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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

JucnumuinHa «MaremaTtukay SBJISE€TCA YacThl0 O0SI3aTENbHOM 4YacThio B
o0mieoOpa3oBaTeIbHOM — [MKJIE Y4eOHOro IUIaHA OCHOBHOW MpodeccHOoHaTbHON
o0pa3oBaTenbHON MPOrpaMMBI.

OO1meobOpa3zoBarenpHas AucUMIUIMHA «MaremaTuka» wH3ydaercs Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEIbHOM LIUKJIE Y4eOHOI0O MjIaHa OCHOBHOW MpodeccnoHaIbHON
00pa3oBaTeIbHOM MpOrpaMMbl 1O  crenuaibHOCTH  40.02.02 IIpaBooxpaHUTEbHAS
JACATCIIbHOCTbD.

1.2. Leau 1 ni1aHupyemble pe3yJibTaThbl 0CBOCHUS AUCHUIIIHHBI
Lenu 1 327244 AUCHUITIHHBI:
— obecnieueHne chOPMUPOBAHHOCTU MPEJICTABIEHUN O COLMAIBHBIX, KYJIbTYPHbIX
U UCTOPUYECKHUX (PAKTOpaX CTAHOBJIECHHSI MAaTEMATHUKHU;
— obecrieueHne  cPOPMUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMHUYECKOTO |
MaTE€MaTHYE€CKOTO MBIIICHHUS;
— obecnieueHue c(hOPMUPOBAHHOCTH YMEHUN IPUMEHSTH MOJyYEHHBIE 3HAHUS MTPU
pEIIEHNHU Pa3INYHbIX 3a/1ay;
— obecrieueHne cHOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKE KaK 4YacTu
001I1e4eT0OBEYECKOM KYIbTYphl, YHUBEPCAIBHOM SI3bIKE HaYKHU, TTO3BOJISIFOIIEM OIMUCHIBAThH
Y U3y4aTh peasibHbIE MPOLECCHI U SIBJICHUS.



1.3.

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

Kon u HaumeHoBaHue gopMupyeMBbIX

HJIaHI/IpyeMI,Ie pe3yJabTaTbl 0CBOCHUA TUCHHUILIMHBI

KOMIIeTeH UM
O0wmme JucuuniuHapHble (peaMeTHbIE)
JPp

OK 01. JIP 2. — c(pOpMUPOBAHHOCTH TPEICTABICHUI O | — CHOPMUPOBAHHOCTh  TMPEJCTABICHUA O
Bri6upats [possisromuii MAaTEMAaTUKE KAaK YHUBEPCAIIBHOM SI3bIKE HAYKH, | MATEMATHUKE KaK YaCTH MUPOBOU KYJIbTYPHI U
CIIOCOOBI AKTUBHYIO CpEIICTBE MOJECIUPOBAHUS SIBJICHUM U MPOLIECCOB, | MECTE  MAaTEMaTUKA B COBPEMEHHOM
peHmiCHM:A 3a1a9 | I'PAKIAHCKYIO naedx U METOJIaX MaTEMaTUKU; IUBHIM3AIAH, CIIOCO0AX ONMHCAHUS SBJICHUM
npoheCccuoHaNb | MO3UIMIO, — NOHMMaHUE 3HAYMMOCTH MAaTEMAaTHKHU | PCAJIbHOIO MHpa HA MATEMATUYECKOM SI3BIKE;
HOM ACMOHCTPUPYIOIIHHN | 1151 Hay4YHO-TE€XHUYECKOI'O nporpecca, | — CQOPMUPOBAHHOCTh  MPEACTABICHUNH O
JESITEIbHOCTH IIPUBCPIKCHHOCTD c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHUKE | MAaTEMaTUYECKUX MOHSATUAX KaK BaKHEUIIIHUX
NOPUMCHHUTCIBHO | IPUHOUIIAM KaK K 4aCTH 00ILI€YEIIOBEYECKOM KYJIbTYpPhI Uepe3 | MaTEMaTUUYECKUX MOJENSX, IMO3BOJSIONINX
K pasjin4HbIM YECTHOCTH, 3HAKOMCTBO C MCTOPHUEW Pa3BUTHSI MATEMAaTHKH, | OMUCHIBATh M M3y4YaTh Pa3HbI€ MPOLECCHI U
KOHTCKCTaM NOPsANOYHOCTH, ABOJIIOIUEH MaTEeMaTUYECKUX UJICH; SIBJICHUS IMOHUMAaHUE BO3MO>XHOCTH

OTKPBITOCTH, — pa3BUTHUE  JIOTUYECKOTO  MBIIUICHHS, | aKCHOMAaTHYCCKOTO MTOCTPOCHHUS

SKOHOMHYCCKHU MPOCTPAHCTBEHHOTO BOOOpa)keHHsI, | MATEMAaTHYECKUX TEOPUA;

aKTHBHbIN 1 AJTOPUTMUYECKONM  KYJIbTYpPbl, KPUTHUYHOCTH | — BJIQJICHUE METOJaMH JOKa3aTeIbCTB U

Y4aCTBYIOLIUH B
CTYZIEHUYECKOM U
TEPPUTOPUATIBHOM
CaMOYTIPaBJICHUH, B
TOM YHCJIE Ha
YCIIOBUSX
100pOBOILYECTRA,
IPOJYKTUBHO
B3aMMO/ICVICTBYIOIIN
1 ¥ y4acTBYIOIIVM B
JEATEIbHOCTU

MBIIIJICHUS Ha YpPOBHE, HEOOXOAMMOM ISt
Oynmyiei mpodeccCuoHaIbHOM NeATeIbHOCTH, IS
MPOJIOJKEHUST 00pa3oBaHUs U caMOOOpa30BaHUS,

— OBJIQJICHHE MaTEeMaTUIECKUMHU
3HAHUSMH U YMEHUSMU, HEOOXOJAMMBIMU B IIO-
BCCJTHCBHOM JKW3HM, JUISI OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX JIUCIUIUINH U JUCITUTUIHH
npo(ecCHOHANBHOTO IMKJIA, JJIs TOJYYCHUS
oOpa3oBaHusi B o00nacTix, He TpeOyroIuX
yrayOJeHHOW MaTeMaTHICCKOM MTOATOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTh K

QITOPUTMOB  pEIICHUs,  YMEHHE  UX
NPUMEHATh, TMPOBOAUTH  JOKAa3aTeJbHbIC
paccyXJIeHHs B XOJIe pELIeHUs 3a/1a4




00IIIECTBEHHBIX
OpraHu3alun

00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMUIO,
Ha TMPOTSKEHUM BCEW JKU3HU; CO3HATEIbHOE
OTHOIIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO  YCIEIIHOM mpodeccuoHanbHOW U
00I1IeCTBEHHOH AEATEIbHOCTH;

— FOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEJIBHOM TBOPYECKOW M OTBETCTBEHHOU
NEeSATENbHOCTH;

— FOTOBHOCTh K KOJIJIEKTUBHOU padore,
COTPYAHUYECTBY co CBEpCTHUKAMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO  IOJE3HOM,
yueOHO-HMCCIeI0BAaTEeNIbCKOM,  MPOEKTHOM U
JPYTUX BUJAX JESTEIbHOCTH;

— OTHOLIEHWE K  MpodeccuoHaIbHOU
NESTENbHOCTH KaK BO3MOXKHOCTH ydacTus B
peleHn: JUYHBIX, OO0I1I€CTBEHHBIX,
rOCy/1apCTBEHHBIX, O0IIeHAITMOHATIBHBIX
po0em;

OK 02.
Hcnonws3oBats
COBPEMEHHbBIE
cpeJcTBa
MIOMCKa, aHATTN3a
u
MHTEpIpeTaun
uHpopMaLuK U
nHPOpPMAIOHH
bl€ TEXHOJIOTUU
s
BBITIOJTHEHUS
3a1a4

JIP 13.

