MYHHUHUIA/ILHOE G107KeTHOE 00pa30BaTe/IbHOE YUpeKIeHHe
«lkoa Ne 105 umenn M.H. Pynr»
ropoackoro okpyra Camapa

A s N o

PACCMOTPEHO MPOBEPEHO _PVTBEPKIATO
HA 3aCENaHHKM METOANYECKOrO 3amecrturesb aupektopa no YBP Jupekrop ‘MBOY Ixons Ne 105 r.0. Camapa
00beAMHEHHA YUUTEIeH M BO)] &LlK():[bl Ne 105 r.o. Camapa ge o ,"""7{'; !
MBOY 1lkone Ne 105 &1/ TEroposa E.B. / g8 __i‘-f‘ < ~~/Basdna M.B./
r.o. Camapa OO i - ;. -®UO
[Mporokon Ne _13__ or « 30 » wons 2022 . B fpugayNe  156-qgn_ or
« 29 » moua 2022, 3 « 30 _» amowi = 2022 r.
(.l"
PABOYAS ITPOI'PAMMA
(Ha3BaHwue)

10 MaTEMAaTHUuKC

YPpOBEHB NMPOrpaMMBbl
cpeaHee obiiee oOpa3oBaHUE
10-11 kmaccer

CocraBurens (1):

bykarnna C.A., BeICIIasgs KaTEropus

(®.N.0. yuurens, KaTeropusi)

r. Camapa



HACIIOPT PABOYEHN ITPOT'PAMMBI

Kiaacce

10-11

Ipeamer

Marematuka

YpoBeHb NPOrpaMMbl

ba3oBbIii 1 yriryOJIeHHBIN

KoiuuyecTBO 4acoB B Hee10

basosblil yposens 10 kitacc - SyacoB

(Momyinb anredpa - 34., MOJIyJIb T€OMETPHS - 24)
Yrny6nénnbiii ypoBeHb 10 kiacc - 6 gacos
(Momyinb anredpa - 4 4, MOJTyJIb TeOMETpUsI — 2 1)

ba3zoBblii ypoBeHb 1 1kimacc - SyacoB

(Monmynb anredpa -34., MOIYJIb TEOMETPHS - 24)
Yrny6néunslii ypoBenb 11 kiace - 6 yacoB
(Momynb anrebpa - 4 4, MOJyJTb TEOMETPUS — 2 °)

Koan4yecTBo 4acoB B roj

bazossiit yposens 10 kitace - 1704

(Momyns anredpa -1029, Moxyib reoMeTpHs - 6849)
Yrny6néunsit ypoBenb 10 knacc - 204 yaca
(Momynb anrebpa - 136 4, Moayns reomeTpus — 68 1)

bazossiit ypoBens 11kimacc - 1704

(Momynb anrebpa -1024, Moaynb reoMeTpus - 684)
Yrny6nénnsiii ypoBenb 11 knacce - 204 gaca
(Momynsb anrebpa - 136 4, Mmogynbs reometpus — 68 )

Pabouast nporpamma
COCTABJICHA B COOTBETCTBMM C
TPpeOOBAHUSIMU

dIoC COO

Pabouasi nporpamma
COCTABJIEHA HA OCHOBE
NporpaMmbl

Maremaruka: anreOpa 1 Hadaia MaTeMaTH4ecKoro aHaln3a,
reoMmeTpus. Anredpa 1 Hauaaa MaTeMaTu4eckoro aHaJInu3a.
10 knacc (6a30BBIi U YIITyOJIIEHHBIA YPOBHHU):
Mmetonuueckoe nocobue s yuurens / A. I. Mopakosuy, IT.
B. CemenoB. — 4-e uzn., nepepad. — M.: MHemo3uHa,
2017.

CoopHuuk nporpamm coct. bBypmucrposoii T.A., IIporpamma
i OY, I'eometpus, 10-11 kitace (6a30BblIif 1 yriTyOaeHHBIH
ypoBHH), M., IIpocsemienne, 2018

Y4yeOHuK

MopnkoBuu A.I'., Cemenos I1.B. "Maremaruka: anredpa u
Hayajla MaTeMaTUYecKoro aHajau3a, reomerpus. Airedpa u
Havaja mareMmarudeckoro ananu3a", 10 k. (0a30Bslii 1
yrayoseHHbId ypoBHH). KoMmrekT u3 2-x gacreid, M,
Muemo3suHa, 2021

Mopakosuu A.I'., Cemenos I1.B. "Maremaruka: anredpa u
Hayaja MaTeMaTHYeCKOro aHalln3a, reoMeTpusi. Anredpa u
Hayajia MareMaruyeckoro ananu3za", 11 ki. (6a3oBblii 1
yrinyoneHHbIi ypoBHu). KoMiiekt u3 2-x yacreit, M,
Mmuemo3zuna, 2020

AranacsH JI.C., byry3os B.®., Kagomues C.b. u np.
['eomeTpus (6a30BbIN U yriyOaeHHBINH ypoBHH), 10-11
kiacc, M., Ilpocsemenue, 2018




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA MATEMATHUKA

N3ydyenne MareMaTMKH B CTaplied MKosue JaéT BO3MOMKHOCTb — JOCTHIKCHHS
00y4aroIUMHUCS CIEIYIOIUX PE3YIbTAaTOB.

JInuHoCTHBIE!
1) popmynupoBaHue U OOBSCHEHHE COOCTBEHHON TMO3MIMU B KOHKPETHBIX CHUTYalUsX
OOIIIECTBEHHON JKM3HM HA OCHOBE IIOJIyYEHHBIX 3HAaHMW C MO3MLMHM HOPM MOpalud U
00I11€4eTIOBEYECKUX [ICHHOCTEH, MpaB U 0053aHHOCTEN IpakJaHHHA
2) c(hOpMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKH; KPUTHYHOCTb MBINUICHUS, YMCHHME paclO3HaBaThb JIOTMYECKH HEKOPPEKTHbIE
BBICKA3bIBAHHA, OTIIMYATh TUIIOTE3Y OT q)aKTa;
3) TOTOBHOCTb M CIOCOOHOCTh BECTHM JUAJIOr C JPYTMMHU JIIOJAbMH, JIOCTUIaTh B HEM
B3aMOIIOHUMaHUsA, HAXOOUTh 06H_[I/Ie eI 1 COTpyAHUYIATh AJId UX JOCTUIKCHUS,
4) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, AETbMU MJIAJIIEIO BO3pacTa, B3pOCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCae10BaTeNbCKON, MPOEKTHOM U Jpyrux
BUAX OEATCIIbHOCTH,
5) TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMUIO, B TOM UHUCIIE CAMOOOPa30BaHHIO, HA MPOTKEHUN
BCEH JKM3HM; CO3HATEIbHOE OTHOLIEHHME K HENPEpPhIBHOMY OOpa30BaHUI0 KakK YCIOBHIO
YCIEIIHOM MpoeccuOHaTbHON U 001IECTBEHHON 1€ TEIbHOCTH;
6) ScTeTHYeCKOe OTHOLIEHHE K MHpPY, BKJIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;
7) oco3HaHHBII BBIOOp Oynymied mnpodeccur M BO3MOXKHOCTEH peanu3aluyd COOCTBEHHBIX
JKHU3HCHHBIX IINIaHOB;, OTHOLICHHUC K HpO(l)GCCHOHaHBHOﬁ JACATCIIBHOCTH KaK BO3MOXHOCTHU
ydacTUs B pEIIEHUM JIMYHBIX, OOILECTBEHHBIX, TI'OCYJapCTBEHHBIX, OOLICHAMOHAIBHBIX
npooeMm.

MeTanpenmMeTHbIe!

. HaXOJIUTh U U3BJIEKATh MHPOPMAIIUIO B PA3TUYHOM KOHTEKCTE; OOBSICHIThH U OMKUCHIBATH
SBIICHUSI HA OCHOBE MOJTYYCHHON HH(POPMAIINH; aHATU3UPOBATh U MHTETPUPOBATH MOJTYYCHHYIO
nHpopmaInio; GopMyITHPOBATH MPOOJIEMY, HHTEPIPETUPOBATH U OIIEHUBATH €€; JeNaTh BHIBOJIBI,
CTPOMUTH MIPOTHO3bI, IPEJIaraTh IIyTH PELICHUS;

o YMEHHME CaMOCTOATEIbHO ONPENENATh LEIN JEATEIbHOCTH U  COCTaBJISATh  IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSTEIBHO  OCYIIECTBIATh, KOHTPOJIUPOBATb M KOPPEKTHPOBATh
JeSITENIbHOCTD; UCII0JIb30BAaTh BCE BO3ZMOXKHBIE PECYPCHI JJISl TOCTHXKEHHUS MOCTAaBICHHBIX LENeH n
peanu3alyy IIaHOB JeITeIbHOCTH; BEIOUPATh YCIIEUIHbIE CTPATETUU B Pa3IMYHBIX CUTYalHAX;

. YMEHHE MPOJIYKTUBHO O0IAThCS U B3aMO/IEHCTBOBATh B IIPOLIECCE COBMECTHOM
NeSITebHOCTH, YUYUTHIBATh MO3UIMU APYTHX YYACTHUKOB AEATEIBHOCTH, 3((EKTUBHO pa3peliaTh
KOH(JIMKTHI;

. BJIa/ICHNE HaBbIKaMU MO3HABATENIbHOM, yueOHO-UCCIIeI0BATENbCKON U MPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHus MpooiieM; CIOCOOHOCTh U TOTOBHOCTh KCAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELICHUS IPAKTUUECKUX 3a7ja4, IPUMEHEHHUIO

pa3IMYHbIX METOJOB IMO3HAHUS;

o TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOATENbHOIN MH(OPMAIIMIOHHO-TIO3HABATEIbHON
NeSITeIbHOCTH, BKIIIOYas yMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX HH(POpPMaIINH,
KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAILINIO, TOTY4AEMYIO U3 PA3ITUYHBIX
HCTOYHUKOB;

o YMEHHE HUCII0NIb30BaTh CPEACTBA MH(OOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
(manee — UIKT) B penieHMH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPTraHU3allMOHHBIX 33714 C
coOnrofeHreM TpeOOBaHUI SPrOHOMUKY, TEXHUKU O€30MMaCHOCTH, TUTUEHBI, PeCypcocOepeKeHuts,
MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(OPMAIIIOHHOH 0€30MacHOCTH;

®  BJIAJICHUE S3BIKOBBIMHU CPEICTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHMUs, CII0JIb30BaTh aJICKBAaTHBIC A3bIKOBBIE CPE/ICTBA;

e  BIAJICHHE HAaBbIKAMHU IIO3HABATEIILHOU PE(PICKCHM KaK OCO3HAHUS COBEPLIAEMBIX ACHCTBUM U
MBICIIUTENIBHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMM, IPaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TI03HABATENIbHBIX 33/1a4 U CPE/ICTB MX JTOCTUKEHHUS.






IIpenmeTHble pe3yJbTaThI:

ba3oBblii ypoBeHb

Yri1y0/1eHHBIH YPOBeHb

BbINyCKHUK HAYYHTCS

BbINyCKHUK MOJIYYUT
BO3MOKHOCTh HAYYHThCS

BbInycCKHUK HAY4YHTCS

BbinycKHHUK NOJY4YHT
BO3MOKHOCTh HAYYHThCSI

Ilesn ocBoeH

usl mpeaMeTa

s ucrionp3oBaHus B
MOBCEIHEBHOM KM3HU U
obecrieyeHrst BO3MOKHOCTHU
YCIEIIHOTO TTPOIOJIKEHHUS
00pa3oBaHMs 110 CIEIUATBHOCTSM,
HE CBSI3aHHBIM C MPUKJIAJHBIM
HCIIOJIb30BAaHUEM MaTeMaTHKH

s pazsumusi mvlusienus,
UCNONIL308AHUS 8 NOBCEOHEBHOLL
JHCU3HU U 0Decnedenus
B03MOICHOCHU YCHEUWHO20
npoooIdICeHUs. 00PA308aHUS NO
CNeYUanIbHOCMSM, He CEA3AHHbIM C
NPUKLIAOHBIM UCNOTIb30BAHUEM
mamemamuxu

JI71s1 yCTIEIHOTO MPOI0IKEHHUS
o0Opa3oBaHUs 1O
CIIEIUATIBHOCTSIM, CBA3aHHBIM C
IMPUKJIAAHBIM HUCITIOJIB30BAHUCM
MaTeMaTHKH

s obecneyenust 603MONCHOCMU
VCREWH020 NPOOOJINHCEHUS
obpazosanus no
CNeYUaIbHOCMSM, C8A3AHHBIM C
ocyujecmenenuem HayyHou u
Uccneo008amenbCKoll
oeamenvHocmu 6 obaacmu
MAMEMAMUKU U CMENCHBIX HAYK

TpeboBaHus K pe3yabTaTam

dnemenmel meopuu MHOJIcecme u MAMEMAMUUECKOU T0ZUKU

— OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATUSMH: KOHEUHOE
MHOXECTBO, JIEMEHT
MHOECTBA, TIOJIMHOXECTBO,
nepecevyeHne u 00beAMHEHUE
MHOECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPJMHATHOMN
MpsIMOH, OTPE30K, UHTEPBAJI,

— omepupoBaTh Ha 6a30BOM
YPOBHE MOHATHIMHU:
YTBEPKJIEHUE, OTPULIAHHE
YTBEP)KJICHHS, ICTHHHBIC U
JIO’KHBIE YTBEPKICHUS,
MPUYMHA, CIIEJCTBUEC, YACTHBIN
ciydaii 00IIero yTBEepKIeHUS,
KOHTPIIPUMED;

—  Onepuposamv NOHAMUAMIU:
KOHeUYHoe MHOICEeCmaO,
9/1eMeHM MHOHCECmeda,
NOOMHOMCECMB0, nepecedenue
U 00veOUHeHUe MHONCECMS,
YUCTI0BbIE MHONCECTNBA HA
KOOPOUHAMHOU NPSAMOLU,
ompe30K, UHmepsd.l,
NOJIYUHMEPBAI, NPOMENCYMOK
C 8bIKOJIOMOU MOYKO,
epaghuueckoe npedcmasieHue
MHOJHCECM8 HA KOOPOUHAMHOU
NIOCKOCIU;

— onepuposamv NOHAMUAMU.
ymeepaicoenue, Ompuyanue
YmMBep#COeHUsl, UCTUHHbLE U

— (CB000HO OMEpUpPOBATH
HNOHSATUSMU: KOHEUHOE
MHOECTBO, 3JIEMEHT
MHOX€ECTBA, [IOJIMHOXECTBO,
nepecevyeHue, 00beAMHEHUE 1
Pa3HOCTb MHOXECTB,
YHUCJIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM IIPSIMOH,
OTpE30K, MHTEPBAJI,
IIOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduueckoe MpeacTaBIeHue
MHOKECTB Ha KOOPJIMHATHOMN
IIJIOCKOCTH;

— 3a/aBaThb MHOKECTBA
MIEPEYNCIICHHEM U

HHocmuoicenue
pe3ynemamos pasoena |l;
onepuposams NOHAMUEM
onpeoeneHusl, 0CHOBHLIMU BUOAMU
onpeoeneHull, OCHOBHbIMU BUOAMU
meopem,

NOHUMAMmMb Cymb
KOCBEHHO20 0OKA3AMEeNbCMEd,
onepuposamv NOHAMUAMU
CUEeMHO20 U HECUEMHO20
MHOJICECBA;

NpUMEHSIMb Memoo
Mamemamuyeckol UHOYKyuu 0
npoBeOeHUs. PACCYHCOEHULL U
00KA3amMenbCme U npu peueHun
3a0au.




HaXOJUTh MEpECEUECHUE U
00bETMHEHUE IBYX MHOXECTB,
MIpeJICTaBICHHBIX rpauuecKku
Ha YMCIIOBOU MPAMOW;

CTPOUTH HA YUCIIOBOM MPSIMOMH
MOJIMHO’KECTBO YHUCIIOBOTO
MHO’KECTBA, 3aJJaHHOE
MPOCTEHIINMHU YCIIOBUSIMU;
pacrno3HaBarb JIO’KHBIE
YTBEpXKICHHUS,  OLIMOKH B
paccyxaeHUsIX, B TOM
4Huclieé C  HUCIOJb30BAaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoii orcusnu u npu

usydeHuu Opyeux npeomemos:
WCIIOJIb30BaTh YHUCIIOBBIC
MHOKECTBA Ha KOOPIMHATHOMN
npsiMOi VIS OTHCaHUs
peaTbHBIX MIPOIIECCOB u
SIBIICHUI;

MTPOBOINTH JIOTUYECKHE
paccyX JeHUs B CUTYyalHsX
MOBCEIHEBHON XU3HUA

JIOJCHBIE YIMBEPHCOEHUS,
npuuuna, cieocmeue,
yacmmuwlil cryyail ooue2o
VMEepcOenUusl, KOHMmpnpumep;,
npoeepsms NPUHAONEHCHOCTD

IIeMeHma MHOHCECMBY,
HaxoOumev  nepeceuenue U
00veouHeHue MHOJICeCms, 8
MoM uucie npeocmasieHHbIX
epaguyuecku  Ha  YUCTOBOU
npAMOU U HA KOOPOUHAMHOU
NIOCKOCMUL;

npoeooums  0oKazamesbHble
paccyscoenus ons
obocHosanus ucmuHHOCMU
VMEEPHCOEHU.

NOBCEOHEBHOU JICUHU U NpU
u3yyeHuu Opyeux npeomemos.

UCNOIb308aMb yucnogvle
MHOICeCmsa Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU nI0CKOCTU
0Nl ONUCAHUSL  peanbHblX

npoyeccos u siGneHull;
npoeooums  QoKazamenvHble
paccyscoenus 8  CUMyayusx
NOBCEOHEeBHOU  JHCUZHU,  NpU
peweHuu 3a0ay U3 Opyeux
npeomemos

XapaKTepUCTUYECKUM
CBOMCTBOM;

OIIEpUPOBATH NOHATUSIMHU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPKJICHHS], ICTUHHBIE U
JIOYKHBIE YTBEPKIACHUS,
IPUYMHA, CIEICTBUE,
YaCTHBIN cllydail o0miero
YTBEPKJICHUSI, KOHTPIIPUMED;
IIPOBEPATh  NPUHAJIEKHOCTD
3JIEMEHTA MHOKECTBY;
HaXOJIUTh MEPECCUCHUE U
00beIMHEHNE MHOXKECTB, B
TOM YHCJIE MIPEICTABICHHBIX
rpaduyecKy Ha YUCIOBOMN
IPSIMOM ¥ HA KOOPAMHATHOU
IJIOCKOCTH;

MPOBOJIUTh  JIOKAa3aTeIbHBIC
paccyXieHus JUISL
000CHOBaHUS UCTHHHOCTH
YTBEPKICHUM.

