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1. HNOACHUTEJIBHASA 3AIINCKA.

1.1. Obaacrp NpUMEeHEeHM MPOrpaMMabl y4eOHOMH AMCUMILIUHBI

YueOHas aucuumiinHa «MaTemaTHKa» H3ydaeTcsl B IpeleiiaX OCBOSHHUS OCHOBHOM

npodeccuonansHoit  obpaszoBatenbHoi  nporpammbel  CIIO (OIT CIIO) na 6asze
OCHOBHOTO  o0miero  oOpa3oBaHUs npu MOJIFOTOBKE

CIEIUAINCTOB CPEHETO 3BEHA.

[Iporpamma mo yueOHOM aucuuruimHe «MaTematuka» (llajgee- MareMmaTHka) Ha
YpOBHE cpeaHero odiiero oopasoBanus pa3padoTaHa Ha ocHOBe DeepaibHOTO 3aKOHA
ot 29.12.2012 No 273-®3 «O06 o6pazoBanuu B Poccuiickoit denepanumny, OI'OC
COQO, ®I'OC CIIO mpuka3z Ne 437 ot 24 utons 2024 r. u nojoxxkeHut GpenepaibHOM
OCHOBHO# 00I1Ie00pa30BaTeIbHON MPOrpaMMBl CpPeaHEro OO0IIero oO0pa30BaHHUS C
Y4ETOM ITOTy9aeMOM CIIEIIMaJIbHOCTH M OCHOBHBIX IOJIOKEHUU (peaepaapHOn paboueit
POTrpaMMbl BOCITUTAHUS.

1.2. Ileau u3aaaum y4eOHOI JUCUUIITHHBI:

Conepxanue mporpaMMbl 00111€00pa30BaTEIbHON AUCIUIIIMHBI «MaTeMaTuKa
HaIpaBJICHO Ha JOCTH)KEHUE PE3YJIHTATOB €€ NU3YUEHHUS B COOTBETCTBUU C
tpeboBanusimu GI'OC COO ¢ yuyetoMm npodeccuonanbuoi HanpasiaeHHoctd GI'OC
CIIO.

[IpuopuTeTHBIME 1ENIAMHU 00yUEHUsI MaTeMaTHUKe Ha 6a30BOM YPOBHE SIBJISIOTCS:
dbopMupoBaHHE IIEHTPAILHBIX MATEMATHUECKUX TTOHATUHN (YUCIIO, BEIMYMHA,
reomMeTrpuueckas Gurypa, nepeMeHHasi, BEposTHOCTh, (DYHKITHS ), 00ECTIEUMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30BaHUs 00YUarOIIUXCs;

MOJIBe/IcHHE OOYyYarolMXCsli Ha JOCTYMHOM JiJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKH U OKPYXKAIOLIEro MHUpa, MOHUMaHWE MAaTeMAaTUKH KaK 4acTu
o01Iel KyJIbTYphl YEJI0OBEYECTBA,;

pa3BUTHE WHTEIUIEKTYAIbHbIX M TBOPUYECKUX CIOCOOHOCTEW OOydarouuxcs,
MIO3HABATEIbHON aKTHUBHOCTH, UCCIIEIOBATEILCKUX YMEHHMH, KPUTUYHOCTHU MBIILICHUS,
MHTEpEeca K U3yUYeHHIO MaTEMaTHKH;

¢dopmupoBanre (QYHKIIMOHAIHHOM MaTeMaTU4YeCKONW TI'PaMOTHOCTH: yMEHUS
pPacIio3HaBaTh MATEMATUYECKUE ACIIEKThl B PEAIBHBIX YKU3HEHHBIX CHUTYyalUsAX U IPU
W3yYEHUH JIPYTHX yUYEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyTupoOBaTh MX Ha SI3bIKE MAaTEMATHKH M CO37aBaTh MaTEMaTHYECKUE MOJIEIH,
MPUMEHATh OCBOEHHBIM MAaTeMAaTHMYECKWW anmapar Juisli pElIeHUus  IPaKTHUKO-
OPUEHTUPOBAHHBIX 33/1a4, THTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbBIC PE3YJIHTATHI.



2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI.

Pabouas mporpamma y4yeOHON aucuumiuHbel «MaTemaTtuka» 0a30BOrO ypOBHS JUIS
oOyuyaromuxcs 1 KypcoB pa3paboTaHa Ha ocHOBe DenepaabHOro rocyapCTBEHHOTO
00pa3oBaTEeNLHOIO  CTaHAapTa CpeaHero ol0mero obpa3oBaHMs, C  Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, MPEABIBISIEMBIX K MaTeMaTHYECKOMY
0o0pa3oBaHMIO, W TPATUIMA POCCUHUCKOrO oOpa3oBaHus. Peammzarusi mporpammbl
o0ecrneunBaeT OBJIaICHNE KIFOYEBBIMA KOMIIETEHIIUSMHU, COCTABISIONIUMHU OCHOBY IS
CaMOpa3BUTUS U HENPEPHIBHOTO OOpPa30BaHUS, LEJIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO ¥ MIO3HABATEIBHOTO Pa3BUTHUS JIMYHOCTU O0YYaIOIMIUXCS.

B snoxy mmdpoBoii TpaHchopmammuu Bcex cdep UeNoBEUECKOH AeATeNbHOCTH
HEBO3MOKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 MaTeMaTH4eCKOM
MOJATOTOBKH.

MareMaTtuke NPUHAIICKHUT BeAylias pojib B (POPMUPOBAHUHU AITOPUTMHUYECKOU
KOMITIOHEHThl MBIIUICHUS W BOCIHUTAaHUM YMEHUH JeMCTBOBaTh MO 3aJaHHBIM
aNropuTMaM, COBEPILICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATH HOBBIE. B mporecce
pelieHust 3ajad — OCHOBHOM YYeOHOW JIEeATeNbHOCTH Ha 3aHATHUAX MAaTeMaTHKU —
Pa3BUBAIOTCS TBOpUYECKAs U MPUKIIAHAS CTOPOHBI MbIIIUIeHHs. O0yueHne MaTeMaThKe
TaéT BO3MOXKHOCTh pa3BUBaTh Yy OOY4YAOUIUMXCS TOYHYIO, palMOHAIBHYIO U
WHQOpMATUBHYIO peYb, YMEHHE OTOMpATh HaubOOJee MNOIXOASAIINE SI3BIKOBBIE,
CUMBOJIMYECKHUE, TpaUuecKre CPeACTBA JJIS BHIPAXKEHUS CYKACHUN M HATJISATHOTO UX
npeacTaBieHus. HeoOX0auMbIM KOMIIOHEHTOM OOIIEH KyJbTYphbl B COBPEMEHHOM
TOJIKOBAHUU SIBJISIETCSL 00IIee 3HAKOMCTBO C METOJaMU MO3HAHUSI JACHCTBUTEIHHOCTH,
MpEACTaBICHUE O TMPEIMETe U METOJE MAaTeMaTUKH, €ro OTJIUYUS OT METOJ0B
€CTEeCTBEHHBIX W TYMaHHUTApHBIX HAYK, 00 OCOOEHHOCTSAX MPUMEHEHUS] MATEeMaTHUKHU
JUISL pelIeHUs] HAy4YHBIX M TPUKIATHBIX 3a7a4. Takum o00pa3oM, MaTeMaTHYECKOE
oOpa3oBaHHE BHOCHUT CBOHM BKJaJ B (popMHUpOBaHUE OOIIEH KyJIbTyphl 4elioBeka. B
coorBeTcTBHM ¢ PI'OC COO MaremaTuka sBISETCS 00s3aTEIbHBIM IPEIMETOM Ha
JTAHHOM YPOBHE 00pa30BaHUs.



3. MECTO YYEBHOM JUCIIUIIJIMHBI B YYEFHOM ILIAHE

Mecto matematuku B cucremMe CIIO ompenensercs €ro mMO3HABaTENbHBIM U
MHUPOBO33PEHYCCKUM 3HAYCHHEM, BOCIHUTATCIbHBIM TIOTEHIIMAIOM, BKJIQJOM B
CTaHOBJICHWE  JMYHOCTH  dYenoBeka. OHa  CIOYKUT  BaXKHBIM  PECYpCOM
CaMOUJCHTH(PHUKAIIMN JHUYHOCTH B OKPY)KAIOIIEM COIMyMe, KyJbTYpHOH cpene OT
YpOBHS  CeMbH JIO YpPOBHA CBOGH CTpaHbl M  MHpa B  IICJIOM.
YyeOnass gucruruiiHa «MaremaTtuka» — SBISETCS  YYEOHBIM — MPEAMETOM U3
oOsi3aTenbHONM TpenMeTHOW oOmactu «Marematukay @OI'OC cpegnero o61iero
oOpazoBanus. [lpu peanmuzamum 00pa30BaTEIBHONW MPOTPAMMBI CPETHETO OOIIETO
oOpazoBanus B mnpeaenax ocBoenuss OIIOII CIIO Ha 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, y4yeOHas JTUCIUTIINHA «MareMaTuka u3yvaercs B
obmieoOpazoBarenbHoM 1ukiae yudeOHoro miana OIIOIT CIIO na 6a3e OCHOBHOTO
oOmiero oOpa3zoBaHusl C MoJiydeHUEeM cpeaHero obmiero oopazoanus (IITICC3). B
yaeOHbIx maHax [TIICC3 mecto y4eOHOM JUCIMIUIMHBI «MaTteMaTuka» — B COCTaBe
y4eOHBIX JUCIUTUINH, (OPMHUPYEMBIX U3 00s3aTeIbHBIX MPeaMETHBIX oOacteit @I'OC
cpeadero odmero obpaszoanus, s crennanbHOocTH CIIO 38.02.01 «Ox0oHOMMKA U
Oyxrantepckuil yuer» (Mo OTpacisim).

PE3YJIBTATHI OCBOEHUA YYEBHOM JANCHUIIJINHBI
(TMYHOCTHBIE, MeTaNpeIMeTHbIE U MpPeJIMeTHbIe Pe3yJbTAThl OCBOEHUS Y4eOHOM
AUCIHUILIHHBI)

OcBoenue ydeOHoro npeameta «MaremaTrkay J0HKHO 00eCTieurBaTh JOCTIKEHUE Ha
YPOBHE CpeHEro o0Iiero o0pa3oBaHus CAEAYIOMUX TUYHOCTHBIX, METATPEAMETHBIX U
MIPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTATOB.

