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1. ACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTb NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouas mnporpamma o00mIe00pa3oBaTeIbHON  Y4EOHOW  JUCHUIUIMHBI
«MatemaThKay TpeaHa3HadeHa i1 U3yUYeHUs MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPTaHU3aIUIX, PEATU3YIONINX 00pa30BaTEIbHYIO MPOTPAMMY
cpemHero  oOmero  oOpa3oBaHHMsT B TpeleNax  OCBOCHHS  OCHOBHOM
npodeccuonansHO oOpa3oBatenbHO mTporpamMmmbl CIIO Ha 6aze OCHOBHOTO
obmiero oOpa3oBaHMsI MPU TOJATOTOBKE CIEIUAIUCTOB CpPETHETO 3BEHA II0
CHEIUATBHOCTSIM:

21.02.02 BbypeHue HeTAHBIX M TA30BbIX CKBAKUH

1.2. Mecro y4eOHOH AUCHUILUIMHBI B CTPYKType NPOrpaMMbl IHOATOTOBKH
CHENMAJINCTOB CPe/IHEro 3BeHa:
VYyeOnass nucuuiuinHa «MaTtematukay — gBigeTcs  y4eOHBIM — IIPEIMETOM
o0si3atenibHOM TIpeamMeTHOM obnactu «Matematuku u uHpopmatukny DPIOC
cpeaHero o0IIero 0opa3oBaHus.

B mpodeccronanbHbIx 00pa30oBaTENbHBIX OpPTaHHU3AIUAX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 TPOTrpaMMy CpEIHEro OOIIero ooOpa3oBaHUsi B TIpejernax
OCBOEHHS MPOrpaMMbl MOATOTOBKM crnenuaiuctoB cpeanero 3seHa (IIIICC3) na
0aze OCHOBHOTO oOmIero oOpa3oBaHus, ydyeOHas IUCHMIUIMHA «MaremaTukay
u3ydaercs B 0011e00pa3oBaTeIbHOM LIUKIIE.

1.3. leau u 3aga4n y4eOHOH AUCHMILIMHBI — TPeOOBAaHUSL K pe3yJabTaTaM
OCBOEHUSI YUeOHOH TUCIUIJIMHBI:

Conepxkanne mporpamMmbl «MaTemaTHKa» HaMpaBiIeHO Ha JTOCTHXKCHHE
CIIEAYIOIIUX Yeleu:
» obecnieyeHre chOpMUPOBAHHOCTH MPEJCTABICHUN O COIUATBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMAaTHKH;
* obecrnieyeHue CHOPMUPOBAHHOCTU JIOTMUECKOIO, QJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIIICHHUS,
* obOecrieueHre chOpMUPOBAHHOCTH YMEHUN MPUMEHSTH TIOJYICHHBIC 3HAHUS TTPU
peIIeHUH Pa3INYHbIX 3a/1a9;
* obOecrieueHue C(HOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHUKE KaK 4YacTu
00111eYeIOBeUeCKON KYJIbTYphl, YHUBEPCAJIHLHOM S3bIKE HAyKH, MO3BOJISIONIEM
OTHCHIBATh U U3yUYaTh PEaIbHbIC MTPOIIECCHI U SIBJICHUSI.

OcBoeHue  cojepkaHusi  y4yeOHOM  JUCHUIUIMHBI  «MaTtemaTuka»
00ecreunBaeT JOCTHKEHUE CTYICHTaMU CIICYIOIINX pe3y1bmamaog:
* TUYHOCHIHBIX:
— c(hOpMHUPOBAHHOCTH MPEJICTABIICHUNA O MAaTEMATHKE KaK YHUBEPCAIBLHOM SI3bIKE
HAyKH, CPEJCTBE MOJCIUPOBAHUS SBICHHM W TIPOIECCOB, HIEAX M METOJax
MaTEeMaTHKH;



— MOHMMAHHE 3HAYUMOCTH MAaTEMAaTHKH [Js HAyYHO-TEXHHYECKOTO Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K 4acTU OOIleyeIoBeuecKon
KyJbTYphl 4Y€pe3 3HAaKOMCTBO C HMCTOpUEH pPa3BUTHUS MAaTEMAaTHUKH, SBOJIOLUEH
MaTeMaTHUYECKUX UJICH;

— Ppa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ATOPUTMHUYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJUMOM
s Oyaymiei mpodecCHoHaTbHON AESTEIbHOCTH, IS IPOAODKEHUS 00pa30BaHUs
U caMmo00pa3oBaHus;

— OBJIQJICHHME MaTEeMaTHUYEeCKUMH 3HAHUSMU M YMEHHSIMH, HEOOXOJUMBIMU B
NOBCEIHEBHON  JKM3HM, JJS OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAyUHBIX
JUCHMIUIMH ¥ JUCUUIUIMH MpOo(ecCHOHAIbHOTO IMKIA, JJIA [OJy4eHHUs
oOpa3oBaHusi B o00yacTAX, He TPeOyIOIMUX YIIIyOJIEHHOM MaTeMaTH4ecKou
HOJITOTOBKY;

— FOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCJIE CAaMOOOpa30BaHUIO, Ha
NPOTSUKEHUM BCEW JKM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEHMHON MNpo(hecCUOHAIBHONM M 0OIIEeCTBEHHOU
JIeSITEIbHOCTH,

— FOTOBHOCTh M CIIOCOOHOCTBH K CaMOCTOSITEIbHOM TBOPYECKON M OTBETCTBEHHOM
JIeSITENIbHOCTH,

— TOTOBHOCTh K KOJIJIEKTUBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTelbHOM,  OOIIECTBEHHO  IIOJIC3HOW,  Y4eOHO-HCCIIEA0BATEIbCKOM,
IPOEKTHOM U JPYTrux BUAaX ACSTEIbHOCTY;

— OTHOLLIEHHUE K MPOPECCHOHATBHON JIEATENBHOCTH KaK BO3MOXKHOCTH y4acTHs B
pPELICHUN JIMYHBIX, OOILIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIIECHAIIMOHAIbHBIX
npo0iem;

* MEemanpeomMemHulx:

— YMEHHUE CaMOCTOSTEIILHO OMPENEIATh eI IEATSILHOCTH U COCTABIIAThH TIJIaHBI
JeSITENIbHOCTH, CaMOCTOSITENIBHO OCYIIICCTBIISITH, KOHTPOJIMPOBaTh W
KOPPEKTUPOBATh JEATEIHHOCTD, HWCIIOJH30BAaTh BCE BO3MOXKHBIE PECYpCHl IS
JOCTIDKCHHSI TIOCTABJICHHBIX II€JIEH W pealu3aluy IUTAHOB JCSATEIBHOCTH;
BBEIOMPATH YCTIEIITHBIC CTPATETUH B PA3IMYHBIX CUTYAITHX;

— yMEHHUE MPOTYKTUBHO OOIIATHCS U B3aUMOCHCTBOBATH B MPOIIECCE COBMECTHOM
NESTCIIbHOCTH, YYUTBIBAaTh TMO3UIMH  JIPYTHMX YYaCTHUKOB JIEATEIHHOCTH,
s PekTUBHO pa3penaTbh KOHPIUKTHI;

— BIQJICHWC HaBbIKAMH TMO3HABATEIBHOH, Y4eOHO-HCCIEIOBATEIbCKON W
NIPOEKTHOHN JESATENIbHOCTH, HAaBBIKAMH pPa3pelIeHUs] MpoOjeM; CIOCOOHOCTh H
TOTOBHOCTB K CAMOCTOSITEIBHOMY ITOMCKY METOAOB PEIICHHUS MTPAKTUIECKHUX 3a]1a4,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENbHOW  WMH(OPMAIMOHHO-
MO3HABATEIILHON JIEATEILHOCTH, BKIIIOUAsi yMECHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
UCTOYHHUKAX WHGPOPMAIMKM, KPUTHYECKH OIICHWBAaTh W HHTEPIPETHPOBATH
uH(OPMAITHIO, TIOJIYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

— BJIAQJICHUE S3BIKOBBIMHU CPEJCTBAMU: YMEHHE SICHO, JIOTHYHO W TOYHO M3J1aratb
CBOIO TOYKY 3PEHMS, HCTIOIB30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;



— BJIaJICHHE HAaBbIKAMU MMO3HABATEIBHON peIIEKCHH KaK OCO3HAHMSI COBEPILIAEMBbIX
JNEUCTBUNA M MBICIUTENBHBIX IMPOILIECCOB, UX PE3YyJbTATOB U OCHOBaHWH, I'PaHUIL
CBOETr0 3HAHMS M HE3HAHMs, HOBBIX IMO3HABATENBbHBIX 3aJlad U CPEACTB ISl HMX
JOCTHKEHUS,;

— IIeJICYCTPEMIICHHOCTh B MOMCKaX W MPUHATHUM PELICHUN, COOOPA3UTENbHOCTh U
UHTYUIUS,, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPAaCOTy U TAPMOHUIO MUPA;

* HPEOMEMHbBIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK 4YacTH MHPOBOMU
KyJIbTypbl M MeECT€ MaTeMAaTHKH B COBPEMEHHOM NMBHIM3ALMH, CHocobax
ONMCaHUS SIBJICHUI PEAIbBHOIO MUPA HA MAaTEMATUYECKOM SI3BIKE;

— Cc(OpPMUPOBAHHOCTb TPEJACTABICHUA O MaTeMAaTUYECKUX MOHATHUAX Kak
BOKHEUIINX MATEeMAaTHUYECKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3ydaThb
pa3Hble TPOLECCHl M SBJICHUS; MOHUMAaHHUE BO3MOXXHOCTH aKCMOMAaTHYECKOTO
NOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

— BJAQJCHUE METOJaMH [I0Ka3aTeNbCTB U AJITOPUTMOB PEIICHHS, YMEHUE HX
IPUMEHSTh, TPOBOJUTH JOKAa3aTEIbHbIE PACCYKICHHS B XOJ€ pEeLICHUs 3a/1ay;

— BJAJCHHME CTaHJApPTHBIMU TMpPHUEMaMH  PEHIEHUS  pPalUOHANbHBIX U
UPPALMOHATBHBIX, OKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B
TOM YMCJIE JUIsl MIOMCKA MYTH PELICHHWS M WUIIOCTPALUU PELICHHs] YPaBHEHUU U
HEPAaBEHCTB;

— c(OpMUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaTeMaTHYECKOTO
aHalIM3a W WX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEPHU30BaTh ITOBEICHUE
(GYHKIMI, HCIONB30BAHME IMIOJIYYEHHBIX 3HAHMWA JUIsl ONUCAHMS M aHajau3a
pEeaNbHBIX 3aBUCUMOCTEN;

— BJAJCHHE OCHOBHBIMU TOHATHSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacmo3HaBaTh reoMeTpuyeckue (GUrypbl Ha 4epTekax, MOJAENIAX U B PEaTbHOM
MUpE; MPUMEHEHNE M3YyYEHHBIX CBOWCTB TeoMeTpuyecKux (uryp u dopmyn as
pELICHHs TEOMETPUYECKUX 33/1a4 U 33]1a4 C MPAKTUYECKUM COJIEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEJCTABICHUI O TMpoleccaXx U SABICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpE,
OCHOBHBIX IOHATHSX 3JIEMEHTAPHOU TEOPHM BEPOSITHOCTEW; YMEHUN HAXOAUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHMS] COOBITUH B NMPOCTEHIIMX MPaKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM INpHU
pelIeHuN 3a1a4.

