MHUHHUCTEPCTBO OBPA3OBAHMUSI
HOBOCHUBUPCKOHN OBJIACTH
I'ocynapcTBeHHOe Ol0KeTHOE NpodeccHoOHATbHOE
obpasoBarenbHoe yupexaenne Hopocnbupcekoii o6/1acTu
«HoBocuOHpcKHii eHTp npodeccHOHAIbHOT0 00y4YeHHus B cepe
TpaHCIOpPTay

COI'JIACOBAHO:

3aM. TUpeKTepa mo YP
__é" == Kgsurtka C.B.

PABOYASI IPOTPAMMA YUEBHOU IUCIHUITINHBI

OJ1.07 MaTemMaTHKAa

CnenuanabHocThb: 38.02.03 OnepauuoHHas AeITeNbHOCTh B JOIMCTHKE



Paccmotpena Ha 3acenanumn
Metoandeckoro CoBera

I'BITIOY HCO «HIIITOBCT»
IIpoTtokon Ne 4 ot «22» mast 2026 r.

PabGouass mporpamma yuebnoit muctumuimHel OJ[.07 Maremartuka
pazpaboTaHa Ha OCHOBE deaepaibHOTO roCyJlapCTBEHHOTO
00pa3oBaTEILHOTO CTAaHJIapTa CpeHero MpPodeCcCUOHATBLHOTO 00pa30BaHUS
no cnermanbHocT 38.02.03 OnepanoHHas AeSATeIbHOCTh B IOTUCTHKE.

CoctaBuTrenanb (aBTOp):
Janukuna Mapuna SkosneBHa, npenoaasarens ' BIIOY HCO «HIITIOBCT»



o ~ w p e

COJIEP)KAHUE

ITACITIOPT PABOYEM ITPOI' PAMMBI YUEBHOI'O ITPEJIMETA
[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
CTPYKTYPA U COAEP)KAHUME YUEBHOI'O ITPE/IMETA

YCIJIOBUA PEAJIN3ALIMN ITPOI'PAMMBI YVUEBHOI'O ITPEJIMETA

KOHTPOJIb U OLIEHKA JIOCTVDKEHUI PE3YJIbTATOB OCBOEHUS
YYEBHOI'O IIPEJIMETA

20
32

46
52



1 MACIHOPT PABOYEM MIPOT'PAMMBI YYEBHOI'O IPEJMETA
MATEMATHUKA

1.1 Oo6aacTb npuMeHeHHs POrPaAMMbl

Peanuzanus cpennero oo6mero oo6pazoBanus B mnpenenax OIT CIIO mo
MporpaMMme MOATOTOBKM CIEUUAIUCTOB CPEAHEro 3BEHAa MO CIEUUATIbHOCTH
38.02.03 OnepanvoHHasi JEATETbHOCTh B JIOTUCTHUKE B COOTBETCTBHM C
®I'OC CIIO no cnenuanbHocTy 38.02.03 OnepanmoHHas JAESATEIbHOCTh B
jgoructuke ¢ ydyerom TtpeboBanuit PI'OC cpeanero oOuiero o00pa3oBaHus,
yTBEPKJIEHHOTO TpukazoM MunoOpHayku Poccun ot 17.05.2012 1. Ne 413, ¢
U3MEHEHMSIMU, BHECEHHBIMU MpHKa30oM MuHucTepcTBa npocsenieHus: Poccuiickoit
Odeneparuu ot 12 aBrycra 2022 1. Ne732 u ot 27 nexabps 2023 r. Nel028, u
denepanbHOil 00pa3oBaTENbHOW MPOrpaMMbl CpPeHEro o001Iero oo0pa3oBaHMUs,
YTBEPKJICHHOM NpuKkazoM MuHucrtepctBa npocsemeHus Poccuiickon denepannn
ot 18 mas 2023 r. Ne 371.

1.2 OOmas xapaKkTepuCTHKA y4eOHOI0 MpeaMeTa
MaremaTuka

B snoxy nmudpoBoit Tpancopmariuu Bcex cdep 4eIoBeUeCKO AeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM Oe3 0a30Boi
MaTeMaTHYEeCKON IMOJATOTOBKH. YJK€ B IIIKOJIE MaTEeMaTHKa CIYXHUT OIMOPHBIM
IpPEeAMETOM JJIi M3YyYCeHHs] CMEXKHBIX ITUCHUIUIMH, a B JKM3HU TOCJE IIKOJIBI
peaabHOi HEOOXOIUMOCTRIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHUE, YTO TPEOyeT
MIOJIHOLICHHOW 6a30Boii  00111€00pa30BaTeIbHOM TMOJATOTOBKH, B TOM YHCJIE U
MaTeMaTHYeCKOH. DTO O0OYCIOBICHO TEM, YTO B HAIIM JHU pacTEéT YHCIIO
CIIEIIUAJIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM ITPUMEHCHHEM MaTEMAaTHUKHU: U
B chepe PKOHOMHUKH, U B OM3HECE, M B TEXHOJOTHUYECKHUX OO0JACTAX, U JaKE B
ryMaHUTapHBIX cdepax. Takum oOpa3oM, Kpyr oOydYaromuxcs, IS KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IIPEAMETOM, CYIIIECTBEHHO PaCIIUPSICTC.

[IpakTyeckass TMOJE3HOCTh MaTeMaTHKH OOYCJIOBJIEHA TeM, 4dYTO €&
MpeaMETOM  SBISIOTCS  (PyHIaMeHTaJdbHBIE  CTPYKTYPhl — HalIero  MUpa:
MPOCTPAHCTBEHHBIC ()OPMBI M KOJHWYECTBCHHBIC OTHOIICHHUS OT MPOCTEHIIHNX,
yCBaWBa€MbIX B HEIMOCPEACTBEHHOM  OIBITE, JO JOCTaTOYHO  CIIOXKHBIX,
HEOOXOUMBIX JIISI Pa3BUTHS HAYYHBIX U TEXHOJIOTUUYECKUX UACH. be3 KOHKpETHBIX
MaTeMaTHYeCKUX 3HAHUW 3aTPyJHCHO ITOHMMAaHWE NPHHIIMIIOB YCTPOWCTBA M
WCIIOJb30BAaHUS  COBPEMECHHOW  TEXHUKH, BOCIPHUATHEC H  HHTCPIpPETAIUS
pa3HOOOpa3HOW CONMAIIBHOM, YKOHOMHYECKOW, TOJUTHYCCKOW HWHOOPMAINH,
ManodhpeKTHBHA MOBCEAHEBHAS MPAKTHYCCKAS IEATEIHHOCTE. KaXkomMy 4eoBexy
B CBOCH JKM3HH TIPUXOAUTCS BBHIMOJHITH JOCTATOYHO CIIOXKHBIE pacu€Thl W
COCTaBJISITh HECJIOKHBIC AITOPUTMBI, HAXOIUTh HYKHBIC (DOPMYIIBI M IPUMCHSITH HX,
BIIQJICTh MPAKTHYSCKUMHU MPHEMaMH TE€OMETPHUCCKUX M3MEPEHUN M MTOCTPOCHUH,
9UTaTh MH(POPMAIHIO, IPEICTABICHHYIO B BHIY TaOJIHUII, JUArPaMM 1



rpauMKoOB, KUTh B YCIOBHUSX HEONPEACIEHHOCTH U TMOHUMATh BEPOSTHOCTHBIN
XapakTep CiydyalHbIX COOBITUH.

OnHOBpeMEHHO C paclmupeHueM cdep NPUMEHEHHs MAaTeMAaTUKH B
COBPEMEHHOM O00II1eCTBE BCE 00Jiee BaXKHBIM CTAHOBUTCSI MaTeMaTHYECKUU CTUIIb
MBIIIUICHUS, TPOSBIISIIONIUINACS B ONIPeICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
M3YUYeHUs] MaTEeMaTUKW B apceHal MPUEMOB W METOJOB MBIIUICHHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKIUA W AeAyKius, o0oO0IieHue u
KOHKpETH3allusi, aHaJlu3 U CHUHTE3, KiIaccupukamus U CcHUcTeMaTu3alus,
abctparupoBanre u aHajgorus. OOBEKTHl MATEMAaTHYECKUX YMO3AKIIOUCHUH,
paBujia UX KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTUUECKUX MOCTPOCHUH,
CrOCOOCTBYIOT BBIpaOOTKE yMeHUsT (OPMYJIMPOBaTh, 0OOCHOBBIBAThH U JIOKA3hIBATh
CY)XJICHHMsI, TE€M CaMbiM pa3BUBAIOT JIOTHYECKOE MBbIIUIEHHE. MareMaruke
NPUHAJICKUT BeayIlas posib B (POPMUPOBAHUU AITOPUTMHUYECKON KOMITOHEHTHI
MBIIIUICHUS U BOCIUTAHUM YMEHHM JEWCTBOBaTh IO 3aJaHHBIM aJrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBAThH HOBBIC. B mpoliecce pemieHus
3a/1a4 — OCHOBHOW YueOHOM JeATeIbHOCTH Ha ypOKaxX MaTEMaTUKU — PA3BUBAIOTCS
TBOpYECKas M IPUKJIaAHAS CTOPOHBI MBIIIJICHUS.

OO6yuenne MaremaTHKe Ja€T BO3MOXKHOCTH pPa3BUBaTh Yy OOyYarOIIUXCS
TOYHYI0, PallMOHAIBHYI0O M WH()OPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hambojee
MOJIXOSIIUE SI3BIKOBBIC, CHMBOJIMUECKHE, rpad) MuecKUe CPeACTBa JJIsl BRIpAXKCHUS
CYXKICHUHN U HATJIATHOTO UX MPEACTABICHHUS.

HeoOxomuMbpIM ~ KOMIIOHEHTOM  OOIIEH  KYJIBTYphl B  COBPEMEHHOM
TOJIKOBAaHUM  fABJIAETCS ~ 00Ilee  3HAKOMCTBO €  METOJaMHU  TO3HAHUSA
JEUCTBUTENBHOCTH, NPEJCTABICHUE O TMpPEIMETe U METOAE MAaTeMaTHKH, €ro
OTJUYMUS OT METOJIOB €CTECTBEHHBIX M TYMaHUTAapHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHHUS] MaTeMaTUKU JUIsl PEUICHUS HAYYHBIX U MPHUKIAAHBIX 3a7a4. Takum
oOpa3oMm, mMaTeMaTHyecKkoe oO0pa30BaHHE BHOCHUT CBOW BKJIaJ B (DOPMHUPOBAHUE
00I1IeH KyJbTYPhI YeJIOBEKa.

N3yyenue MaTeMaTUKH CIHOCOOCTBYET OICTETHYECKOMY  BOCIHMTAHUIO
YeJioBeKa, MOHUMAaHMIO KPAaCcOThl M M3AIIECTBA MAaTEMAaTUYECKUX PACCYKICHUH,
BOCHIPHSITHIO TEOMETPUIECKUX (OPM, YCBOCHUIO UJIEU CUMMETPHH.

B coorBerctBum ¢ ®I'OC COO wmartematuka SBISIETCS 0053aTE€IbHBIM
MpeIMETOM Ha JaHHOM YpOBHE oOpaszoBaHus. [Iporpammoii mo maTeMaTuKe
npeaycMaTpuBaeTcsl u3yueHue ydeOHoro npeaMera «MaTemaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «AnreOpa W Hayaima MaTeMaTHYEeCKOTO aHainu3ay, «I eomeTpusi»,
«BeposTHOCTP W cTatTUCTMKa». @OpMUPOBAaHHME  JIOTUYECKUX  YMEHUU
OCYIIECTBIISIETCSI Ha MPOTSHDKEHWH OJHOTO Troja OOy4YeHHsS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, a DJEMEHTHI JIOTUKUA BKIIOUYAIOTCS B COJACPIKAHUE BCEX
Ha3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

YueOHbIi Kypc «Anrebpa ¥ Hadaja MaTEMaTHYCCKOTO aHaIM3ay
o0ecrieurBaeT HTHCTPYMEHTAIBHYIO 0a3y IS U3YyUEHHUs BCEX €CTECTBEHHO-HAYUHbIX
KypcoB, (hOpMHpYET JIOTUYECKOE€ U aOCTPAKTHOE MBIIIJICHHE OOydJalomMXCs Ha
YpOBHE, HEOOXOIMMOM JUIsi OCBOCHHS YYEOHBIX KypCcOB HH(POPMATHUKH,
00l11leCTBO3HAHHUSI, UCTOPHUH, CIOBECHOCTH. B pamkax yueOHOro



Kypca «Anredpa 1 Hauajla MATEeMaTHYE€CKOTO aHalln3a» 00y4JaroIuecs OBJIaJICBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KOTopas (QOopMyIupyeT CBOU
JOCTH>KEHUSI B MaTEMaTUUECKOM (popme.

VYueOHbI Kypc anreOpbl U Haual MAaTEMAaTUYECKOTO aHalau3a 3aKjajbIBacT
OCHOBY Il YCHEIIHOTO OBJQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MMOHUMAaHMS OCHOBHBIX TEHCHIIUNA YKOHOMUKHU U OOIIIECTBEHHOM JKU3HU, MO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO UCIOJIb30BaTh UX B MOBCEAHEBHOM ku3HU. OBlazieHue aOCTPAKTHBIMU U
JIOTUYECKU CTPOTUMU MATEMAaTHUYECKUMM KOHCTPYKIMSIMU pa3BUBACT YMEHHE
HAaXOJIUTh  3aKOHOMEPHOCTH, OOOCHOBBIBATH  HMCTHHHOCTh  YTBEPXKJICHHUS,
UCIIOJIB30BaTh OOOOIIECHUE W KOHKPETH3aIlMio, a0CTparupoBaHUE U aHAJIOTHUIO,
dbopMupyeT KpeaTUBHOE U KPUTHUECKOE MbIIIJIeHHe. B xo/ie uzydenus anreopsl u
HayaJl MaTEeMaTUYeCKOro aHaju3a Ha ypOBHE cpeaHero oOiiero oOpa3oBaHUs
oOydJaromuecs: TMOJYy4alOT HOBBIM  OMNBIT PEIICHUS NPUKIAAHBIX  3ajad,
CaMOCTOSITEILHOTO TTOCTPOCHHSI MAaTEMAaTUUECKUX MOJICNICH peabHBbIX CUTyaIlui U
UHTEpPOpETAllMd  TIOJYYCHHBIX  PCIICHUH, 3HAKOMATCS C  MpUMEpaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B TIPpUPOJE, HAayke U B HCKYCCTBE, C
BBIJIAIONIMMHUCS MaTEeMAaTHYECKUMH OTKPBITHUSMU U UX aBTOPaMHU.

YueOHbIi Kypc anreOpbl M Hayal MaTEeMaTUYeCKOro aHajau3a oO0jajaeT
3HAYMTEJIPHBIM BOCITUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIM pean3yeTcs KaK 4epes
y4eOHBI MaTepual, CHoCOOCTBYIOMIMKN (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS,
TaK U yepe3 crenuuky ydeOHON IesTeNbHOCTH, TPEOYIOIeH CaMOCTOATEbHOCTH,
AKKypaTHOCTH, IPOJOJKUTEIIbHON KOHLIEHTPAIIMM BHUMAHHUS U OTBETCTBEHHOCTH 32
NOJIYYEHHBIN Pe3yibTarT.

B ocHoBe Meroauku oOydeHus aiareOpe M HayallaM MaTEMaTHYECKOT O
aHaJIM3a JISKUT A TEIbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B crpykrype mporpamMmbl mo ainreOpe M HayaiaMm aHaiu3a BbBIACISIOTCS
CIEAYIOIIHNE COJIEPKATEIbHO-METOANYECKHE JIMHUM: «YUuciaa M BBIYHCICHUS,
«DyHKIUU U TpaduKu», «YpaBHEHUS U HEpABEHCTBay, «Hadama mMaTeMaTndeckoro
aHanu3a», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATENBHO-METOINYECKUE
JUHUU M3y4YalOTCs HAa MPOTSIKEHUU OJHOTO ToJla OOyYeHHsS Ha YPOBHE CPEIHETO
obmiero oOpaszoBanus. JlaHHBIM y4eOHBIH Kypc SIBISIETCSI HHTETPATUBHBIM,
o0BeuHss B ce0e coiepKaHue HECKOJIBKUX MaTeMaTHUEeCKUX JUCIUILINH: anredpa,
TPUTOHOMETPHUS, MATEMATHYECKUW aHalu3, TEOpPUs MHOXECTB U JIpyTHe.
OOyuaroiuecss OBJAJIEBAIOT IMUPOKUM MATEMAaTHYECKUM amnmaparoM, y HUX
MOCJICIOBATENIbHO  (OPMHUPYETCSI H  COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTU4EeCKYIO0 MOJIENIb PEAIbHON CUTYaALIUH, IPUMEHATH 3HAHHUS, TIOJTYYEHHBIE B
yaeOHOM Kypce «Anrebpa W Hadalla MaTeMAaTHYECKOTO aHaln3a», Uil PeIieHUs
CaMOCTOSATETLHO  CPOPMYTHPOBAHHOW MaTeMaTHYECKOW 3ajadu, a 3aTeM
MHTEPIPETUPOBATD MOTYUYECHHBIN pPE3yJIbTaT.

ConepxartenbHo-MeToAN4YecKasi JUHUA «Yueja ¥ BBIYHCICHUD)
3aBepiiacT (QOPMHUPOBAHME HABBIKOB HCIOJIb30BAHUS JIEUCTBUTEIBHBIX YHUCET,
KOTOpOo€ ObLIO HAa4aTo Ha YpOBHE OCHOBHOro oOiero oOpaszoBanusi. Ha ypoBHe
cpeaHero oOiiero oOpa3oBaHMs 0CO0O€ BHUMaHUE yaessieTcss (OPMUPOBAHUIO
MIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B Ce0S HCIOIb30BaHUE
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paznuuHbIX (OpM 3aMUCU  JEHCTBUTEIBHOTO YHCIA, YMEHHE pPaldOHAIbHO
BBIIIOJIHATh JICMCTBUSL C HHUMH, JelaTh MNPUKHUAKY, OLEHUBATh pE3yJbTar.
OOyuaronuecs MOIy4YalOT HABBIKK MPUOJIMIKEHHBIX BBIYMCICHUM, BBITOJIHEHUS
JNEUCTBUH C 4YHUCIaMH, 3alMCaHHBIMM B CTaHAApTHOM (opme, UCIOJb30BaHUS
MAaTEMAaTHYE€CKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKCHUIA.

ConepxarenbHasi JMHUS «YPAaBHEHHMS M HEPABEHCTBA» pPealu3yercs Ha
MPOTSHKEHUM BCero OOy4YeHUsT Ha YpOBHE cCpeaHero olmiero oOpa3oBaHUs,
IIOCKOJIBKY B  Ka)XJIOM pasleie MporpaMMbl MPELyCMOTPEHO  pEUIEHUE
COOTBETCTBYIOIIMX 3a1ay. OOydaromuecss OBIaJEBAIOT Pa3IMYHBIMH METOJAMHU
pellleHus  UEeJNbIX,  palMOHAJIbHBIX,  MPPALMOHAIBHBIX,  IOKA3aTEJIbHBIX,
JTorapu(PMUYECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUM, HEPABEHCTB U UX CUCTEM.
[lonyyeHHble YMEHHUS HCHOJB3YIOTCS MPU UCCAEAOBAHUM (QYHKUUNA C TMOMOUIBIO
POU3BOJIHOM, PEIICHNHU MPUKIIAIHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKJIEHWE HauOOJIbIINX
U HAaUMEHbIINX 3HauYeHUN GyHKIUU. J[aHHAs cojaeprkaTesibHas JIMHUS BKIIOYACT B
cebs Takke (opMUpPOBaHHME YMEHUW BBIMNOJIHATH pPAcu€Thl MO (opMynam,
npeoopazoBaHus LEJbIX, palMOHAbHBIX, UppanoHaIbHBIX u
TPUTOHOMETPUUECKHUX BBIPAKECHUMN, a TAKKE BBIPAXKECHUH, COAEPKAIIUX CTEIICHU U
norapudmel. B xozme wu3yueHus anreOpanyeckoro marepuaiga MpPOUCXOJIUT
JanbHeWlllee pa3BUTHE  AITOPUTMHYECKOTO M aOCTPAKTHOTO  MBILIUICHHS
oOy4Jaromuxcs, GOPMUPYIOTCS HABBIKM JEAYKTUBHBIX PACCYXIEHUU, paOOThI C
CUMBOJIbHBIMU (hOpMaMu, MPEACTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIE PaBEHCTB U HepaBeHCTB. Airedpa mpeayaraeT 3Qp(EeKTUBHbIE HHCTPYMEHTHI
JUISl pEUIeHUsT TMPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a/lad, HarjsgHo
JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KakK A3bIKa HAYKH.

ConepxarenbHo-Meroan4yeckasi JuHUA «OyHKIUM ¥ rpa@ukKm» TECHO
NEPeIIeTaeTCsl ¢ JPYTUMU JUHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEN0BATEILHOCTh U3YUEHU MaTepuana. M3yuenue cTeneHHou,
MOKa3aTeIbHOM, JIorapu(MUIECKONH U TPUTOHOMETPUICCKUX (PYHKIIUM, X CBOMCTB
U TpaduKoB, UCIIOIB30BaHUEC (PYHKIMHN JJIS PEIICHUS 3ajad U3 APYTHuX yIeOHBIX
IPEAMETOB U PEANbHON KM3HHU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHaJU30M,
TaK U C pEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu sTom OombIioe BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOPMYJIaMU 3aBUCHUMOCTU MEXIY
pPa3TUYHBIMUA BEJTWYMHAMH, HCCIEOBaTh TOJMyYEHHbIE (QYHKIUU, CTPOUTH WX
rpaduku. Martepuan coiep)KaTeabHOW JMHUU HAIEJIEH Ha pPa3BUTHE YMEHUU U
HAaBBIKOB, [TO3BOJISIOIIMX BBIPAYKATh 3aBUCUMOCTH MEXKY BEJIMYMHAMU B PA3JIMYHON
dopme: aHamUTHYECKOH, Tpaduyeckoi U cioBecHOW. HM3ydeHme wmatepuana
CIIOCOOCTBYET  pa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3allUH, UCTIOIb30BAHUIO AHAJIOTHI.

ConepxarenbHasa JuHus «Havama MareMaTMyecKoro aHaJjamn3a
MO3BOJISIET CYIIECTBEHHO pPACIIUPUTh KpPYr Kak MaTeMaTU4YeCKUX, TaK H
MPUKIAIHBIX 3a/Ja4, JOCTYINHBIX OOYy4YalIIUMCs, Yy KOTOPBIX MOSBISETCS
BO3MOXKHOCTh HCCJI€IOBaTh W CTPOUTh TIpaduku (YHKIHM, ONpenensitb HX
HauOOJIbIINE U HAUMEHBIINE 3HAYEHHU S, BBIYUCIATH TUIOMAAU GUTyp U OOBEMBI TE,
HaXOAUTh CKOPOCTH U YCKOpeHUs IpoueccoB. CoaepxaresibHask JUHUS OTKPbIBACT
HOBBIE BO3MOXHOCTH ITOCTPOCHHS MAaTEMATHYECKUX MOJEIIEH
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pEaNbHBIX CHUTYaIlUd, HAXOXKICHUS HAWIYUIIETO PEIICHUs B MPHUKIAIHBIX, B TOM
YHUClIe  COIMAIbHO-DKOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C  OCHOBaMH
MaTeMaTH4YEeCKOro aHajin3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO, (popMalbHO-
JIOTUYECKOTO U KPEaTUBHOTO MBIIUICHHS, (JOPMHUPOBAHUIO YMEHHI Paclo3HaBaTh
MIPOSIBJICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromnuecs
y3HAIOT O BBIJAIONINXCS Pe3yJbTaTax, MOJYYCHHBIX B XO/AC Pa3BUTHSI MaTCeMaTHKU
KaK HayKH, ¥ KX aBTOpaXx.

Conep:kareibHO-MeTOANYeCKass JuHUS «MHOXKecTBA M JIOTHKa» B
OCHOBHOM ITOCBSIIEHA JIEMEHTaM TEOPUU MHOXKECTB. T€OpETHKO-MHOKECTBCHHBIC
NPEICTAaBJICHUST TTPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMAaTHKU W TPEAJIararoT
HanOoJIee YHUBEPCAIBHBIN SA3bIK, OOBCAMHSIIONINN BCE pa3jieiibl MAaTEMAaTUKH U €&
NPWIOKCHUH, OHM CBS3BIBAIOT pa3HbIC MATEMATHUYECKHE JUCITUIUIMHBI B €IMHOE
nenoe. BakHO JaTh BO3MOXKHOCTH OOydYaromieMycsi TOHHMaTh TEOPETUKO-
MHO)KECTBCHHBI SI3bIK COBPEMCHHOW MAaTEMaTHUKW W HCIIOIB30BaTh €ro Jiis
BBIPQYKECHUST CBOUX MBICIICH.

B yueOHOM Kkypce «Anrebpa HW Havaja MaTeMaTHYECKOTO aHAIM3a»
NPHUCYTCTBYIOT TaKXE OCHOBBI MAaTEMAaTHYCCKOTO MOJICIMPOBAHUS, KOTOPHIC
npu3BaHbl C(POPMUPOBATH HABBIKM ITOCTPOCHUS MOJICICH pCaNbHBIX CHUTYyaIlUi,
UCCJICIOBAHUS dTHX MOJICJICH ¢ TTOMOIIBIO aIapaTa ajareOpbl 1 MaTeMaTHYECKOTO
aHalM3a W WHTEPHpPETAllMU ITOJYYEHHBIX pEe3y/lbTaTOB. 3aJaHUs BKJIIOYCHBI B
KXl U3 Pa3felioB MPOrpaMMbl, TOCKOJBKY BECh MaTepual y4eOHOro Kypca
IMIMPOKO UCTIONB3YETCS JIJISl pelIeHUs MPUKIIaIHbIX 3aa4. [Ipu perennn peaabHBIX
NPaKTHYECKUX 3a/lady oOydaroliuecs pa3BUBAIOT HAOIIOJATENBHOCTh, YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BAaTh  AHAJOTHUIO,
00001aTh ¥ KOHKPETU3HpPOBaTh mpodiiemy. [lesrenbHocTh 1O (HOPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAJAHBIX 3aJlad OpTraHu3yeTCsl B MPOIECCe U3YUYCHHS BCEX
TEM yueOHOTro Kypca «Anredpa v Hayaga MaTeMaTHUYEeCKOTO aHAIIN3ay.

NuauBuayajbHbIi  NPOEKT TPEACTABISET Cco00M ocobyro  dopmy
OpraHu3aIuy JEeATEILHOCTH o0yJaromuxcs (yaeOHOe UCCIIeTIOBaHUE WA YICOHBIH
NPOEKT), SBISETCS OOS3aTEIbHHIM KOMIIOHEHTOM BCEX Y4YeOHBIX IUIAHOB, B
obpazoBatenbHO# opranuzanuu CIIO Ha 6a3e ocHOBHOro oOmiero oOpa3oBaHus U
paccMaTpHBaeTCsl KaK MPOLeaypa UTOTOBOM OIEHKU TOCTHXKCHHS TUIAHUPYEMBIX
MPEAMETHBIX U METANpeAMETHBIX pe3ysbTaToB ocBoeHus: COO.

BrimosiHeHre WHIWBHUYATbHOTO MPOEKTA W €ro 3aliuTa 00s3aTelIbHBI IS
Kaxaoro cryaenra, ocBauBatoriero OIl CIIO na 6a3e OCHOBHOTO OOIIIETO
o0Opa3zoBaHMsL.

NuauBuayanbHBId MPOEKT — 93TO paboTa, HaMpaBiCHHAas Ha pelieHUue
aKTyaJIbHOW TIpoOsIeMbl, COPMYIMPOBAHHON B BHJE Psaa 3a/ad, a pe3yabTaToM
ATOU palboThI SBIAETCS HAWAEHHBIM criocoO pelleHus] mpoOIeMbl, KOTOPbIA HOCHUT
MPAKTUYECKUN XapaKTep U UMEET BaKHOE MIPHUKIIATHOE 3HAUCHUE.

NuauBrayaibHBIA TPOEKT BBITIONHSACTCS OOYYAIOMIMMCS CaMOCTOSITEIHHO
(MHAMBUYyaIbHO) B TEUEHHE OJHOTO Y4eOHOro rojia, CHelUalbHO OTBEICHHOIO
y4eOHBIM TUTAHOM, TIOJT PYKOBOJICTBOM TMpEMOaBaTeNsl MO BHIOPAHHON TeMme B
pamKax y4eOHOro mpenMera MaTemaTuka, C y9eTOM TOTyd4aeMOl CeHaTbHOCTH
38.02.03  OmeparmonHass JACATEILHOCTh B JIOTHCTHKE. VHAWBHIYaIbHBIN
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MIPOCKT JOJIKEH OBITh MPECTABICH B BHJIC 3aBEPIICHHOTO YICOHOTO HCCIICIOBAHUS
WM pa3padOTaHHOTO TPOEKTa: WH(OPMAIMOHHOTO, TBOPUYECKOTO, COIMAIBHOTO,
MPUKJIATHOTO, THHOBAIIMOHHOTO, KOHCTPYKTOPCKOTO, HWHXKEHEPHOTO.

Pe3ynbTaThl BRIIOJHEHHUS] MHAUBHIYATBHOT'O MPOEKTA TOJDKHBI OTPaKATh:

— c(OpMHUPOBAHHOCTh HABBIKOB KOMMYHUKATHBHOW, Y4€OHO-HCCIIECIOBATEIBCKON
JEATENHHOCTH, KPUTHICCKOTO MBIIIIJICHUS;

— CIOCOOHOCTh K WHHOBALIMOHHOM, QHAJIMTUYECKOMU, TBOPYECKOM,
UHTCIUICKTYaTbHOU JIeATeILHOCTH,

— c(OpMHUPOBAHHOCTh  HABBIKOB  IPOCKTHOH  NEATETLHOCTH, a  TaKXkKe
CaMOCTOSTEIILHOTO MMPUMEHEHUS TIPUOOPETEHHBIX 3HAHUN M CIIOCOOOB JICHCTBHIA
IpH PEIICHUM Pa3IMYHBIX 3aJ]a4, WCIIOJIB3Yysl 3HAHUS OJHOTO WM HECKOJBKHX
y4eOHBIX TTPEAMETOB MJIU NPEIMETHBIX 00JIaCTeH;

— CIIOCOOHOCTH TIOCTAHOBKH II€JIM M (POPMYJIMPOBAHUS THUIIOTE3BI MCCIICIOBAHUS,
TUTAaHUPOBAHUS PabOThI, 0TOOPA W MHTEPIIPETAIIUU HEOOX0IMMON MHPOPMAIIHH,
CTPYKTYPHPOBaHUS apryMCHTAllUM pPe3yJIbTaTOB HCCICAOBAaHMS Ha OCHOBE
coOpaHHBIX JaHHBIX, PE3CHTAIIMH PE3yIbTATOB.

Hns cnenuanbHoct 38.02.03 OmepainiioHHasi AESTEILHOCTh B JIOTUCTUKE
IPOSKT MOXET OBITh: HCCIEIOBATSIbCKUN, WH(OOPMAIMOHHBINA, COIMAILHO-
OpPUEHTUPOBAHHBIN (COIMANIBHBIN), OU3HEC-TIPOEKT.

