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Henu n 3a1aum y4eOHOM JMCUMIINHBL:
C wmenpl0 OBNAJEHUS COOTBETCTBYIOIIMMHU OOIIMMU U TNPOQPEeCCHOHATbHBIMU
KOMITETEHIISIMU O0Yy4aIOIIUNCA B XO/I€ OCBOCHHUS yUeOHOW AUCIUILTUHBI JOTHKEH

yMeTh:
- ONEPUPOBATH MOHATUSMU: CTEMIEHb YUCIIA, JOorapudM YUCia; yMEHUE BBITIOIHATh

BBIYKCIICHUE 3HAYEHUHN U PeoOpa30BaHUs BHIPAKEHUIN CO CTETICHIMU U
aorapudmMamMu, mpeoOpazoBaHus JPOOHO-PAIIMOHATBHBIX BhIPAKEHUH;

- OIICPHUPOBATH MMOHATHAMU: pALlMOHAJIBHEBIC, UPPAIWMOHAJIbHBIC, ITIOKA3aTCIbHEBIC,
CTCIICHHBIC, J'IOI‘apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUUYCCKHUE YPABHCHUA U HCPABCHCTBA, UX
CHCTEMBI,

- ONEepPUPOBATH MOHATUSAMU: (PYHKIIMS, HETIpEepbIBHAS QYHKIUS, TPOU3BOIHAS,
nepBooOpa3Hasi, OnpeaeIeHHbI NHTErpal; YMEHUE HAXOJIUTh TPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIIHIA, UCTIONB3Ys CIIPABOYHBIE MaTepUaIbl, UCCIIEIOBAThH B
MPOCTEUINX CITydasX PyHKIIMH Ha MOHOTOHHOCTb, HAXOJIUTh HAaNOOJBITNE U
HAaWMEHBIIIE 3HAYCHUST (DYHKIIUN; CTPOUTH rpa)Ku MHOTOUJICHOB C
MCITOJIb30BAHUEM arnapara MaTeEMaTHYECKOIO aHAJIN3a; IPUMEHSTh TPOU3BOIHYIO
IIPU PEIICHUY 33/1a4 Ha ABUKEHHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha
HanOOJbIINE U HAMMEHBIINE 3HAYCHUSI, Ha HAXOKJICHUE ITyTH, CKOPOCTH U
YCKOPEHMUS;

- ONEPUPOBATH MOHATUSAMU: PallMOHANIbHAS PYHKIIHS, OKa3aTeIbHAas (QYHKIHS,
creneHHas QyHKuus, JorapupmMuyeckast GyHKIUS, TPUTOHOMETpUYECKUe (PyHKIINHU,
oOpaTHbie QYHKIIMK; YMEHUE CTPOUTH IpauKU U3YyUEHHBIX (DYHKIIUMA, NCIIOJIb30BATh
rpauKy MPU U3yUYCHUH MPOTIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MMPEAMETOB U 33124 U3 PeaTbHOU KU3HH; BRIpaXKaTh GopMyaaMu
3aBUCUMOCTHU MEXy BEIUYMHAMU;

- pelaTh TEKCTOBBIE 3aJa4l PA3HBIX TUIIOB (B TOM YHUCJIE HA MPOLIEHTHI, TOJIH U
4acTH, Ha JIBIKEHUE, Pab0Ty, CTOMMOCTh TOBAaPOB U yCIIYT, HAJIOTH, 33]1a4d U3
007acTH yripaBiIeHUS JIMYHBIMU U CEMEHHBIMU (PMHAHCAMH ); COCTABIISTh BRIPAKCHHS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aa4U, UCCIEA0BAThH
MOJIyYEHHOE PEIICHHE U OLEHUBATh MIPABAOINOI00HOCTh PE3YJIbTATOB;



- OMEPUPOBATH MOHATHSIMU: CPEIHEE apuhMEeTHIECKOe, MeIaHa, HanOOoJIbIlee U
HaMMeEHbllIee 3HAYEHU S, pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEeHHE U3BJIEKaTh, MHTEPIPETUPOBATH MH(POPMAIIUIO, TPEICTABICHHYIO B
Tab/uIlax, Ha AUarpammax, rpagukax, OTpakarollyl0 CBOMCTBA peasibHbIX MPOIECCOB
U SIBJICHUH; IPENICTABIATH HHPOPMAIUIO C TIOMOIIBIO TAOIHI] M TUarpaMm;
WCCJIeIOBaTh CTATUCTHYECKUE JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM IrpadudeCKuX
METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

