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COJAEPXAHUE

IlosicHuTenbHAS 3aIKMCKa

TpeboBaHus K pe3yabTaTaM OCBOCHHUS IO AUCLHUILINHE «MaremMaTuka»
Tematnueckuil nmiaH M cojepxkaHue paboded NporpaMmbl JUCLMILIMHbI
«MaremaTtuka»

VYcnoBus peanuzanuy padboueil mporpaMmbl AUCHUILITHHBL «MaTeMaTHKa
XapaKkTepuCTUKa U KOHTPOJIb OCHOBHBIX BHJOB y4EOHOH NEATEIBLHOCTH 10

JUCHUITIINHE «MaremaTuka

CcTp.

12
14



1. HOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma aucuMIiuHbl «MareMaTuka» MpeAHa3HAuYeHa IS HU3Y4YCHHS B
WNunycrpuansaom unctutyte (CIIO) VI'TY, peanusyromero o0pa3oBaTeibHYIO MPOrpaMMy
cpeaHero odmiero oOpazoBaHus B Ipezenax oCcBoeHUs oOpasoBatenbHON mporpammsl CIIO Ha
6a3e OCHOBHOT'O 00IIIero 00pa30BaHMs IIPH MOJITOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuii I'OC cpennero odiero oopazoBaHus,
NPEIbSIBISEMBIX K CTPYKTYpPE, COICpXKAHUIO U pe3ylibTaTaM OCBOCHUS JIHUCHUIUIMHBI
«MareMaTuka», C y4eTOM INPUMEpPHOH OCHOBHOM 00pa3oBaTENbHON MPOrpPaMMbl CpPETHETO
obmero oopazoBanus, ogoopeHHor @YMO 1o obmiemy o6pazoBanuto (mpoTokost ot 28.06.2016
No 2/16-3).

Conepxxanne pabouell mporpamMmbl JHCHUIUIMHBL «MaremaTuka» HamnpaBlIeHO Ha
JOCTIKEHUE CIETYIONINX Heei:

* obecriedeHne c(HOPMUPOBAHHOCTH TPEACTABICHUI O COMUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUSI MATEMATHKU;

e oOecrieueHne  CHOPMUPOBAHHOCTH  JIOTMYECKOTO,  aNTOPUTMHYECKOTO  H
MaTeMaTHYECKOTO MBIIUICHUS;

* obecriedeHne cCHOPMUPOBAHHOCTH YMEHUN MPHUMEHSTH MOJTYYEHHBIC 3HAHUS TPU
pEeIIeHUH Pa3INYHBIX 33/1a4;

» oOecrneueHrne cOPMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK 4yacTH oO1e-

YeII0BEUYCCKOM KYJbTYPbI, YHUBCPCAJIBbHOM MA3BIKC HAYKH, IIO3BOJIAIOUICM OIIMCBIBATHL H
H3y4aThb pCAJIbHBIC ITPOLICCCHI U ABJICHUS.

MecTo JUCHMIUIMHBI B CTPYKType O0Opa30oBaTeIIbHONH TPOTPaMMBL:  MPOQUIbHAS
JUCIUTIIINHA 00111e00pa30BaTEIbHOM MOATOTOBKH.

KosamnyecTBo 4acoB Ha 0CBOeHHE NPOrPAMMBbI AU CHUILIUHBI:
MaKCUMaJIbHOU y4ueOHOM Harpy3ku oOydaromerocss 351 gacos, B TOM 4mcIe:
AJist 09HOH (pOopMBI 00yUeHHS:

00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 234 yacos;
caMmocTosiTenbHast pabora oOyuatomierocss 117 4gacos.



2 TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMS 11O
JAUCHUIIVIMHE <MATEMATHUKA»

B pamkax ocBoeHHs coiep)KaHUS AMCHUIUIMHBI «MaTemaTtuka», o0ecrednBaeTCs
JOCTH)KEHUE 00YJaIOUIMMHUCS CIEAYIOIINX Pe3yIbTaToB:

* JMYHOCTHBIX:

- c(opMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH U OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOTO HA JMajore KyJIbTyp, a Takxke
pa3nu4HbIX (HopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHWE CBOETO MECTa B IOJIMKYIBTYPHOM
MUDE;

- chOpMHUPOBAHHOCTH OCHOB CaMOpa3BUTHS U CAMOBOCIIHUTAaHUS B COOTBETCTBUU C
OO0IIeYEeTOBEYECKUMH IIGHHOCTSIMH W HWJACaJaMU TPa)XJTaHCKOTO OOINECTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

- HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMH, AETbMU MJIAQJIIETO BO3pacTa, B3POCIBIMH B
00pa30BaTebHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIE0BATEIbCKOM, MPOEKTHOW U JPYTUX
BUJaX JESATEIbHOCTH;

- HpPaBCTBEHHOE CO3HaHHE M TOBEJECHHE Ha OCHOBE YCBOEHHUS OOIICUYETIOBEUECKUX
IICHHOCTEIA;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM 4YHCIIE CcaMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MTPO(hecCHOHATLHOM U OOMIECTBEHHON JACSITEITLHOCTH;

- OCO3HaHHBIM BBIOOP Oymymied mpodecCuu U BO3MOXKHOCTEH pealu3allid COOCTBEHHBIX
JKU3HEHHBIX IUIAaHOB; OTHOIIEHHWE K NPO(dEeCCHOHATbHOU IESITeNbHOCTH KaK BO3MOXKHOCTH
y4acTusi B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

* MeETanpeaMETHBIX:

- YMEHHE CaMOCTOSATEIBHO OIpPENeNATh LEeNH JeITETBHOCTH M COCTABISTH IUIAHBI
NESTENIbHOCTH;  CaMOCTOSITEIbHO — OCYIIECTBISTh, KOHTPOJHPOBaTH U  KOPPEKTUPOBATH
ACATCIIBHOCTD, UCIIOJB30BaTh BCC BO3MOKHBIC PECYPChI AJId JOCTUKCHUA ITOCTABJICHHBIX ueneﬁ
U peayn3aluy MIaHOB JeSTEIbHOCTH; BEIOMPATh YCTEIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIIUAX;

- yYMEHHE TPOAYKTHBHO OOIIATbCA W B3aMMOJEUCTBOBAaTH B TMPOIIECCE COBMECTHOM
ACATCIIBHOCTH, YYMTBIBATHL TIMO3UIUU JPYIrUX YYACTHHUKOB ACATCIIBHOCTH, 3(1)(1)GKTI/IBHO
pa3pemiaTh KOHQIUKTHL;

- BJaJleHUE HaBbIKAMH TI03HABATENbHOM, Y4eOHO-HCCIEI0BATENbCKOM U TMPOEKTHOU
NEeSTENIbHOCTH, HaBBIKAMU  pa3pelieHuss Mpo0sieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOATCIIBHOMY IMOHUCKY MCTOAOB PCHICHUS MPAKTUYCCKUX 3a/ad, MPUMCHCHUIO Pa3JINYHbIX
METOJIOB TIO3HAHNUS;

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATENbHOW HH(OPMAIIMOHHO-TI03HABATEIHLHON
JESITEIbHOCTH, BIIaJIEHUE HaBbIKAMH MOJydyeHUs HeoOXoauMoil uHopManuu U3 cioBapei
pa3HbIX TUIIOB, YMEHHE OPHUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAINH, KPUTHUECKU
OLICHUBATh U MHTCPIIPETUPOBATH I/IH(l)OpMaHI/IIO, MOJIy4a€MYIO U3 pa3jIMuYHbIX UCTOYHUKOB,

- YMCHHC HCIIOJIB30BAaTh CPCACTBA I/IH(bOpMaIII/IOHHI)IX N KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH
(manee - MKT) B pernieHHH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U OPTaHU3ALMOHHBIX 337a4 C
coOJr0IeHrEM TpeboBaHMI IPTOHOMUKH, TEXHUKHU 0e30macHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM UH(DOPMAIIMOHHOM O€30MacHOCTH;

- yYMEHHE OIpeAeNsaTh Ha3HAYeHHUE U (YHKIIMH PAa3THYHbBIX COIMATLHBIX HHCTUTYTOB;

- YMEHHE CaMOCTOSITENILHO OIICHUBATh M MPUHUMATh PELICHUS, OTPEACISIONINE CTPATETHIO
MOBEACHMS, C YUCTOM IpaKIaHCKUX U HPaBCTBCHHBIX HeHHOCTeﬁ;



- BIIQJICHUE SA3BIKOBBIMU CPEJICTBAMM - YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO
TOUYKY 3pEHMS, UCII0JIb30BATh AJICKBATHBIE SI3BIKOBBIE CPE/ICTBA;

- BIIQJICHWE HABBIKAMU I[I03HABATEIbHON pe(dIeKcHH Kak OCO3HAHHS COBEpPLIACMbBIX
JEMCTBUI U MBICIUTENIBHBIX POLIECCOB, UX PE3YIBTATOB U OCHOBAHUI, IPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [1I03HABATEJIbHBIX 33/1a4 U CPEJICTB UX JOCTHUKEHUS.