B nosceonesnoii socuznu u npu
u3yyeHulU Opyaux npeomemos:

HCII0JIb30BATh YHCIIOBBIE
MHO’KECTBA Ha KOOPAMHATHOM
IpsIMOMI U Ha KOOPAWHATHOU
IUIOCKOCTH Ul ONHCAHUS

peanbHbIX IIPOLIECCOB u
SIBJICHU;
MPOBOJUTh  JOKa3aTEJbHbIC

pacCyXIeHHsI B CHUTyalHsIX
MOBCEAHEBHOW JKM3HU, IIpU
pelIeHnH 3aJa4 M3 JPYrux

— B nosceonesnou scuznu u
npu u3yyeHuu Opyeux npeomemos:
UCNONb3068aMb meopemuxo-
MHOJICECTNBEHHDILL  SA3bIK U S3bIK
JIO2UKU Ol ONUCAHUSL PeaibHbIX
npoyeccog  u  AGleHUll,  Npu
peuteHuy 3a0ay Opyaux y4eOHbIX
npeomemos




MPEIMETOB

Yucna u ¢ bIpANHCEHUA

— OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATHUSMHU: LIEJ0€
YHCII0, IETUMOCTb YHCEl,
OOBIKHOBEHHASI IPOOD,
JecATu4Has ApoOb,
panroHaIbHOE YUCIIO,
npUOINKEHHOE 3HAYEHNE
qucia, 4acTh, JOJI,
OTHOILIEHHE, IPOLIEHT,
MIOBBIIICHUE U TOHWKECHUE HA
3aJJaHHOE YMCJIO IIPOLICHTOB,
Macirao;

— omnepupoBaTh Ha 0a30BOM
YPOBHE MOHATHAMM: JIOrapu(pm
qHcia, TPUTOHOMETpUYECKast
OKPY’KHOCTb, IpajlycHasi Mepa
yIia, BeJIUYHHA yTIIa,
3aJJaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHTEHC W KOTaHT'€HC YTJIOB,
HMEIOIINX TPOU3BOJIbHYIO
BEJIMYHHY;

—  BBINOJHATH apuMeTHIecKue
JeUCTBUS C LEbIMU U
panroHaTFHBIMU YUCIIAMHU;

—  BBINOJHSATH HECJIOKHBIE
npeoOpa3oBaHuUs YUCIOBBIX
BBIPAXKEHMI, COIEPIKAIUX
CTEIEeHH YHuce, TM00 KOPHU U3
qucen, TM00 Jorapugpmbl

C80600HO onepuposamu
NOHAMUAMU. Yeloe YUCTLO,
0eIUMOCMb Yucei,
00bIKHOBEeHHAsL OPODY,
oecsimuynas Opoow,
PAYUOHATIbHOE YUCTLO,
NPUOIUINCEHHOE 3HAYEHUE
yucna, yacmo, 004,
OmHOWeHUe, NPOYEHM,
no6blleHUe U NOHUNCEHUE HA
3A0aHHOE YUCIIO NPOYECHMOS,
macumao,

nPUBOOUNMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCEAMU
oenumocmu;

onepuposamv NOHAMUSIMU.
Jnozapugm uucia,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCHb, PAOUAHHAS U
2paodychas mepa yend,
BeUYUHA Yed, 3A0AHHO20
mouKoU Ha
MPUSOHOMEMPULECKOT
OKPYIHCHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOU3BOTILHYIO
BEIUYUHY, YUCIA e U T,
8bLINOIHAMb apughmemuyecKue
oeticmeaust, couemast ycmmwle u
NUCbMeHHble NPUEeMb,
npUMeHsist npu

— CB00OJHO OTIEpUPOBATH
MOHATHSIMH: HATYpaIbHOE
YHUCJI0, MHOXKECTBO
HATYpaJIbHBIX YHCEJI, IIEJI0C
YHUCJI0, MHOKECTBO LIEJIBIX
qyucen, 0OBIKHOBEHHAs JPOOb,
JECSATHYHAS APOOBb,
CMEIIaHHOE YHCJIO,
paIMoHaILHOE YHCIIO,
MHO>KECTBO PaIlMOHATBLHBIX
qucell, UppaIoHaIbHOe
YHCII0, KOPEHb CTEIICHH N,
JIECHCTBUTEIBLHOE YHCIIO,
MHOKECTBO I€HCTBUTEIBHBIX
4ucell, TeOMETpUIECKas
UHTEPIPETAINS HATYPATbHBIX,
IEJBIX, PAIlHOHATBHBIX,
JICHCTBUTEIILHBIX YHCET;

— IIOHMMATh U OOBICHATH
pa3Huly MCXKIY MO3UIIMOHHOM
1 HETIO3UIIMOHHOM CHCTeMaMu
3alliuCHu YU CCII;

— TIEpEBOAMTDH YUCIIA U3 OJHOMN
CHUCTEMBI 3aIIUCH (CUCTEMBI
CUMCIICHUS) B IPYTYIO;

— JOKa3bIBaTh MU UCIIOJIb30BaTh

Jocmuoicenue pezyibmamog
paszodena l;

C80000HO Onepuposamv
YUCTIOBBIMU MHOINCECTBAMU
npu pewenuu 3a0ay;

noRUMamsb npudurHvl U
OCHOBHbIE Udeu pacuiupenus
HYUCTIOBbIX MHOJCECMS,

611a0enmsb OCHOBHbIMU
NOHAMUAMU MEoPUl
0enumMocmu npu peulenuu
CMAaHOapmMHuIX 3a0ay

umems bazosvie
npeoCcmasieHus 0 MHONCECMEe
KOMNJIEKCHBIX YUCEe;

Cc80O0OHO 8bINOJIHAMb
moicoecmeenmvle
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jlocapughmuyeckux,
CMENeHHbIX BbIPANCEHUL;

e1ademuv opmynou buHoma
Hvtomona;

ymenib 6blNOJIHAMb 3ANUCH
qucia e I’l03uuu0HHOﬁ




qHCell;

CpaBHMBATh pallOHAJIbHbIC
YHCIIa MKy COOOM;
OLICHUBATh U CPABHUBATH C
paloHaIbHBIMU YHCIIAMU
3HAUYEHUS 1IEJIbIX CTENEHEN
yucesl, KOpHEW HaTypajJbHOU
CTEIIEHU U3 YHCEll,
Jorapu(MoB YUCell B IPOCTHIX
CIIy4dasix;

M300pakaTh TOYKaAMH Ha
YHUCJIOBOM MPSMOM 1IE€JIbIE U
paloHaIbHbIC YHCa;
n300paxaTh TOUKaMH Ha
YHUCJIOBOM MPSIMOM LIENIbIE
CTETIeHU YHCell, KOPHU
HaTypaJIbHOM CTEIICHU U3
qrcel, JTIorapu(Mbl Yrceln B
IIPOCTBIX CIIydasix;
BBITIOJTHATH HECIIOKHBIE
npeoOpa3oBaHus LENbIX U
JTPOOHO-palMOHATBHBIX
OYKBEHHBIX BBIPAKEHUII;
BBIpaXKaTh B MPOCTEUIITNX
Cllydasx U3 paBeHCTBA OJIHY
MIEPEMEHHYIO Uepe3 JIpYyTrue;
BBIYHCIISTH B MPOCTHIX CIIydasix
3HAYEHUS YHUCIOBBIX U
OYKBCHHBIX BBIPOKEHUH,
OCYIIIECTBIISISI HEOOXOTUMBIE
MOJCTAaHOBKHU U
npeoOpa3oBaHus;
M300paxkaTh CXeMaTHUYECKH

Heobxooumocmu
BbIUUCAUMENIbHbLE
ycmpoucmaea;

HAX00umo 3HaA4eHUsI KOPHsL
HAmMypanbHoU cmenetu,
cmeneru ¢ payuoHAaIbHbIM
nokaszameinem, 102apupma,
UCNOL3YS NPU
Heobxooumocmu
BbIUUCTUMEIbHbBLE
ycmpoucmea;

NOIb308AMbCS OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npPoBOOUMb NO U3BECIMHBIM
Gopmynam u npasuiam
npeodpazosanusi OyK8eHHbIX
BbIPAdICEHUT, BKITIOYAIOUJUX
cmenenu, KOpHU, 102apughmol
U MpueoOHOMempu1ecKue
dynxyuu;

HAX0O0UMb 3HAYEHUS, YUCTIOBbLX
U OYKBEHHBIX B8bIPANCEHULL,
ocywecmensis Heobxooumovle
noocmanosxu u
npeobpazoeanus;
u300padcamv cxemamuyecku
V2o, 8eIUYUHA KOMOPO2O
8bIPAdNCEHA 8 2PAOYCAX UNU
paouanax;

UCNONIBb306AMb NPU PeUleHUU
3a0ay madIuyHble 3HAYEeHUs.
MPUSOHOMEMPUYECKUX

MIPU3HAKU AETUMOCTH CYMMBI
U TIPOM3BENICHUS TIPU
BBITIOJITHEHUH BBIUUCIICHUN U
pelIeHuu 3a/1a4;

BBIIIOJIHATH OKPYTJIEHUE
palrOHAIBHBIX U
HMPPALMOHAIIBHBIX YHCE C
3aJaHHOU TOYHOCTBIO;

CpaBHHBATDb HeﬁCTBHTeHBHBIC
Juclia pasHbIMU CHOCO6aMI/I;

yIOPSA0YUBATh YUCIIA,
3alMcaHHbIe B BUE
OOBIKHOBEHHOH U JIECATHYHOMN
Ipo0u, YKciia, 3aCaHHbIe C
HCIOJIL30BaHHEM
aprupMETHIECKOTO
KBaJIPaTHOT'O KOpHs, KOpHEH
CTEINEHN OOIbIIE 2;

Haxoauth HOJI 1 HOK
pa3HBIMH CIIOCOOAMH U
UCIIOJIb30BaTh UX MPHU
pelieHuu 3a1ay;

BBIITOJIHATH BBIYUCICHUA U
peoOpa3oBaHus BIPAKEHHH,
COZEpIKALINX
JIeNCTBUTEIIbHBIC YHCIIa, B TOM
YHUCIie KOPHU HaTypaJlbHbIX
CTEIICHEH;

cucmeme CHucCierul,

NPUMEHAMb NPU peuteHUU
3a0ay yenHvle Opoou,

NPpUMEHSMb NPU PeueHuu
3a0ay MHO20YJIeHbl C
oeticmeumenbHbIMU U YeablMu
Ko3ghhuyuenmamu,

61a0emsb NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMDbLL
MHO20UIeH U NPUMEHAMb UX
npu pewenuu 3a0a,

NPpUMEHSIMb NPU PeueHuu
3a0ay OcHo8HyIO meopemy
aneebpuol;

NpUMeHsmMb NPU peueHuu
3a0ay npocmeriwiue QyHKyuu
KOMNJIeKCHOU NepeMeHHOU KaK
2eomempuiecKue
npeobpazosanus




yToJ1, BEIMUYMHA KOTOPOTO
BBIpa)KEHA B rPaycax;

— OLIEHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHI€HCA,
KOTaHI€HCa KOHKPETHBIX
YIJIOB.

B noeceomnesnoti srcusnu u npu
usyueHuu Opyeux y4eonvix
npeomemos:

—  BBITNIOJIHSTH BBIYUCIICHUS ITPH
pelIeHNH 33129
MIPAKTUIECKOTO XapaKTepa;

—  BBINOJHSTH MPAKTUICCKHUEC
pacyeTsl ¢ UCTIOIB30BAHUEM
pHU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPHAIIOB H
BBIYUCIIUTEIILHBIX YCTPOUCTB;

— COOTHOCHUTH peajbHbIC
BEJTMYHHBI, XapaKTEPUCTUKA
00BEKTOB OKPYKAIOIIETO MUPa
C MX KOHKPETHBIMU
YHCIIOBBIMU 3HAYEHUSIMU;

—  HCTOJB30BaTh METOMIBI
OKpPYTJICHUS, TPUOIMIKEHHS U
MPUKUIKA TIPH PEIICHUN
MPAKTUYECKHX 3a7a4
TOBCETHEBHOM KU3HHA

@dyHKyutl yenos;

BbINOHAMb NEPeBO0 GENUUUHDL
yena u3 paouarHHol mepbvl 8
2paodycHy!o u 06pamHo.

B nosceounesnoti sorcuznu u npu

usyueHuu Opyeux y4eomvix
npeomemos:

8bINOHAMb OCUCMBUSL C
YUCTIO8LIMU OAHHBIMU NPU
peueHuu 3a0a4
NpaKmuyecKo2o xapakmepa u
3a0a4 U3 pasiuyHsix odracmei
SHAHULL, UCNONbL3YS NPU
HeoOX00UMOCmuU CNPABoUHble
mMamepuansl u
BbLIYUCTUMENbHBIE
ycmpoucmea;

OYEeHUBaAMb, CPABHUBAMb U
UCNOIL3068aMb NPU peuleHUU
NpaKmuyecKux 3a0ay
YUC08ble 3HAYEHUS PeATIbHbIX
8eUYUH, KOHKDEMHble
YUCI08ble XapaKmepucmuKu
00bEKMO8 OKPYIHCAIOULe20
mupa

BBITIONTHSTh CTaHJIapPTHHIC
TOXKIECTBEHHbBIE
npeoOpa3oBaHMs
TPUTOHOMETPUYECKHX,
JOTapU(PMHUECKUX,
CTCTICHHBIX, UPPAIIMOHATBHBIX

BBIPAKCHUIA.

B noBceHeBHOM KU3HU U IIPU
W3Y4EHUU JPYTUX NIPEAMETOB:

BBITIOJIHATH U OOBSICHATH
CpaBHEHHUE PE3YJIbTATOB
BBIYMCIICHU NIPU PEILICHUU
NPaKTUYECKHX 3aJ1a4, B TOM
YUCIe MPUOIMKEHHBIX
BBIYMCJICHUM, HCTIOJIb3YS
pa3Hble CrI0COObl CPAaBHEHU;

3aIlMCbIBATh, CPABHUBATD,
OKPYTJIATH YU CJIOBBIC JaHHBIC
PCAIbHBIX BEJIMYHH C
HCIIOJIb30BAHHUEM PA3HBIX
CUCTCM U3MCPCHUA,

COCTAaBJIATH U OLICHUBATH
pa3HBIMHU CIIOCO0aMU
YHCIIOBBIC BBIPAXKEHUS MPU
pEIIeHNN MPAKTUYECKUX 3319
Y 33724 U3 IPYTUX y4eOHBIX
MpeIMETOB

Ypaenenuﬂ U Hepaeencmea




— Pemats nuHEHBIE ypaBHEHUS
Y HEPaBEHCTBA, KBAIPaTHbIC
YpaBHEHMS,;

— pemaTh JorapupMUUEcKue
ypaBHeHus Bujaa log a (bX + C)
= d u mpocreiimue
HepaBeHcTBa Bua 109 a X < d;

— pemaTh MOKa3aTelbHbIC
ypaBHenus, Buja a”*°= d (rue
d MOKHO ITPEACTABUTD B BUJIC
CTEIEHU C OCHOBAaHUEM @) U
IpoCTellIe HepaBeHCTBA
Buga a*<d (rme d MmoxHO
IIPEJCTaBUTh B BUJIE CTEIICHU C
OCHOBaHHEM a);.

— IPUBOJUTH HECKOJIBKO
IIPUMEPOB KOpHEl
IIPOCTEUILIETO
TPUTOHOMETPHUYECKOTO
ypaBHEHHUS BHJIA: Sin X = @,
cosx=a,tgx=a,ctgx=a,
rze a — TabJMYHOe 3HAUEeHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOMN

GbyHKIIH.

B noeceownesnoui scusnu u npu
usyueHuu Opyaux npeomemos:

— COCTaBJIATH M peIIaTh
YPaBHEHHUS U CUCTEMBI
ypaBHEHUU MIPH PEIICHUN
HECJIOXKHBIX MTPAKTUICCKIX
3aaq

Pewamyv payuonanvhuie,
nokazamenbHvle U
Jocapughmuyeckue ypasHeHus
u HepaseHcmea, npocmeuuiue
UppayuoHaibHovle U
mpuecoHoMempuyecKue
VPasHeHUsl, HepaBeHCMBa U ux
cucmemvl;

UCNONIL3068AMb MEMOObl
peuleHus ypasHeHul:
npusedeHue K Uy
«npouszsedeHue pasHo Hyu»
UU «4ACMHOE PABHO HYTION,
3aMeHa nepemMeHHbIX,
UCNONIL3068AMb MEMOO
UHMEPBaos O/ peueHus
Hepagencmae,

ucnov3osams epaghuyeckuii
Memoo 01 NPUOIUICEHHO20
peuienus ypasHeHui u
Hepagencma,

usobpascamo Ha
MPULOHOMEMPUUECKOT
OKDYHCHOCIU MHOHNCECTNBO
pewienuil npocmenux
MPULOHOMEMPUYECKUX
VpasHeHull U Hepagencme,
8bINOIHAMb 0OMOOP KOpHell
VPAGHeHUl UIU peuleHull
HepageHcme 6 COOmeemcmeauuy
¢ 0ONOIHUMENbHLIMU
VCA0BUAMU U 02PAHUYEHUAMU.

CB0060OHO ONIEPUPOBATH
MOHATHUSIMU: YPaBHEHHUE,
HEPaBEHCTBO, PABHOCHUJIbHbBIE
YPaBHEHUS U HEPABEHCTBA,
YpaBHEHUE, SBIISAIOIICECS
CJIEICTBUEM JIPYTOro
YpaBHEHUS, YPaBHEHMUS,
PaBHOCHJIbHBIE HA MHOXKECTBE,
PaBHOCHUJIbHBIE
npeoOpa3oBaHus ypaBHEHUM;
pelarb pa3Hble BUAbI
YpaBHEHUH U HEPABEHCTB U UX
CUCTEM, B TOM YHCIIE
HEKOTOpbIE YpaBHEHUS 3-U U
4-i1 creneHei, 1poOHO-
panuoHalbHbIE U
UppalMOHAIbHBIE;

OBJIA/IETh OCHOBHBIMU TUIIAMU
[I0Ka3aTeNbHbIX,
norapupMuuecKux,
HPPalMOHATIbHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJApPTHBIMU METOAAMH UX
pelieHui U MPUMEHSTh X
IIPH PELLICHUN 33]1a4;
MPUMEHSATH TeopeMy be3y k
PELIEHUIO YPAaBHEHU;
NpPUMEHSATh Teopemy Buera
JUTSL pELLIEHUs HEKOTOPBIX
YpaBHEHUH CTEIICHU BBIIIE
BTOPOW;

ITOHUMATh CMBICII TEOPEM O
PaBHOCUJIBHBIX U

—  Jocmuoicenue pesynbmamos
paszodena l;

—  €80O0OOHO onpedensimb Mun u
8bLOUPAMb MEMOO pPeuleHus
NOKA3AMeNbHbIX U
JL02apUPMUYECKUX YPAGHEHUT
U HepaseHcma,
UPPAYUOHATILHBIX YPAGHEHUIL U
HepaseHcms,
MPUSOHOMEMPULECKUX
VPa8HeHUll U HEPABEHCME, UX
cucmem,

—  CB80000HO peuams cucmembl
JIUHEUHBIX YDABHEHULL,

—  pewams OCHOBHble MUnbl
VPABHEHUll U HEPABEHCME C
napamempamu,

—  NpUMeHAMb NPU peuleHuu
3a0au




B nosceonesnoii socusnu u npu

usyueHuu Opyeux y4eomvix
npeomemos:

COCMagnAms U peuams
VpasHeHus, cucmembl
VpasHeHuii u HepageHcmea npu
peweHuu 3a0a4 opyaux
VUeOHbIX NpeoMemos;
UCNOIL3068aMb YPAGHEHUS U
Hepagencmea 0Jisl NOCMPOEHUS!
U Uccned08aHus NPoOCmeuuux
Mamemamuyeckux mooeneti
PeanbHbIX CUmyayuti uiu
NPUKIAOHBIX 3a0ay;

yMemsb UHMePnpemupos8ams
NOJYYeHHbII NPU peulenuy
VPasHeHUsl, HepaseHCmea Ulu
cucmemvl pe3yiomam,
OYeHUusamy e2o
npagoonooodue 8 Konmexkcme
3A0AHHOU PeaibHOU CUumyayuu
UIU NPUKIAOHOU 3a0adu