JleMOHCTpUp YOI
TOTOBHOCTH U
CIIOCOOHOCTH BECTH
C IPYTUMHU JTFOAbMH,
JIOCTUTATh B HEM
B3aUMOIIOHUMAHMUS,
HAXOIUTH 00IIHE
LEJIN U
COTPYIHUYATH JIJIS
UX JOCTHXKEHHUS B
npodeccuoHaNbHON
JIEITEIbHOCTH

— YMEHHE CAMOCTOSATENBHO OIPEIEIIATh
LENM JEATEIBHOCTM M COCTABJIATH  IUIAHBI
JEATENBHOCTH; CaMOCTOSATEIBHO OCYILECTBIIATH,
KOHTPOJIUPOBATH u KOPPEKTHPOBATh
JIEATENbHOCT; HCIOJIb30BaTh BCE BO3MOKHBIE
peCypChl Ul TOCTHKEHHUS MTOCTABJIEHHBIX LI€JIEH
U pealii3aliy TUIaHOB JIeATEIbHOCTH; BBIOUPATh
yCHEIIHbIE CTPATErNH B PA3IUYHbBIX CUTYaIUsX;

— yMEHHE TPOAYKTUBHO OOWATBCS U
B3aMMO/JICCTBOBAaTh B IIPOLIECCE COBMECTHOM
NESTENbHOCTH, YYUTHIBATh TMO3UIUU APYTUX
YYaCTHUKOB NEeSATEIbHOCTH, 3hHeKTUBHO
paspenarb KOHQIHUKTHI;

— BJIAJICHUE
penieHus

CTaHJAPTHBIMH  TIpUEMaMH
paroHaIbHBIX u
UppaIoOHAIbHBIX, MOKa3aTeIbHBIX,
CTETICHHBIX, TPUTOHOMETPHUIECKUX
YpaBHEHUII W HEPaBEHCTB, HUX CHCTEM;
UCTIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
nporpamMm, B TOM YHCJIE JUIS TIOMCKa IMyTH
pemieHus W WUIFOCTPAIlMH  PELICHHS
YPAaBHEHUU U HEPABEHCTB;
— c(hopMHUPOBAHHOCTH TpEACTaBICHUN 00
OCHOBHBIX  TOHITHAX  MaTeMaTHYECKOTO
aHalin3a M UX CBOWCTBAX, BIJICHIEC YMECHUEM
XapakTepU30BaTh  MOBEJCHHE  (YHKIHH,
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npodeccroHalb
HOU
TIeSITEIIBHOCTH

— BJIaJICHUE HAaBBIKAMU [O3HABAaTEJIbHOMH,
y4eOHO-MCCIE0BATEIbCKO UM TIPOEKTHOU
JESATENbHOCTH, HABBIKAMU Pa3pelleHus MpoOiem;
CIIOCOOHOCTBH ¥ TOTOBHOCTh K CAMOCTOSITEIEHOMY
MOUCKY METOJ/IOB pelICHUs MPaKTUYECKUX 3ajad,
IPUMEHEHHIO Pa3IMYHbIX METOJ0B [TO3HAHMS;

— FOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEIbHOU MH(OPMALIMOHHO-
NO3HABATEIbHON  JIEATEIbHOCTH, BKJIIOYAst
YMEHHE  OpPHEHTHUPOBATHCS B pa3IMYHBIX
HCTOYHHUKAX uH(pOpMaLINH, KPUTUYECKU
OLIEHUBaTh M MHTEPIPETUPOBATH MH(POPMAIIHIO,
HOJy4YaeMyIo U3 Pa3JIMYHbIX HCTOYHHUKOB;

WCIIOJIb30BAHUE TMOJYYEHHBIX 3HAHUM IS
OTHCaHUs u aHanm3a peabHBIX
3aBUCUMOCTEH;

OK 04.
O¢pdexTuBHO
B3aNMOJIECTBO
BaTh U paboTaTh
B KOJUICKTHBE U
KOMaH/Ie

JIP. 17
[Ipu3Haromui
LEHHOCTb
HENPEPBIBHOTO
o0Opa3zoBaHus ¢
Y4€TOM MEPCIEeKTUB
JUYHOCTHOTO U
npodeccruoHaNIbHOTO
pocrTa, ColranbHO-
HKOHOMHUYECKOT O
pa3Butusi OMcKoit
obnacTu

— BJIAQJICHUE  S3BIKOBBIMU  CPEACTBAMMU:
YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO
TOYKY 3pEHHUsA, HCIIOJIb30BaTh  aJICKBATHBIE
SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HaBBIKAMHM I103HABATEJIHHOU
pedrekcun  Kak  OCO3HaHUS  COBEPIIAEMBIX
JICICTBUA W MBICIUTEIIBHBIX TPOLIECCOB, UX
pe3ybTaTOB M OCHOBAHHWM, TpPaHHI] CBOErO
3HaHWS W HE3HAHHUs, HOBBLIX ITO3HABATCIBbHBIX
3a7a4 U CPEJICTB JJISl UX JOCTHUKECHHUS;

— LEJEYCTPEMIICHHOCTh B IIOMCKax U
OPUHITHN ~ PEUICHUH, COOOpa3UTENbHOCTh U
WHTYULIUSI,  PAa3BUTOCTh  MPOCTPAHCTBEHHBIX
MpEeACTaBICHUN; CIMOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHHIO MUPA;

— BJIQJICHUE OCHOBHBIMH IOHATHUSAMH O
IIJIOCKUX " IIPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (urypax, HMX OCHOBHBIX
CBOWCTBaX; C(OPMHPOBAHHOCTH  yMEHUS
pacro3HaBaTh reomeTpuyeckue (urypsl Ha
YepTekax, MOJEIAX U B PEAIBHOM MHPE;
IIPUMEHEHHE W3y4YEHHBIX CBOMCTB
reoMeTpuueckux ¢Guryp u Gopmyn IS
peLICHNs] TEOMETPUYECKUX 3a7ay U 3a1ad C
IIPAKTUYECKUM COACPIKAHUEM;

— c(hOpMUPOBAHHOCTh ~ MPEJACTABICHUN O
mpoleccax M SBICHUSX,  UMEIOIIHNX
BEPOSITHOCTHBIN XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B  pPEAIBHOM  MMpE,
OCHOBHBIX IOHATHAX DJIEMEHTAPHON TEOPUU
BEPOATHOCTEH;  YMEHHUM  HaxXOOuTh U
OLICHUBAaTh  BEPOSITHOCTM  HACTYIUICHMS
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COOBITHI B TPOCTEHIIMX MPAKTUYECKUX
CUTYyallUsIX M OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHBIX BEJIUYMUH;

— BJIQJICHWE  HaBBIKAMU  HCIOJIb30BAHUSA
TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM MpH
pelIeHnH 3a]1ay.




2. CTPYKTYPA MU  COIEPKXAHHE
JUCHUITTIMHBI <MATEMATHUKA»
2.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOH padoThl

OBIIEOBPA30OBATEJBHON

Buj y4yeOHoii padoThl (0uHast popma 00yUCHs)

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCHUIIIHHbI 224
B T.4. B (hopMe NPaKTHYECKOH MOATOTOBKH 196
BT. 4.

JIEKIIUU 0
NPAaKTUYECKUE 3aHATHS 196
KYpPCOBBIE€ paOOTHI 0
KOHCYJIbTallUH 10
CamocrostenbHas paborta -
I[Ipome:xyTouHAasl aTTeCTALMSA 18

2.2. TemaTnuyeckuii MJiaH y4eOHoil Aucuuninabl «MartemaTuka» (ouHas ¢gpopma

00y4yeHust)
KonnuectBo yacos
Tema Beero | Mexi, [Ipaktu. | Kypcosas Kome. | CPC [Tpomesx.
3aHATUS |  pabora aTTecT
BBenenne 2 2
Pa3nes 1. PazBuTue noHsATHS O
YyHuciie
1.1. [lenble u paroHaIbHBIC YHCTA 2 2
1.2. JleficTBUTENIbHBIC YK CIIA 2 2
1.3. IlpubnmxeHHbIe BBIYMCICHUS 2 2
1.4. KommuiekcHble uncia 2 2
Paznea 2. IIpsiMble U IIOCKOCTH B
NMPOCTPAHCTBE
2.1. AKCHOMBI CTEPEOMETPHH 2 2
2.2. N300paxenue
IPOCTPAHCTBEHHBIX QUTYD.
['eomeTpuueckue mpeoOpa3oBaHus
MIPOCTPAHCTBA 2 2
2.3. B3auMHOe pacrosox)eHne JIByX
HPSMBIX B IPOCTPAHCTBE 2 2
2.4. TlapannensHOCTh TPSIMOU U
iockoctH. [lapasnnensHocTh
IJIOCKOCTEH 2 2
2.5. IlepneHIUKYIAPHOCTD MPSIMOM U
m1ockocTH. [lepreHIuKyaIsIpHOCTD
JIBYX IJTIOCKOCTEHN 2 2
2.6. YTIIBI M@Ky IPSIMBIMU H
IJIOCKOCTSIMHU 2 2
Pa3nen 3. CBoiicTBa pyHKIMU
3.1. Bapanue pyHKIIUK 2 2




