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1. OBLIASA XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI
OBIIIEOBPA3OBATEJbHON JUCIHUATIIMHBI «<MATEMATHKA»

1.1. Mecro AMCHMIUIMHBI B CTPYKType OCHOBHOH mnpo¢eccHOHAJIbHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl

JucuumnHa «MartemaTuka» SBIISIETCS 4YacThl0 00s3aTeNbHOM 4acThio B
o0mieoOpa3oBaTeIbHOM — [MKJIE Y4eOHOro IUIaHA OCHOBHOW MpodeccHOoHaTbHON
00pa3oBaTeIbHON TPOrPAMMBI.

OoOmeobpa3zoBarenbHas AucHUIUIMHA «MartemaTtuka» uH3ydaercss Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEIbHOM LIUKJIE Y4eOHOI0O MjIaHa OCHOBHOW MpodeccnoHaIbHON
00pa3zoBaTeIbHOM MPOrpaMMbl 10 criennanbHocTd 40.02.04 FOpucnpyaeHIus.

1.2. lean u nJIaHupyeMble pe3yabTAThl 0CBOECHHS JUCHUIIIHHbI
Henu 1 327291 TUCHUNTTHHBI:
— obecrnieueHne chOPMHUPOBAHHOCTH MPEICTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKHUX (DAKTOpaxX CTAHOBJICHHS MAaTCMATHKH;
— o0ecrieueHrne  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMUYECKOTO U
MaTeMaTHYECKOT'O MBIIUICHUS;
— obecrnieueHne COPMUPOBAHHOCTH YMEHHUH MPUMEHSTH ITOJIYYCHHBIC 3HAHUS TIPH
pEIICHUN Pa3INYHbIX 33/1a4;
— oOecrieueHrne cHOPMUPOBAHHOCTH TMPEJACTABICHUN O MaTEMaTHKE KaK YacTu
00IIIeYeIIOBEYECKON KYJIBTYPhI, YHUBEPCATHHOM SI3BIKE HAYKH, TO3BOJISIONIEM OIUCHIBATh
Y M3y4aTh pealbHbIC IPOIECCHI U SBIICHUS.



1.3.

Ili1anupyemble pe3yJibTaThl 0CBOEHUS 00111€00Pa30BaATeJIbHOM U CHUILIMHBI «MaTeMaTHKa)

Koa n HaumeHoBaHMe (popMHupyeMBbIX

ILtanupyemble pe3yJbTaThl 0CBOCHHS M CIHMILIMHBI

KOMIIeTeH UMt
Oo0mrue JducuuniuHapHblie (peaMeTHbIE)
JIP

OK 01. JIP 2. — c(pOpMUPOBAHHOCTH TPEJCTaBICHUI O | — CHOPMUPOBAHHOCTh  MPEACTABICHUA O
Bribupatsb HpostBisiroruit MAaTeMaTUKE KaK YHHUBEPCAJbHOM S3BIKE HAYyKH, | MATEMATHKE KaK YaCTH MUPOBOU KYJIBTYpPbI U
CIIoCcOOBI AKTUBHYIO CPEACTBE MOJICIIMPOBAHUS SIBIICHUI U MTPOLIECCOB, | MECTE ~ MAaTeéMaTUKH B COBPEMEHHOM
peLIeHUs 3a1a4 | TPaKIaHCKYIO UJesIX U METOAaX MaTEMaTHKH; IUBUJIN3AIIMHY, CTIOCO0aX OMUCAHUS SIBJICHUMA
npoeccHoHaNb | MO3UIMIO, — NOHMMaHUE 3HAYMMOCTH MAaTEMAaTHKHU | PCAJIbHOIO MHpa HA MATEMATUYECKOM SI3BIKE;
HOM JEMOHCTPUPYIOIIHHA | 1151 Hay4YHO-TCXHHUYCCKOI'O mporpecca, | — CQOPMUPOBAHHOCTh  IMPEJACTABICHUNH O
JEATEIIbHOCTH MIPUBEPIKCHHOCTD c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHUKE | MAaTEMaTUYECKUX MOHSATUAX KaK BaKHEUIIIHUX
NPUMEHUTEIBHO | MPUHIUIIAM KaK K 4acTH OOIIIEYEeIOBEYECKOM KYJIbTYPhI Yepe3 | MaTeMaTHUYeCKUX MOJIENSIX, MMO3BOJISIONINX
K pa3jIn9HbIM YCCTHOCTH, 3HAKOMCTBO C MCTOPHEW Pa3BUTHS MATEMAaTHKH, | OMUCHIBATh M M3y4YaTh Pa3HbI€ MPOLECCHI U
KOHTCKCTaM MOPAAOYHOCTH, ABOJIIOIIMEH MaTEeMaTHYECKUX HJICH; SIBIICHUS IMOHUMAaHHE BO3MOKHOCTH

OTKPBITOCTH, — pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS, | aKCHOMATUYECKOI0 MOCTPOEHHUS

SKOHOMHYCCKH IIPOCTPAHCTBEHHOT' O BOOOpaKCHHMsI, | MATEMATUYECKUX TEOPHH;

AKTUBHBIN 1 AJITOPUTMUYECKONM  KYJIbTYpPbl, KPUTHUYHOCTH | — BJIAJICHUC METOJaMH JOKa3aTeIbCTB U

Y4aCTBYIOLIUN B
CTYJICHYECKOM U
TEPPUTOPUATIEHOM
CcaMOYTpaBJICHUH, B
TOM YHCJIE Ha
YCIIOBUSIX
J0OpOBOJTHLUECTBA,
MPOJIYKTUBHO
B3aMMO/ICVICTBYIOIIN
1 ¥ y4acTBYIOIIMI B
JIeSITENLHOCTH

MBIIIJICHUS Ha YpPOBHE, HEOOXOAMMOM  JUIS
Oynmyiei mpodeccCuoHaIbHOM NeATeIbHOCTH, IS
MIPOJIOJKEHUS 00pa3oBaHUs U CaMOOOpa30BaHUS,

— OBJIQJICHUE MaTEeMaTUIECKUMHU
3HAHUSMH U YMEHUSMH, HEOOXOJAMMBIMU B IIO-
BCETHEBHOM JKW3HH, JUIsI OCBOCHHUS CMEXHBIX
€CTECTBEHHOHAYYHBIX JIUCIUIUINH U JUCITUTUIHH
po(heCCHOHANBHOTO IMKJIA, JJIS  IOJYYCHHS
oOpa3oBaHusi B o00nacTix, He TpeOyroIuX
yII1yOJICHHOW MaTeMaTUYECKON MOATOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K

QITOPUTMOB  pEIICHUs,  YMEHHE  UX
NPUMEHSTh, MPOBOAUTH  JIOKA3aTEIbHBIC
paccyXJIeHHs B XOJIe pELIeHUs 3a/1a4




00IIIECTBEHHBIX
OpraHu3aun

00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMUIO,
Ha TMPOTSKEHUU BCEW JKU3HHM; CO3HATEIIbHOE
OTHOIIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIOBHIO  yCIEUIHOM MpO(ecCHOHANbHONH U
OOIICCTBEHHOH JIeITEIBHOCTH,

— FOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEJIBHOM TBOPYECKOW M OTBETCTBEHHOU
NeSITENIbHOCTH;

— FOTOBHOCTh K KOJIJIEKTUBHOU padore,
COTPYJIHUYECTBY co CBEpPCTHUKAMU B
00pa3oBaTeNIbHOM,  OOLIECTBEHHO  I0JIE3HOM,
yueOHO-HMCCIeI0BAaTEeNIbCKOM,  MPOEKTHOM U
JIpYTUX BUJAX J€ATEIbHOCTH;

— OTHOLIEHWE K  MpodeccuoHaIbHOU
NeSITEIbHOCTH KaK BO3MOYKHOCTH y4yacTHsl B
peleHn: JUYHBIX, OO0I1I€CTBEHHBIX,
rOCy/1apCTBEHHBIX, oOlIeHAIIMOHATIBHBIX
po0em;

OK 02.
Hcnonws3oBath
COBpPEMCHHEIE
CpeacTBa
MIONCKa, aHATTN3a
u
WHTEpIpETaIH
uHpOpMaINU U
MH(OPMALIMOHH
BIC TEXHOJIOTUHU
IS
BBITIOJTHEHHUS
3aja4