NudopmanmoHupiii  (MHPOPMALMOHHO-TIOUCKOBBIN) M  COLNMAJBHO-
OPHEHTHPOBAHHBII MPOEKTbI — 3TO MPOEKTH, B OCHOBE KOTOPBIX JEXKUT COOP,
aHaJIM3 U MpeACTaBlIeHre NHPOPMAIIMK 0 KaKOW-HUOYIb aKTyaJIbHON COIMAIBHO-
3HaUMMON TeMaTuke. JlaHHBIE MPOEKTHI MPHU3BAHBI HAYYUTh OOYYAIOLIUXCS
N00BIBaTh U aHAIM3UPOBATH MH(OPMAIIUIO O KAKOM-IUO0 0OBEKTE WU SABICHUH U
IpEeIoaraloT 03HaKOMJICHHE YYaCTHUKOB ITPOEKTa ¢ cCOOpaHHOM nH(opMmaIue, ee
aHajau3 u 00001eHue (GaKToB, MPeTHA3HAYCHHBIX IS IMUPOKOW ayauTopun. Takue
POEKTHl MOTYT MHTETPUPOBATHCA B MCCIEIOBATEIBCKUE U CTaTh MX OPraHUYHOM
gacTblo. [IpoekTsl »TOro THma TPeOYIOT XOPOIIO MPOIAYMAHHON CTPYKTYPHI,
BO3MOKHOCTH CHUCTEMAaTUYECKON KOPPEKIIMH TI0 X0y paOOThI HaJl MTPOCKTOM.

PesynpraToM HHPOPMAIMOHHBIX MPOEKTOB MOTYT OBITH MPE3EHTAlUH,
JIOKJIal, MyOJuKauy, 00pa3oBaTEIbHOE COOBITHE, COLMATBLHOE MEPOIMPHUITHE
(akums).

busHec-npoekT (NMpeANpPUMHUMATENBCKUH) — TIPEACTaBIsCT COOOM
pa3paboTKy Ou3Hec-TUTaHa TMPEANPUATHS, 3aIMyCK KOHKPETHOTO OW3HEC-TPOEKTa,
COOCTBEHHOTO nena, CIIOCOOCTBYET dbopmMupoBaHUIO HaBBIKOB
MPEeANMPUHAMATETHCKOMN TSI TEIIbHOCTH.

HccaenoBaTenbckuii MpoeKT TpeOyeT XOPOUIO MPOJYMAHHON CTPYKTYPHI,
4eTKO C(OPMYITHPOBAHHOW MPOOJIEMBI, 0003HAUYCHHSI II€NIH, 3a/7a4, 00OCHOBAHUS
AKTyaJIbHOCTH TEMbl UM TMpeaMeTa WCCIEIOBAaHUs, TMPOAYMAaHHBIX METOOB
MccieI0Banns, 0003HaUYEHUS UCTOYHUKOB HH(OPMAIINH, 0KUAAEMBIX PE3YIHTATOB.

HccnenoBatenbCKkuii MPOEKT MOJDKEH OBITh TOMYMHEH JIOTUKE IMYCTh
HEOOJIBIIIOTO, HO WCCIAEAOBAHHWS W WMETh CTPYKTYpPY, NPHOIMKEHHO WIH



MOJIHOCTBIO COBNAJAIOUIYI0 C TMOJIMHHBIM Hay4HbIM HccienoBanueM. Llenan
HCCIIEIOBATEIBCKOTO MPOEKTa JOKHA OBITh SCHOM, aKTyallbHOM, JOCTHXKUMOM,
M3MEPUMOM, COTJIACOBAaHHOM M yYUTHIBaTh 0COOEHHOCTHU mpoekTa. [1o 3aBepuieHnn
UCCJIEI0BATENbCKOIO  IpoeKTa  oOydarompecs  oQOpPMIIAIOT  PE3YNbTAThl,
bopMyTUPYIOT BEIBOBI U 0003HAYAIOT TPOOIEMBI JJIsI TaTbHEUIIIUX UCCIIETOBAHUIA.

Pe3ynpTaToM HcCie0BaTeNIbCKOTO MPOEKTa MOTYT OBITh: HAYUHBIN JOKIA/,
pedepar, Oykiet, Oporropa, u T.1.



Coaep:xanune yueOHOro Kypca
«AJire0pa ¥ HaYAJIa MATEMATHYECKOI0 AaHAJIN32)

Yucna u eviuucnenus.

Panmonanbabie yncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH, MPOICHTHI,
OECKOHEUHbIE  MEepUoAMYEcKHe  JpoOu. ApuMeTHUYeCKHue  omnepauud C
palMoHaIBLHBIMU YHUCIIaMH, TIPE0Opa30BaHMs YUCIOBBIX BhIpakeHUH. [IpumeHenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciei
3HAaHUM U pealbHOU ku3HU. HaTypanbHble u nenpie yucia. [IpusHaku nenumocTtu
LEJIbIX YUCET.

JlelicTBUTENBHBIE YKclA. PalnMOHanpHble W HPPAlMOHAIBHBIE YHCIIA.
ApudmeTndyeckue omnepanuu ¢ JeUCTBUTENBHBIMU uuciaMmu. [IpubmmkéHHBIC

BBIYMCIICHUS, TIPABUJIa OKPYIJICHUSA, IPUKHUIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUI.

Cremenp ¢ uenbiM  mnokaszareneM. CranmaptHas  dopma  3amnucu
nercTBUTeNbHOrO  uncia. HMcnonb3oBanue  mnoaxondumed — Gopmbl  3ammcu
JNEUCTBUTENIBHBIX YHUCEN MJIS PEUICHHUS MPaKTUYECKUX 3a7ad U TPECTaBICHUS
naHHbIX. CTENEHb ¢ palMOHAIbHBIM NOKa3aTenaeM. CBOMCTBA CTENEHH.

ApudmeTndeckuii  KOpeHb  HaTypaJibHOM  cremeHd.  JleHcTBust  c
apupMETHUYCCKUMU KOPHIMHU HATYPaIbHOUW CTEIICHHU.

CuHyc, KOCUHYC M TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
aApKTaHI€HC YUCIIOBOTO apryMeHTa.

Jlorapudwm uucna. JlecssTuuHbie U HaTypajJbHbIE TOTAPUPMBIL.

Ypasnenus u nepasencmeaa.

ToxaecTBa u TOXKAECTBEHHBIE MPEOOPA3OBAHMSL.

[IpeoGpazoBanue BbIpaKEHUH, COAEpXKAIIMX CTENEHU C paldOHAIbHBIM
MIOKa3aTeJIEM.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHUe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
MeTton MHTEPBAJIOB.

Pemenue 1nienpix u ApoOHO-paAIMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpaBHEHUNA U HEPABEHCTB.

Pemenue TPUTOHOMETPUYECKUX YpaBHECHUM. [Ipumepsl
TPUTOHOMETPUUYECKUX HEPABEHCTB.

[IpeoGpazoBaHue BbIpaKEHUN, COAEPIKALTUX JTOTAPHUPMBI.

[Toka3aTenpHbIC YPABHEHHUS M HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHs 1 HEPABEHCTBA.

CucTembl JIMHEHBIX YpaBHEHU. PelnieHne npukiaaHbixX 3a/1a4 ¢ IOMONIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTe HAyKU U peaIbHOM )KU3HMU.

Dyukyuu u epaguxu.

Oyukuuda, crnocoObl 3ananus ¢QyHkuud. [paduk  dyHkiuu. Bzaumuo
oOpatHble (QyHKIUH.

OO6nacTp onpenesieHUs] 1 MHOXKECTBO 3HaueHU QpyHkuuu. Hynu ¢pyHkuum.
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[IpoMesxyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIE pyHKUMU. [lepuoanueckue
byakuun. [IpomMexxyTku MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHUMYMBI
dbynkuun. Hanbosnbliiee 1 HauMeHblllee 3HaYeHEe (PYHKIIUU HA TIPOMEKYTKE.

CreneHHas (pyHKIMS ¢ HATYpaJIbHBIM U LIEJIBIM MTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpa@uK KOPHS N-Oi CTENEHHU.

Tpuronomerpuyeckas OKpPYKHOCTb, ONpPEACIICHUE TPUTOHOMETPUUECKHUX
(YHKIUN YKCIIOBOTO apryMEHTAa.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u Jorapupmuyeckas QpyHKIMH, UX CBOWCTBA U IpaduKy.

Ucnonb3oBanue rpadukoB GyHKIMI 715 pelieHUs] ypaBHEHUN U JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (GYHKUMA Ui HUCCIENOBaHUA MPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPH PELIEHUH 3aJad M3 JAPYTUX Yy4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Hauana mamemamuueckoeo ananusa.

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHus MIOCJIEI0BATEIbHOCTE.
MOHOTOHHBIE MOCIEOBATEIILHOCTH.

Apudmernyeckas u reomerpudeckas nporpeccuu. beckoneuno yObiBarorast
reoMmerpuueckas nporpeccus. CyMMma OeCKOHEYHO YOBbIBaIOIIEH TeOMeTpHUYECKOi
nporpeccun. dopmyna CIOXHBIX MpoleHTOB. Vcrnonb3oBaHue mnporpeccuu Juis
pelIeHns pealibHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

HenpepriBubie hyHKIIMU. MeTO MHTEPBAJIOB AJI PEIICHHS] HEPABEHCTB.

[IpousBonnass ¢yHkuuu. ['eomerpudeckuii ©W  (QUIHYECKUA  CMBICT
MTPOM3BOIHOM.

[IpousBoaHble  diaeMeHTapHbIX  (QyHKIU.  DOpMyNbl  HAXOXIEHUS
IPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHHE MPOU3BOAHON K MCCIICIOBaHUIO (DYHKIIUH HA MOHOTOHHOCTD U
skcTpeMyMbl. Haxoxaenne HanOobIlIero 1 HauMEHBIIEro 3HaYyeHus1 QyHKIMU Ha
OTpE3Ke.

[IpuMeHeHne MNPOU3BOJHOM [JIs HAXOXKICHHUS HAWIy4dllEro pEIICHUS B
MPUKIIAJHBIX 3a]1a4ax, JJIs ONPEIeIEHNUs CKOPOCTH ITpoliecca, 3aJaHHOro popMysioi
WK TpaduKOM.

[lepBooOpa3znas. Tabnuiia mepBooOpPa3HBIX.

WNuterpan, ero reomeTpuueckuii U (U3MYECKUN CMBICI. Brrancinenue
uHTerpana no gpopmyne Herotona—Jleioauma.

MHnooicecmea u nocuka.

MHoXxecTBO, omnepauuu HaJl MHOXecTBamH. [(uarpammbl Oiinepa—BenHa.
[IpuMeHeHne TeOopEeTUKO-MHOXKECTBEHHOIO armapaTta sl OINWCaHUsA peajbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, 10KA3ATEIBCTBO.

BaxxHocTh yueOHOro kypca «l'eoMeTpusi» Ha YpPOBHE CpPEJHEro OOILEero
oOpa3zoBaHus OO0YyCJIOBJI€HA NPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX H
IIPEIMETHBIX PE3YJIbTaTOB OOyYEHHsS T'€OMETPUU B HANPABICHUHM JIMYHOCTHOIO
pa3BuTua oOy4aromuxcs, GopMupoBaHus (PYHKIMOHATIHLHOM MaTeMaTH4YEeCKOU
IPaMOTHOCTH, U3yYEHHUS APYTHX YUEOHBIX TUCUUIUIMH. Pa3BuTHe y oOydaromuxcs
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MPaBUJIbHBIX MPEACTABICHUM O CYHIIHOCTU U MPOUCXOXKICHUU TC€OMETPUUYECKUX
aOCTpaKLMii, COOTHOIIEHUH PEATBHOTO M HWJEATbHOT0, XapaKTepe OTPAKECHUS
MaTeMaTU4YE€CKONU HaYKOU SBICHUM U IPOLECCOB PEAIBHOIO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATUUYECKOT0 MOJICTMPOBAHMS B HAYYHOM MO3HAHUU U
B IMpakTUKE CrnocoOCTByeT (HOPMUPOBAHUIO  HAYYHOTO  MHUPOBO33PEHUS
0o0ydJaromuxcs, a TaKKe KayeCTB MBIIIJICHUs, HEOOXOAUMBIX IS afanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBnsieTcss OAHUM M3 0Aa30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK KaKk OOECHEYMBAET BO3MOXKHOCTb H3YYEHHMS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbllIeHUe, (GopmMupyeMoe MNpu HU3YyYEHUH OO0Yy4aroIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U TTOCTPOCHUU ETIOYKH JIOTHYECKUX YTBEPIKICHUM
B XOJIe¢ pEIICHUS TeOMETPUYECKUX 3aJilady, YMEHUE BBIIBUTaTh U OINPOBEPraTh
TUINOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

OpueHTanus 4enoBeKka B MPOCTPAHCTBE — YCIOBHUE €TI0 COIMATBHOTO OBITHSA,
dbopMa OTpakeHUS OKPYXAIOUIEr0 MHUpPA, YCIOBUE YCIEUIHOTO TIO3HAHUS W
aKTUBHOTO npeoOpa3oBaHus NENUCTBUTEbHOCTH. OnepupoBanue
POCTPAHCTBEHHBIMU 00pa3zaMu OOBEAUHSET pa3HbIE BUILI YUYCOHOM U TPYI0BOMU
JESTENBHOCTH, SIBJSIETCS OJHUM M3 MPO(eCcCHOHATBHO BaXKHBIX Ka4€CTB, MOATOMY
aKTyaJibHa 3a7adya (OpPMHUpPOBAaHUA y OOYyYalolUUMXCs MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUIHOCTH OOPa3HOrO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B TOJATOTOBKE K TMPAKTHYECKOW JEATETbHOCTH IO MHOTHM
HaIPaBIICHUSIM.

Llens ocBoeHust mporpamMmbl yueOHOro Kypca «Ieomerpusi» Ha 0a3zoBOM
ypoBHE o00yueHHs — o00Imeo0pa3oBaTelibHOE | OOIIEKYJIBTYPHOE pPa3BUTHE
oOydJaromuxcs 4epe3 o0ecrnedeHrue BO3MOKHOCTH IPUOOPETEHHSI U UCIIOIb30BaHUS
CUCTEMATHYECKUX TIeOMETPUYCCKMX 3HAHMH W  JEUCTBUH, CHEIU(DUIHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIICITHOTO MPOJODKCHHS  0Opa3oBaHUS IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[TpuopuTeTHRIMH 3a7a4aMu OCBOCHHS ydeOHOTO Kypca «l'eomeTpum» Ha
0a30BOM YPOBHE SIBJISTIOTCS:

dbopMuUpOBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYIbTYPHI
1 OCO3HaHHE €€ B3aMMOCBSA3HU C OKPYKAIOLUM MUPOM;

dbopMupoBaHUE MPECTABICHUS O MHOTOTPAHHHUKAX U TEJIaX BPAIICHUS KaK O
BAKHEMIIMX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HM3ydaTh
pa3HbIC SIBICHUSI OKPYKAIOIIETO MUPA;

dbopMHupOBaHUE YMEHHSI pacIiO3HABATh HA YePTEkKaX, MOJCISIX U B PEATbHOM
MHpE MHOTOTPAHHHMKH U Te€Jia BpalleHUS;

OBJIQJICHUE METOJAMU PEIICHUS 3a7ad HAa MOCTPOCHHSI HA M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

dbopMHUpOBaHKE YMEHHUS  ONEPUPOBATH OCHOBHBIMU  MOHSTUSIMA O
MHOT'OTPaHHUKAX U TeJlaX BPallleHUs] U UX OCHOBHBIMH CBOMCTBAMU;

OBJIQJICHUE AITOPUTMAMHU PEIICHUS] OCHOBHBIX TUIIOB 3aj7a4, (POpMUPOBAHUE
YMEHHUSI TIPOBOJIUTH HECJTIOKHBIE J10KA3aTENIbHbIE PACCYXKIEHUS B XOJI€ PEIICHHUS
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CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHHUEM;

pPa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN O0y4aroluxcs,
MO3HABATENbHON  aKTHUBHOCTH, HCCIIEJOBATEIBCKUX YMEHHUH, KPUTUYHOCTH
MBIIICHUS;

dopmupoBanue QyHKIIHMOHATHHOW TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHE pAcCIO3HABAaTh MPOSBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX KM3HEHHBIX CUTYalMsIX W MPH H3yYECHUU APYTHX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTE ¥  3aKOHOMEPHOCTEH,
GopMynupOBaTH UX Ha SI3BIKE TEOMETPUU M CO3/1aBaTh T€OMETPUUYECKHE MOJIEIH,
NPUMCHSITh OCBOCHHBIH TEOMETPUYECKUI ammapar i pPeImIeHUs MPaKTUKO-
OPUCHTHPOBAHHBIX 3aJa4, WHTEPIPETHPOBATh W OICHUBATH IOJYYCHHBIC
PE3YJIbTATHI.

OTnMUYUTENFHOW OCOOCHHOCTBIO MPOTPAMMBI IO TEOMETPHH  SBISETCS
BKJIIOUCHHE B KypC CTEPEOMETPHM B Hayajle €ro M3Y4YCHHs 3ajad, pPeliacMbIX Ha
YpOBHE WHTYWTHUBHOTO TO3HAHHS, W ONPEACIEHHBIM 00pa30M OpraHW30BaHHAs
pabota Hax HHUMH, UYTO CIHOCOOCTBYIOT  Pa3BUTHIO  JIOTUYECKOTO U
NPOCTPAHCTBEHHOTO  MBINUICHHS, CTUMYJIUPYET TPOTCKAaHUE HMHTYUTHUBHBIX
IPOIIECCOB, MOTUBHPYET K JAIBHEUIIIEMY U3YYCHHUIO MTPEIMETA.

[Ipennmourenue oTaAETCS HATIATHO-KOHCTPYKTUBHOMY METOTy OOYYEHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE HETIOCPEICTBEHHOE OTHOIICHHE
K TpeIMETHO-TIPAKTUYECKON JeSITeNbHOCTU. Pa3BUTHE MNPOCTPaHCTBEHHBIX
NpEe/ICTaBIeHUH Yy 00y4aroluxcsi B Kypce CTEpPEOMETPHH MPOBOIUTCS 3a CUET
pelieHusl 3ajad  Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa3oB W 3ajJady Ha
OlepupOBaHUE MPOCTPAHCTBEHHbIMU OOpazamu. Coznanue oOpa3a MPOBOIUTCS C
UCIIOJIb30BAaHUEM HArJIAHOCTH, a OIEepUpOBaHHE o00pa3oM — B YCIOBUAX
OTBJICUEHUS OT HATJISIIHOCTH, MBICJICHHOTO U3MEHEHHS €0 UCXOAHOTO COICPKAHMSL.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUSMHU y4eOHOro Kypca «l'eomeTpusi»
SABIAOTCS: «MHOTrOrpaHHUKW», «IIpssiMbIe M TJIOCKOCTHM B MPOCTpPaHCTBE», «Tema
BpamieHus», «BeKTopel W KOOpAWHATHI B MpOCTpaHCTBe». {DopmupoBaHHe
JIOTUYECKUX YMEHMI paclpelieisieTcss Mo COACPKATEIbHBIM JUHUSAM U TI0 ToJlaM
00y4eHHUS Ha YPOBHE CpeHEro o0mero oopa3oBaHus.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTam
OCBOEHHS IMPOrPaMMbl 10 T'€OMETPHUH, pPACIpeNelEHHBIM IO TrojaM OO0y4YeHWUs,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJIAJICHHE TI'€OMETPHUUYECKHUMHU
MOHATUSMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATEIFHO M TIOCTYIATENBHO, C
COOJTI0/IEHNEM TIPUHIIAITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHYECKHX MPEJCTaBICHUN OOYy4aloOUINXCs, pacuIupss U
yriyosisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

Conep:xanne yueoHoro kypca «I'eomeTpus»

IIpsamvie u nrockocmu 8 npocmpancmee.

OcHOBHBIE TOHATHS  cTepeoMeTpud. Touyka, mTpsMas, IIOCKOCTb,
npoctpaHcTBO. I[loHsATHE 00 aKCHOMAaTHYEeCKOM TIOCTPOCHHH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue NpSMBIX B MPOCTPAHCTBE: IEpPECEKarOIIHecs,
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NnapajyiebHbIe W CKpeluBaromuecs npsMbie. llapamnenbHOCTs NOpSMBIX H
IJIOCKOCTEM B TMPOCTPAHCTBE: MapajUieibHbIE TPSIMbIE B MOPOCTPAHCTBE,
MAPAJUIETBHOCTh TPEX MPAMBIX, MAPaJJIEIbHOCTh MPAMONM M IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YIroJ MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN : TTAPAIIIENBHBIE IIIOCKOCTH, CBOMCTBA MAPAJUICIIbHBIX
miockoctel. [Ipocreiiiine mpocTpaHCTBEHHBIE (DUTYpHl HAa IUIOCKOCTU: TETPa’ap,
Ky0, mapajuieNienure 1, MOCTPOCHUE CEYCHU .

[TeprieHAUKYJISIPHOCTH NPSIMOW U TUIOCKOCTHU: NEPIEHAUKYIISIPHBIE MIPSMBIE B
MPOCTPAHCTBE, MPSAMBIE MapauieibHbIE W TEPHEHAUKYIAPHBIE K IUIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTA NPSIMOM M IUJIOCKOCTH, TeopemMa O MPsSIMOM
NEPIECHANKYISIPHON TJIOCKOCTH. YTJblI B MPOCTPAHCTBE: YIrOJd MEXIAY MPSAMON U
IJIOCKOCTBIO,  JBYIPAHHBIA  yroJi, JIMHEHWHBIM yroja JBYTPpaHHOrO  yIJia.
[TeprieHAUKYJISIP ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 TNIOCKOCTH, PACCTOSTHUE OT
npsIMOM /10 TIJIOCKOCTH, MPOEKIUsl (GUTryphl HA TJIOCKOCTh. [leprneHauKyIsIpHOCTh
MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH JABYX IJIOCKOcTed. TeopemMa o Tpéx
NEepHeHANKYIspax.

Mnuoeoepannuku.

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BHITTYKJIBIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yroibHas
npu3Ma, TpaHU U OCHOBAHUS MPU3MBbI, NpsiMasi M HAKJIOHHAS MPU3MBI, OOKOBas U
NOJIHAS MTOBEPXHOCTH MPU3MBL. [Tapamnenenunen, IPSIMOYTOJIBbHBIN
napajuieNienune]; U ero cBoicrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MUPAMHUJIbI, OOKOBAsI M TIOJIHASI TOBEPXHOCTH MUPAMUJIbI, TPaBUIIbHAS U
yceu€HHas MNHpaMuaa. OJIEMEHThl Npu3Mbl W nupamuabl. [IpaBusnbHbIE
MHOTOTPaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAaHHMKA, MpPAaBHIbHAS MpU3Ma U
npaBUJibHAs TNUpaMujia, NpaBWIbHAs TPEYrojbHas NUpaMuga U TPaBUIbHBIN
TeTpadap, ky0. IlpencraBieHue o MpaBMWIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
nonexka’ap v ukocasap. CeueHus nNpru3Mbl U TUPaAMUIBI.

CummMmeTpusi B NMPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B TUPaMUJIax, apajuiesienuneaax, IpaBuilbHbIX
MHOTOI'PaHHHUKAX.

Breruncienne 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaiad, YIJIbIL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOM MNOBEPXHOCTH MPSIMON IPHU3MBI,
TJIOMIAh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH mpu3Mebl. [Inomans
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABHIBHOW NUPaMHUIBI, TeopemMa o
IJI0Ia M yeceu€HHOM mupaMuibl. [loHsTHe 00 00BEMe. O0BEM TUPAMUIBI, TPU3MBI.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOMAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Tena spawenusi.

Hunmuaapuyeckas MTOBEPXHOCTB, oOpasytorue HWIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWIHHAPUYECKOW TMOBEPXHOCTU. LlMnIMHApP: OCHOBAaHUSA W
OOKOBasi TOBEPXHOCTh, OOpa3ymoImias U OCh, IUIOMIAAb OOKOBOM M TIOJTHOM
TTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OCh U
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BEpIIMHA KOHUYECKOU moBepxHOCTH. KoHyc: ocHOBaHMe U BepllinHa, oOpasyronias
1 OCh, TUIOIIAIb OOKOBO 1 MOJHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3ylolue
Y BBICOTA, OCHOBaHUS U OOKOBAasi TOBEPXHOCT.

Chepa u map: 1meHTp, paauyc, TUAMETP, IJIOMIAb MOBEPXHOCTU CGEpHI.
B3anmuoe pacnonokenue chepbl U IIOCKOCTH, KacaTelibHas MIOCKOCTh K cdepe,
IJI01a/1b CEepHI.

N3o0paxenue Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTKa NUIMHIpa U KOHYCA.

KomOunamu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIM OKOJO cdeprl, cdepa, BNHCaHHAT B MHOTOTPAHHUK, WU TeEJO
BpaIeHUsI.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOCTBA 00BEMOB Tes. TeopeMa 06 00bEME
IpSMOYTOJIBHOTO Tapajienenunena u ciaeAcTBus u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 11apa v Iiomaab cephl.

[TogoOuble Tenma B mnpocTtpaHcTBe. COOTHONICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuenus 1uuHApa (MapauieibHO U TEPIEHIUKYJISPHO OCH), CEUCHHS
KOHYyca (MapajuieibHOe OCHOBAHUIO U TIPOXOSIIEe Yepe3 BEPIINHY ), CEUSHUS 1apa.

Bexmopwl u koopounamul 6 npocmparicmse.

BekTop Ha mimockoctu u B ipocTpancTBe. ClioKeHUE U BEIUYUTAHUE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMIUIAHAPHBIM
BekTOopaMm. lIpaBuno mnapawtenenunena. PemeHue 3agay, CBA3AHHBIX C
OpUMEHEHHEM TIpaBWJ JeicTBUM ¢ Bekrtopamu. lIpsmMoyronpHas cucrtema
KoopauHAaT B mpoctpaHcTBe. Koopaumuatel Bektopa. IIpocrelimue 3amaun B
KOOpIMHATaX. YTOd MeEXIy BekTopamu. CKalIpHOE TPOU3BEIAEHUE BEKTOPOB.
Breluncnenue yrioB Mexy MPSIMBIMH U INIOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBIM
METOJ IPH PELICHUH T€OMETPUUYECKHX 3a1au.

YueOHbIN Kypc «BeposiTHOCTh U CTATHCTHKA» 0A30BOT0 YPOBHS SIBIISETCS
NPOJOJIKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YpOBHS
OCHOBHOTO oO0miero oOpa3oBaHusa. Y4eOHbII Kypc TpeaHa3HauyeH JJis
dbopMupoBaHus y o0y4aromuxcs CTATUCTUYECKON KyIbTypbl U TMOHHUMAHHUS POJIH
TEOPUH BEPOSITHOCTEH KaK MaTEMaTUYEeCKOTO HWHCTPYMEHTA I H3Y4YCHUS
CIy4YalHbIX COOBITHM, BEIWYUMH MU TpoleccoB. IIpu u3yueHHM yd4eOHOTrO Kypca
o0oramarwTcss TPENCTaBICHUS OOy4alomUXCs O METOJax  HCCIEIOBaHUs
M3MEHYMBOTO MHpPA, pPa3BUBACTCA TOHMMAHUE 3HAYMUMOCTH U  OOIIHOCTHU
MaTeMaTU4YeCKUX METOJIOB MO3HAHUS KAaK HEOThEMJIEMOIl YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Conepxanue ydyeOHOro Kypca HampaBlIeHO Ha 3aKpeIUICHHE 3HAHUM,
MOJIYYCHHBIX MPU M3YYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, U
Ha pPa3BUTHE MPEACTABICHUN O CIyYalHBIX BEJIMYMHAX U B3aUMOCBA3SX MEXIY
HUMH Ha BaXKHBIX MPHUMEpPAX, CIOKEThl KOTOPHIX MOYEPIHYTHl U3 OKPY>KAIOIIETO
Mupa. B pesynbraTe y 00yuaromuxcs T0KHO ¢POpMUPOBATHCS MPEICTABICHUE O
HauOoJsiee ynoTpeOUTENbHBIX U OOLIMX MAaTEMATUUECKUX MOJENAX, UCTIOIb3yEeMbIX
JUTSL OTTMCAHMS aHTPOIIOMETPUUECKUX U JeMOTpauuecKuX BEJIMUHH, TOTPEIIHOCTEN
B Pa3IMYHOrO pPOJiIa U3MEPEHUSX, IUTEIBHOCTH O€30TKa3HOM

14



pabOThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUM U MPOIECCOB
B 0011IECTBE.

B cooTBeTrcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposATHOCTP M CTAaTUCTHKa» Ui YPOBHSI CpPEeIHEro oOuiero oOpa3oBaHHs Ha
0a30BOM YPOBHE BBIJIEJIEHBI CIEAYIOUIME OCHOBHBIE COJEpXKATEIbHbIE JUHUU:
«Cny4aifHbie COOBITHS U BEPOATHOCTHY, «CllyyaliHble BETUYUHBI M 3aKOH OOJIBIIINX
qucem.

Baxnyio dacth yyeOHOro Kypca 3aHMMAeT U3y4Y€HHE T'€OMETPUYECKOro U
OMHOMUATILHOTO pacnpeeNIeHU U 3HAKOMCTBO C UX HEPEPHIBHBIMU aHAJIOTAMH —
MOKA3aTeJIbHBIM U HOPMAJIbHBIM paclpeeICHUSIMHU.

Conepxanue nuHuu «CiiydyallHble COOBITHSI U BEPOSITHOCTH»  CIIYXKHUT
OCHOBOHM Juisi (hOPMHpPOBAaHMSI TPEJICTABICHUNA O paclpelleIeHUU BEpOSITHOCTEH
MEXy 3HAUCHUSIMU CITyYaiiHbIX BEJIMYMH, a TAKXKE ATa JIMHUS HE00X0IMMa Kak 0a3a
JUIsE  M3y4eHHs 3aKOoHa OOJbIIMX 4YHucel — (yHIaMEHTalIbHOTO 3aKOHa,
JEUCTBYIOIIETO B TMPUPOJE M OOIIeCTBE U UMEIOIIEr0 MaTeMaTUYECKYIO
dopmanuzanmio. CaM 3aK0H OOJBIIMX YHCEINl MpeasiaracTcsi B 03HAKOMUTEIBHOM
dbopme ¢ MUHUMAaJTBHBIM MCIIOJIb30BAHUEM MaTeMaTH4YeCKOTro (opmanusma.

TeMbl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYallHBIMU  BEJIMYUMHAMH,
AKIICHTUPYIOT BHUMaHWE OOYYalOIIMXCs HAa OMUCAHMM M HM3YYEHUU CIyYdalHBIX
SIBJICHUN C TOMOIIBI0 HENMPEepbIBHBIX (PyHKIMA. OCHOBHOE BHMMAaHUE YIEISAETCA
NOKa3aTEJIbHOMY M HOPMAJIbHOMY pPaclpeAesIeHUsIM, IPU 3TOM IPEAIoiaraeTcs
03HAKOMUTEIBHOE U3YUYeHUE MaTepuaia 0e3 J0Ka3aTeabCTB MPUMEHAEMbIX (DAKTOB.