* NpEeAMETHbLIX:

- c(opMHUPOBAaHHOCTH  NPEACTABICHUH O  HEOOXOIUMOCTH  JOKa3aTeNbCTB  IpU
00OCHOBAaHMM MAaTEMaTHUECKUX YTBEPXKIEHUH M pOJM aKCUOMATUKM B  IIPOBEIECHUU
JENYKTUBHBIX PaCCYXICHUM;

- c(opMHUPOBAaHHOCTH MOHATUHHOIO aNmapara o OCHOBHBIM pa3jiellaM Kypca MaTeMAaTUKH;
3HaHUH OCHOBHBIX TeopeM, (OpMyT M YMEHHUS MX IMPUMEHSTH; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI peIIEHUs 3a/1a4;

- c(opMUPOBAaHHOCT YMEHMH MOJEIMPOBaTh peallbHble CHUTyallud, HCCIEeI0BATh
IIOCTPOEHHBIE MOJIEIN, UHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YJIBTAT;

- copMHUPOBaHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTEMAaTUYECKOTO aHAIN3a
U MX CBOWCTBaX, BJIAJCHME YMEHUEM XapaKTepHU30BaTh MOBeACHUE (YHKLUH, HCHOJIb30BaHUE
IIOJIy4EHHBIX 3HAHUM I OIIMCAHU U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

- BIAQJCHUE YMEHHAMM COCTAaBJICHUS BEPOATHOCTHBIX MOJENEH IO YCIOBUIO 3a1a4d H
BBIUUCIICHUS] BEPOSATHOCTH HACTYIUICHHMsI COOBITHIH, B TOM 4YHCIE C NpUMEHEeHueM (opmyi
KOMOMHATOPUKHM U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIENOBAHUS CIy4YailHbIX
BEJIMYUH 110 UX PACIPEIEICHUIO.



3. TEMATUYECKHUM IUVIAH U COJIEP’)KAHUE PABOYEN ITPOT'PAMMBI
JAUCHUIIVINHBI «<MATEMATHUKA»

Makcu Camocro
Ne /i Mmanpua | KOJIMYECTBO ayIUTOPHBIX | sTeiabHAS
4acoB
HaumenoBanue pa3iennoB u Tem 7 pabora
Harpys- CTyJICHTa
Ka Teoper. | [Ipakr.
CTYZIeH- | Bcero | oOyue- | 3aHs-
TOB HUE THUS
1 cemecTp
1 BBenenne 2 2 2
2 Pa3BuTHe NoHATHSA 0 UKCIIE 14 10 8 2 4
1.Ilesnbie v parMOHANILHBIE YUCIA.
HenictBurenpHble uncina. [Ipubnuxennbie 2 2
BBIYUCIIEHUS. [Ipubaudicenroe snavenue 2
BEUYUHBL U NOSPEUHOCTNY NPUOIUNHCEHU.
2. Komnaexcuole uucna. 2 2 2
3. Komnaexchole yucna. 2 2 2
4.IIpaktnueckas padora Ne 1 «IlonsTue 2 2 2
MHO>KECTB YHCEI
Camocmosamenvras paboma (pelieHue 3aaad mno 4
o0Opasity) 4
BxoaHOoM KOHTPOJIL 2 2 2
3 (DyHKIHH, HX CBOHICTBA U IrpaduKH. 14 10 6 4 4
1. ®Oynkuuu. ['papuku @ynkuuu. CorictBa 2 2 2
(O YHKIUH.
2.00parnble QyHKuMU. Obracms onpedenenus u
oonacmb 3navenuti oopammnou gynxyuu. I'paduk 2 2 2
oOpatHoil ¢pyHkiuu. CroxxHas QyHKIUS
(KOMIO3HIIKS)
3. [IpakTuueckas padota Ne 2 «DyHKIUM» 2 2 2
4. I[Ipeo6pazoBanue rpadukoB GyHKIUH. 2 2 Z
5. Ilpaktuueckas padota Ne 3 «IIpeoOpazoBanus 2 2 2
rpaguKoB»
Camocmosamenvras paboma (pelieHne 3aaay mno 4
o0pa3sily, TOJIrOTOBKA K MPaKTUIECKOMY 4
3aHSTHIO)
i}
OCHOBBI TPUTOHOMETPHH. 52 32 20 12 20
1.Pangnannas mepa yria. BpamarensHoe 2 2 2
JIBHKCHHE.
2. CuHyC, KOCUHYC, TAHT'€HC M KOTAHT€HC YUCIIA. 2 2 2
OcHOBHBIE TPUTOHOMETPUIECKHIE TOXK/IECTBA,
3. ITpakTnueckas padora Ne 4 2
«Tpuronomerpuyeckre GyHKIIMHA YUCIOBOTO 2 2
aprymMeHTa
4. ®opmynsl npuBeneHusi. CHHYC, KOCUHYC U
TaHI'€HC CyMMBI M Pa3HOCTHU IBYX yrioB. Cunyc 2 2 2
1 KOCUHYC JIBOWHOTO yriia. @opmyvl
NOJ0BUHHO20 V2ld.
5. ITpakTnueckas padbora Ne 5 2
«Tpuronomerpuueckue GyHKIUNA CYMMBI U 2 2
Pa3HOCTH JIBYX YTJIOBY»
6.IIpeobpa3oBanust cymMMBl
TPUTOHOMETPHUUECKUX (PYHKIIMIA B TPOU3BEICHUE 2 2 2

" IPpOU3BCACHNA B CYMMY. Bblpqofceuue
MpuUcOHOMemMpU4eCKUxX @OYHKYuu 4epe3 nmaHcernc




NOJIOBUHHO20 apcymeHnma.

7. ITpaktuueckas padota Ne 6 «OCHOBHBIE

(bOopMyIbl TPUTOHOMETPHM 2 2
8.IIpeobpa3oBaHus MPOCTEHIINX _ 2 2 2
TPUTOHOMETPUUYECKUX BBIPAKEHHH.

9. IIpeobpazoBanys TPUTOHOMETPHYIECKHX 2 ) 2
BBIpA)KEHUII.

10. ITpaktuueckas pabora Ne 7

«IIpeobpazoBanus IPOCTEHIINX 2 2
TPUTOHOMETPUUYECKUX BbIPAKEHUI»

11. IIpakTuueckas padota Ne 8 2 2
«Tpuronomerpuyeckure QyHKIMU».

12.06paTHbIC TPUTOHOMETPUYECKUE () YHKIIHH. 2 2 2
ApKcuHyC, apKKOCUHYC, ApKTaHI'€HC YUCIIA.

13. IIpocreniine TpUroHOMETpUIECKUE 2
ypaBHEHHUSI. 2 2
14.Metonpl penienys TPUroHOMETPUIECKUX 2
YPaBHEHMH. 2 2

15. Pemienne TpUroHOMETPUUECKUX YPABHEHUH. 2
IIpocmetiwue mpueconomempuyeckue 2 2
HepaseHcmea.

16.ITpaktuueckas padota Ne9 «IIpocrenne

TPUTOHOMETPUUECKUE YPABHEHHS» 2 2
Camocmosmenvhas paboma (pelIUTh 3a1a4 110 20
oOpasity, coctaButh OK, , moaroroska 20

MPAKTUYECKOMY 3aHATHIO, pabd0oTa ¢ YUEOHHUKOM)

IIpsAivMble U MVIOCKOCTH B MPOCTPAHCTBE. 30 20 14 10
I.AKCHOMBI CTEpEOMETPUU p p 2
2. ITapannenbHOCTb NPAMBIX U INIOCKOCTEN 5 2 2
3. ITapamienpHOCTh NPAMBIX U IIJIOCKOCTEN 5 2 2
4 IIpaxtuueckas padora Ne 10 B

«[lapannenbHOCTh NPSMBIX U TUIOCKOCTEW» 2 2

5. IlepnenauKynApHOCTD MPSAMBIX U INIOCKOCTEN. 2 2 2
6. Ilepnieniukysisp 1 HaKJIIOHHAs. YTOJ MEKIY 2
MPSIMOY U TIOCKOCTHIO. 2 2

7. AByrpanHbid yroj. IlepneHuKyIsapHOCTh 2
JBYX IUIOCKOCTEH. 2 2

8. IIpakTnueckas padora Ne 11

«I[lepneHIUKyYIAPHOCTh B IPOCTPAHCTBE 2 2

9. 'eomeTpuueckue npeodpazoBaHus 2
IIPOCTPAHCTBA. 2 2

10. ITpakTnueckas padota Ne 12

«IIpsiMBIE U TUIOCKOCTH B IPOCTPAHCTBEY 2 2
Camocmosmenvhas paboma (pELINTh 3a1a4 110 10
obpasiry, coctaButh OK, moaroToBka k 10

MPAKTHYECKOMY 3aHATHIO, paboTa ¢ YUEOHHUKOM)

Koopaunatel 1 BeKTOpBI. 18 12 8 6
1.BexTopel B IPOCTPAHCTBE. 2 2 2
2. BeKTOpHI B IPOCTPAHCTBE. 2 2 2
3. ITpakTnueckas padora Ne 13 «BekTopsl B 2 2
IIPOCTPAHCTBE

4.MeTtoJ KOOpJIMHAT B IPOCTPAHCTBE. 2 2 2




5. Meroz koopauHaT B IPOCTPAHCTBE.

6. IIpaktueckas padora Ne 14 «Koopaunarst
BEKTOpa»

Camocmoamenvras paboma (pelIUThb 33Ja4H 110
00pasiy, pabora ¢ Y4eOHHUKOM)

KopHu, crenenu u Jiorapugpmsl.