JIP 13.
JleMoHCTpUpYyrOIHiA
TOTOBHOCTD H
CIIOCOOHOCTH BECTH
C IPYTUMHU JTFOAbMH,
JIOCTUTaTh B HEM
B3aMMOIIOHMMAaHMUS,
HAXOJIUTh OOIIIHeE
LEIU U
COTPYAHHYATH IS
UX JOCTHIKEHHS B
npodeccuoHaNbHON
NIEATENLHOCTH

— YMEHHE CaMOCTOSTEIBHO ONPEICINATh
HeJd  JeSITETbHOCTH UM COCTaBIATH  IUJIAHbI
NeSITETFHOCTH; CAaMOCTOSATEIBHO OCYIIECTBIISTh,
KOHTPOJIUPOBATh u KOPPEKTUPOBATh
NeSITENIbHOCTD; HCIOJIb30BaTh BCE BO3MOXKHBIE
pecypchl Ul TOCTHYKCHUSI TIOCTABJICHHBIX IIeNIei
W peaju3alliy IUIAaHOB JICATEIbHOCTH; BBIOMPATH
YCTICIIIHBIE CTPATETUH B PA3TIUYHBIX CUTYAITUSX;

— yMEHHE TPOAYKTUBHO OOWATBCS U
B3aMMOJICHCTBOBATh B TIPOIlECCE COBMECTHOM
NEeSITETbHOCTH, YYHUTHIBATh TO3UIUH  JIPYTHX
YYaCTHUKOB NEesTeTbHOCTH, b HEeKTUBHO
paspenarb KOHQIHUKTHI;

— BJIaJICHUE
penieHus

CTaHIAPTHBIMH  TIpUEMaMHu
paroHaIbHBIX U
UppaIoHAIbHEIX, MOKa3aTeIbHBIX,
CTETICHHBIX, TPUTOHOMETPHUUECKUX
YpaBHEHUII W HEPaBEHCTB, HUX CHCTEM;
UCTIOJh30BAHNE TOTOBBIX KOMITBIOTEPHBIX
nporpamMMm, B TOM YHCIIE JUIS TIOMCKA MyTH
pemieHusT W WUIIOCTPAIllMM  PELICHHS
YPAaBHEHUU U HEPABEHCTB;
— c(hOpMUPOBAHHOCTh TPEJICTABICHUNH 00
OCHOBHBIX  TOHITHAX  MaTeMaTHYECKOTO
aHalu3a 1 UX CBOWCTBAX, BIAJICHHE YMEHUEM
XapakTepU30BaTh  MOBEJCHHE  (YHKIHH,
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npodeccruoHatb
HOU
TIeSITEIIBHOCTH

— BJIAJICHUE HaBBIKAMHU I103HABATEIbHOM,
y4eOHO-UCCIEAOBATENLCKOM U NPOEKTHOMN
JESATENbHOCTH, HABBIKAMU Pa3pelleHus MpoOiem;
CIOCOOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIIEHUs NPAKTUYECKUX 3a/]ad,
IIPUMEHEHHIO PA3JIMYHBIX METOA0B IO3HAHUS,

— FOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEIIBHON UH(POPMAIIOHHO-
NI03HABATEIbHON NESTEIIBHOCTH, BKJIFOYAs
YMEHHE  OpPHUEHTHPOBATHCS B PA3IMYHBIX
MCTOYHUKAX uHpOpMaIHH, KPUTUYECKU
OLIEHUBaTh M MHTEPIPETUPOBATH MH(POPMAIIHIO,
MOJIy4aEMYIO U3 Pa3IM4YHBIX HCTOYHHUKOB;

WCIIOJIb30BAHUE TMOJYYEHHBIX 3HAHUM IS
OITMCaHUSI u aHajau3a peaTbHBIX
3aBUCUMOCTEH;

OK 04.
DddexTuBHO
B3aMOJIENCTBO
BaTh U paboTaTh
B KOJUICKTUBE U
KOMaH/1e

JIP. 17
[Ipu3naromumit
LIEHHOCTh
HEIMPEPBHIBHOTO
o0Opa3zoBaHUs C
Y4E€TOM IMEPCIEKTUB
JUYHOCTHOTO U
npodeccruoHaNIbHOTO
pocTa, ColMaIbHO-
3KOHOMHUYECKOTO
pa3Butusi OMCKou
obnacTu

— BJIAQJICHUE  S3BIKOBBIMU  CPEACTBAMMU:
YMEHHE SICHO, JIOTUYHO W TOYHO H3JaraTh CBOIO
TOYKY 3pEHMS, MCIIOJIb30BaTh  aJ€KBAaTHBIC
SI3bIKOBBIE CPEACTBA;

— BJIaJICHUE HaBBIKAMHM I103HABATEJIHHOU
pediekcu  Kak  OCO3HaHHUS  COBEPIIACMbBIX
JICICTBUA W MBICIUTEIIBHBIX TPOLIECCOB, UX
pe3yJIbTaTOB W OCHOBAHWI, TpPaHHI] CBOETO
3HaHWS W HE3HAHHUs, HOBBLIX ITO3HABATCIBbHBIX
3a71a4 U CPEACTB JJISl UX JIOCTUKECHMUS,

— LEJICYCTPEMIICHHOCTh B MOMCKax H
NPUHATUA  PEIICHUH, COOOPa3UTEIBLHOCTh W
WHTYULIUSI,  PAa3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEJICTaBIICHUH; CIOCOOHOCTh BOCIPUHUMATh
KpacoTy U TapMOHHIO MUPA;

— BJIAJICHUE OCHOBHBIMH  TOHSATUSMU O
IJIOCKHUX " IIPOCTPAHCTBEHHBIX
reOMEeTpUYecKuX (urypax, HMX OCHOBHBIX
CBOMCTBaX; C(HOPMUPOBAHHOCTb  YMEHHS
pacro3HaBaTh reomeTpuyeckue (urypsl Ha
yeprexax, MOJENSIX U B pPeaJbHOM MHUDE;
IPUMEHEHHE M3YUYEHHBIX CBOICTB
reoMeTpuueckux ¢uryp u GopMmyn i
pELIeHNs TeOMETPUYECKHUX 3aJad U 3a4ad C
IIPAKTUYECKUM COJIEP)KAHHUEM;

— c(hOpMUPOBAHHOCTh ~ MPEJACTABICHUN O
mpoueccax M SBJICHUAX,  UMEIOLIUX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B  pPEaJbHOM  MHMpE,
OCHOBHBIX TOHSTHUSAX 3JIEMEHTAPHOU TEOpHUH
BEPOATHOCTEH;  YMEHHUM  HaxXOOuTh U
OLICHMBATh  BEPOSITHOCTUM  HACTYIUICHHUS
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COOBITHI B TPOCTEHIIMX MPAKTUYECKUX
CUTyallUsiX M OCHOBHBIE XapaKTePUCTUKHU
CIIy4alHBIX BEJIUYMUH;

— BJIQJICHHE  HaBBIKAMU  HCHOJb30BaHUs
TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM MpH
pEIIEHNH 3a]1a4.




2. CTPYKTYPA n COJAEP)KXAHUME
JUCHUIIIINHBI <MATEMATHUKA»
2.1. O0beM TUCHMILIMHBI M BU/IbI Y4e0HOI padoThI

OBIIEOBPA3OBATEJILHOM

Buj y4yeOHoii padoThl (0uHast popma 00yUCHs)

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOM JUCIUNJIMHBI 224
B T.4. B (popMe NMPAKTHYECKOii MOATOTOBKH 196
BT. 4.:

JIEKIIUU 0
NPAaKTUYECKUE 3aHATHS 196
KYpPCOBBIE€ paOOTHI 0
KOHCYJIbTAIIUU 10
CamocrositenpHas pabora -
I[Ipome:xyTouHAasl aTTeCTALMSA 18