4.1 INMYHOCTHBLIE PE3YJIbTATHBI

B pesynbTaTte u3ydeHus MaTeMaTUKKU Ha YPOBHE CPeHEro o0Iero 0opa3oBaHust y
oOyyarorerocss (HOpMUPYIOTCS CIIETYIONIUE JMUHOCTHBIE PE3YJIbTaThI:

1) rpak1aHCKOTO BOCITUTAHUSI:

c(hOPMHPOBAHHOCTh TPAKIAHCKOW TO3MIMK OOYYaromerocss KakK akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIEeCTBa, MPEACTAaBICHUE O MATEMATHUYECKUX
OCHOBaX  ()YHKIIMOHWPOBAHUS  PA3JIMYHBIX  CTPYKTYp, SIBIICHUN, MPOIEIYp
IPaXKJAHCKOTO O0IIECTBa (BBIOOPHI, OIIPOCHI U JAPYTOE), YMEHUE B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSIMH U Ha3HAYCHHUEM;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCHUMCKOM Tpa)XKJaHCKOM HUIACHTUYHOCTH, VYBAXKEHHUS K
MPOILIOMY M HACTOAIIEMY POCCHUHUCKOM MaTeMaTHKH, ILIEHHOCTHOE OTHOIICHUE K
JNIOCTUKEHUAM POCCHUMCKHMX MAaTEMAaTUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIBI,
WCIIOJB30BAaHUE OTUX JIOCTIDKCHUH B JPYrUX HayKax, TEXHOJOorusx, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSI:

OCO3HaHME JyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, Cc(HpopMUPOBaAHHOCTH
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HPaBCTBEHHOI'O0 CO3HAHMSI, JTUYECKOTO TIOBEJIEHUS, CBSI3aHHOIO C MPaKTUYECKUM
MPUMEHEHUEM JIOCTHXKCHUM HAyKW U JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHUE JUYHOIO
BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 5CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas OCTETUKY  MaTEMaTHYCCKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/lad, PEUICHUH, pacCyXJIE€HUW, BOCIPHUHUMYHUBOCTH K
MaTEMaTHYECKUM aCTIeKTaM Pa3IN9IHBIX BUIOB HCKYCCTBA,;

5) hu3m9IecKOTO BOCITUTAHUS:

chOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH MAaTeMaTHUYEeCKHUE 3HaHMs B HWHTEpecax
3I0pOBOTO0 U 0€30MacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE TMHUTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OTAbIXA,
perynsipHasi ¢u3nueckash AaKTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHHE IPHU
3aHATHUSIX CIIOPTUBHO-03I0POBUTEIIBHON JACATEIBHOCTHIO;

6) TPyJIOBOTO BOCITUTAHUSI:

TOTOBHOCTh K TPYyAy, OCO3HAHHWE IICHHOCTH TPYIOJIOOWS, HWHTEPEC K Pa3IndHBIM
chepam mnpodecCHOHANBHON NIESITENBHOCTH, CBS3aHHBIM C MaTEMAaTUKOW U ee
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymel mpodeccuu u
peanu30BBIBATh COOCTBEHHBIC >XWU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpPa30BAaHUIO HA TPOTSHKEHUU BCEH JKHU3HH,
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYCCKUX 33729 MAaTEMaTHICCKOM
HaIPaBJICHHOCTH;

7) PKOJIOTUYECKOTO BOCITUTAHUSI:

c(hOPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpbl, TMOHWMAHHUE BIUSHUS COIUATIBHO-
HPKOHOMHYECKUX TMPOIECCOB HA COCTOSHUE TMPUPOJHOW U COIMATIBHOM CpEpbl,
OCO3HAaHHWE TJ00aJBLHOTO XapakKTepa OJKOJOTHYECKUX TMpoOJieM, OpUEHTalus Ha
MpPUMEHEHUE MATeMaTHUE€CKUX 3HAHWUW JJIS PEIIeHUs 3a7ad B 00JACTH OKPYKArOIICH
Cpellbl, IUIAHWPOBAaHUE TOCTYNKOB W OIICHKA WX BO3MOXXHBIX TOCIEACTBUN s
OKPYXarOUIEH CPEIbL;

8) IEHHOCTH HAYYHOT'O IMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTUKU, TOHUMAHUE MAaTEMaTHISCKON HayKH Kak
cdepsl YEJTOBEUYECKOM IEITEIIbHOCTH, TAIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIST PA3BUTHS
IIUBUJIN3AINK, OBJIQJICHUE S3BIKOM MAaTEMaTHKH W MaTEMaTHYCCKON KyJIbTypod Kak
CpPEICTBOM  TIIO3HAaHWS  MHpa, TOTOBHOCTh  OCYIIECTBISATH  IMPOCKTHYIO U
HCCIIEIOBATENBCKYIO IEITEIbHOCTh MHANBUAYAIBEHO U B TPYTITIE.



4.2. METAITPEIMETHBIE PE3YJIBTATHBI

B pesynbrare u3yueHuss MaTeMaTUKU Ha YPOBHE cpeaHero oOiiero oOpa3oBaHUS Y
oOyuaromierocsi OyayT chOpMHpPOBaHbBI IO3HABATENIbHbIE YHUBEpCAJIbHBIE YydeOHBIC
NEHCTBUS,, KOMMYHUKATUBHBIC YHHUBEpPCalIbHbIC y4e€OHBIC IIEHCTBUS, PETYJIATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIE I€HCTBUS, COBMECTHAS €SI TEIBHOCTD.

4.2.1. Y obOyuaromerocsi OyayT chopMHUpOBaHbI CIEAyOIIHUE Oa30BbIe
JIOTUYECKUE JCHCTBUS KaK 4YacTh MO3HABATEIbHBIX YHUBEPCATBHBIX YUeOHBIX
NEUCTBUN:  BBIABISTH M XapaKTepU30BaTh  CYIIECTBEHHBIE  IMPU3HAKU
MaTEeMaTUYeCKUX OOBEKTOB, TMOHATUNW, OTHOMICHUH MEXIy MOHSITHSIMH,
dbopMyUpOBaTh ONpeNeNieHUsT TMOHSATUHN, YCTAaHABIMBATH CYIICCTBEHHBIM
NPU3HAK KJIACCHU(PUKALIMH, OCHOBaHUS Jisi 0000IIEHUs U CPaBHEHUS, KPUTEPHUH
IPOBOAUMOTO aHAIIN3a;

® BOCIpPUHUMATH, (QOpPMYJIHUpPOBATH U MPEOOPa3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YacCTHbICE W OOIIHE,
YCJIOBHBIE;

® BBIABIATH MAaTEMaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBA3U WU

npoTuBopeursi B (hakTax, JaHHBIX, HAOJIIOJEHUSX U YTBEPKICHUSX,
npemiaratb  KpUTEpUU  JUIA  BBIABICHUA  3aKOHOMEPHOCTEM U
MIPOTUBOPEYMH;

e JienaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUYEHHUH 110 aHAJIOTUU;

® I[POBOAUTH  CaMOCTOATEIBHO  JOKA3aTebCTBA  MAaTeMaTHUYECKHUX
yTBEpXKIAEHUW  (TIpsiMble W OT  MPOTHUBHOIO),  BBICTPAUBATh
apryMeHTAIMI0, PUBOIUTH MMPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJIBL;

® BBIOMpATH CHOCOO pelleHUs Y4eOHOU 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BbIOMpATh HamOOJee MOIXOIAIUNA C YYETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

4.2.2. V obOyuaromierocst Oyayt chopMupoBaHbl cieayromiue 0a3oBbie
UCCIICIOBATENIbCKUE JICUCTBUA KaK YacTh TO3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX 1eHCTBUI:

® UCIMOJb30BaTh BOMPOCHI KaK MCCIENIOBATEIbCKUM WHCTPYMEHT IO3HAHUSA,
bopMyIUpOoBaTh BOIPOCH, (QPUKCHUPYIOUIME MPOTHUBOpPEUUE, MpodiIeMy,
yCTaHaBJIMBaTh  MCKOMOE M  JlaHHOe, (OpMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

® IPOBOANTH CAMOCTOATCIBHO CHJIaHI/IpOBaHHLIﬁ 9KCIICPUMCEHT, UCCIICAOBAHHUC
0 YCTaHOBJICHHIO OCOOCHHOCTEHl MaTeMaTHYCCKOIO O6’bCKTa, ABJICHUA,
npouecca, BBIABJICHUIO 3aBUCUMOCTEH MCXKOY O6’I>CKT3MI/I, ABJICHUAMMU,
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nmpoueccamMu;

®  CaMOCTOSITENIbHO (POpMYyIHpOBaThH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBEICHHOTO HAaOJI0/IeHNsI, HMCCIEIOBaHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

¢ J[IPOTHO3HUPOBATL BO3MOKHOC pPA3BUTHC IIPpOLOCCCA, a TaAKXC BbIABHUIATH
IMPCAITOJIOKCHHUA O €TI0 PA3BUTHHU B HOBBIX YCIIOBUAX.

4.2.3. Y oOyuatomerocst OyayT chopMupoBaHBl YMEHHS paboOTaTh ¢
uHpOpMaIed Kak 4acTh IMO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBHIA:

® BBIBIATH AeUINTH MHPOpPMAINK, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U IS PEILICHUS 3a/1a4U;

e BbIOMPATh MHPOPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJIM3UPOBATb,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIUIO Pa3IUYHBIX BUIOB
1 (HOpM MpeaCTaBICHUS;

® CTPYKTYpUpOBaTh HMH(OpMAaIMIO, MPEJCTABIATh €€ B Pa3IMUHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

4.2.4. Y oOyuatomierocs OyayT copMupoBaHbl YMEHHSI OOIICHUS Kak
4aCTh KOMMYHUKATUBHBIX YHHBEPCATBHBIX YICOHBIX ICHCTBHIA:

o BOCIIPUHUMATh U (hOPMYJIMPOBATh CYKIECHHUS B COOTBETCTBHH C
YCJIOBHUSIMU M LENSIMU OOILIEHUs, SCHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MTOSCHEHUS 10 X0y
peneHns 3aJa4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3YJIbTAT;

o B XO0Je OOCYXIeHHs 3aJaBaThb BOIPOCHI IO CYIIECTBY
o0Cy>XIaeMol TEeMbI, MPOOJIEMBbI, PEIIaeMOi 3ajlaud, BBICKA3bIBaTh HUJICH,
HaIleJICHHBIE HAa TIOWCK PEIICHHS, COIMOCTAaBIATh CBOW CYXICHHS C
CYXIEHUSIMH JPYyTUX YYaCTHHKOB JUaiora, OOHapyXHWBaTh pPa3IUYHC U
CXOJICTBO TO3UIMH, B KOPpeKTHOU (opme GdhopMyaupoBaTh pasHOTIACHS,
CBOM BO3PaKCHMUS;

J OPEICTaBIATh PE3YyJIbTAaThl PEIICHUs 3aJayd, HKCIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOSITENIbHO BHIOUPATh ()OPMAT BBICTYILJICHUS
C Y4EeTOM 3ajla4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOPUH.

425. Y  oOyuwaromerocs  OyayT  cOpMHUPOBAHBI  YMEHHUS
CaMOOpraHW3alMl KaK dYacTh PETYJISATUBHBIX YHUBEPCATBHBIX yUEeOHBIX
JEVCTBUU:

® COCTAaBJIATH ILJIaH, aJITOPUTM PCIICHUA 3a4a4U, BI)I6I/IpaTI> cIroco0 pCUICHUA C
Y4€TOM HMCHOIIINXCA PECypPCoB 141 COOCTBEHHBIX BOBMO)KHOCTGﬁ,
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apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4eTOM HOBOM
nHpopMaruu.

42.6. VY obywatomerocas OyayT cPOpMHUpPOBaHbI  YMEHHS
CAMOKOHTPOJSI KaK YacTb PETYJISTUBHBIX YHUBEPCAIbHBIX Yy4YEOHBIX
EVCTBUU:

BJIaACTb HaBBIKaMH MMO3HABATECIBbHOU pe(bJICKCI/II/I KaK OCO3HaHUuA
COBCpPIIACMBIX ,Z[€I>’ICTBPII>'I N MBICIUTCIIBHBIX IIPOOCCCOB, HUX PC3YJILTATOB,
BJIaACTDb crocodbaMu CaMOITIPOBCPKH, CAMOKOHTPOJIA IMPpOLCCCa U pE3yiibTaTa
PCIICHUA MaTEMaTHYE€CKOM 3aJa4du,

npeaABUACTb TPYAHOCTH, KOTOPBLIC MOT'YT BO3HHUKHYTH IIPHU PCIICHUU 3aJ1a4U,
BHOCHUTb KOPPCKTHUBLI B ACATCIBHOCTH HAa OCHOBC HOBBIX O6CT05IT€JII>CTB,
JaHHBIX, H&I?II[GHHBIX OHII/I6OK, BBIAABJIICHHBIX TPYHHOCTeﬁ;

OICHHUBATb COOTBCTCTBHUC PC3yJibTaTa LOCIHW U YCIOBUAM, OOBSICHATH
INPpUYXHBI JOCTHXXKCHHA WM HCAOCTHIKCHHA PE3YJIILTATOB ACATCIBbHOCTH,
HaXOIUTb OI]II/I6Ky, AaBaTb OOCHKY HpI/IO6pCTCHHOMy OIIBITY.