3.2. IIpeoOpazoBanue pyHKIIUU U
JEHUCTBUS HAJT HUIMH

3.3. CummeTpust GyHKIUHN U
npeoOpa3zoBaHue rpad)uKkoB

3.4. Cxema uccienoBanus GyHKIIUNA

Pa3nen 4. KopHu, creneHu u
JIorapu(pmbl

4.1. KopHu HaTypajabHOUN CTETICHH.
Brruncnenue u cpaBHEeHHE KOPHEH

4.2. BeluuclieHHE U CpaBHECHUE
KOpHEH

4.3. CtenieHH C palliOHATBHBIMHU
[IOKa3aTesIMA

4.4, CrerieHd ¢ NEUCTBUTEIILHBIMU
[IOKa3aTesIMA

4.5. PenieHue upparnoHaibHbIX
YPaBHEHMI U HEPABEHCTB

4.6. Jlorapudm. Jlorapudm gucia

4.7. IlpaBuna necTBUM C
JorapupmMamMu

4.8. TIpeoOpazoBanue anreOpandaecKux
BBIPXKEHUM

4.9. JlorapudmMupoBaHue u
MOTCHIIMPOBAHHUE BBIPAKECHUI

4.10. IToka3arenbHbIe (HYHKINU.
Jlorapudgmuueckue GyHKIHH

4.11. Pemenue mokasarenbHbBIX
YpaBHEHUI U HEPABEHCTB

4.12. Pemienue gorapupmMuuecKux
ypaBHEHUU

4.13. Pemenue gorapupMuUIECcKuX
YpaBHEHMI U HEPABEHCTB

4.14. TTpubnuKeHHbIEe BBIYMCICHUS U
pelIeHsl TPUKJIAIHBIX 33124

4.15. KonTponbHas padora Ne 1

Pa3nes 5. OcHOBBI TPUTOHOMETPHH

5.1. OCHOBHBbIE TOHATHUSA

5.2. PaguaHHBIN METO/T U3MEPEHUS
YIJIOB BpaLICHUS U CBA3b C IPajyCHOU
MepoH

5.3. OCHOBHBIC TPUTOHOMETPUICCKHE
TOXIECTBA

5.4. ®opmyIbl NpUBEICHUS

5.5. ®opmyibl croxkeHus. Popmysbl
yJIBOCHUS

5.6. IIpeoOpazoBaHms MPOCTEUIITIX
TPUTOHOMETPUYECKUX BBIPAKCHU I




5.7. IIpeoOpa3zoBaHus MPOCTEHIIINX

TPUTOHOMETPUUECKUX BBIPAKEHUN 2 2
5.8. IlpeoOpa3zoBanus

TPUTOHOMETPUUYECKUX BBIPAKEHHUH 2 2
5.9. IIpeoOpazoBanus

TPUTOHOMETPHUUYECKUX BBIPAKECHHH 2 2
5.10. Tpuronomerpuueckue GyHKIHH 2 2
5.11. Tpuronomerpuueckue GyHKIHHA 2 2
5.12. OGpaTHbIe TPUTOHOMETPHYECKUE

BEJIMUUHBI 2 2
5.13. Tpuronomerpuyeckue

ypaBHEHUS 2 2
5.14. TpuroHomeTpudeckue

ypaBHEHUS 2 2
5.15. Tpuronomerpuyeckue

ypaBHEHUS 2

5.16. KontposbHas pabora Ne 2 2 2
Hroro 3a 1 cemecTp 92 88
Pa3znen 6. KoopanHaThl M BEKTOPBI

6.1. [IpsmoyrosibHas (IeKkapToBa) 9 5
crcTeMa KOOPJMHAT B IIPOCTPAHCTBE

6.2. PaccrostHre MeXIy ABYMS 5 9
TOYKaMHU

6.3. vaaBHeHI/I;I cdepsl, INIOCKOCTH U 2 5
pSIMOM

6.4. Bextopsl. KoopuHatel BekTopa 2 2
6.5. JleficTBHsI ¢ BEKTOpaMH, 2 5
3aJJaHHBIMHM KOOpAMHATaMU

6.6. CkansipHoe mpou3BeicHNE 2 5
BEKTOPOB

6.7 Vcnonb3oBaHue KOOpAUHAT U 2 5
BEKTOPOB IIPH PEIICHUH 33124

Paznen 7. MHOTOrpaHHUKH U

KpyIJble TeJia

7.1. Boimykiible MHOTOTPaHHUKH 2 2
7.2. llpuzma 2 2
7.3. lupamuia 2 2
7.4. Ceuenus xKy0a, Ipu3Mbl U 2 2
OUPaAMUJIbI

7.5. Hunuaap 2 2
7.6. Konyc 2 2
7.7. ap u chepa 2 2
7.8. Beruucnenue miomaneii u 2 5
00BEMOB

7.9. Beruucnenue mwiomaeii u 4 5
00BbEMOB

7.10. KontponpHas padota Ne 3 2 2
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Paszngea 8. Hauaaa
MAaTEMAaTHYECKOr0 aHaJIn3a

8.1. [TocnenoBarenbHOCTH

8.2. [IpousBonnas. [IpaBuna
nudepeHIpoBaHUS

8.3. IIpon3BoAHBIE OCHOBHBIX
3JIEMEHTApHBIX QYHKITUHT

8.4. ITpou3BOHBIE OCHOBHBIX
3IIEMEHTAPHBIX (QYHKIIUN

8.5. 'eomeTpuueckuii cMbICTT
MIPOU3BOAHOMN

8.6. Bropas mpousBoHasl.
DOU3NYECKUN CMBICH TTPOU3BOITHOMN

8.7. UccnenoBanue GyHKIUU C
MMOMOIIBIO TPOU3BOTHOM

8.8. UccnenoBanue GyHKIMH C
HOMOILBIO IPOU3BOHOM

8.9. UccnenoBanue GhyHKIUU C
MMOMOUIBIO TPOU3BOTHOM

8.10. UccnenoBanue GpyHKIMU C
HIOMOIIIBIO TIPOU3BOAHON

8.11. Ilpumephl UCTIOJIBL30BaAHUS
MIPOU3BOTHON TSI HAXOXKICHHSI
HAWJIYYIIETro PEeIeHUs B MPUKIIATHBIX
3aadax

8.12. TIpumeps! UCTIONB30BAHUS
IIPOM3BOTHON JJIST HAXOXKICHUS
HAWJTYYIlIero pelieHus B MPUKIaJHbIX
3amagax

8.13. HaxoxaeHue CKOpOCTH ISt
mporiecca, 3aIaHHOTO POPMYJIION U
rpaduKoM

8.14. KonTponbHas padota Ne 4

Paznen 9. [lepBooGpa3nas u
HHTErpaJ.

9.1. IlepBooOpa3zHas

9.2. HeonpeieneHHbII UHTETpaj

9.3. OnpeneneHHbli HHTETpal.
®opmyna Hetotona — Jleitouua

9.4. IlpumeHeHne onpeeeHHOrO
WHTETpaia i HaX O’KICHUS
IJI0IA e

9.5. IlpumeHeHne onpeeeHHOro
WHTEeTrpajia sl HaXO0XJACHHUS 00beMa

9.6. IlpumeneHune uHTErpaia B pusnke
Y TEOMETPHHU

9.7. KonTpomnsHas padborta Neb
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Paznen 10. KomOunaTopuka

10.1. OcHOBHBIC IOHATHUS
KOMOWHATOPHKHU

10.2. Pemenue 3a1a4 Ha mepedop
BapUAHTOB

10.3. 3agaun Ha MOACUYET YHMCIIa
pa3MeEILEeHM, IEpECTaHOBOK,
coYeTaHHuH

10.4. TlpaBuna crnoxeHus
Y YMHOXCHHUSI B KOMOMHATOPUKE

10.5. ®opmyna 6unoma HeroToHa.
CBoiicTBa OMHOMHHAJIBHBIX

k03 PuuuentoB. TpeyronbHuk
ITackans

Paznes 11. DiemeHTHI TeOpUH
BEPOATHOCTEN M MaTeMaTH4eCKOI
CTATHCTUKH

11.1. CobbITHE, BEPOSITHOCTH COOBITHS

11.2. BeruuciieHrue BEpOsSTHOCTEH

11.3. BeruuciieHne BEpOsSTHOCTEH

11.4. IlpencraBieHne TaHHBIX
MaTeMaTHYeCKOH CTaTHUCTHKH.
ITonsaTHe 0 3amauyax MaTeMaTHUYECKOM
CTaTUCTHKH

11.5. Tlpuknaausle 3a1aun

Pa3nen 12. YpaBHenus u
HEpPaBeHCTBa

12.1. YpaBHEHUS U CUCTEMBI
yYpaBHEHUH

12.2. PaBHOCHJIBHOCTD ypaBHEHHUH,
HEpPaBEHCTB, CUCTEM

12.3. OcHOBHBIE IPHUEMBI PELICHUS
ypaBHEHUU

12.4. Perienue ypaBHeHUi

12.5. Cucremsl ypaBHEHU I

12.6. HepaBencrBa

12.7. Mero HHTEpBAJIOB

12.8. TlpuknagHsie 3a1a9n

NININININIDN

NINDINDINDIN DN

HpOMe)KYTO‘-IHaSI arTecranus,

18

B TOM YHUCJIC:

