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Hesun n 3a1a4n y4eOHOM TUCHMILIIMHBI:

C 1uenpl0 OBJAJEHUS COOTBETCTBYIOIIMMHU OOINIMMU W MpodeccroHaTbHBIMU
KOMIIETEHIIUSIMU 00yJaIOIIUICS B X0/I€ OCBOCHUS YUCOHOM NUCITUTIIIMHBI JOKEH
YMeTh:

- ONEpUPOBATh MOHATUIMU: CTETICHb YHCIIA, JOTapu(pM YUCIIa; yMEHUE BBITIOIHATh

BBIYKCIICHUE 3HAYECHUHN U PE0Opa30BaHUs BRIPAKEHUN CO CTETICHSIMU U
jorapudmMamMu, TpeoOpa3zoBaHus APOOHO-PAIMOHATBHBIX BhIPAKEHUH;

- ONEpUPOBATh MOHATUIMU: palliOHAJIbHBIC, HPPAIlHOHATIbHBIE, TTOKA3aTeIIbHbIC,
CTEIECHHbIEC, Jorapu(pmMudeckue, TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX
CHUCTEMBI;

- ONEPUPOBATh NOHATUAMU: (PYHKIIMSI, HETIPEPBIBHAS (PYHKIMS, IPOU3BOJHAS,
nepBooOpa3Hasi, ONpeAeICHHbIA HHTErPAl; yMEHUE HAXOIUTh TPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIIMIA, UCIIONb3Ys CIIPABOYHBIE MaTepUabl, UCCIEAOBATh B
IPOCTEUIINX CiIydasX (PyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh HAaNOOJbIINE U
HauMEHbIIKE 3HaYeHUs QPyHKIUIN; CTPOUTH rpaUKu MHOTOUJICHOB C
MCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOro aHAJIN3a; IPUMEHTH IPOU3BOAHYIO
IIPU PELICHUU 3a/1a4 Ha ABUKEHHUE; PELaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha
HauOOoJNbIINE U HAMMEHbLINE 3HAYEHUs], Ha HAX0XKICHHUE ITyTH, CKOPOCTH U
YCKOPEHHUS;

- OIIEpUPOBATh MOHATUSAMU: pallMOHANbHAA QYyHKIUS, TOKa3aTeabHas QyHKINS,
creneHHast QyHKUUs, JorapupmMuyeckasi PyHKIHUs, TPUTOHOMETpUYECKre (PyHKIINH,
oOparHble (PYHKIMU; YMEHUE CTPOUTH IpaUKU N3yUeHHBIX (DYHKIUH, UCIIOI30BATh
rpaduKy Ipy U3yYE€HUHU IPOLIECCOB M 3aBUCUMOCTEN, TPU PELICHUU 3a]1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U 3aa4 U3 peajJbHOU KU3HU; BbIpaxarb (hopMyaamMu
3aBUCUMOCTH MEX/y BEIMUUHAMU;

- pelaTh TeKCTOBBIC 3a7a4l PA3HBIX TUIIOB (B TOM YHUCJIE HA MIPOLICHTHI, IO U
YacTH, Ha JIBIKEHUE, pa00Ty, CTOMMOCTb TOBApOB U YCIIYT, HAJIOTH, 33]1a4d U3
001acTH yIpaBJICHHs IUYHBIMU ¥ CEMEHHBIMH (PMHAHCAMU ); COCTABIISThH BBIPAKEHUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBUIO 33/1a4U, UCCIIEN0BATh
MOJIYYEHHOE PEIICHUE U OIEHUBATh MPABIONOI00HOCTH PE3yJIbTaTOB;



- OIIEpUPOBATh MOHATUSAMU: CpellHEE apu(PMETHIECKOe, MeIaHa, HauOoJIbLIee U
HaWMEHbLIEE 3HAYCHHUs, pa3Max, TUCIEPCHs], CTAHAAPTHOE OTKIIOHEHUE YU CIIOBOTO
Habopa; yMEeHHe U3BIIEKATh, HHTEPIPETUPOBATH HH(POPMAIIHUIO, TPEACTABICHHYIO B
Tabnmuiax, Ha AuarpaMmmax, rpadukax, OTpa>karolyo CBOMCTBA peabHBIX MPOIECCOB
U SIBIICHUI; IPECTABIATh HH()OPMALIUIO C IOMOILBIO TAOJIUI U AMAarpaMmm;
UCCJIEZIOBATh CTATUCTUYECKUE IaHHBIE, B TOM YHCJIE C IPUMEHEHUEM I'payUueCKUX
METOJIOB U JIEKTPOHHBIX CPEJICTB;