4.2.7. Y obyuaromierocs 6ynyT chopMupOoBaHbl YMEHHSI COBMECTHOM
NEATeTLHOCTH:

MOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW M WHANBUIYAITBEHON
paboThl MpW pelmieHnH YYeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEATEeIbHOCTH,  TUIAHWPOBATh  OPTaHM3AIlMI0  COBMECTHOM  pabOTHI,
pacmpenenatb BUABI padOT, OTOBApHUBATHCS, OOCYXIaTh IMPOLECC W
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBbIX (hopmax paboThl (00CyxkAeHUs, 0OOMEH MHEHUH,
"MO3roBble ITYPMbI' W WHBIE), BBINOJHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C IPYTMMHU YJIEHAMU KOMaH/bl, OLICHUBATh
KaueCcTBO CBOEr0 BKJaJa B OOHMHA MNPOAYKT TIO  KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.
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MNPEJMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «MaremaTtrkay Ha YpOBHE CPEeIHEro o01ero oopa3oBaHus
JIOJDKHO 00€eCIleunBaTh JOCTH)KEHHE CIEIYIOMUX MPEeIMETHBIX 00pa30oBaTEIbHBIX
pe3yJbTaTOB:

Pa3znen «AJsiredpa n HayaIa MaTeMaTHYeCKOr0 aHAIU3a». Unciia 1 BbIYUCIeHUS

* OnepupoBaTh MOHATUSIMU: OOBIKHOBEHHAs W JAECATUYHAs APOOb, pPallMOHAIBHOE U
JNEHUCTBUTEIILHOE YNCII0, KOMIUIEKCHOE YUCIIO; MPOLICHTHI

* BrinosnHATE apudmeTnyeckre onepanuy ¢ paldoOHAIBHBIMU U JAEHCTBUTEIbHBIMU,
KOMIIJIEKCHBIMU YU CIIAMU

* BrInosnHATh NpuOIMKEHHBIE BBIYUCIICHUS, UCIIOJIB3YS MpaBUia OKPYIJIEHUs, JAejlaTh
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN

* OnepupoBaTh MOHATUSMHU: CTENEHb C IIEJBIM IOKa3aTeJaeM, CTaHAapTHas Qopma
3allMCU  JEUCTBUTEIIBHOTO 4YHUCJIA, KOPEHb HATypaJbHOM CTEIEHU; CTEIEHb C
paMOHAIIBHBIM [IOKa3aTeseM; Jorapum 4Yucia, JEeCATHUYHbIE W HaTypalibHbIE
Jorapu(Msl.

* HCIOJb30BATh MOAXOAANIYIO OPMY 3allMCU JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a49 U MPEICTABICHUS JaHHBIX

* OnepupoBaTh NOHATUSAMH: CHHYC, KOCHHYC M TaHI€HC ITPOM3BOJIBHOIO YIJIA;
UCII0JIB30BaTh 3alKCh IPOU3BOJIBHOTO yIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIIN

YpaBHeHMs U HEPAaBEHCTBA

* OnepupoBaTh TMOHATHSAMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, ILEJOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPAaBHEHHME, HEPABEHCTBO, TPUTOHOMETPUYECKOE

YpaBHEHUE
* BeimonusaTe mpeoOpa3oBaHUS TPUTOHOMETPUUECKHX BBIPAKCHMM W peliaTh
TPUTOHOMETPUYECKHUE YPaBHEHUS, HaXOJUTh pelLIeHUs IIPOCTEUIIINX

TPUTOHOMETPUYECKUX HEPABEHCTB

* BoimosnHATe npeoOpazoBaHUsl LENBIX, pAlUOHAJIBHBIX U  HUPPaAlMOHATIBHBIX
BBIPDAXEHUN WM PEIIATh OCHOBHBIC THUIIBI LEJIbIX, PALIMOHAIBHBIX U UPPALMOHAJIBHBIX
yYpaBHEHUH, CHUCTEM YypaBHEHUH M HEPABEHCTB; JOrapu(pMUYECKUX YpaBHEHUU H
HEPABEHCTB

* IlpumeHATh ypaBHEHHs UM HEPABEHCTBA Ul PELICHHUS MaTeMaTHYeCKUX 3ajad U
3aJlay U3 pa3auvHbIX 001acTel HAyKU U peanbHOU KU3HU

* MogaenupoBarh peajibHble CUTYallMM Ha SI3bIKE ajareOpbl, COCTABISITH BBIPAXKECHMUS,

ypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3a/1a4M, UCCIEAOBATh MOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM arlapaTa ajreopbl
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DYyHKIUM U TPaPuUKU

* OmnepupoBaTh NOHATUSAMHU: (YHKIHUSA, CHOCOOBI 3amaHus (QPYHKIMH, OOJACTh
ONpEAeNeHNs] W MHOXECTBO 3HaueHMH GYyHKIUH, Tpaduk GYHKIUH, B3aUMHO
oOpatHble PyHKINU

* OmnepupoBaTh NOHATUSMU: YETHOCTh M HEUYETHOCTh (PYHKIMU, HYIU (YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA

* Hcnonbs3oBath rpa@uku (GyHKIMMA JUIs PELICHUS YPAaBHEHUIA

 Crpoutb u uuTaTh TpaduKd JIHMHEWHON (QYHKIMH, KBaIpaTUYHOW (YHKIUH,
CTEIEHHOMN (PYHKIIMHU C IIEJIBIM [T0Ka3aTeseM

* Hcnonb3oBarh rpaduku GyHKIUN 111 UCCIEIOBAHUS IPOLECCOB M 3aBUCHUMOCTEM
IpU pEeUIeHUM 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peanbHOM JKU3HHU, BBIPAKATh
(dopMysiaMy 3aBUCUMOCTH MEXAY BEIMUNHAMU

Havajia MaTeMaTH4€CKOI0 aHAIHU3a

* OnepupoBarhb MOHATUSAMU: TTOCIEAOBATENILHOCTh,  apupMeTHYeCKass U
reoMeTpuyecKas mporpeccuu; 0eCKOHEYHO yObIBaIoIasi TeOMETpUIECcKasi MPOrpeccus,
CyMMa OECKOHEUHO yOBbIBAOILIEH T€OMETPUUECKON MTPOrpecCun

 3ajaBaThb MNOCJIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOAMU

* Hcnonp30oBaTh CBOICTBAa MOCIENOBATENIBHOCTEH W MPOTPecCUid JJsl pelIeHUs
peaJIbHBIX 33]a4 MPUKJIAJHOTO XapaKTepa

* HeIpepbIBHAas (PYHKIMS, MPOU3BOIHAS (QYHKIUH, UCIIOJIb30BATh T€OMETPUUECKUN U
(u3nyecKuil CMBICI IPOU3BOIHOM JIJIs pElICHUs 3a/1ay;

* HaxoJQuTh IPOU3BOJHBIE 3JIEMEHTAPHbIX (YHKUUN, BBIYUCIATH MPOU3BOIAHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA;

* WCIIOJIb30BAaTh MPOM3BOAHYIO HJIsl HMCCIAeNOBaHUS (DYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, TPUMEHSITh PE3YJIbTAThI UCCIEIOBAHUS K IOCTPOCHHUIO IpaUKoB;

* WCIIOJIb30BAaTh TMPOM3BOAHYIO JUISI HAaXOXKIACHHS HAWIYyYIIEro peHieHus B
MPUKIATHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKHX, 3a7auax;

* ONEpUPOBATHh MOHATHIMH: MIEPBOOOPA3HAS U WHTETPA, TOHUMATh T€OMETPUUECKUI
1 (PU3NYECKUI CMBICI HHTETpaa;

* HaxoJuTh NEPBOOOPA3HBIC ANEMEHTAPHBIX (PYHKINN, BEIYUCIISITH HHTErpal

» 1o ¢popmyne Herotona-Jleitbuuiia;

* pemath NPUKIATHBIE 3a7aud, B TOM YHCJIE COLUAIbHO-d3KOHOMHUYECKOTO U
(pu3nyecKkoro xapakTepa, CpeCcTBaMH MaTeMaTHYECKOTO aHaAIM3a.

.

DJIeMeHTbl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTHUKH

* Yurarh ¥ CTPOUTH TAOIHIIBI U JUATPAMMBI

* OnepupoBaTh MOHATHAMH: CpelHee apudMeTHdyeckoe, MeIuaHa, HauOoJbllee,
HauMEHbIIIee 3HaYCHHE, pa3MaX MacCHBa YHCIOBBIX JTaHHBIX

» OnepupoBaTh NOHATUSAMHU: CITyYalHBIA SKCIIEPUMEHT (OTIBIT) M CIIy4aifiHOE COOBITHE,
AJIIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM HCXO0M) CIYyYaHOTO OIbITa; HAXOJUTh
BEPOATHOCTH B OMBITAX C PAaBHOBO3MOXXHBIMHU CITyYalHBIMU COOBITHSIMH, HaXOJIUTh U
CpPaBHMBATh BEPOSITHOCTH COOBITUI B U3yUEHHBIX CIIy4alHbIX AKCIIEPUMEHTAX

* Haxomute u ¢opMyaupoBaTh COOBITHS: NepecedeHHe U OOBEAUNHEHHE IaHHbBIX

CO6I>ITPII>1, CO6BITI/IC, IIPOTHUBOIIOJIOKHOC JAaHHOMY CO6I>ITI/IIO; ITOJIB30BAaThCA
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auarpaMMmamu Jisepa u GopMyJioi clioKeHHUs] BEpOITHOCTEN IPU pElIeHUH 3aa

* OnepupoBaTh TMOHSATUSIMHU: YCJIOBHAasi BEPOSATHOCTh, HE3aBUCHUMBIE COOBITHS;
HaxXOJUTh BEPOSITHOCTU C TMOMOIIBIO TpaBUjiia YMHOXXEHHUS, C IOMOIIBIO JepeBa
CJIIy4alHOIO OIbITA

* [IpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOXEHUS TIPH PEIICHUH 33129

* OnepupoBaTh TMOHATUSIMHU: WCIBITAHUE, HE3ABUCUMBIC HCIBITAHUS, CEPUS

UCTIBITAaHUM, YyClleX U HeyJlaya; HaXOJUTh BEpPOSITHOCTH COOBITUI B Cepuu
HE3aBUCUMBIX HUCIHBITAHUM 1O MEPBOT0 YClexa, HaXOAUTh BEPOSITHOCTH COOBITUN B
cepuM ucnpiTanui bepHyum

* OnepupoBaTh MNOHATUSMH: CIydailHash BEJIWYHMHA, PACHpPEACICHUE BEPOSATHOCTEM,
JarpaMMa pacrpeaeacHus

* CPaBHMBATH BEPOSITHOCTH 3HAYEHUH CIy4aTHOW BEJIMYMHBI 110 PACIIPEAECICHUIO WIIH C
ITOMOUIBIO THATPAMM;

* OIICPHUPOBATHL IMOHATHUEM MATCMATHYCCKOIO OXHAAHUSA, IMPHUBOAWUTL IMPHUMCPLI, KakK
IMPHUMCHACTCA MaTEMATH4YCCKOC OXHUJaHuec cnyqaﬁHoﬁ BCIIMYHUHBI HaXOaUThb
MAaTCMaTUICCKOC OXHMIAHHC 110 JaHHOMY pPacCHpCACICHHIO, MMCTh IPCACTABICHUC O
3aKOHE OOJIBIITNX YUCCJI; UMCTh IPEACTABIICHUC O HOPMAJIbHOM PaCIIpCACIICHHUN.