B pamkax ocBoeHusi y4eOHOM TUCHUIUIMHBI «MaTreMaTuka» y CTYACHTOB
(bopMHpYIOTCA CleAyIOLIE 00IMe KOMIeTeHINH:

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust




OK 1 [TonnMatp CyIIHOCTP H  COIMAIBHYIO 3HAYMMOCTb CBOEH Oymymiei
npodeccuu, NposIBIISATh K HEH YCTOWYHMBBIN MHTEpEC

OK 3 [IpuHuMaTh penieHuss B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECTH
3a HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBIATh TOWCK U HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW ISt
3¢ (EKTUBHOTO BBITOJIHEHHS MPO(HECCHOHABHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTHS

OK 6 PabGorate B KO/UIeKTHBE M KOMaHje, d(PPEeKTUBHO OOMIATHCA C KOJUIETaMU,
PYKOBOJICTBOM, ITOTPEOUTEIAMU

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
PE3yNIbTAT BHIMOTHEHHS 3a1aHUN

1.4. Koau4yecTBO 4YacoB Ha OCBOeHHE padoyedl mnporpamMmbl Yy4eOHOM

JTUCIHUIINHBI:

MaKCHMaJIbHOM y4eOHOM Harpy3ku ooydarorierocs 351 yacoB, B TOM YHCIIE:
00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOy4aromerocs: 234 4acos;
caMOCTOsATeNIbHOU paboThl oOyuaromierocst 101 yac;

KOHCYJbTaUuM 16 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

2.1. O0beM y4eOHOM IMCUMIIMHBI M BUABI Y4e0HOiIl padoThI

Buna yue6Hoii padoThI O0bem
4acoB
MaxkcumanbHasi yaeOHAas HArpy3Ka (Bcero) 351
O0s13aTesibHAs ayIMTOPHAsA yueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTopHbie PabOThI -
MPAKTUYECKUE 3aHITHUS 117
KOHTPOJIbHBIE pabOTHI -
CamocrosiTesibHasA paboTa o0yuawierocs (Bcero) 101
B TOM YHCJIE:
Pemenue npumepon 25
OnpeneneHre NoasSpHbIX KOOPAWHAT TOYEK HA MNIOCKOCTH 2
Pemienre ypaBHEHMI U CUCTEM YpaBHEHUM 16
[Toctpoenue rpadukoB QyHKIUH 4
W3ydenne cIoKHBIX PYHKITHI 5
Haxoxnenue GyHkmnmii, 00paTHBIX TaHHBIM 4
HuddepenurpoBanue GyHKIUH 2
Haxoxaenue mpon3BoIHBIX BTOPOTO MOPSAIKa 2
W3ydyenne (uU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
MOPSAKA.
Haxoxnenue muddepenimana GyHkImm 4
Pemenue 3amau 19
N3roTosnenne TabaUI M MOJIETIEHi MHOTOTPAHHUKOB 9
Bpruncnenne  MareMaTH4yecKoro  OXKHUIAHUS  CIIyYalHOMU 2
BEJINYHHBI
[TocTpoeHnne npoCTpaHCTBEHHBIX QUTYD 5
Koncyabranuu 16

[TpomexyTouHas aTTectanus B (popMe IK3aMeHa




2.2. TemaTuyeckuii IJIaH U cogep:xkanue yueoHoii qucuunmianabsi MATEMATHUKA

HaunmenoBanue Coaep:xkanue yue0HOT0 MaTepuaJa, JJabopaTopubie padoThl M NPAKTHYECKHe 3aHATHS, CAMOCTOSITeJIbHAsA padoTa O0beM yacoB Yposensb
pa3ieioB M TeM 00yYAIOIINXCS OCBOEHHSsI
Axredopa 2 3 4
Bregenue 2
ConeprkaHue yueOHOro MaTepuaia 5
Tema 1. 1 Ilenbic u panroHanbHbIC yKcia. JleiicTBuTeabHbIC unciaa. [IpubaukenHbie BeruncieHus. [IpubnmkeHHoe 2
Pa3Burtue nousitus o 3HAYCHUC BEJIUYUHBI U MOTPECITHOCTH MPUOJIMKCHUN.
qucie. 2 Kommekcubie uncna. ['eoMmerpruyeckoe npeAcTaBieHue KOMIUIEKCHBIX drces. JIelcTBUs HaJl KOMIUIEKCHBIMU 2
OK 1,3, 6. YHCITAMH.
3 | Tpuronomerpuueckas popma KOMILICKCHOTo uncia. [TokazaTenpHasi popMa KOMIUIGKCHOTO YHUCIIA.
JlabopatopHbie pabOThI _
IIpakTueckue 3aHATHS 5
BrimonHenne npuOIMKCHHBIX BEIYHCICHUH.
BrinosnHeHue neiicTBri HaJl KOMIUIEKCHBIMHU YUCIIAMU B ajireOpandeckon popme.
BrinosnHeHue neiicTBUi HaJl KOMIUIEKCHBIMU YHCJIAMU B TPHTOHOMETPHYCCKOHN U MOKa3aTeIbHO (hopmax.
KonTponbHbie paboThI N
CamocTrosTenbHas paboTa 00yJaroInuXCst 4
Pemenne npruMepoB Ha NPHOIIKEHUE 3HAYEHUH BETHYUH — 2.
OrnpeneneHye MoJIIPHbIX KOOPAMHAT TOYEK Ha IJIOCKOCTH — 2.
CopepxaHue yueOHOro Marepuaa 10
Tema 2. 1 PaBHOCHIIBHOCTH YpaBHEHHMI, HEPABEHCTB, CUCTEM. PanmoHanbHbie ypaBHeHUs. CucteMbl ypaBHeHU. OCHOBHBIC
YpaBHeHUs U MIPUEMBI UX pPelIeHus (pa3IoKeHUsT Ha MHOXKHUTEIH, BBEJACHIE HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, TpadndecKuit
HepaBeHCTBa METOI).
OK7 2 | MppaimoHajbHble ypaBHEHHSL. 2
3 | PemieHue HepaBEHCTB NIEPBOM CTENEHHU U CUCTEM HEPaBEHCTB. MeTO/1 MHTEPBAJIOB. 2
4 | N3o0OpakeHre HA KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHHI YPaBHEHHI M HEPABCHCTB C ABYMS 2
[IEPEMEHHBIMU M UX CHCTEM.
5 | IIlpuMeHEeHHE MaTEeMAaTUIECKUX METOJIOB /IS PEIICHUS COACPIKATEIBHBIX 3a/1a4 U3 Pa3IUYHBIX 00JacTel HAYKH U 2
MIPAKTHKH.
JlaboparopHbie pabOThHI -
IIpakTuueckue 3aHATUS 10
Pemenue ypaBHEHUIT IepBOil 1 BTOPOH cTENCHH (OCHOBHBIC IPUEMBI UX PEIICHUS).
Pemenne HepaBeHCTB IEPBOH M BTOPOH CTETIEHH (OCHOBHBIE IPHEMBI UX PEIICHHUS).
Pewenue cucreM ypaBHeHUH
Pewienue uppanoHanbHbIX YPABHEHHH.
Hcnonp3oBanue cBOKCTB 1 rpadukoB QYHKIUIA AJIs1 pELICHUs ypaBHEHHI 1 HEPABEHCTB.
Konrtponbubie paboThl -
CamocrosiTenbHas padoTa 00yJaroHuXCs 6

Permenne mMHEHHBIX W KBaAPATHBIX HEPABEHCTB, CUCTEM HEPABEHCTB — 2 I
Pemenne nppannoHaNbHBIX YpaBHEHUH -2 1




Pemenue cucrem  ypaBHEHHH MNEepBOM CTENEHM C MOMOLIBI ONpEAEeIUTEIEH BTOPOr0 U TPETHETO
nopsiaka-2u

Copepxanue yueOHOro Marepuaa 14
Tema 3. 1 | Kopuu u crenenn. KopHu HaTypalbHON CTEIIEHN U3 YKCIIA U UX cBoicTBA. CTENEHH ¢ pallMOHAIbLHBIMU
KopHu, crenenn u MOKa3aTesIMU, UX CBOMCTRA.
JIorapumsl 2 CTeneHu ¢ IeHCTBUTENLHBIMHY ITOKa3aTeIIMH. CBOMCTBA CTEIICHU C IEHCTBUTEIBHBIM MOKA3aTEIEM.
OK 1,3,6 3 | Jlorapudm. JJorapudm uncia. OcHOBHOE TOrapudMHIECKOE TOXKIAECTBO. JICCATHUHEIE M HATYpaIbHBIE JTOTapH(MEL 2
4 | TlpaBuna nevictBuii ¢ morapudmamu. Ilepexo K HOBOMY OCHOBAHHIO. 2
5 | IlpeoOpa3oBanue aareOpanyeCcKuX BhIPAKCHHH. 2
6 | IIpeoOpa3oBaHue palMoOHAIbHBIX, HPPAMOHAIBHBIX ,CTCIICHHBIX BBIPAKCHUI. 2
7 | IIpeobpa3oBanue MoKasaTeabHBIX U JJOTapH(MHUYCCKUX BBIPAKCHHUIA. 2
JlaboparopHbie pabOTHI -
IIpakTuueckue 3aHATUS 14
BrinosHeHUE TOKICCTBEHHBIX TPe0Opa30BaHuUil HaJl CTCIICHHBIMU BHIPAXKCHHUSIMHU.
IIpeoOpa3oBaHne U BEIYUCICHHE JIOTapU()MUIECKUX BBIPAXKCHUH.
IMoctpoeHue rpadKOB CTEMEHHBIX, TOKA3aTENBHBIX U JOrapu(GMHUICCKIX (QYHKIUI.
HaxoxneHre 3Ha4eHU CTENCHEH ¢ PallMOHATBHBIMU TIOKA3aTEIISIMU.
Pemenne nokazaTtenbHBIX ypaBHEHUM.
Pemienue orapuMUYECKUX YPAaBHCHHUU.
KouTposbHbie paboThI -
CamocTosTenbHas paboTa 00yJaroInuXxCst 14
ITocTpoenue rpaguKOB CTEMEHHOM U JIOrapu(MUYECKOH GyHKIHMK — 4 .
Pemenne moka3aTenpHBIX U JIOTapU()MUICCKUX YPAaBHCHUAN — S4.
Pemenue cucreM JiorapuMUIECKUX YpaBHEHUN — 5.
Komo0unaropuka,
CTATHCTHKA U TeOPHsI
BEPOATHOCTEI
ConepkaHue yueOHOro MaTepuaia 6
Tema 4. 1 | OCHOBHBIE MOHATHUSI KOMOMHATOPHKH. 3aJ1a4H HA MTOJICYET YMCIIa Pa3MEIICHHH, IEPeCTaHOBOK, COUETaHUH.
JJ1eMEHTBI 2 | Pemienwue 3a1a4 Ha niepedop BapuantoB. Popmyna 6uaoma Hetorona. CBolicTBa OMHOMHHATIBHBIX KO3 QHIIMCHTOB.
KOMOMHATOPHKH 3 | Tpeyronbnuk ITackans.
OK 1,3,6,7. JIaGopaTopHble paboThl -
IIpakTraeckue 3aHATHS
Pemenne KOMOMHATOPHBIX 3a]]a4 HA MOJICUCT YUCIIA PA3MEIICHUH, IEPECTAHOBOK.
Pemenne kKOMOMHATOPHBIX 3a]]a4 HA MOJICUCT COUCTAHUM, TepeOOp BApUAHTOB.
Pemenue 3a1au Ha npuMmeneHue Gopmyisl OmHomMa HeroToHa
KouTposbHbie paboThI -
CamocTosTenbHas paboTa 00yJaroIuXcst
Pemenne npruMepoB Ha MPUMEHEHHUE NPUHITUITA MATEMATHYCCKOW MHITYKIMA — 64.
ConepxaHue yueOHOro Marepuaa 15
Tema 5. 1 | Pagnannas mepa yria. BpamarensHnoe npukenue. CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIa. 2
OcHoBbI 2 | ®opmynsl npuseeHus. 2
TPUTOHOMETPUH 3 | ®opmyinsl cioxkenus. PopMyiibl yaBoeHHss. POPMYITBI TOJOBUHHOTO apryMEHTa. 2
OK 1,3,4. 4 | TIpeoOpa3oBaHusi CYMMBI TPUTOHOMETPUUCCKUX (DYHKIIMH B MIPOU3BEJICHUE U MPOM3BEACHUS B CyMM. BripakeHue 2
TPUTOHOMETPHYCCKHUX (PYHKIIUIT Yepe3 TAHTCHC MOJIOBUHHOTO apryMEHTa.
5 | IlpocTeiinivie TPUrOHOMETPUUECKHE YPABHEHHUSI. 2
6 | IIpocTeiilrie TPUrOHOMETPUYECKUE HEPABCHCTB. 2