Conep:xanne yue0HOro kypca «BepoiTHOCTD M CTATHCTHKA»

[IpencraBienne JaHHBIX C MOMOINbIO TaOnui u guarpamm. CpeaHee
apumeTHiecKkoe, MeauaHa, HauOoJiblliee W HaWMEHbIIee 3HA4YeHUs, pa3Max,
JTUCTIEPCHS] ¥ CTAHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaiiHbIe SKCTIEpUMEHTHI (OTIBITHI) U CITyYaiiHbIE COOBITHS. DIIEMEHTApHBIC
coObITHs (MCX0JbI). BeposaTHOCTh clydaliHOTO COOBITHA. BIM30C¢Th 4YacTOTHI U
BEPOATHOCTHU cOOBbITHI. CilydJailHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObITHsiIMU.  BeposTHOCTH  COOBITHIE B OMBITAX C  PAaBHOBO3MOXKHBIMH
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omneparuu Haj COOBITUSMHU: TIEpECEUCHUE, 00BETUHEHHE, TPOTUBOIOIOKHBIC
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHas BEPOSITHOCTb. Y MHOXKEHHE BEpPOATHOCTEM. JlepeBo cirydallHOro
skcnepumenTa. Popmynia MoaHOU BeposiTHOCTH. HezaBucrumMble COOBITHS.

KomOunaroproe nmpaBuio ymHoxeHus. [lepecranoBku u pakropuan. Yucmo
couetanuii. Tpeyronbauk Ilackansa. ®opmyna ounoma HeroToHa.

bunapnblii ciiyyaliHbli ONBIT (MCIIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanug. Cepus HE3aBUCHUMBIX HCHBbITaHWK A0 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAaHUN bepHyIu.

Cnyuaiinass BennuuHa. Pacnpenenenne  BepositTHOocTed.  Jlmarpamma
pacnpenenenusa. lIpuMepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHUAJIBHOE.
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UucnoBble  XapakTEpUCTHKW  CIIy4alHBIX BEJIMYMH: MAaTeMaTHYECKOE
OKMJIAHUE, JHUCIEPCUS M CTAHAAPTHOE OTKJIOHEHWe. IIpumepsl mnpuMeHeHus
MaTeMaTUYECKOr0 OKHUAAHUs, B TOM 4YMUCIE B 3aJayax U3 IOBCEIHEBHOM KU3HU.
MartemaTudeckoe 0XKUJaHHEe OMHAPHOW Cly4alHOW BeIWYUHBI. MaTeMaTudyeckoe
0’KMJIAHUE CYMMBI CIIy4YalHbIX BEIUYMH. MaTeMaTnuecKoe 0KUJAHUE U JUCTIEPCUS
reOMETPUYECKOTO U OMHOMUAIIBHOTO paclpeieICHUH.

3aKkoH OOJBIIMX YHCET M €ro pojib B HayKe, NPUPOJEe U OOIIECTBE.
Bb160po4HbIN METOJT UCCIIETOBAHUIA.

[IprMepsl HENpepbIBHBIX CIy4aWHbIX Beau4yuH. lloHATHE O IUIOTHOCTH
pacrtpeneneHus. 3a1adn, NpUBOISIINE K HOpMAIbHOMY pactpeneneHuro. [lonsarue
0 HOPMAaJIbHOM pacCIpPEACIICHUH.

1.3 Hean nzyuenusi yueonoro npeamera MaremaTuka

[TpuopuTeTHRIMU 1IENIMU 00yUEHUSI MATEMATUKE SIBJISTFOTCS:

— dbopMupoBaHue IEHTPATBHBIX MaTEeMAaTUICCKUX TOHATUHN (YUCII0, BEITMYHHA,
reomeTpuydeckas purypa, nepeMeHHasi, BEpOSATHOCTbh, (DYHKITUS), 00ECTICUNBAIOIINX
MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTH  MAaTEMAaTHYECKOTO  0Opa3oBaHUsI
oOydJarommxcs;

— MOJIBE/ICHNE 00YyYaromuXcsl Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aUMOCBS3M MAaTEMAaTUKU M OKPYXKAIOIIETO MHpA, MOHUMAaHUE MATEMaTUKH Kak
YacTH O0IIeH KyJIbTyphl YEJIIOBEUECTBA;

- pa3BHUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CMOCOOHOCTEH OOydaromuxcs,
NO3HABATENIbHOM  aKTUBHOCTH, UCCJIEAOBATEIbCKUX yMEHUM, KPUTUYHOCTHU
MBIIUICHHS], UHTEPECA K U3YUYCHHUI0 MAaTEMAaTUKH;

- dbopmupoBanue GHyHKIUOHATHLHOW MaTeMaTHYECKOW IPAMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMATHUYECKUE ACIIEKThI B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX U [IPU
U3YYCHUH JIPYTUX Y4YEOHBIX TPEIMETOB, TPOSBICHUA 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MaTEMaTUKA M CO37aBaTh
MaTeMaTHYECKUE MOJIENIU, MPUMEHSATh OCBOCHHBIM MaTEMaTUYECKUI amnmnapar JJs
peleHns NpakTUKO-OPUEHTUPOBAHHBIX 3a]]a4, MHTEPIPETUPOBATh U OLICHUBATH
[IOJIy4YEHHBIE PE3YJIbTATHI.

Hens MHAMBUAYAIBHOTO MPOEKTA MO MATEMATHKE: CO3JAHHUE YCIOBHM I
pelIeHHs] CTyAeHTaMH TPO(PECCHOHANbHBIX 3aJad U TPUMEHEHHS IOTYyYSHHBIX
3HaHUH B OyayIel TPyIOBOM JESATEIHHOCTH.

[IpoexTHast neSITENbHOCTh — ILEJICHANPABICHHO OpPraHW30BaHHas padoTa
CTYyIEHTOB TMOJI PYKOBOJCTBOM MpEMNOJaBaTedsl MaTEMaTUKUA IO aKTyaJlbHOU
mpo0iemMe, MpeACTaBIsIeT co00i yueOHO-TO3HABATEIBHYIO, IOMCKOBYIO U HAYYHO-
HCCIIEIOBATEIBCKYIO JIESTEIBHOCTh, MPEAYCMATPUBAIOIIYIO KOHKPETHBIC LIEJIH U
3aJ1auu, METOJIbI, POPMBI pabOTHI, CO3TaHIE UHTEIUICKTYaIbHOTO TIPOTYKTA.

1.4 Mecto yueOHoro npeamera Marematuka B ctpykrype OII

16



VYueoOusii npenver YII.04 MartemaTuka sBIsS€TCS y4E€OHBIM INPEAMETOM
oOs3aTenbHOM TpenMeTHod obnactu «Marematuka u uHpopmatukay OI'OC
CpeaHero oo011ero 0opa3oBaHus.

B yue6nom mmane OII yueOnbiii nmpeamer YI1.04 MaremaTrika BXOAWT B
COCTaB y4eOHBIX IPEAMETOB 00111€00Pa30BATEIBHOTO ITUKJIA.

I[Ipu »TOM wW3yuenue yuyebHoro mnpeamera YII.04 Maremartuka
MPEeTyCMOTPEHO Ha 0a30BOM YpOBHE M HAINpaBIEHO HAa JOCTH)KEHUE JTUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX PE3YJIbTATOB.
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2 IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOI'O HIPEJIMETA MATEMATHUKA

JIMUHOCTHBLIE PE3YJIBTATHBI

B pesynbrare u3yueHHss MaTEeMaTUKA Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocs OyayT cOpMHUpPOBaHBI CIEIYIOIINE JTUYHOCTHBIE
pe3yIbTaThI:

1) rpakIaHCKOro BOCIIMTAHHSA:

c(hOpMUPOBAHHOCTh I'pakTAaHCKOW MO3UIIMU O0Y4YarOMIETocs Kak aKTHBHOTO
U OTBETCTBEHHOIO WiI€Ha POCCUUCKOro oOIecTBa, TMPEJACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxkJaHCKoro oOiiecTBa (BBIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aMIMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) MATPHOTHYECKOIr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM Ipa)kIaHCKOW UICHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTHKCHUH B JPYrMX HayKax, TEXHOJOTHSAX, cdepax
HSKOHOMHMKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoja, chOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JTOCTHXKEHUI HAyKU U JEATeIbHOCThIO YYEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYIyIIETo;

4) 3CTeTHYecKOro BOCIUTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aa4, pEIICHUH, pacCyKIESHUH, BOCTIPUUMUYHUBOCTh K
MaTEMaTUYECKUM acCMeKTaM Pa3InYHBIX BUJIOB UCKYCCTBA;

5) ¢u3uvyecKoro BOCHUTAHUS:

chOpMHPOBAHHOCTh yMEHHUS NPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOT0 M 6€30macHOro o0pas3a KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (Gu3nvecKass aKkTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPH 3aHATUSAX CIIOPTUBHO-0370POBUTEIHLHON JIEATETLHOCTHIO;

6) TPya0BOro BOCTIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IICHHOCTU TPYIOMOOUs, HHTEpPEC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBHON  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMH, yYMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccnrn W pPeaTnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTreMaTHYeCcKoMy  00pa3oBaHUIO U
caM000pa30BaHUIO Ha POTSHKEHUH BCEH )KU3HU, TOTOBHOCTH K AKTUBHOMY YYaCTHIO
B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTUYECKON HATIPABICHHOCTH;

7) 3KOJOTHYECKOT0 BOCTIMTAHWS:
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COPMUPOBAHHOCTh JKOJIOTHUCCKON KYJIBTYpbl, TOHMMAHHE BIIHASHUS
COIMATIbHO-IKOHOMHUYECKUX TPOIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBHOM
Cpelbl, OCO3HAHUE MIT00ATBHOTO XapaKkTepa SKOJOTHUECKHUX MPOOJIeM, OpUCHTAIIHS
Ha TIPUMCHCHHE MATeMaTHYCCKUX 3HAHWUN I pPEHICHUs 3a7ad B 00JacTH
OKPYXKaIOIIeW Cpeibl, [IAHUPOBAHUE ITOCTYIIKOB M OIEHKH WX BO3MOXHBIX
HOCIICICTBUIT [Is1 OKPYIKAIOIIEH CPEIbl;

8) NIeHHOCTH HAYYHOIO0 NMO3HAHMS:

COPMUPOBAHHOCTH MHPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOMN MPAKTHKH, TOHUMAHUE MAaTEMaTHIECKO
HAayKH KaK Cephl UeIIOBEUCCKOM JeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS H 3HAYUMOCTH
JUISL pa3BUTHUS [IUBUIIM3AIMH, OBJIAJICHUAE SI3IKOM MATEMAaTHKUA M MaTeMaTH4YeCKON
KYJbTYPOU KaK CPEICTBOM MTO3HAHUS MUPa, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHY O
M UCCIICIOBATENILCKYIO JEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbHI

B pesynbrate ocBOCHUS MPOrpaMMbI TI0 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
obmrero ob6pazoBanus y oOydaromierocss OyayTr copMUpPOBaHbI METaNpeaMETHBIE
pe3yIbTaTHl, XapaKTepU3YIOIIHECs OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABATEILHBIMU  JCHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMH
JCHCTBUSAMHU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JCHCTBUSMHU.

OBiaeHne yHUBEePCAJIbHBIMY NMMO3HABATEIbHBIMHU €ICTBUAMU
ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKM MATEMATHUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLIEHUN MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIUBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHMMATh,  (OPMYJIUPOBATH U  NPeoOpa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEYUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKHU, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITENIbHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpaTh CmoOco0 pemieHus ydeOHOW 3amadu  (CpaBHUBATh HECKOIBKO
BApUAHTOB PEIEHUS, BEHIOMPATh HAOOJee MOAXOASAIINN C YUETOM CaAMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTebCKue eiicTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUM HHCTPYMEHT IO3HAHUSA,

dbopmMynupoBaTh  BONPOCHL,  (PUKCHpYIOIIME  MPOTUBOpPEUYHE,  MOpodIeMy,
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yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpMHUPOBATH TUIOTE3y, APIYMEHTHUPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

MIPOBOJUTH CAMOCTOSATENBHO CIIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEAOBAHKE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYEeCKOro 00bEKTa, SABJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMU, SBICHUSMHU, [IPOLIECCAMU;

CaMOCTOSITEIbHO (opMynupoBaTh 00OOIIEHHS U BBIBOJBI MO pe3yJbTaTam
MPOBEIEHHOTO  HAOJIOJIEHUS,  MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

OPOrHO3UPOBATh BO3MOKHOE pa3BUTHE INIpOLECCa, a TaKXKe BBIJBUTaTh
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ ungopmanmeii:

BBISBJIATH Je(UIMUTHI MH(OPMAIUKU, JaHHBIX, HEOOXOIMMBIX JJi OTBETA Ha
BOMPOC U JJIs1 PELICHUS 3a/]a4H;

BbIOMpATh UH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3HUPOBATh U UHTEPIPETUPOBATH HH(DOPMAIIUIO PA3TUYHBIX BUIOB U (GOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MHPOPMAIIMIO, MPEACTABIATh €€ B pa3iudHbIX (opmax,
WLUTIOCTPUPOBATH IpadUyeCcKu;

OLICHUBATh HaAEKHOCTD uH(popMauu o CaMOCTOSITENTLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENHHO.

OBianeHne yHUBepPCAJIbHBIMH KOMMYHHKATHBHBIMH Y4€0OHBIMH 1eCTBUAMH

BOCIPUHHUMATH U (OPMYIUPOBATH CYKJICHUS B COOTBETCTBHUHU C YCIOBUSIMU U
HEJISIMU OOIIeHUS, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, /JaBaTh MOSACHEHHUS 1O XOJy PpELICHUs 3aJauu,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJIe OOCYXKIEHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIAEMOUM TEMBI,
npoOJieMbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha TOWCK
pEUIEHUs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXKICHUSIMHU IPYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMuMe U CXOJACTBO TO3MUIMH, B KOPPEKTHOH (opme
dbopMynHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTATHI PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
MPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaAT BBICTYIUICHHS € Y4ETOM 3ajaad
MIPE3EHTAIMU U 0OCOOEHHOCTEH ayIuTOpHUH.

OBJaieHNe YHUBEPCAJIbHBIMH PEryJsiITUBHBIMU Y4eOHBIMU JI€HCTBUSIMU
Camoopranu3anusi:

COCTaBJISITh TUIaH, AJITOPUTM PEIICHUS 3a/a4M, BHIOUPATh CIIOCOO pEIIeHUs C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTCH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPHUAHTHI PEIICHUH ¢ yYETOM HOBOM HH(POPMAITUH.
CaMOKOHTPOJIb, SMOUOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMHM  IIO3HABAaTEIbHOM  pedieKkCMu Kak  OCO3HaHMS
COBEpPIIAEMBIX JEUCTBUN M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YJIbTAaTOB, BIIAJICTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIlecca M pPe3yjibTaTra PEIICHUs
MaTeMaTHYECKOM 3aa4Hu;
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MPEeABUAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIIEHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HaNJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa UEIN U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTUXKEHUSI WJIM HEIOCTHXKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHMMATh M MCIOJb30BaTh NPEUMYLIECTBA KOMAH/IHON U MHAMBUIYaJIbHON
paboThl mMpU pelieHuH Y4YeOHbIX 3aJay, [PUHUMATh LEJIb COBMECTHOU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacmnpeneisTh
BU/JIbI pabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B IPyNMHOBBIX (hopmax paboThl (00CykJ1eHUs, OOMEH MHEHUH,
«MO3TOBBIE IUITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOTHI U KOOPJIAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMH KOMAaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaaa
B OOmMi MOPOAYKT MO KPUTEpHUsM, CEHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

CryzneHTt Ha 6a30BOM YpOBHE HAYUHUTCS:

YueOHbIil KYpPC «AJredpa ¥ Ha4YaJa MATEMATHYECKOr0 aHAJIN3a»
Yucjaa v BLIYUCJICHUA:

OTICPUPOBATh TMOHATHUSMH: HATypalbHOE, II€JI0€ YHCIO, HCIIOJIb30BATh
MPU3HAKK JIETUMOCTH IIEJIBIX YHCEN, Pa3JI0KCHHUE YKCIIa Ha MPOCThIE MHOXHUTEIN
JUTSL PEIICHUS 3a/1a4;

OTICPHPOBATh TOHATHUSAMU: pPAIMOHAIBHOEC U JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOb, MPOIECHTHI;

BBITIOJIHATh ~ apu(METHYECKHUE  ONepalid ¢  palMOHAJBHBIMH |
JIEHCTBUTEIbHBIMU YUCIIAMH;

BBITIOJIHSITH TTPUOIMKEHHBIC BRIYMCIICHHS, UCIIOIB3Ys MMPAaBHIIA OKPYTJICHUS,
JenaTh IPUKUJIKY B OLICHKY Pe3ybTaTa BEIYUCICHUM;

OTICPHPOBATh TOHATHSAMHU: CTEMCHb C IIEJBIM ITOKa3aTejaeM, CTaHAapTHas
dopma 3amuMcH JEHCTBHTEIIBHOTO YHCJA, KOPEHb HATypaJlbHOW CTEICHH,
HCITOJIb30BaTh MOIXOIAIIYI0 (POpMY 3amrcH ASHCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MPaKTHYCCKUX 33J1a49 U MPEJCTABICHUS TaHHBIX;

OTICPHPOBATH MOHATHEM: CTETICHD C PAIlMOHAJILHBIM ITOKa3aTeIeM;

OTICPHPOBATH MOHATHAMHU: CHHYC, KOCHHYC ¥ TAHT€HC TIPOM3BOJIBLHOTO yTJIa,
HCITOJIb30BaTh 3aIMCh IPOU3BOJIBLHOTO YIJIa Yepe3 00paTHBIC TPUTOHOMETPHUICCKHE
byHKINH,

OTICPHPOBATh MOHATHSAMH: JOrapu(]M duciia, ASCATUYHBIC M HATypabHBIC
norapuMsbl.

YpaBHeHUsA ¥ HEPABEHCTBA:
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ONEepUpPOBaTh TOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPAaBEHCTBO, IIEIIOE,
palroHaNbHOE, HPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE
YpaBHCHHE;

BBITIOJHATE MPe0oOpa3oBaHUs TPUTOHOMETPUUYCCKUX BHIPAKEHUU U PEIIaTh
TPUTOHOMETPUICCKHUE YPABHCHHUS;

BBITIOJTHATE MPEOOpPa30BaHMSI IIENBIX, PAMOHAIBHBIX W HPPAIIMOHATBHBIX
BBIPKEHUH W PEIIaTh OCHOBHBIC THITHI IIEJIBIX, PAIIMOHATBHBIX M UPPAMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB;

NPUMCHSATH YPAaBHCHHS M HEPABCHCTBA ISl PEIICHUS MaTEeMaTHISCKHUX 3a/1a4
M 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U peallbHOM KU3HU;

MOJICTMPOBATh pealbHbIE CHUTYyalldd Ha S3bIKE anreOphl, COCTaBIATH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aJadd, HWCCIEI0BAThH
NOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAaHUEM anmapara anreopsl;

NPUMCHAThL CBOWMCTBA CTENCHW JUIS  TIPeoOpa3oBaHUs  BBIPAXKCHUH,
ONEpUPOBATh TOHSATUSMU: TOKa3aTeIbHOC YpaBHCHHWE M HEPaBEHCTBO, pellaTh
OCHOBHBIC THIIBI TOKA3aTCIBHBIX YPABHCHUH M HEPABCHCTB;

BBITMIOJHATE MPE0oOpa3oBaHUS  BBIPAKCHHUH, CoOJAEpXkKalluX JIorapuMsl,
OIepUPOBATh MOHITHUAMU: JIOTapU(PMHUUECKOE YPaBHCHUE U HEPABEHCTBO, PEIIATh
OCHOBHBIEC TUIIBI JIOTApU(PMHUUECKUX YPABHCHUH U HEPABCHCTB;

HAXOJUTh PEUICHUS MPOCTCHIINX TPUTOHOMETPUICCKUX HEPABCHCTB,;

ONepUpPOBATh MOHSATUAMH: CUCTEMA JIMHEWHBIX YpaBHEHUN U €€ pelieHue,
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JJIsl pelIeHUs] MPAKTUYECKUX 3a]1ay;

HAXOAMUTh PELICHUs MTPOCTEUIIINX CUCTEM M COBOKYITHOCTEH palliOHaIbHBIX
YpaBHEHHI 1 HEPABEHCTB;

MOJIETUPOBATh peajbHble CUTyallMd Ha S3bIKe aireOpbl, COCTABISTH
BBIDQKEHUS, YpPABHEHMs, HEPABEHCTBA M CHUCTEMBbI 110 YCIOBHUIO 3aJlayW,
UCCJIEI0BATh TOCTPOCHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa aireopshl.
DOyHKUUM U TPAPUKH:

OTICPUPOBATH MOHIATHUAMHU: (PYHKIIHS, CIIOCOOBI 3afaHus (DYHKIMH, 00JacTh
OTpeNIeNICHUs] U MHOXECTBO 3HaYeHUW (QyHKIMH, Tpaduk (QyHKIHUH, B3aHMMHO
oOpaTHbIe DYHKIINH;

OTIEpUPOBATH MOHATUSAMHU: YETHOCTh M HEYETHOCTD (DYHKIIUU, HYJTU (PYHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

UCTIOJIb30BaTh rpauku QYHKIHH 715 pelieHus] ypaBHECHUI;

CTPOUTH U YWTaATh TPaQUKU JTUHEHHON (DYHKIHH, KBaIpaTHYHON (DYHKIIUH,
CTETICHHOW (DYHKITMH C TIEJIBIM TIOKa3aTesIeM;

UCTIONIb30BaTh Trpaduku (YHKOWA JUIsI  WCCIEOBAHUS TPOIECCOB M|
3aBUCUMOCTEH TP PENICHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEalbHOU
’KU3HU, BEIPAKATh (DOPMYyTIaMU 3aBUCUMOCTH MEXKITY BETMUMHAMU,

OTEpUPOBATh  MOHATUSAMHU: TEpUOAMYECKAs  (PYHKIHUS, MPOMEXKYTKH
MOHOTOHHOCTH  ()YHKIIMM, TOUYKM JKCTpeMyMa (QYHKUHUH, HauOoJblIee U
HAaWMCHbIIIEEe 3HA4YeHUS (QYHKIUA HA TIPOMEXKYTKE, HCIOJIb30BaTh WX IS
uccnenoBanus GQyHKIMY, 3aJaHHON rpaduKoMm;
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ONEepUPOBATh MOHATUAMU: I'paQUKU MOKA3ATEIBHOM, JOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (YHKUHUH, U300pakaTb X HA KOOPAMHATHOM IJIOCKOCTH U
HCIIOIb30BaTh JJIs PELICHNS] YPABHEHUI U HEPABEHCTB;

M300pakaTh HA KOOPAMHATHON MIIOCKOCTU IPpaUKU TUHEHHBIX YPABHEHUN U
WCIIOIb30BaTh UX JJI PELIECHUS] CUCTEMBI JINHEMHBIX YPABHECHHUI;

UCIIOJIb30BaTh rpapukd (YHKUMA JUIsl  HCCIIEOBAaHUS IMPOLECCOB MU
3aBUCUMOCTEN U3 IPYTUX yYEOHBIX AUCIHUIIIHH.

HayaJjia MaTeMaTH4eCcKOro aHa/1u3a:

OMEpUPOBATh MOHATUSIMU: IOCJIEAOBATEIIBHOCTh, apuUpMeTHUecKas Hu
rEOMETPHUYECKAs IPOIPECCUM;

ONEepUPOBATh MOHATUSAMHU: OECKOHEUHO YOBIBaIOUIasi TreOMEeTpUYECcKast
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaIOIIEH reOMETPUYECKON TPOrPECCHH;

3a/1aBaTh MOCJIEIOBATENBLHOCTH PA3IUYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA IOCJIEA0BATEIILHOCTEU U IIPOTPECCUN ISl PELLIEHUS
peanbpHbIX 3a7a4 NPUKIATHOTO XapaKTepa;

OIEepUPOBATh MOHATHIMU: HEMPEpbIBHAS (PYHKIUS, TPOU3BOIHAS (PYHKIIUH,
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHUI CMBICI MPOU3BOIHOM /JIsl pELICHU I
3aj1auy;

HAXOAMUTh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKIIUN, BBIYUCIISITH TPOU3BOIHbBIE
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIINIA;

UCIIOJIb30BaTh MMPOU3BOAHYIO JUISl KCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh Pe3yIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO rpaduKoB;

UCIIOJIb30BaTh IPOU3BOAHYIO Ul HAXOXKJICHUS HAWIY4dllero pPEUICHUs B
IPUKIIAJHBIX, B TOM YUCJIE COUMAIBHO-DKOHOMUYECKHUX, 3a7a4ax;

ONEepUpOBaTh MOHATUSMHU: TIEPBOOOpa3Has U HHTErpaj, IOHUMATh
TCOMETPUYCCKUN U (PU3NUECKU CMBICT HHTETpaa;

HaXOAUTh MEPBOOOpPA3HBIC ANEMEHTAPHBIX (PYHKIIUN, BBIUUCISATH WHTErPaj
o ¢popmyne Herorona—Jleitonuna;

pelarh NpUKIAJHbIE 3aa4d, B TOM YHCIIE COLUAIBbHO-DKOHOMHUYECKOIO U
du3znUecKoro xapakrepa, CpeACTBAMU MAaTEMATHYECKOTO aHAIM3A.

MHoxecTBa U JIOTHKA:

ONEPUPOBATH MOHATUAMU: MHOXKECTBO, ONIEPALIMU HAJl MHOYKECTBAMU;

UCIIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil  ONMCAHUsA
peaNbHBIX IPOLECCOB M SBICHUH, NPH PEUICHUH 3a1ad W3 JPYTrux Yy4eOHBIX
IIPEMETOB;

ONEPUPOBATH HNOHATUSAMH: OIIpEeIEIICHHE, Teopema, CIICACTBUE,
JOKa3aTeJIbCTBO.

YueoOHblii Kypce «I'eomeTpusi»

OIICPHUPOBATH MIOHATHAMMA: TOYKA, IIPpAMasd, IIJIOCKOCTD,
NPUMCHATbL AKCHMOMbBbI CTCPCOMCTPHUU KU CICACTBUA M3 HHUX IIPpHU PCIICHUU
IreoOMCTPHUICCKHUX 3a/1a4;
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OTIEPUPOBATH MOHATHAMU: MAPAJIICTBHOCTD U MEPIEHAUKYIISIPHOCTD MPSIMBIX
U INIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aWMHOE PACIHOJOKEHUE MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE;

OTIepUPOBaATh TMOHATUSAMH: IBYTPAaHHBIA YroJ, TpPaHU IBYTPaHHOTO YIJa,
pebpo NIBYrpaHHOTO Yria, JHUHEWHBIH Yrojl ABYIPAaHHOTO yIia, TpaaycHas mepa
JIBYTPAHHOTO yIJIa;

ONEepUPOBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIH W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHThI MHOTOTPaHHUKA, TPABIILHBIA MHOTOTPaHHHUK;

pacrmo3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (TIHMpaMuja, TpU3Ma,
OpsIMOYTOJIBHBIN Mapasuienenumnes, Kyo);

KJIacCHQUIMPOBaTH  MHOTOTPAHHHWKH,  BBIOWpass  OCHOBaHHMA  JJIA
Kki1accuuKay  (BBIMTYKJIBIE W HEBBIMYKIbIE MHOTOTDAaHHUKH, TPABHIBHBIC
MHOTOTPaHHUKH, MPSIMbIE U HAKIIOHHBIC TTPU3MBI, TTapaJlIeICTIHIIC b );

OTIePUPOBATH MOHATUSIMU: CEKYIasi TUIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB,

OOBSICHATH MPUHITUITBI TIOCTPOCHUS CEUCHUH, UCTIONB3YSI METOJT CIIC/IOB;

CTPOWTH CEUEHWs] MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI
CBEpPXY, COOKY, CHH3Y;

pelaTh 3a1a9M Ha HaX0XKIEHHUE T€OMETPUYECKIX BEIMYMH M0 00pasiaM HIn
QITOpUTMaM, TPUMEHSS HW3BECTHBIE AaHAJUTHUYECKHE METOAbl MpPHU PpELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a]a4 Ha BBIYMCIICHUE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKM JIO TMpsIMOM, OT TOYKH JO IIJIOCKOCTH, MEXAY
CKPEILMBAIOLIUMUCS IPSIMbIMU;

pelaTh 3a7a4u Ha HaX0)K/IeHUE N'€OMETPUUECKUX BEJIMYUH 110 00pa3laM WiIn
QIrOpUTMaM, TPUMEHSS W3BECTHbIE AaHAJUTHUYECKHE METOAbl MpPHU PpEIICHUU
CTaHJApPTHBIX MaTeMaTHMYEeCKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKpEIIMBAIOLIUMUCS OPSIMBIMH, MEXIy MNpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, JIBYTPAHHBIX YIJIOB;

BBIYUCIIATh O0BEMBI U IUIOIIAIU [MOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT, BBIYUCIATH COOTHOIICHUS MEKY IIOIAIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAaHHHUKOB,

ONEepUpPOBaTh MOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb HU
IUIOCKOCTh CHMMETPHH, HEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJICKaTh, MpPEoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTekax U
PHUCYHKaX;

OPUMEHATh TeoMeTpudeckre (aKThl I PEIIeHUs CTePEeOMETPHUUECKUX
3a]a4, TMPENoIaraloluX HECKOJIbKO [IaroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOU (hopMme;

OPUMEHATH TMPOCTEHIINE TMPOTpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUECKHX 3a71a4;

NPUBOAUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOIE HU
’KU3HU, paCIIO3HABATH MPOSBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;
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MPUMEHSATh TIOJYYCHHBIC 3HAHUS Ha TMPAKTHKE: aHAIM3WPOBATH PEAbHBIC
CUTyallul W TIPUMCHITh W3yYCHHBIE TIOHATHS B TMIPOIECCE ITOMCKA PEIICHUS
MaTeMaTH4ecKd C(OpMyIUpPOBAHHOW TPOOIEMBI, MOJCIUPOBATh PEATbHEIC
CUTyalluh Ha s3BIKE TEOMETPUH, WCCICN0BAaTh TIOCTPOCHHBIC MOJEITH C
WCITOJIb30BAaHUEM TE€OMETPUUICCKUX MMOHATHH U TEOpeM, armapaTa anreOpsl, pemarhb
MPAKTUYCCKUE 3a/1aUH, CBI3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMUNH;

OIEepUPOBaTh TMOHATHIMH: MWJIMHIPUYECKAsS TMOBEPXHOCTh, OOpa3yrOIIHe
ATMHAPUICCKOHN MMOBEPXHOCTH, IMJIMHIP, KOHUYECKAst TOBEPXHOCTH, 00pas3yromue
KOHUYECKOH TOBEPXHOCTH, KOHYC, ChepruIecKas MOBEPXHOCTH;

pacrno3HaBaTh Teja BpameHus (UIMHAP, KOHYC, cdepa u map);

OOBSCHATH CITOCOOBI TIOJTYYCHHUS TSI BPAIICHHUSI;

KJIaCCU(UIIMPOBATH B3aMMHOE PACIIOIOKEHHUE C(Pephl U MIIOCKOCTH;

OIIepUPOBATh MOHATHUSIMHM: MAPOBON CETMEHT, OCHOBAHHME CErMEHTa, BHICOTA
CErMCHTA, MIAPOBOW CJIOW, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS,
IIAPOBOM CEKTOP;

BBIUUCIATh OOBEMBI W IUIOIIAJAM TIOBEPXHOCTEH TN  BpallcHMS,
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (OPMYT;

OIIepUPOBATH MOHATUAMHU: MHOTOTPAaHHUK, BIIUCAHHBIHN B Chepy U ONMMCAHHBIN
okoJ10 cdepsl, chepa, BHUCAaHHAS B MHOTOI'PAHHHK WIIA TEJIO BPAIICHUS;

BBIYHCIISITh COOTHOIICHHUS MEXKIY IUIOMAISIMH MOBEPXHOCTEH M 00BbEMaMM
I10JTOOHBIX TEI;

n3o0paxkaTh H3ydaeMble (UTYPBI OT PYKH W C MPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJIHSITH (BBIHOCHBIE) TUIOCKHE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, COOKy, CHU3Y, CTPOUTH CEUEHHUS TEJl BPAILICHHUS;

U3BJICKAaTh, MHTEPIPETUPOBATh M MPEOOPa30BBIBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX;

OTICPHPOBATH MIOHSITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITh JICUCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJ1af0T;

IPUMEHSTH MPABUIIO TTapajuIeIeUIIe/a;

OTICPHPOBATH MOHATUSAMHM: JEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAHMHATHI BEKTOpPA, Yroid MEXIY
BEKTOPAMH, CKaJSIPHOE MTPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILUTAHAPHBIC
BEKTOPHI;

HAXOJIUTh CYMMY BEKTOPOB M IIPOM3BEJICHUE BEKTOPA HA YHCIIO, YTOJI MEKTY
BEKTOPAMH, CKaJsIpHOC MPOM3BEACHHE, PACKIAIbIBaTh BEKTOP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPAM;

3a/1aBaTh IJIOCKOCTh YPAaBHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

MPUMCHSTh TEOMETpHUCCKUE (AKThI IS PEHICHUS CTEPEOMETPHUUCCKUX
33124, MPEITOIAraroIuX HECKOIBKO IIIaroB PEIICHUS, €CIU YCIIOBUS MPUMCEHEHUS
3a/1aHbl B sIBHOM (hopme;
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pemarb NpoCTEHIINe TeOMETPUYECKUE 3a/1auld Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemiarb 3aJaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HAXO0XJECHUE F€OMETPUUYECKUX BEJTMYUH M0 00pa3laM Wik alropuTMam, IpUMEHsS
M3BECTHBIE METO/Ibl TP PEUICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]1ay;

OPUMEHATh MPOCTEHIIMEe TNPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

OPUBOJUTH MPUMEPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOLE U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UICKYCCTRBE;

OPUMEHSTh MOJYyYEHHBbIE 3HAHMS Ha MPAKTUKE: aHAJU3UPOBATh peajbHbIC
CUTyallud W TPUMEHSTh HM3YyUYEHHbIE TOHATHUS B IMPOILIECCE IOUCKA PEIICHUS
MaTeMaTU4YeCcKu CcHOopMyIMpoBaHHOW MpoOJIEeMbl, MOAEIUPOBATH pEaJbHbIE
CUTyallud Ha $3bIKE TE€OMETPUHU, HCCIEI0BaTh MOCTPOEHHbIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, arrapaTa anreopbl, pemarb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKIX BETMYHUH.

