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Pabouas mporpamma o yue6Homy npenmery «<MATEMATHUKA» Ha ypoBeHb CpeHEro o0I1ero
oOpa3oBaHMs COCTaBlIeHa C y4eToM paboyeil mIporpamMmbl BOCIUTAaHUS. BocmuTaTenbHBIH
MOTEHIMAJl TaHHOIO Y4eOHOro mpeaMeTa 00ecredrnBaeT pealn3aluio O0JaronpusTHbIX yCIOBUN
JUIS Pa3BUTHS COLMAIBbHO 3HAYMMBIX OTHOIIECHHH OOYYaOLIMXCS U MPEXKIE BCEro IIEHHOCTHBIX
OPUEHTUPOB (LEJIEBBIX NpUOPHUTETOB). lleneBble OpUEHTHPBI PE3yJabTATOB BOCIHMTAHUS Ha
YPOBHE CpeHero o0mero oopa3oBaHus:
I'paxnanckoe Bocnutanue:
OCO3HAHHO  BBIPAXKAIOIIMM  CBOIO  POCCHUHCKYI0  TIPAKIAHCKYIO  IPHUHAJIEKHOCTH
(MIEHTUYHOCTH) B TOJHMKYJIBTYPHOM, MHOTOHAIIMOHAJLHOM M MHOTOKOH()ECCHOHAILHOM
POCCHICKOM 00I1IECTBE, B MUPOBOM COOOILIECTBE;
CO3HAIOLIMI CBOE €IUHCTBO € HapoaoM Poccunm Kak HMCTOYHMKOM BIIACTH M CYOBEKTOM
THICAYENIETHEN  POCCHUMCKOM  TOCYJAapCTBEHHOCTH, ¢  PoccuiickuM  TocyaapcTBOM,
OTBETCTBEHHOCTb 3a €r0 pPa3BUTHE B HACTOSANIEM M OynylieM Ha OCHOBE HMCTOPHYECKOTO
IPOCBELIEHHS], CPOPMUPOBAHHOI'O POCCUICKOTO HALIMOHAIBHOIO HCTOPUUECKOT0 CO3HAHUS;
HPOSIBIISIONINI FOTOBHOCTh K 3amure PoauHBI, CIOCOOHBIN apryMEHTUPOBAaHHO OTCTAUBaTh
CYBEPEHUTET M JOCTOMHCTBO Hapoaa Poccum m Poccumiickoro rocypapcrBa, COXpaHATb H
3alUINATh UCTOPUYECKYIO IIPABLY;
OpUEHTUPOBAaHHBIM Ha aKTHMBHOE TI'PAKJAHCKOE YYacTUE HAa OCHOBE YBA)KEHHUS 3aKOHA U
IIPABOIIOPSJIKA, IPAB U CBOOO]] COTPaK/aH;
OCO3HAHHO U JIESATENIbHO BhIpAXKAIOIIUKA HETPUATHE JIFOO0N JUCKPUMHMHALIUU 110 COLIMATIbHBIM,
HAllMOHAJIbHBIM, PAaCOBBIM, PEIMITUO3HBIM  IPU3HAKAM, MPOSBICHUH OJKCTPEMHU3MA,
TEeppOpU3Ma, KOPPYILUHU, AaHTUTOCYAApPCTBEHHOM €SI TENIbHOCTH;
00J1aJatoMMi ONBITOM TPAKIAHCKOM COLMAIBLHO 3HAYUMOM JESATEIBHOCTH (B YUYEHUUYECKOM
CaMOYIPABJIEHUH, BOJOHTEPCKOM JABM)KEHHUH, DKOJOTMYECKHX, BOCHHO- NATPUOTHYECKUX U
npyrue o0beIMHEHUSX, aKIIUAX, IPOorpaMmax).
IIaTpuoTnyeckoe BociUTaHUeE:
BBIPAXKAIOIIMM CBOK HAlMOHAJIBHYIO, dTHUYECKYIO NPUHAJIEKHOCTh, NPUBEPKEHHOCTh K
POZIHOM KyJbTYypE, JTF000Bb K CBOEMY HapoYy;
CO3HAMOIIMI MPUYACTHOCTh K MHOTIOHallMOHanbHOMY Hapoay Poccumiickoit ®enepanum,
poccuiickomy OTeuecTBy, pOCCUHCKYIO KYJIbTYPHYIO HIEHTUYHOCTD;
MPOSBISIONIUN JESITebHOE IIEHHOCTHOE OTHOILIEHHE K MCTOPUYECKOMY U KYJIbTYpPHOMY
HacJIEUI0 CBOETrO0 M JApyrux HaponoB Poccum, TpaauuusaM, Npas3JHUKAM, NaMATHUKaM
HapoJI0B, IPOKMUBAIOIINX B poAHON cTpaHe — Poccny;
NPOSBISIONIMN  yBa)KEHHE K  COOTEUECTBEHHUKaM, MPOXKHUBAIOUIMM 32  pYyOexoM,
MO/ ICPKUBAIOIINM UX IIpaBa, 3alUTY UX UHTEPECOB B COXPAHEHUU POCCUICKON KYJIBTYPHOU
UJCHTUYHOCTH.
JlyX0OBHO-HpPAaBCTBEHHOE BOCIIMTAHHE:
MPOSIBISIONIUN  MPUBEPKEHHOCTh TPAJUIIMOHHBIM JIYXOBHO-HPABCTBEHHBIM IIEHHOCTSIM,
KylbType HaponoB Poccum ¢ yd4eTroM  MHPOBO33PEHUYECKOr0,  HAIMOHAJIBHOTO,
KOH(ECCHOHATIBLHOT0 CAMOOIIPE/IeTICHHS;
JEHCTBYIOIMN M OLICHUBAIOIIMKA CBOE IOBEIEHHWE M IOCTYIKH, MOBEJEHUE U IOCTYIKU
JPYruX JIFOJEW C NMO3ULUN TPAJULIHUOHHBIX POCCHUCKUX JTYXOBHO- HPABCTBEHHBIX LIEHHOCTEU
U HOPM C OCO3HAaHUEM IIOCJIEACTBUI IOCTYIKOB, IESATEIBHO BBIPAXAIOUIMN HENpUATHE
AQHTUTYMaHHBIX U aCOLUAIbHBIX OCTYIKOB, MOBEICHHUS, IPOTUBOPEYAIINX ITUM IIEHHOCTSM;
OPOSBISAIONIMN  yBa)XEHHE K JKM3HM M JIOCTOMHCTBY KaX/IOTO YeJOBEKa, CB00OOje
MHUPOBO33PEHYECKOT0 BbIOOpa M  CaMOONPENENIECHUs, K MPEICTAaBUTENSIM PAa3IUYHBIX
THUYECKUX TIpYyNN, peauruii HapoaoB Poccuu, HMX HalMOHAIBHOMY JIOCTOMHCTBY U
PEJIMTHO3HBIM YYBCTBAM C YYE€TOM COOJIIOJIEHUST KOHCTUTYLUHMOHHBIX INpaB U CBOOOJA Bcex
IpaXaaH;
MOHMMAIOIINI U JEATENBHO BBIPAXKAIOINN IEHHOCTh MEXHAI[MOHAIBbHOTO, MEXPEIUTHO3HOTO
coryiacusi Jrozied, HaponoB B Poccuu, ciocoOHBI BECTH IMANIOT C JIIOJBMHU Pa3HBIX



HallMOHAIBHOCTEHW, OTHOIICHHS K PEIMIUU U PEIUTHO3HOM MNPUHAIIICKHOCTU, HAXOAUTH
0011IKe 1eJIM U COTPYAHUYATD JIJISl X TOCTHXKCHHUS;

OPUEHTHPOBAHHBIN HA CO3/IaHUE YCTOMYMBOW CEMbU HAa OCHOBE POCCUMCKUX TPAJAULIMOHHBIX
CEMEHHBIX [EHHOCTEH, MOHMMAaHUs Opaka Kak COK3a MYKYHHBI U JKCHIUHBI JUIS CO3IAHUS
CEMbHU, POXKJICHHUS W BOCIIHUTAHMS B CEMbE JETEH, HENPUATUS HACWIUSA B CEMbE, yXOJa OT
POAUTENBCKON OTBETCTBEHHOCTH;

obnamaromuii  cOPMUPOBAHHBIMU  TIPEJCTABICHUSIMU O IICHHOCTH ¥ 3HAYCHUU B
OTEUYECTBEHHOM M MHMPOBOM KYJIbType SA3BIKOB U JHUTeparypbl HaponoB Poccun,
JIEMOHCTPHUPYIOIIMI YCTOMYMBBIA MHTEPEC K UTCHUIO KAK CPEICTBY MO3HAHUS OT€UYECTBEHHOMU
Y1 MUPOBOM JTyXOBHOM KYJIBTYPBI.

JcTeTHYECKOe BOCIIUTAHUE:

BBIPAXKAIOIIMN TOHUMAaHUE IEHHOCTH OT€YECTBEHHOIO U MUPOBOTO MCKYCCTBA, POCCUHCKOIO
Y MUPOBOT'O XYyJI0KECTBEHHOI'O HACIIEINS;

MPOSIBJISIIOLIMN BOCIIPUMMYHUBOCTD K Pa3HbIM BHUJIaM UCKYCCTBA, HOHUMaHUE SMOIIMOHAIIBHOTO
BO3JECHCTBUSL MCKYCCTBA, €r0 BJMSHHUS Ha [OBEIACHUE JIOJCH, YMEIOUIMNH KPUTUYECKU
OLICHMBATh ATO BIIMSHUE;

MPOSIBJISIIOIIMN TOHMMAaHUE XYJI0KECTBEHHOM KYJbTYpPbl KaK CpPEICTBAa KOMMYHHUKALIMU H
CaMOBBIPAKEHUSI B COBPEMEHHOM OOIIECTBE, 3HAYEHUS HPABCTBEHHBIX HOPM, IEHHOCTEH,
TPaJIULINI B UICKYCCTBE;

OPUEHTHUPOBAHHBIM HAa OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHHE, PEATU3ALMI0 TBOPUYECKUX
CIIOCOOHOCTEH B pa3HBIX BUJIaX UCKYCCTBA C YIYETOM POCCHUICKUX TPAJAUIIMOHHBIX TYXOBHBIX U
HPABCTBCHHBIX IIEHHOCTEH, HA AICTETHUYECKOE 00YCTPONUCTBO COOCTBEHHOTO OBITA.

dusuyeckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPbI 310pPOBbS M 3MOIHOHAJLHOIO
Os1aromosty4ms:

HNOHUMAIOIINI U BBIPAKAIOIIMNA B IPAKTUUECKON JESATEIbHOCTH LIEHHOCTh )KU3HHU, 3/I0POBbS U
0€30MacHOCTH, 3HAUE€HUE JIMYHBIX YCUJIUN B COXPAaHEHMM U YKPEIJIEHUU CBOETO 370POBbS U
310pOBbS IPYTUX JIIOJEH;

cOOJTIOIAtOIIMI MTpaBuiIa JIMYHON U 0OLIeCTBEHHON 0€30MacHOCTH, B TOM Yucie 0€301MacHOro
MOBEJICHUSI B MH(DOPMAIITMOHHOM CpeJIe;

BBIP@KAIOUIMI Ha MpPAaKTUKE YCTAaHOBKY Ha 3JI0pOBBI 00pa3 >XKM3HU (370pOBOE MUTAHUE,
coOI0OZICHNE TUTHMEHBl, PEeXUM 3aHITHH U OTAbIXA, PETYISAPHYI0 (GU3NYECKYI0 aKTUBHOCTD),
CTpeMJIeHHe K (PU3MUECKOMY COBEPIICHCTBOBAHUIO, COOJIIOJAIOIIMN M MponaraHAupyromui
0e30MacHbIi U 30pOBBINA 00pa3 KU3HU;

IPOSBISIONIUI CO3HATENbHOE M OOOCHOBAHHOE HENPUSATHE BPEIHBIX NPUBBIUEK (KypeHUs,
ynoTpeOaeHusl alKorojisi, HAapKOTHKOB, JIOOBIX (OpPM 3aBUCHUMOCTEH), NECTPYKTUBHOIO
NOBEJIeHUS B oOmecTBe M LU(POBOI cpene, MOHMMaHHE MX Bpeda s (U3NUYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

JIEMOHCTPHUPYIONTUN HABBIKK pe(IIeKCHH CBOET0 COCTOSHUS ((hHU3HUIECKOT0, IMOIIMOHAILHOTO,
MICUXOJIOTHYECKOT0), COCTOSIHHSI ~JIPYTUX JIFOJACH ¢ TOYKM 3peHHsi Oe30MacHOCTH,
CO3HATEJIBHOTO YIPABJIEHUS CBOUM SMOLIMOHAIBHBIM COCTOSIHUEM;

pa3BUBAIOIINN CIOCOOHOCTH aJalTUPOBAaThCS K CTPECCOBBIM CHUTyalUsM B OOIEHUH, B
pa3HbIX KOJUIEKTUBAX, K MEHSIOIUMCS YCIOBHUSAM (COLMANbHBIM, HWH()OPMALMOHHBIM,
IIPUPOJIHBIM).