Koncynpranus nepen 3Kk3aMeHOM

CamocrosTenpHas MoJIroToBKa K
9K3aMEHY

10

DK3aMeH

Hroro 3a 2 cemecTp

132

108

18

HUTOI'O:

224

196

10

18
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2.3. Conepxanme nucuunanubl «MareMaTuka

BBEJEHUE

MatemaTika B HayKe, TEXHHMKE, SKOHOMHMKE, HMH(POPMALMOHHBIX TEXHOJOTUAX MU
MIPAKTUYECKON JesATenbHOCTH. Llenmn w 3agauu HM3ydeHHsT MAaTeMaTUKH IIPU OCBOCHHH
npodeccuii CI1O u cnenuansaocteit CIIO.

AJITEBPA

Pazeumue nonamus o uucne

lensie u panuoHanbHble uyucia. JleWicTBurensHble uwucna. [lpuOnkeHHbIC
BbIuncieHUs. KomiuiekcHble unca.

Kopnu, cmenenu u no2apugpmo

Kopuu u crenenu. Kopau HaTypanbHOU CTENEHU U3 YKcia U UX cBoicTBa. CTeneHu ¢
palMOHAIBHBIMY IIOKA3aTEsAMH, UX CBOMCTBA. CTENEHM C JEHCTBUTENBHBIMHU IOKA3ATEISIMH.
CBolicTBa CTENEHU C IEHCTBUTEIbHBIM IT0KA3aTEIIEM.

Jlorapudwm. Jlorapudm uncia. OcHOBHOE JorapuPmMudeckoe TOXKIAECTBO. [lecaTuunbie
U HaTypanbHble jorapudmsl. [lpaBuna neiictBuii ¢ norapudmamu. Ilepexon k HOBOMY
OCHOBAHHUIO.

[IpeoGpa3oBanue anreOpanueckux BblpaxkeHHil. IIpeoOpa3oBaHue palrOHaIbHBIX,
MPpaLMOHAIBHBIX CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUYECKUX BbIPAKEHUH.

[TpakTHyeckue 3aHATUA

Apudmernyeckue AeUCTBUS HaJ YMCIAMM, HaXOXKACHUE MPHUOIMKEHHBIX 3HaYCHUN
BEJIMYMH W TIOTPEHTHOCTEH BBIYUCICHUN (a0CONIOTHONM W OTHOCUTEIBHOHM), CpaBHEHHE
YHUCJIOBBIX BBIPAKECHUI.

Berunciienue u cpaBHeHHE KOpHEN. BrIonHeHne pacyeToB ¢ paJIuKalaMy.

Pemenne wppanuoHanbHBIX ypaBHEHUMH. HaxokieHWe 3HAa4eHUN CTENeHEeW ¢
panuoHanbHBIMM TOKa3aTesnsMu. CpaBHeHue crerneHed. IIpeoOpasoBaHusl BbIpaKeHHI,
COZAEpKaIIUX CTEICHU. PellleHre noka3aTebHbIX YPABHEHUMN.

Pemenue npukiaaHeix 3amad.

Haxoxzaenue 3HaueHU# jorapudma Mo Mnpou3BOJILHOMY ocHoBaHMio. [lepexon ot
OJIHOTO OCHOBAHHUS K JIpyromy. Beruncienue u cpaBHenue norapugmos. JlorapudmupoBanue
Y IIOTCHIMPOBAHUE BBIPAXKCHUN.

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

Pemenue norapupmMuyeckux ypaBHEHUH.

OcHogbl mpuconomempuu

OcHoBHble TOHATHA. PannanHasg mepa yria. BpamarensHoe neuxenue. Cunyc,
KOCHHYC, TAHT€HC U KOTAaHI'€HC YHUCIIA.

OCHOBHBIE TPUTOHOMETPHUUYECKHE TOXkAecTBA. Popmyibl npuBeaeHUs. DopMyiibl
cinoxxeHus. opmyiisl yaBoeHuss @OopMyIibl ITIOJOBUHHOTO yTJa.

[IpeoGpazoBaHus MPOCTEUIINX TPUTOHOMETPUUYECKUX BhIpaxkeHui. [IpeoOpazoBanue
CyMMbl TPUTOHOMETPHUYECKUX (YHKIUH B MPOU3BEJACHUE U TPOU3BEACHUS B CYMMY.
Bripaxxenrne TpUroHoMeTpuueckux (pyHKIUN 4epe3 TAHTCHC MOJIOBUHHOTO apryMEeHTa.

Tpuronomerpuyeckue ypaBHEHUSA 5 HEpPaBECHCTBA. [Ipocrenmmue
TPUTOHOMETpPUYECKHE YpaBHEHU. [[pocTeiinine TpUroHoOMEeTpUuYEeCKUE HEPABEHCTBA.

OO6patHble TpUroHomMeTpuyeckrue GyHKIUA. APKCUHYC, apKKOCUHYC, apKTaHT'€HC.

[IpakTrueckue 3aHATUA

PannaHHBIN METOJ U3MEPEHMS YIJIOB BPAIIEHUS U CBS3b C IPAlyCHON MEPO.
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OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (QOPMYNBI CIIOXKEHUS, YJIBOCHHS,
npeoOpa3oBaHUe CYMMbI TPUTOHOMETPUYECKUX (QYHKIMN B IPOU3BEAECHUE, TPeoOpa3oBaHue
MIPOU3BEIECHUA TPUTOHOMETPUUECKUX byHKUIMN B CyYMMY. IIpocrenmme
TPUTOHOMETPUYECKUE YPAaBHEHUSI U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPUUYECKUE PYHKINU: apKCUHYC, apKKOCHUHYC, apKTaHT€HC.

DynKyuu, ux ceoucmsea u paguxu

Oynkuuu. OO0nacTh ONpPENeNeHUsT U MHOXKECTBO 3HayeHWi; rpaguk (QyHKIHH,
nocTpoeHue rpadukoB (QyHKIMH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (GyHKIMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb, OIPAaHUYEHHOCTH,
nepuogu4HocTh. [lpomexxyTkn Bo3pacTaHus M yObIBaHUS, HauOOJIbIIEE W HAMMEHbILIEE
3HAYEHUs1, TOUKH 3KcTpeMyma. ['padnueckas untepnperanus. [Ipumeps! QpyHKIMOHATBHBIX
3aBUCHMOCTEH B pealbHbIX Hpoleccax M SBICHUSIX. ApupMeTHUECKUue OIepaluyd Haj
¢byakuusmu. CrnoxHast QyHkuus (komno3unus). [lonstre o HenpepbIBHOCTH () yHKIUH.

O6parabie Qynkiuu. OO0nacTh ompeneneHus U 00JacTh 3HAYEHUNW OOpaTHOMU
dbyakaun. ['paduk oOpaTHON (YyHKIIHH.

CreneHHble, MOKa3aTeIbHbIC, JIOTAPU(PMHUUECKUE U TPUTOHOMETPUYECKHE (PYHKIUH.
OOpatubie Tpuronomerpuueckue Qynkuuu. OmnpeneneHus (QYHKIME, HMX CBONCTBA U
rpaduxmu.

[IpeobpazoBanus rpaduxos. [lapanienbHblii MepeHOC, CUMMETPHUS OTHOCHUTEIBHO
ocel KOOpAMHAT U CHMMETPHS OTHOCUTEIBHO Hadajla KOOPAUHAT, CAMMETPHUSI OTHOCUTEIIBHO
NPsIMOM Y = X, PACTSKEHHE U CKATHE BJIOJIb OCEH KOOpAMHAT.