- OIIEpUPOBATh OHATUSAMU: CIIy4YalHbBIN OIBIT U CIIy4allHOE COOBITHE, BEPOSITHOCTD
CIIy4aiiHOTO COOBITHS; YMEHUE BBIYUCIISTh BEPOATHOCTh C UCIIOJIb30BAHUEM
rpa)uyecKrux METOJIOB; IPUMEHATH (POPMYJIbI CIIOXKEHUS U YMHOKEHUS
BEPOATHOCTEW, KOMOMHATOPHBIE (PAaKThI U (POPMYJIBI ITPU PELIEHUU 33]1a4; OLIEHUBATh
BEPOSATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4YalHbIMU BEJIMUYUHAMH,
yYMEHUE TPUBOAUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX;

- ONEPUPOBATH MOHITUAMU: TOUKA, PAMAs, IIOCKOCTh, MPOCTPAHCTBO, JIByTPAHHbBIN
YIOJI, CKPEIIMBAOIINAECS MPSIMBIE, TAPAJIIETBHOCTD U MEPIEHIUKYIIPHOCTD MPSIMBIX
Y IUIOCKOCTEHN, YIOJl MEXKAY MPSIMBIMU, YTOJI MEXKAY NPSIMOU U INIOCKOCTBEO, YOI
MEXKY IUIOCKOCTSAMH, PACCTOSTHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSTHUE MEKTY
MPSMBIMU, PACCTOSHUE MEXKY IUIOCKOCTAMU; YMEHHUE UCIIOJIb30BaTh IIPU PEIICHUN
3aJ1a4 U3y4eHHbIC (PAKThl U TEOPEMBI TIIAHUMETPUH; YMEHHUE OIICHUBATH Pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

- ONEePUPOBATH MOHATUSMHU: MHOTOTPaHHUK, CEYEHUE MHOTOTPaHHUKA, KYO,
napajuieenunes, mpu3Ma, mTupamMmuaa, Gurypa u MoBEpXHOCTh BpaIeHUs, IITUH/D,
KOHYC, T1ap, cepa, ceueHrus (Purypsl BpalieHus, IIOCKOCTh, Kacaromascs Cepsl,
IIUJIMHAPA, KOHYCa, TUTOIIadbh ITOBEPXHOCTH MUPAMHUIBI, PU3MBI, KOHYCA, ITWINHAPA,
momaab chepnl, 00beM Kyda, MpsIMOYTOIBLHOTO NTapasuielienune1a, MUPaMubl,
MPU3MBI, IIWJIMHPA, KOHYCA, [1apa; YMEHHUE N300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTHU BPAIICHUS, KX CEYCHHS OT PYKH, C TIOMOIIIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHUE pacio3HABATh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHE Paco3HABATh MPABMIHHBIC MHOTOTPAHHUKH;

- OMEPUPOBATH MOHITUSMU: JBMKEHUE B IPOCTPAHCTBE, MOI00HBIC (DUTYPHI B
MIPOCTPAHCTBE; HUCIOIH30BaTh OTHOIICHHE IUIOIIA/ICH MMOBEPXHOCTEH U 00HEMOB
NOIOOHBIX (UTYP MPU PEIICHUH 3a/1a4;

- BBIYHCIISATH TEOMETPUUECKUE BEIMYUHBI (JJTMHA, YTOJI, TUIOIIA/lh, 00bEM, IIIOIIAIb
MOBEPXHOCTHU), UCIIOJNIB3YS U3yUeHHbIE (POPMYJIIbl U METO/IbI;



- OIIEpUpPOBATH NTOHATUAMU: MIPAMOYTOJIbHAS CUCTEMA KOOPAMHAT, KOOPIAUHATHI TOUYKH,
BEKTOpP, KOOPAMHATBI BEKTOPA, CKAISIPHOE IPOU3BEICHHE, YTOJI MEXKy BEKTOPAMHU,
CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YKMCIIO; HAXOAUTH C IIOMOIIBIO
U3yYEHHBIX (POpMYI KOOPAUHATHI CEPETUHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

14) ymenue BpIOMpaTh MOAXOAANTNN N3YUYCHHBIM METO IS PEIISHUS 3a1auH.