HEPaBHOCHUIILHBIX
npeoOpa3oBaHUAX YpaBHEHUN
U YMETh UX JIOKa3bIBATh;
BJIa/IETh METOJJaMH PEIICHUS
ypaBHEHUH, HEPABEHCTB U UX
CHCTEM, YMETb BHIOUPATh
METOJ peIeHHs U
000CHOBBIBATh CBOM BBIOOD;
UCIOJIb30BATh METO/T
WHTEPBAJIOB JJIsl pEIICHUS
HEPaBEHCTB, B TOM YHCIIE
JTpOOHO-palIMOHATIBHBIX U
BKJIFOYAIOUINX B CEOsI
UppaIroOHAIHHBIE
BBIPAKCHHUS,

peliare anredpandyeckue
yYpaBHEHHUS U HEPABEHCTBA U
UX CHCTEMBI C ITapaMeTpaMu
anredpanveckum u
rpadM4ecKuM MeTO/1aMH;
BJIAJICTh Pa3HBIMU METOJIaMH
JI0Ka3aTelbCTBAa HEPABEHCTB;
peraTh ypaBHEHHUS B IENBIX
qHciax;

n300pakaTh MHOKECTBA HA
IUIOCKOCTH, 3a/laBacMble
ypaBHEHHSMH,
HEpaBEHCTBAMU M UX
CHCTEMaMH;

cBOOOIHO MCIIOIBL30BATh
TOXECTBEHHbIE
npeoOpazoBaHus pU
pelIeHNN YpaBHEHUN 1




CHUCTEM YpaBHEHUU

B nosceonesnoti srcuznu u npu
usyueHuu oOpyaux npeomemos:
COCTaBJISITh U pelIaTh
ypaBHEHHs, HEPABEHCTBA, UX
CHCTEMBI IIPU PEIICHUH 3a]a4
JIPYTUX y4eOHBIX IPEIMETOB;
BBIMOJIHATH OLEHKY
paBao0No00Us pe3yIbTaTOB,
MIOJTY9aeMBIX TIPH PEIICHUH
pa3IMYHbIX ypaBHEHUH,
HEPaBEHCTB U MX CHCTEM IIPH
pelleHuy 3a7a4d APYTrux
y4€OHBIX MPEIMETOB;
COCTaBJISITh U pelIaTh
yYpaBHEHHUS U HEPABEHCTBA C
napamMeTpaMHy MpH PeIeHUN
3a/1a4 Ipyrux y4eOHbIX
MPEIMETOB;

COCTaBJISATh YpaBHEHUE,
HEpaBEHCTBO UJIM UX CHCTEMY,
OTIHCHIBAIOIINE PEATTHHYIO
CUTYAIUIO W MPUKIIAJTHYIO
3aaqy, MHTEPIPETHPOBATD
HOJy4YEeHHBIE PE3YNIbTaThl;
WCIIOJIB30BAThH MPOTPAMMHBIE
CpeZACTBa MPH PEIICHUU
OTJICNIbHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB




Dyukyuu

OnepupoBarh Ha 6a30BOM
YPOBHE MOHATUSIMHU:
3aBHCHUMOCTh BEJIMYUH,
(byHKIHMSA, apryMEHT U
3Ha4YeHHE (DYHKIIMH, 00JIaCTh
OIIpeJIeIEHUS] © MHOYKECTBO
3Ha4YCHHUH PyHKIUH, TpaduK
3aBUCUMOCTH, IpauK
byHKIMH, HYTH QYHKIINAH,
IPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
MIPOMEXKYTKE, YObIBAaHUE HA
YHCIIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee U HANMEHbIIIEee
3HaYeHUe PYHKIMU Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuonndeckas QyHKIHA,
NEePUOTI;

oTepupoBaTh Ha OA30BOM
YpOBHE MOHATUSAMU: TIpsIMAst U
oOpartHas
MIPONOPIIMOHATEHOCTh
TUHEHAasI, KBaJpaTUYHAas,
norapudmudeckas u
nokaszatenabHast QyHKINH,
TPUTOHOMETPHUYECKHE
byHKIUY;

pacrno3HaBaTh rpaguKu
AJIEMEHTapHBIX QYHKIIHI:
npsMoil 1 oOpaTHOH
MPOTIOPIIMOHAITLHOCTH,

Onepuposams noHAMUAMU.:
3a8UCUMOCb GETUYUH,
@yHKYuUs, apeymenm u
3Hauenue yHKyuu, obracmo
onpeoeneHust U MHONCECHEO
3HaueHull pyHKyuu, epagux
3asucumocmu, epagpux
@yuryuu, Hyau QynKyuu,
NPOMEINCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCiL080M
npomedxcymke, yovieanue Ha
YUCTI0BOM NPOMEIICYNIKeE,
Haubovuee U HauMeHblulee
3HayYeHue hyHKyuu Ha
YUCTOB0M NPOMENCYIIKE,
nepuoouyeckas QyHKyus,
nepuoo, YemHas u HeuemHdas
@yHrkyuu;

onepuposamv NOHAMUAMU:
npamas u obpammuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMU4HAs,
Joeapupmuyeckas u
NOKA3aMenbHaAs YYHKYUU,
mpueoHOMempuiecKue
dynxyuu;

onpeoensims 3Ha4eHue
@yHKYUuU NO 3HAYEHUIO
apeymeHma npu pasiuiHblx
cnocobax 3a0anus GyHKyuu;
CMpoUms epapuKu U3y4yeHHbIX

Buiiagers nonsarusamu:
3aBUCUMOCTD BEJIMYUH,
(GyHKLHA, apryMeHT U
3HaueHue GpyHKIUU, 00JIaCTh
OIpeJIeJIEHUs] 1 MHOKECTBO
3HaYeHUN YHKIUH, rpaduK
3aBUCUMOCTH, Irpauk
¢byHKUMH, HYIU QYHKINH,
IPOMEXKYTKU
3HAKOIOCTOSIHCTBA,
BO3pacTaHKE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHHE HA
YHCIIOBOM ITPOMEXYTKE,
HauOobllIee 1 HAUMEHbIIEE
3Ha4YeHHe (PYHKLIUHU Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuoauyeckas GyHKLus,
NepUOJ, YETHAS U HEeUYETHAas
(GyHKINU; yMETh IPUMEHSATh
9TH MTOHATHUS TIPU PEIICHUN
3ajau;

BJIA/IETh MTOHSATHEM CTEIICHHAs
(GyHKIUS; CTPOUTH €€ Irpaduk
U YMETb IPUMEHSATh CBOICTBA
CTENIEHHON (YHKIIUH NPU
pelLlIeHnH 3a71ay;

BJIQJICTh TIOHATHIMHA
MoKasareiabHast QyHKINS,
9KCHOHEHTA; CTPOUThH UX
rpadMKu ¥ YMETh IPUMEHSTh
CBOMCTBA [TOKA3aTEIILHOU
(GYHKIIUY TpU peleHun

- ﬂocmuofceHue pesyibmamos

paszoena l;

61a0emsv NOHAMUEM
ACUMNMOMbL U YMEMb €20
NPUMEHAMb NPU PeueHUU
3a0ay;

NPUMEHAMb MemoObl peuleHus
npocmenuux
ougpepenyuanvrvix
VPasHeHUll Nepeozo U 6Mopo2o
Nnopsi0Ko8




JINHEMHOM, KBAIPaTUYHOM,
JorapupMHUUECKON 1
MoKa3aTeIbHON (QYHKINH,
TPUTOHOMETPUUYECKUX
GbyHKIUH;

COOTHOCHUTB I'paMKu
3JIEMEHTAPHbIX (QYHKIIMHA:
npsiMOit U 0OpaTHOU
IPONOPLIMOHATIBHOCTH,
JINHEMHOM, KBA/IPaTUYHOM,
JorapupMUUECKOn U
MOKa3aTeIbHON QYHKINH,
TPUTOHOMETPUUYECKUX
¢bynkuuii ¢ popmynamu,
KOTOPBIMH OHHM 33J1aHBblI,
HaXOJUTh MO IpaduKy
NpUOIMKEHHO 3HAYCHHS
(GYHKLIMU B 3a/laHHBIX TOYKAX;
OTIPENIeNIATh 1O TpapuKy
cBocTBa pyHKIMM (HYIH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH,
HanOOoIbIIINE M HANMEHBIITNE
3HAYEHUS U T.11.);

CTPOUTD 3CKH3 Tpaduka
(GyHKINH, yIOBIETBOPSIONIECH
MIPUBEJIEHHOMY Ha0O0py
yCIOBUH (TIPOMEXKYTKH
BO3pacTaHusi / yObIBaHUS,
3Ha4YeHUe QYHKLIUHU B
3aJlaHHOMN TOYKE, TOUKH
9KCTPEMYMOB H T.11.).

@dynxyuil;

— onucvlgams no 2paguxy u 8
npoCmeuux ciyuasx no
Gopmyne nogeoernue u
ceoticmea QYHKyull, Haxo0umy
no epaghuxy @ynxyuu
Haubobuue u HauMeHbulUe
3HaueHus,;

— cmpoumbs 3cKu3 epagpuxa
@yHryuu, yoosnemeopsioueli
npugeoeHHoMy Habopy
VCI08ULL (NPOMENCYMKU
803pacmarnus/yovl6anus,
3HayeHue hyHKYuu 8 3a0aHHOU
mouke, mouKU IKCMpPemymos,
acumMnmomul, Hyau QYHKYuU u
m.o.);

— pewambs ypasHeHus,
npocmeuiuue cucmemol
VPasHeHUl, UCNOIb3YsL
c80lUCmea QYHKYULl u ux
epaguxos.

B nosceonesnoii socusnu u npu
usydeHuu Opyeux y4eomvix
npeomemos:

— onpeodensims no epaguram u
UCNONBL306aMb OISl PEULeHIUSL
NPUKTIAOHBIX 3A0a4 CBOUCMEA
PEanbHbIX NPOYECcos u
3asucumocmetl (Haubovuuue u
Haumenbuile 3HA4eHUs,
NPOMENCYMKU 803PACMAHUSA U

3ajay;

BJIAJICTh NTOHITHEM
norapudmuyeckas GyHKINS;
CTPOUTH €€ IrpaduK U YMETh
IIPUMEHATH CBOWCTBA
norapupMudecKon GyHKITUU
MIpU PELICHUHN 3a7ay;

BJIAJICTh MMOHATUAMU
TPUTOHOMETPUUYECKHUE
(YHKINU; CTPOUTH UX
rpadMKu U yMETh IPUMEHSITh
CBOMCTBA
TPUTOHOMETPUUYECKUX
(GyHKIMN TIpU pelIeHUN
3ajau;

BJIAJICTh MMOHATHEM OOpaTHast
(GyHKIUS; TPUMEHSTH 3TO
HOHSATHE IIPU PELICHUH 3a/1a4;
IPUMEHSTH IPU PEIICHUN
3a/1a4 CBOMCTBA (DYHKITHIA:
YEeTHOCTh, IEPUOUYHOCTb,
OTPaHUYEHHOCTH;

MPUMEHSTH MIPH PEIICHAN
3a/1a4 mpeoOpa3oBaHUs
rpadukoB QyHKIMIH;

BJIQJICTh MIOHATHSAMH YHCIOBAs
MIOCJIEZIOBATEIbHOCTb,
apupMeTHuecKas u
TeOMETPHYIECKas IIPOTPECCHs;
MPUMEHSTH NP PELLICHUN
3aJa4 CBOMCTBA U MPU3HAKU
apudMeTHIECKON 1
T€OMETPUYECKON TIPOrPECCHIA.




B nogceonesnotl sHcuznu u npu

usyueHuu Opyeux npeomemos:

— ompenaensTh no rpadpukam
CBOMCTBA peaJIbHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HamOOIBIITNE M HAMMEHBIITNE
3HAYEHMUs, IPOMEKYTKHI
BO3pacTaHus U yObIBaHMUS,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA U T.I1.);

— HHTEpPIPETHPOBATH CBOKWCTBA
B KOHTEKCTE KOHKPETHOM
MPAaKTUYECKOW CUTyalluu

yovisanus pyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomol, nepuoo u m.n.);
UHmMepnpemuposams
CBOLICMBA 8 KOHMeKCme
KOHKDEemHOU NPAKmudeckou
cumyayuu,

onpeodensims no epaguxam
npocmetuiue
Xapakmepucmuxu
nepuoouUyecKux npoyeccos 8
buon02UlU, IKOHOMUKE,
My3bIKe, paouoCcessu u op.
(amnaumyoa, nepuoo u m.n.)

— B nosceonegnoti dcusnu u npu
uzyueHuu opyeux y4eOHvix
npeomemos:

—  OIpeIensTh 1o rpaduxkam u
WCIIOJIB30BATH JJISl PEIICHUS
IPUKJIAJHBIX 3a/1a4 CBOMCTBa
peabHBIX MPOIECCOB
3aBUCUMOCTEH (HAauOOJbITNE
Y HaMMEHBIIINE 3HAYCHUS,
IPOMEXKYTKH BO3PACTaHUS U
yObIBaHUs GYHKIINH,
IPOMEXYTKU
3HAaKOIOCTOSIHCTBA,
aCHMIITOTBI, TOUKH Ieperuoa,
HEepUOA U T.11.);

— MHTEpIpPEeTUpOBaTh CBOMCTBA
B KOHTEKCTE KOHKPETHOMN
NPaKTUYECKOHN CUTYaIUH;.

—  OmpeAensTh 1o rpadukam
MIPOCTENIINE XapaKTEPUCTUKHU
HEepUOIUYECKUX MTPOIIECCOB B
OHOJIOrUH, YKOHOMUKE,
MY3bIKE, PaJHOCBSI3HU U JP.
(aMIuIMTY 1, IEPHOA U T.I1.)

Dnemenmovl mamemamuyuecKozo aHaIu3a

— OmnepupoBath Ha 6a30BOM
YPOBHE MOHATUSMU:
MPOU3BOIHAS (PYHKIIMH B
TOUKE, KacaTeabHas K
rpaduky GyHKIUH,
POU3BOIHAS (PYHKINH;

— ONpeAeNsATh 3HAYCHHE
MIPOU3BOIHON (PYHKIIUU B

Onepuposams NOHAMUAMU.:
npou3800Has pyHKyuu 8
moukxe, KacamenbHasl K
epaguxy ynxyuu,
npou3BoOHAsk PyHKYUU,
BbIUUCTIAMD NPOUIBOOHYIO
00HOYNIeHA, MHO20U]IeHd,
K68aA0pamHo2o KOpHs,

— Brnanets nonstuem
0ecKOHEYHO yObIBarowias

TeOMETpHUYICCKA ITPOTrpeCCud U
YMETb IMIPUMCEHATE €ro Ipu
PCIICHUHU 3a/1a4;

— NPUMCHATH JJIs1 pCHICHUA
3ala4 TCOpUIO NpeCacyIOB;

- BJIaJCTh MOHATHAMU

— HHocmuoicenue
pe3yrbmamos pazoena l;

— c60000HO 811a0emb
CMAHOAPMHBIM ANNAPAMOM
mamemamudecko20 aHanusd Oyl

BbIYUCTIEHUS NPOUZBOOHBIX
@dyHKYUuU 00HOU nepemMeHHOlL,
— Cc80000HO NPUMEHAMb




TOYKE 110 N300paKEHUIO
KacaTeJIbHOHU K rpaduKy,
IIPOBEACHHOU B 3TOM TOYKE;

— pelaTh HECIO0XKHbIE 3aa4n
Ha IPUMEHEHHE CBA3U MEXKAY
IPOMEKYTKaMHU
MOHOTOHHOCTH U TOYKaMH
SKCTpeMyMa (yHKIINH, C
OJTHOM CTOPOHBI, U
IPOMEKYTKaMHU
3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM 3TOH (HyHKIIMH
— C JpYrou.

B nosceonesnoil srcuznu u npu
usydeHuu oOpyaux npeomemos:

—  MOJIB3YSACh rpaduKamu,
CpaBHUBATH CKOPOCTH
BO3pacTanus (pocra,
TIOBBIIICHUS, YBETMICHUS
T.1.) UJIM CKOPOCTH YOBIBaHUS
(mageHus, CHUKEHHUS,
YMEHBIICHHUS U T.II.) BETMYNH
B peabHBIX IpoOLIeccax;

— COOTHOCHUTH I'pauku
peabHBIX MPOLECCOB U
3aBUCUMOCTEH C UX
OIMCaHUSIMHU, BKJIFOYAIOIIMMU
XapaKTePUCTHKH CKOPOCTH
n3MeHeHus (ObICTpBIH pocT,
TUTABHOE TTOHWKECHHE U T.I1.);

— HCIOJB30BaTh rpauKu
peabHBIX MPOIIECCOB IS

NPOU3BOOHYIO CYMMbl
@yuryuil;

—  BBIYUCTAMb NPOU3BOOHLE
NEeMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUL, UCNOIb3YSL
CNpasoumbie Mamepuaibl,

— uccre0o8ams 8 NPOCmMeuuux
CAyuasnx pyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubobuue u HauMeHbuiUe
3HaAYeHUs1 YYHKYULl, Cmpoumao
2papuKu MHO2OUNEHO8 U
npoCcmetuux payuoHaIbHbIX
@YHKYUL ¢ UCNONL30BAHUEM
annapama mMamemamu4eckoco
ananusa.

B nosceonesnoti sorcuznu u npu
uzyyeHuu opyeux yueoHvix
npeomemos:

—  pewams NPUKIaoOHbvle 3a0ayu
u3 ouonocuu, uzuKu, XumMu,
IKOHOMUKU U OpYeUx
npeomemos, ceésa3aHHbie C
ucciredosanuem
Xapakmepucmux peaibHulx
npoyeccos, HaxoHcOeHuem
HaubOIUUX U HAUMEHBULUX
3HAYeHUll, CKOpocmu u
VCKOpEeHUsL U M.N.,

—  UHmMepnpemuposamo
NOTYYEeHHbLE Pe3)TbIMAnmbl

0OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJble YHCIIOBEIE
MOCIIEZIOBATEIILHOCTH U YMETh
CpaBHHMBAaTh OCCKOHEYHO
OoJIbIINE U OECKOHEYHO MaJbIe
[IOCJIEA0BATEILHOCTH;

— BJIAJETH OHITHUAMU:
POM3BOIHAS (PYHKIIMK B TOUKE,
POU3BOIHAS (PYHKIIHH;

— BBIYHCTISITH TIPOU3BOIHBIE
3JIEMEHTAPHBIX (PYHKINN U UX
KOMOMHAIIHII;

— UCCleIoBaTh (QYHKIMH HA
MOHOTOHHOCTH B 9KCTPEMYMBI,
— CTPOUTH rpapuKu U
IPUMEHSTD K PEIICHHUIO 33/1a4, B
TOM YHUCJIE C TTApaMEeTPOM;

— BJIAJIETH [OHATUEM
KacateJbHas K rpaduKy GyHKIUU
¥ YMETh IPUMCHSITH €ro IPH
pEIICHUH 33]1aY;

— BJIAJIETh MIOHATUSIMH
nepBooOpasHas pyHKUHS,
OTIpeICIICHHBI HHTETPAJT;

— MIPUMEHSITh TEOpEMY
Hrrorona—Jleiibnuna u ee
CIIEJICTBUS TSl pEIICHHUs 3a/1a4.