16

14

1.Kopnu u crenenu. Kopuu HarypanbHOU
CTCIICHH M3 YUCJIA U UX CBOMCTBA.

2. CrerneHy ¢ pallMOHAILHBIMU IOKA3aTENsIMU,
ux cBorctBa. CTEIEHU C JEUCTBUTEILHBIMUA
nokazareirimMu. Ceolicmea cmenenu ¢
OelcmeumelbHbiM NOKA3AMeNeM.

N

N

3. CreneHHas QyHKUMS

4 IIpeoOpa3zoBaHus palOHAIbHBIX, .
UPPALMOHATILHBIX, CTEIIEHHBIX BBIPAKECHUN.

o.IIpaktueckas padora Ne 15 «Kopuu u
CTEIICHU»

6. [TokazaTenpHast QyHKIIHUS.

/. Iloka3aTenbpHBIE YPaBHEHUS.

8. KonTponrHasg padota «toru 1 cemectpay

NNN N NN

Camocmosamenvras paboma (pEIUTh 3aJa4U 110
o0pa3ity, coctaButh OK, moaroroBka k
MIPAKTUYECKOMY 3aHATHIO, paboTa ¢ YUEOHHUKOM)

~N INNN N NN

Hroro 1 cemectpa:

153

102

72

30

51

2 cemecTp

KopHu, crenenu u orapudpmsi.

11

9. Tloka3aTennLHBIE HEPABEHCTBA.

10. IToka3aTenpbHBIC HEPABCHCTBA U YPABHCHHS.

I1.ITIpakTueckas padora Ne 16
«IToka3zaTenbHble YPABHEHUS U HEPABEHCTBA»

[ T.JTorapudm. IIpaBuia aercTBui ¢
aorapudmamu. Ilepexod kK HOBOMY OCHOBAHUIO.

12. Jlorapudmuueckas QyHKuus.

w
NN NN S

N
NN N INNS

13. ITpakTnueckas padota Ne 17
«IIpeobpa3oBanus MOKa3aTENbHBIX U
J0rapu(MUUECKUX BbIPAKECHUI

14. Jlorapupmudeckue ypaBHEHUsI

15. Jlorapudmuyeckrue HepaBeHCTBA

16. JIorapupmMuueckue ypaBHEHU U
HEPABEHCTBA

17.ITpakTueckas padora Ne 18
«Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA»

NN DN DN

NN DNIN DN

Camocmosmenvras paboma (pelINTh 3aa4 11O
o0pa3ity, coctaButh OK, moaAroroBka k
MPaKTHYECKOMY 3aHATHIO, paboTa ¢ Y4eOHHKOM )

-
-

11

MHOrorpaHHMKH U KpyIJble TeJa

a1
o

w
o

10

20

1. ITpusma. [Tapannenenunen

2 ITupamuna.

3.Cummetpus B npoctpancTse. [IpaBuiibHbIE
MHOTI'OIDaHHUKH.

N (NN

4. TIpakTnueckas padbora Ne 19
«MHOTOTpaHHUKH

5. IIuauHap U KOHYC.

N

6. ITap u cdepa, nx ceuenus. KacarenbHas
IUIOCKOCTH K cepe.

7. IIpaktnueckas padota Ne 20 «Kpyribie Tenay»

8. ITonsiTne 00b€Ma. O0OBEM IPSIMOYTOJIBHOIO
napajuleJenunena, Ipyu3Mbl, HWINHIPA.

NN NINDNDNINDN

NN NINDNDNINDN

9. ITpakTnueckas padora Ne 21 «O0bEM
IPSIMOYTOJIBHOTO NTapaJuIeIeNuIea, TPU3MBI,
LIIMHAPaY

N

N

10. O0beM IMpaMuUIBlL U KOHYCA.




I1. Pemenue 3anau no reme «O0bEM NUpaMUIbI
1 KOHYCa

12. IIpaktnueckas padora Ne 22 «O0beEM
NIUPAMUJIBI U KOHYCa»

13. Pemienue 3agau no reme «O0BbEM 11apa 1
IUIOIIAAE CPEPHL»

14. TTogoOue Ten. OTHOLIEHUE ILIOIIAAEH
HOBEPXHOCTEH U 00BEMOB IOJIOOHBIX TE

15. Tlpaktuueckas padota Ne 23 «M3mepenus B
TEOMETPUNY

NIDNIDNIDNDIDN

NIDNIDNIDNDIDN

Camocmosamenvras paboma (pelIMThb 33Ja4H 110
oOpa3sny, coctaButh OK, Hanucats pedepar,
COCTaBUThH KPOCCBOPA)

N
o

20

Hauano MmaTeMaTH4eCKOro aHAJIM3a

10

1. Ilpenen nocaenoBaTEIbHOCTH.

2. ITpenen ¢pyHKIIMU, OCHOBHBIE CBOKCTBA U
[IPaBUJIa BBIUMCIICHHUSL.

3 ITpaktuueckas padora Ne 24 «IIpenennn»

4 Tlousitvie MPOU3BOTHOMN (PYHKIIHMH, €€
reOMETPUYCCKUN 1 (DU3HYCCKHI CMBICIL.

5. IlpaBuna auddepenuupoBanus. Tadnauna
MIPOU3BOIHBIX.

6. ITpaktnyeckas padbora Ne 25
«AuddepeHpoBaHue BbIPAKEHUN

7. JudepeHuripoBanme CI0XHbIX QYHKIUMN.

8. MccnenoBanue 3J1eMEHTAapHBIX (DYHKIIMM Ha
MOHOTOHHOCTb M TOYKHU 3KCTPEMyMa.

DN NN NN NN

NN NN NN N NTR

9. UccnenoBanue 351eMEHTapHbIX (PYHKIMH Ha
HauOoJIblIee M HAUMEHBIIIEE 3HAUEHHE C
IMOMOIILIO ITPOM3BOIHOMN

N

N

10. ITpakTuueckas padora Ne 26
«AuddepeHimpoBanne BoIpaKCHUN)

N

N

1. TIpumeHeHnue nporu3BOJHON K UCCIICI0BAaHUIO
%qumﬁ ¥ IIOCTPOEHHUIO IPaHUKOB.

[pou3800HbIE 0OPAMHOU U KOMNOZUYUU
dynxyuu.

12. Tlpaktuueckas pabora Ne 27 «IIpumenenue
MIPOM3BOJIHOM K UCCIIEI0BAaHUIO (QYHKIUHN U
MIOCTPOEHHIO IPAhUKOBY

Camocmosmenvrasa paboma (pelINTh 3aJa4 11O
oOpasiry, coctaButh OK, moaroroska
MPAKTUYSCKOMY 3aHSATHIO, paboTa ¢ Y4eOHUKOM)

10

10

HMHTerpaa u ero npuMeHeHHe

I.IlepBooOpa3nas. HeonpeneneHnuelil uHTETpal.

2. CriocoObl HaXOXKAEHUSI HEOPEIEIEHHOT O
HHTErpajia

3. ITpaktnueckas padora Ne 28 «CriocoObl
Hax0>KJICHUsI HEOIPEACIIEHHOI'O NHTErpajiay

4. OnpeneneHupiil uarerpai. Gopmyna
Herotona-JleliOHuA.

5. Berunucnenus onpeaeIcHHOI0 HHTErpaa.

6.ITpakTuueckas padora Ne 29 «Brruncnenus
OIIPEAEIEHHOT0 UHTErpaIa

7. PelieHne 3a1a4 Ha IPUMEHEHNs UHTETpaJla B
(bu3nKe U reoMeTpun

8.IIpaktuueckas padota Ne 30 «Peurenue 3anau
Ha OpUMEHEHHE HHTErpaia.»

NN NIN NN N NS

Camocmosamenvras paboma (pEIINTh 33Ja4U 110
obpa3ity, coctaButh OK, , moAroToBKa K
MMPAaKTHUYSCKOMY 3aHATHIO, padoTa ¢ Y4eOHUKOM)

11

KomOuHaTopuka u cTaTucTuka

[.OcHOBHBIE MOHATHS KOMOWHATOPUKU. 3a/1a4u
Ha IOJICUET YMCIIa Pa3MELIEHUM, IEPECTAaHOBOK,
COYETAHUH.

2.Pemienne KOMOMHATOPHBIX 3a7a4

3. Cratuctuueckasi 00OpadOTKa JaHHBIX

4.Pewienue 3aaau Ha 1epedOp BapuaHTOB.
®opmyna ounoma HeroToHa. TpeyroabHuk

N INDN DN

N INDN DN

NN N (09

10




[Tackans.