7 | O6paTHble TpuroHoMeTpuyeckue GYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHI'€HC

JlaboparopHbie pabOThI

IIpaxkTraeckue 3aHATHS
BeImonHeHre ToXIeCTBEHHBIX NPe00pa30OBaHMii B TPUTOHOMETPHYECKUX BHIPKEHUSIX.
Pemenne npuMepoB Ha IPUMEHEHUE TPUTOHOMETPUYECKHX (hopMyJT .
Perienne TpuroHoMeTpU4ECKUX YPaBHEHHH .
Pemenne TpUroHOMETPUYECKUX HEPaBEHCTB.
Pemenne npuMepoB Ha HAXOXK/ICHNE OOPATHBIX TPUTOHOMETPHIECKUX (PYHKITHIA.
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KoHTposabpHBIE paboThI

CamocrosiTenbHas padoTa 00yJarOIIHUXCs
Pemenue npuMepoB Ha JOKA3aTEIBCTBO TOXKIECTB — 44,
Pemrenue nmpuMepoB Ha IpUMEHEHNE (POPMYIT IPUBEIEHUST — 54.
Perrenue npuMepoB Ha MpeoOpa3oBaHue MPOU3BEACHHUS TPUTOHOMETPUIECKUX (DYHKIIUN B CYMMY-64.
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Tema 6.
DYHKIUU U UX
CBOICTBa
OK 6,7

Cojieprkanue yueOHOro Marepuasa

Oynkusa. O0JIaCTh ONPEAEICHUS K MHOKECTBO 3HaueHuiA. IlocTpoeHne rpadukoB GyHKINH, 33 JaHHBIX
pa3IMYHBIMU CIIOCOOAMH.

2 CpoiicTBa (hyHKIHMNA: MOHOTOHHOCTb, Y€THOCTh HEYETHOCTh, OTPAHUYCHHOCTD, IEPUOUIHOCTD. [[pOMEKYTKH
BO3pacTaHus 1 yObIBaHMsI, HAUOOJIbIIIEE 1 HAMMEHBIIIeE 3HAYCHUsI, TOUKU dKCcTpemyMa. [ paduueckas
HWHTEPIPETAIHS.

3 HpI/IMepBI (byHKI.[I/IOHaJ'IBHLIX 3aBUCUMOCTEH B PCATIbHBIX MPOLECCAX U SABJICHUMAX.

4 O6patHbie GyHknun. I'paduk odpaTHON GyHKIMH. AprudMeTuueckre onepauny Haa GyaknusaMu. CiaoxkHas
GyHKIHS.

JlaboparopHbie pabOTHI

[IpakTHyeckue 3aHATHA
IMoctpoenue 1 ureHue rpadhuKoB GYHKIIHA.
HUccnenoBanue QyHKIMH.
CBoiicTBa JINHEWHOM, KBaAPATUUHOMN, KYCOUHO-THHEHHOM U JPOOHO-THHEHHON QYHKIHH.
O6parubie GpyHkiun 1 ux rpaduku. [IpeodpazoBanus rpaduka GyHKIUH

KonrtponbHbie paboThl

CamocrosrTenbHas pabora 00ydaroImuxcs
Wzyuenne cnoxubix ¢pyHknuid. [loctpoenue rpadukos — 5 4.
Haxoxnenne GpyHkunii, o0paTHBIX JaHHBIM — 44.

Hauana
MaTeMATHYeCKOro
aHaJIn3a.

Tema 7.
Haugana
MaTeMaTH4eCcKoro
aHaJIH3a
OK 3,6

Cojieprkanue yueOHOro Marepuasa

1 TTocnenoBaTtenbHOCTH. CriocOOBI 3aJaHMs U CBOKMCTBA YHCIIOBBIX MOCjeA0BaTeIbHOCTEH. [ToHsATHE 0 nipeaene
nocaeaopatenbHocTH. CylllecTBOBaHUE Npejiesia MOHOTOHHOM OIpaHUUYEHHOM MOCIIeI0OBATEILHOCTH. beCKOHEUHO
yOBIBAIOIIAsA T€OMETPUYECCKAS IPOIPECCHUS M €€ CYMMa.

[\S}

ITonsiTHE O IPOM3BOAHON QYHKIIUN, €€ TEOMETPHYECKUH M MEXaHWYECKHUH CMBICI. YpaBHEHHUE KacaTelIbHON
K rpaduKy QyHKIMH.

HpOI/I3BO,E[HaH CYMMBI, PA3HOCTH, IPOU3BCACHNS, YACTHBIC. HpOI/I3BO,E[HLIe OCHOBHBIX 3JICMCHTAPHBIX (byHKI.[PIﬁ.

IIpumMeHeHre MPOU3BOIHON K MCCASAOBAHNIO QYHKIMH U OCTPOSHHUIO IpaUKOB.

HpI/IMepH HCII0JIb30BAHUA HpOI/ISBOZ[HOﬁ JJISI HAXOXKIOACHUA HAMJIYYIICTO PCIICHUA B IIPUKJIAaJHbIX 3aga4ax.

AN | B

BTopast mpou3BoIHAs, €€ T€OMETPHUIECKHI M (PU3HUECKMi CMBICI. HaxokIeHne CKOpOCTH IS IIPOIIEcca,
3aJIaHHOTO (POPMYJION U rpadHuKOM.
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JlabopatopHbie pabOThI N
IIpakTudeckue 3aHATUS 12
BeluniciieHne YIeHOB NOCIEN0BAaTeIbHOCTH H.IPEAETIOB (YHKIIHH.
HaxoxxaeHue mpon3BOAHBIX dJIEMEHTAPHBIX (DYHKIHMH, ypaBHEHUs KacaTelbHOH B 00IEM BHUJIE.
[Mpumenenune npasui u popmyn auddepeHInpOBaHUS, TAOINIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKIIHH.
HccnenoBanne GyHKINH C TOMOLIBIO IIPOU3BOJHOM.
HaxoxxieHre Haubobl1ero, HAMMEHbBIIET0 3HAYCHUS M 9KCTPEMAJIbHBIX 3HAYCHUH (YHKINH.
KonrponbHbie paboThl -

CamocTosTenbHas paboTa 00yJaronuXxcst 12
Perenne npumMepoB Ha NPUMEHEHHE NIEPBOTO M BTOPOT'0 3aMeuaTelbHbIX PE/IesIoB — 24.
HduddepennmpoBanue GyHKIui — 24.

Haxoxnenue npou3BOIHEIX BTOPOTO MOPsAKA — 24.

Wzyuenne pu3nueckoro cMpIciia MPOM3BOAHON BTOPOTO TOPsAKA — 24.
Haxoxnenue nuddepenipana GpyHkun — 29

Pemenye 3a1a4 Ha NpUMeHeHHE QU3HUECKUX NPMIOKSHUI HHTerpana — 24.

Tema 8. Conepxanue yaeOHOTO MaTepuaa. 7
HHTerpan u ero 1 ITepBooOpa3Has U HHTErpallL. 2
NpUMEHEeHHne 2 ®dopmyna Herotona—JIeiiOHuIIA. 2
OK 4,7 3 [IpuMeHeHHE OIIPEICICHHOTO MHTErpaia JUIsl HAXOXKICHHUS TUIONIAIM KPUBOJIMHEHHON Tpameun. 2
4 IIpuMepbl NPUMEHEHMSI HHTErpajia B (QDU3UKE M TCOMCTPHH. 2
JlaboparopHsie pabOTHI
[IpakTryeckue 3aHATH 8

[Tpumenenue npaBui 1 GOpMyI HHTEIPUPOBAHUS
Peuienue 3anay Ha npumenenue (Gopmynel Herorona-JleiiGHuma.
[TpuMeHeHNe HHTEeTpala K BEIYUCICHUIO (PM3UYECKHUX BEJIMYHH U IIOMIAACH.
KoHTpoabpHbIE pabOTHI
CamocTosTenbHas paboTa 00yJarouXxcst 4
Haxoxnenne nuddepennuana pyHkuun — 24
Perienue 3a1au Ha IprMeHeHNe (PU3NUECKUX ITPUIIOKCHUH HMHTerpana — 24.

I'eomerpus
Tema 9. Coneprxanne yueOHOTO MaTepHaa. ]
KoopauHaTs! 1 1 | IIpssmoyroasHas (aeKkapToBa) CUCTEMA KOOPJMHAT B POCTPAHCTBE. ®dopmyiia pacCTOSTHUSA MEKIY JIBYMS TOUKAMH.
BEKTOPbI YpaBHeHust cepsl, ITOCKOCTH M MPSIMOM.
0K 1,3,7 2 | Bektopsl. Moayib BekTopa. PaBeHcTBO BekTOpoB. ClloKEHUE BEKTOPOB. Y MHOKCHHE BEKTOPA HA YHCIIO.

PasioxeHre BEKTOpa M0 HAMPABJICHUAM. YTOJI MeXAY ABYMs BeKTopamu. [IpoeKIus BEeKTOpa Ha OCh.
3 | Koopaunatel BekTopa. CKkallspHOE ITPOM3BEICHUE BEKTOPOB.

4 | Mcnonp30BaHHE KOOPAMHAT M BEKTOPOB IPH PEIICHUH MATEMAaTHYCCKUX M MPUKIAIHBIX 3a1a4.
JlabopatopHbie pabOThI N
TIpakTHueckue 3aHATHS 8
Brinonnenue neiicTBUl HaJ BEKTOpaMH.

BrinosiHeHue qeicTBUI ¢ BEKTOpaMH, 3aaHHBIMU KOOPIMHATAMH.

HaxoxxneHue pacCTOSHUS MEXy TOYKaMH, Pa3JIoKCHUE BEKTOPA 110 HATIPABICHUSM.
Brrurciienue cKaasipHOTO IPOU3BEACHUS BEKTOPOB.

BrrunciieHue BEKTOPHOTO YPaBHEHHS PSIMOM U TNIOCKOCTH.




Hcnons3oBanue KOOpAHHAT U BEKTOPOB IPU PCIICHUN MATEMATUYCCKUX U NPUKITIAAHBIX 3a1a4.