- OIEpUPOBATh MOHATUSAMU: CITYHYalHBIN OIBIT U CIIy4aiiHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHUS; YMEHUE BBIUUCISTH BEPOSITHOCTD C UCIIOJIb30BaHUEM
rpauuecKux METOIOB; MPUMEHSTh (POPMYIIBI CIOKESHUSI U YMHOXKEHUS
BEPOSITHOCTEW, KOMOMHATOPHBIE (DAKTHI ¥ (POPMYJIBI IPU PELIEHUH 3a]1a4; OLICHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CJIy4YallHbIMHM BETUUMHAMU;
YMEHHE MIPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YNCEN B IPUPOIHBIX U
OOLIECTBEHHBIX SIBIICHUSX;

- OIIEpUPOBATH ITOHATUAMU: TOUKA, IPsIMas, IIJIOCKOCTh, IPOCTPAHCTBO, ABYIPAHHBIN
yTOJI, CKPELIUBAIOIIUECS NIPAMBIE, TAPAIIICIBHOCTD U NEPIIECHAUKYIAPHOCTD NPSIMBIX
Y IIJIOCKOCTEH, YTOJI MEXKAY MPSAMBIMH, YTOJ MEXIY NMPSIMOU U INIOCKOCTBIO, YTOJ
ME¥Ky TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU 10 TUNIOCKOCTH, PACCTOSSHUE MEXKIY
IPSAMBIMH, PACCTOSTHUE MEXKTY IIJIOCKOCTSMH; YMEHHUE UCITOIb30BaTh IIPU PELLIEHUN
3a71a4 U3yyeHHbIe (DaKThl U TEOPEMBI IIJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mephl
00BEKTOB OKPY>KAIOILET0 MUPA;

- OMEePUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEYEHNE MHOTOTPAaHHUKA, KYO,
napajieienunea, npu3Ma, nupamuaa, Gurypa u noBepxXHoCTh BpaIllEHUs, HAITUHAP,
KOHYC, 11ap, cepa, ceueHust PUrypsl BpaleHusi, II0CKOCTh, Kacarolasics chepsl,
UUJIMHAPA, KOHYCA, TUIOHaAb MOBEPXHOCTH MUPAMHUIBI, PU3MbI, KOHYCA, IUINH/APA,
wiomaas chepsl, 00beM Kyda, MPSMOYTOJIbHOTO Mapajuiefenuneaa, MupaMubl,
PU3MBI, IWJIMHIPA, KOHYCA, IIapa; yMEeHUe n300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTHU BpAILEHUS], UX CEUYECHUSI OT PYKH, C TOMOILbIO YEPTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABATh CUMMETPHUIO B
IMPOCTPAHCTBE; YMEHUE PACIO3HABATH PABUIIbHBIE MHOTOIPAHHUKWY;

- OMEePUPOBATH OHATUSIMU: JBIKEHUE B IPOCTPAHCTBE, MONOOHBIE (PUTYPHI B
MIPOCTPAHCTBE; UCTOIB30BaTh OTHOIICHHUE TUIOMIA/ICH MMOBEPXHOCTEH U 00HEMOB
MO00HBIX (PUTYp TIPU PEIICHUY 3a/1a4;

- BBIYUCIIATh TEOMETPUUCCKUE BETUIHMHBI (JJIMHA, YTOJI, TUIOIIAIb, 00bEM, IO h
MOBEPXHOCTH), UCOJb3Ys U3yUEHHbIE (POPMYJIbI U METOJIbI;



- ONEpUPOBAThH MOHATUSIMU: MPSAMOYTOJIbHASI CUCTEMa KOOPAUHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE TIPOU3BEACHHE, YTOJI MKy BEKTOPAMU,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO; HAXOJUTh C TTIOMOUIBIO
U3Y4YEHHBIX (POPMYJT KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKY JIBYMS
TOUKaMU;

14) ymeHnue BoIOMpaTh MOAXOAAINNA U3YUYEHHBI METO/ IJI PELISHUs 3a]1auH.