5.IIpaktuueckas padora Ne 31 «DnemeHThI
KOMOHHATOPUKHY

Camocmoamenvras paboma (pelIMThb 33Ja4H 110
oOpa3iy, coctaButh OK, , moaroroska k
MIPAKTHYECKOMY 3aHATHIO, pa0d0Ta ¢ YIEOHUKOM)

12

JJIeMEHTBI TEOPHH BEPOSITHOCTEH. JJIeMEHThI
MATEMATHYEeCKOIl CTATUCTUKH

10

1.CoObITHE, BEpOATHOCTH COOBITHSI, CIIOKEHHUE U
YMHOKEHHUE BEPOATHOCTEN. [lonamue o
He3a8UCUMOCMU COOLIMUI.

2. [luckpemnas cnyuainas éeiuduna, 3aKoH ee
pacnpeoenenusl.

3.Yucnoevie xapakxmepucmuxu OUCKpEmHou
cyyaiinol genuyunsl. [lonamue o 3axoue
OOLUUX YUCer.

4. Kimaccuueckoe OIpeacJICHUEC BEPOITHOCTH.

S.IIpaktuueckas padota Ne 32 «Pelienue 3a1au
Ha BBIYHCIICHUE BEPOSTHOCTH

Camocmosamenvras paboma (pelIUTh 3aJa4U 110
obpa3ity, cocraButh OK, , moaroroska
MIPAKTUYECKOMY 3aHATHIO, pabd0oTa ¢ YUEOHHUKOM)

13

YpaBHeHNsI 1 HEPABEHCTBA

12

[.PaBHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB,
cucteM. OCHOBHBIE IPUEMBI UX PELICHUS.

2. O0mmue MeToIbl PEIICHUH YPABHEHUH.

3. Mcnosnb3oBaHue CBOMCTB U rpad)ukOB
(GYHKIUH TpU pelIeHUH YPaBHCHUN 1
HEPABEHCTB.

4. PellieHrE TOKA3aTEIbHbIX, JIOTAPU(DMUIECKUX
ypaBHEHHUN, HEPABEHCTB, CUCTEM.

5.IIpakruueckas pabora Ne 33 «OcHOBHBIC
HpHEMBI U METO/Ibl PELIEHUI ypaBHEHUH,
HEPABEHCTB, CUCTEM»

6. Pelienne TpuroHOMETpUYECKUX YPAaBHEHUU U
HEPABEHCTB.

7. Pemenue panMoHanbHbIX, HPPalMOHAIbHEIX
ypaBHEHHU, HEPABEHCTB, CUCTEM.

8. ITpakTnueckas padota Ne 34 «Pemenue
TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPaBEHCTBY

Camocmosamenvras paboma (pEIUTh 33Ja4U 11O
oOpasity, coctaButh OK, , moaroroska K
MMPAaKTHUYECKOMY 3aHATHIO, paboTa ¢ Y4eOHUKOM)

14

IloBTOpEHHEe MaTepuaa

1.IToBTOpeHne MaTtepuaa (reoMeTpHs)

2.IloBropenue marepuaina (anredpa 1 Havasa
MaTeMaTHYeCKOro aHaJIn3a

N [NO) ©0

3. ITpaktnueckas padora Ne 35 «IIpumenenue
OTIOPHBIX 3HAHUH MO anredpe u
MaTEMaTUYECKOMY aHATU3Y»

2

2

Hroro 2 cemectpa:

198

132

92

40

66

15

IIpomexyTouHas aTTecTauMsA: JK3aMeH

Bcero

351

234

164

70

117

OcBoenne JUCHUITIIMHBI MOXET OLITH p€aIn30BaHO C IPUMEHCHUEM SJICKTPOHHOI'O 06yquI/m,
JUCTaHIIMOHHBIX O6pa3OBaTeJ'H)HBIX TEXHOIOTHI B cCOOTBETCTBHH ¢ Ilomokennem o MMPUMCEHCHUHA
AIIEKTPOHHOTO 00yUYeHUsl, AUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH P peann3anuu
00pa3oBaTeNbHBIX MPOrpaMMaM CPETHETO MPOPECCHOHATHPHOTO 00Pa30BaHus, YTBEPKIEHHOTO
npenceaarenem yueHoro coera PI'bOY BO «YI'TY».
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4. YCJIIOBUS PEAJIM3AIIIA PABOYEM [TPOI'PAMMBbBI JUCIHUITJIUHBI
«MATEMATHUKA»

4.1. TpeGoBaHUSA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o

Peanuzanus paGoueil mporpaMMbl AUCHUIUIMHBI TpeOyeT Hanu4yus ydyeOHOro KaOHHeTa!
«KabuHetr MmaTeMaTuKm».

O6opynoBanne ydeOHOro KaOWHETa: MOCaJ0YHbIE MECTA MO KOJUYECTBY O0y4arOIIIXCs,
pabouee MecTo TMpemnojaBareisi, M0CKa y4eOHas, KOMIUIEKT YEPTEKHBIX WHCTPYMEHTOB JUISI
YepUYCHHUS Ha JOCKE, MOJICIN MPOCTPAHCTBEHHBIX TEJ U KOHCTPYKTOPBI TEOMETPHYECKUX (UTYD,
HarJsSIIHBIE TIOCOOMS, MPOEKTOP, 9KpaH, TEPCOHAIBHBIA KOMIIBIOTEP, KOJIOHKH, MPUHTEP
IUIAKaThI, CTEH/bI, y4eOHO-METOAMYECKas TOKYMEHTAIHS.

Huctutyr obOecriedeH HEOOXOJAUMBIM KOMIUIEKTOM JIMIIGH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOro IPOTPaMMHOTO obecrieueHHs (Cucrema Koncynbrant
[Troc, Windows 10, Microsoft Office, Anturutarnar  Bepeust 3.3, AutoCAD 2018, KOMIIAC-
3D v15).

4.2. UndopmanuonHoe odecrieyenne o0ydeHust
[lepeuenp pekoMeHayeMbIX y4eOHBIX M3JaHuid, HTepHET-pecypcoB, HONOIHUTEIHHOM
JUTEPaATYyphl

OcCHOBHbBIE HICTOYHUKH:

* JlamasH, A. A. Marematuka: yueOHuk / A.A. JlamasgH. — 3-¢ u31d., UCOpP. H JIOI. —
MockBa: UH®PA-M, 2023. — 544 c. — (Cpennee npodeccuonanpHoe oOpazoBanue). — ISBN
978-5-16-012592-3. - Texcrt: AIIEKTPOHHBIH. - Pexum J0CTyma!
https://znanium.com/catalog/product/1891827

* IOxHno, H. C. Marematuka: yueonuk / H.C. FOxHo. — MockBa: UHO®PA-M, 2023. —
204 c. — (Cpennee mpodeccuonansHoe odbpasosanue). — DOI 10.12737/1002604. — ISBN 978-5-
16-014744-4. - TexcrT: AIIEKTPOHHBIH. — Pexum JIOCTyTIA:
https://znanium.com/catalog/product/1906092

* bapnymkun, B. B. Maremartuka. DiieMeHTHI BBICIICH MaTEMaTHKH: y4eOHUK: B 2
tomax. Tom 1 / B. B. bapaymkun, A. A. [IpokodseB. — MockBa: KYPC: UHOPA-M, 2021. —
304 c. — (Cpemnee mpodeccuonanpHoe obpaszoBanue). — ISBN 978-5-906923-05-9. — Tekcr:
ANEKTPOHHBIN. — Pexxum noctyna: https://znanium.com/read?id=372717

* bapnymkun, B. B. Maremartuka. DiieMEeHTBI BBICHICH MaTEeMaTHUKH: y4eOHUK: B 2
tomax. Tom 2 / B.B. bapaymikun, A.A. [Ipokodses. — MockBa: KYPC: MTHOPA-M, 2022. — 368
c. — (Cpennee mpodeccuonanbHoe obOpazoBanme). — ISBN 978-5-906923-34-9. — Teker:
ANEKTPOHHBIN. — Pexxum noctyna: https://znanium.com/read?id=380017

* I[llunosa, JI. . Maremaruka: yue6Hoe mocobue / JL.U. Illunosa, A.E. Illumos. —
MockBa: UTH®PA-M, 2020. — 238 c. — (Cpennee npodeccuonanbHoe obOpazoBanue). — ISBN
978-5-16-014561-7. — Texcrt: 3EKTPOHHBIH. — Pexum JIOCTyTIA:
https://znanium.com/read?id=359850

JlonoTHUTEeIbHbIE UCTOYHUKH:

* JlanasH, A. A. COOpHUK 3a71a4 10 MaTeMaThke: yueOHoe nmocooue / A. A. lagasH. — 3-
e m3a. — MockBa: ®OPYM: UH®PA-M, 2021. — 352 c. — (Ilpodeccrnonansroe oOpa3oBaHue). —
ISBN 978-5-91134-803-8. —  Tekcr: AIIEKTPOHHBIN. —  Pexum  nocryna:
https://znanium.com/catalog/product/1362444

* Maremaruka: ydeOHoe mocobue / M. M. Uepneuos, H. b. KapGauunckas, E. C.
Jlebenera, E. E. XaputonoBa; moa pemakiueii M. M. UepnernoBa. — 3-¢ u3a. — Mockaa:
Poccwuiickuit rocynapcTBeHHBIN YHUBEpcUTeT mpaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-
959-2. — TekcT: AMEeKTpOHHBINH // DNEKTPOHHBIA pecypc HH(POBOH 00pa3oBaTEIHHON Cpebl
CIIO PROFoGpa3oBanwue: [caiit]. — Pexxum nocryma: https://profspo.ru/books/122921
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https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
https://znanium.com/read?id=359850
https://znanium.com/catalog/product/1362444
https://profspo.ru/books/122921