— B noeceonesnoii orcusnu u
npu u3yueHuu Opyeux y4eOHsix
npeomemos:

— pemiaTh MpUKIaIHbIe
3aa4u U3 OMONOTUH, PU3UKH,

annapam mMamemamuieckozo
aHanuza o7 uccie008aHus
@yHKYUll U nocmpoeHus
epaguxos, 6 mom uucie
UCCe006aHUsL HA BLINYKIOCTb,
— onepuposams NOHAMuUEM
nepeooopasHoll pyuKyuu 0s
peutenus 3a0ay;

— 0611a0emv 0CHOBHbIMU
ceedeHusMU 00 uHmezpae
Hviomona—Jletibnuya u eco
npocmeuux npUMeHeHUsxX;

— onepuposams 8
CMAHOAPMHBIX CUMYAYUAX
NPOU3BOOHBIMU BbICULUX
nopso0Kos,

— YyMemsb NpUMEHAMb NPpu
peuleHul 3a0ay ceolcmea
HenpepvleHblX OyHKYULL,

— yMemsb NpUMeHAmb npu
peuleHuy 3a0ay meopembl
Beuepwmpacca,

— YyMemb 8bINOIHAMb
NPUOIUINCEHHBLE BbIYUCTICHUS
(MemoOobl pewieHus ypasHeHutl,
BbLIYUCTEHUS ONPEVENEeHHO20
unmezpana),

— yMemsb NpUMeHAMb
NpULOdNCeHUe NPOU3BOOHOU U
onpeoeneHHo20 UHmezpana K
peutenuro 3a0au
ecmecmeo3HaHus;

— e1adems NOHAMUAMU




peICHUS HCCIIOKHBIX
NPUKJIAaHBIX 33/1a4, B TOM
qHcIe Onpeaessis no rpaduky
CKOPOCTB X0/1a Iporiecca

XUMUHU, SKOHOMUKHU U JPYTUX 8Mopas npou3eo0Hasl,
PEIMETOB, CBSI3aHHBIE C 8bINYKIOCMb 2padura GpyHKkyuu u
HCCIIEI0OBAaHUEM XapAaKTEPUCTUK yMemb uccie0osams GYHKYUIO Ha
IIPOIIECCOB; 8LINYKIOCD

— HWHTEPIIPETUPOBATD

I10JIyYE€HHBIE PE3YIbTaThl

Cmamucmuxa u meopus 6ep0ﬂmnocmeﬁ, JlocuKa u KOM6unamopul<a




— omnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMHU
OIHcaTeNbHBIMU
XapaKTepUCTHKAMU
YHCIIOBOTO Habopa: cpeaHee
apudmernueckoe, MearaHa,
HauOoJIbIlIee U HAMMEHbIIee
3HAYCHUS;

— omepupoBaTh Ha 6a30BOM
YpOBHE MOHATHUSAMHU: YaCTOTa U
BEpPOSITHOCTH COOBITHS,
CIIy4aiHbII BBIOOD, OIBITHI C
PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYHCIATH BEPOSTHOCTH
COOBITHI HA OCHOBE OJICYETa
qKCJla UICXO/10B.

B noeceonesnou sxcusnu u npu
usyueHuu Opyaux npeomemos:

— OIICHUBATh U CPAaBHUBATH B
MPOCTHIX CITydasx
BEPOSTHOCTH COOBITUH B
peanbHOI KU3HU,

— YHTaTh, COMOCTABIIATS,
CpaBHHBATb,
HUHTEPIPETHUPOBATH B MPOCTHIX
ClTydasix peajbHbIe TaHHbIE,
MIPE/ICTAaBJICHHBIE B BUJIC
TabyulLl, AMarpaMm, rpagukoB

Hmemv npeocmasnenue o
OUCKDEMHBIX U HENPEPbIGHbIX
CILYYAUHBIX BEIUYUHAX U
pacnpeoeneHusix, o
He3a8UCUMOCMU CTYYAUHBIX
BeUYUH,

umemuv npeocmasienue o
MaAmemamuyeckom OHCUOAHUU
U oucnepcuu Ciyyaunblx
BEeNUYUH,

umemnv npeocmasienue o
HOPMAIbHOM pacnpeoeieHuu u
npumepax HOpMaibHO
pacnpeoeieHHbIX CIyYaluHbIX
BeUYUH,

NOHUMAMb CYyMb 3AKOHA
OobUUX YUCcen u
8b100POUHO20 MeMOoOa
usMepenusl 6eposIMmHOCmell;
umems npedcmasienue 0o
VCI0BHOU 8EPOSMHOCIU U O
NOJHOU 8EPOMHOCIU,
NPUMEHAMb UX 8 peLeHUU
3a0ay;

umemuv npeocmasgienue o
BAHCHBIX YACMHBIX BUOAX
pacnpeoeneHutl U NPUMeHsMs
Ux 8 pewleHuu 3a0a4;

umems npedcmasienue o
KOppenayuu C1y4aiHulx
8eNUYUH, O TUHEUHOU
pezpeccu.

— OnepupoBaTb OCHOBHBIMU
onucaTeIbHbIMU
XapaKTePUCTHUKAMH YHCIOBOTO
Habopa, MOHATHEM TeHepaTbHas
COBOKYITHOCTb U BBIOOPKOH U3
Hee,

— ONEepUPOBATH MOHATHIMHU:
4acTOTa U BEPOSTHOCTH COOBITHS,
CyMMa U TIPOU3BE/ICHUE
BEPOSITHOCTEH, BEIYUCTISATH
BEPOSATHOCTH COOBITHI Ha OCHOBE
M0JICYETa YHCIIA HCXOJIOB;

— BJIQJICTh OCHOBHBIMH
MOHSTUSIMA KOMOMHATOPHUKY H
YMETb UX MPUMEHSTH IpU
pEIICHUH 33]1aY;

— UMETH MpeACTaBIeHUE 00
OCHOBax T€OPUU BEPOATHOCTEH;
— UMETH MPEICTABICHHE O
JTUCKPETHBIX U HETPEPHIBHBIX
CIIy4aifHbIX BETUYUHAX U
pacmpeneneHusx, o
HE3aBUCHUMOCTH CITy4alHbIX
BEJIMYUH;

— UMETH MPECTABICHUE O
MaTeMaTUYECKOM OXUJAAHUH U
JUCTIEPCUU CITyYalHBIX BEJNYHH,
— MMETh TIPEJICTABJICHUE O
COBMECTHBIX pacrpeesiCHUsX
CIIY9aiiHbIX BEJTMYNH;

— MMOHUMATh CYTh 3aKOHA
OOJIBIINX YUCEN U BBIOOPOYHOTO
METO]1a U3MEPEHHUS

— Jlocmuoicenue
pe3yribmamos pazoena l,

- umembov npedcmaeﬂeHue o
cmamucmu4decKux cunomes3ax u

npogepKe Cmamucmu4eckoll
2unomesvl, 0 CMAMUcCmuKe
Kpumepusl u ee ypogHe
3HauuMocmu,

— umemyb npedcmasieHue o

CBA3U IMNUPUYECKUX U
meopemuyeckux pacnpeoeeHul




B nosceonesnoti sorcuznu u npu
usydeHuu opyaux npeomemos:

—  BBIYUCTAMD UTU OYEHUBATND
8eposAmMHOCMU cOObIMULL 8
PEanbHOU HCUSHU,

—  gvlOUpamsv nooxoosauue
Memoovl npedcmasienHus u
00pabomKu OaAHHLIX;

—  YyMemb peuams HeCloHCHble
3a0auu Ha NpUMeHeHue 3aKOHA
OONLUWUX YUCeT 8 COYUOTIO2UU,
CMpaxo8anuu,
30pPasooxXpaneHuu,
obecneyenuu bezonacHocmu
HaceleHusl 8 Ype3sblualiHblX
CUMyayusx

BEPOSITHOCTEM;

— UMETb IIPEICTABIICHUE O
HOPMaJIBHOM PacCIIpENCIICHUN U
npuMepax HOPMAIbHO
pacInpeieIeHHbIX CIIy4YalHbIX
BEJINYMH;

— MMETh IIPE/ICTABIICHUE O
KOPPEJSLMH CIIyYalHbIX
BEJIMYMH.

— B noeceonesnoii orcustu u
npu uzyueHuu Opyeux
npeomemos:

— BBIUMCIIATH WIHA OLIEHUBATh
BEPOSTHOCTH COOBITHI B
pEalbHOM KHU3HU,

— BBIOMpATh METObI
MIOJIXOJISATIETO MPEICTABICHUS U
00pabOTKH TaHHBIX

Texcmoevie 3a0auu

Pemate HecmoxxHbIC
TEKCTOBBIE 33JJa4M Pa3HbIX
TUIIOB;

aHAIM3UPOBATh YCIOBUE
3a/1auu, IPU HEOOXOTUMOCTH
CTPOUTH ISl €€ pelIeHUs
MaTeMaTUYeCKYI0 MOJIEIb;
IIOHUMATh U UCIIOIb30BaTh
JUTS pelieHUst 3a1auu
uH(popMaIHnIo,
MPEACTABICHHYIO B BUJIE
TEKCTOBOM M CHMBOJIBLHOM
3aIIMCH, CXEM, TaOJIuII,

—  Pewamy 3a0auu pazuvix
Munos, 8 mom yucie 3a0a4u
NOBBIUEHHOU MPYOHOCMUL,

—  8bIOUPaAmMb ONMUMATbHBLLL
Memoo peutenust 3a0ayu,
paccmampusasi pasiuyHvle
Memoobl;

—  Ccmpoums MOOeb peueHus
3a0a4u, Npo8oOUMb
0okazameJibHble
paccysicoenust,

—  pewams 3a0ayu, mpedyroujue
nepebopa 6apuanmos,

— Pemath pasuble 3a1aun
TIOBBIIIICHHOUW TPYTHOCTH;

— aHAJIM3UPOBATh YCIOBUE
3a/1a4¥, BEIOMPATh ONTUMAIIbHBIN
METO/I pEeLIeHUS 3a/1a4H,
paccMmarpuBasi pa3iIuyHbIe
METO/IbI;

— CTPOUTH MOJIENb PEUICHUS
3a/1a4u, IPOBOIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS
TP PEIICHUH 33]1a4H;

— pemaTh 3a/1a4H,
Tpebyromue nepedopa

— HHocmuoicenue
pe3yrvmamos pazoena |




auarpamm, rpadukos,
PHUCYHKOB;

JEHCTBOBATH 110 AJITOPUTMY,
coZiep KalieMycsi B yCIIOBUU
3a/lauu;

UCTOJIb30BATh JIOTHYECKUE
paccyXKIeHHS MPU PELICHUN
3a/lauu;

paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMH, BBIOMpast U3 BCeit
nH(pOpMaINH, JTaHHEIC,
HE0OXOIUMBIE JJIs PelIeHUs
3a/1auu;

OCYILIECTBJISATh HECIOKHBIN
nepedop BO3ZMOXKHBIX
pelieHnid, BEIOupast U3 HUX
ONTUMAJILHOE MO KPUTEPHSIM,
chopMyITUPOBAHHBIM B
yCIIOBUH;

aHAJTM3UPOBATH U
WHTEPIPETHPOBATH
MOJTyYEeHHbIE PELICHUs B
KOHTEKCTE yCIIOBUS 3a/1a4H,
BbIOMPATH PELICHNUs, HE
MPOTHBOpEYAINE KOHTEKCTY;
pelaTh 3aJja4uu Ha pacyer
CTOMMOCTH TIOKYTIOK, YCIIYT,
MOE3/I0K M T.IL.;

pelaTh HeCIOKHBIE 3a/1a4H,
CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BIIQJICHUHU
bupMmoii, mpeanpusTUEM,
HE/IBUYKUMOCTBIO;

npoeepKu yciosuil, 8b1oopa

onmumailbHO20 pe3yibmama,

—  aHaAIU3UpPOBAMb U
uHmepnpemuposams
pe3yivmamsl 8 KOHMeKCme
VC08UA 3A0ayU, 8blOUPAMD
pewenusl, He
npomugopevaujue
KOHMeKCmy,

—  nepegooums npu peuleHuu
3a0a4u uHpopmayuro u3
00HOIL hopmbl 6 Opyeyio,
UCNONBL3YS NPU
HeoOX00UMOCImU cxembl,
mabnuysl, epaghuxu,
ouazpammol;

B nosceomnesnoti srcuznu u npu

usydeHuu oOpyaux npeomemos:

— pewams npakmuyecKue
3a0ayu u 3a0a4u U3 Opyaux
npeomemos

BAPUAHTOB, IIPOBEPKU YCIIOBUH,
BbIOOpa ONTUMAIBHOTO
pe3yJbTara;

— aHAJIN3UPOBATh U
HHTEPIPETUPOBATH IIOJyYCHHBIE
peuIeHus B KOHTEKCTE YCIOBUS
3aJ1a4M, BBIOMpATh PELICHMS], HE
IIPOTUBOPEYALINE KOHTEKCTY;

— NIEPEBOJUTH IIPU PELICHUH
3aJa4u MHMOPMALIUIO U3 OHOM
(hopMBI 3aITUCH B APYTYIO,
UCIIOJIb3YS PU HEOOXOJJUMOCTH
CXEMBI, TaOIHIIbI, TPAPUKH,
JarpamMmsl.

— B noeceonesnoii orcustu u
npu u3yyeHuu Opyaux
npeomemos:

— peniaTh MPaKTHICCKHIE

3a/la4uM U 3aJ1a4M U3 IpYrux
MIPEeIMETOB




— pemiaTh 3a/1a4u Ha MPOCTHIC
MPOLICHTHI (CUCTEMBI CKHUJIOK,
KOMUCCHUH) U Ha BBIYUCIICHUE
CJIOXHBIX MPOIICHTOB B
Pa3IMYHBIX CXeMax BKJIAJ0B,
KpPEANTOB U UIOTEK;

— peuatb NpakTUYECKUe
3aj1auu, TpeOyromnue
HCII0JIb30BAaHUS
OTpHUIATENbHBIX YHCEN: Ha
olpesieJIeHUE TeEMIIEpaTyphl,
HAa OIpE/IeTICHHUE MOJIOKCHHUS
Ha BPEMEHHOH ocH (10 Halleu
3pHI U NIOCJIE), HA IBUKCHHE
JICHEKHBIX CPEICTB
(mpuxona/pacxon), Ha
olpeziesieHue
rI1yOUHBI/BBICOTHI U T.I1.;

— HCHOJb30BaTh MOHATHE
MaciiTada ISl HaX0KJIeHUs
pacCTOSAHUM U JUIMH Ha
KapTax, IUIaHaX MECTHOCTH,
MJIaHaX TTOMEIIEHHH,
BBIKpOMKax, pu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceownesnoui scusnu u npu
u3yyeHuu Opyeux npeomemos.

— pelIaTh HECIOKHBIE
MPaKTUYECKHE 3a/1a4H,
BO3HHUKAIOIIHNE B CUTYAIUIX
MMOBCEHEBHOW KU3HU

T'eomempus

— OmnepupoBath Ha 0a30BOM

Ol’lele]?OGGH’Ib NOHAMUAMU.

Bnaners

Hmems npedcmasnenue 0o




YpOBHE MOHATUSAMU: TOUKA,
npsimasi, IJI0CKOCTh B
MIPOCTPAHCTBE,
MapajuieNTbHOCTDb U
NEePIEHIUKYISPHOCTD
MPSIMBIX U IJIOCKOCTEH;
pacro3HaBaTh OCHOBHBIE
BUIbl MHOTOTPAaHHUKOB
(mpu3ma, nupamuna,
IIPSAMOYTOJIBHBIN
napajuienenumnesn, Kyo);
n300pakaTh U3ydaeMbIe
(bUTypHI OT PYKH U C
MPUMEHEHHUEM MTPOCTHIX
YEePTESIKHBIX HHCTPYMEHTOB;
nenathb (BBIHOCHBIC) TIJIOCKHE
YEepPTEIKU U3 PUCYHKOB
MIPOCTBHIX O0BEMHBIX PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh HH(OPMALIHIO O
MPOCTPAHCTBEHHBIX
reoMeTpuyecKux (urypax,
IPEJCTaBICHHYIO Ha
YepTeKax U pUCyHKax;
IPUMEHSTH TEOPEMY
[Tudaropa npu BEIYUCICHUN
DIIEMEHTOB
CTEPEOMETPUUECKUX (DUTYD;
HaXOJUTh 0OBEMBI 1 TUTOIIAIH
MTOBEPXHOCTEN MPOCTEUIINX
MHOT'OI'PaHHHUKOB C
npuMeHeHueM Gpopmyi;
pacro3HaBaTh OCHOBHbBIE

MouKa, npAMas, NiI0CKOCMy 8
npocmparcmee,
napanieibHoCmy U
NEePREeHOUKYIAPHOCIb NPAMbBIX
U niockocmeli,

npuUMeHsimy OJisi peUeHUs.
3a0au eeomempuieckue
gakmol, eciu ycio8us
npUMeHeHUst 3a0aHbL  IBHOU
Gopme;

pewams 3a0ayu Ha
HAX0MHCOEHUE 2e0MEMPULECKUX
geuyUH No 0Opa3yaAM Uil
AnCOPUMMAM;

oenamu (8bIHOCHbBIE) NIOCKUE
uepmesicu U3 pUCyHKO8
06veMubIx puzyp, 8 mom
yucie pucosams U0 C8epxy,
cOOKY, Cmpoums ceyeHus
MHO20CPAHHUK OB,

u3zgnekamo,
uHmMepnpemuposams u
npeobpazoevieams
unghopmayuro o
2eomempuyeckux ueypax,
npeoCcmagieHHyI0 Ha
uepmesicax;

NpUMEHSMb 2eoMempuyecKue
Gaxmol 011 pewenus 3a0ay, 8
MOM Yuciie npeonoaazaruux
HECKONILKO UWA208 PeueHUsl;
ONUCHIBAMb 83AUMHOE
PACnonodcenue nPImulx u

TeOMETPHUECKUMH MOHITUIMHU
IpU pelIeHUH 3a7a4 U
MIPOBEICHUU MaTEMaTHYECKUX
pacCyXICHHUI;

— CaMOCTOSITENTLHO
(hopMyIIMpOBaTh ONpeACICHUS
reoMeTpUUYecKux Guryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAxX M MpPU3HAKaX
reoMeTpuuecKkux puryp u
000CHOBBIBATh HIIU OMIPOBEPraTh
1X, 0000IIaTh WX
KOHKPETH3UPOBAThH PE3YyIbTaThl
Ha HOBBIX KJlaccax (uryp,
IPOBOJUTH B HECIOKHBIX
CITydasix KIacCUPHUKAIHIO QUTyp
MO Pa3JINYHbIM OCHOBAHUSIM;

— UCCIIEIOBATh YEPTEKH,
BKJItOUasi KoMOMHauu Guryp,
U3BJICKaTh, HHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh HH(OPMALINIO,
MPECTABIICHHYIO Ha YePTekKax;
— pelarhb 3aa4n
TE€OMETPHUECKOTO COJIEPIKAHMSI, B
TOM YHCJI€ B CHTYallUsIX, KOTIa
JITOPUTM pPELICHUs HE CIeayeT
SIBHO M3 YCIIOBHSI, BBITIOJIHATH
HE0OXO0/IMMbIE /TS peIICHUS
3aJa9u JIOTIOJTHUTEIBHbIC
MIOCTPOEHHUSI, UCCIIEOBATh
BO3MOKHOCTh TIPUMEHEHUS
TeopeM U GOPMYII ISl peLIeHUs
3aaq;

AKCUOMAMU4ecKom memooe;
— e1ademv NOHAMUEM
2eomempuyecKue Mecma moiex 8
npocmpancmee u ymems
NPUMEHAMb UX OJIsl PEUUeHUs.
3ao0au;
— yMemsb NpUMeHsIms 0
peuleHus 3a0ay C8oUCmaa NIOCKUX
U 08YCPAHHDBIX Vel08,
MpexepaHHo2o yana,
— e1ademv NOHAMUEM
NepneHOUKyIapHoe ceueHue
NpU3MbL U yMemb NPUMEHIMb €20
npu peutenuu 3a0ay;

61a0emsb NOHAMUAMU
yenmpanbHoe U napaiieibHoe
NPOeKmMupo8aHue u NPUMeHImMs Ux
npu NOCMPOEHUU CedeHUll
MHO202PAHHUKOB MEMOOOM
npoexyuil;
— umMemyb npedcmasieHue o
paseepmre MHO20CPAHHUKA,
— umMemyb npedcmasieHue o
KOHUYeCKUX CedeHUsIX;
— umemyv npedcmasieHue o
Kacarowuxcs cgepax u
KOMOUHAyuu mes 8pawjeHus: u
YyMemsb NPUMEHAMb UX Npu
peuleHuu 3a0ay;
— NpUMEHAMb NPU peuleHUU
3a0a4 Gopmyny paccmosHus om
MOYKU 00 NIOCKOCMIU,
— e1adems pasHbIMU




BU/IbI TEJN BpallleHus (KOHYC,
UIHHID, chepa u map);
HAXOJUTh 0OBEMBI 1 TUIOIIAIH
IIOBEPXHOCTEH MPOCTEUIINX
MHOT'OTPaHHHUKOB U TEJ
BpAIllEHUs C IPUMEHEHUEM

dhopmyi.