[TpakTryeckue 3aHATUSA

[Tpumepbl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B PEaIbHBIX IPOLECCAX U3 CMEXKHBIX
muciuruinH.  Onpenenenve ¢ynkumid. Iloctpoenne u ureHue rpadUKOB  (PYHKIMIA.
UccnenoBanue ¢yukiuu. CBoiicTBAa JMHEHHOM, KBaApaTUYHOM, KYCOUHO-JIMHEHHON W
npoOHo-nuHeHoW ¢yHkiui. HenpepoiBHble u mnepuogudeckue QyHkiuu. CBoiicTBa U
rpaduku cuHyca, KOCUHYycCa, TaHTeHca U KoTaHreHca. OOpaTHbie PYHKIIMH U UX TpapuKH.
OO6patubie TpuroHoMmerpuueckue Gynkuuu. IlpeoOpazoBanus rpaduka (yHKUIHUU.
I"apmonunueckue xkonedanus. [Ipuknagabie 3a1ayn.

[TokazaTenpHble,  JorapuMuUyYecKue, TPUTOHOMETPUYECKHE  YpaBHEHHS U
HEpaBEHCTBA.

HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

[TocnenoBaTebHOCTH. Crioco6b1 3a1aHUs U CBOMCTBaA YUCIIOBBIX
nocyeoBarenbHocTell. [lonsaTue o npeaene nocienosarenbHocTr. CyliecTBOBaHUE Npeaea
MOHOTOHHOM OTpaHMYEHHOM nocienoBarenbHOoCTU. CyMMUpPOBaHUE TOCIEA0BATEIbHOCTEM.
beckoneuno yObIBaromias reoMeTpuyecKasi Mporpeccus U e CyMMa.

[TpouzBoanas. [lonsaTue o mpou3BOIHON PYHKIINH, €€ TEOMETPHUIECKUN U (PU3HUECKUI
CMBICI. YpaBHEHHE KacaTelbHOW K rpaduky (ynkumuu. IIpousBojiHbIE CyMMBI, Pa3HOCTH,
npou3BeAeHusl, YacTHbIe. [Ipor3BOAHBIE OCHOBHBIX 3JieMeHTapHbIX (GyHKUuH. [IpuMenenue
MPOU3BOAHON K HCCIeNoBaHUI0O (YHKIMH © mocTpoeHuio rpadukoB. I[IpousBomHbie
oOpaTHO! (YHKIIUU U KOMTO3UIIUU (YHKITUH.

[Tpumepbl UCTIONB30BAHMS TPOU3BOIHON /Il HAXOXKJEHUSI HAWJIY4IIero peuieHus B
NPUKIAAHBIX 3a7adax. BTopas mpomsBoiHAas, €e TeOMETPHUECKUi M (PU3MUECKUN CMBICIL.
Haxoxenne ckopocTH 1s mpoliiecca, 3alaHHoro (opMyIioi u rpadukoMm.

[lepBooOpa3Hass u wuHTerpan. llpuMeHeHue omnpeneiIeHHOro MHTerpaia s
HaxOXJICHUs TUIOIMIAaau KpuBOJIMHEHHOW Tpameuun. Popmyna Hprorona—IJleiOnura.
[Tpumeps! npuMeHeHHsI HHTerpaia B (PU3UKE U TEOMETPHUH.
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[IpakTuueckue 3aHATUSA

YucnoBasi MOCIENOBATEILHOCTh, CHOCOOBI €€ 3aJaHMsl, BBIYUCICHHUS YJICHOB
nocienoBarenbHocTy.  IIpenen  mocnenoBaTenbHOCTH.  beckoHeuHo — yObIBaromas
r€OMETPHUYECKas IPOTPECCHSI.

[Ipon3BogHAsA: MEXAaHUYECKUN U TEOMETPUYECKUN CMBICH MPOU3BOAHOM.

VYpaBHeHue kacatenbHol B o0meM Buje. [IpaBumna u hopmynsl nuddepeHunpoBanus,
TabJIMLa TPOU3BOJHBIX 3JIEMEHTapHbIX (QyHKIMH. MccnenoBanue (QyHKUMHM C TOMOIIBIO
npousBogHON. HaxoxkaeHue HanOONbIIEr0, HAUMEHBIIETO 3HAYEHUSI M SKCTPEMaTbHBIX
3HaYeHUMN QYHKIUH.

Wnterpan u mnepBooOpaszHas. Teopema Hprorona—IJleliOnuna. Ilpumenenue
WMHTErpaJia K BEIYUCICHHUIO (DU3NUYECKUX BEJIMYMH U TJIOMIAJICH.

YPABHEHUS U HEPABEHCTBA

VYpaBHEeHMsT W CHUCTEMBbl  ypaBHEHMH. PanuoHnanbHble, HppaluOHAIbHBIE,
MOKa3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTDh YpaBHEHUI1, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIpUEMBI MX pelieHus (pa3jioKeHWE Ha MHOXKHUTENH, BBEACHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, IPAPUUECKUI METON).

HepaseHcrsa. Paunonansnsle, UPPALMOHAIIBHBIE, MOKA3aTeJIbHbIE 51
TPUTOHOMETPUYECKHE HEpaBEeHCTBA. OCHOBHBIE MPUEMBI UX PEILICHHUS.

Hcnons30BaHue CBOWCTB W TpadukoB QYyHKIMA TP pEIICHUH YpaBHCHHH U
HepaBeHCTB. MeToa uHTepBasioB. M300pakeHre Ha KOOPIAWHATHOM IIOCKOCTH MHOKECTBA
peuieHui ypaBHEHUN U HEPABEHCTB C IByMsI IIEPEMEHHBIMU U UX CUCTEM.

[IpuknagHblie 3agaun

[IpuMeHeHnEe MaTEeMaTHYECKUX METOJNOB JUI PELICHHs COAEPIKATEIbHBIX 3a1ad M3
pa3IUYHBIX 00JIacTel HAYKU U MTPAKTHUKHU.

WNHTtepnperanus pe3ynbpTara, y4eT peaabHbIX OTPaHUYEHUN.

Kopuu ypaBHenuii. PaBHocunbsHOCTh ypaBHeHUH. [IpeobpazoBanue ypaBHEHHIA.

OcCHOBHBIE ITPUEMBI PELICHNS YpPaBHEHUH. Penenue cucrteM ypaBHEHHI.

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

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEM

Dnemenmbt KOMOUHAMOPUKU

OcCHOBHBIC TOHSATUS KOMOWHATOPWKH. 3agaydl Ha TOJCYET YHCIa pa3MEIICHHH,
MEPECTaHOBOK, codeTaHuii. Pemenue 3amay Ha mepebop BapuantoB. Dopmyrna OGumHOMA
Herorona. CpoiicTBa 6MHOMHUHANBHBIX KO3 dunnentoB. Tpeyronbauk [lackans.

Dnemenmsl meopuu 6eposimHocmeln

CoObITHE, BEpOSITHOCTH COOBITHS, CJIOKEHHE U YMHOXKEeHHE BeposiTHocTeil. [lonsaTue o
HE3aBUCUMOCTH COOBITHM. JIMCKpeTHas ciy4yaiiHasi BEJIMYMHA, 3aKOH €€ paclpeesICHHUs.
UucnoBbie XapaKTEepPUCTHKU TUCKPETHOM CiTydyaiiHON BeTnurHbI. [IoHATHE 0 3aKOHE OOIBIITUX
YHUCEIL.

Dnemenmvl MamemMamuyeckou CmamucmuKu

[IpenacraBnenue gaHHBIX  (TaOJUIBI, JAWArpaMMbl, TpauKH), TeHepaabHas
COBOKYITHOCThb, BBIOOpKa, cpenHee apudmeTudeckoe, meamana. [loHsTHe o0 3amadax
MaTEMaTHYE€CKON CTATUCTUKHU.

Pelienue npakTuyecKux 3a/1ad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

[IpakTHueckue 3aHATHS
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HcTopust pa3BUTHS KOMOMHATOPUKU, TEOPUH BEPOATHOCTEN U CTATUCTUKU U UX POJIb
B pa3IMuHBIX cdepax uYeIOBEUECKON KHU3HEAesATeNbHOCTH. [IpaBuiia KOMOMHATOPHKH.
Pemienne xomMOMHATOpHBIX 3amad. Pa3menieHus, codyeTaHuss W IEpPeCTaHOBKU. buHOM
Herorona u tpeyronsuuk [lackansa. [lpukinannasie 3anaun.