3HaTh:
-BJIaJICHUE METO/IaMH JI0KA3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a/1a4; YMEHUE

dbopMyIupoBaTh ONpPEAEICHUS, AKCUOMbBI U TEOPEMBI, MPUMEHSATH UX, TPOBOJIUTH
JIOKa3aTeNbHBIE PACCYKACHUS B XOJI€ PELICHUS 3aa4;

- pacno3HaBaTh MaTeMarnueckue (hakTbl U MaTEMaTUYECKUE MOJENIH B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHUE PUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITHI POCCUMCKOM U MUPOBOM MaTreMaTU4e€CKON HAyKH.

Kon
3HAaHUU Howmep

HanmenoBaHue pesynbrara 00yuyeHHs
A/ U TEMBI

YMEHUU

11
1.2
1.3
1.4
2.1
2.2
2.3
3.1
3.2
3.3
4.1
4.2
5.1
5.2
6.1
6.2
9.1
9.2
10.1
10.2
11.1

OIICpHUPOBATh OCHOBHBIMH MAaTCMaTU4Y€CKUMH ITOHATHUSIMU,

!




121

12.2
12.3
111
. 12.1
BBITIOJTHATH BRIYMCIICHHE 3HAYEHUH U TIPE0Opa30oBaHMS 192
V2 BBIPAKEHUI CO CTETEHSIMU U Jiorapudmamu, mpeodpa3oBaHUs 12'3
JIPOOHO-pallMOHATBHBIX BhIPAKEHUMH; 13'1
9.3
HAXOJIUTh MPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIIUA, 6.2
UCIIOJIb3YS CIIPABOYHBIE MAaTE€pPHUAaIbl; UCCIIEI0BATh B 6.4
MPOCTEUIINX CiTydasX PyHKIIMM HA MOHOTOHHOCTb, HAXOJIUTh 9.1
HanOOJBIITNE U HAMMEHBIIINE 3HAUCHUS (PYHKIIH; CTPOUTH 9' 5
y3 rpaduKyu MHOTOUYJICHOB C MCTIOIB30BaHUEM amapara 9'3
MaTeMaTHIECKOTO aHAN3a; PUMEHATH IPOU3BOIHYIO IPH | o'y
pElIeHUH 3a71a4 Ha JBMKCHHE; peliaTh MPaKTUKO- 10.1
OpUEHTHUPOBAHHBIC 33/1a49M HA HAMOOJIBIIINE U HAUMEHBIITHE 102
3HAYCHUSI, HA HAXOXKJICHUE MYTH, CKOPOCTH U YCKOPCHHUS;
111
. 12.1
CTPOUTH TpaQUKN N3YICHHBIX (YHKITUN, UCTIOJIH30BATh 122
rpaduKy MPU U3yYCHUH MTPOIIECCOB M 3aBUCUMOCTEH, TTPH 5 l
V4 pEIICHUH 3aa4d U3 IPYTuX yIeOHBIX MPEAMETOB U 3a/1a4 U3 6. 5
peanbHOM KU3HU; BhIpaxarh (opMyiaMu 3aBUCUMOCTH 6. 3
MEXTy BeTUINHAMU; 8.1
9.3
peraTh TEeKCTOBBIC 3a7a4l Pa3HbIX THUIIOB (B TOM YHCIIC Ha
MPOLICHTHI, I0JIM U YaCTH, Ha JIBH)KEHUE, paboTy, ctouMocts | 4.1
TOBApPOB U yCIIyT, HAJIOTH, 33]]a4u U3 00JacTu ynpapienus | 4.2
Vs JUYHBIMUA U CEMEUHBIMU (DUHAHCAMM); COCTABIIATH 5.1
BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI 110 5.2
YCJIOBHIO 3aJ]a4d, UCCIEA0BATh NMOJIyYEHHOE PELIECHUE U 9.4
OILICHUBATh MPABIOMOA00HOCTh PE3YyIbTATOB; 13.1
W3BJICKATh, MHTEPIPETUPOBATH HHPOPMAITHIO,
MpeACTaBICHHYIO B TaOJMIIaX, HA JUarpammax, rpadukax,
OTpaXKaroIlyl0 CBOMCTBA PEATBHBIX TPOIECCOB U SBJICHUI;
V6 MPECTABIATh UHPOPMALMIO C TOMOILBIO TAOIUI U 5.1
JMarpaMm; UCCIIEJIOBATh CTATUCTUYCCKUE JTAHHBIE, B TOM 9.4