B nogceonesnotl sHcuznu u npu

usyueHuu Opyeux npeomemos:
COOTHOCUTB aOCTpaKTHBIE
reOMETPUUECKUE MTOHATUS U
(axThI ¢ pealbHBIMU
KHU3HEHHBIMU O0BEKTaMU U
CUTYalUsMU;

UCIOJIb30BaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (Uryp uis
peLeHHsI TUIIOBBIX 33134
MPAKTUYECKOTO COIePIKaHUS;
COOTHOCHTB TUIOIIAIN
MOBEPXHOCTEHN Tel
OJINHAKOBOM (popMbI
pa3IUYHOro pa3mepa;
COOTHOCHUTBH 0ObEMBI COCYIOB
OJIMHAKOBOH (hOpMBI
Pa3IMYHOTO pa3Mepa;
OLIeHUBAaTh hopMy
MPaBUILHOTO MHOTOTPaHHUKA
rocje CIuJIOB, CPE30B U T.I1.
(ompenensiTh KOJIMYECTBO
BEpLINH, pedep U rpaneit
MOJTyYSHHBIX

njiocKkocmeti 8 npOCMpanHcmee;

—  gopmynuposams ceolicmsea u
npusHaKu Queyp;

—  00Ka3vleams ceomempuyecKue
VMBEPHCOCHUS,

— enademv CManOapmHoU
K1accuguxayueu
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npuzmul,
napainnenenuneowl);

—  Haxooums 00veMbl U NIOUAOU
nosepxmocmeu
2eoMempudecKux mei ¢
npumeHenuem hopmyin;

—  GLIUUCTIAMb PACCMOAHUSL U
yelvl 8 N(POCMPAHCMEe.

B nosceounesnoii scuznu u npu
usydeHuu Opyaux npeomemos:

—  UCNONb308aMb CEOUCMBA
2eomempuieckux gueyp o
peutenus 3a0ay
NPAKMuUYecKo2o xapaxkmepa u
3a0au uz opyaux obaacmeu
SHaHUl

— yMeTh (OPMYIUPOBATH U
JI0Ka3bIBaTh TEOMETPUYECKUE
YTBEPXKIICHHS;

— BJIQICTh MOHITUSMH
CTEpPEOMETPHUH: TIPHU3Ma,
napaJulesenurne]], NipaMuia,
TeTpasap;

— UMETH MPEJICTaBICHHS 00
aKCMOMaX CTEPEOMETPUH U
CII/ICTBHSX U3 HUX U YMETh
MPUMEHSATH UX [IPU PEIICHUN
3ajay;

— YMETb CTPOUTH CEUCHHS
MHOTOTPaHHHKOB C
UCTIOJIb30BaHUEM Pa3INIHBIX
METOJIOB, B TOM YHCIIC U METOAA
CIIE/IOB;

— UMETb NPEJICTABICHUE O
CKPEUIMBAIOIINXCS MPSIMBIX B
IPOCTPAHCTBE U YMETh HaXOUTh
YTOJI i PACCTOSTHUE MEXTy HUMH,
— HIPUMEHSTH TEOPEMBI O
MapayieIbHOCTH TPSMBIX H
IUIOCKOCTEH B POCTPAHCTBE MPU
pelIeHnH 3a1a4;

— YMETh IPUMEHSATH
napauIeIbHOE IPOEKTUPOBAHUE
U1 n300pakeHust Guryp;

— YMETh IPUMEHSATH
MEPIIEHAUKYISIPHOCTH TIPSIMO 1
TUTOCKOCTH TIPH PEIICHUH 33/1a4;
— BJIQJICTh MTOHITHUSIMHU
OpPTOTOHAIILHOE MPOCKTUPOBAHHUE,

cnocobamu 3a0anus nPAmMou
VPABHEHUAMU U YMenb

NPUMEHSIMb NPU PEeUleHUU 3a0aY,
— nPUMEHsIMb NPU peuleHuu

3a0a4 u 0okazamenibcmee meopem

BEKMOPHDII MEMOO U MEMOO
KOOpOuHam;

— npumeHsams hopmyivl
00beM08 NPAMOY201bHO20
napanneienuneod, nPusMol u
nUpamuovl, mempa’opa npu
peuteHuu 3a0ad;

— npuUMeHsims meopemvl 06
OmMHOUEeHUsIX 00bEeMO8 Npu
peutenuu 3a0ay;

— NpUMeHsIMb UHmMe2pal Oisl
8bIUUCTIEHUS 00bEMO8 U
nosepxHocmetl mei 6paujeHus,
BbIUUCTIEHUS NIOWAOU
cghepuueckoeo nosica u oovema
Wapoeozo clos;

— umems npedcmasienue o

O0BUIICEHUSX 8 npocmpancmee.
napalielbHom nepeHoce,

CUMMEMPULU OMHOCUMENbHO
RAOCKOCMU, YEeHMPATbHOU
CUMMempu, NOBOPoOme
OMHOCUMENbHO NPAMOL, YMemb
NPUMEHSMb UX NPU PEUeHUU
3a0auy;

— UMemb nPeocmasiienue o
nI0WAOU OPMO2OHANLHOU
npoexyuu,;




MHOTOTPaHHUKOB)

HAKJIOHHBIE U UX MPOEKIHH,

YMETh IPUMEHSTH TEOPEMY O
TpeX NEPIEHANKYIApax Ipu

peuleHuu 3a1ay;

- BJIaACTh IIOHATUAMU
paccrosiHue MeXay purypamu B

IPOCTPAHCTBE, OOLIHIA
NEPIEHIUKYIISP IBYX
CKPEIIMBAIOIINXCS IPAMBIX U
YMETb IPUMEHSTH UX IpU
pELIEHUN 3aa4;

— BJIAJIETh IOHATHEM YTOJI

MCKIY HpHMOfI H IINIOCKOCTBIO
YMCTb IIPUMCHATH €ro 1Ipu

PCIICHUHU 3a1a4;
- BJIaACTh IIOHATHUAMU

JIBYIPaHHBIN YTOJI, YIOJ MEXIy
IUIOCKOCTSIMH,

NEPIEHANKYJIPHBIE INIOCKOCTH U
YMETb IPUMEHSTH UX IIPU
penieHnu 3a1ay;

— BIIAJICTh TOHATUAMU
IIpU3Ma, Iapauiesenumes u
IIPUMEHATH CBOMCTBA
napajuieienunea npyu pereHnn
3a/1ay4;

— BJIAJICTh NTOHATUEM
IIPSIMOYTOJIBHBIN
napajuieieunes U IpUuMeHATh
€ro IIpy peLICHUN 3a/1a4;

— BIIQJIETh MOHATUSIMU
MMApaMUJIa, BUIbI TUpaMU,
3JIEMEHTHI IPABUIIBHON

— umems npedcmasienue o
MPEXSPAHHOM U MHO20CPAHHOM
yelne u NPpUMeHsImyb C8OUCMBa
NIIOCKUX Y2l108 MHO202PAHHO20
Yyena npu pewienuu 3a0a4;

— umemb npedcmasiieHus o
npeobpazosanuu n00ooOUs,
20MOmemuy u ymems npuMeHsams
UX npu peulenuu 3a0a4;

— yMemb peuiams 3a0adu Ha
NJIOCKOCMU MemoOamu
cmepeomempuu,;

— yMemsb npuMeHAmb

dopmynsl 00veMo8 npu peutenuu
3a0ay




MAPAMHJIBI U YMETh IIPUMEHSTh
WX MIPU PEUICHHUH 33/1a4;

— UMETh TPEJICTABICHUE O
TeopeMe Dilepa, MPaBUIbHBIX
MHOTOTpaHHHKAX;

— BJIQ/IETh MOHITHEM
IUTOMIA/IA TTOBEPXHOCTEH
MHOTOTPaHHUKOB U YMETh
OPUMEHSTDH €ro IPU PeIIeHUU
3azay;

— BIIQ/ICTh MTOHITHSIMH TEJIa
BpateHus (WINHIP, KOHYC, TIap
u cdepa), X CeUeHUsI U YMETh
MPUMEHSTH UX IPU PEIICHAH
3azay;

— BJIQ/IETh MOHITUSIMHU
KacaTeJIbHBIC TIPSMBIC U
TUTOCKOCTH U yMETh IPUMEHSTh
U3 [IPH pPeIlleHUH 3a/a4;

— UMETh TPECTABIICHUS O
BITMCAHHBIX U OMMCAHHBIX cepax
U yMETh MIPUMEHSITh UX TPU
pelleHu  3a/1a4;

— BIIQJICTh MTOHSATHUSIMHI
00BeM, 00BEMEI
MHOTOTPAaHHUKOB, TEJI BPAIICHUS
U TIPUMEHSTH UX MPH PEIIeHUN
3azay;

— UMETh MPEJICTABIICHHUE O
pa3BepTKe IWIHH/PA U KOHYCA,
TIOMIA/IA TTOBEPXHOCTH
UWIMHIpPA U KOHYyCa, YMETh
MPUMEHSITh UX MPU PEIICHUH




3ajay;
— UMETh NPECTABICHUE O
Iomaan chepsl 1 yMeTh
HIPUMEHSATH €0 MPH PEIICHUH
3ajay;

— YMETbh peurath 3a/1a4u Ha
KOMOMHAIIMK MHOTOTPAaHHUKOB U
TeJl BpaIllCHNUS;

— MMETh MPECTABICHUE O
110,100MM B IPOCTPAHCTBE U
YMETb peIIaTh 3a/1a4l Ha
OTHOIIIEHHE 00HEMOB U
IUTOIAIeH TTOBEPXHOCTEH
0TOOHBIX QUTYD.

— B nosceonesnoti sorcuznu u
npu u3yyeHuu Opyaux
npeomemos:

— COCTAaBJIATH C
UCIIOJIb30BAaHUEM CBOMCTB
FEOMETPUUECKUX PUTYD
MaTeMaTH4eCKHe MOJIETH st
pelIeHus 3a/1a4 MPaKTUYECKOro
XapakTepa M 3a/1ad U3 CMEKHBIX
JTUCIUILUINH, UCCIIE10BATh
HIOJIyYEHHBIE MOJIEH U
MHTEPIPETUPOBATH PE3YIbTAT

Bexmoput u koopou

Hamyl 6 NPpOCMPAHCMEE

OmnepupoBatb Ha 0a30BOM
YPOBHE HOHSATHEM JIeKapTOBbI
KOOP/IMHATHI B TPOCTPAHCTBE;
HaXO/UTh KOOPIUHATHI
BEPILIUH Ky0a U
IPSIMOYTOJIBHOTO

Onepuposams nousimusimu
0eKapmosvl KOOpOUHAMbl 8
npocmpancmee, 6eKmop,
MOOYIb 86EKMOPA, PABEHCMBO
8EKMOPO8, KOOPOUHAMbL

8eKmopa, y2oi mMexcoy

—_ BJ'Ia,Z[eTB IIOHATHUAMHU
BCKTOPBI U KX KOOPJAUHATHI;

- YMCTH BBITTOJIHATD
Or€panrun Haa BEKTOpaMU;

- HCIIOJIb30BATh CKAJISAAPHOC
MMPOU3BCACHUC BEKTOPOB IIPpU

— HHocmuoicenue
pe3yribmamos pazoena l,

— Haxooums o6vem
napainnienenuneoa u mempas’opa,

3A0AHHBIX KOOPOUHAMAMU CEBOUX
BEPULUH,




napajjicicnuicaa

8EKMOPAMU, CKANAPHOE
npoussedeHue eKmopos,
KOJLIUHeapHble 8eKMOopbl,
HAxXo0ums paccmosiHue
MexHcoy 08YMs MOUKAMU,
CYMMY 8eKMOPO8 U
npoussedeHue 6eKmopa Ha
YUCTIO0, Y20l MeHCOY
BEKMOPAMU, CKANAPHOE
npouseeoerue, packiaobléams
8eKmMop no 08yM
HEKOJLIUHEeAPHbIM 8EKMOPAM,
3a0a6amu NIOCKOCMb
VpasHeHuem 8 0eKapmogol
cucmeme KOOpOuHam,
pewams npocmenuue 3a0a4u
86e0eHUeM BEKMOPHO2O

pelIeHuu 3a1a4;

— [IPUMEHATh YPaBHEHUE
IJIOCKOCTH, POPMYITY pacCTOSTHUS
MEX/1y TOYKaMH, ypaBHEHHE
cepbl pH PEIICHUH 3a/1a4;

— IPUMEHATh BEKTOPHI U
METOJ] KOOPIMHAT B
HPOCTPAHCTBE MPH PEIICHUH
3a7a4

— 3a0a8amo NPAMYIO 8
npocmpancmee;

— HAxXo0ums paccmosuue om
MOYKU 00 NAOCKOCMU 6 CUcCmeme
KOOpOuHam;

— HAX00ums paccmosiuue
MeHCOY CKPeuUBAIoWUMUCS
NPAMbIMU, 3A0AHHBIMU 8 CUCEME
KOOpOuHam

basuca

Hcemopua mamemamuxu
OnuceIBaTh OT/AEIBbHbBIE IIpeocmasname exnad — HNmets npeacrasiaeHue o — Jocmuoicenue
BBIIAIOIIMECS PE3YIIbTATHI, 8b10AIOWUXCS MAMEMAMUKog 6 | BKIIaJIE BBITAIOIINXCS pe3ynomamos pazoena |
MOJYYECHHBIE B XOJI€ Pa3BUTHS pazeumue mamemamuxu u MAaTEMAaTHKOB B Pa3BUTHC HAyKH,
MaTEeMaTUKH KaK HayKH, UHBIX HAYYHBIX obacmell; - IIOHUMATh POJIb
3HaTh IPUMEPHI nonumams pons mamemamuxy | MATCMaTHKI B PaSBUTHH Poccun
MaTE€MaTHYECKUX OTKPBITUI 1 6 pazeumuu Poccuu
UX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN
HUCTOPHUEH;
ITIOHUMATh POJIb MAaTEMATHKH B
pazButuu Poccun

Memoovt mamemamuxu
IIpuMeHATH U3BECTHBIE Hcnonvzoeamv ocHosHbIe — Hcronp30BaTh OCHOBHEBIE — Jlocmuorcenue

MCTOJBI ITPHU PCHICHUN

Memoobl 00KaA3ameabCcmada,

METOJIBI JIOKA3aTeIbCTRA,

pe3ynomamos pasoena I;




CTaHAApTHBIX
MaTeMaTUYEeCKUX 3a/a4;

— 3aMeyarb U XapaKTepU30BaTh
MaTreMaTUu4ecKue
3aKOHOMEPHOCTH B
OKpYy>Karolen
NeHCTBUTENILHOCTH;

— IIPUBOJUTH IIPUMEPLI
MaTEMATHUYCCKUX
3aKOHOMEPHOCTEH B MPUPOJIE,
B TOM 4HUCJIE
XapaKTepU3YIOIINUX KPacoTy U
COBEpPIIEHCTBO OKPY’KAIOIIET0
MHUpa U MPOU3BEACHUN
HCKYCCTBa

npo6ooUmMb 00KA3AMENbCHIBO
U BLINONIHAMb ONPOBEPIHCEHUE,
NpUMeHSIMb OCHOBHbIE
Memoovl peuieHus:
MamemMamuyeckux 3a0ay;

Ha OCHO8Ee MAMeMaAmu4ecKux
3AKOHOMepHOCmell 8 Npupooe
Xapakmepuzoeams Kpacomy u
COBEPULEHCTNEO
OKpYyJicarouje2o mupa u
npouseedeHull UCKYyCccmed;
npuUMeHsims npocmeriuiue
npocpammuble cpedcmed u
INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL
npu peuieHuu
Mamemamuyeckux 3a0au

IIPOBOJUTH TOKA3aTEIbCTBO U
BBIIIOJIHATH OIIPOBEPKCHHUE;

— IIPUMEHSATH OCHOBHBIE
METO/bl PEILICHUS
MaTeMAaTUYECKUX 3a/]a4;

— Ha OCHOBE
MaTEMAaTHYECKUX
3aKOHOMEPHOCTEW B IPUPO/IE
XapaKTepU30BaTh KPACOTy U
COBEPILEHCTBO OKPYKAOLIETO
MHPAa U IPOU3BEICHUI HCKYCCTBA;
— IIPUMEHSATH IPOCTEUILINE
IIPOrpaMMHBIE CPEICTBA U
NIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPH PELICHUN
MaTeMaTUYECKUX 3a/1a4;

— I10JIb30BaThCS
IIPUKJIAIHBIMH [IPOTPAMMAMH U
IIporpaMMaMy CUMBOJIBHBIX

BBIYMCIICHHI JJIA UCCIICAOBAHUA
MaTeMaTU4YeCKUX 00bEKTOB

— npUMEHSIMb
mMamemamuyeckue 3HAHUs K
UCCe008AHUIO OKPYHCAIOUSE20
mupa (mooeauposanue
@uzuueckux npoyeccos, 3a0ayu
9KOHOMUKUL)

Cucrema OlleHKH JOCTUKEHHS IUIAHUPYEMbIX Pe3yJIbTATOB OCBOCHHMSI OCHOBHOI1 00pa3oBaTe/ibHON POrpaMMbl CpeHero 0011ero

o0pa3zoBaHus

OcHOBHOE HampaBJieHHe M LeJb OLIEHOYHO! JeITeIbHOCTH B 00pa3oBaTeIbHON OpraHu3aly B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC OO0
- OllIeHKa 00pa30BaTeNbHBIX JOCTHKEHUI 00yUaroluXcsl Ha pa3IMYHBIX dTanax 00y4eHHsI Kak OCHOBA UX IPOMEXYTOUHOM M UTOTOBOM aTTecTaluu, a
TaKKe OCHOBa MpOLENYyp BHYTPEHHET0 MOHUTOPHHra o00pa3oBaTelbHON OpraHMW3alMd, MOHUTOPHHIOBBIX HCCIEIOBAaHUNA MYHHUIMIIAIBHOTO,

PETMOHANBHOTO U (PeIepaIbHOTO YPOBHEH.

OCHOBHBIM 00BEKTOM CHCTEMBI OIICHKH, €€ COAepKaTeJbHOH M KpUTepuUalbHOW 0a30l BbicTynaioT TpedboBanus OI'OC, koropsie
KOHKPETU3UPYIOTCSI B IUIAHUPYEMBIX pe3yJIbTaTax OCBOEHHUS OOY4YalOIIMMHUCS OCHOBHOM 0Opa3oBaTeNbHONW MPOTrpaMMbl

OpraHu3aIyH.

o0pa3oBaTeNnbHOMI



Cucrema OLIEHKH BKJIIOUYAET MIPOLEypbl BHYTPEHHEN M BHEIIHEHN OLICHKU.

BHyTpeHHSsIS OLleHKA BKJIIOYACT:

® CTapTOBYIO IMArHOCTHUKY,

® TEKYIIYIO U TEMAaTUYECKYIO OI[CHKY,
e noptdonmo,

® BHYTPHIIKOJBHBIA MOHUTOPUHT 00Pa30BaTENbHBIX JOCTHKEHHIA,
® IIPOMEKYTOUHYIO U UTOTOBYIO aTTECTALUIO O0YYarOIIUXCS.

