.
Hcnons3oBath Npu3HAK
MapaJUIEIbHOCTH JIBYX INIOCKOCTEH,




CBOMCTBA MapAJUIEIIbHBIX IIJIOCKOCTEN
IIPU PELLIEHUH 3a/1a4 Ha TOCTPOEHUE.
OOBSCHATD, UTO HA3BIBACTCS
MapajuieJIbHbIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHAETCS IPOEKTHPOBAHNE
¢uryp Ha miockocth. M300paxaTs B
[apajuleIbHOM MPOEKIMH pa3IuyuHbIe
reoMeTpuueckue QUrypsl.
MoaenupoBaTh pealibHbIE CUTYaIUU
Ha s13bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIH C
HCIIO0JIb30BAHUEM F€OMETPUUECKUX
noHsATui. Mcnonb3oBaTe npu
pelIeHny 3a1a4 Ha IOCTPOCHHE
CEUYEHUI NOHATHE NapaJUIeIbHOCTH,
MIPU3HAKYU U CBOMCTBA NapaJljIeIbHbIX
MPSIMBIX HA IIJIOCKOCTH

[IpakTyeckue 3aHsATUs 4
Tema 9. Conep:xanue JeKIUH 3
IMepnenauxkyns | [lepneHAUKYISIPHOCTE MPSIMOM U IJIOCKOCTH: TIEPIICHANKYIISIPHBIC TIPSIMBIE AKTyanu3upoBath ()aKThl B METO/IbI
PHOCTH B IIPOCTPAHCTBE, MPSIMbIE MapaieIbHbIe U MePIECHAUKYISPHBIE K IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
NPSMBIX U IJIOCKOCTH, MPU3HAK TMEPIECHANKYISIPHOCTH TIPSIMOM M TNTIOCKOCTH, TEOpeMa MPOBOAUTDH aHANOTUU. OOBSICHATD,
IJIOCKOCTe 0 MPSMOM NMepHEeHAUKYISAPHON minockocTu [lepneHIuKyIsip U HaKJIOHHBIE: KaKOM yToJI Ha3bIBAETCS YIJIOM MEXITY

pPacCTOAHNUEC OT TOYKH A0 IJIIOCKOCTH, paCCTOAHUC OT HpSIMOﬁ J0 IIIIOCKOCTH

IIEPECEKAOIIMMHUCS IIPSIMBIMU,
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTpaHCTBE. J[aBaTh onpeaeneHue
NEPIEHIUKYJISIPHBIX IPAMBIX U
MIPSAIMOM, MEPIICHIUKYJIIPHOM K
I10cKOCTH. HaxomuTh yriibl Mex Iy
CKPEILMBAIOIINMUCS IPSIMBIMU B KyOe
u nupamuje. [IpuBoanuTe npuMepsl U3




peanbHOM JKU3HHU U OKpYXKarolen
00CTaHOBKH, UJUTFOCTPUPYIOLIUE
MEePHEHIUKYISIPHOCTD MPSMBIX B
IIPOCTPAHCTBE U
HEPIEHIUKYISIPHOCTD MPSIMOU K
m10ckoCcTH. POpMyIMPOBaTh NPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMON U
IIJIOCKOCTH, IPUMEHATH €0 Ha
MpaKTUKE: OOBACHITH
MepIEHANKYISIPHOCTD pedpa Kyba u
JaroHajld €ro rpaHy, KOTopasi €ro He
COJIEPKUT, HAXOAUTH JJIUHY
JAvaroHaau Kyoa. Beraucisate BeICOTY
MPaBWIBHOUN TPEYTrOJIbHON U
IIPaBUJILHOM YETBIPEXYTOJIBHON
nupaMu] 1o JuinHaMm pédep. Permars
3aJ1a4M Ha BBIUMCIIEHUS], CBA3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSMOIL U
IUIOCKOCTH, C UCIIOJIb30BAaHUEM NIPU
pELIeHNH TUTAaHUMETPUUECKUX (GaKTOB
U MeT0/10B. OOBACHATH, YTO
Ha3bIBAIOT NEPIIEHIUKYIIPOM U
HAKJIOHHOM U3 TOYKHU K IJIOCKOCTH;
MPOEKIMEN HAKIOHHOM Ha TIIOCKOCTb.
OOBACHATD, UTO HA3BIBACTCS
paccTOsTHUEM: OT TOUYKH JI0
MJIOCKOCTH; MEXAY MapajlieIbHbIMU
IJIOCKOCTSIMU; MEXKIy NMPSMOU U
MapaJuIeIbHOMN €1 INIOCKOCTHIO;
MEXKIy CKPEIIUBAOIUMUCS
npsiMbIMU. HaxoauTh 3TH paccTosHUS
B ITPOCTHIX ClIydasx B KyOe,




nupamue, npusme. MoJieaupoBarthb
peanbHBIC CUTYaIlUH Ha S3BIKE
r€OMETPHUHU, UCCIIEA0BATh
MMOCTPOSHHBIE MOJICITH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
noHatuil. Micrnonap30BaTh npu
pelIeHUH 3a]1a4 Ha IIOCTPOCHHE
cedyeHuit reopemy Iludaropa,
CBOMCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB

[IpakTueckue 3aHATUA

Tema 10.
Yriabl mexny
NPAMBIMH U
IJIOCKOCTSIMH

Conep:kanue JeKIUN

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSMOM U INIOCKOCTBIO; IBYTPaHHBIN
yroJ1, JINHEWHBIN yToJ IBYIpaHHOro yria. [lepnenaukynsipHOCTb
IJIOCKOCTEM: IPU3HAK NEPIIEHIUKYIIIPHOCTH JIBYX IUIOCKOCTeN. TeopeMa o
TPEX NMEPIECHIUKYIApax

AKTyanu3upoBath (HaKThl 1 METO/IbI
IJIJAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHajoruu. JlaBate
OIpeJIETICHUE YTJIa MEXY IPSIMOU U
IUIOCKOCTBIO, POPMYJIUPOBAThH
TEOpEMY O TPEX NMEPIEHAUKYIIAPAX U
oOpaTHy1o K Heil. Haxonauth yromn
MEXKy TIPSIMOU U IUIOCKOCTBIO B
MHOT'OTPaHHUKE, PACCTOSHHUE OT
TOYKH JI0 IPSAMOM Ha MIIIOCKOCTH,
HCIIOJIb3YSl TEOPEMY O TPEX
nepneHauKkysapax. [Iposoanute Ha
YepTekKe NEePHEHIUKYISAP: U3 TOUKU
Ha IIPSIMYI0; U3 TOYKH HA IIJIOCKOCTb.
JlaBaTh onpeneneHrue JByrpaHHOIO
yriia u ero 31emMeHToB. OOBSICHATH
PaBEHCTBO BCEX JIMHEHHBIX YIJIOB
JAByrpaHHoro yraa. Haxoaute Ha




YepTeKe JBYIPAHHbBIN yroJ pu
pedpe MUupaMu/Ibl, MPU3MBIL,
napajuiesenumneaa

JlaBathb ompeesieHne yriia MexIy
IJIOCKOCTSIMU. J[aBaTh onpesesnieHue u
dhopmyupoBaTh MpU3HAK B3aUMHO
MEePHEHANKYIISIPHBIX TIOCKOCTEH.
Haxoautp yriibl MeXay MI0CKOCTSIMU
B Ky0Oe u nupamuze. Mcrnonb3oBath
P PEIICHUH 3a/1a4 OCHOBHBIC
TEOPEMBI U METObI TFITAHUMETPHH.
MopenupoBaTh peaJibHbIE CUTYyaITu!
Ha sI3bIKE T€OMETPHUH, UCCIIEI0OBATh
MMOCTPOSHHBIE MOJICITH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
noHaTuil. Micrnonas30BaTh npu
pelIeHn  3a7a4 Ha MIOCTPOCHHE
CEYeHWI COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Tema 11.
MHororpaHHuKk
H

Conep:kanue JeKIUN

IToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOIPaHHUKA,
BBIITYKJIbIE ¥ HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPAaHHUKA.
ITpu3sma: n-yrosibHas pu3Ma; TpaHu. 1 OCHOBAHUS NIPU3MBL; IIpsIMasi U
HAKJIOHHAs MIPU3Mbl; OOKOBAas U MOJIHAS TIOBEPXHOCTH MTPU3MBIL.
[Tapannenenunen, NpsIMOYTOJIBHBIN MAapajUIEIECUIIE] U €T0 CBOMCTBA.
IInpamupa: n-yrojapHas MUpaMUJIa, TPAHU U OCHOBAHUE ITUPAMUIBL;
O0KOBast ¥ MOJHAs MOBEPXHOCTh MUPAMHU/JIbL; IPABUIIbHAS U yCEUEHHAs
nupaMuia. JIEeMEHThI IPU3MbI U upamubl. [IpaBunbHbIe
MHOTOTPaHHMKU: TIOHATHE IPABUJIBHOTO MHOIOIPaHHUKA; TPaBUJIbHAS
IIPU3Ma U NIPaBHJIbHAS IMPAMHUJIA; IPABUJIbHAS TPEYTOJIbHAS TUPAMUAA U
paBWIbHBIN TeTpasap; Ky0. [IpeacTaBiaeHue o mpaBUIbHBIX

AKTyanu3upoBaThb (PaKTbl U METOAbI
IJIJAHUMETPHUH, PEIICBAaHTHBIE TEME,
IIPOBOAMTH aHajoruu. /laBate
OIIpeZICIICHUE MTapalIeNeInIea,
pacrno3HaBaTh €ro BUJbl U U3y4aTh
cBoMcTBa. JlaBaTh omnpeneneHue
MIMPAMMJIBI, PACTIO3HABATH BUJIBI
nupaMui, GopMyJIMpOBaTh CBOICTBA
pEdep, rpaHeli U BHICOTHI MTPABUIILHOM
nupamuael. Haxonuts miomans
MOJIHOM ¥ OOKOBOM MOBEPXHOCTH




MHOTOTpaHHMKaX: OKTa’dp, 10AeKa3ip U ukocayap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHSL OTHOCUTENIBHO TOYKH, PSMOM, MJIOCKOCTH.
DneMEeHTBl CAMMETPUHN B TUPaMUIaX, Napauleenuneiax, paBuIbHbIX
MHOI'OIpaHHMKaxX. BeluncieHne 3J1eMeHTOB MHOTOTPaHHUKOB: péOpa,
JuaroHany, yrisl. [lnomaas O0KOBOM MOBEPXHOCTH U MOJTHON OBEPXHOCTU
IPSAMOM ITPU3MBI, IIJIOLIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
npsaMoit mpu3mel. [1nommaas 60KOBOI MOBEPXHOCTH U IOBEPXHOCTH
IIPaBUIBHOM NUpaMuUbl, TEOpEMa O MJIONIa M OOKOBOM MOBEPXHOCTH
yCE€4EHHOU NMUPAMMUIBI

nupamuasl. /JaBate onpeneneHue
YCEUEHHOM MUpaMuIbl, Ha3bIBaTh €€
35eMeHThl. POpMyIIPOBATH TEOPEMY
0 IIoH[aAu OOKOBOM MOBEPXHOCTH
IIPaBUJILHOM YCEUYEHHON TUPAMUIBI.
Pewrate 3a1aun Ha BBIYMCIICHUE,
CBSI3aHHBIE C IMPaMMIaMU, a TAK¥Ke
3a/1a4d Ha IOCTPOEHUE CEUECHUI.
JlaBaTh omnpeneneHue Ipu3Msl,
pacro3HaBaTh BUbI IPU3M,
n300pa)kaTh MPU3MbI Ha YEPTEXKE.
Haxonute miomaas HoJIHOU IR
OOKOBOI TTOBEPXHOCTH MPHU3MBI.
N3ydaTh cooTHOIIEHUS Ditnepa s
qucia pédep, rpaHeil U BEpIIMH
MHOrorpaHHuka. M3yuaTe BUIbI
MPaBUIBLHBIX MHOTOTPAaHHUKOB, UX
Ha3BaHMSI U KOJIMYECTBO IPAHEH.
N3y4ath cuMMeTpHIO
MHOTOTpaHHUKOB. OOBICHITH, KAKUE
TOYKHU HA3bIBAKOTCS CUMMETPUYHBIMU
OTHOCUTEIHHO JAaHHOU TOUKH,
IIPSIMOM WM INIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO UIIN
IUIOCKOCTBIO CUMMETPHUHU (DUTYPHI.
[IpuBOANTE IPUMEPBI CUMMETPUYHBIX
GuUryp B apXUTEKType, TEXHHKE,
npupoae. MoaenupoBats peaibHble
CUTYAIIMH Ha SI3bIKE TEOMETPUH,
HCCIEA0BaTh NOCTPOCHHBIE MOJEINH C
HCII0JIb30BAaHUEM T'€OMETPUUECKUX
MOHSITHI, UCTIOJIB30BaTh MOJ00HE




