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Hesun n 3a0a4n y4eOHOM TUCHMILIIMHBI:

C 1uenpl0 OBJAJEHUS COOTBETCTBYIOIIMMHU OOIMIMMU W HpodeccroHaTbHBIMU
KOMIIETEHIIUSIMU 00yJaIOIIUICS B X0/I€ OCBOCHUS YUCOHOM NUCITUTIIIMHBI JOJKEH
YMeTh:

- ONIEpHUPOBATh MOHATUSIMU: CTEIICHb YUCIIA, JTJOTapu(M YUCIIa; yMEHUE BBITTOIHATh

BBIYKCIICHUE 3HAYEHUH U PeoO0pa30BaHUs BIPAKEHUM CO CTEIICHIMU U
jorapudmamu, npeodpazoBaHus IPOOHO-PAIIMOHATIBHBIX BBIPAKEHUM;

- ONEpUPOBATH MOHATUSIMU: PAllMOHAIIbHBIC, UPPAIIMOHATBHBIE, TOKA3aTeJIbHbIE,
CTEIECHHbIEC, Jorapu(pmMuyecKue, TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX
CHUCTEMBI;

- ONEPUPOBATh NOHATUAMU: (PyHKIIMSL, HEIPEPBIBHAS (PYHKIUS, IPOU3BOJHAS,
nepBoOOpa3Hasi, ONpeAeICHHbIA HHTErPAl; yMEHUE HAXOUTh TPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIH, UCIIONb3Ys CIIPABOYHbBIE MaTepUalIbl; HCCIIEOBATh B
IPOCTEHIINX CIIydasx (GYHKIMU HA MOHOTOHHOCTb, HaXOUTh HAMOOJIbIINE U
HauMEHbIIME 3HaueHusl QYHKIHI; CTPOUTDH IpaKM MHOTOUJIEHOB C
MCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOro aHAJIN3a; IPUMEHTH IPOU3BOAHYIO
IIPU PELICHUU 3a/1a4 Ha ABUKEHHUE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha
HanOOJbIINE U HAMMEHBIIINE 3HAYCHUSI, HA HAXOK/ICHHUE ITyTH, CKOPOCTH U
YCKOPEHHUS;

- ONEPUPOBATH NOHATUSAMU: PAllMOHAJIbHAA (DYHKIIMS, TOKa3aTeNbHas (PyHKIUS,
creneHHast QyHKUUs, JorapupmMuyeckast QyHKIHs, TPUTOHOMETpUUECKre (PyHKINH,
oOparHble (DyHKUINU; YMEHUE CTPOUTD IpaUKU NU3yUeHHBIX (YHKIUNA, UCIIOIb30BATh
rpaduKy Mpy U3y4YE€HUHU POLIECCOB U 3aBUCUMOCTEN, IPU PEUICHUH 3a]1a4 U3 JPYTuX
y4eOHBIX MPEAMETOB U 3a7a4 U3 peajJbHOU KU3HU; BbIpaxarb (hopMyaaMu
3aBUCUMOCTH MEX/y BEIMUUHAMY;

- pellaTh TEKCTOBBIE 3aJa4l PA3HBIX TUIIOB (B TOM YHUCJIE HA MPOLIEHTHI, IO U
YacTH, Ha JIBIKEHUE, pad0Ty, CTOMMOCTb TOBApOB U yCIIyT, HAJIOTH, 3314 U3
00acTH yrpaBICHHs IUYHBIMU  CEMEHHBIMH (PMHAHCAMU ); COCTABIISTh BBIPAKEHUS,
YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4d, UCCIIEN0BATh
MOJIYYEHHOE PEIICHUE U OIEHUBATh MPABIONOI00HOCTH PE3yJIbTaTOB;



- OIIEpUPOBATh MOHATUSAMU: CpeHEE apu(PMETHIECKOE, MEIMaHa, HanOoJbIlIee U
HaWMEHbLIEE 3HAYCHHUsI, pa3Max, TUCIEPCHs], CTAHAAPTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa; yMEeHHe U3BIIEKATh, HHTEPIPETUPOBATH HH(POPMAIIHUIO, PEACTABICHHYIO B
Tabnmuiax, Ha AuarpaMmmax, rpaukax, OTpa)kKarollyo CBOMCTBA peajbHbIX MPOIIECCOB
U SIBIICHUI; IPEICTABIATh HH()OPMALIMIO ¢ IOMOILBIO TaOJIUI ¥ IUarpamm;
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 BBIYUCIIATH BEPOSATHOCTh C UCIIOJIb30BAHUEM
rpa)uyecKrux METOJIOB; IPUMEHATH (POPMYJIbI CIIOXKEHUS U YMHOKEHUS
BEPOATHOCTEW, KOMOMHATOPHBIE (PAaKThI U (POPMYJIBI IPU PELICHUH 33]1a4; OLIEHUBATh
BEPOSATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4YalHbIMU BEJIMUYUHAMY;
yYMEHUE TPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX;