TpynoBoe Bocniuranue:

YBXAOIIUNA TPYH, pe3yIabTaThl TPYAa, TPYAOBbIE U MPO(HECCHOHATBHBIE TOCTHKEHUS CBOMX
3€MJISIKOB, UX BKJaJ B paSBI/ITI/Ie CBOCT'O ITIOCEICHUA, Kpafi, CTpaHBI, TPYHOBI)IG JOCTHMXKCHUA
POCCHUICKOr0 HApOAa;

MPOSIBIISIONIUN CIIOCOOHOCTh K TBOPYECKOMY CO3UIATEIILHOMY COLMATBHO 3HAYUMOMY TPYAY
B JIOCTYIIHBIX 10 BO3PACTY COLMAIBHO-TPYAOBBIX POJISIX, B TOM UKCIE MPEANPUHUMATEIbCKON
JIeATEHPHOCTH B YCIOBHUSX CaMO3aHATOCTH WJIM HAEMHOTO TPY/Ia;

YYaCTBYIOIIMH B COLUMAIBHO 3HAYMMON TPYAOBOM JEATEIIBHOCTH PAa3HOTO BHUJA B CEMBE,
00111e00pa30BaTENIbHON OpraHU3aIiK, CBOEH MECTHOCTH, B TOM YHCJIe OIIaYMBAEMOM TPY/IE B
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KaHUKYJSIPHbIE TEPHOABI, C Yy4eToM COONIOIGHUS 3aKoHoJaTenbcTBa  Poccuiickoit
denepaunu;

e BBIpAXAIOUIMI OCO3HAHHYIO TOTOBHOCTH K MOJYYEHUIO MpodeccHnoHaTIbHOr0 00pa3oBaHUsl, K
HEMpEepbIBHOMY 00pa30BaHUIO B TEUCHHE KHU3HH KaK YCIOBHIO YCIEITHON MpOoQecCHnOHaIbHOM
1 OOIIECTBEHHOM JEATEIbHOCTH;

e TOHUMAIOMIUN crenuUKY TPYIOBOU NEATEIBHOCTH, PETYIUPOBAHUS TPYIOBBIX OTHOILIECHUH,
camMooOpazoBaHuss W  MNPOPECCHOHATBHOW  CAMOIMOATOTOBKH B WH(MOPMAIMOHHOM
BBICOKOTEXHOJIOTHYECKOM O0IIEeCTBE, TOTOBBII YUYUTbCI W TPYAUTHCS B COBPEMEHHOM
o0lI1ecTBE;

e OpUEHTUPOBAHHBIM Ha OCO3HAHHBIA BBIOOP cdepsl TPyIOBOH, MpodeccuoHATbHOI
JESTEIBHOCTM B POCCUMCKOM OOIIECTBE € YYETOM JIMYHBIX JKU3HEHHBIX IIJIAHOB,
MOTpeOHOCTEH CBOCH CeMbH, 00IIIeCTBA.

JKO0JI0THYeCKOe BOCIIUTAHHE:

e JIEMOHCTPUPYIOIIUN B MOBEJECHUH CPOPMUPOBAHHOCTH 3KOJOTMUYECKON KyJIbTYpbl HA OCHOBE
MIOHUMAaHUS BIIMSHUS COLMAIbHO-3KOHOMMYECKUX IMPOLIECCOB HA MPUPOIY, B TOM 4HUCIE Ha
r7100aTbHOM YpPOBHE, OTBETCTBEHHOCTH 3a JIEHCTBHS B MPUPOAHON Cpeje; BBIPAXKAFOIIUI
JIeATEIbHOE HENpUSATUE NEHUCTBUM, NMPUHOCALIMX BpeA NPUPOAC; NPUMEHSIOLINNA 3HAHUSA
€CTECTBEHHBIX M COIMAJBHBIX HAYK JJIS Pa3yMHOTO, OEpeXIMBOTO MPUPOOIOIB30BAaHHS B
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE;

e MMEIOUMH W pPA3BUBAIOLIMK ONBIT OSKOJOTMYECKH HAIPABICHHOM, IPUPOAOOXPAHHOM,
pecypcocbeperatoiieil JesITenbHOCTH, YYaCTBYIOIUN B €0 MPUOOPETEHUH IPYTUMH JIIOAbMH.

IleHHOCTH HAYYHOIO MO3HAHUS:

e JICATENIbHO BBIPAYKAIOUIUI I103HABATEIbHBIE MHTEPECHl B Pa3HbIX MPEIMETHBIX 00JacTIX C
Y4€TOM CBOMX MHTEPECOB, CHOCOOHOCTEH, JOCTUKEHUI;

e 00namaromui MpeICcTaBIeHHEM O COBPEMEHHOW HAyYHOU KapTUHE MUPA, JOCTUKEHHIX HAYKU
U TEXHUKH, apryMEHTHPOBAHHO BBIPAXKAIONIMI IMOHMMaHUE 3HAYEHHUS HAYKH B IKU3HU
poccuiickoro oOrmiecTBa, oOecredeHun ero 0e30MacHOCTH, T'yMaHHTAapHOM, COIUalIbHO-
HKOHOMUYECKOM pa3BuTuu Poccuu;

e JIEMOHCTPHUPYIOIINNA HABBIKM KPUTUYECKOTO MBILUIEHUSI, ONPEIEICHUsI JOCTOBEPHON HAYYHON
uH(pOpPMaIIMU U KPUTUKU AHTUHAYYHBIX MIPE/ICTaBICHHUIA;

e pPa3BUBAOIIMNA W NPUMEHSIOIMNA HABBIKM HAOMIOJAEHUS, HAKOIJICHHS M CHCTEMaTU3alluu
(bakTOB, OCMBICIICHHUS ONbITA B €CTECTBEHHO-HAYYHON M TYMaHUTapHOW 001aCTSAX MO3HAHMUSA,
UCCJIEIOBATEIbCKOM e TENIbHOCTH.

Conep:xanue yueonoro npeagmera AJICEBPA
kiacc — 10
YPOBEHb — yenybieHHbll

Yucjia v BbIYUCTIEHUS

Panmonansubie yrcna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI, OECKOHEUHBIC
nepuoanueckue apoou. [Ipumenenue npoOeii  TPOLEHTOB JJIsl pEIICHUs MPUKIIATHBIX 3a71a9 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U peallbHOU KU3HH.

JlelicTBuTenbHBIE UYKca. PanuoHaNbHBIE W UpPpAlMOHATIBHBIE 4yhciaa. ApudmeTHdyecKue
omnepaluu ¢ JIeUCTBUTEIbHBIMUA 4YHCIaMU. MoJynb JEHCTBUTEIBRHOTO YHMCIa U €ro CBOMCTBA.
[IpubnukE€HHBIE BHIUKCICHHS, TpaBUia OKPYIJIGHWs, TPUKUIKA M OLEHKAa pe3yibTara
BBIYMCIICHHM.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcnonp3oBanne moaxoasiieii hopmbl
3auCH JIEUCTBUTENIbHBIX YU CEIT JUIsl pELICHUSI MPAKTUUECKUX 3a]]a4 U IIPE/ICTAaBIICHUS JaHHBIX.

Apudmernaeckuii KOpeHb HATYPAIBHON CTETICHH M €TI0 CBOWCTBA.
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CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM
II0KA3aTEeJIEM.

Jlorapudm uncna. CoiicTBa norapudma. JlecaTHaHbIC 1 HaTypajJbHbIE TIOTapU(MBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOTO apryMeEHTA.

YpaBHeHusI 1 HepaBeHCTBA

ToxnecTBa M TOXIECTBEHHble NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHIIBHBIE YPaBHEHMSI U ypaBHEHUA-CIEACTBYs. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OCHOBHBIE METOJIbl PELICHUS LEIbIX U JIPOOHO-PAlIMOHAIBHBIX YPAaBHEHUN M HEPAaBEHCTB.
MHorounessl OT OJHOM IIEpeMEHHOM. /[leneHue MHOrodjieHa Ha MHOIOWIEH C OCTaTKOM.
Teopema besy. MHorouwiens! ¢ nensiMu koddduruentamu. Teopema Buera.

[TpeoGpa3oBaHMs YHCIOBBIX BBIPAXKEHUH, COACPIKALINX CTETICHU U KOPHH.

Wppaumonaneueie  ypaBHeHHsA. (OCHOBHBIE METOIBI  PEIIEHUS  UPPalMOHAIBHBIX
YpPaBHEHUU.

IToxazarenbHble ypaBHeHHs. OCHOBHBIE METO/Ib] PEILICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBanue BbIpaXEHUH, COEpKALIUX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbl pEUICHUs JIOTapU(PMUUYECKHX
YpaBHEHUH.

OcHoBHbIe TpuroHoMmerpudeckue Gopmyinsl. [IpeobpasoBaHue TPUTOHOMETPUUECKUX
BbIpaKeHUH. PelieHne TpuroHoMeTpu4eCKuX ypaBHEHUH.

Pemenne cucrem JNMHENMHBIX YypaBHEHUH. Marpuna CHCTEMBbl JIMHEHHBIX YpPaBHEHMI.
Omnpenenurens Marpuupl 2x2, €ro reOMETPUYECKHH CMBICI M CBOWMCTBA, BBIYHUCICHHE €O
3HAYEHUs, IPUMEHEHHE ONIPENEIUTENS IS PEIICHUs CUCTEMBI JIMHEHHBIX ypaBHeHuN. Pemenue
MPUKJIAIHBIX 33]1a4 C IMOMOIIBI0 CUCTEMBI JUHEHHBIX ypaBHeHUN. VccnenoBanue mocTpoeHHOU
MOJIETH C TIOMOIIIbIO MaTPHIL U OIPEIEIUTENCH.

IlocTpoeHne MaTEMaTUYECKUX MOJENEH PEAJbHOM CUTyallud C IOMOILBIO YPaBHEHHH U
HepaBeHCTB. [IprMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHHUI0O MaTEMaTHMYECKHUX 3a7ad U
3a/1a4 U3 pa3InyHbIX 00acTel HayKu U PeaJIbHOU KU3HU.

DOYyHKIUH U TPaPuKU

OyHKIusA, crnocoObl 3amaHus QyHKUuU. B3aumuHo oOpatHble (QyHkumu. Komnosunus
¢ynkuii. ['paduk pyHKIMU. DieMeHTapHble peoOpa3zoBaHus rpaduKoB GyHKIUH.

Ob6nacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHu @ynkuuu. Hynu ¢ynknun. [Ipomexyrku
3HaKonocTosHcTBa. UETHble W HeuéTHble QyHkuMH. [lepuonnueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (D)YHKIIMH. MakcuMyMbl U MUHUMYMBI (yHKIMHM. HanGosbliee 1 HauMeHbIlee
3Ha4YeHUs PyHKIIMU Ha IPOMEKYTKE.

Jluneiinas, KBagpaTHIHas U APOOHO-THHEHHAS (PYHKIIUU. DIIEMEHTApHOE UCCIICIOBAHNE 1
MOCTPOEHHE UX I'PaUKOB.

CrenenHass (pyHKIMS C HaTypalbHbIM M IIeNbIM IOKa3aTeneMm. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpauk KOpHA n-oi CTENEeHU Kak (PyHKIMH OOpaTHOM CTENEHH C HaTypalbHBIM
MOKa3aTeJeM.

[TokazarenbHas u norapupmudeckas pyHKIMH, UX CBOMCTBA U rpaduku. Vcnonb3oBanue
rpadukoB GYHKIUHN ISl pelIeHNs] ypaBHEHUH.

TpuroHomerpuueckass OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUN
YHCIIOBOTO apryMeHTa.

DyHKIIMOHANBHBIE 3aBUCHMOCTH B peaJIbHBIX Ipolieccax U siBieHusX. ['paguku peanbHbIX
3aBUCHUMOCTEM.

Havyana MaTeMaTH4ecKoro aHaIu3a



IlocnegoBaTensHOCTH, CIIOCOOKI 3aJaHus MOCIIENOBATEILHOCTEH. MeTo I MaTeMaTH4YeCKO
MHIYKUMA. MOHOTOHHBIE M OrPAHMYEHHBIE IOCJIEIOBATEIbHOCTH. VICTOpUS BO3HMKHOBEHHUS
MaTEeMaTHYECKOT0 aHAIIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmerndeckass U TEOMETpUYECKass TMPOTPecCHH. beckoHeYHO  yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH reOMETPUYECKON MPOrPEeCcCUH.
JIuHEeWHBII M SKCHOHEHUMAIbHBIM pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonb3zoBanue nporpeccuu sl pelieHusl peajbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

HenpepeiBuble ¢(yHkuuu u ux cBoictBa. Touku paspbiBa. ACHUMOTOTH TpaduKoB
¢ynkuuid. CBoiicTBa (pyHKUIMI HEMpEpbIBHBIX HAa OTpe3ke. MeToj MHTEpBaJOB ISl PELICHHS
HepaBeHCTB. [IpuMeHeHne cBOWCTB HENMPEephIBHBIX (DYHKIUHN U1 peleHus 3a1a4.

[TepBas u BTOpas npousBoaHble GyHKIUU. OnpeaeneHue, TeOMETPUICCKUN U PU3NICCKUN
CMBICJI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIIMH.

[IpouzBoaubie snemeHTapHbIX GyHKUUNA. [Ipon3BoaHAS CYMMBI, MPOU3BEACHUS, YACTHOTO
Y KOMIO3UINH PYHKIIUHA.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Omepaluyi HaJ] MHOXXECTBaMU M UX CBoMcTBa. [uarpammbl Diinepa—BenHa.
[IpumeHeHne TEOpPETUKO-MHOKECTBEHHOIO ammapara JJjisi OINMCAaHUs PEalbHbIX IMPOLECCOB M
SIBJIIGHUH, MIPU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB.

Omnpenenenve, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHUS.
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Yucjia 1 BbIYMCTEHUS

Hatypansuble u nensle uucna. I[IpuMeHeHHMe NPU3HAKOB JEJIMMOCTH LEJIBIX YHCE,
HauOonbImi oommii genutens (nanee — HOJl) u naumensiee obmee kpatHoe (nainee — HOK),
OCTaTKOB IO MOJYJTIO, anropuT™Ma EBKinaa asist pemeHus 3a1ad B IEeNbIX YHACHaX.

KommnekcHele uumcna. AnreOpanueckas M TpUTOHOMETpUYecKass (OpMBI  3aluCH
KOMILUIEKCHOTO 4Hciia. ApupMEeTHYeCcKHe Onepaiy ¢ KOMIDIEKCHBIME duciiamu. M3o0paxeHnne
KOMIIIEKCHBIX YHCeJl Ha KOOpJAMHATHON miockocTu. Popmyna Myaspa. KopHu n-oit crenenu u3
KOMIUIEKCHOrO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHMCeN s peleHus (QU3NYeCKUX U
reOMEeTPHUECKUX 3a]1ay.