* AOnymmuHa, K. P. Maremaruka: yuebnmk mis CIIO / K. P. AGmymnuna, P. T.
MyxamernunoBa. — Caparos: [IpodoOpazoBanne, 2021. — 288 c. — ISBN 978-5-4488-0941-5. —
TekcT: 3MeKTpOHHBI // DIEKTpOHHBI pecypc IUdpoBoi obpazoBatenpHOU cpeasl CITO
PROFo0pasoBanue: [caiit]. — Pesxxum mocryma: https://profspo.ru/books/99917
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https://profspo.ru/books/99917

5. XAPAKTEPUCTHUKA U KOHTPOJIb OCHOBHBIX BUJIOB YYEFHOI
JAEATEJIBHOCTH 110 JUCHUIIVIMHE <MATEMATHUKA»

Copneprxanue o0OyueHHs

XapaKkTepuCcTUKa OCHOBHBIX BU/IOB
y4eOHOH e TeTbHOCTH 00yUYaroIIuXCs
(Ha ypoBHE Y4eOHBIX EHCTBUIA)

DOopMBI U METOBI
KOHTPOJIS U OLIEHKHU
pE3yNIbTaTOB O0yUYCHUS

BBeagenue

O3HaKOMJIEHHE C POJIBI0 MATEMATHKH B
HayKe, TEXHUKE, DKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U
IIPAKTUYECKOU JEATEIbHOCTH.
O3HaKOMJIEHHE C LEISIMU U 3a1a4aMHU
MU3Yy4YEHUsI MaTEMAaTUKU IIPY OCBOCHUH

npodeccuit CIIO u cienmanbHOCTEH
CIIO

OLCHKA PE3YJIbTATOB
YCTHBIX OITPOCOB

AJITEBPA

Pa3Burne moHsitTus o
qucjie

Brmonnenue apupmeTnieckux
JIEeHCTBHI HaJ YHCIaMH, COueTast
YCTHBIE€ U NIUCbMEHHBIE IPUEMBI.
Haxoxxnenne npuOImKeHHBIX
3HAUYE€HUM BEJIMYMH U NOTPEIIHOCTEN
BBIYHUCIICHHH (a0COJIFOTHOM U
OTHOCHUTEIIbHOI); CpaBHEHHE YHCIOBBIX
BeIpakeHuil. Haxoxxenne ommoox B
peoOpa3OBaHUAX U BHIYHCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM
MIPOrpamMMbl)

YcTHBIN ONpoc HA
JIEKIHSX,

KonTponb
CaMOCTOATEIILHON
paboThI CTYJICHTOB B
MUChMEHHOU (hopMme.

KopHu, crenenn,
JIorapu(pmbl

O3HaKkoOMJIEHHE C TOHATHEM KOPHSI n-i
CTEINEHU, CBOMCTBAMHU PAJUKAJIOB U
MpaBUJIaMU CPaBHEHUS KOPHEH.
DopMyIHpOBaHUE ONIPENEIICHUS KOPHS
Y CBOMCTB KOpHEH. Berunciienne n
CpaBHEHHUE KOPHEH, BBIMIOJHEHUE
MIPUKUJIKY 3HAYCHUST KOPHS.
[TpeobpazoBaHre YUCTOBBIX U
OYKBEHHBIX BBIPAXKEHUH, COJEPIKAIINX
paaukansl. BeinmoaHeHue pacueToB 1o
dbopmyrnam, coep KaluM paguKabl,
OCYIIECTBIISII HEOOXOTUMbIE
MOJICTAHOBKU U MpeoOpa3oBaHUsl.
Ornpenenenrie paBHOCUIbHOCTH
BBIPAKEHMM C pagukanamu. Pemenue
MPPALMOHATIBHBIX YPaBHEHUH.
O3HaKkOMJIEHHUE C MIOHATHEM CTEIIEHH C
JIEMCTBUTENIbHBIM MTOKA3aTEIIEM.
Haxosxnenne 3HaUeHNH CTEIIEHH,
UCTIOJNB3YS TPU HEOOXOTUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA.
3anuceiBaHUE KOPHS N-i CTENEHHU B
BU/JIE CTETIEHU C IPOOHBIM MTOKa3aTeIeM
1 Hao00poT. POpMYIHPOBAHUE CBOWCTB
cTeneHel. Bernciienne creneneil ¢

YcTHBIN onpoc Ha
JEKUUSX,

KonTpons
CaMOCTOATEIILHON
paloThI CTYJICHTOB B
MUCbMEHHOU popme

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpoBepka gomamHero
3alaHus
DK3aMeH
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palMOHAIBHBIM [TOKA3ATEIEM,
BBITIOJIHEHHE MPUKHUIKU 3HAYEHUS
CTEIEHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3zoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPAKEHUH, COIEpPIKALIUX
CTEIICHU, IPUMEHSIS CBOKCTBA. Pelenne
MIOKa3aTeJIbHBIX YPAaBHEHHUIA.
O3HakoMJIEHUE C TPUMEHEHUEM KOPHEH
Y CTENEHEN NIPU BBIYUCIECHUN CPEIHUX,
JIEJICHUU OTpE3Ka B «30JI0TOM
ceyeHumn». Pelienne npukiiagHpIX 3a1a4
Ha CJIOYKHBIE MPOIEHTHI

IIpeoOpa3oBanue
ajJredpanvecKux
BbIPaKeHU I

Brimonnaenue npeodpa3zoBaHuii
BBIPQXCHHH, TPUMEHEHHE (HOPMYIL,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEN U
norapudmoB. Onpenenenne odIacTu
JOITYCTUMBIX 3HAUCHU
norapu(GMHUIECKOTO BBIPAKCHHSI.
Pemenue norapudmuueckux
ypaBHEHUU

-IMCbMEHHAas POBEPKa
OLICHKA PE3yJIbTAaTOB

- OLICHKA PE3YJIbTaTOB
IIPAKTUYECKUX paboT

OCHOBbBI TPUTOHOMETPHUU

OcHoBHBIE IOHATHUSHA

W3yuyenue paguaHHOro MeToaa
M3MEPEHHUS YIIJIOB BPALIEHUS U UX CBS3HU
C TpaaycHoii Mepoii. M3o0pakenue
YIJIOB BpalleHUs1 HA OKPYKHOCTH,
COOTHECEHME BEJIMYMHBI YIJIa C €T0
pacnosioxeHueM. @opMyIMpoOBaHHE
ONpeAeIeHU TPUTOHOMETPUYECKUX
GyHKIM 1715 YTTIOB IOBOPOTA U
OCTPBIX YIJIOB IPAMOYTOJBHOI'O
TPEyroJbHUKA U O0BSICHEHUE UX
B3auMOCBA3HU

YCTHBIN OITPOC HA
JEKIHUSX,

- KOHTPOJIb
CaMOCTOSTENILHON
paboThI CTYICHTOB B
NUCBMEHHOMH (hopme
-IPaKTUYCCKUEC 3aHATHA

OcHoBHBIE IIprMmeHeHre OCHOBHBIX Y cTHBINM Onpoc HA
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX TOXKIECTB JJIS JICKITHSX.
TOKIECTBA BBIYMCIICHHS 3HAUCHUI [IpoBepka gomariHero
TPUTOHOMETPUUECKUX QYHKIIUN 110 3aJIaHus
OJIHOM 13 HUX
IIpeoGpazoBanus N3yuenne ocCHOBHBIX hopmyIT VYcTHBIN onpoc Ha
MPOCTEeHIIHNX TPUTOHOMETPHH: POPMYJIBI CIOKEHHSI, | JEKIUAX.
TPUTOHOMETPHYECKHUX | YABOEHUS, IPe0OpPa30BaHUS CYMMBbI KonTpons
BbIPAKEHU I TPUTOHOMETPUUECKUX (QYHKIIHA B CaMOCTOSTENbLHON