- ONIEPUPOBATH MOHITUAMU: TOUKA, PAMAas, INIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
YIOJI, CKPEIIMBAOIINAECS MPSIMBIE, TAPAJIIETBHOCTD U MEPIEHIUKYIIPHOCTD MPSIMBIX
Y IUIOCKOCTEHN, YIOJl MEXKAY MPSIMBIMU, YTOJI MEXKAY NPSIMOU U INIOCKOCTBEO, YTOJ
MEXKY IUIOCKOCTSAMH, PACCTOSTHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSTHUE MEKTY
MPSMBIMU, PACCTOSHUE MEXKY IUIOCKOCTAMU; YMEHHUE UCIIOJIb30BaTh IIPU PEIICHUN
3a/1a4 U3y4eHHBIC (PAKTHI U TEOPEMBI TUTAHUMETPHUH; YMEHUE OIICHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIETO MUPA;

- ONEePUPOBATH MOHATUSIMU: MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHUKA, KYO,
napajuieJenunes, mpu3Ma, mTupamMmuaa, Gurypa u MoBEpXHOCTh BPAIICHUS, IUITUH/P,
KOHYC, T1ap, cepa, ceueHrus (Purypsl BpalieHus, IIOCKOCTh, Kacaromascs Cepsl,
IIUJIMHAPA, KOHYCa, TUTOIIadbh ITOBEPXHOCTH MHUPAMHU/IBI, IPU3MBI, KOHYCA, ITWINHAPA,
momaab chepnl, 00beM Kyda, MpsIMOYTOIBLHOTO NTapasuielienune1a, MUPaMubl,
MPU3MBI, IIWJIMHPA, KOHYCa, [1apa; YMEHHUEe N300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTHU BpAIICHUS, UX CEUCHUS OT PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHE Paco3HABATh MPABMIHHBIC MHOTOTPAHHUKH;

- OMEPUPOBATH MOHITUSMU: JBMKEHUE B IPOCTPAHCTBE, MOI00HBIC (DUTYPHI B
MPOCTPAHCTBE; UCTOIH30BaTh OTHOIICHHE TUIOIIA/IeH TOBEPXHOCTEH U 00BEMOB
NOIOOHBIX (UTYP MPU PEIICHUH 3a/1a4;

- BBIYHCIISATH TEOMETPUUECKUE BEIMYUHBI (JJTMHA, YTOJI, TUIOIIA/lh, 00bEM, IIIOIIAIb
MOBEPXHOCTH), UCIIOJNB3YS U3yUeHHbIE (POPMYIIbI U METOJIBI;



- OIIEpUPOBATH NTOHATHUAMU: MIPAMOYTOJIbHAS CUCTEMA KOOPAMHAT, KOOPIAUHATHI TOYKH,
BEKTOpP, KOOPAMHATBI BEKTOPA, CKAISIPHOE IPOU3BEICHHE, YTOJ MEXLy BEKTOPAMHU,
CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YKMCIIO; HAXOAUTH C IIOMOIIBIO
U3yYEHHBIX (OpMYI KOOPAUHATHI CEPETUHBI OTPE3Ka, PACCTOSIHIE MEXKIY ABYMS
TOYKaMU;

14) ymenue BpIOMpaTh MOAXOAAITNN N3YUYEHHBI METO/ JIJIsl PEIICHUS 3a1a4uH.

3HaTh:
-BJIaJICHUE METO/IaMH JI0Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS 3a/1a4; YMEHUE

bopMyIMpOBaTh ONPEAEICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSITh UX, TPOBOJIUTH
JIOKa3aTeNbHBIE PACCYKACHUS B XOJI€ PELICHUS 3aa4;

- pacno3HaBaTh MaTeMaTnueckue (hakThl U MaTEMATUYECKUE MOEIIH B PUPOIAHBIX U
OOIIIECTBEHHBIX SBJIECHUSAX, B UCKYCCTBE; YMEHHUE MPUBOJUTH PUMEPDI
MaTEMaTUYECKUX OTKPBITHN POCCUMCKOM U MUPOBOM MareMaTH4e€CKON HAyKH.