3HaTh:
-BJIaJICHUE METOJIaMH JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHUS 3a/1a4; yMEHHUE

dbopMynupoBaTh ONpeieIeHUsl, aKCHOMbBI U TEOPEMBI, MPUMEHSTh X, TPOBOAUTH
JI0OKa3aTeJIbHbIE PACCYKICHUS B XOJI€ PEUICHUA 3a/a4;

- pacrno3HaBaTh MaTeMaTHYeCKUe GakThl U MATEMaTUUECKHE MOJIEIH B IPUPOIHBIX U
OOLIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHHUE MPUBOIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUMCKOM U MUPOBOM MaTEMaTHYECKON HAYKH.

Pe3ysbTaThbl 0CBOEHNSI Y4€0HOM JUCHUIJINHbBI

Kon
3HAHUU Howmep
HanMeHoBaHUe pe3yabTara 00yIeHUS

U/ TEMBI

YMEHHU

1.1
1.2
1.3
1.4
2.1
2.2
23
3.1
3.2
3.3
OIICPUPOBATHL OCHOBHBIMU MATCMATHUYCCKUMU IMOHATUAMU, 4.1
4.2
5.1
52
6.1
6.2
9.1
9.2
10.1
10.2
11.1
12.1
12.2
12.3

V1




BHITIOJIHATHh ~ BBIYMCIICHWE 3HAYCHWM W MPeoOpa3oBaHUS

11.1
12.1

V2 BBIPQXEHHI CO CTETIEHAMH U Jorapudmamu, mpeodpa3oBaHus };g
JIpOOHO-pallMOHATBHBIX BBIPAKEHU; 13.1
9.3
HAaXOIUTh  NPOU3BOAHBIE  DBJEMEHTAPHBIX  (YHKIIHH,
UCIIOJIb3YSl ~ CIIPABOYHBIE  MaTepuaibl; MCCIEIOBaTb B
IPOCTEHIINX CaydasX (PyHKIUA HA MOHOTOHHOCTb, HAXOJIUTh 6.2
HAauMOOJbIINE ¥ HAUMEHBbLINE 3HAYeHHUS (YHKIUH; CTPOUTH g:?
V3 rpa@ukd  MHOTOWIEHOB C UCIOJb30BaHMEM  ammapara g.g
MaTEMaTUYECKOrO aHajiu3a; MPUMEHATHh MPOU3BOAHYIO IIPU o4
pelleHnH 3aJa4 Ha  JIBUOKCHUE; pelaTb  IPAKTHKO- 10.1
OpHUEHTHPOBAHHBIE 33Jla4yd HAa HAWOONbIINE W HAUMEHBIIHE 102
3HAYEHUS, HA HAXOXKJACHUE MYTU, CKOPOCTH U YCKOPEHHS;
CTpPOUTh TpaUKH HW3YYEHHBIX (PYHKIMHA, HCIONIb30BATh 11.1
rpaduky mpu U3yyEeHUW MPOIECCOB M 3aBUCHUMOCTEH, MpHU 3;
V 4 peleHnn 3a1a4 U3 JAPYyrux y4yeOHBIX MPEAMETOB W 3a7ad U3 6.1
peanbHON KU3HM;, BBIpaXKaTh (opMynamMu 3aBUCUMOCTH gg
MEXKy BEITUUYMHAMY; 8.1
9.3
penarb TEKCTOBBIE 33]]aul Pa3HbIX TUIIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, I0JIM U YaCTH, HAa IBHIKEHUE, pa0OTY, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 33J]a4l U3 O0JIACTH YIIpaBICHUS A1
JUYHBIMHU U CEMEHHBIMH (PMHAHCAMU); COCTABIIATh 4.2
V5 BBIPA)KEHU S, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI T10 ;
YCJIOBHIO 3aJ]a4l, UCCIIEA0BATh MTOJIYYEHHOE PELIEHNE U 9.4
OIICHUBATh MPABIONOJO0OHOCTh PE3YJAbTATOB; 13.1
U3BJIEKATh, UHTEPIPETUPOBATh UHPOPMAIHUIO,
MPE/ICTaBICHHYIO B Ta0NMIIaX, HA AMarpamMmax, rpaukax,
OTPAXKAIOLIYIO CBOKMCTBA peabHBIX MPOLECCOB U SIBJICHUN;
V6 MPEICTABIATh HHPOPMAIUIO C TOMOILBIO TAOIUIL U g. 411