2.2. TemaTnuyeckuil IJIaH y4eOHO# AucuumIuabl «MaTtemaTukay (ouHasi popma

00yuyeHust)
KommuecTBo yacos
Tema Beero | Jleki, [Ipaktu. | KypcoBas Kome. | CPC [Ipomex.
3aHsATUS |  pabora aTTeCT
Beenenue 2 2
Pa3pgen 1. Pa3Burue noHATHSA O
qyucjie
1.1. [enble u panoHaIbHbIEC YHCIIA 2 2
1.2. JleiicTBUTEIHHBIC YK CIIA 2 2
1.3. [TpubnmkeHHbIC BBIYUCICHUS 2 2
1.4. KoMIuiekcHbIe yncia 2 2
Pa3nean 2. [Ipsimble U NJIOCKOCTH B
NPOCTPAHCTBE
2.1. AKCUOMBI CTEepEeOMEeTpUN 2 2
2.2. U3o0paxkeHune
IPOCTPAHCTBEHHBIX (PUTYD.
I'eomerprueckue npeodpazoBaHus
IIPOCTPAHCTBA 2 2
2.3. B3auMHoe pacrnosoxeHue AByX
IPSMBIX B TIPOCTPAHCTBE 2 2
2.4. IlapannensHOCTh NPSIMON U
mockoctu. [lapastensHOCTD
IJIOCKOCTEMN 2 2
2.5. [lepneHIUKYIIPHOCTH MPSIMOU H
iockocTy. [leprnenaukynspHOCTh
JIBYX IUIOCKOCTEH 2 2
2.6. Y1iIbl MeX1y NPSMBIMHU U
IJIOCKOCTSIMU 2 2
Paznen 3. CBoiicTBa pyHKIHM
3.1. Baganue GyHKIIUN 2 2




3.2. [IpeobOpaszoBanue GyHKIUHN U
NEUCTBUS HAJ HUMU

3.3. CummeTpust GyHKIIUU U
npeoOpas3oBanue rpaukoB

3.4. Cxema uccnenoBanust QyHKIHH

Pa3nen 4. KopHu, crenenu u
Jorapugpmsl

4.1. KopHu HaTypajabHOU cTENEHHU.
Brlunciienre u cpaBHEHUE KOpHEH

4.2. BeluucieHue u CpaBHCHUE
KOpHEH

4.3. CreneHu ¢ paluOHAIbHBIMU
HOKa3aTesIMU

4.4, CrernieHd ¢ NENCTBUTEIHHLIMUI
[IOKa3aTeIsIMHA

4.5. Pemienve upparoHaIbHBIX
YpaBHEHUI U HEPABEHCTB

4.6. Jlorapudm. Jlorapudm umncna

4.7. IlpaBuna nelictBuii ¢
JorapupmMaMu

4.8. IIpeoOpa3zoBaHue anreOpanyecKux
BBIPAKECHUN

4.9. JlorapupmMupoBaHue u
HOTEHLIUPOBAHUE BBIPAKCHUI

4.10. [Toka3zarenbHble (HYHKLIUU.
Jlorapudmuueckue GyHKIUN

4.11. Pemienue moKa3aTeiIbHBIX
YpaBHEHUU U HEPABEHCTB

4.12. Pemenue g0rapupMHIECKIX
YpaBHEHUU

4.13. Pemienue gorapupmMuuecKux
YpaBHEHUI U HEPABEHCTB

4.14. TTpuOnv>keHHbIE BRIUUCICHUS U
pelIeHs TPUKIAJHbIX 3a7a4

4.15. KontponbHas pabora Ne 1

Pa3znen S. OcHOBBI TPUTOHOMETPUH

5.1. OCHOBHBIE TIOHATHSA

5.2. PaniuaHHbIi MeTOI U3MEPEHUS
YIJI0B BPAIICHHSI U CBSA3b C TPATyCHOMN
Mepo

5.3. OCHOBHBIE TPUTOHOMETPUIECKHE
TOXKJECTBA

5.4. ®opmyIibl IpUBEICHUS

5.5. ®opmysl cinoxenus. Dopmyisl
yIIBOCHHS

5.6. [IpeoOpa3oBaHMs MPOCTSUIITUX
TPUTOHOMETPHUYECKUX BBIPAKEHHIM




5.7. TIpeoOpa3oBaHus MPOCTEUIITUX

TPUTOHOMETPUYECKUX BBIPAKCHUHN 2 2
5.8. IIpeoOpazoBanus

TPUTOHOMETPHUUYECKUX BBIPAKECHHH 2 2
5.9. IlpeoGpa3zoBanus

TPUTOHOMETPHUYECKUX BBIPAKEHHH 2 2
5.10. Tpuronomerpudeckue GyHKIIHMH 2 2
5.11. TpuronoMmerpudeckue GyHKIIHMH 2 2
5.12. O6paTHbIe TPUTOHOMETPUUYECKHE

BEJIMYMHBI 2 2
5.13. Tpuronomerpuyeckue

yYpaBHEHUS 2 2
5.14. TpuronoMmeTpuyecKkue

ypaBHEHHUS 2 2
5.15. Tpuronomerpuyeckue

ypaBHEHUS 2

5.16. KonTpoasHas padota Ne 2 2 2
Hroro 3a 1 cemectp 92 88
Pa3nes 6. KoopanHaTsl 1 BeKTOPbI

6.1. IlpsmoyronbHas (IeKapToBa) 2 2
cucTeMa KOOPJMHAT B IPOCTPAHCTBE

6.2. Paccrosinre Mexay AByMs 5 5
TOYKAMHU

6.3. YpaBHeHus cepsl, IIIOCKOCTH H 5 9
PSIMOU

6.4. Bextopsl. KoopuHats!l BekTopa 2 2
6.5. JleficTBHs ¢ BEKTOpaMH, 2 5
3aJJaHHBIMH KOOpPAMHATAMHA

6.6. CxansipHOE MPOHU3BEICHHE 9 5
BEKTOPOB

6.7 Ucnonp3oBaHne KOOPIUHAT U 5 9
BEKTOPOB IPH PELICHUH 3aj1au

Paznen 7. MHOrOrpaHHUKH U

KpYIJble Teja

7.1. Beinykiible MHOTOTPaHHUKH 2 2
7.2. Ilpuzma 2 2
7.3. Ilupammuia 2 2
7.4. Ceuenus KyOa, IpU3MBbI U 2 5
TTUPAMHU/TBI

7.5. Hunmuaap 2 2
7.6. Konyc 2 2
7.7. Uap u chepa 2 2
7.8. Berunciienue miomaaei u 2 5
00BEeMOB

7.9. Berunciienue mwiomaaei u 4 5
00BbEeMOB

7.10. KonTponpHas padora Ne 3 2 2
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Paszngea 8. Hauaua
MATEeMAaTHYeCKOro aHAJIU3a

8.1. [TocnemoBarenpHOCTH

8.2. IlpousBoanas. [IpaBuna
Qg depeHMpoBaHus

8.3. [Ipon3BOHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIIUN

8.4. TIpon3BOHBIE OCHOBHBIX
AJIEMEHTAPHBIX (DYHKIIHIA

8.5. 'eomeTpuueckuii CMBICI
MIPOU3BOAHOMN

8.6. Bropas npousBoHas.
DuU3NYECKUI CMBICT TPOU3BOIHOM

8.7. VccnenoBanue (QyHKITUY C
HIOMOIIIBIO TIPOU3BOAHON

8.8. HccnenoBanue GyHKIUU C
MMOMOIIBIO TPOU3BOTHOM

8.9. UccnenoBanue GyHKIMH C
HOMOILBIO IPOU3BOHOM

8.10. UccnenoBanuie GpyHKINU C
MTOMOIIBIO TPOU3BOTHOM

8.11. IIpumepsI UCTIONB30BAHUS
HPOU3BOAHON ISl HAXOKACHHS
HAWTYYIIero peieHus B MPUKIAHBIX
3ajavax

8.12. TIpumepsI UCTIONB30BaHUS
IIPOM3BOIHON JJIS1 HAXOXKIECHUS
HAWMTYYIIIero peleHus B MPUKIIATHBIX
3ajavax

8.13. HaxoxmeHue cKopoCcTH IJist
npoiiecca, 3aJJaHHOTro (GopMyIoi u
rpaduxom

8.14. KonTponbHas pabota Ne 4

Paznen 9. IlepBooGpa3nas u
HHTerpaJ.

9.1. IlepoobOpa3zHas

9.2. HeonpeieneHHBII HHTETPAT

9.3. OnpeeneHHbI HHTETPA.
®opmyna Herotona — Jleitoauia

9.4. [IpuMeHEeHHE ONPEICIICHHOTO
WHTETpaIa i HaXOXKIACHUS
IIomageu

9.5. [IpumeHeHHE ONPEICIICHHOTO
WHTETpaJia JAJis1 HaXO0XAeHUs o0bemMa

9.6. IlpumeHeHne WHTErpaia B PU3NKe
U T€OMETPUHU

9.7. KonrponbHas padota NeS

11




Pa3nen 10. KomOuHaTopuka

10.1. OcHOBHBIE IOHATHSI
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HEPABEHCTBA

12.1. YpaBHEeHUs U CUCTEMBI
ypaBHEHUU

12.2. PaBHOCUJIBHOCTb ypaBHEHHUH,
HEPaBEHCTB, CHCTEM

12.3. OcHOBHBIEC IPUEMBI PELICHUS
YpaBHEHUU

12.4. Pemenue ypaBHEHHIA

12.5. Cucremsl ypaBHeHUI
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2.3. Conepxanme nucuunanubl «MareMaTuka

BBEJIEHUE

MatemaTika B HayKe, TEXHHMKE, SKOHOMHMKE, HMH(POPMALMOHHBIX TEXHOJOTUAX MU
MPaKTUYECKON JesTenpbHOCTU. Llenn w 3agauM WM3ydyeHHUs] MAaTeMaTUKU NP OCBOEHUHU
npodeccuii CI1O u cnenmansrocteit CIIO.