Pe3yJ'll)TaTLI O0CBOCHMUA y‘l€6HOﬁ ANCHUITIINHBI

Kon
3HaHUM
W/Uan
YMEHUU

Howmep

HanMeHoBaHue pe3ynbprara 00y4eHHs
TEMBI

1.1
1.2
1.3
1.4
21
2.2
2.3
3.1
3.2
3.3

4.1
OIepHpPOBATh OCHOBHBIMH MaTEeMaTHU4Y€CKUMH NOHATHUIMH, 4.2

V1 5.1
5.2

6.1
6.2
9.1
9.2
10.1
10.2
11.1
121
12.2
12.3




11.1

BBINIOJIHATHh ~ BBIUMCIIEHWE 3HAUCHUW U MpeoOpa3oBaHus 12.1
V2 BBIPKEHUN CO CTENEHSIMU U JorapudmMamu, npeodpa3oBaHus gg

JIpOOHO-pallMOHATBHBIX BBIPAKEHUH; 13.1

9.3

HaXOIWUTh  TMPOU3BOAHBIC  DJIEMEHTApPHBIX  (PYHKIH,

UCIIOJIb3YSl ~ CIPAaBOYHBIE  Marepuaibl; HCCIENOBaTb B

MPOCTEUINNX Caydasx (PyHKIMH HAa MOHOTOHHOCTh, HAXOIAHTh 6.2

HAauOOJBIITNE ¥ HAWMMEHBIINE 3HAYCHUsI (PYHKIHI; CTPOUTH 8:411
V3 rpaukd  MHOTOWICHOB C  HCIIOJIb30BAaHUEM  arlapara 3'2

MaTEeMaTHYECKOTO aHalln3a; MPUMEHATHh MPOU3BOIHYIO TPHU o4

peleHun  3aJad  Ha  JBIDKEHUE; pellarb  MPaKTUKO- 10.1

OpUEHTUPOBAHHBIC 33J]aud HA HAWOOJbIINE U HAUMEHBIINE 10.2

3HAYCHUS, HA HAXOXKACHUE TYTH, CKOPOCTH U YCKOPCHHUS;

CTpOUTh Tpaduku U3yuyeHHbIX (YHKIUNA, MCIOJIb30BATh 11.1

rpadUKu TPU W3YYEHUU MPOIECCOB U 3aBUCUMOCTEH, MpHU g;
V4 pEIICHUH 3a/1a4 U3 JAPYTUX YICOHBIX MPEIMETOB M 3a]1a4 U3 6.1

peaTbHOW JKM3HU; BBIpaXarh (OPMYJIaMH 3aBHCHMOCTH g:g

MEXIy BeTMYMHAMU; 8.1

9.3

perarb TEKCTOBBIE 33/]]aud Pa3HbIX TUIIOB (B TOM YHUCJIE HA

MIPOLICHTHI, IOJIM U YaCTH, Ha JIBIKEHUE, pabOTy, CTOUMOCTD

TOBApOB U yCJIYT, HAJIOTH, 33]]a4l U3 00JIACTH yTpPaBICHUS jé
V5 JUYHBIMUA U CEMEUHBIMU (DUHAHCAMM); COCTABIIATH g;

BBIPQKCHUS, YPAaBHEHUS, HEPABCHCTBA M X CUCTEMEI 110 o4

YCIIOBUIO 33]1auH, HCCIIEI0BATh MOIyY€HHOE PEIICHHE U 13.1

OIICHMBATh MPABIOMOA00HOCTh PE3YIbTATOB;

W3BJICKAaTh, MHTEPIIPETHPOBATH HHGOPMAIIHIO,

MPE/ICTAaBICHHYIO B Ta0NHIIAX, HA AMarpaMMmax, rpadukax,

OTPAXKAIOIIYH CBOMCTBA PEATBbHBIX ITPOLECCOB U SBJICHUN;
V6 MPENICTABIATh HHPOPMAITUIO C TIOMOIIBIO TAOIUI] U gi

JMarpaMm; UCCIIEJIOBATh CTATUCTUICCKUE JTAHHBIE, B TOM

YHCIIC C TPUMEHEHUEM TpapUIeCKUX METOIOB U

AIIEKTPOHHBIX CPEJICTB;