YpaBHeHNs M HEPABEHCTBA

Cuctema U COBOKYITHOCTh YpaBHEHUH U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBbI -
clieicTBUs. PaBHOCHITbHBIE HEpAaBEHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOUIbIO TPUTOHOMETPUYECKOMH
OKpY)KHOCTH. Perienne TpuroHoMeTpuIecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTENbHBIX U JOrapU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIEC METO/IBI PEIICHHSI HPPAMOHATHHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOJBl  pEIIeHUS CHUCTEeM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
MppaIMOHATFHBIX, TOKA3aTeIbHBIX U JIOTApU(PMUIECKUX YPaBHEHHN.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHHe ypaBHEHHH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYeCKUX 3a/1ad U
3ajad4 M3 Pa3IMYHBIX OO0NacTel HayKu W peanbHOW >KU3HH, HHTEPIpeTarus MOJYyYEHHBIX
pe3yJIbTaToB.

DOYyHKIUM U TPaPUKH



I'padux xommosunmu ¢yHkuuid. ['eomerpuueckue oOpasbl ypaBHEHH M HEPaBEHCTB Ha
KOOPJAMHATHOM MIIOCKOCTH.

Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpauKH.

I'papuueckue MeToAbl pELICHMS YPAaBHEHUH U HepaBeHCTB. I'paduueckue MeTonbl
pelieHns 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (GyHKUMHA JUIsl MCCIEIOBaHMUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PELICHUH 33134 U3 JPYTruX Y4eOHBIX MPEAMETOB U PeabHOM KU3HH.

Havyana maTtemaTnuyeckoro aHajamusa

[TprMeHeHne NPOU3BOIHON K MCCIIEI0BAHNUIO (PYHKLUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHue HanOoJIbIIero 1 HauMEHBIIIEro 3Ha4eHU I HenpepbIBHON (QYHKIIMM HA OTPE3KE.

[IpumeHeHne NPOM3BOAHOM [UIsl HAXOXKJIEHUS HAWIYYIIEro pEHIEHHUs B IPUKIAJHbBIX
3aavax, A ONpPEIeNIeHUs CKOPOCTH M YCKOpPEHHs Mpolecca, 3aJaHHOro (opMyiaod WiIn
rpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpa3Hble 3IEMEHTapHBIX
¢ynkuuit. [TpaBuna HaxoxaeHUs epBOOOPa3HBIX.

Nuterpain. ['eomerpryeckuii CMbICI HHTErpajia. BeluuciaeHue onpeneaéHHoro NHTerpaia
o gopmyne Horotona-JleitOnumna.

[IpumeHenne wWHTErpaia UIsl HAXOXACHHUS IUIOINAACH IUIOCKUX (uryp u 00BEMOB
TrE€OMETPUUYECKUX TEII.
[Tpumeps! pemenuii tupdepeHaTbHBIX YpaBHEHIH. MaTeMaTHUeCKoe MOJICINPOBaHUE
peabHbIX IPOLIECCOB ¢ MOMOILBIO U (HepeHINATBHBIX YPaBHEHUH.

I[Inanupyemsble pe3yabTaTthl ocBOeHUsI yueOHoro npeamera AJITEBPA

JIMYHOCTHBIE

1) rpaKaaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMU OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIeCTBa, MPEACTaBICHHE O MaTEeMaTHUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3TUUHBIX CTPYKTYp, SBJICHHM, NpPOIEAyp TpakIaHCKOro o0OIecTBa
(BBIOOpPHI, OMPOCHI W JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIHMAJIBHBIMH MHCTHUTYTAMU B
COOTBETCTBHUH C UX QYHKIMSIMU U HA3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCITUTAHMSA:

c(OpPMUPOBAHHOCTh POCCUNCKOMN Tpa’kJaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTeMaTUKH, IEHHOCTHOE OTHOUIEHWE K JOCTHXKEHUSM POCCHMCKUX
MaTeMaTUKOB U POCCUUCKOM MaTeMaTH4eCKOM IIKOJIbI, MCIOJb30BaHUE 3THX JOCTHXKCHHUM B
JIPYTUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH  pOCCHIiCKOr0  Hapoaa, Cc(hHOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JIOCTHKEHU HAayKH W JEATEIbHOCTHIO YYEHOrO, OCO3HAHWE JIMYHOIO BKJIAJla B IOCTPOEHHUE
yCcTOM4MBOTrO OyayIIero;

4) 3¢TEeTHYECKOr0 BOCIIUTAHHUS:

ACTETHYECKOE  OTHOLICHHWE K  MHPY, BKIIOYAas  OCTETUKY  MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pPACCYyKIEHUH, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM aCleKTaM pa3JInYHbIX BUJOB UCKYCCTBA,

5) pu3nUecKoro BOCIUTAHUSA:



c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHUS B MHTEPECax 310pOBOTO
u Oe3omacHoro oOpas3a >KHM3HH, OTBETCTBEHHOE OTHOLICHHWE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBINA PEXKHUM 3aHSATUI U OTIIbIXA, PeryisipHas GU3HUECKas aKTHBHOCTS),
(bu3nyecKoe COBEpUICHCTBOBAHUE MPU 3aHATUSAX CHOPTUBHO-03/JOPOBUTENBLHOM 1€ATEIHHOCTHIO;

6) Tpy10BOro BOCIHUTAHHUS:

TOTOBHOCTh K TPYNy, OCO3HAHUE IIEHHOCTU TPYAOIIOOUS, UHTEpEC K Pa3IUYHBIM chepam
npodeccuoHaNbHOM NesSTENIbHOCTH, CBA3aHHBIM C MaTEeMAaTUKOW U €€ MPUJIOKEHUSMHU, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymed mpodeccun W peaTu30BBIBATH COOCTBCHHBIE
KU3HCHHBIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEW JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELIEHUU
MPAaKTUYECKUX 33/1a4 MaTEMaTUYECKON HAaIIPaBIE€HHOCTH;

7) 3K0JIOTHYECKOr0 BOCIUTAHUS

C(OPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIBTYphl, TOHUMAaHHWE BIMSHUS COIUAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE HPUPOJHOM M COLMAIBHON Cpellbl, OCO3HAHME
r00ampHOrO  XapakTepa  dSKOJOTMYECKHX  MpoOiieM, OpHUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHUYECKUX 3HAHWUW JUIS pelleHus 3a/1ad B 00JIaCTU OKpYXarouled cpelpl, MJIaHUpOBaHUE
MIOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX ITOCJIEICTBUH JUIsl OKPY’KalOLEH cpeabl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS
c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKl © OOIISCTBEHHOW MPAKTHKH, IOHUMAHHE MAaTEMaTHYeCKOW HAyKH Kak CcQepbl
YEJIOBEUECKOW JIeATENIbHOCTH, JTanoB €€ pPa3BUTHUS W 3HAYUMOCTU [UIsl  Pa3BUTHUSA
IMUBWIN3AIIMY, OBJIQJICHUE S3BIKOM MAaTEMaTUKH M MaTeMaTHYEeCKOM KyJIbTYypou Kak
CPEICTBOM IO3HAHUS MHpPA, TOTOBHOCTh OCYHIECTBJIATH MPOCKTHYIO M HCCIEA0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

MeranpeameTHbie
Ilo3naBaTenbHbIEe YHUBEpcAJbHbIEe YUueOHbIe AelicTBUS

Ba3oBble 1ornyeckue geicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOUICHWH MEXAY MOHATUSIMH, (DOPMYIUpPOBATH OMNpEAENEHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHbIM MPU3HAK KIaCCU(PHUKALMU, OCHOBAaHUSA I 0000IEeHus Hu
CpPaBHEHHUS, KPUTEPUH ITPOBOAMMOI0 aHAJIN34;

BOCIPUHUMATh, (DOPMYIHpPOBaTh U INpeoOpa3oBBIBATH CYXKACHUS: YTBEPAUTENIbHbIE U
OTpHULaTeNIbHbIE, ETUHUYHbIEC, YaCTHBIE U 00ILIME, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHUs B (akTax,
NMAHHBIX, HAONIOJACHUSIX W  YTBEPXKIEHHUAX, TMpejaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;

JieNaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUeHHH 10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MAaTeMaTHUYECKUX YTBEPKACHUM (TpsMble U
OT TPOTUBHOTO), BBICTPAWBATh AapryMEHTAlUIO, MPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY)KJICHHS 1 BBIBOJIBI;

BBIOMpaTh Ccrocod perieHus Yy4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh HamboIee MOAXOMSIIUNA C YY4ETOM CaMOCTOSITENFHO BBIJIEICHHBIX
KpUTEPHEB).

ba3oBrble uccienoBaTeIbCKue 1eHCTBHUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH
BONPOCHI, (DUKCUpYIONIKE NPOTHBOpPEYHE, MPOOIeMy, yCTaHABIMBAaTh HCKOMOE H JIaHHOE,
(GbopMHUPOBATh TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;
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IIPOBOAMUTH  CaAMOCTOSITEJIBHO  CIIAHUPOBAHHBIA ~ DKCIEPUMEHT, HCCICIOBAaHUE IO
YCTQHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBIEHMs, IPOLECcCa, BbIBICHUIO
3aBUCUMOCTEH MEXly 00 BEKTaMH, SIBICHUSIMH, IIPOLIECCAMHU;

CaMOCTOSTENFHO (hOPMYITHPOBATh 000OILICHNS U BBIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJIIOCHNUS, UCCIIE0BAHUS, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YyJIbTATOB, BEIBOAOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAK)KE BBIABUIaTh IPEIIIONO0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nngopmanmeii:

BBISIBJIATH €(UIMTE HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC M IS
pelIeHus 3a/1a4i;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHHUKOB pPa3IMYHbIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3MpPOBAaTh M HHTEPIPETUPOBATH HWH(POPMALMIO pPA3NUYHBIX BHIOB U (HOpM
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HMH(POpPMAIMIO, TPEACTaBIATh €€ B  pasiIW4HbIX  (opMmax,
WJLTIOCTPUPOBATH TpapUIecKH;

OLICHUBATh HAAEKHOCTH HMH(POpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUS

O0menue:

BOCIIPUHMMATh U (OPMYJIUPOBaTh CYXKAECHUS B COOTBETCTBUHU C YCIOBHSAMM M LEISAMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBbIpAXaTh CBOI TOYKY 3PEHHUS B YCTHBIX U HMUCHMEHHBIX
TEKCTax, JaBaTh IOACHEHUS IO XOJy pEelIeHHUs 3aJadd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yibTar;

B XO7ie OOCYXKIEHHUS 3a7aBaTh BOINPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbI, MPOOIEMBI,
pemaeMoil 3a1auu, BBICKA3blBaTh WJEH, HALIEJICHHBIE HA IOUCK PELUEHUS, CONOCTABIATh CBOM
CYXJECHMS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JAuajora, oOHapyXHBaTh pa3jMuue U CXOJCTBO
MO3ULUH, B KOPPEKTHOU hopme popMynrpoBaTh pa3HOIIIACHs, CBOM BO3PAKEHUS;

IIPECTABIIATh PE3YJIbTAThl PEIIEHUS 3alaud, SKCIEPUMEHTA, HMCCIEAOBAHUSA, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3aJad Mpe3eHTaluu U
0c00EHHOCTEH ay TUTOPHH.

PeryasitTuBHble yHUBepcaibHble Y4eOHbIe 1eiicCTBUA

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHUS 3ajaud, BbIOMpaTh CIOCOO0 pElIeHUs ¢ y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTUPOBAThH
BapHaHThI pelieHui ¢ yuéToM HOBOI MH(OpMaIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTE/VICKT:

BJIaJIeTh HABBIKAMHU ITO3HABATENbHON pedieKCHN KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUN
U MBICIUTENbHBIX MPOILECCOB, MX pe3ylbTaToB, BJIaJETh CIOCO0AMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yJIbTaTa PEIIEHUS] MaTEMaTHUECKOH 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpU PEIIEHUU 3a/ladd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3ylbTaTa LEIM U YCJIOBUSAM, OOBACHATH NPUYHHBI
JNOCTUKEHHUSI WM HEJOCTHUKEHHUS Ppe3yNIbTaTOB JIEeATENbHOCTH, HAaXOOUTh OIIUMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIbHOCTD:



MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIAHOW M MHIUBUAYaJIbHON paOOTHI IpU
pemieHHMH y4eOHBIX 3a7ay, MPUHUMATh 1EJdb COBMECTHOW JAEATENbHOCTH, IUIAHHUPOBATH
OpraHU3alMI0 COBMECTHOM palOThI, pacmpenessTh BUAbI padOT, JOTOBapUBaTHCS, 0OCYKIATb
IIPOLIECC U Pe3yNbTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOCH;
y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0O0CyXkIeHUs, 0OMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBINOJIHATh CBOI YacTb pabOThl U KOOPAMHUPOBATH CBOU AEUCTBUS C
JAPYTUMH YJI€HaMHM KOMAaHJbl, OIICHWBAaTh KauyeCTBO CBOETO BKJIJa B OOIIMH MPOIYKT IO
KpUTEpUIM, CPOPMYIUPOBAHHBIM YyYACTHUKAMU B3aUMOACHCTBUS.