Kiaccuueckoe onpeneneHne BEpoATHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOPEMA O CyMME
BeposATHOCTEN. Bbruucienue BepositHocTe. [lpuknanuele 3amaun. [lpencrasieHue
YUCIIOBBIX JaHHBIX. [ [pukiiannbie 3agaqn.

IFEOMETPUS

Ipsmvle u nnockocmu 8 npocmpancmee

B3anmHoe pacnonoxkenue AByX NpsiIMbIX B mpocTpaHcTBe. [lapauienbHOCTS IPSAMON 1
mockocTu. llapammensHoCTh 1IOCKOCTER. llepneHauKyIsIpHOCTH NPSIMOM M IUIOCKOCTH.
[lepneHAUKYJISIp ¥ HAKIIOHHAsA. YTOJ MEXIY NMPSIMOW M IUIOCKOCTBIO. JIBYrpaHHBINA YroJI.
Yron Mexay miockocTsMu. IlepnenanKynsipHOCTb IBYX IIOCKOCTE.

['eomerpuueckue mpeoOpa3oBaHusi MPOCTPAHCTBA: MapallIeIbHBIN  TEpPEeHOC,
CUMMETPHUS OTHOCUTEIBHO TIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [nomans opToronanbHoM mpoekiuu. M3o6paxenue
MPOCTPAHCTBEHHBIX PUTYD.

Muozoepannuxu

Bepmmnbl, pebpa, rpaHu MHOTOrpaHHUKA. PasBepTka. MHOrorpaHHble YTIIBL.
Brinmykiibie MHOTOrpanHuku. Teopema Ditnepa.

[Tpu3sma. [IpsimMas u HaknoHHas npusma. [IpaBunbHas npusma. [lapannenenunes. Ky6.

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

CumMeTpuu B KyOe, B apaljiesIeuIe/ie, B MPpU3Me U MMUpaMuje.

CeueHus ky0a, IPU3MBI U TUPAMU/IBI.

[IpenacraBnenue O MPaBUIBHBIX MHOTOTpAaHHHUKAx (TeTpalrape, KybOe, OKTal’jpe,
JOJIEKA’APEe U UKOCAPE).

Tena u nosepxnocmu epawjenus

Hunuuap u koHyc. YceueHHbIH koHyc. OCHOBaHUE, BHICOTa, OOKOBasi TOBEPXHOCTb,
oOpa3yromias, paBepTka. OceBble CEUCHUS U CEYSHHU S, Mapajlie]IbHbIe OCHOBAHHUIO.

[ap u chepa, nx ceuenus. KacarenbHas maockocTsh K cdepe.

N3mepenus B reomeTpun

O06nem u ero usmepenue. MurerpanbHas hopmyna oobema.

®opmynel 00beMa Kyba, MPsIMOYTOJIBHOTO TapajuieNienuneaa, MPU3Mbl, IHJIUHIPA.
dopmynbel 00beMa mUpaMuabl U KoHyca. DOpMyIbl TUIONIAAN TOBEPXHOCTEH MUIWHIPA U
KoHyca. @opMyibl o0beMa 11apa 1 miomau chepsl.

[Tono6ue ten. OTHOIICHUS TIONIA/IEH TOBEPXHOCTEH U 00BEMOB TIOJJOOHBIX TE.

Koopounamur u eexkmopui

[IpssMmoyronpHas (JekapToBa) CHUCTeMa KOOpAWHAT B mpocTpaHcTBe. Dopmyna
PacCCTOSTHUS MEXKy ABYMSI TOUKaMU. Y paBHEHHS Chephl, IITOCKOCTH U TIPSMON.

BexTopel. Monynb BekTopa. PaBeHCTBO BeKTOPOB. Cll0)KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciI0. Pa3noxkeHne BEKTOpa 1o HAIIPABICHUSAM. Y TOJ MEXIY JBYMsI BEKTOPaMHU.
[Tpoeknusa BekTopa Ha ock. KoopauHatel BekTopa. CKasipHOE MPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHuEe KOOPAMHAT M BEKTOPOB NPU PEIICHUM MaTEMATHYECKUX U
MPUKJIAHBIX 33/1a4.

[IpakTHueckue 3aHATHS

[Ipy3Haku B3aMMHOTO PaCIONOKEHUS MPAMBIX. YTON MEXAY NpsMbIMUA. B3anmHoe
pPacCIOIOKEHHUE NMPSAMBIX U IUIOCKOCTEW. [lepneHauKynsip 1 HaKIIOHHAS K IJIOCKOCTH. YTOJI
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MEXIY MPSMOM U INIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PAaCHOJIOKEHUN IPSIMOM U TUIOCKOCTH.
Teopema o Tpex NepreHIUKYIIApax.

IIpu3Haky u CBOMCTBA NapAJIIEIbHBIX U IEPIECHINKYJISIPHBIX INIOCKOCTEH.

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, OT MPSAMOM 10 INIOCKOCTH, PACCTOSIHUE MEXAY
TUIOCKOCTSIMHU, MEXIY CKPEUIMBAIOIIUMUCS MPSMBIMH, MKy TPOU3BOJIBHBIMHU (PUTYpPaMU B
IPOCTPAHCTBE.

[TapamnenpHO€ MNPOEKTUPOBAHME MW €ro cBoMcTBa. Teopema O IUIOMIAIH
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTOJIbHUKA. B3anMHO€E pacmosiokeHue NpoCTPpaHCTBEHHBIX
uryp.

Pasnuunble BuAbl MHOTrOrpaHHUKOB. WX wu3o0paxenus. CedyeHus, pa3BEPTKU
MHOTrorpaHHukoB. [Inomans nosepxnoctu. Buasl cummerpuil B npoctpanctBe. CUMMeETpus
TeJ BpallleHUs U MHOTOTPaHHUKOB. Beruncienue miomiaaei 1 o0beMoB.

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

YpaBHeHUE OKPYKHOCTH, cPepbl, IITOCKOCTU. PaccTosiHue Mexny Toukamu. JleiicTBus
C BEKTOpaMH, 3aJJaHHBIMU KoopauHaTamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BekTopHOE
ypaBHEHHUE NPSIMON U TUIOCKOCTH. MCIonb30BaHNE BEKTOPOB IPHU J10KA3aTEIBCTBE TEOPEM
CTEPEOMETPHH.
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3. YCJIIOBUA PEA/IMBALIMU YYEBHOI'O ITPEIMETA

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MaTepPUAJIbLHO-TEXHUYECKOMY
o0ecrneyeHHIO:

Jlis peanu3anuy nMporpamMmbl yueOHOTO TMpeaMeTa MUMeeTcs y4eOHbI KaOuHeT
MaTEMaTHKH.

KaOuner ocHamen:

Criennanu3upoBaHHasi MeOelb: CTOJ U CTYJ MPENoAaBaTelis; CTOJI YUCHUYECKUN —
15 wrt.; cryn yyenndeckuit — 30 mT.; yueOHO-METOAMYECKUI KOMILUIEKC MOJYJIS; TOCKa
ayIUTOpPHAsl OJTHOTIONIOCHAs, MapKepHasi — | mT., MarauTHas — 1 mr., kKadeapa.

TexHnueckue cpeiacTBa OOydeHUs IJs MPEJOCTaBlIEHUs y4yeOHOW MHpOpManuu
oonpioit ayautopuu: HoyrOyk HP 630, xomonku Dialog AM-13B, mpoektop Acer
P1266P, 20 HoyTOYKOB, JI1a3epHas yKa3Ka.