AJITEBPA

Pazeumue nouamus o uucne

[lensle u panuoHanbHble uwncna. JlelcTBurenbHble uucna. [lpuGnikeHHbIE
BbIYMCIICHUSA. KOMILIEKCHBIE YnCIIa.

Kopnu, cmenenu u nocapugpmoi

Kopnu u crenenn. KopHu HaTypallbHOW CTETIEHW U3 YUCIa U UX cBOoKcTBa. CTENEHH ¢
palMOHAIbHBIMU IT0KA3aTENsAMU, UX CBOKCTBA. CTENEHU C ACHCTBUTEIbHBIMU MIOKA3ATEISIMHU.
CBOICTBA CTEIIEHH C JECUCTBUTEIBHEBIM ITI0KA3aTEIIEM.

Jlorapudwm. Jlorapudm uncna. OcHoBHOE JIorapudMuueckoe ToxaecTBO. [lecsaTuunbie
u HaTypanbHble jorapudmsl. [lpaBuna neiictBuii ¢ norapudmamu. Ilepexon Kk HOBOMY
OCHOBAHHUIO.

[IpeoGpa3oBanue anreOpanueckux BblpaxkeHHil. IIpeoOpa3oBaHue palrOHaIbHBIX,
WPpallMOHAIBHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMUUYECKUX BhIPAKECHUH.

[IpakTuueckue 3aHATUSA

Apudmernyeckue NEHCTBUS HAJl YMCIaMH, HaXOXKACHUE NPUOIMKEHHBIX 3HAYEHUI
BEIMYMH M TIOTPEIIHOCTeH BBIUMCICHHUI (aOCONIOTHOW M OTHOCHUTENBHOI), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHHUII.

Beruncienue u cpaBHeHHE KOpHEW. BhINOIHEHNE pacyeToB ¢ paiuKaJaMu.

Pemenne wppanmoHanbHBIX ypaBHEHMH. HaxokneHwe 3HA4YeHUN CTENEHEW ¢
panoHanbHBIMH TOKa3aTensMu. CpaBHeHue crerneHed. [IpeoOpasoBaHusl BBIpaKEHHIA,
COZAEpKaIIUX CTEICHU. PellleHre noKa3aTebHbIX YPABHEHUN.

Pemienue npukinagHeIx 3a1a4.

Haxoxxnenune 3naueHuii norapudma mo mpou3BOIBLHOMY OcHOBaHHIo. [lepexon ot
OJTHOT'O OCHOBaHUS K Apyromy. Beruucnenue u cpaBuenue norapudmos. Jlorapudmuposanue
Y IOTEHUMPOBAHUE BBIPAKCHUM.

[TpuOnmxeHHbIE BEIYUCICHUS U PELICHUS TPUKIIAIHBIX 3a/]1a4.

Pemenue norapudpmMuueckux ypaBHEHUH.

OcHosbl mpuconomempuu

OcHoBHbIEe TIOHATHSA. PagmanHas Mepa yria. BpamarensHoe nuxenue. CHHYC,
KOCHHYC, TAHI'€HC U KOTAHI'€HC YUCJIA.

OCHOBHBIE TPUTOHOMETpHUYECKHE TOXkaecTBA. Popmynsl npuBencHUs. Dopmylisl
cinoxeHust. Dopmyiibl yaBoeHHs: @OpMyIIbl TIOJOBUHHOTO yTJa.

[IpeoGpazoBaHus MPOCTEUIINX TPUTOHOMETPUUYECKUX BhIpaxkeHui. [IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKHX (YHKIMI B TPOM3BEACHHWE M TPOHU3BEACHUS B CYMMY.
BripaxxeHre TpUroHOMETpHUYECKUX (PYHKINN Yepe3 TAHTEHC MOJIOBUHHOTO apryMEeHTa.

Tpuronomerpuueckue ypaBHEHUA 51 HEPABEHCTBA. IIpocrenue
TPUTOHOMETpUYECKUE YpaBHEHUS. [IpocTeiine TpUuroHoMeTpuIeCKue HEpaBeHCTBaA.

OO6paTHble TpUTOHOMETpUYECKHE (PYHKINU. APKCUHYC, ApKKOCHHYC, apKTaHTCHC.

[IpakTnueckue 3aHATUSA

PannaHHBIN METOJ U3MEPEHMS YIJIOB BPAIIEHUS U CBS3b C IPAlyCHON MEPO.
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OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIbI CIOXKEHUS, YABOCHHS,
npeoOpa3zoBaHUe CyMMBI TPUTOHOMETPUYECKUX (DYHKIMHA B TPOU3BEACHIE, IpeoOpa3zoBaHme
[IPOU3BEICHUA TPUTOHOMETPUUYECKUX byHKIUH B CYMMY. IIpocrenmme
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHble TpUroHOMeTpUYecKre QYHKIUU: apKCUHYC, apKKOCUHYC, APKTaHTEHC.

Dyuxyuu, ux ceolcmea u epapuxu

Oyukuuu. OO6nacTh OMpeNeIeHuss U MHOXKECTBO 3HaueHWil; rpaduk (QyHKIMH,
MOCTPOCHHE rPaPuKOB HYHKIIUHN, 3aJaHHBIX PA3IMYHBIMUA CIIOCOOAMHU.

CpoiictBa (QyHKUIMU. MOHOTOHHOCTbH, YETHOCTb, HEUYETHOCTb, OTPAHHMYEHHOCTD,
NepuoaU4HOCTh. IIpoMexxyTkn Bo3pacTaHus M yObIBaHUS, HauOOJIbLIEE W HAMMEHbILIEE
3HAauYeHUs1, TOUKU dKcTpeMyma. ['paduueckas untepnperanus. [Ipumepsl QyHKIIMOHATBHBIX
3aBUCHUMOCTEH B pEalbHBIX IMpolleccax M SIBICHUSIX. ApUPMETHUYECKHE Orepanuu Haj
bynkuusmu. CrnoxHas GyHkius (kommosuiius). [lositue o HenmpepbIBHOCTH (YHKIIUH.

O6patabie pyHkiuu. OO6nacTh ompeneneHUs M 00JacTh 3HAYEHUW OOpaTHOMU
dbyakmun. ['paduk oOpaTHON QyHKIIUH.

CreneHHble, MOKa3aTeNbHbIE, JOrapUPMUUECKHE U TPUTOHOMETPUUYECKUE (PYHKIIMU.
OOpatHbie TpuroHomerpuueckue Qynkuuu. OmnpeneneHus (QYHKIHMI, HMX CBONCTBA U
rpaduKH.

[Tpeo6pazoBanus rpadukoB. [lapanienbHbIli MepeHOC, CUMMETPHUS OTHOCHUTEIHHO
ocell KOOpAUHAT U CUMMETPHSI OTHOCUTEILHO Havyalla KOOPAUHAT, CAMMETPHUS OTHOCUTEIIBHO
MPSIMOM y = X, PaCTSKEHUE U CKATHE BJIOJIb OCEl KOOpUHAT.

[IpakTuueckue 3aHATUA

[Tpumepsbl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B pEabHBIX MPOLECCaX U3 CMEKHBIX
muctuumuinH.  Onpenenenne ¢yHkuuid. Iloctpoenne u  ureHue TpaduKoB (DYHKIMM.
UccnenoBanue ¢ynkiuu. CBoiCTBa IWHEHHOHN, KBaJApaTUYHOW, KYCOUHO-IMHEHHOW U
npoOHo-nmuHeHoN ¢yHkiui. HenpepoiBHble u mnepuogudeckue QyHkiuu. CBoiicTBa U
rpaguKku CUHyca, KOCHHYCa, TaHTeHca U KoTaHTeHca. OOpaTHbie GYHKIMH U UX TPaPUKH.
OOpartupie  Tpuronomerpuueckue Gynkuuu. I[IpeobpazoBanus rtpaduka (yHKIUU.
I"apmonunueckue konedanus. [Ipuknagabie 3a1ayn.