Paznen I'eomerpust

» OnepupoBaTh MOHATUSAMH: TOUYKA, MPAMasi, IIIOCKOCTh

* [IpuMeHSITHP aKCHOMBI CTEPEOMETPHH W CIEICTBHS W3 HUX TIpH PEHICHUHU
Tr€OMETPUYECKUX 3a1a4

* OmnepupoBaTh TOHATHSMHU: MAPAVICIBHOCTh W TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEN

* KnaccuduimpoBaTh B3aMMHOE pACMOJOXKEHHE TPSIMBIX U  TUIOCKOCTEH B
MIPOCTPAHCTBE

* OmnepupoBaTh TMOHATHSIMH: ABYTPAHHBINM yTOJ, TPaHWU [BYTPAHHOTO YTia, pedpo
JIBYTPAHHOTO YTJIa, TMHEWHBIN yToJI IBYTPaHHOTO yTia, TpajycHas Mepa ABYTPAHHOTO
yria

* OmnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBIMYKJIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUILHBI MHOTOTPAaHHUK

* Pacno3naBaThb  OCHOBHBIC BHJBl MHOTOIPDAaHHHMKOB (MHpaMuja, TpHU3Ma,
NPsIMOYTOJIbHBIN Mapalijiesienune, Kyo)

* KnaccuduimpoBaTh MHOTOTPAaHHUKH, BBIOWpas OCHOBAHWS I KJIacCHU(PUKAIUU
(BBIMMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUILHBIE MHOTOTPAHHUKH, MIPSIMBIE U
HAKJIOHHBIC PU3MBI, TAPAJITICICTIUIIC/Ib )

* OmnepupoBaTh MOHATUSIMHU: CEKYIas MIIOCKOCTh, CEYCHIUE MHOTOIPAaHHUKOB

* OOBSACHITH NMPUHIIUIBI MOCTPOCHUS CEUCHUN MHOTOTPAHHUKOB, WCIIOJIB3YS METO]
CIIeZIOB
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* CTpoUTh CEUEHUS MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
* Pemarp 3amaun Ha HAXOXKIAEHUE T'E€OMETPUUYECKHMX BEIUYMH MO O0pa3uaM Wi
QIrOpUTMaM, TPUMEHSSI HW3BECTHbIE AHAIUTUYECKHE METOJbl NpPH  PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHX 3a]a4 Ha BBIYMCICHHE PACCTOSAHHA MEXIY IBYMS
TOYKaMH, OT TOYKH J0 MPSAMOM, OT TOYKH JI0 MIOCKOCTH, MEXIY CKPEUIMBAIOIIUMHUCS
PSIMBIMH

* PewaTh 3amauM Ha HaXOXJACHHWE TIE€OMETPUUECKHMX BEJIMYMH IO O0paslam WiIu
aITOpUTMaM, T[PUMEHSS U3BECTHbIE AHAJNUTUYECKME METOABl NPU  PEIICHUU
CTaHJAPTHBIX  MAaTEMaTHYECKMX  3aJad Ha  BBIYUCIIEHUE  YIJIOB  MEXAY
CKPELIMBAIOIINMHUCS MPSMBIMHU, MEXIY NPSIMOU U IJIOCKOCTBIO, MEXY IUIOCKOCTSMH,
JBYT'PaHHBIX YIJIOB

* Bbluncnare o0ObeMBI W IUIOIIAAU T[OBEPXHOCTEM MHOTOIPAaHHUKOB (IpU3Ma,
nupamMua) ¢ NpuMeHEeHueM (POpMyJl, BBIYHMCIATH COOTHOLIEHUS MEXKIY IUIOIMIAIAMHU
MOBEPXHOCTEHN, 00bEMaMU NOTI00HBIX MHOTOI'PAHHUKOB

* OnepupoBaTh MOHATUSMU: CUMMETPHUSI B IMPOCTPAHCTBE, LEHTP, OChb U IIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBI

* U3Bnekarb, mpeoOpa3oBbIBAaTh U UHTEPHPETUPOBATH  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, MNPEACTaBICHHYIO Ha 4YepTexkax u
pHUCYHKax

ONEpPUPOBATh  MOHATHUSIMU: UUJIMHIPUYECKAas  MOBEPXHOCTb, oOpa3zyrormiue
UJIMHAPUYECKON TMOBEPXHOCTH, HUIUHIP, KOHUYECKAash MOBEPXHOCTh, OOpa3yrolIue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(heprudecKas MoBEPXHOCTb;

pacrno3HaBaTh Tella BpalleHus (MWIMHIDP, KOHYC, cepa u map); 0ObSICHATh CIIOCOOBI
MOJIYYSHHS] TeJl BpalleHus; KJIacCU(PHUIIMPOBATh B3aMMHOE pACIMOJOXKeHue chepbl u
TJIOCKOCTH, OTICPUPOBATh TOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMCHTAa,
BBICOTA CETMEHTA, IApPOBOH CJI0I, OCHOBaHHE IIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIIATh 00BEMBI M TIJIOMIAIN TOBEPXHOCTEH TEN BpAICHUS, TCOMETPHUECKHUX TEIT C
npuMeHeHueM Gopmy;

ONEepUpOBaTh MOHATUSAMH: MHOTOTPAHHUK, BIUCAHHBIN B c(epy U ONMUCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAs B MHOTOTPAaHHUK WJIU TEJIO BpallleHHUS;

BBIUKC/ISATH COOTHOIICHHS MEXKIY IIOMAAIMH MOBEPXHOCTEH U 00beMaMu 10 I00HBIX
TEJI,

U300pakaTh u3ydaemble (DUTYpBI OT PYKH M C NPUMEHEHUEM MPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITNIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX (UTyp:
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BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAILLECHUS;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBbIBAThH uHpopmaIuio 0
MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKHX (UTypax, MPEJCTaBICHHYI0 Ha YepTexax U
PUCYHKaX;

OIICPHUPOBATH ITOHATUCM BCKTOP B IIPOCTPAHCTBC,

BBIITIOJIHATD I[GﬁCTBPIfI CJIOXKCHHA BCKTOPOB, BbBIYMTAHHUA BCKTOPOB MW YMHOKCHHUA
BCKTOpa Ha YHC]IO, 06T)HCHHTI>, KakKMMH CBOMCTBAaMH OHU O6Ha,ZIaIOT; IMPUMCHATDH
IMPaBUJIO ITAPpAJIJICIICITUIICA,

OIICPHUPOBATH IMOHATHAMU: ACKAPTOBLI KOOPAHWHATHI B IIPOCTPAHCTBC, BCKTOP, MOAYJIb
BCKTOpAa, PaBCHCTBO BCKTOPOB, KOOPAHWMHATBI BCKTOpPA, YI'OJI MCKIAY BCKTOPAMU,
CKaJIIPHOC IIPOU3BCACHNEC BEKTOPOB, KOJNIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPHI;

HaxOJUThb CYMMY BEKTOPOB M TIPOM3BEICHHE BEKTOpPAa HA YHUCIO, YTOJd MEXKIY
BEKTOpAMH, CKaLIPHOE  IPOM3BENCHHUE, pACKIaAbIBaTh  BEKTOp IO  JABYM
HEKOJJIMHEAPHBIM BEKTOPaM;

3a1aBaTh IUIOCKOCTh YPAaBHEHHMEM B JEKAPTOBOW CHCTEME KOOPAMHAT; INPHUMEHSTH
reoMeTpuyeckue (haKkThl I PEIICHUs] CTEPEOMETPUUYECKUX 3a7ad, MPEIIoIaraommx
HECKOJIbKO I1aroB PELICHMs], €CIIM YCIIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU (popme;

peliarb MPOCTEUIIINE r€OMETPUUECKUE 3a7a4u Ha MIPUMEHEHHE
BEKTOPHOKOOPJIMHATHOTO METO/1a;

peimaTrs 3aAa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOLICHUU | HaXO0XIACHHUC
reOMCTPUYCCKUX BCIWMYHUH 110 o6pa3uaM WJIM aJIrOpUuTMaM, IIPUMCHASA HU3BCCTHLBIC
MCTO/JBbI ITPpHU PCIICHHUU CTAHAAPTHBIX MAaTEMATHUYCCKUX 3a/lay;

IMPUMCHSATH HpOCTGﬁH.IHC MNporpaMMHBIC CPpCACTBA U JJICKTPOHHOKOMMYHHWKAIIWMOHHLBIC
CHUCTCEMBI ITPHU PCUHICHUHU CTCPCOMETPUICCKUX 3a1aY;

MPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTENM B MPUPOAE W JKHU3HU,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPHUH B UCKYCCTBE;

MIPUMEHSATH TTOJIYICHHBIC 3HAHUS Ha TMPAKTUKE: aHAJTU3UPOBATh PCAIbHBIC CUTYAIH H
NPUMEHATh HM3yYCHHBIC TOHATHS B TIPOIECCE TOWCKA PEIICHUS MaTeMaTHYCCKH
chopMyJIMPOBAHHON MPOOJIEMBbI, MOJCIMPOBATh pEAJIbHbIC CHUTyalldd Ha S3bIKE
T€OMETPUH, MCCIEA0BATh MMOCTPOSHHBIC MOJIEIN C HCIOJB30BAHUEM T€OMETPUIECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, penaTh MPaKTHUYCCKUE 3a/1aud, CBS3aHHBIC C
HaXOXKJIECHUEM TCOMETPUICCKUX BEITUIHH.
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5.

COJAEPKAHHUE YUEBHOU JUCHUAIIJINHBI
Paznen «Asiredpa n HaYaJIa MATEMATHYECKOT0 AHAJIN32))

Yuciaa v BbIYUCTICHUSA

[Tonarne MHoxkecTBa. [logMHOMXkecTBo. Omepanuu ¢ MHOXKECTBaMH. MHOXKECTBO
HATypaJbHBIX, LEJIbIX, PAHOHAIBHBIX YU CEI

Harypansupie u nenble yucna. [Ipu3Haku AENMMOCTH LEIBIX YHCE.
Panmonaneupie  umcna. OOBIKHOBEHHBIE W JCCSATHYHBIE JPOOH, MPOLIEHTHI,
OecKOHEUHbIE MePHOANUecKHe Ipo0u. ApudmeTnueckue onepanuu ¢ paruoHaIbHBIMU
YUCIaMH, IPeoOpa3oBaHUs YUCIIOBBIX BbIpakeHUW. [I[puMenenne npodeit 1 mpoLEeHTOB
JUISL pEIEHUs MPUKJIAAHBIX 3371a4 U3 PA3JIUYHBIX OTPACiIEH 3HAHUW U PEAIbHOU KU3HH.
MHOX€eCTBO HMppalMOHAIBHBIX U ACHCTBUTEIBHBIX 4uCEll. JIeHCTBUTEIBHBIE YMCIIA.
ApudpmeTnueckue omnepanuu ¢ JCWCTBUTENbHBIMU unciaamu. [lpubnmxénHbie
BBIYMCIICHU, NPAaBWIA OKPYIJIEHUs, NPUKUIAKA M OLICHKA pe3yJibTaTa BBIYUCIICHUMU.
MHOEeCTBO KOMILIEKCHBIX 4YHcesl. Apudmernyeckue ACUCTBUS C KOMILIEKCHBIMU
qucllaMu, U300pakeHHE Ha KOOPAMHATHON MIIOCKOCTH. CONpspKeHHbIE KOMITJIEKCHBIE
4YKUCia, MOIYJIb M APTYMEHT KOMIIJIEKCHOTO YMCIIA.

dopma 3arucu KOMIIEKCHOTO YUCIIa

(reomeTpuueckas, TPUTOHOMETPHUYECKAS, anredpanyveckas).
Apudmernueckrii KOpeHb HaTypajabHOU creneHu. JlelcTBus ¢ apuMeTHYEeCKHUMHU
KOPHSIMH HaTypPAJIbHOW CTETICHHU.

Crenens ¢ uensiM nokaszareneM. CTeneHp ¢ pauuMoHaJIbHBIM ITOKa3areneM. CBOMCTBA
CTEIICHH.

Jlorapudm uncna. JleciTuuHble U HaTypajibHbIe JOrapru(mel.

CranpgapTtHas popma 3anmucu IeHCTBUTENHLHOTO uucia. Mcnonb3oBaHue moaxomsiiei
(GopMbI 3anmucu JIEHCTBUTENBHBIX YHCEN JJI PEUICHUs MPaKTUUYEeCKUX 3aJad U
IIPEACTABICHUS TAHHBIX.

CHHyC, KOCHHYC W TaHIE€HC 4YHCJIOBOIO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS M HEPABEHCTBA

ToxecTBa ¥ TOX1€CTBEHHbIE MPE0OPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelIeHME HEpPaBEHCTBA.

Meton nHTEPBAJIOB.

Pemienve 1enbix u ApoOHO-pallMOHANIBHBIX ypaBHEHUN U HEpaBeHCTB. PeleHue
UppalMOHAJIbHBIX YpaBHEHHUH U HepaBeHCTB. Jlorapudmuueckue ypaBHEeHUs U
HEPABEHCTBA.