MHOT'OIr'paHHUKOB

HpaKTI/I‘ICCKI/IC 3aHATHUA

Tema 12.
O0BEMBI
MHOTOTPAHHUK
OB

Conep:kaHue JeKIUA

[Tousatue 06 00bEMe. OOBEM NUpaMUbl, IPU3MBbI

AKTyanu3upoBath (aKThl 1 METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME.
OOBACHATD, KaK U3MEPSAIOTCS 00BEMBI
TeJI, TPOBOJS AHAJIOTHIO C
W3MEPEHUEM IUIOLIAIEHN
MHOTOYTOJbHUKOB. @OpMyIMpOBaTh
OCHOBHEBIE CBOMCTBA 00BEMOB.
N3yuatk, BEIBOAUTH POPMYITHI
00BEMaA MPSAMOYTOIBLHOTO
napajiesenurena, mpu3Mbl U
nupamMuibl. Beraucnsats 00bEmM
MIPU3MBI U TUPAMUJIBI TTO X
aneMeHTaM. [I[puMeHsATs 00BEM 1S
pELIECHHS CTEPEOMETPUYECKUX 3a]1a4
U JUIS1 HAXO0XKIAEHUS T€OMETPUUECKUX
BEJIMYMH. MOoIeTMpOBaTh peabHbIE
CUTYyallUM Ha SI3bIKE TEOMETPHUH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIECIIH C
HCIIOJIb30BAHUEM I€OMETPUUECKUX
MTOHATHH

[IpakTHuecKue 3aHATHS

Tema

Conep:xanue JeKIIUA

CTtpouTh ceueHrne MHOTOTPaHHUKA




13.IloBTOpEHUE
: ceueHwus,
PACCTOSIHUSA H
YIJIbI

ITocTpoeHue ceyeHnii B MHOIOIrpaHHUKE. BbIYMCIIeHre pacCTOSTHUI: MEXKIY
JBYMs TOYKaMH, OT TOYKH 10 IPAMOH, OT TOYKHU A0 IUNIOCKOCTH; MEKIY
CKpELIUBAIOIIUMUCS IPSAMBIMU. BpIUNCIECHUE YITIOB: MEXIY
CKPEILMBAIOIIAMUCS IPSIMBIMHU, MEKIY NPSMOU U IUNIOCKOCTBIO,
JIBYI'PAaHHBIX YIJIOB, YIJIOB MEXY INIOCKOCTSAMU

[IpakTHyeckue 3aHsATHS

METOZIOM clie1oB. JlaBaTh
oTpe/ieNieHUe PACCTOSHUS MEXKIY
¢urypamu. Haxoauts pacctosiaue
MeX/1y TapaieIbHbIMU
IJIOCKOCTSIMU, MEX/TY TJIOCKOCTBIO U
NapajyieIbHON el MPAMOM, MEXITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMH.
CtpouThb JTUHEHHBIN YyToa
JIBYTPAHHOTO yTJia HA YepTexe
MHOTOTpaHHHUKA ¥ HaXOJUTh €T
BennuuHy. HaxoauTs yriasl Mex Iy
MUIOCKOCTSIMU B MHOTOTPaHHUKAX

Tema 14. CoaeprxaHue JIeKIHH W3BnexaTh nHpOpMaIHIO U3 TabIHIl U
IIpencrasiienue | [IpeacraBnenue NaHHBIX C MOMOIIBIO Tabuull U auarpamMm. Cpeinee JMarpaMM, UCHOJIb30BaTh TAOIMIIEI U
AAHHBIX H apupMeTHYeCKOe, MeIHaHa, HanOoJbIllee U HANMEHBIIIee 3HAUCHUS, JMarpaMMBbl JJIs TIPE/ICTaBICHUS
onucarejJbHasg | pazMax, JUCIEpPCHsi, CTAHJAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB CTaTUCTUYECKHUX JaHHbIX. HaxonnuTe
CTATHCTHKA OIMcaTeIbHbIE XapaKTEPUCTHKU
TaHHBIX. BBIABUTATH, KPUTHUKOBATH
TUIIOTE3BI O XapaKTepe CIy4yanHOU
M3MEHUYUBOCTH U OTIPEACISAIONUX e
[IpakTHyeckoe 3aHsTHE (haxropax
Tema 15. Coaep:xxanue JeKIUH BoinensaTe Ha npuMepax Ciry4anHble
Cayuaiinbie CrnyuailiHble S9KCIIEPUMEHTHI (OTIBITHI) M CITydaifHbIe COOBITHSL. COOBITHS B OIIMCAHHOM CIIy4aifHOM
ONBITHI U DneMeHTapHbIe COOBITHA (MCX0/1b1). BepoaTHOCTE CllyyailHOrO COOBITHS. omnbiTe. DOpMYyITUPOBATH yCIOBUS
cay4daiiHble BeposiTHOCTH cOOBITHI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU IIPOBE/ICHUS CIIy4ailHOTO OIbITA.
co0pITHS, coobITHsiMU. [IpakTuueckas pabora HaxonuTh BepOSITHOCTH COOBITHI B
ONBITHI C OTIBITaX C PaBHOBO3MO>KHBIMU
PaBHOBO3MOKH ucxonamMu. MoJenupoBaTh OMBITHI C
bIMH PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
3J1eMEeHTAPHbIM MCXO0JIaMH B XO/I€ MPAKTHYECKON

M MCX0AaMH

[IpakTHueckoe 3aHsATHE

paboThI




Tema 16.
Onepanuu Hax

Conep:kanue JeKIUN

Omnepanuu Hal COOBITHSIMU: TIEpeceUeHre, 00hEINHEHUE COOBITHH,

Hcnonw3oBath quarpamMmsl Ditiepa u
CIIOBECHOE OMHCAaHKUE COOBITHI I

COOBITHSIMH, IIPOTUBONOJIOXKHbBIE cOObITHA. JJnarpammsl Ditnepa. @opmyia cI0KeHUs (OpMYITHPOBKH U U300pAKEHUS

CJI0KeHue BEPOATHOCTEN 00bEIMHEHNUS U NTepECEUCHUs

BepOsITHOCTEM coObITHii. Perrate 3amaumn ¢
UCIOJIb30BaHUEM (DPOPMYJIBI
CJIOKEHUS BEPOSATHOCTEN

IIpakTHYeckoe 3aHATHE

Tema 17. Conep:kanue JeKIun Pemrate 3aga4un Ha HaXOKACHUE

Yenosnas VYciioBHasA BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. [lepeBo ciy4aiiHOro BEPOATHOCTEH COOBITHIA, B TOM dHCIIC

BEPOATHOCTD, skcriepuMenTa. PopmMyia mosHoit BeposTHOCTH. HesaBucnmbie cOOBITHS YCIOBHBIX C IIOMOIIBIO IEPEBA

AepeBo cityyalHOro onbiTa. Onpenensarb

cJIy4aiiHOr o HE3aBUCHUMOCTH COOBITHH 110 (hopmyIie

OIBITA, U 110 OpraHu3aly CIIy4aifHOTO OIbITa

dpopmyna

MOJIHOM

BEPOSITHOCTH H

He3aBHCHMOCTh

COObITHI IIpakTH4Yeckoe 3aHATHE

Tema 18. Coaeprxxanue JIeKIMH Vcnonb30BaTh NpaBUI0 YMHOXKEHUS

DJIEeMEeHTBI Komb6unaropHaoe npasusio ymHoxkeHus. [lepecTaHOBKH U (pakTOpHall. U1 IEPEUNCIIEHUS] COOBITHI B

koMOMHaTOpHUK | Uncno coueranuii. Tpeyronpauk [Tackans. @opmyna 6maoma HeroToHa ciyyanHoM onbite. [Tonb30BaThCs

U (bopMyIIOi B TPEYyTOIEHUKOM
[Tackains anst onpeaesieHus yucia

[TpakTHyeckoe 3aHsATHE coteTatm

Tema 19. Coaep:xxaHue JeKIUA Pa36uBaTh CI0KHBIE IKCIIEPUMEHTHI

Cepun bunapHblii ciydaiiHbIi ONBIT (MCIIBITAHKUE), YCIIEX M Heylaya. Ha OT/IEJIbHbIE UCIIBITAHUSL.

nocjenosareab | HesaBucumbie ucnsitanusi. Cepust HE3aBUCUMBIX UCIIBITAHUN O IEPBOTO OcBauBaTh NOHATHUS: UCIIBITAHUE,

HBIX ycnexa. Cepus He3aBUCHMBIX UcTbITaHui bepnyu. [Ipaktuueckas pabora cepusl HE3aBUCHUMBIX MCIIBITAaHUH

HCIbITAHUI C MCTIOJIb30BAaHUEM AJICKTPOHHBIX TaOJIHUIL [IpuBoauTH IPUMEPHI CEPUI




HpaKTuqecmle 3aHATHUA

HE3aBHCHMBIX UCIIbITaHui. Pemarn
3a71a4¥M Ha TTOMCK BEPOSTHOCTEU
COOBITHY B CEPUU UCTIBITAHUH JI0
MEpPBOro ycrexa u B Cepusx
ucneiTanui bepnyiu. U3yyars B
X0J1e TTPaKTUYECKOU pabOTHI C
HCII0JIb30BAHUEM SJICKTPOHHBIX
TaOJIUI] BEPOSITHOCTH COOBITUH B

2 CEpUsAX HE3aBUCUMBIX MCIBITAHUI
Tema 20. Coaepxxanue JIeKIMH 2 OcBauBaTh NOHATHUSA: CIIy4aiiHas
Crnyualinble Cnyuaiinas BennumnHa. Pacnipenenenue BepositHocTeil. luarpamma BEJIMYMHA, pacupesiesieHne, Tadnumna
BEJIMYMHBI U pacnpenenenus. Cymma U IpOU3BEACHUE CIIy4alHbIX Beau4rH. [Tpumepsr pacnpezeseHus, 1narpaMMa
pacmupeieNeHuss | pacipelelIeHU, B TOM YHCIIe TEOMETPUYECKOE U OMHOMUAIBHOE pacnpenenenus. [lpuBoauts
IIPUMEPHI PaCPEEIICHUAN, B TOM
YHCJIe TEOMETPUUYECKOTO U
OouHoMuanbHOro. CpaBHUBATH
pacnpeenenus ciy4aiHbIX BETUYUH
Haxonuts 3Ha4eHNs CyMMBI U
IIPOU3BEICHNUS CITyYailHbIX BEJTNYMH.
CrpounTts 1 pacrio3HaBaTh
reoMeTpUuecKoe 1 OMHOMHMAIIBHOE
[TpakTHyeckue 3aHATHS 2 pacnpezeieHue
Tema 21. Copnepxanue JeKIUU 1 [ToBTOPSTH N3yUEHHOE U
IToBTOpEHME, OnwucarenpHas cratuctuka. CiayyaliHble ONBITHI U BEPOATHOCTH CITyYalHbIX BBICTPAMBAaTh CUCTEMY 3HAHHUU
0000111eHHE, coObITHii. Onepanuu HaJ COOBITUSIMH. DIIEMEHThl KOMOMHATOPHUKH, CEPUHI
CUCTEMATH3ALMA | HE3aBUCUMBIX HCIIBITAHUM
3HAHUH [IpaKTHYECKHE 3aHATHS 1
IIpoMexxyTouHas arrectanus 12
Tema 22. \ Conep:kaHnue JeKIUN 4




CreneHs ¢ Crenens ¢ palMoHaIbHBIM IOKa3aTeneM. CBONCTBA CTENEHH. ®opMyIupoBaTh, 3aIIMCHIBATh B

pauuoHajabHbIM | [IpeoGpa3oBanue BbIpaXKeHUH, COlEPKAILUX PALIUOHATIBHBIC CTEIICHH. CUMBOJIMUECKOH opme U

noKa3sareJsieM. [Toka3zarenbHbIe ypaBHEHHs U HepaBeHCTBA. [lokazarenbHas GpyHkuus, eé WUTIOCTPUPOBATh IPUMEPAMHU

IMoka3aTtenbHasi | CBOWCTBA U rpauk CBOMCTBA cTeneHu. [IpumensTs

(yHxuus. CBOICTBA CTEIICHU IS

IToxa3zaTenbHbI peoOpa30BaHus BbIPAKEHU.