KonrtponbHbie paboThl

CamocTrosTenbHas pa60Ta 06yqa}0umxca
Pemenne 3aja4 I10 TCM¢C «HpSIMaH JIMHUSA». I/I3y‘ICHI/IC TCMBI «KpI/IBLIe BTOpOIo nopsaaka».- 6u4.

Tema 10.
IIpsiMble U IUIOCKOCTH
B NIPOCTPaHCTBE

ConeprkaHue yueOHOro MaTepuaia

1 | AKCHOMBI CTEpEOMETPHH 1 TIPOCTEHIIINE CICICTBHIS U3 HUX. B3anMHOe pacronokeHue ABYX TPSMBIX B
mpocTpaHcTBe. B3anmHoe pacmoioskeHue mpsiMoii u miockoctu. [lapamnensHocTh miockocteit. ([Ipusnak
NapayuIeIbHOCTH IIO0CKOCTeH). [lepneHIuKyISIpHOCTD IPSAMOW 1 TUIOCKOCTH. [lepneHIuKyIsip ¥ HaKJIOHHAs. YTOI
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OK3,4.6 MEXOy NpsIMOM 1 INTOCKOCTHIO. TeopeMa o Tpex mepreHANKysIpax. JIByrpaHHbIi yrol. YToa MEXIy ITIOCKOCTSIMH.
[lepneHIMKYISIPHOCTD JIBYX IIJIOCKOCTEH.
2 | 'eomerpudeckue npeoOpa3oBaHisl MPOCTPAHCTBA: TAPAIIICITBHBIN IEPEHOC, CHMMETPHS OTHOCHUTEIHFHO TNIOCKOCTH.
3 ITapamensHoe npoekTrupoBanue. [lmomanas opToroHaabHON npoekinn. M300paxkeHns MPOCTPAHCTBEHHEIX (hHUTYD.
JlabopatopHbie pabOThI
IIpakTuueckue 3aHATUS 10
Pemenne 3aa4 1Mo cTepeoMeTprn.
M3ydeHne reoMeTpuUYeCcCKUX IpeoOpa30BaHMi MPOCTPAHCTBA.
KonTposbHbie paboThI
CamocrosiTenbHas padoTa 00yJaroHUXCs
Permienyie 3a1a4 OBBITICHHOW TPYIHOCTH — 34.
[ocTpoenre IpoCcTPaHCTBEHHBIX (PUTyp — S4.
Tema 11. ConeprkaHue yueOHOro MaTepuaia
MHOrorpaHHHKH 1 Bepumnsl, pedpa, rpaHu MHOTOrpaHHUKA. Pa3BepTka. MHOTOTpaHHbIE YIIIbl. BBIMTyKIIbIe MHOTOIpPaHHUKH.
H KpPYIJIbIe Tella Teopema Diinepa. [lpusma. [psimast u Haknonnas npusma. [lpaBunbHas npusma. [IoBepXHOCTh TPU3MBL.
OK 3 IMapannenenunen. Kyo.
2 upamuna. [paBunsnas nupamuga. [loBepxHocTs nupamuabl. Y ceueHHas nupamuaa. Tetpasap. IloBepxHocTh
YCEUEHHOH NMUpaMubl.
3 Cummetpus B KyOe, B mapajuienienurnene, B npusme u nupamuae. Cedenus KyOa, MPU3Mbl H TAPAMHEJIBI.
[IpencraBneHne 0 NPaBUIBHBIX MHOTOTPAHHUKAX (TETpasap, Ky0, OKTa3p, MOAEKadIp U MKOCAYIP).
JlabopatopHbie pabOThI -
IIpakTuueckue 3aHATUS 5
Haxosx/1eHre 0CHOBHBIX JI€MEHTOB IPHU3M U mupamui. Pemenne 3agad.
KonrtponbHbie paboThl -
CamocrosiTenbHas padoTa 00yJaroIUXCs
HW3rotopineHue TaOIUIl 1 MOJICNIC MHOTOTPAHHUKOB — 54.
Cosiepkanne yueOHOro MaTepuaia 4
Tema 12. 1 Hununanp. Passeptka uununapa. [losepxunocts. Konyc. Pazseptka konyca. [loBepxHOCTh KOHYyCa. Y CEUEHHBIN
TeJsia U MOBEPXHOCTH koHyc. Pa3BepTka yceueHHOro KoHyca. [loBepXHOCTb ero.
BpalueHust 2 OceBble CEUCHHUS U CEUCHUS, MapauieibHbie ocHoBaHu0. [1lap u chepa, ux ceuenus. KacarenbHas miockocTh K
OK 3,7 ctepe. [ToBepXHOCTD LIApPA.

JlaboparopHbie pabOThHI

HpaKTI/I‘{eCKI/Ie 3aHATHA
Pemenus 3aJa4 Ha HaXOKJACHUC OCHOBHLIX 3JICMCHTOB UJIMHAPA, KOHYCAa, 1Iapa.

KouTposbHbie paboThI

CamocTosTenbHas paboTa 00yJaroInuXCst
W3zrorosneHne Moeneii KpyribX Tea — 24.
Perienue 3a1au Ha BBIYMCIICHHE TOBEPXHOCTEH KPYIIIBIX TE — 24.

(%)} ool 1 1
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Cosiepkanne yueOHOro MaTepuaia 4
Tema 13. 1 O0neMm u ero m3mepenune. MaTerpansHas popmyia oobema. O0beM Ky0a, IpSMOYTOJIBHOTO MapajlIe/ICIHIIe .
HU3mepenus B O6beM mpusmMbl. O0beM nupamuasl. O0beM HuIuHAPa. O0BEM KOHYCA MOJHOTO M YCEYCHHOT0.00beM IIapa u
reoMeTpuH MI0MIAAM Chephl..
OK 3,7 2 ITogo6ue ten. OTHOIICHHS TUIONIAIeH, ITOBEPXHOCTEW M 00BEMOB MOAOOHBIX TETI.
JlaboparopHbie pabOTHI -
[IpakTrudecKkue 3aHATHUS
Pemenue 3aja4 Ha HaX0XKICHHE 00HEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEIL
KoHTposbHbIEe pabOThHI -
CamocTrosTenbHas paboTa 00yJaroInuXCst
Wzrorosnenue Tabdmui o teme «O0beMbI MHOTOTPAaHHUKOB M KPYTIIBIX TEID) - 2.
Pemenue 3a1a4 Ha BRIYHUCIICHUS 00bEMOB MHOTOIPAHHUKOB U KPYTJIBIX TN — 24.
Paznen
KomOunaropuka,
CTAaTUCTHKA U TEOPHsl
BEPOSITHOCTEH
Tema 14. CopeprxaHue yueOHOro Marepuaa 6
1eMeHThI TEOPHH 1 | Caydaitroe 09651me 1 €r0 BeposITHOCTh. Kitaccuieckoe orpeziesieHre BEpOsITHOCTH. TeopeMbl CIIOKEHHS i YMHOKEHHS
BepOATHOCTEH BEPOATHOCTEH.
M MATeMATHYECKOd 2 | CuyuaiiHoe 096LITI/Ie U €ro BeposiTHOCTh. Kitaccudeckoe onpe/ieieHue BepOsITHOCTH. TeopeMbl CIIOKEHUS M YMHOKCHHS
BEPOSITHOCTEH
CTATHCTHKH 3 | TlonsTHe 0 3aKOHE OONBIINX YUCEIT.
OK 1,3,7
JlaboparopHbie pabOTHI -
IIpakTuyeckue 3aHATUS 6
Pemenne 3a1a4 Ha IPUMEHEHHUE TEOPEM CIIOXKCHHS M YMHOXKEHUST BEPOSITHOCTEH.
KonTponbsHsie paboTs -
CamocTosTenbHas paboTa 00yJarouXxcst 4
Pemenue 3anau Ha mpuMeHeHUE (HOPMYIIBI TIOTHON BEPOSTHOCTH — 2.
Briuuciienne MaTeMaTUyeCcKOTO OKUAAHUS CIyYailHOW BEJTUYUHBI — 24.
KoncyabTauuu 16
Bcero: 351

J1st XapaKTepUCTUKH YPOBHS OCBOSHHSI YU€OHOTO MaTepraia UCTIONIb3YyIOTCS CIEAYIONE 0003HAYCHHUS:

1 — o3HaKOMHTENBHBIHN (Y3HABaHUE paHEe N3YYCHHBIX 00BEKTOB, CBOWCTB);

2 — penpoyKTUBHBIN (BBITIOJHEHHE JESTEIBHOCTH 110 00pa3ily, HHCTPYKITUHU WK TIOJ] PYKOBOJICTBOM);

3 — IPOAYKTUBHBIN (TNITAHKPOBAHUE M CAMOCTOSTEIIEHOE BHITIOJIHEHUE JIETEIHLHOCTH, PEIICHHE TIPOOIEMHBIX 3a/1a4).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Conep:xxanue 0o0y4eHust

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
KOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOU eaTenbHOCTH. O3HAKOMIICHUE C LEISIMU
U 3a/la4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuii CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremonnenue apudmerndeckux ASUCTBUN HaJ YHUCIAMH,
coueTasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEIIBHOM ); CPABHEHHE YMCIIOBBIX BBIPAKECHUM.
Haxoxnenne  ommbok B mpeoOpa3oBaHUSAX U
BBIUHCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBbI)

Kophu, crenenn, jorapugmoi

O3HakomiieHME C TIOHATHEM KOpHS n-i  CTEMEeHH,
CBOMCTBAMM PpAJMKAJIOB M IPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUSI KOPHSI H  CBOIWCTB
KOpHel. BelunciieHne u CpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Boimonnenue pacuetoB 1o Qopmynam, CcoaepiKaiium
paJiMKabl, OCYIIECTBIISAE HEOOXOMUMBIC MOJICTAHOBKU U
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHHI c
panvkanamu. Pemenue nppanvoHadbHBIX YPAaBHEHUH.
O3HaKkOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IOKAa3aTeJIeEM. Haxoxnenue 3Ha4YeHU CTEIICHH,
UCIIONIb3YSl TIPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOpHS n-d CTENEHU B BUJE CTENEHU C
TPOOHBIM TOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOMCTB cTemneHelW. Bpruncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEPIKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemeHue
ITOKA3aTEeIbHBIX YPAaBHEHUM.

O3HakOMJIEHHME C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUHM CpPEIHUX, ACICHHH OTpEe3Ka B <«3OJOTOM
ceueHUM». PellleHne NPUKIAAHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBSI3aHHBIX CO CBOMCTBaMU
CTerneHel u orapudmos.

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMUIECKOro BBIPAKEHUSI. Pemenue
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| Jorapu(MUUECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paaMaHHOTO MeETOJla HW3MEpPEHHUs YIJoB
BpalllECHUsI M MX CBS3M C TPagyCHOM  MEpOU.
N300paxkeHne yriaoB BpalleHUss Ha OKPYKHOCTH,
COOTHECEHUE BEJIMYMHBI YTJIA C €0 PACIOIOKEHUEM.
DopMyJIUPOBAHUE OMPEIACTECHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUIST  YIJIOB TMOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO  TPEYrojJbHUKa U OOBSICHEHHE UX
B3aNMOCBA3U

OcHOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHE OCHOBHBIX TPHTOHOMETPHUYCCKUX TOXKICCTB
JUISS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
(GyHKIMI 0 OTHOU W3 HUX

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIOKEHHWs, YABOCHHS, MpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIMI B MMPOU3BEICHUE
U TpPOU3BENEHUS B CYMMy M TpPUMEHEHHE MpHU
BBIYUCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ynpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)XKHOCTH WM TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKNE YPABHEHUS
U HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUH.
[IpumeHnenne oOmMKMX METOJOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEHMHOMY, KBaJIpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUU TPUTOHOMETPUYECKUX YPAaBHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIUH.