K BHemtHuM npoueaypam OTHOCSITCS:

o roCyJapCTBEHHAsl UTOrOBasi aTTeCTalus
o HE3aBUCHMas OLIEHKA KauecTBa 0Opa3oBaHMsS U MOHMTOPUHIOBBIE HCCIIEAOBAaHMS OKPYKHOI'O, pErHOHAIBHOIO U (heaepanbHOro
YPOBHEM.

COJAEPKAHUE KYPCA «MartemaTuka: ajiredpa u Hauajaa MaTeMaTH4eCKOro aHAJIu3a, reomeTpusi». ba3oBblii ypoBeHb

Martemaruka 10 kiaace

Ne HanmMeHoBaHuUe pa3iesioB U TeM Conep:xkanue yueOHOro Marepuasia

n/n

1. Bronnoe nosTopenue (34) CreneHb W €€ CBOMCTBA. YpaBHEHHUS: JIMHEWHOE, KBAJApPAaTHOE, pPalMOHAIBHOE,
UppalnMoHaIbHOE U METOABI UX peuieHus. PanronansHble 1poou. HepaBencTa
JIMHENHbBIE U KBAIPAaTHBIE U CUCTEMBI HEPABEHCTB.

2. Yucnosbie pyHkimn (84) Omnpenenenne yucaoBoil ¢GyHKIMM U crnocoObl e€ 3anaHus. CpoilcTBa (QyHKIUI.
[Tepuoanueckue u oOpaTHbie QYHKIUH.

3. Tpuronomerpuueckue pyHkimu (204) YucnoBast OKpyKHOCTb Ha KOOPIAMHATHOW IIockocTH. Onpesenenne CuHyca, KOCUHYyca,
TaHI€HC M KOTaHreHC. TpUroHOMETpHUYecKHe (YHKLIHMM YHUCIOBOTO U YIJIOBOTO
apryMeHTa, Ux cBOMCTBa M rpaduku. CxaTtue U pacTshkeHue rpadukos
TPUTOHOMETpHUYECKUX QYyHKIMI. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH.

4, Tpuronomerpuveckne ypaBHeHus (1249) [Ipocreiimine TPUTOHOMETPUYECKHE YPABHEHUS W HEPABEHCTBA. MeETOIbl penieHus

TPUTOHOMCTPHYICCKUX ypaBHeHPIfIZ METO/J 3aMCHBI nepeMeHHoﬁ, MCETO/ Pa3JIOKCHUS HA
MHOXUTCIIA, OJHOPOAHBIC TDUTOHOMCTPHUYCCKUC YPABHCHUS.




[IpeobpazoBanus
BhIpakeHu# (1749)

TPUTOHOMETPHUUECKUX

@opMynBl CIOXKEHUS, INPUBEICHMS, IBOMHOIO apryMeHTa, IOHMKEHHS CTEIEHHU.
[IpeoOpa3oBanue CyMMBI TPUTOHOMETPHUYECKMX (YHKIMHA B TPOU3BEICHHE H
IIPOU3BEJICHUS B CyMMY. MeTOIbI pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHUIA.

ITpousBoanas (274)

Omnpenenenne 4YHUCIOBOM IOCIENIOBATEIBHOCTH, CIIOCOOBI €€ 3aJaHusi, CBOWCTBA.
[Tpenen yncnoBoi Mocae10BATENBHOCTH, CBOMCTBA CXOSIIMXCS OCIEI0BATEIbHOCTEH.
Cymma OeckoHeyHOW reoMeTpudeckoil mporpeccud. Ilpemen  ¢yHkumm Ha
0ECKOHEYHOCTH.

3ajauy, MPUBOJIALIME K TIOHATHUIO IPOU3BOJIHOM, ONpPEIEICHUE IPOU3BOIHOM,
BBIUUCIICHUE IIPOU3BOJIHBIX. IlonsaTne IIPOU3BOIHON n-ro HOpsIZIKA.
Juddepenumporanue cnoxuor pynkmuu. AuddepenunpoBanue odpaTHoil GpyHKINH.
VYpaBHeHue kacarenbHOM K rpaduky ¢yHkuuu. IlpuMeHeHue npous3BOAHON AJs
ucclieIoBaHus QYHKIMH HA MOHOTOHHOCTh M 3KCTpeMyMbl. [IprMeHeHne mpon3BoaHOM
JUI JI0Ka3aTelbCcTBa TOXAECTB M HepaBeHCTB. IlocTtpoenue rpagukoB QyHKIMIA.
[IpumeHeHrne NPOU3BOAHON NIl OTHICKAHMSI HAMOOJBIIErO0 M HAaUMEHBIIEr0 3HAYCHUM
HenpepbIBHON (YHKIIMU Ha IPOMEXKYTKE. 3a/ladyll Ha ONTHUMU3AIIHIO.

KomOunaTopuka u BepoITHOCTD (44)

[TpaBmiio ymHoxeHus. IlepectanoBku u (pakropuainsl. BeIOOp HECKOIBKUX 3JIEMEHTOB.
Coueranus u pazmemienus. bunom Hetotona. Ciryyaiiapie COOBITHS 1 UX BEPOSITHOCTH.

[ToBTOpeHHMe © cucTeMaTH3alnusi Y4eOHOTO
Matepuaiga  Kypca anreOpel M Hayal
MaTemarrueckoro aHaymsa 10 kmacca (114)

OyHKIUU. Tpuronomerpuueckue YpaBHEHUS u METO/BbI peuieHusl.
Tpuronomerpudeckue opmynsl. [IponsBognas u ee npumeHenue. KomOuHaTOpHBIE
3aJ1a4M.

TEOMETPU

HekoTopsie cBefieHns U3 rianuMeTpuu (44)

Vrisl 1 OTPE3KH, CBSI3aHHBIE C OKPYKHOCThIO. PemieHune TpeyrosbHUKOB. TeopeMsbl
Menenas u Yessl.

10.

Brenenue B crepeomerputo (34)

HcTopust BOSBHUKHOBEHHUS U pa3BUTHsI TeoMeTpuu. OCHOBHBIE MOHATUS U aKCHOMBI
cTepeoMeTpuu (Touka, MpsiMas, IUIOCKOCTb, MPOCTpaHCTBO). IlpocTpaHcTBeHHBIE
¢burypsl (ky0, mNapajuienenumnesa, MOpu3Ma, NOUpPaMHUAA, UWIMHIP, KOHYC, IIap).
MoaenupoBaHre MHOTOTPAHHUKOB.

11.

[TapaniensHOCTb MPSIMBIX U TI0CKOCTEH (201)

B3aumHOe pacronokeHue MNpsMBIX B NpocTpaHCTBE. [lapamnenbHOCTh NpAMBIX B
npoctpaHcTBe. CkpemuBaromuecss mnpsmblie. [IpU3HaK CKpPENIMBAIOIIUXCA TPSMBIX.
B3aumHoe pacnosnoxkxeHue npsMod U Imockoctd. llapamiensHocTh mHpsAMON U
m10ckoCTH. [Ipu3Hak napamienbHOCTH NPSMOM U IIIOCKOCTH. B3auMHOE pacronoxeHue
IByX mockocrel. [lapannensHocTs ABYX miockocTel. [Ipu3Hak napamienbHOCTH JBYX
mnockocteit. [lapamnensHeiii nepenoc. [lapannenbHoe MPOEKTHPOBAHUE U €TI0
CBOIICTBA. [TapamnenbHble  NPOEKIMM  IUIOCKUX ¢buryp. N3obpakenue
npocTpaHCcTBEHHBIX (puryp. CeyeHuss MHOTOIpaHHUKOB




12.

IlepneHUKYIAPHOCTD IMPSAMBIX U IUIOCKOCTEN

(204)

Yron Mexay OpAMBIMH B IpocTpaHCTBe. llepneHAMKYISpHOCTh  HpPSIMBIX.
[TepnieHAMKYIAPHOCTD NPSIMOM U MIIOCKOCTH. [Tpr3HaK nepneHaAuKyIIpHOCTH NPSAMON U
I10cKocTH. OpTOroHanbHOE NpoekTUpoBaHue. [lnomanb OpTOroHaJbHON NPOEKLMH
MHOroyrojbHuKa. Ilepnenukynsp v HakiIoHHas. Teopema O Tpex NEepHeHAUKYIsIpax.
Yrom Mexay HpsAMOM M IUIOCKOCTBIO. PaccTositHue MeX1y TOYKaMmH, IPSIMBIMU U
mIockocTsiMu.  JIByrpanssiii  yrod. IlepnenaukynsipHocTs T1uiockocTed. IlpuszHak
NEPIEHAUKYJIIPHOCTH JBYX INIOCKOCTEH. LleHTpalbHOE IIPOEKTUPOBAHME.
N300pakeHre MpOCTPaHCTBEHHBIX (PUTYP B LEHTPAIBHOM MPOSKIUH.

13. Meuororpanauku (144q) MHororpasssle yribsl U UX CBONCTBA. BbINyKkible M HEBBIIYKIbIE MHOTOIPaHHUKU.
Teopema Diinepa. [IpaBuiabHBIE MHOTOTPAaHHHUKH (TETpa’aAp, KyO, OKTa’Ap, MKOCAdIP,
noaexasrap). *IlomynpaBuiibHbIE U 3BE3TYATHIE MHOTOTPAHHUKHU.

14. IloBTOpEeHHEe M cucremaTusauuss Marepuana | PemieHue 3a1a4 Ha BBIYMCIIEHHE U JOKA3aTENbCTBO C MCIIOJIB30BAHUEM M3YyUEHHBIX

kypca reomerpuu 10 kiacca (749)

dopmyn.  M3oOpakenue  mpocTpaHcTBeHHbIX  ¢uryp. Iloctpoenue  cedenuit
MHOTOTpaHHUKOB. [IpaBuiibHBIE MHOTOTpaHHUKU. Pa3BEPTKH MHOTOTPaHHUKOB, [IMITUH/-
pa U KoHyca.

COJAEPKAHUE KYPCA «MartemaTtuka: ajredpa u Ha4uajia MaTeMaTH4eCKOr0 aHAJIM3a, FeOMeTpus». YIJ1y0/JéHHbIH YPOBeHb

Maremaruka 10 kjacce

Ne i HanmeHoBaHue pa3iesioB U TeM Conep:xxanue yueOHOro MaTepuaJia
1. Bronnoe nosTopenue (34) CreneHb U ee CBOWCTBA. YpaBHEHUS: JUHEWHOE, KBaIpaTHOE, palliOHAIBHOE,
UppaIMOHATIFHOE U METOJIbI UX perieHus. Panimonansueie n1poou. HepaBenctsa
JUHEWHBIE U KBaJIpaTHBIC U CHCTEMBI HEPABEHCTB.
2. JewictButenbHbie uncna (104) Hatypanbubie u nensle yucna. [enumocts yncen. OcHOBHas Teopema apHU(PMETHKH

HaTypaJbHBIX YHUCEIIL. PaLII/IOHaJ'IBHBIC, HppauOHAJILHBIC, JIeCTBUTEIIbHEIC quciia,




yycnoBas npsAMas. YUCiIoBble HEPABEHCTBA. AKCHOMATHKA JACHCTBUTEIBHBIX YHCEN.
Monyib TeUCTBATEIBHOrO YKciia. MeTo1 MaTeMaTUYeCKON UHAYKLIHUH.

Yucnoseie pynkimu (109)

Onpenenenne yucioBod (GYyHKIMH W crocoObl e 3amanus. CBOMCTBA (yHKIIHMH.
[Tepuoanueckue u 00paTHbie GYHKITHH.

Tpuronomerpuueckue GyHkuu (244)

YucnoBast OKpY>KHOCTh Ha KOOpJUHATHOM TuIocKocTH. OmpeiesieHne Cuuyca, KOCUHyca,
TaHTeHC U KOTaHTeHC. TpuroHoMerpuyeckue (GYHKIUU YHCIOBOTO U  YIJIOBOIO
aprymenra, ux cBoiicTBa u rpaduxu. CxaThe U pacTsbDkeHHue rpadukos
TpUroHoMerpuueckux GpyHkuuid. O6paTHbIe TPUTOHOMETPUUECKHE QYHKIIUU.

Tpuronomerpuueckue ypaBuenus (12u)

[Ipocreiimye TPUroHOMETPUUYECKHE YPAaBHEHUS U HEpaBEHCTBA. METOMAbI pelieHUs
TPUTOHOMETPUUECKUX YPAaBHEHUN: METO]] 3aMEHbI IEPEMEHHOM, METO/] pa3oKEeHHUs Ha
MHO>KUTEH, OJJTHOPOJIHbIE TPUTOHOMETPUUYECKUE YPABHEHUSI.

[TpeoOpa3oBanus TPUTOHOMETPUYECKUX
BbIpakeHHH (214)

@opMyIIbl CIOKEHHUs, IPUBEICHHUs, IBOMHOIO AaprymMeHTa, I[OHMXKEHUS CTEICHH.
[IpeoOpa3oBanue CyMMBI TPHUTOHOMETPHUYECKHMX (YHKIMH B TPOU3BEICHHE U
IIPOU3BEIECHU B CyMMY. MeTOIbI peIlIeHNs] TPUTOHOMETPUYECKUX YPABHEHU.

Kommiekcupie uncna (94)

KoMiutekcHble yncna u onepauuy HaJ HUMU. KOMIIIEKCHBIE 4MClIa U KOOPAMHATHAs
IUIOCKOCTh. Tpuronomerpuyeckas popma 3anucu KOMILIEKCHOTo yucia. KoMiiekcHbie
4yluClla U KBaJpaTHbIC ypaBHEHMsS. BO3BeNeHHE KOMIUIEKCHOTO YKCJIA B CTEIEHbB.
M3BneueHne KBaJpaTHOrO M KyOMYECKOro KOPHS U3 KOMIUIEKCHOTO YHCIIA.

[TpousBoaHas (294)

OmnpezneneHye YUCIOBOW IOCIEAOBATEILHOCTH, CIOCOOBI €€ 3a/JaHusi, CBOMHCTBA.
IIpenen YHUCIIOBOM [IOCJIEI0BATEIBbHOCTH, CBOMCTBA CXOIALIMNXCS
nocienoBarenbHocTeld. CymMMa OecKOHEUHOW reomerpuueckoil mporpeccuu. Ilpenen
¢byHKIMN HAa OECKOHEYHOCTH.

3amauy, MPUBOJALIME K TIOHATHIO IPOU3BOJHOM, ONpeNesieHne MPOU3BOIHOM,
BBIUHCJICHUE MIPOU3BOJHBIX. ITonsiTne IIPOU3BOJHOU n-ro HOPSJIKA.
Huddepenunponanue cnoxnoil pynkuuu. Juddepennmporanue oOpatHoit GyHKIUH.
VYpaBHeHue kacatenbHOM K rpaduky Qynkuuu. IlpuMeHneHue mnpou3BOIHON AJs
uccienoBanus GyHKIUH HA MOHOTOHHOCTh U 3KCTpeMyMbI. [IprMeHneHune nmpous3BoiHOM
JUIs JI0Ka3aTesbCTBAa TOXKIECTB M HepaBeHCTB. Iloctpoenue rpadukoB ¢GyHKIMH.
[IpumeHeHne MPOU3BOIHON AJIi OTHICKAHMSA HAaWOOJBIIET0 U HAUMEHBIIETO 3HAYEHUH




HENpPephIBHON (PYHKIIMH HA MPOMEKYTKE. 3a1a4u Ha ONTUMHU3AIIHIO.

0. Komb6unaropuka u BepoaTHOCTb (74) [TpaBuiio ymHosxxenusi. [lepecranoBku u ¢dakropuanbl. BeIOOp HECKOIBKUX 37IEMEHTOB.
Coueranus u pazmerenus. bunom Hetotona. Ciryyaiiabie cOOBITHSI K UX BEPOSITHOCTH.

10. [loBTOpenne u cucrematusauus ydeOHoro | yHKUIUU. Tpuronomerpuyeckue ypaBHEHUS u METO/IbI pelIeHus.

Matepuaga Kypca anreOpsl u  Hayan | TpuroHomerpuueckue QGopmyisl. [IpousBoanas u ee npumeHeHue. KomOuHaTtopHbie
Matematrueckoro aHanmsa 10 kmacca (114) 3a/1auu.
reoMeTpuAa

11. Hexotopsie cBeienus u3 mianuMeTpun (44) VYTl 1 OTpe3KH, CBA3aHHBIE C OKPYKHOCTbIO. PemieHue TpeyroiabHUKOB. Teopemsl
Menenas u Yessl.

12. Beenenue B ctepeomerputo (3u) Wcropusi BOZHMKHOBEHUS M DPa3BUTHUS TeoMeTpuu. OCHOBHBIC TOHSATHUS M aKCHUOMBI
cTepeoMeTpun (TOouka, IMpsiMasi, IUJIOCKOCTh, MPOCTPAaHCTBO). IlIpocTpaHcTBEHHBIE
burypsl (ky0, mapasuiesenunes, Npu3Ma, mupamMuia, UUIHHIP, KOHYC, 1ap).
MopenrpoBaHue MHOTOTPaHHUKOB.

13. [MTapannensHOCTH NPAMBIX U ITocKocTer (204) | B3auMHOEe pacrosioKeHHe MNPsSMBIX B MPOCTpaHcTBe. [lapaienbHOCTh MPSIMBIX B
npoctpancTBe. CkpeuBaromuecss npsimble. [Ipru3HaK CKpemmBarOUUXcsl MPSIMBIX.
B3auMHoe pacnonoxeHue mNpsAMONM U IUIOCKOCTH. [lapamnmenbHOCTh mpsiMON U
mockocTH. [Ipu3Hak mapamienbHOCTH NPSAMOI U TNIOCKOCTU. B3anMHOe pacnonioxxeHue
IByX 1iockoctei. [lapannensHocTh ABYX miiockoctel. [Ipu3Hak mapaminenbHOCTH IBYX
mockocreit. [lapamnensHbiii  mepeHoc. [lapamnenbHOE€ TPOEKTHUPOBAHUE UM €T0
cBomicTBa. [lapannensHpie mpoekiuu miockux ¢uryp. M3obpaxenue
MPOCTPAHCTBEHHBIX Guryp. CeyeHus MHOTOTpaHHUKOB

14. [TepnieHUKYISIPHOCTD MPSAMBIX M TJIOCKOCTEHW | YTon  Mexay TMpsAMBIMA B NPOCTpaHCTBE. [lepneHAMKYISIpHOCTh  MPSMBIX.

(20q)

IlepneHqUKyYIAPHOCTD NPSAMOM U IIIOCKOCTH. [Ipu3HaK MeprneH uKyIspHOCTH IPSMON U
10ckocTH. OpTOroHanbHOE NpoeKTHpoBaHUe. llnomane OpTOroHanbHONW NPOEKIUHU
MHOroOyrojpHuka. Ilepnenaukyisap u HakioHHasd. Teopema O TpexX NEPHEHAMKYJIApaXx.
Yroim Mexay OpsAMOM U INIOCKOCTBIO. PaccrosgHue Mexay TOYKaMy, NPSAMBIMU U
miockocTsMu.  JIByrpanneii  yron. llepnenaukynspHocTs 1mtockocted. IIpusnax
MEPNEHAUKYISIPHOCTH JBYX IIOCKOCTEH. LleHTpanpHOE NMpPOEKTUPOBAHHUE.

N300pakeHre MPOCTPAaHCTBEHHBIX (PUTYP B LIEHTPAIBHOM MPOEKIIUH.




15.

Muororpanauku (144)

MHororpaHHble yribl U UX CBOWCTBA. BBIMyKJIble U HEBBITYKIJIbIE MHOTOTPAHHHUKH.
Teopema Diinepa. [IpaBunbHble MHOTOTPaHHUKU (TETpasap, KyO, OKTa’ap, UKOcadJp,
nonekasp). *[lomynpaBunpHbie U 3BE314aThie MHOTOTPAaHHUKH.