YHUCJIe ¢ MPUMEHEHNEM rpauIeCcKUX METOJOB U
AIIEKTPOHHBIX CPEJICTB;




BBIYHCIIATh BEPOATHOCTDL C UCITOJIb30OBAHUCM Fpa(l)I/I‘-IeCKI/IX

METOZIOB; MPUMEHSTH (POPMYIIBI CIIOKEHUS K YMHOXKEHUS | 5.2
v7 BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI M POPMYIIBI IPU 5.3
pELIECHNH 33/a4; OLICHUBATh BEPOSITHOCTH PEATIBHBIX 5.4
COOBITUI; 3HAKOMCTBO CO CIIy4YalHBIMU BEJIMUYMHAMY,
MCIIONIb30BaTh MPH PEIICHUU 3a7a4 U3yueHHbIE (DaKThI U 1%
V3 TEOpPEMBI IIJIAHUMETPUH; YMEHUE OLIEHUBATh pPa3Mephl 13
O00BEKTOB OKPY>KAOILEr0 MUPA; 14
2.1
N300pakaTh MHOTOIPaHHUKH U TIOBEPXHOCTH BpaleHus, ux | 3.1
v 9 CEUEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U | 3.2
AJIEKTPOHHBIX CPEJCTB; PACIIO3HABATh CHMMETPHIO B 3.3
IPOCTPAHCTBE; paclO3HaBaTh IPABUIIbHbIE MHOTOTpaHHUKY; | 4.1
4.2
1.2
v 10 MCITOJIB30BAaTh OTHOIIICHUE TIIOMIA ICH TOBEPXHOCTEH U 3.3
00BbeMOB IOJOOHBIX (PUTYP MPHU PELICHUH 3a/1aY; 4.1
4.2
1.4
2.1
BBIUUCIIATH TCOMETPUUECKUE BETMYMHBI (JUIMHA, YyTOJ, 2.2
V1] IJI0IIa/1b, 00bEM, TUIOIIA b TOBEPXHOCTH ), UCTIONIB3YSI 2.3
U3y4YeHHbIE (DOPMYIIBI U METOABL; 3.2
3.3
4.1
4.2
2.1
v 12 HAXOJUTh C MOMOIIBIO U3yUYEHHBIX (HOPMYIT KOOPAUHATHI 59
CepeIrHBI OTPE3Ka, PACCTOSIHIE MEXIY ABYMS TOUKAMHU 51
2.1
2.3
4.1
. . 4.2
V13 BbIOMpATh MOIXOISALINI U3yYSHHBIN METOJ JJIsl PEeILICHUS 53
3a71auu 6.1
9.4
10.2
13.1
bopMyIMpOBaTh ONpEEICHHUs, AKCUOMBI U TEOPEMBI, 11
v 14 NPUMEHATH WX, TPOBOIUTH J0Ka3aTeNbHbIE pacCcy)aeHus B | 1.2
XOJIE€ PELICHUS 3a/a4; 1.3

1.4




2.1
2.2
2.3
3.1
3.2
4.1
4.2

31

BJIQJICHUE METOJAMH JI0KA3aTeIbCTB, AJITOPUTMAMU PEILICHUS
3aj1au;

1.1
1.2
1.3
1.4
3.1
3.2
4.1
4.2
5.1
5.2
5.3
9.1
9.3
9.4
121
12.2
12.3
13.1

32

pacrio3HaBaTh MaTeMaTH4eCcKue (PakThl 1 MaTeMaTUYECKUE
MOJIETTU B TIPUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUSX, B
VICKYCCTBE; IIPUBOJINUTH IPUMEPBI MATEMATUYECKUX OTKPBITHI
POCCUNCKOM U MUPOBOM MAaTeMaTU4YECKOW HAYKH; IPUBOJAUTH
PUMEPHI IPOSIBIICHUS 3aKOHA OOJBIITNX YKCEN B TIPUPOIHBIX
U OOIIIECTBEHHBIX SIBJICHUSX;

1.1
2.3
3.2
3.3
5.1
5.2
5.3
54
6.1
9.1
9.2
9.3
9.4
12.1




Conep:xkanue y4eOHOH QU CHMIIMHBI

1 cemecmp. F€OM€mpu}Z. Onemenmui mamemamudeckotl cmamucmuku,

KOMOUHAMOPUKU U MeopUl 8epOsIMHOCMELL.