N3ydenne onpeneneHuii apkcuHyca, apKKOCHHYCA,
apKTaHTeHca 4Kcia, (GOpMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH PyHKIIUMN

O3HakoMJIEHHME C TIOHATHEM IEPEMEHHOM, MpUMEpaMu
3aBUCUMOCTEH MEX]Ty IEPEMEHHBIMH.

O3HakOoMJIeHHE C TOHSATHEM Tpaduka, OIpeleIeHue
IIPUHAJIEKHOCTH TOYKH rpaduky GyHKIHH.
Omnpenenenue 1o ¢Gopmye MPOCTEHIIEH 3aBUCUMOCTH,
Buga ee rpaduka. Boipaxenue mno Qopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
orpeneneHueM (QyHKIUH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3HaYeHUH QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpHIpeTaALU.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HakoMJieHHMEe C  OpuMepamMu  (DyHKIHOHAJIbHBIX
3aBUCUMOCTEN B pEAbHBIX MPOLIECCaX U3 CMEXKHBIX
JUCIUILINH.

O3HakoMyIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPHIX CBOMCTB JIMHEMHOM M  KBaJAPATHYHOM
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GyHKIMA, TpOBENEHHWE  WCCICIOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
dbyHkumii, moctpoenne ux rpaduxoB. I[locTpoenne u
yreHue rpaukoB QyHKuui. MccrnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIUH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenne moHATHS 0OpaTHON (YHKIMM, ONpEAeIeHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIHH,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U O00JacTH
3HaueHni. [lpuMeHeHnWe CBOWCTB  (QYHKIUMNA TpH
UCCIICIOBAaHUHM YpPaBHEHWH W peIIeHUH 3a7ady Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (DYHKIHUU

Crenennsle, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Boruucnenne 3HadeHMid  QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezeneHue MojJoKeHUsI TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaobOopoT. Vcnonb3oBaHue
CBOMCTB (DYyHKIIMI AJisi CPABHEHUS 3HAYCHUH CTENeHEH U
nmorapudmoB. Iloctpoenne rpaduKOB CTENEHHBIX |
norapupMUUEcKuX (QyHKITHH.

Pemenne  mokazaTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUM M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MOHATHEM HEMPEPhIBHOU
nepuonveckoil QpyHKIMH, (HOpMYyIHpPOBAHNUE CBOMCTB
CHUHYCa ¥ KOCUHYCa, IOCTPOCHHE UX TPapuKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KoJeOaHui
U NIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJI OMUCaHUS
IpOIeCCOB B (HU3UKE M JPYruxX o0O0JacTax 3HaHUA.
O3HakOMJIEHUE C MOHSITUEM Pa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHenne CBOMCTB (YHKIMHA A7  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUYECKUX (DYHKIUH, pelIeHus
TPUTOHOMETPUUECKHUX YPaBHEHUM.

[TocTpoenune rpadyukoB OOPATHBIX TPUTOHOMETPHIECCKUX
¢byHKUIMH W ompezeneHHe MO rpadukaM HX CBOWCTB.
Brimoaenue npeoOpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeabLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCI0BOM
MMOCJIEI0BATEILHOCTH, criocobamu ee 3aJIaHusl,
BBIYMCJICHHUSIMU €€ YJICHOB.

OSHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEILHOCTH.

O3HaKOMJICHHE C BBIYUCICHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psla HAa TIPUMEpEe BBIYUCICHUS CyMMBI
0eCKOHEeUHO YyOBIBAIOILIECH T'€OMETPHUUECKOM MPOTPECcCH.
Pemenne 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHas U ee NpUMeHeHH e

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydyenne u ¢GopMylIHpoBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3yYEHHE  aJTOpPUTMA
BBIUHUCJIICHUA HpOI/ISBOI[HOI\/'I Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBun  auQQepeHIUpOBaHUs,  TaOIUIIBI
MIPOM3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpPUMEHEHHE
s nuddepeHnupoBanus  QYHKUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (PYHKUMH U
MIPOU3BOIHOM, (HOPMYIIHPOBKA HX.

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHONU (POpMYITON.

VYcraHoBIIeHHE CBA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpaduKam.

[IpumeneHne NpPOU3BOAHOM Il pELICHUS 3a4ad Ha
HaXO0XJCHUE HamOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIeHHE C MOHSITHEM UHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBuiia  BBIUYMCICHUS
nepBooOpasHoi u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HOM ISl TaHHOU
byHKIMN.

Pemenune 3amayu Ha NpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HSI/IHGCKI/IX BCJIIMYHUH U HHOHlaﬂeﬁ

YPABH

EHUA 1 HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YpPaBHEeHUM
HepaBencrBa u cucreMbl
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSMHU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSAMHU HCCIIEIOBAHUS
YPABHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anMucu peleHus
CTaHJApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pewenne palrOHANbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUU M
CUCTEM.

Hcnonb3oBaHne CBOWCTB M TrpaduKoOB (GYHKUMNA s
pewieHust ypaBHeHui. [loBTOpeHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX NPHUEMOB
(paznmoxeHUsT Ha  MHOMKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaQUIECKOTO METO/a).
Pemenne cucrtem  ypaBHEHHUNM C  IIPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIIMMH  BOIPOCAMU  PEIICHUS
HEPABEHCTB U MHCIIOJIb30BAHHE CBOWMCTB U TIpaduKoB
(GyHKUIMN TIpU pEIIeHUN HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKMX METOJOB I PELICHUS
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U npakTUKU. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHbIX OIPaHUYECHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenune npaBuiia KOMOMHATOPUKHM U IPUMEHEHHE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
I10 NPaBUJIYy YMHOXKCHHS.

O3HakomJieHME €  MOHATUAMHU  KOMOMHATOPHKH:
pa3sMEUICHUSMM, COYETAHUSAMH, IIE€PECTAaHOBKAMH U
(dbopmynaMu A UX BBIYHCIICHUS.

OObsicHeHHe M TpUMEeHeHue (HOpMyJ Ul BBIYUCICHUS
pa3MEILEHNM, IEPECTAHOBOK U COYETAHUM IPU PEILICHUU
3a1ad.

OsnakomiieHre ¢ OuHoMoM HbroTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakThyeckux 3ajad  C  MCIOJIb30BAaHUEM
NOHATUI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOpPHH BePOATHOCTE

N3yuenne KIacCHYECKOrOo OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTHU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMeEpoOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenue 3aay Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, IMArpamMmbl, rpagukn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIOBBIX JAHHBIX U
UX XapaKTEePUCTUKAMH.

Pemenue npakTudeckux 3a1a4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYUCICHUE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

Q@opMynupoBka U MIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACHOJIOKEHHUS TMPAMBIX U
II0cKoCcTel. Pacrno3HaBaHme Ha deprexax M MOJENIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECICHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPIEHAMKYJISPHBIX  IIOCKOCTEM,
JBYTPAHHBIX U JINHEUHBIX YTJIOB.

BeinonHeHne nNOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXKIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHNUE UX HA MOJIEIIAX.
IIpuMeHeHHEe TPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPH PELICHUH 3a1a4.
N300paxkeHne Ha pUCYHKAaX M KOHCTPYHPOBAHHE Ha
MOJEIIAX MEPHEHIUKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJICIbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenne 3agad  Ha BBIUMCIEHHE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA NPSIMbIMH,
MEXTy TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@opMyIMpPOBaHUE U JT0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (TEOpEM  CYILECTBOBaHUS, CBOWMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
o0OCHOBaHHME CBOMX cCyxIeHuidd. Ompenenenue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM TUTAHMMETPUM JUIsl PEIICHUs 3ajad.
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O3HakomiieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBOMCTBaMHU. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJIBHOM  MPOEKIINH
MHOT'OYTOJIbHHUKA.

[Ipumenenne Teopuw s 0OOOCHOBAHHUS TIOCTPOCHHUHN H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOHMX CYXAEHHM O B3aUMHOM
PacCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnncaHne W XapakTEpUCTUKA  PA3IMYHBIX  BHJIOB
MHOTOTPAaHHUKOB, IIE€PEYUCIEHNE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBHITIOJIHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOTI'OTPaHHUKOB.

BrplunciieHne  JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, apryMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U HM300pakeHHE CEeUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouiaaen
noBepxHocTel. [locTpoeHune mpocTedmmx ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUH
13 INIAHUMETPUU.

O3HakOMJIEHHE C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue onpeaeIeHu I u CBOMCTB.
XapakTepucTuka CHMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue MpUOOPETEHHBIX 3HAHUU JUIst
UCCIIEIOBAaHUSI M MOJEIMPOBAHUS HECIOKHBIX 3azad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHHUKOB u
BBITIOJIHEHUE PUCYHKOB T10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpalleHUS O3HakomieHne c BUJIAMU Ten BpallleHus,

dbopMynMpoBaHHE WX  ONPENCICHUA U  CBOWCTB.
@opMyIHpPOBaHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
Y TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHHs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha MOCTPOEHHE CEUEHU, BBIYHMCIICHHE
JUIMH, PpacCTOAHUM, yrioB, ruiomwane. IIpoBeneHue
JIOKA3aTeNIbHbIX PACCYKJIECHHM IIpU pEUIeHUW 3a7ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3ahad
Ha TeJla BpallleHusi, KOMOWHALUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
pPUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHSATUSAMHU TIUIOMATU U 0o0BbeMa,
aKCMOMaMH U CBOWCTBAaMH.

Pemienne 3amad Ha BBIYMCICHHE IUIOLIAJAEH IIOCKUX
buryp ¢ NpPUMEHEHHEM COOTBETCTBYIOIMIUX (GOpPMYyNIT U
(aKTOB U3 IUTAHUMETPHH.

WN3yyenune  TeopeM O  BBIYMCICHUM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, pEUICHUE 3a/1a4 Ha MPUMEHEHHE
(hopMys BEIYHCIICHUSI 00BEMOB.

W3yuenne ¢opMyn s BBIYMCIEHHUS  IUIoHIanei

20




MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C METOJOM BBIUMCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3amay Ha BBIYMCIIEHHE TUIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JNEKAPTOBOM CUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE IO 33JaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEH, HAX0XKIEHUE KOOPANHAT TOYEK.
Haxoxnenne — ypaBHEHUHl ~ OKpYXKHOCTH,  cdepsl,
IJTOCKOCTH. BhIuncienrne paccTOIHUN MEXK1y TOUKaMH.
N3yuenne CBONCTB BEKTOPHBIX BEJIWYUH, MPABUII
pa3ioKEeHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBUJ  JEHCTBUH C  BEKTOpaMH,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IprMmeHeHue Teopun MpU pEeUICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  MNpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MPsSMOM U TUIOCKOCTH.
[IpumeneHnne Teopuu npu pelieHu 3aa4d Ha JEHCTBUS C
BEKTOpaMM,  KOOPJMHATHBIA  METOJ, IMPUMEHEHHUE
BEKTOPOB I  BBIYMCIEHUS BEJIWYMH YIJIOB U
paccrostHui.  O3HaKOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJIOKEHUHU
MPSIMBIX U IJIOCKOCTEHN C UCTOJIB30BAHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCHUATLIMHBI

3.1. TpeOoBanussi K MHHMMAJBLHOMY MAaTEePHAIbHO-TEXHHYECKOMY
o0ecrnevyeHn 1o

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HaMuusl yueOHOro KaOUHeTa
MaTEeMaTHKHU.