YueOublii Kypc «BeposiTHOCTD M CTATHCTHKA»

YUTATh U CTPOUTH TAOJHUIIBI U JUATPAMMBI;

OTIEpUpPOBaTh  TOHATUAMH:  cpeAHee  apudMeTHdecKkoe,  MeJIHUaHa,
HauOoJbIIIee, HAMMEHbIIIEEe 3HAUeHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX JIaHHBIX;

OIEpUPOBATH MOHATUSMU: CIYYalHBIA SKCHEPUMEHT (OIBIT) U CIydalHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIA MCXOMd) CIY4alHOTO OIbITa,
HAXOAUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXHBIMH CIIYYalHBIMU COOBITHSIMH,
HaXOAUTh W CPABHUBATH BEPOSTHOCTH COOBITUH B HU3YUYEHHBIX CIIyYalHBIX
AKCIEPUMEHTAX;

HaxoJUThb W (GOPMYJIUPOBATH COOBITHS: TepeceueHne U OObeIUHEHHE
JTAHHBIX COOBITHH, COOBITHE, TPOTUBOIIOI0KHOE TAHHOMY COOBITHIO, TIOJIb30BATHCS
auarpaMMaMu Jitiepa U GopMyIION CIOXKEHUSI BEPOSITHOCTEN TIPH PEIICHUH 33124,

OTIepUPOBATH MOHATUSIMHU: YCJIOBHAsI BEPOATHOCTh, HE3ABUCUMBIC COOBITHS,
HaXOJIUTh BEPOSITHOCTU C TMOMOILBIO MPAaBWIa YMHOXKEHUS, C TOMOIIbIO JIepeBa
CIIy4alHOTO OIIbITA;

IPUMEHSITH KOMOMHATOPHOE MPABWIIO YMHOXEHUS TIPH PEIICHUU 3a]1a4;

ONEPHUPOBATH TMOHATUSIMU: HCHIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCIBITAHUM, yCIEX W HeyJaya, HAXOAUTh BEPOSTHOCTU COOBITHII B Cepuu
HE3aBUCHMbBIX UCIBITAHUN 10 IEPBOTO yCIleXa, HAXOUTh BEPOSITHOCTU COOBITUN B
cepuu ucnbiTanuii bepnyinu;

ONEepUpOBaTh  MOHATUSMHU:  CJIydailHasi  BEJIMYMHA,  paclpeesieHue
BEpPOSITHOCTEM, UarpaMMa pacrpeeieHus;

CPaBHMBATb  BEPOSATHOCTHM  3HAYEHHWW  CIyYaHOM  BEJIWYUHBI IO
pacrpeeeHUIO WK C TIOMOIIBIO IHarpaMm;

OMEPUPOBATH MOHATHEM MATEMATUYECKOTO OXKUJAHUS, TPUBOJAUTH MIPUMEPHI,
KaK MPUMEHSETCS MaTEeMaTHUYEeCKOE OXKUJAHHWE CIIy4alHON BEJIUYMHBI HAXOIUTh
MaTeMaTH4ecKoe 0XKUJIaHUE MO JaHHOMY pacipeaesieHUIO;

HMMETb MPEJICTABIICHUE O 3aKOHE OOJIBIINX YUCET,
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HUMCTDb IPEACTABIICHUC O HOPMAJIbHOM PaCIIpCACIICHHN.

IINTAHUPYEMBIE PE3YJIbTATbBI BBIIIOJTHEHUA
NHIANBUAYAJIBHOI'O ITIPOEKTA

Brinosinenne MHAMBUAYAIBHOIO MPOEKTA 110 MAaTeMaTUKE IPEAIoaraet
JTOCTHKEHHE 00YYarOIUMUCS CIENYIOIUX Pe3yIbTaTOB:

JINYHOCTHBIX:

— pa3BUTHE JUYHOCTHBIX, B TOM YHCJIE€ JYXOBHBIX U (PU3UYECKUX, KAYECTB,
o0ecrneunBaIOIINX 3aMUIICHHOCTh 00y4aeMOro JyIsi OMNpeeTeHUs KU3HEHHO
BAKHBIX HHTEPECOB JIMYHOCTU B YCJIOBHUSX KPHU3UCHOTO Pa3BUTHUS SKOHOMHKH,
COKpAILIEHUSI IPUPOJIHBIX PECYPCOB;

— (¢dopMHUpOBaHUE CHUCTEMbl 3HAHUM 00 HSKOHOMHYECKOW IKW3HU OOIIECTBa,
ONpeAEeICHUE CBOMX MECTA U POJIM B S(KOHOMUUYECKOM MPOCTPAHCTBE;

— BOCHUTAaHME OTBETCTBEHHOTO OTHOILIEHUA K COXPAaHCHUIO OKpYXKarouleu
MPUPOHON CPEIbl, TUYHOMY 37I0POBBIO KaK K MHAUBUIYILHOW U OOIIECTBEHHOMU
LIEHHOCTH;

METAIIPEJIMETHBIX:

— OBJIQJICHUE YMEHUSIMU (POPMYITUPOBATH MPEICTABICHUS 00 IKOHOMHUYECKON HayKe
KaK CHCTEME TEOPETHMUYECKUX M TMPHUKIAJHBIX HAayK, HM3y4YeHHE OCOOCHHOCTH
MPUMEHEHHUSI SKOHOMUYECKOT0 aHaIN3a JIJIs APYTUX COIMATIbHBIX HAYK, IOHUMaHUE
CYIIIHOCTH OCHOBHBIX HAIlPaBJICHUH COBPEMEHHON IKOHOMUYECKON MBICIIH;

— OBJajJicHHE OOYYaIOIMMHCS HABBIKAMH CaMOCTOSTEIILHO OMNPENeNATh CBOIO
YKU3HECHHYIO TTO3UIMIO TI0 peaIM3aI[uy MTOCTABICHHBIX 1€JI€H, UCTOJIb3Ysl TTPAaBOBBIE
3HAHUSA, MOAOMPATh COOTBETCTBYIOIINE IMPABOBBIC JTOKYMEHTBI M HAa HMX OCHOBE
MIPOBOJINTh SKOHOMHYECKHI aHAJIN3 B KOHKPETHOW KU3HECHHOW CUTyalluu C LEJIbIO
paspelIeHus] UMEIOIINXCs TIPOOIeM;

— (dopmMupoBaHHE YMEHHS BOCIPHHUMATh W IepepadaTbiBaTh HH(OpMAIHIO,
MOJTYYEHHYIO B IPOIECCe M3Y4YeHHUs OOIIMECTBEHHBIX HAayK, BhIpa0aThIBaTh B cebe
KauecTBa TpaxiaanuHa Poccuiickoit denepanyu, BOCIIUTAHHOTO Ha IEHHOCTSX,
3akperieHHbIX B Koncturynuu Poccutickoit @enepanuu;

— TeHEepPUPOBaHWE 3HAHUH O MHOT000pa3WM B3IVIS0B PA3IUMYHBIX YUYCHBIX I10
BOMNpPOCaM, KaK SKOHOMHMYECKOro pa3Butusi Poccuiickonn ®enepauuu, Tak U
MHPOBOTO COOOIIECTBA; YMEHHE MPUMEHSITh UCTOPUYECKHM, COIMOJIOTHYECKUH,
IOPUINYECKUI MOJXOAbI VISl BCECTOPOHHETO aHau3a OOIIIECTBEHHBIX SIBJICHUI;

NPEJMETHBIX:

— c(hOpMHPOBAaHHOCTh CHUCTEMBI 3HAaHUKW 00 HSKOHOMHYECKOW cdepe B KHU3HU
oOIecTBa Kak TMPOCTPAHCTBE, B KOTOPOM OCYIIECTBISICTCS OSKOHOMHUYECKas
NeSTeIbHOCTh MHAUBUIOB, CEMEH, OTACIBHBIX MPEANPUATHI U TOCYAapCTBa;
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— TMOHUMAHHME CYIIHOCTU SKOHOMHYECKUX HMHCTUTYTOB, MX POJIU B COIMAIBHO-
SKOHOMUYECKOM Pa3BUTUHU OOIIECTBA; MOHUMAHUE 3HAYEHUS ITUYECKUX HOPM U
HPABCTBEHHBIX I[EHHOCTEH B AKOHOMHUYECKOU AEATETLHOCTU OTACIBHBIX JIIOACH U
oOiiectBa, CPOPMHUPOBAHHOCTh  YBAXKHUTEIBHOTO  OTHOIICHUS K  YYXKOHU
COOCTBCHHOCTH;

—  c(OpMHUPOBAHHOCTh AKOHOMHYECKOTO MBIIUICHUS: YMEHHUS TMPUHUMATh
pallOHaIbHbIE PEIICHHS B YCIOBUSAX OTHOCUTEIHOW OTPAHUYEHHOCTU JTOCTYITHBIX
pecypcoB, OIICHUBAaTh M IMPUHUMATh OTBETCTBEHHOCTh 3a WX BO3MOXKHBIC
MOCJIEACTBUS JIJIsl ce0sl, CBOETO OKPY>KEHHUs U 00IIeCcTBa B 1IEJIOM;

— BJIQJICHUE HaBBIKAMHU TOHUCKAa aKTyaJlbHOW ASKOHOMHUYECKOW wuH(opManuu B
pa3IUUHBIX HCTOYHUKAX, BKIto4yas WHTepHeT; ymeHue pasnuyaTh (GaKThl,
apryMEHTBhl M OLICHOYHBIE CYXJEHUS, aHaJIU3UpOBaTh, MNPEoOpPa3OBBIBATH U
UCITIOJIb30BaTh SKOHOMHYECKYIO0 MH(POPMAITUIO JJ1sI pelIeHUs TPAKTUUECKUX 3a7a4 B
y4eOHOM JIEATEIbHOCTH U PealTbHON KU3HU;

— c(hopMHUPOBAHHOCTHh HABBIKOB MTPOCKTHOM JEATEIIbHOCTH: YMEHUE pa3padaThiBaTh
U peaqu3oBbIBaTh  MPOCKTHl  SKOHOMHYECKOM U  MEXIUCIUIIMHAPHON
HAIPaBJIEHHOCTU HA OCHOBE 0a30BbIX SKOHOMHYECKHMX 3HAHUN M IIEHHOCTHBIX
OPUCHTUPOB;

— yMEHHUE TPUMEHATh TOJydeHHbIE 3HAHUS W C(HOPMUPOBAHHBIC HABBIKU JIJIS
3 PEKTUBHOTO WCIOJIHEHUS OCHOBHBIX COIIMAIBHO-DKOHOMHUYECKUX  POJICH
(motpebutens, MPOU3BOAMUTENSA, MOKyNaTeNsl, MpoAaBla, 3aeMILIKKa, aKI[MOHEpa,
HAaeMHOTO pabOTHHKA, pabOTOIAaTEN s, HAJIOTOILJIATEIbIINKA);

— CNIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIECICHUI0 M caMopeald3allii B
HKOHOMHYECKOU NIeITebHOCTH, B TOM YHCJEe B OOJACTH MpeANpUHUMATEIHCTBA;
3HaHHE OCOOEHHOCTEW COBPEMEHHOI'O PhIHKA TPyJAa, BIaJCHHE ITUKON TPYIOBBIX
OTHOIICHUI;

— NOHHWMAaHHE MecTa U posiu Poccru B COBpEMEHHON MUPOBOM S3KOHOMUKE; YMECHUE
OpPUEHTUPOBATHCS B TEKYIINX IKOHOMHUYECKUX COOBITHX, TPOUCXOaAIUX B Poccun
U MUpE.
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3 CTPYKTYPA U COAEP/KAHUE
YUYEBHOI'O HPEJMETA MATEMATHUKA
3.1 O0bem npeamera MareMaTUKa M BUABI Y4eOHOH padoThI

Bup yue0Hoi# padoThI Oo0bem
4acoB
O0bem padoThl 00y4aOIIMXCS B AKaJIeMUYECKUX Yacax (Bcero) 236
O0bem pabdoTbl  o0y4yawIIUXCSI BO  B3aMMOAEHCTBUH  C 236
npenoaasaresemM (Bcero)
B TOM YHCJIE:
JEKIUU 172
PaKTUYECKUE 3AHITHUS 64
Koncynbranus 6
IIpomexyTounasi arrectanus (JK3aMeH) 4
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3.2

TemaTnyeckuii VIAH U cofep:KaHue Y4eOHOro npeamMera MaremaTuka

TemaTnueckue Oobem
OcHoBHOe cofiepkaHue OcHOBHBIC BU/BI AeSITEJIBHOCTH 00y4aI011Ierocst
0JIOKH, TEMBI 4acoB
1 2 3
Pa3nen 1. «Anredpa n HauaJIa MATEMATHYECKOTO AHATIN32» 12
Tema 1.1. 1. MHoXxecTBO, omepaluMud HajJ MHOXECTBaMHU. JlnarpaMMel Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT I ONMCaHUs Xoja
JlelicTBUTENbHBIE Olinepa—Benna.  llenple u  palMoHaJbHBIE  YHCTA. pelIeHns MaTeMaTHYeCKUX 3ajad, a TakXkKe peajbHbIX MPOLECCOB U SIBICHUH,
yHcia JleilicTBUTENBHBIE YHCTA. NP pEIeHU N 33a]a4 U3 APYTUX yIeOHBIX MPEAMETOB.
BeckoHeuHO yObIBatoIasi reoMeTpruyIecKast Iporpeccust 6 OnepupoBaTh MOHATHSIMU: PALMOHAIBHOE YUCIIO, JEUCTBUTENBHOE YHCIIO,
2. Apudmernyeckuii KOpeHb HATYpaIbHON CTEIICHH OOBIKHOBEHHAs! IPO0b, NeCATHYHAS IPOOb, MPOLIEHTHI.
3. Cremenb ¢  panMOHAIBHBIM U JIeUCTBUTEIBHBIM BomonnaTe  apudmMernyeckue  omepanMd € palMOHAIBHBIMH U
MOKa3aTesIMU JICWCTBUTEIIbHBIMU ~ YHCJIAMHU; TPHONKEHHBIE BBIYUCICHUS, HCIIOIb3Ys
IIpakTHYecKHe 3aHATHSA MIpaBUJIa OKPYTJICHUS.
1. Pemenune 3aganuii Ha apuMeTHYECKHE Olepaluu ¢ Henatb NPUKHAKY H OUEHKY PE3yNbTaTa BEIYUCICHHUN.
panyoHaIbHBIMU U HCﬁCTBHTCHbHBIMH YyucJjIaMu BoInmoHaTh npeoﬁpa303amm HEIbIX U palfluOHAJIbHBIX Bblpa)KeHHﬁ.
2. Pemmenune 3alaHUN Ha npe06pa3OBaHy]e Bblpa)KeHI/Iﬁ C 4 Ol'[epl/lpOBaTl) MOHATUSIMM. TIOCJICA0BATCIbHOCTD, apI/I(bMeTI/I‘{eCKaH u
KOPHEM N-Oif CTeleH: reoMeTpuuecKas IMporpeccur; OSCKOHEYHO YOBIBaIOIIas T'€OMETpHYECKas
3. Pemeunune 3a/1aHm71 Ha npeo6pa3013aHHe CTEereHen C nporpeccusi, cymma OECKOHEUYHO y6513a10me171 FBOMQTpPI'—I€CKOﬁ TIIpOrpeCcCum.
PaLMOHAJILHBIM U IE€HCTBUTENLHBIM TIOKa3aTeIeM ®opMyJMpOBaTh,  3alUCHIBATL B CUMBOIMYecKOH  dopme H
4.  Ypok 00001IeHNs ¥ CUCTeMAaTU3al|K 3HAHUH MJLJIIOCTPUPOBATH PMMeEPaMH CBOICTBA KOPHS N-0i CTENEHMU.
Konmponwvnaa paboma Ne 1 no meme «/leiicmeumensvhoie 2 @®opmyaHpoBaTh,  3aNHCHIBATHL _ B CHMBOJINYECKOHl  ¢opme H
yuciay HJLJIIOCTPUPOBATH PMMEPaMH CBOMCTBA CTEIIEHMU.
IIpumeHsiTH CBOIMCTBA CTETICHH IJIsl IPE0OPA30BAHMS BRIPAYKSHHH.
BbInoHATH peoOpa3oBaHus CTENECHEH ¢ HEeNIbIM OKa3aTeNneM.
Hcnonb3oBaTh CTaHAAPTHYIO (OpMY 3aITHCH AEHCTBUTEIBHOIO YUCIIA.
BbInosHATH IpeoOpa3oBaHis UPPALMOHATBHBIX BBIPAYKESHHUH.
Beenenue. HNHauBuayanbHbIA POEKT O3HaKOMHUTBCS C KYJIbTYPOH UCCIIEI0OBAHMS Y IPOSKTUPOBAHUSL
Tema 1. Ocobennoctu 1. Kymnbrypa uccnenoBaHus v IpOSKTHPOBAHUS O3HaKOMHUTBCSI C TUTTAMH IIPOEKTOB.
MIPOEKTHOM 2. TwuIbI IPOEKTOB. 2 YMeTh CTaBHUTh IICIH U 3aJ]aUH.
JEeSATENbHOCTU. Bunbl 3. lenemonaranue u OCTaHOBKA 3a/1a4.
IIPOEKTOB
Paznen 2. «I'eomeTpus» 22
1. Bsenenue. IIpeamer crepeoMeTpruu. AKCHOMEI AKTyaau3upoBaTh (DaKThl 1 METOBI IUTAHUMETPHH, PEJICBAHTHEIC TEME.
crepeoMmeTpun. HekoTopble ciaecTBUs U3 aKCUOM HonayuyaTs mpencraBleHHss O NPOCTPAHCTBEHHBIX (UTypax, pa3Omparthb
Tema 2.1. Beenenne | 2. IlapamiensHble npsiMble B IpocTpaHCTBe. [lapariensHocTb MPOCTEHIIINE MTPaBUIIa N300pakeHus 3THX Guryp.
TMapaniensHOCTh Tpex NpAMBIX. [TapaiebHOCTh MPSIMO# U INIOCKOCTH. 15 HM300pakaTh IPsAMYIO U TIIOCKOCT Ha PUCYHKE.
IpsSIMBIX U IUIockocTed | 3. CkpemmBaromuecss TpsMbIe. YTIBI C COHAINPAaBICHHBIMHU PacnosnapaTh MHOTOTDAHHHKH, MHPaMHUIy, KyO, Ha3bIBaTh HX OSIICMEHTEL
CTOpOHAMHU. Yron MEXAY NPSIMBIMH I[e.ﬂaTb PUCYHOK Ky6a, nupaMu/ibl, HaXOAUTb OIIII/I6KI/I B HCBCPHBLIX
4. TlapamnensHble MIOCKOCTH. [IpH3HAK MapaIeIEHOCTH ABYX M300pKEHHSX.

30




mockocted. CBoiicTBa MapajuleNIbHbIX IIOCKOCTEH

5. Terpasnp. Ilapamnenenmnen.  CBoiictBa  TpaHell U
JIaroHaJIel Mapasuleenue/ia.

6. 3amauu Ha IOCTPOEHHE CEUCHUH

IMpakTHyeckue 3aHATHSA

1. Pemenue 3a1a4 Ha IpUMEHEHHE aKCHOM CTEPEOMETPUH U UX
CIIEACTBUH

2. Pemenne 3a1a4 Ha NapayIeTbHOCTD IPSIMOI U TNIOCKOCTH

3. Pemenne 3a7a4y Ha MOCTPOEHUE U BEIYHCIICHHE YTIIa MEXKITY
CKPEIIUBAIOLIIUMHUCS TPSMBIMH

4. PemeHue 3a7a4 Ha OCTPOEHUE CEUEHHI MHOTOrPaHHUKOB

5. Pemenne 3a1a4 no Teme: «IlapajuenbHOCTB MIIOCKOCTEH,

TCTpasap, NapajICICuIci»

Konmponvnas paboma Ne2 no meme «llapannenvnocmeo
RPAMBIX U HIOCKOCHEI)

3HAKOMHUTBLCA C CEUEHHMSMM, C METOJOM CJEIOB; HCIONb30BaTh I
MOCTPOEHHSI CEYEHHsI METOJX CIIEN0B, KpPAaTKO 3alUChIBATh IAard MOCTPOCHUS
CCUCHHS.

Pacno3naBaTh BUJ CEUCHHUS U OTHOIICHHH, B KOTOPBIX CEYEHHE JEIHUT pedpa
KyOa, HaXOAWTh ITUIOLIAIb CeUECHHSI.

Hcnonb3oBaTh monodHe NpW pElIeHWH 3a/lad Ha IOCTPOSHHE CEYEHHH.
3HAKOMHUTBCA C AKCHOMAaTMYECKMM IIOCTPOEHHEM CTEPEOMETPHUH, C
AKCHOMaMU CTEPEOMETPUH U CIEACTBUAMU U3 HUX.

HNnmocTpupoBaTh akCHOMBI PUCYHKaMH M TIpUMEpaMH U3 OKpY)Karouleu
00CTaHOBKH

Iepeuncasitb BO3MOXHBIE CIIOCOOBI PACHONOKEHHSI JIBYX TMPSMBIX B
MIPOCTPaHCTBE, WTIOCTPUPOBATh UX Ha IpUMepax.

JlaBaTh onpeaeseHne CKpPEIIMBAIOIIUXCSI IPSMBIX, (POPMYITHPOBATh TPU3HAK
CKPELIMBAIONINXCS MPSAMBIX U IPUMEHSTh €ro MpH PeLIeHnH 3aau.
Pacno3HaBaTth Ipu3My, Ha3bIBaThb €€ 3JIEMEHTHL

CTponTh ceueHus MPU3MBI Ha TOTOBBIX YepTEeKax.

IlepeuncisiTh BO3MOXXHBIE CIIOCOOBI B3AMMHOT'O PACIIOIOKEHUS ITPSIMON U
IIJIOCKOCTH B MTPOCTPAHCTBE, MPUBOJANTH COOTBETCTBYIOUINE NIPUMEPEI U3
peanbHOM KU3HU.

JaBatp onpezeneHre napayuieJbHOCTH IPSIMOM U IJIOCKOCTH.
®opMyJIHPOBATH MPU3HAK [APAJIIIEIBHOCTH IPSIMOM U IIOCKOCTH,
YTBEpXKJICHHE O MPSAMOII epeceueH st IBYX INIOCKOCTEH, MPOXOAAIINX Yepe3
HapaJiienbHbIe NIPSIMBIE.

PemaTh npakTudeckye 3a/lauu Ha IIOCTPOEHUE CEUEHUI MHOTOIpaHHUKA.
OO0BsACHATH CTy4an B3aNMHOTO PACTION0’KEHIS TNTOCKOCTEH.

JlaBaTh ompenejieHHe MapaJUIeNbHBIX IUIOCKOCTEH; MPUBOAUTH NMPUMEPHI U3
peampHOM JKM3HM M OKpYyXKalolled OOCTaHOBKH, WJUIIOCTPUPYIOIINE
[apaJlJIEIbHOCTD IIOCKOCTEM.

HMcnonb30BaTh MNpU3HAK NapajuIEIbHOCTH JBYX IUIOCKOCTEH, CBOMCTBA
MapaJuIeNbHBIX INIOCKOCTEHN MPH PEIIEHUH 3a/1a4 Ha TOCTPOECHHUE.

OOBbACHATh, 4YTO HA3bIBACTCS MAPAUICIBHBIM IIPOCKTUPOBAHHEM U Kak
BBINOJTHACTCS MPOSKTUPOBaHKE (PUTYP HA TIIOCKOCTB.

H3o0pakaTh B MapauIeNbHONM MPOEKIMH Ppa3IWIHbIE TEOMETPHUECKHE
¢urypsL

MopenupoBaTh peanbHbIC CHTYallid Ha SI3BIKE T'€OMETPHH, HCCIIEJOBATH
MIOCTPOCHHBIE MOJENN C HCIOMb30BAHHMEM TI'COMETPHYECKHX TIOHSATHH.
Hcnonb3oBaTh NpH pEHIEHNH 337ad Ha IOCTPOSHHWE CEUYCHUIl ITOHATHE
MapaJuIebHOCTH, IPU3HAKK M CBOMCTBA MAapaJUICIbHBIX MPSIMBIX Ha IUIOCKOCTH

Tema 2. NaiuBuayaIBHBIA POEKT ®opMyJIHPOBATH ITPOOJIEMBI, TEMBI IIPOEKTA.
DopMynupoBaHHE 1. Bsibop temsl mpoekra. TpeGoBaHMs K TeMe. OmnpeneyasiTe 1IN U 33a41 IPOEKTA.
TIPOOJIEMBI, TEMBI 2.  AnroputM (HOpMYIHPOBAHHUS TEMBI IPOEKTA.

IIPOEKTa 3. Ompezenenuie 1eny 1 3a/1a4 POEKTA.
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Paznen 1. «<Anredpa u HayaIa MAaTeMaTHYECKOT0 AHAJIH32»

16

Tema 1.2. Crenennast

1. Crenennas ¢yHKIMs, ee CBOHCTBA U rpaduk.

OmnepupoBaTh NOHATHAMHU: QYHKLUS, CIIOCOOBI 3aaHus (yHKINH, B3aUMHO

(QyHKIHA 2. Bzanmuo oOpatHBIE (HYHKINH. 4 oOpaTHbIe (DyHKIINH, 00JIaCTh ONPEENICHHS] © MHO)KECTBO 3HAUEeHUH (DYHKITHH,
PaBHOCHIIBHBIE YpaBHEHUS M HEPAaBEHCTBA rpa¢uk (QYHKIWMH;, YETHOCTH M HEYETHOCTh (YHKIUH, HYIH (YHKIHH,
3. HppanuoHaybHbIC YpaBHEHUS 1 HCPABCHCTBA HNPOMEKYTKH 3HAKOIOCTOAHCTBA.
TpaKTHuecKHe 3aHATHS @opMyIHpPOBaTh H WITIOCTPHPOBATH TI'paUUYECKH CBOMCTBA CTEHEHHOMN
1. TloctpoeHue rpauKoB CTENEHHON (YHKIIUH C IOMOIIBIO 5 dynKimm.
POCTEHIINX PeoGpa3oBaHuii BripaxkaTh (opMyIaMu 3aBUCHMOCTH MEKTY BETTHYHHAMM.
2. PemeHue uppalioHaJIbHBIX YPAaBHEHUH U HEPaBEHCTB Hcnoe30BaTh wHgpoBbIe pecypes! i NOCTPOCHUS TPadiKOB PYHKIMH 1
W3Y4EHUsI X CBOMCTB
PemaTh OCHOBHBIE TUITHI UPPALMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.
Koumponusnas pasoma Ne3 no meme: «Cmenennan Qynxuus» 2 IpumensiTh 1JIs1 penieHus Pa3JIMYHBIX 33124 UPPAIMOHAILHBIE YPaBHEHUS
Y HEPaBEHCTBA.
CTpoutsb, YuTaTh rpaduK KOPHs N-0M CTEIEHH.
Tema 3. WUHauBUAyaNbHbIH MPOEKT D opMyJIHPOBATH aKTYaJILHOCTh ITPOEKTa, 00BEKT U IPEIMET HCCIIEIOBAHUSL.
AKTyanbHOCTb 1. AKTyanbHOCTb TIpOEKTa.
npoekta. OObEeKT 1 2.  OOBEKT U MPEeIMET HCCIICIOBAHMS. 2
IpeaMeT
HCCIIEI0BAHMS.
Tema 1.3 1. Tloka3zatenbHast (GyHKIIHS, €€ CBOIMCTBA U rpaduk DopMyJIMPOBATH " MWJIIOCTPUPOBATH rpauaecKu CBOWCTBA
IToxazaTenbHast 2. TlokazaTesnbHble ypaBHEHHS M HEPABCHCTBA 4 HIOKa3aTeIbHON (QyHKINH.
ynxums 3. Cuctembl IOKa3aTeNbHBIX YpaBHEHUH U HEPAaBEHCTB PemaTh OCHOBHBIC THUIIBI TOKA3aTEIBHBIX YPABHEHUH U HEPABCHCTB.
IpakTHYeCKHE 3aHATHSI Hcnonb3oBaTh nM¢poBbie pecypebl s TOCTPOSHHUs TPAQUKOB PYHKIMH 1
1. Tloctpoenue rpapvKkoB IOKA3ATENEHOH (QYHKIMHU C TOMOIIBIO 2 U3Y4EHMS UX CBOMCTB
MPOCTEUIIHX MPeoOdpa3oBaHHii
2. Pemenue noka3zarenbHBIX YpaBHEHUH, HEPABEHCTB, CHCTEM
Koumponwvnaa paboma Ne 4 no meme «Ilokazamenvnasn 2
dynuxyun»
Tema 4 HNuauBuayaibHbIN MPOEKT ®opMyJIHPOBATH THIIOTE3Y IPOESKTA.
1. T'umoresa. TpeOoBaHUS K THIIOTE3E.
I'umoresa.
JlokasaTenbCTBO U 2
OIIPOBEPXKEHHUE
THIIOTE3BL.
Paznen 2. «I'eomeTpus» 11
Tema 2.2 1. IlepnenankyssipHbIe TpsIMBIE B MPOCTpaHCTBE. [lapaniensHbie AKTyaau3upoBaTh (HaKThl ¥ METONBI IUNIAHUMETPHH, PEIICBAHTHBIE TEME,
[epnieniuKynsIpHOCTH npsiMble, TEPNeHAUKYISIPHBIE K IUIOCKOCTH. IlpH3HaK MPOBOJIUTH aHAJIOTHH.
MIPSMBIX U ITIOCKOCTEH NEPIEHANKYIIPHOCTH TPAMOM M IUIOCKOCTH. 6 OOBbACHATH, KaKOil yroi Ha3bIBaeTCs YIIIOM MEXIy IepeCceKarolIMUCS

TeopeMa 0 psIMOi1, TEPIEHAUKYISIPHON K TNIOCKOCTH.