Pasoen 1. Axcuomwvr cmepeomempuu. Bzaumnoe pacnonodxcenue npsaMuvIx
naocKocmeu 6 npocmpancmee.

Tema 1.1. Akcuomsl crepeomeTpun. I1apamienbHOCTE IPSAMBIX B IPOCTPAHCTBE.
Tema 1.2. [lapannenbHOCTh NPSMOU U INTIOCKOCTH, INIOCKOCTEW B IPOCTPAHCTBE.
Tewma 1.3. [lepnieHIUKYASAPHOCTD MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.

Tema 1.4. IlepieHAUKYISp U HAKJIOHHAS.

Pasoen 2. /lexapmogbl koopouHamul u 6eKmMopwvl 8 NPOCMPAHCHEeE.

Tema 2.1. JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. [IpeoOpazoBanue
MIPOCTPAHCTBE.

Tema 2.2. Yron mexay NpsMou U IIIOCKOCTBIO.

Tema 2.3. BeKTopsl B TPOCTPAHCTBE.

Pa3zoen 3. Mnocoepannuxu. Tena epawenus.

Tewma 3.1. MHororpanusie ymisl. MHororpanauk. [Ipusma.

Tema 3.2. [lupamupa.

Tewma 3.3. [IpaBriibHbIE MHOTOTPAHHHKH. Tena BpaleHusl.

Pazoen 4. Obvemuvl mHO202paAHHUKOG U MeNl 8paAUEeHUL.

Tema 4.1. OObeMbI MHOTOI'PAHHHKOB.

Tema 4.2. OObeMBI TEI BpaIlICHUIA.

u

Paszoen 5. Dnemenmur mamemamuueckoti cmamucmuku, KOM6MHam0pMKM u meopuu

6eposimHocmell.

Tema 5.1. Craructuueckas 00paboTKa JaHHBIX.

Tema 5.2. CoueTanus ¥ pa3MeIICHUS.

Tewma 5.3. [IpocTeliline BEpOSATHOCTHBIE 3a1a4H.

Tema 5.4. CiiyvaiiHble COOBITUSI U UX BEPOSITHOCTH.

2 cemecmp. Aneebpa u HaA4aNIa MAMeEMamMuUYecKo20 aHaIu3d.
Pa3zoen 6. Tpuconomempuuecxkue gynxyuu.

Tewma 6.1. [loHATHE YUCIIOBON OKPYKHOCTH.

Tema 6.2. TpuronomeTpudeckue QyHKIHUU.

Tema 6.3. [IpocTeiime TpuroHoMeTpuueckue GopMyJibl.

Tema 6.4. I'paduku TPUTOHOMETPUYECKUX (PYHKIIMIA.

Paszoen 7. Tpueconomempuueckue ypagreHus.

Tema 7.1. TpuroHoMeTpr4EeCKHE YPABHEHUSI.

Pazoen 8. Ilpeobpazosanue mpuconomempuyeckux 8bipaxceHul.
Tewma 8.1. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BHIPAKCHHIM.
Pazoen 9. Ilpouzsoonas.

Tewma 9.1. [Ipenen 4nciioBoit MOCIENOBATETLHOCTH U (DYHKITUH.
Tema 9.2. Onpenenenue Npou3BOAHOM.

Tewma 9.3. BeruncneHnre npou3BOIHOM.

Tema 9.4. ITpunoxxenue nporu3BOIHOM.

Paszoen 10. Ilepsoobpasznas u unmezpa..

Tema 10.1. IlepBooOpa3Hasi U HEONPEAECICHHBIA HHTErPAJL.
Tema 10.2. OnpeneneHHbl HHTETPAJL.



Pazoen 11.
Tema 11.1.
Pasoen 12.
Tema 12.1.
Tema 12.2.
Tema 12.3.
Pasoen 13.
Tema 13.1.

Cmenenu u KopHu.

CreneHu U KOpHHU.

Tlokazamenvnas u nocapugmuieckas QyHKyuu.
[TokazarenpHast QyHKIIHS.

Jlorapudm.

JlorapupmMudeckre ypaBHEHUS! 1 HEPABEHCTBA.
VYpaenuenus u nepasencmsa.

VYpaBHEHUS U HEPaBEHCTBA.