HpOI/ISBe,HeHI/Ie nu HpOI/I3Be)IeHI/I$I B
CyMMY U PUMEHEHHE MPU BHIYUCICHUHN
3HAYCHUA TpI/Il"OHOMeTpI/I'-IeCKOFO
BBIPKEHUS U YIIPOILIEHHUS €TO0.
O3HaKkoMIJIEHHE CO CBOMICTBAaMH
CUMMETPHUHU TOYEK HA €IMHUYHON
OKPY)KHOCTI/I nu HpI/IMeHeHI/Ie X 1Jis
BbIBOJIa ()OPMYIT IPUBEICHUS

paboThI CTYJIEHTOB B
MUCBEMEHHOM hopme
[IpakTrueckue 3aHATHS
ITpoBepka goMalHero
3aJaHHS
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IIpocreiimme Pemenue no popmymnam u YcTHBIN onpoc Ha
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUYECKOMY KPYTy JEKLUSX,
YPABHEHUSA U IIPOCTEHIINX TPUTOHOMETPUYECKUX Kontpounb
HEepaBeHCTBAa ypaBHeHHi. [Ipumenenue odumx CaMOCTOATEIILHON
METO/IOB pELICHUSI YPaBHEHUI paboThI CTYJICHTOB B
(mpuBenEHME K IMHEHHOMY, MUCBMEHHOMU (opme.
KBaJpaTHOMY, METO/] PA3JI0KEHUS HA [IpakTHueckue 3aHATHS.
MHO’KUTENH, 3aMEHbI nepeMeHHoi) npu | [IpoBepka nomamrHero
pPELIEHUU TPUTOHOMETPUUYECKUX 3a/1aHMUS.
YpaBHEHUH. YMEHHE OTMEUaTh Ha Kpyre | DK3aMeH
peLIeHUs] TPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKCHUHYC, O3HakoMJICHHE C TOHATHEM OOpaTHBIX | YCTHBIM OIpoc Ha
APKKOCHHYC, TPUTOHOMETPUUYECKUX (PYHKIUH. JIEKIUSX.
apKTaHresc yuciaa | M3ydyenue onpeneneHuil apkcuHyca, Kontpounb
ApPKKOCHHYCa, apKTaHI'€HCa YHCIIa, CaMOCTOATEIILHON

dbopMynupoBaHUe UX, U300paxKeHHe Ha
€AMHUYHOW OKPYKHOCTH, IPUMEHEHHUE
IIPU PELICHUH YPAaBHEHUN

pa6OTBI CTYACHTOB

®YHKIIAH, UX CBOMCTBA U TPA®UKH

®yuxkuuu. IlonsaTue o
HeINPEepPbIBHOCTH
pyHkumMu

[TonsiTHE O HENIPEPBIBHOCTU (YHKLIUU
O3HaKOMJIEHHUE C NTOHATHEM [IEPEMEHHOM,
IpUMEpaMU 3aBUCUMOCTEN MEXIY
nepeMeHHbIMH. O3HaKOMJIEHUE C
HOHATUEM IpaduKa, OpeeIeHue
NPUHAIIC)KHOCTH TOUYKH TpaduKy
dbyukun. Omnpenenenue mno popmyine
IIPOCTENIIEN 3aBUCUMOCTH, BUJA €€
rpaduka. Beipaxenue no ¢popmyine
OJHOM EPEMEHHOM Yepe3 Apyrue.
O3HaKOMJIEHHE C ONPEACICHUEM
¢byHKIMH, GOPMYITHPOBAHUE €TO.
Haxoxnenue obnact onpeaeneHus u
00JacTy 3HaUYe€HUN PYHKIIMU

Bzaunmoornenka,
CaMOOLICHKa,
[IpakTrueckue 3aHATUS

CpoiicTBa QpyHKIHH.
I'padmyeckas
HHTEpNpeTanus.
IIpumeps!
(GYHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajibHBIX IIpoueccax
U SIBJIEHUSX

O3HaKoOMJIEHHE C TPUMEpPaMH
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
peabHBIX MIPOLIECCAX U3 CMEKHBIX
muciniuiiH. O3HaKOMIIEHHE C
JI0Ka3aTeNbHBIMU PACCyKACHUAMHI
HEKOTOPBIX CBOMCTB JINHEHHOW U
KBaJpaTUUHON (DYHKIIMA, TPOBEICHHE
WCCIIEIOBAHUS JIMHEMHOM, KyCOYHO-
TUHEHHON, TPOOHO-TUHEIHON U
KBaJIpaTUYHON (YHKIIMI, TOCTPOECHUE UX
rpa¢ukos. [locTpoenue u ureHue
rpadukoB GpyHkiuid. MccnenoBanme
¢ynkuuu. CoctaBieHre BU0B (QyHKIUN
10 IAaHHOMY YCJIOBHIO, PEIICHHUE 3a7a4 Ha
JKCTpeMyM. BeInosiHeHHe
npeobpaszoBanuii rpaduka QyHKIUN

BzaumoornieHka,
CaMOOIICHKa,
[IpakTrueckue 3aHATHS
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OopaTHble GyHKIUM

N3yuenne noHsATHs 00paTHON (HYHKIINH,
OnpeJieJIeHUE BUJIa U TIOCTPOEHUE
rpaduka oopaTHON HyHKIHH,
HaXO0XJIEHUE €€ 00JIaCTH OIIPEEICHUS U
obsacty 3HaueHui. [IpuMeHeHne cBOMCTB
(GyHKUINH pU UCCIIEJOBAHUN YPaBHEHUI
U PEUICHUH 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJIEHHUE C TOHATUEM CIIOKHOU

byHKIUH

CocCcTaBUTH KOHCIEKT

CreneHHble,
NoKa3aTeJbHbIe,
JorapugmMuyeckmne u
TPUTOHOMeETPHYECKHUe
¢pynkuun. OdparHble
TPUTOHOMeETPHYeCKHe
GyHkuMu

Brrancnenve 3HaueHUH QYHKIHA 110
3Ha4yeHuto aprymenrta. Onpenenexnue
MOJIO’KEHUS TOUKH Ha TpaduKe 1o ee
KOOpJMHATaM U Hao0OopoT.
Vcnonb3oBanne CBOMUCTB (DYHKIHIA 115t
CpaBHEHUs 3HAUCHUH CTereHel u
norapudmos. [Toctpoenne rpaduxos
CTETIEHHBIX U JIOrapu(pMUYECKUX
GyHKIMIA.

Pemenue nokasaTenpHbIX U
norapuMUYECKUX ypaBHEHUH U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMaM.
O3HaKOMJIEHHUE C TOHATHEM
HENpepbIBHON Mepruouueckon GyHKINY,
(dbopMyIupOBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOCHUE UX Tpa(UKOB.
O3HaKOMJIEHHUE C TOHATHEM
rapMOHUYECKUX KoleOaHUH 1
IIpUMepaMu TrapMOHUYECKUX KOJIeOaHUH
JUIsl OTIMCAHMSI TPOLIECCOB B (pU3HKe U
Ipyrux obnactax 3HaHus. O3HaKOMIIEHHE
C TIOHATHEM PA3PBIBHON NEPUOINIECKON
¢byHKIIMH, GOpMYITHpPOBAHUE CBOWCTB
TaAHI'€HCa U KOTAaHI'€HCa, IOCTPOEHHUE UX
rpa¢ukoB. [I[puMeHeHre CBOWCTB
(byHKUUH 17151 cpaBHEHUs 3HAaUEHU I
TPUTOHOMETPUUYECKUX (YHKLHUH,
pelIeHUss TPUTOHOMETPUUYECKUX
ypaBHeHuil. [loctpoenue rpaduxos
00paTHBIX TPUTOHOMETPHUUECKHUX
byHKUMH 1 onpeesieHre o rpadgukam
UX CBOMCTB. BeinosiHeHHe
npeoOpa3oBaHus rpaguKoB

YcTHBIN onpoc Ha
JEKLUSX,

IIpoBepka gomarHero
3alaHus

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITocienoBareibHOCTH

O3HakoMIIEHHE ¢ MOHSITHEM YHCIIOBOM
MOCJICA0BATEILHOCTH, CIIOCO0aMHU €€
3aaHNs, BEIYMCICHUSIMH €€ YICHOB.
O3HakoOMJICHHE C TIOHITHEM TIpeena
rocaeaoBaTeabHOCTH. O3HAKOMIIEHHE C
BBIUHCIICHHEM CYMMBbI OECKOHEUHOTO
YHUCIIOBOTO psiJia Ha IPUMeEpe
BBIUHCIICHHS] CYMMBI OECKOHEUHO
yOBIBAIOIIECH T€OMETPHUIECCKOM

[TuceMenHas mpoBepka
OLICHKA PE3yJIbTATOB
OueHka pe3yabTaToB
MPAKTUYECKUX padoT
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nporpeccuu. Pemenue 3a1a4d Ha
pUMEHEeHUE (POPMYIIBI CYMMBI
OECKOHEYHO yOBIBAOIICH
TEOMETPHYECKON MPOrpeccun

IIpousBoaHas u ee
NpUMeHeHHe

O3HaKOMJICHHUE C TOHSITHEM
npou3BoHON. M3yuenue n
dbopMynupoBaHUEe €€ MEXaHUYECKOTO U
F€OMETPUUECKOI0 CMbICIIA, U3yUEHHE
IrOpUTMa BBIYUCIICHUS TPOU3BOIHOM Ha
MpUMeEpEe BBIUYUCICHUS MTHOBEHHOM
CKOPOCTH U YrioBoro kosgduureHTa
kacarenbHOU. CocTaBiieHUE YpaBHEHUS
KacareJbHOI B 00IeM Buie. Y CBOEHUE
npaBu1 AuQGEepeHIIUPOBAHUS, TAOIUIIBI
MIPOM3BOIHBIX dJIEMEHTAPHBIX (QYHKIUH,
pUMEHEHUE 1T T depeHINPOBAHUS
GbyHKIM, COCTaBIIEHUs ypaBHEHUS
KacareslbHOU. M3ydeHue TeopeM o CBs3H
CBOMCTB ()YHKIIMH U TPOU3BOTHOM,
¢dopmynupoBka ux. [Iposenenue ¢
MOMOIIIbIO TPOU3BOJHON UCCIIEIOBAHUS
byHKUIMH, 3a1aHHON (HOPMYIIOi.
YcTaHOBIEHHUE CBSI3U CBOMCTB (DYHKIIMU U
MIPOU3BOTHOM IO UX TpapuKaM.
[TpumeHeHne mPOU3BOTHOMN I PeIlIeHuUs
3aJ1a4 Ha HaX0X/IeHue HauOoJIbIIero,
HAUMEHBIIIETO 3HAUCHUS U Ha
HaXO0XJIEHHE IKCTpEMyMa