€ YPaBHEHMs H ®opMyIupoBaTh U UILUTFOCTPUPOBATH

HepaBeHCTBA rpaduuecKy CBOMCTBA [10Ka3aTeIbHON
¢byHkuuu. Pemats OCHOBHBIE THITBI
IIOKa3aTeIbHbIX YPAaBHEHUN U
HepaBeHCTB. Mcnonbs3oBaTh
U(POBBIE PECYPCHI AJIS IOCTPOEHUS
rpaduKoB PyHKIUI U U3yUEHHS UX
CBOMCTB

[IpakTyeckue 3aHsATus

Tema 23. Conep:xkaHue JeKIMH

Jlorapugmuuec | Jlorapudm yncna. JlecaTHIHBIC U HATYpAIbHBIC JIOTApH(PMEI. @opMyIMpOBaTh, 3ANUCHIBATH B

kas pynkuus. | [IpeoGpasoBanue BhIpaKEeHUH, COAEPKAIIUX JTOTAPHUPMBIL. CHUMBOJIMYECKOH opme U

Jlorapupmuuec | Jlorapudmuyeckue ypaBHeHHs U HepaBeHcTBa Jlorapudmudeckast WUTIOCTPUPOBATH IPUMEPAMHU

KHe ypaBHeHHUSs
1 HepaBEeHCTBA

¢GbyHKIH, €€ cBOMCTBa B rpaduK

cBoiicTBa jorapudma. BeITOTHITE
npeoOpa30BaHMsl BBIPAXKEHUH,
COJIepKALUX JIOTapU(PMBI.
PopMynHMpoOBaTh

U WUTIOCTPUPOBATH TpapUUECcKu
CBOWCTBA JIOTapU(MUIECKOM
¢byHkuuu. Pematb OCHOBHBIE THITBI
Jorapu(pMUUECKUX ypaBHECHHUI U
HepaBeHCTB. Vcnonbp30BaTh

1M (pPOBbBIE PECYPCHI ISl TOCTPOEHUS
rpadukoB QyHKIUN U U3yUEHUS X
CBOMCTB. 3HAKOMUTBHCS C UCTOPHUEH
pa3BUTHs MATEeMaTUKU




[IpakTyeckue 3aHsATuA

Tema 24. Coaepxxanue JIeKIMH

Tpuronomerpu | Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U rpaduku. [Ipumeps OnepupoBath MOHATHEM

yecKkue TPUTOHOMETPUUECKUX HEPABEHCTB nepuonudeckas GpyHkuus. CTpouTs,

(GyHKUIMH U HX aHaJM3UPOBaTh, CPABHUBATH I'pauKu

rpaQuKu. TPUTOHOMETPUUYECKUX (QYHKLHUH.

Tpuronomerpu ®opMyIupoBaTh U UILUTFOCTPUPOBATH

yecKkue rpaduuecku CBOMCTBA

HEPaBEHCTBA TPUTOHOMETPUYECKUX (PYHKIUH.
Pemate npocteiiue
TPUTOHOMETPUUECKHE HEPABEHCTBA.
Vcnonb30BaThk rpaduku i perieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath U(POBBIE pecypehl
IUIs1 TOCTPOCHUS TPaPUKOB (DyHKITHIA
Y U3y4YEHUS UX CBOMCTB

[TpakTHyeckue 3aHsTHS
Tema 25. Conep:xxaHue JeKIUA




IIpousBoaHasi.
[Ipumenenue
MIPOU3BOAHOMN

HenpepoiBable pyHKIU. MeTOA HHTEPBAJIOB JIJIs pEILICHHS] HEPABEHCTB.
[TpousBoanas ¢pyukmuu. ['eomeTprueckuii 1 GU3MIESCKUI CMBICIT
npou3BoHOMN. [Ipon3BoaHbIe 3eMenTapHbIX QpyHKIUH. [Ipon3BoaHas
CYMMBI, IPOU3BEIEHHS], YacTHOTO (PyHKIMHA. [I[ppumMeHenne npon3BoaHo k
UCCIIeIOBAaHHIO (PYHKITMI HA MOHOTOHHOCTD U 3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 U HAMMEHBIIET0 3HaYeHUs (DYHKIIMU Ha OTPE3KE.
[TpumeHeHne MpOU3BOJHON I HAX0XKACHNS HAWTydIlIero PeeHUs B
IIPUKJIAIHBIX 3a7ja4ax, [Ulsl OPENEICHHAs CKOPOCTH IIPOLECCa, 3aJaHHOTO
dbopMmyoi wiu rpaduKoM

OnepupoBath MOHATHIMHU:
HenpepbIBHAs (PyHKIMS; TPOU3BOIHAS
¢bynkuuu. Mcnonb3oBarhb
reOMEeTPUUECKUI U (HPU3NIECKUI
CMBICJI IPOU3BOIHOM JIJISl pelIeHHUS
3anad. HaxoauTe Ipou3BOAHbBIE
AIIEMEHTAPHBIX (PYHKIUN, BEIYUCIISTD
IIPOU3BOJHBIE CYyMMBI, IPOU3BEICHMUS,
yacTHOTO GyHKIMH. Vcronp3oBaTh
IIPOU3BOIHYIO JUISl HCCIIEA0BAHUS
(GbyHKIIMU Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI
UCCIIEIOBaHMS K TIOCTPOEHUIO
rpacdukoB. [IpuMeHsTh TPOU3BOIHYIO
JUTS HAXO0XKACHUS HAWTYqIlero
pelLIeHNs B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-?PKOHOMUYECKUX, 3aJa4ax.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHUS
MaTEeMaTHYECKOr0 aHaJIN3a

[IpakTueckue 3aHATUA

Conep:xanue JeKIIUA




Tema 26. [TepBoobpasnas. Tabmuna mepBooOpa3Hbix. MHTErpai, reoMeTpruIecKuii 1 OnepupoBarh NOHATUSIMU:
Wuterpan u ero | ¢pusuveckuii cMbIci nHTErpana. Berunciaenue uaterpana mno Ggopmyie nepBoobOpasnas, uaterpai. Haxoaursb
IIPUMEHEHUS Herorona—JleitOnuma NepBOOOPA3HBIE HIIEMEHTAPHBIX
GyHKIUH; BRIYUCIATD HHTETPA 1O
dbopmyiie Hetorona—JleiOnuma.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHUSA
MaTEMaTUYECKOTO aHAJIN3a
[IpakTrueckue 3aHATHA
Tema 27. CoaepixaHue JIeKIHH
Cucrembl Cucrembl TMHEHHBIX ypaBHEHUH. PerieHne npukiaiHbIx 3a1a4 ¢ MOMOIIbIO OnepupoBaTh MOHATUSIMU: CUCTEMA
ypaBHEHHUI CHUCTEMBbI JINHEHHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH IIEJIbIX, JIMHEWHBIX YpaBHEHUH U €€ pelIeHue.
palMOHANIBHBIX, UPPALMOHATBHBIX, TOKA3aTEIbHBIX, TOTaApUOMHUUECKUX Hcnonb30BaTh CUCTEMY JTMHEMHBIX
ypaBHEHUI U HepaBeHCTB. Mcnonp3oBanue rpadukoB GyHKIUHN 15 YpaBHEHUU ISl peLIeHUs
peleHns ypaBHeHU U cucteM. [I[pumeHeHne ypaBHEHUA, CUCTEM U MpaKkTU4YeCKux 3anady. Haxonurs
HEPaBEHCTB K PELICHUIO MaTEMaTUUYECKUX 3aJa4 U 3a7a4 U3 pPa3InYHbIX penIeHust IPOCTEUILINX CUCTEM U
oOrnacTeil HayKu U pealbHOM KU3HU COBOKYITHOCTEW palliOHAIbHBIX
YpaBHEHU U HEPABEHCTB.
Hcnonp3oBate rpaduku QyHKIMHA 11s
peuieHus ypaBHeHUl. MoaenpoBarth
pealbHbIC CUTYAIIMU HA SI3bIKE
anreOpbl, COCTABISATH BhIPAXKEHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
10 YCIIOBUIO 33/1a4U, UCCIIEI0BATh
MMOCTPOEHHBIE MOJEIH C
MCIOJIb30BaHUEM ammapaTa anreOpsl
[IpakTHyeckue 3aHsATuA
Tema 28. Coaep:xaHue JeKIHH




HarypanbHble u
LieJIbIE YnCiIa

HatypaibHble U 11en1ble 4Kciia B 3a7a4ax U3 peanbHou ku3Hu. [Ipusnaku
JEITMMOCTH LIEJIBIX YUCEI

OnepupoBath NOHATHIMMU:
HaTypaJIbHOE YHCJIO, LIEJI0€ YHCIIO.
Hcnonb30BaTh MpU3HAKHU JIETUMOCTH
LEJBIX YHCEJI, Pa3JIOKCHNE YHcia Ha
MIPOCTHIE MHOKUTEIH JUISl PeILICHHS
3amaq

[IpakTrueckue 3aHATUA

Tema 29. Conep:xaHue JeKIHA Pemate nmpukiagHbie 3a1a9u U3

[ToBTOpEHue, OCHOBHBIE TIOHATHUS Kypca anreOphbl ¥ Hadall MAaTeMaTHIECKOTO aHalln3a, pa3IMYHBIX 00J1aCTEeN HAYKU U

00001eHme, 000011IeHMEe U CHCTEMAaTHU3aLMs 3HAHUH peanbHOM KU3HU C IOMOIIBIO

cHUCTeMaTU3aIUs OCHOBHBIX TIOHATUHN Kypca anreOpsl u

3HAHUH HaJaJl MaTeMaTHIECKOT0 aHaJIn3a.
Bri6upaTs ontuMaibHbIE CIOCOOBI
BeruncieHuii. Micmons3oBaTh mist
pellIeHus 3a1a4 YpaBHEHUS,
HEPaBEHCTBA M CUCTEMbI ypaBHEHUH,
cBoicTBa (PyHKUUH U rpauKOB

[TpakTrueckue 3aHATHS
Tema 30. Conep:xaHue JeKIUN

Tena Bpamenus

Cdepa u map: neHTp, paauyc, AdaMeTp; IIoma b HOBEPXHOCTH chephl.
B3aumMHoe pacrionoxkeHue chepbl U INIOCKOCTH; KacaTeslbHas MIIOCKOCTb K
cdepe; mnomans cepsl. M300paxenue cdepsl, mapa Ha MIO0CKOCTH.
Ceuenus mapa. [{unmuHapudeckas moBepxXHOCTh, 00pa3yroIIue
LWIMHIPUYECKON OBEPXHOCTH, OCh LIMJIMHAPUYECKON TOBEPXHOCTH.
Hunmuuap: ocHOBaHUS U OOKOBast MOBEPXHOCTh, 00pa3yroIas 1 OcCh;
TI0IIaAb OOKOBOM U MOIHOM MOBEpXHOCTH. M300paxeHne UIuHIpa Ha
riockocty. Pa3péprka nununapa. CedeHus: IMIMHIPA (TNIOCKOCTBIO,
NapajuIeIbHOM WU MEPIEHANKYJIIIPHON OCH LUJIMH]PA)

Konnueckasi moBEpXHOCTh, 00pa3yIolre KOHMYECKONW OBEPXHOCTH, OCh U

AKTyanu3upoBath (haKThl 1 METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOANTH aHAJOTUH. [laBaTh
onpeneneHus chepsl U mapa, ux
[EHTpAa, paauyca, THaMeTpa.
Omnpenenars cepy Kak Gurypy
BpallleHUs OKpY>KHOCTHU. MccnenoBarhb
B3alIMHOE PacIoyiokeHue chepsl U
TUIOCKOCTH, IBYX cdep,
WUTIOCTPUPOBATH 3TO HA YepTekax U
pucyHnkax. @opmyiuposarhb




BEpILIMHA KOHUYECKON NIOBEPXHOCTU. KOHYC: OCHOBaHME U BEpIINHA,
oOpasytolias u ock; wiomaab OObACHATh, KAKOE TEJI0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro AIeMEHThl. M3y4arh, 00BACHATH, KaK IOJYy4YUTh
KOHYC ITyTEM BpalleHUs IPSMOYTOJIBHOTO TpeyrojabHuKa. [lmomans
OOKOBOI1 1 MTOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yomue u
BBICOTA; OCHOBaHMs U OOKOBasi MOBEPXHOCTh. M300paxeHne KoHyca Ha
miockocTH. Pa3Béprka konyca. CeueHus: KoHyca (II0CKOCTHIO,
[apajuIeIbHOM OCHOBAHMIO, U INIOCKOCTBIO, IPOXOASILEH Yepe3 BEPIINHY

KomOuHanus tesn BpaleHuss 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK,
OTMCaHHBIN 0KOJIO chepbl; cepa, BIUCaHHAS B MHOTOTPAHHUK WIIN B TEJIO
BpalICHUA

ONpEICIICHUE KacCaTEIbHON
IUIOCKOCTH K cdepe, CBOMCTBO U
IIPU3HAK KacaTelbHON IIOCKOCTH.
3HAKOMUTBHCA C T€0AE3UNUECKIUMHU
TUHUSAMU Ha chepe