[Tomemienne KabMHETa JOIKHO yIOBIETBOPATH TpeOoBaHuAM CaHUTapHO-
sanuaeMuonornyeckux npasui U HopmaTtuoB (CanlluH 2.4.2 No 178-02) u 6bITh
OCHAIIIEHO THUIIOBBIM OOOpPYAOBaHUEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBAHMSIX, B
TOM YHUCJIE€ CHEIHUAIN3UPOBAHHONW y4uyeOHONW MeOeNbl0 M CpeACTBaMH O0y4YeHHS,
JOCTAaTOYHBIMH  JJI  BBITIOJHEHUST TPEOOBAaHMHW K YPOBHIO  MOATOTOBKHU
O0yJaroIINXCS.

B kabunere 10MKHO OBITH MYJbTUMEIUNHOE 000PYI0BaHHE, ITOCPEACTBOM
KOTOPOTO YYacCTHHKH OOpa30BaTEeNBHOTO MpoIecca MOTYT TIPOCMaTpUBAThH
BU3YalIbHYI0O HMHQOpPMAIIMI0O MO  MaTeMaThKe, CO3[aBaTh  MPE3CHTAIIHH,
BUJICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B coctaB yueOHO-METOOUYECKOTO M  MAaTEepPHATbHO-TEXHHYECKOTO
o0ecrniedeHurs MporpaMMbl Y4eOHOM TUCITUTUIMHBI « MaTeMaTHKa BXOJIAT:

* MHOTO(YHKITMOHAIBHBIA KOMILJIEKC MPENO/1aBaTelis;
* HArJsgHbIe TOCOOMS (KOMIUJIEKTHI y4eOHBIX TaOJHI], TUIaKaTOB, MOPTPETOB
BBIJIAIONIUXCS YIYEHBIX-MAaTEMaTHUKOB U JIp.);
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* ”HPOPMAITMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIC ITOCOOWS;

* KOMIUICKT TEXHHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE MMAclopTa Ha CPeICcTBa
00y4CeHUS, MHCTPYKIIMH 110 UX MCIIOJIb30BAHHIO U TEXHUKE O€30MacHOCTH;

» OubOMoTEeYHBIN (HOHI.

3.2. UupopMannoHHoe odecnevyeHne 00yueHust

Ilepeyenbp pexoMeHayeMbIX Yy4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,
JAOMOJTHUTEILHOM JIUTEPATYPHI

OcHOBHas IUTepaTypa:

No HUctounuk
/11
1 bammakos M.M. MaTtemaruka: anredpa 1 Hadajia MaTEMaTUYECKOTO

aHaJIM3a, TEOMETPHS: YICOHUK JUTSI CTYI. YUPESKICHUH cpe. mpod.
obOpazoBaHusl. - 4-¢ us., crep. / M.M.bammaxkos. - Mockpa: UL
"Axkanemus'", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETIOCPEICTBEHHBIH.

2 bammvakos M.1 Marematuka (CITO): yuebnuk / bammvakos M.U. - 2-e u3n.,
ctep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TekcT : HenoCPEACTBEHHBIN.

3 Bricmas MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro obpazoBanus / M. b. XpuryHona [u 1ip.] ; mox oOmieit
penakuuent M. b. Xpunynosou, 1. N. Llpiranok. — Mocksa : M3naTenbcTBoO
Opaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — Tekct : anextponHsiii // ObC FOpaiit [caiT].
— URL: (mara oOpareHus:
01.06.2020).

JlononHurenbHasa JIuTepaTypa:

Ne | UcTtouHuk
/o

4 boromonos H.B. IIpaktuyeckue 3ansatus no maremaruke. B 2-x 4. Yacrs 1.:
yaeonoe nocobue ais CI1O / H.B.boromonos. — 11-e u3z., mepepad. u
non. — Mocksa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccrnonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPeICTBEHHBIN.

5 boromosnios H.B. Ilpaktuueckue 3anatus no mareMatuke. B 2-x 4. Hacts 2. :
yuebnoe nmocooue st CIIO / H.B.boromomnoB. — 11-e u3x., nepepad. u jgor.
— Mockga : FOpaiit, 2019. — 251 c. (Cepus : [IpodeccrnonaibpHoe
oOpa3zoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

6 Jlopogpeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccruonabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uzm., nepepad.
u non. — Mocksa : U3patensctBo FOpaiit, 2020. — 400 c. —
(ITpodheccnonansuoe obpazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anekTpoHHbi // OBC KOpaiit [caiiT]. — URL:
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https://www.biblio-online.ru/bcode/452694
https://www.biblio-online.ru/bcode/449047

(maTa obpaweHus: 28.05.2021).

[OopogeeBa, A. B. Marematnka. C60pHMK 3afay : y4ebHO-NpaKTUyecKoe

nocobve [ans cpegHero npodgeccuoHanbHOro o6bpasosaHua [/ A. B.

[opogeeBa. — 2-e u3g. — Mocksa : M3gatenscteo KOpait, 2020. — 176 c.
(MpodeccnoHanbHoe o6pasoBaHMe). — ISBN 978-5-534-08796-3.

TekCcT : 3NeKTpPOHHbIA  // 3BC  HOpant  [cainr]. —  URL:

https://urait.ru/bcode/449051 (pata obpalleHuns: 28.05.2021).

MHdopMaLMOHHbIe 3/1eKTPOHHO-06pa3oBaTe/lbHble PeCcypChbl:
No
n/n

1

NCTOYHUK

ANeKTpoHHaa 6ubnnoTeyHas cuctema «bnbnmoTex. N3gatenscTBo KAY»
https://mgri-r2gru.bibliotech.ru
ONeKTPOHHO-6MbNMoTeuHas cuctema «M3gatenbcTtBO  JlaHb»/ KON,
2 MHXXeHepHO-TexHUYeckne Hayku (TromlyY)

www.e.lanbook.com

ANeKTPoHHO-6nbNMoTeyHas cuctema elibrary» /  TpaBoob6nagatens:
3 O6uWecTBO C OrpaHUYEHHON OTBETCTBEHHOCTLID «PYH3IB» (RU)
https://elibrary.ru
ONeKTPOHHO-61n6noTeyHas cuctema «36C KOPANT» / www.urait.ru

MepuoanyecKkne nsgaHus

EcTecTBEHHbIE N TeXHUMYECKME HayKu :Hayd. XypHan /rn. peg. A. A
XaBkuH. - MockBa : OOO "WM3patensctBo "CnyTHuk+", 2002 — —

. Bbixoant 12 pa3 B rog. - ISBN nevatHoil Bepcun 1684 - 2626. - TekcT :
HEeNnoCpPeACTBEHHbIMN.
BECTHUK BOPOHEXCKOIO roc/’y AAPCTBEHHOIO
YHUBEPCUTETA. CEPUA : ®U3NKA. MATEIVIATUKA : Hay4HbIin
) XypHan / yupegutens : BOpOHEeXCKWiA rocyaapcTBel3Hbli YHUBEPCUTET. -

BopoHex : 2000 — — Yucno BbinyckoB B rog: 4. - ISSN nevyatHow
Bepcun: 1609-0705. - TeKcCT : 3neKTpoHHbIA // OBC el ibrary [canT]. — URL

-https : //elibrary.ru (gata o6paweHuns: 01.06.2021) -

4. KOHTPOJ1b N1 OLUEHKA PE3YJ/IbTATOB OCBOEHWHA YYEBHOW
ANCLUUNNNHBI

KOHTpPONb W oOuUEHKa pe3ynbTaTOB OCBOEHWUS YYeBHOW AMCLUMANHDI
OCYLLECTBNSETCA nNpenojaBaTefieM B MNpoLecce MPoBeAeHUs MNPaKTUYECKMX
3aHATUI 1M nabopaTopHbIX pPaboT, TECTUPOBAHWUS, a TakKXe BbIMNOMHEHUS
06yvaloWNUMNC MHANBUAYANbHbIX 3aaHWNiA, NPOEKTOB, UCCEA0BaHMWIA.
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PesynbTaTbl 06yuyeHuns
(0OCBOEHHbIE YMeEHMNA)

*IMYHOCT HbIX:
-ChOPMUPOBAHHOCTD
MaTemMaTuke

npeacTaBneHU il o

KakK yYHuUBeEpCanbHOM A3blKE
HayKun, cpeactee mogennposaHunA ABNEHUNA 1

npouyeccoB, ngeax m metogax MaTeMaTUKWU;

- NOHWMAaHWe 3HAYMMOCTU MaTeMaTUKM ANS
Hay4YHO-TEXHUYECKOTO nporpecca
ChOpMUPOBAHHOCTH OTHOWEHUSR K
MaTeMaTuKe KakK K YacTu 06l e4yenoBe4eCcKOl
C wuctopuei

3BONIO LNEN

KynbTypbl uepes
pasBuTmUA MaTeMaTUuku,
MaTeMaTUUYeCKUX upei;

3HaKOMCTBO

-pa3putune norn4yeckoro MblW NeHNA,
NPOCTPAaHCTBEHHOTO

aﬂrOpI/ITMI/I'-IeCKOVI

BooGpaxeHus,
KYNbTypbl, KPUTUYHOCTHU

MblLIIEHUS Ha YpPOBHe, Heo6XO0AMMOM AnNS
6yaylwei npodheccnoHanbHOW feATENbHOCTY
ans MPOAONXKEHNS
camooGpa3oBaHus

-OBnageHne MmateMaTU4eCKMMN 3HAHNAMN N«

o6pasoBaHu4 "

YMEHUAMMN, HEOOXOAMMBIMMK B I'IOBCG,CI.HEBHOVI

XWN3HNK, ansa ocBOeHKnd CMEXHbIX

€CTECTBEHHO-HAYUYHbIX AUCLUMUNNNH 7
AUCLUNNUH NpoPecCUOHANbHOTO LUKUKNA, ANS
nonydyeHus o6nacTax, He

Tpebyl WX yrny6ieHHOW MaTeMaTUUYeCKOii

o6pa3oBaHnsa B

NOATrOTOBKMW,

-TOTOBHOCTb n CNOCOBHOCTHb K
06pa3OBaHI/I}O, B TOM yucne
camooﬁpasosaHmo, Ha TMNPOTAXEHUMN BCEN
XN3HN; CO3HaTe/lbHOE OTHOWEeHNe K

HenpepbiBHOMY 06pa3oBaHWI0 KaK YC/OBUIO

ycnewHoMm npodeccuoHanbHOM "
06, eCTBEHHOW AeATENbHOCTH;

rOTOBHOCTb " CNoCoOGHOCTh K
CamMOCTOATENbHOM TBOPYECKOI n

OTBETCTBEHHOM LEATENbHOCTN;

-TOTOBHOCTb K KONNeKTUBHOW pab6oTe,
COTPYAHUYECTBY co

06l eCTBEHHO NONE3HOI,

CBEPCTHUKAMMU B
o6pazoBaTenbHOM,
yuyebHO-McCNefoBaTENbCKOW, NPOEKTHOW u
APYTUX BUAAX feATeNbHOCTH;

npoteccuoHanbHOI

AeATENbHOCTN KaK BO3MOXHOCTM y4yaCcTua B

-OTHOW eHKe K

06L EeCTBEHHDIX,
obuWweHaynoOHaNbHbIX

peweHnn NUYHBIX,
rocyaapcTBeHHbBIX,

npob6newm;

®OpMbl M METOAbl KOHTPONSA U OLEHKHU
pe3ynbTaToB 06YyUYeHUS

dKcnepTHas OLEHKA BbINONHEHNSA
npakTMyeckoi paboThl.
dKcnepTHas OLEHKa BbINONHEHUSA
CaMOCTOATENbHOW paboThl.

dKcnepTHas OLEeHKa BbIMOMHEHUS
npakTM4yeckoi paboThl.
dKcnepTHas OLEHKa BbINMOHEHUS
CaMOCTOATENbHOW paboThl.