BBIYHCIIATH BEPOSTHOCTH C HCTIOJIb30BaHUEM I'PaPUICCKUX

METOJIOB; IPUMEHSATH (DOPMYITBI CIIOKCHHS M YMHOKCHUS 5.2
b BEPOSATHOCTEH, KOMOWHATOPHBIE (haKThI ¥ POPMYJIBI IPU gi

peUICHUHA 3a4a4, OLICHUBATb BECPOATHOCTHU PCAJIbHBIX




CO6I>ITPII>1§ 3HAaKOMCTBO CO CﬂyqaﬁHBIMH BEJIIMYNHAMU,

Y8

MCIIONIb30BaTh MPH PEIICHUU 3a7a4 U3yueHHbIE (DaKThl U
TEOPEMBI IIIAaHUMETPHUH; YMEHHUE OLIEHUBATh Pa3MeEpPhI
O00BEKTOB OKPY’KAIOILEr0 MUPA;

1.1
1.2
1.3
1.4

\AY

I/I306pa)KaTI) MHOTOI'PaAaHHUKH U ITIOBCPXHOCTU BPAIICHUA, UX
CCUYCHHU: OT PYKH, C IIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U
QJICKTPOHHBIX CPCACTB; PACIIO3HABATL CUMMCTPHUIO B

IMPOCTPAaHCTBC, paClIO3HABATh IIPABUJIbBHBIC MHOTOI'PAHHUKH,

2.1
3.1
3.2
3.3
4.1
4.2

Yy 10

MCIMOJIb30BaTh OTHOIICHUE TIONIAICH TOBEPXHOCTEN 1
00bEMOB MOAOOHBIX (PUTYp MPU PELICHUH 33/1a4;

1.2
3.3
4.1
4.2

Y11

BBIYHCIIATh TCOMETPUUYECKUE BEJIMYMHBI (JIJTMHA, YTO,
IJI0IA/1b, 00bEM, TUIOLIAb TOBEPXHOCTH ), UCTIOJIb3YS
U3y4YeHHbIC (DOPMYITBI U METOBL;

1.4
21
2.2
2.3
3.2
3.3
4.1
4.2

V12

HaXOJIUTh C IIOMOIIbIO U3YUYCHHBIX q)OpMYJI KOOPANHATEL
CCPpCAUHBI OTPC3Ka, PAaCCTOAHHUC MCKIY ABYMA TOUKaAMHU

21
2.2
2.3

V13

BBIOMpATh MOAXOASIIUN U3YYEHHBIA METO/ JIJIsl PEIICHUs
3aa4u

21
2.3
4.1
4.2
5.3
6.1
9.4
10.2
13.1

V14

bhopMyIUPOBATh ONPEASTICHNS, AKCHOMBI U TCOPEMBI,
IIPUMEHSATH UX, TPOBOINUTH JOKA3aTEIbHbIE PACCYKICHUS B
XOJIE PELICHUS 3a/1a4;

1.1
1.2
1.3
1.4
21
2.2
2.3
3.1
3.2
4.1
4.2

31

BJIaJICHUE METOJAAMHM JI0KA3aTeIbCTB, aJITOPUTMAMHM PEIICHUS
3ajad4;

11
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
12.1
12.2
12.3
13.1

1.1

paciio3HaBarb MaTCMaTUICCKHC (baKTBI U MaTCMaTU4YCCKHUC ._'22,2
MOZACJIN B IPUPOJHBIX U O6H.I€CTB€HHBIX ABJICHUAX, B 3:3

HCKYCCTBE; MTPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITHI g%
POCCUNCKOW U MUPOBOM MareMaTUYeCKON HAyKH; IPUBOAUTH 53

IIPUMCPHI ITPOABJIICHHA 3aKOHA OOJIBIITNX YKCEII B IIPUPOAHBIX 5.4
6.1

n O6HICCTB€HHBIX SABJICHUAX 9.1
9.2
9.3
9.4
12.1

32

Conep:xanue y4eOHOM TUCHMILIMHBI

1 cemecmp. Feomempuﬂ. Onemenmul mamemamu4eckou cmamucmuku,

KOMOUHAMOPUKY U Meopul eposimHOCMell.