Pemenre TpuroHOMETpUYECKUX YPaBHEHUM.

[IpyuMeHeHnEe ypaBHEHUMN M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJauM 3a1a4y
U3 Pa3IMYHBIX 00JaCTEN HAYKU U peabHOM KU3HU.

DOyHKUMM U Tpaduku

DyHKIIHA, criocoObl  3amaHusi ¢yHkuuu. I'padux dyHkuu. B3anmHo
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oOpartHbie (QYHKITUH.

OO6nacth omnpejeneHus 1 MHOKeCTBO 3HadeHui pynkiuu. Hynmu dyHkimm.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUY.

CrenenHasi pyHKIHS ¢ HATYypaJIbHBIM H LIETbIM MoKa3areneM. E€ cBolicTBa u rpaduk.
CBoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHH.

TpuronomeTpuyeckasi OKpPYKHOCTb, OIpEIEJICHHE TPUTOHOMETPUUECKUX (YHKIHI
gyucioBoro aprymenta. @ynkmusa. Ilepuoamueckue ynkuun. [IpomexyTku
MOHOTOHHOCTH (QYyHKIMH. MakcuMymbl U MHHUMYMBI GyHKiud. Haubonbiiee u
HauMeHbllIee 3HaueHue (YHKIUU Ha TPOMEKYTKE.

Tpuronomerpuueckue (QyHKIMH, HuX CcBoHcTBa U rpaduku. I[lokazarenbHas
norapudmuyeckas GyHKIIUU, UX CBONCTBA U rpadUKH.

Hcnonp3oBanue rpadpukoB GyHKIUI 1715 pelIeHNUs] YPABHEHUN U JINHEHHBIX CHCTEM.
HcnonpzoBanue rpadukoB GyHKIUHN 1715 HCCIEA0BAaHUS IPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT IPHU PELICHUHU 33]1a4 U3 IPYTUX YU€OHBIX MPEAMETOB U peabHOU
KHU3HU.

Pazgen «Havyasia MaTeMaTH4e€CKOT0 aHAJIHU32»
ITocnenoBaTenLHOCTH, CITOCOOBI 3aJlaHus MOCJIEIOBATSIbHOCTEH.
MOHOTOHHBIE IOCIEA0BATEIILHOCTH.
Apubdmernueckass U reomeTrpuyeckass mnporpeccud. beckoHeuHo —yObIBaromias
reomerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOLIEH TreoMeTpUYecKOn
HenpepoiBabie ¢hyHKIMU. MeToa HHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB.
[TpousBoanas ¢pynkimu. ['eomerpudeckuii u GU3NIECKU CMBICI TPOU3BOTHOM.
[IpousBomHbie 3meMeHTapHbIX GyHKIUNA. DOpMyNbl  HAXOXKICHUS MPOU3BOIHOM
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITHH.
[IpyumeHeHne mNpPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIUMHA HAa MOHOTOHHOCTh U
SKCTpeMyMbl. HaxokJeHne HauOoJbIIero W HAaUMEHBIIEro 3HaueHus (YHKIUU Ha
OTpE3KE.
[IpumeHeHne MPOU3BOIHON JJISI HAXOXKICHHUS HAWIYUIIErO PEUICHUS B MPHUKIATHBIX
3a/layax, Jsl OIpeiesIeHUs CKOPOCTH MpoLecca, 3aIaHHOT0 (OpMYJION UM TPpapUKOM.
[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.
Wuterpan, ero reoMmerpuyeckuii U (PU3NYECKU CMBICT. BhIunciieHne WHTErpaia o
dbopmyne Hetorona—Jleiioauma.
MHo:xecTBa U JIOTHKA
MHoxecTBO, omepanuMd HaJl MHoxecTBamu. Jumarpammbel  OJiinepa—BeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO —anmapara JJjsi ONHCAHUS PEaJbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX YUCOHBIX TPEAMETOB.
Onpenenenue, TeopemMa, CIeICTBUE, T0OKA3aTEIbCTBO.

[1 Pazgen «1eMeHTbl KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTHKI

[IpencraBnenne TaHHBIX C TOMOIIBIO Tabmuil u nuarpamm. CpegHee apudmMeTndeckoe,

MEaAuaHa, HauOOJIbIIee U HaMEHBIIIEE 3HA4YCHUA, pasMax, JUCIICPCUA U CTAHJAAPTHOC
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OTKJIOHEHHE YMCJIOBBIX HA0OPOB.

CrnydaiiHble SKCIIEPUMEHTHI (OTBITHI) U CTy4alHbIE COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxonpl). BeposTHOCTH ciydailHOTO COOBITHA. BIIM30CTh YacTOTHI U BEPOATHOCTH
coObIThil. Ciy4aiiHble OIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMUA COOBITHUSIMHU.
BeposTHOCTH COOBITHIA B ONIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU.
Onepauuy Hajg COOBITHSAMM: TepecedeHue, OOBEAMHEHHE, IPOTUBOIIOJIOKHBIE
coObITHs. Jnarpammel Ditepa. @opmyiia ClI0KEHUS BEPOSATHOCTEM.

YcnoBHas  BEpPOSITHOCTb.  YMHOXKEHHE  BEpOATHOCTEM.  JlepeBO  Cily4alHOTO
sKcriepuMenTa. @opmyiia nmoiaHou BeposiTHocTH. HezaBrucrumMbie COOBITHS.
KoMmOunartopuoe mpaBuno ymHoxeHus. IlepectanoBku u dakropuan. Ywucio
couetanuii. Tpeyronbuuk [Tackansa. ®opmyna Ounoma HeroToHa.

bunapHbiii ciydaiiHblii ONBIT (MCIBITAaHWE), yCHeX W Heyaada. HeszaBucumbie
ucnpiTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUM 10 1nepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIn.

Cnyvaitnas BenumuuHa. PacnpeneneHne BeposTHOCTEW. Jmarpamma pacnpenesieHus.
[Ipumepsl pacnpeneneHuil, B TOM 4YHUCJIE, TIEOMETPUYECKOE W OMHOMHAJIBHOE.
YucnoBele XapaKTEPUCTUKHU CIYyYaWHBIX BEJIMYHMH: MATEMATHYECKOE OXKUIAHUE,
JIUCIIEPCHST Y CTAHAAPTHOE OTKJIOHEHHWE. [IpuMepbl NMpUMEHEHUsT MaTEMAaTHYECKOTO
OKMJIAHUSA, B TOM YHCIIE B 3a1a4ax W3 IOBCEIHEBHOM XU3HU. Maremarndeckoe
OXKuJaHue OMHApHOM ciayyallHOW BeIMYMHBI. MaTeMaTHUecKOoe OXHUAAHUE CYMMBbI
CIIy4alHBbIX BEJIMYMH. MaTeMaThudeckoe OXKUAAHUE U JHUCIEPCUS T€OMETPUUYECKOr0 U
OMHOMUAJIBHOTO paclpeieIeHU.

3aKkoH OOJBIIMX YHUCEI M €ro pojb B HayKe, NpUpOJEe M OOIIECTBE.
Bb160pouHbIi METOT MCCTIEAOBAHUIA.

[Ipumepsl  HENpPEpBIBHBIX  CIy4YaHbIX  BeJWuMH. [loHATHE O  IUIOTHOCTH
pacnpeneneHus. 3a1ayu, NMPUBOIAIIME K HOPMaIbHOMY pacnpeneneHuto. Ilonsatue o
HOPMAaJIbHOM PaclpeacICHUH.

1 Pa3zgea «I'eomerpus»

IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUS CTEpEeOMETpUM. Touka, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMaTHYECKOM IMOCTPOCHUM CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU
U CJIEACTBHUS U3 HUX.

B3anmHO€E pacnosioyKeHHE MPAMBIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TTapaJUICIIbHbIC
U CcKpemBarommecs npsaMmble.  [lapamiensHOCTP NpAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: NApPaJUICIbHbIC IPSIMBIE B IPOCTPAHCTBE;, NAPALIEIBHOCTbh TPEX
IPSAMBIX; NAPaUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C COHAIpaBJICHHBIMU
CTOPOHAMHM; YIroJI MEXIy HNpPsIMBIMU B IPOCTpaHCTBE. llapaimnenbHOCTh IUIOCKOCTEN:
MapajuiebHbIE TUIOCKOCTH; CBOWCTBA IMAPALIENBHBIX IUIOCKOCTEW. [lpocrenmme
MPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTU: TeTpajap, KyO, mapaienenunesn,
MMOCTPOEHUE CEUCHUN.

[lepneHANKYISIPHOCT, TPSIMOM M MUIOCKOCTU: MEPHEHAUKYJSIPHbIE TPsIMbIE B
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IIPOCTPAHCTBE, MPSIMBIE MAPAJIIENbHBIE U NEPHEHAUKYISAPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHINKYJIIPHOCTA NPSMOM M IIJIOCKOCTH, TEOPEMA O MPSMOW NEPHNEHIUKYIIAPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY MPSMOM M IJIOCKOCTBIO; ABYTPAHHBIN
yTOJ1, TMHEHHBIA YroJl ABYyrpaHHoro yria. [lepneHaukyisp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTYpPHI Ha
IIJIOCKOCTb.

[lepneHANKYISIPHOCT  IUIOCKOCTEH:  NPU3HAK  MNEPIEHIUKYISIPHOCTH  JBYX

IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.

MHororpaHHuKHu

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHThl MHOTOIPAaHHHKA, BBIIYKJIbIE H
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOTorpaHHuka. Ilpusma: n-yronbHas
NpU3Ma; TpaHd U OCHOBAHMWS MPU3MBbI; NpsiMas U HAKJIOHHAs MPU3MbL, OOKOBas U
NOJIHAsI TOBEPXHOCTH NMpu3Mbl. [lapannenenumnesn, npsMOyroibHbIA TapaJJIeIeHIe]] 1
ero cpoiictBa. Ilupammupa: n-yronpHas nupamuaa, T'paHd U OCHOBAHUE NHMPAMHUIBI,
OOKOBasi M MOJHAsl MMOBEPXHOCTh MUPAMUJIBI, MpaBUIbHAS U ycEeU€HHas MHUpaMUA.
OneMeHTsl MNpu3Mbl W nupamuabl. [IpaBuiIbHBIE MHOTOIDAaHHHMKHU:  IIOHSTHE
IIPaBUIBHOTO MHOTOTPAaHHWKA; IpaBWIbHAs IpU3Ma W IIpaBUJIbHAs NUPaMHUIQ;
IpaBWIbHAs TPEYroJibHas MUpaMuja U MpaBUIbHBINA TeTpadip; KyO. [IpencraBienue o
IIPaBUIBHBIX MHOTOIPAaHHUKAX: OKTAa3Jp, NOACKa’Ap U nkocadap. CedeHus Npu3Mbl U
MUPAMHU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TIIOCKOCTH.
DOneMeHTbl CUMMETpUM B  NHpPaMHUAAX,  MapajjielenuIenax,  MpaBHIbHBIX
MHOTOTPaHHUKAX.

Bbluncienre 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriael. [linomanb
OOKOBOIW TOBEPXHOCTM U TIOJHOM TIOBEPXHOCTH TMPAMOW TMPHU3MBI, IUIONIA/Ib
OCHOBaHM, TeopemMa O OOKOBOM MOBEPXHOCTH MpsMON Tpu3Mbl. [Lnomians G0KOBOI
MOBEPXHOCTU W TMOBEPXHOCTH NPaBUIBHOW MNHUPAMUAbI, TeopemMa O IUIOMIAIn
yceu€HHou nupamupl. [lonstue 00 00béMe. OOBEM MUpPaAMUIBI, TIPU3MBI.

[TonoGHbie Tena B mpocTtpaHcTBE. COOTHOUIEHUSI MEXY IUIOIMIAIIMH MOBEPXHOCTEH,
00BbEMaMHU MTOJOOHBIX TE.