[TokazarenbHble,  Jorapu@MUUYEecKHe, TPUTOHOMETPUYECKHE  YpaBHEHHUS U
HEPaBEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBaTebHOCTH. Crioco6b1 3a7jaHUS 151 CBOMCTBA YUCIIOBBIX
nocnenoBarenbHocTed. [loHsaTre o mpeaene nocneaoBaTeabHOCTH. CyIECTBOBAHUE MpEIEIia
MOHOTOHHOW OTPaHUYEHHOM mociiefoBaTeabHOCTH. CyMMUPOBAHUE MOCIIEI0BATEIBHOCTEMN.
beckoneuHo yObIBaroIasi reoMeTpUyecKasi Mporpeccus U ee CyMma.

[TpousBonHas. [ToHsTHE O TPOM3BOIHON QYHKIIMH, €€ TEOMETPUUECKUI 1 (PU3HUECKUI
CMBICI. YpaBHEHUE KacaTelbHOW K rpaduxy (pyHkumuu. IIpousBojHbIE CyMMBI, Pa3HOCTH,
pou3BeeHHs, YacTHbIC. [Ipon3BOHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKIM. [Ipumenenne
MPOU3BOJHON K HCCIEeNOBaHUI0O (YHKIMH W mocTpoeHHio rpadukoB. I[IpousBomaHbie
oOpaTHON (YHKUMU U KOMIO3UIUU (YHKIUH.

[Tprmepbl UCIIOIB30BAHMS IPOU3BOIHOM /JI1 HAXOKJIEHUS HAaWIy4ylIEero pelIeHus B
NPUKIAAHBIX 3a7adax. BTopas mpomsBoiHas, €e reoOMEeTpHYecKuil M (PU3MUECKUil CMBICII.
Haxoxaenue ckopocTH JiIsl mpoliecca, 3a1aHHoro (opMynon U rpaduKoM.

[lepBooOpa3Hass u wuHTerpan. llpuMeHeHue omnpeneiIeHHOro MHTerpaia s
HaXOXKJEHHUS TUIOMAAN KpuBOJMHEHHOW Tpameunu. @®opmyna Hprorona—IJleiiGHuma.
[Ipumepbl npuMeHeHus UHTerpajia B GU3UKe U TEOMETPHUHU.
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[TpakTHyeckue 3aHATUA

YucnoBasi 1OCIENOBATENBHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYUCICHHUS YJICHOB
nocienoBarenbHocTH.  Ilpenen  mocnenoBaTtenbHOCTH.  beckoHeuHo — yObIBaromas
reoMeTpUYecKas POTrpeccusl.

[Tpon3BoHasA: MEXaHUYECKUI U T€OMETPUUYECKUAN CMBICI TPOU3BOIHOM.

VYpaBHeHHe KacaTenbHOH B 001eM Buze. [IpaBuna u popmyisl tudpepeHunpoBanus,
TabauIa MPOU3BOAHBIX IEMEHTapHBIX (QyHKUMH. MccnenoBanue (QyHKIUM C MOMOIIBIO
npou3BoaHoi. HaxokneHue HamOONbIIEro, HAaUMEHbBIIEro 3HAUEHUS U HKCTPEMaJIbHBIX
3HaYeHUH (yHKIUU.

Wnterpan u mnepBooOpaszHas. Teopema Hprorona—IJleliOnuna. Ilpumenenue
MHTErpaja K BBIYMCICHUIO (PU3NYECKUX BEJIMYMH U TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

VYpaBHeHHsT W CUCTEMBI  ypaBHEHMH. PanuoHanbHblE, UWppalUOHAIBHbIC,
IIOKAa3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCMIIBHOCTH ypaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI UX pelIeHUs (pa3joKEeHHWE Ha MHOXKHUTENM, BBEJIEHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, IPAQUUECKUIl METON).

HepaseHncTsa. PannonansHsle, UppalOHAJIBHBIE, NIOKa3aTeJIbHbIE "
TPUTOHOMETPUYECKUE HEpPaBEHCTBA. OCHOBHBIE IIPUEMBI UX PEILICHHUS.

Hcnonb3oBaHue CBOMCTB W Trpa@uKoB (PYHKUMI 0OpHU pEUICHUH YpaBHEHUU WU
HEepaBeHCTB. MeTon nHTepBaoB. M300paxeHne Ha KOOPAMHATHON IJIOCKOCTH MHOXKECTBA
pEIIEHNH YpaBHEHUI U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

[IpuknagHeie 3a1aun

[IpuMeHeHnEe MaTEeMaTHYECKUX METOJNOB JUI PELICHHs COAEPIKATEIbHBIX 3a1ad M3
pa3nMYHBIX 00JaCTei HAyKH U MPAKTUKH.

WNuTepnperanus pe3yapraTa, y4eT pealbHbIX OIpaHUYEHUM.

Kopuu ypaBHenuil. PaBHocunbHOCTh ypaBHeHUH. [IpeobpazoBanue ypaBHEHHIA.

OcHOBHBIE ITPUEMBI PEILICHHS YpaBHEHUI. Perienue cucteM ypaBHEHHI.

Hcnonb3oBanne CBONUCTB u TpadukoB (QYHKIMA IS pelIeHUs ypaBHEHUH W
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA Y TEOPHS BEPOSITHOCTEN

Dnemenmul KOMOUHAMOPUKU

OcHOBHbIE TMOHATHS KOMOWMHATOPHKH. 3aJauyd Ha TOJCYET 4YHCia pPa3MELICHMIH,
MepEeCTaHOBOK, coueTaHuil. Pernenue 3agau Ha mepebop BapuanToB. Dopmyna OuHOMA
Herorona. CpoiicTBa 6MHOMUHANBHBIX KOdddunnenToB. Tpeyronpauk [lackans.

DnemeHmvl meopuu 6eposimHocmen

CoObliTHE, BEpOSITHOCTH COOBITHS, CIIOXKEHUE U YMHOXKEHHE BeposiTHOcTel. [ToHsaTHe 0
HE3aBUCUMOCTU COOBITHM. JIMCKpeTHas ciyyaiiHas BEJIMYMHA, 3aKOH €€ paclpeesICHHUs.
YucaoBble XapaKTepUCTHKU AUCKPETHON ciy4yaitHON BennuuHbl. [ToHsTHE 0 3aK0HE O0IBIINX
YHUCEIL.

Dnemenmvl Mamemamuyeckou Cmamucmukuy

[lpencraBnenne fgaHHBIX  (TaONMIBI, JAMAarpaMMbl, TpaduKu), TEeHepalbHas
COBOKYMHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, Meauana. [lomsTHe o 3amadax
MaTeMaTHYECKON CTAaTUCTUKH.

Pelenne npakTu4eckux 3aj1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

[IpakTrueckue 3aHATUSA
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HcTopust pa3BUTHS KOMOMHATOPUKU, TEOPUH BEPOATHOCTEN U CTATUCTUKU U UX POJIb
B pa3iIM4YHbIX c(epax YeIOBEUYECKOW KU3HeesATeNnbHOCTU. lIpaBmiia KOMOMHATOPHUKH.
Pemienne komMOMHATOpHBIX 3a1ad. Pa3menieHus, codyeTaHuss W MEpecTaHOBKU. buHOM
Herotona u tpeyronpuuk Ilackans. Ilpuxknanasie 3agaun.

Kiaccuueckoe onpeneneHne BEpoATHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOPEMA O CyMME
BepoATHOCTEH. Bpruncienne BepositHocted. llpukianasie 3amaum. IIpeacraBienue
YHUCJIOBBIX AaHHBIX. [IpukiiagHble 3a1a4n.

IFEOMETPUS

IIpsamvle u nnockocmu 6 npocmpancmee

B3anMHOe pacnioniokeHue AByX IPsIMBIX B IPOCTpaHCTBE. [lapamnensHocTs npsmMoit n
mwiockocTu. IlapamnensHocTh mockocTel. IlepneHauKyasIpHOCTh HPSIMOM M IUIOCKOCTH.
[lepneHAUKYJISIp ¥ HAKIIOHHAsA. YTOJI MEXIY NMPSIMOW M IUIOCKOCTBIO. JIBYrpaHHBINM YroJI.
Yroa Mexay IIOCKOCTAMU. [IepnenanKyIsIpHOCTh IBYX INIOCKOCTEM.