ITucemenHas nposepka
OLICHKA PE3yJIbTATOB
Onenka pe3ynbTaToB
MPAaKTUYECKUX paboT
Pacuernas pabora.
IIpoBepka gomarHero
3alaHus

DK3aMeH

IlepBooGpa3nas u
HHTerpaji

O3HakoMJIEHHE C TIOHATHEM MHTErpana u
nepBoooOpa3Hoil. I3yuenue npasuia
BBIYUCIICHHSI IEPBOOOPA3HON U TEOPEMBI
Hrrorona—JleiiOnuna. Pemenue 3anau
Ha CBA3b N1epBOOOpa3HOM U ee
MIPOU3BOIHOM, BBIYMCIICHHE
nepBOOOPa3HOM Ui JaHHOW (QYHKIIMH.
Pemenne 3a1ad Ha npuMeHEHNE
MHTETrpajia /i BEIYUCICHUS (PU3MUECKUX
BEJINYMH U TUIOIIAJIEH

[TucbmeHHas npoBepka
OLIEHKA Pe3yJIbTaTOB
OreHka pe3ynbTaToB
MPaKTUYECKUX padoT.
ITpoBepka gomaiHero
3aJJaHMS.

OK3aMeH

YPABHEHUWS 1 HEPABEHCTBA

YpaBHeHust u
CHCTEMBI YPABHEHHUH
HepaBencrBa u
CHCTeMbl HEPABEHCTB
¢ AByMsl
NnepeMeHHbIMHU

O3HakoMJIEHUE C TPOCTEHITUMU
CBEJICHUSIMH O KOPHSX aJire0pandecKux
YpaBHEHUM, TOHATUSMHU UCCIIEOBAHUS
YPAaBHEHUN U CUCTEM YPaBHEHUM.
W3ydeHue Teopuu paBHOCUIBHOCTH
YPaBHEHHUH U €€ IPUMEHEHHUSI.
[ToBTOpEHME 3aNIMCH PEIICHUS
CTaH/JIAapTHBIX YPABHEHU, TPUEMOB
npeoOpa3oBaHus YpaBHEHUM IS
CBEICHMSI K CTaHJJapTHOMY YPaBHEHUIO.
Pemenne panmoHalbHbIX,
MPPALMOHATIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKHUX YpaBHEHUH U

[TuceMenHas mpoBepka
OLICHKA PE3YyJIbTaTOB
OueHka pe3yabTaToB
MPAaKTUYECKUX padoT.
[IpoBepka goMamrHero
3a/1aHus
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cucreM. Mcronb3oBaHue CBOWCTB U
rpauKoB QYHKIUH IS peIICHUS
ypaBHeHUH. [I0BTOpEeHHE OCHOBHBIX
MIPUEMOB pellieHus cucteM. Perienue
YpaBHEHUI C IPUMEHEHUEM BCEX
MPUEMOB (Pa3JIOKEHUsI HA MHOXKHUTEIIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IPah)uIecKOro MeTo1a).
Pemienue cucrem ypaBHEHHI C
IIPUMEHEHHUEM PA3JIMUHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIUMHU BOIIPOCAMU
pEIIEHNs] HEPABEHCTB U UCIIOJIb30BaHUE
CBOMCTB U rpauKoB PyHKITUH TIpH
pEelIEHUH HEPABEHCTB. Pelenne
HEPABEHCTB U CUCTEM HEPABEHCTB C
IIPUMEHEHHUEM PA3IMYHBIX CIIOCOOOB.
[IpumeHeHre MaTeMaTUYECKUX METOIOB
JUISI pEIIEHUs COZIep KaTeIbHBIX 3a7a4 U3
Pa3IMYHBIX 00JIaCTEN HAYKU U TTPAKTUKH.
HuTeprnpeTupoBaHUE pe3ybTaToB C
YYETOM PEAJbHBIX OTPAaHUYCHHI

JIEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN

N CTATUCTHUKH

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

N3yuenune nmpaBuiaa KOMOMHATOPUKHU U
MIPUMEHEHHUE MTPU PELICHUN
KOMOMHATOPHBIX 3a7a4. Pemenne
KOMOHMHATOPHBIX 3a/1a4 METOI0M
nepedopa u 1Mo MpaBUiy YMHOKCHHS.
O3HakoOMJIEHUE C OHATUIMHU
KOMOWHATOPHUKHU: Pa3MEIICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKaMU U
dbopmynamMu ISl ©X BBIYUCIICHHUS.
OObsicHeHHEe U IpUMeHeHue GopMyI IS
BBIYHCIICHUSI pa3MENICHHH, TEPEeCTaHOBOK
Y COYETAaHUM NP PEIICHUH 3aa4.
Oznakomiuenue ¢ 6uHoMoM HbroToHa 1
TpeyroiabHUKoM [lackans. Pemenue
MPaKTUYECKHX 3a/1ay C UCTIOJIb30BaHUEM
MOHTHI U IPaBUII KOMOUHATOPUKH

Pemenue 3amauy.
[IpakTrueckas pabdoTa.
Pemenue
MPaKTUYECKHX 3a]1a4.
HaOmronenue 3a XxomoM
BBLIIIOJIHEHMS 3aJaHUIA.
Ok3amMeH

DJIeMeHTbI TeOpHH

HSY‘IGHHG KJIIACCUYCCKOIr'0 ONpCACICHUA

Pemenue 3amay.

BepPOSITHOCTEM BEPOSITHOCTH, CBOMCTB BEPOATHOCTH, [TpakTudeckas pabora.
TEOPEMBI O CYMME BEPOSTHOCTEN. Pemenne
PaccMmoTpenue npuMepoB BHIYUCICHUS MPaKTUYECKHX 3aj1ay.
BEepOATHOCTEH. Pelenne 3a1ay Ha HaOmronenune 3a Xo1oM
BBIUMCIICHHE BEPOSITHOCTEN COOBITHIT BBITIOJIHEHUS 3aJJaHUM.
IIpencrasienue O3HaKOMJIEHUE C MIPEICTABICHUEM Pemenue
AAHHBIX (TA0JUIbI, | YACIOBBIX JAHHBIX U UX MPaKTUYECKHX 3aJ1ay.
AHATrPaMMBbl, XapakTepucTukamu. Pemenue Habmtonenue 3a xonom
rpauku) MPAKTUYECKHX 3a7a4 Ha 00paboTKy BBITIOJIHEHUS 3aJJaHUH.
YHUCJIOBBIX JAHHBIX, BBIYUCIICHHUEC UX
XapaKTEPUCTUK
T'EOMETPUAS
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IIpsimMble 1 MJI0CKOCTH
B IPOCTPAHCTBeE

DopMyIMpPOBKA U IPUBEICHUE
JI0Ka3aTeNbCTB IPU3HAKOB B3aMMHOI'O
PacIoI0KEHUS NPAMBIX U INIOCKOCTEH.
Pacnio3snaBaHue Ha yepTexax U MOJEIIX
Pa3IMYHBIX CIIy4aeB B3aUMHOIO
pacnosokeHus NPSAMbIX U IUIOCKOCTEM,
apryMEHTHPOBAHHUE CBOUX CYKICHUM.
DopMyJIMPOBAHUE ONPEICIICHUH,
IIPU3HAKOB U CBOWCTB IIapaJuICIbHBIX U
NEPIEHIUKYJIIPHBIX IUIOCKOCTEH,
JBYTPaHHBIX U JTUHEUHBIX YIJIOB.
BrinonHeHNe IOCTPOEHUS! YTITIOB MEKIY
IPSIMBIMU, IIPSAMOH U IIJIOCKOCTBIO,
MEXy INIOCKOCTSIMHU I10 OITMCAHUIO U
pacro3HaBaHUE UX HA MOJEIAX.
IIpuMeHeHne NPU3HAKOB U CBOMCTB
PacroI0KEeHUs NPAMBIX U INIOCKOCTEN
npu peuieHuu 3aaa4. Mzobpaxkenue Ha
PUCYHKaxX U KOHCTPYUPOBAHUE Ha
MOJIEJISAX NEPIEHANKYISIPOB U
HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX,
NapaJuIeJIbHBIX IUIOCKOCTEH, YTIJIOB
MEXK]1y IPSMOU U INIOCKOCTBIO U
000CHOBaHME NOCTpOeHHUs. Perienue
3a]1a4 Ha BbIUMCJIEHUE F€OMETPUUECKUX
BeaM4MH. ONUCBIBaHNE PACCTOSIHUS OT
TOYKH JI0 IJIOCKOCTH, OT IPSAMOH /10
IUIOCKOCTH, MEXAY TUIOCKOCTSIMH, MEXIY
CKPEIINBAIOIIUMHUCS MTPSIMBIMU, MEXKITY
IPOM3BOJILHBIMU (PUTypamMH B
IIPOCTPAHCTBE.