[Iporpammuoe obecneuenue: opucHoe 110 u3 cocraBa makera Microsoft Office
Standart 2013 PRO+; onepamuonnas cucrema Microsoft Windows 10 PRO;
aHTUBHPYCHOE TporpammHoe obecmneueHue «Jlokrop Bed» Bepcus 13.0; LMS Moodle
Bepcus 3.9.2 - Modular Object-Oriented Dynamic Learning Environment (MomynsHast
00BEKTHO-OPUEHTUPOBAaHHAsA AUHaMHUecKas oOydaromias cpeaa) Kpoccmnardopmennoe
nporpaMMHoOe obecrieueHue; pelakTop Kojaa st KpoccmiatGopMeHHON pa3paboTku BeO-
u oOnaunbix npunoxkenui «Visual studio code» Bepcus 1.73.1; cuctema aBTOpHU3anuu
oubnmorek «Mpbuc6t4» Bepcus 20.12.1; mporpammHoe oOecriedeHHE COOCTBEHHOMN
pa3paboTku «DJNEKTPOHHBIM KypHam» (pa3paboTaHa Ha OecIIaTHOM W OTKPBITOU
wiatopme CMS Drupal Bepcust 8.9.2); Koncynsrantllimroc www.consultant.ru — momnas,
OecrutatHast Bepcus Ui yUeOHBIX 3aBElICHUH; MPOrpaMMHasi CHUCTEMa IS MOACPKKU
OKCIIEPTHON JCSITCIBHOCTH 10 BBISBICHHIO TCKCTOBBIX 3aMMCTBOBAHUN «AHTHUILIATHATY;
1C:Ilpennmpusitue 8.3.22; 1C: Komnemx IMTPO®, penakuus 2.0; EIMCCO (emunas
rocy/iapcTBeHHass HMH(POpPMAIMOHHAS CHUCTEMa COIUAIBHOTO OOecredYeHus);  MaKeT
nporpamMm Microsoft office (Word, Excel, Access, PowerPoint, Outlook, Publisher,
InfoPath) ne ke Bepcun 13-16.

3.2.  YueOHO-MeToaAMUYecKoe U HHGOPMAIIMOHHOE O0ecriedeHre y4eOHOTo
npeaMera

IlepeyeHnb y4eOHBIX M3AAHUH

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

2. Maremaruka: anrebpa W Hayajla MaTEeMaTUYECKOTO aHallM3a, 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.
AnreOpa u Hauana maremaruueckoro ananmsa. 10-11 kmaccer [Teker]: yaeOnuk / 11 A.
AnumoB [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.
bammakoB. - Mocksa, 2014. - 414 c.
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http://www.consultant.ru/

HuTepHeT-pecypcesbl

http://www.mathematics.ru (Matematuka B OTKpBITOM KOJIIEIKE)

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

http://www.mathtest.ru (MaTemaTrka B TOMOIIb IIKOJIBHUKY M CTYJCHTY )

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

www.math.ru (bubimoTeka MaTeMaTHYECKOM TUTEPATYPHI)

http://reshuege.ru/test?a=catlistwstat (Peury EI'J)

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

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

pECypCOoB).
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4, KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUSI
YUYEBHOI'O IIPEJMETA
KoHTpoJib H 0LleHKa pe3yJIbTaTOB OCBOCHUS yU€OHOTO IIPEeIMETa OCYIIECTBISIETCS
MpPEnoiaBaTesieM B TIPOLIECCE MPOBEACHUS MPAKTHUYECKUX 3aHATHI M JTa0OpaTOPHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBIMOTHEHUS O0YJAOITUMUCS WHINBUIYATbHBIX 3aaHUN

IIPOCKTOB HUCCIICOBaHUM.

Pe3yabTarnl 00yyeHus
(mpeaMeTHBIE Pe3yJIbTaThl)

@®opMbI U METO/IbI KOHTPOJISA U
OlIEeHKH
pe3yJbTaToB 00yUYeHHust

- Bnagenne METOJaMU J0Ka3aTCiIbCTB n
AJITOpUTMOB PpPCHICHUA; YMCHHE HX IIPHUMCHATD,
MMPOBOAWUTL JOKA3aTCIIBHBIC PACCYXICHHA B XOAC
pCUICHUA 3a/1a4.

OnepaTuBHBIN KOHTPOJIb!

- YCTHBIN ONPOC HA 3aHATUSAX,

- HOJATOTOBKA COOOIIECHHMIHA,

- TECTUPOBaHUE,

- KOHTPOJIb CaMOCTOSTEIbHONH pabOThI
00y4aromuxcs B MUCbMEHHOH (opMe.
PyOexHblil KOHTPOIIb:

- IUCbMEHHAsl CaMOCTOSITeNIbHAS
pabora.

- BrnageHue craHmapTHBIMM IPUEMAMH PELICHUS
palMOHATBHBIX u MppalOHAIIbHBIX,
[10KAa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH W HEPABEHCTB, HUX  CHUCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMm, B TOM YHCJIE JJISI TOMCKA IYTH PELICHUS

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIW ONIPOC HA 3aHATHUSX,
- IOJrOTOBKA COOOIICHUIA,

- TECTUPOBAHUE,

- IUCBbMCHHBIC
paboThl,

CaMOCTOATCIIbHBIC

MaTEMaTHYECKOT O aHaJIN3a;

- BJIAJICHHE OCHOBHBIMU IOHATUSAMHU O IUIOCKUX H
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha YepTeXax, MOACIAX U B PEAIBHOM
MHUpE TEeOMETpHUYeCKHue (Uryphl; IMpPUMEHEHHE
U3YYEHHBIX CBOWMCTB TE€OMETPUYECKHX QUTYp H
dopMyn Ul pelieHus TeOMETPUUYECKUX 3ajlad U
3a[a4 ¢ IPAKTUYECKUM CONEPIKAHUEM.

M WUIIOCTPAllMM  pELIEHUs  YpPaBHEHHUH U | - KOHTPOJb CAMOCTOATEIbHONU paboThl
HEpaBEHCTB. o0yyaromuxcs B MUCbMEHHOMH (opme,
- 3aIllMTa NIPAKTUYECKUX 3aHITHH.
PyGexxHbI KOHTPOJIB!
- TPOBEJAEHHUE NUCBMEHHOM TECTOBOU
paboTHI.
- CdopmupoBanHOCTh  mpeacTaBieHuid 00 | OnepaTUBHBIA KOHTPOJIb:
OCHOBHBIX  MOHATUAX, MAEIX M  METOJax | - YCTHBIA ONPOC Ha 3aHIATHSIX,

- TECTHUPOBaHUE,
- TIUChbMEHHBIC
paboThI

- KOHTPOJIb CAMOCTOSATEIHHOM

paboThl 00YJAIONTUXCSl B MTUCHMEHHOMN 1
yCTHOH (opMme.

Py0exHblif KOHTPOIIb:

- 3aIMTa TPAKTUYECKUX 3aHITHA.

CaMOCTOSATCIIbHBIC

- ChopMupOBaHHOCTH MPEACTABICHUHN O MPOIeccax
U SIBJICHUSIX, UMEIOIIMX BEPOSITHOCTHBIN XapakTep, O
CTaTUCTUYCCKUX 3aKOHOMCPHOCTIAX B pPCaJIbHOM
MHUpe, OO0 OCHOBHBIX TMOHATHSIX JIIEMEHTapHOMI
TEOPUU BEPOSTHOCTEW; YMEHHM HAXOAUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS! COOBITHI B

OnepaTUBHBIN KOHTPOJIb!

- YCTHBI ONPOC Ha NPAKTHUECKHUX H
CEMUHAPCKHX 3aHATHUSAX.

PyGexxHbI KOHTPOJIB:

- TIPOBEICHHE KOHTPOJBHON padboTh No
1.
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HpOCTeI;'IIHPIX IMPAKTUYCCKUX CUTyallusAX U OCHOBHBIC
XapaKTCPUCTHUKU CHy‘IaﬁHLIX BCJIMYHH.

- CdopmupoBaHHOCTD MIpeICTaBICHUIA 0
HEO0OXOMMOCTHU J10Ka3aTeIbCTB NPU O0OOCHOBAHUU
MaTeMaTHYeCKUX yYTBEpKACHUN u poiu
AKCHOMAaTUKM B  TPOBEJICHUMU  JICTYKTHUBHBIX
paccyx aeHU.

OnepaTtuBHBIA KOHTPOJIb:

- YCTHBIN ONIPOC Ha 3aHATHUAX
MPAKTUYECKUX U CEMUHAPCKUX
3aHATHUSAX,

- TECTUPOBaHUE,

- INCbMEHHBIE CAMOCTOSITENIbHbBIE
paboTHI.

PyGeXHbII KOHTPOJIB!

- IUCbMEHHAs CaMOCTOsITeNIbHAsI padoTa.