AyarpamMM; UCCIIEI0BaTh CTATUCTUYECKHUE TaHHBIE, B TOM
YHClie C MPUMEHEHUEM rpapruuecKuX METOAO0B U
DIIEKTPOHHBIX CPEICTB




BBIYHCIIATD BEPOATHOCTD C UCIIOJIB30BAHUCM Fpa(bI/I‘ICCKI/IX
MCTOHOB; IPUMCHSATD (I)OpMYJ'ILI CJIOXCHHA U YMHOXKCHUA

o 5.2

V7 BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI 1 POPMYIIBI TPU 53

pelleHny 3a7a4; OLIEHUBATh BEPOSITHOCTH PEabHBIX 54

COOBITUI; 3HAKOMCTBO CO CIy4YallHbIMU BEIMYHHAMM;

MCIIONIb30BaTh MPH PEIICHUHU 334 U3y4eHHbIC (DAKThI U

TEOpPEMBI IIJITAHUMETPUH; YMEHUE OLIEHUBATh pa3Mephl }é

V8 00BEKTOB OKPY>KAIOILET0 MUPA; 1.3

1.4

N300pakaTb MHOTOIPAHHUKH U IOBEPXHOCTHU BpalllEHUs, UX 2.1

CEUEHUs OT PYKH, C IIOMOIBIO YEPTEKHBIX HHCTPYMEHTOB U gé

y9 AJIEKTPOHHBIX CPEJICTB; PACIIO3HABaTh CUMMETPHIO B 33

IPOCTPAHCTBE; paclO3HABATh IPABUIIbHbIE MHOTOTPAaHHUKHY; j-é

MCIIOJIb30BaTh OTHOIIEHHUE IIJIOIIAIEW IIOBEPXHOCTEN U ;i

Y10 [ 06pemoB momo6HEIX GHUTyp IpH pelIeHnH 3a1ad; 4.1

4.2

BBIUUCIIATh TEOMETPUUECKUE BETMYMHBI (JUIMHA, IO, ;‘11

IJI0IA/1b, 00bEM, TIIOLIAb TIOBEPXHOCTH ), UCIIONIB3YS 2.2

V11 U3y4eHHBIE (POPMYIIBI U METOMBI; gg

3.3

4.1

4.2

HaXOJUTh C MOMOUIbIO U3yYEHHBIX (POPMYIT KOOPAUHATHI 2.1

Y12 | cepemunst otpeska, paccTosHme MEKIY ABYMS TOUKAMH ;g

2.1

23

. . 4.1

BBIOMpATh MOIXOISAIINI U3YYEHHBIN METO/ AJISl PEILICHUS 42

6.1

9.4

10.2

13.1

1.1

(opMynupoOBaTh ONPEAEIEHUS, AKCUOMBI U TEOPEMBI, 1.2

NPUMEHATDH UX, TPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHS B ii

V 14 | Xone penieHus 3a/1ad; 2.1

2.2

23

3.1

3.2




4.1
4.2

1.1
1.2
1.3
1.4
3.1
3.2
4.1
4.2
5.1
31 3a1a4; 52
5.3
9.1
9.3
9.4
12.1
12.2
12.3
13.1