IIpeamMeTHbIe pe3yabTaThl

K konmy obyuenus B 10 kiiacce oOydaromuiicss MONMYYHUT CICAYIOIIME IPESIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpamMmbl y4eOHOTo Kypca «AureOpa u Haudana
MaTEeMaTHYECKOr0 aHAJIN3a»:

Yucjia M BbIYMCIEHUS:

CBOOOJHO ONEPUPOBATH MOHATHSAMU: PALIMOHATIBHOE YUCIIO, OECKOHEUHAs MepHOrUYecKas
IpoOb, MPOIEHTHI, MPPAMUOHATBHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX U JCHCTBUTEIBHBIX
quCcel, MOAYJIb J€HCTBUTEIBHOTO YNCIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHHs PUKITIATHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciieit
3HaHUH U PEATBHOM JKU3HU;

MPUMEHSATh NPUONMKEHHBIC BBIYMCICHUS, MPABHUJIA OKPYIJICHUS, MPHUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHU;

CBOOOJHO ONEpUPOBATh IOHITHEM: CTENEHb C IeJbIM I[OKa3aTejleM, HCIOJIb30BaTh
MOIXOAAIYI0 (OpPMY 3allUCH JCHCTBUTENBHBIX YHCEN JUI PEHICHUS NMPAKTUYECKUX 3aj1ad |
MPECTaBICHNS JAaHHBIX;

CBOOOJTHO OMEPUPOBATh MOHIATHEM: apU(METUUECKUI KOPEHb HAaTypaJIbHOM CTEIEHH;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM: CTETICHb C PAIlMOHAJIBHBIM IT0Ka3aTelIeM;

CBOOOJHO OTIEPHPOBATH TMOHATHUSAMH: JIOTapu(M dYHCIa, JNECATUYHBIE W HaTypalbHBIC
Jorapu@MmBbl;

CBOOOJHO OINEpPHPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TQHT€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OTIEPHPOBATH MOHATUSMH: APKCHHYC, ApKKOCHHYC M apKTaHTEHC YHCIIOBOTO apryMEHTa.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATH  TMOHATHUSMHU:  TOXAECTBO, YpaBHEHHWE,  HEPABEHCTBO,
PaBHOCWIIbHBIE YPaBHEHHUS U YPaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3JIMYHBIE METOABI PEHICHUS PAIMOHAIBHBIX H JIPOOHO-pAIlMOHAIBHBIX
ypaBHEHM, MPUMEHATh METOJ] UHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh TMOHSATHSIMH: MHOTOYICH OT OJHOW IEepeMEHHOW, MHOTOYIIEH C
nenbiMA - KodpQuimeHTaMy, KOPHH MHOTOWIEHA, NPHUMEHSTh [elIeHHe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera s penienus 3angay;

CBOOOJHO ONEpUpOBaTh TMOHATHAMM: CHUCTEMa JIMHEMHBIX YpaBHEHWH, MaTpuIa,
OTIPENIENIUTENIb MATPHUIBI 2 X 2 W ero TeOMETPHYECKHI CMBICI, HCIIOIB30BaTh CBOWCTBA
OTIpeNeNuTeNst 2 X 2 U BBIYMCIICHUSI €r0 3HAYCHUS, IPUMEHSThH ONPENCIUTENN IS PEIICHHS
CHCTEMBbl JIMHEHHBIX YPaBHEHUI, MOJEIMPOBATH pPEAIbHbIE CUTYallMH C IOMOIIbIO CHCTEMbI
JMHEWHBIX YpaBHEHUI, WCCIeOBaTh IIOCTPOCHHBIE MOJEIM C TOMOILIbIO MaTpHll U
OTIpEIeNTUTEINCH, HTHTEPIIPETUPOBATH ITOYUYESHHBIN pe3yIIbTaT;

UCTOJIb30BaTh CBOWCTBA JIEHCTBMM € KOPHSAMH s TPeoOpa3oBaHMs BBIPAKCHUI;

BBINOJIHATH MTPEe0Opa30BaHUsl YHCIOBBIX BBIPAKEHHUM, COAEPIKAIINX CTEHEHU C
panroHaIbHBIM ITOKA3aTENIEM;
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UCIOJNB30BaTh  CBOMCTBAa  Jiorapu@MoOB Ui  MpeoOpa3oBaHHs  JOTapH(PMHUUECKHX
BBIPAKCHU;

CBOOOJHO  ONEpPUPOBaTh  MOHATHSAMU:  UPPALMOHAJbHBIC,  IOKa3aTelIbHbIE U
norapuMUUECKue ypaBHEHHs, HAXOAUTh UX PEIIECHUs C IOMOIIbI0 PABHOCHIIBHBIX IEPEXO0/10B
VI OCYIIECTBIISISI TIPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TPUIOHOMETpUYECKHE  (QOpMyNbl  JUIsl  NpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAXKECHUH;

CBOOOJHO OIEPUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, IPUMEHSTH
HeoO0XouMble (POPMYIIbI AJIs PEILIEHHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHUIA;

MOJICIMPOBAaTh pEalbHble CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBA II0 YCJIOBUIO 3aJ[aud, WCCIEAOBaTh IIOCTPOECHHBIE MOJAEIH C
HCIOJIb30BAHUEM allllapaTa ajareopsl.

DOYyHKIUH U TPaPUKU:

CBOOOJHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3a1aHusl (YHKIMH, B3aUMHO
oOpatHble (QyHKIUH, KOMIO3UIUs (QyHKOMHA, rpaduk (yHKIHH, BBIIOIHATH AIIEMEHTapHBIC
npeoOpa3oBaHus rpaduKoB (yHKIINHN;

CBOOOJHO OIIEPHPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
¢byHkuuu, HyIM QYHKIHUA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OINEpPUPOBATH MOHATHAMM: YETHbIE M HEUYETHbIE (DYHKIMM, NEPUOTUYECKUE
(GyHKINUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMHM, MaKCUMyMbl W MHHHUMYMBI ()YHKIIHH,
HauOoJiblIee U HAUMEHbIlIee 3HaUCHUE (PYHKIIMU HA IIPOMEXKYTKE;

CBOOOJHO OIEPHUPOBATH TMOHATHAMU: CTENEHHAas (YHKIHMS C HATypAIbHBIM U IIEJIBIM
nokaszaresneM, rpa@uk CTeNeHHON (YHKLUMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpapuk
KOpHS N-0 CTEeTIeHHU KaK (DYHKIIMH 0OpaTHOHN CTENIEHU C HATYPaJIbHBIM ITOKa3aTeNeM;

ONEpUPOBATh TOHATUSMH: JIMHEWHAs, KBaJpaTHYHAs ¥ JpOOHO-TUHEWHas (yHKINH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEpPHPOBATh MOHATUSAMM: MOKa3zaTelibHas M Jorapupmudeckas (QyHKIHH, UX
CBOMCTBA U IpaMKH, UCTIOIb30BATh UX I'padKH IS PELICHUs] YPaBHEHUIA;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: TPUTOHOMETPHYECKAsh OKPY)KHOCTb, OMpEACTICHHE
TPUTOHOMETPHUECKUX (PYHKIIUI YUCIIOBOIO apryMEHTa;

UCTOJB30BaTh Tpaduku (YHKIUH Ui MCCIETOBAHUS TPOLECCOB M 3aBUCHUMOCTEH TpHU
pelIeHnH 3a/1a4 U3 JIPYTHX y4eOHBIX TPEJAMETOB M PEeallbHOW KHM3HH, BBIpAXaTh (OpMyIaMu
3aBHCUMOCTH MEX/1y BEJTMUNHAMM;

Hauyaja maTeMaTH4ecKoro aHajim3a:

CBOOOJHO OIIEPHPOBATH TOHATHAMHU: apu(METHUECKasi U TEOMETPHUYECKasl MPOTPECCHS,
OecKOHEeYHO yObIBaroIlasi reOMeTpHUecKasi MPorpeccusi, JIMHEHHBIM U SKCIOHEHIIUAIbHBIN POCT,
(dbopMyIa CI0XKHBIX TPOLIEHTOB, UMETh PEACTABICHNE O KOHCTAHTE;

UCTIONIB30BaTh TPOTPECCHU IS PEIICHHS pEabHBIX 33/ad TPUKIATHOTO XapakKTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: MOCIEAOBATENLHOCTh, CIIOCOOBI 3aJaHHs
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE ¥ OTPAaHHUYCHHBIE ITOCIIEA0BATEIFHOCTH, IIOHUMATh OCHOBBI
3apOXK/IEHUS MAaTEeMaTHUECKOT0 aHAIN3a KaK aHalIn3a OECKOHEYHO MaJIbIX;

CBOOOJHO OINEpPHPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOUYKH pa3pbiBa rpadukxa
(GyHKINHU, aCUMIITOTHI rpaduKa PyHKINHY;

CBOOOJHO ONEpHpPOBaTh MOHATHEM: (YHKIIMS, HEPEPhIBHAS HA OTpE3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKIUI IS pellieHHs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHAMHU: IIepBasi M BTOpas MPOU3BOJHBIE (YHKILUH,
KacaTenbHas K Tpapuky QpyHKIUH;
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BBIUUCIATh IPOU3BOAHBIE CYMMBbI, NPOM3BEIEHUS, YAaCTHOTO M KOMIIO3MIIMU JIBYX
(GyHKUIUH, 3HATh IPOU3BOIHBIC HIEMEHTAPHBIX (D YHKIIHIA;

UCTIOJIb30BaTh TEOMETPHUUCCKUI 1 (PU3HMUECKUI CMBICI IPOU3BOAHOM JUIsl peIICHHs 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: MHOXKECTBO, OIIEPALlUH HAJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM anmnapar il ONMCAHUS PEABHBIX IPOLECCOB
U SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh IOHATUSMH: OIpENEIEeHUE, TEOpeMa, YypaBHEHHE-CIIEACTBHUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JI0Ka3aTeIbCTBO, pPABHOCWUJIBHBIC ypPaBHEHUS U
HEPABECHCTBA.

K xonmy oOyuenust B 11 kuacce oOydaroumuiics HOTYYHUT CIEAYIOIIHE INPEIMETHBIE
pe3yabTaThl O OTACIBHBIM TeMaM palbouell mporpamMmbl yueOHOTO Kypca «Anredpa v Havania
MaTEMaTHUYECKOT 0 aHATIN3a»:

Yuciia 1 BBIYMCTICHUSA:

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: HATypaJbHOE M I€JI0€ YHCIO0, MHOXECTBa
HATypaJIbHBIX U LEJNbIX YHCEJl, UCIOJIb30BaTh MPU3HAKK AenuMocTd 1enbix uncen, HOJ 1 HOK
HaTypaJIbHBIX YHACEN JUIS PEIICHUS 3a1a4, IPUMEHATh AropuT™ EBKINa;

CBOOOJHO ONEpUPOBaTh MOHIATUEM OCTAaTKa MO MOAYJIO, 3alMChIBaTh HaTypajbHbIC YKCIIa
B Pa3JINYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: KOMILIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, IPEJCTaBIsITh KOMIUIEKCHBIE YHClIa B aIreOpandeckoll U TPUTOHOMETPUYECKOU (opMme,
BBIIIOJHATH apu(PMeTHUYeCKue onepaly ¢ HUMU U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  OMNEpUPOBaTh  MOHATHSAMHU:  HUPpALMOHAJBbHBIE,  IOKa3aTelbHbIE U
Jorapru(pMUYeCcKue HEpaBEHCTBA, HAXOAUTh UX PELIEHHSI C TOMOIIBIO PaBHOCUIIBHBIX MEPEXOJIOB;

OCYILECTBJIATh OTOOP KOPHEW MpH PEIIEHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS,

CBOOO/ZIHO OMNEpUpPOBaTh IOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HeoOXoauMble (POPMYITBI ISl PEILIEHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHIATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHMH M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEH
palOHaJIbHBIX, HWPPALMOHAIBHBIX, I10Ka3aTe€IbHBIX M JIOrapu(MUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pemiaTh palMoOHAIbHbIE, HUppalMOHAIbHBIE, IOKa3aTeNlbHbIe, JOrapupMHUUECKUEe HU
TPUTOHOMETPHUUYECKHE YPABHEHUS M HEPABEHCTBA, COJIEPKAINE MOJYJIA U ITapaMeTPBhI;

MPUMEHATH TpapruecKue METOAbI Ui pelIeHHUs] ypaBHEHUH M HEPaBEHCTB, a TaKoKe 3a]a4
C mapaMeTpaMu;

MOJICIUPOBaTh pealbHble CHUTYyallMd Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJaud, HMCCIEAO0BAaTh IOCTPOCHHBIE
MOJIETH C UCTOIb30BaHUEM allllapara areopbl, HHTEPIPETUPOBATH OJTYUYEHHBIH pe3yNbTaT.

DyHKUUHA U TPaQUKH:

CTPOUTH Ipa@UKU KOMMO3UIMUA (QYHKIUN C MOMOIIBIO0 3JIEMEHTApPHOIO HCCIEAOBAHUS U
CBOMCTB KOMIO3UIIUH ABYX (YHKIIUH;

CTPOUTH TeOMEeTpUuYecKHe o0pa3bl YpaBHEHMH U HEPAaBEHCTB Ha KOOPAWHATHOM
IJIOCKOCTH;

CBOOOJTHO ONEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATh QYHKIMU U1 MOAEITUPOBAHUS U UCCIEOBAHUS PEAJIbHBIX POLIECCOB.

Havyana MaTeMaTH4eCKOro aHAJIN3a:

12



UCIIOJIb30BATh TPOU3BOJIHYIO Uil HCCIeAOBaHHA (YHKIMM HAa MOHOTOHHOCTh W
IKCTPEMYMBI;
HAaXOJWTh HauOOoNblIIee W HAaMMEHbIIee 3HaYeHUS (DYHKIUM HETPEpHIBHON Ha OTpE3Ke;
UCIIOJIb30BATh MPOM3BOIAHYIO JJISl HAXOXKICHHS HAWIYYIIEro PELICHUS B NMPHUKIAJHBIX, B
TOM YHCIIE COIMAIBbHO-?PKOHOMHYECKHX, 3aJadax, JUIS ONpPEENICHUsS CKOPOCTH M YCKOPEHHS
Ipolecca, 3a1aHHOT0 (POPMYJIONH U TPahUKOM;
CBOOO/IHO OIIEPHPOBATH MOHATUSMH: II€PBOOOpa3Hasi, ONpeAeAEHHBI HHTETPajl, HAXOAUTh

epBOOOpPAa3HbIE SJIEMEHTAPHBIX (PYHKIUA M BBIUMCIAT, HHTErpan mo ¢opmyne HeroToHa-
Jletibuuma;

Haxo4UuTh I1omaan IMI0OCKHUX (bl/Ipr H 00BEMEI TEI C IIOMOIIBIO MHTET'paJia,
HUMETh MNPEACTABICHUEC O MATCMAaTHYCCKOM MOACIUMPOBAaHHH Ha IIPHUMEPE COCTABJIICHHA

g depeHIMaTbHBIX YPAaBHCHU;

peliaTh NPUKIAJAHBIC 3aJadd, B TOM YUCIC COLHUAIBHO-3KOHOMHWYCCKOI0 H (1)I/I3I/I‘-ICCKOFO
XapaxkTepa, CpeACTBAMU MATCMATHYCCKOI'0 aHajIn3a.