2. [Tlepnenaukynsip ¥ HaKJIOHHBIE. YTOI MEXIy IpPAMOH M
IJIOCKOCTBIO.

TPSMBIMH, CKPEIMBAIOIINMICS TMPSIMBIMU B TIPOCTPAHCTBE.
JlaBaTb  ompejejeHHe  TIEPICHAWKYISAPHBIX  NPSAMBIX |
HNEPHIEHIUKYISPHON K IIIOCKOCTH.

IIPSIMOH,
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3. IByrpaHsblii yron. lIpu3HaK HEpIEHIUKYISIPHOCTH IBYX
rutockocTel. [IpssMoyronbHBIN napamienenunen, Kyo

IIpakTHyeckue 3aHATHS

1. Pemenne 3amay Ha MNEPHEHIUKYISPHOCTH MPSMOH U
IJIOCKOCTH

2. Pemenme 3amay Ha TNpPUMEHEHHWE TEOpPEMBI O TPEX
MePIIeHANKYIIAPAX, Ha YTOJI MEXy IPSIMON U IJIOCKOCTBIO.

3. Pemenune 3amau  mo  Teme  «/IByrpaHHBIi = YrOI.
[lepneHAMKYIAPHOCTH MIIOCKOCTEM»

Konmponovnan paboma Ne 5 no meme «llepnenouxynsapuocms
RPAMBIX U RIOCKOCHEI)

HaxoauTp yritbl MeXAy CKpEIIMBAIONMMHUCS IPSMBIME B KyOe U TupamMuIe.
IIpuBoauTh MpHMepPHI U3 pEabHOW JKU3HU U OKpY)Karolled oOCTaHOBKH,
WIIOCTPUPYIOIUE  MEPNEHAUKYISIPHOCTE  IPSAMBIX B INPOCTPAHCTBE U
HNEPHIEHUKYISIPHOCTD IPSIMON K INIOCKOCTH.

@opMyIHPOBATH TPHU3HAK MEPHEHAMKYIIPHOCTH MpPSIMON M IUIOCKOCTH,
MPUMEHSTH €r0 Ha MPaKTHKe: OOBSCHATH IEPIEeHINKYISIPHOCTh pedpa Kyba u
JIMaroHalHy ero rpaHu, KOTOpas ero He CONEPKUT, HAXOAUTh JUIMHY JHUaroHaIu
KyOa.

PemiaTs 3a1a41 Ha BEIUMCIICHNS, CBA3aHHBIE C IEPIIEHIUKYISIPHOCTBIO MPSIMOM
W TIOCKOCTH, C MCIIOJIb30BAaHUEM TPH PElICHNH IUTaHUMETPHYeCKUX (pakToB u
METO/I0B.

OO0BsICHAATh, YTO HA3bIBAIOT NEPHEHAMKYISIPOM M HAKIOHHOM M3 TOYKU K
TUTOCKOCTH; TPOEKIM i HAKIIOHHOW Ha IMIO0CKOCTh. OOBSICHSTD, YTO HA3BIBAETCS
paccTosiHueM: OT TOYKH J0 MIIOCKOCTH; MEXKAY NMapauieIbHbBIMU INTIOCKOCTSIMU;
MEXAY IPSIMOM U MapaJUIeNIbHON €l IJIOCKOCTBIO; MEXYy CKPELUBAOLIUMUCS
MIPpAMBIMH.

HaxonuTh 3TH paccTOsHHS B TIPOCTBIX CITydasix B KyOe, MupamMuie, Npu3Me.
MopaeaupoBaTh peanbHbIe CUTYallMM Ha S3bIKE T€OMETPUH, HCCIIEAO0BATh
MOCTPOCHHBIE MOJEIM C HCIONb30BaHUEM T'E€OMETPUYECKUX MMOHATHH.
Hcnoab3oBaTh IIpy PELICHHH 3a1a4 HA IOCTPOCHUE CEUEHHH TEOpeMy
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX TPEYrOJILHUKOB

JlaBaTh onpeneneHne yria MeXIy IpsIMOH U IJIOCKOCTBIO, (hOpMYIHUPOBATh
TeopeMy O TPEX MEePIEHIUKYIIpax U 00paTHYIO K HEH.

HaxoauTts yron Mexxay MpssMOi ¥ TNTOCKOCTBIO B MHOTOIPAHHUKE, PACCTOSHUE
OT TOYKM [JO MpsSMOM Ha IUIOCKOCTH, MHCIONB3YySd TEOpEMY O TpEX
nepneHauKkyisapax. [IpoBoauTe Ha ueprexe MEPHEHIUKYIAP: U3 TOYKH Ha
IPSAMYIO; U3 TOUYKH Ha IJIOCKOCTb.

JaBaTh ompeneieHHe IBYIPAHHOTO yrila M €ro 3jeMeHTOB. OOBACHATH
PaBEHCTBO BCEX JIMHEMHBIX YIJIOB ABYTPAHHOIO yIia.

HaxoauTh Ha uepTexe IABYTPaHHBIN Yroi mpu pedpe MUpaMHIbI, PHU3MBL,
napaJuienenmmnesa.

JlaBaTh onpeeneHye yria Mex 1y IIIOCKOCTSIMH.

JaBatp  ompeaeqenue W (opmyaupoBaTh  NPU3HAK  B3aUMHO
HNEPIEHIUKYISPHBIX TIIOCKOCTEH.

HaxoauTh yrisl MeXITy IIIOCKOCTSIME B KyOe 1 TUpaMue.

Hcnonb30BaTh NpH pPEHICHUM 337a4 OCHOBHBIE TEOPEMBI U METOBI
TUIAHUMETPHUML.

Hcnosb30BaTh MpH PEIICHUH 33/1a4 HA TOCTPOCHUE CEYEHUI COOTHOIIECHUS B
IPSMOYTOJIBHOM TPEYrOlbHHKE

Tema 5. Meronst
HCCIIEIOBAHMS

HNnauBuayanbHbIi POeKT
1. HaGmronenue.
2. DKCHEpHMEHT.
3. Ompoc.

(DOpMy.]'ll/IpOBaT]) MCTOAbI UCCIICAOBAHUA ITPOCKTA.
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Pa3nen 1. «Anredpa u HauaJIa MATEMATHYECKOT0 AHATIH32» 16
Tema 1.4 1. Ilpogeccuonansno-opuenmuposannoe cooepicanue ®opMyIHpOBATh, 3alHMChIBATE B  CHMBOJHYeckoi  ¢opme u
Jlorapudmudeckast Jlorapudmel. [Ipumenenne norapudma. Jlorapupmuueckas 4 WLITIOCTPHPOBATH NIPUMEPAMHU CBOMCTBA Jorapudma.
(byHKIUS crimpainb B pupoze. Ee Matemarnueckue cBoiicTBa BoimonanaTe mnpeoOpa3oBaHMs BBIPAKEHUH, COAEpIKAIUX JIOraph(MBL
2. CpoiictBa JsorapudmoB. Jlecs TuuHble W HaTypalbHbBIC ®opMyJHpOBaTE  H WLIIOCTPHPOBATL  IpaduyecKu CBOIiCTBa
JIorapuQMBI norapu(pMIYecKor GyHKIIHH.
3. Jlorapudmudeckas GyHKIH, ee CBOHCTBA U rpaduk 6 PemaTh OCHOBHBIE THITBI JTIOTapU(PMHUIECKUX ypaBHEHUI U HEPaBEHCTB.
4.  JlorapupMudecKrue ypaBHECHUS Hcnoans3oBaTh U POBLIE PeCyPCHI I TOCTpOSHHS rpadukoB QyHKIMIA 1
5. Jlorapudmuyeckue HepaBeHCTBA M3YYCHHS UX CBOWCTB.
TpaKTHYecKHe 3aHsATHSI 3HAKOMUTHBCSI C HCTOPHEi Pa3BUTHS MAaTEMATHKN
1.  IlpeoOpa3oBaHue BbIpaKEHH, COAEPIKAIINX JOTaPH(PMBIL.
2. Tloctpoenue rpadukoB Jorapudmuueckoil QyHKIUH C 4
MIOMOIIBIO TIPOCTEHIITNX PeoOpa3oBaHuit
3. Pemenue norapudMuvecKkux ypaBHEHUH U HEPABEHCTB
4. Ypok 0000IIeHHUs ¥ CHCTeMAaTH3alMY 3HAHUI
Koumponvnan paboma Ne 6 no meme «Iozapugpmuuecxan 2
dynuxyusn»
Paznen 2. «['eomeTpusi» 10
Tema 2.3 1. Tlonsatme mHOrorpanHuka. IIpu3ma, miomaas MOBEPXHOCTH AKTyaau3upoBaTh (akTbl M METOAbl IUIAHUMETPUM, PEIEBAHTHBIC TeMe,
MHororpaHHUKH HPU3MBI 2 MPOBOJIUTDH aHATOTUH.
2. Ilupamupa. IlpaBunbHas nupamunga. YcedeHHas NHpaMuza. JlaBaTh onpeesieHHe apaulelenume a, pACHo3HABATh €r0 BU/Ibl U H3y4aTh
[Inomanb NOBEPXHOCTU NUPAMUIBI CBOIICTBA.
3. Hpo¢eccu0mmww-opuenmupoealmoe cot)ep.m‘anue 2 JaBaTe omnpejejieHHe INHPAMHUIBI, PACNO3HABAThH BHIBl IHPaMUL,
Cummerpusi B TpOCTpaHCTBe. lIpuMepbl CUMMETpHil B (hopmyaupoBats cBoiicTBa pédep, rpaHell U BHICOTHI IPABUIIBHOM MHpPaMUIBL.
npodeccun HaxoauTh m1omans MOTHOIH # 60KOBOH MOBEPXHOCTH MAPAMUJIBL
4. TloHATHE  NPABWILHOTO  MHOTOrPAHHWKA,  JIEMEHTHI 2 JlaBaThb onpejejieHHe YCEYEHHOM MMPaMU/IbI, HA3bIBATh €€ DIIEMEHTHI.
CHMMETPHH TPABUIBHBIX MHOTOrPAHHHKOB ¢0p§’lyﬂl{p0B2TL TEOpeMy O IUIOMagu OOKOBOW HMOBEPXHOCTH HMPaBHILHOM
YCEUEHHON MPaMUABI.
IIpakTHYecKue 3aHATUSA 2 P
1 Pemenne sanau a HAXOPKTIeHHE S EMEHTOR elaTh 3a/1a1H Ha BLIHACICHNE, CBA3AHHbIC C MMPAMUIAMH, a TAIOKe 3271841
Ha ITOCTPOCHHE CEUYCHHH.
MHOT'OTPaHHHKOB.
2. Pewenue 3a1au Ha BEMUCICHME ILIOMANM MOTHOH I JlaBaTh onpeaesieHHe NPU3MBL, PacNO3HABATH BUABI IPU3M, H300pakaTh
. MPU3MBI Ha YEPTEKE.
OOKOBOI TOBEPXHOCTH MHOIOT'PAaHHUKOB H . 6 .
aXO0UTh IUTONIA b TOTHOW MM OOKOBOH MOBEPXHOCTH MPH3MBI.
HN3yuate cooTHomeHus Oiepa ans uucna pédep, TpaHeH W BEpIIUH
MHOTOTPaHHHKA.
H3yuyaTh BUIBI MPAaBHWIBHBIX MHOTOTPAaHHWKOB, WX HA3BAHUA M KOJNYECTBO
TpaHen.
H3yyaTh CHMMETPHIO MHOTOTDAHHUKOB.
OOBbACHATH, KaKHE€ TOYKH HAa3bIBAIOTCA CHMMETPHUYHBIMH OTHOCHTEIHHO
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JTAHHOM TOUYKHM, MPSAMOM WM IJIOCKOCTH, YTO HA3BIBAIOT LIEHTPOM, OCBIO WM
TUTOCKOCTBIO CHMMETPHH (HUTYPBI.

IIpuBoauTh NMpHUMepPHI CHMMETPUYHBIX (UTYp B apXHUTEKType, TEXHHKE,
HpUpPOZE.

MopeaupoBaTe peanbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHHU, HCCIIEAOBATh
MIOCTPOEHHbIE MOJEIN C HCIOJNB30BaHUEM TI'€OMETPUYECKUX IIOHSTHUH,
UCIIOJIb30BaTh M0100Me MHOTOTPaHHUKOB

Konmponwsnas paboma Ne 7 no meme «MHnozozpannuruy 2
Tema 6. HNuauBuayaabHbIN MPOEKT O3HAaKOMHUTBCSI C UCTOYHUKAMHM JIUTEPATYPHI, KJIACCU(PHUKAILMSI UCTOYHUKOB
Buibl ncTouHNKOB 1. Buzapl MCTOYHUKOB MH(OPMALIUHL. 2 10 TUITY U BUJLY.
uHbOpMAaIHH. 2. CocraBieHue IJIaHa TEKCTA.
3. Tesucsl. KoncnexT. [IpaBuia KOHCIIEKTUPOBAHMUSL.
Pa3nen 1. «Anredpa u Hauajia MaTEMaTHIECKOT0 AHATN32) 40
Tema 1.5 1. Panmmannas Mepa yrna. [IoBOpoT TOYKM BOKpYr Hauaia OnepupoBaTh NOHATHSIMHU. CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YTJIA.
Tpuronomerpudeckue koopauHat. OnpeneneHne CHHYyca, KOCHMHYCAa M TaHT€HCa Hcnoas3oBaTh  3amuch  NPOM3BONBHOrO  yrija  4epe3  oOpaTHble
(bopmyIbl yriia. 3HaKU CHHYca, KOCHHYCa 1 TaHT€HCa TPUTOHOMETPHYECKHE (YHKIIIH.
2. 3aBHCHMOCTb MEXIy CHHYCOM, KOCHHYCOM M TaHI€HCOM BbINOJIHATL Npeodpa3oBaHMsl TPUTOHOMETPHUECKUX BBIPAKEHUIL.
OJIHOTO ¥ TOTO ke yria. TpUroHOMeTpUIecKre TOKAECTBA
3. CuHyc, KOCHHYC M TaHTeHC yrioB o M — o. Dopmy:sl 16
CIIOXKEHUS
4. CunHyc, KOCHHYC M TaHTEHC JBOIHOro yria. CHHyC, KOCHHYC
Y TAaHT'€HC TIOJIOBUHHOTO yIia
5. ®opmyIIbl IPUBEACHUS
6. CymMa u pa3HOCTb CHHYCOB, CyMMa M Pa3HOCTb KOCHHYCOB
IIpakTHYecKue 3aHATUSA
1. Ompenenennie TPUTOHOMETPUIESCKUX (HYHKIUN HYHCIOBOTO
apryMeHra. 5
2.  ToxnecTBeHHbIC IpeoOpazoBaHus W BBIYHCICHUA
TPUTOHOMETPUYECKHUX BBIPAKEHHUIN
3. Ypok 00001IeHHs ¥ CHCTeMAaTH3aIlUK 3HAHUI
Konmponwvnas paboma Ne 8 no meme « Tpuzonomempuueckue 2
dopmynvry
Tema 7. OBaagery 3HaHWIMH 00 WHPOPMAIIIOHHOM TIONCKE U  W3BJICYCHUH
WudopmarrionHbie HNHIuBUIyalbHBIN MPOEKT nH(pOpMaMK N3 Pa3IMIHBIX HCTOYHUKOB Ha JIFOOBIX HOCHUTEIISX.
pecypcsl 1. HudopmanmoHHBIE peCypChI. 2 OBJajgeTh 3HAHUAMH O TOWCKE HYXHOM HMH(OpMAaIWu B COOTBETCTBHH C

2. Bumst u MeTonb! moncka MHQOpMAIIH.

PEriIaMCHTUPYIOIIIUMU JOKYMCHTAMH, AHHOTHPOBAHUEC 6I/I6J'II/IOI"pa(1)I/I‘ICCKI/IX
CCBIJIOK.
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Tema 1.6 1. VpaBueHwue COS X = a PemiaTh OCHOBHBIE THITBI TPHTOHOMETPUYECKUX YPaBHEHHI
Tpuronomerpuueckue | 2. VYpaBHeHHe SiN X = a. 4 PemaTs npocreiiyue TpUrOHOMETPUYECKIE HEPABEHCTBA.
YpaBHEHHS VYpaBHenue tg X = a
3. Pemenue TpUroHOMETPUYECKHUX YPaBHEHHUH
IMpakTHyeckue 3aHATHSA
1. PemeHue TpUrOHOMETPUYECKUX YPaBHEHHUH U HEPABEHCTB. 3
2. Ilpumeps! pemieHusi NPOCTEHIINX TPUTOHOMETPHUYECKUX
HEpaBEHCTB
Tema 1.7 1. OOmactp  ompeneneHus W MHOXECTBO  3HAUYCHUH OnepupoBaTh MOHSITHEM TIEpUOANYECKas (YHKIIHS.
TpuroHomerpudeckue TPUTOHOMETpUUeCKHX (yHKIMHA. YeTHOCTh, HEYETHOCTB, CTpouts, aHAJIM3UPOBATh, CPABHUBATH I'paQUKA TPHUTOHOMETPHUYECKUX
(byHKIUH HEPHOIUYHOCTD TPUTOHOMETPHYECKUX ()YHKIIHH. 4 (yHKUIMI.
2. Csoiicta Qyukiuu Y = Cos X y= sinx, y=19Xx y ee rpaduk. DopMyJIMPOBATH u HWTIOCTPUPOBATH rpadpuyecku CBOMCTBA
3. OOpaTHbIC TPUTOHOMETPHIECCKUE (PYHKIIHH. TPUTOHOMETPUUYECKUX QYHKIUH.
TpakTHuecKue 3aHsATHSI Hcnons3oBaTh rpadukH 1S pelICHUs TPUTOHOMETPHYECKUX HEPABEHCTB.
1. Peruenue 3a1a4 Ha ONpPe/IEICHHE CBONCTB (yHKIIHIA Hcnonbs3oBath nudpoBbie pecypesl U1 IOCTPOSHUS IpaduKoB PYHKIMH 1
2. [IlpeobOpazoBanue  rpaUKkoB  TPUTOHOMETPHUYECKHX U 4 M3Y4CHHs X CBOHCTB
00paTHBIX TPUTOHOMETPUUECKHUX (DYHKIIUI
3. Pemenne ypaBHeHHH U HEPABEHCTB C TIOMOIIBIO rpadUKOB
4. Ilpogheccuonanvno-opuenmuposannoe cooepicanue
Hcnonb3oBaHre CBOWCTB TPUTOHOMETPUYECKUX (YHKIMI B
npoecCHOHANIBHBIX 3a/1a4ax
Koumponwvnan paboma Ne 9 no meme «Tpuzonomempuueckue 2
ypasnenua. Tpuzonomempuueckue pynkyuu»
. O3HAKOMHUTBLCS CO CTPYKTYPOH HHIUBHUAYAIBHOTO IPOEKTA.
Tema 8. HNuauBuayaibHbIN MPOEKT
CrpyKTypa npockTa 1. TIIpoexTtupoBanue CTPYKTYpPBI WHIUBUIYaJIBHOIO 2
MIPOEKTA.
2 cemecmp
Pa3gen 1. «Anredpa u Hauajia MATEMATHYECKOr0 AaHATIN32» 14
Tema 1.8 1. TIpomsBognas. [IponsBogHas cTerneHHON (PyHKINI OnepupoBaTh MNOHATHSIMM:  HEMpepbIBHAs  (QYHKIMSA;  MPOM3BOIHAS
Hponssonnas u eé 2. IlpaBuna nuddepeHunpoBanus yHKIH.
TEOMETPHYIECKUN 3. HaxoxIcHHe TIPOU3BOIHBIX o TIpaBHIAM Hcnonw3oBaTh reoMerprdecknii ¥ GH3MUECKHI CMBICT ITPOU3BOJHON IS
CMBICTT 1 depeHImpoBaHms pemieHus 3a1aq.
4. TIpowsBOAHbIE  HEKOTOPHIX  SJIEMEHTADHBIX  (DYHKLWIL: 10 HaxonutTh  TNpOM3BOAHBIE  3JEMEHTAPHBIX  (yHKIMH,  BBIYMCIATH
T0KA3aTENbHOM, TorapudMIIecKoii (yHKImit MPON3BOJHBIE CYMMBI, TPOU3BEACHHS, YACTHOTO (DYHKIHUH.
5. Ilpom3BomHble  HEKOTOPBIX  DJIEMEHTapHBIX  (DYHKIMH:
TPUTOHOMETPHUYECKUX (PYHKIIHH
6. T'eomerpuyecknii CMbICT IPOM3BOAHOMN
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IIpakTnyeckue 3aHATHS
1. HaxoxaeHue NpoM3BOIHBIX 3JIEMEHTAPHBIX (DyHKINI

2. Pemenne 3aga4 no teme «lIpousBoanas u ee 2
TEOMETPUUECKHUN CMBICID).
3. Ipogeccuonanvno-opueHmuposanHoe cooeprcanue
@usnueckuii  CMBICT  NPOM3BOJHOW B MPOQECCHOHATBHBIX
3aJ1auax COUMaIbHO-9KOHOMUYECKOTO MPOHIIS
Koumponwvnan paboma Ne 11 no meme «llpoussoonas u ee 2
2e0MempuiecKuil CMbIC»
Tema 9. HNuauBuayaabHbIN MPOEKT O3HaKOMHUTBCS C TPABUIIAMH OOPMIICHHS TEKCTA.
[paBuna opopmienus 1. TpeGoBanus k opopmileHHIO pabOTHI 4
TEKcTa
Paznen 2. «I'eomeTpusi» 11
Tema 2.4 1. Ilunuuap TLIOMATS TOBEPXHOCTH IATHHPA OOBACHATH, YTO HA3BIBAIOT LIWITUHIPOM, KPYTOBBIM KOHYCOM, Ha3bIBaTh €T0
IunuHeap, KOHYC, ap 6 JJIEMEHTBI.
2. KOHyC. Y ceueHHbIn KOHYC. HJ’IOILIaJlb TMMOBCPXHOCTHU KOHYCa [/lquaT],, Oﬁ’bﬂc]-[ﬂ’]"]), Kak HOJIy4YUTh HUIUHAD l'IyTéM BpaIICHUS
3. Cdepa nmap. Ypasuenue chepsl. [Inomans chepst HPSIMOYTOJILHUKA, KOHYC IIYTEM BPALIEHHs IPIMOYIOJIBHOIO TPEYrOJIbHUKA.
IlpakTHyeckue 3aHsATHS Hcnoab3oBarh GOpMYIb JUTS BEIYUCIECHHS TUIOMAAN OOKOBOW ITOBEPXHOCTH
1. BbluncieHue 31€MEHTOB LUIUHJpPA, KOHYCa, YCEUCHHOIO LIWJIMHApPA, KOHYca.
KOHYCa. 3 N3yuarts, pacno3HaBaTh pa3BepTKy LWINHIPA, KOHYCA.
2. Briumcienue om@agd cedyeHui, OOKOBOM M IIOIHOM M300panxaTh HWIKHAP U €70 CEYCHMS TUIOCKOCTHIO, IPOXOISIICH Yepes ero
MOBEPXHOCTEH KPYIIIBIX TEI 0Cb, NapAJJIEIIBHON WU TIEPIICHAUKYIISIPHON OCH.
3. Pemenue 3amau no teme «Ceepa u map» HaxoauTh niomaan 3TUX CeYeHHH.
Konmponwvnan pavboma Ne 12 no meme «l{ununop, konyc, wiap» 2 H300pakaTh KOHYC U €r0 CeUeHHs IUIOCKOCThIO, POXOAAIIEH Yepe3 och, U
IUIOCKOCTBIO, IEPIIEHUKYIIPHOI K OCH.
Haxomuth miomany cedeHuid, NpOXO[IIUX Yepe3 BEpIINHY KOHYyca WU
MEPIEHANKYISIPHBIX €TO OCH.
OO0BsACHATH, KAKOE TEJI0 Ha3BIBACTCS YCCUEHHBIM KOHYCOM.
H3yuaTth, 00bACHATH, KK €T0 MOIXYYUTh IIyTEM BpalleHUs MPSIMOYT OJIEHON
TpaneLyH.
IIpumensiTe GopMyTy IS BBIYMCIECHUS IUIOMAIN OOKOBOH IOBEPXHOCTH
YCEUEHHOr 0 KOHYyCa
Pemath cTepeoMeTpHUECKHE 3allaud, CBSI3aHHBIE C TEJaMH BpAIICHUS,
MIOCTPOCHNEM CCUCHHMH TEI BpPAIICHHUS.
Hcnonb30BaTh IpU PENICHUH CTEPEOMETPUUECKHX 3a/1a4 INTAHUMETPHIECKHUE
(hakTBI ¥ METOAIBI 33Ja9H Ha BBHIYMCIICHHE U JOKAa3aTeIbCTBO.
MopennpoBaTh peajbHbIE CHTyallUd Ha SI3bIKE TEOMETPHH, HCCIEN0BATh
TIOCTPOCHHBIE MOJIEITH C MCIIOIb30BaHNEM I'€OMETPHUYCCKHUX MOHSTHI
Tema 10. HNunuBuAyalbHBI MPOEKT Ymernb paborats B mporpamme Power point.
[TpaBuia opopmieHus 1. OcHoBHble TmpaBWiIa Pa3padOTKN MYIBTHMEIUHHON 2
JIEKTPOHHON TIPE3eHTALNH
MPE3EHTALUU. 2. TpeboBanus k 0hOPMIICHUIO CITAWIOB
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Paznen 1. «<Anredpa u HayaIa MAaTeMaTHYECKOT0 AHAJIH32»

13

Tema 1.9
IIpumenenue

1.

Bospacranue n yosiBanne ¢pyHknuu. MccnenoBanne
(yHKIIMM HA MOHOTOHHOCTH C ITOMOIIBIO TIPOU3BOIHOM

MIPOU3BOIHOM K
HCCIIEIOBAHUIO

2.

OkcrpeMmyMmsl hyHkiun. MccnenoBanue GyHKIIAY Ha
9KCTPEMYM C ITOMOIIBIO TPOU3BOTHOM

GbyHKIHH

[IpumeHeHne NPONU3BOITHOM K TOCTPOSHHUIO TpaduKOB
¢ynxmii. [Tocrpoenne rpadukoB GyHKIHIA C TOMOIIBIO
TIPOU3BOJHOM

Hawubonbliee u HanMeHbIee 3HAYSHUST PYHKIINH.
Beimykiocts rpaduka GyHKINU, TOUYKH TIepernoa

HpaKaneCKne 3aHATHUSA

1.

Haxoxnenue MIPOMEKYTKOB
9KCTpeMyMa (YHKIIUH.
HccnenoBanne (YHKIUU € TIOMOIIBIO MPOU3BOAHON |
MOCTPOCHUE Tpaduka

HaXO)KJICHI/IC HaI/I6OJ'IBU_ICFO N HaWMMCHBbBIICIrO 3HAYCHUA
¢bynkun. HaxoxaeHue MHTEpBAIOB BBIMYKIOCTH rpaduka
(GyHKIMHU, ToYek neperuda
IIpogpeccuonanvro-opuenmuposannoe cooepicanue
Pemenue 3aa4 Ha HaXOXKJEHHE ONTHMAJIBHOIO pe3yiabTaTa ¢
HOMOLIBIO IIPOU3BOJHON B MPAKTHYECKUX 3aadax

MOHOTOHHOCTH, TOYCK

Koumponovnan paooma Ne 13 no meme «llpumenenue
HPOU360OHOIUL K UCCTIC006AHUIO (DYHKYUIL)

Hcnonb30BaTh MPOU3BOIHYIO IS MCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, NMPHMEHSATH Pe3yJabTaThl HCCICJOBAHHUS K IOCTPOCHUIO
rpa¢uKoB.

IIpuMeHsAITE TPOM3BOAHYIO JUIS HAaXOXACHUS HAWIYUIIEeTo pelIeHUs B
MPUKJIAHBIX, B TOM YHCJE COLHATbHO-I)KOHOMUYECKHX, 3a/1a4ax.
3HAKOMHTHCSA ¢ HCTOPHeEH pa3BUTHS MATEMATHYECKOr0 aHaIN3a

Tema 10.
[paBuna opopmieHust
3JIEKTPOHHOU
Npe3eHTalHH.

HNHauBuayanbHbIA POEKT

1. Crpykrypa mpe3eHTaIuu
2. TpeOoBanus kK 0OPMIICHUIO HILTIOCTPALIUIA, THATPAMM,
CXeM

YMeTb paboTaTh ¢ MaHENbl0 HHCTPYMEHTOB.
BeTaBasiTe WILTIOCTpAIMK, THATPAMMBIL, CXEMbI

Paznen 2. «I'eomeTpus»

14

Tema 2.5

O6BeM IpsSMOYTOIFHOTO Mapavieenunea

OOBeMBI TN

O6wem npsMoit pu3Mbl. O0bEM HAKITOHHON TTPH3MBL

O0weM UIHHIpA

O06BeM nmupaMuIpI

O6wem KoHyca

SO W

O6wem mapa. OO6beM MIapoBOro CETMEHTA, IIIAPOBOTO CIIOS M
mrapoBoro cekropa. [Inomans chepst

AKTyaJaM3upoBaTh GakThl 1 METObI INIAHUMETPHH, PENECBAHTHBIE TEME.
OOBbACHATH, KaK W3MEPAIOTCS OOBEMBI TEN, IIPOBOAS AHAIOTHIO C
M3MEpPEHNEM IUTOIMIA e MHOTOYT OJIbHUKOB.

@D opMyJTHPOBATH OCHOBHBIC CBOICTBAa OOBEMOB.

H3yuyath Gopmynsl 06bEMa MPSIMOYTOIBHOTO MApAUISHCTIHIEA, TPU3MBI U
MUPAMUJIBI, YCEYEHHOW MUPAMUIBI.