['eomerpuueckue mnpeoOpa3oBaHus MPOCTPAHCTBA: MapajuleNbHBIN  MepeHoc,
CUMMETpPHUS OTHOCUTEIBHO MIOCKOCTH.

[TapannensHoe npoekTupoBanue. [nomaas oproronansHoM nmpoekiuu. M3o0paxenue
MIPOCTPAHCTBEHHBIX PUTYD.

Mnozeoepannuxu

Bepmmnbl, pebpa, rpaHu MHOTOrpaHHUKA. PasBepTka. MHOrorpaHHble YTIIBL.
Brinykiiele MHOTOrpanHuku. Teopema Ditepa.

[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBunbHas npusma. [apamnenenunen. Ky6.

IIupamupa. [IpaBuinbHas nupamMuaa. Y ceueHHas nupamMuaa. Tetpasap.

CumMeTpuu B KyOe, B apajljIesIeUIe e, B IPU3ME U MUpaMUe.

CeueHus ky0a, IPU3MBI U TUPAMU/IBI.

[IpencraBneHue O NPaBWIBHBIX MHOTOTpaHHHUKAxX (TeTpaliape, KybOe, OKTadJpe,
JOJIEKadIpe U UKOCAdPE).

Tena u nosepxnocmu spawyerus

[unuaap u konyc. YceueHHbI koHyc. OCHOBaHME, BbICOTA, OOKOBAst MOBEPXHOCTD,
oOpa3yroias, pazBepTka. OceBble CEUCHUS U CEUSHHUS], apauIeIbHbIe OCHOBAHHMIO.

[ap u chepa, ux ceuenus. KacarenbHas maockocTsb K cepe.

N3mepenus B reomeTpun

O06bem u ero usmepenue. MarterpanpHas popmyna oobema.

®opmynel 00beMa Kyba, MPsIMOYTOJIBHOTO TapajuieNienuneaa, MPU3Mbl, IHJIUHIPA.
®opmynbel 00beMa nupaMubl U KoHyca. DopMynbl TUIOHIAAN TOBEPXHOCTENH LMIMHIPA U
KoHyca. @opMyIbl o0beMa 11apa U miomaau chepsl.

[Tomo6ue ten. OTHOIIEHUS TIONIA/IEH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TE.

Koopounamur u eexkmopuwi

[IpssimoyronpHas (JekapToBa) CHUCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXKy TBYMSI TOUKaMH. Y paBHEHUS CEPhI, TNIOCKOCTH U MPSMOIA.

BexTopel. Monynb BekTopa. PaBeHCTBO BeKTOPOB. Cll0)KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpA Ha 4MCII0. PaznokeHne BeKTopa 1o HarpaBJIeHUAM. Y TOJI MEXIY ABYMsI BEKTOPAMH.
IIpoekuus Bexropa Ha ocb. KoopauHatel BekTopa. CKalsipHOE TPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHuEe KOOPAMHAT M BEKTOPOB NPU PEIICHUM MaTEMATHYECKUX U
MIPUKJIAHBIX 3a/1a4.

[IpakTnueckue 3aHATUSA

[Ipu3Haky B3aMMHOIO PAacCIOJIOKEHUS MPSAMBIX. YTOJI MEXAy HpsMbIMHA. B3auMHoe
PaCIIOJIOKEHNE NMPAMBIX U IUIOCKOCTel. [leprieHIuKysap U HaKIOHHAs K IUIOCKOCTH. YTOJ

16



MEXAY NPAMOM U INIOCKOCTBI0. T€OpeMBI O B3aMMHOM PACIIOJIOKEHUU NPSIMOM U INIOCKOCTH.
Teopema 0 Tpex NEepHEeHIUKYIIAPAX.

IIpu3Haky u CBOMCTBA NapAJIIEIbHBIX U IEPIECHINKYJISIPHBIX INIOCKOCTEH.

PaccTostHre OT TOYKHM 10 TNIOCKOCTH, OT MPSIMOM 110 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSMHU, MEX]Ty CKPELIMBAIOIIUMUCS MPSIMBIMHU, MEXAY IPOU3BOIBHBIMU (PUTypaMu B
IIPOCTPAHCTBE.

[TapamnensHOEe TNPOEKTUPOBAHME M €ro cBoiicTBa. Teopema o0 IIomagu
OpPTOTrOHAJILHOM NPOEKIIMM MHOTOYTOJIbHUKA. B3aMHOE pacnosoKeHne MpoCTPaHCTBEHHBIX
duryp.

Pasnuunble BuAbl MHOTrOrpaHHUKOB. WX wu3o0paxenus. CedyeHus, pa3BEPTKU
MHOrorpaHHukoB. [Inomans nosepxnoctu. Buasl cuMMerpuil B npoctpanctse. CuMmeTpus
TeJ BpallleHUs] 1 MHOTOTpaHHUKOB. Brruncnenue miomaneit 1 o0beMoB.

Bexropsl. JlencTBusa ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B IIPOCTPAHCTBE.

VYpaBHEHUE OKPYKHOCTH, cpepsl, IITOCKOCTH. PaccTosiHre Mexxay Toukamu. JlefcTus
C BEKTOpaMH, 3aJaHHBIMUA KoopanHaTtaMu. CKaJspHOE IIPOU3BEACHUE BEKTOPOB. BekTopHOE
YpaBHEHHE NPSIMOM U IUIOCKOCTH. Mcronp30BaHME BEKTOPOB IIPU JT0KA3ATEIBCTBE TEOPEM
CTEPEOMETPHH.
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3. YCJIIOBUA PEAJIM3ALIMU YYEBHOI'O TPEIMETA

3.1. TpedoBanus K MUHUMAJILHOMY MATEPHAJTHLHO-TEXHHYECKOMY
o0ecrneyeHHIO:

Jlns peanu3anuy TporpamMMbl yIeOHOTO TMpeaMeTa MMEeTCsl Y4eOHBId KaOWHEeT
MaTEMaTHKH.

Kabuner ocHareH:

Crienuanu3upoBaHHas MeOEIb: CTOJ U CTYJI MPETOAaBaTeNsl; CTOJ YUCHUUISCKUN —
15 mwr.; cryn yuennueckuilt — 30 mT.; yueOHO-METOAMYECKUA KOMILUIEKC MOJYJIS; JTOCKa
ayIUTOpPHAsl OJTHOTIONIOCHAs, MapKepHasi — | mT., MarauTHas — 1 mrT., kKadeapa.

Texuudeckue cpepcTBa OOy4YCHHS IS MPEAOCTABICHUS y4eOHOW HWH(OpMAIUu
oonpmoit ayautopuu: HoyrOyk HP 630, xomonku Dialog AM-13B, mpoektop Acer
P1266P, 20 HoyTOyKOB, J1a3epHas yKa3ka.

[Iporpammuoe ob6ecnieuenue: opucHoe 110 u3 cocraBa makera Microsoft Office
Standart 2013 PRO+; onepamuonnas cucrema Microsoft Windows 10 PRO;
AHTUBUPYCHOE TporpamMmHoe obecneueHue «Jlokrop Beb» Bepcus 13.0; LMS Moodle
Bepcus 3.9.2 - Modular Object-Oriented Dynamic Learning Environment (MomynsHast
00BEKTHO-OPUCHTUPOBAHHAS TUHAMHUYECKass oOydJaromas cpeaa) KpoccriatdopmeHHoe
porpaMMHOE 00ECTICUCHUE; pEeIaKTOp KoJia it KpocciuiarpopMeHHO# pa3paboTKu BeO-
u oOsmayHbIX npuioxkeHuid «Visual studio code» Bepcus 1.73.1; cuctema aBTopHU3anuu
oubnuorek «Mpbuc64» Bepcus 20.12.1; mporpamMmHOe oOecreueHrne COOCTBEHHOM
pa3paboTku «DJIEKTPOHHBIA >KypHAI» (pa3paboTaHa Ha OCCIUIATHOH W OTKPBITOU
wiatpopme CMS Drupal Bepcus 8.9.2); Koncynsrantllmroc www.consultant.ru — mossasi,
OecrutatHasi Bepcus Ui yUeOHBIX 3aBElICHUI; MPOTrpaMMHAsi CHCTEMa IS MOJACPIKKU
OKCTIICPTHOU JCSTEIHHOCTH IO BBISBICHHIO TEKCTOBBIX 3aMMCTBOBAHHH «AHTHUILIATHATY;
1C:Ilpennmpusitue 8.3.22; 1C: Komnemx IMTPO®, penakuus 2.0; EIMCCO (emunas
rocylapcTBeHHass WH(OPMAIMOHHAS CHUCTEMa COIMANIBHOTO OOecredeHus);  MakeT
nporpamMm Microsoft office (Word, Excel, Access, PowerPoint, Outlook, Publisher,
InfoPath) ne ke Bepcun 13-16.