TemaTnueckoe niianupoBanue 1is yueOHoro npeavera AJITEBPA

10 xknacc
Ne | HammenoBanmue pa3zenoB u Tem | KosmdecTrBo yacos DJIEeKTPOHH
1I/11 | IPOrpaMMBbl ble
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
(uugposbie
padoThI padoThI )
o0pa3oBare
JIbHbIE
pecypcsl
1. MHokxecTBO JIEUCTBUTEIIbHBIX
qrcel. MHOTOYJIeHBI.
PammonanbHbie  ypaBHeHust u| 24 1 PoII
HEPaBEHCTBA. Cucremsl
JIMHEWHBIX YpaBHEHUI
2 Oyukun u rpaduku. CreneHHas
‘ pad 12 1 PO
GYHKIHS C IeTBIM TTOKa3aTeeM
3 Apudmerndeckuit KOpeHb N-oif
CTETICHH. Wppaumonaneusie| 15 1 POLI
ypaBHECHUS
4 [TokazarenpHast KIIUSL.
Pyn 10 1 POII
[TokazarenpHBIC YpaBHEHUS
5 Jlorapudmuueckas byHKIHS.
18 1 POII
Jlorapudmuueckue ypaBHEeHUS
6 Tpuronomerpudeckue
P P 22 1 POIII
BBIPAXXCHUS U YPABHCHHUS
7 [TocnenoBarenbHOCTH u
A 10 1 POII
MIPOTPECCUH
8 HemnpepsiBHbIe KITHH.
pep Pyn 20 1 POII
IIpousBoHas
9 [ToBTOpEHME, 00o01eHue, 5 2
cHUCTeMaTU3alrsl 3HAHUI
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OBLIEE KOJIMYECTBO YACOB 136 10 0
10 ITPOT'PAMME
11 knacc
Ne | HammenoBanue pasaenoB U TeM | KosamuecTBo yacos JJIeKTPOHH
/1 | IporpamMmsl ble
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE P
padoThI padoThI )u P
o0pa3oBare
JIbHbIE
pecypcsl
1. Hccnenosanue (byHIfHI/II/I C 29 1 POILI
MTOMOIIBIO ITPOU3BOTHOM
2 ITepBooOpa3Hast u HHTETpa 12 1 POII
3 ['padykrr  TPUTOHOMETPHUECKUX
¢byukuuii. Tpuronomerpuueckue| 14 1 POII
HEPABCHCTBA
4 HppaunroHanbHEIE,
MOKa3aTeJIbHbIE ul 24 1 PoII
norapuMuUecKre HEPaBEHCTBA
5 KomruiekcHbie uncia 10 1 PoII
6 Harypanbnbie u 1enblie uncia 10 1 PoII
7 Cucremsl paIoOHANbHBIX,
UPPAIUOHATEHBIX 12 1 POIL
MOKa3aTeIbHbBIX u
norapu(MUUECKIX YpaBHEHU N
8 3ara4u ¢ mapameTpaMu 16 1 POII
9 [ToBTOpEHwMe, 00o0011eHue, 16 5
cHUCTeMaTU3alrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB 136 10 0

I10 [TIPOT'PAMME

Conep:xanue yueonoro npeanmera TEOMETPUSA
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kiacc — 10
YPOBEHb — yenyOieHHbll

IIpsiMble ¥ NVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NOHATUSA cTepeoMeTpur. Touka, mpsimas, III0CKOCTh, MpocTpancTBo. [lonsaTue
00 aKCHOMAaTUYEeCKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIECICTBUS U3 HUX.

B3anMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLINECS, [TapAIIJICIIbHBIE U
CKpeluBaromuecs npsamele. [Ipusnaku ckpemuBatronmxcs npsAMeix. [lapamiensHocTs NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapaJlIeNIbHbIE IPSAMBIE B IIPOCTPAHCTBE, 1APAJLIEIBHOCTD TPEX
IpsIMBIX, IAPAUICIBHOCTh NPAMOM M IUIOCKOCTH. llapammensHoe M LEHTpalbHOE
MIPOEKTHUPOBaHKE, H300paxenue Guryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO MPOSKTUPOBAHUSI.
N300paxenue ¢puryp B napauieabHON MPOEKUUHU. YTIIbI C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXy NPSMBIMH B IPOCTPAHCTBE. [[apaienbHOCTh INIOCKOCTEN: apajlIeIbHbIE IITIOCKOCTH,
CBOWCTBA MapajlIeNIbHBIX TIOCKOCTeH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpadap, NapajuIeIeIUIe ], IOCTPOCHUE CEUEHUN.

[lepneHIUKYNApHOCTh HPSIMOW M IUIOCKOCTH:  INEPIEHAMKYJISPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MPSAMBIE IapaJUICJIbHBIE W IEPHEHAUKYJISAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYJIAPHOCTH MPSMOM M IUIOCKOCTH, TEOpEMa O MpsAMOM IEpHEHAUKYIIPHON
mwiockocTd. OpTOroHanbHOE MpOeKTHpoBaHUE. llepreHauKyIssp U HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHHE OT MPSAMOM J0 IJIOCKOCTH, MPOEKIHS (PUTYPHI Ha TIOCKOCTD.
[lepneHIUKYIAPHOCTD IUIOCKOCTEM: MPU3HAK NEPIEHAUKYIIIPHOCTH IBYX IUIOCKOCTeH. Teopema
0 TPEX NEPIEHANKYJIIAPAX.

VYTIiabl B IPOCTPAHCTBE: YO MEXKIY IPSMON U TUIOCKOCTBIO, IBYTPAHHBIN YroJl, TIMHEHHBIN
yroi ABYrpaHHOro yriia. TpéXrpaHHbli M MHOrorpaHsble yribl. CBOMCTBAa IUIOCKHUX YIJIOB
MHOrorpaHHoro yriyia. CBOMCTBa IUIOCKUX U JBYTPAHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB Y CUHYCOB JJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunabl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yronpHas mpusMma,
npsiMasi 1 HakJIOHHas NpU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIA TapajljIeNienunes]; U ero cBoicrea. Kpardaiilime mnyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. IlpoctpanctBenHast teopema Iludaropa. IMupamumma: n-
yrojbHasi IUpaMuia, MpaBUiIbHas U yceu€HHas nupamusl. CBolcTBa péoep U OOKOBBIX IpaHel
MpaBUJIBHON NHpaMujbl. [IpaBUIbHBIE MHOTOTPaHHUKH: IIpaBUJIbHAS NPHU3Ma M IpPaBUIIbHAS
nupamu/ia, MpaBujIbHas TPEyrojbHas NUpaMuia U MpaBWIbHBIN TeTpasp, Ky0. [lpencraBnenue
0 MPaBUJIBHBIX MHOT'OTPAHHUKAX: OKTAdP, JOACKASAP U UKOCADP.

Bblunciienue 371eMEeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans 0oxoBoit
ITIOBEPXHOCTH M IIOJHOW IOBEPXHOCTH NPSIMOW IPHU3MBI, ILIOMIAJb OCHOBAaHWW, TEOpeMa O
OOKOBOW TIMOBEPXHOCTH MpsIMOM Tpu3Mbl. [lmomane OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUIILHOM IUPAMHU/IBI, TEOPEMA O IIJIOLIAAU YCEUEHHON TUpaMUIBbL.

CuMMeTpHst B NPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHM IPAaBWIBHBIX MHOIOI'DAaHHUKOB.
CumMeTpusi B TNpPaBUIBHOM MHOTOTPaHHMKE: CHUMMETPHsl Napajulelenunena, CHUMMETPHs
MPaBUJIBHBIX NTPU3M, CAMMETPHS IPABUIIBHOW TUPAMUIBI.

BekTopb! U KOOPAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIpPaBJICHHbIE W IPOTHUBOIOJIOKHO HAIPABIECHHBIE BEKTOpPHI. PaBEHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpPAMH: CIIO)KCHHE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHO)XEHHE BeKTOpa Ha uucio. CBolicTBa clokeHus BeKTopoB. (BolicTBa
YMHOKEHHUS BEKTOpa Ha uucno. llondarne xomruianapasie BEKTOpHL. IIpU3Hak KOMILIaHAPHOCTH
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Tpéx BekTOpoB. IlpaBwio mnapamienenunena. Teopema o0 pa3noKEeHUHM BEKTOpa IO TPEM
HEKOMILJIAaHAPHBIM ~ BekTopam. [IpsiMoyroipHas cuUCTeMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bekropa. CBA3b MEXAY KOOpPAMHATAMU BEKTOpPAa M KOOpPJMHATAMH TOYEK. YTOI
Mex 1y Bekropamu. CKaJsipHOE ITPOU3BEEHUE BEKTOPOB.

kiacc — 11
YPOBEHb — yenyOieHHbll

Tesa Bpamenust

[lonATHs: UMIMHApPUYECKas TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpa3yroliue MoBepxHocTel. Tena BpallleHUs: UWIMHAP, KOHYC, YCEUEHHBIN
KoHyc, chepa, map. BzaumHoe pacnosnoxxkenue chepbl U IIOCKOCTH, KacaTelbHasl MIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha IIIOCKOCTU. Pa3BépTka mumHapa u Konyca. CuMMeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napajuienenunena u cieacteus u3z He€. OO0BEM MpAMON M HAKIOHHOM MPHU3MBI, IMIMHIPA,
nupaMuel 1 KoHyca. OOBEM 11apa U IapoBOr0 CETMEHTA.

KoMOunanmu Ten BpallleHHs W MHOTOrpaHHUKOB. [lpu3ma, BhucaHHas B LMJIUHJD,
omucaHHas okosio unuHApa. [lepeceyenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl TIOCKOCTHIO. [IOHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTOTPAaHHHK HJTH TEJIO BPAILICHHS.

[Tnomaas MOBEPXHOCTH IMIIMHIpPA, KOHYyca, miomans chepsl u e€ uvacteil. [lomobue B
npoctpanctBe. OTHomIeHHEe O0BEMOB, IJIOMIAACH TOBEPXHOCTEH  MOAOOHBIX  GUTYD.
[IpeoOpasoBanue momobus, romoreTHs. PemieHue 3amad Ha IUIOCKOCTH C HCHOJIb30BAHHUEM
CTEPEOMETPUUECKIX METO/IOB.

[ToctpoeHne ceyeHMH MHOTOTPAHHUMKOB W TN BpAIICHUSA: CEUEHHS LMIMHIPA
(mapayuieIbHO M TEPHEHIUKYJISPHO OCH), CeueHHs KOoHyca (mapajulesibHbleé OCHOBAaHUIO U
MPOXOJSIINE Yepe3 BEpPIIMHY), CEUEHHUs IIapa, METOAbl MOCTPOCHUS CEUEHHI: METOJ CIE/I0B,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BeKTOpaMH. BeKTopHOe yMHOKEHUE BEKTOPOB.
CaoiicTBa BEKTOpHOro yMHOXkeHMs. [IpsMoyroipHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Pa3noxenue Bekropa mo 0aszucy. KoopanHaTHO-BEKTOPHBIA METOJ IpU
pelIeHNH FeOMETPUUECKUX 3aau.

J{BH2KeHHH B IPOCTPAHCTBE
JIBmxenus mpoctpancTBa. OToOpaxkenus. J[BuxkeHus u paBeHCTBO (uryp. OOmme cBoiicTBa

JBYOKEHUM. BUIbI IBHKEHMI: MapasieNbHbII MEpeHoC, LEHTpalbHasi CUMMETPHS, 3€pKajlbHas
CUMMETpHS, TOBOPOT BOKPYT Ipsimoi. [IpeobpazoBanust monodus. [psmas u chepa Ditnepa.

IInanupyemblie pe3yabrarbl ocBoeHus yueOHoro npeamera TEOMETPUSA

JIMYHOCTHBIE

1) rpaxkaanckoe BOCIUTAHHE:

COPMHPOBAHHOCTh TPAKAAHCKON TMO3UIMH OOYyYArOIIerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIEeCTBAa, MPEICTABICHHE O MaTEMaTHYECKHX OCHOBaX
(YHKIIMOHHPOBAHHS PA3UYHBIX CTPYKTYp, SIBICHUH, MNPOLENyp Tpa)KIaHCKOro OOIIecTBa
(BBIOOPBI, ONMPOCHI W JIPYroe), yMEHHE B3aMMOJCHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMH B
COOTBETCTBUH C UX QYHKIMSIMU U Ha3HAYCHUEM;
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2) NaTPHOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTb POCCUMCKOMN TpakIaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUMCKONW MAaTEMAaTUKH, NUEHHOCTHOE OTHOUIEHHE K JOCTHXKEHUSM POCCHMCKUX
MAaTEMaTUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIbI, MCIOJIb30BAaHUE 3THX JIOCTHKECHUN B
JIPYTUX HayKaxX, TEXHOJOTUSX, chepax SKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHME  JYXOBHBIX  IIEHHOCTEH  pOCCHIICKOro  Hapoaa, cHOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JIOCTUKEHU HAayKH W JIEITEIbHOCTHIO YYEHOTO, OCO3HaHWE JIMYHOIO BKJIaJa B MOCTPOCHHE
YCTOWYHBOTO OYIYIIIEro;

4) acTeTH4YeCKoe BOCIIMTAHHUE:

ACTETHMYECKOE  OTHOIIEHHWE K  MHPY, BKIIHOYAas  OCTETUKY  MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgay, pElIeHUH, pPACCYyKIEHUI, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM aclieKTaM Pa3JInYHbIX BUJOB UCKYCCTBA,

5) pusuueckoe BOCMUTAHHE:

c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHSITH MATEMATHUECKUE 3HAHMSI B MHTEpEcax 370POBOTO
n 0e30macHOro o0pasa JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pPOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, PETyIspHast GU3NYECKasi aKTUBHOCTH ),
(hbU3UYIECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUSAX CIIOPTHUBHO-03JI0POBUTEIIHBHON IEATEIILHOCTHIO,

6) Tpy1oBOe BoCIUTAHUE:

TOTOBHOCTBH K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJI00Us, MHTEPEC K Pa3IU4YHbIM cepam
npodecCHOHATLHON NEATCIIbHOCTH, CBS3aHHBIM C MAaTEMATHKOW W €€ MPHIOKCHUSIMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun U Ppeaau30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TIUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30BaHHUIO U
caMo00pa30BaHUIO HA MPOTSHKEHUH BCEH )KM3HHU, TOTOBHOCTh K AaKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAITPaBICHHOCTH;

7) 3K0JIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTb  DKOJIOTHYECKOW KYJIbTYphl, TOHMMAaHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHON Cpellbl, OCO3HAHHE
ro0ampHOTO  XapakTepa  OSKOJOTHYECKMX  MpoOieM, OpHUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWN JIJIS pPelleHUus 3a/1ad B 00JIaCTU OKpYXAloIIel Cpelbl, MIaHUpOBAaHUE
MOCTYIIKOB U OIIEHKU X BO3MOKHBIX MOCEACTBUH JIJISi OKPYKAIOIICH Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTHKH, MOHUMAHHE MaTEeMAaTHYECKON HayKu Kak cgepbl
YEJIOBEUECKON NIEATEIbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTHU JIJISl Pa3BUTHS IIMBIIIM3AINH,
OBJIAJICHHUE SI3BIKOM MAaTEMaTHKHU M MAaTEMATHYECKON KyJIbTYypOH KaK CPEJCTBOM MO3HAHHS MUPAa,
TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U
B IpynIe.