Pazoen 1. Axcuomvr cmepeomempuu. B3zaumuoe pacnonoxcerHue npIMbIX
niocKkocmeul 6 nNPOCMpPaHcmee.

Tema 1.1. Akcromsl ctepeomeTpun. [lapamienbHOCTh IPSMBIX B TPOCTPAHCTBE.
Tema 1.2. [TapannenbHOCTh NPSAMON U IIOCKOCTH, INIOCKOCTEW B TPOCTPAHCTBE.
Tewma 1.3. [leprieHIUKYASIPHOCTD NPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.

Tewma 1.4. IleprieHAUKYISP U HAKIIOHHAS.

Pazoen 2. Jlekapmosbi koopounamsi u 6eKmopuvl 8 npOCmMpaHcmaee.

Tema 2.1. JlekapToBbl KOOpJAWHATBI B TpocTpaHcTBe. IIpeoOpazoBanue
MPOCTPAHCTBE.

Tema 2.2. Yron mexay npsMou U IIIOCKOCTBIO.

Tema 2.3. BekTopsl B TPOCTPAHCTBE.

Paszoen 3. Mnoecoepannuxu. Tena spawyenrus.

Tewma 3.1. MHororpanusie ymisl. MHororpanauk. [Ipusma.

Tema 3.2. [Tupamupa.

Tewma 3.3. [IpaBuiibHbIE MHOTOTPAHHUKU. Tena BpalieHusl.

Paszoen 4. Obvemvl mHO202paAHHUKOS U MeNl 8paLyeHUlL.

u



Tema 4.1. OOGbeMbl MHOTOTPAHHUKOB.

Tema 4.2. OObeMbl Te BpallleHUH.

Paszoen 5. Onemenmur mamemamuueckoti cmamucmuku, KOMOUHAMOPUKY U Meopuu
8EpOSIMHOCIEL.

Tema 5.1. Cratuctuueckast 00paboTKa JaHHBIX.

Tema 5.2. CoueTaHus ¥ pa3MeIICHHUS.

Tewma 5.3. [Ipocrenimme BEpOATHOCTHBIE 3a0a4H.

Tema 5.4. Criyyaiinbie COOBITHS M UX BEPOSITHOCTH.

2 cemecmp. Aneebpa u Hauania Mamemamuyecko2o aHaIu3d.
Pasoen 6. Tpuconomempuueckue ghyHxkyuu.

Tema 6.1. IToHATHE YHUCITOBOM OKPY>KHOCTH.

Tema 6.2. TpuronomeTpuueckue QyHKIUU.

Tema 6.3. IIpocTetinme TpUroHOMETpUUIECKUE (POPMYIIBI.

Tema 6.4. I'paduku TPUTOHOMETPUUECKUX (PYHKIIHIA.

Pa3zoen 7. Tpueonomempuueckue ypasreHusl.

Tema 7.1. TpuroHoMeTpudeCcKre ypaBHEHUS.

Pa3zoen 8. Ilpeobpazosanue mpueconomempuiueckux 8bipariCeHul.
Tema 8.1. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pa3zoen 9. Ilpouzsoonas.

Tema 9.1. [Ipenen 4nciioBOi NOCIENOBATENLHOCTH U (DYHKIUU.
Tema 9.2. Onpenenenue Npou3BOJHOM.

Tema 9.3. BoiunciieHue Npor3BOIHOM.

Tewma 9.4. [IpunoxeHrue Nporu3BOIHOM.

Paszoen 10. I[lepsoobpasnas u unmezpann.

Tema 10.1. IlepBooOpa3Has u HeONpEAEICHHBIN UHTETPAJL.
Tema 10.2. OnpeneneHHbI HHTErPAJL.

Pa3zoen 11. Cmenenu u kopHu.

Tema 11.1. Ctenenu u KOpHHU.

Pa3zoen 12. Ilokazamenvhas u 1o0capugpmuyieckas Qynkyuu.
Tema 12.1. IlokazarenbHas GyHKIUS.

Tewma 12.2. Jlorapudm.

Tema 12.3. JlorapupmMuueckue ypaBHEHHUSI 1 HEPABEHCTBA.
Pa3zoen 13. Ypasnenus u nepasencmaa.

Tewma 13.1. YpaBHeHUs 1 HEpaBEHCTBA.