OOBACHATD, UTO HA3BIBAIOT
UUJIUHAPOM, HA3bIBATh €T0 3JIEMEHTHI.
N3y4atb, 00BACHATH, KaK MOTYyYUTh
UUAJTUHAP MyTEM BpaleHUs
psIMOYTOJIbHHKA. BRIBOIUTD,
HCIIONIE30BaTh (DOPMYJIBI JIJIs
BBIYHCIICHHS TLTOMIAAN OOKOBOM
MOBEPXHOCTU NUIUHApA. N3yuaTs,
pacrno3HaBaTh pa3BepTKy IHIUHIPA.
N300paxaTh UMIUHAP U €T0 CEUCHUS
TJIOCKOCTBIO, POXOASIIEH Yepes ero
OCbh, TAPAJUIECIIBHON WIN
MepHeHANKYIIpHON ocu. HaxoauTe
MJIOIAIU ATUX CEYEHUH.
MoaenupoBaTth pealibHbIE CUTYaI[UU
Ha s13bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOECHHBIE MOJIEIIN C
HCIIOJIb30BAHUEM T'€OMETPUUECKUX
MTOHATUHI

OOBACHATD, KaKOE TEIIO Ha3bIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
aneMeHThl. 3ydath, 0OBSCHATE, KaK
MOJTyYUTh KOHYC ITyTEM BpaIlCHUS
MPSIMOYTOJIBHOTO TPEYTOIbHUKA.
N300pakaTh KOHYC U €r0 CeUeHUs
IUIOCKOCTBIO, IPOXOASIIEN Yepe3 OCh,
U TUIOCKOCTbIO, MEPIEHAUKYIISIPHOMN K




ocu. M3yudars, pacrio3HaBaTh
pa3BEPTKY KOHyca. BeiBOguUTS,
MCTIOJIB30BaTh (POPMYIIBI IS
BBIUMCIICHUSI 1110111 OOKOBOM
IIOBEPXHOCTU KOHYyca. Haxonuts
IUIONIAIA CEYECHUH, IIPOXOASIINX
4yepes BEPIIMHY KOHYCa WIH
NEPIEHIUKYIJISIPHBIX €TI0 OCH.
OOBSCHATD, KAKOE TEJIO HAa3bIBACTCS
YCEUYEHHBIM KOHYCOM. M3y4ars,
OOBSICHATH, KaK €T0 MOJIYYUTh MyTEM
BpAILlCHU IPSIMOYTOJIbHOM TPaIeluy.
BbIBONTE, IPUMEHATH (hOpMYITy AJIs
BBIUUCIICHUS 1011 OOKOBOM
MIOBEPXHOCTU YCEYEHHOTO KOHYCa
AXTyanu3upoBaTh (haKThl U METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOANTH aHajoruu. Pemats
CTEPEOMETPUYECKHE 3a1A4H,
CBSA3aHHBIE C TEJIAMH BpaIlCHUS,
IIOCTPOCHHUEM CEYEHUH TEJ BpaIlCHUS
C KOMOMHAIUSIMU TeJl BpallleHus: 1
MHOTOTPaHHUKOB Ha HaXO0X/IEHUE
TrE€OMETPUUYECKUX BEIINYMH.
Hcnonws30Bath Npu peLICHUN
CTEPEOMETPUYECKHUX 33124
TUTAHUMETPUUECKUE (aKThl U METOIbI
3a/la4y Ha BBIYHACIICHUE U
Jl0Ka3aTesbCcTBO. MoaenupoBath
pEaJIbHBIC CUTYyalluM Ha SI3bIKE
reOMETPHH, UCCIIEI0BATh
ITOCTPOCHHBIE MOJIEIIN C




HCII0JIb30BAHUEM T'€OMETPUUECKUX
HOHATUHI

[IpakTyeckue 3aHsATUA

Tema 31.
OO0BEMBI TEN

Coaep:xaHue JeKIUH

[Tonsitne 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MIIIMHIPA,
KoHyca. O0bEM 1mapa u miouaab chepsl

[TomoOHbIe Tena B pocTpancTBe. COOTHOMIECHUS MEXKTY TIOMIAISIMH
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TN

AKTyanu3upoBath (aKThl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOAMTDH aHANIOTHH. BBIBOAUTS,
UCTOJIb30BaTh POPMYJIBI 0OBEMOB:
MPU3MBL, WIUHIPA, TUPAMUIBL,
KOHYCa; yCEUEHHOU NTUpaMUbl U
yced€HHOro KoHyca. Pemarp
CTEPEOMETPUUECKHE 3a/1a4H,
CBSI3aHHBIE C BHIYMCIIEHUEM 00bEMOB.
dopMyIupoBaTh ONPEAEIEHUE
[IapOBOT'O CErMEHTA, IIIapOBOTO CJIO4,
IIapOBOT'0 CEKTOPA.

[TpumensTH POpMYIIBI 15
HaXO0XJeHUA 00BEMOB IIaPOBOTO
CErMEHTA, IIapOBOro CEKTOpa
Pematp crepeoMeTpuueckue 3aauu,
CBsI3aHHBIE C 00BEMOM II1apa u
iomazabio chepsl. MomenupoBatsb
peanbHbIE CUTYallMH Ha SI3bIKE
reOMETPHH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENH C
HCII0JIb30BAaHUEM T'€OMETPUUYECKUX
MOHATUN. AKTYaTu3upoBaTh (HAKTHI U
METO/1bl IJJAHUMETPUH, PEJIEBAHTHBIE




TeMe, MPOBOIUThH aHAJIOTHUU. Perrath
CTEPEOMETPUUYCCKHE 3a1a4H,
CBSI3aHHBIE C COOTHOILIEHUEM
00BEMOB 1 TTOBEPXHOCTEH MOTOOHBIX
TEeJ B MpocTpaHcTBe. MOIETPOBATh
peanbHBIC CUTYaIlUH Ha SI3BIKE
TE€OMETPHH, UCCIICIOBATH
MMOCTPOSHHBIE MOJICITH C
MCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHATUH

[IpakTyeckue 3aHsATUA

Tema 32.
Bexrops! n
KOOpJMHATHI B
IIPOCTPAHCTBE

Conep:xaHue JeKIUH

BexTop Ha mimockocT u B mpocTpaHcTBe. CI0KEHNE W BEIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. Pa3noxkeHue BeKTOpa 1o Tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio mapamnenenunena. Pemenue 3aaay,
CBSA3aHHBIX C IPUMEHEHUEM MPABUJI ICUCTBUM C BEKTOpaMHU.
[IpsiMmoyronpHas cucTeMa KOOpIUHAT B MpocTpancTBe. KoopauHaTh
BekTopa. [Ipocreiiimue 3anaun B KoopauHaTaX. YT0JI MEXIy BEKTOPaAMHU.
CkansipHoe pou3Be/IeHHE BEKTOPOB. BBEIYNCIICHHE YTIIOB MKy MPSIMBIMU
1 TiockocTsiMU. KoopimHaTHO-BEKTOPHBII METO MPHU PEIICHUH
r€OMETPUUYECKHX 3a/1a4

AKTyanu3upoBaTh GaKThl U METOIbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH AaHAJIOTHH.

OnepupoBath NOHATHEM BEKTOP B
npoctpancTse. PopMyIMpoBaTh
IIPABWJIO MapajuIeenuIe a Ipu
CJI0KEHUH BEKTOpOB. CKI1aJbIBaTh,
BBIYATATh BEKTOPHI, YMHOKATh
BEKTOp Ha 4yucio. M3y4yaTs OCHOBHBIE
CBOKCTBA ATUX onepanui. /laBars
OnpeaeIeHue IPSIMOYTOJIbHON
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
BeIpazuts KOOpAMHATBI BEKTOpA
4yepe3 KOOPAUHATBI €r0 KOHIIOB.
BriBouTh, HCTIONIB30BaTH (HOPMYITY
JUIMHBI BEKTOPA U PACCTOSHUS MEXIY
TOYKaMHU. BeIpaxaTs CKaasipHOE
IIPOU3BENICHNE BEKTOPOB YEpe3 UX
KOOPJIHMHATHI, BBIYUCIATD YIOJ MEXIY
JIByMsl BEKTOPaMH, IBYMs IIPSIMBIMH.




Haxonuts yron mexay npsMon u
IUIOCKOCTBIO, YTOJI MEXKIY IBYMS
IUIOCKOCTSIMU aHAJIMTUYECKUMHU
MeToJlaMu. BeIBOIUTB, HCIIOJIB30BATH
(bopMyITy pacCTOSHUS OT TOUKHU J0
IUIOCKOCTH

[IpakTrueckue 3aHATUA

Tema 33. Conep:kanue JeKIUN Pemates nmpocreiimue 3agaun Ha

[ToBTOpEHME, OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI Kypca TUTAHUMETPHH. 3a1aqn HaXO0XJEHUE JIJTMH U YIJIOB B

000011IeHE U TUTAHUMETPUH U METOJIbI UX perieHusi. OCHOBHBIC (PUTYPBI, (DaKTHI, TeOMETPHUECKUX PUTYPAX,

CHCTEMATH3AIA | TEOPEMBI Kypca CTEPEOMETPUHU. 3aJ]a4u CTEPEOMETPUH U METO/IbI UX npuMeHsTh Teopemy [ludaropa,

3HAHUHI perieHus TEOPEMbI CHHYCOB U KOCHHYCOB.
HaxoanTe nmiomans
MHOTOYTOJIbHUKA, KpyTa.
Pacmo3HaBaTh mogo0HBIE GUTYPHI,
HAaXOJIUTh OTHOIICHUS JJIMH U
momiaaei. Mcnoas3oBaTh npu
pEIICHUHU CTEPEOMETPUUECKUX 3a]1a4
(bhakKThl U METOIbI INIAHUMETPUHU

[IpakTueckue 3aHATHA
Tema 34. Conep:xaHue JeKIUA OcBanBaTh MOHATHE




MaTteMaTH4ecKo
€ OXKHJIaHue
CIIy4aitHON
BEIIUYHHBI

[Ipumeps! npuMeHeHHsI MAaTEMaTHYECKOTO OKUJIaHUs (CTpaXxOBaHHUE,
notepesi). MaTemaTuueckoe 0XKHIaHUE CYMMBI CITy4YalHbIX BEJTHMYUH.
MareMaTtuueckoe 0>XKMIaHHe Te€OMETPUUECKOTO 1 OMHOMHUATILHOTO
pacrnpeiesieHuit

HpaKTI/I‘ICCKI/Ie 3aHATHUA

MaTEeMaTHYECKOTO OKHIAHUS.
[IpuBOANTE M 0OCYKIaTh IPUMEPHI
MPUMEHEHUS MATEMATUYECKOTO
OXKHAaHUA. BeaucisaTh
MaTeMaTHUYECKOe OKHIaHHUE.
Hcnons30BaTh NOHATHE
MaTEeMaTHYECKOTO OKUIAHUS U €ro
CBOWCTBA IIPU PEIICHUHU 3a]1a4.
Haxoauth 1o u3BecTHBIM (hopmynam
MaTeMaTUYECKOE 0KUAaHUE CYMMBbI
CIy4YaiiHbIX BeqM4rH. Haxoauts o
WU3BECTHBIM (popMysIamMm
MaTeMaTHYEeCKHE OXKUTaHUS
CIIyYalHBIX BEJIMYMH, UMEIOIINX
r€OMETPUYECKOE U OMHOMHAIIBHOE
pacrnpeeneHus

Tema 35.
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIy4aitHON
BEJIMYMHBI

Conep:kaHue JeKIUN

Jlucnepcus U cTaHIapTHOE OTKIOHEHHUE. J{Mcrepcuu reOMeTpHYECcKOro 1
OuHOMHaNBHOTO pacnpeneneHus. [IpakTudyeckas paboTa ¢ UCIOIb30BaHIEM
AIIEKTPOHHBIX TaOMIHUIY

[IpakTHuecKue 3aHATHS

OcBanBaTh NOHATHS: TUCTIEPCHS,
CTaH/IapTHOE OTKJIIOHEHHE CITyJaiiHOU
BeIMYMHBL. HaxoauTe nucnepcuro mo
pacnpenenenuro. Haxoauts mo
M3BECTHBIM (POPMYJIaM JIHUCTIEPCUIO
reOMETPUYECKOr0 M OMHOMUAIEHOTO
pacripenienieHusi, B TOM YHCJIE B XOZe
NPaKTHYECKON paboThI C
HCTIOTIb30BAHUEM AJIEKTPOHHBIX
TadJIUIL

Tema 36.
3akoH OONBIINX
yucen

Conep:xaHue JeKIUH

3akoH 0onpIIMX YyKce. BoIOOpOUHBIM METO NCCIIEI0OBaHUIA.
[TpakTryeckas paboTa ¢ UCIONB30BAHUEM IIEKTPOHHBIX TaOIHIY

[IpakTHuecKue 3aHATHS

3HAaKOMUTbHCA C BBIOOPOUYHBIM
METOJIOM HCCIIEIOBAaHUS
COBOKYITHOCTH JTaHHBIX. M3y4ats B
XOJI€ IPAKTUIECKON pabOTHI C
UCTIOJIb30BAHUEM DIICKTPOHHBIX