JKCcnepTHas OLEeHKA BbINOJTHEHUS
npakTuueckoi paGoThl.
JKCMepTHas OLEeHKA BbIMOJTHEHUS
CaMocCTOATENbHOW paboThl.

dKcnepTHas OLeHKa BbIMOMHEHUS
npakTuyeckoi paboThl.
dKcnepTHas OLEHKa BbIMOMHEHUSR
CaMOCTOATEeNbHOW paboThl.

JKCMepTHas OLEeHKA BbIMOJTHEHUS
npakTUMUeckoi pa6oThl.
JKCcMnepTHas OueHKa BbIMOJIHEHUS
CaMocCTOfTeNbHOW paboThl.

JKCNnepTHas OUeHKa BbIMONHEHUSA
npakTUUYecKOoW paboThl.
JKCcNnepTHas OUeHKa BbIMONHEHUSA
camocToATeNbHOW pa6oThl.
JdKCnepTHas OLEeHKa BbIMONHEHUSA
npakTUUYecKoW paboThl.
JdKCNnepTHas OLUEHKa BbIMONHEHUSA
caMoCToATENbHON paboThl.

JKCMepTHas OLEeHKA BbINOJIHEHUS
npakTU4Yeckoi pa6oThl.
JKCcnepTHas OUEeHKa BbIMOMHEHUS
CaMoCTOATeNbHOW paboThl.
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eMeTanpegMeT Hbl X!
-YyMeHne CcaMOoOCTOATE/NIbHO OoNpeaendaTb UENKU

LEATENBHOCTH n COCTaB/ATHb nnaHbl
AEeATENBHOCTN; CaMOCTOATENbHO
ocywecTBndathb, KOHTPONMNpoOBaThb n
KOPPEKTNPOBATH NeATENIbHOCTb;

MCNONb30BaTb BCE BO3MOXHble Pecypchl Ans
BOCTUXKEHUS MoCTaBAeHHbIX uenei u
peanusayuu nnaHoB 0eATENbHOCTH;
BblOUPATH ycnewHble cTpaTerum B
pas3finyHbIX CUTYaLUAX;

- yMeHWe NpoAYKTUBHO o6wWwaTtbcs U
B3aWMOJeiNcTBOBAaTL B MPOLLECCE COBMECTHOI
AeSATENbHOCTW, YUUTBIBATH MO3ULUU [APYTUX
YyUaCTHUKOB  AesTeNbHOCTU, 3(H(EKTUBHO
paspelwatb KOHQNUKTHI;

- BNajeHuWe HaBblkaMW MNO3HaBaTeNbHO,
yuebHO-MCCNEf0BaTENbCKON U MPOEKTHOI
AesTeNnbHOCTH, HaBblKamu paspell eHNS
npo6nem; Ccnoco6HOCTbL M TOTOBHOCTb K
CaMoCcTOSTENbHOMY nouvcky MeTOLOB
peweHns NMPakTUYECKUX 3afay, NPUMEHEHNIO
pa3fiMUyHbIX METOLOB MO3HAHUSA;

FOTOBHOCTb u CNoco6HOCTh K

caMoCcTOATeNbHOM UH(OpPMaLNOHHO-
nMo3HaBaTeNbHON [AesATeNbHOCTU, BKJ/Yas
YyMEHWE OpPWEHTMPOBATLCS B Pa3IMYHbIX
MCTOYHMKAX uHdopmauum, KPUTUUECKM
oueHUBaTh u MHTEpNpeTUpoBaTh
MHGpOpMaUWlo, NOAYyYaeMy W3 pPasfiMuyHbIX
MCTOYHUKOB;
- BnafjeHne  f3bIKOBbIMM  CpeACcTBaMU:
YyMeHUe SACHO, NIOTUYHO M TOYHO WU3Naratb
CBOIO TOUKY 3peHus, MCNONb30BaTh
afleKBaTHble A3bIKOBbI€ CPEACTBA;

BnapeHune HaBblKaMWK no3HaBaTe/IbHO
pE(*)I'IeKCVIVI KaK O0CO3HaHuAa coBepwaemMblX
AGIZCTBMVI N MbICNINTENbHbBIX NpoyeccoB, WUX
pe3ynbTatos W“ OCHOBaHMWIA, rpaHnuy CBOEro
3HaHNA N HE3HAHWA, HOBbIX NMNO3HaBaTe/IbHbIX
3afiady n CcCpeacTts ANnAa X [OCTUXEHNA;

LeneycTpemMNeHHOCTb B MOWUCKax MU
MPUHATUN peweHnA, coo6pasMTeNbHOCTb W
MHTYWLUSA, pPasBUTOCTb MNPOCTPAHCTBEHHbIX
npencTaBieHuit; CMoCO6GHOCTh
BOCMPUHUMATb KPacoTy M rapMoHUIO MUPa;

JKCNepTHas OLEeHKA BbIMOMTHEHUS
NpakTU4Yeckoi paboThl.
JKCcNepTHas OLEeHKA BbIMOJHEHUS
cCaMocCTOATeNbHOW paboThl.

OK3aMeH.

JKcnepTHasa OueHKa BbIMOJTHEHUSA
npakTuyeckoi paboThl.
JKcnepTHasa OLEeHKA BbIMONHEHUSA
caMoCcTOATeNbHOW paboThl.
OK3aMeH.

JKcnepTHasa OLEeHKa BbIMOJIHEHUSA
npakTM4yecKoi paboThl.
JKcnepTHas OUeHKa BbIMOMTHEHU S
CamMOoCTOATENbHON paboThl.

JK3aMeH.

3KcnepTHas OLEeHKa BbIMONHEHNA
npakTMyeckoin paboThl.
3KcnepTHaa OLEeHKa BbIMONHEHNA
camocToATeNbHON paboThl.

JK3aMeH.

Y CcTHbI onpoc.

3KcnepTHas OLeHKa BbIMONHEHUA
npakTuyeckoi paboThbl.
JKcnepTHas OUeHKa BbIMONHEHNA
CamMoCTOATeNbHON paboThl.

Y CcTHbI onpoc.

TectuposaHue.

JKcnepTHas OLEHKa BbIMONHEHNA
npakTuyeckoi paboThl.
3KcnepTHas OLEeHKa BbIMONHEHUNA
camocToATeNbHON paboThl.

Y CcTHbI onpoc.

dKcnepTHas OLEHKa BbIMOJHEHUS
npakTW4yeckKoh paboThl.
dKcnepTHas OlLeHKa BbIMOHEHUS
CaMOCTOATEeNbHON paboThl.
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*NMpeAMEeTHbIX:
- ChOPMUPOBAHHOCTb NpPeACTaBAEHUI O
MaTeMaTuKe Kak 4aCTW MUPOBOMN KYynbTypbl W
MeCcTe MaTeMaTUKN B COBPEMEHHOIA
uMBMAM3aLUM, cnocobax oNnucaHusa SABNEHUI
peanbHOro MMpa Ha MaTeMaTUUYECKOM S3bIKE;

- chOpMMpPOBAHHOCTbL nNpefacTaBneHUid o
MaTeMaTUUYeCKUX MOHATUAX KaK BaXHeWhw ux
MaTeMaTUUYeCKUX MOAEeNsx, MO3BONSAK L UX
OnNuCbIBATb M M3yuyaTb pa3Hble MNPOLECChbl U
ABNEHNS;
aKCMoOMaTUYEeCKOro

NMOHNWMaHNe BO3MOXHOCTHU
nocTpoeHNA

MaTeMaTnyecKunx TeOpVIVI;

- BrnageHne wMetonamMmun pAoOoKa3aTe/nbCTB "

aaropnuTmMoB

peweHnd, YMEHNE nXx

NPUMEHATH, npoBOoANTDb AOKa3aTe/lbHbI €

paccyX/JeHus B X0fe pelleHuUs 3afay;

BnafleHne CcTaHgapTHbLIMUW  MNpUeMamMu
peweHns pauuMoHanbHBbIX u
MppauuoHanbHbIX, nokKasaTefbHbIX,
CTeMNeHHbIX, TPUTOHOMETPUYECKUX
ypaBHEeHUW U HEpPaBeHCTB, WX CUCTEM;
MCNONb30BAHWE TOTOBbBIX KOMMbIO TEPHbIX
nporpamm, B TOM 4ucC/le ANS Noucka NyTw
peweHus " MAnwcTpaynm peweHus
YypaBHEHUW 1 HEPABEHCTB;

- chopMUpPOBAHHOCTbL MNpeAcTaBfeHUi 06
OCHOBHBbIX MOHATUSAX MaTeMaTh4yecKoro
aHanusa M nx cBOWCTBAXx, BllafjeHne YMEHNEM
XapakTepusoBaTb noesefeHue PYHKLWIA,
MCNONb30BaHWE MONYYEHHbIX 3HaHWi p[ns
onucaHus " aHanmsa peanbHbIX

3aBUCUMOCTEN

- BNajeHWe OCHOBHbLIMU TNOHATUAMU O
NMPOCTPAHCTBEHHbIX
reoMeTpuueckKux QuUrypax, WUX OCHOBHBbIX

NNOCKNX n

cBoiicTBax; CHOPMUPOBAHHOCTbL  YMEHUS
pacno3HaBaTb FeOMeTpUYEcCKUe QUIypbl Ha
uepTexax, MOJensx W B peanbHOM MUpE;
MpUMeHeHUE M3yUYeHHBIX CBOWCTB
reometTpuyeckux @uryp wu dopmyn Aans
pelleHss TeOMeTpUUYECKNX 3ajay M 3afgay C
MPakKTUYECKUM COAepXaHUEM;

- Cc(hOpPMMpPOBAHHOCTbL MNpeACTaBAeHUA ©
npoueccax " MM EIO LU 1 X
BEPOSTHOCTHBI XapakTep, CTaTUCTUYECKUX

ABNeHnNAX,

3aKOHOMEPHOCTAX B peanbHOM mMupe,
OCHOBHbIX MOHATUAX 3N1eMeHTapHOW Teopuw
BEPOSATHOCTEN; YMeEHUN
OUeHuUBaTb BEPOATHOCTHU

HaxXoounTb n
HaCcTynneHunsa

Y CcTHbIA onpoc.

TecTupoBaHue.

JKcnepTHasd OUEHKA BbIMONHEHUSA
npakTnyeckon paboThl.
JdKcnepTHas OUEHKa BbIMONHEHUSA
CamMOCTOATENbHON paboThl.

TecTupoBaHue.

JdKcnepTHas OUEeHKa BbIMONHEHUA
npakTUyecko paboThl.
JKCnepTHasa OUEeHKa BbIMOJMIHEHMUA
CamMOoCTOATEeNbHON paboThl.

TecTtupoBaHue.

JKcnepTHaA OLEHKA BbINOMHEHMNS
npakTnyeckoi paboThl.
JdKcnepTHaa OUeHKa BbIMONIHEHNA
caMoCcTOATeNbHOI paboThl.
TecTuposaHue.