16. [loBTOpenue u cucremarusauus Matepuana | PemeHnue 3ajgau Ha BBIYMCICHHE U JI0KA3aTENILCTBO C HCIOJIb30BAHUEM M3YYEHHBIX
Kkypca reometpun 10 knacca (74) dopmyn.  M3obpaxenue mpocTtpaHCTBeHHBIX  (uryp. IlocTpoenue  cedyeHuit
MHOTOIpaHHUKOB. IIpaBuiibHbIE MHOTOTpaHHUKHU. Pa3BEPTKM MHOTOrPaHHUKOB, LIMJIMH/I-
pa u KoHyca.
Martemaruka 11 kiacce 6a30BblIil ypOBeHb
Ne HanmMeHoBaHuUe pa3iesioB U TeM Coaep:xxanue yueOHOro MaTepuasa
n/n
1. BBonHoe nmoBTopenue (54) OyHKIMHU. Tpuronomerpuyeckue ypaBHEHUs u METO/IbI pelieHus.
Tpuronomerpuueckue ¢opmyinsl. [IponsBognas u ee npumenenue. KomOuHaTtopHble
3aJjauul.
2. Crenenn 1 kopuu. CTeneHHbIC QyHKINNI IlonsiTHE KOpHSA N-OM CTENEHHM U3 ACUCTBUTEIBHOrO uucia. DyHKnuu y= Jo , UX
(159) cBoiicTBa U rpapuku. CBoiicTBa KOpHS n-oi creneHu. [Ipeobpa3zoBaHue BhIpaKeHHI,
cojepxalmx paaukaiasl. O0oOLIeHne MOHATUS O TOoKazaTtene cTerneHu. CTerneHHble
¢byHkuuu, ux cBoiictBa U rpaduxu. uddepeHnypoBanue U UHTETPUPOBAHUE.
W3BnedeHne KOpHs n-il CTENCHMU.
3. [Toka3zatenbHast U norapudmuyeckas | [lokazarenbHas QyHkius, e€ cpoiictBa M rpaduk. IlokasarenbHble ypaBHEHUS U
byukipm (254) HepaBeHcTBa. [lonarue norapudma. Jlorapudmuueckas ¢yHkuus, e€ cBoilcTBa u
rpadpuk. CpolicTBa sorapudmos. Jlorapupmuueckue ypaBHEHHs U HEPABEHCTBA.
Juddepenumpopanue nokasareabHoN U jorapudmudeckoit GpyHKImii.
4, [lepBoobpaznas u unterpai (74) [lepBooOpa3nasd. Heonpenenenusiii wuHTerpan. OmnpeneneHHbI MHTErpaj, ero

BBIUKCJIEHHE U CBOIcTBa. Briuncienue miomaneit miockux guryp. Ipumepsr
PUMEHEHMs UHTerpaia B QU3MKe.




OneMeHThl KOMOWHATOPUKH, CTATUCTHKU U
TEOpUU BEposTHOCTEN (44)

BepostHocTs u reomerpusi. He3aBucuMble TOBTOPEHUS] MCOBITAHUW C JBYMSA
ucxonamu. CraTucTuyeckue MeTo sl 00paboTku uHpopmanuu. 'ayccoBa KpuBasi.
3aKoH OOJIBIINX YHCET.

VYpaBHenuss u  HepaBeHCTBAa.  CuHCTEeMBbI

ypaBHeHHI 1 HepaBeHCTB (204)

PaBHOCWIBHOCTh ypaBHEeHHA. OOIIME METOABI PEUICHUS YpPaBHCHHH. YpPaBHEHHE C
MonyssiMH. MppanuoHansHble ypaBHEHMs. JlOKa3aTebCTBO HEpaBEHCTB. Pemenue
palMOHAIBHBIX HEPABEHCTB C OJHOM IepeMeHHOW. HepaBeHcTBa ¢ MOIYyJIsAMH.
HppanmoHanbHble HEPAaBEHCTBA. Y PaBHEHUS U HEPABEHCTBA C JBYMS IIEPEMEHHBIMH.
JuodanToBsl ypaBHeHHsI. CHCTEMBI YpaBHEHUH. YpaBHEHUSI U HEPaBEHCTBA C
rapaMeTpamH.

[ToBTOpEeHUe U cucTeMaTu3aus y4eOHOTro
MaTepualia Kypca aireOpsl W Hayal
MareMaruueckoro anaimsa 11 kmacca (264)

Crenenu u kopuu. CTeneHHas, Moka3aTelbHas U Jiorapupmuueckas QyHKIHH.
[TepBooOpa3zHas W MHTErpaj. YpaBHEHUsS, HEPABEHCTBA, CUCTEMbl YpPaBHEHHH U
HEPABEHCTB.

reOMETPHS

BexTops! B mpoctpancTse (74)

HpﬂMOYl"OJ'IBHaH CUCTCMA KOOpAMUHAT B IIPOCTPAHCTBC. BCKTOpLI B IIPOCTPAHCTBC.
PaBenctBo BCKTOPOB. CnoxeHue BCKTOPOB U YMHOXXCHUEC BCKTOpA Ha YHUCIIO. Yron
MCKAY BEKTOpaMHU. KOJ'IJ'II/IHeapHBIe H KOMIIIAaHAPHBIC BEKTOPBLI.

Mertoa koopauHaT B mpoctpancTse (159)

Koopaunatsl cepeaunbl orpe3ka. dopmyrna pacCTOSHUS MEXAY JBYMS TOUYKaMHU.
VYpaBuenue cpepsl. Koopannatsl Bekropa. [JinHa Bektopa. CkaisipHOE NpOU3BeAeHUE
BEKTOPOB. YPaBHEHHUE IUIOCKOCTH B IIPOCTPAHCTBE. Y PaBHEHHE NPSIMOH B
IIPOCTPAHCTBE.

10.

Hununaap, konyc, map (164)

Chepa u map. Bzammuoe pacnonoxenue cdepbl u 1miIockoctd. KacarenpHas
IUIOCKOCTh. MHOTOIpaHHHMKH, BIUCAaHHbIE B cdepy. MHOrorpaHHUKH, OMHMCAaHHBIE
okosio c¢eprl. Llunmungap, konyc. IloBopor. ®urypsl Bpamenus. Bnucanueie u
onMcaHHble IWIMHAPHL. CedeHMs MWIMHApPA IJIOCKOCTBIO. OJMIC. Brnucanusle n
onucaHHble KOHYChl. KoHnueckue cedeHus. CUMMETpHUsSI IPOCTPAHCTBEHHBIX (UTYp
(ueHTpanbHasA, oceBas, 3epKajibHas). [[BH)KeHHE NPOCTPAHCTBA, BUIbI JBHXKEHHI.
OneMEeHTbl CUMMETPUM MHOTOIPAaHHUKOB M Kpyribix Tenl. [Ipumepbl cummerpuu B
OKpYKaroIleM MUpe

11.

O0nembl (164)

O06BéM u ero cBoiictBa. [Ipunmun KaBanbepu. @opmMynbl 00bEMa mapasuiesienunena,
npu3Mbl, nupamuabl. @opmynsl 00bEMa HWUIMHIpA, KOHYCA, Iapa M €ro dYacTeu.
OtHomeHne 00bEMOB MOMOOHBIX Ten. [lnomans MOBEpXHOCTH MHOTOTPAaHHHKA.
DopMyIIbI TUIOMAAN TOBEPXHOCTH IIWIIMH/IPA, KOHYCA, Iapa U €ro 4acTeil.




12.

[ToBTOpenue u cucremaTuszanus y4eOHOTO
MaTepuaiia kypca reomerpun 11 kimacca (144)

Pemenue 3ala4 Ha BBIUYUCIICHUC W JOKA3aTCILCTBO C HCIIOJIB30BAHHUCM HU3YYCHHBIX
(bopMyIT U CBOWCTB.

MaremaTuka 11 kiaacc yriry0JieHHbI YPOBEHb

Ne HaumeHoBaHue pa3aesioB U TeM Conep:kanue yueOHOro MaTepuasia

n/n

1. BBonHoe nmoBTopenue (54) OyHKIMHU. Tpuronomerpuyeckue ypaBHEHUS u METO/IbI pelieHusl.
Tpuronomerpudeckue Gopmynsl. [IpouszBoanas u ee npumeHnenne. KomOuHatopHsie
3a1a4H.

2. MuorowieHsl (84) MHorowIeHsl OT OJJHOM M HECKOJbKHX MepeMeHHbIX. Teopema besy. Cxema ['oprepa.
CUMMETpHYECKHE U OJTHOPO/IHBIE MHOTOUJIEHBI. Y PABHEHHUSI BBICILIUX CTEIIEHEH.

3. Crenenn u kopuu. CTeneHnble pyHKIuu [TondaTHe KOpHS n-Oil CTENEHH W3 JCUCTBUTEIBHOTO 4YHCiIa. DYyHKIHHU y:\7—5 , UX

(204) cBoiicTBa U rpaduxu. CBoiicTBa KopHs n-oil crenenu. [IpeoOpasoBanue BbIpakeHUH,

cojepxamx pagukansl. O6001meHre MOHATHS O Mokasartene creneHd. CTeneHHble
¢byHkumM, ux cBoiictBa u rpaduku. JuddepeHurpoBanue U UHTETPUPOBAHUE.
W3BnedeHne KOpHsA n-il CTEIICHMU.

4. ITokazarenbHas " norapudmuyeckas | [lokazarenbHas ¢yHkuus, e€ cBoiictBa u rpaduk. IlokasarenbHble ypaBHEHUS U

¢bynkuu (314) HepaBeHcTBa. [lonstne norapupma. Jlorapudmuueckas QyHkuus, €€ cBolicTBa U

rpaduk. CoiictBa norapudmos. Jlorapupmuueckue ypaBHEHUsI U HEPABEHCTBA.
Jluddepenumpopanue nokasareabHOH 1 JjorapupmMuuecKoi GyHKIHH.

5. [TepBooOpa3nas u uarerpai (74) [lepBooOpa3nasa. Heomnpenenennsii uHTEerpan. OmnpeneneHHbIH HHTErpall, €ro
BBIUUCIIEHHE U CBOicTBa. Brhrumcienue mimomaneit miockux ¢uryp. IIpumeps
NPUMEHEHMs UHTerpaia B (U3HKe.

6. DOneMeHThl KOMOWHATOPUKH, CTATUCTHKU U | BepostHocTe U reomeTpusa. HesaBucuMble NOBTOpPEHHS HWCIBITAHUA C JABYMS

Teopuu BeposiTHOCcTeH (74)

ucxogamu. Cratuctudyeckue Meronabl obopaboTku mHpopmanuu. ['ayccoBa Kpupas.




3aKoH OONBIINX YHUCEI.

ypaBHeHI/IH u HCpaBCHCTBA. CucreMnl

ypaBHeHwui 1 HepaBeHCTB (309)

PaBHOCWIIBHOCTh ypaBHeHU. OOIIME METOABl PEIICHUsS ypaBHEHWI. YpaBHEHUE C
mMonyssiMH. MppannonanbHble ypaBHeHuUs. JloKa3aTeabCTBO HeEpaBeHCTB. Pemenue
palMOHAIBHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. HepaBeHcTBa ¢ MoOAymIsMHU.
HppanmoHanbHble HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA C IBYMS IIEPEMEHHBIMHU.
JuodantoBel ypaBHeHHs. CHCTEMBbl ypaBHEHHMHA. YpaBHEHHs M HEPAaBEHCTBA C
napaMeTpamH.

[ToBTOpEeHUe U crucTeMaTH3anus yaeOHOTo
MaTepualia Kypca —anreOpbl M Hayal
MareMartuyeckoro ananmsa 11 kmacca (284)

Mpuorounensl. Ctenenu u kopHu. CTeneHHasl, MoKa3zaTeibHas U jJorapudmMuyeckas
¢byuknun. IlepBooOpazHas W uHTerpaji. YpaBHEHUS, HEPABEHCTBA, CUCTEMBbI
YpaBHEHUU U HEPABEHCTB.

reOMETPHS

Bekrops! B ipoctpanctse (74)

[TpsimoyronbHas cucreMa KOOPAMHAT B IIPOCTPaHCTBE. BEKTOpBI B NMPOCTPAHCTBE.
PaBencTtBo BekTOpoB. Cl0KEHHME BEKTOPOB U YMHOXKEHHE BEKTOpA HA 4YHUCJIO. YTOI
Mex 1y BekTopamu. KosuinHeapHble M KOMILIAHAPHBIE BEKTOPBHI.

10.

MeTton koopauHAT B ipocTpaHcTBe (154)

Koopaunarsl cepenunbl oTpeska. @opMyiia pacCTOSHMS MEXKIy IBYMs TOUYKaMH.
VpaBuenue cdepsl. Koopnunater Bektopa. [limnHa BekTopa.  CkansipHOe
IIPOU3BEICHUE BEKTOPOB. Y PaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE. Y PABHEHUE
IIPSIMOM B IPOCTPAHCTBE.

11.

Hunuuap, konyce, map (164)

Chepa u map. Bzaumuoe pacnonoxenue cdepsl U 1uiockoctu. KacarenpHas
IUIOCKOCTh. MHOTrOrpaHHHMKH, BIHCaHHbIE B cdepy. MHOrorpaHHHUKH, OINHMCAaHHBIE
okoso c¢epsl. ununap, konyc. IloBopor. ®urypsl BpamieHus. BrnucanHele u
OonMcaHHble IUIUMHAPBEL. CeueHus LWIMHIPA IUIOCKOCThIO. JJulMIc. BrucaHHble n
onucaHHble KoHycbl. Konnueckue ceuenus. CuMmeTpus MPOCTPAHCTBEHHBIX (UTYD
(ueHTpanbHasi, oceBas, 3epKajibHas). [|BI)KeHHE MPOCTPAHCTBA, BUbI IBHKEHUH.
DONeMEeHTbl CUMMETPUHM MHOTOTPaHHUKOB M Kpyriblx Ten. [Ipumepbl cumMmeTrpuu B
OKpYXarolleM MHUpe

12.

O0nembl (164)

O06wéMm u ero cBoricTBa. [Ipunnun KaBansepu. @opmyibl 00bEMa nmapasienenunena,
npu3Mbl, TUpaMuel. Popmynsl 00bEMa IMIMHIAPA, KOHYca, IIapa M €ro YacTei.
OtHomeHne 00bEMOB MOMOOHBIX Tell. [lmomans MoBEpXHOCTH MHOTOTpPAHHUKA.
DopMyIIbI TUIOMAAN TOBEPXHOCTH IIMIIMH/IPA, KOHYCA, IIapa U €ro 4acTei.

13.

HOBTOpCHI/IC n CcUCTEMaTu3alusi y‘-IC6HOl“0

Matepuaiga  Kypca reomerpun 11 kmacca
(149)

Pemrenue 3amad Ha BBIYMCIICHUE W JIOKA3aTEILCTBO C HMCIOJIB30BAaHMEM HM3yYCHHBIX
(bopMyIT U CBOMCTB.




TEMATUYECKOE INIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMbBIX HA OCBOEHUE KAXKJION

TEMBI.
10 knace
Nen/m | Tema ypoka Koa-Bo Kox-Bo yacos
4acoB yriyOJieHHbIH
0a30BbIi YPOBEHb
YPOBEHb
1. Pa3jes1 BBOTHOTO MOBTOPEHUS 3 3
1.1 Ilosmopenue mamepuana 7-9 knaccog 2 2
1.2 Bxoouas xonmponvnas paboma 1 1
2. Pa3nen: [leiicTBUTE/IbHBIE YHCIIA 0 10
2.1 HarypanbHble 1 1iebIe uncia - 3
2.2 PanmonansHble unciia - 1
2.3 HppanmonaibHble Yrciia - 2
24 MHO0X€eCTBO JIEMCTBUTEILHBIX YUCEI - 1
2.5 Mopynb AeCTBUTEIBHOTO YHCIIa - 2
2.6 KontposnbHast pabota no reme «JlelCTBUTEIbHBIC YHCIIa» - 1
3. Pa3nesn: YucnoBble pyHKIHH 8 10
3.1 Omnpenenenue YMCIOBON (YHKIIMH U CTIOCOOBI €€ 3a/1aHus 2 2
3.2 CaoiicTBa QyHKIMIMA 2 3
3.3 [epuonnveckne GyHKIUH 2 1
3.4 ObpaTHas QyHKLINA 1 2
3.5 KonTponbHas padota 1o reme «HucnoBbie G yHKIUN 1 2
4. Pa3nen: Tpuronomerpuueckune GpyHKIHN 20 24
4.1 YucnoBasi OKpYKHOCTb 2 2
4.2 YucnoBas OKpYKHOCTb Ha KOOPAMHATHOM MJIOCKOCTH 2 2




4.4 Cunyc n kocunyc. TaHreHC U KOTaHI'€HC 2 2
4.5 Tpuronomerpuueckre pyHKIIUH YHUCIOBOTO apryMEHTa 2 2
4.6 Tpuronomerpuueckre GpyHKIHH YTIOBOTO apryMeHTa 1 1
4.7 OyHKIMH y= SIN X, Yy = COS X, HX CBOWCTBA U TpapuKu 4 4
4.8 KontponbHas padora o reme «TpuroHomerpuueckue GyHKITAN - 1
4.9 IToctpoenwue rpaduka Gyuxpn y = mf(X) 2 2
4.10 IToctpoenwue rpaduka pyuxuun y= f(kx) 2 2
411 I'paduk rapMoHHYECKOTO KOJICOaHUS - 1
4,12 Oynkuu y = tg X, Y = Ctg X, uX CBOMCTBa U rpaduKu 2 2
4.13 Kontponbnas padora o reme «TpuroHomerpuueckue QyHKITUN 1 -
4.14 OOpaTHble TpUTOHOMETpUYECKUE (PYHKIIUU - 3
5. Pa3nen: Tpuronomerpuueckue ypaBHeHUst 12 12
5.1 [Ipocreiimme TPUrOHOMETPUYECKUE YPABHEHUS ) 4
5.2 MeTo/1bl peleHus: TPUTOHOMETPUYECKUX YPAaBHEHUI 6 7
5.3 KonTponbhas pabota 1o reme « TpuroHomeTpuyeckue ypaBHEHUS» 1 1
6. Pazjen: IipeoGpa3oBanue TPUTOHOMETPUYECKUX BhIPAsKeHUI 17 21
6.1 CuHyC ¥ KOCHHYC CYMMBI M Pa3HOCTH apTyMEHTOB 3 3
6.2 TanreHc cyMMBbl ¥ pa3HOCTH apryMEHTOB 2 2
6.3 DopmyIbl TpUBEICHUS 2 2
6.4 ®opMmysbl ABOWHOTO apryMeHTa. @opMyIibl MOHMKEHUSI CTENIEHU 3 3
6.5 [TpeoOpa3oBaHusi CyMM TPUTOHOMETPUUYECKUX (QYHKLHUI B IPOU3BEAECHUE 2 3
6.6 ITpeoOpa3oBanue Mpon3BeACHUS TPUTOHOMETPUUECKUX QYHKIUN B CyMMY 1 2
6.7 I[TpeoOpa3oBanue BipaxkeHust Asin X + B cos x k Buxy C Sin (x + t) 1 1
6.8 MeTo/pl peleHus: TPUrOHOMETPUYECKUX YpaBHEHUN 2 3
6.9 KonTponbhas padota o reme «lIpeoOpa3zoBaHre TPUrOHOMETPUUECKUX BBIPAKEHUI» 1 2
7. Pazgen: KommiiekcHble yucsia 0 9
7.1 KomriexcHble uncna u apugmeTuyeckre onepanuy HaJl HUIMU - 2
7.2 KomrmuiekcHbie 4niciia 1 KOOpIMHATHAS IJIOCKOCTh - 1
7.3 Tpuronomerpuyeckas popma 3alIUCH KOMITJIEKCHOTO YHCIIa - 2
7.4 KomrmuiekcHble unciia n KBaipaTHbIE YpaBHEHHUS - 1
7.5 Bo3BenieHne KOMIUIEKCHOTO 4YMCiIa B CTeNeHb. VI3BiedeHne KyOMYeCKOro KOpHS U3 | - 2