TaOIUI] TPUMEHEHHE BEIOOPOYHOTO
METO/1a HCCIICIOBAHUS

Tema 37.
HenpepoiBHbie
CIIy4aiiHble
BEJIMYMHBI
(pacnipenenenusi)

CopeprxkaHue JeKIUH

[Ipumepsl HENIPEPHIBHBIX CIIy4YalHbIX BeIunH. DyHKIKA IOTHOCTH
pacripenenenusi. PaBHoMepHOe pacnpeiesieHHe U ero CBOMCTBA

HpaKTI/I‘ICCKI/Ie 3aHATUA

OcBauBaTh NOHATHUS: HEMIPEPHIBHASL
ciy4yaiiHas BeJIMYMHA, HEPEPHIBHOE
pacnpenenenue, QyHKIHS ITIOTHOCTH
BEpOSTHOCTH. [IpUBOIUTE IPUMEPHI
HENPEPBIBHBIX CITyYalHBIX BEJIMYUH.
Haxonutb BEpOSTHOCTH COOBITHII TIO
JaHHOW (DYHKIIUU TUIOTHOCTH, B TOM
YHUCJIe PABHOMEPHOTO pactpe/iecHus

Tema 38.
Hopmainsnoe
pacnpezeieHue

CopeprxkaHue JEKIHH

3ajaun, IpUBOASIINE K HOpMAJIbHOMY pactipeaeseHnto. OyHkius
IJIOTHOCTU U CBOMCTBAa HOPMAJIBHOTO pactpezaeienus. [Ipaktuueckas
paboTa ¢ UCIOJIb30BAHUEM AJIEKTPOHHBIX TAOJINIL

IIpakTHyeckue 3aHsATUA

OcBauBaTh NOHATHUS: HOPMAJIBHOE
pacnpenenenue. Beiaensats mo
OMMCAHUIO CIy4YalHbIE BETUYNHBI,
pacrpenes€HHbIE 10 HOPMaJIbHOMY
3akoHy. [IpuBOoaUTE IpUMEPHI 3a1a4,
MPUBOJISIINX K HOPMAJIbHOMY
pacmnpeaenenuto. Haxoauts
YHUCJIOBBIE XapPAKTEPUCTUKU
HOPMAaJIBHOTO pacipeiesieHus 1o
M3BECTHBIM (opmyiaM. PemaTs
3a/1a4u, CBA3aHHBIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOT'O
pacrpeesieHuid, B TOM YHCIIE C
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TadJIUIL

Tema 39.
[ToBTOpEHME,

CopeprxkaHue JeKIHUH

HpCﬂCTaBHeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_I " IuarpaMm, OIrucaTciibHas

IToBTOpSATH N3y4EHHOE U
BBICTPAanBaTh CUCTEMY 3HAHUHI




00001IEHNE U
cucTeMaTU3anus
3HAHUH

CTaTHCTHKA, OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH,
BBIUHCJICHHE BEPOSITHOCTEM COOBITUH C MpUMEHEHHEM POpMYIT U
rpadUuecKuX METOA0B (KOOpAMHATHAS TIpsIMasi, IEPEBO, TUarpaMmMa
Diinepa), ciaydyaiiHble BEJIMUUHBI U paclpeiesieHusl, MaTeMaTH4eCcKoe
0KUJAHUE CIIyYalHOW BEJIMYUH

[IpakTyeckue 3aHsATuA 1
[IpoMexxkyTouHas arrecTanus 12
Bcero 296




4 YCJIOBUSA PEAIMBAIIMU YYEBHOI'O IIPEIMETA OYIL04
MATEMATHKA

4.1 TpeGoBanusi K MaTepPUAIBLHO-TEXHUYECKOMY 00ecnedeHH 0

Peanuzanus yue6noro npeamera OYIL.04 MartemaTtuka TpeOyeT HaIM4IUA
y4eOHOTO KaOWHETa MaTeMaTHKH.

YdaeOHast aynuTopusi JUIA TPOBENEHUS 3aHATUN JICKIIMOHHOTO THIIA,
MPAKTUYECKOTO THIA, TPYIIOBBIX U WHAWBUAYAJIbHBIX KOHCYJBTAIUNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOU aTTeCTalluN

[Tomenienus A1 caMOCTOATEIbHON pabOThl 00YYaAOIIUXCS JOJIKHBI ObITh
OCHAaIICHBl KOMIBIOTEPHONH TEXHUKOM C BO3MOKHOCTBIO TOJKIIOUEHHUS K
UHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOW CeTH H OO0eCrleueHHueM JoCTyrna B
AJIIEKTPOHHYI0  MH(POPMAIIMOHHO-00pa30BaTeIbHYI0 Cpeay 00pa3oBaTelbHOU
OpraHu3anuu

O6opynoBanue yueOHOT0o KaOMHETA:

Komrutekt yuebHoM Mebenu:

— paboyee MecTo mpenoaaBarens (CTo, CTy);

— paboune MecTa 00ydaromuxcs (CTOIBI, CTYJIb)

Texnuueckue cpeacTBa 00y4eHUS:

— TIPOEKTOP;

— DKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHcynbpTaHT Bro/ikeTHbIE OpraHU3aliu:

Bepcus [IpopCrieniranbHbIii_BBITYCK

3. AdobeAcrobatReader

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

5. 7zip

6. GoogleChrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBIX NMPABOBBIX JOKYMEHTOB, OCHOBHOW M
JAOINOJIHUTEJIbHON Yy4YeOHOM JUTepaTypbl, HEO0XOAMMOH /I OCBOCHUA
yueOHoro npeamera OYIL.04 MaremaTuka
a) OCHOBHasl JIUTEpaTypa:

1. MaremaTtuka: anreOpa ¥ Hadajlla MaTEMaTHMYECKOTO aHajau3a, T€OMETpHs.
Anrebpa u Hayajga wmaTremMaruueckoro aHamuza. 10-11 kmaccel: 0a30BbIM U
yrayonéuneiii ypoBuu : yuebnuk / III. A. Amumos, FO. M. Komsrun, M. B.
TkauéBa [m np.]. — 11-e u3n. — Mocksa : IIpocemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TeKkcT : 3JEKTpOHHBIA // DIEKTPOHHBIA pecypc
mudpoBoit  obpazoBarensHOr cpeasl CIIO PROFo6pazoBanme : [caliT]. —
URL.: https://profspo.ru/books/132452

2. Maremarnka: anrebpa W Hadaja MaTEMaTUYECKOTO aHan3a, T€OMETPHS.



https://profspo.ru/books/132452

['eometpus: 10-11 kmaccsl: 6a30BbIi U yriyOonéHusid ypoBuu : yuebnuk / JI. C.
Aranacan, B. ®@. byrysos, C. b. KagomueB [u np.]. — 11-e uzn. — Mockaa :
[Tpocsemenne, 2023. — 288 c. — ISBN 978-5-09-103606-0. — Texkcr
AJIEKTPOHHBIN // DNEeKTpOHHBINA pecypc nudpoBoit obpazoBaTeabHol cpeasl CI1IO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132455

JIOTIOJTHUTETBHBIE HCTOYHUKH

1. Januarep, Bukrop AnekceeBud. ['eoMeTpus: MIaHUMETPUYECKHE 3aJa4yd Ha
noctpoenue : Yueobnoe nocodue [ns CIIO / Janunrep B. A. - 2-e u3za. - Mockaa :
NznarensctBo FOpaiit, 2019. - 155. - (Ilpodeccrnonansuoe oo6pazoanue). - ISBN
978-5-534-04836-0 : 429.00.

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

4.3 IlepeyeHb NMPOrpaMMHOr0 odecmneyeHusi, MpoeccHoOHAIbHBLIX 0a3
JTAHHBIX, HHGOPMAIMOHHBIX CIPABOYHBIX cHCTEM pecypcoB
HHGpOPMANMOHHO-TEJIEKOMMYHUKAMOHHOK ceTH «HTepHET», He0OX0IMMbIX
1Ji ocBoeHusd yuyeOHoro npeamera OYIIL.04 Maremaruka
http://catalog2.vgasu.vrn.ru/MarcWeb2- snexTpoHHbIi KaTaaor OMOIHOTEKH
BI'TY
http://www.iprbookshop.ru/.-anekrporno—oubnuoreunas cuctema IPRbooks

https://eqe.sdamgia.ru/ - oOpa3oBaTeIbHBIA IMOPTaN IS TOATOTOBKH K
IK3aMEHaM
https://adv.informika.ru/— Enunaas xkomrekumn I[{udpoBeix 00pa3oBaTeIbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - maTemaTu4eckas SHIIUKIOTIC THSI
http://www.ug.ru/— «Yuurenbckas razera»

http://www.school.edu.ru/ — Poccuiickuii 00pa3oBaTenbHbIi MOpTa
http://pedsovet.org/— Beepoccuiickuii aBryCTOBCKHIA TIEICOBET
http://1september.ru/razera — «IlepBoe CeHTIOpPs»

44. QOcobenHoctu peaausanuu ydyeonoro mnpeamera OVIL04
MartemaTuka IJsi  00y4YalIIUXCS M3 YHCJIA WHBAJIWAOB W JHI €
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI

Ilpu obyuenuu auy ¢ OCPAHUYEHHBIMU BOZMONCHOCAMU  300POBb,
npeoycmampusaemcs UHOUBUOYAIbHbLU 2PAuK 00y1eHusl.

Hnsanuovl u iuya ¢ 02paHuieHHbIMU 803MONCHOCMAMU 300P08bsL 0DecneyeHbl
NeYamuviMu U IAeKMPOHHLIMU 0OPA308AMENbHLIMU pecypcamu 6 gopmax,
A0anmMupOBaAHHLIX K 0ZPAHUYEHUSM UX 300POBbA.

s ocywecmenenus npoyedyp meKyweco KOHMPOIL YCHesaemMocmu u
NPOMEINCYMOYHOU ammecmayuu 00yuaowuxcs, co30armcsi @GoHobl OYEeHOUHbIX
cpeocms,  adanmuposaHHvle 0N  UHBAIUOO8 U JUY C  O02PAHUYEHHLIMU
B03MONCHOCMAMU  300P0GbsL U  NO3GONAOWUE OYEHUMb OO0CUMCeHUe UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00pPA308AMENLHOU NPOSPAMME pPe3)ibmamos


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

00yUeHUsi U YpoBeHb CHOPMUPOBAHHOCINU 6CEX KOMNEeMeHYUll, 3ds61eHHbIX 6
00pazosamenvbHoOU npocpamme.



5. KOHTPOJIb U OIEHKA JOCTUXEHUH PE3YJbTATOB
OCBOEHUA YYEBHOI'O ITPEIMETA OYVYIIL.04 MATEMATHKA

JlocTrkeHrEe JTMYHOCTHBIX PE3yJbTAaTOB OLICHMBAETCS HA KAYECTBEHHOM YPOBHE
(6e3 ormetkn). CHhOpMUPOBAHHOCTH MPEAMETHBIX, METAIIPEIMETHBIX, TMYHOCTHBIX
yMEHUW W 3HAaHWWA OIICHWBaeTCsa B Oaiax TpermojaBareieM B IIpolecce
BBITIOJTHEHUST OCHOBHBIX BHUJOB  Y4EOHOM  JACSATEIBHOCTH  OOydYaronIuxcs,
TECTUPOBAHMS, BBINOJHEHUSI OOYYAIOIIMMUCA CaMOCTOSITEILHONM paboThl, MO
pe3yJibTaTaM TEKYILETO KOHTPOJISI U TPOMEKYTOUHOM aTTECTALINH.