JdKcnepTHasd OLEHKA BbINOMHEHUS
npakTuyeckoi pa6oTsl.
dKcnepTHasa OUEHKA BbINOMHEHMUA
CamMOoCTOATeNbHON paboThl.

Y CcTHbI onpoc.

JK3aMeH.

TecTtuposaHue.

JdKcnepTHaa OUeHKa BbIMOJMIHEHUA
npakTnyeckoi paboThl.
JdKcnepTHasd OLeHKa BbIMONTHEHU A
caMocTOofA rejluHon paboThl.

Y CcTHbI onpoc.

JK3aMeH.

TecTnposaHue.

JdKcnepTHaa OUeHKa BbIMNOMHEHUNSA
npakTnyeckoi paboThl.
JKcnepTHasd OUEHKA BbIMONHEHUS
camocToATeNbHON paboThl.

OK3aMeH.

TecTtupoBaHue.

dKcnepTHas OLEHKA BbIMOMTHEHUS
npakTuuyeckoi paboThl.
dKcnepTHasa OUuEeHKa BbIMOMHEHNS
caMoCTOATENbHON paboThl.
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co6bITMIA B MNpocCTelWNX

cutyaunax N OCHOBHbIE
cnyqaﬁHux BENUYUNH;

BnafjeHue HaBblkamu
FOTOBbBIX KOMMbK TEPHBIX
pelleHnmn 3ajau.

NMPakKTNYeCKnXx
XapaKTepUCTUKN

ncnonb3oBaHnA

Y CcTHbI onpoc.

JK3aMmeH.

TecTtupoBaHue.

JKcnepTHasd OLEHKA BbIMONHEHMNSA
npakTuyeckoi paboThbl.
JdKcnepTHas OUEHKA BbIMONHEHMUSA
CamMOoCTOATEeNbHON paboThl.



Pa3paboTumnku:

CO®d MI'PU npenofasartesb H.C. INaBploWKMHa
CO® MIrPu npenojasatesb I.H 3y6kosa
JKCNepThbl:
[OKTOP TEXHUYECKNX HayK, /
CTU HUTY «MUCuUC» 3aB.Kahejpoii MaTemMaTUKM E.l.Kabynosa
(mecTo paboThl) (3aHMMaemMan LONXKHOCTb) /"nognucb,MHULMAnNDI,
I hamununs)

npenojaBartesib MaTeMaTUKN

COd MI'PU N UHOPMATUKM ".H.®Pepoposa
(mecTto paboThl) (3aHMMaeman LONXHOCTb) (nognucb,MHULManNI,
hamununsa)
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SKCIMEPTHOE 3AK/TIOYEHNE
Ha pabouylo nporpaMmmy gucumnaMHbel «MaTemaTuka» no cneuymanbHocTU (6a30BbIi YPOBEHDb):
| 21.02.02 BypeHve HEPTAHBIX 1 ra30BbIX CKBaXKUH.

Paspa6oTumkmn - 3yb6kKoBa NanvHa HukonaesHa n MaBplo W KMHa Hatanma CepreeBHa, npenojaBaTenu
CTapooCKONbCKOTO hunnana @eaepanbHOro rocyfapcTBeHHOro 6l4XeTHOro o6pa3oBaTeNbHOrO
yuypexpaeHus Bbicwero o6pas3oBaHWs «POCCUIACKMWIA rocyfapCTBeHHbIVi reonoropasBefoyHbll YHUBEPCUTET
nMmeHun Cepro OpA>KOHUKNUA3E».

Pabouyas nporpamMmma cOCTOMT M3 nacnopTta paboyeid nporpamMmbl y4e6HON AUCLUNAUHBI; CTPYKTYpPbl 1
NPUMEPHOTO COAEPXaHNA y4yebHON AUCLUUNANHBI; YCNOBUIA peann3aymm y4ebHON AUCLUNAUHBI; KOHTPONS K
OLEHKWN pe3ynbTaTOB OCBOEHUSA YYEBHON AUCLUNAUHDI.

B pab6ouyeilt nporpammMme 0603HayeHbl 3ajayv M Lennm yyeb6HOW ANCLUNANHBI, pEKOMEHAYeEMOE
KONMn4yecTBO 4YacoB (gna cneymanbHocTn 21.02.02 ), npeAyCcMOTPeHHOEe MaKCMManbHOW y4ebHON HArpys3ku
ob6yuyatoueroca 351 yac, B TOM yucne:

06A3aTenbHOW ayaAMTOPHON yuyeb6HOI Harpyskm obyvatoweroca 234 yvaca;

camMocToATeNnbHOW paboThl/KOHCYnbTauum obyyvatrouwerocs 111/16 yacos.

CofepXaHue aucumnauHbl obecneymBaeT AOCTUXEHUE CTYAeHTAMMW JNUYHOCTHBLIX, MPefMeTHbIX U
MeTanpeaMeTHbIX pe3ynbTaTOB COrNacHo NMpuMMepHoin nporpamme (PrAY ®WMPO) no cneymanbHocTu. B
pabounx nporpamMmax OTpaXeHbl TemMaTuyeckue pasgenbi: Tema 1. Pa3BuTue NOHATUA O 4Yucne, Tema 2.
Y paBHeHUA " HepaBeHCTBA, TeMa 3.KopHu, CTeneHwu " norapu@mbl, TeMma 4.9NeMEHTHI
KOMOUHaTOpUKN.5.0CHOBbI TpUroHOMeTpuu, Tema 6. DYHKLMU U UX CBONCTBa, Tema 7..Havana
MaTeMaTUyeckKor o aHanusa tema 8.MHTerpan n ero npumeHeHne tema 9. KoopaunmHatbel n BeKTOopbl, Tema 10.
[MpaMble 1 NN1O0CKOCTN B NnpocTpaHcTBe, Tema 11 MHOrorpaHHuUKN un Kpyrnole tema 12. Tena m NOBEPXHOCTH
Bpaw,eHuna, Tema 13. WMN3mepeHuMs B TeoOMeTpwuu, TemMa 14. DnemMeHTbl TeOpUM BEPOATHOCTEWA M
MaTeMaTU4YeCKON CTATUCTUKN.

®opMbl M MeTOAbl KOHTPONA W OLEHKW COOTBETCTBYKT pe3ynbTaTamM O0O6yyeHusa, B T.4. 06Wum
KOMMNETEHLUAM.

Cnuncok y4yebHbIX M3JaHUN COLEPXMUT nutepatypy U W HTepHeT UCTOYHWKKU, NO3BONAO LW ME OCBOUTL
cojepXaHue yyebHON AUCLMNANHBI B MONHOM 0b6beMme.

Pabouyasa nporpamMmma MOXEeT 6bITb peKoOMeHAoBaHa ANA NPUMeHeHWA B yyebHOM npouecce no
cneunanbHocTu: 21.02.02 bBypeHue He(pTAHbIX U Fa30BblX CKBAXUH.

JKcnepT: [[H. ®epoposa
npenojasatefib UHPOPMATUKMN U MaTeEMaTUKMK
CO® MTIPU
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SKCIMEPTHOE 3AK/TKOYEHNE
Ha pabouyl nporpammy AUCUMNAMHB «MaTeMaTuka» MO0 cneunmanbHOCTM (6a30Bblii YPOBEHDb):

21.02.02 BypeHve HeTAHbLIX U ra30BbIX CKBAXKMH.

PaspaboTtunmkmu - 3y6koBa NanmHa HukonaesHa n MNaBpow KMHa Hatanusa CepreeBHa, npenojasatenu
CTapo0oCKONbCKOTO hunnana defepanbHOro rocyjapcTBeHHOro 6HAXeTHOro o06pa3oBaTenbHOro
yUYpexaeHnsa BbiClWero o6pa3oBaHWA «POCCWUIWCKUIA rocygapCTBeHHbIA reonoropasBefoyHblii YHUBepPCUTET
nMeHn Cepro OpAXXOHUKUA3E.

Pabouyas nporpamMma cocTouT M3 nmacnoprta paboyeid nporpaMMbl Y4eO6HOW AUCLUNANHBI; CTPYKTYpPbl U
NPUMEPHOTO COfEpPXaHNa Y4e6bHON AUCUUNANHDLI; YCNOBWI peann3aynm y4e6HOW AUCLUNAUHBI; KOHTPONA ”
OLEeHKN pe3ynbTaToB OCBOEHMWSA YYeOHON ANCLUUMNNHDI.

B pa6ouyeidi nporpamme o0603HayeHbl 3ajayn M uUenNnM yyebHOW AUCULUNAUHBI, PEKOMeHLYeMOe
KONMYEeCcTBO YacoB Ans cneymanbHoctm 21.02.02, npefyCMOTPEHHOE MaKCUMaNbHON Yy4yeOGHOW Harpysku
ob6yvatrouwerocad (351 yac), B TOM yucne:

- o6f3aTenbHan ayauTopHaa yyebHaa Harpyska obyyvatoweroca - 234 yaca;
- camocToATenbHas paboTa/komcynbTaumuy obyvatouerocs - 111/16 yacos.

CopepxaHue aucumnamHbl ob6ecnevynBaeT [OCTUXKEHUE CTYLEHTaMMW NUYHOCTHbLIX, MPegMeTHbIX |
MeTanpeiMeTHbIX pe3y/ibTaTOB COrNacHoO NpumepHoin nporpamme (PrAY ®UMPO) no cneuuanbHocTu. B
paboynx nporpamMmax OTpa>KeHbl cnejytoume TemaTnyeckue pasfiens:

Tema 1 Pa3BuTue NOHATUA O Ymucne,

TemMa 2. YpaBHEeHNA U HepaBeHCTBA,

Tema 3.KopHU, cTeneHU n norapugmbl,

TemMa 4.91eMeHTbl KOMOUHATOPUKH,

TemMa 5.0CHOBbl TPUTOHOMETpPUM,

Tema 6. DYHKLUUN U UX CBONCTBA,

Tema 7..Hayana maTteMaTU4YeCcKOro aHanunsa,

Tema 8. MHTerpan u ero NnpuMeHeHue,

Tema 9. KoopauHaTbl U BEKTOpHI,

Tema 10. MpaMble 1 NNOCKOCTM B MPOCTPAHCTBE,

Tema 11 MHOrorpaHHUKN N Kpyrnole,

Tema 12. Tena m N0OBEPXHOCTMN Bpal,eHuUA,

Tema 13. N3mepeHUss B reoMmeTpuu,

Tema 14. OneMeHTbl TeOpPUYU BEPOATHOCTEN M MaTeMaTUUYECKON CTATUCTUKN.

®opMbl M MeTOLbl KOHTPONA W OLEHKW COOTBETCTBYHWT pe3ynbTatam o06y4yeHusa, B T.4. oOWUM
KOMMNETEHLMNAM.

CnncokK yyebHbIX M3JaHUN COAEPXWUT Nutepatypy M WHTepHeT MCTOYHMKM, NO3BONSAIO LW ME OCBOUTH
cofepXaHue y4ebHON ANCULMNANHB B NONHOM 0b6beme.

Pabouad nporpamMmma MOXeT O6bITb peKoMeHAOBaHa ANA NMPUMEHEHWA B y4yebHOM npouecce no
cneumnanbHocTun: 21.02.02 BypeHue HePTAHbLIX U Fa30BblX CKBaXMWH.

JKcnepT: E.. Kabynosa
3aB.Ka(heapoi BbiCW el MaTeMaTUKMK

N NHQOOPMATUKKN, O.T.H., OLEHT
C”/iM nty MUCUC

Mopgnucek 3aBepsdto.

HayanbHWK oTAena Kagpos H.W. MNoBondesa
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