[{unuHaapuyeckass MOBEPXHOCTh, 00pa3yrolue IUIUHIPUYECKON MOBEPXHOCTH, OCh
HUAJMHIPUYECKON TOBEpXHOCTH. [luamHap: ocHOBaHMS W OOKOBasi IMOBEPXHOCTb,
oOpazyrolias U oCh; IJIoIaabL O0KOBOM M MOJHOW MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKON MOBEPXHOCTU, OCh M BEpIIMHA
KOHUYECKOW mMoBepxHOocTU. KOoHyC: OCHOBaHME W BepIIMHA, OOpasylomias U OcCh;
IJIOMAAhr OOKOBOM M TIOJIHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyromue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUamMeTp; IUIOMIaab MoBepxHOCTH cdepbl. B3anmuoe
pacrnioyioxkeHre cdepbl M IUIOCKOCTH; KacaTeldbHas TUIOCKOCTh K cdepe; TIiomaas
cdepsl.

N300pakeHnne Ten BpalieHuss Ha IUIOCKOCTH. Pa3BEpTka HmWIMHApPAa W KOHYCA.
KoMOuHanuu Ten BpallleHusi U MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,

ONMMCAHHBIA 0KOJIO chepsl; cepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO BPAILEHUS.
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[Tonarue 06 o00bEme. OcHOBHBIE CBOWCTBa 00bEMOB Tein. Teopema 00 00BEME
NPSIMOYTOJILHOTO Mapajuiesienumnesia u cienctus u3 He€. O0bEM HUTUHAPA, KOHYCA.
O0BEM mapa u wiomanb chepsl.

[Tono6ubie Tena B mpoctpancTBe. COOTHOMICHHS] MEXKY IUIOIMAIIMU TOBEPXHOCTEH,
00BpéMaMH ITOJOOHBIX TEI.

Ceuenus uwinMHapa (MapajvieibHO W TMEPHEHIUKYJISPHO OCH), CEUYCHHS KOHyca
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUCHHUS 1Iapa.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha muockocTh M B mpocTpaHcTBe. CIIOKEHHME M BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasiioxkeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM
Bekropam. [IpaBwino napauienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI JEUCTBUM C BEKTOpaMH. [IpsmoyronbsHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopauuatel BekTopa. [IpocTeiimme 3a1auu B KOOpAMHATAX. YTOI MEXIY BEKTOPaMHu.
CkansipHOE TMPOU3BEACHUE BEKTOPOB. BpIUMCIEHHE YIVIOB MEXAy IPSMBIMA U
IJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METO/ P PELIEHNH T€OMETPUUECKUX 3a1a4.
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6. TEMATHUYECKOE IIJIAHUPOBAHHUE
[Ipu peanuzaruu ydeOHOM TUCHUIUIMHBI « MaTeMatuka» B npeaenax ocBoeHus OITOIT
I[ICC3 Ha 6a3e oCHOBHOTO 001Iero OOpa30BaHMS C TOJYYCHHEM CPEAHETO OOIIero
oOpa3oBaHus yueOHast Harpy3Ka CTyJ€HTOB COCTaBJISET:
Ounoe otaenenune: (COO 02.01) 340 yacoB, U3 HUX ayAuTOpHas (0OsA3aTEIIbHAsN)
yuyeOHas Harpyska, BKJIIOYash MpakTUYECKUe 3aHsATus- 216 4acoB, BHeayJIuTOpHas
camocTosiTeNbHas paboTa CTyAeHTOB — 1 1 5, mpoMmexyTo4Has arrectanus- 9
4acoB.
3aounoe otaenenue: (COO 02.01) 340 gacos, u3 HUX ayauTOpHAas (00s3aTebHAS)
y4ueOHas Harpy3Ka, BKJIFOYasi IPaKTUYECKUE 3aHATHSA- § 4acOB, BHEAYAUTOPHAs
camocCTosITeNIbHAs padoTa CTYACHTOB — 323 Yaca, MPOMEKyTOUHas arTecTanusa-9 dYacos

OyHas ¢popma

Bua yuebHoi1 paboTbi Ob6bem yacos

MaKcmanbHas ydebHan Harpyska (Bcero) 340
Obs3aTenbHasa ayautopHasa yuyebHan Harpyska (Bcero) 216
B TOM uncne:
TeopeTuyeckoe
NpaKkTUYecKme 3aHATUA 216
CamocronTenbHaa paboTta obydatouierocs (Bcero) 115
KoHcynbTauma
MpomerKyTouHan aTTecTauma 9
NTorosas atrectaums B popme 3K3ameH
| cemecTp 170
KoHTaKTHas paboTa 108
NpaKkTUYecKme 3aHATUA 108
CamocToATenbHasa pabota obyyatoulerocs (Bcero) 62
KoHcynbTauua

MpomerKkyToyHaA aTrecTauma

Il cemecTp 170
KoHTaKTHas paboTa 108
NpaKkTUYeCcKMe 3aHATUA 108
CamocrosTenbHaa paboTta obyuatouierocs (Bcero) 53
KoHcynbTauma
MpomerKyTouHan aTrectauma (3K3ameH) 9
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3aouyHan popma
Bug yue6Hoi paboTbl

Ob6bem yacos

MakcumanbHas yuyebHana Harpyska (Bcero) 340
Ob6na3aTenbHan ayantopHan y4ebHasa Harpyska (Bcero) 8
B TOM Ymncne:
TeopeTnyeckoe
NPaKTUYeCcKMe 3aHATUA 8
CamocronATenbHana paboTta oby4yatoulerocs (Bcero) 323
KoHcynbTayma
MNpomeXKyTo4HaA aTrecTauma 9
NTorosan attectauma B popme 9K3ameH
| cemecTp
NpaKTU4ecKme 3aHATUA
CamoctonATenbHana paboTta oby4yatoulerocs (Bcero) 170
KoHcynbTayma
MpomeXKyTo4Hana aTtrecTtauma
Il cemectp
NpaKTUYeCcKMe 3aHATUA 8
CamocTosATenbHas pabota obyyatouerocs (scero) 153
KoHcynbTayma
MpomexKyToyHan aTrectauma ¢
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OuyHoe oTaeIeHNEe

Ne | Pasgensol n TEMbI Buabl yuebHoi paboTbl, dopmbl TeKyLero
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Pasgen 1. AJITEEPA
| cemectp 108 62
1 Beemenwe. [ToBTopenmne. |1 |12 10 10  [Yornsiii onpoc, mickMeHHas
[pabota
2 |Pa3BuTHE IOHSATHS O 1 BB45 20 16  [Ycrnsiii onpoc, nucemenHast
JHCJIIC pabota
3 |KopHu, crenenu u 1 16,78, 38 18  [Yernsiii onpoc, nucemenHast
norapudmpl 2,110, paGota
4 OyHKIMU U TpaPUKU 1 12,13 10 6 |V cTHBIH onpoc, muchbMeHHas
ppadora.
5 |YpaBHenus u HepaBeHctBa [l (14,15 12 6 Y cTHBIH onpoc, muceMeHHas
aboTa
Paznen 2. TPUTOHOMETPHU A
6 |OcHoBbI TpuroHomerpuu |1 [16,17, 18 6 Y cTHBIit onpoc, mackMenHas
18 pabota
Il cemectp 108 53
Paznen 3. HAYAJIA MATEMATUYECKOI'O AHAJIM3A
7 (llponsBoaHast 2 1,23, 30 12  |YerHsiit onpoc, macEMeHHas
4,5 pabora
8  [AnTerpanu ero 2 6,78, 20 14  [YcrHslit ompoc, nucbMeHHast
IpUMEHEHUE 0 pabota
Paznien 4. D1IeMEHTHI KOMOMHATOPUKH, TEOPUHU BEpOSITHOCTEH. CTaTuCTHKA
9 |KombunHaropuka 2 910 10 5 VCTHBII OMIpoC, TIHChMEHHas!
[pabota
10 [DmemeHTHI TCOpUU 2 10, 11 3 'Y CTHBIH OIpoc, MUChMEHHAST
s 12 [paboTa
BEPOSITHOCTEU. 12
11 (MareMaTH4ecKast 2 12,13 10 5 |Y cTHBII onpoc, THCEMEHHast
CTaTUCTHKA paGora
Pasnen 5. TEOMETPUS
12 |[Ipsimble u IiockocTu B 2 (13,14 10 5 [V CTHBII Onpoc, IHCHMeHHas
IPOCTPAHCTBE paGora
13 MHOFOFpaHHI/IKI/I u 2 15,16 10 5 VcTHBIH onpoc, MichMeHHas
KpYTJIbIE Tea paGora
14 KOOp,Z[I/IHaTLI Y BEKTOPBI 2 17,18 6 4 |Y CTHBIH Onpoc, MHChMEHHAs
adora
KouTtpons 9 9K3aMeH
WTOorO: | 216 | | his |
340
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Ne | Paznenst U TEMBI Buner yae6HOM paboTHI, @DOpMBI TEKYILIETO
n/ | JUCUUIUTMHBI BKJTIOYast < | KOHTpOIA
I CaMOCTOSITETIbHY IO & | ycneBaemoctu (1o
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I cemectp 170
Paznen 1. AJITEBPA
1 Benenue. [loBTopenue. 1 10 | YcrHsIit ompoc,
MMHCbMEHHAsI paboTa
2 Pa3zBuTue nonstus o 1 35 | Ycrublii onpoc,
qHUCIIe MUChbMEHHAs paboTa
3 KopHu, crenenu u 1 35 | YcrHsiit ompoc,
norapuMbl MckMeHHast paboTa
4 OyHKIUK U TpaduKn 1 30 | YcrHBIi ompoc,
MChMeHHas paboTa
5 YpaBHeHHs 1 HepaBeHCTBa | 1 30 | Ycrasrii ompoc,
MUChbMEHHAs paboTa
Paznen 2. TPUTTOHOMETPUA
6 OcHoBbI TpuroHOMeTpHH | 1 30
II cemectp 153
Paznen 3. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
7 [IpousBoanas 2 4 20 | YcrHbrii ompoc,
MMCEMEHHasI paboTa
8 Wuterpan u ero 2 20 | YcrHBIi ompoc,

MIPUMCHCHUC

MNUCbMCHHAaA pa60Ta

Paznen 4. . DneMeHTH KOMOMHATOPUKH, TEOPUHU BeposiTHOCTEH. CTaTUCTHKA

9 Kombunaropuka 2 20 | YcrHBIi ompoc,
nuchMeHHas pabora
10 | DnemeHTH TeOpHUU 2 2 20 | YcrHBIH ompoc,
BEPOSITHOCTEH. nUCbMEHHas paboTa
11 | Maremaruyeckas 2 20 | YcrHbrii ompoc,
CTaTUCTHKA nUCEMEHHas paboTa
Paznen 5. TEOMETPUA
12 | IIpsiMble U TIIOCKOCTH B 2 20 | YcrHBIH ompoc,
NPOCTPAHCTBE nucbMeHHas paboTa
13 | MHOTOrpaHHHUKH U 2 2 20 | YcrHBIi ompoc,
KpYIJIbIE TeJa nucbMeHHas paboTa
14 | KoopawHAaThl 1 BEKTOPEI 2 13 | Yerslit onpoc,
nMchbMeHHas paboTa
Kontponn 9 »sKk3ameH
UTOI'O: 323 | 340
8
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6.1 Temarnuyeckuii IVIAaH U COAEPKaAHUE Y4eOHOH TMCHUILIAHBI «MaTeMaTHKa»

HaunmenoBanme Copeprxanne yueOHOTO MaTepuana, O6bem | O0BeM
paszesnoB U TeM nabopatopHbie pabOTHl U IPAKTHUECKHUE 4acoB | 4acoB

3aHATHS, CAMOCTOSITEIbHAS paboTa J0 030

o0yJaronuxcs

Paznen 1. Anre6pa

Tema 1.1. IIpakTHyeckue 3aHATHSA 10
Beenenue.
IToBTOpEHUE

[Mpenmer Matematuku. MecTo MaTeMaTHKH B COBPEMEHHOM Mupe | 2

[ToBTopenue. [leiicTBuUS ¢ AECATUUHBIMU U OOBIKHOBEHHBIMH 4

IpobsiMu. JIeUCTBHSA C TOJIOKUTEIBHBIMA M OTPHIIATETbHBIMH

YHUCIIAMHU.