Ornenka pe3ybTaToB

Pe3ynbrarel oOydenus
Y Y (opmBI U METOTBI)

JINYHOCTHBIE PE3VYJIbTATHI -BBIIIOJIHEHUE  IIPAKTUYECKUX
1) TIpakIaHCKOrO  BOCHMTAHMS:  CHOPMHPOBAHHOCTH | 33JAHUU HA 3aHATUSX;

-yCTHBII OIpOC;
-CaMOCTOSTENIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE Pa0OTHI;
-3K3aMEH

TPXIAHCKOW MO3UIUU 00y4YarIIerocs Kak aKTHMBHOTO W
OTBETCTBEHHOTO 4jieHa POCCHICKOTO oOuiecTBa,
MIPE/ICTABJICHHE 0 MaTeMaTHYECKUX OCHOBax
(GYHKIIMOHUPOBAHUS ~ PA3IMYHBIX  CTPYKTYp, SBIICHUH,
IpoLeAyp TpaxkIaHCKOro oodmiecTBa (BbIOOPHI, OMPOCHI U
Ipyroe), yMEHHE B3aWMOJCWCTBOBATh C COLUATHHBIMU
WHCTUTYTAMH B COOTBETCTBUM C UX (QYHKIUAMUH U
Ha3HAUYCHHEM;

2) TaTPUOTUYECKOTO0 BOCHUTAHUS: CHOPMHUPOBAHHOCTH
POCCHUICKON TpPaXTaHCKOW MACHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUUCKONM MaTEMAaTHKH,
[IEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUHUCKUX
MaTEMaTHUKOB M POCCHUICKOM MaTeMaTU4ecKOil IIKOJIBI,
UCIIOJIb30BAHUE JTUX JIOCTHKEHUH B JAPYrUX HayKax,
TEXHOJIOTHSX, Chepax IKOHOMHUKH;

3) JAyXOBHO-HPAaBCTBEHHOTO BOCIHUTAHHUS: OCO3HaHUE
JTyXOBHBIX LEHHOCTEM POCCHIICKOTO Hapoza,
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTHYECKUM TPHUMEHEHUEM
JIOCTMKEHU HAYKH U JEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTONYUBOTO OYIyIIEro;

4) 5CTETUYECKOTO BOCITUTAHMSI: ICTETHUECKOE OTHOIICHHE K
MUY, BKJIFOYAst 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aaad, peLIeHNH,
paccyXIeHHM, BOCIPUUMYUBOCTh K MaTEMaTUYECKUM
acreKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) dusmyeckoro BocmuTaHUsA: CPOPMUPOBAHHOCTH YMEHHS
OPUMEHATh MaTeMaTHM4YecKue 3HAaHUS B  HHTEpecax
310pOBOT0O U Oe3omacHOro oOpasza XU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 37I0POBBIO (3I0pOBOE THTAaHHUE,

cOaaHCUPOBAHHBIN PEKUM 3aHATHH M OTABIXA, PETyJIsipHas




bu3nYecKas akTHBHOCTH), (PH3NYECKOe COBEPIICHCTBOBAaHUE
npu 3aHATHUAX CHOPTHUBHO-037I0POBUTENLHON
JeSITETbHOCTBIO;

6) TpyZ10OBOIO BOCIIUTAHUS: TOTOBHOCTb K TPY.ly, OCO3HAHUE
LEHHOCTH TPYHOIIO0Ws, MHTEpPEC K pazIuuHbIM chepam
npoecCHOHANBHOM ~ AESTENbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOM M yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynmymiedl mnpodeccudn | pealn30BbIBAaTH COOCTBEHHBIC
KU3HEHHbIC IUIaHbl, TOTOBHOCTh U CIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHHUIO Ha
IPOTSKEHUM BCEM JKM3HM, TOTOBHOCTb K aKTHMBHOMY
Y4acCTHUIO B PELICHUM MPAKTUYECKUX 3a7a4 MaTeMaTH4YECKON
HaIpPaBJIEHHOCTH;

7) SKOJOTMYECKOro BOCHUTaHHS: C(HOPMUPOBAHHOCTh
HKOJIOTMYECKOI KYJbTYPBL, [MOHUMaHHe BIIUSIHUS
COLIMAJIbHO-?)KOHOMUYECKUX IPOLECCOB Ha COCTOSHUE
HOPUPOIAHON U COLMANBHOM Cpelibl, OCO3HAHUE TI00aIbHOI0
XapakTepa JKOJOTMYECKUX MpolsieM, OpHEHTalus Ha
IIPUMEHEHNE MaTEMaTUYECKUX 3HAHUM I PEIICHUs 3a1a4y
B 00JIaCTH OKpY>Karollei cpeibl, IUIAHUPOBAaHHE MOCTYIIKOB
U OLIEHKM MX BO3MOXHBIX HOCIEACTBUN JJIS OKpY’Karolen
Cpelibl;

8) LEHHOCTM HAy4YHOrO TIO3HAHMS: CHOPMUPOBAHHOCTD
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKM M OOIIECTBEHHON IPaKTHKH,
NOHUMaHMEe  MaTeMaTHMYecKoW  Haykh Kak  chepsl
YeJI0BEYECKON JESATEIIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUUMOCTH JUId pa3BUTHs LUBUIM3ALMHU, OBJAJCHUE
A3bIKOM MATEMaTUKM M MaTEMAaTHYECKOM KYJIbTypOMl Kak
CPEJICTBOM I[IO3HAHUS MHpa, T'OTOBHOCTH OCYIIECTBIATh
NPOEKTHYD U HCCIENOBATEeNbCKYI0  JIEeATEIbHOCTh
WHAUBHUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

OBsnageHue YHUBEPCATbHBIMHU MMO3HaBaTEILHBIMA
JEUCTBUSIMU:

Ba3zoBble JJornueckue neiicTBUA:

BBISIBJIAT U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTHYeCKNUX OOBEKTOB, TIOHSTHH, OTHOIIEHUN MEXITY
MOHATUSAMH,  (QOPMYJIUPOBATH  OMNpPEACIICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIACCU(UKALINH,
OCHOBaHHUSl Ui OO0OOIIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOJAMMOrO aHAllM3a; BOCIPUHUMATH, (OPMYIUPOBATH U
peoOpa3oBLIBATh CY>KJICHHUS: YTBEPAUTEIIbHbBIC "
OTpUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

-BBIIIOJIHEHUE  MPAKTHUECKHUX
3a/laHuM Ha 3aHATHSIX;

-YCTHBIH OIpOC;
-CaMOCTOSTENbHbIE Pa0OTHI;

- KOHTPOJIbHBIE Pa0OTHI;
-9K3aME€H




BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
U TpoTuBOpeuusi B akTax, NaHHBIX, HAOIIONEHUSAX U
YTBEPXKACHUSIX, TMpeajaratb KPUTEPUH MJi BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNaTh BBIBOJABl C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH,
JIeTyKTUBHBIX u WHIYKTUBHBIX  YMO3AKJIIOYCHUH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;

MIPOBOAUTD CaMOCTOSITENIbHO JI0Ka3aTenbCTBa
MaTEeMaTHYeCKUX  YTBEpXKIeHUH  (mpsiMple U OT
MPOTUBHOTO), BBICTPAMBATh apPTyMEHTAIMIO, MPHUBOIUTH
OpUMEpPbl U KOHTPIPHUMEPHI, 0OOCHOBHIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJIbI; BEIOMPATH CIIOCOO pelieHus y4eOHou
3a7a4i  (CpaBHMBATh HECKOJIbKO BapMaHTOB pEIICHUS,
BBIOMPATH HanoOoJee TIOJIXO IS C YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ncciieqoBare/bCKUe 1eHCTBHA:

UCIIOJIb30BaTh BOIIPOCHI Kak UCCIIeIOBATENIbCKUIMA
UHCTPYMEHT  TMO3HaHUA,  (POPMYIMpPOBATH  BOIPOCHI,
¢dukcupyomue npoTUBOpeune, npobiaeMy, ycTaHaBIUBATh
HCKOMOE " JlaHHOE, dbopmupoBath TUIIOTE3Y,
apryMEHTHpOBATh CBOIO [TO3ULUIO, MHEHMUE;

IIPOBOJIUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN
SKCIIEPUMEHT, UCCIIeIOBaHKE o YCTaHOBJICHHUIO
0COOCHHOCTEH  MaTEeMaTHYEeCKOro OOBEKTa,  SBIICHUSA,
Mpolecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEeKTaMu,
SBIICHUSIMU, TIPOIIECCAMHU;

CaMOCTOSITENIbHO ~ (pOpMyJIMpOBaTh  OOOOIIEHUS U
BBIBOJIBI [0 pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCJIEIOBaHMsI, OLIEHUBATh JOCTOBEPHOCTh IOJYUYEHHBIX
pe3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IMpoOLEcca, a TaKkKe
BBIJIBUTATh TIPEATIONOXKEHUSI O €ro pa3BUTUH B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBIISITH A€(PUIUTHI HHPOPMAITUH, TaHHBIX, HEOOXOUMBIX
JUIsl OTBETA HA BOIIPOC U JIJISl PEIICHUs 3aa4H;

BEIOMpaTh WHPOPMAIIHIO M3 UCTOYHUKOB PA3TUYHBIX THIIOB,
AQHAJIN3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH
UH(POPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpPEICTABICHUS;
CTPYKTYypUpOBaTh HH(MOPMALNIO, TMPEACTaBIATh €€ B
pasIUYHBIX (hopMax, WIUTFOCTPUPOBATH IPadUIECKU;
OLICHUBATh HAA&KHOCTh MHPOPMAIUU MO CaMOCTOSTEILHO
c(OpMYJIUPOBAHHBIM  KpUTEPHSIM,  CHOPMYIUPOBAHHBIM
CaMOCTOSITENILHO.




OBnageHue YHHUBEPCAIIbHBIMU KOMMYHUKaTHBHBIMH
y4eOHBIMH JeHCTBUAMU:

BOCIIPUHUMATh U (OpMyIupoBaTb  CYXIEHHUS B
COOTBETCTBUH C YCIOBHSMHU W IIENSMU OOILIEHHS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOK TOUYKY 3PEHMSI B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUS II0 XOIy
pemieHus  3aJaud, ~ KOMMEHTHpPOBAaTb  IOJIyYEHHBIH
pe3yJbTar;

B XOJie OOCYXJeHHs 3a7aBaTh BOIPOCHl IO CYIIECTBY
o0Cyk1aeMoil TeMbl, MpoOOJIEeMbl, pelaeMol 3a1aud,
BBICKa3bIBaTh WJCH, HALICJICHHBIE HA IIOMCK pEIIEHUS,
COIMOCTABJISITh CBOM CYXAECHUA C CYXACHUAMHU JPYyTUX
Y4aCTHUKOB J1Majiora, 0OHapy>KMBaTh pa3jIndle U CXOACTBO
No3ulMi, B  KOppekTHOH  ¢dopme  dopmynrpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPEJICTaBIATh pe3yNbTaThl pelieHus 3a/a4u,
9KCHEPUMEHTa, HCCIIEJOBAHUS, IIPOEKTa, CAMOCTOSTEIBLHO
BbIOMpaTh (QopMarT BBICTYIJIEHHA C y4€ToM 3ajad
NPE3EeHTAllMU U OCOOCHHOCTE! ayJUTOPUH.

OBnajsieHWe YHHUBEPCAIBHBIMU PETYJSITHBHBIMU YUEOHBIMU
NEUCTBUSIMU:

Camoopranuzanms:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a7]a4yH, BHIOUpATh
croco0 pemieHust ¢ y4ETOM HMMEIONIUXCS PECYpCoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpPOBaTh U
KOPPEKTUPOBaTh BapHAaHTBl PEIIEHUH C Y4YETOM HOBOU
UH(pOpMAaIINK.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH NHTEJJIEKT:

BIIQJICTh HABBIKAMM TIO3HABATENBHOW pedJIeKCHH Kak
OCO3HAHUSI COBEpIIAEMBIX JAEHCTBUH M MBICIUTEIbHBIX
MpOIIECCOB, WX  PEe3yJbTaTOB, BIAJETh  CHocob0amu
CaMOIIPOBEPKH, CAMOKOHTpPOJISI TpoIlecca M pe3yibTara
pelIeHns] MaTeMaTHYECKOM 3a1auu;

NpeABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HMKHYThH INpHU
pEIIeHUH 3a7a4k, BHOCUTh KOPPEKTUBHI B JECSITEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HaWJIEHHBIX
OIIINOOK, BBISIBJICHHBIX TPYIAHOCTEH; OlLIEHUBATh
COOTBETCTBHE pE3yJIbTaTa IEJIW W YCIOBUAM, OOBSICHSTH
MPUYHHBI JOCTIKEHUS WM HEIOCTH)KCHHUSI Pe3yJIbTaTOB
NESTENbHOCTH, HAaXOIWUTh  OIMOKY, JaBaThb  OLICHKY
NpUOOPETEHHOMY OTIBITY.