BbryuciasiTb 005EM MPU3MBI M TUPAMUIBI 110 HX DJIEMEHTAM.
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IIpakTnyeckue 3aHATHS
1. Pemenue 3amay Ha BeMHCIEHHE 00BEMa MHOTOTPaHHUKOB
(mpu3ma, mupamua)

Ipumensite 00bEM Ml pelIeHHs CTEPEOMETPUYECKHX 3adad W Uit
HaXOXKIECHUSA T€OMETPUYECKUX BEITHMUUH.
Hcnonb3oBaTh (GopMynbl O0OBEMOB: IWIMHAPA, KOHYyca W YCEUEHHOTO

2. Pemenne 3a7a4y Ha HAXOXKJIEHHE OOBEMOB TEJ BPAILICHUS 4 KOHYCA.
3. Pemenue 3amau Ha HaxoXJAeHHe oObeMa Iapa, ILIOIIAAU PemaTth cTepeoMeTpryecKre 3a/1a4H, CBI3aHHBIE C BEIYMCIEHHEM 00BHEMOB.
cdepsl ®opMyJIHPOBATH OIPEEICHUE IIapOBOr0 CErMEHTa, IIApOBOTO CIIOs,
4.  Ypok 00001IeHNS ¥ CHCTEMAaTH3alNK 3HAHUN IIaPOBOT'O CEKTOpa.
Ipumensite GopMysbl U HAXOXKJICHUSI OOBEMOB IIAPOBOIO CEIMEHTA,
IIapPOBOT0O CEKTOPA.
Konmponsnas padoma No 14 no meme «O6vemst meny 2 Pematps crepeoMmeTpuuecKkie 3ajadud, CBs3aHHbIE C O0OBEMOM mIapa M
TUTOMIAIBIO ChephI
MopennpoBaTh peajbHbIE CHTYyallMd Ha SI3bIKE T€OMETPHH, HCCIEN0BATh
TIOCTPOEHHBIE MOJIENU C MCIIOJIh30BAHHEM TeOMETPHYECKHX MOHSITHH
Tema 11. NapuBUAyaIBHBIN NPOEKT O3HAKOMHUTBCSA CO CTPYKTYPOH U COJIEp’KaHUEM TE3HCOB.
AHanu3 npoekTa Mo 1. TloaroroBka 3alUTHON peyH. YMeTb 0TOMpaTh MaTepualt Jisl BBICTYIUICHHUSI.
KPUTEpUSM BHEIIHEH 4
oneHku. ITonroroBka
TE3H1COB JOKJIAJIA.
Paznen 1. «Anredpa u HayajJa MATEMATHYECKOI0 AHAIM32» 11
Tema 1.10 1. TlepooGpa3nas. [IpaBuna HaxOXKAEHUS IEPBOOOPA3HBIX OnepupoBaTh MOHATHSIMH: TIEPBOOOPA3HAasl, HHTErpaJl.
Wnrerpan 2. ILiomans KpHBOIMHEHHON TPAIICLUH 1 HHTErPall HaxoauThb nepBooOpasHble 3IeMEHTAPHBIX (YHKLHH; BHIYHCIATH HHTETPal
3 Mero S 1o opmyne Helotona—Jleii6ruma.
. JIbI BEIYHCIICHUS] HHTETPAJIoB "
3HAKOMHUTBLCS C HCTOPHEll pa3BUTHS MATEMAaTHUECKOr0 aHAIH3a
4. Teomerpudeckue MPUIOKEHUSI HEOIIPEAEIICHHOTO UHTErpaja
IIpakTHYecKkne 3aHATHSA
1. Haxoxzaenue MepBOOOpa3HbIX 3JIEMEHTapHBIX (QYHKIHA.
Beruncienue unTerpaios no ¢popmyne Herorona—JIeliOHua.
2. Beruncnenue mionaei ¢ HOMOIIBIO HHTETPAIOB 4
3. [IlpumeHeHue NPOM3BOAHOW M HWHTErpaja K PELICHHIO
MIPaKTHYECKNX 3a7a4
4. TlpunoxeHus WHTErpaia I HaXOXKACHUS (PU3MUECKUX M
TEOMETPUUECKHUX BENUYNH
5. IIpogeccuonansvHno-opuenmuposantoe cooepircanue
Pemenne 3amad Ha NpUMEHEHHE WHTErpaia Uil BBIYHMCICHHS
(pU3MIECKHX M SKOHOMUYECKHUX BEITHIHH
Konmponwvnaa paboma Ne 15 no meme «Humezpan» 2
Tema 11. NunnBuAyalIbHBI MPOEKT OBinajgeTph 3HAHUAMH 00 OCOOCHHOCTSX ITyONWYHOTO BBICTYIUICHUS U
AHanu3 mpoekTa 1o 1. KynbTypa BBICTYILICHHS. OCHOBHBIX TpHEMax MOAJCPKaHNUS BHUMAHHS ayIUTOPHH.
KPHUTEpHUSIM BHEIITHEH 2

OIICHKH. HO,Z[FOTOBKa
TE3UCOB AO0KJIaJa.
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Paznen 2. «I'eomeTpus» 16
Tema 2.6 1. Tlomartme BekTOpa. PaBeHcTBO BekTOpoB. ClokeHHe U AKTyaau3upoBaTh (DaKThl ¥ METONBI IUIAHUMETPHH, PEJICBaHTHBIE TEME,
Bexkrops! B BBIYMTaHHUE BEKTOPOB. Y MHO)KEHHE BEKTOpA Ha YHCIIO 6 HPOBOJUTH aHATOTHH.
MIPOCTPAHCTBE 2. KowmmianapHele BekToppl. IlpaBuio mapasuienenuresna. OmnepupoBaTh NOHATHEM BEKTOD B IIPOCTPAHCTBE.
PaznoxeHne BeKTOpa 10 TpeM BEKTOpaM D opMyIHPOBATH PABUIIO NAPAJIJISIICITUITE/IA ITPU CIIOKEHUH BEKTOPOB.
[IpakTHyeckue 3aHATHA 5 Cki1aapIBaTh, BBIYUTATH BEKTOPHI, YMHOKATh BEKTOP Ha YHCIIO.
1. Pemenue 3a1a4 no TeMe « BeKTOpHI B IPOCTPaHCTBE» H3yyaTh OCHOBHBIE CBOWCTBA 3TUX OIEPALII.
Tema 2.7 1. TlpsmoyrompHas cHcTeMa KOOPAMHAT B IIPOCTPAHCTBE. JlaBaTs olpeienieHre MpsMOyroibHOH CUCTEMBI KOOPAHHAT B IIPOCTPAHCTBE.
Meroj KOOpIMHAT B Koopaunater Bekropa. CBs3p MeXKAy KOOpAMHATaMU BoIpa3uTh KOOpIMHATHI BEKTOpA Yepe3 KOOPMHATHI €r0 KOHIIOB.
MIPOCTPAHCTBE BEKTOPOB M KOOP/IMHATAMH TOYEK 4 Hcnons3oBaTh GopMyITy AJIHHBI BEKTOpPA M PACCTOSHHS MEKAY TOUKAMHU.
2. CkajsipHOE TNpOM3BEJCHHUE BEKTOPOB. BrbIumcieHue yrios BruIpakaTh cKalspHOE NPOM3BEICHHE BEKTOPOB uUepe3 MX KOOPAWHATHI,
MEXKIY IPSMBIMH U TIOCKOCTSIMH BBIYMCIATH YOI MEXKIY IBYMsI BEKTOPaMH, BYMSI PSMBIMU.
3. JlBmxenue Haxomuth yroa mexay NpsMOH M IIOCKOCTBIO, Yroil MEXKAY IBYMs
HpaKT“quK“e 3AHATUSA IJIOCKOCTAMHU aHAJITUTUYCCKUMU METOAaMHU.
1. HpOCTef/’]UJI/]e 3aJ1a4¥ B KOOpJUHATAX HUcnoan3oBarh (bOpMyJ'ly PacCTOAHU OT TOYKH JI0 IIJIOCKOCTH
2. Pemenue 3a1a4 no Teme «BekTopbl» Ha HAXOXKJCHUE CYMMBbI
BEKTOPOB M INPOM3BEJCHUS BEKTOpA HAa YHCIIO, yria MEXay 2
BEKTOpaMH, CKIIPHOTO  TPOW3BEICHHS,  PAa3JIOKEHHE
BEKTOpa MO JBYM HEKOJUIMHEapHbBIM  BEKTOpaM B
KOOpJIUHATHOMU (hopMe.
Koumponovnan paooma Ne 16 no meme «Bexmopol ¢ 2
npocmpancmee. Memood Koopounam e npocmpancmee
Tema 11. Ilpogheccuonanvno-opuenmupogannoe coodeporicarnue OByaseTh TEPMUHOIOTHEH 1 TPO(EeCCHOHATBHOI IEKCHUKOM.
@opmbl v IpuHIMIGl | MHAMBHAYaIbHBINA NPOEKT
npodeCCHOHANBHOI, 1. TepmuHonorus u npodeccroHaNbHas JIEKCUKA. 2
COLMATIBHON U
MEXKYJIbTYPHOU
KOMMYHHKAIIHH.
Paznen 3. «BeposiTHOCTDh U CTATHCTHKA» 30
Tema 3. 1 1. IlpaBuno mpomsBeneHus. llepecranoBku.  PasmemieHwus. Hcnonp30BaTh NpaBWIO YMHOXKEHHUS ISl TIEPEYHCICHUS COOBITHH B
Kombunaropuxa Coueranus u MX CBOMCTBA 4 CIIy4allHOM OIIBITE.
2. bunom Herotona IMonb30BaThbest hopMynol U TpeyroJbHUKOM [lackanmst i ompeneneHus
IIpakTHYecKue 3aHATUSA HACIa COUCTAHIH
1. Pemenue 3a1a4 Ha pa3MEIIEHNS U COUETAHUS 2
2. Pemenue 3anau Ha npuMeHeHne Gpopmysbl 6nHoMa HpioToHA
TIPY BO3BEACHNUH /IBYWICHA B HATYPAJIBbHYIO CTCIICHb
Tema 3. 2 1. Cobprrus.  KomOunamm — coObituit.  IIpotmBomonoxkHoe Boiensite Ha MpUMepax ciaydaifHpIe COOBITHS B OMHMCAHHOM CIIy4aitHOM
OneMeHTsI TeOpUn coObITHE. BeposTHOCTE cOOBITHS OIBITE.
BEPOATHOCTEN 2. Cnoxenue BEPOSITHOCTEH. HesaBucumele COOBITHSL. 6 ®opMyJIHPOBATH YCIOBHS POBEICHNS CITYJaifHOTO OITBITA.
YMHOXEHHE BEpOSITHOCTEH HaxoauThb BeposSTHOCTH COOBITHH B ONBITaX C PABHOBO3MO)KHBIMHU UCXO/IaMU.
3. CratucTrdeckasi BEpOSITHOCTb Pematp 3a1a4u ¢ NCTIONB30BaHKNEM (DOPMYIIBI CIIOKEHNUS BEPOSTHOCTEHN
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IIpakTnyeckue 3aHATHS

1. Pemenne 3amad  Ha  BBEIYHCIICHHE
ucrionp3oBaHueM (opmyn KoMmOuHaTtopuku. Pemenne 3amau
Ha BBIYHCIICHHE BEPOSTHOCTEH CIIOKHBIX COOBITHI

BEPOSATHOCTEN ¢

IIpakTnueckass pabora Bwiuucnenue
UCNOJIb306AHUEM (POPMYTI KOMOUHAMOPUKU

gepoamuocmeit ¢

Pematp 3agaum Ha HaXOXIECHHE BEPOSTHOCTEH COOBITHH, B TOM HYHCIIE
YCIIOBHBIX C MOMOILBIO JIEPEBA CIy4aiHOrO OIBITA.

OnpeneasiTb HE3aBUCUMOCTh COOBITHII 1O (hOpMYyNle M IO OpraHM3aINN
CIIy4aiHOro OmbITa

Pa30uBaTh cl10)XHBIE SKCIIEPUMEHTHI Ha OT/ICJIbHBIE UCTIBITAHUS.
OcBanBaTh NOHATHSA . UCIBITAHNE, CEPHUSI HE3aBUCUMBIX UCIIBITAHUH.
IIpuBoaNTL NpUMepBI Cepuil HE3aBUCHMBIX UCTIBITAHUI.

IMpakTHyeckas pabora  Bwiuucnenue  eeposmuocmeint N N o
z PemaTs 3amaym Ha MOKMCK BEPOSTHOCTEH COOBITHH B CEPUM HMCIBITAHHUN IO
CLOIHCHBIX COObIMUTL .
TIEPBOTO YCII€Xa U B CEPHSIX UCIBITaHMIA bepHyIIH.
Tema 12. Ilpogpeccuonanvno-opuenmuposannoe cooepicanue OcBanBaTh BUIBI U (DOPMBI ICTOBON KOMMYHUKAITUHL.
JenoBoii ctuimb WHIMBHIyAIBLHBIH MPOEKT Pacmo3HaBaTh peKiiaMHBIC TEKCTHI B MPO(ECCHOHATBHOM JCATEILHOCTH.
1. Bumel gokymMeHTOB. Buasl u  ¢GopMbl  J1eT0BOH
KOMM YHUKAIHH. Pexnamubie TEKCTHI B

npodecCHOHATBHON NEeATETbHOCTH

Tema 3. 3
CraTtucTrka

CrydaifHbl€ BETHIHHBI

LleHTpanbHbIE TEHACHIIMU

MepnI pazdpoca

HenpepsIBHBIE CiTy4aliHble BETMYMHBI (pacrpeieNieHIs)

ISHESIEI N

. HopmansHoe pacnpenenenue

IIpaxkTHYecKue 3aHITUS

1. Peurenue 3a1a4 Ha pacrpeeleHIe TaHHBIX

2. Pemienue 3a7a4 Ha HAXOXJICHUC YMCIOBBIX XapaKTEPHUCTHK
BBIOOPKH

3. Pemenue 3aqau Ha rpaduueckoe MPeaoCTaBIeHIEe JTaHHBIX

IIpogheccuonanvno-opuenmuposannoe cooeprcanue
IIpakTuuyeckas pa6ora Ananus, oopabomka u zpaguyeckoe
npedocmasienue 0aHHbIX

Koumponwvnaa paboma Ne 17 no memam «Komobunamopuxa.
Dnemenmol meopuu eepoamnocmeit. Cmamucmuxay

OcBauBaTh TOHATHS: Cly4ailHas BeNWYMHA, paclpelesieHne, Tadiuna
pacnpenesieH s, [uarpaMMa pacrpeeieHus.

N3BaexaTh nHGOPMANUIO U3 TAOIHI] M TUATPAMM, HCIOJIB30BATH TaOIUIBI
u JII/IanaMM])I JJIs1 Hpe}lCTaBHeHHﬂ CTATUCTUYCCKUX NAHHBIX.

Haxonurs onucatensHble XapakTePUCTUKHU JTAHHBIX.
BoiiBurarb, KpMTHKOBaTH T'HIOTE3BI O
M3MEHYMBOCTH U ONpeelstomux eé pakropax
I[puBoauTH MpHUMeEPHI PACIPECICHUI, B TOM YHCIE T€OMETPHUYECKOTr0 U
OMHOMMAJIBHOTO.

CpaBHMBATB pacpe/IelieHUs] CTy4aiiHbIX BEIUYUH

HaxoanTpb 3HaYeHUsI CYMMBI U IPOU3BEACHHUS CITYYaHBIX BETTHYHH.

XapakTepe  CIy4alHOW

Crpoutrh W pacmo3HaBaTb  TIEOMETpUYECKOE M OMHOMHAIBHOE
pacrpezeneHue

OcBauBaTh NOHATHE MATEMATHUECKOT0 O>KUIAHUS.

IIpuBoauTh W 00CYXKIATH NPUMEPHl MPUMEHEHUSI MaTeMaTHIeCKOro

OXHIAHUS.
BbI4ncasiTh MaTeMaTHIECKOE OJKHUTaHNE.

Hcnonb30BaTh MOHSITHE MaTEMaTHYECKOTO OXKMUAAHHA U €r0 CBOWCTBA IpHU
peLIeHNH 3a1ad.

HaxomuTh 1o M3BECTHBIM (OpMYTaM MaTEMATHUECKOE OKHJIAHUE CyMMBI
CITy4aiHbIX BEJTUYHH.

HaxoauTh 110 13BECTHBIM (pOpMyTIaM MaTEMATHUECKNE OKUIAHHS CITyJalHBIX
BEJINYMH, UMEIOIINX T€OMETPHIECKOe M OMHOMHUAIBHOE PAaCHpeIeNCHNS
OcBauBarhb NOHATHUS: [UCOEPCUS, CTAaHJAPTHOE OTKJIOHEHHE CIydalHOU
BEIMYHHBL

HaxoauTte nucnepcuro no pacnpeeNIeHHIO.

Haxoauth 1o w3BeCTHBIM (hopMynaM JIUCIIEPCHIO T€OMETPHUYECKOTO |
OMHOMHAIILHOTO pacIpeeICHUs
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3HAKOMHUTBCSI C BBIOOPOYHBIM METO/IOM HCCIIEOBAHUS COBOKYITHOCTH
JTAaHHBIX.

OcBauBaTh NOHATHS: HENPEpBIBHAS CIIydaiHas BEJIMYHMHA, HETPEPHIBHOE
pacmpenenenne, QyHKIUS TUIOTHOCTH BEPOSTHOCTH.

IIpuBOANTH MPUMeEPHI HENPEPHIBHBIX CITYYalHBIX BEMUYHH.

OcBanBaTh MOHATHUS: HOPMAJIBHOE pacIpeieleHueE.

BoiiessiTe 1O ONMCAaHUIO CIIydaliHbIE BEJIWYMHBI, paclpeleNéHHbIe 0
HOPMAaJIbHOMY 3aKOHY.

IIpuBoguTh npuMepsbl  33j7a4d,  OPUBOISIINX K  HOPMaJbHOMY
pacpeneneHuLO.
Tema 12. NnauBuayanbHblil PoeKT O3HAKOMHUTBCA  C  KPUTEPUSIMHM  OLEHKH  MpPOEKTa:  aKTyalbHOCTH
Ily6nuunas 3amura 1. 3ammurta UHIUBHIYAJIBHBIX MPOCKTOB. 4 MpOOJIEeMAaTHKH MPOEKTa, KOPPEKTHOCTh TOCTAHOBKH IIEJCH, ONpEACICHUEM
IIPOEKTOB 3a/1a4, ypOBHEM CaMOCTOSTEIbHOCTH.
IloBTOpEHUE, IMpakTHyeckue 3aHATHSA Pematps npukiagHble 3a7a4d W3 PaslIMYHBIX 00JIacTed HAayKW W peajbHOMN
00001IeHHE, 1. IlpowsBonHast. Beruucnenuss mnpow3BogHoW. I[IpumeHeHue KH3HH C TIOMOIIBIO OCHOBHBIX TMOHATHH Kypca aireOpbl W Haval
cucTeMaTu3alust NPOU3BOJHOM K WCCIIEIOBAHUIO (YHKIHUH M IOCTPOCHHIO MaTeMaTHYECKOro aHAJIN3a.
3HAHUH rpaduka BbIGHpATH ONTHMAaJIBbHBIC CIIOCOOBI BHIUMCICHHUH.
2. TlepBooOpasnasi. Murerpan. HaxoxaeHne HeonpeneneHHbIX Hcnoab3oBaTe Uil peLICHHs 3a7ad ypaBHEHUS, HEPABEHCTBA U CUCTEMBbI
UHTETpaoB. BelunCiIeHnE ONpeNeIIEHHbIX UHTErPaIOB ypaBHEHHH, CBOWCTBA (YHKIMH 1 TpaduKOB
3. [lepBooOpaznas.  Muterpan. [lnomans  KpUBOMMHEHHOM
Tpaneuuu
2 Pewathb npocreiiune 3aga4y Ha HAXOKICHNUE JUIMH U YIJIOB B FEOMETPUYECKUX
¢urypax, npumensaTb Teopemy Iudaropa, Teopembl CHHYCOB U KOCHHYCOB.
4. Ilmouaas MOBEPXHOCTH TeEI. Haxoauts miomans MHOrOYroJbHUKA, Kpyra.
OO0BEMBI TET. Pacno3naBaTh nmonoOHbIe (PUTYPHI, HAXOIUTh OTHOIICHHS [UIMH M ILIOLIA eH.
Bexropsl. Meton koopauHat Hcnonb3oBaTh MpU PEIICHUN CTEPEOMETPHUYECKUX 3a7ad (PakThl U METOIBI
IJIAHUM €TPUHU
5. Kombunatopuka, 3JIEMEHTBI TEOpUH BEPOATHOCTEM. IHoBTOPATH N3Y4EHHOE U BBICTPAMBATh CUCTEMY 3HAaHUMI
CraTuctika. YncaoBble XapaKTepUCTHKHI
Tema 12. NHauBuayanbHbIA POEKT O3HAKOMHUTBCA C  KPUTEPUSAMH  OLEHKH  IPOEKTa:  aKTyaJlbHOCTH
[ly6nuanas 3amuTa 1. 3ammTa HHIMBHIYaTbHBIX TPOEKTOB. 2 MpoOIeMaTHKN TMPOEKTa, KOPPEKTHOCTh IIOCTAHOBKH IIEJIEH, ONpeAeIeHUEM
TIPOEKTOB 3a71a4, YpOBHEM CaMOCTOSITEILHOCTH.
Bcero: 236
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PP O0O~NO OIS, WNPE

13.
14.

15.
16.
17.
18.
19.

20.

21.

22.
23.
24,
25.
26.
217.
28.

29.
30.
31.

NPUMEPHBIE TEMbI HHANBUYAJIBHBIX ITPOEKTOB

. Marematuka B Oyayuieil celiagibHOCTH.

. [IpuMeHeHne CIIOKHBIX TPOIICHTOB B 9KOHOMUYECKIX PAcUEeTaXx.
. MaTpuynas anre6pa B SKOHOMUKE.

. duHaHCOBas MaTEeMaTHKa.

. CpenHue 3HaYCHUS U UX IPUMEHEHHUE B CTATUCTHKE.

. MaremaTuka - OCHOBa OyXrajJTepCKOro y4yéra.

. Cno>xHBI€ TIPOIIEHTHI B peaTbHON KU3HHU.

. Byxranrepckuit ydet kak QyHKIHS yIpaBICHUS

. [Ipoeccus Oyxrantep (PaspaboTka TecTa)

0.
1.

A B npodeccun 6yxrantep (CocraBiieHHe 3cce)

HcTopus pa3Buths OyXraaTepcKoro yJyera

CraHOBJICHUE U pa3BUTHE ydueTa B Poccun

CoBpeMeHHOE pe/ICTaBICHHE O OyXTalTEPCKOM ydeTe

TpynoBele QYHKIIMHU M TPYAOBBIC ACHCTBUS OyxXrajaTepa B COOTBETCTBHUH C
[TpodeccronanbHBIMU CTaHAApTaMU OyXTanrepa

CoBpeMeHHOe 1 OyayIee coOCTOsTHUE podeccuu Oyxranrepa

JIOKyMEHTBI B OyXTaJITEPCKOM ydeTe

Odopmnenue n 06padoTka OyXraaTepcKux JOKYMEHTOB

Cuera OyxranTrepckoro y4eta. [[BoitHas 3amuch Ha cyeTax

CocraBnenue OyxraiaTepckoro OajaHca majoro mpeanpustus (Ou3Hec-
TIJIaH)

Opranuzanus OpeanpuHUMATEeNbCKONM — nestenbHocTH.  [IpoOnembr  ee
peanus3anuu Ha COBPEMEHHOM dTare pa3BUTHUA.

Ponp mamoro ©OwuwsHeca B pa3BUTUM OKOHOMUKH P®  (peruona,
MYHUIIUTIAIBHOTO 00pa30BaHus).

Hcnpapiierne om0k B OyXraaTepcKoM ydeTe

Opranuzaius OyXraaTepcKoro yyeTa Ha MpeAnpUsTHI

Oco6eHHOCTH OYXTaJITEPCKOTO yueTa B 3apyO0eKHBIX CTpaHax

KpenuTs! v mpoIIeHTHI B )KU3HU COBPEMEHHOT'O YEJIOBEKA.

[IpotieHThI 1 6AHKOBCKUE PACUETHI.

[IpouieHTHI U KpeauT

JleHbru M00AT CYET, UK DJIEMEHTHI (PMHAHCOBOM MaTeMaTHUKH (ITPOIICHTHI,
KPEIUThI, BKJIAJIbI).

Pa3zpaboTka muuHO# (PMHAHCOBOM CTpPATETUU

CpaBHUTENBHBIN aHANIU3 TEXHOJIOTUI IHTEpHET-TOPrOBIIH.

Tewma, mpetoxeHHas! CTYACHTOM.
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4 YCJIOBUS PEAJIM3ALINUA ITPOI'PAMMOBbI
YUEBHOI'O IPEJJIMETA MATEMATHUKA
4.1 TpeOoBaHus K MATEPHAJbHO-TEXHHYECKOMY 00eceYeHUI0
Peanuzauus yueOHoro mnpenmera YII.04 Martematuka TpeOyeT HaaIu4us
yueOHOro kabrWHeTa MaTeMaTUKU - yuyeOHasl ayauTOpus IJIsl MPOBEIACHHS 3aHSATHIA
JEKIIMOHHOTO THUIMA, NPAKTUYECKOTO THIMA, TPYNIOBBIX M WHAMBHIYAJIbHBIX
KOHCYJIbTAIIMiA, TEKYIIEr0 KOHTPOJISI U TPOMEXKYTOUHOM aTTECTAIIHH.
O6opynoBaHue yueOHOro KaOMHeTa: KOMIUIEKT y4eOHOM MeOemnu:
- pabouee MecTO mpenoaaBaTes (CToJ, CTy);
- pabouune Mecta 00y4aromuxcs (CTOJbI, CTYJIbS)
Harnsaaeie cpencTBa oOy4deHwHs :
- Tabmuna neM. «@opMyIbl COKpAICHUS] YMHOKEHUS;
~ «OCHOBHBIE TPUTOHOM. TOXIECTBAY.

Kabunetr MateMaTHKH

O6opynoBaHue yueOHOTo KaOMHETa: KOMIUIEKT y4eOHOM MeOemu:

- pabodee MeCTO TperoaaBarens (CToJ, CTyI);

— pabouune mecta 00yJaromuxcs (CTOJbI, CTYJIbS)

HarnsinHbie cpeicTBa 00yUYeHus :

- KOMIUIEKT Ta0uI] «AnreOpa v Havasia aHanusay; «lI[ponsBoiHas u
nepBoOOpa3Has»;

- Tabnuna «OCHOBHBIE TPUTOHOM. TOXKAECTBAY, «DOPMYIbI COKpAILIEHHOTO
YMHOKeHUsD», «Ctepeomerpusi» Gopmyibl u rpadukm;

TexHuueckue cpescTBa 00yUeHUsI:

- mynbetuMeaua-npoextop Infocus IN114 x Full 3D;

- oKpaH HacteHHbI Lumien Eco Picture Mftte White;

~ TIePCOHATBHBINA KOMITBIOTEP C YCTAHOBJICHHBIM MTPOTPAMMHBIM
obecrieueHuEM, MOAKIIOUCHHBIN K ceTu HTepHeT.

4.2. llepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, OCHOBHOH M
JAOMOJHUTEJbHOM Y4eOHOH JIMTepaTypbl, HeO0XO0AMMON [Jisi OCBOCHHUS
y4eOHOro nmpeaMera MaTeMaTHKA

HopmaTuBHbIE IPaBOBBIE JOKYMEHTHI:

1. OenepanbHbiii 3ak0H oT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBaHuu B
Poccuiickon @enepanum».

2. [Tpuka3z MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepkaeHUU
denepanbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApPTa CPEIHETO
(mosTHOTO) 001IIeTO 00Pa30BAHUSIY.

3. [Ipukaz MunucrtepcrBa npocsemenuss PO or 18 mas 2023 r. Ne 371 «O0
yTBEpPKACHUU (peaepanbHOil 00pa30BaTENbHOM MPOrpaMMbl  CPEIHETO
0011ero 00pa3oBaHU

4, ®denepanbHbli TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPETHETO
npodeccuoHaabHOr0 00pa3zoBanus no cnenuaibHoct 38.02.03
OnepanmoHHasi JESITEIbHOCTh B JIOTUCTHKE, YTBEPXKACHHBIM MTPUKA30M
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MunuctepctBa oOpa3oBaHusi W Hayku Poccuiickoit ®Denepanuu  OT
21.04.2022 No257.

5. [Tpuka3 Munnpocsemenus Poccun ot 24.08.2022 Ne 762 «O06 yTBepKIeHUU
[lopsanka opraHu3any U OCYILIECTBICHHUS 00pa30BaTENbHON JESTEIBHOCTH
no o0pa3oBaTelbHBIM IporpaMMaM CpeAHero  mnpodeccHOHaIbLHOTO
o0pa3oBaHUA;

6. ITpuka3z Munnpocsemiennst Poccum ot 01.02.2024 Ne62 «O BHeceHHH
U3MEHEHH B  HEKOTOpble MpHuKa3bl MUHUCTEPCTBA  MPOCBEIICHHUS
Poccuiickoit ®enepanuu, kacaromuecs (enepanbHbIX 00pa3oBaTebHBIX
OporpaMM OCHOBHOTO 00mero oOpa3oBaHHUs M CpPEIHEro OOLIero
00pa3oBaHUs;

7. [Ipukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHecenun
u3MeHeHnid B mnpuioxeHus Ne 1 um Ne 2 k mnpukasy MuHucrepcrsa
npocsemenus: Poccuiickoit ®enepanuum ot 21 centsiops 2022 r. N 858 «O6
yTBEpKJIEeHUU (eaepaibHOro0 TepedHs Y4YeOHMKOB, JOMYIIEHHBIX K
UCIIOJIb30BAHUIO  TIPU  pealu3alid  MMEIOUUX  TOCYJAapCTBEHHYIO
aKKpeIuTanuio  00pa3oBaTeIbHBIX MPOrpPaMM  HAYaJIbHOTO  OOIIETO,
OCHOBHOTO OOIIEro, CpeaHero oOIero oOpa3oBaHUs OpraHU3AIUSIMH,
OCYIIECTBIISIIOIIUMU  00Pa30BaTEIbHYIO JEATEIBHOCTh M YCTAaHOBJICHHUS
NPeIeTbHOT0 CPOKA UCTIOIB30BAHUS UCKITIOUEHHBIX YYEOHUKOBY;

8. [Tucemo MunucrtepctBa npocsemienust PO ot 1 mapra 2023 r. Ne 05-592 «O
HAIPaBJICHUM peKOMeHJauuin» («PekoMeHIanuy 1o peaau3aldyd CPeIHEro
o0miero o0pa3oBaHus B IPEJENax OCBOEHUS 00pa30oBaTeNIbHOM MpOrpamMmbl
CpeIHero NpogecCUOHAIbHOIO 00Pa30BAHMSI»)

OcHoOBHas JUTEpaTypa

1. AaumoB, IlaBkat ApudkaHoBud. Martemaruka: anredpa W Hayaia
MaTeMaTUYeCKOTO aHajau3a, reoMmeTpus. Anrebpa W Hayala MaTeMaTHYECKOTO
ananmu3a. 10—11 xmaccel : 6a30BBIM W yrIIyOJNEHHBIN ypoBHU : yueOHuK / 111, A.
Amumos, 0. M. Konsarun, M. B. Tkauésa [u np.]. — 10-e u3zn., crep. — Mocksa:
[Ipoceemenne, 2022. — 463, [1] c. : win. ISBN 978-5-09-087759-6. [caiiT]. -
Martematuka: anreOpa ¥ Hayajia MaTEMaTHIECKOTO aHalln3a, TeoMeTpusi. Anredpa u
Hayajga MaremaTudeckoro ananuza. 10-11 kmaccel. ba3oBblii M yrayOJa€HHbBIN
ypoBHU. DDV (prosv.ru)

2. ATtanacsii, JleBon CepreeBudy. Marematuka: anrebpa W Hayana
MaTeMaTH4YecKoro aHaiausa, reometpus. 'eomerpms. 10—11 kmaccer: yueb. s
o0mreoOpasoBar. opranu3aiuii: 6a3oBsiii 1 yriayos. ypoBaw/[JI.C. AtanacsH u mp.].
— 10-e m3n., crep. — M.: [IpocBemenne, 2022.—287 c.: wi. — (MI'Y — mkone).
ISBN  978-5-09-087645-2 |[cair]. - Maremaruka: anrebOpa ¥ Hadvaia
MaTEeMaTUYeCKOro aHanuza, reomerpus. ['eomerpus. 10-11 kmaccel. ba3oBeiii u
yri1yOnaéHHBIN ypoBHU. DDV (prosv.ru)

3. AdanacseB, B. B. OcHOBbI yueOHO-UCCIEA0BATENbCKON JEATEIbHOCTU
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yueOHOe mocobue mjisi cpenHero mnpodeccuoHaabHOro oOpazoBanus / B. B.
Adanacwes, O. B. I'pubkosa, JI. 1. YkonoBa. — Mocksa : U3narensctBo KOpaiit,
2023. — 154 c. — (IlpodeccruonanpHoe 00pa3oBaHUE). —

ISBN 978-5-534-10342-7. — Tekctr : »snektpoHHbI // OOpa3zoBaTenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517735

4, BaiikoBa, JI. A. OCHOBBI Yy4eOHO-HCCJIEIOBATEILCKON JESATEIBHOCTH
yuyeOHOe mocoOMe Il CpeaHero  mpodeccHoHaNbHOro  obOpa3oBaHus /
JI. A. baiikoBa. — 2-e¢ u3n., ucnp. U pon. — Mocksa | UznarensctBo Opaiit,
2024. — 122 c. — (IIpodeccuonanvuoe odOpazoBanue). — ISBN 978-5-534-
12527-6. — TekcT : anexktponnbii // O0pa3zoBaTenbHas miardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/542375 .