IloBTOpEHUE. YpaBHEHUS, KOPHU ypaBHEHUs. JInHEelHbIE, 2

KBaJ[paTHbIC, IPOOHO-pAIMOHATBHBIC YPaBHEHHUSI.

[ToBTropenue. CteneHb ¢ HENbIM MoKa3areneM. ApudmMeTnueckuii | 2

KBaJpaTHbII KOPEHb

CamocrosiTeibHasi padoTa. 10 10
Tema 1.2. IIpakTUyeckue 3aHATHSA 20
Pa3zButne nonsiTus
0 yHcae

[Tonsitue muOXecTBa. [logmHuOXKecTBO. Onepariuu ¢ 4

MHOKeCTBaMHU. MHOXECTBO HaTYPaIIbHBIX, LIENBIX,

paIMoHATBHBIX YUCEI

MHOeCTBO UPPALMOHAIBHBIX U IEHCTBUTENBHBIX YHCEI 4

MHOK€eCTBO KOMIUIEKCHBIX YUceN. [[OHATHE KOMILIEKCHOTO 12

yucia. ApupMeTHuecKue NEHCTBUSA ¢ KOMIUIEKCHBIMH YHCIIAMH,

n300pakeHre Ha KOOPAMHATHOW TIOCKOCTH. COTpsHKEHHBIE

KOMITJIEKCHBIE YHCIIa, MOJYJIb M apTYMEHT KOMITIEKCHOTO YHCIIA.

®dopma 3anKcH KOMIUIEKCHOTO YnCIia

(reoMeTpuyeckas, TPUTOHOMETPHUECKAsl, aJlre0OpandecKast).

CamocrosiTeibHasi padoTa. 16 35
Tema 1.3 Kopun, IIpakTH4eckue 3aHATHA 38
cTerneHu U
Jorapupmbl

Apudmernaeckuii KBaJpaTHEIN KOPEHb. 8

Kopens n-ii crenenn. OnpeneneHue, CBOKWCTBA

CreneHb ¢ HATYpaJIbHBIM, IIEJIBIM, PAIIMOHAIBLHBIM MTOKa3aTenem. | 10

OnpeneneHue, CBOMCTBA

Jlorapudm uncna. JlecATHUHBINA 1 HATYpaIbHBINA JTOTapu(MBI, 20

YHUCIIO €.

CsoiicTsa Jorapudmos. Onepaiiust JorapuGMUPOBAHUSL.

18 35

CamocTrosiTenbHast padoTa 25




HaumenoBanue Copnepxanue ya4eOHOTo MaTepHuaa, Ob6wem | O0bem
pa3zaesnoB U TeM na0opaTopHbIe pabOTHI U IPAKTUUECKHUE JacoB | 4acoB
3aHSTHA, CAMOCTOSTENbHas paboTa pile 030
oOyJaronmxcs
Tema 1.4 @ynkuun IIpakTHyeckue 3aHATHSA 10
U rpadpuxku
®ynkuusa y = 3, cBoifcTBa M rpaduk. 2
Crenennas QpyHKIHA, €€ CBOWCTBA U rpaduK 2
Onpenesenue nmoka3areiabHON (YHKINH, €e CBOICTBA U 2
rpaduk, MprIMeHeHNe MMOKa3aTeTbHON (YHKIIUH.
Jlorapudmudeckas QyHKIHsI, €€ CBOWCTBA U Tpaduk 4
CamocrosiTeibHasi padoTa 6 30
Tema 1.5 IIpakTHYeckue 3aHATHA 12
YpaBHeHusi u
HepaBeHCTBa
UppaunonanbHbie ypaBHEeHUs. MeTOABI UX pELICHMUS. 2
PemieHne nppalioOHaJIbHBIX YPABHEHUI U HEPABEHCTB
IToka3arenbHble ypaBHEHHUS. 4
PemeHne nokasarenbHbIX ypaBHEHUH METOZ0OM
YpaBHUBaHUS IMOKa3aTeJei, METOIOM BBEICHUS HOBOI
NEPEMEHHOM, PYHKINOHATBHO-TPa()UIECKUM METOIOM.
Penrenue nokaszaresibHbIX HEPABESHCTB
Jlorapudmuyeckue ypaBaenus. Onepanus 4
NOTEeHUHPOBaHUA. TpH OCHOBHBIX METOa PELICHNUS
norapupMUIecKuX ypaBHEHU: QyHKIIMOHAIBHO-
rpadUUeCcKHii, METO/]] IIOTEHIIMPOBAHUS, METO/I BBEICHUSI
HOBOH nepeMeHHOH. JlorapudmMudeckue HepaBeHCTBA
Pelienue cuctem ypaBHEHUH. 2
CamocrosiTenbHast paboTa 6 30
Paznen 2. TPUTTOHOMETPUA
Tema 2.1 IIpakTH4eckue 3aHATHSA 18
OcHoBBI
TPUTOHOMETPHH
Pagnannas mepa yrna. [loBopoT Touku BOKpYyr Hayajna 4

KOOpAWHAT. OHpC,I[eJ'IeHI/IC CHHYCa, KOCMHYCAa, TAHI'CHCA U
KOTaHreHca. 3HaKu CHHYCa, KOCMHYCa, TAHI'CHCa U
KOTAHI'CHCA IO YCTBCPTAM. 3aBHCHMOCTD MCKOY
CUHYCOM, KOCMHYCOM, TAHTCHCOM U KOTAHI'CHCOM
OZIHOT'O U TOI'0 XK€ yrja
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Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, 4
TAHTEHC U KOTAHTEHC YTJIOB (L 1 - 0.
®DopmyJTbl TPUBEICHUS
[TpeoOpazoBaHus NPOCTEHIINX TPUTOHOMETPUIECKUX 4
BBIpaKEHU
Tpuronomerpuueckue ¢pynkuun. O01acTh ONpeaeIeHus 6
¥ MHOXXECTBO 3HAYCHUH TPUTOHOMETPHUECKUX (DYHKITHI.
YETHOCTH, HEYETHOCTD, IEPUOAUYHOCTD
TpUroHoMeTpuieckux ¢pyHkuuii. CBoicTBa U rpaguKu
GYHKIIMA Yy = cos X, y =sin X, y =tg X, y = ctg X.
CamocrosiTe/ibHasi padoTa 6 30
Paznen 3. Hauana MareMaTuyeckoro aHanusa
Tema 3.1 IIpakTHYeckue 3aHATHSA 30
IIpousBoanas
Onpeaenenue npousBoaHou. [lpasuna 6
T PepeHINPOBAHHS.
Tabmura mporu3BOIHBIX.
[IponsBoaHas CI0KHON (PYHKIUN 6
['eomeTprdeckuii CMBICT IPOU3BOTHON (HYHKITHH. 6
YpaBHeHHE KacaTeNIbHOM K rpauKy (YHKIIHU.
Dduznvecknii (MEXaHUIECKUN) CMBICI TPOU3BOIHOM —
UccnenoBanne GyHKINH ¢ TOMOIIBIO TPOU3BOAHON H 6
MOCTPOCHHUE TPAPHUKOB.
Pemenwne 3anaq. [IponsBomHas pyHKIHH, ee 6
MpUMEHEHNE
CamocrosiTesibHast paboTa 12 20
Tema 3.2 IIpakTHYeckue 3aHATHA 20
HMHTrerpan u ero
NpUMeHeHne
IlepBooOpa3zHas GpyHkiuu. [IpaBuina HaX0XKACHUS 8 2
NepBOOOPa3HBIX
[Tnomans kpuBosMHEHOU Tpaneuuu. [lonsitue 8
omnpeeIEHHOTro HHTerpaia. [ eomeTprueckuii u
(U3NYECKUIl CMBICIT OIIPEEICHHOTO HHTErpaa.
®opmyna Herotona— Jleiibuuiia
Heonpenenenuslii 1 onpeaeneHHbIA HHTETPaIbl 2 2
Pemienue 3aqau Ha NpUMEHEHHE UHTErpaia Jis 2

BBIYHCJIICHUA q)HBI/I‘ICCKI/IX BEJIMYUH M IUIOIIAACH
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CamocrosiTenbHasi paboTa

14

20

Pazzen 4. DJIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSTHOCTEN U CTATUCTUKH.

Tema 4.1 IIpakTHyeckune 3aHATHS 10
KomoOnnaTopuka
IIpaBuiio npousBeaeHHUS. 2
ITepecTanoBKH. 2
Pa3zmemienus. 2
Couetanus u ux cBoiictBa. bunom HrioTona 4
CamocTosiTenbHas padoTa 5 20
Tema 4.2 IIpakTHyeckue 3aHATHS 12
JJieMeHTbI TeOpUM
BEpPOSATHOCTEH
CoObITHSI, BUIBI COOBITHIA 2
Komounarmu coosrtrii. COBMECTHBIE U 2
HECOBMECTHBIE COOBITHSI.
BeposiTHOCTB COOBITHSL. 2 2
CroxxeHne BepOsITHOCTEH. 2
HesaBucumbie coObITHS. Y MHOXKEHHE BEPOSTHOCTEN 2
Cratuctuueckasi BEpOsiTHOCTb. BeposaTHOCTh B 2
podeCCHOHANBHBIX 3a/1auax
CamocrosiTenbHast padoTa 3 20
Tema 4.3 IIpakTHYecKue 3aHATHS 10
MareMaTuiecKas
CTATHCTHKA
CryuaiiHpie BeTUIUHBI. BUIBI CIy9JaifHbIX BETHYUH. 2
Ornpeaenenne TUCKPETHOM CIyUaliHON BEIMINHBI, 3aKOH 2

pacnpeneneHus JUCKPETHON CiTydaiiHON BETUMUMHEI, €
YHCJIOBBIE XapaKTEPUCTUKHU
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Hentpanbusie TeHaeHuu. Mona. Meauana.

Mepsi pazbpoca. Pazmax. Jlucnepcus.

CamocrosiTesibHas1 padoTa

20

Paznen 5. TEOMETPIUA

Tema 5.1

IIpsimbie u
IUIOCKOCTH B
NMPOCTPAHCTBE.

IIpakTH4yeckne 3aHATUA

10

OCHOBHbIE MOHATHS CTEPEOMETPUH. AKCHOMBI
CTEPEOMETPHH.
[IpsMBbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE.

[TapamienbHOCTH NPSAMBIX, IPSIMOU U IIOCKOCTH,
IIJI0CKOCTEH

IlepnenauKyJIApHOCTh NPSMBIX, NPSIMOU U

IUIOCKOCTH, IIJTOCKOCTEH

Yros Mexay npsmMoi u
IUIOCKOCTBIO. Teopema 0 Tpex MmepreHIuKyIsIpax.

Yroa Mexay mIoCKOCTSIMU

CamocrosiTenbHast padoTa

20

Tema 5.2

MHOrorpaHHUKH H
KpYyIJible Tejaa

IIpakTH4yeckue 3aHATHS

10

[lonsitue MHOTOrpanHuKa. Bepmunel, pedpa, rpaHu.
Juaronanu.