CoBMecTHAas AeATEJbHOCTD:

MOHUMATh W HCIOJb30BATh MPEUMYLIECTBA KOMAHIHOU U
WHIUBUIyaTbHOW pabOThl NP pElIeHWH y4eOHBIX 3ajaad,




NPUHUMATh LIEJIb COBMECTHOW AEATENFHOCTH, IIAHWPOBATh
OpPraHM3alUI0 COBMECTHON paOOThl, PacHpeneNsiTh BHIbI
paboT, JOroBapuBaThCs, 0OCYKAATh MPOIECC M pe3ybTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B I'PYMIOBBIX (popmax paboTel (0OCyxneHus,
00MEH MHEHHUH, «MO3TOBbIC IITYPMBD» M HHBIC), BBITIOIHATH
CBOIO 4acTh pabOThI MU KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIpYTUMH WIEHAMH KOMaH/bI, OLCHHWBATh Ka4eCTBO CBOETO
BKJIaga B OOmMH  TOPOXYKT MO  KPHUTEpUsM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

I[TPEAMETHBIE PE3YJIBTATHI

Yuciia 1 BBIYUCICHUSA:

OncprupoBaTh IIOHATUAMMU: panuoHaJIbHOC u
JEUCTBUTEIIBHOE 4YMCIIO, HaTypaJbHOE, LEJI0e YHCIIO,
OOBIKHOBEHHAast W  JECATHYHAs  JIpoOb,  MPOICHTHI,
UCIIOJIB30BaTh IPU3HAKU  JEIUMOCTH  LEIBIX  YHUCEIl,
Pa30KEHUE YUCIIa HA IPOCThIE MHOXUTEIU Ul PELICHUs
3ajad4;

BBINOJIHATH apU(METHYECKHE OTEpaIy C PAlMOHAIBHBIMUA
U ICUCTBUTEIBHBIMU YUCIIAMU;

BBITIOJIHATH HpI/I6JII/DKéHHI)Ie BBIYUCIICHUA, HCIIOJIb3YyA
IIpaBWJIa OKpPYIJIEHUS, JejaTb IPUKUIKY M OLEHKY
pe3yyibTaTa BIYMCICHHI;

ONEpUPOBaTh  IOHATUSAMU:  CTENEHb C  LEIBIM U
palMOHAIbHBIM [IOKAa3aTeleM, CTaHAapTHas Gopma 3amucH
JEUCTBUTEIIBHOIO YHCJIA, KOPEHb HATypaJbHON CTEIEHH,
UCIIOJIB30BaTh MOAXOSATY IO bopmy 3aIucu
JENCTBUTENIBHBIX YHCEN JUIsl PEIICHNs MPAKTUYECKHUX 3a7a4
" IPCACTABJICHUA JaAHHBIX;

OIEpUpPOBATh MOHATHSAMH: CHUHYC, KOCHHYC M TaHI€HC
IIPOU3BOJIBHOTO YIJ1a, UCIIOJIb30BATh 3alIUCh IIPOU3BOJIBHOIO
yria uepe3 oOpaTHble TPUTOHOMETPUUECKHE (PYHKIINU;
OTNIEpPUPOBATH MOHATHIAMMU: JOTapu(pM 4YHCia, JECITUIHbIE U
HaTypaJIbHbIE JIOTaPU(PMBI.

YpaBHeHHUS M HEPABEHCTBA!

ONepupoBaTh  TMOHATUSAMHU:  TOXKAECTBO,  ypaBHEHHE,
HEPABEHCTBO, ILE€JI0€, PAalUOHAIBHOE, WPPALUOHAIBHOE
ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHHE;

BBITOJIHATD npeoOpa3oBaHus TPUTOHOMETPHUUECKUX

BBIPQXEHUI U peIlIaTh TPUTOHOMETPUYECKUE YPABHEHUS;
BBIMOJIHATh MPEOOpa3oBaHUs IENbIX, palMOHAIbHBIX U
UPPALMOHATIBHBIX BBIPAXKEHUM W pelIaTh OCHOBHBIC THIIbI
LEJbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX YPAaBHEHHUU WU
HEPABEHCTB;

NPUMEHATh YPAaBHEHMsT M HEPABEHCTBA s pEUICHUs
MaTeMaTHYECKUX 337ady W 3a/a4 M3 pa3lu4HbIX objacTei

-BBITIOJIHEHUE  MPAKTHYECKUX
3aJlaHui Ha 3aHATHAX;

-YCTHBIH OIIPOC;
-CaMOCTOSITEIbHBIE PaOOTHI;

- KOHTPOJIbHBIE pabOTHI;
-9K3aMeH




HayKH U PEAIbHOU KU3HH;

MOJICJINPOBATh pealbHble CUTYallMd Ha SI3bIKE aiaredphl,
COCTaBJISITh BBIPAXKEHUS, YpPAaBHEHUS, HEpPaBEHCTBA 10
YCIIOBUIO 3a/1aud, HUCCIIEJOBATh IOCTPOEHHBIE MOJCIU C
UCTIONIb30BAHUEM alapaTa aireopsl;

OPUMEHATh CBOMCTBA CTENEHHM [UId IpeoOpa3oBaHUs
BBIPQXXCHHUM, ONEpUpOBaTh TMOHATUSAMU: IIOKA3aTEIbHOE
YpPaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
MOKa3aTeJIbHbIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATH PeoOpa3oBaHUsl BBIPAXKEHUH, COAEpIKALINX
aorapudmsl,

ONEpPUPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YpaBHEHUE U
HEPAaBEHCTBO, PEIIaTh OCHOBHBIE THUIbI JIOTapU(PMHUUECKUX
YPaBHEHUH U HEPABEHCTB;

HaXOJUTh pEIICHUs MPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB;

OIEpUPOBAThH MOHATHIMH: CUCTEMA JIMHEHHBIX YpaBHEHUIN U
e€ pelleHue, UCI0Ib30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN
JUISL pEIICHUs TPAKTUUECKHX 3a/1a4;

HaXOAWUTh PEIICHUs IIPOCTEHIINX CUCTEM U COBOKYITHOCTEHN
palMOHATIbHBIX YPaBHEHUI U HEPABEHCTB;

MOJICJIUPOBATh PpEeaJbHbIE CUTYallMd Ha SI3bIKE ajreOphl,
COCTaBJISITh  BBIPAXEHUS, YpaBHEHHs, HEpPaBEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJa4M, UCCIIEJOBATh MOCTPOCHHBIE
MO/JIEJIN C UCIIOIb30BAHUEM allllaparta aureOopsl.

DOyHKUUH U TPauKu:

ONEepUpOBaTh MOHATUAMU: (DYHKIHSA, CHOCOOBI 3aJaHUs
¢yHKIMH, 00NacCTh OMpeAeTeHUs M MHOXECTBO 3HAUECHUH
byHkuy, rpaduk GyHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH;
ONEpUpPOBaTh MOHATUSAMM: UYETHOCT U  HEYETHOCTH
GbyHKIUHN, HYIU QYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
nepuoaudeckas (YHKUUS, TNPOMEXKYTKM MOHOTOHHOCTH
GYHKIUH, TOYKM JKCTpeMyMa (yHKIUHU, HauOousblee U
HalMEHbIIEe 3HAUYeHUS (QYHKUMH Ha  IPOMEXKYTKE,
UCIIONIb30BaTh WX I HCCIeAOBAaHUSA (YHKIMH, 3aJaHHOMN
rpadukom;

UCIIOJIb30BaTh rpadKu PYHKIIUH 17151 pelIeHUs] ypaBHEHUM;
CTPOMTH W 4YWTaThb Trpaduku JTUHEHHOW  (QYHKIMH,
KBaJpaTUYHOM (YHKUWHU, CTENEeHHOW (YHKIUH C IEJIbIM
IIOKa3aTeNeM;

ONepupoBaTh  MOHATHSMH: TpaduKU  IOKa3aTeIbHOM,
JOrapupMHUUECKO U  TPUTOHOMETPUUECKUX  (PyHKIUA,
n3o0paxarb HMX Ha KOOPAMHATHOM  IUIOCKOCTH U
MCIIOJIb30BATh JJIS PEIIEHUS YPaBHEHUM U HEPABECHCTB;
n300pakaTh Ha KOOPAWMHATHOW IJIOCKOCTH Tpaduku
JUHEWHBIX YPABHEHMH W HUCIOJIB30BaTh MX U1 PEILICHUS
CHUCTEMBI JINHEWHBIX YPAaBHECHHUI;

UCNONb30BaTh TIpaduku (QyHKIUH A8 HUcclefoBaHUs
IIPOLIECCOB M 3aBUCUMOCTEHN NpPU peLIeHUH 3a7ad U3 JPyTrux
y4eOHbIX MpPEeIMETOB U peaJbHOM KHM3HM, BbIpaXaTb
(dopMysiaMu 3aBUCHUMOCTH MEXIY BEIMUNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A!




OIepupoOBaThH MOHSTUSIMU: MIOCJIEZIOBATEIbHOCTb,
apumeTnueckas M TeOMETpHYEcKas  MPOrPEcCHUi;
OTNEpUpOBaTh  TMOHATUSMU: OECKOHEYHO  yOBIBaroIIas
reoMeTpuueckass  Mporpeccus, cymMMa  OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM MPOrPECCUH;

3aJaBaTh IOCJIEJOBATEIILHOCTUH PA3JIMYHBIMHU CIIOCOOAMU;
HCIIOJIB30BaTh CBOMCTBA  IIOCJENOBATEIBHOCTEN 51
IIPOrpeccuil JUlsl PEIICHUs peajbHBIX 3a/lad IMPUKIAJIHOIO
Xapakrepa.

OMepUpoBaTh  MOHATHSIMH:  HENpepbiBHAs  (QYyHKIUSA,
pou3BoJHas (YHKIUH, HCIOIb30BaTh T'€OMETPUUECKUN U
¢u3nueckuil CMBICT TPOM3BOJHON Ul peIleHHUs 3a7ady;
HaxXOAUTb  IPOU3BOJHBIE  BJIEMEHTAPHBIX  (DYHKLMH,
BBIUNCJIATH IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO
yHKumi;

UCIOJIb30BaTh MPOM3BOJIHYIO JUIS MCCIENOBAHUS (YHKIIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh PE3yJIbTaThl
UCCIIEIOBAaHMS K TOCTPOSHHIO IPa(hUKOB;

HCII0JIb30BATh MIPOU3BOJIHY IO TUISL HaXO0XJIEHUs
HAaWJIy4yllero pelieHus B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKUX, 3a/1a4ax;

ONEepUPOBATh TOHATHAMM: IEpBOOOpa3Has W HMHTErpal,
[OHMMATh TIEOMETPUYECKHMH U  (QU3NYECKUH  CMBICIT
UHTErpana;

HaxXOAUTh TNEepBOOOpa3HbIEe  DJIEMEHTApHbIX  (DYHKUIMH,
BBIUUCIIATH HHTETpan o ¢popmyie Hetorona—Jleitbnuna;
pemars NpUKIagHble 33Jaud, B TOM YHCIE COLUAJIbHO-
HKOHOMHUYECKOTO U (PU3NYECKOrO XapakTepa, CpeaCTBaMU
MaTeMaTHYeCKOTo aHalIn3a.

MHoxkecTBa M JIOTHKA:

ONEepUpPOBaTh MOHATHSIMH: MHOXKECTBO, OIEpaldd HaJ
MHOKECTBAMU; HCII0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JUisl ONHCaHUsl PEalbHBIX MPOIECCOB U SIBICHUH,
[PY PELICHUH 33/1a4 U3 JIPYTUX YUeOHBIX PEIMETOB;
ONepupoBaTh  MOHATHUAMU:  ONpEJENIeHHe, Teopema,
CJIEJICTBUE, 10KA3aTEIbCTBO.

Crepeomerpus:

OIEpUpPOBaTh MOHATUSAMM: TOYKA, MpsMas, IUIOCKOCTH;
NPUMEHATh aKCUOMBI CTEPEOMETPUM M CIEJCTBUS M3 HUX
IIPU PEIIEHUN T€OMETPUUYECKUX 3a/1ay;

OIepupoOBaThH MOHSTUAMU: NapayiebHOCTh U
NEPIEHUKYIJIPHOCTD MPSIMBIX U IIJIOCKOCTEN;
KJIaCCU(PUIIMPOBATh B3aMMHOE PACIIOJIIOKEHHUE MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE;

ONEpUpPOBaTh MOHATUSMU: JIBYIPAHHBIA Yroj, TIpaHu
JIBYTPaHHOTO yriia, pedpo ABYTPaHHOTO yTia, JTUHEHHBIN
yroa JABYTPaHHOIO YyIJa, TpalycHass Mepa IBYTPaHHOIO
yria;

OTIEpUPOBATh TOHSTHSAMHU: MHOTOTPAHHUK, BBINYKIBIA U
HEBBIITYKJIBII MHOTOTPAHHUK, 3JIEMEHTBl MHOTIOIPAHHHKA,
IPAaBWIbHBI MHOTOTPaHHUK; pacrno3HaBaTh OCHOBHBIE
BU/IbI MHOTOI'PAaHHUKOB (mupamuna, pU3Ma,




IPSIMOYTOJIbHBIN Mapaienenunen, Kyo);
KJaccu(UIUpPOBaTh MHOT'OIPAaHHHMKH, BbIOMpas OCHOBAaHUS
s kimaccuukanuu  (BBIMYKJIBIE W HEBBIMYKIIBIC
MHOT'OT'PAaHHHMKH, MPABUIbHBIE MHOTOTPAaHHUKH, NPSMbIE U
HAKJIOHHBIE IPU3MBI, NTapaljiesIenuneabl);

OIEpUPOBATh IOHATHAMU: CEKyllas IUIOCKOCTb, CEUEHUE
MHOTOTPaHHHUKOB;  OOBSICHATH IPHUHLMIIBI  [TOCTPOCHUS
CEYEHHUH, UCTIOJIb3YS METOJ CIIE/IOB;