MeranpeamMerHble
Io3HaBaTeIbHBIE YHUBEPCAJIbHbIC Y4eOHbIe 1efiCTBUSA

ba3oBble Jornyeckue aeiicTBUs:

BBIABIIAITHD U xapaKTepmoBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATUYCCKUX O6T)eKTOB,
MOHATHIA, OTHOUICHWA MEXAYy MOHITHIMH, (DOPMYIHpOBaTH OINpEACTCHUS TOHSTHH,
yCTaHABJIMBaTh CYIIECTBEHHBIH MpHU3HAK KiIacCU(UKAIMK, OCHOBAaHUSA s OOOOIIeHUS U
CpaBHEHUS, KpUTEPUU ITPOBOAMMOIO AHAIIN3A;
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BOCIIPUHUMATh, (OPMYIHPOBATH WU TMPEOOPA30OBBIBATh CYXKACHUS: YTBEPAHUTEIbHBIC U
OTpULATCIIBHBIC, CIMHUYHBIC, HACTHBIC U O6H_II/I€, YCJIOBHBIC;

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U NPOTUBOpeuMs B (hakrax,
JAHHBIX, HAONIONEHUSAX U  YTBEPXKICHMSX, MpeajaraTb KpUTEPUM Ul BBISBICHUSA
3aKOHOMEPHOCTEHN U IIPOTUBOPEUNI;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKI4YCHUH, YMO3aKIOUCHHUH 110 aHAJIOTHH;

IIPOBOJAUTH CaAMOCTOSITEJILHO J0KA3aTeIbCTBA MAaTEMaTUUYECKUX YTBEP)KIEHUH (IpsMble U
OT MPOTUBHOIO), BBICTpaMBATh AapryMEHTALMIO, I[PUBOJAUTH IPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBATH COOCTBEHHEIE CYKACHUA U BBIBO/bI,

BbIOMpATh CHoco0 pemieHus y4eOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BAapUaHTOB
peuicHus, BBIGI/IpaTB Hauboee HOIIXOI[HH_II/Iﬁ C y‘-IéTOM CaMOCTOATCIBHO BbIACICHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBaTebcKue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUs, (OPMYIUPOBAThH
BOIIPOCHL, (DUKCHUpYIOIIME IPOTUBOpPEUHE, MIPOoOJEMy, YCTaHABIMBATH MCKOMOE M JIaHHOE,
(opMHpOBATh TUIOTE3Y, APT'yMEHTUPOBATh CBOIO MO3UINI0, MHECHHE;

IIpOBOAUTD CaMOCTOATECIIBHO CHHaHHPOBaHHBIﬁ OKCIICPUMCHT, HUCCIICAOBAaHHUEC 10
YCTAHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4eCKOro OO0ObBEKTa, SBJIEHMs, NPOLIECcCa, BBIBICHUIO
3aBUCUMOCTEHN MEXTy 00bEKTaMU, SIBJICHHUSIMU, IPOIIECCAMHU;

CaMOCTOSITENIbHO (hOPMYIUPOBaTh 00OOIIEHUS M BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOIO
HaOJII0ICHNUS, UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJAOB U
000011eHMIT;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIIBUIaTh MPEAIIONOKEHUS O
€ro pa3sBUTHUH B HOBBIX YCJIOBUAX.

Pabora c nundopmanmeii:

BBISIBJIIATD I[e(l)I/IHI/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XO}II/IMBIX AJI1 OTBETA Ha BOIIPOC U JJIA
pellIeHns 3a1a4H;

BbIOMpaTh HMH(OpPMALMIO U3 HUCTOYHUKOB  Pa3jIMYHbIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UpOBAaTh U HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BHJIOB M (QOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATh €€ B  pa3IMyHbIX  (opMax,
WJUTIOCTPUPOBATH rpapUUECKu;

OLICHMBATh HAAE&KHOCTh MHGOPMAlMM IO CAMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KpPUTEPUAM.

KoMMyHHKaTHBHBbIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS

O0menue:

BOCIPUHUMATh M (HOPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUHU C YCIOBHSIMHU U IIENSMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W MUCHMEHHBIX
TEKCTaX, JaBaTb IIOSICHEHHUs [0 XOAYy pCELICHHs 3aJaud, KOMMEHTUPOBATh IIOJy4YECHHBIN
pe3yJIbTarT;

B X0Jle OOCYKIEHHs 3aJjaBaTh BOINPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbI, MPOOJIEMBI,
peliaeMoi 3a7a4M, BBICKA3bIBAaTh HJIEU, HALEJICHHBIE HA IOMCK PELICHUS, COIOCTaBIATH CBOU
CYXJIEHUS C CYXJCHUSMHU JPYTrUX YYaCTHUKOB JWANora, oOHapy>KMBaTh Pa3IUuMe U CXOJCTBO
MO3UIMH, B KOPPEKTHOU (hopMe GOpMyIHpOBaTh Pa3HOIIACUS, CBOU BO3PAKEHMUS,;

18



NPENCTABISATh PE3YNbTaThl PELICHHs 3aJa4d, JKCIICPUMEHTA, HCCIEeIOBaHHs, IPOCKTa,
CaMOCTOSITENIbHO ~BBIOMpaTh (opMarT BBICTYIUICHHS C Y4€TOM 3a1ad [PE3CHTAlUU U
0CcOOEHHOCTEH ay TUTOPHH.

PeryasiTuBHble YyHUBeEpPCAJIbHbIE YUeOHbIE HeiiCTBUS

Camoopranusanus:

COCTABJIATh IUIAH, AJTOPUTM peEIIeHUs 3aJayM, BbIOMPATh CHOCOO pEelIeHus ¢ Y4ETOM
HMEIOIINXCS PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb M KOPPEKTUPOBATh
BapHUaHTHI pelIeHUi ¢ yu€ToM HOBOI MH(pOpMAIUH.

CaMOKOHTPOJIb, YMOLMOHAILHBII HHTE/JIEKT:

BJIaJICTh HABBIKAMU MO3HABATEIBHON pe(IeKCUN KaK OCO3HAHUS COBEpPIIAEMBIX JICHCTBHIA
U MBICIMTENbHBIX IPOLECCOB, HMX pe3yJabTaToB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YJIbTAaTa PELICHUS MATEMATUYECKOU 3a1a4H;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpU PEIICHUU 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LW U YCIOBUSAM, OOBACHATH MPUUYMHBI
JOCTHKEHUS] WIM HEIOCTH)KEHUS pe3yJbTaToB JEesTEIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJbHOCTD:

[IOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHON pabOThl Hpu
pelieHny y4eOHBIX 3ajady, NOPUHUMATh L€1b COBMECTHOM JE€ATENbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOM paloThbl, pacnpenessaTh BUAbI pabOT, J10roBapuBaThCs, 00CYKIAaTh
IpoIecC U pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CykaeHUs, OOMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO YacTh PabOThl U KOOPAWHUPOBATb CBOM JEHCTBHS C
JIPYTUMH 4I€HAaMH KOMaH/bI, OIIEHMBAaTh KadyeCTBO CBOEr0 BKJaZa B OOLIMHM MPOAYKT IO
KpUTEpHIM, CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUS.

IMpeamerHbie

K xonny 10 ks1acca o6yvaromuiicss HayquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPHUHU MPH PEILICHUH 3a]1a4 U
MIPOBEIEHUU MAaTEeMaTUUECKUX PACCyXKICHUH;

® TPUMEHATh AaKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HUX TNPHU PEIICHUU
TE€OMETPHUECKUX 3a]1a4;

e KJaccu(UIUPOBATh B3aMMHOE PACIOIOKEHUE MPSAMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJIHO ONIEPHPOBATH MOHATUSAMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXY NMPSIMOM U TIOCKOCTHIO;

e cBOOOJHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOT'DaHHHKAMU;

e CcBOOOJIHO pacmo3HaBaTh OCHOBHBIE BUJIbl MHOIOI'PaHHUKOB (IIpU3Ma, MUpaMua,
MPSIMOYTOJIBHBIN Mapaienenume, Kyo);

e Kiaccu(pUIMpPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHHUS JIJTsI KITACCHU(PUKAIIAH;

e CBOOOJHO ONEpUPOBATh MOHATUAMH, CBA3aHHBIMH C CEUYEHHEM MHOTIOIPDaHHHKOB
TUIOCKOCTBIO;

®  BBINOJIHATH NapaJIeIbHOE, IIEHTPAILHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKUE GUTYp Ha
TUIOCKOCTB, BBITOJIHATH H300pakeHus: GUryp Ha MIOCKOCTH;
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CTPOUTH CEUYEHHS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITOJIHATH (BHIHOCHBIEC)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY,
CHU3Y;

BBIUMCIIATh IUIOMIAIA  TOBEPXHOCTEM MHOTOTPaHHUKOB (MpU3Ma, MHpamMHaa),
TE€OMETPHUECKUX TEJI C MPUMEHEHUEM (POPMYIL;

cBOOOJHO OIEpPUPOBATh MOHATUSIMU: CUMMETPHUS B IMPOCTPAHCTBE, IEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LICHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPHI;

cBOOO/IHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpPAM U KOOpJIUHATaM B
MIPOCTPAHCTBE;

BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pelmars 3a7a4d Ha JI0Ka3aTeJbCTBO MAaTEMATUYECKUX OTHOIIEHUM M HaXOXJICHUE
FEOMETPUUYECKUX  BEJIMYMH, IPUMEHSAS U3BECTHBIE METOAbl I[P  PELICHUU
MaTeMaTUYECKUX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

IIPUMEHSTh NPOCTEUIINE MPOrPaMMHbBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3aa4;

U3BJIEKATbD, peoOpa3oBHIBATH U UHTEPIIPETUPOBATD UH(POPMALIUIO 0
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha 4YepTekax |
PUCYHKaX;

IPUMEHSTh IIOJy4YEHHbIE 3HAHMUS Ha MPAKTUKE: CpPaBHUBATb U AaHAJIU3UPOBATH
peanbHble CUTYallUH, MPUMEHATh M3YUYCHHbIC MOHATUS B MPOLECCE NMOMCKA PEIICHMS
MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MPOOIEMBI, MOJECIUPOBATh pPeallbHbIE CUTYyalluu
Ha S3BIKE TE€OMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C MCIIOJIb30BAaHUEM
reOMETPUUYECKUX TOHATUI U TeopeM, ammapara ainreOpbl, peuarb MpakTHYECKHE
3aJ1a4M, CBA3aHHBIE C HAXO0XKIECHUEM F'€OMETPUUECKHUX BEINYNH;

UMETh MpPEJICTaBICHUs] 00 OCHOBHBIX A3Tamax pa3BUTUS I'€OMETPUM KaK COCTaBHOM
qacTu QyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

K konny 11 kaacca oOyvaromuics HayquTCst:

cBOOO/IHO ONIEPUPOBATH NOHATUAMHU, CBA3aHHBIMU C LIMJIMHAPUYECKON, KOHUUECKON 1
chepuyecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI OJTYUEHUS;

ONEpUPOBATh MOHITHUSIMH, CBA3AHHBIMHU C TEJIaMU BpalllEHUS: LWIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacrno3HaBaTh Teja BpallleHus (LWIMHIP, KOHYC, cdepa U 1ap) U 0OBACHATH CIIOCOOBI
MIOJIyY€HUS TeJl BpallleHus;

KJ1acCU(UIIMPOBATh B3aMMHOE PACIIONIOKEHHE CPephl U MIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHMKOB M Te€Jl BpalleHHs, 00BbEMBI U
IUIOUIAIA MTOBEPXHOCTE MHOTOTPAaHHMKOB M TE€J BPALIEHHS, T€OMETPUUECKUX TEN C
MpUMEHEeHUEM POpMYIT,

CBOOOJHO ONEpPHPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TEJl BpAIICHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cpepy M ONMUCAHHBIN OKOJIO cepsl,
cdepa, BliMcaHHAas B MHOTOTPaHHUK WJIN TEJIO BPAIICHHUS;

BBIUUCIIATH COOTHOILEHUSI MEXAY IUIOIAASMU MMOBEPXHOCTEH U 00BEMAaMHU MOJIOOHBIX
Te;

n300pakaTh H3ydaemble (PUTYpBHI, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXH U3
PUCYHKOB IPOCTBIX OOBEMHBIX (GUTYp: BHUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpALLCHMUS;
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H3BJICKATh, WHTEPIIPETUPOBATH H peoOpa3oBHIBATH nHpopmaIuio 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaxX, MPEACTABICHHYIO Ha YepTekax u
PHUCYHKaX;