KOMIIJICKCHOT'O 4HucCJia




7.6 KonrtponbHas padora no reme «KoMIiekcHbIe Yrcay - 1
8. Pa3neua: IlponsBoanas 27 29
8.1 YucaoBbIe MOCIEI0BATEIILHOCTH 1 2
8.2 [Ipenen yncoBoi MoCIeI0BATEIFHOCTH 1 2
8.3 [Ipenen hpyakmmm 2 2
8.4 Omnpenenenue MpoOU3BOTHOM 2 2
8.5 Brruucienue mpou3BoIHBIX 4 3
8.6 JuddepenumpoBanue cioxHoi Gynkiuu. Juddepernupoanre oopaTHoit GpyHKITUN 2 2
8.7 YpaBHeHHE KacaTeIbHOU K TpauKy PyHKIIUN 3 3
8.8 KontponbHas padota 1o reme «BpraucieHre mponu3BOIHBIX) 1 2
8.9 [IpumeHeHne TPOU3BOMHON IS HCCIeNOBaHUsA (DYHKIMH Ha MOHOTOHHOCTh H | 3 3
KCTPEMYMBI
8.10 [Toctpoenue rpaduxoB GpyHKINI 2 2
8.11 Haxoxxnenne HanOoIbIINX M HANMEHBIINX 3HAYCHUN (DyHKINH ) 4
8.12 KonrponsHas padora o teme «IIpousBogHas» 1 2
9. Paznen: KomOuHaTOpHKA 1 BEPOSITHOCTD 4 7
9.1 [TpaBusno ymHoxenus. KomOunaropusie 3anaun. [lepectaHoBKY U (pakTOpHaIbl 1 2
9.2 Br160p HECKONBKHX 371eMeHTOB. brHOMUanbHbIE KO HUITUEHTHI 1 2
9.3 CaiyyaitHble COOBITHS U BEPOSTHOCTU 2 3
10. Pazgen noBTopeHnst M cucreMaTu3aluM y4eOHOro mMarepuazna Kypca aaredpol m | 11 11
HaYajia MaTeMaTH4eckoro anaaunsa 10 kiaacca
10.1 Pemenue 3anau no Teme «I'padyku TPUTOHOMETPUUECKUX (HYHKIIUI» 1 1
10.2 Pemenue 3ana4 no reme « TpUroHOMeTpUYECKUE YPABHEHUA» 2 2
10.3 Pemenue 3anau no teme «IIpeobpazoBaHne TPUTOHOMETPUUECKUX BbIPAKEHUIT» 2 2
10.4 Pemenue 3anau no reme «lIpumeHeHne npou3BoIHON» 2 2
10.5 HToroBast KOHTpOJIbHAs paboTa 1 1
10.6 Pemienue 3a1a4 1mo BceMy Kypcy anreOpbl 1 Hadajl aHaJIn3a 3 3
I'cOMCTpPUA
11. Pa3znen: Hexoropsle cBefeHNs U3 IVIAHUMETPUM 4 4
111 VYTbl U OTpEe3KH, CBA3aHHBIE C OKPYKHOCTHIO 2 2
11.2 Pemenue TpeyroabHUKOB 2 2




12. Pa3nen: BBeneHnue B crepeoMeTpHio 3 3
121 [Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUN 1 1
12.2 Hekotopsie cnencTBust U3 akcuoM 1 1
12.3 Pemrenue 3amay Ha MPUMEHEHHE aKCUOM CTEPEOMETPHH U MX CJICICTBHI 1 1

13. Pa3nen: IlapaieibHOCTh NPAMBIX H IJIOCKOCTEMH 20 20
13.1 [TapannensHbie psiMbIe B IpocTpaHcTBe. [lapamieabHOCTh TPEX MPSIMBIX 1 1
13.3 [TapamiensHOCTh IPSIMOM M TIJIOCKOCTH 2 2
13.4 Pemenue 3amau o treme "llapaynenbHOCTh MPSAMON U TUIOCKOCTH" 1 1
13.5 Pemenue 3amau o teme "llapanenbHOCTh MPSAMON U TUIOCKOCTH" 1 1
13.6 CkpemmBaromuecs mpsmMblie 1 1
13.7 VYTIubl ¢ COHANPaBIEHHBIMU CTOPOHAMHU. YTOJ MEXIY NPSMbIMU 1 1
13.9 Pemenne 3amau mo teme "B3amMHOE pacmoyioXEHHE MPSMBIX B HPOCTPAHCTBE. YTONI | 2 2

MEXy ABYMS IpSIMbIMU"
13.10 KonTponbHas pabota no teme "Akcuomsl crepeoMmerpuu. B3zaummuoe pacnonoxenue | 1 1
MPSIMBIX, IPSIMOM U TJIOCKOCTH"
13.11 [TapanmnensHbIC MIIOCKOCTH 1 1
13.13 CBoiicTBa MapauIeIbHBIX MIIOCKOCTEH 2 2
13.14 Tetpasap 1 1
13.15 [Mapamnenenunen 1 1
13.16 CaoiicTBa mapaienenumeaa 1 1
13.18 3ajaun Ha NOCTPOEHUE CEUCHUIT 2 2
13.19 KontponsHas padora no teme "Tetpasap. [lapannenenunen” 1 1
13.20 Pemenue 3anaq no reme «llapamienbHOCTh IPSIMBIX U IUIOCKOCTEW 1 1

14. Pasnes: IlepneHauKyIAPpHOCTD NPAMBIX U IVIOCKOCTEH 20 20
141 [lepnieniuKynsIpHBIE MPSIMBIE B IPOCTPAHCTBE 1 1
14.3 [TapannensHble npsiMbIE, IEPIEHAUKYISIPHBIE K IITIOCKOCTH 2 2
14.4 IIpu3Hak neprneHuKyIIPpHOCTU IPSIMON U INIOCKOCTH 1 1
145 Teopema o mpsAMOM, NEPIEHIUKYIAPHON K IIJIOCKOCTH 1 1
14.7 Pemenue 3a1a4 Ha NepIEHANKYIIPHOCTD IPSIMOM U IIIIOCKOCTH 2 2
14.8 PaccrosiHMe OT TOUKH A0 TUIOCKOCTH. Teopema o TpEX NEpIEeHIUKYIIIpax 1 1
14.9 PaccrosiHMe OT TOUKH 70 TUIOCKOCTH. Teopema 0 TpEX NepneHIuKyIsIpax 1 1
14.10 Yros Mexay npsiMOM U IITIOCKOCTBIO 1 1




14.11 Yroi Mexay IpsiIMOU U INIOCKOCTBIO 1 1
14.12 Pemenue 3amau mo Teme «lleprneHauKynsp W HAKJIOHHBIC. YTOJI MEXIYy MPSMON H 1 1
TUTOCKOCTBIO»
14.13 Pemenne 3amau no teme «lleprneHIuKynssp M HAKJIOHHBIE. YTOJII MEXAY INPAMOH M 1 1
TUTOCKOCTBIO»

14.14 JIByrpaHHbIi yroi 1 1
14.16 [Ipu3HaK NeprneHauKYyIIPHOCTH JABYX IIOCKOCTEH 2 2
14.17 [IpssMOYTONMBHBIN MTapaIeIeTUIIe]] 1 1
14.18 Tpexrpannslii yron. MHOrorpaHHslid yromu 1 1
14.19 KonTponbnas padora o reme "llepneHauKyIsIpHOCTh IPSIMOM U IIIOCKOCTH" 1 1
14.20 Pemenue 3a1a4 Ha HAXOKIAEHUE YIIIOB MEXAY MPSAMOU U INIOCKOCTBIO 1 1

15. Pa3nes: MHororpaHHukmu 14 14
15.1 [ToHsiTHE MHOTOTPAHHHUKA 1 1
15.5 [Tpuzma 4 4
15.6 [Mupamua 1 1
15.7 [IpaBunbpHas nupamua 1 1
15.8 Y ceuéHHas mupaMuaa 1 1
15.9 CuMMeTpust B IPOCTPAHCTBE 1 1
15.10 [TonsATHE TPaBUIIBHOTO MHOTOI'PaHHHKA 1 1
15.11 Pemenue 3anau no reme «IIpaBusbHbIE MHOTOTPaHHUKH 2 2
15.13 KonTponbhas padora no reme "MHororpaHHuku" 1 1
15.14 Pemenue 3anau no reme «MHOTOTpaHHUKU» 1 1

16. Pazgen noBTOpeHMs M cCHCTeMaTH3aLMM Y4eOHOr0 MaTepuaJia Kypca reomerpun 10kiaacca 7 7
16.1 Pemenue 3anau no reMe «AKCHOMBI CTEPEOMETPUU U UX CIIEICTBHSI» 1 1
16.2 Pemenue 3anaq no reme «llapamienbHOCTh NPSIMBIX U IUIOCKOCTEW» 1 1
16.3 Pemenue 3anay no teme « [lepneHauKyIsIpHOCTD NPSAMBIX U IITIOCKOCTEN» 1 1
16.4 Pemenue 3amau mo reMe «MHOTOTpaHHUKI 1 1
16.6 Pemenwue 3amau kypca reomerpun 10 kimacca 2 2
16.7 O06o06mmaromui ypok 1 1




11 kaacc

Nen/m | Tema ypoka Koua-Bo Kou-Bo yacos
4acoB yriryoJ1eHHbIii
0a30BblIil YPOBEHb
YPOBEHb

1. Pa3es1 BBOIHOTO MOBTOPEHMSI 5 5
11 IToBTOpenue marepuana 10 kmacca 5 4
12 Bxoanas koHTposbHas paboTa - 1
2. Paznen: MHOro4jieHnl 0 8
2.1 MHoOro4JIeHbI OT OAHOM MTePEMEHHOMN - 3
2.2 MHoOrouseHsl 0T HECKOJIBKHUX MEPEMEHHBIX - 2
2.3 VYpaBHEHUs BBICIIUX CTEIIEHEN - 2
24 KontposbHas padoTa 1o tTeme « MHOTOUYJICHBD) - 1
3. Pa3nesn: Crenenu u kopHu. CreneHHbie PyHKIHA 15 20
3.1 [ToHsiTHe KOPHS -1 CTENEHU U3 IeHCTBUTEIBHOTO Yncia 2 2
3.2 DyHKIUK BUJA y=' 6, MX CBOWCTBA U IpaduKH 2 3
3.3 CaoiicTBa KOpHS -1 cTeneHu 2 3
3.4 ITpeoOpa3oBanye BEIPAKEHUMH, COAEPKAIIMX PaJUKAIIbI 3 4
3.5 KoHTponbHas padoda o TeMe «CTeNeHH ¥ KOPHI 1 2
3.6 [ToHsATHE CTENIEHHN C JTFOOBIM PAllMOHATBHBIM MTOKa3aTeIeM 2 2
3.7 CrenenHble (yHKIIUU, UX CBONCTBA U rpapuku 3 2
3.8 W3Bneuenne KOpHEH U3 KOMIUIEKCHBIX YUCET - 1
3.9 KonTponbHas padota o reme «CTerneHHbIe ()YHKITHI - 1
4. Pa3neua: Iloka3aTtenbHas u qorapupmMuydeckast pyHkoun 25 31
4.1 IToka3zarenbHast QyHKIMS, €e CBOMCTBA U rpaduK 3 3
4.2 IlokazarenbHble ypaBHEHUS 3 3
4.3 ITokazarenbHble HEPABEHCTBA 2 2




4.4 Kontponbnas pabora mo teme «llokaszarenbnas ¢pynkuus. [loka3zarenpHbie ypaBHeHus u | 1 -
HEPaBEHCTBA»
4.5 [Tonsarue norapugpma 1 2
4.6 Jlorapudmuueckas pyHKIH, ee CBOHCTBA U rpaduK 2 3
4.7 KonrponbHas padora no reme «IlokazatenpHas u torapudmMudeckas QyHKIII» - 2
4.8 CgoiictBa JiorapudmoB 2 4
4.9 JlorapudmMuueckue ypaBHEHUS 3 4
4,10 | KontponbHas padota o teme: «Jlorapudpmudeckas dhyakuus. Jlorapudmudeckue ypasuenus» | 1 -
4,11 | Jlorapudmudeckue HEpaBEHCTBA 3 3
4,12 | quddepeHnupoBanne MOKa3aTeIbHON U JJoTapuhMUIecKor §yHKIIHHA 3 3
4.13 | KonrponbHas pabora rmo teme «CBoiicTBa JorapupMoB» 1 2
5. Pasnen: [lepBooOpa3nasi u mHTErpaJ 7 7
5.1 [TepBooOpa3Has u HeonpeAeIeHHbBIN HHTErPal 3 2
5.2 OnpeneneHHblil MHTErpai 3 4
5.3 KonTponbnas padora no reme «lleppooOpa3Hast 1 UHTErpam» 1 1
6. Pa3nes: DieMeHTHI TeOPHH BEPOATHOCTEH M MaTeMATHYECKON CTATUCTHKHU 4 7
6.1 BepositTHOCTB U reomeTpust 1 2
6.2 HezaBucumMble TOBTOPEHUS UCTIBITAHUM € IBYMSI HCXOAAMHU 1 2
6.3 Cratuctudeckue MeToJpl 00paboTKu nH(pOpMaIU 1 2
6.4 I"ayccoBa kpuBas. 3aKOH OOJBIIMX YHCEIT 1 1
7. Pazgen: YpaBHeHnusi u HepaBeHcTBa. CucTeMbl ypaBHEHMIT U HEPABEHCTB 20 3
7.1 PaBHOCHIIBHOCTD ypaBHEHHUI 2 3
7.2 OO011ue MeTo/Ibl peleHus ypaBHEHU! 4 3
7.3 PaBHOCHIIBHOCTD HEPABEHCTB 3 3
7.4 YpaBHEHMSI U HEPABEHCTBA C MOAYJISIMU 2 3
7.5 KontponbHas pabota o reme «YpaBHEHHs U HEPABEHCTBA» - 2
7.6 WppanmonanbHble ypaBHEHUS U HEPABEHCTBA - 3
7.7 VYpaBHEHMSI U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 1 2
7.8 Jloka3aTenbCTBO HEPABEHCTB - 2
7.9 Cucrembl ypaBHEHUHI 4 4
7.10 Kontponbras padota mo teme «CUCTEMBI YpaBHEHUN ¥ HEPABEHCTBY 2 2
7.11 3amauu ¢ mapaMeTpamMu 2 3




8. Pa3zen moBTOpeHNsI M CHCTEMATH3AIMN YUeOHOT0 MaTepuaJia 3a Kypc ajaredpbl 1 Hayaja | 26 28
anaau3a 11 knacca
8.1 Pemrenue 3anau no reme «MHOTOUICHBI 2 2
8.2 Pemenue 3anau no teme «Crenenu u KopHH. CTeneHHbIe QYHKIIMI» 4 4
8.3 Pemenue 3anau no teme «IlokazarenbHast u orapudmMudeckas GyHKIAN 4 5)
8.4 Pemenue 3amau o reme «IlepBooOpa3Hast u HHTErpa» 2 2
8.5 Pemenue 3anay no reme «JI€MEHTHI TEOPUU BEPOSTHOCTEH M MATEMaTHUYECKON CTATUCTUKID) 2 2
8.6 Pemenue 3anay no reme «YpaBHeHus: 1 HepaBeHCTBA. CHCTEMbI YpaBHEHUI 1 HEPABEHCTB) 6 7
8.7 Pemtenue TecTOBBIX 3aaHUIT 6 6
I'COMCTPUA
9. Pa3nen: BekTopsl 7 7
9.1 [TonsiTne BekTOpa. PaBeHCTBO BEKTOPOB 1 1
9.2 Cnosxenue u BblunTaHue BeKTopoB. CyMMa HECKOJIBKUX BEKTOPOB 2 2
9.3 YMHOKEHHE BEKTOpa HA YHUCIIO 1 1
94 Kommnanaphsie Bektopsl. [IpaBuio napauienenunena 1 1
9.5 Pasnosxenne BekTopa o TpéM HEKOMILIaHAPHBIM BEKTOpaM 1 1
9.6 KonTponbHas padota o reme "BekTops! B mpocTpancTse” 1 1
10. Pazgesn: Meroa KOOpAMHAT B IPOCTPAHCTBE 15 15
10.1 [IpssMoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE 1 1
10.2 Koopaunats! BekTopa. CBs3b MEXTy KOOPIMHATAMH BEKTOPOB M KOOPINHATAMH TOUEK 3 3
10.3 [Ipocreiimme 3agauu B KOOpAWHATAX 3 3
104 VYron mexay Bekropamu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB 2 2
10.5 Brruncnenue yrioB Mex1y IpSIMbIMU U IIJIOCKOCTSIMU 2 2
10.6 JBrxenus. Pemienue 3a1au no teme «/IBuxeHus» 2 2
10.7 Pemrenue 3anau no reme «MeTo1 KOOpAMHAT B POCTPAHCTBE 1 1
10.8 Kontponbnas pabora 1o Teme «CkamsipHO€ NPOU3BEIACHHUE BEKTOPOB B MpocTpaHcTBe. | 1 1
JIBUKEeHU
11. Pazgen: Huaunap, konyc, map 16 16
11.1 [MonsTre numHapa. [Tnomane MOBEpXHOCTH IIIHHPA. Perrenune 3a1a4q 3 3
11.2 [TonsaTtue konyca. Ilomans NOBEpXHOCTH KOHYCA 2 2
11.3 Y cedeHHBI KOHYC 1 1
114 Codepa. YpaBHenue chepsl 2 2
115 B3aunmMHoe pacnosoxeHnue cepsl U MI0CKOCTH 1 1




11.6 Kacarenbnas mockocTs k cepe 1 1
11.7 [Tnomane chepsl 1 1
11.8 PazHbie 3a7aun Ha MHOTOTPAHHUKH, IWJIMHJP, KOHYC U 1Iap 3 3
11.9 Oo6o0uieHne u penieHue 3aaad no teme ««LlumuHap, KoHyc, map» 2 2
11.10 Kontponsnas padora no teme «{ununap, Kkonyc, mapy» 1 1
12. Pa3nen: O6bembl 16 16
12.1 [Monsitue 00BeMa 1 1
12.2 O0BeM MPSIMOYTOIBHOTO MapajuIeIenue1a 1 1
12.3 OO0BeM TPAMOIA TPU3MBI 2 2
12.4 O06beM uIHHIpA 1 1
12.5 Brruucienue 00beMOB TEJT ¢ TOMOIIBIO OIIPEICIICHHOTO HHTErpajia 1 1
12.6 O06beM HaKJIOHHOM MPU3MBI 1 1
12.7 O0BbeM TUpaMuIbI 1 1
12.8 O0Bem KoHyca 1 1
12.9 Pemenue 3a1a4 Ha BIYUCIIEHHE 00BEMOB IPU3MBIL, MTUPAMUIbI, IMIUHAPA, KOHYCA 2 2
12.10 O6beM mrapa 1 1
12.11 O6beM 11IapoBOro CerMeHTa, IMapoBOro CI0s U IApOBOTO CEKTOpa 1 1
12.12 [Tnomans cheps 2 2
12.13 KonrponsHas padora mo reme «O0beMbI» 1 1
13. Pazgen noBTopeHuss M cucTeMaTH3aluMu y4yeOHOro Martepuaja 3a Kypc reomerpum 11 | 14 14
KJiacca
13.1 Pemenue 3amau no reme «MeTo1 KOOPAMHAT B MPOCTPAHCTBE 2 2
13.2 Pemenne 3anau no teme «{unuHap, KoHYyC, Iap» 3 3
13.3 Pemenwue 3amad mo reme «OOBEMBI» 3 3
134 Pemennie TecTOBBIX 3a1aHUI 6 6