3.2.  YueOHO-MeToaAMUYecKoe U HHGOPMAIIMOHHOE O0ecleyeHne y4eOHOTo
npeaMera

IlepeyeHnb y4eOHBIX M3AAHUH

1. bammakoB M.UM. Marematuka [DnexkTpoHHBIM pecypc]: yueOHuk / M.U.
bammakoB. - MockBa, 2017. - 256 c¢. — Pexum gocryma : http://academia-
moscow.ru/catalogue/4831/346014/

2. Marematuka: anrebpa ¥ Havajlla MaTeMaTHYECKOrO aHalu3a, TeOMETpHs.
I'eomerpus. 10-11 xnaccer [Teker]: yueonuk / JI.C. Atanacss [u ap.]. - Mocksa, 2018. -
255 c.

3. Maremaruka: anrebpa W Hayajla MaTEeMaTUYECKOTO aHallM3a, TeOMETpHs.
Anrebpa u Hadanma Marematudeckoro ananuza. 10-11 kmaccel [Tekct]: yueOnuk / 1. A.
Amumos [u ap.]. - Mocksa, 2021. - 463 c.

4. bammmakoB M.M. Martematuka [Tekct]: yueOnuk / M.W. bammakos. - Mockga,
2015. - 251 c.

5. bammvakos M.M. Marematuka. 3agaunuk [Tekct]: yueb. mocobuwe / M.M.
bammakos. - Mocksa, 2014. - 414 c.
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http://www.consultant.ru/

HNuTepHeT-pecypcebl

http://www.mathematics.ru (Matematuka B OTKPBITOM KOJUIEKE)

http://www.allmath.ru (Bcs maTemarnka B 0THOM MECTE)

http://www.mathtest.ru (MaTemaTrka B TOMOIIb IKOJbHUKY H CTYACHTY )

http://mathem.hl.ru (Marematrka on-line)

www.math.ru (bubnuorexa MmaTeMaTH4YECKON JTUTEPATYPHI)

http://reshuege.ru/test?a=catlistwstat (Penry EI'D)

www.fcior.edu.ru  (MaboOpManmoHHbie, TPEHUPOBOYHBIE U  KOHTPOJIbHBIC
MaTEpHAIIBI).

www.school-collection.edu.ru (Enunast komurekiuu 1udpoBbIX 00pa30BaTeIbHBIX

pecypcoB).
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHMUSA
YYEBHOI'O IIPEJIMETA
KoHTposb M 011eHKa pe3yIbTaTOB OCBOCHHS Y4EOHOI0 IPEAMETA OCYILECTBIISIETCS
IpEeroiaBaTesIeM B IPOLIECCe IMPOBEACHUS MPAKTUYECKUX 3aHATUH U J1abOpaTOPHBIX
paboT, TECTUPOBAHMSI, a TAK)KE BBHIIOJIHEHUS 00YJarOIMMUCS WHANBUIYAJIbHBIX 3aJJaHUN

MIPOEKTOB UCCIIETOBAHUM.

PesyabTaTsl 00yyeHus
(mpenMeTHBIE Pe3yIbTATHI)

®opMbl 1 METOAbI KOHTPOJISI H
OLIEeHKH
pe3yJabTaToB 00y4eHHsI

- BJ'IaI[eHI/IC METOJaMU JOKa3aTcJIbCTB n
AITOpUTMOB pPCHICHUA; YMCHHUC UX IMPUMCHATD,
IMPOBOAUTE JO0KAa3aTCIIbHBIC PACCYXICHHA B XOAC
peliCHus 3a4a4.

OnepaTtuBHBIA KOHTPOJIb:

- YCTHBIM OIIPOC HA 3aHATUSX,

- IOJITOTOBKA COOOLLIEHUH,

- TECTUPOBaHUE,

- KOHTpPOJIb CaMOCTOATENbHON paboThI
00y4aromuxcs B IMCbMEHHOH (opMe.
PyOexHblii KOHTPOIIb:

- IMCbMEHHAsl CaMOCTOSITENIbHAS
pabora.

- BilameHne craHgapTHBIMH IIPUEMAMU PELICHUS
paluOHaIbHBIX u UPPALMOHAIIBHBIX,
IIOKa3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKHUX
YpaBHEHUH U HEPAaBEHCTB, HUX  CHUCTEM;
HCII0JIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX
IIporpamm, B TOM YHCJIE JUJIS IOMCKA ITYTH PELICHUS

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIN ONIPOC HA 3aHATUSAX,
- IOATIOTOBKA COOOIICHMI,

- TECTUPOBaHUE,

- TIHCbMEHHBIE
paboThl,

CaMOCTOSATCIIbHBIC

MaTeMaTU4YeCKOro aHalln3a;

- BJIAJICHHE OCHOBHBIMHU IOHATUSIMH O IUIOCKUX H
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (urypax, mx
OCHOBHBIX CBOMCTBax; COPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YepTEXkKaxX, MOACIIAX U B PECAIbBHOM
MHUpE TeoMeTpuyeckue (Urypbl; TMpUMEHEHHE
U3YyYEHHBIX CBOMCTB TE€OMETPUYECKUX GUryp H
dbopMyn Uil peuieHUs TeOMETPUYECKUX 3a7ad U
3a/1a4 C IPAKTUYECKUM COLCPIKAHUEM.

M WUIIOCTPAIlMM  pELIEHUS  YpPaBHEHHUUW  H | - KOHTPOJb CAMOCTOATEIbHOM paboTh
HEpPABEHCTB. 00yyJaronuxcst B MMCbMEHHOU (hopme,
- 3aIIUTa NPAKTUYECKUX 3aHATUMN.
PyOexHblil KOHTPOIIb:
- IPOBEJIECHUE TNHCbMEHHON TECTOBOU
paboTHI.
- CdopmupoBanHOCTh  mpencTaBieHU 00 | OnepaTHUBHBIN KOHTPOJIB:
OCHOBHBIX  NOHSTHUSX, HJEAX U  METOJaX | - YCTHBIN ONPOC Ha 3aHATUSX,

- TECTUPOBAHUE,
- TIHCbMEHHBIE
paloThI

- KOHTPOJIb CaMOCTOSATEIIbHON

paboThl 00YJArOIIMXCS B MUCHBMEHHON U
YCTHOM (opme.

PyGeXHbII KOHTPOIB:

- 3aIIUTa IPAKTUIECKUX 3aHATHH.

CaMOCTOSATCIIbHBIC

- ChopMUPOBAHHOCTH MPEACTABICHUI O Mpolieccax
1 SIBJICHUSX, UMEIOIINX BEPOSTHOCTHBIA XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM
MHpE, 00 OCHOBHBIX TMOHATUSX JJIIEMEHTApHON
TEOPUH BEPOSITHOCTEM; YMEHHI HaXOIuTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIM OIPOC HAa NPAKTUYECKUX U
CEMHUHApPCKMX 3aHATHUSX.

Py0exHblif KOHTPOIIb:

- TMPOBEJCHUE KOHTPOJIbHOU paboThl Ne
1.
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MPOCTEUIINX MPAKTUUECKUX CUTYAIlUSAX U OCHOBHBIE
XapaKTEPUCTUKU CIIy4allHbIX BEJTHUMH.

- CdopmMupoBaHHOCTH MpECTaBICHUI (0]
HEOOXOUMOCTH JI0Ka3aTeIbCTB MPU 0OOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUU 51 poiu
AKCUOMAaTHUKM B  IPOBEIECHHUMU  JIENYKTUBHBIX
pacCy X ICHHUI.

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIN ONPOC Ha 3aHATUAX
IIPAKTUYECKUX U CEMUHAPCKUX
3aHATHUSAX,

- TECTUPOBaHUE,

- IUCbMEHHBIE CAMOCTOSITEIIbHbBIE
paboTHL.

Py0OexHbBIN KOHTPOJIB:

- NICbMEHHAs CAMOCTOsITENIbHAs paboTa.