Ceuenue. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH
[Tpusma, ee cocrapusronye, ceuenue. [psamas u
npaswibHas npusMel. [lapannenenumnen, ky6. CoiicTBa
NPSAMOYTOJIEHOTO Tapajulenenunena, kyoa. Ceuenne
Ky0a, mapasuiesienumeaa

ITupamuna, ee cocTaBstonue, ceucHue. [Ipapmibaas
nupaMuia. Y cedeHHas upamMuia

Humuaap u ero snemenTsl. CedeHne MMHApa
(mapasuienbHOEe OCHOBAHMIO U OCH). Pa3BepTka unnuHapa
Konyc u ero anementsl. CeueHre KoHyca (TapajuienbHOe
OCHOBAHUIO U IIPOXOJIslliee uepes3 BepiinHy). Pa3Beprka
KOHyca. Y CeueHHBIN KOHYC.

ap u chepa. Bzaumuoe pacnonoxenue chepsl u
wiockoct. CeueHue mapa, chepsl
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CamocrosiTenbHasi paboTa 5 20
Tema 5.2 6
Koopannatel u
IIpakTH4yeckne 3aHATUA
BEKTOPbI
JlexapToBbI KOOPJIMHATHI B MpocTpaHcTBe. KoopauHaThl 2
TOYKHU. PaccTosiHrEe MEXKy TBYMS TOUKaMHU.
KoopanHatel cepeiuHbl OTpe3Ka
BexkTtopsl B mpocTpaHCTBE. YOI MEXAY BEKTOpaMH. 2
CxkanipHO€E IPOM3BEACHNE BEKTOPOB
CuMMeTpHs OTHOCUTEIHFHO TOYKH, MPSMOMH, TUIOCKOCTH. 2
Cummerpus B KyOe, napaiienenuriese, mpusme,
mUpaMue
CamocTrosiTeqibHasi padoTa 4 13
IIpomexxyTounas 9 9
aTrecTanms
(Ix3ameH)
Bcero: 340 340

30




7. YH EBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUENPOI'PAMMBI YYEBHOHN JUCIIUIIJINHBI
YYEBHO-METOAUYECKOE OBECIHEYEHUE

Oosi3aTesibHAA JIMTEpaTypa:

1. bammakoB M.M. Maremaruka: yueOHoe usganve / baimmakos M.U. - Mocksa
: Axanemus, 2025. - 288 c. (O6meoOpazoBaTebHast MOATOTOBKA B YUPESKICHUIX
CIIO). - URL.: https://academia-moscow.ru

JlonoJIHUTeIbHASI JTUTEpaTypa:

1. Aiumo III. A., Komsrun FO. M., Tkauésa M. B. [u np.].Maremaruka:
anreOpa U HavaJla MaTEMAaTHYECKOIO aHaM3a, reoMeTpus. Ainredpa W Hauana
MaTreMatuyeckoro aHanu3a. 10-11 kmaccel: 0a30BbI U YIIIyOJIEHHBIA YPOBHU :
yueonuk — 12-e u3n. — Mocksa : IIpocBemenue, 2024. — 464 c¢. — ISBN
978-5-09-112136-0. — Teker : DAACKTPOHHBIN // DIEKTPOHHBIA pecypc
nudpoBoit oopazoBarenbHol cpeasl CIIO PROFob6pa3osanue : [caiit]. — URL:
https://profspo.ru/books/132452

2. Atanacsu JI. C., byryzoB B. ®., Kagomue C. b. [u nap.].Maremaruka:
anredpa U Hayajla MaTeMaTHYEeCKOTO aHalIu3a, TEOMETPHUSI.

['eometpus: 10-11 kmaccsl: 0a30BbIi U yrayOiIEHHBIN ypOBHY : yueOHUK / — 12-
e m31. — Mocksa : [Ipocsemenue, 2024. — 288 c¢. — ISBN 978-5-09-112137-7.
— Texcr : aneKkTpoHHbIN // DNEKTPOHHBIA pecypc HUPPOBON 00pa3oBaTeIbHON
cpebl CIIO PROFo0OpazoBanue ; [caiiT]. — URL:
https://profspo.ru/books/132455

3. bammakoB M.U. / Maremaruka. 3amadynHuk: y4e0. mocoOue Iisl CTYACHTOB
yupexaeHuit cpen. mnpod. OOpazoBanusa. 1-e wusnmanume; OOmecTBo ¢
OTPaHUYEHHOW  OTBETCTBEHHOCTHIO  (OOpa3oBaTeNbHO-U3IATEIBCKUM  LIEHTP
“Axanemus’”’

4. A. TI. Kapn. Maremaruka: 6a30Bbiii ypoBeHb. B 2 wactsax. Y.l : ydeOHOe
nocoOue Jyisi 00pa3oBaTeIbHBIX OpPTaHU3aIUi, PeaM3YIOIMX 00pa30BaTelIbHbIE
porpaMMbl cpesiHero mnpodeccuonaabHoro odpaszosanust / A. I1. Kapm, A. JI.
Bepuep. — Mockaa : [Ipocsemnienne, 2024. — 320 ¢. — ISBN 978-5-09-108509-
9, 978-5-09-108510-5 (u.1). — TekcT : 37eKTpOHHBINA // DIEKTPOHHBINA pecypc
nudpoBoii oopazoBarenbHoi cpeapl CIIO PROFobOpa3osanue : [caiit]. — URL:
https://profspo.ru/books/139363

5. A. II. Kapn. Maremaruka: 0a3oBblii ypoBeHb. B 2 wyacTsax. Y.2 : ydeOHoe
nocobue Juisi 00pa3oBaTeNbHbIX OpPraHU3alUi, peau3yIOIMX 00pa30BaTelIbHbIE
pOTrpaMMBbI cpeiHero mnpodeccuonaabHoro odpaszosanus / A. I1. Kapn, A. JI.
Bepuep. — Mockaa : [Ipocsemnienue, 2024. — 256 ¢. — ISBN 978-5-09-108509-
9, 978-5-09-108511-2 (u.2). — Tekct : amekTpoHHbINA // DIEKTPOHHBIN pecypc
udposoit oopazoBatenbHor cpenbl CIIO PROFo6pa3zoBanue : [caiit]. — URL:
https://profspo.ru/books/139364

boromonos, H. B. Marematnka : y4eOHUK 1711 cpeaHero mpodeCCHOHATBLHOTO

obpazoBanusi/ H. B. boromonos, II. U. Camoiinenko. — 5-¢ u3a., mepepad. u
nor. — Mocksa : UznatensctBo HOpaiit, 2025. — 401 ¢. — (ITpodeccrnonansroe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr : DdNEKTPOHHBIA //
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https://academia-moscow.ru/
https://profspo.ru/books/132452
https://profspo.ru/books/132455
https://profspo.ru/books/139363
https://profspo.ru/books/139364

OO6pazoBaTenbHas miatdopma FOpaiir [caliT]. — URL:
https://urait.ru/bcode/560677

6. [TonoB, A. M. MaremaTuka a1 SKOHOMHUCTOB : Y4EOHUK W MPAKTHUKYM [IJIs
cpennero npodeccuoHanbHoro oopazosanus / A. M. [lonos, B. H. CotHukoB. —
2-¢ u31., nepepad. u norn. — Mocksa : U3aatensctBo Opaiit, 2024, — 384 c. —
(ITpodeccuonansuoe odpazoranue). — ISBN 978-5-534-19066-3. — Tekcr
aNeKTpoHHbI // OOpaszoBatenbHass 1atrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/555865

7. Kpemep, H. 11I. MaremaTuka s KoJulepKeH : yaeOHOe mocoOue AJisi CPeTHETOo
npodeccuonansaoro oopazoanus / H. III. Kpemep, O. I'. KoncrantunoBa, M.
H. ®punman ; mox pegakuuei H. 11, Kpemepa. — 12-e u3z., mepepab. u mom. —

MockBa : MzparensctBo IOpaiit, 2024. — 408 c. — (IIpodeccuonanbHoe
obOpaszoBanne). — ISBN 978-5-534-17852-4. — Tekct : 2JI€KTpOHHBIN //
O6pa3zoBartenbHas matdopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/536272

8. MaremaTuka : y4eOHUK JUIsl CpeHero mpodeccuoHaibHoro oopazoBanus / O. B.
TatapuukoB [u ap.] ; mox obmieit penakuueit O. B. TatapaukoBa. — Mocksa :
N3narensctBO FOpaiit, 2025. — 450 ¢. — (IIpodeccronansuoe obpazoBanue).
— ISBN 978-5-9916-6372-4. — Texkct : snextponHbli // ObOpa3oBaTelbHas
wrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561259

9. Ilenvanckuii, C.b. OCHOBbI Ha4aJbHOTO Kypca MAaT€MAaTHKH B TpUMEpax H
3ajadax : yqe6Hoe nmocobue / C.b. Ilenuanckuii. — Munck : PUITO, 2018. — 240
C. WJL Pexum JIOCTyTa:
URL.: https: //blb|IOC|ub ru/index. php’)paqe book&id=497498
HuTepHET-pecypcehl:
1. Poccuiickas siekTpoHHas mikosa https://resh.edu.ru/
2. Dnexrponnblii pecypc PROFo6pa3zoBanue https://profspo.ru/

7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Peanuzammss mporpamMmbl  0011€00pa3oBaTENbHON — YUEOHOW — TUCIIUILIUHBI

«Marematrka» OCYIIECTBISCTCI B Y4eOHOM KaOWHETE MaTeMaTHYeCKUX U
€CTECTBEHHOHAYYHBIX AHUCIUIUIMH B KOTOPOM €CTh BO3MOXHOCTH MPOBOJIUTH
3aHSTHS, TPYNIIOBBIC M WHIWBUIyAIbHBIC KOHCYJIbTAIIUU, TEKYITUH KOHTPOJb U
MPOMEXKYTOUHYIO aTTECTAllMI0 KakK B TPAJAUIIMOHHOW Qopme, Tak U C
HCIIOJIb30BaHUEM WHTEPAKTUBHBIX TEXHOJOTUM U Pa3IMYHBIX 00pa30BaTEIIbHBIX
METOIUK.
[lepeuenb oOOpyIOBaHUS U OOBEKTOB Il TMPOBEICHUS 3aHATUH: TapTa
JIByXMeCTHasi - 18 IIT., CTyJibg ydeHHUYeckue - 36 mT., JocKa KiaccHas - 1 mrT.,
CTOJI TIpernojiaBaress - 1 mr., CTyJ npenojasarens - 1 mr., kapeapa-TpudyHa - 1
IIIT., CXeMBI, cTeH bl - 10 1mT., Bemranka — 1 mr.;

NmeroTcs Takke ydeOHbIE ayJUTOPUU JJISI CAMOCTOSATEILHON paboThl, KAOMHETHI
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JUI.  TPOBEACHUS NPAKTUUECKUX 3aHATHM, OCHAIEHHbIE OOOpYyJI0BaHUEM
TEXHUYECKUMU CpEJCTBAaMU OOY4YEHHMs] M MaTepualaMH, YYUTHIBAIOIIUMU
tpedoBanust DI'OC COO u ®I'OC CIIO.

[Tomemennss  kaOWMHETOB  yNOBIETBOPSIIOT  TpeOoBaHusiM  CaHUTapHO-
sanuAeMuosiornyeckux npaswin M HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) m
OCHAILIEHO OOOpYJIOBaHWEM, B TOM YHCJIE CIEHHAIM3UPOBAHHON Yy4eOHOH
MeOenbl0 M CcpelacTBaMU  OOyYEeHHUs, JOCTATOUYHBIMH JJISi  BBIIIOJIHEHUS
TpeOOBaHMIA K YPOBHIO MOATOTOBKHA 00YUaIONTUXCS.

[Ipn mpoBeneHMHM 3aHATHA WCIOJIB3YETCS DJJICKTPOHHBIM pecypc rudpoBOMA
oOpa3oBaTenbHOI cpelbl «PROFo6pazoBanue» 51 DJIEKTPOHHBIC
oOpa3zoBarenbHbIe pecypcbl Hayunoit oubnamorexu JII'Y.

JlocTylm K KOHTEHTYy M CEpBHCAaM Ha JJIEKTPOHHOM pecypce HudpoBoit
obOpazoBarensHoil  cpeapl  CIIO PROFoOpa3zoBanue rmpenocTaBisercs B
COOTBETCTBHH C ycioBUsIMU noanucku JAI'Y depes nuuHbii KaOUHET.
JucnuninHa peanu3yercss B TPaJUlMOHHOM QopMare, ¢ HMCHOJb30BaHUEM
WHTEPAKTUBHBIX (OpPM TMPOBEACHUS Y4EeOHBIX 3aHATHUH, B CHHXPOHHOM H
ACHHXPOHHOM  PEXKHUME Ha oOpa3zoBaTenbHON athopme CIIO
PROFo6pa3zosanue https://profspo.ru/.
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