BJIaJICHNEC MCTOAaMM J0Ka3aTCJIbCTB, aJITOPUTMAMU PCUICHUSA

1.1

PpacCno3HaBaTb MaTEMATHYCCKUEC q)aKTBI N MaTEMAaTHYCCKHEC g;
MOZACJIN B IPUPOJHBIX U 06HICCTBCHHBIX SABJICHHUAX, B 3:3

MCKYCCTBE; IIPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI 5.1

o o o " 52
POCCHMHUCKOU 1 MUPOBOU MATCMATUYICCKOU HAYKHW, IIPUBOAUTD 53

32

MPUMEPHI TPOSBICHUS 3aKOHA OOJIBIIINX YKCEI B MPUPOAHBIX 5.4
6.1

)41 06IHCCTBCHHLIX SABJICHHUAX, 9.1
9.2
9.3
94
12.1

Conep:xkanme y4eOHOM TUCUMILIIMHBI
1 cemecmp. [eomempus.  Onemenmvl  MamemMamuyeckou  CMAMUCUKU,
KOMOUHAMOPUKU U MEOPUU 8EPOAMHOCTEN.
Pazoen 1. Axcuomvr cmepeomempuu. Bzaumnoe pacnonosicenue npamvix u
nJ10CcKoCmel 6 npoCmMpaHcmee.
Tema 1.1. AkcuoMsl crepeomeTpud. [lapamienbHOCTh MPSAMBIX B IPOCTPAHCTBE.
Tema 1.2. [TapamienbHOCTh IPSAMOI U INIOCKOCTH, INIOCKOCTEN B TPOCTPAHCTBE.
Tema 1.3. [lepneHAUKYASIPHOCTD OPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
Tema 1.4. [lepneHauKyasip 1 HAKJIOHHASL.
Pa3zoen 2. Jlexapmosbl Koopounamwl u 6eKmopuvl 8 NPOCMpPaHCmee.
Tema 2.1. JlexkapToBel KOOpAMHAThl B MpocTpaHcTBe. IIpeoOpa3zoBaHue B
IIPOCTPAHCTBE.
Tema 2.2. Yron Mexy NpsMOi U IJIOCKOCTBIO.




Tema 2.3. BeKkTopbl B IPOCTPAHCTBE.

Paszoen 3. Mnoeoepannuxu. Tena spawyenus.

Tema 3.1. MHororpanssie yriibl. MHOTOrpanHuk. [Ipusma.
Tema 3.2. [Tupamupa.

Tema 3.3. [TpaBuiibHbIC MHOTOIPaHHUKHU. TeJa BpalieHus.
Pazoen 4. Obvembr MHO202PAHHUKOG U MeTl 8PALYeHU.

Tema 4.1. O6GbeMbl MHOTOTPAHHUKOB.

Tema 4.2. OObeMbl Te BpallleHUH.

Pazoen 5. Dnemenmuvr mamemamuueckoli cmamucmuky, KOMOUHAMOPUKY U Meopuu
geposimHocmell.

Tema 5.1. Cratuctuueckast 00paboTKa JaHHBIX.

Tema 5.2. CouetaHus ¥ pa3MeIICHHUS.

Tema 5.3. [IpocTeiiiine BeposSTHOCTHBIE 3a/1a4H.

Tema 5.4. Criyqaitnbie COOBITHSI M KX BEPOSITHOCTH.

2 cemecmp. Aneebpa u Hauana Mamemamuiecko20 aHaIu3d.
Pasoen 6. Tpuconomempuueckue ghynxyuu.

Tema 6.1. IToHATHE YHCITIOBOM OKPY>KHOCTH.

Tema 6.2. TpuroHomerpudeckue GyHKIIUH.

Tema 6.3. [Ipocreiiliie TPUTOHOMETPUUECKUE (POPMYJIBI.

Tema 6.4. I'padviku TPUTOHOMETPUUYECKUX (QYHKIIHM.

Pa3zoen 7. Tpueonomempuueckue ypasrenus.

Tema 7.1. TpuroHoMeTpu4eCcKre ypaBHEHUS.

Pazoen 8. Ilpeobpazosanue mpueconomempuueckux 8blpadceHull.
Tema 8.1. [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX BBIPAKEHUH.
Pa3zoen 9. Ilpouzsoonas.

Tema 9.1. [Ipenen unciaoBoO# MOCAENOBATENLHOCTH U (DYHKITHH.
Tema 9.2. Onpenenenue Mpou3BOAHOM.

Tema 9.3. BoiunciieHue Nporu3BOIHOM.

Tema 9.4. ITpunoxxeHue Mpou3BOJHOM.

Paszoen 10. I[lepsoobpasznas u unmeepai.

Tema 10.1. IlepBooOpa3zHas 1 HeoNpeAeICHHBIN HHTErpal.
Tema 10.2. OnpeneneHHblil UHTETpall.

Paszoen 11. Cmenenu u kopnu.

Tema 11.1. CTenenu u KOpHHU.

Paszoen 12. Ilokazamenvuas u 10eapupmuveckasn yHkyuu.
Tema 12.1. [Toka3atenbHast GyHKIIHS.

Tema 12.2. Jlorapudm.

Tema 12.3. Jlorapudmudeckue ypaBHEHUS 1 HEPABEHCTBA.
Pa3zoen 13. Ypasnenus u nepasencmsa.

Tema 13.1. YpaBHEHUS U HEPABEHCTRA.