CTPOUTH CEYEHUS MHOIOIPAHHHUKOB METOJIOM CJIE/IOB,
BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEpPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
pelaTh 3aa4d Ha HAXOXKICHUE I'€OMETPUUYECKUX BEIMYMH
no oOpaslaM WIM aJropuTMaM, NPUMEHSS W3BECTHbIE
AQHAJIUTMYECKUE METOJbl IPH PEIIeHUH CTaHAapPTHBIX
MaTEeMaTHYECKUX 3a]1a4 Ha BBIYUCIIEHUE PACCTOSHUN MEXIy
JBYMsI TOYKaMH, OT TOYKHM IO MPsAMOH, OT TOYKU JO
IUIOCKOCTH, MEXY CKPEIMBAIOIIUMUCS PSIMbIMU;

pelaTh 3aJa4d Ha HAXOXKICHUE I'€OMETPUUYECKUX BEIMYMH
no oOpaslaM WIM aJropuTMaM, HPUMEHSS W3BECTHbBIE
AQHAJIUTMYECKUE METOJbl MpPH PpEIIeHUH CTaHAAPTHBIX
MaTEMaTHYECKUX 3a/Jay Ha BbBIUHUCICHHE YTIJIOB MEXIY
CKPCLIMBAIOIIMMUCS  MPSAMBIMH, MEXIy HOpsAMOH u
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMH, IByIPAHHBIX YIJIOB;
BBIYUCIIATE  OOBEMBI M IUIOLWIAJAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (TMpU3Ma, NHpaMUAa) C HPUMEHEHUEM
(GopMys, BBIYHCIATH COOTHOLICHHS MEXIy IUIOaIsIMU
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB;
ONEpUPOBaTh MOHATUSAMU: CHMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTh CHUMMETpPUH, LEHTpP, OCb U
IUIOCKOCTh CUMMETPUH (PUTYPBI;

U3BJIEKAaTh,  MPeoOpa3oBbIBATH W HUHTEPIPETHUPOBATH
UHPOPMALIMIO O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX
durypax, MpenCTaBICHHYI0O Ha 4YepTe)Kax U PUCYHKaX;
OpUMEHATh  reoMeTpudeckre  (akTbl AN pelleHus
CTEpEOMETPUYECKUX 3aJlad, MpPEeIoiaraloliuX HECKOJIbKO
IIaroB pELIEHUs, €CIU YCIOBUS NPUMEHEHHs 3a/laHbl B
SABHOU (opMme;

IPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEICTBA U
JEKTPOHHO-KOMMYHHKAIIIOHHbIE CHCTEMbI NpPU PEIICHUN
CTEPEOMETPUYECKUX  3aJady;  INPUBOAUTH  INPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B NPUPOJE U KU3HU,
pacrmo3HaBaTh  IPOSIBIEHHME  3aKOHOB  TI'E€OMETPUM B
HCKYCCTBE;

OPUMEHATh  TOJIyYeHHbIE  3HAaHMS  HAa  IPAKTHUKE:
QHWIN3UPOBATh  pEaJbHBIE CUTyallUM M  I[PUMEHSATh
U3yueHHbIE TIOHATHUA B TMpOLECCe IMOMCKAa pELIeHUs
MaTeMaTHYECKU copMyTHpOBaHHON po0JIeMBl,
MOJICJINPOBATh pealibHble CUTYAllMM Ha sI3bIKE T€OMETPHH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETPUYECKUX TOHATUH U TeopeM, ammapara aareopsl,
pemaTh NpakTU4YEeCKUe 3a7a4u, CBSI3aHHbBIE C HAaXOXKICHUEM
TreOMETPUYECKUX BEIMYHH.




OTIEPHPOBATH TOHATHAMU: IHJIMHIPHYECKAs MOBEPXHOCTbD,
oOpa3yronye IMIMHIPUYECKON TIMOBEPXHOCTH, MHIUHJP,
KOHHUYECKasi TOBEPXHOCTh, OOpa3yromme KOHUYECKOU
MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTH;
pacmo3HaBaTh Tella BpalieHus (IWIMHIAP, KOHYC, chepa H
map); 0OBACHATH CIOCOOBI NOTYUYESHHUS TeJl BPALLCHHUS;
KJ1accu(UIUPOBaTh B3aUMHOE pACIOJIOKEeHHE cdepsl U
IUIOCKOCTH; ONEPUPOBATh MOHATHUSAMU: IIAPOBOW CETMEHT,
OCHOBAaHHME CErMEHTa, BBICOTA CErMEHTAa, IIapOBOM CIIOW,
OCHOBaHUE IIapOBOrO CJOs, BBICOTA ILIAPOBOIO  CJOA,
IapOBOM CEKTOP;

BBIYUCIIATE OOBEMBI M IUIOIIAJM TOBEPXHOCTEH Tel
BpallleHUs, TEOMETPUUYECKUX TN C IPUMEHEHUEM (HOpMYIT;
ONEpUPOBATH IMOHATUSAMHU: MHOTOIPAaHHMK, BIHMCAaHHBIA B
chepy M omMcaHHbII Okoyio chepsl, cepa, BNMCAHHAA B
MHOT'OI'PAaHHMK WJIM TEJIO BPAIECHUS;

BBIYHUCIISATH COOTHOIIICHUS MEXITy IJIOLIA/ISIMU
noBepXHOCTEH U 00BEMaMU MOAOOHBIX TEI;

n300pakaTh U3y4aeMblie (GUTYPHI OT PyKH U C TPUMEHEHHEM
HPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIC) IIOCKHE YEPTEKU W3 PUCYHKOB
IOPOCThIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKYy, CHH3Y,
CTPOHTH CEUCHHSI TEJI BPAILICHHS,

U3BJE€KaTh, HMHTEPHPETHPOBATb U  NPeoOpa3OBbIBATH
UHPOPMALIMIO O TIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX
¢urypax, npeacTaBICHHYIO Ha YepTexax U pUCYHKaX;
OTIEpPHUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBINOJIHATh JICHCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS
BEKTOPOB W YMHOXEHHUS BEKTOpa Ha YHCIO, OOBSICHATH,
KaKMMHU CBOMCTBaMH OHM 00JIaJaloT;

MPUMEHATD [TPaBUIIO Mapajlieenunea;

ONEpUPOBATh TMOHATHUAMM: JIEKaPTOBBl KOOPAWHATHI B
IIPOCTPAHCTBE, BEKTOP, MOJYyJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIoj MEXAYy BEKTOPaMH,
CKaJIsIpHOE TPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHBIE BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB M NpPOM3BEJCHHE BEKTOpa Ha
YHCII0, YTOJI MEXIy BEKTOPaMH, CKaJIipHOE MPOU3BEICHHE,
packiaapiBaTh ~ BEKTOpP IO  JIBYM  HEKOJUIMHEApHBIM
BEKTOpaM;

3aJlaBaTh IJIOCKOCTh YpaBHEHHEM B JIEKApTOBOW cHCTEME
KOOpJMHAT, TPUMEHITh TreoMeTpudeckue QaxkTbl s
peIIeHUs] CTEePEeOMETPUUYECKUX 3aJad, IPeAroyararmx
HECKOJIBKO IIIaroB PEIICHUs, €CIH YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (opMe;

pemate  MpOCTEeWIINEe TeoMeTpUYecKhe  3aJadyd  Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1A;

pemiath 3aJadyd  Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKHX
OTHOWICHWIA M HAXOXXICHHWE T€OMETPUYECKHUX BEIMYHH TIO0
oOpa3iamM Wi anropuT™MaM, MPUMEHsISI H3BECTHBIE METO/IbI
NIPY PEIICHNHU CTaHAAPTHBIX MaTEeMaTHUECKUX 3a]1ad;
OPUMEHATh MPOCTEHIINe TPOrpaMMHBIE CpEJCTBA U




AJIIEKTPOHHO-KOMMYHHUKAITHOHHBIE CHCTEMBbI MPU PEUICHUU
CTEPEOMETPUUYECKHX 3a/1a4;

MPUBOAUTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B
NpUPOJE M JKU3HHU, PACIIO3HABATh NPOSBICHHE 3aKOHOB
TEOMETPHUH B HCKYCCTBE;

MPUMEHATh  TOJYYEHHbIE  3HAHUA  HAa  [PAKTHKE:
aHAJM3UPOBATh  peajbHbIE CUTyalldd ©  TPUMEHATH
W3YUYEHHbIE TIOHATHS B IPOIECCE IMOMCKAa pelIeHUs
MaTeMaTUYECKU chopmMyIUpOBaHHOM pOoOJIEMBI,
MOJEJIUPOBATh pealbHblE CUTYallMM Ha SI3bIKE T'€OMETPUH,
WCCJIEAOBAaTh IOCTPOCHHBIC MOJEIHM C HCIOJb30BaHUEM
FeOMETPUUECKUX TOHATUNA W TEOpeM, ammapaTta anreOpsl,
pemaTh MpaKTUYECKHUE 3a7a4M, CBSI3aHHBIC C HAXOXKJICHUEM
F€OMETPUUECKUX BEJIMYUH

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJHUIIBI U JUATPAMMBIL;

OTNEpUpPOBATh TMOHATHSAMH: cpefaHee apudMeTHyecKoe,
MearaHa, HaumOoJjblliee, HAaUMEHbIIEEe 3HAYEHHUE, pa3Max
MacCHBa YHCIOBBIX JAaHHBIX;

OTIepUPOBATH MOHATUAMU: CIy4YailHBIA SKCIIEPUMEHT (OIIBIT)
U ciy4ailHoe  cOObITHE,  3JEMEHTapHOE  COObITHE
(o7eMEeHTapHBI  UCXOMA) CIIy4alHOTO ONBITA, HAaXOJIUTh
BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CITyYalHBIMU
COOBITHSIMH, HAXOAWTh M CpPaBHUBATh BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CITyYalHBIX SKCIIEPUMEHTAX;
HAaXOAWTh W (POPMYITUPOBATH COOBITHSA: TMEpEeceueHUue U
00beIMHEHHE JIaHHBIX COOBITHH, coOBITHE,
MPOTUBOMOJIOXKHOE JTaHHOMY COOBITHIO, TOJB30BATHCS
quarpamMmamMu - Oinepa U QopMyJio  CIIOKEHUs
BEPOSITHOCTEH MpU PEIICHUH 3a/a4;

OTIEpUpPOBATh  TOHATHUSMH:  YCIOBHAs  BEPOSTHOCTD,
HE3aBUCHUMBIE  COOBITHSI, HAXOAUTh  BEPOATHOCTH C
MOMOINBIO TPaBWJIa YMHOXEHHs, C TIOMOIIBIO JepeBa
CIIy4allHOTO OTIBITA;

MPUMEHATh KOMOWHATOPHOE TMPABHJIO YMHOXEHHS MpHU
pEelIeHNH 3a/ay; OINEpPUPOBATh MOHATUSMHU: HCHBITAHUE,
HE3aBUCHUMBIE WCIIBITAHUS, CEpPHUs WCIBITAHUM, YCIeX |
HEeyJaya, HaxOJUTh BEPOSTHOCTH COOBITHII B CEepUU
HE3aBUCHUMBIX HCTBITAHUNA 10 TIEPBOTO YCIexa, HaXOIUTh
BEPOATHOCTH COOBITHI B CepUH UCTIbITaHU bepHym;
OTIEpUPOBATH TTOHSTUSIMH: ciy4aitHas BEJINYMHA,
pacrpeielieHue BEepOsITHOCTEH, TuarpaMma pacipeeiaeHusl.
CpPaBHMBATh BEPOSITHOCTH 3HAYEHUW CIIy4YaWHOW BEIIMYHMHBI
10 pacMpeesICHUIO WIN C IIOMOUIBIO JUArPaMM;
OTNEpUpPOBATh TMOHSATUEM MATEMATHYECKOTO OXXUJAHUS,
NPUBOANTH MPUMEPHI, KaK MPUMEHSIETCS MaTEMaTU4YeCKOe
O0XHJIAHWE CIIy4aitHOM BEJTNYMHBI HAXOJIUTh
MaTEeMaTUYECKOE 0KUIAHKE 110 JaHHOMY paclpeiesICHHUIO;
UMETh MPEJCTABIICHUE O 3aKOHE OOJIBIINX YUCET,

MMETh NPEACTABICHUE O HOPMAIBHOM paclpeesIeHUN
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(mecmo pabomer) SAHUMAEM AT DONIHCHOCMY) (noonucw Meruyuanst, pamuwius)
prry. npenOAaram E1b Ropqqrun WA
(mecmo pabomet) (3aHuUMaemas: OONHCHOCM®b) (noonuce, flhuyuansl, pamunus)
T mherop, fevne i JLE =
(mecmo pabomet) a (3anumaemas OINHCHOCHb) (noonucwy, unuyuanbl, pamunus)
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