- ChopmupoBaHHOCTh MOHATHIHOIO ammapara o
OCHOBHBIM pazziejiaM Kypca MaTeMaTHKH, 3HAHUU

OnepaTtuBHBIA KOHTPOJIb:
- YCTHBIH ONPOC HA 3aHATHUSX,

OCHOBHBIX TeopeM, (OpMYyJI H YMEHHS UX | - HUCbMEHHbIE CAMOCTOSTEIbHbIC
NPUMEHSTh, YMEHHUS JOKa3blBaTb TEOPEMbl U | paboOTHI,
HaXOJUTh HECTaHJAPTHbIE CIOCOOBI PELICHUS | - KOHTPOJIb CAMOCTOSATEIbHOM paboThI
3a1ad4. 00y4aromuxcs B MMCbMEHHOM U YCTHOM
dbopwme.
PyOexHblil KOHTPOIIb:
- IPOBEJECHUE IHMCbMEHHON TECTOBOU
paboTHI.
- CdopmupoBanHocTh  mpejcTaBieHH 00 | OnepaTHUBHBINA KOHTPOJIb:
OCHOBHBIX TOHATUSAX MaTEeMaTHMYECKOrO aHaju3a W | - YCTHBIA ONpOC Ha 3aHATHIX -
ux CBOICTBaXx, BJIAJICHUE YMEHHUEM | MOATOTOBKA COOOIIEHUH,
XapaKTepu30BaTh HOBE/ICHNE GyHKIUH, | - KOHTPOJIb CAMOCTOSITEIBHON pabOTHI

HCIIOJIb30BAHUEC MOJIYYCHHBIX 3HaHUI JJIA OIIMCaHUsA
" aHaJin3a pCajlbHbIX 3aBHCHUMOCTCH.

oOyyaromuxcsi B MUCbMEHHOMH (opme.
PyOexHblil KOHTPOIIb:

- TpPOBEJECHUE THUCHBMEHHOM TecTOBOM
paboTHI.

- Bnanenue YMEHUSAMHU COCTaBJICHUSA
BEPOSITHOCTHBIX MOJEJIEH IO YCIOBUIO 3aJa4u U
BBIYMCIICHHS] BEPOSITHOCTU HACTYIJIEHHS COOBITHIA, B
TOM quCIIe c IIPUMEHEHHUEM bopmyn
KOMOMHATOPUKM U OCHOBHBIX TEOpPEM TEOpHUHU
BEPOSITHOCTEN; MCCIEAOBAHUS CIIYYalHBIX BEJIMYNH
10 UX PaCIpPEIEICHUIO.

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIM OIIPOC HA NIPAKTUYECKHX H
CEMUHAPCKUX 3aHATUSAX,

- TECTUPOBAHUE.

PyGexxHbI KOHTPOJIB!

- TIPOBEJICHUE KOHTPOJBHOU paboThl Ne
2.

WTOroBbIll KOHTPOJIb — YK3AMEH.
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®opMbl M METOJbl KOHTPOJII W OLEHKHU pe3yabTaToB OOYUEHHUS JOJIKHBI
NO3BOJISITh MPOBEPATh y OOYYAIOIIMUXCS HE TOJNBKO CHOPMUPOBAHHOCTH MPEAMETHBIX
pE3yJIbTaTOB, HO U Pa3BUTHUE JINYHOCTHBIX U METAIIPEIMETHBIX PE3YJIHTATOB O0YUECHHUS.

PesyabTaTsl 00yyeHus
(TMYHOCTHBIE, MeTaNpeMeTHbIE Pe3yJbTaThl)

®opMbI 1 METOAbI KOHTPOJISI U
OLIEeHKH
pe3yJabTaToOB 00y4eHHsI

- CdopmupoBanHOCTh IIPEACTABICHUI 0
MaTeMaTUKE KaK 4aCTU MHUPOBOH KYJIbTYpPHl M O
MeCTe MaTEMaTUKU B COBPEMEHHOM LIUBWIM3ALUH, O
croco0ax OMMCAaHUS HAa MaTEMaTHYECKOM S3bIKE
SBJICHUM pEaJIbHOTO MUPA;

- pasBuTHE JIOTHYECKOT0 MBIIICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpaXkeHus,
AITOPUTMHUYECKON KYJbTYpHI, KPUTUYHOCTH

MBIILUIEHUS] HA YPOBHE, HEOOX0IUMOM JyIsl Oyayieit
npodeccuoHaIbHON NesITeIbHOCTH, s
IPOJIOJDKEHHS 00pa30BaHysl U caMo00pa30BaHusl.

BxoHOW KOHTPOJIb:
-co0eceroBaHue.
OnepaTuBHBIN KOHTPOJIb!

- YCTHBIH OIPOC HA 3aHATHUSAX;
- OJATOTOBKA COOOIICHHH.

- Bnagenne HaBBIKAMH HCIIOJB30BAHHUS TI'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUN 3a1aY;

- OBJAaJcHHE MaTEMaTHYECKMMH 3HAHUAMU H
YMGHI/IﬂMI/I, HCO6XOI[I/IMI)IMI/I B HOBCGIIHGBHOI\/JI
JKM3HH, IbiT: OCBOEHHUSA CMEXKHBIX
CCTGCTBGHHOHayT-IHI)IX JAUCHUIINIMH W JIUCHUIIJINH
npoecCHOHANBPHOTO  LMKJIA, [N MOJyYeHHS
oOpa3oBaHusi B o0OyacTsiX, HEe TpeOyOInX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIBbHOM
MH(OPMAIIMOHHO-TIO3HABATENIFHON  1€ATEIbHOCTH,
BKJIFOYast yMCHI/IC OpI/IeHTI/II)OBaTI)CSI B paSJ'II/I‘-IHBIX
UCTOYHUKAX MH(OpMAINK, KPUTHUYECKH OIICHUBATh
U MHTEPIPETUPOBATh MH(OPMAIHIO, TOIYIaeMYyIO
U3 Pa3JIMYHBIX HICTOYHHUKOB.

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIH OIIPOC HA 3aHATHUSX,
- TECTUPOBaHUE,

- IIUCbMEHHBIE
paboThI

- KOHTPOJIb CaMOCTOSATEIIbLHON

paboThl 00yJarOIMXCs B MUCbMEHHOM U
YCTHOM (opme.

PyOexHblif KOHTPOIIb:

- 3aIIUTa MPAKTUYECKUX 3aHATHMN.

CaMOCTOSATCIIbHBIC

- ['OTOBHOCTE U CITOCOOHOCTH K CAMOCTOATEIBHOM
TBOPYECKOI M OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOTOBHOCTH K  KOJUIGKTUBHOM  pabote,
COTPYAHHUYECTBY co CBEPCTHUKaMH B
00pa3oBaTeNbHOM, 00IIIECTBEHHO TIOJIE3HOM,

y4eOHO-UCCIIEI0BATENbCKON, TPOSKTHON U IPYTUX
BUJAX €S TEIbHOCTH.

BxoHOW KOHTPOJIb:
-cobeceoBaHUE.
OnepaTuBHBIN KOHTPOJIb!

- YCTHBIN ONPOC HA 3aHATHUSAX;
- IOJATOTOBKA COOOIIECHU.

-  CdopMHpPOBaHHOCTb YMEHMHA MOJAEIHPOBATH
peasibHble CHUTYyalliH, HCCIEI0BaTh IOCTPOCHHbIE
MO/JIENH, MHTEPIPETHPOBATH MOJy4EeHHBIN
pe3yJbTarT.

OnepaTuBHBIN KOHTPOJIb!

- YCTHBIN OTIPOC HA 3aHATHUSX,

- IOJITOTOBKA COOOIIEHUH,

- KOHTPOJIb CAMOCTOSATEIbHOU paboThI
o0yyaromuxcst B MUCbMEHHOU opme.
Py0exHblif KOHTPOJIb:

- IIPOBEJICHUE
CaMOCTOSITENIbHOM pabOTHI.

OUCEMEHHON

- CdopmupoBaHHOCTH MpeACTaBICHUI 0
MaTeMaTHKe KaK YHHUBEPCATbHOM S3BbIKE HAYKH,

OnepaTuBHBIN KOHTPOJIb:
- YCTHBIN OINPOC Ha 3aHATUSX,
- IOJITOTOBKA COOOIEHHI,
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CpCaACTBC MOICIUPOBAHUA SIBJICHUN U mponeccos,
HACAX U METOJaX MaTEMAaTHKU.

- KOHTPOJIb CAMOCTOSATEIHHOU PaboThI
00ydJaronuxcst B MMCbMEHHOU (hopme.
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