CBOOOJTHO OMEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJIHSITH ONEpAllU HaJl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHUCTEME KOOPIMHAT;

pemarh TeOMETPHYECKHE 3aJadyd Ha BBIYUCICHHE YIJIOB MEXAY MPSAMBIMH |
IJIOCKOCTSIMH, BBIYMCICHUE PACCTOSHUN OT TOYKH JO0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO 12 IIPH PEIICHUH;

CBOOOJIHO OIEPUPOBATH IOHATHUSMH, CBSI3aHHBIMH C JBIJKEHHEM B IPOCTPAHCTRBE,
3HATh CBOMCTBA ABUKCHUM;

BBITIOJIHATh W300pa)KeHHs] MHOTOTPAHHMKOB M TEJl BpAllEHUS MPU IMapalieIbHOM
MepeHoce, [eHTPAIbHONH CUMMETPUH, 3epKaTbHOM CUMMETPHH, MPU MOBOPOTE BOKPYT
MIPSIMOIA, TPeoOpa30BaHMsI TOA00HS;

CTPOUTHh CCUYCHHS MHOTOIPAHHMKOB M TEJI BpAICHUSA: CEYCHHS IMIIMHIpA
(mapannenbHO U MEepIEeHANKYISIPHO OCH), CEUYEHHUS KOHYyca (TapalieIbHbIe OCHOBAHUIO
Y TIPOXOJISAIINE Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOJbl MOCTPOCHUS CEUYECHUN: METOJ CIEAOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ TIEPEHOCA CEKYIIEH MIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

MPUMEHATh TeoMeTpHYeckue (akThl IS PEIICHHUS CTEPEOMETPUYECKUX 3ajad,
MIPEINOJIaraloINX HECKOJIBKO IIAroB PEIIeHHUs, €CIH YCIOBUS MPUMEHEHUS 3aJaHbl B
SIBHOM M HESIBHOU (opMe;

pemaTth 3aJayd Ha JI0KAa3aTeIbCTBO MAaTEMAaTUUYECKMX OTHOIIEHWH U HaxO0JIEHUE
T€OMETPUUYECKUX BEITUYMH;

MIPUMEHATH IPOrPAMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TTPU
peIIeHUU CTEPEOMETPUIECKUX 3a]1aY;

NPUMEHATHh TIOJIyUCHHbIE 3HAHUSA Ha NpPaKTUKE: CPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBAThH PEAJIbHBIE CUTYAIluH, IPUMEHSTh U3yUEHHBIE TTOHSATHS, TEOPEMBI, CBONCTBA
B TMpollecce TMOUCKAa pEIIeHUs MaTeMaTH4ecKu CHOPMYIUPOBAHHONW MPOOIEMBI,
MOJEJIMPOBATh PEAIbHbIE CUTYAIIUU Ha SI3bIKE T€OMETPHH, HUCCIEN0BAaTh MOCTPOECHHBIE
MOJICJIM C UCIIOJIb30BAaHUEM T€OMETPUYECKUX TOHATUM M TEOpEeM, armrmapara aireOphl,
peniaTh NpakTHYECKUE 33]]a4H, CBI3aHHBIE C HAXO0XK/IEHUEM I'€OMETPUYECKUX BETHYNH;

UMETb MPECTaBICHU 00 OCHOBHBIX ATaIlaX pa3BUTHUSA F€OMETPHH KaK COCTaBHOW 4acTH
(dbyHIaMeHTa pa3BUTUSI TEXHOJIOTHH.

TemaTuueckoe naanupoBanue 1Jis yueonoro npeamera TEOMETPUSA

10 kaace
Ne | HammenoBanme pa3aenoB U TeM | KosimuecTBo 4acoB JIeKTPOHH
/11 | IPOrpaMMBblI ble
BCEro | KOHTpoJIbHbIe |nmpakTuyeckue |(UHdpoBbIE
padoThI padoThI )

o0pa3oBare
JbHbIC
pecypcsbl

1. BBenenue B ctepeoMeTpuio 23 1 PO
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2 B3auMHoe pacnionoxxeHue 6 1 POII
MPSIMBIX B IPOCTPAHCTBE
3 HapaJIJIGJIBE{OCTB IPSAMBIX U 8 POII
IUIOCKOCTEH B TIPOCTPAHCTBE
4 HepneHz[mSyﬂstHOCTL NPAMBIX U | o POII
IUIOCKOCTEH B TIPOCTPAHCTBE
5 VYTIIBI U pacCcTOSHUS 16 1 POII
6 MHororpaHHUKu 7 1 PoOII
7 Bexkropsl B npocTpancTse 12 PoOII
8 [ToBTOpeHue, 06001mEeHUE 1 5 9
cHUCTeMaTU3alurs 3HAHUI
OBLIEE KOJIMYECTBO YACOB 102 5 0
I10 ITPOT'PAMME
11 knacc
Ne | HaumenoBanue pa3nesioB u TeMm | KoanuecTBo yacos DJIEKTPOHH
/11 | IPOrpaMMBbl ble
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE (poBbIe
padoThI padoThI )
o0pa3oBare
JIbHbIE
pecypchl
1. AHanuThuyeckas reoMeTpus 15 1 PoII
2 [ToBTOpEHwUe, O606H.I€H£Ie u 15 1 POII
CUCTEeMAaTH3aIVs 3HAHHH
3 OO6BEM MHOTOTpaHHUKA 17 1 POII
4 Tena BpameHus 24 1 POLI
5 HJ‘IOIJ.I&I[I/I MOBEPXHOCTU U 9 1 POIII
00BEMBI KPYIJIBIX TEI
6 JIBrokeHUS 5 1 POII
7 [ToBTOpeHue, 06001IeHUE U 17 9
CHCTeMaTH3alysl 3HAHUI
OBIIEE KOJIMYECTBO YACOB 102 3 0

10 [TIPOT'PAMME

Conep:xanne yueonoro npeamera BEPOATHOCTD u CTATUCTUKA

kmacc — 10
YPOBEHB — y21y0ieHH bl

I'pad, csazublii rpad, mytu B rpade: mukiasl U nend. CteneHsb (BaJeHTHOCTh) BEPIIHUHEI.

I'pads! Ha TUTOCKOCTH. JlepeBbs.
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CrydaifHple IKCIIEPUMEHTHI (OMBITHI) M CIy4YalHbBIE COOBITHUS. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposTHOCTH Ciy4aifHOrO COOBITHS. BiM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CaydaiiHble ONBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Hajx COOBITHSIMH: TepecedeHue, 00beAUHEHUE, MPOTUBOIOJIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHHE BEpOsITHOCTEN. JlepeBO CllydyallHOro 3KCIEPUMEHTA.
®dopmya noixHoM BepositHocTH. Dopmyra balieca. HezaBucumbie coObITHSI.

bunapHblii ciay4aiiHbIN ONBIT (MCHBITAHUE), yCEX U Heyaada. HezaBucruMble HCIIBITaHMSL.
Cepusi He3aBUCHUMBIX HCIBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyronpnuk [lackansa. ®opmyna Ounoma Herorona.

Cepus He3aBUCHMBIX wHcnblTaHuil  beprymmu. CoydaiiHelii  BeIOOp ©3 KOHEYHOU
COBOKYITHOCTH.

Cnyudaiinass BenuuuHa. Pacnpenenenue BeposTHocTed. Jluarpamma pacripenesieHus.
Onepauuy Hajx cilydalHbIMM BEJIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpesielieHui, B TOM YKCiie TeOMETPUIEeCKOe U OMHOMUAIBHOE.

kiacc— 11
YPOBEHb — y21y0jIeH bl

CoBMecTHOE pacrlpeneneHlue JIByX ClydalHbIX BeluuuH. He3aBucumbie cirydaiiHbIe
BEJINYUHBI.

Matemaruueckoe OXUAAHME Ciay4dallHOW BenuuuHbl (pacnpenenenus). Ilpumepst
IPUMEHEHHUsST MaTeMaTU4YeCKOoro OXHUAAHUsS (CTpaxoBaHHE, JioTepes). MaTemaruueckoe
OXXuJaHue OMHApHOH ciy4yailHOW BeIMYMHBI. MaTeMaTHuecKOoe OXHAaHWE CYMMBI CIydalHBIX
BEIMYMH. MaTreMaTnyeckoe 0’KuaHie FTeOMeTPUIECKOro 1 OMHOMHUAIBHOTO pacpeieIeHUH.

Jucnepcusi W CTaHIApTHOE OTKJIOHEHHUE CIyYallHOW BEJMYMHBI (pacmpenencHus).
Jucnepcusi OMHApHOW CIyd4ailHOW BEJIMYMHBI. MaTeMaTH4YeCKOEe OKHUJIAHUE TMPOU3BEACHUS M
JUCTIEPCUsl CYMMBI HE3aBUCUMBIX CIIydalHBIX BEIMYMH. J(ucnepcus U cTaHAApTHOE OTKIOHEHHE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss M CTaHJapTHOE OTKJIOHEHHE TI'€OMETPHUYECKOTro
pacrpeneneHus.

HepasencrBo YeOobiméBa. Teopema YeOwimuéBa. Teopema bepnymnu. 3akoH OosbLInx
yucen. Breibopounblii MeTon wuccinenoBaHuidl. BpiOopounble xapakTepucTukd. OlieHUBaHHE
BEPOATHOCTH COOBITUS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHIINX TUIOTE3 ¢ MOMOIIBIO
U3YYEHHBIX PaCIpeACIICHUN.

HenpepriBable ciydaiiHble BenuuuHbL. [IpuMmepsl. DyHKIMS IUIOTHOCTH BEPOATHOCTH
pacupeneneHns. PaBHOMEpHOE pacmpeleneHue M €ro CBOWCTBAa. 3aJadd, NPHUBOIAIIME K
MIOKA3aTeIbHOMY pACIpeAeNeHUI0. 3ajadd, NPUBOJAIIME K HOPMAJIbHOMY pacHpelesICHUIO.
@DyHKIUSA TUIOTHOCTH BEPOSITHOCTH TOKA3aTEIbHOTO pacrpesieieHus, (YHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pacnpeneneHns. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacripeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHM. 3ajaud, NPUBOJAIINE K

pacnpenenenno [lyaccona.
KoBapuanus nyx cioyuaiiHeix BennuuH. Koagdunument nuneitHol koppensiuuu. COBMECTHBIE
HAOMIOACHUST JIBYX BEJWYHMH. BpIOOpouHBI KO3(pUIMEHT Koppensuuu. Pasnuume mexnay
JIMHEMHON CBSI3bI0 M TMPUYMHHO-CIIECCTBEHHOM CBs3bIO0. JIMHEHHAss perpeccusi, METO.
HaMMEHBIINX KBaJIPaTOB.

I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI Y4eOHOI0 mpeaMeTa
BeposiTHOCTH M CTATHCTUKA
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JInyHOCTHBIE pe3yabTaThI:

1) rpasKaaHCKOro BOCIHTAHMS:

cOPMUPOBAHHOCTh  TPAKIAHCKOW IMO3UIMK  OOydJalomerocss Kak aKTHBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro oOIIecTBa, MPEICTaBICHHE O MAaTeMaTUYECKHUX OCHOBAX
(YHKITMOHUPOBAHMS PA3NIMYHBIX CTPYKTYp, SIBICHHI, MPOIEIyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI M JIPYroe), yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH HWHCTUTYTAaMHU B
COOTBETCTBUH C UX (DYHKIUSIMU U HA3HAYCHUEM;

2) IATPHOTHYECKOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCTh POCCUMCKON I'Pa)TaHCKOW MIEHTUYHOCTH, YBAXKECHHS K MPOILIOMY H
HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHUE K JIOCTMKEHHUSM POCCHICKHX
MaTEMaTHUKOB M POCCHMCKOW MaTeMaTH4eCKOW IIKOJIbI, UCIIOJIb30BAHUE ITHX JOCTHUXKEHHUIN B
JIPYTHUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  poccHiickoro Hapoaa, Cc(hOpPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTUKEHUN HAayKH W JESITeNbHOCThIO YYEHOr0, OCO3HAHME JMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOWYMBOTO OYAyIIeTro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHUpPY, BKIOYas  OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajay, pELIeHUH, pacCykIE€HUH, BOCHPUUMYHUBOCTD K
MaTeMaTHYeCKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pu3uUecKOro BOCUTAHMA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasa >KHU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nUTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA, PETYJIspHAs pU3NIecKasi aKTUBHOCTH ),
(bu3nUecKoe COBEPIUICHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03/JOPOBUTENHHOM 1€ATETHHOCTHIO;

6) Tpy/10BOro BOCHIUTAHHUS:

TOTOBHOCTbH K TPYAY, OCO3HAHHME IIEHHOCTU TPYIOIIO0HS, UHTEPEC K pa3InuHbIM chepam
npodeccnoHaNbHON JEesSTeNbHOCTH, CBSA3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mTpodeccuu U peanM30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIUJIaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHX 3a7]a4 MaTeMaTHUECKOI HapaBIeHHOCTH;

7) 3K0JI0rHYeCKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KYIbTYphl, TOHMMAaHHE BIHUSHUS COIMAIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSIHUE NPHUPOJHOM M COIMATBLHOM Cpellbl, OCO3HAHHE
ro0ampHOTO  XapakTepa  OSKOJOTHYECKHX  MpoOiieM, OpHUeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWM JJIA PEIIeHUs 3a7ad B 00JacTH OKPYXKAIOIIEH cpeipl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU X BO3MOKHBIX MOCIEACTBUM Il OKPY>KAIOIIEl Cpebl;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKH U OOIIECTBEHHOW MPAKTHKH, MOHMMAaHUE MATeMaTUYeCKOW HAyKH Kak chepsl
YEJIOBEUECKOU NIEATEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUYMMOCTH JUISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTeMaTHUKU U MaTEMaTUUYECKON KYJIbTYypOl Kak CpeACTBOM MO3HAHUS MUPA,
TOTOBHOCTBH OCYIIIECTBJISITh IPOSKTHYIO U UCCIIEAOBATEIBbCKYIO JIEATEIbHOCTh HHANBUIYATBHO U
B IpynIe.