JlonosHuTeNnbHAA IUTEPATYPA
1. Boromonos, HukoJaii BacunibeBnu. Marematuka. YTi1yOJICHHBIH YPOBEHb.
10—11 «xnaccel © yueOHUK i cpenHero obmero oOpaszoBanus / H. B.
boromonos, Il. . Camoiinenko. — 5-e¢ u3a., mepepad. u jgomn. — Mocksa :
NznarensctBo FOpaiit, 2023. — 398 c. — (OOGmieo6pa3zoBaTeabHbIA ITUKIT). —
ISBN 978-5-534-16224-0. — Tekcr : onektponHbli // (OOpa3oBaTenbHas
miatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/530642

2. BoromouioB, Hukouaii BacuabeBudu. MaTtemaTtuka. 3aiauu ¢ pelICHUSIMU:
yuyeOHOe  mocoOme s CpeaHero  mpodecCHOHANIbHOrO  obpa3oBaHus /
H. B. boromoinoB. — 2-e u3a., ucnp. u gon. — Mocksa: M3narenbctBo HOpaiir,
2023. — 755 c¢. — (Ilpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-
16211-0. — Texkcr: anektpouusiii // O6pa3zoBatenbHas miathopma FOpait [caiT].
— URL.: https://urait.ru/bcode/530620

3. Ila0ynun, Muxaun HBaHoBuY. AnreOpa W Hadaja MaTeMaTHYECKOIO
ananu3a. Jlunakrudeckue matepuansl kK yaeOHuky III.A. Amumora u apyrux. 10
Kiacc: yde0. mocobue s obmeoOpa3oBar. opraHu3anuii : 0a30BbI U yriayOd.
ypopau / M. W. Illabynun, M. B. TkaueBa, H. E. ®&nopoBa — Mockaa:
ITpocsemenue, 2023. — 207 c. : un. ISBN 978-5-09-096401-2.

4, la0ynunn, Muxann HMBanoBu4. AnreOpa ¥ Hadajla MaTEMaTHYECKOTO
ananmmsa. /[unaxkrtuyeckue matepuansl K yueOHuky III.A. Anumosa u apyrux. 11
Kiacc: yde0. mocobue s obmeoOpa3oBar. opraHu3anuii : 0a30BbI U yriayOJ.
ypoBau / M. W. labynmn, M. B. TkaueBa, H. E. ®&mopoBa — Mocksa:
ITpocsemenune, 2023. — 191 c. : un. ISBN 978-5-09-057438-9.

S. Kpynuna, Hatanss HukonaeBHa. [loypounsie pa3pabOTKu 110 reOMETPUH.
10 xmacc : mocobue mst yunrens / H.H. Kpynuna. — 2-e uzn., 3. —: 288 ¢. — MockBa

: BAKO, 2021. — (B nomol1ib NIKOIHOMY YUUTENI0). — TekcT : anekTpoHHbiid. [SBN
978-5-408-04645-4.
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https://urait.ru/bcode/542375
https://urait.ru/bcode/517735
https://urait.ru/bcode/530642
https://urait.ru/bcode/530620

6. HNuenckass, Mupa AuexcanapoBHa. I'eomerpua 10-11  kiaccsl.
CamocTosiTeNlbHBIE W KOHTpOJIbHBIE paboTel K yueOHuky JI.C. ArtanacsHa.
Pa3pesnbie kapTouku cocT./ M.A. Nuenckasi. — Bonrorpan: Yuurtens, 2020. — 154
c. ISBN 978-5-7057-0685-3.

7. bopucoB, E.®. OCHOBbl SKOHOMHUKH : Y4YEOHHMK M NPAKTUKYM JUIS
cpeanero mpodeccuonanpHoro obpasopanus / E. ®@. BopucoB. — 7-¢ wu3n.,
nepepad. u gon. — MockBa : WznarensctBo HOpaiit, 2024. — 383 c. —
(ITpodeccuonanvuoe obOpazoBanue). — ISBN 978-5-534-02043-4. — TekcT :
anekrponnbii /[ OOpasoBarenbHass miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536597
8. Mokuii, M. C. DxoHOMHUKA OpraHu3aluy .| YYEOHUK M TPAKTUKYM JJis
cpeanero mnpodeccronanpHoro ooOpasoanusi/ M. C. Mokuii, O. B. A3zoesa, B.
C. VBanosckuii ; nox pegakuueit M. C. Mokusi. — 4-e uzj., nepepad. u gom. —
MockBa : WszmarensctBo IOpaibit, 2024. — 297 c¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-13970-9. — Tekct : 2JeKTpOHHBIN //
O6pa3zoBaTenbHas iaTdopma Opaiit [caifT]. —
URL: https://urait.ru/bcode/536608

Q. @OuHaHCHI, JIEHEe)KHOE OOpalleHre U KPeauT : y4eOHUK M MPAKTUKYM JUJIst
cpeanero mpodeccuonanpHoro obpazosanus / . B. BypakoB [u ap.] ; mon
penakmueit JI. B. BypakoBa. — 3-e wu3m., mepepab. m gom. — Mocksa :
NznarensctBo IO0paiit, 2024. — 303 ¢. — (Ilpodeccnonansuoe o6pazoBanue). —
ISBN 978-5-534-17281-2. — Tekct : osnektpoHHbii // OOpa3zoBaTenbHas
iatdopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/538286

10. TI'pu6os, B./l. OCHOBBI YIIpaBIEHYECKOH JEATEIBHOCTU . YYEOHUK U
OpaKTUKyM IS cpexHero mpodeccuonaabHoro odpasosanus/ B. JI. I'pubos, I'.

B. KucnskoB. — MockBa : W3marensctBo IOpaiit, 2024. — 315 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-16881-5. — TekeT
anektponnblii /[ OOpaszoBarenbHast miatdpopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/536955

4.3. IlepeyeHb MPOrpaMMHOI0 odecnevyeHUus, MPopecCHOHAIbHBIX 0a3
JAHHBbIX, UHGOPMAIMOHHBIX CIIPABOYHBIX CUCTEM PeCYpPCOB MH(OPMALIMOHHO-
TeJIEKOMMYHUKAUNOHHON ceTn «UHTepHeT», HEOOXOAMMBIX /J OCBOECHHS
yueOHOro npeaMera MaTeMaTuka

Hcnonp3oBanue HHPOPMAITMOHHBIX PECYPCOB
cetu «MHTEpHET»
> https://edu.gov.ru/ - caiit Munnpocsemienus Poccnn;
> https://edu.ru/ - caiit MunancTepcTBa 00pa3zoBaHus 1 HayKu PD;
» https://profspo.ru/ - PROFo6pa3oBanue;
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> https://urait.ru/ - OOpa3oBatenbHas miatgopma FOpaiit. s By30B u
CCY30B;

> https://biblioclub.ru - 9bC «YHuBepcureTckas OnOIMOTEKa OHJIAWHY» YUTATh

AIIEKTPOHHBIC KHUTH,

eLIBRARY.RU - HAYUHAS SJIEKTPOHHAS BUBJIMOTEKA;_

https://lanbook.com/ - OBC Jlans;

https://mathb-ege.sdamgia.ru - oGpa3oBaTebHbIi TOPTAJ IS IOATOTOBKHU K

IK3aMEHaM

https://resh.edu.ru/subject/51/ - Poccuiickas 3J€KTpOHHAS IITIKOJIA

http://www.mathege.ru - CrpaBouynass HHPOpPMALUS M0 MATEMaTHYECKUM

JHCIMIUTHHAM

http://uztest.ru — oTKpeITHIH OaHK 3aJaHH [0 MaTEMAaTHKE

https://mat.1sept.ru/ - caiit razetsl «MaTeMaTHKa»

https://urok.1sept.ru/ - hectuBans negarorundeckux uaei «OTKPBITHIA YPOK»

(«ITepBoe ceHTSIOps»)

https://eidos.ru/ - atepHeT - sxypHaI « DHa0C»

https://exponenta.ru/ - o6pa3oBaTebHbI MAaTEMATHICCKUI CaliT

http://kvant.mccme.ru/ - anekTpoHHas Bepcus xKypHaia «KBaHT.

www.math.ru/lib - snekTponHas matemaTuyeckasi OUOIHOTEKA.

http://www.aup.ru/ (AIMHHHCTPATHUBHO-yIPABACHUCCKUA TIOPTAN).

https://web.archive.org/  (DenmepanbHblii  00pa30BaTENbHBIN  HOPTAl

«DKOHOMHKA, COITUOJIOTHS, MCHEIDKMEHTY).

YV VV

YVVYV VY

YVVVVVYVYY

4.4,  Oco0eHHOCTH peaju3alUU Yy4eOHOro mpeaMera MaTeMaTHKa JJIf
o0ydyalomuxcss M3 YHCIa HUHBAJIWAOB MW JHMI € OrpaHMYEeHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI

[Ipu oOydeHUM Ul C OrpPaHUYCHHBIMH BO3MOXKHOCTSIMU  370POBbBS,
npenycMaTpUBaeTCsl HHANBUYaIbHBIN TpaduK 00ydeHHUs .

WNuBanupl u nuiia ¢ OrpaHnYeHHBIMU BO3MOKHOCTSIMU 37J0POBbsSI 00€CTICUEHBI
NEYaTHBIMU M BJEKTPOHHBIMU 00pa30BaTelIbHBIMH pecypcamMu B  (dopmax,
aJanTUPOBAHHBIX K OTPAHUYEHUSM UX 3[I0POBBSI.

JInst  OCyIIECTBIEHHUSI MPOUEAYp TEKYLIEro KOHTPOJS YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTeCTalud OOYYaroIMXCs, CO3AAl0TCs (OHABI OIEHOYHBIX
CPEACTB, AaJaNTUPOBAHHBIE JUIsi MHBAJMIOB M JIMIl C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 3JI0POBbSI M TO3BOJISIIOUIME OLUEHUTHh JOCTHKEHUE HMH
3aIJIaHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHOW MPOTpaMME Pe3yJbTaTOB
oOydeHHsI U YpOBEHb C(POPMUPOBAHHOCTH BCEX KOMIIETCHIINN, 3asBIICHHBIX B
o0Opa3oBaTeIbHON MpoTrpaMMme.
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5 KOHTPOJIb 1 OIEHKA TOCTUXKEHUM PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O ITPEJMETA VYI1.04 MATEMATHUKA
JlocTkeHne JTMYHOCTHBIX PE3YJbTaTOB OIICHUBACTCS Ha KAaYCCTBEHHOM
ypoBHe (0e3 ormeTku). ChHOpMUPOBAHHOCTH METANPEIMETHBIX M MPEIMETHBIX
YMEHHI OIlCHWBaeTCA B OalaX IMperojaBaTreiieM B IPOIECCE BBITOTHCHUS
OCHOBHBIX BHJIOB YYE€OHOH JEATETLHOCTH OOYYaIOMIUXCS, TECTHPOBAHUSA IIO
pe3yJIbTaTaM TEKYIIEro KOHTPOJIS U MMPOMEKYTOUHON aTTECTAITHH.

Pe3ynbTaThl 00yueHust

Ouenka pe3ynbTaToB
(popMbI 1 MeTOBI)

JIMYHOCTHBIE PE3YJIbTATDI:

1) rpaxaaHCcKOro BOCIUTAHUS:
c(hOpMUPOBAHHOCTh rpaXk TAHCKOM MO3ULUHU
oOyyJaromerocsi Kak akTUBHOTO W OTBETCTBEHHOTO YJICHA
POCCHIICKOTO oOrmrecTBa, npeCcTaBICHNE 0
MaTeMaTUYECKUX OCHOBAax (GyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SIBJICHHUH, MPOLENYp TPa)XIaHCKOTO
oOmiectBa (BBIOOpBI, OMPOCHI U JAPYroe), YyMEHHE
BSaI/IMOJIeI\/'ICTBOBaTI) C cConuajJbHBIMU HWHCTUTYTaMH B
COOTBETCTBHUH C UX q)yHKHI/ISIMI/I 1 HAa3HAYCHUEM,

2) NMATPUOTHYECKOT0 BOCIIUTAHUS:
c(hOpMHUPOBAHHOCTh poccuiickon rpak TAHCKOM
UJCHTUYHOCTH, YBAXKEHUS K MPOILIOMY M HACTOALIEMY
POCCHICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCHUMCKOU
MaTeMaTU4eCcKOoil LIKOJIBI, UCIOJIb30BAHUE 3TUX
JOCTHKEHH B JpPYrux HayKaX, TEXHOJOTHAX, chepax
SKOHOMUKH;

3) IYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja,
c(hOpMHPOBAHHOCTH HPaBCTBEHHOT'O CO3HaHUA,
STHUYECKOrO TOBEJIEHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JIOCTIKEHHH HayKu U JesTeIbHOCTHIO
y4€HOT0, OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYHMBOTO OyIYyIIETO;

4) 3CcTeTHYEeCKOro BOCIHTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAS ICTETUKY
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajady,
pElIeHU, paccyxJieHuH, BOCIPUMMYHUBOCTD K
MaTeMaTHYEeCKUM acClleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢u3HYecKoro BOCIUTAHMSI:
c(OPMHUPOBAHHOCTb YMEHHUSI MPUMEHATh MaTEeMaTHUYECKUE
3HaHUS B HMHTEpecax 3J0pOBOro M Oe3omacHoro obpasa
KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30POBBIO
(3m0poBO€ nMUTaHKe, cOaTaHCUPOBAHHBIN PEXUM 3aHATHH U
OT[IbIXa, perynspHas dusnueckas aKTUBHOCTB),
¢u3nyeckoe  COBEpIICHCTBOBAHWE  MPH  3aHATHSX
CIIOPTUBHO-03/I0POBUTENILHON AEATEIBHOCTBIO;

6) TPya0BOro BOCHIMTAHMSI:

TOTOBHOCTh K TPYJy, OCO3HAaHHE IIEHHOCTU TPYIOJI00US,
MHTEpEC K pa3nuyHbIM cdepaM npodeccroHaabHOU
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JEATEIIbHOCTH, CBSA3aHHBIM C MaTEeMAaTUKOW U €€
NPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oyaymiel mpodeccur H pealin30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIaHbI, TOTOBHOCTb U CIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO HA
HOPOTSDKCHUU BCEH JKM3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B peleHnn MPAKTUYECKUX 3a1a4
MaTeMaTU4YeCKOH HAIPaBICHHOCTH;

7) 3KOJOrM4eCKOro BOCIIMTAHMSA:
c(OpMUPOBAHHOCTb 9KOJIOTHYECKOM KYJIbTYPBI,
MOHMMaHUE BIIMSTHUS COLIMATTBHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOW U COUUATBHOU
cpensl, OCO3HaHHE TJI00aJTBHOTO Xapakrepa
HKOJIOTUYECKUX MPOOJIEM, OpHUEHTAIUS HA NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUH I pemieHus 3aaad B OOJIacTH
OKpYIKaroIel cpepl, IIIAaHUPOBAHUE MTOCTYITKOB U OI[CHKH
MX BO3MOJKHBIX MTOCIIEICTBUH TS OKPYKAIOIIEH Cpebl;

8) HEeHHOCTH HAYYHOTO0 MO3HAHMS:
C(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHUTHSI HAYKH M OOIIECTBEHHON
MPAKTUKH, TOHUMAaHHUE MaTeMAaTHIECKON HayKH KakK cephl
YeJIOBEUECKOW JIeATENIFHOCTH, JTaloB €€ pa3BUTHS H
3HAYAMOCTH JUISl Pa3BUTHUSl [MBWIM3ALWHU, OBJIAJICHUC
SI3PIKOM MAaTEeMaTUKA M MaTeMaTU4eCKON KYIbTYypOH Kak
CPEACTBOM IO3HAHHS MHPA, TOTOBHOCTH OCYIIECTBISITh
MPOCKTHYIO M HCCIEAOBATEIbCKYI0  JICATEIHHOCTD
WHIWBHYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

OBiajieHHe YHMBEPCAJIbHBIMH MO3HABATEIbHBIMH
NelCTBUAMU:

Ba3oBble Joruyeckue aelcTrBys:

® BBISBJIATH U XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKH
MaTEMAaTHYECKUX OOBEKTOB, IIOHSTHH, OTHOIIEHHI
MEXAYy TOHATHAMH, (POPMYIHPOBATH OMPEACIICHUS
MOHATUH, YCTaHABIMBATh CYIICCTBCHHBIH NpPU3HAK
Kiaccuukanu, OCHOBaHMS g OOOOIICHUS |
CPaBHEHHMSI, KpUTEPHUH ITPOBOAMMOIO aHAIIN3a,

® BOCHPUHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBHIBATH
CYKIEHHs:  yTBEpPIUTCIbHBIE W  OTPHUIATEIBHEIC,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHbIC;

® BLISBIATH MaTeMaTUUECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3U M TPOTHUBOpeuHsi B (akTax, ITaHHBIX,
HaOMIOJICHUSX M YTBEPXKJICHUAX, TpeyiaraTh KpUTepUun
JUIS BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNiA;

e JenaTh BBIBOABLI C MCIIOJIB30BAHHEM 3aKOHOB JIOTHKH,
NENYKTUBHBIX U  HMHAYKTUBHBIX  YMO3aKIIOYECHUI,
YMO3aKJTIOUYEeHUH 10 aHAJIOTUH;

® TIPOBOJUTH CaMOCTOSTEIHHO JIOKa3aTeIbCTBA
MaTeMaTHYeCKUX  YTBEpXKACHUW (NpsAMBIE ©  OT
MIPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIIUIO, TPUBOIUTH
MIpUMEPHI 31 KOHTPIIPUMEDHI, 000CHOBEIBATH

—BBITIOJTHEHHE MPAKTUYECKUX
3aJjaHNil Ha 3aHSATUSX;

— YCTHBIN 0TIPOC;

— MUCHMEHHBIH OIPOC;

— CaMOCTOSITEIbHbIE Pa0OTHI;

—HWHJIMBUyalbHble U TPYIIOBBIE

(hopMBI;

TECTHPOBAHUE;

CaMOOLIEHKA U B3aMMOOLICHKA;

— MpakTU4YecKue padoThI;

KOHTPOJIbHBIE PaOOTHI;

BBITIOJTHEHHE HSK3aMEHAIIMOHHBIX

3aJaHuMN.
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COOCTBEHHBIC CY)K/ICHUS H BBIBO/IBL;

e BhIOMpaTh cHoco0  pemieHuss  yuyeOHOH  3amaym
(cpaBHHMBaTh HECKOJILKO BAPUAHTOB PELICHUSI, BBIOMPATh
HaunOonee TOIXOMSIIUNA ¢ Y4ETOM CaMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBble ucciieqoBarebcKue AeiicTBUs:

® UCIOJB30BaThb BOMNPOCHl KaKk  HCCIEN0BATEIbCKHUM
WHCTPYMEHT TMO3HaHMs, (OPMYIUpPOBATH BOIPOCHI,
bukcupyrommue IPOTUBOPEYHE, npobiemy,
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

® TPOBOJUTH CaMOCTOSITETTbHO CIUTaHUPOBAHHBIN
9KCIEPUMEHT, MCCIEJ0BaHME IO  YCTAHOBJIEHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHUS,
mpouecca,  BbISIBJICHHIO  3aBUCUMOCTEH  MEXAY
00BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMY;

® CaMOCTOSITEIbHO  (OpMyaUpoBaTh  00O0OIIEHUST |
BBIBOJIBI TI0 pe3ysibTaTaM IPOBENEHHOTO HAOIIOAEHUS,
HCCIIEIOBAHUS, OLIEHUBATh IOCTOBEPHOCTD MOTYYEHHBIX
pe3ynbTaTOB, BRIBOJIOB U 000OIICHMIA;

® MPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IIpolecca, a
TaK)K€ BBIJIBUTATh TPE/IOJIOKEHUS O €ro pPa3BUTHUU B
HOBBIX YCIIOBUSIX.

Pa6ora c undopmanmeii:

® BBISBISTD e UITUTHI uH(popManuu, JAHHBIX,
HEOOXOIMMBIX JJIsi OTBETa Ha BOMPOC U Ui PELICHUs
3a/1auu;

e BbIOMpaTh MH(OPMALMIO U3 HMCTOYHUKOB Pa3IUYHBIX
TUTIOB,  aQHAJM3UPOBaTh,  CHCTEMATHU3UPOBATH U
HMHTEPIPETUPOBATh MHGOPMAIUIO PA3TUYHBIX BUAOB U
(dhopM mpencTaBICHHUS;

® CTPYKTypUpOBaTh HH(}OpPMaLNIO, TPEACTABIATH €€ B
pa3nuuHbIX (hopMax, HIUTFOCTPUPOBATH I'padUUeCKu;

® OLICHUBATh HaAEKHOCTD uHpopManuu o
CaMOCTOSITENIBHO  COPMYJIMPOBAHHBIM  KPUTEPUSIM,
c(hOopMYITHPOBAHHBIM CAMOCTOSITENHHO.

OBJajieHHe YHUBEPCATbHBIMA KOMMYHHMKATHBHBIMH
y4eOHBIMHU JeHCTBUSMMU:

e BOCIpUHUMATh U  (GOPMYIUPOBATH CYXKACHHUS B
COOTBETCTBUU C YCIOBHUSAMH M IIENIIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, AABaTh MOSICHEHUS I10
XOJly pelieHusl 3a/ladyl, KOMMEHTHUPOBAaTh MOJYy4YECHHBIN
pe3ynbTar;

e B X0Je OOCYXIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY
oOcykqaemMoil TeMbl, MpoOJIeMbl, pelraeMol 3aaayd,
BBICKAa3bIBAaTh WJIEW, HAIICJICHHbIE Ha TOUCK pEIICHMUS,
COTIOCTABJISITH CBOM CYXKJIEHUSA C CYKICHUSIMHU JPYTHX
YYaCTHUKOB JMaliora, OOHapyXHBaTh pazluyue U
CXOJICTBO TO3UIINH, B KOPPEKTHOM dopme
(hopMynUpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS,
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NPECTAaBIATh  pe3yJabTaThl  pEIIeHUs  3a1add,
IKCIIEPUMEHTA, UCCIIeIOBAHMS, IPOEKTA,
CaMOCTOSITEJIbHO BbIOMpATh (OpMaT BBICTYIUICHUS C
yuy€ToM  3agad  Mpe3eHTallid U OCOOEHHOCTEH
ayIUTOPHH.

OBJ1ajieHUe YHHBEPCAJIbHBIMU PEryJSTUBHBIMHU
yueOHBIMU JeHCTBUSMU:
Camoopranu3zanms:
® COCTaBJIATH IUIaH, AITOPUTM PEILIEHUs 3a/1a4M, BbIOUpATh
cnoco0 pemieHusi ¢ y4€TOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM HOBOM
nHpopmanuu.
CaMOKOHTPOJIb, SMOIUOHAILHBIH HUHTEJLIEKT:
® BIIAJICTh HaBbIKAMHU II03HABATEJIBHOM pedieKCHN Kak
OCO3HAHMUSI COBEPIIAEMBIX IEUCTBUUA W MBICIUTEIBHBIX
MPOLIECCOB, MX PpE3yJIbTAaTOB, BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLIecca U Pe3ysbTara
peuIeHuss MaTeMaTHYECKOW 3a/1a4u;
NPEIBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH
NPy  pEIIeHUH 3aJayd, BHOCHUTh KOPPEKTHUBBHI B
NEeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HaWJIEHHBIX OmINOOK, BBISIBIICHHBIX
TPYIHOCTEN;
OLICHUBATh COOTBETCTBHE pe3y/bTaTa LEIN U YCIOBUSM,
OOBSACHATh MPUYUHBI TOCTHKEHUS WIM HEIOCTHKCHUS
pe3yNbTaTOB AESITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITeJIbHOCTD:

® TIOHMMATh U UCIIOJIB30BATh IPEUMYIIECTBA KOMaH/IHOW 1
MHIUBUTyaIbHOM pabOTHI IPH peIIeHNH YIeOHBIX 3a/1a4,
OPUHUMATh  [eIb  COBMECTHOH  JIESTEIBbHOCTH,
IUIAHUPOBAaTh ~ OPTaHM3ALMI0 COBMECTHOW  pPaboThI,
pacnpenenats  BuUABI  pabOT,  JOTOBapHBATHCH,
00CyX1aTh TIpoIllecCC M Pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIFO/IeH;

ydacTBOBaTh B  TIpPYyNmoBeIX  (opmMax  paboOTHI
(oOcyxeHus, 0OMeH MHEHU, «MO3TOBBIE IITYPMbBD» U
WHBIE), BBIIOJHATH CBOI  4YacTb  pabOTBl |
KOOPJIMHHUPOBATh CBOU JCUCTBHSA C APYTUMH HWiICHAMHU
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OO
OPOAYKT 1O  KpUTEpUsM,  cHOpMyIHMpOBaAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUSL.

INPEJIMETHBIE PE3YJIbTATBI

YeOHbI K AT AN HAYAJIA MATEMATHYECCKOI
AHAJIN3A»

—BBIIOJIHEHHE MIPaKTUYECKUX
3a/laHUN HA 3aHATUSAX;
— YCTHBI OIIPOC;
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Yuca ¥ BoIYHCTEHUA:

ONEPUPOBATh TMOHATUSMU: HATypajibHOE, LIEJoe
YHUCJIO0, UCTOJIB30BaTh MPU3HAKU JIETUMOCTH LIENBIX YHCET,
pa3iioKEHUE YKCIa Ha IPOCThIE MHOXKUTEIH ISl PEIICHUs
3aJa4;

ONEPUPOBATHh  TOHATHSAMHU:  pallMOHAIBHOE U
JEUCTBUTEIBEHOS YMCIO, OOBIKHOBEHHAS M JICCATHYHAS
Ipo0Ob, MPOLICHTHI,

BBITIOJIHATE ~ apU(PMETHYCCKHE  OINepalud  C
palMoOHATBHBIMH U IEUCTBUTEIILHBIMU YUCIIAMH;

BBIIIOJIHATh MPUOIKEHHBIE BBIYMCJICHHS,
WCTIONb3Ysl TIpaBWiIa OKPYTJIEHUS, JelaTh NPUKUAKY WU
OLIEHKY pe3yJbTaTa BEIYMCIICHU;

ONEPUPOBATh TOHATHAMHU: CTEHEHh C ICJIBIM

IIOKa3aTeseM, CTaHJapTHasA dopma 3anucu
JNENUCTBUTEIILHOTO YHCIJIA, KOPEHb HATYpPAJIbHOW CTEIEHH,
UCIO0JIb30BATh IO AX OISO bopmy 3anucu

HGfICTBI/IT@J'IBHBIX HUCCIT IJIA pCIICHUA IMMPAKTUYCCKUX 3ajayd
" OpeACTaBJICHUSA JaHHBIX;

ONICPpUPOBATH MOHATHUEM: CTCIICHb C PAallMOHAJIBHBIM
MoKa3aTesneM;

OnepupoBaTh IMOHATHUAMHU. CHHYC, KOCHHYC H
TQHI€HC IPOM3BOJIBHOTO YIJla, UCIHOJIb30BaTh 3aIMUCh
MIPOU3BOJILHOTO yria 4yepes oOparHble
TPUTOHOMETpHYECKHE DYHKIUY;

OTepUpOBaTh TMOHATHUAMU: JoTapudM  UHcCHa,
JECSITUYHBIE U HAaTypaJIbHbIE JIOTapU(MBIL.

YpaBHeHUs] M HEPABEHCTBA:

OTIEpUPOBATh MOHATUSMU: TOXKJECTBO, YPaBHEHHE,
HEPaBEHCTBO, LI€J0e, palUOHAIbHOE, HPPALMOHAIBHOE
ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BBITIOJIHATH TPE0Opa30BaHUs TPUTOHOMETPHUECKUX
BBIPKEHUH U pelIaTh TPUTOHOMETPUYECKUE YPAaBHEHHUS;

BBIIIOJIHATD Hp606p830BaHI/IH LOEIIBIX,
PpaluOHAJIbHBIX U UPPAlIMOHAJIbHBIX BBIpa)KeHI/Iﬁ " pClIaTb
OCHOBHBIC THIIbI OCIabIX, pallHOHAJIbHBIX n

UPPaLMOHAIBHBIX YPaBHECHUH 1 HEPaBEHCTB;

NPUMEHATh ypaBHEHHs W  HEPaBEHCTBA IS
peLIeHns] MaTeMaTHYECKUX 3a/1a4 M 33/1a4 M3 Pa3InYHbIX
o0JiacTel HayKu M peabHOM )KHU3HU;

MOJIEIUPOBATh peajbHbIE CUTyallud Ha s3bIKe
anreOpsl, COCTaBIISATh BBIPA)KEHUS, yYpaBHEHHS,
HEpaBEHCTBAa MO  YCJIOBHMIO  3aJayM, HCCIEI0BaTh
MOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHUEM amrmapara
anreOpsl;

MIPUMEHSATh CBOMCTBa CTEIeHH ISt
npeoOpa3oBaHusl BBIPKEHUH, ONEpUPOBATh MOHATHIMM:
MOKa3aTebHOE ypaBHEHME M HEpPaBEHCTBO, pelIaTh
OCHOBHBIE THIIbI TOKa3aTeIbHBIX YPABHEHUI 1 HEPABEHCTB;

BBITOJIHATh npeoOpa3oBaHus BBIpaKEHUH,

— NUCBbMEHHBIN OITPOC;

— CaMOCTOSITENIbHBIE PaOOTBHI;

—HWHJUBHUyalbHBIE U TPYIIOBbIC

bopmsr;

TECTUPOBAHUE;

CaMOOLIEHKA U B3aMOOLICHKA;

IIPAKTHYECKHUE pabOThI;

KOHTPOJIbHBIE Pa0OTHI;

—BBINOJIHEHUE 3K3aMEHAI[MOHHBIX
3a/1aHul.
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coJepKamux Jorapu(mel, ONEPUPOBATH TMOHATUIMU:
norapu(MUUECKOe ypaBHEHHWE M HEPAaBEHCTBO, peIIaTh
OCHOBHBIC THIBI  JIOTApU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

HaXOJUTh pelieHus IPOCTENUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB;

OlepUpOBaTh TMOHATHSMM: CHCTEMAa JIMHEWHBIX
ypaBHEHMH U €€ pelIeHHe, WCIOJb30BaThb CHUCTEMY
JVMHEWHBIX YPAaBHEHUH AJIs PEILICHUs IPAKTUUECKUX 3a/1a4;

HaXOJWUTh pELIEHHs] MPOCTEHIIMX CHCTEM W
COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB;

MOJIETIUPOBATh pEalbHbIE CUTyallud Ha SI3bIKE
anreopsl, COCTaBJISITh BBIpaKEHUS, ypaBHEHUS,
HEpPaBEHCTBA W  CHCTEMBbl [0  YCJIOBHUIO  3ajauH,
HCCIIEI0BaTh TMOCTPOCHHBIE MOJIENHU C HCHOJIb30BaHUEM
amnmapara ajareopsl.