DopMyIMpPOBaHUE U TOKA3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSTHUSX
(TeopeM CyIecTBOBaHUs, CBOMCTBA).
N300paxeHne Ha yepTexax U MOJEISIX
paccTosHUs 1 000CHOBAaHHE CBOUX
cyxkaeHuil. OnpeneneHue U BbIUUCICHHUE
paccTOsTHUI B IIPOCTPAHCTBE.
[Tpumenenue popMyI U TEOpEM
IUTAHUMETPHHM JUIs pELICHUs 3a/1ay.
O3HakOMJIEHUE C IOHITHEM
NapaJuIEIbHOTO IPOEKTUPOBAHUS U €TI0
cBoricTBamMu. POpMyIUpOBaHUE TEOPEMBI
0 IJIOLIAAN OPTOTOHAJIILHOM MPOEKIIUU
MHOTroyrojbHuka. [Ipumenenue reopun
JUIs 000CHOBaHMS MTOCTPOCHUN U
BBIUMCJICHUN. APTyMEHTHPOBaHUE CBOUX
CYKIEHHUI O B3aHMHOM PacIoJIOKEHNN
MIPOCTPAHCTBEHHBIX QUTYD

Pemnrenue 3agau.

[TpakTuyeckas pabora.

Pemrenue

MPaKTUYECKHX 3aj1ay.
HaGnronenue 3a xoaoM
BBITIOJTHEHMS 3aJJaHUH.
[TpoBepka gomamiHero

3aJaHusd

MHOrorpaHHUKH

OnucaHue U XapakKTePUCTHKA Pa3TUUHBIX
BHJIOB MHOTOTPAHHHUKOB, MTEPEUNCIICHHE
WX DJIEMEHTOB U CBOMCTB. M300paxenHue

Pemenue 3amau.

[IpakTuueckas pabora.

Pemenue
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MHOTI'OI'PaHHHUKOB U BBIIIOJHEHHE
MOCTPOCHUS HA U300paKEHUSAX U
MOJIeJIIX MHOTOTPAaHHUKOB. Bbruncienue
JIMHENHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(QUTYpaLUsIX,
apryMEeHTUPOBAHHUE CBOUX CYKIEHUM.
XapakTepucTUKa U U300pakeHue
CEYEHUs, Pa3BEPTKH MHOI'OIPaHHUKOB,
BBIUHUCIICHHE IUIOIIAJIeH MOBEPXHOCTEH.
[TocTpoenne nmpocTelmx cedeHuit Kyoa,
npu3Mbl, nupamuasl. [Ipumenenue
(aKTOB U CBENIEHUI U3 TUIAHUMETPHH.
O3HakoMJIEHUE C BUAMU CUMMETPUI B
POCTpaHCTBE, POPMYIMpPOBaHHUE
OIpeielIeHuH U CBOMCTB.
XapakTepucTuKa CHMMETPUH Te
BpAILEHUS U MHOT'OTPaHHUKOB.
IIpuMeHeHne CBOMCTB CHMMETPUH IIPU
pemieHuu 3anad. Mcnons3zoBanue
IpUOOPETEHHBIX 3HAHUH JUIs
UCCJIEIOBAHMSI U MOJIETTUPOBAHUS
HECJIOKHBIX 3a/1a4. M300paxeHnue
OCHOBHBIX MHOTOTPAaHHUKOB 1
BBINOJIHEHUE PUCYHKOB I10 YCIOBHSIM
3aja4

MPaKTUYECKHX 3a]1a4.
Hab6mronenue 3a xomoM
BBIIIOJIHEHMS 3aJaHMIA.
CaMooreHKa.
Hsrorosnenne
MOJETICH.

[TpoBepka gomamiHero
3aJ]aHMusl.

Dk3aMeH

Tesia u moBepxHOCTH
BpallleHusl

O3HaKkoMJIEHHE C BUJJaMH TEJl BpallEeHUS,
(bopMynUpOBaHUE UX ONPEACTICHUNA U
cBOMCTB. POPMYIUPOBAHUE TEOPEM O
CEYEHNH 11apa MIOCKOCTHIO U MJIOCKOCTH,
KacaTelbHOH K cepe. XapakTepucTuka u
n300pa’keHue Tesl BpalleHHs, UX
pa3BepTKH, ceueHus. Pemienue 3aqad Ha
IIOCTPOECHUE CEUECHUH, BBIUNCIICHUE JUINH,
pacCTOSHUH, YTII0B, IJIOMIAICH.
ITpoBeneHmne nokazaTenbHbIX
paccyXJIeHHUH IIPH PEIICHUN 3a/ad.
IIpuMeHeHne CBOMCTB CHMMETPHH IIPU
pEILIEHNN 3aa4 Ha TeJla BpallleHus,
KoMOuHanuio Ten. M3o0paxenue
OCHOBHBIX KPYTJIBIX T€J U BBIIIOJHEHUE
PHUCYHKA 0 YCJIOBHUIO 3a/1a4

Pemenne 3agad.
[IpakTrueckas pabdoTa.
Pemenne
MPaKTUYECKHX 3a/1ay.
HaoOmronenue 3a xoaoM
BBITIOJIHCHUS 3aJaHUH.
[IpoBepka gomamrHero
3aJIaHus

OK3aMeH

HN3mepenus B
reoMeTpuu

O3HaKkoMJIEHHE C TOHATUSIMHU IJIOIAAN U
o0beMa, akcCHOMaMM U CBOMCTBaMHU.
Pemenue 3a1a4 Ha BbIUKCIICHHE
TUIOIAeH TIOCKUX (QUTYp C
IIPUMEHEHUEM COOTBETCTBYIOIINX
dbopMy1 u GaKTOB U3 TUTAHUMETPHH.
N3yuenne TeopeM 0 BBIYHMCICHUH
00BEMOB MPOCTPAHCTBEHHBIX Tel,
peleHue 3aja4 Ha MpuMeHeHue Gopmy
BbIUUCIIEHUS 00beMOB. M3yueHue
(dbopMy T BBIYUCICHUS TUTOMIACH

Pemrenue 3amau.
[TpakTudeckas pabora.
Pemenne
MPaKTUYECKHX 3aj1ay.
HaOmronenune 3a Xo1oM
BBITIOJIHEHHS 3a/IaHUH.
[IpoBepka goMamrHero
3aJjaHHusl.

OK3aMeH
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MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJT
BpaieHus. O3HaKOMJICHHE C METOIOM
BBIYKCIICHUS TUTOINAN TIOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BEIYUCIICHUE
IUTOMIA/ICH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunarts! u
BEKTOPbI

O3HaKkOMJIEHUE C IOHITHEM BEKTOPA.
N3ydenue nekapToBOi CUCTEMBI
KOOPJIMHAT B POCTPAHCTBE, IOCTPOCHUE
110 3a/IaHHBIM KOOPJIMHATaM TOYEK U
IIJIOCKOCTEM, HAX0XKIEHHE KOOPANHAT
TOYEK.

Haxoxnenue ypaBHEHUN OKPYKHOCTH,
cdepsl, IIocKocTH. Berancnenue
paccTostHUM Mexay Toukamu. M3yuenue
CBOMCTB BEKTOPHBIX BEJIMYHH, TPABUIT
Pa30KEHUs] BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPABUJI HAX0XKJICHUS
KOOPJIMHAT BEKTOPA B MPOCTPAHCTBE,
IIpaBUJI IEUCTBUM C BEKTOPaMH,
3a/laHHBIMU KoopauHataMmu. [Ipumenenue
TEOPUU IIPU PELLICHUU 33/1a4 Ha JeHCTBUS
¢ BeKTopaMu. M3yueHue cKausipHOro
IIPOU3BE/ICHUS] BEKTOPOB, BEKTOPHOI'O
YpaBHEHUS MPSMOM U TIOCKOCTH.
[IpuMmeHeHne Teopuu Npyu PEeLICHUH 3a/1a4
Ha JCICTBUA C BEKTOPaMH,
KOOpPJMHATHBIN METOM, IPUMEHEHHE
BEKTOPOB IS BBIYMCIIEHUS! BETUYNH
YIJI0B U paccTosiHui. O3HaKOMIIEHHE C
JI0Ka3aTeNbCTBAMH TEOPEM CTEPEOMETPUU
0 B3aUMHOM PacMoJI0KEHUH NMPSMBIX U
IJIOCKOCTEN € MCIOJIb30BAHUEM BEKTOPOB

Pemrenue 3agau.
[TpakTuyeckas padora.
Pemenne
MPaKTUYECKHX 3a]1ay.
HaGnronenue 3a xoaoM
BBITIOJTHEHUS 3aJJaHUH.
[IpoBepka gomamrHero
3aJJaHus

Hrorossie PE3YyIbTAThL O6y‘IeHI/IH o JUCHHUIUIMHE IIPOBCPAIOTCA Ha HpOMe)KYTO‘-IHOI\/’I

aTTeCTalnu.
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