- ChopMHUpPOBAaHHOCTH MOHATUWHOIO ammapara Io
OCHOBHBIM paszfiesiaM Kypca MaTeMaTHKH; 3HAHUI

OnepaTuBHBIN KOHTPOJIb:
- YCTHBIN ONIPOC HA 3aHATUSAX,

OCHOBHBIX TeopeM, (opMyal W yMEHUS WX | - IHCbMEHHBIC CAMOCTOS TEIIbHBIC
NPUMEHSTh, YMEHHUS JOKa3blBaThb TEOPEMbI U | paboOTHI,
HaxXOJIUTb HECTaHJAPTHBIE CIOCOOBI PEIICHHS | - KOHTPOJb CAMOCTOSITEIIbHOU PabOThHI
3ajad. 00y4aromuxcsi B MMCbMEHHOM U YCTHOM
dbopwme.
PyOexHblii KOHTPOIIb:
- TPOBEJAEHHUE NUCbMEHHOM TECTOBOU
paboTHI.
- CdopmupoBanHOCTh  mpeacTaBieHud 00 | OnepaTUBHBIA KOHTPOJIb:
OCHOBHBIX TMOHATUSAX MaTEMaTHUYECKOrO aHajiu3a W | - YCTHBIA ONpoC Ha 3aHATHIX -
ux CBOMCTBAX, BIIQJICHUE YMEHHMEM | MOATrOTOBKA COOOILICHUH,
XapaKkTepU30BaTh MOBEJICHUE GyHKIUH, | - KOHTPOJIb CAMOCTOATEIBHOM PaboThI

HCITOJIB30BAHUEC MOJTYYCHHBIX 3HAHHI JJIA OIIMCaHU s
" aHaJIn3a peaJIbHbIX 3aBHCUMOCTEH.

o0y4aromuxcs B MMCbMEHHOH (opMe.
PyGexxHbI KOHTPOJIB!

- TPOBEJAEHHE NUCBMEHHOM TECTOBOU
paboTHI.

- Bnanenue YMEHHUSIMH COCTaBJICHUS
BEPOSITHOCTHBIX MOJEJIEH MO YCIOBHUIO 3aJaud U
BBIYHCIICHUSI BEPOSITHOCTH HACTYTIJICHUS COOBITHIA, B
TOM qyucIie c MPUMEHEHUEM dbopmyn
KOMOWHATOPUKA U OCHOBHBIX TEOpEM TEOPHUHU
BEPOSITHOCTEM; HCCIEAOBAHUS CIIYYalHBIX BEJIMUYMH
M0 UX PacHpeeNIeHUIO.

OnepaTuBHBIN KOHTPOJIb:

- YCTHBI ONPOC HAa NIPAKTUYECKHX H
CEMHUHAPCKUX 3aHATHUSX,

- TECTUPOBAHUE.

PyOexHblil KOHTPOIIb:

- TMPOBEJICHUE KOHTPOJIbHOU paboThl Ne
2.

WTOroBbIii KOHTPOJIb — DK3aMEH.
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@®opmMbl MU METOABI KOHTPOJS M OLEHKH pPE3yJbTaTOB OOYYEHHUS JIOJIKHBI
HO3BOJIATh HPOBEPATh Yy OOYYAIOUIMXCS HE TOJBKO CPOPMHUPOBAHHOCTH HPEIMETHBIX
pE3yJIbTaTOB, HO U Pa3BUTHUE JINYHOCTHBIX U METAIIPEIMETHBIX PE3YJIHTATOB O0YUECHHUS.

Pe3yabTarnl 00yyeHus
(IMYHOCTHBIE, MeTaNlpeAMeTHbIE Pe3yJbTAThI)

@®opMbI U METO/IbI KOHTPOJIS ¥
OlIEeHKH
pe3yJbTaTOB 00yUYeHHUs!

- CdhopMupoBaHHOCTH  MPEACTABICHHA O
MaTe€MaTUKEe KaK 4YacTU MHUPOBOM KYJBTYPBl U O
MECTe MaTEMATUKH B COBPEMEHHOHN TUBUIIN3AIIUH, O
crocobax OMHMCAHHWS HA MAaTEMaTHYEeCKOM SI3BIKE
SIBIICHUI PEaTbHOTO MHUPA;

- pa3BuTHE JOTHYECKOTO
POCTPAHCTBEHHOT'O BOOOpaXEHUS,
AITOPUTMUYECKON KYJbTYPBI, KPUTUYHOCTHU
MBIIIICHHS HA YPOBHE, HEOOXOAMMOM JJIsi Oy Tyiei
npodeCCHOHAIbHON NesTeTbHOCTH, TUTSt
POJI0JDKEHHS 00pa30BaHus U caMO00pa30BaHUsl.

MBIIIJICHUA,

BxonHOW KOHTPOJIb:
-co0eceoBaHUE.
OnepaTuBHBIA KOHTPOJIb:

- YCTHBIM OIPOC HA 3aHATHUSAX;
- IOArOTOBKA COOOIIEHUH.

- Brnanenwe HaBBIKAMH HCIIOJIB30BAaHHS TOTOBBIX
KOMITBIOTEPHBIX IIPOIPaMM TIPU PELICHNH 3a]1ay;

- OBJIQZICHWE MATEMaTHYECKUMH 3HAHUSAMH W
YMEHHSMH, HEOOXOAUMBIMH B TIOBCEIHEBHOI
KHU3HH, JUTs OCBOCHUS CMEKHBIX
€CTECTBEHHOHAYYHBIX JUCUUIUIMH ¥ JUCLHUILIH
npoecCHOHAIBHOTO  LHUKJIA, U1 HOTY4EHHS
oOpa3oBaHusi B o0iacTsX, He TpeOyromux
yIITyOJIEHHON MaTeMaTu4ecKon TOJATOTOBKY;

- TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENTbHON
UH(POPMALIMOHHO-TIO3HABATEIBHON  JIeSTEITLHOCTH,
BKJIIOYass YMEHHME OPUEHTHPOBATHCA B Pa3IMUYHBIX
UCTOYHUKAX WH(OpPMAIMH, KPUTUIESCKH OLIEHUBAThH
U UHTEPHPETHPOBaTh MH(OPMAIHIO, MOIY4aeMYIO
U3 PA3JIUYHBIX HCTOYHUKOB.

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIN ONIPOC HA 3aHATUSAX,
- TECTUPOBAHUE,

- NHCbMEHHbIE
paboThI

- KOHTPOJIb CAMOCTOSITEIIbHON

paboThl 00yYaIOUIUXCSl B TUCBMEHHOMN U
ycTHOM (hopme.

PyOexHblil KOHTPOIIb:

- 3alUTa NPAKTUYECKUX 3aHATUH.

CaMOCTOATCIIbHBIC

- ['oTOBHOCTH U CHOCOOHOCTH K CAMOCTOSITENBHON
TBOPYECKON U OTBETCTBEHHOU JIEATEIIbHOCTH;

- TOTOBHOCTh K  KOJUIGKTMUBHOW  paboTe,
COTPYTHHYECTBY co CBEPCTHUKAMH B
o0pa3oBaTenbHOM, OOIIIECTBEHHO TIOJIC3HOM,

y4eOHO-UCCIIEeI0BATENIbCKON, MMPOEKTHON M JPYTHUX
BHJIaX JESITEIBHOCTH.

BXoIHOW KOHTPOIIB:
-coOeceToBaHueE.
OmnepaTUBHBIN KOHTPOJIb!

- YCTHBIH ONPOC Ha 3aHATHSX;
- IOATOTOBKA COOOIIEHHUH.

- CdopmupoBaHHOCT, YMEHUH MOJEIHNPOBATH
peanbHbIE CUTyalMH, HCCIEAOBATHh ITOCTPOCHHBIE
MOJEIIH, WHTEPIPETUPOBATH TTOJTy4YECHHBIN
pe3ynbTar.

OnepaTUBHBINA KOHTPOJIb!

- YCTHBIN OIIPOC HA 3aHATUSAX,

- IOATOTOBKA COOOIIECHMIA,

- KOHTPOJIb CAMOCTOSITETILHON pabOThI
o0y4aromuxcs B MMCbMEHHOH (opMe.
PyGexHbII KOHTPOJIB:

- IIPOBE/ICHHE
CaMOCTOSITEJIbHOM PabOTHI.

OUCHMEHHOU

- CdopmupoBaHHOCTH MIpe/ICTaBICHUM 0
MaTeMaTUKE KaK YHHMBEPCAJIbHOM S3bIKE HayKH,

OnepaTUBHBIN KOHTPOJIb!
- YCTHBIN OIIPOC Ha 3aHATUSAX,
- IOATOTOBKA COOOIIECHMI,
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CpPEICTBE MOJCIMPOBAHUS SIBJICHUA W TIPOIECCOB,
AAesIX U METOAX MAaTEMATUKH.

- KOHTPOJIb CAMOCTOSATENILHOM paboThI
o0yyaromuxcst B MUCbMEHHOM (opme.
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