DyHKIUH ¥ TPAPHUKH:

OTIepUpOBaTh MOHATUAMH: (QYHKIUS, CIOCOOBI
3amanusi (PyHKIUH, OOJACTh OMPEICIICHUs] ¥ MHOXECTBO
3HaueHul PpyHKIMH, rpaduk QyHKIMN, B3aUMHO OOpaTHbIE

byHKIINH;

OTEPUPOBATh MOHATHSIMH: YETHOCTh U HEYETHOCTH
GbyHKIMH, HYJIU byHKIMY, IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

WCIIONb30BaTh Tpaduku (QyHKOHMH ISl perieHus
YpaBHEHHIA;

CTPOWTHh W YWTaTh TrpaduKu JTUHEHHOW (PYHKIIHH,
KBaIpaTUYHON (DYHKIUHU, CTENEHHONW (PYHKUUU C LENbIM
MoKa3aTesneM;

HCITI0JIb30BaTh rpaduku byHKIUH TUISt

HCCIIeIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPH peIIeHUun
3a/1a4 U3 APYrux yueOHbIX MPEAMETOB U PEeaTbHOM KU3HHU,
BbIpaXKaTh GopMyIaMH 3aBUCUMOCTH MEXAY BEJINYNHAMU;

OIIepUpPOBAThH MOHSATUSIMU: nepuonvecKas
(GyHKIMS, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, TOYKH
KCcTpeMyMa (YHKIMH, HauOoiblIee W HauMEHbIIee
3HaueHUs PYHKIUU Ha TPOMEXKYTKE, UCIIOIb30BATh UX IS
UCCIeoBaHus PYHKIINHU, 3aJaHHOU TpaduKoM;

OTIepUPOBATH MOHSATUSIMU: rpaduku
MOKa3aTeNbHOM, norapupmMuIecKoit u
TPUTOHOMETPUYECKUX (YHKIMMA, u300pakaTh UX Ha
KOOPJIMHATHON TIIOCKOCTH M UCTOJB30BaTh JUTSI PEIICHUs
ypaBHEHUI U HEPABEHCTB;

M300paxkaTh HA KOOPJMHATHOM IIIOCKOCTH TpaduKu
TUHEHHBIX YpaBHEHHH U UCIOIB30BaTh UX JUIS PEIICHUS
CUCTEMBI JINHENHBIX YPABHCHU;

HCII0JIb30BATh rpaduKu byHKUInn TUIST
WCCIIEIOBAHUS TPOILIECCOB W 3aBUCHUMOCTEH W3 JPYTrUX
y4eOHBIX TUCITUTUIHH.

Hauana MaTeMaTH4YecKOro aHAIN3A:

OTIEpUPOBATh TOHATUSMH: TOCIEAOBATEIHHOCTD,

apudmeTnyeckas ¥ TeOMETpUYECKasi IPOTPECCHH,
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OIIepUpOBaTh HOHATUSAMMU: 0ECKOHEYHO
yObIBaroIasi ~ reoOMeTpHYEecKas  IMPOrpeccHsi, CyMMa
0eCcKOHEeUHO yOBIBAIOIIECH reOMETPUYECKOM MPOrPeccuu;

3a/aBaTh  IOCJIEJJOBATEIbHOCTH  Pa3IMYHBIMU
croco0amu;

HCIIOJIb30BAaTh CBOMCTBA IIOCIENOBATEIBHOCTEH M
MIPOrpeccuil JUIsl pellieHusl peaybHbIX 3a7a4 MPUKIIAJHOIO
Xapakrepa;

OTIEPHPOBATH TOHATHSAMH: HENPEPhIBHAS (PYHKIIHS,
MIPOM3BOIHAS (PYHKIIUU, UCIOIb30BaTh F€OMETPUUECKUN U
(bU3NYEeCKU CMBICI IPOU3BOTHON IS peIIeHUs 3314,

HaXOJUTh MPOU3BOJHBIEC 3JIEMEHTAPHBIX (DYHKIIHH,
BBIUMCIATh  MPOU3BOJHBIE  CYMMBI,  IIPOM3BEJIEHUS,
4acTHOTO ()YHKIIHIA;

WCIOJIb30BAaTh MPOU3BOJHYIO JJIsi HUCCIIEJOBAHUS
(YHKIIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHSATh
pe3yJbTaThl UCCIIEI0OBAHUS K IOCTPOEHUIO I'paUKOB;

WCIOJIb30BAaTh TPOU3BOJHYIO I HaXOXXICHHS
HAaWIY4lllero peHieHuss B MNPUKIAJAHBIX, B TOM YHCIE
COLIMANIbHO-3KOHOMHMYECKHUX, 3a/1a4ax;

OTepUpoBaTh MOHATHSMM: TEpBOOOpa3Has H
UHTErpaia, MOHMMATh T'E€OMETPUUYECKUH U (U3NYECKUI
CMBICTT UHTETrpaja;

HaXO/UTh epBooOpa3Hble 3JIEMEHTaPHBIX
GbyHKIMNA, BBIYUCIATH WHTErpan mno ¢opmyne Herorona—
JleiiOunia;

pemaTh MpUKIATHBIE 337adyd, B TOM 4YHCIE
COLIMAJIBHO-3KOHOMHUYECKOTr0 M (PU3MYECKOro XapakTepa,
CpeACTBaMHU MAaTEMaTHUYECKOrO aHaIM3a.

MHokecTBa U JIOTHKA:

ONEpPUPOBATh MOHATHAMU: MHOXKECTBO, OIEpalu
Ha/l MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
amnnapar Juisd OIUCAHUs pealibHbIX MPOLIECCOB U SIBICHUH,
IIPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB;

OIEpHPOBATH MOHATUAMU: ONpEAEICHUE, TEOpeMa,
CIIeICTBUE, JI0KA3aTEIbCTBO.

Y4eOHpli Kypc «I'coMeTpHs»

OIICPHUPOBATH IIOHATUAMU.: TOYKa, npsmasd,
IIJIOCKOCTD,

HpI/IMeHﬂTB AKCHUOMBI CTepeOMeTpI/II/I H CJIICACTBUSA N3
HUX l'IpI/I peHJeHI/II/I FeOMeTpI/I‘leCKI/IX 3aJa4,

OHepI/IpOBaTB IIOHATUAMU . HapaJ'IJIeJIBHOCTB nu
HepHeH,Z[I/IKyJI}IpHOCTB Hp}IMHX nu HHOCKOCTeﬁ;

KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aNMHOC pacnono;erI/Ie
HpHMLIX 158 HJ‘IOCKOCTCI\/‘I B HpOCTpaHCTBe;

OIIEPUPOBATH MIOHATUAMU: IBYTPAHHBIN YIrOJI, TPaHU
JBYIPAaHHOTO yria, peOpo ABYIpaHHOIO Yrja, JTUHEWHBIN
yroJ JABYIpaHHOTO yrjia, rpajaycHas Mepa JABYTI'PaHHOTO
yria;

OHepI/IpOBaTL IIOHATUSMUNU . MHOFOFpaHHI/IK,
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BBIIYKIIBI M HEBBINYKJIbI MHOTOTPAaHHHUK, 3JE€MEHTHI
MHOTOT'PaHHUKA, IPABUJIbHBI MHOTOTPaHHUK;

pacrno3HaBaTb OCHOBHBIE BHJbl MHOI'OI'DAaHHUKOB
(nmupamuga, npusMa, MPsIMOYIOJIBHBIM NapajuieienuIie],
Ky0);

KIaccu(UIUpoOBaTh MHOTOTPAaHHHKH, BBIOHpas

OCHOBaHUS JUIsl KJIacCU(PUKAINU (BBIITYKJIbIE U HEBBIITYKJIIbIE

MHOTOTPaHHUKH, [IPaBUJIbHbBIE
MHOTOTPAaHHUKH, INpsSMble U  HAKIOHHBIE IPU3MBIL,
napajuleenuIe/bl);

ONEpUPOBaTh MOHATHSMM: CEKYIIas IUIOCKOCTb,
CEUYeHNE MHOTOTPaHHUKOB;

OOBSACHATh MPUHLHUIBI [OCTPOCHUSI CEUCHMH,
UCMOJb3ysl METOJ CIIEJ0B;

CTPOUTh CEUEHUS MHOTOIPAaHHUKOB  METOJIOM
CIIEJIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH W3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHH3Y;

pemarh 3aJaud Ha HaX0KJIEHHE TeOMETPUYECKHX
BEIMYMH 10 oOpa3uaM WM ajaropuTMaM, MpUMEHSs
W3BECTHBIE AHAJUTHUECKWE METOJbl MpH  pelIeHUuu
CTaHJIApPTHBIX MaTeMaTHYeCKUX 3a/lad Ha BbIYHCIECHUE
paccTOsHUN MEXAY ABYMs TOUYKaMHU, OT TOUYKH JI0 MPSMOii,
OT TOYKHM JI0 IJIOCKOCTH, MEXKIY CKPEIIMBAIOIIMMHUCS
IPSMBIMU;

pelmaTh 3aJauyd Ha HaXOXKJICHHE IeOMEeTPUYECKHX
BEIMYMH MO o0pa3uaM WIM alropuTMaM, NPUMEHSs
U3BECTHBIE AHAIUTHUYECKUE METOJbl IpU  PELICHUH
CTaHJAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIYHCIECHUE
YIJIOB MEXAYy CKPELIMBAIOIUMUCS MPSIMBIMU, MEXIY
HPSIMOH U IJIOCKOCTBIO, MEX/Ty MJIOCKOCTSIMU, JIBYIPaHHBIX
YIJIOB;

BBIUUCIIATE OO0BEMBI W IUIOLIAJM IOBEPXHOCTEH
MHOTOI'PaHHUKOB (IpU3Ma, MUpaMuAa) C HPUMEHEHHUEM
(GopMyI, BBIUUCIATH COOTHOUIEHHS MEXAY IJIOLIaIIMU
oBepxHOCTeH, 00bEMaMU OJOOHBIX MHOTOI'PAaHHHUKOB;

ONEpPUPOBATh  MOHATHIMU: CUMMETpUsS B
IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CHMMETPUH, LIEHTD,
OCb U IJIOCKOCTh CUMMETPHUHU (PUTYPHI;

U3BJIEKaTh, IPEOOPa30BBIBATH U MHTEPIIPETUPOBATD
UHGOpMALMI0O O IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, IpeAcTaBICHHYIO HA YepTeXax U PUCYHKAX;

MPUMEHATh T€OMETpUUECKUe (PaKThl I perIeHus
CTEpPEOMETPUYECKUX 3aJad, MPEANOJaraloliuX HECKOIbKO
LIaroB PEILIEHUs, €CIM YCIOBUS INPUMEHEHHs 3aJaHbl B
SBHOH Qopme;

MIPUMEHSATH IPOCTEUIINE IPOrPaMMHBIE CPEJICTBA U
IEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI NPU PELIEHUU
CTEpPEOMETPUYECKHUX 33]1a4;

MIPUBOJTUTH IIPUMEPBI MaTEMaTU4YECKUX
3aKOHOMEPHOCTEN B NPUPOJE U JKHU3HM, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB F€OMETPUU B UCKYCCTBE;

56




MPUMEHSTh TOJNyYEHHBbIC 3HAHUS HA TIPAKTHUKE:
AHAIM3UPOBATh PEAIBbHBIE CHTYyallUd W TMPUMEHSTH
W3YYCHHBIC TMIOHSATUS B TMPOIECCE TIOMCKA pPEIIeHUs
MaTeMaTH4YeCKH chopMyITUpPOBAHHON POOIIEMBI,
MOJEITUPOBATh PEANIbHBIC CUTYAIllUU Ha S3BIKE TCOMETPUH,
WCCIIEZIOBAaTh TIOCTPOCHHBIE MOJIEIH C HCIIOJIBb30BaHUEM
TCOMETPUYCCKHUX TMOHATHH M TEOpEeM, ammapara aareOpsl,
penraTh NpakTHYECKUE 3a/1a49H, CBSI3aHHBIC C HAXOXKICHHEM
Tr€OMETPUYCCKHUX BEIIMYUH;

OIIepUpPOBATH HOHSTUSAMMU: LWINHpUYECKast
IIOBEPXHOCTB, oOpazyromiue LAIVHIPUYECKON
MOBEPXHOCTH, UWIMHJIpP, KOHMYECKass IOBEPXHOCTb,
oOpa3ylolye  KOHHYECKOW  IOBEPXHOCTH,  KOHYC,

chepudeckas MOBEpXHOCTb;

pacro3HaBaTh TeJia BpallCHHs (IHJIUHAP, KOHYC,
cdepa u map);

OOBSACHATH CHOCOOBI TIOMYYCHHS TENl BPAIICHUS;

KIIaCCU(UITMPOBATh  B3aMMHOE  PACIOJIOKCHUE
chepsl U TUIOCKOCTH;

OTICpUPOBATh TOHSTHSIMH: IIAPOBOH CETMEHT,
OCHOBAHHME CETMEHTa, BHICOTA CErMEHTa, IIapOBOM CIIOH,
OCHOBaHWE IIIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO  CIIOS,
IapOBOM CEKTOD;

BBIYHCISATH O0BEMBI U TUIOIIAIN TIOBEPXHOCTEH Te
BpAIICHUs], TEOMETPUUECKUX TEJ C IPUMEHEHUEM GOpPMYIT;

OTIepHpOBATh MNOHSATUSIMU: MHOTOTPaHHUK,
BMHUCAHHBIA B chepy U ONMHMCaHHBIN OKoJIo cdepsl, chepa,
BIMCAaHHAsl B MHOTOTPaHHUK HWJIM TEJIO BpalleHHUS;

BBIUMCIIATh COOTHOIIGHUS MEXIYy IJIOUIasIMU
MOoBepXHOCTEN U 00BEMaMU OJOOHBIX TEJ;

n300paxaTh H3ydaeMble (UTYpBl OT PYKH U C
MIPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATh (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHUS,

W3BJIEKAaTh, UHTEPIPETUPOBATH U TPEOOPA3OBHIBATH
nHGOPMALIUIO O TMPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX
¢burypax, IpeJaCTaBICHHYIO Ha YepTexkaxX U PUCYHKaX;

OTIepUPOBATh TMOHATHEM BEKTOP B IMPOCTPAHCTBE;

BBITIOJIHATh ~ JCWCTBHUSI ~ CJIOXKEHHUSI  BEKTOPOB,
BBIYMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHUCIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHU 00JIaaI0T;

MPUMEHSTH MPABUIIO MapaUIeNenunena;

OTIEpUPOBATH MOHITUSIMU: JIEKAPTOBBI KOOPAUHATHI
B TPOCTPAHCTBE, BEKTOpP, MOMAYIb BEKTOPA, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMU,
CKaJsIpHOE TMPOU3BEIEHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBI;

HaXxOJUTh CYMMY BEKTOpPOB U TIPOU3BEJCHUE
BEKTOpa Ha YHCIIO, YIOJl MEXKIY BEKTOPaMH, CKAISPHOE
MPOU3BEACHNUE,  pacKIaIbiBaTh  BEKTOP 1O  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;
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3a/1aBaTh IUJIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM
CUCTEME KOOP/IMHAT;

MPUMEHSTh TeOMETpHUECKUEe (aKThl I PEIICHUS
CTEpPEOMETPUYECKUX 3ajiad, MPEINOJaralolliuX HECKOJIbKO
[IArOB PEILECHHUS, €CJIU YCIOBHS MPUMEHEHUs 3aJaHbl B
SBHOH (opme;

pemaTh MpOCTEHIINE TeOMETPUYECKUE 3a7aud Ha
MIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO/1a;

pemiaTh 3a/1a4un Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYECKUX OTHOIICHUM u Hax0>KJICHHUE
FEOMETPUUECKHUX BEJIUYHH 1O 00pa3liaM WM aJropuTMam,
MIPUMEHSISI U3BECTHBIE METOJIbI TIPU PEIICHUH CTaHIaPTHBIX
MaTeMaTHYeCKUX 3a/1a4;

MIPUMEHSTh IPOCTEUIITNE TTPOTPAMMHBIE CPEJICTBA U
ANIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPU PEIICHUN
CTEepEOMETPUYECKHUX 3a]1ay;

TIPUBOIUTH IpUMEPBI MaTeMaTHYEeCKUX
3aKOHOMEPHOCTE B TPHUPOJEC W JKU3HU, PACIO3HABATh
MPOSIBJICHUE 3aKOHOB TEOMETPHUH B HCKYCCTBE;

MPUMEHATHh TIOJIYYCHHBIC 3HAHHUS Ha TMPAKTHUKE:
AQHAIM3UPOBATh pEAIbHBIC CUTyallMM ©  TPUMEHSTh
W3y4YeHHBIE TIOHATHS B TIPOILIECCE TIOMCKA PEIICHUs
MaTeMaTU4eCKu chopMyITHPOBAHHOM POOIIEMBI,
MOJENUPOBATh PealbHbIE CUTYallUU Ha SI3bIKE T€OMETPUH,
UCCIIEIOBaTh TMOCTPOCHHBIE MOJENIN C HCHOJB30BAHUEM
reOMETPUYECKUX MOHATUH M TEOpeM, ammapara aareOpbl,
pelaTh NpakTUYECKUe 3a/1a4M, CBI3aHHbIE C HAXOXKICHUEM
reOMETPUYECKUX BEIUYHUH.

i « »

YUTATh U CTPOUTH TAOJIULIBI U TUArPAMMBIL;

OIIepUpPOBAThH MOHSATUSIMU: cpenHee
apudmernyeckoe, MeauaHa, HauOoJiblliee, HaUMEHbIIIEE
3HaYEHHUE, pa3Max MacCHUBa YMCIIOBBIX JIAHHBIX;

OIIepUpPOBAThH MOHSATUSIMU: CITy4aliHBIN
AKCIEPUMEHT (OIIBIT) U CITydaiiHOE COOBITHE, SJIEMEHTapHOE
coObITHE (PJIIEMEHTApHBIA HUCXOMA) CIY4YallHOrO OIMBITA,
HaXOJHUTh BEPOSITHOCTU B OMNBITaX C PaBHOBO3MOXHBIMHU
ClydallHBIMH COOBITHSIMH, HAXOIWThb W CpPaBHUBATH
BEPOSITHOCTH  COOBITUA B  HW3YUEHHBIX  CIy4YailHBIX
AKCIEPUMEHTAX;

HaxOJIUTh u bopMynupoBaTh COOBITHSA:
nepeceyeHre U 00beIMHEHNE TaHHBIX COOBITHI, COOBITHE,
MPOTUBOMIONIOKHOE JaHHOMY COOBITHIO, TOJB30BaThCS
auarpamMmamMu - Oinepa u GopMynoil  ClOKeHUs
BEPOSATHOCTEHN NPU pELICHUH 3a/1a4;

ONEPUPOBATH MOHATUSMU: YCIOBHASI BEPOATHOCTD,
HE3aBUCHMBIE  COOBITHS, HAaXOJUTh BEPOSATHOCTU C
MOMOIIBIO MpaBHJIa YMHOXEHHUS, C TOMOIIBIO JepeBa
CIIy4ailHOTO OTIBITA;

MPUMEHSITh KOMOWHATOPHOE TMPABUIO YMHOKCHHS
MIpU PEILICHUH 3a/1a4;
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OIIEpUPOBATH HNOHATHUAMMU: UCIIBITAHUE,
HE3aBUCHUMBIC HCIBITAHUSA, CEPUs HUCHBITAHUM, YCIEX H
HeyJaya, HaxXOJUTh BEPOSTHOCTU COOBITUH B CEpUU
HE3aBUCHUMBIX HCIIBITAHUW 10 IEPBOTO YCIeXa, HaXOIAUTh
BEPOSATHOCTH COOBITUI B cCepHH UCTIBITAaHUN bepHyrum;

OIIEPUPOBATh MOHATHAMU: ClydallHas BeEJIWYMHA,
pacnpeneneHue BEPOSITHOCTEH, JuarpaMmma
pacrpeIeeHus;

CPaBHMBATh BEPOSTHOCTH 3HAYEHHUUN CIIydalHOU
BEJINYUHBI 110 PACIPEACIICHAIO WU C TIOMOIIBIO TUarpamm;

OIIEPUPOBATH MOHATUEM MaTeMaTH4eCKOro
0’KMJIaHWsI, TPUBOJIUTH IPUMEPBL, KaK IPHUMEHSETCS
MaT€MAaTHYECKOE  OKHUJAHUE  CIYYalHOW  BEJIMYMHBI
HaxOJUTh MAaT€MaTHYECKOE€ OXHUJAHME 110 JIAaHHOMY
pacnpeneneHmIo;

UMETh MpPEJICTaBICHUE O 3aKOHE OOJBIINX YHCE;

MMETH MIpEACTABICHUE 0 HOPMaJIbHOM
pacnpeieNeHNH.

KOHTPOJIb Y OLIEHKA JOCTWXEHWM PE3YJIbTATOB OCBOEHUS
NHANBUIY AJIBHOI'O ITPOEKTA 11O YII1.04 MATEMATHUKA

KonTtpons u onenka ocBoeHus VHAMBUAYaAIbHOTO MPOEKTA PACKPHIBAIOTCS
yepes MpeAMETHbIC Pe3yIbTaThl, YCBOCHHBIE 3HAHUS U TPUOOPETEHHBIE CTYACHTAMU
yMEHHs, HampaBlIeHHbIE Ha (GOpMHpPOBaHHE OOMUX U MNPodhecCHOHATBHBIX

KOMIICTEHIINH.

Pe3yabTarsl 00yueHnust

OueHka pe3yjbTaToB
(popmbI 1 MeTOIBI)

JIMYHOCTHBIE PE3YJIBTATBI:

— pa3BUTHE JIMYHOCTHBIX, B TOM YHCJIE IyXOBHBIX U
(bu3MUecKuX, KauyecTB, 00ECIeYNBAIONINX 3allUIIEHHOCTh
oOyuaeMoro [Uisi ONpeAeNeHUS SKU3HEHHO BaXKHBIX
WHTEPECOB JIMYHOCTU B YCIOBUSX KPU3UCHOTO PAa3BUTHUS
SKOHOMMKH, COKPAILIEHUs TPUPOIHBIX PECYPCOB;

— ¢dopMUpOBaHHE CHUCTEMbl 3HAHUN 00 PKOHOMHUYECKOMH
U3HU OOIIECTBA, ONpEACJICHHE CBOMX MECTa U POJH B
SKOHOMHUYECKOM MPOCTPAHCTBE;

— BOCIIUTAHUE OTBETCTBEHHOI'O OTHOIIEHUS K COXPAHEHUIO
OKpYXarollel IpUpOJHON Cpesibl, TUYHOMY 30POBBIO KaK
K UHIUBUIYaIbHON U O00IIECTBEHHOM 1IEHHOCTH;

METAIIPEJIMETHBIE PE3YJIbTATbBI

— OBJIQZICHUE YMEHUSMHU (OPMYIHUPOBATH MPEICTABICHHUS
00 PKOHOMHYECKOM HayKe KaK CUCTeME TEOPETHUYECKHX U
NPUKIIAJHBIX HAayK, U3y4eHHE OCOOCHHOCTH MPUMEHEHMs
HSKOHOMMUECKOTO aHaJIn3a JUIsl IPYruX COLMAJIbHBIX HayK,
NIOHMMAaHWE  CYHIHOCTH  OCHOBHBIX  HaIIpaBICHHMI

—  UHAUBUJYaJIbHBIN nunmm
TPYIIIOBOM YCTHBIN OIIPOC;

- IIPOBEpKaA BBITIOJIHEHUS
[IOCTaBJICHHBIX 3a/1a4.
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COBPEMEHHON 3KOHOMUYECKOW MBICIIH;

— OBJIa/IcHUE O0YYArOIIMMUCS HABBIKAMU CAMOCTOSITEIIHLHO
OIIPENEIATh CBOIO JKM3HEHHYIO IO3MIMIO 110 PeaTu3aluu
IIOCTABJICHHBIX II€JIEH, HCIOJIb3Yys IIPAaBOBBIC 3HAHUA,
oI0MpaTh COOTBETCTBYIOIINE MPABOBBIE JOKYMEHTHI M Ha
UX OCHOBE MPOBOJUTh OJKOHOMHYECKHH aHAIW3 B
KOHKPETHOW >KM3HEHHOM CUTyallMU C LEJIBI0 pa3pelieHus
HMMEIOIINXCS MPo0OIieM;

- ¢dbopmupoBanue yYMEHUS BOCIIPUHHAMATh u
nepepadarpiBaTh HHPOPMALIMIO, TIOJTYIEHHYIO B IIpOIecce
M3ydeHHsl OOIIECTBEHHBIX HAyK, BBIpadaThiBaTh B cede
KadecTBa TpakJaHNHA Poccuiickoit denepanuu,
BOCIIUTAHHOIO  HA  I[EHHOCTAX, 3aKpPEIUICHHBIX B
Konctutynuu Poccuiickoin @enepanuu;

— TEHEepPUpPOBaHUE 3HAHUH O MHOrooOpa3uM B3IJISJIOB
pPa3JIMYHBIX YYEHBIX MO BOIIPOCAM, KaK SKOHOMHYECKOTO
pazButusa Poccuiickont ®Penepanuu, Tak U MHPOBOTO
coo0IlecTBa;  yMEHHUE  NPUMEHATH  HCTOPUYECKUH,
COIIMOJIOTHYECKUH, FOPUINYECKUN 10 IXOJIbI JIs
BCECTOPOHHETO aHau3a OOIIECTBEHHBIX SBJICHUI;

HNPEAMETHBIE PE3YJIBTATbBI

- c(hopMUPOBAaHHOCTH CHCTEMBI 3HaAHUHN 00
SKOHOMHUYECKOH cdepe B KM3HM oOOIIEecTBa  Kak
MIPOCTPAHCTBE, B KOTOPOM OCYIIECTBIISICTCS

SKOHOMMYECKasi  JEATEIbHOCTh  HMHIUBUIOB,  CEMEH,
OTJIENbHBIX MPEANPUATHI U TOCYIapCTBA;

— MOHMMAaHUE CYIIHOCTH SKOHOMUYECKUX WHCTUTYTOB, MX
pOJIK B COLIMATBHO-?PKOHOMUYECKOM Pa3BUTUHU OOILECTBA;
MMOHMMAaHHe 3HAUYEHUs ATHUYECKUX HOPM M HPABCTBEHHBIX
LEHHOCTEH B SKOHOMUYECKOUW NESATEIbHOCTH OTAEIbHBIX
mofe u obiecTBa, cOPMUPOBAHHOCTh YBAKUTEIBHOTO
OTHOIICHHUS K YyXOi COOCTBEHHOCTH;

— copMUPOBAaHHOCTh HKOHOMHUYECKOTO  MBIIUICHUS:
YMEHHUsI TIPUHUMAThH pallOHAJIbHBIE PEIICHUSI B YCIOBHIX
OTHOCHUTENIHON OTrpaHWYEHHOCTH JOCTYIHBIX PECypCoB,
OIICHUBATh M TMPUHUMATh OTBETCTBEHHOCTh 32 UX
BO3MOXHBIE TIOCTIEACTBUS JUIsl ce0sl, CBOETO OKPY>KEHUsS U
oOIL1ecTBa B LIETIOM;

- BIIaJICHUE HaBbIKAMU MOKCKA aKTyalbHOM
HSKOHOMHUYECKOM MHPOPMALMK B Pa3IMUHBIX MCTOYHUKAX,
BKJItOYas MIHTepHET; yMeHue pa3nuydaTh (PakThl, apryMEHTHI
u OLICHOYHBIE CYKJICHUS; aHAJIM3UPOBATh,
npeoOpa3oBbIBaTh U HUCMOJIb30BaTh  3KOHOMUYECKYIO
uHGOpMALMIO S pelleHUs] MPAaKTUYeCKUX 3a1ad B
y4eOHO IeITENTbHOCTH U PEeaIbHOM KHU3HH;

— c(OPMHUPOBAHHOCTH HABBIKOB MPOEKTHOM JEATEIBHOCTH:
yMeHHE pa3pabaThiBaTh M PEAITHU30BBIBATH IPOEKTHI
SKOHOMMUYECKON U MEKIUCLUILIMHAPHON HaIlPaBIEHHOCTH
Ha OCHOBE 0a30BbIX SKOHOMHYECKUX 3HAHUHN U LIEHHOCTHBIX
OPUEHTHPOB;

—  WHIWBUIYaJTbHBIA H/WIN
TPYIIOBOM YCTHBIN OMpOC;

— C00OIIeHne Ha TPAKTUIECKOM
3aHATHM.
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—  yYMEHHE T[PUMEHATh [OJY4YEHHbIE 3HAHUSA U
chopMUPOBaHHEIE HaBBIKU JUTST 3P PEKTUBHOTO
HCIIOJIHEHUSI OCHOBHBIX COLIMAJIbHO-3KOHOMMUYECKUX POJIeH
(moTpebuTens, MPOU3BOIAMTENS, IOKYMATeNs, IMpOJaBIia,
3aeMILUKA, aKLHOHEpa, HAaE€MHOI'0 paboTHUKa,
paboToaares, HAJIOTOIJIATEIBIINKA);

— CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEICIICHHIO H
camopeanu3aluy B SKOHOMUYECKOHN AEATEIbHOCTH, B TOM
yycie B 00JacTH  NpEANPUHUMATENbCTBA; 3HAHUE
0COOEHHOCTEH COBPEMEHHOTO pBIHKA TpPyHa, BIIAJCHUE
9TUKOU TPYJAOBBIX OTHOILICHUN;

— MOHMMaHue Mecta W poiau Poccun B COBpeMEHHOI
MHPOBOH 3KOHOMHKE; YMEHHE OpPHEHTUPOBAThCS B
TEKYIIUX SKOHOMMYECKUX COOBITUSX, MPOUCXOIAININX B
Poccum n mupe.
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PazpaGorunkmu:

®I'BOY BO «BI'TY», npenoaaBaTeib BEICIIEH
KaTeropuu

PykoBoaure/ib 00pa3oBaTeJbHOMH NPOrpaMMbl

OI'BOY BO «BI'TY», cTapmmii mpenojaBaTeib
Kadeapbl SKOHOMUYECKOH 6e3011acHOCTH

ey il P
W N.B. ITo3aasikoBa

g% I0.A. CaBuu
l/



JIMCT AKTYAJIM3ALIUA
padoueii mporpaMMbI AUCHUTITHHBI

HammenoBa
HHUC
9JIEMCHTA
OlI1,
paszena,
IIyHKTa

[TyHKT B ipeapiaymen
pelaKkuuu

IIyHKT C BHECEHHBIMU
WU3MEHEHUSAMHU

PexBu3uTHI
3acedaHus,
YTBEPAUBLIETO
BHECCHUC
M3MCHEHUH
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