MeTtanpeaMeTHbIe pe3yJabTaThl
IMo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE /1elicTBUSA
ba3oBble Joruyeckue AeMcTBUA:
BBISABJIATE U xapaKTemeBaTL CyH_[eCTBeHHBIC HpI/ISHaKI/I MaTeMaTHU4YCCKUX O6"beKTOB,
MOHSATUW, OTHOUICHUH MEXIY TOHATUAMH, (OPMYIHPOBATH OMPEIACICHUS TOHSITHH,
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yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBaHMA JUII OOOOLICHHS WU
CpaBHEHHUs, KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIMPOBATh U IPEoOpa3OBbIBATh CYXKJIEHUS: YTBEPAUTENIbHBIE U
OTpHILIATENIbHBIC, EAMHUYHbIC, YACTHBIC U OOIIHE, YCIOBHEIC,

BBISIBIIITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U NMPOTHUBOpeuHs B (hakrax,
JAHHBIX, HAOMIONEHUSX U  YTBEPXKICHMSX, MpeajaraTb KpUTEpUM Ul BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIILHO JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (psMble U
OT NPOTUBHOIO), BBICTpAaUBaThb ApPIyMEHTALUI0, [PUBOAUTH IPUMEPHl U KOHTPIPHUMEPHL,
000CHOBBIBaTb COOCTBEHHBIE CYKAECHHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemieHus y4deOHOW 3agaud (CpaBHMBAaTh HECKOJbKO BapHUaHTOB
pelieHus, BbIOMpaTh HaumOojee MNOAXOMSAIIMNA € Y4ETOM CaMOCTOSITENIBHO —BbIIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBaTebcKHe 1eHCTBUA:

HCIOJIb30BaTh BOIPOCH! KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (HOpPMYIUPOBATh
BOTPOCHI, (DUKCHUPYIOIIHE MPOTHBOpPEUYHE, MpoOJieMy, YCTaHABIMBAaTh HMCKOMOE M JIaHHOE,
(bopMHpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UINIO, MHEHHE;

IIPOBOJAUTH  CAMOCTOSITEJIbHO  CIJITAHUPOBAHHBIA  3KCHEPUMEHT, HCCJIEIOBAaHUE 10
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBeKTa, SIBJIEHUS, IMPOLECCa, BBIIBICHHIO
3aBUCUMOCTEHN MEKy 00bEKTaMU, SBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTFHO (hOpMYITHPOBATh 000OIIEHUST M BBIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaAOJIIOACHNS, NCCIICAOBAHUS, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJAOB H
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOILECCA, @ TAKKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ nngopmanmeii:

BBISBJIATH Je(UINTH UHPOPMAIIUH, JTaHHBIX, HEOOXOUMBIX JUIsl OTBETa HA BOIPOC U JUIS
pelIeHns 3a1a4H;

BbIOMpaTh HMH(OpPMALMIO U3 HUCTOYHUKOB  Pa3jIMYHbIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3UpOBAaTh U HHTEPIPETUPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHJIOB M (QopM
MIpe/ICTaBJICHMUS;

CTPYKTYypUpOBaTh  MHGOpMalMIO, TPEACTaBIsATh €€ B  pasduyHbIX  (opmax,
WJUTIOCTPUPOBATH rpapUUECcKu;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBbIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBHSMHM M LEISIMHU
oOuIeHusl, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHBMEHHBIX
TEKCTaX, JaBaTb IIOSICHEHUS II0 XOJy pELIEHUS 3aJauyd, KOMMEHTHPOBAaTh IOJTYYEHHBIN
pe3yJIbTarT;

B XOJle 0OCYXXIEHHUs 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, IpoOIeMbl,
pentaeMou 3aja4M, BBICKA3bIBATH HJIEH, HAIIEJICHHBIE HA MOWCK PEIICHMs], COIOCTABIATh CBOU
CYXJIEHHUS C CYXICHUSMHU JIPYTUX YYaCTHUKOB JHMajora, OOHapy>KUBaTh Pa3iIMuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU hopme popMynrpoBaTh pa3HOIIIACUsl, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTAaThl PEUICHUS 3aJadyM, SKCIEPUMEHTA, HCCIEAOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad Ipe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.
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PeryisiTUBHbIE YHUBEpPcAIbHbIE YUeOHbIE 1eiicCTBUSA

Camoopranu3zanus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHHUS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4EToM
UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PEIICHU ¢ y4ETOM HOBOM MHPOPMAIIIH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATENLHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
U MBICIUTENbHBIX MPOLECCOB, HMX pe3ylbTaToOB, BJIaJETh CIOCO0AaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yJibTaTa PEeIIEeHUs] MaTeMaTUUECKOH 3a1auu;

MPEeBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb NpU PEIICHUU 3aJaud, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX, HAWJECHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYAHOCTEI;

OLICHMBATh COOTBETCTBHE pe3yjabTaTa LETd U YCIOBHUSIM, OOBSICHATH MPHUUUHBI
JNOCTHXKCHHSI WM HEIOCTIKEHUS PEe3yIbTaTOB JACSITCILHOCTH, HAXOJWTh OMKMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJIbHOCTD:

MMOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHIYaTbHON pabOThl MpU
pelieHnr y4eOHBIX 3aja4, NPHHUMATH IeJh COBMECTHOH JIEATEIhHOCTH, IUTAHHPOBATH
OpTraHU3aII0 COBMECTHOH paloThI, pacHpeAesaTh BUABI padoOT, JOrOBApHBATHCS, OOCYXKIATh
MIPOIIECC U Pe3ybTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyHHoBbIX (GopMax paboThl (0OCyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIC
IITYPMB» W HHBIC), BBIIOJHATH CBOIO YacTh Pa0OThl M KOOPJMHUPOBATH CBOW JCHCTBHS C
OPYTMMU YI€HaMd KOMAaHbl, OLIEHHWBAaTh KAaueCTBO CBOEr0 BKJIaga B OOLIMH MHPOAYKT IO
KpUTEpHsIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IIpeameTHbIe pe3yabTaThl

K xonny 10 ks1acca o6yqaromuiicss HayquTCs:

CBOOOJTHO OIEpUPOBAThH MOHATUAMU: Tpad, IOCKuil rpad, csa3HbIN rpad, nyTh B rpagde,
1eTb, IIUKJI, IEPEBO, CTETIEHb BEPIIUHBI, IEPEBO CIYYaiHOTO IKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATHSAMHU: CIy4allHbI SKclepUMEHT (OIBIT), CiydaifHoe
coOBITHE, AJIEMEHTapHOE CiydailHoe cOObITHE (SJIE€MEHTAapHBIH HCXOJ) CIy4ailHOTO OIbITa,
HaXO/UTh BEPOSITHOCTU COOBITHH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh U (GOPMYIHPOBaTH COOBITHSA: TepeceyeHne, oObeAMHEHUE MAHHBIX COOBITUH,
COOBITHE, TPOTHUBOIOJIOKHOE TaHHOMY, WCIOJb30BaTh AMAarpaMMmbl Oiliepa, KOOPIMHATHYIO
OpsSIMyIO UL pelieHHs] 3adad, TOJbh30BaThCs (HOPMYNONW CIOXKEHHUS BEpPOATHOCTEH st
BEPOSTHOCTEH IBYX U TPEX CIy4alHBIX COOBITHH;

ONEpPUPOBATh  TOHATHAMHU: YCIOBHAas BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, JEPEBO CIyYailHOrO SKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHH C
MTOMOIIIBIO TIPaBWJIa YMHOXEHHS, JIepeBa CIyYaiHOTO OIBITA, MCIIOJL30BaTh (YOPMYITY ITTOIHOM
BepOsATHOCTH, (hopMyny baiieca mpu pemieHun 3aaad, onpeAessTh HE3aBUCUMOCTh COOBITHI 1O
(dbopMyIie U IO OpraHU3aluu CIy4alHOTO SKCIIEPUMEHTA;

NPUMEHSATh H3yYCHHbIE KOMOWHATOpHBIE (HOPMYIBI JUIS TEPEUUCICHHS] DJIEMEHTOB
MHOYXECTB, JJIEMEHTApPHBIX COOBITUH CIy4yallHOTO OIBITA, pEIIeHUs 3aJad 10 TEOpUHU
BEpPOSITHOCTEM;

CBOOOJHO ONEPHUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONMBIT (MCHBITAHUE), YCIIEX U
HeyJaJda, He3aBUCHMBIE HCIBITAaHUS, CEpUsl HMCIBITaHUI, HAXOIUTh BEPOSTHOCTH COOBITHH: B
CepUH UCHIBITAaHUN 10 IEPBOTO ycliexa, B CepUU UCIBITaHUKH bepHyun, B onbITe, CBA3aHHOM CO
CITy4aliHBIM BBIOOPOM W3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO  ONEpPHPOBATh  TOHATHSAMH:  CIy4ailHas  BeNWYHMHA,  paclpeelieHue
BEPOATHOCTEH, MarpaMMa pacrnpezaeieHus, OuHapHas cilydaiiHas BeJIMYMHA, T€OMETPUUYECKOE,
OMHOMMAJILHOE paclpeieieHue.

K xonny 11 kyacca o0y4aromuiicss HayquTCs:
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OIEpUpPOBaTh IOHSTUSAMM: COBMECTHOE pAacCIpeesIeHue JABYX CIy4alHbIX BEJIUYMH,
MCIOJIB30BATh TAOIMIly COBMECTHOTO PACIIPEACIICHUS IBYX CIIyUYalHBIX BEJTMYUH /IS BBIACICHUS
pacnpeneneHns KaxX 0l BETMYMHBI, OIIPEIEIICHNs HE3aBUCUMOCTH CIIy4alHbIX BEJIMYWH;

CBOOOZHO OINEpPUPOBATh IMOHATHEM MATEMaTHUECKOIO OXHJAAHUS CIIy4alHON BEIMYMHBI
(pactpenenenusi), MPUMEHSATh CBOWCTBa MAaTEeMAaTHYECKOTO OXHAAHUA NpPU pPElIeHUU 3ajad,
BBIUUCIIATH MaTEMAaTUYECKOE OXKHIaHNEe ONHOMHUAIIBHOTO i TEOMETPHUECKOTO PaCpeACTICHUN;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE CIIydailHOM

BEJIMYMHBI, NMPUMEHATHh CBOWCTBA JUCIEPCUU CIIy4alHOM BeIMYMHBI (pacmpeleieHus) MNpu
pelIeHnN 3a/ay, BBIUMCIATH AMCIIEPCUI0 U CTAaHAAPTHOE OTKJIOHEHHE TI€OMETPHUYECKOI0 HU
OMHOMUAIBHOTO PaCIPEICIICHU;
BBIUUCIISATH BHIOOPOYHBIE XAPAKTEPUCTUKH IO JAHHOW BBIOOPKE U OLCHUBATHh XapaKTEPUCTHKU
reHepalbHOW COBOKYIMHOCTH JAaHHBIX 10 BBIOOPOYHBIM XapakTepuctukam. OIlleHUBATH
BEPOATHOCTH COOBITUH M TMPOBEPSATH MPOCTEUIINE CTATUCTUYECKUE THIOTE3bl, IOJB3YSICh
M3yYEHHBIMU PAcHpeICICHUSMH.

TemaTn4yeckoe niIaHMpoBaHue VI Y4eOHOr0 npeaMera
BeposiTHOCTH M CTATHCTHKA

10 KJ1ace
Ne | HammenoBanme pa3nenoB u Tem | KosmdecTrBo yacos DJIEeKTPOHH
/11 | IPOrpaMMBbl ble
BCEro [ KOHTPOJIbHbIE |NPAKTHYECKHe
(uugposbie
padoThI padoThI )

o0pa3oBare
JIbHBbIE
pecypcsl

1. |Dnementsl Teopuu rpadoB 3 POLI

2 | CnyuaiiHble OTBITHI, CIIy4aiiHbIE

yi > 1LY 3 POII

COOBITHS U BEPOSITHOCTU COOBITUI

3 | Omeparuu HaJu MHOKECTBAMH U
coOpITuaAMU. Clo’)KeHue u

YMHOKEHHE BEPOSITHOCTEM. 5 POII
VY cnoBHas BEpOSTHOCT.
He3zaBucumeble coObITUS

4 | DneMeHThl KOMOMHATOPUKH 4 1 PoII

5 | Cepun nocnenoBaTeIbHBIX
HUCIIBITaHuN. McnplTanus

N 5 PoOII
bepnymnu. CiyyaiiHsiii BeIOOp U3
KOHEYHOH COBOKYITHOCTH
6 | CiyuaiiHble BETUYUHBI U 14 1 POIII
pacrpeeneHus
OBIIEE KOJIMYECTBO YACOB 34 5 0

I10 ITIPOTPAMME
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11 KJace
Ne | HaumeHoBanmue pa3jienoB u TeM | KosmuyecTBo yacos DJIEeKTPOHH
11/11 | IPOTrPaMMbl ble
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE (ndpoBbie
padoThI padoThI )II P
o0pa3oBare
JbHBIE
pecypchbl
1. |3akoH OOJBHINX YHCEN 5 POIII
2 | DneMeHTHI MaTEMAaTHUYECKOM 6 POII
CTaTUCTHUKHA
3 | HempepbiBHBIC criyuaiiHbIe
BEJIMYUHBI (pacnpeesieHus ), 4 POIII
MMOKa3aTeIbHOE U HOPMAIbHOE
pacrpeneneHus
4 | Pacnpenenenue [lyaccona 2 POII
5 | CBsi3p MEXITY CITy4allHBIMU 5 POILLI
BEJIMYUHAMU
6 | O6o06mmEeHne U crucTEMaTH3aLM 11 1
3HAHUH
OBHLIEE KOJIMYECTBO HACOB 34 1 0
I10 ITPOT'PAMME
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